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LETTEE   OF   TEANSMITTAL. 


War  Department, 
WasMngton,  Febrvary  14,  1914- 
Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the 
Acting  Chief  of  Engineers,  United  States  Army,  dated  February  12, 
instant,  together  with  an  index  to  reports  of  the  Chief  of  Engineers 
from  1866  to  1912,  inclusive,  called  for  by  paragraph  2,  section  6,  of 
the  river  and  harbor  act  approved  July  25,  1912. 
Very  respectfully, 

LiNDLET  M.  Garrison, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


LETTER  OF  SUBMITTAL. 


War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  12, 1914- 
From:  The  Chief  of  E^neers,  United  States  Army. 
To:  The  Secretary  of  .War. 

Subject:  Index  to  Reports  of  the  Chief  of  Engineers  from  1866  to 
1912,  inclusive. 

There  is  submitted  herewith  for  transmission  to  Congress  an  index 
to  the  reports  of  the  Chief  of  Engineers,  United  States  Army,  called 
for  by  the  second  paragraph  of  section  6  of  the  river  and  harbor  act 
approved  July  25,  1912,  as  follows: 

There  shall  also  be  printed  one  thousand  five  hundred  copies  of  the  index  to  the 
Report  of  the  Chief  of  Engineers,  United  States  Army,  from  eighteen  hundred  and 
sixty-six  to  nineteen  hundred  and  twelve,  inclusive,  to  include  the  reprinting  of 
House  Document  Numbered  Four  hundred  and  thirty-nine,  Fifty-seventh  Congress, 
second  session,  covering  the  period  from  eighteen  hundred  and  sixty-six  to  nineteen 
hundred,  inclusivre,  authorized  by  section  thirteen  of  the  act  of  June  thirteenth, 
nineteen  hundred  and  two;  the  additional  information  covering  nineteen  hundred 
and  one  to  nineteen  hundred  and  twelve,  inclusive,  to  be  furnished  by  the  Secretary 
of  War. 

Edw.  Burr, 
Colonel,  Corps  of  Engineers, 

Acting  Chief  of  Engineers. , 


PEEFAOE. 


The  necessity  for  a  systematically  arranged  key  or  index  to  the 
printed  annual  reports  of  the  Chief  of  Engiaeers,  United  States 
Army,  was  felt  as  early  as  1878,  when  only  17  Tolumes  of  such 
reports  existed.  Under  date  of  January  10, 1878,  Maj.  H.  M.  Kobert, 
Corps  of  Engineers,  stationed  at  Milwaukee,  proposed  to  prepare  such 
a  work.  Brig.  Gen.  A.  A.  Humphreys,  Chief  of  Engineers,  approved 
the  project,  and  expressed  the  opinion  that  the  work  should  begin 
with  the  report  dated  March  1,  1866.  The  index  was  prepared  under 
Maj.  Robert's  direction  by  his  chief  clerk,  Dr.  Samuel  O.  L.  Potter, 
and  Asst.  Engineer  Louis  Y.  Schermerhorn.'  It  embraces  the  reports 
from  1866  to  1879,  iaclusive,  and  was  printed  in  1881.  Maj.  Rooert, 
in  his  letter  of  transmittal,  printed  in  the  index,  describes  the  diffi- 
culties encountered  in  its  preparation  by  reason  of  the  incompleteness 
and  inaccuracies  found  in  the  early  reports  and  in  securing  harmony 
between  the  work  done  by  the  various  indexers. 

A  second  volume,  covering  the  reports  from  1880  to  1887,  inclusive, 
was  compUed  under  the  same  direction  by  Mr.  L.  Y.  Schermerhorn 
and  Mr.  Holden  B.  Schermerhorn,  and  was  published  in  1889. 

A  third  volume,  covering  the  reports  from  1888  to  1892,  inclusive, 
was  compiled  under  the  direction  of  Maj.  C.  W.  Raymond,  Corps  of 
Engineers,  by  Mr.  L.  Y.  Schermerhorn  and  Mr.  Holden  B.  Schermer- 
horn, and  was  published  in  1895. 

The  preparation  of  a  fourth  volimie  under  the  same  direction, 
covering  the  reports  from  1893  to  1900,  inclusive,  was  well  advanced 
when  it  was  decided  to  consolidate  aU  the  volumes  into  an  entirely 
new  edition  in  order  to  save  space  and  cost,  to  facilitate  convenient 
reference,  and  to  avoid  the  necessity  for  reprinting  the  first  two 
volumes,  the  editions  of  the  latter  having  been  nearly  exhausted. 

The  second  or  "Raymond"  index,  issued  in  the  form  of  three  vol- 
umes in  the  year  1902  (H.  Doc.  No.  439,  57th  Cong.,  2d  sess.),  was 
prepared  under  direction  of  Lieut.  Col.  Raymond,  the  actual  work 
of  compiling  aU  the  dififerent  parts  being  done  by  Mr.  John  McClure, 
to  whom  Lieut.  Col.  Raymond  gives  great  credit  for  the  faithfulness 
and  ability  with  which  he  conducted  the  work. 

The  plan  adopted  by  Mai.  Robert  in  the  preparation  of  the 
"Robert"  index  was  essentiaUy  the  one  followed  m  the  later  volumes 
and  the  "Raymond  "  index,  with  such  changes  and  additions  as  experi- 
ence had  shown  to  be  desirable.  In  the  "Raymond"  index  all  the 
important  matter  contained  in  the  annual  reports  of  the  Chief  of  Engi- 
neers was  indexed,  while  the  previous  volumes  omitted  fortifications 
and  some  miscellaneous  subjects.  The  "Abstract  of  Laws"  was  first 
introduced  in  the  third  volimie  of  the  first  index.  .  The  plan  of  the 
abstract  of  fortification  data  was  prepared  by  Lieut.  Spencer  Cosby, 
Corps  of  Engineers,  then  on  duty  under  the  orders  of  Lieut.  Col.  Ray- 
niond,  and  the  index  of  fortifications  would  have  been  compiled  by 
him  had  his  services  continued  to  be  available. 
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The  plan  adopted  for  the  "Raymond"  index  was  essentially  as  fol- 
lows: The  subjects  covered  in  the  reports  of  the  Chief  of  Engineers 
were  classified  as,  (1)  river  and  harbor  works,  (2)  fortifications,  (3) 
bridges,  (4)  laws,  (5)  miscellaneous.  Each  of  these  divisions  or  parts 
was  mdexed  (or  abstracted)  separately,  the  various  subjects  in  each 
part  (names  of  places,  centers  of  coast  defense,  streams  or  harbors 
crossed  by  bridges,  suggestive  headings  of  laws,  miscellaneous  titles, 
etc.)  being  arranged  ^phabeticaUy.  The  information  abstracted  or 
compUed  under  each  sub-subject  was  set  forth,  in  order  of  time  gener- 
ally, imder  a  few  important  titles,  arranged  alphabetically,  named  and 
defined  at  the  beginning  of  each  part,  the  proper  references  to  year, 
volume,  and  page  being  added  to  each  statement  or  brief.  A  sum- 
mary of  river  and  harbor  appropriations  followed  the  index  of  river 
and  harbor  works;  and  a  topical  index  of  engineering,  physical  and 
miscellaneous  data,  the  topics  or  subject  names  being  arranged  in 
alphabetical  sequence,  closed  the  work.  Experience  with  this  divi- 
sion of  subjects  and  alphabetical  arrangement  of  data  showed  that  it 
afforded  a  convenient  and  rapid  means  for  finding  any  desired  infor- 
mation contained  in  the  annual  reports,  with  some  exceptions  to  be 
noted  later. 

THE    PRESENT  INDEX. 

Under  date  of  August  9,  1910,  the  Chief  of  Engkieers  instructed 
Maj.  Herbert  Dbakyne,  Corps  of  Enguieers,  then  in  charge  of  the 
Philadelphia  river  and  harbor  district  office,  to  prepare  an  index  to 
the  reports  of  the  Chief  of  Engineers  for  the  years  1901  to  1910,  inclu- 
sive. On  May  22,  1912,  further  instructions  were  issued  to  prepare 
a  new  consolidated  index  to  replace  the  existiag  "Raymond"  index 
of  three  separate  volumes  and  to  include  therein  the  reports  for  1911 
and  1912. 

Under  date  of  August  9,  1912,  the  Chief  of  Engineers  invited  the 
attention  of  Lieut.  Col.  Joseph  E.  Kuhn,  Corps  of  Engineers,  who  had 
succeeded  Maj.  Deakyne  in  charge  of  the  Philadelphia  office,  to  the  fol- 
lowing provision  in  the  river  and  harbor  act  approved  July  25,  1912: 

Sec.  6.    *    *    * 

There  shall  also  be  printed  one  thousand  five  hundred  copies  of  the  index  to  the 
report  of  the  Chief  of  EngLneers,  United  States  Army,  from  eighteen  hundred  and 
sixty-six  to  nineteen  himdred  and  twelve,  inclusivej  to  include  the  reprinting  of 
House  Document  Numbered  Four  hundred  and  thirty-nine,  Fifty-seventh  Con- 
gress, second  session,  covering  the  period  from  eighteen  hundred  and  sixty-six  to 
nineteen  hundred,  inclusive,  authorized  by  section  thirteen  of  the  act  of  June  thir- 
teenth, nineteen  hundred  and  two;  the  additional  information  covering  nineteen 
hundred  and  one  to  nineteen  hundred  and  twelve,  inclusive,  to  be  furnished  by  the 
Secretary  of  War. 

Steps  were  at  once  taken  by  Col.  Kuhn  to  hasten  forward  the  work 
contemplated,  which  had  been  progressing  slowly,  and  the  services 
of  Mr.  John  McClure,  who  had  prepared  the  second  index,  were 
secured  for  the  purpose. 

Under  date  of  January  12,  1914,  instructions  were  issued,  with  the 
approval  of  Col.  Goethals,  chairman  of  the  Isthmian  Canal  Commis- 
sion, by  the  Chief  of  Engineers,  to  treat  the  reports  of  the  various  Isth- 
mian Canal  Commissions  from  1899  to  1914  in  the  new  index  in  the  same 
manner  as  other  projects  executed  under  the  Corps  of  Engineers. 
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The  magnitude  of  the  work  of  preparing  the  new  index  as  com- 
pared to  that  covering  the  previous  indexes  is  shown  in  the  following 
table: 


Index. 

Period. 

Years. 

Volumes. 

Pages. 

Robert 

1866-1879 
1880-1887 
1888-1892 
1893-1900 

1866-1900 
1901-1912 

1866-1912 

14 
8 
S 

8 

23 
27 
23 
61 

19,143 

Do      

21,959 

Raymond.       ,. 

17,031 

Do                                              

34,109 

35 
12 

124 
45 

92,242 

1901-1912 

40,643 

Newinder 

47 

169 
30 
18 

132,885 
15,000 

House  documents,  various  periods,  say 

PnnaTnaTftpniis,  inp.l^iHing  TTiaps,  ftt/i-.J^Ray ,,.,,,. 

7,000 

Tfital  iTi  thi<!  Tnt^ftY 

217 

154,885 

In  the  preparation  of  the  new  index  not  only  was  it  desired  to  con- 
sohdate  mto  compact  form  an  adequate  and  complete  index  to  aU 
subjects  covered  by  the  reports  of  the  Chief  of  Engineers  so  that  a 
minimum  of  time  would  be  required  ia  finding  everything  that  had 
been  stated  therein  ia  connection  with  any  given  subject,  but  it  was 
also  desired  to  enhance  its  value  by  iacorporating  certain  additional 
information  not  to  be  found  directly  in  those  reports. 

The  alphabetical  arrangement  of  waterway  data,  used  in  previous 
indexes,  is  valuable  when  it  is  desired  to  secure  information  about  a 
waterway  of  which  the  name  is  known,  and  which  has  been  improved, 
examined,  or  surveyed.  The  relation  of  this  waterway  to  adjacent 
waterways  is  nowhere  shown;  and  although  the  given  waterway  may 
have  been  improved  and  at  the  same  time  be  a  portion  or  section  of 
a  larger  waterway  improvement,  the  index  in  no  way  indicated  this 
fact.  In  other  ways  also  the  alphabetical  arrangement  has  been  found 
defective  and  misleading.  The  arrangement  of  waterway  data  in  geo- 
graphical order  obviates  all  of  these  difficulties  by  bringing  related 
abstracts  together,  and  furnishes  the  opportunity  to  include  much 
other  information  which  will  be  of  both  present  and  future  value, 
without  adding  anything  to  the  cost  of  this  work. 

The  United  States  is  now  divided  into  51  river  and  harbor  districts 
embracing  over  10,000  waterways;  the  work  included  within  the  lim- 
its of  each  district  is  in  charge  of  an  officer  of  the  Corps  of  Engineers 
stationed  at  a  central  point,  which  gives  its  name  to  the  district,  and 
which  is  designated  in  this  index  by  a  single  or  double  letter.  The 
letter  A  designates  the  first  district  (Portland)  on  the  northeastern 
coast  on  the  Atlantic  Ocean,  the  letter  B  the  adjoining  district  (Bos- 
ton), and  so  on  southward  along  the  Atlantic  coast,  thence  around  the 
Grulf  coast,  up  the  Mississippi  system  to  Cairo,  thence  up  the  Ohio 
system,  thence  up  the  Missouri  system,  thence  up  the  Mississippi  sys- 
tem to  the  Lakes,  thence  around  these,  thence  up  the  Pacific  coast 
to  Alaska.  (For  full  list  of  letters  and  names  of  districts  see  list,  Part 
I,  page  19,  and  see  frontispiece  map  in  colors.) 

Each  waterway  in  a  district,  whether  improved  or  not,  has  been 
given  a  numerical  designation  according  to  its  position  in  an 
order  determined  by  beginning  the  list  of  the  waterways  of  the 
district  at  the  place  where  the  preceding  district  group  termi- 
nates, continuing  thence  to  the  next  waterway  until  the  end  of 
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the  district  is  reached.  Where  the  waterway  is  a  river,  the  list  pro- 
ceeds up  the  left  bank  of  the  stream  to  the  first  tributarjr,  thence  up 
that  tributary,  and  even  up  the  tributaries  of  the  latter,  in  the  same 
manner,  the  return  to  the  mouth  of  the  main  stream  being  made  by 
crossing  to  the  opposite  or  right  bank,  and  going  down  that  side 
after  the  same  manner. 

The  abstracts  are  printed  in  the  order  referred  to  in  the  preceding 
paragraphs. 

Each  group  of  abstracts  is  preceded  by  the  title  of  the  district,  a 
map  of  the  district,  the  location  of  the  office  of  the  district,  and  a 
list  of  the  waterways  of  the  district  arranged  in  numerical  order,  as 
already  explained. 

Each  waterway  name  in  the  lists  of  waterways  is  followed  by  a 
number  in  parentheses.  This  is  the  number  of  the  stream  to  wmch 
the  waterway  is  tributary.  Hence,  given  the  name  of  a  waterway, 
river,  or  harbor,  its  related  waterways  can  be  found  immediately. 

In  many  cases  the  matter  abstracted  has  had  to  be  divided  into 
separate  parts,  especially  where  the  reports  concern  a  large  water- 
way or  harbor,  as  the  Mississippi  or  New  York  Harbor,  or  where  the 
changes  in  the  scope  or  character  of  an  improvement  make  more 
than  a  single  abstract  necessary.  Each  part  in  these  instances 
takes  the  name  of  the  waterway  it  refers  to  principally,  and  the 
number  of  the  main  or  summary  title.  For  example,  in  the  case  of 
"Part  (a),  SS-20  Wilmington  Harbor,  Cal.,"  and  "Part  (b),  SS-20 
San  Pedro  Harbor,  Cal.,"  the  title  of  the  summary  of  the  two  parts 
is  "SS-20  Los  Angeles  Harbor,  Cal." 

An  abstract  concerning  a  waterway  is  given  the  title  generally 
given  to  the  matter  in  the  reports  of  the  Chief  of  Engineers.  In  some 
cases,  however,  this  title  may  differ  from  the  name  given  to  the  same 
waterway  in  the  district  hst  of  waterways.  Such  variations  are  indi- 
cated by  attaching  a  final  letter  to  the  number  of  the  waterway,  as 
"49(a)." 

There  are  some  abstracts  of  unfavorable  reports  on  waterways  not 
named  in  the  Hst  of  waterways  of  the  district  concerned.  Each  one  of 
these  abstracts  is  given  the  number  of  the  waterway  geographically 
preceding  the  locahty  to  which  the  abstract  relates,  the  number  being 
accompanied  by  a  letter  to  indicate  the  interpolation,  as  "37(a)." 

The  geographical  arrangement  of  data,  however,  does  not  furnish  a 
means  of  readUy  finding  any  given  desired  information  in  the  index, 
and  to  obviate  this  difficulty  a  consolidated  finding  hst  alphabeticaJly 
arranged  is  necessary.  Such  a  hst  is  found  at  the  back  of  Volume  It 
and  includes  not  only  waterway  and  fortification  data  but  also  all 
other  matter  covered  by  the  index,  with  the  exception  of  that  included 
in  the  topical  index.  In  the  latter  the  topics  are  arranged  alphabet- 
ically, requiring  no  additional  index. 

A  special  finding  hst  for  waterways  is  printed  at  the  back  of  Vol- 
ume I.  A  special  finding-list  for  each  of  the  following  waterways, 
namely,  the  Ohio,  Missouri,  Mississippi,  and  the  Columbia,  precedes 
the  abstract  to  which  it  relates. 

The  geographical  arrangement  of  fortification  data  has  the  same 
advantages  as  those  mentioned  for  waterways  and  has  therefore  been 
adopted. 
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The  alphabetical  arrangement  of  titles  is  believed  to  be  the  best 
for  an  index  of  the  special  subjects,  such  as  bridges,  wrecks,  etc.,  and 
similar  matter  contained  in  the  reports,  and  has  therefore  been 
retained. 

A  new  feature  of  this  index  is  a  series  of  views  showing  types  or 
classes  of  construction  work  used  in  river  and  harbor _wor&.  These 
views  were  furnished  by  the  district  officers  and  are  inserted  in  the 
topical  index  under  the  title  "Construction." 

The  arrangement  of  parts  used  in  the  "Raymond"  index  has  been 
retained  with  the  addition  of  several  new  ones.  The  parts  now  are: 
I.  Eiver  and  harbor  works;  II.  Fortifications;  III.  Miscellaneous 
reports;  IV.  Special  subjects;  V.  Panama  Canal;  VI.  Topical  index; 
VII.  Alphabetical  finding  list.  Each  of  these  parts  has  its  own 
subdivisions,  the  headings  of  which  are  self-explanatory,  but  they  are 
Hsted  and  described  at  the  beginning  of  the  respective  parts  as  in  the 
second  or  "Raymond"  index, 

AH  reasonable  means  have  been  employed  to  secure  compactness 
in  the  work;  thus,  grammatical  ehsion,  abbreviations,  and  smaller 
.type  are  used  to  a  much  larger  extent  than  in  the  previous  indexes, 
and  the  condensation  thus  secured  has  reduced  the  number  of  pages 
which  would  be  required  under  the  old  plan  by  eight  or  nine  hundred. 

Succinctly  stated,  the  present  index  differs  from  previous  indexes  in 
the  following  particulars :  Geographical  arrangement  of  waterway  and 
fortification  data,  numbering  of  waterways,  district  maps,  more  com- 
prehensive abstracts  and  summaries,  views  of  constructions,  Panama 
Canal  data,  convenient  finding  lists,  and  greater  compactness. 

While  the  matter  indexed  herein  is  that  contained  in  the  reports 
of  the  Chief  of  Engineers,  or  officers  of  the  Corps  of  Engineers,  it  has 
been  checked  or  verified  by  means  of  other  publications,  such  as 
Treasury  Document  No.  373,  1882;  House  Document  421,  Fifty- 
seventh  Congress,  second  session ;  United  States  Coast  Pilots ;  List  of 
Merchant  Vessels  of  the  United  States;  and  Coast  and  Geodetic  Sur- 
vey maps.  Each  district  has  reviewed  the  proof  of  the  matter  con- 
cerning its  territorv . 

Brig.  Gen.  W.  H.  Bixby,  Chief  of  Engineers,  issued  the  instructions 
for  the  compilation,  and  outlined  the  general  scheme  of  arranging  the 
works  by  groups  and  numbering. 

The  district  officers  furnished  the  sketch  maps,  views  of  characteristic 
tj^s  of  construction,  and  detailed  fists  of  district  rivers  and  harbors. 

The  work  of  indexing  was  inaugurated  by  Maj.  Deakyne,  continued 
by  Col.  Kuhn,  and  completed  under  the  immediate  supervision  of  the 
undersigned,  who  succeeded  Col.  Kuhn  on  August  16,  1913,  since 
which  date  the  final  arrangement  and  editing  has  been  performed. 

The  abstracting  was  done  by  Mr.  John  McClure,  Mr.  C^  L.  Kendler, 
and  nine  other  persons  whose  connection  with  the  work  was  of  com- 
paratively short  duration. 

The  whole  work  was  in  direct  charge  of  Mr.  McClure,  who  also 
arranged  the  abstracts,  edited  the  vast  mass  of  matter  incorporated 
in  the  index,  prepared  it  for  the  printer,  and  revised  the  proof. 

Geokge  A.  ZiNN, 
Colonel,  Corps  of  Engineers,  TJ.  S.  Army. 

U.  S.  Engineer  Office, 

Philadelphia,  Pa.,- September  27,  1915. 
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Order  of  subjects. — The  subjects  considered  are  classified  and 
appear  in  the  following  order: 
Elvers  and  harbors. 
Fortifications. 
Miscellaneous. 
Bridges. 

Dams,  dolphins,  and  weirs. 
Harbor  lines. 
Wrecks. 
Engineers. 
Contractors. 
Floating  plant. 
Appropriations. 
Panama  Canal. 

Arrangement  of  data. — Rivers  and  harbors,  and  fortifications, 
are  arranged  ia  geograpMcal  order,  other  data  in  special  or  alphas 
hetical  order.     Each  subject  is  treated  iadependently  of  the  others. 

Subdivisions  of  subjects. — Lists  of  titles  of  such  subdivisions 
appear  at  the  beginning  of  each  subject.  Page  figures  attached  to 
data  almost  always  refer  to  reports  oi  Chief  of  Engineers;  where  they 
refer  to  other  matter,  this  is  made  clear. 

Explanatory  notes  appear  at  the  beginning  of  each  subject,  the 
topical  index,  and  the  alphabetical  finding  lists. 

Topical  Index. — ^This  part  of  the  index  covers  engineering,  physical 
and  miscellaneous  information,  the  subject  names  arranged  in  alpha- 
betical sequence,  and  is  not  otherwise  indexed. 

Alphabetical  finding  lists. — Several  alphabetical  finding  Usts 
are  provided,  as  follows: 

(a)  A  general  or  consolidated  finding  list  for  both  volumes,  at  the 
back  of  Voltime  II,  forming  Part  VII  of  the  work,  containing  the 
names  of  important  waterways,  fortifications,  bridges,  etc.,  referred 
to  in  both  volumes. 

(b)  A  finding  list  at  the  back  of  Volume  I,  containing  the  names 
of  waterways  listed  in  Volume  I,  Part  I  of  this  work. 

(c)  A  finding  list  for  each  of  the  following  rivers — Ohio,  Missouri, 
Mississippi,  and  Columbia — immediately  preceding  the  abstracts  of 
those  rivers,  containing  references  to  each  point  and  section  men- 
tioned in  the  abstracts. 

Maps. — A  map  of  the  United  States  divided  into  districts  appears 
at  the  beginning  of  the  volume  and  district  maps  at  the  beginning  of 
each  river  and  harbor  district. 

Illustrations. — Views  of  typical  classes  of  construction  appear  in 
the  topical  part  under  the  subject  "Construction." 
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References.— Eeferences  in  all  parts  of  the  main  index  are  to 
year  and  page  of  reports  of  the  Chief  of  Engineers,  etc.,  except  in  the 
alphabetical  finding  lists,  where  the  paging  refers  to  this  look.  Devi- 
ations from  this  rule  are  usually  embraced  in  footnotes,  or  are  in- 
closed in  parenthesis. 

ABBREVIATIONS.' 

The  following  is   a  list   of   the   more 
employed: 


important   abbreviations 


au. 

authority 

misc. 

miscellaneous 

* 

allotment 

mdn. 

minimum 

an. 

annual,  annually 

mainten. 

maintenance,  maintaining 

approx. 

approximate 

mlw. 

mean  low  water 

B 

Bay,  Board 

n. 

north 

BE. 

Board  of  Engineers 

obstr. 

obstruction 

BERH. 

Board     of     Engineers    for 

orig. 

original 

Rivers  and  Harbors 

proj. 

pro  ect 

break'r 

breakwater 

pre. 

pre  iminaiy 

br. 

bridge 

pt. 

point 

C. 

commerce,  commercial 

?; 

pier 
Panama 

constr. 

construction 

chan. 

channel 

% 

per  cent 

i 

cents 

RR. 

railroad 

cy- 

cubic  yard 

revet. 

revetment 

DO. 

District  Officer  or  Engineer 

B. 

(in  blackface  type)  for  Re- 

dw. 

deep  water 
dredging 

port 

dr. 

R. 

river 

DE. 

Division  Engineer 

recom. 

recomjnended,    recommen 

e. 

east 

dations 

est. 

estimate 

Sec.  War 

Secretary  of  War 

estab. 

establishment 

SS. 

steamboats 

ex. 

examination 

s. 

south,  or  supplement 

expend. 

expenditures,  expending 
Engineers  (Chief  of  Engi- 

St. 

stone 

Engrs. 

sur. 

survey 

neers  in  full) 

sq. 

square 

fav. 

favorable 

St. 

street 

h. 

high 

superstr. 

superstructure 

H. 

Harbor 

t. 

ton,  tonnage 
Treasury,  Treasurer 

imp. 

improvement 

Treas. 

jetty 

U.S. 

United  States,  government 

long,  length,  lengthening 

unfav. 

unfa,vorable 

L&d. 

lock  and  dam 

vol. 

volume 

m. 

miles 

w. 

west 

max. 

maximum 

There  are  other  abbreviations,  such  as  Capt.  for  Captain,  and  the 
like,  but  all  these  should  require  no  explanation. 

Waterway  dimensions  are  in  numerals,  in  the  order  of  depth  and 
width  and  length,  as  18'  x  100'  x  12  m. 

02,  S49,  means  the  annual  report  for  1902,  supplement,  page  49. 
P12,  403,  means  the  report  of  the  Panama  or  I.  C.  Commission  for 
1912,  page  403.     (See  below.) 

PAGE  AOT>  VOLUME  BEFEBENCE. 

The  volume  references  are  in  black  figures  and  the  page  references 
in  ordinary  roman.  88,  786  means  the  annual  reports  for  1888,  page 
786.  1900  is  indicated  by  00.  The  years  from  1901  to  1912  are 
indicated  by  01,  02,  03,  04,  05,  06,  07,  08,  09,  10,  11,  12,     Some 


1  Not  a  few  instances  may  be  found  where  words  are  not  abbreviated  according  to  this  list.  These 
may  be  instances  where  a  group  of  abbreviations  might  obscure  the  meaning.  In  nxoqt  cases,  however, 
the  abbreviations  In  the  list  are  employed. 
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of  the  earlier  references  have  lower-case  i's  after  them,  in  which  case 
"i"  means  the  first  volume,  "ii"  the  second  volume,  and  so  on.  R 
always  means  Report. 

PAGING  OF  THE  ANNUAL  REPORTS. 

Table  shomng  what  page  ends  each  part  of  the  annual  reports  of  the  Chief  of  Engineers, 
U.  S.  Army,  frma  1866  to  19U. 


Year. 

Part  1. 

Part  2. 

Parts. 

Part  4. 

Parts. 

Parte. 

Part?. 

Parts. 

1866 

»l-58 
867 
1200 
650 
631 
1030 
1174 
1249 
897 
982 
767 
836 
840 
950 
1047 
1042 
1068 
1045 
886 
916 
800 
962 
753 
845 
1036 
975 
1003 
1140 
826 
1020 
680 
1190 
1074 
1206 
1072 
986 
991 
1026 
1362 
1234 
1432 
982 
1253 
1271 
1374 
1314 
1404 

<M-238 

O1-40 

o  1-336 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

6  1-633 
!>  1-1245 

6  1-700 
1455 
1354 
1890 
1873 
1898 
1908 
1960 
1530 
1660 
1392 
1735 
1417 
1633 
1818 
1489 
1958 
1793 
1332 
1724 
1338 
1876 
1686 
2045 
1792 
1750 
1876 
1885 
2403 
2239 
2609 
1866 
2168 
2161 
2338 
2508 
2882 

1875 

1876      .    .  . 

h  1-755 

1877 

1878 

1883 
2399 
2556 
2877 
2856 
2413 
2406 
2533 
2170 
2525 
2190 
2208 
2884 
1943 
2886 
2649 
2008 
2525 
2060 
2648 
2414 
2724 
2306 
2596 
2565 
2370 
3580 
3036 

187d     

1880 

1881 

» 

1882 

1883      .    .  . 

. 

1884 

2903 
3032 

1885 

1886  

1887 

3152 
2941 
2880 
3718 
2666 
3545 
3544 
2696 
3070 
2672 
3503 
3135 
3290 
2906 
3462 
3265 
3012 
4315 
» 1-300 

1888 

1889 

1890     

1891 

3395 

Atla«. 

3919 

3074 

3615 

3401 

3835 

3458 

3653 

3946 

3938 

c  d  1-215 

« 1-318 

c 1-298 

3948 

1892 

4404 
3591 
3956 
4196 
4225 
3855 
4002 
4524 
c<2  1-428 

1894 

1895 

4301 

1896 

1898 

1900   

5006 

5535 

1901         .  .  . 

1902 

1904-*   

1906 

1907 

2768 
2833 
2845 
3110 
3365 
3988 

1908      

1910 

1912 

o  Bound  with  the  three  other  parts  into  one  volume. 
i  Each  part  begins  with  page  No.  1. 
c  Mississippi  River  Commission. 
<i  Includes  Missouri  Eiver  Commission  Reports. 

*  After  this  date  there  is  a  noticeable  compression  of  volumes,  due  to  less  work  on  fortifications  and  to 
issue  of  reports  on  examination  and  surveys  as  congressional  documents. 
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RIVER  AND  HARBOR  WORKS. 


30462°— H.  Doc.  740,  63-2 2  17 


GUIDE  TO  THE  USE  OF  PART  I. 


1.  Alphabetical  finding  list  at  back  of  tliis  index  (and  see  also 
Abbreviations,  p.  15). 

2.  Order  of  arrangement  of  waterway  groups. 

3.  Numbering  of  the  waterways. 

4.  Explanation  of  subheads  used  in  Part  I. 


1.  ALPHABETICAL  FLVDEVG  LIST  AT  BACK  OF  THIS  INDEX. 

[And  see  also  Abbreviations,  p.  15.] 

There  is  a  finding-list  at  the  back  of  this  volume,  composed  of  names 
of  rivers,  harbors,  canals,  etc.,  arranged  alphabetically,  and  under 
each  name  are  arranged  properly  all  the  references  to  that  locality  in 
this  iadex.  The  first  page  of  the  finding-list  presents  details  which 
may  be  useful  to  the  user  of  the  finding-list. 

See  also  the  consolidated  finding-hst.  Part  VII,  at  the  back  of 
Volume  II  of  this  index. 

There  are  four  special  finding-lists,  one  for  each  of  the  following 
rivers,  the  Ohio,  the  Missouri,  the  Mississippi,  and  the  Columbia, 
preceding  the  data  for  each  of  these  waterways. 

3.  ORDEK  OF  ABKANGEMENT  OF  WATERWAY  GROUPS. 

The  matter  in  this  index  about  rivers  and  harbors  is  arranged 
according  to  the  order  of  coimected  geographical  groups.  The  follow- 
ing is  a  list  of  these  connected  groups  or  districts,  each  taking  its  name 
from  the  town  or  city  in  which  the  of&ce  of  the  district  is  situated. 
It  should  be  noted  that  were  a  district  ofiice  to  be  closed  or  shifted 
that  would  not  aflFect  the  order  of  hsting  followed — the  listing  is 
mainly  geographical.  Theexceptions  to  this  rule  are  explained  clearly 
wherever  they  occur. 

NORTH  ATLANTIC. 

A— Portland,  Me.  F— 2nd  New  York,  N.  Y. 

B— Boston,  Mass.  G— 3rd  New  York,  N.  Y. 

C— Newport,  R.  I.  H— Philadelphia,  Pa. 

D — New  London,  Conn.  I — ^Wilmington,  Del. 
E— Ist  New  York,  N.  Y. 

SOUTH  ATLANTIC. 

J— Baltimore,  Md.    '  M— Wilmington,  N.  C. 

K— Washington,  D.  C.  N— Charleston,  S.  C. 

L— Norfolk,  Va.  O— Savannah,  Ga. 

GULP  COAST. 

P— Jacksonville,  Fla.  S— New  Orleans,  La. 

Q— Montgomery,  Ala.  T— Dallas,  Tex. 

E— Mobile,  Ala.  U— Galveston,  Tex. 

MISSISSIPPI  SYSTEM — LOWER. 

V-^th  District,  Mississippi  River  Com-     X— Vicksburg,  Miss. 

mission,  New  Orleans,  La.  Y — Little  Rock,  Ark. 

W— 3rd  District,  Mississippi  River  Com-     Z— 1st  and  2nd  districts,  Mississippi  River 

mission,  Vicksburg,  Miss.  Commission,  Memphis,  Tenn. 
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MISSISSIPPI   SYSTEM OHIO  EIVEB  BRANCH. 

AA— Chattanooga  and  Nashville,  Tenn.       DD— 2nd  Cincinnati,  Ohio. 
BB— Louisville,  Ky.  BE— Wheeling,  W.  Va. 

CC^lst  Cincinnati,  Ohio  (Ohio  River).       FF— Pittsburgh,  Pa. 

MISSISSIPPI  SYSTEM — MISSOURI  EIVEE  BEANCH. 

GG — Kansas  City,  Mo.  (Missouri  Biver,  etc.). 

MISSISSIPPI  SYSTEM — ^UPPBH. 

HH— Missisaippi  River.'  JJ  — Rock  Island,  111. 

n  —St.  Louis,  Mo.  KK— St.  Paul,  Minn. 

THE  LAKES. 

LL  — Duluth,  Minn.  PP— Detroit,  Mich. 

MM— Milwaukee,  Wis.  QQ— Cleveland,  Ohic. 

NN  —Chicago,  111.  BB— Buffalo,  N.  Y. 
OO  — Grand  Rapids,  Mich. 

PACIFIC  COAST. 

SS— Los  Angeles,  Cal.  W  —1st  Portland,  Oreg. 

TT— 1st  San  Francisco,  Cal.  WW— 2nd  Portland,  Oreg. 

UU— 3rd  San  Francisco,  Cal.^  XX— Seattle,  Wash. 

INSULAR. 

YT — Includes  works  in  Porto  Rico,  Hawaii,  and  the  Philippines. 
3.  NUMBEBING  OF  THE  WATEBWATS. 

The  waterways  in  each  group  are  hsted  in  a  sequence  determined 
by  beginning  the  list  where  the  Hst  of  the  preceding  group  ends. 
The  first  waterway  or  harbor  ia  each  group  is  called  No.  1  of  that 
group — of  Group  A,  or  B,  or  C,  etc. 

The  listing  is  done  on  the  line  of  travel  which  follows  the  coast  of 
a  harbor,  bay,  or  river.  The  hst  proceeds  up  each  river  to  the  first 
tributary  on  the  left  bank,  then  up  this  tributary  in  hke  manner, 
down  the  right  bank  to  the  mouth  again,  then  up  the  main  river  to 
the  next  tributary,  and  so  on,  returning  by  the  right  bank  of  the  main 
stream  to  the  mouth  of  the  river.  Each  waterway  or  harbor  takes 
its  number  accordingly  as  it  is  placed  in  this  hsting. 

A  number  is  placed  also  after  each  waterway  name.  This  is  the 
number  of  the  stream  to  which  that  waterway  is  tributary.  For 
example,  in  the  following, 

H  1    Atlantic  Ocean. 

H  2    Delaware  Biver  (1). 

H  3    Delaware  and  Cbesapeake  Canal  (3). 

H  represents  the  group  or  district;  the  figures  after  the  letter  the 
number  of  the  waterway  named  in  that  group.  The  final  number 
after  H  3  in  the  Ust  shows  that  the  Delaware  and  Chesapeake  Canal 
connects  with  Delaware  River.  In  some  cases  the  title  of  an  im- 
provement differs  from  the  title  given  a  waterway  in  the  district 
list.  If  the  "list"  number  is  "49,"  the  abstract  in  a  case  Hke  that 
mentioned  would  receive  the  number  "49(a),"  or  49(b),"  and  the 
same  lettering  plan  is  followed  to  indicate  parts,  and  to  indicate  an 
insertion. 

■  Under  this  name  all  the  data  oonoeming  the  Mississippi  Elver  is  placed,  from  mouth  to  headwaters. 
2  The  2d  district  embraces  defensive  matters. 
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4.  EXPLANATION  OF  SUBHEADS  USED  IN  PART  I. 

The  data  relating  to  each  work  are  set  forth,  in  the  order  of  time, 
generally,  under  titles,  the  most  important  of  which  are  as  follows: 

Appropriations. — ^The  various  amounts  applied  to  the  work  as  far 
as  known. 

Attention  is  drawn  to  the  fact  that  each  annual  report  made  by  an 
engineer  in  charge  of  a  waterway  improvement  project  provides  a 
list  of  the  appropriations  made  for  the  work.  This  list  refers  \isuaUy 
only  to  United  States  appropriations. 

Commerce. — ^Under  this  heading  reference  is  made  to  important 
commercial  data.  In  later  years  tonnage  is  shown,  and  usually  the 
value  of  it.  An  effort  is  made  to  do  this  so  as  to  enable  a  comparison 
to  be  made  of  periods.  Keports  on  examinations  and  surveys  also 
refer  to  such  statistics.  Where  there  is  a  predominance  of  one  special 
commodity  it  is  named,  as  in  the  case  of  coal,  grain,  ore,  etc.  The 
commerce  referred  to  in  the  reports  is  almost  always  water-borne 
commerce,  but  little  reference  bemg  made  to  other  than  water  traffic. 

It  should  be  pointed  out  that  even  where  no  commerce  is  reported 
as  existing  it  may  be  that  the  improvement  of  the  waterway  is  beiag 
made  for  future  commerce  very  close  at  hand  or  for  the  purpose  of 
helping  to  govern  traffic  rates  on  adjacent  traffic  routes. 

Contracts. — The  more  important  contracts  are  listed,  the  con- 
tractor, class  of  work,  cost,  and  magnitude  usually  being  shown. 

Engineers. — The  engineers  in  charge  of  a  work  are  listed,  with  their 
terms  of  service,  and  a  reference  to  their  reports  on  the  waterway. 
The  ordinary  reports  of  the  fiscal  year  on  waterways  are  of  two 
kinds — (a)  the  summary  of  the  report  on  a  waterway  known  as  the 
Chief  of  Engineers'  report,  and  (i)  the  report  of  operations  rendered 
by  the  engineer  in  direct  charge.  The  former  in  late  years  gives  an 
outline  of  the  history  of  the  improvement  work. 

Estimates. — This  is  a  heading  employed  in  the  early  issues  of  the 
index.  It  was  for  data  which  in  later  years  are  mei^ed  under  the 
heading  Projects. 

Legal  proceedings. — This  refers  to  action  taken  through  the  cus- 
tomary legal  channels  for  the  acqidrement  of  land,  rights,  etc. 

Legislation. — Under  this  heading  are  grouped  all  references  to  leg- 
islation other  than  the  direct  authority  of  Congress  for  the  work  of 
improvement. 

Maps. — The  earfier  reports  contain  many  valuable  maps  of  water- 
ways. In  later  years  most  of  these  maps  are  printed  in  the  bound 
volumes  of  the  congressional  documents  relatmg  to  examinations,, 
surveys,  etc.     They  are  all  referred  to  under  "Surveys." 

Obstructions. — These  references  relate  principally  to  bridges  or  to 
other  things  which  are  considered  noteworthy  physical  obstructions 
to  the  waterway  or  its  improvement. 
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Operations. — The  matter  under  this  head  may  be  considered  as 
supplementary  to  that  under  the  head  of  "Projects,"  as  it  tells  of 
the  carrying  forward  from  year  to  year  of  the  details  of  the  projects 
authorized.  In  other  words,  the  matter  under  this  heading  is  a  con- 
densed statement  of  the  work  carried  on  in  each  fiscal  year  ending 
June  30. 

Physical  cliaracteristics. — Under  this  title  are  collected  refer- 
ences to  the  physical  characteristics  of  a  waterway — ^its  conformation, 
situation,  connections,  rainfall,  etc. 

The  depths  given  are  usually  given  from  a  level  which  Congress 
terms  mean  low  water.  The  beginning  or  zero  poiut  of  the  depths 
given  in  the  earUer  reports  may  be  foimd  to  vary,  so  that  a  close 
examination  of  the  reports  themselves  will  be  needful  for  precise 
information  on  this  point.  For  example,  in  the  earlier  reports 
"  16  feet"  may  mean  that  depth  at  high  water,  or  low  water,  or  mean 
low  or  high  water  for  a  restricted  period;  in  later  years,  "16  feet" 
would  mean  16  feet  below  mean  low  water;  and  there  maybe  occasions 
where  "16  feet"  would  mean  a  channel  permitting  the  passage  of  a 
craft  drawing  16  feet — that  is,  a  depth  of  16  feet  plus  1  or  more 
feet  allowance  between  the  bottom  of  the  craft  and  the  bed  of  the 
waterway. 

Details  as  to  physical  data  are  customarily  found  profusely  in 
reports  on  examinations  and  surveys. 

Plans. — It  was  the  aim  in  previous  indexes  to  collect  under  this 
head  plans  proposed  by  engineers  for  improving  waterways,  pending 
their  selection  and  adoption  by  a  higher  authority.  In  later  years 
such  matter  was  included  under  "Projects,"  in  view  of  the  general 
difficulty  in  making  the  distinction  between  proposed  and  adopted 
plans. 

Private  worli. — This  refers  to  data  pertaining  to  work  on  the  water- 
way, or  work  closely  connected  thereto,  not  done  by  the  United 

States. 

Projects. — Under  this  title  the  various  plans  of  improvement  au- 
thorized or  proposed  are  arranged  sequentially  by  time.  The  attempt 
is  to  provide  a  clear  and  intelligible  outhne,  so  far  as  this  can  be  done 
in  a  summary,  of  what  has  been  proposed,  or  of  what  has  been  directed 
by  Congress.  Included  in  the  matter  are  estimates  of  funds  and  time 
required. 

Changes  in  conditions,  with  a  consequent  modification  of  plans,  are 
recorded. 

It  should  be  borne  in  mind,  in  considering  the  data  under  this 
heading,  that  the  adoption  of  an  engineer's  plan  by  Congress  may 
mean  a  considerable  modification  of  the  method  proposed  or  the 
results  aimed  at  according  to  whether  Congress  makes  provision  for 
the  carrying  out  of  the  plan,  as  proposed  precisely  by  the  engineer, 
or  in  any  other  way.  This  has  reference  to  the  frequent  changes  in 
estimates. 

Surveys. — The  matter  under  this  title  is  meant  to  be  a  complete 
outhne  of  all  examinations  and  surveys  made  pertaining  to  the 
waterway. 
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A.— PORTLAND,  ME.,  DISTRICT. 
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rSee  pp.  14-22  for"! 
Lexplanations,  etc.J 
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A.— PORTLAND,  ME.,  DISTRICT. 

In  charge  of  TJ.  S.  Engineer  Office, 
Portland,  Me. 


A    1  St.JolmB.,Me.(*) 

A    2  Aroostook  B.,  Me.  (1) 

A    3  St.  Croix  R.,  Me.  (*) 

A   4  EastpoTt  H.  (Filar  Beads),  Me.  (*) 

A    6  Cobscook  B.,  Me.  (*) 

A    6  Fennaioaquam.  B.  (Pembroke  H.),  Me. 

(5) 
A    7  Dennys  B.  (Dennysvllle),  Me.  (5) 
A    8  Cobscook  B.,  Me.  (S) 
A    9  liUbec  Cban.,  Me.  (*) 
A 10  Little  B.  (Cutler),  Me.  (*) 
All  Uttle  Macblas  B.,  Me.  (*) 
A  13  Macblas  B.,  Me.  (*) 
A  13  Holmes  B.,  Me.  (13) 
A  14  Macblas  B.,  Me.  (13) 
A  15  Bast  Mac&las  B.,  Me.  (13) 
A  16  EngUsbman  B.,  Me.  (*) 
A  17  Uttle  Kermebec  B.,  Me.  (16) 
A  18  Pond  Cove,  Me.  (16) 
A  19  Boqne  Island  H.,  Me.  (16) 
A  30  Chandler  B.,  Me.  (16) 
A  31  Cbandler  B.,  Me.  (*) 
A  33  Mooseabec  Beacb,  Me.  (*) 
A  33  Indian  B,  Me.  (*) 
A  34  Cape  Split  H.,  Me.  (*) 
A  as  Pleasant  B.,  Me.  (*) 
A  36  Pleasant  B.,  Me.  (35) 
A  37  Harrington  B,  Me.  (35) 
A  38  Harrington  B.,  Me.  (37) 
A  39  Narraguagus  B.,  Me.  (*) 
A  30  Narraguagus  B.,  Me.  (39) 
A  31  Pigeon  HIU  B.,  Me.  (*) 
A  33  Dyers  B.,  Me.  (*) 
A  33  Plnkham  B.,  Me.  (33) 
A  34  Dyers  H.,  Me.  (33) 
A  35  GUnildsborougta  B.,  Me.  (*) 
A  36  Joys  B.,  Me.  (35) 
A  37  Steuben  H.,  Me.  (35) 
A  38  Gouldsborough  Hq  Me.  (35) 
A  39  Indian  H.,  Me.  (*) 
A  40  Prospect  H.,  Me.  (*) 
A  41  Bbch  H.,  Me.  (*) 
A  43  Scboodlc  H.,  Me.  (*) 
A  43  Frenclunans  B.,  Me.(*) 
A  44  Winter  H.,  Me.  (43) 
A  45  Stave  Island  H.,  Me.  (43) 
A  46  Flanders  B.,  Me.  (43) 
A  47  West  Gouldsborougb  H.,  Me.  (46) 
A  48  SulUvan  B.,  Me.  (43) 
A  49  SkllUngs  B.,  Me.  (43) 


A  50  Jordans  B.,  Me.  (43) 

A  51  Mount  Desert  Narrows,  Me.  (43) 

A  53  Bar  H.,  Me.  (43) 

A  63  North  East  H.,  Me.  {*) 

A  54  Somes  Sound,  Me.  (*) 

A  55  South  West  H.,  Me.  (») 

A  56  BluehlU  B.,  Me.  (*) 

A  57  Bass  H.,  Me.  (56) 

A  58  Seal  Cove,  Me.  (56) 

A  59  Pretty  Marsh  H.,  Me.  (56) 

A  60  Bartletts  Narrovrs,  Me.  (56) 

A  61  Clarkes  Cove,  Me.  (56) 

A  63  Union  Blver  B.,  Me.  (56) 

A  63  Union  B.,  Me.  (63) 

A  64  Fattens  B.,  Me.(63) 

A  65  Morgans  B.,  Me.  (56) 

A  66  BluehUl  H.,  Me.  (56) 

A  67  Salt  Fond,  Me.  (56) 

A  68  Aliens  Cove,  Me.  (56) 

A  69  Casco  Passage,  Me.  (56) 

A  70  York  Narrows,  Me.  (66) 

A  71  Mackerel  Cove.,  Me.  (66) 

A  73  Jericho  B.,  Me.  (*) 

A  73  Burnt  Coat  H.,  Me.  (73) 

A  74  Seal  Cove,  Me.  (73) 

A  75  Herricks  B.,  Me.  (73) 

A  76  Eggemoggin  Beach,  Me.  (73) 

A  77  Naskeag  H.,  Me.  (76) 

A  78  Center  H.,  Me.  (76) 

A  79  Benjamin  B.,  Me.  (76) 

A  80  Bucks  H.,  Me.  (76) 

A  81  Orcutts  H.,  Me.  (76) 

A  83  Horseshoe  Cove,  Me.  (76) 

A  83  Greenlaws  Cove,  Me.  (76) 

A  84  South  East  H.,  Me.  (73) 

A  85  Deer  Island  Thoroughfare,  Me.  (73) 

A  86  Webbs  Cove,  Me.  (85) 

A  87  Stonlngton  H.,  Me.  (86) 

A  88  Merchants  B«w,  Me.  (73) 

A  89  Head  H.,  Me.  (*) 

A  90  East  Penobscot  B.,  Me.  (*) 

A  91  Moores  H.,  Me.  (90) 

A  93  Isle  Au  Haut  Thoroughfare,  Me.  (90) 

A  93  South  West  H.,  Me.  (90) 

A  94  North  West  H.,  Me.  (90) 

A  95  Castlne  H.,  Me.  (90) 

A  96  Smiths  Cove,  Me.  (96) 

A  97  Bagaduce  B.,  Me.  (95) 

A  98  South  B.,  Me.  (97) 

A  99  Northern  B.,  Me.  (97) 


'I' Atlantic  Ocean. 
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A 100  Hatchs  Cove,  Me.  (97) 

A  101  Penobscot  B.,  Me.  (90) 

A  103  Eastern  Clian.,  Me.  (101) 

A  103  Bucksport  H.,  Me.  (101) 

A  104  Bangor  H.,  Me.  (101) 

A  105  Kenduskeag  Stream,  Me.  (101) 

A  106  Marsb  B.  (West  Branch),  Me.  (101) 

A  107  Fort  Point  Cove,  Me.  (101) 

A  lOS  Stockton  H.,  Me.  (90) 

A 109  Parkers  Cove,  Me.  (90) 

A  110  Sabbath  Day  H.,  Me.  (90) 

A  111  Islesboro  H.,  Me.  (90) 

A  lis  Dark  H.,  Me.  (90) 

A  113  Whiter  H.,  Me.  (90) 

A  114  Seal  B.,  Me.  (90) 

A  lis  Boberts  H.,  Me.  (90) 

A 116  Carvers  H.  (Vtoalliaven),  Me.  (*) 

A  117  Matinicus  H.,  Me.  (*) 

A  lis  Crlehaven  H.,  Me.  (*) 

A  119  West  Penobscot  B.,  Me.  (*) 

A  130  Hurricane  Sound,  Me.  (119) 

A  131  Crocketts  Cove,  Me.  (119) 

A  132  Fox  Island  Thoroughfare,  Me.  (119) 

A  133  Seal  Cove,  Me.  (133) 

A  134  Carvers  Cove,  Me.  (133) 

A  135  Little  Thoroughfare,  Me.  (133) 

A  136  Kents  Cove,  Me.  (133) 

A  137  Watermans  Cove,  Me.  (133) 

A  138  North  Haven  H.,  Me.  (133) 

A  139  Southern  H.,  Me.  (133) 

A  130  Bartletts  H.,  Me.  (119) 

A  131  Pulpit  H.,  Me.  (119) 

A  133  Gilkey  H.,  Me.  (119) 

A  133  Seal  H.,  Me.  (119) 

A  134  Turtle  Head  Cove,  Me.  (119) 

A  135  Long  Cove,  Me.  (119) 

A  136  SearsportH.,  Me.  (119) 

A  137  Belfast  B.,  Me.  (119) 

A  138  Belfast  H.,  Me.  (137) 

A  139  Fassagasawakeag  B.,  Me.  (137) 

A  140  Frenchs   Beach  H.  (Duck  Trap  H.), 

Me.  (119) 
A  141  Lmconvllle  H.,  Me.  (119) 
A  143  Camden  H.,  Me.  (119) 
A  143  Bockport  H.,  Me.  (119) 
A  144  Glen  Cove  H.  (Clam  Cove),  Me.  (119) 
A  145  Bockland  H.,  Me.  (119) 
A  146  Owls  Head  B.,  Me.  (119) 
A  147  Muscle  Bidge  Chan.,  Me.  (*) 
A 148  Weskeag  B.  (South  Thomaston),  Me. 

(147) 
A  149  Seal  H.,  Me.  (147) 
A  ISO  Clarks  Cove,  Me.  (*) 
A  151  Long  Cove,  Me.  (*) 
A  163  Tenants  H.,  Me.  (*) 
A 153  Mosquito  H.,  Me.  (*) 
A 154  Herring  Gut  (Port  Clyde  H.),  Me.  (*) 
A  155  St.  Georges  B.  (ThomastonH.),  Me.  {*) 
A  156  Monhegan  Island  H.,  Me.  (*) 
A  157  Muscongus  B.,  Me.  (*) 
A  158  Medimcook  B.,  Me.  (167) 
A 159  Davis  Cove,  Me.  (168) 
A  160  Hornbam  Cove,  Me.  (168) 
A  161  Friendship  H.,  Me.  (167) 


A 163  Delano  Cove,  Me.  (167) 

A  163  Back  B.,  Me.  (167) 

A 164  Back  E.  Cove,  Me.  (167) 

A  165  Flying  Passage,  Me.  (167) 

A  166  MedomakB.,  Me.  (157) 

A  167  Broad  Cove,  Me.  (167) 

A  168  Eastern  Branch,  Me.  (167) 

A  169  Western  Branch,  Me.  (167) 

A  170  Hockomock  Chan.,  Me.  (157) 

A  171  Keene  Narrows,  Me.  (167) 

A  173  Lower  Narrows,  Me.  (167) 

A  173  Muscongus  Sound,  Me.  (167) 

A  174  Muscongus  H.,  Me.  (173) 

A  176  Bound  Pond  H.,  Me.  (173) 

A  176  Long  Cove,  Me.  (157) 

A  177  New  H.,  Me.  (157) 

A  178  Johns  B.,  Me.  (*) 

A  179  Pemaauld  H.,  Me.  (178) 

A  180  Pemaquid  B.,  Me.  (178) 

A  181  Johns  B.,  Me.  (178) 

A  183  Fosters  Cove,  Me.  (181) 

A  183  Western  Branch,  Me.  (181) 

A  184  Koblnsons  Cove,  Me.  (181) 

A  185  McFarlUigs  Cove,  Me.  (178) 

A  186  Damarlscotta  E.,  Me.  (*) 

A  187  Christmas  Cove,  Me.  (186) 

A  188  The  Gut  (South  Bristol  H.),  Me.  (186) 

A  189  Jones  Cove,  Me.  (186) 

A  190  Seal  Cove,  Me.  (186)      . 

A  191  Clarks  Cove,  Me.  (186) 

A  193  Damariscotta  H.,  Me.  (186) 

A  193  Pleasant  Cove,  Me.  (186) 

A  194  East  Boothbay  H.,  Me.  (186) 

A  196  Booth  B.,  Me.  (*) 

A  196  Ltneklns  B.,  Me.  (195) 

A  197  Boothbay  H.,  Me.  (195) 

A  198  Townsend  Gut,  Me.  (196) 

A  199  Sheepscot  B.,  Me.  (*) 

A  300  Hendricks  H.,  Me.  (199) 

A  301  Fbenecook  H.,  Me.  (199) 

A  303  Back  E.,  Me.  (199) 

A  303  Cross  E.,  Me.  (199) 

A  304  Wlscasset  H.,  Me.  (199) 

A  306  Cowsegan  Narrows,  Me.  (199) 

A  306  Back  E.,  Me.  (199) 

A  307  Montsweag  B.,  Me.  (199) 

A  308  Montsweag  Creek,  Me.  (307) 

A  309  Hockomock  B.,  Me.  (199) 

A  310  Brookings  B.,  Me.  (309) 

A  311  Great  Hell  Gate,  Me.  (199) 

A  313  Knubble  B.,  Me.  (199) 

A  313  Bobin  Hood  Cove,  Me.  (199) 

A  314  Goose  Bock  Passage,  Me.  (199) 

A  316  Little  Sheepscot  B.,  Me.  (199) 

A  316  Herman  H.,  Me.  (199) 

A  317  Stage  Island  B.,  Me.  (*) 

A  318  Sagadahoc  B.,  Me.  (*) 

A  319  Kennebec  B.,  Me.  (*) 

A  330  Back  E.,  Me.  (319) 

A  331  Sasanoa  E.,  Me.  (319) 

A  333  Upper  Hell  Gate,  Me.  (231) 

A  333  Pleasant  Cove,  Me.  (331) 

A  334  Eastern  E.,  Me.  (319) 

A  335  Lovejoys  Narrows,  Me.  (319) 


*  Atlantic  Ocean. 
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A  336  Coljosseecontee  Stream,  Me.  (319) 
A  337  Channel  West  of  Swan  Island,  Me. 

(319) 
A  338  Merrymeeting  B.,  Me.  (319) 
A  339  Abagadassett  R.,  Me.  (338) 
A  330  Catliance  B.,  Me.  (338) 
A  331  West  Brancb,  Me.  (330) 
A  333  Muddy  B.,  Me.  (338) 
A  333  Androscoggin  R.,  Me.  (338) 
A  334  Umbagog  Lake,  Me.  (333) 
A  334  (a)  Anuuonoosook  Canal,  N.  H.  (333, 

and  D31) 
A  335  WUskeag  Creek,  Me.  (319) 
A  336  Winnegance  Creek,  Me.  (319) 
A  337  Dnimmore,  Me.  (319) 
A  338  Parkers  Head  H.,  Me.  (319) 
A  339  Atkins  B.,  Me.  (319) 
A  340  Morse  B.,  Me.  (*) 
A  341  Seal  Cove,  Me.  (*) 
A  343  Bald  Head  Cove,  Me.  (*) 
A  343  Casco  B.,  Me.  (*) 
A  344  Small  Point  H.,  Me.  (343) 
A  345  New  Meadows  R.,  Me.  (343) 
A  346  Winnegance  B.,  Me.  (345) 
A  347  Mill  Cove,  Me.  (345) 
A  348  Cundys  H.,  Me.  (345) 
A  349  Quohog  B.,  Me.  (343) 
A  350  Harpswell  Sound,  Me.  (343) 
A  351  Wills  Straits,  Me.  (350) 
A  353  liOng  Beach,  Me.  (350) 
A  353  Harpswell  H.,  Me.  (350) 
A  354  Potts  H.,  Me.  (343) 
A  355  Broad  Sound,  Me.  (343) 
A  356  Middle  B.,  Me.  (343) 
A  357  Mare  Point  B.,  Me.  (343) 
A  358  Maquoit  B.,  Me.  (343) 
A  359  Freeport  or  Harraseeket  B.,  Me.  (343) 
A  360  Yarmouth  R.  (Royal  R.),  Me.  (343) 


A  361  Broad  Cove,  Me.  (343) 

A  363  Portland  H.,  Me.  (343) 

A  363  Back  Cove,  Me.  (363) 

A  364  Fore  R.,  Me.  (363) 

A  365  Richmonds  Island  H.,  Me.  (*) 

A  366  SpurwinkR.,  Me.  (*) 

A'367  Saco  B.,  Me.  (*) 

A  368  Scarborough  R.,  Me.  (367) 

A  369  Saco  R.,  Me.  (367) 

A  370  Blddeford  Pool,  Me.  (367) 

A  371  Wood  Island  H.,  Me.  (367) 

A  373  Goose-Fair  B.,  Me.  (*) 

A  373  Goose-Ialr  Creek,  Me.  (373) 

A  374  Cape  Porpoise  H.,  Me.  (*) 

A  375  KennebunkB.,  Me.  (*) 

A  376  Mousam  B.,  Me.  (*) 

A  377  Webhannet  E.  (Wells  H.),  Me.  (*) 

A  377  (b)  Ogunquit  H.,  Me.  (*) 

A  378  Cape  Neddlck  H.,  Me.  (*) 

A  379  Tork  B.  (York  H.),  Me.  (*) 

A  380  PIscatagua  B.  (Portsmouth  H.),  Me. 

and  N.  H.  (*) 
A  381  Pepperelis  Cove,  Me.  (280) 
A  383  Salmon  Falls  B„  Me.  and  N.  H.  (380) 
A  383  Great  Works  B.,  Me.  (383) 
A  384  Cocheco  B.,  N.  H.  (280) 
A  385  Great  B.,  N.  H.  (380) 
A  386  Bellamy  B.,  N.  H.  (385) 
A  387  Oyster  B.,  N.  H.  (285) 
A  388  Lamprey  B.,  N.  H.  (385) 
A  389  Exeter  B.,  N.  H.  (385) 
A  390  Little  H.,  N.  H.  (380) 
A  391  Isles  ol  Shoals  H.  (Gosport  H.),  Me. 

and  N.  H.  (*) 
A  392  Bye  H.,  N.  H.  (*) 
A  393  Hampton  H.,  N.  H.  (*) 
A  394  Hampton  B.,  N.  H.  (393) 
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ST.  JOHNS  RIVER,  AT  BIG  RAPIDS,  ME. 


COMMERCE. 

Flatboat  navigation,  87,  472. 

ENGINEERS. 

Cliiet  of  Engineers.    R.,  87, 21. 

In  charge.    Maj.  J.  A.  Smith,  1886.    R.,  87,  471. 


SURVEY. 

Ex.  au.  act  Aug.  5,  1886,  made,  1886,  by  Maj. 
Smith  (R.  unfev.),  87,  471. 
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COMMERCE. 

Local,  74,  ii,  327. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73, 106;  74, 116;  79,  52; 
80  72  1 

In  charge.  Lt.  Col.  George  Thorn,  1872-79,  73, 
106;  74, 116;  79,  52.    B.,  74,  ii,  327. 

Assistant.  S.  Haagensen,  74,  ii,  327.  B.,  74,  ii, 
328. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  74,  ii,  327,  329. 
Water  stages,  74,  ii,  328. 

Navigation  limited  to  a  short  period  of  the  year 
by  obstr.  at  I.  w.,  74,  ii,  328. 


AROOSTOOK  RIVER,  ME. 


OBSTEUCTION. 

Obstniotions,  list  of,  74,  ii,  330,  331. 

PLANS. 

By  Lt.  Col.  Thom,  chan.  60'2'  1.  w.,  the  inter- 
national boundary  to  Masardis,  69  m.,  SSO.OOO,  74, 
ii,  327,  328,  329,  330. 

SURVEYS. 

.   By  S.  Haagensen,  1872,  73, 106;  74, 116,  ii,  327, 
328. 

Ordered  from  international  boundary  to  Masardis, 
1878,  79,  62. 


*  Atlantic  Ocean. 


1  H.  Ex.  D.  84,  43d,  1st. 


30       INDEX  TO  EEPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  AEMY,  1866-1912. 
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ST.  CROIX  RIVER,  ME. 


APPROPRIATIONS. 

1867,  i$lS,00O,  67, 503;  68,  72, 855. 

1873,  10,000,  73,  94. 

1874,  10,000,74,104. 
1881,  24,000,  81,  458. 
1890,      35,000,91,670. 


Transferred— 
1879,    «34,000 
1894,     835,000 


74,000 


1910, 
Total, 


-  69,000 

5,000 
75,000, 10, 1084. 

80,000 


CANADIAN  GOVERNMENT.  (S-je  Surveys.) 
Appro.  $35,000  for  fhis  imp. ,  74, 104.  Refused  to 
expend  any  part  of  appro,  without  guarantee  that 
no  further  deposit  oi  slabs,  edgmgs,  and  sawdust 
would  be  made  in  the  R.,  74, 104,  li,  294. 

COMMERCE. 

Benefit  of  imp.  to  C,  67, 504;  68, 856;  73, 1053. 

Nine-tenths  of  the  C.  American  and  one-tenth 
Canadian.  About  65,000,000'  lumber,  55,000 1.  coal, 
40,000  bushels  grain,  etc. ,  carried  ann.  97, 806. 1909, 
200,000  t.,  10,  1084;  1911, 122,535 1.,  13,  35, 1354. 

Destruction  by  fire  of  certain  mills  responsible 
for  decrease  in  amount  of  C,  13, 35, 1354. 

CONTRACTS. 

1881.  A.  Towers,  rebuilding  break'r  cribs,  81, 
457. 

1913.  Bay  State  Dredging  Co.  (Ltd.),  dr.  about 
210,000  e.  y.,  32.25  if  c.  y.,  s.  m.,  and  tlO  c.  y.  for 
bowlders  exceeding  2  c.  y.  each,  13, 1354. 

ENCROACHMENTS! 

Injury  to  E.  from  mill  refuse,  87,  479, 480. 

ENGINEERS. 

Chlet  of  Engineers.  R.,  67, 50;  68, 72;  69, 62; 
70,  82;  71,  87;  73,  86;  73,  94;  74,  104;  75,  111; 
76,  37;  77,  32;  78,  36;  79,  43;  81,  63;  83,  63;  87, 
22;  89,  31;  90,  26;  91,  19;  93,  23;  93,  21;  94,  20; 
96,  22;  97,  43;  01, 120;  10,  36,  59;  11,  35;  13,  34. 

In  cbaige: 

Lt.  Col.  G.  Thorn.,  1867-82.  R.,  67,  503;  68, 
865;  69,  458;  70,  503;  71,  830;  78,  924;  73,1051; 
74,  ii,  290:  75,  ii,  382;  76,  161;  77,  153;  78,  189; 
79,245;  (Col.)  81, 457. 

Maj.  J.  A.  Smith,  1888-92.  R.,  87, 477;  (Lt.  Col.) 
90,  463;  91,  670. 

Lt.  Col.  P.  C.  Hains,  1892-94.  R.,  93,  494;  93, 
670;  94, 489. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  96, 537. 

Mai.  E.  L.  Hoxie,  1897.    R.,  97, 805. 

Mai.  S.  W.  Eoessler,  01, 120. 

Lt.  Col.  G.  A.  Zlnn,  1910.    R.,  10, 1084. 

Lt.  Col.  W.  E.  Craighlll,  1911-.    R.,  11,  1143; 
13, 1353. 
Assistants: 

S.  Haagensen,  76, 152. 

F.  S.  Burrowes.    R.,  90,  465. 

W.  F.  Robinson.    R.,  97, 807. 

Lt.  T.  H.  Jackson,  01, 120. 

Lt.  C.  W.  Kutz,  01, 120. 


ESTIMATE.    (See  Plans  aiid  Projects.) 

By  Lt.  Col.  Thom,  removal  of  slabs,  edgings,  and 
sawdust  from  the  cban.,  $88,000,  one-half  to  be  paid 
by  New  Brunswick,  67,  505.  Revised,  199,000, 
68,  856;  69,  458.  Increased  to  J150,000,  73,  1051; 
77, 154. 

MISCELLANEOUS. 

Piers  are  under  control  of  Lighthouse  Establish-  , 
ment;  badly  in  need  of  repairs,  but  can  not  be 
repaired  without  au.  from  Congress,  01, 120. 

OPERATIONS.! 

Break'r  built  in  1856, 81, 457. 
.  1881-83.    Break'r  o'gof  3  cribs  rebuilt,  83, 486. 

1911-13.  29,057  c.  y.  dr.  (dr.  sunk  by  collision 
on  June  26, 1912),  18, 1353. 

PHYSICAL  CHARACTERISTICS. 

Rise  and  fall  of  tides,  67, 603. 

Description  of,  90,  463;  97,  806. 

R.  forms  part  of  international  boundary  between 
U.  S.  and  Canada.  Head  of  navigation  is  Calais, 
where  the  d.  is  little  more  than  3',  10,  .36. 

R.  rises  in  a  series  of  lakes  in  Maine,  on  or  near 
the  boundary,  and  flows  soberly,  for  about  100  m. 
into  Passamaquoddy  B.,  13,  34. 

PLANS.    (See  Estimates  and  Projects.) 
By  Lt.  Col.  Thom,  removal  of  slabs,  edgings,  and 

sawdust  from  the  chan.,  67,  503.    To  increase  w. 

of  Chan.,  76,152. 
By  Col.  Thom,  1875,  dr.  chan.  V  x  200'  m.  1.  w. 

to  Todds  Ledge,  and  from  thence  to  the  toll  bridge 

100'  w.;  est.,  J200,000,  76,  ii,  382;  87,  480.    Imp. 

not  recom.  until  provision  should  be  made  for  the 

proper  disposal  of  mill  waste,  87, 481. 

PROJECTS.    (See  Estimates  ani  Plans.) 

In  1856,  3  crib  piers  filled  with  st.  built  upon  the 
ledge;  object  to  prevent  vessels  from  drifting  upon 
the  ledge.  Work  nearly  destroyed  by  freshets  and 
Ice  in  1881;  rebuilt;  cost  about  $4,000,  88, 63,  486. 

By  Lt.  Col.  Smith,  1889,  chan.  12'  x  200'  m.  1.  w. 
narrowed  to  150'  and  100'  in  the  upper  part  of  the 
harbor,  to  be  secured  by  dr.  and  600  1.  f.  of  jetty 
oonstr.;  est.,  $280,000,  90,  466,  467;  93,  494. 
Maj.  Hoxie  est.,  1897,  $200,000  to  imp.  R.,  97, 806 
Act  June  25, 1910,  au.  chan.  9'  x  100'  m.  1.  w. ,  upper 
ss.  wharf  at  Calais,  to  the  public  landing  at  St. 
Stephen,  thence  160'  w.  to  lower  ss.  wharf  at  Calais, 
thence  12'  x  20^  to  Hills  Pt.;  est.,  $234,000,'  10,  36. 

SURVEYS. 

Ex.  by  Lt.  Col.  Thom,  1867,  from  the  ledge  to 
head  of  navigation  at  Calais,  67,  503. 

By  Lt,  Col,  Thom,  1873,  74,  ii,  290. 

From  Calais  to  break'r  ledge  au,  act  August  S,  1886, 
made  by  Maj.  Smith,  87,  477. 

Au.  act  Aug.  11,  1888,  made,  1889,  by  Lt.  Col. 
Smith,  90,  464. 

Sur.  au.  act  June  3, 1896.  Ex.  made,  1896,  by  Lt. 
Col.  Damrell  showed  that  sur.  was  unnecessary 
(R.  fav.  if  the  throwing  of  mill  waste  into  the  R. 
be  suppressed),  97, 805. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  St.  Croix 
R.,  at  and  near  Calais,  Me.  R.  by  Lt.  Col.  Zinn, 
1909  and  1910;  est.,  $234,000:  providing  diunping  of 
sawdust  and  other  waste  be  permanently  stopped, 
and  that  Canadian  Govt,  cooperate  to  extent  of 
20%  of  total  cost,!  10,  59. 


1  The  appro,  of  1867  made  with  the  proviso  that  the  Province  of  New  Brunswick  would  contribute  and 
pay  a  like  sum  for  said  purpose,  67,  503. 

2  Calais  break'r. 
8  Lubec  Chan. 

1  Reasons  for  postponement,  68,  856;  69,  458;  70,  603;  71,  830;  73,  924;  73, 1061;  74, 104,  ii,  290:  75, 
111,  ii,  382;  76,  37, 151;  77,  32, 153. 
'H.  D.  748,  61sl,2d. 


rSee  pp.  14-22  for"] 
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COBSCOOE  BAY,  ME.  (Near  FaU  Island).' 


APPROPRIATIONS. 

1836,    1300,  act  July  4  (sur.). 
1852,  5,000,  act  Aug.  30. 

Total,  5,300. 


ENGINEERS. 

Clilef  of  Engineers.    R.,  66,  7,  36. 
In  charge.    Col.  J.  D.  araham,  66,  36. 
PROJECT. 

For  removing  otstr.  to  navigation,  66,  7,  36. 
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PEMBROKE  HABBOB,  ME. 


COMMERCE. 

In  1892,  unimportant,  93, 723. 
ENGINEERS. 

Chief  of  Engineers.    R.,  89, 31;  93, 37. 
In  charge: 

Lt.  C!ol.  J.  A.  Smith,  1889.    R.,  89,  546. 
Lt.  Col.  P.  C.  Hains,  1892-93.    R.,  93,  722. 


PHYSICAIi  CHARACTERISTICS.       , 

Description  of,  89,  546;  93,  723. 

Chan,  is  a  part  of  the  headwaters  of  Femiamaquan 
E.,  a  tidal  estuary  of  Cobscook  B .,  93,  723. 
SURVEYS. 

Ex.  an.  act  Aug.  11, 1888,  made  1889,  by  Lt.  Col. 
Smith  (B.  unfav.),  89,  546. 

Ex.  au.  act  July  13,  1892,  made  by  Lt.  Col.  Hains 
in  1892  (R.  unf.),  93,  722. 
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LUBEC  CHANNEL,  ME. 


APPROPRIATIONS. 


1S79,  2144,000, 
1880,   20,000, 


1881, 
1882, 
1884, 


79,44 

80,  327. 
81,460. 
83,488. 
84,461. 
86,  530. 
88, 375. 
95,  540. 
95,540 
96,541. 
99,  1018. 
03,  827. 


45,000, 

20,000, 

10,000, 
isati,  10,000, 
1888,  20,000, 
igg,  J  =35,000, 
"^^'\  5,000, 
1896,  32,000, 
1899,  25,000, 
1902,      53,000, 

Total.  319, 000 

COMMERCE. 

Benefits  to,  from  imp.,  88, 374. 
In  1911,  60,000  t.,  13,  36. 

Imp.  01  inteniational  effect  (See  Phy,  Data);  rail 
traffic  competes  with  water  traffic,  13, 36. 

CONTRACTS. 

1880.  Atlantic  Dredging  Co.,  dr.,  80,  328. 

1881.  Moore  &  Wright,  dr.,  81, 460. 

1883.  Moore  &  Wright,  dr.,  37(f  cy.,  83,  488. 

1884.  W.S.  White,],  constr.,  84, 481.  Moore 
&  Wright,  dr.,  42*  c.  y.,  85, 464.  G.  W.  Townsend, 
r.  removal,  $24.90  per  c.  y.,  85,  462. 

1887.    Moore  &  Wright,  dr.,  35*  c.  y.,  87,  437. 

1889.    A.  R.  Wright,  dr.,  35*  o.  y.,  89,  505. 

1895.  Moore  &  Wright,  dr.,  31*  o.  y.,  p.  m. 
(62,000),  95, 541. 

1897.  Moore  &  Wright,  dr.,  $1,  and  27*  e.  v., 
s.  m.  ($52,180),  97,  771. 

1899.  A.  R.  Wright,  dr.,  25*  c.  y.,  s.  m. 
($31,250);bowldersexceedmg5t.,$5pert.,  99, 1018. 

1903.  EastemDredgingCo.,dr.,  24|*o.  y.,  and 
removing  bowlders  $5  per  t.,  03,  712. 

1905.  William  Whittelsey  Co.,  constr.  motor 
launch,  $12,500, 06, 850. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78, 46;  79,  44, 52;  80, 
63;  81, 64;  83, 63;  83,  59;  84,  67;  85,  65;  86,  54; 
87,  14;  88,  11;  89,  19;  90,  15;  91,  19,  33,  424;  93 
24;  93,  22;  94,  21;  95,  23;  96,  24;  97,  26;  98,  36 
99,  44;  00,  45;  01,  120;  08,  62;  03,  37;  04,  19; 
06, 21;  06, 18;  07, 21;  08, 26;  09, 30;  10, 37;  11, 37; 
13,^" 


In  charge: 

Lt.  Col.  O.  Thom,  1879-83 


(Col.),  80, 325;  81,  4S9;  83,  486. 
Col.  C.  E.  Blunt,  1883-86     ~ 


R.,  79,  246,  279 
R.,  83,  407;  84,  460 


85,  462. 

Mai.  J.  A.  Smith,  1886-92.    R.,  86,  527;  87,  436 
(Lt.  Col.),  88, 374;  89, 504;  90,  428;  91, 571. 


Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  495;  93, 
671;  94,  491. 

Lt.  Col.  D .  P.  Heap,  1895.    B.,  95,  539. 

Lt.  Col.  A.  N.  Damrell,  1896.    B.,  96,  540. 

Mai.  S.  L.  Hoxie,  1897-98.    B.,  97,  770;  98,  813. 

Maj.  S.  W.  Roessler,  1899-1904.  B.,  99,  1018; 
00,  1074;  01, 988;  02, 827;  03,  712;  04,  778; 

Lt. Col. W.M.Black,  1904-06.   B.,O6,780;O6,8S0. 

Capt.  C.  W.  Otwell,  07, 21. 

Isf  Lt.  H.  C.  Jewett,  1906-07.    07,  21. 

Maj.  Edw.  Burr,  07,  21. 

Maj.  Geo.  A.  Zinn,  1907-10.  R.,  07,  877;  (Lt. 
Col.),  08,  921;  09,  965;  10, 1084. 

Lt.  Col.  W.  E.  Craighill,  1910-.  B-  11,  1144; 
13,1354.  -.,       ,        ^ 

Assistants: 

A.  C.  Both.    R.,  79,  280. 

Lt.  T.  H.  Jackson,  01, 120. 

Lt.  Chas.  W.  Eutz,  1901-02.    01, 120;*O3, 62. 

1st Lt.C.W.Otwell,  1905-07.  05,21; 06. 18; 07,21. 

OPERATIONS. 

1879-80.    3,720  c.  y.  dr.,  80, 326;  81,  459. 

1880-81.    13,327  c.  y.  dr.,  81,  459;  83,  487. 

1881-82.    41,330  c.  y.  dr.,  83,  64,  487. 

1882-83.    45,831  c.  y.  dr.,  from  chan.,  83,  408. 

1884-85.  134 1.  f.  st..iy.  built;  r.  removal  com- 
menced; 23,272  0.  y.  dr.,  85,  462. 

1885-86.    5,792  c.  y.  dr.,  86,  528. 

1886-87.    966  0.  y.  dr.  from  ohan.,  87,436. 

1887-88.    24,172  c.  y.  dr.,  88, 374. 

1889-90.    20,286  c.  y.  dr.,  90,  428. 

1890-91.    29,172o.y.  dr.,  91,  571. 

1895-96.    About  100,000  c.  y.  dr.,  96,  541. 

1896-97.    About  20,000  c.  y.  dr.,  97, 770. 

1897-98.    About  56,000  c.  y.  dr.,  98,  814. 

1899-00.    9,150  0.  y.  dr.,  00,  1074. 

1900-01.    86,959  c.  y.  dr.,  01,  988. 

1903-04.    108,734  0.  y.  dr.,  04,  778. 

1904^)5.  21,532  c.  y.  dr.,  completing  proj.  of 
1894,  OS,  780. 

1905-06.  Motor  launch  constr.  for  district  in- 
spection purposes,  06, 19. 

1906-07.    Proj.  completed.    07,877. 

No  fiuther  a.  r.  to  be  made,  13, 36. 


PHTSICAL  CHARACTERISTICS. 

Description,  79,  279-281. 

Tidal  observations,  79, 279,  281. 

Relation  of  chan.  to  surrounding  points,  88,  374. 

Chan,  lies  between  e.  extremity  of  Me.  and  Cam- 
pobellolsld.,  Canada.  Orig.,  about  1. 1.  (50  vessels 
unable  to  use  chan.  and  were  obliged  to  route  10  m. 
longer  through  Canadian  waters  to  reach  various 
U.  S.  ports;  chan.  3  ±  m.  1.  Dense  logs  and  strong 
tides;  widening  chan.  saves  stranding-coUision, 
13,  36. 


•  Survey.— R.,  Sept.  20, 1837;  est.,  $26,000.    (H.  D.  482,  65th,  2d.)         2  See  St.  Croix  River,  Me. 
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PLANS. 

By  Lt.  Col.  Smith,  1891,  w.  existing  ohan.  to  eeC 
at  m  1.  w.;  est.,  1231,000,  91, 618. 

PROJECTS. 

By  Lt.  Col.  Thorn,  1879,  imp.  bars  between  the 
Narrows  and  Western  Bar  Beacon,  2i  m.,  by  w. 
the  Chan,  to  200'  and  d.  to  12';  est.,  J48,000, 79, 44, 
246  280  282 

lievised,  1880,  $130,000,  80,  326.  Amended, 
1881  and  1882,  to  $164,000,  81,  460;  83,  487. 

In  1883  Col.  Blunt  proposed  chan.  ISf  x  275';  est., 
$113,000,  83,  409;  85,  463. 

In  1884  the  aggregate  of  app.  was  .$139,000,  when 
the  est.  to  complete  was  amended  to  $167,500,  86, 


Amount  est.  for  completion  in  1888,  $2,500,  88, 
375 

Proi.  completed  in  1891;  cost,  $168,929,  93,  496. 

Byl/t.  C(5.  Smith,  1891  (adopted  1895),  dr.  chan. 
12'  X  500'  m.  1.  w.;  est.,  1895,  $150,000,  96,  540. 

StTEYETS. 

By  A.  C.  Both,  1878-79,  78,  46;  79,  44,  52,  279. 

Ex.  of  the  Chan.,  made,  1890;  by  Lt.  Col.  Smith, 
91,  617. 
Maps: 

Sketch  showing  location  of  proposed  chan.,  79, 
280. 

84,  460. 

Sketch  showing  imp.,  04,  778. 


A-14 

APPROPRIATIONS. 

1873,  $12,000,  73,1054. 

1874,  10,000,74,105. 

1875,  10,000,75,112, 

Total,  32,000 


COMMERCE. 

Value  of  lumber  and  St.  shipped  annually,  95, 
686;  97, 810. 

CONTRACTS. 

1873.  E.  M.  Lee  Prohon,  removing  Middle 
Eock,  $6.75  c.  y.,  73, 1054. 

1874.  Curtis,  Fobes  &  Co.,  dr.,  600  c.  y.,  76,  ii, 
384. 

1875.  A.  R.  Wright,  dr.,  4Si  c.  y.,  76,  ii,  384. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,  94;  74, 104;  75, 
112;  76,  38;  77,  32;  95,  38;  97,  43. 

In  charge: 

Lt.  Col.  G.  Thom,  1872-77.  R.,  73,  1053,  1102; 
74,  ii,  295;  76,  ii,  383;  76, 152,  77, 154. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  95,  684. 

Maj.  B.  L.  Hoxie,  1897.    R.,  97,  809. 

Assistants: 

S.  Haagensen,  73, 1102.    R.,  73, 1104. 

W.  F.  Bobinson.    R.,  97,  810. 

OPERATIONS. 

1873-74.  Bemoval  of  Middle  Eock  to  average 
depth  of  i'  below  m.  1.  w.,  74, 104,  ii,  296. 

1874^75.  Bemoval  of  6,100  c.  y.  by  dr.,  75,  ii, 
384. 


MACHIAS  RIVER,  ME. 


1876-76.  Chan.  100'  x  850'  dr.  through  shoal 
above  Middle  Ground,  and  126'  x  800'  through 
upper  part  of  Middle  Ground;  removal  of  shoal 
near  drawbridge,  76, 38. 

1876-77.  Completion  of  proj.;  total  amount  of 
rook  removed,  1,350  c.  y.;  material  dr.,  33,000  c.  y., 
77,  33. 

PHTSICAI,  CHARACTERISTICS. 

Description,  73, 1053,  1103,  1104;  74,  ii,  296;  96, 
585. 
List  of  obstr.,  73, 1063, 1103, 1104;  74,  ii,  296. 

PROJECTS. 

By  Lt.  Col.  Thom,  1873,  removal  of  obstr.  to 
obtain  a  chan.  6'  x  150'  m.  1.  w.  to  the  wharves  at 
Machias,  3  m.;  est.,  $48,000,  73,  94, 1063, 1054, 1103, 
1104;  74, 104,  ii,  296.  Effect  of  imp.  but  tempo- 
rary, unless  the  E.  be  protected,  74,  ii,  297;  75, 112. 

Orig.  proj.  modifled,  1876,  to  chan.  100'  w.,  and 
removal  of  Middle  Bock  to  i'  below  m.  1.  w.;  est., 
$32,000,  76,  153. 

In  1896  Maj.  Heap  est.  imp.  would  cost  $50,244.25, 
95,  586. 

SURVEYS. 

Sur.  S.  Haagensen,  1872,  73,  1053,  1104.  Bench 
marks,  73, 1105. 

Sur.  au.  act  Aug.  17,  1894,  made,  1895,  by  Maj. 
Heap  (R.  fav.),  96,  584. 

Snrv.  au.  act  June  3, 1896,  from  Machias  to  Ma- 
chiasport,  made,  1897,  by  Lt.Col.  Damrell  (R.fav.), 
97, 809. 


A-30 

COMMERCE. 

Description  of,  97, 799. 


ENGINEERS. 

Chief  of  Engineers.    R.,  97,  42;  13, 65. 
In  charge: 

Maj.  B.  L.  Hoxie,  1897.    R.,  97,  798. 
Lt.  Col.  W.  E.  Craighin,  13, 34. 


CHANDLERS  RIVER,  ME. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  97,  799. 

SURVEY. 

Ex.  au.  act  June  3, 1896,  made  by  Lt.  Col.  Damrell, 
1897  (R.  fav.  to  sur.),  07,  798. 

Pre.  ex.  au.  act  June  26, 1910;  mouth  to  Jonesboro; 
R.  by  Lt.  Col.  Craighin,  1911  (unfay.),'  18, 65. 


A-33(a) 


APPROPRIATIONS. 

1881,  $10,000,81,462. 
10,000,83,490. 
10,000,84,463. 
10,000,86,634. 
15,000,88,376. 
15,000,90,429. 
16,000,93,497. 
6,000,95,542. 
12,000,06,543. 
11,000,  99, 1019. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


Total,  114,000 


MOOSABEC  BAR,  ME. 

COMMERCE. 

Benefltto,  81,  462. 


CONTRACTS. 

G.  C.  Fobes  &  Co.,  dr.,  32Ji|i  c.  y.,  82,  490. 

Moore  &  Wright,  dr.,  42  $  c.  y.,  83,  412. 

1887.  L.  E.  Lunt,  r.  removal,  $16.20  c.  y.,  88, 
377. 

1889.    T.  Symonds,  dr.,  30*  o.  y.,  89, 507. 

1891.  Hamilton  &  Webber,  St.  in  break'r,  97<! 
t.,  and  for  beacon,  $2,670,  91,  573. 

1893.  Johnston  &  Townsend,  ledge  removal, 
$13.35  0.  y.,  p.  m.  ($13,363.35),  93,  673. 


1  H.  D.  265,  62d,  2d. 


rsee  pp.  14-22  fori 
Lexplanations,  etc.J 
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1894.  Johnston  &  Townsend,  ledge  removal, 
J13.25C.  y.,  p.  m.  (»iq,533.76),  94,  494. 

1S95.  Johnston  &  Townsend,  ledge  removal, 
J13.20  c.  y.,  p.  m.  ($11,880),  96,  S42. 

1897.  Wm.  D.  Johnston,  ledge  removal,  S13.75 
c.  y.,  p.  m/(S13,750),  97, 772. 

1899.  Harries  &  Letteney,  ledge  removal, 
S14.70  c.  y.,  p.  m.  (811,760),  99, 1020. 

ENGINEEBS. 

Cblel  of  Engineers.  B.,  80, 72;  81, 65;  8»,  64; 
83,  60;  84,  68;  85,  S6;  86,  55;  87,  15;  88,  11;  89, 
20;  90, 15;  91,  20;  93,  24;  93,  22;  94,  21;  95,  23; 
96,  25;  97,  27;  98, 37;  99,  45;  00,  46. 

In  cbarge. 

Ck>l.  G.  Thorn,  1879-83.  A.,  80,  358;  81,  461; 
88,488. 

Col.  C.  E.  Blunt,  1883-86.  R.,  83,  410;  84,  462; 
85,  465. 

Maj.  J.  A.  Smith,  1886-92.  B.,  86,  533;  87,  438; 
(Lt.  Col.)  88,  376;  89,  506;  90,  428;  91,  S72;  98, 
497. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  673;  94, 
492. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  95,  541. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  542. 

Maj.  B.  L.  Hoxie,  1897-98.    B.,  97,  771;  98,  815. 

Maj.  S.  W.  Eoessler,  1899-.    B.,  99,  1019;  00, " 
1075. 

Assistant.    A.  C.  Both.    B.,  80, 359. 

OFEBATIONS. 

1881-8S.    27,346  c.  y.,  dr.,  88,  489. 

1883-84.    20,983  0.  y.,  dr.,  84,  462. 

1885-86.  23,345  c.  y.,  dr.,  completing  the  dr. 
Chan,  over  the  bar,  86, 533. 

1886-87.  Preparation  tor  removal  of  ss.  ledge, 
87,  439. 


1887-88.  50  o.  y.  r.  removed,  88, 376. 

1889-90.  63,150  o.  y.,  dr.,  90,  429. 

1890-91.  1,652 1.  St.  placed  in  the  break'r,  91, 
572. 

1891-98.  Break'r  oonstr.  in  progress,  93,  497. 

1898-93.  Excavation  commenced,  93,  673. 

1893-94.  About  1,100  c.  y.  r.  excavated,  94, 
493. 

1894-95.  About  700  c.  y.  r.  excavated,  95, 542. 

1895-96.  About  213  c.  y.  r.  excavated,  96,  S43. 

1896-98.  1,240  c.y.  removed,  97, 772;  98,815. 

1899-00.  748  c.  y.  ledge  removed,  completing 
proj.,  00, 1075. 

PLANS.    (See  Projects.) 

By  Maj.  Smith,  1886,  w.  chan.,  break'r,  and 
beacon  constr.,  and  removal  of  r.  ledges.  Est., 
i45,000,  86,  534.  Chan.,  16'  x  300'  m.  1.  w.,  by 
dr.  and  r.  removal.    Est.,  $110,000,  87,  439. 

PBOJECTS.    (See  Plans.) 

By  Col.  Thorn,  1880,  chan.  through Moosabec  Bar, 
14'  X  200'- m.  1.  w.,  by  dr.  and  r.  removal;  est., 
$28,000,  80,  362.  Increased,  1881,  to  $40,000,  88, 
489;  85,  465. 

Amended  in  1888  to  provide  chan.  14' x300',  m.  I.W., 
the  removal  of  ledge  r.  near  the  w.  end  of  the  ciian. 
to  16',  and  small  break'r  and  beacon  to  check  cross 
currents;  est.,  $110,000,  making  the  total  est., 
$150,000,  98,  497. 

Est.  of  cost  of  proj.  of  1881  reduced  to  $114,000, 96, 
542. 

SUBVEYS. 

Au.  act  Mar.  3, 1879;  made,  1879,  by  Col.  Thom, 
80, 359. 
Maps: 

80,  358;  85,  466. 

Moosabec  Bar,  86,  534. 


A-36    PLEASANT  RIVER,  ME.  (Columbia  FaUs  to  mouth). 


APPBOPBIATION. 

1890,  $3,500,  91,  574. 

ESTGINEEBS. 

Chief  of  Engineers.  B.,  89, 32;  90, 26;  91, 20; 
98, 24. 

In  charge: 

Lt.  Col.  J.  A.  Smith,  1888-92.  E,  90,  467;  91, 
573. 

Lt.  Col.  P.  C.  Hains,  1892.    B.,  98,  498. 

Assistant.    F.  S.  Burrowes,  B.,  90,  470. 

OPEBATIONS. 

1891-98.  Stone  beacon  built  on  "Channel 
Eocks"   and   an   iron  spindle  established   upon 


"Coffin  Rocks;"  55  t.  of  r.  removed  horn  river 
above  Addison  Pt.,  98,  498. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90,  468. 

PBOJECTS. 

By  Lt.  Col.  Smith,  1890,  removing  r.  ledges  and 
erectiog  3  beacons  to  mark  position  of  dangerous 
r.;  est.,  $3,500,  90,  470;  91,  674. 

SUE  VET. 

Au.  act  Aug.  11,  1888,  made,  1890,  by  Lt.  Col. 
Smith,  90,  469. 
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NARRAGUAGUS  RIVER,  ME. 


APPBOPBIATIONS. 

1871, 

$12,000,71,87. 

1872, 

10,000,78,86. 

1886, 

10,000,  87,  441. 

1888, 

10,000,  88,  379. 

1890, 

7,500,90,430. 

1892, 

7,500,98,499. 

1894, 

5,000,95,544. 

1896, 

5,000,96,545. 

1899, 

5,000,  99,  102L 

Total 

72,000 

COMMEBCE. 

Important,  71,  87,  834;  78,  926;  74, 105. 
In  1900,  35,825  t.,  01,  122;  1904,  42,000  t.±;  1906, 
38,000  t.  ±,77,  22. 

CONTBACTS. 

1887.    Moore  &  Wright,  dr.,  16*  c.  y.,  87,  442. 


1889, 
1890. 


A.  R.  Wrightrdn,  204!C.  y.,  89i  509'. 
Moore  &  Wright,  dr:,  SJ*  c.  y.,  91,  576. 

2046?°— H.  Doc.  740,  63-2 3 


1895.  Columbia  Dredging  Co.,  dr.,  12.74  c.  y 
s.  m.,  $12,700,  95,  544. 

1897.  Moore  &  Wright,  dr.,  13*  c.  y.,  s.  m.. 
$5,200, 97, 774.  '  ' 

1900.  A.  R.  Wright,  dr.,  15*  c.  y.  (30,000  c.  y.), 
1900, 1078.  '     V     J   V    ,  1  J, 

ENGINEEBS. 
Chief  of  Engineers.    B,  70, 31,  83;  71, 87;  78, 

86;  73,  94;  74, 105;  80,  72;  81,  77;  87, 15;  88, 12; 
89,  20;  90, 16;  91,  21;  98,  25;  93,  23;  94,  22;  95, 
24;  96,  26;  97,  28;  98,  38;  99,  46;  00,  47;  01, 
121;  08,  63;  03,  38;  04,  20;  05,  22;  06, 19;  07,  22. 

In  charge: 

Lt.  Col.  G.  Thom,  1870-81,  70,  83.  E.,  71,  830; 
78,  925;  73, 1065;  74,  ii,  297;  (Col.),  81,  535. 

Maj.  J.  A.  Smith,  1887-92.  E_  87,  441;  (Lt. 
Col.),  88,  378;  89,  508;  90,  429;  91,  574. 

Lt.  Col.  P.  C.  Hains,  1892-94.  E_  93,  498;  93, 
674;  94,  494.  -...". 

Lt.  Col.  D.  P.  Heap,  1895.    E.,  95,  543. 

Lt.  Col.  A.  N.  Damrell,  1896.    E.,  96,  544, 
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Mai.  R.  L.  Hoxie,  1897-98.    R,  97,  773;  98,  816. 

Maj.  S.  W.  Roessler,  1899-1904.  R.,  99,  1021; 
00, 1077;  01,  989;  03,  829;  03,  713;  04,  779. 

Lt.  Col.  W.  M.  Black,  1905-6.  B,  05,  781;  06, 
851. 

Maj.  G.  A.  Zinn,  1907.    E.,  07,  878. 

Assistants: 

A.  C.  Both.    B.,  81,  536. 

1st  Lt.  C.  W.  Otwell,  06,  21;  06, 18. 

OPEBATIONS. 

1870-71.    550 1.  r.  excavated,  71, 831;  73, 86. 

1871-73.    2,200 1.  r.  excavated,  73,  86,  925,  926. 

1873-73.  2,160  t.  r.  excavated,  2,000  o.  y.  dr., 
73,  94, 1056. 

1873-74.  1,335  t.  r.  excavated,  5,000  o.  y.  dr., 
74, 105,  ii,  297. 

1886-87.    Dr.  commenced,  87,  441. 

1887-88.    58,450  c.  y.  dr.,  88,  378. 

1889-90.    44,988  o.  y.  dr.,  90,  430. 

1890-91.    61,740  c.  y.  dr.,  91,  575. 

1895-96.    About  88,000  o.  y.  dr.,  96,  544. 

1896-97.    About  34,000  c.  y.  dr.,  97,  773. 

1899-00.  30,000  c.  y.,  mostly  sawdust  and  mud, 
dr.,  00, 1077.    (Proj.  completed.) 

PHYSICAL  CHARACTERISTICS. 

General,  71, 830,  et  seq. 
Filling  of  Chan,  continuous,  1900, 1077. 
Bar  at  mouth  obstructed  navigation;  shoaling 
from  mixture  of  mud  and  sawdust,  01, 121-22. 


Depth  does  not  malntam,  05,  781. 

Navigable  section  7  m.  1.;  town  of  Millbndge2  m. 
above  fts  mouth,  and  lumber  town  of  Cherryfield 
at  liead  of  navigation,  07,  22. 

PROJECTS. 

By  Lt.  Col.  Thorn,  dr.  and  r.  excavation,  est., 
120,000,71,833.  ,,     ,, 

By  dol.  Thorn,  1880.  dr.  chan.  11'  x  200'  1.  w.  from 
d.  w.  off  Turners  Pt.  to  d.  w.  ofl  Ficketts  Pt.;  est., 
$50,000,  81,  535.  .  ^    .    ., 

The  proj.  for  imp.  adopted  m  1886  consists  m  dr. 
chan.  11'  at  1.  w.  to  the  ss.  landing  at  Long  Pt.,  and 
thence  9'  to  the  "Deep  Hole,"  or  anchorage;  ohm. 
w.  to  be  200'  throughout,  except  in  the  reach  by 
the  ss.  wharf,  where  it  is  to  be  increased  to  300',  89, 
20.  Amount  required  for  completion  in  1889, 
$30,000,  89,  608;  93,  499.  ^  _, 

By  Maj.  Eoessler,  1900,  redr.  chan.  near  ss.  wharf, 
usingavailablefunds,  00, 1077. 

1907,  ss.  company  had  abandoned  Long  Wharf 
and  erected  wharf  farther  down,  making  unnec- 
essary any  further  dr.  above  latter  point,  07,  22. 

SURVEYS. 

Sm.  and  ex.  by  Lt.  Col.  Thorn,  1870.  R.,  71, 
831 

Au.  act  Tune  14, 1880,  made,  1880,  by  Col.  Thom, 
81,  535. 

By  Maj.  Eoessler,  1899,  00, 1077. 

Maps.    91, 575. 


A-39(a)     COREA  HARBOR  (Indian  H.),  GOULDSBORO,  ME. 


COMMERCE. 

Tormage,  1911,  700 1.' 

ENGINEERS. 

Chief  of  Engineers.    B.,  13, 65. 
Boards.    BEKH.    E.,unfav.i 


In  cbarge.   Lt.  Col.  W.  E.  Craighill,  13,  34. 

SURVEY. 

Ex.  au.  act  June  25, 1910;  B.  by  Lt.  Col.  Craighill, 
dated  Aug.  14, 1911,  (unfav.)i,  13, 65. 


A-44  WINTER  HARBOR  (Hancock  Co.),  ME. 


ENGINEERS. 
Chief  of  Engineers.    R.,  13, 66. 
In  charge.    Lt.  Col.  W.  E.  CraighiU,  13,  34. 


SURVEY. 

Pre.  ex.  au.  act  Feb.  27,  1911.    R.  by  Lt.  Col. 
Craighfll,  Aug.  14, 1911  ^  (unfav.),  13, 66. 


A-48  (a) 


SULLIVAN  FALLS  HARBOR,  ME. 


APPROPRIATIONS. 

1871,  $10,000,71,88. 

1872,  25,000,73,87. 
1896,    5,000,96,547. 
1890,    6,000,99,1023. 
1902,    6,000,03,831. 
1912,    5,000,  13, 1356. 

Total,      55,000 

COMMERCE. 

Important,  71,  839  et  seq. 
In  1911,  74,150 1.,  13, 39. 

CONTBACTS. 

1871.  G.  W.  Townsend,  removal  of  Hatchers 
Rockandbr.p.,  71,  835. 

1873.  G.  W.  Townsend,  removal  of  br.  p.  and 
ledges,  73, 1057. 

1874.  E.  M.  Le  Prohon,  i.  excavation,  74,  u, 
299. 

1897.  W.  D.  Johnston,  ledge  removal,  $16.48 
c.  y.  in  situ  ($4^944),  97,  776. 

1899.  H.  H.  Sturgis,  ledge  excavation,  $25 
c.  y.,  p.  m.  ($8,750),  99, 1023. 

1903.  H.  H./turgis,  removing  ledge  r.,  $22.50 
0.  y.,  P3,  715. 


ENGINEERS. 

Chief  of  Engineers.  R.,  70, 31, 83;  71, 88;  72, 
87;  73,  95;  74,  105;  76,  112;  91,  33;  96,  27;  97i 
29;  98,  39;  99,  46;  00,  48;  01,  123;  03,  65;  03, 
40;  04,  22;  06,  23;  06,  21;  07,  23;  08,  28;  09,  32; 
10,  39;  11,  39;  13,  38. 

In  charge: 

Lt.  Col.  G.  Thom,  1870-76;  70,  83.  B.,  71,  834; 
73, 927;  73, 1056;  74,  u,  298;  76,  ii,  386. 

Lt.  Col.  J.  A.  Smith,  1890.    R.,  91, 619. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  547. 

Maj.  R.  L.  Hoxie,  1897-98.    R.,  97,  776;  98,  818. 

Maj.  S.  W.  Roessler,  1899-04.  R.,  99,  1023; 
00, 1080;  01,  992;  03, 830;  03,  714;  04,  780. 

Lt.  Col.  W.  M.  Black,  1905-06.  R.,  05,  782;  06, 
852 

Maj.  G.  A.  Zinn,  1907-10.  R.,  07,  880  (Lt.  Col.); 
08,  924;  09,  967;  10,  1086. 

Lt.  Col.  W.  E.  Craighin,  1911-.  R.,  11, 1146;  13, 
1356. 

OPERATIONS. 

1870-71.  130  c.  y.  r.  excavated  at  Hatchers 
Rock,  71,836. 

1871-73.  140  c.  y.  i.  excavated  at  Hatehers 
Rock,  73, 926. 

1873-73.    3  br.  piers  removed,  73,  96, 1057. 


1  H.  D.  42,5, 62d,  2d. 


•H.D.357,  62d.  2d. 


rSee  pp.  14-22  fori 
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1873-74.  147  c.  y.  r.  excavated  at  Hatchers 
Rook  and  85  o.  y.  at  other  ledges,  74,  ii,  298. 

1874-75.  106  c.  y.  r.  excavated  at  other  ledges, 
75,  ii,  386. 

1897-98.    415  o.  y.  r.  removed,  98, 818. 

1899-1900.  184  c.  y.  ledge  removed;  Hatchers 
Bock  removed  to  10'  m.  1.  w.,  and  part  of  outer 
ledge  "C"  removed  to  same  depth,  00, 1080. 

1902-03.  About  222  o.  y.,  p.  m.,  ledge  r.  re- 
moved, 03, 714. 

PHYSICAL  CSHABACTEBISTICS. 

Description  of,  71, 88, 834  et  seq;  91,  619. 


PLAN. 

By  Lt.  Col.  Smith,  1890,  removal  of  rock  ledges 
near  the  Sullivan  shore  or  Falls  Point,  to  produce 
Chan.  150'  x  10'  m.  1.  w.;  est.,  135,000,  91,  33. 

PROJECT. 

By  Lt.  Col.  Thom,  removal  of  Hatchers  Eock, 
ledges  and  hr.  pieis;  est.,  $44,000,  71,  835,  838. 

By  Col.  Smith,  1890,  to  give  10'  x  160'  m.  1.  w.; 
est.  $35,000,  96,  547. 

SXIKVETS. 

By  Lt.  Col.  Thom,  1870  and  1873,  74,  ii,  299 
B.,  71, 836. 


A-53  BAR  HABBOB,  ME.,  BBEAKWATEB  (from  Mt.  Desert 
to  Porcupine  Island). 


APPBOPBIATIONS. 


1888, 

$50,000.00, 

88, 

13. 

1890, 

50,000.00, 

90, 

431 

1892, 

50,000.00, 

9)4, 

601. 

1894, 

10,000.00, 

96, 

546. 

1896, 

10,000.00, 

9«, 

646. 

1894, 

6, 391. 12,  act  June  23  (claim  of  T.  E. 

1899, 

20,000.00, 

99, 

1022. 

1907, 

30,000.00, 

07, 

880. 

1910, 

26,000.00, 

10, 

1085. 

1911, 

30,000.00, 

11, 

1145. 

1912, 

76,000.00, 

1», 

,1355. 

Total,    366,391.12 

COMMERCE. 

Many  large  pleasure  yachts;  only  convenient 
method  of  transportation  is  by  water,  10,  39;  13, 
37. 

Details  of,  11,  38.  Traffic,  1911;  freight,  65,  960; 
"16,  436;  13, 1356. 


CONTRACTS. 

1889.  F.  S.  Andrews,  furnishing  and  placing 
St.  on  break'r,  $1.10  per  t.,  89,  611. 

1890.  T.  E.  Smith,  furnishing  and  placing  st. 
on  break'r,  $1.23^  per  t.,  91,  578.  Contract  an- 
nulled, 93j501. 

1893.  W.  S.  White,  riprap  break'r  constr., 
$1.02  per  t.,  93,  601.  G.  M.  Neelon,  riprap  break'r 
constr.,  tl.23i  per  t.,  98,  601. 

1893.  Wm.  S.  White,  St.,  97i|!  t.  ($48,600),  94, 
497. 

1895.  Hamilton  &  Cleaves,  St.,  74*  t.  ($7,400), 
95  646. 

1896.  Hamilton  &  Cleaves,  St.,  84^  t.  ($8,450), 
97  775. 

1900.    W.  S.  White,  St.,  78*  t.,  00, 1080. 
1907.    E.  S.  Belden  &  Sons,  St.,  $1.13 1.,  08, 923. 
1910.    P.  H.  Doyen,  st.,  87*  t.,  11, 1146. 
1913.    The  Breakwater  Co.,  156,000  t.  St.,  at 
77i(f  t.  in  place,  13, 1356. 

ENGINEERS. 

Chief  of  Engineers.  B.,87, 22;  88, 13;  89,21; 
90, 16;  91,  21;  93,  25;  93,  23;  94,  23;  95,  26;  96, 
26;  97,28;  98,38;  99,46;  00,47;  01,122;  03,64;  03, 
39;  04,  21;  05,  23;  06,  20;  07,  23;  08,  27;  09,  31; 
10,  38;  11, 38;  13, 37. 

In  cbarge: 

Maj.  J.  A.  Smith,  1887-92.  B.,  87, 481;  (Lt.  Col.), 
89,  609;  90,  430;  91,  576. 


Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  500;  93, 
676;  94,  496. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  95,  544. 

Lt.  Col.  A.  N.  Damrell,  1896.    B,  96,  645. 

Mai.  E.  L.  Hoxifi,  1897-98.    B.,  97,  775;  98,  Stt. 

Maj.  S.  W.  Roessler,  1899-1904.  B.,  99,  1022; 
00, 1079;  01,  991;  03, 830;  03,  714;  04,  780. 

Lt.  Col.  W.  M.  Black,  1906-06.  B,  05,  782;  06, 
852 

Mai.  Geo.  A.  Zimi,  1907-10.  B,  07,  879;  (Lt. 
Col.)  08,  922;  09,  966;  10, 1086. 

Lt.  CoL  W.  E.  Craighill,  1911-.  E.,  11,  1146; 
13, 1355. 

OPEBATIONS. 

1889-90.  11,393  t.  St.  delivered  in  break'r,  90, 
431. 

1890-91.  6,127  t.  St.  delivered  in  break'r,  91, 
577. 

1891-93.    Constr.  of  break'r  continued,  93, 501. 

1893-93.    About  22,000 1.  St.  deposited,  93, 677. 

1893-94.    About  64,000 1.  St.  deposited,  94,  496. 

1894-95.    About  22,000 1.  St.  deposited,  95, 546. 

1895-96.    About  16,000 1.  St.  deposited,  96, 646. 

1896-97.    About  11,000 1.  st.  deposited,  97, 776. 

1899-00.    13,898 1.  St.  deposited,  00, 1079. 

1900-01.    9,393 1.  St.  placed  on  break'r,  01,  991. 

1907-08.    24,280 1.  St.  placed  on  break'r,  08, 922. 

1910-11.  21,668  t.  St.  placed  in  break'r,  11, 
1146. 

1911-13.  3,591  t.  St.  placed  in  break'r,  com- 
pleting contract,  13, 1356. 

PHTSICAL  CHABACTEBISTICS. 

Description,  87,  481;  11,  38. 

PBOJECTS. 

By  Lt.  Col.  Smith,  constr.  of  riprap  break'r,  with 
concrete  superstr.,  from  Eound  Porcupine  Island 
to  Porcupine  Dry  Island,  thence  to  withiin  400'  of 
the  shore  line,  a  total  distance  of  3,425';  est.,  $600,- 
000,  87,  484.  Revised,  1889,  to  $800,000,  89,  610. 
Increased,  1891,  to  $806,000,  91,  677. 

Proj.  amended,  1893,  to  provide  for  constr.  of  the 
break'r  tor  only  eOC  from  Mt.  Desert  Island,  with 
slopes  of  1  on  1,"  20'  w.  on  top,  reducing  the  est.  to 
about  $420,200,  93,  677. 

At  1912  about  62  %  of  proj.  done;  13,  37. 

SURVEYS. 

Ex.  and  sur.  au.  act  Aug.  5, 1886,  made,  1887,  by 
Maj.  Smith,  87,  483. 

87,  483;  91,  676. 


A-53 


NORTH  EAST  HABBOB,  ME. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13, 65. 

In  charge.    Lt.  Col.  W.  E.  CraighiU,  13,  34. 


SURVEY. 

Pre.  ex.  au.  act  June  26,  1910.    B.,  by  Lt.  Col. 
Craighill,  Aug.  31, 1911,'  (unf.),  13, 66. 


1  H.  D.  358,  62d,  2d. 


36       IITDBX  TO  EEPOKTS,  CHIEF  OP  ENGINEERS,  U.  S.  AEMY,  1866-1&12. 


A-57 


BASS  HARBOR  BAR,  ME. 


ENGINEERS. 
Chief  of  Engineers.    B.,  13, 66. 
In  charge.    Lt.  Col.  W.  E.  Craighill,  18, 34. 


SUBVET. 

Ex.  and  sur.  au.  act  June  25,  1910  (B.  to  come) 
18, 66. 


A-57  (a)    BASS  HARBOR  BAR  AND  DEER  ISLAND 
THOROUGHFARE,    ME. 


ENGINEERS. 

Chief  of  Engineers.    B.,  1 8, 66. 
In  charge.    Lt.  Col.  W.  E.  CraigMll,  1912.    13, 
34. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910  (B.  to  come) 
18, 66. 


A-63 


UNION  RIVER,  ME. 


APPBOPBIATIONS. 


1870, 

$15,000, 

70, 

82. 

1871, 

15,000, 

71. 

89. 

1896, 

15,000, 

««, 

648. 

1899, 

15,000, 

UH, 

1025. 

1900, 

116,000, 

00, 

1I)«H. 

1909, 

15,950,09, 

968. 

Total, 

190,960 

COMMERCE. 

Benefit  of  the  imp.,  67,  603. 
Business  by  water  decreasing;  rail  increasing,  07, 
25.    1911, 11,189  t.,  18,  41. 

CONTBACTS. 

1870.  Morris  &  Cumings,  dr.,  70,  506;  71,  839. 
Contract  extended,  71, 839. 

1897.  Eastern  Dredging  Co.,  dr.,  384  c.  y.,  s.  m. 
($17,100),  98, 820. 

1899.  A.  E.  Wright,  dr.,  18,  26,  and  76(|!  c.  y., 
s.  m.;  removal  of  ledge,  S6.40  c.  y.,  p.  m.  ($119,890), 
1900, 1083. 

1909.  P.  H.  Doyen,  dr.,  17.5i{  and  24.5<1:  c.  y., 
09,  968. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  67,  60;  69, 63;  70, 82; 

71, 88;  78,  87;  73, 95;  89, 31;  90,  26;  96,  27;  97,  29, 
42;  98, 40,  62;  99,  47;  00,  49;  01, 124;  08,  66;  03, 
41;  04,  23;  05,  24;  06,  22;  07,  24;  08,  29;  09, 33;  10, 
40;  11,40;  18,39. 

In  charge. 

Lt.  Col.  G.  Thorn,  1867-73.  B.,  67,  501;  70,  506; 
71,839;  78,  927;  73,  1057. 

Lt.  Col.  J.  A.  Smith,  1890.    B.,  90,  458. 

Lt.  Col.  A.  N.  DamreU,  1896.    R.,  96,  648. 

Maj.  E.  L.  Hoxie,  1897-98.  B.,  97,  777,  800;  98, 
819,  839. 

Mai.  S.  W.  Boessler,  1899-04.  B.,  99, 1024; 
00,  1081;  01,  993;  08,  831;  03,  716;  04,  781. 

Lt.  Col.  W.  M.  Black,  1905-06.  E.,  05,  783;  06, 
863. 

Maj.  G.  A.  Znn,  1907-10.  B.,  07,  881,  (Lt.  Col.); 
OS,  924;  09,  968;  10, 1086. 

Lt.  Col.  W.  E.  CraighiU,  1911-.  B.,  11, 1147;  18, 
13.57. 

Assistant.    F.  S.  Burrowes.    E.,  99, 1028, 1030-. 

LEGISLATION. 

Act  of  the  legislature  of  Me.  ior  protection  of 
rivers  from  further  injury  by  deposit  of  edgings  and 
sawdust,  67,  602. 

Maj.  Hoxie  reoom.,  1897,  further  legislation  to 
prevent  the  deposit  of  refuse  in  the  rivers  in  his  dis- 
trict, 98,  840. 

OPERATIONS. 

1870-71.  40,000  0.  y.  dr.,  ohan.  100'  w.,  24 
bowlders  and  150 1.  of  ledge  removed,  71, 839. 

1871-72.  30,000  c.  y.  dr.,  chan.  160'  w.,  820  t. 
of  lodge  and  bowlders  removed,  78, 928;  73, 1068. 

1878-73.  Wrought-iron  spindle  erected,  73, 
96, 1068. 


1897-99.  About  36,000  c.  y.  dr.,  98,  819;  99, 
1024. 

1899-1900.    10,938  c.  v.  dr.,  00, 1082. 

1900-01.  About  115,170  c.  y.  mud,  sawdust, 
slabs,  and  rock  dr.,  01,  993. 

1901-O8.  26,755  c.  y.,  s.  m.,  mud  dr.,  108,574 
c.  y.,  s.  m.,  mill  waste  removed,  6,975  c.  y.,  s.  m., 
hardpan,  63 o.  y.,  p.  m.,  bowlders,  5,420 c.  y.,  p.  m., 
overlying  bowlders  and  ledge  rock  removed,  08, 
831-32. 

1903-03.  210,175  c.  y.  dr.  near  Ellsworth, 
76,360  c.  y.  at  mouth  of  E.,and  7,563c.  y.  ledge  rock 
and  bowlders  from  iiarrows,  03,  715. 

1909-10.  18,575  0.  y.  removed  from  mouth  of 
E.  and  17,650  c.  y.  at  Ellsworth,  10, 1086. 

1910-11.  4,910  0.  y.  dr.  at  Ellsworth  and  9 
bowlders  removed  from  chan.,  11, 1147. 

1911-18.  350  c.  y.  bowlders  and  50  o.  y.  ledge 
rook  removed,  18,  1357. 

PHYSICAL  CHABACTEBISTICS. 

Presence  of  bowlders,  67, 601. 

De.  ol,  90,  458. 

Large  quantities  of  sawdust,  slabs  and  mill  refuse 
are  carried  downstream  an.  by  freshets  and  de- 
posited in  the  chan.,  01,  994. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Smith,  1890,  excavation  ol  chan.  6'  x 
100'-150',  m.  1.  w..  Lords  Wharf  to  Ellsworth;  also 
contraction  of  the  R.  at  its  mouth  by  rubble-st.  j. 
and  training  wall  with  a  combined  1.  of  6,700',  run- 
ning from  the  we.  shore  across  Hortons  Eocks,  thence 
parallel  to  and  about  800'  from  ea.  shore;  est.,  $226,- 
000,  90,  462,  463. 

PBOJECT.    (See  Plans.) 

By  Lt.  Col.  Thom,  drg.  and  rock  excavation,  to 
give  4|'  m.  1.  w.;  est.,  $40,000,  67,  502;  69,  63. 

By  Maj.  Roessler,  drg.  and  rock  excavation,  to 
obtain  a  6'  chan.,  m.  1.  w.,  10O'-200'  wi.  from  E. 
mouth  to  wharves  at  Ellsworth;  est.,  by  continuous 
contract,  $129,800,  99, 1027.    (See  App.) 

Lt.  Col.  Zinn  est.  that  to  restore  the  chan.  to 
proj.  d.  and  w.  would  require  removal  of  60,000  c.  y. 
material;  cost,  $16,950,  08,  925.  Au.  by  act  Mar.  3, 
1909,  09,  34. 

SUEVEYS. 

By  Lt.  Col.  Thom,  1867,  an  ex.  from  mouth  to 
Ellsworth,  head  of  navigation,  67, 501. 

Au.  act  Aug.  11,  1888,  made,  1890,  by  Lt.  Col. 
Smith,  90,  461. 

Sur.  and  ex.  au.  act  June  3, 1896;  ex.  made,  1897, 
by  Lt.  Col.  Danu'ell  (no  imp.  to  be  recom.  unless 
laws  were  made  to  prevent  deposit  of  mill  waste; 
app.  made  by  Congress),  97, 800. 

Maj.  Hoxie  reported,  1898,  that  he  agreed  with 
Lt.  Col.  Damrell  that  a  sur.  was  unnecessary,  98, 

Sur.  by  Maj.  Roessler,  1899  (see  Projects),  99, 
1028.  J       />       . 

To  determine  condition  of  dr.  chan.,  08,  924. 
Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 


rsee  pp.  14-22  fori 
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KIVBE  AND  HAEBOK  WOKKS. 


37 


A- 


BLUE  HILL  HARBOR,  ME. 


ENGINEEBS. 

Chief  of  Engineers.    R.,  91, 32;  12,  66. 
In  charge.    Lt.  Col.  J.  A.  Smith.,  1891.    R.,  91, 
611. 
Lt.  Col.  W.  E.  CraighiU,  13,  34. 

PHYSICAL  CHARACTERISTICS. 

Details  ol,  91, 611. 


SURVEYS. 

Ex.  au.  act  Sept.  19, 1890,  made,  1890,  by  Lt.  Col. 
Smith  (R.  unfav.),  91,  611. 

Pre.  ex.  of  Blue  Hill  Inner  Harbor  au.  act  Peb.  27, 
1911;  R.  by  Col.  Craighfll  unfav.,'  18,  66. 


A-78 


CENTER  HARBOR,  BROOKLIN,  ME. 


ENGINEERS. 

Chiel  ol  Engineers.    R.,06,  41. 

In  charge.    Lt.  Col.  W.  M.  Black,  06, 18. 


Ex.  au.  act  Mar.  3,  1905;  R.  by  Lt.  Col.  Black 

1905(unfav.)2O6,  41. 


A-85 


DEER  ISLAND  THOROUGHFARE,  ME. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13,  66. 

In  charge.    Lt.  Col.  W.  E.  Craigbill,  12,  34. 


SURVEY. 

Pre.  ex.  au.  act  June  25, 1910,  18,  66. 


A-92         ISLE  AU  HAUTE  THOROUGHFARE,  ME. 


COMMERCE. 

Small,  local  in  cbaracter,  04, 803. 
ENGINEERS. 

Chief  of  Engineers.    R.,  04,  34,  802;  10,  59. 

Boards.    BEKH.    R.,  04,  804. 

In  charge.    Maj.  S.  W.  Roessler,  1904-.    R.,  04, 
802. 
PHYSICAL  CHARACTERISTICS. 

Description  of,  04,  802. 


SURVEYS. 

Ex.  between  Isle  au  Haute  and  KimbaUs  Island, 
au.  act  June  13, 1902  for  chan.  12'  x  30',  m.  1.  w.; 
made,  1902,  by  Maj.  Roessler  (unfav.),^  04,  802. 

Ex.  between  Isle  au  Haute  and  Kimballs  Island, 
au.  act  Mar.  3,  1909,  for  d.  and  w.  chan.  and  estab. 
H.  of  refuge;  made,  1909,  by  Lt.  Col.  Zinn  Cunfav.),* 
10,59. 
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BAGADUCE  (Bayaduce)  RIVER,  ME. 


APPROPRIATIONS. 


1888, 

$3,000,89,511. 

1890, 

4,000,  90,  432. 

1892, 

6,000,92,603. 

1894, 

6,000,95,647. 

1X96, 

6,000,96,649. 

1899, 

3,000,  99, 1031. 

1902, 

3,000,  02,833. 

Total, 

,  28,000 

COMMERCE. 

Small,  benefit  of  projected  chan.  doubtful,  10,  43. 
Traffic,  1911,  77,000 1.,  12, 1368. 

CONTRACTS. 

1893.  E.  P.  Lovering,  dr.,  254!  c.  y.  (S12,500); 
removal  of  bowlders  weighing  not  less  than  250  lbs., 
t3  per  t.,  93,  682. 

1895.  Columbian  Dredging  Co.,  removal  of 
bowldeis,  S4  per  t.  ($8^000),  9S,  547. 

1897.  Robert  H.  Rogers,  removal  of  bowlders, 
19.87  per  t.  ($987),  98,  821. 

1900.  Townsend  &  Olsen,  removing  r.  and 
bowlders,  $1.69  per  t.  of  2,000  lbs.,  00, 1086. 

1906.  Eastern  Dredging  Co.,  dr.,  $2,  and  30* 
c.  y.,  06, 785. 

ENGINEERS. 

Chief  of  Engineers.  R.,  88, 13, 22;  89,  21;  90, 
17;  91,  22;  98,  26;  93,  24,  37;  94,  24;  96,  25;  96, 
28;  97,  30;  98,  40,  63;  99,  48;  00,  51;  01,  125; 
08,  67;  03,  42;  04,  24;  06, 25;  06, 23;  07, 25;  08, 
30;  09, 34;  10,  42;  11,  42;  18,  41. 


8;  89, 


R.,  95,  546. 
!6.    R.,  96,  648. 
R.,  97,  778;  98,  821, 


In  charge: 

Lt.  Col.  J.  A.  Smith,  1888-92.    R.,  88, ; 
511;  90,  432;  91,  578. 

Lt.  Col.  P.  C.  Harns,  1892-94.    R.,  92,  602;  93, 
681,  724;  94,  498. 

Lt.  Col.  D.  P.  Heap,  189i 

Lt.  Col.  A.  N.  DamreU,  ] 

Maj.  R.  L.  Hoxie,  1897-9 
842. 

Maj.  S.  W.  Roessler,  1899-1904.    R.,  99,  1031; 
00, 1084;  01,  996;  03,  833;  03,  716;  04,  782. 

Lt.  Col.  W.  M.  Black,  1905-6.    R.,  05,  784;  06, 
853. 

Maj.  Geo.  A.  Zinn,  1907-10.    R.,  07,  882;  (Lt. 
Col.)  08, 926;  09,  969;  10, 1087. 

Lt.  Col.  W.  E.  Cralghill,  1911-.    B.,  11,  1147; 
12, 1368. 

Assistant.    F.  S.  Bunowes.    R.,  88,  402. 

OPERATIONS. 

1893-94.    About  30,000  c.  y.  dr.,  and  506i  t.  of 
bowlders  removed,  94,  498. 
1894-96.    1,150 1.  of  bowlders  removed,  95,  547. 
About  450  t.  of  bowlders  removed. 


1897-98. 
98,  821. 
1899-00. 
1900-01. 
1905-06. 


83  t.  r.  removed,  00, 1084. 

1,394  t.  r.  removed,  01,  996 

1,034  c.  y.,  p.  m.,  rocks  and  bowlders 


removed;  2,166  o.  y.,  p.  m.,  dredged,  06,  S 
PHYSICAL  CHARACTERISTICS. 

Character  and  dimensions  of  the  natural  chan. 
from  the  mouth  to  Penobscot,  88,  399. 

Chan.  40'  w.  and  2'  deep,  03,  42;  4'-6'  deep 
1906;  chan.  about  4,000'  1.;  06,  23. 

De.  of,  93,  724;  05, 26;  10,  42;  11,  42. 


» H.  D.  420, 62d,  2d.        a  H.  D.  241, 69tb,  1st.        «  H.  D.  224,  58tti,  2d.        <  H.  D.  486, 61st,  2d. 
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PEOJECTS. 

By  Lt.  Col.  Smith,  1888,  to  straighten  and  deepen 
the  Chan,  by  dr.  and  root  removal,  giving  a  w.  of 
15iy  irora  Bridges  Pt.  to  Winslows  Isld.,  and  thence 
a  w.  of  KW  to  the  village  of  South  Penobscot,  with 
dep.  of  6'  1.  w.  throughout;  est.  $4S,000,  88, 399,  402; 
93, 602. 

Roct  removal  small  quantity;  est.  $1,875, 01, 126; 
05,26. 

Removal  of  bowlders  at  Winslow  Islds.  and  dr., 
03,  68,  833. 

•■  About  25%  of  original  proj.  done  up  to  1905;  06, 
784.    One-third  ol  proj.  done  by  1906;  06, 864. 

Further  imp.  should  depend  on  re-ex.,  10,  42. 


sua  VETS. 

Au.  act  Aug.  6,  1886,  made,  1888,  by  Lt.  Col. 
Smith,  88,  401.  ,  ,    ,„ 

Ex.  of  the  south  fork  of  the  R.,  au.  act  July  13, 
1892,  made,  1892,  by  Lt.  Col.  Hains  (R.  uniav.), 
93  724. 

s'ur.  lip  to  Penobscot  village,  au.  act  June  3, 1896, 
made,  1897,  by  Maj.  Hoxie  (K.  unfav.),  98, 842. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 41. 
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APPROPRIATIONS. 


PENOBSCOT  RIVER,  ME. 


1829, 
1870, 
1871, 
1872, 
1873, 
1874, 
1876, 
1876, 
1878, 
1879, 
1884, 
1886, 
1888, 
1890, 
1892, 
1899, 
1907, 


$300  (sur.),  act  Mar.  2. 
15,000,  70, 82. 
50,000,  71,  89. 
40,000,  73,  88. 
20,000,  73,  96. 
20,000,  74, 106. 
25,000,75,114. 
10,000,76,40. 
12,000,78,37. 
6,000,79,45. 
20,000,  86,  465. 
15,000,87,442. 
60,000,  88,  380;  89,  514. 
25,000,  90,  434. 
40,000,93,606. 
28,000,99,1033. 
130,000,07,883. 


Total,   506,300,  13,1359. 

COMMERCE. 

Obstructions  to,  68,  72,  859,  861;  69,  63;  74,  ii 
333,  336,  et.  seq.;  75,  ii,  389;  78, 193. 

Benefit  to,  68,  870;  74,  ii,  332,  336. 

Commercial  advantages  of  Bangor,  70,  603. 

Comnjercial  importance  of  Penobscot  E.,  between 
Oldtown  and  Medwaj,  74,  ii,  333,  334. 

Commercial  necessity  for  increased  harbor  facili- 
ties, 84,  477. 

Statistics  of  ports  of  Bangor,  Winterport,  and 
Bucksport,  87,  444,  445. 

Railway  connections  with  navigable  portions  of 
theriver,  88, 380. 

Shipping  of  Bangor,  88, 426. 

De.  of,  Bucksport  H.,  Me.,  00, 1108. 

Diagram  of  freight  and  appms.,  etc.,  11, 1149. 

Tonnage,  1911,  655,204 1.;  value,  J11,000,000;  imp. 
has  made  no  noteble  reduction  in  rat^,  13, 43. 

CONTRACTS. 

1871.    A.  Bosohke,  dr.  33,000  o.  y.,  71, 841. 

1873.  G.  W.  Townsend,  rook  excavation,  73, 
1060. 

1873.  Geo.  A.  Bailey,  rock  excavation;  Curtis, 
Fobes  &  Co.,  dr.  25,150  b.  y.,  76$  c.  y.,  73, 1061;  74, 
ii,  300. 

1874.  Curtis,  Fobes  &  Co.,  dr.  20,690  o.  y.,  60 
and73i|!0.  y.,  7S,H,388. 

1875.  A.  B.  Wridit,  dr.  39,224  c.  y.,  50*  c.  y., 
76,  ii,  388;  Curtis,  Fobes  &_Co.,  dr.  61,910  c.  y.,  12^^ 
0.  y.,  76, 156. 

1877.  Gardner  Floyd,  rock  excavation,  77, 158; 
A.  R.  Wright,  dr.  11,024c.  y., me.  y.,  77, 34, 158. 

1878.  Atlantic  Dredging  Co.,  dr.  2,633  c.  y.,  $1 
c.  y.;  I.  Hamilton,  rock  excavation,  79, 248. 

1886.  Moore  &  Wriiht,  dr.,  36*  c.  y.,  86,  531. 

1887.  Moore  &  Wright,  dr.,  23$  and  rock  re- 
moval, $10  c.  y.,  87, 443. 

1889.  T.  Symonds,  dr.,  sot  c.  y.,  89,  514. 

1890.  J.  B.  Johnston,  dr.,  I?*  c.  y.,  90,  434. 

1891.  A.  K.  Stone,  dr.,  26ii{  o.  y.,  93, 506. 

1893.  M.  V.  B.  Mower,  dr.,  324!  c.  y.,  s.  m. 
($14,720),  93,  686. 

1894.  Lynn  Dredging  Co.,  dr..  Set  and  ISJif 
C  y.  ($17,025),  94, 502. 

1900.  Harries  &  Letteney,  dr.,  Kenduskeag 
R.,  $28.70  per  o.  y.;  bowlder  removal,  $12,  and 


ledge  removal,  $15  per  c.  y,;  ledge  removal,  Bangor 
H.,  $7.65  per  c.  y.  ($25,248.75),  00,  '088. 

1908.  Eastern  Dredging  Co.,  dr.  9,000  c.  y., 
p.  m.,  of  ledge  r.,  and  15,000  c.  y.,  p.  m.,  other 
material,  $124,900,  09,  970. 

DOCUMENT.    (Not  published  in  reports.) 

H.  Doc.  91,  39th  Cong.,  2d  sess.,  on  sui.  and  imp. 
of  the  Penobscot  B.,  67, 17. 

ENGINEERS. 

Cblef  of  Engineers.  B.,  66,  ii,  41,  iii,  28;  67, 17, 
50;  68,  72;  69,  63;  70,  81;  71,  89;  73,  87;  73,  96, 
106;  74,  106,  116;  76,  113;  76,  39;  77,  33;  78,  37; 
79,  44;  84,  73;  86,  55;  86,  55;  87,  16;  88,  13,  22; 
89,  22;  90,  17;  91,  23,  33;  93,  27,  39;  93,  25;  94, 
24;  95,  26;  96,  28;  97,  30,  43,  44;  98,  41;  99,  49; 
62;  00,  62,  63;  01,  126;  03,  68;  03,  43;  04,  25, 
05,  26;  06,  24,  41;  07,  26;  08,  31;  09,  35;  10,  43; 
11, 42;  13,  42. 

Boards.  Convened  Jan.,  1889,  New  York  City, 
to  ex.  and  report  upon  Lt.  Col.  Smith's  proj.  for 
the  imp.  of  the  Penobscot  R.  between  Bucl^ort 
and  Winterport,  Me.;  letter,  89,  617.  E.,  89,  520. 
(Cols.  Abbot  and  Comstock,  and  Lt.  Cols.  Houston 
and  Gillespie.)    B.,  89,  517,.520. 

In  cliarge: 

Maj.  B.  S.  Alexander,  1866;  66,  ii,  41. 

Lt.  Col.  G.  Thorn,  1867-79.  E.,  68,  858;  70,  502 
606;  71,  840;  73,  928;  73,  1058;  74,  ii,  299,  331; 
76,  ii,  387;  76, 154;  77, 156;  78, 190;  79,  247. 

CoL  C.  E.  Blunt,  1884-86.  R.,  84,  475,  476;  85, 
464. 

Maj.  J.  A.  Smith,  1886-92.  E,  86,  530;  87,  442; 
(Lt.  Col.)  88,  379,  425,  427;  89,  612,  513,  516,  518, 
519;  90,  434;  91,  579;  93,  534. 

Lt.  Col.  P.  C.  Hams,  1892-94.  B.,  93,  604;  93, 
682;  94,  499. 

Lt.  Col.  D.  P.  Heap,  1895.    E.,  95,  548. 

Lt.  Col.  A.  N.  Damrell,  1896.    E.,  96,  560. 

Maj.  B.  L.  Hoxie,  1897-98.  E.,  97,  779,  801,  811; 
98,  822. 

Maj.  S.  W.  Eoessler,  1899-1904.  E.,  99,  1032; 
00,  1086,  1101,  1107,  1108;  01,  997;  08,  834;  03, 
717;  04,  783. 

Lt.  Col.  W.  M.  Black,  1905-06.  E.,  05,  786;  06, 
855. 

Maj.  G.  A.  Zinn,  1907-10.  B.,  07, 883;  (Lt.  Col.) 
08,  927;  09,  970;  10, 1088. 

Lt.  Col.  W.  E.  Craighill,  1911-.  B,  11,  1148; 
18,1358.  ~~,       ,         , 

Assistants: 

J.  A.  Sullivan.    E.,  68,  858. 
Capt.  W.  S.  Stanton.    E.,  74,  ii,  332. 
A.  C.  Both,  76,  155.    B.,  88,  428;  89,  515;  93, 
539. 
F.  S.  Burrowes.    B.,  00, 1103. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Lt.  Col.  Thom,  dr.  and  rock  excavation  to 

give  Chan.  18'  in  d.,  $666,000,  68,  860;  69,  63;  70, 

82,502. 
By  Capt.  Stanton,  blasting  bowlders,  $20,000,  74, 

ii,  335.    For  general  imp.,  $240,000,  74,  ii,  332,  342. 


'  Whitehead  to  Bangor:  Sur.— E.  Mar.  1,  1830;  est.  $410.    (H.  D.  482,  55th,  2d.) 


[See  pp.  14-22  fori 
Lexplanations.  etcj 
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OFEBATIONS. 

1870-71.  About  20,000  c.  y.  dr.  at  Bangor;  400 
t.  rock  excavated  at  Steamboat  Wharf  Ledge,  and 
80 1.  at  Independence  Eock,  71,  89,  842. 

1871-72.  600  t.  rock  excavated  at  Steamboat 
Whari  Ledge;  800 1.  at  Independence  Eock;  115 1. 
at  Green's  Pier  Ledge,  and  80 1.  at  Gulliver's  Eock, 
73,  88,  929. 

1873-74.  150  c.  J.  rock  excavated  at  Steamboat 
Wharf  Ledge,  74,  ii,  300. 

1874-76.  25,150  c.  y.  dr.  at  Bangor;  106  o.  y. 
rock  excavated  at  Independence  Eock,  and  194 
c.  y.  at  ledge  off  Dole's  Wharf,  75,  ii,  388. 

187S-76.  8,222  c.  y.  dr.  at  Bangor  and  61,910 
c.  y.  at  Bucksport;  342  c.  y.  rock  excavated  at 
Green's  Pier  Ledge,  76,  39, 155, 156. 

1876-77.    33,468  c.  y.  dr.  at  Bangor  and  120 

c.  y.  rock  excavated  at  Green's  Pier  Ledge,  77, 157. 

1877-78.    18,224  c.  y.  dr.  at  Bangor  and  11,024 

c.  y.  at  Bucksport;  -70  c.  y.  rock  excavated  at  other 

ledges,  78, 191, 192, 193. 

1878-79.  2,633  0.  y.  dr.  at  Bangor  and  16,400 
0.  y.  at  Buok^ort;  145.4  c.  y.  rock  excavated  at 
other  ledges,  79, 249. 

1885-86.  40,000  c.  y.  dr.  from  chan.  in  Bangor 
H.,  86, 631. 

1887-88.  14,102c.  y.  dr.  and  9ic.  y.  st.  removed 
from  Chan,  at  Bangor  H.,  88,  380. 

1888-89.  37,822  c.  y.  dr.  and  22J  c.  y.  bowlders 
removed  from  Bangor  H.  chan.,  89,  512. 

1889-90.    Bangor    H.    chan.    completed    as 
projected:  137,343  c.   y.   dr.  from   Penobscot  E. 
between  Bangor  and  Bucksport  narrows,  90,  433. 
1890-91.    65,460  c.  y.  dr.  above  Crosbys  Nar- 
rows and  at  Frankfort  Flats,  91,  580. 

1891-93.    12,000  c.  y.  dr.  from  river  near  Stems 
Mills,  93, 506. 
1893-93.    About  52,000  c.  y.  dr.,  93,  685. 
1893-94U    About  40,000  c.  y.  dr.,  94,  502. 
1894-95.    About  87,000  c.  y.  dr.,  95,  550. 
1895-96.    A  rock  obstr.  navigation  in  Bangor 
H.  removed  at  a  cost  of  $150,  96,  652. 

1899-00.  1,986  c.  y.  dr.  from  Kenduskeag 
R.;  a  part  of  ledge  in  Bangor  H.  drilled  and  blasted, 
00, 1087. 

1900-01.  27,428  c.  y.  mud  dr.,  and  15  c.  y.  ledge 
rock  removed,  01,  998. 

1901^3.  Ledge  rock  in  front  of  ^steamboat 
wharf  removed,  02,  834. 

1908-09.  About  6,000  c.  y.  material,  s.  m., 
removed,  09, 970. 

1909-10.  About  4,000  c.  y.  material  removed, 
10, 1088. 

1910-11.  Dr.  for  w.  of  chan.  at  Bangor  con- 
tinued; about  50%  completed,  11, 1148. 

1911-12.  W.  Chan,  at  Bangor  about  82%  com- 
pleted, 13, 1358. 

PHYSICAL  CHARACTEBIS'nCS. 

General,  74,  ii,  333. 

Presence  of  sunken  rocks,  68,  72,  864,  et  seq. 

Bars  and  formation,  68,  866. 

Soundings,  and  character  of  E.  bed,  68, 865;  74, 
ii,  333. 

Tides,  73, 1059;  78, 191. 

Current  observations  and  borings,  88,  429,  430; 
89,  51.5,  516. 

Shoal  formation  at  High  Head,  97,  779. 

De.  of,  Kenduskeag  E.,  97,  812,  813;  00, 1109. 

De.  of,  Penobscot  E.,  Me.,  at  and  near  Bucksport 
Narrows,  00, 1103. 

De.  of,  Bucksport  H.,  Me.,  00.  1105, 1106. 

Ice  gorge,  1902,  caused  water  in  Bangor  H.  to 
reach  highest  known  level  since  1856,  flooding 
R.  R.  station  and  tracks  of  Maine  Central  E.  E., 
wharves,  business  streets,  and  basements  adjacent 
to  basin  of  the  Kenduskeag  stream;  height  of  flood, 
about  25*  above  m.  1.  w.,  or  12'  above  m.  h.  w., 
03,69. 

Large  bowlders  impair  navigation  of  the  Ken- 
duskeag stream,  03,  717. 

E.  drains  large  number  of  lakes  and  small  streams; 
flows  100  m.  s.  through  middle  of  Me.  to  Penob- 
.scot  B.,  13,  42. 


PLAN'S.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Thorn,  dr.  and  rock  excavation  to 
give  a  chan.  150'  w.  and  18'  d.,  68, 860. 

By  Capt.  Stanton,  cutting  a  chan.  through  the 
obstr.  in  the  E.,  74,  ii,  341.  For  blasting  of  bowl- 
ders from  the  chan.,  74,  ii,  33S. 

PRIVATE  AND  CORPORATE  WORK. 

Partial  removal  of  rock  by  SS.  company,  68, 865. 

PROJECTS.    (See  Estimates  and  Plans.) 

By.  Lt.  Col.  Thorn,  dr.  and  rock  excavation  to 
give  chan.i  12'  x  150';  est.,  $125,000,  subsequently 
mcreased  to  $155,000,  68,  860;  70,  82,  602;  71,  841. 
For  dr.  through  gravel  bar  to  give  12'i  x  200';  est., 
$70,000,  74,  ii,  301;  modified  to  give  a  d.i  of  ll'i  76, 
155.  For  dr.  through  Middle  Ground  Shoal,  near 
Bucksport,  to  give  d.i  of  12';  est.,  $10,000,  75,  li,  389. 
Dr.  and  rock  excavation  in  front  of  "High-head" 
wharves;  est.,  $12,000,  78, 194. 

Proj.  of  1884  proposed,  by  dr.  to  w.  the  chan. 
opposite  Bangor  to  300',  with  a  l.-w.  d.  of  11';  also 
to  w.,  straighten,  and  d.  the  chan.  near  Crosbys 
Narrows;  est.,  $75,000,  84,  477;  86,  531. 

By  Lt.  Col.  Smith,  1888,  imp.  between  Bangor 
and  Bucksport  Narrows,  contracting  the  cross- 
section  of  the  E.  at  various  points  with  st.  jetties, 
to  secure  a  chan.  22'  x  800'  m.  1.  w.  through  the 
sho^,  ttie  action  of  the  jetties  to  be  assisted  by 
dr.;  est.,  $365,000,  88,  430,  431;  89,  516.  Total  est. 
of  proj.  for  the  imp.  of  Bangor  H.  and  Penobscot  R., 
$440,000,  90,  433;  92,  504. 

In  1891  Lt.  Col.  Smith  proposed  constr.  of  rub- 
blest,  j.  to  assist  in  maintaming  the  chan.  at  Frank- 
ford  Flats;  est.,  $46,200,  91,  584. 

By.  Lt.  Col.  Smith,  1891,  w.  the  chan.  at  Bangor 
and  dr.  at  ferry  landings;  constr.  of  2st.  j.  at  Crosbys 
Narrows,  and  3  j.  between  Bucksport  and  Winter- 
port;  est.,  $202,000,  93,  638. 

By  Lt.  Col.  Damrell,  d.  partof  Bangor  H.  to  1 11'; 
est.,  $17,940.45,  97,  811. 

■  By  Lt.  Col.  Damrell,  1897,  90' w.  chan.,  2'd.  at 
extreme  1. 1.,  in  Kenduskeag,  from  its  mouth  up  to 
Kendusgeae  bridge;  est.,  $10,680.45,  97,  811. 

Width  of  90'  w.  Chan,  lessened,  1899,  by  Maj. 
Eoessler,  to  within  30'  only  of  the  wharves,  the  d. 
reduced  accordingly,  00, 1110. 

By  Maj.  Eoessler,  1899,  dr.  sawdust  bar,  Bucks- 
port  H.,  Me.,  to  16'  d.;  est.,  $20,000,  00, 1107. 

Adopted  by  act  Mar.  2, 1907,  tor  additional  w.  at 
Bangor,  varying  from  100'  to  300'  for  1.  of  nearly 
2,000',  and  d.  of  14'  m.  1.  w.;  est.,  $130,000,i  07,  27; 
12,43.    ' 

SURVETS. 

By  J.  A.  Sullivan,  1867.    R.,  68,  863. 

Under  direction  of  Lt.  Col.  Thorn,  by  A.  C.  Both, 
1872,  73, 1060;  76, 158. 

By  Capt.  Stanton,  1873,  from  Oldtown  to  Med- 
way.    K.,  74,  ii,  332. 

By  A.  C.  Both,  1875,  near  Bucksport  Narrows, 
75,  ii,  388;  76, 156. 

Au.  act  Aug.  2, 1882,  made  by  Col.  Thorn,  1883, 
84,  476. 

Ex.  Bangor  to  Bucksport  Narrows;  au.  act  Aug. 
S,  1886,  87,  22;  made,  1888,  by  Lt.  Col.  SmiUi,  88, 
427. 

SuT.  Penobscot  B.,  made,  1891,  by  Lt.  Col.  Smith, 

93,  535. 

Sur.  made,  1894,  at  Frankfort  Flats,  by  Lt.  Col. 
Hains,  showed  that  no  further  work  of  imp.  was 
needed  there,  and  siu'.  made  at  High  Head  showed 
the  chan.  there  to  have  d.  of  22',  but  not  proper  w., 

94,  501. 

Sur.  of  Bangor  H.,  au.  act  June  3, 1896,  made  by 
Lt.  Col.  Damrell,  1897  (R.  tav.),  97, 811. 

Ex.  of  the  s.  chan.  of  a  branch  of  the  Penobscot 
E.,  au.  act  June  3, 1896,  for  removal  of  an  old  wreck, 
made,  1897,  by  Lt.  Col.  DamreU  (R.  fav.),  97,  801. 

Ex.  of  Penobscot  E.  at  and  near  Bucksport  Nar- 
rows, au.  act  Mar.  3,  1899,  made,  1899,  by  Maj, 
Eoesfiler,  00,   1102.    (Good  d.;  item  in  the  E, 


I  Extreme  1.  water. 
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and  H.  act  calling  for  this  ex.  thought  to  be  a  mis- 
take.) 

Ex.  and  sur.  of  Bucksport  H.,  Me.,  au.  act  Mar. 
3,  1899,  made,  1899,  by  Maj.  Eoessler  (R.  tav.), 
1900, 1105, 1107. 

Ex.  of  mouth  of  Kenduskeag  E.,  with  view  to 
securing  2'  chan.  at  extreme  1. 1.  for  entire  w.  of  E., 
au.  act  Mar.  3,  1899,  made,  1899,  by  Mai.  Eoessler 
(a.unlav.),  1900,1109. 


Pre.  ex.  and  sur.  au.  act  Mar.  3,  190S.  K.  by  Lt. 
Col.  Black,  1905  and  1906;  est.,  1130,000,  with  1500 
an.  mainten.,!  06,  41. 

Of  Bangor  H.,  to  determine  amount  and  char- 
acter of  material  to  be  removed,  08,  927. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 

liap's.i  78,  193;  80,  328;  84,  475;  89,  61C;  92, 
633;  97,811. 


BUCKSPORT  HARBOR,  ME. 


A-103 

APPROPRIATIONS. 

190a,  $20,000,  OS,  836. 

commercb:. 

Traffic,  15,572  t.,  07,  28. 

CONTRACTS. 

1903.    Morris  &  Cumings  Dredging  Co.,  dr. 
12A8i  0.  y.,  removing  bowlders,  $4  per  t.,  03, 719. 

ENGINEERS. 

Chief  of  Engineers.    R.,  02,  70;  03,  45;  04, 27; 
OS,  28;  06,  26;  07,  27. 

Ill  diSifffc 

Maj.  S.  W*  Eoessler,  1902-04.    S.,  OS,  836;  03, 
719;  04,  784. 


Lt.  Col.  W.  M.  Black,  1906-06.    R.,  05,  787;  06, 
856. 
Maj.  Geo.  A.  Zinn,  1907-.    R.,  07,  884. 

OPERATIONS. 

1903-03.    124,970  c.  y.,  s.  m.,  dr.,  03,  719. 
1903-04.    Dr.  completed;  proj.  completed,  04, 

784. 

PHYSICAL  CHARACTERISTICS. 

Imp.  not  entirely  permanent  on  account  of  mud 
and  sawdust  baxs,  07,  28. 

PROJECTS. 

Act  of  1902,  au.  removing  "Middle  Ground"  to 
16';  est.,  120,000.3  (This  harbor  imp.  1875  to  1878 
under  app.  tor  Penobscot  E.— q.  v.),  02, 70. 


A-106 


MARSH  RIVER,  ME. 


ENGINEERS. 

Chief  of  Engineers.    R.,  07, 43. 

In  charge.    Col.  W.  M.  Black,  07, 21. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905,  at  or  near 
Frankfort,  Me.  R.  by  Lt.  Col.  Black,  Dec.  8, 1906, 
and  Aug.  21, 1906,*  (unfav.),  07,  43. 


A-108 


STOCKTON  HARBOR,  ME. 


APPROPRIATION. 

1910,  $38,000,  10, 1089. 
COMMERCE. 

In  1909,  314,626 1.,  mostly  coal,  lumber  and  paper, 
10, 44.  / 

Inl911,  392,604 1.,  12,  44. 

CONTRACTS. 

1910.  J.  S.  Packard  Dredging  Co.,  dr.  285,000 
c.  y.,  s.  m.,  8.34$  o.  y.,  and  $9  t.  for  removing  bowl- 
ders, 11, 1150. 

ENGINEERS. 

Chief  of  Engineers.    R.,  09,  48;  10,  44;  11,  44; 

18,44. 

In  charge: 

Lt.  Col.  G.  A.  Zinu,  1909-10.    R.,  10, 1088. 
Lt.  Col.  W.  E.  Craighill,  1911-.    R.,  11,  1150; 
13, 1359. 


OPERATIONS. 

1910-11.  270,330  c.  y.  dr.,  completing  proj.,  11, 
1160.        -,,| 

PRIVATE  WORK. 

80,000  c.  y.  dr.  by  E.  E.  company,  11, 1150. 

PROJECTS. 

Act  June  25, 1910,  au.  chan.  on  the  e.  side  25'  x  300', 
beginning  at  the  25'  contour  and  extending  about 
3,600'  into  harbor  to  a  point  off  the  new  E.  E.  wharf; 
est.,l38,000,<10,  44. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  from  s. 
extremity  of  Macks  Pt.  to  e.  extremity  of  Cape 
Jellison  (Stockton  H.),  Me.,  with  view  to  establi^- 
ing  a  harbor  25'  d.,  08,  44.  R.  by  Lt.  Col.  Zinn, 
Oct.  25, 1907,  and  Nov.  5, 1908;  est.,  $38,000,5  09, 48. 

Map.  5 


A-116 


CARVERS  HARBOR  (Vinalhaven),  ME, 


APPROPRIATIONS. 

1896,   $10,000,  96,  559. 
1899,   15,000,99,1037. 
1902,   20,000,03,839. 


Total,     45,000,97,886. 

COMMERCE. 

Mostly  stone;  harbor  of  refuge,  result  of  U.  S. 
Imp.,  07,  31.    1907,  73,000,  07,  887. 

CONTRACTS. 

1897.    Moore  &  Wright,  dr.,  15$  c.  y.,  s.  m. 
($11,260),  98,  826. 


1899.  A.  E.  Wright,  dr.,  14.5i|!  c.  y.,  s.  m.; 
bowlder  removal,  $5  per  s.  t.  ($17,400),  00, 1093. 

1903.  Hamilton  &  Sawyer,  dr.,  143$  c-  T-i 
s.  m.;  rock  excavation,  $663;  removing  bowlders,  $5 
per  t.,  03,  722. 

ENGINEERS. 

Chief  of  Engineers.  R.,  93,  37;  95, 39;  96,  32; 
97,  34;  98,  44;  99,  62;  1900,  56;  01,  129;  03,  72; 
03,  48;  04,  29;  06,  31;  06,  29;  07,  30;  13,  66. 

In  charge: 

Lt.Xlol.  P.  C.  Hains,  1892-93.    R.,  93,  725. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  95,  687. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  558. 

Maj.  E.  L.  Hoxie,  1897-98.    R.,  97,  785;  98,  826. 


1  H.  D.  739,  69th,  1st. 

s  See  Penobscot  R.  for  sur.  made  under  act  Mar.  3, 1899. 

8  H.  D.  275,  56th,  1st. 


<H.  D.  274,  69th,  2d. 
6H.  D.  1166,  60th,  2d. 


[See  pp.  14-22  for"! 
Lexplanatlons,  etej 
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Maj.  S.  W.  Roessler,  1899-.  E.,  99, 1037;  1900, 
1092;  01, 1003;  OS,  839;  03,  722;  04,  787. 

Lt.  Col.  W.  M.  Black,  lOOWJe.  K.,  OS,  789;  06, 
8S7. 

Maj.  Geo.  A.  Zinn,  1007.    K.,  07,  886. 

Lt.  Col.  W.  E.  Craighill,  1912-.    la,  34. 

Assistant.    A.  C.  Bofh.    R.,  95,  SS9. 

OPERATIONS. 

1897-98.    60,000  c.  y.  dr.,  98,  826. 
1899-00.    97,014  c.  y.  dr.,  00, 1092. 
1903-04.    108,426  c.  y.  dr.;  24i  c.  y.  ledge  r. 
removed;  proj.  completed,  04,  787. 

PHYSICAL  CHARACTERISTICS. 

De.  of,  93,  726;  96,  MS. 


PROJECTS. 

By  Lt.  Col.  Heap,  1895,  dr.  mner  H.  to  16';  est., 
$64,000,  96,  559. 

SURVEYS. 

Ex.  au.  act  July  13, 1892,  made  ty  Lt.  Col.  Hains, 
1892  (R.  partly  fav.),  93,  725. 

Sur.  au.  act  Aug.  17,  1894,  made  by  Maj.  Heap, 
1895  (see  Projects),  95,  587. 

Ex.  and  sur.  au.  act  Feb.  27. 1911.  R.  by  Lt.  Col. 
Craighill,  1911  and  1912;  est.,  116,000,  lor  first 
constr.,1 18, 66. 

Maps.i    04,788. 


A-117 


MATINICUS  HABBOB,  ME.=' 


APPROPRIATIONS. 

1852,   3  $1,000 

1910,     13,000,  10, 1092. 

Total,  14,000 

COMMERCE. 

Imp.  ol  Ten-Pound  H.  not  warranted,  76, 194. 
Benefit  to  C.  by  tbe  imp.  of  Matinicus  H.,  76, 195. 
Availability  olplace  as  a  H.  of  refuge,  76, 197, 198. 
In  1911,  3,000 1.±  fish,  coal,  and  oil,  13,  48. 

CONTRACTS. 

1911.  P.  H.  Doyen  Co.,  9,000±t.  ».,  $1.30  t., 
11, 1153. 

ENGINEERS. 

Chief  of  Engineers.  R.,  76, 48;  87, 21;  08, 44; 
10,  47;  11,  48;  12,  48. 

In  charge.  Lt.  Col.  G.  Thorn,  1875.   R.,  76, 194 

Maj.  J.  A.  Smith,  1887.    R.,  87, 475. 

Lt.  Col.  G.  A.  Ziim,  1908-10.    R,  10, 1092. 

Lt.  Col.  W.  E.  Ciaighai,  1910-.  R.,  11,  1153; 
IS,  1362. 

Assistant.    S.  Haagensen.    R.,  76,  i,  196. 


OPERATIONS. 

1911-13.    9,078  t.  rough  St.  placed,  completing 
break'r.,  IS,  1362. 


PHYSICAL  CHARACTERISTICS. 

General,  76, 196, 196, 198. 

Tides,  76, 195, 197;  87,  476. 

General,  tides,  etc.,  10,  47;  11,  48. 

Has  area  of  20  ±  acres,  on  e.  side  of  Matinicus, 
which  is  largest  of  group  of  islands  in  Atlantic  off 
mouth  of  Penobscot  B.,  and  20  ±  m.  from  Bock- 
,and  H.,  Me.,  13,  48. 

PLANS. 

By  S.  Haagensen,  3  breakers;  (1)  to  inclose  area 
between  Matinicus  Island,  Indian  and  Dexter 
ledges,  making  a  H.  for  small  vessels  only;  est., 
$36,000;  (2)  to  make  a  H.  for  vessels  of  all  classes; 
est.,  $300,000;  (3)  from  Curtis  Pt.  to  Ten-Pound 
Island,  and  from  Cato  Ledge  to  Bagged  Isfond,  to 
make  a  H.  of  refuge;  est.,  $1,114,000, 76,  196, 197, 198 

PROJECTS. 

Act  June  25,  1910,  au.  constr.  of  St.  break'r  from 
Youngs  Pt.  to  Indian  Ledge,  450';  affording  pro- 
tection lor  iimer  H.;  est.,  $13,000,'  10,  46. 

StIRVEY.2 

By  S.  Haagensen,  1875.    R.,  76, 1, 195. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Mai. 
Smith  (R.  unfev.),  87,  475. 

Ex.  au.  act  Mar.  2,  1907,  for  H.  of  refuge.  R., 
Lt.  Col.  Zinn,  Oct.  10,  and  Nov.  27, 1907  (see  Project); 
est.,  $13,000,*  08,  44. 


A-138 


NOBTH  HAVEN  HABBOB,  ME. 


ENGINEERS. 

Chief  of  En^eers.    R.,06,  41. 

In  charge.    Lt.  Col.  W.  M.  Black,  06, 18. 

Assistant.    1st  Lt.  C.  W.  Otwell,  06, 18. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905.     R.,  by  Lt.  Col. 
W.  M.  Black,  Oct.  6, 1905  '  (unfev.),  06,  41. 


A-135 


LONG  COVE,  ME. 


ENGINEERS. 

Chief  of  Engineers.    R.,  06,  41;  07,  43. 

In  charge.  Lt.  Col.  W.  M.  Black,  06, 18;  07, 21. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  for  removal 
ol  2  ledges.  R.,  by  Lt.  Col.  Black,  Sept.  25,  190S, 
and  June  22, 1906  (unfiiv.),6  06,  41;  07,  43. 


1  H.  D.  624, 62d,  2d. 

s  Sur.— R.  Deo.  17, 1852;  est.,  $38,275.    (H.  D.  482,  65th,  2d.) 

•  For  sur.  in  connection  with  building  a  break'r  on  the  e.  side  of  the  island.    (Treas.  Doc.  373, 1882.) 

«  H.  D.  653,  60th,  1st. 

'  H.  D.  547, 59th,  1st. 

•H.D.213,S9th,2d. 
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A-137(a)        BELFAST  BAY  AND  HABBOB,  ME. 


APPBOPBIATIONS. 

1826, 
1876, 
1878, 


1879, 
1880, 
1890, 
1892, 
1894, 
1896, 


$1,200,  act  May  20. 

6,000,  77,  34. 
12,000,78,38. 

5,000,  79,  45. 

3,000,80,330. 
10,000,  90,  435. 
10,000,  9»,  508. 

8,000,96,552. 

8,000,96,554. 


OFEBATIONS. 

1877-78.  Portions  of  ledge  off  Lane's  wharf  re- 
moved, 78, 194. 

1878-79.    Dr.  of  shoalto  10'  m.  1.  w.,  79,  251. 

1879-80.  Bemoval  of  shoal  in  front  of  wharves 
with  hired  dr.  and  plant,  80,  330.  Completion  of 
proj.  of  1877;  cost,  J22,000,  80,  65,  331. 

1885-86.    Wrecli:  of  schooner  Waldemar  re- 


Total,     62,200 

COMMERCE. 

Benellt  of  imp.,  76, 194;  77, 161. 
Commercial  advantages  of  Belfast,  76, 194. 
Coal  and  freight  traffic,  88,  381. 

CONTBACTS, 

1877.  J.  M.  Andrews,  r.  excavation,  77, 161. 

1878.  Atlantic  Dredging  Co.,  dr.,  38$  c.  v., 
79, 251. 

1892.  Hamilton  &  Sawyer,  dr.,  23i|:  c.  y. 
(tl3,800),  93,  688. 

1895.  Hamilton  &  Sawyer,  dr.,  145{|!  c.  y.  o.  m. 
($7,375),  95,  552. 

1896.  Hamilton  &  Sawyer,  dr.,  13J0  c.  y.  s.  m. 
($7,215)  97,781. 

ENGINEERS. 

Chief  of  Engineers.  B.,  76,48;  77,34;  78,37 
79,  45;  80,  64;  81, 65;  83,  65;  83, 60;  84,  69;  85,  57; 
86,  56;  87, 16;  88, 14;  89,  23,  31;  90, 18,  26;  91,  "" 
92,  28;  93,  26;  94,  26;  95,  27;  96,  30;  97,  32. 

In  charge: 

Lt.  Col.  G.  Thorn,  1876-85.  B.,  76, 190;  77, 159; 
78,  194;  79,  250;  (Col.),  80,  330;  81,  463;  82,  491; 
83,  412;  84,  463. 

Col.  C.  E.  Blmit,  1885-86.    B.,  85,  467. 

Maj.  J.  A.  Smith,  1886-91.  B.,  86,  535;  87,  445; 
(Lt.  Col.),  88, 381;  89,  522;  90,  435,  465;  91,  586. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  92,  507;  93, 
687;  94,  503. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  95,  551. 

Lt.  Col.  A.  N.  Damrell,  1896.    B.,  96, 653. 

Maj.  E.  L.  Hoxie,  1897.    B.,  97,  781. 

Assistant.    A.  C.  Both.    B.,  76, 191;  90,  456. 

ESTIMATES.    (See  also  Projects.) 

By  A.  C.  Both,  constr.  of  break'r,  $310,000,  76, 
191, 193. 


moved,  86,  £ 
1892-93. 
1893-94. 
1894-95. 


About  28,000  c.  y.  dr.,  93,  688. 
About  12,000  c.  y.  dr.,  94,  504. 
Chan,  at  entrance  dr.  to  full  w.,  and 
part  of  the  H.  dr. ,  95,  552. 

1895-96.    In  connection  with  work  of  previous 
year,  about  60,000  c.  y.  dr.,  96,  554. 
1896-97.    Proj.  completed,  97,  78L 

PHYSICAL  CHABACTEBISTICS. 

General,  76, 190.  Tides,  76, 190.  Obstr.:  Shoal 
and  a  sunken  ledge,  76, 190, 192. 

PLANS. 

By  A.  C.  Both,  break'r  between  McGilvery's 
shipyard  and  Pattersons  Ft.,  in  2  sections,  one  run- 
ning from  each  place,  toward  each  other,  1,500'  and 
900'  1.,  leaving  an  opening  of  800'  between  the  outer 
ends;  ps.  to  be  10'  w.  on  top  and  14'  above  m.  1.  w., 
76, 190, 192. 

By  Col.  Thorn,  1880,  j.  from  n.  shore  of  H.,  to 
direct  tidal  currents;  est.  $18,000, 80, 331. 

PBOJECTS. 

Orig.  proj.  was  by  Col.  Thorn,  1877,  for  dg.,  by 
dr.  to  W  and  12',  the  area  between  the  wharves  and 
d.  w.  in  the  R.,  76, 190.  Completed  in  1880;  cost, 
$22,000,  80,  65,  631. 

Lt.  Col.  Smith,  1888,  prcmosed  to  increase  the  d. 
on  the  ne.  side  of  the  H.  to  8'^by  the  removal  of  62,000 
c.  y.  of  material,  est.  $12,850,  88,  382.  After  an  ex. 
and  sur.  in  1889,  Lt.  Col.  Smith  submitted  a  proj. 
for  dr.  a  part  of  the  main  chan.  to  give  15'  and  a 
least  w.  of  220',  and  d.  portions  of  the  e.  and  w. 
sides  to  8'  and  13',  respectively,  m.  1.  w.;  est., 
$62,000,  90, 18,  435,  456;  91,  586;  92, 608. 

SCBVETS. 

By  A.  C.  Both,  1875.    B,  76, 191. 
Au.  act  Aug.  11,  1888,  made,  1889,  by  Lt.  Col 
Smith  (see  Projects),  90,  435,  465. 
Maps.    80, 330. 


A-140     FBENCHS  BEACH  HABBOB  (Duck  Trap  H.),  ME. 


COMMERCE. 

De.  of,  93,  728. 
ENGINEEBS. 

Chief  of  Engineers.    B.,  93,  37. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1892-93. 
93,  728. 


FHTSICAL  CHABACTEBISTICS. 

De.  of,  93,  729. 
SUE  VETS. 

Ex.  au.  act  July  13, 1892,  made  by  Lt.  Col.  Hains, 
B.,      1892  (B.  unfav.),  93,  728. 


A-141        LINCOLNVILLE  HABBOB  (Duck  Trap  H.),  ME. 


COMMERCE. 

Benefit  of  unp.  to  C,  79,  277,  278. 
De.  of,  93,  728. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  78, 46;  79,  52;  93, 37. 

In  charge: 

Lt.  Col.  "fhom,  78,  46;  79,  52.    E.,  79,  275. 

Lt.  Col.  P.  C.  Hains,  1892-93.    E.,  93,  727. 

Assistant.    A.  C.  Both,  79,  275.    B.,  79,  276. 

PHYSICAL  CHABACTEBISTICS. 

De.  of,  79, 275, 276, 277;  93, 727. 
Table  of  tides,  79,276. 


PLANS. 

Of  Lt.  Col.  Thom,  1879,  chan.  3'  x  50-80'  x  1900,' 
m.  1.  w.,  with  a  basin  at  its  upper  end  250'  x  110'; 
also  a  break'r  to  protect  entrance;  est.,  $10,000,  79, 
275,  276,  277. 

SUEVEYS. 

Au.  and  in  progress,  1878,  78,  46;  completed  by 
A.  C.  Both,  79,  52,  275. 

Ex.  au.  act  July  13, 1892;  made  by  Lt.  Col.  Hains, 
1892  (B.  uni&v.),  93,  728. 


rsee  pp.  14-22  fori 
Lexplanatlons,  etcj 


RIVEE  AND  HAEBOE   WOEKS. 
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CAMDEN  HAfiBOB,  ME. 


APFROPKIATIONS. 

1873, 

$10,000,  73,  97. 

1874, 

10,000,74,107. 

1875, 

10,000,  7S,  114. 

1888, 

5,000,  89,  523. 

1890, 

6,000,90,436. 

1892, 

12,000,93,510. 

1894, 

12,000,95,654. 

1896, 

10,000,  96,  556. 

1902, 

7,400,03,836. 

1910, 

20,000,10,1090. 

Total,  102,400,  13, 1360. 

COMMEBCE. 

Shipbuilding  and  manufacturing  interests,  88, 
403,  404. 
De.  of,  00, 1112. 

Effect  on  rates  unknown,  07, 29. 
Tonnage,  1911, 66,408 1.,  13, 45. 

CONTRACTS. 

1873.  ¥.  Mead,  dr.,  40*  o.  y..  73, 1062. 

1874.  A.  K.  Wri^t,  dr.,  28*  c.  y.,  74,  ii,  302. 
1876.  A.  E.  Wright,  dr.,  18*  o.  y.,  75,  ii,  390. 
1889.  E.  P.  Lo voting,  dr.,  25i5  c.  y.,  89,  624. 
1893.    Hamilton  &  Sawyer,  dr.,  25ii{  c.  y.,  s.  m. 

(115,460),  93,  690. 

1895.  Hamilton  &  Sawyer,  dr.,  19it  c.  y.,  s.  m. 
(tll,660),  96,  664. 

1896.  Hamilton  &  Sawyer,  dr.,  14J(|!  c.  y.,  s.  m. 
(S8,850),  97,  782. 

1903.  Hamilton  &  Sawyer,  dr.,  26iit  c.  y.; 
removing  bowlders,  $10  per  t.,  03,  720. 

1911.  John  H.  Gemsh,  dr.  about  45,000  c.  y., 
at  33.3i|;  c.  y.,  and  $8.00  per  o.  y.  for  removing 
bowlders  over  2  c.  y.  in  volume,  11, 1151. 

ENGINEERS. 

Chief  of  Engineers.  B.,  73,  97,  106;  74, 107; 
76,114;  76,40;  88,14,22;  89,23;  90,19;  91,24;  93, 
28;  93,  27;  94,  26;  95,  28;  96,  30;  97,  32;  99,  62; 
00,  63;  03,  70;  03,  46;  04,  27;  05,  29;  06,  26; 
07, 28;  08,  44;  09,  47;  10,  45;  11, 46;  13,  44. 

In  charge: 

Lt.  Col.  Thom,  1872-76;  73,  93;  74, 103;  76,  111; 
76,  37.  B.,  73, 1062, 1106;  74,  ii,  302;  75,  ii,  390; 
76,156. 

Lt.  Col.  J.  A.  Smith,  1888-92.  R.,  88,  403;  89, 
523;  90,  436;  91,  687. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  509;  93, 
689;  94,  505. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  96,  663. 

Lt.  Col.  A.  N.  DamreU,  1896.    B.,  96,  554. 

Maj.  R.  L.  Hoxie,  1897.    R.,  97,  782. 

Maj.  S.  W.  Eoessler,  1900-1904.  R.,  00,  1111, 
1114;  03,  836;  03,  720;  04,  785. 

Lt.  Col.  W.  M.  Black,  1905-06.  B.,  06,  787;  06, 
856. 

liaj.  Geo.  A.  Zinn,  1907-10.  R.,  07,  886;  (Lt. 
Col.)  10, 1090. 

Lt.  Col.  W.  E.  CraighUl,  1911-.  R.,  11,  1151; 
13, 1360. 

Assistants: 

A.  C.  Both.    E.,  73, 1107;  00, 1115. 

F.  S.  Burrowes.    B.,  88,  406. 


OPERATIONS. 

1873-74.  22,763  c.  y.  dr.,  forming  a  chan. 
7'  X  SC  X  2,00^,  m.  I.  w.,  from  d.  w.  to  eastern 
wliarves,  74, 107,  il,302. 

1874-75.    Dr.  under  contract,  75, 114,  ii,  390. 

1876-76.    82,199  c.  y.  dr.  from  chan.,  complet- 
ing proj.,  76,  40,  157.    Total  amount  dr.,  104,962 
C.  y.  76  40  157. 
'  1889-90.'   18l046  c.  y.  dr.,  90,  436. 

1891-93.    30,664  c.  y.  dr.,  93,  610. 

1893-94.  About  42,000  c.  y.  dr.;  11  bowlders 
obstr.  entrance  removed  at  a  cost  of  $650,  94,  506. 

1896-96.    About  56,000  c.  y.  dr.,  96,  555. 

1896-97.  About  62,000  c.  y.  dr.;  proj.  com- 
pleted, 97, 782. 

1903-03.    5,781  c.  y.,  s.  m.,  dr.,  03,  720. 

1903-04.  20,811  c.  y.,  p.  m.,  dr.;  proj.  com- 
pleted, 04, 786. 

1910-11.  16,564  c.  y.  dr.  under  contract,  being 
about  38%  of  quantity  to  be  removed,  11, 1161. 

1911-13.  30,293  c.  y.  dr.,  completing  proi.  in 
Oct.,  1911, 13, 1360. 

PBTFSICAL  CHABACTEBISTICS. 

Soundings,  73, 1108. 
De.  of,  00, 1114;  07, 28. 
Slight  deterioration  in  d.,  11,  45. 
On  westerly  side  of  Penobscot  B.,  8  m.  n.  of  Eoclc- 
land.  Me.    General  d.,  9',  13,  44. 

PROJECTS. 

By  Lt.  Col.  Thom,  1872,  chan.  7'  x  IOC  m.  1.  w.  to 
head  of  wharves  on  the  e.  side  of  h.,  1,000'  I.;  on  w. 
side  a  chan.  3'  x  SC  x  1,400',  1.  m.  w.,  to  wharves;  fur- 
tlier  to  regulate  the  entrances  to  these  chan.  by  dr. 
between  wharves,  73, 97, 1062, 1108;  74, 107,  ii,  302; 
75, 114.  Second  chan.  modified  to  7'  d. ,  m.  1.  w.,  76, 
157. 

By  Lt.  Col.  Smith,  1888,  imp.  of  chan.  and  h. 
areas  by  d.  2  areas  to  W  and'  12'  m.  1.  w.,  respec- 
tively, and  excavation  of  Channel  C  100'  w.  and 
Chaimel  D  50'  w.,  both  to  be  10'  d.;  m.  1.  w.,est., 
$59,930,  88,  405,  406;  increased  in  1890  to  $60,000, 
90,  436;  91,  688;  93,  509. 

By  Maj.  Roessler,  1900,  dr.  area  in  front  of  the 
Boston  &  Bangor  SS.  Co.'s  wharf  to  14'  d.  m.  1.  w.; 
est.,  $7,400,  00, 1114. 

By  Lt.  Col.  Zinn,  1908,  dr.  upper  part  of  h.  to 
10'  m.  1.  w.;  est.,  $20,000,'  09,  47;  au.  act  June  26, 
1910, 10, 45. 

StTBVBTS. 

By  A.  C.  Both,  1872,  73,  97, 1062, 1106. 

Au.  act  Aug.  5,  1886,  made,  1888,  by  Lt.  Col. 
Smith,  88,  405. 

Ex.  and  sin:,  au.  act  Mar.  3,  1899,  made  by  Maj. 
Roessler,  1899  (no  imp.  of  inner  h.  recom.;  outer  h. 
Imp.  recom.),  00, 1111, 1114. 

Au.  act  Mar.  2,  1907,  made,  1907-08.  B.  by  Lt. 
Col.  Zinn,i  09,  47. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,45;  act  June  25, 1910, au.  ex.  and  sur.  with 
view  to  constr.  break'r  (E.  to  come),  13, 66. 

Maps.i    04,786. 
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BOCEPOBT  HABBOB,  ME. 


APPBOPBIATIONS. 

1888,  $10,000,89,524. 
1890,  5,000,90,437. 
1910,   32,000,10,1091. 


Total,    47,000 
COMMERCE. 

Eocbiport  shipments;  probable  increase  from  h. 
imp.,  88, 408. 

In  1911, 164,800  t.  lumber  and  cooperage,  cement 
and  lime,  ice,  coal,  etc.;  value,  $531,000±,  13,  46. 


CONTRACTS. 

1889.    E.  P.  Lovering,  dr.,  20*  c.  y.,  89, 525. 
1911.    F.  W.  Carlton,  rock  excavation,  $7  c.  y., 
and  dr.  $1  c.  y.,  13, 1361. 

ENGINEERS. 

Chief  of  Engineers.  B.,  88, 15,  22;  89, 24;  90, 
19;  91,  25;  93,  29;  08,  44;  10,  45;  11,  46;  13,  46. 

In  charge: 

Lt.  Col.  J.  A.  Smith,  1888-92.  E.,  88,  407,  409; 
89,  524;  90,  437;  91,  588. 

Lt.  Col.  P.  C.  Hams,  1892.    R.,  93,  510. 


1  H.  D.  1117,  60th,  2d. 


44       INDEX  TO  EEPOETS,  CHIBF  OP  ENGINEERS,  TJ.  S.  AKMY,  1866-1912. 


Lt.  Col.  Geo.  A.  Zinn,  1908-10.    R,  10, 1091. 
Lt.  Col.  W.  E.  Craighill,  1911-.    ».,  11,  1152; 
IS,  1361. 
Assistant.   F.  S.  Burrowes.    R.,  88, 410 

OPERATIONS. 

1889-90.    45,000  c.  y.  dr.,  90,  437. 
1891-92.    15,000  c.  y.  dr.,  93, 511. 
1911-18.   80%  of  area  drilled  and  blasted,  and 
about  3,655  0.  y.  material  removed,  12, 1361. 

FBTSICAL  CHAEACTEBISTICS. 

De.  of,  88, 407. 

On  w.  side  of  Penobscot  B.,  6  m.  n.  of  KocHand. 
Has  area  of  45±acres;  18, 46. 
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GLEN  COVE 


COMMERCE. 

Unimportant,  95, 577. 
ENGINEERS. 

Chief  of  Engtneets.    R.,  95,38. 

In  charge.  Xt.  Col.  D.  P.  Heap,  1895.    R,95, 
577. 

EOCKLAND 


PROJECT. 

Bv  Lt.  Col.  Smith,  1888,  increasing  the  d.  to  12' 
at  the  upper  end  by  dr.;  est,  $14,000,  88,  410;  93, 
510 

Act  June  25,  1910,  au.  removal  ol  ledge  about 
midway  of  entrance  to  h.,  to  15'  below  1.  of  m.  1. 1.; 
est.,  t32,000,a  10,  45,  46. 
SURVEY. 

Ex.  au.  act  Aug.  5, 1886, 87, 22;  88, 407;  made  by 
Col.  Smith  (see  above). 

Pre.  ex.  au.  act  Mar.  2, 1907,  with  view  to  remov- 
ing the  beacon  and  ledge  rook.  R.,  Maj.  Zinn,  1907 
and  1908;  est.,  $32,000,1 08,  44. 

HARBOR,  ME. 

PHTSICAIi  CHABACTBBISTICS. 

De.  of,  95, 678. 
SURVEYS. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Lt.  Col.  Hains, 
1894  (R.  unfav.),  95,  S87. 
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APPROPRIATIONS. 

1880,   520,000,80,332. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897, 


40,000,88,492. 

40,000,84,465. 

22,500,86,537. 

30,000,88,385. 

37,600,90,438. 

30,000,98,512. 

30,000,95,556. 

25,500,96,556. 
350,000,97,783. 
300,000,98,824. 


Total,  925,500 


COMMERCE. 

Commerce  of  EooMand  Port,  80, 332. 

About  8,000  vessels  of  all  kinds  used  the  h.  durmg 
1894,96,583.  .  .,      ., 

Benefits  resulting  from  imp.  are  considerable, 
03,48.  ...  V 

Break'r  affords  a  safe  and  extensive  anchorage 
and  h.  of  refuge,  03,  48. 

In  1911, 605,150 1.,  valued  at  514,151,750, 18,  48. 

Reduction  in  rates,  through  economies  made 
possible  by  use  of  deeper  draft  vessels,  13, 48. 

CONTRACTS. 

1881.  Bodwell  Granite  Co.,  granite  quarry 
grout,  74Jtt.,  81, 465. 

1888.  J.  F.  Hamilton,  gramte  quarry  grout, 
$1.17  t.,  83,  414. 

188i.    T.A.Bowe,st.,880t.,85,469. 
1887.    J.  A.  Hamilton  and  E.  Soule,  nprap 
granite,  67*  t.,  87,  448.  ^     ,     ■ 

1889.  J.  F.  Hamilton,  fumishmg  and  placmg 
St.  upon  break'r,  93Ms.t.,  89,526. 

1890.  W.  S.  White,  fumishmg  st.  78ii!i  t.,  and 
taking  up  and  relaying  bresik'r  St.,  98it  t.,  91, 690. 

1898.    W.  S.  WTiite,  St.,  73*  t.  ($25,550),  93, 692. 
1895.    J.  F.  Curit,  St.,  56*  t.  ($19,600),  95, 666. 

1897.  C.  H.  Soulier,  St.,  59.3<!  t.  ($207,660),  97, 

1898.  Dunbar  &  Sullivan,  ledge  excavation, 
$6.75  and  $6.25  c.  y.,  p.  m.  ($194,200).  Moore  & 
Wright  dr.,  lU  o.  v.,  p.  m.,  and  $5 1.  for  bowlder 
removal  98,825.  Price  of  part  ofthe  dr.  increased 
to  m  c.y.  ($66,980.04),  1900, 1089. 

1899.  C.  W.  Johnston,  wreck  removal,  $665, 

go   1036 

1900.'  R.  V.  Perinl,  St.,  $1.49  per  t.  (552,160), 

1900,1091.  ,  i      ,  , 

1901.   E.  S.  Belden,  st.m  placeonouter  slope  of 

"'i^OI-T'SIbS  &  Sons,  St.,  $1.07 1.,  05, 788. 


HARBOR,  ME. 

ee  also  A  146  (a)] 

ENGINEERS. 

Chief  of  Engineers.  R,80,65;  81,65;  475;  83, 
65;  83,  60;  84,  69;  85,  57;  86,  56;  87,  17;  88,  15; 
89,  24;  90,  20;  91,  25;  98,  29;  93,  27,  37;  94,  27; 
95,  29;  96,  31,  41;  97,  33;  98,  42;  99,  61;  00,  84; 
01, 128;  03,  71;  03,  47;  04;  28;  05,  29;  06,  27;  07, 
29;  08, 32;  09,  36;  10,  46;  11,  46;  18,  46. 

Boards.  Convened  at  New  York  Sept.  10, 1880, 
to  report  upon  proj.  of  Col.  Thom  for  imp.  of  Rock- 
land H.    R.,  81, 468.    (Cols.  Tower  and  Newton.) 

In  charge: 

Col.  G. 'Thom,  1880-83.  R.,  80,331;  81,  464,  466, 
467,472:88,492. 

Col.  C.  E.  Blunt,  1883-86.  R,  83,  413;  84,  464; 
85, 467. 

Mai.  J.  A.  Smith,  1885-91.  R,  86,  536;  87,  446; 
(Lt.  Col.-)  88, 384;  89,  525;  90,  438,  439;  91,  689. 

Lt.  Col.  P.  C.  Hains,  1893-94.  R.,  98,  511;  93, 
691j  729;  94, 606. 

Lt.  Col.  D.  P.  Heap,  1895;    R.,  95, 555. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96, 556, 681. 

Mai.  E.  L.  Hoxie,  1897-98.    R.,  97,  783;  98,  823. 

Mai.  S.  W.  Eoessler,  1899-04.  R.,  99,  1034; 
00,  1089:  01,  1000;  03,  837;  03,  721;  04,  786. 

Lt.  Col.  W.  M.  Black,  1905-06.  R.,  OS,  788;  06, 
867. 

Mai.  Geo.  A.  Zinn,  1907-10.  R.,  07,  885;  (Lt. 
Col.)  08, 929;  09, 971;  10, 1091. 

Lt.  Col.  W.  E.  Craighfll,  1911-.  R.,  11,  1153; 
13,1362. 

Assistant.    A.  C.  Both.    R.,  96,  682. 


OPERATIONS. 

1880-81.  13,006  t.  granite  placed  in  Jameson 
Pt.  break'r,  extending  same  see,  81, 464. 

1881-88.  11,119  t.  granite  delivered  on  Jame- 
son Pt.  breik'r,  extending  same  103',  83,  492. 

1883-83.  30,232  t.  granite  quarry  grout  deliv- 
ered in  Jameson  Ft.  breakr'r,  extending  same  326', 
83,  414. 

1884-85.  25,813  t.  St.  placed  in  Jameson  Pt. 
break'r,  extending  same  291',  85, 468. 

1885-86.  39,959  t.  St.  placed  in  Jameson  Ft. 
break'r,  extending  same  473',  86,  537. 

1886-87.  10,869  t.  St.  placed  in  break'r,  87, 
447. 

1887-88.  17,823  t.  St.  delivered  upon  break'r, 
88,  384. 

1888-89.  13,599  t.  st.  delivered  upon  break'r, 
89, 525. 

1889-90.  16,474  t.  St.  delivered  upon  break'r, 
90,  438. 

1890-91.  2,762  t.  St.  delivered  upon  break'r, 
91  589. 

1891-98.  23,500  t.  St.  deposited  in  break'r,  98, 
512. 


1  H.  D.  963,  60th,  1st. 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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1893-93.  About  40,000  t.  st.  placed  in  break'r, 
93, 692. 

1893-94.  About  15,000  t.  placed  in  break'r, 
94,  607. 

189*-96.,  About  50,000  t.  placed  in  break'r, 
95  555'  96  557. 

1896-97.'   2,260 1.  placed  in  break'r,  97,  783. 

1897-98.  About  70,000  t.  placed  in  break'r, 
98, 824. 

1898-99.  240,682  t.  placed  in  break'r;  188,271 
c.  y.  dr.,  99, 1035. 

1899-00.  100,455  t.  placed  on  break'r,  and  624 
t.  placed  to  raise  it;  134,669  c.  y.  dr.  and  14,602  c.  y. 
rock  removed,  00, 1089, 1090. 

1900-01.  26,131  t.  St.  placed  in  break'r,  5  st. 
beacons  removed,  165,087  c.  y.,  p.  m.,  dr.,  and  re- 
moval of  Jameson  Pt.  ledge  continued,  01, 
lOOO-Ol. 

1901-02.  3,620  0.  y.,  p.  m.,  ledge  rock  removed, 
842  c.  y.,  s.  m.,  hardpan  dr.,  and  32,656 1.  st.  placed 
on  outer  slope  of  breakw'r,  breakw'r  completed, 
08, 837. 

1904-05.  19,716  t.  st.  placed  on  sea  slop?  of 
breakw'r,  05, 788. 

PHTSICAIi  CHASACTERISTICS. 

De.  of,  96,  583. 

Winter  of  1903-04  extremely  cold,  heavy  ice 
formed;  breakw'r  damaged  by  having  st.  displaced, 
04, 786. 

H.  on  w.  side  of  Penobscot  B.  near  mouth;  area, 
1,180  acres;  12,46. 

PROJECTS. 

By  C!ol.  Thorn,  1880,  modified  by  B.  E.,  2 
breakw'rstoaheight  of  5'  above  m.  I.  w.,  with  aw. 
ontopof  10',  one  extending  from  Jameson  Pt.  1,900' 


se.  and  the  other  extending  from  South  Ledge  2,640' 
toward  Jameson  Pt.;  est.,  J5S0,000, 81, 471,  473;  83, 
492;  86,  536. 

Revised  in  1887  to  bring  top  of  breakw'rs  to  plane 
of  h.  w.:  est.,  $650,000,  87,  447. 

Modified  in  1890  to  increase  top  w.  of  the  Jameson 
Pt.  Breakw'r  to  20',  90, 20,  438. 

In  1890  Lt.  Col.  Smith,  modification,  omitting 
the  inner  breakw'r  at  South  Ledge  and  extending 
the  breakw'r  from  Jameson  Pt.  2,280'  on  a  continuar 
tion  of  its  alignment  involving  the  deposition  of 
480,000 1.  of  St.;  est.,  $1,480,000,  90,  440.  Approved 
by  B.  E.,  90, 441.  (Cols.  Abbot  and  Comstock  and 
Lt.  Col.  Gillespie.) 

Proj.  revised  by  Congress  to  include  removal  of 
South  Ledge  and  Jameson  Ft.  ledge  to  22  and  14', 
m.  1.  w.,  resp.,  and  for  dr.  at  Crockets  Pt.  to  from  4' 
to  13',  m.  1.  w.,  est.  $402,000;  making  the  entire  cost 
of  the  whole  proj.  $1,036,000,  which  also  includes 
the  cost  of  removing  an  old  hulk,  96,  657. 

For  raising  breakw'r  top  4',  1881,  with  modifica- 
tions, appr.,  1900,  00, 1039 

By.  Mai.  Eoessler,  1899,  for  4',  m.  1.  t.,  u.  of 
Crocketts  Pt.,  00, 1089. 

By  Maj.  Eoessler,  to  strengthen  the  breakw'r  by 
placing  about  23,000 1.  on  outer  slope,  01, 1000. 

SURVEYS. 

Ex.  au.  act  July  13, 1892,  made  by  Lt.  Col.  Hains, 
1892  (B.  fav.),  93,  729. 

Sur.  au.  act  Aug.  17, 1894,  made  by  Lt.  Col.  Dam- 
reU,  1896  (B.  fav.  to  limited  imp.),  96,  681. 

Pre.  ex.  au.  act  Feb.  27, 1911,  at  or  near  Atlantic 
Pt.  B.  by  Lt.  Col.  Craighffl,  Sept.  30,  1911' 
(unfav.),  12, 66. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
12,  47. 

81,  464;  90,  440;  96,  581. 


A-146(a) 


OWLSHEAD  HARBOR,  ME.' 


APPEOPRIATIONS. 

1836,   $400. 00  (sur.),  act  July  4. 
1862,  15,000.00,  act  Aug.  30. 
1868,   2, 602. 11  (relief),  act  June  7. 


Total,  17,902.11 

COMMERCE. 

Eestricted  to  local  trade  with  vessels  seeking  the 
place  as  a  H.  of  refuge,  93, 732. 

CONTRACT. 

1855.    A.  &  E.  G.  Colby,  constr.  of  breakw'r,  act 
June  7, 1858. 


ENGINEEBS. 

Cblel  of  Engineers. 


B.,  66,  7;  85,  60;  93,  38. 


In  charge: 

Lt.  Col.  J.  D.  Graham,  1865.    R.,  66, 36. 

Col.  C.  E.  Blunt.    R.,  86,  476. 

Lt.  Col.  P.  C.  Hains,  1892-93.    R.,  93,  730. 

PHTSICAL,  CHARACTERISTICS. 

De.  of,  93, 731. 

SURVEYS. 

Ex.  au.  act  July  5,  1884,  made  by  Col.  Blunt 
(R.  unfav.),  85,  476,  478. 

Ex.  au.  act  July  13. 1892,  made,  1892,  by  Lt.  Col. 
Hains  (R.  unfav.),  93, 731. 


A-153 


TENANTS  HARBOR,  ME. 


COMMERCE. 

De.  of,  93,  733. 

ENGIIVEERS. 

Clilet  of  Engineers.    R.,  93, 3S;  08,  44. 
In  charge: 

Lt.  Col.  P.  C.  Hains,  1892-93.    E.,  93, 733. 
Lt.  Col.  G.  A.  Zinn,  08, 26. 


PHYSICAL  CHARACTERISTICS. 

De.  of,  93, 733. 

SURVEY. 

Ex.  au.  act  July  13, 1892,  made  by  Lt.  Col.  Hains, 
1892  (R.  unfav.),  93, 733. 

Pre.  ex.  au.  act  Mar.  2, 1907,  with  view  to  obtain- 
ing 8'  d.  R.  by  Lt.  Col.  Zinn,  Oct.  14,  1907  3 
(unfav.),  08,  44. 


A-155    ST.  GEORGES  RIVER,  IHB.  (Warren  to  Thomaston). 

[See  A-155(a)] 


COMMERCE. 

Unimportant,  87, 475. 
ENGINEERS. 
Chief  of  Engineers.    E.,  87,  21. 
In  charge.    Maj.  J.  A.Smith.    E.,  87, 473. 


OBSTRUCTIONS. 

Bridges  without  draws,  87, 474. 
SURVEY. 

Ex.  au.  act  Aug.  6,  1886,  made  by  Maj.  Smith 
(R.  unfav.),  87,  473. 


1  H.  D.  421,  62d,  2d.  '  H.  D.  351,  60th ,  1st, 

>  Sur.— R.  Sept.  20,  1837;  est.,  $253,000.    (H.  D.  482,  55th,  2d.) 
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A-155(a)    GEORGES  RIVER,  ME.     (Thomaston  H.) 

[See  A-155.] 


APPROPRIATIONS. 

1896,  $10,000,96,560. 
1899,  10,000,99,1038. 
1902,    6,000,03,840. 

Total,    26,000 

COMMERCE. 

Small,  93, 735. 

In  1906, 18,950 1.  coal,  lime  and  wood,  07, 31. 

CONTRACTS. 

1897.  Hamilton  &  Sawyer,  dr.,  14.7*  c  y., 
s.  m.  ($7,350),  97,  786. 

1899.  Hamilton  &  Sawyer,  dr.,  16J(f  c.  y.,  s.  m. 
($11,55P),  99, 1038. 

1903.  Hamilton  &  Sawyer,  dr.,  20$  c.  y.;  remov- 
ing bowlders,  $8  t.,  03, 723. 

ENGINEERS. 

Chief  o{  Engineers.  R.,  93,  38;  95,  39;  96, 
32;  97,  35;  98,  45;  99,  S3;  1900,  57;  01,  130;  03, 
73;  03,  49;  04, 30;  05, 31;  06,  29;  07, 31. 

In  cYtst,v0P.' 

Lt.  Col.  p.  C.  Hains,  1892.    R.,  93, 73 . 
Lt.  Col.  D.  P.  Heap,  1895.    B.,  95, 690. 
Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  569. 
Maj.  E.  L.  Hoxie,  1897-98.    R.,  97,  785;  98,  827. 


Mai.  S.  W.  Eoessler,  1899-1904.  E.,  99,  1038; 
00, 1093;  01, 1004;  03,  840;  03,  723;  04,  788. 

it.  Col.  W.  M.  Blaclc,  1905-06.  B.,  OS,  789;  06, 
858. 

Mai  G.  A.  Zinn,  1907.    B.,  07,  887. 

Assistant.    A.  C.  Both.    B.,  95,  691. 

OPERATIONS. 

1897-98.    60,000±c.  y.  dr.,  98,  827. 
1899-00.    56,997  o.  y.  dr.,  00, 1094. 
1903-03.   20,824  0.  y.,  s.  m.,  dr.,  proj.  done, 
03,  49,  723. 

PHTSICAL  CHARACTERISTICS. 

De.  of,  93, 734. 

Gradual  shoaling  to  he  expected,  07, 31. 

PROJECTS. 

By  Lt.Col.  Heap,  1895,  Chan.  16 'x90'-220',  m.  1.  w.; 
est.  to  include  repairs  to  a  beacon  at  Browns  Pt., 
$30,000,  96,  690;  est.,  1907,  $26,000,  07, 31.  • 

SURVEYS. 

Ex.  au.  act  July  13, 1892,  made,  1892,  by  Lt.  Col. 
Hains  (B.  fav.  to  imp.  to  Thomaston),  93, 734. 

Sur.  au.  act  Aug.  17, 1894,  made,  1895,  by  Lt.  CoL 
Heap  (see  Projects),  95, 591. 


A-155(b)  EAST  THOMASTON  HARBOR,  ME.i 

(See  aJso  A-145.) 


A-156 


MONHEGAN  ISLAND  HARBOR,  ME. 


COMMERCE. 

Local,  89,  548. 

ENGINEERS. 

Clilel  of  Engineers.    R.,  89,  31. 
In  charge.    Lt.  Col. J. A.  Smith,  1888.    B.,89, 
647. 


PHTSICAJL  CHARACTERISTICS. 

De.  of,  89,  648. 

StJRVET. 

Ex.  au.  act  Aug.  11,  1888,  made,  1888,  Lt.  CoL 


A-166 


Smith  (B.  unfav.),  89, 547. 

MEDOMAK  (Medomac)  RIVER,  ME. 


COMMERCE. 

Unimportant,  89,  649. 

Incoming,  2,000±t.  (coal),  600,000'  lumber, 
shingles,  etc.;  outgoing,  60,000±'  (lumber  and 
wood),  04, 806. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89, 31;  04, 35;  13,  66. 

Boards.    BEEH.  (see  sur.,  1900),  04, 807,  808. 

In  charge: 

Lt.  Col.  J,  A.  Smith,  1888.    R.,  89,  649. 

Mai.  S.  W.  Eoessler,  1904.    R.,  04, 805,  809. 

Lt.  Col.  W.  E.  CraighiJl,  13, 34. 

Assistant.    A.  C.  Both,  R.,  04,  810. 

PHYSICAL  CHARACTERISTICS. 

De.  of,  89, 549. 

De.,  d.,  1.,  etc.,  04, 805. 

A-177 

APPROPRIATIONS. 

1905,  $10,600,  05,  32,  790. 


SURVEYS. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col. 
Smith  (E.  unfav.),  89,  549. 

Pre.  ex.  and  sui.  au.  act  June  13, 1902,  to  head  ol 
navigation.  R.,  Maj.  Eoessler,  1902  and  1903;  3 
plans  submitted;  ests.,  $18,500,  $25,300,  and  $32,000; 
BEEH.  does  not  favor  imp.2  04, 35,  805,  808,  809. 

R.,  J^n.  23,  1907,  by  BEEH.  requested  by  E. 
and  H.  Comm.  to  review  former  reports.  (Unf&v. 
reoom.)3 

Pre.  ex.  au.  act  June  25, 1910.  R.,  Lt.  Col.  Ziim, 
1910,  and  Lt.  Col.  CraighiU,  1912;  est.,  $17,000,  with 
$500  to  $1,000  an.  mainten.,<  13, 66. 

Maps.i 


NEW  HARBOR,  ME. 


COMMERCE. 

1904,  8,349  t.,  06,  32. 


1  Sur.— R.  Nov.  30, 1835,  est.,  $1,000,000.    (H.  D.  482,  66th,  2d.) 
ZH.  D.  195,  68th,  2d. 


=  E.  and  H.  Comm.  D.  14,  59th,  2d. 
*  H.  D.  674,  62d,  2d. 


("See  pp.  14-22  fori 
Lexplanations,  etcj 
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CONTBACTS. 

1905.  Eastern  Dredging  Ck).,  dr.  31,500  c.  y., 
p.  m.,  29.3t  c.  y.,  05, 790. 

ENGINEEKS. 

Ctilet  ot  Engineers.  B.,  04,  35;  05, 32;  06, 30. 

In  charge. 

Maj.  S.  W.  Koessler,  1904^5.  B.,  04,  35,813,816; 

05, 790. 
Lt.  Col.  W.  M.  Black,  1906.    B.,  06, 859. 

OPEBATIONS. 

1904-06.  Ckmtract  was  made  tor  all  work 
covered  by  proj.,  05, 790. 

1905-06.  32,217  c.  y.  dr.,  completing  contract 
and  proj.;  apprn.  exhausted,  06, 859. 


PHYSICAL  CHABACTEBISTICS. 

De.  of,  06, 30. 

PBOJECTS. 

Act  Mar.  3,  1905,  au.  dr.  to  12',  m.  1. 1.,  over  « 
acres  in  lower  part  of  H.,  and  6',  m.  1.  t.,  over  4} 
acres  in  upper  part;  est.,  S10,500,  05, 32. 

STJBVET. 

Pre.  ex.  and  sur.  au.  act  June  13, 1902.  B.,  Maj. 
Koessler,  1902  and  1903;  est.,  $10,500,1  04,  35,  813, 
816. 


A-186 


DAMARISCOTTA  RIVER,  ME. 


APPBOPBIATIONS. 

1905,  S6,000,  05,  791. 

COMMEBCE. 

Local  in  character;  de.  of;  small;  04, 797. 
Place  once  large  shipbuilding  center. 

CONTBACTS. 

1905.    Eastern  Dredging  Co.,  dr.,  94t  c.  y., 
p.  m.,  06, 791. 

ENGINEEBS. 

Chief  ot  Engineers.    B.,  04,  34, 795;  05, 33; 
06,30. 
Boards.    BEBH.    B.,  04, 799. 
In  charge. 

Maj.  S.  W.  Koessler,  1904.    B.,  04, 796,  800. 
Lt.  Col.  W.  M.  Black,  1905-06.    B.,  05,  791;  06, 


Assistant.    A.  C.  Both.    B.,  04, 801. 
Obstruction.    Bridge  without  a  draw  15  m.  up; 
04, 796. 

OPEBATIONS. 

1906-06.    4,444  c.  y.,  p.  m.,  dr.;  proj.  com- 
pleted, 06, 859. 

PHYSICAL  CHABACTEBISTICS. 

De.  of:  A  tidal  estuary,  15  m.  long,  to  villages  of 
Newcastle  and  Damariscotta,  04, 796. 

PBOJECTS. 

Maj.  Koessler,  1903,  reoom.  instead  desired  12' 
a  9'  Chan.;  est.,  $4,900,2  04, 798, 800. 

SCEVEYS. 

Au.  act  June  13,  1902;  made,  1902-03,  by  Maj. 
Koessler,2  04, 795. 


A-188(a) 


SOUTH  BRISTOL  HARBOR,  ME. 


APPBOPBIATIONS. 

1912,  $3,500, 13, 1364. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  12,  49, 65. 
In  charge.    Lt.  Col.W.  E.Craighill,  1912-.   B., 
IS,  1364. 

PHYSICAL  CHABACTEBISTICS. 

Shoulder  of  ledge  obstructs  passage,  13,  49. 


PBOJECT. 

Act  July  25, 1912,  au.  removing  obstr.  ledge  to  2* 
m.  1.  w.;  est.,  $3,500,3  ig,  49. 

SUBVEY. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  with  view 
to  securing  chan.  12'  x  30'  through  the  drawb. 
B.  by  Lt.  Col.  Craighill,  Nov.  26, 1910,  and  Oct.  5, 
ISrll;  est.,  $3,600,3 18, 65. 

Map.3 


A-194 


EAST  BOOTHBAY  HARBOR,  ME. 


APPBOPBIATIONS. 

1910,  $6,500,  10, 1092. 

COMMEBCE. 

Imp'tpermits  more  regular  and  satisfactory  service 
to  localities  dependent  upon  water  transportation, 
11,48. 

TraiHo,  1910,  7,855  t,  11,  48. 

CONTBACTS. 

1910.  John  H.  Gerrish,  dr.,  23.9i(  c.  y.,  and  $15 
c.  y.  for  removal  of  bowlders,  11, 1164. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  08,  44;  10,  47,  58;  11, 
48;  13,48. 
In  charge. 

Lt.  Col.  Geo.  A.  Zinn,  1908-10.    08,  26.    B.,  10, 
1092. 


Lt.  Col.  W.  E.  Craighill,  1911-12.  B.,  11,  1154; 
18, 1363. 

OPEBATIONS. 

1910-11.  13,348  c.  y.  dr.,  completing  proj.,  11, 
1154. 

PBOJECT. 

Act  June  25, 1910,  adopted  proj.  for  dr.  to  increase 
d.  to  8',  at  m.  1.  w.;  est.,  $6,500,4  s  10, 47, 48. 

SUB  VETS. 

Pre.  and  sur.  au.  act  Mar.  2,  1907,  for  8'  d.;  Bs. 
Maj.  Zinn,  1907,  and  Feb.,  1908  (unfav.),*  08,  44. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909;  Bs.  Lt. 
Col.  Zinn,  Apr.  27  and  Oct.  15,  1909;  extension  ol 
proj.  would  require  dr.  area  8'  x  160'  x  180',  m.  l.w.; 
est.,  $2,500,5  10,  58. 

Maps.*  6 


'  H.  D.  167,  58th,  2d. 
2  H.  D.  53,  68th,  2d. 


3  H.  D.  564,  62d,  2d. 

»  H.  D.  944,  60th,  1st.  (fav.) 


6  H.  D.  684,  61st,  2d. 
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A-197 

APPEOPBIATIONS. 

1912,  J18,000, 13, 1364. 

COMMERCE. 

Important,  97,  803;  1900, 1119. 

Traffic,  1910,  115,322  t.  (ice,  coal,  fish,  lumber, 
etc.);  passengers,  103,000, 18, 1364. 

Deepening  would  give  better  access  to  wharves, 
la,  50. 

ENGINEEKS. 

Chief  of  Engineers.  B.,  97,  43;  99, 62;  00, 63; 
11, 61;  12, 50. 

Uaj.  B.  L..Hozie.  1897.    B.,  97, 802. 

Maj.  S.  W.  Eoessler,  1900.    E.,  00, 1117, 1120. 

Lt.  Col.  W.  E.  Craigliill,  1911-.    11,  35;  B.,  18, 

Assistant.    A.  C.  Both.   B.,  1118. 


BOOTHBAY  HARBOR,  ME. 


PHTSICAL  CHAEACTEBISTICS. 

*    De.  ol,  97, 803;  00, 1119, 1120;  13, 50. 

H.  so  well  favored  naturally  as  to  require  no 
artificial  works,  1899,  00, 1121. 

PBOJBCT. 

Act  July  25,  1912,  au.  dr.  to  12',  m.  1.  t.,  along 
wharves  and  at  upper  end;  est.,  118,000;  first  work 
au.,1 13, 60. 

SUB  VETS. 

Ex.  au.  act  Jime  3, 1896,  made  by  Lt.  Col.  Bam- 
rell,  1897  (B.  fav.)  97, 803. 

Ex.  and  sur.  au.  act  Mar.  3,  1899,  made  by  Maj. 
Roessler,  1899  (see  Physical  Characteristics),  00, 
1117, 1120. 

Ex.  and  sur.  au.  act  June  25, 1910;  Bs.  submitted 
1910  and  1911  by  Lt.  Col.  Craighill;  est.,  tl8,000,i 
11,  61. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  etc.,  18, 
SO. 

Map.i 


A-SOO 


HENDRICKS  HARBOR,  ME. 


ENGINEEBS. 
Clilet  of  Engineers.    B.,  07, 43. 
In  charge.    Lt.  Col.  W.  M.  Black,  07, 21. 


SUB  VET. 

Ex.  and  sur.  au.  act  Mar.  3, 1906,  for  rock  removal; 
Es.  Lt.  Col.  Black,  1905  and  1906  (unfav.),2  07, 43. 


A-319 


KENNEBEC  RIVER,  ME.= 


APPEOPEIATIONS. 


1827, 
1828, 
1830, 
1832, 
1840, 
1862, 
1866, 
1867, 
1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1888, 
1890, 
1892, 
1894, 
1896, 
1902, 
1906, 

1907, 

1908, 
1909, 
1910, 


J4,000.00) 

3,600.00l66,iii,  28. 

5,000.00) 

20. 32,  act  July  3. 

1,075.39,  act  July  20. 

6,000.  00,  act  Aug.  30. 
20,000.00,67,490. 
30,000.00,67,490. 
U4,850.00,  actApr.  10. 
15,000.00,70,81. 
15,000.00,71,90. 

8,000.00,78,89. 
12,000.00,73,98,1064. 
12,000.00,  74,108. 
15,000.00,76,115. 
75,000.00,89,628. 
50,000.00,90,443. 
100,000.00,98,614. 
50,000.00,95,559. 
55,000.00,96,564. 
40,000.  00,  03,  84L 
16,000.00,06,860. 
f75,000.00\-,~  ooq 

86,500.00,08,932. 
70,000.00,09,973. 
43,600.00,10,1094. 


Total,  847,445.71    (Incl.  sales,  and  820,000  app. 
for  Richmond  H.,  Kenne- 
bec  B.,   $867,448.96,    13, 
1365.) 
COMMEBCE. 
Important,  67,  491,  495,  496;  69,  456,  457. 
Increase  ol,  68, 868. 

Importance  of  the  R.  as  a  water  communication 
between  the  seaboard  and  the  interior  of  the  State; 
lumber,  granite,  and  ice  shipments,  88,  415,  416. 
Shipping  and  freight,  89,  529. 
De.  of,  00, 1124. 


Est.  that  increase  of  d.  from  17'  to  20'  would 
reduce  freight  on  ice  20i|!  t.,  07, 34;  13,  64. 

In  1911,  298,256  t.,  principally  coal,  ice,  and  pulp, 
13, 64. 

CONTBACTS. 

1867.  A.  B.  Wright,  dr.,  40(|:  c.  y.,  67,  490,  492. 
A.  B.  Wright,  dr.,  40*  c.  y.,  68,  862,  854. 
A.  B.  Wright,  dr.,  40  and  50*  c.  y.,  71, 


1868c 
1871 

843,  844. 

1873. 
73,  931. 
1063. 

1873. 

1874. 
J33.50O. 


G.  W.  Townsehd,  removing  r.,  $30  c.  y., 
A:  B.  Wright,  dr.,  50$  c.  y.,  78,  931;  73, 


E.  M.  Le  Prohon,  removal  of  r.,  73, 1064. 
E.  M.  Le  Prohon  &  Co.,  removal  of  r., 
y.    I.  Hamilton,  removal  of  r.,  $15  c.  y., 
7S,  ii,  392. 

1889.  M.  J.  Wheeler,  St.,  9Sii  t.,  and  fascines, 
85i|:each,  89,,628. 

1890.  Jordan  &  Carleton,  removal  of  old  bridge 
prs.,  $2,423,  91,593. 

1893.  Moore  &  Wright,  dr.,  17Jt  o.  y.,  93,  615; 
28  and  40*  c.  y.,  s.  m.  ($42,600),  93,  698. 

1893.  Townsend  &  Olsen,  ledge  removal, 
$12.47  c.  y.,  p.  m.  ($23,518.42),  93, 698. 

1895.  Moore  &  Wright,  dr.,  24  and  29i  c.  y., 
s.  m.  ($40,070),  95,  660.  Rogers  &  Fitzpatrick, 
ledge  removal,  $9.87  c.  y.,  p.  m.  ($14,814.87),  96, 560. 

1898.  Moore  &  Wrigtt,  dr.,  40$  c.  y.,  s.  m.,  and 
bowlder  removal,  $10 1.  ($18,000),  98, 829. 

1905.  Eastern  Dredging  Co.,  35.5*  c.  y.,  o.  m., 
06,  861. 

1907.  Eastern  Dredging  Co.,  dr.,  36i,  41J,  90, 
and  44J*c.y.,s.m.  bowlders, $8 1.  RoweBrothers 
Co.,  St.  m  jes. ,  880 1.  lor  St.,  and  $6.60  e.  y.  for  masonry 
beacons,  08, 932. 

1909.  Eastern  Dredging  Co.,  r.  excavation, 
$19.30  c.  y.,  p.  m.,  09, 974. 

1910.  Eastern  Dredging  Co.  (suppl.),  placing 
loose  r.  excavated  from  Lovejoys  Narrows  in  j.  at 
Upper  Sands  Bar,  35*  c.  y.,  s.  m.,  10, 1094. 


1  H.  D.  82,  62d,  1st. 

2  H.D.  272, 69th,  2d. 

«  At  Lovejoys  Narrows:  Ex.— B.  (fav.)  Jan.  11, 1827.    Bath  to  Augusta,  Augusta  to  Skowhegan,  mouth 
to  Bath:  Sur.— B.  Sept.  20, 1837;  est.  $22,000.    (H.  D.  No.  482,  55th,  2d.)  -     ' 

*Ailott«<}, 


rSee  pp.  14-22  for"] 
Lexplanations,  etc.J 
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1911.  Johnston  &  Virden,  r.  excavation  at 
South  Gardiner,  Me.,  245±  o.  y.,  p.  m.,  at  $20.60 
0.  y.,  11, 1158. 

DEFENSE. 

V.  S.  arsenal  at  Augusta,  67,  496. 

Importance  of  impt.  to  U.  S.  in  case  of  war,  67, 
490,  496. 

Fort  Fopham,  at  the  mouth  of  the  Kennebec, 
67,  490,  495. 

DOCUMENTS.    (Not  published  in  reports.) 

H.  Doc.  91,  39th  Cong.,  2d  sess.  Sur.,  Kennebec 
and  Penobscot  Rs.,  67, 17. 

ENGINEERS. 

Chief  rt  Engineers.  R.,  66, 7,  ii,  40,  iii,  28;  67, 
17,  49;  68,  71;  69,  62;  70,  80;  71,  89;  78,  89;  73, 
97;  74,  107;  76,  116;  76,  40;  77,  34;  78,  38;  88, 
16,  22;  89,  26;  90,  20;  91,  26,  33,  424;  93,  30,  39, 
93,  28;  94,  28;  95,  30;  96,  33;  97,  35;  98,  45;  99; 
53;  1900,  68,  64;  01,  130;  03,  74;  03,  50;  04,  31; 
OS,  33;  06,  31;  07,  32,  43;  08,  36;  09,  39;  10,  40, 
58;  11, 60;  13, 52, 66. 

In  chaise: 

Col.  S.  H.  Long,  1837;  67,  494. 

Col.  J.  D.  Graham,  1864-66..  R.,  66, 36. 

Maj.  B.  S.  Alexander,  1866;  66,  ii,  40;  67,  493. 

Lt.  Col.  George  Thorn,  1866-78.  R.,  67,  488,  490, 
492;  68,  852,  856;  69,  466;  70,  600,  506;  71,  842; 
73,  930;  73,  1063;  74,  ii,  303;  75,  ii,  392;  76,  158; 
77,  162;  78, 195. 

Lt.  Col.  J.  A.  Smith,  1888-92.  R.,  88,  412,  417; 
89,  527;  90,  442;  91,  590,  622. 

Lt.  Col.  P.  C.  Hains,  1892-94.  R.,  93,  513,  544; 
93,  693;  94,  508. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  96,  567. 

Lt.  Col.^.  N.  DamreU,  1896.    R.,  96, 560. 

Maj.  E.  L.  Hoxie,  1897-98.    R.,  97, 787;  98,  828. 

Maj.  S.  W.  Eoessler,  1899-1904.  R.,  99,  1039; 
00,  1096,  1121,  1127;  01,  1005;  03,  840;  03,  724; 
04,  789. 

Lt.  Col.  W.  M.  Black,  1905-06.  R.,  06,  791;  06, 
860. 

Maj.  G.  A.  Zirm,  1907-10.  R.,  07,  888;  (Lt.  Col.) 
08,  931;  09,  972;  10, 1093. 

Lt.  Col.  W.  E.  Craighill,  1910-.  R.,  11, 1165;  13, 
34, 1365. 

F.  S.  BuiTOwes.    R.,  88,  421;  93,  647;  00, 1129. 
A.  C.  Both.    R.,  1900, 1126. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Thom,  dr.  through  Shepards  Pt. 
Shoal,  $10^14.32,  67,  494.  Increased  d.,  817,503.60, 
67, 494.  Dr.  ohan.  through  all  the  shoals,  550,000, 
67,  490.  To  excavate  a  chan.  through  Hmldeys 
and  Browns  Isld.  Shoals,  $3,000, 67,  489.  Modified 
est.  for  completion  of  work  from  Gardiner  to  Au- 
gusta, $80,000,  68,  862, 857. 

By  Lt.  GoL  Thom,  Richmond  to  Gardiner, 
112,976.30,  71, 844.  Removal  of  2  ledges  of  r.  below 
Richmond,  $13,500,  73, 932.  Removal  of  Half-tide 
Rock  and  Ledge  No.  2,  etc.,  $30,603.60,  73,  1064. 
Removal  of  ledges  3,  4,  and  6,  and  Dry  Rock, 
$40,600,  74,  ii,  303. 

OPERATIONS. 

1867.   63,626  c.y.  dr.,  68,852. 

1869-70.  30  bowlders  removed  and  22,039  c.  y. 
dr.,  69,  455;  50  bowlders  removed  and  39,633  c.  v. 
dr.,  70, 500. 

1870-71.  50  bowlders  removed  and  12,610  c.  y. 
dry  70, 606;  71, 842;  73, 88, 931. 

1871-73.  60  bowlders  removed;  Nehumkeg 
Rock  removed  and  28,466  o.  y.  dr.,  73, 931. 

1873-73.    7,795  c.  y.  dr.^3, 1064. 

1873-74.  Removal  of  Half-tide  Rock,  74,  ii, 
303. 

1874-76. .  Removal  of  3  ledges  r.,  76,  ii,  392. 

1876-76.  325  c.  y.  r.  removed;  work  unsatis- 
factory, 76, 40, 158. 

1876-77.   90S  c.  y.  r.  removed,  77, 35, 162. 

1877-78.    545  0.  y.  r.  removed,  78, 38. 

1888-89.  4,542 1.  St.  and  369  fascines  delivered, 
80, 628. 

30462°— H.  Doc.  740,  63-2 1 


1889-90.  41,038  t.  st.  and  8,541  fascines  placed 
in  the  work,  90,  442. 

1890-91.  39,484 1.  St.  and  4,351  fascines  placed 
in  the  work;  64,696  c.  y.  dr.;  removal  of  old  br.  prs. 
begun,  91, 591,  592,693. 

1891-93.   30,000  o.  y.  sand  dr.,  98,  613. 

1893-93.  About  12,000  t.  St.  placed  in  j.  at 
Upper  Sands  Bar  and  about  9,000  t.  st.  placed  in 
j.  at  Beef  Rock  Shoal;  dr.  in  progress,  93, 696. 

1893-94.  About  90,000  o.  y.  dr.  and  6,044  t. 
placed  in  j.  at  Beef  Rock  Shoal;  over  600  c.y.  ledge 
r.  removed  at  Lovejoy  Narrows,  94, 511. 

1894-96.  Ledge  removal  and  dr.  In  progress, 
96,659. 

1896-96.  About  128,000  c.  y.  dr.  and  about 
3,000  c.  y.  r.  excavated;  j.  at  Beef  Rock  Shoal  re- 
paired with  2,660 1.  St.,  96, 563. 

1896-97,  In  connection  with  preceding  years, 
133,715  c.  y.  dr.  About  1,383  c.  y.  r.  excavated  at 
Lovejoy  Narrows,  97, 787. 

1897-98.    Dr.  in  progress  at  Gages  Shoal,  98, 

1898-99.  37,409  c.  y.  dr.;  139  t.  bowlders  re- 
moved from  Gages  Shoal.  Proj.  practically  com- 
pleted, 99, 1039. 

1901-03.  Dr.  of  shoals,  caused  by  spring  fresh- 
ets, in  progress,  03, 841. 

1903-03.  Removal  of  shoals  completed,  03, 
724. 

1906-06.    3,000  c.  y.s.m.,  dr.,  06, 860. 

1906-07.    52,000  c.  y.  dr.,  07,  888. 

1907-08.  104,329  o.  y.  dr.,  and  11,278  t.  st. 
placed  in  j.,  08,  931. 

1908-09.  212,129  o.  y.  s.  m.,  dr.,  21,722  t.  st. 
placed  in  2  js.,  masonry  beacon  built  on  end  of  each 
j.,  and  drilling  and  blastmg  r.  at  Lovejoys  Narrows, 
09  972. 

1909-10.  192,608  c.  y.  dr.,  one  7 1.  bowlder  and 
982  c.  y .  r.  removed,  and  1,936  c.y.  material  placed 
in  j.  at  Upper  Sands  Bar,  10, 1093. 

1910-11.  Dr.  completed,  49,896  c.  y.  removed  at 
415t  and  58  c.  y.  at  904;  also  61 1.  of  bowlders  at  S8.00; 
2,031.1  c.y.p.m.,r.  excavated  at  Lovejoys  Narrows, 
completing  contract;  material  placed  on  js.  at  Beef 
Rock  and  Upper  Sands,  11, 1166. 

1911-13.  260  c.  y.  r.  removed  near  South  Gar- 
diner, at  $20.50  c.  y.,  p.  m.,  and  a  tew  bowlders 
taken  out  at  other  points,  18, 1365. 

PHYSICAL  CHARACTERISTICS. 

High  and  low  water,  67,  493. 

Bed  of  R.  composed  olsand  and  gravel,  67, 493. 

Rapid  rise  of  R.,  70,  601. 

De.  of,  00, 1125, 1129;  10,  49;  18,  53. 

Spring  freshet  ol  1902  higher  than  usual;  caused 
much  shoaling,  08, 76. 

Range  of  tides,  etc.,  13,  63. 

R.  drains  many  lakes  and  streams,  and  from 
Moosehead  L.,  in  w.  central  Me.,  flows  150  m.  in  a 
s.  direction,  discharging  into  Atlantic  25  m.  e.  of 
Portland.  Augusta  is  head  of  navigation,  44  m. 
from  mouth;  Swan  Isld.  is  20  m.  from  mouth.  Proj. 
portion  between  Augusta  and  Swan  Isld.,  18,  52. 
Above  Augusta  stream  devoted  to  water  power  and 
umbering,  13,63. 
1 
PLANS.    (See  Projects.) 

By  Col.  Long,  1837,  dr.  chan.  through  Shepards 
Pt.  Shoal,  67,  494. 

By  Lt.  Col.  Hains,  1892,  5'  navigation,  SS.  land- 
ing at  Augusta  to  Waterville;  cost  $45,800;  also  for 
1.  lock  at  Augusta;  cost  $25,000;  total  est.,  $70,800, 
93,547. 

PRIVATE  (CITT)  WORK. 
Dr.  by  Augusta,  1847,  67,  494. 

PROJECTS.    (See  Plans.) 

By  Maj.  Alexander,  dr.  new  chan.  through 
Shepards  Pt.  Shoal,  67,  493. 

By  Lt.  Col.  Thom,  new  ohan.  7-8'  x  75'  through 
all  shoals;  est.,  $60,000,  67,  490.  App.  by  Chief  of 
Engineers,  68, 855.  To  increase  w.  of  chan.  to  100'; 
est.,  $80,000,  68,  852, 867. 

By  Lt.  Col.  Thom,  1871,  for:  1st,  removal  of  Ne- 
hurnkeg  Eock;  2d,  removal  of  a  ledge  and  bowlders 
below  Gardiner;  3d,  dr.  Upper  Sands  Bar;  4th,  dr. 
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lihrougli  Swan  Isld. ;  5tli,  removing  ledge  from  chan. 
near  Richmond;  est.,  $12,976,  71,  843;  73,  931. 

By  Lt.  C!ol.  Thorn,  removal  of  2  ledges  of  r.  below 
Riclimond;  est,  113,500,  73,  932.  Removal  of 
Half-tide  Rook,  ledge  No.  2,  and  sunken  ledge;  est., 
$30,603,  73,  1064.  Removal  of  ledges  3,  4,  and  5 
and  Dry  Rock;  est.,  $40,500,  74,  ii,  303;  76, 158. 

By  Lt.  Col.  Thom,  1870  and  1878,  chan.  not  less 
than  90'  w.,  and  from  11'  to  12'  d.  m.  1.  w.,  by  re- 
moval of  r.,  70,  81;  78,  197;  79,  263;  83,  67;  com- 
pleted in  1883;  expend.,  $45,500,  83, 62. 

By  Lt.  Col.  Smith,  1888,  Kennebec  R.  at  Bath, 
and  Augusta  to  lower  end  of  Perkins  Isld.,  removal 
of  shoals  at  Beef  Rock,  Hatchs  Rock,  and  South 
Gardiner,  and  building  of  wing  dams  and  training 
walls;  removal  of  rs.  in  H.  M  Bath  and  at  Lovejoys 
Narrows,  and  drg.  the  shoals,  Augusta  to  Gardiner; 
est.,  $410,500,  88,  417;  89,  527.  Increased  in  1892 
to  $428,500,  92,  514. 

Proj.  revised,  1892,  to  provide  for  chan.  13'  to 
Sands  Isld.,  12'  thence  to  Hinckleys  Shoal,  and  10' 
thence  to  Augusta;  a  SS.  chan.,- 9',  w.  of  Swan 
Isld.,  and  the  removal  of  old  bridge  prs.  at  Hallo- 
weU,  by  drg.,  contraction  worlis,  and  excavation; 
est.,  $388,500,  93,  695. 

By  Maj.  Roessler,  1899,  chan.  16'  x  125'  m.  h.  w. 
or  11'  at  m.  1.  w.  between  Gardiner  Bridge  and 
Augusta  dam;  est.,  $81,000,  00,  1128.  Au.  act 
June  13, 1902;  03, 841. 

Au.  act  Mar.  2,  1907,  chans.  through  shoals  be- 
tween fOot  of  Swan  Isld.  and  Gardiner  at  least  160' 


w.  and  of  such  d.  that  for  a  vessel  passing  up  the 
R.  at  usual  speed  on  flood  tide  and  timed  to  reach 
Gardiner  at  fi.  w.  the  available  d.  would  be  no  less 
than  20.5',  and  1'  deeper  OVOT Jedge;  2  traming  waUs 
to  be  repaired  and  1  lengthened  700';  est.,  $275,- 
000,'  07, 33. 

SUE  VETS. 

Ordered,  67, 17.  „  ,     .         t     „•, 

By  Lt.  Col.  Thorn,  HalloweU  to  Augusta,  67, 
488,494.    R.,  68,862.  ,„„, 

Narrows  below  Richmond,  73,  932;  73, 1064. 

Au.  act  Aug.  5,  1886;  made,  1888,  by  Lt.  Col. 
Smith,  88, 412, 417.  ^      ,„„„   ^     t* 

Sur.au.  act  Sept.  19,  1890;  made,  1892,  by  Lt. 
Col.  Hains,  93, 546.  ,    ^    ,^  - 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made  by  Maj. 
Roessler,  1899  (R.  fav.),  00, 1122. 

From  mouth  to  Gardiner,  au.  act  Mar.  3,  1908; 
made,  1905-06,  by  Lt.  Col.  Black,'  07,  43. 

Ex.  from  mouth,  along  Popham  Beach,  au.  act 
Mar.  3,  1909;  made,  1909,  by  Lt.  Col.  Ziim  (B. 
untav.),2 10,  58. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 53. 

Pre.  ex.  and  siu:.  of  chan.  w.  of  Swan  Isld.  au. 
act  Feb.  27, 1911.  Bs.,  Lt.  Col.  CraighiU,  1911  and 
1912,  with  maps;  est.,  $30,500,  with  $2,600  ann. 
mainten.,8 13, 66. 

Maps.i    90,  442;  13, 66. 


A-319(a)     RICHMOND  HARBOR,  KENNEBEC  RIVER,  ME. 


APPROPRIATIONS. 

1881,  $10,000,81,478. 

1882,  10,000,83,496. 


Total,    20,000 


CONTRACTS. 

1881.  J.  Gum,  rubblest.,  $1  t.,  81,  478.  S.  F, 
Puringtonjdrg.,  29$  c.  y.,  81, 478. 

18'83.  Kennebec  Drg.  Co.,  drg.,  40il!  c.  y.,  83, 
416. 

ENGINEERS. 

Chlet  of  Engineers.    Bs.,  80,  72;  81,  66,  77; 
83,66;  83,61. 
In  charge: 

Col.  G.  Thom,  1880-83.    Rs.,  81, 476, 479;  83, 493. 
Col.  C.E.  Blunt,  1883.    R.,  83,  415. 
Assistant.    Lt.  W.  T.  Rossell.    B.,  81,  480. 


OPERATIONS. 

1881-83.  3,124  t.  rubblest.  delivered  in  Swan 
Isld.  wing  dam;  6,300  o.  y.  drg.  at  foot  of  Swan 
Isld.,  83,  494. 

1883-83.  38,977  c.  y.  drg.  at  head  and  foot  of 
Swan  Isld.  and  at  Hatches  Rocks,  completing 
projd.  imp.,  83,  416. 

PROJECTS. 

By  Col.  Thom,  1880,  increasing  d.  to  11'  m.  1.  w., 
by  drg.  at  loot  of  Swan  Isld.,  and  to  10'  at  head  of 
isld.  and  at  Hatches  Rocks;  est.,  $20,000,  81,  477. 
Proj. -completed  in  1883,  83,  416. 

SURVEYS. 

Au.  act  June  14, 1880;  made,  1880,  by  Col.  Thom, 
81,  479. 


A-331    SASANOA  RIVER,  ME.  (Bath,  Me.,  Gut  opposite). 

(See  A-219.) 

1880.  J.  Andrews,  removing  r.,  $36  c.  y.,  81, 
484. 

1881.  G.  W.  Townsend,  removing  r.,  $36  c.  y., 
81,  486. 

1897.  R.  H.  Rogers,  ledge  excavation,  $10.48 
c.  y.  ($9,432),  97,  789. 

1898.  Moore  &  Wright,  dr.,  25$  c.  y.  ($500), 
98, 831. 

1907.  F.  W.  Carlton,  i.  removal,  $9.50  o.  y., 
p.  m.,  08, 930. 

ENGINEERS. 

Chief  Of  Engineers.  B.,67,49;  69,62;  70,81; 
71,  90;  73,  89;  73,  98;  78,  38;  79,  45;  80,  65;  81, 
67;  83,  67;  83,  62;  96,  39;  96,  34;  97,  37;  98,  46; 
99,  56;  07,  31;  08,  34;  09,  37;  10,  48;  11,  49; 
18, 60. 

In  charge: 

Lt.  Col.  G.  Thom,  1867-83.  R.,  67,  498;  70,  506; 
71,  845;  73, 932;  73, 1064;  78, 196;  79,  252;  (Col.) 
80,  333;  81, 484;  83,  496. 

Col.  C.  E.  Blunt,  1883.    R.,  83,  418. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  95,  592. 

Lt.  Col.  A.  N.  Damrell,  1896.    B.,  96,  565. 


i-JtUJI 

1870, 

$10,000,70,81. 

1871, 

6,500,71,90. 

1878, 

17,000,  78,  39. 

1880, 

7,000,80,335. 

188X, 

5,000,81,68. 

1896, 

19,000,96,665. 

1907, 

44,000,07,888. 

Total, 

< 108, 600 

COMMERCE. 

Obstructions  to,  67,  49,  499;  69,  62. 
Benefit  of  imp.  to  C,  67,  600;  78, 199. 
C.  importance  of  the  "  Gut,"  78, 199;  79, 254. 
De.  0^  96,  593. 

Imp.  gives  practically  a  straight  chan.  140'  w., 
makmg  it  easily  navigated,  09, 38. 
1911, 10,462 1.,  13,  61. 

CONTRACTS. 

1878.    J.  Andrews,  r.  excavation,  79,  263. 
1870.    W.  W.  Wright,  dr.,  SO*  o.  y.,  79,  253. 


>  H.  D.  321,  59th,  2d. 
'  H.  D.  411,  61st,  2d. 


»  H.  D.  746,  62d,  2d. 

4  Of  this  amount,  $7,012.31  was  covered  into  Treas. 


rSee  pp.  14-22  tor"! 
Lexplanations,  etc.J 
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Maj.  R.  L.  Hoxie,  1896-98.    B.,  97,  789;  98, 830. 

Uai.  S.  W.  Boessler,  1899.    B.,  99, 1040. 

Maj.  G.  A.  Zinn,  1907-10.  B.,  07, 888;  (U.  Col.) 
08, 929;  09, 971;  10, 1093. 

Lt.  Col.  W.  E.  Craighill,  1911-.  B,  11,  USS; 
18, 1364. 

OBSTRUCTIONS. 

Draw  of  Arrowsic  Bridge  in  unsatisfactory  place, 
9S,  593. 

OPEBATIONS. 

1870-71.  5,550  c.  y.  dr.;  918  t.  i.  excavated; 
2  wrecks  removed,  71, 845,  846. 

1871-73.    250  c.  y.  r.  excavated,  73, 932. 

1873-73.    750  c.  y.  r.  excavated,  73,  98, 1065. 

1878-79.    lllj  c.  y.  r.  excavated,  79,  46,  253. 

1879-80.  185i  0.  y.  r.  removed  from  ledge; 
11,800  c.  y.  dr.  at  shoal  above  upper  Hell  Gate; 
1,200 1.  St.  placed  in  j.,  80, 334. 

1880-81.    Removal  of  120e.  y.  r.,at$36, 81, 485. 

188 1-83.  Removal  of  sunken  ledges  completed, 
83, 497. 

1883-83.  Removal  of  57  c.  y.  t.  Imp.  com- 
pleted as  orig.  proj.    83,  419. 

1896-97.    113  c.  y.  r.  removed,  97,  789. 

1897-98.  About  700  c.  y.  r.  removed  and  955 
c.  y.  dr.  Beaoon  built  on  j.,  proj.  completed. 
98  830  '   i     -  jr 

1907-08.    740  c.  y.  r.  removed,  08, 929. 
1908-09.    2,126  c.  y.,  p.  m.,  r.  removed,  com- 
pleting proj.,  09, 971. 


PHTSICAI.  CHABACTEBISTICS. 

Tides,  67, 499. 
Character  of  ledge,  71,845. 
Velocity  of  current,  71,  846. 
The  "Gut"  described,  78, 198. 
De.  of,  80, 333;  95,  593. 

PBOJBCTS. 

By  Col.  Thorn,  1870  and  1878,  chan.  not  less  than 
90*  wi.  and  from  11'  to  12'  d.  m.  1.  w.,  by  the  removal 
of  r.,  70,  81;  78, 197;  79,  263;  83,  67.  Proj.  com- 
pleted  in  1883  by  expend,  of  $45,500,  83, 62. 

By  Maj.  Heap,  1894,  dr.  12'  at  Carleton  Ledges; 
for  wi.  the  chan.  at  upper  Hell  Gate  to  125'  with  d. 
of  12';  est.  cost,  including  a  beacon  on  the  j.  at 
Camp  Ground,  119,000, 95, 594. 

Act  Mar.  2, 1907,  proj.  to  increase  wi.  to  not  less 
than  140',  and  to  remove  Flat  R.,  to  12'.,  m.  1.  w.; 
est.,  $44,000,1  07,  32. 

StJEVETS. 

By  Lt.  Col.  Thom,  1867  and  1878, 67, 499;  79, 253. 

Ex.  at  Bath,  Augusta  to  Perkins  Isld.,  au.  act 
Aug.  5, 1886,  87, 22.    (See  Kennebec  R.,  Me.) 

Sur.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Heap,  95, 593. 

Cong,  docs.,  etc.,  relating  to  ex.,  suis.,  plans,  ete. 
13,51. 

Maps.    80, 334. 


A-336(a) 


COBESSECONTE  CANAL,  ME. 


A-330 


APPBOPBIATIONS. 

1880,  $10,000,80,333. 

1881,  6,000,81,483. 

1882,  5,000,83,495. 


CATHANCE  RIVER,  ME. 


Total,      21,000 

commebce:. 

Benefit  to  C.  from  imp.,  81, 483. 

CONTKACTS. 

1880.  W.  W.  Wright,  dr.,  27i|i  c.  y.,  81,  484; 
completed,  81, 482.  Eastern  Dredging  Co.,  dr.,  21$ 
c.  y.,  81,  484;  completed,  83,  495. 

1882.  Kennebec  Dredging  Co.,  dr.,  34$  c.  y., 
83,  418;  completed,  84,  465. 

ENGINEEES. 

Chief  of  Engineers.  B.,  80,65,71;  81,67;  83, 
66;  83,  61;  84,  70. 

In  charge: 

Col.  G.  Thom,  1879-83.  K.,  80,  332,  354;  81,  482; 
83,  495. 


Col.  C.  E.  Blunt,  1883-84.    B.,  83,  417;  84,  465. 
Assistant.    E.C.Jordan.    B.,  80, 355. 

OPEBATIONS. 

1880-81.    31,347  o.  y.,  dr.,  81,  482. 

1881-83.    27,922  c.  y.,  dr.,  83,  495. 

1883-83.    9,450  c.  y.,  dr.,  83,  417. 

1883-84.  Contract  with  Kennebec  Dredging 
Co.,  dr.,  completed,  84,  465.  Imp.  completed,  8^ 
465. 

PBO,FECTS. 

By  Col.  Thom,  1879,  imp.  R.  at  its  junction  witL 
the  Kennebec,  by  dr.  chan.  10'  m.  I.  w.  and  a  w.  of 
not  less  than  200'  from  the  outlet  of  the  R.  into 
Merry  Meeting  B.  to  the  chan.  of  the  Kennebec  R. 
near  "The  Chops,"  about  2i  m.;  est.,  $25,000,  8i; 
67. 

SUB  VET. 

Au.  act  Mar.  3,  1879,  79,  52;  made,  1880,  by  Lt. 
Col.  Thom,  80,  354, 355. 
Maps.    80, 332. 


A-333  ANDROSCOGGIN  RIVER  (at  and  below  Brunswick), 

ME. 


ENGINEEBS. 

Chiet  of  Engineers.    B.,  81, 77;  83, 77;  84,  73. 
In  charge.    Col.  G.  Thom,  1882-83.    B.,  83, 527; 
84,  473. 
Col.  C.  E.  Blunt,  1883-4. 
Assistant.    Lt.  W.  T.  Rossell.    B.,  83,  528. 

PLANS. 

■  By  Col.  Thom,  1881,  di.  chan.  at  Brunswick, 
6}'  z  ISC  d.  1.  w.,  through  the  shoals  above  Foster 


Isld.,  with  bank  protection  and  closure  of  chan.  n. 
of  Cow  Isld.;  no  information  as  to  necessity  of  imp. 
or  its  benefit  to  C;  est.  cost,  $34,000, 83, 528, 530. 

SUB  VET. 

Au.  act  Mar.  3,  1881,  made  by  Col.  Thom,  1881, 
83, 527. 
Ex.  below  Brunswick  (B.  unfav.),  84,  473. 


1 R.  &  H.  C.  47,  aist,  2d. 


'  Sur.— B.  Feb.  18, 1828.     H.  D.  482  55th,  2d. 
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A-333(a)  BRUNSWICK  CANAL  AND  HARBOR,  ME.' 

(See  Androscoggin  River.) 

A-334(a)  AMMONOSOOK  CANAL,  N.  H.^ 

A-338(a)     PARKERS  HEAD  HARBOR  AND  CHANNEL,  ME. 


COMlVtEBCE. 

De.  ol,  95, 581;  1900, 1137. 
Limited,  9S,  581. 

ENGLNEEKS. 

Chief    of    Engineers.     R.,   95,   38;   99,  62; 
1900, 64. 
In  cbarge: 

Lt.  C!oi.  D.  P.  Heap,  1896.    B.,  95, 581. 
Maj.  S.  W.  Roessler,  1900.    B.,  00, 1131, 1136 
Assistants: 


A.C.Botli.    B.,  1900,1134. 

F.  S.  Burrowes.    E-  1900, 1137. 

PHTSICAX,  CHABACTEBISTICS. 

De.  of,  95, 681;  OO,  1136. 
SUE  VETS. 

Ex.  au.  act  Aug.  17, 1894,  made,  1894,  by  Lt.  Col, 
Hains  (B.  unXav.),  95, 581. 

Ex.  and  sur.  au.  act  Mar.  3, 1899,  made,  1899,  by 
Maj.  Roessler  (E.  unlaT.),  00, 1132,  1136. 


A-344(a) 


COMMEBCE. 

E.  used  to  small  extent  by  fishing  boats  and 
launches,  04,  794. 

ENGINIIEBS. 

Cblef  at  Engineers.    B.,  04, 34. 

Board  of  Engineers  (B.  &  H.)  concurs  in  Maj. 
Boessler's  opinion,  1902,  that  H.  unworthy  of  imp., 
04,  795. 

Engineer  In  cbarge.  Maj.S.W.Roessler.  04, 
34;  E~  794. 


CAPE  SMALL  HARBOR,  ME. 

PHYSICAL  CHABACTEBISTICS. 

Detailed  de.,  04,  793. 


SIXEVEY. 

Pre.  ex.  au.  act  June  13,  1902;  B.,  1902,  by  Maj. 
Koessler  (nnfav.)  >  04,  793. 


A-245 


NEW  MEADOWS  RIVER,  ME. 


ENGINEEBS. 

Cblef  of  Endneers.    B.,  12, 66. 

In  charge.   Lt.  Col.  W.  E.  CraighiU,  12, 34. 


SUEVEY. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910;  E.  to  come, 
13,66. 


A-354(a)    SOUTH  HARPSWELL,  ME.     (Channel  near.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  08,  44. 

In  charge.    Lt.  Col.  Geo.  A.  Zinn,  08, 26. 


SUBVEY. 

Ex.  and  sur.  au.  act  Mar.  2,  1907,  with  view  to 
removing  ledge  off  Potts  Pt.;  Es.  by  Lt.  Col.  Zinn, 
1907  and  1908  (untav.),*  08,  44. 

Maps.* 


A-359(a)     HARRASEEKET  (HARRISECKET)  RIVER,  ME* 


APPBOPEIATIONS. 

1890,  JIG,  000,  91,596. 
1892,  16,000,  93,  817. 
1894,    5,000,95,562. 

Total,      31,000 

COMMEBCE. 

Confined  to  a  single,  small  steamer,  which  maizes 
daily  trips  to  PorUand,  Me.    97,  816. 

CONTEACTS. 

1S93.    Moore  &  Wright,  dr.,  17i*  c.  y.  s.  m. 
($26,260),  94,  613. 
1895.   Moore  &  Wright,  dr.,  17*  c.  y.  s.  m. 
(16,800),  96,  562. 

ENGINEEBS. 

Chief  of  Engineers.  B.  83,  77;  89,  31;  91, 
26;  93, 31;  93, 30;  94, 29;  95, 31;  96, 36;  97, 44. 

In  charge: 

Col.  G.  Thorn.    E.,  83, 530. 

Lt.  Col.  J.  A.  Smith,  1889-92.  B.,  89,  560;  91, 
594. 

Lt.  Col.  P.  C.  Hains,  1892-94.  E.,  93,  516;  93, 
699;  94, 512. 

Lt.  Col.  D.  P.  Heap,  1896.    E.,  95, 561. 

Lt.  Col.  A.  N.  Damrell,  1896.    E.,  96,  666. 

Maj.  K.  L.  Hoxle,  1897.    E.,  97, 815. 


Assistants: 

A.  C.  Both.    E.,  83,  531. 

W.  F.  Robinson.    E.,  97, 816. 

OPEEATIONS. 

1893-94.    Dr.  m  progress,  94, 513. 
1894-95.    94,000±c.  y.  dr.,95,  661. 
1895-96.    69,000±c.  y.  dr.,  completing  pro]., 
96,567. 

PHYSICAL  CHABACTEBISTICS. 

De.  of,  89, 651. 
PLANS. 

Col.  Thom,  1881,  dr.  chan.  Weston  Pt.  to  Free- 
port  Landing,  eC  x  12J'  h.  w.,  with  a  basin  at  Free- 
port  ISO"  w.;  est.,  $13,000, 83, 531. 

PEOJECTS. 

By  Lt.  Col.  Smith,  1889,  at  H.  entrance  excavat. 
Chan.  14'  x  60'  m.  1.  w.,  and  constr.  of  wing  dams; 
est.,  $36,000,  89,  651;  93,  616. 

SUE  VETS. 

Au.  act  Mar.  3,  1881,  made  by  Col.  Thom,  83, 
630. 

Ex.  au.  act  Aug.  11, 1888,  made,  1889,  by  Lt.  Col. 
Smith,  89,  550. 

Sur.  au.  act  June  3, 1896.  Ex.  by  Lt.  Col.  A.  N. 
Damrell  in  1897  (E.  untav.),  97, 815. 


'  Bar.— B.,  Feb.  18, 1828.    (H.  D.  482,  56th,  2d.) 

a  Sur.— E.,  Feb.  18, 1828.    No  est.— H.  D.  482,  !5th,  2d. 


'  H.  D.  244,  58th,  2d. 
*  H.  D.  971,  60tn,  1st. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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A-360(a) 


ROYAL  RIVER,  ME. 


APPROPRIATIONS 

1871, 
1872, 
1882, 

$10,000, 
10,000, 
10,000, 

71, 
73, 
83, 

90. 
89. 
420. 

Total, 

30,000 

COMMERCE. 

Not  unimportant,  71, 850;  73, 1066. 
De.  of,  95,  579. 
SmaU,  97, 817. 

CONTRACTS. 

1871.  W:  E.  Stockbridge,  dr.,  2,945  c.  y.,  49Jt 
0.  y.,  71, 847.    Contract  abandoned,  73, 89,  933. 

1873.  A.  K.  Wright,  dr.  13,782  c.  y.,  49il!  c.  y., 
73,933;  73,1066. 

1883.  S.  F.  Hamilton,  wing-dam  constr.,  83, 
420.    A.  E.  Wright,  dr.,  26i|:  c.  y.,  84, 467. 

ENGINEERS. 

CUel  ot  Engineers.  R.,  70, 31, 83;  71,90;  73, 
89;  73, 98;  83, 62;  84, 70;  95, 38;  97, 44. 

In  charge: 

Lt.  Col.  G.  Thom,  1870-73.  B.,  71, 846;  73,  933; 
73, 1065. 

Col.  C.  E.  Blunt,  1883-84.    B.,  83, 419;  84, 466. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  95,  579. 

Maj.  E.  L.  Hoxie,  1897.    R.,  97, 816. 

Assistant.    W.  F.  Eobinson.    R.,  97, 817. 


OPERATIONS. 

1871-73.    8,963  c.  y.  dr.,  73,  933. 

1873-73.  7,764c.  y.  dr.; chan.  100' x 4J' m.  1.  w.; 
3,640 1.  r.  removed,  73, 1066. 

1883-83.    2,227 1.  rubblest.  delivered,  83,  420. 

1883-84.  20,000  c.  y.  dr.  irom  chan.,  terminat- 
ing imp.,  84, 466. 

PHYSICAL  CHARACTERISTICS. 

Rocks  and  bars  in  the  chan.;  character  of  currents, 
71, 90, 846  et  seq. 

De.  of,  96, 580. 

A  small  stream  with  a  narrow  and  crooked  chan., 
95, 580. 

PROJECT. 

By  Lt.  Col.  Thom,  r.  exeavat.  and  dr.;  est., 
135,009,  71,  846,  848. 

By  Col.  Blunt,  1883,  remedying  obstr.  caused  by 
land-slide  opposite  Wolf's  Ft.  by  constr.  of  a  rubble- 
st. wing-dam  just  above  the  obstr. ,  and  dr.  to  direct 
the  current  into  a  new  chan.  est.,  $10,000,  S3,  419,; 
420. 

SURVEYS. 

1870.    By  Lt.  Col.  Thom.    R.,  71, 847. 

Ex. ,  village  ot  Yarmouth  to  Casco  B . ,  au.  act  Aug. 
17, 1894,  made  by  Lt.  Col.  Hains,  1894  (B.,  fav.),  95, 
579. 

Sur.  au.  act  of  June  3, 1896,  by  Lt.  Col.  Damrell 
1897,  (R.  unfav.),  97, 816. 


A-362 


PORTLAND  HARBOR,  ME.' 


APPROPRIATIONS. 


1836, 
1837, 
1838, 
1866, 
1870, 
1871. 
1872; 
1873, 
1874, 
1876, 
1881, 
1882, 
1884, 


1890, 
1892, 
1896, 
1897, 
1898, 
1901, 
1905, 
1906, 
1907, 
1912, 


$10,000.00,1 
25,000.00,166,  iii,  28; 
26, 366. 00,  f    265. 
105,111.05,) 
10,000.00,  70,80. 
40,000.00,  71,91. 
=  45,000.00,  72,90. 
50,000.00,  73,99. 
20,000.00,  74,109. 
20,000.00,  76,115. 
20,000.00,81,488. 
36,000.00,83,498. 
30,000.00,84,468. 
30,000.00,  86,540. 
40,000.00,  88,386. 
40,000.00,  90,445. 
30,000.00,93,519. 
3  20,000.00,96,570. 
'350,000.00,97,790. 
'200,000.00,98,832. 
21,000.00,01,1007. 
100,000.00,  06,791. 
80,000.00,06,862. 
59,000.00,07,891. 
100,000.00,  13,  1366. 


78,  199;  79, 


Total,  1,506,477.06    (Total,    incl.    miscl.   and 
appms.  for  Back  Cove 
(q.  v.),  $1,622,736.49, 13, 
1366). 
COMMERCE. 

Benefit  to,  67,  486;  68,  844;  69,  448;  70, 600. 

Board  of  trade  request  extension  to  wharf  line  of 
dr.  Chan.,  73, 1071. 

New  E.  E.  and  SS.  lines,  74,  ii,  306;  86, 642. 

De.  of,  93, 736. 

Portland  the  principal  E.  R.  center  and  port  of 
C.  n.  and  e.  of  Boston,  01, 1010. 

Importance  as  a  H.  of  refuge  and  naval  base  dur- 
mg  time  of  war,  01. 1011. 

Large  and  well-sheltered  d.-w.  anchorage  created 
under  shelter  of  break'r,  and  trans- Atlantic  vessels 
can  arrive  and  depart  from  docks  at  lowest  stages  of 
tide;  large  ships  reducing  cost  of  trans.,  08, 38;  13, 
66. 


In  1900,  2,261,008  t.,  01,  133;  1909,  2,966,011 1.,  10, 
1096;  1911,  3,162,024  t.  (one-half  coal),  1,967,000  ± 
passengers,  18, 1367. 

Diagram,  curves  of  C.  and  appms.,  13, 1366. 

CONTRACTS. 

1867.  Pierce  &  Rowe,  St.  G.  P.  Wescott, 
labor.  Charles  Staples  &  Son,  bolts,  68,  843;  69, 
447. 

1868.  A.  B.  Cooley  &  Co.,  dr.,  34i!!,  4,370  y.; 
abandoned.  A.  E.  Wright,  dr.,  60if,  4,120  y.  (see 
Operations),  69,  477,  460. 

1869.  Morris  &  Cummings,  dr.,  66it,  118,416  y.. 


69,  448. 

1871 
73,  934. 

1873 


G.  C.  Fobes,  dr.,  46i|!,  78,400  y.,  71,  851; 


F.  N.  Lord, and  A.  E.  Wright,  St.  work. 
A.  E.  Soul(5  and  Hugh  Bowen,  foundation,  3,766 
t.  Curtis  &  Fobes,  dr.,  25it,  24,938  y.,  73, 1067;  74, 
ii,  304. 

1873.  A.  E.  Wright,  dr.,  35i|!  and  50$,  136,849 
y.,  73, 1068;  74,  ii,  304;  76,  ii,  394. 

1880.  G.  C.  Fobes,  dr.,  ISJif  c.  y.,  81,  488. 

1881.  G.  C.  Fobes,  dr.,  170  c.  y.,  81,  488. 

1883.  Moore  &  Wright,  dr.,  13|(!!  c.  y.,  83,  422. 

1884.  Moore  &  Wright,  dr.,  140  o.  y.,  86,  470. 

1887.  National  Dredging  Co.,  dr.,  13$  o.  y.,  87, 
450.    A.  D.  Smith,  boathouse  constr.,  $400,  87,  450 . 

1888.  Moore  &  Wright,  dr.,  340  c.  y.  for  hard 
and  170  c.  y .  for  soft,  89, 631. 

1891.  Moore  &  Wright,  190  c.  y.  for  hard  and 
9J0  for  soft,  91, 696. 

1893.  Moore  &  Wright,  dr.,  280  c.  y.,  b.  m. 
($3,080),  93,  704. 

1894.  Moore  &  Wright,  dr.,  15J0  o.  y.  ($23,625), 
94,  516. 

1897.  G.  M.  Valentine  &  Co.,  dr.,  14.40  and  200 
c.  y.,  p.  m.  (quantity  dependent  on  progress),  97, 

1900.  Morris  &  Cummings  Dredging  Co.,  dr., 
13.850  and  16.50  o.  y.,  p.  m.  ($349,477.58),  00, 
1099. 

1905.  Coastwise  Dredging  Co.,  dr.,  87,50Q± 
c.  y.,  s.  m.,  300  c.  y.,  and  about  1,325,000  c.  y.,  s.  m., 
13|0  0.  y.,  with  $10 1.  for  bowlders  exceeding  6 1.  in 
weight  each,  06,  862. 


'  Sur.  R.  Nov. 
"Included 


rov.  1, 1832,  est.  $94,852.28  (H.  D.  482,  56th,  2d.), 
imp.  of'Back  Bay"  (or  "Cove"),  73, 1066. 


*  Back  Cove.    See  Projects. 
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GjVGIMEERS. 

CbletotEngineeis.  Instructs  officer  in  charge  to 
make  current  and  tidal  observations,  67,  486:  to 
submit  est.  for  dr.,  68, 847,  851;  to  advertise  anew 
for  bids  (or  dr.,  69,  454;  approves  proj.  for  dr.,  68, 
851;  rroorts  to  Sec.  of  War  that  break'r  is  not  being 
extended,  and  regarding  grounding  of  SS.  on  bar, 

B.,  66, 3,  ii,  30,  40,  iii,  18,  28;  67,  48;  68,  71;  69, 
61;  70,  80;  71,  90;  73,  90;  73,  99;  74, 108;  75, 115; 
76,  40;  77,  35;  78,  39;  79,  46;  80,  66;  81, 68;  83, 
67;  83, 62;  84, 70;  86, 68;  86, 57;  87, 17;  88, 16;  89, 
25;  90, 21;  91,  27;  93, 32;  93,  30, 38;  94, 30;  96, 32; 
96,  36;  97,  37;  98,  47;  99,  55;  00,  60;  01,  131, 
133;  03,  76;  03,  51;  04,  32;  06,  35;  06,  32,  41;  07, 
35-08, 37,  44;  09, 41;  10, 61;  11, 52;  13, 54, 65. 

Boards.  Ckmvened  June  12, 1867,  Portland,  Me.; 
reoom.  adoption  of  Col.  Alexander's  plan.  (See 
Proj.)  a.  of  the  board,  67,  487.  (Col.  Bache,  Lt. 
Col.  Thorn,  and  Maj,  Casey.) 

In  charge: 

Col.  J.  D.  Graham,  1865;  66, 3.    B.,  66,  36,  39. 

Maj.  E.  S.  Alexander,  1865-66;  66,  ii,  40,  iii,  18. 
B.,  66,  iv,  185. 

Lt.  Col.  G.  Thorn,  1866-83;  66,  iii,  18.  E.,  66, 
iv,  187;  67,  485,  487;  68,  843,  847;  69,  446,  460  (on 
merits  of  different  dredges,  69,  460,  465);  70,  498, 
506;  71,  850;  73,  934;  73,  1066;  74,  ii,  304;  76,  ii, 
393;  76,  159;  77,  164;  78,  199;  79,  255;  (Col.)  80, 
335;  81,  486;  83,  498. 

Col.  C.  E.  Blunt,  1883-86.  E.,  83,  421;  84,  467; 
85,  469. 

Maj.  J.  A.  Smith,  1886-92.  B.,  86,  538,  641;  87, 
448;  (Lt.  Col.)  88,  385;  89,  529;  90,  444;  91,  595; 
93,  517. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  701,  735; 
94  514. 

L't.  Col.  D.  P.  Heap,  1895.    K.,  96,  563. 

Lt.  Col.  A.  N.  Damrell,  1896.    B.,  96,  568. 

Maj.  K.  L.  Hoxie,  1897-98.    E.,  97,  790;  98,  832. 

Maj.  S.  W.  Boessler,  1899-1904.  B.,  99,  1041; 
00,  1097;  01,  1006,  1015;  03,  842;  03,  725;  04, 
791. 

Lt.  Col.  W.  M.  Black,  1905-06.  B.,  05,  793;  06, 
861. 

Maj.  G.  A.  Zum,  1907-10.  B.,  07,  890;  08,  933; 
09,  974;  (Lt.  Col.)  10, 1095. 

Lt.  Col.  W.  E.  Craighm,  1911-.  B.,  11, 1157;  13, 
1366. 

Assistants: 

A.  G.  Childs  (current  and  tidal  observations), 
67,  486;  68, 843. 

P.  S.  Burrowes.    B.,  01, 1016. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Graham,  6,000  o.  f.  of  St.,  600 1,  f.  of  cap- 
ping, and  400  1.  f.  extension  of  break'r,  $105,111.05, 
66,  40.    Detailed  est.  for  same,  66,  41,  42. 
By  Maj.  Alexander,  completion  of  break'r  without 
extension,  $60,286.41,  66,  iv,  187. 

By  Lt.  Col.  Thorn,  1868,  completing  break'r, 
$59,984;  for  dr.  to  20',  128,600;  68, 848, 849. 

By  Lt.  Col.  Thom,  1869,  in  detail,  for  dr.  chaji.  to 
20'  by  day  labor  and  purchase  of  dr.,  $24,000  to 
$40,000,  69,  461.  Est.  compared  with  lowest  bids 
received,  69,  464.  To  increase  w.  of  chan.  100' 
$25,000,  70,  499,  506.  To  increase  w.  of  chan.  to 
500',  $40,000,  71,  851.  For  dr.  in  "Back  Bay," 
40,000  c.  y.,  $10,000,  73, 934. 

By  Lt.  Col.  Thom,  for  dr.  in  Inner  H.,  $60,000, 
73, 1068;  $110,000,  73, 1071. 

LEGISLATION. 

Joint  resolution  of  Cong.  appr.  June  5, 1868,  per- 
mitted unexpend.  balance  of  app.  to  be  used  in  dr. 
the  "Middle  Ground,"  and  protecting  and  imp. 
the  chan.,  68,844,847. 

OBSTBUCTIONS. 

Fore  Eiver,  lower  part  of  H.,  is  crossed  by  4  draw- 
bridges, which  limit  navigation,  but  since  their  imp. 
greater  facilities  to  coal  trade  and  other  deep-draft 
vessels  than  before,  when  they  were  greatly  ham- 
pered and  retarded  by  lack  of  room  and  sufflcient 
water,  18, 56. 


OPEBATIOJVS. 

1838.  1,763  1.  f.  break'r  extension;  1,030'  only 
completed,  78, 199. 

1866-67.   Repairs  to  break'r,  67, 49, 488. 

1867-68.    538  1.  f.  break'r  capping,  68,  71,  844. 

1868-69.  195  1.  f.  break'r  capping;  4,120  c.  y. 
spit  (obtained  by  subtracting  the  sum  of  the  other 
figures  from  the  total  number  of  yds.  excavated), 
and  4,370  c.  y.  middle  ground  dr. ,  68, 844;  69, 61, 447. 

1869-70.  90,315  c.  y.  middle  ground  dr.,  70, 
80,  499. 

1870-71.  28,100  c.  y.  middle  ground  dr.,  70, 
506;  71,91,850. 

1871-73.  78,400  c.  y.  middle  ground  dr.,  73, 
90,  934. 

1873-73.    P.  extension  commenced,  73, 1068. 

1873-74.  217  1.  f.  break'r  capping;  242  1.  1. 
break'r  extension;  24,938  c.  y.  back  bay  dr.;  49,609 
c.  y.  inner  H.-dr.;  wreck  removed;  repairs,  74, 108. 

1874-76.    87,240  c.  y.  inner  H.  dr.,  75,  ii,  394. 

1876-76.  2,932c. y. inner H. dr.;  dr.atoustom- 
house  dock,  76, 159. 

1876-79.  Operationssuspended  pending  delay  in 
removing  private  docks  projecting  mto  H.,  79, 256. 

Total  amount  of  dr. ,  370,024  e.  y.,  78, 200;  79, 256. 

1880-81.    67,756  c.  y.  dr.,  81,487. 

1881-83.    249,468  c.  y.  dr.,  83,  498. 

1883-83.    170,347  c.  y.  dr.,  83,  421. 

1883-84.    69,063  c.  y.  dr.,  84,  467. 

1884-86.    124,603  c.  y.  dr.,  86,  469. 

1886-86.    19,890  c.  y.  dr.,  86, 539. 

1886-87.    29,000  c.  y.  dr.,  87,  449. 

1887-88.    169,872  c.  y.  dr.,  88,  386. 

1888-89.  77,792  c.  y.  soft  and  61,266  c.  y.  hard 
sand  dr.,  89,  530. 

1891-93.  Dr.  in  contuiuation  of  the  29'  chan., 
93, 519. 

1893-93.    About  326,000  e.  y.  dr.,  93,  703. 

1894-95.  About  150,000  c.  y.  dr.  Proj.  com- 
pleted.   96, 565. 

1897-98.    Over  600,000  c.  y.  dr.,  98, 832. 

1898-99.    Over  800,000  c.  y.  dr.,  99, 1041. 

1899-00.    Over  429,000  c.  y.  dr.,  00, 1097. 

1900-01.  821,900  c.  y.,  p.  m.,  excavated  under 
contract,  01, 1006. 

1901-03.  1,355,208  c.  y.,  p.  m.,  dr.  under  con- 
tract, 03,  842. 

1903-03.  257,365  0.  y.,  p.  m.,  dr.  under  con- 
tract; completing  it  Oct.  22, 1902,  03,  726. 

1906-06.  321,550  c.  y.,  s.  m.,  dr.,  making  chan. 
leading  to  Back  Cove  the  full  proj.  d.  for  w.  of  IOC, 
with  greater  w.  at  bends  and  at  upper  end,  and  a 
chan.  of  similar  dimensions  in  Pore  R.  from  first 
br.  to  and  through  draw  of  second,  06,  861. 

1906-07.  872,000  c.  y.,  s.  m.,  dr.,  i.  e.:  435,000 
c.  y.  from  Fore  R.,  378,000  c.  y.  from  entrance  to 
Back  Cove,  and  69,000  c.  y.  from  area  in  front  of 
old  dry  dock,  07,  890. 

1907-08.  487,539  0.  y.  dr.,  completing  Back 
Cove  entrance  chan.,  area  in  front  of  old  dry  dock, 
and  Fore  K.  chan.,  except  about  30,000  c.  y.  to  be 
removed  from  area  above  Vaugham  br.,  08,  933. 

1908-09.  52,052  c.  y.  dr.  from  upper  part  of 
Fore  E.,  09,  974. 

1900-10.  Observation  and  supervision,  10, 
1095. 

PHYSICAL  CHABACTEBISTICS. 

Location  described,  66,  39;  13, 54. 

Currents  and  tides  discussed,  66,  iv,  185. 

Formation  of  bar,  68, 848. 

Wharves  projecting  beyond  dock  line,  73, 1072. 

Max.  draft  that  can  be  carried  to  wharves  in  Back 
Cove  about  11',  and  to  wharves  in  lower  part  of 
Portland  H.  about  29',  m.  1.  w.,  01, 1006. 

Obstructions  at  entrance,  01, 1012. 

Entrance  to  main  part  of  H.  has  always  been 
good,  but  before  imp.  approach  to  inner  H.  was 
obstr.  by  shoal,  the  Middle  Ground,  with  d.  of 
from  8'  to  W,  m.  1.  w.;  between  it  and  Stamford 
Ledge  greatest  d.  was  16',  13, 54. 

Best  part  of  wharf  front  was  exposed  to  swell 
from  main  entrance;  d.  was  as  shallow  as  4',  13, 54. 

Imps,  have  afforded  great  relief  to  domestic  and 
trans-Atlantic  d.-draft  vessels,  13, 56. 

H.  in  sw.  Maine,  13, 54. 


rSec  pp.  14-22  fori 
Lexplanatlons,  ctcj 
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PLANS.   (See  Estimates  and  Projects.) 
By  Col.  Graham,  repairs  and  extension  of  break'r, 

66, 40. 
By  Maj.  Alexander,  adverse  to  extension,  66,  ill, 

18,  It,  186. 

PRIVATE  AND  CORPORATE  WORK. 

Projecting  wharves  hindering  dr.  in  inner  H., 
73, 1072;  74,  ii,  305;  7S,  ii,  394. 

PROn:CTS.    (See  Estimates  and  Flans.) 

By  Maj.  Alexander,  completion  without  exten- 
sion of  break'r,  66,  40;  appr.  by  BE.,  67, 48S. 

By  Lt.  Col.  Thom,  dr.  a  300'  Chan,  to  20'  water, 
6S,  848;  appr.  by  the  Chief  of  Engineers,  68, 851. 

By  Lt.  Col.  Thom,  extending  breaJc'r  about  200' 
and  building  a  lighthouse  p.,  72,  934;  and  dr.  a 
Chan,  in  Back  Bay"  8'  x  100',  m.  1.  w.,  appr.  by 
Chief  of  Engineers,  73, 1067. 

By  Lt.  Col.  Thom,  imp.  iimer  H.,  73, 1068. 

Ajyp.  of  1836, 1837,  and  1838,  aggregating  J61,336, 
applied  toward  the  partial  constr.  of  1,763  1.  f.  of 
break'r  on  Stantords  Ledge,  78, 199;  79,255. 

From  1866  to  1884,  incl.,  $375,111.05  was  app.  and 
applied  to  the  completion  of  tlie  break'r  to  2,005', 
thed.  ofthelowerH.Dydr.to21',m.I.w.,andtol6'as 
far  up  as  Browns  Wharf,  and  a  small  chan.  in  the 
Back  Cove  to  8',  m.  1.  w,  79, 256;  86, 57, 538;  87,  451. 

In  1886  Maj.  Smith  proposed  increasing,  by  dr., 
the  Chan,  approaching  the  lower  wharves  to  w.  of 
50^  and  a  d.  of  29',  m.  1.  w.;  est.,  1135,000,  86,  540; 
87,  449.  Total  expend,  to  1888, 130,000.  Amount 
required  to  complete  proj.,  $105,000,  88,  385,  386. 
Modified  in  1889  to  include  d.  the  water  front  in  the 
upper  part  of  the  H.  to  IG',  m.l.w.;  est.  additional 
cost,  $6,000,  90,  444;  93,  518. 

Proj.  amended,  1894-95,  to  provide  w.  the  upper 
end  of  the  29'  chan.,  and  opening  a  25'  chan.  to 
connect  the  lower  and  upper  ends  of  the  H.,  94, 516. 

Proj. adopted  by  Congress  1896for  dr.  to  30', m.l.w., 
a  portion  on  the  n.  of  the  H.  line  of  the  southerly 
side  of  the  H.;  est.,  $770,000,  imder  continuous  con- 
tract; combining  with  this  a  proj.  for  the  completion 
of  the  imp.  of  Back  Cove,  96,  668;  proj.  completed, 
1902,  for  $253,000  less  than  est.,  18, 55. 

Act  Mar.  3,  1905,  au.  amendment  to  proj.,  by 
which  30'  chan.  be  continued  up  Fore  B.  as  far  as 


the  Boston  &  Maine  B.  B.  br.,  and  a  chan.  of 
entrance  to  Back  Cove  dr.  to  same  d.;  w.  in  each 
ca£e  to  be  about  300',  05,  36. 

Act  July  25,  1912,  au.  enlarging  dw.  anchorage 
opposite  e.  end  of  city,  excavating  r.  and  other 
material,  so  as  to  give  a  chan.  14',  m.  1.  w.,  between 
Grand  Trunk  and  Tukeys  brs.  at  entrance  to  Back 
Cove;  for  restoring  chaji.  in  Back  Cove  to  12', 
m.  1.  w.,  for  redr.  portion  of  chan.  of  approach  to 
Back  Cove;  and  restoring  30'  d.  over  the  most 
important  part  of  main  H.;  est.,  $460,000,  with 
$2,000  an.  mamten.,1  IS,  65. 

SURVEYS. 

Current  and  tidal  observations,  1867,  67,  486. 

Minute  hydrographic  sur.  by  Col.  Thom,  1867 
with  aid  of  the  U.  S.  Coast  Survey,  68, 843, 848. 

Triangulation  and  sur.  of  wharves  and  H.  lines, 
1875-76,  76,  40. 

Eesur.  of  H.,  1880,  80,  336. 

Ex.,  with  a  view  to  extending  chan.  along  the 
front  of  the  wharves  on  the  s.  side  of  the  H.  to  give 
8',  m.  1.  w.,  to  Plush  Mill  wharf,  au.  act  July  13, 
1892,  made  by  Lt.  Col.  Hains,  1892  (R.  unfev.), 
93, 735. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  with  view 
to  removing  so  much  of  Witch  Rock  as  endangers 
navigation.  R.  by  Maj.  Roessler,  Oct.  18,  and 
Nov.  17, 1900;  est.,$500,000,2Ol,  133. 

Pre.  ex.  au.  act  Mar.  3, 1905,  with  a  view  to  incl. 
Fore  R.  above  Portland  br.  and  entrance  to  Back 
Cove.  R.  by  Lt.  Col.  Black,  Dec.  22, 19053  (unlav.), 
06,  41. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  of  passage 
between  Peaks  Isld.  and  Great  Diamond  Isld., 
between  main  ship  chan.  of  Portland  H.  and 
Husseys'Sound,  Me.  R.  by  Maj.  Zinn,  1907  and 
1908,<  08, 44. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910.  R.  by 
Lt.  Col.  Craighill,  Feb.  17, 1911,  and- Nov.  24, 1911, 
with  map;  est., $460,000,  with  $2,000  an.  mainten.,i 
13, 65. 

Cong,  docs.,  etc.,  relating  to  ex.,  siurs.,  plans,  etc. 
IS,  55. 

Maps.    Of  Portland  H.  and  Break'r,  66,  i. 

80,  336;  86,  542;  87,  450;  01,  1008;  H.  D.  489, 
62d,  2d. 


A-363  (a)    PEAKS  ISLAND  AND  GREAT  DIAMOND  ISLAND, 

ME.  (passage  between). 


ENGINEERS. 

Cblet  of  Engineers.    R.,  08, 44. 

In  cbarge.    Lt.  Col.  Geo.  A.  Zinn,  08, 26. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  between 
main  chan.  of  Portland  H.  and  Husseys  Sound,  Me. 
R.,  by  Lt.  Col.  Zinn,  1907  and  1908*  (unlav. ),  08, 44. 


A-S63 


PORTLAND  (Back  Cove),  ME. 


APPROPRIATIONS. 

1886,  $26,250,87,453. 
25,000,88,388. 
25,000,90,446. 
20,000,93,521. 
20,000,  96,  567. 


1888, 
1890, 


Total,  116,250 
COMMERCE. 

Development  of  business  in  consequence  of  the 
imp.,  90,  445. 

CONTRACTS. 

1887.    J.  E.  Chapman,  dr.,  16*  c.  y.,  87,  453. 

1889.    E.  Moore,  dr.,  22*  c.  y.,  89,  633. 

1891.    National  Dredging  Co.,  dr.,  llto.  y.,  91, 

1894.  C.  W.  Anthony,  dr.,  14.2t  c.  y.,  s.  m. 
($15,620),  94, 518.  Moore  &  Wright,  dr.,  le.St  c.  y., 
s.  m.  ($19,800),  95,  667. 


ENGINEERS. 

Cblef  of  Engineers.  R.,  87,18;  88, 17;  89, 26; 
90,  21;  91,  27;  93,  33;  93,  31;  94,  31;  95,  33;  96, 

37. 
In  charge: 

Maj.  J.  A.  Smith,  1886-92.  R.,  86,  641;  87,  461; 
(Lt.  Col.)  88,  387;  89,  631;  90,  445;  91,  697. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  93,  620;  93, 
705;  94, 517. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  95,  566. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  670. 

OBSTRUCTIONS. 

Obstr.  of  Back  Cove  Chan,  by  Grand  Tnmk  R.  R. 
br.,  90, 446. 

OPERATIONS. 

1887-88.    Sur.  of  chan.  and  preparations  for 
dr.,  87,  452.    49,602  c.  y.  dr.,  88, 388. 
1888-89.    114,130  c.  y.  dr.,  89,  531,  532. 
1889-90.    74,642  c.  y.  dr.,  90,  446. 


1  H.  D.  489,  62d,  2d.  2  H.  D.  86,  56th,  2d.         3  H.  D.  445,  59th,  1st.  *  H.  D.  896,  60th,  1st. 
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1893-93.  208,000±  o.  y.  dr.,  93,  706. 
1894-95.  150,000±  c.  y.  dr.,  95,  566. 
1895-96.    96,000±  c.  y.  dr.,  96, 571. 

PROJECTS. 

By  Maj.  Smith,  1886,  w.  and  d.  chan.  in  Back 
Cove  to  afford  chan.  300'  x  12'  m.  1.  w.  for  5.600' 


alone  the  H.  commissioners'  line;  est.,  $181,000,  SR 
542:  87,  452;  reduced  to  SISO.OOO,  88,  387;  93,  520. 

Proj.  of  1886  combined  with  proj.  for  imp.  ol 
Portland  H.,  96, 571. 
SURVEY. 

Of  Chan,  in  Back  Cove,  87,  452. 

Maps.    88, 388. 


A-365(a)      RICHMOND  ISLAND,  ME.  (Breakwater). 


APPROPRIATIONS. 

1862,  $10,000,  67,  484. 

20,000,73,90. 

60,000,  73,99. 
15,000,  76, 115. 
6,000,  78,  39. 
3,000,79,47. 
3,000,  80,  337. 
3,000,  81,  490. 


1872, 
1873, 
1876, 
1878, 
1879, 
1880, 
1881, 


Total,  120,000 

COMMERCE. 

Benefit  of  imp.,  67,  485;  73, 1072. 
Importance  of  work  as  a  H.  of  refuge,  81, 490. 

CONTRACTS. 

1873.    E.  Moore,  St.,  73, 1073. 

1873.  J.  M.  Andrews,  St.;  I.  Hamilton,  St.,  73, 
1073. 

1876.  I.  Hamilton,  St.;  D.  N.  HiU  &  S.  P. 
Hamilton,  St.,  75,  ii,  396. 

1878.  J.  F.  Hamilton,  St.;  S.  F.  Hamilton  cSi 
J.  F.  Currit,  St.,  79,  257. 

1879.  H.  Hamilton,  granite  grout,  $1.05  t.,  80, 
337.  ■ 

1880.  H.  Hamilton  &  R.  S.  Smart,  granite 
grout,  $1.04  and  $1.09  t.,  81,  491. 

1881.  C.  H.  Bragdon,  granite  quarry  grout, 
$1.28 1.,  81,  491. 

ENGINEERS. 

Chief  of  Engineers.  R.,  67 ,  48;  69,  62;  70, 80; 
73,  90;  73,  99;  74,  109;  75,  115;  76,  41;  77,  35; 
78,  39;  79,  46;  80,  67;  81,  69;  83,  68. 


Incbarge: 

Col.  J.  D.  Graham,  1865;  66,  36. 

Lt.  Col.  G.  Thom,  1867-82.  B.,  67, 484;  73, 935; 
73,  1072;  74,  li,  306;  76,  ii,  396;  76,  160;  77,  164; 
78,  201;  79,  257;  (Col.),  80,  336;  81,  489;  83,  499. 

OPERATIONS. 

1853-54.    Constr.  of  break'r,  67,  484. 

1873-73.    Constr.   of  break'r,  9,858?^  t.  st. 
used,  73, 1073. 
^     1873-74.    Constr.  of  break'r,  33,330,^^  t.  st. 
used,  74, 109,  ii,  307. 

1874-76.  Constr.  of  break'r,  10,861  t.  st.  iised, 
76, 115. 

1875-76.  Constr.  of  break'r,  4,093  t.  st.  used, 
76,  41. 

1878-79.  Constr.  of  break'r,  5,980„|Sr  t.  st. 
used,  79,  46.  258. 

1879-80.  2,400  t.  granite  grout  placed  in 
break'r,  80,  336. 

1880-81.  1,827  t.  granite  grout  placed  in 
break'r,  81,  489. 

1881-83.  2,020  t.  granite  quarry  grout  placed 
in  the  break'r,  completing  proj.  by  a  total  of  68,176J 
t.,  83,  499. 

PHYSICAL  CHARACTERISTICS. 

Formation  of  bar,  67,  484. 
PROJECT. 

By  Lt.  Col.  Thom,  1867,  rubblest.  break'r,  2,000'  x 
30'  X  13';  est.  originally,  $93,500;  subsequently 
$80,000,  67,  48,  484;  73,  935;  76,  160;  79,  257;  80, 
336.    Completed  in  1882  at  cost  of  $110,000,  83,  499. 

SURVEY. 

By  Lt.  Col.  Thom,  67,  484. 


A-369 


SACO  RIVER,  ME. 


APPROPRIATIONS. 


1824, 

2  $5, 000,  66,  iii,  28. 

1827, 

a  7,000,  66,  iii,  28. 

1866, 

M0,000,  66,  iii,  18,28. 

1867, 

40,000,  67,  48. 

1868, 

*20,000,  69,  444. 

1869, 

*22,275,  69,  22. 

1S70, 

10,000,  70,  79. 

1871, 

15,000,71,91. 

1872, 

15,000,  73,  91. 

1884, 

6  15,000,  85,  472. 

1886, 

6  12,500,86,545. 

1886, 

1112,500,87,458. 

1888, 

5  12,500,88,389. 

1888, 

10,000,  88,  391. 

1890, 

6  65,000,90,448. 

1892, 

'25,000,93,523. 

1894, 

10,000,  95,  570. 

1896, 

10,000,96,574. 

1899, 

5,000,  99, 1044. 

1910, 

30,000,  10, 1096. 

1911, 

25,000  11,1158. 

Total, 

406,775 

COMMERCE. 

Benefit  of  imp.,  66,  iii,  18,  iv,  195;  67,  479;  68, 
840;  69,  446;  70,  497;  73,  937. 

Obstr.  to  navigation,  66,  iii,  18,  iv,  191. 

In  1911,  about  66,641 1.;  value  $300,000;  expected 
greater  d.  will  bring  lower  rates,  13,  58. 

CONTRACTS. 

1867.  J.  M.  &  J.  W.  Deerlag,  st.  tor  break'r. 
J.  Andrews,  removing  sunken  r.,  67,  479.  J.  M. 
Andrews,  removing  sunken  r.,  68,  839. 

1868.  R.  Wiley,  removing  sunken  r.,  69,  444. 

1869.  I.  Hamilton,  st.  for  break'r,  70,  496. 

1870.  H.  Hamilton  &  I.  Andrews,  st.  tor 
break'r,  71, 852. 

1871.  Gooch  &  Haines,  st.  for  break'r,  71,  852. 
1873.    C.  H.  Bragdon,  st.  for  break'r,  73, 1075, 

1076. 

1884.  Hamilton  &  Soule,  11,000 1.  of  break'r  St., 
85, 471. 

1886.  G.  W.  Andrews,  break'r  St.,  87,  454. 

1887.  T.  Symonds,  r.  removal,  $10.25  c.  y.,  87, 
459.    E.  Hamilton,  dr.,  234:  c.  y.,  87,  459. 


♦Allotment. 

s  Not  mentioned  in  appro,  act. 

>  Piers,  buoys,  and  removing  obstr.  at  and  near  entrance. 

<  Repairing  prs. 


5  Break'r. 

6  River,  break'r,  and  jetty. 
'  River  and  break'r. 


rSee  pp.  14-22  torn 
Lexplanatlons,  etc.J 


EIVEK  AND   HAJRBOE   WOKKS. 


57 


1889.  G.  W.  Andrews,  fumislimg  and  placing 
St.  upon  break'r,  87$  s.  t.,  89,  534;  constr.  of  st.  j., 
training  wall,  and  bank  protection,  93t  t.,  90,  448. 

1890.  G.  W.  Andrews,  st.  j.  constr.,  84*  t.,  91, 
600. 

1898.  J.  F.  Curit,  St.,  got  t.  ($10,800),  93,  710. 
J.  F.  Hamilton,  St.,  93$  t.;  fascines,  790  each  ($13,- 
620),  93,  711. 

1894.  Moore  &  Wright,  dr.,  20t  c.  y.  ($10,000), 
94, 521. 

1895.  W.  S.  White,  St.,  90*  t.  ($9,000),  96,  570. 
1897.    G.  W.  Andrews,  St.,  $1.01 1.  ($4,040),  98, 

835. 

1900.  G.  W.  Andrews,  repairing  j.;  St.,  $1.37 
s.  t.,  00, 1145. 

1910.  P.  H.  Doyen  Co.,  st.  in  s.  j.,  $1.08  t.;  in 
break'r,  $1.18  t.;  and  in  Cow  Isld.  j.,  $1.08  t.,  11, 
1159. 

1911.  Eastern  Dredging  Co.;  dr.  (about  37,500 
u.  y.),  32.4*  c.  y.,  s.  m.,  12, 1368. 

ENGINEESS. 

Clilet  ot  Engineers.  Approvesplan  of  officer  in 
charge,  67,  480.  R.,  66,  ii,  40,  iii,  18,  28;  67,  48; 
68,  71;  69,  61;  70,  79;  71,  91;  72,  90;  73,  99;  74, 
109;  84,  73;  86,  58;  86,  68;  87, 18,  19:  88, 18;  89, 
27;  90,  23;  91,  28;  92,  34;  93,  32;  94,  32;  95,  34; 
96,  38;  97,  39;  98,  49;  99,  58;  00,  64;  01,  133; 
02,  77;  03,  54;  04,  35;  06,  36;  06,  34;  07,  37;  08, 
39:  09,  43;  10,  53,  59;  11,  64;  12,  66. 

Boards: 

Convened,  Saco,  Me.,  June  12, 1867;  reoom.  adop- 
tion of  Maj.  Alexander's  plan  (see  Projects),  67, 48. 
K.,  67, 483.  (Col.  Bache,  Lt.  Col.  Thorn,  and  Maj. 
Casey.) 

Convened,  New  York,  Apr.,  1887,  to  consider 

Sroj.  of  Maj.  Smith.  B.,  87, 469.  (Cols.  Casey  and 
.boot,  Lt.  Col.  Houston,  Maj.  King.) 

Incliarge: 

Mai.  Barnard,  1853;  66,  iii,  18. 

Maj.  B.  S.  Alexander,  1866;  66,  ii,  41.  B_  66, 
iv,  188. 

Lt.  Col.  G.  Thom,  1866-83;  66,  iii,  IS.  B.,  66, 
iv,  191;  67,  478;  68,  839;  69,  443;  70,  496,  505;  71, 
862;  72, 936;  73, 1074;  74,  ii,  307;  84, 482,  483. 

Col.  C.  E.  Blunt,  1884-86.  K.,  84,  484;  85,  471; 
86,552,663. 

Mai.  J.  A.  Smith,  1886-92.  B,  86,  544,  546;  87, 
,453;  (Xt.  Col.),  88,  389,  390;  89,  633,  534;  90,  447; 
91   598  699. 

it.  Col.  p.  C.  Hains,  1892-94.  E_  92,  621;  93, 
708;  94, 619. 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  96, 668. 

Lt.  Col.  A.  M.  Damrell,  1896.    B.,  96,  672. 

Maj.  E.  L.  Hoxie,  1897-98.    B.,  97,  792;  98,  834. 

Maj.  S.  W.  Koessler,  1899.    B.,  99, 1043. 

Maj.  W.  L.  Fisk,  1900.    B.,  00, 1143. 

Capt.  H.  Taylor,  1901-03.  B.,  01,  1036;  02, 
845'  03  732. 

lit.  CoL  W.  S.  Stanton,  1904.    B.,  04, 828. 

Lt.  Col.  W.  M.  Black,  1906-06.  B.,  06,  796;  06, 
863. 

Maj.  G.  A.  Zinn,  1907-10.  E.,  07, 892;  (Lt.  Col.) 
08, 935;  09, 976;  10, 1096. 

Lt.  Col.  W.  E.  Craighill,  1911-.  B.,  11,  1168; 
12, 1367. 

Assistants: 

F.  F.  Nes,  U.  S.  C.  S.,  68, 840. 

G.  Davidson,  66,  iv,  190. 
C.  Berrer.    B..,  86,  552,  664. 

OFEBATIONS. 

1836.    12  ps.  constr.,  66,  iii,  18,  iv,  191. 

1867-68.  2,550 1.  f.  break'r  extended,  1  sunken 
r.  removed,  68, 71, 839. 

1868-69.  1,450 1. 1.  break'r  extended,  1  sunken 
r.  removed,  69, 61,  444. 

1869-70.  200  1.  f.  break'r  extended,  1  sunken 
r.  removed,  70,  79,  496. 

1870-71.    Break'r  enlarged,  71, 852. 

1871-72.  4,000  c.  y.  dr.,  break'r  enlarged,  72, 
90  936  u     (       I 

i872-73.    Break'r  enlarged,  73, 1076. 
1873-74.    3  E.  ps.  built  and  repaired,  74,  ii, 

1884-85.  3,494 1.  st.  placed  in  break'r,  86,  471. 
1886-86.    7,281 1.  st.  placed  in  break'r,  86, 644. 


1886-87.    4,475 1.  st.  placed  in  break'r,  87,  454. 
1887-88.    6,484  t.  st.  delivered  upon  break'r, 

88,  389;  16,987  c.  y.  dr.  from  chan.  and  19,407  c.  y. 
from  shoals;  214  c.  y.  r.  removed,  88,  390. 

1888-89.  104  t.  St.  placed  upon  break'r,  89, 
533;  4,641 1.  St.  delivered  in  trainmg  wall,  89,  536. 

1889-90.  10,030  t.  st.  placed  m  break'r,  90, 
446;  3,186 1.  St.  delivered  in  training  wall,  90, 448. 

1890-91.  1,950 1.  St.  placed  in  break'r,  91,  599; 
8,626  t.  St.  delivered  in  j.,  91,  600. 

1891-92.    26,374 1.  St.  delivered  in  s.  j.,  92,  523. 

1892-93.    Over  23,000 1.  St.  placed  in  j . ,  93, 709. 

1893-94.  804  fascines  laid  and  17,066  t.  St. 
placed  in  js.  above  and  below  Cow  Isld.,  and  16,598 
t.  St.  placed  in  j.  on  s.  side  of  entrance,  94,  621. 

1894-95.  44,176  c.  y .  dr. ,  repair  of  js.  in  progress, 
95,  670. 

1896-96.  About  13,000  t.  st.  placed  in  break'r 
and  j.  at  mouth  of  R.,  96,  574. 

1897-98.    6,200 1.  st.  placed  in  break'r,  98,  834. 

1899-00.  957 1.  St.  placed  to  repair  s.  j . ;  constr. 
of  beacon  at  outer  end  of  j.  in  progress,  00, 1144. 

1900-01.  Repairs  to  s.  j.  and  constr.  beacon  on 
outer  end  of  j.,  01, 1036. 

1909-10.  Repairing  beacons  at  mouth  of  E., 
10, 1096. 

1910-11.  Repairs  to  beacons,  421 1.  st.  placed 
in  repairing  Cow  Isld.  j.,  2,965  t.  in  extending  j.  s. 
side  of  mouth  of  E.,  11, 1168. 

1911-12.  195  t.  St.  placed  in  Cow  Isld.  j.,  com- 
pleting work;  8,487 1.  St.  placed  in  j .  s.  side  mouth  of 
R.,  completing  extension  about  600*;  2,748  t.  St. 
used  in  repair  of  n.  j.  or  break'r;  12,000  c.  y.  dr. 
under  contract,  12, 1367. 

PHTSICAI,  CHAEACTEBIS'nCS. 

General,  of  E.  and  mouth,  66,  iv,  188, 191. 

E.  rises  in  White  Mtn.  region  of  N.  H.;  flows 
105  m.  to  Atlantic  about  16  m.  sw.  of  Portland,  Me. 
Imp.  section,  mouth  to  towns  of  Saco  and  Bidde- 
ford,  at  head  of  navigation,  6±  m.,  12, 66. 

PLANS. 

By  Col.  Thom,  1883,  repair  and  extension  of  ex- 
isting break'r  and  formation  of  dr.  chan.  through 
adjacent  shoals;  est.,  S356,500,  84,  484;  86,  544. 

By  Lt.  Col.  Blimt,  1884,  forming  and  maintaining 
chan.  6'  d.  at  m.  1.  w.  below  Saco,  by  dr.,  r.  removal 
and  use  of  submerged  js.;  est.,  $116,500, 84, 484;  87, 
456. 

PROJECTS. 

For  constr.,  1836,  of  ps.  in  the  R.  and  outside  at  its 
entrance,  the  2  outside  ps.  evidently  intended  for 
break'rs,  66,  iv,  191. 

By  G.  Davidson,  constr.  of  2  st.  ps.,  conducting 
the  R.  to  the  sea  in  a  ne.  direction;  est.,  $40,000. 
Utility  of  this  plan  discussed  by  Maj.  Alexander. 
66,  iv,  190, 191. 

By  Maj.  Alexander,  constr.  of  break'r  between 
the  2  outside  ps.,  2,915'  1.,  12'  above  1.  w.,  outer  edge 
of  cut  granite,  rear  wall  of  rubblest.;  est.,  $192,600, 

66,  iii,  18,  iv,  189, 191. 

By  Lt.  Col.  Thom,  repairing  and  rebuilding  the 
inside  ps.  in  addition  to  Maj.  Alexander's  proj.  for 
a  break'r,  increasing  the  est.  cost  to  $211,701.05,  66, 
iv,194;  app.,67,481;  further  increased  to  $270,000, 

67,  479;  to  1320,000,  68,  840.  For  the  imp.  of  the 
chan.  below  the  wharves  at  Saco  and  Biddeford, 
Me.,  by  means  of  machinery  hired  by  the  day,  est., 
$2,500,  71,  853;  72,  936. 

By  Col.  Thom,  1883,  repairing  and  extending  the 
old  break'r,  giving  it  a  h.  of  15'  above  1.  w.  and  a 
top  w.  of  12';  the  orig.  est.  as  amended  was  $70,000; 
amount  app.  to  1888,  $27,600;  amount  required  for 
completion  of  existing  proj.,  $30,000,  84,  484;  85, 
471;  87,  463;  88, 18,  389: 

By  Lt.  Col.  Smith,  1887,  chan.  6'  d.  at  m.  1.  w.  to 
the  cities  of  Saco  and  Biddeford,  by  constr.  of  j.  at 
the  mouth  of  the  R.,  pierhead,  and  revet,  along 
coal  wharf  chan.,  wing  dams,  shoal  revet.,  and  dr.; 
est.,  $140,000, 88, 391.    Increased  in  1889  to  $155,000, 

89,  535. 

In  1889  the  imps,  ot  Saco  E.  and  tliat  at  the 
mouth  were  combined  under  one  proj.,  and  ttie 
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revised  cost  (or  completion  lor  both  E.  and  taeak'r 
placed  at  $185,000,  93,  522. 

By  Maj.  Roessler,  1899,  repairing  i.  on  s.  side  ol 
B.  mouth,  99, 1043. 

Act  June  25, 1910,  au.  chan.  d.  of  7',  m.  1.  w.,  from 
head  of  navigation  to  sea,  and  extension  of  s.  j. 
across  bar  at  mouth<;  est.,  $55,000, 10, 53;  18,  57. 

SURVEYS. 

By  F.  F.  Nes,  U.  S.  C.  S.,  1868,  hydrographic 
sur.,  68, 840. 


By  Lt.  Col.  Thorn,  1869,  of  the  chan.,  70,  496; 
1872,  of  the  mouth  and  vicuilty,  73, 1075. 

Au.  act  Aug.  2;  1882;  made  by  Col.  Thorn,  84, 483. 

Au.  act  July  5, 1884;  made  by  Col.  Blunt,  86, 552. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909.  B..hjCol. 
Zmn,  Apr.  30, 1909,  and  Feb.  12, 1910;  est.,  $55,000,' 
10,  59. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 

liaps.1  66,  188;  86,  552;  87,  458;  H.  D.  752, 
61st,  2d. 


A-371 


WOOD  ISLAND  HARBOR,  ME. 


ENGINEERS. 

Cblet  of  Engineers.   B.,  85, 60. 

In  charge.    Col.  C.  E.  Blunt.    B.,  8S,4j 

PHTSICAIi  CHABACTEBISTICS. 

De.  of  H.,  86,  489. 


PLANS. 

By  Col.  Blunt,  1885,  forming  H.  of  refuge  with  a 
break'r;  est.,  $647,000,  85,  490. 

SCBVET. 

Au.  act  July  5,  1884;  made,  1885,  by  Col.  Blunt 
(see  Flans),  85,  489. 


A-2n 


CAPE  PORPOISE  HARBOR,  ME. 


APPBOPBIATIONS. 

1899,  $70,000,99,1045. 

1900,  10,000,00,1146. 
1907,   46,000,07,894. 


Total,  126,000,  11,1159. 
COMMEBCE. 
De.  of,  95,  583. 
1910, 11,030  t.,  11,  56. 

CONTRACTS. 

1899.  G.  F.  Taylor,  dr.,  9.20  c.  y.,  s.  m.  ($65,- 
964),  1900,  1147. 

1901.  John  J.  Fitzpatrick,  removing  ledge, 
$4,218,  01, 1038. 

1907.  Eastern  Dredging  Co.,  removing  r.,  $9.60 
c.  y.,  p.  m.,  08,  936. 

ENGINEEBS. 

Chlel  ot  Engineers.  B.,  95,  38;  99,  53,  62; 
00,  65;  01,  135;  08,  79;  06,  40;  07,  38;  OS,  40; 
09,  44;  10,  54;  11,  55. 

In  charge: 

Lt.  Col.  D.  P.  Heap,  1895.    B.,  95,  583. 

Maj.  S.  W.  Eoessler,  1899.    B.,  99, 1045, 1050. 

Maj.  W.  L.  Fisk,  1900.    B.,  00, 1146. 

Capt.  H.  Taylor,  1901-02.    B.,  01, 1037;.  03,  846. 

Maj.  G.  A.  Zmn,  1907-10.  B.,  07, 893;  (Lt.  Col.) 
08, 936;  09,  976;  10, 1096. 

Lt.  Col.  W.  E.  Craighill,  1911-.    B.,  11, 1159. 

OPEBATIONS. 

1899-00.    45,878  c.  y.  dr.,  00, 1146. 
1900-01.    637,305  c.  y.  dr.,  01, 1038. 


1901-03.  370  c.  V.  ledge  r.  removed,  proj.  com- 
pleted, 02,  847. 

1907-08.  80%  of  area  drilled  and  blasted,  08, 
936. 

1908-09.  Blasting  completed;  3,999  c.  y.,  p.  m., 
r.  removed,  09, 976;  proj.  of  1907  completed,  10, 1096. 

PHYSICAL  CHARACTERISTICS. 

De.  of,  95,  583;  99, 1051. 

Completed  proj.  gives  chan.  of  190'  x  18',  m.  1.  w. 
11,56. 
Bange  of  tide,  8.8',  11,  56. 

PROJECTS. 

By  Maj.  Roessler,  1899,  entrance  chan.  16'  x  200' 
m.  1.  t.,  and  chan.  and  anchorage  within  the  H. 
about  15'  X  600'  x  3,000'  m.  1. 1.;  est.  (based  on  survey 
of  civilian  engineer),  $125,000  (continuous  contract), 
99  1045. 

By  Lt.  Col.  Black,  1906,  to  give  straight  chan.  18' 
X  200'  m.  1.  w.,  by  removing  r.;  est.,  $46,000,'  06,  40; 
adopted,  1907,  07, 38. 

SURVEYS. 

Ex.  au.  act  Aug.  17, 1894,  made  1894  by  Col.  Hains 
(R.fav.).    95,583. 

Congress,  by  concurrent  resolution,  1898,  asked 
for  an  est.  of  cost  of  imp.  the  H.  R.  (fav.),  rendered 
1899,  by  Maj.  Eoessler.    (See  Projects.)    99,  1050. 

Au.  act  Mar.  3,  1905;  made,  1905,  by  Lt.  Col. 
Black,s  06,  40. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11, 56. 

Map.s 


A-3;5 

APPROPRIATIONS. 


KENNEBUNK  RIVER,  ME. 


$5,000,  act  Mar.  2. 

1,176,  act  Mar.  2. 

1,700,  act  July  3. 
10,300,  act  June  28. 

7,500,  act  July  2. 

3,000,  act  Mar.  3. 

8,000,  act  July  7. 

7,600,  act  Aug.  30. 

5,000,70,82,506. 

6,000,71,91. 

5,000,76,41. 

2,000,79,47. 

2,000,80,339. 

2,000,81,492. 
20,000,90,449. 

3, 600,  05,  796. 
*3,000,  11,1160. 


1829, 
1831, 
1332, 
1834, 
1836, 
1837, 
1838, 
1852, 
1870, 
1871, 
1876, 
1879, 
1880, 
1881, 
1890, 
1906, 
1911, 


Total,  ■'91,675 


COMMERCE. 

Important,  70,  82,  506;  76,  ii,  433. 
Obstr.  to  C,  76,  ii,  433. 

Sufficient  to  justify  mainten.  of  works,  03,  55. 
In  1911  did  not  exceed  3,000  t.,  chiefly  coal,  13, 
1369. 

CONTRACTS. 

1870.  A.  Blaisdell  &  J.  S.  Bailey,  extending  e. 
p.,  71,  855. 

1871.  C.  H.  Bragdon,  extending  w.  p.,  71, 856. 
1877.    G.  C.  Fobes  &  Co.,  dr.  6,450  c.  y.,  500 

u.  y.,  77, 166. 

1893.  J.  F.  Cm-it,  St.  and  timbers,  $1.05,  $1.60, 
and  $1.90  per  t.,  and  5  pieces  ol  timber  at  $20  lor  the 
lot  ($2,168),  93, 713. 

ENGINEERS. 

Chief  of  Engineers.    B.,  66,  7;  70,  82;  71, 91; 

73, 91;  73, 100;  75, 115, 121;  76,  41;  77, 35;  78, 39; 


♦Allotment.  '  H.  D.  191,  59th,  1st. 

'  H.  D.  752,  61st,  2d.  <  $1,590.99  carried  to  surplus  fund,  11, 1160. 

a  Sur.— R.,  Oct.  2, 1845;  est.,  $24,161.17.    (H.  D.  482, 56th,  2d.) 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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79,  47;  80,  67;  81,  69;  88,  68;  83,  63;  84,  71;  8S 
58;  86, 87;  87, 19;  88, 19;  89,  28,  32;  90,23,26;  91, 
29;  92, 3S;  93,33;  03,  55;  04,  36;  05,  38;  06,  36; 
07,39;  11,56;  13,58,65. 

In  cbaTge: 

Col.  J.  D.  Qraliam,  1865.    K.,  66, 37. 

Lt.  Col.  G.  Thorn,  1870-83.  K.,  70, 506;  71,  854; 
78,937;  73, 1077;  75,  U,  397;  432;  76, 161;  77, 165; 
78, 202;  79, 259;  (Col.)  80, 337;  81, 491;  88,  499. 

Col.  C.  E.  Blunt,  1883-86.  B.,  83,  422;  84,  468; 
85,  470. 

Mai.  J.  A.  Smith,  1886-92.  R.,  86,  543;  87,  461; 
(Lt.  Col.)  88,  392;  89,  537;  90,  449,  471;  91,  601. 

Lt.  Col.  P.  C.  Hains,  1892-93.  B.,  98,  524;  93, 
712. 

Lt.  Col.  W.  M.  Black,  1906-06.  B.,  05,  796;  06, 
864. 

Mai.  G.  A.  Zinn.  1907-10.    B.,  07,  894. 

Lt.  CoL  W.  E.  Craighlll,  1910.  B.,  11, 1160;  18, 
1368. 

Assistant.    8.  Eaagensea.    B.,  75,  u,  433. 

OPERATIONS. 

18S3.  600  1.  f.  e.  p.  extended;  290  1.  1.  w.  p. 
extended;  160  1.  t.  e.  sand  oatch  built;  160  1.  t.  w. 
sand  catch  built;  300 1.  f.  crib  wharf  built,  76, 161; 
78,  202. 

168  1.  f.  B.  p.  extended;  repairs,  71, 


1870-71. 

855. 
1871-78. 

91,  938. 
1877-78, 
1880-81 


166J  1.  f.  w.  p.  extended;  repairs,  78, 


6,450  c.  y.  dr.;  repairs,  78,  40. 

Ledges  below  Ward's  wharf  and  at 

mouth  of  Gooch  Creek  removed  to  4'  d.;  chan. 
straightened  and  widened  by  dr.  below  Lord's  and 
Ward^  wharves  and  at  upper  part  of  Mitchell's 
Pt.;  repairs  to  U.  S.  wharf,  81,  492. 

1881-88.  Repairs  to  st.  ps.  and  U.  S.  wharf, 
88  500 

1883-84.    Repairs  to  IT.  S.  wharf,  84,  468. 

1887-88.  Repairs  to  wooden  p.;  proj.  com- 
pleted and  no  further  work  contemplated,  88,  392. 


1890-91.  RepaiiB  to  wharf  and  ps.  in  progress, 
91,  601. 

1891-93.  Repairs  to  wharf  and  protection  of 
base  of  e.  j.;  constr.  of  j.  at  Wading  Place,  98, 525. 

1893-93.    Proj.  completed,  93, 713. 

1905-6.  Ps.  repaired  and  partly  rebuilt;  proj. 
completed,  06,  864. 

1911-13.  E.  j.  and  wing  wall  repaired,  and 
bank  protected  by  riprap,  13, 1369. 

PHYSICAL  CHARACTERISTICS. 

Ofchan.,  75,11,433. 

De.  of,  11, 56. 

Small  stream,  15±  m.  U  flowing  se.  to  Atlantic, 
30±  m.  sw.  of  Portland  H.,  Me.  Proj.  portion  at 
mouth,  head  of  navigation,  KenneburJcport,  IJ  m. 
up,  13,  68. 

PBOIECTS. 

By  Lt.  Col.  Thorn,  2  st.  ps.  as  wings  to  those 
already  built;  est.,  SIO.OOO,  70,  606;  71,  854.  Dr. 
at  Mitchell's  Pt.  and  the  Wading  Place;  est., 
$5,000,  75,  ii,  434.  Dr.,  r.  excavation,  and  repairs, 
to  cost  je.OOO,  78,  203;  79, 260. 

By  Col.  Thorn,  1878,  dr.,  r.  excavation,  and 
repairs  to jps.  and  wharves;  est.,  $6,000,  78,  203; 
79,  260.    Proj.  completed  in  1882, 8Z,  500;  87, 19. 

After  a  sur.  in  1889,  Lt.  Col.  Smith  est.  $20,000  to 
repair  the  ps.  and  constr.  1  small  j.,  90,'  449,  474. 

Capt.  Taylor  submits  est.  of  $3,500  for  repairs  to 
ps.  and  wharf,  03,  55. 

SURVEYS. 

By  S.  Haagensen,  1874.    B.,  75,  ii,  433. 

By  Lt.  Col.  Thom,  78,  203. 

An.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  CoL 
Smith,  90, 449,  473. 

Pre.  ex.  au.  act  June  25, 1910;  B.,  Lt.  Col.  Craig- 
hlll, Mar.  22, 1911  (unfav.),'  13, 65. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  69. 


A-377(a)       WELLS  HARBOR  (Webhannet),  ME. 


APPROPRIATIONS. 

1872,  $5,000,  73,  91. 

ENGINEERS. 

Chlet  of  Engineers.    B.,  71,  96;  73,  91;  73, 

100;  74, 109. 

In  charge.    Lt.  Col.   G.  Thom,   1871-74.    B., 
73, 938, 966;  73, 1078;  74,  ii,  308. 


OPERATIONS. 

Constr.  of  a  p.  of  cribwork  250  y.  1.  by  the  U.  S. 
in  early  times,  78, 91,  938. 

1878-74.    Repairs  to  p.,  73, 1078;  74, 109. 

PROJECT. 

By  Lt.  Col.  Thom,  repairs;  est.,  $5,000,-  73,  956. 
SURVEY. 
By  Lt.  Col.  Thom,  1871.    B.,  73, 956. 


A-277(b) 


OGUNQUIT  HARBOR,  ME. 


ENGINEEBS. 
Chlel  of  Engineers.    B.,  13, 66. 
In  charge.    Lt.  Col.  W.  E.  CraighiU,  18, 34. 


SURVEY. 

Pre.  ex.  au.  Jrme  25, 1910.    B.,  Lt.  Col.  Craighlll, 
Sept.  30, 19112  (unfav.),  18, 66. 


A-379(a) 


YORE  HARBOR,  ME. 


APPROPRIATIONS. 

1886,  $15,000,87,462. 
1888,   10,000,  88,  394. 

10,000,91,603. 
9,000,  93,  527. 

13,400,05,797. 


1890, 
1892, 
1906, 


Total,     57, 400 

COMMERCE. 

Large  brickyards  located  on  E.,  combined  out- 
put, 22,000,000  bricks  per  an.,  04, 823. 

CONTRACTS. 

T.  Symonds,  for  dr.,  66t  c.  y.,  87,  463. 
1889.    T.  Symonds,  dr.,  500  and  r.  removal,  at 
$10  c.  y.,  89,  539. 


1891.  T.  Symonds,  r.  removal,  $13  o.  y.,  91, 
603. 

1898.  A.  B.  Martin,  dr.,  68$  and  36i  c.  y. 
($11,280),  93,  715. 

1905.  Hamilton  &  Sawyer,  dr.,  Z!M  c.  y., 
s.  m.,  and  removing  bowlders,  S4  t.,  06,  865. 

ENGINEERS. 

Chief  of  Engineers.  R.,  85, 60;  87, 19;  88, 19; 
89,  28;  90,  23;  91,  29;  93,  35;  93,  34;  94,  33;  04, 
36;  05, 38;  06,  37;  07,  40. 

Boards.    BERH.,  B.,  04,  821,  822. 

In  charge: 

Col.  C.  E.  Blunt,  1884-85.    R.,  85,  485,  487. 

Maj.  J.  A.  Smith,  1886-92.  B.,  87,  462;  (Lt.  Col.) 
88,  393;  89,  637;  90,  450;  91,  602. 

Lt.  Col.  P.  C.  Hains,  1892-94.  B.,  98,  526;  93, 
714;  94, 622. 


1  H.  D.  423,  62d,  2d. 


2  H.  D.  419,  62d,  2d. 
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Ma].  S.  W.  Roessler,  1904.    B.,  04, 820, 823. 
Lt.  Col.  W.  M.  Black,  1905-06.    B.,  05,  796:  06, 
864. 
Maj.  Geo.  A.  Zirm,  1907.    E.,  07,  894. 
Assistants: 

G.  Berrer.    B.,  8S,  48S,  488. 
A.  C.  Both.    B.,  04, 824. 

OFEBATIONS. 

1887-88.  19,342  c,  y.  gravel  and  r.  removed, 
88,  393. 

1889-90.  1,210  0.  y.  sand,  gravel,  and  bowlders 
and  214  o.  y.  solid  r.  removed,  90,  450. 

1890-91.    760  0,  y.  r.  removed,  91,  602. 

1893-94.  About  18,000  o.  y.  dr.  Proj.  com- 
pleted, 93,  714;  94,  523. 

1905-06.  40,722  c.  y.,  s.  m.,  dr.,  completing 
proj.,  06, 865. 


PBOJECTS. 

By  Col.  Blmit,  1886,  imp.  of  York  H.  by  dr.  at 
obstr.  pts.  in  the  existing  cfian.  to  obtam  UBiform  d. 
of  10'  I.  w.;  est.,  $25,000,  85,  487.  Increased  $5,000 
in  1887by  Lt.  Col.  Smith,  87, 462.  Eevised  m  1888, 
by  Lt.  Col.  Smith,  to  cost  $44,000,  88,  393;  93,  526. 

Mai.  Boessler  submits  a  proj.  for  straightening 
Chan,  at  bends  to  10'  d.;  est.,  $13,400, 04, 824.  Au. 
act  Mar.  3, 1905,  05,  38. 

SUBVEYS. 

Ex.  au.  act  July  5, 1884,  made,  1884,  by  Col.  Blunt, 
85,  485. 

Sur.  made,  1885,  86,  487. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902.  B.,  by 
Maj.  Boessler,  Aug.  13  and  Nov.  13,  1903;  est., 
$13,400 '  (see  Projects),  04,  35,  819. 


A-280  PISCATAQUA  RIVER,  ME.  AND  N.  H.' 


APPBOPBIATIONS. 

1826,       '  $200,  sur.,  act  May.  20. 
1828,     <8,000 
1832,        <250 

Total,     8,450 

ENGINEEBS. 

CMel  of  Engineers.    B.,  84,  73. 

In  charge:  Col.  C.  E.  Blunt.    K.,  84,  485, '. 


PHYSICAL  CHAEACTEBISTICS. 

Locality  described,  84,  486. 

PLANS. 

By  Col.  Blunt,  1883,  imp.  Piscataqua  R.  with 
1.  &  d.  just  below  the  mouth  of  Great  B.;  est., 
$710,000,  84,  487,  489,  490. 

SUEVEY. 

Au.  act  Aug.  2,  1882,  made  by  Col.  Blunt,  84, 
485,  486. 


A-280(a) 


PORTSMOUTH  HARBOR,  N.  H. 


APPBOPBIATIONS. 


$10,000,79,48. 
26,000,80,341. 
20,000,81,500. 
17,000,83,508. 
5  2,000,  act  Aug.  7. 
20,000,84,470. 
15,000,86,548. 
15,000,88,395. 
13,000,  90,  451. 


1879, 
1880, 
1881,' 
1882, 
1882, 
1884, 
1886, 
1888, 
1890, 

Total,  137,000 

COMMEECE. 

Importance  of  Portsmouth  H.,  74,  ii,  343,  344; 
79, 283. 

Existing  facilities  ample  for  C;  any  imp.  to  be 
made  womd  be  to  benefit  naval  vessels,  01, 1058. 

CONTEACXS. 

1879.  H.  Hamilton,  rubblest.,  690  t.,  80,  342. 

1880.  J.  P.  Curritt,  rubblest.,  77$  t.,  81,  501. 
1882.    J.  Andrews,  r.  removing,  $18  c.  y.,  83, 

508.    S.  S.  Andrews,  r.  removing,  $34.50  c.  y.,  83, 
432. 

1884.  G.  W.  Townsend,  r.  removmg,  $22  c.  y., 
85,  474. 

1886.  G.  W.  Townsend,  r.  removing,  $18.97 
0.  y.,  87,  465. 

1889.  O.  J.  Jennings,  r.  removing,  $11  c.  y.,  89, 
540. 

1891.    T.  Symonds,  i.  removmg,  $13  c.  y.,  91, 
605. 
DEFENSE.- 

Forts  Constitution  and  McCIary  and  batteries  on 
Gerrish's  Isld.  and  Jerry's  Pt.,  74,  ii,  343;  79,  263. 

U.  S.  navy  yard  at  Kittery,  Me.,  79, 263, 283. 

ENGINEEBS. 

Chief  of  linglneers.  B.,  73, 106;  74, 116;  78, 
46;  79,  48,  52;  80,  68;  81,  71;  83,  71;  83,  65;  84, 
17  73;  85,  68,  60;  86,  58;  87,  20;  88,  20;  89,  29; 
90,  24;  91,  30;  93,  36;  01, 149;  10,  69;  11,  61. 


In  charge: 

Lt.  Col.  G.  Thom,  1873-83.  E.,  74,  ii,  342;  79, 
262,  282;  (Col.)  80,  340;  81,  498;  83,  505;  84,  474. 

Col.  C.  E.  Blunt,  1883-86.  E.,  83,  430;  84,  469; 
85,  472,  478,  484. 

Maj.  J.  A.  Smith,  1886-92.  B.,  86,  546;  87,  463; 
(Lt.  Col.)  88,  394;  89,  539;  90,  450;  91,  604. 

Lt.  Col.  P.  C.  Hains,  1892.    E.,  93,  527. 

Capt.  H.  Taylor,  1901.    E.,  01, 1062. 

Maj.  W.  L.  Fisk,  1901.    E.,  01, 1057. 

Lt.  Col.  G.  A.  Zinn,  10,  36;  11,  35. 

Assistants: 

S.  Eaagensen.    E.,  74,  ii,  343. 

W.  F.  Robinson.    B.,  01, 1064. 

OPEEATIONS. 

1879-80.    12,200 1.  st.  placed,  80,  341. 

1880-81.  2,400  t.  St.  placed  in  j.;  100  c.  y.  r. 
removed  from  chan.,  81, 500. 

1881-83.  310  c.  y.  r.  removed  from  ledges,  83, 
506,  507. 

1882-83.  690  0.  y.  solid  r.  removed  from  ledges, 
83,  431. 

1883-84.  500  c.  y.  r.  removed  from  Gangway 
Rook;  300  c.  y.  r.  removed  from  Badgers  Isld.,  84, 
470. 

1884-85.    400  c.  y.  r.  removed,  85,  473. 

1885-86.    808  c.  y.  r.  removed,  86,  647. 

1886-87.    100  c.  y.  r.  removed,  87, 464. 

1887-88.    632  c.  y.  r.  removed,  88,  394. 

1889-90.    168  c.  y.  r.  removed,  90,  451. 

1890-91.    244  0.  y.  r.  removed,  91,  604. 

1891-93.    Proj.  completed,  92,  528. 

PHYSICAL  CHAEACTEBISTICS. 

Bar  between  Gerrish's  and  "Wood  Islds.,  74,  ii, 
343,  344. 
Tides,  74,  ii,  344. 
Ledges  and  bowlders  in  the  H.,  79, 283. 

PLANS.    (See  Projects.) 

By  S.  Haagensen,  break'r  between  Gerrish's  and 
Wood  Islds.,  1,376'  1.,  656'  resting  on  solid  ledge 
and  820'  on  heavy  bowlders,  $150,000,  74,  ii,  344. 


1 H.  D.  301, 58th,  2d. 
2  H.  D.  423, 62d,  2d. 
8  Sur.— B.,  1826;  est.,  $7,673.25  (H.  D.  482,  65th,  2d.). 


<  Removing  obstr.,  Berwick  Branch, 
s  Relief  act. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etcj 
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FBOJECTS.    (See  Flans.) 

By  Lt.  Col.  Thom,  1879,  break'r,  820'  1.,  IC  in  w. 
on  Hip,  and  2V  above  m.  h.  w.  between  Great  and 
Goat  Islds.;  also  for  removing  Gangway  Root  to  a 
d.  ol  20'  and  part  of  the  ledge  ofl  Badger's  Rook  to 
d.  of  W,  m.  1.  w.;  est.,  J150,000,  79,  48,  262. 

In  1882  Col.  Tbom  did  not  consider  completion  of 
the  break'r  a  public  necessity,  84,  474. 

All  contemplated  imp.  completed  and  no  further 
app.  needed,  9Z,  528. 

StJBVBTS. 

By  Capt.  Howard  Stansbury,  U.  S.  T.  E.,  1842^4, 
74, 11,  343;  79,  283. 

By  S.  Haagensen,  1873.    B^  74,  ii,  343. 

By  Lt.  Col.  Thorn,  1878.    R^  79,  282. 

Of  sunken  ledges  at  point  of  Goat  Isld.,  near 
Portsmouth  P.,  and  also  in  H.  of  refuge  at  Jerrys 
Pt.,  1882,  88,  S07. 


Ex.  of  H.  at  Portsmouth,  sea  to  wharf,  au.  act 
July  5, 1884;  made,  1886,  by  Col.  Blunt  (B.  unfav.) 
85,478.  ,     „     .     ^ 

Ex.  of  Little  H.,  Portsmouth,  for  H.  of  refuge, 
au.  act  July  5, 1884;  made,  188S,  by  Col.  Blunt,  85,480. 

Ex.  for  extension  and  conmletion  of  the  break'r 
near  third  br.  in  Portsmouth  H.;  made,  1882,  by 
Col.  Thorn,  84,  474. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  with  view 
to  removing  portion  of  Henderson  Pt.  to  unp. 
navigation  to  the  navy  yard.  B.  on  pre.  ex.  by 
Mai.  Fisk,  Aug.  27,  1900,  and  on  sur.  by  Capt. 
Taylor,  Dec.  21,  1900;  est.,  11,180,000,'  01,  149, 
1067, 1062. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  B.  by 
Lt.  Col.  Zinn,  Dec.  10,  1909'  (unfav.  to  constr.  of 
1.  and  d.  as  contemplated),  10, 59;  11, 61. 

Maps: 

Showing  the  proposed  imp.,  79, 282. 

86,  646. 


-380(b)  PULL-AND-BE-DAMNED    POINT, 
HAKBOB,  N.  H. 


POBTSMOUTH 


ENGINDEBS. 

Cblef  of  Engineers.    B.,  99, 62;  00,  77. 
In  charge.    Maj.   S.  W.   Roessler,  1900. 
00, 1170. 
Assistant.    Lt.  C.  Keller.    B.,  00, 1171. 


PHTSICAI,  CHABACTEBISTICS. 

De.  of,  00, 1171-1172. 

SUB  VETS. 

Ex.  for  removal  of  the  pt.,  au.  act  Mar.  3, 
made,  1899,  by  Maj.  Boessler  (B.  unfav.), 
1170. 


00, 


A-381 


PEPPEBELLS  COVE,  ME. 


APPBOPBIATIONS. 

1910,  J60, 000,  10,1097. 

1911,  35,000,11,1161. 


Total,    95,000 

COMMEBCE. 

See  Portsmouth  H. 

Has  no  C.  except  as  adjunct  to  Portsmouth  H. 
Imp.  not  expected  to  directly  afiect  rates,  but  to 
provide  anchorage  and  H.  for  small  vessels,  10,  56, 
1098. 

CONTBACTS. 

1910.  Eastern  Dredging  Co.,  dr.  about  330,000 
c.  y.,  16.2$  c.  y.,  and  $8  c.  y.  for  removing  bowlders 
exceeding  2  c.  y.  each  in  vol.,  11, 1161. 

1911.  Eastern  Dredging  Co.,  dr.  100,000  c.  y., 
16.4(f  c.  y.,  and  $8  c.  y.  for  bowlders,  13, 1371. 

ENGINEEBS. 

Chief  ol  Engineers.  B.,  91,  32,  614;  08,  44; 
09, 48;  10,  56;  11,  68;  1%,  61. 

In  charge: 

Lt.  Col.  J.  A.  Smith,  1890.    B.,  91,  614. 

Lt.  Col.  G.  A.  Zinn,  1908-10.    B.,  10, 1097. 

Lt.  Col.  W.  B.  Craighill,  1910-.  B.,  11,  1161; 
18, 1370. 


OFEBATIONS. 

1910-11.  67,084  c.  y.  dr.  under  contract,  11, 
1161. 

1911-18.    269,523  c.  y.  dr.,  18, 1370. 

PHYSICAL  CHABACTEBISTICS. 

De.  of,  91,  615;  10,  56;  18,  61. 

H.  on  e.  or  Maine  side  of  Portsmouth  H.  and 
about  1  m.  within  entrance,  18, 61. 

PLANS. 

Lt.  Col.  Smith  did  not  consider  locality  worthy 
of  imp.,  91,  616. 

PBOJECTS. 

Act  June  25, 1910,  au.  dr.  area  of  about  41  acres  to 
d.  of  12',  m.  1. 1.,  and  removal  of  the  ledge  toad, 
of  12i';  est.,  $168,400,8 10,  66. 

StJBYETS. 

91,  614. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  a  view 
to  d.  of  cove  and  removal  of  ledge.  B.,  Lt.  Col. 
Zinn,  1907  and  1908;  est.,  $168,400,1  08,  44;  09, 48. 

Map.3  ' 
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COCHECO  BIVEB,  N.  H.* 


APPBOPBIATIONS. 

1829,     $60,  act  Mar.  2  (sur.). 

1836,  6,000,  act  July  4. 

1837,  5,000,  act  Mar.  3. 

1871,  10,000,  71, 92. 

1872,  10,000,  78, 91. 

1873,  10,000,  73, 101. 

1874,  10,000,  74, 110. 
1876,  26,000,  76,  116. 
1876,  14,000,  76,  42. 
1878,  6,000,  78,  41. 
1882,  28,000,83,428. 


1884,  $28,000,84,473. 

1886,  10,000,  86,  651. 

1888,  9,000,  88,  397. 

1890,  26,000,90,463. 

1892,  16,000,  98,  630. 

1894,  15,000,  96,  674. 

1896,  16,000,  96,  578. 

1899,  20,000,  99, 1046. 

1902,  30,000,  08,  849. 

1905,  21,711,06,798. 

Total,  311,771,  18, 1371. 


■  H.  D.  263,  66th,  2d. 
»H.D.  1086, 61st,  3d. 


sH.D.  1081, 60th,  2d. 

4  Sur.— B.,  Feb.  — ,  1830;  est.,  $4,199.36.  (H.  D.  482,  65th,  2d.) 
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COMMEBCE. 

tnportant,  71,  856,  869;  77,  168;  83,  429;  86, 

Decrease  in  rates  from  the  imp.,  90,  453,  475. 
A  saving  ol  50(|!  t.  on  coal  alone  a  result  of  the  imp. , 
93,  718. 
Kates  on  coal  reduced  33%,  10, 58. 

CONTRACTS. 

1871.  Morris  &  Cumings,  r.  excavation,  71, 857. 

1872.  E.  Moore,  r.  excavation,  73, 1079. 

1873.  E.  Moore,  r.  excavation,  73, 1079. 

1874.  E.  Moore,  r.  excavation,  76,  ii,  398. 

1876.  J.  Andrews,  r.  excavation.  Aug.  B. 
Wnght,  dr.,  4Oand7O0.    75,  ii,  398. 

1877.  Atlantic  Dredging  Co.,  dr.,  49  and  97$, 
77, 168. 

1883.  Hamilton  &  Sawyer,  excavation  of  cut- 
off Chan,  through  Alleys  Ft.,  83,  428. 

1884.  T.  Symonds,  r.  removal  and  dr.,  85,  475, 
476. 

1886.  T.  Symonds,  r.  removal,  $9.50  and  $4.50 
u.  y.,  87,  466,  467. 

1889.  T.Symonds,  dr.,  450C.  y.,  89,  542. 

1890.  C.  H.  Souther,  dr.,  sgjt  c.  y.  for  soft  and 
$1.35  tor  hard  material,  91,  608. 

1894.  Rogers  &  Fitzpatricls:,  ledge  removal, 
$6.44  c.  y.  ($12,880),  94,  626. 

1896.  A.  W.  Bryne,  ledge  removal,  $6.20  c.  y. 
in  place  ($12,400),  96, 574. 

1897.  S.  J.  Donovan,  ledge  removal,  $7.50  c.  v. 
in  place  ($9,750),  97, 795. 

1899.  A.  B.  Martin,  dr.,  900  c.  y.  ($17,914.41), 
00,1148.  -  J    I      .  y, 

1903.  S.  J.  Donovan,  dr.,  65*  c.  y.;  Bay  State 
Dredging  Co.,  dr.,  9Bi  c.  y.,  03,  735. 

1906.  S.  J.  Donovan,  dr.,  (A)  380,  (B)  $1.50, 
(C)  500  c.  y.,  and  $25  c.  y.  for  r.  removal,  06, 866. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  70,  31, 83;  71,  92;  73, 

91;  73, 100;  74, 109;  75, 115;  76,  41;  77,  36;  78,  40; 
79, 47;  83, 65;  84, 72;  86,  59;  86,  59;  87, 20;  88, 20; 
89, 30,  32;  90,  25,  26;  91,  31;  93,  37;  93,  35;  94, 34; 
96,  36;  96,  39;  97,  40;  98,  60;  99,  59;  1900,  66; 
01, 135;  03,  80;  03,  56;  04,  38;  05,  39;  06,  38;  07, 
41;  08,  42;  09,  46;  10, 57;  11,  69,  61;  13,  62. 
In  charge: 

Lt.  Ck)l.  G.  Thom,  1870-79.  B.,  71, 866;  73,  938; 
73,  1078;  74,  ii,  309;  75,  ii,  397;  76,  162;  77,  167; 
78,203;  79,260. 

CJol.  C.  E.  Blunt,  1883-86.  E.,  83,  426;  84,  471; 
85,474. 

Mai.  J.  A.  Smith,  1886-92.  B.,  86,  548;  87,  466; 
(Lt.  Col.)  88, 396;  89, 542;  90, 453,  475;  91, 607. 

Lt.  Col.  P.  C.  Harns,  1892-94.  E.,  93,  629;  93, 
717;  94,  524. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  96,  673. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  576. 

Maj.  R.  L.  Hoxie,  1897-98.    B.,  97,  794;  98,  835. 

Mai.  S.  W.  Boessler,  1899.    B.,  99, 1046. 

Maj.  W.  L.  Fisk,  1900.    R.,  00, 1147. 

Capt.  Harry  Taylor,  1901-03.    E.,  01,  1039;  08, 
848;  03,  734. 
■   Lt.  Col.  W.  S.  Stanton,  1904.    R.,  04,  830. 

Lt.  Col.  W.  M.  Black,  1905-06.  R.,  05,  798;  06, 
866. 

Maj.  Geo.  A.  Zinn,  1907-10.  B.,  07,  896;  (Lt. 
Col.)  08,  937;  09,  978;  10, 1098. 

Lt.  Col.  W.  E.  Craighill,  1911-.  B.,  11,  1162; 
13, 1371. 

Assistant.    F.  S.  Burrowes.    B.,  90,  477. 

OPERATIONS. 

Mention  of  previous  operations,  71, 858. 

1871-73.    R.  excavat.  in  progress,  73,  939. 

1873-73.    K.  excavat.  in  progress,  73,  1079. 

1873-74.  772  c.  y.  r.  removed  and  cofferdam 
constr.,  74,  ii,  309. 

1874-75.    483  c.  y.  r.  removed,  75,  ii,  398.- 

1875-76.  7,108  c.  y.  dr.  and  1,108  c.  y.  r.  re- 
moved, 76, 41;  77, 168. 

1876-77.    600  o.  y.  r.  removed,  77, 168. 

1877-78.  12,371  c.  y.  dr.  and  300  c.  y.  i.  re- 
moved, 78,  40,  204. 


1878-79.    3,000  c.  y.  dr.,  79,  262. 

1883-83.  12,260  c.  y.  removed  from  cut-ofl 
through  Alleys  Pt.,  83,  428. 

1883-84.  10,600  c.  y.  gravel  and  135 1.  bowlders 
removed  from  cut-ofl  at  Alleys  Ft.,  completing  the 
proposed  work  thereat,  84, 471. 

1884-86.  3,408  c.  y.  r.  and  hardpan  removed 
from  Chan,  above  Clements's  wharf,  85,  475. 

1885-86.    829  c.  y.  r.  removed,  86,  549. 

1887-88.  738  c.  y.  solid  r.  and  350  0.  y.  bowlders 
removed,  88, 396. 

1888-89.  672  c .  y.  clay  dr.  and  4,780  c.  y .  clay 
removed,  89,  542 

1889-90.    Proj.  completed,  90,  453. 

1891-93.  Chan.  dr.  to  7'  m.  1. 1.  at  Dover  and 
at  Clements's  wharf,  93, 630. 

1893-96.  About  2,100  c.  y.  r.  removed,  94, 
626;  95,  574. 

1895-96.  About  1,800  c.  y.  r.  removed,  96, 
677. 

1896-97.    About  600  o.  y.  r.  removed,  97,  794. 

1897-98.    535  e.  y.  r.  removed,  98,  836. 

1898-99.    356  c.  y.  r.  removed,  99, 1046. 

1899-00.    19,904  0.  y.  dr.,  00, 1148. 

1903-03.  14,846c.  y.  dr.;  also 7,675c.  y.  dr.  from 
Lamprey  R.,  03,  734. 

1903-04.    23,436  c.  y.  dr.,  04,  830. 

1906-07.  22,928  0.  y.  dr.  and  104  c.  y.  i.  re- 
moved, 07, 896. 

PHYSICAL  CHARACTERISTICS. 

Location  of  imp.,  71, 858. 

Presence  of  rs.  and  shoals,  71, 858. 

Tides,  71, 859. 

De.  of,  90,  475;  04,  38. 

Shoaling,  11, 60. 

In  se.  N.  H.  Flows  se.  for  30  m.  to  Piscatequa 
K.,  about  9  m.  above  Portsmouth  N.  H.  Section 
ofproj.,  3  m.,  13,62. 

PROJECTS. 

In  1836-37  $10,000  was  appro,  for  the  Imp.  of  the 
Cocheoo  Branch.  Proj .  of  1870  proposed  the  formar 
tion,  by  r.  removal  and  dr.  of  a  chan.  4'  x  40'  m.  1.  w. 
through  Lower  Narrows  and  up  to  the  packet  land- 
ing in  Dover,  71,  857;  73,  939;  76, 164.  This  work 
was  accomplished  in  1879  under  aggregate  appro,  of 
$95,000,  79,  261;  83,  427;  86,  549. 

In  1882  the  proj.  amended  to  provide  for  a  cut-off 
chan.  through  Alleys  Pt.  and  w.  to  ec  and  d.  to  6' 
through  Trickeys  and  Clements  Pt.  shoals;  est., 
$28,000,  83,  427. 

This  work  having  been  accomplished  in  1883,  Col. 
piunt  proposed,  1884-85,  to  w.  to  50*  and  d.  to  5' 
m^  1.  w.  all-parts  of  the  chan.  with  less  dimensions, 
from  Clements  Pt.  to  the  packet  landing;  est., 
$47,000,  84,  471;  86,  475;  87,  466.  Proj.  completed 
in  1889,  89, 542. 

After  ex.  and  sur.  1889,  Lt.  Col.  Smith  proposed 
to  obtain  a  chan.  d.  of  7',  increased  to  7i'  when  pass- 
ing over  r.,  vrith  a  min.  w.  of  50*  in  r.  and  60*  where 
the  material  less  expensive  to  remove;  est.,  $175,000, 
90, 477;  91, 607;  93, 530;  au.  act  Sept.  19, 1890,  04, 
38. 

Act  June  13, 1902,  extended  proj .  of  1890  to  include 
restoration  of  chan.  in  Lamprey  R.  and  au.  expend. 
$10,000  from  main  appro.,  03, 80;  04,  38. 

Est.,  1909,  $20,000,  to  restore  proj.  d.,  10, 58. 

By  Col.  Zinn,  for  w.  and  d.  chan.,  10, 58. 

SUB  VETS. 

Under  direction  of  Lt.  Col.  Thom,  1870-71.  B- 
71,858;  73,939. 

Sur.,  1885,  86,  474. 

Au.  act  Aug.  11,  1888,  made,  1889,  by  Lt.  Col. 
Smith,  90,  475. 

Ex.  and  sur.  au.  act  Mar.  3, 1909,  made  1909  and 
1910;  Rs.  by  Lt.  Col.  Zinn,  1909  and  1910  (B.  un- 
worthy of  immediate  Imp.  further  than  by  existing 
pr^.),i  10,  59;  11,  61. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 62. 

Maps.    Of  Cocheoo  E.,  vicinity  of  Dover,  8S,  474. 


'  H.  D.  1106,  61st,  3d. 


rSee  pp.  14-22  for"! 
Lexplanatlons,  etc.J 
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APPROPBIATIONS. 

1888,  SIO.OOO,  88,  20. 
1890,   10,000,  90,  453. 
1892,    7,  SOO,  93,529. 
1894,    7,500,96,572. 


BELLAMY  KIVER,  N.  H. 


Total,    35,000 

CONTRACTS. 

1888.    T.  Symonds,  dr.,  19}*  c.  y.,  89,  542. 
1890.    A.  B.  Martin,  dr.,  250  o.  y.,  91, 607. 
1895.    Columbian  Dredging  Co.,  dr.,  23^  c.  y., 
s.  m.  ($16,100),  9S,  572. 

ENGINEERS. 

Cliief  of  Engineers.    R.,S7,  22;  88,20;  89,29; 
90,  25;  91,  30;  93,  36;  93,  34;  94,  34;  95,  35;  96 
39;  97, 40. 
In  charge; 

Maj.  J.  A.  Smith,  1886-92.  R.,  87,  484,  485;  (Lt. 
Col.)  89,  640;  90,  452;  91,  605. 

Lt.  Col.  P.  C.  Hains,  1892-94.  R.,  93,  528;  93, 
716;  94,  523. 


Lt.  Col.  D.  P.  Heap,  1895.    R.,  96,  571. 
Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96,  575. 
Maj.  E.  L.  Hoxie,  1897.    R.,  97, 794. 
Assistant    F.  S.  Burrows.    R.,  87,  486. 

OPERATIONS. 

1888-89.  22,700  c.  y.  dr.,  89, 541. 
1889-90.  21,650  c.  y.  dr.,  90,  452. 
1890-91.  Dr.  oontmued,  91, 606. 
1893-93.  35,997  c.  y.  dr.,  93, 716. 
1895-96.  46,409  o.  y.  dr.,  96,  576. 
1896-97.  About  12,000  0.  y.  dr.  (proj.  com- 
pleted), 97,  794. 

PROJECTS. 

By  Maj.  Smith,  1887,  imp.  for  2J  m.  by  dr.  50'  x  6', 
m.  1.  w.,  mouth  to  head  oinavigation;  est.,  S28,000, 
87,  486;  89,  641.  Increased,  1891,  to  $35,000,  91, 
606;  93,  628. 

SURVEYS. 

Ex.  and  sur.  au.  act  Aug.  5, 1886;  made,  1887,  by 
Maj.  Smith,  87,  484,  486. 
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COMMERCE. 

4,300  t.  an.;  would  probably  be  doubled  by  imp. 
of  R.,  97,  804. 

ENGINEERS. 

Chief  of  Engineers.    B.,  97,  43. 

In  charge.    Maj.  R.  L.  Hojde,  1896-97.    R.,  97, 
804. 


OYSTER  RIVER,  N.  H. 


PHYSICAL  CHARACTERISTICS. 

De.  of,  97,  804. 

SURVEY. 

Ex.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Dam- 
reU,  1897  (R.  fav.  to  sur.),  97, 804. 
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APPROPRIATIONS. 

1881,     $10,000,81,496. 
10,000,83,603. 


LAMPREY  RIVER,  N.  H. 


1882, 


Total,     20,000 

COMMERCE. 

Extent  of  prospective  benefit  to  C,  75,  if,  424; 
81,  495. 

CONTRACT. 

1883.    T.  Symonds,  dr.,  650  c.  y.,  83,  426. 

ENGINEERS. 

Chief  of  Engineers.  R.,  76, 121;  81, 70;  83, 
69;  83,64;  84,73;  10,59;  11,61. 

In  charge: 

Lt.  Col.  G.  Thom,  1881-83.  R.,  75,  ii,  424;  (Col.) 
81,  495;  83,  502. 

Col.  C.  E.  Blunt.  1883-84.    R.,  83,  424;  84,  472. 

Lt.  Col.  Geo.  A.  Zinn,  1911.    11, 35. 

Assistant.   S.  Haagensen.    R.,  75,  ii,  426. 


OPERATIONS. 

188 1-83.    2,000 1.  bowlders  removed,  83,  503. 
1888-83.    12,956  o.  y.  dr.  and  330  o.  y.  bowlders 
removed,  83,  425. 

PHYSICAL  CHARACTERISTICS. 

De.,  75,  ii,  424,  425. 

PLANS. 

By  Lt.  Col.  Thom,  1875,  cut  through  neck  at 
Shaekfords  Pt.;  est.,  $30,000;  not  reoom.,  76,  ii 
424-426. 

PROJECTS. 

By  Col.  Thom,  1874,  imp.  chan.  12'  at  m.  h.  w. 
from  mouth  up  to  the  Lower  Narrows,  100'  w., 
thence  up  to  the  New  Market  wharves  11'  x  40', 
m.  h.  w.;  est.,  $24,000,  75,  ii,  424-426;  81,  495. 

SURVEY. 

By  S.  Haagensen,  1874,  below  New  Market, 
N.  H.,  75,  121,  ii,  424,  425. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  Bs.,  Lt. 
Col.  Zinn,  1909  and  1910  (unfav.),i  10,  59;  11,  61. 


A-389 


1881, 
1899, 
1902, 
1911, 

Total, 


EXETER  RIVER,  N.  H. 


APPROPRIATIONS. 

1880,      $20,000,80,343. 
15,000,  81,  497. 
12,000,  99, 1049. 
7,000,03,850. 
9,200,11,1162. 


63,200 

COMMERCE. 

Important,  75,  ii,  427,  428. 
Est.  amount  of,  97,  819. 

Principally  coal  for  local  consumption,  about 
10,000  t.ann.,  03,  68. 
1911,  7,474 1.,  aU  coal,  13, 64. 


CONTRACTS. 

1881.  T.  Symonds,  dr.,  at  $1.06,  460  and  47* 
c.y.,  81,498. 

1900.  A. B.Martin, dr., 5400. y.,s.m.;  removal 
of  bowlders  greater  than  3  t.  in  weight,  $10 1.,  00, 
1150. 

1903.  Bay  State  Dredging  Co.,  dr.,  81i0  c.  y., 
03,  736. 

1911.  Bay  State  Dredging  Co.,  dr.,  79|0  and 
$1.10  c.  y.,  and  $10  c.  y.  for  bowlders  exceeding  2 
c.  y.  each  in  voltmie,  13, 1372. 

ENGINEERS. 

Chief  of  Engineers.  R.,  76,121;  80,  68;  81,70: 
83,  70;  97,  44;  99,  61;  00,  67;  01, 136;  03,  81; 
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03,  S7;  04, 39;  05,  41;  06,  39;  07,  42;  10,  59;  11,  60 

61:13,63. 

In  charge: 

Lt.  Col.  Thorn,  1875-82.  R.,  75, 120;  76,  il,  426; 
80,  342;  81,  496;  88,  604. 

Maj.  R.  L.  Hoxie,  1897.    K.,  97,  818. 
Maj.  S.  W.  Eoessler,  1899.    B,,  99, 1048. 

Maj.  W.  L.  risk,  1900.    E.,  00, 1149. 

Capt.  Harry  Taylor,  1901-03.  R.,  01,  1040;  03, 
849;  03,  735. 

Lt.  C!ol.  W.  M.  Black,  1905-06.  R.,  06,  799;  06, 
867. 

Maj.  Geo.  A.  Zinn,  1907-11.  R.,  07,  897;  (Lt. 
Col.)  10,36;  11,35. 

Lt.  Col.  W.  E.  CraighiU,  1911-.  R.,  11,  1162; 
12, 1371. 

Assistants: 

S.  Eaagensen.    R.,  76,  ii,  428. 

J.  W.  Walker.    R.,  97, 819. 

LEGISLATION. 

Purchase  of  right  of  way  for  pro],  cut-ofi  at  the 
Oxbow,  81,  497. 

OPERATIONS. 

1880-81.  47,000  c.  y.  dr.  and  sunken  rs.  re- 
moved by  hired  labor,  completing  proj.,  81,  497. 

1899-1900.    8,370  c.  y.  dr.,  00, 1149. 

1900-01.  8,746  c.  y.  dr.  and  115 1.  bowlders  re- 
moved, completing  chan.  to  proj.  dimensions,  Gil- 
man's  whari,  Exeter,  to  Ne\melds,  01, 1040. 

1903-03.  6,594  c.  y.  dr.  proj.  completed,  03, 
736. 

1911-13.  6792  c.  y.  dr.,  and  1  bowlder  blasted, 
completing  proj.,  13, 1371. 


PHYSICAL  CHARACTERISTICS. 

De.  of,  75,  il,  427,  428;  04,  39. 

List  of  obstr.,  75,  li,  429,  430. 

Small  stream  in  sw.  N.  H.,  flows  20  m.  e.  and  n. 
into  Great  B.  Proj.  portion,  mouth  to  Exeter,  8 
m.,  13,  63. 

PROJECTS. 

By  Col.  Thorn,  1875,  chan.  12'  x  40'  m.  h.  w.  to 
Oxbow,  thence  (with  10'  d.  at  m.  h.  w.  and  the  same 
w.),  by  a  cut-ofl  through  Oxbow,  to  upper  wharves 
at  Exeter,  by  dr.  and  removal  of  bowlders;  est, 
134,000,  75,  il,  427,  429,  430;  81,  496. 

By  Maj.  Eoxie,  1897, 12'  chan.,  mouth  to  Oxbow; 
10'  chan.,  Oxbow  to  Exeter,  40'  w.;  and  removal  of 
bowlders;  total  est.,  $12,000,  99, 1049.' 

Act  Feb.  27,  1911,  au.  restoring  chan.  d.  made 
under  proj .  of  1899,  with  slight  straightening  of  chan. 
at  Stratham  Bridge;  est.,  $9,200  2  (see  Sur.,  1910), 
11,  60. 

SURVEYS. 

Sur.  below  Exeter,  by  S.  Haagensen,  1874.  75, 
121,  ii,  427,  428. 

Sur.  aa  act  June  3, 1896,  made,  Lt.  Col.  Damrell, 
1897  (restoration  of  old  chan.  of  1881  recom.),  97, 
818 

Ex.  and  sur.  au.  act  Mar.  3,  1909;  R.,  Lt.  Col. 
Ztnn,  1909,  and  1910;  est.,  $9,200,'  10,  59;  11,  61. 

Cong,  docs.,  etc., relating  to  exs.,surs.,plaiiis,  etc. 
11,  60,  64. 

Map.  2 


A-390    LITTLE  HARBOR,  AT  PORTSMOUTH,  N.  H. 


APPROPRIATIONS. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 


Total,   145,000 


$10,000,86,60. 
20,000,88,398. 
40,000,  90,  454. 
30,000,  93,  532. 
10,000,  95,  577. 
10,000,96,580. 
12,000,99,1047. 
13,000,  03,  851. 


COMMERCE. 

None.  Work  intended  as  a  E.  of  refuge,  85,  483; 
87,  469;  93,  720. 

List  of  vessels  wrecked  near  Little  H.,  1879  to 
1889,  89,  545. 

None;  407  vessels  anchored  for  refuge  or  pleasure 
during  1906,  07,  898. 

Inconsiderable;  H.  designed  for  H.  of  refuge,  09, 
47. 

CONTRACTS. 

1887.  Moore  &  Wright,  dr.,  24*  c.  y.,  87,  468. 

1888.  New  England  Dredging  Co.,  dr.,  28ii;  c.  y. 
89,545. 

1890.  T.  A.  Eowe,  St.  delivered  in  break'r,  69il; 
t.,  and  constr.  of  beacon,  $450,  91, 609. 

1893.  G.  W.  Andrews,  break'r  constr.;  St., 
$1.11 1.,  92, 533. 

1893.  Moore  &  Wright,  dr.,  19$  c.  y.,  a.  m. 
($28,500),  93,  721. 

1894.  Wm.  S.  White,  break'r  constr.;  st.  $1.96 
t.  ($12,212.76),  94,  528. 

1895.  A.  B.  Wright,  dr.,  1600.  y., s.  m.  ($12,800) 
95,  577. 

1897.  C.  H.  Souther,  dr.,  14|0  c.  y.,  s.  m. 
($8,926),  97,  797. 

G.  W.  Andrews,  repairs  to  break'r,  replacing 
coping  St.,  $200  for  the  job;  $1.85  t.  tor  st.  ($2,060), 
98,  837. 

1900.  C.  H.  Souther,  dr.,  lej*  c.  y.,  ».  m. 
(64,000o.  y.),  00, 1152. 

1903.  Bay  State  Dredging  Co.,  dr.,  25*  c.  y. 
03,  737. 


ENGINEERS. 

Clilet  of  Engineers.  B.,  85,  60,  480;  86,  69; 
87,  21;  88,  21;  89, 30;  90, 25;  91, 31;  93, 38;  93,  36 
94,  35;  96,  37;  96,  40;  97,  41;  98,  61;  99,  60;  00, 
68;  01,  137;  03,  81;  03,  58;  04;  40;  05,  41;  06,  39; 
07,  42;  08,  43;  09,  47. 

In  charge: 

Col.  G.  'fhom.    B.,  82,  507. 

Col.  C.  E.  Blunt.    B.,  86,  480. 

Lt.  Col.  J.  A.  Smith,  1886-92.  R.,  87,  468;  88, 
397;  89,  543;  90,  464;  91,  608. 

Lt.  Col.  P.  C.  Hains,  1892.fl4.  B.,  93,  531;  93, 
719;  94,  527. 

Lt.  Col.  D.  P.  Heap,  1895.    R.,  95,  575. 

Lt.  Col.  A.  N.  Damrell,  1896.    R.,  96, 579. 

Maj.  K.  L.  Hoxie,  1897-98.  R.,  97,  796;  98, 
837 

Maj.  S.  W.  Koessler,  1899.    R.,  99, 1047. 

Maj.  W.  L.  Fisk,  1900.    B.,  00,  1161. 

Capt.  H.  Taylor,  1901-03.  B.,  01, 1041;  03,  850; 
03,  736. 

Lt.  Col.  W.  S.  Stauton,  1904.    B.,  04,  831. 

Lt.  Col.  W.  M.  Black,  1905-06.    B.,  06,  799;  06, 


Maj.  G.  A.  Zinn,  1907-.    E.,  07,  I 
08, 938;  09, 978. 


;  (Lt.  Col.) 


OPEBATIONS. 

1886-88.  36,021  o.  y.  dr.  from  cut,  87,  468;  88, 
398. 

1888-89.    37,479  o.  y.  dr.,  89, 544. 

1889-90.    27,000  o.  y.  dr.,  90,  454. 

1890-91.  Beacon  built,  and  4,643  t.  St.  placed 
in  break'r,  91,  609. 

1891-93.    13,502 1.  St.  placed  in  break'r,  93,532. 

1893-93.  6,096  t.  st.  placed  in  break'r  and 
about  47,500  c.  y.  dr.,  93,  720. 

1893-94.  About  9,000  t.  st.  placed  in  break'r 
and  about  98,000  c.  y.  dr.,  94, 528. 

1894-96.    62,600  c.  y.  dr.,  95,  576;  96,  580. 

1896-97.    4,829  c.  y.  dr.,  97,  796. 

1897-98.    About  47,000  c.  y.  dr.,  98,  837. 

1898-99.  1,058  t.  St.  placed  to  repair  break'r, 
99, 1047. 

1899-00.    25,735  c.  y.  dr.,  00, 1151. 


'  H.  D.  1066, 61st,  ad. 


>H.D.  1090, 61st,  3d, 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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1900-01.  38,064.4o.  y.  dr.,  01, 1041. 

1903-03.  10,787  c.  y.  dr.;  proj.  completed,  03, 
737. 

1904-06.  Repairs  to  breat'r,  476 1.  St.  used,  OS, 


PLANS. 

By  Col.  Blunt,  conversion  of  Little  H.  into  a 
larger  H.  of  refuge  by  extending  area  and  constr.  of 
2  break'rs;  est.,  $164,000,  86,  481. 

By  Maj.  Smith,  1886,  for  an  enlarged  H.;  est., 
$165,000,  87,  470. 

PROJECTS. 

By  Col.  Thorn,  1882,  dr.  a  chan.  of  entrance  to  the 
iimer  H.  9'  x  100',  m.  1.  w.,  widening  the  anchorage 


basin  to  300'  for  700',  and  giving  additional  protec- 
tion by  a  small  break'r  on  the  ledge  at  Jerry  Pt.; 
est.,  $33,000,  82,  507:  85,  481;  86, 60;  87,  468. 

Proj.  enlarged  by  Lt.  Col.  Smith,  1888,  to  provide 
for  2  small  break'rs  at  the  mouth  of  the  H.,  and  for 
dr.  the  chan.  and  anchorage  basin  to  12',  1.  w.; 
est.,  $235,000,  88,  397;  89,  30,  543,  544;  98,  531. 

Proj.  amended  so  as  to  reduce  the  area  to  be  dr. 
from  49  to  40  acres;  est.,  $145,000,  95,  576. 

SURVEY. 

Sur.  for  imp.  for  a  H.  of  refuge,  au.  act  July  5, 
1884;  made  by  Col.  Blunt,  86,  480. 
Ex.  of  completed  imp.,  04, 831. 
Maps.    87, 470. 


A-391        ISLES  OF  SHOALS  HARBOR,  ME.  AND  N.  H. 


APPROPRIA-nONS. 

1821,  1  $2, 500  (sur.),  act  Mar.  3. 

1822,  111,600,  act  May  7. 
1902,    30,000,03,848. 
1910,    40,000,  10,  1097. 

Total,      84,000 

COMMERCE. 

De.  of,  1900, 1172. 

Inconsiderable;  H.  valuable  chiefly  as  a  refuge, 
10,  66. 

CONTRACTS. 

1903.  Massachusetts  Contracting  Co.,  break'r, 
$1.07t.,  03,  733. 

1913.  Pigeon  HiU  Granite  Co.,  34,000 1.  St.,  83* 
t.  in  place  in  break'r,  13, 1369. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  99,  62;  00,  77;  03, 
79;  03,  55;  04,  37;  05,  39;  06,  37;  07,  40;  08,  41; 
09,  45,  48;  10,  65;  11,  67;  13,  59. 

In  cbarge: 

Mai.  S.  W.  Koessler,  1900.    R.,  00, 1172. 

Mai.  W.  L.  risk,  1900.    R.,  00, 1175. 

Gapt.  H.  Taylor,  1902-03.    R.,  03,  847;  03,  733. 

Lt.  Col.  W.  S.  Stanton,  1904.    R.,  04, 829. 

Lt.  Col.  W.  M.  Black,  1905-06.    R.,  05,  797;  06, 

Maj.  G.  A.  Zinn,  1907-10.  R.,  07, 895;  (Lt.  Col.) 
08,  937;  09,  977;  10, 1097. 

Lt.  Col.  W.  E.  Craighill,  1911-.  R.,  11, 1160;  12, 
1369. 

Assistant.    Lt.  C.  Keller.    R.,  00, 1174. 


OPERATIONS. 

1902-03.    1,095  t.  St.  placed  m  break'r,  03, 733. 
1903-04.    About  22,691 1.  St.  placed  in  break'r; 
proj.  completed,  04,  829. 
1911-13.    7,791 1.  St.  placed  ni  break'r,  13, 1369. 

PHYSICAL  CHARACTERISTICS. 

De.  of,  1900, 1175. 

I.  of  S.  lie  in  open  sea  6±  m.  se.  of  Portsmouth 
H.,  N.  H.  Most  protected  anchorage,  Grosport  H.; 
lies  between  StarTsld.  on  s.  and  sw..  Cedar  Isld.  on 
so.,  and'Smuttynose  Isld.  on  nne.  At  m.  1.  w., 
anchorage  of  32  acres;  has  d.  of  18-48',  and  none 
of  its  entrances  less  than  24',  13,  69. 

PROJECT. 

Orig.  proj.  1821,  rebuilding  small  break'r  on  n. 
side  of  Haleys  Cove,  and  to  build  break'r  from 
Smuttynose  Isld.  to  Cedar  Isld.,  13,  69. 

Maj.  Fisk,  1899,  est.  it  would  cost  130,000  for  new 
break'r,  1900, 1176. 

By  Mai.  Fisk,  1900,  au.  act  June  13, 1902,  break'r 
on  site  of  old  one;  est.,  $30,000,=  02,  79. 

By  Lt.  Col.  Zinn,  break'r  between  Cedar  and  Star 
Islds.;  est.,  $40,000,«  09,  48;  au.  act  June  25,  1910, 
10,  56. 

SURVEYS. 

1875,  76,  ii,  421. 

Ex.  between  Smuttynose  and  Cedar  Islds.,  au. 
act  Mar.  3,  1899;  made  by  Maj.  Boessler,  1899  (R. 
fav.),  00, 1172. 

Sur.  au.  act  of  Mar.  3,  1899;  made,  1899,  by  Maj. 
Fisk  (see  Projects),  00, 1176. 

Au.  act  Mar.  2,  1907;  made,  1907-8,  by  Lt.  Col. 
Zinn,8  09,  48. 

Cong,  docs.,  etc.,  relating  to  exs.,  sins.,  plans, 
etc.,  13,  60. 

Map.> 


A-391(a) 


SMUTTY  NOSE  ISLAND,  ME. 


COMMERCE. 

Natural  H.  of  refuge  at  Smutty  Nose  Isld.,  76, 
ii,  421,  422. 

Break'r  connecting  Smutty  Nose  with  adjacent 
islds.,  76, 11,  421,  423. 

ENGINEERS. 

Cbiet  of  Engineers.    R.,  76, 121. 

In  charge.    Lt.  Col.  G.  Thom.    R.,  76,  ii,  421. 

Assistant.    S.  Haagensen.    R.,  75, 11,  422. 


(See  A-291  Islea  of  Shoals,  Me.  and  N.  H.) 

PHYSICAL  CHARACTERISTICS. 

Described,  76,  ii,  421^23. 
PLAN. 


By  Lt.  Col.  Thom,  1875,  rebuilding  break'r  be- 
tween Smutty  Nose  and  Cedar  Islds.,  18'  above 
m.  1.  w.,  of  large  blocks  of  granite  and  rubble  St.; 
est.,  $85,000,  75,  ii,  422,  423. 

SURVEY. 

By  S.  Haagensen,  1874,  76, 121,  ii,  421,  422. 


'  Au.:  H.  E.  D.  482,  65th,  2d. 
30462°— H.  Doc.  740,  63-2- 


!  H.  D.  256,  66th,  1st. 


SH.D.  1122,  60th,  2d. 
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RYE  HARBOR,  N.  H. 


ENGINEERS. 

Chief  of  Engineers.    E.,  10,  68. 

In  charge.    Lt.  Col.  G.  A.  Zinn,  10,  36. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3, 1909.    R.,  Lt.  Col.  Zinn, 
July  20, 1909  >  (unfav.),  10,  58. 


A-393(a)      HAMPTON  RIVER  AND  HARBOR,  N.  H. 


COMMERCE. 

None,  04, 871. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  89, 31;  04,  69,  870. 
Boards.    BEBH.    R.,  04, 872. 
In  charge: 

Lt.  Col.  J.  A.  Smith,  1888.    R.,  89,  549. 
Capt.  H.  Taylor,  1904-.    R.,  04,  870. 


PHYSICAL,  CHARACTERISTICS.) 

De.  ol,  89,  560;  04,  870. 

SURVEY. 

Ex.  au.  act  Aug.  11, 1888,  made,  1888,  by  Lt.  Col. 
Smith  (R.  unlav.^,  89, 549. 

Ex.  au.  act  June  13,  1902,  made,  1903,  hy  Capt. 
Taylor  (untav.),2  04, 870. 


>  H.  D.  301, 61st,  2d. 


2  H.  D.  247,  68th,  2d. 


RIVER  AND  HARBOR  WORKS— NORTH  ATLANTIC. 


B.— BOSTON,  MASS.,  DISTRICT. 
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War  Deparfmerrf 


Corps  of  Em^ineers.US.Arinu. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etcj 
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B.— BOSTON,  MASS.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Boston,  Mass. 


B  1  Atlantic  Ocean. 

B  3  Newbuiyport  H.,  Mass.  (1) 

B  3  Menlmac  R.,  Mass.  and  N.  H.  (2) 

B  4  Black  Bock  Crk.,  Mass.  (3) 

B  5  Fowow  B.,  Mass.  and  N.  H.  (3) 

B  6  Cobbler  Brook,  Mass.  (3) 

B      7  Cottells  Crk.,  Mass.  (3) 

B  8  Creek  Brook,  Mass.  (3) 

B  9  Bear  Meadow  Brook,  Mass.  (3) 

B  10  Spickett  B.,  Mass.  and  N.  H.  (3) 

B  11  Bartletts  Brook,  Mass.  (3) 

B  12  Bicliardson  Brook,  Mass.  (3) 

B  13  Beaver  Brook,  Mass.  (3) 

B  14  Flagg  Meadow  Brook,  Mass.  (3) 

B  15  Clay  Fit  Brook,  Mass.  (3) 

B  16  Scarlet  Brook,  Mass.  (3) 

B  17  Lawrence  Brook,  Mass.  (3) 

B  18  Little  Nesenkeag  Brook,  N.  H.  (3) 

B  19  Nesenkeag  Brook,  N.  H.  (3) 

B  20  SawmUl  Brook,  N.  H.  (3) 

B  31  Little  Cohas  Brook,  N.  H.  (3) 

B  22  Baker  Brook,  N.  H.  (3) 

B  33  Suncook  B.,  N.  H.  (3) 

B  34  Winnepesaukee  B.,  N.  H.  (3) 

B  35  Lake  Wlnnipiseogee  (Winnepesaukee), 

N.  H.  (24) 

B  26  OUverlan  Canal,  N.  H.  (36) 

B  27  Pemigewasset  B.,  N.  H.  (3) 

B  28  Baker  B.,  KT.  H.  (27) 

B  39  Squam  B.,  N.  H.  (37) 

B  30  Newfound  B.,  N.  H.  (27) 

B  31  Salmon  B.,  N.  H.  (27) 

B  32  Contoocook  B.,  N.  H.  (3) 

B  33  Turkey  E.,  N.  H.  (3) 

B  34  Plscataquog  B.,  N.  H.  (3) 

B  35  Bowman  Brook,  N.  H.  (3) 

B  36  Sebblns  Brook,  N.  H.  (3) 

B  37  Soubegan  B.,  N.  H.  (3) 

B  38  Baboosic  Brook,  N.  H.  (37) 

B  39  Pennlcbuck  Brook,  N.  H.  (3) 

B  40  Nasbua  B.,  N.  H.  and  Mass.  (3) 

B  41  Bridge  Meadow  Brook,  Mass.  (3) 

B  43  Deep  Brook,  Mass.  (3) 

B  43  Stony  Brook,  Mass.  (3) 

B  44  Concord  E.,  Mass.  (3) 

B  46  Assabet  B.,  Mass.  (44) 

B  46  Sudbury  B.,  Mass.  (44) 

B  47  TruU  Brook,  Mass.  (3) 

B  48  Fish  Brook,  Mass.  (3) 

B  49  Shawsheen  B.,  Mass.  (3) 

B  SO  Indian  B.,  Mass.  (3) 

B  61  Artichoke  B.,  Mass.  (3) 


B  52  Flum  Island  B.,  Mass.  (1)  (3) 

B  53  Farker  B.,  Mass.  (53) 

B  54  Mill  Crk.,  Mass.  (53) 

B  56  Mud  Crk.,  Mass.  (62) 

B  56  Nelson  Is.  Crk.,  Mass.  (63) 

B  57  Bowley  R.,  Mass.  (62) 

B  58  West  Crk.,  Mass.  (57) 

B  59  Greens  Crk.,  Mass.  (1) 

B  60  Ipswich  B.,  Mass.  (1) 

B  61  Labor  in  Vain  Crk.,  Mass.  (60) 

B  63  Treadwells  Is.  Crk.,  Mass.  (60) 

B  63  Fox  Crk.,  Mass.  (60) 

B  64  Canal,  Mass.  (63)  (65) 

B  65  Castle  Neck  B.,  Mass.  (66) 

B  66  Essex  K.,  Mass.  (1) 

B  67  AnnisquamH.,  Mass.  (1) 

B  68  Squam  B.,  Mass.  (67)  (Gloucester  H. 

by  canal). 

B  69  Jones  B.,  Mass.  (68) 

B  70  Little  B.,  Mass.  (68) 

B  71  Mill  B.,  Mass.  (68) 

B  73  Goose  Cove,  Mass.  (68) 

B  73  Lobster  Cove,  Mass.  (68) 

B  74  Hodgkins  Cove,  Mass.  (1) 

B  75  FoUy  Cove,  Mass.  (1) 

B  76  Hoop  Fole  Cove,  Mass.  (1) 

B  77  Sandy  B.  (H.  of  Befuge),  Mass.  (1) 

B  78  Pigeon  Cove,  Mass.  (1) 

B  79  Bockport  H.,  Mass.  (1) 

B  80  Whale  Cove,  Mass.  (1) 

B  81  Loblolly  Cove,  Mass.  (1) 

B  83  Brace  Cove,  Mass.  (1) 

B  83  Gloucester  H.,  Mass.  (1) 

B  84  Vincent  Cove,  Mass.  (83) 

B  85  Harbor  Cove,  Mass.  (83) 

B  86  Canal  into  Squam  B.,  Mass.  (68)  (83) 

B  87  Magnolia  H.,  Mass.  (1) 

B  88  Kettle  Cove,  Mass.  (1) 

B  89  Manchester  H.,  Mass.  (1) 

B  90  Beverly  Cove,  Mass.  (1) 

B  91  Mackerel  Cove,  Mass.  (1) 

B  92  Beverly  H.,  Mass.  (1) 

B  93  Essex  Branch  (Danvers  B.),  Mass.  (92) 

B  94  Bass  B.  (Beverly  Crk.),  Mass.  (93) 

B  95  Porter  B.,  Mass.  (93) 

B  96  Crane  B.,  Mass.  (93) 

B  97  Waters  B.,  Mass.  (93) 

B  98  North  B.,  Mass.  (93) 

B  99  Collins  Cove,  Mass.  (93) 
B  100  Salem  H.,  Mass.  (1) 
B  101  Juniper  Cove,  Mass.  (100) 
B  103  Cat  Cove,  Mass.  (100) 
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B  103  Palmers  Cove,  Mass.  (100) 

B  104  Soutb  B.,  Mass.  (100) 

B  105  Forest  B.,  Mass.  (100) 

B  106  Dolllbets  Cove,  Mass.  (100) 

B  107  Marblehead  H.,  Mass.  (1) 

B  108  Lynn  H.,  Mass.  (1) 

B  109  Saugus  B.,  Mass.  (108) 

B  110  Little  B.,  Mass.  (109) 

B  111  Pines  (or  Chelsea)  B.,  Mass.  (109) 

B  113  Slilriey  Gut,  Mass.  (1)  (113) 

B  113  Boston  H.,  Mass.  (1) 

B  114  Wlnthrop  H.,  Mass.  (113) 

B  115  Crystal  Cove,  Mass.  (113) 

B  116  Belle  Isle  Inlet,  Mass.  (113)  (118) 

B  117' East  Boston  Cban.,  Mass.  (113) 

B  118  Chelsea  B.  (Crk.),  Mass.  (113) 

B  119  Mystic  B.,  Mass.  (113) 

B  130  Island  End  B.,  Mass.  (119) 

B  131  Maiden  B.,  Mass.  (110) 

B  133  South  Chan.,  Mystic  B.,  Mass.  (113) 

B  133  Charles  B.,  Mass.  (113) 

B  134  Millers  B.,  Mass.  (133) 

B  135  Lechmere  Canal,  Mass.  (133) 

B  136  Broad  Canal,  Mass.  (133) 

B  137  Fort  Point  Chan.,  Mass.  (113) 

B  138  South  B.,  Mass.  (137) 

B  129  Beserved  Chan.,  Mass.  (113) 

B  130  Pleasure  B.,  Mass.  (113) 

B  131  Old  H.,  Mass.  (113) 

B  133  Dorchester  B.,  Mass.  (113) 

B  133  Tenean  Crlc.,  Mass.  (133) 

B  134  Xeponset  B.,  Mass.  (133) 

B  135  Sun  Crk.,  Mass.  (113) 

B  136  Sachem  Crlc.,  Mass.  (113) 

B  137  Blacks  Crk.,  Mass.  (113) 

B  138  Weymouth  Fore  B.,  Mass.  (113) 

15  139  Town  E.,  Mass.  (138) 

B  140  Bents  Crk.,  Mass.  (138) 

B  141  Buggies  Crk.,  Mass.  (138) 

B  143  Hayward  Crk.,  Mass.  (138) 

B  143  Weymouth  Back  B.,  Mass.  (138) 

B  144  Broad  Cove,  Mass.  (143) 

B  145  Hingham  H.,  Mass.  (1) 

B  146  Weir  B.,  Mass.  (113) 

B  147  Hull  Gut,  Mass.  (113) 

B  148  Bull,  Mass.,  Headland.  (113) 

B  149  Little  H.,  Mass.  (1) 

B  150  Cohasset  H.,  Mass.  (1) 

B  151  Scltuate  H.,  Mass.  (1) 

B  153  North  B.,  Mass.  (1) 

B  153  First  Herring  B.,  Mass.  (153) 

B  154  Branch  Crk.,  Mass.  (153) 

B  155  Broad  Crk.,  Mass.  (153) 

B  156  Little  Crk.,  Mass.  (153) 

B  157  South  B.,  Mass.  (153) 

B  158  Green  H.,  Mass.  (1) 

B  169  Green  H.  B.,  Mass.  (158) 

B  160  Duxbury  Beach  and  H.,  Mass.  (161) 

B  161  Duxbury  B.,  Mass.  (1) 

B  163  Cut  B.,  Mass.  (159)  (161) 


B  163  Back  B.,  Mass.  (161) 

B  164  Blue  Fish  Brook,  Mass.  (161) 

B  165  Kingston  B.  (and  H.),  Mass.  (1) 

B  166  Island  Crk.,  Mass.  (165) 

B  167  Jones  B.,  Mass.  (165) 

B  168  Plymouth  (Long)  Beach  and  H.,  Mass. 

(1) 
B  169  Town  Brook,  Mass.  (168) 
B  170  Eel  B.,  Mass.  (168) 
B  171  Warrens  Cove,  Mass.  (1) 
B  173  Indian  Brook,  Mass.  (1) 
B  173  Bass  Crk.,  Mass.  (1) 
B  174  Scusset  Mill  Crk.,  Mass.  (1) 
B  175  Tuppers  Crk.,  Mass.  (1) 
B  176  Cape  Cod  Ship  Canal,  Mass.  (1) 
B  177  Sandwich  H.,  Mass.  (1) 
B  178  Mill  Crk.,  Mass.  (177) 
B  179  Dock  Crk.,  Mass.  (177) 
B  180  Menset  Crk.,  Mass.  (177) 
B  181  Spring  Hill  Crk.,  Mass.  (177) 
B  183  Old  H.  Crk.,  Mass.  (177) 
B  183  Scorton  H.  Crk.,  Mass.  (1) 
B  184  Long  Crk.,  Mass.  (183) 
B  185  Cow  Crk.,  Mass.  (183) 
B  186  Barnstable  H.,  Mass.  (1) 
B  187  Bass  Crk.,  Mass.  (186) 
B  188  WeUs  Crk.,  Mass.  (186) 
B  189  Great  Crk.,  Mass.  (186) 
B  190  Spring  Crk.,  Mass.  (186) 
B  191  Lone  Tree  Crk.,  Mass.  (186) 
B  193  Chase  Garden  Crk.,  Mass.  (186) 
B  193  Sesuit  H.,  Mass.  (1) 
B  194  Fast  Dennis,  Barnstable  B.,  Mass.  (1) 
B  195  Qulvett  Crk.,  Mass.  (1) 
B  196  Namskaket  Crk.,  Mass.  (1) 
B  197  Bock  H.,  Mass.  (1) 
B  198  Bock  Crk.,  Mass.  (197) 
B  199  Boat  Meadow  B.,  Mass.  (1) 
B  300  Herring  B.,  Mass.  (1) 
B  201  Hatches  Crk.,  Mass.  (1) 
B  303  Black  Fish  Crk.,  Mass.  (1) 
B  303  Wellfleet  H.,  Mass.  (1) 
B  304  Duck  Crk.,  Mass.  (303) 
B  305  Herring  B.,  Mass.  (303) 
B  306  Duck  H.,  Mass.  (1) 
B  307  Pamet  B.,  Mass.  (1) 
B  308  Provincetown  H.,  Mass.  (1) 
B  309  Nauset  H.,  Mass.  (1) 
B  310  Town  Cove,  Mass.  (209) 
B  311  Quansett  H.,  Mass.  (1) 
B  312  Pleasant  B.,  Mass.  (311) 
B  313  Muddy  Crk.,  Mass.  (311) 
B  214  Basstng  H.,  Mass.  (1) 
B  215  Crows  Pond,  Mass.  (314) 
B  316  Byder  Cove,  Mass.  (314) 
B  317  Chatham  H.  (Stage  H.),  Mass.  (1) 
B  218  Stage  H.,  Mass.  (1) 
B  219  Chatham  New  H.,  Mass.  (1) 
B  220  Mltchel  B.,  Mass.  (218) 
B  331  Oyster  Crk.,  Mass.  (318) 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.  J 
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NEWBURYPORT  HARBOR,  MASS.^ 


APPROPKIATIONS.2 

1880, 

150,000,80,346. 

1881, 

40,000,81,503. 

1882, 

40,000,83,609. 

1884, 

40,000,84,497. 

1886, 

37,500,86,660. 

1888, 

25,000,88,436. 

1890, 

25,000,90,483. 

1892, 

20,000,93,553. 

1894, 

20,000,95,699. 

1896, 

16,000,96,589. 

1899, 

25,000,99,1059 

1902, 

30,000,03,852. 

1906, 

30,000,05,802. 

1910, 

60,000,10,1100 

Total,  448,600    (total,  incl-  1795.31  reed,  from 
failing  contractor,  $449,295.31 , 
13, 1376.) 
COMMEKCE. 

In  1900,  128,440  t.,  01,  1044;  1906,  169,975  t.,  07, 
901;  1911,  217,301 1.;  value,  $863,099.50, 13, 1377. 

Reduction  in  rates,  07,  45;  17'  over  bar  might 
give  further  reduction  of  15  to  250 1.,  13, 69. 

CONTRACTS. 

1881.    E.  P.  Shaw,  granite  grout,  $1.32  t.,  81, 
504. 
1883.    I.  Hamilton  and  S.  Teague,  dike  constr., 

83,  435.    T.  A.  Rowe  and  K.  G.  Sylvester,  sheet 
piling,  83,  436. 

1886.  T.  C.  Rowe,  sand-catch  fence  constr., 
$2.67  per  running  t.,  87,  490.  C.  H.  Edwards,  St., 
$2.23  I.,  87,  490. 

1888.  Rockport  &  Pigeon  Hill  Granite  Co., 
mbblest.,  $1.97 1.,  89, 556. 

1890.    J.  H.  White,  rubblest.,  $1.47  t.,  91,  628; 

1893.  G.  W.  Andrews,  rubblest.,  15,094 1.,  $1.59 
t.   93  742. 

'1894.  Rockport  Granite  Co.,  14,634  t.  St.,  $1.23 
t.,  95, 600. 

1896.  Rockport,  Pigeon  HiU,  and  Cape  Ann 
Granite  Cos.,  16,533  t.  St.,  $1.03  s.  t.,  97, 826. 

1899.  Rockport,  Pigeon  HUl,  and  Cape  Ann 
Granite  Cos.,  18,133 1.  rubblest.,  $1.09  s.  t.,  99, 1060. 

1904.  Joseph  J.  Callahan,  rubblest.  in  js.,  $1.29 
t.,  05, 802. 

1906.  Break'r  Con.  &  Engr.  Co.,  28,000  t. 
rubblest.  in  n.  j.,  9H  t.,  06, 870. 

1907.  P.  H.  Doyen,  21,600  t.  rubblest.  in  n.  j., 
$1.25 1.,  07,  900. 

1908.  Break'r  Co.,  suppl.,  4,499  t.  rubblest.  in 
n.  j.,  in  partial  compensation  for  loss  tluough 
failure  of  Break'r  Con.  &  Engr.  Co.  to  fulfill  con- 
tract of  May  1,  1906,  09,  982. 

1910.  Rockport  Granite  Co.  and  Pigeon  Hill 
Granite  Co.,  rubblest.  in  n.  j.,  $1.05 1.,  11, 1166. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  80, 69;  81, 72, 504;  83, 
71;  83,  66;  84,  73;  85,  60;  86,  60;  87,  22;  88,  22; 
89,  32;  90,  27;  91,  33;  93,  40;  93,  38;  94,  36;  95, 
39;  96,  41;  97,  46;  98,  63;  99,  63;  00,  69;  01, 
138;  03,  82;  03,  59;  04,  40;  05,  42;  06,  41;  07,  44; 
08,  45;  09, 48;  10,  69;  11, 62;  13, 67. 

Boards.  Convened,  New  York,  Oct.  4,  1880,  to 
rei)ort  upm  proj.  by  Gen.  Thorn  fbr  imp.  of  New- 
buryport  H.  R.,  81, 505.  (Cols.  Tower  and  New- 
ton and  Lt.  Col.  Abbot.) 

In  charge: 

Col.  G.  Thorn,  1871-83.    B.,  80,  346;  81,  501,  607: 
83,609. 
Maj.  C.  W.  Raymond,  1S83-S6.    B.,  83,  433,  436 

84,  493,  497,  498,  499;  85,  494. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  E.,  86,  557: 
87,  489;  88,  433. 


Lt.  Col.  S.  M.  Mansfield,  1889-98.  B.,  89,  654; 
90,482;  91,626;  93,661;  93,739;  94,629;  95,698; 
96,  687;  97,  824;  98,  847. 

Col.  C.  R.  Suter,  1899.    E.,  99, 1068. 

Maj.W.L.  risk,  1900.    E.,  00, 1153. 

Capt.  H.  Taylor,  1901-03.  E.,  01, 1043;  03,  851; 
03,  737. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  E.,  04,  832. 
05,  802. 

Maj.  Edward  Burr,  1906-09.  E.,  OG,  869;  07, 
899;  (Lt.  Col.)  08, 941;  09,  981. 

Col.  F.  V.  Abbot,  1910.  E.,  10,  1099;  11,  1166; 
13, 1375. 

Assistants: 

Lt.  J.  S.  Sewell,  97,  45;  98,  53;  99,  62. 
Lt.  C.  S.  Bromwell,99,  62. 
Lt.  R.  R.  Raymond,  99;  62;  03,  77. 
Lt.  C.  Keller,  00,  64. 

1st  Lt.  G.  R.  Lukesh,  4, 35;  05, 42;  (Capt.)  06, 41; 
07,  44. 
1st.  Lt.  H.  C.  Jewett,  06,  41;  07,  44;  08,  44. 
Lt.  Richard  Park,  08,  44. 
1st  Lt.  U.  S.  Grant  (3d),  08,  44;  09,  48;  10,  69. 

OPERATIONS.s 

1881-83.  30,366  t.  mbblest.  placed  in  j.,  ex- 
tending the  same  a  distance  of  1,200',  83,  509. 

1883-83.  17,800  t.  rubblest.  placed,  extending 
dike  340';  817  1.  f.  diking  completed  across  "the 
basin";  507  1.  f.  sheet  piling  constr.  in  s.  j.  shore 
extension  at  Plum  Isld.,  83,  434. 

1883-84.  Dike  across  basin  at  Plum  Isld.  com- 
pleted with  exception  of  central  portions;  shore  ex- 
tension of  s.  j.  at  Plum  isld.  completed  and  j.  fin- 
ished to  1,077';  4681.  f.  catch-sand  fence  built,  84, 494. 

1884-85.  16,820  t.  rubble  placed  in  work,  ex- 
tending n.  j.  core  2,640 1.  f.  andTs.  j.  core  1,300  1.  f., 
85,  494. 

1885-86.  N.  j.  core  extended  36';  both  js. 
leveled  up  throughout  their  lengths;  640  1. 1.  catch- 
sand  fence  built,  86, 568. 

1886-87.  860  1.  f.  of  pile  dike  buflt;  7,937  t.  st. 
delivered  in  es1:ension  of  n.  j.,  87,  490. 

1887-88.  3,443  t.  rubblest.  deposited  in  n.  j., 
88,  434. 

1888-89.  5,186  t.  rubblest.  deposited  in  n.  j., 
extending  same  150',  89,  555. 

1889-90.  4,814  t.  rubblest.  delivered  in  n.  j., 
90  483 

-  .     ^279  t.  rubblest.  placed  in  n.  j.,  91, 


1890-91. 

627. 

1891-93. 

93,  552. 
1893-93. 
1893-94. 

94,  630. 
1894-95. 
1895-96, 
1896-97- 
1897-98, 
1899-00, 


11,445  t.  rubblest.  placed  in  n.  j., 

669 1.  deposited  in  j.,  93, 741. 
About  13,776  t.  St.  deposited  in  j.. 


973  t.  St.  placed  in  j.,  95,  699. 
13,278 1.  St.  placed  ui  j.,  96,  688. 
476 1.  St.  placed  in  i.,  97,  825. 
12,628 1.  St.  placed  m  j.,  98,  848. 
16,997  t.  St.  placed  in  j.,  00  1154. 
1901-03.    North   Rock   removed    July,    1901; 
beacon  at  end  of  n,  j.,  displaced  by  storms,  reset  in 
June,  1902,  and  100  t.  st.  placed  around  it  for  pro- 
tection, 03, 851. 

1903-04.  Bids  opened  for  repairing  both  j . ,  and 
for  extending  s.  j. ;  contract  au.,  04, 832. 

1904-05.  11,328  t.  st.  deposited  in  s.  j.,  of 
which  10,480 1.  were  used  in  blag.  197 1.  f.  full  cross 
section  and  71'  of  core  and  848  t.  in  retopping  300 
1.  f.  of  j.  previously  completed;  proj.  75%  accom- 
plished, 05, 802. 

1905^)6.  2,500  t.  St.  deposited  in  n.  j.,  retop- 
ping 550 1.  f.;  6,378 1.  St.  placed  in  s.  j.,  which,  with 
2,294  t.  purchased  informally  from  Rockport 
Granite  Co.,  extended  s.  j.  94';  proj.  80%  completed, 
06, 869-70. 


1  Sur.  R.,  1826;  est.,  $32,080.27.— (H.  Doc.  482,  65th,  2d.) 

2  Between  1828  and  1834,  incl., $60,366.72  appro,  for  removal  of  a  sand  bar  and  the  constr.  of  a  break  'r  at 
the  mouth  of  the  Merrimac  R. 

a  For  operations  previous  to  1881,  see  Merrimac  River. 
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1906-07.  2,026  t.  rubblest.  deposited,  retop- 
ping  100  1.  t.  n.  j.;  contract  with  Break'r  Con.  & 
Engr.  Co.  annulled  for  failure  to  prosecute  woric  as 
refluired,  07, 900. 

1907-08.  14,138  t.  St.  deposited,  retopping  400 
1.  f .  of  n.  j.,  and  that  j. -extended  seaward  for  200 
1.  1.,  and  St.  deposited  irregularly  for  100'  farther, 
08,  941. 

1908-09.  11,961  t.  rubblest.  deposited,  of 
which  1,133  t.  were  for  mainten.,  retopping  outer 
end  of  n.  j.,  and  10,828  t.  for  seaward  extension  of 
j.;  work  completed;  n.  j.  extended  163'  seaward, 
09, 981-82. 

1909-10.  Clearing  debris  from  breach  made  by 
action  of  elements  in  dike  closing  Plum  Isld.  Basin; 
sur.  made  of  bar  and  entrance  10, 1099. 

1910-11.  13,470  t.  rubblest.  deposited  in  n.  j., 
completing  core  to  12'  above  m.  1.  w.  for  200',  to  9' 
above  m.  1.  w.  for  100',  and  to  m.  1.  w.  level  for  dis- 
tance of  325',  11,1165. 

1911-13.  23,158  t.  rubblest.  deposited  in  n.  j., 
bringing  core  up  to  12'  with  w.  of  5'  on  top  for 
425'  and  extending  it  for  a  further  distance  of  625'; 
proj.  86%  completed,  12, 1375-76. 

PHYSICAL  CHAEACTERISTICS. 

Decrease  in  w.  of  bar  since  coromencement  of  js., 
85,  496. 

Comparison  of  gorge  and  discharge  sections  from 
various  surs.,  85,  496. 

Discharge  of  R.,  87,  491. 

Description  of,  01, 1043;  07,  44;  10,  69. 

Chan,  moved  slightly  n.  of  position  in  1899,  re- 
taining same  w.,  01, 139. 

Max.  draft  over  bar  at  m.  1.  w.,  in  1907,  12J', 
07,  45;  and  in  1910, 11',  10, 60. 

Action  of  elements  made  breach  in  dike  closing 
Plum  Isld.  Basin,  10, 1099. 

On  Merrimac  R.,  2J  m.  above  its  mouth,  and 
58±  m.  by  water  n.  of  Boston.  R.  at  Newburyport 
i  of  m.  wide,  12,67. 

PKOJECTS. 

From  1828  to  1834,  inel.,  $60,366  app.  for  the 
removal  of  a  sand  bar  at  the  mouth  of  the  Merrimac, 
and  tor  break'r  constr. 


By  Lt.  Col.  Thom,  1880,  securing  a  constant  d. 
of  17'  across  the  bar  at  m.  I.  w.  by  constr.  of  2  con- 
verging rubblest.  is.,  extending  from  Salisbury  Pt. 
and  Plum  Isld.;  est.,  J365,000,  81,  502,  609,  511. 
Becom.  by  B.  of  E.,  81,  805.  Concurred  m  by 
Chief  of  Engineers,  81,  605. 

In  1881  a  dike  closing  Plum  Isld.  Basin  was  pro- 
posed, increasing  cost  of  proj.  to  3375,000,  84,  494. 

In  1883  proj.  was  modified  by  changmg  the  direc- 
tion of  s.  j.  and  substituting  lor  the  apron  beach 
protection  a  sand  catch  in  rear  and  in  prolongation 
of  s.  j.,  83,  437;  86, 60;  87,  490. 

In  1892  it  was  proposed  by  Lt.  Col.  Mansfield  to 
expend  available  funds  in  extending  the  n.  j.,  93, 
740. 

In  1897  Lt.  Col.  Mansfield  submitted  revised  est. 
$699,547.49,97,826.  .   ^, 

By  Lt.  Col.  Mansfield,  1898,  to  place  a  spmdle  on 
the  n.  j.  to  aid  navigation,  98,  849. 

Act  June  26,  1910,  au.  dr.  to  be  included  as  part 
of  existing  proj.,  10,  60. 

StrUVETS. 

Of  area  from  gorge  between  Salisbury  Pt.  to 
Plum  Isld.,  to  js.,  and  in  front  of  js.  to  15'  curve, 
86,  569. 

Of  outer  bar  and  H.  entrance,  1880,  81,  501. 

An.  sur.  made  by  Lt.  Col.  Mansfield,  93,  741; 
94,  530;  96,  699;  97,  826. 

Sur.,  1900,  made  by  Maj.  Eisk,  00, 1154. 

Minor  sur.  ia  June,  1901,  shows  imp.  in  d.  over 
bar;  controlling  d.  m  1901  about  12.6',  as  against  11' 
m.  1.  w.  in  1899, 01, 139. 

By  Maj.  Burr,  1906;  lor  removing  certain  obstr. 
at  mouth  of  R.;  est.,  162,000 1;  07,46,74. 

Cong.  Docs.,  etc., relating  to  surs.  exs.  etc.,  12,63. 

Maps: 

81,  502;  83,  438;  84,  496;  85,  494;  86,  558;  87, 
492;  88,434;  89,656;  90,482;  91,627;  92,  Atlas,  2. 

Plan  showing  condition  of  imp.,  93, 740;  94, 530; 
96,600;  97,826;  01,1043;  sur.  of  bar  and  entrance, 
06, 802. 
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MERRIMAC  RIVER,  MASS.  AND  N.  H.^ 


APPROPKIATIONS. 

1828,  132,100.00,  act  May  23. 

1830,  3, 506. 72,  act  Apr.  23. 

1831,  16, 000. 00,  act  Mar.  2. 

1833,  4,900. 00,  act  Mar.  2. 

1834,  3, 860. 00,  act  June  28. 
1842,        8, 000. 00,  act  (reMel)  Jime  4. 

1870,  25,000.00,71,93. 

1871,  25,000.00,71,93. 

1872,  25,000.00,72,92. 

1873,  25,000.00,73,101. 

1874,  10,000.00,74,111. 

1875,  12,000.00,75,116. 

1878,  10,000.00,78,41. 

1879,  5,000.00,79,49. 

1880,  12,000.00,80,345. 

1881,  9,000.00,81,514. 

1882,  9,000.00,83,512. 
1884,  3,500.00,84,601. 
1890,  10, 000. 00,  90,  485. 
1892,  1,600.00,92,656. 
1896,  6,000.00,96,591. 
1899,  40, 000. 00,  99, 1061. 
1902,  40,000.00,03,863. 
1906,  40,000.00,05,804. 

1909,  *10, 000. 00,  09,  983. 

1910,  10,000.00,10,1100. 

Total,  395,366.72  (inol.  misc.,  $395,368.80,  12, 
1377). 

COMMERCE. 

Important.    70,  472;  73, 1112, 1113;  79,  267. 
Newbxiryport  a  H.  of  refuge,  70,  472. 
Description  of,  98,  885. 


Almost  exclusively  coal,  carried  in  barges  of 
about  7'  draft,  04,  874. 

Rates  35  to  50(1;  per  t.  less  by  water  than  by  rail 
on  coal,  10, 62. 

In  1911, 108,686  t.,  mostly  coal,  12,  71. 

.CONTRACTS. 

1870.  G.  W.  Townsend,  removal  of  obstr.,  70, 
467.  A.  Boschk^,  removal  of  obstr.,  $25  per  c.  y., 
70,  467;  71,  869. 

1871.  W.  S.  Eretoh,  dr.,  $10  per  c.  y.,  71,  868. 
1873.    A.  E.  Wright,  dr.,  $4.95  per  c.  y.,  73, 

1082.    A.  R.  Wright,  dr.,  $4.60  per  c.  y.,  73, 1082. 

1875.  Curtis,  Fobes  &  Co.,  dr.,  35*  per  c.  y., 
75,  ii,  401. 

1878.  I.  A.  Sylvester,  removal  of  r.,  $28  -per 
c.  y.,  79,  264. 

1879.  Pentucket  Navigation  Co.,  removal  of  r., 
96ic.y.,$30c.y.,81,512. 

1880.  J.  Andrews,  removal  of  Gangway  Rock, 
S30perc.  y.,  81,  515. 

1881.  G.  W.  Townsend,  removal  of  Gangway 
Rock,  $27.50  per  o.  y.,  81,  615.  Trumbull  & 
Cheney,  removal  of  r.,  $44  per  c.  y.,  81,  515.  Con- 
tract abandoned  after  partial  completion,  83,  440. 

1888.  Hamilton  &  Eloyd,  removal  of  South 
Badger  Ledge,  $110  per  o.  y.,  83,  441.  G.  W. 
Townsend,  removal  of  North  Rocks,  $35  per  c.  y., 
83,  441. 

1884.  J.  McDermott,  dr.,  Rocks  Br.,  $2.18  per 
c.  y.,  86, 600. 

1892.  Sturgis  &  Andrews,  ledge  removal  at 
$13.85  per  c.  y.,  p.  m.  ($4,847.60),  93,  744. 

1896.  Eastern  Dredging  Co.,  dr.  1,250  c.  y.,  $4; 
removal  of  bowlders  over  6 1.,  $10,  97, 829. 


♦Allotment. 


I  H.  D.  339, 59th,  2d         2  Sur.— R.  1826,  est.,  $32,080.27.     (H.  D.  482,  65th,  2d.) 


rSee  pp.  14-22  for  "1 
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1899.  A.  E.  Smith,  dr.  72,727  o.  y.,  4aU  s.  m.; 
removal  ol  bowlders  over  3  t.  in  weight,  SIO  per 
0.  y.  (annulled),  00, 1157. 

1900.  E.  B.  Kodermond,  dr.,  49.54  c.  y.,  s.  m.,- 
removing  bowlders,  $10  per  c.  y .,  01, 1045. 

1903.  Harries  &  Letteney  Co.,  dr.,  65$  and 
$l:75perc.  y.,  03,  739. 

1906.  W.E.  Biddle  and  T.J.  Gavin,  dr.,  55* 
and  $1.40  per  o.  y.,  06,  871. 

1909.  N.  E.  Gordon,  hire  of  plant  tor  removing 
bowlders,  $36.50  per  day,  09, 983. 

1910.  Commonwealth  Dredging  Co.,  dr.  24,000 

0.  y.,  $2.25  below  Rooks  Br.  and  57*  above,  11, 1167. 

ENGINEERS. 

Ctalel  of  Engineers.  B.,69,60;  70,78;  71,92, 
73,  91;  73, 101,  106;  74,  110;  75, 116;  76,  42;  77; 
36;  78,  41;  79,  48;  80,  68;  81,  72,  77;  88,  72,  77; 
83, 67;  84,  74;  85, 61;  86, 61;  87,  23;  88,  23;  89, 
33;  90,  27;  91,  34;  93,  40;  93,  39;  94,  37;  95,  40; 
96,  42,  54;  97, 46, 64;  98,  54,  69;  99, 63;  1900, 70; 

01,  139;  03,  84;  03, 60;  04,  42,  69,  872;  05,  44;  06, 
43;  07, 45, 74;  08, 46;  09, 50, 78;  10, 61, 89;  11, 64, 
92;  13, 69. 

Boards.    BEEH.,  B.,  04,  875. 

In  charge: 

Lt.  Col.  J.  G.  Foster,  1869-71.  E.,  69,  421,  437; 
70,  467,  469,  471,  473;  71,  867. 

Lt.  Col.  G.  Thorn,  1871-83.  E.,  71, 866;  73, 940, 
961;  73, 1081, 1112, 1114;  74,  ii,  310;  75, 11, 399;  76, 
165;  77,  169;  78,  205;  79,  264;  (Col.)  80,  343;  81, 
611;  83,  610,  532. 

Maj.  C.  W.  Raymond,  1883-86.  E.,  83,  439;  84, 
500;  85,  499. 

Lt.  Col.  G.  L.  GlUespie,  1886-89.  E.,  86, 660;  87, 
493;  88,  436. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  E.,  89,  656; 
90,  484;  91,  628;  93,  554;  93,  742;  94,  430,  532; 
95,  600:  96,  590,  616;  97,  827,  865;  98,  850,  884. 

Col.  C.  R.  Suter,  1899.    E.,  99, 1058-1060. 

Maj.  W.  L.  risk,  1900.    E.,  00, 1155. 

Capt.  H.  Taylor,  1901-03.    E.,  01, 1044;  03, : 
03, 738. 

Lt.  Col.  W.  S.  Stanton,  1904^5.  R.,  04, 833, 873: 
(Col.)  05, 803. 

Mai.  Bdw.  Biur,  1906-09.  E.,  06,  870;  07,  901: 
(Lt.  Col.)  08,  943;  09,  983. 

Col.  F.  V.  Abbot,  1910-.  E.,  10, 1100;  11, 1166 
13,  1377. 

Assistants: 

Capt.  G.  L.  Gillespie.    E.,  69,  438. 
H.Mitchell.    E.,  70,  474. 
D.  Koppman,  70,  473. 
Lt.  J.B.Quimi.    E.,  73, 1112. 
G.  P.  Low.    E.,  73,  962. 
.8.  Haagensen.    E.,  83, 635-544;  83,  441. 
T.  T.  H.  Harwood.    E.,  96,  618;  98,  885. 
W.  F.  Robinson.    E.,  04,  876. 

OBSTEUCTIONS. 

Br.  between  Haverhill  and  Bradford,  94,  430. 

OPEBATIONS. 

1870-71.    Removal  of  schooner  "Globe,"  71, 
867.    Removalofmain(s.)  Gangway  Rock,  600 1.  r. 
71, 867.    Removal  of  part  of  North  Gangway  Rock 
to  9.5'  d.,  72,  91,  940.    Chan,  at  Lower  Falls,  476 
c.  y.  dr.,  73, 92,  940;  74, 110;  ii,  310. 

1871-73.    Chan,  at  Lower  Falls,  2,731  c.  y.  dr., 

73,  92,  940;  74, 110,  ii,  310. 

1878-73.    Chan,  at  Upper  FaUs,  3,766  c.  y.  dr., 

74,  111;  ii,  310. 

1874-75.    Completion  of  work  above  Haverhill, 

75,  116.  Chan,  at  Upper  FaUs,  3,146.2  o.  y.  dr., 
75,  ii,  400,  401.  Chan,  at  Lower  Falls,  3,570.2  o.  y. 
dr.,  75,  ii,  400, 401.  Ledge  and  Little  Currier  Rock, 
60  c.  y.  r.  removed,  75,  ii,  400,  401. 

1875-76.  Rs.  removed  from  Currier  Shoal  and 
below  Rocks  Br.,  including  Petty  Rock,  76, 166. 

1876-77.  Chan.  100'  x  12'  through  shoals,  77, 
170.    Chan.  76'  x  12'  to  Silsby's  Isld.,  77, 170. 

1877-78.  Removal  of  bowlders  from  Silsby's 
Isld.,80t.r.,  78,206. 

1878-79.  Removal  from  North  Gangway 
Rook,  305  0.  y.  r.,  79,  48,  264. 


1879-80.  Imp.  of  cban.  at  and  below  the  upper 
and  lower  falls,  80, 344.     ■ 

1880-81.  124J  c.  y.  r.  removed  from  Gangway 
Rock,  North  Rocks,  and  from  chan.  at  Lower 
Falls;  also  removal  of  sunken  prs.  and  wrecks  from 
Newburyport  H.  and  d.  chan.  by  dr.  at  the  Lower 
Falls  and  Rocks  Br.,  81,  512. 

1881-88.  Completion  of  the  removal  of  South 
Gangway  Rock  to  9'  and  of  South  Badger  Ledge 
and  North  Spur  Rooks  in  part  to  10',  83, 611. 

1883-83.  Breaking  up  and  removal  of  South 
Badger  Ledge  and  partial  removal  of  North  Rock, 
83,  440. 

1883-84.  Removal  of  North  Eock  to  9',  84, 
500. 

1884-85.  1,056  c.  y.  bowlders,  gravel,  and  clay 
dr.  from  chan.  at  Rooks  Br.,  86,  500. 

1893-93.    201  c.  y.  r.  removed,  93,  743. 

1893-94.  149  0.  y.  r.  removed;  proj.  completed, 
94,  532. 

1896-97.    855  c.  y.  r.  removed,  97,  828. 

1897-98.    205 1.  bowlders  removed,  98,  850. 

1900-01.    4,792  c.  y.  dr.,  01, 1044. 

1901-03.  64,356  c.  y .  mud  and  2.5  c.  y.  bowlders 
removed,  08, 853. 

1903-03.  29,740  o.  y .  dr.  and  6.36  c.  y .  bowlders 
removed,  03,  738. 

1903-04.    17,429  c.  y.  dr.,  04,  833. 

1905-06.    4,554  e.  y.  dr.,  06,  870. 

1906-07.    15,612  o.  y.  dr.,  07,  901. 

1907-08.  4,102  c.  y.  dr.,  completing  proj.  chan., 
08,  943. 

1908-09.  Removal  of  bowlders  below  Rocis 
Br.  begun,  09,  983. 

1909-10.    255  c.  y.  bowlders  removed,  10, 1100. 

1910-11.  181  c.  y.  re-aoved  above  and  229  c.  y. 
below  Eocks  Br.,  11, 1166. 

1911-18.  18,795  0.  y.  sand,  gravel,  and  St.,  and 
27  c.  y.  bowlders  removed,  13, 1377. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of  obstr.,  69,  438;  70,  473,  474;  73, 
1113. 

01  river,  70,  474;  73,  961,  962;  73, 1113;  88,  436; 
96,  616;  97,  865;  98,  885. 

Description  of,  Lawrence  to  Manchester,  83,  532. 

Formed  by  confluence  of  Pemlgewasset  and 
Wirmepesaukee  Es.  at  Franklin,  N.  H.  Flows  s. 
through  N.  H.  to  Mass.,  whence  it  flows  e.  to  dis- 
charge into  Atlantic  at  Newburyportj  about  55  m. 
n.  of  Boston;  1.,  110±  m.  Proj.  section  in  1912  is 
between  Newburyport  (24±  m.  above  mouth)  and 
Haverhill,  Mass.,  and  covers  16i  m.  Head  of  navi- 
gation, 20  m.  above  Newburyport,  13, 69. 

PLANS.    (See  Projects.) 

By  H.  Mitchell,  1870,  moving  barges  over  the 
rapids,  70,  476. 

By  Lt.  Col.  Thom,  1871,  slack-water  navigation. 
Upper  Palls,  dam  900'  x  9';  est.,  $130,000,  71,  869; 
78, 962. 

By  Col.  Thom,  1881,  imp.  chan.,  head  of  Mitchells 
Falls  at  Lawrence,  21J  m.  above  the  mouth  of  the 
R.,  to  Manchester,  N.  H.,  70  m.  above  the  mouth, 
by  r.  removal  and  dr.,  with  loclrs  and  canal  walls 
on  the  section  of  R.  between  Nashua  and  Man- 
chester, N.  H.  Est.,  $548,000,  exclusive  of  the  cost 
of  new  canals  and  locks  at  Lawrence  and  Lowell  or 
the  cost  of  adapting  the  present  ones  to  the  purpose 
of  navigation.    83,633,534,539,641. 

PEIVATE  AND  COEPOEATE  WOEK. 

Sur.,  by  H.  Mitchell,  for  the  Pentucket  Naviga- 
tion Co.,  70,  47f 

PROJECTS.    (See  Plans.) 

Between  1828  and  1834,  inclusive,  $60,366.72  was 
app.  for  removal  ol  a  sand  bar  and  constr.  ol  a 
break'r  at  the  river's  mouth. 

Original  proj.,  1869,  proposed  the  removal  of 
obstr.  from  the  upper  and  lower  falls,  of  Gangway 
Rook,  the  Boilers,  and  a  wreck  near  the  mouth; 
est.,  $69,025,  69,  421;  70,  469,  473;  76, 165;  86, 61. 

In  1874  proj.  extended  to  include  the  removal  of 
rs.  at  Deer  Isld.  and  at  Rocks  Br.  and  Little  Currier 
Shoal,  to  give  clian.  d.  at  ordinary  h.  w.  as  follows: 
From  mouth  to  Deer  Isld.  Br.,  16i';  theruse  to 
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HaverhiU  Br.,  12';  thence  to  foot  of  Mitchells  Falls, 
IC;  thence  to  head  of  Upper  Falls,  4i';  est.,  includ- 
ing proj.  of  1869,  $147,000,  76, 165;  86,  61;  87,  494. 
Proj.  completed  in  1884,  with  the  exception  of  the 
removal  of  the  "Boilers,"  under  an  aggregate  app. 
of  $167,000,  when  it  was  est.  that  $26,000  additional 
would  be  required  tor  the  finrther  imp.  of  the  R. 
between  Plum  Isld.  Light  and  Lawrence,  83,  634, 
641:  84, 601;  86, 661;  87, 494. 

From  1883-86  additional  imp.  by  Maj.  Raymond 
for  the  R.  below  Mitchells  Falls,  including  removal 
of  the  "Boilers"  and  sunken  rs.  at  the  Falls,  est., 
$11,500,  90,  485. 

In  1882  $11,000  est.  as  required  for  the  extension 
of  the  imp.  to  Lawrence,  5  m.  above  the  Falls,  93, 
555. 

Congress,  1896,  app.  $6,000  for  removing  some  rs. 
below  Rooks  Br.,  96, 690. 

Lt.  Col.  Mansfield,  1896,  est.  $1,496,851.07  to 
obtain  12'  chan.  mouth  to  Haverhill,  96,  690,  617; 
and  in  1897, 1171,442.70  for  a  7' chan.  (an.  proj.),  97, 
865. 

By  Lt.  Col.  Stanton,  1903,  increasing  d.  from  7'  to 
9'  from  Newburyport  to  highway  br.  at  Haverhill; 
est.,  $213,126.98,1  04,  873. 

■  By  Mai.  Bmr,  1906,  removing  certain  obstr.  at 
the  mouth;  est.,  $62,000,2  07,  46,  74. 

SURVEYS. 

Sur.  by  Capt.  Gillespie,  69,  60,  421,  437,  438. 
Sur.  by  Gen.  Foster,  70,  471-476. 


Sur.  by  G.  P.  Low,  1871,  Hazeltine  Rapids  to 
Lawrence,  73, 940,  961,  962. 

Sur.  by  Lt.  Quinn,  1872,  bet.  Haverhill  and  New- 
buryport, 93, 106, 1112. 

From  Lawrence  to  Manchester,  au.  act  Mar.  3, 
1881,  81,  77;  made  by  Col.  Thom,  1881,  83,  532. 
At  Rooks  Br.,  made,  1883,  83,  441. 

Sur.  for  d.  up  to  Haverhill  equal  to  d.  over  bar  at 
mouth,  au.  act  Aug.  17,  1894;  made  in  1896,  by 
Lt.  Col.  Mansfield  (see  Projects),  96, 616. 

Sur.  of  the  same  coiurse  au.  act  June  3,  1896; 
made,  1897,  by  Lt.  Col.  Mansfield  (see  Projects), 
97, 865. 

Sur.  from  Lowell  to  old  N.  H.  State  line,  au.  act 
June  3,  1896;  made,  1898,  by  Lt.  Col.  Mansfield 
(B.  unfav.),  98, 885. 

Ex.  au.  act  June  13, 1902;  made,  1903,  by  Lt.  Col. 
Stanton,'  04, 872. 

Ex.  and  sur.  au.  act  Mar.  3, 1905,  for  chan.  12'  d., 
mouth  to  falls  above  Haverhill;  made,  1905,  by 
Col.  Stanton  (unfav.),2  07,  74. 

With  view  to  removing  certain  obstrs.  at  mouth, 
made,  1906,  by  Maj.  Burr,2  07,  46,  74. 

Au.  act  Mar.  2, 1907,  for  locks  and  dams  for  chan. 
14'  d.  from  mouth  to  Haverhill;  made,  1907-08,  by 
Lt.  Col.  Burr  (unfav.),"  09,  78. 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  Haverhill  to 
Lowell.    B.,  Lt.  Col.  Burr*  (unfav.),  11,  92. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 70. 

Maps,2,  !.  \    89,  556. 
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POWOW  RIVEE,  MASS.  AND  N.  H. 


APPBOPRIATIONS. 

1888, 

$3,000,  88, 24. 

1890, 

5,000,90,486. 

•1892, 

4,000,93,556. 

1894, 

15,000,95,603. 

1896, 

12,000,96,592. 

1899, 

12,000,  99, 1062. 

Total, 

51,000 

COMMEBCE. 

Important,  85,  550. 

In  1900,  6,000  t.  coal  for  local  consumption,  01, 
1046;  5,000  t.  reported  an.,  03,  86;  1904,  14,000  t. 
ooal,  04,  835. 

CONTBACTS. 

1894.    A.  E.  Wright,  dr.  64,102  e.  y.,  39$,  95, 603. 

1896.  Eastern  Dredging  Co.,  dr.  30,769  c.  y., 
394;  removal  of  bowlders  over  3  t.,  $5  c.  y,  97, 829. 

1899.  A.  E.  Smith,  dr.  31,304  c.  y.,  341$;  bowl- 
der removal,  over  3 1.,  $10  c,  y,  99, 1062;  (armulled) 
1900, 1158. 

ENGINEEBS. 

Cmet  ol  Engineers.  B.,  85,  67;  88,  24;  89, 
33;  90,  28;  91,  35;  93,  41;  93,  40;  94,  37;  95,  41; 
96,  43;  97,  47;  98,  65;  99,  64;  00,  71;  01,  140; 
03, 85;  03,  61;  04,  43;  05,  45. 

In  charge: 

Maj.  C.  W.  Raymond.    B.,  85,  549. . 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  B.,  89,  558; 
90,  485;  91,  630;  93,  556;  93,  745;  94,  533;  96, 
602;  96,  591;  97, 829;  98,  851. 

Col.  C.  R.  Suter,  1899.    B.,  99, 1061. 

Maj.  W.  L.  Fisk,  1900.    B.,  00, 1157. 

Capt.  Harry  Taylor,  1901-03.  B,,  01,  1046;  03, 
854;  03,  740.  ' 

Lt.  Col.  W.  S.  Stanton,  1904-06.  B.,  04, 834;  05, 
804. 

Assistant.    S.  Haagensen.    R.,  85,  SSI. 


OPEBATIONS. 

1887-90.  Operations  deferred  pending  the  in- 
sertion of  a  draw  in  br.  at  Salisbury,  88, 24;  89, 558; 
90,  486;  91, 630;  93,  556. 

1895-96.    23,209  c.  y.  dr.,  96,  692. 

1896-97.    About  67,000  c.  y.  dr.,  97,  829. 

1899-00.    18,099  c.  y.  dr.,.00, 1158. 

1900-01.  Under  open  market  agreement  with 
R.  B.  Rodermond,  10,479  c.  y.  dr.,  w.  chan.  to  45' 
for  2,900'  down  R.,  01, 1046. 

PHYSICAL  CHABACTBEISTICS. 

Description  of  R.,  85,  549,  652;  05,  45. 

Max.  draft  to  wharves  at  Amesbury  4.5';  mean 
rise  of  tide  is  6.7',  03,  86. 

A  chan.  45'  wi.  from  Amesbury  to  mouth  of  R. 
has  been  dr.,  except  for  650'  at  lower  end,  where  it 
is  30'  w.,  04,  43. 

Head  of  navigation  is  at  dam  at  Amesbury,  to 
which  pt.  the  stream  is  navigable,  04,  43. 

Flows  into  Merrimac  R.;  Amesbury  (5  m.  above 
Newburyport  H.),  9,600'  above  junct.,  06,  45. 

PBOIECTS. 

By  Maj.  Raymond,  1885,  dr.  chan.  60'  x  12' 
m.  h.  w.  between  Amesbury  and  the  mouth,  9,600', 
est.  $77,000,  86,  651;  89,  568;  91, 630. 

By  Lt.  Cfol.  Mansfield,  1894,  cut  the  whole  length 
of  the  proposed  chan.  25'  w.  and  of  full  proj.  d.,  96, 
802. 

A  revised  est.  of  the  cost  of  the  imp.  submitted, 
1897,  by  Lt.  Col.  Mansfield,  increasing  it  to  $100,000 
97, 829. 

Act  Mar.  3, 1905,  repealed  proj.,  05,  45. 

SUBVEY. 

Au.  act  July  5,  1884,  made  by  Maj.  Raymond, 
85,  549. 


1H.D.311,  68th,  2d. 
»H.  D.339,  69th,  2d. 


3  H.  D.  2,  61st,  1st. 
i  H.  D.  9,  62d,  1st. 


[See  pp.  14-22  lor] 
explanations,  etc.  J 
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B-35    LAKE   (WINIVEPESAUKEE)    WINNIPISEOGEE,  N.  H.' 


APPKOPBIATIONS. 

1880,  {5,000,80,340. 

1881,  2,500,81,494. 

Total,    7,500 

CONTKACTS. 

1880-81.    Wiimipiseogee     Lake     Cotton      & 
Woolen  Manuf.  Co.,  dr.,  tl  per  c.  y.,  81,  495. 

ENGINEERS. 

Cblet  of  Engineers.    K.,  75,  121;  79,  52;  80, 
72;  81,  70;  82,69;  83,64;  85,60. 

In  cbaige: 

Lt.  Col.  G.  Thom,  1879-83.    K.,  76,  ii,  431;  (Col.) 
80,  339,  362;  81,  492;  83,  501. 
Col.  C.  E.  Blunt,  1883-85.    B.,  83,  423;  86,  479. 

OPEKATIONS. 

1880-81.    400  c.  y.  dr.,  81,  494. 
1881-82.    1,540  c.  y.  dr.,  82, 501. 
1882-83.    1,285  c.  y.  dr.,  83,  424. 


PHYSICAL,  CHARACTERISTICS. 

Description  of,  76,  il,  431;  81,  493. 

PIiANS. 

Of  Lt.  Col.  Thom,  1875,  buoying  Chan.;  est.,  $500, 
76,  ii,  431,  432. 

PROJECTS. 

By  Col.  Thorn,  1879,  chan.  50'  x  6'  at  extreme  1.  w., 
through  the  outlet  from  Lake  Winnipiseogee  to 
LongB.    Est.,  $7,500.    80,363. 

SURVEYS. 

Ex.  tor  placing  buoys,  by  Lt.  Col.  Thom,  1876, 
75, 121,  ii,  431. 

Of  outlet  of  Lake  Winnipiseogee,  au.  act  Mar.  3, 
1879;  made,  1879,  by  Col.  Thom,  79,  62;  80, 362. 

Ex.  of  Winnipiseogee  Lake  at  "the  Weirs,"  au. 
act  July  5,  1884;  made,  1884,  by  Col.  Blunt.  R. 
unfav.    85,  479. 

Maps.    80, 362. 


B-26 


OLIVERIAN  CANAL,  N.  H. 


SURVEY. 

Sur.— Rs.,  Feb.  18, 1828,  and  Nov.  2, 1835  (H.  D. 
482,  55th,  2d.).  Note:  For  canal  from  Connecticut 
R.,  near  Haverhill,  N.  H.,  to  Lake  Winnipiseogee 


(Winnepesaukee),'  N.  H.,  via  Bakers  R.,  Pemige- 
wasset  R.,  Squam  R.  and  Lakes.  (R.,  H.  D.  113, 
28th,  2d.) 


B-60 

APPROPRIATIONS. 

1886,  $2,500,87,497.  _ 
1888,   2,500,88,439. 
1892,   2,500,92,558. 

Total,    7,500 

COMMERCE. 

Important,  74,  ii,  345, 346. 

Coal  and  fresh  flsh,  3,800  t.,  1906.2 

CONTRACTS. 

1886.    T.  Symonds,  dr.,  Slit  c.  y.,  87, 497. 

1892.  E.  B.  Lovering,  dr.,  35*  o.  y.,  removal 
of  bowlders  over  3 1.  in  weight,  $7  (12,285  o.  y.),  93, 
747. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  73, 106;  74, 116;  76, 
48;  84,  79;  87,  24;  88,  24;  89,  34;  90,  29;  91,  36; 
92,  42;  93,  40;  94, 38;  05,  41;  06,  72. 

In  cbaige: 

Lt.  Col.  Thom,  1872-76,  and  1884.  B.,  74,  ii,  345; 
76, 198;  (Col.)  84,  657,  660. 

Maj.  C.  W.  Raymond.    B.,  84, 558. 

Lt.  Col.  G.  L.  Gillespie,  1887-89.  B.,  87,  495; 
88,  438. 

Lt.  Col.  S.  M.  Mansfield,  1889-95.  R.,  89,  559; 
90,487;  91,631;  92,557;  93,746;  94,534;  96,603. 

Col.  W.  S.  Stanton,  06,  41. 

Assistant.  S.  Haagensen,  74,  ii,  346;  76,  198. 
B.,  74,  ii,  346;  76,  200;  84,  562. 

OPERATIONS. 

1886-87.    4,665  c.  y.  dr.  from  chan.  through 
shoals,  87, 496. 
1892-93.    About  1,500  c.  y.  dr.,  94,  635. 
1894-96.    About  5,700  c.  y.  dr.,  95, 604. 


IPSWICH  RIVER,  MASS. 


ESTIMATES.    (See  Plans  and  Projects.) 

By  S.  Haagensen,  1872,  break'r  at  Lower  Plum 
Cove,  $640,000;  at  Upper  Plum  Cove,  $1,130,000, 
74,  ii,  345. 

PHYSICAL  CHARACTERISTICS. 

Description,  74,  ii,  346;  76, 199-201;  84, 560, 563. 
Character  of  coast,  74,  ii,  346. 
Tidal  observations,  74,  ii,  346;  76, 200. 
Listolobstr.,  76,202. 

PLANS.    (See  Estimates.) 

By  S.  Haagensen,  1873,  break'r  at  Lower  Plum 
Cove,  affording  23  acres  of  good  anchorage  ground 
of  18',  and  32  acres  of  12'  m.  1.  w.,  and  40  acres  for 
small  craft.  L.  of  break'r  1,841',  to  be  constr.  of 
riprap,  st.  masonry,  and  concrete.  Fav.  con- 
sidered by  Lt.  Col.  Thom;  est.,  $640,000,  74,  ii,  346, 
347.  Or  a  break'r  at  Upper  Plum  Cove,  affording 
30  acres  more  than  the  above.  L.,  3,070';  est., 
$1,130,000;  not  recom.,  74,  ii,  345,  347.  For  imp. 
r.  by  a  9'  chan.  m.  1.  w.,  60'  w.;  not  recom. — too 
costly  and  not  permanent,  76, 199,  201. 

By  Lt.  Col.  'Thom,  for  imp.  at  and  above  Barras 
Turns  by  a  4'  chan.  m.  1.  w.,  60'  w.;  est.,  $25,000, 
76, 199,  201,  202. 

PROJECTS.    (See  Estimates.) 

Orig.  proj.  for  imp.  submitted  Dec.  6,  1875.  It 
proposed  chan.  60'  x  4'  d.,  m.  1.  w.,  "Barras  Turns" 
to  the  town  wharves;  est.,  $25,000.  On  Nov.  5, 
1883,  orig.  proj.  divided  into  3  partial  proj.:  (1) 
Removal  of  the  ledges  at  Hoards  Pt.  and  opposite 
Nabbys  Pt.  to  2',  m.  1.  w.,  to  open  a  navigable 
chan.  of  that  d.,  at  cost  of  $15,900;  (2)  to  dr.  shoals 
at  "Labor  in  Vain"  and  "'The  Shoals"  so  as  to 
open  chan.  4'  x  ec,  at  a  cost  of  $2,200;  (3)  to 
straighten  the  chan.  by  making  a  cut  across 
"Barras  Turns"  and  to  build  a  j.  to  close  the  old 
Chan.;  cost,  $6,900.  In  the  an.  R.  of  1887  it  was 
recom.  that  the  general  proj.  be  modified  by  limit- 


>  Sur.  of  canal— R.,  Feb.  18, 1828.    (H.  D.  482,  55th,  2d.) 


2H.D..42,59th,lst. 
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ing  the  present  imp.  to  opening  a  chan.  60'  x  4' 
througli  "The  Shoals"  and  "Labor  in  Vain"  and 
extending  it  to  the  "Deep  Hole,"  opposite  the 
town  wharves,  88, 438. 

By  Lt.  Col.  Manstiold,  1892,  lor  the  use  of  avail- 
able lunds  to  complete  the  partial  proj.  of  1887,  93, 
746;  Lt.  Col.  Mansfield  est.,  1895,  that  $17,500  would 
be  required  to  complete  the  proj.,  but  that  the 
amount  of  imp.  already  completed  was  sufficient 
for  any  reasonable  demands  ofC,  95, 604. 


Sui.  by  S.  Haagensen,  1872,  at  Hodgkms  Cove, 
to  determine  the  practicability  of  a  H.  of  refuge, 
73, 106;  74, 116,  ii,  345,  346. 

Sur.  completed  by  S.  Haagensen,  1875,  76,  48, 
198,200.    Bench  marks,  76, 200.      _^  „.   „, 

An.  act  Aug.  2, 1882,  made  by  Col.  Thorn,  84, 557. 

Pre.  ex.  au.  act  Mar.  3,  1905;  B.,  Col.  Stanton, 
May  22, 1905  (unfav.),"  06,  72. 
87,496. 


B-66 

APPROPRLtTIONS. 


ESSEX  RIVER,  MASS. 


1892, 
1894, 
1896, 
1899, 
1907, 


$5,000,  93,  748. 

5,000,  95,  606. 

5,000,96,593. 
10,000,99,1063. 

5,000,  07,  902. 


Total,  30,000  (total,   incl.  15,000  contrib.   by 
Mass.,  1908,  $35,000,  13,  1379) 
COMMERCE. 
Description  of,  91,  677. 

No  freight,  but  small  amount  shipbuilding  (fish- 
ing boats)  carried  on,  10,  63. 

Shipbuilding  industry  rapidly  diminishing; 
cessation  of  U.  S.  imp.  recom.,  12,  72. 

CONTRACTS. 

1894.  Columbian  Dredging  Co.,  dr.  47,367  c.  y., 
19(t!0.  y.,s.  m.,  95, 606. 

1897.  Eastern  Dredging  Co.,  dr.  14,516  o.  y., 
Sit  c.  y.;  removal  of  bowlders,  over  6  tons,  $10,  97, 
831. 

1900.  A.  B.  Martin,  dr.,  400  c.  y.,  s.  m.;  bowl- 
der removal,  over  3  tons,  $4  ($6,000),  1900, 1160. 

1908.  Bay  State  Dredging  Co.,  dr.,  3830  o.  y., 
09,  984. 

ENGINEERS. 

Chiet  of  Engineers.  R.,  91,  47;  93,  41;  94, 
39;  95,  42;  96,  43;  97,  48;  98,  66;  99^  65;  1900, 
72;  01, 141;  05,  45;  06,  44,  72;  07,  46;  08,  47;  09, 
51;  10,  62;  11,  65;  18,  71. 

In  charge: 

Lt.  Col.  S.  M.  Mansfield,  1890-98.  B.,  91,  676, 
677;  93,  747;  94,  536;  95,  605;  96,  592;  97,  830; 
98  852. 

Col.  C.  n.  Suter,  1899.    R.,  99, 1063. 

Maj.  W.  L.  Fisk,  1900.    B.,  1900, 1159. 

Capt.  Harry  Taylor,  1901.    B.,  01, 1047. 

Col.  W.  S.  Stanton,  1905.    B.,  05, 805. 

Maj.  Edw.  Burr,  1907-09.  B.,  07, 902;  (Lt.  Col.) 
08, 944;  09, 984. 

Col.  Frederic  V.  Abbot,  1910-.  B.,  10, 1101;  11, 
1168;  18, 1379. 

Assistant.    T.  T.  H.  Harwood.    B.,  91,  678. 


OPEBATIONS. 

1894-95.    13,000±  0.  y.  dr.,  95,  605. 

1895-96.    35,000±  c.  y.  dr.,  96,  593. 

1896-97.    13,500±  0.  y.  dr.,  98, 852. 

1900-01.  14,094  c.  y.  dr.,  proj.  completed,  01, 
1047. 

1904-05.  Bowlders  removed  from  chan.,  05, 
805. 

1908-09.  10,355  c.  y.  dr.  and  5.69  e.  y.  bowlders 
removed,  09,  984. 

1909-10.  15,904  c.  y.  sand,  mud,  and  peat,  and 
30,187  c.  y.  bowlders  dr.,  10, 1101. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  91,  678. 

Rises  Essex  Co.,  Mass.;  flows  ne.  tor  6  m.  into 
Ipswich  B.  Proj.  length,  2J  m.,  beginning  2i  m. 
from  mouth,  13, 71. 

PBIVATE  (STATE)  WORK. 

$5,000  app.,  1908,  by  Mass.  toward  imp.,  07,  47; 
OS,  48. 

PROJECTS. 

By  Lt.  Col.  Mansfield,  1891,  chan.  4'  x  60'  m.  1.  w, 
river's  mouth  to  the  head  of  navigation  at  Essex. 
3i  m.,  by  dr.  and  r.  reir  oval;  est.,  $25,000,  91, 677. 

In  1893  Lt.  Col.  Mansfield  recom.  avafiable  funds 
be  held  awaiting  further  app.,  93,  748. 

In  1894,  by  Lt.  Col.  Mansfield,  use  of  available 
funds  to  obtain  a  chan.  25'  x  4',  95, 605. 

In  1897,  by  Lt.  Col.  Mansfield,  chan.  the  full  w. 
and  d.  from  the  drawbr.  in  Essex  down  the  R.  as 
far  as  avafiable  funds  would  permit,  97, 831. 

In  1899  Col.  Suter  recom.  imp.  be  limited  to  chan. 
below  the  drawbr.,  99, 1063. 

Act  Mar.  2,  1907,  app.  $5,000  for  restoration  of 
chan.,  provided  State  or  other  agency  contrib.  like 
amount,  07,  47. 

E.  unworthy  of  further  mainten.,  IS,  72. 

SUB  VETS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Lt. 
Col.  Mansfield,  91,  677. 

Pre.  ex.  au.  act  Mar.  3, 1905;  made  by  Col.  Stan- 
ton (B.  unfav.),2  06,  72. 

Cong,  docs.,  etc.,  relating  toexs.,  surs.,  plans,  etc., 
la,  72. 

Maps.    91, 678. 


B-77     SANDY  BAY  (CAPE  ANN),  MASS.  (H.  of  refuge  at). 


AFFROFRIA'nONS. 

1884,-  100,000.00,85,621. 
- —   100,000.00,86,583. 

100,000.00,88,441. 

150,000.00,90,490. 

160,000.00,92,560. 

150,000.00,95,608. 

150,000.00,96,595. 

250,000.00,99,1066. 

260,000.00,08,855. 

100,000.00,06,806. 

100,000.00,06,872. 

100,000.00,07,903. 
25,000.00,08,945. 
76,000.00,09,985. 

100,000.00,10,1103. 

100,000.00,  11, 1168. 

Total,  1,950,000  (incl.  misc., 
1379). 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 


(See  B79.) 


$1,950,001,    18, 


COMMEBCE. 

Necessity  lor  H.  of  refuge,  84,  571,  578;  85,  525. 

Advantages  of  Sandy  B.  as  a  E.  of  refuge,  85, 529. 

Anchorage  capacity  of  H.,  84,  579;  85, 531. 

Requirements  of  a  H.  of  refuge,  85,  623. 

Statistics  relating  to  wrecks,  85,  529. 

Entire  C.  of  New  England  directly  interested, 
1900, 1162. 

"The  depth  of  water  is  ample  for  the  largest 
vessels;  the  mean  range  of  tide  is  8.6  feet. 

"'The  improvement  is  chiefly  of  value  in  pro- 
viding refuge  for  coastwise  vessels,  especially  towed 
barges,  which  are  frequently  and  suddenly  in 
urgent  need  of  shelter  in  fog  and  snowstorms. 

"The  work  aheady  done  has  resulted  in  the 
creation  of  a  serious  menace  to  navigation  until 
the  submerged  substructure  is  protected  and  made 
visible  by  a  suitable  superstructure."    12, 74. 


1  H.  U.  142,69th,  1st. 


2H.  D.68,  59th,  1st. 


rSee  pp.  14-22  for  1 
Lexplanations,  etc.  J 
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CONTRACTS. 

1885.  Eockpor  land  Pigeon  Hill  Granite  Cos., 
nibblest.  for  break'r  constr.,  S8A*  per  t.,  86,  582. 

1886.  Bridgewater  Iron  &  Steel  Co.,  wrought- 
iron  spindle  to  mark  Averys  Ledge,  5i$  lb.  G.  W. 
Townsend^driUing  bole  in  r.  to  receive  iron  spindle, 
$900.  G.  W.  &  F.  Smith,  oast-iron  ring  to  hold 
spindle,  86,682.  Eockport  and  Pigeon  Hill  Granite 
Ck)S.,  break'rst.,  710 1.,  87,  498. 

1888.  Boynton  Bros.,  removing  remains  of 
iron  spindle,  S650,  88,  442. 

1889.  Eockport  and  Pigeon  Hill  Granite  Cos., 
rubblest.,  Tit  t.,  89, 563. 

1890.  Eockport  and  Pigeon  Hill  Granite  Cos., 
rabblest.,  73J(!  t.,  91, 634. 

1893.  Eockport  and  Pigeon  Hill  Granite  Cos., 
16,000 1.  large  St.,  S2.33  per  s.  t.;  120,000 1.  small  St., 
89*  s.  t.,  93, 751. 

1894.  Cape  Ann  Granite  Co.,  261,256  t.  smaU 
St.,  69.70 1.,  95, 609. 

1896.  Eockport  and  Pigeon  Hill  and  Cape  Ann 
Granite  Cos.,  224,215 1.  small  st.,  66.9*  s.  t.,  97, 834. 

1899.  Eockport  and  Pigeon  Hill  and  Cape  Ann 
Granite  Cos.,  157,079  t.  small  St.,  63*  s.  t.,  1900, 
1163. 

1901.  Eockport,  Pigeon  Hill  and  Cape  Ann 
Granite  Cos.,  St.,  60.7*  per  s.  t.,  01, 1049. 

1903.  Eockport  and  Pigeon  Hill  Granite  Cos., 
constr.  break'r,  St.,  73*  s.  t.,  03, 741. 

1905.  The  Federal  Contracting  Co.  constr. 
break'r,  300,000 1.  St.,  60*  s.  t.,  05, 806. 

1908.  Eockport  Granite  Co.  and  Pigeon  Hill 
Granite  Co.,  constr.  superstr.  of  break'r,  08, 945. 

1909.  Eockport  Granite  Co.  and  Pigeon  Hill 
Granite  Co.,  supplemental  to  above  (prices  given), 
and  for  concrete  blocks  at  superstr.  angle,  09,  98j. 

1911 .  The  Breakwater  Co.,  superstr.  of  breakr. 
(prices  given),  11, 1169. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  84,  79;  85,  66,  522: 

86,  67:  87,  24;  88,  25;  89,  34;  90,  29;  91,  36;  92, 
42;  93,  41;  94,  39;  95,  42;  96,  44;  97,  49;  98,  56; 
99,  65,  81,  82;  00,  72,  77;  01,  141;  03,  85;  03,  - 

04,  43;  05,  46;  06,  45;  07,  47;  08,  48;  09,  52;  10, 
63;  11,  66;  13,  72. 

Boards: 

Constituted  by  S.  O.,  No.  91,  1884,  to  consider 
ocation,  plan,  and  est.  for  national  H.  of  refuge  at 
Sandy  B.,  Mass.  B.,  85,  523,  528.  (Col.,  Blunt, 
Lt.  Cols.  Craighill  and  McFarland,  and  Maj.  Eay- 
mond.) 

Convened  at  Boston,   Mass.,  Mar.  2,  1892,  by 

5.  O.,  No.  91,  to  consider  and  report  upon  the  loca- 
tion, plan,  and  est.  for  national  H.  of  refuge  at 
Sandy  B.  E.,  93,  560.  (Ck)l.  Craighill,  Lt.  Col. 
Mansneld,  and  Maj.  Eaymond.) 

Constituted  by  S.  O.,  No.  14,  Mar.  16,  1899,  to 
consider  proj.  for  imp.  H.  of  refuge  at  Sandy  B., 
Cape  Ann,  Mass.,  and  est.  of  cost  of  completing 
said  imp.,  00,  1184.  (Col.  C.  E.  Suter,  Majs. 
D.  W.  Lockwood,  and  S.  S.  Leach.) 

Constituted  by  S.  O.,  No.  19,  July  5, 1902,  to  ex. 
into  the  feasibility  and  advisability  of  completing 
the  existing  proj.  for  a  break'r  (Col.  Chas.  E. 
Suter,  Lt.  Col.  W.  S.  Stanton,  and  Maj.  S.  W. 
Eoessler).  B.  fav.  to  continuing  existing  proj.,  03, 
742. 

In  charge: 

Col.  G.  Thom,  1882-83.    K.,  84,  5S5. 

Maj.  C.  W.  Eaymond,  1883-86.  B.,  84,  565;  85, 
520,  530. 

Lt.  Col.  G.  L.  GiUespie,  1886-89.    B.,  86,  580; 

87,  497;  88,  439. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  B.,  89,  561; 
90,488;  91,632;  93,658;  93,748;  94,536;  95,606; 
96,  593:  97, 832;  98, 853. 

Col.  C.  K.  Suter,  1899.    E.,  99, 1064. 

Maj.  W.  L.  Fisk,  1900.    E.,  00, 1161, 1184. 

Capt.  H.  Taylor,  1901-03.  B.,  01, 1048;  03,  854; 
03,  740. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  E„  04,  836; 
(Col.)  06, 806. 

Maj.  Edw.  Burr,  1906-09.  B.,  06,  872;  07,  903; 
(Lt.  Col.)  08, 9*4;  09,  984. 

Col.  F.  V.  Abbot,  1910.  E.,  10, 1102;  11, 1168; 
12,1379. 

Assistant.    S.  Haagensen.    E.,  84, 576. 


OFEEATIONS. 

1885-86.  49,762  t.  rabblest.  placed  fn  break'r, 
86  582. 

1886-87.  109,237  t.  St.  deposited  in  break'r; 
iron  spindle  erected  on  Averys  Ledge,  87,  498. 

1887-88.  83,935  t.  rubblest.  deposited  on 
break'r;  hole  drilled  and  new  spindle  placed,  88, 
439. 

1888-89.  41,965  t.  rabblest.  deposited  in 
break'r,  89,  562. 

1889-90.  68,036  t.  rubblest.  deposited  in 
break'r,  90,  490. 

1890-91.  54,239  t.  rabblest.  deposited  in 
break'r,  91, 634. 

1891-93.  108,515  t.  rabblest.  deposited  in 
break' r  93  559 

1893-93'.  About  76,109  t.  st.  deposited  in 
break'r,  93,  749. 

1893-94.    About  80,000 1.  st.  deposited,  94, 638. 

1894-95.    About  12,000 1.  St.  deposited,  96, 607. 

1895-96.    About  87,000 1.  St.  deposited,  96, 595. 

1896-97.  About  147,000  t.  St.  deposited,  97, 
833 

1897-98.  About  141,000  t.  st.  deposited,  98, 
854. 

1898-99.    67,527 1.  St.  deposited,  99, 1065. 

1899-00.    57,065 1.  St.  deposited,  OO,  1162. 

1900-01.    107,868 1.  St.  placed,  01, 1048. 

1901-02.    113,202 1.  rabblest.  placed,  03,  856. 

1902-03.  137,682  t.  St.  placed,  03,  741.  Con- 
dition of  work  to  end  of  fiscal  year,  03, 63. 

1903-04.    116,340i  t.  St.  placed,  04,  836. 

1904-05.    94,296.5t.  St.  placed,  05,  805. 

1906-07.    80,413 1.  St.  placed,  07,  903. 

1907-08.  136,205 1.  st.  placed;  work  started  on 
supsTstr.  08  944—45 

1908-^)9. '  83,382  t.  St.  placed;  work  in  progress 
on  superstr.,  09, 984. 

1909-10.  Superstr.  on  southern  arm  of  break'r 
continued  for  a  distance  of  67.6',  10, 1102. 

1910-11.  Superstr.  continued  for  33'  on  south- 
ern arm,  110.6'  on  western  arm,  and  junction  be- 
tween these  two  arms  bonded  with  concrete  blocks, 
11, 1168. 

1911-13.  97.2  1.  f.  superstr.  of  southem  arm 
rebuilt,  and  90.8 1.  f.  superstr.  on  western  arm  built, 
12, 1379. 

PHTSICAL,  CHABACTEEISTICS. 

Description  of  Sandy  B.,  84, 565,  577. 

Tidal  observations,  84, 577. 

Character  of  bottom,  84,  577. 

Eesistance  of  break'r  to  heavy  storms,  11, 67. 

PLANS.    (See  Projects.) 

Location  of  break'r  proposed  by  Col.  Thom,  1882, 
84,566. 

Location  proposed  by  Maj.  Eaymond,  1883,  be- 
ginning at  Averys  Ledge,  thence  n.  by  w.,  one-half 
west,  for  3,000';  thence  curving  to  the  w.  for  1,20^; 
thence  nw .  for  4,820',  break'r  to  consist  of  an  enrock- 
ment  of  granite  quarry  grout,  with  its  top  surface 
15'  below  1.  w.,  surmounted  with  jmasonry  superstr. 
carried  8'  above  h.  w.;  est.,  $4,000,000,  84,  567-570; 
85,  520;  86,  681.  Consideration  of  cross  section, 
84,  571. 

B.  of  E.  recom.  location  proposed  by  Maj.  Ray- 
mond if  national  H.  of  refuge  of  first  class  to  be 
constr.,  86, 629. 

I/Ocation  suggested  by  B.  of  E.,  1884,  for  smaller 
break'r;  est.,  $1,000,000,  86,  529,  531. 

Cross  sections  of  various  types  shown,  11, 1168. 

PBOJECTS.    (See  Plans.) 

Proj.  of  Maj.  Raymond,  1884,  contemplated 
"national  H.  of  refuge  of  the  first  class"  at  Sandy 
B.,  Mass.  Proj.  appr.  by  B.  of  E.  of  1884  was  lor 
break'r  about  9,000'  1.,  starting  at  Averys  Ledge 
and  running  to  Abners  Ledge;  thence  nw.  to  the 
86'  curve  off  Andrews  Pt.;  break'r  to  be  formed  to 
level  of  22'  below  1.  w.  of  random  St.,  with  w.  at  top 
of  40*,  above  which  would  be  built  a  masonry  waU 
whose  top  would  be  15'  w.  and  carried  8'  above 
h.  w .  D  etails  of  masonry  constr. were  not  definitely 
adopted.  Est.  about  $5,000,000,  with  $2,600,000  for 
buoyage,  lighting,  and  defense.  84,  567,  570;  86, 
529;  86,  67,  581,  682;  87,  24,  497,  498. 
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In  188S  Mai.  Raymond  proposed  constr.  of  p. 
upon  Averys  Ledge  to  define  locality  and  to  form 
one  end  of  a  future  break'r,  86, 581. 

In  1892  B.  of  E.  proposed  constr.  of  both  substr. 
and  superstr.  of  rubblesty  and  est.  15,000,000  as 
reguiied  for  completion,  93, 560. 

By  B.  of  E.,  1892,  rubblest.  hieak'i,  with,  on  the 
sea  side,  from  the  bottom  to  15'  below  m.  1.  w.,  a 
slope  of  1  on  1};  thence  to  m.  1.  w.,  1  on  3;  thence 
to  18'  above  m.  1.  w.,  1  on  1;  the  width  on  the 
crest,  20';  and  the  rear  slope  1  on  /A  to  m.  1.  w.; 
thence  to  the  bottom,  1  on  1,  93,  749. 

In  1892  by  Lt.  Col.  Mansfield,  use  of  available 
funds  to  complete  as  much  of  the  fuU  section  of  the 
break'r  as  possible,  working  s.  from  Abners  Ledge, 
93,  749. 

In  1894  by  I,t.  Col.  Mansfield,  use  of  avaflable 
funds  to  constr.  substr.  of  break'r,  96, 608. 

B.  of  E.,  1899,  recom.  extension  of  substr.,  99, 
1065. 

By  B.  of  E.,  1899,  substr.  of  1  on  1  on  both  sides 
below  plane  of  25'  below  1.  w.;  1  on  2  outside,  1  on 


1  inside,  above  this  plane;  width  of  30'  at  reference 
17  above  m.  1.  w.;  division  of  the  substr.  and 
superstr.  by  a  plane  12'  below  1.  w.;  superstr.  to 
have  its  front  area  faces  composed  of  selected  St., 
body  of  the  superstr.  to  be  of  selected  stones  de- 
posited at  random;  the  substr.  to  be  composed  of 
random  rubble;  the  substr.  to  be  in  place  at  least 
1  year  before  superstr.  is  begun;  the  connection  of 
the  str.  with  Averys  Ledge  to  be  determined  by 
experience  and  a  later  investigation,  00, 1186. 

Type  of  structure  modified,  09,  S3;  experi- 
mental, 10,  64. 

SUBVBTS. 

Au.  act  Aug.  2, 1S82,  pre.  ex.  made  by  Col.  Thorn, 
84, 565.    Sur.,  1883,  by  Maj.  Raymond,  84, 565. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  73. 

Maps.  Showing  proposed  location  of  break'r, 
86,  682;  87,  498. 

88,440;  93,  Atlas,  3;  00,1186;  03,854;  11,1168. 
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ROCKPORT  HARBOR,  MASS.' 


(See  also  B77.) 


APPROPRIATIONS. 


1829, 
1836, 
1837, 
1838, 
1845, 
1847, 
1902. 


$150. 00,  act  Mar.  2  (sur.). 
10,000.00,  act  July  4. 
20,000.00,  act  Mar.  3. 
20,000.00,  act  July?. 
18, 437. 27,  act  Feb.  13. 
645. 30,  act  Mar.  3. 
22,000.02,856. 


Total.    91, 232. 57  OS,  807. 

COMMERCE. 

An.  C,  8820,000,  00,  1178, 1181. 
Chiefly  coal,  St.,  and  fresh  fish;  in  1904,  2,450  t., 
05,  48. 

CONTRACTS. 

1903.  Rockport  &  Pigeon  Hill  Granite  Co., 
constr.  break'r,  s.  $1.53  s.  t.,  shifting  stone,  50$  per 
s.  t.,03,743. 

1904.  H.  W.  Phillips,  removing  ledge  r.,  $17.33 
c.  y.,  06,  807. 

ENGINEERS. 

Clilef  of  Engineers.  R.,  99,  81;  1900,  77; 
03, 87;  03,  64;  04,  45;  06,  48. 

In  cbarge: 

Col.  C.  R.  Suter,  1900.    R.,  00, 1177. 
Maj.  W.  L.  Fisk,  1900.    R.,  00, 1178. 
Capt.  H.  Taylor,  1902-OJ.    R.,  03,  856;  03,  743. 
Lt.  Col.  W.  S.  Stanton,  1904-05.    R.,  04,  836; 
(Col.)  05,  807. 


OPERATIONS. 

1902-03.  1,332  t.  St.  placed  in  break'r  at  Bear- 
skin Neck,  completing  it  for  l60'  to  h.  of  18.5', 
m.  1.  w.,  03, 65. 

1903-04.  9,721.5  t.  St.  deposited  in  break'r, 
completing  the  2  break'rs,  04, 837. 

1904-06.  130.6  c.  y.  r., removed,  proi.  com- 
pleted, 06,  807. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  00, 1177.    (Inner  H.  of  Sandy  B. 
break'r  H.) 
Storms  damaging  works,  00, 1180. 

PRIVATE  WORK. 

Early  built  break'rs,  00, 1180. 

PROJECT. 

Maj.  Fisk  est.  $22  481.80  to  rebuild  ioner  break'rs 
to  IC  above  h.  w.,  00. 1182. 

Act  June  13,  1902,  au.  rebuilding  break'rs  to  IC 
above  h.  w.,  with  heavy  rubblest,  and  removal  of 
principal  rs.  in  harbor;  est.,  $22,481.80,^  03, 88. 

SURVEYS. 

Ex.  and  sur.  of  the  ps.  and  break'r  of  inner  H. 
au.  act  Mar.  3, 1899.  Ex.  made,  1899,  by  Col.  Suter; 
sur.  made,  1900,  by  aj.  Fisk  (R.  fav.)  (see  Proj- 
ects).   1177, 1178. 
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GLOUCESTER  HARBOR,  MASS. 


APPROPRIATIONS. 

1823,   $6,00  ,  act  Mar.  J 
1872,   10,000,73,92. 
1886,    5,000,87,504. 
10,000,88,444. 

15,000,90,492. 

40,000,93,568. 

40,000,95,611. 

34,000,96,597. 

40,000,99,1067. 

75,000,03,857. 

60,000,03,744. 
100,000,04,838. 

50,000,06,808. 

17,083,06,873. 

26,000,10,1104. 

15,000,11,1170. 


1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1903, 
1904, 
1906, 
1906, 
1910, 
1911, 


Total,  542,083 


COMMERCE. 

Important,  71, 870,  871,  875;  86,  541;  87,  503. 
Vested  interests  of  the  H.,  88,  444. 
Importance  of  the  H.,  90,  491. 
Large;  mostly  fishing,  10, 66. 
1906, 276,000±  t.;  1909,218,000±  t.;  1911, 200,000±  t., 
42,000±  passengers,  13,  76. 

CONTRACTS. 

1873.  With  G.  W.  Townsend,  r.  excavation, 
73, 1083. 

1888.  Dimcan  &  Nickerson,  r.  removal,  $14.75 
per  c.  y.,  88, 444. 

1889.  G.  W.  Townsend,  blasting  and  removing 
r.,  $20  c.  y.;  removal  of  loose  overlying  material, 
115  c.  y.,  89,  666.  Bay  State  Dredgmg  Co.,  dr. 
aOit  c.  y.,  89,  566.  ' 

1890.  Bay  State  Dredging  Co.,  dr.,  22*  c.  y.; 
removal  of  bowlders  weighing  over  3  t.,  88,  91, 637. 


>  Ex.— a.  (fav.)  Apr.  1, 1830.    Sur. 
8H.D.363,  56th,  1st. 


-R.  May  10, 1830;  est.,  $33,151.80  and  $445,237.10  (H.  D .  482, 65th,  2d). 


rSee  pp.  14-22  for  ] 
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1893.  National  Dredging  Co.,  dr.,  23t  o.  y.; 
removal  of  bowlders  over  3  t.,  $15  (173,913  o.  y.), 
93, 753. 

1893.  Townsend  &  Johnston,  ledge  removal, 
$9.86  in  situ  c.  y.  ($5,413.14),  94,  641. 

1894.  Bockport  Granite  Co.,  St.,  870  s.  t. 
(41,379 1.),  95, 611. 

1896.  Kockport  Granite  Co.,  Pigeon  Hill 
Granite  Co.,  and  Cape  Ann  Granite  Co.,  st.  830 
s.  t.  (34,000 1.),  97, 836.  H.  M.  PhiUips,  r.  removal, 
$15.85  c.  y.  ($1,684.25),  97, 836. 

1899.  Eockport,  Pigeon  Hill,  and  Cape  Ann 
Granite  Cos.,  St.,  890,  $3.75,  and  S1.39  s.  t.:  mortar, 
$9.50  0.  y.;  iron  in  place,  27.60  lb.  ($40,765),  1165. 

1903.  Bockport  and  Pigeon  Hill  Granite  Cos., 
break'r,  unit  prices  given,  03, 744. 

1904.  Eockport  and  Pigeon  Hill  Granite  Cos., 
supple.,  for  stone  for  leveling  break'r,  04,  838. 

1905.  Eockport  and  Pigeon  Hill  Granite  Cos-, 
supple.,  for  rubblemound  at  end  of  break'r,  for 
site  of  lightbouse,  06, 873. 

1911.  Tbe  Breakwater  Co.,  rubblest.  for 
break'r,  790 1.,  11, 1170. 

1913.  J.  3.  Fitzpatrlck  &  So-is,  r.  excavation 
$8.88  c.  y.;  est.  quantity,  2,183  o.  y.,  13, 1380, 1381. 

DEFENSE. 

Land  ceded  to  U.  S.  by  selectmen  of  Gloucester 
for  fortification,  71, 876. 

ENGINEEBS. 

Cliief  ol  Engineers.    E.,  70,  32,  78;  71, 

73,  92;  73,  102;  74,  111;  75,  116;  76,  42;  85,  67: 
88,  26;  89, 36;  90,  30;  91,  36;  92,  43;  93,  42,  52: 

94,  40;  95,  43;  96,  45;  97,  49;  98,  67;  99,  66, 
00,  74;  01, 143;  03, 88;  03,  66;  04,  46;  OS,  48;  06: 
46;  07, 49;  08,50;  09,54,78;  10,66;  11,68;  13,741 

In  cbarge: 

Lt.  Col.  J.  G.  Foster,  1870-71.    B.,  70,  467;  71, 
869. 
Lt.  Col.  G.  Thorn,  1871-76.    R.,  73, 941;  73, 1083; 

74,  il,  311;  76,  ii,  402;  76, 166. 

Maj.  C.  W.  Raymond,  1885.    K.,  85, 634, 540,  541. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  B.,  87, 600, 605; 
88,  442. 

Lt.  Col.  S.  M.  Mansfield,  1889-08.  B.,  89,  564; 
90,  491;  91,  635;  93,  566;  93,  751,  787;  94,  539; 

95,  609;  96,  596;  97,  836;  98,  856. 
Col.  C.  E.  Sutcr,  1899.  99, 1066. 
Maj.  W.  L.  Fisk,  1900.    00, 1164. 

Capt.  Harry  Taylor,  1901-03.  B.,  01,  1049;  03, 
857;  03,  744. 

Lt.  Col.  W.  S.  Stsmton,  1904^.05.  B.,  04,  837; 
(Col.)  OS,  808. 

Mai.  Edw.  Burr,  1906-09.  E.,  06,  872;  07,  903; 
(Lt.  Col.)  08,  946;  09,  985. 

Col.  Frederic  V.  Abbot,  1910-.  B.,  10, 1103;  11, 
1169;  13, 1380. 

Assistant.  H.  F.  Bothfeld.  B»  71,  873;  85, 
542;  87,  606. 

ESTIMATES.    (See  Projects.) 

By  H.  F.  Bothfeld,  break'r,  $494,148.65,  71,  874, 
876. 

OPEBATION^. 

1873-73.    Es.  removed,  73, 102, 1083. 

1888-89.  70  0.  y.  loose  r.  and  100  c.  y.  ledge 
removed;  17,596  c.  y.  dr.,  89,  666. 

1891-93.    47,298  c.  y.  dr.,  93,  568. 

1893-94.  386  c.  y.  r.  removed,  and  the  dr. 
called  for  by  the  proj.  completed,  94,  540. 

1894-95.  About  160  c.  y.  r.  removed,  and  35,497 
t.  of  St.  placed  in  break'r,  95,  610. 

1895-96.    17,101 1.  St.  placed  in  break'r,  96, 597. 

1896-97.    21,870 1.  St.  placed  in  break'r,  97, 836. 

1897-98.  16,322 1.  St.  placed  in  break'r,  and  105 
u.  y.  r.  removed,  98;  857. 

1899-00.  15,896  t.  St.  placed  in  break'r,  00, 
1165. 

1900-01.  Break'r  completed  for  284'  from  shore 
end,  01, 1049. 

1903-03.  2,364  t.  dimension  st.  and  1,743  t. 
rabblest.  placed  in  break'r,  03,  744. 


1903-04.  52,050  t.  rubblest.  placed  in  substr. 
and  superstr.  and  16,236i  t.  dimension  st.  in  su- 
perstr.  of  break'r,  04, 837. 

1904-05.  34,040.6  t.  St.  deposited  in  break'r, 
05, 808. 

1905-06.    12,117 1.  St.  placed  in  break'r,  06, 872. 

1908-09.    12  cap  st.  reset  in  break'r,  09,  985. 

1910-11.  1,363  t.  rubblest.  deposited  in  front 
of  seaward  wall  of  superstr.,  11, 1169. 

1911-13.    14,991  {.  rubblest.  deposited,  13, 13S0. 

PHTSICAI,  CHABACTEBISTICS. 

Presence  of  rs.  and  ledges  in  H.,  71,  870,  874,  875. 

Locality  described,  85,  634,  542. 

Description,  Gloucester  H.,  93,  787;  Vincent 
Cove,  93,  789. 

Max.  drafts,  tides,  ete.,  13,  76. 

At  s.  extremity  of  Cape  Ajm,  30  m.  ne.  from 
Boston,  13,  74. 

PLAN'S.    (See  Projects.) 

By  H.  F.  Bothfeld,  break'r,  3,870'  x  50-100'  x  20' 
at  the  top,  and  11-35'  h.;  the  substr.  of  riprap,  and 
the  superstr.  of  cut-granite  facings,  with  coping  and 
concrete  flUing,  71, 873. 

By  Maj.  Eajfmond,  1885,  removal  of  a  part  of 
Babsons  Ledge  in  completion  of  the  orig.  proi.;  est., 
$4,800,  8S,  641,  643. 

By  Maj.  Raymond,  1885,  a  H.  of  refuge  with  2 
break'rs,  aggregate  1.  7,250';  est.,  $1,359,000,  85, 535; 
87, 501,  502. 

By  Lt.  Col.  Gillespie,  removal  of  Babsons  Ledge, 
based  upon  late  sur;;  dr.  chan.  15'  1.  w..  Harbor 
Cove  to  Pews  "Wharf,  also  the  d.  of  Harbor  Cove  to 
10';  est.,  $66,000;  87,  503. 

PEOJECTS.    (See  Plans.) 

Proj.,  1871,  proposed  to  clear  the  H.  of  sunken  rs. 
and  to  build  a  st.  break'r.  Eastern  Pt.  to  Kound 
Rock  Shoal;  est.,  $504,754.85,  71,  870;  87,  600. 

App.  of  $10,000  of  1872  expended  upon  removal  of 
r.,  73, 1083;  87,  501. 

By  Lt.  Col.  Gillespie,  1887,  removal  from  the 
inner  H.  of  101  c.  y.  r.  and  216,000  e.  y.  material; 
also  for  break'r  recom.  in  proi.  of  1884,  extending 
from  Eastern  Pt.  to  Bound  Bock  Shoal;  est., 
$817,000,  88,  443. 

By  Lt.  Col.  Mansfield,  1892,  use  of  available  funds 
to  complete  proposed  dr.,  93,  752. 

By  Lt.  Col.  Mansfield,  1894,  use  of  available  funds 
to  commence  constr.  of  substr.  of  break'r  at  Eastern 
Pt.,  est.,  $762,000,  95,  610;  13,  75. 

By  Lt.  Col.  Mansfield,  1896,  removal  of  some  rs. 
in  and  about  the  H.,  97, 835. 

Modified  by  act  of  1902  to  end  break'r  at  Cat 
Ledge  and  expend  remainder  of  app.  toward  re- 
moval of  Bound  Bock,  03, 89. 

By  Lt.  Col.  Burr,  imp.  of  H.  by  removing  ledges, 
eto.;  est.,  $51,000,1  09,  78. 

On  account  of  excessive  cost  (est.  $800,000)  of 
removing  Bound  Bock,  BEEH  recom.  return  to 
orig.  proj.  for  break'r  from  Eastern  Pt.  to  Bound 
Eock  shoal;  est.,  $364,000,  09,  54. 

Act  June  25,  1910,  au.  removal  of  8  groups  of 
ledges,  eto.,  in  inner  and  outer  Hs.;  est.,  $51,000, 
13,75. 

SXIBVETS. 

By  H.  F.  Bothfeld,  1870.    E.,  71,  873. 

Au.  act  July  5, 1884,  made  by  Maj.  Raymond,  86. 
540;  87,  502,  505. 

Ex.  Five  Pound  Isld.  to  E.  head,  au.  act  July  13, 
1892,  made  by  Lt.  Col.  Mansfield,  1892;  E.  fav.,  93, 
787. 

Ex.  Vincent  Coveau.  act  July  13, 1892,  made  by 
Lt.  Col.  Mansfield,  1892;  E.  unfav.,  93,  788. 

Round  Rock  shoal,  and  site  for  extension  of 
break'r,  1908,  09,  985. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Lt.  Col. 
Burr,i  09,  78. 

Cong,  docs.,  ete.,  relating  to  exs.,  surs.,  plans,  eto. 
13,  75. 

Maps.i 

87,  504. 

OfinnerU.,  87,  506. 


1  H.  D.  1112, 60th,  2d. 
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MANCHESTER  HARBOR,  MASS. 


APPROPRIATIONS. 

J2,600,  89,  567. 
S,0(XJ,  90,  494. 
6,800,93,570. 
6,000,99,1069. 
6,000,03,859. 


1890, 
1892, 
1899, 
1902, 


Total,  24,300 

COMMERCE. 

Coal,  lumber,  etc.,  required  for  local  consumption, 
96,  599. 

Small  and  local,  no  great  increase  to  be  expected, 
04,  842. 

1907,  6,400±  t.,  08,  52. 

CONTRACTS. 

1890.  Hamilton  &  Sawyer,  dr.,  29$  c.  y.;  re- 
moval of  bowlders,  S6,  91, 639. 

1893.  E.  P.  Levering,  dr.  at  27(f,  removal  of 
bowlders  over  3 1.,  S7  (S6,000),  93, 755. 

1899.  A.  B.  Martin,  dr.,  SSJt  c.  y.;  removing 
bowlders  over  3 1.,  t6  c.  y.  (13,433  c.  y.),  99, 1069. 

1903.    C.  H.  Souther,  dr.,  38^  c.  y.,  03,  746. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  88,  26,  32;  89,  36 
90,  31;  91,  37;  98,  44;  93,  43;  94,  41;  95,  44,  63i 
96,  46;  97,  61,  64,  65;  98,  68;  99,  68;  00,  76; 
01, 144;  03, 90;  03, 67;  04, 47,  840;  05, 50;  06,  47; 
07,  50;  08,  51. 

Boards.    BERH.    B.,  04, 841. 

In  cbarge: 

Lt.  Col.  G.  L.  Gillespie,  1888-89.    B.,  88, 463,  466. 

Lt.  Col.  S.  M.  Mansfield,  188»-98.  B.,  89,  567; 
90,  493;  91, 638;  92, 669;  93, 764;  94, 642;  95, 612, 
643;  96,  698;  97,  837,  866,  869;  98, 859. 

Col.  C.  E.  Suter,  1899.    E.,  99, 1068. 

Maj.  W.  L.  Fisk,  1900.    B.,  00, 1167. 

Capt.  H.  Taylor,  1901-03.  R.,  01, 1051;  03,  858; 
03,  745. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  R.,  04, 839,  844; 
(Col.)  05,  809. 

Mai.  Edw.  Burr,  1906-.  R.,  06,  874;  07,  904; 
(Lt.  Col.)  08, 946. 

Assistant.    S.  Haagensen.    B.,  88,  467. 

OPERATIONS. 

1890-91.    7,316  0.  y.  dr.,  91, 638. 
1891-93.    14,736  c.  y.  dr.,  93,  569. 
1893-94.    About22,000c.  y.  dr.,  94,  542. 
1899-00.    12,938  c.  y.  dr.,  00, 1167. 
1903-04.    10,499.6  c.  y.  dr.,  04,  839. 


PHTSICAL  CHABACTEBISTICS. 

Description  of,  95, 644;  97, 868. 

PRIVATE      (STATE      AND     MTTNICIPAl,) 
WOBK. 

1907.  Mass.  completed  tbe  dr.  necessary  to 
extend  the  chan.  to  the  E.  R.  br.,  and  the  town  of 
Manchester  dr.  the  remaining  section  of  chan.  to 
d.  of  4',  substantially  completing  proj.,  08, 946. 

PBOJECTS. 

By  Lt.  Col.  Gillespie,  1887,  restoring  the  chan.  to 
its  former  d.  of  from  3'  to  4'  m.  1.  w.  by  excavation 
of  chan.  4,000'  x  60'  x  4',  Proctors  Pt.  to  town 
wharves,  46,000  c.  y.;  est.,  $14,300,  88,  464,  466;  89, 
667;  93,  569. 

In  1892  Lt.  Col.  Mansfield  proposed  that  available 
funds  be  used  to  complete  the  proi.  imp.,  93,  755. 

Col.  Mansfield  est.,  1897,  further  olmn.  imp. 
would  cost  1139,966.09  (not  recom.)  or  $25,000 
(recom.),  covering  chan.  6'  x  7,200'  to  town 
wharves,  100'  at  entrance  and  bends  and  at  least 
76'  w.  throughout,  with  2  turning  basins,  97,  837, 
869,  870. 

BERH.  recom.,  1903,  that  6' proj.  be  completed, 
modified  to  provide  only  for  chan.  6'  x  75'' up  to 
town  wharves,  and  turning  basin  125'  x  250'  at  town 
landing,  and  after  completion  its  mainten.  left  to 
interested  parties;  if  such  a  course  should  not  be 
practicable,  that  proj.  be  discontinued  at  once,' 
04,  842,  844.    (See  Private  Worii.) 

Lt.  Col.  Stanton  est.,  1903,  $18,117  to  complete 
proj.  as  recom.  by  BERH.,  i  04, 844. 

Proj.  being  completed  (see  Private  Work),  Chief 
of  Engineers  appr.  recom.  dropping  work  as  a 
U.  S.  proj.,  08,  52. 

SURVEYS. 

An.  act  Aug.  6,  1886;  made,  1887,  by  Lt.  Col. 
G.  L.  Gillespie,  88,  466. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Lt.  Col.  Mans- 
field, 1894  (R.  fav.  to  limited  imp.),  96, 643. 

Sur.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Mans- 
field, 1896  (see  Projects)  (B.  unfav.),  97,  866. 

Resur.  au.  act  June  3,  1897;  made  by  Lt.  Col. 
Mansfield,  1897  (E.  fav.  to  limited  imp.),  97,  869. 

By  Lt.  Col.  Stanton,  1903,'  04,  839,  844. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
08,  52. 

Maps.i  88,  466;  97,  870. 


B-92 


BEVERLY  HARBOR,  MASS. 


APPEOPEIATIONS. 

1902,     $10,000,03,859. 
38,600,07,906. 


1907, 


Total,  48,500  ($48,622.24,  including  damages 
from  surety  of  failing  con- 
tractor, $122.24),  13, 1382. 

COMMEBCE. 

Character  and  amount  of,  01,  1068;  probable 
value,  $135,000,  01, 1069, 1071. 

Chiefly  coal  and  building  material,  04,  49;  10, 
68;  11,  71;  245,000  t.  1911,  18'  d.  gained  reduction 
of26itt.  oncoal,  13,78. 

Description  of,  11, 70,  71. 

Reduction  tn  rates  of  25$  t.  on  coal,  13, 78. 

CONTBACTS. 

1903.  Charles  H.  Souther,  dr.,  33Ji|!  c.  y.,  03, 
747. 

1905.  Michael  J.  O'DonneU,  r.  removal,  $11 
c.  y.  (annuUed  Oct.  21, 1906),  06, 874. 


1907.  Bay  State  Dredging  Co.,  dr.,  38.5*  o.  y.; 
removing  bowlders,  $6  c.  y.,  07, 906. 

1908.  Johnston  &  Viiden,  r.  excavation,  $11.47 
c.  y.,  09,  986. 

ENGINEEES. 

Chief  of  Engineers.  E.,89,44;  90,38;  99,81 
00,  77,  78;  01,  150, 1065;  03,  90;  03,  68;  04,  48: 
05,  51;  06,  49,  73;  07,  61;  08,  52;  09,  56;  10,  67; 
11,  70;  13,  77. 

In  cbarge; 

Lt.  Col.  S.  M.  Mansfleld,  .1890.    R.,  90,  524. 

Col.  C.  R.  Suter,  1900.    B.,  00, 1182. 

Maj.  W.  L.  Fisk,  1901.    E.,  01, 1065, 1068. 

Capt.  Harry  Taylor,  1902-03.    E.,  03. 859;  03, 746. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  E.,  04,  845; 
(Col.)  05, 810. 

Mai.  Edw.  Burr,  1906-09.  B.,  06,  874;  07,  905; 
(Lt.  Col.)  08,  947;  09,  986. 

Col.  Frederic  V.  Abbot,  1910-.  E.,  10, 1104;  11, 
1171;  13, 1382. 

Assistant.    T.  T.  Hunter  Harwood.  E.,  90, 526. 


iH.  D.68,  68th,  2d. 


rSce  pp.  14-22  fori 
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OPERATIONS. 

1903-04.    18,206.6  0.  y.  drd.,  04,  845. 
1907-08.    41,.378  c.  y.  did.,  08,  947. 
1909-10.   1,057.5  c.  y.  blasted  material  did., 
completing  proj.  1910, 1104. 

PHTSICAL  CHARACTEBISTICS. 

Description  of,  90,  524;  00, 1183;  13,  77. 
Shoaling,  01, 1066. 

PLANS. 

By  I.t.  Col.  Mansfield,  1889,  imp.  of  H.  entrance 
by  removal  of  obstr.  r.  oi>posite  Tuclss  Pt.,  90, 625. 

PROJECTS. 

By  Maj.  Fisk,  dr.  ohan.  18,  d.  m.  1.  w.,  and  200' 
w.;  est.,  $10,000,1  01, 1068. 

By  Col.  Stanton,  dr.  and  removal  of  ledge  r.; 
est.,  $40,000,2  06,  73;  au.  by  E.  and  H.  act  Mar.  2, 
1907,  Oban.  18'  x  200-250',  07,  52. 


StJRVETS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  Col. 
Mansfield,!  90i52S. 

Ex.  au.  act  Mar.  3,  1S99;  made,  1899,  by  Col. 
Suter  (R.  unl^v.),  00, 1183. 

Au.  act  June  6, 1900;  made,  1900,  by  Maj.  risk,' 
est.,  $10,000,  01, 1065. 

Au.  act  Mar.  3,  1905;  made,  1905-06,  by  Col. 
Stanton,!  06,  73. 

Pre.  ex.  an.  act  June  26,  1910,  with  view  to  re- 
moving sboal  in  outer  harbors  of  Salem  and  Bev- 
erly. B.  by  Col.  Abbott,  Sept.  30, 1910; '  (unfav.), 
11,  92. 

Ex.  of  shoal;  found  to  be  outside  limits  of  imp. 
Chan.,  11,1171. 

List  of  Cong,  docs.,  etc.,  referring  to  surs.,  exams., 
plans,  etc.,  IS,  77. 


B-96-97      CRANE  AND  WATEES  RIVERS,  MASS. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89,  44;  90, 38. 
In  cbaige.    Lt.  Col.  S.  M.  Mansfield,  1888.    B., 
90,  617. 
Assistant.    T.  T.  n.  Harwood.    B.,  90,  619. 

PHTSlCAIi  CHARACTERISTICS. 

Description  of,  90,  617. 


PLANS. 

By  Lt.  Col.  Mansfield,  1889;  imp.  of  Waters  R. 
by  enlarging  the  existing  l.-w.  chan.  to  100'  x  8' 
m.  l.w.  fiom  d.  w.  of  Essex  Branch  to  the  wharves 
at  the  head  of  navigation;  est.,  $14,000.  Imp.  of 
Crane  R.  by  excavation  of  a  Chan.  2,850'  x  100'  x  8' 
m.  1.  w.;  est,  $30,000.    90,  518,  519, 

SURVEY. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  Col. 
Mansfield,  90,  517. 


B-98    NORTH  RIYER,  MASS.  (from  Beverly  Br.  to  the  North 

St.  Br.). 


ENGINEERS. 

Cblet  of  Engineers.    B.,  91,  46. 
In  Charge.    Lt.  Col.  S.  M.  Mansfield,  1890.    B., 
91, 669,  670. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  669,  670. 

SURVEY. 

Ex.,  1890,  by  Lt.  Col.  Mansfield  (R.  unfav.),  91, 
669,  670. 


B-lOO 


APPROPEIATIONS. 

1873,  $15,000,73,102. 
10,000,74,111. 
14,000,91,640. 
14,000,  93,  67L 
12,000,  05, 8U. 


SALEM  HARBOB,  MASS. 

Boards.    BEBH.,  B.,  04, ! 


1874, 
1890, 
1892, 
1905, 


Total,    65,000 

COMMEBCE. 

Principally  coal,  04, 884. 
In  1905, 130,800 1.,  06,  60. 

CONTBACTS. 

1873.  A.  H.  Wright,  dr.,  44*  o.  y.,  73, 1085. 

1874.  Curtis,  Fobes  &  Co.,  dr.,  20-36*  c.  y., 
74,ii,  313;  76,11,403. 

1890.  A.  B.  Wright,  dr.,  220  o.  y.;  removal  of 
bowlders,  $6,  91, 641. 

1893.  A.  E.  Wright,  dr.,  62,600  c.  y.,  at  20it; 
removal  of  bowlders  over  3 1.,  $3,  93,  767. 

1905.  Eastern  Dredging  Co.,  dr.  about  41,000 
c.  y.,  26.54!  c.  y.,  06, 875. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  73, 102, 106;  74,  111 
75,  116;  76,  42;  77,  37;  85,  67;  89,  44;  90,  SB 
91,  38;  93,  44;  93,  43;  94,  41;  95,  45,  64;  04,  69: 
05,  62;  06,  SO;  11,  92. 


In  charge: 

Lt.  Col.  G.  Thom,  1872-77.  E.,  73,  1084,  1109; 
74,  ii,  312:  76,  il,  402;  76, 167;  77, 171. 

Maj.  C.  W.  Eaymond.    B.,  86,  637. 

Lt.  Col.  S.  M.  Mansfield,  1888-95.  B.,  90,  528; 
91,  639;  93,  670;  93,  766;  94,  643;  95,  613,  661. 

Lt.  Col.  W.  S.  Stanton,  1904-06.  B.,  04, 879, 884: 
(Col.)  05, 811. 

Mai.  Edw.  Burr,  1906.    B.,  06, 876. 

Col.  F.  V.  Abbot,  11,  62. 

Assistants: 

S.  Haagensen.    B.,  73, 1109;  90, 530. 

T.  T.  H.  Harwood.    B.,  95,  652;  04, 883. 

OPERATIONS. 

1873-73.  Removal  of  9,266.5  c.  y.  by  dr.,  73, 
102, 1085. 

1873-74.  Removalof 31,496c.  y.;  chan.ieO'xS' 
from  d.  w.  to  South  B.  entrance,  74,  ill,  ii,  313. 

1874-75.  Eemoval  of  43,503  o.  y.,  completing 
proj.,76, 116,ii,  403;  76,43.  History  of  operations, 
76, 167;  77, 172. 

1891-93.  60,213  e.  y.  dr.;  r.  ledge  near  Derby 
Wharf  Light  removed,  93,  571. 

1893-94.  64,652  c.  y.  dr.  and  proj.  completed, 
94  544. 

1905-06.  37,823  c.  y.  dr.,  completing  pro].,  06, 
875. 


I  H.  D.  129,  56th,  2d.                  "  H.  D.  916,  69th,  1st. 
30462°— H.  Doc.  740,  65-2 6 


8  H.  D.  79,  62d,  l8t. 
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PHTSICAIi  CHARACTERISTICS. 

Description  of,  90,  S31;  95,  651. 

Outer  H.  protected  by  islds.,  and  forms  an  excel- 
lent H.  01  refuge.  Extensive  flats  make  long 
wharves  necessary  to  reacli  d.  w.,  04, 879. 

FLANS. 

In  1884  Maj.  Eaymond  did  not  consider  that  H. 
would  be  imp.  by  the  j.  proposed,  85,  538. 

PRIVATE  AND  CORPORATE  WORK. 

Xiong  Pt.  protected  by  private  parties,  77, 172. 

PROJECTS. 

By  Lt.  Col.  Thom,  1873,  excavation  of  chan. 
300'  X  1,730'  X  8'  m.  1.  w.;  sea  wall  and  break'r  for 
protection  of  Long  Pt.;  est,  155,000,  73, 102,  1084, 
1109-1111;  74,  111,  ii,  312.  Deemed  unnecessary  by 
Lt.  Col.  Thom,  as  the  pt.  had  been  protected  by 
private  parties,  77, 37, 172. 

By  Lt.  Col.  Mansfield,  1889,  imp.  of  the  entrance 
to  South  K.  by  chan.  S,100'  x  100'-300',  and  from 
6'-8'  d.,  m.  1.  w.;  est.,  S28,00O,  90,  530;  91,  640. 

By  Lt.  Col.  Mansfield,  1892,  completing  imp.  with 
avauable  funds,  93, 756. 


Lt.  Col.  Mansfield,  1895,  est.  $14,000  to  unp.  E. 
from  mouth  to  Derby  Wharf,  and  $535,000  to  re- 
move Middle  Ground,  96,  651,  652. 

By  Lt.  Col.  Stanton,  chan.  10'  d.,  m.  1.  w.,  and 
about  5,700'  1.  from  the  H.  to  head  of  South  Jl.  at 
Lafayette  St.,  w.  300'  at  entrance,  narrowing  to  20O' 
at  Derby  Wharf  Light;  est.,  154,549.50,  and  $2,000 
an.  mainten.,  04,  884^ 

Act  Mar.  3,  1905,  au.  proj.  for  chan.  10'  d.  from 
H.  to  outer  end  of  wharves,  300'  w.  at  entrance, 
and  gradually  narrowing  to  200'  at  Derby  Wharf 
Light;  est.,  $12,000,  06,  62. 

SURVEYS. 

By  S.  Haagensen,  1872,  73, 102, 106, 1109, 1110. 

Ex.  au.  act  July  5, 1884;  made  by  Maj.  Eaymond 
(R.  unfav.;  see  Flans),  85,  S37. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  Col. 
Mansfield,  190,  529. 

Sur,  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Mansfield,  1895  (see  Projects;  Maps),  95, 651. 

Ex.  and  sur.  au.  act  June  13,  1902.  R.  by  Lt. 
Col.  Stanton  (see  Projects),  ^04,  879,  884. 

Pre.  ex.  au.  act  June  25, 1910,  with  view  to  remov- 
ing fhoal  in  outer  Hs.  of  Salem  and  Beverly.  R. 
by  Col.  Abbot,  Sept.  30, 19103  (unfav.),  11,  92. 

Map.    12  96,662. 
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MABBLEHEAD,  MASS.* 


APPROPRIATIONS. 

1825,   •"  $400,  sur.  act  Mar.  3. 
1852,   6  500,  act  Aug.  30. 
1899,   1,000,99,1070. 

Total,    1,900 

COMMERCE. 

Description  of,  03,  755,  756. 

ENGINEERS. 

Chief  of  Engineers.    R.,  66,  7;  97, 65;  99,  68; 
00,  76;  01,  14S;  02,'  91;  03,  68;  04,  49;  05,  63. 

Boards.    BEEH.,  R.,  03,  756. 

in  charge: 

Col.  J.  D.  Graham,  1865.    R.,  66,  36. 

Lt.  Col.  S.  M.  Mansfield,  1897.    R.,  97,  870. 

Col.  C.  E.  Suter,  1899.    R.,  99, 1069. 

Maj.  W.  L.  Fisk,  1900.    R.,  00, 1168. 


Capt.  H.  Taylor,  1901-03.  R.,  01, 1062;  OZ,  860; 
03,  747,  763. 

Lt.  Col.  W.  S.  Stanton,  1904-.  R.,  04,  846; 
(Col.)  05,  812. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  97,  871;  03,  754. 

PROJECTS. 

Act  1899  app.  $1,000  for  repairs  of  sea  wall;  no 
repairs  needed,  00, 1168, 1169. 

Capt.  Taylor,  1903,  reported  new  sea  wall  entirely 
unnecessary;  such  a  wall  would  cost  $25,000,  03, 
755. 

SURVEYS. 

Sur.  for  preventing  H.  injury  by  sea  breaching 
isthmus,  au.  act  Jime  3,  1896;  made  by  Lt.  Col. 
Mansfield,  1897  (R.  unfav.),  97,  870. 

Ex.  by  Maj.  Pisk,  1899,  00, 1169. 

Au.  act  June  13, 1902,  for  break'r;  made,  1903,  by 
Capt.  Taylor  (R.  unfav.),  03,  763. 
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LYNN  HABBOB,  MASS. 


APPROPRIATIONS. 

1882,  $60,000,83,461. 

6,000,86,578. 

10,000,  88,  446. 

15,000,90,496. 

'10,000,92,573. 

7,600,95,617. 

20,000,96,601. 

25,000,02,868. 

40,000,06,813. 

97,937,06,876. 

60,000,  10, 1105. 

35,000,  12, 1383. 

'*5,000,  12, 1383. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1902, 
1906, 
1906, 
1910, 
1912, 
1912, 


Total,  391,437,12,1383. 


COMMERCE. 

Important,  83,  462. 

Cost  of  transportation  reduced  250  or  more  per  t., 
10,  69. 
In  1911,  478,674 1.,  12,  79. 

CONTRACTS, 

1884.    Moore  &  Wright,  dr.,  23}*  c.  y.,  84,  522. 

1886.    A.  E.  Wrirtit,  dr.,  21iit  c.  v.,  87,  610. 

1888.  Bay  State  Dredging  Co.,  dr.,  29$  c.  y.  in 
main  chan.,  45t  c.  y.  in  Saugus  E.  Chan.;  removal 
of  bowlders  over  3 1.  each,  $10  c.  y.,  89,  570. 

1890.  New  England  Dredging  Co.,  dr.,  184 
c.  y.,  91, 643. 

1893.  Boynton  Bros.,  dr.  41,322  c.  y.,  at  33J0; 
removal  of  bowlders  over  3  t.,  $10,  incl.  w.  chan., 
93,  760. 


iH.Ex;.  D.  28,  51st,  1st. 
2H,  D.  303,  68th,  2d. 
«  H.  D.  79, 62d,  1st. 


4  Sur.,  Marblehead  H.  and  Holmes  Hole,  Mass.,  to  ascertain  the  practicability  and  necessity  of  building 
p.  at  the  mouth  of  H.  of  Marblehead,  for  security  of  shipping,  and  also  a  p.  in  the  H.  of  Holmes  Hole 
(Treas.  Doc.  373, 1882.)    R.,  Apr.  24, 1826.    (H.  D.  482,  56th,  2d.) 


tor  the  same  purpose, 

6  For  sea  walls. 

■    0  Sur.— R.i  Sept.  20, 1837,  est.,  $30,000.    (H.  D.  482,  65th,  2d.) 
^    '  May  be  expended  on  western  (or  Saugus  E.)  chan. 
•   *Allotment. 


[See  pp.  14-22  for"! 
Lexplanatlons,  etc.  I 


EIVEB  AND  HARBOR  WORKS. 


83 


1894.  A.  B.  Martin,  dr.  32,608  c.  y.,  at  23*  c.  y., 
95, 617. 

1897.  A.  B.  Martin,  dr.,  21|(!  c.  y.  (t8,750); 
removal  of  bowlders  over  3  t.  each,  S8,  97, 840. 

1903.  Bay  State  Dredging  Co.,  dr.,  23.St  c.  y., 
03,  760. 

1905.  Bay  State  Dredging  Co.,  dr.,  20.95*  c.  y., 
OS,  813. 

1910.  Bay  State  Dredging  Co.,  dr.,  21.4*  o.  y., 
11, 1173. 

ENGINEERS. 

Chief  of  Engineers.  R.,81,77;  83,77;  83,71; 
84,  77,  523;  85,  65;  86,  65;  87,  26;  88,  26;  89,  37; 
90,  31;  91,  39;  92,  45;  93,  44;  94,  42;  95,  45;  96, 
46;  97,  52,  65;  98,  59;  99,  69;  00,  78,  94;  01, 
150,  159,  1092;  OS,  95;  03,  73;  04,  50;  05,  53;  06, 
50;  07,  62;  08,  53,  77;  09,  56;  10,  68;  11,  71;  18, 
78. 

Boards.  Convened,  New  York,  Apr.  10,  1884, 
to  R.  upon  Col.  Thorn's  proj,  for  imp.  of  Lynn  H. 
R.,  84,  524.    (Lt.  Cols.  Abbot  and  Comstock.) 

In  charge: 

Col.  G.  Thorn,  1881.    R.,  88,  544. 

Maj.  C.  W.  Raymond,  1883-86.  R.,  83,  460;  84, 
520,  531,  549;  85,  516. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  It,  86,  577; 
87, 508;  88, 445. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  R.,  89,  568; 
90,494;  91,641;  98,572;  93,758;  94,545;  95,615; 
96,  599;  97,  839,  872;  98,  860. 

Col.  C  K.  Suter,  1899-1901.  R.,  99,  1070;  00, 
1189;  01, 1092, 1093. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  R.,  01,  1075; 
08,  867;  03,  759;  04,  847;  (Col.)  05,  812. 

Mai.  Edw.  Burr,  1906-09.  R.,  06,  876;  07,  906; 
(Lt.  Col.)  08,  948;  09,  987. 

Col.  F.  V.  Abbot,  1910-.  R.,  10, 1105;  11, 1172; 
18,  1383. 

Assistants: 

H.  F.  Bothfeld.    R.,  84,  531. 

T.  T.  H.  Harwood.    R.,  01,-1095. 

OPERATIONS.! 

1884-85.  170,445  o.  y.  dr.  from  the  lower  and 
upper  chaos.,  85,  517. 

1886-87.  60,089  o.  y.  dr.  from  inner  chan.,  87, 
509. 

1889-90.    26,671  c.  y.  dr.,  90,  495. 

1891-98.  40,000  c.  y.  dr.  from  the  H.  basin,  98, 
573. 

1898-93.    4,583  0.  y.  dr.  from w.  chan.,  93,  769. 

1893-94.  About  36,000  c.  y.  dr.,  incl.  13794c.  y. 
in  completing  w.chan.,  94,  546. 

1894-95.    7,020  c.  y.  dr.,  95, 616. 

1895-96.    About  25,000  c.  y.  dr.,  96,  600. 

1897-98.    About  54,000  c.  y.  dr.,  98, 861. 

1903-03.    44,783  c.  y.  d.,03,  759. 

1903-04.  49,449  o.  y.  dr.  from  main  ship  chan., 
04, 847. 

1904-05. 

1905-06. 

1906-07, 


1,161  c.  y.  dr.,  05, 812. 
240,668  c.  y.  dr.,  06, 876. 
320,379  c.  y.  dr.,  07, 906. 
1907-08.    About  22,185  c.  y.  dr., 
pleted,  08,  948. 


proj.  com- 


1910-11.  218,670  c.  y.  dr.  in  w.  chan.;  and 
4,748  0.  y.,«  11, 1172. 

1911-18.  12,595  c.  y.  dr.,  w.  chan.;  and  2,080 
c.  y.  dr.,a  18, 1383. 

PHTSICAL  CHARACTERISTICS. 

Prevailing  winds  and  tidal  data,  84,  536,  537. 

Current  observations,  84,  S46. 

Description  of,  97, 873. 

Max.  draft,  ly;  range  of  tide,  9.3',  18,  79. 

L.  H.  14±  m.  ne.  from  Bostm;  is  3  m.  from  n.  to 
s.,  and  has  average  w.  e.  and  w.  of  1J±  m.,  the 
greater  part  being  bare  at  1.  w.,  18,  78. 

PLANS. 

By  Col.  Thom,  imp.  H.  by  means  of  2  rubble 
break'rs,  84, 524,  529. 

PROJECTS. 

By  B.  of  E.,  1884,  chan.  200'  x  10'  m.  1.  w.  from  a 
point  near  the  White  Books  to  d.  w.  opposite 
Little  Nahant,  and  from  d.  w.  opposite  Sand  Pt. 
to  Lynn  H.  line;  the  upper  part  of  the  chan.  to  be 
maintained  by  occasional  dr.,  the  lower  part  by  a 
training  wall  Joining  the  land  at  Little  Nahant; 
est. ,  J145,000, 84, 521,  528.  Cost  revised  to  $157,000, 
85,  517;  87,  509. 

fii  Sept.,  1888,  proj.  modified  by  extending  the 
inner  ciian.  400'  inside  the  H.  line  and  making  at 
its  izmer  end  an  anchorage  basin  500'  x  300'  x  10' 
m.  1.  w.;  revised  cost,  1182,000,  89, 37;  93,  573. 

By  Lt.  Col.  Mansfield,  1892,  chan.  160'  x  8'  at 
entrance  to  w.  chan.,  and  for  wi.  inner  chan.  of 
main  H.  to  full  proj.  dimensions  as  far  as  available 
funds  would  permit,  93,  759. 

Col.  Mansfield,  1897,  est.  $441,813.07  for  chan. 
300'  X 16'  m.  1.  w.,  97, 872. 

By  Col.  Suter,  chan.  200'  x  15'  x  4,600'  from  sea 
to  opposite  Little  Nahant,  incl.  the  basin  extending 
beyond  the  inner  ship  chan.,  and  the  removal  of  a 
small  pt.  on  e.  bank  of  chan.  near  said  basin;  est., 
$162,937,5  01,  1094;  au.  act  June  13,  1902,  03,  95; 
completed  08, 18,  78. 

By  Lt.  Col.  Burr,  1908,  turning  basin  600'  square 
X  IS',  straightening  chan.,  and  dr.  to  300'  x  15' 
from  d.  w.  to  wharves  at  head  of  H.;  est.,  $179,000,< 
08,  77;  10,  69;  au.  act  June  25, 1910, 10,  69.^ 

SURVEYS. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Col.  Thom, 
83,544. 

OfH.,1885,  86,  517. 

Of  the  imp.  chans. ,  made,  1888,  by  Lt.  Col.  Gilles- 
pie, 88,  446. 

Sur.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Mans- 
field, 1897  (R.  partly  iav.),  (see  Projects),  97,  872. 

An.  act  June  6, 1900;  made,  1900,  by  Col.  Suter,' 
01,1092. 

Au.  act  Mar.  2, 1907;  made,  1907-08,  by  Lt.  Col. 
Burr,<08, 77. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  18, 79. 

Maps. 

84,  532. 

Of  upper  Chan.,  86,  578. 
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COMMERCE. 

Description  of,  93,  790. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  62;  06,  72. 
In  charge: 

Lt.  Col.  S.  M.  Mansfield,  1893.    R.,  93,  789. 
Col.  W.  S.  Stanton,  06,  41. 


SAUGUS  EIVER,  MASS. 


PHYSICAL  CHARACTERISTICS. 

Description,  93,  790. 

SURVEY. 

Ex.  au.  act  July  13, 1892;  made  by  Lt.  Col.  Mans- 
field, 1892  (R.  unfav.),  93,  790. 

Pre.  ex.  au.  act  Mar.  3, 1905.  R.  by  Col.  Stanton, 
May  22, 1905'  (unfav.),  06,  72. 


>  History  of  H.,  84, 638. 
a  Maintenance. 


3  H.  D.  78,  66th,  2d. 
1H.D.94S,  60th,  1st. 


6  H.  D.  139,  59th,  1st. 
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WINTHKOP  HARBOR,  MASS. 


APPBOPBIATIONS. 

1888,  $1,000,89,571. 
1890,  5,000,90,497. 
1892,   3,000,93,575. 

Total,    9,000 

CONTRACTS. 

1890.    Boynton  Bros.,  dr.,  2H  c.  y.,  91, 645. 
1898.    O.  E.  Lewis,  dr.,  J3,000  tor  all,  93,  762. 

ENGINEEBS. 

Chief  of  Engineers.  B-.,  88, 27,32;  89, 37;  90, 
32;  91,  40;  98,  46;  93,  45;  94,  43;  95,  46;  99,  81; 
00,93. 

In  cbarge: 

Lt.  Col.  G.  L.  Gillespie,  1888-89.    R.,  88, 468, 470. 
Lt.  Col.  S.  M.  Mansfield,  1889-05.    R.,  89,  571; 
90,496;  91,644;  98,574;  93,761;  94,547;  95,618. 
Col.  C.  n.  SutRr,  1900.    B.,  00, 1219.^ 

Assistant.    S.  Haagensen.    B.,  88,  471. 


OPERATIONS. 
1890-91, 
1898-93. 

761. 


20,060e.  y.  dr.,  91,  644. 

Dr.  sufficient  to  complete  proj.,  93, 


PHTSICAL  CHARACTERISTICS. 

Description  of,  00, 1220. 

PROJECTS. 

By  Lt.  Col.  G.  L.  Oi]l»i>ie,  1887,  imp.  by  con- 
Tersion  of  tidal  depression  into  a  cban.  3,900'  x  SO'  z 
6'  m.  1.  w.,  "Back  Cliamiel"  to  "Rices  Wharf"; 
est.,  $17,600,  88,  470,  471;  89,  571;  98, 574. 

StTRVETS. 

Ex.  au.  act  Aug.  5, 1886,  87,  31. 

Au.  act  Aug.  S,  1886;  made,  1887,  by  Lt.  Col. 
Gillespie,  88,  470. 

Ex.  au.  act  Mar.  3, 1899;  made  by  CoL  Suter,  1899 
(R.  unfav.),  00, 1220. 

Maps.    88, 470. 


B-113 


BOSTON  HABBOB,  MASS.» 
(See  also  B-118,  B-123;  B-145.) 


APPROPRIATIONS.^ 


1825,a 

$52,972.56, 

1828,3 

2,000.00, 

1828, 

87,000.00, 

1829,3 

7,310.64, 

1831," 

5,000.00, 

1831, 

12,390.00, 

1832,3 

9,000.00, 

1832, 

60,000.00, 

1836, 

15,000.00, 

1838, 

7,353.00, 

1841, 

1,000.00, 

1841,3 

1.500.00, 

1842,3 

2,000.00, 

1843,3 

16,000.00, 

1848,3 

40,000.00, 

1852, 

30,000.00, 

1864, 

40,000.00, 

1864,3 

10,000.00, 

1865,3 

3,000.00, 

1865, 

20,000.00, 

1866, 

50,000.00, 

1866,3 

75,000.00, 

1867, 

375,000.00, 

1868, 

*43,000.00, 

1869, 

*82,170.00, 

1869, 

*24,760.00, 

1870, 

100,000.00, 

1871, 

100,000.00, 

1872, 

75,000.00, 

1873, 

160,000.00, 

1874, 

100,000.00, 

1875,1 

90,000.00, 

1876, 

50,000.00, 

1878, 

55,000.00, 

1879, 

50,000.00, 

1880,6 

75,000.00, 

1881,3 

100,000.00, 

1882, 

96,500.00, 

1884, 

5,000.00, 

1886, 

56,250.00, 

1888, 

125,000.00, 

1890, 

145,000.00, 

1892, 

300,000.00, 

.,  act  Mar.  2. 
I,  act  Mar.  19. 
I,  act  May  23. 
I,  act  Mar.  2. 
1,  act  Mar.  2. 
I,  act  Mar.  2. 
1,  act  Feb.  24. 
I,  act  July  3. 
I,  act  July  4. 
I,  act  July  7. 
),  act  Mar.  3. 
',  act  Mar.  3. 
I,  act  Aug.  31. 
I,  act  Mar.  3. 
i,  act  July  20. 
I,  act  Aug.  30. 
I,  act  July  2. 
I,  act  July  2. 
I,  act  Feb.  28. 
I,  act  Feb.  28. 
1,  act  June  12. 
',  act  July  12. 
I,  71,  886. 
I,  68,  25. 
I,  69,  22. 
I,  69, 23.  ■ 
I,  70, 78;  71,  94. 
I,  71, 94. 
I,  78,  93. 
I,  73, 104. 
I,  74,  114. 
I,  75, 119. 
I,  76,  46. 
I,  78,  44. 
I,  79,  BO... 
I,  80,  346. 
I,  81,  515. 
I,  83,  613. 
I,  84,  513. 
I,  86,  670. 
I,  88,  465. 
I,  90,  505. 
I,  98,  582. 


1894, 
1896, 
1897, 


1900, 
1901, 


1903, 
1904, 

1905, 

1906, 

1907, 

1909, 
1910, 
1911, 
1912, 


ldii,UUU.  uu,  u 
fl75,000.001 

noo,ooo.oo}o; 

1600,000.  OOj 


200,000. 

70,000. 
400,000. 
250,000. 

75,000. 
163,751. 
317,000. 
133,000. 
f  175, 000. 

noo,ooo. 

1600,000. 

150,000. 

350,000. 
(970,000. 
UOO.OOO. 

600,000. 

{50,000. 
500,000. 
930,000. 
1,200,000. 
(900,000. 
\  25,000. 
900,000. 
P  85, 000. 
■125,000. 


00,  95,  628. 
00,  96,  606. 
CO,  97,  845. 
00,  98,  870. 
00,  99, 1078. 
00,  99, 1078. 
00,  00, 1201. 
00,  01, 1082. 
001 

00}O8,  876. 
00) 

00,  03,  769. 
00,  04,  855. 

P05,821. 

00, 06, 882. 
001 
00^07,  913. 

eo) 

00,  09,  991. 
PlO,1109. 
00, 11, 1180. 
^jlS,  1390. 


Total,  12,012,947.10  (including  "Sales,  etc.," 
$12,013,345.27,18,1390). 
COMMERCE. 

Dangers  to  sbippuig  from  Corwin  Rock,  69,  422. 

Benefits  from  the  imp.  stated  by  the  collector  of 
customs,  70,  471. 

C.  interests  affected  by  injp.  of  Hingham  H.,  75, 
ii,  420. 

Large  and  increasing.  The  port  the  second 
greatest  on^  the  Atlantic  seaboard,  1898.  98,  889. 
Details  08,  956. 

Value,  1900,  $184,500,000;  revenue  collected, 
$18,871,848.99,  01,  1096. 

Large,  mostly  grain,  and  rapidly  increasing; 
over  1,000,000 1. 1901,  OS,  99.  Valued  at  $189,575,378, 
1911, 18, 89. 

Increase  in  value  since  1867;  value,  1903,  abont 
$66,000,000,  03,  78;  1912,  over  $122,000,000, 18,  89. 


♦Allotment. 

1  Boston  H.  and  Narragansett  B.  Canal.    Ex.— R.  (fav.),  Feb.  3, 1825.    (H.  D.  482,  55th,  2d.) 

s  App.  to  June  12, 1866,  ^d  allotment  of  Apr.  10, 1869,  of  $24,760,  are  for  sea  walls  and  preservation  of  islds. 

8  Fortification  act. 

*  $10,000  not  included  allotted  to  Hingham  H. 

6  $22,500  at  mouth  of  Charles  R.  in  Boston  H.  and  up  to  Watertown,  $17,600  at  mouth  of  Mystic  R.  $5,000 
from  Boston  H.  to  Nantastet  Beach. 

•  $35,000  for  mouth  of  Charles  R.  in  Boston  H.  and  up  to  Watertown,  $20,000  at  mouth  of  Mystic  R., 
$5,000  from  Boston  H.  to  Nantasket  Beach. 

I  Chelsea  Creek. 


f See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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Entire  cost  of  imp.  less  than  2%  of  foreign  com. 
an.,  03,  78;  04, 55. 

Details  of,  Chelsea  Creek,  04,  57;  93,  791. 

Charles  E.  imp.  enables  delivery  of  large  sihip- 
ments  of  coal,  wood,  etc.,  at  wharves  on  R.,  saving 
handling  and  rail  transfer,  03, 100;  09, 64. 

Freight  rates  some  50%  less  than  15-20  years  ago, 
at  1905,  05, 59. 

Effect  on  f.  rates  owing  to  increased  size  of  steam- 
ers, 10,  75. 

Details  of,  11, 1181;  18, 1392. 

Diagrams  of  freight  valuations  and  of  appns.,  13, 
1392. 

"The  foreign  exports  and  imports  for  the  port  of 
Boston  during  the  calendar  year  ending  Dec.  31, 
1911,  amounted  in  value  to  J189,675,378,  being  an 
increase  of  $122,888,867  over  the  valuation  in  1867, 
when  the  systematic  improvement  of  the  channels 
was  begun. 

"As  to  the  effect  of  the  improvement  on  freight 
rates  the  general  manager  of  the  principal  foreign 
steamship  lines  entering  this  port  states  that  about 
30  years  ago  steamers  were  employed  with  a  loaded 
draft  of  20  to  24  feet;  22  or  23  years  ago,  of  25  to 
26  feet;  14  years  ago,  27  or  28  feet;  10  years  ago,  28 
feet  9  mches;  later,  31  feet;  and  recently  one  of  33 
feet  lOJ  inches.  He  states,  generally,  'ttiat  trei^t 
rates,  caused  by  the  larger  class  of  steamers  bemg 
used,  are  about  50  per  cent  less  than  they  were  some 
15  or  20  years  ago,  when  very  much  smaller  steamers 
were  engaged  in  the  trade.' "    13, 89 

CONTKACTS.i 

1868.  Albert  Bosbhke,  dr.,  SOt,  68,  806,  818. 
Charles  Wooley,  dr.,  75*.  (abandoned),  68,  818. 
William  W.  Wright,  dr.,  75*  (transferred),  68, 807, 
818.  George  W.  Townsend,  blasting,  68,  807,  811, 
818.  James  Andrews,  work  and  granite,  68,  808, 
818.  T.  W.  Eoxie  &  Co.,  sand  and  cement,  68, 
808, 818.  Eranklin  Mead,  St.,  concrete,  68, 808, 818. 
Edmund  Langley,  sea  walls,  68,  835.  Samuel  B. 
Edwards,  sea  walls,  68,  836.  Deny  &  Edwards, 
sea  walls,  68,  836.  James  Phillips,  sea  walls,  68, 
839 

1870.  James  M.  Andrews,  sea  walla,  70,  466. 
W.  A.  Kenrick,  wharf,  70,  465.  E.  E.  Seward, 
dr.,  860,  71,  880. 

1871.  James  M.  Andrews,  sea  walls,  71,  881. 
E.  G.  Packard,  dr.,  57*,  71, 880;  73,  947. 

1873.  James  Andrews,  sea  walls,  73,  945. 
James  M.  Andrews,  sea  walls,  73,  945. 

1873.  James  Andrews,  sea  walls,  73, 1094;  74, 
ii,  313, 316.    James  M.  Andrews,  sea  walls,  73, 1086; 

74,  ii,  313,  315. 

1874.  W.  H.  Lloyd,  r.  removal,  74,  ii,  318. 
Boynton  Bros.,  di-.,  38i|!,  76,  ii,  407.  Atlantic 
Dredging  Co.,  dr.,  64*;  r.,  $35,  74,  ii,  317.  Harbor 
Imp.  Co.,  dr.,  85*,  74,  ii,  317.  New  England 
Dredging  Co.,  dr.,  39*,  7S,  ii,  406. 

1875.  G.  W.  Townsend,  Kelleys  Hook,  75,  il, 
409.   G.  W.  Townsend,  rockwork,  Hingham  H.  $39, 

75,  ii,  410;  76,  176.  G.  W.  Townsend,  rockwork, 
at  $60-65,  77, 179,  180.  Curtis,  Eobes  &  Co.,  dr., 
76*,  75,  ii,  408.  Curtis,  Fobes  &  Co.,  Nash's  Eock, 
75,  ii,  409.  Curtis,  Fobes  &  Co.,  dr.,  18*,  Hingham 
H.  75,  U,  410;  76, 176. 

1877.  New  England  Dredging  Co.,  dr.,  24*,  77, 
177. 

1878.  Isaac  A.  Sylvester,  gramte  and  rockwork, 
78,209;  79,269.  Cape  Ann  GraniteCo.,rubblest., 
78, 209.    Joseph  E.  Bartlett,  dr.,  27*,  79, 268. 

1879.  New  England  Dredging  Co.,  dr.,  74*  and 
33*  c.  y.,  80, 347. 

1880.  Moore  &  Wright,  dr.,  39*  o.  y.,  81,  516, 
617.    Eastern  Dredging  Co.,  dr.,  37*  c.  y.,  81,  517. 

1881.  Eastern  Dredging  Co.,  dr.,  22*  c.  y.,  81, 
518.  E.  HamUton,  jr.,  dr.,  ISJ*  c.  y.,  81,  518. 
Eastern  Dredging  Co.,  dr.,  43*  c.  y.,  83,  613,  619. 

1883.  Eastern  Dredgmg  Co.,  dr.,  23*  c.  y.,  83, 
619.  H.  W.  Phillips,  r.  removal,  $90  c.  y.,  83,  519. 
G.  W.  Townsend,  r.  removal,  $35  o.  y.,  83,  454. 

1883.   J.  McDermott,  dr.,  39*  o.  y.,  83,  454. 

1886.  Bay  State  Dredging  Co.,  dr.  in  Fort  Pt. 
Chan.,  15*  c.y.,  87, 619. 

1887.  J.  E.  Chapman,  dr.,  23*  c.  y.,  87,  619. 


1888.  G.  W.  Townsend,  r.  removal,  $22  c.  y., 

88,  455. 

1889.  Pigeon  Hill  Granite  Co.,  granite  ashlar, 
$4,747.  New  England  Dredging  Co.,  dr.,  36*  c.  y.; 
removal  of  bowlders  weighing  over  6  t.  each,  $10, 

89,  579,  580. 

1890.  G.  W.  Townsend,  r.  removal,  $29  c.  y. 
Bay  State  Dredging  Co.,  dr.,  20*  c.  y.;  removal  of 
bowlders,  $8  c.  y.,  90,  505,  506.  C.  W.  Dampee, 
dr.  in  Nantasket  Beach  Chan.,  25*  o.  y.,  91,  653. 
New  England  Dredging  Co.,  dr.  in  Nlxs  Mate 
Chan.,  1»*  c.  y.,  91,  663.  A.  E.  Wright,  dr.  at 
Brewster  Spit,  14*  c.  y.,  91, 664.  Eockport  Granite 
Co.,  granite  ashlar  for  Gallops  Isld.,  $3,917,  91,  064. 

1891.  A.  E.  Wright,  dr.  in  main  ship  chan., 
17*  c.  y.,  91,  664. 

1893.  A.  B.  Martin,  dr.  Nantasket  Beach 
Chan.,  24,324  c.  y.,  37*,  93,  771.  C.  H.  Souther, 
dr.  Jeffries  Pt.,  34J*  c.  y.  ($18,975).  C.  H.  Souther 
and  A.  E.  Wright,  dr.  500,000  c.  y.  main  ship  chan., 
49Jtc.T.,  93,  772. 

1894.  E.  Townsend  and  C.  W.  Johnston,  ledge 
removal,  Nantasket  Beach  chan.,  $3,466.26;  Boston 
H.,  $144,662.66.  C.  H.  Souther  and  A.  E.  Wright, 
dr.  155,555  c.  y.,  Narrows,  29*  c.  y.,  96, 628-629. 

1896.  A.  B.  Martin,  dr.  24,137  c.  y.,  Chelsea, 
Creek,  29*  e.  y.,  97, 846. 

1897.  Breymann  Bros.,  dr.  Boston  H.,  17i* 
0.  y.  ($609,375.65),  97,  847. 

1900.  Breymann  Bros.,  dr.  Broad  Sound,  36* 
c.  y.  ($292,628.70),  00, 1202.  Charles  W.  Johnston, 
removing  r.  from  main  ship  chan.,  $15.80  c.  y.,  01, 
1082. 

1903.  G.  H.  Breymann  &  Bros.,  r.  removal, 
$9.73  c.  y.,  p.  m.;  Bay  State  Dredging  Co.,  dr.  In 
Chelsea  Creek,  25*  c.  y.,  03, 876. 

1903.  Breymann  Broth6rs,dr.,20and39*o.y.; 
Morris  &  Cumings  Dredging  Co.,  dr.,  23.4  and  40* 
c.  y.;  George  H.  Breyman,  dr.,  23.5  and  39*  c.  y.; 
Eastern  Dredging  Co.,  and  New  England  Dredging 
Co.  dr.,  23.9  and  39.7*  c.  y.,  03, 769.  Jos.  J.  Calla- 
han, riprap  in  place  in  dike,  $1.67 1.,  03,  770.  Sub- 
marine Contracting  Co.,  removing  ledge,  S15.50  and 
$18.60  c.  y.;  John  H.  Gerrish,  dr.,  $247.60  per  day, 
04, 866. 

1904.  G.  H.  Breymann  &  Bros.,  removing  r., 
$30  c.  y.,  p.  m.;  John  H.  Gerrish,  dr.,  $247  per  day, 
05, 822. 

1905.  G.  H.  Breymann  &  Bros.,  removing r.,  $16 
c.  y.,  p.  m.,  05,  821.  C.  W.  Howard,  hire  of  ss. 
Comet,  $9  per  day;  Commercial  Wharf  Co.,  rent  of 
wharf,  $150  per  month,  06, 822.  Bay  State  Dredg- 
ing Co.,  dr.  Chelsea  Creek,  29*  c.  y.;  New  England 
Granite  Co.,  st.  in  place  at  Gallops  Isld.,  $1  per 
short  t.,  06, 883. 

1906.  Eastern  Dredging  Co.,  removing  2  ledges, 
$1,975;  Eastern  Dredging  Co.,  dr.  from  Fort  Pt. 
chan.,  28.9*  c.  y.  and  S5  for  bowlders;  Boston  & 
Maine  EE.,  rent  of  wharf,  $150  per  month,  07, 914. 

1907.  G.  H.  Breymann  &  Bros.,  dr.,  22  and  40* 
c.  y.;  G.  H.  Breyman  &  Bros.,  r.  removal,  $21.74 
c.  y.,  p.  m.,  08,  956. 

1908.  Trustees  of  Barristers  Hall,  rent  of  office, 
$260  per  month;  Boston  &  Maine  EE.,  rent  of 
wharf,  $150per  month,  09,  992. 

1909.  G.  H.  Breymann  &  Bros.,  r.  removal, 
$1,950;  Bay  State  Dredging  Co.,  dr.  Fort  Pt.  chan., 
25.76*  c.  y.,  and  $5  c.  y.  for  bowlders,  09,  992. 

1910.  S.  W.  K.  Brooks,  2  sur.  scows,  $2,698, 
10,  1110.  W.  H.  Ellis,  riprap  st.  at  Lovells  and 
Long  Islds.;  $2.08  per  t.  for  Lovells  Isld.  and  $2.18 
per  t.  for  Long  Isld.,  11,  1180.  Trustees  of  Bar- 
risters Hall,  rent  of  office,  $300  per  month ;  Boston  & 
Maine  EE.,  rent  of  wharf,  $160  per  month,  11, 1181. 

1911.  Great  Lakes  Dredge  &  Dock  Co.,  r. 
excavation,  32,602  c.  y.  at  $6.45  per  c.  y.;  Daly  & 
Hannan  Dredging  Co.,  dr.  and  removal  of  bowlders, 
about  140,000 e.  y.ate4*perc.  y.,  13, 1391.  Boston 
&  Maine  EE.,  use  of  dock  and  wharf,  $40  per  monli; 
New  England  Telephone  &  Telegraph  Co.,  tele- 
phone service,  $176  per  year,  13, 1392. 

1913.  Great  Lakes  Dredge  &  Dock  Co.,  r. 
excavation,  78,792  cy.  at  $7.60  per  c.  y.,  13,  1391. 
Boston  &  Maine  EE.,  use  of  dock  and  wharf,  $40 
per  month,  13, 1392. 


•  Eemarks  by  Col.  Benham  on  relative  economy  of  work  done  by  contract  or  by  hired  labor,  68, 838. 
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ENGINEERS. 

Chlet  of  Engineers.  Eeport  to  Sec.  War  on 
works  necessary  for  preservation  and  imp.  of 
Boston  H.,  Feb.  11, 1867,  67,  476. 

B,.,  66,  ii,  30-3S;  67, 17, 47;  68, 68, 70;  69, 69, 60; 
70,  76,  77;  71,  87,  93;  73,  86,  92;  73, 102;  74,  111; 
75,  117, 121;  76,  43, 45;  77,  37,  40;  78,  41,  41;  79, 
49;  80,  69;  81,  73;  83,  73;  83,  68;  84,  75;  85,  63; 
86,  63;  87, 26;  88,  27;  89,  38,  368;  90,  33,  331;  91, 
40,  424;  93,  46;  93,  46,  52;  94,  44;  95,  47,  54;  96, 
48;  97,  65;  98,  61,  70;  99,  71;  00,  81,  94;  01,  162, 
169, 1096;  03,  98;  03,  77;  04,  63;  06,  67;  06,  56,  72, 
73;  07,  56;  08,  68;  09,  60;  10,  73;  11,  77;  13,  86, 
102, 103. 

Boards: 

Had  extensive  snr.  made,  1860.  Extract  li-om 
B.,  71,885.  (Gen.  Totten,  Frof.  Bache, Commander 
Davis.) 

Convened,  Boston,  July  20, 1889,  by  S.  O.  No.  38, 
to  report  upon  the  estabMshment  of  H. -lines  in 
Boston  H.  Tl.,  89, 601;  90,  532.  (Col.  Abbot,  Lt. 
Cols.  Gillespie  and  Mansfield,  and  Maj.  Livermore.) 

Convened,  Boston,  Jan.  23, 1891,  by  S.  O.  No.  38, 
to  report  upon  the  establi^unent  of  E.  lines  in 
Boston  H.  B.,  91,  688.  (Col.  Abbot,  Lt.  Cols. 
Gillespie  and  Mansfield,  and  Maj.  Livermore.) 

In  charge: 

Col.  H.  W.  Benbam  (CaptJ,  1849,  sea  walls  lor 
protection  of  islds.  in  Boston  H.,  66,  ii,  33. 

1866-1873.  B.,  66,  ii,  30;  67,  467,  470;  68,  833; 
-69,  439;  70,  460;  71, 828;  73,  923. 

Lt.  Col.  S.  Thayer,  1852,  sea  walls,  66, 11, 34. 

Maj.  C.  E.  Blunt,  66,  ii,  32. 

Col.  J.  D.  Graham,  1864,  sea  walls,  66,  ii,  30,  34. 

Lt.  Col.  J.  G.  roster.  Preservation  and  imp.  of 
Boston  H.,  1867  to  1871,  67,  474. 

E.,  67,  474;  68, 806;  69,  417;  70,  464. 

Removal  of  Tower  and  Corwin  Eocis,  68,  811; 
69,  421. 

History  and  scope  of  the  works  In  Boston  H.,  71, 

Lt.  Col.  G.  Thom,  1871-83.  K.,  71, 878;  73, 942; 
73,  1085;  74,  ii,  313;  76,  ii,  403,  410,  417:  76,  167, 
176;  77,  173, 181;  78,  207;  79,  267j  (Col.)  80,  346; 
81,  615;  83,  512;  84, 588. 

Maj.  C.  W.  Raymond,  1883-86.  B.,  83,  446;  84, 
503,  510,  689;  85,  602,  643,  645. 

Maj.  G.  L.  Gillespie;  1886-89.  B.,  86,  564;  87, 
611;  (Lt.  Col.)  88. 447. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  B.,  89,  672; 
90,497;  91,645;  93,576,684;  93,763,790;  94,549; 
95,620,  648;  96,603;  97,843;  (Col.)  98,  864,  886. 

Col.  C.  R.  Suter,  1899-1901.  E.,  99,  1074;  00, 
1194;  01, 1097, 1098. 

Lt.  Col.  W.  S.  Stanton,  1901-06.  B.,  01,  1078; 
03, 871;  03,  764;  04, 850;  (Col.)  05, 816. 

Maj.  Edw.  Burr,  1906-09.  E.,  06,  879;  07,  910; 
(Lt.  Col.)  08,  952;  09,  990. 

Col.  Frederic  V.  Abbot,  1910-.  B.,  10, 1108;  11, 
1178;  13, 1388. 

Assistants: 

H.  L.  Whiting,  U.  S.  C.  S.,  surveys,  71, 886. 

Lt.  M.  B.  Adams,  66,  ii,  34. 

Capt.  G.  Burroughs,  67,  46. 

Capt.  G.  L.  Gillespie,  69,  69. 

H.  F.  Bothfeld,  sur.  of  "Narrows,"  73, 1089;  74, 
11,  316,  317.  B.,  73,  1094.  Sur.  of  Hlngham  H., 
75,  ii,  417.    B.,  75,  ii,  418;  86,  646. 

T.  T.  H.  Harwood.    E.,  98, 890;  01, 1102. 

ESTIMATES. 

(See  Plans  and  Projects.) 
1853.   By  Col.  Benham,  Great  Brewster  Isld. 
sea  wall,  $36,000,  66,  ii,  34. 

1866.  By  Col.  Benham,  Great  Brewster  Isld. 
sea  wall  (repairs),  »38  000,  66,  ii,  32.  Ix)vells  Isld. 
sea  wall  (repairs),  tl2,000,  66, 11,  32.  Lovells  Isld. 
sea  wall,  se.  head  (repairs),  $25,000,  66,  ii,  33. 

1867.  By  Col.  Benham,  Great  Brewster  Isld. 
connecting  wall,  $34,000,  67,  469,  470.  Lovells 
Isld.    wall   (additional),   $12,600,   67,   472.    Deer 


Isld.  wall  (additional),  $23,500,  67,  473.  By  Lt. 
Col.  Poster,  Boston  H.  imp.,  $714,467,>  67,  476;  70, 
468. 

1869.  By  Col.  Benham,  Deer  Isld.  wall  (addi- 
tional), $8,000,  69,  441;  70,  462. 

1870.  By  Col.  Benham,  Lovells  Isld.  wall 
(additional),  $16,000,  70,  461;  71,  829.  Deer  Isld. 
wall  (additional),  $18,000,  70,  462;  71, 829. 

1871.  By  Lt.  Col.  Thom,  Boston  H.  (addi- 
tional), $231,000,  71,  880. 

1873.  By  Lt.  Col.  Thom,  Boston  H.  (future 
work),  73, 1092;  74,  ii,  321;  75,  ii,  410. 

1874.  By  Lt.  Col.  Thom,  Hmgham  H.,  $11,000, 
76,  ii,  418. 

1876.  By  Lt.  Col.  Thom,  completion  of  all 
work,  $76,000,  76, 177. 

1877.  By  Lt.  Col.  Thom,  completion  of  work, 
$56,000,  77,  182.  Man-of-war  Shoal,  $43,000,  77, 
183. 

1878.  By  Lt.  Col.  Thom,  Anchorage  and 
Mystic  R.  shoals,  and  Lower  Middle  Chan. ,  $165,000, 
78, 218. 

1879.  By  Lt.  Col.  Thom,  final  completion, 
$195,000,  79,  270. 

EXPENDITUBES. 

(See  Estimates,  Financial  Statements,  Opera- 
tions, Plans,  and  Projects.) 

1866-67,  at  Deer  Isld.,  $43.68  per  I.  f.  of  waU,  67, 
471;  In  1867-68,  $24  per  1.  f .  of  wall,  67,  471. 

At  Eainsford  Isld.  sea  wall  to  1870,  $22,353,  78, 
207. 

At  Great  Brewster  Isld.  sea  wall  to  1870,  $277,- 
082.56,  76,  i,  168;  $269,000,  78, 207. 

At  Deer  and  Lovells  Islds.,  1866-70,  $133,  420.24, 
76.  i,  168. 

At  Deer  and  Lovells  Islds.,  up  to  1870,  $322,000, 

78,  207. 

Corwin  and  Tower  Rocks,  removal;  cost,  $31,- 
228.61,  69,  425. 
Barrel  Rock,  removal;  cost,  $6,218,  70, 466. 
Hingham  H.  work;  cost,  $9,116.68,  76,  45. 

FINANCIAL  STATEMENTS. 

(See  Expenditures.) 

Deer  Isld.,  66,  ii,  31.  Deer  and  Lovells  Islds., 
67,  47,  473;  69,  61,  442;  70,  76,  462;  71, 829.  Great 
Brewster  Isld.,  66,  ii,  34;  67,  470;  68,  838;  69,  60, 
440;  70,  464.  Boston  H.  imp.,  68,  820;  69,  419; 
70,77,470;  71,94,878;  73,93,942;  73,104;  74,11, 
321;  76,  ii,  411;  76,  46, 177;  77, 40, 182;  78, 44,  218; 

79,  60,  267,  270. 

LEGISLATION. 

By  Mass.,  app.  $176  for  purchase  of  land  for  Pt. 
Allerton  sea  wall,  68,  807;  providing  for  the  sale 
of  land  on  Long  Isld.  Head  to  the  U.  S.,  68,  808; 
69,  418;  asking  app.  from  Congress  (in  1843),  71, 
886;  prohibiting  the  removal  of  St.,  gravel,  and 
sand  from  Islds.  and  headlands  (1856),  71, 886. 

OBSTEUCTIONS. 

E.  and  H.  act  Sept.  19, 1890,  app.  $20,000,  Charles 
R.,  not  to  be  used  until  draws  in  Arsenal  and 
Market  St.  Br.  conformed  to  proj.,  03,  873. 

Plans,  look  and  dam,  of  State  of  Mass.,  across 
Charles  R.,  Boston,  appr.  by  Sec.  of  War,  1904,  05, 
730. 

Mount  Washington  Ave.  Br.,  Fort  Pt.  Chan.,  re- 
moved, 09,  65. 

OPBBATIONS. 

1835-33.    Sea  wall  built  at  Deer  Isld.,  71,  886. 

1836-38.  Sea  wall  built  at  Eainsford  Isld. ,  78. 
207. 

1843.  760  1.  f.  sea  wall  built  at  Lovells  Isld., 
66,  ii,  82;  71, 885. 

1849-50.  720  1.  1.  sea  wall  built  at  Great 
Brewster  Isld.,  66,  ii,  31,  33,  34. 

1851.  Eepairs  to  sea  wall  at  Great  Brewster 
Isld.,  66,  ii,  33. 

1863-54.  640  1.  f.  sea  vmU  buUt  at  Great 
Brewster  Isld.,  66,  ii,  34. 


I  By  Chief  of  Engineers  for  same,  67,  477;  by  H.  commissioners  for  same,  $690,467.60.  76. 1  168-  stated 
In  detaU  as  $725,467.50,  68, 809.    The  est.  was  exceeded  60%,  76, 177.  >      •.   "o,  siawiu 
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1861-65.  150  1.  I.  sea  wall  built  at  Great 
Brewster  Isld.  and  300 1,  i.  at  Deer  Isld.,  66,  U,  31, 
35;  67, 470. 

1866-67.  490  1.  f.  sea  wall  built  at  Great 
Brewster  Isld.  and  340  1.  t.  at  Deer  Isld.,  67,  467- 
469,  471.  Kock  work  at  Tower  Rock,  68, 68, 811; 
69,  421;  71, 886. 

1867-68.  550  1.  f.  sea  wall  built  at  Great 
Brewster  Isld.  and  826  1.  f.  at  Deer  Isld.  92,899 
0.  y.  dr.  ftom  Lovells  Isld.,  sw.jpt.;  rockwork  at 
Tower  Eock  (excavated  to  23'),  68, 68, 811;  69, 421; 
71  886. 

1868-69.  Paving  sea  wall  at  Great  Brewster 
Isld.;  980  1.  f.  sea  waU  built  at  Deer  Isld.,  800 1.  f. 
at  Lovells  Isld.,  and  456  1.  f.  at  Gallops  Isld. 
66,909i  c.  y.  dr.  ftom  Lovells  Isld.,  sw.  pt.,  and 
460  c.  y.  from  Upper  Middle  Bar;  rockwork  at  Cor- 
win  Eock  (excavated  to  23'),  69, 69,  417,  440,  441. 

1869-70.  2S0  1.  f.  sea  wall  built  at  Great 
Brewster  Isld.,  filling  sea  wall  at  Deer  Isld.,  repairs 
to  sea  wall  at  Lovelb  Isld.,  wharl  at  Pt.  Allerton, 
867 1.  f.  sea  wall  built  at  Gallops  Isld.  47,294}  c.  y. 
dr.  from  Lovells  Isld.,  sw.pt.;  rockwork  at  Barrel 
Eock  (excavated  to  23'),  70,  460-470. 

1870-71.  440 1.  f.  sea  wall  built  at  Pt.  Allerton, 
422  1.  f.  at  Gallops  Isld.,  and  670  1.  i.  at  Lone  Isld. 
26,120  c.  y.  dr.  from  Upper  Uiddle  Bar;  rockwork 
at  Kclleys  Ledge  (excavated  to  23'),  71, 87,  93, 828, 
878. 

1871-78.  219 1.  f.  sea  waU  built  at  Pt.  AUerton; 
paving  sea  wail  at  Gallops  Isld.  and  522.7  1.  1.  sea 
wall  built  at  Long  Isld.  20,355  o.  y .  dr.  from  Upper 
Middle  Bar;  rockwork  at  Kelleys  Ledge  (excavated 
to  23'),  73, 92. 

1878-73.  Jetty  and  apron  at  Lovells  Isld.; 
382.1 1. 1.  sea  wall  built  at  Pt.  Allerton  and  490 1.  f. 
at  Long  Isld.  Rockwork  at  Kelleys  Ledge,  wreck 
Ol  Delos,  73, 102,  1085-1093. 

1873-74.  Repairs  to  sea  wail  at  Deer  Isld.; 
132.2  1.  t.  (1,005'  apron,  8  jetties)  sea  wall  built  at 
Pt.  Allerton;  1,655'  apron  and  8  jetties  at  Gallops 
Isld.,  and  380J 1. 1.  sea  wall  at  Long  Isld.,  8,476  c.  y. 
dr.  from  Upper  Middle  Bar;  rockwork  at  ledge  in 
Narrows  (excavated  to  23'),  74,  111,  ii,  313. 

1874-75.  975'  apron  and  10  jetties  built  at 
Long  Isld.  21,295  c.  y.  dr.  from  Lovells  Isld.,  sw. 
pt.;  52,755  c.  y.  from  Upper  Middle  Bar,  and  19,820 
c.  y.  from  Great  Brewster  Spit;  sur.  at  Hingham 
H.;  rockwork  at  Kelleys  Ledge  and  State  and 
Palmyra  Eocks  (excavated  to  23'),  75, 117,  ii,  403-10, 
417. 

1875-76.  9,763  c.  y.  dr.  from  Lovells  Isld.,  sw. 
pt.;  95,002  e.  y.  from  Upper  Middle  Bar,  9,406  c.  y. 
from  Great  Brewster  Spit,  and  25,160  c.  y.  from 
Hingham  H.:  rockwork  at  Kelleys  Ledge,  ledge  in 
Narrows,  and  Hingham  H.,  76, 168,  et  seq. 

1876-77.  Repafrs  to  sea  wall  at  Deer  Isld. 
64,136  c.  y.  dr.  from  Upper  Middle  Bar;  rociiwork 
at  Great  Brewster  Spit,  Nashs  Eock  (excavated  to 
21'),  and  KellOTS  Ledge,  77, 173,  et  sea. 

1877-78.  Rebuilt  sea  waU  at  Lovells  Isld. 
29,133}  c.  y.  dr.  from  Lovells  Isld.,  sw.  pt.,  and 
1,484J  c.  y.  from  Upper  Middle  Bar;  rockwork  at 
ledge  Middle  Bar,  Nashs  Rock,  and  Kelleys  Ledge, 
78, 207,  et  seq. 

1878-79.  Tlepafrs  to  sea  walls  at  Eainsford 
Isld.,  Deer  Isld.,  Gallops  Isld.,  and  Long  Isld., 
and  rebuilt  sea  wall  at  Lovells  Isld.  46,000  c.  y. 
dr.  from  Man-of-war  Shoal;  rockwork  at  Upper 
Middle  Bar,  Nashs  Eock  (excavated  to  20i'),  and 
Kelleys  Ledge,  79, 268,  et  seq. 

1879-80.  146  c.  y.  removed  from  Kelleys 
Ledge;  39,917  c.  y.  dr.  from  Man-of-war  Shoal; 
21,054  c.  y.  dr.  from  Anchorage;  47,953  c.  y.  dr. 
from  Mystic  R.  near  mouth  of  Boston  H.;  sea  wall 
repafred,  80, 347. 

1880-81.  30,409  c.  y.  dr.  from  Anchorage 
Shoal;  5,007  c.  y.  dr.  from  Lower  Middle  Shoals; 
33,114  c.  y.  dr.  from  Charles  R.;  48,343  o.  y.  dr. 
from  Mystic  R.  near  mouth  of  Boston,  H.;  21,924 
c.  y.  dr.  from  Nantasket  Beach  Caian.;  sea  walls  re- 
pafred, 81, 516. 

1881-83.  63,453  c.  y.  dr.  from  Anchorage 
Shoal;  48,530  c.  y.  dr.  from  Mystic  E.  near  mouth 
of  Boston  H.;  29,885  o.  v.  dr.  from  Charles  R.; 
19,998  c.  y.  dr.  from  Nanfesket  Beach  Chan.;  sea 
walls  repafred,  83, 513, 519. 


1883-83.  40,327  o.  y.  dr.  from  Anchorage 
Shoal;  33,490  c.  y.  dr.  from  Mystic  B.  near  mouth 
of  Boston  H.;  12,500  o.  y.  dr.  from  Charles  E.;  50 
c.  y.  r.  removed  from  Nantasket  Beach  Chan.;  sea 
wmls  repafred,  83, 447. 

1883-84.  19,990  c.  y .  dr.  from  Nixs  Mate  Chan. ; 
31,950  c.  y.  dr.  from  Castle  Isld.  Shoal;  57,631  c.  y. 
dr.  from  Charles  B.;  sea  walls  repaired,  84, 504. 

1884-86.    Repairs  to  sea  walls.  85, 63.  86, 63. 

1886-87.  94,211  c.  y.  dr.  from  Fort  Pt.  Chan.: 
repair  to  e.  sea  wall  at  Lovells  Isld.  and  s.  and 
middle  walls  at  Deer  Isld.,  87, 612,  516. 

1887-88.  69,000  c.  y.  dr.  from  main  ship  chan., 
88, 450. 

1888-89.  Repairs  made  to  granite  sea  wall  at 
Georges  Isld.,  by  hfred  labor.  1,500  running  f.  of 
CTanite  ashlar  and  300  s.  y.  of  shell-st.  paving  de- 
Uvered  on  Gallops  Isld.  sea  wall;  work  begun  by 
hired  labor  on  extension  of  sea  wall;  146,556  c.y. 
dr.  in  "  Upper  and  Lower  Middles,"  89, 573, 574, 675. 

1889-90.  Extension  of  granite  wall  at  Gallops 
Isld.  completed  by  hfred  &bor;  repafrs  made  to 
middle  and  north  head  walls  at  Deer  Isld.  by  hfred 
labor;  5,942  o.  y.  dr.  and  111  c.  y.  ledge  removed 
from  "Upper  and  Lower  Middles";  9,025  c.  y.  dr. 
from  Nantasket  Beach  Chan.,  90,  499-504. 

1890-91.  Constr.  of  Gallops  Isld.  sea  wall  ui 
progress;  repafrs  to  n.  and  middle  head  walls  at 
Deer  Isld.,  91,  647.  19,724  c.  y.  dr.  from  Nan- 
tasket Beach  Chan.,  91,  651.  16,440  c.  y.  dr.  from 
the  w.  end  of  Brewster  Spit,  91, 652. 

1891-92.  Repafrs  to  sea  wall  at  Great  Brewster 
Isld.;  extension  of  sea  wall  at  Gallops  Isld.  com- 
pleted; 1,100  t.  of  rubblest.  used  as  riprap  protec- 
tion for  the  beach  w.  of  sea  wall  at  Long  Isld.; 
12,070  0.  y.  dr.  from  w.  end  of  Brewster  Spit;  130,962 
c.  y.  dr.  in  extension  of  main  ship  Chan. ;  74,779  c.  y. 
dr.  from  main  ship  chan.  at  upper  middle  bar: 
70,674  c.  y.  dr.  from  dmn.  between  Nixs  Mate  and 
Long  Isld.,  93,  576-581. 

1893-93.  Sea  wall  at  Great  Brewster  Isld. 
repafred,  and  riprap  at  w.  end  of  the  Long  Isld. 
sea  wall  extended,  93,  764.  137,213  c.  y.  dr.  from 
Middle  Shoal,  93,  767.  21,594  c.  y.  dr.  from  Nan- 
tasket Beach  Chan.,  93,  769.  20,697  o.  y.  dr.  from 
Jeffries  Pt.  Chan.,  93,  770. 

1893-94.  Proj.  for  Jeffries  Pt.  and  Nantasket 
Beach  Chans,  completed;  302,231  c.  y.  dr.  from 
main  ship  chan.  (maps),  94, 552-554. 

1894-95.  Ledge  in  Nantasket  Beach  Chan. 
removed;  dr.  in  main  ship  chan.  in  progress; 
80,048  c.  y.  dr.  from  the  Narrows,  95, 624-627. 

1895-96.  Ledge  removal  in  process;  sea  walls 
in  course  of  repafr,  96, 604-605. 

1896-97.  Repairs  made  to  about  150'  of  sea 
wall  and  about  400'  of  dike;  in  connection  with 
preoedmg  years,  6,421  c.  y.  ledge  removed,  97, 843- 
845.  About  21,00ac.  y.  dr.  from  Chelsea  Creek,  97, 
845. 

1897-98.  228 1.  f.  sea  wall  repafred;  2,301  c.  y. 
ledge  removed  from  main  ship  chan.;  479,308  c.  y. 
dr.  from  Narrows,  98, 865-867. 

1898-99.  Sea  walls  under  repafr;  671,394  o.  y. 
dr.  from  main  ship  chan.,  99, 1075-1076. 

1899-00.  Sea  wall  repafrs  in  progress;  875,505 
0.  y.  dr.,  00, 1195-1197. 

1900-01.  554,503.5  c.  y.  dr.  and  3,200  c.  y.  ledge 
removed  from  main  chaa.;  206,072  c.  y.  dr.  and  18 
c.  y.  bowlders  removed  from  Broad  Sound;  sea 
walls  at  Eainsford  and  Castle  Islds.  repafred; 
repauB  in  progress  to  sea  wall  at  Middle  Head,  Deer 
Isld.,  01, 1079. 

1901-03.  388,384.5  0.  y.  dr.  and  246  o.  y.  r. 
removed  from  main  ship  chan.;  380,844  c.  y.  dr. 
and  about  15  c.  y.  bowlders  removed  from  Broad 
Sound  Chan.;  sea  walls  repafred  at  Pt.  Allerton, 
Great  Brewster  and  Deer  Islds., 03, 871, 873, 13,255 
e.  y.  dr.  from  Chelsea  Creek,  03, 874. 

1902-03.  12,260  c.  y.  dr.  and  1,651  holes  drilled 
and  blasted  in  main  ship  chan.;  240,681.5  c.  y.  and 
about  85  c.  y.  bowlders  dr.  and  about  21  c.  y.  ledge 
removed  from  Broad  Sound  Chan.;  60,881  c.  y.  clay 
and  4.2  c.  y.  bowlders  removed  from  section  2,  35' 
chan.;  seawall  on  Deer  Isld. completed,  and  sea 
walls  repafred  on  Castle,  Georges,  Gallops,  Great 
Brewster,  and  Long  Islds. ,  03, 764, 765.  4,732  c.  y. 
dr.  from  Chelsea  Creek,  03, 767. 
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1903-04.  11,993  c.  y.,  s.  m.,  r.  and  23,147  o.  y. 
other  material  removed  from  mam  ship  chan. 
imder  27'  proj.;  61,359.4  c.  y.  dr.  and  about  66  c.  y. 
bowlders  removed  under  30'  proj.;  1,203,349  o.  y. 
dr.  imder  35' proj.;  repairs  n^e  to  sea  walls  on 
Deer,  Long,  Eovells,  and  Great  Brewster  Islds., 
04, 850-62. 

1904-05.  Rock  removal  continued;  and  26,600 
c.  y.dr.  (In  mainten)  under  27' proj. by  hired  plant, 
at  cost  of  .759*  c.  y.,  and  46, 841  c.  y.  by  U.  6.  hy- 
draulic dredge  "General  Gillespie"  at  cost  of  44* 
c.  y.;  39,568  c.  y.  dr.  and  166  c.  y.,  p.  m.,rock  re- 
moved under  30' proj.;  2,242,502.50. y.dr. and  4.2c. 
y.  bowlders  removed  under  35'  proj.,  OS,  816-17. 
Repairs  made  to  sea  walls  on  JOeer,  Bainsford, 
Great  Brewster,  and  Georges  Islds.,  OS,  818. 

1905-06.  11,983.5  c.  y.,  s.  m.,  rock  removed 
from  main  ship  chan.  under  27'  proj.;  36,859  c.  y. 
dr.  and  about  14  c.  y.  bowlders  removed  in  com- 

Sleting  30'  proj.;  3,039,763  c.  y.  dr.  6.221  c.  y.  bowl- 
ers and  10,986  0.  y.  rock  removed  under  36'  proj., 
06, 879.  Sea  walls  repaired  on  Deer,  Gallops,  and 
Lovells  Islds.,  06, 880.  125,261  c.  y.  dr.  from  Chel- 
sea Creek,  06,  881. 

1906-07.  1,363  c.  y.  rock  removed  under  27' 
prqi".;  1,670,394  c.  y.  dr.  and  about  20  c.  y.  bowlders 
ana  33,091  c.  y.,  s.  m.,  rock  removed  under  35' 
proj.,  07, 910, 911.  Sea  walls  on  Deer  Isld.  repaired; 
152,063  e.  y.  dr.  from  Fort  Ft.  Chan.,  07,  911. 
69,830  c.  y.  dr.  and  3.66  e.  y.  bowlders  removed 
from  Chelsea  Creek  completing  the  au.  chan.,  07, 

1907-08.  1,846,721  c.  y.  dr.,  67  c.  y.  bowlders, 
and  36,463  c.  y.  ledge  rock  removed  under  36'  proj.; 
6,887  c.  y.  dr.  from  Fort  Ft.  Chan.,  completing  the 
proj.,  08,  953.  Table  showing  progress  of  work  on 
36' chan.,  08, 963. 

1908-09.  3,408,450  c.  y.  dr.,  6.43  c.  y.  bowlders 
removed,  and  rock  removal  continued  (contract  of 
Apr.  26,  1906,  completed,  and  contract  of  July  11, 
1907, 98%  completed),  09, 990.  17,262  c.  y.  dr.  from 
Fort  Ft.  Chan.,  at  site  of  removed  Mt.  Washington  . 
Ave.  br.  09  991. 

1909-io.'  4,168,039  c.  y.  dr.,  42  c.  y.  bowlders 
removed,  3,010  c.  y.  rock  removed,  completing  con- 
tract of  July  11,  1907,  and  ledge  points  containing 
5.26  c.  y.  removed  under  emergency  contract;  196 
c.  y.  dr.  from  Fort  Ft.  Chan,  at  site  of  removed 
Mt.  Washington  Ave.  br.,  10, 1108. 

1910-11.  Sea  walls  on  Lovells,  Great  Brewster, 
and  Georges  Islds.,  and  riprap  beach  protection  at 
Lovells  Isld.  repaired;  riprap  protection  extended 
around  Lovells  Isld.  and  placed  in  front  of  sea  wall 
around  Long  Isld.  Head;  20  points  of  loose  broken 
r.  removed  from  imp.  (27')  cnan.,  11, 1178.  Frog- 
ress  of  work  on  35'  chan.,  11, 1179. 

1911-13.  Repairs  made  to  sea  walls  at  Rains- 
ford,  Deer,  Gallops,  and  Castle  Islds.  and  Ft.  Aller- 
ton;  riprap  beach  protection  at  Lovells  Isld.  com- 
pleted; riprap  beach  protection  placed  in  front  of 
sea  wall  around  Long  Isld.  Head;  tide  gauge  placed 
off  Spectacle  Isld.,  13,  1388.  Frogress  of  work  on 
35'  Chan.,  13,  88, 1389. 


PHTSICAL  CHARACTERISTICS. 

Of  Deer  Isld.,  66,  ii,  30;  67,  472;  of  Lovells  Isld., 
66,  u,  32;  67,  472;  of  Great  Brewster  Isld.,  66,  ii, 
33;  of  Tower  Bock,  68,  811;  of  Tower  and  Corwin 
Rocks,  69,  422;  of  Barrel  Bock,  70,  466;  of  Pt. 
AUerton,  71, 889;  of  Boston  H.,  71, 882;  islds.  and 
anchorages,  71,  882;  destruction  of  islds.,  71,  884; 
extent  of  same,  71,  886,  889;  74,  ii,  320;  of  Lovells 
Isld.  Shoals,  73,  1089;  of  "Narrows,"  73,  1096;  of 
Hingham  H.,  75,  ii,  ^17,  et  seq.;  of  Man-of-war 
Shoal,  77, 183;  of  Chelsea  Cr.,i  93, 791. 

Details  of,  91, 646. 

Description  of,  siu".  of  1897,  for  30*  chan^  98,  887. 

Storms  damaging  seawalls,  00, 1195;  01, 1079. 

Details  sur.  of  1900,  Boston  H.,  borings,  ledges, 
etc.,  for  35'  chan.,  01, 1096. 

Charles  R.,  09, 63;  Tort  Pt.  Chan.,  09, 65;  13,89. 

FLANS. 

(See  also  Projects.) 

For  Hingham  H.  imp.,  75,  ii,  417,  419. 


PRIVATE  (CITY  AND  STATE)  WORK. 
Sur.  by  city  of  Boston.    (See  Surveys. ) 
Est.  by  H.  commissioners.    (See  Estimates.) 
Details  of  imp.  made  by  Charles  E.  Basin  Com- 
mission (see  Obstructions),  08, 61;  09, 63. 

PROJECTS. 

(See  Estimates  and  Plans.) 

By  Lt.  Col.  Thayer,  1849,  for  Great  Brewster 
Isld.  sea  waU,  66,  il,  33.  ,  „       ,  ,  ^ 

By  Col.  Graham,  1865,  for  repairs  of  Deer  Isld. 
sea  walls,  66,  ii,  31. 

By  Lt.  Col.  Benham,  1866,  for  repairs,  66,  ii,  31. 

By  Lt.  Col.  Foster,  for  imp.  of  Boston  H.  by  dr., 
sea  walls,  and  removal  of  rocks,  67,  474;  70,  468. 

By  Lt.  Col.  Thorn,  1873,  for  new  work,  removing 
Nashs  Rock,  Narrows  Rock,  State  Rook,  and 
wreck  of  Delos,  73, 1091. 

By  Lt.  Col.  Thom,  1874,  for  sundry  rockwork, 
74,  ii,  318. 

By  Lt.  Col.  Thom,  1874,  for  imp.  Hingham  H., 
76,  ii,  410,  418. 

By  Lt.  Col.  Thom,  1878,  for  Anchorage  Shoal, 
Lower  Middle  Bar,  and  Mystic  R.,  785217. 

The  projects  for  the  imp.  of  Boston  H.  have  had 
for  their  object,  first,  its  preservation  by  protecting 
the  shores  of  the  islds.  and  headlands  by  sea  walls, 
aprons,  and  jetties,  thus  preventing  additional 
wash  into  the  chans.,  controlling  the  tidal  scour, 
and  preserving  Uie  full  height  of  anchorage  shelter 
for  vessels  in  flie  roadsteads;  secondly,  the  imp.  of 
the  H.  by  w.,  d.,  and  straightening  the  chans. 
throu^  dr.  and  r.  removal,  90,  498. 

The  imp.  undertaken  since  1866  have  been  proj. 
as  the  necessities  of  the  H.  required,  being  in  general 
conformity  with  the  recoms.  of  the  U.  S.  commis- 
sioners, whose  labors  terminated  in  1866. 

The  projects  in  detail  have  been  as  follows:  Pro- 
tection of  w.  shore  line  of  Georges  Isld.  by  st.  apron, 
to  cost  110,000, 88, 449.  Increased  in  1889  to  S3S,000, 
89,  679.  Extension  of  sea  wall  at  Gallops  Isld.,  to 
cost  S15,000,  88,  449.  Repair  and  extension  of 
rubblest.  apron  protection  to  Long  Isld.,  to  cost 
$3,000,  88,  449.  Constr.  of  sea  walls  at  s.  and  e. 
bluffs  of  Governors  Isld.,  to  cost  180,000,  88, 450. 

TBffiUTAET  CHAKNELS. — Charlcs  E.— Existing 
proj.,  that  of  1880;  i.  c,  to  w.  and  d.  from  mouth  to 
Western  Ave.  Br.,  7'  x  200';  thence  to  Market  St. 
Br.,  6'  X  80';  thence  to  dam  at  tide  water  head, 
ec  X  2';  est.,  $125,000,  98,  868;  01,  163.  Fort  Pt. 
Channel — Existing  proj.,  that  of  1886,  chan.,  175'  x 
23',  from  entrance  to  near  Federal  St.  Br.;  est., 
$78,750,  08,  868;  01, 163.  Chelsea  Creek— Existing 
proj.,  those  of  1896,  dr.  chan.,  18'  x  150',  m.  h.  w. 
from  head  of  navigation,  5,600';  est.,  $65,000,  95, 
649;  98,  869;  00,  1199;  01,  153;  that  of  1912,  dr. 
Chan.  25'  x  150'  from  25*  chan.,  Boston  H.,  for 
about  J  m.;  est.,  $85,000, 13,  86. 

In  1867  it  was  proposed  to  dr.  the  main  ship  chan. 
to  a  d.  of  23'  at  m.  1.  w.,  1,000'  w.  at  the  "Upper" 
and  "Lower  Middles,"  and  685'  w.  at  the  "Nar- 
rows." In  1870  the  proposed  w.  at  the  Narrows 
was  reduced  to  625',  and  increased  to  1,100'  at 
Anchorage  Shoal  in  the  inner  H.  In  1887  it  was 
proposed  to  straighten  the  passage  through  the 
"Narrows"  by  cutting  off  a  spur  projecting  from 
Lovells  Isld.  In  1888  it  was  est.  that  to  complete 
the  imp.  the  main  ship  chan.  would  require  687,600 
c.  y.  to  be  dr.  from  the  "Upper  Middle"  in  the 
inner  H.;  est.  cost,  $260,000,  885  450, 451. 

The  proj.  proposed  by  Maj.  Raymond  in  1885  for 
the  imp.  of  the  Fort  Ft.  Chan,  was  tor  the  excava- 
tion of  a  chan.,  175'  w.  and  23'  d.  m.  1.  w.,  from  the 
entrance  to  near  Federal  St.  Br.,  4,100';  est., 
$100,000.  $60,000  stUl  required  for  completion  in 
1888.    88,452,453. 

The  proj.  for  imp.  of  the  chan.  between  Nixs 
Mate  and  Long  Isld.,  au.  1883,  was  to  dr.  a  chan. 
200'  w.,  12'  d.,  m.  1.  w.,  and  about  650'  1.  In  1887 
it  was  recom.  that  the  axis  of  the  cut  be  shifted  30° 
to  the  westward,  and  that  it  be  w.  to  300',  16'  d. 
at  m.  I.  w.  Orig.  proj.  est.  to  cost  $9,000.  Proj. 
as  revised  in  1887  was  est.  at  $26,000,  88,  453,  454. 
Sur.  of  the  main  ship  chan.  e.  of  Long  Isld.  Head 
was  provided  for  in  1888,  at  a  cost  of  $6,000,  88, 464. 

The  general  proj.  in  1889  included,  in  addition  to 
the  above,  a  proj.  tor  the  extension  of  Pt.  AUerton 
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sea  wall,  to  cost  JIS.OOO,  and  for  the  repair  of  Great 
Brewster  Isld.  sea  wall,  to  cost  $10,000,  89,  579. 
Also,  In  1890,  a  proj .  tor  dr.  at  the  w.  end  of  Brewster 
Spit,  to  cost  $15,000,  90, 505. 

The  aggregate  cost  of  the  foregoing  proj.  is  $455,- 
000,  and  the  aggregate  est.  for  completion  in  18!)0 
was  $395,000,  90,  505. 

The  proj.  for  imp.  Boston  H.  by  the  excavation 
of  a  Chan,  of  23'  d.,  m.  1.  w.,  having  been  essentially 
completed  in  1891,  Lt.  Col.  Mansfield  proposed  d. 
the  main  ship  chan.  in  Boston  H.  to  30'  m.  1.  w.; 
est.,  $1,500,000,  98, 584. 

By  Lt.  Col.  Mansfield,  1892,  for  revising  proj.  to 
provide  for  a  27'  chan.  1,000'  w.  in  main  ship  Chan., 
m.  1.  w.;  est.,  $1,250,000,  93, 766. 

By  Lt.  Col.  Mansfield,  1893,  for  expend,  of  avail- 
able ftmds  in  imp.  of  main  ship  chan.,  93,  767;  for 
use  of  available  funds  for  Nantasket  Beach  Chan, 
in  obtaining  a  d.  of  12'  m.  1.  w.,  93,  769;  and  for 
completion  of  proj.  for  Jefiries  Pt.  Chan,  with 
available  funds,  93, 770. 

By  Lt.  Col.  Mansfield,  1894,  for  an  18'  chan., 
ISC  w.,  in  Chelsea  Creek,  m.  h.  w.  from  B .  &  M. 
E.  E.  Br.  to  head  of  navigation;  est,  $65,000,  96, 
649. 

In  1898  Col.  Mansfield  est.  $358,750.78  to  complete 
the  proj.  of  1892,  98, 867. 

By  Col.  Mansfield,  1898,  for  dr.  a  30'  x  1,200'  chan. 
In  main  ship  chan.,  m.  1.  w.,  from  President  Eoads 
through  Broad  Sound  Chan.;  est.,  $481,941.57,  98, 
867,  889. 

By  Col.  Suter,  1900,  for  removal  of  some  ledges 
uncovered  in  mam  ship  chan.;  est.,  $75,900,  1900, 
1197. 

In  1901,  max.  dr.  over  shoalest  part  of  main  ship 
Chan,  was  26'  m.  1.  w.,  01, 152;  Broad  Sound  Chan., 
30'  01, 153. 

Lt.  Col.  Stanton  est.,  1901,  $79,428.60  to  repair  sea 
walls  on  Deer,  Great  Brewster,  and  Gallops  Islds., 
and  Pt.  Allerton,  01, 1080. 

To  1890,  $77,500  had  been  appr.  for  Charles  E.; 
1904,  that  proj.  40%  done,  04, 853. 

By  Col.  Suter,  for  a  chan.  35'  d.  and  2,000'  w., 
to  Broad  Sound,  and  35'  d.  and  1,600'  w.  through 
the  upper  H.;  est.,  $10,612,710.46,1  01,  1096,  1101; 
modified  by  act  of  1902  for  w.  of  1,500'  and  1,200'; 
est.,  $7,994,248.68,103,  98;  act  of  1907  an.  the  com- 
pletion of  the  35'  chan.  to  the  full  proj.  w.,  07,  58. 

Lt.  Col.  Stanton  recom.  that  $20,000  appr.  1890 
for  Charles  E.  be  expended  on  chan.  only  up  to 
Bracketts  Wharf;  chan.  above  considered  un- 
worthy, 03,  79;  04,  56;  appr.  carried  to  surplus 
fund  by  act  Mar.  4, 1909,  09, 64. 

Act  July  25,  1912,  provides  for  imp.  of  Chelsea 
Creek  from  35'  chan.,  Boston  H.,  for  about  J  m;, 
Chan,  to  be  ISO'  x  25'  m.  L  w.;  est.,  $85,000;  pro- 
vided 24-in.  water  main  is  lowered  without  ex- 
pense to  U.  S.,2 13,  86. 

SURVEYS. 

Made  by  the  H.  commissioners  of  Boston  during 
several  years,  67,  477. 

Extensive  sur.  made,  1860,  by  U.  S.  Coast  Sur. 
at  cost  of  city  of  Boston  for  the  U.  S.  commission, 
71  885 

Of  Narrows,  by  H.  F.  Bothfeld,  1872,  73,  1089. 
B.,  73, 1095. 

Tor  sunken  rs.,  1873,  74, 114,  ii,  316,  317,  319. 

Of  Hmgham  H.,  1874,  76,  ii,  410.    B.,  76,  ii,  417. 


OfMan-of-war  Shoal,  1877.    B.,  77, 183. 

Of  Anchorage  Shoal  and  mouth  of  Mystic  E., 
1878,  78,  216. 

Of  lower  part  of  H.,  1884,  85,604. 

Sur.  of  Fort  Pt.  Chan.  au.  act  Aug.  2, 1882,  made 
by  Maj.  Eaymond,  who  reported  that  a  sur.  had 
just  been  made  by  Mass.,  84,  588. 

Ex.  of  Fort  Pt.  Chan.  au.  act  July  5,  1884,  made 
by  Maj.  Eaymond,  85,  545. 

Detailed  sur.  of  lower  H.  from  Long  Isld.  to  the 
sea,  with  bottom  ex.  and  current  observations, 
made,  1888,  by  Lt.  Col.  Gillespie,  88,  451. 

Detailed  sur.  of  chan.  between  Brewster  Spit 
and  Georges  Isld.  Shoal,  made,  1890,  by  Lt.  Col. 
Mansfield,  90, 501. 

Pre.  ox.  Chelsea  Cr.,  Grand  Jot.  E.  E.  Br.  to 
B.  &  M.  E.  B.  Br.,  au.  a«t  July  13,  1892;  made 
1892  by  Lt.  Col.  Mansfield  (B.  fav.)s ,  93,  790. 

Sur.  Chelsea  Cr.,  au.  act  Aug.  17, 1894,  made  1894, 
by  Lt.  Col.  Mansfield  (see  Projects) ',  95,  648. 

Sur.  with  a  view  to  securing  a  30'  chan.,  1,200' 
w.,  from  the  navy  yard  to  the  entrance  to  the 
existing^  ship  chan.,  and  from  the  main  ship  chan. 
in  President  Eoads  through  Broad  Sound  Chan., 
au.  act  Jime  3, 1896;  made,  1897,  by  Col.  Mansfield 
(E.  partly  fav.)  (see  Projects),  98, 886. 

Pre.  ex.  and  sur.  au.  by  E.  E.  and  H.  A.,  June  6, 
1900,  for  chan.  2,000'  w.  or  necessary  w.,  and  35'  d., 
from  navy  yard  at  Charlestown,  and  Chelsea  Br. 
and  Charles  E.  Br.  to  President  Eoads,  and  from 
President  Eoads  through  Broad  Sound  Chan,  to 
ocean,  made  by  Col.  Suter  (see  Projects),  00, 1199; 
01, 1096.1 

Of  Allerton  Pt.,  au.  act  of  1905,  to  determine  need 
of  making  sea  wall  to  protect  navigation;  made, 
1905,  by  Col.  Stanton  (B.  unfav.),i  06,  72. 

Ex.  of  Winthrop  Head,  au.  act  Mar.  3,  1905,  to 
determine  need  of  making  sea  wall  to  protect 
navigation;  made,  1905,  under  direction  of  Col. 
Stanton  (B.  unfav.  as  proposed),^  06, 73. 

E.  and  H.  A.,  July  25,  1912,  au.  ex.  and  sur.  for 
dewer  chan..  President  Eoads  to  ocean,  13, 88. 

Pre.  ex.,  au.  by  act  Feb.  27, 1911,  view  to  constr. 
of  sea  wall  along  Winthrop  Beach,  made  by  Col. 
Abbot;  R.  dated  July  31,  1911  (uni^v.  to  planpre- 
sented),13,'  102, 103. 

Ex.  and  sur.,  au.  act  June  25,  1910,  of  Chelsea 
Creek,  Meridian  St.  Br.  to  old  E.  Boston  Br.,  made 
by  Col.  Abbot;  B.,  1910  and  1911;  est.,  $85,000, 
first  constr.,2 13, 102. 

Pre.  ex.  of  s.  chan..  Mystic  IT.  and  South  Bay, 
au.  act  June  25,  1910,  made  by  Col.  Abbot,  and 
Es.  dated  Oct.  27  and  Nov.  7,  1910,  submitted 
(unfav.  ),2 13, 102. 

Finns  Ledge,  13, 88. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  01,  154;  01,  1108;  03,  99,  101;  03,  78;  04, 
53-57;  06,  67-^1;  06,  56, 72, 73;  07,  58;  08, 59;  09, 
65:  11,78;  13,87,89,97. 

Maps.  2 

Of  Boston  H.,  80, 348;  83,  454;  87,  517;  94,  554; 
03, 770;  11, 1178. 

Of  Chelsea  Cr.a 

OJ  Charles  R.,  84,612. 

Of  chan.  between  Nixs  Mate  and  Long  Isld.,  87, 
617;  88, 454. 

36' Chan.,  03, 770. 

Sketches. — Location  of  works,  75,  ii,  404;  sea 
walls  at  Pt.  Allerton,  Gallops  Isld.  and  Long  Isld. 
76,11,406. 
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EAST  BOSTON  CHANIVEL,  MASS. 


COMMERCE. 

Large  and  important,  93,  794. 

EXGINEEES. 

Chief  of  Engineers.    E.,  93,  63;  96,  64. 
In  charge.    Lt.  Col.  S.  M.  Mansfield,  1893-. 
R.,  93,  793;  95,  649. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    At  1.  w.,  1899,  the  area  almost 
entirely  bare,  93,  794. 


PROJECTS. 

In  1894  Lt.  Col.  Mansfield  est.  $60,000  to  imp. 
Chan.,  96, 649. 

SURVEYS. 

Ex.sse.Iineot  the  Boston,  Eevere  Beach  &  Lynn 
EE.  to  Chan,  at  Jeffries  Pt.,  au.  act  July  13,  1892; 
made,  1892,  by  Lt.  Col.  Mansfield  (E.  lav.),  93, 793. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Mansfield,  1894  (see  Projects),  95,  649. 


1  H.  D.  119, 56th,  2d. 
'  H.  D.  272, 62d,  2d. 


an.  Ex.  D. 40,  52,  2d. 
*  H.  Ex.  D.  162, 53, 3d. 


|>H.  D.  140,  59th,  1st. 
OH.  D.  144,  59th,  1st. 


'  H.  D.  258,  62d,  2d. 


90       INDEX  TO  KEPOBTS,  CHIEF  OF  ENGINEEES,  V.  S.  ABMY,  1866-1912. 
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CHELSEA  (CREEK)  RIVER,  MASS. 

(See  also  B-113) 


COMMERCE. 

Description  of,  93,  791. 

ENGBVEEBS. 

Chief  ot  Engineers.    B.,  93, 52;  95,  S4. 
In  charge.    Lt.  Col.  S.  M.  Mansfield,  1893-95. 
B.,  93, 790;  95,  648. 

PHYSICAIi  CHARACTERISTICS. 

E.  empties  into  Boston  H.  near  moutli  oJ  Mystic 
E.  Distance  between  brs.  (see  Surveys)  7,500',  its 
w.  for  about  i  of  tbis  1. 300',  wben  it  narrows  to  100', 
93,  791. 


PROJECTS. 

Lt.  Col.  Mansfield  est.  $65,000  to  imp.  E.,  95, 649. 

SURVEYS. 

Ex.,  Grand  Junction  EE.  br.  to  Boston  &  Maine 
EE.  br.,  au.  act  July  13, 1892,  by  Lt.  Col.  Mansfield 
(R.  fav.),  93,  790. 

Sur.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Mansfield  (see  Projects),  95, 64 


B-119    MYSTIC  RIVER  (below  mouth  of  Island  End  River), 

MASS. 


APPROPRIATIONS. 

1899,  $50, 000. 00,  99, 1073. 
"   *19,000. 00,  03,  870,871. 

27,005. 12,  06,  814;  07,  909. 
40,000.00,07,908. 
72,000. 00, 10, 1106. 
50,000.00,13,1385. 


1902, 
1905, 
1907, 
1910, 
1912, 


Total,  258,005.12  (inel.  misc.,  $258,005.57,  13, 
1385). 
COmMERCE. 

Water  front  rapidly  increasing  in  importance. 
99  1073'  00  1193. 

In  190i,  1,430,650  t.,  03,  76;  1905,  3,274,812  t.,  06, 
64;  1909,  4,894,088  t.,  10,  72;  1911,  3,562,870 1.,'  I  of 
whicb  was  coal,  13,  84. 

No  material  reduction  in  rates  eflected;  larger 
vessels  permitted,  13,  84. 

CONTRACTS. 

1899.  C.  H.  Souther,  dr.,  22*  o.  y.;  removal  of 
bowlders,  over  3  t.  eaob,  S5  c.  y.  (204,545  c.  y.), 
00, 1194. 

1903.  Bay  State  Dredging  Co.,  dr.  about 
80,000  c.  y.,  23.51}  c.  y.,  03, 763. 

1905.  J.  S.  Packard  Dredging  Co.,  dr.  about 
100,000  c.  y.,  27.9i|:  c.  y.,  06, 878. 

1907.  Bay  State  Dredging  Co.,  dr.  about 
13,000  c.  y.,  between  Chelsea  Br.  and  Island  End 
E.,  49J4!  0.  y.;  G.  H.  Breymann  &  Bros.,  dr.  about 
120,000  o.  y.  below  Chelsea  Br.,  22cf  c.  y.,  08,  961. 

1910.  Daly  &  Hannan  Dredging  Co.,  dr. 
260,000  c.  y.,  25.9$  c.  y.,  11, 1175. 

1913.  Bay  State  Dredging  Co.,  dr.  17,600  c.  y. 
23MC.  y.,  13,1385. 

ENGINEERS. 

Chief  of  Engineers.  B.,  99,  71,  81;  00,  80; 
01, 152;  03,  97;  03,  76;  04,  52;  06,  56;  06,  54,  73; 
07,  55;  08,  67;  09,  59,  78;  10,  71;  11,  75;  13,  83. 

In  charge: 

Col.  C.  E.  Suter,  1899-1900.  B.,  99,  1073,  1096; 
00, 1193. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  B.,  01,  1078; 
03,  870;  03,  763;  04, 860;  (Col.)  06, 814. 

Maj.  Edw.  Burr,  1906-09.  B.,  06,  877;  07,  908; 
(Lt.  Col.)  08,  960;  09,  988. 

Col.  F.V.  Abbot,  1910-.  B.,  10,  1106;  11, 1174; 
13, 1384. 

Assistant.    T.  T.  H.  Harwood.    E.,  99, 1097. 

OPERATIONS. 

1899-00.  97,763  c.  y.  dr.,  00, 1193. 

1900-01.  86,511  c.  y.  dr.,  completing  contract 
Dec.  19, 1900,  increasing  chan.  to  25',  m.  1.  w.,  and 
w.  of  100'  to  125',  01, 1078. 


1903-03.  81,241.60.  y.  dr.;  water-logged  timber 
removed  from  draw  of  Chelsea  Br.,  03,  763. 

1904-05.  Proposals  opened  June  26,  1905,  for 
dr.  Chan.  25'  d.,  m.  1.  w.,  making  w.  of  200'  below 
Chelsea  Br.  and  300'  above;  43%  of  proj .  completed, 
05,  814. 

1905-06.    88,641  c.  y.  dr.,  06,  877. 

1906-07.  Proposals  for  dr.  to  complete  chan. 
below  Chelsea  Br.  opened  June  29, 1907,  07,  908. 

1907-08.  18,215  o.  y.  dr.  from  above,  and 
38,732  c.  y.  from  below  Chelsea  Br.,  08, 950. 

1908-09.  Dr.  for  completion  of  26'  chan.  below 
Chelsea  Br.  suspended  during  year,  09, 988. 

1909-10.    24,942  c.  y.  dr.,  10, 1106. 

1910-11.  65,853  c.  y.  dr.,  completing  proj.  lor 
25'  chan.;  226,924  c.  y.  dr.,  completing  chan.  30'  x 
300'  from  Chelsea  Br.  to  above  mouth  of  Island 
End  E.,  except  section  near  Chelsea  Br.  entrance 
to  chan.  leadmg  to  Mystic  E.  enlarged  to  30'  d., 
11, 1174. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  99,  1073:  03,  97, 13,  83,  84. 

Island  End  K.  1.6  m.  above  mouth  of  Mystic  at 
navy  yard,  Charlestx)wn,  and  2,700^  above  Chelsea 
drawbr.  over  Mystic  E.,  13,  83. 

PROJECTS. 

Congress  by  joint  res.,  Jan.  21, 1899,  au.  chan.  25' 
d.  m.  1.  w.,and  300'  w.,  from  mouth  to  point  3,500' 
above  Chelsea  Br.  Col.  Suter  est.  cost  at  $321,446.52. 
99,  1097.2  Eevised  est.,  $267,547.50,  00,  1193. 
Extension  above  mouth  of  Island  End  E.,  aban- 
doned, 11,75. 

By  Col.  Suter,  Aug.,  1809,  for  expend,  available 
funds  dr.  chan.  100'  x  25'  m.  1.  w.  from  the  upper 
end  of  main  ship  cban.  of  Boston  H.  to  moutli  of 
Island  End  E.,  00, 1193 

Act  June  25, 1910,  au.  chan.  30'  d.  from  mouth  of 
Island  End  E.  to  Chelsea  Br.  and  through  draw  to 
35'  chan.,  600'  -W.  at  upstream  end,  narrowing  to 
300',  and  Including  w.  of  chan.  to  Mystic  Wharf, 
abandoning  proposed  extension  of  25'  chan.  above 
mouth  of  Island  End  E.;  est.,  $172,000,'  10,  72, 
11,  75. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  for  chan. 
30'  d.  from  mouth  of  Island  End  R.  to  Chelsea  Br. 
R.,  Lt.  Col.  Burr,  June  19,  1907,  and  May  2,  1908; 
est.,  $172,000"  (see  Project),  09,  78. 

Cong.  Docs.,  etc.  relattog  to  exs.survs.,  etc.,  13, 


♦Allotment. 

'  Omitting  SoutH  Chan., and  Mystic  wharf  below  br. 


2H.D.178,55tb,3d. 
8  H.D.  1086, 60th,  2d. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 


BIVER  AND  HARBOR  WORKS. 


91 


B-119  and  131     MYSTIC  AND  MALDEN  RIVERS,  MASS. 


APPBOPKIATIONS. 

1882,    >$10, 000. 00,  83,  465. 
1892,       10,000.00,93,763. 
1894,       10,000.00,95,620. 
1896,       10,000.00,96,603. 
5,000.00,99,1072. 
6,000.00,01,1077. 
6,000.00,08,870. 
22,994.88,06,814. 
20,000.00,07,907. 
10,000.00,11,1175. 
180,000.00,13,1385. 


1900, 
1902, 
1905, 
1907, 
1911, 
1912, 


Total,  188,994  88,  (133,994.88  lor  Mystic  B. 
(upper),  and  5155,000  tor 
MaHen  E.),  13, 1385. 

COMMERCE. 

Description  of,  03,  96,  97;  04,  SI,  52;  10,  70,  71. 

In  1902,«4,200±  t.,  03,  75,76;  1903, 109,650 1.,  04, 
51,  62;  1909, 144,771 1.,  10,  70,  71. 

Mystic  K.  traffic,  1910,  21,966  t.;  1911,  43,800  t., 
mostly  coal;  and  Maiden  R.,  1910,  88,834  t.;  and 
1911,  80,033  t.,  13,  81,  82. 

Coal  can  be  freighted  to  Medford  and  Maiden,  thus 
saving  the  lighterage  of  50i  per  t.,  13, 81,  82. 

CONTKACTS. 

1883.  K.  Hamilton,  jr.,  dr..  Mystic  E.,  24J<|:  o. 
y.,  83,  465. 

1894.  C.  H.  Souther,  dr.  79,581  c.  y..  Mystic 
and  Maiden  Rs.,  23Ji|!  c.  v.,  95, 620. 

1896.  A.  B.  Martin,  dr.  Mystic  and  Maiden  Es. 
28,985  c.  y.,  34Ji|!  c.  y.;  removal  of  bowlders  over 
3 1.,  16  c.  y.,  97,  842. 

1903.  Bay  State  Dr.  Co.,  dr.  about  6,000  c.  y. 
from  Maiden  E.,  48(|!C.  v.,  03,  762;  04,  848. 

1905.  Eastern  Dredging  Co.,  dr.  about  20,000 
c.  y.  from  Mystic  E.,  44t  c.  y.,  and  28,000  c.  y.  from 
Maiden  E.,  46*  c.  y.,  06, 878. 

1906.  Eastern  Dredging  Co.,  supple.,  dr.  7,000 
c.  y.  from  Mystic  E.,  44(t  c.  y.,  07,  909. 

1908.  Bay  State  Dredging  Co.,  dr.  about  22,000 
c.  y.  from  Maiden  E.,  49J$  c.  y.,  08,  951. 

ENGINEERS. 

Clilel  of  Engineers.  B.,  80,  72;  81,  77;  83, 
72;  84,  78;  85,  66;  86,  66;  87,  28;  88,  29;  89,  43; 
91,  63;  93,  46;  S4,  43;  95,  46;  96,  47;  97,  63;  98, 
60;  99,  70;  00,  79;  01,  161;  03,  96;  03,  76;  04, 
51;  05,  65;  06,  52,  73;  07,  63;  08,  64;  09,  67; 
10,  69,  70;  11,  73,  92;  13,  80,  81,  102. 

In  charge; 

Col.  G.  Thom,  1880-83.    R.,  81,  532. 

Maj.  C.  W.  Eaymond,  1883-86.  B.,  83,  464;  84, 
561;  86,  519. 

Lt.  Col.  G.  L.  Gillespie,  1885-88.  R.,  86, 579;  87, 
520;  88, 466. 

Lt.  Col.  S.  M.  Mansfield,  1888-98.  R.,  89,  694; 
91,  672;  93,  762;  94,  547;  95,  618;  96,  601;  97, 
841'  98  862 

Col.  6.  E.  Suter,  1899-00.  R.,  99,  1071;  00, 
1191. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  B.,  01,  1077; 
03, 869;  03,  761;  04, 848;  (Col.)  05, 816. 

Mai.  Edw.  Burr,  1906-09.  B,  06,  877;  07,  907; 
(Lt.  Col.)  08, 949;  09,  987. 

Col.  V.  F.  Abbot,  1910-.  B.,  10, 1106, 1106;  11, 
1174;  13, 1384. 

Assistants: 

S.  Haagensen.    B.,  81, 533. 

T.  T.  H.  Harwood.    B.,  91,  675. 

OPERATIONS. 

1883-83.  4,420  c.  y.  dr.  from  Chan,  below 
Maiden  E:  drawbr.,  83,  464. 

1883-84.    30,811  c.  y.  dr.,  Maiden  E.,  84,  661. 

1894-96.  6,000  1.  f.  of  E.  dr..  Maiden  E.,  96, 
618;  75,229  o.  y.  dr.,  Mystic  and  Maiden/ 96,  602. 


1896-97.    1,864  c.  y.  dr..  Maiden  E.,  97, 842. 

1897-98.  About  26,000  0.  y.  dr.,  Mystic  and 
Maiden,  98, 863. 

1899-00.  Shoal  in  Maiden  E.  removed,  00, 
1192. 

1900-01.  13,676  0.  y.  dr.  from  Maiden  E.,  01, 
1077. 

1903-04.  6,664  c.  y.  dr.  from  Maiden  E.,  04, 
848. 

1906-06.    9,672  c.  y.  dr.  from  Mystic  and  17,807 

c.  y.  from  Maiden  E.,  06, 877. 

1906-07.    19,093  c.  y.  dr.  from  Mystic  E.,  com- 

ring  proj.,  07,  907;  9,673  c.  y.  dr.  from  Maiden 
,07,908. 

1907-08.  15,494  c.  y.  dr.  from  Maiden  E.,  08, 
960. 

1908-09.  4,857  0.  y.  dr.  from  Maiden  E.,  restor- 
ing Chan,  to  full  pro],  dimensions,  09,  988. 

1909-10.  21,331  c.  y.  dr.  from  Maiden  E.,  10, 
1106. 

PHYSICAL,  CHABACTERISTICS. 

Description  of,  81,  632;  01,  151;  05,  55,  56;  10, 
69,70,71;  13,80-82. 
■  Description  of.  Mystic  E.,  91, 672. 

Mean  range  of  tides,  1903,  9.8',  03,  75,  76. 

Mystic  E.  rises  in  Mystic  Lakes,  Mass.,  flows  for 
7  m.  se.  to  Boston  H.,  near  Charlestown  navy  yard; 
Maiden  R.  rises  In  Melrose,  Mass.,  flows  4^  m.  s., 
and  empties  into  Mystic,  3  m.  above  latter's  mouth; 
proj.  section  on  Maiden,  1.6  m.  above  junct.,  13, 81. 

PLANS.    (See  Projects.) 

In  1888,  after  ex.,  Lt.  Col.  Gillespie  reported  that 
the  cost  of  straightening  and  d.  the  existing  chan. 
in  Maiden  E.  to  admit  of  12'  at  h.-w.  range  of  tides 
(est.,  $37,000)  was  incommensurate  with  the  C. 
interests,  89,  604. 

PROJECTS.    (See  Plans.) 

Proj.  orig.  proposed  by  Col.  Thom,  1880,  was  to 
excavate  a  chan.  100'  x  12'  m.  h.  w.  up  to  the  second 
br.  in  Maiden,  with  2  cut-offs,  one  e.  of  the  isld. 
near  the  mouth  of  E.,  and  one  through  the  marsh 
i  m.  above;  est.,  140,000.  Proj.  modified,  1882, 
when  it  was  proposed  to  make  the  natural  chan. 
of  E.  100'  X  12'  m.  h.  w.,  to  the  first  br.  in  Maiden, 
thence  to  the  second  br.  75'  w.  with  the  same  d.; 
est.,  $47,000,  81, 532,  533;  85,  519;  86,  580. 

Lt.  Col.  Gillespie  stated,  1888,  that  the  imp.  chan. 
met  all  existing  requirements,  and  fmther  app. 
not  recom.,  88,  466. 

By  Lt.  Col.  Mansfield,  1891,  Mystic  E.,  Boston  & 
Maine  EE.  br.  to  the  head  of  navigation,  w.  and 

d.  the  natural  chan.  to  100'  x  6'  m.  1.  w.  to  the  first 
turn  above  Dennings  Wharf,  thence  to  the  head  of 
navigation  4', -with  the  w.  gradually  reduced  to  60' 
at  Cradock  Br.;  est.,  $26,000,  91,  47,  674,  676. 

In  1890,  Mystic  E.  and  Maiden  E.  works  com- 
bined; proj.  being  the  completion  of  the  proj.  of 
1882;  est.,  $37,000,  for  Maiden  R.,  00, 1191. 

By  Lt.  Col.  Mansfield,  1892,  using  $5,000  of  1892 
app.  to  imp.  Maiden  E.  whenever  additional  funds 
would  be  available,  and  for  expend.  $6,000  for 
Mystic  E.  as  proposed,  93,  762. 

In  1894  Lt.  Col.  Mansfield  proposed  to  use  avail- 
able funds  to  complete  the  proj.  for  imp.  of  Mystic 
E.  to  a  point  1,600'  above  Dennings  Wharf,  and  to 
w.  the  imp.  chan.  of  Maiden  R.  to  70'  to  the  first  br., 
96, 619. 

By  Lt.  Col.  Mansfield,  1896,  expend,  of  available 
funds  in  completing  the  imp.  of  Mystic  E.  as  far  as 
funds  would  permit,  in  completuig  the  proj.  for 
the  imp.  of  Maiden  E.  below  the  first  br.,  and  in 
making  a  cut  of  full  d.  and  26'  w.  above  the  br.,  97, 
841. 

Maiden  E.  above  Medford  St.  Br.  unworthy  of 
U.  S.  imp.,  03,  97. 

Act  July  25,  1912,  an.  increasing  d.  Maiden  E. 
to  6'  m.  1.  w.  by  dr.,  material  placed  behind  dikes 
on  shore;  conditional  on  local  and  State  coopera- 
tion; est.,  $80,0002;  13,  82. 


1  Maiden  E.  only. 


a  H.  D.  77, 62d,  1st. 
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SUB  VETS. 

Sot.  Maiden  E.  au.  act  June  14, 1880:  made,  1880, 
by  Col.  Thorn,  81,  532. 

Ex.  Maiden  E.  for  straightening  and  d.  chan.  au. 
act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col.  GUlespie, 
89,594. 

Sur.,  Mystic  E.,  au.  act  Sept.  19,  1890;  made, 
1891,  by  Col.  Mansfield,  91,  674. 

Pre.  ex.  of  Mystic  R.,  to  uppw  limits  of  city  of 
Somerville,  au.  act  Mar.  3, 1905.  B,.by  Col.  Stanton, 
June  24, 19051  (unfav.),  06,  73. 


Pre.  ex.  and  sur.  au.  act  Jmie  25, 1910,  of  Maiden 
E.  R.  by  Col.  Abbot,  Oct.  27,  1910,  and  Mar.  7, 
1911;  est.,  $80,000,2  n,  92. 

Pre.  ex.  au.  act  June  25, 1910,  of  s.  chan.  of  Mystic 
R.,  with  view  to  securing  increased  d.  K.  by  Col. 
Abbot  (unfav.),  Oct.  27, 1910,'  13, 102. 

Cong,  does.,  etc.,  relating  to  exs.,  surs.,  etc.,  13, 
81  82. 

kaps.2   Mystic  R.,  91, 674. 


B-133 


CHARLES  RIVER,  MASS. 

(See  also  B-113) 


ENGINEEKS. 

Chief  of  Engineers.    B.,  78',  46;  79,  52. 
In  charge.    Lt.  Col.  G.  Thom,  78,  46;  79,  52. 
B.,  79,  290. 
Assistant.    E.A.  Shailer.    B.,  79,  292. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  79, 291,  292. 
Rise  and  fall  of  tide,  79,  291,  292. 

PLANS. 

By  E.  A.  Shailer,  1879,  dr.  chan.  100'  x  6'  from 
Western  Ave.  Br.  to  Market  St.  Br.;  also  a  chan. 


75'  X  3'  from  latter  pt.  to  head  of  tide  water;  est., 
t70,000,  79,  292,  293. 

By  Lt.  Col.  Thom,  1879,  dr.,  thei  same  as  above, 
with  addition  of  a  (jian.  from  mouth  to  Western 
Ave.  Br.,  200'  x  7';  est.,  t85,000,  79, 291. 

SUBVETS. 

Ordered  and  in  progress,  78,  46. 
Mouth  to  Western  Ave.  Br.,  1861,  79,  290. 
By  R.  A.  Shailer,  to  head  of  tide  water,  79,  52, 
290. 


B-133  and  134— DORCHESTER  BAY  AND  NEPONSET  RIVER, 

MASS. 


APPBOPBIATIONS. 

1907,  $125,233,  07,  918. 

COMMBECB. 

Principally  coal,  10, 78. 

In  1911,  256,039  t.,  13,  92. 

Decrease  in,  due  to  discontinuance  by  Boston 
Consolidated  Gas  Co.  of  their  gas-maldng  plant  at 
Dorchester  B.,  10, 1114. 

CONTEACTS. 

1908.    Charles  M.  Cole,  dr.  17*  c.  y.,  08, 960.' 

EXGINEEBS. 

Chief  of  Engineers.  B.,  7,  62,  74;  08,  63; 
09,  67;  10,  77;  11,  82;  13, 91. 

In  charge: 

Maj.  Edw.  Burr,  1907-09.  07,  918;  (Lt.  Col.) 
08  959'  09  996 

c'ol.  Frederic  V.  Abbot,  1910-.  B.,  10, 1113;  11, 
1185;  13, 1396. 

OPEBATIONS. 

1908-09.    301,306  c.  y.  dr.,  09, 996. 
1909-10.    202,117  c.  y.  dr.,  10, 1113;  proj.  com- 
pleted, 10, 1114. 


PHTSICAI.  CtaABACTEBISTICS. 

Dorchester  B.  at  mouth  of  Neponset  R.  in  Boston 
H.  Neponset  R.  flows  ne.  25  m.  before  emptying 
into  D.  B.;  section  of  B.  in  proj.  li  m.  1.,  13, 91. 

Description  of,  07,  62. 

Max.  draft  18'  and  IS'  at  various  points,  13,  92. 

PBIVATE  WOBK. 

$34,270.44  app.  by  State  of  Mass.  for  imp.  of  R. 
above  Neponset  hidiway  br.  (see  Project,  etc.,  1907), 
07,  62. 


PBOJECTS. 

Act  1907,  au.  chan.  175'  x  18',  m.  1.  w.,  through 
Dorchester  B.  and  the  mouth  of  the  R.  to  Cam.- 
mercial  Pt.,  and  100'  x  15',  m.  1.  w.,  in  Neponset  R. 
to  Neponset  highway  br.;  est.,  $125,233.34,  pro- 
vided that  R.  above  br.  mentioned  be  imp.  by 
State  or  other  agency,*  07, 62,  74. 

SUBVETS. 

Au.  act  Mar.  3,  1905;  made,  1905-06,  by  Col. 
Stanton,'  07,  74. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  92. 

Maps.* 


B-131 


NEPONSET  RIVER,  MASS. 
(See  also  B-132  and  134) 


conraiEBCE. 

In  1891, 15,828 1.  of  coal.  2,736,000'  of  lumber,  and 
441,000  of  briclc  an.,  93, 802. 

ENGESEEBS. 

Chief  of  Engineers.    B.,  93, 53;  97, 65. 

In  charge.    Lt.  Col.  S.  M.  Mansfield,  1893-97. 
B.,  93, 800;  97,  875. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 800. 


PBOJECTS. 

Col.  Mansfield,  1897,  est.  $35,000  to  imp.  chan., 
97,  876. 

SUBVEYS. 

Ex.  au.  act  July  13, 1892;  made  by  Lt.  Col.  Mans- 
field, 1892  (E.  fav.),  93, 800. 

Sur.  au.  act  June  3, 1896;  made  by  Lt  Col.  Mans- 
field, 1897  (see  Projects),  97, 876. 


1  H.  D.  145,  59th,  1st.         >  H.  D.  77,  62d,  1st.  •  H.  D.  272,  62d,  2d.         « H.  D.  83,  59th,  2d. 


rSoepp.  14-22  for] 
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B-13Sand  19S— WEYMOUTH  RIVER,  MASS.    (Fore  and  Back). 


APPROPRIATIONS. 

1890, 

JICOOO,  91,  656. 

1892, 

10,000,93,685. 

1894, 

5,000,  95,  630. 

1896. 

16,000,  96,  608. 

1899, 

10,000,  99, 1082. 

1902, 

5,260,  Oa,  879. 

1906, 

57,500,05,826. 

1907, 

9,600,07,919. 

1910, 

5,000,  10, 1116. 

1911, 

U0,000, 11, 1186. 

Total,  287,260  ($240,260  for  Fore  E.  smd  127,000 
(or  Back  K.,  IS,  1397-99). 
COMMERCE. 

Saving  to  ireigM  charges  to  be  derived  from 
Impt.,  (Tore)  90, 521;  (Back)  91,  682. 
Character  ol  C.  beneflted,  97, 861. 
Small,  (Back,  above  Hingham  Br.)  1897,  97,875. 
Imp.  necessary  to  pemut  large  vessels  to  ap- 

§  roach  and  leave  Fore  E.  Ship  &  Engine  Co.'s 
ocks  04  896. 

About  188,000  t.  coal  and  bldg.  material  (Fore), 
1903,  04,  896. 

Imp.  in  Fore  E.  of  vast  importance;  beaents 
shipbuilding  industry,  10,  79. 

1911,  Fore  E.,  173,445  t.;  Back  E.,  204,625  t., 
12, 94-95. 

CONTRACTS. 

1890.  A.  E.  Wright,  dr.  (Fore),  375t  c.  y.';  re- 
moval of  bowlders,  $9  each,  91, 666. 

1894.  S.  Perkins  and  J.  E.  White,  dr.  (Fore), 
29i|!  c.  y.    (37,931  c.  y.),  95,  631. 

1896.  A.  B.  Martm,  dr.,  47<i  c.  y.;  removal  of 
bowlders, over 6  t.,$10  (10,638c.  y.)  (Fore),  97,851. 
C.  H.  Souther,  dr.,  23$  c.  y.,  97,  850;  removal  of 
bowlders,  over  6 1.,  110  (64,347  c.  y.)  (Back),  97,851. 

1899.  J.  E.  White,  dr.,  27^  c.  y.;  removal  of 
bowlders,  over  3  t.,  SIO  (33,333  c.  y.)  (Fore),  99, 
1083. 

1905.  Eastern  Dredging  Co.,  dr.  (Fore)  219,000 
c.  y.,  23.76$  c.  y.  (Fore),  06,  886.  S.  J.  Donovan, 
dr.  11,250  c.  y.,  404;  c.  y.  (Fore),  06, 887. 

1907.  S.  J.  Donovan,  dr.  about  26,000  0.  y. 
from  Back  E.,  33$  c.  y.,  08,  961. 

1910.  Bay  State  Dredging  Co.,  dr.  in  Back  E., 
39*  c.  y.,  10, 1116. 

1911.  Daly  &  Hannan  Dredging  Co.,  dr.  In 
Fore  E.,  13}$  c.  y.,  11, 1187.  Eastern  Dredging 
Co.,  r.  excavation  in  Fore  E.,  about  3,414  e.  y., 
t8.70  0.  y.,  13, 1398. 


ENGINEERS. 
Cbief  ot  Engineers.    B.,  89,  44;  90,  38;  91, 

42,  47;  98,  48;  93,  47;  94,  46;  96,  49;  96,  60;  97, 
58, 66;  98, 64;  99, 76;  00,  86;  01, 166;  03, 102;  03, 
81;  04,  58,  70;  05,  62;  06,  60;  07,  63;  08, 64;  09, 
68;  10,  78;  11, 83,  92;  13, 92. 

Boards.  BEEH.  concurs  in  Lt.  Col.  Stanton' 
opinion  on  desirabUlty  of  imp.  Weymouth  Fore  E.' 
04, 893-94. 

In  cbarge: 

Lt.  Col.  S.  M.  Mansfield,  1888-98.  B.,  90,  521; 
91,  655;  93,  684;  93,  773;  94,  556;  95,  630;  96, 
607;  97, 849, 873;  98, 873. 

Col.  C.  E.  Suter,  1899-1900.  B.,  99,  1081;  00, 
1204. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  B.,  01,  1084; 
03, 879:  03,  771;  04, 868, 894;  (Col.)  06, 824. 

Mai.  iEdw.  Burr,  1906-09.  R.,  06,  886;  07,  918; 
(Lt.  Col.)  08,  960;  09, 997. 

Col.  P.  V.  Abbot,  1910-.  R.,  10, 1114;  11, 1186; 
13, 1399. 

Assistants: 

S.  Haagensen.    B.,  90, 522;  91,  683. 

T.  T.  H.  Harwood.    E.,  04,897. 


UBGISLATION. 

Mass.passed  act  providing  for  mainten.  of  Wey- 
mouth E.  above  the  Weymouth  Fore  E.  Br.,  06, 
826. 

OPERATIONS. 

1890-91.    18,389  c.  y.  dr.  (Fore),  91,  655. 

1891-93.    5,585  c.  y.,  dr.  92,  585. 

1894-95.    18,528  c.  y.  dr.  95,  630. 

1895-96.    About  17,000  c.  y.  dr.  96,  607. 

1896-97.  9,000  c.  y.  dr.  97,  849,  and  48,086 
c.  y.  dr.  (Back),  97, 860. 

1899-00.    34,789  c.  y.  dr.  00, 1205. 

1905-06.  148,995  c.  v.  dr.  below  and  11,245  c.  y. 
above  Weymouth  Fore  E.  Br.,  06,  886-87. 

1906-07.  49,714  c.  y.  dr.,  completing  proj. 
below  br.,  07, 918. 

1907-08.  26,236  0.  y.  dr.,  completing  and  re- 
storing the  au.  Chan,  in  Back  E.,  08, 961. 

1911-13.  268,461  c.  y.  sand  and  gravel,  2.889 
c.  y.  bowlders,  and  1,051  c.  y.,  s.  m.,  broken  r. 
removed  from  Fore  E.;  10,030  c.  y.  dr.  from  Back 
E.,  13, 1397,  1399. 

PHYSICAL  CHARACTERISTICS. 

Description  of  (Fore),  90, 523, 13. 93;  (Back)  91, 
682;  97, 874;  13. 94. 

PROJECTS. 

By  Lt.  Col.  Mansfield,  1889,  dr.  from  Quincy  Ft. 
to  E.  Braintree,  chan.  7,000'  x  50'-100'  w.  and  6'  d. 
m.  I.  w.;  est.,  $40,000,  90,  622;  93, 584. 

By  Lt.  Col.  Mansfield,  1891,  excavation  of  chan. 
(Back)  through  outer  bar  200'  w.  and  12'  d.  m.  1.  w., 
and  also  w.  and  d.  natural  chan.  to  ttie  same  di- 
mensions up  to  the  wharf  of  the  Fertiliser  Co.; 
est.,  $22,000,  91, 683. 

By  Lt.  Col.  Mansfield,  1892-96,  use  ot  available 
funds  to  w.  the  main  chan.  to-  60'  below  Braintree 
Br.,  and  to  complete  chan.  above  br.,  93,  773;  95, 
630;  97, 849. 

By  Lt.  Col.  Mansfield,  1896,  chan.  in  Weymouth 
(Back)  E.  from  outer  bar  to  wharf  of  the  FertiUzer 
Co.,  100'  w.  and  ol  full  proj.  d.,  97, 860. 

Lt.  Col.  Mansfield,  1897,  est.  $49,834.01  lor  further 
advisable  impt.  (Back  E.),  97, 875. 

By  Lt.  Cot  Stanton,  for  chan.  18'  x  300'  to  Wey- 
mouth Fore  E.  Br.;  est.,  $67,600,  04,  896.  Au. 
act  Mar.  3, 1905,  05, 62. 

Dr.  of  5'  Chan.  (Back  E.)  to  naval  magazine  at 
Hlngham  wharves  undertaken,  to  be  paid  from 
E.  and  H.  funds,  and  to  be  reimbursed  from  app. 
for  naval  magazine,  10, 80. 

Act  Feb.  27, 1911,  au.  proj.  to  w.  and  straighten, 
by  dr.  and  ledge  removal,  existing  chan.  below 
Weymouth  Fore  E.  Br.,  incl.  removal  ol  Channel 
Eo6k;  est.,  $140,000,1 11, 83. 

SURVEYS. 

Au.  act  Aug.  11, 1888  (Fore);  made,  1889,  by  Lt. 
Col.  Mansfield,  90,  522. 

Sur.  au.  act  Sept.  19, 1890  (Back);  made,  1891,  by 
Lt.  Col.  Mansfield,  91, 683. 

Sur.  (Back)  au.  act  June  3,  1896;  made  by  Lt. 
Col.  Mansfield,  1897  (see  Projects),  97,  873. 

Pre.  ex.  and  sur.  of  Weymouth  Fore  E.  au.  act 
June  13,  1902.  B.  by  Lt.  Col.  Stanton  2  (see  Proj- 
ects), 04,  70,  891. 

Pre.  ex.  and  sur.  below  Quinoy  Pt.  Br.,  with 
view  to  straightening  and  imp.  chan.,  au.  act  Jime 
26,  1910.  B.  by  Col.  Abbot,  1910  and  1911;  est., 
$140,000,1 11, 92. 

Gong,  docs.,  ete.,  relating  to  exs.,  surs,  plans,  etc., 
13,  93,  95. 


1 H.  D.  1334,  61st,  3d. 


'  H.  D.  36,  68th,  2d. 
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APPROPRIATIONS. 

1898,  $10, 000. 00,  96,  607. 

1899,  8,000.00,99,1081. 
1902,  9,750.00,02,878. 
1905,    9,827.41,05,826. 


TOWN  RIVER,  BIASS. 


Total,    37,577.41 

COMMERCE. 

Description  of,  98, 873. 
Value,  $200,000  an.,  00, 1204. 
1906, 22,126 1.;  decreasing,  07, 66. 

CONTRACTS. 

1896.  PerMns  &  Wliite,  dr.,  27*  c.  y.;  removal 
of  bowlders  over  3 1.,  $8  c.  y.  (37,037  c.  y.),  97, 849. 

1899.  J.  E.  Wliite,  dr.,  2^;  removal  of  bowl- 
ders over  3 1.,  $10  c.  y.  (29,387  c.  y.),  99, 1081. 

1906.  S.  J.  Donovan,  dr.  55,600  c.  y.,  32*  c-y., 
06, 888. 

ENGINEERS. 

Cblef  of  Engtneers.  R.,  91,  47;  96,  50;  97, 
57;  98,  64;  99,  76;  00,  85;  01,  154;  08,  102;  03, 
82;  04,  59;  05,  64;  06,  63;  07, 66. 

Lt.  Col.  S.'m.  Mansfield,  1890-98.  R.,  91,  680; 
96, 606;  97, 848;  98,  872. 

Col.  C.  K.  Suter,  1899-1900.  R.,  99,  1080;  00, 
1203. 


Lt.  Col.  W.  S.  Stanton,  1901-05.   B.,  01,  1083; 
08, 878:  03, 772;  04, 859;  (Col.)  05,  826. 
Maj.  Edw.  Burr,  1906-07.    B^  06,  888;  07,  920. 

Assistant.    S.  Haagensen.    B.,  91, 680. 

LEGISLATION. 

Mass.  passed  act  providing  for  mainten.,  05, 825. 

OPERATIONS. 

1897-98.    34,494  e.  y.  dr.,  98, 872. 
1899-1900.    30,007  c.  J.  dr.,  00, 1203. 
1905-06.    60,984  c.  y.  dr.,  restoring  chan.  to  its 
proj.  dimensions,  06,  888. 

PROJECTS. 

By  Lt.  Col.  Mansfield,  1890,  dr.  chan.  4,500'  x 
100'  X  4';  est.,  $20,000,  96,  606. 

By  Lt.  Col.  Mansfield,  1896,  dr.  s.  half  of  oian.; 
est.  increased  to  $26,000,  97, 848. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  681. 

SURVEYS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1890,  by  Lt. 
Col.  Mansfield,'  91, 680. 
Ex.  made  Jmie,  1900,  by  Col.  Suter,  1900, 1204. 
Maps.i 


B-115 


fflNGHAM  HARBOR,  MASS. 

(See  also  B-113.) 


APPROPRIATIONS. 

1875,  2$10,000,  75, 119;  87, 521. 
6,000,  87,  522. 
5,000,  88,  457. 
5,000,  90,  507. 
3,000,93,586. 
10,000707,921. 


1886, 
1888, 


1892, 
1907, 


Total,    39,000 

COMMERCE. 

Slowly  diminishing;  1911,  9,443  t.,  valued  at 
$84,742.80,  13,  97. 

CONTRACTS. 

1886.  Boynton  Bros.,  dr.,  92$  o.  y.;  r.  removal, 
$27  c.  y.,  87, 522. 

1888.  G.  W.  Townsend,  r.  removal,  $25  o.  y.; 
removal  of  loose  overlying  material,  $9  o.  y.,  89, 682. 

1890.    A.  B.  Wright,  dr.,  18$  c.  y.,  91, 658. 

1893.  G.  W.  Townsend  &  Co.,  ledge  removal, 
in  situ,  $23.74  c.  y.  ($3,038.72),  93,  776. 

1910.    Chas.  M.  Cole,  dr.,  37i|i  c.  y.,  11, 1189. 

ENGINEERS. 

Chiel  ot  Engineers.  R.,  85,  67;  87,  28;  88, 
29;  89,  39;  90,  34;  91,  42;  93,  48;  93,  48;  94,  46; 
96,  50;  07,  66;  08,  67;  09,  70;  10,  80,  89;  11,  86; 
13,  96. 

In  cliarge: 

MaJ.  C.  W.  Raymond.    B.,  86,  553. 

Lt.  Col.  G.  L.  GiUespie,  1887-89.  R.,  87,  520; 
88,466. 

Lt.  Col.  S.  M.  Mansfield,  1889-95.  B.,  89,  580; 
90, 506;  91, 656;  93, 585;  93, 774;  94, 557;  95,  631. 

Maj.  Edw.  Burr,  1907-09.  B.,  07, 920;  (Lt.  Col.) 
08,  962;  09,  998. 

Col.  i.  V.  Abbot,  1910-.  R.,  10, 1116;  11, 1189; 
13, 1400. 

Assistant.    H.  F.  Bothfeld.    B.,  85, 555. 
OPERATIONS. 

1876-76.  25,160  0.  y.  earth  and  83  c.  y.  i.  re- 
moved, 76, 176;  87,  621. 


1886-87.  1,247  c.  y.  gravel  and  143  c.  y.  r.  re- 
moved, 87,  521. 

1888-89.    80  c.  y.  r.  removed,  89, 581. 

1889-90.    93  c.  y.  r.  removed,  90,  507. 

1890-91.    20,400  c.  y.  dr.,  91,  656. 

1893-93.  128  c.  y.  r.  removed.  Proj.  com- 
pleted, 93,  775. 

1910-11.    23,771 0.  y.  dr.,  11, 1189. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  86,  653;  87,  620. 
Max.  draft,  8'  to  steamboat  wharf,  and  6'  for  SW 
farther,  13,  97. 

PRIVATE  WORK. 

Mass.  dr.  anchorage  basin  6'  d.,  and  a  chan. 
75*  X  6',  11, 87. 

PROJECTS. 

Grig.  proj.  of  1874  provided  for  an  imp.  chan.  on 
e.  side  ot  SaUors  Isld.,  past  the  w.  side  of  Beacon 
to  the  Hingham  Wharf,  100'  x  8'  m.  1.  w.;  est., 
$11,000.  This  proj.  modified  Jan.  20, 1885,  when  it 
was  proposed  to  d.  the  imp.  chan.  to  10*  m.  1.  w., 
and  to  remove  a  midchan.  ledge  lying  between 
Chandlers  and  Ragged  Islds.,  meas.  128  c.  y.;  total 
cost,  $18,700,  88,  457. 

By  Lt.  Col.  Mansfield,  1892,  expend,  of  available 
funds  m  completing  the  proj.  by  removal  of  a  mid- 
chan. ledge,  93,  775. 

Lt.  Col.  Burr,  1909,  did  not  consider  H.  worthy 
of  imp.  beyond  what  could  be  accomplished  with 
unexpend.  balance,  10, 89. 

SCBVEYS. 

An.  act  July  5,  1884;  made  by  Maj.  Raymond 
(R.  fav.),  86,  666. 

Ofchan.,07,  920. 

Ex.  au.  act  Mar.  3, 1909;  made,  1909,  by  Lt.  Col. 
Burr,aiO,  89. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 97.  .  .  f       . 

Maps.    88,  456. 


>  H.  Ex.  D.  156,  61st,  2d. 


'  Allotment  from  Boston  H.  app. 


'  H.  D.  356,  61st,  2d. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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WEIR  RIVER,  MASS. 


ISNGINEEBS. 

Chief  of  Engineers.    R.,  89,  43. 
In  cbarge.    Lt.  Col.  G.  L.  Gillespie,  1888.    K., 
89,  597. 

PHYSICAL  CHAKACTEBISTICS. 

Description  of,  89,  597. 


PLANS. 

By  Lt.  Col.  Gillespie,  1888,  imp.  of  the  Chan, 
entrance  'by  r.  removal  and  buoyage:  est.,  $7,000 
89,697. 

SURVEY. 

Ex.  an.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  CoL 
Gillespie  (see  Hans),  89,  597. 


B-148 


HULL,  MASS.  (Headland). 


ENGINEERS. 

Chief  of  Engineers.    R.,  84, 78. 

In  charge: 

Col.  G.  Thorn.    R.,  84,  552. 

Maj.  C.  W.  Haymond.    R.,  84,  563. 

Assistant.    E.  F.  Bothfeld.    B.,  84,  554. 


PLANS. 

By  Maj.  Raymond,  protecting  headland  in  the 
town  of  Hull,  at  entrance  to  Boston  H.,  by  sea  wall: 
est.,  $181,000,  84,  553,  567. 

SURVEY. 

An.  act  Aug.  2,  1882;  made  by  Maj.  Eaymond 
(B.  unlav.),  84, 652. 


B-150 


COHASSET  HARBOR,  MASS. 


APPROPRIATIONS. 

1902,  $10,000,  03,  880. 
COMMERCE. 

Est.  value,  $25,000  an.,  00, 1221. 
Insigniflcant,  03,  775;  04,  60. 

CONTRACTS. 

1903.  Bay  State  Dredging  Co.,  dr.,  34.75i|!  c.  y., 
and  removing  about  105  c.  y.  ledge  r.  at  $17  c.  y., 
03,  774. 

ENGINBEES. 

Chief  of  Engineers.    R.,  89,  43;  99,  81;  00, 

93;  Oa,  104;  03, 83,  776;  04,  60;  18, 103. 

Boards.  BERHrecom.  proj.be completed, ex- 
cept the  turning  basin,  and  that  no  mainten.  -work  be 
done;  or  if  it  seem  impracticable  to  relieve  the  U.  S. 
from  mainten.,  that  the  work  be  discontinued  at 
ono6,i  03,  774. 

In  charge: 

Lt.  Col.  G.  L.  Gillespie,  1888.    E.,  89,  695. 
Col.  C.  E.  Suter,  1900-.    R.,  00, 1221, 1222. 
Lt.  Col.  TV.  S.  Stanton,  1902-.    R.,  OS,  880;  03, 
773,  776;  04,  859. 
Col.  F.  V.  Abbot,  1912-.    13,  67. 

Assistant.    T.  T.  H.  Harwood.    E.,  00, 1223. 


OPEBATIONS. 

1903-03.  10,330  c.  y.  dr.,  15  holes  driUed  in 
ledge  which  was  uncovered  by  dr.,  03,  773. 

1903-04.  10,299  c.  y.  dr.  and  105  c.  y.  i.  re- 
moved, 04,  859. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  00, 1221;  03,  774. 

PROJECTS. 

Col.  Suter,  1899,  est.  $21,670  to  imp.  the  H. 
1900,1223. 

By  Lt.  Col.  Stanton,  au.  act  June  13, 1902,  tor  a 
Chan.  4'  x  60';  75'  w.  at  curve;  from  roadstead  to 
wharf;  and  a  turning  basin  360'  x  350';  est.,  $21,670,' 
03, 104. 

Chief  of  Engineers  recom.  discontinuance  of  work 
and  of  app.,  04,  60. 

SCEVEYS. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  CoL 
GillespiS  (E.  unfav.),  89,  596. 

Ex.  and  sur.  au.  act  Mar.  3,  1899,  by  Col.  Suter 
1899  (B.  fav.),2  00, 1221, 1222.    (See  Projects.) 

Ex.  and  sur.  au.  act  Feb.  27,  1911,  for  chan. 
160'  X  8';  Bs.  to  come,  13, 103. 
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APPBOPEIATIONS. 


SCITUATE  HARBOR,  MASS. 


1829, 
1852, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


$180  (sur.),  act  Mar.  2. 

1,000  (sur.),  act  Aug.  30 

7,600,80,351. 
10,000,81,523. 
10,000,83,621. 
10,000,  84,  603. 
10,000,  86,  563. 

6,000,  88,  469. 
10,000,  90,  609. 
10,000,  93,  688. 
10,000,  95,  634. 

6,000,96,610. 
16,000,  99, 1084. 


Total,  104,680 


COlVOtlEBCE. 

Requirements  of,  79,  287,  290. 

Important,  79,  287,  289. 

Imp.  of  chan.  admits  to  wharves  barges  carrying- 
700  to  800 1.  of  coal  each,  in  place  of  schooners  carry- 
ing 160  to  200 1.,  and  has  reduced  rates  50  to  75i|!  a 
t.,  06,  64. 

CONTEACTS. 

1881.  C.  H.  Edwards,  granite  quarry  grout 
or  bowlders,  $1.66  or  $1.25 1.,  81,  523. 

1883.    C.  H.  Edwards,  rubblest.,  83,  444. 

1886.  H.  W.  PhlUips,  r.  blastmg,  $8.60  c.  y. 
Boynton  Bros.,  dr.,  380  c.  y.,  87,  525. 

1888.  Boynton  Bros.,  dr.,  460;  removal  of 
bowlders,  112  c.  y.,  89, 684. 


1  Comm.  Doc.  30, 61st,  2d. 

2  H.  D.  284,  66th,  1st.    • 

»  Sur.-E.:  Feb.  -,  1830,  est.  $16,283.02,  and  Nov.  16, 1853,  est.  $250,000.    (H.  D.  482,  55th,  2d.) 
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1890.  A.  R.  Wright,  dr.,  S^  c.  y.;  removal  of 
bowlders,  $5  each,  91, 660. 

1892.  J.  H.  mute,  3,643  t.  St.,  12.47  s.  t.,  93, 
778. 

1894.  Pigeon  HiU  Granite  Co.,  9,677  t.  st.,  93* 
s.  t.,  95, 634. 

1896.  Eastern  Dredging  Co.,  15,584  o.  y.  dr., 
38ij|!  c.  y.;  removal  ol  bowlders  over  3 1.,  $3, 97, 853. 

1899.  C.  H.  Souther,  dr.,  34.4i|!  c.  y.;  removal 
of  bowlders  over  3  t.,  15  c.  y.,  36,627  c.  y.,  00, 
1208. 

1901.  Eastern  Dredging  Co.  (emerg.),  dr.  01, 
1085. 

ENGINEERS. 

Chlclol  Engineers.  R.,78,46;  79,52;  80,70; 
81,  75,  623;  83,  75;  83,  67;  84,  75;  85,  62;  86,  62; 
87,  29;  88, 30;  89,  40;  90,  34;  91,  43;  92,  49;  93, 
48;  94,  46;  95,  50;  96,  51;  97,  59;  98,  65;  99,  76; 
00, 88;  01,  156;  02,  104;  03,  84;  04,  60;  05,  65; 
06,  64;  07,  67;  OS,  68. 

Boards.  Convened,  New  York,  Sept.  13,  1880, 
to  report  upon  proj.  for  imp.  of  Scituate  H.  B^  81, 
524;    (Cols,  Tower  and  Newton.^ 

BEBH.  Report  on  advisability  of  continuing 
the  present  proj.  (see  Projects),  03,  777,  780. 

In  cliaTge: 

Col.  J.  D.  Graham,  1865.    R.,  66,  36. 

Lt.  Col.  G.  Thorn,  1878-83.  K.,  79,  284;  (Col.) 
80, 350;  81, 521;  83, 519. 

Maj.  C.  W.  Raymond,  1883-86.  R.,  83,  443;  84, 
502;  85,  601. 

Lt.  Col.  G.  I,.  Gillespie,  1886-89.  R.,  86,  562; 
87,  522;  88,  458. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  R.,  89,  682; 
90,508;  91,668;  93,586;  93,776;  94,668;  95,632; 
96, 608;  97,  851;  98,  876. 

Col.  C.  R.  Suter,  1899-1900.  R.,  99,  1083;  00, 
1206. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  R.,  01,  1086; 
03, 880;  03, 777,  780;  04,  860;  (Col.)  06, 827. 

Maj.  Bdw.  Burr,  1906-08.  R.,  06,  889;  07,  921; 
(Lt.  Col.)  08,  963. 

Assistant.    S.  Eaagensen,  79, 285. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Thorn,  1878,  dr.  W,  $120,000;  2 
break'rs,  $55,000;  if  dr.  to  15',  $80,000  additional, 
79, 286. 

OPERATIONS. 

1881-83.  10,024  t.  rubblest.  placed  in  470  1.  f. 
ofbreak'r,  83,  520. 

1883-83.  4,953 1.  St.  placed  in  break'r,  extend- 
ing same  250',  83,  444. 

1884-85.    22,724c.  y.  sand  dr.,  85,  501. 

1886-87.  65  c.  y.  r.  removed  and  18,326  c.  y. 
dr.,  87, 524. 

1889-90.    8,386  c.  y.  dr.,  90,  509. 

1891-93.    30,000  c.  y.  dr.,  93, 687. 

1893-93.  2,745  t.  of  st.  deposited  in  break'r, 
93,  777. 


1893-94.  About  900  t.  of  St.  deposited  in 
break'r,  94, 569.  .^  ,  .     .       , , 

1894-95.  3,823  t.  of  St.  deposited  m  break  r, 
95, 633.  ,        .^  ,   . 

1895-96.  About  5,600  t.  of  st.  deposited  in 
break'r,  96, 609. 

1896-97.    6,114  c.  y.  dr.,  97, 852. 

1897-98.    Dr.  in  progress,  98,  876. 

1899-00.    34,814  c.  y.  dr.,  00, 1207. 

1900-01.    1,583  c.  y.  dr.,  01, 1085. 

1901-03;    2,887  c.  y.  dr.,  03, 880. 

PHYSICAL  CHARACTERISTICS. 

Description,  79, 286,  288, 289. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Thorn,  1878,  2  break'rs,  800'  and  730' 

1.,  and  dr.  the  basin  10'  to  15'  d.;  the  former  recom., 

79,  285,  286. 

PROJECTS. 

Proj.  for  the  imp.  proposed  by  Lt.  Col.  Thom 
(1878),  and  adopted  m  1880,  was  for  2  rubblest. 
jetties  converging  from  opposite  banks,  and  for  dr. 
an  anchorage  basin  with  chans.  connecting  with 
the  sea  and  the  town  wharves,  the  n.  j.  from  Cedar 
Ft.  to  be  800*  1.,  and  the  s.  j.  from  the  pt.  of  the 
"Fhst  Cllfl"  to  be  730'  1.;  both  js.  to  be  20'  w.  on 
top  and  4'  above  m.  h.  w.,  except  at  their  outer 
ends,  which  are  to  be  built  6'  higher  to  serve  as 
sites  for  entrance  beacons;  the  anchorage  basm  to 
be  approx.  30  acres  in  area;  the  entrance  chan.  to 
be  2,700'  1.  and  300'  average  w.;  recom.  by  BE., 
1880,  that  area  behind  inner  break'r  be  excavated 
to  12',  increasing  to  15'  at  the  s.  end  of  the  outer 
break'r,  81,  526;  87, 623. 

Est.  dr.  (including  the  entrance  chan.)  was 
500,000  0.  y.;  est.  cost  of  is.,  $100,000,  and  of  the  dr., 
$190,000,  making  a  total  for  the  proj.  of  $290,000,  88, 
458;  93, 587.  ,     ^ 

By  Lt.  Col.  Mansfield,  1892,  use  of  available  funds 
to  constr.  300'  of  s.  bresik'r,  93,  777. 

By  Lt.  Col.  Mansfield,  1894,  use  of  available  funds 
to  extend  the  s.  break'r,  95, 633. 

By  Lt.  Col.  Mansfield,  1896,  dr.  entrance  chan. 
7'  X  75',  97, 852. 

By  Col.  Suter,  1899,  redr.  chan.  from  the  anchor- 
age basin;  est.,  $7,500,  99, 1084. 

BEEH.  recom.  that  proj.  be  abandoned,  and  a 
chan.  6'  x  100'  be  dr.  from  the  entrance  to  the  docks; 
esti,  $18,000,  03,1  780. 

Benefits  to  be  expected  disproportionate  to  cost 
of  completing  and  mainten.unp.;  no  further  est. 
submitted,  08,  69. 

SURVEYS. 

By  S.  Eaagensen,  1878,  by  Lt.  Col.  Thom.  R., 
79, 284. 

Ofchan.,1886,  86,  663. 

In  1899  by  Col.  Suter.    (See  Projects.) 

Maps. 

Showing  the  imp.  proposed  for  making  it  a  H.  of 
refuge,  79, 284. 

81,  522;  86,  562. 


B-160        DUXBUBY  BEACH  AND  HARBOR,  MASS. 


APPROPRIATIONS. 

1836,     $5,000,act  July  4. 

1872,  10,000,  73, 93. 

1873,  10,000,  73, 104. 
1899,     12,000,  99, 1086. 

Total,  37,000 

COMMERCE. 

Absence  of,  66,  ii,  36. 
Obstr.  to,  73,  947. 


Benefit  of  imp.,  72, 964,  965. 

P'etition  of  citizens  praying  for  imp.,  73, 968. 

Description  of,  97, 860. 

No  increase,  and  none  expected,  08, 70. 

CONTRACTS. 

1872.  A.  R.  Wright,  dr.,  50*  c.  y.;  contract 
extended,  73, 1098. 

1873.  HughCuinmiskey,dr.,49*c.y.,  73,1098. 
1899.    A.  B.  Martin,  dr.  44,042  o.  y.,  23.6*  c.  y.; 

bowlder  removal  over  3 1.,  $5  c.  y.,  00, 1210. 


Comm.  Doc.  31, 61st,  2d. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  J 
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DEFENSE. 

Field  works  in  vloinitT,  at  Gurnet  and  Saqulsb 
Head,  66,  ii,  36. 

ENGINEERS. 

Chief  of  Engineers.    B.,  66,  ii,  35;  67,  46;  71, 

96;  73,  93;  73,  104;  74,  115;  88,  32;  97,  63,  64; 
99, 78;  00,  89;  01, 156;  03, 105;  03, 85;  04,  62;  05, 
66;  06,  65;  07,  68;  08,  69. 

In  charge: 

Col.  J.  G.  Totten,  1836;  66,  ii,  36. 

Maj.  G.  H.  Mendell,  1866.    B.,  66,  ii,  35. 

Capt.  J.  A.  Smith,  1867.    E.,  67,  456. 

Lt.  Col.  G.  Thorn,  1872-74.  E.,  7S,  947,  963;  73, 
1097'  74  ii  322. 

Lt.  Col.  6.  L.  Gillespie,  1888.    E.,  88,  472,  473. 

Lt.  Col.  S.  M.  Mansneld,  1897.    E.,  97,  860,  862. 

Col.  C.  E.  Suter,  1899-1900.  E.,  99,  1085;  00, 
1209. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  B.,  01,  1086; 
03, 881;  03, 781;  04,  861;  (Col.)  05, 828. 

Mai.  Edw.  Burr,  1906-08.  B.,  06,  889;  07,  922; 
(Lt.  Col.)  08,  %4. 

Assistants: 

G.  B.  Weston,  66,  ii,  35. 

S.  Haagensen.    E.,  73, 965;  88,  475. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Mendell,  repairs,  $4,000,  66,  ii,  36. 
By  S.   Haagensen,   dr.  w.  chan.,  $66,000  and 

$37,600,  73,  964,  986. 

OPEEATIONS. 

1836,  Rows  of  states  driven  and  the  space 
inclosed  filled  in  with  brush  and  seaweed,  to  collect 
and  retain  sand,  66,  ii,  36. 

1872-73.    2,638  c.  y.  dr.,  73,  1098. 

1873-74.    32,020*  c.  y.  dr.,  74,  ii,  323. 

1899-00.    43,928  c.  y.  dr.,  00, 1209. 


FHTSICAIi  CHAEACTEBISTICS. 

General,  66,  ii,  36;  73,  966. 
Description  of  Duxbury  Beach,  97, 862. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Mendell,  repairs,  66,  ii,  36. 

By  S.  Haagensen,  dr.  w.  chan.;  1st,  to  give  6'; 
2d,  to  give  4'  at  m.  1.  w.,  73,  964,  966. 

PEOJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Totten,  1836,  planting  2  rows  of  stakes, 
3'  or  4'  apart,  and  filling  the  inclosed  spaces  with 
brush  and  seaweed,  to  collect  and  retain  the  sand, 
66,  ii,  36. 

By  Lt.  Col.  Thom,  dr.  Miles  Chan,  to  260'  x  8' 
m.  1.  w.,  together  with  the  preservation  of  the 
beach;  est.,  $20,000,  73, 947,  964. 

By  Lt.  Col.  Gillespie,  1887,  imp.  of  the  w.  branch 
of  the  Duxbury  Chan,  by  dr.  a  cut  3,600'  x  60'  x  6' 
m.  1.  w.;  est.,  $13,200,  88,  474. 

By  Col.  Suter,  1899,  expend.  $650  in  ex.  chan., 
99, 1085. 

.  By  Col.  Suter,  1899,  modifying  proj.  1886  by 
relocating  chan.  proposed,  making  it  60'  w.  in 
straight  section  to  100'  w.  in  curved  section;  est. 
revised,  increasing  it  to  $17,820,  00, 1209. 

Lt.  Col.  Burr  of  opinion  that  h.  unworthy  of 
restoration  or  further  imp.,  08,  70. 

SUEVETS. 

Ex.,  Maj.  Mendell,  1866,  66,  ii,  35. 

Ex.,  1867.    E.  by  Maj.  Mendell,  67,  456. 

By  S.  Haagensen,  1871.    E.,  73, 965. 

By  Lt.  Col.  Thom,  1872,  73, 1097. 

Au.  act  Aug.  5,  1886;  made,  1887,  by  Lt.  Col. 
Gillespie,  88,  473. 

Ex.  of  the  h.  au.  act  June  3,  1896;  made  by  Lt. 
Col.  Mansfield,  1897  (B.  fav.),  97, 860. 

Ex.  Duxbury  Beach  au.  act  June  3,  1896;  made 
by  Lt.  Col.  Mansfield,  1897  (E.  unfav.),  97, 862. 

Sur.  made,  1899,  by  Col.  Suter,  00, 1209. 

Maps.    88,474. 


B-163 


KINGSTON  HARBOR,  MASS. 

(See  also  B-168.) 


APPEOPEIATION. 

1892,  $10,000,  93,  782. 

COMMEECE. 

Not  imimportant,  91,  686. 

CONTEACTS. 

1893.  National  Dredging  Co.,  dr.,  24i|;  c.  y.; 
removal  of  bowlders  over  3  t.,  $15  (37,500  c.  y.),  93, 

ENGINEERS. 

Chief  of  Engineers. 
47;  95,  52;  06,  73. 

In  charge: 

Lt.  Col.  S.  M.  Mansfield,  1890-95.    E.,  91. 
93,  781;  94,  562;  95,  637. 
Col.  W.  S.  Stanton,  06,  41. 

Assistant.    T.  T.  H.  Harwood.    E.,  91,  688 


E.,  91,  47;  93,  50;  94, 


OPEEATIONS. 

1893-93.    30,000  c.  y.  dr.;  proj.  completed,  93, 

781. 

PHTSICAT,  CHAEACTEBISTICS. 

Description  of,  91,  685. 

PEOJECTS. 

By  Lt.  Col.  Mansfield,  1891,  chan.  6'  x  100'  m.  1.  w. 
up  to  the  Cordage  Co.'s  wharf  in  North  Plymouth- 
est.,  $10,000,  91,  687. 

By  Lt.  Col.  Mansfield,  1892,  use  of  available  funds 
to  complete  imp.,  93,  781. 

SUBVEY. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Lt. 
Col.  Mansfield,  91,  687. 

Pre.  ex.  au.  act  Mar.  3,  1905;  E.,  May  26,  1905 
(unfav.),i  06,  73. 

Maps.    91, 688. 


■  H.  D.  176,  59th,  1st. 
30462°— H.  Doc.  740,  63-2 7 
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B-168       PLYMOUTH  BEACH  AND  HARBOR,  MASS.' 


(See  also  B-165.) 


APPROPRIATIONS. 


1824, 
1825, 
1826, 
1830, 
1831, 
1832, 
1833, 
1834, 
1836, 
1836, 
1838, 
1852, 
1866, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 


1902, 
1909, 
1910, 


$20,000.00,  act  May  26. 

5,712.00,  act  Mar.  3. 
13, 184. 90,  act  Mar.  25. 

l,850.00,act  Apr.  23. 

2,820.00,  act  Mar.  2. 

2, 500. 00,  act  July  3. 
600.00,  act  Mar.  2. 

2,000.00,  act  June  28. 
700. 00,  act  Mar.  3. 
500. 00,  act  July  2. 

2,400.00,  act  July  7. 

5,000.00,  act  Aug.  30. 
*8,315.00,  66,  ii,  24,  28;  76, 178. 
10,000.00,  70,  79;  71, 95,  893. 
10,000.00,  71,  95,  893;  73,  948. 

2,500.BO,  78,93,  948. 

3,000.00,73,1099. 

5,000.00,74,115,11,324. 
10,000.00,75,120,11,415. 

5,000.00,78,45,221. 

3,600.00,79,51,273. 
10,000.00,80,353. 
10,000.00,81,629. 
14,000.00,83,623. 
10,000.00,84,516. 

6,000.00,86,672. 

6,000.00,88,461. 

8,000.00,90,511. 

9,500.00,98,690. 

1,500.00,95,636. 

1,600.00,96,612. 
85,000.00,99,1088. 

4,000.00,03,883. 
*19,500.00,  10, 1117. 
10,000.00,10,1117. 


Total,  309,581.90   (total,  incl.   $4,630.12  reed, 
from  surety  of  faillug  con- 
tractor,    1314,112.02     13, 
1401). 
COMMERCE. 
Requirements  of,  76, 181. 
Imp.  has  effected  a  saving  of  600  t.  on  rates,  11, 

OQ.    19    QQ 

i908,'39,860  t.,  09,  999. 

1911,  48,667 1.;  over  50,000  passengers,  13, 1402. 

CONTRACTS. 

1866.  J.  and  W.  Hall,  1,300'  break'r,  14,736, 
66,  ii,  28. 

1870.  J.  E.  and  G.  Bowley,  1,700'  brush  bulk- 
head and  js.,  71,893. 

1871.  G.  Clapp,  2,000  t.^granite,  $2.25  t.,  71, 
895.  J.  A.  Blaisdell,  450'  bulkhead  and  js.,  $3.86 
per  1.,  71, 895. 

1875.    A.  E.  Wright,  dr.,  23(|;  c.  y.,  75,  ii,  415. 

1880.  K.  Hamilton,  jr.,  dr.,  17(t  c.  y.,  81,  630. 

1881.  Eastern  Dredging  Co.,  dr.,  23*  c.  y.,  81, 
530.    C.  M.  Holdeu,  loose  St.,  $1.55 1..  83,  523. 

1883.    C.  H.  Edwards,  loose  St.,  $1.70t.,  83, 456. 

1886.  New  England  Dredgmg  Co.,  dr.,  24* 
c.  y.,  87,  527. 

1888.  A.  K.  Wright,  dr.,  29Jt  c.  y.;  removal  of 
bowlders  over  3 1.,  $10  c.  y.,  89,  686. 

1890.  National  Dredging  Co.,  dr.,  270  c.  y.; 
removal  of  bowlders  over  3  t.,  $10  each,  91,  662. 

1893.  National  Dredging  Co.,  dr.,  290  c.  y., 
removal  of  bowlders  over  3  t.,  $16  ($3,480),  93,  780. 

1897.  Burgess  &  Marks,  bulkhead  constr., 
$1.44*  per  f.,  97,855. 

1899.  Hartford  Dredging  Co.,  dr.  46,000  c.  y., 
at  200,  00,  1213.  Bell  &  Co.,  46,676  t.  riprap  St., 
$1.33  s.  t.,  00, 1214,  annulled,  01, 1087. 

1901.  Rockport  Granite  Co.,  st.  In  place  In 
dike,  $1.89 1.,  01, 1088. 

1903.  Clark  Finney,  dr.  about  1,829  c.  y.  from 
the  former  bed  of  Eel  R.,  490  c.  y.  Wonson  & 
Latimer,  st.  in  place  in  dike,  $2.38 1.,  03, 783. 


1904.  Smith  &  Robinson,  st.  in  place  in  dike, 
about  3,150  t.,  $2.09 1.,  05,  829. 

1909.  Rowe  Bros.,  extension  of  riprap  dike, 
St.  at  $2.97 1.,  10, 1118.  .      ^  ^., 

1910.  The  Breakwater  Co.,  repair  of  dike  on 
Long  Beach,  st.  at  $2.43  t.,  10, 1118. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  7,  ii,  28;  67,  46; 
68,68;  69,58;  70,78;  71,94;  73,93;  73,105;  74, 
115,  117;  75,  119;  76,  46;  77,  40;  78,  45;  79,  50; 
80,  70;  81,  75;  88,  76;  83,  70;  84,  76;  86,  67;  86, 
64;  87,  30;  88,  31;  89,  41,  43;  90,  35;  91,  44;  93, 
60;  93, 49;  94, 47;  95, 51, 54;  96, 62;  97, 61, 64,  60; 
98,  67;  99,  78;  00,  90;  01,  167;  03,  106;  03,  86; 
04,  63;  05,  67;  06,  66;  07,  69;  08,  70;  09,  71,  78; 
10, 81;  11,  87;  13,  97. 

In  cbarge: 

Col.  J.  D.  Graham,  1865;  66,  36. 

Mai.  G.  H.  MendeU,  1866;  66,  ii,  28. 

Capt.  J.  A.  Smith,  1867-69;  67,  46.    R.,  69,  410. 

Maj.  D.  C.  Houston,  1869-70.  R.,  69,  410;  70, 
456 

Lt.  Col.  J.  G.  Foster,  1870-71.    R.,  70,  467. 

Lt.  Col.  G.  Thom,  1871-83.  R.,  71,  893;  73,  948; 
73,  1098;  74,  U,  323,  348;  -75,  ii,  413;  76,  177;  77, 
184;  78,  221;  79,  271;  (Col.)  80,  351;  81,  527;  88, 
521. 

Maj.  C.  W.  Raymond,  1883-86.  R.,  83,  465;  84, 
514;  85,  510,  538. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  R.,  86,  571; 
87,  525;  88,  469. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  R.,  89,  584, 
596;  90,  610;  91,  660;  93,  688;  93,  778;  94,  560; 
95,  635,  645;  96,  610;  97,  854,  863,  877;  98,  877. 

Col.  C.  E.  Suter,  1899-1900.    R.,  99, 1086;  00, 1210. 

Lt.  Col.  W.  S.  Stanton,  1901-05.  R.,  01,  1087; 
08, 882;  03,  782;  04, 862;  (Col.)  05, 829. 

Mai.  Edw.  Burr,  1906-09.  R.,  06,  890;  07,  922; 
(Lt.  Col.)  08,  964;  09,  998. 

Col.  F.  V.  Abbot,  1910.  R.,  10, 1116;  11, 1190; 
13, 1401. 

Assistant.    S.  Haagensen,  73, 1099.    R.,  74,  ii. 


ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  MendeU,  1860,  break'r  and  js.,  $8,300 
66,  ii,  28. 

By  Capt.  Smith,  1868,  permanent  completion, 
save  repairs,  $20,000,  68,  804. 

By  Maj.  Houston,  1869,  1,200'  of  break'r  and 
repairs,  $30,000,  70;  458. 

By  Lt.  Col.  Thom,  1879,  completion  of  existing 
proj.,  $21,500,  79,  273. 

OPERATIONS.!! 

1866-67.  1,300  1.  f.  break'r  completed,  67,  46; 
69,  410. 

1867-68.    Slight  repairs,  68,  803. 

1868-69.  Constr.  of  cribs  and  repairs  by  hired 
labor,  69,  58,  411. 

1869-70.  Constr.  of  brush  bulkhead  and  js.  by 
contract,  70,  78,  467. 

1870-71.  1,700  1.  f.  bulkhead  and  js.  constr.; 
repairs  to  old  works,  71,  96,  893. 

1871-73.  041J  1.  f.  brush  bulkhead  and  js. 
constr.;  2,028  t.  st.  placed  on  st.  bulkhead;  repairs 
and  planting  of  beach  grass,  73,93,  948. 

1873-73.  200  1.  t.  brush  bulkhead  and  js. 
constr.;  repairs,  and  10,000  hills  of  beach  grass 
planted,  73, 106, 1099. 

1873-74.  Constr.  of  3,000  1.  f.  brush  and  st. 
groins,  534  1.  f.  brush  groins;  repairs,  and  10,000 
hills  of  beach  grass  planted,  74, 115,  ii,  323. 

1874-75-  Works  '  repaired  and  strengthened, 
75, 119,  ii,  414. 


♦Allotment. 

1  Sur.— R.,  Aug.  20, 1824,  est.  $21,592,  and  Oct.  31, 1824,  est.  $40,000.    (H.  D.  482,  55th,  2d.) 

8  History  of  operations,  69,  410;  70,  455;  76,11,  414;  76, 178;  77, 185. 
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1875-76.  Dr.  chan.  100'  x  6'  to  Plymouth 
wharves;  repairs  to  bea«h  protection,  76, 46, 181. 

1878-79.  Extension  oi  st.  bulkhead  and  repair 
oljs.;  1,648 1.  St.  and  35 1.  of  brush  used,  79, 51, 272. 

1879-80.  1,693  t.  rubblest.  placed  in  bulkhead 
work,  extending  same  700',  80, 352. 

1880-81.  43,960  0.  y.  drd.,  from  main  chan.,  81, 
527. 

1881-83.  186J  t.  bowlders  furnished  for  repair 
of  Long  Beach;  44,969  c.  y.  drd.  from  chan.  and 
basin,  83,  522. 

1883-83.  5,006  t.  St.  placed  in  bulkhead,  ex- 
tending same  830':  640  1.  f.  of  bulkhead  backed 
with  trees  and  St.;  leak  n.  of  old  oribwork  stopped, 

83,  455. 

1883-84.   Eepairs  to  Long  Beach  bulkhead, 

84,  616. 

1884-85.    36,426  c.  y.  drd. ,  from  chan.,  85, 611. 

1885-86.  9  breaches  in  Long  Beach  repaired 
with  brush  and  st.  bulkhead  work,  86,  572. 

1886-87.    14,812  c.  y.  drd.,  87,  624. 

1887-88.  8,312  c.  y.  drd.  from  basin  and  chan., 
88,  460. 

1888-89.  Breaches  in  plank  bulkheads  at 
Long  Beach  repaired  by  hired  labor,  89,  586. 

1889-90.  13,000  c.  y.  drd.  from  the  basin,  90, 
511. 

1890-91.    6,918  c.  y.  drd.,  91,  662. 

1891-93.  11,586  c.  y.  drd.,  and  1,300  1.  f.  Long 
Beach  bulkheads  repaired,  93, 589,  690. 

1893-93.    14,998  c.  y.  drd.,  93,  779. 

1893-94.  Repair  of  bulkhead  walls  on  s.  end 
of  Long  Beach  in  progress,  94,  661. 

1895-96.    Proj.  completed,  97,  856. 

1896-97.    1,216.5'  of  bulkhead  constr.,  97,  866. 

1899-00.    44,232  c.  y.  drd.;  550'  riprap  constr., 

00,  1212; 

1900-01.    12,256.76  t.   st.   deposited,   forming 
3,391.5 1.  f.  of  dike  on  Long  Beach,  01, 1087. 
1901-03.    13,728 1.  St.  placed,  completing  6,526.5 

1.  f.  dike,  03, 882. 

1903-03.  12,200  c.  y.  dr.  in  mainten.  of  taming 
basin,  03,  782. 

1903-04.  2,0850.  y.  drd.,  from  orig.bed  of  Eel 
R.;  dam  of  earth  and  sandbags  built  across  new 
bed,  and  891 1.  f.  st.  dike  built,  04,  862. 

1904-05.    4,266 1.  St.  deposited  in  dike,  05, 829. 

1905-06.  Eepairs  made  to  dike  on  Long  Beach, 
06, 890. 

1909-10.  Riprap  dike  extended  616  1.  f.,  using 
2,499  t.  rubblest.;  repairs  to  dikes,  10, 1116. 

1910-11.  2,133'  riprap  dike  repaired  by  deposit 
of  3,990 1.  St.,  11,1190. 

1911-13.  1,301'  riprap  dike  repaired  by  deposit 
of3,230t.st.,  13, 1401. 

PHYSICAL  CHABACTEKISTICS. 

Description,  67,  46;  69,  411;  70,  456,  456;  71, 
893;  75,  ii,  413;  76, 177;  77, 184;  78,  219;  79,  271; 
95, 646;  97, 878;  99, 1088. 

Of  Goose  Pt.  chan.,  85,  538;  89,  596. 

Description  of  Gurnet  Rock  and  other  rs.  at 
mouth  of  Plymouth  H.,  97,  863. 

Dr.  chan.  and  basin  shoaling,  99, 1088. 

H.  45  m.  by  water  s.  of  Boston.  H.  contains 
2,000  acres,  almost  all  of  which,  except  chans.,  is 
dry  at  1. 1.,  13, 97. 

PLANS.    (See  Estimates  and  Projects.) 

By  S.  Haagensen,  1874,  dr.  a  good  beating  chan., 
74,  ii,  360. 

By  Maj.  Houston,  1869,  break'r  of  St.,  or  b^ton- 
coignet,  70,  467,  458. 

By  Maj.  Raymond,  1884,  excavating  a  chan. 
100'  X  6'  m.  1.  w..  Goose  Pt.  to  Cordage  Co.'s  wharf, 
1  m.;  est.,  S42,000.  Maj.  Raymond  does  not,  how- 
ever, consider  the  H.  worthy  of  imp.,  85,  638,  539. 

In  1888  Lt.  Col.  Gillespie  est.  cost  of  imp.  of 
Goose  Pt.  Chan,  by  dr.  and  r.  removal  at  $40,000, 


and  did  not  consider  the  imp.  warranted  by  the 
C.  Interests  involved,  89, 597. 

PErVATE  (CORPORATE)  WORK. 

Constr.  and  repairs,  1868,  by  the  State  authorities; 
expense,  $2,000,  68,  804;  69,  410;  76, 178;  77, 186. 

'Town  of  Plymoutti  at  its  own  expense  undertakes  - 
to  restore  and  d.  to  10',  m.  1.  w.,  chan.  and  basin 
completed  by  U.  S.,  09,  72. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Mendell,  1866,  break'r  and  js.,  66,  ii,  28. 

By  Capt.  Smith,  1868,  stronger  work,  consisting 
of  cribs,  68,  804;  69,  411;  70,  456. 

By  Maj.  Houston,  1869,  bulkhead,  with  js.  in 
front  and  rear,  70,  457. 

Prior  to  1875  apps.  were  applied  to  the  protection 
and  preservation  of  Long  Beach;  the  aggregate  of 
apps.  from  1824  to  1874,  tncl.,  was  $103,566.90. 

By  Lt.  Col.  Thom,  1874,  dr.  a  chan.  100'  x  6'  from 
the  "Middle  Ground"  to  "Long  Wharf"  at  Ply- 
mouth, 75,  il,  414.  Modified,  in  1876,  to  provide 
for  dr.  a  basin  866'  x  150'  x  8'  in  front  of  the  town 
wharves,  76,  181;  77,  188;  78,  221;  81,  528;  86, 
571;  est.,  $28,000,  13,  98. 

In  1884-86  it  was  proposed  to  w.  the  chan.  to  150' 
and  d.  to  9',  84,  616;  85,  611.  The  amount  appd. 
from  1875  to  1886,  incl.,  was  $68,500,  when  it  was 
est.  that  $16,500  would  be  required  to  complete 
existing  proj. ,  86, 65;  88, 460.  Increased  to  $17,600 
in  1889,  89, 586. 

By  Lt.  Col.  Mansfleld,  1892,  repairing  protecting 
works  of  Long  Beach,  est.  $2,000;  repau-ing  and 
extending  the  works  on  the  s.  part  of  the  beach, 
est.  $2,600;  the  balance  of  available  funds  to  be 
used  in  w.  the  imp.  chan.  to  150'  to  complete  pro- 
posed dr.,  93,  779. 

Lt.  Col.  Mansfield  est.,  1897,  $8,716.96  for  further 
imp.  of  the  H.  in  the  vicinity  of  Middle  Ground, 
97,877. 

By  Col.  Suter,  1899,  repairing  beach;  est.,  $95,700. 
Congress  app.  $75,000,  99, 1087. 

By  Col.  Suter,  1899,  redr.  chan.  and  basin  with 
$10,000  app.  by  Congress,  99, 1088. 

StJBVETS. 

Ex.  by  Maj.  MendeU,  1866,  66,  ii,  28;  67,  466. 

By  S.  Haagensen,  1872,  under  direction  of  Lt. 
Col.  Thom,  73,  1099.  1874.  Resur.  E.,  74,  ii, 
348,  349. 

Of  Chan,  and  basm,  1884,  84,  515. 

Of  Long  Beach,  1886,  86,  572. 

Ex.  of  chan.  from  Goose  Pt.,  in  Plymouth  H., 
to  the  wharf  of  the  Cordage  Co.  an.  act  July  5, 1884; 
made,  1884,  by  Maj.  Raymond  (E.  imfav.;  see 
Plans),  85,  538. 

Ex.  of  Goose  Pt.  Chan,  to  public  wharf  at 
Kingston  au.  act  Aug.  11,  1888;  made,  1888,  by 
Lt.  Col.  Gillespie  (see  Plans  and  Projects),  89,  696. 

Ex.  with  a  view  to  removing  obstr.  shoals  in  the 
H.,  and  to  d.  excavated  chan.,  au.  act  Aug.  17, 
1884;  made  by  Lt.  Col.  Mansfield,  1894  (E.  fav.  for 
limited  imp.),  96,  646. 

Ex.  Gurnet  and  other  rs.  at  the  H.  mouth  au. 
act  June  3,  1896;  made  by  Lt.  Col.  Mansfield,  1897 
(E.  unfav.),  97, 863. 

Sur.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Mans- 
field, 1897  (B.  fav.;  see  Projects),  97,  877. 

Mmor  sur.  made  by  Col.  Suter,  1899,  99, 1088. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  constr.  rubblest.  break'r  from  Long  Beach  e. 
along  crest  of  Browns  Isld.  E.  by  Lt.  Col.  Burr, 
1907  and  1908 '  (unfav. ),  09,  78. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910  (E.  to 
come.),  12, 102. 

Cong,  docs.,  etc.,  relating  to  exs.,surs.,  plans,  etc., 
13, 98-99.  '  *■       >       » 

Maps.i '  81,  628;  86,  672;  88,  460. 

H.D.  39,  56th,  1st. 


I  H.  D.  1168,  60th,  2d. 
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CAPE  COD  SHIP  CANAL,  MASS.' 


COMMERCE. 

History  of  C.  passing  across  the  isthmus  of  Cape 
Cod  since  1623,  70,  478,  479. 

Importance  of,  during  the  war  ol  1812,  70, 478, 479. 

Benefit  of  imp.  to  C,  70,  477,  481,  485,  486,  487, 
492,  495. 

Value  of  facilitating  inland  coastwise  trade, 
especially  during  war,  70,  487,  488,  494. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  70, 476,  491;  97, 64. 
Boaids: 

1825.  Board  of  internal  imp.  report  in  favor  of  a 
canal  route  via  Buzzards  and  Barnstable  Bs.,  70, 
480.  B.,  70,  491.  (Gen.  Bernard,  Maj.  Totten, 
and  I.  L.  Sullivan.) 

1860.  Advice  of  board  to  committee  appointed 
by  the  State  legislature  to  investigate  the  proposed 
location  and  constr.  of  canal,  70,  481. 

In  cbarge: 

Lt.  Col.  J.  G.  roster,  1870,  70,  477.  B.,  70,  477, 
489. 

Lt.  Col.  S.  M.  Mansfield,  1897.    E.,  97, 864. 


ESTIMATES.    (See  Plans.) 

By  Lt.  Col.  Foster,  break'r  to  protect  the  canal, 
$1,923,400,  70,  477.  For  ship  canal,  $9,703,525,  70, 
490. 

Early  est.  for  canal,  70,  494. 

LEGISLATION. 

Besolutlon  of  Mass.  in  favor  of  granting  aid  to  the 
Cape  Cod  ship  canal  by  the  constr.  of  a  bresik'r  at 
the  e.  end  of  me  canal,  70,  477. 

Charter  granted  by  Mass.  for  canal,  70,  477. 


1791.  Committee  appointed  by  the  State  legis- 
lature to  investigate  practicability  and  cost  of  a 
navigable  chan.  across  the  isthmus,  70,  479. 

Suteequent  legislation,  70,  478,  479,  481,  490. 

PHTSICAL  CHABACTEBISTICS. 

Tidal  record,  70,  482,  483,  492,  494. 
Max.  velocity  in  canal  that  would  be  caused  by 
tide,  70,  483,  484. 
Temperature  of  water  and  climate,  70,  484,  494. 
Sand  at  Barnstable  B.,  70,  495. 
Description  of  Cape  Cod  Hs.,  70,  495. 

PLANS.    (See  Estimates.) 

History  of  early  plans,  70,  478,  479. 

By  G.  R.  Baldwm,  canal  to  begin  at  Back  B.  H., 
to  be  7.6  m.  1.,  120'  w.  at  bottom,  204'  at  w.  line,  and 
18'  d.,  to  be  fed  from  Barnstable  B.  Locks  and 
receiving  basins  at  each  end,  and  a  break'r  at  Barn- 
stable B.  side,  70,  481. 

By  Lt.  Col.  Foster,  break'r  to  form  an  artificial  H. 
and  protection  to  canal,  70,  488,  489.  General  con- 
cliisions  of  Lt.  Col.  Foster,  strongly  advocating  an 
open  canal,  70,  483-489. 

SURVEYS. 

By  Mr.  Machin,  to  determine  the  practicability 
of  a  canal,  1776,  70,  479. 

By  John  Hills,  1791,  70,  479. 

By  L.  Baldwin,  1818,  70,  479,  492. 

By  Maj.  Perault,  1825,  70,  480. 

By  State  of  Mass.,  1860,  70j481. 

Ex.  and  sur.  au.  act  Mar.  3, 1881,  of  Buzzards  B. 
and  Barnstable  B.,  Mass.,  at  the  entrances  of  the 
proposed  Cape  Cod  canal;  made,  1882,  by  Lt.  Col. 
G.  K.  Warren.  83,  579-592. 

Ex.  of  approaches  au.  act  June  3, 1896;  made  by 
Lt.  Col.  Mansfield  in  1897  (no  canal),  97, 864. 
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SANDWICH  HASBOB,  MASS. 


COMMEBCE. 

Future,  probably   on  Cape  Cod   Ship   Canal, 
00, 1225. 

ENGINEERS. 

Chief  of  Engineers.    B.,  99,  81;  00,  94. 

In  charge.    Col.  C.  R.  Suter,  1900.    E.,  00, 
1224. 


PHTSICAL  CHABACTEBISTICS. 

Description  of,  00, 1225. 

E.  Ues  behind  sand  beaches,  00, 1225. 

SUB  VET. 

Ex.  au.  act  Mar.  3,  1899;  made  by  Col.  Suter, 
1899  (E.  untav.),  00, 1225. 


B-194      EAST  DENNIS,  BABNSTABLE  BAY,  MASS. 


APPROPRIATION. 

1852,  $1,500. 


SURVEY. 

Sur.  lor  break'r— B.,  Nov.  19, 1852;  est.,  $500,000. 
(H.  D.  482,  56th,  2d,  1898.) 


B-S03 


WELLFLEET  HABBOB,  MASS. 


APPEOPEIATIONS. 

1872,  $5,000,78,94. 
1888,   7,000,89,588. 
1890,   4,000,  90,  513. 

Total,  16,000 


COMMEBCE. 

Important,  78,  973. 

Value  of  fishermen's  yield,  88,  476,  477. 

CONTRACTS. 

1873.    S.  Dyer,  r.  removal,  73, 1100. 
1889.    A.  R.  Wright,  dr.,  42t  c.  y.;  removal  of 
bowlders  weighing  over  3 1.,  $10  c.  y.,  89,  688. 


B.,  78,  949,  969;  73, 


ENGINEEBS. 
Chief  of  Engineers.    B.,  71,  96;  78,  94;  73, 

105;  74, 116;  88,  31,  32;  89,  42;  90,  36;  91,  44;  98, 
50;  93,  51;  94,  48:  95.  52. 

In  charge: 

Lt.  Col.  G.  Thorn,  1871-74. 
1100;  74,  ii,  324. 

Lt.  Col.  G.  L.  Gillespie,  1888-89.    B.,  88,  476, 477. 

Lt.  Col.  S.  M.  Mansfield,  1889-95.    E.,  89,  587; 
90,512;  91,663;  98,691;  93,782;  94,563;  95,638. 

Assistant.    S.Haagensen.    E.,  78, 969;  88.479. 
OPEBATIONS. 
1878-74.    R.  removal,  73, 1100;  74, 115,  ii,  325. 
1889-90.    16,984  c.  y.  dr.,  90,  612. 


I  Cape  Cod  Canal,  from  Hyannis  to  Barnstable  B.,  Mass.    Ex.— B.  (unfav.),  Feb.  3, 1826.    Sur— E., 
Feb.  ft,  1825,  and  Nov.  13a829;  est.,  $455,816.68  and  $704,437.20.    (H.  D.  482,  56th,  2d.) 
Cape  Cod  and  Cape  Cod  H.,  Mass.    Sur.— B.,  Deo.  21, 1835.    (H.  D.  482,  55th,  2d.) 
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PHYSICAL  CHABACTERISTICS. 

Presence  of  r.,  78,  94,  949,  971. 

Character  oJ  H.  ted,  73, 971.    Tides,  73, 971. 

FliAN.   (See  Projects.) 

By  S.  Haagensen,  dr.  e.  and  w.  chans.  to  various 
w.  and  d.  (Jl,976  to  $31,004),  73,  971-972. 

PROJECTS.    (See  Plan.) 

By  Lt.  Col.  Thorn,  removal  of  r.;  est.,  $4,080,  73, 
972. 


By  Lt.  Col.  Gillespie,  1888,  chan.  4,200'  x  100'  at 
tottom,  and  6'  d.  m.  1.  w.,  Deep  Hole  to  the 
wharves;  est.,  $24,000,  88,  476;  89,  687;  93,  691. 
Increased,  1889,  on  account  of  rise  in  prices,  to 
$38,000,  89,  588. 

SURVEYS. 

Included  in  the  Coast  Sur.,  1860,  73,  969. 
By  S.  Haagensen,  1871.    R.,  73, 969. 
Au.  act  Aug.  5,  1886;  made,  1887,  by  Lt.  Col. 
Gillespie,  88,  477. 
88,  478. 
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APPROPRIATIONS. 

1826, 

$3,600.00,  66,  iii,  28. 

1829, 

3,600.00,  act  Mar.  2.  - 

1831, 

2,060. 00,  66,  iii,  28. 

1832, 

4, 600. 00,  66,  iii,  28. 

1834, 

4,400.00,  66,  iii,  28. 

1836,  • 

4,400.00,  66,  iii,  28. 

1836, 

4, 400. 00,  66,  iii,  28. 

1838, 

4, 600. 00,  66,  iii,  28. 

1862, 

5,000.00,  66,  iii,  28. 

1864, ' 

«  »  30,000. 00,  66,  ii,  24,  in,  28. 

1866, 

43,068.44,  66,  iii,  28.  • 

1866, 

8,000.00,  act  July  28. 

1869, 

*  8  8, 910. 00,  69,22. 

1871, 

6,000.00,71,96,898. 

1872, 

5,000.00,73,94,951. 

1873, 

6,000.00,73,106,1102. 

1874, 

6,000.00,  74, 116,  ii,  326. 

1876, 

5,000.00,  76, 120,  ii,  417. 

1876, 

4,000.00,  76,  47, 183;  77,  42, 189. 

1878, 

1,000.00,78,46,223. 

1879, 

1,000.00,79,52. 

1880, 

500.00,80,364. 

1881, 

5,000.00,81,531. 

1882, 

5,000.00,83,526. 

1884, 

2,000.00,84,620. 

1886, 

3,000.00,86,577. 

1888, 

7,000.00,88,463. 

1890, 

7,500.00,90,515. 

1892, 

1,600.00,93,694. 

1894, 

1,600.00,95,640. 

1896, 

1,600.00,96,614. 

1899, 

10,000.00,99,1091. 

1902, 

11,000.00,03,884. 

1905, 

5,000.00,05,831. 

1907, 

5,000.00,07,924. 

1910, 

140,000.00,10,1117. 

Total,  366,828.44 

COMMERCE. 

Of  great  importance,  66, 11. 

C.  to  he  benefited  by  imp.,  83, 526. 

Benefits  to  C.  by  mamten.  of  a  H.  of  refuge,  88, 
463. 

Considered  one  of  the  most  important  Hs.  on  the 
Atlantic  coast,  97,  879. 

In  1902, 24,000 1.,  03, 87;  1906,  20,900 1.,  07,  71. 

C.  is  small  factor  compared  with  preservation  of 
works  as  H.  of  refuge,  09,  74.  Anording  protec- 
tion to  vessels  of  all  sizes  and  descriptions,  13, 1403. 

CONTRACTS. 

1868.  J.  H.  BlaisdeU  &  Co.,  materials  and 
work,  68, 832. 

1869.  I.  Giflord,  bulkhead  and  js.,  69,  420. 
G.  Currier,  building  dike,  69,  420. 

1870.  I.  GMord,  pile  and  brush  dike,  70,  467. 

1871.  S.  Dyer,  building  dike,  73, 962. 
1877.    A.   C.   Pierce,  quarry  grout,   77,   191. 

I.  A.  Sylvester,  bowlders,  77, 191. 

1880.  J.  H.  White,  rubblest.,  $1.24  and  $1.39 1., 
81,  532. 


1881.    C.  M.  Holden,  bowlders,  $1.65 1.,  83,  527. 

1883.  J.  H.  White,  granite  quarry  grout,  $1.72 
Lt.,83,  526. 

1883.    J.  H.  White,  brush  and  st.,  83,  460. 

1888.  C.  H.  Edwards,  delivery  of  St.,  $1.38  t.; 
brush,  $4  cord,  89,  601. 

1903.  J.  G.  Thompson,  piles  driven  in  beach 
near  Abel  Hill  dike,  $5.26  each,  04,  864. 

1904.  Edwin  Canney,  St.  in  place  in  break'r, 
$2.17 1.,  05,  831. 

1910.  The  Breakwater  Co.,  for  St.  in  dike  and 
break'r,  $1.40 1.,  11, 1192. 

ENGINEERS. 

Chlet  of  Engineers.  R.,  66,  2,  3,  11,  u,  24,  28, 
41,  iii,  19,  28;  67,  46;  68,  70,  828;  69,  60;  70,  78; 
71,  95;  73,  94;  73,  106;  74,  116;  75,  120;  76,  47; 
77,  41;  78,  45;  79,  61;  80,  71;  81,  76;  83,  76;  83, 
71;  84,  77;  86,  64;  86,  66;  87,  30;  88,  32;  89,  42; 
90,  36;  91,  45;  93,  61;  93,  61;  94,  48;  95,  52;  96, 
63;  97,  62,  66;  98,  68;  99,  80;  00,  92;  01,  157; 
03, 107;  03, 87;  04, 64;  05, 69;  06, 67;  07, 70;  08, 
72;  09, 73;  10, 83,  89;  11, 87;  13, 100. 

Boards.  Convened,  Boston,  Jime  26,  1867. 
Keoom.  carrying  out  ol  plan  by  Col.  Benham  and 
Mai.  Blunt,  modified  as  follows:  That  the  closing 
of  the  inlet  be  deferred;  that  the  deposit  of  st.  be 
continued.  67,  464.  (Cols.  Bache  and  Benham 
and  Lt.  Col.  Foster.) 

In  cbarge; 

Col.  J.  D.  Graham,  1866;  66,  3,  36,  42. 

Col.  H.  W.  Benham,  1866-68;  66,  ii,  28.  R.,  67, 
467,  462,  466;  68,  829. 

Lt.  Col.  J.  G.  Foster,  1868-71.  R.,  68,  808,  810, 
832;  69,  420,  433;  70,  466,  468-470. 

Lt.  Col.  G.  Thom,  1871-83.  R.,  71, 897;  73,  949; 
73,  1101;  74,  ii,  326;  75,  ii,  415;  76,  181;  77,  189; 
78,221;  79,273;  (Col.)  80,  353;  81,530;  83,626. 

Maj.  C.  W.  Raymond,  1883-86.  R.,  83,  468;  84, 
618;  85,  613. 

Lt.  Col.  G.  L.  GiUesple,  1886-89.  R.,  86,  574; 
87,  628;  88,  462. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  R.,  89,  589; 
90,613;  91,665;  93,693;  93,784;  94,664;  95,639; 
96,  613;  97,  866,  878;  98,  879. 

Col.  C.  E.  Suter,  1899-1900.  R.,  99,  1090;  00, 
1214. 

Lt.  Col.  W.  S.  Stanton,  1901-06.  R.,  01,  1089; 
03, 884;  03, 783;  04, 864;  (Col.)  05, 830. 

Mai.  Edw.  Burr,  1906-09.  R.,  06,  890;  07,  923; 
(Lt.  Col.)  08,  966;  09,  999. 

Col.  F.  V.  Abbot,  1910-12.  K.,  10,  1117;  11, 
1191;  13, 1402. 

Assistants: 
Lt.  Adams,  66,  45. 

Capt.  G.  Burroughs,  67,  46;  68,  70, 829,  833;  69, 
60,433. 
W.J.Martin,  69,947. 
S.  Haagensen,  73, 1102;  76, 183. 
Lt.  A.  H.  Payson,  76,  111. 


♦Allotment. 

>  Sur.— R.,  Dec.  21, 1835.    (H.  D.  482,  5Sth,  2d.) 

» CaUed  $16,000, 76, 181;  77, 189;  78, 221;  79, 273.    Allotted  from  app.  for  preservation  and  repair  of  Hs. 
3  Called  $9,000,  69,  60;  and  $8,000,  66,  ii,  30;  69,  420.    AUotted  from  app.  for  preservation  and  repair 
of  Hs. 
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ESTIMATES.    (See  Projects.) 

By  Col.  Graham,  aggregate,  $43,068.44,  66, 49. 

By  Col.  Benham  and  Maj.  Blunt,  bulkhead, 
fence,  and  js.  at  Long  and  Beach  Pts.,  $8,000,  66, 
11,29. 

By  Lt.  Col.  Foster,  completion,  $20,000,  68,  808; 
beach  protection  and  dike,  aggregate,  $38,000,  68, 
810;  for  fiscal  ycOT,  $11,600,  70,  78,  469. 

By  Lt.  Col.  Thorn,  completion  and  repairs, 
$10,000,  71,  95,  898;  73,  951;  fiscal  year,  1875-76, 
$5,000,  74,  11,  326;  for  1876-77,  $5,000,  75,  120,  ii, 
416;  completion  of  existing  pro].,  $1,000,  76,  47, 183. 

For  completion  of  existing  proj.,  79, 275. 

LEGISLATION. 

Resolution  of  Mass.  in  favor  of  an  app.,  66, 11. 
OPERATIONS.! 

1865-66.  Planting  brush  fence  and  beach  grass 
at  head  of  East  H.,  and  commencement  of  exten- 
sion of  bulkhead  js.  at  Long  Pt.,  66,  ii,  30. 

1866-67.  Plank  fence,  bulkheads,  js.,  and 
other  beach  protections  made  at  Long  Pt.,  B.  H. 
Beach,  and  Beach  Pt.,  67,  46,  458. 

1867-68.  Protection  of  beach  at  Long  Pt.  and 
Beach,  Pt.  continued  and  constr.  of  dike  at  the 
"wadingplaoe"  commenced,  68,  70,  830. 

1868-69.  Bulkhead  and  js.  at  Beach  Pt.;  dike 
across  Salt  Meadows  completed,  69,  60,  420. 

1869-70.  Eepairs  to  js.  made  and  bulldiead 
and  js.  extended,  70,  78,  466. 

1870-71.  Repairs  to  bulkhead  and  js.;  con- 
structing dike,  71,  95,  897.  ' 

1871-73.  Dike  at  Abel  Hill  completed;  sundry 
repairs  made,  73, 94,  950. 

1873-73.  Extension  and  repairs  of  bulkheads 
and  js.,  by  hired  labor;  beach  grass  planted  on 
Beach  Pt.,  73, 106, 1101. 

1873-74.  Rerpairs  and  constr.  of  js.  and  bulk- 
heads at  Beach  Pt.,  State  Dike,  Long  Pt.,  and 
Cove  Section,  74, 116,  ii,  326. 

1874-75.  Biilkhead  and  js.  at  Cove  Section 
completed;  st.  biilkhead  at  Long  Pt.  enlarged  and 
Imp.;  bulkhead  and  js.  on  Beach  Pt.  repaired  and 
groms  built;  dikes  at  High  Head  and  Abel  Hill 
repaired;  beach  grass  planted  at  Beach  Pt.  and 
Cove  Section,  75, 120,  ii,  416. 

1876-76.    General  repahs,  76,  47, 182. 

1876-77.  Work  on  st.  bulkhead  at  Long  Pt.  in 
progress;  beach  grass  planted  at  Cove  Section,  77, 
41, 190. 

1877-78.  Long  Pt.  bulkhead  raised  and  ex- 
tended, and  sundry  repairs  at  other  pts.,  complet- 
ing all  the  works  proj.,  78, 222. 

1878-79.  Extending  bulkhead  and  planting 
beach  grass,  79,  52. 

1881-83.  1,753  t.  st.  placed  in  bulkhead  at 
Long  Pt.,  83,  526. 

1883-83.  1,085  t.  st.  placed  in  bulkhead,  ex- 
tending same  367  f.,  83,  458. 

1883-84.    276 1.  St.  placed  in  bulkhead,  84, 519. 

1884-85.  Extensive  repairs  to  dike  at  Abel 
Hill  and  break'r  at  l^ng  Pt.;  breaches  in  beach 
closed  by  148 1.  f.  of  brush  bulkheads,  85, 514. 

1886-87.  103  1.  f.  sand-catch  work  buUt,  87, 
529. 

1887-88.  232  1.  f.  j.  and  257  1.  f.  sand  catches 
built,  88,  462. 

1888-89.  770  t.  St.  and  135  cords  brush  de- 
livered in  Long  Pt.  bulkhead,  89,  590. 

1889-90.  1,188  t.  St.  and  160  cords  brush  de- 
livered in  Long  Pt.  bulkhead;  60'  breach  near  Abel 
Hill  Dike  closed  with  plank  bulkhead,  90,  514. 

1890-91.  Bulkhead  constr.  at  Long  Pt.  by 
hired  labor,  91,  666. 

1891-93.  Break'r  protecting  the  e.  shore  of 
Long  Pt.  extended  150';  Long  Pt.  bulkhead  com- 
pleted; repairs  to  brush  and  wood  sand  catches  at 
Abel  Hill  Dike,  93,  593. 

1894-95.  Repairs  to  bulkheads  in  progress,  95, 
640. 

1897-98.  Work  of  protection  near  Wood  End 
Light  extended  227'  and  a  portion  of  the  old  work 
repaired,  98, 880. 

1899-00.  1,409  running  f.  of  bulkhead  built 
and  400'  of  old  bulkhead  repaired  at  Wood  End; 


108'  of  new  bulkhead  built  and  105'  of  old  bulkhead 
repau'ed  at  Abel  Hill,  00, 1215. 

1900-01.  553  1.  t.  plank  bulkhead,  with  sand 
and  gravel  filling,  constr.,  01, 1089. 

1901-03.  Dike  and  bulkhead  built  along  2,800 
1.  f.  of  beach,  03, 884. 

1903-03.  Three  timber  groins  built  at  Abel 
Hill  Dike;  repairs  made  to  dike  near  the  Abel  Hill 
Dike,  and  545'  of  sand-catching  fences  built,  03, 783, 
784. 

1903-04.  995  1.  f.  of  pile  and  timber  groins 
built  near  Abel  Hill  Dike,  04,  864. 

1904-05.  1,093  t.  St.  placed  In  break'r;  611 1.  f. 
bulkhead  and  10,964  1.  f.  sand  catches  built  near 
Abel  Hill  Dike;  1,750  1.  f.  sand  catches  built  at 
Wood  End;  bulkhead  and  sand  catches  repaired, 
05,  830. 

1905-06.  405  t.  rubblest.  deposited  at  Long 
Pt.;  4,658'  sand  catches,  460'  single  and  794'  double 
bulkhead  built,  and  beach  grass  planted  at  Abel 
HUl,  06, 890. 

1906-07.  115  1.  f.  bulkheads  built  and  repairs 
made  to  bulkheads  and  sand  catches  near  AbelHill 
Dike  by  hired  labor,  07,  923. 

1907-08.  1,418  1.  f.  new  double  bulkheads  of 
timber  built  by  hired  labor  near  Abel  Hill  Dike; 
repairs  made  to  bulldieads  and  sand  catches  near 
Abel  Hill  Dike  and  Wood  End,  08, 965. 

1908-09.  48  1.  f.  bulkhead  buUt  at  Abel  HiU 
Dike,  and  repairs  to  bulkhead  made,  09,  999. 

1910-11.  6,938  t.  St.  deposited  in  dike  across 
House  Pt.  Isld.  flats,  11, 1191. 

1911-13.  32,145  t.  St.  deposited  in  dike  across 
House  Pt.  Isld.  flats,  13, 1402. 

PHYSICAL  CHABACTERISTICS. 

Described,  66, 12,  43;  76, 184;  97,  879.  Current 
and  tidal  observations,  69,  433. 

Description  of,  01, 157-58;  04,  64;  08,  72. 

Max.  draft  that  can  be  carried  to  anchorage  is 
ainple  for  largest  vessels,  10,  84;  13, 101. 

^nd  movement,  by  wind  and  sea,  13, 101.  (See 
Projects.) 

Important  H.  of  refuge  at  extremity  of  Cape  Cod, 
13, 100. 

PRIVATE  AND  CORPORATE  WORK. 

$100,000  app.  by  Mass.;  $300  or  $400  expend.,  66, 
Ii,  28.  Dike  built  across  E.  H.  Creek  by  State 
authorities,  70,  78;  71,  897;  73,  950;  76, 187;  77, 
189;  78,  222.  Bulkhead  and  js.  built  along  Beach 
Pt.  by  the  local  authorities,  71,  897;  73,  950;  76, 
185;  77, 189;  78, 222. 

PROJECTS.    (See  Estimates.) 

The  object  for  which  app.  have  been  made  is  the 
prevention  or  arrest  of  the  movement  of  sand  by 
the  winds  and  waves,  and  the  consequent  protec- 
tion of  Provincetown  H.  by  the  perpetuation  of  its 
low  shore  lines.  The  works  of  preservation  have 
consisted  mainly  of  detached  bulkheads  of  timber 
and  St.,  js.  of  wood  and  brush,  dikes,  sand-catch 
fences,  and  beacli  grass  planting.  The  earliest  app. 
was  made  in  1826;  between  this  date  and  1864 
$32,850  was  app.  for  the  constr.  of  js.  and  sand 
catches.    66,  ui,  28. 

In  1866  the  proj.  for  the  prot«ctton  of  Beach  Pt. 
and  Long  Pt.  by  the  constr.  of  bulkhead  js.  was 
adopted,  66,  ii,  29;  67,  464. 

In  1869  the  constr.  of  a  dike  at  High  Head  was 
undertaken  to  prevent  a  breach  through  the  outer 
beach  across  the  salt  meadows  and  E.  H.  Creek, 
69, 60,  420. 

In  1872  a  dike  was  built  at  Abel  Hill  across  the 
head  of  Lancey's  H.  to  prevent  the  flow  of  the  tide 
and  sand  into  the  inner  H.,  73, 950. 

Under  subsequent  app.  the  works  of  protection 
have  been  extended  and  maintained. 

From  1864  to  1886,  inel.,  $139,478.44  was  app.,  86, 
575;  87,  528.  From  the  nature  of  the  work  it  can 
at  no  time  be  considered  completed,  88,  462;  93, 
693. 

Col.  Mansfield  est,  1897,  $13,200  for  rinrapping 
near  Wood  End  Light,  97,  880. 

By  Lt.  Col.  Burr,  1910,  for  rubblest.  dike  and 
head  protection,  10,  89. 


1  History  of  operations,  71,897;  78, 949;  73, 105, 1101;  74, 115,  ii,  325;  76, 120,  ii,  415;  76,  47, 182, 185; 
77, 189;  78, 222;  79, 61,  273. 
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StiaVBTS. 

By  Lt.  Col.  Graham,  1833-35  and  1865,  66,  43. 

Bv  Lt.  Col.  Thorn,  an.,  1871  to  1875,  incl.,  71, 897; 
73,950;  73,1102;  77,189.      .      „^ 

Sur  with  a  view  to  protecting  H.  by  a  dite,  au. 
act  June  3, 1896;  made  by  Lt.  Col.  Mansfield,  1896, 
and  a  comparison  with  other  sur.  made  (see  Proj- 
ects) (K.  unfav.),  97, 879.  .        . 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  with  view 
to  protection  of  H.    K.  by  Lt.  Col.  Burr,  July  6, 1909, 


and  Feb.  18, 1910,  for  rubble  st.  dike  and  beach  pro-  _ 
teotion;  est.,  $140,000,"  10,89. 

Cong.  Docs,  etc.,  relating  to  exs.  surs.  etc.,  13, 
100 


Of.  Col.  Graham's  sur.,  66,  i. 
By  Capt.  Burroughs  mentioned,  69,  433. 
Under  direction  of  Lt.  Col.  Thorn,  by  S.  Haagen- 
sen  (4  sheets),  76, 188;  86,  576. 
97,  878. 


B-317    CHATHAM  HARBOR  (Stage  Harbor),  MASS. 


APPROPRIATIONS . 

1890,     15,000.00,91,667. 


1896, 
1899, 


6,000.00,96,615. 
3,732.79,99,1093. 


Total,  13,732.79 

COMMERCE. 

Local,  01, 158. 
1902,  6,000  t.,  03, 88. 

CONTRACTS. 

1891.    C.  W.  Anthony,  dr.,  41*  o.  y.,  93,  696. 

1899.  A.  E.  Smith,  dr.  26,312  c.  y.,  Z2^  c.  y.; 
bowlder  removal  over  3  t.,  $10,  99, 1094;  annulled, 
00, 1217. 

00.    K.  B.  Eodermond,  dr.,  01, 1091. 

ENGINEERS. 

ewe!  ol  Engineers.    R.,  91,  46;  93,  61;  93, 

52;  94,  49;  9S,  63;  96,  63;  97,  62;  98,  69;  99,  80; 
00,  92;  01, 168;  03, 107;  03, 88. 


In  cbarge: 

Lt.  Col.  S.  M.  Mansfield,  1890-98.  R.,  91,  667; 
93,  695;  93,  786;  94,  566;  96,  641;  96,  615;  97, 
858;  98,  882. 

Col.  C.  R.  Suter,  1899-1900.  R.,  99,  1093;  00, 
1217. 

Lt.  Col.  W.  S.  Stanton,  1901-03.  R.,  01,  1090; 
03,  885;  03,  785. 

OPERATIONS. 

1891-93.    8,794  c.  y.  dr.,  93,  595. 

1899-1900.  1,447  c.  y.  dr.  (contract  annulled), 
1900, 1217. 

1901-03.  16,599  c.  y.  dr.,  proj.  completed,  03, 
885;  H.  dropped  from  list  of  works  under  imp.,  03, 
786. 

PROJECTS. 

By  Lt.  Col.  Mansfield,  1890,  inner  H.  excavation, 
Chan.  6'  m.  1.  w.,  through  the  3  obstr.  bars,  100'  w. 
at  inner  and  200'  w.  at  outer  end;  est.,  $10,000,  91, 
667;  est.  increased  by  $3,732.79, 1896,  97,  869. 

By  Col.  Suter,  1899,  for  expend,  of  available 
funds,  99, 1093. 


B-318 


STAGE  HARBOR,  MASS. 


ENGINEERS.  PLANS. 

Chief  ol  Engineers.    R.,  89,  44.  By  Lt.  Col.  Gillespie,  1888,  imp.  H.  entrance  by 

In  charge.    Lt.  Col.  S.  M.  Mansfield,  1888.  R.,      dr.;  est.,  $15,000,  89,  600. 

89, 599. 

StJRVET. 

PHTSICAI.  CHARACTERISTICS.  Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  CoL 

Description  of,  89, 699.  Gillespie,  89,  599. 


B-319 


CHATHAM  NEW  HARBOR,  MASS. 


COISIMERCE. 

Sixty  to  100  catboats  make  the  H.  in  the  summer 
season,  95,  648. 

ENGINEERS. 

Chief  of  Engineers.    R.,  95, 54. 

In  charge.    Lt.  Col.  S.  M.  Mansfield,  1894-96. 
R.,  95,  647. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  a  pool  or  inlet  formed,  1851,  in  the 
drifting  sands,  96,  647. 

SURVEY. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Lt.  Col.  Mans- 
field, 1894  (R.  unlav.),  95,  647. 


iH.  D.821,  61st,  2d. 
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C— NEWPORT,  R.  I.,  DISTRICT. 
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C— NEWPORT,  R.  I.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Newport,  R.  I. 


C    1  Nantucket  Sound,  Mass.  (*) 

C    9   Nantucket     and    Vineyard    Sounds, 

Mass.,  and  Cape  Cod,  Mass.  (*) 
C    3    Nantucket     Sound,    Mass.    (PoUock 

Rip  Channel)  (*) 
C    4  Oyster  Cr.,  Mass.  (1) 
C    5  Herring  B.,  Mass.  (1) 
C    6  Sevan  Pond  B.,  Mass.  (1) 
C    7  Bass  B.,  Mass.  (1) 
C    8  Parkers  R.,  Mass.  (1) 
C    9  Byannis  Harbor  ot  Betuge,  Mass.  (1) 
C  10  CentervUle  E.,  Mass.  (1) 
C  11  Foponesset  B.,  Mass.  (1) 
C  12  Cotult  B.,  Mass.  (11) 
C  13  Cotult  H.,  Mass.  (1) 
C  14  Mashpee  B.,  Mass.  (11) 
C  15  WaquoU  B.,  Mass.  (1) 
C  16  Falmouth  H.,  Mass.  (1) 
C  17  Great  B.,  Mass.  (15) 
C 18  Woods    Hole    H.    and    Chan.,    Mass- 

(83) 
C  19  Little  H.,  Woods  Hole,  Mass.  (23) 
C  20  Quostinet  B.,  Mass.  (IS) 
C  21  Eel  Pond,  Mass.  (1) 
C  22  ChUds  B.,  Mass.  (21) 
C  23  Vineyard  Sound,  Mass.  (1) 
C  24  Tarpaulin  Cove  (H.  ol  Betuge),  Nau- 

shon  Isld.,  Mass.  (23) 
C  25  Canapltslt  Chan.,  Mass.  (23  and  34) 
C  26  Menemsha  (Bite  or  Bight)  H.,  Mass. 

(23)  :  ,  *■  t 

C  27  Vineyard  Haven  H.,  Mass.  (33) 

C  28  Cottage  City  H.,  Mass.  (1) 

C  29  Edgartown  H.,  Mass.  (1) 

C  30  Marthas    Vineyard    (Edgartown    H.), 

Mass.  (1) 
C  31  Nantucket  H.,  Mass.  (1) 
C  32  Nantucket,  Mass.  (Bar  at  entrance  to 

H.),  (1) 
C  33  IiTantucket,   Mass.  (Break'r  at  Great 

Pt.),   (1)     ; 

C  34  Buzzards  B.,  Mass.  (*) 

C  35  Pocasset  B.,  Mass.  (34) 

C  36  Back  B.,  Mass.  (34) 

C  37  Monument  B.,  Mass.  (34) 

C  38  Cohasset  Narrows,  Mass.  (34) 

C  39  Onset  B.,  Mass.  (34) 

C  40  Onset  H.,  Mass.  (39) 

C  41  East  B.,  Mass.  (39) 

C  42  Wareham  B.,  Mass.  (34) 

C  43  Wareham  H.,  Mass.  (34) 

C  44  Crooked  B.,  Mass.  (42) 


C  45  Agawam  B.,  Mass.  (42) 

C  46  Wanktnco  B.,  Mass.  (43) 

C  47  Broad  Marsh  B.,  Mass.  (42) 

C  48  Weweantltt  B.,  Mass.  (34) 

C  49  Mattapoisett  H.,  Mass.  (34) 

C  50  Mattapoisett  B.,  Mass.  (49) 

C  51  Nasketucket  B.,  Mass.  (34) 

C  52  Nasketucket  B.,  Mass.  (51) 

C  S3  New  Bedford  H.,  Mass.  (34) 

C  54  Acushnet  B.,  Mass.  (53) 

C  55  Apponegansett  H.,  Mass.  (34) 

C  56  Apponegansett  B.,  Mass.  (55) 

C  57  Little  B.,  Mass.  (*) 

C  58  Westport  B.,  Mass.  (*) 

C  69  Westport  (Point)  H.,  Mass.  (68) 

C  60  Westport  B.  (E.  Br.),  Mass.  (*) 

C  61  Westport  E.  (W.  Br.),  Mass.  (*) 

C  62  Churches    Cove  H.,  Little  Compton, 

B.  I.  (*) 
C  63  Sakormet  B.,  B.  I.  (*) 
C  64  Sakonnet  Pt.  H.,  B.  I.  (.*) 
C  65  Newport  H.,  B.  I.  (Spit),  (78) 
C  66  Coasters  Island  H.,  B.  I.  (78) 
C  67  Newport  H.,  E.  I.  (78) 
C  68  Mount  Hope  B^  Mass.  (63) 
C  69  Taunton  B.,  Mass.  (68) 
C  70  Fall  Elver  H.,  Mt.  Hope  Bay,  Mass.  (69) 
C  71  Assonet  B.,  Ma^s.  (69) 
C  72  Mill  B.,  Mass.  (69) 
C  73  Three  Mile  E.,  Mass.  (69) 
C  74  Segreganset  B.,  Mass.  (69) 
C  76  Lees  B.,  Mass.  (68) 
C  76  Coles  B.,  Mass.  (68) 
C  77  Klckemult  B.,  Mass.  (68) 
C  78  Narragansett  B.,  B.  L  (*) 
C  79  Narragansett  Bay,  B.  I.  (Ohio   Beel), 

(78) 
C  80  Warren  B.,  B.  I.  (78) 
C  81  Providence  B.,  B.  I.  (78) 
C  82  BuUock  Cr.,  B.  I.  (81) 
C  83  Seekonk  (Fawtucket)  E.,  B.  I.  (81) 
C  84  Pawtuxet  Cove,  E.  I.  (81) 
C  86  Pawtuset  H.,  E.  I.  (84) 
C  86  Pawtuxet  E.,  B.  I.  (85) 
C  87  Narragansett  Bay  Channel,  E.  L  (78) 
C  88  Greenwich  Bay,  E.  I.  (78) 
C  89  Greenwich  H.,  E.  I.  (87) 
C  90  Apponaug  B.,  B.  1.  (78) 
C  91  Apponaug    H.,  Cowessett   Bay,    E.   I. 

(87) 
C  93  Potowomut  E.,  E.  I.  (78) 
C  93  Wlckford  H.,  E.  I.  (78) 


'Atlantic  Ocean, 
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C  94  Mill  Cr.,  R.  I.  (78) 

C  95  Nannacatncket  R.,  R.  I.  (78) 

C  96  Pattaguomscott  R.,  R.  I.  (*) 

C  97  Conanlcut  Island,  R.  I.  (78) 

C  98  BlsseUs  Cove,  R.  I.  (78) 

C  99  NarragansettBay,NarroTvR.,B.I.(78) 

C  100  Narragansett  Pier,  R.  I.  (78) 


C  101  Point  Judith  Fond,  R.  I.  (*) 
C  103  Pt.  Judltb,  R.  I.,  Harbor  of  Reluge  (*) 
C  103  Great  Salt  Pond,  Block  I.,  R.  I.  (*) 
C  104  Block  Isld.,  R.  1.,  Harbor  ol  Refuge  (*) 
C  106  Watch  Hill,  R.  I.  (*) 
C  106  lilttle  Narragansett  Bay,  Conn,  and 
R.  I.  (*) 


C-3    NANTUCKET  AND  VINEYARD  SOUNDS,  MASS.,  AND 
CAPE  COD,  MASS. 


ENGINEERS. 

Chief  of  Engineers.    R.,  04,  87. 

Boards.  R.  regarding  adaptability  of  Vineyard 
and  Nantucket  Sounds,  Cape  Cod,  as  a  H.  of  reluge 
fCol.  C.  B.  Suter,  Col.  S.  M.  Mansfield,  and  Maj. 
Geo.  W.  Goethals).  Board  favored  Vineyard 
Haven  as  best  location  for  H.  of  refuge,  and  H.  dr. 
also  at  or  near  Falmouth;  est.,  $1,132,500,  04,  9S1, 


PHYSICAL  CHARACTERISTICS. 

Details,  05,  950. 

Vineyard  and  Nantucket  Souods  combined  form 


the  greatest  C.  highway  in  the  world;  owing  to 
shoals,  fogs,  and  strong  tidal  currents  it  is  ex- 
tremely dangerous,  04, 969. 

SURVEY. 

Act  June  13,  in02,  au.  ex.  of  various  Hs.  in  New- 
port district  (Pt.  Judith,  Block  Isld.,  Great  Salt 
Pond,  Vineyard  and  Nantucket  Sounds,  Menemsha 
Bight,  Squash  Meadow,  Edgartown  H.,  Falmouth 
H.,  L' Homme  Dieu  Shoals,  Hyannis,  Hand- 
kerchief and  Chatham  Eoads,  Pleasant  B.,  Great 
Pt.,  etc.),  with  view  to  oonstr.  H.  of  refuge.  (See 
BE.,  R.,  Oct.  30,  1903,1  04,  959.) 


C-3    NANTUCKET   SOUND,  MASS.  (Pollock  Rip  Channel). 


APPROPRIATION. 

1912,  $125,000,  18, 1406. 

COMMERCE. 

Est.  that  C.  of  over  20,000,000  t.  will  be  greatly 
benefited  if  new  Chan,  is  constr.  and  maintained. 
13, 103. 

ENGINEERS. 

Chief  of.    R.,  11, 118;  18, 103, 136. 
In  charge; 

Lt.  Col.  J.  C.  Sanford,  11,  92. 
Col.  F.  V.  Abbot.    R.,  18, 1405. 


PROJECTS. 

Act  July  25,  1912,  provides  for  imp.  of  Pollock 
Hip  Chan,  through  shoals  lying  near  entrance  to 
Nantucket  Sound,  by  dr.  to  30'  d.,  m.  1.  w.;  est., 
$250,000,2 13, 103. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  for  removal 
of  n.  end  of  Stone  H.  Shoal  and  of  such  portions  of 
Bearse  Shoal  and  Pollock  Eip  Shoal  as  might  be 
necessary,  11, 118.  R.,  Lt.  Col.  Sanford,  Nov.  16 
1909,  and  Nov.  21, 1911;  est.,  $250,000,2  13, 136. 

Map.2 


C-5 


HERRING  RIVER,  HARWICH,  MASS. 


COMMERCE. 

Description  of,  98, 932.'' 

ENGINEERS. 

Chief  of  Engineers.    R.,  98,  84. 
In  charge.    Maj.  D.   W.   Lockwood,  1897-! 
R.,  98,  932. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  98,  933. 

SURVEYS. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Lock- 
wood,  1897  (R.  unfav.),  98,  933. 


C-5  (a) 


SALT  POND,  HARWICH,  MASS. 


COMMERCE. 

Description  of,  98, 934. 

ENGINEERS. 
Chief  of  Engtneeis.   R.,  98, 84. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  98, 934. 

SURVEY. 

Ex.  au.  act  June  3,  18%;  made  by  Maj.  Look- 


«jniei  oijcingmeers.    n.,  ao,  b4.  "•^-  ""•  "^  •""i"  ";  1°£">  "^'■ 

In  charge.    Maj.   D.   W.   Lockwood,  1897-98.      wood,  1897  (R.  unfav.),  98, 934. 
R.,  98,  934. 


C-7 


APPROPRIATIONS. 

Mar.  2, 1829,        ■>  $150. 00  (sur.). 
July  4, 1836,      U0,000.41 
July  7, 1838,     « 10,000.00 


BASS  (Harbor)  RIVER,  MASS.' 

COMMERCE. 


Total, 


20,150.41 


Description  of.    Purely  local,  with  no  prospect, 
of  increase.    95,  739;  00, 1283. 

ENGINEERS. 

Chief  of  Engineers.    R.,  96, 72;  99, 97;  00, 110 


♦Atlantic  Ocean. 
>  H.  D.  60,  58th,  2d. 
'E.  D.e36,62d,2d. 


s  Sur.— R.,  Feb.,  1830,  est.,  $19,930.41.    (H.  D.  482,  65th  2d  ) 
•  Treas.  Dept.  Doc.  No.  373, 1882.  ' 
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In  cbarge: 

Capt.  W.  H.  Bixby,  1895.    K.,  95,  739. 

Maj.  D.  W.  Lookwood,  1900.    B.,  00, 1282. 

PHYSICAL  CHARACTERISTICS. 

Probable  effect  on  the  proposed  imp.  by  the 
constr.  of  the  Cape  Cod  Ship  Canal  in  the  vicinity, 
95,  739,  743. 

Description  of,  95,  739,  743;  00, 1283. 


SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1895,  by  Capt. 
Bixby  (R.  unfav.),  95,  739. 

Ex.  au.  act  Mar.  3,  1899;  made,  1899,  by  Maj. 
Lockwood  (R.  unfav.),  00, 1283. 


C-9 


HYANNIS  HARBOR  OF  REFUGE,  MASS.' 


APPROPRIATIONS. 

1827,  $10, 650. 00,  act  Mar.  2. 

1830,  6, 617. 82,  act  Apr.  30. 

1831,  8,  «X).  00,  act  Mar.  2. 

1832,  7,600. 00,  act  July  3. 

1833,  5,000. 00,  act  Mar.  2. 

1834,  10, 000. 00,  act  June  28. 

1835,  9,000. 00,  act  Mar.  3. 

1837,  5, 000. 00,  act  Mar.  3. 

1838,  8, 764. 00,  act  July  7. 
1852,  5, 000. 00,  act  Aug.  30. 

1870,  12,000.  00,  70,  79;  71,  895. 

1871,  10,000. 00,  71,  95,  895;  79,  953. 

1873,  10,000.00,73,86. 

1874,  6, 000. 00,  74,  96,  ii,  181;  75, 106. 

1878,  3,000. 00,  78,  46,  226. 

1879,  2, 500. 00,  79,  53,  297. 
1881,  5,000.00,81,540. 
1886,  10,000.00,86,586. 
1888,  10, 000. 00,  88,  485. 
1890,  8,000.00,90,553. 
1892,  6,000.00.93,599. 
1894,  3,600.00,95,657. 
1896,  6,000.00,96,625. 
1899,  2,162.00,99,1104. 
1902,  20, 000. 00,  02,  891. 
1905,  *  8  8,173.26,  07,  930. 

Total,  197,267.07  (incl.  sales,  recovery  of  bond, 
$197,787.75,  13,  1467). 
COMMERCE. 
Description  of,  70,  459;  73, 86. 
Small;  H.  chiefly  valuable  as  place  of  refuge; 
actual  (local)  C,  1911,  2,434 1.;  10,  90;  13, 105. 

CONTRACTS. 

1870.  G.  Clapp,  repairing  break'r,  $38.62  1.  f., 
71,  897. 

1871-  G.  Clapp,  repairing  and  completing 
break'r.  $37.50 1.  f.,  71, 897. 

1873.  Dawson,  Tank  &  Co.,  granite,  $4.40  t., 
73,  949. 

1878.  J.  H.  White,  granite,  $1.46  t.,  79,  296. 

1879.  F.  Crocker,  removal  of  wreck,  $370,  79, 
296;  J.  H.  White,  granite  riprap,  $1.43  t.,  80,  366. 

1881.  C.  E.  Davis,  riprap  granite,  $1.69  t.,  81, 
539. 

1886.  Frank  Pldgeon  Dredging  Co,  dr.,  14.9i!! 
c.  y.,  87, 533. 

1893.  J.  H.  Fenner,  dr.,  16.5t  c.  y.  ($3,600), 
93,  806. 

1895.  Hartford  Dredging  Co.,  dr.,  17.3*  c.  y. 
($2,000),  95,  657. 

1896.  Hartford  Dredging  Co.,  dr.,  21*  c.  y., 
97  885. 

1903.  C.  H.  Latham,  dr.,  19.7*  c.  y.,  03,  789; 
annulled  Sept.  5, 1903,  04,  904. 

1903.  J.  S.  Packard  Dredging  Co.,  dr.,  24*  c.  y., 
04,  905. 

1905.  Morris  &  Cumings  Dredging  Co.,  dr., 
23.9*  0.  y.,  06, 843. 

DOCUMENTS.    (Nol;  printed  in  reports.) 

R,  Lt.  C.  E.  Blunt,  1852,  73,  948;  R.,  Maj. 
Warren,  1873,  73,  947;  R.,  importance  of  early  re- 
moval of  a  wreck,  79, 296. 


ENGINEERS. 

Chiel  ot  Engineers.  B.,  66, 7;  70, 79;  71, 95; 
73,  94;  73,  86;  74,  96;  75,  106;  76,  48;  77,  42; 
78,  46;  79,  52;  80, 72;  81,  77;  83,  77;  83,  72;  84, 
79;  85,  68;  86,  68:  87,  31;  88,  33;  89,  44;  90,  38; 
91,  48;  93,  52;  93,  53;  94,  50;  96,  55,  72;  96,  55; 
97,66:  98,70;  99,82,  97;  00,  94,  111;  01, 160;  03, 
108;  03, 88;  04,  70;  05,  74;  06,  73;  07,  75;  09, 
78:  10, 90;  11,  92;  13, 104. 

In  cbarge: 

Col.  J.  D.  Graham,  1865.    B.,  66,  41. 

Maj.  D.  C.  Houston,  1869.    R.,  70,  459. 

Lt.  Col.  J.  G.  Foster,  1870.    R.,  70,  467. 

Lt.  Col.  G.  Thom,  1871-73.    B.,  71 ,  895;  73,  952. 

Maj.  G.  K.  Warren,  1873-83.  B.,  73,  947;  74,  ii, 
180;  75,  ii,  266;  76,  203;  77, 193,  194;  78,  225;  79, 
296;  (Lt.  Col.)  80, 365;  81,  539;  83,  648. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  B,  83,  467;  84, 
591;  85,  660,  619;  86,  585. 

Maj.  W.  E.  Livermore,  1887-92.  B.,  87,  532: 
88,  484;  89,  606;  90,  552;  91,  694. 

Capt.  W.  H.  Bixby,  1892-95.  B.,  93,  598:  93, 
804;  94, 571;  95, 656,  744. 

Maj.  D.  W.  Lockwood,  1896-1900.  R.,  96,  624; 
97,  884;  98,  896;  99,  1104;  00,  1234,  1284,  1286. 

Maj.  G.  W.  Goethals,  1901-02.    R.,  01, 1110;  03, 

Capt.  C.  E.  Gillette,  1903.    R.,  03,  788. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B_  04, 904;  06, 
842;  06,  896;  07,  930. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  B.,  09, 1005;  10, 
1123. 

Col.  F.  V.  Abbot,  1911-.    E.,  11, 1195;  13, 1406 

Assistant.    P.  M.  Blake.    B.,  74,  ii,  181. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Houston,  1870,  completion  of  the  work, 
$93,000,  70,  460. 

By  Lt.  Col.  Thom,  1871,  completion  of  the  work, 
$10,000,  71,  95;  73,  94,  962. 

By  Maj.  Warren,  1873,  Increasing  the  w.  of  the 
base  of  the  break'r,  $25,000,  73, 86,  948,  949. 

By  Maj.  Warren,  1879,  completion  of  existing 
proj.,  $5,000,  79, 297. 

LEGAL  PROCEEDINGS. 

$600  accepted  in  compromise  of  suit  of  U.  S.  vs. 
James  E.  Payne  and  A.  J.  Eose,  sureties  on  the 
bond  of  C.  H.  Latham,  failing  contractor  for  work 
at  Hyannis,  brought  Nov.  3,  1905,  for  recovery  of 
$3,065.15,  damages,  etc.,  09, 1006. 

OPERATIONS.^ 

1870-71.    300 1.  f.  break'r  rebuilt,  71,  95,  895 

1871-73.    250 1.  f.  break'r  rebuilt,  73,  94,  963. 

1873-73.    Eepairs  in  progress,  73,  86,  949. 

1873-74.    220 1.  f.  break'r  rebuilt,  74, 96,  ii,  180. 

1874-76.  1,460  t.  riprap  placed,  on  the  outside 
mainly,  76,  ii,  267. 

1878-79.  Strengthening  the  break'r  by  riprap; 
1,675 1.  of  granite  used,  79,  52,  296. 

1879-80.  1,211 1.  St.  deposited  at  outside  base 
of  break'r,  80,  366. 

1881-83.    2,560 1.  st.  placed  in  break'r,  83,  548. 

1886-87.    2,441  o.  y.  dr.,  87, 632. 


♦Allotment. 

1  Sm:.— B.,  1826,  est.  $10,560.    (H.  D.  482,  65th.  2d.) 

'  $9,200  less  $1,026.75  transferred  to  Nantucket  H.,  07, 75. 

3  Summary  of,  prior  to  1870,  70,  459;  73, 947;  75,  ii,  267;  79, 295. 
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1887-88.  21,389  c.  y.  dr.,  88,  484. 

1889-90.  Dr.  in  15i'  area,  90, 652. 

1890-91.  22,100  0.  y.  dr.,  91,  694. 

1891-93.  6,360  c.  y.  dr.,  98,  598. 

1893-94.  21,880  0.  y.  dr.,  94,  572. 

1896-97.  About  15,000  o.  y.  dr.,  97, 884. 

1897-98.  25,803  c.  y.  dr.,  98, 896. 

1903-04.  25,346  c.  y.  dr.,  04,  904. 

1904-05.  49,654  c.  y.  dr.,  06, 842. 

1905-06.  28,874  c.  y.  dr.;  proj.  completed,  06, 


PHYSICAL  CHABACTEBISTICS. 

Description,  70,  469;  74,  ii,  182;  96,  744. 

Deterioration  Iti  depth  lias  occurred  along  s.  and 
w.  sides  of  area  protected  by  break'r,  11, 1195. 

On  s.  shore  of  Cape  Cod,  16±  m.  to  w.  of  heel  of 
cape;  important  K  of  refuge  for  smaller  vessels 
passing  ttirough  Nantucket  Sound,  la,  104. 

PBOJECTS.    (See  Estimates.) 

The  orig.  proj.  was  tor  a  break'r  of  riprap  st. 
1,170'  1.,  covering  an  anchorage  area  of  175±  acres 
and  having  an  entrance  d.  of  15'.  This  was  com- 
menced in  1827 andcompleted in  1838;  cost, $70,931. 
80,  366;  86,  586. 

By  Maj.  Warren,  1873,  increasing  w.  of  base  of 
break'r  and  otherwise  strengthening  it;  est., 
$25,000,  73,  86,  948.  949. 


By  Lt.  Col.  Elliot,  1885,  increasing  the  d.  of  the 
anchorage  area  within  the  H.;  est.,  $45,743.20,  85, 
621;  86,  686;  87,  532;  93,  698. 

Mai.  lockwood  est.,  1899,  $32,600  to  complete  the 
proj.  of  1885, 1900, 1286;  $30,568.94,  13, 104. 

Lt.  Col.  Sanford  est.,  1910,  $24,000  to  restore  d., 
10, 1124. 

SURVEYS. 

Ex.,  Lt.  Blunt,  1852,  73,  948. 

Ex.,  Mai.  Houston,  1869,  70,  469. 

By  Maj.  Warren,  1873,  73,  948.  B.,  74,  ii,  180 
182. 

OfH.,  1884,  86,  660,  619. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Bixby, 
1895  (R.  fav.),  96,  744. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made  by  Maj. 
Lockwood,  1899  (limited  imp.  recom.),  00,  1284, 
1286. 

Of  dr.  area,  10,1123. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  18, 105. 

Maps: 

84,  592;  85, 560;  93, 804;  96,  666;  03,  788. 
Sketch  showing  proposed  work,  by  Maj.  Houston, 
70,  460. 


C-13 

COMMERCE. 

Description  of,  00, 1288. 

ENGINEERS. 

Chief  of  Engineers. 
In  cbaige.    Maj.  D. 
00, 1287. 


COTUIT  HARBOR,  MASS. 


B.,  00,  111. 

W.  Lockwood,  1900.    B., 


PHYSICAI,  CHARACTERISTICS. 

Description  of;  series  of  sandy  bays  opening  into 
Nantucket  Sound,  with  1  or  2  openings.  Cotuit 
entrance  is  about  8  m.  sw.  from  Hyannis.    00, 1288. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1899;  made,  1899,  by  Maj. 
Lockwood  (E.  unfav.),  00, 1288. 


C-16 


FALMOUTH  HARBOR,  MASS. 


ENGINEERS. 

Chief  of  Engineers.    B.,  87,  43. 
In  charge.   Maj.  W.  E.  Livermore, 
00,  87,  667. 


B., 


PHYSICAL  CHABACTEBISTICS. 

Description,  87, 667. 

SURVEYS. 

Ex.  au.  act  Aug.  6,  1886;  made,  1886,  by  Maj. 
Livermore  (B.  tmfev.),  87,  567. 


C-18     WOODS  HOLE  HARBOR  AND  CHANNEL,  MASS. 


APPEOPBIATIONS. 

'$2,600,74, 

'  15,000,  79, 

62,000,  88, 


1852, 
1879, 
1882, 
1884, 
1886, 


1899, 
1902, 
1905, 
1906, 


26,000,  84, 
14,500,86, 
6,000,  96, 
20,000,  96, 
20,000,  99, 
20,000,  08, 
70,000,  05, 
100.000,06, 


ii,  277. 

63,  298. 

650. 

600. 

692. 

667. 

635. 

1113. 

895. 

849. 

901. 


Total,  344,000  (total,  less  $400.08  returned  to 
Treas.,  $343,599.92,  18,  1410). 
COMMEBCE. 
Important,  74,  ii,  277,  280,  281;  80,  370. 
1911,  49,128 1.,  18, 109. 

CONTBACTS. 

1879.  G.  W.  Townsend,  removal  of  bowlders, 
J7  0.  y.    T.  McDermott,  dr.,  245if  c.  y.,  80,  368. 

1883.  G.  W.  Townsend,  r.  removal,  $5  o.  y., 
83,  473.  I.  A.  Sylvester,  dr.,  bowlder  removal, 
riprap,  and  retainmg  and  p.  wall  constr.,  84,  698. 

1886.  W.  H.  Molthorp  &  Co.,  wharf  constr. 
C.  E.  Davis,  r.  removal,  87, 639. 


1887.  Frank  Pidgeon  Dredging  Co.,  dr.,  $1.10 
c.  y.,  87,  539.  G.  W.  Townsend,  r.  removal,  87, 
540. 

1897.  C.  W.  Johnston,  dr.,  $7.75  c.  y.;  removal 
of  bowlders,  $7.75  c.  y.  ($18,000),  97,  896. 

1899.    R.  G.  Packard  Co.,  dr.,  $2.23  c.  y.,  99, 


1113. 

1903. 
794. 

1906. 


E.  G.  Packard  Co.,  dr.,  $3.47  c.  y.,  03, 


B.  G.  Packard  Co.,  dr.  shoals,  about 
20,000  c.  y.,  $1.74  c.  y.,  06,  902. 

1907.  C.  M.  Cole,  dr.,  $2.24  c.  y.,  and  use  of  dr. 
for  removing  bowlders,  etc.,  $249  per  day,  08,  975. 

1911.  C.  E.  Davis,  removing  bowlders,  $69  per 
day,  11,  1199.  J.  R.  Burke,  removing  shoai  spots 
to  13',  m.  1.  w.,  $49,650,  18, 1410. 

ENGINEEBS. 

Chief  of  Engineers.    E.,  66,  7,  37;  73,  93;  74, 

103;  78,  61;  79,  53,  56;  80,  73;  81,  79;  88,  79;  83, 
74;  84,  81;  85,  69;  86,  69;  87,  33;  88,  34;  93,  70; 
95,  58,  72;  96,  57;  97,  69;  98,  73;  99,  84;  00, 
97,  01,162;  03,111;  03,91;  04,73;  05,78;  06,77; 
07,  78;  08, 80;  09, 82;  10,  92;  11,  95;  13, 108. 

In  charge: 

Col.  J.  D.  Graham,  1866-66;  66,  37. 
Maj.  G.  K.  Warren,  1873-83.    B.,  74,  ii,  275;  79, 
297,  299;  (Lt.  Col.)  80,  367;  81,  645;  83,  549. 


>  Great  Woods  Hole  H. 


>  Entrance, 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.  J 


EIVER  AND  HABBOE  WOBKS. 


Ill 


Lt.  Col.  G.  H.  Elliot,  1883-87.  R.,  83,  472;  84, 
597;  85, 580;  86,  591. 

Maj.  W.  E.  Livermore,  1887-88.  E.,  87, 537;  88, 
488. 

Capt.  W.  H.  Bixby,  1893-95.  E.,  93,  860;  95, 
666,  750. 

Mai.  D.  W.  Lookwood,  1896-1900.  E.,  96,  633; 
97, 894;  98,  903;  99, 1111;  00, 1242. 

Maj.  G.  W.  Goethals,  1901-02.  R.,  01, 1117;  03, 
894. 

Capt.  C.  E.  Gillette,  1903.    E.,  03,  793. 

Lt.  Col.  J.  H.  Willard,  1904-07.  E.,  04,  909;  05, 
849;  06,  901;  07, 935. 

Maj.  H.  Taylor,  1908.    E.,  08, 975. 

Lt.  Col.  J.  C.  Sanlord,  1909-10.  E.,  09, 1009;  10, 
1127. 

Col.  F.  V.  Abbot,  1911-.    E.,  11, 1199;  12, 1409. 

Assistants: 

J.  P.  Cotton.    E.,  74,  ii,  277;  81,  546. 

C.  E.  Mather,  74,  ii,  277. 

Lt.  W.  W.  Harts.    E.,  93,  862;  95,  752. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  J.  P.  Cotton,  imp.  of  straits;  7  est.,  varying 

from  J5,000  to  t446,000,  74,  ii,  280,  281;  79, 298. 
By  Maj.  Warren,  chan.,  $6,000,  79, 299. 

OPERATIONS. 

185S-53.  Break'r  built  on  n.  side  of  H.,  74,  ii, 
277,  279. 

1879-80.  15,134  c.  y.  dr.  from  chan.  at  Little 
H. ;  1,001  c.  y.  r.  and  bowlders  removed  from  Woods 
Hole  Straits,  80,  369,  370. 

1880-81.  71  c.  y.  bowlders  removed  from  chan., 
81,  645. 

1883-83.  Bowlders  removed  from  site  of  pro- 
posed p.  and  wharves,  83,  473. 

1883-84.  6,622  c.  y.  dr.  for  foundation;  162  t. 
bowlders  removed;  3,440  t.  granite  masonry  and 
riprap  laid  in  p.  and  retaining  walls,  84,  699. 

1884-85.  Masonry  walls  of  p.  basin  completed; 
Interior  of  p.  basin  and  berths  for  vessels  at  wharves 
dr.  to  15'  and  18',  and  coal,  west,  and  the  cross 
wharves  completed,  85,  583. 

1886-87.  Constr.  of  e.  and  s.  wharves  in  prog- 
ress; removal  of  rs.  from  the  strait,  87,  537. 

1887-88.    Proj.  completed,  88,  488. 

1894-95.  Bepairs  to.  sea  wall  and  wharf  in 
progress,  95,  666. 

1895-96.  Repairs  and  misc.  work  in  progress 
on  sea  wall,  etc.,  96,  634. 

1897-98.    2,450.68  c.'  y.  dr.,  98,  904. 

1899-00.  7,683  c.  y.  sand,  and  86  o.  y.  bowlders 
removed,  00, 1243. 

1903-03.  4,341  c.  y.  dr.  and  42,272  c.  y.  bowl- 
ders removed,  03,  793. 

1903-04.  998  c.  y.  dr.  and  10  c.  y.  bowlders 
removed,  04,  909. 

1905-06.  10,928  c.  y.  dr.  in  removing  shoals, 
06,  901. 


1906-07. 
1907-08. 
1908-09. 
09, 1009. 
1910-11. 
1911-13. 


17,849  0.  y.  dr.  07,935. 

4,091 0.  y.  dr.,  08,  975. 

Small  shoal  blasted  in  e.  end  of  chan., 

5  shoals  removed,  11, 1199. 

Work  of  removing  shoal  spots  in 


progress,  13, 1410, 

PHTSICAIi  CHAEACTEEISTICS. 

Tidal  observations,  74,  ii,  276,  278,  279;  79,  298; 
80,  370. 

Description,  80,  367;  93,  862;  96,  751. 

Importance  of  proposed  p.  and  break'r  constr.  to 
U.  S.  fisheries,  83,  652. 

Number  of  small  shoal  spots ,  10, 1127. 

Max.  draft  10',  m.  I.  w.,  13, 109. 

PLANS.    (See  Estimates  and  Projects.) 
By  J,  P.  Cotton,  imp.  of  strait  by  removing 

bowlders  and  drg.  chan.,  74,  ii,  280. 
By  Maj.  Warren,  1873,  imp.  of  Hr.  by  excavation 

of  chan.  800'  w.  with  central  d.  of  18'  m.  1.  w.;  est., 

{446,000,  80,  370. 

PRIVATE  WOEK. 

Break'r  completed  by  private  parties,  74,  ii,  277. 

PROJECTS.    (See  Estimates  and  Plans.) 

App.  of  $15,000,  made  1879,  expend,  in  drg.  and 
removing  the  bowlders  from  enhance  to  the  Hr., 
80,  369;  81,  545.- 

Proj.  1882  proposed  retaining  walls  on  shore,  a 
hollow  p.  and  wharves  for  the  use  of  the  Fish  Com- 
mission and  other  branches -of  the  public  service, 
and  removal  of  rs.  from  the  straits;  est.,  $52,775, 
83,  560,  551;  84,  598.  Work  under  this  proj.  com- 
pleted July,  1887,  88,  488. 

By  Capt.  Bixby,  1896,  executing  work  by  hired 
labor  and  purchase  of  materials  m  open  market, 
95,  666. 

By  Lt.  Harts,  1895,  chan.  w.  of  300'  and  1.  w.  d. 
of  13'  through  the  strait  and  its  se.  branch;  est. 
$396,000,  96,  752;  97,  895. 

SURVEYS. 

By  J.  P.  Cotton,  1873,  73,  93;  74, 103,  ii,  275, 277. 

Made,  1878,  78,  61;  79,  63,  66,  298,  299. 

Soundings  and  observations  for  velocity  and 
direction  of  currents,  74,  ii,  278;  79,  299. 

For  p.  and  break'r  in  "  Great  Hr.,"  Woods  Hole, 
83,  650. 

Ex.  au.  act  Jiily  14,  1892;  made  by  Capt.  Bixby, 
1893  (R.  fav.),  93,  860. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Lt.  Harts, 
1895  (R.  fav.),  95,  751. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 109. 

Maps.    80,-368;  84,  598;  95,  666;  03,  793. 


C-19        LITTLE  HARBOR,  WOODS  HOLE,  MASS. 

OPEEATIONS. 


APPROPRIATIONS. 

1905,  $18,000,  05,  848. 

COMMERCE. 

None,   except  in  coimection  with   Lighthouse 
Estab.,  04,  932. 

CONTRACTS. 

1905.    C.  M.  Cole,  dr.  about  66,000  c.  y.,  214  c.  y., 

05,  848. 

ENGINEERS. 

Chlel  of  Engineers.    R.,  04,  86,  930;  06,  78; 

06,  77;  1910, 113. 

Boards.    BEEH.    R.,  04,  932,  933. 
In  charge: 

Maj.  Geo.  W.  Goethals,  1904.    E.,  04,  931. 
Capt.  C.  E.  GiUette,  1904.    E.,  04,  934. 
Lt.  Col.  J.  H.  Willard,  1905-06.  R.,  06,  848:  06, 
900. 
Lt.  Col.  J.  C.  Sanford,  1910;  10,  89. 


1904-05.    3,114  c.  y.  dr.,  06,  848. 
1905-06.    72,686  c.  y.  dr.;  proj.  completed,  06, 
900. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  04,  931. 


PEOJECTS. 

By  Capt.  Gillette,  1903,  chan.  12' 
turning  basin  300' 


X  150'  and  a 
opposite  the  wharf;  est.. 


$18,000,1  04,  934. 

SCEVEYS. 

Ex.  and  sur.  au.  act  June  13,  1902;  made,  1903, 
by  Maj.  Goethals  and  Capt.  Gillette,  resp.  ,i  04, 930. 

Au.  act  Mar.  3,  1909  tor  imp.  by  dr.;  made,  1909, 
by  Lt.  Col.  Sanford  (unfav.),^  10, 113. 

Map." 


'  H.  D.  162,  68th,  2d. 


H.  D.  692, 61st,  2d. 
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C-24       TARPAULIN  COVE  (Harbor  of  Refuge),  NAUSHON 

ISLAND,  MASS. 


COMMEKCE. 

Place  has  no  C;  used  principally  as  a  H.  of 
refuge,  96, 668. 

ENGINEERS. 

Cblef  of  Engineers.    R.,93,71;  95,73;  96,70. 
In  charge: 

Capt.  W.  H.  Birty,  1892-95.    K.,  93, 864. 
Maj.  D.  W.  Lockwood,  1896.    R.,  96,  667. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  93, 864. 

Vineyard  Haven,  20  m.  e.,  furnishes  an  anchorage 


for  refuge  from  storms  to  which  Tarpaulin  Cove  is 
especially  open,  96,  668. 

PROJECTS. 

Maj.  Lockwood,  1896,  est.  J108,704  for  2  short 
break'rs,  96,  667. 

SURVEYS. 

Ex.  au.  act  July  13, 1892;  made  by  Capt.  Bixby, 
1893  (break'r  constr.  recom.),  93,  864. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Lock- 
wood,  1895  (see  Projects),  96,  667. 


C-25 


CANAPITSIT  CHANNEL,  MASS. 


APPROPRIATIONS. 

1892,     14,800,93,820. 
1894,       5,000,  95,  673. 

Total,    9,800 

CONTRACTS. 

1895.  Hartford  Dredging  Ca,  dr.,  364  c  y. 
(13,500),  95,  673. 

ENGINEERS. 

Chief  of  Engineers.  R.,91,62;  93,66;  93,59; 
94,  54;  95, 60;  96,  69;  97,  71;  98,  74;  99, 86. 

Capt.  W.  H.  Bixby,  1892-95.  R.,  93,  820;  94, 
584;  95,  672. 

Mai.  W.  R.  Livcrmore,  1892.    R.,  93,  645. 

Maj.  D.  W.  Lockwood,  1896-99.  R.,  96, 640;  97, 
900;  98, 908;  99, 1117. 

OPERATIONS. 

1893-93.  About  3,300  c.  y.  dr.,  and  1,155  t. 
bowlders  removed,  93, 820. 


1893-94.  Bemoval  of  bowlders  in  progress,  94- 
584. 

1897-98.  5,638  c.  y .  dr. ;  about  90  c.  y.  bowlders 
removed.    Proj.  completed,  98,  908. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  820. 

PROJECTS. 

In  1891  by  Maj.  Livermore,  6'  x  260',  est.  J4,800, 
93, 820.    Est.  increased,  1893,  to  $9,800,  93, 821. 

By  Capt.  Bixby,  1893,  doing  work  with  hired 
labor  and  U.  S.  plant,  93, 820. 

By  Oapt.  Bixby,  1896,  dr.  by  contract,  95,  672. 

SURVEY. 

Sur.  of  the  chan.  between  Cuttybunk  and  Nasha, 
wena  Islds.;  made,  1891,  by  Maj.  Livermore,  93, 
646. 

Maps.    93,  820;  95,  672. 


C-26         MENEMSHA  (Bite  or  Bight)  HARBOR,  MASS. 


R.,  87,43;  91,62;  93,66. 


ENGINEERS. 

Chief  of  Engineers. 
In  charge: 

Lt.  Col.  G.  H.  EUiot,  1886.    B.,  87,  569. 
Maj.  W.  R.  Livermore.    R.,  93,  642. 

PHYSICAL    CHARACTERISTICS.  (See 

Plans.) 
Description  of,  87,  570;  93, 642. 

PLANS. 

By  Maj.  Livermore,  1891,  confining  the  current 


and  producing  a  scour  across  the  bar  with  brush 
and  St.  js.  extending  out  from  the  banks  on  either 
side  of  the  mouth  of  the  outlet  to  10'  in  the  bight; 
est.,  S20,000.  In  view  of  the  uncertainty  of 
mainten.  and  the  demands  of  C,  Maj.  Livermore 
considered  expediency  of  imp.  doubtful.    93,  645. 

SURVEYS. 

Ex.  au.  act  Aug.  5, 1888;  made,  1886,  by  Lt.  Col. 
Elliot  (B.  unfav.)  (see  Plans),  87,  569. 


C-27       VINEYARD  HAVEN  HARBOR  (Holmes  Hole),  MASS.^ 


APPROPRIATIONS. 

1888, 

J26,000,  88,  34. 

1890, 

10,000,  90,  557. 

1892, 

7,500,93,606. 

1894, 

7,500,95,665. 

1896, 

7,000,96,632. 

1899, 

3,000,  99,  Ilia 

CONTRACTS. 

1893. 
1897. 


J.  V.  Luce,  St. ,  $2.40  s.  t.  ($4,000),  93, 812' 
W.  S.  White,  St.,  $1.95  s.  t.  ($12,000),  97. 


Total,    60,000 


ENGINEERS. 

Chief  of  Engineers.  R.,  83,  90;  87,  43;  38, 
34;  89,  45;  90,  39;  91,  60;  93,  64;  93,  55;  94,  52; 
95,  57;  96,  57;  97,  69;  98,72;  99,  84,  97;  00,%, 
111;  01,  162;  03,  110;  03,  90;  04,  72,  87;  05,  77; 
06,  76;  07,  77;  08,  79;  09, 82. 


I  Sur  — R.,  Apr.  24, 1826.  (H.  D.,  482,  55th,  2d.)  Sur.,  Marblehead  H.  and  Holmes  Hole,  Mass.,  to 
ascertain  the  practicability  and  necessity  of  building  a  p.  at  the  mouth  of  H.  of  Marblehead,  for  security 
of  shipping,  and  alap  a  p.  in  the  H.  of  Holmes  Hole  for  the  same  purpose.    (Treas.  Doc.  373, 1882.) 


rSeepp.  14-22  fori 
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Boards.  Special  BE.  (Col.  Chas.  R.  Suter,  Col. 
S  M.  Mansfield,  and  Maj.  Geo.  W.  Goethals)  recom. 
H  ol  reluge  should  be  constr.,  and  one  m  connec- 
tion wiUi  It  at  Falmouth,  oft  Nohska  Ft.;  also  js. 
ertending  out  from  the  East  and  West  Chops;  est., 
11,132,500,  04,  959,  961,  967. 

S-C^ofk.  Warren,  1881.    R..  83,  692. 

Maj  W.R.Livermore,  1882-92.    B.,  87,  572,  573; 

«^da|'.=  Mbgy%9M5.    B.,  93.  604;  93. 

*^iiai.*bf  W.^l<)Ol^ood,  1896-1900.    B,  96,  631; 
97,  892;  98,  901;  99, 1109;  00, 1240, 1289. 
Maj.  Geo.  W.  Goethals,  1901-02.   B.,  01.  1115; 

Qo    og3 

Capt.'c.  B.  Gillette,  1903.    B..  03,  791. 
Lt:  Col.  J.  H.  Willard,  1904^7.    B..  04. 908;  OS, 
847;  06, 899;  07,  934. 
Maj.  H.  Taylor,  1908.    B.,  08, 973. 
LtTCol.  J.  C.  Sanlord,  1909.    B.,  09, 1008. 

LEGAIi  PEOCEEDEVGS. 

War  Dept.,  July  10,  1905,  granted  State  of  Mass. 
au.  to  constr.  bresik'r  1,200'  1.  on  w.  side  ol  H.,  06, 


OPEEATIONS. 

1889-90.  Temporary  wharf  and  3  riprap  js. 
built,  90, 557.  ^  .    .  ^    „^   ,^ 

1890-91.    1,064 1.  St.  used  m  ].  constr.,  91,  700. 

1891-93.   3,386 1.  st.  used  in  j.  constr.,  93.  606. 

1893-94.  About  1,600  t.  St.  deposited  in  sea 
walls  and  js.,  94, 578. 

1894-95.  About  500 1.  St.  deposited  m  sea  walls 
and  js.,  95, 664. 

1896-97.    388  t,  St.  deposited  m  sea  wall,  97, 


1897-98.  4,974 1.  st.  deposited  in  sea  walls  and 
js.,  98.  902. 

PHYSICAL  CHABACTEBISTICS. 

Desoriptian  of,  83,  592;  87,  574;  89,  611;  1900. 
1290. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Warren,  protection  of  6,000  1.  f.  of 
blufl  by  deposit  of  40,000  t.  of  riprap;  est.,  $60,000, 
83.  594. 

By  Maj.  Livermore,  1887,  H.  of  refuge  by  break'r 
and  j.  constr.;  est.,  13,983,936,  87.  679. 

PRIVATE  (STATE)  WORK. 
700'  break'r  built  by  State  of  Mass.,  07. 934. 

PBOJECTS.    (See  Plans.) 

By  Lt.  Col.  Warren,  1882,  protection  of  5,000  1.  1. 
of  bluff  by  constr.  of  riprap  j  s.  and  shore  protection, 
requiring  the  deposit  of  40,000  t.  of  nprap;  est., 
J60,000,  83.  694;  90,  656. 

By  Capt.  Bixby,  1896,  st.  work  by  contract,  95. 
664. 

SUB  VETS. 

Ex.  and  sur.  au.  act  Mar.  3,  1881;  made  by  Lt. 
Col.  Warren,  82,  694;  87,  572. 

Sur.  of  "East"  and  "West  Chops";  made,  1889, 
by  Maj.  Livermore,  89,  611. 
•  Ex.  for  H.  of  refuge  au.  act  Mar.  3, 1899;  B.  made 
by  Maj.  Lockwood,  1899,  recom.  that  Congress  be 
asked  to  make  a  general  mvestigation  to  determine 
best  site  for  H.  of  refuge,  00, 1290, 1292. 

Ex.  by  special  BE. ,  au.  act  June  13, 1902,  of  various 
Hs.  with  view  to  constructing  H.  of  refuge.  Vine- 
yard Haven  recom.  (see  Board  of  Engineers'),  04, 
87  949. 

Maps.    87, 680;  93, 812;  95, 664. 


C-28 


COTTAGE  CITY  HARBOR,  MASS. 


COMMEBCE. 

Unimportant,  87, 569;  00, 1294. 

ENGINEERS. 
Chief  of  EnglneeTS.   B.,  87. 43;  00.  HI. 
In  charge: 

Lt.  Col.  G.  H.  Elliot,  1886.    B.,  87,  668. 
Maj.  D.  W.  Lockwood,  1900.    B,  00, 1293. 


PBTTSICAL  CHABACTEBISTICS. 

Description,  87, 569;  00, 1294. 

SUE  VETS. 

Ex.  au.  act  Aug.  5, 1886;  made,  1886,  by  Lt.  Col. 
Elliot  (B.  unfav.),  87. 569. 

Ex.  au.  act  Mar.  3,  1899;  made  by  Ma].  Lock- 
wood,  1899  (B.  unfav.),  00. 1294. 


C-29 


EDGARTOWN  HARBOR,  MASS. 


SUBVETS. 

B.,  1826;  est.,  $4,273.56;  H.  D.  482,  62d,  2d. 


C-30      MARTHAS  VINEYARD  (Edgartown  Harbor),  MASS. 


APPROPRIATIONS. 


1826, 
1829, 
1872, 
1890, 
1892, 
1894, 

$500  (sur.),  act  May  20. 
2, 600,  act  Mar.  2. 
20,000,73,95. 
2,000,  91,  699. 
2,600,93,604. 
2,600,95,662. 

Total, 

30,000 

COMMERCE. 

Important,  73,  978;  74,  ii,  209,  216;  76, 11,  276; 
83, 578. 

CONTRACTS. 

1895.    Hartford  Dredging  Co.,  dr.,  27.6t  c.  y. 
($1,200),  95, 663. 


ENGINEERS. 

Chief  of  Engineers.    B.,  73,  96;  73,  86;  74, 

96;  75. 106;  81,  89;  83,  89;  89,  66;  90,  50;  91,  49; 
93,  S3;  93, 56;  94, 61;  95, 66;  96,  56;  97, 68. 

Boards.  U.  S.  advisory  council,  1872,  cooperate 
ing  with  the  H.  commissioners  of  Mass.,  approv- 
plan  of  commissioners  to  reopen  inlet.  B.  (ex- 
tract), 74,  ii,  196.  (Admiral  C.  H.  Davis,  U.  S.  N., 
and  Prob.  Benjamm  Pierce  and  Henry  Mitchell, 
U.  S.  C.  S.) 

In  charge: 

Lt.  Col.  G.  Thorn,  1872.    B.,  73, 956,  976. 
Maj.  G.  K.  Warren,  1872-82.    R.,  73, 949;  74,  ii, 
182;  76,ii,268;  (Lt.  Col.)  83, 566. 
Maj.  W.R.  Livermore,  1888-92.    R.,  90, 586;  91, 


iH.  D.60,  68th,  2d.      . 

'  Sur.  of  Edgartown  H.  and  South  Beach,  May  10, 1872;  est.,  $22,000;  and  Jan.  27, 1882;  est,  $39,050.— 
B.  D.  421, 57th,  2d. 


30462°— H.  Doc.  740,  63-2 
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Capt.  W.  H.  Bixby,  1892-95.  R.,  93,  602;  93, 
809;  94, 576;  95,  661. 

Maj.  D.  W.  Lockwood,  1896-97.  K-  96,  629; 
97, 890. 

Assistants: 

S.  Haagensen.    B.,  73, 979. 

H.  S.  Van  Ingen.    R.,  74,  ii,  210;  76,  il,  272. 

ESTIMATES.    (See  Plans  and  Projects.) 
B7  S.  Haagensen,  dr.  straight  chans.,  Sl7,897, 

$26,473,  »45,000;  dr.  S-curred  chan.,  $49,306,  73, 

981. 
By  Maj.  Warren,  break'r,  js.,  sand  catchers,  dr., 

etc.,  $220,000,  74,  ii,  208. 
By  H.  S.  Van  Ingen,  js.,  $1,300;  dr.,  $19,000  and 

$80,000,  76,  ii,  275. 

OPERATIONS. 

1873-74.    42,568  c.  y.  dr.,  74,  ii,  212. 
1891-93.    15,385  c.  y.  dr.,  93, 603. 
1893-93.    About  10,000  c.  y.  dr.,  93, 809. 
1896-97.    About  6,500  c.  y.  dr.,  97, 890. 

PHYSICAL  CHARACTERISTICS. 

General,  73, 980;  74,  ii,  203;  75,  u,  274,  276,  277; 
83,  567;  90,  586. 

Eflect  ol  waves,  73,  976,  977,  981;  74,  ii,  199,  200, 
205,  212. 

Discussion  of  tides,  74,  ii,  189,  et  seq. 

Tidal  curves,  74, 11, 198;  75,  ii,  272. 

PLANS.    (See  Estimates  and  Projects.) 
By  Prof.  H.  L.  Whiting,  to  open  chan.  through 

Cotamy  Beach,  74,  il,  186. 
By  S.  Haagensen,  4'  chan.,  w.  of  100,  200,  or  300'; 

dr.  an  S-curved  chan.  to  4'  x  300',  Cotamy  B.  to 

the  ocean,  73,981. 
By  Maj.  Warren,  to  open  a  chan.  4'  x  300'  at  the 

e.  end  of  the  bay;  protection  of  beach  with  js.  50'  x 

SC  apart,  and  riprapping;  break'r  20'  x  300'  on  top; 

also  for  sand  catchers,  74,  il,  208. 


By  H.  S.  Van  Ingen,  dr.  middle  ground  to  12'  or 
18';  js.  at  Cape  Poge  and  s.  of  Cape  Poge  Pond,  75, 

'By  Lt.  Col.  Warren,  1882,  chan.  through  South 
Beach  6'  x  300'  m.  1.  w.  and  the  protection  of  the 
Chan,  by  a  pile  j.  on  the  w.  side  01  the  chan.;  est., 
$39,000,83,578.  „     ,„j      , 

By  Maj .  Livermore,  1889,  outer  H.  of  Ed^artown, 
Ice  breaker  and  break'r  of  riprap  granite;  est., 
$96,800,  90,  588,  589. 

PRIVATE  (STATE)  WORK. 

Board  of  H.  commissioners  of  Mass.  referred  to, 
74,  U,  184;  75,  u,  269. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Thom,  chan.  4'  x  150';  est.,  $22,000, 
73,  978.    Failure  of  work,  74,  97. 

By  Maj.  Livermore,  1891,  removal  of  a  shoal 
called  "Middle  Ground"  in  the  center  of  the  H.  to 
10'  at  m.  1.  w.;  est.,  $4,S00,  91, 698;  93, 603. 

By  Capt.  Bixby,  1893-95,  doing  work  with  hired 
labor  and  U.S.  plant,  93, 809;  for  expend,  of  avail- 
able funds,  dr.  to  be  done  by  contract,  95, 662. 

SURVEYS. 

Included  in  Coast  Sur.,  1846-54-56  and  1871,  73, 
980;  74, 11, 185. 

By  S.  Haagensen.    R.,  73,  979. 

By  H.  S.  Van  Ingen,  1874.  R.,  75,  ii,  272.  Com- 
parison between  surs.  of  1846  and  1871,  74,  il,  209; 
1871  and  1874,  76, 11,  273. 

History  of  previous  surs.,  83,  568. 

Au.  act  Msir.  3, 1881;  made  by  Lt.  Col.  Warren, 
83,  566,  574. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Liver- 
more, 90, 587. 


Vineyard  and  Nantucket  Sounds,  74,  ii,  192. 
Edgartown  H.,  76,  il,  276. 
Sketch  of  beach,  74, 11, 204. 
93, 810;  95,  622. 


C-31 


NANTUCKET  HARBOR,  MASS. 


APPROPRIATIONS. 

1828,  $300. 00,  act  May  23  (sur.). 

1829,  30,000.00,  act  Mar.  2. 
1831,  8, 265. 00,  act  Mar.  2. 
18.32,        6, 000. 00,  act  July  3. 

1844,        1, 269.  75,  act  June  15  (relief  claims). 

1880,  50, 000. 00,  80,  366. 

1881,  25,000.00,81,541. 

1882,  25,000.00,83,649. 
1884,  10,000.  00,  84,  596. 
1886,  15,000.00,86,589. 
1888,  20,000.00,88,487. 
1890,  25,000.00,90,555. 
1892,  25, 000. 00,  93, 602. 
1894,  25,000.00,95,660. 
1896,  20, 000. 00,  96,  628. 
1899,  20,000.00,99,1108. 
1902,  *15,000.00,O3,892. 
1905,  *71, 826. 75,  06,  898. 
1907,  42, 500. 00,  07, 932. 

1909,  *20, 000. 00,  09, 1007. 

1910,  50,000.00,10,1126. 

1911,  20,000.00,11,1197. 


Total,  525,161.50 

COMMERCE. 

Former  importance  of  Nantucket  as  a  mercantile 
port,  75, 11,  375. 

Importance  as  a  H.  of  refuge,  76,  u,  376,  381. 

Petition  of  citizens  relative  to  proposed  imp.,  76, 
11, 381. 

In  1911,  36,630 1.;  value,  $1,283,173, 13, 106. 

Imp  has  had  no  effect  on  rates;  H.  used  only  to 
small  extent  as  H.  of  refuge  by  small  craft,  13, 106, 
107. 


CONTRACTS. 

1880.    J.  Scully,  riprap  granite,  $1.87 1.,  81, 540. 
1883.    C.  H.  Edwards,  riprap,  $2.37  to  $2.57 1., 
83,  469. 

1885.  C.  H.  Edwards,  riprap  granite,  $1.96  t., 

86,  690. 

1886.  J.  A.  Bouker,  riprap  granite  j.  constr., 

87,  636. 

1889.  James  Scully,  riprap  granite,  $2.40  t., 
89, 610. 

1894.  S.  &  E.  S.  Belden,  St.,  $1.86.and  $2  s.  t., 
94  674. 

1895.  H.  Toomey,  St.,  $1.59  s.  t.  ($18,000),  96, 
660. 

1896.  S.&E.S.Belden,st.,$1.93  and  $2.47  s.t., 
97  889 

1899.  E.  S.  Belden,  j.  constr.,  st.,  $1.47  s.  t., 
99, 1108. 

1903.  E.  S.  Belden  &  Sons,  st.  in  place  In  j., 
$2.97 1.,  03,  791.  Modified  by  supp.  contract  Nov. 
23, 1903,  $2.75 1.,  04,  906. 

1904.  E.  S.  Belden  &  Sons,  st.  in  place  in  j., 
$2.75 1.,  05, 846. 

1905.  E.  S.  Belden  &  Sons,  St.  in  place  in  j., 
$1.73  t.;  Morris  &  Cummings  Dredging  Co.,  dr. 
about  50,000  c.  y.,  23.9i|;  c.  y.,  05, 846. 

1907.  E.  S.  Belden  &  Sons,  st.  in  plaxie  in  js., 
$1.69  and  $2.39 1.  (about  $39,000),  07, 933. 

1911.  Coastwise  Dredging  Co.,  dr.  about  142,000 
c.  y.,  19.9t  c.  y.,  11,  1197;  and  dr.  about  111,000 
c.  y.,22.7i|!c.y.,  13, 1408. 

ENGINEERS. 

Chief  of  Engineers.  R.,  75,  111;  79,  56;  80, 
72.  76;  81,  78,  641;  83,  78;  83,  73;  84,  79;  86,  68, 
579;  86,  68;  87,  32;  88,  33;  89,  45;  90,  39;  91,  48; 


♦Allotments. 
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98,  53;  93,  54;  94,  SO;  95,  56;  96,  65;  97,  67;  98, 
71;  99,82;  00,96;  01,161;  08,109;  03, 89;  04,71; 
05,  75;  06,  74;  07, 76;  08,  77;  09,  79;  10,  91;  11, 
92;  13, 106. 

Boards: 

Convened,  New  York,  Aug.  23, 1880,  to  consider 
proj.  of  Gen.  Warren  lor  Imp.  of  Nantucket  H.  R., 
81, 542.    (Cols.  Tower  and  Newton.) 

Convened,  New  York,  July  17,  1885,  to  report 
upon  further  prosecution  of  adopted  proj.  for  imp. 
and  upon  location  and  plan  for  e.  j.  R.,  8S,  576. 
(Col.  Duane  and  Lt.  Col.  Comstock.) 

In  charge: 

Maj.  J.  G.  Totten,  1827;  75,  ii,  376. 

Lt.  Prescott,  1828;  76,  ii,  376. 

Mai.  G.  K.  Warren,  1874-82.  R.,  75,  ii,  374;  79, 
66;  (Lt.  Col.)  80,  365, 423;  81,540;  83,548. 

Maj.  J.  W.  Barlow,  1882-83;  83,  468. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  R.,  83,  468;  84, 
693;  86, 661, 664;  86, 687. 

Maj.  W.E.Livermore,  1887-92.  R.,  87, 634;  88, 
486;  89,608;  90,654;  91,696. 

Capt.  W.  H.  Bixby,  1892-9S-.  R..,  93,  600;  93, 
806;  94, 673;  05, 658. 

Maj.  D.  W.  Lookwood,  1896-1900.  R.,  96,  626; 
97, 886;  98, 898;  99, 1106;  00, 1236. 

Maj.  Geo.  W.  Goetlials,  1901-02.  R.,  01,  1112; 
03, 892. 

Maj.  C.  E.  Gillette,  1903.    R.,  03,  790. 

Lt.  Col.  J.  H.  Willard,  1904.-07.  R^  04, 906;  05, 
844;  06, 897;  07, 931. 

Maj.  H.  Taylor,  1908.    R.,  08, 971. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  R,  09, 1007;  10, 
1126. 

Col  F.  V.  Abbot,  1911-.    R.,  11, 1197;  13, 1407. 

Assistants: 

H.  S.  Van  Ingen.  .  R.,  75,  ii,  374. 

Lt.  B.  P.  Johnston,  01, 160;  03, 108. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Anderson,  1827  (R.  of  Maj.  Totten), 
break'r,  $898,393.14. 

By  H.  S.  Van  Ingen,  1874,  for  the  same,  $3,622,563, 
76,  ii,  376. 

By  Lt.  Prescott,  1828,  dr.,  $41,541.50. 

By  H.  S.  Van  Ingen,  1874,  for  the  same,  $128,741, 
76,  ii,  376. 

By  H.  S.  Van  Ingen,  dr.,  $80,395.15,  76,  ii,  377; 
opening  a  chau.  through  the  Haulover,  $96,000,  75, 
ii,  378. 

OPERATIONS.' 

1880-81.  3,989  t.  granite  placed  in  j.,  making 
1.  850',  81, 540. 

1881-83.  8,134  t.  granite  placed  in  j.,  making 
1. 1,650';  6  spurs  built  on  Coatue  Pt.,  83,  548,  649. 

1883-83.  9,223  t.  St.  placed  in  j.,  completing 
the  work  2,894',  83,  469. 

1883-84.  9,223  t.  St.  placed  in  j.,  completing 
the  work  2,894',  83,  469;  7,713  t.  st.  delivered.in  j., 
extending  the  same  440',  84, 594. 

1884-86.  4,986t.graniteriprapplacedinj.,  86, 
662. 

1885-86.  2,000  t.  st.  placed  in  j.,  making  1. 
3,955',  86,  588. 

1886-87.    250t.st.placedinj.,  87,  535. 

1887-88.  2,941 1.  of  st.  placed  in  e.  j.,  complet- 
ing 386*  of  the  same  and  partially  completing  an 
additional  200',  88, 487. 

1888-89.    673 1.  St.  placed  in  e.  j.,  89,  609. 

1889-90.    6,056t.  St.  placed  in  e.j.,  90,654. 

1890-91.  Extension  of  e.  j.  continued  by  hired 
labor,  91,  697. 

1891-93.    7,146 1.  St.  placed  in  e.  j.,  93, 601. 

1893-94.  About  2,000  t.  St.  deposited  in  js., 
94,674. 

1894-96.  About  10,000  t.  St.  deposited  in  e.  j. 
95, 659. 

1896-96.  About  8,000  t.  St.  deposited  in  e.  j. 
and  necessary  repairs  made  on  account  of  storms, 
96,  627. 


1896-97.  About  3,000 1.  st.  deposited  in  js.  and 
used  tor  repairs  on  account  of  storms,  97, 888. 

1897-98.  About  10,000 1.  st.  deposited  in  w.  ]., 
98  899. 

1899-00.    11,703 1.  St.  placed  in  js.,  00, 1238. 

1903-04.  2,663  t.  St.  deposited  in  gap  in  e.  j., 
04, 906. 

1904-05.  1,960  t.  St.  placed  in  e.  j.,  completing 
contract;  7,039  o.  y.  dr.;  2,909  t.  St.  placed  m  e.  j. 
extension,  06, 844. 

1905-06.  7,694  t.  St.  placed  in  extension  of 
e.j.;  187,024  c.  y.  dr.,  06,897. 

1906-07.  6,280  t.  St.  placed  in  extension  of 
e.  j.  under  contract;  1,356  t.  st.  placed  in  j.  across 
Coatue  Flats,  07, 931. 

1907-08.  6,628 1.  st.  placed  in  j.  extension,  and 
6,461 1.  in  bldg.  up  j.  across  Coatue  Flats,  08,  972. 

1909-10.  U.  S.  dr.  Gedney  removed  32,874 
c.  y.  sand  in  malnten.  dr.  on  outside  of  outer  bar  of 
entrance  Chan.,  10, 1126. 

1910-11.  Dr.  work  imder  contract  begun  May 
8,  1911,  and  110,841  c.  y.  removed;  work  done  by 
suction  dr.  of  light  diaft,  11, 1197. 

1911-13.  'Total  of  207,004  c.  y.  dr.  under  con- 
tract between  j. ;  chan.  17'  d.  and  100'  w.,  13, 1407. 
92,538  c.  y.  removed  from  either  side  of  17'  chan., 
making  d.  of  16',  13, 1408. 

PHTSICAI,  CHARACTERISTICS. 

General,  75,  ii,  376. 

Character  of  beach,  75,  ii,  375. 

Movements  of  tidal  currents,  76,  ii,  375,  379,  380. 

Comparison  between  Edgartown  and  Nantucket 
Hs     75  ii  378  379 

Description  of,  oi,  161, 1112;  08, 77;  13, 106. 

Shoahng  of  passage  through  br«ach  known  as  the 
Haulover,  07, 931. 

Depth  of  chan.  on  outer  bar  from  17'  to  20';  shoal- 
ing left  these  depths  is;  to  18',  13, 107. 

Shoalest  part  of  locality  under  imp.,  12.8',  m.  1. 1., 
13, 107. 

Eise  and  fall  of  tide  is  3',  13, 107. 

Length  of  chan.  between  inside  and  outside  12' 
contours,  1.32  m.,  13, 107. 

H.  only  one  between  Hs.  of  Marthas  Vineyard 
(32  m.)  and  Provincetown  (80  m.),  except  Hy- 
annis,  a  small  H.  on  n.  side  of  Nantucket  Sound. 
Never  used  to  great  extent  as  H.  of  refuge.  Inci- 
dentally, H.  is  C.  H.  of  Nantucket  Isld.,  13, 106. 

PLANS.    (See  Estimates  and  Projects. ) 

By  Lt.  Col.  Anderson,  1827,  break'r  in  7  fathoms 
of  water,  to  contain  1,317,292  t.  of  St.,  in  the  bight 
s.  of  Great  Pt.,  and  connected  with  the  shore  by 
scattering  ps.,  allowing  the  passage  of  littoral  sands 
and  the  entrance  of  light-draft  vessels,  but  yet 
brealdng  the  force  of  any  seas  from  the  sw.,  75,  ii, 
376. 

By  H.  S.  Van  Ingen,  dr.  chan.  through  the  bars 
at  the  entrance  of  the  H.  to  12',  75,  ii,  377;  for 
opening  a  chan.  through  the  Haulover  to  Nan- 
tucket, 76,  ii ,  378 . 

By  Lt.  Col.  Warren,  1880,  experimental  chan. 
through  Haulover  Beach  2'  x  10',  est.  $1,200;  for 
Chan.  6'  x  100',  est.  $32,000,  80, 436. 

By  Lt.  Col.  Elliot,  1885,  location  of  e.  j.,  85, 564- 
576. 

Plan  submitted  to  BE.,  1886.    R.,  85, 576-579. 

PRIVATE  (CORPORATE)  WORK. 

Boston  H.  commissioners  referred  to,  75, 11,  377. 

PROJECTS.    (See  Estimates  and  Plans.) 

Between  1828  and  1832  $44,265  app.,  expend,  in 
ineffectual  dr.,  75,  ii,  376;  80,  435. 

In  1880  Lt.  Col.  Warren  proposed  H.  of  refuge  by 
the  extension  of  a  w.  j .  of  random  st.  about  4,000'  I. 
from  near  Bug  Light  on  Brant  Pt.  Should  a 
second  or  e.  j.  be  required,  it  should  extend  from 
Coatue  Beach.  Est.  cost  of  w.  j.,  $112,000;  for 
both  js.,  $224,000.  Est.,  BE.,  $238,000,  80,  423; 
81,  643;  83,  649. 


I  Apps.  of  1829, 1831,  and  1832  expend,  in  ineffectual  dr.,  75,  ii,  376.    History  of  previous  plans  and  oper- 
ations for  H.  imp.,  80,  435. 
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Becom.  bjr  BE.,  1880,  81,  542,  54S.  ConcaiTed 
in  by  the  Chief  of  Engineers,  81, 542. 

In  1885,  the  w.  j.  living  been  nearly  completed 
to  its  proposed  1.,  the  question  of  the  location  of 
the  e.  ].  was  submitted  to  the  BE.,  which  recom. 
the  curvature  to  the  w.  of  the  further  extension  of 
the  w.  j.;  the  constr.  of  the  e.  j.  parallel  to  the  w.  j. 
at  its  outer  end  and  distant  about  1,000'  therefrom, 
thence  connecting  by  a  curve  with  the  outer  beach, 
recourse  to  be  had  to  dr.  where  the  scour  did  not 
result  in  a  chan.  d.  of  from  12'  to  15';  est.  of  proj. 
for  2  js.,  excl.  of  dr.,  $376,000,  85, 564,  576, 579. 

Amount  app.  1880  to  1886,  incl.,  tl26,000;  est.  for 
completion  of  proj.,  $250,000,  86,  69;  87,  536;  93, 
600. 

By  Maj.  Ixwkwood,  1899,  expend,  of  available 
funds,  99, 1107. 


By  au.  Chief  of  Engineers  $50,000  was  allotted 
from  funds  au.  act  Mar.  3,  1905,  for  dr.,  OS,  76; 
amount  given  as  $100,000,  13,  106;  makmg  total 
cost  of  proj .  $375,000+$100,000,  or  $476,000, 18, 106.    ^ 

SUE  VETS. 

By  Lt.  Prescott,  1828,  75,  il,  376. 
Included  in  the  Coast  Surs.,  1872-73,  75,  u,  376. 
By  H.  S.  Van  Ingen,  1874.    R.,  76,  li,  374. 
Au.  act  Mar.  3,  1879;  made,  1879,  by  Lt.  Col. 
Warren,  79, 56;  80, 423. 
FuU  sur.  of  outer  H.  made,  1882,  82,  548. 
Sur.  of  area  e.  of  w.  j.  and  within  the  H.,  84, 594. 
Minor  sur.  of  J.  chan.,  09, 1007. 

Maps: 

80,  423,  427;  85,  576,  578;  93,  806;  95,  660;  96, 
628;  03, 790. 


C-32    NANTUCKET,  MASS.  (Bar  at  entrance  to  harbor.) 


SURVEY. 

R.,  Jan.  13,  1829;  est.,  $41,541.50.    (H.  B.  482, 
55th,  2d.) 


C-33     NANTUCKET,  MASS.    (Breakwater  at  Great  Point.) 


SXJRVETS. 

Rs.:   1826;  Mar.  24,  1827;    est.,    $260,000   and 
$898,393.14.    (H.  D,  482,  S5th,  2d.) 


C-34    BUZZARDS  BAY,  MASS.  (Removing  Weepecket  Rock.) 


APPROPRIATIONS. 

1905,  $2,500,06,  851. 

COMMERCE. 

All  C.  passing  through  strait  at  Woods  Hole 
benefited  by  r.  removal,  06,  79. 

CONTRACTS. 

1905.    Chas.  E.  Davis,  removal  of  Weepecket 
Kock,  $1,380,  OS,  861. 

ENGINEERS. 

Cblet  Of  Engineers.    R.,04,87;  05,80;  06,79. 
BERH.  reviews  Capt.  Gillette's  R.  and  indorses 
recom.  for  removal  of  r.;  est.,  $2,500,  04, 947,  948. 

In  charge: 

Maj.  Geo.  W.  Goethals,  1904.    R.,  04,  946. 
Capt.  Cassius  E.  Gillette,  1904.    R.,  04, 948. 
Lt.  Col.  J.  H.  Willard,  1905-06.    R.,  05, 860;  06, 
902. 


OPERATIONS. 

1904-05.  Drilling  r.,  preparatory  to  blasting, 
coromenced,  05, 850. 

1905-06.  Bemoval  of  r.  completed,  finishing 
proj.  (about  40 1.  removed),  06, 902. 

PHYSICAL  CHARACTERISTICS. 

Weepecket  Hock  off  Uncatena  Isld.,  aad  almost 
in  direct  line  of  travel.  New  Bedford  to  Woods 
Hole,  04, 946. 

PROJECT. 

Act  Mar.  3, 1905,  au.  removing  Weepecket  Bock 
to  a  d.  of  about  10'  (see  Survey,  1903),  06, 79. 

SURVEY. 

Ex.  and  sur.  au.  act  June  13, 1902,  of  Weepecket 
Bock;  Rs.,  Maj.  Goethals,  Jan.  16, 1903,  and  Capt. 
GiUette,  Aug.  13, 1903;  est.,  $2,600,i  04, 945. 


C-40 


ONSET  HARBOR,  MASS. 


COMMERCE. 

Imports,  1894, 1,000 1.  of  coal;  exports,  6,000  t.  of 
fire  sand.    Over  10,000  persons  conveyed  to  the 

Elace  by  SS.,  1894,  to  attend  the  an.  camp  meeting 
eld  there.    96,738. 
Amount  and  description,  04, 943. 

ENGINEERS. 

Chief  ol  Enghieers.    R.,  95, 72;  04, 87,  943. 

Boards.    BEBH.    R.,  04, 945. 

In  charge: 

Capt.  W.  H.  Bixby,  1894-95.    R.,  96,  737. 

Mai-  G-  W.  Goethals,  1904.    R.,  04, 943. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  738;  04,  943. 

SURVEYS. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Bixby, 
1895  (R.  unfav.),  95,  737. 

Pre.  ex.  au.  act  June  13,  1902.  R.  by  Maj. 
Goethals,!  (unfav.),  04, 943. 


1 H.  D.  164,  58th,  2d. 


2  H.  D.  75,  58th,  2d. 


[See  pp.  14-22  fori 
explanations,  etc.  J 
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C-43 


WABEHAM  HABBOB,  MASS. 


APPROPRIATIONS. 

1872, 

$10,000,72,94. 

1873, 

10,000,73,87. 

1874, 

10,000,74,97. 

1875, 

10,000,75,107. 

1881, 

10,000,81,660. 

1882, 

5,000,83,554. 

1884, 

10,000,84,602. 

1886, 

16,000,86,594. 

1888, 

4,000,  88,  491. 

1890, 

5,000,90,560. 

1892, 

7,236,93,608. 

Total, 

96,236 

COMMERCE. 

C.  importance  of  Wareham,  73,  94,  794;  74,  11, 

218;  79,302. 

CONTRACTS. 

1873.  M.  F.  Brainard,  dr.  23,877  c.  y.,  3iH,  73, 
961;  74,11,219. 

1873.  M.  F.  Bialnard,  dr.  22,886  c.  y.,  36|t,  73, 
961;  74,  ii,  219. 

1874.  S.  F.  Shelbonme,  dr.  43,514  c.  y.,  20t, 

75,  ii,  277. 

1875.  Curtis,  Fobes  &  Co.,  dr.  33,397  c.  y.,  20*, 

76,  ii,  278;  77,-196. 

1881.    J.  McDermott,  dr.,  24i0  e.  y.,  81, 649. 
1884.    Atlantic  Dredging  Co.,  dr.,  16.9*  e.  y., 
85,  686. 
1886.    F.  Pidgeon,  dr.,  14*  o.  y.,  87, 643. 
1891.    J.  H.  Fenner,  dr.,  20i|!  c.  y.,  91, 703. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  71,  96;  73,  94;  73, 

87;  74, 97;  75, 107;  76,  48;  77,  42;  78,  46;  79, 63; 
80,  73,  76;  81,  79,  89;  83,  80;  83,  76;  84,  82;  86, 
70;  86,  70;  87,  34;  88,  36;  89,  46;  90,  40;  91,  50; 
93, 54;  93, 66;  94, 62;  95, 68;  96, 68, 70. 

In  cbarge: 

Lt.  Col.  G.  Thorn,  1871-72.    R.,  73, 953, 973. 

Majr  G.  K.  Warren,- 1872-82;  73,  954.  B.,  73, 
950;  74,  il,  216;  75,  ii,  277;  76,  203;  77,  194;  78, 
226;  79,  300,'  (U.  Col.)  80,  371;  81,  649,  550;  83, 
553. 

Mai.  J.  W.  Barlow,  1882;  83, 476. 

Maj.  F.  Harwood,  1883;  83,  475. 

Lt.  Col.  G.  H.  Billot,  1883-87.  R.,  S3,  476;  84, 
600;  85, 685;  86, 593. 

Maj.  W.  B.  Livermore,  1887-92.  R.,  87,  540; 
88, 489;  89, 612;  90, 558;  91, 701. 

Capt.  W.  H.  Bixby,  1892-96.    R.,  93,  607;  93,' 
813;  94, 680;  96, 667. 

Maj.  D.W.Lookwood,  1896.    R.,  96, 636,  669. 

Assistants: 

S.  Eaagensen.    R.,  73, 974. 

H.  S.  Van  Ingen,  73, 962.    R.,  74,  il,  218. 

J.  P.  Cotton.    R.,  81, 550. 


OPERATIONS. 

1873-74.  46,763  c.  y.  dr.;  28 1.  r.  removed,  74, 
ii,  216, 219. 

1874-76.    43,514  c.y.  dr.,  76,  ii,  277. 

1875-77.    33,397 c.y. dr.,  77,197. 

1877-79.   Brush  sand  fence  constr.,  79, 301. 

1881-83.   28,383  c.  y.  dr.  from  Chan.,  83, 653. 

1883-83.  1,100  1.  f.  brush  and  st.  wall  built 
across  w.  end  of  beach;  1,864 1.  f.  catch.sand  fence 
built,  83,  475. 

1883-84.  1,143  1.  f.  brush  and  st.  waU  built; 
repairs  nmde  to  wall  already  built,  84, 602. 

1884^85.    3,235  c.  y.  dr.  from  chan.,  86, 686. 

1886-86.    43,444  c.  y.  dr.  from  chan.,  86, 594. 

1886-87.    25,448  c.  y.  dr.  from  chan.,  87, 641. 

1887-88.    10,680  c.  y.  dr.,  88, 490. 

1889-90.  S.  half  of  "Eeach  No.  8"  dr.  to 
10*  X  176'  d.;  "Middle  Ground"  removed,  90,  669. 

1891-93.    7,292  c.  y.  dr.,  92, 608. 

1893-94.    About37,500c.y.  dr.,  94,681. 

PHTSICAL  CHARACTERISTICS. 

Presence  of  bars  and  sunken  rs.,  73, 94,  975. 

Tides  and  currents,  72, 976;  76,  48. 

Formation  of  bars,  74,  ii,  219. 

Site  described,  79, 300. 

Description  of,  81, 661;  90, 658;  96, 670. 

PROJECTS. 

Proj .  of  1871  proposed  formation,  by  dr.,  of  chan. 
9'  1.  w.  across  Quahaug  Bar,  the  w.  of  chan.  below 
Franconia  Iron  Works,  and  removal  of  ledge  from 
the  Weweanlight  K.  at  its  junction  with  Wareham 
E.;  est.,  t45,000,  72, 963. 
•  By  Lt.  Col.  Warren,  1880,  imp.  of  H.  by  w.  the 
Chan,  through  the  "upper  bar"  to  350*,  with  d.  of 
10',  w.  and  straightenmg  chan.  thence  to  Barneys 
Pt.  to  10'.  X  250';  also  w.  chan.  at  Quahaug  Bar, 
and  constr.  of  brush  and  st.  barriers  for  preserva- 
tion of  Long  Beach;  est.,  $44,060,  81,  663,  654;  87, 
541.    Increased,  1887,  by  $12,186,  87,  642;  93, 607. 

By  Capt.  Bixby,  1893,  doing  work  by  hired  labor 
and  U.^  plant,  93,814. 

Maj.  Lockwood  est.,  1895,  it  would  cost  $36,749.08 
to  complete  existing  proj.,  96, 671. 

STIRTETS. 

Included  in  Coast  Sur.,  1870,  73, 974. 

By  S.  Haagensen,  1871.    B.,  73, 974. 

By  H.  S.  Van  Ingen,  1873,  74,  il,  218. 

By  Maj.  Warren,  1876-77,  77, 195. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Warren,  81, 660. 

Eesur.  au.  act  Aug.  17, 1894;  made  by  Maj.  Lock- 
wood,  1896  (see  Projects),  96, 670. 
84, 602;  85, 686;  93, 814. 


C-53    NEW  BEDFOBD  (and  Fairhaven)  HABBOBS,  MASS.' 


APPROPRIATIONS. 

1836,  $10,000,  75,  il,  285. 
^3,000,  actAug.  30. 


1862, 
1874, 
1875, 
1876, 
1888, 
1890, 
1892, 
1894, 
1896, 


if500,  76,ii,284 
10,000,  76, 107,  ii,  286. 
10,000,77,42. 
10,000,88,36. 
10,000,  90,  562. 

7,600,93,611. 

7,500,95,671. 
10,000,  96, 638. 
44,000, 99, 1115. 


1902, 
1905, 
1907, 
1908, 
1910, 
1911, 

1912 


$37,700,02,896. 

11,000,06,852. 
100,000,07,937. 
200,000,08,977. 

50,000, 10, 1129. 

50,000, 11,  1201. 


Total,  764,810  (total,  incl.  misc.,  and  less  $600 
allotted  in  1874  for  sur., 
$754,351.28,  12,  1412). 


'  Sur.— R.  Nov.  1, 1863iest.  $70,300.    (H.  D.  482,  66th,  2d.) 
» Sur.  of  New  Bedford  H.  and  Taunton  E. 
'  Allotment  for  sur. 
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COMMEBCE. 

Important,  75,  ii,  284, 285;  78, 227. 

New  Bedford  the  principal  wlialine  port  of  the 
world,  75,  ii,  285.      "        "  *  ^ 

Growth  of  C.  and  increase  in  draft  of  SS.  engaged, 
88,  513. 

Description  of,  93,  867;  00, 1296. 

Efiect  of  d.  w.  upon  C.  allows  the  use  of  deeper 
draft  vessels,  large  cargoes,  and  a  consequent  possi- 
bility of  reduction  in  rates,  05, 81. 

1900,  651,875 1.,  01, 1121;  1906,  899,632 1.,  07, 938; 
1911, 1,563,908 1.;  value,  $40,276,611, 18, 112. 

CONTRACTS. 

1875.  Atlantic  Dredging  Co.,  dr.,  17M!  e.  v., 
75,  ii,  286. 

1877.  W.  H.  Molthrop,  dr.,  lOW  c.  y.,  77, 197; 
78,  227. 

1893.  J.  H.  Fenner,  dr.,  16ii|!  c.  y.  ($5,000),  93, 
817. 

1895.  Hartford  Dredging  Co.,  dr.,  17*  0.  y. 
($5,000),  93,  671. 

1896.  Hartford  Dredging  Co.,  dr.,  12.7*  c.  y. 
($8,600),  97,  899. 

1899.  Cole  Bros.,  dr.  draw  Chans.,  17M  c.  y.; 
Hartford  Dredging  Co.,  dr.  anchorage  area,  16t  c.  y., 
99, 1116. 

1903.  Charles  M.  Cole,  dr.,  191$  c.  v.,  03,  795; 
04, 910. 

1905.  Chailes  M.  Cole,  dr.  ahout  65,000  c.  y. 
sand  and  9.22  c.  y.  bowlders,  19*  c.  y.,  05, 851-52. 

1907.  Coastwise  Dredging  Co.,  dr.  $270,000 
worth,  12.74  c^.,  08,  977. 

1911.  G.  H.  Breymann  &  Bro.,  dr.,  llj*  c.  y., 
and  $5  for  bowlders,  12, 1412. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  37;  75,  107;  76, 
48;  77,  42;  78,  47;  79,  53;  80,  73;  87,  43;  88,  36, 
44;  89,  47;  90,  41;  91,  51;  93,  65;  93,  67,  71;  94, 
53;  95, 69;  96, 69,  71;  97, 70, 80;  99, 85,  97;  00,  98, 
111;  01, 163;  03, 112;  03, 92;  04,  74;  06,  80;  06,  79, 
92;  07,  79,  96;  08,  81;  09,  83;  10,  94;  11,  79;  13, 
110. 

In  cbarge: 

Maj.  G.  K.  Warren,  1874-80.  R.,  75,  ii,  283;  76, 
204;  77,196;  78,226;  79,303;  (Lt.  Col.)  80, 371. 

•Lt.  Col.  G.  H.  ElUot,  1886-89.    R.,  88,  613. 

Maj.  W.  E.  Llvermore,  1887-92.  R.,  88,514;  89, 
615;  90,660;  91,704. 

Capt.  W.  H.  Blxby,  1892-95.  R.,  93,  609;  93, 
815,  866;  94,  582;  95,  669. 

Maj.  D.  W.  Lockwood,  1896-1900.  R.,  96,  638, 
672;  97,897,930;  98,906;  99,  1114;  00,  1246,  1295, 
1297. 

Maj.  Geo.  W.  Goethals,  1901-02.  R.,  01,  1119; 
03, 896. 

Capt.  C.  E.  Gillette,  1903.    R.,  03, 794. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B.,  04,  911;  05, 
851;  06,  903;  07,  937. 

Maj.  H.  Taylor,  1908.    R.,  08,  976. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  R.,  09, 1010;  10, 
1128. 

Col.  F.  V.  Abbot,  1911-.    R.,  11, 1200;  13, 1412. 

Assistants: 

Lt.  W.  S.  Eosecrans,  76,  ii,  284. 
Capt.  G.  Dutton,  75, 11, 284,  285. 
H.  A.  Bentley,  78, 227. 

OBSTRUCTIONS. 

Approaches  to  br.,  between  New  Bedford  and 
Faimaven,  obstr.  chan.,  97,  930. 

OPERATIONS. 

1836-40.    Wreck  removed,  dr.,  75,  ii,  285. 

1874-75.    Sur.,  75, 107. 

1875-76.  Chan.  105'  w.  dr.  from  d.  w.  to  New 
Bedford  wharves  to  15'  m.  1.  w.,  76, 48.  48,224c.  y. 
removed,  76,  204;  77, 196. 

1877-78.  Imp.  completed  by  the  formation  of 
a  Chan.  300'  w.,  78,  47,  227;  79,  303. 

1889-90.    43,665  C.  y.  dr.,  90,  562. 

1891-93.   28,720  c.  y.  dr.,  93,  610. 

1893-94.    About  31,500  c.  y.  dr.,  94, 583. 

1895-96.    About  31,000  c.  y.  dr.,  96, 639. 

1896-97.   About  70,000  c.  y.  dr.,  97, 898. 


1899-00.  226,332  c.  y.  sand  and  mud  and  11 
c.  y.  bowlders  removed,  00, 1246. 

1903-03.  45,124  0.  y.  dr.  under  contract,  03, 
795. 

1903-04.  133,248  c.  y.  dr.,  completing  contract 
and  projs.,  04,  911. 

1904-05.  54,446  c.  y.  sand  atid  9.22  e.  y.  bowl- 
ders excavated  imder  contract;  small  r.  area  uncov. 
by  dr.,  05, 861. 

1906-06.  Small  area  of  r.  just  n.  of  Fish  Isld., 
referred  to  in  R.  for  1905  as  having  been  xmcov.  by 
dr.,  was  blown  off  by  dynamite  to  plane  below 
required  grade  of  bottom,  06, 903. 

1907-08.  1,195,913  c.  y.  mud,  sand,  and  gravel, 
and  3.667  c.  y.  bowlders  removed  from  H.,  08,  976. 

1908-09.  880,746  c.  y.  mud,  sand,  and  gravel, 
and  446.733  c.  y.  bowlders  removed  from  H.,  09, 
1010. 

1909-10.  9,328  c.  y.  mud,  sand,  and  gravel, 
and  65.430  c.  y.  bowlders  removed,  completing 
contract;  area  of  ledge  r.  uncov.  near  n.  end  of 
Palmers  Isld.;  U.  S.  dr.  Gedney  worked  on  maintea. 
and  removed  17,012  c.  y.  material  from  chan.,  10, 
1128. 

1911-13.  973,662  c.  y.  mud,  clay,  and  sand  dr., 
and  21.898  c.  y.  bowlders  removed  under  continuing 
contract,  13, 1412. 

PHYSICAL  CHARACTERISTICS. 

Description  of  shoals,  76, 11,  284;  7S,  226. 

Tidal  observations,  78,  227. 

Description  of,  93,  866;  97,  930;  OO,  1296,  1297. 

New  Bedford  H.  an  estuary  of  Buzzards  B.  at 
the  mouth  of  the  Acushnet  E.,  the  Falrhaven  side 
of  the  H.  being  called  Falrhaven  H.;  is  the  port  of 
cities  of  New  Bedford  and  Falrhaven,  Mass., 
which  are  largely  interested  in  the  manuf .  of  cotton 
goods,  01, 1120. 

Mean  rise  of  tide,  4.2',  01, 1120. 

Chan,  above  drawbr.  and  chan.  leading  from 
anchorage  area  to  drawbr.  for  w.  of  200'  practically 
completed;  one-half  of  anchorage  area  has  d.  of  26' 
and  chan.  from  Buzzards  B.  to  anchorage  area  has 
been  dr.  300'  w.,  13, 112. 

Draft  from  Buzzards  B.  through  H.  to  drawbr. 
24.2',  m.  1.  t.;  from  br.  through  turning-basin,  26'; 
up  Acushnet  E.  from  6'  to  15'  natural  a.  for  about 
2  m.,  13, 112. 

Limiting  d.,  18',  at  New  Bedford  and  Fahhaven 
br.  is  due  to  a  city  waterplpe  crossing  chan.,  13, 112. 

PLANS. 

1874.  By  Maj.  Warren,  to  w.  the  draw  spans  and 
remove  a  portion  of  the  wharves,  75,  ii,  284. 

PRIVATE  AND  CORPORATE  WORK. 

Dr.  by  private  parties,  75,  ii,  284;  by  Reading 
RE.  Co.,  78,  227. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Warren,  1874,  dr.  chan.  15'  d.  m.  1.  V. 
and  200'  w.,  from  Palmers  Isld.  to  New  Bedford 
wharves;  est.,  $24,000,  76,  ii,  284.  Modified  to 
300*  w.,  78,  227. 

Orig.  imp.  of  this  H.  completed  in  1878;  cost, 
$20,000,  78, 227;  80,  73. 

In  1887  Maj.  Llvermore  proposed  further  imp.  of 
H.  by  excavation  of  a  chan.  18'  x  200'  d.  w.  off 
Claris  Pt.  to  the  wharves  of  New  Bedford  near  the 
br.;  est.,  $34,749,  88,  514,  615;  92, 610. 

Maj.  Lockwood  est.,  1895,  $57,689.33  for  further 
imp.,  96,  673. 

Maj.  Lockwood  est.,  1896,  $34,000  to  iinp.  chan. 
leading  to  proposed  draw  in  br.  between  Fish  and 
Popes  Islds.,  97,  931. 

Maj.  Lockwood  est.,  1899,  cost  of  further  imp., 
$11,000, 1900, 1298. 

Act.  Mar.  3,  1905,  au.  dr.  chan.  18'  x  160',  along 
the  city  %vharf  from  Immediately  above  and  below 
the  New  Bedford  and  Falrhaven  br.,  and  dr.  to 
same  d.  a  tiumlng  area  connecting  the  chan.  above 
the  br.  with  chao.  dr.  in  1899,  through  the  drawbr.; 
est.,  $11,000,  05, 81. 

Act  Mar.  2,  1907,  adopted  proj.  for  dr.  a  chan. 
26'  X  300'  w.,  m.  1.  w..  Buzzards  B.  to  n.  end  of 
Fish  Isld.  just  above  the  New  Bedford  and  Fair- 
haven  br..  New  Bedford,  250'  w.  through  draw  in 
New  Bedford  and  Falrhaven  br.,  a  tuming-basiD 
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above  br.,  and  anchorage  area  of  114  acres,  25'  d., 
between  Fairhaven  and  New  Bedford;  est.,  $527,- 
000,1  07, 80. 

Act  July  25,  1912,  au.  extension  of  cban.  up  the 
AcushnetK.  2.15  m.,  18'  x  100'  at  bottom,  turning- 
basin  300'  w.  at  upper  end;  est.,  $56,010,  and  $3,000 
an.  mainten.,  conditional  on  local  interests  constr. 
new  drawbr.  at  Coggeshall  St.,  and  building  sub- 
stantial wharf  by  city  upon  its  property  at  Belle- 
ville,!! la,  111. 

SXmVEYS. 

By  Lt.  W.  8.  Eosecrans,  1852  (K.  by  Capt.  G. 
Button  in  1853,  77, 196),  75,  li,  284. 

Au.  and  made,  1874  75, 107,  ii,  284. 

Au.  act  Aug.  5, 1886;  made,  1887,  by  Maj.  Liver- 
more,  87,  43;  88,  514. 

Ex.  au.  act  July  13, 1892;  made  by  Capt.  Bixby, 
1893  (R.  fav.),  93, 8S6. 

Sur.  with  a  view  to  larger  anchorage  area  au.  act 
Aug.  17, 1894;  made  by  Maj.  Ixickwood  in  1895  (see 
Projects),  96, 672. 


Bur.  of  Chan,  between  New  Bellord  and  the  br. 
betweeu  it  and  Fairhaven,  with  a  view  to  changing 
position  of  draw,  au.  act  Jvme  3, 1896;  made  by  Maj. 
Lookwood,  1896  (see  Projects),  97,  930. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made  by  Maj. 
Lockwood,  1899  (R.  fav.),  00, 1296, 1297. 

Pre.  ex.  au.  act  Mar.  3, 1905,  of  New  Bedford  and 
Fairhaven  Hs.,  with  view  to  additional  anchorage 
grounds  and  increased  d.  R.  by  Lt.  Col.  J.  H. 
Willard,  Aug.  3,  1905,  and  May  18,  1906;  est., 
$527,000,1  06,  92;  07,  94. 

Minor  sur.  of  ledge  r.  at  junction  of  approach 
Chan,  with  anchorage  area  near  n.  end  of  Palmers 
Isld.  completed,  showing  existence  of  2,429.4  c.  y. 
r.  above  plane  of  bottom  of  anchorage  area,  11, 
1200. 

Pre.  ex.  with  plan  and  est.  of  cost  of  imp.,  au. 
act  June  25, 1910.  R.  by  Col.  Abbot,  Dec.  28, 1910, 
and  Apr.  21,  1911;  est.,  $66,610,  and  $3,000  an. 
mainten.,!  12,  111. 

Maps.2    93, 816;  95, 670;  11, 1201. 
H.  and  Buzzards  B.,  03,  794. 


C-59 


WESTPORT  (Point)  HAKBOB,  MASS. 


APPROPRIATIONS. 

1886,  $1,000,  86,  592. 
1890,  1,000,91,707. 
1892,       1,000,93,613. 

Total,    3,000 

COMMERCE. 

Entirely  local,  1900, 1300. 

CONTRACTS. 

1887.    W.  H.  Motthorp&Co.,js.,  87,  544 

ENGINEERS. 

CMel  ol  Engineers.    R.,  79,  56;  86,  70;  87, 

36;  88,  36;  89,  55;  91,  52;  9S,  66;  93,  58;  99,  97; 
00,  111. 

'  In  cbarge: 

Maj.  G.  K.  Warren,  1879.    R.,  79,  320. 

Lt.  Col.  G.  H.  EUiot,  1886-87.    R.,  86,  592. 

Maj.  W.  E.  Livermore,  1887-92.  R.,  87, 543;  88, 
491;  89,  645;  91,  706. 

Capt.  W.  H.  BLxby,  1892-93.  R.,  93,  612;  93, 
818 

Maj.  D.  "W.  Lockwood,  1900.    R.,  00, 1298. 

Assistant.    J.  P.  Cotton,  79,  320. 

OPERATIONS. 

1886-87.    Constr.  of  js.  commenced,  87,  643. 


1887-88.    Imp .  completed  by  constr.  of  a  brush 
.at  Horse  Neck  Pt.,  88,  492. 
1891-93.    230  t.  St.  used  in  reconstr.  of  Horse 
Neck  Jetty,  93,  612. 
1893-93.    6,500  c.  y.  dr.,  93,819. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  79, 320;  00,  1299. 
Location,  88,  491;  89,  645. 

PROJECTS. 

By  Maj.  Warren,  1878,  protection  of  Horse  Neck 
Pt.  from  erosion  by  constr.  of  js.  at  that  pt.: 
est.,  $1,000,  86,  592;  87,  643. 

By  Maj.  Livermore,  1888,  further  imp.  by  exten- 
sion of  j.  on  Horse  Neck  Pt.,  and  dr.;  est.,  $2,000, 
89,646;  91,706. 

By  Capt.  Bixby,  1893,  doing  work  by  hired  labor 
and  U.  S.  plant,  93, 818. 

SURVEYS.    (See  Plans.) 

Sur.  au.  act  June  18,  1878;  made,  1878,  by  Maj. 
Warren,  79,  320. 

Ex.  of  Westport  H.  and  e.  and  w.  branches  of 
Westport  E.  au.  act  Aug.  11, 1888;  made,  1888,  by 
Maj.  Livermore,  89,  645. 

Ex.  Westport  Pt.  H.  au.  act  Mar.  3,  1899;  made 
by  Maj.  Lockwood,  1899  (R.  unfav.),  00, 1299. 

Maps.    93, 818. 


C-62  CHURCHES  COVE  HARBOR,  LITTLE  COMPTON,  R.  I. 

(Breakwater). 


APPROPRIATIONS. 

1827,        $200,  Mar  2  (sur.). 
1836,     10,000,  July  4. 
1838,     18,000,  July  7. 

Total,  28,200 


SURVEYS. 

R.,  Feb.  9,  1828;  est.,  $24,062.85.    (H.  D. 
55th,  2d.) 


C-63 


SAKONNET  RIVER,  R.  I. 


APPROPRIATIONS. 

1896,     $20,000,96,644. 
1899,       20,000,99,1121. 


Total,    40,000 

COMMERCE. 

Over  17,000  pass,  carried  an.,  96,  731. 
In  1908,  74323  t.,  09,  87. 


CONTRACTS. 

1905.  C.  M.  Cole,  dr.  about  12,000  c.  y.,  $1.87 
0.  y.,  06, 906. 

ENGINEERS. 

CWel  of  Engineers  R.,  96,  71;  96,  61;  97, 
72;  98,  76;  99, 87;  00,  100;  01, 165;  03,  113;  03, 
94  04,  76;  06,  82;  06,  81;  07,  82;  08,  84  09,  87. 


'  H.  D.  271,  69th,  2d. 


»H.  D.442,  62d,  2d. 


120    INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEEES,  U.  S.  ARMY,  1866-1912. 


In  charge: 

Capt.  W.  H.  Bixby,  1894-05.    R.,  9S,  729. 

Maj.  D.  W.  Lookwood  1896-1900.  K.,  96,  644; 
97, 904;  98, 911;  99, 1120;  00, 1261. 

Maj.  G.  W.  Goethals,  1901-02.  B.,  01, 1124;  02, 
898 

Capt.  C.  E.  Gillette,  1903.    K.,  03, 798. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B.,  04, 914;  06, 
8S5;  06, 905;  07, 940. 

Maj.  H.  Taylor,  1908.    B.,  08, 981. 

Lt.  Col.  J.  C.  Sanford,  1909.    B.,  09, 1014. 

LEGISLATION. 

State's  permission  to  allow  IT.  S.  to  w.  and  d.  the 
draw  opening  in  its  br.  such  as  to  make  it  inopera- 
tive until  the  railroad-br.  draw  adjacent  should  be 
w.  and  d.;  work  ol  constr.  a  suitable  draw  in 
progress,  00, 1251. 

Approved  proj . ,  1896,  proposed  to  increase  w.  and 
d.  01  Chan,  through  the  draw  opening  of  the  E.  I. 
State  br.  to  25'  x  100'.  Maw  5,  1901,  Sec.  of  War 
wrote  the  Governor  of  R,  I.  that  under  existing 
legislation  it  would  not  be  possible  to  begin  the 
work,  as  such  work  Involves  the  total  destruction 
of  the  br.  and  highway,  while  no  provision  is  made 
for  rebuilding  them.  No  action  taken  by  legisla- 
ture, 01, 1125. 

B.  I.  Legislature  passed  bill  granting  17.  S.  uncon- 
ditional right  to  proceed  with  the  work  au.  by 


U.  S.,  and  a  board  of  State  commissioners  com- 
menced the  reconstr.  of  approaches  to  the  br.,  05, 
83. 

OBSTBUCTIONS.    (See  Projects.) 
Bridges  obstr.  the  E.,  96, 730. 

OPEBATIONS. 

190S-06.  14,299.29  c.  J.,  p.  m.,  removed  from 
causeway  at  Stonebridge;  pro),  completed,  06, 905. 

PBIVATB  WOBK. 

N.  Y.,  N.  H.  &  H.  EB.  Co.  completed  new 
drawbr.  and  its  approaches  May  1, 1901,  01, 1125. 

FBOJECTS. 

By  Capt.  Bixby,  1895,  opening  in  the  State  br. 
25'  X 100';  est.,  $40,000,  96,  737. 

In  1897-98  the  Sec.  of  War  ordered  the  N.  Y., 
N.  H.  &  H.  EE.  to  constr.  a  suitable  draw  in  its 
br.  across  the  B.,  98, 912. 

8UEVETS. 

Ex.  at  stone  or  State  br.  over  the  E.  au.  act  Aug. 
17, 1894;  made  by  Capt.  Bixby,  1895  (E.  fav.),  96, 
730.    (See  Projects.) 


C-64    SAKONNET  POINT  HARBOR,   R.   I.    (Fishing  Place 

Cove). 


APFBOPBIATIONS. 

1899,  {25,000,99,1122. 
1907,  10,000,07,938. 
1909,    4,000,12,1414. 


Total,    39,000 

COMMERCE. 

Description  of,  96,  749;  97, 935. 
About  12,000 1.  an.;  SS.  lines  only  means  of  com- 
munication; H.  used  by  fishing  boats,  01, 1150. 

CONTBACTS. 

1899.  E.  S.  Belden,  break'r  constr.,  $1.19  s.  t., 
p.  m.,  99, 1123. 

1908.  E.  H.  Beattie,  removing  r.  No.  1  to  8', 
m.  1.  w.,  17,600,  08,  979. 

1910.  E.  S.  Belden  &  Sons,  1,500 1.  St.,  S1.63 1., 
and  $6  per  hour  for  lighter,  11, 1203. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  89,  55;  95,  72;  97, 
81;  99,  88;  00, 101;  01, 166. 175,  1148;  07,  81;  08, 
83;  09, 85;  10, 95;  11, 99;  12, 113. 

In  charge: 

Maj.  W.  B.  Livermore,  1888-89.    B.,  89, 649. 

Capt.  W.  H.  Bixby,  1891-95.    B.,  95, 749. 

Maj.  D.  W.  Lockwood,  1897-1901.  B.,  97,  934; 
99, 1122;  00, 1252;  01, 1148. 

Maj.  G.  W.  Goethals,  1901.    B.,  01, 1126, 1150. 

Lt.  Col.  J.  H.  Willard,  1907.    B.,  07, 938. 

Maj.  H.  Taylor,  1908.    B.,  08, 978. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  B.,  09, 1011;  10, 
1130. 

Col.  F.  V.  Abbot,  1911-.    B.,  11, 1202;  12, 1413. 

Assistant.    Edward  Parrish.    B.,  01, 1151. 

OPEBATIOXS. 

1899-1900.  16,745  t.  st.  placed  in  break'r, 
1900, 1253. 

1900-01.  1,660  t.  St.  placed  in  break'r,  com- 
pleting the  work,  01, 1126. 


1907-08.  Drilling  and  blasting  r.  in  progress, 
08, 978. 

1908-09.  Bemoval  of  r.  completed,  09, 1011. 

1910-11.  1,502 1.  St.  placed  in  break'r,  11,1202. 

FHTSICAL  CHABACTEBISTICS. 

Description  of,  89, 649;  95, 749;  97, 936. 
Bocks  (3)  e.  of  SS.  wharf  are  granite,  and  dan- 
gerous to  SS.,  01, 1151. 

PLANS. 

By  Maj.  Livermore,  1888,  restoration  of  existing 
break'r,  and  dr.  an  anchorage  area  inside  the  cove; 
est.,  $5,000,  89, 649. 

PBOJECTS. 

By  Maj.  Lockwood,  1897,  to  prolong  a  then  exist- 
ing old  work  out  to  the  r.  nearly  n.  of  it,  and  to 
raise  the  whole  to  8'  above  m.  1.  w.;  the  w.  on  top 
to  be  15';  the  sea  or  weather  slope  to  be  1  on  2,  and 
the  inner  slope  1  on  1;  est.,  $25,000,  97,  936;  99, 
1122. 

By  Maj.  Goethals,  removal  ot  the  r.  lying  nearest 
the  SS.  landing  to  8',  m.  1.  w.,  the  other  2  not  being 
considered  obstr.  to  navigation;  est.,  $10,000,  01, 
1150.    Au.  act  Mar.  2, 1907,"  07, 81. 

SUB  VETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Livermore,  89, 649. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Bixby, 
1895  (B.  fav.),  96,749. 

Sur.  au.  act  June  3,  1896;  made  by  Maj.  Lock- 
wood,  1897  (B.  fav.),  97, 935.    (See  Projects.) 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  to  ascertain 
advisability  and  cost  of  removing  rs.  which  obstr. 
navigation.  B.  by  Maj.  Lockwood,  on  ex.,  July 
11,  and  Maj.  Goethals,  on  sur.,  Nov.  19, 1900;  est., 
$10,000,1 00,  175, 1148. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910.  B.  by 
Lt.  Col.  Sanford,  Dec.  24, 1910  >  (unfav.),  12, 136. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
12, 113. 


>  H.  D.  99, 56th,  2d. 


!  H.  D.  264,  62d,  2d. 


[See  pp.  14-22  for  1 
ezplanatiojiB,  etc.J 
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C-65    NEWPORT   HARBOR,  R.   I. 

island.) 


(Spit  at  south  end  of 


ENGINEERS. 

Chief  of  Engineers.    R.,  91, 62. 
In  charge.   Maj.  W.  K.  Livermore,  1890.    K., 
91,  736. 

PLANS. 

By  Maj.  Livermore,  1890,  dr.  shoal  at  the  s.  end 
of  Goat  Isld.  to  15'  m.  1.  w.;  est.,  »24,200,  91,  736. 


SUE VET. 

Ex.  an.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Livermore,  91, 736. 


C-66 


COASTERS  ISLAND  HARBOR,  R.  I. 


APPKOPBIATIONS. 

.  1890,  $5,500.00,91,719. 
1900,  *4,661. 87,  04,923. 
1902,  *8, 338. 13,  04,  923. 
1909,     *150.00, 10,  1139. 


Total,  18,650.00  (total,  less  182  returned  to 
Treas.,  118,568, 11, 1210). 

CONTRACTS. 

1304.  J.  S.  Packard  Dredging  Co.,  dr.,  2H  c.  y., 
04,923. 

1911.  C.  M.  Cole,  dr.  6,500  c.  y.,  25}*  o.  y.,  11, 
1211. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89, 56;  90, 51;  91, 57; 

93,60;  93,63;  04,81;  05,88;  10,103;  11,108. 

In  charge: 

Maj.  W.  K.  Livermore,  1888-92.  R.,  90, 590, 591; 
91  718 

c'apt.'  W.  H.  Bixby,  1892-03.  R.,  98,  624;  93, 
835. 

JU.  Col.  J.  H.  Willard,  1904-06.    R.,  04,  923;  05, 

Lt.  Col.  J.  C.  Sanford,  1910.    R.,  10, 1138. 
Col.  F.  V.  Abbot,  1911-.    R.,  11, 1210. 


OPERATIONS. 

1890-91.    31,281  c.  y.  dr.,  91, 718. 

1891-9S.  Work  of  cutting  through  the  cause- 
way and  erecting  brs.  begun,  93, 625. 

1893-93.    Proj.completed,  93, 836. 

1904-05.  56,658  c.  y.  dr.  and  17.78  c.  y.  bowl- 
ders removed,  05, 862. 

1910-11.  11,321  c.  y.  dr.  for  the  Navy  Dept., 
11,1210. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 835. 

Isld.  used  by  the  Navy  Dept.  asa  training  station 
and  site  of  the  War  College,  OS,  88. 
Locality  o£E  Newport,  E.  I.,  11, 108. 

PROJECT. 

By  Maj.  Livermore,  1889,  dr.  the  cove,  and  mak- 
ing 2  additional  openings  in  the  causeway,  spanned 
by  wooden  brs.;  est.,  S5,500,  90,  591. 

Allots,  made,  1900,  etc.,  to  restore  depths,  etc., 
04,81. 

Sec.  War  decided,  R.  1911,  that  Engr.  Dept. 
should  be  reimbursed  12,923.02  by  Navy  Dept.  lor 
dr.,  11, 109. 

SURVEY. 

Sur.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Livermore,  90,  591. 
Maps.    93, 836. 


C-67 


NEWPORT  HARBOR,  R.  I. 


APPROPRIATIONS. 

1873,      tS,  500. 00,  73,88. 

10,000.00,74,98. 

10,000.00,76,108. 

25,000.00,81,563. 

20,000.00,83,561. 

20,000.00,84,624. 

15,000.00,86,608. 

12,000.00,88,504. 

12,500.00,90,574. 

25,000.00,93,627. 
7,500.00,95,685. 

15,000.00,96,653. 

15,000.00,99,1134. 
*»41.67,O3,905. 
9,000.00,03,905. 
*10,000.00,O6,911. 

85,000.00,07,946. 
112,100.00,08,988. 

53,800.00,09,1018. 

50,000.00,10,1139. 
183,000.00,11,1211. 


1874, 
1875, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1901-2, 
'  1902, 
1905, 
1907, 
1908, 
1909, 
1910, 
1911, 

Total,  728,741.67  (total,  Incl.  misc.,  and  less 

amotmts      returned  to 

Treas.,     $728,814.48,  13, 
1423). 

COMMERCE. 

Important,  73,  964-966;  74,  ii,  226;  76,  209;  77, 
200. 

Large,  increase  in  size  and  number  of  vessels 
using  H.,  01, 171. 


1900,  498,000  t.,  01,  171;  In  1911,  247,697  t.,  and 
497,758 1.  passed  through,  using  H.  as  H.  of  refuge; 
no  Imown  effect  of  imp.  on  rates,  13, 126. 

CONTRACTS. 

1874.  With  E.  B.  Seward,  dr.  43,303  c.  y.,  ISt, 
75,  ii,  287,  288.  J  '    "v> 

1875.  William  Flannery,  dr.  68,928  c.  v.,  144, 
76,11,288.  J-,    -f. 

1881.    H.  E.  Du  Bois,  dr.,  110  o.  y.,  81,  562. 

1883.  E.  M.  Payn,  dr.,  19.9(f  e.  y.,  83,  661. 
J.  H.  Eermer,  dr.,  24M  c.  y.,  83,  493. 

1884.  Hardford  Dredging  Co.,  dr.,  19*  c.  y.. 


85, 604. 

1886. 
87,  567. 

1891. 
91,  721. 

1893. 
93,  838. 
■  1895, 


Hartford  Dredging  Co.,  dr.,  21J(f  c.  y., 
Hartford  Dredging  Co.,  dr.,  20jit  o.  y., 
C.  W.  Anthony,  dr.,  12.9i|!  o.  y.  ($19,000), 


J.  S.  Rogers,  ledge  removal,  $10.57  c.  y. 
($5,000),  96, 653. 

1896.  Hartford  Dredging  Co.,  dr.,  37*  u.  y. 
($13,000),  97, 917. 

1899.    J.  H.  Fenner,  dr.,  11*  c.  y.,  00, 1268. 

1903.  Charles  M.  Cole,  dr.,  32*  c.  y.,  and  re- 
moving large  bowlders,  $18  c.  y.,  03, 806. 

1906.  Charles  M.  Cole,  hire  of  dr.  plant  and 
outfit,  $17per  hour,  06, 912. 

1907.  Intemational  Contracting  Co.,  dr.  about 
582,000  c.  y.,  22*  e.  y.,  08, 988. 

1908.  J.  K.  Sullivan,  removal  of  ledge  r.  to 
18',  m.  1.  w.,  $6,460,  08, 988. 


♦Allotment. 


1  Sur.— R.  Feb.  9, 1828;  est.,  $13,669.12.    (H.  D.  482,  55th,  2d.) 
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1911.  Daly  &  Hannan,  removing  769,930  c.  y. 
mud,  etc.,  and  100  c.  y.  bowlders,  20*  and  18  c.  y., 
resp.,  11, 1211, 1212. 

ENGINEERS. 

Chief  ol  Engineers.  B.,  72,  8S;  73,  87;  74, 
98;  75, 108;  76, 50;  77,  44;  78,  48;  81, 84;  88, 84; 
83, 81;  84, 87;  85,  75;  86,  75;  87,  38;  88,  40;  89, 
51;  90,  46;  91,  57;  98,  61;  93,  64;  94,  67;  95,  64; 
96,64;  97,76;  98,79;  99,91;  00, 105;  01, 170;  08, 
117;  03,  98;  04,  80,  87;  05, 87;  06,  86;  07,  87,  94; 
08, 89;  09, 92;  10, 104, 113;  11, 109;  18, 124. 

Boards.  BERH.  concurs  in  the  recom.  of  Maj. 
Goethals,  contained  in  B.  ol  Apr.  28, 1903,  04,  940. 

In  charge: 

Maj.  G.  K.  Warren,  1872-83.  E.,  73,  964;  74,  ii, 
226;  75,  ii,  287;  76,  208;  77,  200;  78,  241;  (Lt. 
Col.)  81,562;  88,560. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  B.,  83,  493;  84, 
623;  86, 603;  86, 606. 

Maj .  W.  E.  Livermore,  1887-92.  B.,  87, 554;  88, 
502;  89, 628;  90, 572;  91, 719. 

Capt.  W.  H.  Bixby,  1892-95.  B.,  98,  625;  93, 
836;  94, 693;  95, 683. 

Maj.  D.  Yf.  Loctwood,  1896-1900.  E.,  96,  651; 
97, 915;  98, 921;  99, 1132;  00, 1265. 

Maj.  Geo.  W.  Goethals,  1901-02.  B.,  01,  1136; 
08, 904. 

Capt.  C.  E.  Gillette,  1903.    B.,  03, 805. 

Lt.  Col.  J.  H.  WUlard,  1904-07.  E.,  04, 921;  05, 
860;  06,911;  07,946. 

Maj.  H.  Taylor,  1908.    B.,  08, 987. 

Lt.  Col.  J.  C.  Santord,  1909-10.  B.,  09, 1018;  10, 
1139. 

Col.  E.  V.  Abbot,  1911.     E.,  11,  1211;  18,  1423. 

Assistant.  J.  P.  Cotton.  E.,  73,  965;  74,  il, 
226. 

LEGISLATION. 

E.  I.  an.  from  time  to  time  encroachments  upon 
navigable  area  of  H.  In  1899,  a  wharf  was  built 
under  said  an.  extending  out  into  H.,  in  defiance 
of  TJ.  S.  acts  bearing  on  navigable  waters,  01,  1137. 

OBSTEUCTIONS. 

Wharf  extending  too  far  into  H.,  built  on  au.  of 
a  State  act,  removed,  01, 1137. 

Report  by  New  York,  New  Haven  &  Hartford 
EE.  Co.  that  Fall  Eiver  line  SS.  had  been  seriously 
Injured  by  striking  an  obstr.  in  chan.;  ex.  made 
and  ledge  r.  discovered,  04,  921. 

OPERATIONS. 

1873-74.  11,530  c.  y.  dr.  (j.  150'  long,  built  at 
Goat  Isld.),  74,  ii,  226;  75,  il,  289. 

1874-75.    43,303  c.  y.  dr.,  75,  ii,  288. 

1876-76.    58,928  c.  y.  dr.  (small  bowlders  re- 
moved), 76, 208. 
1876-77.    Large  bowlders  removed,  77, 44, 200. 

1881-88.  115,697  c.  y.  dr.  from  anchorage  area, 
88,  661. 

1883-83.  130,396  c.  y.  dr.  from  below  Long 
Wharf  and  from  spit  s.  of  Goat  Isld.,  83,  493,  494. 

1884-86.  62,634  c.  y.  dr.  from  various  points 
in  the  Chan.,  85,604. 

1885-86.  20,184  c.  y.  dr.  from  s.  H.  entrance, 
86, 607. 

1886-87.    66,363  o.  y.  dr.,  87,  556. 

1887-88.  Excavation  of  13'  anchorage  area 
completed,  88, 503. 

1889-90.    39,601  c.  y.  dr.,  90, 674. 

1890-91.    34,846  c.  y.  dr.,  91,  720. 

1893-94.  152,340  c.  y.  dr.;  1,134  c.  y.  of  bowl- 
ders removed,  94, 594. 

1894-95.    2,000  c.  y.  dr.,  95, 684. 

1896-97.    194  0.  y.  of  r.  removed,  96,  653. 

1897-98.  38,716c. y.  dr.;  216c. y. of r. removed, 
97  916. 

:f  899-00.  97,833  c.  y.  of  gravel,  clay,  and  mud; 
14  0.  y.  of  bowlders  removed,  00, 1267. 

1901-02.  600  c.  y.  dr.  from  shoal  ofl  the  end  of 
SS.  wharf;  monuments  placed  to  mark  H.  lines, 
08, 904. 


1908-03.  90,446  c.  y.  dr.,  and  10.76  c.  y.  bowl- 
ders removed,  03, 806.    ■ 

1903-04.  Contract  for  dr.  shoal  places  and 
removing  bowlders  completed  July,  1903;  total 
amount  of  sand,  clay,  and  mud  removed,  95,069 ,i 
c.  v.,  at  320,  and  13.87  c.  y.  bowlders  at  $10  c.  y., ' 
and  7,414  c.  y.  at  118  o.  y.,  completing  proj.;  work 
of  removing  r.  ledges  complained  of  in  progress,  04, 
921. 

1904-05.  Eemoval  of  small  ledge  of  r.  in  front 
of  New  York,  New  Haven  &  Hartford  EE.  Co.'s 
wharf  completed,  06, 860. 

1905-06.  34,608  c.  y.  dr.,  working  657.62  hours, 
06,  911. 

1907-08.  422,179  c.  y.  dr.  and  67  c.  y.  bowlders 
removed,  08, 987. 

1908-09.    322,712  o.  y.  dr.  and  about  415  c.  y.  , 
bowlders  removed;  removal  of  Nourmabal  Eock  m 
Brenton  Cove  completed,  09, 1018. 

1910-11.    4,069c.y.  dr.,  11, 1211. 

1911-12.  72%  of^  existing  proj.  completed; 
entire  18'  anchorage  area  completed  June  26,  1912; 
final  sur.  and  computation  of  quantity  in  progress, 
12, 1423. 

PHTSICAL  CHAEACTEEISTICS. 

Tides,  73, 965;  76, 60. 

Description  of,  89,  628;  01,  170,  1136;  02,  117; 
03,98;  04,940;  12, 124, 126. 

At  main  entrance  of  Naxragansett  B.;  is  a  dis- 
tributing point  of  tows  of  barges  for  Narragansett 
B.  and  points  farther  e.,  13, 124. 

PRIVATE  (COEPOEATE)  WOEK. 

Commission  appointed  to  establish  a  new  p.  line, 
73,  965,  9G6.  $40,000  expended  by  -citizens  for 
imp.,  73,  966.  Dr.  done  and  wharves  built  by 
citizens,  74,  il,  227;  75,  ii,  289. 

PEOJECTS. 

By  Lt.  Col.  Warren,  1873,  and  modified  in  1882, 
imp.  ofthe  H.  by  dr.  the  s.  entrance  to  IS',  m.  1.  w., 
and  w.  the  same  to  a  line  drawn  from  the  dolphin 
which  mark^  the  spit,  clearing ,  the  permanent 
dock  at  Fort  Adams  by  100';  by  excavation  of  a 
Chan.  16'  x  750'  m.  1.  w.  around  and  to  the  entrance 
of  the  buoy  marking  Goat  Isld.  Spit;  by  excava- 
tioQ  of  anchorage  area  to  a  m.  1.  w.  d.  of  13';  also 
tor  excavation  ol  a  10'  chan.  s.  to  a  pt.  opposite  the 
Gas  Co.'s  wharf,  and  constr.  of  js.  on  w.  shore 
of  Goat  Isld.;  est.,  1873,  $72,000,  73,  964;  88, 561. 
Est.  of  revised  proj.,  1882,  $132,000, 83, 581;  85, 603, 
604;  86,606. 

In  1890,  after  the  app.  of  $133,000,  it  was  est.  that 
$27,500  would  be  reqmred  lor  completion  of  the 
proj.,  90, 676. 

In  1892  proj.  was  extended  to  include  the  removal 
of  the  spit  at  the  s.  end  of  Goat  Isld.  to  16';  est., 
$24,200,  increasing  the  total  est.  to  $156,200,  98, 627. 

By  Capt.  Bixby,  1895,  dr.,  and  removal  of  Spindle 
Eock  by  contract,  95, 684. 

By  Maj.  Lockwood,  1S99,  d.  a  small  area  near  the 
dolphin  on  Goat  Isld . ,  and  extending  the  10'  anchor- 
age area,  99, 1133. 

Submitted  by  Maj.  Goethals,  tor  a  chan.  18'  x  750', 
m.  1 .  w.,  from  the  18'  contour  ofthe  outer  H.  around 
the  s .  and  e.  end  of  Goat  Isld.  to  the  18'  conjour  at 
the  n.  end  of  break'r;  est.,  $85,000, 04, 941. 

Act  Mar.  2, 1907,  au.  dr.  a  ehan.  18'  x  760*,  m.  1.  w., 
around  the  s.  end  of  Goat  Isld.  and  n.  through  the 
H.;i  extension  of  13'  anchorage  area  s.  to  the  H. 
line  and  shore  to  18',  and  removal  of^Nourmahal 
Rock;  est.,  $250,900,2 07, 88. 

Act  June  25, 1910,  modified  existing  proj.  so  as  to 
provide  for  an  anchorage  area  18'  d.,  m.  1.  w.,  to 
extend  from  chan.  e.  to  the  Newport  H.  line, 
limited  on  n.  by  city  wharf,  and  e.  and  w.  pro- 
longations of  line  of  its  s.  face,  and  on  s.  by  line 
running  in  a  general  sw.  direction  from  Perry  Mill 
wharf;  also  by  removal  of  portion  of  shoal  around 
s.  end  of  Goat  Isld.;  est.,  $233,000;"  total  est.  of 
existing  proj.  as  modified,  $483,900, 10, 106. 


1  H.  D.  121,  58th,  2d. 


'  H.  D.  438,  69th,  2d. 


«  H.  D.  610,  61st,  2d. 


rSee  pp.  14-22  for  1 
Lexplanatlons,  etcj 
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SURVEYS. 

Included  in  Coast  Sur.,  1871,  73, 966. 

By  J.  P.  Cotton,  1872.    B~,  73,  965. 

Sur.  was  made  in  1897  by  Mm.  Lockwood  for  the 
estab.  of  H.  lines  in  Newport  H.,  98, 922. 

Au.  by  act  June  13,  1902,  witb  view  to  securing 
18'  througb  the  chan.  and  its  approaches,  e.  of 
Goat  Isld.  R.  by  Maj.  Goethals  (see  Projects), i 
04, 940. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  with  view 
to  extending  the  space  lot  light-dralt  anchorage  in 
the  s.  part  thereof  (see  Projects).    R.  by  Lt.  Col. 


Willard,  Feb.  7  and  Sept.  20,  1906;  est.,  $165,900,= 
07, 94. 

Borings  made  in  s.  part  of  H.,  07,  945. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  with  view 
to  modification  and  enlargement  of  existing  proj. 
as  indicated  in  plans  B  and  C  of  H.  D.  438,  59tn 
Cong.,  2d  sess.  R.  by  Lt.  Col.  Sanford,  Apr.  17 
and  Dec.  18, 1909;  est.,  $233,000,3 10, 113.  . 

Minor  s.  of  ledge  rock  areas  imcov.  in  dr.  in  s. 
partofH.,  10, 1139. 

Kef.  to  ex.  and  sur.,  etc.,  13, 125. 

Maps.i  s  84,624;  85, 603;  93, 838;  95, 684;  03, 
806;  18, 1423. 


C-69 


TAUNTON  RIVER,  MASS.* 


APPROPRIATIONS. 

1852  (see  C-53). 

1870, 

J10,00O,7O,79. 

1871, 

10,000,71,94. 

1872, 

10,000,73,95. 

1873, 

10,000,73,87. 

1874, 

10,000,74,98. 

1874,6 

250,  act  June  23. 

1875, 

10,000,75,107. 

1878, 

2,000,78,47. 

1879, 

1,000,79,54. 

1880, 

17,500,80,377. 

1881, 

25,000,81,556. 

1882, 

25,000,83,565. 

1884, 

26,500,84,607. 

1890, 

7,000,90,564. 

1892, 

7,000,92,615. 

1894, 

5,000,95,673. 

1896, 

5,000,  96,  643. 

1899, 

7,000,  99, 1119. 

1902, 

5,000,02,898. 

1905, 

6,000,  05,  864. 

1909, 

*5,000,  09, 1013. 

1910, 

5,000,10,1132. 

1911, 

5,000,  11, 1204. 

Total,  213,250  (total,  less  i250  allotd.  for  sur. 
in  1874,  $213,000,  13, 1415). 

COMMERCE. 

Important,  68, 804;  79, 305. 
1911, 137,854 1.,  13,115. 

CONTRACTS. 

1870.  E.  M.  Payne,  dr.,  $1.50  c.  y.,  71, 891. 

1871.  E.  E.  Seward,  dr.,  $5  c.  y.,  71,  891. 
Staples  &  Phimps,  dr.,  $3.45  c.  y.,  73, 952. 

1873.  Staples  &  Phillips,  removal  of  rs.,  $10 
c.y.,  73,958. 

1873.  E.  R.  Seward,  dr.,  $2  c.  y.,  74,  ii,  220. 

1874.  E.  E.  Seward,  dr.,  $1.25  c.  y.,  75,  ii,  280. 
W.  Flannery,  dr.,  95*  c.  y.,  75,  ii,  280.  Staples  & 
Phillips,  removal  olrs.,  $9  c.  y.,  75,  ii,  280. 

1879.  G.  &  H.  Phillips,  removal  of  bowlders, 
$4.75c.y.,  79,304. 

1880.  G.  "W.  Townsend,  removal  of  bowlders, 
80, 372.    W.  Flannery,  dr.,  47*  c.  y.,  81, 555. 

1881.  W.  H.  Beard,  dr.,  49|t  c.  y.,  81, 555. 
1883.    W.H. Beard, dr., 97* c.y.    J.H.Fenner, 

dr.,35«c.y.,  83,478. 

1883.  C,  H.  Edwards,  r.  removal,  84, 606. 

1884.  J.  H.  Fenner,  dr.,  86, 590. 

1895.  Columbia  Dredging  Co.,  dr.,  81t,  $1,  and 
$1.35  c.  y.  ($3,000),  95,  675. 

1896.  Hartford  Dredging  Co.,  dr.,  $1.18  c.  y., 
97, 903. 

1899. 

1903. 

1908. 

09, 1013. 


Cole  Bros.,  dr.,  98*  c.  y.,  99, 1120. 
C.  M.  Cole,  dr.,  88*  c.  y.,  03,  797. 
J.  S.  Packard  Dredging  Co.,  dr.,  64*  c.  y.. 


ENGIIVEERS. 

Chief  of  Engineers.    R.,68,68;  70,79;  71,94; 
73,95;  73,87;  74,97;  75,107;  7%  48;  77,43;  78, 


47;  79,  54;  80,  73;  81,  80;  83,  80;  83,  77;  84,  83; 
85,  71;  86,  72;  87,  35,  43;  88,  37,  44;  89,  47,  55; 
90,  42;  91,  53;  93,  57;  93,  59;  94,  54;  95, 60;  96, 
60;  97,  71;  98,  75;  99,  86;  00,  99;  01,  164;  03* 
113;  03,  93;  04,  75;  05, 81;  06, 80;  07, 81;  08,  83; 
09, 86;  10, 96;  11, 100;  12, 115. 

In  charge: 

Capt.  J.  A.  Smith,  1868.    R.,  68, 804. 

Col.  H.  W.  Benham,  1870-71.    R.,  70,  467. 

Lt.  Col.  J.  G.  Foster,  1871;  71, 87. 

Lt.  Col.  G.  Thorn,  1871-72.    R.,  71,  891;  72,  954. 

Maj.  G.  K.  Warren,  1872-82.  R.,  73,  952;  74,  ii 
220;  75,  u,  279;  76, 205;  77, 197;  78, 229;  79,  303; 
(Lt.  Col.)  80,  371;  81,  554. 

Maj.  J.  W.  Barlow,  1882.    R.,  82, 554. 

Lt.  Col.  G.  H.  Elliot,  1882-89.  R.,  83,  477;  84, 
604;  85, 688;  86, 695;  88, 515. 

Maj.  W.  E.  Livermore,  1887-92.  R.,  87,  544; 
88,  492,  517;  89,  618,  647;  90,  563;  91,  707. 

Capt.  W.  H.  Bixby,  1892-95.  R.,  92,  613;  93, 
822;  94,  586;  95,  674. 

Maj.  D.  W.  Lockwood,  1896-1900.  R.,  96,  642; 
97, 901;  98, 910;  99, 1118;  OO,  1248. 

Maj.  G.  W.  Goethals,  1901-02.  R.,  01, 1122;  02, 
897. 

Capt.  C.  E.  Gillette,  1903.    R.,  03, 796. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B.,  04, 913;  05, 
853;  06,  904;  07,  939. 

Maj.  H.  Taylor,  1908.    R,  08, 980. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  R.,  09, 1012;  10, 
1132. 

Col.  F.  V.  Abbot,  1911-.    R.,  11, 1204;  12, 1415. 

H.  S.  Van  Ingen.    R.,  73, 954;  74,  ii,  221. 
J.  P.  Cotton.    R.,  80, 373. 
E.  Parrish.    R.,  93, 825. 

OPERATIONS.' 

1871-72.  Completion  of  chan.  at  the  "Needles," 
26.46  c.  y.  r.  removed,  72, 964,  966. 

1873-73.  Chan,  through  Burts  Shoal  6'  x  60' 
X  73',  200  c.  y.  dr.;  chan.  through  Ponds  Eock 
Shoal  4.6'-5'x  60'  X590', 2,104  c.  y.  dr.,  73, 953, 956. 

1873-74.  Chan,  through  Blakes  TSble  Eock, 
Sheep  Pen  Shoals,  and  Chabbot  Eock  Shoal,  224.5 
0.  y.  r.  removed  and  3,443  c.  y.  dr.,  74,  97,  ii,  221. 

1874-75.  Continuation  of  above  work,  1,925 
c.  y.  r.  removed  and  6,319.2  c.  y.  dr.,  75,  ii,  280. 

1875^76.  Rock  removed  between  Weir  and 
lower  part  of  "Needles;"  Chans,  dr.  through  Cobbs 
Shoal  and  Johns  Rock  Shoal;  upper  part  com- 
pleted, 204.95  c.  y.  r.  removed  and  3,940.6  c.  y.  dr., 
76, 205. 

1876-77.  The  "Nook"  and  Peters  Point,  93 
u.  y.  r.  removed,  77,  43, 197. 

1878-79.  Bowlders  removed,  232.4  c.  y.  r. 
removed,  79,  54,  304. 

1879-80.  190  c.  y.  r.  and  bowlders  removed 
from  upper  E.,  80, 372. 

1880-81.  12,190  c.  y.  dr.  from  the  chan.,  81, 
555. 


•Allotment. 
>  H.  D.  121,  58th,  2d. 
«  H.  D.  438,  59th,  2d. 
•H.D.  610,  61st,  2d. 


«  Sur.— B.,  Dec.  7, 1853;  est.,  $20,000.    (H.  D.  482,  55th,  2d.) 

5  Survey. 

6  Previous  to  1871,  68,  805;  73, 954;  74,  ii,  221;  76, 11,  281;  78,  229. 


124    INDEX  TO  BEPORTS,  CHIEF  OP  ENGINEBKS,  U.  S.  ABMY,  1866-1912. 


1881-82.    12,268  o.y.  dr.,  83,554. 

1883-83.    5,672  c.  y.  dr.,  83,  478. 

1883-84.  27,170  c.  y.  dr.  and  715  c.  y.  r.  re- 
moved, 84, 605, 606. 

1884-8S.  4,811 0.  y.  dr.  and  100  o.  y.  bowlders 
and  r.  removed,  85, 590. 

1885-86.    Dr.  and  r.  removal  continued,  86, 


1886-87. 
545. 
1887-88. 
1890-91. 
1891-93. 
1893-93. 


Dr.  and  r.  removal  combined,  87, 


Chan,  completed  as  proj.,  88, 493. 
Dr.  by  hired  lal)or,  91, 708. 
2,650  c.  y.  dr.,  93, 615. 
About  5,000  c.  y.  dr.  aad  174 1.  bowl- 
ders removed,  93, 823. 
1895-96.    3,943  c.  y.  dr.,  96,  643. 
1896-97.    3,355  c.  y.  dr.,  97, 902. 
1899-00.    5,165  c.  y.  sand  and  some  bowlders 
removed,  00, 1249. 

1903-03.    Shoals  dr.  at  Dighton  Wharf  and 
below  Wickamouut,  03,  796. 

1903-04.    Dr.  of  shoals  completed,  a  total  of 
5,112  c.  y.  removed,  04, 913. 

1908-09.    4,270  c.  y.  dr.  and  bowlders  removed, 
09, 1012. 

PHYSICAL  CHAKACTEBISTICS. 

Described,  68,  805;  71,  891;  73,  954-958;  74, 11, 
222-224;  78,229. 
Tidal  observations,  73, 956,  959-963;  88,  515,  516. 
Shoaling,  11, 1204. 

PLAN.    (See  Projects.) 

By  Capt.  Dutton,  1853,  imp.  of  E.  by  chan. 
4'  X  60'  from  Dighton  to  Weir;  est.,  $20,000,  73, 964. 


PROJECTS.    (See  Flan.) 

By  Capt.  Smith,  1868,  chan.  4'  x  eO"  below  1.  w. 
mark,  from  Dighton  to  Taunton,  by  dr.  bars  and 
removing  bowldOTs;  est. ,  $26,000,  68, 805, 806.     , 

Proj.  of  1871  proposed  chan.  by  dr.  9'  d.  h.  w. 
through  shoals  between  Dighton  and  Weir  Village; 
est.,  $54,400,  71, 94,  891. 

Proj.  for  this  Imp.  in  1880  had  as  its  object  a  navi- 
gable d.  at  h.  w.  of  11'  and  a  w.  of  60'  from  Weir 
Bf.  to  Shipyard,  11'  x  80'  to  the  Needles;  thence 
to  Berkley  Br.  same  w.  and  12'  d.,  and  from  Berkley 
Br.  to  Dighton  12'  x  100';  est.,  $94,000,  80, 376;  86, 
595. 

In  1888  Maj.  Livermore  proposed  continuation  of 
imp.  by  w.  the  80'  chan.  to  its  full  dimensions 
where  too  narrow;  removal  of  bowlders  obstr.  chan. 
between  Berkley  Br.  and  Taunton;  also  removal 
of  ledge  r.  in  ttie  chan.  below  Peters  Ft.;  est., 
$14,051,  88, 518. 

This  additional  proj.  increased  the  total  est.  to 
$108,000  in  1889,  89,  619;  93,  614. 

Est.  of  imp.  increased  to  $125,000  in  1893,  93, 825. 

By  Capt.  Bixby,  1893,  doing  all  work  by  hired 
labor  and  U.  S.  plant,  93, 823. 

By  Capt.  Bixby,  1895,  dr.  by  contract,  96,  672. 

By  Maj.  Lookwood,  1899,  expend,  of  available 
onds,  99, 1119.' 

STJBVETS. 

By  Lt.  W.  S.  Rosecrans,  1852,  68,  805;  71,  891. 

By  H.  S.  Van  Ingen,  1872,  73, 955. 

By  H.  S.  Van  Ingen,  1873,  Taunton  to  Dighton, 
74,  ii,  222. 

Au.  act  Aug.  5, 1886;  made,  1887,  by  Maj.  Liver- 
more  (see  Projects),  87,  43;  88,  517;  89, 647. 

Cong,  docs.,  ete.,  relating  to  ex.,  surs.,  plans,  ete., 
la,  114. 

Maps.    84,  606;  93,  824;  95, 674;  03,  796. 


C-70      FALL  RIVER  HARBOR  (Mount  Hope  Bay)^  MASS. 


APPBOPBIATIONS. 

1874,  $10,000,74,98. 

1875,  10,000,  76, 107. 

1876,  10,000,76,49. 
1899,  20,000,  99, 1131. 

1902,  38,000,03,903. 

1903,  117,412,03,804. 

{*2o!o0o}l«'"33. 
143,000,  10, 1133. 


1909 
1910, 


Total,  368,912  (total,  Incl.  sales,  $368,930.35; 
"unexpended  balance  of  SH  returned  to  U.  S. 
Treasury";  13, 1416.) 

COMMERCE. 

Important,  74,  ii,  286. 
C.  importance  of  Fall  E.,  78, 227. 
Description  of,  96, 728. 
Large;  no  effect  on  freight  rates,  10, 98. 
City  of  Fall  B.  is  largest  cotton  manuf.  city  in 
US.,  13, 115. 
1911, 1,389,000±  t.,  13, 116. 

CONTRACTS. 

1874.  Morris  &  Cummings,i  r.  removal,  75,  ii, 
282 

1876.  Curtis,  Fobes  &  Co.,  dr.  21,222  c.  y.,  75, 
11  283 

'l877.  J.  H.  Fenner,  dr.  12,857  o.  y.,  r.  removal, 
77, 198. 

1899.  F.  Sanford  Ross,  Inc.,  dr.,  9it  c.  y.,  99, 
1132. 

1903.  J.  S.  Packard  Dredging  Co.,  dr.,  13.H 
c.  y.,  03, 804. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  73,  93;  74,  98,  103 

76,  107;  76,  49;  77,  43;  78,  47;  96,  71;  97,  81; 
9,  991;  00,  104;  01,  169;  03, 116;  03,  97;  04,  79; 
06,86;  06,85;  07,86;  08,89;  10,97,113;  11,101; 
13, 115. 


In  charge: 

Maj.  G.  K.  Warren,  1873-78.  R.,  74,  ii,  225,  284; 
76,  ii,  282;  76, 206;  77, 198;  78, 227. 

Capt.  W.  H.  Bixby,  1895.    B.,  96,  727. 

Maj.  D.  W.  Lookwood,  1896-.  R.,  97,  931;  99, 
1130;  00, 1263. 

Maj.  Geo.  W.  Goethals,  1901-02.  R.,  01,  1134: 
03, 903. 

Capt.  C.  E.  Gillette,  1903.    E.,  03, 803. 

Lt.  Col.  J.  H.  WUlard,  1904-07.  E.,  04, 919;  06, 
859;  06, 910;  07,  944. 

Maj.  Harry  Taylor,  1908.    E.,  08, 986. 

Lt.  Col.  J.  C.  Sanford,  1910.    B.,  10, 1133. 

Col.  F.  V.  Abbot,  1911-.    R.,  11, 1205;  13, 1416. 

Assistants: 

J.  P.  Cotton.    B.,  74,  ii,  284. 
H.  A.  Bentley,  78, 228. 
E.  Parrish.    E.,  97,  934. 

OPEBATIONS. 

1874-76.  l,047f  t.  large  bowlders,  364  t.  smaU 
bowlders  and  graved  excavated,  76, 107,  ii,  282. 

1876-76.  136.53  c.  y.  bowlders,  21,222.19  c.  y. 
fine  material  excavated,  76, 206. 

1877-78.  12,857  c.  y.  dr.,  78,  47.  Imp.  com- 
pleted at  a  cost  less  than  the  orig.  est.,  78, 228. 

•1899-00.  193,579  c.  y.  mud  and  sand  re- 
moved, 00, 1264. 

1903-03.    293,235  c.  y.  dr.,  03, 804. 

1903-04.    654,998  c.  y.  dr.,  04,  919. 

1904-06.    143,229  c.  y.  dr.,  06,  859. 

1909-10.    86,046  c.  y.  dr.,  10, 1133. 

1910-11.  36,951  c.  y.  dr.  for  mainten.,  and 
236,187  o.  y.  for  imp.  work  by  US.  dr.,  11, 1205. 

1911-13.    240,668  c.  y.  dr.  for  Imp.  13,1416. 

PHYSICAL  CHABACTEBISTICS. 

Obstructions:  Bowlders  and  bars,  74,  ii,  285. 
Tides,  74,  ii,  285;  78,  228.         f 
Description  of,  96,  728;  10,  97. 
Water  d.,  tides,  ete.,  13, 116.  *. 
At  mouth  of  Taunton  R.  in  ne.  angle  of  Mt.  Hope 
B.,  which  empties  into2Atlantio  wu-ough  Narra- 


*Allotment. 


>  Contract  abandoned,  75, 11,  i 


rSee  pp.  14-22  tor  T 
Lexplanatlons,  etcj 
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gansett  B.  and  Sakonnet  B.;  about  2  m.  long  x  ^  m. 
to  1  m.;  about  23  m.  to  se.  from  Providence,  and 
18  m.  n.  from  Newport  H.,  13, 115. 

PROJECTS. 

By  Maj.  Warren,  removal  of  bowlders;  for  dr. 
Chan.  SO'  from  the  wharves  to  12'  x  100';  also  lor 
placing  dolphins  to  mark  cban.;  est.,  $45,000,  74, 
il,  284.    Proj.  completed;  cost,  $30,000,  78, 228. 

By  Maj.  Lockwood,  1897,  Chan.  25'  x  300'  m.  1. 1., 
along  the  city  front  between  the  Old  Colony  wharf 
and  d.  w.  at  upper  end  of  city  front;  est.,  $68,060.47, 
99, 1131. 

Enlarged  by  act  of  1902  to  include  chan.  26'  xSOC, 
city  front  through  Mt.  Hope  B.  to  Narragansett 
B.;  est.,  $175,411.94,  OS,  117. 


By  Lt.  Col.  Sanford,  anchorage  area  25';  est., 
$143,000,  and  $6,000  an.  mainten.;i  au.  act  June  25, 
1910, 10, 98, 113. 

SUKVETS. 

1873.    By  J.  P.  Cotton.    K.,  74,  ii,  284. 

EX.  au.  act  Aug.  17, 1894;  made  by  Capt.  Bixby, 
1895  (B.  fav.),  95, 727. 

SuT.  au.  act  June  3,  1896;  made  by  Ma].  Lock- 
wood,  1897  (see  Projects),  97, 932. 

H.  line  sur.,  1899,  made  by  Mai.  Loctwood, 
1900, 1264. 

Au.  act  Mar.  3,  1909;  made,  1909j^  by  Lt.  Col. 
Sanford;  est.,  $143,000,'  10, 113. 

Cong,  docs.,  etc.,  relatmg  to  exs.,  surs.,  plans 
etc.,  12, 116. 
.  Maps.'    03, 804. 


C-70(a)    TAUNTON  AND  WEYMOUTH  CANAL,  MASS. 


C-71 


ASSONET  RIVER,  MASS. 


COMMERCE. 

Description  of,  00, 1301. 

ENGINEERS. 

Cliiet  of  Engineers.    R.,  00,  111 . 


In  charge. 
1900, 1300. 


Maj.  D.  W.  Lockwood,  1900.    R., 


PHYSICAL  CHARACTERISTICS. 

Description  of,  00, 1301. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1899;  made  by  M 
wood,  1899  (B.  unfav.),  00, 1301. 


ij.  Lock 


C-79    NARRAGANSETT  BAY,  R.  I. 

passage  of.) 


(Ohio  Reef  tn  east 


ENGINEERS. 

Chief  of  Engineers.    R.,  01, 175. 
In  charge: 

Mai.  D.  W.  Lockwood,  01, 160. 
Maj.  G.  W.  Goethals,  01, 160. 


SURVEYS. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900,  of  Ohio 
Beef  (Ledge)  located  in  e.  passage  of  Narragansett 
B.,  E.  I.,  with  view  to  its  removal.  R.,  Maj. 
Lockwood,  July  5, 1900,  and  Maj.  Goethals,  Deo.  8, 
1900;  est.,  $307,200,3  01, 176. 


R.,  85, 80;  86, 75;  87, 3 


C-80 

APPROPRIATION. 

1886, 15,000,  86,  605. 

ENGINEERS. 

Chief  of  Engineers. 

88,  38;  89,  48;  90,  43. 

In  charge; 

Lt.  Col.  G.  H.  Elliot,  1884-87.  R.,  85,  625,  627; 
86,  605. 

Maj.  W.  E.  Livermore,  1887-91.  B.,  87, 547;  88, 
494;  89, 620;  90, 5G5. 

Assistant.    G.Alexander.    R.,  85,  629. 

OPERATIONS. 

1887-88.  811  t.  of  bowlders,  ledge  r.,  and 
gravel  removed,  completing  proj.,  88,  495. 


WARREN  RIVER,  R.  I.^ 


PHYSICAL  CHARACTERISTICS. 

Description,  86,  605. 

PROJECTS. 

By  Lt.  Col.  Elliot,  1885,  removing  Bushworth 
Rock  and  bowlders  in  narrow  part  of  chan.  below 
Little  Isld.;  est.,  $5,000,  85,  628;  87,  547. 

SURVEY. 

Au.  act  July  5,  1884;  made,  1886,  by  Lt.  Col. 
Elliot,  85, 627. 

85,630. 


C-81  PROVIDENCE  RIVER,  HARBOR,  BULKHEAD  ROCK, 
AND  NARRAGANSETT  BAY,  R.  I. 


APPROPRIATIONS. 


1852, 
1852, 
1867, 

1870/ 


$1, 500  (sur.),  act  Aug.  30. 
6  5,000,  act  Aug.  30. 
26,000,  70,449;  71,730. 
5,000,  70, 75,  449;  71, 83,  727,  733. 
6  2,500,  70,  75,  449;  71,  83,  727,  733. 


1872, 
1873, 

1878{ 

1879,^ 
1880, 


$10,000,  72,81,820. 
10,000,  73,88,969. 
50,000,  78,48,232. 
=  6,000,  78,48,232. 
60,000,79,54,311. 
60,000,80,386. 


iH.  D.778,61st,  2d. 

2  Ex.— B.  (fav.),  Feb.  2, 1825.    Sur.  1833,  by  Lt.  Col.  J.  Anderson,  T.  E.,  but  report  not  on  record  In 
office  of  Chief  of  Engineers.    (H.  D.  482,  55th,  2d.) 

3  H.  D.  217,  56th,  2d. 

4  Sur.— R.,  Feb.  15, 1827.    Est.,  $3,953.25.'  (IT.  D.  482,  55th,  2d.) 
6  Eemoval  of  r.  near  mouth  of  Pawtucket  E.,  E.  I, 

'  Bulkhead  Bock. 
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.881, 
.882, 


,897, 


.905, 
.906, 

.90?/ 


.910, 
.911, 
.912, 


$60,000,  81,559. 
125,000,  83,557. 

85,000,  84,620. 

30,000,  86,603. 

40,000,88,499. 

50,000,90,570. 

60,000,93,620. 

17,500,95,680. 

26,000,96,648. 
125,000,97,910. 
125,000,98,917. 

10,000,99,1126. 

64,489  00, 1259. 

59,000,01,1131. 

100,0001-,2  qni 
84,660/"'*' 8"^- 

100,000,05,858. 

306,000,06,908. 
90,760\„.j  „,, 

102,778/"'^' 8*^- 

*16, 000,  09,1017. 
75,000,  10,1137. 

300,000,11,1208. 

104,000,  13,1421. 


Total,  2, 367, 077  (total,  inol.  misc.,  $2,367,303.83, 
13, 1421). 
COMMERCE.  , 

Eequir'ements  of,  68,  746;  78, 237,  241. 

1897,  2,000,000±  t.,  00,  1308;  1900,  2,763,600  t. 
01, 168;  1905,  3,344,248  t.,  06,  84;  1911,3,887,  868t. 
13,  122,  1422. 

Imp.  great  benefit  to  C,  01, 168. 

Diagram  of  t.,  valuation,  freight,  and  apps.,  13, 
1422. 

So  far  as  known,  1912,  imp.  has  had  no  efiect  on 
rates,  13, 122. 

CONTBACTS. 

1867.    G.   W.  Townsend,  removal  of  wreck, 
$2,000,  67,  448,  453. 
1870.    T.  J.  Hill,  dr.,  25it:  o.  y.,  70,  449,  453. 
1873.    S.  v.  Shelhourne,  dr.,  29it!  c.  y.,  73,  968. 

1878.  E.  E.  Seward,  dr.,  lljif  o.  y.  (annulled), 
79  308  309 

1879.  Atlantic  Dredging  Co.,  dr.,  lOif  c.  y.,  80, 
385.    I.  A.  Sylvester,  r.  removal,  80, 385. 

1880.  Atlantic  Dredging  Co.,  dr.,  lOJifc.  y.,  81, 
667. 

1881.  Atlantic  Dredging  Co.,  dr.,  17$  and  19i|! 
o.  y.,'81, 558. 

1883.  Atlantic  Dredging  Co.,  dr.,  16it  c.  y.,  83, 
484. 

1884.  Atlantic  Dredging  Co.,  dr.,  12*  o.  y .,  85, 
598. 

1891.    C.  &  H.  E.  Du  Bois,  dr.,  9it  c.  y.,  91, 714. 

1893.  E.  G.  Packard,  dr.,  11.5$  c.  y.  ($40,000), 
93  832. 

1896".  E.  G.  &  J.  S.  Packard,  dr.,  15*  c.  y. 
($11,000),  95, 681. 

1897.  P.  S.  Eoss,  dr.  1,222,000  c.  y.  under  con- 
tinuous contract,  m,  97, 910. 

1899.  Perkins  &  O'Brien,  dr.,  lOM  c.  y.,  99, 
1127. 

1901.    International  Contracting  Co.,  dr.,  16.4t 


c.y.,  01, 1130. 
19r~    ^  ■ 


1903.  International  Contracting  Co.,  dr.  anchor- 
age area  in  Providence  H.,  12J0  c.  y.,  03, 801. 

1905.  Columbia  Dredging  Co.,  dr.,  8.45*  c.  y., 
05,  85,  867,  868. 

1907.  Columbia  Dredging  Co.,  dr.  30,000  c.  y., 
22i|!c.  y.  J.  S.  Packard  Dredging  Co.,  dr.,  7.3tc.  y., 
08, 986. 

1909.  J.  S.  Packard  Dredging  Co.,  dr.,  ISAH 
c.  y.,  09, 1017. 

1911.  Coastwise  Dredging  Co.,  dr.  1,698,240 
c.  y.  mud,  .0784$,  and  50  c.  y.  bowlders  at  $5  o.  y. 
CM.  Cole,  dr.  70,000  c.  y.  mud,  24.9i|!  c.  v.,  and  10 
0.  y.  bowlders,  $8  c.  y.,  11, 1209.  Daly  &  Hannan 
Dredging  Co.,  dr.  sec.  A,  1,691,321  c.  y.,  8.7*  c.  y.; 
sec.  B,  308,679  c.  y.,  22i|!  c.  y.;  removing  bowlders, 
$8  c.y.;  removing  lighthouse,  $1,200, 13,1421. 

DOCUMENTS.    (Not  printed  in  reports.) 

R.  lit.  Eosencrans,  Capt.  Dutton,  and  F.  P. 
Webber,  71, 728,  729;  of  Capt.  Holgate,  71, 733. 


ENGINEERS. 

Chlet  of  Englneeis.  B.,  66, 7;  67,  45;  68, 67; 
69,  58;  70,  75;  71,  83;  73,  81,  86;  73,  88;  74,  99; 
76,108;  76,49;  77,43;  78,48,232;  79,64;  80,74; 
81,  82;  83,  82;  83,  79;  84, 86;  86,  73;  86,  74;  87, 
37;  88,  39;  89,  49;  90,  44;  91,  64;  93,  69;  93,  61; 
94,  66;  95,  62;  96,  62;  97,  74;  98,  77;  99,  89,  97; 
00,  102,  112;  01,  167;  03,  115;  03,  95;  04,  77; 
05, 84;  06, 83;  07, 84;  08, 86;  09, 90;  10, 101, 112; 
11, 105;  13, 120, 136. 

Boards.  Advisory  council  to  the  E.  I.  H.  com- 
missioners, appointed  by  the  President  of  the  U.  S. 
in  1878;  recom.  dr.  from  the  city  to  Fields  Pt., 
18'  X  725'  and  23'  x  150';  est.,  $428,571.    B.,  78, 234. 

gtear  Admiral  Daniel  Ammen,  U.  S.  N.,  Prof, 
enry  Mitchell,  U.  S.  C.  S.,  and  Maj.  G.  K.  War- 
ren.) 

In  obarge: 

Capt.  G.  Dutton,  1863;  71,  728. 

Col.  J.  D.  Graham,  1865;  66, 37. 

Maj.  D.  0.  Houston,  1867-70.  B.,  67,  448;  68, 
745;  69, 408. 

Maj.  G.  K.  Warren,  1870-82.  E.,  70,  449,  450; 
(on  Bulkhead  Eock,  70,  733):  71,  727;  73,  820; 
73,  968,  969;  74,  ii,  237;  76,  ii,  291;  76,  207;  77, 
199;  78,  231,  233;  79,  306;  (Lt.  Col.),  80,  383;  81, 
557;  83,  565,  567. 

Maj.  J.  W.  Barlow,  1882;  83,  483. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  B.,  83,  483;  84, 
617;  85, 696;  86, 602. 

Maj.  W.  E.  Llvermore,  1887-92.  E.,  87, 660;  88, 
498;  89, 623;  90, 668;  91, 712. 

Capt.  W.  H.  Bixby,  1892-95.  E.,  93,  618;  93, 
880;  94, 589;  96, 679. 

Maj.  D.  W.  IX)Okwood,  1896-1900.  B.,  96,  647; 
908;  98,915;  99,1125;  00,  1267, 1307, 1309. 

Maj.  G.  W.  Goethals,  1901-02.  E.,  01, 1129;  03, 
900. 

Capt.  C.  E.  GUlette,  1803.    E.,  03, 801. 

Lt.  Col.  J.  H.  Willard,  1904-07.  E.,  04, 917;  06, 
857;  06, 908;  07, 942. 

Mai.  H.  Taylor,  1908.    E.,  08, 983. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  E.,  09, 1016;  10, 
1137. 

Col.  F.  V.  Abbot,  1911-.    E.,  11, 1208;  13, 1420. 

Assistants: 

Capt.  A.  H.  Holgate,  70, 74,  450;  71, 733. 

N.  E.  Eussell.    E.,  71,730. 

G.  H.  Mann,  71,  733. 

H.  A.  Bentley.    E.,  73, 970;  74,  ii,  238;  80, 387. 

ESTIMATES.    (See  Estimates  and  Projects.) 

By  Capt.  Dutton,  1853,  w.  chan.  100'  to  the  west-  - 
ward,  $7,800,  71, 729. 

By  P.  P.  Webber,  1867,  removal  of  r.,  $5,000,  and 
dr.  a  14'  chan.  to  Fox  Pt.  Wharf,  $21,600,  71,  729, 
730. 

By  Maj.  Houston,  1868,  an.  dr.  below  Fox  Pt. 
Wharf;  $10,000,  68, 67,  746;  69, 408;  70,  449. 

By  Capt.  Holgate,  1870,  removal  of  Bulkhead 
Eock  to  16',  $2,500,  70, 450;  71, 733. 

By  Maj.  Warren,  1871,  w.  chan.  in  the  E.,  $10,000 
an.,  71, 730. 

By  Maj.  Warren,  1873,  removal  of  the  pt.  at  Long 
Bed,  by  dr.,  $10,000,  73, 970. 

By  Maj.  Warren,  1875,  removal  of  Bulkhead 
Eock  to  18',  $5,000,  75,  ii,  291;  76,  207;  77,  199. 
In  1878  to  20',  $10,000,  78, 232. 

By  Maj.  Warren,  1878,  23'  chan.  from  Providence 
to  the  sea,  $500,000,  78,  48,  235;  79, 54,  308. 

By  Maj.  Warren,  1879,  completion  of  existing 
proj.,  $390  000,  79,311. 

OPERATIONS.! 

1867.  Eemoval  of  sunken  wreck,  42,219  c.  y. 
dr.  at  the  "Crook,"  67,  46,  449. 

1868.  Chan.  w.  and  d.  at  the  "Crook"  by  dr.; 
d.  of  12'  obtained,  68,  746,  746. 

1870.  Dr.  at  the  "Crook"  to  obtain  14'  chan., 
70,  449. 

1871.  Dr.,  extraction  of  piles,  and  removal  of 
Bulkhead  Eock  to  d.  14',  71, 727,  730,  733. 

1873.    Dr.  chan.  below  Fox's  Pt.,  to  w.,  73, 968 


♦Allotment. 


'  History  of  early  operations,  71,  728;  79, 307,  730,  734. 


rSee  pp.  14-22  for  1 
Lexplanations,  etc.J 
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1873.  Dr.  to  remove  the  pt.  of  Long  Bed,  73, 
88,  969. 

1874.  Dr.  completed,  the  remains  of  an  old 
pile  dolphin  removed,  74, 99,  ii,  237. 

1878-79.    72,314  c.  y.  dr.,  79, 309. 
1879-80.    327,569  o.  y.  dr.  from  chan.  through 
Pawtoxet  Shoal;  removal  of  Bulkhead  Book  com- 
menced, 80,  385,  386. 

1880-81.    483,768  0.   y.    dr.   from    Pawtuxet 
Shoal;  794 1.  r.  blasted  and  removed  from  Bulkhead 
Book,  81, 557,  558. 
1881-83.    322,255  o.  y.  dr.,  83,  556. 
1883-83.    602,304  0.  y.  dr.  from  Gaspee,  Sassa- 
fras, and  Fox  Pt.  ohans.,  83,  484. 

1883-84.    217,724  c.  y.  dr.,  84, 619. 

1884-8S.  625,073  c.  y.  dr.  from  ehan.  below 
Field's  Pt.;  also  obstr.  at  mouth  of  Pawtuxet  B. 
removed,  86, 598. 

1886-87.  111,372  c.  y.  dr.  from  chan.  and 
anchorage  basin,  87, 551. 

1887-88.  199,680  c.  y.  dr.,  completmg  the 
excavation  of  the  20'  anchorage  area,  88, 499. 

1889-90.   96,034  0.  y.  mud  dr.,  90, 670. 

1890-91.    140,673  c.y.  dr.,  91,713. 

1891-93.    87,776 c.y.  dr.,  93,620. 

1893-93.    76,489  c.  y .  dr.,  93, 831. 

1893-94.  276,474  0.  y.  dr.  and  900  c.  y.  of  r. 
blasted,  94, 591. 

1895-96.    73,479  c.  y.  dr.,  96, 648. 

1896-97.    145,372  c.  y.  dr.,  97,909. 

1897-98.    745,655  e.  y .  dr.,  98, 916. 

1898-99.    502,487  o.  y .  dr.,  99, 1126. 

1899-00.    496,686 c.y. dr., 00, 1258. 

1900-01.    180,053c.y.dr.,  01, 1130. 

1903-03.  301,027  c.  y.  dr.  in  Green  Jacket 
Shoal  and  the  adjacent  part  of  H.,  03, 801. 

1903-04.    Total  amount  ol  749,270  c.  y.  dr., 
completing  contract,  04, 917. 
■    190S-06.    1,946,074  c.  y.  removed,  06, 908. 

1906-07.    2,173,911  c.  y.  dr.,  07, 942. 

1907-08.  659,968  o.  y .  dr.,  completing  contract; 
535,024  c.  y.  removed  from  main  chan.  between 
Long  Bed  and  Kettle  Pt.;  226,519  c.  y.  sand  and 
34.458  c.  y.  bowlders  removed  from  se.  portion  of 
anchorage  area,  08, 985. 

1908-09.  152,261  o.  y.  removed  from  mam 
chan.  between  Long  Bed  and  Kettle  Pt.,  complet- 
ing contract;  155,718  c.  y.  sand,  gravel,  etc.,  and 
19.238  c.  y.  bowlders  removed  from  Long  Bed; 
64,954  c.  y.  sand,  etc:,  and  6.793  c.  y.  bowlders 
removed  from  Long  Bed,  09, 1016. 

1909-10.  U.  S.  dr.  GaJuey removed  20,285  c.  y. 
mud  from  Providence  H.  and  B.,  10, 1137. 

1910-11.  1,083,197  c.  y.  dr.  in  w.  the  25'  deep 
approach  chan.  leading  to  Providence  H.;  15,711 
c.  y.  dr.  from  Long  Bed,  Providence  H.,  11, 1208. 

.1911-13.  1,119,9120.  y.  dr.  from  deep  approach 
chan.;  63,433  c.  y„  p.  m.,  dr.  from  Long  Bed,  com- 
pleting contract;  1,169,460  c.  y.  mud,  etc.,  dr.  and 
10.506  c.  y.  bowlders  removed  from  deep  approach 
chan.,  13, 1420. 

PHYSICAL  CHABACTBBISTICS. 

Discussed,  78, 237. 

Description,  79, 306. 

Beoord  of  tidal  observations,  71,  732;  73, 971. 

'I?ide-gauge  record  at  Providence  from  Apr.  12, 
1853,  to  May  31, 1853,  80,  387. 

Ice  and  stormy  weather  stopped  work,  13,  120, 
122, 1420. 

B.  formed  by  union  of  Seekonk  (Pawtucket  E.) 
with  several  smaller  streams  at  Providence;  it  is 
tidal;  extends  s.  for  8±m.  to  Conimicut  Pt., 
where  it  widens  into  Narragansett  B.,  13, 120. 

PLANS.    (See  Estimates  ajid  Projects.) 
By  F.  P.  Webber,  1867,  removal  of  wreck  and 

Imp.  of  chan.,  71, 729,  730. 
By  Capt.  Holgate,  1870,  removal  of  Bulkhead 

Bock  to  16',  71, 733. 

PRIVATE  AND  COBPOBATE  WORK. 

Dr.  by  city  authorities  from  time  to  time,  67, 449; 
H.  much  improved  by  the  city,  68,  746;  $90,000 
expended  by  the  city  for  dr.,  78,  232,  238. 


PROJECTS.    (See  Estimates  and  Plans.) 

The  early  proj.  dates  from  the  first  app.  in  1852, 
and  proposed,  by  dr.,  the  formation  of  a  chan.  at 
the  ''Crook"  and  "Point  of  Long  Bar"  9'  m.  1.  w.; 
under  subsequent  app.  to  1874  it  was  expanded  to 
12'  and  14',  together  with  the  removal  of  Bulkhead 
Bock.  The  amount  app.  between  1862  and  1883, 
incl.,  was  $59,000.  71,  728;  79,  307;  80,  383;  81, 
82 

Proj.  of  1878,  modifled  by  Lt.  Col.  Warren,  1882, 
provided  for  a  chan.  25'  x  300',  suitable  for  large 
ocean  vessels,  extending  from  Fox  Pt.,  in  Provi- 
dence, to  the  d.  w.  of  Narragansett  B.,  and  for  an 
anchorage  basin  between  Fox  and  Fields  Pts., 
with  cross-section  dimensions  from  300'  w.  and  25' 
d.  to  1,060'  w.  and  6'  d.;  est.,  $675,000;  est.  for  com- 
pletion in  1889,  $165,000,  89,  625;  91,  712;  93,  619. 

By  Capt.  Bixby,  1895,  dr.  by  contract,  96,  6S0. 

Act  June  3,  1896,  au.  chan.  25'  x  400'  from  Sassa- 
fras Pt.  to  the  ocean;  est.,  $732,820,  96, 647. 

By  Maj.  Lockwood,  1898,  extension  of  the  imp. 
from  Conimicut  Pt.  to  d.  w.  in  Narragansett  B., 
99  1126 

liaj.  Lockwood  est.,  1899,  $607,777.60  for  further 
imp.,  00, 1311. 

1904,  Chief  of  Engineers  au.  use  of  $2,000  to  make 
Chan,  through  Western  Passage  of  Narragansett 
B.  "for  removal  of"  rs.  in  Dutch  I.  H.,  B.  I.,  18, 
120. 

Act  June  13,  1902,  au.  new  proj.  for  enlarged 
anchorage  area  of  25'  d.;  est.,  $607,778,>  03, 116;  13, 
120. 

Proj.  of  1902  enlarged  by  act  Mar.  2,  1907,  to  in- 
clude area  of  uniform  w.  and  25'  d.  to  e.  of  main 
ship  chan.  between  Long  Bed  and  Kettle  Pt.;  est., 
$90,750,  making  total  est.  $698,528,  07, 85. 

Act  June  26,  1910,  adopted  2  projs.,  1  providing 
for  removal  to  d.  25'  of  a  triangular  shoal  area  in 
se.  part  of  H.n.  of  Kettle  Pt.,  limited  one.  by  H. 
line  and  on  n.  and  w.  by  areas  already  dr.;  est., 
$184,800;2  the  other  proj.  provides  for  extending  25' 
deep  anchorage  to  w.  H.  line  from  just  above  Har- 
bor Junction  Pier  to  Fields  Pt.,  back  to  H.  line, 
and  w.  the  existing  400'  chan.  between  Kettle  Pt. 
and  Gaspee  Pt.  to  600'.,  with  easements  of  bends; 
est.,  $459,000,3 10, 102. 

Act  June  25,  1910,  also  provides  that  no  part  of 
the  sum  of  $459,000  shall  be  expend,  until  the  Sec. 
of  War  shall  have  received  satisfactory  assurance 
that  the  city  of  Providence,  or  other  local  agency, 
will  expend  on  the  imp.  ol  the  H.  front  an  equal 
sum,  10, 102. 

SURVEYS. 

By  Lt.  Bosencrans,  1853,  71,  728;  79,  307. 

By  F.  P.  Webber,  1867,  71, 729. 

Under  direction  of  Maj.  Warren,  by  N.  E.  Rus- 
sell, 1870,  71,729. 

Under  direction  of  Maj.  Warren,  by  H.  A.  Bent- 
ley,  1872,  between  Fox  Pt.  and  Fields  Pt.  B.,  73, 
969,  970. 

Of  B.  from  Fields  Pt.  to  Conimicut  Pt.,  83,  484. 

Of  H.  between  Fox  and  Fields  Pts.,  1886,  85, 697. 

Ex.  and  sur.  with  a  view  to  obtaining  26'  between 
Wilkesbarre  Pier,  Kettle  Pt.,  and  the  existing  ship 
chan.,  au.  act  M;ar.  3,  1899;  made  by  Maj.  Lock- 
wood,  1899  (B.  fav.),  (see  Projects),  00,  1308, 
1309. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  with  view 
to  extending  d.  w.  area  to  Kettle  Pt.  B.  by  Lt. 
Col.  Willard,  1907  and  1908;  est. ,  $184,800,2  08, 97. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Provi- 
dence B.  and  H.^with  view  to  w.  and  straightening 
chan.  between  Kettle  Pt.  and  Gaspee  Ft.,  etc. 
E.  by  Lt.  Col.  Sanford,  1909  and  1910;  est.,  $459,000," 
10,  112. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  Provi-, 
dence  E.  and  H.,  with  view  to  d.  chan.  to  30'.  B. 
to  come,  13, 136. 

Maps.:  >  81,  658;  84,  622;  85,  599;  93,  830;  95, 
680;  03, 802;  13, 1420. 


'  H.  D.  108,  56th,  1st. 


'  H.  D.  919, 60th,  1st. 


>  H.  D.  606,  61st,  2d. 
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C-81(a)    PROVIDENCE  RIVER,  R.  I.    [Green  Jacket  Shoal 
at  Providence  H.  (q.  v.)] 


APPROPRIATIONS 

, 

1886, 

t26,250,  86,  60S. 

1888, 

28,000, 

88, 

Ml. 

1890, 

25,000, 

»<>, 

572. 

1892, 

10,000, 

»», 

623. 

1894, 

7,600, 

HH, 

(iHH. 

1896, 

7,500, 

96, 

650. 

Total, 

104,250 

CONTRACTS. 

1887.    W.  H.  Beard,  dr.,  lOite.  v.,  87, 554. 
1893.    E.G. Packard, dr., lljifcy.  ($7,500), 93, 
834. 

1895.  R.  G.  &  J.  S.  Packard,  dr.,  160  o.  y. 
15,600),  9S,  683. 

1896.  R.  G.  &  J.  S.  Packard,  dr.,  IStx.  y. 
$7,191.18),  97,  912. 

ENGINEERS. 

Chief  of  Engineers.  R.,  86,  73;  86,  75;  87, 
38;  88,  40;  89,  50;  90,  45;  91,  55;  93,  59;  93,  62; 
94,  67;  96,  63;  96,  63;  97,  76;  98,  78;  99,  90 
00,  103;  01,  168;  08,  116;  03,  96;  04,  78;  06, 
86;  06,34;  07,86;  08,88;  09,91;  10,102;  11,107; 
la,  122, 123. 

In  cbarge: 

Lt.  CM.  G.  H.  Elliot,  1886-87.  R.,  86,  601;  86, 
605. 

Maj.  W.  E.  Livermore,  1887-92.  R.,  87,  553; 
88,  500;  89, 626;  90, 571;  91, 715;  98, 621. 

Capt.  W.  H.  Bixby,  1892-95.  R.,  93,  832;  94, 
552;  96,  682. 

Maj.  D.  W.  Lookwood,  1896-1900.  R.,  96,  649; 
97, 911;  98, 918;  99, 1127;  00, 1260. 

Mai.  G.  W.  Goethals,  1901-02.  R.,  01, 1132;  03, 
902. 

Capt.  C.  E.  Gillette,  1903.    R.,  03, 803. 

Lt.  Col.  J.  H.  Willard,  1904-07.  R.,  04, 919;  05, 
868;  06, 908,  909;  07, 942,  943. 

Maj.  Harry  Taylor,  1908.    R.,  08, 983-85. 


Lt.  Col.  J.  C.  Sanlord,  1909-10.  R.,  09, 1016;  10, 
1137. 

Col.  F.  V.  Abbot,  1911-.  R.,  11, 1208,  1209;  13, 
1420, 1421. 

OPERATIONS- 

1886-87.  Preparations  for  removal  of  shoal, 
87, 663. 

1887-88.    206,431  c.  y .  dr.,  88, 501. 

1889-90.    147,520o.y.  dr.,  90,572. 

1891-92.    125,104c.y.  dr.,  93,622. 

1893-94.    66,272c.  y.  dr.,  94,592. 

1895-96.    36,647  c.  y.  dr.,  96, 650. 

1896-97.    39,951  e.  y.  dr.,  97, 911. 

1903-03.  Remaining  portions  of  sboal  are 
being  removed  under  proj.  for  enlarging  26  deep- 
anchorage  area  in  Providence  H.,  03, 803. 

1903-04.  Nearly  all  of  the  shoal  has  been  re- 
moved, 04, 919. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  85, 601;  89, 626;  01, 168, 1132. 

Removal  of  shoal  enables  vessels  to  anchor  out- 
side of  Chan,  and  thus  removes  an  obstr.  to  vessels 
going  to  or  from  Providence  wharves,  07, 86. 

PROJECTS. 

By  Lt.  Col.  Elliot,  1885,  removal,  by  dr.,  of  Green 
Jacket  Shoal,  in  the  H.  of  Providence,  to  26'  m.  1 .  w.; 
est.,  $112,346, 86, 602;  86, 76,  606;  87, 553;  93, 621, 
622. 

By  Capt.  Bixby,  1895,  dr.  by  contract,  95, 682. 

Act  June  13,  1902,  au.  removal  of  remaining  por- 
tion of  this  shoal  in  connection  with  proj.  for  an 
enlarged  anchorage  area  in  Providence  H.,  03, 116. 

SURVEY. 

Of  1884  of  Green  Jacket  Shoal,  85, 597. 

Maps: 

Of  Providence  H.,  86,  599. 

93,  832;  96,  682. 

Of  Providence  R.  and  Green  Jacket  Shoal,  03, 


C-8S 


PAWTUCKET  (8eekonk)  RIVER,  R.  I. 


APPROPRIATIONS. 


1867, 
1870, 
1871, 
1872, 
1873, 
1884, 
1886, 
1888, 


1896, 
1899, 
1902, 
1905, 
1907, 
1911, 


$17,000,  67, 

8,000,  70, 

7,000,71, 

10,000,  73, 

10,000,73, 

50,000,84, 

30,000,86, 

35,000,88, 

30,000,90, 

35,000,93, 

25,000,96, 

20,500,96, 

30,000,99, 

28,500,03, 

30,000,06, 

135,584,07, 

5,000,11, 


460. 
75. 
84. 
81. 


599. 

497. 

568. 

618. 

678. 

646. 

1124. 

900. 

866. 

941. 

1207. 


Total,  506,684  (total,  incl.  misc.,  $506,635.47, 
13, 1418). 

COAOIEBCE. 

Important,  67,  460;  79,  306. 

Injury  to  navigation  from  brs.,  74,  ii,  227;  81, 
666;  83, 556.    Removed  in  1883,  83,  78,  480. 

Importance  of  imp.,  80,  378;  83,  483;  86,  601. 

Effect  of  imp.  is  to  cause  use  of  vessels  of  deeper 
draft  than  formerly,  larger  cargoes,  and  probably 
cheaper  rates,  01, 167;  13, 119. 

1900,  216,060  t.,  mostly  cotton  products,  lumber, 
coal,  minerals,  fertilizer,  etc.,  01, 1129;  1911, 508,626 
t.;  9,311  American  vessels  and  8  foreign  vessels 
entered  waterway,  13, 1419. 


CONTRACTS. 

1870.  E.  R.  Seward,  dr.,  27*  e.  y.,  70, 451. 

1871.  T.  J.  Hill,  dr.,  33i|!  c.  y.  (annuUed),  71, 
736.    E.M.  Payn,  dr.,  33*  c.y.,  71,735. 

1873.  E.  M.Payn,  dr.,  32M!C.y.,  73,818.  E. 
R.  Seward,  dr.,  IH  c.  y.,  75,  ii,  290. 

1884.  Brainard  &  Benton,  dr.,  210  c.  y.,  85, 
593 

1886.    E.  Brainard,  dr.,  26*  o.  y.,  87, 549. 

1893.  E.  G.  Packard,  dr.,  42$  c.  y.  ($14,000), 
93, 828.  E.  Brainard,  dr.  6,000  c.  y.,  320  c.  y.,  94, 
688. 

1894.  Rogers  &  Eitzpatrick,  ledge  removal, 
$7.74  t.  ($9,000),  and  16,000  0.  y.,  $7.73  B.  v.;  the 
latter  price  in  1895,  95,  678.  E.  Brainard,  dr.,  450 
and  600  c.  v.,  s.  m.  ($2,600),  95, 677. 

1897.  J.  J.  Fitzpatrick,  ledge  removal,  1,300 
e.y.,  $6.66  c.y.,  97,907. 

1899.    J.  S.  Packard,  dr.,  1410  c.  y.,  00,  1256. 

1903.  J.  S.  Packard  Dredging  Co.,  dr.,  24.90 
c.y.,  03, 800. 

1905.  R.  G.  Packard  Co.,  removing  ledge  r.  to 
extent  of  about  $25,000,  $6.70  c.y.,  06, 907. 

1908.  J.  S.  Packard,  dr.  545,000  c.  y.,  1440  c.  y.; 
John  J.  Fitzpatrick,  removal  of  ledge  r.,  6,500  o.  y., 
at  $6.66  0.  v.,  09, 1015. 

1911.  J.  S.  Packard  Dredging  Co.,  dr.  145,770 
c.  y.,  19.90  0.  y.,  and  $9.60  lor  bowlders  Eastern 
Dredging  Co.,  removing  ledge  r.  from  sec.  1,  2,  and 
3,  at  $8.40,  $7.90,  and  $5.90  c.  y.,  resp.,  13, 1419. 

ENGINEERS. 

CUef  of  Engineers.  R.,  67, 46;  68, 67;  69, 58; 
70,75;  71,83;  72,81;  73,88;  74,98;  75,108;  76, 


rSee  pp.  14-22  for  "1 
Lexplanations,  etc.J 
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49;  77,  43;  78,  48;  79,  54;  80,  74;  81,  81;  83,  81; 
83,  78;  84,  84;  86,  73;  86,  73;  87,  36:  88,  38;  89, 
49;  90,  43;  91,  54;  9Z,  S8;  93,  60;  94,  6S;  9S,  61; 

96,  61;  97,  73;  98,  76;  99,  88,  97;  00,  101,  112; 
01,  166,  175;  03,  114;  03,  95;  04,  77;  05,  83;  06, 
82,  92;  07,  83;  08,  85;  09, 88;  10, 99;  11, 103;  13, 
117. 

In  charge: 

Col.  D.  C.  Houston,  1867-70.  E.,  67,  449;  68, 
746;  69,  407. 

Mai.  G.  K.  Warren,  1870-82.  E.,  70,  450;  71, 
734;  73,  818;  73,  967;  74,  ii,  227:  76,  ii,  289;  76, 
207;  77,  199;  78,  231;  79,  305;  (Lt.  Col.)  80,  377; 
81, 556;  83,  556. 

Lt.  Col.  G.  H.  Elliot,  1882-87.  B.,  83,  480;  84, 
608,  609;  86,  592;  86,  598. 

Mai.  W.  R.  Livermore,  1887-92.  K., 87, 548;  88, 
496;  89,  621;  90, 566;  91, 709. 

Capt.  W.  H.  Bixby,  1892-95.  R.,  93,  616;  93, 
828;  94, 687;  95, 676. 

Mai.  D.  W.  Lookwood,  1896-1901.    B.,  96,  645; 

97,  905;  98,  913;  99,  1123;  00,  1264,  1302,  1304; 
01, 1162. 

Maj.  G.  W.  Goethals,  1901-02.  B.,  01, 1127;  03, 
899 

Capt.  C.  E.  Gillette,  1903.    B.,  03, 799. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B.,  04, 915;  06, 
866;  06,906;  07,940. 

Maj.  H.  Taylor,  1908.    B.,  08, 982. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  B.,  09, 1014;  10, 
1135. 

Col.  F.  V.  Abbot,  1911-.    B.,  11, 1206;  13, 1418. 

Assistants: 

N.E.Russell.    E.,  71,736. 

J.  H.  Dager,  71, 736. 

H.  A.  Bentley.    B.,  73, 819;  74,  ii,  229;  80, 378. 

LEGISLATION. 

Act  of.B.  I.  providing  for  clearing  chan.  from 
obstr.  and  for  constr.  of  br.  near  site  of  former  br., 
84, 614. 

Act  Mar.  2, 1907,  making  app.  of  $135,584,  provides 
tbat  no  part  of  it  shall  be  expend,  unless  further 
amount  of  $67,792  shall  be  provided  by  R.  I.,  or 
other  agency,  made  subject  to  order  of  Sec.  War, 
under  whose  direction  it  may  be  expend,  upon 
said  proj.  for  its  completion,  07, 83,  84. 

General  Assembly  of  R.  I.  passed  act  providing 
that  one-half  of  required  sum  be  paid  on  or  after 
July  1,  1908,  and  the  other  half  on  or  after  July  1, 
1909,  to  Sec.  War,  07, 84. 

General  Assembly  of  R.  I.  resolved  that  consent 
of  R.  I.  be  given  for  application,  to  d.  to  18'  and 
w.  chan.  of  B.,  of  portion  of  balance  of  app.  there- 
tofore contributed  and  pledged  by  R.  I.,  for  said 
imp.,  09, 89. 

OBSTBUCTIONS. 

Situation  and  condition  of  BR.  br.  at  India  Ft. 
makes  passage  of  draws  difficult,  00, 1305. 

OPEEATIONS. 

1866-67.    Removal  of  12,430  c.  y.,  67,  45,  499. 

1867-68.    Dr.,  68,67. 

1868-69.    Chan.  dr.  to  6',  69, 68,  407. 

1870-71.  Removal  of  16,257  c.  y.;  chan.  6' deep, 
71, 83,  735. 

1871-73.  Removal  of  21,122  o.  y.,  72,  81,  818, 
820. 

1873-73.    Removal  of  26,073  c.  y.,  73,  88,  967. 

1874-76.    Removal  of  7,2480.  y.,  75, 108,  ii,  290. 

1875-76.  Completion  of  work;  removal  of 
31,347  c.  y. ;  752  c.  y.  of  St.  removed,  76,  49,  207. 

1884-86.    Preparations  for  dr.,  85, 593. 

1886-86.    212,735  c.  y.  dr.,  86,  599. 

1886-87.    31,069  o.y.  dr.,  87,  548. 

1887-88.    72,248c.y.  dr.,  88,496. 

1889-90.  54,923  c.  y.  sand  and  128  o.  y.  bowl- 
ders and  ledge  rs.  removed,  90, 567. 

1891-93.    70,213  c.  y.  dr.,  93,  617. 

1893-94.  About  39,000  c.  y.  dr.;  406  c.  y.  x. 
excavated,  94, 588. 

1894-95.  About  500  c.  y.  r.  excavated;  3,352 
c.  y.  dr.,  95, 677. 


1895-96.  About  2,000  c.  y.  r.  excavated,  96, 
645. 

1896-97.    About  250  c.  y.  r.  excavated,  97, 906. 

1897-98.    1,643  c.  y.  r.  removed,  98, 914. 

1900-01.  133,145  c.  y.  sand  dr.  under  contract, 
01, 1128. 

1903-03.  Dr.  worked  for  2  days  when  sudden 
freezing  stopped  work,  03, 799. 

1903-04.  101,424  0.  y.  dr.  under  contract, 
completing  same,  and  making  chan.  12'  x  100', 
between  Ten-mile  R.  and  Bucklin  Isld.,  04, 915. 

1905-06.    3,420.3  o.  y.  r.  excavated,  06, 906. 

1906-07.  Work  consisted  in  redr.  shoal  places 
in  Chan.,  07, 941. 

1907-08.  Proposals  for  completion  of  existing 
proj.  invited  and  opened  July  22, 1908, 08, 982. 

1908-09.  393,477  c.  y.  sand,  gravel,  and  clay, 
and  70  c.  y^  bowlders  excavated  under  contract; 
2,140  0.  y.  r.,  09, 1014. 

1909-10.  206,123  c.  y.  sand,  gravel,  clay,  and 
mud  dr.,  and  183  o.  y.  bowlders  and  3,557  c.  y.  r. 
removed,  10, 1135. 

■  1910-11.  Advertisement  made  inviting  pro- 
posals for  dr.  to  complete  100'  wide  chan.  and"  in- 
crease chan.-  w.  opposite  Phillipsdale,  R.  I.,  11, 
1207. 

1911-13.  112,572  c.  y.  mud,  sand,  aoad  gravel, 
51  c.  y.  bowlders  and  2,156  c.  y.  ledge  r.  dr.  from 
16' Chan.,  13,1418. 

PHYSICAL  CHABACTEEISTICS. 

Description,  71,  735,  736;  74,  ii,  230;  79,  305; 
84, 610;  90, 566;  1900, 1303. 

Bars  and  brs.,  74,  ii,  231. 

Tidal  observations,  71,  736,  738;  74,  ii,  230,  236; 
80  379. 

Changes  since  1873,  84, 611. 

Mean  rise  of  tide  about  6',  03,  799. 

Shoaling  in  R.  due  to  spring  freshets  and  large 
inflow  of  gravel,  10, 1135. 

B.  is  the  upper  portion  of  Providence  R.;  the 
navigable  section  is  from  Pawtucketto  Providence, 
4  m.;  head  of  navigation  is  dam  at  Pawtucket; 
above  dam  R.  is  known  as  Blackstone  R.;  lower 
reaches  of  R.  known  as  Seekonk  R.,  13, 117. 

PLANS.    (See  Estimates  and  Projects.) 

By  H.  A.  Bentley,  1874,  w.  and  d.  chan.  to  7'  x 
75'  X  140',  between  the  wharves;  est.,  S6,534,  74, 
ii,  231. 

PKIVATE  WOEK.    (See  Legislation.) 

PBOJECTS.   (See  Estimates  and  Plans.) 

Projs.  of  1868  to  1874  proposed  the  formation,  by 
dr.,  of  a  chan.  7'  d.  at  1 .  w.  and  75'  w.  from  the 
mouth  to  the  city  of  Pawtucket,  70, 450;  75,  ii,  290. 
This  work  was  completed  in  1875,  76,  49,  207;  80, 
74;  83,78:84,609. 

By  Lt.  Col.  Elliot,  1884,  chan.,  by  r.  removal  and 
dr.,  12'  X  100'  m.  1.  w.  from  the  Red  Br.  to  the  r. 
cutting  at  Pawtucket;  thence  a  chan.  to  Paw- 
tucket Br.  12'  x  40';  est.,  $382,478,  84,  85,  613;  85, 
593;  87,  648. 

By  Capt.  Bixby,  1895,  dr.  and  r.  work  by  con- 
tract, 95, 677. 

Maj.  Lockwood  est.,  1899,  $237,875  to  further 
imp.  chan.  from  Red  Br.  up,  00, 1306. 

Act  Mar.  3, 1905,  au.  proj.  to  provide  chan.  d.  of 
16',  m.  1.  w.,  and  w.  of  100'  from  Providence  to 
Pawtucket,  and  chan.  of  same  d.  and  w.  of  50' 
through  ledge  r.  at  Pawtucket;  est.,  $237,875,1 06, 
856. 

Provision  to  apply  $25,000  to  excavate  portion  of 
chan.  through  ledge  r.,  and  $6,000  to  d.  shoal  points 
in  12'  Chan.,  06,  82. 

Act  Mar.  3,  1909,  modified  proj.  and  provided 
that  any  balance  remaining  unexpend.  after  com- 
pletion of  existing  contracts  may  be  used  in  d. 
chan.  of  R.  to  18'.,  and  Increasing  w.  thereof  at 
such  places  between  Pawtucket  and  Providence  as 
may  best  subserve  interests  of  C,  provided  that 
work  therein  au.  shall  not  be  undertaken  until  the 
consent  of  R.  I.  has  been  given  for  application  to 
this  purpose  of  portion  of  balance  theretofore  con- 
tributed and  pledged  by  said  State;  consent  given, 
09,  89. 


<  H.  D.  113,  66th,  1st. 


30462°— H.  Doc.  740,  63-2 9 
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SCBVETS.  Chan.  18'  x  200',  mouth  of  E.  at  Providence  to 

By  N.  E.  Rnssell,  1870,  71, 735,  736.  K^?J^?H^Sw*^  "iJ^jS^^f  m'  m"  "''  "^'' 

Bv  T  TT  T)ai»or  1870  ■?!   m  7^fi  LocKwooQ,  July  6, 1900' (unlav.),  Ol,  175. 

BvH  A  Bentlev  mo  71  ra5  736  P".  ex.  au.  act  Mar.  3,  1905,  with  view  to  d. 

iS.^t  Aug'2  &f^d?by  Lt.  Coi.  Elliot,  84,  f^-  ^  18'     B.  by  Lt.  Col.  WUIard,  Aug.  3,  1905= 

Ex.  and  sur.  au.  a«t  Mar.  3, 1899;  made  by  Maj.      .  Con|.  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
Irtjckwood,  1899  (B.  tav.  only  on  condition  that      ^'»»  ^^°- 
India  Ft.  Br.  be  reoonstr.),  1900, 1303-1304.  Maps: 

Pre.  ex.  au.  act  June  6, 1900,  with  view  to  securing         Sketch  of  ohan.,  74,  ii,  235. 

93,  828;  95,  678;  03,  800; 

C-84  PAWTUXET  COVE,  R.  I. 

ENGINEERS.  SURVEY. 

CWef  of  Engineers.    R.,  06,  92.  Pre.  ex.  au.  act  Mar.  3,  1905.    K.  by  Lt.  Col. 

In  charge.    Lt,  Col.  J.  H.  Willard,  06, 73.  Willard,  Feb.  6, 19063  (unlav.)3  06, 92. 

C-85  PAWTUXET  HARBOR,  PROVIDENCE  RIVER,  R.  I. 

COMMERCE.  PHYSICAL  CHARACTERISTICS. 

Local;  would  not  be  Increased  lor  several  years         Description  of,  93, 868. 
after  imp.,  93, 868.  H.  the  mouth  of  Fawtuxet  E.,  which  is  shut  off 


ENGINEERS. 

Chief  of  Engineers.    R.,  93, 71. 


from  the  H.  by  a  dam,  93,  i 
SURVEY. 


In  charge.    Capt.  W.  H.  Bixby,  1892-93.    R.,         Ex.  au.  act  July  13, 1892;  made  by  Capt.  Blxby, 
93,868.  1893  (R.  unfav.),  93, 868. 

C-86  PAWTUXET  RIVER,  R.  I. 

ENGINEERS.  SURVEY. 

Chief  of  Engineers.    R.,  84, 91.  Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  Barlow 

In  charge.    Maj.  J.  W.  Barlow.    R.,  84,  633.  84,633. 

PLANS. 

By  Maj.  Barlow,  1882,  removing  bowlders  from 
entrance,  84,  633. 

C-87         NARRAGANSETT  BAY   CHANIVEL  (Pawtuxet   H.), 

R.  I. 

ENGINEERS.  SURVEY. 

Chief  of  Enghieers.    R.,  91,  62,  733.  Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 

In  charge.    Maj.  W.  E.  Livermore,  1890.  R.,      Livermore  (R.  unfev.),  91, 734. 
91,  734. 

PHYSICAL  CHARACTERISTICS. 

Description  ol,  91, 734. 

C-88  GREENWICH  BAY,  R.  I. 

APPROPRIATION.  PHYSICAL  CHARACTERISTICS. 

1890,  $2,000,  91, 717.  Description  of,  89, 650. 

ENGINEERS.  PROJECTS. 

Chief  of  Engineers.    R.,  89, 56;  91, 56;  9S,  60;  By  Maj.  Livermore,  1888,  entrance  to  the  B.,  w. 

93,  63.  the  chan.,  and  giving  a  1.  w.  d.  of  10'  by  dr.;  est., 

In  charge:  J2,000,  89,  651;  91,  717;  98, 623. 

Maj.  W.  E.  Livermore,  1888-92.    R.,  89, 650;  91, 

716.  SURVEY. 

Capt.  W.  H.  Bixby,  1892-93.    R.,  93,  623;  93,  Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 

834.  Livermore,  89, 650. 

OPERATIONS.  ^^P^-    ««'^*- 

1890-91.    19,592  0.  y.  dr.,  91,  717. 
Froj .  completed,  93, 624. 

C-89    GREENWICH  HARBOR,  GREENWICH  BAY,  R.  I. 

COMMERCE.  PHYSICAL  CHARACTERISTICS. 

Description  of;  entirely  local  and  small,  93, 871.  Description  of,  93, 871. 

The  H.  a  cove  about  8'  x  300'  x  2,600  y .  along  its 
ENGINEERS.  wharf  front,  93, 871. 

Chief  of  Engineers.    B.,93,71.  eTrn^^-p 

In  charge.    Capt.  W.  H.  Bixby,  1892-93.    R.,      SURVEY. 
93, 871.  Ex.  au.  act  July  14, 1892;  made  by  Capt.  Bixby, 

1893  (R.  unfav.},  93, 871. 

I  H.  D.  89,  66th,  2d.        »  n.  D.  141,  69th,  1st.        >H.  D.  603,  59th,  1st. 


[See  pp.  14-22  for  I 
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C-91         APPONAUG  HARBOR,  COWESSET  BAY,  R.  I. 


COMIMEBCli:. 

In  1893  the  interests  involved  seemed  to  make 
the  desired  imp.  of  local  but  not  of  national  im- 
portance, 93, 870. 

ENGINEERS. 

Cbief  of  Engineers.    B.,  93, 71 . 
In  charge.    Capt.  W.  H.  Bixby,  1892-93.    R., 
93, 869. 


PHYSICAL,  CHABACTBEISTICS. 

H.  is  at  tlie  nw.  comer  of  Greenwich  B.,  on  the 
w.  side  of  Narragansett  B.,  and  about  10  m.  s.  of 
Providence,  93, 869. 

SURVEY. 


Ex.  au.  act  Jiily  14,  : 
893  (B.  unfav.),  93, 8f 


;  made  by  Capt.  Bixby, 


C-93    POTONOWUT  (Potowomut,  Potowannet)  RIVER,  B.  I. 


APPROPRIATION. 

1881,  S5,000,  81,  SOD. 

CONTRACT. 

1881.    S.  A.  Hammond,  dr.,  23i|;  o.  y.,  81,  559. 

ENGINEERS. 

Chief  of  Engineers.    R.,  80,  76;  81,  84,  89; 

82,  84. 

In  charge.  Lt.  Col.  G.  K.  Warren,  1880-82. 
R.,  81,  559,  560;  83,  560. 

Assistant.    H.  A.  Bentley.    B,,  81,560. 

OPERATIONS. 

1881-83.  15,012  c.  y .  dr.  from  bar  at  B.  mouth, 
63 1.  of  r.  removed  from  Eustons  Rooks,  completing 
proj.,  82,  560. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  81,  560. 

PROJECTS. 

By  Col.  Warren,  imp.  mouth  of  Potonowut  R. 
by  excavating  chan.  5'  x  150'  x  2,500'  m.  1.  w. ;  also 
removing  Eustons  Books;  est.,  t5,587.50,  81,  662; 
83,560. 

SURVEY. 

Au.  act  June  14,  1880;  made,  1880,  by  U.  Col. 
Warren,  81, 560. 


C-93 


WICKFORD  HARBOR,  R.  I. 


APPROPRIATIONS. 

1873,  J5, 000,  73,89. 

1874,  6,000,74,99. 
1896,       6,300,96,651. 

Total,  16,300 
COMMERCE. 

C.  advantages  of  Wickford,  73, 973, 975. 

Petition  of  citizens  asking  for  removal  of  rs.  and 
for  erection  of  lighthouse,  75,  ii,  292. 

SS.  Eolus  wrecked  on  James's  Ledge,  76, 208. 

Description  of,  93, 873. 

Existing  C.  does  not  justify  imp.  For  purpose 
of  getting  r.  for  break'rs  it  may  be  advantageous 
"at  some  future  time"  to  dr.  a  chan.  to  quarries 
nearby,  04, 938. 

CONTRACTS. 

1873.  T.  J.  Hm,  dr.  11,213  c.  y.,  400,  73,  972; 
74  ii  239. 

1874.  J.  Van  Patten,  dr.  13,674  c.  y.,  IS*.  J. 
Waters  &  Co.,  removal  of  Van  Buren  Book,  73,  ii, 
291. 

1896.  Hartford  Dredging  Co.,  dr.,  15.7^  o.  y.; 
bowlder  removal,  116.50  c.  y .  ($5,000),  97, 914. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,  85;  73,  88;  74, 
99;  76, 108;  76,  49;  93,  71;  95,  73;  96,  64;  97,  75; 
98,  79;  99,  90;  00, 104;  04,  87;  08,  97. 

In  charge: 

Maj.  G.  K.  Warren,  1872-76.    R.,  73, 972;  74,  ii. 
239;  75,  ii,  291;  76,  208. 
Capt.  W.  H.  Bixby,  1892-95.    R.,  93,  873;  95, 

liaj.  D.  W.  Lockwood,  1896-1900.    B.,  96,  651; 
97,  913;  98, 919;  99, 1129;  00, 1261. 
Maj.  G.  W.  Goethals,  1904.    R.,  04, 935. 
Capt.  C.  E.  Gillette,  1904.    B.,  04, 938. 
Col.  J.  H.  Willard,  08, 77. 

Assistants: 

H.  N.  Babcock.    B.,  73, 974. 

Lt.  W.  W.  Harts.    B.,  93, 874. 


OPEBATIONS. 

1873-74.  11,213  c.  y.  dr.:  r.  removed,  74,  U 
239. 

1874-75.  13,674  c.  y.  dr.;  r.  removed,  75,  ii, 
291. 

1875-76.    Dr.  to  w.  chan.,  76,  208. 

1896-97.  30,266  c.  y.  dr.  and  some  bowlders 
removed,  97, 913. 

1899-00.  Some  bowlders  removed  from  en- 
trance to  H.,  completing  proj.,  00, 1262. 

PHYSICAL  CHABACTEBISTICS. 

Site  described,  73, 88,  973;  93, 873;  96,  753. 
Presence  of  rs.  and  shoals,  73, 973. 
Tides,  73, 974,  975. 

PEIVATE  AND  COBPOBATE  WOBK. 

Cohstr.  of  wharf,  and  dr.  of  chan.  undertaken  by 
private  enterprise,  73, 973. 

PBOJECTS. 

By  Maj.  Warren,  dr.  and  removal  of  r.;  est., 
$25,000,  73,  972,  974. 

By  Lt.  Harts,  1896,  removal  of  some  bowlders 
and  dr.  chan.  9'  x  60';  est.,  $6,300,  96,  764. 

SUBVEYS. 

By  H.  N.  Babcock,  1872.    R.,  73, 974. 

Ex.  au.  act  July  13, 1892;  made  by  Capt.  Bixby, 
1893  (B.  fav.  to  moderate  imp.),  93, 873. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Lt.  Harts. 
1895  (see  Projects),  95, 763. 

Pre.  ex.  of  Mill  Cove  au.  act  June  13,  1902.  B. 
by  Maj.  Goethals,  Feb.  2,  and  Capt.  GUlette,  Aug. 
13,  1903;  2  plans  presented  at  est.  costs  of  $30,000 
and  $18,0001  (locality  not  considered  worthy  of 
further  imp.;  concurred  in  by  BEEH.,  04, 87, 934). 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  obtaining  15',  and  for  removal  of  ledge  known  as 
General  Rook.  B.  by  Col.  Willard,  1907  and  1908; 
est.,  $66,800,2  08, 97. 

Maps.2 


'  H.  D.  52,  68th,  2d. 


«  H.  D.  905,  60th,  1st. 
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C-97 


CONANICUT  ISLAND,  R.  I. 


COMMEBCE. 

Description  of,  96, 74S;  97, 92«. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  95, 72;  97, 80. 
In  charge: 

Capt.  W.  H.  Bixby,  1894-95.    B.,  95, 745. 
Maj.  D.  W.  Lookwood,  1896.    B.,  97,929. 


PHYSICAIi  CHABACTEBISTICS. 

Description  of,  95, 746;  97, 929. 

SUEVETS. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Btxby, 
1895  (B.  imfav.),  95, 745. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Lock- 
wood,  1897  (B.  unfav.),  97,  928. 


C-98 


BISSELLS  COVE,  R.  I. 


ENGINEERS. 

Chief  ot  Engineers.    B.,  84, 99. 
In  charge.    Mai.  J.  W.  Barlow,  1884.    B.,  84, 
663. 

PLANS. 

Imp.  desired,  chan.  6'  x  60'  between  Narragansett 


B.  and  the  wharves,  1,200  y.    Doubtful  whether 
the  work  constituted  a  public  necessity,  84, 663. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  Barlow 
(see  Flans),  84,  663. 


C-99         NARRAGANSETT  BAY  AT  THE  MOUTH  OF  NAR- 
ROW RIVER,  R.  I. 

PLANS. 

By  Maj.  Livermore,  1889,  constr.  riprap  granite 
break'r  at  the  mouth  of  Narrow  E.;  est.,  124,000, 
90,  597. 

SUB  VET. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Liver- 
more,  90, 596. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  89,  56;  90, 51. 
In  charge.    Maj.  W.  B.  Livermore,  1888.    B., 
90, 595. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 597. 


C-100 


NARRAGANSETT  PIER,  R.  I. 


COMMERCE. 

Important,  71, 820. 

ENGINEERS. 

Chief  of  Engineers.    R.,  70, 31,  76;  71, 86. 

In  charge: 

Maj.D.C.  Houston,  1870.    R.,  70,76. 
Maj.  G.  K.  Warren,  1870-71.    B.,  70,  452,  453; 
71, 818. 

Assistants: 

J.  A.Judson.  B.,  71,819. 
A.  H.  Dager,  C.  E.,  71, 819. 
J.  Pierpont,  C.  E.,  71, 819. 

PLANS. 

By  Maj.  Warren,  sea  wall;  est.,  1500,000,  71,  818. 


By  J.  A.  Judson,  sea  wall  and  basin  for  local 
purposes,  $12,326.24,  71, 822. 

PBIVATB  (COBPORATE)  WOBK. 

In  1836  the  Narragansett  Pier  Co.  organized  to 
constr.  a  wharf  available  in  all  wea&er.  Pier 
completed,  1840,  435'  1.;  cost,  $18,000,  71, 821. 

SURVEYS. 

Included  in  the  Coast  Sur.,  1844,  70, 453. 

Ex.  orsur.  au.  act  July  11,  1870,  70,  31;  made, 
1871,  by  J.  A.  Judson,  under  direction  of  Maj.  G.  K. 
Warren.    B.,  71,819. 


C-101      POINT  JUDITH  POND,  R.  I.  (Entrance  to). 


APPBOPRIATIONS. 

1892,     $7, 500,  act  July  13. 
1894,       2,500,95,688. 

1906,  2,000,05,864. 

1907,  8,000,07,949. 

Total,  20,000 

COMMERCE. 

In  1895  the  only  apparent  benefit  to  be  derived 
from  imp.  of  the  entrance  would  be  a  small  increase 
in  the  fishing  industry,  95,  691. 

Description  of,  98, 936. 

Very  small;  consists  mostly  of  oysters,  09,  96; 
13, 130. 

CONTRACTS. 

1905.  E.  S.  Belden  &  Sons,  st.  in  j.,  S1.93  t., 
06,915. 


ENGINEERS. 

Chief  of  Engineers.  B.,  73,  93;  74,  103;  89, 
55;  93,  66;  95,  66;  96,  66;  97,  78;  98,  84;  99,  93; 
00,  108;  01,  172;  03,  120;  03,  100;  04,  83,  949; 
05, 89;  06,  88;  07, 90;  08, 93;  09, 96, 100;  10, 108; 
11, 113;  18, 129. 

Boards.  Special  (Col.  Chas.  R.  Suter,  Col.  S.  M. 
Mansfield,  and  Maj.  Goethals)  recom.  app.  of 
tlO,000  be  made  to  be  applied  to  extending  the  js., 
or  to  dr.,  as  determined  by  the  local  officer,  04, 967. 

In  charge: 

Maj.  G.  K.  Warren,  1873.    B.,  74,  ii,  286. 

Maj.  W.  E.  Livermore,  1888.    B.,  89,  642. 

Capt.  W.  H.  Bixby,  1892-95.  B.,  93,  841;  95, 
688. 

Maj.  D.  W.  Lockwood,  1896-1900.  B.,  96,  656; 
97, 921;  98, 926, 935;  99, 1138, 1271. 


rSee  pp.  14-22  for  "l 
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Maj.  G.  W.  Goethals,  1901-02.  B.,  01, 1140;  03, 
907 

Capt.  C.  E .  GUlette,  1903.    B.,  03, 814. 

Lt.  Col.  1.  H.  WUlard,  1904-07.  E.,  04, 925;  05, 
864;  06,914;  07,949. 

Maj.  H.  Taylor,  1908.    E.,  08, 991. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  E,  09, 1021;  10, 
1143. 

Col.  F.  V.  Abbot,  1911-.    E.,  H,  1214;  18,  1427., 

Assistants: 

C.  R .  Mather.    E.,  74,  ii,  287. 

Lt.  W.  W.  Harts.    E.,  96, 689. 

OPEEATIONS. 

190S-oe.  4,632  t.  St.  placed  in  seaward  exten- 
sion olj.,  06, 914. 

PHYSICAL  CHAEACTEEISTICS. 

General,  74,  li,  287,  288. 
Changes  that  have  taken  place,  74,  ii,  288. 
Description  of,  89, 642;  95, 689. 
Place  a  sballow,  salt  pond  in  rear  of  beach  just 
w.  of  Pt.  Judith;  bar  at  entrance,  13, 129. 

PLANS. 

Bjr  C.  R.  Mather,  (1)  making  a  navigable  con- 
nection with  the  ocean  by  means  of  a  canal  and 
look  between  the  pond  (lake)  and  the  ocean;  (2) 
for  enlarging  the  existing  breach  by  dr.,  74,  ii,  289. 

In  1888  Maj.  Livermore  did  not  consider  the 
locality  worthy  of  imp.  to  the  extent  of  oonstr.  a  H. 
ofrefuge,  89, 643. 


PBIVATE  WOBK. 

R.  I.  and  town  of  South  Kingston  making  the 
opening  into  the  pond;  E.  I.  app.  16,000,  07, 91. 

PEOJECTS. 

Capt.  Bixby,  1893,  reoom.  return  of  all  money  to 
the  Treas.,  93, 842. 

Maj.  Lockwood,  1897,  est.  cost  of  imp.  entrance 
would  be  S473,490,  98, 935. 

Extension  of  w.  j .  seaward  and  landward,  06, 89. 

Act  Mar.  2, 1907,  app.  $8,000  for  continuing  imp. 
and  mainten.,  "amountfor  dr.;"  recom.  that  app. 
be  returned  to  Treas.,  13, 130. 

Place  considered  unworthy  of  further  imp.,  10, 
1143. 

SUE  VETS. 

By  C.  R.  Mather,  1873.    E.,  74,  ii,  287. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Livermore  (see  Plans),  89, 642. 

Sur.  au.  act  Aug.  17, 1894;  made  by  Capt.  Bixby, 
1895  (E.  unfav.),  95, 689. 

Sur.  inner  H.  au.  act  June  3, 1896;  made  by  Maj. 
Lockwood,  1897  (E.  unfav.;  see  ProjecfB),  98,  935. 

See  Engineer  Boards. 

For  preparing  a  proj.  for  expend,  of  available 
funds,  05, 864. 

Pre.  ex.  au.  act  Mar.  3, 1909,  with  view  to  obtain- 
ing navigable  d.  E.  by  Lt.  CoJ.  Sanford,  Apr.  13, 
1909 1  (unfav.),  09, 100. 

Map.    95,692. 


C-102 


POINT  JUDITH,  E.  I.  (Harbor ofrefuge). 


APPEOFEIATIONS . 

1890,        $75,000,91,723. 

1892,  75,000,93,629. 

1893.  100,000,93,840. 
100,000,96,687. 
300,000,95,687. 
300,000,96,656. 
300,000,97,919. 
100,000,03,906. 
100,000,05,863. 
100,000,06,913. 
100,000,07,948. 
*10,000,O9,1020. 
170,000,08,990. 
*10,000,O9,1020. 
175,000,  10, 1142. 

60,000,  11,1213. 
160,000,18,1425. 


1894, 
1895, 
1896, 
1897, 
1902, 
1905, 
1906, 
1907, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


Total,  2,226,000  (total,  incl.  misc.,  and  less 
$1,556.65  retvuned  to  Treas., 
$2,223,623.66,  13, 1425). 

COMMEBCE. 

Description  of,  93,  879;  97, 937. 

"The  result  of  the  improvement  has  been  to 
create  a  harbor  of  refuge  fairly  suitable  for  sailing 
vessels  and  steamers,  though  the  holding  ground 
is  poor,  but  not  well  suitecf  for  tows  of  barges,  on 
account  of  the  narrowness  of  the  entrances,  the 
direction  of  the  entering  courses  with  respect  to 
that  of  the  worst  seas,  the  lack  of  room  necessary 
for  maneuvering  barges  in  tow,  and  the  fact  that 
the  central  part  of  the  area  is  obstructed  by  a  dan- 
gerous reef. 

"About  30  feet  can  be  carried  at  mean  low  water 
into  the  eastern,  and  from  18  to  19  feet  into  the 
western,  entrance.  The  mean  range  of  tide  is  3.1 
feet. 

"One  hundred  and  seventy-three  vessels  used 
the  harbor  during  the  iiscal  year.  Of  these  there 
were  142  sailing  vessels,  12  steamers,  and  19  barges.' ' 
13, 129. 

CONTEACTS. 

1893.  Hughes  Bros.  &  Bangs,  core  st.,  $1.27? 
t.;  facing  St.,  $1.27|  t.  ($1,034,000),  93, 840. 


1903.  J.  F.  Donovan,  st.  in  place  in  break'r, 
$2.75  t.,  03,  808. 

1906.  J.  F.  Donovan,  St.  in  place  in  break'r, 
$1.80  t.  (about  $200,000);  E.  S.  Belden,  st.  for  re- 
pairs to  break'r  (2,000±  t.),  $3.13 1.,  06, 914. 

1907.  Sea  Coast  Construction  Co.,  bldg.  break'r 
extension,  st.  $2.18 1.  ($260,000±),  07, 948. 

1909.  The  T.  A.  Scott  Co.,  Inc.,  lighter  for 
replacing  displaced  St.,  $65  per  day;  E.  S.  Belden 
&  Sons,  rum.  and  placing  st.,  $1.97  and  $2.23 1.,  10, 
1142. 

1911.  The  Breakwater  Co.,  break'r  constr., 
$1.73  t.  for  St.,  13, 1425. 

1913.  The  Breakwater  Co.,  repairs  to  break'r, 
$2.47  for  resetting  St.,  and  $1.39  t.  for  fum.  St.,  13, 
1426. 

ENGINEEES. 

Chief  of  Engineers.    E.,  89,  56;  90,  51;  91, 

58;  93,  62;  93,  65,  71;  94,  58;  95,  66;  96,  65;  97, 
77,  81;  98,  80;  99,  93;  00,  106;  01,  171;  03,  119; 
03, 99, 811;  04, 82,  949;  05, 88;  06, 87;  07, 89;  08, 
91,  97;  09, 93;  10, 106;  11,  111;  13, 127. 

Boards  of  Engineers; 

Convened,  Newport,  R.  I.,  Oct.  20,  1896,  S.  O. 
No.  34,  Sept.  26, 1896,  to  consider  and  report  upon 
constr.  of  H.  of  refuge  at  Pt.  Judith,  R.  17  B.,  97, 
920,  921.  (Lt.  Col.  S.  M.  Mansfield,  Majs.  C.  W. 
Raymond,  W.  R.  Livermore,  D.  W.  Lockwood, 
and  Capt.  S.  S.  Leach.) 

Convened,  S.  O.  No.  19,  recom.  constr.  break'r 
out  from  shore  to  provide  landing  place  (Col.  Chas. 
R.  Suter,  Col.  S.  M.  Mansfield,  Maj.  G.  W. 
Goethals),  03, 809. 

Appointed  au.  act  1902  (Col.  Chas.  R.  Suter, 
Col.  S.  M.  Mansfield,  and  Maj.  Goethals)  to  make 
an  ex.  of  Hs.  of  refuge  at  Pt.  Judith,  Block  Isld., 
and  Great  Salt  Pond,  with  a  view  to  determining 
the  relative 'merits  of  each,  what  further  constr. 
advisable,  and  cost.  Recom.  no  further  work  be 
done  at  Pt.  Judith  save  protection  to  the  shore, 
removal  of  bowlders,  and  mainten.  of  existing 
structures,  04, 962,  958. 

In  cbarge: 

Maj.  W.  R.  Livermore, 
91, 722. 


1888-92.    E.,  90,  592; 


■^Allotment. 


III.  D.  79,  61st,  1st. 
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Capt.  W.  H.  Bixby,  1892-95.  B.,  98,  628;  93, 
839,  877:  94, 696;  95,  686. 

Maj.  D.  W.  Lockwood,  1896-1900.  R.,  96,  654; 
97,  918,  937;  98, 923;  99, 1135;  00,  1269. 

Mai.  G.  W.  Goethals,  1901-02.  K.,  01, 1138;  03, 
906. 

Capt.  C.  E.  GUlette,  1903.    B.,  03, 807. 

U.  Col.  J.  H.  Willard,  1904-07.  B.,  04, 923;  05, 
862;  06,  912;  07,  947. 

Maj.  E.  Taylor,  1908.    B.,  08, 989. 

Lt  Col.  J.  C.  Sanford,  1909-10.  B.,  09, 1019;  10, 
1141. 

Col.  F.  V.  Abbot,  1911-.    B.,  11, 1213;  13, 1424. 

LEGAL  PBOCEEDINGS. 

Judge  Advocate  General  of  opinion  that  shore 
extension  of  break'r  may  be  undertaken,  and  the 
whole  o£  app.,  1903,  available  lor  that  purpose,  03, 
814. 

Proceedings  for  condemnation  of  land  needed  for 
shore  extension  of  break'r  Instituted,  06,  913. 
Commissioners  viewed  the  land  May  23,  1907,  07, 
947.  Hearing  held  Aug.  14,  1907,  08,  92.  Land 
damages,  amount,  $7,100;  expenses,  $4,138.75,  paid 
by  U.  S.,  11, 1213. 

OPEBATIONS. 

1890-91.  Beacon  estab.,and  3,000  t.r.used  in 
theconstr.  of  aportionofn.  and  e.  arms  of  break'r, 
91, 722. 

1891-93.  8,630  t.  riprap  St.  pl^ed  in  break'r, 
extending  It  200'  along  both  arms,  92, 629. 

1893-94.  92,939 1.  St.  deposited  in  break'r,  94, 
596. 

1894-95.  193,087 1.  St.  deposited  in  break'r,  96, 
687. 

1895-96.  237,315  t.  St.  deposited  in  break'r;  2 
additional  beacons  placed,  96, 6SS. 

1896-97.  111,681 1.  St.  deposited  in  break'r,  97, 
918. 

1897-98.  130,792 1.  st.  deposited  In  break'r,  98, 
924. 

1898-99.  110,059 1.  St.  deposited  in  break'r,  99, 
1136. 

1899-1900.  Lighting  of  break'r  maintained, 
00, 1269. 

1900-01.  Lighting  of  break'r  maintained,  01, 
1139. 

1901-08.    Break'r  lights  maintained,  03, 906. 

1903-03.  Constr.  of  break'r  begim;  lights 
maintained,  03, 807. 

1903-04.  32,568.89 1.  St.  deposited  in  shore  end 
of  e.  detached  break'r;  lights  maintained,  04,  924. 

1904-05.    Break'r  lights  maintained,  05, 863. 

1905-06.  87,920  t.  St.  placed  in  extension  of 
break'r;  2,005  t.  St.  used  for  repairs  to  break'r; 
lights  maintained,  06, 913. 

1906-07.  9,871.45  t.  St.  placed  in  break'r; 
lights  maintained,  07, 947. 

1907-08.  42,192.4  t.  St.  placed  in  break'r; 
lights  maintained,  08, 989. 

1908-09.  59,036.22 1.  St.  placed  in  shore  arm  of 
break'r;  3,496.33  t.  st.  used  in  repairs  to  break'r; 
lights  maintained,  09, 1020. 


1909-10.  Matnten.  work,  6,957  t.  st.  placed  ill 
break'r,  misplaced  st.  rearranged  and  replaced,  219 
t.  St.  placed  to  repair  damages  by  storms,  and 
lights  maintained,  10, 1141. 

1910-11.    Lights  maintained,  11, 1213. 

1911-13.  Work  for  constr.  of  w.  shore  arm  of 
break'r  in  progress,  41,112  t.  st.  placed;  lights 
maintained,  13, 1425. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90, 594;  93,  877;  97, 937. 

Storm,  1896,  damaged  top  of  break'r,  97, 919. 

Papers  relative  to  necessity  for  H.  of  refuge,  ex- 
tract from  journals,  etc.i 

Severe  storms  in  winter  of  1907-08,  damaged  main 
break'r,  08, 92. 

Place  at  s.  extremity  of  township  of  Narragansett, 
E.  I.,  and  marks  the  sw. entrance  to  Narragansett 
B .  Locality  dangerous  for  craft  in  a  storm,  such  as 
light-built  coal  barges  towed  from  N.  Y.  points, 
13, 127. 

PEOJECTS. 

By  Maj.  Livermore,  1889,  H.  at  Ft.  Judith  by 
constr.  of  a  riprap  granite  break'r  along  the  course 
of  Squid  Ledge  and  between  the  s.  extremity  of  the 
ledge  and  Pt.  Judith;  est.,  $1,250,000,  90, 595. 

By  Capt.  Bixby,  1893,  stonework  by  contract, 
93, 840. 

Board,  1896,  recom.  crest  of  e.  arm  be  raised  to  9' 
above  h.  w.;  est.,  $444,311;  and  that  constr.  of 
detached  e.  break'r  be  postponed  until  necessity 
for  it  would  be  shown  after  completion  of  main 
work,  97, 919. 

Maj.  Lockwood,  1897,  est.  cost  of  closing  interval 
between  the  main  break'r  and  shore  at  $187,558.80, 
97,937. 

Act  June  13,  1902,  modified  proj.  by  au.  constr. 
of  e.  detached  break'r;  est.,  $196,193;  and  continu- 
ing it  to  shore,  with  view  to  providing  shelt^  for 
landing  place;  est.,  $187,558.80, 03, 119. 

Act  Mar.  2,  1907,  au.  further  extension  of  e.  shore 
arm  of  break'r;  est.,  $186,248.20, 07, 89. 

Act  June  25,  1910,  au.  constr.  of  a  detached  w. 
shore  arm  of  break'r;  est.,  $665,000,2  lo,  106. 

Total  est.  to  1912,  $2,485,000. 

SUB  VETS. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Liver- 
more  (see  Projects),  90, 594. 

Ex.  of  inner  H.  au.  act  July  13,  1892;  made  by 
Capt.  Bixby  in  1893  (B.  unfav.),  93, 877. 

Sur.  for  e.  break'r  to  shore  au.  act  June  3,  1896; 
made  by  Maj.  Lockwood  in  1897  (B.  unfav.);  (see 
Projects),  97, 937. 

Ex.  au.  act  June  13,  1902,  of  various  Hs.,  with 
view  to  constr.  H.  of  refuge  and  enlarging  ocean 
entrance  to  Pt.  Judith.  B.  by  BE.  (q.  v.),  Oct. 
30,1903,3  04,87. 

Ex.  au.  act  Mar.  2,  1907.  B.  by  Col.  Willard, 
Jan.  22, 1908;  est.,  $921,502.80,2  08, 97. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc. 
13, 1424. 

Maps.2  3    93,  840;  95, 686;  96,  656;  03, 808. 


C-103    BLOCK  ISLAND,   R.   I.,   GREAT   SALT  POND. 

CONTEACTS. 

1896.  S.  &  E.  S.  Beldeu,  j.  constr.,  $1.33 1.,  97, 
927. 

1900.  J.  P.  Eanderson,  dr.,  14i$  and  29}$  c.  y. 
Estate  of  John  Beattie,  repairing  s.  j.,  st.  $1.40  s.  t., 
1900, 1280,  1281.  John  P.  Banderson,  dr.  (center 
of  Chan,  to  25'),  29}(|i  c.  y.,  01, 1145. 

1901.  E.  S.  Bdden,  St.,  $1.23 1.,  03, 910. 
^     ,                                                 1903.    E.  S.  Belden  &  Sons,  st.  in  place  in  j.. 

Total,  242,500, 13, 1529.  $1.23t.    CharlesH. Latham, dr.,26.7tc.y.,03,818. 

_  1905.    E.  S.  Belden  &  Sons,  St.  in  place  m  j., 

COMMERCE.  $1.23  t.    Charles  M.  Cole,  dr.,  274!  o.  y.,  06, 918. 

Unimportant,  93, 880.  1907.    J.  S.  Packard  Dredging  Co.,  dr.,  28.6t 
Many  passengers  in  summer  season;  no  effect  on      c.  y.,  08, 994. 
rates  10  111. 
1911,  8,736 1,  valued  at  $626,929,  13, 134. 


APPROPRIATIONS. 

1896, 

$40,000,96,660. 

1899, 

50,000,99,1143. 

1902, 

50,000,03,910. 

1905, 

30,000,05,867. 

1907, 

30,000,07,952. 

1909, 

*12,500,O9, 1023. 

1910, 

30,000,10,1145. 

■*  Allotment. 


1  H.  D.  935,  60th,  1st. 


'  H.  D.  911,  60th,  1st.  s  H.  D.  60,  58th,  2d. 


rSee  pp.  14-22  foi- "] 
Lexplanations,  etc.J 
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ENGINEERS. 

Chief  ot  Engineers.  B.,  93, 71;  96, 54, 67;  97, 
79;  98,  83;  99,  00,  95;  109;  01,  174;  02,  121; 
03, 102;  04,  8S,  949;  05,  92;  06, 90;  07,  92;  08,  95; 
09,98;  10,  110,  112;  11,  116;  18, 133. 

Boards.  BE.  appointed  by  an  act  1902  (Col. 
Suter,  Col.  Maosileld,  Maj.  Goethals)  to  malce  an 
ex.,  to  include  H.  of  refuge  at  Great  Salt  Pond,  and 
to  report  on  its  merits  and  what  further  imp .  might 
he  advisable,  and  the  cost,  04, 952. 

In  charge: 

Capt.  W.  H.  Bixhy,  1892-93.    B.,  93,  880. 

Lt.  Col.  S.  M.  Mansfield,  1896.    B.,  96, 620. 

Maj.  D.  W.  Lockwood,  1896-1900.  E.,  96,  660; 
97, 925;  98, 929;  99, 1141;  00, 1276. 

Maj.  Geo.  W.  Goethals,  1901-02.  B.,  01,  1144; 
02,909. 

Capt.  C.  E.  Gillette,  1903.    B.,  03, 817. 

Lt.  Col.  J.  H.  Willard,  1904-07.  B.,  04, 927;  06, 
867;  06,  917;  07,  951. 

Maj.  Harry  Taylor,  1908.    B.,  08, 993. 

Lt.  Col.  J.  C.  Sanlord,  1909-10.  B.,  09, 1023;  10, 
1145. 

Col  F.  V.  Abbot,  1911-.    E.,  11,  1216;  12, 1429. 

OPEBATIONS. 

1896-97.    25,701 1.  st.  deposited  in  j.,  97, 926. 

1897-98.    1,200 1.  St.  deposited  in  j .,  98, 930. 

1898-99.    10,756  c.  y .  dr.,  99, 1143. 

1899-00.  79,763  c.  y.  dr.;  69  c.  y.  bowlders 
removed;  705  t.  riprap  st.  placed  to  repair  s.  j., 
00, 1279. 

1900-01.  62,4470.  y.  dr.  and  76.2 o.  y.  bowlders 
removed,  completing  the  chan.,  18'  x  300',  from  the 
ocean  to  the  pond;  907  t.  St.  placed  in  outer  end  of 
1.;  43,786  c.  y.  dr.  and  45.1  c.  y.  bowlders  removed 
jrom  center  of  18'  chan.  25',  01, 1145. 

1901-02.  3,958  t.  st.  placed  in  repairs  to  outer 
endofs.  j.,02, 910. 

1902-03.  12,545  t.  st.  placed  in  s.  j.;  1,992  c.  y. 
dr.,  03, 817. 

1903-04.  11,444  t.  St.  placed  in  extension  of 
s.  j.;  2,618  o.  y.  dr.  from  entrance  to  chan.,  04, 927. 

1905-06.  12,013  t.  St.  placed  in  j.;  33,977  c.  y. 
dr.  and  1  o.  y.  bowlders  removed,  06, 917. 

1906-07.  65,406  c.  y.  dr.  and  46  c.  y.  bowlders 
removed,  07, 951. 


1907-08.  87,640  c.  y.  dr.  and  199.4  c.  y.  bowl- 
ders removed,  08, 993. 

1908-09.  1,751c.  y.  dr.  by  U.  S.  dredge  Gedney. 
09, 1023. 

1909-10.    716  c.  y.  dr.,  10, 1145. 

PHTSICAX  CHABACTEBISTICS. 

Details  of,  93, 881;  96, 621;  04, 965;  12, 134. 

G.  S.  P.  located  about  center  of  Block  Isld.; 
contains  anchorage  area  of  160  acres  for  vessels 
drawing  18'  or  over,  12, 133. 

PEIVATB  (STATE)  WOBK. 

Description  of  the  is.,  etc.,  built  by  R.  I.,  and 
New  Shoreham,  R.  I.,  96,  620;  the  orig.  work  of 
converting  "pond"  into  H.  of  refuge,  12, 133. 

PBOJECTS. 

In  1896,  by  Lt.  Col.  Mansfield,  extension  of  the 
s.  j.  1,197'  in  1.  and  the  n.  j.  600'  in  1.  (see  Private 
Work);  also  for  the  dr.  of  a  chan.  25'  x  150',  shoal- 
ing to  12'  for  604'  and  thence  to  h.  w.  line  with  a 
slope  of  1  on  4;  est.,  197,667.94,  96, 620,  660. 

Sec.  War,  1899,  au.  use  of  available  funds  to  secure 
chan.  12'  d.  at  H.  entrance,  99, 1143. 

Mai.  Lockwood,  1899,  est.  cost  of  completion  of 
proj.  would  be  171,220,  00, 1277. 

B .  of  E .  recom. ,  1903,  that  further  work  be  limited 
to  dr.  to  18'  for  w.  of  300',  then  sloping  to  12',  thereby 
reducing  d.  orig.  proj.;  est.,  130,000,  04, 959. 

SUBVETS. 

Ex.  of  breachway  into  pond  with  a  view  to  constr. 
a  H.  of  refuge,  au.  act  July  13, 1892;  made  by  Capt. 
Blxby,  1892  (E.  unfav.),  93, 881. 

Sur.  for  H.  of  refuge,  au.  act  Aug.  17, 1894;  made 
by  Lt.  Col.  Mansfield,  1895  (see  Projects),  96,  620. 

By  Maj.  Lockwood,  1899, 100, 1277. 

Ex.  of  several  s.  New  England  ports,  including 
Great  Salt  Pond,  au.  act  Jime  13, 1902;  made,  1903, 
by  B.  of  E.,  04,955. 

Ex.  au.  act  Mar.  3,  1909,  with  view  to  w.  chan. 
and  providing  increased  anchorage;  made,  1909,  by 
Lt.  Col.  Sanford  (E.  unfav.),'  10, 112. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 134. 

Maps.    03,818. 


C-104    BLOCK  ISLAlyn),  R.  I.— Harbor  of  Refuge  at. 


APPEOPBIATIONS. 

1870, 

S30, 000,  70,75. 

1871, 

75,000,71,84. 

1872, 

60,000,72,81. 

1873, 

60,000,73,89. 

1874, 

20,000,  74, 100. 

1876, 

20,000,  75, 109. 

1876, 

40,000,76,50;  77,44. 

1880, 

6,000,80,390. 

1882, 

19,000,82,662. 

1884, 

15,000,84,628. 

1886, 

20,000,86,612. 

1888, 

15,000,88,507. 

1890, 

15,000,90,678. 

1892, 

24,000,92,632. 

1894, 

2,500,95,695. 

1896, 

5,000,96,659. 

1899, 

10,000,99,1140. 

1902/ 

*4, 500,  02, 908. 

30,000,02,908. 

1905, 

50,000,05,866. 

1907, 

20,000,07,950; 

1909, 

*12, 600, 09,  1022. 

1910, 

12,500,10,1144. 

1911, 

12,500,11,1215. 

1912, 

30,000, 12, 1428. 

Total,  588,500  ($586,403.40,  sales,  and  amount 
returned  to  Treas.,  12, 1428). 

GOMMEECE. 

Important,  67,  45,  451;  68,  749,  785,  788,  et  seq.; 
72,821;  74,  ii,  241;  78,  242;  79, 312. 


IncreaseofC,  83, 85. 
Value  of  H.,  86,611. 
Affected  C,  large,  04, 954. 
Local  C,  chiefly  fish  and  general  merchandise, 
10, 110. 
Traffic,  10,000 1.  (decreasing),  1911, 12, 1428. 

CONTBACTS. 

1870.  John  Beattie,  St.  for  substr.,  70, 461. 

1871.  Finch,  Engs  &  Co.,  lumber  and  cement. 
R.  S .  Place  &  Co.,  bolts.  C.  C.  Campbell,  granite. 
71,  741. 

1872.  J.  G.  Sheffield,  granite,  72,  822. 

1873.  F.  H.  Smith,  granite,  73, 977. 

1874.  F.  H.  Smith,  granite,  75,  ii,  293. 

1877.  P.  Harrington  &  Co.,  granite,  77, 201. 

1878.  F.  H.  Smith,  granite,  78, 243. 

1880.    McDermott  &  Daly,  dr.,  28i|;  e.  y.,  81, 

663: 

1883.  C.  H.  Edwards,  granite  riprap,  11.89  t., 
83,  496.    J.  Scully,  building  H.  wall,  83,  496. 

1884.  J.  Scully,  depositing  riprap  m  break'r 
gap,  tl.66 1.,  85, 608. 

1887.  W.  H.  Molthrop  &  Co.,  granite  riprap 
for  break'r  and  enlargement  of  inner  H.,  87, 560. 

1893.  W.  H.  Molthrop  &  Co.,  fender  piers, 
J750;  St.,  12.10 1.  ($14,000),  93,  844. 

1895.  Hartford  Dredging  Co.,  dr.,  SSJif  c.  y., 
5.  m.  ($1,000),  95,  694. 

1896.  T.  A.  Scott,  dr.,  30t  c.  y.  ($800),  96, 658. 

1897.  T. A.  Scott,  dr., 35(tc.y. ($1,760), 97,924. 

1899.  J.  Beattie,  St.,  S2.25  s.  t.,  00, 1276. 

1900.  Cole  Bros.,  dr.,  32$  c.  y.,  00, 1275. 


♦Allotment. 


iH.  D.313,  61st,  2d. 
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1902.  Charles  M.  Cole,  dr.,  24(|;  c.  y .,  OS,  909. 

1903.  J.  S.  Packard  Dredging  Co.,  dr.,  23$o.  y., 
03,  815. 

1903.  E.  S.  Belden  &  Sons,  st.  In  place  in 
break'r,  »2.17 1.;  about  $20,000, 03, 816. 

1903.    T.  A.  Scott.,  dr.,  S0$  c.  y.,  03, 815. 

1905.  J.  S.  Packard  Dredging  Co.,  dr.,  240c.  y. 
E.  S.  Belden  &  Sons,  repairing  break'r,  st.  in  place, 
J2.13 1.,  05, 866. 

1907.    Chailes  M.  Cole,  dr.,  38i|!  c.  y .,  08, 993. 

1909.  1.  S.  Packard  Dredging  Co.,  dr.,  21U 
c.  y.,  10, 1143. 

DOCUMENTS. 

S.  Doc.  81, 40tli  Cong.,  2d  sess.  R.  of  BE.  of  1868, 
70, 451;  71, 741;  77, 201. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  67, 17, 18,  45;  68, 67; 
70,75;  71,84;  78,81;  73,89;  74,99;  75,109;  76, 
SO;  77,  44;  78,  48;  79,  66;  80,  75;  81,  85;  83,  85; 
83, 82;  84, 88;  85, 76;  86, 77;  87, 40;  88,  41;  89, 
62;  90,  47;  91,  69;  93,  63;  93,  66;  94,  69;  95,  66; 
96,  66,  71;  97,  78;  98,  82;  99,  94;  00, 108;  01, 
172;  03,  120;  03,  101;  04,  83,  949;  05,  90;  06,  89; 
07,  91;  08,  94,  97;  09,  97;  10,  109;  11,  114;  13, 
131. 

Boards. 

Col.  H.  Bacbe,  president.  Convened  Feb.  18, 
1868.  Three  plans  for  break'rs  were  proposed,  1 
for  a  H .  large  enough  to  shelter  vessels  of  the  largest 
class,  and  the  other  2  for  a  H.  for  local  purposes. 
The  board  adopted  the  plan  for  a  break'r  on  a  line 
extending  500'  from  a  pt.  near  Sands  Landing  to 
Five-foot  Eock,  for  local  purposes.  70,  75,  461; 
75,  ii,  294;  77, 201. 

Appointed  by  au.  act  of  1902  (Col.  Chas.  Suter, 
Col.  S.  M.  Mansfield,  Maj.  G.  W.  Goethals)  to  de- 
termine what  further  constr.  was  advisable  and  the 
cost;  recom.  imp.  be  continued  to  amount  of  orig. 
est.  still  unapp.,  $53,989,  in  tightening  and  raising 
the  main  break'r  and  dr.  the  inner  H.,  04, 949, 968. 

In  cbarge: 

Maj.  D.  C.  Houston,  1867-70,  67,  18.  R.,  67, 
451;  68,  749,  785. 

U.  Col.  G.  K.  Warren,  1870-82,  70,  74.  R.,  70, 
451;  71,  739;  73,  821;  73,  976;  74,  ii,  240;  75,  ii, 
292;  76,  209;  77,  201;  78,  241;  79,  311;  80,  390; 
81, 563;  83, 562. 

Lt.  Col.  G.  H.  Elliot,  1882-87.  R.,  83,  496;  84, 
626;  85, 606,  610;  86,  609.      - 

Maj.  W.  E.  Livermore,  1887-92.  R.,  87, 558;  88, 
604;  89, 631;  90, 675;  91,  723. 

Capt.  W.  H.  Bixby,  1892-95.  R.,  93,  630;  93, 
842;  94, 597;  96, 693. 

Mai.  D.  W.  Lookwood,  1896-1900.  R.,  96,  667, 
673;  97,  922;  98, 926;  99, 1139;  00, 1272. 

Maj.  Geo.  W.  Goethals,  1901-02.  R.,  01,  1141; 
03, 908. 

Capt.  C.  E.  Gillette,  1903.    R.,  03, 815. 

Ltf  Col.  J.  H.  Willard,  1904-07.  B.,  04, 925;  05, 
865;  06, 915;  07, 949. 

Maj .  Harry  Taylor,  1908.    B.,  08, 992. 

Lt.  Col.  J.  C.  Sanford,  1909-10.  B.,  09, 1022;  10, 
1143. 

Col.  Frederic  V.  Abbot,  1911-.  B.,  11, 1215;  13, 
1427. 

Assistants: 

G  W.  Dresser,  67,  451.    B.,  67,  464;  68,  788. 
J.  P.  Cotton.    B.,  73,  823;  73,  977;  74,  ii,  241; 
80,391. 

OBSTEtrCTIONS. 

To  C,  68, 795.  List  of  vessels  wrecked  off  Blo6k 
Island,  68, 802. 

OPEEATIONS. 

1870-71.   Break'r  extension,  600 1. 1.,  71, 739. 

1871-73.  Jetty  extension,  270  1.  f.;  oribwork 
ommenced,  73, 821,  823,  824. 

1873-73.  Jetty  extension,  80  1.  f.;  cnbs  fin- 
ished; dr.  and  r.  excavation  from  inner  H.,  73, 
976  978 

1873-74.  Eock  removed,  446  t.;  break'r  ex- 
tension, 330 1.  f.,  74. 99,  ii,  240. 


1874-75.  Eock  removed,  694i  t.;  bulkhead 
wall  constr. ;  break'r  enlarged,  75, 109,  ii,  293. 

1875-76.    Eepairs,  76, 210. 

1876-77.    Break'r  enlarged,  77, 201,  202. 

1877-78.  Eock  removed,  517 1. ;  break'r  exten- 
sion, 300  1.  f.,  78,  48,  242. 

1878-79.    Eepairs,  79, 311,  313. 

1880-81.  Eemoval  of  wreck  and  dr.  16,146 
c.  y.  from  inner  H.,  81, 563. 

1883-83.  Constr.  of  j.  with  hired  labor  and 
building  H.  wall  by  contract,  83, 496. 

1883-84.  Completion  ot  sea  wall  and  j.;  repair 
of  wharf  at  inner  H.,  84, 627. 

1884-85.  5,795  t.  riprap  placed  in  break'r  gap, 
85, 608. 

1885-86.  2,376 1.  riprap  placed  in  break'r  gap; 
repairs  to  ps.  of  inner  H.,  86, 611. 

1887-88.  Six-sevenths  ofthe  gap  filled;  timber 
j.  forming  shore  ead  of  w.  wall  completed  and  filled 
with  St.;  n.  wall  commenced,  88, 606. 

1888-89.  3,630  t.  riprap  granite  placed  in  n. 
wall  of  inner  H.,  89, 632. 

1889-90.  1,941  t.  riprap  granite  placed  in  n. 
wall  of  iimer  H.,  and  420  t.  on  the  break'r;  3,025 
c.  y.  sand  dr.  from  shoal  at  entrance  to  H.,  90, 576. 

1890-91.  3,711  t.  riprap  granite  placed  in  ex- 
tension of  n.  wall  of  enlarged  iimer  H.,  91, 725. 

1891-93.  2,381  t.  riprap  granite  placed  in  ex- 
tension of  n.  sea  wall,  93, 631. 

1893-93.  1,044  t.  St.  deposited  in  break'r,  93, 
843. 

1893-94.  6,916  t.  St.  deposited  in  break'r,  38 
fender  piles  placed,  about  5,500  e.  y.  dr.,  and  1,013 
t.  of  bowlders  removed  from  old  j.  and  placed  in 
the  new  one,  94, 599. 

1894-95.    About  2,800  c.  y.  dr.,  95, 694. 

1895-96.    About  3,300  c.y.  dr.,  96, 658. 

1896-97.    2,258o.y.  dr.,  97,924. 

1897-98.    2,742 c.y.  dr.,  98, 928. 

1899-00.  2,901  t.  St.  placed  to  repair  break'r 
and  5,500  c.  y.  dr.  from  mner  H.  entrance,  00, 
1273. 

1900-01.  Lights  at  entrance  of  H.  maintained, 
01, 1142. 

1901-03.  9,068  c.  y.  dr.  from  shoal  at  entrance 
toinnerH.,  03, 908. 

1903-03.  14,694  c.  y.  dr.  from  entrance  to  H. 
and  near  SS.  wharf;  610 1.  st.  placed  on  break'r,  03, 
816. 

1903-04.  8,752  t.  St.  placed  on  break'r,  com- 
pleting repairs  to  660',  04, 926. 

1904-05.    1,571 1.  St.  placed  on  break'r,  05, 865. 

1905-06.  8,429  t.  St.  placed  in  main  break'r, 
89,384  c.  y.  dr.,  and  about  266  c.  y.  bowlders  re- 
moved, 06, 916. 

1906-07.  Lights  at  entrance  to  H.  maintained, 
07  949. 

1907-08.  32,226  c.  y.  dr.  and  about  682  c.  y. 
bowlders  removed,  08, 992. 

1908-09.  Lights  at  entrance  to  H.  maintained 
09, 1022. 

1909-10.  40,000  c.  y.  sand  and  about  17  c.  y. 
bowlders  removed,  10, 1143. 

1910-11.  Lteht  maintained  at  entrance  to  E. 
during  year  by  Eng.  Dept.,  11, 1215. 

PHYSICAL  CHABACTEBISTICS. 

General,  67,  454;  68,  793,  794;  90,  675;  96,  674. 
Site  described,  68, 789;  78,  241;  79, 311,  312. 
Tides,  68,  796,  799;  75,  ii,  294;  79, 311. 
North  wall  damaged  by  storms,  winter,  1898-99, 
99  1140. 
Description  of,  04, 954;  11, 115. 

PLANS. 

By  G.  W.  Dresser,  for  dr.  chan.  25'  x  633'  x  2,465'; 
tor  constr.  of  ps.,  17i'  x  20'  x  900',  81,000,000,  68, 
793,  794.  For  break'r  3,000'  1.,  substr.  30'  w., 
superstr.  15'  w.  on  top,  20'  w.  at  base,  12'  h.;  also 
tor  a  lighthouse,  11,445,000,  68, 795. 

By  B.  E.,  1868:  (1)  For  a  break'r  sheltering  a  H. 
of  sufficient  capacity  for  vessels  of  largest  class. 
(2)  For  a  break'r  extending  300'  beyond  Five-foot 
Eock  and  sheltering  a  H.  tor  local  purposes.  Est., 
$553,798  and  $3,000,000.  (3)  See  I^ojects.  75,  ii, 
294;  77,  201,  202. 

By  J.  P.  Cotton,  tor  j.  extension  ot  700',  and  p. 
constr.,  $86,000,  74,  ii,  242. 


rSee  pp.  14-22  for  1 
Lexplanatlous,  etcj 
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PRIVATE  (COttPOBATE)  WOBK. 

Constr.  of  a  wharf  by  Fall  Eiver  Iron  Co.,  74,  ii, 
240. 

PROJECTS. 

By  B.  E.,  1868,  for  breaK'r  extending  from  the 
shore  to  Five-foot  Rook,  faced  with  cut  St.,  est. 
S372,000;  subsequently  modified  so  as  to  dispense 
with  this  facing;  ultimately  extended  to  a  pt.  500' 
beyond  Five-foot  Eock,  70,  452;  76,  ii,  294;  77, 
202. 

By  Lt.  Col.  Warren,  temporary  H.  to  consist  of 
2  orms,  with  wings  approaching  each  other,  leaving 
an  opening  of  60',  71,  739;  78, 823;  79, 311.  For  a 
detached  break'r  300'  1.,  to  protect  H.  from  ne. 
winds;  est.,  J60  000,  74,  ii,  242,  243. 

By  tit.  Col.  Warren,  1880,  dr.  inner  H.  to  9',  with 
the  removal  of  a  wreck  therefrom;  est.,  $8,000,  80, 
391,  392;  completed,  1881,  81, 663. 

By  Lt.  Col.  Warren,  1881,  H.  wall  on  the  e.  side 
of  the  inner  H.,  and  j.  to  protect  the  H.  from  mate- 
rial washed  from  the  sw.  and  e.;  est.,  $19,000,  83, 
563. 

The  proj .  under  which  work  was  being  carried  on 
in  1888  was  a  consolidation  of  4  prior  projs.,  namely, 
one  by  Lt.  Col.  Elliot,  1883,  for  replacing  the  timber 
cribs  on  n.  and  w.  sides  of  the  inner  H.  by  walls  of 
St.  and  for  replacing  s.  wharf  by  a  retaining  wall 
backed  by  earth;  est.,  $30,000,  83,  497;  another  by 
Lt.  Col.  Elliot  in  1884,  for  closing  a  gap  200'  in  the 
main  break'r;  est.,  $30,000,  84, 628;  another  by  Lt. 
Col.  Elliot,  1885,  for  erilargement  of  the  inner  H.  to 
about  18i  acres;  est.,  $46,189,  86,  611,  613;  and 
lastly  a  proj.  by  Maj.  Livennore,  1888,  for  removal 
of  a  shoal  obstr.  navigation  at  the  entrance  to  Block 
Isld.  H.,  giving  9'  to  a  line  20'  from  the  break'r; 
est.,  $5,000,  88, 505,  506;  total  est.,  $111,189.    These 


combined  projs.  provided  for  a  H.  of  refuge  on  the 
e.side  of  the  isld., consisting  of  an  inner  H.  or  basin 
for  small  vessels  and  ar  exterior  H.  for  large  ones. 
The  bashi  was  to  be  about  250'  x  300'  in  area  and 
Inclosed,  save  for  an  opening  80'  w.  The  exterior 
H.  was  to  be  formed  by  a  riprap  break'r  1,000'- 1., 
91,  724;  93,  631. 

By  Maj.  Lockwood,  1895,  raising  the  height  of 
the  break'r,  stopping  sand  leaks  at  certain  points, 
and  dr.  in  the  main  H.  to  10';  est.,  $83,985,  96,  658. 

By  Capt.  Bixby,  1895,  dr.  and  all  other  work  to 
be  done  with  hired  labor  and  the  U.  S.  plant,  96, 
694. 

By  Maj.  Lockwood,  1899,  repairing  and  strength- 
ening n.  wall  of  the  inclosed  H.,  99, 1140. 

Action,  1902.    (See  Board  of  Engineers.) 

Act  June  25,  1912,  adopted  proj.,  by  Lt.  Col. 
Willard,  for  straightening  and  rebuildmg  certain 
portions  of  breakw'r  and  for  dr.  anchorage  basin 
to  15',  m.  1.  w.;  cost,  $132,000,'  08,  97;  18, 132. 

SURVEYS. 

By  G.  W.  Dresser,  1867-68,  67,  45;  68,  749.  B., 
67,454;  68,788. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Lock- 
wood,  1895  (see  Projects),  96,  673. 

Ex.  of  several  s.  New  England  ports,  incl.  Block 
Isld.,  au.  act  June  13, 1902,  by  B.  of  B."  (q.  v.),  04, 
949  954. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Lt.  Col. 
Willard,!  08,  97. 

Of  entrance  to  H.,  showed  no  serious  shoaling 
since  dr.  of  Oct.,  1909, 11, 1215. 

Maps.i  SO,  390;  86,  612;  88,  506,  soundings; 
93,  844;  OS,  694;  03,  816. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
01,  173;  03,  121;  01,  84,  87;  06,  91;  08,  97;  10, 
110;  11, 115;  13, 132. 


C-105     WATCH  HILL  COVE,  LITTLE  NARRAGANSETT  BAY, 

R.  I. 


ENGINEEBS. 

Chief  of  Engineers.    R.,  91, 62. 
In  cbarge.    Maj.  W.  R.  Livermore,  1890.    R., 
91, 735. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 735. 


SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Livermore  (R.  unfav.),  91, 735. 


C-106    LITTLE  NARRAGANSETT  BAY,  CONN.  AND  R.  I. 


APPROPRIATIONS. 

1876,  $5,000,77,44. 

1878,  10,000,78,49. 

1879,  5,000,79,66. 

1880,  5,000,80,394. 

1881,  5,000,81,565. 

1882,  6,000,83,664. 

Total,  36,000 

COMMERCE. 

Benefit  of  unp.,  76,218,221;  77,204;  79,316. 

CONTRACTS. 

1877.  W.  H.  Molthrop,  dr.  4,084  c.  y.,  average 
price  of  39.4*  c.  y.,  77, 204;  78, 245. 

1878.  E.  R.  Seward,  dr.  19,777  c.  y.,  30t  c.  y., 
and  excavating  r.,  79,314. 

1879.  J.  MbDennott,  dr.,  23Jil!  c.  y.,  80, 393. 

1880.  W.  H.  Beard,  dr.,  1800.  v.,  81,  664. 
1883.    Hartford  Dredging  Co.,  dr.,  21$  o.  y.,  83, 


ENGINEERS. 

Chief  of  Engineers.  B.,  76,  61;  77,  44;  78, 
49;  79,  55;  80,  75;  81,  86;  83,  86;  83,  83;  84,  89; 
86,  78;  86,  78;  87,  41,  43. 


In  charge: 

Maj.  G.  K.  Warren,  1875-83.  B.,  76,  217;  77, 
203;  78,  243;  79,  313;  (Lt.  Col.)  80,  392;  81,  664; 
83,563. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  B.,  83,  498;  84, 
629;  86,  615;  86,  613;  87,  571. 

Maj.  W.  R.  Livermore,  1887-88.  B.,  87, 661;  88, 
608. 

Assistant.  H.  A.  Bentley,  78,  245:  79,  315. 
B.,  76,  218. 

OPEBATIONS. 

1877-78.  Dr.  4,016  c.  y.;  r.  removal,  200  c.  v.. 
78,  49,  246.  " 

1878-79.  Dr.  19,776.86  c.  y.;  r.removal,  348.6 
c.  y.  79  314. 

1879-80. '  17,935  c.  y.  dr.,  80,  393. 

1880-81.    8,092c.y.  dr.,  81,564. 

1881-83.  33,686  e.  y.  dr.,  25  rs.  removed  with 
hired  labor  from  e.  entrance  of  new  chan.,  and  57 
bowlders  removed  at  Watch  Hill,  83, 563. 

1883-83.  20,867  c.  y.  dr.  from  chan.,  complet- 
ing proj.,  83,  498. 

1883-84.  100  bowlders  removed  from  main  and 
Watch  Hill  Chans.;  proj.  completed,  84,  629;  86, 
614;  87,  561. 


'  H.  D.  828,  60th,  1st. 


'  H.  D.  60,  68th,  2d. 
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PHTSICAI,  CHABACTEBISTICS. 

General,  76,  217,  219:  79,  313;  88,  508.  Tides, 
76, 218,  220;  78,  246.  Obstrs.,  rs.,  and  shoals,  76, 
218, 220,  221. 

PROJECTS. 

By  Maj.  Warren,  1876,  chan.  7^'  x  200'  m.  1.  w., 
across  n.  shore  of  the  B.,  Pawcatuok  Pt.  to  d.  w. 
near  the  mouth  of  the  B .  at  Sandy  Pt. ;  also  remov 
ing  dangerous  rs.  in  chan.  near  Bhodes  Folly  and 


Watch  Hill.    Est.,  $51,000,  76,  221;  80,  392;  86, 
78;  proj.  completed  in  1884,  86,  78,  614;  87, 561. 

SURVEYS. 

Included  in  C.  S.,  1839, 1855,  76, 217. 

By  H.  A.  Bentley,  1875.  R.,  76, 218.  Compari- 
son of  surs.  of  1839, 1855,  and  1875,  76,  219. 

Ex.  of  entrance  to  wharves  at  Watch  Hill  an. 
act  Aug.  6, 1886;  made  by  Lt.  Col.  Elliot  (B.  unliiv.), 
87, 571.    ■ 


EIVER  AND  HARBOR  WORKS— NORTH  ATLANTIC. 
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D.— NEW  LONDON,  CONN.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
New  London,  Conn. 


D    1  Pawcatuck  R.,  B.  I.  and  Conn.  (*) 

D     a  Stonlngton  H.,  Conn.  (*) 

D    3  Wequetequock  K.,  Conn.  (*) 

D     4  Quiambog  Cove,  Conn.  (*) 

D     6  Mystic  B..,  Conn.  (*) 

D     6  Poquonock  B.,  Conn.  (*)  , 

D     7  New  London  H.,  Conn.  (*) 

D     8  Wlnthrop  Cove,  Conn.  (7) 

D     9  Shaws  Cove,  Conn.  (7) 

D  10  Hay  (West)  H.,  Fishers  Isld.,  N.  T.  (*) 

D  11  Thames  B.,  Conn.  (^*) 

D  18  Long  Cove,  Conn.  (11) 

D  13  Foquetannuck  Cove,  Conn.  (11) 

D  14  ShetucketB.,  Conn.  (11) 

D  15  Tantic  R.,  Conn.  (11) 

D  16  Trading  Cove,  Conn.  (11) 

D  17  Hortons  Cove,  Conn.  (11) 

D  18  Smith  Cove,  Conn.  (11) 

D  19  Jordan  Creek,  Conn.  (*) 

D  80  Niantlc  E.,  Conn.  (*) 

D  81  Fataguanset  B.,  Conn.  (*) 

D  83  Four  Mile  R.,  Conn.  (*) 

D  83  Connecticut  B.,  Conn,  and  Mass.  (*) 

D  84  Westbrook  H.,  Conn.  (83) 

D  85  Fifteen-mile  Falls,  N.  H.  (83) 

D  86  Black  HaU  B.,  Conn.  (83) 

D  87  DuckB.,  Conn.  (83) 

D  88  Lieutenants  B.,  Conn.  (83) 

D  89  Lords  Cove,  Conn.  (83) 

D  30  Elghtmlle  B.,  Conn.  (83) 

D  31  Salmon  R.,  Conn.  (83) 

D  38  Chlcopee  B.,  Conn.  (83) 

D  33  WestfleldR.,  Conn.  (83) 

D  34  Farmlngton  R.,  Conn.  (83) 

D  35  Farmlngton  Canal,  Conn.  (34) 

D  36  ParkR.,  Conn.  (83) 

D  37  Wethersfleld  Cove,  Conn.  (83) 

D  38  Chester  Creek,  Conn.  (83) 

D  39  Deep  B.,  Conn.  (83) 

D  40  Oyster  B.,  Conn.  (*) 

D  41  Duck  Island  H.,  Conn.  (*) 

D  48  Patchogue  R.,  Conn.  (41) 

D  43  Menunketesuck  R.,  Conn.  (41) 

D  44  Clinton  H.,  Conn.  (*) 

D  45  Indian  R.,  Conn.  (44) 

D  46  Hammonasset  B.,  Conn.  (44) 

D  47  Madison  H.,  Conn.  («) 

D  48  Guilford  H.,  Conn.  (*) 

D  49  Falkners  Isld.,  Conn.  (*) 


D  50  East  R.,  Conn.  (48) 

D  51  West  B.,  Conn.  (48) 

D  63  Stony  Creek,  Conn.  (*) 

D  63  Branford  H.,  Conn.  (*) 

D  54  Branlord  B.,  Conn.  (53) 

D  66  East  Haven  B.,  Conn.  (*) 

D  66  New  Haven  H.,  Conn.  (*) 

D  57  New  Haven,  Conn,  (break'r)  (*) 

D  58  Qulnmpiac  B.,  Conn.  (66) 

D  59  Mill  B.,  Conn.  (56) 

D  60  West  B.,  Conn.  (56) 

D  61  MlUord  H.,  Conn.  (*) 

D  63  Indian  B.,  Conn.  (61) 

D  63  Wepowage  B.  (Wopowaug),  Conn.  (61) 

D  64  Housatonlc  B.,  Conn.  (*) 

D  66  Naugatuck  R.,  Conn.  (64) 

D  66  Bridgeport  H.,  Conn.  (*) 

D  67  Lewis  Gut,  Conn.  (66) 

D  68  White  Rock  Creek,  Conn.  (66) 

D  69  Johnsons  Creek,  Conn.  (66) 

D  70  TeUow  Mill  Pond,  Conn.  (66) 

D  71  Poquonock  R.,  Conn.  (66) 

D  78  Black  Rock  H.,  Conn.  (*) 

D  73  Cedar  Creek,  Conn.  (73) 

D  74  Burr  Creek,  Conn.  (73) 

D  75  Ash  Creek,  Conn.  (*) 

D  76  Southport  H.,  Conn.  (*) 

D  77  Mill  R.,  Conn,  and  N.  T.  (76) 

D  78  Saugatuck  R.,  Conn.  (*) 

D  79  Westport  H.,  Conn.  (78) 

D  80  Norwalk  H.,  Conn.  (*) 

D  81  Norwalk  R.,  Conn.  (80) 

D  88  Wilsons  Point  H.,  Conn.  (*) 

D  83  Farm  Creek,  Conn.  (88) 

D  84  Fivemlle  B.,  Conn.  (*) 

D  85  Fivemlle  B.  Harbor,  Conn.  (*) 

D  86  Scotts  Cove,  Conn.  (*) 

D  87  DarienB.(Goodwivcs  Creek),  Conn.  (*) 

D  88  Darlen  H.,  Conn.  (*) 

D  89  Westcott  Cove,  Conn.  (*) 

D  90  Tomac  H.,  Conn.  ('>') 

D  91  Cove  H.,  Conn.  (89) 

D  98  Stamford  H.,  Conn.  (*) 

D  93  East  Branch,  Conn.  (93) 

D  94  Mill  B.,  Conn,  and  N.  T.  (98) 

D  95  Cos  Cob  H.,  Conn.  (*) 

D  96  Mianus  B.,  Conn,  and  N.  T.  (96) 

D  97  Greenwich  H.,  Conn.  (*) 

D  98  Byram  B.,  Conn,  and  N.  T.  (*) 


*  Long  Island  Sound. 
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PAWCATUCK  RIVER,  R.  I.  AND  CONN. 


APPHOPBIATIONS. 

1871,  110,000,71,84. 

1872,  10,000,78,82. 

1873,  10,000,73,89. 

1874,  10,000,74,100. 

1875,  10,000,75,109. 
1886,  12,000,86,617. 
1888,  lOi  000,  88,510. 
1890,  16,600,90,680. 
1892,  3,800,93,634. 
1894,  6,000,96,697. 
1896,  15,000,96,662. 
1899,  15,000,99,1150. 
1902,    9,000,02,922. 

1904,  *4, 100,  05,  872. 

1905,  1,000,05,872. 
1907,  33,000,07,956. 
1910,  15,000,10,1151. 

Total,  190,500  (total,  incl.  misc.,  $191,130.67, 
13, 1434). 

COMMERCE. 

Important,  71, 744,  745;  74,  ii,  246;  76,  211. 

Increasing,  96,  677. 

1900,  57,530  t.,  01,  1161;  1904,  141,832  t.,  06,  873; 
1911  S3.921 1.,  IS,  1434. 

Eftect  of  imp.  permits  coal,  lumber,  and  bldg. 
material  to  be  delivered  by  vessels  at  Westerly, 
gaining  lower  rates,  13, 138. 

CONTRACTS. 

1871.    E.  R.  Seward,  dr.,  35i|;  o.  y.,  71, 741;  78, 

1873.  T.  J.  Hill,  dr.,  SBic.  y.,  73,  825.  E.  M. 
Payn,  dr.,  SOJit  c.  y.,  73, 825.  M.  T.  Brainard,  dr., 
$8.75  per  houn  73,  825, 826.   - 

1876.  J.  H.  Fenner,.dr:,  220  c.  y.,  75,  ii,  295. 
T.  J.  HUl,  dr.  280  o.  y.,  76,  li,  295. 

1886.  A.  J.  Beardsley  &  Son,  dr.,  12i(|!  c.  y., 
87,  566. 

1890.    Hartlord  Dredging  Co.,  dr.,  210  c.  y .,  91, 

.  1896.  J.  H.  Fenner,  dr.,  29.50  c.  y.  ($4,000),  95, 
697. 

1897.  Hartford  Dredging  Co.,  dr.,  230  o.  y. 
($6,900),  97,  941.  S.  C.  Fraser,  r.  removal,  $9.50 
0.  y.  or  t.  ($3,800),  97,  941. 

1899.  Hartford  Dredging  Co.,  dr.,  300  o.  v. 
($13,000),  99, 1151. 

1903.  Hartford  &  New  York  Trans.  Co.,  dr., 
180  c.  y.,  03,  832. 

1905.  John  Banderson,  dr.,  220  c.  y.,  and  r. 
removal,  $15  c.  y.,  06,  921. 

1906.  T.  A.  Scott  Co.,  removing  bowlders,  $15 
c.  v.,  06,  922. 

1908.  T.  A.  Scott  Co.,  dr  21iO  c.  y.;  removing 
bowlders  exceeding  1  o.  v.,  $10  each  08,  998. 

1909.  T.  A.  Scott  Co.,  removal  of  ledge  oppo- 
site Pawcatuck  Pt.  (about  54  c.  y.),  and  one  about 
600'  e.;  and  removal  of  all  material  within  area 
75'  X  100'  along  Chan,  for  lump  sum  of  $1,850,  09, 
1028. 

1913.  J.  S.  Packard  Dredging  Co.,  dr.  about 
40,000  0.  y.,  26J0  c.  y.,  s.  m.,  13, 1434. 

ENGINEERS. 

Chief  of  Engineers.  R.,  70, 31, 76;  71,84;  73, 
81;  73,89;  74,100;  76,109;  76,50;  77,44;  78,49; 
85,  80;  87,  42;  88,  43;  89,  53;  90,  48;  91,  60;  93, 
64;  93,  67;  94,  60;  96,  67;  96,  68,  71;  97,  82;  98, 
85;  99,  97;  00,  112;  01,  175;  03,  114,  123;  03, 
104;  04, 88;  05, 93;  06, 93;  07, 95;  08, 97;  09, 100; 
10,113;  11,118;  13,137. 

In  charge: 

Mai.  D.  C.  Houston,  1870;  70, 74. 

Maj.  G.  K.  Warren,  1870-78.  R.,  70,  453;  71, 
741,  743;  73,  824;  73,  979;  74,  ii,  243;  76,  ii,  296; 
76,  210;  77, 203;  78,  243. 

Lt.  Col.  a.  H.  Elliot,  1884-87.  R.,  85,  622;  86, 
616. 

Maj.  W.E.Livermore,  1887-92.  R.,  87,565;  88, 
609;  89, 635;  90, 678;  91,  726. 


Capt.  W.  H.  Bixby,  1892-95.  B.,  93,  633;  93, 
845;  94, 600;  95, 696.  '       '       > 

Maj.  D.  W.  Lockwood,  1896.    R.,  96,  661,  676. 

Maj.  S.  S.  Leach,  1897-1901.  B.,  97, 940;  98, 941; 
99, 114^  00, 1320;  01, 1169.  '      •       >      . 

Maj.  C.  F.  Powell,  1902-05.  R.,  03,  921;  03, 831: 
(Lt.  Col.)  04, 969;  06, 871.  .       .       .      , 

Maj.  H.  Taylor,  1906-10.  R.,  06,  921;  07,  955; 
08,  997;  (Lt.  Col.)  09, 1027;  10, 1149. 

Capt.  A.  B.  Waldron,  1911-12.    R.,  11, 1221;  13, 

Assistants: 

J.  H.  Dager.    R.,  71,  744. 

H.  S.  Van  Ingen.    R.,  73, 826. 

H.  A.  Bentley.    B,  74,  if,  244. 

Lt.  E.  H.  Schulz,  01, 175;  08, 123. 

Capt.  C.  H.  MoKinstry,  03, 104. 

Lt.  W.  D.  Connor,  03, 104;  (Capt.)  04,  87. 

Lt.  William  Kelly,  03, 104;  04,  87,  88;  (Capt.)  06, 

Capt.  G.  E.  Lukesh,  06,  93. 

OPERATIONS. 

1871-78.  Removal  of  12,930  c.  y.  by  dr.;  chan. 
5i'  X  43'  X  945',  78,  82,  826. 

1878-73.  Eemovai  of  21,922i  e.  y.;  2'  d.  to 
Westerly  73,89,979.  '      ^       J  .  •" 

1873-74.  Depth  of  Chan,  to  Westerly  increased 
to  5'  X  5i'  X  40'   74, 100,  ii,  243. 

1874-76.  Eemovai  of  38,660  c.  y.  from  chan.: 
20 1.  of  r.  removed,  76, 109,  ii,  295. 

1875-76.  Eemovai  of  22,618  c.  y.;  bowlders 
removed;  chan.  completed  to  Westerly,  and  con- 
tinued 2,400'  beyond,  the  property  owners  bearing 
half  the  expense,  76, 50,  210. 

1886-87.  Under  proj.  of  1885,  19,721  o.  y.  dr., 
87,556.  '     '  '        ' 

1887-88.  48,939  c.  y.  sand,  mud,  and  bowlders 
excavated,  88, 509. 

1888-89.  8,355  c.  y.  and  6  c.  y.  bowlders  re- 
moved, 89,  636. 

1889-90.  339 1.  of  r.  and  7,509  o.  y.  of  sand  and 
gravel  removed,  90, 579. 

1890-91.    17,316  c.  y.  dr.,  91,  727. 

1891-93.    25,416  c.  y.  dr..  93, 634. 

1893-94.  67  t.  of  bowlders  and  69  t.  of  r.  re- 
moved, 94,  601. 

1894-96.  6,548  c.  y.  dr.  and  some  bowlders 
removed,  96,  697. 

1896-96.  8,815  c.  y.  dr.  and  some  bowlders 
removed,  96, 662. 

1896-97.  266  0.  y.  of  bowlders  removed,  97, 940. 

1897-98.  About  114  c.  y.  of  r.  removed,  and 
34,980  c.  y.  dr.,  98,  942. 

1899-00.    43,797  c.  y.  dr.,  00, 1320. 

1903-03.  28,617  c.  y.  clay,  sand,  and  gravel 
removed,  03, 832. 

1905-06.  15,779  o.  y.  mud,  sand,  and  clay  dr., 
and  73.45  c.  y.  bowlders  removed,  06,  921;  55.82 
c.  y.  bowlders  removed  under  agreement  with 
T.  A.  Scott,  and  39.83  c.  y.  bowlders  in  Watch  Hill 
Chan,  removed  by  same  party;  work  completed 
Feb.  8, 1906,  06,  921,  922. 

1906-07.  Sur.  in  upper  part  of  40'  cban.  at 
Westerly,  E.  I.,  07,  955. 

1907-08.  1,460  0.  y.  earth  and  34.93  o.  y.  of 
bowlders  removed  from  chan.  at  Westerly,  and 
39, 561  c.  T.  earth  and  18.54  c.  v.  bowlders  removed 
from  Little  Narragansett  B.,  08,  998. 

1908-09.  19,336  0.  y.  earth  and  47.28  c.  v.  bowl- 
ders removed  from  Little  Narragansett  B.,  and 
60.966  0.  y.  earth  and  2.21  c.  y.  bowlders  removed, 
09, 1028. 

1909-10.  Ledge  opposite  Pawcatuck  Pt.  at 
mouth  of  E.,  and  a  few  scattered  bowlders  removed 
and  contract  coinpleted  Sept.  10, 1909, 10, 1150. 

Proj.  about  30%  done,  13, 137. 

PHYSICAL  CHARACTERISTICS. 

Description, 71, 744;  73,826;  74,11,244,246;  85, 
622. 
Character  of  dr.  material,  74, 11, 245. 
Tidal  observations,  71,  742. 


^Allotment. 
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Navigable  part  ol  K.  extends  5  m.  from  town  of 
Westerly,  R.  I.,  to  its  outlet  in  Little  Narragansett 
B.;  thence  througli  Little  Narragansett  B.  to 
Stonington  outer  H.,  2J  m.,  01, 175. 

Chan,  of  R.  in  good  condition,  -while  that  in  B. 
is  in  poor  shape,  03, 831. 

Max.  draft  10'  in  B.  ohan.,  7'  in  R.,  and  6'  near 
Watch  Hill;  mean  rise  ol  tide  2.6'  at  mouth  and 
2.3'  at  Westerly,  09, 101. 

Little  Narragansett  B .  chan .  Is  10'  x  100'  x  10,400'  I. ; 
Chan,  from  Avondale  to  lower  wharves  at  Westerly 
is  10'  X 100'  X  14,000';  with  exception  of  a  stretch  in 
vicinity  of  Stantons  Weir  Pt.,  about  1,800'  1.,  now 
under  contract;  and  a  chan.  10'  x  40'  has  been  dr. 
between  lower  and  upper  wharves  at  Westerly, 
about  3,000'  1.,  to  head  of  navigation,  13, 137, 138. 

See  last  paragraph  of  Surveys. 


PRIVATE  ABTD  CORPORATE  WORK. 

Chan,  excavated  by  citizens  ol  Westerly  lor 
»4,200,  71, 744. 

1876.  One-half  the  cost  of  extending  chan.  2,400' 
above  Westerly  paid  by  property  owners,  76,  211. 


PROJECTS. 

From  1871  to  1875,  incl.,  150,000  expend,  upon 
Chan.  5i'  x  75'  below  the  wharves,  and  from  35  to 
40'  w.  between  the  upper  and  the  lower  wharves, 
71,  741,  744;  75, 11,  296;  87,  565. 

Proj.  1888  contemplated  w.  the  ohan.  to  100' 
below  the  wharves  and  to  40'  between  the  upper 
and  lower  wharves,  the  entire  chan.  to  be  dr.  to  8' 
m.  1.  w.;  est.,  $38,637,  88, 43;  91, 727. 

By  Capt  Bixby,  1893,  doing  work  by  hired  labor 
and  use  of  US.  plant,  93, 846. 

By  Capt.  Bixby,  1896,  dr.  by  contract,  95,  697. 

By  Capt.  Bixby,  1895,  chan.  10'  d.  from  Stoning- 
ton H.  to  Westerly,  200'  w.  from  Stonington  to 
Avondale,  R.  I.,  with  w.  ol  40'  between  the  upper 
and  lower  wharves  at  Westerly;  total  est.,  1200,- 
361.60,  96,  661. 


Act  Mar.  3,  1905,  au.  J1,000  for  obstr.  removal  at 
Watch  Hill,  at  se.  part  of  Little  Narragansett  B., 
12, 137. 

Est.,  to  connect  the  2  portions  of  chan.  already 
dr.,  to  straighten  chan.  where  necessary,  and  to 
remove  crooked  bends,  $15,000,  10, 1150. 

Expend,  of  large  amount  necessary  to  obtain 
increased  w.  of  chan.,  considered  inadvisable,  10, 
1150. 

SURVEYS. 

By  J.  H.  Dager,  1870;  70,  31,  76;  71, 84,  741,  744; 
74,11^243. 

By  H.  A.  Bentley,  1873;  74,  ii,  243-245. 

Ex.  and  sur.  au.  act  July  6,  1884;  made,  1884  and 
1885,  by  Lt.  Col.  Elliot,  85, 622,  623. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Lock- 
wood,  1895  (R.  fav.)  (see  Projects),  96, 676. 

Minor  sur.  made  of  chan.  across  B.  and  at  mouth 
of  R.,  and  an  ex.  of  R.  to  Westerly,  R.  I.,  the  head 
of  navigation,  03, 831. 

Minor  sur.  made,  1904,  and  proddings  and  sound- 
ings taken  of  bowlder  bottom  in  chan.  off  Paw- 
catuck  Pt.,  near  entrance  of  R.,  04, 970. 

Minor  sur.,  1907,  of  shoal  in  upper  part  of  40' 
chan.  at  Westerly,  R.  I.,  07, 955. 

Minor  sur.,  1908,  made  from  lower  end  of  dr. 
done  in  1900  to  Avondale,  and  from  Stonington 
Pt.  up  Little  Narragansett  B.,  4,000'  e.  of  Folly 
Beacon,  08, 997. 

Minor  sur.  made,  1909,  of  shore  line  from  Stoning- 
ton Pt.  to  mouth  of  Pawcatuck  R.,  n.  of  B.,  and 
of  Sandy  Pt.,  on  s.  side;  also  of  w.  side  from  mouth 
of  R.  to  Davis  Dock,  and  on  e.  side  from  mouth  to 
about  2i  m.  above  mouth,  09, 1028. 

Minor  sur.  across  B .  and  up  R.  about  1,300'  above 
Clark  Thread  Co.'s  wharf,  discloses  but  little 
shoaling,  13, 1434. 

Cong,  docs.,  etc.,  relatiag  to  exs.,  surs.,  plans,  etc. 
13, 137. 

Maps:  Of  Pawcatuck  R.  and  Little  Narragansett 
B.,  79,  314. 
85,  624;  93,  846;  95,  696. 
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STONINGTON  HARBOR,  CONN.' 


APPROPRIATIONS. 


1827, 

$200. 00  (sur.),  act  Mar.  2. 

1828, 

20,000.00,79,327. 

1830, 

16,491.67,  79,327. 

1834, 

262. 16,  act  June  27. 

1873, 

25,000.00,73,90. 

1874, 

20,000.00,74,100. 

1875, 

25,000.00,75,103. 

1878, 

40,000.00,78,51. 

1879, 

37,500.00,79,57. 

1880, 

25,000.00,80,438. 

1881, 

30,000.00,81,581. 

1882, 

25,000.00,83,698. 

1884, 

10,000.00,84,632. 

1886, 

20,000.00,86,616. 

1888, 

8,000.00,88,612. 

1890, 

12,600.00,90,682. 

1892, 

12,500.00,93,637. 

1894, 

5,000.00,96,700. 

1896, 

5,000.00,96,664. 

Total, 

337)453.83 

COMMERCE. 

Important,  73, 918, 920, 921;  73,89;  76,222;  77, 
210;  78, 393;  79, 329. 

Description  of,  93, 894. 

Increasing  C.  an  urgent  reason  for  further  imp. 
of  H.,  96,678. 

CONTRACTS. 

1873.  S.  F.  Shelboume,  dr.  91,087  c.  y.,  200, 
73,981;  74,ii,247. 

1874.  M.  F.  Brainard,  dr.  118,422  e.  y.,  16M, 
76,  li,  238;  76, 222. 

1875.  J.  S.  Schuyler,  furnishing  st.  for  break'r, 
76, 223. 


1878. 

79, 325. 

1879. 

438. 

1880. 
581. 

1881. 
681. 

1883. 
500. 

1884. 

1886. 


I.  A.  Sylvester,  furnishing  st.  for  break'r, 

F.  ^.  Ballon,  riprap  granite,  OOif  t.,  80, 

F.  K.  Ballou,  riprap  granite,  884!  t.,  81, 

F.  K.  Ballou,  riprap  granite,  $1.14 1.,  81, 

F.  K.  Ballou,  riprap  granite,  $1.10 1.,  83, 

J.  A.  Bouker,  riprap  St.,  SI. 15 1.,  85, 617. 
J.  A.  Bouker,  riprap  granite  in  plaoe, 
$1.03 1.,  87, 564. 

1889.  C.F.StoU,  ftunishing  and  placing  riprap 
granite,  $11.07 1.,  89,  640. 

1894.    S.  &  E.  S.  Belden,  st:,  $1.03  t.  ($8,000), 
95, 700. 

1896-96.  A.  J.  Beardsley  &  Son,  dr.  amount- 
ing to  $2,713.46,  96,  664. 

1897.  D.  Toomey,  searwall  constr.,  $4.30  c.  y. 
($3,354),  97,  943. 

DOCUMENT.    (Not  in  reports.) 

R.  of  Lt.  J.  Prescott  to  Lt.  Col.  J.  Andrews,  Dec. 
1, 1827;  referred  to,  73, 919. 

ENGINEERS. 

Chlel  ot  Engineers.  R.,71,86;  73,85;  73,90; 
74,  100;  75,  103;  76,  51;  77,  46;  78,  51;  79,  66; 
80,  76;  81,  89,  583;  83,  90;  83,  84;  84,  90;  85,  79; 
86,  78;  87,  41;  88,  43;  89,  54;  90,  49;  91,  60;  93, 
65;  93,  68,  71;  94,  61;  96,  68;  96,  69,  71;  97,  83; 
98,  86;  99, 99;  00, 114;  01, 177. 

Boards: 

Convened,  Stonington,  Conn.,  June  29,  1875. 
Submitted  3  plans:  (1)  Break'r  extending  about 


I  Sur.— R.,  Dec.  1, 1827;  est.,  $44,337.    (H.  D.  482,  85th,  2d.) 
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2,000'  se.  from  vicinity  of  Wampasset  Pt.;  (2) 
break'r  off  s.  end  of  Penguin  Sboal,  providing  a 
small  exterior  H.;  (3)  break'r  along  s.  edge  of 
Penguin  Shoal,  covering  interior  waters  only. 
B.,  75,  ii,  243.  (Lt.  Cols.  Wright,  Newton,  Thorn, 
and  Kurtz,  and  Maj.  Barlow.) 

Convened,  New  York,  Aug.  24,  1880,  to  report 
upon  further  imp.  at  Stonington  H.  B.,  81,  683. 
(Cols.  Tower  and  Newton.) 

In  charge: 

Lt.  Col.  J.  Anderson,  1827;  73, 919. 

Maj.  G.  K.  Warren,  1871-74.  B.,  71,  828;  73, 
917;  73,981;  74,  ii,  246. 

Maj.  J.  W.  Barlow,  1874-83.  B.,  75,  ii,  238;  76, 
222;  77,  209;  78,  393;  79,  326;  80,  437;  81,  579; 
83, 697. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  E.,  83,  600;  84, 
616;  85,  616;  86, 614. 

Maj.  W.  R.  Livermore,  1887-92.  B.,  87, 562;  88, 
611;  89, 637;  90, 681;  91, 729. 

Capt.  W.  H.  Bixby,  1892-95.  B.,  93,  635;  93, 
847,  891;  94,  602;  95,  698. 

Maj.  D.  W.  Lockwood,  1896.    B.,  96, 663,  678. 

Maj.  S.  S.  Leach,  1897-01.  E.,  97,  942;  98,  944; 
99, 1152;  00, 1322;  01, 1161. 

Assistants: 

Lt.  3.  Prescott,  1827;  73, 919. 
J.  H.  Dager.    B.,  73,  919. 
H.  A.  Bentley.    E.,  74,  ii,  247. 
G.  C.  Ahny.    B.,  75,  ii,  240;  76,  222;  79,  329; 
80,  439. 
Lt.  W.  W.  Harts.    E.,  93,  893. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  J.  H.  Dager,  in  accordance  with  plan  No.  1 

(see   Plans),   $139,205;  No.   2,  )tl00.214.40;  No.   3, 

J51,679;  No.     i,    $21,186.    Removal    of    break'r, 

$180,989.60.    Constr.  of  j.,  $20,000.  73,  919-921. 

By  Maj.  Warren,  break'r  and  j.,  $420,000,  73,  86, 

By  BE.,  1875,  break'rs,  $182,000  and  $125,000,  76, 
ii,  246,  246. 
By  G.  C.  Ahny,  break'r,  $150,000,  79,  326,  331. 

OPEBATIONS. 

1838-34.  740  I.  1.  break'r,  82,268  t.  St.  used, 
according  to  Lt.  Prescott's  proj.,  73,  918;  79,  327. 

1873-74.    91,087  c.  y.,  dr.,  74,  ii,  247. 

1874-75.    63,662  c.  y.  dr.,  75,  Ii,  238. 

1876-76.  7701  i.  f.  break'r,  14,507  t.  st.  used, 
64,«60  c.  y.  dr.,  according  to  proj.  of  BE.,  76,  222, 
223 

1878-79.  662 1.  f.  break'r,  35,746 1.  St.  used,  79, 
67,  330. 

1879-80.  34,800  t.  granite  delivered  in  break'r, 
extending  same  483',  80, 437. 

1880-81.  9,113  f.  granite  delivered  in  break'r, 
completing  the  same;  24,750  t.  st.  delivered  in  new 
break'r,  completing  500'  of  same.  81, 679,  580. 

1881-83.  22,900  t.  St.  dehvered  in  break'r, 
extending  the  same  670',  83, 598. 

1883-83.    Break'r  extended  461',  83,  501. 

1883-84.  4,896  t.  riprap  St.  used  in  break'r 
extension,  84,  631. 

1884-86.  7,500 1.  st.  delivered  in  work,  extend- 
ing same  205',  85,  617. 

1886-87.  12,836  t.  riprap  granite  delivered  in 
e.  break'r,  87, 563. 

1887-88.  3,650  t.  riprap  St.  placed  in  break'r, 
88, 512. 

1888-89. 
break'r,  89, 

1889-90.  1,925  t.  St.  placed  in  e.  break'r,  90, 
581. 

1890-91. 
729. 

1891-93, 


3,664    t.    riprap    granite   placed   in 


Projects  and 


10,701 1.  St.  placed  in  o.  break'r,  91, 

447 1.  St.  placed  in  e.  break'r,  93, 636. 
1894-95.  About  7,700 1.  st.  deposited  in  break'r, 
96,  699. 


1895-06.  9,566  c.  y.  dr.,  96,  664. 

1896-97.  540  c.  y.  sea  wall  built,  97, 942. 

1900-01.  Light  on  break'r  maintained,  01, 
1162. 

PHYSICAL  CHAEACTEBISTICS. 

Of  H.  bed,  76,  ii,  240;  79,  330. 
Tides,  73,  919;  74,  ii,  246;  79,  326. 
Description  of  locality,  90, 581;  93, 893. 

PLANS.    (See  Estimates  ind  Projects.) 

By  T.  H.  Dager:  (1)  Dr.  H.  above  the  SS.  wharf 
to  15'  m.  1.  w.;  (2)  dr.  Penguin  Shoal  entirely;  (s) 
dr.  Pengum  Shoal  partly;  (4)  dr.  chan.  600'  w. 
from  break'r  to  the  SS.  wharf,  73,  919,  920.  Re- 
moval of  break'r,  extension  of  900',  and  constr.  of 
j.  from  Wampasset  Pt.;  modified  by  Maj.  Warren 
to  extend  break'r  2,000',  73,  918,  920,  921. 

By  Maj.  Warren,  break'r  from  Stonington  Pt. 
20'  X  2,p00'  on  top;  also  for  a  sea  wall  at  Wampasset 
Pt.,  73, 86, 918.  Break'r  in  3  sections:  (1)  One  por- 
tion extending  from  Stonington;  (2)  one  portion 
extending  from  Wampasset  Pt.,  leaving  an  opening 
between  shore  and  shore  end  for  a  chan.;  (3)  de- 
tached break'r,  covering  the  open  distance  between 
the  ends  of  sections  1  and  2,  76,  ii,  247. 

By  BE.,  1875,  3  break'rs.    (See  P 
Engineers.) 

By  G.  C.  Ahny,  break'r  at  Bartletts  Reef  S.OOC 
1.,  79,  331.    Becom.  by  eng.  in  charge,  79, 326. 

PEIVATE  AND  COBPOEATE  WOEK. 

Remonstrance  of  citizens  against  break'r  across 
Penguin  Shoal,  75,  ii,  242. 

PEOJECTS.    (See  Estimates  and  Plans.) 

Earliest  proj.,  1827,  au.  short  break'r  at  the 
lower  end  of  the  city  wharves;  completed,  1831; 
cost,  $34  766.66,  73,  920;  79, 327;  87,  41. 

Proj.  1871  proposed  dr.  chan.  12'  d.  between  the 
break'r  and  the  SS.  wharf;  est.,  $51,368,  73,  919; 
73, 980. 

By  BE.,  1875_,  break'r  of  granite  riprap  to  extend 
se.  from  vicinity  of  Wampasset  Pt.,  2,000';  est., 
$231,000,  76,  ii,  244,  246.  Break'r  completed,  1881; 
cost,  $103,190.  81,  579;  87,  562. 

By  Maj.  Barlow,  1880,  e.  break'r  between  the 
Middle  Ground  and  Bartletts  Reef,  2,000'  l.,-to  be 
built  of  St.  and  granite  riprap;  est.,  $100,000,  81, 
686.    Approv.  by  BE.,  1880,  81, 585. 

Necessity  for  increasing  length  of  break'r  to 
2,600',  making  est.  $130,000,  83,  598.  Est.  foroom- 
pletion,  1888,  $25,000,  88, 512. 

By  Capt.  Bixby,  1893,  minor  work  and  surs.  to 
be  done  by  hired  labor  and  U.  S.  plant,  93,  848; 
dr.  by  contract,  1895,  96,  699. 

Maj.  Lockwood  est.,  1895,  $64,576.60  for  deeper 
city  front  Chan.,  and  a  cut  through  Noyes  Shoal, 
96,  678. 

In  1896 U.  S.  app.  $5,000  for  dike  to  prevent  erosion 
at  Stonington  Pt.,  96, 664. 

SECBETABT  OF  WAB. 

Approv.  recom.  of  the  Chief  of  Engineers  and 
also  of  BE.  (see  Projects),  76,  ii,  243. 

SUEVEYS. 

By  Lt.  Prescott,  1827,  73,  919. 

Included  in  Coast  Sur.,  1839,  73,  917. 

By  J.  H.  Dager,  1871.    B.,  73,  919. 

Ex.  of  entrance  made,  1893,  by  Capt.  Bixby 
(E.  fav.)  93, 891. 

Sur.  of  Stonington  H.  au.  act  Aug.  17,  1894; 
made,  1895,  by  Maj.  Lockwood  (E.  fav.)  (see  Proj- 
ects), 96,  678. 

Maps.    83,  598;  84,  632;  93,  848;  95,  700. 

Diagram  of  break'r  proposed  by  Maj.  Warren, 
76,ii,247.    Map  of  H.,  79,328. 


1  Given  as  750',  79, 330. 


[See  pp.  14-22  (or  T 
Lexplanatlons,  etc. J 
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APPROPRIATIONS. 

1890,  $10,000,91,741. 

1892,  10,000,98,651. 

1894,  3,600,95,760. 

1896,  3,500,96,684. 

1899,  9,600,99,1153. 

1912,  3,500,13,1463. 


MYSTIC  RIVER,  CONN. 


Total,    40, 100 

CONTRACTS. 

1891.  Hartford  Dredging  Co.,  dr.,  14.7i|;  c.  y., 
91,741. 

1892.  Hartford  Dredging  Co.,  dr.,  14.3$  c.  y., 
s.  m.  ($3,575),  93,  900. 

1894.  Hartford  Dredging  Co.,  dr.,  13.7it  c.  y. 
($21,898),  95,  760. 

1896.  J.  P.  Eaaderson,  dr.,  lOJj;  o.  y.  ($2,175), 
97  945. 

1899.  T.  A.  Scott,  r.  removal,  $8  o.  y.  ($4,000), 
99, 1154. 

1900.  Hartford  Dredging  Co.,  dr.,  9i0  o.  y. 
$4,500),  00,  1324. 

ENGINEERS. 

Chief  of  Engineers.  R.,  89, 70;  91, 47;  93, 67; 
93,  72;  94,  64;  95,  73;  96,  72;  97,  84;  98,  88;  99, 
100;  00, 116;  01, 178;  10, 138;  13, 176, 178. 

In  charge: 

Col.  D.  C.  Houston,  1888-S2.  R.,  89,  746;  91, 
740;  93,  660. 

Lt.  Col.  H.  M.  Robert,  1893-95.  R.,  93,  898;  94, 
622;  (Col.)  96,  758. 

Mai.  H.  M.  Adams,  1896.    R.,  96, 682. 

Maj.  S.  S.  Leaoh,  1897-1901.  B.,  97,  945;  98, 
945;  99, 1153;  00, 1323;  01, 1162. 

Lt.  Col.  H.  Taylor,  10, 113. 

Capt.  A.  B.  Waldron,  1912-.    R.,  13, 1463. 

Assistant.    H.  N.  Babcocii.    R.,  89, 747. 


OPERATIONS.  ■ 

1890-91.    10,821c.y.di-.,  91,741. 

1891-93.    49,179  c.  y.  dr.,  93,651. 

1893-93.    38,034  o.  y.  dr.,  93,  899. 

1893-94.    20,000  0.  y .  dr.,  94, 623. 

1894-95.    21,600  c.  y.  dr.,  95,  759. 

1897-98.    26,088  0.  y.  dr.,  98, 945. 

1899-00.  466  c.  y.  r.  removed,  and  45,655  c.  y. 
dr.,  00, 1323. 

1900-01.  Imp.  dropped  from  list  after  final  B. 
in  Maroli,  1901,  01, 1162. 

1911-13.  New  proj.  adopted  July  25,  1912, 
13, 1463. 

PHYSICAL  CHARACTERISTICS. 

Chan.  16'  x  100'  tliroughout  R.  below  br.  at 
Mystic,  Conn.,  01, 1162. 

Narrow  tidal  stream  in  e.  Conn.  Village  of 
Mystic  on  e.  and  w.  sides  about  3  m.  above  Fisber 
I.  Sound,  13, 170. 

PROJECTS. 

By  Col.  Houston,  1888,  cutting  of  5  bends  and  d. 
the  Chan,  so  as  to  malce  15'  m.  1.  w.  up  to  the  high- 
way br.;  est.,  $30,000,  89,  747;  later  modified  and 
increased,  malting  total  est.  $36,600. 

Act  July  26,  1912,  au.  restoring  chans.  estab.  by 
U.S.,  13, 176. 

StIRVETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1S88,  by  Col. 
Houston. 

Pro.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.,  Lt. 
Col.  Taylor,  1909  and  1910;  est.,  $3,500,i  10, 138. 

Pre.  ex.  and  sur.  au.  act  Feb;  27,  1911,  of  Mystic 
R.,  Coim.,  from  drawbr.  between  Groton  and 
Stonington  to  head  of  navigation.  B.,  Capt. 
Waldron,  June  21  and  Nov.  14,  1911,  with  map; 
est.,  $8,160,  1st  constr.,  and  $1,000  every  10  years 
for  mainten.,z  12, 178. 

Maps.2    93,898. 

(See  above  i[.) 
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NEW  LONDON  HARBOR,  CONN. 


APPROPRIATIONS. 

1880, 

s  $2, 500,  81,586. 

1881, 

4,300,81,587. 

1882, 

9,000,82,601. 

1884, 

2,000,84,638. 

1886, 

2,000,86,634. 

1902, 

25,000,03,923. 

1903, 

60,000,03,834. 

1904, 

60,000,04,971. 

1905, 

2,000,05,874. 

1910, 

12,000,10,1151, 

Total, 

< 178,800 

COMIVIERCE. 

C.  to  be  benefited  by  future  imp.,  89, 745.. 
Description  of,  00, 1364,  1366. 
1001,  760,390  t.,  03,  125;  J912,  816,980  t.  for  main 
H.;  24,133 1.  for  Shaws  Cove;  rates  reduced,  12,140. 

CONTRACTS. 

1880.    W.  Flannery,  dr.,  $1.87  c.  y.,  81, 588. 

1882.  J.  H.  Fenner,  dr.  aad  removal  of  bowl- 
ders, the  former  at  49$  c.  y .  and  the  latter  at  $5.50 1. 
83, 507. 

1885.  E.  Brainard,  dr.,  39$  c.  y.,  and  removal 
of  bowlders  at  $3.90  c.  y.,  86, 642. 

1886.  R.  M.  Payne,  dr.  sand,  404$  o.  y.;  bowl- 
ders, $3.98  0.  y .,  87,  586. 

1903.  Morris  &  Cumings  Dredging  Co.,  dr., 
9Atc.  y.,  03,  834. 

1906.  T.  A.  Scott  Co.,  Inc.,  removing  about 
637  0.  y .  r.,  $12  c.  y.,  p.  m.,  07, 957. 


ENGINEERS. 

Chief  of  Engineers.  B.,  81,90;  82,90;  83,86; 
84,  92;  85,  82;  86,  83;  87,  44;  88,  45;  89,  57,  70; 
90,  51;  91,  64;  00,  141;  03,  124;  03,  105;  04, 
89,  1004,  1007;  05,  94;  06,  94,  115;  07,  90,  117; 
08,  98, 122;  09, 102;  10, 114;  11, 119;  13, 138. 

Boards.    BERH.    B.,  04, 1006, 1008. 

In  charge: 

Maj.  J.  W.  Barlow,  1881-83.    R.,  81, 586;  83, 600. 

Lt.  Col.  W.  McFarland,  1883-86.  R.,  83,  506; 
84,  638;  85,  641. 

Lt.  Col.  D.  C.  Houston,  1886-91.  B.,  86,  632; 
87,  586;  (Col.)  88,  525;  89,  659,  744;  90,  604;  91, 
746. 

Maj.  S.  S.  Leach,  00.    B.,  00, 1351. 

Mai.  C.  F.  Powell,  1902-05.  B.,  03, 923;  03, 833; 
(Lt.  Col.)  04,971, 1004,  1007;  06,  873. 

Maj.  H.  Taylor,  1906-10.  B.,  06,  922;  07,  966; 
08, 999;  (Lt.  Col.)  09, 1029;  10, 1161. 

Capt.  A.  E.  Waldron,  1911-12.  B.,  11, 1222;  13, 
1435. 

OPEBATIONS. 

1880-81.  1,222  c.  y.  material  dr.  from  shoal  e. 
of  ER.  wharf,  81,  586. 

1881-83.  140 1.  bowlders  and  6,619  o.  y.  St.  and 
sand  removed  from  shoal,  83,  600. 

1883-83.  63b  t.  bowlders  and  9,794  c.  y.  sand 
and  St.  removed,  S3,  606. 

1884-85.  2,726  c.  v.  sand  and  gravel  dr.;  132 
c.  y.  bowlders  removed,  85,  642. 


1  n.  D.  868,  61st,  2d. 
'  H.  D.  637,  62d,  2d. 

30462°— H.  Doc.  740,  63-2- 


'  From  Thames  R.  app.,  81,  586;  87,  586. 
<  Includes  $3,600  carried  to  surplus  fund. 
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1886-87.  2,542  o.  y.  sand  and  46  o.  y.  towlders 
™moved  from  ^hoal;  work  practically  completed, 

ct7;  OoUp 

1903-03.  Dr.  begun  June  30, 1903;  about  4,000 
0.  y.  per  day  removed,  03, 833. 

1903-04.    1.159,635  c.  y.  dr.,  04, 971. 

1904-05.  Dr.  under  continuous  contract  com- 
pleted; 1,Z?3,229  c.  y.  removed,  06, 873. 

1906-07.  2  r.  ledges  in  Fort  TrumbuU-Shaws 
Cove  Chan.,  removed  (about  637  c.  y.),  07, 957. 

1909-10.    Proj.  completed,  10, 1151. 

1910-11.  Proposal  for  deepening  Shaws  Cove 
adv.  for,  but  no  bids  reed.;  work  to  be  done  by 
open-markat  agreement,  11, 1222. 

1911-18.  Efforts  to  obtain  price  for  deepening 
Shaws  Cove;  unsuccessful,  13, 1435. 

PHYSICAL  CHABACTEMSTICS. 

Description  of,  88,  526;  89,  744;  00,  1353;  08, 
124;  06, 94. 

H.  14  m.  e.  of  mouth  of  Conn.  E.,  and  comprises 
lower  3  m.  of  Thames  E.,  12, 138. 

PLANS. 

By  Col.  Houston,  1888,  d.  the  shoal  between  the 
city  wharves  and  the  main  chan.  by  excavation  of 
16'  Chan.  200'  x  3,000',  extending  from  the  upper 
end  of  the  SS.  wharf  to  Chappell's  lower  wharf; 
est.,  »15,000,  89, 745. 

PROJECTS. 

By  Mai.  Barlow,  1878,  removal  of  sand  and  bowl- 
der shoal  in  New  London  H.  lying  e.  of  the  New 
London  Northern  EE.  wharf  to  16'  at  m.  1.  w.; 


est.,  16,800,  78,  397.  Afterwards  increased  on  ac- 
count of  difficulty  in  excavation  to  $24,000,  81, 586; 
86,  632,  633;  87,  585.  Proj.  completed,  1888,  88, 
526. 

Maj.  Leach  est.,  1900,  $145,000  to  imp.  H.  with 
$1,000  an.  mainten.,  00, 1365. 

Act  June  13,  1902,  au.  Chan.  400'  or  moqs  x  23'  x 
6,000",  from  opposite  Fort  Trumbull  along  the 
water  front  of  the  city,  incl.  Winthrop  Cove,  to  natu- 
ral deep  Chan.  opp.  the  Central  Vennont  KE. 
dock,  4,000'  upstream  from  point  of  beginning;  est., 
$145,000,  and:  $1,000  an.  mainten.,'  08, 124. 

Act  June  26,  1910,  au.  restoring  12'  in  Shaws 
Cove,  and  increase  m  depth  to  15';  est.,  $12,000, 
with  $3,000  every  10  yrs.  for  mainten.,^  18, 139. 

STJBVEYS. 

Sur.  au.,  and  est.  called  for,  act  Mar.  3,  1899. 
K.,  1900,  by  Maj.  Leach  (K.  fav.)  (see  Projects), 
00, 1352, 1366. 

Ex.  and  sur.  an.  act  June  13, 1902,  of  30'  in  Win- 
throp Cove.  B.,  Lt.  Col.  Powell'  (unfav.),  04, 
1004. 

Of  ledge  r.  in  Port  Trumbull-Shaws  Cove  chan. 
Necessary  to  remove  640  c.  y.  ledge  to  clear  chan., 
06,  922. 

Ex.  and  sur.  au.  act  Mar.  3,  1905,  for  30'  in  main 
chan.  to  EE.  br.  and  thence  with  a  w.  of  400'  to 
naval  station.    B.,  Maj.  Taylor*  (unfav.),  07, 117. 

Ex.  and  sur.  au.  act  Mar.  2, 1907,  of  H.,  for  15'  d. 
in  Shaws  Cove.  B.,  Maj.  Taylor;  est.,  S12,000Ji 
OS,  122. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ebe., 
18, 139. 

Maps.i    85, 642. 


D-9  SHAWS  COVE,  NEW  LONDON  HARBOR,  CONN. 


ENGINEEBS. 

Cblef  of  Engineers.    B.,  91, 79. 

In  cbarge.    Col.  D.  C.  Houston,  1890. 
833. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 833. 


PLANS. 

By  Col.  Houston,  1890,  excavating  chan.  12'  x  100' 
B.,  91,     m.  1.  w.,  from  drawbr.  along  the  n.  and  w.  sides  ol 
the  cove  2,000';  also  an  anchorage  basin  in  the  bend 
of  the  chan.  400'  x  800';  est.,  $48,000, 91, 834. 

SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Col. 
Houston,  91,  833. 


D-10     HAY  (West)  HARBOR,  FISHERS  ISLAND,  N.  T. 


ENGINEERS. 
Cbief  of  Engineers.    B.,  07, 118. 

PHYSICAL  DATA. 

H.  on  n.  shore  of  Fishers  Isld.,  nearly  opposite 
New  London  H.,  Conn.,  and  8  m.  from  latter. 
About  J  m.  X  li.m. 


SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3, 1905;  made,  1905-06, 
by  Lt.  Col.  Powell  and  Maj.  Taylor,  resp.  (unlav. 
to  present  imp.),"  07, 118. 


D-11 


APPROPRIATIONS. 


THAMES  RIVER,  CONN. 


1821,    $150,  79,  333. 
1829,     160,  act  Mar.  2. 

1836,  10, 000,  66,  li,  29;  73,  983;  70,  334. 

1837,  20,000,  66,  ii,  29;  73, 983;  79,  334. 

1838,  '  10, 000,  66,  ii,  29;  73,  983;  79,  334. 

1866,  10,000,  66,  19;  70,  448;  71,  749,  750; 

79,  334. 

1867,  {ao'ooo}'''''^^^'  ''1' 749,  750;  79,334. 

1871,  15!000,  71,  748;  73,  82;  73,  983;  79, 

334. 

1872,  10, 000,  78,  82,  827;  79,  334. 

1878,  10, 000,  78,  51,  398;  79,  334. 

1879,  12,000,79,67,335. 

1880,  "22,500,80,443. 

1881,  30,000,81,689. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1906, 
1907, 
1910, 


$35,000, 
26,000, 
22,500, 
«0,000, 
20,000, 
30,000, 
12,500, 
12,000, 
20,000, 
15,000, 
34, 100, 
30,000, 
11,500, 


83,  604. 

84,  637. 
86, 632. 
88, 525. 
90,  603. 
98,655. 
95,  766. 
96,688. 
99,  1150. 
08,926. 
05,  876. 
07,  959. 
10, 1153. 


Total,  539,400.  (total,  incl.  misc. 
18, 1437). 


$540,104.54, 


>  H.  D.  392,  56th,  Isl. 
a  E.  c&  H.  C.  9,  62d,  2d. 
8  H.  D.  395,  68th,  2d. 
»  H.  D.  178,  59th,  2d. 
e  H.  D.  329,  60th,  1st. 


•  H.  D.  269,  69th,  2d. 

'  Sm-.— R.,  Feb.  18, 1830;  est.,  $72,660.    (H.  D.  482,  65th,  2d.) 
6  Part  of  825,000,  $2,500  of  which  was  to  be  applied  to  remov- 
al of  shoal  at  New  London,  81, 686. 


[See  pp.  14-22  for  I 
LexplanatiODs,  etc.J 
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COKtMEBCE. 

Benefits  ol  imp.,  66,  tv,  198;  78, 396. 
C.  importance  of  K.,  7 1,  T55;  78, 396. 
Reduction  in  rates;  Ireigbt  can  be  brought  in 
vessels  of  16'  and  22'  draft,  instead  ol  8',  13, 141.     . 
1911,  480,  445  t.,  12, 141. 

CONTBACTS. 

1867.    E.  A.  BUI,  dr.,  45i|i  o.  y.,  67, 448;  71, 551. 

1871.  E.  R.  Seward,  dr.,  20i|!  o.  y.,  78, 827;  73, 
983;  contract  extended,  7a,  827. 

1878.  E.  R.  Seward,  dr.,  19*0.  y.,  73, 828;  79, 
334. 

1878.  Uorris  &  Cumlngs  Dredging  Co.,  dr.,  ISt 
c.  y.,  79, 331. 

1879.  Morris  &  Cumings  Dredging  Co.,  dr.,  280 
c.  y.,  80,  443. 

1880.  W.  Flannery,  dr.,  23i{  c.  y.,  81, 690. 

1881.  W.  Flannery,  dr.,  27i|;  o.  y.;  annulled 
after  repeated  .failures  to  complete,  S3,  605. 

1883.  F.  K.Ballou,st.,ll.l9t..83,605.  F.  K. 
Ballou,  st.-dike  constr.,  S1.25  t.,  84, 637.  Hartford 
Dredging  Co.,  dr.,  lift  o.  y.,  84, 637.  F.  K.  Ballon, 
pile  and  st.-dike  constr.,  S8 1. 1.,  84,  637. 

1884.  C.  H.  Edwards,  st.-dike  constr.,  $1.07  t., 
85,  640. 

1887.  J.  A.  Bouker,  st.-dike  constr.,  98$  t.,  87, 
684.    Hartford  Dredging  Co.,  dr.,  12i|!  c.  y.,  87, 685. 

1888.  Hartford  Dredging  Co.,  dr.,  19$  c.  y.,  88, 
525 

1889.  Hartford  Dredging  Co.,  dr.,  15.7(t  c.  y., 
89, 658.    E.  Brainard,  dr.,  18.9i!:  c.  y.,  89, 668. 

1890.  S.  &  E.  Belden,  riprap  St.,  96$  t.;  flat  St., 
tl.l3 1.,  90, 603. 

1891.  E.  Brainard,  dr.,  24J$  c.  y.,  91, 745. 

1893.  Hartford  Dredging  Co.,  dr.,  24J  and 
l&M  e.  y.,  s.  m.  ($24,485),  93, 900. 

1894.  J.  H.  Fenner,  dr.,  9  and  16$  o.  y.,  s.  m. 
($11,000),  95, 765. 

1896.  Newburg  Dredging  Co.,  dr.,  14$  o.  y. 
($8,400),  97,  947. 

1899.  F.  H.  Brainard,  dr.,  11^$  c.  y.  ($15,- 
989.60)  (annulled),  99, 1166;  00, 1325. 

1900.  T.  A.  Scott,  dr.,  13A$  c.  y.,  00,  1325. 

1901.  John  P.  Randerson,  dr.  15$  c.  y.  01,1163. 

1905.  John  P.  Randerson,  dr.  15$,  18$,  20$  c.  y., 
06,  923. 

1906.  T.  A.  Scott  Co.,  dr.  about  108,000  c.  y., 
19.75$  c.  y.,  06,  924. 

1908.  Atlantic  Dredging  Co.,  dr.  about  100,000 
v.  y.,  14.3$  0.  y.,  08, 1002. 

1911.  The  Thames  Tow  Boat  Co.,  removing 
ledges  in  Shetucket  R.,  $1,500, 13, 1436. 

DEFENSE. 

Forts  Trumbull  and  Grlswold  located  near  the 
mouthoftheR.,  77,  212. 

DOCUMENTS.    (Not  published  in  reports.) 
B.  of  Gen.  Delafleld,  dated  Feb.  14, 1868,  71, 749. 

ENGINEERS. 

Chtel  of  Engineers.  B.,  66, 3, 11,  41,  ill,  19,  29; 
67,  44;  68,  67;  69,  58;  70,  75;  71,  84;  73,  82;  73, 
90;  77,  46;  78,  51;  79,  57;  80,  77;  81,  90;  83,  91; 

83,  85;  84,  92;  85,  81;  86,  82;  87,  43;  88,  45;  89, 
56;  90,  51;  91,  63;  93,  67;  93,  72;  94,  64;  95,  74; 
96, 72;  97,85;  98,89;  99, 102;  00, 117;  01, 178;  03, 
125;  03,  100;  04,  90;  05,  95;  06,  95;  07,  96,  118; 
08, 99;  09, 102;  10, 115, 138;  11, 120;  13, 140, 177. 

Boards.  CJonvened,  New  York,  Mar.  14,  1882, 
to  report  upon  proj.  of  Maj.  Barlow  for  imp.  of  the 
Upper  Thames.    B.,  83, 606.    (Col.  Z.  B.  Tower.) 

In  cbarge: 

Capt.  D.  C.  Houston.  1866-70;  66,  41.  E.,  66, 
iv,  195, 197;  67,  448;  (Maj.)  68, 747, 752;  69,  408. 

Maj.  G.  K.  Warren,  1870-77.  B.,  70,  448;  71, 
748;  73, 827;  73, 981. 

Maj.  J.  W.  Barlow,  1877-83.  B.,  77,210;  78,394; 
79,  331;  80,  441;  81, 588;  83,  601. 

Lt.  Col.  W.  MoFarland,  1883-86.    B.,  83,  603; 

84,  636;  85,  638. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  629; 
87,  582;  (Col.)  88,  621;  89,  654;  90,  600;  91,  742; 
93, 652. 


Lt.  Col.  H.  M.  Robert,  1893-96.  B.,  93,  901;  94, 
624;  (Col.)  96, 760. 

Maj.  H.  M.  Adams,  1896.    B.,  96,  684. 

Maj.  S.  S.  Leach,  1897-1901.  B.,  97, 946;  98, 947; 
99,  1155;  00,  1325;  01,  1163. 

Maj.  C.  F.  Powell,  1902-06.  B.,  03,  924;  03, 834; 
(Lt.  Col.)  04,  972;  06, 875. 

Maj.  H.  Taylor,  1906-10.  E.,  06,  923;  07,  968; 
08, 1000;  (Lt.  Col.)  09, 1030;  10, 1163. 

Capt.  A.  E.  Waldron,  1911-12.  E.,  11,  1224; 
13,  436 

Assistants: 

Capt.  A.  H.  Holgate,  70,  74. 
H.  A.  Judson.  B.,  71,  750. 
H.  A.  Bentley.    B.,  73, 982. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Houston,  dr.,  removal  of  old  ps.,  and 
repairs,  $42,969,  66,  iv,  197.    Increased,  68, 752. 

By  H.  A.  Judson,  aggregate  for  dr.,  $33,079.62, 
71,  753,  754. 

By  Maj.  Barlow,  dr.  chan.  from  Indian  Pt.  to 
Norwich  14'  d.,  $75,000;  for  chan.  11'  d.,  $30,000, 
78, 395.  For  imp.  of  Thames  R.  near  New  London, 
$6,800,  78,  397;  aggregate,  $81,000,  78,  398.  lor 
increasing  w.  aad  d.  of  chan.,  $164,000,  79,  57,  332. 

LEGAL  PEOCEEDINGS. 

In  1893-94,  Dept.  of  Justice  made  the  owner  of  a 
wharf  take  up  a  part  of  the  wharf  that  had  been 
built  beyond  the  H.  line  of  Sbaws  Cove,  94, 627. 

OFEBATIONS. 

1831.  Obstr.  placed  in  the  R.  during  the  War 
of  1812  removed,  79,  333.  Canal  cut  across  a  bend 
in  the  Shetucket  R.,  causing  great  damage  to  the 
Thames  R.  navigation,  66,  iv,  196;  71,  752. 

1866-67.    14,820  c.  y.  dr.,  67, 46, 148. 

1867-68.    67,201c.y.dr.,  68,67,  747. 

1868-69.    Dr.  Chan,  to  14',  69,  58,  408. 

1871-73.    45,454  e.  y.  dr.,  73, 827. 

1873-73.    37,604  c.  y.  dr.,  73, 987. 

1878-79.    56,000  c.  y.  dr.,  79, 57,  331. 

1879-80.  38,614  0.  y.  dr.  from  chan.  through 
theshoals,  80,  441. 

1880-81.   9,387  c.  y.  dr.  from  the  bar,  81,  588. 

1881-83.  6,596  t.  riprap  st.  placed  in  training 
wall,  extending  the  same  750',  83, 602. 

1883-83.  10,612 1.  St.  placed  in  dike,  extending 
same  1,620';  63,192  c.  y.  dr.,  83, 504. 

1883-84.  41,819  o.  y.  sand  dr.  from  chans.; 
training  wall  completed,  84, 036. 

1884-85.  11,254  t.  st.  placed  in  2,500  1.  f.  of 
training  wall,  85, 640. 

1885-86.  E .  dike  completed  by  addition  of  091 
t.  riprap;  8,000  t.  st.  delivered  in  the  Rolling  Mill 
dike,  86, 630. 

1886-87.  4,479  t.  St.  placed  in  the  Rolluig  Mill 
dike;  repairs  to  the  Mohegan  pile  dike,  87, 582. 

1887-88.  6,542 1.  St.  delivered,  completing  1,513 
1.  f.  of  dike;  37,953  c.  y .  dr.,  88, 523. 

1888-89.    222,392  0.  y.  dr.,  89, 656. 

1889-90.  50,421  o.  y.  dr.;  894  t.  St.  and  247  t. 
riprap  delivered,  90, 601,  602. 

1890-91.    28,414  c.  y.  dr.,  91,  744. 

1891-93.    73,419  c.  y.  dr.,  93,  654. 

1893-93.   89,420  c.  y.  dr.,  93, 904. 

1893-94.    37,715  c.y.  dr.,  94, 627. 

1896-96.    60,728 c.y.  dr., 96, 687. 

1896-97.    32,797c.y.,  dr.,  97,946. 

1897-98.    60,446 c.y.  dr.,  98, 947. 

1899-00.    106,936  c.  y.  dr.,  00, 1326. 

1900-01.  18,2900.  y.  dr.,  and27o.  y.  r.  removed 
from  Shaws  Cove;  19,259  o.  y.  dr.  at  (jentral  Dock, 
01, 1163. 

1903-03.  15,915  c.  y.  dr.  and  range  targets 
estab.,  03, 834. 

1905-06.  11,095  c.  y.  dr.  from  Shaws  (3ove, 
1,350  c.y.  from  Bartletts  crossover,  12,477  c.  y.  from 
Norwich  anchorage  basin,  and -21,447  c.  y.  from 
between  AUyns  Pt.  and  Norwich;  3,470 1.  st.  placed 
in  dikes,  06, 923,  924. 

1906-07.  4,220 1.  st.  deposited,  completing  fifth 
dike;  33,673  c.  y.  dr.,  07, 958. 

1907-08.    74,340  c.  y.  dr.,  08, 1000. 
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1998-09.    83,368  c.  y .  dr.,  09, 1030. 
c!,   *    ,  -i^A   '*'"'"  points   of  ledge  removed,  in 
Shetuoket  R.,  12, 1436. 

PHYSICAL  CHAKACTEEISTICS. 

Tides  of  Thames,  73,  S3((. 

Dimensions  of  chan.,  shoal  spots,  etc.,  08, 1001. 

Shoalmg,  18, 1436. 

PLANS.    (See  Estimates  and  Projects.) 
By  Maj.  Houston,  to  iiiorease  w.  of  chan.,  remove 

sunken  trees,  etc.,  68,  763. 
By  n.  A.  Judson,  (1)  removal  of  middle  ground 

to  14';  (2)  to  obtain  a  chan.  connecting  the  d.-w. 

Chan.  w.  of  the  middle  ground  with  that  below  coal 

yards;  (3)  to  obtain  chan.  from  the  upper  rolling 

mill  to  and  beyond  Bushnells  Reef;  (4)  to  obtain 

Chan,  over  the  Haycocks,  71,  763,  764. 

PRIVATE  AND  COKPOBATE  WORK. 

In  1835-36,  $3,679  expended  by  private  enterprise 
with  the  privilege  of  collecting  tolls  on  the  R.,  79, 

PROJECTS.    (See  Estunates  and  Plans.) 

The  first  definite  proj.  for  imp.  the  E.  that  of 
1836,  which  proposed,  by  dr.  and  constr.  of  wing 
dams,  to  provide  a  chan.  14'  x  100'  h.  w.;  the  de- 
sired results  were  obtained,  but  the  shoals  subse- 
quently reformed,  73, 983;  86,  630. 

Proj.  of  1806  proposed  reformation,  by  dr.,  of 
Chan.  14'  x'  100  h.  w.  across  the  bars  below  Nor- 
wich; est.,  165,000,  66,  iv,  197;  68,  762;  73,  083. 

In  1878  proj.  modified  tojprovide  for  a  chan. 
14'  X  100'  1.  w.  from  Indian  Pt.  to  Norwich;  est., 
176,000,  78,  395,  398.  Increased  in  1880  for  removal 
of  Middle  Grounds  at  Norwich  to  SlOl.OOO,  80,  442. 

In  1882  proj.  further  modified  to  provide  for  in- 
creasing the  w.  of  the  chan.  to  200'  over  the  first  SJ 
m.  below  Norwich,  together  with  the  constr.  of 
training  walls  if  necessary  for  the  rectification  of 
the  R.;  est.,  S208,080,  83, 603;  87,  682. 

In  1888  proj.  further  extended  to  secure,  by  dr., 
a  16'  Chan,  up  to  Allyns  Pt.,  and  a  14'  chan.  from 


Allyns  Pt.  to  the  end  of  the  existing  imp.;  this  io 
creased  the  total  est.  to  $248,280,  making  th 
"present,"  1889,  est.  for  completion  $95,600,  am 
increasing  the  est.  for  an.  mainten.  to  $8,000,  89 
655;  93, 654. 

By  act  1892  for  expend,  of  $10,000  for  imp.  0 
Shaws  Cove  by  dr.,  93, 904. 

Act  Mar.  2,  1907,  extended  proj.  to  provide  1 
Chan.  20'  x  200'  to  Allyns  Pt.,  and  14'  thence  h 
Norwich;  est.,  $16,250,  and  $1,500  an.  mainten 
07, 97, 118. 

Act  June  25,  1910,  modified  proj.  to  provide  foi 
removal  of  rs.  and  other  obstr.  in  Shetucket  R 
est.,  $1,600,2  10, 116,  138. 

SURVEYS. 

$150  app.  tor  sur.,  1829,  79,  333. 

Of  Thames  R.  for  3  m.  below  Norwich,  Conn., 
1866,  66,  iv,  197. 

By  J.  A.  Judson,  1868,  under  direction  of  Mai. 
Houston,  79, 334. 

Of  Thames  R.  by  J.  A.  Judson,  1870.  E.,  71, 
750. 

By  H.  A.  Bentley,  1872,  from  Norwich  to  Coopers 
Pt.,  79, 334.  ^ 

H.  Imes  W.  estab.  by  the  Sec.  War  m  Shaws  Cove 
in  1893,  94,  626. 

Of  r.  obstr.  in  Shetucket  R.,  and  Bartlett's  cross- 
over chan.,  04, 972. 

Of  dr.  Chans.,  05,876. 

Pre.  ex.  of  Thames  R.  to  Allyns  Pt.,  au.  act  Mar. 
3,  1905.  R.  by  Maj.  Taylor,  Oct.  22,  1900;  est., 
$16,250,  with  $1,500  an.  mainten.,'  07, 118. 

Pre.  ex.  and  sur.  of  Shetucket  R.,  with  view  to 
removing  rs.  and  other  obstr.  in  chan.,  au.  act  Mar. 
3,  1909.  K.  by  Maj.  Taylor,  May  27  and  Aug.  31, 
1909;  est.,  $1,500,2 10, 138. 

Pre.  ex.  au.  act  June  25,  1910,  of  w.  chan.  from 
Poquetanuck  drawbr.  to  Kiteamang  for  14'  chan. 
R.  by  Lt.  Col.  Taylor,  Sept.  26, 19108  (unfav.),  13, 
177. 

Maps:  1 2 

Of  Thames  R.,  Conn.,  66,  i. 
Of  the  R.  from  Norwich  to  Indian  Pt.,  79,  332. 
83,  606;  84,  636;  85,  640;  89,  666;  93,  904;  94, 
628. 


D-30 


NIANTIC  RIVER,  CONN. 


COMMERCE. 

Important,  73,  1046,  1049,  1060;  85,  711.  RR. 
br.  an  obstr.  to  C,  73, 1047, 1048. 

Description  of,  97, 973. 

Insignificant  when  compared  with  the  natural 
advantages,  97, 974. 

ENGINEERS. 

Chief  of  Engineers.    R.,  7»,  86;  73,  93;  85, 

963;  97, 104. 

lu  charge: 

Maj.  G.  K.  Warren,  1872.    R.,  73, 1045. 
Lt.  Col.  W.  MoParland,  1886.    R.,  85,  710. 
Maj.  S.  S.  Leach,  1897.    R.,  97, 972. 

Assistant.    J.  P.  Cotton.    B.,  73, 1047. 

LEGISLATION. 

Conditions  (relating  to  brs.)  upon  which  the 
New  Haven  &  New  London  RR.  was  chartered 
73, 1048. 

OBSTRUCTIONS.    (See  Commerce.) 

PHYSICAL  CHARACTERISTICS. 

Description  of  site,  73, 1046. 


Bars,  73, 1046. 
Tides,  73, 1048, 1050. 
Description  of,  97, 973. 

In  the  10  years  previous  to  1896  the  H.  depths 
seem  to  have  naturally  increased,  97, 972. 

PLANS. 

By  J.  P.  Cotton,  drg.  to  give  a  chan.  9'  d.  on  the 
bar  outside  of  the  drawbr.  and  8'  d.  in  the  E.; 
est.,  $26,000,  73, 1046,  1049. 

By  Lt.  Col.  McFarland,  1884,  dr.  chan.  9'  x  100' 
1.  w.  below  the  RR.  br.;  est.,  $4,000,  85, 711. 

PRIVATE  (CORPORATE)  WOBK. 

Piles  driven  and  drg.  done,  1867,  by  J.  Beattie; 
expend.,  $500,  73, 1047. 

SUBVEYS. 

By  J.  P.  Cotton,  1872.    B.,  73, 1047. 

Ex.  au.  act  July  6, 1884;  made  by  Lt.  Col.  MoPar- 
land, 85, 710. 

Sur.  au.  act  June  3,  1896;  made  by  Capt.  Leach 
in  1896  (R.  unfav.),  97, 972. 


1  H.  D.  265,  69th,  2d. 


2  H.  D.  397,  61st,  2d. 


»n.  D.  260,  62d,  2d. 


rSee  pp.  14-22  tor  1 
Lexplanatlons,  etc. J 
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D-33 


CONNECTICUT  RIVER,  CONN.,  MASS. 


Part. 

Title. 

Period. 

Appropria- 

1867-1879 
1880-1912 
1880-1912 

$327, 804.  57 

b 

S59, 836. 12 

c 

AboveHartford,  Conn,  (or  between  Hartford,  Coon.,  and  Holyoke,  Mass.). 
Total 

70,000.00 

957,640.69 

Part  (a),  D-23 

APPKOPRIATIONS. 


Connecticut  River. 


1829,    J130. 00,  act  Mar.  2. 

1836,  »  20, 000. 00,  73, 990. 

1843,  '  3, 471. 57,  Treas.  Doc.  No.  373, 1882. 

,„,„/  20,000.00170,  74,  447;  71,  84,  756;  73, 

IX  m  4  20,000.00/  1003. 

W  41^;ZmP1'85.766,762. 

40,000.00\»o  „,  „or, 

<25,000.  00/''*'''  '"*'• 

20,000.  COW  „„  p, 
<20,000.  OO/'^'"  '" 

20,000.00,  74,101,  ii,  249. 

20,000. 00,  75, 110,  ii,  300. 

20,000. 00,  76,  61,  212;  77,  45,  205. 

30,000.00,00,1330,. 
4,203.00,00,1330. 

10,000.00,79,56,316. 


1872/ 

1873/ 
1874, 
1875, 
1876, 

1878/ 
1879, 


Total,  327,804.57 

CONTRACTS. 

1870.  Albany DredgingCo., dr.;  E.E.Seward, 
pile  work,  70,  448;  71, 756. 

1871.  M.  F.  Brainard,  drg.;  W.  D.  Daisley,s 
removal  of  r.;  C.  McClellan  &  Son,  building  wing 
dams,  71,  760. 

1873.  M.  F.  Brainard,  dr.;  G.  W.  Townsend, 
removing  wreck,  73,  835. 

1873.  W.  E.  Redding,  granite,  12.23 1.,  73, 985. 

1874.  F.  H.  Smith,  granite,  81.93 1.; Good- 
speed,  drg.,  890  per  day,  75,  ii,  297. 

1876.    Goodspeed,  drg.,  875  per  day;  F.  H. 

Smith,  granite,  $1.59 1.,  75,  ii,  298. 

1877.  G.  W.  Townsend,  removal  of  wreck,  77, 
205. 

1878.  Sidney  Edsall,  building  wing  dams,  78, 
248;  E.  N.  &  A.  J.  Beardsley,  dr.,  79,  317;  F.  H. 
Smith,  granite,  77^  t.,  79, 318. 

ENGINEEBS. 
Cblef  of  Englneeis: 

Suggesting  the  use  of  Long's  scraper,  68, 782. 
B.,  67, 18,  44;  68,  66;  69,  57;  70,  74;  71,  84,  85; 

73,  82;  73,  90;  74,  100,  101;  75,  109,  110;  76,  50, 
61;  77,  45;  78,  49,  60,  249;  79,  56,  66. 

In  charge: 

Capt.  W.  H.  Swift,  1836-37,  68,  782;  73,  993,  996. 

Maj.  D.  C.  Houston,  1867-70.  B.,  67,  448;  68, 
754,  782;  69,  409. 

.  Maj.  G.  K.  Warren,  1870-83.    R.,  70,  446:  71, 
756,  760,  762;  73,  830,  835,  836;  73,  984,  986,  1003; 

74,  ii,  248,  249;  76,  ii,  297,  300;  76,  212,  213;  77, 
204,  206;  78,  246,  247;  79,  316,  319. 


Assistant.    T:  G.  Ellis,  67,  450. 

Sur.,  Hartford  to  mouth,  68,  756;  above  Hart- 
lord,  71,  763. 

Sur.  of  Enfield  Rapids  and  plan  for  imp.,  73, 840 

Sur.  and  plan  for  imp.  of  Saybroolc  Bar,  73,  990. 

Canal  from  Hartford  to  Warehouse  Pt.,  73, 1005. 

Sur.  from  Hartford  to  Holyoke,  74,  ii,  250;  76, 
ii,  303;  78,  264. 

Resistance  ofcords  and  floats,  76,213;  78,380. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Houston,  chan.  Hartford  to  mouth,  8' 
d.,  870,000,  and  $10,000  an.  mainten.,  68,  67,  750, 
756;  69,  58,  409;  70,  74.  Revised  for  9'  chan.  over 
Saybrook  Bar,  817,500;  for  12'  chan.  over  Saybrook 
Bar,  $62,000,  68,  784. 

By  T.  G.  Ellis,  aggregate  for  existing  needs, 
864,310,  68,  779.  Js.,  dikes,  and  dr.  at  Saybrook 
Bar,  $336,610,  73, 989, 1000.  6  wing  dams  and  locks 
at  Enfield  Rapids,  $850,000,  71,  762,  768.  Various 
plans  submitted,  73,  857.  Canal  from  Enfield 
Dam  to  Hartford,  $2,306,345,  73, 1011. 

By  Maj.  Warren,  j.  and  dr.,  Saybrook  Bar, 
8116,410,  73,  989.  (1877)  To  complete  js.,  845,000, 
77,  45,  206.  (1878)  To  complete  proj.,  830,000,  78, 
50,  247.  Enfield  Falls,  $870,000,  73,  835,  838. 
Thorough  imp.,  Hartford  to  Holyoke,  $3,000,000, 
73,  836.  Canal,  Enfield  Dam  to  Hartford,  $2,- 
306,345,  73,  1011.  Completion  of  proposed  proj. 
above  Hartford,  $835,801,  78,  50,  248;  79, 56,  320. 

EXPENDITURES.    (See  Private  work.) 
Union  Co.,  1800  to  1835,  $44,271,  68, 767. 
SS.  Co.,  $34,000,  68,  768. 
City,  $12,000,  68,  768. 

OPERATIONS. 

1836-37.  Believed  to  liave  been  dr.  at  Say- 
brook Bar,  73,  990,  996.  Former  referred  to,  67, 
450;  68,  67,  767,  768. 

Below  Hartford: 

1870-71.  Dr.  bars  and  piling,  71,  84.  63,641 
c.  y.  removed,  71, 756. 

1871-73.  8'  chan.  at  lowest  water  obtained  by 
dr.,  73, 82,  833.  114,063  c.  y.  dr.  from  various  bars, 
25  c.  y.  solid  r.  removed,  and  547  piles  driven,  73, 
831,  834. 

1873-73.  W.  j.  at  Saybrook  Bar  in  progress, 
19,289  c.  y.  dr.  from  bars,  73,  985;  and  a  wreck  re- 
moved, 73, 986. 

1873-74.  R.  bars  dr.,  giving  chan.  9i'  x  50-70'; 
w.  j.  at  Saybrook  Bar  buUt  out  1,600',  74,  100,  ii, 
248. 

1874-76.  Dr.  on  bars  continued;  w.  j.  com- 
pleted, total  1.  2,432';  e.  j.  commenced,  247'  built, 
76,  ii,  297,  298. 


1  BruTiet  to  L.  Connecticut:  Sur.— E.,  Dee.  1,  1825.  Canal  from  Dodges  Palls  to  Hartford:  Sur.— B., 
Jan.  13, 1831;  est.,  $3,311,149.  At  Saybrook  Bar:  Sur.— E.,  Jan.  31,  1837;  est.,  854,380.60.  Canal  to  Mem- 
phremagog  Lake:  Sur.— E.,  Dec.  1, 1825.  H.  Doc.  No.  482,  55th  Cong.,  2d  sess.  Hampshire  and  Hamp- 
den Canal  Mass.— B.  (indefinite),  Jan.  22, 1830— H.  D.  482,  66th  Cong.,  2d  sess.  Champlain  Lake  and 
Memphremagog  Lake  Canal:  Sur.— B.,  Dec.  1, 1825;  ests.,  8306,419.84  and  $368,751.54.  (H-  D.  482,  56th, 
2d.)  Montpelier  Canal,  Vt.:  Sur.— B.,  Feb.  IS,  1828.  (H.  D.  482,  65th,  2d.)  Passumpsio  Canal,  Vt.: 
Sur.— B.,  Feb.  18,  1828;  e-st.  indefinite.  (H.  D.  4S2,  65th,  2d.)  Rutland  Canal,  Vt.:  Sur.— K,.,  Feb.  18, 
1828.  (H.  D.  482.  66th,  2d.)  Sunapee  Canal,  Conn.:  Sur.— K.,  Feb.  18, 1828;  est.  indefinite.  (H.  D.  482, 
S5th,  2d.)     Wells  River  to  Burlington  Canal:   Sur.— E.,  Nov.  12, 1836.    (H.  D.  482,  66th,  2d.) 

2  Including  imp.  below  Hartford,  at  Saybrook  Bar,  at  mouth  of  Salmon  R.,  and  above  Hartford. 
»  Saybrook  H. 

<  Above  Hartford. 

>  Failed  to  enter  into  contract,  73, 831. 
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met  tout  '"7lf2T2''-  "'■•  '""^  ^'-  "•  ^-  ''^^''- 
1876-77.   Dr.   and  removal  of  a  wreck   in 
P™F^;  repairs  to  w.  j.  made,  77, 45, 205. 

JsiZ'ZS"  garsdr.;  wreck  removed,  78,49,246. 
t  f ',  „'^^-  ^*'s  a"d  Salmon  E.  dr.;  e.  j.  ex- 
tended 220',  79,  55,  56,  316. 

Above  Harttord: 

History  of  operations,  73,1003,1006;  78,247;  79, 

1870-71.  Building  wing  dams,  71,  84;  in 
progress,  71, 760. 

1871-72.  Wing  dams  built  on  Scantic  E.  Bar, 
Strongs  Isld.  Bar,  and  Farrington  Bar,  73,  82,  835. 

1872-73.  Dr.  at  Barbers  Landing  Bar,  73, 
1005. 

1873-74.  Dr.  at  Barbers  Landing  Bar,  74, 
101,11,249. 

PHYSICAL  CHARACTEKISTICS. 

Described,  67,  450. 

Generaldiscussion,  68, 759;  71,765;  73,839,845. 
Saybrook  Bar,  73, 988,  993. 
Hartford  to  Enfleld,  73, 1007. 
Hartford  to  Holyoko,  74,  ii,  251;  75,  ii,  313,  369; 
78,267,291. 

PLANS.   (See  Estimates  and  Projects.) 
By  T.  G.  Ellis,  wing  dams,   71,  766.    Canal 

around  EnAeld  Falls,  various  plans  proposed,  78, 

837,847. 
By  T.  G.  Ellis,  dr.  and  piling,  68,  778.    Ps.  and 

dr.  at  Saybrook  Bar,  details,  73, 997. 

PRIVATE  (city  and  coTporatc)  WOUK. 

(See  also  Expenditures.) 
Summary  of,  Union  Co.,  1800-1835,  68,  706. 
Dr.  by  the  SS.  Co.  and  city,  68,  768;  70,  447. 
Summary  of,  Connecticut  E.  Co.,  73, 843. 
Dr.  andseraping  by  the  SS.  Co.  at  Saybrook  Bar, 
73, 996. 


Dr.  bars  by  Hartford  &  New  York  SS.  Co.,  1876, 
77, 46,  204. 

PKOJECTS.   (See  Plans.) 

By  Maj.  Warren,  wing  dams  at  5  places,  Hartford 
to  Enfleld  Eapids,  71, 84,  757. 

By  Mai.  Houston,  chan.  8'  x  200*,  below  Hart- 
ford, by  dr.  and  scraping  bars,  68,  66,  750,  755, 776: 
69, 57,  409;  70, 447. 

By  Maj.  Warren,  js.  and  dr.,  Saybrook  Bar,  73, 
985. 

SECEETARY  OP  WAR. 

Eecom.  publication  in  full  of  Maj .  Warren's  snrs. 
and  Bxs.  between  Hartford  and  Holyoke,  78, 248. 

SURVEYS. 

Above  Hartford: 

1871-75.  By  T.  G.  Ellis,  under  direction  of 
Maj.  Warren.  R.,73,  836,  840;  73, 1003,  1005;  74, 
ii,  250;  75,  ii,  300, 303;  78, 249,  264. 

Below  Harttord: 

1730.    J.  Copp,  73,  992. 

1770.    Capt.  A.  Parker,  73, 993. 

1836.  J.  W.  Adams,  under  direction  of  Capt. 
Smith,  73, 993. 

1835-36-45-49-50.    By  Coast  Sur.,  73, 993. 

1867.  By  T.  G.  Ellis,  under  direction  of  Maj. 
Houston,  67, 18,  44,  460.    R.,  68, 754,  756. 

1873.  By  T.  G.  Ellis,  under  direction  of  Mai. 
Warren.    R.,  73, 986,  990. 

187S.  By  T.  G.  Ellis,  under  direction  of  Mai. 
Warren.    R.,  76,212. 

1879.  By  T.  G.  Ellis,  under  direction  of  Lt. 
Col.  Warren,  79, 316. 

Maps: 

Saybrook  Bar,  1873,  73, 987. 

Surs.  between  Hartford  and  Holyoke,  1871-1875, 
by  T.  G.  Ellis,  Plates  Nos.  I  to  XVI,  inclusive,  78, 
392. 

Sur.,  Saybrook  Bar  79, 318. 


Part  (b),  D-33    Connecticut    River,   below    Hartford,   Conn. 


APPROPRIATIONS. 

1880,  tlO,  000. 00,  80,  398. 

30,000.00,81,578. 

45,000.00,83,566. 

35,000.00,84,642. 
6,479.32,  act  July  7. 

26,250.00,86,629. 

10,000.00,88,536. 
2,606.  80,  act  Aug.  19. 

12,600.00,90,613. 

20,000.00,98,663. 

20,000.00,96,773. 

20,000.00,96,693.. 

20,000.00,99,1159. 

30,000.00,03,927. 

*2, 000. 00,  03,837. 
=►12,000.00,06,878. 

40,000.00,06,878. 

40,000.00,07,961. 
*15,000.00,  09,  1033. 
*10,000.00,  10,1155. 

36,000.00,  10,1165. 

77,000.00,11,1227. 

40,000.00,  13,1440. 


1881, 
1882, 
1884, 
1884, 
1886, 
1888, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 

1902/ 

1904, 
1905, 
1907, 
1909, 

1910/ 

1911, 
1912, 


Total,  559,836.12 

COMMERCE. 

Business  influenced  by  proposed  imp.,  80,  399. 

Detailed  description,  and  amount,  03,  928. 

Eates  reduced  materially;  C.  dependent  entirely 
on  imp.,  10, 118;  13, 145. 

Diagram  showing  tonnage,  valuation,  and  app., 
1880  to  1912,  18,  1441. 

1911,  684,000  t.d:,  13,145. 

CONTRACTS. 

1879.  Hartford  &  New  York  SS.  Co.,  dr.,  lOj* 
0.  y.,  80, 397. 


1880.  J.  Beattie,  riprap  granite,  $1.05  t.,  81, 
676.    McDermott  &  Daly,  dr.,  15S0  c.  y.,  81, 675. 

1881.  J.  Beattie,  dr.,  13t  c.  y.,  81, 576.  E.  H. 
Williams,  wing-dam  constr.,  $1.60  c.  y.,  81,  577. 
E.  H.  Williams,  riprap  granite,  $1.29  t.,  81,  677. 
J.  McDermott,  dr.,  14|(f  e.  y.,  83, 665. 

1884.  H.  N.  &  A.  J.  Beardsley,  dr.,  15*  c.  y., 
86, 636.  J.  Beattie,  j.  constr.,  $1.16  t.,  of  St.,  85, 
636. 

1886.  C.  H.  Edwards,  dike  constr.,  Hartford, 
87, 595.  J.  V.  Luce,  dike  constr.  at  Saybrook,  87, 
595. 

1887.  Pidgeon  Dredging  Co.,  dr.,  llftt  c.  y., 
87, 595. 

1889.  J.  H.  Tenner,  hire  of  dr.  plant,  $8.46  per 
hour,  89, 668. 

1891.  Hartford  Dredging  Co.,  hire  of  dr.  plant, 
$8.20  per  hour,  91,  756. 

1898.    C.  C.  Goodrich,  dr.,  12t  c.  y.,  93, 911. 

1896.  Newburg  Dredging  Co.,  dr.,  lOJt  0.  y. 
s.  m.  ($9,000),  95,  774. 

1896.  J.  P.  Eanderson,  dr.,  9!$  c.  y.,  s.  ra. 
($9,000),  96,  693. 

1897.  Hartford  Dredging  Co.,  dr.,  9t  e.  y. 
($9,000),  97, 950. 

1898.  Hartford  Dredging  Co.,  dr.,  7.8*  c.  y. 
($7,800),  98,  962. 

1899.  J.  P.  Eanderson,  dr.,  9|4!C.  y.  ($8,999.98) 
99, 1160. 

1900.  Hartford  Dredging  Co.,  dr.,  12*  c.  y. 
($7,980),  00,  1330. 

1908.  Hartford  &  New  York  Transportation 
Co.,  dr.,  ll.Oit  c.  y.,  03, 927. 

1903.  Hartford  &  New  York  Transportation 
Co.,  dr.,  11.454!  o.  y .,  03, 837. 

1904.  Hartford  &  New  York  Transportation 
Co.,  dr.,  9*  c.  y.,  04, 976.  E.  S.  Belden  &  Sons,  st. 
in  place  in  js.,  $1.23 1.,  08, 878. 

1906.  Hartford  &  New  York  Transportation 
Co.,  dr.,  90  c.  y..  06,  926.    Hartford  &  New  York 


♦Allotments. 


rSee  pp.  14-22  ior  "] 
Lexplanatious,  etc. J 
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Transportation  Ck).,  removing  sunken  ps.,  30^  e.  y., 
s.  m.,  for  material  dumped  in  R.,  and  OOt  o.  y.  for 
r.  placed  on  Hartford  Dilce,  07, 962. 

1907.  Hartlord  &  New  York  Transportation 
C,  dr.,  lilt  0.  y.,  s.  m.,  07,  961.  New  York  & 
Hartford  Transportation  Co.,  dr.,  200  o.  y.,  s.  m., 
08, 1005. 

1908.  Hartford  &  New  York  Transportation 
Co.,  dr.,  lit  0.  y.,  s.  m.,  08, 1005. 

1909.  Hartford  &  New  York  Transportation 
Co.,  dr.,  lit  c.  y.,  s.  m.,  09, 1034. 

1910.  Hartford  &  New  York  Transportation 
Co.,  dr.,  lit  0.  y .,  s.  m.,  10, 1156. 

1911.  Hartford  &  New  York  Transportation 
Co.,  dr.,  lite,  y.,  B.in.,  11,1227.  Taylor  Dredging 
Co.,  dr.  y.,  13.8t  c.  c.  y.,  s.  m.,  13, 1440. 

1913.  Hartlord  &  New  York  Transportation 
Co.,.dr.,  11*  0.  y.,  s.  m.,  13, 1440. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  76;  81,  88;  83, 
88;  83,  87;  84,  93;  86,  80;  86,  82;  87,  46;  88,  46; 
89,  58;  90,  52;  91,  65;  93,  69;  93,  74;  94,  66;  96, 
75;  96,  73;  97,6;  98,  91;  99, 104;  00, 119;  01,  ISO; 
02,  126;  03,  107;  04,  91;  06,  96;  06,  96;  07,  99; 
08, 101;  09, 104;  10, 117;  11, 122, 149;  13, 143. 

In  cliaTge: 

Lt.  Col.  G.  K.  Warren,  1870-83.  R.,  SO,  396, 398; 
81,  575;  83,  564. 

Lt.  Col.  W.  McFarland,  1883-86.  R.,  83,  508; 
.  84,  640;  85,  633. 

Lt.  Col.  D.  C.  Houston,  1886-92.  R.,  86,  625; 
87,690;  88,530,536;  89,063;  90,608,614,615;  91, 
750'  93  658 

iJt.  Col.  H.  M.  Robert,  1893-95.  R.,  93, 908;  94, 
632;  fCol.)  96,  768. 

Maj.  H.  M.  Adams,  1896.    R.,  96,  689.. 

Maj.S.S.  Leach,  1897-1901.  R., 97,948;  98,949; 
99, 1158;  00, 1328;  01, 1166. 

Mai.  Chas.  F.  Powell,  1902-05.  R.,  03,  925;  03, 
830;  (Lt.  Col.)  04, 973;  05,  876. 

Maj.  Harry  Taylor,  1906-10.  R.,  06,  925;  07, 
900;  08,  1003;  (Lt.  Col.)  09, 1032;  10, 1154. 

Capt.  A.  E.  Waldron,  1911-12  R.,  11,  1225;  13, 
1438. 

Assistants: 

T.  G.  Ellis,  R.,  80,  400. 

William  C.  Lynch.    R.,  OS,  878. 

OBSTRUCTIONS. 

N.  Y.,  N.  H.  &  Hartford  RR.  Co.,  notified  to  re- 
move br.  at  Old  Saybrook  and  Old  Lyme,  07, 100. 

OPERATIONS. 

1879-80.  8,136  t.  St.  placed  in  765  1.  f.  of  i., 
34,692c.y.  dr.,  80,397. 

1880-81.  26,062  c.  y.  dr.,  6,184  t.  st.  placed  in 
e.j.,  81,576. 

1881-83.  9,017  0.  y.  dr.,  7,109  e.  y.  st.  placed  in 
dam,  4,984 1.  granite  placed  in  js.,  83, 566,  566. 

1883-83.  31,433  c.  y.  dr.,  10,307 1.  St.  placed  in 
wing  dam,  83, 509. 

1883-84.   61,342  c.  y.  dr.,  84,  641. 

1884-86.  148,366  c.  y .  dr.,  8,840  t.  st.  placed  in 
j.  extension,  86, 636. 

1886-86.  1,682  t.  st.  placed  in  i.  extension, 
24,064  c.  y.  dr.,  86,  627,  628. 

1886-87.  51,261  c.  y.  dr.  from  shore  areas,  2,346 
t.  St.  placed  in  Hartford  Dike,  6,829  t.  St.  placed  in 
Saybrook  js.,  87,  S92. 

1887-88.  1,080  t.  granite  delivered  in  w.  j.; 
40,604  c.  y.  dr.,  88, 533. 

1888-89.    98,511  e.  y.  dr.,  89, 666. 

1889-90.    63,441  c.y.  dr.,  90,611. 

1890-91.   37,763c.  y.  dr.  from  the  bars,  91, 764. 

1891-93.    68,058c.y.  dr.,  93,661. 

1893-93.    42,424 c.y.  dr.,  93, 912. 

1893-94.    68,147  c.  y.  dr.,  94, 635. 

1894-96.   60,425  c.  y.  dr.,  96, 771. 

1896-96.    66,315  c.y.  dr.,  96,  691. 

1896-97.    73,370c.y.  dr.,  97,949. 

1897-98.    110,503  c.  y.  dr.,  98, 951. 

1898-00.    90,883  c.  y.  dr.,  99, 1158;  00, 1329. 

1000-01.    64,284c.  y.  dr. ,01, 1167. 

1901-03.    18,516c.  y.  dr.,  03, 925. 

1903-03.    122,369  c.  y.  dr.,  03, 836. 

1903-04.  63,245  c.  y.  dr.;  36  stumps,  trees,  etc., 
removed,  04, 9'/3. 


1904-05.  102,085  c.  y.  dr.;  7,040.88  t.  St.  placed 
in  repairs  to  Saybrook  js.,  05,  877. 

1905-06.    89,101  c.  y.  dr.,  06, 925. 

1906-07.    88,815c.y.  dr.,  07,960. 

1907-08.  116,118  c.  y.  dr.;  2,182 1.  st.  placed  in 
Hartford  Dike,  08, 1003, 1004. 

1908-09.  104,480  c.  y .  dr. ;  11,780 1.  st.  placed  in 
Hartford  Dike,  09, 1032, 1033. 

1909-10.  115,079  c.  y.  dr.;  6,577  t.  st.  placed 
in  Hartford  Dike,  10, 1154, 1155. 

1910-11.  168,365  c.  y.  dr.;  1484  f.  St.  placed  in 
Hartford  Dike,  1 1, 1226, 1226. 

1911-13.  155,147  c.  V.  dr.;  39  snags  removed, 
13, 1438, 1439. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  80,  401;  93, 908;  06, 96. 

Discharge  and  height,  Hartford,  187S,  80,  408. 

Height  of  freshets  above  1.  w.,  80,  403. 

SlopeofR.,  80,  411. 

Table  of  borings,  Hartford  to  Rocky  Hill,  80, 430. 

Description  of,  rise  and  fall  of  tides,  88, 530. 

Source  of  R.  in  Coim.  Lake  in  extreme  n.  part  of 
N.  H.  and  it  flows  between  that  State  and  Vt.; 
then  through  Mass.  and  Conn.,  emptying  inlo 
L.  I.  Sound  at  Saybrook,  30  m.±  to  e.  of  New 
Haven,  and  14  m.±  to  w.  of  New  London,  345  m.  1. 
Proj.  section,  51.9  m.,  Hartford  to  L.  I.  Sound,  1 3, 
143. 

PRIVATE  WORK. 

Hartford  &  New  York  Transportation  Co.,  dr. 
shoals,  01, 1107. 

PROJECTS. 

The  proj.  of  1868  proposed  dr.  chan.  8'  d.  at  1,  w. 
and  100'  w.  at  Hartford,  Clay  Banks,  Pratts  Ferry, 
Glastonbury,  and  Pistol  Pt.,  and  a  chan.  200'  w. 
and  8J'  d.  at  Saybrook  Bar;  shore  protection  at 
Hartford  and  Weathcrsfleld,  and  the  removal  of 
Chester  Rock,  68, 06, 750, 770;  68,409;  70,447;  87, 
591. 

In  1873  js.  were  proposed  for  the  imp.  of  Say- 
brook Bar,  with  dr.  to  form  a  chan.  9'  x  400',  73, 
985;  87,  591. 

By  Lt.  Col.  Warren,  1879,  chan.  9'  x  200',  Hart- 
ford to  Long  Isld.  Sound,  by  mattress  protection 
of  banks;  rectification  of  banks  at  Clay  Banks  and 
Glastonbury  Bar;  wing  dams  at  Hartford  Bar, 
Pratts  Ferry  Bar,  Press  Barn  Bar,  Glastonbury 
Bar,  and  Dividend  Bar;  est.,  8330,000,  80,  417, 418, 
419,  420. 

By  Col^  Houston,  1887,  completion  of  the  js.  at 
the  mouth  of  R.  to  a  height'of  5'  above  h.  w.  and  a 
top  w.  of  6',  w.  the  chan.  between  the  js.  to  400', 
with  a  d.  of  12'  at  m.  1.  w.,  and  an.  dr.  to  maintain 
the  chan.  from  Hartford  to  Long  Isld.  Sound;  est., 
$90,000,  88,  532.. 

By  Col.  Houston,  1889,  raising  the  dike  at  Hart- 
ford to  15'  above  1.  w.;  est.,  $50,000.  Thus  increas- 
ing the  total  cost  for  completion  of  the  proj.  to 
$140,000,  90,  614,  615;  93,  659. 

Act  1902  au.  expend,  of  $1,000  at  mouth  of  Salmon 
R.,  03, 107. 

Act  of  Feb.  27,  1911,  au.  proj.  for  chan.  12'  x  100' 
at  m.  1.  w.  from  Hartford  to  the  bar  at  the  mouth, 
and  for  a  chan.  across  the  bar  15'  x  300'  m.  1.  w., 
the  Chans,  to  be  obtained  by  dr.  and  the  constr.  of 
dikes,  training  walls,  and  revet.;,  est.,  $177,000^  (seo 
Surveys),  11, 123. 

SURVEYS. 

Ex.  of  Chan.,  1880,  80, 397. 

Sur.  between  Hartford  and  Rocky  Hill;  made, 
1879,  by  Lt.  Col.  Warren,  80, 398. 

01  Saybrook  Bar  and  is.,  04, 973. 

Ex.  and  sur.  au.  act  Mar.  2,  1907,  for  removing 
obstr.  in  EightmUe  R.  and  Bast  Branch,  Conn. 
Rs.,  Maj.  Taylor,  May  9  and  Oct.  15,  1907.  East 
Branch  "unfavorable."  Est.  for  Eightmile  R., 
$9,000  (see  Eightmile  R.,  Coim.),2  08, 122. 

Ex.  and  sur.  from  mouth  to  Hartford,  au.  act 
Mar.  3,  1909,  made;  Rs.  by  Lt.  Col.  Taylor,  1909 
and  1910;  plan  presented  for  imp.  at  est.  cost  of 
$177,000,  with  $15,000  an.  for  mamten.  until  after 
constr.  of  dikes  and  training  walls,  and  then  $7,000 
an.,111, 149. 

Maps.2    83,  510;  86,  636. 


'  H.  D.  1294,  61st,  3d. 


'  H.  D.  327, 60th,  1st. 
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Part  (c),  D-23    Connecticut  River  above  Hartford,  Conn. 

1881-83.  180 1.  f.  of  upper  dam  and  18S  1.  f.  of 
lower  dam  completed,  83, 664. 

1884-86.    1,029  c.  y .  st.  placed  in  dike,  85, 633. 

1886-87.  Repair  of  wmg  dams  at  mouth  of 
Farmington  B.  and  at  Barbers  Landing,  87, 688. 

PHTSICAl  CHARACTERISTICS.    (See  Part 


APPROPBIATMNS. 

1880,  116,000,80,396. 
1902,  126,000,05,900. 
1907,  6,000,07,960. 
1912,    26,000,  12, 1438. 

Total,    2  70, 000  (incl.  J85,000  under  Part  a,  app. 
for  this  part  of  E.,  tl.56,000, 
13, 1438); 
COMMERCE. 
Probable,  description  of,  98, 981. 
Important,  Hartford  to  Holyoke,  98. 988. 
list,  that  600,000  t.  would  be  carried  by  water, 
05,  951. 

No  permanent  benefit,  1912,  from  work  already 
done;  12, 143. 

CONTRACTS. 

1880.    H.  &  N.  Y.  Transportation  Ck).,  building 
wmg  dams,  J1.85  c.  y.,  80, 396. 
1886.    C.  C.  Goodrich,  repair  of  dikes,  87,  589. 

ENGINEERS. 

Chlel  o(  Engineers.  R.,  80,  75;  81,  86:  82, 
87;  83,  87;  84,  93,  99;  85,  80;  86,  81;  87,  44;  88, 
46;  89,  57;  90,  52;  91,  64;  93,  68;  93,  73;  94,  65; 
96,  76;  98,  111;  05, 113,  899;  06,  115;  07,  97, 118; 
08, 100;  09, 100, 103;  10, 116, 138;  11,121;  13, 142. 

Boards.  (U.  Col.  Rossell,  Maj.  Geo.  W. 
Goethals,  and  Maj.  J.  G.  Warren.)  Appointed 
under  act  1902,  for  making  ex.,  surs.,  etc^  of  (Con- 
necticut E.  from  Hartford,  Conn.,  to  Holyoke, 
Mass.;  K.,  05,  902.  Board  reconvened  by  order 
act  1905,  tor  preparing  and  submitting  an  addi- 
tional R.  on  imp.  of  R.  by  open-chan.  work  or 
other  methods  than  those  already  reported  on,  06, 
115. 

BEEH.    B.,  05,960. 

Supple.  R.  by  BE.,  Feb.  6,  1905.  Desirable 
Chan,  can  not  be  obtained  by  dr.s 

In  charge: 

Lt.  Col.  G.  K.  Warren,  1870-83.  R.,  80, 394;  81, 
665, 566;  88, 564. 

lit.  Col.  W.  McFarland,  1883-86.  R.,  83,  607; 
84, 639;  85,  632. 

Maj.  J.  W.  Barlow.    K.,  84,  659. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  623; 
87,  587;  (Col.)  88,  527;  89,  660;  90,  606;  91,  748; 
92,656. 

Lt.  Col.  H.  M.  Eobert,  1893-95.  B.,  93,  907; 
94,  630:  (Col.)  96,  766. 

Mai.  S.  S.  Leach,  1898-.    R.,  98, 976. 

Maj.  Harry  Taylor,  1907-10.  B.,  07,  959;  08, 
1003;  (Lt.  Col.)  09, 1032;  10, 1154. 

Capt.  A.  E.  Waldron,  1911-12.  B.,  11, 1225;  13, 
1438. 

Assistants: 

T.  O.  Ellis.    B.,  81, 568. 

Arthur  J.  Ober.    B.,  06, 919. 

OBSTRUCTIONS. 

At  fiolyoke  navigation  inteiTupted  by  a  dam  for 
the  development  of  power  which  has  no  provision 
for  the  passage  of  vessels,  98, 977. 

Description  of  dam,  etc.,  at  Enfield,  built  by  the 
Connecticut  Power  Co.,  98, 978. 

List  of  13  brs.  crossing  the  R.  from  Hartford  to 
Holyoke,  98, 981. 

OPEBATIONS. 

1880-81.  820  1.  f.  of  upper  dam  and  643  1.  f.  of 
lower  dam  finished,  81, 665. 


a.) 

Description  of,  above  Hartford,  81, 569;  88, 528 

Bellows  Falls,  Vt.,  to  Pittsburgli,  N.  H.,  84,669! 

Description  of,  Hartford  to  Holyoke,  98, 976 

The  part  designated  in  act  June  3, 1896  (Surveys), 

34  m.  1.,  consists  of  2  stretches  of  diverse  character 

From  Holyoke  to  Enfield  dam,  18  m.,  the  bed  is 

erosible,  while  from  the  dam  to  the  foot  of  the 

rapids  It  IS  mostly  nonerosible,  98, 977. 

Table  showing  duration  of  certain  stages  above 
Hartford  for  7  years,  1871-77,  98, 980. 

General  description  and  character  of  R.,  river 
banks,  tributaries,  and  water  sheds,  05, 919. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Warren,  1880,  canal  around  Enfield 
Falls,  on  e.  bank  of  E.,  extending  down  to  mouth 
of  Hockanum  E.,  opposite  Hartford;  est,  11,322.- 
805,  81, 566;  87, 588.  .        -      .      , 

PBOJECTS.    (See  Plans.) 

By  Maj.  Warren,  1871,  increased  d.  to  chan.  with 
wing  dams  at  5  places  between  Hartford  and  En- 
field Eapids,  and  by  dr.;  est.,  1850,000,  71, 84,  757. 
No  general proj.  adopted,  87, 588;  88, 528;  91, 749; 
93, 667. 

In  1897  Maj.  Leach  est.  $1,825,000  or  $2,075,000  to 
imp.  E.  between  Hartford  and  Holyoke  with  Is. 
and  ds.,  etc.,  98, 988. 

By  BE.,  1904,  plans  for  securing  d.  of  9'  by  means 
of  Is.  and  ds.;  est.,  dependent  on  type  of  dams, 
$2,725,000,  $2,621,000,  and  $2,393,S00,<  05, 906. 

By  BE.,  plan  for  imp.  by  means  of  dr.,  wing 
dams,  and  training  walls  from  Hartford  to  above 
mills  at  Windsor  Locks,  thence  by  new  look  and 
existing  canal,  and  thence  to  Holyoke;  est.,  $1,- 
564,600,  07,  98;  locality  not  worthy  of  imp.  in 
manner  proposed,  07, 118.^ 

Maj.  Taylor,  1908,  reported  cost  of  imp.  out  of 
proportion  to  probable  benefit,8  09, 100. 

BEEH.  recom.  adoption  of  plan  presented  in 
H.  Doc.  No.  323,  59th  Cong.,  2d  sess.,  for  1.  and  d. 
surmounting  Enfield  Eapids,  to  be  built  by  pri- 
vate parties,  become  property  of  U.S.,  and  main- 
tained by  U.  S.;  est.,  $1,015,600,  with  $10,000  an. 
mainten.,'  10, 117. 

SUBVEYS. 

Of  Farmington  E.  Bar,  1879,  to  ascertain  condi- 
tion of  chan.,  SO,  394. 

Ex.,  1884,  Bellows  Falls, Vt.,  to  Pittsburgh,  N.  H. 
B.  (unfav.),  84, 659. 

SuT.,  Holyoke,  Mass.,  to  toot  of  Enfield  Eapids 
au.  act  June  3,  1896;  made,  1897,  by  Maj.  Leach 
(R.  fav.  to  imp.  between  Hartford  and  Holyoke), 
98, 976. 

Au.  act  June  13,  1902;  made,  1904,  by  BE.,< 
05   902  919. 

Au.  act  Mar.  2, 1907;  made,  1908,  by  Maj.  Taylor 
(R.unfav.),s09, 100. 

Au.  afit  Mar  .3, 1909,  Hartford,  Conn.,  to  Holyoke, 
Mass.;  Bs.,  1909  and  1910,  by  Lt.  Col.  Taylor; 
plan  for  imp.  at  est.  of  $1,015,600  submitted,  sub- 
ject to  certain  conditions,'  10, 138. 

Cong,  does.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 142. 


1  For  sur.  s  h.  D .  323,  .^Oth,  2d. 

«  01  which  $8,786.66  was  carried  to  surplus  fund  in  1907  and  1909,  10, 1154.  «  H.  D.  1311, 60th,  2d. 

»  Coram.  Doe.  41,  61st,  2d.  '  H.  D.  818, 61st,  2d. 
1  H.  D.  231,  68th,  3d. 


rSee  pp.  14-22  for  I 
[^explanations,  etc.J 
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D-24  WESTBROOK  HARBOR,  CONN.' 

cut  River  mouth.) 


(Near  Connecti- 


APPBOPRIATION. 

Mar.  2, 1829,  $130. 


D-25 


FIFTEEN-MILE  FALLS,  N.  H. 


COMMEB.CE!. 

Important,  71, 861,  866. 
Obstructions  to  C,  71,  863,  864. 

ENGINEERS. 

Chiet  of  Engineers.    B,.,  70,  31,  83;  71, 96. 
In  charge.    Lt.  Col.  G.  Thom.    E.,  71, 861;  78, 
957. 

OBSTRUCTIONS.    (See   Commerce;    Physical 
Characteristics.) 

PHYSICAL  CHABACTEBISTICS. 

Presence  of  ledges  and  bowlders;  forms  part  of 
Conn.  R.,  beginning  at  Dalton,  N.  H.,  about 275  m. 
above  mouth  of  river,  71,  863,  864. 


PLANS. 

By  Lt.  Col.  Thom,  running  of  logs,  cribwork,  and 
removing  bowlders  and  ledges;  est.,  118,000.  Raft- 
ing of  sawed  lumber,  and  running  of  logs,  sluice- 
ways, and  cribwork,  and  removing  ledges  and 
bowlders;  est.,  $25,000,  71,  864,  865,  866.  Modified 
by  the  substitution  cf  booms  for  cribwork,  at  an 
est.  cost,  for  running  logs  only,  of  $15,000;  for  run- 
ning logs  and  rafting  sawed  lumber,  $22,000,  73, 960. 

PRIVATE  (COBPOBATE)  WOBK. 

Imp.  made  by,  at  worst  points  by  removing 
bowlders,  and  constructing  slips,  sluiceways,  and 
locks  at  various  points,  71,  862. 

SURVEYS. 

By  Lt.  Col.  Thom,  1870-71.    B.,  71, 861;  73, 967. 


D-30 


EIGHTMILE  RIVER,  CONN. 


APPROPBIATIONS. 

1910,  $9,000,  10, 1156. 

COMMEBCE. 

1911, 1,479 1.;  no  apparent  effect  of  imp.  on  rates, 
13, 147. 

CONTBACTS. 

1910.  T.  A.  Scott  Co.  (Inc.),  dr.,  ISiif  c.  y.,  and 
removal  of  bowlders;  $10  c.  y.  for  bowlders  over  1 
c.  y.  in  volume,  11, 1228. 

ENGINEEBS. 

Cbiet  of  Engineers.  K.,  08, 122;  10, 119:  11, 
124;  13, 146. 

In  cbarge: 

Maj.  H.  Taylor,  1908-10.  08,  97;  (Lt.  Col.)  B., 
10, 1156. 

Capt.  A.  E.  Waldron,  1911-12.  B.,  11, 1228;  13, 
1441. 

OPERATIONS. 

1910-11.  54,482  0.  y.  removed,  43  c.  y.  bowl- 
ders over  1  c.  y.  each,  and  11  old  logs  and  piles,  11, 
122S. 


1911-13.  44  0.  y.  bowlders  removed;  proj. 
about  90%  completed,  13, 1441. 

PHYSICAL  CHARACTERISTICS. 

Details;  empties  into  Conn.  R.  about  9  m.  above 
mouth- 11  m.l.:  proj.  part  about  1.53  m.  1.,  mouth 
to  head  of  tummg-basin,  10, 119;  13, 146. 

Max.  draft,  1912,  8',  13, 147. 

PROJECTS. 

Act  June  25,  1910,  au.  chan.  8'  x  75',  with  small 
turning-basin  at  inner  end  of  chan. ,2  10,  119;  est., 
$9,000,  13, 146. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  2,  1907,  for  removing 
obstr.,  Eightmile  R.  and  East  Branch,  Corm.; 
Rs.,  Maj.  Taylor,  May  9  and  Oct.  15,  1907;  East 
Branch  unworthy  of  imp.  by  U.  S.;  est.,  Eightmile 
R.,  $9,000,2  08, 122. 

Maps.2    11,1228. 

Cong,  docs.,  etc.,  relating  to  exs.,  siurs.,  plans 
etc.,  13, 146. 


D-35 


FARMINGTON  CANAL,  CONN.^ 


D-41 


DUCK  ISLAND  HARBOR,  CONN. 


APPROPRIATIONS. 

1890, 

$25,000,91,758. 

1892, 

35,000,93,666. 

1894, 

30,000,96,776. 

1896, 

24,000,96,696. 

1900, 

*202,  01, 1170. 

1905, 

6,000,  06,  881. 

191D, 

60,000,  10,1157. 

1911, 

100,000,  11,1230. 

1912, 

50,000, 13, 1444. 

Total,  330,202  (total,  incl.  sales,  etc.,  $331,- 
211.08,  13, 1444). 


COMMERCE. 

No  local  C,  84,  684. 

Necessity  for  H.  of  refuge,  87, 642. 

Impossible  to  satisfactorily  est.  value  of  passing 
C.  of  Long  Isld.  Sound,  C.  likely  to  use  H.  of  refuge, 
10, 120;  1912, 1,121  vessels  anchored  in  H.,  13, 149. 

Great  value  of  imp.  to  C,  10, 1157. 

Increase  in  traffic  due  to  break'rconstr.,  13, 1445. 

CONTRACTS. 

1891.  E.  S.  Belden,  riprap  break'r  constr.,  94$ 
t.,  93,  666. 


♦Allotment. 

1  Sur.— R.,  Jan.  12, 1830;  est.,  $17,921.39  and  $23,678.57.    (H.  D.  482,  55th,  2d.) 

2  H.  D.  327.  60th,  1st. 

8  Ex.— B.  (indefinite),  Jan.  22  1830.    (H.  D.  482,  55th,  2d.) 
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1892.  S.  &  S.  E.  Belden,  st.,  89*  t.  (J26,700), 
93,916.  .      T      V      ,      ^, 

1894.  Iluglies  Bros.  &  Bangs,  38,255  t.  St.,  68* 
1. 1.,  95, 777. 

1896.  J.  F.  Quinn,  St.,  65i  t.  (J16,250),  97,  952. 
(Annulled— no  St.  delivered,  98, 962.) 

1897.  J.  Seattle,  st.,  77*  t.  (119,250),  98, 955. 
1910.    B.  S.  Belden  &  Sons,  placing  st.  in 

break'r  (64,000  t.),  at  90*  t.  of  brownst.  (40%)  and 
$1.10 1.  ol  manite  in  place  (60%),  11, 1230. 

1912.  Estate  of  John  Seattle,  furnishing 
14,213.46 1.  riprap  St.,  at  75*  1. 1.;  placing  170,000 1. 
St.  in  break'r,  at  $1.06 1.  in  place,  13, 1444. 

ENGINIIERS. 

Chief  of  Englnecis.  B.,  84, 99:  87, 56:  91, 66; 
9S,  70;  93,  76;  94,  67;  95,  77;  96,  75;  97,  89;  98, 
94;  99,  106;  00,  122;  01,  181;  08,  128;  03,  108; 
04,  S2;  05,  98;  06,  97;  07,  100;  08,  103,  122;  09, 
106;  10, 119;  11, 125;  13, 147. 

In  charge: 

Maj.  J,  W.  Barlow.    E.,  84, 684. 

Lt.  Col.  D.  C.  Houston,  1887-92.  B.,  87,  641: 
(Col.)  91, 757;  93,  664. 

Lt.  Col.  H.  M.  Robert,  1893-95.  E.,  93, 914;  94, 
638;  (Col.)  95, 774. 

Maj.  H.  M.  Adams,  1896.    E.,  96, 694. 

Maj.  S.  S.  Leach,  1897-1901.  E.,  97, 951;  98, 953; 
99, 1161;  00, 1331;  01, 1169. 

Mai.  Chas.  F.  Powell,  1902-05.  E.,  08,  929;  03, 
838;  (Lt.  Col.)  04, 976;  06, 881. 

Maj.  Harry  Taylor,  1906-10.  E.,06,926;  07,962; 
08, 1006;  (Lt.  Col.)  09, 1034;  10,  1156. 

Capt.  A.  E.  Waldron,  1911-12.    E.,  11, 1229;  13, 

OPEEATIOXS. 

1890-91.  5,126 1.  riprap  placed  in  break'r,  com- 
pleting 270 1.  f.  of  work,  91,  758. 

1891-98.  18,336  t.  riprap  placed  in  break'r, 
completing  676 1.  f.,  98, 666. 

1893-93.    8,087 1.  St.  placed  in  break'r,  93,  915. 

1893-94.    26,926 1.  St.  deposited,  94, 639. 

1895-96.    39,414  t.  deposited,  96,  695. 

1897-98.    20,936 1.  deposited,  98, 953. 

1898-99.    About  4,000 1.  deposited,  99, 1161. 

1900-01.  200 1.  riprap  used  m  repairs  to  break'r, 
01, 1169. 

1905-06. 


break'r,  06, 926. 


3,700  t.  riprap  placed  in  repairs  to 


1908-09.  Unfinished  break'r  damaged  by  wave 
aetion,  09, 1034. 

1909-10.  3,278 1.  St.  placed  in  repairs  to  break'r, 
lO,  1157. 

1910-11.  16,289 1.  granite  and  8,998 1.  brownst. 
placed  in  Eelsey  Pt.  break'r,  11, 1239. 

1911-13.  29,053  t.  St.  imder  one  contract, 
and  8,648  t.  St.  under  another  contract  placed  in 
Kelsey  Pt.;  U.  S.  steam  lighter  Panuco  placed 
14,213.46  t.  St.  in  a.  break'r,  18, 1442. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  91, 757;  10, 119. 

Shoaling  near  n.  break'r  necessitated  rehandlins 
St.  by  light^lraft  lighter,  18, 1442. 

D.  Isld.  H.  Small  bay  on  n.  shore.  Long  Isld. 
Sound,  7  m.  w.  of  mouth  of  Conn.  R.  anS  midway 
betTveen  New  London  and  New  Haven— about  23 
m.  from  each,  18, 147. 

PEOJECTS. 

By  Maj.  Barlow,  1882,  for  small  H.  of  refuge  by 
break'r  from  1,200  to  1,800  y.  in  1.;  est.,  $200,000, 84, 
684.  .        .        .      ,      . 

Modified  and  enlarged  by  Lt.  Col.  Houston,  1886, 
providing  for  the  constr.  of  3  break'rs  of  riprap,  1 
extending  w.  from  Duck  Isld.,  3,000'  1.;  1  extenoing 
ne.  from  Duck  Isld.,  1,760'  L;  and  the  3d  extending 
sw.  from  Menunketesuck  Pt.,  1,130'  1.  These 
break'rs  to  be  10'  w.  at  top,  to  extend  to  6'  above 
h.  w.,  and  to  inclose  an  area  of  about  116  acres; 
est.,  $463,540,  87, 642;  91,  767. 

By  Maj.  Taylor,  1907;  proj.  modified  by  omitting 
the  2  break'rs  between  Duck  Isld.  and  Menunkete- 
suck Pt.;  omission  of  additional  I.  orig.  planned 
tor  break'r  extending  w.  from  Duck  Isld.,  and 
constr.  break'rs  extending  n.  from  Duck  Isld. 
1,100'  and  s.  from  Stone  Isld.  3,750';  est.  of  modified 
proj.,  $350,000,  with  $6,000  once  in  10  years  for 
mtns.,"  08,  122;  au.  act  June  25,  1910,  10,  120. 

SUE  VETS. 

Ex.  au.  acts  Aug.  2, 1882,  and  Aug.  5, 1886;  made 
by  Maj.  Barlow,  84,  684;  by  Lt.  Col.  Houston  (see 
Projects),  87, 641. 

Of  H.  of  refuge,  and  for  a  break'r  at  Eelsey  Pt., 
au.  act  Mar.  2,  1907;  made,  1907,  by  Maj.  Taylor,! 
08,122. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 148. 


CLINTON  HARBOR,  CONN. 


D-44 

APPEOPEIATIONS. 

1882,  $3,000,83,512. 
1890,  3,600,90,617. 
1892,   2,000,93,008. 

Total,    8,500 

COMMEECE. 

Important,  88, 631. 

CONTEACTS. 

1883-84.  D.  V.  Howell,  riprap  dike  constrj 
$1.41 1.,  84, 644. 

1893-93.  Hartford  Dredging  Co.,  drg.  10,600 
c.  y.,  at  2850  c.  y.,  93, 918. 

ENGINEEES. 
Chief  of  Engineers.    E.,  81, 97;  83, 97;  83, 88; 

84,  94;  85,  83;  86,  S3;  87,  46;  88,  47;  89,  59;  90, 
54;  91, 66;  93,  71;  93, 76;  94,  68. 

In  charge: 

Maj.J.W.  Barlow,  1881-83.    E.,  88, 630. 

Lt.  Col.  W.  McFarland,  1883-86.  E.,  83,  611; 
84, 643;  85,  643. 

Lt.  Col.  D.  C.  Houston,  1886-92.  E.,  86, 634;  87, 
596;  88, 638;  89,  069;  90,  616;  91,  769;  98,  667. 

Lt.  Col.  H.  M.  Robert,  1893-94.  E.,  93, 917;  94, 
640. 


Assistant.    H.  N.Babcock.    E.,  88,630. 

OPEEATIONS. 

1883-84.    375'  of  riprap  dike  built,  84, 643. 

1890-91.  836  t.  of  riprap  granite  used  in  exten- 
sion of  dike,  91, 760. 

1893-93.  10,500  c.y.drd.,  and  proj. completed, 
93, 918. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  88, 538. 

PEOJECTS. 

By  Maj.  Sarlow,  1882,  closing  the  breach  with  a 
riprap  st.  dike,  and  if  the  desired  d.  "was  not  re- 
stored by  the  increased  tidal  flow,  to  dr.  chan. 
6'  X  100'  m.  1.  w.  through  the  2-shoals;  est.,  dike, 
$3,000;  dike  and  drg.,  $10,000, 83,630;  86,  634;  87, 
596;  93,  667. 

By  Lt.  Col.  Robert,  1893,  modified  proj.  provid- 
ing for  w.  of  75';  total  est.,  $8,500, 93, 917. 

SUE  VET. 

Au.  act  Mar.  3, 1881;  made,  1882,  by  Maj.  Barlow, 
88,  630. 
Maps.    83,  611;  86,  634. 


•  H.  D.  398,  60th,  1st. 


rSecpp.  14-22  tori 
Lexplanatlons,  etc.J 
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D-47 


MADISON  HARBOR,  CONN. 


COMMERCE. 

Necessity  for  break'r,  82,  629;  84, 685. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  81,  97;  83,  97;  84, 
100, 

Ija.  ctiargc.  Maj.  J.  W.  Barlow.  R.,  83,  627; 
84,  685. 

Assistant.    H.  N.  Babcock.    R.,  S3, 627. 

PHYSICAL  CHARACTERISTICS. 

Madison,  Conn.,  a  village  1  m.  back  from  a  point 


on   shore'  of    Long  Isld.  Sound,    bet.   Sachems 
Head  on  w.  and  Efammonasset  Ft.  on  e.,  83,  627. 

PLANS. 

By  Maj.  Barlow,  1882,  break'r  covering  the  land- 
ing at  Milford;  est.,  1285,000,  83,  627. 

SURVEYS. 

Au.  acts  Mar.  3, 1881,  and  Aug.  2,  1882;  made  by 
Maj.  Barlow,  83,  627;  84,  685. 


D-49 


FALKNERS  ISLAND,  CONN. 


COMMERCE. 

Necessity  for  H.  of  refuge,  85,  708. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  85, 96. 
In  charge.    Lt.  Col.  W.  McFarland.    R.,  85, 
707. 

PHYSICAL  CHARACTERISTICS. 

Locality  described,  85,  707. 

3  m.  off  shore,  almost  due  n.  of  Guilford,  Conn., 


and  about  14  m.  e.  by  s.  of  the  lighthouse  on  the  w. 
end  of  New  Haven  break'r,  85,  707. 


By  Lt.  Col.  McFarland,  1884,  for  2  break'rs,  each 
about  600  y.  long,  covering  an  anchorage  area  of 
120acres,withad.of  15';  est.,S700,000,  85,  708,  709. 

SURVEY. 

Ex.  au.  act  July  5, 1884;  made  by  Lt.  Col.  McFar- 
land, 85, 707. 


D-52 


STONY  CREEK  RIVER,  CONN. 


ENGINEERS. 

Clilcf  of  Engineers.    R.,  91,  79. 
In  charge.    Col.  D.  C.  Houston,  1890. 
831. 


R.,  91, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 832. 

SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  CoL 
Houston  (R.  iav.),  91,  831. 


D-53 


BRANFORD  HARBOR,  CONN. 


APPROPRIATIONS. 

1902,  15,000,03,930. 
1905,   3,000,05,882. 
1907,   5,000,07,963. 
1910,   2,000,10,1158. 
1912,   3,000,13,1445. 

Total,  18,000,  13,1445. 

COIVIMERCE.    (See  Plans.) 

Details.  Over  39,000  t.;  granite  quarries  in 
vicinity,  01,  1190;  25%  increase,  06,  99;  41,744  t., 
value,  $237,899.08,  13, 151. 

Navigation  facilitated,  and  rates  reduced,  10, 
121;  11, 128. 

CONTRACTS. 

1904.  John  P.  Banderson,  dr.,  15*  c.  y.,  s.  m., 
06, 882.  .        .      1-      J  , 

1907.  John  P.  Eanderson,  dr'ne,  15tc.  y.,s. 
m.,  07, 963. 

ENGINEERS. 

Chief  of  Engineers.  R.,  84,  99;  01,  198,  1188; 
03,  128;  03,  109;  04,  93;  06,  99;  06,  98;  07,  101; 
08, 104, 122;  09, 107;  10, 121;  11,  127;  13, 149. 

In  charge: 

Maj.  J.  W.  Barlow.    E.,  84,  678. 

Maj.  W.  McFarland.    R.,  84, 679. 

Maj.  Smith  S.  Leach,  1901.    R.,  01, 1189. 

Mai.  Chas.  F.  Powell,  1902-05.  Rs.,03,929;  03, 
839;  (Lt.  Col.)  04,  976;  06, 881. 

Maj.  Harry  Taylor,  1906-10.  Rs.,  06,  926:  07, 
963;  08, 1006;  (Lt.  Col.)  09, 1036;  10, 1167. 

Capt.  A.  E.  Waldron,  1911-12.  Rs.,  11,  1231; 
13,1446.  -  .      .  . 


Assistant.    H.  N.  Babcock.    R.,  84, 680. 

OBSTRUCTION. 

Dumping  in  objectionable  places  at  instigation  of 
State  agents,  05, 882. 

OPERATIONS. 


1903-03. 
03,  839. 

1904-05. 

1906-07. 

1907-08. 
1006. 


Work  advertised,  all  bids  rejected 

36,395  c.  y.  dr.,  06,  882. 
14,000  c.  y.  dr.,  07,  963. 
23,013  c.  y.  dr.,  proj.  completed,  08, 


PHYSICAL  CHARACTERISTICS. 

Details.  H.  mouth,  16',  thence  to  R.  7.6',  01, 
1189;  11, 127;  shoaling,  13, 150. 

PLANS. 

C.  of  port,  1883,  would  not  justify  expend.  J78,000 
required  to  form  a  chan.  9'  x  100'  through  the  shoal 
areas  in  the  H.,  84,  679,  680. 

PRIVATE  WORK. 

Turning-basin  about  76'-100'  x  600'  dr.  between 
Chan,  and  docks,  08, 1007. 

Malleable  Iron  Fittings  Co.  dr.  11,811  c.  y., 
straightening  and  extendmg  chan.,  10, 1157. 

PROJECTS. 

By  Maj.  Leach  chan.  sy  x  lOO'f.m.  I.w.,through 
the  upper  part  of  Branford  R .  from  the  lower  to  the 
upper  docks;  est.,  $6,000,  and  $250  an.  mainten.,i 
01,  1193;  proj.  1907  to  include  dr.  shoals  at  R. 
mouth,  increasing  est.  to  $13,000,  07, 181;  $1,000  an. 
needed  for  mainten.,  10, 1158. 


'H.  D.  100,  66th,  2d. 
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SURVEYS.  Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Maj. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Mai.  Barlow,      Taylor  (B.  unlav.),'  08, 122. 
84, 678.  «.    .        >  J  j»i!>j.  x>miow,         p^^g  ^^^^^  ^^^^  relating  to  exs.,  surs..  Plans, 

Sur.  by  Maj.  MoFarland  (see  Plans),  84, 679.  «**•>  12, 160. 


D-55 


EAST  HAVEN  RIVER,  CONN. 


ENGINEERS. 
Chlel  ot  Engineers.   B.,  11, 149. 
In  charge.    Lt.  Col.  H.  Taylor,  11, 118. 


SUB  VET. 

Ex.  au.  act  June  25,  1910;  E.,  Lt.  Col.  Taylor 
Sept.  26, 1910  {unfav.),s  11, 149. 


D-56    NEW  HAVEN  HARBOR,  AND  WEST  RIVER,  CONN. 


Part. 

Title. 

Period. 

Appropriation. 

a 

New'  Haven  Harbor,  Conn      .       

1862-1908 
1904-1908 
1909-1912 

8637,073.90 
38,600.00 

b 

West  Kiver  Conn 

161,200.00 

Total,  18,  1447                                                  

836,773.90 

Part  (a),  D-56        New  Haven  Harbor,  Conn.'' 


APPBOPBIATIONS. 

1862, 

16,000.00,66,7;  67,461 

1870, 

15,000.00,71,86. 

1871, 

40,000.00,71,85. 

1872, 

'35,000.00;  72,  S3.- 

1873, 

25,000.00,73,91. 

1875, 

10,000.00,75,104. 

1878, 

25,000.00,78,52. 

1879, 

15,000.00,79,58. 

1880, 

15,000.00,80,445. 

1881, 

15,000.00,81,593. 

1882, 

30,000.00,83,609. 

1884, 

10,000.00,84,646. 

1886, 

20,000.00,86,637. 

1888, 

15,000.00,88,543.  , 

1890, 

15,000.00,90,621. 

1892, 

15,000.00,93,672. 

1894, 

10,000.00,96,781. 

1896, 

10,000.00,96,698. 

1899, 

60,000.00,99,1163. 

1900, 

60,000.00,00,1334. 

1901, 

60,000.00,01,1172. 

1902, 

67,000.00,08,931. 

1903, 

63,073.90,03,841. 

1904, 

*9, 000. 00,  06,  884. 

1905, 

9,000.00,06,884. 

1907, 

*10,000.00,O7,966. 

1907, 

3,000.00,09,1036. 

Total 

637,073.90 

COMMEBCE. 

New  Haven  H.  a  H.  of  refuge,  71, 775. 
Shipping  on  Mill  E.,  76,  ii,  249. 
Description  of,  97,  975;  01, 183;  04,  95;  08,  lOfi. 
1900, 3,472,200 1.,  01, 183;  1903, 2,267,197 1.,  04, 96; 
1907,  1,876,295  t.,  08, 106. 

CONTBACTS. 

1871.  G.  W.  Townsend,  outfit  for  the  removal 
of  Middle  Rook,  at  $80  per  day;  Morris  &  Cum- 
mines,  dr.,  17<i  o.  y.;  Eugene  Sullivan,  removal  of 
r.,  125  c.  y.,  67, 461;  68,  751;  71,  769,  770. 

1873.  Shortland  &  Bros.,  dr.,  19.730  c.  y.,  73, 
863, 1011;  contract  annulled,  73, 1011. 

1873.  H.  N.  &  A.  J.  Beardsley,  dr„  194*  c.  y.; 
Atlantic  Dredging  Co;,  dr.,  17Jit!  c.  y.;  J.  F.  Ward, 
removal  of  r.,  $11,000,  73,  1012;  74,  ii,  257;  76,  ii, 
252. 


1876.    E.  E.  Seward,  w. chan.,  12*c. y.,  76, 224, 

1879.  Morris  &  Cummings,  dr.,  8U  o.  y.,  79. 
335.    H.  N.  &  A.  J.  Beardsley,  dr.,  9|0  o.  y .,  80, 440. 

1880.  Morris  &  Cummings,  dr.,  12}*  c.  y.,  81, 
593 

1881.  H.  N.  &  A.  J.  Beardsley,  dr..  Hit  o.  y. 

Qo    gng 

1883.  D.  V.  Howell,  riprap  dike,  $1.37  t.,  83, 
514.  A.  M.  Newton,  pile  and  St.  dike,  $21.83  1. 1., 
83,  514. 

1886.  H.  Du  Bois  &  Sons,  dr.,  8M  c.  y .,  86, 638. 
•  1886.    J.  Eoddin,  extension  of  dike,  87, 601. 

1887.  O.J.  Conley,  riprap  dike  extension,  $1.03 
t.,  87, 001. 

1889.  Jobn  Beattie,  furnishing  St.,  $1.16 1.,  89, 
674. 

1891.  C.  Du  Bois  and  H.  E.  Du  Bois,  dr.,  9.9* 
c.y.,  91,766. 

1898.  A.  J.  Beardsley,  dr.,  12$  o.  y.,  b.  m. 
($15,600),  93, 923. 

1895.  E.  G.  &  J.  S.  Packard,  dr.,  9t  c.  y. 
($9,000),  96,  782. 

1897.  W.  H.  Taylor,  jr.,  dr.,  8*  o.  y.  ($7,200), 
97  954 

1899.  J.  T.  Eegan,  dr.,  Ot  c.  y.  ($197,220),  99, 
1163. 

1903k  W.  H.  Taylor,  dr.,  160  to  360  e.  y.,  ac- 
cording to  section,  03, 841. 

1904.  Henry  Du  Bois'  Sons  Co.,  dr.  about 
100,000  c.  y.,  9.90  c.  y.,  05,884. 

1907.  Atlantic  Dredging  Co.,  dr.  about  60,000 
c.  y.  from  Mill  E.,  at  25.50  o.  y.,  and  6,000  c.  y, 
s.  m.,  from  West  E.,  at  230  c.  y.,s.  m.,  07, 965. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  66, 7;  67, 44;  08, 66; 
69,67;  70,74;  71,85;  73,83;  73,91;  74,101;  75, 
104;  76,  62;  77,  46;  78,  61;  79, 67;  80,  77;  81, 91; 
83, 92;  83,  88;  84,  94;  85,  83;  86,  84;  87,  46:  88, 
48;  89.  69;  90,  64;  91,  67;  93,  71;  93,  77;  94,  68; 
96, 78;  96,  76;  97,  89,  104;  98,  96;  99,  107;  00, 
123;  01, 182;  03, 128;  03, 110;  04, 94;  06, 100;  06, 
99;  07, 102;  08, 105. 

In  charge:  „    „„  „, 

Col.  J.  D.  Graham,  1864-67;  67,  450.    E.,  66, 37. 

Maj.  D.  e.  Houston,  1867-70.  E.,  67,  450;  68, 
748  750 

Maj.  G.  K.  Warren,  1870-76.  B.,  70,  445;  71, 
768,  771;  73,  SBO,  863,  890;  73, 1011;  74,267. 


♦Allotments.  »H.  D.  11, 62d,  1st. 

1 ITD  100,  66th,  2d.  *  Sur.— B.,  Nov.  8, 1853;  est.,  $72,000.    (H.  D.  482,  56th,  2d.) 

>  H.  D.  80, 60th,  Ist.  »  $20,000  for  imp.  and  $15,000  for  removal  of  r.,  78,  83. 


rSee  pp.  14-22  for  I 
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Mai.  J.  W.  Barlow,  1875-83.  K.,  75,  ii,  248,  249; 
76,  224;  77,  212;  78,  398;  79,  336;  80,  444;  81, 
591;  88, 607. 

Lt.  Col.  W.  McFarland,  1883-86.  R.,  83,  512; 
84,  645;  85,  644. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  636; 
87,  S97;  (Col.)  88,  540;  89,  670;  90,  617;  91,  761; 
98, 608. 

Lt.  Col.  H.  M.  Eobert,  1893-95.  B.,  93, 919;  94, 
642;  (Col.)  95,  777. 

MaV  H.  M.  Adams,  1896.    B.,  96,  697. 

Maj.  S.  S.  Leach,  1897-1901.  E.,  97, 953, 974;  98, 
955;  99, 1162;  00, 1333;  01, 1170. 

Maj,  C.  F.  Powell,  1902-05.  B.,  03, 930;  03, 889; 
(Lt.  Col.)  04,  977;  06,  883. 

Maj.  H.  Taylor,  1906-08.  B.,  06,  927;  07,  964; 
08, 1008. 

Assistants: 

Capt.  G.  Dutton,  71,  771. 

G.  H.  Mann.    K.,  71,  776;  78,  865. 

C.  R.  Mather,  78, 865. 

H.N.Baboook  78,865;  73,1012.   B.,  74,  ii,  234. 

W.  A.  Peck.    B.,  80,447. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Dutton,  1863,  removal  of  Middle  Rock 
and  the  2  adjacent  rs.,  $78,000,  71, 774. 

By  Maj.  Houston,  1868,  removal  of  Middle  Rock 
and  others,  S65,000,  68, 752. 

By  Maj.  Warren,  1871,  removal  of  Middle  Rook 
and  the  2  adjacent  rs.,  $167,669,  71, 774.  For  dr.  a 
Chan.  14'  x,200',  $04,815,  71,  775. 

By  Maj.  Warren,  1872,  completion  of  proj.  for  a 
Chan.  16'  d.,  $62,000,  78, 865. 

By  H.  N.  Batacook,  1874,  dr.  chan.  from  Long 
Wharf  to  Tomlinson's  Br.,  13'  x  200',  $20,000,  74, 
259 

By  Maj.  Barlow,  1875,  for  chan.  18'  x  30O'-50O'  x 
16,500',  $208,890,  76,  ii,  250.  For  break'r  at  sw. 
ledge,  $248,000,  and  $465,000,  76,  ii,  252. 

1879.    D.  Chan,  to  16',  and  w.,  $90,000,  79,  337. 

OPEEATIONS. 

1867-68.  Removal  of  Middle  Bock  com- 
menced, 14'  m.  1.  w.  obtained,  67,  44,  451;  71,  772- 

1870-71.  70,615  c.  y.  dr.  and  54  c.  y.  of  r.  re- 
moved; progress  on  Middle  Rock  unsatisfactory* 
71,  85,  769  to  770;  78,  864. 

1871-78.  153,718  c.  y.  dr.,  127  o.  y.  of  r.  re- 
moved; work  commenced  on  Ludin^on  Rock. 
Chans,  dr.,  13'  x  100'  x  2,125',  13'  x  200'  x  3,125',  and 
13'  X  300'  X  750',  73,  860,  863,  865,  875. 

1873-73.  98,527  c.  y.  dr.  and  422  c.  y.  of  r.  re- 
moved; dr.  across  the  bar,  78, 860;  73, 1012. 

1873-74.  78,955  c.  y.  dr.;  w.  of  the  chan.  un- 
satisfactory; j.  commenced  at  Fort  Hale;  work  on 
Ludington  Rock  delayed,  74, 101,  ii,  257,  259,  260. 

1874-76.  523  c.  y.  of  r.  removed  and  j.  extended 
with  material  from  Ludington  Rock,  75,  104,  ii, 
248  252  254. 

1876-76.'  43,606  c.  y.  dr.;  chan.  13'  x  315'; 
work  suspended  on  Ludmgton  Rock,  76,  224;  77, 
212 

1876-77.  89,331  c.  y.  dr.,  w.  chan.  to  16'  x  415', 
77,  46,  212. 

1878-79.    250,000  c.  y.  dr.,  79,  67,  336. 

1879-80.    125,890  c.  y.  dr.  from  chan.,  80,  444. 

1880-81.    129,110  c.  y.  dr.  from  chan.,  81,  591. 

1881-88.  117,4000.  y.  dr.,  completing  a  16'  l.-w. 
cban.,  with  a  w.  of  from  440'  below  Long  Wharf  to 
600'  at  bend  opposite  the  same,  83, 60S. 

1883-83.  1,675  t.  granite  delivered  and  600  1.  f. 
dike  built;  also  100'  pile  dike  completed  and  360' 
partially  completed,  83, 612. 

1883-84.  2,094  t.  granite  delivered  and  694  1.  f. 
riprap  dike  built;  damage  to  latter  repaired  and 
barrel  beacons  placed  on  chan.  ends,  84,  645. 

1885-86.  Old  ps.  at  Tomlinson's  Br.  and  por- 
tion of  e.  abutment  of  same  removed;  64,192  c.  y. 
dr.  from  chan.  area  above  and  below  the  br.,  86, 
636,  637. 

1886-87.  Chan,  arm  of  dike  extended  516',  and 
log  and  riprap  ice  breaker  built,  87, 698. 

1887-88.  4,951  t.  St.  delivered  in  dike,  com- 
pleting same  for  570',  88, 542. 

1888-89.    6,081 1.  St.  placed  in  the  dike,  89, 673. 


1889-90.  5,379  t.  riprap  placed  in  the  Sandy 
Pt.  dike,  and  11,308  c.  y.  dr.,  90,  620. 

1890-91.    139,806c.  y.  dr.,  91,  763. 

1898-93.    117,  908  c.  y.  dr.,  93, 922. 

1895-96.    93,501  c.  y.  dr.,  96, 698. 

1897-98.    98,000  c.y.  dr.,  98,956. 

1899-00.    474,304 c.y. removed,  00, 1333. 

1900-01.    653,766  c.  y.  dr.,  01, 1171. 

1901-08.    1,006,999  c.  y.  dr.,  08,  930. 

1903-03.  1,130,763  c.  y.  dr.,  completing  con- 
tract; 32,893  c.  y.  dr.  from  Mill  R.,  03, 839,  840. 

1903-04.  297,235  c.  y.  dr.;  7,417  c.  y.  dr.  in 
extending  the  8'  chan.  in  Quinnipiac  R.,  04,  977. 

1904-06.  Rs.  removed  from  Quinnipiac  E.; 
70,352  c.  y.  dr.  from  main  chan.,  and  58,713  c.  y. 
from  12'  anchorage,  06, 883. 

1906-07.    38,581  c.  y.  dr.,  07,  964. 

1907-08.    28,143  c.  y.  dr.,  08, 1008. 

PHYSICAL,  CHABACTEBISTICS. 

Description  of  ohans.  and  rs.,  68,  751;  71,  769, 
771,  776;  78,  866;  74,  ii,  259;  76,  ii,  250;  78,  399; 
79  337 

•Tidal  observations,  71,  775;  73, 879;  79, 341. 
.  Table  of  d.  over  rs.,  78, 867,  869,  870,  874. 

Description  of  New  Haven  H.  and  its  surround- 
ings, 86, 636;  88, 540;  97,  975. 

H.  is  naturally  formed  by  an  indentation  of  the 
n.  shore  of  Long  Isld.  Sound  about  4  m.  long  and 
1  to  2  m.  wide,  into  which  flows  2  small  streams, 
97, 978. 

Description  of,  01, 182;  03, 128;  03, 110;  04,  94; 
05, 100;  06,  99;  07,  102;  08, 106. 

PLANS.    (See  Estimates  and  Projects.) 

Capt.  Prime's  method,  1871,  removing  rs.;  G.  H. 
Mann's  method,  71, 773. 

By  G.  H.  Mann,  1872,  to  discontinue  removal  of 
Middle  Rock  and  remove  Big  Boil  Rock  to  17' 
below  m.  1.  w.  and  Ludington  Rock  to  16';  also  dr. 
of  bar  and  other  minor  imp.;  est.,  $58,554,  78,  878. 

By  Maj.  Warren,  removal  of  lighthouse  from  en- 
trance to  sw.  ledge  of  New  Haven  H.,  78, 800. 

H.  N.  Babcock,  1874,  recom.  discontinuance  of 
w.  chan.  below  Fort  Hale,  but  to  make  chan. 
from  Long  Wharf  to  Tomlinson's  Br.  13'  x  200'; 
est.,  $20,008,  74,  ii,  259. 

By  Maj.  Barlow,  1879,  to  modify  the  Tomlinson 
Br    79  339. 

By  Col.  Houston,  1889,  larger  H.  by  constr.  of  2 
breakw'rs,  the  firstcommencingatLudingtons  Rock 
and  extending  sw.  about  2  m.;  second,  a  breakw'r  to 
commence  at  a  point  in  the  prolongation  of  the 
first  and  about  i  m.  from  its  w.  extremity,  and  ex- 
rending  nw.  about  a  mile;  est.,  $5,000,000,  89,  679, 
680. 

PBIVATE  WORK. 

City  of  New  Haven  dr.  receiving  basin  18'  to  20' 
d.,  and  about  75'  x  100',  06,  883. 

PROJECTS.    (See  Estimates  and  Plans.) 

Earliest  proj.  for  the  expend,  of  the  app.  of  $6,000 
in  1852  seems  to  have  been  for  the  removal  of  Middle 
Rock,  66,  7,  37,  which  was  in  progress  in  1866-67, 
67,  44,  45L 

Proj.  of  1870  proposed  dr.  chan.  13'  1.  w.  up  to  the 
city  wharves,  71,  85,  769,  779.  In  1871,  1872,  1875, 
and  1877  proj.  modified  to  provide  for  chan.  16'  d. 
above  Fort  Hale  Bar,  73,  861;  76,  ii,  249-251;  77, 
212;  79,  336. 

In  1879  proposed  to  increase  the  d.  over  Fort 
Hale  Bar  with  dike  from  Sandy  Pt.,  79, 338. 

From  1852  to  1886,  incl.,  $261,000  app.,  when  it 
was  est.  that  $80,000  would  be  required  to  complete 
theproj.,  86,  637. 

In  1887  est.  for  Sandy  Pt.  dike  and  dr.  through 
Fort  Hale  Bar  revised;  requiring  $93,000  to  com- 
plete existing  proj.,  87, 600;  91, 761. 

By  Maj.  Leach,  1897,  chan.  20'  d.  through  Long 
Isld.  Sound  from  Tomlinson's  Br.;  3  interior  basins 
affording  anchorage  with  ds.  of  20',  16',  and  12', 
resp.,  and  adequate  connecting  chans.;  est.,  $400,- 
000,  97, 978;  99, 1162. 

Act  1899  the  proj.  au.  chan.  16'  x  400-700'  Long 
Isld.  Sound  to  head  of  H.  and  dike  across  Fort 
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Hale  Bar;  total  est.  from  beginning,  $348,000.  This 
proj.  nearly  completed,  deficiency  being  in  1.  of 
^am.  arm  of  dike  and  in  w.  of  chan.  across  Fort 
Hale  Bar,  only  200'  w.  Total  expend.,  1325,695.66. 
Act  Mar.  3, 1899,  au.  1345,000  for  chan.  20'  x  400'  x 
I  m-.  ,Long  Isld.  Sound  to  Canal  Dock,  thence 


-""«»-u«,ij«Ye  Chapel  lb  u.,  uucu 

up  each  branch  to  Grand  Ave.,  18, 152. 

Act  June  13,  1902,  au.  extension  of  present  proj. 
to  mclude  the  Quinnipiao  and  Mill  Es.  to  Grand 
Ave.,  provided  there  were  ho  increase  in  cost  over 
presentproj.,  03, 129. 

Protests  being  received  from  oyster-bed  owners, 
and  on  au.  of  Chief  of  Engmeers,  2  short  chans. 
8'  X  50',  making  available  a  natural  chan.  up  along 


e.  side  of  E.  in  which  existing  d.  was  6'  or  more, 
or  Quinnipiao  E.  between  Ferry  St.  and  Grand 
Ave.,  12, 152. 

StTRVEYS. 

By  G.  H.  Mann,  1871.    71,  769;  72, 867. 

By  H.  N.  Baboock,  1873.    74,  ii,  269. 

Borings  made  in  bar  below  Fort  Hale,  1880,  81. 
692.  ' 

Ex.  of  Chan.,  1882,  82,  608. 

Eesur.  and  submission  of  plan  and  est.  au.  act 
June  3,  1896;  made,  1897,  by  Mai.  Leach  (E.  fav  ) 
(see  Project),  97, 975. 

Minor,  of  main  entrance  Quinnipiao  and  Mill  Es.. 
03,840. 

Of  Chans,  and  anchorage  area,  04, 977. 

Maps.    79,  340;  83,  610;  84,  646;  86,  644. 


Part  (b),  D-56 

APPBOPBIATIONS. 

1005,  $38,600,  05,  887. 


West  River,  Conn. 


COMMERCE. 

About  120,000 1.,  04, 099. 

Lack  of  suitable  chan.  hampers  C;  vessels  are 
obliged  to  wait  for  high  tide,  and  often  can  not  be 
fully  loaded  on  account  of  shallow  chans.,  04,  998 

CONTRACTS. 
1906.    Geo.  W.  Catt.,  dr.,  13.1$  c.  y .,  p.  m.,  06, 


ENGINEERS. 

CWef  of  Engineers.  R.,  04, 107,  996;  06, 102; 
06, 102;  07, 106;  08, 108. 

Boards.  BEEH.  concurs  in  Maj.  Powell's 
opinion  on  advisability  of  imp.,  04, 999. 

In  charge: 

Maj.  C.  F.  Powell,  1904-06.  R.,  04,  997,  1000 
(Lt.  Col.);  05,887. 

Maj.  H.  Taylor,  1906-08.  U.,  06,  929;  07,  967; 
08, 1012. 


OPERATIONS. 

1905-06.    108,614  c.  y.  dr.,  06,  929. 
1906-07.    140,529  c.  y.  dr.,  completing  proj. 
07, 967.  J         •  V         B  y    j. 

PRIVATE  WORK. 

Chan.  9'  x  75'  and  nearly  J  m.  1.  dr.  by  private 
enterprise,  07, 9S7. 

PHYSICAL  DATA. 

E.  between  New  Haven  and  W.  Haven,  12, 152. 

PROJECTS. 

Act  Mar.  3,  1905,  au.  proj.  for  9'  x  100'  chan., 
from  downstream  comer  of  16'  anchorage  basin  of 
New  Haven  H.,  via  Oyster  Pt.  and  dock  frontage 
of  W.  Haven  to  Kimborly  Ave.  Br.;  est.,  138,500, 
and  $600  an.  mainten.,'  05, 102. 

A<it  Mar.  2, 1907,  consolidated  Parts  a  and  b,  12, 
153. 

SURVEYS. 

Pre.  ex.  and  sur.  from  New  Haven  H.,  via  Oyster 
Pt.  to  Kunberly  Ave.  Br.  on  West  E.,  Conn.,  au. 
act  June  13,  1902.  R.  by  Maj.  Powell,  1902,  and 
Aug.  13  and  Sept.  11,  1903;  est.,  $38,600,  and  $500 
an.  mainten.,1 04, 107,  996. 


Part  (c),  D-56     New  Haven  Harbor  and  West  River,  Conn. 


APPROPRIATIONS. 

1909,  *$20,000,  09, 1036. 

1910,  08,000,10,1160. 
1912,  2  54,000,12,1447. 
1912,   8  19,200,12,1447. 


Total,    161,200  (incl.  misc.,  $161,620.46,    12, 
1447). 
COMMERCE. 

Description  of,  09, 110. 

1908, 1,921,123 1.,  09, 110;  1911,1,995,401 1.;  "value 
given  as  $124,261,691.17, "13, 1448. 

Diagram  of  app.,  com.,  and  valuation,  12,  1448. 

Deeper  dr.  vessels  have  made  lower  rates  and 
oyster  business  helped,  13, 154. 

CONTRACTS. 

1908.  Atlantic  Dredging  Co.,  dr.  31,264  c.  y., 
13.80  c.  y.,  s.  m.,  09, 1036. 

1909.  J.  S.  Packard  Dredging  Co.,  dr.  approx. 
120,000  c.  y .,  8.89t  c.  y.,  10, 1160. 

1909.  J.  S.  Packard  Dredging  Co.,  dr.  49,560 
C.  y.,  8.89(|;C.  y.,  10,1159. 

1911.  Taylor  Dredging  Co.,  dr.  approx.  405,000 
0.  y.,  7.6*  0.  y.,  11,  1233.  T.  A.  Scott  Co.  (Inc.), 
open-market  agreement  for  removing  r.  in  Morris 
Cove,  for  lump  sum  of  $200,  11,  1232.  Taylor 
Dredging  Co.,  supple.,  extending  time  and  increas- 
ing amount  of  dr.  to  800,000  c.  y.,  13, 1446. 


ENGINEERS. 

Cbiel  o(  Engineers.  R.,  09, 100, 108;  10, 122, 
138;  11, 128;  13, 151. 

In  charge: 

Lt.  Col.  H.  Taylor,  1909-10.  R.,  09,  1036;  10, 
1169. 

Capt.  A.  E.Waldron,  1911-12.  R.,  11, 1231;  13, 
1446. 

OPERATIONS. 

1908-09.  31,264  c.  y.  dr.  from  West  E.,  09, 
1036. 

1909-10.  49,560  c.  y.  dr.  from  Tiain  chan.  by 
the  contractors  for  the  work  just  completed;  61,658 
c.  y .  dr.  from  basin  and  71,306  c.  y .  from  Mill  R. 
chan.,  restoring  basin  to  full  d.,  and  both  branches 
of  Mill  E.  chan.  to  full  proj.  dimensions,  10, 1159. 

1910-11.  59,521  c.  y.  dr.,  completing  12'  chan. 
toward  Brewery  St.;  75,149  c.  y.  dr.,  d.  12'  basin; 
50  t.  obstructive  rs.  removed  from  Morris  Ctove; 
automatic  self-recording  tide-gauge  in  operation  at 
Tomlinson  Br.;  and  for  part  of  the  year  one  at  the 
lighthouse,  11, 1232. 

1911-12.  47,^26  c.  y.  dr.  from  15'  basin,  com- 
pleting basin;  523,807  c.  y.  removed  from  main 
Chan.,  13, 1446. 

Existing  proj.  90%  done,  13, 154. 


♦Allotment. 

1  H.  D.  73,  68th,  2d. 


'  West  E. 

s  Mill  and  Quinnipiao  Es. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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PHYSICAL,  CHAKACTEKISTICS. 

Description  ol,  09, 108;  10, 122;  13, 165. 

PKIVATE  WORK. 

New  llaven  removed  13,156  0.  y.  Jrom  vicinity 
ol  mouth  of  East  St.  sewer,  making  basin  200'  x  200', 
tor  catching  street  washings  brought  down  by 
sewer,  18, 1446. 

PROJECTS. 

Act  June  25, 1910,  au.  d.  the  12'  anchorage  basin  to 
15',  dr.  Chan.  12'  x  100'  and  1,500'  from  12'  anchorage 
basin  toward  Brewery  St.,  and  removing  certam 
obstructive  rs.  in  Morris  Cove;  est.,  $68,000,  10, 
1159;  13, 153. 

Act  June  25, 1910,  gives  est.  cost  of  entire  imp.  as 
t280,000,>  the  greater  part  of  which  is  for  w.  main 
Chan,  from  Tomlinson  Br.  downstream  for  6,000', 
which  part  of  proj.  is  urgently  needed  and  entirely 
meritorious;  to  be  completed  with  available  funds 
on  hand,  11,1232. 

Act  July  25, 1912,  modified  proj.  in  accordance 
with  H.  D.  26,  62d,  1st,  to  provide  for  w.  o.  and  w. 
branch  chans.  in  Mill  R.  from  bifurcation  n.  to 
Grand  Ave.,  the  e.  one  to  100'  w.  and  w.  one  to 
125',  increased  to  150'  at  turn  and  decreased  to  75' 


at  head;  also  au.  chan.  8'  x  50'-100'  in  Quinnipiac 
R.  bet.  Terry  St.  and  Grand  Ave.;  est.,  919,280. 
Same  act  further  modlfled  proj.  (H.  D.  635,  C2d 
2d)  to  provide  d.  West  R.  chan.  to  12',  giving 
addl.  w.  25-60'  at  turns  and  along  West  Haven 
water  front;  also  for  extending  this  chan.  with  d. 
of  12'  and  prevailing  w.  of  75'  from  Kimberley 
Ave.  Br.  upstream  approx.  to  br.  of  N.  Y.,  N.  H. 
&  H.  RR.;  also  for  dr.  anchorage  basin  6'  d.  oppo- 
site Mahers  Dock,  and  to  s.  of  chan.;  est.,  150,000, 
and  S4,000  an.  mainten. 

SUB  VETS. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  with  view 
to  determining  whether  greater  d.  needed;  also  of 
rs.  in  Morris  Cove.  R.  by  Maj.  Taylor,  1907  and 
1908;  ests.,  $68,000  and  $212,000,  resp.,'  09, 100. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  H.  above 
Tomlinson  Br.,  incl.  Mill  R.,  and  Quiimipiac  R.; 
to  report  whether  cost  of  imp.  should  be  borne  by 
US.,  10, 138. 

R.  by  Lt.  Col.  Taylor,  Sept.  30,  1909,  and  Sept. 
20, 1910;  est.,  $19,200,2  11, 149. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 153. 

Maps.    11,1232. 


D-57 


NEW  HAVEN,  CONN.  (Breakwater). 


APPROPRIATIONS. 

1879, 

$30,000,  act  of  Mar.  3. 

1880, 

30,000,80,449. 

1881, 

60,000,81,695. 

1882, 

60,000,83,612. 

1884, 

40,000,84,648. 

1886, 

75,000,86,640. 

1888, 

75,000,88,547. 

1890, 

120,000,90,626. 

1892, 

120,000,93,676. 

1894, 

125,000,96,786. 

1896, 

100,000,96,702. 

1902, 

44,000,03,933. 

1907, 

100,000,07,960. 

1908, 

160,000,  08, 1011. 

1910, 

100,000,10,1162. 

1911, 

36,000,11,1235. 

Total,  1,264,000  (incl.  misc.,  $1,267,243.46,  13, 
1450). 

COMMERCE, 

C.  of  the  Sound,  81, 597. 

Shipments,  89, 681,  684. 

Value  of  the  n.  to  shipping,  89, 683. 

C.  benefited  mainly  passing  C.  ol  Long  Isld. 
Sound.  Imp.  provides  also  an  outer  anchorage  for 
vessels  bound  to  and  from -New  Haven,  and  helps 
protect  entrance  from  seas  and  diminishes  chan. 
filling,  11, 132. 

About  6,000  vessels  used  H.  1910;  insurance  rates 
probably  checked,  13, 1450. 

CONTRACTS. 

1880.  F.  H.  Smith,  riprap  granite,  894!  t.,  80, 
455.  J.  Beattie,  riprap  granite,  81*  t.,  81,  596. 
Arnold  &  Stevens,  riprap  gjranite,  88^4  t.,  81,  596. 

1881.  J.  P.  Stanton,  riprap  granite,  $1.13  t.. 


83,  612. 

1883, 
83, 516. 

1886. 
604. 

ISSSc 


F.  K.  Ballou,  break'r  constr.,  $1.14  t., 
J.  A.  Bouker,  riprap,  $1.15  t.,  83, 516. 
T.  J.  Allen,  granite  riprap,  $1.12 1.,  87, 


J.  Beattie,  riprap  break'r  extension,  $1.35 
t.,  88, 548. 

1889.  J.  Beattie,  riprap  break'r  extension,  $1.22 
t.,  89, 679. 

1890.  J.   J.    Moran,    break'r   constr.,    riprap 
granite,  $1.07 1.,  91, 769. 

1891.  J.  J.  Moran,  break'r  constr.,  riprap  sand- 
stone, $1.04  U  93, 677. 

1893.    J.  J.  Moran,  break'r  enlargement,  SI. 14  t. 
for  riprap,  93, 677. 
1893.    J.  Beattie,  St.,  $1.09 1.,  ($109,000),  93, 928. 


1804.  Hughes  Bros.  &  Bangs,  St.,  74*  t.  ($110, 
000),  95, 786. 

1896.  Same  firm  and  material,  880  t.  ($88,000), 
97, 966. 

1903.  E.  S.  Belden  &  Sons.,  st.  in  place  in 
break'r,  $1.17 1.,  04, 981. 

1907.  Seaooast  Construction  Co.,  st.  in  break'r, 
about  226,000  t.,  99il;  t.,  07,  907. 

1910.  The  Breakwater  Co.,  80,000  t.  st.  in 
break'r,  $1.09 1.,  11, 1235. 

ENGINEERS. 

Chief  of  Engineers.    R.,  80,  78,  449;  81,  92; 

83,  92;  83,  89;  84,  95;  85,  84;  86,  84;  87,  47;  88, 
48;  89,  60;  90,  54;  91,  68;  93,  72;  93,  77;  94,  69; 
95,  78;  96,  76;  97,  91;  98,  96;  99,  109;  00,  126; 
01, 183;  03, 130;  03, 112;  04, 95;  05, 101;  06, 101; 
07,103;  08,107;  09,110;  10,124;  11,132;  13,166. 

Boards.  Convened,  New  York,  Nov.  29,  1879, 
to  R.  upon  projs.  by  Maj.  Barlow  for  break'r  at 
entrance  to  New  Haven  H.,  Conn.  R.,  80,  450. 
(Cols.  Tower  and  Newton  and  Maj.  Abbot.) 

In  charge: 

Maj.J.W.  Barlow,  1875-83.    R.,  80, 448, 
594;  83, 611. 
Lt.  Col.  W.  MoFarland,  1883-86.    B., 

84,  647;  85,  646. 
Lt.  Col.  D.  C.  Houston,  1886-92.    R.,  86, 

602;  (Col.)  88,  644;  89,  675,  679;  90,  622; 
93,  673. 

Lt.  Col.  H.  M.  Robert,  1893-95.  R.,  93, 
646;  (Col.)  95,  783. 

Maj.  H.  M.  Adams,  1896.    R.,  96,  700. 

Maj.  S.S.  Leach,  1897-1901.  R.,  97, 955 
99, 1166;  00, 1336;  01, 1173. 

Maj .  C.  F.  Powell,  1902-05.  R.,  03, 932; 
(Lt.  Col.)  01,  980;  05,  885. 

Maj.  H.  Taylor,  1906-10.  R.,  06,  928; 
08, 1010;  (Lt.  Col.)  09, 1038;  10, 1161. 

Capt.  A.  E.  Waldron,  1911-.  R.,  11, 
1449. 

Assistant.  H.  B.  Gorham.  R.,  80,  456;  81, 
596;  83,  613. 

OPERATIONS. 

1879-80.  5,976  t.  granite  riprap  placed  in 
break'r,  extending  it  70',  81,  594. 

1880-81.  64,392  t.  granite  riprap  delivered  and 
620 1.  (.  of  break'r  built,  81, 694. 

1881-83.  49,500 1.  riprap  granite  delivered  and 
break'r  extended  636',  83,  611. 


,452; 

81, 

83, 

514; 

,639, 

;9i. 

87, 
766; 

,924; 

94, 

;  98,958; 

;03, 

842, 

;07, 

966 

1234 

13, 

1  H.  D.  1169,  60th,  2d. 


'  H.  D.  26,  62d,  1st. 
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188S-83.  13,097 1.  riprap  delivered,  adding  163' 
to  brealc'r,  83, 615. 

1883-84.  34,903 1.  riprap  delivered  and  439 1. 1. 
break'r  built,  84, 647. 

1884-86.  28,006  t.  riprap  delivered  and  330  1.  f. 
break'r  built,  85, 647. 

1886-87.  22,643  t.  granite  delivered  in  e. 
break'r,  extending  the  same  266',  87,  603. 

1887-88.  34,430  t.  st.  received  and  406  1.  f. 
break'r  built,  88, 540. 

1888-89.  20,294  t.  St.  delivered  in  break'r,  89, 
677. 

1889-90.  26,512  t.  St.  delivered  in  break'r,  90, 
624. 

1890-91.  18,019  t.  riprap  delivered  in  break'r, 
91  768 

1891-93.  46,774  t.  granite  and  24,491  t.  sand- 
stone placed  in  break'r,  98,  675. 

1898-93.  81,921 1.  st.  placed  in  break'r,  93, 926, 
927 

1893-94.    48,849 1.  placed,  94,  649. 

1894-95.    51,048 1.  placed,  96,  785. 

1896-96.    106,078  t.  placed,  96,  701. 

1896-97.    100,676 1.  placed,  97, 956. 

1900-08.  Light  mamtained  on  w.  break  r,.01, 
1174.    See  each  an.  report  to  19D8. 

1903-04.  33,846  t.  st.  placed,  251 1.  m  Luding- 
ton  break'r  for  repairs,  1,944  t.  in  Wj  break'r  Jor 
repairs,  and  31,651 1.  for  its  extension,  04, 980. 

1907-08.  12,457.76 1.  st.  placed  in  repairing  and 
enlarging  break'r;  86,844.96  t.-  st.  deposited  in  ex- 
tending break'r  985',  08, 1010.  ' ' 

1908-09.  41,703.74  t.  St.  placed  in  break'r,  09, 
1038. 

1909-10.  95,664.26  t.  st.  delivered,  ot  which 
327.89  t.  were  used  in  repairing  break'r  previously 
built,  and  95,226.37 1.  applied  to  extending  break'r; 
entire  brealc'r  is  3,603'  1.;  697'  short  olproj.  length, 
10, 1162. 

1910-11.  Repairs  to  e.  break'r  completed, 
using  2,914.78 1.  st. ;  26,825.60 1.  St.  placed  in  exten- 
sion of  w.  break'r,  11, 1234. 

1911-18.  Extension  of  w.  break'r  completed 
and  additional  section  347'  1.  built,  making  full  1. 
under  proj.  4,200';  43,263.22  t.  St.  delivered  during 
year;  1430'  of  middle  break'r  enlarged  to  full  cross 
section,  using  10,566.74  t.  St.;  total  St.  delivered 
under  contract,  63,809.96 1.,  IS,  1449. 


PHYSICAL  CHABACTEMSTICS. 

Description  of,  88,  5^4";  93, 924. 

Only  natural  tf .  of  notable  area  and  d.  on  Long 
Isld.  Sound,  bet.  New  London,  46  m.  to  e.,  and 
Huntington  B.,  32  m.  to  sw.  0pp.  H.,  Long  Isld. 
Sound  IS  at  widest,  19  m.  w.  of  H.  from  Morgans 
Pt.  to  Oyster  R.  Pt.,  4i  m.;  d.  for  anchorage,  20-28' 
m.  1.  w. 

PLANS. 

By  Maj.  Barlow,  1879,  4  different  sites  for  break'r, 
80,  452-465.  Considered  by  BE'.,  1879  (see  Proj- 
ects), 80,  450. 

PROJECTS. 

By  BE.,  1879,  H.  of  refuge  for  vessels  of  2  by  20' 
breafc'rs  of  riprap  granite,  1  extending  from  sw. 
ledge  in  a  ne.  direction  to  Quixes  Ledge  3,300',  the 
average  heiriit  bein^  32';  the  other  beginning  at 
Ludington  Rock,,  with  ,a  w.  direction  and  a  I.  of 
4,200',  and  average  h.  of  28';  w.  at  top,  12';  h.  above 
h.  w.  plane,  6';  est.,  e.  and  w.  break'rs,  $1,311,134, 
80,  448,  460;  87,  602. 

Ill  1889  the  proj.  was  modified  by  Col.  Houston 
by  the  relocation  of  the  w.  break'r  6,000'  to  the 
sw.,  the  coiistr.  ot  a  middle  break'r,  commencing 
at  a  point  1,000'  N.,  54 ••  E.  from  Ludington  Rock 
and  extending  S.  54°,  W.  5,000',  crossing  the  rock; 
and  also  a  break'r  about  1,200'  1.  to  partly  close  the 
space  between  Quixes  'Ledge  and  the  e.  shofe;  the 
cross  section  of  these  break'rs  to  be  the  same  as 
that  of  the  one  from  the  sw.  ledge  to  Quixes  Ledge; 
est.  of  revised  proj.,  J2,151,134,  89,  678;  91, 768. 

Orig.  proposed  section  reduced  during  constr., 
97, 965. 

Approved  by  Chief  of  Engineers,  Apr.  21,  1910. 
Modincations:  Omission  of  Morgan  Pt.  break'r, 
omission  of  further  extension  of  middle  break'r, 
and  modification  of  cross  sections  of  all  break'rs  to 
call  for  outer  slope  of  1  on  IJ  and  inner  slope  of  1 
on  1,  10,  124;  revising  orig.  est.  to  $1,264,000, 1162. 

SXJBVEYS. 

Maps.    88, 610;  84, 646;  89,  078;  96, 702. 


D-60         WEST  HAVEN  (West  River)  HARBOR,  CONN. 


COMMERCE. 

Description  of.    Est.  to  be  worth  $360,000  an., 
95,  854. 

ENGINEERS. 

Cblet  of  Engineers.    B.,  76,  53;  96,  93. 

m  Charlie: 

Maj.  J.  W.  Barlow,  1875.    R.,  76,  233. 
Lt.  Col.  H.  M.  Robert,  1895.    R.,  96, 853. 

Assistant.    H.  N.  Babcock.    R.,  76,  234. 

PHYSICAL  CHARACTERISTICS. 

Tides,  76,  234. 
Description  of  95,  853. 


By  Maj.  Barlow,  1876,  dr.  chan.  80'  x  6'  m.  1.  w.; 
est.,  $11,340,  76,  234. 

SURVEYS. 

By  H.  N.  Babcock,  1875,  76, 234. 

Ex.  au.  act  Aug.  17,  1894,  of  West  Haven,  and 
the  R.  from  the  RE.  crossing  to  the  main  chan.  in 
New  Haven  II.;  made,  1894,  by  Lt.  Col.  Robert 
(R.unfav.),  95, 863. 


D-61 


MILFORD  HARBOR,  CONN. 


APPROPRIATIONS. 

1874,  $5,000,74,101. 

1875,  13,000,75,104. 
1878,  10,000,78,52. 
1880,  6,000,80,468. 
1882,  6,000,88,615. 
1888,  5,000,88,660. 
1890,  2,500,91,772. 
1892,  *'260,  94,  652. 
1002,  15,000,08,934. 
1905,  10,000,05,888. 
1910,  2,000,10,1165. 

Total,  72,500 


COMMERCE. 

C.  advantages  of  Milford,  73, 1042.  ___ 

Important,  73,  1042,  1043;  75,  ii,  254;  76,  225; 
78,  402. 

Description  of,  00, 1358. 

Many  small  pleasure  craft,  10, 1164. 

In  1911,  34,350 1.  (mainly  oysters),  18, 159. 

Navigation  in  lower  part  of  H.  facilitated,  and 
extension  of  6'  chan.  to  town  dock  renders  it  prac- 
ticable to  land  cargoes  there,  18, 159. 

CONTRACTS. 

1875.  S.  F.  Shelbourne,  dr.  24,232  c.  y.,  ISf, 
contract  extended,  76,  ii,  255;  76,  225;  77, 213. 


♦Allotment. 


rSee  pp.  14-22  £or  I 
Lexplanations,  etcj 
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1878.  G.  C.  Fobes  &  Co.,  dr.  2,406  c.  y.,  28$; 
12,261  c.  y.,  10$,  79,  341,  342. 

1880.    J.  M.  Seward,  dr.,  17*  c.  y.,  81,  600. 

1883.  H.  J.  Lewis,  dr.,  14i$  c.  y.,  83,  518;  84, 
649. 

1889.  Hartford  Dredging  Co.,  dr.,  IS*  o.  y.,  89, 
688. 

1904.  John  P.  Randerson,  dr.,  16  and  14$  c.  y., 
05, 889. 

1906.  John  &  Joseph  McSpirit,  dr.,  13.8$  o.  y., 
05, 889. 

ENGINEEBS. 

Clilcl  o(  Engineers.  B.,  72,  85;  73,  93;  74, 
101;  75,  104;  76,  52;  77,  47;  78,  52;  79,  68;  80, 
78;  81,  92;  88,  93,  97;  83,  89;  84,  95;  86,  84;  86, 
85;  87,  48;  88,  49;  89,  61;  90,  55;  91,  69;  92,  73; 
93,  78;  94,  70;  99,  126;  00,  141;  08,  131;  03, 
112;  04,96;  05, 103;  06, 103;  07, 105;  08, 109;  09, 
111;  10, 126;  11, 133;  18, 157. 

In  charge: 

Maj.  G.  E.  Warren,  1872-74.  B.,  73,  1041;  74, 
li,  260. 

Maj.  J.  W.  Barlow,  1874-83.  B.,  75,  ii,  264;  76, 
225;  77,  213;  78,  402;  79,  341;  80,  457;  81,  598; 
88,  614,  632. 

Lt.  Col.  W.  McFarland,  1883-86.  B.,  83,  617; 
84, 648;  85, 648. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  640; 
87,  604;  (Col.)  88,  548;  89,  685;  90,  626,  629;  91, 
770;  98,  677. 

Lt.  Col.  H.  M.  Eobert,  1893-94.  E.,  93, 929;  94, 
650. 

Mai.  S.  8.  Leach,  1900.    B.,  00, 1356,  1359. 

Mai.  C.  F.  Powell,  1902-05.  B.,  03, 934;  03, 843; 
(Lt.  Col.)  04, 982;  05,  888. 

Maj.  H.  Taylor,  1906-10.  B.,  06,  930;  07,  969; 
08, 1013;  (Lt.  Col.)  09, 1040;  10, 1103. 

Capt.  A.  E.Waldron,  1911-12.  B.,  11,  1236;  18, 
1460. 

Assistants: 

J.  P.  Cotton.    B.,  73, 1043. 
S.  Dale.    B.,  76,  ii,  255. 
W.  A.  Peclc.    B.,  81, 600. 
H.  N.  Babcocl::.    B.,  88, 633. 
G.  E.  Verrill.    B.,  03, 844. 

ESTIMATES.   (See  Plans  and  Projects.) 
By  J.  P.  Cotton,  break'r,  167,000,  73, 1043,  1044. 

Modified  by  Maj.  Barlow  to  $47,000,  76,  ii,  254;  to 

J66,000,  76,  104;  76,  225;  to  145,000,  79,  342.    Dr., 

112,500,  73, 1043,  1044. 
By  Maj.  Barlow,  dr.,  13,500,  79, 342. 

OFEBATIOIVS. 

1874-75.    12  js.  built,  75,  ii,  256. 

1875-76.  18,799  c.  y.  dr.;  long  i.  commenced, 
76,  225. 

1876-77.  6,433  c.  y.  dr.;  long  j.  completed  ex- 
cept coping,  77,  213,  214. 

1877-78.    Repairs,  78,  403. 

1878-79.  14,667c.  y.  dr.;  copingplaced  on  long 
j.,  79,  342. 

1879-80.  47,M6  c.  y.  dr.  from  chan.  above  and 
below  the  long  j.;  250 1.  f.  of  j.  built  at  Burnes's  Pt., 
80,  457. 

1880-81.  27,068  c.  y.  dr.  from  vicinity  of  Town 
and  Merwin  Wharves,  81, 598. 

1881-88.  Sur.  for  break'r  off  Welch's  Pt.,  88, 
614,  632.    Orig.  proj.  completed,  84, 96;  86,  641. 

1883-83.  10,819  0.  y.  dr.  from  Chan,  below 
Merwins  Wharf,  83, 617. 

1883-84.  20,049  c.  y.  dr.  from  Chan,  below 
Merwins  Wharf,  84,  048. 

1888-89.    18,000  c.  y .  dr.,  89, 687. 

1889-90.  10  t.  St.  removed  from  chan.  and 
placed  upon  long  j.;  proj.  imp.  practically  com- 
pleted, 90,  628. 
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1890-91.  170  t.  St.  used  in  repairing  160  1.  f.  of 
longj.,  01,  772. 

1891-93.  670 1.  granite  delivered  and  placed  in 
repair  of  longj.,  93,679. 

1893-94.    Repairs  made  to  longj.,  94,  652. 

1903-03.  Work  advertised,  bid  rejected,  03, 
843. 

1904-05.  88,395  c.  y.  dr.  from  chans.,  and 
8,177  0.  y.  dr.  and  about  4.5  c.  y.  bowlders  removed 
from  anchorage  basin,  05,  888. 

1905-06.    46,831  o.  y.  dr.,  06,  930. 

PHYSICAL  CHABACTEBISTICS. 

Formation  of  bar,  73,  1042;  74,  ii,  261;  77,  214. 

Site  of  Milford,  Conn.,  described,  73, 1042. 

Tides,  73, 1043. 

Description  of  the  H.,  88, 548;  00, 1369. 

8  m.  sw.  of  New  Haven  H.,  and  10±  m.  to  ne.  of 
Bridgeport  H.,  and  on  n.  shore  of  Long  Isld.  Sound. 
A  broad,  open  B.,  1  m.  sq.,  from  head  of  which  a 
small  tidal  stream  extends  nearly  a  mile  inland  to 
head  of  navigation,  13, 167. 

Ledge  r.  prevented  completion  of  proj.  at  orig. 
est.,  06, 930;  10, 1164. 


PLANS.    (See  Estimates  and  Projects.) 


!•; 


By  J.  P.  Cotton,  breakw'r  at  Welch's  Pt. 
dr.  Chan,  to  8',  73, 1044. 

By  Mai.  Barlow,  dr.  chan.  up  the  R.,  79,  342. 

ByMaj. Barlow,  1882,breakw'r  from  Welch's  Pt.; 
est.,  $87,000,  83,  614,  U32-634;  86,  648. 

PKIVATE  WOBK. 

Attempt  of  citizens  to  protect  the  highway  from 
the  undermining  action  of  the  waves  by  driving 
rows  of  piles  parallel  with  the  shore,  73, 1044. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Warren,  1872, breakw'r  about  890' 1. from 
Welch's  Pt.;  protection  of  blufis  from  erosion  one. 
shore  of  H.  with  small  js.;  chan.  4'  x  100'  across  the 
bar  at  the  mouth  of  the  Wepanwog  R.;  j.  about 
650'  1.  on  the  e.  side  of  the  chan.  to  aid  the  action  of 
the  tide  and  prevent  the  dr.  area  from  refilling; 
est.,  $86,000,  73, 1043, 1044;  74,  ii,  260;  86, 640. 

The  proj.,exceptthe  breakw'r,  completed  in  1881, 
under  aggregate  app.  of  $33,000,  when  Maj.  Barlow 
proposed  chan.  through  the  bar  at  the  mouth  of 
the  R.,  B.  to  Merwins  Wharf,  8'  x  100';  est,  $11,000 
81, 599;  83,  614;  84, 96;  86, 641;  91, 771. 

$250  was  allotted  for  repair  of  js.  injured  by  severe 
storm,  94, 652.  ~i  j 

Maj.  Leach,  1899,  est.  $16,000  for  further  imp.  and 
$500  an.  lor  mainten.,  00, 1362. 

By  Maj.  Leach,  1899,  au.  act  of  1902,  for  a  chan. 
across  the  bar  and  through  the  lower  H.  10'  x  100', 
with  an  anchorage  basin  of  about  6  acres  on  e.  side 
of  chan.,  and  a  chan.  through  the  upper  H.  from 
Merwins  Wharf  to  the  straw  works  wharf  6'  x  90' 
m.  1.  w.;  est.,  $15,000  (subsequently  found  to  be 
$26,000),  and  $600  yearly  lor  mainten.,  03, 131. 

Lt.  Col.  Taylor  recom.,  1910,  that  proj.  be  modi- 
fied to  omit  6' chan.  above  a  point  500'  above  luwn 
wharf,  to  w.  chan.  at  upper  end  to  150'  and  to  pro- 
vide additional  ancliorage  of  IJ  acres  6'  d.  adjoining 
existing  basin,  10, 1164. 

SUB  VETS. 

1872.    By  J.  P.  Cotton.    E.,  73, 1043. 

Au.  act  Mar.  3,  1881,  for  a  H.  of  refuge,  88,  97; 
made  by  Maj.  Barlow,  1882,  83, 632. 

Siur.  for  H.  lines  made  in  1894  by  Lt.  Col.  Robert, 
94,  653;  96,  894. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  ex.  only  made, 
1899,  by  Maj.  Leach  (R.  fav.)  (see  Projects),  00, 
1357, 1369.  '       ".       ' 

Maps.    79,  342;  88,  614;  84,  648;  86,  640. 
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HOUSATONIC  RIVER,  CONN. 


APPROPRIATIONS. 

1870, 

112,700,79,345. 

1871, 

15,000,71,86. 

1872, 

15,000,73,83. 

1873, 

10,000,73,91. 

1874, 

10,000,74,102. 

1875, 

6,000,  76, 105. 

1878, 

6,000,78,52. 

1880, 

2,000,80,461. 

1881, 

2,000,81,602. 

1882, 

2,000,88,616. 

1884, 

2,500,84,651. 

1886, 

5,000,86,643. 

1888, 

35,000,88,552. 

1890, 

35,000,90,634. 

1892, 

20,000,93,683. 

1894, 

26,000,95,790. 

1896, 

25,000,96,705. 

1899, 

15,000,99,1167 

1902, 

10,000,03,935. 

1904, 

*3,950,O6,890. 

1905, 

10,000,05,890. 

1907, 

20,000,07,971. 

1909, 

5,000,09,1042 

1910, 

20,000,  10, 1167 

1912, 

10,000,13,1453 

Total,  310 J50  (incl.  sales,  $308,601.12, 18,1463; 
does  not  include  $2,700  allotted 
in  1870  for  sur.). 
COMMERCE. 
Important,  73, 1019;  73, 894. 
Obstructions  to  navigation,  73, 894. 
Description  of,  97, 983. 

Freight  rates  materially  reduced,  10,  128;  13, 
161. 

In  1911, 97,098 1.;  more  than  double  t.  of  1902, 13, 
161, 1453. 

CONTRACTS. 

1871.  K.  W.  Meyers,  dr.,  18$  c.  y.;  r.  removal, 
$1.90  c.y.,  71,779. 

1873.  P.  H.  Smith,  dr.,  23.950  c.  y.,  73,  891. 
A.  A.  Bouker,  building  embankment,  73, 891. 

•1877.  M.  F.  Brainard,  dr.,  scows,  and  tug,  77, 
215. 

1878.    J.  M.  Seward,  dr.,  letc.  y.,  79, 344. 

1881.  J.  M.  Seward,  dr.,  16  and  20*  c.  y.,  81, 
602.    J.  MoDermott,  dr.,  230  o.  y.,  83,  617. 

1885.  Lewis  &  Merwin,  dr.,  86,  643. 

1886.  F.  H.  Smith,  removal  of  Davis  Eock  and 
j.,  87, 609. 

1889.  E.  Parrott,  hire  of  dr.  plant,  $8.50  per 
hour,  89,  692.  Wm.  H.  Morton,  riprap  granite, 
$1.49 1.,  89,  692. 

1890.  Brown  &  Fleming,  breakw'r  extension; 
total,  $26,600, 91,777.  R.  Parrott,  hire  of  dr.  plant, 
$16  per  hour,  91, 777. 

1893.  E.  Brainard,  dr.  18,300  o.  y.,  24J0  c.  y., 
93, 934.  Brown  &  Fl6ming,$L12t.  for  breakw'r  st. 
($8,400),  93,  936.  W.  H.  Beard,  dr.,  hire  of  dr. 
plant,  $18.50  per  hour,  93, 936. 

1893.  D.  V.  Howell,  dike  constr.,  St.,  $1.27  t. 
($2,540),  93,  936. 

1894.  S.&E.S.Belden,st.forbreakw'r,$1.09t. 
($25,000),  96,  790. 

1895.  S.  &  E.  S.  Belden,  736 1.  St.,  $1.33  t.,  96, 
704. 

1896.  B.  G.  &  J.  S.  Packard,  dr.,  lOfit  o.  y., 
s.  m.  ($7,000),  96, 706. 

1897.  S.  &  E.  S.  Belden,  repairs  to  break'r,  St., 
at  $1.11 1.  ($6,660).  J.  P.  Eanderson,  dr.,  23J0 c.  y. 
($11,750),  97,  958.  Last  contract  price  reduced  to 
200,  material  being  placed  on  shore,  98, 959. 

1900.  Newburgh  Dredging  Co.,  dr.,  28*  o.  y. 
($4,999.40),  00, 1338. 

1903.  John  P.  Eanderson  (2  contracts),  dr., 
250  and  160  c.  y.,  03, 845. 

1904.  T.  A.  Scott  Co.,  dr.,  180,  200,  and  250 
u.y.,04,984. 

1906.  E.  A.  Berry,  dr.,  160  c.  y .,  s.  m.,  07, 971. 

1907.  E.  A.  Berry,  dr.,  170 o.  y.,  s.  m.,  07, 971. 


1909.  E.  A.  Berry,  dr.,  200  c.  y.,  s.  m.;  remov- 
ing logs,  $10  each,  09, 1042. 

1910.  John  P.  Eanderson,  dr.  30,612  c.  y.,  at 
160  c.  y.,  s.  m.;  logs  removed,  $10  each,  11,1239. 

1911.  E.  S.  Belden  &  Sons,  placing  st.  in 
break'r  and  dike,  $1.27 1.  (6,861.78  t.J,  11, 1239. 

DOCUMENTS.    (Not  published  in  reports.) 

H.  Doc.  62, 41st  Cong.,  2d  sess.,  70, 452.  H.  Doc. 
95,  41st  Cong.,  3d  sess.,  71,  777. 

ENGINEERS. 

Chief  of  Engineers.  R.,  70,  31,  76;  71,  86; 
73,  83;  73,  91;  74,  102;  76,  104;  76,  62;  77,  47; 
78,  62;  79,  58;  80,  79;  81, 93;  83,  94;  83, 90;  84, 
96;  86,  85;  86,  86;  87,  48;  88,  50;  89,  62;  90,  56; 

91,  69;  93, 73;  93,  79;  94,  71;  95,  80;  96,  77;  97, 

92,  106;  98,  97;  99, 110;  00, 126;  01,  184;  03, 132; 
03, 114;  04, 98;  05, 104;  06, 104;  07, 107;  08,  110: 
09, 113;  10, 127;  11, 135;  13, 159. 

In  charge: 

Mai.  D.  C.  Houston,  1870.    R.,  70, 464. 

Maj.  G.  K.  Warren,  1870-75.  R.,  70,  452;  71, 
777,  781;  73, 891,  893;  73, 1013;  74,  ii,  261. 

Maj.  J.  W.  Barlow,  1875-83.  R.,  76,  ii,  266;  76, 
226;  77,  215;  78,  403;  79,  344;  80,  460;  81,  601; 
83, 616. 

Lt.  Col.  W.  McFarland,  1883-86.  R.,  83,  618; 
84,  650;  86,  649. 

Lt.  Col.  D.  C.  Houston,  1886-92.  R.,  86,  642; 
87, 606;  (Col.)  88,  651,  554;  89  688;  90,  631;  91, 
773'  93  680 

ik.  Col.  H.  M.  Eobert,  1893-95.  R.,  93, 932;  94, 
664;  (Col.)  95, 787. 

Maj.  H.  M.  Adams,  1896.    R.,  96, 703. 

Maj.  S.  S.  Leach,  1897-1901.  R.,  97, 966, 979;  98, 
959;  99, 1166;  00, 1337;  01, 1176. 

Maj.  C.  F.  Powell,  1902-06.  R.,  03, 934;  03, 844; 
(Lt.  Col.)  04,  983;  05,  889. 

Maj.  n.  Taylor,  1906-10.  R.,  06,  931;  07,  969; 
08, 1014;  (Lt.  Col.)  09, 1041;  10, 1165. 

Capt.  A.  E.  Waldron,  1911-12.  R.,  11, 1237;  13, 
1451. 

Assistants: 

T.  G.  Ellis,  70,  453;  73, 893. 

W.  S.  Edwards,  70,  453;  73,  893.    R.,  71,  785. 

H.  Harding.    R.,  73, 894;  73, 1015. 

H.  N.  Babcook.    R.,  74,  ii,  263. 

T.  N.  Lincoln.    R.,  75,  ii,  257. 

G.  H.  Bimie.    R.,  79, 347. 

G.  E.  Verrill.    R.,  03, 936. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Warren,  1871,  sea  wall  and  filling,  $130,- 
700;  break'r,  $237,775;  dr.  at  outer  bar,  $12,000,  71, 
783. 

By  W.  S.  Edwards,  1.  w.  chan.  7'  $24,486,  71, 
711,  786. 

By  H.  Haiding,  1872,  removal  of  Drews  Rook, 
$6,286,  73,  896.  Building  wing  dam  at  Drews 
Eock,  $627,  73, 896. 

By  H.  Harding,  1873,  w.  and  d.  Chans,  and  re- 
moving rooks.,  $68,000,  73, 1019. 

OBSTRUCTION.  (See  Physical  Characteristics.) 

OPERATIONS. 

1870-71.    Operations  commenced,  71,779. 

1871-73.  Wing  dam  built  at  Sow  and  Pigs 
Rocks;  28,922.4  c.  y.  dr.  Drews  Bar,  making  chan. 
7'  X  80';  9,447.85  c.  y.  dr.  Mill  Bar,  making  chan. 
7'  X  42',  73,  83,  893,  894;  79,  346. 

1873-73.  7,739  c.  y.  dr.  chan.  between  Derby 
and  Himtington;  chan.  6'  x  42'  x  1,500';  20,385  c.  y. 
dr.  Two-Mile  Isld.  Bar;  chan.  7'  x  76'  x  2,300';  426 
0.  y.  deposited  on  j.,  73,  91, 1013, 1018;  74,  ii,  263; 
79, 346. 

1873-74.  Removing  2,246  c.  y.  of  ballast;  dr. 
17,019  c.  y.  at  Mill  Bar,  5,052  c.  y.  at  Drews  Bar, 
10,197  0.  y.  at  Crofuts  Bar,  74, 102,  ii,  262, 263. 


♦Allotments. 


*  Allotments  for  sur. 


rSee  pp.  14-22  for  1 
Lexplanatious,  ctc.J 
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1874-75.  7,883  c.  y.  dr.  Two-Mile  Isld.  Bar; 
1,795  c.  y.  Drews  Bar;  10,691  c.  y.  Huntington 
Doolc;  7,186  c.  y.  Crofuts  Bar,  73,  104,  ii,  2S6,  257, 
258. 

1,636  c.  y.  dr.  Chan,  at  Drews  Rook, 


187S-76. 

76,  52,  226. 
1875-77. 

77,  47,  215. 
1878-79. 
1880-81. 
1881-88. 
1885-86. 
1886-87. 


21,682  c.  y .  dr.  chan.  at  Drews  Rook, 

26,222  c.  y.  dr.,  79, 68,  347. 
9,290  c.  y.  sand  dr.  chan.,  81, 601. 
7,818  c.  y.  dr.  chan.,  88, 616. 
14,394  0.  y.  dr.,  86,643. 
37,494  c.  y.  dr.  from  bar  at  mouth  of 
169  0.  y.  r.  removed 


R.  without  cost  to  the  U.  S. 
from  Drews  Rook,  87, 607. 

1887-88.  Bemoval  of  Drews  Rock  and  j.  com- 
pleted to  7'  m.  1.  w.;  tidal  observations  taken,  88, 
552. 

1889-90.  5,063  t.  granite  riprap  delivered  in 
break'r;  35,674  c.  y.  dr.,  90, 633,  634. 

1890-91.  7,443  t.  St.  delivered  in  the  break'r, 
completing  2,090 1.  f.;  2,176  c.  y.  dr.,  91, 775. 

1891-9S.  17,150  t.  riprap  granite  placed  in 
break'r,  extending  the  same  1,282';  13,613  o.  y.  dr., 
98,  682. 

1893-93.  22,208  0.  y.  dr.,  and  3,300 1.  St.  placed 
in  break'r,  93, 934. 

1893-94.  16,861  0.  y.  dr.;  6,482  t.  st.  placed  in 
break'r,  and  2,045 1.  st.  placed  in  bank  below  Strat- 
ford, 94, 667. 

1894-d5.    7,197 1.  st.  placed  in  break'r,  95, 789. 

1895-96.  7,446  t.  St.  placed  in  break'r,  and 
5,074  0.  y.  dr.,  96, 704. 

1896-97.  About  36,000  c.  y .  dr.,  and  6,662 1.  St. 
placed  in  repair  of  break'r,  97, 957. 

1897-98.    63,355c.y.  dr.,  98,959. 

1900-01.    21,514  c.y.  dr.,  01, 1176. 

1908-03.  400t.  riprap  used  in  repairs  to  break'r: 
17,632  c.  y.  dr.,  03, 846. 

1903-04.    22,232 c.y.  dr.,  04,  983. 

1904-05.  17,336  c.  y.  dr.;  3,188.67  t.  st.  lised  in 
repairs  to  break'r;  161.29  t.  st.  replaced  in  break'r, 
05, 889. 

1905-06.  596.97  t.  riprap  used  in  repairs  to 
break'r,  06, 931. 

1906-07.  44,208  c.  y.  dr.  and  10  logs  removed; 
204.67  t.  riprap  used  in  repairs  to  break'r,  07,  969, 
970. 

1907-08.  50,201  c.  y.  dr.  and  18  sunken  logs 
removed,  08, 1014. 

1908-09.  5,575.46  t.  st.  placed  in  Stratford 
dike;  6,551  c.  y.  dr.,  09, 1041. 

1909-10.    23,668  0.  y.  dr.,  10, 1166. 

1910-11.  30,612  0.  y.  dr.  from  various  bars  in 
R.;  3  logs  removed;  710'  break'r  repaired;  Strat- 
ford Dike  extended  200',  11, 1237. 

1911-13.  249.9  t.  St.  placed  in  Stratford  Dike, 
18, 1452. 

PHTSICAI,  CHARACTERISTICS. 

Descriptions  of,  70,  454;  71,  781,  784;  73,  894, 
895;  73, 1016-1019;  74,  ii,  263;  75,  ii,  256;  86,  642; 
88, 561;  10, 127. 

Tableof  tidal  observations,  71, 779, 785;  73, 1013, 
1015. 

Effect  of  j.  at  Drews  Rock,  75,  ii,  256;  76,  226; 
77,  216;  93,  932;  96,  703;  97,  980. 

Distances  above  Long  Tsld.  Sound  to  the  principal 
bars  and  other  points  on  the  R.,  96, 703. 

An.  dr.  necessary;  freshets,  10, 1167. 

Vessels  enabled  to  enter  in  safety,  18, 161. 


A  rapid  R.  running  through  Mass.  and  Conn, 
into  Long  Isld.  Sound,  about  6  m.  to  e.  of  Bridpe- 
port  H.;  I.,  130±  m.  At  Derby,  13  m.  from  mouth. 
It  receives  discharge  of  Naugatuck  R . ;  1  ±  m .  above 
this  point  there  is  a  large  power  dam  across  the 
Housatonic.  Derby  and  Shelton  are  at  head  of 
navigation,  18, 159. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Warren,  1871,  imp.  mouth  of  R.,  by  sea 
wall  12'  X  2,100'  above  m.  1.  w.,  8'  w.  at  top  and  14' 
w.  at  m.  1.  w.,  and  by  closing  new  outlet  with  riprap 
and  brush ;  also  to  build  a  break'r  6'  x  2, 100'  on  top, 
with  batter  4  to  1  foundation,  latter  'to  be  of  st. 
thrown  to  slope  and  paved  and  protected  at  foot 
by  riprap;  finally,  to  or.  a  chan.  through  the  outer 
bar  7' X  200';  total,  S380,475,  71, 782. 

By  H.  Harding,  1872,  removal  .of  Drews  Rock; 
est.,  J6,286,  73,  895. 

By  Maj.  Barlow,  1877,  removal  of  j.  and  Drews 
Bock,  77, 216;  78, 62,  403;  79,  344. 

By  G.  H.  Bimie,  1879,  removal  of  j.,  79, 348. 

PRIVATE  WORK. 

Dr.  done  by  oystermen  on  the  outer  bar  an  aid  to 
imp.,  97, 985. 

146,440  c.  y.  dr.  by  private  interests  for  oyster 
culture;  has  resulted  in  d.  the  regular  chan.,  07, 
970. 

PROJECTS.   (See  Estimates  and  Plans.) 

In  1871  Maj.  G.  K.  Warren  proposed  chan.  7'  x  100' 
Derby  to  Long  Isld.  Sound  by  dr.  and  js.;  also  the 
formation  and  protection  of  a  dr.  chan.  at  the 
mouth,  by  a  break'r  from  Milford  Beach;  est., 
1404,961,  71,  781,  783,  786;  86,  642;  87,  606. 

In  1879  Mai.  Barlow  proposed  riprap  j.  in  place  of 
the  previously  proposed  break'r,  79,  346;  87,  607. 

In  1884,  after  an  aggregate  app.  of  $71,200,  Lt.  Col. 
McFarlapd  proposed  removal  of  Drews  Roek  and 
the  constr.  of  the  riprap  j.  as  per  previous  proj.; 
est.,  $30,000,  84, 660, 661;  87,  607. 

In  1887  Lt.  Col.  Houston  recom.  extension  of 
riprap  break'r,  Milford  Beach  to  12'  curve,  and  dr. 
7'  X  200'  through  bar  at  the  mouth  of  the  R.,  thence 
to  Derby  100'  w.;  est.,  $202,000,  87,  608;  91,  774; 
98, 681. 

1893,  small  dike  below  Stratford  au.,  18, 160. 

In  1897  Maj.  Leach  est.  $19,000  to  imp.  R.,  and 
84,000  every  alternate  year  for  mainten.,  97, 985. 

In  1912  the  total  est.  for  the  full  proj.,  $276,600; 
revision  of  proj.  recom.,  18, 160. 

SURVEYS. 

Sui.  au.  and  ^a  progress,  70, 31,  76;  71, 86,  785. 

By  W.  S.  Edwards,  1871,  73, 893, 895. 

By  H.  Harding,  1873,  of  R.  at  the  mouth,  and  at 
Derby  and  Huntmgton,  73, 1015, 1018. 

By  H.  N.  Baboock,  1874,  Mill  Bar  to  BR.  br.,  74, 
ii,  264. 

Ex.  R.,  1879,  79,  344. 

Sur.  au.  act  June  3,  1896;  made  by  Maj.  Leach, 
1897  (R.  fav.)  (see  Projects),  97, 979. 

To  head  of  navigation,  06, 931. 

Otshoals,  08, 936. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,160. 


Section  of  proposed  sea  wall,  71,  782. 
83,  616;  86,  642;  87, 608. 
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BRIDGEPORT  HARBOR,  CONN.' 


APPROPRIATIONS. 

1836,  $10, 000,  66,  iii,  29;  71, 788. 

1862,  10,000,66,111,29. 

"1871,  20,000,71,86. 

1872,  40,000,73,84. 

1873,  30,000,73,92. 

1874,  20,000,74,102. 
1876,  15,000,75,105. 


1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 


10,000,76,63. 
10,000,78,53. 
10,000,79,69. 
10,000,80,463. 
10,000,81,604. 
10,000,88,619. 
6,000,84,662. 
20,000,86,645. 


'  Sur.— R.,  Sept.  26, 1838;  est.,  $52,800,  and  Dec.  11, 1852,  est.,  $10,000.    (H.  D.  482,  55,  2d.) 
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110,000,88,557. 

20,000,90,639. 

20,000,98,688. 

10,000,95,795. 

28,000,96,709. 

50,000,99,1169. 

50,000,00,1340. 

50,000,01,1178. 

10,000,05,892. 

72,500,06,933. 
113,000,07,973. 
*10,000,O8, 1019. 

40,000,08,1019. 
100,000,09,1044. 
100,000i,n  „„Q 

25;000r"'"^8- 


1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1901, 
1905, 
1906, 
1907/ 

1908, 
1909, 
1910{ 

Total,'  938, 500  (does  not  include  "  Black  Eook" 
app.;  allot.,  1909,  $10,000, 
withdraTvn;  $25,000,  collec- 
tion from  surety,  and  $1,- 
177.26,  sale  of  steamer,  18, 
1454). 

COMMEBCE. 

Obstraotions  to  C,  66,  iii,  20;  iv,  199. 

C.  importance  of  Bridgeport,  Conn.,  71, 797;  74, 
ii,  267;  79, 350. 

Prospectiv.e  increase  in  business  consequent 
upon  imp.,  89, 697,  700. 

Description  of,  99, 1176;  11,140;  18,166,1465. 

Navigation  facilitated,  present  C.  made  possible, 
and  rates  reduced,  10, 131. 

1,000,000 1.,  1911;  passengers,  146,888, 18, 1455. 

Break'rs  and  22'  anchorage  basin  form  a  much 
needed  H.  of  refuge,  18, 165. 

Contiguous  Hs.  imimproved  have  freight  rates, 
25  to  50%  high,  18,166. 

Diagram  snowing  relation  of  tonnage,  etc.,  and 
app.,  18, 1455. 

CONTKACTS. 

1836.    Holmes  &  Randall,  dr.,  79, 351. 

1863.    S.N.  Payne, dr. 27,649 o. y., SOt,  79, 351. 

1871.  F.  H.  Smith,  dr.  24,494  o.y.,23At.  C.C. 
Campbell,  riprapping,  71, 788. 

1878.  D.  V.  Howell,  riprapping.  S.  F.  Shel- 
boume,  dr.  28,0682  0.  y.,21Jit,  78,900. 

1873.  H.  N.  &  A.  J.  Beardsley,  dr.  165,751  c.  y., 
1841,  74,  B,  267. 

1874.  B.  E.  Sewaid,3  dr.  145,343  c.  y.,  14Ji|!,  73, 
li,  258. 

1875.  E.  E.  Seward,  dr.  100,264  c.  y.,  1^,  76, 
ii  259*  76  228> 

1877.  k.  N.  &  A.  J.  Beardsley,  dr.  85,603  c.  y., 
85*,  77,  217;  78,  405. 

1878.  G.  C.  Fobes  &  Co.,  dr.  85,027  c.  y.,  10  and 
14i|i,  79, 351. 

1879.  H.  N.  &  A.  J.  Beardsley,  dr.,  IS*  c.  y., 
80,  462. 

1880.  H.  N.  &  A.  J.  Beardsley,  dr.,  10  and  20* 
c.  y.,  81, 603. 

1881.  H.  N.  &  A.  J.  Beardsley,  dr.,  10({  c.  y., 
81, 604. 

188S.    H.  Du  Bois  &  Sons,  dr.,  9J(|!  c.  y.,  83, 521. 

1885.  H.  Du  Bois  &  Sons,  dr.,  7i(t  c.  y .,  85, 651. 

1886.  A.  J.  Beardsley  &  Co.,  dr.,  5At  c.  y .,  87, 
612. 

1888.  C.  Du  Bois  and  H.  N.  Du  Bois,  dr.,  14* 
c.  y.,  88, 658. 

1880.  A.  J.  Beai'dsley  &  Son,  dr.,  18*  c.  y.,  89, 
697. 

1891.  Brown  &  Fleming,  st.  break'r,  $1.29  t., 
91,  782.    G.  B.  Beardsley,  dr.,  14.6*  c.  y.,  91,  783. 

1808.  A.  J.  Beardsley,  dr.,  9J*  o.  y.,  s.  m. 
($19,000),  93, 941. 

1894.  A.  J.  Beardsley,  dr.  69,565 c.  y.,  llj*c.  y., 
05, 795. 

1896.  G.  B.  Beardsley,  dr.,  10*  e.  y.  ($14,000), 
07, 960. 

1898.  H.  Du  Bois'  Sons,  dr.,  6A*  o.  y.  ($5,620), 
99, 1170, 1171. 


1899.  Hughes  Bros.  &  Bangs,  dr.,  5*  c.  y  • 
stonework,  $2 1.  ($151,326),  99, 1171. 

1908.  E.  S.  Belden  &  Sons,  st.  in  place  in 
break'r  and  js.,  $2.40  t.,  and  paving,  $3  s.  y.,  03, 
848.  ■»  '       . 

1906.  Hughes  Bros.  &  Bangs,  dated  July  31, 
1899,  annulled  May  10, 1906;  P.  Sanford  Boss  (Inc.), 
dr.  about  679,000  c.  v.,  12.9*  0.  y.,  06, 933. 

1907.  Estate  of  John  Beattie,  about  70,000 1.  st. 
in  break'r,  $1.17 1.  in  place,  07, 974. 

1907.  Atlantic  Dredging  Co.,  dr.  83,428  c.  y., 
22*  c.  y.,  07,  972.  - 

1908.  John  P.  Eanderson,  dr.  about  49,703 
o.  y.,  12J*  c.  y.,  s;  m.;  Maritime  Dredging  Co.,  dr. 
about  170,000  c.  y.,  10.65*  e.  y.,  s.  m.,  08, 1019. 

1909.  American  Dredging  Co.,  dr.  about 
1,278,000  c.  y.,  12J*  and  8«*  c.  y.,  09, 1044. 

1910.  Coastwise  Dredging  Co.,  dr.  633,399  c.  y., 
11*0.  y.,  s.  m.,  11,1242. 

1911.  J.  H.  Gerrish,  dr.  78,783  c.  y.,  at  13.3*  and 
16.7*  c.y.,  18,1464. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  7,  ii,  41,  iii,  19; 
68,  68;  69,  68;  70,  31,  76;  71,  85;  73,  83;  73,  92; 
74,  102;  76,  105;  76,  53;  77,  47;  78,  53;  79,  69 
80,  79;  81,  94;  83,  96;  83,  90;  84,  97;  86,  85;  86, 
86;  87,  49;  88,  50;  89,  63;  90,  50;  91,  70;  98,  74 
93,  SO;  94,  71;  96,  80;  96,  77,  102;  97,  23;  98,  99; 
99, 112, 124;  00, 129;  01, 186;  08, 133;  03, 115;  04, 
99;  05, 106;  06, 106;  07, 108, 118;.  08, 112;  09, 114; 
10, 128, 138;  11, 136, 149;  18, 162. 

In  charge: 

Capt.  W.  H.  Swift,  1838,  71,  788. 

Capt.  George  Dutton,  1852, 71,  789. 

Capt.  D.  O.  Houston,  1866-70,  66,  ii,  41.  K.,  66, 
iv,  199;  68, 750;  69,  410,  412. 

Maj.  G.  K.  Warren,  1870-75,  70, 74.  B.,  70,  453; 
71,  786;  78, 895;  73, 1019;  74,  ii,  265. 

Maj.  Ji  W.  Barlow,  1876-83.  E.,  75,  ii,  258;  76, 
227;  77,  217;  78,  404;  79,  349;  80,  462;  81,  603: 
83,617. 

Lt.  Col.  W.  MoFarland,  1883-86.  B.,  83,  520; 
84,  652;  85,  651. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  644; 
87,  610;  (Col.)  88,  566;  89,  693,  698,  700;  90,  637; 
91,  778;  98,  685. 

Lt.  Col.  H.  M.  Robert,  1893-96.  B.,  93, 937;  94, 
669;  (Col.)  96,  791. 

Mai.  H.  M.  Adams,  1896.    B.,  96, 707,  803. 

Maj.  S.  S.  Leach,  1897-1901.  B.,  97,  969;  98, 
961;  99, 1168,  1173,  1187;  00, 1339;  01,  1177. 

Maj.  Chas.  F.  Powell,  1902-05.  B.,  03,  937;  03, 
846;  (Lt.  Col.)  04,  986;  05,  891. 

Maj.  Harry  Taylor,  1906-10.  B.,  06,  932;  07, 
972;  08, 1016;  (Lt.  Col.)  09, 1043;  10, 1168. 

Capt.  A.  E.  Waldron,  1911-12.  B.,  11, 1240;  18, 
1453. 

Assistants: 
S.  Simons,  79, 351. 
G.  Beckwith.    B.,  66,  iv,  201. 
Capt.  A.  H.  Holgate.    E.,  69,  413. 
W.  S.  Edwards,  71, 787;  73,  896. 
W.  W.  Starr,  jr.,  73,  1021.    E.,  74,  ii,  266;  7fi, 
ii,  260;  76,  228. 

ESTIMATES.    (See  also  Plans  and  Projects.) 

By  S.  Simons,  1838,  dr.  through  outer  and  inner 
bars,  $52,800,  79,  351. 

By  Maj.  Warren,  w.  chan.  to  200',  $72,000  in  addi- 
tion to  orig.  est.,  71,  796.  For  a  break'r,  $371,000 
to  $567,000,  71,  794  ot  seq. 

By  W.  W.  Starr,  jr.,  w.  chan.  and  constr.  j., 
$126,050,  74,  il,  268.  Deepening  chan.,  $16,442.75 
to  $147,673,  76,  ii,  260.  Modified  est.,  $25,017.30  to 
$45,757.90,  76, 228. 

LEGAL  FBOCEEDINGS. 

Two  tugboat  captains  prosecuted  for  dumping 
in  violation  of  law,  convicted,  and  fined  $500  each 
and  sentenced  to  1  day  in  jail,  11, 1241. 


■*  Allotment. 

1  Not  including  $72,900  app.  to  1894  for  Black  Rock  H. 

2  Given  as  28,303  o,  y.,  74,  ii.  266;  as  45,618  (5,313+11,902-1-28,303),  79, 352. 
« Contract  extended,  76,  ii,  258;  76, 228. 


rSee  pp.  14-22  for  I 
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KIVER  AND  HAEBOB  WORKS. 


165 


OBSTRUCTIONS. 

List  ot  brs.  crossing  tlie  H.,  96,  707;  99, 1189. 
Plans  of  tlie  city  ot  Bridgeport  for  drawbr.  over 
Yellow  Mill  Cove  approved,  98, 962. 

OPERATIONS. 

1837-38.  Chan.  60'  x  8'  dr.  across  outer  bar, 
70,  463;  71, 788;  79,  351. 

1853-54.    27,649  c.  y.  dr.,  71, 789;  79,  361. 

1871-72.  621 1,  f.  j.  extension,  24,494  c.  y.  dr., 
73  83  896 

1878-73.  859  1.  f.  j.  extension,  28,058  c.  y.  dr., 
73, 92, 1020. 

1873-74.  165,751  o.  y.  dr.;  1  wrcclc  removed, 
74,  102,  ii,  265,  266. 

1874-75.    126,671  c.  y.  dr.,  75,  ii,  258, 260. 

1875-76.    118,936  c.  y.  dr.,  76,  228. 

1877-78.    85,603  c.  y.  dr.,  78,  404;  79,  353. 

1878-79.    86,027  c.  y.  dr.,  79,  59,  349. 

1879-80.    89,417  c.  y.  dr.,  80,  462. 

1880-81.    70,703c.y.  dr.,  81,604. 

1881-83.    90,000  c.  y.  dr.,  83,  618. 

1882-83.    90,561  o.  y.  dr.,  83,  620. 

1884-85.    69,352  e.  y.  dr.,  85, 651. 

1886-87.    261,960  c.  y.  dr.,  87, 610. 

1887-88.  14,000  c.  y.  dr.,  increasing  d.  over 
shoal  to  12'  m.  1.  w.,  88, 666. 

1888-89.    34,051  c.  y.  dr.,  89,  696. 

1889-90.    10,946  c.  y.  dr.,  90,  638. 

1890-91.  760  t.  riprap  placed  in  break'r,  com- 
pleting 300 1.  f.  of  the  same,  91, 781. 

1891-92.  9,077  t.  riprap  placed  in  break'r; 
30,000  c.  y.  dr.,  92,687. 

1892-93.    190,132  c.  y.  dr.,  9.3,  939. 

1894-95.    48,458  c.  y.  dr.,  95,  794. 

1895-96.    21,523  e.  y.  dr.,  96,  708. 

1897-98.    137,700  c.  y.  dr.,  98,  962. 

1898-99.  Chan.  12'  x  200'  m.  1.  w.  dr.  from  the 
main  chan.  of  the  H.  to  a  point  60'  below  Yellow 
Mill  Br.,  99, 1169. 

1900-01.  458,241  c.  y.  dr.,  and  8,782  t.  st.  tised 
in  repairing  and  extending  brealc'r  and  building  4 
js.;  40,756  c.  y.  dr.  below  Naugatuclc  EE.  doclc, 
18,079  c.  v.  dr.  from  Johnsons  K.,  and  141,623  o.  y. 
dr.  from  Poquonoo]!:  E.,  01, 1177. 

1901-02.    146,687  c.  y.  dr.,  02, 937. 

1902-03.  266,619  c.  y.  dr.,  2,424 1.  riprap  placed 
in  break'r  and  js.,  and  166.79  s.  y.  paving  laid,  03, 
847. 

1903-04.    295,612  c.  y.  dr.,  04, 985. 

1904-05.    64,366  c.  y.  dr.,  05, 891. 

1905-O6.  48,925  c.  y.  dr.,  3,982  c.  y.  dr.  from 
Burr  Creek,  and  23,175  c.  y.  dr.  from  Poauonock 
E.  06  932  933. 

1906-07.  796,793  c.  y.  dr.  from  chans.,  and 
84,128  c.  y.  removed  in  malnten.,  07,  972. 

1907-08.  69,667.22  t.  st.  placed  In  break'rs, 
extending  e".  one  2,063'  and  completing  1,000'  of  w. 
one;  49,703  c.  v.  dr.  from  Cedar  Creek  and  Black 
Eock  Chans.;  Fayerweather  Isld.  break'r  repaired; 
773  g.  y.  dr.  in  removing  shoals,  08, 1016, 1017, 1018. 

1908-09.  23,282.75  t.  St.  placed  in  w.  break'r, 
extending  it  1,010';  160,619  o:  y.  dr.  from  12'  anchor- 
age, and  144,923  o.  y.  dr.  from  22'  chan.  and  basin. 
09, 1043.  ' 

1909-10.  280,436  0.  y.  dr.  from  22'  chan.,  and 
668,315  c.  y.  from  22'  basin,  10, 1168. 

1910-11.  247,847  c.  y.  removed  from  22'  basin, 
and  contract  completed  Dec.  8,  1910;  250,342  c.  y. 
removed  from  Poquonock  chan.  and  265,073  c.  y. 
from  Cedar  Creek  Chan.;  permanent  ranges  estab. 
in  Cedar  Creek  and  Black  Eock  Chans.,  and  auto- 
matic tide-gauge  estab.,  11, 1241. 

1911-12.  78,783  c.  y.  dr.,  restoring  chans.  and 
basms  to  proj.  ds.,  12, 1464. 

PHYSICAL  CHARACTERISTICS. 

Tides,  66,  ui,  20,  iv,  199;  69,  414,  415;  79,  350. 

Shores  of  Long  Isld.  Sound  described,  71,  791; 
72,897. 

Description  of,  88, 655;  93,937;  96,804;  11,136; 
13,  162. 

About  57  m.  ne.  from  N.  Y.  City;  about  16  m.  to 
s.  westward  from  New  Haven  H.,  12, 162. 

PLANS.    (See  Estimates  and  Projects.) 

By  S.  Simons,  1838,  dr.  a  chan.  8'  x  200'  through 
outer  and  inner  bars,  79, 351. 


By  Capt.  Houston,  break'r,  66,  iv,  201. 

By  Capt.  Holgato,  6  ps.  of  loose  St.,  to  prevent 
further  growth  of  sand  spit,  69,  415. 

By  Maj.  Warren,  break'r  1,200  y.  1.,  11'  h.,  6'  w. 
on  top,  the  body  of  break'r  to  be  of  solid  masonry 
resting  upon  a  bed  formed  by  large  blocks  of  st. 
and  protected  by  riprap,  71,  794. 

By  W.  W.  Starr,  jr. :  1st,  for  dr.  a  600'  chan. 
through  outer  bar,  600'  chan.  through  inner  bar, 
500'  chan.  between  inner  beacon  and  Naugatuck 
l^ier,  and  20,000  c.  y.  at  Flat  Iron;  also  for  extension 
of  j.;  2d,  lor  d.  chans.  to  12'  or  15'  with  w.  of  100', 
200',  or  300';  3d,  see  Projects,  74,  ii,  268;  75,  ii  260, 
76, 228. 

PRIVATE  WORK. 

New  rolling  lilt  br.  built  at  Congress  St.;  N.  Y., 
N.  H.  &  Hartford  EE.  Co.  began-  extensive  work 
involving  removal  of  Naugatuck  Dock,  10, 1168. 

By  theN.  Y.,  N.  H.  &  Hartford  EE.  Co.,  removal 
of  Naugatuck  Dock  outside  of  the  modified  H.  lines 
OI1906,  and  dr.  area  where  dock  stood  to  18'  m.  1.  w.; 
also  dr.  w.  side  of  Poquonook  E.  chan.  and  building 
bullchead,  11,1241. 

City  of  Bridgeport  rebuilt  fender  pier  of  Stratford 
Ave.  Br.,  11, 1241. 

Various  pieces  of  private  work,  au.  by  the  Sec. 
War,  completed,  13, 1454. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Swift,  1838,  dr.  chan.  8'  x  60'  across 
outer  bar,  71,  788. 

By  Capt.  Dutton,  1853,  dr.  chan.  8'  x  200'  est. 
orig.  822,000,  subsequently  reduced  to  $14,000,  71, 
789. 

By  Maj.  Warren,  dr.  chan.  14'  x  100'  tlirough 
outer  and  inner  bars;  sea  wall  of  a  row  of  dolphins 
2,600'  1.,  built  in  groups  of  5  piles  8'  apart;  also  dry 
wall  of  split  granite  400'  1. ;  est.,  $124,000,  71, 86, 787, 
791,  7%;  79,  352. 

By  Maj.  Barlow,  dg.  chan.  to  12'  with  w.  of  100'; 
est.,  $10,442.75,  75,  li,  260.  W.  12'  chan.  to  300'; 
est.,  $25,200,  78,  63,  404;  79,  360. 

Projs.  of  1871-76  proposed  chan.  of  navigable  w. 
and  12'  d.  from  Long  Isld.  Sound  to  the  lower  br.; 
est.,  $138,000  for  dr.;  also  a  riprap  j.  1,380'  1.  from 
Long  Beach;  est.,  $35,000,  80,  402.  Work  com- 
pleted in  1880  under  aggregate  app.  of  $195,000, 
when  Maj.  Barlow  proposed  w.  to  600'  of  the  chan. 
rom  the  mner  beacon  to  the  SS.  wharf;  est.,  $60,000. 
81,  604;  86,  651;  86,  644;  87,  610. 

By  Col.  Houston,  1887,  dr.  to  12'  m.  1.  w.  chan. 
from  the  Nau^tuck  EE.  wharf  to  the  lower  br.; 
also  for  increasing  the  w.  ot  the  chan.  to  600';  est., 
$17,000,  88,  667.  In  1889  CoL  Houston  modified 
and  extended  his  proj.:  (1)  Completion  of  a  chan. 
12'  d.  m.  1.  w.  and  300'  w..  Long  Isld.  Sound  to  the 
lower  br.;  est.,  $17,000;  (2)  completion  ot  a  chan. 
9'  X  100'  from  the  lower  br.  to  the  head  of  the  H.; 
est.,  $8,000;  (3)  break'r  extending  from  a  point 
called  TheTongueinthew.sideot  the  H .  entrance, 
se.  to  the  inner  beacon;  est.,  $30,000.  Total  est.  of 
proj.,  $66,000,  with  an  an.  expend,  for  mainten.  of 
dr.  Chans,  of  $3,000,  89,  696;  90,  637,  638. 

History  of  projs.,  91,  779. 

In  1892  Col.  Houston  proposed  to  complete  the 
chans.  above  the  brs.,  to  remove  the  shoal  places 
above  the  Naugatuck  EE.  wharf,  and  to  w.  the 
chan.  eastward  to  the  H.  lines  an  additional  w.  of 
about  200';  also  to  complete  the  break'r  from  The 
Tongue  to  the  inner  beacon;  est.,  $35,000,  92,  688. 

By  Lt.  Col.  Eobert,  1894,  chan.  15'  x  100'  through 
the  outer  bar,  95,  793. 

By  Maj.  Adams,  1895,  extending  the  15'  chan.  to 
the  lower  br.,  makmg  it  300'  w.  up  to  the  inner 
beacon  and  200'  w.  above  that  beacon,  which,  with 
the  uncompleted  work  of  the  then  existing  pro]., 
was  est.  to  cost  $90,000,  96, 707. 

By  Maj.  Leach,  1897,  w.  to  200'  the  15'  chan.  on 
its  e.  side  Irom  the  Sound  to  the  outer  beacon, 
about  4,700',  and  extending  the  chan.  from  the  bar 
to  the  inner  beacon,  about  1,300',  with  w.  of  from 
60'  to  100',  97, 959.    Modified,  98, 962. 

By  Maj.  Leach,  1898,  for  (1)  dr.  main  chan.  18'  x 
300'  s.  of  the  inner  beacon  and  200'  w.  n.  ot  it;  3 
anchorage  basins;  chans.  12'  x  100'  and  1  m.  1.  each 
m  Poquonnook  E.  and  Yellow  Mill  Cove;  chans. 
9'  X  100',  and  tlttee-fourths,  one-eighth,  and  one- 
half  m.  1.  in  Johnsons,  Cedar,  and  Burr  Creeks, 
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respectively;  (2)  repair  and  mainten.  of  the  4 
bieak'rs  already  built,  and  constr.  and  mainten.  of 
shore  protection  on  Fayerweather  Isld.;  est., 
1300,000,  99, 1175;  00, 1339. 

Maj.  Leach  est.,  1899,  tl7S,000  to  extend  and  w. 
H.  Chan,  in  accordance  with  a  plan  of  Congress, 
which  plan  Maj.  Leach  did  not  consider  most 
suitable  for  the  needs  of  the  H.,  99, 11S8. 

By  Maj.  Taylor,  plan  of  imp.  at  est.  cost  of  tSCO,- 
000,  and  S10,000  an.  tor  mamten.,  07,  US.  Act. 
1907  au.  part  covering  constr.  of  anchorage  basin 
22'  d.,  1,280,000  s.  f.  area  opposite  inner  break'r,  d. 
of  main  entrance  chan.  to  22'  as  far  as  inner  end  of 
anchorage  basin,  an  additional  12'  basin,  608,600 
s.  f.  in  area,  and  2  break'rs  for  protection  of  deep 
basin;  est.,  J463,000,i  07, 110;  est.  reduced,  1910,  to 
$300,000  on  account  of  decision  on  nonapplication 
of  8-hour  law  to  dr.  work,  10, 130. 

By  Lt.  Col.  Taylor,  1910,  incl.  extension  of  18' 
chan;  up  Poquonock  E.  to  within  1,500'  of  dr. 
Chan,  and  w.  and  straightening  chan.;  also  d.  chan. 
in  Black  Rock  H.  and  Cedar  Creek  to  12'  and  ex- 
tending <lr.  to  12'  contour  of  Long  Isld.  Sound; 
est.,  $90,000,  and  $6,000  an.  mainten.."  10, 130. 

In  1912,  entire  existing  proj,  considered  as  almost 
entirely  done,  13, 165. 


SUBVBYS. 

By  Lt.  Blade,  U.  S.  N.,  1837,  66,  Iv,  199;  71, 788. 

By  G.  Beckwith,  1866-68,  69,  413.  K.,  66,  iv, 
201. 

By  W.  S.  Edwards,  71,787. 

By  W.  W.  Starr,  jr.,  73, 1021;  74,  ii,  267. 

By  Maj.  Barlow,  1878,  79,  349. 

Sur.  au.  act  Aug.  17,  1894;  made,  1896,  by  M^. 
Adams  (see  Projects),  96, 803. 

H.  lines  estab.  by  Sec.  War  in  1893,  94, 661. 

Of  outer  H.  au.  act  Mar.  3, 1905;  made,  1908.  R. 
by  Maj.  Taylor,'  07, 118. 

Including  Poquonock  E.  and  Cedar  Creek 
branches,  au.  act  Mar.  3,  1909;  made,  1909-10.  B. 
by  Lt.  Col.  Taylor,2 10, 138. 

Ex.  au.  act  June  25, 1910,  with  view  to  protecting 
Chans,  from  erosion  of  Long  Beach;  made,  1910,  by 
Lt.  Col.  Taylor.s  11, 149. 

Minor,  11, 1240. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
IS,  164. 

Maps.i  s  Map  of  H.,  79,  360;  88,  618;  85,  652; 
87,  612;  93,  940. 
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APPBOPBIATIONS. 

1836,    5  $10,000,  act  July  4,  95, 798. 


1838, 

6 11,550,  act  July  7,  93, 798. 
'360,95,798. 

1882, 

1884, 

20,000,85,655. 

1886, 

6,000,86,647. 

1888, 

10,000,88,560. 

1890, 

5,000,90,642. 

1892, 

5,000,93,691. 

1894, 

*3, 600,  94,665. 

1894, 

2,500,96,798. 

Total, 

72,900 

COMMEBCE. 

Important,  84, 666,  669. 
Description  of,  95,  868. 
Increasing  at  1894-96,  95,  859. 

CONTRACTS. 

1885.  J.  A.  Bouker,  constr.  of  break'r,  $1.22 1. 
St.    H.  &  A.  Beardsley,  dr.,  IH  o.  y.,  86,  664. 

1886.  E.  Brainard;,  dr.,  941  c.  y.,  87,  613. 
1889.    J.  H.  Fenner,  dr.,  16*  c.  y.,  89,  706. 
1891.    G.  B.  Beardsley,  dr.,  14.6*  0.  y.,  91,  786. 
1898.    A.  J.  Beardsley,  dr.,  17(>  c.  y.,  s.  m. 

($6,800),  93,  944. 

1894.  D.  V.  Howell,  St.,  $1.37  and  $2.27  t. 
($1,820),  95,  799. 

1896.  D.  V.  Howell,  St.,  $2.57  and  $1.47  t. 
($643),  95,  799. 

ENGINEEBS. 

Chief  ol  Engineers.  B.,  84, 99;  85, 86;  86, 87; 
87,  49;  88,  51;  89,  63,  70;  90,  67;  91,  70;  98,  75; 
93, 80;  94, 72;  95, 82,  93. 

In  cbarge: 

Lt.  Col.  W.  McFarland,  1884-86.  B.,  84,  666; 
85, 653. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  646; 
87,  613;  (Col.)  88,  568;  89,  702,  741;  90,  640;  01, 
784;  98, 689. 

Lt.  Col.  H.  M.  Eobert,  1893-96.  B.,  93, 942;  94, 
663;  (Col.)  96,  796,  856. 

Assistant.    H.  N.  Babcock.    B.,  84, 667. 


OPEBATIONS. 

1884-85.  4,974  t.  St.  placed  in  break'r;  19,984 
c.  y .  dr.  from  Cedar  Creek  Chan.,  of  which  half  the 
cost  was  paid  by  private  parties,  85, 654. 

1885-86.  5,440  t.  St.  placed  in  break'r,  partly 
completing  the  work  for  the  whole  1.,  86, 647. 

1886-87.  21,600  0.  y.  dr.  from  Cedar  Creek 
Chan.,  87, 613. 

1887-88.    24,868  o.  y .  dr.  from  chan.,  88, 559. 

1889-90.    68,000  c.  y.  dr.,  90, 641. 

1891-98.    28,000  c.  y.  dr.,  98, 690. 

1893-94.  26,000  c.  y.  dr.,  115  1.  f.  sea  wall  at 
Fayerweather  Isld.  rebuilt,  and  160  1.  f.  added, 
using  altogether  1,384  t.  St.,  94, 666. 

1894-95.  3  spur  js.  built,  and  riprapping  done, 
95,  797. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  84, 668;  88, 668;  89, 7.41;  93, 942; 
95, 857. 

H.  includes  the  lower  H.,  about  1^  m.  long,  and 
the  upper  H.,  consisting  mainly  ol  2  tidal  inlets, 
95,  857. 

PEIVATE  WOBK. 

Dr.  in  1884-85,  by  private  interests,  85,  86,  654 
(see  Operations,  1884-86). 

PBOJBCTS. 

In  1836-38,  $21,550  was  expend,  in  closing  a  breach 
across  Fayerweather  Isld.,  85, 653. 

By  Lt.  Col.  McFarland,  1883,  riprap  break'r 
2,700'  1.,  from  Fayerweather  Isld.  to  the  mainland, 
and  dr.  chan.  6'  x  80'  x  3,300'  m.  1.  w.,  up  Cedar 
Creek;  est.,  $80,000,  84,  607,  668;  85,  653;  87,  613; 
98,  690. 

SURVEYS. 

Au.  act  Aug.  2,  1882;  made,  1883,  by  Lt.  Col. 
McFarland,  84, 606. 

Ex.  for  break'r  to  Penfield  Beef  and  s.  from 
Fayerweather  Isld.  au.  act  Aug.  11,  1888;  made, 
1888,  by  Col.  Houston,  89, 741. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Eobert  (B.  fav.),  95, 866. 

Maps.    85,  654;  93, 944. 


*  Allotment,  from  ex.,  sur.,  and  contingencies,  for  repair  of  old  sea  wall. 
1  H.  D.  275,  521,  59th,  52d. 

s  H.  D.  751, 61st,  2d. 

8  H.  D.  89, 6!!d,  1st. 

<  Sra.'-B.,  Feb.  lii,  1827;  est.,  $6,201.20,  and  June  9,  1831,  est.,  $10,900.    (H.  D.  482,  55th,  2d.) 

'  Sea  wall,  Fayerweather  Isld. 

•  Sur. 


rSee  pp.  14-22  f  oi-  "| 
Lexplanations,  etc.J 
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SOUTHPOET  HARBOR,  CONN. 


APPROPIUATIONS. 

1829,  $6,097.00,  act  Mar.  2. 


1832, 
1836, 
1837, 
1870, 
187S, 
1876, 
1880, 
1881, 
1882, 
1902, 
1905, 
1907, 

191o| 

1912, 


4,490.43,  act  July  3. 
1,500.00,  act  July  4. 
1,000.00,  act  Mar.  3. 
*500.00,  79,  356. 
5,000.00,75,105. 
5,000.00,76,53. 
2,500.00,80,465. 
2,600.00,81,608. 
3,000.00,83,621. 
8,889.00,03,852. 
9,000.00,05,897. 
2,000.00,07,979. 

SO^-OOito  117>> 

«459.61P"'"'* 

15,000.00,  13,1459. 


Total,  07,435.94{  H.  D.  421;  67th,  2d,  gives  amt. 
in  1832  as  S4,490.43);  A.  R. 
gives  same  as  $4,490.23; 

COMMERCE. 

Important,  71, 828;  75,  ii,  262. 
Description  of,  97, 987. 

C.  use  of  H.  has  been  steadily  decreasing  for 
several  years  past,  11, 1248. 
1911,  5,308  t.,  IS,  172. 

CONTRACTS. 

1875.  Beattie  &  Dresser,  repairing  brealc'r 
$5.90  c.y.,  75,ii,  261. 

1876.  J.  H.  Fenner,  dr.  and  filling  between  the 
walls  ot  dilce,  374  c.y.;  depositing  in  d.  w.,  17it  c.  y., 
78,  406. 

1881.  J.  M.  Seward,  dr.,  19$  c.  y.,  81,  609.  J. 
McDermott,  dr.,  33tc.  y.,  88, 622. 

1882.  J.  H.  Fenner,  dr.,  32*  c.  y.,  83,  522. 
1902.    J.  P.  Banderson,  dr.,  28iit  c.  y.,  and  re- 
moving bowlders,  $10 1.,  03, 853. 

1905.  Atlantic  Dredging  Co.,  dr.  about  36,000 
c.  y.,  m  c.  v.,  and  r.  removal,  $13  c.  y.,  06,  938. 

1908.  Maritime  Dredging  Co.,  ledge  removal, 
lump  sum,  $1,972,000,  09, 1049. 

ENGINEERS. 

Chief  ol  Engineers.    R.,  70,  31,  76;  71,  80; 

75,105;  76,53;  77,48;  78,63;  79,69;  80,79;  81, 
94;  82,  95;  83,  91;  84,  97;  85,  86;  86,  87;  87,  50; 
97, 106;  02, 138;  03, 120;  04, 104;  OS,  111;  06, 112; 
07,  114;  08,  118;  09,  120;  10,  134;  11,  144;  12, 
171. 

In  charge: 

Maj.  D.  C.  Houston,  1870,  70,  74. 

Maj.  G.  K.  Warren,  1870-71.  R.,  70,  453;  71, 
823 

Maj.  J.  W.  Barlow,  1875-83.  R.,  75,  ii,  261;  76, 
229;  77,  218;  78,  406;  79,  354;  80,  464;  81,  C07; 
82,  620. 

Lt.  Col.  W.  McFarlaad,  1883-86.  R.,  83,  521; 
84,  653;  85,  665. 

Lt.  Col.  D.  C.  Houston,  1886-88.  R.,  86,  648; 
87,616;  (Col.)  88,  581. 

Maj.  S.  S.  Leach,  1897.    B.,  97, 986. 

Maj.  C.  F.  Powell,  1902-05.  R.,  02, 943;  03,  861; 
(Lt.  Col.)  04, 989;  05, 895. 

Maj.  H.  Taylor,  1905-10.  R.,  06,  936;  07,  977 
08, 1025;  (Lt.  Col.)  09, 1049;  10, 1173. 

Gapt.  A.  B.  Waldron,  1911-12.  R.,  11, 1246;  12, 
1458. 

Assistant.    W.  W.  Starr,  jr.    R.,  76, 229. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  early  projs.,  71, 826. 

By  Maj.  Warren,  1871,  repairing  and  raising 
break'r,  $9,375;  dike,  $2,860,  71, 827. 


By  W.  W.  Starr,  1870,  Chan.  5'  x  60',  $11,055;  or 
4'  X  50',  $8,085,  76,  230. 

OPERATIONS. 

1829-32.    Break'r  built,  $10,587,  70,  453. 

1836.    Repairs,  70,  453. 

1876-76-77.  Break'r  raised  2',  with  fence 
2.5'  X  135',  76,  63,  229. 

1877-78.  Break'r  and  dike  repaired;  chan.  dr. 
to  60'  X  4'  from  outer  beacon  to  break'r;  15,000  c.  y. 
removed,  78,  63,  406. 

1880-81.    11,294  c.  y.  dr.,  81,  607. 

1881-82.    0,768  c.  y.  dr.,  §2,  621. 

1882-83.  8,390  c.  y.  dr.;  proj.  for  imp.  com- 
pleted, 83,  522. 

1902-03.  Chan.  dr.  for  about  2,200',  and  break'r 
repaired,  03, 851. 

190.3-04.    l,471c;y.  dr.,04,  989. 

1904-06.    Break'r  repaired,  06,  895. 

1905-06.  28,036  c.  y.  dr.,  and  114.73  c.  y.  bowl- 
ders removed,  06,  930. 

1907-08.    2  breaks  repaired  in  break'r,  08, 1025. 

1908-09.  141  c.  y.  dr.,  and  about  157  c.  y.  r. 
removed;  brealt'r  repaired,  09, 1049. 

PHYSICAL  CHARACTERISTICS. 

Described,  71,  824;  88,  561;  97,  986. 

Tidal  observations,  71, 828;  76, 230. 

H.  formed  by  the  lower  pait  ol  Mill  R.,  a  small 
stream  flowing  into  Long  Isld.  Sound,  about  6  m. 
w.  ot  Bridgeport;  w.  averages  less  than  100  y.,  and 
the  part  used  for  C.  is  about  1  m.  1. ,  97, 986. 

Considerable  shoaling  outside  of  break'r,  1 1,  1245. 

PLANS.    (See  Estimates  and  Projects.) 

History  of  early  plans,  71,  824. 

By  W.  W.  Starr,  1876,  dr'g  chan.  4'-6'x  50',  76, 
229,  230. 

PROJECTS.    (See  Estimates  and  Plans.) 

Earliest  proj.,  1827,  provided  for  st.  break'r,  ex- 
tending s.  1,420'  on  the  e.  side  of  the  H.,  and  a  dike 
extending  n.  1,460'  from  head  ot  the  break'r.  Work 
completed,  1838;  cost,  $10,687.23,  70,  463;  86,  648. 

1875,  break'r  repaii'ed  and  raised  2',  76,  53,  229; 
86,  648. 

1876,  proj.  modified  to  provide  for  dr.  chan. 
60'  X  4'  I.  w.  from  Long  Isld.  Sound  to  wharves  at 
Southport.  1877,  proj.  amended  to  provide  lor  100' 
w.,  78,  406;  79,  59,  355;  86,  648. 

Proj.  practically  completed,  1883,  83,  522;  84, 
053;  86,  648. 

1896,  Capt.  Leach  est.  $12,700  to  imp.  the  H., 
with  an.  expend.  ot$300  for  mainten.,  97,  987. 

Act  June  13, 1902,  au.  chan.  0'  x  100'  at  the  outer 
bar,  and  through  the  lower  part  ot  the  II.;  est., 
S12,.500,  and  $200  for  repaii-s  to  break'r  with  $300  ann. 
mainten.,  02, 138. 

Capt.  Waldron  recom.  modification  of  proj.  to 
provide  chan.  0'  x  100'  from  C  curve  in  Long  Isld. 
Sound  to  second  tui'n  inside  of  break'r,  thence 
same  d.  and  w.  of  75'  upstream  as  far  as  docks, 
and  00'  along  doclc  front;  also  an  anchorage  basin 
6'  X  75';  and  removal  of  2  pieces  of  ledge  r.  to  7'; 
est.  additional  cost,  $15,000,  with  $800  an.  mainten., 
11, 1246.    Au.  act  July  25,  1912,  12, 171. 

SURVEYS. 

By  J.  Anderson,  1826,  71,  824. 

By  Maj.  Houston,  1870-71,  ex.  and  sur.,  70,  31, 
76,  453;  71, 86. 

Sur.  au.  act  June  3,  1896;  made  by  Capt.  Leach, 
1896  (R.  fav.)  (see  Projects),  97,  986. 

By  W.  W.  Starr,  1870,  under  direction  of  Maj. 
Houston,  76,  229,  230. 

Maps.    Sketch  of  break'r,  71,  824,  825. 
Map  of  the  H.,  70,356. 
82,  620;  86,  648. 


♦Allotted. 

1  Pur.— R.,  Tib.  19, 1827;  est., 

»  Trans,  from  Greenwich  H. 


i.l8,  and  Sept.  26, 1838,  est.  $2,581.60.    (H.  D.  482,  65th,  2d.) 
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D-79     WESTPORT    HARBOR    AND     SAUGATUCK    RIVER 

(Saugatuck  Harbor,  Cedar  Point,  Saugatuck  River),  COJMV.' 


APPBOPBIATIONS. 

$400. 00  (sur.),  act  May  20. 

1,500.00,71,801. 
2  28. 00,  act  Apr.  30, 1830. 

1,000.00,00,1343. 

3,000. 00,  act  July  4. 

3,734.00,  act  Mar.  3. 

4,782,00,  act  July  7. 

2,600.00,67,44. 

2,500.00,  70,74. 

7,000.00,93,947. 

3,000.00,95,803. 

3,000.00,96,712. 

2,000.00,07,980. 
600.00i,„  ,,,5 
270. 99r**'"^^- 


1827, 
1830, 
1836, 
1836, 
1837, 
1838, 
1867, 
1870, 
1892, 
1894, 
1896, 
1907, 

1910{ 

Total,  35,214.99  (incl.  misc.,  $35,341.12,  IS, 
1460:  see  H.  D.  421,  57tli, 
2d). 

COMMERCE. 

Important,  71, 804;  73, 1022, 1025;  79, 323. 

Description  of,  96,  806. 

1911, 14,011 1.,  mainly  coal,  13, 175. 


CONTEACTS. 

1870.r  J.  Beattie,  dry  rubblest.  work,  $10  c.  y.; 
excavation  in  sand,  40il;  c.  y.,  70,  444. 

1893.  E.  E. Seward,  dr'g,  27* c.y.,s.m.  ($5,400), 
93  947. 

1897".  D.  Toomey,  $3.25  t.  ($1,137.50).  T.  A. 
Scott,  removal  of  bowlders,  $7 1.  ($700),  97, 962. 

1907.  Thames  Tow  Boat  Co.,  130  c.  y.,  ledge, 
lump  sum,  $1,942,  08,  1026. 


DOCCMENTS.    (Not  published  in  reports.) 
H.  Doc.  18,  39th  Cong.,  2d  sess.,  71, 801. 

ENGINEERS. 

Chief  of  Engineers.  R.,  67,  44;  68,  66;  69, 
67;  70,  74;  71,  86;  73,  84;  .73,  92;  78,  51;  84,  99; 
91,  80;  93,  81,  91;  94,  73;  95,  82;  96,  78, 102;  97, 
96;  98,  102;  99,  115;  00,  131;  01,  189;  03,  136; 
03, 118;  04, 101;  05, 108;  06, 108;  07, 116;  08, 120; 
09, 122;  10, 136;  11, 146;  13, 173. 

In  cbargc: 

Maj.  D.  C.  Houston,  1867-70.  R.,  67,  451;  68, 
749;  69,  410. 

Maj.  G.  K.  Warren,  1870-73,  1879.  R.,  70,  444; 
71,  800;  73,  900;  73, 1021;  79,  320. 

Maj.  W.  McFarland,  1882.    R.,  84,  675. 

Maj.  J.  W.  Barlow,  1884.    R.,  84,  673. 

Col.  D.  C.  Houston,  1891-92.    R.,  91,  840. 

Lt.  Col.  H.  M.  Robert,  1893-95.  R.,  93, 945,  990; 
94, 667;  (Col.)  96, 800. 

Maj.  H.  M.  Adams,  1896.    B.,  96,  710,  806. 

Maj.  S:  S.  Leach,  1897-1901.  R.,  97, 961;  98, 964; 
99, 1177;  00, 1342;  01, 1180. 

Maj.  C.  F.  Powell,  1902-06.  R.,  03,  939;  03, 
849;  (Lt.  Col.)  04, 987;  05,  893. 

Maj.  H.  Taylor,  1906-10.  R.,  06,  934;  07,  978; 
08, 1026;  (Lt.  Col.)  09, 1050;  10, 1174. 

Capt.  A.  E.  Waldron,  1911-12.  B,  11,  1247; 
13,  1458. 

Assistants: 

Capt.  W.  H.  Swift.    R.,  71,  801. 

H.  N.  Baboock.    R.,  71,  802;  73, 1022;  84,  676. 

Lt.  W.  E.  Craighill.    R.,  96,  810. 


OPERATIONS. 

1837.  Sea  wall  at  Cedar  Ft.  completed  for 
$1,000;  Chan,  excavated  to  i',  71, 801;  73, 1022. 

1867-70.  Work  suspended;  sur.  made,  67, 451 ; 
68, 749;  70, 74,  444 

1870-71.  Sea  wall  at  Cedar  Ft.  repaired;  sur. 
made,  71,  86,  801, 802. 

1871-73.    Work  suspended;  surs.  made,  73,84; 


73, 92, 1021. 
1893-93. 
1893-94. 
1895-96. 
1896-97. 


3,651  c.  y.  dr.,  93,  946. 

12,991  c.  y.  dr.,  94,  670. 

9,759  c.  y.  dr.,  96,  712. 

400  t.  St.  placed '  in  break'r;  36  t. 
bowlders  removed,  97, 961. 
1897-98.    67  t.  r.  removed,  98, 964. 
1907-08.    Eock  removal  in  progress,  08, 1026. 
1908-09.    Eock  removal  completed,  09, 1050. 

PHYSICAL  CHARACTERISTICS. 

General  description,  71,  802;  73,  1021,  1022;  79, 
321;  84, 674;  96, 810. 

Tidal  observations,  73, 92, 1022. 

Description  of,  Westport  H.,  93,  990. 

Westport  H.  comprises  the  portion  of  Saugatuck 
E.  below  Westport,  93,  990. 

FLANS.    (See  Projects.) 

By  H.  N.  Babcook,  1871,  repairs  and  protection 
of  break'r  and  removing  loose  r.  in  -cnan.;  est., 
$1,424,  71,  803.  For  imp.  canal  by  dr.  to  6',  bank- 
ing up  and  riprapping  e.  side,  buUding  wall,  and 
paving  both  banks;  est.,  $26,369,  or  without  pav- 
ing, $20,010,  71,  803;  73, 1025. 

By  H.  N.  Babcock,  1873,  dr.  chan.  6'  x  60'  to  head 
of  navigation;  est.,  $54,000,  73, 1022, 1025. 

By  Lt.  Col.  McFailand,  1883,  imp.  of  the  H.  by 
Increasing  the  d.  of  cban.  between  Saugatuck  and 
Westport  to  4'  1.  w.,  and  w.  to  100';  est.,  $36,000, 
84, 675. 

By  Col.  Houston,  1891,  excavation  of  a  cban. 
6'  X 100'  m.  1.  w.  between  Saugatuck  and  Westport; 
est.,  $40,000,  with  an  an.  cost  of  $2,000  for  mainten.; 
est.  tor  a  4'  cban.  60'  w.  up  to  Westport,  $10,000, 91, 
842. 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  Anderson,  1827,  to  straighten  and  d. 
Chan,  inside  the  bar  and  constr.  of  a  canal  4'  x  08' 
across  the  "Great  Marsh"  on  w.  side  of  E.;  est., 
$6,128,  71, 801;  73, 1022. 

By  Maj .  Houston,  1867,  repair  of  break'r  and  walls 
of  the  canal;  est.,  $12,153,  67,  44,  452. 

By  Col.  Houston,  1892,  dr.  a  chan.  4'  x  100'  to  the 
village  of  Westport;  est.,  $10,000,  93,  946. 

By  Maj.  Adams,  1896,  removal  of  rs.,  bowlders, 
etc.,  from  the  chan.  of  Westport  H.,  and  repair  of 
break'r  at  Cedar  T>t.;  est.,  $8,000,  96,  711,  806. 

SURVEYS. 

By  Lt.  Col.  Anderson,  1827,  71, 801. 

By  Maj.  Houston,  1867,  67,  451;  70,  74,  444. 

By  H.  N.  Babcock,  1870,  71, 802;  73, 84. 

By  H.  N.  Babcock,  1872,  73, 1021, 1022. 

Bench  marks  described,  73, 1023. 

Au.  act  Aug.  2, 1882;  made,  1883,  by  Maj.  McFar- 
land, 84,  675. 

Ex.  of  Saugatuck  E,  au.  act  Sept.  19, 1890;  made, 
1891,  by  Col.  Houston,  91, 840. 

Ex.  Westport  H.  au.  act  July  13, 1892;  made  by 
Col.  Houston  (R.  fav.),  93, 990. 

Sur.  Westport  H.  au.  act  Aug.  17, 1894;  made  by 
Maj.  Adams,  1895  (B.  fay.  for  limited  imp.;  see 
Projects),  96, 806. 

Maps.    94, 670. 


■  Sur.— R.,  Feb.  27, 1827;  est.,  $6,128.65.    (H.  D.  482,  55th,  2d.) 
'  Removing  obstr.  m  R. 


rSee  pp.  14-22  for  1 
Lexplanatlons,  etc.J 
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NORWALK  HARBOR,  CONN.' 


1829, 

J80,actMar.  3(sur.). 

1872, 

10,000,  72, 84. 

1873, 

10,000,  73,  92. 

1874, 

10,000,  74,  103. 

1875, 

7, 000,' 76, 105. 

1878 

6,000,  78,  54. 

1879, 

10,000,  79,  59. 

1880, 

5,000,  80,  466. 

1881, 

5,000,81,610. 

1882, 

5,000,82,623. 

1884, 

5,000,  84,  654. 

1886, 

3,000,  86,  651. 

1888, 

2  3,000,88,564. 

1890, 

4,000,  90,  646. 

1894, 

15,000,95,806. 

1890, 

10,000,  96,  715. 

1899, 

2,000,  99, 1179. 

1902, 

*13,833,  03,  862. 

1904, 

*7,000,  05,  897. 

1905, 

4,000,  05,  897. 

1907, 

63,500,07,976. 

1910, 

4,000,  10,  1171. 

Total,  202,413    (inol.   misc.,   $203,422.08,    13, 
1456). 

COMMERCE. 

C.  advantages  of  Norwalk,  73, 902. 

Business  o£  South  Norwalk  requires  chan.  of 
greater  dimensions,  84,  655. 

Description  of,  93, 992. 

For  1911,  206,248  t.;  decrease  of  11.9%  from  C.  of 
1910;  rates  lowered,  1-3, 109, 1456. 

CONTRACTS. 

1873.  G.  H.  Ferris,  dr.  35,175  c.  v.,  24i(t!,  73, 
901;  73, 1025. 

1873.  E.  E.  Seward,  dr.  19,896  c.  v.,  450,  73, 
1026;  74,ii,269. 

1874.  E.  B.  Seward,  dr.  36,716  c.  y.,  23$,  75,  ii, 
262;  76, 231:  contract  extended,  76,  231. 

1876.  H.  N.  &  A.  J.  Beardsley,  dr.  44,444  c.  v., 
13}$,  76,  ii,  263;  76,  231. 

1878.  J.  M.  Seward,  dr.  26,080  c.  v.,  40t  and 
14t,  79, 363. 

1879.  H.  N.  &  A.  J.  Beardsley,  dr.,  lot,  lit, 
and  SSt  c.  y.,  80,  467. 

1880.  H.  N.  &  A.  J.  Beardsley,  dr.,  12$  and  14i|! 
c.  y.,  81,  611. 

1881.  F.  Pidgeon,  jr.,  dr.,  17<f  c.  y.,  83, 623. 
1883.  J.  McDermott,  dr.,  18t  c.  y.,  83, 524. 
1886.  H.  N.  Beardsley,  dr.,  gjt  c.  y.,  85,  667. 
1886.  A.  J.  Beardsley  &  Son,  dr.,  IIM  c.  y., 

87  618. 

1*889.  A.  J.  Beardsley  &  Son,  dr.,  11$  and  16$, 
c.  y.,89,708. 

1891.    G.  B.  Beardsley,  dr.,  14.6$  c.  y.,  91,  787, 

1894.  A.  J.  Beardsley,  dr.  83,916  c.  y.,  14.3$ 
c.  y.,  96, 806. 

1896.  G.  B.  Beardsley,  dr.,  8i$  c.  y.  ($6,960) 
97  964.  -    %    /      /, 

1899.  Newburgh  Dredging  Co.,  dr.,  19$  c.  y. 
($1,999.94),  99, 1179. 

1903.  John  P.  Banderson,  dr.,  16$  c.  y.;  remov- 
ing bowlders,  $10 1.,  03, 863. 

1905.  JohnP.  Banderson,  dr.  about  8,000  c.  y., 
18$  and  26$  c.y.,  06, 937: 

1907.  John  P.  Banderson,  dr.  132,914  o.  y.,  14$ 
o.  y.,  s.  m.;  International  Contracting  Co.,  dr.  about 
141,000  o.  y.,  16$  and  30$  o.  y.,  and  removing  r.,  $10 
c.  y.,  08, 1022. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  71,  87;  73,  84;  73, 
92;  74,  102;  76,  105;  76,  53;  77,  48;  78,  54;  79, 
59;  80,  80;  81,  95;  83,  96;  83,  91;  84,  97;  86,  87; 
86,  88;  87,  60;  88,  51;  89,  64;  90,  57;  91,  71;  93, 
76;  93,  82,  91;  96,  83,  96;  96,  79,  103;  97,  98;  98, 
104,  111;  99,  117;  00,  133;  01,  191;  03,  137;  03, 
118;  04,102;  06,109;  06,109;  07,111, 118;  08,116; 
09, 117;  10, 131, 138;  11, 140;  13, 166. 


Maj.  G.  K."  Warren,  1871-75.  R.,  73,  900;  73, 
1026;  74,  ii,  268. 

Maj.  J.  W.  Barlow,  1875-83.  B.,  76,  ii,  262;  76, 
231;  77,  219;  78,  408;  79,  363;  80,  466;  81,  609; 

83,  622. 

Lt.  Col.  W.  McFarland,  1883-80.    B,,  83,  523; 

84,  664;  85,  656. 

Lt.  Col.  D.  C.  Houston,  1886-92.  R.,  86,  649; 
87,  616;  (Col.)  88,  662;  89,  706;  90,  643;  91,  786; 
93  692 

Lt.  Col.  Bobert,  1893-95.  R.,  93,  948,  991;  (Col.) 
95, 804. 

Maj.  H.  M.  Adams,  1896.    R.,  96,  713,  813. 

Mai.  S.  S.  Leach,  1897-1901.  R.,  97, 903;  98, 966, 
989;  99, 1178;  00,  1344;  01, 1181. 

Mai.  C.  F.  Powell,  1902-05.  R.,  03,  940;  03,  849; 
(Lt.  Col.)  04,  988;  05,  894. 

Maj.  H.  Taylor,  1906-10.  R.,  06,  935;  07,  975; 
08, 1020;  (Lt.  Col.)  09, 1046;  10, 1171. 

Capt.  A.  E.Waldron,  1911-12.  R.,  11,1243;  13. 
1456. 


Assistants: 

J.  H.  Dager.    R.,  73, 902. 
L.  S.  Chase,  73, 903. 
W.  W.  Starr,  jr.    R.,  73, 1020;  74,  ii, 
264. 


9;  76,  ii, 


LEGISLATION. 

Incorporation  of  the  Norwalk  H.  Imp.  Co.  by  the 
General  Assembly  of  Coimecticut,  73, 904. 

OPERATIONS. 

1873-73.    35,176  o.  y.  dr.,  73, 1025. 
1873-7.4.    19,895  c.  y.  dr.,  74,  ii,  269. 
1874-76.    20,730  c.  y.  dr.,  75,  ii,  264. 
1876-76.    60,429  c.  y.  dr.,  76, 231. 
1878-79.    26,080  c.  y .  dr.,  79, 364. 
1879-80.    45,519  0.  y.  dr.,  80, 466. 
1880-81.    38,083c.y.  dr.,  81,609. 
1881-83.    26,169  c.  y.  dr.,  83,  622. 

26,003  c.  y.  mud  and  shells  dr.,  83, 


1883-83, 
623. 

1884-85. 
86,  666. 

1885-86. 

1886-87. 
br.,  87, 617. 

1888-89. 

1889-90. 

1891-93, 


16,464  c.  y.  dr.  from  w.  side  of  chan., 

34,824  0.  y.  dr.,  86,  660. 

20,427  0.  y.  dr.  from  chan.  above  BR. 

122,332  0.  y.  dr.  from  chan.,  89,  706. 
96,591  c.  y.  dr.,  90, 644. 
28,000  c.  y.  dr.,  93,  693. 

1896-97.    165,720c.y.  dr.,  97,903. 

1899-00.    10,500  0.  y.  dr.,  00, 1344. 

1903-03.  78,492  c.  y.  dr.,  and  IJ  t.  bowlder 
removed,  03,  849. 

1904-05.  36,234  c.  y.  dr.,  and  4.644  c.  y.  r.  re- 
moved, 05, 894. 

1906-06.  18,506  c.  y.  dr.,  and  9.44  c.  y.  bowlders 
removed;  proj.  completed,  06, 936. 

1907-08.    206,656  0.  y.,  s.  m.,  dr.,  08, 1021. 

1908-09.  80,032  0.  y.  dr.,  and  159,034  c.  y.  i. 
removed;  proj.  completed,  09, 1046. 

1909-10.  21,392  c.  y.  ordinary  material,  3  piles, 
and  2.31  c.  y.  r.  removed.  Of  this  amount,  16,462 
c.y.  were  from  E.  Norwalk  Chan.,  4,323  c.y.  and  3 
piles  from  10'  chan.  in  vicinity  of  S.  Norwalk,  and 
1,607  c.  y.  and  2  bowlders  from  8'  chan.  near  Nor- 
walk, 10, 1171. 

PHYSICAL  CHARACTERISTICS. 

Character  of  E.  bed,  73,  901,  902. 

Tides,  73,  902. 

Situation  and  surroimdings  of  Norwalk  H.,  86, 
666. 

Description  of  the  H.,  88,  502. 

Description  of,  93,  992;  (S.  Norwalk)  98, 990. 

A  narrow  tidal  estuary  extending  about  3  m.  u. 
from  Long  Isld.  Sound  to  Norwalk,  96,  813. 

Filling  along  sides  of  chans.  running  through 
tidal  mud  flats  bare  at  1.  w.,  10, 1171. 


♦Allotment. 

>  Sur.— R.,  May  10,  1830;  est.,  $16,668.96.    (H.  D.  482,  66th,  2d.) 

«  Part  of  anapp.  of  $28,000,  ol  which  $26,000  was  required  to  be  expended  on  chan.  to  Wilson's  Pt.,  93, 694. 
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PEIVATE  WORK. 

Description  of,  96,  813. 

PROJECTS. 

By  Maj .  Warren,  dr.  and  the  removal  of  bowlders 
to  give  Chan.  6'  x  lOO'j  est.,  $35,000,  79, 902. 

By  Maj.  Barlow,  additional  dr.,  $30,000,  76,  231. 

In  1881  proj.  modified  to  admit  of  d.  of  8'  below 
S.  Norwalk,  81,  609.  1872  to  1886,  incl.,  $76,000 
app.,  when,  in  1886,  it  was  est.  that  $7,000  would  be 
required  to  complete  proj.,  86, 650. 

By  Col.  Houston,  1888,  dr.  the  lower  chan.  up  to 
Wilsons  Pt.  to  15'  X  300';  est.,  $52,900,  89,  64,  707. 
In  consequence  of  the  large  amount  of  dr.  done  by 
private  and  corporate  enterprise  the  cost  of  this 
proj.  reduced  to  an  est.  of  $4,000  for  completion  in 
1889,  89,  707. 

By  Col.  Robert,  removing  shoal  at  Perrys  Pt., 
and,  should  funds  permit,  w.  the  bend  near  Keysers 
Isld.,  95,  805. 

By  Col.  Robert,  1894,  modification  by  Maj. 
Adams  in  1896,  for  dr.  away  Ferry  Pt.  shoal  on  the 
w.  side  of  the  chan.,  between  the  ER.  dock  and 
Jeimings  Wharf,  to  6'  m.  1.  w.;  the  2  bends  at  the 
H.  entrance  to  10'  m.  1.  w.;  and  tor  w.  to  150'  and 
d.  to  10'  at  m.  1.  w.,  the  chan.  up  to  S.  Norwalk; 
est.,  $77,000,  and  $2,000  for  mainten.  an.,  96,  714, 
814. 

In  1897  Maj.  Leach  est.  $18,960  to  extend  imp.  up 
to  S.  Norwalk  H.,  with  an  an.  cost  of  $2,500  for 
mainten.,  98, 991. 


Lt.  Col.  Powell  est.  lor  completion  of  proj.  $4,000, 
and  for  mainten.  $7,000,  04, 988. 

Au.  act  Mar.  2, 1907,  for  restoration  of  the  10'  x  150' 
Chan,  to  S.  Norwalk,  thence  8'  x  100'  to  Norwalk, 
thence6'x75'todoclcs  at  E.  Norwalk;  est.,  $63,500, 
and  $8,000  an.  mainten.,  07,  111. 

Reex.  recom.,  13, 169. 

SURVEYS. 

By  J.  H.  Dager,  1871.    R.,  73,  902. 

Norwalk  B.,  83,  622. 

Ex.  au.  act  July  13, 1892;  made  by  Col.  Houston 
(R.  fav.),  93, 991. 

Sur.  au.  act  Aug.  17, 1894;  made  by  Maj.  Adams, 
1895  (see  Projects),  96,  813. 

Sur.  of  S.  Norwalk  H.  au.  act  June  3, 1896;  made, 
1897,  by  Maj.  Leach  (R.  fav.;  see  Projects),  98, 989. 

Pre.  ex.  and  sur.  au.  a£t  Mar.  3,  1905.  R.  by 
Maj.  Taylor,  Dec.  16,  1905,  and  Oct.  23,  1906,  with 
view  to  securing  chan.  8'  d.  to  head  of  navigation, 
6'  d.  to  E.  Norwalk,  and  w.  main  chan.  at  S.  Nor- 
walk to  aSord  turning  basin,'  07, 118. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  Norwalk 
outer  H.,  with  view  to  removal  of  shoal  near  to 
and  w.  of  White  Rock,  and  straightening  mam 
chan.  between  Gregorys  Pt.  and  S.  Norwalk.  R. 
by  Lt.  Col.  Taylor,  May  28,  and  Aug.  30, 1909;  est., 
$3,500,2 10, 138. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
04, 103;  13, 167. 

Maps.i '   Map,  79, 364;  85,  656;  89, 708. 
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WILSON  POINT  HARBOR,  CONN. 


APPROPRIATIONS. 

1888,      sj25,000,  91,  72. 
1890,  30,000,  91,  791 

Total,        65,000 

CONTRACTS. 

1891.    A.  J.  Beardsley  &  Son,  dr.,  8Jtc.  y.,  91, 
790. 

ENGINEERS. 

Chief  of  Engineers. 
82;  94,  73;  95,  83. 


R.,  91,  72;  93,  76;  93, 


Col.  D.  C.  Houston,  1890-92. 
695. 

Lt.  Col.  H.  M.  Eobert,  1893-95. 
671;  (Col.)  95,  807. 


R.,  91,  789;  93, 
R.,  93, 950;  94, 


OPERATIONS. 

1890-91.    124,974  c.  y.  dr.,  91,  790. 
18991-93.    54,026  c.  y.  dr.,  93,  696. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  789. 

PROJECTS. 

By  Col.  Houston,  1888,  excavation  of  chan. 
15'  X  300'  up  the  H.  to  vicinity  of  the  RR.  wharves; 
est.,  $52,900,  91,  790. 

StXRVETS. 

93,  950. 
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FIVEMILE  RIVER  HARBOR,  CONN. 


APPROPRIATIONS. 

1888, 

$5,000,  88,  52. 

1890, 

5,000,90,647. 

1892, 

5,000,  93,  698. 

1894, 

2,500,95,810. 

1896, 

2,500,96,717. 

1899, 

2,500,99,1181. 

1902, 

*  4, 500,  03,  852. 

1905, 

*  6, 000,  05,  897. 

1907, 

*7,000,O7,979. 

1910, 

5,000,  10, 1174. 

1911, 

2,000,  11, 1247. 

Total,  47,000  (less  $209.56  trans,  to  Stamford 
H,  and  incl.  sales,  $46,895.55, 
13, 1469). 
COMMERCE. 
Present  and  prospective,  87, 640,  641. 
Description  of,  96,  716. 
Mostly  oysters,  1911, 12,000±  t.,  10, 133;  13, 168. 

CONTRACTS. 

1889.    E.  Parrott,  dr.  plant,  $8.50  per  hour,  89, 
711. 


1891.    G.  B.  Beardsley,  dr.,  14.6*  c.  y.,  91,  794. 

1893.  A.  J.  Beardsley,  dr.,  14Ji|!  c.  y.,  s.  m., 
$2,900,  93,  953. 

1894.  J.  H.  Fenner,  dr.  14,815  c.  y.,  at  13U  c.  y., 
95, 811. 

1896.  G.  B.  Beardsley,  dr.,  8i*  c.  y.,  $1,700, 
97,  966;  4,463  c.  y.,  at  14.3(!  c.  y.,  98, 968. 

1899.  Hartford  Dredging  Co.,  dr.,  18*  c.  y., 
$2,399.94,  99, 1181. 

1903.  John  P.  Kanderson,  dr.,  14*  c.  y.;  remov- 
ing bowlders,  $10 1.,  03, 853. 

1905.  Atlantic  Dredging  Co.,  dr.,  IS*  c.  y.,  06, 
938. 

1907.  John  P.  Banderson,  dr.,  IM*  c.  y.,  s.  m., 
08, 1027. 

1911.  J.  P.  Banderson,  dr.  40,000  c.  y.,  at  ISi 
c.  y.,  s.  m.,  11, 1249. 

ENGINEERS. 

Chief  of  Engineers.  B.,  87,  56;  88,  52;  89, 
65;  90,  58;  91,  72;  93,  76;  93,  83;  94,  74;  95,  84; 
96,  80;  97,  100;  98,  106;  99,  119;  00,  135;  01, 
192;  03,  137;  03,  119;  04,  103;  05,  110;  06,  110; 
07,112;  08,116;  09,118;  10,133;  11,142;  13,168. 


*  Allotment. 

'  H.  D.  262,  59lh,  2d. 


>  H.  n.  396,  61st,  2d. 

»  Part  of  an  app.  of  $28,000  for  Norwalk  H. 


rSee  pp.  14-22  for  l 
Lexplanatious,  etc.J 
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In  charge: 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  87,  639; 
(Col.)  89, 710:  90, 646;  91, 792;  93,  697. 

U.  Col.  H.  M.  Robert,  1893-95.  B.,  93,  952;  94, 
674:  (Col.)  95, 809. 

M^.  H.  M.  Adams,  1896.    E.,  96,  716. 

Ma^.  S.  S.  Leach,  1897-1901.  B.,  97, 965;  98, 968; 
99, 1180:  00, 1346;  01, 1183. 

Mai.  Chas.  F.  PoweU,  1902-05.  B.,  02,  041;  03, 
8S0;  (L  .  Col.)  04, 988;  OS,  895. 

Maj.  Harry  Taylor,  1906-10.  E.,  06, 935;  07, 976; 
08, 1023;  (Lt.  Col.)  09, 1048;  10, 1172. 

Capt.  A.  E.  Waldron,  1911-12.  E.,  11, 1244;  18, 
1457. 

OPEEATIONS. 

1888-89.  10,976  c.  y.  dr.,  89, 711. 
18S9-90.  11,962  c.  y.  dr.,  00, 647. 
1891-93.  30,000  o.  y.  dr.,  93,  698. 
1893-94.  30,000  c.  y .  dr.,  94,  675. 
1805-96.  15,014  0.  y.  dr.,  96, 717. 
1897-98.  21,956  e.  y.  dr.,  98, 968. 
1903-03.  28,928  c.  y .  dr.,  03, 860. 
1905-06.  29,943  0.  y.  dr.,  06, 935. 
1907-08.  38,284  c.  y.  dr.,  08, 1023. 
1911-13.  31,549  c.  y.  dr.,  restoring  chan.  to 
proj.  dimensions,  13, 1457. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of,  87,639;  89,710;  03,952;  01,192. 

Hapid  shoaling  due  to  high  banks  and  soft  mud, 
08, 1023. 

Max.  drafts,  tides,  etc.,  13, 169. 

3  m.  to  sw.  of  Norwalk  H.,  and  16  m.  sw.  from 
Bridgeport  H.,  13, 168. 

PBIVATE  WOBK. 

Chan,  on  e.  side  of  E.  dr.  to  the  docks  by  tho 
dock  owners,  94,  675. 

PBOJECTS. 

By  Col.  Houston,  1886,  d.  the  H.  and  approaches 
by  a  Chan.  8'  x  100'  x  6,000'  m.  1.  w.;  est.  first  cost, 
125,000  with  81,000  for  an.  mainten.,  87,  641;  89, 
710;  93,  697.  Est.  by  Col.  Robert,  1894,  $45,000, 
94,  676. 

Maj.  Taylor,  1908,  reported  cost  of  extension 
necessary  to  complete  proj.  out  of  proportion  to 
probable  benefits,  08, 1023;  reex.  desirable,  13, 169. 

SUBVEYS. 

Ex.  au.  act  Aug.  5, 1886;  made,  1886,  by  Lt.  Col. 
Houston,  87,  639. 
Minor,  03, 941;  03,  850;  08, 1023. 
Maps.    94,  676. 
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DARIEN  HARBOR,  CONN. 


ENGINEEBS. 

duel  of  Engineers.    B.,  13, 178. 

Incliarge.    Capt. A.E.Waldron,1911-12, 13, 137. 


SUEVEY. 

Ex.  and  sur.  au.  a«t  June  25, 1910,  13, 178. 


D-90 


TOMAC  HARBOR,  CONN. 


ENGINEEBS. 

Cliiet  of  Engineers.    E.,  04, 106,  993, 995. 
Boards.    BEEH.,  B.,  04,  996. 
In  charge.    Lt.  Col.  C.  F.  Powell,  1902-05. 
04,  993. 


E., 


PHYSICAL  CHAEACTEEISTICS. 

H.  a  small  cove  at  about  middle  point  of  n.  shore 
of  Stamford  H.,  Conn.,  04,  995. 

SUEVEY. 

Pre.  ex.  au.  act  June  13,  1902.    E.  by  Lt.  Col. 
Powell,  Jan.  16, 1903'  (unfav.),  04, 106, 107,  993. 


D-91 

ENGINEEBS. 

Chief  of  Engineers. 
In  charge.    Capt.  A. 
137. 


COVE  HARBOR,  CONN. 


E.,  13, 178. 

E.  Waldron,  1911-12, 13, 


SUEVEY. 

Ex.  and  sur.  au.  act  June  25, 1910,  13, 178. 


D-93 

APPBOPEIATIONS. 


STAMFORD  HARBOR,  CONN.^ 


1829, 

5100. 00  (sur.),  act  Mar.  2. 

1886, 

10,000.00,87,619. 

1888, 

5,000.00,88,664. 

1890, 

5,000.00,90,649. 

1892, 

15,000.00,93,700. 

1894, 

10,000.00,95,816. 

1896, 

10,000.00,96,720. 

1899, 

6,000.00,99,1183. 

1902, 

10,111.00,03,852. 

1905, 

18,000.00,05,897. 

1907, 

68,000.00  07,979. 

32,000.00 

1910 

'  209.  66  10, 1176. 

< 939. 97 

Total,  180,300.53  (less  SlOO  app.  of  1829,  and 
incl.  misc.,  $180,680.98,  13, 
1459). 
COMMEBCE. 

Imp.  enables  SS.  between  Stamford  and  New 
York  to  run-on  time,  and  has  greatly  facilitated 
water  trafflic,  11,143. 
1911,  260,469 1.,  13,  m. 


CONTEACTS. 

1887.  Hartford  Dredging  Co.,  dr.,  15.70  c.  y., 
87, 619. 

1889.  Hartford  Dredging  Co.,  dr.,  18*  c.  y.,  89, 
714. 

1893.  Hartford  Dredging  Co.,  dr.,  16^*  c.  y., 
o.  m.  ($8,650),  93,  957. 

1895.  Hartford  Dredging  Co.,  dr.,  120  and  9.00 
c.  y.;  bowlder  removal,  $8.90  per  hour  ($73.70),  95, 
815. 

1896.  F.  H.  Brainard,  dr.,  9J0  c.  y.  ($7,600), 
97  968 

1899.  Hartford  Dredging  Co.,  dr.,  160  c.  y. 
($6,000);  reduced  to  80  c.  y.  for  failu-"e  to  commence 
work  at  given  time,  99, 1183. 

1903.  J.  P.  Raoderson,  dr.,  250  o.  y.,  and  re- 
moving bowlders,  $10 1.,  03,  863. 

1905.  J.  P.  Eanderson,  dr.  about  50,000  c.  y., 
24.50  c.  y.,  06,  937. 

1907.  Maritime  Dredging  Co.,  dr.  about  187,600 
c.  y.,  250  c.  y.,  s.  m.,  and  removing  r.,  at  $10  c.  y., 
08. 1027. 

1911.  Maritime  Dredging  Co.,  dr.  60,080  c.  y., 
250  c.  y.,s.  m.,  11,1249. 


1  H.  D.  228,  58th,  2d. 

>  Sur.— B.,  May  10, 1830;  est.,  $13,250.    (H.  D.  482,  55th,  2d.) 


3  Trans,  from  Fivemile  E. 
*  Trans,  from  Greenwich  H. 
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ENGINEERS. 

Clilef  of  Engineers.  K.,  84,  99;  87,  51;  88,62; 
89,  65;  90,  58,  332;  91,  72,  80;  92,  77;  93,  83;  94, 
75;  95,  84;  96,  81;  97,  100;  98,  107;  99,  120; 
00,  137;  01, 194;  03, 138;  03, 120;  04,  103;  05, 
110;  06,  111;  07,  113;  08,  117;  09,  119;  10,  133; 
11, 143;  12, 169. 

Boards.  Convened,  New  York,  Nov.  30,  1889, 
by  S.  O.  No.  78,  to  report  upon  the  location  of  H. 
lines  in  Stamford  H. ,  90, 332, 682, 683.  Description 
of  H.  lines  as  recom.  for  approv.,  90,  686.  (Col. 
Houston,  Col.  Gillespie,  and  Capt.  Casey.) 

In  charge: 

Maj.  J.  W.  Barlow.    K.,  84,  670,  672. 

Lt.  Col.  D.  C.  Houston,  1886-92.  R.,  87,  61; 
(Col.)  88,  564;  89,  712;  90,  648;  91,  795,  848,  849; 
92  699 

Lt.  Col.  H.  M.  Robert,  1893-95.  E.,  93,  964;  94, 
677;  (Col.)  95,  811. 

Maj.  H.  M.  Adams,  1896.    R.,  96,  718. 

Maj.  S.  S.  Leach,  1897-1901.  R.,  97, 967;  98, 970; 
99, 1182;  00, 1347;  01, 1184. 

Maj.  C.  F.  Powell,  1902-06.  R.,  03, 943;  03, 850; 
(Lt.  Col.)  04,  988;  05,  895. 

Maj.  H.  Taylor,  1906-10.  R.,  06,  936;  07,  976; 
08, 1024;  (Lt.  Col.)  09, 1048;  10, 1173. 

Capt.  A.  E.  Waldron,  1911-12.  R.,  11, 1244;  12, 
1457. 

Assistant.  H.  N.  Babcock.  R.,  84,  672;  91, 
850. 

OPERATIONS. 

1886-87.  23,616  c.  y.  dr.  from  Chan,  between 
B.  and  the  br.,  87, 619. 

1887-88.    30,846  c.  y.  dr.  from  Chan.,  88,  565. 

1888-89.    22,504  c.  y.  dr.,  89,  713. 

1890-91.    15,550  c.  y.  dr.,  91,  796. 

1891-92.    7,365  0.  y.  dr.,  93, 700. 

1893-93.    20,877  c.  y.,  s.  m.,  dr.,  93,  956. 

1893-94.  40,629  c.  y.  dr.  and  612  c.  y.,  s.  m.,  i. 
removed,  94,  679. 

1894-95.  Some  large  bowlders  removed,  95, 
813 

1896-96.  65,745  c.  y.  dr.  and  170  t.  bowlders 
removed,  9B,  720. 


1896-97.    7,034  c.  y.  dr.,  97, 967. 

1897-98.    72,133  c.  y.  dr.,  98, 970, 

1899-1900.  7,524  c.  y .  dr.  from  W.  Branch  and 
21,714  c.  y.  dr.  from  E.  Branch,  00, 1347. 

1903-03.  31,706  0.  y.  dr.  and  72.34  t.  bowlders 
removed,  03,  860. 

1905-06.  55,584  c.  y.  dr.  and  189.42  c.  y.  bowl- 
ders removed,  06, 936. 

1907-08.  81,242  c.  y.  dr.  lor  mainten.,  81,095 
c.  y.  for  new  work,  and  1,105.01  c.  y.  r.  removed,  OS, 
1024. 

1908-09.  9,991  e.  y.  dr.  and  304.45  c.  y.  r.  re- 
moved, 09, 1048. 

1910-11.  68,339  c.  y.  ordinary  material  and  238 
c.  y.  r.  removed  from  w.  chan.  and  18  c.  y.  r.  from 
e.  Chan.,  11, 1244. 

1911-13.  1,741  c.  y.  ordinary  material  and  23 
c.  y.  r.  removed,  completing  proj.,  12, 1457. 

PHTSICAI,  CHARACTERISTICS. 

Description  of,  88,  564;  93,  954. 
To  aid  navigation,  range  lights  have  been  estab., 
11, 1246. 

PLANS.    (See  Projects.) 

By  Col.  Houston,  1891,  increasing  chan.  d.  to  7' 
m.  1.  w.  and  w.  it  to  150';  also  fiu:ther  dr.  in  the  H. 
basni;  est.,  J95,000,  91, 849. 

PROJECTS.    (See  Plans.) 

By  Maj.  Barlow,  1883,  dr.  Chan.  5'  d.  m.  1.  w., 
extending  from  the  Oliver  St.  Br.  across  Mill  Creek 
to  the  B.;  est.,  $20,000,  84,  672;  87,  619. 

By  Lt.  Col.  Robert,  1892,  enlargmg  chan.  of  the 
W.  Branch  to  150'  x  7',  and  dr.  out  a  basin  between 
the  H.  lines  at  the  head  of  the  branch;  also  for  dr. 
chan.  in  the  E.  Branch  9'  x  100'  x  8,536',  and  9'  x 
50'  X  1,200';  est.,  J123,50O,  93,  965. 

By  Lt.Col.  Powell,  completingproj.;  est., 175,000, 
and  $3,000  an.  mainten.,  04,  988. 

SURVEYS. 

Au.  act  Aug.  2,  1882;  made  by  Maj.  Barlow,  84, 
670. 

Au.  act  Sept.  19,  1890;  made,  1891,  by  Col.  Hous- 
ton, 91, 849. 

Minor  ex.  of  r.  obstr.,  03, 943. 

Maps.    87, 618;  93,  956;  08, 1024. 


D-95  COSCOB  HARBOR  AND  MIAMUS  RIVER,  CONN. 


APPROPRIATIONS. 

1892,  $7,000,  93,  959. 
1894,  4,000,95,817. 
1896,   8,000,96,723. 

Total,  19,000 

COMMERCE. 

Decreasing  since  1897,  03, 854. 

Tonnage:  1897,  61,600  t.;  1903,  7,000 1.,  04, 106. 

CONTRACTS. 

1893.  A.  J.  Beardsley,  dr.,  15$  c.  y.,  s.  m. 
($4,500),  93,  959. 

1895.  G.  B.  Beardsley,  dr.,  9.3*  c.  y.,  s.  m. 
($3,000),  95, 818. 

1896.  W.  H.  Taylor,  jr.,  dr.,  9*  c.  y.  ($5,400), 
97  969. 

I'sogi.  Hartford  Dredging  Co.,  dr.,  18il!  v.  y. 
($1,170),  99, 1185. 

ENGINEERS. 

Cblef  of  Engineers.  B.,  91,  81;  93,  84;  94, 
75;  96,  85,  95;  96,  82;  97,  102;  98,  108;  99,  122; 
00, 138;  01, 195;  03, 139;  03, 122;  04, 106;  08  121. 

In  charee: 

Col.  D.  C.  Houston.    R.,  91,  852,  855. 
Lt.  Col.  H.  M.  Robert,  1893-96.    R.,  93, 958;  94, 
681;  (Col.)  95,  816,  881. 


Maj.  H.  M.  Adams,  1896.    R.,  96,  721. 

Maj.  S.  S.  Leach,  1897-1901.  R.,  97, 969;  98, 972; 
99, 1184;  00, 1349;  01, 1186. 

Maj.  Chas.  F.  Powell,  1902-05.  R.,  02,  945;  03, 
■854;  (Lt.  Col.)  04, 992. 

Maj.  H.  Taylor,  1908,  08,  97. 

OPERATIONS. 

1893-93.  23,953  0.  y .,  s.  m.,  dr.,  93, 959. 

1893-94.  16,047  c.  y.  dr.,  94,  682. 

1896-96.  About  33,000  c.  y.  dr.,  96,  722. 

1896-97.  1,876  c.  y.  dr.,  97,  969. 

1897-98.  58,124  c.  y.  dr.,  98, 972. 

1898-00.  6,500  c.  y.  dr.,  99, 1184;  00, 1349. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  864;  93,  958;  96,  721. 

PROJECTS. 

By  Col.  Houston,  1891,  dr.  chan.  8'  x  ISO';  est., 
$36,000,  91,  856;  93,  958.  Modified,  1896,  to  pro- 
vide for  a  chan.  6'  x  160'  to  the  RR.  br.  and  thence 
100'  w.  to  Miamus,  with  a  turning-basin,  inner  H. 
entrance,  7'  x  300';  total  est.,  $54,000,  96, 722. 

Maj.  Powell,  1903,  reported  waterway  not  worthy 
of  further  imp.,  03, 854. 

SURVEYS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  C!ol. 
Houston,  91, 855. 


rSee  pp.  14-22  tor  "I 
Lexplauatious,  etc.  J 
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Sur.  with  view  to  a  turning-basin  au.  act  Aug. 
17,  1894;  made  by  C!ol.  Robert,  1895  (see  Projects), 
95,  881. 

B.  by  BE.  reviewing  Bs.  of  Col.  Hoviston,  1891; 
Col.  Robert,  1895.  In  opinion  of  board  amt.  neces- 
sary to  imp.  is  disproportionate  to  benefits  tliat 


would  result.    Would  cost  over  $32,000,  with  $7,000 
tor  an.  mainten.i 

Of  H.  au.  act  Mar.  2, 1907,  to  obtain  sufficient  d. 
to  drawbr;  Maj.  Taylor's  B.  unliv.,2  08, 121. 
93,  958;  96,  882. 


0-97 


GREENWICH  HARBOR,  CONN. 


APPBOPBIATIONS. 

1896,  $6,000,96,725. 

1902,  *6, 667,  03,853. 

1904,  *2, 100,  05,897. 

1906,  7,000,  05,  897. 

1907,  1,000,  07,  979. 

1910,  2,000,10,1175. 

1911,  1,500,11,1248. 

Total,  26,267  (less  $1,670.47  transferred  to  other 
Es.,  and  incl.  sales,  $24,836.79, 
13, 1460). 
COMMEBCE. 
Description  of,  95,  862. 
Effect  on  freight  rates  not  known,  10, 136. 
In  1911, 101,500  t.,  13, 173. 
Work  done  enables  steamers  to  enter  H.  with  9' 
draft  without  waiting  for  tide,  13, 173. 
Reduction  in  freight  rates,  13, 173. 

CONTEACTS. 

1896.  Hartford  Dredging  Co.,  dr.,  10.7*  c.  y. 
($3,745),  97,  971. 

1903.  John  P.  Randerson,  dr.,  144  c.  y.;  re- 
moving bowlders,  $10 1.,  03,  853. 

1906.  Atlantic  Dredging  Co.,  dr.,  17if  c.  y.,  06, 
938. 

1911.  John  P.  Randerson,  dr.  approx.  15,000 
e.  y.,  ISt  0.  y.,  s.  m.,  11, 1249. 

ENGINEERS. 

Cbief  ot  Engineers.    B.,  95,  93;  96,  82;  97, 

103;  98,  110;  99,  123;  00,  140;  01,  197;  03,  139; 
03,121;  04,105;  05,112;  06,113;  07,115;  08,119; 
09, 122;  10, 135, 137;  11, 146;  13, 172. 

In  charge: 

Col.  H.  M.  Robert,  1895,  95,  860. 

Maj.  H.  M.  Adams,  1896.    B.,  96, 724. 

Maj.  S.  S.  Leach,  1897-1901.  B.,  97, 970;  98, 974; 
99, 1186;  00, 1350;  01, 1187. 

Maj.  Chas.  F.  Powell,  1902-05.  B.,  03,  944;  03, 
851;  (Lt.  Col.)  04, 989;  06, 896. 


Maj.  Harry  Taylor,  1906-10.  E.,  06,  936;  07, 
978;  08, 1025;  fLt.  Col.)  09, 1049;  10, 1173. 

Capt.  A.  E.  Waldron,  1911-12.  B.,  11, 1246;  13, 
1458. 

Assistant.    Lt.  W.  E.  Craighill.    E.,  96,  861. 

OPERATIONS. 

1897-98.  36,000  c.  y.  dr.,  98, 974. 

1903-03.  43,573  0.  y.  dr.,  03,  851. 

1904-05.  11,000  c.  y.  dr.,  06,  896. 

1905-06.  27,632  c.  y.  dr.;  proj.  completed,  06, 
936. 

1910-11.  1,710  c.  y.  dr.,  11, 1247. 

1911-13.  8,702  0.  y.  dr.,  13, 1458. 

PHYSICAL  CHABACTBBISTICS. 

Description  of,  03, 121. 

Shallow  B.  2  m.  e.  from  N.  Y.  State  line,  and 
5±  m.  sw.  from  Stamford  H. 

L.  of  imp.  Chan.,  1  m-  Navigation  impossible 
beyond,  13, 173. 

PBOJECTS. 

By  Lt.  Col.  Robert,  1894,  dr.  chan.  9'  x  90'  x  5,000' 
to  the  lower  docks  and  6'  above  them,  the  upjjer 
end  to  be  slightly  changed  to  form  a  turning-basin; 
est.,  $20,000,  90,  724;  97,  970. 

By  Lt.  Col.  Taylor,  w.  9'  chan.  to  100'  and  extend- 
ing same  to  head  ot  H.;  est.,  $8,000,a  10, 137. 

SUBVETS. 

Ex.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Robert  (B.  tav.),  96,  860. 

Sur.  made,  1896,  by  Maj.  Leach,  97,  970. 

Minor,  03, 944;  09, 1049. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909,  by  Lt.  Col. 
Taylor,2 10, 137. 

Map.3    98,974. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 173. 


D-9S 


BYRAM  HARBOR,  CONN. 


COMMEBCE. 

Average  yearly  business,  $96,000,  96,  864. 

ENGINEERS. 

Chief  of  Engineers.    B.,  95,  93. 
In  charge.    Lt.  Col.  H.  M.  Robert,  1894-95.    B., 
96,  863. 
Assistant.    Lt.  W.  E.  Craighill.    B.,  95,  803. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  96,  863. 

SUEVEY. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Robert,  1894.    R.  (fav.),  95, 863. 


♦Allotment. 


I  Comm.  Doc.  49,  61st,  2d. 


2  n.  D.  74,  60th,  1st. 


'  H.  D.  309,  61st,  2d. 
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WAR    DEPARTMENT 


CORPS   OF   ENGINEERS,  U.  S.  ARMY 


rSce  pp.  14-22  for "] 
LcxplanatlODs,  etc.J 
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E.— NEW  YORK,  N.  Y.,  DISTRICT  NO.  1. 

In  charge  of  U.  S.  Engineer  Office, 
Army  Bldg.,  New  York  City. 


Note.— The  following  list  begins  at  the  Conn.-N.  Y.  line  on  Long  Island  Sound,  follows  the  coast  lino 
in  a  southerly  direction,  and  proceeds  up  the  Hudson  River  and  hack  to  vicinity  of  Jersey  City,  N.  J. 
The  Lake  Champlain  group  of  waterways  is  given  last. 


1  Port  Chester  H.,  N.  T.*  E 

a  Byiam  R.,  N.  T.  (1)  E 

3  The  Gut.,  N.  T.  (1)  E 

4  MUton  H.,  N.  T.*  E 

5  Mill  Cr.,  N.  T.  (4) 

6  Mamaioneck  H.,  N.  T.* 

7  Otter  Cr.,  N.  T.  (6) 

8  Strong  or  Guiou  Cr.,  N.  T.  (6) 

9  Mamaroneck  R.,  N.  T.  (6) 

10  Larchmont  H.,  N.  T.* 

11  Echo  Bay  H.,  N.  T.* 
13  Premium  R.,  N.  T.  (11) 

13  New  Rochelle  H.,  N.  T.* 

14  Felham  B.,  N.  T.*  E 

15  East  Chester  Cr.,  N.  Y.    (Hutchinson      E 

R.).* 

16  Wier  Cr.,  N.  Y.* 

17  East  R.,  N.  Y.  (*,  and  N.  Y.  H.) 

18  Baxter  Cr.,  N.  Y.  (17) 

19  Westchester  Cr.,  N.  Y.  (17) 
80  Pugsleys  Cr.,  N.  Y.  (17) 
31  Bronx  R.,  N.  Y.  (17) 
Sa  Harlem  Kills,  N.  Y.  (17) 
83  Little  Hell  Gate,  N.  Y.  (17) 

34  Harlem  E.,  N.  Y.  (17) 

35  Mott  Haven  Canal,  N.  Y.  (34) 

36  Spuytcn  Duyvll  Cr.,  N.  Y.  (34) 
87  Sherman  Cr.,  N.  Y.  (34) 

38  Hudson  R.,  N.  Y.  (N.  Y.  H.,  See  Dis.  F.) 

39  Nepperhan  R.,  N.  Y.  (38) 

30  Tarrytown  H,  N.  Y.  (88) 

31  Pocantlco  R.,  N.  Y.  (38) 
33  Croton  R.,  N.  Y.  (38) 

33  Furnace  Brook,  N.  Y.  (38) 

34  Lake  Meahayh,  N.  Y.  (38) 

35  Peeksklll  H.,  N.  Y.  (88) 

36  Peeksklll  Cr.,  N.  Y.  (38) 

37  Indian  Brook,  N.  Y.  (38) 

38  Foundry  Brook,  N.  Y.  (88) 

39  FishkUl  Cr;,  N.  Y.  (88) 

40  Wapplnger  Cr.,  N.  Y.  (38) 

41  Casper  Cr.,  N.  Y.  (38) 
43  FaUklll  Cr.,  N.  Y.  (88) 

43  Cram  Elbo  Cr.,  N.  Y.  (88) 

44  Fallsburg  Cr.,  N.  Y.  (88) 

45  Stony  Cr.,  N.  Y.  (38) 

46  Livingstone  Cr.,  N.  Y.  (88) 

47  Roellfl  Jansen  Kill,  N.  Y.  (38) 

48  Stockport  Cr.,  N.  Y.  (38) 

49  Sehodack  Cr.,  N.  Y.  (38) 


60  Papscanee  Cr.,  N.  Y.  (38) 
51  Wynants  Kill,  N.  Y.  (38) 
58  Poesten  Kill,  N.  Y.  (88) 

53  Watertord  (head  of  navigation),  N.  Y. 

(88) 

54  Ktohawk  R.,  N.  Y.  (38) 
54a  Erie  Canal,  N.  Y.) 

55  Normans  Kill  (Isld.  Cr.),  N.  Y.  (38) 

56  Coeyman  Cr.,  N.  Y.  (38) 

57  Hannacrols  Cr.,  N-  Y.  (38) 

58  Coxsackle  Cr.,  N.  Y.  (38) 
69  Murderers  Cr.,  N.  Y.  (38) 

60  Corlears  Kill,  N.  Y.  (38) 

61  CatskUl  Cr.,  N.  Y.  (38) 
G3  Savp  Kill,  N.  Y.  (88) 

63  Esopus  Cr.,  N.  Y.  (38) 

64  Rondout  Cr.,  N.  Y.  (38) 
66  Quassaic  Cr.,  N.  Y.  (88) 

66  Moodna  Cr.,  N.  Y.  (38) 

67  Popolopen  Cr,  N.  Y.  (88) 

68  Doodletown  Bight,  N.  Y.  (38) 

69  Cedar  Pond  Brook,  N.  Y.  (38) 

70  Minlsceongo  R.,  N.  Y.  (38) 

71  SparkUl  Cr.,  N.  Y.  (88) 
73  Morris  Canal,  N.  Y.  (88) 

73  LAKE  CHAMPLAIN  WATERS. 

74  Lake  Champlain,  N.  Y. 

Commencing  on  the  west  shore  at  the 
international  boundary  and  proceeding 
south  to  Wood  Cr.,  thence  going  north  on 
the  east  shore. 

Kings  B.,  N.  Y.  (74) 

Great  Chazy  (Champlain)  R.,  N.  Y.  (75) 

Rouses  Pt.,  N.  Y.  (74) 

Little  Chaay  R.,  N.  Y.  (74) 

Chan.  bet.  N.  &  S.  Hero  Islds.  (74) 

N.  Hero  H.,  Vt.  (74) 

Gordons  Ldg.,  Vt.  (74) 

Adams  Ldg.,  Vt.  (74) 

Little  Monte  or  French  B.,  N.  Y.  (74) 

Monte  B.,  N.  Y.  (74) 

Treadwells  B.,  N.  Y.  (74) 

Plattsburg  H.,  N.  Y.  (74) 

Cumberland  B.,  N.  Y.  (86) 

Saranac  R.,  N.  Y.  (87) 

Au  Sable  R.,  N.  Y.  (74) 

Fort  Kent  H.,  N.  Y.  (74) 

Corlears  B.,  N.  Y.  (74) 

Wlllsborough  B.,  N.  Y.  (74) 


E 

76 

E 

76 

E 

77 

E 

78 

E 

79 

E 

80 

E 

81 

E 

83 

E 

83 

E 

84 

E 

86 

E 

86 

E 

87 

E 

88 

E 

89 

E 

90 

E 

91 

E    98 


*  Long  Island  Sound. 
30462°— H.  Doc.  740,  63-2 12 
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E    83  Bouquet  R.,  N.  T.  (74)  E  113 

E    94  Wialous  B.,  N.  T.  (74)  E  113 

B    96  North  West  B.,  N.  T.  (74)  E  114 

E    96  Coles  B.,  N.  T.  (74)  E  116 

E    97  Port  Henry  H.,  N.  Y.  (74)  E  116 

B    98  Bulwagga  B.,  N.  T.  (74)  E  117 

E    99  Ticonderoga  B.,  N.  T.  (74)  E  118 

E  100  Lake  George,  N.  T.  (99)  E  119 

E  101  Port  Marshall  H.,  N.  T.  (74)  E  130 

E  103  South  B.,  N.  T.  (74)  B  131 

E  103  Wood  Cr.,  N.  T.*  (74)  E  133 

B  104  East  Cr.,  Vt.  (74)  E  133 

E  105  The  Narrows,  N.  T.  and  Vt.  (74)  E  134 

E  106  East  Cr.,  Vt.  (74)  E  135 

B  107  Hospital  Cr.,  Vt.  (74)  E  136 

E  108  Button  B.,  Vt.  (74)  E  137 

B  109  Fields  B.,  Vt.  (74)  E  138 

E  110  Otter  Cr.,  Vt.  (109)  E  139 

E  111  Klngsland  B.,  Vt.  (74)  E  130 


Little  Otter  Cr.,  Vt.  (74) 
McNeils  B.,  Vt.  (74) 
Shelburne  B.,  Vt.  (74) 
Burlington  H.,  Vt.  (74) 
WlnoosklB.,Vt.  (74) 
Malletts  B.,  Vt.  (74) 
La  Mocille  B.,  Vt.  (74) 
Keelers  B.,  Vt.  (74) 
St.  Albans  B.,  Vt.  (74) 
Lapans  B.,  Vt.  (74) 
Maquam  B.,  Vt.  (74) 
Swanton  H.,  Vt.  (133) 
Missisquoi  B.,  Vt.  (74) 
Charcoal  Cr.,  Vt.  (134) 
Missisquoi  B.,  Vt.  (134) 
Goose  B.,  Vt.  (134) 
Bock  E.,  Vt.  (134) 
Chapmans  B.,  Vt.  (134) 
Ransoms  B.,  Vt.  (134) 


E-1 


PORT  CHESTER  HARBOR,  N.  Y. 


1872, 

$12,000. 72, 80;  73,  85; 

77, 

1S82, 

16,000,80,669. 

1888, 

•      5,000,88,568. 

LHW, 

5,000,90,661. 

1892, 

5,000,92,703. 

1894, 

5,000,95,821. 

1896, 

5,000,96,727. 

1899, 

25,000,99,1209. 

1902, 

5,000,02,994. 

19Ub, 

3,000,05,954. 

1907, 

6,500,07,984. 

1910, 

46,  OOP,  10,1180 

1912, 

10,000,  13, 1460. 

Total,  146,500    (inol.    misc.,    $146,509.20,    12, 
1466). 
COMMEBCE. 

Trade  and  C,  Port  Chester,  84, 712. 
Description  of,  96,  867. 

1904,  256,000  t.,  05,  955;  1911,  287,280  t.,  13,  1467. 
Reduction  in  rates,  05, 114. 

CONTBACTS. 

1873.  E.  W.  Warren,  blasting  and  removal  of 
r.,  73, 940. 

1884.    E.Parrot,  dr.,  lot  c.y.,  85,669. 

1886.  M.  K.  Pidgeon,  furnishing  dr.  and  appli- 
ances, $83  per  day,  86,  662. 

1889.  S.  &  E.  S.  Belden,  riprap  r.,  $1.19  t.,  89, 
717. 

1890.  J.  A.  Bouker,  gneiss  riprap,  $1.07  t.,  91, 
798. 

1893.  H.  Toomey,  riprap  St.,  $1.24  t.  ($3,100), 
93,  962. 

1894.  A.  E.  SmitB,  dr.  37,777  o.  y.,  lO*  and  150 
u.  y.,  96,  821.    Annulled,  96,  726. 

1896.  J.  Voorhis,  st.  for  breaJr'r,  99*  t.  for  500 1. 
($496),  95,  821. 

1896.  Newburgh  Dredging  Co.,  dr.  32,727  c.  y., 
13Mc.y.,  s.  m.,  97, 1086. 

1899.  Newburgh  Dredging  Co.,  dr.,  18(|!  c.  y.; 
r.  removal,  $8.80  o.  y.  ($19,760),  00, 1380. 

1903.    John  &  Joseph  McSpirit,  dr.,  03, 858. 

1906.  John  &  Joseph  McSpirit,  dr.  12,000  c.  y., 
26*c.y.,s.m.,  06,942. 

1909.  John  &  Joseph  McSpirit,  dr.  and  removal 
of  bowlders  ($4,500),  10, 1180. 

1911.  J.  H.  Gerrish,  excavating  and  disposing 
of  4,600c.  y.  ledger.,  prices  given  ($34,327),  11, 1264. 

ENGINEERS. 

Chief  of  Engineers.    B.,  71,  83;  73,  80;  73, 

85;  74,  95;  76, 10?;  76,  66;  77,  51;  78,  66;  79,  63; 


80,  84;  81,  104;  83,  106;  83,  99;  84,  105;  85,  87; 

86,  88;  87,  61;  88,  53;  89,  66;  90,  69;  91,  73;  93, 
77;  93,  84;  94,  76;  96,  86,  94;  96,  83;  97, 116;  98, 
112;  99, 125,  142;  00, 142, 159;  01, 198;  03, 152;  03, 
123;  04,107;  06,113;  06,115;  07,118;  08,122,165; 
09, 124,  168;  10,138;  11, 149;  13, 178. 

In  charge: 

Lt.  Col.  J.  Newton,  1872-84.  B.,  73,  806,  809; 
73,  940;  74,  ii,  167;  76,  ii,  222;  76,  249;  78,  417; 
79,  390;  (Col.)  80,  614;  81,  647;  83,  668;  83,  548. 

Capt.  J.  Mercur  (temporary  charge  1877),  1884-85. 
B.  77  250'  84  712 

Lt.  Col.  ■W'.  MoFarland,  1886-86.    E.,  85,  658. 

Lt.  Col.  D.  C.  Houston,  1886-92.    B.,  86,  651; 

87,  620;  (Col.)  88,  567;  89,  715;  90,  650;  91,  797; 
93, 702. 

Lt.  Col.  H.  M.  Robert,  1893-95.  E,  93, 960;  94, 
683;  (Col.)  96,  818,  866. 

Maj.  H.  M.  Adams,  1896-98.  E.,  96,  725;  97, 
1084;  98,  993. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899-1900.  B.,  99, 
1208;  00, 1423. 

Maj.  E.  H.  EufEner,  1900.    B.,  00, 1378,  1422. 

Col.  S.  M.  Mansfield,  1901.    E.,  01, 1198. 

Capt.  Spencer  Cosby,  1902.    E.,  03,  994. 

Col.  Amos  Stickney,  1903.    R.,  03,  868. 

Capt.  E.  H.  Schulz,  1904.    R.,  04,  lOlO. 

Col.  W.  E.  Livermore,  1905-06.  B.,  06, 954;  06, 
941. 

Col.  J.  G.  D.  Knight,  1907-08.  E.,  07,  983;  08, 
1031. 

Col.  W.  M.  Black,  1909-.  E.,  09, 1055;  10, 1179; 
11,1253;  13,1466. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Newton,  1871,  removing  "Sunken 
Eock,"  $68,980;  "Salt  Eock,"  $12,662;  break'r,  400' 
long,  $25,000;  total,  $96,632,  73, 809;  74,  ii,  167;  75, 
ii,  222;  77,  260. 

OBSTEUCTIONS.    (See   Physical  characteris- 
tics.) 

OPERATIONS. 

1873-73.  "Salt  Eock,"  comprising  about  247 
c.  y .,  removed  under  contract,  for  $7,300,  73, 85, 940. 

1884-86.    56,062  c.  y.  dr.,  85,  659. 

1885-86.    3,096  0.  y.  dr.,  86,  625. 

1886-87.    9,232  c.  y .  dr.,  87,  621.     . 

1888-89.    3,698  t.  st.  placed  in  break'r,  89, 716. 

1890-91.  3,369  t.  riprap  delivered  in  break'r, 
91  798 

1893-93.    1,985  t.  st.  placed  in  break'r,  93, 961. 

1893-94.    1,529  t.  deposited,  94, 684. 

1894-95.  713 1.  st.  placed  at  end  ot  break'r,  and 
2,057  c.  y.  dr.,  95,  820. 


"'Now  made  into  the  new  Cbamplaia  Canal. 


rS«e  pp.  14-22  tor  l 
Lexplanations,  etc.J 
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1895-96.    28,905  0.  y.  dr.  by  U.  S.  plant,96,  726. 

1896-97.    32,500  0.  y.  dr.,  97, 1086. 

1899-00.    50,076  0.  y.  dr.,  00, 1378. 

1900-01.  27,924  0.  y.  mud,  etc.,  dr.,  and  713.58 
o.  y.  r.  removed,  01, 1198. 

190S-03.    9,385  c.  y.  dr.,  03, 858. 

1903-04.    14,415  c.  y.  dr..  04, 1010. 

1905-06.  11,962  c.  y.  material  dr.  for  mainten., 
restoring  Chan,  to  proj.  w.  and  d.;  proj.  about  92% 
completed,  06, 942. 

1909-10.  17,347  0.  y.  mud  excavated,  restoring 
upper  reaches  of  chan.  to  proj.  d.  and  w.,  10, 1180. 

1910-11.  576.67  c.  y.  ledge  r.,  and  11,419.3  c.  y. 
material  other  than  r.  excavated  and  disposed  ol 
under  contract,  11, 1264. 

1911-ia.  2,441.12  c.  y.  ledge  r.  removed  under 
contract,  completing  work  Oct.  12,  1911,  18,  1466. 

PHYSICAL  CHABACTEBISTICS. 

Described,  78,  809;  88,  567;  93, 960;  95, 865. 

H.  consists  of  the  tidal  part  of  Byram  R.  and  B. 
at  its  mouth  opening  into  Long  Isld.  Sound.  For 
IJ  m.  it  forms  the  boundary  line  between  N.  Y. 
and  Conn.  A  highway  br.  without  a  draw  crosses 
it  a  little  more  than  a  m.  above  its  mouth,  and  a 
short  distance  above  this  is  an  old  tide  dam.  Sev- 
eral rs.  form  obstructions  above  the  entrance,  95, 
865;  07, 118. 

PROJECTS. 

By  Lt.  Col.  Newton,  1871,  removing  "Simken 
Rock"  to  11'  and  "Salt  Eock"  to  9';  also  con- 


structing 400  1.  f.  of  break'r  at  Byram  Pt;  est., 
596,632;  78,  809;  86,  652.  Modified  in  1884  to  pro- 
vide for  dr.  Chan.  3'  x  60'-100',  B.  to  the  vicinity  of 
the  wharves,  84,  712;  86,  88,  652;  87,  621.  Est. 
reduced  to  $59,000  in  1890,  or  to  $25,000  for  comple- 
tion, 90,  651. 

Congress,  1899,  au.  enlarging  ctian.  below  and  up 
to  Town  Dock  to  12'  x  70',  and  from  Town  Dock 
to  the  SS.  dock  to  9'  x  60',  and  app.  $25,000  (or  this 
work,  99, 1208. 

Act  June  26, 1910,  au.  chan.  160'  x  12',  Long  Isld. 
Soimd  to  s.  pt.  of  Fox  Isld.;  thence  100'  x  10'-900' 
below  fixed  br.  at  i'.ill  St.,  incl.  turning-basin, 
thence  175'-100'  x  3'-100'  below  fixed  br.;'  est, 
$188,000,  and  $2,500  an.,  10, 130;  18, 179. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  J.  H. 
Striedlnger,  1871.    B.,  78,  809. 

Of  Byram  B.,  by  Lt.  Col.  Newton,  1877-78,  78, 
417. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Robert  in  that  year  (B.  fav.),  95, 865. 

Ex.  au.  act  Mar.  3, 1899;  made,  1899,  by  Lt.  Col. 
Benyaurd  (B.  unfav.),  00, 1423. 

Minor,  08, 1031. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  16'  with  corresponding  w.  B.  by  Col.  Knight; 
est.,  $188,000,1 08, 155;  09, 158. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 179. 

Maps.'    85,  658;  89, 716. 


E-1 

COMMEBCE. 

Unimportant,  96, 868. 

ENGINEERS. 

Chief  o(  Engineers.    B.,  95,  94;  18,  224. 

In  cliarge: 

Lt.  Col.  H.  M.  Robert,  1896.    E.,  95, 867. 

Col.  W.  M.  Black,  13, 178. 

Assistant.    Lt.  W.  E.  Oraighill.    B.,  95,  i 


MILTON  HARBOR,  N.  Y. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  95,  868. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Robert,  1894  (R.  fav.),  95,  868. 

Pre.  ex.  au.  act  June  25,  1910,  of  Milton  H.  and 
Mill  Creek,  N.  Y.  (B.  to  come),  13, 224. 
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MILL  CREEK,  N.  Y. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  13,  224. 
In  charge.    Col.  W.  M.  Black,  13, 178. 


SUBVEY. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  of  Milton 
.  H.  and  MUl  Creek,  N.  Y.,  13,  224. 
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MAMARONECK  HARBOR,  N.  Y. 


APPBOPBIATIONS. 

1882, 

$15,000,83,525. 

1896, 

10,000,96,729. 

1899, 

7,000,  99, 1211. 

1902, 

6,000,03,996. 

1905, 

2,000,05,955. 

1912, 

29,500,  13,1467. 

Total,    69,500 

COMMEBCE. 

Growth  prevented  by  crooked,  narrow,  and 
shallow  chan.,  10, 141. 

Rates  not  auected,  but  transportation  facilitated, 
10,  141. 

In  1911,  26,000±  t.,  13, 182. 

CONTBACTS. 

1883.  J.  H.  Fenner.  i.  removed,  $13,000,  83, 
525. 

1896.  J,  MoSpirit  &  Sons,  dr.  46,154  c.  y.,  19.5<; 
c.  y.,  s.  m.,  97, 1088. 


1899.  J.  McSpirit  &  Sons,  dr.,  27iif  c.  y.  ($6,050); 
excavation,  $8  c.  y.,  99, 1212. 

1903.  John  &  Joseph  McSpirit,  dr.,  27i  c.  y., 
03,  859. 

1905.  John  &  Joseph  McSpirit,  dr.,  27$  c.  y., 
s.  m.,  06,  943. 

ENGINEERS. 

Chief  of  Engineers.    B.,  81,  97;  83,  97;  83, 

92;  84,  98;  85,  89;  86,  90;  87,  52;  88,  63;  96,  83; 
97, 117;  98,  113;  99,  126;  00,  143;  01,  199;  03, 
152;  03,  124;  04,  108;  05,  114;  06,  116;  07,  119; 
08, 123;  09, 126;  10, 140, 181;  11, 151, 184;  18, 180. 

In  charge: 

Maj.  J.  W.  Barlow,  1881-83.    B.,  83,  637. 

Lt.  Col.  W.  McFarland,  1883-86.  B.,  83,  524; 
84,  656;  86,  662. 

Lt.  Col.  D.  C.  Houston,  1886-87.  E.,  86,  657; 
87,  622;JCol.)  88,  569. 

Maj.  H.  M.  Adams,  1896-98.  E.,  96,  728;  97, 
1087;  98, 996. 

Lt.  Col.  W.  H.  Benyaurd,  1899.    B.,  99, 1210. 


'H.  D.  1165,  60th,  i 
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Maj.  E.  H.  RufEner,  1900.    B.,  00, 1381. 

Col.  S.  M.  Mansfield,  1901.    E.,  01, 1200. 

Capt.  Spencer  Cosby,  1902.    B.,  03,  995. 

Col.  Amos  Stickney,  1903.    B.,  03,  859. 

Capt.  E.  H.  Sohulz,  1904.    B.,  04, 1011. 

Col.  W.  R.  Lirermore,  1905-06.  B.,  05,  965;  06, 
943. 

Col.  J.  G.  D.  Knight,  1907-08.  B.,  07,  985;  08, 
1033. 

Col.  W.  M.  Black,  1909-.  E.,  09, 1067;  10, 1181; 
11, 1255;  la,  1467. 

Assistant.    H.  N.  Babcock.    B.,  S2,  638. 

OPEEATIONS. 

1883-84.  R.  removed  tmder  Fenner's  contract 
completed,  84,  665. 

1896-97.    47,800  c.  y.  dr.,  97, 1087. 

1899-00.  22,677  c.  y.  dr.,  and  J  o.  y.  r.  re- 
moved, 00, 1382. 

1903-04.    18,600  c.  y.  dr.,  04, 1011. 

1905-06.    7,300  c.  y.  dr.,  06, 943. 

PHTSICAIi  CHAEACTEBISTICS. 

Description  of,  88, 569. 

On  n.  sboreof  Longlsld.  Somid,  5±  m.  w.  of  Conn, 
line,  and  27±  m.  from  Battery,  N.  Y.  C.  An  inlet 
opening  into  a  shallow  B.  about  1  sq.  m.  in  area, 
Mamaroneck  R.,  rising  6  m.  n.  of  H.,  empties  into 
It  at  a  fixed  br.  in  town  of  Mamaroneck.  Froj. 
section  covers  head  of  B.  to  br.  1  m.  Rocks  at 
mouth,  13, 180. 

Chan,  deterioration,  13, 181. 


PBOJECTS. 

By  Maj.  Barlow,  1882,  Mamaroneck  E.,  removal 
of  Round  Rock  and  part  of  Nells  Rock  to  4',  and 
of  Bush  Rook,  Iimer  and  Outer  Steamboat  Rooks, 
and  Little  Nanhook  to  T,  together  with  excavation 
of  a  7'  Chan.  100'  w.  to  the  old  SB.  wharf,  and  con- 
tinuing it  with  4'  d.  and  80'  w.  to  new  SS.  wharf; 
est.,  $43,000,  83,  639,  640;  86,668;  87, 623;  88, 569. 

By  Lt.  Col.  Benyaurd,  1899,  to  omit  the  removal 
of  the  3  outer  rs.,  and  to  extend  the  chan.,  7'  x  100' 
w.,  from  the  old  SS.  wharf  to  the  upper  wharves, 
without  changing  the  est.  cost  for  completion,  99, 
1211. 

Mainten.,  03, 859. 

Act  July  25, 1912,  modified  existing  proj.  so  as  to 
provide  straighter  chan.  T  x  80',  provided  right  of 
way  and  disposition  for  dr.  material  on  Harbor 
Isld.  be  fum.  free,'  turning-basin,  cross  section, 
and  extension  of  main  chan.  up  to  Boston  Post 
Road  Br.;  est.,  129,600,  and  $1,000  an.  mainten., 
13, 181. 

SUBVETS. 

Au.  act  Mar.  3, 1881;  made,  1882,  by  Mai.  Barlow, 
83,  637. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  B.,  Col. 
Black,  1909  and  1910;  est.  (see  Projects),  >  10,  181; 
11,  184. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ete., 
13, 181. 

Maps.i    S3,  524;  86,  666;  03,  869. 
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LABCHMONT  HARBOR,  N.  Y. 


APPBOPBIATIONS. 

1890,  $5,000,91,801. 
1899,  50,000,99,1214. 
1902,  10,000,03,997. 
1905,  5,000,06,957. 
1907,  14,000,07,986. 

Total,  84,000  (incl.  $6,905.04  received  on  bond 
of  failing  contractor  and  664; 
from     sales,     $90,905.69,     13, 
1468). 
COMMEBCE. 

Small;  H.  used  chieflj;  by  yachts,  and  coasting 
and  fishing  vessels  for  night  anchorage,  and  as  H. 
of  refuge;  local  rates  not  affected,  10,  142;  yacht 
fleet  valued  at  $2,000,000,  13, 183. 

CONTBACTS. 

1890.  J.  A.  Bouker,  delivering  and  placing' 
riprap  gneiss,  $1.07  t.,  91,  801. 

1899. ■        " 

99,1215.  .      ,     .       , 

000).    (Suit  recom.  tor  nonfvQfilunent  of  contracts.) 

00, 1385,  1386. 

1900.  Anderson-Murphy  Co.,  riprap  St.,  640  s.  t. 
($45,000),  00, 1386. 

1903.  P.  Sanford  Ross  (Inc.),  removing  about 
2300  t.  riprap,  $2  t.,  and  about  336  c.  y.  ledge  r., 
$11  c.  y.,  03, 861. 

1906.  E.  S.  Belden  &  Son,  repairing  and  en- 
larging break'r,  riprap,  $1.23  t.,  06, 944. 

1910.  Maritime  Dredging  Co.,  dr.,  $8,418,  11, 
1256 

ENGINEEBS. 

Chief  ol  Engineers.    B.,  89,  71;  90,  63;  91, 

74;  93,  78;  93,  85;  94,  77;  96,  87;  99,  127;  00, 
144;  01,  199;  03,  163;  03,  126;  04,  109;  05,  115; 
06,  117;  07,  120;  08,  124;  09,  127;  10,  141;  11, 
153;  13, 182,  224. 

In  charge: 

Col.  D.  C.  Houston,  1888-92.  B.,  90,  675;  91, 
SOO;  93,  704. 

Lt.  Col.  H.  M.  Robert,  1893-95.  B.,  93, 963;  94, 
686;  (Col.)  96,  821. 


Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    E.,  99, 1213. 

Maj.  H.  E.  Ruflner,  1900.    B.,  00, 1383. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1201. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 996. 

Col.  Amos  Stickney,  1903.    B.,  03, 860. 

Capt.  E.  H.  Schulz,  1904.    E.,  04, 1012. 

Col.  W.  R.  Livermore,  1905-06.  E.,  05, 956;  06, 
944. 

Col.  J.  G.  D.  Knight,  1907-08.  E.,  07,  986;  08, 
1034. 

Col.  W.  M.  Black,  1909-.  B.,  09, 1067;  10, 1182; 
11, 1256;  13,  1468. 

Assistants: 

Lt.  J.  C.  Sanford.    B.,  90, 676. 

H.  N.  Babcock.    E.,  90,  678. 

OPEBATIONS. 

1890-91.  4,119  t.  riprap  delivered,  completing 
74  1.  t.  of  Umbrella  break'r,  and  61  1.  t.  Huron 
break'r,  91, 801. 

1899-00.   3,362  t.  St.  delivered,  00,  1386. 

1900-01.  68,984  t.  st.  deposited  in  break'r, 
completing  820',  01, 1201. 

1901-03.  13,967 1.  St.  deposited  in  break'r,  Oa, 
996. 

1903-03.  2,008  t.  r.  removed  from  Huron 
break'r  and  about  one-quarter  of  Huron  Rock 
drilled,  03, 860. 

1903-04.  414  c.  y.  r.  removed  from  Huron 
Rock  and  adjoining  ledge,  04, 1012. 

1905-06.    3,368 1.  St.  placed  in  break'r,  06, 944. 

1910-11.  1,122  c.  y.  r.  and  other  material  dr., 
11, 1256. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  90, 676;  91,  800;  10, 141, 142. 

H.  on  nw.  shore  of  Long  Isld.  Sound,  7  m.  w.  ot 
Conn.  State  line,  and  25  m.  e.  of  Battery,  N.  Y.  C, 
13, 182. 

PLANS. 

By  Col.  Houston,  1889,  Imp.  ol  the  anchorage 
area  ot  the  H.  by  removal  of  Umbrella  and  Huron 
Rocks  to  15'  m.  1.  w.;  est.,  $126,600,  90, 678. 


»  H.  D.  1087,  61st,  3d. 
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PROJECTS. 

By  Col.  Houston,  1890,  imp.  ot  H.  eatrance  by 
constr.  of  2  riprap  break'rs  from  Umbrella  and 
Huron  Bocks  to  the  nearest  shore;  est.,  (105,000, 
91, 800;  98, 705. 

By  Maj.  Adams,  1899,  building  a  break'r  s.  1,440' 
from  the  6'  curve  ofl  Long  Beacb  Ft.,  and  for  tbe 
removal  of  Huron  Rock  at  entrance  to  14'  m.  1.  w.; 
est.,  tl08,000,  99, 1214;  13, 182. 

Proj.  extended  act  1907  to  include  removal  ot 
ledges  adjoining  Huron  Bock;  no  increase  in  est., 
07, 120. 


SUBVET. 

An.  act  Aug.  11, 1888;  made,  1899,  by  Col.  Hous- 
ton, 90, 677. 

Minor,  03,  860. 

Of  Huron  Book,  04, 1012. 

Pre.  to  completing  proj.,  10, 1182. 

Pre.  ex.  au.  act  June  25,  1910;  B.,  Col.  Black, 
Apr.  19, 1911  (unfav.),!  13, 224. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 183. 

Maps.i    03,860. 
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ECHO  BAY  HABBOR,  N.  Y. 


APPKOPBIATIONS. 

1878, 

$10,000,  78,  57,  420. 

1879,. 

3,000,  70,  63,  390. 

1880, 

3,000,  80,  514. 

1881, 

3,000,81,642. 

1882, 

3,000,  83,  665. 

1902, 

17,000,03,862. 

1907, 

12,000,07,987. 

1910, 

22,110,10,1183. 

Total,    73,110  (inol.  sales,  etc.,  J73,113.7S,  13, 
1469). 

COnlMEBCE. 

0.  materially  benefited  and  rates  probably  re- 
duced by  imp.,  10, 143;  13, 186. 

In  1903, 129,400 1.;  1908, 245,000 1.;  1911,  388,000 1. , 
13,185. 

CONTEACTS. 

1878.  Thomas  A.  Scott,  removing  Start  Eock 
to  7',  $6,125,  79,  390.  , 

1881.  G.  W.  Townsend,  removing  part  of 
Sbeepshead  Beef,  83, 666. 

1903.'  P.  Sanford  Boss  (Inc.),  removing  r.,  $10 
.J.  y.,  03, 862. 

1907.  lobn  &  Joseph  McSpirit,  removing  r., 
$8  c.  y.,  07, 987. 

1908.  John  &  Josepb  McSpirit,  removing  i., 
J8.50  0.  y.,09, 1059. 

1910.  P.  S.  Boss,  dr.  ledge  r.,  bowlders,  and 
other  material;  prices  listed,  11, 1257. 

ENGIITEEBS. 

Cmel  ot  Engineers.  B.,  76,  67;  78,  S7;  79, 
63;  80,  83;  81,  103;  83,  104;  83,  97;  84,  104;  85, 
89;  86,  89;  87,  52;  88,  54;  89,  66;  90,  60;  91,  74; 
93, 79;  03, 146;  03, 126;  04, 110;  05, 116;  06, 118, 
141;  07,  121,  148;  08,  125,  155;  09,  127,  158;  10, 
142;  11, 154;  13, 184. 

Tn.  cli AT'fiFC  * 

Lt.  Col.  Jobn  Newton,  1875-84.  K.,  76, 263;  78, 
420;  79,  389;  (Col.)  80,  613;  81,  641;  83,  664;  83, 
545. 

Capt.  1.  Mercur,  1884-85.    B.,  84,  708. 

Lt.  Col.  W.  McFarland,  1885-86.    B.,  85,  661. 

Lt.  Col.  D.  C.  Houston,  1886-92.  K.,  86,  655; 
87,  624;  (Col.)  88,  570;  89,  717;  00,  652;  91,  804; 
93  706 

Col.  Amos  Stickney,  1903.    E.,  03,  861. 

Capt.  Edward  H.  Sohulz,  1904.    E.,  04, 1014. 

Col.  W.  B.  Livermore,  1905-06.  B.,  05, 957;  06, 
945. 

Col.  John  G.  D.  Knight,  1907-08.  E.,  07,  987; 
08, 1035. 

Col.  W.  M.  Black,  1909-.  B~  09, 1068;  10, 1182; 
11, 1257;  13, 1468. 

Assistants: 

J.  H.  Striedinger,  76, 265. 

A.  DoerSinger,  76, 264. 


ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Newton,  removal  of  Sheep's  Head 
Beef  and  Start  Bock,  $38,955.38.  Bemoval  of 
Long  Eock,  $37,696  additional,  76,  265.  To  com- 
plete existing  proj.,  $25,955.38,  79, 390. 

OPEEATIONS. 

1878-79.    Bemoval  of  Start  Book,  79,  63,  389. 

1879-80.  Bemoval  of  Start  Book  completed, 
80, 513. 

1881-83.  506  c.  y.  r.  removed  from  Sheepshead 
Beef,  83, 665. 

1889-90.  9,122  0.  y.  dr.  from  the  ohan.  by 
hired  labor,  90, 653. 

1908-03.    351  c.  y.  r.  removed,  03, 801. 

1903-04.  292  c.  y.,  p.  m.,  r.  removed,  proj. 
completed,  04, 1014. 

1906-07.  870  c.  y.  ledge  r.  removed  from  Long 
Bock,  07, 987. 

1908-09.  725  c.  y.  ledge  r.  removed  from  Long 
Eock,  09, 1058. 

1910-11.  17,898  c.  y.  other  material  than  ledge 
r.  and  bowlders,  12.92  o.  y.  bowlders,  and  1,006.16 

c.  y.  ledger,  excavated,  completing  proj.,  11, 1257. 

PHTSICAI,  CHARACTERISTICS. 

Description  of,  76, 263-265;  88, 570. 

Chan:  10'  x  1,300'  and  100'  bottom  w.,with  tum- 
ing-basin  of  same  d.,resulted  through  dr. ;  waterlevel, 
tides,  etc.,  11, 154. 

Onn.  shore  Long  Isld.  Sound,  24  m.  from  N.  Y. 
C;  shallow  inlet  about  f  m.  1. 

FEOJECTS.    (See  Estimates.) 

By  Col.  Newton,  1875,  removal  of  Sheepshead 
Beef  and  Start  Bock  to  d.  9'  and  6',  resp.  Modi- 
fled,  1878,  removal  of  Start  Eock  to  7'  d.;  est., 
$38,955.38,  76,  264;  86,  656;  87,  624;  93,  706. 

Completing  orig.  plan  by  removing  remainder  of 
Sheepshead  Beef  and  Start  Book;  est.,  $17,000;  au. 
1902,  03, 146. 

By  Col.  Livermore,  1906,  removing  Long  Book  to 

d.  of  6';  est.,  $17,871.70,2  06,  945;  07,  148.  Sec. 
War,  1906,  au.  expend,  available  funds  ($8,463.32) 
in  removal  of  Long  Bock,  act  Mar.  2,  1907,  app. 
$10,000  to  complete  proj.,  07, 122. 

By  Col.  Knight,  ohan.  10'  x  100',  Echo  B.  to  city 
wharf  at  Beaufort  Pt.,  and  a  turning-basin;  est., 
$22,110,8  09, 158;  au.  act  June  25, 1910,  10, 142. 

SUE  VETS. 

By  J.  H.  Striedinger  and  A.  Doerflinger,  under 
direction  of  Lt.  Col.  Newton.    E.,  76, 263. 
■  Minor  SUT.,  80, 513;  00, 1424;  03,862. 

Ex.  Long  Rock  au.  act  Mar.  3,  1905;  made,  1906, 
by  Col.  Livermore,^  07, 148. 

Of  Long  Bock,  08, 1035. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Col. 
Knight,3  09, 158. 

Cong,  docs.,  etc.,  relating  to  exs.,  siu:s.,  plans,  etc.. 
13,185. 

Maps.8    80,  513;  03, 862. 


>H.  D.  418,62d.2d. 


a  H.  D.  182,  59th,  2d. 


»H.D.  1118,60th,  2d. 
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E-ll(a)    ECHO  BAY  AND  NEW  ROCHELLE  HARBOR,  N.  Y. 


commebce;. 

Consists  of  about  1 SS.  a  day  from  New  York,  96, 
870. 
Description  of,  00, 1425, 1426, 1428, 1430. 

GNGINEEKS. 

Cbief   ol   Engineers.    B.,   95,   94;  99,    142; 
1900, 160. 

In  cbaige: 

Lt.  Col.  H.  M.  Robert,  1894-95.    B.,  95, 868. 
Lt.  Col.  W.  H.  H.  Benyaurd,  1900.    B.,  00, 
1423, 1429. 

Assistant.    Lt.  W.  E.  Craighill.    R.,  96,  869. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  95,  869;  00, 1424, 1425. 


PEOJECTS. 

Lt.  Col.  Benyaiu-d  est.,  1899,  $17,000  to  complete 
worJc  suspended  at  Echo  B.,  New  Roobelle,  1893: 
the  removal  of  Start  Bocli:  to  7',  and  of  Sheepslieaa 
Eeefto9',  00, 1429. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Lt. 
Col.  Robert  (B.  unfav.),  96,  868. 

Ex.  and  sur.  New  Rochelle  H.  (R.  unfav.)  and 
Echo  B.,  N.  Y.  (limited  imp.  recom.),  au.  act  Mar. 
3,  1899;  made,  1899,  by  LI.  Col.  Benyaurd,  00, 
1424, 1429. 

Sec.  War,  1899,  called  for  plan  and  est.  of  imp. 
Echo  B.  Submitted,  1899,  by  Lt.  Col.  Benyaurd 
(see  Projects),  00, 1429. 


E-13 


NEW  ROCHELLE  HARBOR,  N.  Y. 


APPEOPRIATIONS.1 

1881,  $20,000,81,644. 

1882,  15,000,88,667. 


Total,    35,000 

CONTRACT. 

1881.    E.  B.  Seward,  dr.  and  r.  removal,  82, 


ENGINEERS. 

Chief  of  Engtneers.  E.,  80,  85;  81,  108;  83, 
105;  83,98;  84,105;  85,88;  86,89;  87,53;  88,54; 
89,  67;  90,  60;  91,  74. 

In  cbarge: 

Col.  J.  Newton,  1880-84.  B.,  81,  643;  88,  666; 
83,547. 

Capt.  J.  Mercur,  1884-85.    E.,  84,  709. 

Lt.  Col.  W.  McFarland,  1885-86.    E.,  86,  661. 

Lt.  Col.  D.  C.  Houston,  1886-01.  E.,  86, 654;  87, 
626;  (Col.)  88,  572;  89,  719;  90,  654;  91,  804. 


Assistants: 

R.  H.  Taleot.    B.,  81,  646. 

Lt.  G.  McC.  Derby.    R.,  84,  711. 


OPERATIONS. 

1881-82.  Chan.  6'  x  100'  x  1,500'  1.  dr.  around 
Glen  Isld.,  82, 666. 

1883-84.  Removal  of  Coming  Rock  to  1.  d.  of 
12'  at  m.  1.  w.  completed,  84,  710. 

1887-88.  Steam  driUing  plant  repaired,  and 
229  0.  y.  r.  removed,  88,  573. 

1889-90.  40,700  c.  y.  dr.  with  hired  labor,  90, 
655.  Imp.  practically  completed  save  removal  of 
Rock  C,  which  is  not  considered  necessary:  no 
further  work  proposed,  90, 656. 

PETFSICAL  CHABACTEEISTICS. 

Description  of,  88,  572;  89,  719. 

PEOJECTS. 

By  Col.  Newton,  1881,  excavation  of  a  chan. 
8'  X  100'  m.  1.  w.  around  s.  end  of  Glen  Isld.;  also 
formation  of  approaches  to  Glen  Isld.  and  Flat 
Isld.  by  removal  of  Oonjing  Rook  to  12'  and  Bock 
C  to  a  depth  of  9'  1.  w.,  and  removal  of  part  of  a 
reef  at  the  entrance  to  the  dr.  chan.;  est.,  $40,825, 
81,  645;  86,  654;  87,  626. 

SUEVEYS. 

Au.  act  June  14, 1880;  made,  1881,  by  Col.  New- 
ton, 81, 644. 
Ex.  of  Chan.  dr.  in  1881,  86, 654. 
Maps.    82,  654,  666. 


E-15    EAST  CHESTER  CREEK  (Hutchinson  River),  N.  Y. 


APPBOPRIATIONS. 

1873,  $25,000,  73,  85,  939;  74,  95;  77,  249. 
12,000,76,102;  77,249. 
10,000,78,66,416. 

3,500,79,63,389. 

3,500,80,513. 
10,000,  86,  664. 

5,000,88,676. 
12,000,95,827. 
10,000,96,732. 
*3,000,  03,  864. 
*10,000,  04, 1018. 
*2,600,  04, 1018. 
*3,000,  05,  961. 
*6,000,O7,990. 
*24,000, 10, 1185. 
10,000, 11, 1261. 
10,000, 12, 1472. 


1875, 
1878, 
1879, 
1880, 
1886, 
1888, 
1894, 
1896, 
1902/ 

1904, 
1905, 
1907, 
1910, 
1911, 
1912, 


Total,  159,500  (Incl.  sales,  etc.,  $169,503.30,  12, 
1472). 


COMMERCE. 

1896,  no  C.  on  the  part  of  the  stream  mentioned 
by  act  1896,  97, 1175. 

Amount  and  character,  04, 1063. 

No  change  in  rates,  but  C.  greatly  increased,  10, 
146. 

1903, 105,000  t.;  1908,  273,000  t.;  1911,  436,000  t., 
12, 190. 

CONTRACTS. 

1877.  John  Saterlee,  dr.,  r.  cutting,  and  build- 
ing dikes,  77,  249,  250. 

1883.    J.  D.  Flannery,  dr.,  27t  c.  y.,  84,  730. 

1887.  Frank  Pidgeon  Dredging  Co.,  dr.,26.  9* 
c.  y.,  87, 630. 

1888.  Hartford  Dredging  Co.,  dr.,  450  c.  y.,  88, 
576. 

1892.  Mt.  Vernon  Suburban  Land  Co.,  dr., 
22(|!C.  y.,  p.  m.,  93,  967. 

1894.  J.  McSpirit,  dr.,  34*  c.  y.,  and  120  c.  y., 
p.m.  ($9,000),  96,828. 


♦  Allotment. 


1  Act  Aug.  11, 1888,  reapp.  remainder,  $8,174.79  unused. 


rseepp.  14-22for1 
Lexplanatious,  etc. J 
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1897.  J.  MoSpirit,  dr.,  41$  o.  y.;  loose  r.  re- 
moval, tl.09  c.  y.(  and  solid  r.,  S19  c.  y.,  p.  m. 
($8,070),  97, 1092. 

1904.  John  &  Josepli  MoSpint,  dr.,  390  o.  y., 
OS,  961. 

1907.  Maritime  Dredging  Co.,  dr.,  33Ji|;  c.  y., 
08, 1037. 

1911.  John  &  Joseph  MoSpint,  dr.  and  r.  re- 
moval; prices  listed,  11, 1261. 

ENGINEERS. 

CWcl  ol  Engineers.    K.,  71,  83;  73,  85;  74. 

95;  75, 102;  76,  56;  77,  50;  78,  56;  79,  63;  80, 83; 
81, 102;  83, 103;  83, 102;  84, 107;  85,  98;  86,  91, 
87,  63;  88,  56;  89,  67;  90,  60;  91,  75;  99,  79;  93, 
86;  94,  77;  95,  87;  96,  84;  97,  118,  140;  98,  113; 
99,  128;  00,  146;  01,  200;  08,  155;  03,  127;  04, 
111,  126,  1061;  06,  118;  06,  120;  07,  123;  08,  128; 
09, 130, 158;  10, 145;  11, 157;  18, 188. 

Boards.    BEBH.    B.,  04, 1064. 

In  cbarge: 

Lt.  Col.  John  Newton,  1872-83.  R.,  73, 812,  814; 
73,  939;  74,  ii,  166;  75,  ii,  221;  76,  249;  78,  416; 
79, 388;  fCol.)  80, 511;  81, 640;  83, 663. 

Capt.  James  Mereur,  in  temporary  charge,  77, 
223     R.  77  249 

Lt.  Col.  d.  L.'  Gillespie,  1883-86.  R.,  S3,  663; 
84, 728;  86,  738. 

Lt.  Col.  D.  0.  Houston,  1886-92.  R.,  86,  663; 
87,  628;  (Col.)  88,  677;  89,  721;  90,  656;  91,  806; 
92  708 

Lt.  Col.  H.  M.  Robert,  1893-95.  R.,  93, 965;  94, 
688;  (Col.)  96,  823. 

Maj.  H.  M.  Adams,  1896-98.  R.,  96,  730;  97, 
1089,  1175;  98. 997. 

Lt.  Col.  W.  H.  H.  Benyam-d,  1899.    R.,  99, 1215. 

Maj.  E.  H.  Ruffner,  1900.    R.,  00, 1387. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1202. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 999. 

Col.  Amos  Stielmey,  1903.    R.,  03,  864;  04, 1018. 

Capt.  Edward  H.  Schulz,  1904.    B.,  04, 1016. 

Col.  W.  R.  Livennore,  1905-06.  B.,  06, 960;  06, 
946. 

Col.  John  G.  D.  Knight,  1907-08.  R.,  07,  989; 
08, 1037. 

Col.  W.  M.  Black,  1909-.  R.,  09, 1060;  10, 1185; 
11, 1260;  13, 1471. 

Assistants: 

Capt.  J.  Mereur,  78,  416. 

1st  Lt.  J.  R.  Slattery.    R.,  04, 1019. 

Lt.  R.  D.  Black,  11, 149. 

LEGISLATION. 

Commissioners  appointed  by  New  York  to  con- 
demn and  purchase  necessary  land,  74,  96,  ii,  166. 

OPERATIONS. 

1873-76.  Operations  delayed  owing  to  diffi- 
culties in  obtaining  the  right  of  way  across  certain 
lands,  73,  85,  939;  74,  96;  75, 102,  ii,  221;  76,  249. 

1876-77.  906  c.  y.  r.  removed;  6,936  o.  y.  mud, 
etc.  dr.  77  249. 

1877-78.'  2,^8  e.  y.  r.  removed;  37,387  e.  y. 
mud,  etc.,  dr.;  l,23Si  1.  f.  dike  built,  78,  416. 

1878-79.  23,195  c.  y.  mud,  etc.,  dr.;  86  St.  re- 
moved, 79,  63,  388. 

1883-84.    18,236  0.  y.  dr.,  84, 729. 

1886-87.  Preparations  for  dr.  in  vicinity  of 
Town  Dock;  history  of  operations,  87,  629. 

1887-88.  1,772  0.  y.  dr.  near  Town  Dock,  88, 
576 

1888-89.    ll,067o.y.  dr.,  89,724. 

1893-93.    27,700  c.  y.  dr.,  93, 967. 

1894-96.  2,515  0.  y.,  s.  m.,  and  64,658  o.  y., 
p.  m.,  dr.,  and  some  st.  removed,  96,  826. 


1896-96.    6,467  0.  y.,  p.  m.,  dr.,  96, 731. 

1897-98.  12,960  0.  y.  dr.,  1,843  c.  y.  loose  r. 
removed,  and  66i  c.  y.  r.  removed,  98,  997. 

1899-00.  3,937  c.  y.  dr.;  proj.  completed, 
00,  1388. 

1903-04.    5,600  c.  y.  dr.,  04,  ]017. 

1904-06.    28,846  0.  y.  dr.,  06, 960. 

1907-08.    22,390  c.  y.  dr.,  08, 1037. 

1910-11.  1,460  0.  y.  soft  material  dr.;  6  o.  y. 
bowlders  excavated,  11, 1260. 

1911-13.  1,239  c.  y.  ledge  r.,  24.38  c.  y.  bowl- 
ders, and  13,819.8  c.  y.  other  material  dr.,  13, 1471, 
1472. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,812,813;  88,574;  93,965;  97, 
1176;  04, 1062. 

Tidal  stream  with  low,  marshy  banks  on  the  n. 
shore  of  Long  Isld.  Sound  and  about  20  m.  from 
the  Battery,  New  York.  Navigable  for  about  2i  m. 
from  mouth,  97, 1176. 

Water  depths,  range  of  tides,  etc.,  13, 189. 

PLANS. 

By  Lt.  Col.  Newton,  1872,  tidal  reservoir,  dr., 
diking,  and  revetting  for  9'  ohan.  m.  1.  w.;  est., 
$1,646,000.  For  11'  Chan.  m.  h.  w.;  est.,  $731,000. 
For  slackwater  navigation,  affording  7'  draft, 
$300,000,  73,  813. 

PROJECTS.    (See  Plans.) 

By  Col.  Newton,  1872,,  providing,  by  dr.  and  r. 
removal,  chan.  9'  at  h.  w.  from  Pelhams  Br.  to  a 
pt.  3,000'  above  Lockwoods,  3  m.,  that  part  of  ohan. 
above  Lockwoods  to  serve  as  a  chan.  and  tidal 
basin.  Modification,  1873,  consisted  of  proposed 
timber  dikes,  5,800'  1.,  to  confine  the  chan.;  est., 
$136,500,  73,  816;  73,  939;  77,  249;  86,  663. 

In  1887  the  est.  raised  to  $221,100,  87, 628. 

In  1891,  $65,000  est.  as  sufficient  for  completion 
of  the  imp.  contemplated,  91,  809;  93, 708. 

By  Maj.  Adams,  1896,  dr.  out  shoals  in  the  chan. 
and  removing  r.  from  below  Lockwoods;  and, 
should  any  money  remain  after  completion  of  such 
work,  extension  of  the  chan.  9'  x  lOO*  m.  h.  w. 
toward  head  of  t.  w.,  provided  the  right  of  way  for 
such  extension  could  be  obtained  free;  est.,  $27,000, 
97, 1091, 1177. 

Col.  Mansfield  reported  extension  of  chan.  not 
advisable,  but  mainten.  of  chan.  justified  by  C.,' 
04,1063. 

Col.  Stickney  est.,  1903,  $3,000  an.  mamten.  by 
dr.,  04, 1019. 

By  Col.  Knight,  ohan.  5',  width  varying  from 
150'-70'  from  about  1,900'  below  Pelham  Highway 
Br.  to  about  300'  above  Fulton  Ave.  Br.;  est., 
$103,000,  and  $3,000  an.  mainten.,'  09,  168;  au.  act 
June  26, 1910, 10, 145. 

SURVEYS. 

Under  Lt.  Col.  Newton,  71,  83,  by  J.  H.  Strie- 
dinger.    R.,  73,  812.    Additional  progress,  73,  85. 

Ex.  Chan,  depths;  made,  1882,  by  Col.  Newton, 
83,  663. 

Minor  sur.,  93,  968. 

Sur.  for  extension  of  imp.  to  head  of  t.  w.  au.  act 
Junes,  1896;  made  by  Maj.  Adams, 1896  (R.imfav.), 
97, 1176. 

Ex.  au.  act  June  13,  1902;  made,  1903,  by  Col. 
Mansfield,^  04, 1061. 

By  Col.  Stickney,  1903,  04, 1018. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Col. 
Knight,'  09,158. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 189. 

Maps.    86,  664;  93,  968;  04, 1016. 


■  H.  D.  1260,  60th,  2d. 


a  H.  D.  186,  68th,  2d. 
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E-17     EAST   RIVER,  N.  Y.  (including  Hell  Gate,  Battery, 
Diamond  and  Coenties  Reefs). 


APPKOPRIATIONS.1 

1852, 

i'$20iOOO,66,lli,29. 

1868, 

*85,000,  68, 66;  69,  56,  388. 

1869, 

8*178,200,69,55;  70,435. 

1870, 

4  250,000,70,74,435. 

1871, 

«  250,000,  71,82;  77,230. 

1872, 

4  225,000,73,80;  77,230. 

1873, 

4  225,000,73,85;  77,230. 

1874, 

4  6  225,000,  74,  95;  11,165. 

1875, 

4  250,000,75,101,11,203. 

1876, 

4  250,000,76,55;  78,413. 

1878, 

4  350,000,  78,  55,  413. 

1879, 

4  250,000,79,62,376. 

1880, 

200,000,80,499. 

1881, 

200,000,  81,  624. 

1882, 

250,000,83,649. 

1884, 

360,000,  84,  692. 

1886, 

112,600,86,678. 

1888, 

250,000,  88,  606. 

1890, 

200,000,  90,  719. 

1892, 

150,000,  93,  805. 

1894, 

75,000,  9S,  934. 

1896, 

60,000,96,868. 

1899, 

250,000,99,1231. 

1902, 

100,000,  03,  958. 

1905, 

200,000,  OS,  972. 

1907, 

260,000,  07, 1000. 

1910, 

.  600,000, 10, 1196. 

1911, 

200,000,11,1265. 

1912, 

100,000,  13, 1476. 

Total, 

6,015,700  (Incl.  sales,  etc.,  16,018,889.87, 

13, 1476). 
BCE. 

COMME 

Danger  and  difflculty  in  passing  Hell  Gate,  68, 
730, 731. 

Amount  of  C.  benefited  tiy  imp.,  77, 230. 

1897  the  increasing  draft  and  t.  of  vessels  indi- 
cated that  a,  revision  of  the  ruling  depths  even  in 
linp.  parts  of  the  stream  was  needful,  97, 1028. 

Description  of,  00, 1437. 

Traffic  very  great;  details  of,  10, 158. 

TratBc  of  E.  E.  very  great,  and,  of  course,  is 
intimately  connected  with  that  of  N.  Y.  H.  Est. 
tonnage,  1911,  4S,331,000±,  which  does  not  include 
through  traffic.  Trips  of  steamers  and  tugs  through 
H.  G.  Chan,  average  450±  daily;  of  ferryboats,  in 
addition,  400  daily.  Nor  does  this  include,  barges, 
lighters,  car  floats,  or  privately  owned  craft;  about 
100  of  these  car  floats,  of  large  dimensions,  pass 
through  H.  G.  every  day. 

Aside  from  lessening  the  dangers  of  navigation 
for  such  traiHc,  perhaps  the  most  desirous  eflect 
of  U.  S.  imp.  is  the  increase  of  vessels  of  large  ton- 
nage using  the  R.,  with  the  consequent  more 
economical  rates. 

See  also  Private  work. 

13, 197. 

CONTBACTS. 

1869.  J.  D.  Shelboume,  removing  Frying  Pan 
and  Pot  Rock;  unsatisfactory  prepress  made,  69, 
65,  388.  Contract  expired  by  limitation,  with  no 
work  done,  70,  74,  434,  438.  MalUefert  &  Co., 
removal  of  Pot  Kock,  Ways  Eeef,  and  Shelldrake 
Eock,  69,  55,  388.  Contract  expired  by  limitation, 
with  small  amount  of  work  done,  70,  434,  439. 

1876.  E.  R.  Seward,  removalof 24,000 1.  broken 
r.,  Hallets  Pt.,  77,  49,  227.  Extended  and  com- 
pleted, 78,  65,  413. 

1878.  Atlantic  Dredging  Co.,  removing  26,000 
t  broken  r.,  Hallets  Pt.,  78,  55,  413.  Completed, 
79,  61. 

1879.  Atlantic  Dredging  Co.,  removing  25,000 
t.  broken  r.,  Hallets  Pt.,79, 61,  377. 


1885.  Rendrock  Powder  Co.,  copper  cartridge 
cases,  225,000  lbs.  rackarock,  85,  719.  R.  W.  War- 
ren, 50,000  lbs.  dynamite,  85, 719.  Atlantic  Dredg- 
ing Co.,  r.  removal.  Flood  Rock,  $3.19 1.,  86, 678. 

1890.  E.  G.  Packard,  removal  of  material 
other  than  bowlders,  854  c.  y.;  bowlders,  $2.50  t., 
91  902 

1894.  P.  Ward,  repair  of  dr.  Hell  Gate,  $16,800, 
95, 935. 

1899.  R.  G.  Packard,  removing  Man-o'-War 
Eock,  $159,000,  99, 1232. 

1900.  George  A.  Rogers,  removing  3d  and  26th 
St.  reefs,  1,001  c.  y.,  $12.87  c.  y.;  E.  G.  Packard 
Co.,  removing  r.  and  bowlders  to  d.  of  26',  $2.65 
gross  t.,  01, 1214. 

1903.  R.  G.  Packard  Co.,  removing  ledge  r., 
$17.50 1.,  and  bowlders,  $1.56  c.  y.,  04, 1030. 

1905.  International  Contracting  Co.,  dr.  and  r. 
removal,  98$  c.  y.,  s.  m.,  06, 966. 

1908.  R.  G.  Packard  Co.,  dr.  certain  areas, 
29W  5.  f .,  area  08, 1049.  New  London  Marine  Iron 
Works,  wooden  scow,  $8,058,  09, 1070. 

1913.  R.  G.  Packard  Co.,  clearing  certain 
areas  to  26'  d.;  unit  prices  listed;  Timothy  J. 
Dady,  dr.,  27$  c.  y.;  removing  large  bowlders, 
$11.73;  small,  $12,  IS,  1477. 

DOCUMENTS.    (Not  published  in  Bs.) 

H.  Doc.  90,  39th  Cong.,  2d  sess.,  67,  17,  44;  68, 
733. 

EXGINEEBS. 

Cblet  of  Engineers.  B.,  66,  7,  11,  41,  ill,  29; 
67, 17,  44;  68,  68,  726,  729,  742;  69,  55;  70,  73;  71; 
82;  73,  79;  73,  84;  74, 94;  76, 100;  76,  54;  77,  49, 
231;  78,  55;  79, 61;  80,  81;  81, 98;  83,  99;  83, 94; 
84, 100;  85, 96;  86, 96;  87, 69;  88, 60;  89, 75;  90, 
66;  91,86;  92,90;  93,97;  94,87;  95,100;  96,106, 
97,  111;  98,  126;  99,  134,  142;  00,  152,  160;  01, 
205;  03,  143;  03,  131;  04,  116;  05,  123;  06,  128; 
07, 131;  08, 137;  09, 139, 157, 168;  10, 156, 181;  11, 
160;  13, 192. 

Boards.  1856.  (Advisory  Council  to  New  York 
H.  Commission.)  Eecom.  removal  of  Pot  Rock, 
Frying  Pan,  Ways  Eeef,  and  a  part  of  Hallets  Pt., 
with  other  minor  r.;  the  closmg  of  small  chan. 
between  Bread  and  Cheese  and  head  of  Blackwell 
Isld.;  the  constr.  of  St.  ps.  on  Hogs  Back,  Gridiron, 
and  Bread  and  Cheese,  and  a  beacon  on  Eylanders 
(Ehinelander)  Eeef,  68,  65,  733.  (Col.  Totten, 
Chief  of  Engineers;  Supt.  Bache,  U,  S.  C.  S.;  Com- 
mander Davis  U.  S.  N.) 

In  cbarge: 

E.  Merrian,  1851-53;  68,  732,  733. 

Maj.  W.  D.  Fraser,  1863-64;  68,  727,  732. 

Lt.  Col.  J.  Newton,  1866-85.  B.,  68, 727, 730, 742; 
69,388,390,391;  70,433;  71,723;  73,802;  73,934; 
74,  11,  160;  75,  11,  200;  76,  238;  77,  227,  231,  232; 
78,  412;  (Col.)  79,  375;  80,  496;  81,  621;  83,  649; 
83, 633;  84,  689;  85,  715;  86, 680. 

Capt.  J.  Mercur,  temporarily  In  charge,  1877;  77, 
48,  227. 

Lt.  Col;  W.  McFarland,  1885-89.  E.,  86, 675;  87, 
689;  88, 603. 

Ltr  Col.  G.  L.  Gillespie,  1889-96.  B.,  89,  772; 
90,  713;  91,  899;  93,  797;  93,  1034;  94,  751;  96, 
930;  (Col.)  96, 853. 

Lt.  Col.  W.  Ludlow,  1897.    B.,  97, 1026. 

Maj.  H.  M.  Adams,  1898-1900.  B.,  98,  1036; 
1900, 1436. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    B.,  99, 1229, 

Mai.  E.  H.  Euftaer,  1900.    E.,  00, 1403. 

Maj.  W.  L.  Marshall,  1900.    E.,  00, 1439. 


♦Allotment. 

>  By  other  than  R.  and  H.  act,  prior  to  1852,  $13,861.59,  12, 1476. 

'  Hell  Gate. 


»  Given  as  $176,841.45, 12, 1476. 
4  East  R.  and  Hell  Gate. 
6  Given  as  $214,000, 13, 1476. 


fSee  pp.  14-22  for  l 
Lexplanatious,  etc.J 
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Ool.  S.  M.  Mansfield,  1901-02.  R.,  01,  1211;  03, 
957. 

Col.  Amos  Stickney,  1903.    R.,  03,  871. 

Capt.  Edward  H.  Schulz,  1904.    R.,  04, 1028. 

Col.  W.  E.  Livermore,  1905-06.  B.,  05, 971;  06, 
954 

Col.  John  G.  D.  Knight,  1907-08.  R.,  07,  999; 
08, 1047. 

Col.  W.  M.  Black,  1909-.  B.,  09, 1068;  10, 1194; 
11,  1262;  13,  1474. 

Assistants:    (See  also  Surveys.) 

Lt.  Bartlett,  68,  732. 

W.  Preuss,  73, 803;  77, 238. 

F.  Sylvester,  73,803. 

Lt.  W.  H.  Heuer,  73,  936;  77,  227.  R.,  75,  ii, 
203'  76  238 

Capt.' J.  Mercur,  77,  227,  237;  79,  60.  R.,  79, 
375,  377;  80,  499;  84,  692. 

J.  H.  Striedinger,  74, 11, 164;  77, 236.  R^  75, 11, 
208;  76, 239;  77, 227; 

B.  Boyle,  77,  238. 

A.  Doerflinger,  77, 238. 

M.  A.  Lacy,  77, 238. 

E.  Stone,  79, 375.  R.,  79, 382;  80,  503;  81, 627; 
83, 653. 

Lt.  G.  McC.  Derby.  R.,  83,  651;  83,  536;  85, 
720,  724,  734. 

Lt.  E.  D.  Blaok,  11, 149;  13, 178. 

ESTIMATES.    (See  Plans  and  Projects.) 

Maj.  Eraser,  1853,  removal  of  r.  in  Hell  Gate, 
1.140.  £.,  68,  733,  738. 

Lt.  Col.  Newton,  1867,  removal  of  r.  at  Hell  Gate 
(see  Plans  and  Projects):  1st  plan,  to  25',  $5,008,580 
or  to  26',  $5,723,129,  68,  738,  741;  70,  437;  2d  plan, 
to  25',  $7,737,974,  Or  to  26',  $8,692,645;  68;  741;  70, 
437;  74,  ii,  164;  3d  plan,  to  26',  $2,674,930,  or  to  26', 
$2,877,000;  68,  730,  741;  70,  438. 

Lt.  Col.  Newton,  1870,  revised  est.,  from  ex- 
perience gained:  Istplan,  to  25',  $3,000,000;  2d  plan, 
to  25',  $4,100,000;  3d  plan,  to  25',  $2,070,000,  70,  438. 

Lt.  Col.  Newton,  1874,  revising  previous  2d  plan, 
to  26',  $4,689,820,  74,  ii,  164;  75,  it,  202;  76,  243. 

Lt.  Col.  Newton,  1868,  removing  reefs  at  mouth  of 
East  E.:  Battery  Eeef  to  24',  $14,245;  Diamond 
Eeef  to  22*',  $185,125;  Diamond  Eeef  to  24',  $309,400, 
Coentles  Eeef  to  22i',  $100,000,  or  to  24',  $139y000, 
68,  66,  745;  74,  ii,  164;  76,  243. 

1879.  For  completion  of  existing  proj.',  $2,615,- 
078,  79, 376. 

LEGISI-ATION.    (See  Obstructions.) 
Act  by  N.  Y.  incorporating  the  East  Eiver 

BridgeCo.,  93, 805. 
Act  amending  act  Incorporating  a  company  to 

erect  a  br.  across  the  E.  between  New  York  and 

Long  Isld.,  93, 1041. 
Act  May  27,  1896,  passed  and  accepted  by  the 

city  of  New  York,  for  br.  across  the  R.  between 

New  York  City  and  Brooklyn,  96,  869. 

OBSTRUCTIONS. 

Brs.  affected  by  Congressional  or  State  acts,  95, 
933;  96,  856;  97, 1030. 

OPERATIONS. 

1851-53.  Efforts  to  remove  rs.  in  Hell  Gate  by 
surface  blasts,  68,  732. 

1869-70.  Work  begun  under  proj.  of  Lt.  Col. 
Newton;  1,621  c.  y.  r.  removed  from  Ways  Eeef 
and  220  c.  y.  from  Shelldrake  Eock;  unsatisfactory 
results  from  contracts;  completion  by  hired  labor 
of  cofferdam  at  Hallets  Pt.  and  removal  vOt  4,841 
c.  y.  r.  from  shaft;  also  constr.  of  drilling  scow  for 
the  removal  of  chan,  ts.  Valuable  experience 
gained  by  operations,  70,  73,  434,  437,  439,  440. 

1870-71.  Completion  by  hired  labor  of  shaft  at 
Hallets  Ft.,  and  709  1.  f.  tunnels,  with  182 1.  f.  gal- 
leries, removing  8,306  c.  y.  r.,  71,  82,  724.  Opera- 
tions of  steam  drilling  scow  by  hired  labor  at  Dia- 
mond and  Coenties  Eeefs,  71,  725. 

1871-73.  Constr.  at  Hallets  Pt.  by  hired 
labor  of  1,653  1.  f.  tunnels  and  653i  1.  f.  galleries,  re- 
moving 8,293  c.  y.  r.  Eemoval  of  6,119  o.  y.  r.  from 
Diamond  and  Coenties  Eeefs  by  aid  of  steam  drill- 
ing scow.    Commencement  of  qperations  by  drilling 


scow  at  Frying  Pan  Eock.  Success  of  drilling  scow, 
73  80  803  805. 

l'87iS-73.  At  Hallets  Pt.,  2,731 1.  f.  tunnels  and 
galleries  driven,  removing  9,564  c.  y.  r.,  73,  84,  934. 
211  c.  y.  rs.  dr.  from  Diamond  Eeef;  operations  of 
drilling  scow  on  Frying  Pan  and  Pot  Eock;  results 
from  drilling  experience,  73,  84,  936,  937 

1873-74.    At  Tlallets  Pt.,  896  1.  f.  tunnels  and 

falleries  driven,  removing  4,648  c.  y.  r.;  at  Coenties 
leef,  2,805  o.  y.  r.  removed,  74, 94,  ii,  100. 
1874-75.    Completion  of  tunnels  and  galleries 
at  Hallets  Pt.  by  drivmg  645  1.  f.,  removmg  13,838 

c.  y.  r.  Eemoval  of  3,029  o.  y.  r.  from  Ways  Eeef, 
completing  work  thereat;  664  c.  y.  from  Coenties 
Eeef  and  413  c.  y.  from  Diamond  Eeef.  Shaft  on 
Flood  Eock  began.  Dr.  1,260  c.  y.  from  ps.  and 
abutments  of  old  br.  (114th  St.),  Harlem  E.,  75, 
101,  ii,  204. 

1876-76.  At  Hallets  Pt.,  drilling  roof  and  ps. 
for  final  blast.    At  Flood  Eock,  2  shafts  sunk  to 

d.  of  51'  and  32',  removing  1,462  c.  y.  r.,  76, 54,  238. 
Operations  of  drilling  scow.  Completion  of  the 
removal  of  Coenties  Eeef  to  26i'  1.  w.  At  Diamond 
Eeef,  972  0.  y.  r.  removed,  76,  54,  239. 

1876-77.  At  Hallets  Pt.,  completion  of  mining 
operation  and  successful  explosion  of  mine  Sept.  24, 
1876.  Eemoval  by  contract  of  14,055  t.  broken  r. 
At  Flood  Eock,  1,772  c.  y .  r.  removed.  Operations 
of  drilling  scow;  916  c.  y.  r.  removed  from  Diamond 
Eeef;  small  amount  of  work  done  for  lack  of  app., 
77,  49,  227,  231. 

1877-78.  At  Hallets  Pt,  23,258  t.  broken  i. 
removed  by  contract. 

1878-79.  At  Hallets  Pt.,  19,706  t.  r.  removed 
by  contract.  At  Flood  Eock  (work  had  been  sus- 
pended since  Jan.,  1876),  1,307  1. 1.  galleries  driven, 
removing  6,115  c.  y.  r.  Ways  Eeef  removed  26'. 
Coenties  Eeef  removed  25*'.  Operations  of  the 
steam  drilling  soow.  Drilling  at  Diamond  Eeef, 
Shelldrake,  and  Frying  Pan  Eooks.  Eemoval  of 
519  c.  y.  from  Diamond  Eeef,  79,  61,  62,  377,  378. 

1879-80.  At  Hallets  Pt.,  15,195  t.  broken  r. 
removed  by  contract.  At  Flood  Eock,  4,346  1.  f. 
galleries  driven,  removing  12,941  c.  y.  r.;  removal 
of  small  r.  near  North  Brothers  Isld.;  Diamond 
Eeef  removed  26';  2,596  o.  y.  r.  and  bowlders  re- 
moved from  Frying  Pan,  Shelldrake,  and  Diamond 
Eeefs,  80,  496-605. 

1880-81.  At  Hallets  Pt.,  9,824  t.  broken  r.  re- 
moved by  contract.  At  Flood  Eock,  7,312  1.  f. 
galleries  driven,  removing  18,080  e.  y.  r.;  1,096  o.  y. 
r.  removed  from  Heel  Tap  and  North  Brothers 
Eeef,  81,621-628. 

1881-83.  At  Hallets  Pt.,  8,549  t.  broken  r.  re- 
moved by  contract.  At  Flood  Eook,  6,453  1.  f 
galleries  driven,  removing  21,690  c.  y.  r.;  2,112  c.  y. 
r.  removed  from  Heel  Tap  and  North  Brothers 
Eeef,  83,  646-«54. 

1883-83.  Completion  of  r.  removal  at  Hallets 
Pt.  At  Flood  Eock,  204  1.  t.  galleries  driven,  re- 
moving 14,206  c.  y.  r.;  666  c.  y.  r.  removed  from  Pot 
Eock  and  Frying  Pan,  83,  633-642. 

1884-85.  At  Flood  Eock,  1,488  1.  f.  galleries 
driven,  removing  9,819  c.  y.  r.,  and  completing  all 
work  preparatory  to  charging  and  exploding  the 
mine,  85,  716-722.  Eemoval  of  Pilgrim  Eock  to 
24',  85,  734.  Experiments  with  explosives  made, 
85,  724. 

1885-86.  Mine  under  Flood  Eock  fired  Oct. 
10,  1885,  86,  676,  688.  Details  of  charging  and  ex- 
plosion, 86,  680.  558  t.  r.  removed  from  Chan,  at 
Negro  Head  and  Hen  and  Chickens;  28,622  t.  r. 
removed  from  Flood  Eock  by  contract,  86, 676. 679, 
688.    Summary  of  work  done,  1875-1886,  86,  690. 

1886-87.  34,956  0.  y.  r.  removed  in  w.  Newton 
Chan,  and  in  cutting  away  the  n.  end  of  Flood 
Eock,  87, 59,  691,  694.  Details  of  cost  of  r;  removal, 
87, 691,  692. 

1887-88.    19,548  t.  r.  removed,  88,  605. 

1888-89.  1,410  t.  r.  removed  by  hired  labor, 
89  775 

1889-90.    47,398  t.  r.  removed,  90,  716. 

1890-91.  Eemoval  of  r.  at  Flood  Eock  and 
Diamond  Eeef;  3,435  c.  y.  and  960  t.  bowlders  re- 
moved from  Shell  Eeef;  24,040  t.  r.  removed  from 
reef  off  Diamond  Eeef,  91,  902,  904. 

1891-93.  20,872  t.  r.  blasted  and  removed  at 
Flood  Eock;  52,803  o.  y.  dr.  and  2,800 1.  r.  removed 
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at  Shell  Reef  and  Middle  Ground;  1,763  t.  r.  re- 
moved at  Ferry  Reef;  1,211 1.  r.  removed  from  reef 
ofl  Diamond  Reef,  93, 800,  803. 

1893-93.  21,126 1.  r.  removed  from  Flood  Rook; 
48,863  c.  y.  fine  material  dr.  from,  and  313  t.  bowl- 
ders removed  from  Sliell  Reef;  668  t.  r.  removed 
from  Ferry  Reef,  1,382  from  Baretto  Pt.,  and  764 
from  Sunken  Meadow,  93, 1038, 1039,  1040. 

1893-94.  6,613  t.  r.  removed  from  Flood  Rook, 
and  6,833  from  Smiken  Meadow,  94,  754,  765. 

1894-95.  681  t.  r.  removed  from  Sunken 
Meadow,  95, 933. 

1895-96.  4,673  t.  r.  removed  from  Sunken 
Meadow,  96,  857. 

1896-97.  2,175  t.  r.  removed  from  Sunken 
Meadow;  7,485  from  Charlotte  Rock,  and  33,148 
0.  y.  dr.  from  approaches  to  Davids  Isld.  and  Willets 
Pt.,  97, 1029. 

1897-98.  Slt.r.  removed  from  Sunken  Meadow, 
98, 1037. 

1899-00.  Removal  of  Man^o'-War  Rock  in 
progress,  and  39  t.  r.  removed  from  Middle  Reef, 
00, 1404. 

1900-01.  Removal  of  Man-o'-War  Rock  con- 
tinued; removal  of  reefs  ofl  3d  and  26th  Sts.  begun; 
68.9  0.  y.  removed  from  26th  St.  reef;  19,743  t.  re- 
moved from  Battery  and  Shell  Reefs,  01, 1212. 

1901-03.  11,710  c.  y.  r.  removed  from  Man-o'- 
War  Rook,  462  c.  y.  from  26th  St.  reef,  and  3d  St. 
reef  drilled  and  blasted,  03, 957. 

1903-03.  3,663  c.  y.  r.  removed  from  Man-o'- 
War  Rock,  444  c.  y.  from  reef  ofl  26th  St.,  and  95 
c.  y .  from  reef  ofl  3d  St.,  03,  871. 

1903-04.  63,808  c.  y.  dr.  and  102.2  t.  ledge  r. 
removed  from  Shell  Reef,  04, 1029. 

1905-06.  35,901  c.  y.  dr.  from  Battery  and 
South  Ferry  Reefs,  06,  955. 

1908-09.  231,169  sq.  f.  Middle  Reef  cleared  to 
26',  09, 1068. 

1909-10.  187,761  sq.  f.  Middle  Reef  cleared  to 
26',  10, 1195. 

1910-11.  393,756  sq.  f.  Middle  Reef  and  19,425 
sq.  f.  in  Pot  Rock  dr.  to  26'  d.,  11, 161. 

1911-13.  Middle  Reef,  Frying  Pan  Reef,  and 
Pot  Rook  completed  to  26',  Apr.  12,  1912;  work  of 
drilling  and  blasting  in  Middle  Reef,  w.  of  com- 
pleted area,  in  progress,  13, 1474. 

PHTSICAJL  DATA. 

Formation  of  Battery  Reef,  68,  742.  Area  cov- 
ered by,  68,  744. 

Area  covered  by  Hell  Gate  Reefs,  68,  739. 

Formation  of  r.  at  Hallets  Pt.,  71,  724.  Leakage 
in  tunnels  at,  71, 725. 

Velocity  of  currents.  Hell  Gate,  68,  736;  73,  806; 
7S,  ii,  208. 

Tides,  rise  and  fall  of,  75,  ii,  208. 

Physical  effect  of  Hallets  Pt.  blast,  77, 233. 

Observations  on  transmission  of  earth  waves  at 
OOTlosion  of  Flood  Rook,  86,  691-717. 

Description  of  obstructions.  Hell  Gate,  88,  603. 

Description  of  Diamond  Reef  and  Coenties  Reef, 
00, 1436. 

Difficulties  of  navigation  due  to  violent  and 
irregular  currents,  narrow  winding  chan.,  and  r. 
pts.  and  reefs,  10, 1194. 

Range  of  tides,  depths,  etc.,  13, 196. 

E.  R.  is  a  tidal  strait,  16  m.  x  600-4,000';  separates 
N.  Y.  C.  from  Long  Isld.,  extends  from  the  Battery, 
N.  Y.  C,  to  Throgs  Neck,  at  head  of  Long  Isld. 
Sound,  13, 192. 

FLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Davis,  U.  S.  N.,  1848,  removal  of  Pot 
Rock,  Frying  Pan,  and  Ways  Reef,  with  the  re- 
moval of  rs.  from  the  middle  chan.,  i.e..  Little  Mill 
and  Flood  Rock,  and  the  constr.  of  fender  ps.  on 
Hog's  Back,  Gridiron,  and  Bread  and  Cheese 
Rocks,  68,  731. 

By  Lt.  Porter,  U.  S.  N.,  1848,  favors  the  above 
except  the  removal  of  rs.  in  middle  chan.;  suggests 
they  be  covered  with  fender  docks;  also  removal 
of  a  part  of  Hallets  Pt.  and  various  small  rs.  below, 
68  731 

By  M.  Malllfert,  1851-53,  removal  of  r.  in  Hell 
Gate  by  surface  blasts,  68,  732,  733. 


By  advisory  board,  1856.  (See  Board  of  Engi- 
neers.) 

By  Lt.  Col.  Newton,  1867,  imp.  of  navigation 
through  Hell  Gate  by  3  plans:  1st,  removal  to  a 
m.  1.  w.  d.  of  25'  to  26',  Pot  Rock,  Frying  Pan, 
Ways  Reef,  Shelldrake,  and  Heel  Tap,  with  rs.  ofl 
Negro  Pt.,  Scaly  Rock,  and  Hallets  Ft.;  with  sea 
walls  on  Hen  and  Chickens,  Flood  Rock,  Gridiron, 
and  Hog  Back,  Holmes  Rock,  Great  and  Little 
Mill  Rock,  Bread  and  Cheese,  and  Rbinelander 
Reef.  Time  required,  6  years;  est.,  chan.,  26', 
$5,008,580;  26'  chan.,  $5,723,129,  68,  738,  741.  Re- 
vised, 1870,  to  $4,100,000,  70, 438.  2d  (see  Projects). 
3d,  removal  of  Pot  Rock,  Frying  Pan,  Way's  Reef, 
Shelldrake,  Heel  Tap,  Scaly  Rock,  and  part  of 
Hallets  Pt.,  with  sea  waUs  along  Hen  and  Chickens, 
Flood  Rock,  and  Gridfron;  est.,  to  25',  $2,674,930; 
to  26',  $2,877,000,  68,  65,  730.  This  plan  recom.  by 
Chief  of  Engineers  for  commencement  of  work,  but 
subsequently  became  expanded  to  2d  plan  (see 
Projects),  68,  730;  70,438;  73,803;  76,iT,202. 

Plan  for  passing  obstr.  at  Hell  Gate  by  canal 
through  Astoria,  1870.  The  proj.  for  removal  of  r. 
in  Chans.,  reported  preferable,  70,  436. 

PRIVATE  (CITT)  WORK. 

1861-63.  Partial  removal  of  Coenties  Reef  by 
N.  Y.  City,  68,  744. 

1870.  Constr.  of  sea  wall  at  head  of  Blaokwell's 
Isld.  by  comrs.  of  pub.  charities,  70,  437. 

Imp.  of  water  front  contemplated  by  local  au.  at, 
1912, should  result  in  considerablereduction  of  rates. 
Amount  of  this  reduction  dependent  upon  size  of 
Chans,  au.  by  U.  S.,  13, 197. 

PROJECTS.    (See  Estimates  and  Plans.) 

In  1851-52,  under  an  app.  of  $20,000,  effort  made 
to  imp.  navigation  through  Hell  Gate  by  removal 
of  r.  through  the  aid  of  surface  blasting,  68,  732, 
Proj.  for  imp.  of  Hell  Gate  proposed  by  Col.  New- 
ton, 1867,  subsequently  modiSed,  1868,  1874,  1880, 
and  1884,  by  extending  it  to  embrace  the  removal 
of  other  reefs  in  Bast  R.  Later  it  included  the 
removal  to  26'  m.  1.  w.  of  all  the  dangerous  reefs  in 
Hell  Gate,  Diamond  Reef,  and  North  Brothers 
Isld.  Reef,  in  East  R.,  the  removal  of  Coenties  Reef 
to  25^',  and  a  number  of  small  rs.  in  the  shoaler  parts 
of  tlie  Chans.;  also,  constr.  of  sea  walls  on  Great 
and  Little  MUl  Rocks,  Hog's  Back,  and  Holmes 
Rock;  est.,  $5,139,120,  68,  741-746;  70, 437;  71,  726; 
73,803;  74,ii,164;  76,243;  80,497;  84,690;  86,95. 

By  Lt.  Col.  GUlespie,  1895,  expend,  app.  1894  in 
continuation  of  work  on  Sunken  Meadow  and  for 
repair  of  plant,  95,  933. 

By  Lt.  Col.  Ludlow,  1896,  expend,  app.  1894  in 
continuation  of  work  on  Sunken  Meadow,  etc.,  and 
for  increasing  facilities  and  d.  in  approaches  at 
Davids  Isld.  and  Willets  Pt.,  07, 1029. 

Description  of  work  done  up  to  1898,  showing 
orig.,  existing,  and^jroj.  d.,  98, 1037. 

By  Lt.  Col.  Benyaurd,  1899,  sur.  and  removal  of 
Man-o'-War  Rock  to  26'  m.  1.  w.;  est.,  $500,000,  99, 
1229. 

By  Maj.  Ruffner,  1900,  removal  of  reef  ofl  26th  St. 
to  26'  m.  1.  w.,  and  reef  ofl  3d  St.  to  19'  m.  1.  w., 
00, 1404. 

Maj.  Marshall,  1900,  est.  $1,897,600  to  remove 
Diamond  and  Coenties  Reefs  t«  32'  m.  1.  w.,  00, 
1440. 

Col.  Knight  recom.,  1908,  d.  18'  chan.  between 
South  Brother  Isld.  and  Lawrence  Pt.,  removing 
of  Middle  Ground  to  26',  and  d.  26'  chan.  between 
North  Brother  and  South  Brother  Islds.,  08, 
1047-48. 

Act  June  25, 1910,  au.  removal  of  Middle  Ground 
to  26'  m.  1.  w.  and  making  chan.  between  North 
and  South  Brother  Islds.  Est.  for  completion, 
$8,7,57,183.  Est.  given  by  Col.  Knight:  20',  22',  24', 
resp..  No.  and  So.  Brother  Islds.,  $216,100,  $485,990, 
and  $750,262,  resp.;  Middle  Ground,  20',  $1,733,000. 
09, 15S;  11, 161;  13, 194. 

Col.  Black  recom.  removal  of  reef  e.  of  Oak  BluH 
Light;  est.,  $19,000, 11, 1263. 

List  of  points  of  work  under  existing  proj.,  12. 
194. 


f See  pp.  l4-2^  for  1 
Lexplanatlous,  etc.  J 
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SURVEYS. 

At  Hell  Gate: 

By  Lt.  Davis,  U.  S.  N.,  1848;  68,  730. 

By  Maj.  Fraser,  1853;  68,  733. 

By  Lt.  Craven,  1866;  68,  729,  734. 

By  Lt.  Col.  Newton,  1866-79;  66,  iU,  29;  67,  41; 
69,  55,  389;  7Z,  803;  78,  55. 

By  Lt.  Col.  Newton,  1867,  of  Diamond,  Battery, 
and  Coenties  Eeefs,  68,  742,  745. 

Sur.  of  Man-o'-War  Eock  made,  1889,  by  Lt.  Col. 
Benyaurd,  99, 1230. 

Ex.  Middle  Eeef  made,  1899,  by  Maj.  Euflner, 
00, 1404. 

Ex.  Diamond  Reef  and  Coenties  Eeef,  au.  act 
Mar.  3, 1899;  made,  1899,  by  Maj.  Adams  (B.  fav.), 
00, 1436. 

Sur.  Diamond  Eeef  and  Coenties  Eeef,  au.  act 
Mar.  3,  1899;  made,  1899,  by  Lt.  Col.  Benyam-d 
(R.  rendered  by  Maj.  Marshall;  B.  fav.;  see  Proj- 
ects), 00, 1439. 

Minor,  06,  955;  08, 1047;  10, 1195. 


Between  North  and  South  Brother  Islds.,  au.  act 
Mar.  2, 1907;  made,  1907-08,  by  Col.  Knight,'  09, 157. 

Eesur.,  incl.  ledges  near  w.  shore,  au.  act  Mar.  2, 
1907;  made,  1908,  by  Col.  Knight,2  09, 158. 

Incl.  Little  Hell  Gate,  au.  act  Mar.  3,  1909,  10, 
181,;  IS,  224.  Difficulties  encountered  in  sur.  East 
B.)  incl.  Hell  date,  such  as  to  delay  final  B.,  13, 
1475. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc.. 
12, 195. 


Sketch  of  plan  of  shaft  and  tunnels  at  Hallets  Ft., 
78,  803;  73,  936;  74,  ii,  163;  76,  ii,  201. 

Sketch  showing  Way's  Eeef,  75,  il,  210. 

Hell  Gate  and  vicinity,  79,  376. 

Progress  sketch  of  Flood  Eock,  showing  condition 
of  the  excavation,  79,  378;  80,  496;  81,  622;  82, 
646;  83,  533;  85,  735. 

Hell  Gate  and  approaches,  85,  735;  86,  688. 

Flood  Eock,  86,688;  08, 1046.  Pot  Eock,  Frying 
Fan,  and  Middle  Eeef,  09, 1068;  10, 1194;  12, 1474. 


E-17(a)     EAST  BIVEB,  N.  Y.— Broome,  33d,  10th,  11th  Sts., 

New  York,  N.  Y. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  87, 67;  89, 83;  90, 74; 

91,  86,  425. 

In  charge: 

Lt.  Col.  W.  McFarland.    B.,  87, 758. 
Lt.  Col.  G.  L.  Gillespie,  1888.    E.,  90,  761;  91, 
899. 

Assistant.    G.  W.  Kuehnle.    B.,  90,  765. 

PHYSICAL  CHABACTEEISTICS. 

Least  depth  over  ledge,  10th  and  11th  Sts.,  10', 
87,  758. 


PLANS. 

By  Lt.  Col.  Gillespie,  1890,  r.  removal  and  dr.  for 
18'  Chan.,  Broome  to  23d  Sts.,  East  E.;  est.,  $207,- 
996,  90,  764. 

STIEVEYS. 

Sur.,  foot  of  Broome  St.  to  the  foot  of  23d  St., 
New  York  City,  au.  act  Aug.  11,  1888;  made,  1890, 
by  Lt.  Col.  Gillespie,  90,  761. 

Ex.,  ledge  of  r.,  foot  of  10th  and  11th  Sts.,  New 
York  City,  au.  act  Aug.  5,  1886;  made,  1887,  by 
Lt.  Col.  W.  McFarland  (B.  fav.,  but  "cost  too 
great"),  87,  758. 
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WESTCHESTEB  CBEEK,  N.  Y. 


APPBOFBIATIONS. 

1910,  $10,000,  10, 1186. 

1911,  32,780,11,1262. 

Total,    42, 780  (incl.  misc.,  $42,786.45, 12, 1473). 

COMMEECE. 

Description  of,  00, 1432, 1435;  12, 192. 

1911,  148,  117  t.,  IS,  192. 

CONTEACTS. 

1912.  T.  J.  Dady,  dr.  (prices  given),  12, 1473. 

ENGINEERS. 

Chief  of  Engineers.  B.,  91, 94;  99, 142;  1900, 
160;  10,  147;  11,  159;  12,  191. 

In  charge: 

Lt.  Col.  G.  L.  Gillespie,  1890.    E.,  91,  954,  955. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1900.  B.,  1900, 
1430, 1433. 

Col.  W.  M.  Black,  1910-.  B.,  10, 1186;  11, 1262; 
12, 1473. 

Assistant.    G.  W.  Kuehnle.    B.,  91, 957. 

OBSTRUCTION. 

Drawless  causeway  br.  an  obstr.,  1900, 1431. 


PHYSICAL  CHABACTEEIS'nCS. 

Description  of  the  locality,  91,  954;  00,  1431, 
1434;  11, 169;  12, 191-92. 

PLAN.    (See  Project.) 

By  Lt.  Col.  Gillespie,  1891,  navigable  chan. 
8'  X  100'  m.  1.  w.  across  the  estuary,  thence  8'  x  80' 
to  1,000'  above  Scrivens  Dock,  and  thence  8'  x  60' 
to  head  of  navigation;  est.,  $27,500,  91,  966. 

PBOJECT.    (See  Plan.) 

Lt.  Col.  Benyaurd  est.,  1899,  it  would  cost  $42,780 
to  imp.  creek,  and  $2,000  an.  maintcn.,  00, 1435. 

Act  June  25, 1910,  au.  Chan.  8'  x  100'  across  estuary, 
thence  80'  to  about  1,000'  above  Scrivens  W  harf, 
thence  60'  w.  to  head  of  navigation;  est.,  $42,780, 
and  $2,000  an.  mainten.,  10, 147. 


SURVEYS. 

Au.  act  Sept.  19, 
Gillespie,  91,  955. 

Ex.  and  sur.  au.  act  Mar.  3, 
Lt.  Col.  Benyaurd  (B.  fav, 
1431. 

E.  by  BEEH.  on  ex.  and  sur.  of  1891  and  1899, 
Eecom.  exp.  of  $42,780.^  • 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
12,191. 


0;  made,  1891,  by  Lt.  Col. 


899;  made,  1899,  by 
see  Projects),   00, 


1H.D.1084,  60th,  2d. 


a  H.  D.  1187,  60th,  2d. 


•Cornm.  D.7,  61st,  2d. 
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APPEOPBIATIONS. 

1S96,  $10,000, 96,.734. 

1899,  20,000,  99, 1218. 

1902,  *5, 000,  03,863. 

1906,  *21, 500,05,969. 

1907,  *23, 000,  07,988. 
1910,  17,000,  10, 1184. 

Total,    96,500  (sales,  addl.,  $7.70,  13, 1470). 

COMMEBCE. 

Eates  probably  reduced,  06, 118. 

Beduction  ol  rates  doubtful,  but  transportation 
facilitated,  08, 127. 

Extensive  and  growing,  09, 130.. 

Increased  C.  causes  highly  congested  conditions 
in  R.  traffic,  12, 187,  1470. 

Tonnage,  1911,  681,000 1.,  12, 187. 

Diagram  showing  relation  of  C.  to  app.,  12, 1471. 

CONTRACTS. 

1896.  F.  Pidgeon,  r.  removal,  $6.89  c.  y.  ($9,000), 
97  1095. 

1899.'  S.  F.  Randolph,  r.  removal,  $3.78  c.  y. 
($16,000),  liaoo,  1391. 

1901.  Edwin  L.  Smart,  removing  r.,  $16  o.  y., 

02,  998. 

1902.  Anderson-Murphy  Co.,  removing  r.,  $12 

0.  y.,  OS,  998. 

1903.  John  &  Joseph  McSpirit,  dr.,  60i|!  c.  y., 
04, 1015, 1016. 

1908.  John  &  Joseph  McSpirit,  removing  r.  and 
overlying  material,  $8.60  c.  v.,  p.  m.,  09, 1060. 

1909.  Maritime  Sredgmg  Ck>.,  dr.,  43$  c.  y., 

3.  m.;  removing  bowlders  and  ledge  r.,  $6  and  $11 
c.  y.,  p.  m.,  10, 1184. 

1911.  Maritime  Dredging  Co.,  di.  20,000  o.  y. 
soft  material  at  67$  c.  y.,  185  e.  y.  ledge  r.  and  15 
c.  y.  large  bowlders  at  $8.85  c.  y.,  and  30  o.  y.  small 
bowlders  at  $7  c.  y.,  IS,  1471. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80,  86;  81,  108;  91, 
94;  96,  84;  97,  118;  98,  114;  99,  128;  00,   146; 

01,  201;  OS,  154;  03,  126;  04,  111;  06,  117;  06, 
119;  07,  122;  08,  127;  09,  129;  10,  143;  11,  165; 
12, 186. 

In  charge: 

Col.  J.  Newton.    E.,  81,  665- 

Lt.  Col.  G.  L.  Gillespie,  1891.    B.,  91,  949,  951. 

Maj.  H.  M.  Adams,  1896-98.  B.,  96,  733;  97, 
1093*  98  999 

Lt.  Col'.  W.'  H.  H.  Benyaurd,  1899.    E.,  99, 1217. 

Maj.  E.  H.  Buflner,  1900.    B.,  00, 1389. 

Col.  S.  M.  MaasSeld,  1901.    B.,  01, 1203. 

Capt.  Spencer  Cosby,  1902.    B.,  02,  998. 

Col.  Amos  Stickaey,  1903.    B.,  03,  862. 

Capt.  Edward  H.  Schulz,  1904.    E.,  04, 1015. 

Col.  W.  E.  Livermore,  1906-06.  B.,  05,  959;  06, 
946 

C'ol.  John  G.  D.  Kjiight,  1907-08.  B.,  07,  988; 
08, 1036. 

Col.  W.  M.  Black,  1909-.  E.,  09, 1069;  10, 1183; 
11, 1268;  IS,  1469. 


BROMX  KIVER,  N.  Y. 


Assistants: 

E.  H.  Talcot.    E.,  81,  666. 
G.  W.  Kuehnle.    B.,  91,  963. 
Capt.  E.  D.  Black,  12, 178. 

OPEBATIONS. 

1896-97.  About  1,100  c.  y.  r.  removed,  97, 
1094. 

1897-98.    About  124  e.  y.  r.  removed,  98, 1000. 

1899-00.    667  c.  y.  r.  removed,  00,  1390. 

1900-01.    2,630  c.  y.  r.  removed,  01, 1204. 

1901-02.    118  c.  y.  r.  removed,  02, 998. 

1903-04.    12,000  c.  y.  dr.,  04, 1015. 

1905-06.    Dr.  bids  rejected  as  too  high,  06, 940. 

1906-07.    Dr.  bids  rejected  as  too  high,  07, 988. 

1908-09.  2)577  c.  y.  r.,  gravel,  sand,  etc.,  re- 
moved, 09, 1069. 

1909-10.  18,402  c.  y.  dr.  and  about  12  c.  y. 
bowlders  removed,  10, 1183. 

1910-11.  1,100.1  c.  y.  sand  and  small  st.,  and 
2.87  c.  y.  bowlders  removed;  proj.  78%  completed, 
11,156,1258. 

1911-12.    3,780  c.  y.  dr.,  12, 1470. 

PHYSICAL  CHABACTEBISTICS. 

Described,  81,  666;  91,  949;  10,  143;  11,  156; 
12, 186, 187. 

Navigation  hampered  by  narrowness  of  chan., 
09, 130. 

Nav.  part,  60'  to  300'  w.,  wholly  in  limits  ol 
Greater  New  York,  12, 186. 

PLANS.    (See  Projects.) 

By  Col.  Newton,  1881,  imp.  with  dr.  and  dikes  to 
obtain  chan.  30'-50'  w.  and  from  4'-6'  m.  1.  w.;  est. 
$136,276,  81,  666,  667. 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  Gillespie,  1890,  w.  and  d.  chan.  to 
aflord  navigable  chan.  4'  d.  m.  1.  w.  and  100'  w. 
from  the  head  of  the  estuary  at  Strain  Place  to 
Barlow  St.,  60'  w.  to  Dongan  St.,  and  60'  w.  to 
West  Farms,  below  The  Bronx  Co.'s  Dye  Works. 
L.  of  chan..  If  m.,  involving  removing  54,880  c.  y.; 
est.,  $85,985,  91,.962. 

By  Lt.  Col.  Benyaurd,  1899,  sur.  and  dr.  or  r. 
removal  after  sur.  had  been  platted  and  the  con- 
dition of  the  E.  more  fully  undferstood,  99, 1218. 

SUBVETS. 

An.  act  June  14, 1880,  80,  86. 

Sur.  au.  act  Sept.  19, 1890;  made,  1891,  by  Lt.  Col. 
Gillespie,  91, 961. 

Sur.  made,  1899,  by  Lt.  Col.  Benyaurd,  99, 1218. 

Minor,  08, 1036. 

Of  entire  E.,  09, 1059. 

Ex.  and  sur.  au.  act  June  26,  1910;  Col.  Black's 
Es.,  1911,  1912,  and  Mar.  8,  1913;  est.,  $93,000  for 
first  constr.,  with  $3,000  to  $4,000  an.  lor  mainten., 
subject  to  certain  specified  local  cooperation, 
presented,!  12,  224. 

Maps.i  04, 1016;  12, 1470. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
12, 186. 
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HARLEM  RIVER,  N.  Y. 


APPBOPEIATIONS.2 

1874,  *$11,000,  12, 1478. 

1876,  .      10,000,  76,  i,  102,  ii,  220;  77,  248. 

1878,  3  300,000,  78,  66,  414. 

1879,  3  100,000,  79,  62,  385. 
1888,  70,000,  88, 601. 
1890,  260,000,  90,  712. 
1892,  175,000,  92,  786. 
1894,  126,000,96,927. 
1896,  126,000,  96, 860. 
1899,  100,000,  99, 1234. 


$76,000,  02,  960. 

75,000,  06,  974. 
160,000,07,1002. 
*22,000, 09,  1072. 
160,000, 10,  1197. 

76,000, 11, 1267. 

26,000, 12,  1479. 


1902, 
1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  1,838,000  (incl.  sales,  $1,838,772.82,  13, 
1479). 


♦Allotment. 
1  H.  D.897,  62d,  2d. 

>  $10,000  allotted,  1874,  from  app.  for  East  and  Harlem  Es.  near  Hell  Gate,  74,  ii,  166;  77, 248. 
»  Proviso  attached  to  each  of  these  apps.,  rendering  them  imavailable  untU  the  right  of  way  is  seemed 
to  the  U.  S.  free  of  cost,  78,  65;  79, 385:    Seeded,  1887,  87,  671, 674. 


rSee  pp.  14-22  for "] 
Lexplanatlons,  etc.J 
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COIVIMERCE. 

Very  large  and  steadily  Increasing,  01, 207. 

Would  be  between  300,000  t.  and  450,000  t.  an.  if 
imp.  be  made,  04, 1067. 

Material  saving  in  cost  of  transportation  due  to 
increased  facilities  for  bandling  shipments,  10, 161. 

1911, 11,752,000±  t.,  la,  1480. 

"The  tonnage  and  value  of  the  commerce  of  this 
river,  which  is  general  in  character,  as  obtained 
from  the  best  available  information,  are  as  follows: 


Year. 

Short  tons.' 

Value. 

7,533,694 
6,910,386 
9,130,763 
9,998,021 
11,385,649 
12,385,507 
12,822,885 
11,751,632 

1203,707,376 

1903             

282,186,100 

1904                    

231,384,004 

270,210,309 

1906           

(?)104, 359,757 

1907            

313,380,743 

1909 

369,099,686 

1911 

670,494,993 

"The  opening  of  the  Harlem  River  to  navigation 
has  resulted  in  greatly  increasing  the  areas  of  Man- 
hattan and  Bronx  Boroughs,  to  which  heavy  freight 
can  be  brought  by  water  vrith  a  marked  saving  in 
cost."    13, 200. 

CONTRACTS. 

1888.  J.  Satterlee,  excavation  above  and  below 
m.  1.  w.,  93*  and  tl.l3  c.  y.,  resp.,  88,  602.  E.  L. 
Bichardson,  timber,  88,  602.  J.  Temines,  drift 
bolts,  88, 602. 

1889.  J.  Satterlee,  dr.,  40$  o.  y.,  89,  772. 
1891.    L.  McCallum,  dr.,  280  and  SS*  c.  y.;  crib 

and  revet,  work  (S123,646).  P.  S.  Eoss,  dr.,  30$ 
and  40*  c.  y.;  crib  and  revet,  work  (J122,478),  91, 
896,  897;  93,  1030. 

1893.  Open-market  agreements,  revet,  work, 
93,  1031.  Morris  &  Cummgs,  dr.,  19$,  22§(t,  28$, 
and  30$  c.  y.;  r.  removal,  S4.98  c.  y.;  cribwork,  etc.; 
St.  for  crib  and  revet,  work,  47J$  and  49}$  c.  y. 
(S125,334.5g),  94,  749. 

1894.  It.  E.  Moore,  dr.,  18$  and  20$  c.  y.;  revet, 
work  {$72,770),  95,  927. 

1896.  E.  E.  Moore,  dr.,  14}$  and  20$  o.  y.; 
revet,  work  ($80,022.60),  97, 1023. 

1897.  TJ.  Maurer  Sons,  st.  retaining  wall 
($3,090),  98, 1034. 

1899.  3.  P.  Conkling,  purchase  and  removal  of 
235,000  c.  y.,  more  or  less,  broken  St.,  owned  by  the 
U.  S.,  at  22$  c.  y.  (annulled),  99,  1233;  00,  1407. 
P.  Sanford  Eoss  (Inc.),  dr.,  10.4$  o.  y.,  s.  m.  ($15,- 
600),  1900, 1409. 

1903.  Morris  &  Cumings  Dredging  Co.,  dr., 
32}$  c.  y.,  03, 873. 

1904.  E.  G.  Packard  &  Co.,  removing  r., 
about  200 1.,  $489,  06,  973. 

1906.  Seely-Taylor  Co.,  dr.,  25$  o.  y.,  s.  m., 
06,  956. 

1907.  Taylor  &  Pearson  (open-market  agree- 
ment), removing  material  overlying  ledge  r.  and 
blasted  r.,  07, 1001. 

1908.  Columbia  Dredging  Co.,  dr.,  28.85$  c.  y.; 
removing  r.,  $4  c.  y.,  10,  1197;  annulled  Sept.  27 
1910, 11, 1267. 

1911.  P.  S.  Eoss  (Inc.),  dr.  and  removing 
brokoi  r.;  prices  listed,  11, 1267. 

ENGDCEEKS. 

Chief  of  Engineers.    K.,  73,  86;  74,  96,  96; 

75, 101, 103;  76, 55;  77, 50;  78,  55;  79,  62;  80, 82; 
81, 100, 108;  88,  101;  83,  96;  84, 103;  85,  93;  86, 
94;  87,  68;  88,  59;  89,  74;  90,  65;  91,  84;  9S,  88; 
93,  95;  94,  86;  95,  98;  96,  105;  97,  110;  98, 124; 
99, 135;  00, 153;  01, 206;  03, 144;  03, 132;  04, 117, 
127,  1064;  05,  124;  06,  129;  07,  133;  08,  139;  09, 
141;  10, 159, 181;  11, 164, 185;  13, 198,  223. 

BEEH.,  04, 1067. 

BEEH.  report  on  current  through  Harlem  Kills; 
would  not  interfere  with  navlgation.i 


In  charge: 

Lt.  Col.  J.  Newton,  1874-84.  B.,  74,  il,  166, 169; 
7S,  ii,  20^,  219,  224;  76,  244,  246;  78,  414;  79,  385: 
(Col.)  80,  507;  81,  631;  83, 656;  83,  543. 

Capt.  J.  Mercur,  1877,  in  temporary  charge; 
1884-85.    B.,  77,  248;  84, 704. 

Lt.  Col.  W.  McEarland,  1885-89.    U.,  86,  674; 

86,  672;  87,  665;  88,  598. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  B.,  89,  767; 
90,  705;  91,  886;"  93,  778;  93,  1026;  94,  741;  96 
917;  (Col.)  96,  840. 

Lt.  Col.  W.  Ludlow,  1897.    E.,  97, 1019. 

Mai.  H.  M.  Adams,  1898.    E.,  98, 1031. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    E.,  99, 1232. 

Maj.  E.  H.  Euflner,  1900.    E.,  00, 1406. 

Col.  S.  M.  Mansfield,  1901-02.  B.,  01, 1214;  03, 
959. 

Col.  Amos  Stickney,  1903.    E.,  03,  872. 

Capt.  E.  H.  Schulz,  1904.    B.,  04, 1031. 

Col.  W.  R.  Livermoro,  1905-06.  B.,  06,  973;  06, 
956. 

Col.  J.  G.  D.  Knight,  1907-08.  B.,  07, 1001;  08, 
1050. 

Col.  W.  M.  Black,  1909-.  E.,  09, 1070;  10, 1196; 
11, 185, 1266;  13, 1477. 

J.  H.  Striediiger,  74,  ii,  173;  75,  ii,  236.  R.,  76, 
244. 

A.  Doerfljnger.  R.  on  storage  of  unused  st.  of 
1887  99   1238 

Lt.  e!  D.  Black,  1910-12;  11,  149;  (Capt.)  13, 
178. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Newton,  1874,  removing  br.  ps.,  and 
r.  to  12'  from  Harlem  E.,  near  East  E.,  $167,875.56, 
74,  ii,  173:  75,  11,  220;  70,  245;  77,  248.  Chans. 
from  Eandalls  Isld.,  by  way  of  Spuyten  Duyvil 
Creek  to  the  Hudson  E.,  12'  x  350',  $2,270,826.18; 
15'  X  350',  $2,277,571.44,  76,  ii,  237.  Cut  through 
Dykeman's  Meadows,  $1,963,000;  through  Spuyten 
Duyvil,  by  way  of  King's  Br.,  53,321,000,  76,  246. 

LEGAL  PROCEEDINGS. 

Eules  and  regulations  for  operation  of  all  the 
brs.  crossing  the  Harlem  E.  prescribed  by  Sec.  of 
War  on  May  14,  1898  (see  Obstructions),  98,  1035. 

Owners  of  land  near  Spuyten  Duyvil,  occupied 
by  stored  St.,  commenced  proceedings,  1399,  to 
dispossess  the  U.  S.  from  occupancy  of  the  land  (see 
Contracts),  00, 1407. 

$75,000  paid  to  estate  of  I.  M.  Dyckman,  releasing 
U.S.  from  all  obligations  to  remove  st.  stored  on 
land  leased  from  said  estate,  01, 1215. 

LEGISLATION. 

Delay  in  securing  right  of  way,  80,  607;  86,  674; 

87,  668. 

Acts  of  State  of  New  York  relating  to  right  of 
way,  87,  677. 

'The  department  of  public  works.  New  York,  in 
1892,  adopted  a  resolution  closing  the  brs.  across 
the  R.at  Madison  and  3d  Aves.  between  6  and  10 
in  the  forenoon  and  4  and  7  in  the  afternoon,  the 
periods  of  greatest  daily  traffic  between  the  2 
shores,  93, 1028. 

New  York  State  acts  for  constx.  of  brs.  across  the 
streams  improved  under  the  title  of  Harlem  E.  at 
125th  St.,  95,  928;  at  145th  St.,  96,  851;  at  junc- 
tion of  Harlem  E.  with  Spuyten  Duyvil  Cre^,  96, 
853. 

OBSTEUCTIONS.  (See  Legal  proceedings; 
Legislation.) 

Brs.  on  Harlem  E.,  91,  889;  93,  780. 

List  of  brs.  crossing,  93,  1028;  94,  744;  96,  920; 
96,  842;  97, 1024;  98,  1035;  99, 1236. 

List  of  brs.  affected  by  State  acts  or  by  notices 
served  by  Sec.  of  War,  93,  102S;  94,  744;  95,  921 
96,  843;  97, 1025. 

Brs.  having  heavy  traffic  across  E.  interfere  with 
work,  11,  1266;  in  1912,  proj.  work  required  dr. 
under  10  drawbr.,  and  rock  excavation  beneath  one 
of  these  br.,  13,1478. 


1  Comm.  D.  6, 61st,  i 
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OPERATIONS. 

1874-75.  Ps.  and  abutments  of  the  old  br., 
opposite  114th  St.,  removed  by  dr.,  1,260  c.  y.,  7S, 
ii,  202. 

187S-76.  Removal  of  1,003  c.  y.  of  r.  from  reef 
abreast  of  125th  St.,  76,  55,  244,  245. 

1886-87.  Right  of  way  obtained  May,  1887, 
87, 58,  674. 

1887-88.  43,488  c.  y.  dr.,  88,  600.  Experi- 
mental crib  constr.,  88,  601. 

1888-89,  162,973  c.  y.  dr.;  99'  cribwork  built, 
and  1,929  c.  y.  st.  filling  placed,  89,  769,  770. 

1889-90.    264,512  o.  y.  dr.,  90,  707. 

1890-91.  116,076  c.  y.  dr.  and  2,487  c.  y.  r.  ex- 
cavated from  the  chan.,  91,  891. 

1891-93.  40,063  c.  y.  r.  excavated  and  241,730 
c.  y.  dr.  from  the  chan.;  1,152  c.  y.  dry  st.  wall  and 
2,095  0.  y.  wall  laid  in  mortar  built;  100  1.  f.  crib- 
work  revet,  and  90'  of  pilework  revet,  built,  98, 784. 

1893-93.  20,216  0.  y.  earth  and  r.  excavated 
and  removed;  384,276  c.  v.  dr.;  404  o.  y.  dry  St.  wall 
and  406  c.  v.  wall  laid  m  mortar  built,  and  200  t. 
large  bowlders  removed,  93, 1032, 1033. 

1893-94.  4,380  c.  y.  r.  excavated  and  removed; 
155,520  c.  y.  dr.;  369  1.  f.  cribwork  and  229  1.  f.  pile 
work  constr.;  wreck  of  canal  barge  removed,  and 
1,300  c.  y.  r.  removed  from  Candle  factory  Reef, 
94,  746,  747. 

1894-96.  174  c.  v.  r.  excavated;  about  230,000 
c.  y.  dr.;  384 1. 1.  timber  revet,  and  200 1.  f.  pilework 
constr.,  and  over  4,000  c.  y.  r.  removed  from  Candle 
Factory  Reef,  95,  924,  925. 

1895-96.  317  c.  y.  r.  excavated;  about  242,000 
c.  y.  dr.;  over  600  1.  f.  cribwork  completed;  6,136  t. 
St.  removed  from  ps.  of  old  br.  miich  formerly 
spanned  the  R.  near  114th  St.,  and  some  bowlders 
removed,  96,  845-847. 

1896-97.  413,000  c.  y.  dr.  and  1,552  t.  r.  re- 
moved from  entrance  to  Mott  Haven  Canal,  97, 
1021. 

1897-98.  320,688  c.  y.  dr.;  741 1.  f.  revet,  work 
constr.;  1,602  t.  r.  removed  from  various  parts  of 
the  R.,  and  41 1.  f.  st.  retaining  wall  built,  98, 1032, 
1033. 

1898-99.  Repairs  to  plant  and  396  c.  y.  St. 
removed  from  St.  pile  by  contractor,  99, 1233. 

1899-00.  11,097  c.  y.  st.  removed  from  St.  pile 
and  132,174  c.  y.  dr.  from  mouth  of  Spuyten  Duyvil 
Creek,  00, 1407, 1408. 

1900-01.    12,950  c.  y.  dr.,  01, 1215. 

1903-03.    18,380  c.  y.  dr.,  03,  872. 

1903-04.    199,675  c.  y.  dr.,  04, 1031. 

1904-05.  About  200  t.  loose  r.  renioved  near 
4th  Ave  Br.,  05,  973. 

1905-06.  Drilling  for  r.  removal  at  McCombs 
Dam  Br.  by  hired  labor;  drill  boat  damaged  by 
fire,  06, 966. 

1906-07.  122,080  c.  y,  dr.;  2,061  c.  v.  r.  and 
17,209  c.  y.  overlying  material  removed:  drilling 
and  blasting  ledge  r.  by  hired  labor  continued,  07, 
1001. 

1907-08.  338c.y.ledger.,27piecesofpiling,and 
other  misc.  obstr.  removed  by  hired  labor  and  U.  S. 
plant;  3,389  c.  y.  r.  and  504  c.  y.  overlying  material 
removed,  08, 1050. 

1908-09.  215,802  c.  y.  dr.,  205  c.  y.  broken  r. 
removed  (contractor  suspended  work,  claiming 
material  was  too  hard  to  dr.),  09,  1070.  228  c.  y. 
r.  drilled,  blasted,  and  removed  by  U.  S.  plant  and 
hired  labor,  09, 1071. 

1909-10.  Claims  of  contractor  shown  to  be  not 
well  founded;  108  o.  y.  r.  removed  by  U.  S.  plant, 
10, 1196. 

1910-11.  7.7  c.  y.  bowlders  and  24,682  c.  y., 
s.  m.,  of  other  material  removed,  11,  1266;  pro], 
about  58%  completed;  results  of  work,  11, 165. 

1911-13.  345  0.  y.  bowlders  and  137,313  c.  y. 
other  material  dr.,  13, 1478;  results  of  dr.  work,  13, 
200. 

PHYSICAL  CHABACTEBISTICS. 

Of  Harlem  R.,  near  East  R.,  74,  ii,  169, 170;  near 
Spuyten  Duyvil  Creek,  75,  ii,  224, 227, 228,  232-235; 
76,  246,  247. 

Description  of  R.,  88,  598;  93,  784,  785. 


Water  higher  in  1893  than  ever  before  noticed 
Works  for  imp.  of  R.  damaged,  93, 1031. 

Character  oi  R.  bed  in  vicinity  of  Candle  Factory 
Reef,  95,  924, 925. 

Tidal  observations  to  determine  tidal  changes 
following  the  opening  of  the  new  cut  along  Dyok- 
man  Creek,  96,  847,  848. 

Description  of,  04, 1067. 

Available  depths,  13, 199. 

PI/ANS.    (See  Estimates  and  Projects.) 

By  Comptroller  Green,  of  New  York,  for  bulk- 
heads, on  both' sides  of  the  chaii.,  backed  with  dr. 
material,  75,  ii,  227,  228. 

By  Lt.  Col .  Newton,  chans.  12'  x  350'  and  15'x  350' 
from  Randalls  Isld.,  via  Harlem  R.  and  Spuyten 
Duyvil  Creek,  to  the  Hudson  R.,  75,  ii,  235-237: 
76,  246. 

By  Col.  Newton,  1882,  chan.  through  Harlem 
Kails  300'  X  3,400'.  Est.,  18'  d.,  S3,488  400;  15'  d., 
$2,204,409;  12'  d.,  $1,161,225,  88,  657. 

By  Col.  Newton,  1884,  chan,  15'  x  360'  from  the 
Hudson  to  Harlem  R.  at  Morris  Dock,  opposite 
Shermans  Creek.  Est.,  (1)  via  Dyckmans  Creek, 
$2,091,684;  (2)  via  Kmgs  Br.,  $3,038,698;  (3)  via 
Shermans  Creek,  $3,026,078,  84,  705. 

PB.IVATB  (CITY)  WORK. 

The  city  of  New  York  expended  $3,900  in  1858  in 
removing  old  br.  ps.  between  114th  St.  and  Wards 
Isld.,  74,  ii,  171,  l72. 

PROJECTS. 

By  Lt.  Col.  Newton,  removing  old  br.  ps.,  drill- 
ing, blasting,  and  dr.  r.  at  various  places  near  East 
R.;  est.,  $167,875.66,  74,  ii,  105, 172, 173;  76, 245. 

By  Col.  Newton,  1876,  chan.  16'  d.  at  m.  1.  w. 
from  Randalls  Isld.,  by  way  of  Spuyten  Duyvil 
Creek,  to  the  Hudson  R.,  inel.  the  removal  of  r. 
obstr.  around  ps.  of  High  Br.,  excavation  of  canal 
prism,  dr.,  and  revet.,  the  w.  of  chan.  to  be  400', 
except  through  Dyckmans  Meadow,  where  it  is 
reduced  to  350';  est.,  $2,100,000,  75,  ii,  236,  237;  84, 
705;  85,  676.  Imp.  of  Harlem  R.  between  this 
proposed  chan.  and  its  mouth,  $600,000,  75,  ii,  237; 
85,  676.  Aggregate  est.  cost  of  entire  imp.,  $2,700, 
000,  75,  ii,  237;  85,  676;  86,  674;  87,  668. 

History  of  proj.,  87,  666. 

By  Lt.  Col.  Gillespie,  1893,  removing  Candle 
Factory  Reef,  94,  747;  and  other  rocky  obstrs.  in 
the  lower  R.,by  hired  labor  and  use  of  U.  S.  plant, 
95, 923. 

By  Lt.  Col.  Ludlow,  1897,  expend,  app.  of  1896  in 
conttnuation  of  work  of  imp.  by  contract  and  hired 
labor,  97, 1021. 

Chief  of  Engineers  recom.,  1899,  that  the  land  on 
which  the  unused  st.  of  1887  was  stored  be  pur- 
chased or  that  the  st.  be  dumped  into  the  Hudson 
R.,  99, 1238.    (See  Legal  proceedings.) 

By  Col.  Mansfield,  1903,  2  plans  for  imp.  of  Har- 
lem Kills,  from  lower  end  Harlem  R.  to  Long  Md. 
Sound:  1st,  chan.  18'  x  300';  est.,  $1,899,  480.  2d, 
Chan.  20'  x  300';  est.,  $2,514,600,'  04, 1066. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  3.  H. 
Striedinger,  C.  De  Foresfa,  and  V.  M.  Newton, 
1873.    R.,  74,  ii,  169. 

Under  direction  of  Lt.  Col.  Newton,  by  J.  H. 
Striedinger,  De  Foresta,  Doerflinger,  Geiseler,  and 
Preuss,  1874,  75,  ii,  236.    R.,  75,  li,  224;  76, 246. 

Under  direction  of  Lt.  Col.  Newton,  1878-79,  79, 
62, 385. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Col.  Newton, 
88, 656. 

Misc.  surs.,  93, 1033. 

H.  lines  of  the  R.  and  Spuyten  Duyvil  Creek 
modified  in  1893,  94, 743,  and  in  1897,  98, 1032. 

Ex.  of  Harlem  Kills,  from  lower  end  Harlem  E. 
to  Long  Isld.  Sound,  au.  act  June  13,  1902;  made, 
1902,  by  Col.  Mansfield,'  04, 1064. 

Supp.  report  by  BERH.  on  current  observations 
Harlem  Kills.    (See  BERH.)' 


'  H.  D.  188,  68th,  2d. 


J  Comm.  D.  6,  61st,  2d. 


rSee  pp.  14-22  (or  T 
Lexplanatlons,  etc.J 
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MoCombs  Dam  Br.  to  Hudson  E.,  06,  956. 

Local  exs.,  10, 1196. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  for  straight- 
ening Chan,  at  curve  near  Johnson  Iron  Works; 
Bs.,  Col.  Black,  1909  and  1910;  est.,  S850,000,  sub- 


ject to  certain  specified  conditions,'  10,  181;  11, 
186;    12,223. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
la,  199. 

Maps.i    83,656. 


E-38 


HUDSON  RIVER,  N.  J.  and  N.  Y.^ 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1831-1912 
1875-1877 

1881-1885 

1885 
1886-1888 

1889 

J7, 566, 524. 56 

h 

25,000.00 

c 

Ellis  Island  to  Constable  Hook;  in  front  of  Jersey  City  and  Hoboken; 

Total            .  . - 

7,591,524.56 

Part  (a),E-38       Hudson  River,  N.  J.  and  N.  Y. 


APPROPRIATIONS. 


66,  iii,  29,  iv,  215.. 
66,  iii,  29,  iv,  215. 
66,  Iii,  29,  iv,  215. 
66,  iii,  29,  iv,  215. 
66,  iii.  29,  iv,  215. 
66,  ill,  20,  21,  29,  Iv,  215; 
67,  441. 

66,  Iii,  21,  29,  iv,  215;  67, 
442;  77,  226. 

67,  441. 
68, 25,  64, 712;  69, 65;  70, 

432. 

69,  22,  55. 

70,  73;  71,  82. 

71,  82. 
73,  79,  801. 

73,  84. 

74,  94,  ii,  159. 
75, 100,  ii,  199. 
76,  64,  238;  77,  49,  226. 

78,  65,  412. 

79,  60,  369. 

80,  474. 

81,  619. 

83,  643. 

84,  699. 
86,  669. 
88,  593. 
90,  696. 
93,  746. 
93, 1016. 

95,  909. 
95, 909. 

96,  836. 

97,  1006. 

98,  1054. 
99, 1297. 

00,  1492. 

01,  1226. 
03,  953. 
05,983. 
07, 1011. 
09,  1082. 

10,1206;  11,1273. 
10, 1206. 
11, 1273. 


Total,  7,666,524.66   (incl.  sales,    $7,567,049.73, 
13, 1490). 


1834, 

$70,000.00, 

1836, 

100,000.00, 

1837, 

100,000.00, 

1838, 

100,000.00, 

1852, 

50,000.00, 

1864, 

*  3  33, 000. 00, 

1866, 

50,000.00, 

1867, 

305,188.00, 

1868, 

*85,000.00, 

1869, 

*  4  89, 100. 00, 

1870, 

40,000.00, 

1871, 

40,000.00, 

1872, 

40,000.00, 

1873, 

40,000.00, 

1874, 

40,000  00, 

1875, 

40,000.00, 

1876, 

60,000.00, 

1878, 

70,000.00, 

1879, 

30,000.00, 

1880, 

20,000.00, 

1881, 

15,000.00, 

1882, 

10,000.00, 

1884, 

30,000.00, 

1886, 

26,250.00, 

1888, 

75,000.00, 

1890, 

150,000.00, 

1892, 

187,500.00, 

1893, 

600,000.00, 

1894, 

146,000.00, 

1895, 

500,000.  00, 

1S96, 

480,000.00, 

1897, 

475,000.00, 

1898, 

160,406.56, 

1899, 

100,000.00, 

1900, 

400,000.00, 

1901, 

100,000.00, 

1902, 

225,000.00, 

1905, 

203,300.00, 

1907, 

250,000.00, 

1909, 

*39,000.00, 

1910/ 

*2,780.00, 
1,350,000.00, 

1911, 

750,000.00, 

COMMERCE. 

Description  of,  67, 442;  68, 711;  70, 428;  71, 723; 
73,  802;  73,  934;  76,  237;  77,  226. 

Opposition  of  Schuyler  Steam  Tow-Boat  Line  to 
plan  of  imp.,  80,  480,  486;  85,  690. 

Est.  an.  valuation  of,  89,  759. 

Amount  and  value  of  the  C.  of  the  Hudson  R. 
90,  698;  93, 761. 

Increased  draft  and  saving  of  time  permitted  by 
imp.,  06, 134. 

Bates  probably  reduced,  10,  170;  maintained 
within  bounds  by  TJ.  S.  work,  13,  212. 

Diagram,  showing  relation  of  tonnage,  valuation, 
and  app.,  11, 1273. 

"The  commerce  within  the  limits  of  the  im- 
provement, mainly  in  general  merchandise,  farm 
products,  building  material,  fuel,  and  ice, .as  ob- 
tained from  the  best  available  information,  is  as 
foUowsr 


Year. 

Short  tons. 

Value. 

1908 

2,945,921 
3,254,423 
6,033,360 
4,241,478 

8120,421,661 

1909 

237,214,824 

1910 

109,941,000 

1911 

92,100,313 

"During  the  season  of  navigation  a  large  volume 
of  traffic  follows  the  railroad  only  because  of  lack 
of  water  transportation.  The  unprovement  ac- 
complished so  far  has  resulted  in  the  establishment 
of  an  increasing  passenger  and  freight  packet  busi- 
ness between  the  upper  Hudson  and  New  York. 
A  direct  result  of  the  improvement  has  been  to 
install  in  this  service  the  largest  river  steamers 
to-day  afloat  in  the  United  States,  and  in  anticipa- 
tion of  benefits  to  be  derived  from  the  existmg 
project  two  new  steamboats,  larger  than  their 
predecessors  and  stated  to  cost  about  Sl,250,000 
each,  are  under  construction. 

"The  service  of  these  steamers  has  resulted  in 
strong  competition  with  the  railroads,  by  which 
freight  rates  are  maintained  within  bounds.  The 
status  of  water-borne  freight  traffic  is  at  present 
unstable  in  view  of  the  plans  on  foot  for  the  de- 
velopment of  traffic  on  the  opening  of  the  New 


♦Allotment. 
iH.  D.557,62d,  2a. 

'  Waterford  to  Schodac  Isld.    Sur.— K.  1831;  est.,  $221,504.10.    Above  and  below  Albany.    Sur.— E. 
Nov.  30,  1843.    (H.  D.  482,  66th,  2d.) 
'  Called  J35,000,  66,  ii,  24,  28,  iii,  29. 
'  CaUed  »90,000;  69, 385;  70,  432;  77,  226. 
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York  State  Barge  Canals  and  the  further  unprove- 
ment  of  the  river  contemplated  in  the  present 
project."    IS,  212. 

CONTBACTS.i 

1866.  E.  E.  Seward,  St.,  66,  iv,  216. 

1867.  ■  E.  R.  Seward,  St.;  M.  Lewis,  materials, 
67,  444.  E.  R.  Seward,  materials  and  labor;  R.  N. 
Gere,  materials  and  labor;  William  I^uller,  mate- 
rials; S.  Cunlifl,  materials,  67,  444;  68,  720,  721. 
J.  L.  Powley,  materials;  Thomas  Flood,  materials 
and  labor;  J.  Hutchinson,  materials;  M.  O.  Cald- 
well, materials;  T.  S.  Van  Hovenburgh,  dr.,  68, 
720,721.  5  .       >       . 

1868.  E.  R.  Seward,  materials  and  labor;  R.  N. 
Gere,  materials  and  dr.;  J.  L.  Powley,  materials; 
D.  Davis,  materials;  Templeton  &  Payne,  labor; 
Plant's  Manutac.  Co.,  materials;  C.  B.  Benson, 
labor;  S.  Strong,  materials;  White  &  Boynton, 
materials  and  labor,  68, 720,  721. 

1870.  E.  R.  Seward,  removing "r.,  71,  720;  72, 
799,  800;  73, 932;  74,  ii,  158. 

1871.  J.  De  Lacey,  dike,  73,  800. 
1873.    C.  Johnson,  dike,  75,  ii,  195. 

1873.  J.  De  Lacey,  dike,  74,  ii,  159;  76,  ii,  195. 

1874.  J.  De  Lacey,  repairing,  75,  ii,  195,  196. 
W.  D  Fuller,  dike,  75,  ii,  196. 

1875.  J.  H.  Marshall,  dike,  76,  236,  238. 

1876.  W.  D.  Fuller,  dike,  77,  227. 

1877.  J.H.  Marshall,  dike,  78,  412. 

1878.  J.  H.  Marshall,  dike;  W.  D.  Fuller, 
materials  and  labor,  79, 370. 

1881.  Stanton  &  Doyle,  r.  removal,  83,  642, 
644.    W.  D.  Fuller,  dike  oonstr.,  82,  642,  644. 

1882.  Luce  &  Hoskins,  riprap  St.,  83, 528. 
1886.    J.  B.  Marshall  &  Co.  and  W.  D.  Fuller, 

repair  of  dikes,  87, 657. 

1890.  Wm.  Fuller  &  Sons,  pine  piles, im  l.f.; 
round  timber,  7J(|!  1.  f.;  sq.  timber,  $39  M  f.  b.  m.; 
spike  and  wire,  3i$  lb.;  rilBblest.,  94i|;  c.  y.,  and 
large  St.,  $1.28  o.  v.,  90, 698. 

1891.  Wm.  Fuller  &  Sons,  dike  constr.  and  re- 
pair; total,  $36,054,  9 J ,  876.  P.  W.  Myers,  dr.,  14|0 
c.  y.;  E.  M.  Payne,  dr.,  17^,  IIM,  and  21.9(i'  o.  y. 
91,869. 

1892.  P.  S.  Ross,  removing  r.  and  sand  cover- 
ing in  riace,  $5,  and  500  s.  t.,  resp.  ($965,000);  Ed- 
wards', Hewlett  &  Thompson,  dike  constr.  (timber, 
St.,  ironwork,  etc.),  aggregate,  S231,302;  dr.  4,620,000 
c.  y.,  20.7*  c.  y.  ('$956,340),  93, 1017. 

1895.  J.  J.  Cuddy,  paving  of  dikes,  214  s.  y. 
($4,380),  96,  909. 

1896.  W.  Parrott,  constr.  and  repair  of  dikes 
(piles,  ironwork,  St.,  etc.),  aggregate,  $22,777.50,  97, 
1007.  Edwards,  Hewlett  &  Thompson,  supp.  to 
contract  of  1892,  dr.  700,000  c.  y .,  380  o.  y.,  increased 
price,  97,  999;  98, 1048. 

1897.  W.  D.  Fuller,  furnishing  rubblest.,  94$ 
c.  y.;  paving  st.,  $1.95  e.  y.  ($6,027),  98, 1056. 

1899.  Kirk,  DriscoU  &  Co.,  constr.  and  repair 
of  dikes  (piles,  timber,  ironwork,  st.,  etc.),  aggre- 
gate, $49,782,  99,  1298. 

1900.  J.  Du  Bois,  constr.  and  repair  of  dikes 
(piles;  timber,  ironwork,  St.,  and  dr.),  aggregate, 
$121,007.50,  00, 1453. 

Open-market  agreements  for  removal  of  wrecks, 
fmnishing  St.,  dr.,  etc.,  93, 1009, 1010;  94,  727;  96, 
903;  96,  829;  97, 999. 

1901.  U.  S.  Fidelity  &  Guaranty  Co.,  constr. 
and  repair  of  dikes,  unit  prices,  03,  953. 

1903.  Kirk,  Drisool  &  Co.,  oonstr.  and  repair- 
ing dikes,  unit  prices;  Dunbar  &  Sullivan,  remov- 
ing r.,  $3.35  c.  y.,  03,  882. 

1903.  Newburgh  Dredging  Co.,  dr.,  25it  c.  y., 
04, 1044. 

1905.  Newburgh  Dredging  Co.,  dr.,  22i<'  c.  y., 
06,^64. 

1906.  C.  F.  Suderley  &  Sons,  1,616  pieces  round 
timber  and  piling,  $2,704,  06,  9G4.  Sherman, 
Brown,  Clements  Co^  rods,  bolts,  spikes,  etc., 
2.60  lb.;  William  D.  Fuller,  rubblest.  and  quarry 
spalls,  $1.24  and  $1.19,  resp.,  c.  y.,  07, 1011. 

1907.  C.  F.  Suderley  &  Son  s,  piling  and  roud 
timber,  12$  I.  f.,  07,  1011.  G.  Elifls  &  Bro.,  sq. 
timber,  $2,814.16;  Flagler  &  Vedder,  paving  St., 
$2.20  c.  y.;  G.  &  W.  Manutac.  Co.,  rods,  bolts. 


e; 


spikes,  etc.,  $2,726.30;  Welsh  &  Grey,  sq.  timber, 
$3,571.41,  07,  1012.  Newburgh  Dredging  Co.,  dr , 
24.9$  c.  y.,  s.  m.,  08, 1061. 

1908.  Hawley  Miller,  dr.  mouth  of  Schodack 
Creek,  16$  o.  v..  s.  m.;  Hirsch  Lumber  Co.,  lumber, 
$4,631.98;  William  D.  Fuller,  rubblest.,  quarry 
spalls  and  refuse,  $1.39  c.  y.;  E.  P.  Clarke  Co., 
^iling  and   timber,   $3,474.04;  J.   E.   Ogden  Co., 

olts,  spikes,  etc.  2.49$  lb.,  08, 1061.  E.C.  Sickles, 
rubblest.,  quarry  spalls  and  refuse,  $1,305  c.  y.  in 
place  in  dikes;  Richard  Parrott,  jr.,  paving  st.; 
$2,53  0.  y.,  09, 1082. 

1909.  E.  C.  Sickles,  paving  St.,  $2.55  c.  y.;  W. 
D.  Puller,  rubblest.  and  quarry  spalls,  97$  c.  v., 
10,1206. 

1910.  Newburgh  Dredging  Co.,  dr.  19,326  o.  v.; 
total  cost,  $2,538.38;  Eugene  S.  Sickles,  895  c.  y. 
rubblest.  placed,  $1,076.50,  11, 1272. 

1911.  Michael  J.  Dady,  removal  of  r.  and  over- 
lying material,  86,705  c.  y.,  at  $3.21  c.  y.,  and  re- 
moval of  shoals  (10,000  c.  y.),  at  33$  c.  y.,  p.  m.,  11, 
1273.  Eugene  S.  Sickles,  furnishing  1,348  c.  y. 
rubblest.,  $1,478.04,  11, 1272. 

1913.  McHarg-Barton  Co.,  constr.  dikes,  prices 
listed;  Hirsch  Lumber  Co.,  sq.  timber,  $30.40  M  t. 
b.  m.,  12,  1490.  Geo.  R.  Johnson,  lumber,  $23.76 
M  f.,  b.  m.;  Loren  H.  Elmendorf,  round  pilmg,  10$ 
1.  f.,  13,  1491.  Purchases  made  under  informal 
agreements,  with  list  of  companies,  prices,  etc.,  12, 
1488. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  66, 3,  ii,  24,  28,  41,  iii, 
20,  21,  29,  iv,  205;  67,  43,  444;  68,  64;  69,  64,  387; 
70,  72;  71,  81,  82;  72,  79;  73,  84;  74,  94;  76, 100; 
76,  54;  77,  48;  78,  54,  411;  79,  60,  367;  80,  81,  479, 
480;  81,97;  83,97;  83,93;  84,101;  85,94;  86,92; 
87,  56,  67;  88,  67;  89,  71;  90,  63,  332;  91,  81;  93, 
84,  761;  93,  92;  94,  83;  95,  96;  96,  103;  97,  106: 
98, 131;  99, 151;  00,  171;  01,  210;  02,  140;  03, 
135;  04,  120,  1082;  05,  128;  06,  133,  140;  07,  138, 
148;  08,  144,  156;  09,  148;  10,  167,  181;  11,  171; 
13,  209,  224. 

Boards: 

Convened,  1834;  considered  that  an  imp.  chan. 
could  only  be  maintained  by  floods;  recom.  lines  of 
longitudinal  dikes,  Troy  to  New  Baltimore,  66,  iii, 
20,  IV,  206,  207.  (Col.  1? otten,  Lt.  Col.  Thayer,  and 
Capt.  Taloott.) 

(Jonvened  May  21, 1867,  at  Albany;  recom.  adop- 
tion of  modified,  proj.  for  dikes;  dr.;  side  reservoirs, 
and  protection  of  banks  by  revet.  B.,  67,  445,  446. 
(Cols.  Bache  and  Brewerton,  Lt.  Col.  Newton,  and 
Maj.  Abbot.) 

Convened,  New  York,  Mar.  5,  1880,  to  E.  upon 
Gen.  Newton's  plan  for  imp.  at  New  Baltimore, 
which,  in  the  opinion  of  the  Schuyler  Steam  Tow- 
Boat  Co.,  would  result  in  injury  to  the  navigation 
of  the  R.,  80,  480;  85,  690.  (Col.  Tower  and  Maj. 
Abbot.) 

H.  line  board  convened  Mar.  18,  1890,  by  S.  0. 
No.  49,  New  York  City,  to  iBx.  and  B.  upon  location 
of  H.  lines  in  the  E.  from  Troy  to  New  Baltimore. 
B.,  90, 770, 772.  (Cols.  Abbot,  Craighill,and  Corn- 
stock,  and  Lt.  Col.  Gillespie.) 

Convened,  New  York,  Oct.  1,  1891,  by  S.  0.  No. 
66,  to  B.  upon  imp.  of  the  E.  K.,  93,  752.  (Lt. 
Col.  Gillespie  and  Majs.  Stickney  and  Raymond.) 

(Col.  S.  M.  Mansfield,  Maj.  W.  L.  Maishall, 
1st  Lt.  E.  H.  Schulz)  appointed  by  Sec.  War  under 
au.  act  1902,  to  ex.  and  determine  whether  existing 
tJ.  S.  work  in  connection  with  the  upper  Hudson 
Imp.  causes  gorges  and  freshets  between  Albany 
and  Coxsackie,  and  what  changes,  if  any,  should 
be  made.  B.  stated  that  U.  S.  imp.  had  not  only 
not  caused  gorges  and  freshets,  but  had  been  an 
aid  in  diminishing  them.  The  board  recom.  cer- 
tain modifications  of  ebon,  imp.;  est.,  $113,300, 01, 
1082. 

In  charge: 

Capt.  H.  Brewerton,  1834;  66,  iii,  21,  iv,  211, 212. 

Capt.  G.  W.  Hughes,  1843;  66,  iv,  212. 

Maj.  E.  Delafield,  1852;  66,  in,  20.    B.,  66,  iv, 


1  Bids  thrown  out  for  attempts  to  defraud  the  U.  S.,  74,  ii,  159;  for  informality,  75,  ii,  200. 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 
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Col.  J.  D.  Graham,  1865.    K.,  66,  37,  40. 

Lt.  Col.  J.  Newton,  1866-84;  66, 11, 28,  41,  ill,  20. 
R.,  66,  iv,  202,  206-221;  67,  441;  68,  711;  69,  381; 
yo,  427;  71,  719;  73,  797;  73,  930;  74, 11, 154;  76, 
ii,  195;  76,  235;  78,  411;  79,  367;  (Col.)  80,  471, 
488, 489;  81,  617;  88, 641;  83,  529;  85, 678. 

Cant.  J.  Mercur,  1877,  In  temporary  charge, 
1884-86.   B„  77, 223;  84, 696. 

Lt.  Col.  W.  MoFarland,  1886-89.  B.,  8S,  677, 690; 
86, 665;  87,  650;  88, 588. 

Lt.  Col.  G.  L.  GUlesple,  1889-96.  B.,  89,  766; 
90,  688,  766,  768;  91,  864;  92,  734;  93,  1006;  94, 
723;  95, 898;  (Col.)  96, 823. 

Lt.  Col.  W.Ludlow,  1897.    B.,  97,  996. 

Maj.A.M.  Miller,  1898.    E.,  98, 1047. 

Col.  J.  W.  Barlow,  1899-1900.  B.,  99,  1293; 
00, 1487. 

Col.  S.  M.  Mansfield,  1901-02.  E.,  01, 1222;  03, 
947. 

Col.  Amos  Stiolmey,  1903.    E.,  03,  877 

Capt.  E.  H.  Schulz,  1904.    B.,  04, 1038. 

Col.  "W.  E.  Livermore,  1905-06.  E.,  05, 978;  06, 
960. 

Col.  I.  G.  D.  Knight,  1907-08.  B.,  07, 1006;  08, 
1056. 

Col.  W.  M.  Black,  1909-.  E.,  09, 1078;  10, 1203; 
11, 1272;  13,  1486. 

Assistants: 

Capt.  J.  M.  Wilson,  66, 11,  41,  lii,  20,  iv,  206;  67, 
43;  68,  64,  72;  69,  54,  384.    E.,  70,  430. 

Capt.  S.  M.  Mansfield,  71,  81. 

R.  H.  Talcott,  69,  384;  76, 236. 

Lt.  T.  H.  WlUard,  73,  798;  73,  930.  E.,  73,-933, 
934;  74,  il,  156;  75,  il,  196;  76,  235;  77,  -223;  78, 
411;  79,  370;  80,  475;  86, 696. 

ESTIMATES.    (See  Priojeots.) 

By  BE.,  1834,  system  ol  longitudinal  dikes  and 
occasional  dams,  $819,634.10,  66,  iv,  211, 212. 

By  Maj.  Del^fleld,  1852,  dr.,  etc.,  150,000,  66,  3, 
Hi,  20,  21. 

By  Lt.  Col.  J.  Newton,  1866,  dikes,  dr.,  revet., 
etc.,  $862,297.75,  66,  Hi,  21,  iv,  218,  219.    . 

By  Lt.  Col.  Newton,  1867,  completion,  S474,- 
109.75,  67,  442.  Revised  in  1868  to  $511,116.47,  68, 
718, 719.  .        .     .  ^ 

By  Lt.  Col.  Newton,  1879,  completion  of  existmg 
proj.,  $65,016.47,  79,  369. 

LEGAL  PEOCEEDINGS. 

Negotiations  for  acquiring  land  necessary  lor 
Troy  1.  and  d.,  13, 1489. 

tEGISLATION. 

Act  June  25,  1910,  required  extinguishment  of 
existing  water  power  (Troy)  rights.  Complied 
with  by  N.  Y.  Canal  Board,  Nov.  22,  1910.  De- 
tailed plans  carried  on.  Prior  compliance  re- 
scinded by  N.  Y.  Canal  Board,  Apr.  28,  1911. 
Hence  all  work  suspended,  except  contract  for  r. 
removal  and  necessary  mainten.,  Sept.  16,  1911. 
Sec.  of  War  au.  resumption  on  such  portion  of  proj. 
not  dependent  on  1.  and  d.  Feb.  17, 1912,  all  work 
under  proj.  resumed.  Mar.  1,  1912,  final  location 
of  dam  approv.  by  Sec.  of  War,  13, 211. 

OBSTETJCTIONS. 

Complaints  by  Albany  State  Board  of  Pilots  as 
to  illegal  dumping  in  the  R.,  90,  690,  770. 

List  of  hrs.  across  the  Hudson  R.,  90,  692;  91, 
867;  93,  737;  95, 902;  96, 828;  97, 1010. 

List  of  brs.  au.  by  State  and  TJ.  S.,  95, 902;  96, 
828. 

OPEBATIONS.1 

1834.  Constr.  of  dikes,  dams,  and  revet.,  66, 
iv,  212. 

1864.  Dr.  at  Ninemlle  Tree  Bar  and  Mulls  Plat 
Bar,  G6,  iv,  212. 

1866-67.  Repairing  dikes,  66,  iv,  212,  218. 
Dikes  repaired,  67,  43,  441. 

1867-68.  Constr.  and  repairs  of  dikes  and 
revet.;  paving  shore  line,  and  dr.,  68,  64,  65,  713- 
715. 


1868-69.  Constr.  and  repairs  of  dikes,  and  dr., 
69,54,361-384. 

1869-70.  Constr.  and  repairs  of  dikes;  dr.,  and 
revet,  built,  70,  72,  427,  430. 

1870-71.  Constr.  of  dikes  and  revet.;  dr.;  re- 
moval of  part  of  Overslaugh  Rock  and  old  State 
Dam;  repairs,  71, 82, 719-722. 

1871-73.  Constr.  and  repairs  of  dikes;  dr.,  and 
removal  of  part  of  Overslaugh  Rock  by  blasting, 
73, 798-801. 

1873-73.  Constr.  of  3,047  1.  f.  of  dike;  repairs, 
73  84  930-934. 

1873-74.  5,028  1.  f.  of  dike  nearly  completed; 
repairs,  74,  94, 11, 154, 155. 

1874-75.  Constr.,  raising,  and  repairing  dikes, 
75, 100, 11, 195, 196. 

1875-76.  Constr.  and  repairs  of  dikes,  and  dr., 
76,64,236,237. 

1876-77.  Constr.  and  repairs  of  dikes,  and  dr., 
77  49  224  225. 

1877-78.  Constr.  and  repairs  of  dikes,  and  dr., 
tmder  State  app.,  78,  54,  411. 

1878-79.  Repairs;  ooratr.  of  dikes  and  piling; 
wreck  removal,  and  dr.,  79, 60,  367,  372. 

1879-80.  Dikes  at  Douws  Ft.  and  Shad  Isld. 
completed;  e.  and  w.  dikes  at  New  Baltimore 
extended;  upper  section  of  dike  between  Barren 
Sid.  and  New  Baltimore  raised  to  h.  w.  level; 
beacon  crib  built;  17,0001. 1.  singlepile  dke  constr.; 
repairs  to  crib  dike  at  Hillhouse  Isld.  to  w.  dike  at 
Coeymans;  9,000  c.  y.  dr.,  80,  471,  472,  473,  477. 

1880-81.  Line  of  single  piling  at  Staats  ex- 
tended 226';  repairs  to  dikes  at  Bath  and  Douws 
Pt.;  9,348  0.  y.  rubblest.  placed;  1,170  1.  f.  pUing 
restored,  81, 618. 

1881-83.  Removal  of  Austins  Rock  com- 
menced; dike  constr.  under  contract  of  1881  nearly 
finished;  repairs  and  filling  to  existing  works,  83, 
642. 

1883-83.  Removal  of  Austins  Rock  continued; 
711 1.  i.  dike  built;  116 1.  f .  cribwork  built;  repairs 
to  high  dike  at  Hillhouse,  83,  529,  630. 

1883-84.  Removal  of  Austins  Rock  nearly 
finished;  119  760  c.  y.  dr.  by  State  authorities,  84, 
696 

1886-87.  Repair  of  dikes  at  New  Baltimore, 
Roah  Hook,  and  Coeymans,  87,  654. 

1887-88.  Repairs  to  w.  dike.  New  Baltimore, 
and  middle  dike  at  Coeymans,  88,  590. 

1889-90.  23,682  0.  y.  st.  used  in  repair  of  dikes, 
90,  694. 

1890-91.  18,112c.  y.  St.  used  Indikeconstr.  and 
repair;  65,000  c.  y.  dr.,  91,  870,  871. 

1891-93.  Mulls  Plaat  Dike  extended  800'; 
Mulls  Dike  extended  2,535';  Ninemile  Tree  Dike 
completed  to  1,735';  5,600  c.  y.  St.,  5,213  1.  f.  pine 
piling,  and  6,974',  b.  m.,  of  sq.  timber  used  in  re- 

Sairs  to  existing  dikes;  52,327  c.  y.  dr.  at  Mulls 
ross  Over,  Kellogg,  Weslington,  Overslaugh,  New 
Baltimore,  and  Stone  Light  Bars;  1,372  c.  y.  r.  re- 
moved at  Dettinger  and  Overslaugh  Rocks,  93, 
739,  743. 

1893-93.  Two  new  dikes  under  constr.,  8 
dikes  repaired,  64,458  c.  y.  dr.,  93,  1012;  3  wrecks 
removed,  2,340  c.  y.  r.  blasted  and  removed,  109  t. 
r.  removed,  and  also  14 1.  sand  covering,  and  model 
of  the  R.  for  World's  Fair  under  constr.,  93,  1010- 
1015. 

1893-94.  10,2681.  f .  new  dikes  constr.,  1,000 1.  f. 
old  dikes  repaired,  644,520  c.  s.'dr.,  13,092  t.  r.  and 
2,259  t.  sand  removed,  and  2  wrecks  also  removed, 
94  729-731. 

1894-95.  8,556  1.  f .  new  dikes  built,  10,020 1.  f. 
old  dikes  repaired,  1,125,964  c.  y.  dr.,  32,700  t.  r. 
and  6,586  t.  sand  covering  removed;  2,151  sq.  y. 
dike  paved,  and  1  wreck  removed,  96,  904-906. 

1896-96.  16,808  1.  f.  new  dikes  built,  4,086 1.  f. 
old  dikes  repaired,  833,796  c.  y.  dr.,  41,206  t.  r.  and 
2,890  t.  sand  covering  removed;  18,107  sq.  y.  dike 
paved,  and  2  wrecks  removed,  96, 830-832. 

1896-97.  1,285  1.  f.  new  dikes  built  and  mate- 
rials for  repair  of  old  dikes  supplied,  1,066,875  c.  y. 
dr.,  57,032  t.  r.  and  3,587  t.  sand  covering  removed, 
and  3  wrecks  removed,  97, 1002-1003. 

1897-98.  2,254  1.  f.  new  dikes  built,  2,094  1.  f. 
old  dikes  repaired,  8,743 1.  f.  refilled  with  rubblest. 
and  St.  for  paving  5,404  sq.  y.  of  old  dikes  and  revet. 
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furnished,  530,483  e.  y.  dr.,  45,916  t.  r.  and  4,779  t. 
sand  oovering  removed,  and  3  wrecks  also  removed, 
98, 1049-1061. 

1898-99.  New  dike  under  oonstr.;  1,261  c.  y. 
rubblest,  and  800  c.  y.  paving  st.  placed  in  repair  of 
old  dikes,  99, 1294. 

1899-00.  New  dike  completed;  25  c.  y.  rub- 
West,  and  661  c.  y.  paving  st.  placed  in  repair  of  old 
dikes;  177,718  c.  y.  dr.  and  several  snags  and  a  sub- 
merged pontoon  removed  from  clian.,00, 1488-1489. 

1900-01.  394,203  0.  y.  dr.  13,575  c.  y.  r.  re- 
moved, 2,500'  new  dike  built,  4,488'  dikes  repaired, 
4,633  c.  y.  rubblest.  and  108  o.  y.  paving  placed,  01, 
1222,1223. 

1901-OS.  232,011  0.  y.  dr.,  11,957  c.  y.  r.  re- 
moved, dikes  repaired,  7,683  c.  y.  st.  used  m  filling 
21,497'  dikes,  08,  948,  949. 

1903-03.  160,252  c.  y.  dr.,  17,033  c.  y.  r.  re- 
moved, work  continued  on  constr.  and  repair  of 
dikes,  03,  877,  878. 

1903-04.  142,075  c.  y.  dr.,  22,801.7  c.  y.  r.  re- 
moved, 3  new  dikes  under  constr.,  and  25  dikes 
repaired  during  the  year,  04, 1038-40. 

1904-05.  2,493  c.  y.  dr.,  dike  constr.  and  re- 
pairs continued,  05, 978. 

1905^6.  Dike  constr.  and  rep^s  continued 
and  107,700  c.  y.  dr.,  06, 960, 961. 

1906-07.  179,994  c.  y.  dr.,  07,  1006,  1007. 
Obstr.  removed  from  cban.  at  Matthews  Ft. ;  constr, 
of  Bath  Crossover  Dike  and  repairs  to  Overslaugh 
Dike  No.  2  continued,  07, 1009. 

1907-08.  61,206  0.  y.  dr.  from  Stonehouse  Bar 
and  39,631  from  other  bars,  23,382  c.  y.  dr.  from 
mouth  of  Schodack  Creek,  and  dike  work  con- 
tinued, 08, 1056. 

1908-09.  377,071  c.  y.  dr.  and  dike  work  con- 
tinned,  09, 1078.  . 

1909-10.  13,242  c.  y.  dr.  and  dike  work  con- 
tinued, 10, 1203, 1204. 

1910-11.  19,326  c.  y.  removed  from  shoal,  and 
2,441  c.  y.  rubblest.  placed  in  revet,  and  dikes,  11, 
1272. 

1911-lS.  Work  in  progress  on  removing  r. 
(8,258  e.  y.),  constr.  Van  Wies  and  Willow  Isld. 
Dike^,  repairs  to  several  dikes;  plans  and  specifica- 
tions prepared  for  work  on  Troy  Lock  and  Dam; 
details  ofwork  given,  12, 1486. 

Note. — For  details  of  locality,  character,  cost, 
etc.,  of  work;  also  d.  and  w.  of  chan.  at  various 
points,  see  Bs.  of  E.  in  charge. 

PHYSICAL  CHAEACTERISTICS. 

Freshets  and  ice  gorges,  66,  iv,  208. 

Mean  flow  and  fall  of  tides,  66,  iv,  207. 

Velocity  of  currents  at  1.  w.,  66,  iv,  207. 

General  discussion,  66,  iv,  207,  208,  209,  213,  214. 

Relative  heights  of  tides  and  freshets,  68,  716. 

Effects  of  tides  and  freshets,  75,  ii,  196. 

Tidal  rise  of  the  Hudson  at  various  points,  86, 
667,  668;  87,  662. 

Drainage  area  of  the  Hudson  K.;  greatest,  least, 
and  average  rainfall  from  1827  to  1890;  mean  rise 
and  fall  of  tides  at  various  points  along  the  R.; 
elevation  of  mean  tide  at  Albany  above  that  of  the 
Atlantic  Ocean;  heights  of  greatest  known  freshets 
above  plane  of  m.  1.  w.  at  Albany,  90, 691;  91, 866; 
97  998. 

Eaintoll  observations,  93,  1008,  1009;  94,  726; 

95,  900;  96,  826;  97,  999;  98, 1052. 
Navigation  of  the  R.  at  low  stages  dependent  in 

a  large  degree  upon  the  tidal  prism  of  the  stream, 
93, 1008. 
Tidal  observations,  93,  1009;  94,  727;  95,  901; 

96,  826;  97,  998;  98, 1052;  99, 1295. 

Effects  of  ice  formation,  93,  1015;  94,  732;  95, 
907;  96,  834. 

Shoal  formations,  93, 1016;  94,  732;  95,  907,  908; 
98, 1052. 

Cihan.  dimensions,  95, 907;  96, 834, 835;  97, 1006; 
98, 1053;  99, 1296. 

Tide  tables,  99, 1295;  00;  1490. 

Sounding  tables,  99, 1296;  00, 1491. 

General  description,  and  tables  of  freshets  and  ice 
gorges,  1818  to  1W3.  04, 1086, 1088;  18, 212, 

Depths  at  various  localities,  11, 173. 

Max.  draft  at  lowest  1.  w.,  8.6';  range  of  tides,  etc., 
12,212.  .        .    „        „,       .... 

Waterford  head  of  navigation.  Rises  m  Adi- 
rondacks,  300  m.  from  Battery,  N.  Y.  C;  n.  of 


Troy  it  is  joined  by  Hoosiok  and  Mohawk  Es.  and 
many  smaller  streams.  Proj.  section,  39±  m.; 
lower  end  of  proj.  section,  117  m.  above  Battery. 
At  Waterford,  R.  connected  by  canal  with  Great 
Lakes  and  L.  Champlain,  13,  209,  212. 

New  planes  of  reference  estab.  for  12'  chan.,  13, 
210. 

PLANS. 

By  Mr.  Genet,  ship  canal  from  Albany  to  d.  w 
below,  66,  iv,  211, 212. 

PRIVATE  (STATE)  WORK. 

The  State  of  N.  Y.  expend,  for  imp.  between 
Waterford  and  New  Baltimore,  as  follows:  1797  to 
1866,  $600,030.84,  66,  iv,  211,  212,  220.  1876-71,  re- 
pairs on  dike,  $716.84,  71,  719.  1872,  extension  and 
repairs  of  dikes  and  dr.,  $60,000,  73,  932.  1873,  re- 
pairs of  dike  and  dr.,  $50,000,  73,  932.  1876,  dr. 
136,709  c.  y .,  $40,000,  76, 236;  77,  49, 226.  1877,  dr., 
$16,000,  77,  225.  1878,  dr.,  $30,000,  79,  373.  1879 
dr.,  $30,000,  79,  373. 

The  State  of  N .  Y.  lost  by  injudicious  application 
of  app.,  $215,707,  66,  Iv,  220. 

Repairs  to  State  dikes  below  Castleton  and  at 
Mulls  Isld.,  by  State  au.,  also  dr.  at  the  above 
places,  and  between  Troy  and  Albany,  83, 530. 

Dr.  by  State  au.,  84,  696;  87, 654. 

Description  of  work  done  by  the  State  of  N.  Y., 
93, 1008. 

In  1895  the  disposition  of  the  N.  Y.  Legislature 
was  to  leave  the  imp.  of  the  R.  solely  to  the  II.  S., 
95,  900. 

PROJECTS.    (See  Estimates.) 

By  De  Witt  Clinton,  1831,  dikes  and  dams,  66, 
iv,211,  212. 

By  BE.,  1834,  system  of  longitudinal  dikes  and 
occasional  dams;  est.,  $819,634.10,  66,  ill,  20,  iv,  206, 
207,  212,  213. 

By  Maj.  Delafield,  1852,  dr.  and  closing  isld. 
chutes,  66,  iii,  20,  21,  iv,  208,  209. 

The  prig,  and  revised  proj.,  under  which  the  ex- 
isting works  for  imp.  are  conducted,  proposed  by 
Col.  Newton  in  1866  and  1867,  and  provide  for 
securing  navigable  chan.  11'  m.  1.  w.  from  New 
Baltimore  up  to  Albany,  ■  and  9'  m.  1.  w.  from 
Albany  up  to  Troy.  This  proj.  in  detail  is  as 
follows:  Isi,  system  ol  longitudinal  dikes  to  con- 
fine the  current  sufficiently  to  allow  the  ebb  and 
flow  of  the  tidal  current  to  keep  the  chan.  clear, 
these  dikes  to  be  brought  gradually  nearer  together 
from  New  Baltimore  toward  Troy;  2d,  dr.  where 
necessary;  3d,  keeping  the  side  reservoirs  open  to 
the  passage  of  tidal  currents,  by  gaps  at  their  lower 
extremities,  in  order  to  increase  the  tidal  flow;  4th, 
constr.  dikes  of  timber  and  st.  Orig.  est.  cost, 
$862,297.76;  increased  several  times  at  later  periods, 
to  take  account  of  expend,  for  repairs  and  for  work 
done  not  included  in  previous  est.;  it  was  revised 
in  1867  to  $984,304.47,  68,  718,  719;  87,  667.  In- 
creased in  1882,  to  cover  repairs,  by  $78,000,  82, 643; 

86,  667.  For  removal  of  r.,  1884,  by  Capt.  Mcrcur, 
$16,000,  84,  696.  Increasing  the  est.  cost  to  $1,078,- 
304.47,  86,  667;  87,  661,  666. 

In  1887,  Lt.  Col.  McFarland  considered  $255,000 
would  yet  be  required  to  complete  the  permanent 
works  and  make  needed  repairs  to  existing  dikes, 

87,  653,  655,  666.  _, 

In  1889  this  est.  increased  to  $295,000  over  and 
above  prior  app.,  89, 760. 

By  BE.,  1891,  for  chan.  12'  x  400',  Coxsaokie  to 
the  foot  of  Broadway,  Trov,  thence  12'  x  300'  to  the 
State  Dam  at  Troy;  est.,  $2,447,906.56,  93,  763,  759. 

In  1898,  Maj.  Miller  est.  $2,246,769.80  additional 
to  complete  existing  proj.,  and  $100,000  an.  main- 
ten.,  98,  1054.  (1912  B.  gives  proj.  of  1892,  modi- 
fled  1899,  as  follows;  12'  chan.  m.  1.  w.  150'  w.; 
State  Dam  to  foot  of  Jacob  St.,  Troy;  thence 
gradually  increasing  to  400'  at  foot  of  Broadway, 
Troy;  thence  400'  to  Coxsackie;  est.,  $4,343,863, 12, 
210.) 

Act  1905  au.  $85,000,  or  as  much  of  it  as  necessary, 
be  expend,  (in  discretion  of  Sec.  of  War)  in  remov- 
ing Stonehouse  Bar,  opposite  New  Baltimore,  OS, 
129. 

By  Col.  Lockwood,  1906,  alternative  plans  lor 
extending  imp.  to  Waterford;  ests.,  $934,000  and 
$1,124,100,107,148. 
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Act  1907  au.  expend,  of  $5,000  in  removing  bar  at 
mouth  of  Sohodack  Creelc,  07, 138. 


Act  June  25,  1910,  au.  Col.  Black's  proj.  lor  new 
1.  and  d.  to  replace  State  Lock  and  Dam;  construc- 
tion of  necessary  works  thereat  to  acquire  power 
for  sale;  leasing  of  US.  land;  12'  chan.  at  all  stages, 
200'  w.  from  above  the  dam  to  Waterford,  general 
w.  below  the  dam  to  be  400',  except  in  front  of 
Troy  (est.,  $420,559)  and  Albany  (est,  J10o,000), 
where  chan.  is  to  widen  to  form  a  H.  Below  Con- 
gress St.  Br.  the  chan.  narrows  again  to  400',  with 
increased  w.  at  bends,  to  be  maintained  to  d.  w. 
in  R.  Est.,  $5,18(i,084.  Time  for  completion,  4 
years,  10, 108, 181;  18,  210. 

See  Legislation. 

SURVEYS. 

1819-52.    67,446. 

By  De  Witt  Clinton,  1831,  66,  iv,  207,  211. 

By  Capt.  Hughes,  1843,  66,  iv,  212. 

By  Maj.  Delafleld,  1852,  66,  iv,  208. 

Under  direction  of  Lt.  Col.  Newton,  by  R.  H. 
Talcott,  1867-68-69,  between  Troy  and  New  Balti- 
more, and  from  Troy  to  Albany,  67,  441;  68,  65, 
711;  69, 384. 

Under  direction  of  Lt.  Col.  Newton,  by  F.  Von 
Egloflstein  and  R.  H.  Talcott,  1872,  78,  801;.  76, 
235,236;  77,49,223. 

Under  direction  of  Lt.  Col.  Newton,  by  Lt. 
Willard,  1878,  from  Troy  to  s.  end  of  Houghtailmg 
Md.,  78,  64,  411. 

Under  direction  of  Lt.  Col.  Newton,  by  Lt. 
Willard,  1879,  of  various  parts  of  the  R.,  79, 60, 370. 


Ex.  ofrs.  atVaii  WiesPt.;  sur.  and  ex.  at  various 
pts.,  80,  476. 

Between  Troy  and  New  Baltimore,  by  Lt.  Col. 
McFarland,  1884,  85,  695. 

Between  New  Baltimore  and  Coxsackie,  au.  act 
Aug.  5, 1886,  87,  97. 

Misc.  sur.,  ex.,  etc.,  93,  1016;  94,  731,  732;  95, 
906;  96,833;  97,1004;  98, 1052;  99, 1295;  00,1491. 

Ex.  of  St.  p.  at  Piermont,  N.  Y.,  au.  act  Mar.  3, 
1906,  with  view  to  removing  it;  made,  1906,  by  Col. 
Livermore  (B.  unfav.),i  06, 140. 

Ex.  and  sur.  Troy  to  Waterford  au.  act  Mar.  3, 
1905;  made,  1906,  by  Col.  Livermore  and  Col.  Lock- 
wood,  resp.,'  07, 148. 

For  p.  and  bulkhead  lines  at  Hastings  on  Hudson, 
07, 1009. 

Ex.  and  sur.  au.  act  Mar.  2,  1907;  for  12'  from 
chan.  to  Upper  Nyack,  Nyack,  South  Nyaok, 
Grand  View,  Piermont,  and  mouth  of  Sparkill  R.; 
made,  1907-08,  by  Col.  Knight  (R.unfav.),3  08, 155. 

Ex.  and  sur.  at  Coeymans,  Albany,  Troy,  and 
Waterford  au.  act  Mar.  3,  1909;  made,  1909-10,  by 
Col.  Black,!  10, 181. 

Ex.  and  sur.  au.  act  June  25, 1910,  Hudson  B.  at 
Ossining,  N.  Y.,  and  Feb.  27, 1911,  Hudson  R.  in 
front  of  Rensselaer,  between  Albany  and  Green- 
bush  Br.  and  N.  Y.  C.  &  H.  R.  RR.  br.,  for  In- 
creased d.,  18, 224. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  210,  211. 

Maps:2 1 

Of  a  portion  of  the  R.  near  Castleton,  66,  i. 

80, 484;  81,  618;  86,  692,  696;  11, 1272. 


Part  (b),  E-28      Hudson  River  (Jersey  City),  N.  J. 


APPROPRIATION. 

1876,  $25,000,  75, 101,  ii,  215;  77,  245. 

CONTRACT. 

1875.  Curtis,  Fobes  &  Co.,  dr.,  12J({  c.  y.,  76, 
243,  244. 

ENGINEERS. 

Chief  of  Engineers.  R.,  75,  101;  76,  55 
77,  50. 

In  charge: 

Lt.  Col.  John  Newton,  1875-77.  R.,  75,  ii,  216; 
76,  243;  77,  246,  246. 

Capt.  J.  Mercur,  in  temporary  charge,  1877.  R., 
77, 245. 

Assistant.    J.  H.  Striedinger,  75,  ii,  219. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Newton,  dr.  in  the  vicinity  of  Pavonia 
Ferry  and  Cunard  Docks,  $101,807.20,  75,  ii,  219; 
76,  244;  77, 246. 

OPERATIONS. 

1876.  163,639  c.  y.  removed;  106,924  c.  y.  dr. 
under  contract,  and  57,715  c.  y.  by  hired  labor  from 


vicinity  ol  Jersey  Ferry  slips  and  Cunard  Docks,  76, 
66,243. 
1877.    Dr.  suspended,  77,  247. 

PHYSICAL  CHARACTERISTICS. 

Discussed,  76,  ii,  216-219;  77,  246. 

PRIVATE  AND  CORPORATE  WORK. 

Dr.  by  several  BR.  and  SS.  cos.,  1874,  at  cost  of 
$116,737.96,  76,  ii,  217. 

PROJECTS.    (See  Estimates.) 

By  Lt.  Col.  Newton,  1876  dr.  221,300  c.  y.  from 
Pavonia  Ferry  to  Cimard  Docks,  75,  ii,  219.  Dr. 
to  amount  of  the  app.,  75,  ii,  216. 

SECRETARY  OF  WAR. 

Approves  views  of  Chief  of  Engineers  that  dr.  be 
suspended,  77, 247. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  J.  H. 
Striedinger,  Preuss,  and  De  Foresta,  1874.  B.,  76, 
ii,  215. 

Besur.  by  Lt.  Col.  Newton,  1877,  77,  246. 

Maps.    O  f  sur.  by  Maueer  &  Sylvester,  75,  ii,  219. 


Part  (c),  E-38  Hudson  River,  N.  J.  and  N.  Y.  (including  Ellis 
Island  to  Constable  Hook,  N.  J.;  in  front  of  Jersey  City  and 
Hoboken;  and  Weehawken  to  Bergen  Point,  N.  J.). 


COMMERCE. 

Importance,  81,  720;  84,  776. 

ENGINEERS. 

Chief  of  Enghieers.  R.,  88,  116;  84,  122;  85 
116. 

In  charge.  Maj.  G.  L.  Gillespie,  1882-85.  R., 
88,  719;  84,  774;  85,  790,  791. 

Assistant.    A.  Doerflinger.    R.,  88,  722. 


PHYSICAL  CHARACTERISTICS. 

Description  of  localities,  81,  719. 

Deposits  from  dumping  on  Jersey  Flats,  88,  720. 

Comparison  of  surs.  in  front  of  Jersey  City,  84, 

PI.ANS. 

By  Maj.  Gillespie,  1882,  chan.  21'  x  300'  1.  w.  from 
the  wharves  of  the  Central  RB.  of  New  Jersey  to 


'  H.  D.  915,  69th,  1st.        «  H.  D.  539,  59th,  2d.         "  H.  D.  959, 60th,  1st.       •  H.  D.  719,  61st,  2d. 
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d.  w.  in  Kill  von  Kull,  by  r.  removal  and  dr.;  est., 
I7J34,980,  83,  721,  724;  86,  793. 

By  Maj.  Gillespie,  1884,  obtaining  a  d.  w.  front 
along  Jersey  City  and  Hoboken  by  the  advance  of 
the  pier-bead  line  from  Castle  Pt.  to  Communipaw, 

84,  777,  780.    Extension  of  line  farther  upstream 
suggested,  85, 793. 

By  Maj.  Gillespie,  1885,  imp.  of  Kill  von  Kull  by 
tbe  removal  of  the  rocky  ledges  outside  of  the  ex- 
terior wharf  lines  to  d.  of  10'  1.  w.:  est.,  11,090,000, 

85,  795. 


StJBVEYS. 

From  Ellis  Isld.  to  Constable  Hook,  au.  act  Mar. 
3, 1881;  made  by  Maj.  Gillespie,  83, 719. 

Of  North  E.  in  front  of  New  Jersey,  au.  act  Aug. 
2, 1882;  made  by  Maj.  Gillespie,  84,  774. 

From  Weehawkea  to  Bergen  Pt.,  au.  act  July  6, 
1884;  made  by  Maj.  Gillespie,  1884,  86,  790. 

Maps: 

North  R.  from  Ellis  Isld.  to  Fort  Washington 
Pt.,  86,  792. 

Upper  New  York  B.  from  Ellis  Isld.  to  Bergen 
Pt.,  85,  792. 


Part  (d),  E-38    Hudson  River,  N.  Y.  (Troy  to  mouth  of  canal). 


ENGINEERS. 

Chlet  of  Engineers.    R.,  85,  96. 

In  charge.    Capt.  J.  Merciur.    R.,  85,  71. 

Assistant.    F.  P.  Rogers.    K.,  85,  712. 


SXJRVET. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Mercur 
(R.  unfav.),  85, 711,  712. 


Part  (e),  E-38 


ENGINEERS. 

Chief  of  Engineers. 


Hudson  River,  N.  Y.  (Coxsackie  to  New  Balti- 
more). 


R.,  88,  68. 


In  charge: 

Lt.  Col.  W.  McFarland,  1887.    R.,  88,  640. 
Lt.  Col.  G.  L.  Gillespie,  1888.    R.,  88,  641;  91, 
864. 

Assistant.    M.  Kinpley.    K.,  88,  642. 

PHYSICAI,  CHARACTERISTICS. 

Description  of,  88, 640. 


PROJECTS. 

Inasmuch  as  a  sufficient  d.  already  exists  be- 
tween New  Baltimore  and  Coxsackie,  Lt.  Col. 
Gillespie  did  not  consider  further  imp.  necessary, 
88,  642. 

SURVEY. 

Au.  act  Aug.  5,  1886;  made,  1888,  by  Lt.  Col. 
Gillespie  (R.  unfav.;  see  Projects),  88, 641. 
Maps.    88,  642. 


Part  (f),  B-38    Jersey  City  to  Ellis  Island  (Ship  Channel),  N.  Y. 


COMMERCE. 

Important,  89, 804. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89,  83. 
In  charge.    Lt.  Col.  G.  L.  Gillespie,  1888.    R., 
89, 801. 

PLANS. 

By  Lt.  Col.  Gillespie,  1889,  excavating  ship  chan. 


2,376'  1.  between  Jersey  City  and  Ellis  Isld.,  26'  x 
300'  m.  1.  w.;  est.,  $108,462;  also  basin  with  26'  and 
an  area  of  about  70  acres  for  anchorage  purposes; 
est.,  S442,340,  89, 803. 

SURVEY. 

Au.  act  Aug.  11, 
Gillespie,  89, 801. 
89,802. 


1888;  made,  1889,  by  Lt.  Col. 


E-30 


TARRYTOWN  HARBOR,  N.  Y. 


APPROPRIATIONS. 

1905,     SIO.OOO,  05, 134. 


1907, 
1910, 


16,000,07,1017. 
10,000,10,1211. 


Total,    36,000  (incl.  misc.,  $38,003.25, 13, 1498). 

COMMERCE. 

Description  of,  00, 1521,  1524. 
Imp.  beneficial  to  C,  but  not  known  to  have 
caused  any  reduction  in  rates,  08, 152. 
Slight  reduction  in  rates  reported,  09, 155. 
1911,  207,145  t.,  13,  222. 

CONTRACTS. 

1906.  Columbia  Dredging  Co.,  dr.  54,150  c.  y., 
16.7<!C.y.,  06,967.  ,  .      „      ^ 

1907.  Du  Bois  Bros.  Dredgmg  Co.,  dr.  and  re- 
moving bowlders  to  extent  of  $13,000;  dr.  13.9i|!  o.  y ., 
s.  mTbowlders,  $4  c.  y.,  s.  m.,  07, 1018.  Contract 
terminated  under  supp.  agreement  Aug.  21,  1908, 

"%'lll"^anderson  &  MUIer,  dr.  45,5700.  y.,  s.  m., 
19i*c.y.,  13.1««.1«8- 


ENGINEERS. 

Chief  of  Engineers.  B.,  89,  83;  "99,  164; 
1900, 188;  05,  133;  06, 139;  07, 143;  08, 151;  09, 
154;  10, 175;  11, 181;  13, 221. 

In  charge: 

Lt.  Col.  G.  L.  GUlespie,  1888.    R.,  89.  800. 
Col.  J.  W.  Barlow,  1900.    B.,  00, 1520, 1622. 
Col.  W.  R.  Livermore,  1905-06.   R.,  06, 967. 
Col.  D.  W.  Lockwood,  07, 118;  09, 124. 
Col.  J.  G.  D.  Knight,  1907-09.    B.,  07, 1017;  08, 

Co'l.  W.  M.  Black,  1909-.  B.,  09, 1087;  10, 1210; 
11, 1279;  13,  1497. 

Assistants: 

H.C.Wilson.    B.,  00, 1523. 

Lt.  R.  D.  Black,  11, 149;  13, 178. 

OPERATIONS. 

1906-06.    45,060  c.  y.  dr.  under  contract,  06, 
967. 
1906-07.    S4,47S  c.  y.  dr.,  07, 1017. 
1907-08.    95,777.3  c.  y.  dr.,  08, 1067. 


rSee  pp.  14-22  tor  1 
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1910-1 1.  Making  sur.  and  map,  and  preparing 
specifications  (see  Peelcskill  H.),  11, 178,  181,  1279. 

1911-13.  42,439  c.  y.  dr.,  completing  contract, 
12, 1498. 

PHYSICAL.  CHARACTEKISTICS. 

Description  of,  1900, 1521, 1623;  06, 139. 
Condition  of  works  and  d.,  06,  139;  07,  143-44; 
08, 151, 1067;  09, 155;  10, 176;  11, 181-82;  19, 222. 

PROJECTS. 

Col.  Barlow  est.,  1899,  J26,000  or  J55,000  to  imp. 
H.,  and  11,000  or  $2,000  biennially  tor  mainten., 
00, 1522,  1523. 


Act  Mar.  3,  1905,  au.  dr.  chan.  along  wharl  front 
12'  X  150',  with  connections  n.  and  s.  with  d.  w.  in 
Hudson  E.,  100'  w.;  est.,  »26,000,  and  S1,000  or 
$2,000  bieimial  mainten.,  05,  133.  E.st.  increased 
to  $35,491.68,  07,  143,  144,  1017. 

Proj.  about  81%  completed,  1 3,  222. 

SURVEYS. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col. 
Gillespie  (R.  unlav.),  89,  800. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899,  by 
Col.  Barlow  (B.  fav.;  see  Projects),  1900,  1521, 
1522. 


£-35 


PEEKSKILL  HARBOR,  N.  Y. 


APPROPRIATIONS. 

1896,  $10,000,  96,  839 

10,000,  99, 1302. 

*3,000,  03,  956. 

*2,500,O6,987. 

*3,000,  07, 1015. 

*1,500,  10,1209. 

*2,000,  11,  1277. 


1902, 
1905, 
1907, 
1910, 
1911, 


Total,    32,000  (incl.  misc.,  $32,001.90, 13, 1495). 

COMMERCE. 

Description  of,  84,  720;  95, 1000. 

Important  and  growing,  95, 1000. 

G.  Increased  so  much  that  chan.  inadequate, 
00, 1499. 

Rates  reduced,  05, 132;  held  reduced,  13,  219. 

Table,  tonnages  and  values,  1904  to  1911,  incl., 
18  218. 

1911,  291,000±  t.,  13, 1496. 

CONTRACTS. 

1896.  E.  M.  Payne,  dr.,  13.7*  c.  y.  ($8,220),  97, 
1017. 

1899.  J.  P.  Eanderson,  dr.,  85*  c.  y.  ($9,600), 
99  1302. 

1904.'  P.  W.  Myers  &  Son,  dr.,  13$  c.  y.,  04, 
1050. 

1907.  Du  Bois  Bros.  Dredging  Co.,  dr.,  20* 
c.  y.,  s.  m.,  07,  1015.  The  Newburgh  Dredging 
Co.,  dr.,  12<i  c.  y.,  s.  m.,  08, 1065. 

1911.  Eanderson  &  Miller,  dr.  (5,060  c.  y.), 
19}*  c.  y.,  s.  m.,  13, 1495. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  84, 106;  95, 120;  96, 
104;  97,  109;  98,  135;  99,  154;  00,  176;  01,  213; 
02,  142;  03,  137;  04,  124;  05,  132;  06,  137;  07, 
141;  08, 149;  09, 152;  10, 173;  11, 178;  13,  217. 

la  ebSLTse; 

Col.  J.  Newton.    R.,  84,  718. 

Lt.  Col.  G.  L.  Gillespie,  1895-96.  R.,  95,  999; 
96,  838. 

Lt.  Col.  W.  Ludlow,  1897.    R.,  97,  1016. 

Maj.  A.  M.  Miller,  1898.    R.,  98, 1058. 

Col.  .1.  W.  Barlow,  1899-1900.  R.,  99,  1301; 
1900,  1498. 

Col.  S.  M.  Mansfield,  1901-02.  R.,  01, 1230;  03, 
956 

Col.  Amos  Stickney,  1903.    R.,  03, 886. 

Capt.  E.  H.  Schulz,  1904.    R.,  04, 1049. 

Col.  W.  E.  Livermore,  1905-06.  R.,  05,  987;  06, 
966 

Col.  J.  G.  D.  Knight,  1907-08.  R.,  07, 1014;  08, 
1066. 


Col.  W.  M.  Black,  1909-.  B.,  09, 1085;  10, 1208; 
11, 1277;  13, 1496. 

OPERATIONS. 

1896-97.    64,620  c.  y.  dr.,  97, 1017. 

1899-00.  102,344  c.  y.  dr.,  proj.  completed, 
00, 1499. 

1903-04.  25,393  c.  y.  dr.  from  Chan,  front  of 
docks  and  at  n.  and  s.  turns,  04, 1050. 

1906-07.    7,812.8  c.  y.  dr.,  07,  1016. 

1907-08.    18,272.8  c.  y.  dr.,  08, 1066. 

1911-13.    5,812.4  c.  y.  dr.,  13, 1495. 

PHYSICAl,  CHARACTERISTICS. 

Description  of,  95, 1000. 

A  prominent  indentation  of  Hudson  E,  at  Peeks- 
kill,  1±  sq.  m.  area.  A  narrow  chan.  at  1894  flowed 
n.ands.past  the  town  docl^.  In  the35  years  previ- 
ous to  1889  no  material  change  had  occurred  m  the 
outlying  shoals,  95, 1000. 

Chan,  probably  subject  to  shoaling,  98, 1058. 

Chan,  shoaling,  03,  885;  10, 174. 

Length  of  proj.  portion,  IJ  m.,  13,  218. 

PLANS. 

By  Col.  Newton,  1883,  excavating  chan.  8'  x  100' 
X  10,000'  m.  1.  w.;  est.,  $29,278,  or  one  10'  d.,  at 
$50,611;  also  for  constr.  of  1,4001.  f.  of  dUdng;  cost, 
$137,000,  84,  719. 

PROJECTS. 

By  Lt.  Col  Gillespie,  1896,  dr.  turning-basins  in 
front  of  the  center  and  lower  docks,  and  connection 
of  these  basins  by  a  chan.  100'  x  600';  and  for  con- 
necting the  basin  in  front  of  the  lower  dock  with 
d.  w.  of  Hudson  E.  by  a  chan.  9'  x  75'  x  3,500' 
m.  1.  w.,  96,  839.  On  appUcation  of  the  local 
authorities,  chan.  lines  extended  600'  n.  of  the 
center  wharf  to  the  outer  wharf,  97, 1017. 

As  given  at  1912,  proj.  of  1896:  Chan.  10'  x  100'; 
est.,  $50,000;  modification,  2  tuming-basms,  10'  x 
150'x200'.  Proj.  as  modified  completed  1899;  cost, 
$19,400, 12, 217. 

SURVEYS. 

Au.  act  Aug.  2, 1882;  made,  1883,  by  Col.  Newton, 
84, 718. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Gillespie,  1894  (R.  fav.  to  limited  imp.;  see  Proj- 
ects), 95, 999. 

Partial  sur.  of  H.,  1899,  by  Col.  Barlow,  99, 1301. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,218. 

Maps.    03,886. 


♦Allotments. 
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E-M 


WAPPINGERS  CREEK,  N.  Y. 


APPBOPKIATIONS. 

1890,  $13,000,  91, 886. 
1902,    1,500,08,957. 
1905,    3,000,05,989. 
1907,    3,000,  07,  1016. 
1910,    5,000,  10, 1210. 

Total,    25,600 

COMMERCE. 

In  1892  needs  of  C.  were  met  by  the  completion  of 
the  proj.  imp.  of  the  creek,  93, 1025. 
C.  interests  benefited  by  imp.,  09, 154. 
1911,  23,248  t.,  18,  221. 

CONTRACTS. 

1904.  P.  W.  Myers  &  Son,  dr.  about  5,465  c.  v., 
21itc.y.,  04, 1051. 

1806.  A.  C.  Driscoll,  dr.  aboiit  8,570  c.  y.,  28(1; 
i:.  y.,  06,  967. 

1911.  Randerson  &  Miller,  dr.  about  23,000c.  y., 
igjt  c.  y.,  13, 1495-96. 

ENGIIVEERS. 

Chief  ot  Engineers.  R.,  89,  83;  90,  74;  91, 
84;  93,88;  93,95;  94,85;  96,98;  03,143;  03,138; 
04,  124;  06, 133;  06, 138, 140;  07, 142;  08, 160;  09, 
163;  10, 174;  11, 180;  13,  219. 

In  charge: 

Lt.  Col.  G.  L.  Gillespie,  1888-95.  R.,  90,  758; 
91,  886;  93,  776;  93, 1024;  94,  710;  95,  916 

Col.  S.  M.  Mansfield,  1902-03.    R.,  03,  966. 

Col.  Amos  Stickney,  1903-04.    R.,  03, 886. 

Capt.  E.  H.  Schiilz,  1904-05.    R.,  04, 1051. 

Col.  W.  E.  Livermore,  1905-06.  B.,  05,  988;  06, 
966. 

Col.  D.  W.  Lookwood,  07, 118;  09, 124. 

Col.  .T.  G.  D.  Knight,  1907-09.  B.,  07, 1016;  08, 
1066. 


Col.  W.  M.  Black,  1909-.  B.,  09, 1086;  10, 1209; 
11,1278;  13,1496. 

Assistants: 

C.  G.  Weir.    R.,  90,  760. 

Lt.  J.  R.  Slattery,  03, 123;  04, 107. 

1st  Lt.  E.  I.  Brown,  04, 107. 

OPERATIONS. 

1891-93.    600  1.  f.  bulkhead  built,  and  50,000 
0.  y.  dr.  and  placed  behind  same,  93,  777. 
1904-06.    6,483  c.  y.  dr.,  completing  contract, 

1905-«6.    7,903  c.  y.  dr.,  06,  966. 
1911-13.    14,395  c.  y.  dr.,  13, 1496. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90,  758;  13, 219. 

PRIVATE  WORK. 

N.  Y.  C.  &  H.  E.  EE.  Co.  erected  new  draw, 
and  dr.  chan.  to  connect  with  new  location,  09, 
1086. 

PROJECTS. 

By  Lt.  Col.  Gfllespie,  1889,  excavation  of  a  nayi- 
gable  chan.  8'  x  80'  m.  1.  w.  from  Wappingers  Falls 
to  the  mouth  of  the  creek;  est.,  J13,000,  90, 769. 

Proj.  cJmpleted,  1392,  and  no  further  app.  reeom., 
93,777. 

SURVEYS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  Col. 
Gillespie,  90,  759. 

Pre.  ex.  au.  Mar.  3, 1905,  with  view  to  r.  removal. 
R.  by  Col.  Livermore,  Sept.  14, 1906 '  (unfav.),  06, 
140. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 220. 

Maps.    04, 1061. 


E-48  (a)  STUYVESANT  HARBOR,  HUDSON  RIVER,  N.  Y. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08, 155. 

In  charge.    Col.  J.  G.  D.  Knight,  08, 122. 


SURVEY. 

Pre.  ex.,  with  plan  and  est.  of  cost  of  imp.,  au. 
act  Mar.  2,  1907.  R.  by  Col.  Knight,  Sept.  24  and 
Oct.  25, 19072  (unfav.),  08, 166. 

Map.2 


E-54 


MOHAWK  RIVER,  N.  Y. 


COMMERCE. 

In  1897,  none.  Imp.  of  the  stream  between  Rome 
and  Schuyler  would  Benefit  only  the  city  of  Utica, 
97,  3306,  3306. 

ENGINEERS. 

Chief  of  Engineers.    R.,  97,  482. 
In  charge.    Maj.  W.  S.  Stanton,  1897.    R.,  97, 
3304. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  R.  ex.,  1897,  not  navigable  and 
also  separated  by  falls  at  Little  Falls  and  at  Cohoes, 
and  by  dams  both  in  the  Mohawk  and  in  the  Hud- 
son from  the  navigable  waters  of  the  latter  E.,  97, 
3306,  3306. 

SURVEYS. 

Ex.  between  Eome  and  Schuyler  au.  act  June  3, 
1896;  made,  1896,  by  Maj.  Stanton  (R.  unfav.),  97, 
3304. 


E-61 


CATSKILL  CREEK,  N.  Y. 


COMMERCE. 

Description  of;  Catskill,  at  the  mouth,  has  C.  of 
250,000 1.  an.,  97, 1042;  251,000 1.,  1896,  04, 1056. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  97, 114;  04, 126, 1054. 

Boards.    BEEH.    B.  fav.  (see    Project   and 
Survey,  1902),  04, 1067. 


In  charge: 

Lt.  Col.  W.  Ludlow,  1897.    B.,  97, 1041. 
Col.  Amos  Stickney,  1904.    R.,  04, 1068. 

Assistants: 

A.  Doerflinger.    R.,  97, 1042. 

R.  H.  Talcott.    R.,  04, 1069. 


•  H.  D.  63,  69th,  1st. 


!  H.  D.  491,  60th,  1st. 


rSee  pp.  14-22  for  1 
Lexplanatlons,  etc.J 
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PHYSICAL  CHABACTEBISTICS. 

Description  ot;  creek  a  tributary  ol  the  Hudson 
R.,  entering  it  at  CatslsiU,  10  m.  below  city  ot  Hud- 
son, 97, 1041. 

Description  of,  04,  lOfiO. 

PROJECT. 

Col.  Sticiney  presents  2  plans:  (1)  Chan.  10'  x  150' 
m.  1.  w.  to  highway  br.,  and  120'  above  br.;  est., 


$3,600;  (2)  Chan.  12'  x  200'  m.  1.  w.  to  highway  br., 
and  120'  above  the  br.;  est.,  874,111.76,  04, 1069. 

STIR  VET. 

Ex.  au.  act  June  3, 1896;  Col.  Gillespie's  R.  partly 
tav.,  97, 1041. 

Au.  act  June  13,  1902;  made  by  Col.  Stickney 
(see  Projects),!  04, 1054, 1068. 


E-63        SAUGERTIES  (Esopus  Cr.)  HARBOR,  N.  Y. 


APPROPRIATIONS. 

1884, 

$5,000,86,700. 

1886, 

15,000,  86,  670. 

1888, 

12,000,  88,  595. 

1890, 

10,000,  90,  701. 

1892, 

5,000,98,772. 

1894, 

6,000,  95,  912. 

1896, 

2,500,96,766. 

1899, 

2,500,  99, 1300. 

1902, 

20,000,  08,  954. 

1902, 

*3, 000,  04,1047. 

1905, 

5,000,05,984. 

1907, 

20,000,  07, 1012. 

1910, 

12,600,10,1207. 

1912, 

2,500,13,1492. 

Total,  120,000   (incl.    misc.,    $120,004.60,    13, 
1492). 
COMMERCE. 
Description  of,  00, 1495, 1496, 1519, 1620. 
A  number  of  manuf.  interests  to  locate  here, 
which  would  add  materially  to  C,  01, 1227. 
Imp.  has  effected  reduction  in  rates,  07, 140. 
1911, 147,494  t.;  table  of  tonnage  for  11  years,  13, 
215. 

CONTRACTS. 

1888.  H.  Du  Bois's  Sons,  pile  dike  constr., 
$6.79  1.  f.,  88,  696. 

1889.  P.  W.  Meyers,  dr.,  15i0  o.  y.;  Wm.  Par- 
rott,  dike  constr.,  $8.25 1.  f.,  89,  762. 

1890.  Wm.  Parrott,  dike  constr.;  total,  $7,746, 
91  882 

1892.    Wm.  Parrott,  repair  of  dike,  93, 1020. 

1895.  W.  D.  Fuller,  repair  of  n.  dike,  at  a  total 
cost  of  $1,134,  95,  912.  J.  P.  Randerson,  dr.  13,969 
c.  y.,  at  16*0  c.  y. ,  98,  766. 

1896.  P.  Pidgeon,  repair  of  s.  dike;  est.,  $1,721, 
97, 1012. 

1901.  Wm.  Parrott,  repairing  dikes  (prices 
given),  03, 964. 

1903.  R.  G.  Packard  Co.,  r.  removal,  $5,300, 
03,  884. 

1903.  Newburgh  Dredging  Co.,  dr.,  $6,000,  04, 
1048. 

1906.  Hawley  Miller,  dr.  27,120  c.  y.,  UH  c.  y., 
s.  m.,  06, 1013. 

1907.  P.  Sanford  Ross  (Inc.),  removing  640o.  y. 
r.  and  6,800  c.  y.  covering  material,  $2.12  o.  y.,  08, 
1063. 

1910.  Newburgh  Dredging  Co.,  dr.  30,000  c.  y., 
12*0.  y.,  11, 1274. 

1911.  Randerson  &  Miller,  dr.  65,000  c.  y.,  1444 
0.  y.,  11, 1492. 

ENGINEERS. 

Chief  of  Engineers.  R.,  84,  105;  85,  96;  86. 
93;  87,  67;  88,  58;  89,  72;  90,  64;  91,  82;  93,  86 
93,  93;  94,  84;  95,  96;  96,  93;  97,  107;  98,  134 
99, 153,  164;  00,  174,  188;  01,  211;  08,  141;  03, 
136;  04,  122;  05,  130;  06,  135;  07,  139;  08,  146i 
09, 150;  10, 171;  11, 175;  18,  213. 

In  charge: 

Col.  J.  Newton,  1884.    R.,  84,  715. 

Lt.  Col.  W.  McFarland,  1886-89.  R.,  85,  699; 
86,  669;  87,  660;  88,  694. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  R.,  89,  761; 
90,  699;  91,  879;  98,  771;  93,  1019;  94,  734;  95, 
910. 

Maj.  H.  M.  Adams,  1896.    R.,  96, 764. 


Lt.  Col.  Wm.  Ludlow,  1897.    R.,  97, 1010. 

Maj.  A.  M.  Miller,  1898.    R.,  98, 1066. 

Col.  J.  W.  Barlow,  1899.  K.,  99,  1299;  00, 
1494, 1618. 

Col.  S.  M.  Mansfield,  1901-02.  R.,  01, 1227;  03, 
954. 

Col.  Amos  Stiokney,  1903.    R.,  03, 883. 

Capt.  E.  H.  SohuU,  1904.    K.,  04,  1045. 

Col.  W.  R.  Livermore,  1906-06.  R.,  05, 984;  06, 
964. 

Col.  J.  G.  D.  Knight,  1907-08.  R.,  07, 1012;  08, 
1062. 

Col.  W.  M.  Black,  1909-.  R.,  09, 1083;  10, 1207; 
11,  1274;  18,  1492. 

OPERATIONS. 

1886-86.  29,000  0.  y.  dr.  from  the  bar  at  the 
mouth  of  the  creek,  86,  670. 

1887-88.    2,363 1.  f .  of  pile  dike  built,  88,  696. 

1888-89.    22,646  o.  y.  dr.,  89,  762. 

1889-90.  28,746  c.  y .  dr. ;  work  continued  upon 
pile  and  crib  dikes,  90,  700. 

1890-91.  Extension  of  n.  dike  in  progress,  91, 
880. 

1891-98.  Extension  of  n.  dike  completed,  98, 
772. 

1898-93.  Dikes  repaired  and  bowlder  removal 
in  progress,  93, 1020. 

1893-94.    Some  bowlders  removed,  94,  735. 

1896-96.  N.  dike  repaired  and  13,969  c.  y.  dr., 
96,766. 

1896-97.    N.  and  s.  dikes  repaired,  97, 1011. 

1899-00.  392  o.  y.  rubblest.  placed  in  repair 
ofolddike,  00, 1494. 

1901-08.    N.  and  s.  dikes  repaired,  08,  954. 

1908-03.  Repairs  to  n.  d.,  and  12,000  c.  y.  dr. 
from  Chan.,  03,  883. 

1903-04.  Portion  of  the  reef  of  rs.  at  Barclays 
Pt.  removed  to  12',  26,660  c.  y.  dr.  from  ohan.,  and 
1,833  1.  f.  n.  d.  repaired,  04, 1045. 

1904-05.  11,000  c.  y.  dr.  from  shoal,  restoring  6' 
d.,  06, 984. 

1906-07.    25,645  c.  y.  dr.,  07, 1012. 

1907-08.  1,968  c.  y.  r.  and  other  material  re- 
moved, securing  12'  d.  over  an  area  of  34,900  so.  f., 
OS,  1062. 

1908-09.  5,202  0.  y.  dr.,  resulting  in  removal  of 
Powderhouse  Reef  to  12'  below  m.  1.  w.,  09, 1083. 

1910-11.    28,218  0.  y.  dr.,  11, 1275. 

1911-18.  56,667  0.  y.  dr.;  80%  of  proj.  com 
pleted,  18, 1492. 

PHYSICAL  CHARACTERISTICS. 

A  large  obstr.  sandbar  formed  in  the  upper  part 
of  the  creek  by  a  freshet  in  the  spring  of  1896,  96, 
912. 

Description  of;  at  mouth  of  Esopus  Cr.,  88,  694; 
00, 1619. 

Considerable  shoaling  due  to  large  amount  of  sand 
and  silt  brought  into  ohan.  by  breaking  ot  dam,  OS, 
1046. 

PLANS. 

By  Col.  Newton,  1884,  imp.  by  excavation  of  a 
Chan,  from  7'  x  100'  x  1,900'-2,600'  m.  1.  w.;  also 
constr.  ot  2  parallel  dikes;  est.,  541,000  to  $46,000, 
84,  716;  86,  699;  86,  669;  87,  662. 

PRIVATE  AND  CORPORATE  WORK. 

Dr.  by  N.  Y.,  86,  670;  87,  661. 


*  Allotment. 


1  H.  D.  69,  58th,  2d. 
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PROJECTS. 

By  Lt.  Col.  MoFarland,  1887,  chan.  300'  x  8' 
m.  1.  w.,  with  paraUel  dikes  2,300'  1.,  -with  dr.  in 

m.A,m^Jn.  ''"'^  "  "™"^'^'  ^*- 

By  Congress,  repair  of  dikes,  and  removal  of 
rocky  points  near  the  shore  end  ol  the  n.  dike  to 
the  exfent  of  $6,000,  93, 1020. 

In  1898  Maj.  Miller  est.  J5,000  biennially  for 
mamten.,  98, 1056. 

Col.  Barlow  est.,  1899,  S7,465,  with  $2,000  an.  for 
mamten.,  for  farther  imp.  from  s.  dike,  and  $44,686, 
with  $2,500  an.  mainten.,  for  a  12'  chan.  toward  H. 
head  (see  Surveys),  00, 1619. 


Act  June  26,  1902,  au.  ohan.  12'  x  300'  from  Hud- 
son R.  to  the  SS.  landing  at  Saugerties,  03, 141. 

Act  Mar.  3,  1906,  au.  Chief  ol  Engineers,  upon 
application,  to  permit  extension  of  chan.,  provided 
no  part  of  app.  be  expended  therefor,  OS,  130. 

SURVEYS. 

Au.  act  Aug.  2, 1882:  made,  1886,  by  Col.  Newton, 
86, 699. 

Ex.  and  sur.  from  s.  dike  to  the  "  Point  of  Bocks " 
au.  act  Mar.  3,  1899;  made,  1899,  by  Col.  Barlow 
(E.  fav.;  see  Projects),  00, 1518. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,214.  '*■       .       . 

Map.    04, 1046. 


E-64    RONDOUT  HARBOR  (Creek),  HUDSON  RIVER,  N.  Y. 


APPROPRIATIONS  .1 

1872,  $10, 000,  78, 80,  806:  73, 86. 

1873.  20,000,  73,  85. 

1875,  *1,000,  76,  56,  250;  77,  261. 

1876,  30,000,  76,  56,  260;  77,  251. 
1878^  30,000,78,56,418. 

1882,  2,000,83,645. 

1884,  1,000,84,701. 

1886,  2,500,86,672. 

1888,  5,000,88,597. 

1890,  6,000,  90,  704. 

1892,  5,000,  93,  776. 

1894,  5,000,95,915. 

1896,  2,500,96,769. 

1902,  *2,500,O3,955. 

1902,  *3,800,  04, 1049. 

1906,  *16,000,  05,  986. 

1907,  *3,000,  07, 1014. 

1910,  *1, 500,  10, 1208. 

1911,  *4,000,  11, 1276. 

1912,  11,000,13,1494. 

Total,  159,800 

COMMERCE. 

To  value  of  $70,000,000  or  $80,000,000,  est.  to  be 
benefited  by  imp.,  69, 394. 

Reduction  in  freight  and  towing  rates  since  H. 
imp.,  89, 766;  08, 148. 

In  1900, 1,885,000 1.,  01,  213. 

Table  of  tonnage,  1904  to  1911,  incl.,  13, 216. 

1911,  611,000±  t.,  13, 1496. 

CONTRACTS. 

1873.  Gage  &  Powley,  pile  dike,  $9.89 1.  f.,  73, 
940,  941. 

1873. 

168. 

1877. 
77,  252. 
418. 

1878. 

1888. 
88,  598. 

1890. 

1893. 


J.  D.  Leary,  pile  dike,  $10.29 1.  f.,  74, 167 

H.  V.  Sloat  &  Bro.,  pile  dike,  $5.97  1.  f., 
T.  Sturgeon,  sr.,  pile-dike,  $4.79  1.  f.,  78, 

J.  L.  Powley,  pile  dike,  $4.19 1.  f.,  79, 375. 
J.  L.  Powley,  piles,  timber,  iron,  and  St., 


F.  J.  Kelly,  dike  repair,  90, 705. 
W.  Parrott,  dike  repairs  at  a  total  est. 
$3  159  93   1024. 

1894.  'r.  Parrott,  extension  of  s.  dike— timber, 
iron,  and  st.— $2,212.20,  96,  916.  Annulled  to  ap- 
ply the  contract  to  repair  of  n .  dike  at  actual  cost 
of  $2,128.03,  96,  768. 

1899.  W.  Parrott,  repauing  dikes  (piling,  tim- 
ber, ironwork,  and  rubblest.);  aggregate,  $3,497, 
1900, 1498. 

1904.  P.  W.  Myers  &  Son,  dr.,  13J(f  o.  y.,  04, 
1049. 

1906.    P.  W.  Myers,  dr.,  16i(t  c.  y.,  06,  965. 

1908.  Wm.  Parrott,  repairing  dikes,  $7,750.05, 
08, 1064. 

1911.  E.  S.  Sickles,  repairs  and  extension  to 
dikes;  amoimt  cf  material  and  prices  listed,  13, 
1494. 

ENGINEERS. 

Chief  of  Engineers.  R.,  69,  66,  486;  71,  83; 
73, 80;  73,  85;  74, 96;  76, 102;  76, 56;  77, 51;  78, 


66;  79,  60;  80,  81;  81,  98;  83,  98;  83,  94;  84, 102; 
86,  94;  86,  94;  87,  67;  88,  58;  89,  73;  90,  64;  91, 
83;  93,  87;  93,  94;  94,  84;  96,  97;  96,  94;  97, 108; 
98,  134;  99,  154;  00,  175;  01,  213;  03, 141;  03, 
137;  04,  123;  05,  131;  06,  136;  07,  140;  08,  147; 
09, 151;  10, 172;  11, 177;  13,  215. 

In  charge; 

Lt.  Col.  J.  Newton,  1869-84;  69, 56.  R.,  69, 393; 
73,  806  (on  sur.),  810;  73,  940;  74,  ii,  167;  76,  u 
222;  76,  250;  78,  417;  79,  374;  (Col.)  80,  494;  81, 
620:  83, 645;  83, 531. 

Capt.  3.  Mercur,  1877;  in  temporary  charge, 
1884-86.    tt.,  77, 251;  84,  700. 

Lt.  Col.  W.  McParland,  1885-89.  R.,  86,  697; 
86, 670:  87, 663;  88, 596. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  R.,  89,  764; 
90,  701;  91,  882;  93,  773;  93,  1021;  94,  736;  95, 

Maj.  H.  M.  Adams,  1896.    96,  767. 

Lt.  Col.  W.  Ludlow,  1897.    B.,  97, 1013. 

Maj.  A.  M.  MiUer,  1898.    B.,  98rM57. 

Col.  J.  W.  Barlow,  1899-1900.  B.,  99,  1300; 
00, 1496. 

Col.  S.  M.  Mansflald,  1901-02.  R.,  01, 1228;  03, 
955 

Col.  Amos  Stickney,  1903.    R.,  03,  884 

Capt.  E.  H.  Schulz,  1904.    B.,  04, 1048. 

Col.  W.  R.  Livermore,  1905-06.  R.,  06, 986;  06, 
965. 

Col.  J.  G.  D.  Knight,  1907-08.  R.,  07, 1014;  08, 
1063. 

Col.  W.  M.  Black,  1909-.  09, 1084;  10, 1208;  11, 
1276;  13, 1493. 

Assistants: 

J.  H.  StriedlQger,  73,  812. 

E.  von  Eglofstein,  73, 812. 

OPERATIONS. 

1873-73.  Completion  of  570  1.  f.  of  the  n.  pile 
dike,  73,  85,  941. 

1873-74.  Extension  of  n.  pile  dike  1,282'  and  a 
crib  pierhead  20'  x  100'  at  bottom  and  16'  at  top 
built;  dike  repaired,  74, 96,  ii,  167, 168. 

1874-75.  25  spring  pile  fenders  placed  along 
the  n.  dike,  76,  ii,  222. 

1876-76.  Pile  dike  and  crib  repaired,  76, 56, 
250. 

1876-77.    Repairs  to  n.  dike,  77, 61,  251. 

1877-78.  Completion  of  branch  dike  883'; 
completion  of  pile  dike  on  s.  side  of  chan.  893i'; 
repairs  and  sprmg  and  fender  piles  driven,  78,  56, 
417 

l'878-79.  Extension  of  s.  dike  1,800';  repaiis 
and  dr.;  chan.  12i'  d.,'79,  61,  374. 

1883-83.    Extensive  repaiis  to  dikes,  83, 532. 

1884-86.    Repairs  to  diking;  923  c.  y.  dr.,  85, 

1885-86.    Repans  to  dikes  and  dr.,  88, 671. 

1887-88.  Repairs  to  dikes  and  protection  of 
-same  by  fender  piling,  88,  597. 

1889-90.    Ps.  repaired  under  contract,  90, 7IM. 

1891-93.  Repairs  imder  contract  to  n.  ana 
branch  dikes,  93,  774. 

1893-93.    Repair  of  dikes  in  progress,  93, 1023. 


*  Allotment. 


I  Importance  of  making  app.  to  complete  the  work,  76,  ii,  223. 


rSee  pp.  14-22  for  T 
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1893-94.  Wreck  of  old  canal  boat  removed  and 
dikes  repaired,  94, 738. 

1895-96.    N.  dike  repaired,  96,  768. 

1899-00.    Repairing  dikes  in  progress,  00, 1497. 

1900-01.  Repairs  to  dikes,  01,  1228.  Quanti- 
ties of  materials  used,  01, 1229. 

1903-03.  Repairs  of  spring  and  fender  piles, 
03  S84 

1903-04.  11,577  c.  y.  dr.  from  shoal  off  e.  end  of 
s.  dike,  04, 1048. 

1904-OS.    23,718  0.  y.  dr.,  OS,  986. 

1905-06.    32,234  o.y.  dr.,  06, 965. 

1907-08.  Repairs  to  dikes;  work  accomplished 
listed,  08, 1063. 

1908-09.  Repairs  to  dikes  completed;  list  of 
material  delivered,  09, 1084. 

.1911-13.  120'  of  extension  to  s.  dike  completed 
and  dike  repaired,  13, 1493. 

PHTSICAIi  CHABACTEKISTICS. 

Description  of,  69,  393;  73,  810,  811;  88,  596. 

In  1894  a  narrow  obstructing  shoal,  said  b^  the 
State  authorities  to  have  been  removed,  .still  existed 
neat  the  lighthouse,  94, 739. 

Chan,  subject  to  shoaling,  98, 1057. 

Damages  to  dikes  by  ice,  04, 1048. 

Condition  of  chan.  and  recom.  for  imp.,  11, 1275. 

In  mouth  of  Rondout  Creek,  on  w.  shore  of  Hud- 
son R.,  90  m.  n.  of  Battery,  N.  Y.  C;  is  3O0'-l,0aO'  x 
3  m.  Proj.  portion  extends  between  dikes  J  m. 
from  entrance  to  creek,  to  Hudson  chan.,  13,  215. 


PBIVATE  AND  COEPOKATE  WORK. 

Chan.  1-1'  d.  dr.  by  Rondout  Steamboat  Co.,  1870, 
73,  811. 

PROJECTS. 

By  Lt.  Col.  Newton,  1869,  dikes  and  probable  dr. 
for  d.  of  13'  to  14'  at  m.  1.  w.;  est,,  $132,666.50,  69, 
56  393. 

isy  i.t.  Col.  Newton,  1871,  chan.  in  prolongation 
of  Rondout  Creek,  with  a  m.  1.  w.  d.  of  from  10'  to 
13i'  and  a  w.  of  from  100'  to  200'  by  dr.,  and  the 
constr.  of  parallel  dikes  and  branch  dikes;  est., 
1172,500,  73,  811,  812;  80,  495.  Proj.  completed  m 
1880  at  a  cost  of  $90,000,  86,  671. 

By  Capt.  Mercur,  1884,  w.  the  outlet  between  the 
dikes,  310,000,  84,  700. 

Est.  for  repair  of  ps.  in  1888,  $10,000,  88,  597;  m- 
creased  in  1889  to  $25,000,  89,  705;  92,  773. 

Act  of  1892  provided  for  repairs  to  the  extent  of 
$5,000,  93, 1022.  .  „      , 

In  1898  Maj.  Miller  est.  $5,000  biennially  for 
mainten.,  98, 1057. 

SUBVBTS. 

1871.    Under  direction  of  Lt.  Col.  Newton,  by  P. 
von  Eglofstein.    R.,  73, 810. 
Ofohan.,  03,  884. 

80,  494;  85,  698;  03,  884. 


E-70 


MINISCEONGO  RIVER,  N.  T. 


COMMERCE. 

C.  statistics,  84,  715. 

Mostly  bricks,  about  80,000,000  an.,  04, 1070. 


R.,  84, 106;  04, 127;  08, 


ENGINEERS. 

Chief  of  Engineers. 

154. 

Boards.  BERH.  recom.  plan  with  cut-ofl;  est., 
$26,279.62;  no  work  to  be  done  until  necessary  land 
isdonatedtoU.S.,  andwaterpipebelowbr.removcd 
to  12',  04, 1072. 

In  charge: 

Col.  J.  Newton.    R.,  84, 714. 

Col.  S.  M.  Mansfield,  1904.    R.,  04, 1069. 

Col.  Amos  Stiokney,  1904.    R.,  04, 1072. 

Assistant.    1st  Lt.  J.  R.  Slattery.    R.,  04, 1073. 


PHYSICAL.  CHARACTERISTICS. 

Chan,  narrow  and  tortuous;  d.  about  5^'  m.  1.  w., 
04, 1070. 

PLANS. 

By  Col.  Newton,  1883,  dr.  and  dike  constr.  for  a 
chan.  of  10'  at  1.  w.,  creek  to  the  chan.  of  the  Hudson 
R.;  est.,  $93,400,  84,  715. 

SURVEYS. 

An.  act  Aug.  2,  1882;  made  by  Col.  Newton,  84, 
714. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902.  R.,  Col. 
Mansfield,  1902,  and  Col.  Stickney,  1903;  2  plans 
and  ests.  submitted,  $26,279.62  and  $30,203.31,i  04, 
127, 1069. 

Pre.  ex.,  lor  7',  au.  act  Mar.  2,  1907.  R.,  Col. 
Lockwood,  Apr.  26  and  May  21, 1907;  est.,  $22,632,2 
08, 154. 


E-70(a) 


NYACK  HARBOR,  N.  Y.  (38) 


COMMERCE. 

Description  of,  97, 1046. 
Interests  involved  large,  97, 1046. 

ENGINEERS. 

Chief  of  Engineers.    R.,  97, 116. 
In  charge.    Lt.  Col.  Wm.  Ludlow,  1897. 
97, 1044. 
Assistant.    A.  Doerflinger.    R.,  97, 1044. 


R., 


PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1044. 

28  m.  n.  of  New  York  City  on  the  w.  bank  of  the 
Hudson  R.,  at  the  Tappan  Zee,  98, 1044. 

SURVEYS. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Col. 
Gillespie  (R.  lav.  to  limited  imp.),  97, 1014. 


E-74:(a)    LAKE    CHAMPLAIN,    N.    Y.    AND    VT.     (Break- 
waters.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  93,  419. 

In  charge.  Maj.  M.  B.  Adams,  1893.  R.,  93, 
3202. 

Remarks  on  this  R.— Capt.  W.  L.  Marshall,  93, 
3209;  Maj.  E.  H.  Ruffner,  93,  3209;  Maj.  Wm. 
Ludlow,  93, 3210. 


SURVEY. 

In  1892  the  Chief  of  Engineers,  on  the  recom.  of 
the  DE.,  called  on  Maj.  Adams  to  prepare  and  sub- 
mit a  comprehensive  R.  of  his  method  of  constr. 
break'rs  in  Lake  Champlain,  which  the  DE. 
thought  might  be  followed  to  advantage  in  the 
constr.  of  break'rs  on  the  Great  Lakes,  93,  3202. 
93,3208. 


I  H.  D.  300,  68th,  2d. 


2H.  D.79,  60th,  1st. 
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E-76  GREAT  CHAZY  (Champlain)  RIVEE,  N.  Y. 


APPROPRIATIONS. 

1890,  $10,000,91,2929. 
1892,  6,000,93,2606. 
1894,    3,000,  9S,  3234. 


Total,    18,000 

COMMERCE. 

Description  of,  84, 2165. 

CONTRACTS. 

189S.  L.  Whitney,  dr.,  34it!  e.  y.  ($7,140),  93, 
3194. 

1894.  Lynch  &  Hannan,  dr.,  45*  c.  y.  ($2,475), 
95, 3234. 

ENGINEERS. 

Chief  of  Engineers.  B.,  84, 330;  89,  344;  91, 
385;  9%,  363;  93,  416;  94,  390;  95,  426. 

In  charge: 

Maj.  W.  MoFarland,  1884.    B.,  84, 2165. 

Maj.  M.  B.  Adams,  1888-92.  R.,  89,  2464;  91, 
2929;  93,  2605. 

Capt.  S.  S.  Leach,  1893-95.  R.,  93,  3194;  94, 
2493;  95, 3234. 

Assistant: 

J.  A.  Gillespie.    R.,  84, 2166. 

F.  M.  Barstow.    R.,  89, 2464. 


OPERATIONS. 

1890-91.    Chan,  excavation  under  contract  be- 
gun, 91,  2929. 
1891-98.    26,338  c.  y .  dr.,  98,  2606. 
1893-94.    Dr.  20,000  0.  y.  in  progress,  94,  2494. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  84, 2166;  89,  2466. 


PLANS.    (See  Projects.) 

By  Maj.  Adams,  1889,  dr.  chan.  6'  x  75',  6'  curve 
in  Lake  Champlain  to  Champlain  Village;  est., 
$34,000,  89,  2466. 

PROJECTS.    (See  Plans.) 

By  Maj.  Adams,  1891,  chan.  5'  x  40',  5'  curve  in 
Lake  Champlain  to  Champlain  Village;  est.,  $1S,- 
000,  91,  2929;  93,  2605. 

SURVEYS. 

Ex.  Lake  Champlain  to  Champlain  Town  au.  act 
Aug.  2, 1882;  made,  1882,  by  Maj.  MoParland  (fav.- 
but  imp.  not  a  necessity),  84, 2165. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Adams, 
89, 2466. 


E-77     ROUSE   POINT, 


APPROPRIATIONS 

1884, 
1886, 
1888, 
1890, 
1892, 

$35,000, 
20,000, 
13,500, 
15,000, 
16,000, 

85, 
86, 
88, 
90, 
93, 

2298. 
1900. 
2094. 
2876. 
2604. 

Total, 

98,500 

COMMERCE. 

Necessity  tor  H.,  84, 2172. 

CONTRACTS. 

1898.  E.  R.  Groodsell,  break'roonstr.;  rubblest., 
90(|i  c,  y.;  large  St.,  $3.45  c.  y.;  and  ring  bolts,  10$  lb. 
($13,207.30),  93,  3193. 

1885.  E.  F.Hawkins, break'roonstr.,  86, 1899. 

1886.  J.  L.  Johnson,  break'r  constr.,  87,  2397. 
1889.    W.  Johnston,  break'r  extension,  89, 2443. 

ENGINEERS. 

Chief  of  Engineers.    E.,  73,  80;  73,  50;  76, 

57;  84,  330;  85,  354,  2304;  86,  348;  87,  313;  88, 
448;  89,  339;  90,  306;  91,  384;  93,  363;  93,  416; 
94,  390;  95,  426. 

Boards.  Convened  at  New  York,  Jan.,  1885,  to 
consider  site  and  form  of  break'r.  E.,  86,  2302. 
(Col.  Duane,  Lt.  Cols.  Abbot  and  Comstock.) 

In  charge: 

Lt.  Col.  John  Newton.    R.,  73,  403;  76,  260. 

Maj.  W.  McFarland.    E.,  84,  2172. 

Lt.  Col.  H.  M.  Robert.    R.,  84,  2175;  85,  2299. 

Mai.  M.  B.  Adams,  1885-92.  R.,  85,  2297;  86, 
1899;  87,  2397;  88,  2093;  89,  2443;  90,  2875;  91, 
2927;  93,  2604. 

Capt.  S.  S.  Leach,  1892-95.  E.,  93,  3192;  94, 
2492;  95, 3232. 

Assistants: 

D.  White.    E.,  73,  403,  407;  76,  260. 

J.  A.  Gillespie.    E.,  84,  2173. 

W.  P.  Judson.    B.,  8S,  2300. 


LAKE   CHAMPLAIN,  N.  Y.  (Break- 
water). 


OPERATIONS. 

1886-86.  Constr.  of  break'r  commenced,  86, 
1900. 

1886-87.  Constr.  of  break'r  continued,  87, 
2397. 

1887-88.    65 1.  f.  break'r  completed,  88,  2093. 

1888-98.  Break'r  extension  in  progress,  ,89, 
2443;  90,  2875;  91,  2927;  93,  2604. 

1893-93.  135'  break'r  in  course  of  constr.,  93, 
3192. 

1893-94.  Work  in  progress  during  the  preced- 
ing year  completed,  94,  2493. 

PHYSICAL  CHAEACTEEISTICS. 

Described,  73,  404. 

Character  of  lake  bottom  at  proposed  site  of 
break'r,  86, 2298. 
Height  of  waves,  85,  2300,  2302. 

PLANS.    (See  Projects.) 

By  D.  White,  1873,  dr.  Rouse  Pt.  Reef  and  2 
bresik'rs  1,200'  and  1,400'  1.  between  Windmill  and 
Stony  Pts.;  est.,  $216,398,  73,  404,  405. 

By  Lt.  Col.  Newton,  1873,  2  break'rs  1,900'  1.  and 
1,400'  1. ;  est.,  $336,001.25,  73,  403.  ,     „  „„„ 

By  Lt.  Col.  Robert,  1884,  orib-pier  break'r  2,000, 
I.,  extending  from  Stony  Pt.;  est.,  $140,000,  84, 
2175;  86, 2299. 

PEOJECT.    (See  Plans.) 

By  BE.,  1886,  break'r  of  random  St.  about  2,000' 
1.,  extending  from  Stony  Pt.  tcfward  Windinill  Pt. 
until  the  18'  curve  in  the  lake  be  reached;  Kt. 
$110,000,  85,  2303.  Proj.  approv.  by  Sec.  of  War 
85,  2304;  98,  2604. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  D.  Wliito. 

R.,  73,  403;  76,  260.  ^    „  .  „  ,?„ 

Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  Mclar- 

Sur.  made,  1884,  by  Lt.  Col.  Robert,  86, 2298. 
Maps.    Rouse's  Pt.,  85,  2300;  87, 2398. 


rSee  pp.  14-22  foi- 1 
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E-79  LAKE  CHAMPLAIN,  VT.     (Channel  between  North  and 
South  Hero  Islands.)' 


APPROPRIATIONS. 

1836,     816,000,  act  July  4. 


6,000,  act  Mar.  3. 
10,000,  89,  2445. 


OBSTRUCTIONS. 

Complaint  against  br.  of  Rutland  BR.  Co.,  06, 
68;  required  by  Sec.  of  War  to  restore  and  maintain 
cban.  m  lieu  of  altering  its  br.,  13,  76. 

OPERATIONS. 

1889-90.    17,326  e.  y.  dr.,  90,  2877. 
PHYSICAL  CHARACTERISTICS. 

Description  of,  83,717;  87,2413;  97,3299;  04,65. 
Shoaling,  lit,  74. 

PRIVATE  WORK. 

Chan,  restored  by  Rutland  RR.  Co.,  under  order 
of  Sec.  of  War.,  08, 73. 

PROJECTS. 

By  Maj.  Gillespie,  to  w.  the  existing  chan.  to  260' 
by  dr.;  est.,  J8,000,  88,  718,  719. 

By  kaj.  Adams,  1886,  dr.  chan.  10'  x  150';  est., 
$14,300,  87,  2413;  97,  3299. 

Maj.  Burr  est.,  1906,  it  would  cost  14,850  to  restore 
chan.,  06, 69. 

SURVEYS. 

An.  act  Mar.  3,  1881,  and  Senate  res.  of  Jan.  13, 
1887;  made  by  Maj.  Gillespie,  83,  717;  also  Maj. 
Adams,  87, 2412. 

Ex.  to  ascertain  character  of  obstr.  said  to  exist, 
made,  1897,  by  Maj.  Stanton,  97,  3299. 

Of  chan.,  06, 68. 

Ex.  au.  act  Mar.  2,  1907,  of  chan.  known  as  the 
"Gut,"  and  break'r  at  Burlington,  by  Lt.  Col; 
Burr,  1907  (unfav.),'  09, 78. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 76. 2 

Maps.' 

E-80  NORTH  HERO  HARBOR,  LAKE  CHAMPLAIN,  VT. 

COMMERCE. 

In  1892  C.  provided  for  fairly  well,  93, 3214. 

ENGINEERS. 

Chief  of  Engineeis.    R.,  93,  419. 


1837, 
1888, 

Total,    31,000 
COMMERCE. 

In  1897  2  SS.  carrying  freight  and  passengers  each 
passed  through  the  chan.  daily  during  the  season  of 
navigation,  97, 3299. 

Chan,  is  main  water  connection  between  C.  chan. 
and  Swanton  H.  and  St.  Albans  B.;  used  twice 
daily  by  2  SS.  carrying  freight  and  passengers, 
09,  76. 

ENGINEERS. 

Cbiel  ol  Engineers.  B.,  81, 115;  83, 116;  87, 
317;  88,  287;  89,  340;  90,  307;  97,  480;  98,  128; 
01,146;  03,69;  04,65;  06,69;  06,68;  07,71;  08, 
73;  09,  74,  78. 

In  cbaiee: 

Maj.  G:  L.  Gillespie.    R.,  83, 717. 

Maj.  M.  B.  Adams,  1887-89.  R.,  97,  2412;  89, 
2444;  90,  2876. 

Maj.  W.S.Stanton,  1897.    R.,  97,3299. 

Capt.  H.  Taylor,  1901-03.    01, 133;  03,  64. 

Col.  W.  S.  Stanton,  1904-05.    04, 35;  05,  42. 

Maj.  Edw.  Burr,  1906-09.  06,  41;  07,  44;  (Lt. 
Col.)  08,  74;  09,  78. 

Assistants: 

D.White.    B.,  83,718. 

J.  C.  Churchill.    R.,  87, 2413. 


PHYSICAL  CHARACTERISTICS. 

H.  on  the  n.  side  of  Hero  Isld.;  affords  a  well- 
sheltered  H.  of  limited  area,  where  most  of  the 
farming  products  of  the  isld.  land  shipment  by 
■^3,3214.    See  08,  74. 


In  ebaige.    Maj.  M.  B.  Adams,  1892-93.    B., 
93,  3213. 


water,  9i 
SURVEYS. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 
Adams  (R.  unfav.),  93,  3214. 


E-81      GORDONS 


APPROPRIATIONS. 

1886,     $18,760,87,314. 


LANDING,     LAKE 

(Breakwater). 


CHAMPLAIN,     VT. 


10,000,  88,  2096. 
6,000,90,2878. 


Total,    34,750 

CONTRACTS. 

1888.    W.J.  Daly,  break'r  constr.,  88,  2096. 

ENGINEERS. 

Cbief  of  Engineers.  R.,  87,  314;  88,  287;  89. 
340;  90,  307;  91,  386;  93,  363. 

In  cbarge.  Maj.  H.  B.  Adams,  1886-92.  R., 
87,  2400;  88,  2096;  89,  2445;  90,  2877;  91,  2930; 
93, 2606. 


OPERATIONS. 

1887-88.  4,711  c.  y.  rubblest.  placed  in  break'r, 
88, 2096. 

1888r89.  3,670  c.  y .  rubblest.  placed  in  break'r, 
89, 2446. 

1889-90.    Break'r  constr.  continued,  90,  2877. 

1890-91.  3  cribs  built  and  sunk  in  extension  of 
break'r,  and  reconstr.  of  old  superstr,  begun,  91, 
2931. 

PROJECTS. 

By  Maj.  Adams,  1887,  rubblest.  break'r  extend- 
ing from  a  point  260'  s.  of  landing  to  a  point  on  the 
18'  curve  100'  n.  of  a  line  drawn  from  the  dock  to 
Cvmiberland  Head;  est.,  138,158,  87, 2400;  93, 2607. 
SURVEYS. 

Maps.    87,2400. 


E-83       ADAMS  (Tobias)   LANDING,  GRAND  ISLE,  VT. 


COMMERCE. 

About  2,000  t.  an.,  and  from  3,000  to  6,000  pass., 
93, 3216. 

ENGINEERS. 

Chlet  ot  Engineers.    R.,  93,  419. 
In  cliaige.    Maj.  M.  B.  Adams,  1892.    R.,  93, 
3215. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 3216. 

On  the  w.  shore  of  Grand  Isle,  about  4  m.  n.  ol 
Gordons  Landing,  93,  3216. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Adams 
(B.  unfav.),  93, 3216. 


1  Sometimes  called  the  "Gut." 


liTT-  T).  lino  fiflth   OA 
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E-86 


PLATTSBURG  HARBOR,  N.  Y.' 


APPEOPaiATIONS. 

1836,  tlO,000.00, 66,iii,29. 
10,000.00,  66,  iu,  29. 
27,600.00,  66,  iii,  29. 

2,680. 01,  Treas.  Doc.  No.  373, 1882. 
10,000.00,  66,  iii,  29. 
*2,000.00,  66,67,iii,29. 
26,000.00,67,234. 
10,000. 00,  ?0,  66,  222,  224. 
16,000.00,71,63. 
10,000.00,78,48,271. 
10,000.00,  73,49. 

5,000.00,74,66,274. 

2,000.00,79,65,395. 

1,000.00,80,657. 

6,000.00,86,1902. 

7,000.00,88,2097. 
32,600.00,90,2879. 

6,000.00,  Oa,  864. 
26,600.00,10,1120. 


1837, 
1838, 
1843, 
1844, 
1864, 
1867, 
1870, 
1871, 
1872, 
1873, 
1874, 
1879, 
1880, 


1890, 
1902, 
1910, 


Total,  216, 180. 01  (inol.  misc.,  $216,180.61,  13, 
1481). 
COMMEBCE. 

In  1911,  262,076  t.;_probaWy  only  20%  of  this 
should  be  credited  to  H.,  12, 204, 1482. 

Estab.  competition  with  RK.,  but  privately 
owned  terminals  hamper  effect  of  imp,  on  rates, 
18, 204. 

On  opening  of  new  Champlain  Canal,  H.  should 
be  imp.,  18, 202. 

CONTRACTS. 

itney,  repair; 
1868.    E.  R.  Seward,  dr.,  350  c.  y.,  68, 295;  69, 


1867.    L.  Whitney,  repairs  of  break'r,  67,  242. 
1868. .    F     -  -- 

182, 184. 


1878.  J.  D.  Leary,  break'r,  J91.86 1.  f.,  73,  393: 
74,274. 

1873.  L.  Whitney,  break'r,  $94  1.  t,  73,  394: 
7S,  362. 

1903.  Daly  &  Hannan  Dredging  Co.,  dr.,  25.6$ 
c.  y.,  04,  868. 

1911.  G.  W.  Beeman,  dr.  about  36,000  c.  y., 
25iif  c.  y.,  s.  m.,  and  bowlders  at  14  o.  y.,  s.  m. , 
18, 1482. 

ENGINEEKS. 

Cblef  of  Engineers.    B.,66,  2,  iii,  17,  29;  67, 

17,  34;  68,  48;  69,  42;  70,  66;  71,  62;  7S,  48;  73, 
49;  74,  66;  75,  60;  76,  67;  77,  51;  78,  67;  79,  66' 
80, 89;  81, 113;  88, 114;  83, 324;  84, 327;  85, 355 
357;  86,  348;  87,  314;  88,  288;  89,  341,  343;  90: 
307;  91,  385;  98,  364;  93,  417;  94,  390;  95,  426: 
08,  93;  03,  72;  04,  67;  05,  72;  10,  87,  89;  11, 167; 

18,  202,  203. 

In  charge; 

Maj.  C.  E.  Blunt,  1864;  66,  56,  67. 

Capt.  G.  B.  Reese,  1866;  66,  67,  iii,  17.  B.,  66, 
iv,  181:  67,249. 

Lt.  Col.  C.  E.  Blunt,  1867.    B.,  67,  234,  242. 
-Capt.  J.  W.  Barlow,  1868-69;  68,  48.    B.,  68, 
293:  69, 181. 

Lt.  Col.  J.  Newton,  1870-79;  70, 65.  B.,  70, 222, 
224;  71,  254;  73,  271;  73,  393;  74,  274;  75,  362; 
78,  420;  79,  395. 

Capt.  J.  Mereur,  in  temporary  charge,  1877.  B., 
77  252. 

Lt.  Col.  N.  Miohler,  1880-82.  B.,  80,  656;  81, 
722 

Mai.  G.  L.  Gillespie,  1882-83.    E.,  83,  708. 

Lt.  Col.  H.  M.  Robert,  1883-86.  E.,  83, 1956;  84, 
2166;  85,  2318. 

Mai.  M.  B.  Adams,  1885-92.  E.,  85,  2306;  86, 
1902;  87,  2405;  88,  2097;  89,  2447,  2468;  90,  2878; 
91, 2931;  93,  2607. 

Capt.  S.  S.  Leach,  1893-96.  E.,  93,  3195;  94, 
2495;  95, 3236. 

Capt.  H.  Taylor,  1902-03.    E.,  03,  863;  03,  761. 


Lt.  Col.  W.  S.  Stanton,  1904-05.  04,  867;  (Col.) 
06, 834.  ^      ' 

Lt.  Col.  Edw.  Burr,  10,  59. 
Col.  F.  V.  Abbot,  1910.    E.,  10, 1120. 
Col.  W.  M.  Black,  1911-.    B.,  11, 1268;  13, 1481. 

Assistants: 

Lt.  C.  J.  Allen.    B.,  67,249. 
D.  White.    E.,  77,  252. 
W.  P.  Judson.    E.,  83, 1956. 
L.  Y.  Sohermerhom.    E.,  85, 2320. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Reese,  1866,  repairs  to  break'r,  J25,- 
512.20,  66,  iii,  17,  iv,  181;  entire  permanent  comple- 
tion, 126,600,  66,  iii,  29;  in  1867,  dr.  to  9'  112,500, 
67, 2S9. 

By  Lt.  Allen,  1867,  dr.  to  13',  182,326.50,  67, 234, 
260. 

By  Col.  Blunt,  1867,  dr.,  122,000  to  123,000, 67, 34, 
234. 

By  Capt.  Barlow,  1868,  revet.,  extension  of 
break'r,  and  dr.,  $50,000,  68,  294. 

By  Lt.  Col.  Newton,  1870,  extension  of  break'r, 
revet.,  and  dr.,  $65,000,  70,  224.  In  1872,  repairs 
and  extension  of  break'r,  $15,000,  78,  271.  In  1879, 
to  complete  required  dr.,  $3,000,  79,  395. 

OPEEATIONS.2 

1865.    Repairs  to  break'r,  66,  56,  57. 
1866-67.    Repairs  under  contract,  67, 34,  234. 
1867-68.    Repairs  to  break'r  completed,  68, 48. 

293.  ,         a       ' 

1868-69.    Dr.  to  attain  7',  69,  42, 182. 

1870-71.  Crib  94',  in  extension  of  break'r, 
sunk,  71,  62,  254. 

1871-73.  Crib  150'  sunk  and  94'  superstr. 
built,  73,  48, 271. 

1873-73.    Crib  100'  sunk,  150'  superstr.  built, 

73,  393,  394. 
1873-74. 

74,  56,  274. 
1874-75.    66'  superstr.  built,  repairs  to  old 

break'r,  75,  60,  352. 

1877-78.  Repairs  to  break'r  and  dr.,  78,  67, 
420. 

1880's81.  Dr.  upon  shoals  between  mouth  of  B. 
and  s.  wharves,  81,  722. 

1887-88.    26,000  c.  y.  dr.,  88,  2097. 

1889-90.    3,000  c.  y.  dr.,  90, 2878. 

1890-91.  Extension  of  break'r  and  renewal  of 
timber  superstr.  in  progress,  91,  2931. 

1891-93.  Break'r  extension  completed  and 
superstr.  in  progress,  93,  2608. 

1893-93.  Rebuilding  of  superstr.  of  break'r 
completed,  93, 3195. 

1903-04.  Timber  crib  pierhead  at  s.  end  of 
break'r  rebuilt,  break'r  repaired,  9,600  c.  y.  dr.; 
proj.  completed,  04, 867. 

1911-13.  Work  under  contract  begim  June  21, 
1911,  and  at  close  of  year  1,486  o.  y.  had  been  dr. 
Proposals  for  constr.  rubble  mound  in  front  of 
break'r  opened  July  25,  1912, 13, 1481. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  67, 235,  249;  68, 293;  78, 421;  89, 
2458. 

H.  on  w.  shore  of  Cumberland  B.,  30  m.  s.  from 
lower  end  of  Lake  Champlain,  at  the  international 
boimdary,  near  Rouse  Pt.,  N.  Y.  Burlington  H., 
N.  Y.,  20  m.  se.,  18,  202. 

PLANS. 

By  Lt.  Col.  Robert,  1884,  dr.  basin  at  the  mouth 
of  the  Saranac  R.;  est.,  $60,000,  85,  2319. 

By  Maj.  Adams,  1888,  repair  of  1,260 1.  f.  of  exist- 
ing superstr.  and  oonstr.  of  300'  of  additional  break'r; 
est.,  $32,600,  89,  344,  2469. 


Crib  66'  sunk,  100'  superstr.  built. 


•*  Allotment. 

1  Sur.— B.,  Feb.  7, 1834;  est,  $24,003.16.    (H.  D.  482,  65th,  2d.) 

2  Early  history  of  operations,  67,  235;  results  to  1866,  a  break'r  854'  1.  of  timber  cribs  39'  w.  on  top,  witb 
batter  on  shore  side  of  2  upon  1,  66,  iii,  17,  iv,  181. 


rSee  pp.  14-22  tor  l 
Lexplanations,  etc.  J 


mVEK  AND  HAEBOE  WOEKS. 


205 


PBIVATE  (COKPOBATE)  WORK. 

Sevemal  hundred  f.  of  wooden  revet,  built  by 
New  York  &  Canada  KR.  Co.;  a  benefit  to  the  H., 
77, 253. 


PROJECTS.    (See  Estimates.) 

The  earliest  app.  made  1836;  between  this  date 
and  1844,  imder  app.  aggregating  157,600,  854  1.  f.  of 
break'r,  covering  the  city  wharves,  built,  66,  iii, 
17;;  iv,  1881. 

By  Capt.  Eeese,  1866,  repairs  of  break'r;  est., 
$25,512.21,  66,  Iv,  181;  67,  235. 

By  Capt.  Barlow,  1868,  dr.,  revet.,  and  extension 
of  break'r  300';  est.,  $50,000,  68,  294;  69, 182. 

Between  1864  and  1869  £28,000  was  expended  in 
repairs,  66, 66;  67, 234;  68, 293;  69, 182. 

By  Lt.  Col.  Newton,  1870,  change  in  direction  of, 
and  extension  of  break'r  400';  est.,  165,000,  70,  222, 
224;  in  1877,  dr.  shoal,  77, 253;  79,  395. 

Total  app.  from  1836  to  1886,  incl.,  $146,180. 

Act  June  25,  1910,  au.  dr.  to  9',  at  low  lake  level, 
the  shoal  between  break'r  and  wharves,  redr.  chan. 


in  front  of  wharves,  and  repairing^  break'r,  incl. 
rebuilding  superstr.  of  timber  ps.  with  St.,'  10,  87; 
18, 203. 

SURVEYS. 

Under  direction  of  Capt.  Reese,  by  Lt.  Allen, 
1867.    R.,  67,  249. 

By  Lt.  Col.  Newton,  1870,  70, 222,  224. 

Of  H.  in  vicinity  of  city  front  and  break'r,  83, 
1966. 

At  mouth  of  Saranac  R.,  85, 2318,  au.  act  July  5, 
1884;  made  by  Lt.  Col.  Robert,  86, 2318. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Adams,  89, 2458. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.  by  Lt. 
Col.  Burr,  July  7,-1909,  and  Jan.  12,  1910;  est., 
$25,600,1 10,  89. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
18, 203. 

Maps: 

Of  Northern  and  Northwestern  Lakes,  showing 
location  of  H.,  66,  i. 
8S,  2320;  87,  2406. 


E-88    SARANAC  RIVER,  N.  Y.     (Harbor  of  Refuge,  inner 

bay.) 


ENGINEERS. 

Cblet  of  Engineers.    R.,  91,  388,  2938. 

In  charge.    Maj.  M.  B.  Adams,  1890.    R.,  91, 
2939. 


SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Adams  (R.  unfav.),  91,  2939. 


E-90 


PORT  KENT  HARBOR,  N.  Y. 


E-93 

ENGINEERS. 

Chief  of  Engineers. 


BOUQUET  RIVER,  N.  Y. 


R.,  84, 330;  91,  i 


In  charge; 

Maj.  W.  McFarland,  1884.    R.,  84,  2162. 
Maj.  M.  B.  Adams,  1891.    R.,  91, 2940. 

Assistant.    J.  A.  Gillespie.    R.,  84,  2163. 


PHYSICAL  CHARACTERISTICS. 

Description,  91,  2940. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  McFar- 
land (R.  unfav.),  84,  2162. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Adams  (R.  unfav.),  91,  2940. 


E-97  PORT  HENRY  HARBOR,  LAKE  CHAMPLAIN,  N.  Y. 


ENGINEERS. 

Chief  of  Engineers.    R.,  76,  67;  81,  115;  84, 
330;  13,  224. 

In  charge: 

Lt.  Col.  J.  Newton,  1875-76.    R.,  76,  261. 
Maj.  G.  L.  GUlespie.    R.,  83,  715. 
Lt.  Col.  W.  McParland.    R.,  84,  2168. 
Col.  W.  M.  Black,  13, 178. 

Assistants: 

D.  White.    R.,  76, 262. 

J.  A.  Gillespie.    R.,  84, 2109. 

PHYSICAL  CHARACTERISTICS. 

Described,  76, 262;  83,  715. 


PLANS. 

By  D.  White,  1876,  concurred  in  by  Lt.  Col. 
Newton,  break'r  of  cribwork,  30'  x  3,600',  to  protect 
from  n.  and  w.  winds;  est.,  $569,030,  76,  261, 262. 

In  1881  Maj.  Gillespie  refers  to  previous  sur.,  1S76, 
83,  717. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  D.  White, 
1875.    R.,  76,  261,  262. 

Ex.  au.  acts  Mar.  3, 1881,  and  Aug.  2, 1882;  made 
by  Majs.  GUlespie,  88,  ,715,  and  McFarland  (R. 
unfav.),  84,  2168. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909  (B.  to  come), 
IS,  224. 


E-99 


TICONDEROGA  RIVER,  N.  Y. 


APPROPRIATIONS. 

1881,  $5,000,81,726. 

1882,  6,000,83,714. 
1886,  2,000,86,360. 
1888,  2,500,88,2102. 
1890,  2,000,90,2883. 

Total,  16,600 


COMMERCE. 

About  12,000  t.  an.,  04,  891. 

CONTRACTS. 

1883.  L.  Whitney,  dr.,  22(|!  c.  y.,  83,  714. 

1884.  C.  H.  De  Lano,  dr.,  20$  c.  y .,  84,  2160 . 


>  H.  D.  769,  61st,  2d. 


'  Sur.— R.,  Feb.  7, 1834;  est.,  $43,876.27.    (H.  D.  482,  66th,  2d.) 
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EXGINEEES. 

,iF*l¥  "'Engineers.  E.,  80,  90;  81,  114;  8S, 
"J;  83,  325;  84,  329;  85,  356;  86,  350;  87,  316; 
88,  289;  89,  342;  90,  309;  91,  387;  93,  365;  93, 
418;  94, 391;  95, 428;  04, 70,  886. 

Boards.    BEEH.    K.,  04,  888. 

In  charge: 

Lt.  Col.  N.  MicMer,  1880-82.    R.,  81,  726. 

Maj.  G.  L.  Gillespie,  1882-83.    R.,  83, 713. 

Lt.  Col.  H.  M.  Eobort,  1883-85.  R.,  83,  1960; 
84, 2160.  ... 

Maj.  M.  B.  Adams,  1885-92.  R.,  86,  2310;  86, 
1905;  87,  2410;  88,  2101;  89,  2451;  90,  2882;  91, 
2936;  93, 2613. 

Capt.  S.  S.  Leach,  1893-95.  R.,  93,  3200;  94, 
2498;  95,  3240. 

Capt.  H.  Taylor,  1904.    R.,  04, 887,  888,  889. 

Assistant.    D.  White.    R.,  81,  727. 


OPERATIONS. 

1881-83.    Chan.  42'  x  6'  dr.  from  the  lake  to 
Casseys  Wharf,  83,  713. 
1883-83.    14,981  c.  y.  dr.  from  chan.,  83, 1960. 
1887-88.    10,870  c.  y.  dr.,  88, 2101. 
1888-89.    15,418  c.  y.  dr.,  89,  2451. 
1891-93.    8,132  0.  y.  dr.,  93,  2613. 

PROJECTS. 

By  Lt.  Col.  Michler,  1880,  imp.  of  TiconderogaE. 
by  excavating  a  chan.  8'  x  100'  from  the  8'  curve  in 
Lake  Champlain  to  the  EE.  br.,  thence  60'  to  the 
foot  of  the  falls  at  Tioonderoga;  also  to  w.  the  chan. 
in  front  of  Cassey  and  Bishops  Docks  to  100'  and  to 
extend  a  cut  100'  w.  diagonally  across  the  basin; 
est.,  J42,616,  Si,  728,  729;  93, 2613. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1881,  by  Lt.  Col. 
Michler,  81,  726. 

Pre.  ex.  au.  act  June  13, 1902.    R.  by  Capt.  Taylor 
(unfav.),  04,  70,  889. 
87,2411. 


E-lOO 


ENGINEERS. 

Cblef  ol  Engineers.    R.,  89, 343. 

In  charge.    Maj.  M.  B.  Adams,  1888.    R.,  89, 
2454. 


LAKE  GEORGE,  N.  Y. 


SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Adams  (R.  unfav.).  89, 2454. 


E-101 


PORT  MARSHALL  HARBOR,  N.  Y. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84,  i 


In  charge.    Lt.  Col.  W.  MoFarland.    R.,  84 
2161. 


Assistant.    J.  A.  Gillespie.    R.,  84, 2161. 


PHYSICAL  DATA. 

Name  formerly  given  to  a  fishing  station,  where  a 
few  canal  boats  were  occasionally  built,  on  narrow 
part  of  I/ake  Champlain,  just  below  mouth  ol 
Tioonderoga  E.,  84, 2161. 

SURVEY. 

Ex.  au.  act  Aug.  2, 1882;  made,  1883,  by  Lt.  Col. 
McFarland  (R.  unfav.),  84, 2161. 


E-105     LAKE   CHAMPLAIN,   N.  Y.  AND  VT.     (Narrows.) 


APPROPRIATIONS. 

1886, 

$30,000,87,2412. 

1888, 

115,000,88,2103. 

1892, 

18,500,93,2615. 

1899, 

6,000,99,1292. 

1900, 

1,600,01,1056. 

1902, 

17,600,  03,  865. 

1905, 

2,600,05,835. 

1907, 

2,500,07,927. 

1912, 

6,000,  13, 1485. 

Total,    98,500 (incl  r.  sales,  etc.,S98,501.50,13, 
1485). 
COMMERCE. 
Description  of,  86,  2310. 

Imp.  has  reduced  operating  cost  of  navigation, 
resulting  in  reduced  freight  rates  and  increased 
business,  13,  208. 
1906,  676,000±  t.;  1911,  826,000±  t.,  13,  208. 

CONTRACTS. 

1886.  L.  Whitney,  r.  removal  at  the  Elbow, 
87, 2412.    J.  L.  Johnson,  dr.,  Kinyons  B.,  87, 2412. 

1893.  Lynch  &  Hannan,  dr.,  15*  c.  y .  ($13,800), 
93, 3201. 

1896.  Lynch  &  Hannan,  removal  of  sunken 
logs  and  stumps,  at  500  c.  y. ;  dr.,  lOi*  c.  y.  ($4,500), 
96, 3171. 

1899.    W.  J.  Daly,  dr.,  20*  c.  y.,  00, 1486. 

1903.  Daly  &  Eannan  Dredging  Co.,  dr.,  22.5* 
c.  y.,  04,  869. 

1905.  E.  E.  Goodsell,  450 1.  f.  timber  fenders  or 
booms  in  place,  $1,100, 06, 894. 

1911.  Geo.  W.  Beeman,  dr.,  prices  listed,  13, 
1485. 


ENGINEERS. 

Chief  of  Enghieers.  R.,  85,  357;  87,  316;  88, 
289;  89,  343;  90,  309;  91,  387;  93,  365;  93,  418; 
94,  392;  95,  428;  96,  384;  97,  481;  98,  130;  99, 
150;  00, 170;  01, 148;  03, 94;  03,  72;  04,  68;  05, 73; 
06,  71;  07,  73;  08,  75;  09,  76;  10,  88;  11,  170; 
13,  207,  224. 

In  charge: 

Lt.  Col.  H.  M.  Eobert.    R.,  85,  2310,  2314. 

Maj.  M.  B.  Adams,  1887-92.  R.,  87,  2411;  88, 
2102;  89,  2452;  90,  2883;  91,  2937;  93,  2614. 

Capt.  S.  S.  Leach,  1893-96.  R.,  93,  3201;  94, 
2499;  95, 3241;  96, 3170. 

Maj.  W.S.  Stanton,  1897.    R.,  97,  3302. 

Maj.  A.  M.  Miller,  1898.    R.,  98, 1046. 

Col.  J.  W.  Barlow,  1899.    R.,  99, 1292;  00,  1485. 

Capt.  H.  Taylor,  1901-03.  R.,  01, 1055;  03,  864; 
03, 752. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  R.,  04,  868; 
(Col.)  06, 835. 

Maj.  Edw.  Burr,  1906-09.  R.,  06,  894;  07,  926; 
(Lt.  Col.)  08, 968;  09, 1002. 

Col.  E.  V.  Abbot,  1910.    R.,  10, 1120. 

Col.  W.  M.  Black,  1911-.    R.,  11, 1271;  13, 1484. 

Assistants: 

W.  P.  Judson.    R.,  86, 2312,  2315. 

Capt.  E.  D.  Black,  1911-12.    11, 149;  13, 178. 

OPERATIONS. 

1886-87.  E.  removal  at  the  Elbow  and  dr.  in 
Kinyons  B.  in  progress,  87,  2412. 

1887-88.  Dr.  under  contract  continued,  88, 
2102. 


1  From  Benson  to  Whitehall. 


rSee  pp.  14-22  for  I 
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Dr.  coiltinuea,  89, 2453. 
Dr.  continued,  90,  2883. 
89,818  c.  y.  dr.,  94,  2499. 
12,681  c.  y.  dr.,  and  48  c.  y.  logs  re- 


1888-89. 

1889-90. 

1893-94:. 

1896-97. 
moved,  97, 3 

1899-00.    40,020  c.  y.  dr.,  00, 1485. 

1900-01.  2,910  0.  y .  dr.  torn  shoal  in  Whitehall 
H.,  01, 1055. 

1903-04.    62,480  c.  y.  dr.,  04,  868. 

1905-06.  450  1.  t.  timber  fenders  built  along 
rooky  bank,  06, 894. 

PHYSICAL  CHABACTEBISITCS. 

Description  of,  85, 2312, 2315;  97, 3302;  10, 88. 

Chan,  subject  to  shoaling,  98, 1046. 

Narrows  that  portion  of  Lake  Champlain  at 
upper  end  of  ilake  included  between  Whitehall  and 
Crown  Ft.  Proj.  portion  is  s.  15  m.  of  waterway 
from  Whitehall  to  Bensons  Landing,  Vt.  Chan, 
tortuous  and  orig.,  9J-10'  x  75'  or  200',  low  lake 
level,  la,  207. 


PROJECTS. 

By  Lt.  Col.  Robert,  1885,  chan.  12'  x  150'  from  the 
Elbow  to  Whitehall,  by  dr.  and  r.  removal;  est., 
$30,000,  85,  2312,  2313.  Also,  dr.  chan.  12'  x  200' 
Four  Channels  to  Bensons  Landing;  est.,  $50,000, 
86,  2315,  2318;  91,  2937;  98,  2614. 

Maj.  Miller  est,,  1S98,  cost  of  completing  imp. 
$22,500,  and  $6,000  every  2  years  for  mainten.,  98, 
1046. 

SURVEYS. 

Au.  act  July  6,  1884;  made  by  Lt.  Col.  Robert, 
85,  2310,  2314. 

Minor  ex.,  96,  3171;  97,  3302;  09, 1002. 

Ex.  and  sur.  au.  act  June  25,  1910  (R.  to  come), 
IS,  224. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  207. 


Vicinity  of  Whitehall,  85,  2312;  87,  2411. 
Vicinity  of  Four  Channels,  86, 2316. 


E-105(a) 

APPROPRIATIOXS. 

1836,  $8,000 

1837,  10,000 

1838,  15,000 

Total,  33,000 


WHITEHALL  HARBOR,  N.  Y. 


SURVEYS. 

Rs.,  Aug.  24, 1836,  est.  $76,993,  and  Feb.  29, 184a 
est.  $22,142.28.    (H.  D.  482,  65th,  2d.) 

App.  1836  was  for  imp.  entrance,  and  the  app.  of 
1837  and  1838  were  for  continuing  imp.  (Tr.  D. 
373, 1882;  H.  E.  D.  482, 1898.) 


E-110 

APPROPRIATIONS. 


OTTER  CREEK,  VT. 


1872, 

$10,000, 

1875, 

5,000, 

1878, 

8,000, 

1879, 

5,000, 

1880, 

2,000, 

1881, 

2,000, 

1882, 

2,000, 

1888, 

2,500, 

1890, 

5,000, 

1892, 

10,000, 

1894, 

5,000, 

1896, 

6,000, 

1899, 

1,000, 

78,  49,  272. 
76,  61,  355. 

78,  58,  424. 

79,  66,  399. 

80,  S60. 

81,  726. 
88,  712. 
88,  2100. 
90, 2881. 
98,  2612. 

95,  3239. 

96,  3169. 
99, 1291. 

Total,     62,600 

COMMERCE. 

Important,  78,  278;  79, 398. 

CONTRACTS. 

1878.    E.  R,  Seward,  dr.,  78,  272;  73,  402;  74, 
276. 
1873.    J.  D.  Hancock,  dr.,  40$  o.  y.,  74,  276. 
1875.    J.  D.  Hancock,  dr.,  34(f  c.  y.,  76,  259. 
1878.    Bigelow  &  Adsit,  dr.,  32i({  c.  y.,  73,  399. 
1881.    L.  Whitney,  dr.,  304  c.  y.,  82,  712. 
1884.    L.  Whitney,  dr.,  25*  c.  y.,  84, 2158. 
1889.    L.  Whitney,  dr.,  89, 2450. 

1893.  R.  H.  Rogers  and  J.  J.  Fitzpatrick,  r. 
excavation,  $4.44  c.  y-.,  p.  m.  ($8,880),  93, 3199. 

1894.  Lynch  &  Hannan,  r.  excavation,  1,600 
c.  y.,  $4  and  $5  c.  y.,  p.  m.,  96,  3240;  97, 3300. 

1899.  W.  J.  Daly,  dr.,  254  c.  y.;  removing  loose 
r.,  $1  short  t.,  and  fixed  r.,  $6  c.  y.  ($1,000),  00, 
1485. 

ENGINEERS. 

Chief  of  Engineers.    B.,  78,  49;  73,  50;  74, 

57;  75,61;  76,57;  77,52;  80,90;  81,114;  88,115; 
83,325;  84,329;  85,356;  86,350;  87,316;  88,289; 
89,342;  90,308;  91,386;  93,365;  93,417;  94,391; 
95,  427;  96,  383;  97,  481;  98,  130;  99,  149;  00, 
169;  01, 148;  08, 93;  03, 71;  04, 66;  06, 71;  06, 70; 
10,89;  11,91. 

In  cliarge: 

Lt.  Col.  J.  Newton,  1872-77.  R.,  78, 272;  73, 402; 
74,  276;  75,  355;  76,  259;  78,  423;  79,  398;  (Col.) 
80, 90. 


Capt.  J.  Mercur,  1877,  in  temporary  charge,  77, 
48.    B.,  77,  264. 

Lt.  Col.  N.  Michler,  1880-82.  R.,  80,  559;  81, 
726. 

Maj.  G.  L.  Gillespie,  1882-83.    B.,  88,  711. 

Lt.  Col.  H.  M.  Robert,  1883-85.  R.,  83, 1960;  84, 
2158.  .      .         ,       . 

Maj.  M.  B.  Adams,  1885-91.  R.,  86,  2309;  86, 
1905;  87,  2410;  88,  2100;  89,  2450;  90,  2881;  91, 
2935.  »''»,, 

Capt.  S.  S.  Leach,  1893-96.  R.,  93,  3198;  94, 
2497;  96,  3239;  96,  3169. 

Maj.  W.  S.  Stanton,  1897.    R.,  97, 3299. 

Maj.  A.  M.  Miller,  1898.    B.,  98, 1045. 

Col.  1.  W.  Barlow,  1899-1900.  R.,  99,  1291: 
00,1484. 

Capt.  H.  Taylor,  1901-03.  B.,  01, 1054;  08,  867; 
03,  760. 

Lt.  Col.  W.  S.  Stanton,  1904-05.  B.,  04,  867: 
(Col.)  05,  833. 

Maj.  Bdw.  Burr,  1906.    R.,  06, 893. 

Col.  F.  V.  Abbot,  11,  62. 

Assistants; 

D.  White,  74,  276.    R.,  78,  273;  77,  264. 

J.  A.  Gillespie.    R.,  88,  712. 

ESTIMATES.    (See  Projects.) 

By  D.  White,  1872,  dr.,  $51,000,  78,  272,  276,  277. 

By  Lt.  Col.  Newton,  1872,  3  projs.,  $61,000,  $106,- 
842,  and  $58,146,  78,  49,  273,  277;  74,  276;  76,  355; 
76,  260;  77,  254.  '...., 

By  Lt.  Col.  Newton,  1879,  completion  of  existing 
proj.,  $30,146,  79,  399. 

OPERATIONS. 

1873-74.    19,712  c.  y.  dr.,  74,  57,  276. 

1876-76.  13,000  c.  y.  dr.  from  various  places. 
76, 57, 260.  ^        ' 

1878-79.  Dr.  16,667  c.  y.  by  contract,  and  432 
leanmg  trees  removed  from  banks  bv  hired  labor 
79,65,398. 

1881-88.  6,219  c.  y.  dr.  from  bars  at  Vergennes 
Basm  and  mouth  of  the  creek,  88, 711. 

1888-83.    10,791  c.  y.  dr.  from  Vergennes  Basin 
Bull  Brook,  Smiths  and  Gages  Bends,  83, 1960 
„  1884-85.    11,773  c.  y.  dr.  from  Bull  Brook  Bend, 
o5,  2309. 

1889-90.    21,000  c.  y.  dr.,  90,  2881. 

1891-98.    20,995  c.  y.  dr.,  98, 2612. 
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24^^893-94.    2,000  c.  y.  r.,  p.  m.,  excavated,  94, 

1895-97.    2^170  o.  y.  r.,  p.  m.,  excavated,  and 
'  1  on-  y-  ^^  ®^'  ^^^'  ^''»  3301. 
1899-00.    421  t.  loose  r.  removed,  and  1,915 
c.  y.  dr.,  00, 1484. 

PHYSICAL  CHARACTERISTICS. 

Described,  73,  273,  274. 

PROJECTS.    (See  Estimates.) 

Col.  Newton,  1872,  proposed  ohan..  Lake  Cham- 
plam  to  Vergennes  Basin,  8'  x  100',  with  basin  at 
Vergennes;  est.,  158,148,  78,  273;  81,  725. 

In  1882  proj.  modified  to  provide  tor  r.  removal  at 
SS.  landing  near  Vergennes,  increasing  the  est.  to 
»73,748.40,  88,  712. 


In  1884  lurther  modiHed  to  provide  for  a  change 
in  the  hitherto  proposed  chan.  at  Bull  Broolc  Bend 
to  escape  removal  of  r.,  84, 2169. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  by  D.  White 
1871.    R.,  73,273.  ' 

Ex.,  1881,  81,  725. 

Ex.  of  bars  and  special  sur.  SS.  landing,  83,  711 

Sur.  of  Vergeimes  Eeef,  1882,  83,  712. 

Sur.  at  Bull  Brook  Bend,  1884,  84,  2158. 

Pre.  ex.  au.  act  Mar.  3, 1909,  of  Otter  Creek,  Vt 
Lake  Champlain  to  Vergennes.  R.  by  Col.  Abbot 
May  23, 1910"  (unI4v.),  10,  89;  11,  91. 
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BURLINGTON  HAKBOB,  VT.^ 


APPROPRIATIONS. 

1836, 

110,000.00,  66,  iii,  28. 

1837, 

10, 000. 00,  66,  iii,  28. 

1838, 

50,000.00,  66,  iii,  28. 

1844, 

10,000. 00,  66,  iii,  28. 

1852, 

10,000.00,  66,  iii,  28. 

1864, 

308. 00  (H.  Doc.  373,  1882). 

1864, 

13,500.00,  66,  iii,  28. 

1866, 

27,672.20,  66,  iii,  28. 

1867, 

80,000.00,67,234. 

1870, 

25,000.00,70,56,223. 

1871, 

30,000.00,  71,53. 

1872, 

30,000.00,73,49,272. 

1873, 

26,000.00,73,49. 

1874, 

25,000.00,74,56,275. 

1875, 

26,000.00,73,61,353. 

1876, 

20,000.  00,  76,  67,  268;  77,  52, 

253. 

1878, 

20,000.00,  78,57,422. 

1879, 

15,000.00,79,66,396. 

1880, 

10,000.00,80,658. 

1881, 

10,000.00,81,724. 

1882, 

12,000.00,83,709. 

1884, 

50,000.00,84,2157. 

1886, 

18,750.00,  86,1904. 

1888, 

35,000.00,88,2099. 

1890, 

20,000.00,90,2880. 

1894, 

10,000.00,95,3237. 

1896, 

10,000.00,96,3168. 

1899, 

15,000.00,99,1290. 

1900, 

*6,000.00,Ol,  1053. 

1902, 

.57,760.00,03,861. 

1905, 

20,000.00,05,832. 

1907, 

35,000.00,07,925. 

1908, 

16,856.00,08,967. 

1910, 

52,000.00,10,1118. 

1911, 

2,500.00,11,1270. 

1912, 

2,000.00,13,1483. 

Total,  808,336.20  (not  incl.  sales,  $147.45,  13, 
1483). 
COMMERCE. 

Freight,  1911-1912,  increased  about  10,000  t.,  13, 
1484. 

Traffic,  1911,  100,000  t.  0.  dependent  on  break'r 
in  storms,  13,  206. 

CONTRACTS.^ 

1867.  C.  J.  DeGraw,  timber,  67,246.  E.  N. 
Gere,  iron,  67,  245.  Luther  Whitney,  St.,  67,  243. 
Jennings  &  Hart,  labor,  67, 246.  Hart  &  Jennings, 
timber  and  plank,  68,  295,  299. 

1873.  Luther  Whitney,  oribwork,  73,  395. 
Charles  DeGraw,*  oribwork,  73,  396.  Luther 
Whitney,  oribwork,  74,  274;  75, 353. 

1874.  Luther  Whitney,  1  crib,  75, 354;  76, 258. 

1875.  James  D.  Hancock,  cribs,  76,  354;  76, 
258;  77,  253. 

1878.  Luther  Whitney,  break'r  extension,  79, 
396. 


1883.  Dillabeck  &  Mmphy,  rubblest.,  70*  c.  v.. 
83,709.  '     «■     J'. 

1884.  L.  Whitney,  break'r  extension,  85, 2307. 
1894.    L.  Whitney,  break'r  repairs,  121,948.30. 

95,3238. 

1897.  E.  S.  Fleury,  break'r  superstr.  constr.. 
$31.50  1.  !.;  furnishing  and  setting  quarry-faced 
stones,  $6c.  y.;  filling  space  between  cribs,  50tc.  v., 
97, 3298.  ,  '     »     '  ' 

1899.  W.  J.  Daly,  repairing  break'r,  $14,870  or 
$15,500,  00, 1483. 

1901.  Daly  &  Hannan  Dredging  Co.,  repairing 
break'r,  unit  prices  given,  03,  861.  W.  f.  Daly 
(supple.),  repairing  break'r,  unit  prices  given,  03, 
862. 

1903.  John  Cashman,  repairs  to  break'r,  unit 
prices  given,  03, 749. 

1905.  James  E.  Cashman,  sheathing  with  oak 
plank  2f2 1,  f.  break'r,  $575,  06, 892. 

1906.  James  E.  Cashman,  repairs  to  break'r, 
unit  prices  given,  07, 925. 

1911.  E.  C.  Sickles,  about  50,000  s.  t.  rubblest., 
at  $1.05 1,  and  2,000 1.  large  St.  at  $1.50 1.,  13, 1483. 

ENGIIVEERS. 

CJhlef  of  Engineers.  R.,  66,  2,  3,  ii,  41,  iii,  17, 
28;  67,  34;  68,  48;  69,  42;  70,  56;  71,  53;  73,  49; 
73,  49,  50;  74,  56;  7S,  61;  76,  67;  77,  62;  78,  57; 
79,  65;  80,  89;  81, 113;  83, 114;  83,  325;  84,  -- 
85,365;  86,349;  87,316;  88,288;  89,341;  90, 
91,386;  93,364;  93,417;  94,390;  95,427;  96, 
97,  480;  98,  129;  99,  148;  00,  168;  01,  146,  ISOi 
03,  91;  03,  69;  04,  65;  05,  70;  06,  69;  07,  72;  08, 
74;  09, 76,  78;  10, 85;  11, 168;  12, 204. 

Boards: 

Convened,  Jime  6,  1867,  to  consider  location  and 
constr.  of  break'r.  Recom.  the  extension  of  old 
break'r  about  1,500'  to  the  n.,  and  constr.  of  cribs 
of  rectangular  cross  section  30'  at  base  and  40'  high, 
67,  34,  234,  251.  (Col.  Bache  and  Lt.  Cols.  Thorn 
and  Blunt.) 


Col.  TurnbuU.    (S.  D.  42,  35th,  Ist.)^ 
Maj.  J.  D.  Graham,  1857.    B.,  S.  Doc.  42,  35th 
Cong.,  1st  sess. 


j.  C.  E.  Blunt,  1865-67.  B.,  66,  56,  57;  (Lt. 
Col.)  67,  234,  245,  246,  251. 

Capt.  C.  B.  Reese,  1866.    R.,  66,  iv,  179, 180. 

Capt.  J.  AV.  Barlow,  1867-69.  R.,  68,  295;  69, 
184. 

Lt.  Col.  John  Newton,  1870-79.  R.,  70, 223;  71, 
255;  73,  272;  73,  394;  74,  274;  75,  353;  76,  258; 
78,  422;  79,  396. 

Capt.  James  Mercin-,  Id  temporary  charge,  77,253. 

Lt.  Col.  N.  Michler,  1880-81.  R.,  80,  657;  81, 
723. 

Mai.  G.  L.  Gillespie,  1881-82.    R.,  83,  708. 

Maj.  W.  MoFarland,  1882-83.    B.,  83, 1931. 


•Allotment. 

1  H.  D.  1085, 61st,  3d. 

s  Sur.— R.,  l!'eb.  7, 1834;  est.,  $28,727.18.    (H.  D.  482,  55th,  2d.)  ,  „„„ 

a  Failtog  bidders.  Wells  DeGraw,  Antoln  Poupor,  L.  B.  Piatt,  and  L.  T.  Richardson,  68,  296, 299. 

*  AimuJied  and  awarded  to  Luther  Whitney,  74, 274;  76,  353. 
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Lt.  Col.  H.  M.  Robert,  1883-85.  K.,  83,  1959; 
84,  2157. 

Maj.  M.  B.  Adams,  1885-92.  R.,  85,  2307;  86, 
1903;  87,  2406;  88,  2098;  89,  2448;  90,  2879;  91, 
2933'  92  2609 

Capt.  S.  S.'  Leach,  1893-96.  B.,  93,  3196;  94, 
2496;  95,  3236;  96,  3107. 

Maj.  W.  S.  Stanton,  1897.    B.,  97,  3296. 

Maj.  A.M.  MUler,  1898.    B.,  98, 1043. 

Col.  J.  W.  Barlow,  1899-1900.  E.,  99,  1289; 
00, 1482. 

Capt.  Harry  Taylor,  1901-03.  E.,  01,  1052;  03, 
860;  03,  748. 

Lt.  Col.  W.  S.  Stanton,  1904-06.  B.,  04,  865; 
(Col.)  05,  832. 

Maj.  Edw.  Burr,  1906-09.  B.,  06,  891;  07,  924; 
(Lt.  Col.)  08,  966;  09, 1000. 

Col.  Frederic  V.  Abbot,  1910.    E.,  10, 1118. 

Col.  W.  M.  Black,  1911-.    B.,  11, 1269;  13, 1482 

Assistants: 

Lt.  C.  J.  Allen,  66,  ii,  41,  iv,  178;  67,  34. 

D..  White,  74,  275;  76,  253. 

Capt.  E..  D.  Black,  13, 178. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Graham,  extension  and  repairs, 
$21,286.31,  S.  Doc.  42,  35th  Cong.,  1st  sess.;  127,- 
672.20,  66,  3. 

By  Capt.  Beese,  1,500'  new  breaker,  1333,442,  66, 
iv,  180;  67,  234;  68,  49;  69,  42. 

iBy  D.  White  and  Lt.  Col.  Newton,  2,000'  break'r, 
$340,000,  74,  275;  75,  363;  76,  258. 

By  Lt.  Col.  Newton,  completion  of  proj.,  3260,000, 
79, 396. 

OPEBATIONS.i 

1844.    Constr.  ol  break'r,  66,  ili,  17,  iv,  179. 

1857.    Break'r  1,069'  1.,  S.  D.  42,  35th,  1st. 

1868.    2  cribs  well  under  way,  68,  298. 

1868-69.    6  cribs,  500'  of  break'r  built,  69,  42. 

1869-70.    Constr.  of  2  cribs,  160 1.  f.,  70, 56,  223. 

1870-71.    Constr.  of  2oribs,  171 1.  f.,  71,  63,  255. 

1871-73.  2  cribs,  217 1. 1.,  placed  in  position  for 
s.  extension;  completion  of  superstr.  over  exten- 
sion, 73,  48,  272. 

1873-73.    Constr.  of  2  cribs,  180 1.  f.,  73, 49,  395 . 

1873-74.  Constr.  of  2  cribs,  220 1.  f.,  and  180'  of 
superstr.,  74, 56,  274. 

1874-76.  Constr  t  crib,  145'  and  220'  of 
superstr.,  75,  61,  353. 

1875-76.  Constr.  oi  160'  n.  extension  and  145 ' 
of  superstr.,  76,  57,  258. 

1876-77.  Completion  of  160'  of  superstr.,  re- 
pairs, 77,  52,  253. 

1877-78.  Repairs  and  extension  of  break'r, 
78,  57,  422. 

1878-79.  Eiprapping  and  extension  of  break'r, 
79, 65,  396. 

1879-80.  Break'r  extended  n.  Ill  1.  f.;  repairs 
to  break'r,  80,  557. 

1880-81.  Break'r  extended  n.  70  1.  f.;  repairs 
to  break'r,  81,  723. 

1881-83.  Break'r  extension  in  progress,  83, 
709. 

1883-83.    Break'r  extended  n.  50 1.  f.,  83, 1969 . 

1883-84.  Break'r  extended  n.  50  1.  f.,-84,  2157. 
^  1884^85.  Break'rextendeds.2001.f.;  1,1751.1. 
of  old  break'r  repaired  by  hired  labor,  85, 2307. 

1885-86.  Repairs  to  break'r  by  hired  labor, 
86, 1903. 

1886-87.  Slight  repairs  to  n.  end  of  break'r, 
87,  2409.  Discussion  of  most  economical  height  of 
s't.  foundations  for  break'r,  87,  2407. 

1887-88.  4,209  0.  y.  rubblest.  placed  in  break'r 
foundation,  88,  2099. 

1888-89.  780  c.  y.  rubblest.  placed  in  break'r 
foundation,  89;  2449. 

1890-91.    Repairs  to  break'r,  91,  2934. 

1891-93.  Repairs  to  1,000 1.  f.  of  superstr.,  93, 
2611. 

1895-96.    683 1.  f.  break'r  repaued,  96,  3167. 

1896-97.    Break'r  repairs  in  progress,  97,  3297. 

1897-98.  235  1.  f.  of  st.  superstr.  completed, 
98, 1044. 


.1900-01.  Old  timber  and  St.  superstr.  replaced 
for  140''  with  concrete  superstr. ;  repairs  to  superstr., 
01, 1052. 

1901-03.  237'  of  old  superstr.  removed  and 
replaced  with  concrete,  180'  repaired  and  faced  with 
concrete  blocks,  03, 860. 

1903-04.  332.75  1.  f.  wooden  superstr.  replaced 
with  concrete  or  St.,  426i  1.  f.  concrete  footing  blocks 
placed,  and  487J 1. 1,  st.  coping  placed,  04, 865. 

1904-OS.  641  1.  f.  decayed  superstr.  removed, 
609  I.  f.  concrete  parapet  erected,  and  20  1.  f.  con- 
crete decking  laid,  06, 832. 

1905-06.  Repairs  to  break'r,  and  242 1,  f.  lake 
slope  sheathed  with  planking,  06, 892. 

1906-07.  660  I.  t.  superstr.  removed,  659  1.  f. 
parapet  built,  paving  laid,  st.  coping  set,  etc.,  07, 
924. 

1907-08.  240 1.  f.  concrete  superstr.  completed, 
60 1.  f.  parapet  built,  and  348 1.  f.  superstr.  repaired, 
OS,  966. 

1908-09.  327  1.  f.  concrete  superstr.  built,  and 
124 1.  f.  foundation  repaired,  09, 1000. 

1910-11.  No  work  done  during  year;  proj. 
68%  completed,  11, 169. 

1911-13.  Minor  repairs  made  to  break'r,  13, 
205, 1483. 

PHYSICAL  CHABACTEBISTICS. 

68,lii,  17;  11,169;  13,206. 

H.  51J  m.  of  shore  line,  along  e.  shore  of  Lake 
Champlain,  protected  by  break'r  4,157'  1.,  at  aver- 
age distance  of  about  1,000'  from  shore. 

Deterioration  of  timber  cribs  serious,  13,  205. 

Plane  of  reference  for  H.  is  low  lake  level;  varia- 
tion of  level,  4-6i',  13,  200. 

PLANS.    (See  Estimates;  Projects.) 

By  Capt.  C.  B.  Reese,  new  break'r  n.  and  w.  of 
old  work,  1,500'  1,  67, 179, 180. 

PROJECTS. 

Between  1836  and  1857,  1,069  1.  f.  of  break'r  had 
been  built.  In  1867  a  BE.  reoom.  a  further  exten- 
sion n.  of  1,600 1.  f.  In  1871, 831 1.  f.  of  this  extension 
had  been  made,  67,  34,  234,  251. 

Between  1871  and  1874,  617  1.  f.  were  added  in  a 
s.  extension,  making  a  total  extension  of  2,517  1.  f., 
74,  274. 

In  1874  an  additional  extension  of  2,000  1.  f.  was 
adopted;  est.,  $340,000,  74,  275. 

In  18S4,  under  an  app.  of  $25,000,  extensive  repairs 
were  undertaken  over  the  part  of  the  break'r  built 
between  1836  and  1867.  In  1886  Maj.  Adams  pro- 
posed a  further  extension  of  the  break'r,  both  to 
the  n.  and  s.,  with  the  gradual  withdrawal  of  the 
work  as  prolonged  into  water  32'  d.,  87, 315,  2406. 

From  1836  to  1886,  incl.,  $526,922.20  was  app., 
completing  proj.;  est.,  1887,  $184,250,  87,  2409. 

1894  and  1902,  repairs  au.  and  replacing  crib 
superstr.  (3,833')  with  one  of  st.  or  concrete;  est., 
$173,750  (total  of  $323,750),  94,  2496;  03,  860;  10, 
1118;  13, 205. 

Col.  Barlow,  1901,  est.  $129,605  for  proper  repair 
and  completion,  in  compliance  with  concurrent 
resolution  of  Congress,  01, 1072.  Act  June  13, 1902, 
app.  $57,750  for  repair  and  mainten.  of  break'r, 
thus  further  enlaigmgproj.  of  1886,  03,  92. 

STJEVETS. 

By  Lt.  Allen,  under  direction  of  Capt.  Reese,  66, 
iv,  180;  67,  251;  69, 185. 

Concurrent  resol.  of  Cong.  (1900-01)  asked  for 
report  on  condition  of  break'r,  with  est.  of  cost  of 
repair  and  completion,  01, 1072.    (See  Projects.) 

Ex.  of  Lake  Champlain,  with  view  to  imp.  in 
several  localities,  au.  act  Mar.  2, 1907;  made,  1907-08, 
by  Col.  Burr;  further  imp.  at  Btfflington  H.  not 
considered  advisable,^  09, 78. 

Cong.  Doc.  etc.,  relating  to  exs.  surs.,  plans,  etc., 
13, 205. 

Maps:    , 

Of  Northern  and  Northwestern  Lakes,  showing 
location  of  imp.,  66. 
Of  vicinity,  showing  break'r  and  part  of  city,  66. 
97,3298. 


1  History,  74,  274. 
30462°— H.  Doc.  740,  63-2 14 


"H.D.  1109,  60th,  2d, 
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£-118 


LA  MOEILLE  CANAL,  VT. 


SUBVEYS. 

Bs.,  Feb.  18, 1829,  and  Jan.  27, 1829. 
Sstn,  2cl.) 


(H.  D.  482, 


E-130  ST.  ALBANS  HARBOR,  LAKE  CHAMPLAIN,  VT. 


APPKOPRIATIONS. 

1910,  $5,000,  10, 1119. 

COMSIEBCE. 

1909,  174  t.,  10, 1119;  1911,  260  t.,  IS,  1481;  2  SS. 
employed,  IS,  1481. 

CONTRACTS. 

1911.  6.  W.  Beeman,  removing  150  c.  y.  bowl- 
ders and  other  obstr.,  $19.90  c.  y.,  s.  m.,  IS,  1480. 

ENGINEDBS. 
Chief  ot  Engineers.    E.,  08,  77;  09,  78:  10, 

86;  11, 160;  IS,  201. 

In  charge: 

Lt.  Col.  Edw.  Burr,  08,  44;  09,  48. 

Col.  F.  V.  Abbot,  1910.    K.,  10, 1119.      - 

Col.  W.  M.  Black,  1911-.    B.,  11, 1267;  IS,  1480. 

OPERATIONS. 

1911-lS.    9.82  c.  y.  bowlders  removed,   IS, 
1480. 


PHTSICAIi  CHABACTEBISTICS. 

In  its  orig.  condition  this  H.  had  sufficient  d., 


§roj.  d.  IS  10'  at  1. 1. 1.    Obstr.  bowlders  in  H.  ren- 
ered  navigation  difficult,  10,  80. 
H.  is  the  port  for  the  town  of  St.  Albans,  and  is 
the  name  applied  to  the  upper  end  of  Bt.  Albans 
B.  on  n.shore  of  Lake  Champlain,  IS,  201. 
Navigation  closed  by  ice,  IS,  1480. 

PBOJECTS. 

Act  June  25, 1910,  au.  removal,  to  the  level  of  the 
surrounding  bottom,  of  all  bowlders  or  other  obstr. 
in  vicinity  of  old  wharves  having  d.  over  them  o( 
less  than  6J'  at  1. 1. 1.,  and  also  off  the  SS.  wharf; 
est.,  $5,000,1 10, 86. 

SI7BVETS. 

Pre.  ex.  and  sur.  an.  act  Mar.  2, 1907.  E.  by  Lt. 
CoL  Burr,  Nov.  25,  1907,  and  July  28,  1908;  est., 
$5,000,1 08, 77;  09, 78. 


E-133 


SWANTON  HARBOR,  VT. 


APPEOPEIATIONS 

. 

1873, 

$15,000, 

73, 

50; 

74,  57. 

1874,- 

8,000, 

74. 

57, 

275. 

1875, 

10,000, 

75. 

HI, 

364. 

1876, 

2,000, 

76, 

57, 

259. 

1878, 

20,000, 

78, 

68, 

423. 

1879, 

6,000, 

79, 

66, 

397. 

1880, 

2,600, 

80, 

659 

1881, 

2,500, 

81, 

726 

1882, 

4,500, 

8S, 

710 

Total, 

70,500 

CONTEACTS. 

1873.  L.  Whitney,  break'r,  $109 1. 1.,  73, 396. 

1874.  L.  Whitney,  break'r,  $119  1.  t.,  75,  366; 

76,  258. 

1875.  J.  Hancock,  break'r,  $106  1.  f.,  76,  259; 

77,  254. 

1878.  L.  Whitney,  repairing  bresik'r,  $78  1.  f., 
79  397 

188S.  N.  W.  Fisk,  rubblest.,  83(|i  0.  y.,  8S,  711. 

ENGINEEES. 

Chief  of  Engineers.    B.,  7S,  80;  73,  50;  74, 

57;  76,  61;  76,  67;  77,  52;  78,  58;  79,  65;  80,  89; 
81,  114;  83,  115;  83,  324;  84,  328;  85,  355,  357; 
86,  348;  87,  314;  88,  287;  89,  343. 

In  charge: 

Lt.  Col.  J.  Newton,  1872-79.  B.,  73,  396;  74, 
276;  75, 354;  76,  258;  78,  423;  79,  396. 

Capt.  J.  Mercur,  in  temporary  charge,  1877,  77, 
48     B.  77  254 

Lt.  Col.  N.  Michler,  1880-81.  B.,  80,  658;  81, 
724. 

Col.  J.  Newton,  1881,  83,  683. 

Lt.  Col.  G.  L.  Gillespie,  1881-83.    E.,  83,  710. 

Lt.  Col.  H.  M.  Robert,  1883-85.  B.,  83,  1958; 
84,  2156;  85,  2321,  2324. 

Mai.  M.  B.  Adams,  1885-89.  B.,  85,  2305;  86, 
1901;  87,  2399;  88,  2094;  89,  2456. 


D.  White.    E.,  73, 397;  77, 254;  78, 423. 
L.  Y.  Schermerhom.    B.,  85, 2326. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  D.  White,  1873,  adopted  by  Lt.  Col.  Newton, 

1,900  1.  f.  of  break'r,  $272,160,  73,  397,  398;  74,  275; 

78,  423. 
By  Lt.  Col.  Newton,   1879,  completing  proi., 

$179,000,79,65,397. 

OPEEATIONS. 

1873.  Constr.  of  crib;  115  1.  f.  of  break'r  under 
contract,  73, 396. 

1873-74.    1  crib,  110',  placed,  74,  57,  275. 

1874-75.  1  crib,  70',  placed;  110'  of  superstr. 
buUt,  76,  61,  354. 

1875-76.  1  crib,  69',  placed;  70'  of  superstr. 
built,  and  damages  to  cribs  repaired,  76, 67,  268. 

1876-7  7.    69'  of  superstr.  completed,  77, 62, 254. 

1878-79.  Extension  of  break'r  189';  repairs, 
79, 65,  396. 

1879-80.    Repairing  break'r,  80, 658. 

1880-81.    W.  foundation  of  break'r,  81, 724. 

1881-8S.  1  78'  crib  sunk  in  repair  of  breach  in 
break'r  and  687  c.  y.  filling  placed  m  same,  8S,  710. 

188S-83.  St.  filling  of  crib  sunk  in  1881  com- 
pleted, and  an  additional  crib  conunenced,  83, 
1958. 

1883-84.  60  1.  f.  of  crib  substr.  and  78  1.  f.  of 
superstr.  built,  84,  2156. 

PHYSICAL  CHABACTEBISTICS. 

Described,  73, 397. 

H.  is  on  e.  shore  of  Maquam  B.,  85, 2325. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Robert,  1885,  constr.  break'r  directly 
in  front  of  existing  and  proposed  wharves;  est., 
$140,000,  86,  2324. 


'  H.  D.  1109, 60th,  2d. 
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PKOJECT.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Newton,  1873,  oonstr.  of  a  bieak'i  of 
oribwork  filled  with  st.,  for  protection  of  docks  and 
wharves  at  Swanton;  est.,  J272,600,  73,  397,  398: 
74,  275.    Reduced  to  1240,000,  79, 397;  83,  710. 

In  1888  Maj.  Adams  reoom.  no  fm-ther  app.  be 
made  until  development  of  the  shipping  interests 
indicated  in  what  diiection  imp.  was  desired,  88, 
2095. 

In  1889,  after  ex.,  Maj.  Adams  reported  the 
locality  unworthy  of  further  imp.,  89, 2458. 


SUBVETS. 

Under  direction  of  Lt.  Col.  Newton,  by  D.  White, 
1872.    K.,  73,  396,  397. 

Au.  act  July  6,  1884:  made  by  Lt.  Col.  Eobert, 
8S,  2324. 

Ex.  au.  act  Aug.  11,  1888:  made,  1888,  by  Maj 
Adams,  88,  209S. 

Of  Maguam  B .,  85, 2324. 


E-1S6 


MISSISQUOI  RIVER,  VT. 


cosoiebce;. 

Description  of,  96, 3244;  97, 3321. 

1894,  70,000  t.;  in  that  year  it  was  believed  that 
the  imp.  of  the  R.  to  Swanton  would  result  in 
largely  mcreasing  the  C,  the  cost  of  the  imp.  being 
considered  relatively  small  compared  with  the 
probable  benefits  to  be  derived,  97, 3244,  3245. 

In  1897  it  was  est.  at  87,000  t.,  but  after  a  sur. 
Maj.  Stanton  considered  that  the  cost  of  imp. 
necessary,  together  with  the  cost  of  mainten., 
would  be  greater  than  would  be  justified  by  the  C. 
interests  involved,  97, 3320. 

ENGINEERS. 

Chief  of  Engineers.    E.,  95,  429;  97,  483. 
In  charge: 

Capt.  S.  S.  Leach,  1894-95.    B.,  96, 3243. 
Maj.  W.  S.  Stanton,  1896-97.    K.,  97, 3319. 
Assistant.    F.  M.  Barstow.    B.,  97, 3322. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  96, 3244;  97,  3320. 

R.  rises  in  the  Green  Mountains  near  the  Cana- 
dian line  and  flows  into  the  Missisquoi  B.  by  3 
branches,  96,  3244;  and  so  near  the  n.  boundary  of 
the  US.  that  the  middle  and  eastern  mouths  can  be 
entered  only  from  Canadian  water,  97, 3322. 

PROJECTS. 

In  1897  Maj.  Stanton  est.  143,000  to  obtain  4', 
t78,000,  5';  and  $122,000,  6',  97, 3321. 

SURVEYS. 

Ex.,  particularly  between  Swanton  and  Lake 
Champlain,  au.  act  Aug.  17,  I«94;  made,  1894,  by 
Capt.  Leach  (B.  fav.  for  sur.),  96, 3243. 

Sur.  au.  act  June  3,  1806;  made,  1897,  by  Maj. 
Stanton  (B.  unfav.;  see  Projects),  97, 3319. 


RIVER  AND  HARBOR  WORKS— NORTH  ATLANTIC. 
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F.-NEW  YORK,  N.  Y.,  DISTRICT  No.  2. 
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F.— NEW  YORK,  N.  Y.,  DISTRICT— NO.  2. 

In  charge  of  TJ.  S.  Engineer  Office, 
Army  Building,  New  York,  N.  Y. 


Note.— The  following  list  of  waterways  of  this  district  begins  at  the  end  of  a  line  drawn  from  the 
mainland  to  Long  Island,  in  the  vicinity  of  the  Bronx-Manhattan  Borough  line.  New  York  City— mov- 
ing thence  toward  Long  Island  Sound  to  Montauk  Point,  thence  toward  Jamaica  Bay,  New  York 
Harbor,  and  the  starting  point  in  East  River. 


F  1  Atlantic  Ocean. 

F  S  Long  Isld.  Sound,  N.  Y.,  and  Conn.  (1) 

F  3  East  R.,  N.  Y.  (2, 105) 

F  4  Berrlans  Cr.,  N.  Y.  (3) 

F  B  Flushing  B.,  N.  Y.  (3) 

F  6  Flushing  Cr.,  N.  Y.  (6) 

F  7  Uttle  Neck  B.,  N.  Y.  (8) 

F  8  Manhasset  H.  and  B.,  N.  Y.  (3) 

F  9  Hempstead  H.,  N.  Y.  (3) 

F  10  Boslyn  H.,  N.  Y.  (9) 

F  11  Glen  Cove,  N.  Y.  (9) 

F  13  Oyster  H.  and  B.,  N.  Y.  (8) 

F  13  Cold  Spring  H.,  N.  Y.  (8) 

F  14  Huntington  B.,  N.  Y.  (8) 

F  15  Lloyds  H.,  N.  Y.  (14) 

F  16  Huntington  H.,  N.  Y.  (14) 

F  17  Northport  H.  and  B.,  N.  Y.  (3) 

F  18  Smlthtown  H.  and  B.,  N.  Y.  (8) 

F  19  Nlssequogue  B.,  N.  Y.  (18) 

F  30  Stony  Brook  H.  (Including  Porpoise 

Chan.),  N.  Y.  (18) 

F  31  Port  Jefferson  H.,  N.  Y.  (8) 

F  33  Conscience  B.,  N.  Y.  (31) 

F  33  Sctauket  H.,  Jf.  Y.  (81) 

F  84  Mt.  Sinai  H.,  N.  Y.  (8) 

F  85  Trading  R.,  N.  Y.  (3) 

F  36  Mattituck  H.  and  B.,  N.  Y.  (3) 

F  37  Hortons  Pt.,  N.  Y.  (8) 

F  38  Plum  Gut,  N.  Y.  (3),  (39) 

F  89  Block  Isld.  Sound,  N.  Y.  and  Conn. 

(8),  (30) 

F  30  Gardlners  B.,  N.  Y.  (39) 

F  31  Orient  H.,  N.  Y.  (30) 

F  38  Peters  Neck  (Long  Beach)  B.,  N.  Y.  (3 1 ) 

F  33  Greenport  H.  and  B.,  N.  Y.  (.30) 

F  34  Shelter  Isld.  Sound,  N.  Y.  (30) 

F  35  Southold  H.,  N.  Y.  (34) 

F  36  Uttle  Peconlc  B.,  N.  Y.  (34) 

F  37  Great  Peconlc  B.,  N.  Y.  (36) 

F  38  Peconlc  R.,  N.  Y.  (37) 

F  39  Shinnecock  Canal,  N.  Y.  (37) 

F  40  Noyack  B.,  N.  Y.  (34) 

F  41  Sag  H.,  N.  Y.  (34) 


F  43  Threemlle  R.  and  H.,  N.  Y.  (30) 

F  43  Napeague  B.,  N.  Y.  (89) 

F  44  Fort  Pond  B.,  N.  Y.  (39) 

F  45  Great  Pond,  N.  Y.  (39) 

F  46  Montauk  Pt.,  N.  Y.  (39)  (1) 

F  47  Fire  Isld.  Inlet,  N.  Y.  (1)  (48) 

F  48  Great  South  B.,  N.  Y.  (47)  (*) 

F  49  West  Hampton  Cr.,  N.  Y.  (60) 

F  60  Quogue  Ditch,  N.  Y.  (49) 

F  61  Shinnecock  B.,  N.  Y.  (60) 

F  68  Moriches  B.,  N.  Y.  (49) 

F  63  Speonk  R.,  N.  Y.  (68) 

F  64  Forge  R.,  N.  Y.  (58) 

F  65  Bellport  B.,  N.  Y.  (48) 

F  66  Carmans  R.,  N.  Y.  (66) 

F  67  Patchogue  B.,  N.  Y.  (48) 

P  68  Browns  Cr.,  N.  Y.  (48) 

F  69  Great  R.,  N.  Y.  (48) 

F  60  Champltns  Cr.,  N.  Y.  (48) 

F  61  IsllpCr.,N.Y.(48) 

F  68  Bay  Shore,  N.  Y.  (48) 

F  63  Sumpawanus  Inlet,  N.  Y.  (48) 

F  64  Carrls  R.,  N.  Y.  (48) 

F  65  Amityville,  N.  Y.  (48) 

F  66  South  Oyster  B.,  N.  Y.  (48) 

F  67  Seatord  R.  and  B.,  N.  Y.  (48) 

F  68  Baldwin  R.  (Parsonage  Cr.),  N.  Y.  (48) 

P  69  Jones  IiUet,  N.  Y.  (1,  71) 

F  70  Debs  Inlet  (East  Rockaway  Inlet),  N.Y. 

(1.  71) 

F  71  Hempstead  B.,  N.  Y.  (69,  70) 

F  78  Broad  Chan.,  Hempstead  B.,  N.  Y. 

(71,  74,  75) 

F  73  East  Rockaway  Cr.,  N.  Y.  (71) 

F  74  Hewlett  B.,  N.  Y.  (78) 

F  75  Woodmere  B.,  N.  Y.  (73) 

F  76  Woodsburg    Chan.,    Hempstead    B., 

N.  Y.  (71) 

F  77  Bannister  Cr.,  N.  Y.  (71) 

F  78  Rockaway  Inlet,  N.  Y.  (1,  79) 

F  79  Jamaica  B.,  N.  Y.  (78)  (*) 

F  80  Beach  Chan.,  N.  Y.  (79) 

F  81  Broad  Chan.,  N.  Y.  (79) 


*  There  are  almost  50  tributaries  other  than  those  named  flowing  into  this  waterway,  concerning  which 
bridge  complaints  might  arise. 
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82  The  Raunt,  N.  T.  (79) 

83  Conch  Hole  Cr.,  N.  T.  (79) 

84  Bass  Chan.,  N.  T.  (79) 

85  Norton  Cr.,  Jf.  T.  (79) 

86  Par  Kockaway  and  Inwoodl,  N.  T.  (79) 

87  Nigger  Bar  Chan.,  N.  T.  (79) 

88  Jamalca-Bockaway  Chan.,  N.  Y.  (79) 

89  Hook  Cr.,  N.  T.  (79) 

90  Hassock  Cr.,  N.  T.  (79) 

91  Cornells  Cr.,  N.  T.  (79) 
93  Spring  Cr.,  N.  T.  (79) 

93  Mill  Cr.,  N.  T.  (79) 

94  Fresh  Cr.,  N.  T.  (79) 

95  Canacsle  B.,  N.  T.  (79) 

96  Indian  Cr.,  N.  T.  (79) 

97  Island  Chan.,  N.  T.  (79) 

98  Irish  Chan.,  N.  Y.  (79) 


P    99 

P  100 

PlOl 

F  103 

F  103 

P  104 

F  103 

F  106 

F  107 

F  108 

F  109 

F  110 

P  111 

F  lis 

F113 

Garrltson  Cr.,  N.  T.  (79) 

Dead  Horse  Inlet,  N.  T.  (79) 

Plum  Beach  Chan.,  N.  T.  (79) 

Sheepshead  B.,  N.  T.  (79) 

Coney  Island  Cr.,  N.  T.  (103,  104) 

Gravesend  B.,  N.  T.  (103,  lOS) 

New  York  H.,  N.  T.  (1)    (Hudson  E.; 

see  Dlst.  E.)** 
Gowanus  Cr.,  N.  T.  (105) 
Gowanus  Canal,  N.  T.  (106) 
Bushwlck  Cr.,  N.  T.  (3) 
Newtown  Cr.,  N.  T.  (3) 
Whale  Cr.,  N.  T.  (109) 
English  Kills,  N.  T.  (109) 
Maspeth  Cr.,  N.  Y.  (109) 
Dutch  Kills,  N.  Y.  (109) 
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BERRIANS  CREEK,  LONG  ISLAM),  N.  Y. 


COMMEECE. 

Description  of.    16,000  t.  an.    C.  would  prob- 
ably be  doubled  by  an  imp.  of  the  stream,  93, 994. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93, 92. 
In  charge.    Lt.  Col.  H.  M.  Eobert,  1893.    E., 
93,  993. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of.  A  small  tidal  branch  of  East  B. 
on  n.  shore  of  Long  Isld.,  3  m.  n.  and  e.  from  Hell 
Gate  by  Chan. 

At  ordinary  1.  t.  the  bed  of  the  creek  is  nearly 
bare  everywhere,  93, 994. 

SUEVEYS. 

Ex.  au.  act  July  13, 1892;  made  by  Col.  Houston, 
1892  (E.  unfav.),  93, 993. 
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FLUSHING  BAY,  N.  Y. 


APFBOPEIATIONS. 

1879, 

$20,000,79,62. 

1880, 

15,000,  80,  509. 

1881, 

10,000,81,633. 

1882, 

6,000,83,659. 

1884, 

10,000,84,725. 

1886, 

10,000,86,662. 

1888, 

15,000,88,582. 

1890, 

20,000,  90,  666. 

1892, 

10,000,92,724. 

1894, 

4,000,95,843. 

1896, 

4,000,96,744. 

1902, 

*2, 000,  03,869. 

1905, 

*10, 000,  05,967. 

1907, 

*27, 000,  07,996. 

1910,' 

*12,900,  10, 1192. 

1912, 

4,000,  12, 1516. 

Total,  178, 900  (incl.  sales,  $178,905.75, 13,1516). 

COMMEECE. 

Benefit  of  imp.  to  C,  78,  430;  79,  387. 

Opposition  of  Newtown  citizens  to  dike  constr., 
80, 508. 

No  local  C.  to  be  benefited  by  a  chan.  between 
the  B .  and  Newtown  Creek,  and  the  use  of  the  chan. 
by  other  C.  uncertain,  97, 1160. 

Description  of,  06, 993. 

Demand  for  water  front,  05, 999. 

Transportation  facilitated,  but  no  effect  on  freight 
rates,  10, 153. 

1897,  $163,000;  1903,  $110,000;  1909,  $277,000;  1911, 
$394,000,  12,  239. 

CONTEACTS. 

1879.   H.  Du  Bois  &  Sons,  pile-dike  constr.. 


80, 509. 

1880. 

1881. 

1882. 
S3,  560. 


W.  Flannery,  dr.,  n*  o.  y.,  81, 633. 

C.  M.  Pratt,  dr^  24t  c.  y.,  83,  659. 

H.  N.  &  A.  J.  Beardsley,  dr.,  19i0  c.  y.. 


1884.    H.  Du  Bois's  Sons,  dr.,  ISit  o.  y.,  86, 667. 

1886.    P.  S.  Eoss,  dr.,  17.7(ti  o.  y.,  87,  636. 

1889.  J.  &  A.  Du  Bois,  pile-dike  constr.,  at 
$45.09i  per  10 1.  f.;  dr.,  20*  c.  t.,  89,  732. 

1891.  0.  &  H.  E.  Du  Bois,  dr.,  17.9it  o.  y.,  91, 
823 

1893..  C.  &  H.  E.  Du  Bois,  dr.,  28i|:  c.  y.,  s.  m. 
($11,200),  93,  983. 

1896.  J.  H.  Fenner,  dr.,  18$  c.  y.,  s.  m.  (53,500), 
95,  844. 

1897.  W.  W.  Du  Bois,  dr.  20,588c.  y.,  17itc.  v., 
s.  m.,  97, 1107. 

1905.  International  Contracting  Co.,  dr.,  254 
0.  y.,  s.  m.,  06,  952. 

1907.  Maritime  Dredging  Co.,  dr.,  19U  c.  y., 
s.  m.,  08, 1044. 

1911.  K.  G.  Packard  Co.,  dr.,  220  o.  y.;  s.  m., 
and  removing  bowlders  over  J  c.  y.,  $8  C;  y.,  11, 
1304. 

ENGINEEES. 

Chief  ot  Enghieers.  B.,  78,  58;  79,  62,  66;' 
80,  82;  81, 100;  82, 101;  83, 101;  84, 106;  85, 90; 
86, 91;  87,  55;  88,  56;  89,  69;  90, 62;  91,  77;  92, 
82;  93,89;  94,80;  95,91;  96,87;  97,123,139;  98, 
118;  99,  133;  00,  151;  01,  204;  03,  158;  08,  129; 
04, 114;  05, 121, 1^4,  990;  06, 125;  07, 128;  08, 134;  > 
09, 136;  10, 152, 181;  11, 184, 197;  13, 238. 

Boards.    BERH.    B.,  05,  994,  995. 

In  charge: 

Lt.  Col.  3.  Newton,  1878-83.  E.,  78,  430;  79, 
385,  386;  (Col.)  80,  508;  81, 631;  82, 657. 

Lt.  Col.  G.  L.  Gillespie,  IS83-85.  E.,  83,  559; 
84, 724. 

Lt.  Col.  W.  MoParland,  1885-86.    E.,  85, 666. 

Lt.  Col.  D.  C.  Houston,  1886-92.  E.,  86, 661;  87, 
634;  (Col.)  88,  581;  89,  730;  90,  664;  91,  822;  92 
722 

Lt.  Col.  H.  M.  Robert,  1893-95.  E.,  93, 980;  94, 
703;  (Col.)  95, 842. 


*  Allotment. 


**  For  list  of  channels,  see  p.  233. 


rSee  pp.  14-22  for  l 
Lexplanatlons,  etcj 
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Maj.  H.  M.  Adams,  1896-98.  B.,  96,  742;  97, 
1106, 1159;  98, 1008. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    B.,  99, 1227. 

Maj.  E.  H.  Euffner,  1900.    B.,  00, 1401. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1210;  OS,  991. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1005. 

Col.  Amos  Stiokney,  1903.    E.,  03,  868;  06,  996. 

Capt.  E.  H.  Sohulz,  1904.    E.,  04, 1025. 

Col.  W.  E.  Livennore,  1905-06.  E.,  05, 967;  06, 
951 

Col.  J.  G.  D.  Knight,  1907-08.  B.,  07,  995;  08, 
1043. 

Col.W.M.  Black,  1909-10.    K.,  09, 1066;  10,1192. 

Col.  S.  W.  Roeasler,  1911-.  E.,  11,  1303;  18, 
1516. 


Assistants: 

E.  H.  Talcott,  79,  386.    E,  79,  387. 

Lt.  J.  R.  Slattery.    B.,  06, 1000. 

OPERATIONS. 

1879-80.    ,^,057 1.  f.  pile  dike  built,  80,  608. 

1880-81.  Chan,  x  65'  6,000'  dr.  from  6'  d,  on 
East  R.  side  to  corresponding  d.  at  Flushing,  81, 
632. 

1881-83.    36,000  c.  y.  dr.,  83,  657. 

1883-83.    31,959  c.  y.  dr.,  83,  660. 

1884-85.    44,633  C.  y.  dr.,  85,  667. 

1886-87.  26,630  c.  y.  dr.  Irom  chan.  leading  up 
the  bay  and  creek  to  Flushing;  history  of  past  oper- 
ations, 87, 635. 

1887-88.  23,630  c.  y.  dr.  from  chan.  and  shoals, 
88  581 

1888-89.    375  piles  driven,  89, 731. 

1889-90.  1,006  1.  f.  of  dike  built,  and  15,063 
c.  y.  dr.,  90, 665. 

189,0-91.  4,516  o.  y.  riprap'st.  placed  upon  dike, 
91,  823. 

1891-93. 

1893-93. 

1895-96. 

1896-97. 

1905-06. 

1907-08. 

1908-09. 

1910-11. 

1911-13. 


bowlders  dr.,  13, 1516. 


73,849  0.  y.  dr.,  93, 723. 

31,378  c.  y.,  s.  m.,  dr.,  93, 981. 

19,435  c.  y.,  s.  m.,  dr.,  96,  743. 

20,494  o.  y.,  s.  m.,  dr.,  97, 1106. 

35,451  c.  y.  dr.,  06, 951. 

130,825  c.  J.  dr.,  08, 1043. 

873  c.  y.  dr.,  09, 1066. 

l,434c.y.  dr.,  11, 1303. 

43,891  e.  y.  soft  material  and  12  c.  y. 


PHTSICAL  CHAEACTEEISTICS. 

Description  of,  78,  430;  79,  387;  97,  1169;  06 
991. 

Description  of  the  B.;  rise  of  tide,  88,  581. 

Flushmg  B.  and  Newtown  Creeks  separated  by 
4  m.  of  upland,  97, 1159. 

Dike  nearly  destroyed  by  storms  and  ice,  01, 
1210. 

Effect  of  dike  on  chan.,  05,  998;  shoaling,  13, 
239. 

Max.  draft,  range  of  tides,  etc.,  13, 239. 

On  n.  shore  of  Long  Isld.,  14  m.  from  Battery, 
N.  Y.  C,  18,  238. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Newton,  1878,  dr.  chan.  1'  x  3'  x  100' 
m.;  est.,  $15,000;  should  be  determined  by  sur., 
78, 430. 

PEOJECTS.    (See  Plans.), 

By  Lt.  Col.  Newton,  1879,  tidal  basin  by  dr.,  and 
an  inclosing  pile  dike  with  an  opening  near  the  head 
of  the  B.,  which,  by  filling  and  discharging  through 
the  main  chan.,  would  maintain  a  d.  of  6'  m.  1.  w.; 
esKj  8173,500,  79,  62,  385,  387;  86, 661;  87,  634;  93, 
722. 

Col.  Mansfield,  1903,  recom.  removal  of  dike,  06, 
993. 

By  Col.  Stickney,  1904,  repairing  and  extend,  dike 
shorteward  and  dr.  chan.  10'  x  100'  up  to  Broadway 
Br.,  and  8'  d.  on  up  to  main  St.  Br. ;  est.,  587,308.83,' 
05,1000. 

STJBVETS. 

Pre.  ex.,  78,  68,  430. 

By  E.  H.  Talcott,  78, 68;  79,  66,  387. 

Surs.,  86,  666;  89, 732. 

Ex.  with  a  view  to  connecting  Flushing  B.  with 
Newtown  Creek,  N.  Y.,  au.  act  June  3,  1896;  made 
by  Maj.  Adams  in  the  same  year  (R.  unfav.),  97, 
1159. 

Ex.  and  sur.  an.  act  June  13, 1902;  made,  1903-04 
by  Cols.  Mansfield  and  Stickney,  resp.,i  05,  990. 

Of  dike,  07,995. 

Minor,  09, 1066. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  Bs.,  Col. 
Black,  1909  and  1910;  est.,  5235,700,  and  S5,500  an. 
mainten.,2  10, 181;  11, 184. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
13, 240. 

Maps.i    85,  666;  89,  732;  03, 868. 
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LITTLE  NECK  BAY,  N.  Y. 


ENGINEERS. 

Cblef  ot  Engineers.   E.,  13, 254. 

In  cbarge.    Col.  S.  W.  Roessler,  13, 224. 


Pre.  ex.  au.  act  June  25, 1910;  E.,  Col.  Eoessler, 
June  22,  1911  (unfav.),3 18, 254. 
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MANHASSET  HAItBOS,  N.  Y. 


ENGINEEBS. 

Cliiet  ot  Engineers.    B.,  18, 254. 

In  charge.    Col.  S.  W.  Eoessler,  13, 224. 


SUB  VET. 

Pre.  ex.  and  sur.  au.  act  June  ; 
come),  18, 264. 


1910  (E.  to 
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HEMPSTEAD  HABBOR,  N.  T. 


APPEOPBIATIONS. 

1910,  »23, 500,  10,  1194. 

1911,  23,500,11,1305. 


Total,    47,000  (Incl.  sales,  etc.,  $47,003.52,  18, 
1619). 
COMMEBCE. 

SmaU,  84,  764 

1911,  844,480 1.,  13,  243. 


CONTEACTS. 

1911.    P.  S.  Boss  (Inc.),  dr.,  210  c.  y.,  11, 1305. 

1913.    Coastwise  Dredging  Co.,  dr.,  1834:  o.  v., 
13, 1519.  >      iv      J  , 

ENGINEEES. 

Chief  ol  Engineers.    E.,  80,  85;  81,  108;  84, 
122;  08, 165;  10, 166;  11,200;  13,  242, 


iH.  D.  98,58th,3d. 


2H.D.  1333,  61st,  3d. 


a  H.  D.  427,  62d,  2d. 
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In  charge: 

Col.  J.  Newton.    K.,  81, 668. 
Maj.  G.  L.  GUlespie.    E.,  84, 764. 
Col.  J.  G.  D.  KSght,  08, 122. 
Col.  W.  M.  Black,  1909-10.    ».,  10, 1193. 
Col.  S.  W.  Roessler,  1910-.    B.,  11,  1305;  18, 
1518. 

Assistants: 

R.H.Talcott.    BmS1,669. 
Capt.  H.  L.  Wigmore,  11, 105. 

OPERATIONS. 

1910-11.    9,555  e.  y.  dr.,  11, 201. 
1911-12.   87,187  c.  y.  dr.,  13, 1518. 

phtsicaIj  characteristics. 

Description  of,  10, 156,  157;  excessive  refill,  12, 

H.  on  n.  shore  of  Long  Isld.,  about  29  m.  o.  of 
Battery,  N.  Y.  C. 

PLANS. 

By  Col.  Newton,  1881,  separating  inner  from  the 
outer  B.  by  a  dam,  and  regulatmg  ingress  and 
egress  by  means  of  a  lock;  est.,  (440,000, 81, 668. 


Constr.  dike  7,500'  1.  from  "Bar  Beach"  in  a  s. 
direction  to  Hick's  Wharf  emd  dr.;  est.,  $163,200, 
81, 668. 

Constr.  2,500 1. 1.  diking  from  B.  entrance  to  SS. 
dock,  and  dr.;  est.,  t83,375, 81, 671. 

PROJECT. 

Au.  act  June  25, 1910, 6'  z  100'  chan.  entrance  to 
opp.  Ward's  Wharf;  thence  80'  w.  to  Roslyn; 
thence  to  head  of  navigation  50'-70'  w.;  est.,  $47,000, 
and  $3,000  an.  mainten.,  10, 155;  12, 242. 

SURVEYS. 

Au.  act  June  14, 1880;  made,  1880,  by  Col.  New- 
ton (R.  unlay.),  81, 668. 

Of  Hempstead  B.,  au.  act  Aug.  2, 1882;  made  by 
Mai.  Gillespie  (R.  unfav.),  84, 764 

Pre.  ex.  au.  act  Mar.  2, 1907;  made  by  Col.  J.  G.  D. 
Knight;  R.,  Sept.  4, 1907  (unfav.),'  08, 155. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12,242. 

Supp.  report  on  sur.  Col.  Black  recom.  chan. 
6'  X  80'  to  town  wharf  at  Roslyn,  cost  $26,000,  and 
a  chan.  same  depth  and  50' -70'  w.  from  said  wharf 
to  head  of  navigation,  cost  $22,000;  making  a  total 
of  $47,000.    Concurred  by  BERH.' 
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ROSLYN  HARBOR,  N.  Y. 


COMMERCE. 

Est.  at  21,400 1.  an.,  97, 1162, 1163. 

ENGINEERS. 

Chief  of  Engineers.    R.,  97, 139. 


In  charge. 
97, 1161. 


Maj.  H.  M.  Adams,  1896-97.    R., 


PHYSICAL  CHARACTERISTICS. 

Description  of.  At  s.  end  of  Hempstead  n., 
about  27  m.  from  the  Battery,  New  York  H.,  97, 
1161. 

SURVEYS. 

Ex.  au.  act  June  3, 1896;  made  by  Maj.  Adams, 
1897  (R.  unfav.),  97, 1161. 
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GLEN  COVE  HARBOR,  N.  Y. 


APPROPRIATIONS . 

1888, 

$20,000,88,56. 

1890, 

15,000,90,663. 

1892, 

10,000,92,721. 

1894, 

10,000,96,840. 

1896, 

8,000,  96,  741. 

1902, 

*6, 000,  03,  868. 

1905, 

*3,000, 05, 966. 

Total,    72,000 

COMMERCE. 

Present  and  prospective,  87,.646. 

No  immediate  effect  on  freight  rates,  10, 152. 

Chiefly  coal;  7,062 1.  in  1906, 11, 197. 

CONTRACTS. 

1889.  Brown  &  Fleming,  gneiss  riprap,  83*  t., 
89,  729. 

1890.  J.  A.  Bouker,  break'r  extension,  80$  c.  y. 
for  St.,  91, 822.  _        ^      ,,  ^      ^ 

1892.  Brown  &  Fleming,  break'r  constr.,  st., 
eg*  t.  ($5,520),  93, 980.  ^     „..  * 

1894.  J.  A.  Banker,  break'r  constr.,  St.,  65i|!  t. 
($9,000),  9S,  840.  ^      ,  ^  .       , 

1896.  J.  F.  Quinn,  extension  and  tepaa  of 
break'r,  st.,  590 1.  ($7,000),  97, 1105. 

1903.  Smith  &  Robinson,  repairing  break'r, 
riprap,  78J<!t.,  03, 868.        _       ^  , 

^906.  Bouker  Contracting  Co.,  repau'mg  and 
enlarging  break'r,  St.,  99i|!  t.,  06, 951. 

ENGINEERS. 

Chief  ol  Engineers.  R.,„87,  66;  88,  M;  89, 
69-90.  61-  91.  77;  92,  82;  93,  89;  94,  79  96,  90, 
94-  96.  87-  97,  122;  98,  117  99,  132;  00,  150; 
Oi,204  02,157  03.'129;  0^114;  06, 121;  06, 124; 
07!  128;  08, 133;  09, 135;  10, 151;  11. 197. 


In  charge:  _ 

Lt.  Col.  D.  C.  Houston,  1886-92.  R.,  87,  645; 
(Col.)  89, 728;  90,662;  91,820;  92,720. 

Lt.  Col.  H.-M.  Robert,  1893-95.  R.,  93, 978;  94, 
700;  (Col.)  95, 838, 877. 

Maj.  H.  M.  Adams,  1896-98.  R.,  96,  740;  97, 
1103;  98, 1007. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    R.,  99, 1225. 

Maj.  E.  H.  Ruffner.  1900.    R.,  00, 1399. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1209. 

Capt.  Spencer  Cosby,  1902.    R.,  02, 1004. 

Col.  Amos  Stickney,  1903.    R.,  03, 867. 

Capt.  E.  H.  Sohulz,  1904.    R.,  04, 1024 

Col.  W.  R.  Livermore,  1905-06.  R.,  06, 966;  06, 
950 

Col.  J.  G.  D.  Knight,  1907-08.  R.,  07,  994;  08, 
1042. 

Col.  W.  M.  Black,  1909-10.  R.,  09,  1065;  10 
1191. 

Col.  S.  W.  Roessler,  1911.    R.,  11, 1303 

Assistant.   Lt.  J.  C.  Sanford.    R.,  87, 646. 

OPERATIONS. 

1888-89.    4,216 1.  St.  placed  m  220 1.  f.  of  break'r, 
89  728 
1889-90.    8,284 1.  st.  placed  in  350 1.  f.  of  break'r 

189o!-91.   3,024  c.  y.  St.  delivered  m  break'r, 

91. 821.  .  •       ,     J  ,„ 

1891-92.  13,220  c.  y.  riprap  gneiss  placed  in 
break'r  extension,  92, 721.  ,,,  ai 

1892-93.  8,250  t.  St.  deposited  m  break'r,  MJ, 
979 

1893-94.  3,300 1.  st.  deposited,  94, 701. 

1894-96.  12,983 1.  st.  deposited,  96, 839. 

1896-97.  11,845 1.  St.  deposited,  97, 1104. 

1902-03.  1799  t.  riprap  placed  in  break'r,  OJ. 
867 

1903-04.  4,824 1.  riprap  placed  in  break'r,  04, 

1905-06.    2,547  t.  St.  placed  m  break'r,  06, 950. 


'•'Allotment. 


1  H.  D.  463, 60th,  1st. 


sComm.  D.  1,61st,  2d. 


[See  pp.  14-22  for  I 
explanations,  etcj 
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PHYSICAIi  CHARACTERISTICS. 

Description  of,  87, 645;  89,  728;  10, 151. 

Hempstead  H.  the  sanae  as  Glen  Cove  H.,  96, 878. 

1,564'^  of  break'r  built  to  lull  proj.  section;  no 
further  work  necessary,  11, 197. 

Depths,  tides,  shoalmg,  11, 197. 

Small  tidal  inlet  on  e.  side  Hempstead  H.,  Long 
Isld.,  l|±  m.  from  long  Isld.  Sound,  and  27i:  m. 
from  Battery,  N.  Y.  C,  11, 197. 

PROJECTS. 

By  Col.  Houston,  1886, 2,500 1.  f.  of  riprap  break'f 
extending  from  Mosquito  Pt.  in  a  w.  direction; 
est.,  (201,960,  87, 646;  89, 728;  98, 720. 


By  Col.  Robert,  1896,  modifying  the  proj.  to  pro- 
vide tor  a  break'r  2,000'  1.,  extending  w.  from  the 
nw.  cor.  of  Glen  Cove  Dock,  the  top  to  be  5'  w.  and 
3'  above  h.  w.,  with  slopes  ol  1  on  1;  est.,  from  the 
beginning,  1136,000,  96,  839,  841. 

No  further  work  being  necessary  under  proj.  of 
June,  189S,  it  may  be  considered  completed,  1 1, 197. 

SURVEYS. 

Ex.  au.  act  Aug.  5, 1886;  made,  1886,  by  U.  Col. 
Houston,  87, 646. 

Sur.  Hempstead  H.  (see  Physical  data)  au.  act 
Aug.  17,  1894;  made  by  Lt.  Col.  Robert,  1894  (R. 
unfav.  to  fiuther  imp.),  96, 877. 

Maps.    89, 728. 


F-12 


OYSTER  BAT  HAKBOB,  N.  Y. 


COMMERCE. 

An.  value,  Jl,053,000,  97, 1164. 

ENGINEERS. 

Chief  of  Engineers.   R.,  97, 139. 

In  charge.    Uaj.  H.  M.  Adams,  1896-97.    R., 
97, 1163. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  a  village,  with  a  population  of 
about  3,000,  situated  about  35  m.  from  the  Battery, 
New  York  H.,  97,1164. 

SURVEY. 

Ex.  au.  act  June  3,  1896;  made,  1897,  by  Maj. 
Adams  (R.  unfav.),  97, 1163. 


F-13 


COLD  SPRING  HARBOR,  N.  T. 


COMMERCE. 

Description  of;  limited,  9S,  875. 

ENGINEERS. 

Chief  of  Engineers.    R.,  96, 94. 
In  charge.    Lt.  Col.  H.  M.  Robert,  1896.    R., 
9S,  874. 
Assistant.    Lt.  W.  E.  Craighill.    R.,  96,876. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    Situated  at  the  head  of  Oyster 


B.,  Long  Isld.,  and  about  35  m.  from  New  York. 
A  biological  laboratory  of  the  Brooklyn  Institute 
and  a  building  of  the  N.  Y.  Fish  Commission  are 
shut  ofE  from  communication  with  the  outer  H., 
where  most  of  the  shipping  of  the  district  is  done, 
by  a  shoal  inner  H.,  96, 876. 

SURVEY. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Robert,  1894  (B.  unfav.),  96, 874. 


F-15(a)    LLOYDS  HARBOR  AND  COLD  SPRING  BAY,  N.  Y. 
(Channel  between). 


COMMERCE. 

Important,  81,  615. 

Description  of,  97, 1166. 

1897,  value  est.  at  }2,600,000, 97, 1166. 

ENGINEERS. 

Chief  of  Engineers.    R.,  80,  80;  81,  96;  97, 
139;  06, 140. 

In  charge: 

Maj.  J.  W.  Barlow,  1881.    R.,  81, 613. 

Maj.  H.  M.  Adams,  1896-97.    R.,  97, 1165. 

Col.  W.  R.  Livermore,  06, 115. 

Assistant.    W.  W.  Starr.    R.,  81,  614. 
PHYSICAL  CHARACTERISTICS. 

Description  of.    A  shallow  inlet  2}  m.  1.  on  the 


n.  shore  of  Long  Isld.  Sound,  situated  about  40  m. 
by  water  from  New  York  City,  97, 1165. 

PLANS. 

By  Maj.  Barlow,  1890,  dr.  clian.  10'  x  200'  m.  1.  w., 
with  js.  at  Cold  Spring;  est.,  *287,534.40, 81, 615. 

SURVEYS. 

Au.  act  June  14, 1880;  made  by  Maj.  Barlow,  1880, 
81, 613. 

Ex.  for  connection  with  Cold  Spring  B.  au.  act 
June  3,  18%;  made,  1896,  by  Maj.  Adams  (R. 
unfav.),  97, 1166. 

Pre.  ex.  au.  act  Mar.  3,  1905,  for  imp.  chan.  be- 
tween Huntingdon  B.  and  Cold  Spring  H.;  R.,  Col. 
Livermore,  d.  Sept.  19, 1906  (imtav.),'  06, 140. 


F-16       HUNTINGTON  HARBOR,  LONG  ISLAND,  N.  Y. 


APPROPRIATIONS. 

1872,  $22,600,73,84. 

1890,  10,000,  91,  819. 

1892,  5,000,  93,  719. 

1894,  2,000,  96,  837. 

1896,  5,000,  9C,  740. 

1899,  7,500,  99,  1223. 

1902,  *2, 600,  03,867. 

1905,  *2,500,  06,  965. 


1907, 
1910, 


*$3, 500,  07,994. 
*2,600,  10,1190. 


Total,    63,000  (incl.  sales,  $63,002.30,  12, 1515). 

COMMERCE. 

Important,  73,  907;  86,  706. 

Material  reduction  in  rates,  10,151;  13,238. 

In  1911,  60,642  t.,  13,  238. 


•Allotment. 


'  H.  D.  161,  59th,  1st. 
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CONTRACTS. 


_  1878.    S.  P.  Shelbourne,  dr.,  SOit  and  14.98*  o.  y., 
1891-    C.  &  H.  B.  Du  Bois,  dr.,  15.9(1: 0.  y.,  91, 

1893.  E.  Brainard,  dr.,  IQJ*  o.  y.  ($4,937.50), 
93. 977.  t  , 

1894.  J.  H.  Feimer,  dr.,  120  c.  y.  ($1,700),  96, 
837. 

';1897.  E.  Brainard,  dr.  47,368  c.  v.,  9Ji|i  e.  y., 
s.  m.,  97, 1102.  J  .    5*      J  , 

1899.  Du  Bqis  Bros.  Dredging  Co.,  dr.,  13.94 
c.y.  ($6,741.50),  99, 1224. 

1903.  John  &  Joseph  McSpirit,  dr.,  244;  c.  y., 
s.  m.,  04, 1023.  J-      -       •  3  , 

1906.  Seely-Taylor  Co.,  dr.,  32M;  c.  y.,  s.  m., 
06, 950.  •    '^y      1  ,  • 

1907.  John  P.  Randerson,  dr.,  260  o.  y.,  s.  m., 
08, 1042.  ' 

1911.  Maritime  Dredging  Co.,  dr.  about  7,600 
0.  y.,  at  28^$  c.  y.;  removing  bowlders  exceeding 
Jo.  y.,  $8  c.y.,  11, 1302. 

ENGIIVEERS. 

Chief  of  Engineers.  E.,  71,  87;  73,  84;  73, 
92:  85,  96;  91,  76;  93,  81;  93,  88;  94,  79;  95,  89; 
96,  86;  97,  121;  98,  116;  99,  131;  00,  149;  01, 
203;  03,  157;  03,  128;  04,  113;  05,  120;  06,  123; 
07,  127;  08,  132;  09,  134;  10,  160,  181;  11,  196; 
13,237. 

In  charge: 

Maj.  G.  K.  Warren,  1871-85.  R.,  73,  905;  73, 
1027;  (Lt.  Col.)  85,  703,  704. 

Col.  D.  C.  Houston,  1890-92.  B.,  91,  817;  93, 
717. 

Lt.  Col.  H.  M.  Robert,  1893-95.  R.,  93, 975;  94, 
698;  (Col.)  96,  836. 

Maj.  H.  M.  Adams,  1S96-98.  R.,  96,  738;  97, 
1100;  98, 1005. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    E.,  99, 1223. 

Maj.  E.  H.  Buftner,  1900.    R.,  00, 1397. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1208. 

Captv  Spencer  Cosby,  1902.    R.,  03, 1003. 

Col.  Amos  Sticlmey,  1903.    E.,  03, 866. 

Capt.  E.  H.  Schnlz,  1904.    R.,  04, 1023. 

Col.  W.  R.  Livermore,  1905-06.  R.,  06,  965;  06, 
949 

Col.  J.,G.  D.  Knight,  1907-08.  E.,  07,  993;  08, 
1041.     - 


Col.  W.  M.  Black,  1909-10.    R.,  09,  1064;  10. 
1190. 
Col.  S.  W.  Roessler,  1911.    R.,  1 1, 1302;  13, 1515, 

Assistants: 

W.  S.  Edwards.  ,  R.,  73, 908. 
J.  H.  Dager.    E.,  73, 1027. 

OPEEATIONS. 

1873-73.  91,786  c.  y.  dr.,  73, 1027. 

1891-93.  55,137  c.  y.  dr.,  93,  718. 

1893-93.  22,034  c.  y.  dr.,  93, 977. 

1895-96.  13,994  c.  y.,  s.  m.,  dr.,  96,  739. 

1896-97.  47,050  c.  y.,  s.  m.,  dr.,  97, 1101. 

1899-00.  48,478  c.  y.  dr.,  00, 1398. 

1903-04.  9,618  c.  y.  dr.,  04, 1023. 

1905-06.  6,164  c.  y.  dr.,  06,  949. 

1907-08.  11,638  c.  y.  dr.,  08, 1041. 

1911-13.  7,600  c.  y.  dr.,  13, 1515. 

PHYSICAL,  CHARACTERISTICS. 

Character  of  bed,  73, 907;  73, 1027. 
Tides,  73,  907;  73, 1029. 
Description  of,  06, 120;  10, 151. 
Landlocked  arm  2  m.  x  J  m.  on  n.  shore  of  Long 
Isld.,  about  40  m.  e.  of  N.  Y.  C,  13, 237. 
Dr.  chan.  deteriorating,  13,  237. 

PROJECTS. 

By  Maj.  Warrm^  dr.  chan.  at  entrance,  8'  X-  200' 
m.  1.  w.,  and  in  iimer  H.,  the  chan.  to  bo  8'  x  150' 
m.  1.  w.;  est.,  $22,780,  73,  906,  907,  909. 

By  Col.  McFarland,  1885,  dr.  chan.  8'  x  100'  1.  w. 
on  the  bar,  the  w.  of- the  chan.  near  the  wharves, 
and  the  protection  of  the  chan.  by  a  pile  revet. 
1,400'!.;  est.,  $32,000,  85,705;  91,817;  93,718. 

SURVEYS. 

Included  in  Coast  Sur.,  1836,  73, 907. 

By  W.  S.  Edwards,  1871.    E.,  73, 908. 

Au.  act  July  5,  1884;  made  by  Col.  McFarland, 
85,704. 

Au.  act  Mar.  3, 1909;  made,  1909-10,  by  Col.  Black 
(E.unlav.),!  10,181. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs., plans,  etc., 
13, 238. 

'    93,  976;  04, 1023. 


r-17 


NORTHPORT  HARBOR,  N.  Y. 


COMMEECE. 

Description    of.    Estimated    an.    value,    1895, 
$1,400,000,  97,  1167. 

ENGINEEES. 

Chiet  of  Engineers.    E.,  97, 139. 
In  charge.    Maj.  H.  M.  Adams,  1896-97.    E., 
97, 1167. 


PEnrSICAL  CHARACTEEISTICS. 

Description  of.    Situated  about  42  m.  by  water 
from  New  York  City,  97, 1167. 

SURVEY. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Adams, 
1896(R.fav.),  97, 1107. 


SMITHTOWN  HARBOR,  N.  Y. 


F-18(a) 

COMMERCE. 

Description   of.    Est.   $30,000  an.    Community 
engaged  mostly  in  farming,  97, 1169. 

ENGINEERS. 

Chief  of  Engineers.   R.,  97, 140. 
In  charge.    Maj.  H.  M.  Adams,  1800-97.    R., 
97, 1168. 


PHYSICAL  CHARACTERISTICS. , 

Description  of.  Situated  on  the  n.  shore  of  Long 
Isld.  about  50  m.  by  water  from  New  York  City; 
97, 1169. 

SURVEY. 

Ex.  au.  act  Jime  3,  1896;  made,  1896,  by  Maj. 
Adams  (R.  untav.),  97, 1168. 


1  H.  D.  827,  61st,  2d. 


rSee  pp.  14-22  for  l 
Lexplanations,  etc.J 
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F-20         STONY  BBOOK  HAKBOE,  INCLUDING  PORPOISE 

CHANNEL,  N.  Y. 


COMMERCE. 

SmaU,  84, 665. 

ENGINEERS. 

Chlet  ot  Engineers.    R.,  84, 99;  10, 181. 

In  charge: 

Maj.  J.  W.  Barlow.    R.,  84,  664. 

Col.  W.  M.  Black,  10, 138. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  84,  664.  On  n.  shore  of  Long 
Isld.,  about  60  m.  e.  of  N.  Y.  C.  Lies  behlncl  a  low 
sand  beach  stretching  out  from  Rassepeague  Pt. 

SURVEY. 

Ex.  au.  act  Aug.  2,  18S2;  made  by  M^.  Barlow 
(R.  unfaT.),  84,  664. 

Pro.  ex.  au.  act  Mar.  3, 1909.  R.  by  Col.  Blacl', 
July  8, 1909 1  (unfav.),  10, 181. 


F-31 


PORT  JEFFERSON  HARBOR,  N.  Y.^ 


APPROPRIATIONS. 


1852, 

$1,200.00 

18V1, 

15,000.00, 

IHV2, 

15,000.00, 

187.5, 

15,000.00, 

1S76, 

6,000.00, 

1878, 

8,000.00, 

1879, 

5,000.00, 

1880, 

3,000.00, 

1881, 

4,000.00, 

1882, 

8,000.00, 

1890, 

26,000.00, 

1892, 

10,000.00, 

1894, 

7,500.00, 

1896, 

7,600.00, 

1899, 

7,600.00, 

1902, 

*10,500.00, 

1904, 

*1,966.35, 

1905, 

*8,600.00, 

1907, 

*21,100.00, 

1910, 

1,600.00, 

1912, 

6,ooaoo, 

(sur.),  act  Aug.  30. 
,71,86,804. 
,  7Z,  86,  910. 

75, 106,  ii,  266. 
,  76,  53,  233;  77, 221. 
I  78,  53,  408. 
,  79.  69,  361. 
,  80,  468. 
,  81,  612. 
,  8»,  62S. 
,  91,  816. 
,  9S,  81. 
,  95,  834. 
,  96,  737. 
,  99, 1221. 
,  05,  963. 
,  05,  963. 
,  05, 963. 
I,  07,  991. 

11, 1299. 

13, 1512. 


Total,  186,356. 35  (less  $1,200  allotted  for  sur.  in 
1862,  $185,156.36,  13,  1512). 
COMMERCE. 
Requirements,  71,  807;  73, 1030, 1035. 
1900,  40,380  t.,  01,  1208;  1906,  118,705  t.,  07,  992; 
1910  and  1911,  about  equal,  56,936  t.,  13,  234. 
Bates  probably  reduced  by  imp.,  13, 234. 

CONTRACTS. 

1871.  C.  C.  Campbell,  sea  wall.  W.  H.  Beard, 
dr.,  71, 805. 

1873.    J.  Beattie,  graaite,  $2.67 1.,  73,  911. 

1875.  S.  F.  SheIboume,3  dr.,  27$  o.  y.,  76,  ii, 
265;  76,  232.    P.  H.  Smith,  St.,  $1.44  t.,  75,  ii,  265; 

76,  232. 

1877.  Ingerson  &  Molthorp,  granite,  $1.33  t., 

77,  220;  78,  408. 

1878.  M.  F.  Brainerd,  dr.,  $6.50  per  hour,  78, 
408;  79,  360.    1.  Beattie,  granite,  $1.05  t.,  79,  358. 

1879.  J.  M.  Seward,  dr.,  56$  o.  y.,  80, 469. 
J.  Scully,  riprap  granite,  $1.69 1.,  81, 613. 
C.  F.  Stoll,  riprap  granite,  $2.10  t.,  83, 


J.  Beattie,  riprap  St.,  $1.54  t.,  83,  627. 
H.  Toomey,  granite  riprap,  $1.50  t.,  91, 


1880. 

1881. 
626. 

1883. 

1891, 
817. 

1893.    E.  Parrott,  dr.,  21J$  c.  y .,  93,  717. 

Contract  with  R.  Parrott  for  dr.  allowed  to  expire 
by  limitation  in  Dec,  1892,  93,  972. 

1893.    J.  H.  Fenner,  dr.,  32Jit  c.  y.,  s.  m.  ($16,- 

1895.  Hartford  Dredging  Co.,  dr.,  26$  o.  v.. 
s.  m.  ($7,000),  95,  834. 

1897.  Newburgh  Dredging  Co.,  dr.  28,482  c.  v., 
235$  c.  y.,  s.  m.,  97, 1099. 

189.9.  Hudson- Oontraotihg  Co.,  7,866  t.  riprap 
St.,  89$  t.,  00, 1396.  B       ,    ,  i>    f 

1903.  J.  P.  Randerson,  dr.  about  28,600  c.  v., 
28$c.y.,  03,866. 

1905.  The  International  Contracting  Co.,  dr. 
about  20,000  c.  y.,  25$  c.  y.,  06, 948. 


1906.  E.  S.  Belden  &  Sons,  repairing  and  en- 
larging break'r,  delivering  about  4,510 1.  St.,  $1.33 1., 
06,  948. 

1907.  E.  S.  Belden  &  Sons,  extending  e.  j.  by 
delivering  13,800 1.  St.,  $1.25 1.,  08, 1039. 

DOCUMENTS.    (Not  published  in  Es.)' 
,R.  of  Lt.  M.  Harrison,  on  sur.,  1853,  70,  454;  71, 


ENGINEERS. 

Cbiet  of  Engineers.  R.,  70, 32, 76:  71,86:  73, 
84;  73,93;  74,103;  76,106;  76,63;  77,48;  7l,S3; 
79,  59;  80,  80;  81,  96;  83,  90;  83, 92;  84, 98;  86, 
90;  86,  90;  87,  64;  89,  70;  91,  76;  93,  80;  93,  87; 
94,  78;  96,  89;  96,  85;  97,  120;  98,  115;  99,  130; 
00, 148;  01, 202;  03, 156;  03, 127;  04, 112;  06, 118; 
06,  121;  07,  124;  08,  129;  09,  132;  lOj  148;  11, 
193;  13,233.  ,       .,      .       . 

In  charge: 

Lt.  M.  Harrison,  1853;  70,  454;  71,  805;  79,  359. 

Lt.  Col.  J.  D.  Graham,  1866.    R.,  66,  37. 

Maj.  G.  K.  Warren,  1870-75.  R,,  70,  454;  71, 
804,  805;  73,  910;  73, 1029;  74,  ii,  270. 

Maj.  J.  W.  Barlow,  1875-83.  Ri,  76,  ii,  266;  76, 
232;  77,  220;  78,  407;  79,  358;  80,  467;  81,  611; 
83,624. 

Lt.  Col.  W.  McFarland,  1883-86.  R.,  83,  526: 
84, 656;  86, 666.  >       .        , 

.  Lt.  Col.  B.  e.  Houston,  1886-92.  B.,  86, 660;  87, 
632;  (Col.)  88, 678;  89, 751;  91, 814;  93,  713. 

Lt.  Col.  H.  M.  Robert,  1893-96.  R.,  93,  971;  94. 
694;  (Col.)  96, 831;  96,735.  ' 

Maj.  H.  M.  Adams,  1897-98.  R.,  97,  1097:  98. 
1002. 

Lt.  Col.  W.  H.  H.  Benyauid,  1899.    R.,  99, 1220. 

Maj.  E.  H.  Euflner,  1900.    R.,  00, 1393. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1206. 

Capt.  Spencer  Cosby,  1902.    R.,  ,03, 1002. 

Col.  Amos  Stiokney,  1903.    B.,  03,  865. 

Capt.  E.  H.  Schulz,  1904.    E.,  04, 1021. 

Col.  W.  B.  Livermore,  1905-06.    R.,  06, 962;  06, 

Col.  J.  G.  D.  Knight,  1907-08.    R.,  07,  990;  08, 

Col.W.M.  Black,  1909-10.    R.,O9,1061;  10,1186 
Col.  S.  W.  Roessler,  1911-.    E.,  11,  1298;  13. 

Assistants: 

W.  S.  Edwards.    R.,  73, 911. 

J.  H.  Dager.    R.,  73, 1030. 

H.  N.  Babcock,  74,  ii,  270;  79,  360. 

G.  A.  Weaver.    B.,  76,  232. 

F.  N.  Owen.    R.,  79,  361. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Barlow,  1879,  completion  of  existing 
proj.,  $15,000,  79,  361.  ^ 

OPERATIONS. 

1871-73.  360  1.  f.  of  e.  j.,  or  break'r,  built,  73, 
85, 910.  ... 


*  Allotments. 

I  H.  D.  300, 61st,  2d. 


2Sur.— B.,  Oct.,  1863.     (H.  D.  482,  56th,  2d.) 
2  Failed  to  compete,  76,  232;  77, 220;  79,  360. 
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iIvaIw     ^?'*'^'°5  "' J-  ^22'.,  73, 93, 1029. 
^87ft.77.    741 1, 


PHYSICAL  CHABACTEBISTICS. 


Description,  71,  86,  806;  73,  912;  73,  1034;  77. 
1876-77.    741 1.  of  ripraT)  added  77  220  ^J^'  ^^'  ^^'  *78;  89,  751. 

1877-78.    Repairs  to  e.  f.  and  di    78  ^'  407  ^^*  rapidity  of  the  tidal  current  a  cause  for  the 

1878-79.    Ex&ion  of  wTj?  ^''-  o?e  i    70"     <:o™Paf»n^ely '>L8l' P™es  for  dr.,  96, 738. 

nnlra  tn  a   t      >vn    en    ocn  "       wu  j  «»  v.  j.,    lu  ,  tlAfnrA   inrn     /than     ri     iMifoiria   ant»nnn 


'^aira  to  e.j.,  79,69,358. 

Jsls^'    MJlcy.  dr.  from  Chan.,  80,468. 

1880-81.  2^579  c.  y.  dr.  from  chan.,  and  1,400 1. 
granite  placed  in  js.,  81, 611. 

JIf  1-82.  2,020 1.  granite  placed  in  e.  j.,  88, 625. 
,  1888-83.  3,413  t.  granite  riprap  placed  in  150 
1.  f.  of  J.  extension,  83, 626. 

1883-84.  576  t.  granite  riprap  added  to  j.,  ex- 
tending same  35',  84,  667. 

1890-91.  1,464  t.  St.  delivered  upon  e.  1.,  91, 
816. 

1891-98.  7,520 1.  riprap  delivered  in  e.  and  w. 
Js.;  2,285  c.y.  dr.,  98,716. 

1898-93.    16,084  c.  y.,  s.  m.,  dr.,  93, 973. 

1893-94.    36,868  c.  y.,  s.  m.,  dr.,  94, 696. 

1895-96.    26,308  c.  y.,  s.  m.,  dr.,  96, 736. 

1896-97.    27,282  c.  y.,  s.  m.,  dr.,  97, 1098. 

1897-98.    1,138  c.  y.,  s.  m.,  dr.,  98, 1003. 

1899-00.    7,253  t.  st.  deposited,  00,  1395. 

1900-01.    538.1 1.  riprap  placed  in  outer  end  of 
e.  ].  for  protection  of  lighthouse  foundation  which 
had  been  damaged  by  settlement  in  j.,  01, 1206. 
.  1908-03.    6,683  c.y.  dr.  under  contract,  remov- 
ing shoal  parte,  03, 865. 

1903-04.  18,728  o.  y.  dr.  under  contract  which 
was  completed  July  17, 1903,  04, 1021. 

19044)S.  Specifications  prepared  and  pro- 
posals invited;  2  bids  received  and  rejected  as  ex- 
cessive, 05, 962. 

1905-06.  16,451  c.  y.  dr.,  restoring  chan.  to 
proj.  d.  and  w.;  2,910 1.  st.  placed  in  break'r,  com- 
pleting 260'  of  br^ik'r  to  proj.  dimensions,  06, 947. 

1906-07.  2,034  t.  St.  placed  in  break'r,  com- 
pleting 1,380 1.  f.  of  It  to  proj.  cross-section,  except 
where  covered  by  sand,  07, 990. 

1907-08.  8,292  t.  St.  delivered  in  extension  of 
e.  j.,  completing  90  1.  f.  to  proj.  dimensions,  08, 
1038. 

1908-09.  5,663 1.  St.  placed  in  extension  of  e.  j. 
completing  80  1.  f.;  contract  work  completed  Sept. 
18, 1908,  09, 1061. 


built  to  shelter  inlet  chan.  Achan.  8'xlOO'm.l  w 
dr.  through  inlet  and  shoal  outside,  03, 128. 

Max.  <6a(t  carried,  1903,  over  shoalest  part  o( 
Chan.,  12'  m.  1.  w.;  mean  range  of  tide  at  entrance 
7',  and  at  wharves  6.2';  chan.  through  H.  entrance 
12  X.  200  f  03^  128> 

Description  of,  18, 233,  234. 

Inland  B.,  2  m.  long  by  J  m.,  n.  shore  Long  Isld., 
50  m.  e.  of  N.  Y.  C;  connected  with  Long  Isld. 
Sound  by  narrow  entrance,  18, 233. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Warren,  1871,  dr.  chan.  of  entrance 
7'  X  200',  protected  by  a  break'r  800'  1.;  est.,  $175,000, 
71,  86,  804,  808.  Modified  in  1875  by  the  addition 
ofane.j.,  75,105;  ii,  266. 

By  Maj.  Barlow,  1877,  completion  of  imp.  by 
extension  of  js.  to  9'  curve  and  excavation  of  chan. 
between  them  to  8'  1.  w.;  est.,  134,000,  78, 407;  79, 
359;  80,  468.  Operations  under  this  proj.  were 
completed  in  1883,  89, 752. 

In  1889  Col.  Houston  proposed  to  make  and  main- 
tain a  10'  chan.  through  the  inlet  by  dr.  and  the 
repair  and  enlargement  of  the  e.  and  w.  js.;  est., 
190,000,  89,  754;  91,  816;  98,  714. 

Existing  proj.  about  67%  completed,  18, 234. 

STTBVETS.    (See  Documents.) 

By  Lt.  M.  Harrison,  1863,  70,  454;  71,  806;  79, 
359.  /       .       ,     -T       »      , 

By  Maj.  Warren,  ex.,  1870.    B.,  71, 805. 

By  W.  S.  Edwards,  1871,  undM  direction  of  Maj. 
Warren.    R.,  71, 805;  78, 911. 

By  J.  H.  Dager,  1872-73.    R.,  73, 1030. 

By  H.  N.  Baboock,  1874,  74,  ii,  270;  79, 360. 

R.  by  Col.  Stickney,  1903, 03, 865. 

Minor,  05, 962. 

Maps.  Of  the  H.,  79, 360;  88, 626;  84, 656;  86, 
660;  03,  866. 


F-M 


MT.  SINAI  HARBOR,  N.  Y. 


ENGINEERS. 

Chief  of  Engineers.    R.,  18,  253. 
In  cbarge.    Col.  S.  W.  Boessler,  18,  i 


SURVEYS. 

Pre.  ex.  au.  act  Tune  25, 1910.    R.,  Col.  Boessler, 
Aug.  18, 1911 1  (unfav.),  18,  263. 


F-36    MATTITUCK  BAY  AND  HARBOR,  N.  Y. 


APPROPRIATIONS. 

1896,  $10,000,96,735. 

1899,  5,000,  99, 1220. 

1905,  *20,000,  05,  964. 

1907,  *40, 000,  07,993. 

1909,  *6,000,  09, 1064. 

1910,  *23, 760,  10,  1189. 
1912,  *10,000,  18, 1614. 

Total,  114,750  (incl.    misc.,    $114,759.45,     18, 
1514). 

COMMERCE. 

Not  unimportant,  91, 846. 

Development  of  oyster  industry  as  result  of  imp., 
00, 1063. 

Necessity  of  oomplethig  proj.  in  spite  of  small  C, 
10, 1189. 


Only  H .  in  48  m.  of  coast,  n.  shore  of  Long  Isld. 
that  can  be  entered  safely  by  fishing  vessels,  11, 195. 

CONTRACTS. 
1900.    E.  S.  Belden,  j.,  st.  $1.47 1.,  01, 1206. 

1906.  Peter  Beattie  and  John  Seattle,  jr., 
executors,  building  break'r,  St.,  $1.55  t.,  06,  949, 
J.  P.  Randerson,  dr.,  33*  c.  y.,  s.  m.,  07, 993. 

1907.  Maritime  Dredging  Co.,  dr.,  23itc.y., 
s.  m.,  08, 1041. 

1910.  Romano  V.  Perini,  repairing  js.,  St., 
$2.09  t.;  building  dike,  $4  1.  f.;  erecting  2  chan. 
marks,  $300, 10, 1189. 

ENGINEERS. 
Cblet  ot  Engineers.   R.,  91,  80;  96,  85;  97, 

119;  98, 116;  99, 129;  00, 147;  01, 201;  02, 155; 


*  Allotment. 


'  H.  D.  426,  62d,  2d. 


rSeepp.  14-22  foi-l 
Lexplanatlons,  etc.  J 


KIVEK  AND  HAKBOB  WORKS. 
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05,  119;  06,  122;  07,  126;  08,  131;  09,  133;  10, 
149;  11, 194;  lH,  235. 

In  charge: 

Col.  D.  C.  Houston.    B.,  91, 843. 

Mai.  H.  M.  Adams,  1896-98.  B.,  96,  734;  97, 
1095;  98, 1001. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    K.,  99, 1219. 

Mai.  E.  H.  Ruflner,  1900.    B.,  00, 1392. 

Col.  S.  M.  Mansfield,  1901.    E.,  01, 1205. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1000. 

Col.  W.  E.  Livermoro,  1905-00.  B.,  05, 964;  06, 
949 

Col.  J.  G.  D.  Knight,  1907-08.  E.,  07,  992;  08, 
1039. 

Col.  W.  M.  Black,  1909-10.  E.,  09,  1063;  10, 
1188. 

Col.  S.  W.  Roessler,  1911-.  E.,  11,  1300;  13, 
1513. 

OBSTEUCTIONS. 

Work  above  dam  and  br.  prevented  by  lack  of 
di-a-w,  08, 1040. 
Fixed  br.  replaced  by  drawbr.,  10, 1188. 

OPEEATIONS. 

1900-01.  8,781 1.  St.  deposited,  completing w.  j. 
to  the  10'  contour,  01, 1205. 

1901-03.    268 1.  St.  placed  on  w.  j.,  03, 1001. 

1905-OG.    7,222 1.  St.  placed  in  e.  j.,  06, 949. 

1906-07.    15,736  c.  y.  dr.,  07, 992. 

1907-08.    7,356  c.  y.  dr.,  08, 1039. 

1908-09.    84,514  c.  y.  dr.,  09, 1063. 

1909-10.  43,416  c.  y.  dr.;  371'  dike  built;  2,211 
t.  St.  placed  in  js.,  10, 1188. 

1910-11.  Js.  built  higher  and  tighter,  and 
slightlyl.,  11, 1300. 

PHTSICAL  CHAEACTEEISTICS. 

Description  of,  91,  843;  08, 131. 
Bapid  shoaling  following  imp.,  08, 1040. 


Damages  to  fence  dike  of  w.  j.  by  storms,  11, 194; 
IS,  235. 

Tidal  inlet  on  n.  side  of  Long  Isld.,  70  m.  o.  of 
N.  Y.  C.  (see  Obstructions),  13, 235. 

PBIVATE  WOBK. 

Local  authorities  constructed  drawbr.;  old  dam 
emoved,  11, 195. 

PEOJECTS. 

By  Col.  Houston,  1891,  chan.  7'  1. 1.,  Long  Isld. 
Sound  up  to  the  tide  mill  at  Mattituck,  100' w.  at 
the  entrance,  thence  to  the  mill  to  be  80'  w.,  the 
entrance  chan.  to  be  secured  with  parallel  js.  ex- 
tending from  the  shore  out  to  the  9'  curve  in  Long 
Isld.  Sound;  est.,  $83,000,  91,  845;  96, 734. 

By  Maj.  Adams,  1897,  retaining  ftmds  Intact 
until  a  large  enough  sum  had  been  app.  to  com- 
plete at  least  1  of  the  is.,  97, 1096. 

Col.  Black  proposed,  1909,  extending  e.i.  to  1,000' 
and  w.  j.  to  800'^  dr.  up  to  milldam,  and  omitting 
work  above  milldam  until  flxed  br.  be  replaced  by 
drawbr.  (see  Obstructions);  (detrimental  to  up- 
stream waterway);  est.  increased  to  $176,700,  09, 
1063;  (est.  to  mUldam,  $134,200),  10, 1189;  13,  235. 

Col.  Roessler,  1912,  of  opinion  w.  j.  should  be 
extended  shoreward,  and  e.  j.  raised,  and  wing 
extension  built;  effort  made  to  acquire  needed 
easement,  pending  which  work  apparently  unwise 
to  dr.  entrance  again,  13, 1513. 


SUB  VETS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Col. 
Houston,  91, 843. 

Minor,  and  exs.,  08,  1040;  09,  1063;  10,  1188; 
13, 237. 


F-37 


HOBTON  POINT,  N.  Y.     (Breakwater.) 


COMMEBCE. 

Necessity  for  Hs.  of  refuge  on  Long  Isld.  Sound, 
85,  701. 

ENGINEEBS. 

CUef  of  Engineers.    B.,  85, 95. 
In  cbarge.    Lt.  Col.  W.  McFarland.    B.,  85, 
701. 

PHTSICAL  DATA. 


Description  of.    On  n.  shore  of  Long  Isld.,  13  m.      (see  Plans),  85,  701. 


w.  of  Plum  Gut,  and  50  m.  e.  of  Huntington,  86, 

701. 

FLANS. 

H.  of  refuge  would  cost  not  less  than  $1,000,000; 
selection  of  site  should  be  made  only  after  careful 
study  of  the  whole  coast  line,  85,  702. 

STIEVET. 

Ex.  au.  act  July  5, 1884;  made  by  Col.  McFarland 


F-33 


PETEBS  NECK  (Long  Beach)  BAY,  N.  Y. 


COMMEBCE. 

Existing  and  prospective  C.  unimportant, 
638. 

ENGINEERS. 

Cbief  ot  Engineers.    B.,  87,  55;  08, 155. 
In  charge: 

Lt.  Col.  D.  C.  Houston,  1886.    B.,  87,  637. 
Col.  J.  G.  D.  Knight,  08, 122. 

PHTSICAL  CHABACTEBISTICS. 

Description,  87,  638, 


Landlocked  B.  indenting  s.  shore  of  ne.  fork  of 
87       Long  Isld.,  2  m.  from  Oyster  Pond  Pt.,  87,  638. 

SUB  VETS. 

Ex.  au.  act  Aug.  6,  1886;  made,  1886,  by  Lt.  Col. 
Houston  (E.  unfav.),  87,  637. 

Pre.  ex.,  Peters  Neck  Pt.  through  Long  Beach 
B.  to  Horn  E.,  N.  Y.,  au.  act  Mar.  2,  1907.  E.  by 
Col.  Knight,  Aug.  30, 1907 '  (unfav.),  08, 155. 

Supple.  E.  by  BERH.  on  above  ex.  Concur  in 
former  unfav.  opinion.^ 


>  n.  D.  447,  60th,  1st. 


s  Comm.  D.  23,  61st,  2d. 
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P-33 


GREENPORT  HARBOR,  N.  Y. 


APPBOPRIATIONS. 

1882,  $10,000,83,528. 

1884,  10,000,84,668.   : 

1886,  S,000,86,669. 

1888,  6,000,88,578. 

1890,  5,000„9O,661. 

1892,  11,000,98,713. 

Total,    46,000 

COMMERCE. 

Increased  by  imp.,  88,  636. 

Description  of;  increasing,  1894;  good  business 
done  in  repairing  and  fitting  out  of  pleasure  craft 
and  small  steamers,  96, 871, 872. 

CONTRACTS. 

1883.  Luce  &  Hosldns,  St.,  $1.59 1.,  83,  528. 

1884.  C.  H.  Edwards,  St.,  S1.38 1.,  85,  664. 
1886.    J.  V.  Luce,  St.,  $1.17 1.,  87,  632. 

1889.  Wm.  Molthrop  &  Co.,  riprap  granite, 
tr.23t.,  89,727.  -      i-    i-  s  , 

1891.  Brown  &  Fleming,  st.,  $1.29  t.,  91,  813. 
Hartford  Dredging  Co.,  dr.,  18$  c.  y.,  91,  813. 

1898.  P.  J.  Brummelkamp,  dr.,  200  c.  y.,  s.  m. 
($9,000),  93, 970. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  81,  97;  83,  97;  83. 
92;  84,  99;  85,  89;  86,  90;  87,  54;  88,  55;  89,  68; 
90,  61;  91,  76;  98,  80;  93,  87;  94,  78;  95,  88,  94; 

In  charge: 

Maj.  J.  W.  Barlow,  1881-83.    B.,  83, 636. 

Lt.  Col.  W.  McFarland,  1883-86.  B.,  83,  627; 
84, 658;  85, 664. 

Lt.  Col.  D.  C.  Houston,  1886-92.  B.,  86,  669; 
87,  630;  (Col.)  88,  677;  89,  725;  90,  660;  91,  811; 
98  711  '13, 

Lt.  Col.  H.  M.  Robert,  1893-95.    R.,  93, 969;  94, 
692;  (Col.)  95,  829,  870. 
Col.  W.  M.  Black,  10, 138. 

Assistant.    H.  N.  Babcock.    B.,  83,  635. 

OPEBATIONS. 

1888-83.  939 1.  st.  delivered  and  45 1.  placed  in 
position,  completing  25 1.  f .  of  dike,  S3, 628. 


1883-84.  4,047 1.  at.  delivered  in  break'r,  com- 
pleting same  to  805',  84,  668. 

1884-86.  6,387  t.  St.  placed  in  the  work  in- 
creasing its  1.  428 1.  f.,  85,  664. 

1886-87.  1,696  t.  st.  placed  in  work,  extending 
its  1 .  92'  ,87,  631. 

1887-88.  13,000  t.  riprap  granite  used  in 
break'r,  88,  577.  'r    r    c  ui 

1888-89.  2,410  t.  riprap  granite  delivered  in 
break'r,  89,  726 

1889-90.  1,011  t.  riprap  granite  delivered  in 
break'rj  90, 661. 

1890-91.    620 1.  St.  placed  in  break'r,  91, 812. 

1891-93.  12,037  c.  y.  dr.;  694  t.  St.  deUvered 
and  placed  in  break'r,  98 ,  712. 

1898-93.    10,404  c.  y.  dr.,  93, 969. 

1893-94.  32,820  c.  y.  dr.;  proj.  completed,  94. 
692. 

PHYSICAL  CHABACTEBISTICS. 

Mean  rise  and  fall  of  tide,  Greenport,  83, 636. 

Description  of,  88,  677;  95, 871. 

Small  ancborage  ground  on  the  so.  Side  of  tben 
fork  of  Long  Isld.  near  its  e.  end,  sheltered  by  a 
break'r,  95,  871. 

PBOJECT. 

By  Maj.  Barlow,  1882,rubbl6St.  break'r,  Joshua 
Pt.  Shoal,  ofl  Joshua  Pt.,  to  cover  Greenport  H. 
anchorage  from  e.  and  ne.  storms,  and  to  prevent 
further  shoaling  of  the  H.  by  transfer  of  material 
from  pt.  and  shoal  above  mentioned;  est.,  break'r, 
extending  to  18'  curve,  $46,000,  83,  635;  87,  630; 
98,712. 

SURVEYS. 

An.  act  Mar.  3, 1881;  made,  1882,  by  Maj.  Barlow, 
88,  635. 

Ex.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Robert  (R.  fav.),  95, 871. 

H.  lines  estab.  by  the  Sec.  of  War,  1894,  95,  829 

Pre.  ex.  and  sur..  Sterling  Basin,  Greenport  H., 
au.  act  Mar.  3,  1909;  made'by  Col.  Black;  Rs. 
July  9  and  Dec.  29,  1909,  resp.;  plan  for  imp.;  est. 
$22,500,1 10, 181. 

"    83,  528;  85,  664;  93,  970. 


F-35    SOUTHOLD   HARBOR,   LONG   ISLAND,    N.   Y. 


COMMERCE. 

A  place  for  the  shipment  of  farm  products  and 
receipt  of  supphes,  93, 996. 

ENGINEERS. 

Chief  of  Engineers.    B.,  84, 100;  93, 92. 
In  charge: 

Maj.  J.  W.  Barlow,  1882.    R.,  84, 686. 
Lt.  Col.  H.  M.  Robert,  1893.    R.,  93, 996. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  84,  686. 
Private  landing  wharf,  93,  996. 


PLANS. 

By  Maj.  Barlow,  1884,  excavating  chan.  lOO'x  10' 
landing  to  d.  w.,  500';  est.,  $4,000,  84, 686. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1884,  by  Maj. 
Barlow,  84,686. 

Ex.  au.  act  July  13, 1892;  made  by  Col.  Houston, 
1892  (B.  unfav.),  93,  996. 


F-38 


PECONIC  RIVER,  N.  Y. 


APPBOPRIATIONS. 

1871,     $6,000,71,86,811. 


1872, 
1873, 


10,000,73,85,916. 
10,000,  73,93,1041. 


Total,  26,000 


COMMERCE. 

Benefits  of  imp.  to,  71, 816,  817,  818;  84, 682. 
CONTRACTS. 

1871-73.    M.  F.  Brainard,  dr.,  71,812;  73,915; 
73, 1041. 


I  H.  D.  874,  61st,  2d. 


rSee  pp.  14-22  for  "l 
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ENGINEERS. 

ChieJ  ot  Engineers.    K.,  70, 32, 76;  71, 86;  72, 

85;  73,93;  74,103;  75,106;  76,53;  84,99;  91,81. 

In  charge: 

Mai.  D.  C.  Houston,  1870;  70, 74. 

Mai.  G.  K.  Warren,  1870-76.  B.,  70,  454;  71, 
811,  814;  78, 914;  73, 1041;  74,  li,  272. 

Maj.  J.  -W.  Barlow,  1876-84.  R.,  76,  233;  84 
681,  682. 

Col.  D.  C.  Houston,  1890-91.    B.,  91, 855. 

Assistants: 

N.  E.  Eussell.    R.,  73,  915. 
H.  S.  Van  Ingen.    R.,  73, 915. 
J.  H.  Dager.    R.,  74,  ii,  272. 
H.N.  Babeock.    B.,  84,683. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Warren,  dr.,  Indian  Isld.  to  Terry  & 

Wells's  Dock,  132,818.50,  71,  86,  811,  817. 
By  N.  B.  Eussell,  dr.,  Terry  &  Wells's  Dock  to 

br.,  $5,720,  71,  817. 
By  H.  S.  Van  Ingen,  C.  B.,  completion,  $27,717.30, 

73, 916. 

OPERATIONS. 

1871-73.  Dr.  at  the  "crook"  in  ohan.  near  the 
mouth,  abore  Colonels  Isld.,  and  Irom  B.  up  to 
Riverhead,  73, 916. 

1878-73.    Dr.  60,045  c.  y.,  73, 1041. 

PHYSICAL  CHARACTERISTICS. 

Described,  71,  815;  91, 855. 


PLANS.    (See  Estimates  and  Projects.) 
By  Maj.  Barlow,  1883,  chan.  4'  d.  m.  1.  w.,  mouth 

ol  Mud  Creek  to  Riverhead;  est.,  $29,000,  84,  682. 
By  Col.  Houston,  1891,  chan.  6'  x  75'  m.  1.  w:. 

head  of  Merritt  B.  to  Peconio  B.;  turning  basin  in 

Merritt  B.  6',  x  250'  x  400'  and  extension  of  chan. 

to  2,000'  above  Merritt  B.;  est.,  $44,000,  91,  858. 

PRIVATE  (PRIVATE,  STATE,  AND  COB- 
POBATE)  WOBK. 

A  stock  CO.  chartered  by  New  York  for  imp.  K. 
with  dams,  canals,  and  locks.  No  work  done. 
Charter  annulled,  71,  815.  Dr.  by  private  parties, 
with  dr.  machinery  run  by  horsepower,  71,  815. 
$5,000  app.  by  State  of  New  York  for  imp.,  73, 93; 
74,  ii,  271.  Expended  in  dr.,  74,  ii,  271,  273.  Dr. 
ijy  citizens  of  Riverhead,  73, 916. 

PBOJECTS.    (See  Estimates.) 

By  Maj.  Warren,  chan.  6'  x  76',  71,  86,  811,  814; 
78, 916. 

StIEVETS. 

Au.  act  July  11,  1870,  70,  76;  assigned  to  Maj. 
Warren  and  made  under  his  direction  by  N. 
Russr'l.    B.,  71,815. 

Au.  act  Aug.  2, 1882;  made  by  Maj.  Barlow,  84, 
682. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Col. 
Houston,  91, 857. 


F-41 


SAG  HARBOR,  N.  Y. 


APPEOPBIATIONS. 

Mar.  2, 1829,  $160  (sur.),  Treas.  Doc.  373, 1882. 


1902, 
1902, 
1905, 

1907 

*10,000,  03,  870. 
*3,600,O5,971. 
*16, 000,  05,971. 
*26, 500,  07,998. 

^2.800}08,1046. 

.,   and   loss 

for    sm-., 
08, 1046). 

Total,       59,800    (incl.   misc 
allotted 
$61,946, 1 
COMMERCE. 
Description  of,  1900, 1453. 

$150 
1829, 

CONTBACTS. 

1908.  Peter  Lynam,  placing  riprap  st.  in 
break'r,  $1.37 1.,  03, 871.  (Annulled  June  16, 1904, 
04, 1028.) 

1904.  E.  S.  Belden  &  Sons,  4,900  t.  riprap  in 
break'r,  $1.67  t.,  05,  971. 

1906.  E.  S.  Belden  &  Sons,  placing  9,500  t.  st. 
in  break'r,  $1.67 1.,  06, 964. 

1907.  E.  S.  Belden  &  Sons,  extending  break'r 
by  placing  15,096  t.  St.,  $1.07  t.,  and  suppl.  con- 
tract for  2,104  t.,  07,  1046. 

ENGINEERS. 

Cliief  ol  Engineers.  R.,  91,  81;  99,  142; 
00,  161;  08,  159;  03,  130;  04,  116;  05,  122;  06, 
127;  07, 130;  08, 136;  18,  224. 

In  cbarge: 

Col.  D.  C.  Houston,  1891.    H.,  91,  859. 

Maj.  H.  M.  Adams,  1900.    E.,  1900, 1451. 

Col.  Amos  Stickney,  1903.    R.,  03,  870. 

Capt.  E.  H.  Schulz,  1904.    R.,  04, 1027. 

Col.  W.  E.  Livermore,  1905-06.  R.,  05, 969;  06, 
953. 

Col.  J.  Q.  D.  Knight,  1907-08.  R.,  07,  998;  08, 
1045. 


LEGAL  PROCEEDINGS. 

Suit  against  Peter  Lynam  for  extra  expense  in- 
curred by  U.S.  on  account  of  failure  to  do  work 
contracted  for;  32,296  received  and  placed  to  credit 
of  app.,  05,  970. 


OPERATIONS. 

1908-03.    1,015 1.  St.  placed  in  break'r,  03,  870. 

1903-04.  693 1.  st.  placed  in  break'r;  work  sus- 
pended July  22,  1903,  04, 1028. 

1904-05.  5,920  t.  St.  placed  in  break'r,  com- 
pletmg  610 1.  f.,  06,  970. 

1905-06.    Placmg  st.  in  break'r,  06,  953. 

1906-07.  280  t.  St.  placed  in  break'r;  total  of 
2,050 1.  f .  completed  to  full  cross-section,  07,  998. 

1907-08.  17,079  t.  St.  placed  in  break'r,  08 
1046. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  00, 1452. 

PLANS. 

By  Col.  Houston,  1891,  protection  of  wharves 
from  ne.  storms  by  riprap  break'r  of  3,180',  and  ex- 
tending to  8'  above  m.  1.  w.;  est.,  $71,000,  91,  861. 


PROJECTS. 

Maj.  Adams  est.,  1 
00, 1452. 


,  $71,000  to  constr.  break'r, 


Act  June  13,  1902,  au.  proj.  which  contemplates 
protecting  H.  and  landings  by  a  break'r;  est., 
$71,000,<  03,  169.  Break'r  to  be  of  riprap  and  to 
extend  from  Conklin  Pt.  in  a  n.  by  w.  direction 
about  1,330',  thence  in  a  nearly  nw.  direction  1,850' 
to  the  9'  curve,  making  a  total  1.  of  3,180';  top  to  be 
8'  above  m.  1.  w.  and  6'  w.;  side  slopes  1  on  1,  03, 
870. 


♦Allotments. 
1  Sur.— R.,  Apr, 
482,  55th,  2d.) 


1,1830;  est,  $31,087.65.    (H.D. 
30462°— H.  Doc.  740,  63-2- 15 


'  Trans,  from  allot,  for  Port  Jefferson,  N.  Y. 
8  Trans,  from  allot,  for  Canarsie  B.,  .N  Y. 
»  H.  D.  77,  56th,  1st. 
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SURVEYS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Col. 
Houston,  91, 860. 

Ex.  au".  act  Mai.  3,  1899;  made,  1899,  by  Maj. 
Adams  (K.  fav.;  see  Projects),  00, 14S3. 


Pre  ex  and  sur.  au.  act  June  25, 1910,.witli  view 
to  securing  increased  ancborage  axea  and  proteotmg 
Chan,  between  sMd  H.  and  Gardmers  B.  Irom  the 
erosion  of  Cedar  Pt.;  K.  to  come,  18, 224. 

Map.    03,870. 


F-43  THREEMILE  HAJIBOR,  LONG  ISLAND,  N.  Y. 


COMMERCE. 

Description  of,  00, 1454 

ENGINEERS. 

Chlel  of  Engineers.  R.,  99,  142;  00,  161. 
08  155 

In  ciiarge.  Maj.  H.  M.  Adams,  1900.  R., 
00, 1454. 

Col.  I.  G.  D.  Knight,  08, 122. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  00, 1454. 


H  on  n.  shore  of  s.  fork  of  I.ong  Isld.,  18  m.  w. 
from  Montauk  Pt.  Lighthouse  and  5  m.  e.  from 
SagH. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1899;  made,  1899,  by  Maj. 
Adams  (B.  unfav.),  00, 1455.  „  ,  ^  ■  ,.» 

Pre.  ex.  au.  act  Mar.  2, 1907.  B.  by.Col.  Kmght, 
Auk.  8, 1907 1  (unfav.),  08, 165. 

SuDOle.  R.  by  BEEH.  on  ex.  Concur m  previous 
opinum  that  C.  benefits  does  not  justify  expend, 
required  to  imp.^ 


F-44  FORT  FOND  BAY  AND  HARBOR,  MONTAUK,  N.  Y. 


COMMERCE. 

Description  of,  93, 1078, 1080. 

ENGINEERS. 

CMef  ol  Engineers.    R.,  89,  70;  93, 105;  13, 
254. 

U.  '^3'.C.  Houston,  1888.    R.,  89, 733 
Lt  Col.  G.  L.  Gillespie,  1893.    R.,  93, 1077. 
Col.  S.  W.  Eoessler,  la,  224. 


PHYSICAL  CHARACTERISTICS 

Description  of,  89, 733;  93, 1078, 1080. 

H  is  small  and  comparatively  deep,  situated  on 
n.  side  of  Long  Isld  6  m-  approx  from  Montault 
Pt.  and  124  m.  from  Long  Isld.  City,  9d,  107S. 

SURVEYS. 

Ex  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col. 
Houston  (R.  unfav.),  89,  733.         ,„„  ^^Tt  r^i 

Ex  au.  act  July  13, 1892;  made,  1892,  by  Lt.  Col. 
Gillespie  (R.  unfav.),  93, 1077. 

Pref  ex.  and  sur.  au.  act  Feb.  27, 1911,  la,  im. 


F-47 

ENGINEERS. 

Clilct  of  Engineers.   R.,  06, 140. 

In  charge.    Col.  W.  B.  Livermore,  06, 115. 


FIRE  ISLAND  INLET,  N.  Y. 


SURVEY.  „    „  , 

Pre.  ex.  au.  act  Mar.  3, 1905,  tor  break'r;  B.,  Col. 
Livermore,  1906  (unfav.),"  06, 140. 


F-4:8 

APPROPRIATIONS 


GREAT  SOUTH  BAY,  N.  Y. 


1890, 
1892, 
1894, 
1896, 
1902, 
1905, 
1907, 
"1909-, 
1910, 


$15,000,  91,  827. 

8,000,  93,  726. 

4,000,  96,  847. 
13,000,  96,  747. 
66,000,  Oa,  1010. 

2,000,  05,  977. 

2,000,07,1005. 

3,000,  09, 1077. 
50,000,  10, 1202. 


Total,  163,000  (inol.  sales,  18163,007.37, 18, 1524). 

COMMERCE. 

C.  and  navigation  to  be  benefited  by  imp.,  81, 
■fi7'4 

andchaxaiter;  list  of  ve^els,  01, 1250, 1256, 1257. 

S*r^JlfoTworfrJa%gation  aided  and  0.  beno- 
^\1!i3"59Toi)rt.;l908,  195,000  t.;  1911,  181,000± 
t.,  18, 249. 

''^^Sey  &  Sons,  j.  constr.,  riprap,  S2.80 

^■'isrn^'k.  E.  smith,  dr.,  20t  c.  y.,  93,  726. 
1893.   A.  E.  Smith,  dr.,  34(i  o.  y.,  p.  m.  ($8,500), 

^^'895.   F.  S-  Whitman,  dr.,  14*  c.  y.,  p.  m. 
($3,500),"  96,  747. 


1896.    K.  Simon,  dr.,  23t  c.  y.,  p.  m.;  st.  for 

$2.60 1.  ($5,190),  97, 1110.  10*  „  „    02  inm 

1901.    Frani;Perkinson,dr.,19to.y.,o<!,iim 

IESb     Sk,  DrisooU  &  Co.,  dr..  Great  South 

B.,  23H  0.  y.,  md  in  Patchogue  E.,  23$  0.  y.,  03, 

^^I'qofi     J  M  Briggs,  dr.,  35*  c.  y.,  s.  m.,  00, 960. 
1911.    Co^t^sfDredging  Co.,  dr.,  37.9$  c.  y., 
18, 1525. 

ENGINEERS. 

CWet  ol  Engineers.  Bg  80,  85;  81,  m  8^ 
K7-  PI  78-  98.  83;  93,  90;  94,  81;  80,  91,  «">  "> 
q4  iJJ-  qs  il9-  99, 140, 142;  00, 158, 160-161;  01, 
mm  1249-  oaf  160;  03,  i34;  04, '120;  05,  m; 
oeilt;  07,136;  08,' 143;  09,146;  10,166;  U, 
205;  18,247. 

In  charge:  ,,.  «,< 

Col.  J.  Newton.    B-.  81.674. 

Lt  Col.  MoFarland,  1887.    B.,  87, 759. 

Coi.  D.  C.  Houston,  1890-92.    B.,  91,  825,  92, 

'^Lt  Col  H.  M.  Eobert,  1892-95.    B.,  93, 983;  94, 

'\t^.  ^M.' AdUs,  189M8.    R.,  96,  745;  97, 

''S  cff  W.°k.  H.  Benyaurd,  1899-1900.   R..  99, 

1249;' 00, 1443, 1446, 1460. 
Mai  E.  H.Euflner,1900.    Bj'W'^is; 
C0T.S  m: Mansfield, IMl.   \«^A^^ 
Capt.  Spencer  Cosby,  1902.   R-'«f'„^§^- 
Col.  Ainos  Stiokney,  1903.   »•' O*  J'"- ,. 
Capt  E.H.Schul8, 1904-05.    B.,  04, 1036. 


1H.D.  603, 60th,  1st. 


iComm.  D.  22, 61st,  2d. 


8H.D.909,  59th,  1st. 
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Col.  W.  R.  Livermore,  1905-06.  B.,  06,  976;  06, 
959 

Col.  J.  G.  D.  Knight,  1907-08.  ».,  07, 1005;  08, 
1054. 

Col.  W.  M.  Black,  1909-10.  B.,  09,  1076;  10, 
1202. 

Col.  S.  W.  Koessler,  1911-.  B.,  Hi  1311;  la, 
1524.    ' 

Assistants: 

E.  H.  Taloott.    B.,  81, 674. 

M.  Kingsley.    B.,  87,760. 

LEGAL  PBOCEEMNGS. 

Injunction  served  on  contractor  for  dr.  by  pities 
interested  in  oyster  "beds,  causiag  dr.  to  stop,  04, 
1036;  07, 1005;  injunction  dismissed,  08, 1054. 

OBSTBUCTIONS. 

Complaints  regarding  iish  pounds  obstr.  naviga- 
tion, 05, 977;  public  hearing;  regulations  cstab.  by 
Chief  of  Engmeers,  06, 959. 

OPEBATIOXS. 

1890-91.  450 1.  St.  placed  in  riprap  j.,  complet- 
ing 150 1.  f.,  91, 827. 

1891-93.  2,552  t.  riprap  delivered  in  j.,  com- 
pleting 900 1. 1. ;  16,265  c.  y.  dr.,  93, 725. 

1893-93.    20,000  c.  y.  dr.,  93, 985. 

1895-96.    24,140c.y.  dr.,  96,  746. 

1896-97.  2,266  c.  y.  St.  placed  in  j.  and  10,098 
c.  y.,  p.  m.,  dr.,  97, 1110. 

1897-98.  10,713  c.  y.,  p.  m.,  dr.;  proj.  com- 
pleted, 98, 1011. 

1901-03.    2,966  c.  y.  dr.,  03, 1009. 

1902-03.    46,119  c.  y.  dr.,  03, 875. 

1903-04.  164,369  c.  y.  dr.  from  Patchogue  E. 
and  8,756  c.  y.  from  Great  South  B.,  04, 1036. 

1906-07.  15,705  0.  y.  dr.;  work  stopped  by  in- 
junction, 07, 1005. 

1911-13.    68,097  c.  y.  dr.,  18, 1524. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  91, 825;  00, 1443, 1446;  01, 1262. 
Max.  draft,  tides,  etc.,  13,  248. 


PLANS.   (See  Projects.) 

By  Col.  Nevrton,  1880, 6'  l.-w.  chaa.  head  of  navi- 
gation to  6'  curve.  Great  South  B .,  by  dr.  and constr. 
at  mouth  of  E.  2  parallel  timber  dikes,  aggregating 
2,400 1.  f.;  est..  142,320,  81,  674,  675. 

By  Lt.  Col.  iSloFarland,  1886, 6'  l.-w.  chan.  within 
the  above  limits,  by  dr.  and  ihd  protection  of  the 
cut  by  a  dike  on  the  w.  side;  est.,  S40,0CO,  87, 760. 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  McFarland,  1886,  excavating  chan. 
60'  w.  from  the  highway  br.  at  Patchogue  to  the 
6' contour  in  Great  South  B.,  1  m.;  also  for  protec- 
tion of  the  chan.  in  the  B.  by  riprap  j.  along  the  w. 
side  l,70{i'  1.;  est.,  840,000,  87,  760;  91,  826;  au. 
1890, 13, 247. 

Lt.  Col.  Benyaurd  est.,  1899,  119,560  to  further 
inip.  the  E.,  and  S2,000  an.  mainten.,  00, 1450. 

By  Maj.  Euflner,  chan.  10'  x  200'  m.  1.  w.,  Fire 
Isld.  Inlet  to  central  basin  in  Great  South  B.,  at 
the  mouth  of  Patchogue  E.;  est.,  166,000,  and  $2,000 
an.  mainten.,  01, 1256;  au.  act  June  13,  1902,i  03, 
160. 

Col.  Black  recom.,  1909,  extension  of  existing  j., 
building  of  j.  on  e.  side  of  chan.,  and  restoring 
Chan,  to  proj.  d.;  est.,  J75,000,  09, 1076. 

Act  June  29,  1910,  au.  redr.  chan.  and  constr.  of 
js.;  est.  for  completion  increased  to  $141,000,  10, 
166. 

StIBVETS. 

Au.  act  June  14,  1880;  made,  1880,  by  Col.  New- 
ton, 81,  674. 

Ex.  mouth  of  Patchogue  H.  au.  act  Aug.  S,  1886; 
made,  1886,  by  Lt.  Col.  McFarland,  87, 759. 

Ex.,  1893-94,  by  Lt.  Col.  Eobert,  94, 707. 

Ex.,  for  8'  chan..  Fire  Isld.  Inlet  to  Patohbgue, 
au.  act  Mar.  8,  1899;  made,  1899,  by  Lt.  Col.  Ben- 
yaurd (depth  existing;  B.  unfav.),  00, 1445. 

Ex.  of  E.  au.  act  Mar.  3,  1899;  made,  1899,  by 
Lt.  Col.  Benyaurd  (B.  fav.;  see  Projects),  00, 1446. 

Ex.  and  sin.  au.  act  June  6, 1900,  Fire  Isld.  Inlet, 
Great  South  B.  to  Patchogue  K.,  for  chan.  not  less 
than  10'  X  200'  m.  1.  w.  (see  Projects);  >  made  by 
Maj.  Euflner,  01, 223, 1249, 1255. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,249.  ■^,      '       ' 

Maps,  93,  984;  03,  876. 


F-48(a)  FREEPORT,   CHANNEL  CONNECTING, 
GREAT  SOUTH  BAY,  N.  Y. 


WITH 


COniMEBCE. 

Chiefly  in  oysters,  93, 1137. 

ENGINEERS. 

Chief  of  Engineers^  E.,  93, 118. 


In  charge 

1136. 


Capt.  T.  L.  Casey, 


B.,  93, 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 1136. 

SUBVBY. 

Ex.  au.  act  July  13,  1892;  made  by  Capt.  Casey, 
1892  (B.  unfav.),  93, 1136. 


F^8(b)    JAMAICA  BAY,  GREAT  SOUTH  BAY,  AND  PECO- 
NIC  BAY,  N.  Y.  (Waterway  connecting.)* 


ENGINEEES. 
Cblet  of  Engineers.   B.,  08. 155. 

In  cbarge.    Col.  J.  G.  D.  Knight.    B.,  08, 122. 


SOEVEYS. 

Pr^.  ex.  au.  act  Mar.  2, 1907,  for  chan.  6'  x  100'  to 
and  through  Great  South  B.  to  Peconic  B.,  incl. 
Chans,  to  Parsonage  and  Sumpawams  Es.  and  Free- 
port  and  Massapequa  Creeks;  E.,  Col.  Knight, 
July  17, 1907  (unfiv.),"  08, 165. 


F-58    BROWNS  CBEEE,  SAYVILLE,  LONG  ISLAND,  N.  Y. 


APPEOPEIATIONS. 

1890,  $12,000,91,830. 
1892,  6  000,  93,  729. 
1894,  4,000,  95,  849. 
1896,  4,000,  96,  750. 
1899,    3,000,  99, 1248. 


1905, 
1907, 
1910, 


3,000,  OS,  976. 
6,000,07,1004. 
3,000,  10, 1201. 


Total,    39, 000  (add'l,  $1.38,  sales),  13, 1523. 


1 H.  D.  103, 56th,  2d. 


2  H.  D.  449,  60th,  1st. 
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COBOHEItCE. 

Presmt  and  prospective  C.  ol  the  locality,  90, 670. 
iSeneflt  ol  imp.  to  fishing  industry  as  H.  o!  refuge; 
no  effect  on  rates,  10, 165. 
Description  of,  11, 205. 
Tonnage,  1911-12, 7,950 1.,  12. 1524. 

CONTBACTS. 

1891.    E.  Bailey  &  Sons,  riprap  ].  eonstr.,  J2.80 

t       91     830  •        r       X   » 

"1892.    A. E.  Smith, drg., 34*c. y., p. m.  (tS.lOO), 
93,  989. 

1895.  A.  E.  Smith,  drg.,  15*  o.  y.,  p.  m.  (»3,500), 
96,750. 

1896.  K.  Simon,  drg.,  ISt  c.  y.,  s.  m.  ($3,500), 
97,1113. 

1899.    C.  Vivian,  drg.,  13i*  c.  y .,  p.  m.  (12.500) 
1900, 1418. 
1905.    Leek  &  Field,  drg.,  20(  c.  y .,  06, 959. 

1910.  Advertisement  of  work  delayed  in  at- 
tempt to  procure  consent  of  abutting  property 
owners  for  disposal  of  material  on  adjacent  uplands; 
attempt  successful;  proposed  to  combine  work 
with  Great  South  B.  and  invite  proposals,  11, 1310. 

1911.  Maritiiae  Dredging  Co.,  dr.,  41*  c.  y., 
12, 1523. 

ENGINEEBS. 

Chief  ol  Engineers.  B.,  89,  71;  90,  63;  91, 
79;  92,  83;  93,  91;  94,  81;  95,  92;  96,  89;  97, 124; 
98, 119;  99,  140;  00, 157;  01,  209;  02,  159;  03, 
133;  04,  119;  05,  126;  06,  131;  07,  135;  08,  141; 
09, 145;  10, 164;  11, 204;  12,  246. 


In  cbaige: 

Col.  D.  C.  Houston,.  1888-92. 
828;  93, 727. 
Lt.  Col.  H.  M.  Robert,  1893-95. 


B.,  90,  669;  91, 

B.,  93, 986;  94, 
708;  (Coy  95, 847. 

Maj.  H.  M.  Adams,  1896-98.  B.,  96,  748;  97, 
1111;  98, 1012. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    B.,  99, 1247. 

Maj.  E..H.  Buflner,  1900.    B.,  00, 1417. 

Col.  S.  M.  Mansfield,  1901.    E.,  0 !,  1219. 

Capt.  Spencer  Cosby,  1902.    B.,  02, 1008. 

Col.  Amos  Stickney,  1903.    E.,  03,  874. 

Capt.  Edward  H.  Sohulz,  1904.    B,  04, 1035. 

Cot  W.  E.  LIvermore,  1905-06.  E.,  06,  975;  06, 
958. 


Col.  John  G.  D.  Knight,  1907-08.  E.,  07, 1004; 
08, 1053. 

Col.  W.  M.  Black,  1909-10.  B.,  09,  1075;  10. 
1201. 

CoL  S.  W.  Eoessler,  1911-.  E.,  11,  1310;  12. 
1522. 

Assistant.    Lt.  J.  C.  Saniord.    B.,  90, 669. 

OFEBATIONS. 

1891-92.  492  1.  f.  w.  j.  and  275  1.  f.  e.  j.  com- 
pleted, 92, 728. 

1892-93.  273  t.  st.  deposited  in  e.  j.  and  12  000 
c.  v.,  p.  m.,  dr.,  93, 988. 

1895-96.    17,903  0.  y.,  p.  m.,  dr.,  96, 749. 

1896-98.  In  coimection  with  previous  year 
24,279  c.  y.,  p.  m.,  dr.,  97, 1112;  98, 1013. 

1899-00.    15,727  c.  y.  dr.,  00, 1417. 

1905-06.  1,200'  Chan,  restored  to  proj.  d.  and 
w.,  06, 958. 

1908-09.  Dr.  bids  advertised  lor  and  none  re- 
ceived, 09, 1075. 

1909-10.  Dr.  bids  advertised  lor  and  none  re- 
ceived, 10, 1201. 

1911-12.    15,000  c.  y.  dr.,  12, 1523. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90,  669;  06, 131;  11, 205. 

Bapid  shoaling,  due  to  inflow  of  mud  from 
mai'sbes,  07, 136. 

Narrow  stream  emptying  into  Great  South  B. 
Long  Isld.,  near  Browns  Pt.,  12, 246. 

PBOJECTS. 

By  Col.  Houston,  1889,  chan.  6'  x  100'  m.  1.  w, 
from  the  6'  curve  in  the  B.  up  to  the  first  bend  in 
the  creek,  1,850';  est.,  S46,000,  90, 673;  92,  728. 

Becom.,  1907,  that  work,  except  for  mainten,,  be 
suspended,  07, 136.  Bapid  deterioration  of  work, 
due  mainly  to  inflow  of  mud  from  marshes,  12, 246. 

SUE  VETS. 

Au.  act  Aug.  11, 1888;  made,  1S89,  by  Col.  Hous- 
ton, 90, 673. 

Of  Chan.,  08, 1053;  11,204. 

Cong,  docs.,  etc.,  relatmg  to  exs.,  surs.,  plans,  etc., 
12,  247. 

Maps.    94,710. 


CHAMPLEV  (Champlins)  CREEK,  N.  Y. 


F-60 

C09IMEBCE. 

None,  91, 943. 

ENGINEEBS. 

Cblcf  ol  Engineers.    E.,  91, 943. 
In  charge.    Lt.  Col.  G.  L.  Gillespie.    E.,  91, 
943. 


PHYSICAL  CHAEACTEBISTICS. 

Description  of,  91,  943.  At  e.  end  of  Islip,  on  s. 
shore  of  Long  Isld.,  and  is  trib.  to  Great  South  B., 
which  it  enters  about  opposite  Fire  Isld.  Light. 

SUEVEV. 

Ex.  an.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 


F-62 


Gillespie  (B.  unfov.),  91, 943. 

BAY  SHOKE,  LONG  ISLAND,  N.  Y. 


COMMERCE. 

Description  of,  00, 1442. 

ENGINEEBS. 

Chief  of  Engineers.    E.,  99,  If ;  00, 180. 
lii  charge.  Xt.  CoL  W.  H.  H.  Benyaurd,  1900. 
B.,  00, 1441. 


PHYSICAL,  CHAEACTEBISTICS. 

Description  of,  00, 1441. 

SUEVEY. 

Ex.  au.  act  Mar.  3, 1899;  made,  1899,  by  Lt.  Col. 
Benyaurd  (B.  unfav.),  00, 1442. 


F-63       SUMPAWANUS  (Babylon  Creek)  INLET,  N.  Y. 


APPBOPBIATIONS. 

1881  15,000,  81,  683. 

1882  2,000,  82,  673. 

Total,    7,000 

COMMEBCB.  ,...,,. 

Est  an  C.oI3,000t.,  would  probably  bemoreased 

^B&'^l^^^t^^^Vi^^i^'^  Of 


V.  S.  interest  »3>  H""- 


CONTBACTS. 

1883.    J.  MoDermott,  dr.,  69*  c.  y.,  83, 569. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  80,  85;  81, 105;  82, 
107;  83, 104;  84, 110;  85, 100;  86, 102;  87,M;  88, 
66;  89,  85;  90, 75;  91,  94;  92, 98;  93, 106;  94, 95, 
95, 107;  97, 140. 

Col.*!.  Newton,  1880-83.    E.,  81, 652;  82, 672. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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Lt.  Col.  G.  L.  GUlespie,  1883-85.    K.,  83,  568,  PLANS. 

^^I^  ?\J*\r  ir..i„„^    1005  oo     n     an    T^o  ^*-   ^o'-   MoFarland   reported,    1888,    that  the 

oH-.i'''L^o„'*''^"'*°'^'  1885-89.    R.,  86,  748;  limited  C.  ol  the  inlet  did  not  wamnt  formation  of 

87,  740:  88,  029.  more  than  .5'  rhan     Sfi   fi.^n 

Capt.  T.  L.  Casey,  1889-94.    R.,  89, 817;  90, 841;  ™"^  ™™  "  •"""■'  "'*'  "'"'• 


91,  978;  93,  863;  93,  1100;  94,  794. 
U.  Col.  G.  L.  Gillespie,  1896.    R.,  9S,  966. 
Maj.  H.  M.  Adams,  1896-97.    R.  97, 1172. 

Assistant.    R.  H.  Talcott.    R.,  81,  6S4. 

OPERATIONS. 

1888-83.    9,481  c.  y.  dr.  from  ohan.,  83, 568. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88,  629;  97, 1173. 


PROJECTS. 

By  Col.  J.  Newton,  1880,  imp.  of  the  inlet  by 
excavation  of  a  6'  m.  1.  w.  ohan,  from  head  of  tide 
water  to  the  B.;  w.  in  inlet,  100',  and  at  mouth, 
160';  est.,  $23,115,  81, 655;  99, 864. 

SURVEY. 

Au.  act  June  14,  1880;  made,  1880,  by  Col.  New- 
ton, 81,  653. 

Ex.  au.  act  Jime  3,  1896;  made  by  Maj.  Adams, 
1897  (R.  unlav.),  97,  1173. 


F-64 


CARRLS  RIVER,  N.  Y. 


COMMERCE. 

None,  and  none  expected,  95, 1004. 

ENGINEERS. 

Chief  of  Engineers.   R.,  95, 121. 
In  charge.    Capt.  T.  L.  Casey,  1895.    R.,  95, 
1003. 

PHYSICAL  CHARACTERISTICS. 

One  of  the  many  creeks  draining  the  uplands 
down  into  Great  South  B.,  Long  Isld.,  95, 1003. 


PRIVATE  WORK. 

Est.,  1895,  that  about  $5,000  had  been  spent  by 
private  enterprise  in  the  imp.  of  the  stream,  95, 
1004. 

SURVEY. 

Ex.  au.  act  Aug.  17,  1894;  made  bv  Capt.  Casey 
1894  (R.  untav.),  95, 1003. 


F-67 


SEAFORD  CREEK,  L.  I.,  N.  Y. 


COMMERCE. 

Description  of,  93, 1135. 

Not  probable  that  imp.  of  creek  would  withdraw 
trafflc  from  the  raihoads,  93, 1135. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93, 118. 

In  charge.    Capt.  T.  L.  Casey,  1893.    R.,  93, 
1134. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1134. 

SURVEY. 

Ex.  au.  act  July  13,  1892;  made  by  Capt.  Casey 
1892  (R.  unfav.),  93, 1134. 


F-68  BALDWIN  RIVER  (Parsonage  Cr.),  N.  Y- 


COMMERCE. 

None,  and  none  looked  for,  85,  789. 

ENGINEERS. 

Chief  of  Engineers.    R.,  85, 114. 
In  charge.    Maj.  G.  L.  Gillespie,  1885.    R.,  85, 
781. 

PHYSICAL  CHARACTERISTICS. 

Locality  described,  85,  789. 


On  the  w.  side  of  village  of  Baldwin,  21*  m.  e.  of 
Long  Isld.  City. 

PLANS. 

In  1884  Maj.  Gillespie  reported  that  desired  imp. 
would  cost  $20,000,  85,  789. 

SURVEYS. 

Ex.  au.  act  July  5, 1884;  made  by  Maj.  Gillespie 
(R.  unfav.),  86, 789.  '^ 


F-73 


EAST  ROCKAWAY  CREEK,  N.  Y. 


ENGINEERS. 

Chief  of  Eugtaeers.    R.,  89,  93. 

In  charge.    Capt.  T.  L.  Casey,  1888.    R.,  89, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 841. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Capt 
McC.  Derby  (R.  unfav.),  89, 840. 


F-76    WOODSBURG  CHANNEL,  HEMPSTEAD  BAY,  N.  Y. 


COMMERCE. 

Description  of,  95, 880. 
Limited,  95, 880. 

ENGINEERS. 

Chief  of  Engineers.    R.,  95, 94. 

In  charge.    Lt.  Col.  H.  M.  Robert,  1895.    R., 
95, 879. 

Assistant.    Lt.  W.  E.  Craighill.    R.,  95,  879. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  879. 

Chan,  in  w.  part  of  Hempstead  B.,  a  mass  of 
small,  irregular,  and  shallow  Chans,  extendmg 
from  South  Oyster  B.  on  the  e.  to  Jamaica  B.  on 
thew.,  95, 879. 

SURVEY. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Robert,  1^94  CR.  unfav.),  95, 879. 
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F-78(a)      ROCKAWAY   INLET,   CANARSIE  AND    SHEEPS. 
HEAD  BAYS,  N.  Y. 

COMMEBCE. 

Important,  78,  426;  79, 409,  401. 

ENGINEERS. 


Cbiet  of  Engineers.   B.,,78, 58;  79, 66. 
399°        '^*'  T^*- Co'- Newton.    B.,  78,  424;  79, 
Assistant.    U.  H.  Talcott.    B.,  79,  401. 

PHTSICAt  CHABACTERISTICS. 

Description,  78,  425;  79,  399-402. 


PLANS. 

Discussion  of  plans  by  Lt.  Col.  Newton,  1878  tor 
break'r  and  imp.  inlets,  78,  425-425  79, 400 

No  permanent  imp.  possible  for  Eockaway  Inlet 
1879.  The  imp.  of  Canarsie  B.  by  means  of  dikes 
uiclosmg  a  tidal  basin;  est.,  $88,000;  rccom.  Sim- 
ilar imp.  for  Slieepshead  B.;  est.,  110,000,  79,  400. 

SUB  VETS. 

By  R.  H.  Talcott,  1878,  between  Rockaway  Inlet 
and  Coney  Isl.,  inc.  Canarsie  and  Sheepsliead  Bs 
78,  58;  79,  66,  399;  401.  ' 


F- 78(b)     JAMAICA    BAY    TO    ROCKAWAY    INLET,   N.  T. 

(Channel.) 

PHYSlCAt  CHARACTERISTICS. 

Description,  87, 754. 


COMMERCE. 

Value  of  oyster  trade,  87,  755. 


ENGINEERS. 

Chlel  of  Engineers.    E.,  87, 67. 
In  charge.    Lt.  Col.  W.  McFarland,  li 
87, 754. 
Assistant.    M.  Eingsley.    B.,  87,  756. 


B., 


SURVEY. 

Ex.  au.  act  Aug.  S,  1886;  made,  1886,  by  Lt.  Col. 
McFarland  (R.  unfav.— cost  too  great),  87, 764. 


F-79 


JAMAICA  BAY,  N.  Y. 


AFPBOPBIATIONS. 

1910,     $250,500,10,1212. 
300,000,18,1526. 


1912, 


Total,    550,500  (inol.  sales,  etc.,  $560,539.11, 18, 
1526). 
COMMEBCE. 
1910, 1,786,000±  t.;  1911,  957,000±  t.,  13, 261. 

ENGINEERS. 

Chief  of  Engineers.  R.,  08, 155;  09, 158;  10, 
178;  11,208;  13,249. 

In  charge: 

Col.  J.  G.  D.  KnlgM,  1908-09.    OS,  122;  09, 124. 
Col.  W.  M.  Black,  1910.    B.,  10, 1212. 
Col.  S.  W.  Hoessler,  1911-.    R.,  11,  1312;  13, 
1525. 

OPERATIONS. 

1911-18.  Location  made  of  18'  x  500'  elian., 
13, 1526. 

PHYSICAI,  CHARACTERISTICS. 

Details;  draft,  tides,  etc.,  10,  179;  shifting  of 
Chan.,  13, 251. 

Lies  wholly  in  limits  of  N.  Y.  C.  on  s.  shore  of 
Long  Isld.;  4  m.  x  .8  m.;  connected  to  ocean  at 
1  ockaway  Inlet  by  shifting  clian;;  Ibw-lying  hum- 
mocks reduce  area  of  w.  sur&ce,  13, 249. 


PRIVATE  WORK. 

City  of  New  York  app.  $1,000,000  as  its  part  of 
proposed  work— bulkhead  work,  $50,000:  dr.  main 
Chan.  Jamaica  B.,  $150,000  (to  be  reimbursed  by 
TJ.  S.);  for  gaming  fill  lands,  $750,000;  misc.,  $59,000— 
approv.  by  Sec.  of  War,  11, 208;  18, 250. 

PROJECTS. 

Act  June  25,  1910,  au.  dr.  to  obtain  entrance 
chin.  18'  X  600',  entrance  to  be  later  30'  x  1,500', 
and  malnten.  of  entrance;  dr.  of  interior  chans.  by 
city  of  New  York  to  be  reimbursed  by  U.  S.  and 
bulkheac^ng  of  shores  .of  the  B.  and  filling  behind 
bulkheads  by  city  of  New  York,'  the  ultimate  cost 
to  US.  should  not  exceed  $7,430,050  plus  cost  of 
mainten.  of  entrance,  10, 178;  13,  1525,260. 

Act  July  25,  1912,  app.  $300,000,  from  which 
amount  city  of  New  Yoric  to  be  reimbursed  for  dr. 
at  not  to  exceed  80  c.  y.,  etc.,  13,  261. 

SURVEYS. 

Pre.  ex.  au.  act  Mar.  2, 1907,  for  Chan.  6'  x  100'  to 
and  through  Great  South  B.  to  Peconic  B.,  incl. 
Chans,  to  Parsonage  and  Bumpawams  Rs.  and 
Freeport  and  Massapequa  Creeks;  R.,  Col.  ICmght, 
July  17, 1907  (unfav.),2  08, 155. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  incl.  en- 
trance to  B.  at  Rockaway  Inlet,  and  waters  having 
outlet  in  Dead  Horse  Inlet;  Rs.,  Col.  Ejiight,  1907 
and  1909;  est.,  $7,430,000,'  09, 168. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ete., 
13,  251. 


F-80     JAMAICA  BAY  TO  LONG  BEACH  INLET,   N.  Y. 

Assistant.    G.  W.  Euehnle.    R.,  93, 847. 


APPROPRIATION. 

1892,  $9,460,  93, 1070. 
CONTRACT. 

1893.  E.  Brainard,  dr.,  261*  c.  y.  ($8,642.50), 
93, 1070. 

ENGINEERS. 

Chief  of  Engineers.  E.,  98,  97;  93,  103;  94, 
93;  9S,  106. 

In  charge.  Lt.  Col.  G.  L.  Gillespie,  1892-95. 
E.,  93, 840,  845;  93, 1069;  94,  779;  9S,  958. 


OPERATIONS. 

1893-93.    13,845  c.  y.  dr.,  93, 1069. 
1893-94.    20,174  c.  y.  dr.,  94, 780. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  93, 841. 

PROJECTS. 

By  Lt.  Col.  Gillespie,  1891,  dr.  navigable  water- 
way 6'  X  60'  m.  1.  w.,  from  Beach  Chan,  to  somept. 


1  H.  D.  1488, 1506,  60th,  2d. 


2  H.  D.  449, 60th,  1st. 


rStee  pp.  14-22  for  "I 
Lexplanations,  etc.  J 
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on  the  e.  sbore  of  Jamaica  B.;  3  routes  submitted; 
cost,  resp.,  $21,406,  $18,920,  and  $9,460,  9S,  846,  847; 
93, 1069. 


SUBVET. 

Sur.  au.  act  Sept.  19, 1890;  made,  1891,  by  Lt.  Col. 
Gillespie,  93,  845. 


F-86 


FAR  EOCKAWAY  AND  INWOOD,  N.  Y. 


COMMERCBi. 

Description  of;  $402,000  an.,  97, 1171. 

ENGIXEEBS. 

Cblet  of  Engineers.    B.,  97, 140. 

In  charge.    Maj.  H.  M.  Adams,  1896-97.    E., 
97,1170. 


PHYSICAL  CHABACTBEISTICS. 

Description  of;  Far  Eoclcaway  and  Inwood  and 
adjoining  villages  on  the  e.  end  of  Jamaica  B.,  97, 
1171. 

SUB  VETS. 

Ex.  Chan,  at  Far  Rockaway  and  Inwood  au.  act 
June  3,  1896;  made,  1897,  by  Maj.  Adams  (B. 
unfav.),  97, 1171. 


F-91      CORNELLS    CREEK  AND    LANDING,  TO  JAMAICA 
BAY,  N.  Y.     (Water  connection.) 

ENGINEERS. 

Chief  of  Engineers.  B.,  SO,  85;  81, 108. 
In  charge.  Col.  J.  Newton.  B.,  81,  671. 
Assistant.    B.  H.  Talcott.    B.,  81,  672. 

PLANS. 

By  Col.  Newton,  1880,  dr.  Chan.  60'-70'  w.,with  a 


d.  of  2'  m.  1.  w.,  Jamaica  B.  to  Cornells  Landing: 
est.,  $29,900,  81,  673. 

SUB  VETS. 

Au.  act  June  14,  1880;  made,  1881,  by  Col.  New- 
ton, 81,  671. 


F-93 

COMMEBCE. 

None,  88, 639. 


ENGINEEBS. 

Chiel  of  Engineers.    B.,  88,  67,  638. 
In  charge.    Lt.  Col.  W.  McFarland,  1888.    B., 
88,  638. 
Assistant.    G.  W.  Kuehnle.    K.,  88,  639. 


SPRING  CREEK,  N.  Y. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  88,  638,  639. 

SUE  VET. 

Ex.  au.  act  Aug.  5, 1886;  made,  1887,  by  Lt.  CoL 
McFarland  (B.  unfav.),  87,  317;  88,  638. 


F-95 


CANARSIE  BAY,  N.  Y. 


APPBOPBIATIONS. 

1880,  $10,000,  80,  515. 

1881,  5,000,81,650. 

1882,  'SjOOO,  83,  670. 
1884,  5,000,  84,  732. 
1886,  10,000,86,748. 
1888,  10,000,  88,  628. 
1890,  5,000,  90,  841. 
1892,  5,000,93,867. 
1894,  2,000,  95,  967. 
1896,  10,000,96,763. 
1902,  *5,000,  03,  870. 
1905,  *2,600,  05,  969. 

1907,  13,250,  07,  997;  13, 1518. 

Total,    75,750, 13, 1518.' 

COMMEBCE. 

Increased  business  through  restoration  of  cban., 
81, 651.  ' 

Benefit  of  imp.,  83,  565. 

Fishing  industiy  of  the  B.,  88,  628;  large,  94, 
795. 

Transportation  developed,  but  no  reduction  In 
rates,  10, 154;  13, 241. 

Greatly  benefited  by  imp.,  11,  200. 

1901, 450,000 1.;  1908, 240,075 1.;  1910, 44,800 1.,  13, 

CONTEACTS. 

1880.  Henry  Du  Bois  &  Sons,  pile  dike,  81, 
650;  completed,  81,  651. 

1881.  E.  Brainard,  dr.,  48i|!  c.  y.,  83,  565;  com- 
pleted, 83j664. 

1884.  Henry  Du  Bois  &  Sons,  dr.  and  diking, 
35|  0.  y.,  and  $29.37  1. 1..  respy.,  85, 740;  completed, 
85,  739. 


1888.  S.  A.  Kelly,  pile  dike  oonstr.,  $9.87  1.  f. 
88,  629. 

1891.  E.  Brainard,  dr.,  24J(f  o.  y.,  91,  980. 

1893.  J.  n.  Fenner,  dr.,  24$  and  40$  c.  v. 
($4,000),  93, 1102.  V        J. 

1896.  E.  Brainard,  dr.,  280  o.  y.,  a.  m.  ($10,000) 
97, 1116. 

1904.  Kirk,  Driscol  &  Co.,  dr.,  35*  c.  v.,  s.  m., 
05, 969.  .       .     *      J  ,  ■. 

1906.  J.  M.  Briggs,  dr.,  39i|;  c.  y.,  s.  m.,  06, 963. 
ENGINEEBS. 

Chief  of  Engineers.  E.,  80,  84;  81,  104;  S3, 
105;  83,  103;  84,  108;  85,  98;  86,  101;  87,  64;  88, 
65;  89,  84;  90,  75;  91,  95;  93,  98;  93,  106;  94,  96; 
95,  108;  96,  89;  97,  125;  98,  120;  99,  139;  00, 
156;  01,  208;  03,  159;  03,  130;  04,  115;  OS,  122; 
06,  126;  07,  129;  08,  135;  09,  137;  10,  164;  11 
199;  13, 240.  I       .        .       , 

In  charge: 

Col.  J.  Newton,  1878-83.  E.,  SO,  514;  81,  649; 
83,  669. 

Lt.  Col.  G.  L.  GUlespie,  1883-86.  B.,  S3,  664 
84, 731:  85, 739.  .       .     u 

Lt.  C!ol.  W.  McFarland,  1886-89.  E.,  86,  746 
87, 737;  88, 627.  .        .   '  o 

Capt.  T.  L.  Casey,  1889-94.  E.,  89, 816;  90, 839 
91,  980;  93,  866;  93, 1101;  94,  795. 

Lt.  Col.  G.  L.  Gillespie,  1895.    E.,  96,  966. 

Maj.  H.  M.  Adams,  1896-98.  E.,  96,  751;  97. 
1114;  98,1014.  ,       ,  .o  ,  i,,, 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    E.,  99, 1245. 
Maj.  E.  H.  EufEner,  1900.    E.,  00, 1415. 
Col.  S.  M.  Mansfield,  1901.    E.,  01, 1218. 
Capt.  Spencer  Cosby,  1902.    B.,  03, 1007. 
Col.  A.  Stiokney,  1903.    B.,  03,  869. 
Capt.  E.  H.  Schulzj  1904.    E.,  04, 1026, 


^Allotments. 


'  $760  transferred  to  allotment  for  H.  at  Sag  H.,  N.  Y.,  08, 1045. 
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^Col.  W.  B.  Livermore,  1905-06.  E.,  05, 968;  06, 
10« '■  ''■  ^'  "■  ^^'S^''  1907-08.  E.,  07,  996;  08, 
IIM*''  ^'  "■  ^^^'  l^"^!"-  ^•'  09>  1067;  10, 
^Col.  S.  W.  Rosssler,  19U-.    E.,  11,  1304;  18, 

OPEEATIONS. 

Jf  §2"§**   1'"™  1- 1-  of  timber  dikebuUt,  81, 649. 

1883-83.    9,726  c.y.  dr.,  83,664. 

1884.8S.  7,535  c.  y.  dr.  and  60'  added  to  e.  end 
of  dike,  85,739. 

1887-88.  2,946c.  y.  dr.,  690 1.  f.  of  piling  driven, 
and  30'  of  dike  timbered  and  prepared  tor  st.  filling, 
88,  626. 

1888-89.    33,320  0.  y.  dr.,  820'  of  dike  built,  89, 

1891-93.    12,760  c.  y.  dr.;  repairs  to  n.  dike,  92, 

1898-93.  7,867  0.  y.  dr.,  93, 1101. 

1893-94.  About3,000c.y.  dr.,  94,795. 

1895-96.  N.  dike  slightly  repaired,  96, 762. 

1896-97.  35,714 c.y. dr., 97, 1116. 

1904-05.  13,689  c.  y.  dr.,  06, 968. 

1906-07.  5,131  c.  y.  dr.,  07, 996. 

PHYSICAL  CHARACTEEISTICS. 

Description  of,  88,  627;  96, 761;  10, 154. 

F-96 


B.  is  tbe  nw.  part  of  Jamaica  B.  at  and  in  front  ol 
Canarsie  Landing.  Jamaica  B.  is  about  6  m.e  and 
w.  by  4  m.  n.  and  s.,  connecting  with  Atlantic 
Ocean  through  Kockaway  Inlet,  in  the  s.  part  of 
Long  Isld.,  and  is  7  m.  from  the  Narrows,  New 
York  H.,  96, 751. 

Chan,  has  deteriorated;  dikes  in  poor  condition 
11, 199. 

Max.  draft  6'  in  main  chan.,  2i'  in  W.  Branch 
and  3'  in  E.  Branch,  18,  241. 

Range  of  tides,  4.7',  18, 241. 

PEIVATE  WOEK.    (See  Projects,  1912.) 

PEOJECTS. 

By  Col.  Newton,  1879,  chan.  of  entrance  into 
Canarsie  B.,  of  navigable  w.  and  not  less  than  6'  d., 
through  the  aid  of  dikes  inclosing  a  tidal  basin' 
est.,  188,000,  79,  400;  80,  84;  83,  670;  91,  981;  93, 
866. 

City  of  New  York  has  determined  to  carry  out 
this  imp.;  it  is  not  believed  U.  S.  should  expend  any 
more  money  on  the  proj.,  18, 241. 

SXJEVETS. 

Canarsie  B. 

Maps.    83, 670;  04, 1026. 
Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 241. 


INDIAN  CREEK  (Jamaica  Bay),  N.  Y. 


ENGINEEES. 
Chlet  of  Engineers.   B.,  10, 180. 
In  charge.   Col.  W.  M.  Black,  10, 138. 


SUEVET. 

Ex.  au.  act  Mar.  3,  1909,  for  d.  of  6';  E.,  Col. 
Black,  Aug.  11, 1909  (unfav.),'  10,  ISO. 


F-103 


SHEEPSHEAD  BAY,  N.  Y. 


AFPBOPEIATIONS. 

1880, 

13,000,80,515. 

1881, 

5,000,81,662. 

1882, 

3,000,88,672. 

1884, 

5,000,84,734. 

1886, 

6,000,  86,  745. 

1888, 

6,000,  88,  626. 

1912, 

13,600,13,1627. 

Total,  39,600  (see  H.  D.  421,  57th,  2d). 
COMMEECE. 

1892,  valued  at  13,598,000;  increasing,  93, 1103. 

1894,  the  H.  of  minor  importance;  it  would  con- 
tinue to  be  so  until  the  entrance  would  be  imp.  by 
an  extensive  system  of  js.,  93, 1103. 

Est.  at  11,000 1.  per  year.  Probable  C.  were  imp. 
made,  est.  at  100,000 1.,  04, 1080. 

1911,  28,700 1.,  18,  252. 

CONTRACTS. 

1888.  H.  N.  &  A.  J.  Beardsley,  dr.,  45*  c.  y. 
83  567. 

1884.  Atlantic  Dredging  Co.,  dr.,  13i*  c.  y., 
85, 742. 

1889.  M.  H.  Flannery,  dr.,  25*  c.  y*,  89, 814. 

ENGINEEES. 

Chief  of  Engineers.  E.,  80,  84;  81,  105;  83, 
106:  83, 103;  84,  109;  86,  99;  86, 100;  87,  64;  88, 
64;  89,  83;  90,  74;  91,  96;  98, 99;  93, 107;  94, 96; 
96, 109;  04, 127, 1074, 1077;  10, 181;  18,  262. 

Boards.  BERH.  considers  it  not  advisable  to 
undertake  imp.  at  "present"  time,  04, 1076, 1077, 
1078. 

Col-'j.  ifewton,  1878-83.    B.,  80,  615;  81,  651; 
it.  Col.  G.  L.  Gillespie,  1883-86.    E.,  83,  566; 

*  Lt?(iof.V.\crarland,  1886-89.    E.,  86,  743; 

*  towt 't. ^."0*8^67, 1888-94.    E.,  89, 814;  90, 837; 
Bl  &2"-  92. 868;  93, 1103;  94, 796. 

°Yt%l  G. r 'Gm^pie,'l895!    E.,  95, 968. 
Col.  Amos  Stlokney,  1904.    E.,  04. 1078. 


Col.  W.  M.  Black,  10, 138. 

Col.  S.  W.  Roessler,  1912-.    E.,  13, 1627. 

Assistant.    1st  Lt.  J.  R.  Slattery.    B.,  04, 1079. 

OPEEATIONS. 

1883-84.    20,000  C.  y.  dr.  from  chan.,  84, 733. 
1886-86.    21,266  c.  y.  dr.  Iroin  cut  at  Dead 
Horse  Inlet,  86, 744. 
1889-90.    27,025  c.  y.  dr.,  90,  838. 

PHYSICAL  CHAEACTEEISTIC^. 

Description  of,  88,  624;  04, 1079, 1080;  12, 252. 
PLANS.    (See  Projects.) 

In  1888,  in  view  of  the  small  C.  need  for  unp., 
Lt.  Col.  McFarland  did  not  consider  further  app. 
necessary,  88,  626. 

PEOJECTS.    (See  Plans.) 

By  Lt.  Col.  Newton,  1879,  imp.  of  Sheepshead  B. 
by  diking  and  dr.;  est.,  1100,000,  79,  400;  86,  743, 
745. 

In  1882,  proj.  changed  to  one  for  the  excavation 
of  a  crib  6'  x  100'  m.  1.  w.,  to  connect  Sheepshead  B. 
with  Dead  Horse  Inlet;  also  for  dr.  within  chan.; 
est.,  $34,200,  88,  671;  86, 744;  87, 735;  98, 868. 

By  Col.  Stiokney,  dr.  out  the  old  chan.  and  clos- 
ing the  cut-ofl  Chan,  with  a  sheetr-pile  dike;  est., 
$104,620.16;  or  dr.  the  cut-off  chan.  and  protecting 
it  with  a  riprap  dike;  est.,  $71,786,2  04, 107M0. 

Act  July  26, 1912,  au.  chan.  6'  x  100'  from  6'  erai- 
tour  in  ocean,  to  corresponding  contour  in  B., 
crossing  bar  about  500'  e.  of  existing  bulkhead  of 
Manhattan  Beach  Estates,  and  swinging  w.,  end- 
ing B.  near  its  n.  side;  1.  about  2,200';  est.,  $13,600, 
18, 252. 
STJEVEYS. 

Au.  act  June  18,  1878;  made  by  Col.  Newton, 
1878  79  399. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902.  E.  hy 
Col.  Mansfield,  Jan.  16, 1903,  and  by  Col.  Stickney. 
DecilO,  1903,2  04, 1075, 1078.  . 

Pre.  ex.  and  sur.  au.  actHar.  3, 1909,  with  view  to 
securing  increased  d.  at  mouth.  E.  by  Col.  uiacn, 
1909  and  1910;  est.,  $13,600,«  10, 181. 

Maps.    82, 670;  84, 732. 


1 H.  D.  207,  61st,  2d. 


2H.D.427,  68th,  2d. 


3  H.  D.  959, 61st,  2d. 


rSee  pp.  14-22  for  I 
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F-103 


CONEY  ISLAND  CREEK,  N.  Y. 


COMMERCE. 

Unimportsuit,  97,  lOSl. 
ENGINEERS. 

Chief  of  Engineers.    R.,  97, 115. 

In  charge.    U.  Obi.  G.  L.  Gillespie,  1897.    R., 
97, 1050. 

Assistant.    A.  Doerflinger.    R.,  97, 1051. 

PHYSICAL  CHARACTERISTICS. 

Description  of:  Small  creek,  tidal,  200-50'  w.,  21 


m.  1.,  crossed  by  many  brs.,  connecting  Gravesend 
B.  with  Sheepshead  B.,  N.  Y.,  and  separating 
Coney  Isld.  from  the  mainland  of  Long  Isld.,  97, 
1060. 

SURVEY. 

Ex.  au.  act  June  3, 1896;  made,  1896,  by  Lt.  Col. 
Gillespie  (R.  unlav.),  97, 1050. 


F-104 

COMMERCE. 

Limited,  95, 1006. 


GRAVESEND  BAY,  N.  Y. 


ENGINEERS. 

Chief  of  Engineers.    R.,  95, 121. 
In  charge.    Lt.  Col.  G.  L.  Gillespie,  1895.    R., 
96, 10O5. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  place  used  chiefly  as  an  anchorage 
for  small  craft  during  ^orms  coming  from  the  n. 
round  by  e.  to  the  s.,  95, 1005. 

SURVEYS. 

Ex.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Gillespie  (R.  unfav  .)  96, 1006 


F-105         NEW  YORK  HARBOR.,  N.  Y.  AND  N.  J. 

(See  Works  of  District  E  and  G.) 

The  H.  of  New  York,  as  a  Federal  R.  and  H.  work,  embraces  the  following  main  channels,  be- 
ginning at  the  sea  entrance; 


Channels. 


Period  of  im- 
provement. 


Entrance  channels. 

Gedney  Channel 

Via  Bayside  Channel 

Main  Ship  Channel. 


,,.    I  South  Channel. 

*"*  Is  wash  Channel ; 

Via  Coney  Island  Channel 

Via  Ambrose  (or  East)  Channel 

Interior  main  channels. 

Bay  Eidge  Charme  1 

Red  Hook  Channel 

(These  last  two  have,  since  1904,  been  grouped  as  Gowanus  Bay  Charmel.) 

Buttermilk  Channel - 

Between  Governors  Island  and-  Battery. 

East  Elver  and  Hell  Gate 

Hudson  or  North  River 

Harlem  River .'.: 

There  are  also  various  interior  hranch  cliannels,  such  as — 

Gowanus  Creek 

Gowanus  Canal 

Wallabout  Channel 

Newtown  Creek 

Etc.,  etc.  (see  District  Map). 


1868-1912 


1906-1912 
1898-1912 

1880-1912 
1880-1912 

1880-1905 

1897 

(SeoDist.E.) 

(SeeDist.E.) 

(SeeDist.E.) 

1896-1904 

1896 

1897-1912 

1880-1912 


List  of  Abstracts. 


List  of  Appropriations,  etc , 

Sandy  Hook,  N.  J 

Gedney  Chan.  (Gedney  and  Main  Ship  Chans.) 

Ambrose  Chan 

Coney  Isld.  Chan 

Main  Ship  Chan 

Bay  Eidge  Chan.  ("Gowanus B.") 

Gowanus  B.  Chans 

Gowanus  Cr .  Chan 

Red  Hook  Chan 

Buttermilk  Chan .* 

Between  Governors  Isld.  and  Battery 

Wallabout  Chan 

East  E 

Hudson  or  North  R 

Staten  Isld.  Ice  Breaker 


1836-1912 

1868^1873 

1868-1912 

(See"c"  above.) 

1906-1912 

(See  "b"  above.) 

1880-1895 

1890-1912 

1896-1904 

(See  "f "  and  "g.") 

1880-1905 

1897 

1897-1912 

(See  Dist.  E.) 

(See  Dist.  E.) 

1836 
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Part  (a),  F-105       New  York  Harbor— Appropriations,  Com- 

merce,  etc.^ 

Stateu  Island  Ice  Breaker,  N.  T.; 

July  4, 1836,  H.  D.  482,  55th,  2d,  $19,500. 
Sandy  Hook  Entrance- wreck  removed! 
tlOO,000,69,56,406. 
15,000,73,86,941. 


1897, 


1868, 
1873, 


Removal  oj  sunken  rock! 

1868,  $1,630,  act  July  25. 


Buttermilk  Channel: 

1880, 

$60,000,80,606. 

1881, 

60,000,81,630. 

1882, 

60,000,  83, 656. 

1884, 

,10,000,  84,  704. 

1886, 

56,250,86,722. 

1888, 

100,000,88,612. 

1892, 

100,000,  03,  816. 

1894, 

50,000,  95,  942. 

1902, 

90,000,03,977. 

Gedney  Channel: 

1884, 

$200,000,86,770. 

New  York  Harbor: 

1886, 

$750,000,  86,  743. 

1888, 

380,000,88,623. 

1890, 

160,000,90,739. 

1892, 

170,000,  93,  832. 

1894, 

75,000,  95,  957. 

1896, 

60,000,96,868. 

1899, 

1,000,000,99,1264. 

1899, 

100,000,99,1264. 

Gowanus  Bay,  N.  T.: 

1881, 

$40,000,  81, 636. 

1882, 

20,000,  83,  661. 

1883, 

5,000,  84,  708. 

1886, 

7,500,86,725. 

1888, 

60,000,88,617. 

1890, 

60,000,  90,  731. 

1892, 

100,000,93,823. 

1894, 

150,000,96,947. 

Bay  Ridge  Channel: 

1890, 

$100,000,90,731. 

1892, 

98,600,93,823. 

Ambrose  Channel: 

1901, 

$130,000,01,1290. 

1902, 

160,000,03,972. 

1903, 

708,000,03,913. 

1904, 

60,000,04,1116. 

1905, 

695,510,05,1014. 

1906, 

265,000,06,985. 

1907, 

470,000,  07, 1032. 

1908, 

683,490,08,1080. 

1909, 

627,000,  09, 1094. 

1910, 

324,510,  10, 1218. 

General  Improvements: 

1902, 

$50,000,03,972.  . 

1904, 

*l,500,O4,  1116. 

1904, 

*15,000,O4,1116. 

1905, 

75,000,  06, 1013. 

1907, 

125,000,07,1031. 

1909, 

100,000,09,1094. 

Gowanus  Creek  Channel: 

1896, 

$25,000,96,759. 

1899, 

25,000,  99, 1275. 

1902, 

20,000,03,977. 

$115,000 


1,530 


2,695,000 


442,500 


198,000 


4,103,510 


366,500 


70,000 


Gowanus  Bay  Channels: 

$200,000,96,767. 
350,000,97,1120. 
130,000,  98, 1018, 
100,000,99,1270. 
262,000,00,1467. 
140,000,01,1^4. 
100,000,03,976. 
272,000,  03,  916. 
176,000,04,1120. 
200,000,05,1018. 
250,000,06,988. 
200,000,  07, 1036. 
310,000,09,1096. 
250,000,  10, 1220. 
241,000,  11, 1294. 


1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1900, 
1907, 
1909, 
1910, 
1911, 


586,250 


200,000 


Wallabout  Channel: 

1899,  $40,000,99,1244. 

North  River— removing  obstructions! 

$25,000,  03,  913. 


$3,180,000 


1905, 


20,000,06,1014. 


40,000 


45,000 


General  Improvement  and  Coney  Island 
Channel: 

1905,  $15,000,  OS,  1013. 


Coney  Island  Channel; 

1907,    $188, 300,  07, 1018;  08, 1069. 

Maintenance— Ambrose  Channel: 

1910,  $200,000,10,1218. 

1911,  100,000,11,1291. 

1912,  200,000,13,1505. 


15,000 


188,300 


500,000 


Total 12,746,590 

In  connection  witli  the  total,  the  various  water- 
ways tributary  to  N.  Y.  H.  should  be  kept  in 
mind— East  E.,  Hudson  E.,  etc.  (See  District 
map.) 

COMMERCE. 

The  following  description  of  the  foreign  commerce 
of  N.  Y.  H.  for  1911-12  shows  its  importance: 

"No  comprehensive  record  of  the  commerce  of 
the  port  of  New  York  Is  kept,  and  its  magnitude 
and  diversity  preclude  the  possibility  of  preparing 
such  tor  this  report. 

"The  Chamber  of  Commerce  of  the  State  of  New 
York  in  its  annual  report  prepares  with  care  a  state- 
ment of  imports  from  and  exports  to  foreign  coun- 
tries, but  not  including  domestic,  coastwise,  and 
local  traffic.  This  is  the  most  accurate  statement 
available  for  the  Items  which  it  covera,  and  from 
the  report  for  the  year  ending  June  30,  1911,  the 
foUowmg  data  are  compiled: 

"'The  leading  articles  of  import  into  the  U.  S.  at 
New  York  for  year  ending  June  30,  1911,  were 
sugar,  tea,  coSee,  wool,  cloths,  and  dress  goods, 
hides,  leather  and  leather  goods,  furs,  copper,  tin, 
rubber,  and  tobacco,  which,  with  other  misc. 
imports,  aggregated  about  5,128,000  t.;  value, 
$917,121,800.  The  value  of  such  imports  tor  all 
other  ports  of  the  U.  S.  for  the  same  period  was 
$729,648,567. 

"'The  leading  articles  of  export  were  cotton, 
breadstufis,  and  other  provisions,  oils,  tobacco, 
metals,  and  manufactures,  which,  with  other 
items,  amounted  to  about  8,453,215  t.;  value, 
$827,756,334.  The  value  of  such  exports  for  all  otler 
ports  of  the  U.  S.  for  same  period,  $1,308,991,273. 

"  'Vessels  trading  with  domestic  ports  are  not 
required  to  take  out  clearance  papers,  and  most 
of  them  do  not;  no  statistics  of  their  carrying  trade 
are  accessible.'" 


♦Allotment. 

'Many  changes  in  the  following  list  of  appropriations  might  be  made,  showing  in  more  detail  the 
noses  to  which  funds  were  applied  speoiflcally.  For  Instance,  "New  York  H.,  1899,  $1,000,000" 
designed  for  East  Channel,  since  named  Ambrose  Channel,  and  was  so  expended. 


pur- 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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Statement  of  the  number  and  tonnage  of  vessels  belong- 
ing to  the  port  of  N'ew  York,  Jure  SO.  1911. 


Number. 

Tonnage. 

Sailing  vessels  .            

m 

1,537 

30 

1,545 

219,762 

976,677 

4,429 

440,909 

Total 

3,598 

1,641,777 

From  the  records  of  the  New  York  and  New 
Jersey  pilot  commissioners'  offices  the  follf>wtQg 
data  concerning  deep-draft  ships  crossing  the 
outer  bar  have  been  compiled  for  the  calendar 
year  1911: 


Outward. 

Inward. 

I>raft. 

No.  of 
ves- 
sels. 

No.  of 
trips. 

No.  of 
ves- 
sels. 

No.  of 
trips. 

36  ft  draft  and  under  37. 

1 
2 
3 
11 
16 
32 
33 
45 
66 
102 

2 

29 
6 
21 
60 
93 
88 
116 
168 
200 

34  ft.  draft  and  under  35 . 
33  ft.  draft  and  under  34 . 
32  ft.  draft  and  under  33. 
31  ft.  draft  and  under  32. 
30  ft.  draft  and  under  31 . 
29  ft.  draft  and  under  30 . 
28  ft.  draft  and  under  29. 
27  ft.  draft  and  under  28 . 

2 
3 
2 
3 
2 
12 
25 
37 

5 
21 
8 
3 
2 
18 
76 
115 

Total.. 

773 

248 

"The  max.  draft  of  ships  leaving  the  harbor, 
1911,  was  36.2';  the  max.  draft  entering,  34.2'." 
13, 1507. 

"The  entire  cost  of  this  improvement  to  1912  is 
about  seven-eighths  of  1%  of  ui,e  increase  in  valua- 
tion of  annual  foreign  commerce  alone,  and  is  less 
than  one-half  of  1%  of  the  annual  value  of  foreign 
commerce. 

Recent  compilations  from  reliable  sources  indi- 
cate an  approximate  annual  tonnage  for  the  port 
of  New  York  of  somewhat  over  90,000,000  tons. 

"It  is  impossible  to  estimate  the  effect  of  the 
imp.  upon  freight  rates.    During  1911, 167  different 


ships  with  drafts  of  27  feet  or  more,  made  773  trips 
outward  and  248  trips  inward.  Prior  to  the  imp. 
none  of  these  ships  Could  have  crossed  the  bar  to 
enter  or  leave  the  harbor  except  at  extreme  high 
tide  or  after  hghtering."    13,  228. 

GOWANUS  BAY  CHANNELS. 

"Statistics  for  the  calendar  year  1908  were  col- 
lected iu  detail  from  the  several  wharves  along  the 
channel.  They  have  been  modified  from  year  to 
year  according  to  reports  received  from  principal 
terminals,  ana  the  resultant  commerce  of  1911  is, 
approxinmtely: 

Number  of  sailings 1, 100 

Tonnage  of  cargo,  t 4,502,000 

Estimated  value $232, 562, 000 

"In  addition  to  the  above  about  3,215,000  t.  of 
domestic  freight  passed  through  these  channels  to 
and  from  Gowanus  Creek,  of  value  estimated  at 
$33,000,000. 

"The  amount  and  iroportance  of  commerce  in 
this  part  of  New  York  Harbor  is  increasing  with 
the  mcreased  channel  facilities.  This  section  is 
now  the  terminal  of  steamship  lines  making  regular 
trips  to  Central  America,  Brazil,  Nova  Scotia, 
Italy,  Australia,  and  Sweden,  and  of  more  or  less 
regular  sailings  to  China,  East  Africa,  India,  etc. 

"During  1910  two  foreign  steamship  lines  located 
themselves  at  piers  at  the  upper  end  of  Bay  Kidge 
Channel,  one  running  to  Russian  ports  and  one  to 
France."    12, 1509. 

"The  effect  of  the  imp.  projected  is  undoubtedly 
to  lower  freight  rates;  these  rates  depend  so  largely 
upon  the  amount  of  business  in  hand  and  upon 
competition  that  it  is  impracticable  to  separate  the 
effect  of  the  imp.  upon  rates.  A  notable  effect  has 
been  the  growth  of^foreign  commerce  and  the  class 
of  ships  which  carry  it,  many  of  which  could  not 
have  entered  Bay  Ridge  Channel  before  its  improve 
ment."    13, 230. 

CONEY  ISLAND  CHANNEL. 

Practically  all  the  commerce  of  Jamaica  Bay  and 
its  interior  landings,  Canarsie,  Far  Rockaway,  etc., 
passes  through  l^is  channel.  Its  amotmt,  1911, 
about  957,000 1. 

"Besides  this,  the  chan.  is  alw^s  used  by  gar- 
bage scows  carrying  refuse  to  the  Bsirren  Isld.  dis- 
posal works;  it  is  frequently  used  by  tows  of  scows 
returning  from  sea  after  dumping  dredgings.  The 
amount  of  this  navigation  can  not  be  accurately 
ascertained;  it  is  quite  large  in  tonnage,  and  with- 
out value. 

"Should  the  development  of  Jamaica  Bay  pro- 
gress as  expected,  for  many  years  its  commerce  will 
be  almost  wholly  with  New  York  direct,  and  will 
be  carried  through  Coney  Isld.  Chan."    13, 1610, 


Part  (b),  r-105  New  York  Harbor,  N.  Y.— Sandy  Hook 

Entrance  (removal  of  wrecks). 


APPBOPRIATIONS.    (See  Part  a.) 

CONTRACTS. 

1868.    Neptune   Submarine    Co.,    removal   of 
wreck,  J63,300,  69,  406;  70,  44. 

ENGINIilEBS.       ' 

Chief  of  Engineers.    B.,69,S6;  70,74;  73,86. 
In  charge.    Lt.  Col.  J.  Newton,  1869-73.    B., 
69,  405,  407;  73,  941. 
Assistant.    J.  H.  Strledinger,  73,  941. 

OPERATIONS. 

1868.   The  first  section,  one-third  of  the  wreck 


SS.  Scotland,  removed  soon  after  the  close  of  the 
fiscal  year,  69,  66,  406.  Work  completed  Aug.  6, 
1870;  70,  74. 

For  removal  of  wreck  to  22i'  m.  1.  w.,  by  explod- 
ing gunpowder  confined  in  strong  kegs,  69,  40(>. 

1873.  Kemoval  of  wreck  of  schoonw  CTias.  H. 
MoUer;  25.5'  obtained';  rifle  powder  principally 
used,  28  charges,  work  done  by  hired  labor,  73, 86, 
941. 

SURVEY. 

By  Lt.  Col.  Newton,  1869,  69,  406. 


236    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  TJ.  S.  ARMY,  1866-1912. 


Part  (c,  d,  f),  F-105 


New  York  Harbor.— Gedney  and  Main 
Ship  Channels. 


APPEOPEIATION.     (See  Part  a.) 
COMMERCE. 

Important,  85,  770,  780;  86,  728;  87,  728,  729. 

Tonnage  smd  draft  of  largest  steamers  entering 
port  of  New  York,  85, 778;  86,  728. 

Draft  of  vessels  using  the  chan.,  88, 619. 

Gross  export  and  import  of  N.  Y.  C,  90,  732. 
Imports  and  exports  of  N.  Y.  H.  tor  1891,  91, 930: 
lor  1892,  93,  832. 

List  of  trans-Atlantic  steamships  plying  between 
N.  Y.  C.  and  foreign  ports,  giving  tonnage,  dimen- 
sions, and  draft  for  1885,  and  from  Apr.,  1889,  to 
Apr.,  1890,  90,  742. 

_  Beport  upon  height  of  masts  of  vessels  of  the 
lareest  class  which  enter  the  port,  90, 749. 

List  of  vessels  over  800  t.  which  entered  and 
cleared  at  the  customhouse,  port  of  New  York. 
Jan.,  1890,  90, 762. 

Description  of,  97, 1057;  99, 1284. 

Size  and  draft  of  steamers  ■  engaged  in  it  con- 
stantly increasing,  97, 1036;  99, 1281. 

Lusitania  and  other  large  ships  pass  through 
Ambrose  Chan.,  08, 1076. 

Diagram  showing  relation  of  app.,  tonnage,  and 
values,  11, 1292. 

1911.  14,000,000±  t.  foreign.  Valuation,  $1,745, 
000±,  "increase  of  $905,000±  over  1886."  Cost  of 
imp.  less  than  *  of  1%  of  an.  value  of  foreign  C. 
alone.  No  detaued  statistics  available  for  local  and 
domestic  C— 90,000,000±  t.  an.  Impossible  to  est 
effect  of  U.  S.  works  on  rates,  but  in  1911  "167 dif- 
ferent ships  with  draft  of  27'  or  over  made  773  trips 
out  and  248  trips  in,"  and  none  of  these  trips  could 
have  been  made  over  the  bar  prior  to  work  of  U.  S., 
except  at  extreme  h.  t.,  13, 228. 

CONTRACTS. 

1885.  E.  Stone,  formation  of  chan.  by  hy- 
draulic dr.,  85,  767,  771.  Failure  of  method  em- 
ployed, 85,  768,  769;  86,  731.  E.  Brainard,  dr.  at 
Gedney  Chan.,  5H  c.  y.,  8Sj  772;  86, 731. 

1887.  Joseph  Edwards  Dredging  Co.,  dr.  in 
Gedney  and  Main  Chans.,  28}$  o.  y.,  87,  722,  728, 
733. 

1889.  Brainard  Dredging  Co.,  dr.,  16|it  c.  y., 
91,  925.    Contract  annulled,  91, 926. 

1890.  Joseph  Edwards  Dredging  Co.,  dr.,  23i0 
c,  y.,  91,  925.  Joseph  Edwards  Dredging  Co.,  dr., 
22.60  c.  y.,  91, 926.  J.  S.  Howell,  broken  St.,  900 1., 
91, 927. 

1891.  Joseph  Edwards  Dredging  Co.,  dr.,  23.9$ 
d;  y.,  91,  926.  ■  J.  Satterlee,  broken  st.,  79$  t.,  91, 
927. 

Open-market  agreements,  dr.,  etc.,  93, 1066. 

1893.  J.  Edwards,  hydraulic  dr.  purchased, 
steamer,  $72,500,  93, 1067. 

1897.  H.  Eamsay,  repair  of  dr.  hull,  16,124,  97, 
1037.  Harlan  &  Hollingsworth,  2  new  Scotch 
boilers  for  dr.,  $12,270,  97, 1037. 

1899.  A.  Onderdonk,  dr.,  9$  c.  y.,  s.  m.,  $3,- 
825;000,  99, 1265.    Annulled  Deo.  3, 1906,  07, 1026. 

1905.  J.  D.  Miller,  r.  removal  in  North  R., 
$40,000;  W.  H.  Beard,  dr.  Coney  Isld.  Chan.,  36$ 
c.  y.,  OS,  1015. 

1907.  Hite  &  Rafetto,  coal,  $2.89 1.,.08, 1080. 

1908.  R.  G.  Packard  Co.,  removing  st.  dumps 
in  Ambrose  Chan.,  prices  given,  08, 1080. 

1909.  R.  G.  Packard  Co.,  removing  r.  in  North 
E.,  $37,450,  09, 1094.  W.  K.  Niver  Coal  Co.,  36,000 
t.  coal,  $2,82 1.,  10,1218. 

1911.  W.  P.  W.  Hafl,  20,000  t.  coal,  $3.08  t., 
13, 1506. 

ENCROACHMENTS. 

Illegal  dumping  of  dr.  material  and  garbage,  86, 
728,  739;  87,  724.    (See  Legislation.) 

ENGINEERS. 

Chief  of  Engineers.  R.,  85,  113,  773;  86,  98; 
87, 62;  88, 63;  89, 80, 368;  90, 71, 332;  91, 90, 424; 
93.  95,  398;  93, 102;  94.  92;  96. 105;  96, 108;  97 


113,  115;  98,  127;  99,  142,  147;  00,  161;  01.  224- 
03,146;  03,139;  04,127;  06,134;  06,141;  07.  M 
08,166;  09,158;  10,181;  11,186;  Is)  224!  226,^ 

Boards: 

,p»°'?™«<iLNew  York,  Nov.,  1880,  to  consider 
plan  of  Mr.  H  Knapp  lor  creatmg  permanent  chan. 
through  Smdy  Hook  Bar.  R.,  81,  675.  (Cols. 
Tower  and  Newton  and  Lt.  Col.  Abbot.) 

BE.  of  1884  convened  to  consider  the  imn  of 
Chans,  of  entrance  to  N.  Y.  H.  over  theshoal  areas 
across  lower  B.  (See  Plans  and  Proj.)  R.,  86 
78^    (Col.  Duane,  Lt.  Cols.  Abbot  and  Comstock  ) 

BE.  of  1886  convened  to  consider  the  communiea- 
tum  of  the  committee  of  the  N.  Y.  Chamber  of 
Commerce  upon  permanent  imp.  of  the  sea  entrance 
to  the  H.  of  IJew  York.  R.,  87,731.  (Cols.  Casey 
and  Abbot,  Lt.  Cols.  Comstock,  Houston,  and 
McFarland.) 

,„P™J™^^'  N®'"  York  City,  Mar.  26  and  June  4, 
1889,  by  S.  O.  No.  49,  to  estab.  H.  lines  (a)  on  East 
K.  between  59th  and  64th  Sts.,  N.  Y.  C;  (b)  for 
the  n.  and  e.  shores  of  Staten  Isld.  from  New 
Brighton  to  Port  Wadsworth.  R.,  89,  807,  809. 
(Cols.  Abbot  and  Comstock  and  Lt.  Cols.  Houston 
and  Gillespie.) 

Convened,  New  York,  Dec.  18, 1889,  by  S.  0.  No. 
11,  to  ex.  and  R.  upon  the  estab.  of  H.  Imes  in 
N.  Y.  H.  and  adjacent  waters.  R.,  90,  786;  98, 
849.  (Cols.  Abbot,  Craighill,  Comstock,  and  Hous- 
ton, and  Lt.  Col.  Gillespie.) 

Convened,  New  York,  Sept.  17,  1890,  by  S.  0. 
No.  49,  to  estab.  H.  lines  in  N.  Y.  H.  and  its  adja- 
cent waters.  H.  Imes  as  estab.  for  e.  side  of  Man- 
hattan Isld.,  91,  958;  Earitan  E.,  91,  960;  New- 
town Creek,  91,  961;  East  R.,  91,  963;  Jersey 
Flats,  91,  965.  Modification  of  p.  and  bulkhead 
lines  on  n.  shore  of  Staten  Isld.  91,  973.  (Cols. 
Abbot,  Craighill,  Comstock,  Houston,  and  Lt.  Col. 
Gillespie.) 

Convened,  New  York,  Deo.  16,  1898,  by  S.  0. 
No.  22,  Sept.  12, 1898,  for  consideration  of  securing 
Chan,  of  adequate  w.  and  d.  to  accommodate  the 
C.  interests  centering  at  the  port  of  N.  Y.  R.,  99, 
1280.  (Col.  H.  M.  Tlobert,  Lt.  Col.  C.  W.  Ray- 
mond, and  Maj.  H.  M.  Adams.) 

In  cbarge: 

Lt.  Col.  G.  L.  Gillespie,  1884-85.    R.,  85, 766. 

Lt.  Col.  W.  McFarland,  1885-89.  R.,  86,  724; 
87, 717;  88*  617. 

Lt.  Col.  G.  L.  Gillespie,  1889-S6.  R.,  89,  788; 
90,  732,  786;  91,  922;  93,  824;  93,  1060:  94,  770 
95,  960;  (Col.)  96,  86L 

Lt.  Col.  W.  Ludlow,  1897-99.  R.,  97, 1031, 1053; 
99, 1281. 

Maj.  H.  M.  Adams,  1898-99.  R.,  98,  1038;  99, 
1261. 

Maj.  W.  L.  Marshall,  1900-.  R.,  00,  1469;  01, 
1285;  03,  969;  03,  909;  (Lt.  Col.)  04,  1113;  OS, 
1009;  06,  969;  07, 1025;  (Col.)  08, 1073. 

Col.  S.  W.  Roessler,  1908-.  R.,  09,  1091;  10, 
1216, 1219;  11, 1289;  13, 1503. 

Assistants: 

A.  Doerfllnger.    R.,  97, 1067. 

A.  Stierle.    R.,  99, 1286. 

Lt.  J.  A.  Woodrufl,  00,  224. 

Capt.  J.  F.  Mclndoe,  01,  2^. 

Lt.  W.  L.  Guthrie,  03, 146;  03, 139. 

H.  N.  Babcock.    R.  on  operating  drs.,  06, 972. 

Capt.  H.  L.  Wigmore,  09, 168;  10, 181;  11, 185. 

REGULATION,     LEGAL     PROCEDUBBS, 
ETC. 

Ambrose  Chan,  first  buoyed  for  navigation  1907 
and  regul.  made  restricting  its  use  to  ships,  in  day- 
time, of  29'  dr.  or  over,  or  of  600'  1.  or  over;  1909, 
regul.  amended,  permitting  use  day  and  night  by 
all  SS.  not  having  tows,  regardless  of  size.  Becom. 
that  such  regulation  be  continued,  13, 226. 


rSee  pp.  14-22  for"! 
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EIVER  AND   HAEBOR  WOKKS. 


237 


LEGISLATION. 

Provisions,  act  Aug.  6,  1886,  relating  to  unlawM 
disposal  of  garbage  and  dr.  material,  87,  726. 

Act  to  prevent  deposits  within  N.  Y.  H.  and 
adjacent  waters,  88, 623. 

OBSTRUCTIONS. 

E.  in  North  R.  off  Pier  A,  03, 911. 

OPERATIONS. 

1884-85.  Efforts  to  d.  Gedney  Chan,  by  hy- 
draulic dr.,  86, 768,  769;  86,  731. 

1885-86.  86,708  c.  y.  removed  from  Gedney 
Chan.,  86, 100,  734;  87,  719. 

1886-87.  217,161  o.  y.  removed  from  Gedney 
Chan.,  87, 719. 

1887-88.  580,405  c.  y.  dr.  from  the  bars,  88, 
619. 

1888-89.    1,394,777  c.  y.  dr.,  89, 792. 

1889-90.    1,318,178  c.  y.  dr.,  90,  739. 
1890-91.    1,008,097  c.  y.  dr.,  91, 928. 

1891-9%.  213,268  c.  y.  dr.;  3,110  t.  St.  placed  in 
sea  wall  on  n.  shore  of  Sandy  Hook,  93,  829, 831. 

1893-93.  Dr.  In  progress  in  Main  Ship  Chan., 
Swash  Chan.,  and  at  Forts  Hamilton  and  Wads- 
worth,  93, 1066. 

1893-94.  348,963  0.  y.  dr^  beach  front  at  Sandy 
Hook  strengthened,  and  SS.  A.  A.  Bumphreys, 
sunk  during  a  storm,  repaired,  94, 777. 

1894-95.    126,486  C.  y.  dr.,  95,  956. 

1896-96.    142,613  c.  y.  dr.,  96, 868,  867. 

1896-97.   79,369  c.  y.  dr.,  97, 1035. 

1897-98.    180,111  c.  y.  dr.,  98, 1039. 

1898-99.    199,837  C.  y.  dr.,  99, 1263. 

1899-00.    176,451  c.  y.  dr.,  00, 1461. 

1900-01.  219,880  c.  y.  dr.  from  Bayside  and 
Main  Ship  Chan.;  dr.  in  progress  at  Coney  Isld. 
Chan._(38,460  o.  y.);  Fort  Hamilton  (10,978  o.  y.); 
Fort  Hancock  (5,266  c.  y.);  423,209  c.  y.  dr.  from 
Ambrose  Chan,  outside  of  bar,  01, 1287, 1288. 

190t-0a.  87,658  c.  y.  dr.  from  Bayside  and 
Main  Ship  Chan.,  08,  970.;  6,015,668  c.  y.  dr.  (new) 
from  Ambrose  Chan,  outside  of  bar,  08,  971. 

1908-03.  86,796  c.  y.  dr.i  from  Gedney  and 
Main  Sliip  Chan.,  and  111,689  c.  y.  from  Ambrose 
Chan.,  03,  910;  3,754,227  c.  y.  dr.  (new)  from  Am- 
brose Chan,  outside  of  bar,  03, 911. 

1903-04.  128,626  c.  y.  dr.i  from  Main  Ship  and 
Gedney  Chan.,  04,  1114;  2,948,611  o.  y.  dr.  (new) 
from  Ambrose  Chan,  outside  of  bar,  and  77,374  c.  y. 
from  inside  of  bar,  04, 1114-15. 

1904-05.  316,418  o.  y.  dr.i  by  U.  S.  dr.  Oedney 
from  Gedney,  Bayside,  and  Main  Ship  Chan.: 
2,914,440  0.  y.  dr.  under  contract,  OS,  1010.  499,375 
c.  y.  dr.  from  Ambrose  Chan,  by  U.  S.  drs.  Man- 
haUan  and  AtlaMic,  06, 1011. 

1905-06.  294,362  c.  y.  dr.  by  U.  S.  dr.  Gedney 
from  Bayside,  Gedney,  and  Main  Ship  Chans.,  and 
21,649  c.  y.  dr.  by  contractor  from  Coney  Isld. 
Chan.,  06,  970.  2,364,889  c.  y.  dr.  by  contractor, 
and  3,794,399  c.  y.  dr.  by  U.  S.  dr.  from  Ambrose 
Chan.,  06, 971.  Removal  of  r.  off  Pier  A,  North  E.. 
in  progress,  06, 983. 

1906-07.  93,643  0.  y.  dr.i  from  Main  Ship 
Chan.,  07,  1026.  613,078  c.  y.  dr.  by  contractor, 
and  4.021,564  c.  y.  dr.  by  U.  S.  fromAmbrose  Chan. ; 
repairs  made  to  U.  S.  dr.  Gedney,  07,  1026,  1029. 
R.  removal  in  progress,  07, 1030. 

1907-08.  361,139  c.  y.  dr.i  from  Main  Ship 
Chan.;  5,799,230  c.  y.  dr.  from  Ambrose  Chan,  by 
U.  S.,  08,  1074.  Under  contract,  33  St.  dumps 
(10,134  c.  y.)  removed  from  Ambrose  Chan.;  Am- 
brose Chan,  opened  for  navigation,  08, 1076.  Work 
on  r.  removal  in  North  R.  in  progress;  expense  of 
operating  U.  S.  drs.,  08, 1077. 

1908-09.  73,681  c.  y.  dr.  from  Main  Ship 
Chan.;'  10,786,638  c.  y.  dr.  from  Ambrose  Chan,  by 
U.S.,  and  6,889  o.  y.  st.  removed  under  contract,  09, 
1092.  R.  removal  off  Pier  A,  North  R.,  in  progress, 
09, 1093. 

1909-10.  459,993  c.  y.  dr.  from  Main  Ship 
Chan.,  and  9,246,401  c.  y.  sand  and  17  St.  piles  dr. 
from  Ambrose  Chan,  by  U.  S.  drs.;  R.  removal  off 
Pier  A,  North  R.,  completed,  2,741  o.  y.  removed, 
10, 1216-17. 


1910-11.  2,368  c.  y.  dr.  from  Main  Ship  Chan.; 
5,710,739  c.  y.  dr.  from  Ambrose  Chan,  by  U.  S.  drs., 
11, 1290. 

1911-18.  Several  st.  dumps  removed,  and 
3,717,742  0.  y.  dr.  from  Ambrose  Chan.,  12, 1504. 

PHYSICAL  CHARACTBIUSTICS. 

Description  of  the  lower  B.,  86,  724;  87,  717. 

Changes  in  lower  B.  as  determined  by  compara- 
tive surs.,  86,  775,  784;  86,  726,  729. 

Tidal  observations,  86,  777,  784;  86,  727,  740. 

Character  of  bottom,  86, 837,  739. 

Wave  action,  86,  741. 

Description  of  the  H.,  88,  617. 

Description  of  vicinity  of  Sandy  Hook,  94,  774. 

Chans,  possessing  a  tendency  to  d.,  94, 776. 

Description  of.  Narrows  to  the  sea,  97, 1064. 

Description  of,  Coney  Isld.,  East,  Swash,  and 
Bayside  Chans.,  99, 1282. 

Condition  of  work,  w.  d.,  01, 1288;  06,  983. 

R.  in  North  R.,  to  be  removed,  03,  911. 

At  1912,  2  Chans,  of  approach  to  N.  Y.  H.— Main 
Ship,  Bayside,  Gedney,  and  Ambrose  Chans. 
Completion  of  Ambrose  Chan,  rendered  it  less 
necessary,  1912,  to  maintain  Gedney  Chan,  to  full 
w.  and  d.,  18, 226. 

PLANS. 

By  H.  Knapp,  creating  a  deep  and  permanent 
Chan,  through  Sandy  Hook  Bar  by  artificial  bar  of 
St.  located  outside  the  natural  bar,  81,  679-685. 

Plan  considered  by  BE.,  1880,  which  concluded 
that  the  proposed  wall  would  not  imp.  navigation 
over  the  bar,  81, 679. 

By  Lt;  Col.  Gillespie,  1884,  dr.  chan.  through 
main  chan.,  w.  of  Flynns  Knoll,  30'  x  1,000'  m.  1.  w. ; 
est.,  1620,000,  85,  779,  786. 

By  BE.,  1884,  to  give  30'  m.  1.  w.  from  New  York 
to  the  ocean  by  a  St.  dike  running  about  s.-se.  from 
Coney  Isld.  probably  about  4  m.,  the  protection  of 
the  head  of  Sandy  Hook,  and  the  dr.  of  a  chan.  30' 
d.  from  the  d.  w.  near  Sandy  Hook  to  d.  w.  below 
the  Narrows;  also  the  dr.  of  a  chan.  28'  x  1,000' 
through  the  shoal  w.  of  Flynns  Knoll,  85,  787;  86, 
730. 

PROJECTS. 

By  Lt.  Col.  Gillespie,  1884,  dr.  chan.  through  the 
shoal  in  the  w.  end  of  Gedney  Chan.  30'  x  1,000'  x 
4,000'  m.  1.  w.,  85,  777.  Recom.  lor  approval  by 
board  after  reducing  proposed  d.  to  28',  85, 773,  787; 
86,  730.    Approv.  by  Sec.  of  War,  85,  774. 

Successful  results  from  dr.  chan.,  87, 63, 720. 

Act  Aug.  6,  1886,  provided  for  chans.  30'  d.  m.  1. 
w.,  87,  63,  718. 

The  BE.  of  1886  recom.  app.  of  S760,000,  made  in 
1886,  be  applied  wholly  in  Gedney  and  the  Main 
Ship  Chans.,  87, 720-733. 

'The  modified  i)roj.  of  Lt.  Col.  Gillespie  involved 
the  removal  of^  4,300,000  c.  y.  of  material;  est. 
«M90,000,  88,618;  91,925. 

By  Lt.  Col.  Gillespie,  1892,  purchase  of  steam  dr. 
vessel  for  mainten.  of  d.,  etc.,  at  cost  of  $72,600,  and 
using  this  vessel  for  w.  the  s.  entrance  of  M^in  Ship 
Chan.,  Swash  Chan.,  and  removal  of  Craven  Shoal 
to  26'  m.  1.  w.,  93,  1065. 

By  Lt.  Col.  Gillespie,  1893,  connecting  Main  Ship 
Chan,  with  the  US.  wharves  at  Fort  Hamilton  and 
Fort  Wadsworth  by  chans.  10'  x  100'  m.  1.  w.,  93, 
1066. 

By  Lt.  Col.  Gillespie,  1894,  protection  of  beach  in 
front  of  pneumatic-gun  site  at  Sandy  Hook;  cost, 
12,000,  94,  777. 

By  Lt.  Col.  Gillespie,  1896,  w.  and  d.  the  imp. 
chans.  near  the  termini  of  lighthouse  ranges  and 
removal  of  material  at  any  point  where  shoaling 
would  be  found  to  have  occurred  in  Main  Ship 
Chan.,  97, 1035. 

In  1897  Col.  Gillespie  est.  that,  using  the  U.  S. 
plant,  it  would  cost  Sl,740,000  to  obtain  36'  x  1,000', 
32,772,000  for  1,600'  w.,  and  $4,180,000  for  2,000'  w., 
from  the  Narrows  to  the  sea;  and  if  done  by  con- 
tract 20%  should  be  added,  97,  1056.  Lt.  Col. 
Ludlow's  est.  for  35'  chan.  from  Narrows  to  sea, 
$3,200,750,  99, 1284. 
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By  BE.,  1898,  connectinE  d.  w.  in  the  lower  B. 
wlm  the  ocean  by  ohan.  40'  x  2,000'  by  way  oJ 
East  Chan.  (Ambrose  Chan.V  7  m.  1.;  est.,  J6,- 
688,000.  Limit  of  cost  set  by  Congress,  J4,000,000, 
99,  1280;  00,  1460.  1903,  U.  S.  built  2  dr.  to 
supple,  work  of  contractor;  contractor  abandoned 
work  1906;  act  1907  an.  2  more  dr.,  changing  limit 
of  expend,  to  J5,148,510,  "sufficient,"  1912,  to  com- 
plete Chan.  Chan.,  1912,  navigable  for  37'  dr. 
boats  at  moderate  speed,  with  max.  h.  w.  capacity 
of  44'.  Proj.  96%±  done.  (See  Legal  proceed- 
ings.)   12,226. 

Resolution  July  1, 1902,  provides  for  removing  r. 
or  obstr.  in  North  R.,  near  Pier  No.  1,  and  au. 
diversion  of  sum  not  to  exceed  $25,000  from  amounts 
app.  for  Ambrose  Chan.,  03,  911;  act  l{ar.  3,  1906, 
diverted  addl.  120,000  from  app.  for  Ambrose  Chan, 
for  such  removal,  05, 1012.  Removed  to  40',  1909, 
IS,  226. 

AUt.,  Apr.  28,  1904,  for  restoring  14'  in  Coney 
Isld.  Chan.,  05, 136. 

Act  Jmie  25,  1910,  au.  mainten.  of  Ambrose 
Chan,  as  part  of  mainten.  of  N.  Y.  H.;  est.,  $200,000 
an.,  10, 182;  13, 226. 

Gedney  Chan,  mainten.  20  yrs.  prior  to  1912-13, 
$815,898.64;  cost  increasing  an.;  1,000'  w.  main- 
tained, except  at  Main  Ship  Chan.,  where  w.  varies 
600-«00'. 

L. of  N.  Y.  H. included  in principalprojs.— from 
Atlantic  Ocean  to  Battery— 221  "i-  Dr.  extended 
over  15  m.,  including  Ambrose  Chan.,  13,  226. 

Two  plans  considered  for  enlarging  anchorage 
groimds,  11,  187.  Grounds  laid  out  au.  act  1888; 
amended  and  extended  au.  act  1899.  They  include 
shoal-water  areas  tor  1.  dr.  vessels,  and  d.  w.  areas 
for  seagoing  ships;  latter  on  w.  side  of  chan.  from 
s.  point  of  Staten  Isld.  to  mouth  of  Hudson  R.  in 
upper  B.  Crowding  toward  shoal  area  1912. 
Complaint  taken  up  with  Dept.  Commerce  and 
Labor.   Temporary  relief  by  discontinuing  por- 


tion of  area,  pending  app.  of  proj.  for  imp.  upper 
B .  area;  2  plans  proposed,  one  for  transfer  of  anchor- 
age to  shoal  on  opp.  side  of  natural  chan.,  dredg- 
ing, the  other  to  retain  old  anchorage  and  dr.  cban 
.e.  of  them  40'  x  2,000';  est.,  $740,000;  latter  plan 
favored  by  SS.  companies,  BO.;  DE.,  BEHR. 
and  by  Chief  of  Engmeers,  being  best  for  needs  of 
the  growing  H.,  13, 227. 

SUBVETS. 

Of  part  of  lower  B.,  N.  Y.  H.,  by  Lt.  Col 
Gillespie,  1884,  86,  766,  778. 

Comparison  with  previous  SUIB.,  85, 775. 

Minor  surs.,  93, 1065;  94,  776;  96, 956;  96, 866. 

Sur.,  Narrows  to  the  sea,  for  35'  m.  1.  w.,  au  act 
June  3,  1896;  made  in  1897  by  Col.  Gillespie  (B. 
fav.),  97,  1053.  Siu.  of  a  different  chan.  route 
made,  1898,  by  Lt.  Col.  Ludlow  (see  Projects),  98. 
1039;  99, 1281.  '       '•      > 

Ex.  and  sur.  au.  act  June  25,  1910,  to  determine 
whether  addl.  chan.  w.  and  d.  necessary  in  North 
or  Hudson  R.;  made,  1911,  by  Col.  Black;  est, 
$1,670,000  for  1st  constr.,1 13, 224. 

Ex.  and  sur.  au.  act  Jime  26, 1910,  for  suitable  d. 
of  chan.  to  navy  yard.    B.  to  come,  13, 254. 

Ex.  and  sur.  au.  acts  1910  and  1911,  for  increased 
w.  and  d.  from  near  Southwest  Spit,  through 
lower  New  York  B.,  Raritan  B.,  and  the  chan. 
between  N.  J.  and  Staten  Isld.,  to  chan.  in  upper 
New  York  B.    B.  to  come,  13, 279. 

Maps:  > 

Of  lower  B.,  86,  778;  86, 742. 

Of  Gedney  Chan.,  86,  742. 

93,  Atlas,  4. 

Showing  progress  of  dr.,  03, 914. 

Details  of  drag,  06, 978. 

Showing  condt.  of  unp.,  07, 1032. 

Showing  area  dr.  to  40'  or  more,  00, 1092. 

Showing  Ambrose  Chan.,  11, 1290. 


Part  (e),  F-105 


New  York  Harbor. — Coney  Island  Channel, 
N.Y. 


APPBOPBIATIONS.    (See  Part  a.) 

COmMEBCE. 

Chan,  much  used  by  small  sailing  vessels,  steam- 
era,  and  by  scows  loaded  with  refuse  of  New  York 
City,  97, 1049;  13,  232. 

CONTEACTS. 

1907.  Morris  &  Cummings  Dredging  Co.,  drg. 
529,000  c.  y.,  at  27.4it!  c.  y.,  s.  m.,  08,  1069;  ter- 
minated under  supple,  agreement  Aug.  27,  1908, 
09,  1088.  (Further  drg.  deferred  until  some  US. 
seagoing  dr.  could  be  assigned  to  do  work,  09, 156.) 

ENGINEEBS. 

Chief  of  Engineers.  E.,  97, 116;  06, 141;  07, 
144;  08, 152;  09, 166;  10, 177;  11, 190;  13, 231. 

In  cbarge: 

Lt.  Col.  Wm.  Ludlow,  1897.    E.,  97, 1048. 

Col.  W.  R.  Livermore,  1906-07.  B.,  06, 115;  07, 
1018. 

Col.  J.  G.  D.  Knight,  1908.    B.,  08, 1068. 

Col.  W.  M.  Black,  1909-10.  E.,  09,  1088;  10, 
1211. 

Col.  S.  W.  Roessler,  1911-.  E.,  11,  1296;  13, 
1509. 

OPEEATIONS. 

1907-08.  114,978  0.  y.  removed  under  contract, 
OS,  1068. 

1908-09.  33,233.6  c.  y.  removed  under  con- 
tract, 09, 1088.  ^  ,,.    „ 

1910-11.  123,117  0.  y.  sand  removed  by  U.  S. 
dr.,  at  a  cost  of  5.83il!  c.  y.,  11, 1296. 

1911-13.  Dis.Earitanaad  Navesinlc  dr.  418,793 
0.  y.  sand;  dr.  suspended  Apr.  30/ 1912, 18, 1509. 


PHYSICAL,  CHAEACTEEISTICS. 

Description  of,  97, 1049;  07, 144;  08, 162. 

Chan.  mim.  south  of  Coney  Isld.;  one  of  5  chans. 
which  cross  bar  separating  New  York  lower  B. 
from  ocean,  13, 231. 

Shoaling  occurs  so  as  to  reduce  d.  to  practically 
d.  before  dr.;  impossible  to  maintain  chan.  at 
reasonable  cost,  09, 1088. 

Max  dr.,1912, 18' m.  1.  w.;  20'inw.part.  Total 
1.  of  proj.  chan.,  1|  m.,  13,  232. 

PBOJECT. 

Au.  act  Mar.  2, 1907,  dr.'chan.  20'  d.  m.  1.  w.,  and 
600'  w.,  with  side  slopes  of  1  on  3,  from  d.  w.  in 
lower  B.  to  d.  w.  in  Atlantic  Ocean;  est.,  $168,300 
and  $20,000  an.  for  mainten., 'i  07,146;  mainten., 
$20,000  to  $54,000,  13,  232. 

SUBVBYS. 

Ex.  from  Norton  Pt.  to  bell  buoy  with  a  view  to 
16'  d.  au.  act  June  3,  1896;  made,  1896,  by  Col. 
Gillespie  (E.  fav.),  97, 1049. 

Ex.  and  sur.  au.  act  June  28,  1906,  with  view  to 
est.  cost  of  chan.  20'  x  600'  1.  w.,  from  d.  w.  sw.  of 
Nortons  Pt.  e.  to  d.  w.  off  Rockaway  Inlet,  and 
across  bar  w.  of  inlet  to  d.  w.  in  Jamaica  B.;  made, 
and  E.  submitted  by  Col.  Livemore;  est.,  $168,300, 
and  $20,000  an.  for  mainten.,^  06, 141;  07, 148. 

Sur.  indicates  mainten.  of  chan.  will  be  proble- 
matical, 08, 1068. 

Sur.  made  in  June,  1908,  showed  that  considerable 
shoaling  had  occurred,  09, 1088. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 232. 


1  H.  D.  719,  62d,  2d. 


2  H.  D.  442,  59th,  2d. 
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Part  (g),  F-105 


New  York  Harbor.— Bay  Ridge  Channel 
(Gowanus  Bay),  N.  Y. 


APPROPRIATIONS.    (See  Part  a.) 

COMMERCE. 

C.  statement,  1880  to  1884,  84, 707. 
Necessity  for  enlarged  clians.,  87, 712, 714. 

CONTRACTS. 

1881.    J.  W.  Ambrose,  dr.,  I?*  o.  y.,  88, 661. 

1883.    E.  Brainard,  dr.,  180  c.  y.,  84, 708. 
■  1884.    H.  Dubois's  Sons,  dr.,  19.9*0.  y.,  85,673. 

1886.    B.  Brainard,  dr.,  320  c.  y.,  87, 711. 

1889.    J.  A.  Simmons,  dr.,  18M  o.  y.,  89, 787. 

1891.  W.  H.  Beard,  dr.,  210  o.  y.,  91,  917. 
W.  H.  Beard,  dr.,  210c.  y.,  91,  918. 

1893.  International  Dredging  Co.,  dr.,  13.70 
c.  y.  ($124,6701,  93,  1058.  J.  D.  Leary,  dr.,  1380 
c.  y.,  94, 767. 

1894.  W.  H.  Beard  Dredging  Co.,  dr.,  160  o.  y. 
($135,000),  9S,  948. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  85;  81,  101;  S3 
102;  83,97;  84,103;  86,93;  86,98;  87,61;  88,62 
89, 78;  90, 70;  91, 89;  93, 93;  93, 101;  94, 91;  95 
103. 

In  charge: 

Col.  J.  Newton,  1880-84.  R.,  81,  634,  635;  83, 
659;  83,  544. 

Capt.  J.  Mercur,  1884-S6.    R.,  84, 706;  85, 672. 

Lt.  Col.  W.  McFarland,  1886-89.  B.,  86,  722; 
87,  709;  88,  613. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  R.,  89,  784- 
90,  727;  91,  914;  93,  817;  93,  1053;  94,  764;  96 


Assistant.    E.-H.  Taloott.    R.,  81,  636. 

LAW  PROCEDURES. 

Operations  under  app.  of  1882  prevented  by  legal 
formalities  for  securing  right  of  way,  83,  544;  87, 
710. 

OPERATIONS. 

1881-83.  158,458  c.  y.  dr.,  83,  669. 
1883-83.  60,708  c.  y.  dr.,  83,  644. 
1883-84.  91,609  o.  y.  dr.,  84,  706. 
1884-85.    22,996  c.  y.  dr.,  86, 673. 


Part   (h),   F-105 


1886-87.  21,497  c.  y.  dr.  from  chan.  below 
Hamilton  St.  Br.,  87,  711. 

1888-80.  38,938  o.  y.  dr.;  2  canal-boat  wrecks 
removed,  89, 787. 

1889-90.    136,967  o.  y.  dr.,  90,  730. 

1890-01.    268,000  c.  y.  dr.,  91,  917. 

1891-93.  620,000  c.  y.  dr.  from  Ted  Hook 
Gowanus  Creek,  and  Bay  Ridge  Chan.,  93, 820. 

1893-93.   20,297  c.  y.  dr.,  93, 1057. 

1893-94.    852,137  c.  y.  dr.,  94,  767,  768. 

1894-95.    757,006  c.  y.  dr.,  95,  946,  947. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  88,  613. 

PROJECTS. 

By  Col.  Newton,  1881,  dr.  clian.  200'  x  18'  m.  I.  w. 
from  18'  contour  outside  the  B.  to  Hamilton  Ave. 
drawbr.,  tne  last  400'  narrowing  down  to  a  w.  of  100'; 
est.,  $182,850,  81,636.  i 

Bevised  proj.  for  dr.  the  natural  chan.  from 
Hamilton  Ave.  drawbr.  to  sw.  comer  of  Erie  Basin, 
and  thence  2  ehans.,  one  running  n..along  the  w. 
side  of  Brie  Basin  to  d.  w.  near  Eed  Hook,  the 
other  running  s.  along  the  wharves  on  the  s.  side 
of  theB.;  est.,  tl92,664,  81,  634,  635;  87, 712. 

In  1887  Lt.  Col.  IdcFarland  considered  that  the 
Eed  Hook,  Bay  Eidge,  and  Gowanus  Creek  Chans, 
should  be  w.  to  400',  with  a  l.-w.  d.  of  21';  est., 
$403,600,  87, 712. 

By  Lt.  Col.  Gillespie,  1889,  increasing  the  d.  of 
©owanus  B.  Chans,  to  21'  m.  1.  w.  and  increasing 
their  w.  to  400';  also  removal  of  angle  on  s.  side  of 
Gowanus  Creek  near  its  mouth;  est.,  $600,000,  89, 
785,  786;  91,  916. 

By  Lt.  Col.  Gillespie,  1892,  expend,  of  app.  of 
1892  as  follows:  $68,000  on  Eed  Hook  Chan,  and 
$42,000  on  Gowanus  Creek  Chan.,  93, 1056. 

The  existing  proj.  in  1894  amended  by  Congress 
providing  for  26'  x  800'  for  Bay  Ridge  Chan.,  26'  x 
400' for  Eed  Hook  Chan.,  and  21' x 260'  for  Gowanus 
Creek  Chan.;  est.  $483,300,  95,  946. 

In  1898  Lt.  Col.  Gillespie  est.  either  $2,391,814  or 
$2,929,114  to  complete  imp.  properly,  95, 948. 

SURVEYS. 

Au.  act  Tune  14,  1880;  riiade,  1881,  by  Col.  New- 
ton, 81,635. 
Maps.    81, 636;  86,  672. 

New    York    Harbor.— Gowanus    Bay 
Channels,  N.  Y. 


APPROPRIATIONS.    (See  Part  a.) 

COMMERCE. 

Description  of,  97, 1179. 

Large  and  important,  and  would  probably  be 
still  further  enlarged  by  constr.  of  deeper  chans., 
97,1179. 

Rates  reduced;  growth  of  foreign  C,  lo,  186-  13, 
1609. 

Traffic,  1911-12,  8,000,000  t.  Importance  of  this 
section  of  N.  Y.  H.  increasing,  with  U.  S.  imp 
Section  terminal  of  large  foreign  steamship  lines 
13, 1609. 

CONTRACTS. 

1896.  W.  H.  Beard  Dredging  Co.,  dr.,  140  and 
210  c.  y.,  s.  m.  ($630,000),  97, 1121. 

1899.  Hughes  Bros.  &  Bangs,  dr.  Bay  Ridge 
and  Red  Hook  Chans.,  100  c.  y.,  s.  m.  ($2,040,5401 
1900, 1468.  ^    •      •      1, 

1907.  Contract  with  Hughes  Bros.  &  Bangs, 
dated  July  31, 1899,  annulled  Feb.  21, 1907,  07, 1036. 
Morris  &  Cumings  Dredging  Co.,  dr.,  18.40  c.  y., 
08, 1083.  f       J  . 

1909.  Morris  &  Cumings  Dredging  Co.,  dr., 
16.860  0.  y.,  10, 1221.  6    B        ,        , 

1911.  Coastwise  Dredging  Co.,  dr.  2,400,000 
0.  y.,  at  15.890  c.  y.,  11, 1294. 


ENGINEERS. 

.n?*?'.®'  "'  Engineers.    R.,  91,  94;  96,  90;  97 

126,  140;  98,  121;  99,  144;  00,  163;  01,  226;  03, 
148;  03,  142;  04,  130;  05,  137;  06,  144,  147;  07, 
IM;  08,  159;  09,  162;  10,  186,  188;  11,  189;  13, 

In  charge: 

Lt.  Col.  G.  L.  GiUespie,  1890-91.    K.,  91, 940. 

Maj.  H.  M.  Adams,  1896-99.  R.,  96,  753;  97; 
1117, 1177:  98, 1016;  99,  1266. 

Maj.  W.  L.  Marshall,  1900-1908.  R.,  00,  1464; 
01, 1291;  03, 974;  03, 915;  (Lt.  Col.)  04, 1118;  05, 
1016;  06,  986;  07, 1034;  (Col.)  08, 1081. 

Col.  S.  W.  Eoessler,  1909-.  R.,  09,  1095;  10, 
1219;  11, 1293;  13, 1507. 

Assistant. 

185. 


Capt.  H.  L.  Wigmore,  1911.    11, 


OPERATIONS. 

1896-96.  718,487  c.  y.  dr.,  96,  755. 

1896-97.  872,617  c.  y.  dr.,  97, 1119. 

1897-98.  1,499,462  c.  y.  dr.,  98, 1018. 

1898-99.  1,844,410  c.  y.  dr.,  99, 1268. 

1900-01.  284,501  c.  y.  dr.,  01, 1292. 

1 901-03.  2,238,023  c.  y.  dr.,  03,  974. 

1903-03.  2,354,655  c.  y.  dr.,  03,  915. 
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1903-04.    2,002,337  c.  y.  dr.,  04, 1119. 

1904-OS.    2,038,227  0.  y.  dr.,  05, 1017. 

1905-06.    2,164,560  0.  y.  dr.,  06, 987. 

1906-07.    1,204,001  c.  y.  dr.,  07, 1034. 

1907-08.    1,363,185  c.  y.  dr.,  08, 1081. 

1908-00.    799,727  c.  y.  dr.,  09, 1095. 

1909-10. .  1,767,792  c.  y.  dr.,  10, 1220. 

1910-11.   302,714  0.  y.  dr.,  11, 1293. 

1911-13.  1,027,596  c.  y.  dr.  (255,245  c.  y.  de- 
diicted  for  overdepth  and  3,411  c.  y.  for  illegal 
dumping),  13, 1507. 

PHYSICAL  CHABACTEBISTICS. 

Descriptipn  ol,  97, 1179;  10, 185. 

The  cnaus.  included  in  this  work  form  an  e. 
water  route  between  the  Narrows  and  East  E., 
New  York  H.,  running  close  to  the  water  front  of 
Brooklyn  and  Governors  Isld.,  97, 1178. 

PROJECTS. 

By  act  of  1896,  Bay  Ridge  and  Eed  Hook  Chans., 
the  triangular  area  between  them,  and  Buttermilk 
Chan,  were  consolidated  into  one  work,  inol.  limited 
imp.  of  Gowanus  Canal,  96,  755. 

By  Maj.  Adams,  under  act  1896,  dr.  chans.,  with 
w.  of  800'  in  Bay  Eidge  Chan.,  900'  in  the  triangular 
area,  400'  in  Red  Hook  Chan.,  1,000'  in  Buttermilk 
Chan.,  and  all  with  a  d.  of  26';  dr.  also  provided  for 
in  Gowanus  Canal  to  the  extent  of  $5,000;  total  est., 
$837,000,  96,  755. 

In  1897  Maj.  Adams  est.  $2,000,000  to  obtain  30' 
Chans.,  and  $5,300,000  to  obtain  35'  chans.,  both 


amounts  in  addition  to  the  est.  of  nroj.  of  1896, 97, 
1179. 

By  Maj.  Adams,  1899,  making  Bay  Ridge  and 
Eed  Hook  Chans.  40'  x  1,200'  m.  1.  w.,  at  a  limit  of 
cost  of  $2,500,000,  and  continuing  contract  for  whole 
work  au.,  99, 1267. 

Proj.  modUied,  1907,  to  permit  completing  35' 
Chan,  first,  07, 152;  13,  229. 

(See  sur.  made  1909,  under  Surveys.) 

SURVEYS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  C!ol. 
Gillespie  (R.  unfav.),  91, 940. 

Sur.  with  a  view  to  one  continuous  chan.  30' 
d.  m.  1.  w.,  w.  of  1,000',  and  d.  of  35'  m.  1.  w.,  with 
w.  of  1,200',  au.  act  Jime  3,  1896;  made,  1897,  by 
Maj.  Adams  (see  Projects),  97, 1177.  Ex.  and  sur. 
of  Buttermilk  Chan.    (See  Buttermilk  Chan.) 

Pre.  ex.  au.  act  Mar.  3, 1905,  with  view  to  break'r 
opposite  the  wharves;  made,  1905,  by  Lt.  Col. 
Marshall  (R.  mifav.),i  06, 147. 

Made,  1909;  new  est.  of  completion  ($1,450,000) 
submitted,  making  entire  est.  for  1899  proj.  $3,- 
469,000, 10, 186.  «  , 

Ex.  with  view  to  dr.  between  chans.  and  d.  w. 
of  B.,  and  constr.  break'r  along  Eed  Hook  Pt., 
au.  aot  Mar.  3,  1909;  made,  1909,  by  Col.  Eoessler 
(R.  tmfav.),2 10, 188. 

List  of  Cong,  docs.,  etc.,  covering  ex.,  surs.,  plans, 
etc.,  13, 231. 

Maps.    96, 766;  progress,  03, 916. 


Part  (i),F-105 


New  York  Harbor. — Gowanus  Creek  Channel, 
N.  Y. 


APPROPRIATIONS.    (See  Part  a.) 

COMMERCE. 

Description  of;  of  the  total  freight  carried  in  1896' 
2,164,664  t.,  nine-tenths  of  this  was  carried  in  boats 
drawing  less  than  12',  97, 1181. 

Total  amount  expend,  on  imp.  to  1904  about 
A  of  1%  of  an.  value  of  C,  04, 132. 

CONTRACTS. 

1897.  H.  S.  Beard,  dr.,  24i|ic.  y.,  s.  m.;  bowlder 
removal,  112  c.  y.  ($22,000),  97, 1123, 1124. 

1899.  H.  S.  Beard,  dr.,  UHc.  y.,  s.  m.  ($23,000), 
99  1276 

1903.'  Wm.  H.  Taylor,  dr.  91,139  0.  y.,  19.75$ 
e.  y.,  03, 919. 

ENGINEERS. 

Chief  of  Engineers.  R.,  96,  92;  97,  127,  141; 
98,122;  99,146;  00,165;  01,227;  03,150;  03,143; 
04, 132. 

In  pTifirFifC* 

Mai  H.  M.  Adams,  1896-99.  R.,  96,  758;  97, 
1122, 1180;  98, 1020;  99, 1274.  „    ,    „ 

Maj.  W.  L.  Marshall,  1900-1904.  R.,  00,  1469; 
01, 1296;  03, 977;  03,  919;  (Lt.  Col.)  04, 1123. 

Assistants;  „^   „^, 

Capt.  J.  F.  Mclndoe,  1901.    01, 224. 

Lt:  J.  A.  Woodrufl,  1900-01.    01,224. 

Lt.  W.  L.  Guthrie",  1902-03.    03, 146;  03, 139. 

OPERATIONS. 

1896-97.    75,417  c.y.  dr.,  97, 1123. 
1897-98.    16,073  c.  y.  dr.,  98, 1021. 


1899-00.  156,204  c.  y.  dr.,  00, 1470. 

1900-01.  1,740  c.  y .  dr.,  01, 1296. 

1903-04.  94,381  c.  y.  dr.,  completing  proj.,  04, 
1123. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  originally  a  tidal  inlet  in  the  s. 
part  of  me  city  of  Brooklyn,  emptying  into  Go- 
wanus B.,  97, 1181. 

Chan,  defined  as  extending  from  the  junction  of 
Bay  Eldge  and  Eed  Hook  Chans,  opposite  Henry 
St.,  Brooklyn,  and  28th  St.,  Brooklyn.,  e.  to  the 
foot  of  Percival  St.,  the  part  e.  of  Percival  St.  being 
called  Gowanus  Canal>  96, 758. 

Shoaling  of  chan.,  01, 1297. 

Chan,  from  foot  of  Henry  St.  to  Percival  St.,  26' 
d.,  04, 1123. 

PROJECTS. 

About  $75,000  had  been  spent  on  this  chan.  up  to 
1892  (see  Gowanus  Bay,  N.  Y.),  00, 1471. 

Cnder  aot  of  1896  a  proj.  adopted  by  Maj.  Adams 
for  dr.  Chan.  26'  between  the  toot  of  Percival  St., 
Brooklyn,  and  Eed  Hook  Chan.;  est.,  $70,000,  96, 

758 

In  1897  Maj.  Adams  est.  that  to  obtain  30'  would 
cost  $58,000  in  addition  to  the  est.  cost  of  the  26 
chan.  in  process  of  constr.,  97, 1181. 

SURVEYS. 

H.  Imes  slightly  modified  by  act  June  3, 1896, 

Sur.  for  Chan.  30'  d.  au.  act  June  3, 1896;  made  by 
Maj.  Adams,  1897  (see  Proj.)  97, 1180. 
Maps.    03,919. 


Part  (k),  F-105        New  York  Harbor.— Buttermilk  Channel. 


APPROPRIATIONS.    (See  Part  a.) 

COMMERCE. 

Important,  84, 702;  86, 721;  87, 707. 
TrffiTm  about  17,000,000 1.,  06, 139. 


1  H.  D.  65,  59ai,  1st. 


CONTRACTS. 

1880.  H.  E.  Du  Bois,  dr.,  35*  0.  y.,  81, 631. 

1881.  H.  E.  Dii  Bois,  dr.,  22*  c.  y.,  83, 655. 
U883.  H.  E.  DuBois,  dr.,22tc.y.,83,6«. 
1884.    H.  E.  Du  Bois,  dr.,  33*  c.  y.,  85, 671. 


!  H.  D.  205,  61st,  2d. 
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1688.  United  States  Dredging  Co.,  dr.,  23ii 
o.  y.;  contract  annulled  and  work  prosecuted  ty 
H.  E,  Du  Bois's  Sons,  26$  o.  y.,  87,  70S. 

1889.    7.  A.  Simmons,  dr.,  18^  c.  y.,  89,  782. 

189i8.  International  Dredging  Co.,  dr.,  32.7* 
c.y.  ($111,180),  93, 1062. 

1894.  R.  H.  Moore,  dr.,  25$  o.  y.  ($42,600),  95, 
943 

1903.  Wm.  H.  Taylor,  dr.  300,000  c.  y.,  at  26* 
0.  y.,  03, 919. 

ENGnVEEKS. 

Chiel  of  Engineers.  B.,  80,  82;  81,  99;  SZt 
100;  83,  96;  84,  102;  85,  92;  86,  97;  87,  60;  88> 
61;  89,  78;  90,  69;  91, 88,  93;  98,  92;  93, 100;  94. 
90;  95, 102;  01, 229;  02, 149;  03, 143;  04, 131;  05, 
139. 

In  charge: 

Col.  J.  Newton,  1880-84.  B.,  80,  505;  81,  629; 
83,  654;  83,  642. 

Capt.  J.  Mereur,  1884.    B.,  84,  701. 

Lt.  Col.  W.  McFarland,  1884-89.  B.,  86,  670; 
86, 720;  87, 703;  88, 610. 

L  .  Col.  G.  L.  Gillespie,  1889-95.  B.,  89,  780; 
9D,t724;  91,  911,  937;  98,  814;  93,  1050;  94,  761; 
95,940. 

M  aj.  W.  L.  Marshall,  1901-05.  B.,  01, 1301, 1303; 
03, 976;  03, 917;  (Lt.  Col.)  04, 1121;  06, 1019. 

Assistant.    Henry  N.  Babcook.    B.,  01,  1?04. 

OPEBATIONS. 

1880-81.  80,000  c.  y.  dr.,  81, 100. 
1881-82.  137,646  c.  y.  dr.,  83,  654. 
1882-83.  232,375  c.  y.  dr.,  83,  542. 
1883-84.  207,090  c.  y.  dr.,  84,  701. 
1884-86.  30,097  c.  j.  dr.,  86,  671. 
1886-87.  89,625  c.  y.  dr.,  87,  705. 
1889-90.  206,199  c.  y.  dr.,  90,  726. 
1890-91.  190,000  c.  y.  dr.,  91, 913. 
1891-92.  Chan,  completed  throng  shoal  at  s. 
entrance,  93,  815. 


1893-93.  32,308  c.  y.  dr.,  93, 1051. 

1893-94.  345,090  c.  y.  dr.,  94,  762. 

1894-96.  52,602  c.  y.  dr..  96,  942. 

1908-03.  Contract  entered  into;  Are  destroys 
part  of  contractor's  plant,  03, 918. 

190d-04.  117,688  c.  y.  dr.,  04, 1122. 

1904-06.  192,412  e.  y.  dr.,  completing  proi., 
05,1019. 

PHTSICAt  CHABACXEBISTICS. 

Description  of,  88, 610. 

Condition  of  imp.,  giving  depths,  etc.,  05, 1020. 
Chan,  lies  between  Governors  Isld.  and  Brooklyn 
shore,  06, 139. 

PLANS. 

In  1890  Lt.  Col.  Gillespie  reported  Buttermilk  and 
Gowanus  B.  Chans,  worthy  of  26'.,  91, 938. 

PBIVATE  WOBK. 

New  York  Tunnel  Co.  constr.  tunnel  under  East 
R.;  e.  end  crosses  Buttermilk  Chan.,  06, 1020. 

PBOJECTS.    (See  Plans.) 

By  Col.  Newton,  1880,  removal  of  shoal  between 
Long  Isld.  and  Governors  Isld.  to  26'  x  860'  from 
the  Brooklyn  wharves;  est.,  $210,000,  80,  606;  81, 
629;  86,  721.  In  1887,  after  an  aggregate  app.  of 
$190,000,  Lt.  Col.  McFarland  est.  $96,000  wouW  be 
required  to  complete  proj.,  87, 706.  Existing  proj., 
to  1899,  completed  at  total  of  $660,000,  05, 139. 

Act  June  13,  1902,  au.  proj.  for  chau.  30'  x  400'i 
(see  Survey,  1900),  03,  149,  or  such  w.  as  390,000 
would  provide  for,  06, 139. 

STIBVETS. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900,  tor  chan. 
40'  X  1,200'  w.  m.  1.  w.;  Es.  by  Maj.  Marshall,  June 
25  and  Nov.  28, 1900;  est.,  $1,900,000,1 01,  229,  1299. 

Maps.    80,  606;  84,  702;  85,  670;  03,  918. 


Part(l),F-105    New 
Island, 


York  Harbor. — Battery  and   Governors 
N.  Y.     (Channel  between.) 


COMMEBCE. 

In  1897  an  average  of  125  boats  passing  every  hour, 

ENGINEEBS. 

Chiet  o(  Engineers.    E.,  97, 141. 
In  charge.    Maj.  H.  M.  Adams,  1897.    B.,  97. 
1182. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  97, 1183. 


PBOJECTS. 

In  1897  Maj.  Adams  est.  $2,210,000  to  imp.  chan., 
97, 1184.  ^ 

SUE  VETS. 

Sur.  of  chan.  between  Battery  and  Governors 
Isld.,  N.  Y.  H.,  for  chan.  continuous  with  Butter- 
milk Chan.  30'  X  1,200'  au.  act  June  3,  1896;  B.  by 
Maj.  Adams,  1897  (see  Projects),  97, 1182. 


Part  (m) ,  F-105    New  York  Harbor. 

(See  Part  a.) 


-Wallabout  Channel,  N.Y. 


APPEOPEIATIONS 

COMMEBCE. 

Description  of,  97, 1048;  99, 1253. 
This  waterway  important  for  the  handling  of  an 
extensive  C,  97, 1048.  - 

Table  of  tonnage,  1897  to  1911,  incl.,  18,  245. 
Part  of  N.  Y.  H.;  1911, 1,137,000±  t.,  13, 1622. 

CONTBACTS. 

1899.    J.  H.  Tenner,  dr.,  9|  c.  y.,  s.  m.  ($17.- 
156.26),  99, 1244.  '       y-,  ".  ui.  i.i,, 

1910.    Morris  &  Cumings  Dredging  Co.,  dr 
prices  listed,  11, 1309. 

ENGrVEEES. 

,S^f^  of  Engtaeers.    B.,  97, 116;  98,  124;  99, 
^'  1U'„9?'  ^^-  <•*'  208;  09,  144;  10,  163;  ll! 


In  charge: 

Lt.  Col.  Wm.  Ludlow,  1897.    B.,  97, 1047. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    B.,  99, 1242, 

Maj.  H.  M.  Adams,  1899.    B.,  99, 1252. 
Maj.  E.  H.  Ruflner,  1900.    E.,  00, 1413. 
Col.  S.  M.  Mansfield,  1901.    E.,  01, 1218. 
Col.  W.  M.  Black,  1909-10.    E.,  09,  1074;  10, 
1200. 
Col.  S.  W.  Roessler,  1911-.    E.,  11,  1308;  13, 

OPEBATIONS. 

1898-99.    31,809  0.  y.  dr.,  99, 1244. 

1899-00.  122,308  c.  y.  dr.  and  60  t.  bowlders 
removed,  00, 1414. 

1910-11.  78,981.1  c.  y.  dr.,  restoring  chan.  to 
proj.  w.  and  d.,  11, 1309. 


'  H.  D.  122,  56th,  2d. 
■  2  $21,826.31  returned  to  Treas.,  01, 1218;  $10,000  was  later  reallotted,  10, 1200, 
30462°— H.  Doc.  740,  63-2 16 
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PHYSICAL  CHABACTEBISTICS. 

Dreoription  of,  97, 1047. 

ocouniS°to'j  l&J^^'"'^.'^  9">  U.  S.  Part  of  it  is 
?^X  ii5=  V'M'°''SS^  of  ordnance.  Chan,  on  the 
s  side  leads  to  the  Brooklyn  Navy  Yard  and  the 
10  ™'  °°  '  ^'"^^  '"  ^rookl^  wharves,  97, 

Ifi^rfh^^P^??Tf'"i''""§  ^^  occurred  along  entire 
length  of  Cob  Dock  and  causeway,  09, 10747 

Waterway  extending  in  a  half  circle  around  inside 
21,  "El  ■  ™"™  as  Cob  Dock,  in  Wallabout  B.,  a 
slight  indentation  of  East  E.,  o«E  U.  S.  Navy  Yard 
Brooklyn,  and  is  part  of  U.  S.  property,  13, 245. 


PKOJBCTS. 

By  Maj.  Adams,  1898,  chan.  with  20'  x  2S0-350' 
from  entrance  to  vicinity  of  new  masonrv  caiKo. 
way;  est.,  f40,000, 99, 1262.  ^         ^ 

SUBVEYS. 

Ex.  for  imp.  by  cutting  off  a  portion  of  an  isid 
known  as  Cob  Dock  Isld.  and  securing  20*  x  300' 
au.  act  June  3, 1896;  made,  1896,  by  Lt.  Col.  Gilles- 
pie (B.  i^v.),  97, 1047. 

Sur.  au.  joint  res.  of  Congress,  1898;  made  by 
Maj.  Adams,  1898  (see  Projects),  99, 1252. 

Bur.  of  chan.  au.,  and  completed,  09, 1074 

Cong-  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc 


Part  (p),  F-105        New   York   Harbor- 
Breaker,  N.  Y. 

APPBOPEIATION. 

(July  4,  1836,  $19,500.    H.  D.  482,  55th,  2d.) 
(Kepeated  in  app.  preceding  Part  b.) 


Staten    Island    Ice 


F-106 


GOWANUS  CREEK,  N.  Y. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  84,105. 

In  charge.    Col.  J.  Newton.    B.,  84, 713. 


the  creek.  Col.  Newton  reported  the  creek  un- 
worthy of  imp.,  84, 714. 


PLANS  SUBVEYS. 

In  1882  a  line  of  canal  having  taken  the  place  of      84?7i3'"-  ""*  ^"^^  ''  '''''  "^  ^  '^'-  ^'^"' 


F-109 


NEWTOWN  CREEK,  N.  Y. 


APPBOPBIATIONS. 

1880,  110,000,80,510. 

1882,  15,000,83,683. 

1884,  20,000,84,727. 

1886,  37,500,86,719. 

1888,  25,000,  88,  609. 

1890,  35,000,  90,  723. 

1892,  36,000,  93,  813. 

1894,  20,000,  9S,  939. 

1896,  30,000,96,762. 

1897,  183,000,97,1127. 
1902,  *400,  04, 1034. 
1905,  5,000,  05,  975. 

1^  lilSoSjo'-Kwa- 

1910,  10,000,  10, 1199. 

1911,  20,000,11,1307. 

1912,  15,000,13,1520. 

Total,  480,900   (incl.    misc.,   $481,218.48,    13. 
1520). 
COMMEBCE. 

Important,  78,  427,  428. 

Large  trade  in  oil,  SO,  510. 

Value  of,  83,  562. 

Description  of  West  Branch,  95, 1008. 

Connection  with  Flushing  B.:  Description  of 
probable  C,  97, 1159. 

Bates  greatly  reduced  as  result  of  imp.,  05, 126. 

1911,  5,435,016  t.,  13, 1521. 

CONTBACTS. 

1880.    W.  Flannery,  dr.,  43*  c-.  y.,  81,  640. 

1883.  H.  N.  &  A.  J.  Beardsley,  dr.,  27*  c.  y., 
83,563. 

1884.  Atlantic  Dredging  Co.,  dr.,  231$  c.  y., 
85,669. 

1887.    Morris  &  Cumings  Dredging  Co.,  dr., 
32i|i  and  34i(|!0.y.,  87,702. 
1889.   J.  A.  Simmons,  dr.,  18J*  c.  y.,  89, 779 . 


1890.  Atlantic  Dredging  Co.,  dr.,  26t  and  40* 
c.y.,  91,910. 

1893.  T.  Potter,  dr.,  26t,  29t,  40t,  and  70t  c.  y. 
($32,5^3.30),  93, 1049. 

1894.  T.  Potter,  dr.,  24$  and  27*  c.  y.  ($18,900), 
95,939. 

1896.  J.  H.  Fenner,  dr.,  1714  c.  y.;  removal  of 
bowlders,  $8 c.y.  ($193,268.76),  97, 1127. 

1903.  E.  G.  Packard  Co.,  dr.,  211*  c.  y.,  04, 

1904.  Merritt  &  Chapman  Derrick  &  Wrecking 
Co.,  removal  of  obstr.  at  mouth  of  creek,  lump  sum 
ot$658,  04, 1033. 

1907.  Seely-Taylor  Co.,  dr.  11,290  c.  y.,  31*0.  v., 
s.  m.,  07, 1003. 

1910.  Morris  &  Cumings  Dredging  Co.,  dr., 
etc.,  prices  listed,  11, 1307. 

1913.  Morris  &  Cumings  Dredging  Co.,  dr., 
about  84,210  C.  y.,  28i*  c.  y.,  13, 1520. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  78,  58;  79,  66;  80, 
83;  81, 102;  83, 103;  83, 101;  84, 107, 122:  86, 91; 
86,  96;  87, 60;  88,  61;  89,  76;  90,  68;  91, 87;  93 
91;  93,  99;  94,  89;  95,  102,  121;  96,  92;  97, 128, 
139;  98,  123;  99,  137;  00, 165;  01,  207;  03, 145; 
03, 133;  04, 118;  05, 125;  06,  130;  07,  134;  08, 
140;  09, 143;  10, 161;  11, 202;  13, 243. 

In  cliarge: 

Lt.  Col.  J.  Newton,  1879-83.  B.,  78,  427;  (Col.) 
80, 509;  81, 638;  83,  661. 

Lt.  Col.  G.  L.  Gillespie,  1883-86.  B.,  83,  561; 
84, 726,  765. 

Lt.  Col.  W.  McFarland,  1886-89.  E.,  86,  668; 
86,  717;  87,  699;  88, 606. 

Lt.  Col.  G.  L.  Gillespie,  1889-95.  B.,  89,  777; 
90,  720;  91,  906;  93,  810;  93,  1044;  94,  757;  96 
935, 1006. 

Maj.  H.  M.  Adams,  1896-98.  B.,  96,.  769;  97, 
1126, 1169;  98, 1022. 


♦Allotment. 


"See  pp.  14-22  lor] 
.explanations,  etc.J 
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Lt.  Col.  W.  H.  H.  Benyaurd,  1899.    B.,  99, 1239. 

Mai.  E.  H.  Ruffiner,  1900.    K.,  00, 1411. 

Col.  S.  M.  Hansfield,  1901-02.  R.,  01, 1216;  OS, 
WO. 

Col.  Amos  Sticlmer,  1903.    B.,  03, 873. 

Capt.  K  H.  Schulz,  1904.    B.,  04, 1033. 

Col.  W.  K.  Livermore,  1905-06.  E.,  OS,  974;  06, 
)57. 

Col.  J.  G.  D.  Knight,  1907-08.  B.,  07, 1002;  08, 
1052. 

Col.  W.  M.  Black,  1909-10.  E.,  09,  1073;  10, 
L198. 

Col.  S.  W.  Boessler,  1911-.  E^  11,  1306;  18, 
1520. 

Assistant.    A.  Doerflinger.    B.,  84, 767. 

OBSTRUCTIONS. 

In  1892  tlie  Sec.  of  War  directed  Uiat  the  Meeker 
ive.  Br.  should  be  altered  to  conform  to  the  bulk- 
aead  line,  and  should  be  provided  with  draw  open- 
ng  on  either  side  of  the  pivot  pier  65'  w.  in  the 
3lear,  93, 1047.    Alterations  completed,  94, 759. 

In  1893  the  Vernon  Ave.  Br.  considered  an  obstr., 
93,  1047.  Kepair  and  mainten.  of  the  br.,  and 
its  operation  by  a  modem  motor  attachment  was 
ordered  by  the  Sec.  of  War  in  1893,  94,  759. 
Plans  for  a  lift  br.,  and  for  a  temporary  br.  during 
the  constr.  of  the  former,  approved  by  the  Sec.  of 
War,  9S,  939. 

List  of  brs.  crossing  the  creek,  94, 759. 

Complamt  of  obstr.  near  mouth  of  creek,  04, 1033. 

OPERATIONS. 

1880-81.  Chan.  18  x'  60'  dr.  from  mouth  of 
3reek  to  Vernon  Ave.,  81,  638. 

1883-83.  52,005  c.  y.  dr.  from  chan.  at  br.,  83, 
561. 

1884-85.    51,468  c.  y.  dr.  from  chan.,  86,  669. 

1886-87.    24,675  C.  y.  dr.,  87, 700. 

1887-88.    50,248  C.  y.  dr.,  88, 608. 

1888-89.  "7,738  c.  y.  dr.,  89,  779. 

1889-90.    83,850  c.  y.  dr.,  90,  722. 

1890-91.    78,520  C.  y.  dr.,  98,  909. 

1891-98.    15,648  c.  y.  dr.,  92, 812. 

1898-93.    91,981  c.  y.  dr.,  03, 1047. 

1894-96.  72,394  c.  y.  dr.  and  about  150 1.  bowl- 
lers  removed,  95, 9.37. 

1896-97.  136,158  c.  y.  dr.  and  99  c.  y.  bowlders 
•emoved,  97, 1126. 

1897-98.  423,587  c.  y.  dr.  and  95  c.  y.  bowlders 
■emoved,  98, 1023. 

1898-99.  456,637  c.  y.  dr.  and  268  c.  y.  bowl- 
lers  removed,  99, 1240. 

1903-04.  65,519  c.  y.  dr.  and  2  large  bowlders 
'emoved;  obstr.  at  mouth  of  creek  removed,  con- 
listing  of  2  large  bowlders,  04, 1033. 

1906-07.    11,116.8  0.  y.  dr.,  restoring  1,700'  I.  of 
ihan.  just  below  Greenpoint  Ave.  Br.  to  proj.  d.  of  ■ 
.8'  X  90'  m.  1.  w.,  07, 1003. 

1908-09.  A  large  bowlder  and  several  obstr. 
indangering  navigation  in  vicinity  of  Meeker  Ave. 
3r.  removed  and  disposed  of,  09, 1073. 

1910-11.  47,322  c.  y.  material  other  than  ledge 
.,  bowlders,  broken  St.,  etc.,  and  66.16  c.  y.  o£  the 
atter,  over  j  c.  y.  in  size,  excavated,  restormg  1,700 
.  f.  of  chan.  below  Greenpoint  Ave.  Br.  to  proj. 
I.  of  18'  and  w.  of  90',  1 1, 1307. 

1911-18.  5,666  c.  y.  material  dr.,  restoring 
8'  X  90'  X  500'  of  Chan,  in  immediate  vicinity  of 
ieeker  Ave.  Br.,  18, 1520. 


PHYSICAL  CHABACTEBISTICS. 

Description,  78,  427,  428;  88,  606. 

Description  of,  W.  Branch,  95, 1007. 

Description  of,  proposed  connection  with  Flush- 
ing B.,  97, 1159. 

A  portion  of  the  W.  Branch  a  canal  built  by 
private  enterprise  for  the  reclamation  of  land  for 
profit,  96, 1008. 

In  1896  there  was  no  connecting  chan.  between 
Flushing  B.  and  the  creek.  The  two  waters  were 
separated  by  4  m.  of  land.  Connection  was  sought 
as  a  means  of  freeing  the  creek  from  sewage,  etc., 
97, 1159, 1160. 

Max.  draft  18'  m.  1.  w.;  total  1.  of  navigable  chan. 
about  4  m.,  w.  125'.  Head  of  navigation  in  each 
branch  is  at  the  Metropolitan  Ave.  Br.,  05, 126. 

An  inlet  of  East  B..,  between  Brooklyn  and 
Queens  Boroughs,  N.  Y.  C,  for  4  m.,  18,  243. 

PLANS. 

By  Lt.  Col.  Newton,  1878,  removing  deposits  to 
14'  in  d.;  est.,  52,000.  Repeated  dr.  wouW  be  re- 
quired to  maintain,  78, 428,  429. 

PBIVATE  WORK. 

Much  of  the  W.  Branch  dr.,  rectified,  and  d.  by 
private  enterprise,  the  excavated  material  being 
used  to  reclaim  land  from  the  neighboring  marshes 
before  1895,  96, 1007. 

PBOJECTS. 

By  Col.  Newton,  1880,  imp.  of  the  creek  by  d. 
chan.  from  18'  to  21'  1.  w.  and  200'  w.  from  mouth 
to  Vernon  Ave.;  est.,  $44,050,  80, 511;  81,  636;  88 
662;  86, 96. 

By  Lt.  Col.  Gillespie,  1884,  imp.  of  creek  from 
Vernon  Ave.  Br.  to  head  of  navigation  by  excava- 
tion Ola  Chan,  from  125'-150'  w. ,  and  with  a  d.  of  18' 
to  the  Central  Oil  Works,  15'  to  Queens  Co.  Oil 
Works,  12'  to  Nichol's  Chemical  Works,  and  10' 
thence  to  the  head  of  navigation;  est.,  $255,669, 84, 
766;  86,718;  87,699;  98,810. 

In  1896  Maj.  Adams  est.  $450,000  additiona]  to 
obtain  18'  x  126',  and  the  constr.  of  such  a  chan. 
was  au.  by  Congress,  1896,  96,  761,  762.  Est  re- 
duced later  to  $213,000;  increased  to  $228,000, 1912, 
18,243. 

SUB  VETS. 

Ex.  at  jimction  with  East  E.  made,  1878,  bv  Lt 
Col.  Newton,  78,  427. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Col.  Newton 
79,66;  80,510. 

From  mouth  to  Metropolitan  Ave.  au.  act  Aug. 
21, 1882;  made,  1882,  by  Maj.  Gillespie,  84, 765. 

Ex.  of  W.  Branch  from  Metropohtan  Ave.  Br.  to 
the  head  of  navigation,  au.  act  Aug.  17, 1894;  made 
by  Lt.  Col.  Gillespie  in  1894.    E.  unfav.,  95, 1006. 

Est.  of  the  cost  of  securing  an  18'  chan.  d.  with 
w.  of  125'  called  lor  by  joint  resol.  of  Congress, 
Mar.  11,  1896,  submitted  by  Maj.  Adams  in  1896 
(see  Projects),  96, 759,  763. 

Ex.  with  a  view  to  the  constr.  of  a  chan.  connect- 
ing Flushing  B.  with  the  creek,  au.  act  June  3, 1896; 
made,  1896,  by  Maj.  Adams.    E.  unfav.,  97, 1159. 

Minor,  to  determine  where  shoaling  had  taken 
place,  07, 1002. 

Cong,  docs.,  etc.,  relating  to  ex.,  sur.,  plans,  etc., 
18,244. 
Maps.    86, 668;  04, 1034. 
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G.— NEW  YORK,  N.  Y.,  DISTRICT— NO.  3. 

In  charge  of  U.  S.  Engineer  Office, 
Army  Building,  New  York  City. 


1  Atlantic  Ocean. 

3  New  York  H.  &  Bay,  N.  Y.  and  N.  i.  (1) 

3  KUl  Van  KuU,  N.  Y.  and  N.  J.  (3) 

4  Newark  B.,  N.  J.  and  N.  Y.  (3) 

5  Bergen  Neck,  N.  J.  (Slilp  Canal)  (4) 

6  Hackensack  B.,  N.  J.  (4) 

7  Penhom  Cr.,  N.  J.  (6) 

8  Division  Cr.,  N.  J.  (6) 

9  Mm  Cr.,  N.  J.  (6) 

10  Croma  KUI,  N.  J.  (6) 

11  Bellmans  Cr.,  N.  J.  (G) 

12  Overpeck  Cr.,  N.  J.  (6) 

13  Berrys  Cr.,  N.  J.  (6) 

14  Ktngsland  Cr.,  N.  3.  (6) 

15  Saw  Mill  Cr.,  N.  J.  (6) 

16  Passaic  R.,  N.  J.  (4) 

17  Saddle  R.,  N.  3.  (16) 

18  Weasel  Brook,  N.  J.  (16) 

19  Third  R.,  N.  J.  (16) 
SO  SecondR.,  N.  J.  (16) 

31  Arthur  Kill,  N.  Y.  and  N.  J.  (4)  (33) 
33  Shooters  Isld.  Chan.,  N.  Y.  and  N.  J.  (4) 

33  Rarltan  B.,  N.  Y.  and  N.  J.  (3) 

34  Great  Kills,  N.  Y.  (33) 

35  Lemon  Cr.,  N.  Y.  (83) 

86  Princess  Bay,  Staten  Island,  N.  Y.  (23) 

37  Arthur  Kill,  N.  Y.  and  N.  J.  (4)  (33) 

38  Fresh  Kills,  N.  Y.  (37) 

39  Old  Place  Cr.,  N.  Y.  (37) 

30  Elizabeth  R.,  N.  J.  (37) 

31  Morse  Cr.,  N.  J.  (37) 
33  PUes  Cr.,  N.  J.  (37) 


G  33  Rahway  E.,  N.  J.  (37) 

G  34  Smiths  Cr.,  N.  J.  (37) 

G  35  Woodbrldge  Cr.,  N.  J.  (37) 

G  36  Baritan  R.,  N.  J.  (33) 

G  37  Red  Root  Cr.,  N.  J.  (36) 

G  38  Lawrence  Brook,  N.  J.  (36) 

G  39  South  R.,  N.  3.  (36) 

G  40  Cheesequake  Cr.,  N.  J.  (33) 

G  41  Stump  Cr.,  N.  J.  (40) 

G  43  Whale  Cr.,  N.  3.  (33) 

G  43  Keyport  H.,  N.  J.  (33) 

G  44  Matawan  Cr.,  N.  J.  (43) 

G  45  Waackaack  Cr.,  N.  3.  (83) 

G  46  Shoal  H.,  N.  J.  (Sandy  Hook  Bay)  (2) 

G  47  Compton  Cr.,  N.  J.  (46) 

G  48  Shrewsbury  R.,    N.    J.    (Sandy    Hook 

Bay)  (8) 
G  49  Navesthk  R.,  N.  J.  (48) 
G  50  Atlantic  Highlands,  N.  J.  (Sandy  Hook 

Bay  (3) 
G  51  Clay  Pit  Cr.,  N.  J.  (49) 
G  63  Swimming  B.,  N.  J.  (49) 
G  53  South  Branch,  Shrewsbury  E.,  N.  J. 

(48) 
G  64  Little  Silver  Cr.,  N.  J.  (53) 
G  65  Parkers  Or.,  N.  J.  (53) 
G  66  Pleasure  B.,  N.  J.  (53) 
G  67  Solomons  Cr.,  N.  J.  (63) 
G  68  Long  Branch,  N.  J.  (1) 
G  59  Shark  R.,  N.  J.  (1) 
G  60  Manasquan  R.,  N.  J.  (1) 


KILL  VAN  KULL,  N.  J. 


fGINEERS. 

Cihlef  ot  Engineers.    R.,  06, 167;  07, 175. 

[n  charge: 

M.  W.  R.  Livermore,  06, 147;  164. 

3ol.  D.  W.  Lcckwood,  07, 164. 

JRVEY. 

2x.  and  sur.  au.  act  Mar.  3,  1905,  from  n.  of 
ooters  Isld.  to  existing  ohan.  near  Corner  Stake 


Light,  inol.  reef  at  Bergen  Pt.  Light,  for  16';  Rs. 
by  Col.  Livermore,  1906,  and  by  Col.  Lockwood, 
1906;  est.,  J2S0,116,  with  $5,000  an.  mainten.,'  06, 
167, 168;  07, 175. 

Pre.  ex.  from  Kill  von  Kull  to  a  point  in  vicinity 
of  Bedloe  (Liberty)  Isld.,  w.  of  Bobbins  Reef  light- 
house, with  view  to  21'  chan.  of  sufficient  w,,  au. 
act.  Mar.  3, 1905.  R.,  Col.  W.  E.  Livermore,  Deo. 
5, 1906  (unfav.),  07, 175  (H.  R.  59,  2nd,  273). 

Map.' 


NEWARK  BAY,  N.  J. 


"PROPRIATIONS. 

lug.  30,  1862,  sur.,  $2,000;  imp.,  $10,000;  total 


$12,000.    Sur.— R.,    Jan.    27,     1853;  est., 
(H.  Doo.  No.  482,  55th  Cong.,  23  sess.X 


$25,000. 


1  H.  D.  337,  59,  2. 
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HACKENSACK  RIVER,  N.  J. 


G-5        BERGEN  NECK,  N.  J. 

COMMERCE. 

Important,  80,  633. 

ENGINEEttS. 

Chief  of  Engineers.   B.,  80, 85 
5M°  '''"'^*"    ^*-  '^o'-  ^-  Newton,  1880.    B.,  80, 
Assistant.    E.  H.  Talcott.    E.,  8O,S30. 

PHYSICAL  CHABACTEEISTICS. 

Described,  80,  531.    Tidal  obstructions,  80,  531. 
PLANS. 

By  Lt.  Col.  Newton,  1880,  connecting  Newark  B. 

G-6 

APPBOPKIATIONS. 

1912,  tSO.OOO,  13, 1536. 

COMMERCE. 

1911,  314,200±  t.,  18, 1537. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  89,  93;  91,  108:  10, 
212;  13,257,279. 

In  charge: 

Capt.  G.  McC.  Derby,  1888.    B.,  89, 841. 
Capt.  T.  Jj.  Casey,  1888-fll.    R.,  89,  842;  91, 
1016,1018.  .       ,        ,       , 

Col.  D.  W.  Lockwood,  10, 189. 
Col.  W.  T.  Eossell,  1910-.    10, 189;  B.,  13, 1536. 

Assistant.    C.S.Kelsey.    B.,  89, 844;  91,1019. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  89, 842;  91, 1017;  13, 237. 

Rises  in  N.  Y.;  flows  s.  and  empties  into  head  of 
Newark  B.,  about  34  m.  in  a  direct  line  from  source. 
R.  is  navigable  to  New  Milford,  about  20  m.  from 
mouth,  where  navigation  is  cut  off  by  low  dams  of 
Hackensack  Water  Co.;  distances  of  various  points 
on  R.,  13,  257. 

PLANS. 

By  Capt.  Casey,  1889,  providing  and  maintaining 


-SmP  CANAL  ACROSS. 

with  upper  New  York  B.  by  a  canal  4,500'  x  12' 
m.  1.  w.,  200'  w.  at  bottom;  est.,  exclusive  of  land 
damages,  13,332,426.88,  80,  630,  632. 

^'^^^^l?     STATE,     AND     CORPORATE 
WUBJ&. 

Morris  Canal  crosses  Bergen  Neck  at  site  proposed 
forshipcanal,  80,  531.  f   v  =^ 

SURVEYS. 

Au.  act  Mar.  3,  1879,  79, 1 
Newton,  1880,  80,  530. 
Maps.    80,530. 


B,  1879;  made  by  Col. 


dian.  10'  d.  m.  I.  w.,  and  200-150'  w.  from  mouth  to 
Turnpike  Br.  at  Hackensack;  est.,  t60,114i  or  tor 
a  modified  imp.,  dr.  a  chan.  8'  m.  1.  w.,  and  from 
200'  w.,  the  mouth  to  Turnpike  Br.;  est.,  122,308, 

PBOJECT. 

Act  July  26, 1912,  provides  for  making  and  main- 
tammg  chan.  12'  x  200'  m.  1.  w.,  Newark  B  to 
Little  Terry,  thence  150'  w.  to  the  New  York 
Susquehanna  &  Western  RR.  br.;  est.,  1171,018  10 
and  $6,000  an.  mainten.,'  13,  268. 

SURVEYS. 

Sur.  au.  act  Aug.  11,  1888;  made,  1889,  by  Cant. 
Casey(R.  fav.),89,842;  91, 1018. 

R.  by  BERH.,  Sept.  8,  1908,  reviewing  ex.  1888 
and  1899.    Recom.  imp.  to  extent  of  160,000.2 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  for  chan. 
16',  Newark  B.  to  Little  Ferry;  12',  Little  Ferry 
to  Hackensack;  Rs.,  Col.  Lockwood,  1909,  and  by 
Col.  Rossell,  1910;  est.,  1171,018.10  presented,'  10. 
212. 

Pre.  ex.  of  Newark  B.,  Passaic  and  Hackensack 
Es.,  N.  J.,  au.  act  June  25, 1910;  Bs.,  1911  and  1912, 
by  Col.  Rossell;  est.,  $1,064,800,  with  $20,000  an. 
mainten.a  13, 279. 

Maps.i    89,844. 

Cong.  docs. ,  etc.,  relating  to  exs. ,  surs. ,  plans,  et«!., 
13,258. 


G-16 


PASSAIC  RIVER,  N.  J. 


Part. 

Title. 

Period. 

Appropria- 

1872-1879 
1880-1892 
1880-1892 
1892-1912 

b 

do 

Below  Newark 

239,  .500 
1,222,000 

d 

Total 

1,600,350 

Part(a),  G-16    Passaic  River,  N.  J.  (above  Newark). 


APPROPRIATIONS. 

1872,  $26,000,  73,  80,  805. 
25,000,  73,  85. 
20,000,  74,  95,  ii,  166. 
20,000,  75, 102,  ii,  221. 
10,000,  76,  56,  249;  77, 50,  249. 
10,000,  78,  56,  415. 
2,000,  79,  64,  392. 


1873, 
1874, 
1876, 
1876, 
1878, 
1879, 


Total,  112,000 


CONTRACTS. 

1873.  Morris  &  Cnmings,  dr.  St.,  $1.10  c.  y.; 
sand, gravel, etc., 90tc.y.,  73,938;  74,ii,165;  75, 
ii  220. 

1873.    J.  Caler,  dr.,  74,  ii,  166;  75,  ii,  220. 

ENGINEERS. 

Chief  of  Engineers.  R.,  71,83;  73,80;  73, 
85;  74,95;  76,102;  76,55;  77,50;  78,66;  79,391. 


<  H.  D;  643,  61st,  2d. 
•  Conun.  D.  21,  61st,  2d. 


»H.  D.707,  62d,  2d. 

<  As  stated  in  appropriation  acts 


Seepp.  14-22  fori 
explanations,  etc.J 
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In  charge: 

Lt.  Col.  J.  Newton,  1872-79.    K.,  72, 805, 807, 808; 
'3,  938;  74,  ii,  165;  76,  il,  220;  76,  248;  78,  415; 
'9  391 
Capt.'j.  Mereur,  1877.    R.,  77, 248. 

Assistant.   Capt.  J.  Mereur,  78, 41S. 

iSTIMATES.    (See  Projects.) 

By  Lt.  Col.  Newton,  1872,  thorougli  Imp.,  t251,- 
49;  partial,  S123,924,  78, 807, 809. 

By  Lt.  Col.  Newton,  1879,  completion  oi  existing 
iroj.,  $11,924,  79,392. 

)FEBATIONS. 
Bellevine  Bar: 

1873-73.  Removal  of  4,719  c.  y.  ty  dr.;  750'  of 
mbankment  built,  73, 85,  938. 

1873-74.  Removal  of  5,820  c.  y.  of  st.  and  3,807 
.  y.  of  sand,  etc.;  blasting  bed  r.,  by  hired  labor, 
oprepare  for  dr.,  74,  ii,  165, 166. 

1874-76.  Completion  of  cut,  2,300'  x  75'  x7J', 
nd  dike  1,800'  1.  Total  amount  of  sand,  etc.,  re- 
aoved,  6,624  c.  y.;  ofst.,etc.,  9,828  c.  y.,  76,102,ii, 
20. 

1875-76.  Removal  of  loose  St.,  a  point  of  solid 
.,  and  a  sboal  at  upper  end  of  dike,  76, 55, 248. 

1876-77.   75'  of  Chan,  cleared  of  loose  St.,  77, 


Butbertord  Park  Bar: 

1873-74.    Cut  50'  X  2,900'  nearly  completed, 
Ii,  ii,  166. 
1874-76.   Completion  of  cut,  6'  d.,  75, 102. 


1875-76.  Straightening  the  cut  by  drilling, 
blasting,  and  grappling,  76, 248. 

1876-77.  Removal  of  395  o.  y.  loose  St.  and 
bowlders  from  sides  of  the  cut;  686'  of  chan.  cleared, 
77, 60. 

Holsman's  Bar,  and  other  tiars: 

1874-76.  Removal  of  r.  and  bowlders  from 
opposite  Passaic,  by  hired  labor,  76, 102. 

1875-76.  Drilling,  blasting,  and  dr.  a  cut 
40  X  1,300',  or  6'  x  50';  a  small  bar  above  removed 
by  dr.  a  cut  300'  1.,  76, 248. 

From  Newark  to  Passaic: 

1877-78.  Work  of  clearing  chan.  of  loose  st. 
continued,  shoal  dr.  near  ErieRR.  br.,  78, 56,  415. 

1878-79.  Dr.,  removal  of  bowlders,  etc.  Re- 
sults, the  R.  In  good  condition  from  Montclair  and 
Greenwood  Lake  RR.  br.  to  Passaic  for  vessels 
drawing  6',  regardless  of  tides,  79,  63,  391. 

PHYSICAL  CHABACTERISTICS. 

Description,  73,807,808;  73,939;  74,ii,166. 

PEOJECTS.    (See  Plans.) 

By  Lt.  Col:  Newton,  1872,  thorough  imp.  of  R.; 
est.,  $251,349;  partial,  $123,924,  dr.  and  dUdng;  the 
latter  proj.  adopted,  73, 806, 807. 

SURVEY. 

By  Lt.  Col.  Newton,  1871,  71, 83.    R.,  73,  807. 


Part  (b),  G-16    Passaic  River,  N.  J.,  above  Newarlc. 


kPPROPRIATIONS. 

1880, 

$2,000, 

80, 

536. 

1882, 

7,000, 

83, 

6H4. 

1884, 

3,000, 

S4, 

739. 

1886, 

2,250, 

86, 

797. 

1888, 

7,500, 

88, 

64«. 

1890, 

6,100, 

90, 

849. 

Total, 

26,850 

:;OMMERCE. 

C.  interests  of  R.,  88, 646. 

CONTRACTS. 

1883.  F.  Pidgeon,  dr.,  38J<:  c.  y.,  84, 739. 

1884.  Tl.  Parrott,  dr.,  49*  c.  y.,  85, 746. 
1891.    E.  Parrott,  drg.,  35i|;  c.  y.,  91, 992. 

iNGINEERS. 

Chief  ol  Engineers.  R.,  80,  86;  81,  108;  83, 
09;  83, 105;  84,  111,  122;  85, 102;  86,  111;  87,  68; 
18, 68;  89, 87;  90,  78;  91, 100;  93, 102. 

In  charge: 

Lt.'Col.  N.  Miohler,  1880-82.  R.,  80,  536;  81, 
87. 

Lt.  Col.  G.  L.  Gillespie,  1882-85.  R.,  83,  684; 
13,  571;  84,  737,  780,  782;  85,  744. 

Lt.  Col.  W.  McFarland,  1886.    B.,  86, 792. 

Lt.  G.  McC.  Derby,  1887-89.    R.,  87, 763;  (Capt.) 

C'apt.  T.  L.  Casey,  1889-92.  R.,  89, 824;  90, 848; 
II,  990;  93, 876. 

Assistant.    A.  R.  Doerflinger.    R.,  84,784. 

(PEBATIONS. 

1879-80.  328  o.  y.  st.  removed  from  chan.,  80, 
35. 

1880-81.  St.  abutment  removed  at  expense  of 
tew  YorkJ  Lake  Erie  &  Western  RR.,  81, 687. 


1883-84.  19,190  0.  y.  sand  and  gravel  removed 
from  shoals  between  Erie  and  Montclair  &  Green- 
wood RE.  brs.,  84, 738. 

1884-85.  1,946  c.  y.  dr.  from  Lime  Kiln  and 
Middle  bars,  85,  744. 

1891-93.  10,718  c.  y.  dr.  imder  contract  and 
2,333  c.  y.  by  hired  labor,  93,  877. 

PHYSICAL  CHARACTERISTICS. 

Description  of  E.,  84,  780. 

PLANS.    (See  Projects.) 

By  Maj.  G.  L.  Gillespie,  1884,  extension  of  imp. 
from  Passaic  to  Paterson;  est.,  $380,000  to  $611,000, 
84,  782,  784. 


PRIVATE  (CORPORATE)  WORK. 

erations.) 


See  Op- 


Occupation  of  R.  between  Passaic  and  Paterson 
by  a  corporate  company,  84,  780,  782,  784, 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  Newton,  1872,  partial  imp.  of  E. 
above  Newark,  to  afford  chan.  6' d.  1.  w.  to  the  head 
of  navigation  at  Passaic,  by  means  of  drg.  and  dike 
constr.;  est., $123,924,  73,805,807;  80,536;  S6,793. 

In  1885  proj.  amended  to  provide  for  chan.  74'  d. 
from  the  Brie  to  the  Montclair  &  Greenwood  EE. 
br.,  87,764. 

1886,  est.  $7,512  would  be  required  for  completion 
of  proj.,  86,  796,  797;  increased,  1890,  to  $8,199.79, 
to  mclude  plant  purchased,  90,  849. 

By  Capt.  Casey,  1890,  chan.  6'  x  100'  for  1,600' 
through  Third  E.  Bar;  also  for  removal  of  bowlders 
at  various  points  in  the  E.,  increasing  the  total  est. 
to  $193,822,  91,  991,  992. 

SURVEYS. 

Between  Passaic  and  Paterson  au.  act  Aug.  2, 
1882;  made,  1884,  by  Maj.  Gillespie,  84, 780,  782. 

Of  E.  above  Newark;  made,  1889,  by  Capt.  Casey, 
90,  848. 

Maps.    81,  688;  87,  766. 
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Part  (c),  G-16    Passaic  River,  N.  J.,  below  Newarlc.' 


1881, 
1882, 
1884, 


APPBOPEIATIONS. 

1880,     t30,000,  80, 536. 

50,000,  81, 689. 

43,000,  83, 686. 

26,000,  84, 741. 
ioou,  24,000,86,800. 
1888,  27,500,88,648. 
1890,       40,000,  90,  851. 

Total,  239,500 

COMMEKCE. 

Necessity  for  completion  of  imp.,  83,  S74. 
C.  mterests  of  R.,  88,  647,  648. 

CONTKACTS. 

1880.  H.  Du  Bois  &  Sons,  pile^ike  constr., 

1881.  E.  M.  Payn,  drg.  13.9*  c.  y.,  81,  690.  H. 
Du  Bois  &  Sons,  pile-dike  constr.,  81,  690.  E 
Sramard  '-    '-      ""■•■  —   -- 

1883. 
1884 
1886, 
87,  767. 
1889, 
1891, 


Bramard,  jr.,  drg.,  lOJtc  y.,  83, 686. 
^  °''"     Morris  &  Cumings,  drg.,  22^*  o.  y.,  83, 574. 
H.  Du  Bois  &  Sons,  drg.,  lot  c.  y.,  86, 748. 
P.  S.  Ross,  pile-dike  constr.,  $11.50 1. 1., 


E.  G.  Packard,  drg.,  22i|;c.  y.,  90, 850. 
R.  G.  Packard,  drg.,  30*  c.  y.,  91, 990. 


ENGIKTEEBS. 

Chiel  of  Engineers.  B.,  80,  86;  81,  109;  83. 
110;  83,  106;  841, 112;  86, 103;  86, 112;  87,  68  88 
69;  89, 88;  90, 79;  91, 99;  93, 102. 

In  charge: 

Col.  J.  Newton,  1880.    R.,  80,  537. 

Lt.  Ck)l.  N.  MicMer,  1880-82.    B.,  80,  536;  81, 

Lt.  Col.  G.  L.  Gillespie,  1882-85.  B.,  83,  684; 
83, 572;  84, 740;  86, 746. 


T  !■  S"';,^-  MoEarland,  1885-86.    B.,  86, 792. 
88^  646  ■  '''  ''*^*°"    *■'  ®''' '"'  (^"P*'> 

9i;T88|'93';8?3''''^'  ''^''-  "^  «^' '"'■  «»■ ««' 

OPEBATIONS. 

T.  ^^,?'i:?^-  ^'S""  '•  '■  o'  ^'^'^S  built  at  mouth  of 
R.;  19,263  c.  y.  dr.  from  chan.,  81,  689. 

J-?,^^'??'  134,589  c.  y.  dr.  from  ohaa.;  2,003 1.  f 
of  pile  diking  built,  83, 685. 

1883-83.    228,993  c.  y.  dr.  from  chan.,  83,  572. 

1883-84.    110,221  c.  y .  dr.  from  chan.,  84, 740 

1884-85.  699  I.  f.  of  diking  built;  34,509  c.  y. 
dr.,  86,  747. 

1886-86.    110,221  c.  y.  dr.;  repairs  to  dike,  86, 

1886-87.    1,000 1.  f.  of  pile  dike  built,  87, 765. 
1887-88.    500 1,  f.  of  d&e  built,  88, 647. 
1888-89.    Dike  extension  under  contract  con- 
tmued,  89, 826. 
1889-90.    66,008  c.  y.  dr.,  90,  850. 
1891-93.    100,692  o.  y.  dr.,  93,  873. 

PROJECTS. 

By  Col.  Newton,  1880,  chan.  10'  x  200'  m.  1.  w. 
from  Pennsylvania  ER.  br.  at  Newark  to  Newark 
B.,  by  dr.  and  constr.  of  15,800  1.  f.  of  pile  dike: 
est.,  $232,875,  80, 537;  84,  741. 

By  Lt.  Col.  Gillespie,  1884,  extension  ol  chan. 
through  shoals  in  Newark  B.  by  dr.,  and  the  ex- 
tension of  the  dike  at  the  mouth  of  the  R.  about 
8,000';  est.,  $121,000,  increasing  orig.  est.  to  $353,875, 
84,  741;  87,  765,  766. 

SURVEYS. 

Uaps.    81,  688;  83,  686;  87,  766. 


Part  (d),  G-16 


Passaic  Birer,  N.  J. 


AFFBOFBIATIONS . 


1892, 

445,000,93,875. 

1894, 

15,000,  96,  976. 

1896, 

15,000,  96,  774. 

1899, 

15,000,  99,  1303. 

1901, 

*1,000,  03,  1011. 

1902, 

75,000,  03, 1011. 

1903, 

*10,000,  03,  931. 

1903, 

100,000,03,931. 

1904, 

*10,000,  04, 1134. 

1905| 

^;»0«}06,1030. 

1906, 

46,000,  06,  996. 

1907, 

253,000,  07,  1045. 

1908, 

65,000,  08,  1091. 

1909, 

200,000,  09,  1105. 

1910, 

150,000,  10,  1228. 

1911, 

65,000,  11, 1318. 

1912| 

3|;Pl3,1532. 

Total,  1,223,000  (tad.  misc.  rects.,  and  less 
$1,000  returned  to  Treas., 
1902,  $1,222,186.38, 13, 1532). 

COMMEBCE. 

Description  of,  1900, 1533, 1544. 

"The  commerce  of  this  river  is  mainly  in  build- 
ing material,  iron  ore,  fertilizers,  coal,  and  general 
merchandise,  and  amounted  to  2,037,363  tons  in 
1900;  to  2,009,356  tons  in  1901;  to  2  494,312  tons  in 
1902;  to  2,356,511  tons  in  1903;  to  2,567,942  tons  in 
1904;  to  2,567,000  tons  in  1905;  to  2,577,188  tons  in 
1906  and  1907,  valued  at  $167,113,305;  in  1908  to 
2,110,959  tons,  valued  at  $171,612,700;  in  1909  to 
2,650,809  short  tons,  valued  at  $164,800,203;  and  in 
1910  to  2,266,291  short  tons,  valued  at  $62,216,587, 


including  the  commerce  of  Hackensack  River 
which  passes  through  Newark  Bay.  Tonnage  re- 
ported before  1908  m  long  tons  since  reported  in 
short  tons. 

"This  improvement  is  necessary  to  the  great  in- 
dustrial interests  and  has  reduced  freight  rates  $1 
a  ton  on  coal  and  building  materials,  and  its  con- 
tinuance is  necessary  to  the  successful  carrying  on 
of  the  business  of  this  locality."  03,  931;  06, 142; 
13, 1534. 

CONTBACTS. 

1893.  J.  McSpirit,  dr.,  75*  c.  y.;  removal  of 
bowlders,  $5  c.  y.  ($8,000),  93, 1112. 

1893.  P.  S.  Ross,  dr.,  33*  c.  y.  ($20,000),  93, 
1112. 

1896.  A.  E.  Smith,  dr.,  28.9*  and  95*  c.  y.; 
bowlder  removal,  S4.50  c.  y.  ($15,835),  95, 977. 

1899.  P.  Sanford  Ross  (Inc.),  dr.,  17i*  e.  y. 
J.  O.  Stokes,  r.  removal,  $16.20  and  $17.33  c.  y.;  dr., 
27*  and  36*  c  y.  0(6,183.50),  00, 1601. 

1903.  R.  B .  Rodermond,  removal  of  bowlders, 
$8c.y.,s.m.,  04,1134. 

1904.  Kirk,  Driscoll  &  Co.,  dr.  500,000  c.  y., 
16*  c.  y.,  04,  1135.  P.  Sanford  Ross,  dr.  about 
707,000  c.  y.  from  chan.  from  center  of  Newark  B. 
to  w.  shore  ol  same,  19.8*  c.  v.,  05, 1031. 

1906.  John  &  Joseph  McSpirit,  dr.  to  amount 
of  $18,000,  at  76*  c.  y.,  s.  m.,  and  for  bowlders  over 
J  c.  y.  size,  $7.50  c.  y.  The  International  Contract- 
ing Co.,  dr.  157,600  c.  y. ,  26*  c.  y.,  s.  m.,  07, 1046. 

1907.  Midland  Land  &  Improvement  Co.,  dr. 
about  4,177,110  c.  y.,  161*  c.  y.,  08, 1091. 

1910.  Intemational  Contracting  Co.,  dr.  39,003 
c.  y.,  50*  0.  y.,  s.  m.;  and  for  dr.  16,000  c.  y.  above 
Montclair  &  Greenwood  Lake  RR.  br.,  75*  c.  y., 
s.  m.,  10, 1228. 


♦Allotment,     i  Sur.—B.,  Jan.  23, 1837;  est.,  $40,000.    (H.  D.  482,  55th,  2d.)      2  Consolidated  project. 


See  pp.  14-22  fori 
ixplanatlons,  etc.J 
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1911.  Midland  Land  &  Improvement  Co., 
pple.,  dr.  bends  in  E.  below  Montclair  &  Green- 
Dod  Lake  EK.  br.,  16i4i  o.  y.,  s.  m.,material  to  be 
moved  not  to  exceed  the  quantity  stated  in  orig. 
ntract  (4,177,110  c.  y.)  by  more  than  10%,  la. 


NGINEESS. 

Chief  of  Engineers.  B.,  93, 109;  94,  99;  95, 
1;  96, 9S;  97,129;  98,135;  99,155,164;  00, 
7,  188;  01,  214;  03, 161;  03,  145;  04, 134;  05, 
1;  06, 147, 168;  07, 154, 175;  08,162;  09,165,187; 
B,189;  11,210,233;  18,254,278,279. 

In  cbarge: 

Capt. T.L.Casey,  1889-94.    B., 93, 1108;  94,801. 

Lt.  Col.  G.  L.  Gillespie,  1895.    E.,  96, 973. 

Maj.  H.  M.  Adams,  1895-97.    B.;  96,  770;  97, 

28. 

Mai.  A.  M.  Miller,  1898.    B.,  98, 1059. 

Col.  J.  W.  Barlow,  1899-1900.    B.,  99,  1303; 

9, 1500, 1530, 1536, 1543, 1547. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1231. 

Capt.  Spencer  Cosby,  1902.    B.,  02, 1010. 

Lt.  Col.  C.  W.  Eaymond,  1903.    B.,  03, 927. 

Col.  W.  E.  Livermore,  1904-06.    B.,  04, 1132; 

5,  1028;  06, 993. 

Col.  D.  W.  Lockwood,  1907-09.    B.,   07,  1042; 

S,1087;  09,1101. 

Col.  W.  T.  EosseU,  1910-.    B.,  10,1225;  11,1316; 

S,  1529. 

Assistant.    C.  S.  Eelsey.    B.,  00, 1546,  ISSO. 

BSTKTJCTIONS. 

Passaic  County  brs.  (3  above  Dtuidee  Dam  and  1 
slow  it),  00, 1552. 

FEBATIOXS. 

1892-93.    16,494  c.  y.  dr.,  93, 1109, 1111. 
1893-94.    63,561  c.  y.  dr.,  and  dike  repaired, 
t,  801,  803. 

1894-95.  39,161  c.  T.  dr.,  and  dike  repaired, 
5, 974,  976. 

1895-96.    21,841  o.y.  dr.,  96, 773. 
1896-97.    77,977  e.  y.  dr.,  97, 1129. 
1899-00.    28,422  0.  y.  dr.  and  some  bowlders  re- 
eved, 00, 1500. 

1900-01.  7,267  c.  y .  gravel,  45.6  c.  y .  bowlders, 
id  292.93  0.  y.  ledge  r.  removed  from  bars  at  Belle- 
He,  EutherJord  Park,  and  Passaic  City,  01, 1231. 
1903-04.  124,357  o.  y.  dr.,  and  material  de- 
)sited  on  e.  side  of  E.  between  Newark  Plank 
oad  br.  and  Pennsylvania  EE.  freight  br.,  and 
as  pumped  ashore  on  marsh  between  Passaic  and 
ackensack  Es.,  04, 1132-33. 
1904-4)5.  2,896  c.  y.  dr.  and  bowlders  removed, 
lending  one  cut  on  Lime  Kiln  Bar  8i'  x  25'  x  825' 
.  1.  w.;  total  of  222,100  c.  y.  dr.  under  new  proi., 
5,  1028.  9,247  c.  y.  dr.  from  Newark  B.  and 
Bssaic  E.,  05, 1029-30. 

1905-06.  535,370  c.  y.  dr.;  details  given,  06, 
4. 

1906-07.    194,665  c.  y.  soft  material  and  21.19 
y.  bowlders  dr.,  07, 1042. 
1907-08.    1,017,985  c.  y.  dr.,  08, 1087. 
1908-09.    1,168,963  c.  y.  dr.,  09, 1102-03. 
1909-10.    761,500  c.  y.  dr.,  10, 1229. 
1910-11.    235,078  c.  y.  dr.  for  proj.  of  1907; 
,357  c.  y.  mud,  sand,  and  gravel,  and  19.8  o.  y. 
>wlders  dr.  for  proj.  of  1902;  14,040  c.  y .  dr.  above 
ontolair  &  Greenwood  Lake  EE.  br.,  11, 1317. 
1911-12.    278,965  0.  y.  dr.  for  proj.  of  1907,  12, 
30. 

HTSICAL  CHABACTEBISTICS. 

Table  of  distances  by  course  of  chan.  below  the 
ghway  br.  at  Passaic  City  showing  the  relative 
isition  of  the  several  "bars,  brs.,  etc.,  96,  771. 


Description  of,  00, 1533, 1543. 

Obmplaints  received  that  shoals  had  formed  in  K. 
at  Newark,  Rutherford,  and  Belleville,  03, 930. 

Areas  dr.  on  various  bars,  08, 1089. 

Eises  n.  N.  J.,  flows  e.  and  s.  into  Newark  B.; 
navig.  to  Passaic,  16  m.;  power  dam  cuts  off  navig. 
here,  12, 264. 

PBOJECTS. 

E.  imp.  under  one  head  began  again  1892,  93, 
109, 1108. 

Col.  Barlow  est.,  1899,  J273,000  for  8'  and  12'  chan. 
200'  w.  from  d.  w.  in  Newark  B.  to  Montclair  EE. 
br.,  and  $860,563  for  8'  chan.  from  Montclair  BR. 
br.  to  Dundee  Dam,  00, 1545, 1546, 1650. 

Act  June  13,  1902,  au.  new  proj.  for  imp.  lower 
part  of  E.,  fromStaten  Isld.  Sound  through  Newark 
B.  and  said  E.  to  Montclair  &  Greenwood  Lake  RE. 
br.,  with  Chan.  12'  d.  to  Nairn  Linoleum  Works, 
and  10'  from  that  point  to  EE.  br.;  est,,  t2%,000, 
and  J5,000  an.  mamten.,i  02,  162.  Est.  increased 
to  1323,274.60, 07, 155. 

Bids  for  dr.  excessive;  letter  of  Compt.  of  Treas. 
to  Sec.  of  War  of  May  14, 1903,  states  that  no  money 
can  be  expend,  from  existing  apps.  except  under  a 
contract  limiting  cost  of  entire  work  within  amount 
fixed  by  law,  03, 929-30. 

Cost  of  proj.  au.  1902  increased  by  act  Mar.  3, 
1905,  to  $323,274;  work  to  be  done  under  continuing 
contract,  07, 155. 

Act  Mar.  2, 1907,  au.  new  proj.  pr.  chan.  16'  x  300' 
m.  1.  w.,  d.  w.  in  Newark  B.  to  the  Nairn  Linoleum 
Works,  9.7  m.,  thence  200'  w.  to  the  Montclair  & 
Greenwood  Lake  ER.  br.,  1.1  m.;  est.,  $1,216,775,2 
07, 165;  mod.  by  act  Feb.  27, 1911,  to  allow,  in  dis- 
cretion of  Sec.  of  War,  w.  of  chan.  at  bends,  12, 256. 

The  former  projs.  of  1902  and  1907  practically 
covered  by  a  new  proj.,  1912,  for  Increasing  d.  in 
Newark  B.  and  Passaic  E.,  to  Montclair  &  Green- 
wood Lake  RR.  br.  to  20'  m.  1.  w.,3 12, 255. 

SUE  VETS. 

Sur.  of  Newark  B.  in  the  vicinity  of  R.  made  in 
1892  by  Capt.  Casey,  93, 1109. 

Ex.  and  sur.  of  Passaic  E.,  Center  St.  Br.  to 
Montclair  RR.  br.,  thence  to  Paterson,  au.  act  Mar. 
3,  1899;  made,  1899,  by  Col.  Barlow  (E.  fav.;  see 
Projects),  00, 1632, 1536, 1543, 1647. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1906,  of  Newark 
B.  and  Passaic  R.,  from  Staten  Isld.  Sound  to 
Montclair  &  Greenwood  Lake  RR.  br.,  with  view  to 
providing  increased  d.  and  w.  B.  by  Col.  Liver- 
more,  Jan.  18,  and  Col.  Lockwood,  Dec.  28,  1906, 
on  pre.  ex.  and  sur.,  resp.;  est.,  $1,216,775,^  06, 168; 
07, 175. 

B.  by  BERH.,  reviewing  former  ex.  and  sur. 
reports.  Becom.  fav.;  sur.  necessary  to  deter- 
mme.* 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  Newark 
B.,  with  view  to  securing  chan.  along  e.  shore. 
E.  by  Col.  Lockwood,  Apr.  23, 19096  (unfav.),  09, 
187. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  E.  with 
view  of  extending  continuous  navigation  from 
Montclair  &  Greenwood  Lake  ER.  br.  o  the  city 
of  Paterson.  B.  by  Col.  Rossell,  1909  and  1910 » 
(unfav.),  18, 278. 

Pre.  ex.  with  plan  and  est.  of  cost  of  imp.  of 
Newark  B.  and  Passaic  and  Hackensack  Es.,  au. 
act  June  26,  1910.  B.  by  Col.  Rossell,  1911  and 
1912;  plan  of  imp.  est.  to  cost  $1,064,800,  and  $20,000 
an.  mainten.,'  12, 279. 

Cong,  docs.,  etc.  relating  to  ex.  surs.  plans,  etc., 
18, 256. 

Maps." 
05, 1030. 


>H.D.  401,  66th,  1st. 
»  H.  D.  441,  69th,  2d. 


>H.  D.  707,62d,2d. 
>  Comm.  D.  4,  69th,  2d. 


iiH.D.80,  61st,  1st. 
=  H.  D.  722,  e2d,  2d. 
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RARITAN  BAY,  N.  J. 


APPROPMATIONS. 

1881,     $50,000,81,715. 
50,000,83,704. 

20,000,  84,  763. 

37,600,86,769. 

25,000,  88,  636. 

40,000,  90,  756. 

40,000,  99,  836. 

40,000,  95,  963. 

75,000,  96,  790. 

65,000,  99,  1308. 

45,000,  09,  1014. 

50,000,05,1039. 

25,000, 07, 1055. 

20,000,  09,  1114. 

20,000,  10,  1238. 

20,000,  11, 1331. 

10,000,  IS,  1543. 


1882, 
1884, 
1886, 
888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  632,500   (inol.    misc.,    1632,511.36,    12, 
1543). 
COMMERCE. 

Bcmeflted  ty  imp.  made  in  B.,  94, 783. 

Description  of  99, 1309;  00, 1509. 

Eednotion  In  rates  have  resulted  from  imp.,  05, 
147;  13,265. 

Almost  douWed  in  1911  since  1901, 11, 220. 

Diagram  of  freight,  value,  and  apps.,  11, 1336; 
12, 1544. 

In  1911, 10,078,774 1.,  13, 265. 

CONTRACTS. 

1881.  Atlantic  Dredging  Co.,  dr.  28tc.  y.,  81, 
716. 

1882.  Atlantic  Dredging  Co.,  dr.,  22*  c.  y.,  83, 
686. 

1884.  Atlantic  Dredging  Co.,  dr.,  16*  c.  y.,  85, 
759. 

1888.  Atlantic  Dredging  Co.,  dr.,  23|*  c.  y. 
88,  637. 

1889.  J.  A.  Simmons,  dr.,  18ii|!  c.  y.,  89, 796. 

1891.  T.  Potter,  dr.,  16St  and  18^*0. y.,  91,934. 

1892.  T.Potter,  dr.,17J4iand21ifc.y.  (435,805), 
93, 1074. 

1894.  Same  firm,  dr.,  14.9*  and  nn  c.  y. 
($34,920),  96,  963. 

1896.  E.  G.  &  J.  S.  Packard,  dr.,  19|*  and  160 
c.  y.,  s.  m.  ($66,000),  97, 1144 

1899.  T.  Potter,  dr.  348,427c.  y..  South  Amboy 
Chan.,  12.4$  c.  y.;  International  Contracting  Co., 
dr.  194,172  c.  y.,  Seguine  Pt.  Chan.,  9.80  c.  y., 
00, 1509. 

1903.  E.  G.  Packard  &  Co.,  dr.  (260,000  c.  y.), 
160  c.  y.,  s.  m.,  03, 938. 

1906.  P.  Santord  Eoss,  dr.  (252,366  c.  y.), 
15.860  c.  y.,  06, 1002. 

1908.  P.  SanfordEoss  (Inc.),  dr.  (105,263  c.  y.), 
20.90  c.y.,  08, 1100. 

1909.  E.  G.  Packard  &  Co.,  dr.  (109,091  c.  y.), 
16J0C.  y.,  10,1238. 

1910.  Morris  &  Cumlngs  Dredging  Co.,  dr. 
(129,412  c.  y.),  12A0  c.  y.,  11, 1332. 

1911.  P.  Sanford  Boss,  dr.  (86,956  c.  y.),  20.70 
c.  y.,  13, 1544. 

ENGINEERS. 

Cblel  of  Engineers.  B.,  81, 112, 115;  82, 113; 
83,  110;  84, 117;  86, 108;  86, 106;  87,  66;  88,  67; 
89,81;  90,72;  91,92;  92,96;  93,104;  94,94;  96, 
106,  121;  96, 98;  97, 133;  98, 139;  99, 159;  00, 181; 
01,  218;  02, 164;  03, 160;  04, 139, 148;  06, 147;  06, 
154;  07, 162;  08,169;  09,173;  10,197;  11,219;  12, 
264. 

Boards.  BEEH.  B.,  Feb.  17, 1903,  concurring 
in  Lt.  Col.  Eaymond's  views  for  w.  So.  Amboy 
Chan.,  maintaining  21'  d.,  04, 1161. 

In  cbaTge: 

Lt.  Col.  N.  Michler,  1880-82.    B.,  81,  715.  717. 
Lt.  Col.  G.  L.  GUlespie,  1882-86.    B.,  83,  703; 
83,  685;  84,  752;  85,  757. 


"Lt.  C!ol.  W.  McFarland,  1886-89.    E.,  86,  765; 

^''it*^dof%^.  Gillespie,  1889-95.    B.,  89,  794; 
90^  763;  91,  931;  92,  833;  93,  1070;  94,  780;  96, 

gw    1014 

^a1.  H.  M.  Adams,  1896-97.  E.,  96,  787;  97, 
1142 

Mai.  A.  M.  Miller,  1898.    E.,  98, 1065. 

Col  J.  W.  Barlow,  1899-1901.  E.,  99,  1308; 
00,  1608. 

Mai.  E,  H.  Euftner,  01, 198. 

Col  S.  M.  Mansfield,  1901-02.    B.,  01, 1238. 

Capt.  Spencer  Cosby,  1902.    B.,  02, 1013. 

Lt:  Coif  C.  W.  Eaymond,  1902-04.    B.,  03,  937; 

(^1.  W.  E.  Livermore,  1904-06.  B.,  04,  1141; 
05, 1038;  06, 1003.  _ 

Col.  D.  W.  Lockwood,  1906-09.  B.,  07,  1054; 
08, 1099;  09, 1113. 

Col.  S.  W.  Eoessler,  09, 188. 

Col.  W.  T.  EosseU,  1909-.  B.,  10, 1237;  11, 1330; 
12, 1543. 

Assistants: 

A.  Doerflinger.    B.,  81,718. 

G.  W.  Kuehnle.    B..  95, 1016. 

OBSTBtJCTlONS. 

Illegal  dumping  of  material,  88, 636. 

OPEBATIONS. 

1881-82.  166,346  c.  y.  dr.  from  chan.  across 
shoal,  82,  704.- 

1882-83.  56,200  c.  y.  dr.  from  n.  side  of  chwi., 
83, 586. 

1883-84.    146,026  c.  y.  dr.  from  chan.,  84, 752. 

1884-85.  112,657  c.  y .  dr.  from  w.  end  of  chan., 
across  the  shoal,  85, 767. 

1887-88.    163,756  c.  y.  dr.,  88,  635. 

1889-90.    200,000  c.  y.  dr.,  90,  755. 

1890-91.    82,035  c.  y.  dr.,  91,  934. 

1891-92.    114,290  e.  y.  dr.,  93, 836. 

1892-93.    170,081  c.  y.  dr.,  93, 1073. 

1893-94.    18,686 c.y. dr.,  94,783. 

1894-96.    219,706  c.  y.  dr.,  95,  962.      : 

1896-97.    359,346  c.  y.  dr.,  97, 1143. 

1899-00.  197,398  c.  y.  dr.  from  Segume  Pt. 
Chan.,  and  350,818  c.  y.  dr.  from  So.  Amboy  Chan.. 
00, 1508.  ^      ^ 

1903-03.  95,544  c.  y.  dr.  from  So.  Amboy  Chan., 
03  938 

1903-04.  110,546  c.  y.  dr.  from  Wards  Pt. 
Chan.,  43,885  c.  y.  from  So.  Amboy  Chan.,  complet- 
ing contract  for  dr.  about  250,000  c.  y.,  04, 1141. 

1906-06.    150,161  c.  y.  dr.,  06, 1002. 

1906-07.  101,661  c.  y.  net  dr.  (67,804  c.  y.  de- 
ducted for  overd.),  07, 1056.  .      ^^ 

1907-08.  26,974  c.  y.  dr.  from  Segume  Pt. 
Chan.,  and  30,080  c.  y.  from  So.  Amboy  Chan.,  08, 

1908-09.  48,936  c.  y.  dr.  from  So.  Amboy 
Chan.,  09, 1113.  .      .,, 

1909-10.  78,543  c.  y.  dr.  from  Segume  Pt. 
Chan.,  10, 1237.  ^  . 

1910-11.  27,529  c.  y.  dr.  under  one  contract, 
completing  a  total  of  106,072  e.  y.  net  (9,268  c.  y. 
deducted  for  overd.).  Under  another  contract, 
61,782  c.  y.  dr.  from  Seguine  Pt.,  80,061  c.  y-.'rom 
So.  Amboy  Chan.  (3,573  c.  y.  deducted  for  illegal 
dumping,  and  16,681  c.  y.  for  overd.),  11, 1330. 

1911-12.    86,000  o.  y.  dr.,  13, 1543. 

PHTSICAI,  CHABACTEEISTICS. 

Description  of  the  B.,  88,  633;  95, 1015. 

Chans,  subject  to  deterioration  by  deposits,  94. 
783;  96, 789;  98, 1065. 

B.  bet.  s.  end  of  Staten  Isld.  and  N.  J.  and  lower 
N.  Y.  B.,  and  is  about  5  m.  n.  and  s.x  7  m.  e.  and  w. 
Earitan  E.  empties  into  it  at  its  w.  end,  bet.  Perth 
Amboy  and  So.  Amboy,  and  the  Arthur  Kill  ana 
Staten  Isld.  Sound  extends  n.  from  its  w.end,  con- 
necting it  with  Newark  B.,  12, 264. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 
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PROJECTS. 

By  Lt.  Col.  Michler,  1880,  ohan.  21'  x  300'  m.  1.  w. 
through  shoal  ofE  Seguine  Ft.;  est.,  $126,500,  81, 
715,  717,  719;  87, 760. 

By  Lt.  Col.  GUlespie,  1884-85,  chan.  21'  x  300'. 
Great  Beds  Light  to  wharves  at  Perth  Amboy,  and 
a  15'  chan.  from  outside  of  Great  Beds  Light  to 
So.  Amboy;  est.,  $114,000,  84,  753;  85,  768;  87, 
751. 

Revised  pro].,  1889,  by  Lt.  Col.  Gillespie,  chan. 
300'  X  21'  m.  1.  w.,  New  York  Lower  B.  to  Perth 
Amboy;  also  chan.  15'  x  300',  Great  Beds  Light  to 
So.  Amboy;  est.,  $175,375,  91, 932,  933. 

Proj.  modifled  act  1896  to  make  So.  Amboy 
Chan.  21'  X  300'  at  an  est.  additional  cost  oJ  $150,000, 
making  the  total  cost  of  the  proj.  $507,875,  96, 789. 

At  1900,  est.  $20,000  would  be  reijuired  each  year, 
after  the  completion  of  the  proj.,  for  mainten., 
00, 1508. 


SURVEYS. 

Prom  Perth  Amboy  and  So.  Amboy  to  main  ship 
chan.  ofl  Great  Kills,  Raritan  B.,  au.  act  June  14, 
1880;  made,  1880,  by  Lt.  Col.  Michler,  81,  717,  718. 

Sur.  of  the  chan.  between  So.  Amboy  and  Great 
Beds  Light  with  a  view  to  d.  it  to  21'  m.  1.  w.,  au. 
act  Aug.  17,  1894;  made  by  Lt.  Col.  Gillespie,  1895 
(see  Projects),  95, 1015. 

SuT.  of  B.  in  vicinity  of  So.  Amboy  and  Seguine 
Pt.;  made,  1899,  by  Col.  Barlow,  99, 1308. 

Pre.  ex.  au.  act  June  13, 1902,  from  So.  Amboy  to 
tail  of  Great  Beds,  to  obtain  22'  x  400'  m.  1. 1.  R. 
by  Lt.  Col.  Raymond,  Oct.  14, 1902.  Submits  plan 
for  increasing  w.  to  400'  x  21';  no  additional  funds 
required,'  04, 148, 1158. 

Maps.  9S,  Atlas,  5,  6;  05,  1038;  11,  1330;  13, 
1543. 


G-24 


GREAT  KILLS  HARBOR,  N.  Y. 


ENGINEERS. 

Cbiet  of  Engineers.   R.,  11, 209 

In  cbarge.    Col.  S.  W.  Roessler,  11, 185. 

Assistant.    Capt.  H.  L.  Wigmore,  11, 185. 


SURVEY. 

Pre.  ex.  au.  act  June  25, 1910,  for  increased  anchor- 
age area;  R.,  Col.  Eoessler,  Sept.  19, 1910  (unfav.),z 
11,200. 


G-25 


LEMON  CREEK,  N.  Y. 


ENGINEERS. 
Cblef  of  Engineers.    R.,  IS,  279. 
In  charge.    Col.  W.  T.  Rossell,  13, 254. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  26,  1910  (R.  by 
"Col.  Rossell  Dec.  17, 1910— unfav."),  13, 279. 


G-26         PRINCESS  BAY,  STATEN  ISLAND,  N.  Y.     (Break- 
water.) 


COMMERCE. 

Small,  91, 1014. 

ENGINEERS. 

Chief  of  Engineers.    R.,  91, 107. 
In  charge.    Capt.  T.  L.  Casey,  1890.    R.,  91, 
1013. 


SURVEY. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Capt. 
Casey  (R.  unfav.),  91, 1013. 


G-37  ARTHUR  KILL,  STATEN  ISLAND  SOUND,  AND 
CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JER- 
SEY, INCLUDING  CHANNEL  NORTH  OF  SHOOTERS 
ISLAND. 


Part. 


Title. 


Period. 


Appropriations. 


Appropriations 

Arthur  KUl,  N.  Y.  and  N.  J 

Staten  Isld.  and  N.  J.  (chan.  between) 
Shooters  Isld.  (chan.  north  of) 


1874-1912 
1889-1912 
1872-1912 
1910-1912 


See  below, 
do. 
do. 
do. 


Part  (a),  G-37 


Appropriations. 


staten  Isld.  and  N.  J.  (chan.  between): 


1874, 
1876, 
1878 
1880; 
1882, 
1884, 


1890, 


$50,000,74,96,11,169. 
10,000,  76,  56,  251;  77,  51, 252. 
15,000,78,419. 
29,000,80,540. 
40,000,  83,  689. 
10,000,  84,  744. 
15,000,  86, 792. 
15  000,  88,  633. 
15,000,  90,  847. 


1892, 
1894, 
1896 
1899: 
1902', 
1905 
1910, 
1911 


15,000,  93,  872. 
6,000,  95,  972. 
13,000,  96,  777. 
32,000  99,1304. 
=  10,000,03,1012 
10,000,  06,  1036. 
10,000,  10, 1234. 
10,000,  11, 1326. 


Total,    305,000 


'  H.  D.  184,  Sth,  2d. 


«  H.  D.  18,  62d,  1st. 


'  Including  $5,000  for  Lemon  Creek. 
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Artbur 

1888, 

1890, 

1892, 

1894, 

1902, 

1903, 

1905, 

1906, 

1907, 

1909, ' 

1910, 


Kill,  N.  Y.  and  N. 

$10,000,  89,  820. 

7,000,  90,  845. 

6,000,  92, 870. 

4,500,95,970. 

100,000,  Oa,  1012. 

150,000,03,933. 

70,000,06,1034. 

50,000,  06,  998. 

85,000, 07, 1050. 

150,000,09,1109. 

30,000,  10, 1233 


1911, 

61,000, 

11, 

1324. 

1912, 

20,000, 

1». 

1538. 

Total, 

742,500 

Shooters  Isld.  (chan.  n.  of): 

1910, 

S100,000, 

10, 

1235. 

1911, 

90,000, 

11, 

1327. 

1912, 

30,000, 

la, 

1541. 

Total,    220,000,13,1641. 
Grand  total,  $1,267,500  ($1,267,635.11,  including 
sales,  13, 1538, 1539, 1541). 


Part  (b),  G-Zl        Arthur  Kill,  N.  Y.  and  N.  J. 


APPROPRIATIONS.    (See  Part  a.) 

COMMERCE. 

Detailsof,  93, 1084;  00, 1526;  11,  214;  18,  260. 
Local  rates  reduced,  effect  on  others  unknown, 
10, 193;  13,  260. 
Traffic,  1911-12, 17,000,000±  t.,  18, 1540. 

CONTRACTS. 

1890.  B..  G.  Packhard,  dr.,  23JH!  c.  y.,  90, 844. 

1891.  Atlantic  Dredging  Co.,  dr.,  24J(|!  o.  y., 
91  985 

1898.  Atlantic  Dredging  Ck).,  dr.,  24$  c.  y., 
s.  m.  ($4,000),  93, 1106. 

1903.  William  H.  Taylor,  dr.,  14.8i|i  c.  y.,  04, 
1137. 

1910.  John  &  Joseph  McSpirit,  r.  removal, 
$3.25  c.  y.,  s.  m.,  11, 1324. 

1911.  P.  Sanford  Eoss  (Inc.),  removing  about 
12,000  c.  y.  r.,  hard  pan,  gravel,  and  bowlders,  $2.84 
c.  y.,  s.  m.;  amount  may  be  increased  100%,  13, 
1539. 

ENGINEERS. 
Clilef  of  Engineers.    R.,  89, 86;  90, 76;  91, 97; 

98, 100,  398;  93, 105, 108;  94,  97;  95, 109;  99, 164; 
1900, 188;  08, 162;  03, 147;  04, 136;  05, 143;  06, 
149;  07,  157;  08,  164;  09,  168;  10,  191;  11,  213; 
18,  258. 

Boards: 

Convened,  New  York  City,  May  20, 1892,  by  S.  O. 
No.  49,  to  consider  the  modification  of  the  pier-head 
line  established  Mar.  4,  1890,  on  Arthur  Kill,  in 
front  of  Perth  Amboy.    K.,  93,  861. 

(Cols.  Abbot,  Craighill,  and  Houston,  and  Lt. 
Col.  Gillespie.) 

In  charge: 

Capt.  T.  L.  Casey,  1889-94.  R.,  89, 819;  90,  843; 
91,  983;  98,  869;  93, 1104;  94,  798. 

Lt.  Col.  G.  I/.  Gillespie,  1895  (see  Surveys).  R., 
95, 969. 

Col.  J.  W.  Barlow,  1899-1900.    R.,  00, 1525, 1527. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1012. 

Lt.  Col.  C.  W.  Raymond,  1903.    R.,  03, 932. 

Col.  W.  E.  Livermore,  1904-06.  R.,  04,  1136; 
05, 1033;  06, 997. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1048; 
08, 1093;  09, 1108. 

Col.  Wm.  T.  Eossell,  1910-.  R.,  10,  1231;  11, 
1323;  13, 1537. 

Assistant:    C.  S.  Eelsey.    R.,  00, 1529. 

OPERATIONS. 

1889-90.    29,000  c.  y.  dr.,  90,  844. 
1890-91.    22,000  c.  y.  dr.,  91, 984. 


1893-93.    16,500  c.  y.  dr.,  93, 1105. 

1894-95.  7,738  c.  y.  dr.;  proj.  completed,  96, 
96ft. 

1903-04.    98,529  c.  y.  dr.,  04, 1136. 

1904-05.    560,888  c.  y.  dr.,  05,  1033. 

1905-06.    689,866  0.  y.  dr.,  06,  998. 

1906-07.    274,653  c.  y.  dr.,  07, 1048. 

1907-08.    749,686  0.  y.  dr.,  08,  1094. 

1908-09.    593,926  c.  y.  dr.,  09, 1108. 

1909-10.    389,246  c.  y.  dr.,  10, 1231. 

1910-11.  40,283  c.  y.  dr.;  imp.  completed  ex- 
cept r.  removal;  certain  amounts  deducted  from 
total  dr.  for  overd.,  determined  by  final  ex.,  11, 
1322;  13,990.62c.  y.  r.  removed,  11, 1323. 

1911-13.  21,865  c.  y.  removed  from  vicinity  of 
Baltimore  &  Ohio  RE.  br.,  near  lower  part  of 
Elizabethport,  and  towed  to  sea  and  dumped,  13, 
1637, 1538.  (For  tables  showing  progress  of  dr.,  see 
Rs.  of  Engineers  in  charge,  1907-11.) 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  1083;  00, 1530;  10, 191;  11, 
214;  18,  258,  259,  260. 


PROJECTS. 

By  Capt.  Casey,  1888,  removal  of  a  pt.  of  land 
near  the  Staten  Isld.  Br.,  to  straighten  the  chan., 
and  facilitate  the  passage  of  long  tows  through  the 
drawspan  of  the  br. ;  est.,  $26,500,  89, 86, 820. 

Col.  Barlow  est.,  1899,  $696,000  for  a  21'  chan., 
300'-400'  w.,  from  Kill  van  KuU  to  Raritan  B., 
with  15,000  an.  mainten.,  00,  1529.  Au.  by  act 
June  13,  1902,  03, 163.i  Experience  had  shown, 
1902,  mainten.  required  $25,000  an.,  13, 259. 


SURVEYS. 

Ex.  for  chan.  w.  of  Bobbins  Beef  Lighthouse  an. 
act  July  13, 1892;  made,  1892,  by  Lt.  Col.  Gillespie 
(B.  unfav.),  93, 1083. 

Ex.  and  sur.  of  Arthur  Kill,  from  Kill  van  Kull 
to  Earitan  B.,  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Col.  Barlow  (R.  fav.;  see  Projects),  00,1525, 
1527. 

Pre.  ex.,  by  Col.  Livermore,  on  w.  side  of  Arthur 
Kill  from  opposite  n.  end  of  Pralls  Isld.  to  about 
2,000'  n.  of  Piles  Creek,  au.  act  1905  (R.  unfav.'). 
06, 167. 

Pre.  ex.  w.  side  of  Buckwheat  Isld,,  au.  act  1907 
(B.unfav.»),  08, 184. 

Ex.  and  sur.  au.  act  Feb.  27,  1911;  completed, 
and  R.  and  map  nearly  ready  at  close  of  year,  18, 
1538. 

Gong,  docs.,  etc.,  relating  to  exs.,surs.,  plans,  etc., 
13, 260. 

Maps.    89, 820;  90, 844;  06, 1034;  11, 1322. 


iH.D.  393,  56th,  1st. 


>  H.  D.  691,  59th,  1st. 


»  H.  D.  633,  60th,  1st. 


rSeepp.  14-22  fori 
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Part(c),  G-2,Tt  Staten  Island,  N.  Y.,  and  State  of  N.  J.  (channel 

between). 


APPBOFBIATIONS.    (See  Fait  a.) 

COmMEBCE.   (See  Part  a.) 

Changes  in  and  requirements  of,  76, 251, 255-257. 

Cause  ol  falling  off,  77, 252. 

Est.  t.,  10,800,0001.,  73, 945.      ' 

Advantages  resulting  from  imp.,  83, 690. 

ImportanoBofimp.,  85,750;  96,775. 

Value  of  C .  passing  Stake  Light,  88, 632. 

Diagram  showing  relation  of  app.,  tonnage,  and 
value,  11,1326. 

CONTBACTS. 

1874.  J.  D.  Leary,  pile  dike,  818.94 1.  f.,  76,  ii, 
223  224. 

1880.  Morris  &  Cumlngs  Dredging  Co.,  dr., 
ishc.  J.,  81, 692.    Completed,  S9, 687. 

1883.  Morris  &  Cumings  Dredging  Co.,  dr., 
Wt  c.  y.,  83, 576.    Completed,  83, 575. 

1885.  E.  Brainard  &  T.  H.  Benton,  dr.,  20t 
c.  y.,  85, 750.    Completed,  85, 749. 

1887.    T.  H.  Benton,  dr.,  28W!  o.  y.,  87, 748. 

1889.    T.  H.  Benton,  dr.,  27*  o.  y.,  90, 846. 

1891.    T.  H.  Benton,  dr.,  26t  c.  y.,  91, 987. 

1896-97.  A.E.  Smith, dr.  17,316 o.y.  25(!C.y., 
p.  m.,  97, 1132. 

1899.  Morris  &  Cumings  Dredging  Co.,  dr., 
104$  c.y.  00,1503. 

1901.  Kirk,  DriscoU  &  Co.,  dr.,  18*  c.  y.,  01, 
1233. 

1903.  Duncan  J.  Ctirrie,  dr.  23,000  o.  y.  in 
Lemon  Creek,  190  c.  y.,  p.  m.,  03, 935. 

1905.  P.  S.  Eoss,  dr.  about  94,637  c.  y.,  15.86it! 
c.  y.,  s.  m.,  06, 999. 

1910.  Columbia  Dredging  Co.,  dr.  about  66,000 
c.  y.,13}tc.  y.,11,1326. 

ENGINEEBS. 
Chief  of  Engineers.    B.,  72,  80;  73, 86;  74, 

96;  75,103;  76,56,251;  77,51;  78,56;  79,64;  80, 
86;  81,109,693;  83,110;  83,106;  84,113;  85,104; 
86,110;  87, 65;  88, 66;  89,86;  90,77;  91,98;  93, 
101;  93,108;  94,98;  95,110;  96,96;  97,130;  98, 
136;  99,  156;  00,  178;  01,  215;  03,  162;  03,148; 
04,137;  05, 144;  06, 150;  07,158;  08,166;  09,169; 
10,193;  11,215;  13,258. 

Boards: 

Convened,  New  York,  May  12,  1875;  recom.  dr. 
to  11'.  B.,  76,  252.  (Col.  Tower  and  Lt.  Cols. 
Wright,  Kurtz,  and  Newton.) 

For  K.  and  H.  imp.    B.,  81, 694. 

In  charge: 

Lt.  Col.  John  Newton,  1873-80.  B.,  73, 943;  74, 
il,  168;  75,  ii;  223;  76,  250,  257;  78,  418;  79,  392; 
(Col.)  80,  540. 

Capt.  J.  Mercur,  in  temporary  charge,  77,  223 
B.,  77, 252. 

Lt.  Col.  N.  Michler,  1880-81.  E.,  80,  540;  81, 
691. 

Lt.  G.  L.  Gillespie,  1881-86.  B.,  83, 687;  83, 575; 
84,  742;  85,  749. 

Lt.  Col.  W.  MoFarland,  1886-89.  E.,  86,  788; 
87,  743;  88, 631. 

Capt.  T.  L.  Casey,  1889-94.  B.,  89,  821;  90,  846. 
91,  986;  93,  871;  93, 1106;  94,  799. 

Lt.  Col.  G.  L.  GiUespie,  1395.    B.,  95,  970. 

Mai.  H.  M.  Adams,  1896-97.  E.,  96,  775;  97, 
1130. 

Maj.  A.  M.  Miller,  1898.    B.,  98, 1060. 

Col.  J.  W.  Barlow,  1899.    E.,  99, 1304;  00, 1502. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1233. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1012. 

Lt.  Col.  C.  W.  Baymond,  1903.    B.,  03, 933. 

Col.  W.  E.  Livermore,  1904-06.  B.,  04,  1137; 
OS,  1035;  06, 998. 

Col.  D.  W.  Lockwood,  1907-09.  B.,  07, 1050; 
08, 1096;  09, 1111. 

Col.  W.  T.  Eossell,  1910-11.  B.,  10,  1234;  11, 
1325. 

'  'Ssslsiant.    J*.  H.  Striedinger,  73, 943. 


ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Newton,  1873,  temporary  imp., 
tl92,491.60;  permanent  imp.,  J443,210,  73, 945. 

By  BE.,  1875,  dr.  to  11',  $40,480,  76,  60,  260,  266; 
77,252;  79,392. 

By  Lt.  Col.  Newton,  1879,  to  complete  existing 
proj.,  115,480,  79,  64. 

OPEBATIONS. 

1874-76.  2,237 1.  f .  of  s.  pile  dike  built  by  con- 
tract, 75,  ii,  223. 

1879-80.    101,368  c.  y.  dr.,  81,  691. 

1881-83.    116,931  c.  y.  dr.,  88,  687. 

1883-83.    158,637  0.  y.  dr.,  83,  675. 

1884-85.    44,963  e.  y.  dr.,  85,  749. 

1886-87.    31,261  c.  y.  dr.  from  chan.,  87,  747. 

1887-88.    15,000  c.  y.  dr.,  88,  632. 

1889-90.    44,041  c.  y.  dr.,  90,  846. 

1890-91.    44,820  c.  y.  dr.,  91, 986. 

1894-95.    86,667  c.  y.  dr.,  95,  971. 

1896-97.  47,906  c.  y.  dr.,  of  which  17,316  o.  y. 
were  dr.  from  Lemon  Creek,  97, 1132. 

1899-00.    103,663  c.  y.  dr.,  00, 1502. 

1900-01.    97,193  c.  y.  dr.,  01, 1233. 

1903-03.  2,676  c.  y.  dr.  in  Lemon  Creek,  03, 
934. 

1903-04.  12,170  c.  y.  dr. ;  result  of  work  given, 
04, 1138. 

1905-06.    81,781  c.  y.  dr.,  06, 999. 

1906-07.  14,758  c.  y.  dr.;  chan.  now  restored 
to  proj.  dimensions,  07, 1051. 

19U)-11.    68,479  0.  y.  dr.  for  matnten.,  11, 1326. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  73,943,944;  76,263,254;  8Q,788; 
87, 743. 

Chan,  subject  to  shoaling,  94,  799. 

Washing  m  of  adjacent  flats,  1898,  had  reduced 
chan.  w.,  98, 1060. 

Lemon  Creek  is  a  small  creek  entering  the  chan. 
from  Staten  Isld.,  97, 1131. 

Max.  draft  in  Staten  Isld.  and  New  Jersey  Chan., 
14';  in  Lemon  Creek,  5',  11, 215. 

PEOJECTS.    (See  Estimates.) 

By  Lt.  Col.  Newton,  1873,  temporary  imp.  by 
dr.;  for  permanent  imp.,  diking,  and  dr.,  73,  944, 
945;  76, 251. 

By  BE.,  1875,  dr.;  est.,  J40,480,  76, 256. 

By  BE.,  1880  (in  extension  of  previous  projs.  of 
1873  and  1875),  formation  of  a  chan.  between  Staten 
Isld.  and  New  Jersey,  e.  from  Elizabethport  to  the 
d.  w.  of  the  Kill  Von  Kull,  400'  w.,  the  middle  200' 
to  be  13'  and  the  remainder  of  the  chan.  12'  d. 
m.  1.  w.;  in  addition,  if  found  necessary,  parallel 
dikes  to  be  built  on  opposite  sides  of  the  chan.  at 
2  places;  est.,  $185,705,  81,  109,  692,  695;  86,  790. 
(Cols.  Tower  and  Newton  and  Lt.  Col.  Abbot.) 
Est.  increased  to  $210,000,  87, 745. 

In  1890  proj.  modified  to  meet  the  increased  de- 
mands of  C.,  and  now  calls  for  a  uniform  d.  of  14' 
over  the  entire  w.  of  400';  est.  for  completion  in 
1891,  $61,000,  91,  987. 

By  Capt.  Casey,  1892,  expend,  of  app.  of  1892  in 
w.  and  d.  the  chan.  at  such  points  as  an  ex.  would 
show  to  be  most  deficient,  93, 1107. 

By  Maj.  Adams,  1896,  dr.  chan.  8'  d.  h.  w.  and  50' 
w.,  in  Lemon  Creek,  Staten  Isld.  to  drawbr.  at 
the  mouth,  and  35'  w.  above  the  br.  as  far  as  funds 
wouldpermit,  97, 1131. 

Act  June  13, 1902,  an.  mainten.  of  imp.,  08, 163. 

Proj.  completed,  08, 1096. 

SUB VETS. 

Under  direction  of  Lt.  Col.  Newton,  by  J.  H. 
Striedinger,  E.  Gieseler,  and  M.  Lacy.    B.,  73, 943. 

Sur.  in  the  vicinity  of  Comer  Stake  Light  made, 
1893,  by  Capt.  Casey,  94, 799. 

H.  lines  modified  in  1892  by  Sec.  of  War,  96, 777. 

"— s.    81,696;  89,822;  06,1036;  11,1326. 
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Part(d),  G-37    Shooters  Island  (channel  north  of). 


APPROPRIATIONS.    (See  Part  a.) 

CONTRACTS. 

1910.  Wm.  Beard  &  Co.,  dr.  about  979,000  c.  y., 
13§i{  c.  y.,  11, 1328. 

ENGINEERS. 

Clilel  ol  Engineers.  R.,  10, 195;  11,  216;  13, 
261. 

In  charge.  Col.  W.  T.  Eossell,  1910-.  R.,  10, 
1235;  11, 1327;  13, 1541. 

OPERATIONS. 
1910-11.    380,094  c.  y.  dr.,  11, 1327. 
1911-13.    418,617  c.  y.  dr.,  12, 1540. 

PHYSICAL  CHARACTERISTICS. 

Before  imp,  tliere  was  no  chan.  within  the  limits. 


of  the  proj.,  it  being  part  of  the  flats  at  lower  end 
of  Newark  B .  Object  of  new  chan.  to  relieve  con- 
gestion of  main  chan.  s.  of  Shooters  Isld.,  IS,  261. 

PROJECTS. 

Act  June  2S,  1910,  au.  chan.  16'  x  300'  x  1  m.,  and 
removal  of  a  middle  ground  in  main  chan.  of  New- 
ark B.,  removal  of  a  part  of  Bergen  Pt.  reef  and 
middle  ground  at  Comer  Stake  Light'  (see  Sur- 
veys), 10, 195. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1906,  in  Newark 
B.,  N.  J.,  and  Kill  van  Kull,  n.  of  Shooters  fcld., 
for  16';  Rs.  by  Col.  Livermore,  Jan.  26,  1906,  and 
by  Col.  Lockwood,  Dec.  6, 1906;  est.,  $280,115,  with 
$5,000  ann.  mainten.,'  07, 175. 


ELIZABETH  RIVER,  N.    J. 


G-30 


APPROPRIATIONS. 

1879,  $7,600.00,80,545. 

1880,  7,500.00,80,545. 

1881,  4,000.00,81,707. 

1882,  8,000.00,82,698. 
1890,  5,000.00,90,853. 
1892,  6,000.00,92,879. 
1894,  3,000.00,96,979. 
1896,  3,160.00,96,780. 
1902,  *2,000.00,  03,  947. 

1906,  *5, 000. 00,  OS,  1049. 

1907,  *9,784.45,  07, 1068. 

Total,  59,944.46,11,1341. 

COMMERCE. 

Important,  79, 481,  483;  83, 698. 
Prospective  benefit  to  C.  from  imp.,  88,  649. 
Description  of,  97, 1186. 
Freight  rates  reduced,  10, 205. 
Increasing  on  lower  part  of  E.,  10, 1248. 
51,000, 1911,  11, 1341. 

CONTRACTS. 

1879.  E.  G.  Brown,  dr.,  37(|!  c.  y.,  80,  645. 

1880.  T.  H.  Benton,  dr.,  $1.06  c.  y.,  81,  707. 

1881.  T.  H.  Benton,  dr.,  $1.05  c.  y.,  82, 698. 
1883.    F.  C.  Somers,  dr.,  63(1;  c.  y.,  83, 581. 
1891.    E.  Parrott,  dr.,  650  c.  y.,  91, 994. 

1894.  W.  H.  Taylor,  dr.,  76}*  c.  y.,  94, 805. 

1895.  J.  MeSpirit  &  Sons.,  dr.,  68$  c.  y.,  p.  m.; 
ledge  removal,  $2  c.  y.,  p.  m.,  96, 779. 

1897.  J.  MeSpirit,  dr.,  34(|!  c.  y.,  p.  m.  ($2,800) 
97, 1135. 

1903. 
03,  948. 

1905.  John  &  Joseph  MeSpirit,  dr.,  440  c.  y., 
o.  m.,  06, 1010. 

1907.  Morrison  Dredging  Co.,  dr.,  390  o.  y.,  07, 
1068. 

1908.  U.  S.  Fidelity  &  Guaranty  Co.,  dr.,  390 
c.  y.,  08, 1110. 

ENGINEERS. 

Chief  of  Engineers.  K.,  78,  63;  79,  67,  76; 
80, 88;  81,  111;  83, 112;  83, 108;  84, 115;  85, 106; 
86,  110;  87,  69;  88,  69;  89,  89;  90,  79;  91,  100; 
92, 103;  93,  111;  94, 100;  95, 112, 121;  96,  96;  97, 
131,  141;  98, 137;  99, 167;  00, 179;  01,  216;  03, 
168;  03,  154;  04,  143;  06,  151;  06,  159;  07,  168; 
08, 176;  09, 180;  10, 205;  11, 227;  12, 279. 

In  charge: 

Col.  J.  N.  Macomb,  1878-79;  78,  63;  79,  66,  74. 
R.,  79,  481. 

Lt.  Col.  N.  Miohler,  1880-83.  R.,  80,  645;  81, 
706. 

Lt.  Col.  G.  L.  Gillespie,  1883-86.  R.,  83,  681; 
84,  748;  86,  754. 


Elrk,  Driscoll&  Co.,  dr.,  350  c.  y.,  s.  m., 


Lt.  Col.  W.  McFarland,  1886.-  R.,  86,  785. 

Lt.  G.  McC.  Derby,  1886-89.  R.,  87, 768;  (Cant.) 
88, 648. 

Capt.  T.  L.  Casey,  1889-94.  R.,  89, 827;  90, 852; 
91, 993;  93, 878;  93, 1113;  94, 804. 

Lt.  Col.  6.  L.  GiUespie,  1895.    R.,  95,  978, 1011. 

Maj.  H.  M.  Adams,  1896-97.  R.,  96,  778;  97, 
1134, 1186. 

Maj.  A.  M.  Miller,  1898.    R.,  98, 1061. 

Col.  J.  W.  Barlow,  1899.    E.,  99,1 305;  00, 1503. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1236. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1020. 

Lt.  Col.  C.  W.  Eaymond,  1903.    R.,  03, 947. 

Col.  W.  E.  Livermore,  1904-06.  B.,  04,  1150: 
05, 1048;  06, 1009. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1067: 
OS,  1108;  09,  1123. 

Col.  W.  T.  Eossell,  1910.  B..  10, 1247;  11, 1340; 
12, 254. 

Assistant.  A.  Doerflinger,  79,  481.  E,  79, 
481. 

OBSTRUCTIONS.    (See  Physical  data.) 

Shoaling  mostly  due  to  deposits  from  sewers  ol 
city  of  Elizabeth;  removal  of  such  deposits  hin- 
dered by  city  not  permitting  deposit  of  <fr .  material 
on  E.  banks  (the  only  available  dumping  place) 
during  summer  months,  08, 1109. 

OPERATIONS. 

1879-80.  7'  Chan.,  60'  x  4,110',  excavated,  80, 
545. 

1880-81.    9,200  c.  y.  dr.,  81, 706. 

1881-83.    3,336  c.  y.  dr.,  82,  697". 

1882-83.    4,142  c.  y.  dr.,  83,  581. 

1883-84.    6,962  c.  y.  dr.,  84,  748. 

1884-85.  J?roj.  completed  according  to  re- 
quirements of  C,  85,  754. 

1890-91.    Excavationofchan.  begun,  91,993. 

1891-92.    6,917  c.  y.  dr.,  93, 879. 

1893-94.    5,200  c.  y.  dr.,  94, 805. 

1896-96.  2,211  c.  y.  dr.  and  394  c.  y.  shale  r, 
removed,  96,  779. 

1897-98.    7,669  c.  y.,  p.  m.,  dr.,  98, 1061. 

1903-04.    5,466  0.  y.  <fr.,  04, 1160. 

1905-06.    9,088  0.  y.  dr.,  06, 1009. 

1907-08.    9,794  o.  y.  dr.,  08, 1108. 

1908-09.    10,723  c.  y.  dr.,  09, 1123. 

PHYSICAL  CHABACTERISTICS. 

Description  of,  79,  481,  482;  95,  1012;  97, 1185; 
10, 206. 

Difference  in  tides,  79,  482. 

Description  of  the  E.;  deterioration  since  suspen- 
sion of  work,  88, 648, 649. 

During  the  progress  of  dr.  in  1894  fixed  red  shale 
was  uncovered  in  the  chan.  be^  94, 805. 

Tidal  observations,  95, 1012. 


i-Allotment. 


'  H.  D.  337,  69th,  2d. 


rSee  pp.  14-22  fori 
Lexplanatioas,  etc.J 
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Distances  above  the  R.  mouth  of  the  several  brs. 
and  other  points,  96,  778.  Stream  subject  to 
shoaling,  98, 1061. 

The  stream  enters  the  Arthur  Kill,  in  e.  New 
Jersey,  about  11  m.  from  New  York  City;  flows 
along  the  so.  part  of  the  city  of  Elizabeth  for  about 
2  m.  The  sewage  from  the  latter  city  a  cause  of  the 
decrease  in  the  natural  depth  of  the  stream,  97, 
1185, 1186. 

PROJECTS. 

By  Col.  Macomb,  1879,  dr.  chan.  7'  x  60'  m.  h.  w., 
mouth  to  Broad  St.  Br.,  2.7  m.,  removing  44,000 
c.  y.;  est.  cost,  $26,530,  79,  67,  482,  483. 

Est.  increased,  1881,  by  Lt.  Col.  Michler,  to 
143,160  from  increased  cost  of  dr.,  81,  707;  87,  768; 

In  1892,  by  Capt.  Casey,  expend,  app.  1892,  dr. 
between  the  brs.  at  South  St.  and  Bridge  St.  to  d. 
of  7'  X  40'-50'  m.  h.  w.,  93, 1113. 

In  1897  Maj.  Adams  est.  $12,000  for  further  imp., 
with  $6,000  for  an.  mainte.,  97, 1187. 


Col.  Lockwood,  1909,  recom.  no  further  app.  be 
made,  under  existing  circumstances  (see  Obstruc- 
tions), 08, 176, 1109. 

Work  ordered  dropped  June  30, 1911,  upon  recom. 
of  Col.  BosseU,  11,1341. 

SUB  VETS. 

Ordered  and  in  progress,  78,  63. 

Completed  by  A.  Doerflinger,  79,  67,  76,  481. 

Sur.  by  Capt.  Casey,  1892,  93, 1113. 

Ex.  for  locks  at  the  mouth  of  the  R.  au.  act  Aug. 
17, 1894;  made  by  Lt.  Col.  Ludlow,  1894  (R.unfav.), 
95, 1011. 

Sur.  au.  act  June  3,  1806;  made  by  Maj.  Adams, 
1897  (B.  unfav.),  97, 1185. 

Ex.  and  sui.  au.  act  June  25,  1910,  for  chan.. 
Broad  St.  Br.  to  Staten  Isld.  Sound  Chan.;  K., 
Col.  Bossell,  1911  and  1912;  est.,  $15,443.50,  subject 
to  certain  specified  conditions,^  12,  279. 
06,1048. 


G-33 

AFFBOFBIATIONSc 

1879, 
1380, 
1881, 


RAHWAY  RIVER,  N.  J. 


$10,000,  79,67. 
10,000,80,544. 
10,000,  81,  705. 
7,000,88,696. 


Total,    37,000 

COmMERCIS. 

Not  iinimportant,  79,  483,  485. 

Imp.  beneficial  to  shippers,  but  C.  not  increased, 
88,  784. 

Decrease  in,  since  suspension  of  work  of  imp., 
88,  650. 

Reduction  in  rates  consequent  upon  imp.,  89, 
828. 

But  slightly  increased  by  the  works  of  imp.  done, 
97, 1189. 

CONTRACTS. 

1879.  E.  G.  Brown,  dr.,  .'7i|i  c.  y.,  80,  644. 

1880.  J.  Van  Patten,  sand,  gravel,  mud,  and 
St.  removal,  85Hc.  y.,  81,  705. 

1881.  W.  Chamberlain,  gravel  and  r.  removal, 
63t,  $2,  and  $3  c.  y.,  83, 696. . 

1883.    W.  Chamberlain,  dr.,  780  c.  y.,  83,  579. 

ENGINEERS. 

Chiel  ot  Engineers.  R.,  78,  63;  79,  67,  74; 
80, 87;  81, 110;  83,  111;  83, 108;  84, 115;  8S,  106; 
86,  109;  87,  70;  88,  70;  89,  89;  90,  80;  91,  101 
93,  104;  93,  112;  94,  101;  96,  113,  121;  97,  142; 
08,  184. 

In-  charge: 

CoL  J.  N.  Macomb,  1879-80.    R.,  79,  483. 

Lt.  Col.  N.  Michler,  1880-82.  B.,  80,  644;  81, 
704. 

Lt.  Col.  G.  L.  Gillespie,  1882-86.  R.,  83,  695; 
83,  S79;  84,  747;  86,  753. 

Lt.  Col.  W.  McFarland,  1886.    R.,  86, 783. 

Lt.  G.  McC.  Derby,  1886-89.  E.,  87, 769;  (Capt.) 
88,  649. 

Capt.  T.  L.  Casey,  1889-94.  B.,  89, 828;  90, 853; 
91,  995;  93, 880;  93, 1115;  94,  807. 


Lt.  Col.  6.  L.  Gillespie,  1895.    R.,  96,  980, 1009. 
Maj.  H.  M.  Adams,  1897.    E.,  97, 1187. 
Col.  D.  W.  Lookwood,  08, 162. 

Assistant.    A.  Doerflinger.    B.,  79,  484. 

OPEBATIONS. 

1879-80.    2,733  c.  y.  dr.  from  chan.,  80, 544. 
1880-81.    Dr.  recommenced  under  1881  con- 
tract, 81, 705. 
1881-83.    16,978  c.  y.  dr.  from  chan.,  83, 695. 
1883-83.    18,108  c.  y.  dr.  from  chan.,  83, 579. 
1883-84.    4,144  c.  y.  dr.  from  chan.,  84,  747 

PHTSICAL,  CHARACTEBISTICS. 

Description  of,  79,  484. 

Obstrs.,  79,  484;  97, 1188. 

A  small  E.  flowmg  into  the  Arthur  Kill  about  3J 
m.  s.  of  Elizabethport,  97, 1188. 

A  dam  constr.  at  the  mouth  would  collect  and 
hold  behind  it  material  brought  down  by  the 
stream,  menacing  the  health  of  the  neighboring 
locality,  and  finally  closing  the  E.  to  navigation  if 
not  dr.,  96, 1010. 

PROJECTS. 

By  Col.  Macomb,  1878,  chan.  8'  at  m.  h.  w.,  and 
125'  w.  from  Bricktown  to  Main  St.  Br.  in  Eahway; 
est.,  $36,663,  79,  485;  80,  87.  Increased  in  1882  on 
account  of  extra  cost  for  dr.  to  $66,250,  83,  696;  87, 
769;  91,  995. 

Maj.  Adams,  1897,  est.  $108,000  to  further  imp.  the 
B.,  97, 1189. 

StTRVETS. 

By  A.  Doerflinger,  under  direction  of  Col.  Ma- 
comb, 78,  63;  79',  67,  76,  484. 

Ex.  to  ascertain  desirabiUty  of  placing  locks  at 
the  mouth  of  the  B.  au.  act  Aug.  17,  1894;  R. 
(unfav.)  submitted  by  Lt.  Col.  Gillespie  in  same 
year,  96, 1009. 

Sur.  from  its  mouth  to  Eahway  au.  act  June  3, 
1896;  made  by  Maj.  Adams,  1897  (R.  unfav.);  97, 
1187. 

Pre.  ex.  au.  act  Mar.  2,  1907.  B.  by  Col.  Lock- 
wood,  Aug.  20, 19072  (unfav.),  08, 184. 


G-35 

APPROPRIATIONS. 

1879,       $4,000,  79,  68. 


WOODBRIDGE  CREEK,  N.  J. 


1880, 
1881, 
1882, 
1902, 

190' 


,4{ 


5,000,  80,  646. 
6,000,81,709. 
6,000,  83,  700. 
10,000,  03,  935. 


1905, 
1907, 
1909, 
1910. 
1911, 
1912, 


Total,    79,750 


6,000,06,1038. 
19,000,07,1053. 
*6,000,  09, 1112. 

3,000,  10,1236. 

3,000,  11, 1329. 

6,000,13,1542. 


♦Allotment.                     '  H.  D.  750,  62d,  2. 
30462°— H.  Doc.  740,  63-2 17 


2  H.  D.  350,  60th,  Ist. 
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COMMERCE. 

Important,  79,  478. 

Creek  an  outlet  for  products  of  fireclay  works, 
82,  700. 

Description  of,  00, 1563;  04, 1140;  18, 1542. 

1903,  155,751 1.,  04, 1140;  1911, 128,660  t.,  13, 1542. 
Bates  reduced  as  a  result  of  imp.,  08, 169. 


CONTRACTS. 

1880.  E.  Brainard,  dr.,  58it  c.  y.,  81,  709. 

1881.  J.  Van  Patten,  dr.,  65*  c.  y.,  81,  710. 
1888.    E.  Brainard  and  T.  H.  Benton,  dr.,  650 

c.  y.,  83, 583. 

1908.  Tlie  Newburgh  Dredging  Co.,  dr.  45,000 
0.  y.,  20(|!  c.  y.,  03,  937. 

1906.    P.  S.  Ross  (Inc.),  dr.  29,500  c.  y.,  22i|!  c.  y., 
05, 1038. 

1906.  A.  C.  DriscoU,  dr.  16,129  c.  y.,  31*  c.  y., 
06, 1001. 

1907.  J.  M.  Briggs,  dr.  about  65,555  c.  y.,  2SM 
0.  y.,  08, 1098. 

1909.  John  &  Joseph  McSpirit,  dr.  about  17,867 
c.  y.,  26$  0.  y.,  10, 1236. 

1910.  John  &  Joseph  McSpirit,  dr.  about  10,000 
u.  y.,  30*0.  y.,  11,1329. 

1911.  John  &  Joseph  McSpirit,  dr.  about  8,333 
u.  y.,  30*  c.  y.,  11, 1329. 


ENGINEERS. 

Cbiet  of  Engineers.  B.,  78,  63;  79,  67,  75; 
80, 88;  81,  111;  88, 112;  83, 109;  84, 116;  85, 107; 
86,  109;  87,  71;  88,  71;  99,  164;  00,  188;  08, 
164;  03,  149;  04,  138;  06,  145;  06,  153;  07,  160; 
08, 168;  09, 171;  10, 196;  11, 218;  18, 263. 

In  charge: 

Col.  J.  N.  Macomb.    R.,  79,  478. 

Lt.  Col.  N.  Michler,  1880-82.  B.,  80,  646;  81, 
708. 

U.  Col.  G.  L.  Gillespie,  1882-85.  B.,  88,  699; 
83,  582;  84,  749;  85, 754. 

Lt.  Col.  W.  McFarland,  1885-86.    B.,  86, 781. 

Lt.  G.  McC.  Derby,  1886-88.  R.,  87,  770;  88, 
650. 

Col.  J.  W.  Barlow,  1900.    B.,  00, 1562, 1664. 

Lt.  Col.  C.  W.  Raymond,  1903.    B.,  03, 935. 

Col.  W.  E.  Livermore,  1904-06.  E.,  04,  1139; 
06, 1036;  06, 1000. 

Col.  D.  W.  Lockwood,  1907-09.  B.,  07,  1052; 
08, 1097;  09, 1112. 

Col.  W.  T.  Eossell,  1910-.  B.,  10,  1236;  11, 
1328;  IS,  1641. 

Assistants: 

A.  Doerflinger.    B.,  79,  479. 

C.  S.  Kelsey.    B.,  00, 1556. 


OFEBATIONS. 

1879-80.    Cut'80'  x  9'  dr.  thi'ough  shoal  above 
Valentine's  Dock,  80,  646. 
1880-81.    12,554  c.  y.  dr.,  81,709. 
1881-88.    7,324  0.  y.  dr.,  88, 700. 

' 6,88()c.y.  dr.,  83,582. 

45,066  c.  y.  dr.,  and  pumped  ashore. 


21,799  c.  y.  dr.,  restoring  chan.  to 
i,000',  05, 1037. 


1888-83. 
1908-03. 
03,  936. 
1904-05. 

proj.  dimensions  for  3,( 

1905-06.  7,509  c.  y.  dr.,  in  vicinity  of  Berrys 
and  Salamander  Docks,  restoring  chan.  to  9'  x  60' 
X  300'  m.  1.  w.,  06, 1000. 

1906-07.  16,389  c.  y.  dr.,  incl.  850  e.  y.  overd., 
07, 1052. 

1907-08.  64,814  c.  y.  excavated  and  pumped 
ashore,  08, 1097. 

1909-10.  18,620  c.  y.  rcdr.,  restoring  chan.  for 
60'  X  3,100'  from  town  dock  to  Salamander  Dock, 
and  25'  x  660'  and  26'  x  100'  just  below  Vulcan 
Dock;  d.  from  8'  to  9'  m.  1.  w.,  10, 1236. 

1910-11.  10,597  0.  y.  dr.  near  mouth  of  creek 
and  between  mouth  and  town  dock;  work  com- 
plated.    8,348  c.  y.  dr.  for  mainten.,  11, 1328. 

PHYSICAL  CHABACTEBISTICS. 

Described,  79,  479;  00, 1553;  07, 161. 

Max.  draft  June  30,  1903,  through  Wards  Pt. 
Chan.,  19.6',  and  through  Seguine  Pt.  and  So. 
Amboy  Chans.  19'  m.  1.  w.,  03, 161. 

Max.  draft  over  shoalest  part  of  creek,  June  30, 
1908, 7'  to  8'  m.  1.  w. ;  mean  range  of  tide,  6',  08, 169. 

Max.  m.  1.  w.  d.  June  30,  1912,  throughout  imp., 
8'  for  nine-tenths  and  6'  for  one-teuth  of  length,  18, 


PROJECTS. 

By  Col.  Macomb,  1879,  to  w.  stream  near  Sala- 
mander Dock,  dr.  through  shoal  near  Valentine's 
Dock,  and  constr.  a  pile  revet,  to  straighten  and 
strengthen  banks  in  that  vicinity  to  procure  a 
uniform  d.  of  12'  m.  h.  w.,  w.  of  chan.  to  be  80' 
from  mouth  to  Salamander  Dock;  est.,  $13,800,  79, 
67,  478-480;  86,  781.  Revised,  1884,  to  $29,000,  84 
750;  86, 782;  87, 770. 

Col.  Barlow  est.,  1899,  $35,000  for  further  imp., 
with  $3,000  an.  ma&ten.,  00, 1564. 

Act  Jime  13,  1902,  au.  chan.  8'  d.  m.  1.  w.,  with 
bottom  w.  of  60',  by  dr.,  from  Arthur  Kill  to  Sala- 
mander Dock;  est.,  $35,000,  with  $3,000  an.  main- 
ten.,"  08, 164. 

SURVEYS. 

Au.,  1878,  and  in  progress,  78,  03. 
Completed,  1879,  by  A.  Doerflinger,  79,  76,  479. 
Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Col.  Barlow  (R.  fav.;  see  Projects),  00, 1662, 1554. 
Maps.    05, 1036. 
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RABITAN  RIVER,  N.  J.^ 


APPROPRIATIONS. 

1836,  $7, 000. 00,  act  July  4. 

1837,  6, 963. 00,  act  Mar.  3. 

1878,  200, 000. 00,  78,  57,  420. 

1879,  60,000. 00,  79,  64,  394. 

1880,  100,000.00,80,518. 

1881,  26,000.00,81,669. 

1882,  25,000.00,88,676. 
1884,  35,000.00,84,755. 
1886,  26,250.00,86,776. 
1888,  50,000.00,88,655. 
1890,  50,000.00,90,858. 
1892,  40,000.00,98,884. 
1894,  20,000.00,95,983. 
1896,  20,000.00,96,783. 
1899,  20,000.00,99,1306. 
1902,  *20,000.00,  08,  944. 
1905,  *22,000. 00,  05,  1045. 
1907,  *16, 975.  42,  07, 1002. 
1909,  *10,000.00, 09, 1120. 


1910,  *21,994  39,  10, 1244. 

1911,  *10,000.00,  11, 1337. 

1912,  *5,000.00,  18,  1549. 


Total,  791,182.81  (incl.  misc.,  $791,185.18,  18, 
1549). 

COMMERCE. 

Benefit  of  imp.  to  navigation,  85,  761. 
Exports  and  imports  of  the  region,  88,  656. 
Description,  94, 808:  96,  981. 
Proj.  has  caused  material  reduction  in  rates,  07, 
166. 
1911,  1,100,861 1.,  18,  268. 

CONTRACTS. 

1878.  Henry  Dubois  &  Sons,  dikes,  79, 394. 

1879.  W.  H.  Wood,  dike  constr.,  80,  516. 

1880.  J.  Van  Patten,  dr.,  24}*  c.  y.,  81, 669. 
1888.    J.  D.  Leary,  dr.,  13*  c.  y.,  83,  552. 


♦Allotment. 

>H.D.  282,  66th,  1st. 

'  New  Brunswick  H.:  Sur.— B.,  June  20, 1832;  est.,  $13,963.40.    (H.  D.  482,  65th,  2d.) 
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1888.  M.  H.  Flannery,  dr.,  40(|!  c.  y.,  88,  663. 

1889.  M.  H.  Flannery,  dr.,  15ili  o.  y.,  89,  830. 
J.  D.  Leary,  3  dump  scows,  S5,490per  scow,  89, 833. 

1894.  P.  S.  Ross,  hire  of  r.-chiseling  machine, 
$1.25  per  t.  otr.  broken,  94,  809. 

1895.  Hlngston  &  Woods,  breaking  i.,  740 
shrort  1. 1$7,400),  95, 983. 

1897.  P.  S.  Boss,  brefkklng  r.,  590  short  t. 
($7,600),  97, 1138. 

1899.  J.  McSpirit  &  Sons,  dr.,  QOt  c.  y.;  r.  re- 
moval, $1.09  to  $2.72  c.  y.  ($12,092.80),  00,  1606. 

1903.    Eogeis  &  O'Brien,  dr.,  2St  c.  y.,  03,  944. 

1906.  National  Contracting  Co.,  dr.,  26t  c.  y., 
06, 1007. 

1907.  J.  M.  Briggs,  dr.,  400  c.  y.,  07, 1062. 

1909.  P.  Santord  Ross,  dr.,  300  c.  y.,  10, 1244. 

1910.  U.  S.  Dredging  &  Contractmg  Co.,  dr., 
17J0C.  y.  (annulled),  11, 1337. 

1911.  John  H.  Gerrish,  dr.,  38J0  c.  y.,  18, 1549. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,  86;  74,  96;  78, 
57;  79,  64;  80,  84;  81,  106;  88,  107;  83,  99;  84, 
118;  85,  109;  86,  107;  87,  71;  88,  71;  89,  90;  90, 
81;  91, 102;  98, 104;  93, 112;  94,  102;  95, 114;  96, 
97;  97,  132;  98,  137;  99,  157;  00,  179;  01,  217; 
08, 167;  03, 152;  04,  U2;  OS,  149;  06, 157;  07, 165; 
08, 173;  09, 177;  10,  221;  11, 223;  18, 268,  279. 

In  charge: 

Lt.  Col.  J.  Newton,  1874-84.  R.,  74,  ii,  173;  78, 
419;  79,  392;  (Col.)  80,  516;  81,  655;  88,  673;  83, 
549 

Lt.  Col.  G.  L.  Gillespie,  1884-86.  R.,  84,  754; 
86,  759. 

it.  Col.  W.  McFarland,  1886.    R.,  86,  769. 

Lt.  G.  McC.  Derby,  1886-89.  R.,  87, 771;  (Capt.) 
88, 652. 

Capt.  T.  L.  Casey,  1889-94.  R.,  89,  829;  90, 865; 
91,  996;  98,  881;  93, 1116;  94,  808. 

Lt.  Col.  G.  L.  Gillespie,  1895.    R.,  95,  981. 

Maj.  H.  M.  Adams,  1896-97.  R.,  96,  780;  97, 
1136. 

Maj.  A.  M.  MiUer,  1898.    R.,  98, 1062. 

Col.  J.  W.  Barlow,  1899-1901.  R.,  99,  1306; 
00, 1504. 

Maj.  E.  H.  Euflner,  01, 198. 

Col.  S.  M.  Mansfield,  1901-02.    R.,  01, 1236. 

Capt.  Spencer  Cosby,  1902.    R.,  08, 1017. 

Lt.  Col.  C.  W.  Raymond,  1902-04.    R.,  03,  943. 

Col.  W.  K.  Livermore,  1904-06.  R.,  04,  1147; 
05, 1044;  06, 1006. 

Col.  D.  W.  Lockwood,  1906-09.  R.,  07,  1060; 
08, 1104;  09, 1119. 

Col.  S.  W.  Eoessler,  09, 188. 

Col.  W.  T.  Eossell,  1909-.  R.,  10, 1243;  11, 1336; 
18, 1548. 

Assistants: 

J.  H.  Striedinger,  74,  ii,  177. 

A.  Zoller,  74,  ii,  177. 

E.  A.  Giesler,  74,  ii,  177. 

C.  S.  Kelsey.    R.,  93, 884;  93, 1118;  94, 811. 

ESTIMATE.    (See  Projects.) 

By  Lt.  Col.  Newton,  1879,  completion  of  existing 
proj.,  $1,833,662.05,  79,  394. 

OPERATIONS. 

1878-79.  Dr.,  and  oonstr.  of  Dikes  Nos.  2  and 
3  in  progress,  79, 64,  393. 

1879-80.  2,6001.  f.  pile  dike  completed;  241,121 
c.  y.  dr.  at  "the  Stakes,"  the  "Middle  Ground," 
and  at  Whitehead's  sand  dock,  80,  516. 

1880-81.  Diking  at  "the  Stakes"  completed; 
dr.  and  r.  blasting  at  Whitehead's  and  dr.  in  the 
"Middle  Ground"  in  progress,  81,  668. 

1881-88.  57,700  c.  y.  dr.  from  Chan,  at "  Middle- 
Ground";  24,337  c.  y.  r.  blasted  and  removed  from 
Whitehead's  sand  dock,  88,  674. 

1883-83.  46,740  c.  y.  dr.  from  cut  In  s.  chan., 
83, 560. 

1883-84.  6,929  c.y.  dr.  from  S.Chan.;  3,173c.y. 
St.  drilled,  blasted,  and  removed  at  Whitehead's, 
84,  755. 


1884-85.  S.  chan.  dr.  to  4,000',  47,234  o.  y. 
broken  St.,  small  fragments  and  sand  removed  at 
Eooky  Beach,  86, 760. 

1886-86.  6,392  c.  y.  i.  blasted  and  removed, 
86,  774, 

1887-88.  7,630  c.  y.  dr.;  repairs  to  launch  and 
drillscow,  88, 664, 

1888-89.  29,376  c.  y.  dr.;  840  c.  y.  riprap  used 
in  revetting  face  and  top  of  Dike  C,  89,  &0. 

1889-90.    20,569  o.  y.  dr.,  90,  856. 

1890-91.  62,934  o.  y.  sand  and  gravel  and  7,206 
c.  y.  r.  removed,  91, 997. 

1891-98.  6,209  c.  y.  sand  and  gravel  and  6,475 
0.  y.  r.  removed,  93,  883. 

1898-93.  11,675  c.  y.  dr.,  r.  removal  in  progress, 
and  dikes  repaired,  93, 1117. 

1893-94.  10,876  c.  y.  dr.,  over  12,000  t.  r. 
blasted  and  removed  in  connection  with  preceding 
year;  US.  plant  repaired,  94, 810,  812. 

1894-95.  2,955 1.  r.  chisled  and  removed,  195 1. 
gravel  removed,  and  7,442 1.  r.  broken  and  removed, 
96,  981,  982. 

1896-96.  3,464 1.  r.  broken  and  removed,  985 1. 
gravel  removed,  and  dikes  extended,  96, 782. 

1896-97.  8,694  t.  r.  broken  and  much  of  it  re- 
moved, 97, 1137. 

1897-98.  3,625  t.  r.  broken  and  much  of  it  re- 
moved, 2,017  t.  gravel  removed;  U.  S.  plant  sold  to 
highest  bidder,  98, 1062. 

1899-00.  8,092  c.  y.  p.  m.  r.  and  gravel  re- 
moved, (less  than  1,745  o.  y.  deducted  for  over- 
depth)  00, 1604. 

1903-03.    2,408  c.  y.  dr.,  03, 943. 

1903-04.    66,843  c.  y.  dr.,  04, 1146. 

1904-05.  720  0.  y.  dr.,  completing  contract,  06, 
1044. 

1906-06.    67,498  c.  y.  dr.,  06, 1006. 

1906-07.  2,918  o.  y.  dr.,  completing  contract 
(12,131  0.  y.  deducted  for  overd.); large  tree  trunk 
removed,  07, 1061. 

1907t08.    39,607  c.  y.  dr.,  08,  1106. 

1909-10.    26,971  o.  y.  dr.,  10, 1243. 

PHYSICAL  CHARACTERISTICS. 

Description,  74,  ii,  174-176;  86, 769;  88,  662. 

Distances  of  the  several  brs.  and  other  points  of 
the  E.  above  its  mouth,  96, 781. 

Flows  through  N.  J.  to  Baritan  B.  at  Perth 
Amboy;  navig.  to  New  Brunswick,  12  m.,  where  it 
is  e.  terminuis  of  Del.  and  Raritan  Canal,  18,  268. 

PROJECTS.    (See  Estimates.) 

By  Maj.  H.  Bache  (sur.  June  20,  1832;  est., 
$13,963.40),  1836,  New  Brunswick  H.,  details  im- 
known;  act  July  4. 

By  Lt.  Col.  Newton,  1872,  10'  chan.  below  New 
Brunswick  by  dr.,  removal  of  r.,  and  building 
dikes,  78, 419;  79, 393. 

By  Lt.  Col.  Newton,  1874,  permanent  imp.,  10' 
m.  1.  w.  chan.  200'  w.,  mouth  to  New  Brunswick, 
12i  m.,  and  excavation  of  tidal  basin  above  New 
Brunswick  locks  by  dr.,  r.  removal,  and  diking- 
est.,  $2,093,662,  74,  li,  179;  88,  675;  86,  770. 

Modified  in  1881  to  provide  for  dr.  s.  chan.  to 
form  chan.  5i'  x  100'  m.  1.  w.,  87, 771;  98, 882. 

By  Capt.  Casey,  1892,  expend,  of  app.  of  1892  in 
excavation  of  chan.  10'  x  100'  m.  1.  w.  through  the 
r.  shoals  along  the  line  of  the  bulkhead  extending 
toward  the  canal  lock  at  New  Brunswick;  in  dr. 
the  s.  chan.  to  the  required  w.  and  d.;  and  in  re- 
pairing dikes,  93,  780, 1116. 

SURVEYS. 

1832.  By  Maj.  H.  Bache,  June  20,  1832;  est., 
$13,963.40.1 

1873-74.  By  J.  H.  Striedinger,  A.  Zoller,  and 
E.  A.  Giesler,  under  direction  of  Lt.  Col.  Newton, 
of  the  E.  below  New  Bnmswick,  incl.  shoals  called 
the  "middle  ground."    R.,  74,  li,  173. 

Ex.  and  sur.  au.  act  June  25,  1910,  with  view  to 
w.chan.fromMartins  Creek  to  Martins  Dock,  18,279. 

Maps  ; 

Baritan  B.,  from  mouth  to  New  Brunswick,  86, 
760. 
93, 1118;  94, 810;  06, 1044. 


'  New  Brunswick  H.    (H.  D.  306,  22d,  1st.) 
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SOUTH  RIVER,  N.  J. 


APPaOPBIATIONS. 

1871,  J15, 000. 00,  71,  80,  697. 

1873,    5,000. 00,  73,  81,  869;  74,  ii,  144. 

1880,  40,000.00,80,619. 

1881,  6,000.00,81,662. 

1882,  10,000.00,83,679. 
1886,  5,000.00,86,780. 
1888,  5,000.00,88,660. 
1890,  5,000.00,90,860. 
1892,  7,000.00,92,888. 
1894,  5,000.00,95,986. 
1896,  5,000.00,96,786. 
1899,  5,000.00,99,1307. 
1902,  *6, 000. 00,  03,  946. 
1905,  *5,000.00,  06, 1047. 
1907,  *13, 178.  63,  07, 1064. 

1909,  *5,000.00,  09, 1122. 

1910,  *19, 380. 63,  10,  1246. 

1911,  *5,000.00,  11,  1339. 

1912,  87,000.00,18,1552. 


Total,  252,659.26  (incl.  misol.,  J252,560.26, 18, 
1562). 
COMMEBCE. 

Increase  of,  88, 659,  661. 

1895,  C.  carried  tlirougli  a  chan.  in  the  E.  not 
included  In  the  proj.  lor  the  imp.,  95,  985. 

1901,  large  temporary  brickyards  along  banks, 
01,  218. 

1900,  414,288 1.,  01,  218;  1907,  226,227  t.,  07,  1065, 
1911, 127,024 1.,  18,271. 

At  1909  Imp.  had  caused  a  great  reduction  in 
rates,  09, 179. 

CONTEACTS. 

1873.    P.  W.  Myers  &  Co.,  dr.,  38i|i  o.  y.,  73, 869. 
1888.    H.  Du  Bois  &  Sons,  wharf  removal  and 
reconstr.,  dike  constr.,  and  dr.,  83,  554. 
1891.    E.  M.  Payn,  dr.,  38Jt  c.  y.,  91, 1001. 

1898.  W.  H.  Taylor,  dr.,  29}$  c.  y.,  s.  m. 
($5,606),  93, 1122. 

1895.  E.  Brainaid,  dr.,  250  c.  y.  (S3,750),  95, 
986. 

1896.  Newburgh  Dredging  Co.,  dr.,  24i(|!  c.  y., 
s.  m.  (84,500),  97, 1141. 

1899.  E.  M.  Payn,  dr.,  27Ji|!  c.  y.,  1900, 1507. 
1903.    Rogers  &  O'Brien,  dr.  18,000  c.  y.,  25t 

c.  y.,  s.  m.,  03, 946. 

1907.  Hawley  Miller,  dr.  43,760  c.  y.,  320  c.  y., 
o.  m.,  07, 1064-66. 

1909.  P.  Sanford  Eoss  (Inc.),  dr.  13,333  c.  y., 
300  c.  y. ,  s.  m.  (contract  includes  dr.  in  Karitan  K., 
N.  J.),  10,1246. 

1910.  U.  S.  Dredging  &  Contracting  Co.,  dr. 
53,512  c.  y.,  29.90  c.  y.,  s.  m.,  11, 1340. 

1912.  John  H.  Gerrish,  dr.  13,924  c.  y.,  39i0 
c.  y.  s.  m.,  18, 1562. 

ENGINEEBS. 

Chlet  of  Engineers.   B.,  70,  31,  72;  71,  80; 

78,  77;  73,  81;  74,  93;  79,  66;  80,  84,  85;  81, 106; 
88, 108;  83, 100;  84, 120;  85, 112;  86, 108;  87,  72; 
88,  72;  89,  91;  90,  82;  91,  103;  98,  105;  93,  113; 
94, 103;  96, 115;  96, 98;  97, 133;  98, 138;  99, 158; 
00,  180;  01,  217;  08,  167;  03, 153;  04, 142;  05, 
160;  06,  168,  168;  07,  166;  08,  174;  09,  178;  10, 
203;  11, 225;  18,  270,  279. 

In  charge: 

Lt.  Col.  J.  D.  Kurtz,  1871-74.  B.,  71,  697-701; 
72, 781;  73, 869;  74,  ii,  144. 

Col.  J.  Newton,  1879-84.  K.,  80,  519;  81,  660; 
82, 677;  83,  663. 

Lt.  Col.  G.  L.  Gillespie,  1884-86.  B.,  84,  760; 
86,  764. 


Lt.  Col.  W.  McFarland,  1886.    B.,  86,  777. 

Lt.  G.  McC.  Derby,  1886-89.  B.,  87, 773;  (Cant.) 
88,657. 

Capt.  T.  L.  Casey,  1889-94.  B.,  89, 834;  90, 858; 
91,  999;  92, 887;  93, 1120;  94,  813. 

Lt.  Col.  G.  L.  Gillespie,  1895.    B.,  95,  984. 

M^.  H.  M.  Adams,  1896-97.  B.,  96,  784;  97, 
1139. 

Maj.  A.  M.  Miller,  1898.    B.,  98, 1064 

Col.  J.  W.  Barlow,  1899-1900.  B.,  99,  1307- 
00, 1506. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1237. 

Capt.  Spencer  Cosby,  1902.    B.,  02, 1019. 

Lt.  Col.  C.  W.  Raymond,  1903.    B.,  03,  946. 

Col.  W.  R.  Livermore,  1904-06.  B.,  04,  1148' 
05, 1046;  06, 1008. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1063; 
08, 1106;  09, 1121. 

Col.  W.  T.  Eossell,  1910-.  B.,  10, 1246;  11, 1339; 
12, 1663. 

Assistants: 

G.  E.  Brown.    B.,  71,  699. 

E.  H.  Taloott.    E.,  80, 620. 

OPEBATIONS. 

1870-71.  Delayed  by  failure  to  enter  into  con- 
tract, 71, 697. 

1871-72.    Dr.  in  progress,  72,  77,  781. 

1878-73.    Dr.  in  progress,  73, 869. 

1873-74.  Results,  a  chan.  6'  d.  joining  the 
South  and  Raritan  Es.,  74,  93,  ii,  144. 

1888-83.  Wharf  at  Earitan  and  South  R. 
Canal  junction  rebuilt;  1,779  1.  f.  of  dike  built,  83, 
654. 

1883-84.  3,117  1.  t.  of  diking  built;  2,222  c.  y. 
dr.  from  shoal;  3,173  o.  y.  r.  blasted  from  shoal  at 
Whitehead's  sand  dock,  84,  760,  761. 

1884-85.  1,200  c.  y.  broken  st.  placed  in  dike 
at  mouth  of  canal,  85, 765. 

1887-88.  16,815  c.  y.  dr.  from  chan.  between 
Dikes  D  and  E,  and  from  shoal  at  Dike  F,  88, 659. 

1891-98.    10,651  c.  y.  dr.,  98, 887. 

1898-93.    18,028  e.  y.  dr.,  93, 1121. 

1894-96.    16,069  c.  y.  dr.,  96,  984,  985. 

1896-97.    17,988  c.  y.  dr.,  97, 1140. 

1899-00.    18,024o.y.  dr.,00, 1606. 

1903-04.  18,000  c.  y.  dr.,  completing  contract; 
tluee-eighths  of  proj.  completed,  04, 1149. 

1907-08.  46,477  c.  y.  dr.  and  pumped  ashore 
on  w.  bank  of  R.  between  highway  br.  and  Karitm 
E.  RE.  br.,  08, 1106-07. 

1909-10.  13,470  c.  y.  dr.  and  dumped  at  sea, 
and  contract  completed,  10, 1245. 

1910-11.    13,689  c.  y.  dr.,  11, 1339. 

1911-18.  Contractor  abandoned  work  Sept.  30, 
1911;  contract  annulled  Dec.  8, 1911;  22,115  c.y.  bad 
been  dr.,  18, 1551. 

PHTSICAL  CHABACTEBISTICS. 

Described,  71,  698-701;  88,  657. 

Distances  of  the  various  points  along  the  E.  from 
its  junction  with  the  Raritan  E.  at  Sayreville,  96, 
784. 

South  E.  a  small  stream  in  central  part  of  Nev 
Jersey,  discharging  into  Earitan  R.  8  m.  above  its 
moufli,  12,  270. 

Max.  draft  to  South  E.  or  Washington,  June  30, 
1912,  about  8',  thence  to  Bissetts  5'-6'  m.  1.  w.,  18i 
270. 

PLAN.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  1872,  short  wing  dam  and  pile 
protection;  may  be  necessary;  est.,  95,000,  73,781. 


♦Allotment. 


rSee  pp.  14-22  for  1 
Lexplanations,  etc. J 


BIVER  AND   HABBOE  WOBKS. 


261 


PRIVATE  (CORPORATE)  WORK. 

New  Jersey  Transportation  Co.  made  a  cut  about 
80'  w.  between  South  and  Raritan  Rs.  about  1831, 
71, 698. 

Private  canal  about  i  m.  1.  had  been  dr.  Irom 
near  Washington,  on  South  K.,  to  Sayreville,  on 
the  Earitan  E.,  shortening  the  sailing  course  about 
2  m.,  01,218. 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  Kurtz,  1870,  6'  chan.  through  the 
canal  made  by  New  Jersey  Transportation  Co., 
and  through  the  shoals  between  the  canal  and 
Washington,  and  at  the  confluence  of  the  South 
and  Eai-itan  Es.  by  dr.;  est.,  tl3,653.50,  71, 698. 

By  Col.  J.  Newton,  1879,  imp.  of  South  E.  by 
rectification  of  the  entrance  to  the  artificial  chan. 
or  canal  into  the  Earitan  B.;  closing  the  South  E. 
below  Petit's  brickyard,  increasing,  by  means  of 
dikes  and  dr.,  the  d.  to  8'  m.  1.  w.  up  to  Washing- 
ton, 6'  to  Bissetts,  and  4'  to  old  Dr.,  Involving 
const,  of  14,800  1.  f.  of  dike  and  3,200'  of  half  dike, 
and  dr.;  est.,  J194,695,  80,  522,  623:  87, 773. 

Proj.  of  1880  modified  in  1892  by  omitting  the 
proposed  dr.  of  the  cut  above  Washington  and  in 
front  of  the  brickyards,  the  const,  of  Dikes  H,  I,  J, 


K,  and  L,  and  substituting  therefor  dr.  of  the  chan. 
between  Washingt»n  and  the  Earitan  E.  BE.  tar., 
reducing  the  orig.  est.  to  1176,975,  93, 1121. 

By  Capt.  Casey,  1892,  expend,  of  the  app.  of  1892 
in  dr.  the  E.  between  the  turnpike  br.  ana  Bissetts, 
93, 1121. 

Act  July  25,  1912,  au.  chan.  between  Bissetts  and 
Old  Br.  6'  X  100';  est.,  $87,000,  and  JS.OOO  an. 
mainten.,1 13,  271. 

SURVEYS. 

By  Lt.  Col.  Kurtz,  1870.    B.,  71,  698-701. 

By  Lt.  Col.  Newton,  1879,  79,  66. 

Ex.  au.  act  Mar.  3,  1879;  made,  1880,  by  Col. 
Newton,  SO,  619. 

Ex.  of  a  bar  which  had  formed  around  au  old 
vn-eck  made,  1894,  by  Lt.  Col.  Gillespie,  96, 984. 

Ex.,  1899,  by  Col.  Barlow,  99, 1307. 

Pre.  ex.  au.  act  Mar.  3,  1905.  B.  by  Col.  Liver- 
more,  June  27,  1906,  and  Col.  Lockwood,  Doc.  6, 
1906;  est.,  $20,908.80,2  07, 175. 

Pre.  ex.  and  sur.  au.  act  June  26,  1910,  between 
Bissetts  and  Old  Br.,  with  view  to  d.  chan.  to  6'. 
R.  by  Col.  Rossell,  1910  and  1911;  est.,  $87,000,  and 
$3,000  an.  mainten.,i  18,  279. 

Maps.    82,  678;  85,  764;  05, 1046. 
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CHEESEQUAKE  CREEK,  N.  J. 


APPROPRIATIONS. 

1880,     $20, 000. 00,  80,  524. 


1881, 

6,000.00,81,664. 

1882, 

15,000.00,83,681. 

1906/ 

*5,000.00,O5, 1051. 

*1,000.00,  06, 1013. 

1907, 

*3,60t96,O7,1072. 

1910, 

6,000.00,10,1250. 

1911, 

*2,600.00,  11,  1344. 

1912, 

*2, 500. 00, 13,1556. 

Total, 

59,604  96      (less   $252.63  returned   to 

Treas.,  and  incl.  sales. 

$59,353.53,  13, 1556). 

COMMERCE. 

Since  impr.  freight  increased  over  200%,  06, 1014. 
1911,  36,500 1.,  13, 1556. 

CONTRACTS. 

1883.    S.  E.  Cumming,  revet.,  83,  670. 

1906.  A.  C.  DriscoU,  dr.,  40(1  c.  y.;  Bouker 
Contracting  Co.,  714  t.  riprap  st.  in  place,  $1.40  t., 
06, 1013. 

1907.  Hawley  Miller,  dr.,  42Jt  c.  y.,  07,  1072. 
1910.    John  H.  Gerrish,  dr.  about  9,091  c.  y.,  at 

440  c.  y.,  s.  m.;  completed  June  3, 1911, 11, 1344. 

1913.  John  H.  Gerrish,  dr.  about  10,101  o.  y., 
s.  m.,  at  49Jif  c.  y.;  contract  completed  July  28, 
1912, 13, 1554. 

ENGINEERS. 

Chief  of  Engineers.  B.,  SO,  85;  81,  107;  83, 
108;  83, 104;  84, 110;  85, 101;  86, 106;  87, 73;  88, 
73;  06, 162;  06, 162;  07, 170;  08, 178;  09, 182;  10, 
207;  11,  229;  13,  274. 

In  cbarge: 

Col.  J.  Newton,  1879-82.    R.,  80,  524;  81,  663; 

83,  679. 

Lt.  Col.  G.  L.  Gillespie,  1882-86.    R.,  S3,  569; 

84,  735;  86,  743. 

Lt.  Col.  W.  McFarland,  1886.    E.,  S6,  763. 

Lt.  G.  McC.  Derby,  1880-88.  B.,  87, 776;  (Capt.) 
88, 661. 

Col.  W.  E.  Livermore,  1905-06.  R.,  05,  1051; 
06, 1012. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1070; 
OS,  1112;  09, 1126. 


B.,  10, 1250;  11, 1343; 


Col.  W.  T.  EosseU,  1910-. 
13, 1566. 

Assistant.    B.  H.  Talcott.    R.,  80,  525. 

OPERATIONS. 

18S3-S3.    2,000  1.  f.  of  St.  ].  constr.;  chan.  dr., 

83,  669. 

1883-84.  Eubble  js.  raised  by  adding  760  c.  y. 
St.,  chan.  w.  to  100';  532'  of  sheet  pile  revet,  built, 

84,  736. 

1906-06.  714 1.  St.  placed  in  250'  break  in  w.  ]., 
and  7,206  c.  y.  dr.,  restoring  chan.  for  1.  of  5'-6'  x 
50'  X  1,200'  m.  1.  w.,  06,  1013. 

1906-07.  1,868  c.  y.  dr.,  restoring  chan.  for  w. 
of  50'-90'  X  800',  07, 1071. 

1907-08.  8,236  c.  y.  dr.,  restoring  chan.  100'  x  5' 
highway  br.  to  Earitan  B.,  OS,  1112. 

1910-11.  5,641  c.  y.  dr.,  restoring  the  entrance 
Chan,  to  6',  11, 1343. 

1911-13.  3,266  o.  y.  removed  from  mouth  of 
creek  during  July,  1912,  restoring  the  entrance 
Chan,  to  w.  of  125'-150',  for  its  entire  1.  of  1,800' 
contract  completed  July  28, 1912, 13,  274, 1555. 

PHYSICAL  CHARACTERISTICS. 

Described,  SO,  526;  18,274. 
Max.  draft,  6';  mean  range  of  tides,  5',  11,  229. 
Discharges  into  Earitan  B.,  about  2  m.  e.  of  So. 
Amboy,  13,  274. 

PROJECTS. 

By  Col.  Newton,  1879,  to  change  the  outlet  into  a 
direction  at  a  right  angle  to  the  beach  and  to  sus- 
tain this  direction  by  parallel  js.  to  strengthen  the 
course  of  the  stream  and  increase  the  d.  to  4'  at 
m.  1.  w.;  est.,  $75,279,  SO,  526,  627;  83,  680.  Est. 
revised  in  1885  to  $90,000,  86,  743;  87,  775. 

By  Col.  Lockwood,  for  expending  $316,04,  unex- 
pended balance,  and  allotment  of  $3,604.96,  act 
Mar.  2,  1907,  to  restore  chan.  100'  w.  by  dr.,  B.  to 
the  highway  br.,  07, 1071. 

SURVEY. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Col.  Newton, 
79,  66;  80,  626. 

Maps.    S3, 680;  05, 1051. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  275. 


♦Allotment. 


>  H.  D.  620,  62d,  2d. 


>  H.  D.  335,  59th,  2d. 
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WHALE  CREEK,  N.  J. 


COMMEKCE. 

Large  shipments  of  brick,  93, 1139. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93, 118. 
In  cbaige.   Capt.  T.  L.  Casey,  18 
1138. 


R.,  93, 


PHTSICAI.  CHARACTERISTICS. 

Description  of,  93, 1139. 

SURVEY. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Capt 
Casey  (R.  unfav.),  93, 1138. 


G-43 


KEYPORT  HARBOR,  N.  J. 


APPROPRIATIONS. 

1882,  130,476.00, 83,589. 

5,000.00,92,890. 

5,000.00,96,988. 

2,500.00,96,794. 

2,500.00,99,1311. 

5,000.00,03,940. 
*S,000. 00,  04,  1143, 1144. 
*5,000.00,O5,1041. 

8,705.97,07,1057. 

5,000.00,09,1116. 
18,872.74,  10,1240. 

5,000.00,11,1333. 

5,000.00,12,1546. 


1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  103,063.71  (incl.  saJes,  S103,064.71,  18, 
1546). 

COMMERCE. 

Increase  in  C.  consequent  upon  imp.,  88,  682. 
Had  increased  up  to  1892,  to  J6,662,200,  93, 1124. 
Eates  greatly  reduced,   10,  200;  18,  266. 
Increasing  in  1911,  96,477 1.,  18, 266. 

CONTRACTS. 

1888-83.    Atlantic  Dredging  Co.,  dr.,  24*  o.  y., 

83,  689. 

1893.  E.  G.  Packard,  dr.,  284  c.  y.,  s.  m. 
(»4,000),  93, 1126. 

1895.    A.  E.  Smith,  dr.,  20*  o.  y.,  96, 987. 

1897.  W.  H.  Taylor,  jr.,  dr.,  ISt  c.  y.,  s.  m. 
(t2,2C0),  97, 1149. 

1899.  W.  H.  Taylor,  jr.,  dr.,  16iit  c.  y.,  s.  m. 
($2,250),  99, 1311. 

1908.  International  Contracting  Co.,  dr.,  2m 
c.  y.,  s.  m.,  03,  940. 

1904.  international  Contracting  Co.,  dr.,  19* 
V.  y.,  s.  m.,  05, 1042. 

1906.  Atlantic  Dredging  Co.,  dr.,  290  v.  y., 
s.  m.,  06, 1003. 

1907.  J.  M.  Briggs,  dr.,  40$  e.  y.,  s.  m.,  07, 
1068. 

1909.  John  &  Joseph  McSpirit,  dr.,  28i|!  c.  y., 
s.  m.,  10, 1240. 

1910.  John  H.  Gerrish,  dr.,  17.9*  c.  y.,  1 1, 1334. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78,  80;  73,  86;  83, 
111;  84, 120;  86,  111;  86, 105;  87,  73;  88,73;  89, 
93;  90,  83;  91, 104;  98, 106;  93, 114;  94, 104;  95, 
•  116;  96,  100;  97,  136;  98,  141;  99,  160;  00, 183; 
01,220;  08, 165;  03,151;  04,141;  06, 148;  06, 156; 
07, 163;  08, 171;  09, 174;  10, 199;  11,  221;  18,  266. 

In  charge: 

Lt.  Col.  J.  Newton,  1872.    R.,  73,  941. 

Lt.  Col.  G.  L.  Gillespie,  1883-86.    R.,  83,  688; 

84,  768;  86,  763. 

Lt.  Col.  W.  McEarland,  1886.    R.,  86,  760. 

Lt.  G.  MoC.  Derby,  1886-89.  R.,  87, 776;  (Capt.) 
88,  662. 

Capt.  T.  L.  Casey,  1889-94.  R.,  89, 839;  90, 863; 
91, 1001;  98, 889;  93, 1123;  94, 815. 


Lt.  Col.  G.  L.  Gillespie,  1895.    R.,  96, 987. 

Maj.  H.  M.  Adams,  1896-97.  R.,  96,  793;  97. 
1147. 

Maj.  A.  M.  Miller,  1898.    R.,  98, 1067. 

Col.  J.  W.  Barlow,  1899-1900.  R.,  99,  1310;  GO. 
1511. 

Col.  S.  M.  Mansfield,  1901.    R.,  01, 1241. 

Capt.  Spencer  Cosby,  1902.    R.,  08, 1015. 

Lt.  Col.  C.  W.  Eaymond,  1903.    R^  03,  939. 

Col.  W.  E.  Livermore,  1904-06.  R.,  04,  1143; 
06, 1040;  06, 1003. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1056; 
08, 1101;  09, 1115. 

Col.  W.  T.  Rossell,  1910-.  R.,  10, 1239;  11, 1333; 
18, 1545. 

Assistants: 

J.  H.  Strledtnger,  73,  942. 

A.  ZoUer,  73,  942. 

A.  Doerflrnger,  73,  942. 

OPERATIONS. 

1883-83.  1,863  c.  y.  dr.  from  chan.,  83, 689. 

1883-84.  112,299  c.  y.  dr.  from  chan.,  84, 758. 

1892-93.  14,999  c.  y.  dr.,  93, 1124. 

1896-96.  20,339  c.  y.  dr.,  96,  794. 

1896-97.  12,222  c.  y.  dr.,  97, 1148. 

1899-00.  14,500  o.  y.  dr.,  00, 1611. 

1908-03.  18,700  0.  y.  dr.,  03,  940. 

1904-05.  23,968  0.  y.  dr.,  05, 1041. 

1906-06.  11,959  c.  y.  dr.,  06, 1003. 

1908-09.  19,878  c.  y.  dr.,  09, 1116. 

1909-10.  14,388  c.  y.  dr.,  10, 1239. 

1910-11.  20,263  c.  y.  dr.,  11, 1333. 

1911-18.  65,665  c.  y.  dr.,  18, 1545. 

PHYSICAL  CHARACTERISTICS. 

The  bed  of  the  H.  clay  and  fine  sand.  Usx. 
Telocity  of  tidal  current  0.50  knot  per  hour.  Ex- 
posed to  the  waves  during  n.  gales,  73, 941, 942. 

Description  of,  88,  662. 

Tidal  observations,  93, 1123. 

Chan,  subject  to  shoaling,  96, 988;  97, 1148;  98, 
1067. 

Max.  drafts,  tides,  etc.,  18,  266. 

H.  at  mouth  of  Matawan  Creek,  on  s.  side  of 
Earitan  B.,  5  m.  e.  of  Raritan  E.;  is  a  B.  1  ±  m. 
broad,  18, 266. 

PROJECTS. 

By  Lt.  Col.  Newton,  1873,  chan.  8'  x  200'  x  4,700' 
m.  1.  w.;  est.,  t30,475,  73,  942.  Revised,  1884,  to 
140,476,  84,  759;  87, 776;  91, 1002. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Newton,  187J-73,  by 
J.  H.  Striedinger,  A.  Zoller,  and  A.  Doorflinger. 
R.,  73,941. 

Sur.  by  Capt.  Casey,  1892,  93, 1123. 

Maps.    06, 1040. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  266. 


rSee  pp.  14-22  fori 
Lexplanatlons,  ete.J 
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APPROPBI ATIONS . 

1881,  $15,000,81,720. 

1882,  6,000,88,707. 
'-"       2,500,  91, 1003. 

9,620,93,891. 
3,000,95,990. 
3,000,96,792. 
3,000,99,1309. 
1902,  *3, 000,  03,942. 
1904,  *3,000,  04, 1145. 
'—  *3,000,  05,  1043. 
*6,000,  07,  1059. 
*3,000,  09, 1118. 

1910,  *6,000,  10,  1242. 

1911,  *3, 000,  11,  1335. 
-"-     *6,000,  12, 1547. 


MATAWAN  CREEK,  N.  J. 


1890, 
1892, 
1894, 
1896, 
1899, 


1905, 
1907, 
1909, 


1912, 


Total,  75,120     (inol.    misc.,    less    $315.61    re- 
turned to  Treas.,  $74,805.89, 
18, 1547). 
COMMEKCE. 

Rates  greatly  reduced,  especially  in  marketing 
season,  10, 201;  18,  268. 

1907, 41,000  ±  t.;  1908, 10,100  ±  t.;  1909, 17,000  ±t.; 
1910,  41,000  ±  t.;  1911,  48,745  t.,  18,  268. 

CONTBACTS. 

1881.    J.  Van  Patton,  dr.,  48*  o.  y.,  81,  720. 

1888.    F.  Pidgeon,  jr.,  dr.,  59t  c.  y .,  83,  588. 

1891.  Atlantic  Dredging  Co.,  dr.,  37ji|:  e.  y., 
91  1003 

1893.'  A.  E.  Smith,  dr.,  30t  o.  y.,  s.  m.  ($7,600), 
93, 1127. 

1896.    A.  E.  Smith,  dr.,  200  c.  y.,  95, 989. 

1896.  J.  McSpirit  &  Sons,  dr.  7,600  c.  y.,  lOJt 
c.  y.,  b.  m.,  96,  791. 

1897.  J.  McSpirit,  dr.,  181$  o.  y.,  p.  m.  ($2,700), 
97, 1147. 

1899.  W.  H.  Taylor,  jr.,  dr.,  260  o.  y.,  s.  m. 
($2,700),  99,  1310. 

1908.  International  Contracting  Co.,  dr.,  23^0 
0.  y.,  s.  m.,  03, 942. 

1904.  T.  G.  Smith  &  Co.  (Inc.),  dr.,  24.gi|!  c.  y., 
05, 1044. 

1906.  John  &  Joseph  McSpirit,  dr.,  28*  c.  y., 
s.  m.,  06, 1005. 

1907.  J.  M.  Briggs,  dr.,  60*  c.  y.,  ss.  m.,  07, 
1060. 

1909.  John  &  Joseph  McSpirit,  dr.,  28*  c.  y., 
s.  m.,  10, 1242. 

1910.  J.  H.  Gerrish,  dr.,  36*  c.  y.,  11, 1336. 
1918.    J.  H.  Gerrish,  dr.,  53*  c.  y.,  18, 1547. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  90;  81,  113,  115 
88,113;  83,110;  84,119;  86,111;  86,105;  87,74 
88,  74;  91, 104;  98, 107;  93, 115;  94, 104;  95, 117; 
96,  99;  97,  135;  98,  140;  99,  160;  00,  183;  Oli 
219;  08,  166;  03,  152;  04,  141;  06,  148;  06,  156: 
07,164;  08,172;  09,176;  10,200;  11,222;  18,267! 

In  cbaige: 

Lt.  Col.  N.  Miohler,  1880-81.    R.,  81, 720. 

Col.  J.  Newton,  1881.    R.,  88,  683. 


Lt.  Col.  G.  L.  Gillespie,  1881-85.  E.,  83, 706;  83, 
587;  84, 756;  86,  763. 

Lt.  Col.  W.  MoFarland,  1885.    R.,  86,  761. 

Lt.  G.  McC.  Derby,  1887-90.  B.,  87, 777;  (Capt.) 
88, 663. 

Capt.  T.  L.  Casey,  1890-94.  E.,  91, 1003;  98, 890; 
93,  1125;  94,  816. 

Lt.  Col.  O.  L.  Gillespie,  1895.    B.,  95, 988. 

Maj.  H.  M.  Adams,  1896-97.  E.,  96,  790;  97, 
1145. 

Maj.  A.  M.  Miller.    E.,  98, 1066. 

Col.  J.  W.  Barlow,  1899-1900.  E.,  99,  1309; 
00, 1510. 

Col.  S.  M.  Mansfield,  1901.    E.,  01, 1240. 

Capt.  Spencer  Cosby,  1902.    B.,  08, 1016. 

Lt.  Col.  C.  W.  Raymond,  1903.    B.,  03, 941. 

Col.  W.  R.  Livermore,  1904-06.  B.,  04,  1144; 
06, 1042;  06, 1004. 

Col.  D.  W.  Lockwood,  1907-09.  B.,  07,  1059; 
08, 1103;  09, 1117. 

Col.  W.  T.  Rossell,  1910-.  E.,  10, 1241;  11, 1334; 
18, 1547. 

Assistant.    A.  Doerflinger.    B.,  81, 721. 


OPEEATIONS. 

1881-88.    25,630  c 

1888-83. 

1891-98. 

1898-93. 

1893-94. 

1896-96. 

1897-98. 

1899-00. 

1908-03. 

1904-05. 

1905-06. 

1907-08. 

1908-09. 

1909-10. 

1910-11. 


8,897  c. 
5,028  c. 
2,617  c. 
22,285  0, 
12,404  c. 
13,508  c. 
10,400  o. 
11,968  c 
9,050  c. 
8,908  0. 
1,258  c. 
7,036  c. 
9,297  c. 
14  310  0 


y.  dr. 
y.  dr., 
y.  dr., 
y.  dr., 
:.  y.  dr., 
.  y.  dr. 
■  y.  dr. 
•  y.  dr., 
.  y.  dr. 
y.  dr., 
y.  dr., 
y.  dr., 
y.  dr., 
y.  dr., 

y.  dr. 


,  88,  706. 
83,  587. 
92,  891. 
93, 1126. 
,  94,  816. 

96,  791. 

98, 1066. 

00, 1510. 
,  03,  941. 
05, 1043. 
06, 1004. 
08, 1103. 
09,  1118. 
10, 1241. 

11,  1335. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of,  88, 663;  10, 200. 

Small  tidal  stream  in  e.  N.  J. ,  flowing  into  Raritan 
B.  through  KeyportH.  It  is  navigable  up  to  br.  of 
N.  Y.  &  L.  B.  RR.,  2  m.  above  mouth,  18, 267. 

PEOJECTS. 

By  Lt.  Coi.  Michler,  1880,  chau.  4'  x  100'  m.  1.  w., 
mouth  up  to  Winkson  Creek,  1  m.,  thence  to  head 
of  navigation  at  the  Long  Branch  RR.  br.,  4'  x  75' 
m.  1.  w.;  est.,  $33,120,  81, 722;  86,  762;  91, 1003. 

In  1892  Capt.  Casey  reported  that  the  est .  should 
be  increased  by  $10,000,  93, 1126. 

In  1898  Maj.  Miller  est.  $3,000  an.  for  mainten., 
98, 1066. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Miohler,  81, 720. 

SuT .  by  Capt.  Casey,  1892,  93, 1126. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12, 268. 

Maps.    05,1042. 


Gr46      SHOAL  HAKBOR,  AND  COMPTON  CREEK,  N.  J. 


APPEOPEIATIONS. 

$5,000.00,91,1006. 

3,000.00,98,893. 

3,000.00,95,992. 

5,000.00,96,796. 

8,000.00,99,1312. 
*8,000.00,O3,949. 
*5,000.00,O5,1050. 
*9, 750.  67,  07,1069. 
*8,752.24,  10, 1249. 
*5,000.00,  11, 1342. 

5,000.00,18,1554. 


1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1910, 
1911, 
1912, 


Total,  65,502.81 


COMMEECE. 

1900,  179,500  t.,  01,  221;  1905,  34,340  t.,  06,  161; 
1911,  61,702 1.,  18,273. 

Rates  reduced  from  40  to  50%  as  result  of  imp., 
06,  161. 

CONTBACTS. 

1891.    E.  Brainard  dr.,  243*  c.  y.,  91, 1006. 

1894.  W.  H.  Taylor,  dr.,  54*  c.  y.  ($2,376),  94, 
818;  64*  0.  y.  ($2,400),  95,  992. 

1896.  Newburgh  Dredgmg  Co.,  dr.,  60*  c.  y., 
S.  m.  ($4,500),  97, 1151. 

1899.  International  Dredging  Co.,  dr.,  45*  c.  y., 
S.  m.  ($7,450),  99,  1312. 


♦Allotment. 
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1903.  Kirk,  Driscoll  &  Co.,  dr.  24,000  c.  y.,  SOit 
c.  y.,  03,  949. 

1906.  A.  C.  Driscoll,  dr.  6,666  c.  y.,  60*  c.  y.,  06, 
1011. 

1907.  J.  M.  Briggs,  dr.  13,333  c.  y.,  Wt  c.  y.,  07, 
1070. 

1910.  J.  H.  Gerrisli,  dr.  18,182  c.  y.,  iH  c.  y., 
11, 1342. 

1918.  J.  H.  Gerrisli,  dr.  10,101  o.  y.,  495*  o-  y-. 
13, 1554. 

ENGINEERS. 

Chief  of  Engineers.  E.,  84, 122;  91, 105;  93, 
108;  93,  116;  94,  105;  96,  118;  96,  100;  97,  136; 
98,  141;  99,  161;  00,  184;  01,  220;  03,  168;  03, 
154;  04,  144;  05,  161;  06,  160;  07,  168;  08,  177; 
09, 181;  10,  206;  11, 228;  13,  272. 

In  cbarge: 

Maj.  G.  L.  Gillespie.    K.,  84,  770. 

Capt.  T.  L.  Casey,  1890-94.  R.,  91, 1004;  93, 892; 
93, 1128;  94,  818. 

Lt.  Col.  G.  L.  Gillespie,  1895.    R.,  95,  991. 

Maj.  H.  M.  Adams,  1896-97.  B.,  96,  795;  97, 
1150. 

Maj.  A.  M.  MiUer,  1898.    R.,  98, 1068. 

Col.  J.  W.  Barlow,  1899-1900.  R.,  09,  1312; 
00,  1512. 

Col.  S.  M.  Mansfield,  1901.    K.,  01, 1242. 

Capt.  Spencer  Cosby,  1902.    R.,  08, 1021. 

Lt.  Col.  C.  W.  Eaymond,  1903.    R.,  03,  948. 

Col.  W.  R.  Livermore,  1904-06.  R.,  04, 1152;  06, 
1050;  06, 1011. 

Col.  D.  W.  Lockwood,  1907-09.  R.,  07,  1069; 
08, 1110;  09, 1124. 

Col.  W.  T.  RosseU,  1910-12.  R.,  10,  1248;  11, 
1342;  13, 1653. 

Assistant.    A.  Doerflinger.    R.,  84,  771. 


OPERATIONS. 

1890-91.    10,808  c.  y.  dr.,  91, 1005.        '  '■ 

1891-98.    4,921  e.  y.  dr.,  93,  893. 

1894-96.    8,160  c.  y .  dr.,  95,  992. 

1896-97.    7,500  0.  y.  dr.,  97, 1161. 

1899-00.    16,300  c.  y.  dr.,  00, 1512. 

1903-03.    24,020  e.  y.  dr.,  03,  949. 

1906-06.  6,669  c.  y.  dr.  from  cban.  in  creek  and 
B.,  06, 1011. 

1907-08.  13,064  0.  y.  dr.,  restoring  chan.  lor 
5'-6'  X  60'  X  2,400'  m.  1.  w.,  08, 1111. 

1911-13.    14,442  c.  y.  dr.  for  mainten.,  13, 1553. 

PHYSICAL  CHARACTERISTICS. 

Description  of  locality,  84,  770. 
Max.  draft  June  30, 1912,  in  imp.  clian.  to  drawbr. 
4'  m.  1.  w.    Mean  range  of  tide,  4.5',  13,  273. 

PROJECTS. 

By  Maj.  Gillespie,  1884,  chan.  in  the  creek,  by 
dr.,  5'  X  150'  1.  w.  bet.  H.  and  the  B.;  est.,  $64,130, 
84,  771,  773;  91,  1005. 

By  Capt.  Casey,  1892,  expend,  of  app.  of  1892, 
$3,000,  in  extending  dr.  chan.  toward  d.  w.  in 
Haritan  B.  as  far  as  the  funds  would  permit,  93, 
1128. 

StTRVETS. 

Au.  act  Aug.  2, 1882;  made  by  Maj.  Gillespie,  84, 
770. 
Sur.  by  Capt.  Casey,  1892,  93, 1128. 
Map.    05, 1050. 
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SHREWSBURY  RIVER,  N.  J.' 


APPROPRIATIONS. 

1852,      $1, 600  (sur.),  act  Aug.  30. 


1871, 

14,000,  71,80,701; 

73,  782. 

1873, 

5,000,73,81,809. 

1878, 

18,000,78,62,441. 

1879, 

10,000,  79,66,  404. 

1880,' 

30,000,80,643. 

1881, 

86,000,81,699. 

1882, 

30,000,83,693. 

1886, 

10,000,  86,  760. 

1888, 

10,000,  88,667. 

1890, 

10,000,  90,  862. 

1892, 

10,000,98,896. 

1894, 

5,000,96,996. 

1896, 

15,000,96,800. 

1899, 

10,000,99,1313. 

1900, 

*10,000,  00,  1513 

1902, 

75,000,03,1023. 

1906, 

20,000,05,1054. 

1907, 

10,000,07,1074. 

1909, 

*20,000,  09,  1128. 

1910, 

10,000,  10,1252. 

1911, 

10,000  11,1346. 

1912, 

10,000,  13,  1567. 

Total,  429,500   (incl.    misc.,    $429,620.62,    18, 
1567). 

COMMERCE. 

Increase  in  C.  consequent  upon  imp.,  84, 745. 

Importance  of  the  river's  C,  88, 666. 

1900,  804,000 1.,  01, 1245. 

B.  used  mostly  as  a  means  of  transportation  for 
persons  patronizmg  summer  resorts.  Rates  of  fare 
generally  J  less  than  charged  by  EH.,  04, 1165. 

1903,  761,000  t.,  04,  1166;  1906,  1,668,500  t.,  07, 
173;  1911, 1,608,600  t.,  13, 1557. 

Rates  lowered  and  maintained;  C.  increasing, 
10,  210;,  13,  277. 

Passengers,  160,000,  1910,  13,  277. 


CONTRACTS. 

1873.    P.  W.  Myers  &  Co.,  dr.,  29*  c.  y.,  73, 870. 

1880.  J.  A.  Bouker,  crib  and  training-dike 
constr,  80,  642.  J.  Kelley,  pile-dike  constr.,  81, 
700. 

1881.  W.  H.  Wood,  pile-dike  constr.,  81,  700. 
E.  Bralnard,  jr.,  dr.,  344  c.  y.,  88,  693.  W.  H. 
Wood,  pile-dike  constr.,  83,  693.  W.  H.  Wood, 
dr.,  m  0.  y.,  83,  094.  E.  Brainard,  jr.,  dr.,  41M 
c.  y.,  83, 694. 

1883.  E.  Brainard,  jr.,  dr.,  3554:  o.  y.;  diking, 
$5.50  1.  {.,  83,  678. 

1888.  A.J.  Howell,  st.  delivered  in  place,  51.45 
c.  y.,  88, 667. 

1891.  P.  S.  Ross,  dr.,  36(1;  e.  y.;  G.  Humphreys, 
timber  dike  constr.,  $7.75 1. 1.,  91, 1009. 

1893.  E.  M.  Payn,  dr.,  37|it  c.  y.,  s.  m.,  sub- 
sequently reduced  to  25*  by  suppl.  agreement 
($5,000),  93, 1131, 1133. 

1897.  F.  H.  Brainard,  dr.,  28*  and  35*  c.  y., 
s.  m.  ($10,600),  97,  1156.  J.  McSpirit,  dr.  18,000 
c.  y.,  at  25*  c.  y.,  97, 1164. 

1899.  R.  G.  Packard  Co.,  dr.,  275*  o.  y.,  s.  m. 
($8,500),  99, 1314. 

1900.  Shrewsbury  Dredging  Co.,  dr.  30,000 
c.  y.,  24.6*  c.  y.;  removing  86  piles,  at  $2  each,  and 
13.7  c.  y.  St.,  $8  0.  y.,  01, 1246. 

1908.  The  JSIewburgh  Dredging  Co.,  dr.  16,000 
c.y.,  28*  0.  y.,  03, 963. 

1903.  The  Newburgh  Dredging  Co.,  dr.  50,000 
c.  y.,  265*c.  y.,  03,963. 

1904.  W.H.  Gahagan,dr.60,000c.y.,23*c.y.; 
The  Newburgh  Dredging  Co.,  dr.  100,000  c.  y.,  23* 
c.  y.,  06, 1065. 

1906.  M.  H.  Flannery,  dr.  67,142c.  y.,  28{c.  y., 
06, 1016. 

1906.  The  John  L.  Mills  Co.,  dr.  33,000  c.  y.,  28* 
c.  y.,  07, 1075. 

1908.  John  &  Joseph  McSpirit,  dr.  44,285  c.  y., 
28*c.  y.,  08, 1116. 


♦Allotment. 


1  Sur.— R.,  Oct.  1863;  est.,  $10,000.    (H.  D.  482,  56th,  2d.) 


rSeepp.  14-22  for  I 
Lezplanatlons,  etc.J 
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1909.  The  Newburgh  Dredging  Co.,  dr.  56,075 
c.y.,  26Ji|!C.  y.,  10, 1263. 

1910.  The  Newburgh  Dredging  Co.,  dr.  15,384 
c.  v.,  26<!C.  y.,  10, 1253;  also  dr.  32,000o.  y.,  25(!:c.  y., 
II,  1346. 

ENGINEERS. 

Cblel  of  Engineers.   B.,  70,  32,  72;  71,  80; 

73,77;  73,81;  74,93;  76,99;  76,61;  77,56;  78, 
62;  79,  66,  405;  80,  87;  81,  110;  83,  111;  83,107; 
84,  114;  85,  105;  86, 103;  87,  74;  88,  74;  89,  92; 
90,83;  91,106;  93,108;  93,117;  94,106;  95,119; 
96, 101;  97, 137;  98, 142;  99,  162;  00, 185;  01, 
221;  03,  169;  03,  155;  04,  145,  149;  05,  153;  06, 
163;  07,  171;  08,  180;  09,  184;  10,  208;  11,  231; 
13, 276. 

Boards: 

To  consider  proj.  by  Capt.  Ludlow,  1879;  imp., 
as  follows:  (1)  So.  Smewsbury,  by  dr,  and  dikes; 
(2)  Navesink  R.,  by  dr.,  dikes,  and  a  crib;  (3)  the 
flood  or  ebb  cbans.  of  the  main  stem  by  the  same 
methods.  B.  adopted  proj.  with  certain  modifica- 
tions, favoring  the  imp.  of  the  flood  chan.  Modified 
est.,  $142,086.  R.,  79,  411.  (Cols.  Macomb  and 
Tower  and  Lt.  Col.  Newton.) 

BE.,  1880,  concurred  with  Lt.  Col.  Michler  inpro- 

Eosed  change  of  chan.  from  the  w.  to  the  e.  side  of 
ild.  A,  81,  704. 

In  charge; 

Lt.  Col.  J.  D.  Kurtz,  1871-78.  R.,  71,  701-704; 
73,  782;  73,  869;  74,  ii,  144;  75,  ii,  194;  76,  276, 
278:  77,  268. 

Capt.  W.  Ludlow,  1877,  in  temporary  charge. 
B.,  79, 405. 

Col. J. N.Macomb,  1878-79.    B., 78, 441;  79,403. 

Lt.  Col.  N.  Michler,  1878-82.  B.,  80,  542;  81, 
697,  701. 

Lt.  Col.  G.  L.  Gillespie,  188^-86.  B.,  83,  690; 
83,  676;  84,  746;  85,  761. 

Lt.  Col.  W.  McFarland,  1886.    B.,  86,756. 

Lt.  G.  McC.  Derby,  1887-89.  B.,  87, 778;  (Capt.) 
88, 666. 

Capt.  T.  L.  Casey,  1889-94.  B.,  89, 836;  90, 860; 
91, 1007;  93, 894;  93, 1130;  94, 819. 

Lt.  Col.  G.  L.  GiUespie,  1895.    B.,  95, 993. 

Maj.  H.  M.  Adams,  1896-97.  B.,  96,  797;  97, 
11^2. 

Maj.  A.  M.  Miller,  1898.    B.,  98, 1069. 

Col.  J.  W.  Barlow,  1899-1900.  E.,  99,  1313; 
00, 1613. 

Col.  8.  M.  Mansfield,  1901.    B.,  01, 1243. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1022. 

Lt.  Col.  C.  W.  Raymond,  1903.    B.,  03,  950. 

Col.  W.  R.  Livermore,  1904-06.  B.,  04,  1153; 
05, 1052;  06, 1014. 

Col.  D.  W.  Lookwood,  1907-09.  B.,  07,  1073; 
08, 1114;  09, 1127. 

Col.  W.  T.  RosseU,  1909-.  B.,  10, 1261;  11, 1345; 
13, 1556. 

Assistants: 

Capt.  W.  Ludlow.    B.,  79,  405. 

H.  N.  Babcock.    E.,  04, 1167, 117L 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  dr.  at  Rooky  Pt.,  Port  Wash- 
ington, near  Ocean  House,  Jumping  Pt.,  and  Bulk- 
head, $14,000,  71,  703.  Increased  for  continuing 
dr.,  $5,000,  73,  77,  782.  For  pile  work  and  dr., 
additional,  details,  $18,000,  76, 277, 281;  77, 268. 

By  Capt.  Ludlow,  1878,  dr.  and  dikes  on  So. 
Shrewsbury  and  Navesink  Rs.,  and  the  ebb  chan. 
of  the  main  stem.  Total,  $134,686,  79, 411.  Modi- 
fled  by  BE.    Total,  $142,086,  79,  412. 

By  Col.  Macomb,  1879,  complete  existing  proj., 
$116,000,  79,  67,  404. 

OPEEATIONS. 

1871-73.    Dr.  by  contract;  details,'  73,  77,  782. 

1873-74.  Dr.  continued,  73,  81,  869;  74,  93, 
11, 144. 

1879-80.    1,830'  of  w.  dike  completed,  80,  642. 

1880-81.  24,017  o.  y.  sand  dr.  from  flat  at  So. 
Branch  entrance,  81, 698. 


1881-83.  89,666  c.  y.  dr.  from  No.  and  So. 
Branches  and  main  stem;  4,021 1.  f.  pile  dike  built, 
83,  090,  691,  692. 

1883-83.  94,311  c.  y.  dr.  from  No.  and  So. 
Branches  and  main  stem;  503 1.  f.  diking  built,  83, 
677. 

1883-84.  31,415  c.  y.  dr.  from  So.  Branch 
Chan.,  84,  746. 

1886-87.  1,357  I.  f.  of  Dike  B  riprapped,  87, 
778. 

1887-88.  1,000  I.  f.  St.  dike  built;  guide  piles 
driven,  88,  666. 

1888-89.    11,945  c.  y.  dr.,  89,837. 

1889-90.    12,215  c.  y.  dr.,  90, 862. 

1890-91.    11,045  c.  y.  dr.,  91, 1008. 

1891-93.  Repairs  to  dike  at  mouth  of  R.: 
1,956  c.  y.  dr.,  93,  895. 

1893-93.    18,566  c.  y.  dr.,  93, 1131. 

1893-94.  4,200  c.  y.  dr.,  and  dike  at  mouth  of 
R.  repaired,  94, 820. 

1894-95.  Outer  bar  dike  repaired,  and  3,875 
c.  y.  dr.,  96,  994. 

1895-96.  6,857 1.  r.  deposited  in  repair  of  dikes, 
96,  799. 

1896-97.  2,146  c.  y.  dr.  from  2  sand  bars,  29,978 
c.  y.  dr.  from  chan.  w.  of  Island  Beach,  and  7,609 
c.  y.  dr.  from  No.  and  So.  Branches,  97, 1154. 

1897-98.  1,040  c.  y.  dr.  from  So.  Branch,  and 
dikes  repaired,  98, 1069. 

1899-00.    32,378  c.  y.  dr.,  00, 1513. 

1900-01.  19,250  c.  y.  sand  dr.,  and  13.7  c.  y.  st. 
and  85  piles  removed,  01, 1243. 

1901-03.  12,695  c.  y.  sand  dr.,  and  3.42  c.  y.  st. 
and  1  pile  removed,  03, 1022. 

1903-03.  16,010  c.  y.  dr.  and  pumped  inside  of 
Dike  B,  and  62,262  c.  y.  dr.  and  deposited  behind 
Dikes  B,  C,  and  K,  03,  961. 

1903-04.    59,958  c.  y.  dr.,  04, 1154. 

1904-05.    164,889  c.  y.  dr.,  OS,  1053. 

1905-06.    8,813  c.  y.  dr.,  06, 1015. 

1906-07.    26,623  c.  y.  dr.,  07, 1074. 

1907-08.    26,235  c.  y.  dr.,  08, 1114. 

1908-09.    36,404  c.  y.  dr.,  09, 1127. 

1909-10.    71,222  c.  y.  dr.,  10, 1252. 

1910-11.    31,614  c.  y.  dr.,  11, 1345. 

PHTSICAL  CHABACTEEISTICS. 

Described,  71,  702,  703;  76,  279,  280;  79,  406 
86,  756;  90,  861. 

Tidal  observations,  86,  666. 

Description  of.  No.  Branch  to  vicinity  of  Oceanic, 
93, 1130. 

Tendency  to  bar  formation,  94, 820;  95,  994;  97, 
1153, 1164 

Description  of,  Sandy  Hook  Peninsula,  particu- 
larly that  part  bought  by  the  US.,  1893,  95,  994; 
97,1154. 

Distances  to  principal  points  along  the  R.  from 
the  outer  end  of  Dike  B  at  outlet  into  Sandy  Hook 
B.,  96,  797. 

Mean  rise  of  tide,  96,  798. 

Tide  observations,  and  levels,  04, 1172. 

Max.  draft,  June  30,  1907,  throughout  limit  of 
Imp.,  5'  m.  1.  w.,  07,  173.  Max.  draft,  June  30, 
1912,  5'-6'  at  various  parts  of  R.,  13,  277. 

PRIVATE  AND  CORPORATE  WOEK. 

Town  authorities  expend,  about  $2,000  in  dr., 
71,  703. 

PBOJECTS.    (See  Estimates.) 

Proj.  of  1870  proposed  dr.  chans.  through  shoals 
In  both  branches  of  R.;  est.,  $14,000,  71,  703. 
This  amount  was  app.  1871,  with  an  additional 
$5^000  in  1873,  but  imp.  was  not  permauent,  86, 104. 

Existing  proj.,  1879,  was  for  securing,  by  dr.  and 
contracting  the  w.  portions  of  R.  by  dikes,  chans. 
6'  X  200'-300',  extending  from  6'  curve  at  mouth  in 
Sandy  Hook  B.  up  to  6' curves  on  both  branches  of 
H.  in  Bs.  above;  est.,  as  modified  by  BE.,  $142,086, 
79,408,411;  86,757. 

In  1880  Col.  Michler  proposed  change  of  proposed 
chan.  from  w.  to  e.  side  of  tho  Island  A  m  So. 
Branch,  81,  701.  Concurred  in  by  BE.,  1880,  81, 
704. 

In  1887,  total  est.  cost  revised  to  $254,562,  87,  781. 


266    INDEX  TO  BBPOETS,  CHIEF  OF  ENGINEBKS,  V.  S.  AEMY,  1866-1912. 


By  Capt.  Casey,  1S92,  expend,  of  app.  of  1892  in 
making  dike  repairs,  dr.  cbans.  of  No.  Branch, 
between  Oceanic  and  Barley  Pt.,  and  So.  Branch, 
near  lower  Rocky  Pt.,  93,  1130;  and  in  lS9J,'or 
esjiend.  of  about  Jl,400  in  reopening  chans.  ailed 
with  sand,  94,  820.  ^  ^      , 

In  1894  Capt.  Casey  est.  $34,000  to  protect  beach 
of  the  US.  land  purchased  at  Sandy  Hook,  96, 995; 
and,  1895,  Lt.  Col.  Gillespie  est.  that  foregoing  est. 
should  be  increased  on  account  of  changed  condi- 
tions, 95, 996.  ,.    ^.        ,  ,„„^ 

By  Lt.  Col.  Gillespie,  1894,  application  of  1894 
app.  to  preservation  of  existing  dikes  and  chans., 
employing  hired  labor  and  plant,  96, 994. 

By  Maj.  Adams,  1897,  modification  of  pro]., 
because  of  opening  by  the  sea  of  an  outlet  between 
Island  Beach  and  Sandy  Hook  Peninsula,  to  pro- 
vide for  imp.  of  chan.  w.  of  Island  Beach  until 
such  time. as  it  should  be  desirable  to  continue 
work  on  the  e.  chan.,  97, 1154. 

SimVETS. 

Ex.,  1853,  by  Lt.  Harrison;  mentioned,  71, 702. 

An.  act  July  11,  1870;  assigned-to  Lt.  Col.  Kurtz. 

B.,  71, 702.    Again  ordered  by  act  Mar.  3, 1875, 75, 


99,  li,  194;  assigned  to  Lt.  Col.  Kurtz,  76, 61.  E., 
7G    278'  77   268.* 

By  Capt.  Ludlow,  1878,  under  direction  of  Col. 
,T.  N.  Macomb.    B.,  79,  406. 

Miscellaneous  suis.,  97, 1153. 

Sur.  of  No.  Branch  from  junction  with  So. 
Branch  to  vicinity  of  Oceanic;  made,  1892,  by  Capt. 
Casey,  93, 1130. 

Bar  and  bulkhead  lines  vicmity  of  Sandy  Hook 
fixed  by  Sec.  of  War,  Feb.  5, 1894,  94,  820. 

Harbor  lines  in  vicinity  of  Seabright  estab.  by  Sec. 
of  War,  Feb.  5, 1894,  96,  799. 

Sur.  below  Highlands  Br.;  made,  1898,  by  Col. 
Barlow,  99, 1313. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902,  of  E., 
from  mouth  to  Eedbank  on  No.  Branch,  and  to 
Branchport  on  So.  Branch,  with  view  to  8'  chan. 
B.  by  Maj.  Marshall,  Aug.  15, 1902,  and  Oct.  7, 1903; 
est.,  1364,000,  and  120,000  an.  mainten.  for  8'  chan., 
or  183,000,  and  $10,000  an.  mainten.  for  6'  chan.,' 
04,  149.  BERH.  concurs  in  recom.  of  district 
officer.-  E.,  04, 1165, 1167. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  276. 

Maps.!  Of  theE.,  79, 404;  81,  698;  83,  694;  87. 
780;  90,  862;  93,  Atlas,  7;  93, 1130;  05, 1064. 


G-50 


ATLANTIC  fflGHLAlVDS,  N.  J. 


In  cbaTge. 

154. 


COMMEECB. 

In  years  recent  to  1906,  50  vessels  destroyed  in 
vicinity  by  storms,  etc.,  valued  at  $1,000,000. 
Com.  of  Earitan  E.  and  B.,  and  vicinity  of  Staten 
Isld.  Sound,2  should  have  protection  of  break'r.2 

ENGINEEES. 

Chief  of  Engineers.    E.,  07, 175. 

G-58         LONG  BRANCH,  N.  J.     (Breakwater.) 


Col.  W.  R.  LivermoiB,  1906.    07, 


SUE  VET. 

Ex.,  with  view  to  location  of  break'r,  au.  act 
Mar.  3,  1905;  made  by  Col.  Livermore  (est.,  $1,- 
000,000);  E.,  Apr.  13, 1906,  imfav.,2  07, 176. 


COMMEECE. 

No  requirement  for  H.  of  refuge,  84,  764. 

BNGINEEES. 

Chief  of  Engineers.    E.,  84, 122. 


In  charge.    Lt.  Col.  G.  L.  Gillespie.    E.,  84, 
763. 

SUEVET. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Lt.  Col.  Gilles- 
pie (E.  unfav.),  84, 123. 


G-59 


SHABK  BIVEB,  N.  J. 


COMMEECE. 

Description  of,  96, 1013. 

BNGINEEES. 

Chief  of  Bngbieers.    E.,  80,  90;  81,  115; 
118;  95, 121. 

In  charge: 

Lt.  Col.  N.  Michler,  1880.    E.,  81,  730. 
Maj.  C.  W.  Raymond,  1890.    E.,  91, 1092. 
Lt.  Col.  G.  L.  Gillespie,  1895.    E.,  95, 1013. 
Assistant.    A.  Doerflhiger.    E.,  81,  730. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  81,  731;  91, 1092;  95, 1013. 


91, 


E.  discharges  into  the  Atlantic  Ocean  through  an 
inlet  in  the  beach  about  20  m.  s.  of  Sandy  Hook,  95, 
1013. 

SUE  VETS. 

Au.  act  June  14,  1880;  made,  1881,  by  Lt.  Col. 
Michler  (E.  unfav.),  81, 730. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Raymond  (E.  unfav.),  91, 1092.    , 

Ex.  for  H.  of  refuse,  au.  act  Aug.  17, 1894;  made, 
1894,  by  Capt.  Casey  (E.  unfav.),  95, 1013. 


G-60 


MANASQUAN  (Squan)  RIVER,  N.  J. 


APPEOPEIATIONS. 

1879,     $12,000,79,68. 


1880, 
1882\ 


1899, 


20,000,80,548. 
7,000,83,703. 
2,000,91,1012. 
5,000,99,  1315. 


Total,    46,000 » 


COMMEECE. 

Not  unimportant,  79,  465. 

H.  available  as  a  H.  of  refuge,  79,  465;  80, 552; 
81, 713;  83, 702. 

Uncertainty  of  condition  of  H.  entrance  an 
effectual  bar  to  growth  of  C.  81, 711. 

Small ,  prin'lpally  fishing  craft  and  pleasure  boats, 
09, 187. 


1  H.  D.  123,  58th,  2d. 

»  H.  D.  86,  59th,  2d. 

'  $4,945.89  of  this  amount  carried  to  surplus  fund,  09, 187. 


rSeepp.  14-22  for"! 
Lescplanations,  etc.J 


RIVER  AND   HARBOR   WORKS. 


267 


CONTRACTS. 

1879.  C.  F.  Drake,  js.,  annulled  for  failure  to 
commence,  80,  S47;  81,  710. 

1880.  H.  Bu  Bois  &  Sons,  timber  j.  constr.,  81, 

n2. 

1882.    S.  A.  Eelly,  timber  j.  constr.,  83,  S8S. 

1899.  'B,.  Farrott,  repairing  n.  dike  (timber  and 
iron  work),  aggregate,  $653.50,  00, 1616. 

1905.  Joseph  StUIweU,  repairing  n.  dike,  JS6 
per  M  f.  lumber  in  place,  06, 1017. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  78,  63;  79,  68,  74; 
80, 88;  81, 112;  8S,  112;  83, 109;  84,;lie;  85, 107; 
86, 102;  87,  76;  88,  75;  91, 106;  9Z,  109;  93, 118; 
94, 107;  95,  119;  98,  143;  99,  162;  00, 186;  01, 
222;  09,  171;  03,  167;  04,  147;  05,  155;  06,  166; 
07, 173;  08, 182;  09, 186. 

Boards.  Convened,  New  York,  Apr.  6, 1880,  to 
consider  the  proj.  ol  Col.  Macomb  for  Imp.  of  the 
Manasquan  B.,  80,  548.  (Cols.  Macomb,  Tower, 
and  Newton  and  Maj.  Abbot.) 

In  charge: 

Col.  J.  N.  Macomb,  1878-80.  B.,  78,  63;  79,  66, 
74, 463;  80, 653. 

Lt.  Col.  N.  Michler,  1880-82.  R.,  80,  647;  81, 
710, 712. 

Lt.  Col.  G.  L.  Gillespie,  1882-86.  R.,  88,  701; 
83, 683;  84,  751;  8S,  756. 

Lt.  Col.  W.  McFarland,  1886.    B.,  86,  751. 

Lt.G.McC.  Derby,  1887-88.  B.,  87, 782;  (Capt.) 
88,  667. 

Capt.  T.  L.  Casey,  1891-94.  E.,  91,  1010;  93, 
897;  93, 1133;  94, 822. 

Lt.  Col.  G.  L.  Gillespie,  1896.    B.,  95,  997. 

Maj.  A.  M.  Miller,  1898.    B.,  98, 1070. 

C!ol.  J.  W.  Barlow,  1899-1900.  B.,  99,  1314; 
00, 1514. 

Col.  S.  M.  Mansfield,  1901.    B.,  01, 1246. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1024. 

Lt.  Col.  C.  W.  Eaymond,  1903.    B.,  03,  953. 

Col.  W.  R.  Livermore,  1904-06.  B.,  04,  1166; 
OS,  1065;  06, 1017. 

Col.D.  W.  Lockwood,  1907-09.  E.,O7,1076;  08, 
1116;  09, 1129. 

Assistants: 

Capt.  W.  Ludlow.    B.,  79,  463. 

E.  Mahlo.    B.,  79,  466. 

C.  S.  Kelsey.    B.,  91, 1011. 

OFEBATIONS. 

1881-83.    1,515  1.  f.  timber  i.  constr.,  83,  702. 
1883-83.    475  1.  f.  s.  j.  built,  83,  584. 


1899-00.    N.  dike  repaired,  00, 1615. 
1905-06.    8,074'  liimber  placed  in  repairs  to  n. 
dike,  06, 1017. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  79,  463,  464,  466;  88, 687;  09, 186. 

Table  of  tides,  79,  466. 

Description  of  changes  since  1883.  In  1898  the 
condition  of  the  R.  worse  than  when  work  of  imp. 
was  commenced,  98, 1071. 

Small  stream  in  e.  N.  J.;  empties  into  Atlantic 
26±  m.  s.  of  Sandy  Hook,  09, 186. 

PLANS.    (See  Projects.) 

For  canal  from  Bamegat  B.  to  Manasquan  E., 
1839;  work  never  begun;  funds  insufficient;  dis- 
cussion of  plan  by  Col.  Macomb,  79,  464. 

PROJECTS.    (See  Plans.) 

By  Col.  Macomb,  1879,  js.  at  the  inlet  to  control 
and  concentrate  the  scouring  action  of  ebb  tides; 
imp.  of  upper  E.  by  drg.  and  removal  of  wrecks, 
logs,  and  snags;  est.,  $62,120,  79,  68,  463,  464;  86, 
751. 

BE.  of  1880  R.  that  the  js.  proposed  would  be 
insufficient  to  maintain  the  desired  imp.,  80,  552; 
86,  752.  Conclusions  of  Board  justiQed  by  sub- 
sequent experience,  86,  764. 

In  1882  Col.  Gillespie  proposed  extension  of  n.  j. 
seaward  266',  and  constr.  of  905'  of  j.  on  s.  side;  est., 
$40,000,  82,  702;  86,  763. 

In  1897  Maj.  Miller  est.  $20,000  to  complete  imp., 
98, 1071. 

Existing  proj.  on  basis  of  proj.  au.  1899,  embrac- 
ing 6'  outlet  and  d.  of  E.  above  mouth  to  6';  total 
est.,  $59,300,  and  $1,075  for  mainten.  au.,  04,  147; 
09, 186. 

By  Col.  Livermore,  1904,  expend,  of  available 
funds  by  ex.  and  removal  of  ruins  of  s.  dike,  04, 
1156. 

Col.  Lockwood  reported,  1908,  that  cost  of  imp. 
would  be  out  of  proportion  to  benefits,  08, 1117. 

By  Col.  Livermore,  1904,  for  expend,  of  $1,000  in 
repair  of  n.  dike,  05, 1066. 

SURVEYS. 

Au;  and  in  progress,  78,  63.  Completed  by  B. 
Mahlo,  79,  68,  74,  463,  466. 

Sur.  au.  by  Chief  of  Engineers;  made  by  Maj. 
Miller,  1897,  98, 1070. 

Ex.  of  mouth  and  s.  dike,  04, 1166. 

Maps.  79,  464;  80,  550;  83,  702;  87,  782;  98, 
.1070;  05, 1056. 
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WAR  OCPAfnTMENT 


CORPS  OF  CNOINCCRS,  U.SJkRUT 


i 
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H.— PHILADELPHIA,  PA.,  DISTRICT.* 

In  charge  of  U.  S.  Engineer  Office, 
Witherspoon  Building,  Philadelphia,  Pa. 

Note.— A  number  ol  waterways  oa  the  New  Jersey  Coast,  etc.,  geographically  precede  the  group 
which  follows  here.  They  are  listed  with  those  of  Group  I,  which  they  also  precede,  in  view  of  the  fact 
that,  with  the  other  waterways  of  Group  I,  they  are  under  the  supervision  of  the  Wilmington,  Del., 
office. 


H    1  Atlantic  Ocean. 

H    S  Delaware  B.,  N.  3.  and  Del.  (1) 

H    3  Delaware  R.,  Fa.  and  N.  J.  (9) 

(The  list  ol  tributaries,  beginning  with 
N.  J.,  considered  in  the  Phila.,  Pa.,  District, 
begins  on  east  side  at  Burlington,  N.  J., 
continuing  northward  to  Trenton,  N.  J., 
thence  southward  to  Darby  Creek,  Pa. 
Included  also  in  the  term  ''Delaware 
River"  are  a  number  of  harbors— for  ex- 
ample, Phila.,  Pa.,  and  Camden,  N.  J.) 

H    4  Asslscunk  Ct.,  N.  J.  (3) 

H    5  Black  Cr.,  N.  J.  (3) 

H    6  Crosswick  Cr.,  N.  J.  (3) 

H    7  Doctors  Cr.,  N.  J.  (3) 

H    8  Back  Cr.,  N.  J.  (3) 

H    9  Duck  Cr.,  N.  J.  (3) 

H  10  Assinpink  Cr.,  N.  J.*  (3) 

(This  is  last  tributary  going  upstream 
without  going  beyond  Trenton,  N.  J.) 


H  11  Carlyle  Cr.,  Pa.*  (3) 

(This  is  first  tributary  going  down- 
stream from  Trenton  on  Pa.  side.) 

H  13  Biles  Cr.,  Pa.  (3) 

H  13  Scotts  Cr.,  Pa.  (3) 

H  14  Common  Cr.,  Pa.  (3) 

H  15  Nesbaminy  Cr.,  Pa.  (3) 

H  16  Foquessing  Cr.,  Pa.  (3) 

H  17  Pennypack  Cr.,  Pa.  (3) 

H  18  Franklord  Cr.,  Pa.  (3) 

H  19  Hollanders  Cr.,  Pa.  (3) 

H  30  Schuylkill  E.,  Pa.  (3) 

(There  are  a  number  of  minor  tribu- 
taries of  this  stream,  but  they  are  above  a 
dam  at  Phila.,  Pa.,  built  and  owned  by  a 
private  concern.) 

H  31  Bow  Cr.,  Pa.  (3) 

H  33  Darby  Cr.,  Pa.  (see  District  I)  (3) 

H  33  Delaware  Break'r,  Del.  (3) 

H  34  Iron  Pier,  Lewes,  Del.  (3) 


H-3.       DELAWARE  EIVER,  N.  J.,  N.  Y.,  PA.,  AND  DEL.' 


Note.— Eiver  rises  in  New  York,  is  315  m.  long, 
flows  into  Delaware  Bay.  Navigation  is  from 
Trenton,  N.  J.,  which  point  is  about  86  miles  from 
mouth.  Philadel^iia,  Pa.,  is  about  56  miles  from 
the  seawater;  to  Harbor  of  Refuge  (q.  v.),  about 
100  miles.  -o      i 

The  river  has  been  improved  from  precolonial 
times.  The  early  works  were  mainly  of  the  natiure 
ofice  piers,  etc. 

Its  principal  tributaries  are  the  Schuylkill  and 
the  Christiana.    (See  list  of  tributaries  under  Dis- 


trict I  and  immediately  before  and  after  this  ab- 
stract in  District  H.) 

In  its  relation  to  commerce,  the  river,  besides 
admitting  ocean  carriers  as  far  as  Philadelphia 
Harbor,  forms  an  important  link  in  a  proposed 
chain  of  North  Atlantic  coast  backwaterways,  to 
connect  New  York  Harbor  with  southern  pomts 
as  far  as  Albemarle  Sound.  The  League  Island 
Navy  Yard  is  at  Philadelphia,  and  nearby  are  one 
or  two  of  the  notable  shipyards  of  the  Atlantic 
coast. 


Part. 


Title. 


Period. 


Appropriations,  etc 

Trenton  to  mouth'  (see  also  e  to  1,  below) 

Philadelphia  to  the  sea  (see  I,  below) 

Philadelphia  to  Trenton  (see  also  m,  n,  o,  p,  below) . 


Special  poirUs  reported  on  (arranged  from  mouth  upstream). 

Wreck  removal  at  mouth,  and  elsewhere 

Delaware  B.  (mouth)— ice  Hs 

Listens  Tree  Pt.,  Del 

Reedy  Isld.,  Del.i 

Newcastle,  Del 

Marcus  Hook,  Pa.  1 

Chester,  Pa.i .       . 

Philadelphia  H.,  Pa.  and  N.J 

Bordentown,  N.J 

Perriwig  Bar. N.J 

Sewer  Shoal,  N.J 

Trenton,  N.  J.  (Lalor  St.,  etc.) 

NeversinkE.,  Pa.andN.Y 


1832-1900 
1901-1912 
1910-1912 


1868-1882 
1880-1896 
1867-1868 
1827-1879 
1826-1898 
1829-1900 
1826-1884 
1888-1907 
1908-1910 
1907-1910 
1909-1910 
1910-1912 
1908-1912 


•This  district  has  had  charge  of  work  at  junction  of  Neversink  R.,  Pa.  and  N.  Y.,  a  considerable  dis- 
tance beyond  Trenton.    (See  p.  287.) 

>  Delaware  R.:  Sur.- B.,  June  20, 1832;  est.,  125,715.80.  Chester  ps.:  Sur.— B.,  Nov.  20,  1826;  papers 
not  on  file.  Ps.  at  Port  Penn,  Marcushook,  and  Port  Miffln:  Ex.-^.,  May  31, 1827;  imknown,  papers 
not  on  file.    (H.  D.  482, 85th,  2d.) 
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Part  (a),  H-3.     Delaware  River— Appropriations,  Commerce. 


APPROPRIATIONS, 

earliest  date.) 
Allegheny  Ave.,  Pblla.,  to  the  sea: 

1802,   1 330, 000. 00,  act  Apr.  6. 
1448.71,  act  Apr.  18. 

200,  000. 00,  85,  799. 

210,000.00,86,808. 

250,000.00,  88,675. 

2  240,000.00,90,875. 

50,000.00,93,904. 

170,000.00,95,1027. 

500,000.00,96,887. 

300,000.00,99,1322. 

270,500.00,00,1561. 
61,500.00,01,1313. 

600,000.00,03,1028. 
1,400,000.00,03,961. 
1,000,000.00,04,1188. 

500,000.00,05,1076. 
1,000,000.00,06,1030. 

895,000.00,07,1088. 

375,000.00,08,1132. 

125,000.0OU„  „„, 

390,000.00/""' ^"^' 

800,000.00,  10,1262. 

800,000.00,  11,1354. 


(Arranged  according  to    Marcus  Hook,  Pa. 


1806, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1901, 
1902, 
1903 
1904 
1905i 
1906, 
1907, 
1908, 

1909 

1910, 

1911; 

1912/ 


1829, 
1866, 
1867, 
1880, 
1881, 
1882, 
1886, 
1888, 
1890, 
1910, 


tS.OOO.OO,  66,iii,  31. 

5,000.00,  66,  lii,  31. 
94,000.00,  71,686. 
35,000.00,80,583. 
30,000.00,81,766. 
15,000.00,82,751. 
15,000.00,86,833. 
15,000.00,88,704. 

6,000.00,90,887. 
600. 00,  10,  221, 1272. 


219,600.00 


Fort  Mifflin  Bar:    (See  Petty  Island 
to  mouth,  below.) 
1836,        $16, 000. 00,  act  July  4. 

1873,  50,000.00,73,82. 

1874,  50,000.00,74,92. 

1875,  20,000. 00,  76,  ii,  190. 


Bordentown  to  Trenton: 

1872,  $10,000.00,78,77. 

1873,  15,000.00,73,82. 

1874,  10,000.00,74,92. 


1,300, 000. 001 1„  ,„7 

46o,ooo:oor'''"°'- 


$11,917,448.71 


Chester  Harbor,  Pa.: 


1826, 

1827, 
1836, 
1837, 
1852, 
1867, 
1873, 
1876, • 

1878, 


$100.00,  act  May  20 

(sur.). 
5,383.401 

3,000. 00^66,  iii,  31. 
2,000.00| 

5,000.00,  66,  7,  iii,  31. 
11,000.00,  act  Mar.  2. 

550.00,  73, 864  (alt.). 
2,600.00,  76,69;  77,64, 

262. 
3,400.00,  78,60,437. 


Trenton  to  Whltehlll: 

1875,    $10,000.00,  75,  ii,  19 

10,000.00,78,61. 

6,000.00,79,70. 
10,000.00,80,562. 


1878, 
1879, 
1880, 


Horseshoe  Shoals: 

1873,       '$50,000.00,73,! 


33,033.40 


Pcttys  Island  to  mouth: 

1876,       6  $40, 000. 00,  76,  60,  275. 


New  Castle,  Pa.: 

1826,  $25,000.00,  act  May  20. 

1836,  25,000.00,  act  July  2. 

1837,  10, 000. 00,  act  Mar.  3. 

1838,  11, 673. 00,  act  July  7. 
1852,  16, 000. 00,  act  Aug.  30. 
1870,  2, 500. 00,  70, 71;  71, 79, 


Below  Bridesburg: 

1878,   $100,000.00,78,61. 

45,000.00,79,71. 

85,000.00,80,569. 

100,000.00,81,745. 

136,000.00,83,737. 


1879, 
1880, 
1881, 
1882, 


1872, 

1873, 
1874, 
1875, 
1876, 

1878, 
1879, 
1880, 
1881, 
1884, 
1886, 
1888, 
1890, 


27, 

20, 
10; 
20, 
12, 

10, 

5, 


000.00,  73,  76,  779, 

780. 

000. 00,  73,  80. 
OOOjOO,  74,90,  ii,  135. 
000. 00,  75, 96,  ii,  178. 
000. 00,  76,  58,     269; 

77,  53,  268. 
000. 00,  78,  369,  435. 
500. 00,  79,  72,  440. 
000. 00,  80,  585. 
000.00,81,768. 
000. 00,  84,  816. 
000. 00,  86,  859. 
500.00,88,741. 
100.00,90,922. 


Schooner  Ledge: 

1879,  $50,000.00,79,71. 

1880,  40,000.00,80,578. 

1881,  40,000.00,81,755. 

1882,  40,000.00,83,742. 


Cherry  Island  Flats: 

1879,  $100, 000. 00,  79,  71. 
100,000.00,80,580. 
100,000.00,81,760. 
100,000.00,83,745. 


1880, 
1881, 
1882, 


239,173.00 


Reedy 

1827, 
1828, 
1830, 
1831, 
1832, 
1833, 
1834, 
1835, 
1862, 


Island,  Del.: 

a  $100. 00,  act  Mar. 

'4,413.00,  act  May 
<10,000.00,  act  Apr. 

<  4,000. 00,  act  Mar. 
<  10,000.00,  act  July 

*  4,000. 00,  act  Mar. 

4  6, 133. 00,  act  June 

4  6, 000. 00,  act  Mar. 
161,090.00,  act  Aug. 


96,736.00 


Blver  and  bay  (wreck  removal): 

1880,  $26, 000. 00,  80,  607. 

Trenton  to  Bridesburg: 

1881,  $10, 000. 00,  8 1,  735. 

1882,  10,000.00,83,727. 


Ice  harbor,  mouth  of  river: 

1882,         $25,000.00,83,787. 


136,000.00 


35,000.00 


36,000.00 


60,000.00 


40,000.00 


170,000.00 


400,000.00 


25,000.00 


20,00a 00 


26,000.00 


1  Piers. 

'  Part  ot  $260,000,  of  which  $10,000  was  for  Ranoocas  R. 

'  Piers  at  Port  Penn,  Marcus  Hook,  Ft.  MifSin. 

*  Port  Penn,  Now  Castle,  Marcus  Hook,  and  Chester  Harbors. 

»  Transferred  by  act  of  Mar.  3, 1875,  to  the  impt.  of  the  E.,  Pettys  Isld.  to  mouth,  76,  U,  191. 

»  Of  which  $35,000  was  allotted  to  Fort  MIlDin  Bar,  77, 265. 


rSee  pp.  14-22  for"! 
Lezplaiiations,  etc.  J 
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Fhlladelphla  Harbor,   Pa.   and 
N.  J.: 

$5,000. 00  (sar.),  88,  678. 
1600,000.00,89,863. 
200,000.00,90,884. 
300,000.00,92,911. 
41,000.00,92,839. 
500,000.  00,  94,  839. 
250,000.00,95,1035. 
850,000.00,96,1035. 
600,000.00,96,901. 
694,000.00,97,1207. 
♦10,000.00,  06, 172, 1038. 


1888,/ 

1890, 
1891, 
1892, 


1895, 
1896, 
1897, 
1906, 


Ferrlwig  Bar: 

1907,         150,000.00,07,1100. 
1909,  1,500.00,09,1148. 


'3,950,000.00 


Near  Bordentown,  IV.  J.: 

1908,  *J10, 000. 00,  08,  1138. 

At  Sewer  Shoal: 

1909,  *$15, 000. 00,  09,  1160. 


61, 


10, 


At   and  near  Neverstnk  Blver, 
N.  T.: 

1910,    »6, 612. 50,  10,  1256. 


500.00 
000.00 
000.00 


Allegheny  Ave.  to  Trenton: 

1910,  1100, 000. 00,  10, 1270. 

1911,  160, 000. 00,  1 1, 1350. 

1912,  70,000.00,13,1563. 


Lalor  St.,  Trenton,  to  upper  BB. 
bridge: 
1912,        »50,000.00,  12,  281,  1562. 


15, 


6,612.50 


330,000.00 


50,000.00 
Grand  total 818,320,103.61 

COMMEBCE. 

The  following  shows  the  condition  of  the  com- 
merce of  the  Delaware  at  1912 — Philadelphia  to  the 
sea: 

"The  gradual  and  systematic  improvement  of 
this  section  of  the  river  and  the  increase  in  terminal 
facilities  at  the  port  of  "Philadelphia  have  led  to  the 
establishment  during  the  year  (1911-12)  of  three 
new  steamship  lines  trading  with  foreign  ports, 
and  several  of  the  old  established  lines  have  added 
larger  and  deeper-draft  boats  to  their  fleet,  while 
the  number  of  deep-draft  vessels  having  no  regular 
port  of  call  has  increased.  The  owners  of  barges 
and  canal  boats  trading  on  the  river  also  report  an 
Increase  in  their  fleets.  The  principal  commodities 
of  commerce  carried  on  the  river  dicing  the  year 
consisted  of  coal,  lumber,  ores,  iron  and  steel  prod- 
ucts, oils,  sugar,  grain,  foodstiiffs,  and  general  mer- 


chandise. No  change  in  the  nature  of  the  commerce 
has  remlted  from  existing  improvements.  The  fol- 
lowing tabular  statement  shows  the  amount  and 
value  of  commerce  carried  during  the  past  10  years: 


Calendar  years. 

Short  tons. 

Value. 

1902 

21,843,209 
22,827,926 
23,372,036 
24,383,571 
26,111,047 
27,283,529 
24,023,895 
24,677,671 
25,496,213 
25,786,180 

$1,621,239,450 
1, 289, 965, 088 

1903 

1904 

1,579,060,906 

1905 

1,612,847,499 
1,472,540,364 

1906 

1907 

1,538,385,389 
1,249,175,518 
1,327,869,862 
1,340,391,894 
1,209,879,741 

1908     . 

1909 

1910 

1911 

"  The  improvement  has  had  no  appreciable  effect  on 
foreign  and  coastwise  freight  rates,  except  that  which 
is  brought  about  through  competition  between 
larger  and  deeper-draft  vessels.  The  deeper-draft 
vessels  trading  at  this  port  are  generally  engaged 
in  foreign  commerce,  and  rates  on  the  class  of  freight 
usually  carried  are  largely  regulated  by  supply  and 
demand.  Freight  rates  by  regular  steamsmp  lines 
plying  between  points  located  on  the  section  of  the 
.river  xmder  improvement  average  about  23  per 
cent  lower  than  railroad  rates  between  like  points 
Rates  on  freight  carried  by  small  craft  on  this 
section  of  the  river  average  about  50  per  cent  of 
railroad  rates.  The  owners  of  barges  engaged  in 
transshipping  report  a  slight  decrease  in  freight 
rates  owing  to  the  increased  amount  of  commerce 
moved."    18,285. 

Philadelpbia  to  Trenton: 

"The  work  of  improvement  has  not  advanced 
sufficiently  to  cause  any  increase  in  commerce  or 
to  have  any  efEect  on  freight  rates."    13,  283. 

At  mouth  of  Neversink  R.: 

"The  conunerce  on  this  section  of  the  river  i3 
confined  to  the  rafting  of  lumber,  railroad  ties,  and 
building  stone.  A  committee  of  citizens  of  Port 
Jervis,  N.  Y.,  under  date  of  April  H,  1907,  reported 
that  the  rafting  commerce  passing  that  pomt  an- 
nually consisted  of  about  6,000,000  feet  of  limiber 
and,  in  addition,  a  considerable  amount  of  struc- 
tural stone  and  thousands  of  railroad  ties,  the 
approximate  value  of  which  was  S100,000.  It  was 
also  estimated  that  this  amount  of  commerce 
would  continue  for  many  years  to  come.  The 
main  object  of  the  proposed  improvement  is  to 
furnish  relief  from  the  effects  of  floods  due  to  ice 
gorges  at  Port  Jervis.  It  is  not  probable  that  the 
proposed  improvement  will  have  any  efiect  upon 
commerce  or  freight  rates."    13,  280. 


Part  (b),  H-3 


Delaware  River,  N. 
Mouth. 


J.,  Pa.,  Del. — Trenton  to 


APPBOPBIATIONS.    (See  Part  (a).) 

COMMEBCE. 

Of  Trenton,  71,708. 

Lumber  business  of  the  upper  R.,  73,  902,  922. 
Losses  annually  to  lumbermen,  73,  916. 
C.^  Phila.,  79,  423,  428-431. 
List  of  vessels  simk  in  Delaware  R.  and  B.,  81, 
746. 
Draft  of  vessels  seeking  Phila.,  85, 804. 
C.  requirements,  Phila.  to  Trenton,  90, 880. 

CONTBACTS. 

At  Fort  IMltDIn  Bar: 

1873.    Albany  Dredging  Co.,  dr.  140,000  c.  y., 
at  21.9*  0.  y.,  73,  872. 


1874.  American  Dredging  Co.,  dr.,  194  c.  y., 
76,  il,  141. 

1875.  American  Dredging  Co.,  dr.,  22Ji|:  c.  y., 

76,  ii,  190. 

1876.  American  Dredging  Co.,  dr.,  16$  0.  y., 

77,  267. 

1878.    Morris&Cummings,dr.,15$c.y., 79,428. 

Between   Trenton   and   Bordentown   and 
Whitehill: 

1873.  E.  M.  Payne,  dr.  60,000  o.  y.,  28i(t  c.  y., 
73, 873. 

1874.  American  Dredging  Co.,  dr.,  16$  o.  y., 
76,  ii,  141. 

1876.  William H. Beard,  dr.,  IStc.y.,  76,11,194. 
1S78.    American  Dredging  Co.,  dr.,  141$  c.  y., 
79,  423. 


*Allotment. 

'  Not  to  exceed  1300,000  of  the  amount  to  be  applied  to  purchase  of  islands,  provided  that  no  part  thereof 
be  expended  until  title  to  the  lands  be  acquired  and  vested  in  the  U.  S.  without  charge  to  the  latter  beyond 
said  $300,000. 

2  $4,559.58  unused  balance  to  Treas. 

'  From  this  might  be  deducted  various  sums  transferred  ftom  one  sectional  appropriation  to  another, 
for  example,  see  footnotes  5  and  6,  p.  272. 


30462°— H.  Doc.  740,  63-2 ^18 
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Between  Trenton  and  Bridesburg: 

1879.  J.  V.  Patten,  dr.,  55i  a.  y.,  80,  6C3. 

1880.  M.  Herron,  dr.,  22$  c.  y.,  81,  735. 

1881.  M.  Herron,  dr.,  22$  and  50$  c.  y.,  83, 728. 
1883.    M.  Herron,  dr.,  40*  and  SO*  c.  y .,  83, 674. 

Below  Biidesbnig: 

1879.  G.  F.  Ferris,  dr.,  26|*  c.  y.,  80,  670. 
F.  B.  Colton,  dr.,  27.4*  c.  y.,  80,  570. 

1830.  G.  F.  Ferris,  dr.,  35*  c.  y.,  80,  570. 
American  Dredging  Co.,  dr.,  39*  and  46*  c.  y.,  81, 
747.    F.  Pidgeon,  dr.,  33*  and  39*  c.  y.,  81,  747. 

1881.  American  Dredging  Co.,  dr.,  39*,  41*, 
and  58*  c.  y.,  82,  738.  National  Dredging  Co.,  dr., 
34i*,  37*,  and  40*  c.  y.,  83,  738. 

1883.  National  Dredging  Co.,  dr.,  40*  c.  y., 
83,  738.  Delaware  &  Chesapeake  Iraproveiment 
Co.,  dr.,  37*  c.  y.,  83,  605.  New  York  Steam 
Dredging  Co.,  54J*  c.  y.,  83, 605.  American  Dredg- 
ing Co.,  dr.,  35*  c.  y.,  83,  606.  New  York  Steam 
Dredging  Co.,  dr.,  38*  c.  y.,  83,  605. 

1884.  Delaware  &  Chesapeake  Improvement 
Co.,  dr.,  23§*  c.  y.,  84,  804. 

At  Scbooner  Ledge: 

1880.  Townsend  &  Trumbull,  r.  removal,  t21 
c.  y.,  80,  578.  American  Dredging  Co.,  r.  removal, 
$17  c.  y.,  81, 765. 

1881.  American  Dredging  Co.,  i.  removal,  J24 
c.  y.,  83,  742. 

1883.  American  Dredging  Co.,  i.  removal,  J21 
c.  y.,  83,  608. 

At  Cherry  Island  Flats: 

1879.  F.  B.  Colton,  dr.,  23*  c.  y.,  So,  680. 

1880.  National  Dredging  Co.,  dr.,  21.7*  c.  y., 
81,  760. 

1881.  National  Dredging  Co.,  dr.,  21*  c.  y., 
83,  745. 

1883.  National  Dredging  Co.,  dr.,  23*  o.  y., 
83,  609. 

Between  Trenton,  N.  J.,  and  the  mouth: 

1886.  American  Dredging  Co.,  dr.  w.  of  Pettys 
Isld.,  19}*  0.  y.,  86,  812.  American  Dredging  Co., 
dr.  Mifflin  Bar,  9i*  c.  y.,  86,  812.  E.  D.  Eegister, 
dike  constr.,  Mifflin  Bar,  86,  812.  Failure  to  com- 
plete contract  and  its  annulment,  86,  804.  J.  A. 
Bouker,  dike  constr.  at  Fishers  Pt.  and  Mifflin 
Bar,  86,  812.  E.  Patterson  &  Sons,  dike  constr. 
at  Mifflin  Bar,  86,  812. 

1886.  E.  W.  Gibson,  constr.  of  Smiths  Isld. 
revet.,  87,  797.  American  Dredging  Co.,  dr.  at 
Smiths  Isld.  Bar,  18*  o.  y.,  87,  797.  J.  A.  Bouker, 
furnishing  st.  tor  Smiths  Isld.  revet.,  J1.83  c.  y., 
87,  797.  American  Dredging  Co.,  dr.  w.  of  Pettys 
Isld.,  32*  c.  y.,  87,  797.  J.  H.  Ward,  st.  at  Mifflin 
Bar  dike,  J1.09  o.  v.,  87, 797. 

1887.  M.  W.  Locke,  dike  constr.,  Eeedy  Isld., 

87,  797.  Comparison  of  cost  of  dr.  by  contract  and 
hired  labor,  81, 767;  83,  734. 

1888.  J.  H.  Ward,  furnishing  and  placing  st. 
in  Mifflin  Bar  dike,  $1.19  c.  y.,  88,  676.  J.  A. 
Bouker,  furnishing  arid  placing  st.  in  Fishers  Pt. 
dike,  $1.49  c.  y.,  89,  860.  American  Dredging  Co., 
dr.  Mifflin  Bar,  18*  c.  y.,  89,  859.  Atlas  Dredging 
Co.,  dr.  Bulkhead  Shoal,  24*  o.  T.,  89,  859.  Davis 
&  Irwin,  500  1.  f.  pile  and  st.  dike  at  Fishers  Pt. 
$8,521.63,  89,  860.  Davis  &  Irwin,  500  1.  f.  pile 
dike.  Fishers  Pt.,  $5,379.75,  89,  861.  Brandywine 
Granite  Co.,  brush  and  st.  dike  constr.,  Eeedy 
Isld.;  brush  mattress,  $1.65  o.  y.,  and  st.,  $1.45  c.  y., 

88,  676.  E.  H.  Gaynor,  brush  and  st.  dike  constr., 
Eeedy  Isld.;  brush  mattress,  $1.25  c.  y.,  and  st. 
$1.30  c.  y.,  89,,  860. 

1890.  W.  T.  Gaynor,  600  1.  f.  pile  and  st.  dike 
constr.,  Kinkora  Bar,  $9,003,  90,  876.  F.  C. 
Somers,  dr.,  Kinkora  Bar,  7.9*  c.  y.,  91,  1020.  C. 
McLean,  dike  constr..  Bulkhead  Bar,  93, 902. 

1891.  I.  H.  Hathaway,  pile  and  st.  dike  constr.. 
Bulkhead  Bar,  $49,919,  91, 1027. 

1893.  American  Dredging  Co.,  dr.,  9.7*  o.  y. 
($71,295),  93, 1147. 

1894.  Brandywine  Granite  Co.,  dike  repairing, 
$31,355,  94,  829,  832.  Morris  &  Cumings  Dredging 
Co.,  dr.,  11.9*  c.  y.,  s.  m.  ($30,416.40),  9S,  1028. 
Brandywine  Granite  Co.,  dike  repairing;  timber 


at  $75  M  f.,  ironwork  at  7*.  lb.,  and  st.  at  $1.19  o.  y. 
($9,598),  96, 1028. 

1896.  American  Dredging  Co.,  dr.,  14*  c.  y. 
($2,800),  95,  1028.  Delaware  Construction  Co., 
dike  constr.;  mattresses  at  $1,45  c.  y.,  st.  at  $1.^ 
and  $1.05  c.  y .  ($128,150).  (Contract  annulled  1896.) 
(Contractors  given  $54,350.35  by  act  June  3,  1896.) 
97  1193.  . 

1896.  Morris  &  Cumings  Dredging  Co.,  dr 
7.9*  C.  y.  ($31,600),  97,  1195. 

1897.  Morris  &  Cumings  Dredging  Co.,  dr., 
8A*  c.  y.  ($264,645.45),  97, 1195. 

1898.  P.  H.  Wilson,  dr.,  30*  c.  y.  ($4,500),  98, 
1079. 

1899.  Eiver  &  Harbor  Improvementi  Co.,  dr., 
6J*  c.  y.  ($72,187.50),  99, 1323.  P.  S.  Eoss.  (Inc.), 
r.  removal  opposite  Petty  Md.,  $6.85  c.  y.  ($44,- 
518.15),  00, 1662. 

00.  Virginia  Dredging  Co.,  dr.,  5J*  anft  6*  o.  y. 
($194,830);  bulkhead  constr.  (piles,  timber,  and 
iron),  $180,450.    00,1562. 

ENGINEERS. 

Chief  ot  Engineers.   B.,  70,  32,  71;  71,  81; 

73,  77,  79;  73i  82;  74,  92;  75,  98,  99;  76,  60;  77 
55;  78,  61;  79,  69-71;  80,  91,  92,  93;  81,  116,  117, 
118, 119;  83, 116, 117, 118, 119;  83, 112, 113, 114, 115 
116;  84, 122, 123, 124, 125, 126;  85, 116, 116, 117, 118, 
119,  811;  86, 113,  114,  115,  825;  87,  76;  88,  76;  89, 
94;  90,  84;  91, 108;  93, 110;  93, 119;  94, 108;  95, 
122,  132;  96,  110;  97,  142;  98,  144,  156;  99,  164; 
00, 189,  207. 

Boards: 

Convened,  Philadelphia,  Apr.  23,  1873,  to  con- 
sider Lt.  Col.  Kurtz's  plan  for  prevention  and  re- 
moval of  ice  obstr..  Horseshoe  Shoals.  Considered 
that  ice  boats  afiord  the  most  effective  means  of 
overcoming  the  difficulties  of  winter  navigation; 
that  the  expedient  of  a  ship  canal  is  one  that  be- 
longs rather  to  the  shipping  interests  and  properij 
owners  than  to  U.  S. ;  and  recom.  2  lines  of  ice  bar- 
riers, proposed  by  Col.  Kurtz,  made  of  timber  in- 
stead of  iron,  73,  875-878.  (Col.  Woodrufl,  Lt. 
Cols.  Wright,  Newton,  and  Kurtz,  and  Maj.  Craig- 
hill.) 

Constituted  by  S.  O.  No.-79,  C.  of  E.,  1879,  to 
consider  impt.  in  progress  at  Bullshead  Shoals  and 
Cherry  Isld.  Flats.  B.,  80,  575.  The  Board  ap. 
prove  of  plans  in  progress,  and  recom.  dredgid 
material  be  placed  on  the  submerged  lands  adjacent 
to  the  Chan,  dr.,  80,  567,  676.  (Col.  Macomb,  Lt. 
Cols.  Eaynolds  and  Michler,  and  Capt.  Ludlow.) 

The  Board  of  1885,  constituted  by  S.  O.  No.  117, 
C.  of  E.,  1884,  to  ex.  and  B.  on  the  permanent  impt. 
of  the  Delaware  E.  and  B.,  recom.  ship  chan. 
Philadelphia  to  d.  w.  in  the  B.  not  less  than  26'  x 
600'  m.  1.  w.,  85,  822,  830.  (Lt.  Cols.  Craighill  and 
McFarland,  and  Mais.  Gillespie  and  Heuer.) 

Board  reconvened  Oct.,  1885,  to  consider  oijeo- 
tions  made  by  citizens  of  Camden  to  the  constr.  of 
Fishers  Pt.  dike.    B.,  86, 822. 

Convened,  Philadelphia,  A_pr.  18,  1896,  under 
instructions  from  Chief  of  Engmeers,  dated  Apr.  15, 
1896,  to  consider  the  probable  effects  of  dikes  under 
constr.  at  Liston  Pt.  and  Eeedy  Isld.  on  navigation 
of  Appoquinimink  E.  and  Blackbird  Creek,  and 
on  the  navigability  and  sanitary  condition  of  the 
Delaware  R.  between  the  dikes  and  the  Del.  shore. 
B.,  96,  887.  (Col.  H.  M.  Robert,  CoL  P.  0.  Hains, 
and  Maj.  C.  W.  Raymond.) 

Convened,  Philadelphia,  Aug.  10,  1896,  by  S.  0. 
No.  19,  dated  July  28,  1896,  to  report  on  the  proj. 
for  dike  between  Seedy  Isld.  and  Liston  Pt.  K., 
97,  1199.  (Col.  H.  M.  Eobert,  Col.  P.  C.  Hains, 
and  Maj.  C.  W.  Eaymond.) 

Convened,  Philadelphia,  Apr.  10,  1899,  by  S.  0. 
No.  16,  dated  Mar.  20,  1899,  to  make  a  further  ex. 
of  the  proj.  for  imp.  Delaware  E.,  Trenton  to  its 
mouth,  and  B.  such  modifications  as  might  ha 
deemed  desirable.  B.,  00,  1617.  (Lt.  Col.  G.  I. 
Lydecker,  Lt.  Col.  C.  W.  Raymond,  and  Msj.  W. 
H.  Bixby.) 

In  charge: 

Lt.  Col.  J.  D.  Kurtz,  1870-77;  71,  77.  E.,  7J. 
704,  707;  73,  783;  73,  872,  899-929;  74,  ii,  140;  76, 
ii,  189-193;  76,  274;  77, 265.     - 


rSee  pp.  14-22  for"! 
Lexpianations,  etc.  J 
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Col.  J.  N.  Macomb,  1877-1881;  78,  69.  R.,  78, 
439;  79, 420,  485;  80, 561, 563, 677, 579;  81, 733, 736, 
752,  756. 

Capt.  W.  Ludlow,  1881-«2.  B.,  83,  725,  728,  740, 
743. 

U.  Col.  a.  Weitzel,  1882-84.  B.,  83, 594, 696, 607, 
609. 

U.  T.  L.  Casey,  Mar.  19  to  Apr.  19, 1884,  84,  792. 

Maj.  W.  H.  Heuer,  1884-86.  E.,  84, 792,  794,  808, 
809;  85, 802. 

U.  Col.  H.  M.  Robert,  1885-90.  B.,  85,  798,  833, 
834, 835,  836;  86,  801, 820,  826,  828,  829;  87, 786-799; 
88,  669;  89,  847;  90,  878. 

Mai.  C.  W.  Raymond,  1890-.  B.,  90,  866;  91, 
1022;  98,  900;  93,  H42;  94,  827;  95,  1021,  1080; 
96,  877;  97,  1192;  (Lt.  Col.)  98,  1075,  1105;  99, 
1317;  00, 1567,  1615. 

Assistants: 

M.  Merrlam.    B.,  73, 900. 

F.  F.  Weld,  73, 900. 

Capt.  W.  Ludlow,  78,  59.    B.,  79,  434. 

Thomas  Valentine.    B.,  78,  439,  440;  83,  601; 

84,  802,  803,  809,  810;  85,  811. 
A.  H.  Fisher,  79,  421. 

A.  Stierle.    B.,  83, 695, 598, 699;  84, 792, 797, 800; 

85,  813. 

J.  J.  Lee.    B.,  83,  601,  602. 
T.G.Locke.    B.,  83, 608. 
J.  H.  D^er.    B.,  83,  610. 
Lt.  T.  L.  Casey.    B.,  8S,  815. 
E.  A.  Glesler.    B.,  85,  817. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  M.  Merrlam,  asst.  eng.,  for  imp.  between 
Trenton  and  Easton,  $23,110.54,  73,  917-921.  By 
Lt.  Col.  Kurtz,  for  the  same,  $26,922.33,  73,  929. 

By  Lt.  Col.  Kurtz,  tor  imp.  Trenton  to  Borden- 
town,  at  Periwig  Isld.,  $65,000  and  $75,000,  71,  81, 
708;  74,ii,142;  76,276;  77,268. 

By  Lt.  Col.  Kurtz,  tor  imp.  at  Horseshoe  Shoals, 
for  ice  boats,  $1,000,000,  73,  78,  787;  for  ice  barriers, 
$1,062,000,  73,  78,  790,  791;  for  open  cut  or  ship 
canal,  $1,300,000,  73,  78,  787,  788. 

By  BE. ,  for  wooden  ice  barriers  8,000'  in  length, 
$211,435.18,73,878. 

By  Lt.  Col.  Kurtz,  for  imp.  at  Bulkhead  Shoals, 
$276,000,  75,  ii,  192. 

By  Col.  Macomb,  tor  various  imp.  Trenton  to 
Phitdelphia,  79,  422. 

By  Capt.  Ludlow,  tor  removal  otSchooner  Ledge 
to  24',  $226,940,  79,  435. 

By  Col.  Macomb,  for  dr.  Cherry  Isld.  Flats, 
$304,000,  79,  438. 

LEGAL  FBOCEEDEVGS. 

Ihjunetiou  granted  by  New  Jersey  against  constr. 
of  Fishers  Pt.  dike,  86,  804,  806,  813,  816.  Injunc- 
tion removed  by  U.S.  circuit  court,  86,  807. 

LEGISLATION. 

By  Pemisylvania,  for  imp.  of  the  R.  Trenton  to 
Easton,  73, 909, 927.  By  New  Jersey,  for  the  same, 
73, 928. 

OPERATIONS. 

Between  Trenton  and  Bordentown  and 
WUtehlU: 

1873-74.  Dr.  60,000  c.  y.  trom  Periwig  Isld. 
Shoal,  giving  a  out  6'  x  75',  74,  ii,  142;  75,  ii,  193. 

1874-75.  Width  of  ohan.  increased  to  125',  75, 
ii,  193;  77,  267. 

1878-79.  A  Chan,  cut  at  Bordentown  7'  x  200' 
79, 69,  421. 

At  Fort  Mifflin  Bar: 

1873-74.    Dr.  140,000  0.  y.,  74,  ii,  140. 

1874-75.    Dr.  266,000  c.  y.,  75,  ii,  189. 

1875-76.  Dr.  125,016  c.  y.,  76,  60.  Work 
ceased  Apr.  5, 1876,  under  the  above  title,  and  was 
continued  under  the  app.  for  the  Del.  E.  "between 
Pettys  Isld.  and  its  mouth,"  76,  60,  274;  and 
"below  Bridesburg,"  78, 61, 440. 

1875-76.    Dr.  96,221  c.  y.,  76,  60,  274. 

1876-77.    Dr.  100,000  c.  y.,  77,  55. 

1877-78.    Dr.  62,000  c.  y.,  78,  61,  440. 

1878-79.    Dr.  98,000  o.  y.,  79,  70,  426. 


At  Horseshoe  Shoais: 

No  operations,  the  experience  during  the  winter 
of  1874-75  showing  that  the  ice  boats  were  amply 
sufficient  to  keep  the  navigation  open.  'The  un- 
expend.  balance  ($49,500)  to  be  used  on  the  R., 
Pettys  Isld.  to  mouth,  75,  ii,  191;  76,  274. 

Fettys  Island  to  moutb.  (See  also  at  Fort 
Mifflin  Bar,  ante.) 

Work  ordered  by  the  Chief  of  Engineers,  75,  ii, 
191. 

1875-76.  Dr.  98,000  c.  y.  at  Bulkhead  Shoals, 
and  a  sunken  wreck  removed  from  below  Reedys 
Isld.  at  cost  of  $900,  76,  60,  274. 

1876-77.  Wreck  removed  below  Horseshoe 
Buoy,  77, 55. 

Below  Bridesburg.    (See  also  Mifflin  Bar,  ante.) 
1877-78.    A  wreck  removed  from  the  chan., 

Pea  Patch  Isld.,  78, 61,  440. 
1878-79.    A   gravel  shoal  off   Christian   St., 

Phila.,  removed  to  25',  79,  70,  426. 


At  Scbooner  Ledge: 
1878-79.    Borings  made,  79,  433. 

Between  Trenton  and  Bordentown  and 
Whlteblli: 

1879-80.  Closing  of  Duck  and  Long  Isld.  Bar 
back  Chan,  with  timber  dikes  filled  with  gravel^O,' 
561;  81,  734.  12,760  c.  y.  dr.  trom  chan.  at  Bor- 
dentown and  Periwig  Isld.,  80,  562. 

1880-81.  47,645  c.  y.  dr.  from  ohan.  at  Borden- 
town; Duck  and  Long  Isld.  Bar  dikes  repaired, 
81. 734. 

1881-83.  21,086  c.  y.  dr.  trom  ohan.  at  Borden- 
town, 83, 726. 

1883-83.  Repairs  to  Duck  and  Long  Isld.  Bar 
dikes;  11,428  c.  y.  dr.  from  chan.  at  Bordentown, 
83, 596. 

1883-84.  6,120  c.  y.  dr.  from  chan.  at  Borden- 
town 84,123,793. 

Below  Bridesburg: 

1879-80.  48,132  o.  v.  dr.  from  ohan.  w.  of 
Pettys  Isld.,  opposite  Port  Richmond,  80,  664. 
71,000  c.  y.  dr.,  Mifflin  Bar,  80, 564.  5,000  c.  y.  dr.. 
Bulkhead  Shoals,  80,  565,  577. 

1880"81.  Chan.  9'  x  76'  dr.  across  upper  end  of 
Fivemile  Bar,  81,  736.  72,198  c.  y.  dr.  from  ohan. 
w.  of  Pettys  Isld.,  81,  737.  10,000  c.  y.  dr.  chan. 
across  upper  end  of  Smiths  Isld.  Bar,  81,  737. 
13,262  c.  y.  dr.,  Mifflin  Bar,  81,  739. 

1881-83.  6,500  c.  y.  dr.,  chan.  at  upper  end 
Pettys  Isld.,  83,  729.  38,869  c.  y.  dr.  chan..  Port 
Richmond,  83,  730.  13,000  c.  y.  dr.,  chan.  across 
upper  end  ot  Smiths  Isld.  Bar,  83, 731.  22,000  c.  y. 
removed,  MifBln  Bar,  83,  732.  40,000  c.  y.  re- 
moved. Bulkhead  Shoal,  83,  733. 

1883-83.  7,616  c.  y.  removed,  chan.  Port 
Richmond,  83,  697,  598.  11,666  c.  y.  removed, 
bar  at  upper  end  of  Pettys  Isld.,  83,  598.  135,194 
c.  y.  removed,  Mifflin  Bar,  83,  600.  67,119  c.  y. 
removed.  Bulkhead  Shoal,  83, 601. 

1883-84.  29,446  c.  y.  removed,  chan.  Port 
Richmond,  84,  795.  Aggregate  of  material  re- 
moved at  this  point,  200,412  c.  y.,  84,  798.  23,394 
c.  y.  removed.  Smiths  Isld.  Bar  at  upper  end  of 
isld.,  84,  801.  80,164  c.  y.  removed,  Mifflin  Bar, 
84,  802.  111,281  c.  y.  removed.  Bulkhead  Shoal, 
84, 803. 

1884-85.  16,372  c.  y.  removed.  Smiths  Isld. 
Bar,  85, 834. 

At  Schooner  Ledge: 

1879-80.  1,386  c.  y.  r.  and  bowlders,  and  2,309 
c.  y.  sand  and  gravel  removed,  80,  577. 

1880-81.  476  c.  y.  r.  and  bowlders,  and  1,740 
c.  y.  sand  and  gravel  removed,  81,  753.  Cost  r. 
removed,  $25.11  c.  y.,  81, 754. 

1881-83.  1,886  c.  y.  r.,  834  c.  y.  bowlders,  and 
3,867  0.  y.  sand  and  gravel  removed,  83,  741. 

1883-83.  1,481  c.  y.  r.,  643  c.  y.  bowlders,  and 
3,566  c.  y.  sand  and  gravel  removed,  83, 608. 

1883-84.    288  c.  y.  r.  removed,  84, 809. 
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At  Cherry  Island  Flats: 
1879-80.    Commencement  of  operations;  300,- 
000  0.  y.  dr.  from  chan.,  80,  579. 
1880-81.    405,374  c.  y.  dr.  from  chan.,  81,  757. 
1881-83.    409,342  c.  y.  dr.  from  chan.,  83,  743. 
1883-83.    338,  423  c.  y.  dr.  from  chan.,  83,  610. 
1883-84.    141,601  c.  y.  dr.  from  chan.,  84,  810. 

From  Trenton,  N.  J.,  to  the  moutli: 

1885-86.  Constr.  of  gravel  dike  between  Long 
Bar  and  Emily  Islds.,  86, 803.  Constr.  of  3,5001.  i. 
of  hmsh  and  St.  dike  at  I'"ishers  Pt. ,  86, 803.  91,194 
c.  y.  dr.  chan.  across  upper  end  of  FiTemile  Bar, 
86,  805.  105,331  c.  y.  dr.  main  ship  chan.  w.  of 
Pettys  Isld.,  86,  805.  98,145  c.  y.  dr.  from  chan. 
across  Mifflin  Bar,  86,  806.  Partial  constr.  of 
1,800 1.  f .  of  dike  at  Mifflin  Bar,  86,  804.  Sur.  and 
tidal  observations  in  progress,  86, 802. 

1886-87.  33,806  c.  y.  dr.  chan.  across  upper 
end  of  Fivemile  Bar,  87,  789.  60,019  c.  y.  dr.  main 
ship  Chan.  w.  of  Pettys  Isld.,  87,  789.  Constr.  of 
1,100  1.  f.  of  revet.,  and  the  removal,  by  dr.,  of 
58,125  c.  y.  in  the  formation  of  a  chaa.  across  Smiths 
Isld.  Bar,  87,  790.  Partial  constr.  of  7,200  1.  f.  of 
dike  at  Mifflin  Bar,  87,  788.  Commencement  of 
dike  from  lower  end  of  Beedy  Isld.,  87,  789.  Sur. 
between  Bridesburg  and  Trenton,  and  tidal  ob- 
servations at  points  below  Phila.  in  progress,  87, 
786,  787. 

1887-88.  23,107  c.  y.  st.  placed  in  Mifflin  Bar 
Dike,  88,  672.  20,000  c.  y.  dr.  chan.  across  Smiths 
Isld.  Bar;  2,200  c.  y.  brush  mattress  and  18,300  c.  y. 
St.  placed  in  T.eedy  Isld.  Dike,  extending  the  same 
2,000'  88,  673,  674. 

1888-89.  6,141  c.  y.  st.  placed  in  Fishers  Pt. 
Dike,  89, 851.  1,000 1.  f .  of  pile  dike  built  at  Fishers 
Pt.,  89,  852.  52,471  c.  y.  dr.  from  main  ship  chan. 
near  Port  Richmond,  89, 852.  6,380  c.  y.  St.  placed 
in  Mifflin  Bar  Dike,  89,  864.  62,221  c.  y.  dr.  chan.. 
Bulkhead  Shoal;  3,673  c.  y .  of  brush  and  20,267  c.  y . 
St.  placed  in  Eeedy  Isld.  Dike;  260  c.  y.  r.  removed 
at  Schooner  Ledge,  89,  866,  857. 

1889-90.  600  1.  f.  of  pile  and  st.  dike  built, 
Kinkora  Bar,  90,  869.  10,773  o.  y.  st.  placed  in 
3,600  1.  f.  of  dike,  Fivemile  Bar,  90,  870.  89,790 
e.  y.  dr.  main  ship  chan..  Port  lUchmond,  90,  871. 
1,178  c.  y.  r.  removed  chan.  near  the  foot  of  Otis 
St.,  Phila.;  20,452  c.  y.  brush  mattress  and  10,397 
c.  y.  St.  placed.  Reedy  Isld.  Dike,  90, 872,  874. 

1890-91.  600 1 .1  of  pUe  and  St.  dike  and  200 1.  f. 
of  earthen  embankment  completed,  Kinkora  Bar, 
91, 1023.  1,300 1.  f .  of  e.  dike  completed,  Bulkhead 
Bar,  91, 1024. 

1891-93.  Dike  completed  and  chan.  12'  x  175' 
dr.  across  Kinkora  Bar;  2,650  1.  f.  of  e.  dike  built, 
and  61,810  c.  y.  dr..  Bulkhead  Bar,  93, 903. 

1893-93.  669,630  c.  y.  dr.,  Cherry  Isld.  Flats. 
93, 1145.  632 1.  st.  deposited.  Bulkhead  Bar  Dike, 
and  some  repairs  made,  93, 1145. 

1893-94.  Repairs  made  to  Mifflin  Bar  Dike, 
94,  829.  290,832  o.  y.  dr..  Cherry  Isld,  Flats,  94, 
830.  Dike,  Bulkhead  Bar,  strengthened  and  re- 
paired, 94,  831. 

1894-95.  19,826  c.  y.  dr.,  Perriwig  Bar,  95, 
1024.  Dike  at  Mifflin  Bar  repaired  and  raised  to  a 
height  of  8'  m.  1.  w.,  95, 1024.  Bulkhead  Bar  Dike 
strengthened  and  repaired;  and  166,866  c.  y.  dr. 
chan.  in  the  vicinity,  95,  1026.  Portion  of  old 
wreck  removed  from  R.  near  Ship  John  Light,  95, 
1027. 

1896-96.  7,331  0.  y.  dr.,  Perriwig  Bar,  dipper 
measurement,  96,  883.  170  t.  St.  deposited  in 
repair  of  Mifflin  Bar  Dike,  96,  884.  137,202  c.  y 
dr..  Bulkhead  Bar,  96,  884.  3,161  o.  y.  of  mat- 
tresses and  6,682  t.  st.  placed  in  dike.  Reedy  Isld., 
96  885 

1896-97.  169,236  o.  y.  dr..  Cherry  Isld.  Flats, 
97,  1193.  756,316  c.  y.  dr.  vicinity  of  Dan  Baker 
Shoal,  97, 1193.  Enlargement  and  repair  of  dike. 
Fort  Mifflin,  in  progress,  97,  1193.  In  1896  simul- 
taneous tidal  observations  taken  at  27  stations, 
Delaware  Break'r  to  Trenton,  N.  J.,  97, 1192. 

1897-98.  14,600  0.  y.  dr.,  Perriwig  Bar,  98, 
1076.  344,208  0.  y.  dr.,  Cherry  Isld.  Flats,  98, 1077. 
3,069,334  0.  y.  dr.  vicinity  of  Dan  Baka'  Shoal,  98, 
1078.  Enlargement  and  repair  of  dike,  Fort  Mifflin, 
completed,  98, 1078. 

1898-99.  639,991 0.  y.  dr.  vicinity  of  Holly  Oak 
Reach;  513,436  o.  y.,  Cherry  Isld.  Flats,  and  129,127 


c.  y.,  shoal  below  Christiana  R.,  99, 1319.  253,581 
c.  y.  dr.  between  Pennsville  and  Bulkhead  Bar, 
3,186,270  c.  y.  vicinity  of  Dan  Baker  Shoal,  and 
Bulkhead  Bar  Dike  repaired,  99, 1320, 1321. 

1899-00.  832  0.  y.,  s.  m.,  r.  removed,  opposite 
Pettys  Isld.,  00,  1559.  2,500  1.  f.  of  btOkhead 
partly  constr.  for  the  30'  chan.  imp.,  00, 1560. 

PHTSCIAL  CHABACTBEISTICS. 

Between  Trenton  and  Easton,  73, 900,  et  seq. 

Ice  floods,  upper  B.,  73, 004. 

Rainfall,  discharge,  velocity,  etc.,  73, 905. 

Falls  and  rifts,  73, 908. 

Stages  of  water,  73, 923. 

Heights  along  R.,  73, 923. 

Bridges,  Trenton  to  Easton,  73, 925. 

History,  Scudders  Falls,  73,  929. 

Proposed  line  of  navigation  from  the  Delaware  E. 
to  the  N.  Y.  State  line,  73, 926. 

Trenton  to  Bordentown,  71, 81,  707. 

Horseshoe  Shoals,  71, 705,  783;  79, 423. 

Schooner  Ledge  and  Cherry  Isld.  Flats,  79,  71, 
433-436. 

Mifflin  Bar,  79,  424,  426. 

Bulkhead  Shoals,  79,  427. 

B.  in  general,  79,  423;  98, 1106;  00, 1619. 

Ice  Hs.,  79,  424. 

Average  winter  temperature,  78, 784. 

Law  of  increase  of  cross-sectional  areas,  85,  817, 
819. 

Current  observations  at  8  cross  sections.  Fishers 
Pt.  to  Bombay  Hook,  89, 848. 

Tidal  observations,  Bridesburg  to  Trenton,  90, 
878,  879. 

Condition,  R.  chan.  Philadelphia  to  Trenton, 
90,880. 

Causes  that  complicate  the  constr.  of  a  l.-w.  chan. 
of  proper  w.  and  d.,  Delaware  R.,  95, 1081. 

'Tidal  observations,  1896,  97, 1192. 

PLAXS.    (See  Estimates  and  Projects.) 
Trenton  to  Easton: 

By.M.  Merriam,  imp.  by  wing-dams,  dr.,  or 
scraping,  and  removal  of  rs.  by  drilling  and  blast- 
ing, at  GroTmd  Hog,  Blackguard  Isld.,  and  other 
places;  est.,  $23,110.54,  73, 921.  Increased,  Lt.  Col. 
Kurtz,  to  J2S,922.33,  73,  929. 

Horseshoe  Shoals: 

By  Lt.  Col.  Kurtz,  for:  (1)  breaking  up  the  ice 
by  ice  boats  and  removing  it;  (2)  for  imp.  of  the 
waterway;  (3)  for  unencumbered  chan.,  73,  786. 
Discussion — the  first  requiring  3  Ice  boats  at  an 
average  yearly  expense  of  183,400,  equivalent  to  a 
permanent  sinking  of  tl,000,000,  73,  78,  736.  Est., 
2d  plan,  Sl,062,788.62,  73,  791;  3d  plan,  $1,300,000 
to  $1,700,000,-73,  787,  788.  The  2d  plan  recom., 
73, 78.    (See  Projects.) 

By  Col.  Weitzel,  1883,  w.  Penn.  chan.  opjiosite 
Pettys  Isld.,  by  removal  of  a  part  of  the  w.  side  of 
isld.  near  its  lower  end,  84,  795.  In  1884  Maj. 
Heuer  submitted  est.  of  $1,010,460,  84,  796. 

Lt.  Col.  Robert,  1890,  considered  any  valuable 
and  permanent  imp.  Bordentown  to  Trenton 
would  require  the  expend,  of  a  much  larger  sum 
than  would  be  justified,  90, 882. 

PRIVATE    (STATE,   CITY,   AND    COEPO- 
BATE)  WOBK. 

Trenton  to  Easton: 

In  1771  Penn.  appointed  26  commissioners  to  re- 
ceive subscriptions  for  imp.  the  R.,  and  subse- 
quently made  app.  as  follows:  1817,  $10,000;  1866, 
$10,000,  73,  927.  Large  amoimt  expend,  by  canal 
companies  and  private  parties  in  building  wing 
dams  and  in  removal  of  r.  and  other  obstc,  73, 909, 
915. 

1896-97.  86,625  c.  y.  r.  and  other  materials 
removed  by  Phila.  from  Schooner  Ledge,  97, 1194- 

1897-98.  28,615  c.  y.  r.  and  other  materials 
removed  from  Schooner  Ledge,  and  1,017,780  c.  y. 
dr.  from  chan.,  vicinity  of  Mifflin  Bar,  by  Phils., 
98, 1078. 

1898-99.  534,226  c.  y.  r.  and  other  materia 
removed  from  Greenwich  Pt.,  Mifflin  Bar,  and 
below  Schooner  Ledge  by  Phila.,  99, 1321. 


rSee  pp.  14-22  for"! 
Lexplanatlons,  etc.J 
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PROJECTS.    (See  Estimates  and  Flans.) 

Trenton  to  Easton: 

By  Lt.  Col.  Kurtz,  imp.  at  various  points;  est., 
125,922.33,  73,  929. 

Trenton  to  Bordentown: 

By  Lt.  Col.  Kurtz,  cut  200'  x  6'  1.  w.  at  e.  end  ol 
PeiTiwig  Isld.  and  below  Newbolds  Isld.;  est., 
175,000.  Chan,  on  w.  side  ol  Perriwig  Isld.;  est., 
165,000.  The  former  recom.  as  most  advisable,  71, 
81,  707;  74,  ii,  142. 

Horseshoe  Shoals: 

By  Lt.  Col.  Kintz,  open  ioe  barriers;  cost,  Sl,- 
062,778,  73, 78,  786,  788.  Approv.  by  BE.,  73, 877; 
imp.  to  be  deferred  until  experience  proved  that 
ioe  boats  could  keep  the  chan.  open,  74, 92. 

Fort  nUffltn  Bar: 

By  Lt.  Col.  Kurtz,  cut  22'  x  1,500'  1.  w.;  est., 
tl50,000,  73,  872. 

Cherry  Island  Flats: 

By  Col.  Macomb,  imp.  w.  chan.  by  removing 
1,620,000  c.  y.  by  dr.;  est.,  1304,000,  79,  438. 

Bulkhead  Shoals: 

By  Lt.  Col.  Kurtz,  removal  of  900,000  c.  y.,  to 
straighten  chan.;  est.,  $275,000,  75,  ii,  192. 

Schooner  Ledge: 

By  Capt.  Ludlow,  removal  of  r.  to  24':  est., 
$226,940,  79,  435. 

Trenton  to  Bridesburg: 

Efforts  of  the  past,  directed  toward  the  imp., 
Trenton  to  WUtehill,  by  dr.  through  the  bar  in 
vicinity  of  Bordentown  and  Perriwig  Shoal,  to 
furnish  navigable  chaa.  carrying  6'-8'  at  m.  1.  w., 
84, 122;  85, 115,  803;  S6, 113. 

Plans  for  the  comprehensive  imp.  not  yet  oon- 
Eidered,  86, 113. 

Below  Bridesburg: 

By  Col.  Weitzel,  1884,  dr.  chan.  across  Smiths 
Isld.  Bar,  just  above  the  isld.,  10'  x  350'  m.  1.  w., 
for  the  accommodation  of  the  cross-river  traffic,  84, 
124,  800;  86,  805,  813,  814. 

In  1885  Lt.  Col.  Robert  proposed  chan.  10'  x  200' 
across  Smitlis  Isld.  Bar  in  the  vicinity  of  that 
executed  under  the  previous  proj.  To  provide  as 
far  as  possible  against  the  refilling  of  the  chan., 
it  was  proposed  to  give  it  protection  by  a  line  ol 
revet,  placed  on  each  side  ol  the  dr.  chan.  and  also 
oblique  to  the  axis  ol  the  bar,  to  direct  into  it  a 
part  of  the  ebb  tide;  est.,  $40,000,  86,  806,  826;  87, 
793, 794. 

The  projs.  prior  to  1885  for  imp.  of  the  E..,  Phila. 
to  B.,  nave  been  directed  toward  chaos.  24'  m.  1.  w. 
across  bars  below  Phila.  by  means  ol  dr.,  except 
at  Schooner  Ledge,  where  solid  r.  was  to  be  re- 
moved, 85, 115,  804;  86, 113. 

The  BE.,  1885,  recom.  ship  chan.  from  a  point 
opposite  the  upper  end  of  Pettys  Isld.  to  d.  w.  in 
Del.  B.,  having  a  least  w.  of  26'  x  600'  m.  1.  w. 
Such  a  chan.  to  be  obtained,  except  at  Schooner 
Ledge,  where  r.  would  require  to  be  removed,  by 
regulating  the  tidal  flow  with  dikes,  with  recourse 
to  dr.  where  necessary  as  an  aid  to  such  contracttag 
and  regulating  works;  est.,  $2,426,000,  85,  802,  822, 
830.  The  proj.  lor  the  imp.,  Trenton  to  PhUa.,  to 
be  submitted  alter  completion  of  detailed  sur.,  85, 
799,  822;  86, 113. 

By  Lt.  Col.  Robert,  1888,  removal  of  1,200  c.  y. 
ledge  r.  in  chan.  near  the  foot  of  Otis  St.,  Phila.: 
est.,  $3,800,  90, 871. 

By  Lt.  Col.  Robert,  1890,  imp.,  Phila.  &  Tren- 
ton, by  the  formation  ol  a  12*^  l.-w.  chan.  across 
Kmkora  Bar  with  pile  and  st.  dike  partly  closing 
the  slough  s.  ol  Newbolds  Isld.,  supple,  by  dr.  on 
thelineolthe  proposed  Chan.;  est.,  $15,000,  90, 869. 

By  Mai.  Raymond,  1890,  imp.  ol  Bulkhead  Shoal 
by  a  modification  ol  the  proj.  ol  1885,  whereby  the 
imp.  of  the  locality  is  to  be  accomplished  with  2 


pile  and  st.  h.-w.  dikes;  the  e.  dike,  4,200',  starting 
from  the  N.  J.  shore  and  passing  obliquely  across 
the  e.  ebb  chan.,  and  the  w.  dike,  6,800',  situated 
upon  the  opposite  side  of  the  bar;  est.,  both  dikes, 
$280,000,  90,  873,  S74. 

By  Maj.  Raymond,  1892,  26'  x  500'  chan..  Cherry 
Isld.  Flats,  by  dr.;  est.,  $100,000,  93, 11451 

By  Maj.  Raymond,  1895,  6'  x  200'  chan.,  Perriwig 
Bar,  by  dr.;  est.,  14,543.93,  95, 1024. 

By  Maj.  Raymond,  1894,  26'  x  600'  chan.,  vicinity 
of  Bulkhead  Bar,  by  dr.;  est.,  $56,232;  repairing 
e.  dike,  est.  $13,300,  and  repair  of  Mifllin  Bar  Dike, 
est.  $1,000,  95, 1025, 1026. 

By  Maj.  Raymond,  1896,  repair  of  Reedy  Isld. 
Dike,  with  sumcient  st.  to  raise  it  1'  above  m.  1.  w., 
and  for  constr.  of  another  portion  of  the  proj.  dike 
commencing  at  the  Del.  shore  and  extendmg  up 
stream  lor  about  11,600';  est.,  $120,000,  95, 1027. 

Act  June  3,  1896,  required  expend,  ol  $3,000  in 
rebuilding  and  enlarging  dike  on  U.  S.  reservation 
at  the  junction  ol  Schuylkill  and  Del.  Rs.  at  Ft. 
Mifflin,  96,  884;  97, 1193. 

In  1896  the  adopted  proj.  for  the  imp.  of  R.  modi- 
fied on  the  recom.  of  BE.  to  provide  for  enlarge- 
ment of  chan.,  head  of  B.  to  d.  w.  above  Dan  Baker 
Shoal,  by  dr.  instead  of  by  the  action  of  dikes,  97, 
1193. 

Act  June  3,  1896,  required  expend.  $5,000  from 
app.  for  the  R.  on  Perriwig  Bar.  Maj.  Raymond 
proposed,  1897,  to  w.  the  chan.  to  200'  over  the  1.  ol 
the  bar,  98, 1076. 

By  Lt.  Col.  Raymond,  1899,  dr.  and  blasting  a 
30'  X  600'  chan..  Christian  St.,  Phila.,  to  d.  w.  in 
Del.  B.,  along  the  axis  ol  the  main  ship  chan.,  and 
lor  r.  removal,  Pettys  Isld.;  total  est.,  $5,935,000, 
if  completed  within  6  years  ol  commencement,  99, 
1321.  Board  ol  1899  provided  for  constr.  of  bulk- 
head basin,  Dan  Baker  Shoal,  in  which  would  be 
deposited  dr.  material  from  the  30'  chan.,  forming 
an  isld.  that  would  probably  help  to  maintain 
chan.  in  that  vicinity;  est.,  according  to  Board,  of 
30'  Chan.,  $5,810,000  (map),  99, 1321;  GO,  1623. 

By  Lt.  Col.  Raymond,  1899,  expend,  ol  $125,000, 
app.  act  Mar.  3,  1899,  lor  removal  ol  r.  near  Pettys 
Isld    99   1322 

By  Lt.'col.  Raymond,  1899,  reservation  of  818,400 
from  app.  June  3,  1896,  lor  repair  and  mainten.  of 
dikes,  00, 1561. 

SUE,  VETS. 

Trenton  to  Easton,  in  progress,  73,  79.  B.  on, 
73,  899,  900.    Cost  ol  sur.,  $2,738.24,  73,  900. 

Trenton  to  Bordentown,  au.  act  July  11,  1870,  in 
progress,  70, 71.    B.  on,  71, 707. 

Whitehill,  to  above  Bordentown,  79,  70,  421. 

Horseshoe  Shoals,  au.  act  Mar.  3, 1871,  71, 81,  704; 
73,77.    B.,  73,  783. 

Below  League  Isld.,  au.  act  June  18, 1878,  78,  63; 
79,75.    B.,  79,  48S. 

Cherry  Isld.  Flats,  1842,  by  U.S.  Coast  Sur.,  79, 
434.    By  Capt.  WUliam  Ludlow,  1878.    R.,  79, 434. 

Chester  and  Marcus  Hook,  79,  75.  Sundry  ex., 
79,  70,  426,  427. 

Au.  act  June  14,  1880,  80,  98;  made  by  Col. 
Macomb,  79,  485;  81,  743. 

Trenton  to  Bordentown,  83, 112. 

Front  ol  Phila.,  83,  699;  84,  799. 

Above  Bridesburg,  85,  799;  86,  802;  87,  786. 

Ex.  Fivemile  Bar,  1887  and  1888,  to  determine 
extent  ol  dike's  action  in  imp.  bar,  88,  670. 

Sur.,  Reedy  Isld. ;  made,  1887,  by  Lt.  Col.  Robert, 
88,  674. 

Ex.  Kinkora  Bar;  made,  1889,  by  Lt.  Col.  Robert, 
89, 849. 

Ex.  ol  Smiths  Isld.  Bar;  made,  1889,  by  Lt.  Col. 
Robert,  89, 853. 

Sur.  Mifflin  Bar;  made,  1888,  by  Lt.  Col.  Robert, 
89,866. 

Ex.  Smiths  Isld.  Bar  and  Shoal,  Greenwich 
Shoal,  Mifflin  Bar,  and  sur.  of  Schooner  Ledge; 
made,  1890,  by  Maj.  Raymond,  90,  867,  80S. 

Minor  sur.  and  ex.    (See  R.  for  each  year.) 

Ex.,  Trenton  to  Burlington,  N.  J.,  for  imp.  R. 
and  protecting  its  banks,  au.  act  Aug.  17,  1894; 
made,  1894,  by  Maj.  Raymond  (B.  fav.  from  Bur- 
lington to  Whitehill,  and  unfav.  thence  to  Tren- 
ton), 95, 1080. 
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Sur.  for  Chan.  30'  d.  au.  act  Jtuie  3,  1896;  made, 
1898,  l)y  Maj.  Baymond  (see  Boards  of  Engineers, 
B.  lav.),  98, 1105. 

Sur.  E.,  vicinity  of  Reedy  and  Pea  Patch  Islds.; 
made,  1899-1900,  au.  of  BE.  of  1899,  00, 1669. 

Maps: 

Beferred  to.  Sur.  Horseshoe  Shoals,  by  David 
MoClure,  1819,  by  Phila.,  1864-56  and  1864-66,  78, 
784. 


Chart,  Del.  near  Bordeutown,  79, 422. 
Fort  Mifflin  Bar,  79,  426. 
Bulkhead  Shoals,  79, 428. 
Schooner  Ledge,  79, 434. 
Cherry  Isld.  Flats,  79,  436. 
Pettys  Isld.,  80,  564. 
Schooner  Ledge,  80, 578. 
30'  chan    99  1321. 

88,  670,  672,  682:  90,  869,  870,  872;  93.    Atlas  8- 
00,1618. 
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APPROPBIATIONS.    (See  Part  (a).) 

COMMERCE. 

In  1906,  26,111,047 1.,  07,  179. 

Regulations,  use  of  main  ship  chan.,  below 
Phila.,  prescribed  by  Sec.  of  War,  01, 1312. 

C.  advantages  from  deepening  chan.  below 
Phila.,  and  its  mainten.,  to  sea;  details,  09, 191. 

Diagram  showing  app.,  tonnage,  and  value,  1890 
to  1910,  11,  1354;  13, 1568-73. 

Freight  rates  lowered  on  raw  materials,  between 
foreign  and  domestic  ports,  in  bulk  quantities,  11, 
238. 

CONTRACTS. 

1901.  Hughes  Bros.  &  Bangs,  furnishing  and 
placing  St.;  American  Dredging  Co.,  dr.,  03,  1027. 

1903.  American  Dredging  Co.,  dr.,  13Ai|i  c.  y., 
s.  m.;  American  Dredging  Co.,  retaining  banks,  48$ 
e.  y.,  03,  961.  Sanford  &  Brooks  Co.,  19,768  1.  f. 
timber  bulkhead,  Baker  and  Stony  Pt.  Shoals, 
round  piles,  17 J*  1.  f.;  yellow  pine  timber,  J37.60 
M  f.  b.  m.;  ironwork,  4$  lb.,  03, 959,  962.  Hughes 
Bros.  &  Bangs,  St.,  11.20 1.,  03,  962. 

1903.  American  Dredging  Co.,  timber  and  St. 
bulkhead.  Baker  Shoal,  prices  listed,  03,  962. 
F.  K.  Wills  Construction  Co.,  9,979  1.  t.  timber 
bulkhead  at  Edgemoor,  Del.,  prices  listed,  03,  969, 
962.  Hughes  Bros.  &  Bangs,  supple.,  contract  of 
1902,  increase  in  quantify  of  St.;  last  agreement, 
$1.36  t.,  04,  1184.  Richardson  &  Ward,  St.,  $1.09 
t.,  04, 1189.  Baltimore  Construction  Co.,  3,000 1.  f. 
bulkhead,  Edgemoor,  Del.,  prices  listed  (aimulled 
Mar.  10, 1904),  04, 1185, 1186. 

1904.  Maryland  Steel  Co.,  self-propelling  hop- 
per dredge,  $368,400,  04,  1189.  Centrifugal  punro 
dr.  Uncle  Sam  purchased,  $18,865.94,  04, 1187. 

1905.  Sanford  &  Brooks  Co.,  timber  revet., 
wiers,  sluices,  trestle,  and  raising  and  repairing 
retaining  banks.  Fort  Du  Pont;  raising  and  repair- 
ing retaining  banks.  Fort  Delaware;  to  be  paid  by 
QM.  Dept.,  05,  1069.  F.  K.  Wills  Construction 
Co.,  bulkhead,  Edgemoor,  not  to  exceed  6,800 1.  f., 
with  rows  of  3  piles  instead  of  6  as  in  orig.  contract, 
05, 1070.    Sanford  &  Brooks  Co.,  dr.  sec.  3,  subsec. 

A,  15.46$  c.  y.,  s.  m.;  Maryland  Dredging  &  Con- 
tracting Co.,  dr.  sec.  3,  subsec.  B,  15.4$  c.  y.,  s.  m.; 
American  Dredging  Co.,  dr.  sec.  4,  subsec.  A,  14$ 
c.  y.,  s.  m.;  sec.  4,  subsec.  B,  14J0  o.  y.,  s.  m.;  and 
sec.  6,  subsec.  A,  15U  c.  y.,  s.  m.,  06, 1031. 

1906.  Ellicott  Machine  Co.,  rehandling  ma^ 
chine  CataractJ80,B00,  06, 1027,  1028.  Removal  of 
datum  point,  Del.  R.,  near  Salem  Creek,  $426,  06, 

1907.  American  Dredging  Co.,  dr.  (2  contracts); 
sec.  5,  subsec.  A,  16$  c.  y.,  s.  m.;  and  sec.  5,  subsec. 

B,  17J$  c.  y.,  s.  m.,  08,  1132,  1133.  Sanford  & 
Brooks  Co.,  pumping  dr.  material  into  basin.  Fort 
Du  Pont,  7$  c.  y.,  s.  m.,  deposited,  08, 1129. 

1908.  American  Dredgmg  Co.,  dr.  sec.  1,  13«$ 
c.  y.,  s.  m.;  sec.  3, 16$  c.  y.,  s.  m.;  sec.  5,  subsec.  A, 
15.8$  c.  y.,  s.  m.,  09, 1133.. 

1909.  American  Dredging  Co.,  dr.  sec  1 
1,000,000  c.  y.,  12.3$  0.  y.,  s.  m.,  09, 1133, 1134. 

1910.  American  Dredging  Co.,  dr.  5  localities- 
yardage  and  prices  listed,  11, 1354. 

1911.  American  Dredging  Co.,  dr.  about 
1,617,000  c.  y.,  15,V$  c.  y.;  American  Contracting 
Co.,  dr.  about  600,000  o.  y .,  16A$  o.  y.,  13, 1568. 

1913.  The  Breakwater  Co.,  dike  constr.;  loca- 
tions, quantities,  and  prices  listed,  12, 1668. 


ENGINEERS. 

Chief  of  Engineers.  B.,  01,  230;  08, 172;  03, 
159;  04,  149;  05,  166;  06,  168,  177;  07,  176;  08, 
184;  09, 188;  10,  213;  11, 236;  13, 283. 

In  charge: 

Lt.  Col.  C.  W.  Raymond,  1901-02.    E.,  01, 1310. 

Lt.  Col.  J.  A.  Smith,  1902.    03, 161. 

Capt.  Spencer  Cosby,  1902-03.    R.,  02, 1025. 

Lt.  Col.  C.  W.  Raymond,  1903.    03, 159. 

Capt.  J.  C.  Sanford,  1903-08.  R.,  03, 957;  (Mai.) 
04, 1181;  05, 1066;  06, 1021;  07, 1079. 

Maj.  Herbert  Deakyne,  1908-12.  B.i  08,  1121; 
09, 1131;  10, 1256;  11, 1351;  18, 1564. 

Assistants: 

Capt.  J.  B.  Cavanaugh,  1901.    01,  229. 

Capt.  Spencer  Cosby,  1901-02.    01,  229;  OS,  151. 

LEGAL  PROCEEDINGS. 

Libel  filed,  U.  S.  district  court  for  N.  J.  against 
coal  barge  Alaska,  owned  by  Phila.  &  Reading 
Ry.  Co.,  to  recover  damages  for  sinking  scowhelong- 
int  to  U.  S.;  and  judgment  for  U.  S.,  $1,400  and  costs 
amounting  to  $100.80;  $1,400  credited,  to  app.  for 
imp.  Del.  B.,  Pa.  and  N.  J.,  09, 1140. 

LEGISLATION.    (See  Commerce.) 

By  States  of  Del.  and  N.  J. ,  to  cede  certain  land 
to  U.  S.,  07, 1087, 1095, 1096. 

OBSTRUCnONS. 

Navigation  usually  greatly  handicapped  by  ice 
in  winter;  kept  open  by  ice  boats,  13, 1566. 

OPERATIONS. 

1900-01.  18,063  c.  y.,  s.  m.,  r.  and  overlying 
material  removed  from  opposite  Pettys  Isid.,  01, 
1311.  8,1401.  f.  bulkhead  completed  and  accepted 
and  2,200  1.  f.  partly  constr.  for  the  30'  chan.,  Dan 
Baker  Shoal,  01, 1311,  1312.  1,004,338  c.  y.,  s.  m., 
removed,  chan.  through  part  of  Dan  Baker  Shoal, 
and  85,660  c.  y.,  dipper  meas.,  addl.,  cast  over 
against  inner  face  of  completed  bulkhead  to  form 
backing,  01, 1312. 

1901-03.  3,135  c.  y.,  s.  m.,  r.  and  overlying 
material  removed  opposite  Pettys  Isld.:  work 
completed,  02,  1026.  3,557  1.  f.  bulkhead  com- 
pleted; 1,263,212  0.  y.,  s.  m.,  removed  from  chan., 
Dan  Baker  Shoal,  and  contract  completed;  32,830 
t.  St.  deposited  at  bulkhead,  02, 1027. 

1903-03.  919,729  c.  y.,  s.  m.,  dr.  chan.,  Baker 
Shoal,  03,  958.  2,790,006  c.  y.,  s.  ra.,  dr.,  Salem 
Cove,  Duck  Creek  Flats,  and  Baker  Shoal,  and 
24,829  c.  v.  heavy  material  deposited  in  retaining 
bank  within  bulkhead;  2,500  1.  f.  bulkhead  com- 
pleted and  800  1.  f.  partly  constr. ;  87,002  t.  St.  de- 
gosited  to  raise  bank  across  Basin  A  within  bulk- 
ead.  Baker  Shoal,  03,  959.  600  1.  f.  bulkhead, 
Edgemoor,  partly  constr.,  03,  960.  Mainten.  and 
repair  of  dikes,  03, 969,  960. 

1903-04.  4,679,379  c.  v.,  s.  m.,  dr.  chan.  at 
Salem  Cove,  Duck  Creek  Flats,  and  Baker  Shoal; 
815,050  c.  y.  deposited  on  Pea  Patch  Isld.  since 
commencement  of  dr.;  timber  bulkhead,  1,893 1.  /., 
riprapped  with  st.  across  end  of  Basin  B,  Baker 
Shoal,  completed;  old  wreck  removed  from  Duck 
Creek  Flats;  14,0001.  f. bulkhead oompleted,04,1183. 
4,930  1.  f.  1-row  bulkhead  completed;  total  length 
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oonstr.,  18,930 1.  f . ;  375 1.  i.  1-row  constr.  carried  away 
replaced,  04, 1183, 1184.  Total  of  188,333  t.  st.  de- 
posited for  buttresses,  and  contract  completed; 
61,491  t.  St.  deposited  for  buttresses,  04,  1184. 
1 500  1.  f.  bulibead,  Edgemoor,  oonstr.,  and  600' 
addl.  partly  oonstr.,  04, 1185.  Piling  lor  only  380 
1  f.  bulkhead  driven  by  Baltimore  Construction 
Co.;  103,635  c.  y.  drd.  by  U.  S.  dr.  Cape  Fear 
trom  Chan.,  Cherry  Isld.  Flats,  04,  1186.  105,340 
c.  y .  drd .  by  U.  S .  dr.  OumbeTland  from  chan..  Cherry 
Isld.  Flats,  and  28,084  o.  y.  from  Deep  Water  Pt.; 
376  c.  y.  r.  and  11,954  c.  y.  mud,  sand,  and  gravel 
drd..  Schooner  Ledge,  04,  1186,  1187.  22  holes 
drilled,  10  holes  blasted,  and  262  lbs.  dynamite 
used  by  U.  S.  plant.  Schooner  Ledge,  04, 1187. 

1904-05.  2,827,106  c.  y.  drd..  Baker,  Salem 
Cove,  and  Duck  Creek  Flats,  24,829  c.  y.  of  which 
placed  in  retaining  banks;  83,764  t.  st.  deposited 
m  buttresses;  timber  work  of  Baker  Shoal  bulk- 
head completed;  199,471  c.  y.  deposited  at  Fort 
Du  Pont  retaining  banks,  and  373,697  c.  y.  at  Fort 
Delaware  banks;  31,784 c.  y.  drd.  material  deposited 
within  marsh  land  at  Cram  Creek;  3,035  1.  f.  bulk- 
head constr..  Cherry  Isld.  Flats;  U.  S.  dr.  Cumber- 
land removed  155,659  o.  y.  and  U.  S.  dr.  Burton 
85,722  c.  y.  from  chan..  Cherry  Isld.  Flats,  and  U.  S. 
dr.  Gen.  Gillespie  removed  135,147  c.  y.  from  chan. 
at  Cherry.Isld.  Flats  and  Deep  Water  Pt.  Range; 
64,946  0.  y.  overlying  material  and  2,080  c.  y.  r. 
removed  from  Schooner  Ledge;  dr.  Cumberland 
removed  638  c.  y.  and  dr.  Gen.  Gillespie  108,813 
e.  y.  from  Deep  Water  Pt.  Range;  U.  S.  dr.  Burton 
removed  21,165  c.  y.,  Tinicum  Md.  Flats,  OS, 
1066-74.  ,  ,      ^ 

1906-06.  213,002  0.  y.,  s.  m.,  drd.,  chan.  m  sec. 
3,  subsec.  A,  06,  1022.  346,472  o.  y.,  s.  m.,  drd., 
Chan,  in  sec.  3,  subsec.  B;  2,213,671  c.  y.,  s.  m., 
did.,  chan.  in  sec.  4,  subsecs.  A  and  B,  and  sec.  5, 
subsec.  A,  06,  1023.  Retaining  banks  at  Forts 
Du  Pont  and  Delaware  raised  and  rmaired  and 
subsequent  breaks  repaired  and  paid  for  by  QM. 
Dept.,  06,  1024,  1025.  663,360  c.  v.  deposited  be- 
hind retaining  banks  at  Fort  Du  Pont  and  11,782 
0.  y.  at  Fort  Delaware,  06, 1026.  27,785  c.  y.  over- 
lying material  and  6,746  o.  y.  ledge  r.  removed,  and 
15,139  0.  y.  (est.)  r.  blasted;  material  removed 
dBDosited  at  Edgemoor,  Crum  Creek,  and  Salem 
Light,  06,  1025,  1026.  129,870  c.  y.  removed  by 
U.  S.  dr.  HeU  Gate  and  200,133  c.  y.  by  U.  S.  dr. 
Delaware  from  Tinloum  Isld.  Flats,  06,  1026. 
232,924  c.  y.  removed  by  U.  S.  dr.  Delaware  at 
Mifflin  Bar,  06, 1026.  686,533  o.  y.,  s.  m.,  deducted 
from  10,296,491  c.  y.,  s.  m.,  removed  under  con- 
tract Sept.  9, 1902,  9,609,958  o.  y.  paid  for,  06, 1028. 
About  63%  of  approv.  proj.  done,  06,  1030.  H. 
lines  front  of  city  of  Chester  estab.  by  Sec.  of  War, 
06, 1030.  Repairs  to  U.  S.  plant,  06, 1026.  U.  S. 
suction  dr.  Delaware  placed  in  commission,  06, 
1027.  Rehandling  mswhine  Cataract  placed  at 
work,  06, 1028. 

1906-07.  Up  to  Tune  30,  1907,  690,000  c.  y., 
s.  m.,  removed,  chan.  in  sec.  3,  subsec.  A,  and 
deposited  at  Fort  Du  Pont,  Fort  Delaware,  and 
on  Scott  property;  U.  S.  dr.  Delaware  removed 
60,852  c.  y.  of  this,  07, 1080,  1081.  Up  to  June  30, 
1907,  1,180,000  c.  y.,  s.  m.,  removed  from  chan.  in 
sec.  3,  subsec.  B,  and  deposited  at  Forts  Du  Pont 
and  Delaware,  on  Scott  property  and  above 
mouth  ofChristianaR.,  07, 1081.  Total  of  4,382,223 
c.  y^,  s.  m.,  removed  from  chan.  in  subsec.  4A, 
subsec.  4B,  and  subsec.  5A;  contract  completed; 
material  pumped  ashore  at  PidgeonPt.,  Edgemoor, 
and  Repaupo  Pt.;  dimensions  of  chan.  made,  07, 
1081.  Total  removed  by  U.  S.  under  general  proj. 
to  June  30,  1907,  under  contracts,  and  by  U.  S. 
plant,  exclusive  of  r.  area  at  Schooner  Ledge  and 
drg.paid  for  by  Penn.  and  city  of  Phila.,  20,690,000 
c.  v.,  s.  m.,  07, 1082.  12,821  c.  y.  overlying  mate- 
rial, 2,784  0.  y.  ledge  r.  removed,  and  16,666  c.  y. 
(est.)  r.  blasted.  Schooner  Ledge,  and  deposited  at 
Edgemoor,  Crum  Creek,  and  Salem  Light;  60,852 
c.  y.  removed  by  U.  S.  dr.  Delaware,  Deep  Water 
Pt.  Range,  and  deposited  at  Fort  Delaware  and 
Miflin Bar  Dike;  69,542  o.  y.  removed  by  U.  S.  dr. 
Delaware,  MifSin  Bar;  43,343  c.  y.  removed  by 
U.  S.  dr.  Delaware  from  Tinicum  Isld.  Shoal;  8,896 
c.  y.  removed  in  mainten.  drg.  on  Listen  Range, 


and  deposited  in  d.  w.  in  Del.  B.;  dr.  Delaware 
worked  in  N.  Y.  dis.  Feb.  6  to  Apr.  4,  1907, 
07, 1083.  79,150  c.  y.  removed  from  Listen  Range 
and  deposited  in  d.  w.,  Del.  B.,  07,  1083,  1084. 
Quarters  built  and  imp.  made  in  machinery  of 
Cataract;  ponton  pipe  line  built  and  extended  as 
orig.  pipe  wore  out;  dr.  Umle  Sam  supple,  work 
of  Cataract,  07,  1084.  To  June  30,  1907,  total  of 
1,784,056  c.  y.  pumped  ashore  at  Fort  Delaware, 
and  945,293  c.  v.  at  Fort  Du  Pont,  07, 1086. 

1907-08.  Under  decision  Comp.  Treas.,  San- 
ford  &  Brooks  Co.  allowed  and  paid  for  227,068  o.  y., 
s.  m.,  formmg  part  of  total  quantity  deducted  in 
the  account  as  overdepth  dr.  This  quantity  is 
included  in  total  amount  dr.  (1,492,693  c.  y.)  in 
sec.  3,  subsec.  A,  under  contract,  08,  1123.  Total 
of  1,616,210  c.  y.,  s.  m.,  removed  by  Maryland 
Dredging  &  Contracting  Co.  in  sec.  3,  subsec.  B, 
oompletiri|  contract;  material  pumped  ashore  at 
Fort  Du  Pont,  Fort  Delaware,  on  Scott  property, 
above  mouth  of  Christiana  R.,  Repauno  Pt.,  N.  J., 
and  Eagle  Pt.,  N.  J.;  final  payment  not  made,  as 
it  is  proposed  to  pay  for  material  removed  between 
depths  of  31'  and  32'  m.  1.  w.,  which  had  previously 
been  deducted  and  not  paid  for;  computation  not 
completed,  08, 1123.  813,847  o.  y.,  s.  m.,  removed 
in  sec.  4;  work  completed,  08,  1124.  496,416  c.  y., 
s.  m.,  removed  in  sec.  5A,  and  241,169  c.  y.,  s.  m., 
in  sec.  5B,  and  pumped  ashore  at  Edgemoor, 
mouth  of  Christiana  R.,  in  Ridley  Creek  Basin, 
and  in  basins  provided  by  contractor,  08,  1124. 
Total  removed  from  chan.  imder  contracts  and  by 
U.S.  plant,  exclusive  of  r.  area  at  Schooner  Ledge 
and  dr.  by  Penn.  and  city  of  Phila.,  23,334,000  c.  y., 
s.  m.,  to  June  30,  1908,  08,  1124.  At  Schooner 
Ledge,  main  work  of  blasting  completed  June  15, 
1908,  08,  1124.  79,883  c.  y.  overlying  material, 
8,261  c.  y.  ledge  r.  and  23,497  c.  y.  (est.)  r.  blasted, 
and  deposited  at  Edgemoor  bulkhead,  Ridley 
Creek,  and  Blacks  farm,  08,  1125,  Night  work 
begun  Sept.  S,  1907,  by  all  the  Schooner  Ledge 
plant,  08, 1126.  To  June  30, 1908,  total  of  2,008,177 
c.  y.,  s.  m.,  pumped  ashore  at  Fort  Delaware  and 
1,432,945  c.  y.  at  Fort  Du  Pont,  08,  1128.  192,546 
c.  y.,  s.  m.,  pumped  into  basin  at  Fort  Du  Pont 
under  emergency  contract  of  Nov.  7,  1907,  and 
79,460  c.  y.  pumped  into  basin  by  Sanford  &  Brooks 
Co.  after  contract  was  completed,  making  total  of 
272,006  0.  y.  pumped  into  basin,  08, 1129.  30%  of 
work  on  banks  about  depositing  basin  at  Pea 
Patch  Isld.  completed  at  end  of  year,  08, 1129, 1130. 
$2,000  allotted.  Acting  Sec.  of  War,  from  app.  tor 
Army  transportation,  1908,  under  the  QM.  Dept., 
for  mainten.  of  banks  during  year  ending  June  30, 
1908,  and  further  sum  of  $1,113  from  the  same  app., 
the  work  to  be  done  by  Eng.  Dept.,  and  paid  for 
by  QM.  Dept.;  $2,335.75  expended  on  banks  up  to 
close  of  year;  expend,  made  from  app.  for  imp. 
Del.  R.,  08,  1128.  $21,500  allotted  from  app.  for 
Army  transportation,  1908,  for  filling  marsh  lands 
on  fiank  of  12-inch  rifle  battery  and  adjoining  s. 
basin.  Fort  Du  Pont,  $7,500  to  be  used  for  constr. 
retaining  banks  and  $14,000  for  pumping  material 
into  basin,  work  to  be  done  by  Eng.  Dept.;  up  to 
close  of  last  fiscal  year  $20,700.76  expend,  for  retain- 
ing banks  and  filling,  08, 1128,  1129.  Sur.  of  pro- 
posed basin  and  work  of  constr.  banks  at  Fort  Du 
Pont  by  hired  labor  completed,  08, 1129. 

1908-09.  'I?otal  net  amount  removed  under  the 
contracts,  in  subsec.  5A,  739,884  c.  y.,  s.  m.,  and  in 
subsec.  513,  714,029  o.  y.,  s.  m.,  and  contracts  com- 
pleted; (243,468  0.  y.  from  5A  and  472,860  c.  y.  from 
5B  duringflscal  year  1909)  material  pumped  ashore 
between  Edgemoor  and  mouth  of  Christiana  R., 
Ridley  Creek  Basin,  and  in  basins  provided  by 
contractor,  09, 1133;  822,636  c.  y.,  s.  m.,  removed 
trom  sec.  1,  488,623  c.  y.,  s.  m.,  from  sec.  3,  and 
231,165  c.  y.,  s.  m.,  from  sec.  6,  subsec.  A,  and  de- 
posited at  Repauno  Basin,  e.  of  Chester  Isld.,  at 
Kelly  Pt.,  N.  J.,  and  in  Basin  B,  Artificial  Isld., 
09, 1133.  297,000  c.  y.  removed  from  sec.  1  (Baker 
Shoal) ;  contracts  for  orig.  dr.  have  provided  a  chan. 
30'  X  600'  m.  1.  w.,  Finns  Pt.  to  s.  line  of  Pa.,  com- 
pleting chan.  from  d.  w.  in  Del.  B.  to  s.  line  of 
Pa.;  work  for  maiaten.  provided  chan.  30-  x600' 
in  sec.  6,  and  chan.  30'  x  400'-460'  through  Baker 
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Shoal,  09, 1134.  Total  amount  of  material  removed 
from  Chan,  to  June  30,  1909,  by  the  U.  S.  under 
contracts  and  by  U.  S.  plant,  exclusive  of  r.  area  at 
Schooner  Ledge  and  dr.  by  Pa.  and  city  of  Phila., 
24,744,000  c.  y.,  s.  m.,  09,  1134.  2,608,000  0.  y.  re- 
moved by  mainten.  dr.  during  fiscal  year  1909; 
174,171  c.  y.  overdepth  dr.  by  Maryland  Dredging 
Co.  allowed  and  paid  for  under  decision  of  Comp, 
Treas.j  09,  1134.  Dredges  leased  from  American 
Dredging  Co.,  used  from  time  to  time  at  Schooner 
Ledge;  288,467  c.  y.  sand,  mud,  and  blasted  r. 
removed  from  Schooner  Ledge  by  dr.  Delaware; 
drill  scow  Newton  and  derrick  scow  Rattler  sweep- 
ing and  blasting  points  of  r.  projecting  above  plane 
of  30'  m.l.w.;  night  work  continued  by  U.S. plant 
and  leased  drs. ;  354,956  c.  y .  overlying  material  and 
15,498  c.  y.  r.  removed  from  Schooner  Ledge  and 
deposited  behind  Edgemoor  bulkhead  and  in 
basin  at  Blacks  farm  near  Fort  Mifflin,  09,  1135. 
120,397  c.  y.  dr.,  Tmicum  Range,  1,250,500  c.  y., 
Duck  Creek  Flats,  and  16,198  o.  y.,  New  Castle 
Eange,  by  U.  S.  dr.  Delaware,  09, 1136.  73,979  c.  y. 
dr.,  Tinicum  Range,  and  7,116  c.  y.  from  Cherry 
Isld.  Range  by  U.  S.  dr.  Clatsop,  09, 1137.  Banks 
inclosing  depositing  basin  at  Pea  Patch  Isld.  com- 
pleted, forming  basin  of  157  acres  with  capacity  of 
2,230,000  c.  y.;  repair  made  to  banks  during  May 
andJune,  09, 1139. 

1909-10.  652,720  c.  y.,  s.  m.,  removed.  Baker 
Shoal;  total  amount  removed  under  general  proj. 
to  June  30, 1910,  under  contract  and  by  U.  S.  plant, 
exclusive  of  r.  area  at  Schooner  Ledge  and  dr.  by 
State  of  Pa.  and  city  of  Phila.,  24,744,000  c.  v., 
s.  m.;  total  amount  removed  from  dr.  chan.  by 
mainten.  dr.  by  U.  S.  plant  and  contract  work 
durmg  fiscal  year  1910,  4,795,395  o.  y.,  10,  1257. 
Leased  dr.  used  July  to  Dec.,  1909,  at  Schooner 
Ledge,  night  work  continued  by  dr.  Hell  Gate, 
1,197  c.  y.  overlying  material  and  6,368  c.  y.  r.  re- 
moved; 553,542  c.  y.  overlying  material  and  41,113 
c.  y .  r.  removed  since  commencement  of  operations, 
10, 1257, 1258.  1,146,162c.  y.  dr.  and  deposited  and 
2,696,613  0.  y.  dr.  and  pumped  overboard  by  dr. 
Delaware,  Phila.  to  Del.  B.,  in  mainten.  work  of 
30'  chan.,  10,  1258.  Repairs  made  to  banks  of 
dOTiositing  basin  at  Pea  Patch  Isld.,  10,  1260. 
Wharf  at  Fort  Mifflin,  Pa.,  placed  in  good  condi- 
tion, 10, 1261. 

1910-11.  Schooner  Ledge  under  30'  proj.; 
total  removed  during  year  by  U.  S.  drs.,  48,355  c.  y. 
overlying  material  and  bowlders  and  1,729  c.  y. 
ledge  lock,  completing  work  on  30'  proj.,  11, 1361. 
Mamten.  30'  chan.  by  U.  S.  dr.  plant,  Xs.  S.  drs.  Mart- 
hattan  and  Delaware  dr.  9,500,050  o.  y.  during  year; 
U.  S.  rehandling  machine  Cataract,  Deep  Water  Pt., 
rehandled  material  dr.  by  U.  S.  drs. ;  U.  S . rehandling 
machine  U-ncle  Sam  rehandled  at  Artificial  Isld 
material  dr.  by  S.  drs.,  11,1352.  Work  under  35' 
proj.  Contract  for  dmg.  made  with  the  American 
Dredging  Co.,  under  which  they  removed  2,344,818 
c.  y.  of  material,  11, 1353. 

1911-13.  Work  of  imp.:  869,780  c.  y.  dr.,  and 
contract  91%  completed;  2,327,554  c.  y.  drd.,  and 
contract  97%  completed;  43,740  c.  y.  drd.,  contract 
suspended  Sept.  21,  19U,  resumed  June  22,  1912 
40,234  t.  riprap  st.  placed  in  dikes,  13,  1564,  1565 

Mainten.:  U.  S.   drs.  Delaware  and  Manhattan 
removed  5,362,089  and  4,439,107c.  y.  material,  resp 
over  entire  sec.  of  R.  under  imp.,  13, 1566. 

PHYSICAL,  CHARACTEmSTICS. 

Greatest  d.  at  m.  1.  w.,  21',  Cherry  Isld.  Flats  ■ 
least  l.-w.  d.,  19i',  but  soft,  01,  231. 

Owing  to  soft  nature  of  material  dumped  behind 
bulkhead  at  Dan  Baker  Shoal,  the  backing  had  a 
tendency  to  slide,  01, 1312. 

Description  of  bulkhead  built  on  lower  end  of 
Baker  and  Stony  Pt.  Shoals,  03, 1033. 

Greatest  draft  at  m.  1.  w.,  22'  at  lower  end  of 
Schooner  Ledge  Range,  06, 159. 

Shoaling,  Billingsport  Ferry  dock,  from  opera- 
tions of  U.  S.  plant  (drd.  out  by  dr.  Hell  Gate),  09, 
1135. 

Max.  draft  through  shallowest  sec.,  30'  m.  L  w.. 
12,  285. 


PRIVATE  WOBK. 

Imp.  by  city  of  Phila,.,  01,  1317;  04,  1103;  OS. 
1079;  06,  1102.  386,009  c.  y.  removed  from  Tini- 
cum  Range,  03,  1032.  638,937  c.  y.  removed  from 
Tinicum  Range,  by  city  of  Phila.,  03,  966.  Oct 
23, 1905,  Sec.  of  War  au.  city  of  Phila.  to  dr.  for  30'" 
Chan.,  06, 1036. 

1750,000  app..  State  of  Pa.  and  city  of  Phila.  to 
be  expend,  under  direction  of  city,  in  accordance 
with  the  general  proj.;  agreement  made  with  city 
to  place  U.  S.  plant  in  sees.  7  and  8;  operated  und» 
direction  of  Eng.  Dept.;  all  costs  to  be  paid  by 
city.  Dr.  Delaware,  rehandling  machines  Cataract 
and  Vncle  Sam,  and  drs.  Hell  Gate  and  Key  West 
placed  on  the  work.  Material  removed  by  U.  S 
drs.  under  agreement  with  the  city,  as  follows: 

Tinicum  Isld.  Shoal..  301,927c.y. 

Mifflin  Bar 407,277c.  y. 

Shoal  opposite  League 
Isld 21,458c.y. 

Total 730, 662  c.  y.,  07, 1084, 1085. 

City  of  Phila.  entered  into  contract  with  Ameri- 
can Dredging  Co.  for  dr.  to  full  w.  and  d.  of  30' 
chan.  in  sees.  6A,  6B,  and  9  lor  a  lump  sum  in  each 
case.  These  sees.,  with  sees.  7  and  8,  cover  entire 
length  of  chan.,  s.  line  of  Pa.  to  Christian  St., 
Phila. ;  dr.  done  to  secure  d.  of  30'  m.  1.  w.,  07, 1086 

U.  S.  drs.  removed,  for  city  of  Phila.,  778,075  c.y.! 
and  American  Dredging  Co.  from  subsec.  6A, 
722,870  c.  y.  and  from  subsec.  6B,  139,783  c.  y.;  all 
pumped  ashore,  07, 1095. 

U.  S.  drs.  removed,  for  city  of  Phila.,  1,573,766 
c.  y.  from  Tioicum  Isld.  Shoal,  Mifflin  Bar,  and 
shoal  opposite  League  Isld.,  08, 1125, 1126, 1127. 

2,881,979  c.  y.  removed  by  American  Dredging 
Co.  for  city  of  Phila.,  in  subseos.  6A  and  6B  and  in 
sec.  9,  at  Itimp  sum  of  $430,000,  or  about  14At  c.  y., 
completing  contract,  OS,  1127. 

Total  amount  removed,  by  city  of  Phila.,  s.  line 
of  Pa.  to  Christian  St.,  Phila.,  5,186,407  c.  y.;  this 
includes  amounts  dr.  under  contract,  and  removed 
by  U.  S.  plant  and  paid  for  by  city  of  Phila.  under 
agreement  of  July  27, 1906,  08, 1128. 

156,346  c.  y.  removed,  for  city  of  Phila.,  Tinicum 
Isld.  Shoal;  total  material  removed  by  city  of 
Phila.,  s.  line  of  Pa.  to  Christian  St.,  Phila.,  includ- 
ing amount  dr.  by  contract  and  by  U.  S .  drs.  under 
agreement  with  the  city,  5,300,  230  c.  y.,  s.  m.,  09, 
1138. 

Imp.  by  State  of  Pa.  and  city  of  Phila.,  10, 1259, 
1260. 

Work,  by  city  of  Phila.;  details,  11,  1369;  12, 
1573. 

PROJECTS. 

By  Lt.  Col.  Raymond,  buttresses  of  rough  riprap 
St.  at  intervals  along  outer  face  of  bulkhead,  Dan 
Baker  Shoal,  to  give  stability  to  structure;  est., 
$50,000,  01, 1312. 

By  Capt.  Cosby,  w.  chan.  aheady  dr.  thiough 
Baker  Shoal  to  full  dunen.  of  30'  x  600';  est.,  1100,- 
000,  03, 1027. 

By  Maj.  Sanford,  work  on  bulkhead,  Baker 
Shoal,  modified  by  changing  4,000  1.  f.  of  bulkhead 
from  2-row  to  1-row  constr.,  to  be  strengthened  by 
St.  along  inner  and  outer  faces  under  another  coa- 
tract,  04, 1183. 

By  Maj.  Sanford,  expead.  $1,000,000  for  continu- 
ing imp.,  04, 1187. 

By  Maj.  Sanford,  expend.  $1,500,000  for  contittu- 
ing  work  under  existing  proj.,  partly  by  contract 
and  partly  by  hired  labor,  using  U.  S.  plant,  05, 
1073. 

By  Maj.  Sanford,  rehandling  machine  for  Del.  E.; 
est.,  $40,000,  05, 1073. 

R.,  Dec.  8, 1906,  by  BERH.  requested  by  E.  &  H. 
Comm.,  reviewing  proj.,  1899.  Recom.  no  change 
in  d.;  est.  cost  of  mainten.  present  proj.  at  $130,000 
and  not  over  $250,000  per  annum." 

By  Maj.  Sanford,  expend.  $895,000,  completing 
imp.  under  general  proj.  for  a  30'  chan.,  and  an 
addl.  amount  not  exceeding  $500,000  for  mainten. 
of  dr.  Chan.,  and  $200,000  of  amounts  app.  and  au- 
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in  w.  bends  below  Fbila.j  it  being  understood  that 
these  funds  are  also  available  tor  malnten.  of  the 
dr.  Chan,  along  the  Phila.  water  front  above  Chris- 
tian St.,  07,  1086,  1087. 

By  Maj.  Sanford,  constr.  of  depositing  basin  at  Pea 
Patch  Isld.  for  dr.  material;  est.,  123,000,  08, 1129. 

By  Maj.  Deakyne,  expend.  $375,000,  imp.  of  chan . 
and  mainten.  of  imp.,  09, 1133. 

By  Maj.  Deakyne,  expend.  $390,000,  mainten.  oJ 
dr.  chan.,  and  $126,000  for  completing  imp.  of  chan., 
w,  bends,  and  mainten.  of  dr.  chan.,  09, 1133. 

By  Maj.  Deakyne,  35'  chan.,  Allegheny  Ave., 
Phila.,  to  the  sea;  est.,  $10,920,000.  with  $300,000 
an.  mainten.,  10, 224;  au.  act  June  25, 1910, 11, 237. 


Work  in  Phila.  H.  combined  with  work  under 
the  general  proj.  below  Christian  St.,  Phila.,  10, 
1261. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  Allegheny 
Ave.,  Phila.,  to  the  sea,  for  35'  chan.;  Rs.,  Maj. 
Deakyne,  1909  and  l'910;  est.,  $10,920,00a  and 
$300,000  an.  mainten.,'  10, 224.    (See  projects) 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
11,  238. 

Maps.  Pile-bulkhead,  Dan  Baker  and  Stony  Pt. 
Shoals,  OZ,  1034. 


Part  (d),  H-3    Delaware  River,  N.  J.  and  Pa.- 

Trenton. 


-Philadelphia  to 


APPROPRIATIONS.    (See  Part  (a).) 

CONTRACTS. 

1910.  Atlantic,  Gulf  &  Pacific  Co.,  drg.  and  dike 
constr.,  prices  listed,  11, 1351. 

ENGINEERS. 

Chief  of  Engineers.  K.,  10,  218,  224;  11,  234; 
18,  281,  290. 

In  Cbarge.  Maj.  Herbert  Deakyne,  190S-.  R., 
10, 1270;  11, 1350;  18,  1562. 

OPERATIONS. 

1910-11.  66,080  c.  y.  dr.  under  contract  from 
Kinkora  sec.,  and  69,200  c.  y.  from  Duck  Isld.  sec; 
work  on  Bordentown  Dike  continued;  3,152  1.  f. 
timber  work  and  272 1.  f.  embankment  completed; 
5,760  c.  y.  dr.  by  U.  S.  dr.  Hell  Gale,  making  chan. 
12'  X  300'  m.  1.  w.  upper  end  of  Pettys  feld.  to 
Fishers  Pt.  Dike,  11, 1350. 

1911-18.  472,527  c.  y.  dr.,  4,949 1.  f.  of  Borden- 
town Dike  built,  and  about  25%  of  Biles  Isld.  Dike 
constr.;  U.  S.  dr.  Uncle  Sam  removed  62,334  e.  y. 


from  shoal,  lower  end  of  Burlington  Isld.,  12, 1562, 
1663. 

PHYSICAL  CHARACTERISTICS. 

Details,  13, 281,  282. 

Chan,  has  d.  of  12'  x  200'  x  28  m.,  m.  1.  w.,  13, 283. 

PROJECTS. 

By  Maj.  Deakyne,  chan.  12'  x  200'  m.  1.  w.;  est., 
$360,000,  with  $20,000  an.  mainten. ;'  au.  act  June 
25,  1910,  10,  219,  224. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  made  by 
Maj.  Deakyne;  Rs.,  1909  and  1910;  est.,  $360,000, 
with  $20,000  an.  mainten..^  10,  219,  224. 

Pre.  ex.  au.  act  June  26, 1910,  for  connecting  land- 
ing at  Bordentown  with  main  chan.;  R.,  Maj. 
Deakyne,  Nov.  6,  1910  (unfav.),  313,  290. 

Pre.  ex.  and  stu".  au.  act  Feb.  27,  1911,  at  Morris- 
ville.  Pa.  (R.  to  come),  12, 290. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
11,  235. 

Maps.    11, 1350. 


Part  (e),  H-3  Delaware  Breakwater  Harbor,  and  Delaware  Bay 
and  River,  N.  J.  and  Del. ^(Wrecks,  removal  of). 


APPROPRIATION.    (See  Part  (a).) 

CONTRACTS. 

1880.  G.  W.  Townsend,  $12,200  (annulled), 
81, 822. 

1881.  McDonald  &  Cuming,  $17,250,  81,  823. 

ENGINEERS. 

Chief  of  Engineers.  R.,  68,  64,  710;  80,  97; 
81, 128;  83,  126. 

In  charge: 

Lt.  Col.  C.  S.  Stewart.    R.,  68,  710. 
Col.  J.  N.  Macomb.    R.,  80,  607;  81,  822. 
Capt.  Wm.  Ludlow.    R.,  83,  797. 

ESTIMATES. 

By  Lt.  Col.  Stewart,  removing  wreck  of  brig  in 
vicinity  of  Listens  Tree  and  Duck  R.  Light,  $6,000 
or  $7,000,  68,  711. 


PROJECTS. 

Ten  vessels  foundered  at  their  moorings  in  the 
overcrowded  break'r  H.  during  a  storm  in  1877. 
Their  hulls  began  aiding  shoaling,  and  Congress 
was  appealed  to  for  funds.  Removal  of  wreck  (not 
found)  from  Crossover  Ledge  Light  was  included, 
80,  607. 

Removal  of  other  wrecks  in  parts  of  the  B .  and  R . 
done  in  subsequent  years  with  the  balance  of  the 
money. 

SURVEYS. 

Ex.  by  Lt.  Col.  Stewart,  based  upon  the  petitions 
of  pilots  and  the  board  of  underwriters  of  the  city  of 
Phila.  to  the  See.  of  the  Treas.,  and  referred  by  him 
to  the  Sec.  of  War,  68,  710. 


Part  (f),  H-3    Delaware  Bay,  N.  J.  and  Del.- 

head  of). 

APPROPRIATION.    (See  Part  (a) .) 

CONTRACT. 

1883.  American  Dredging  Co.,  removing  ice 
ps.  at  Reedy  Isld.,  83,  619. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  93,  98;  81,  129 
83, 125;  83, 119;  84, 129;  85, 121;  86, 118;  87,  80 
88,  80;  89,  98;  00,  89;  91,  113;  98,  116;  93,  123 
94, 112;  96, 126;  96, 115. 


(Ice  harbor  at 


In  cbarge: 

Col.  J.  N.  Macomb,  1880-82.    R.,  80,  611. 

Capt.  W.  Ludlow,  1882-83.    R.,  83,  784. 

Lt.  Col.  G.  Weitzel,  1883-84.    R.,  83,  618. 

Maj.  W.  H.  Heuer,  1884-85.    R.,  84, 817;  85, 841. 

Lt.  Col.  H.  M.  Robert,  1886-90.  R.,  85, 840;  86, 
834;  87,  804;  88,  704;  89,  868. 

Maj.  C.  W.  Raymond,  1890-.  R.,  90,  887;  91, 
1072;  93,  930;  93,  1169;  94,  849;  96,  1062;  96,  919. 


Assistant. 

85,  842. 


A.  Stierle.    R.,  83,  619;  84,  817; 


1  H.  D.  733,  61st,  2d. 


2  H.  D.  702,  61st,  2d. 


3  H.  D.  262,  62d,  2d. 
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PHYSICAL  CHARACTERISTICS. 

Tide-gauge  observations  at  Port  Peon  and  Listens 
Pt.,  from  Aug.  26  to  Oct.  19,  1883,  84,  823. 

Borings,  1883,  84,  824. 

Flood  and  ebb  current  surface  velocities,  1883, 
84,  825. 

PLANS. 

By  Capt.  Ludlow,  1880,  ice  H.,  protecting  about 
9  acres,  near  Listens  B.;  to  consist  of  an  iron  substr. 
of  screw  piles  carrying  a  wooden  superstr.;  est., 
$200,000  to  1250,000,  80, 613;  81,  847. 

Plan  modified  in  1882;  est.,  $406,090.47,  83,  785, 
787 

Consideration  of  plan  of  ice  H.  near  Listens  Pt., 
84,  817-822;  86, 841-845;  est.,  $308,800,  85,  845. 


In  1885  Lt.  Col.  Robert  considered  plans  hitherto 
proposed  defective,  and  recom.  that  the  matter 
remain  for  the  present  in  abeyance,  85,  841;  86, 
836.  Suggesting  a  consideration  of  the  use  of  an 
ice  breaker  of  floating  pontoons  heavily  anchored 
in  place  of  the  previously  proposed  structures,  86, 
836;  87,  804. 

Maj.  Raymond  reports,  1890,  the  constr.  of  an 
ice  H.  at  the  head  of  Del.  B.  should  be  deferred  to 
await  the  completion  of  the  imp.  ship  chan.,  Phila. 
to  the  sea;  est.,  $400,000  to  $600,000,  90,  887;  91, 
1073;  93,  931. 

SURVEY. 

Au.  act  June  14,  1880,  81,  846;  83,  619;  84,  817; 
85, 842. 


Part  (g),  H-3      Delaware  Kiver,  Del.— Listens  Tree  Point. 


ENGINEERS. 

Cblef  of  Engineers.    R.,  67,  43;  68, 63. 
In  cbarge.    Lt.  Col.  C.  S.  Stewart.    R.,  67, 440; 
68, 703,  706. 
Assistant.    E.  M.  Bache,  68, 703,  706. 

ESTIMATES.    (See  Plans.) 

By  Lt.  Col.  Stewart,  sur.,  $1,000;  ice  H.,  $480,000, 
68,  708. 

EXPENDITURES. 

For  sur.,  $1,277.01  68  707. 


PLANS.    (See  Estimates.) 

By  Lt.  Col.  Stewart,  ice  H.  of  21  large  and  2  small 
ps.,  68,  706,  708. 

SURVEY. 

Under  direction  of  Lt.  Col.  Stewart,  by  R.  M. 
Bache,  U.  S.  C.  S.,  1867.  R.,  67,  440;  68, 703, 706, 
708. 


Part   (h),  H-3 


Delaware  River,  Del. — ^Reedy  Island  Harbor 
(Port  Penn). 


COMMERCE. 

Importance  of  Reedy  Isld.  as  an  ice  H.,  71,  693; 
79,  73. 

DEFENSE. 

Fort  Delaware,  in  vicinity,  71, 694;  79,  445. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  7;  67,  43;  68,  63; 
71,  79;  79, 73. 

In  charge: 

Col.  J.  D.  Graham,  1865.    R.,  66,  37. 
Lt.  Col.  C.  S.  Stewart,  1867-71.    B.,  67,  440;  68, 
703. 
Lt.  Col.  3.  D.  Kurtz,  1871.    R.,  71,  693. 
Col.  J.  N.  Macomb,  1879.    R.,  79, 444. 

Assistant.    R.  M.  Bache,  67,  440;  68,  703. 

LEGISLATION. 

50  acres  on  the  n.  end  of  Reedy  Isld.  and  the  ice 
H.  itself  ceded  to  the  U.  S.  by  Delaware,  1873,  79, 
445. 


OPERATIONS. 

1853.  Ps.  constr.  to  serve  as  a  H.  of  refuge  from 
floating  ice,  68,  703;  condition  of  the  work  m  1S71, 
71, 693;  in  1879,  79, 73. 

PLANS. 

By  Lt.  Col.  Stewart,  p.  extension  and  repairs; 
est.,  $132,000,  68,  70S. 

By  Lt.  Col.  Kurtz,  p.-work,  forming  an  ice  H.; 
est.,  $190,000,  79, 445. 

PROJECT. 

Ps.,  1853,  to  form  a  H.  of  refuge  from  floating  ice, 
68, 703. 

SURVEY. 

By  R.  M.  Bache,  imder  direction  of  Lt.  Col. 
Stewart,  67,  42,  440;  68,  703. 


Part  (i),  H-3      Delaware  River,  Del. — New  Castle  Harbor. 


COMMERCE. 

The  general  interests  require  that  this  H.  be  re- 
established and  maintained,  71, 690. 

Importance  of  New  Castle  as  a  H.  of  refuge,  88, 
741. 

CONTRACTS. 

1873.  J.  E.  Simpson  &  Co.,  completing  p., 
$6,685;  American  Dredging  Co.,  removal  of  old  p., 
$2,150;  Giles,  Lambson  &  Co.,  work  on  ice  p., 
$696.60;  Bellevue  Quarry  Co.,  St.  superstr.,  $12,760, 
73,  864. 

1875.  Peirce,  Rowe  &  Co.,  ice  p.,  $21,409,  75, 
ii,  178.  Pierce,  Rowe  &  Co.,  wooden  crib  in  place, 
77,  260. 

1877.  American  Dredging  Co.,  removal  of  110' 
of  coal  wharf,  $4,000,  77,  260. 


1878.  Leiper  &  Lewis,  materials  and  labor 

79,  440. 

1879.  American  Dredging  Co.,  dr.,  15t  c.  y., 

80,  685. 

1881.  F.  Pidgeon,  jr.,  ice  p.  constr.,  81, 769, 8i8, 
756. 

1887.  National  Dredging  Co.,  dr.,  m  o.  y., 
87  829 

1891.  Delaware  Construction  Co.,  removal  of 
old  p.  and  constr.  of  new  ice  p.,  $9,500,  93, 950. 

1893.  Atlas  Dredging  Co.,  dr.,  9.4$  o.  y.,  p.  m., 
94, 873. 

ENGIATEERS. 

Chief  of  Engineers.  R.,  66, 7;  70, 71;  71, 79; 
73,  76;  73,  80;  74,  90;  75,  96;  76,  68;  77, 63;  78, 
69;  79,  71;  SO,  94;  81,  121;  83,  120;  83,  119;  8*i 


1  History  of,  79,  439. 
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128:  85, 128;  86, 125;  87,  88;  88,  88;  89,  103;  90, 
94;  91, 120;  98, 121;  93, 130;  94, 119;  95, 135;  96, 
123;  98, 160. 

Boaids.  Maj.  Smith,  U.  S.  agt.,  recom.  that  H. 
lines  be  estab.  upon  the  lines  adopted  in  1873  by 
the  commissioners  of  the  legislature  of  Delaware, 
with  certain  modiflcations.  Approv.  by  Sec.  of 
War,  91, 1225. 

In  charge: 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  R.,  71,  689;  78, 
779;  73,  863;  74,  ii,  134;  75,  ii,  177;  76,  268;  77, 
258 

Col.  J.  N.  Macomb,  1877-82.  K.,  78, 434;  79, 439; 
80,684;  81,768. 

Capt.  W.  Ludlow,  1882-83.    B.,  88,  755. 

Lt;  Col.  Q.  Weitzel,  1883-84.    K.,  83, 617. 

Uai.  W.  H.  Heuer,  1884-85.    B.,  84, 816. 

W.  F.  Smith,  U.  S.  agt.,  1885-98.  R.,  85, 872;  86, 
858;  87, 829;  88,  740;  (Maj.)  89,  883;  90,  921;  91, 
1160,1225;  98,948;  93,1196;  94,873;  95,1113;  96, 
945;  98, 1149. 

Assistants: 

Lt.  M.  E.  Brown,  71,  77;  78,  74;  73,  79;  74, 90; 
75, 95. 
Capt.  Wm.  Ludlow,  77, 52. 
J.  J.  Lee.    E.,  78,  434;  79,  440. 
W.P.Smith.    B.,  85,  874. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  3  ps.,  each  120,000, 160,000,  and 
for  completing  repairs,  J7,000;  total,  $67,000,  71, 
690;  74,  ii,  135;  75,  ii,  177.  Increased  to  $100,000, 
74,  ii,  135;  75, 177.    Increased  to  $120,000,  77,  258. 

By  Col.  Macomb,  1879,  to  complete  existing  proj., 
$3,000,  and  tor  a  proposed  addl.  p.,  $20,000,  79,  72, 
440. 

OBSTBUCTIONS.    (See    Private    (corporate) 
work.) 

OFEBATIONS.' 

1870-71.  Kemoval  of  decayed  and  broken 
woodwork  commenced  Apr.  19  and  rebuilding  the 
superstr.  with  St.  by.  hired  labor  was  continued 
until  the  app.  was  exhausted,  71,  79,  689. 

1872-73.  The  St.  superstr.  on  old  crib  com- 
pleted, the  unfinished  p.  in  the  middle  of  the  H. 
has  been  removed,  andT  a  crib  foundation  for  new 
p.  commenced,  73, 80,  863. 

1873-74.  Obstr.  of  St.  and  timber  removed, 
woodwork  of  old  p.  on  lower  line  of  H.  sheathed 
with  oak  and  corners  protected  with  iron,  and  a 


new  p.  consisting  of  crib  substr.,  and  st.  superstr. 
completed,  74,  90,  ii,  136. 

1874-76.  The  constr.  of  a  new  p.  in  progress, 
75, 96. 

1875-76.  A  new  ice  p.  completed  and  108'  of 
coal  wharf  removed,  76,  58,  268. 

1876-77.  Removal  by  contract  of  110'  addl.  of 
the  coal  wharf  in  progress  and  contract  awarded  for 
building  foundation  for  a  new  ice  p.,  77,  63,  258. 

1878.  110'  of  coal  wharf  removed  and  a  p.  head 
built;  the  crib  foundation  for  the  new  ice  p.  com- 
pleted, 78,  59,  434. 

1878-79.  The  new  ice  p.  with  st.  superstr. 
completed,  79,  71. 

1879-80.  17,000  c.  y.  dr.;  old  wreck  near  Pier 
H  removed;  100  c.  y.  riprap  placed  along  outer  face 
of  outer  p. ;  repairs  to  ps.,  80, 584. 

1881-83.  Cribwork  constr.  under  contract 
nearly  completed,  88, 766. 

1883-83.  Work  in  accordance  with  proj.  com- 
pleted, 83,  618. 

1886-87.  30,015  c.  y.  dr.  and  ps.  repaired  and 
riprapped,  87,  829. 

1887-88.  252  c.  y.  riprap  placed  aroimd  Piers 
K  and  M;  Pier  N.  repan:ed;  work  done  by  hired 
labor,  88,  740,  741. 

1891-98.  Old  p.  renewed  and  ice  p.  constr., 
93, 948. 

1893-94.    31,000  c.  y.,  p.  m.,  dr.,  94, 873. 

1897-98.    3  ps.  repaired,  98, 1149. 

PHYSICAL  CHABACTEBISTICS. 

Described,  71,  79,  690. 

PRIVATE  (CORPORATE)  WOBK. 

Wharf  built  about  1836  by  RS.  obstructed  H. 
75,  ii,  177. 

PBOJECTS. 

One  of  a  series  of  ice  Hs.  estab.  in  colonial  days, 
71, 690. 

By  Lt.  Col.  Kurtz,  1871,  repairs  to  existing  ps., 
removal  of  an  unfinished  p.,  and  the  constr.  of  3 
addl.  ps.;  cost,  $67,000,  71,  690. 

By  Col.  Macomb,  1879,  addl.  p.  required  to  perfect 
H.;  cost,  $20,000,  79,  439,  440. 

By  Col.  Macomb,  1881,  constr.  of  1  addl.  p.,  and 
dr.;  est.,  $23,000,  81,  768. 

By  W.  F.  Smith,  U.  S.  agt.,  1884,  removal  and 
reconstr.  of  Pier  H,  repairs  to  Pier  K,  and  dr.;  est., 
$20,600,  85,  875,  876;  86,  126. 

SURVEYS. 

79,  440;  87,  830;  94,  874. 


Part  (j),  H-3    Delaware  River — Marcus  Hook  Harbor,  Pa. 


APPBOPRIATIONS.    (See  Part  (a).) 

COMMEBCE. 

Rules  for  use  of  landing  ps.  approv.  by  Sec.  of 
War  Apr.  29, 1904,  04, 1196, 1197. 

CONTRACTS. 

1867.  W.  H.  Rotan,  materials  and  labor. 
A.  P.  Eyre,  materials  and  labor.  J.  C.  Leiper, 
materials.  Crane  &  Keaveny,  labor.  J.  R.  Grant, 
materials.    67, 435,  436. 

Mismanagement  and  bad  faith  of  A.  P.  Eyre,  69, 
380.  Difficulties  and  delays  caused  by  the  system 
of  letting  of,  67, 431;  71,  687. 

1880.    Mount  Waldo  Granite  Co.,  2  ps.,  81, 767. 

1883.  Leiper  &  Lewis,  p.  constr.,  83,  617. 

1884.  Leiper  &  Lewis,  p.  constr.,  84,  814. 

1885.  American  Dredgmg  Co.,  dr.,  20*  o.  j., 
86, 832.  Davis,  Irvin  &  Sanville,  driving  moormg 
piles,  86,  833. 

1887.    r.  Lunt,  ice  p.,  87,  803. 
-    1888.    P.  C.  Someis,   dr.,   14$  c.  y.    H.  H. 
Dambly,  repairs  to  ps.  and  placing  mooring  piles, 
$1,557.50.    89, 868. 

1893.  Davis  &  Irvin,  repairs  to  landing  ps.  and 
placing  7  groups  of  mooring  piles,  $1,014,  93,  930. 

Misc.  contracts  for  repairs,  etc.,  93, 1168;  94, 848. 


1903.  Henhoeffer  &  Vaughn,  repairing  2  land- 
ing ps.,  04, 1196. 

ENCROACHMENTS. 

Improper  use  of  ps.  by  vessel  owners,  87,  802. 

ENGINEERS. 

Chief  of  Engineers.    B.,  66,  ii,  41,  iii,  21,  31 

67,  43;  68,  63;  69,  53;  70,  71;  71,  78;  73,  75;  73, 
80;  74,  91;  75,  97;  76,  59;  77,  54;  80,  93;  81, 120: 
83, 120;  83, 118;  84, 128;  86, 120;  86, 117;  87,  79 
88,  79;  89,  98;  90,  88;  91,  118;  98,  114;  93,  123 
94,  112;  95,  126;  96,  114;  97,  146;  98,  149;  99, 
171;  00,  195;  01,  235;  03,  178;  03,  166;  04,  163 
05,  160;  06,  173;  07,  182;  08,  190;  09,  195;  10, 
221;  11,  239. 

In  charge: 

Lt.  Col.  C.  S.  Stewart,  assigned  charge  July  21, 
1866,  66,  ii,  41,  iii,  21.    R.,  66,  iv,  221;  67,  431,  434; 

68,  697;  69,  380. 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  R.,  70,  424;  71, 
686;  73,  778;  73,  865;  74,  ii,  135;  76,  ii,  181;  76, 
270'  77  262 

Col.  J.  n!  Macomb,  1877-82.  R.,  78,  436;  79, 
444;  80,583;  81,764. 

Capt.  W.  Ludlow,  1882-83.    R.,  83,  750. 


1  History  of,  79,  439. 
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Lt.  Col.  G.  Weitael,  1883-84.    B.,  83,  616. 

Maj.  W.  H.  Heuer,  1884-85.    B.,  84,  814. 

U.  Col.  H.  M.  Robert,  1885-90.  B.,  86,  839;  86, 
832;  87,  802;  88,  701;  89,  866. 

Maj.  C.  W.  Raymond,  1890-.    E.,  90,  886;  91,  ■ 
1072;  93, 929;  93, 1168;  94,  848;  95, 1061;  96,  918 ; 
97,   1213;  (Lt.  Col.)  98,  1093;  99,  1344;  00, 1574; 
OX  1322 

Col.  Tared  A.  Smith,  1901-02.    E.,  03, 1046. 

Capt.  J.  C.  Sanford,  1903-08.  B.,  03,  984;  (Maj.) 
04, 1196;  05, 1081;  06, 1038;  07, 1101. 

Maj.  Herbert  Deakyne,  1908-.  B.,  08, 1139;  09, 
1160;  10, 1272;  11, 1362. 

T.  Valeutine.    B.,  75,  ii,  182;  78,  436;  79, 444. 
Lt.  A.  M.  D'Armit.    B.,  93, 1169. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Stewart,  completion,  $94,000,  66,  iii,  22, 
31,  iv,  222,  223. 

OPEBATIONS. 

1867-68.  2  brs.  connecting  p.  heads  and 
wharves  built,  2  cribs  simk,  and  2  more  nearly 
ready.  Wharves  and  p.  head  reoonstr.  68,  63, 
697,  698. 

1868-69.  Progress  slow  account  of  the  inef- 
ficiency of  one  of  the  contractors.  Two  cribs  sunk 
and  the  woodwork  of  those  sunk  last  year  com- 
plated.    69,  63,  380. 

1869-70.  2970:  y.  of  hammered  faoest.  and  896 
perches  rubble  backing  received  and  placed  in  posi- 
tion, 70,  71,  424. 

1870-71.  Closed  by  completion  of  the  ice  ps.; 
description  of  the  work,  71,  78,  687. 

1871-73.  Iron  ladders  attached  to  each  p.,  73, 
778. 

1873-73.  Heavier  ladders  substituted  and 
placed  in  recesses  cut  in  the  ps.,  73,  80,  865. 

1874-75.    Repairs  to  ps.  and  brs.,  75, 97,  ii,  181. 

1875-76.  Repairs  to  the  lower  outer  ice  p., 
76,  59,  270.  History  of  operations  since,  1867,  79, 
444. 

1877-78.    Minor  repairs  only,  78,  60,  436. 

1878-79.  Thorough  repairs  to  the  ps.;  con- 
necting brs.  rebuilt  and  drg.  to  18',  79,  73,  444. 

1880-81.  7  clusters  of  mooring  piles  driven 
along  inner  line  of  H.,  81,  765. 

1881-83.    Repairs  to  landing  ps.,  88,  760. 

1883-83.  Crib  substr.  for  p.  No.  7  sunk,  83, 
616. 

1883-84.  Pier  No.  7  completed  and  reoonstr. 
of  p.  No.  5  commenced,  84, 814. 

1884-85.    Pier  No.  6  reoonitr.,  85, 839. 

1885-86.  34,000  c.  y.  dr.  and  2  groups  of  moor- 
ing piles  placed,  86, 832,  833. 

1886-87.  Constr.  of  crib  substr.  for  p.  No.  6, 
87, 802. 

1887-88.  58,000  o.  y.  dr.  from  shoal  area  at 
lower  end  of  H.;  proposed  new  p.  completed;  pile 
foundations  of  p.  No.  6  removed,  and  2  groups  of 
mooring  piles  placed  between  existing  ps.,  88, 702. 

1888-89.  100,000  c.  y.  dr.  and  landing  ps.  re- 
paired, 89, 867. 


1893-93.  7  mooring  piles  were  replaced  and  1 
repaired,  and  repairs  were  made  to  2  ps.,  93, 11G8. 

1893-94.  2  landing  ps.  repaired  and  1  group  of 
mooring  piles  placed  in  H.,  94, 849. 

1895-96.  3  groups  of  mooring  piles  driven  and 
1  group  repaired,  96, 919. 

1897-98.    2  landing  ps.  repaired,  98, 1093. 

1903-04.  2  landing  ps.  repaired;  cost,  $1,637.94 
04, 1196. 

1908-09.  Repairs  to  ice  ps.  by  replacing  st 
moved  out  of  place;  cost,  $37.54,  09, 1160. 

1910-11.    Repairs  to  ps.,  11, 1362. 

PHYSICAL  CHAEACTEBISTICS. 

66,  iv,  221;  76,  ii,  182. 
PLANS.    (See  Estimates  and  Projects.) 

To  extend  a  branch,  of  the  Chester  &  Delaware 
RR.  on  to  the  ps.  B.  of  DO.,  asst.  eng.,  and  letter 
of  Wm.  Ward,  76,  ii,  181, 182,  183. 

PBIVATE  WOBK. 

In  1785  Pa.  built  2  wharves  upon  crib  piers  for 
commerce.  In  1829  Congress  repaired  piers  and 
imp.  harbor,  10,  221. 

The  citizens  repaired  p.  and  wharf  to  prevent 
their  entire  destruction,  66,  iv,  221. 

Revocable  license  granted  by  Sec.  of'  War  to 
Joseph  N.  Pew  to  erect  and  maintain  a  p.,  02, 1046; 
modified  to  permit  extension  of  p.  175'  farther,  03, 
984;  04, 1196. 

PROJECTS.    (See  Estimates  and  Plans.) 

Original,  a  h.  of  refuge  from  running  ice,  68, 699; 
70,  425. 

By  Maj.  Stewart,  repairs  and  imp.,  consisting  of 
new  br.  and  ps.,  66,  iv,  221,  223.  Description  of, 
as  completed,  71,  78,  687. 

The  orig.  proj.  of  1866,  with  the  amendments 
thereto,  proposed  a  h.  for  the  protection  of  vessels 
against  moving  ice  by  the  constr.  of  st.  ps.  behind 
which  vessels  could  anchor,  and  the  building  of  a 
bulkhead  about  1,800',  parallel  with  the  shore  line 
and  about  160'  outside  of  h.-w.  line,  together  with 
the  'd.,  by  dr.,  of  the  area  behind  the  ps.  and  in 
front  of  the  bulkhead,  86,  117.  Total  amount 
app.,  1829  to  1886,  inclusive,  $199,000;  amount  re- 
quired to  complete  proj.,  $35,000,  86,  833. 

By  Lt.  Col.  Robert,  1888,  excavation  of  h.  to  24' 
m.  1.  w.  outside  the  line  running  midway  between 
each  pair  of  Ice  ps.;  from  this  line  gradually  di- 
minishing to  18'  along  the  line  running  midway 
between  the  inner  ice  ps.  and  the  landing  ps., 
gradually  diminishing  to  12'  on  the  line  joining 
the  head  of  the  landing  ps.,  from  which  latter  line 
the  bottom  would  take  a  gentle  slope  of  about  1  on 
6  until  it  reached  natural  bottom.  Amount  of  dr. 
required,  100,000±  c.  y.  The  proj.  provided  for 
the  reoonstr.  of  the  upper  courses  upon  2  of  the  U.  S. 
landing  ps.;  est.,  $20,000,  89,  867. 

SURVEYS. 

By  Col.  Macomb,  79,  444. 

Ex.  by  Maj.  Raymond,  1896-96,  95, 1061;  96,919. 

Maps.    Plan  of  ice  h.,  79, 444;  88, 702;  08, 1046. 


Part  (k),  H-3        Delaware  River— Chester  Harbor,  Pa. 


CONTRACTS. 

1867.  B.  Booth,  materials,  67,  439.  J.  R. 
Grant,  materials,  67,  439.  J.  Nelson,  labor,  67, 
439. 

1868.  J.  E.  Neall,  materials,  68,  702.  P. 
McAdams,  materials,  68,  702.  H.  Bitting,  labor, 
68,  702. 

ENGINEERS. 

Chief  ot  Engineers.  B,.,  66,  7,  ii,  41,  ill,  22; 
67,  43;  68,  63;  70,  32;  71,  81;  73,  80;  76,  97,  169; 
76,  69;  77,  54;  78,  60;  79,  72;  80,  94;  81,  121; 
83, 120;  83, 119;  84, 128. 

In  charge: 

Lt.  Col.  C.  S.  Stewart,  1866-68;  66,  ii,  41,  iii,  22 
B.,  66,  iv,  224;  67,  437;  68,  700, 


Lt.  Col.  J.  D.  Kurtz,  1870-77;  70,  71.  K.,  71, 
705;  73,864;  75,ii,  183;  76,271;  77,262. 

Col.  J.N.  Macomb,  1877-82.  B.,  78, 437;  79, 443; 
80,  584,  611;  81,  767. 

Capt.  W.  Ludlow,  1882-83.    E.,  83,  756. 

Lt.  Col.  G.  Weitzel,  1883-84.    B.,  83,  617. 

Maj.  W.  H.  Heuer,  1884.    B.,  84,  816. 

Assistants: 

E.  Hergesheimer,  66,  iv,  224. 

T.  Valentine.    B.,  75,  ii,  185;  78,  437;  79, 443. 

Capt.  W.  Ludlow.    B.,  80,  612. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Stewart,  entire  completion  of  repairs, 
$11,000,  66,  iii,  22.  In  detail,  66,  iv,  225,  226.  For 
.renewal  and  general  repaire  in  10  years,  $7,000,  68, 
701. 
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By  Lt.  Col.  KurtZj  aggregate  for  a  now  h.,  $123,- 
000,  71,  706.    Repairs,  $6,000,  76,  ii,  183;  76,  271. 
By  T.  Valentine,  repairs,  $3,153.60,  76,  ii,  186. 

LEGISLATION. 

Recom.  by  Lt.  Col.  Stewart  that  the  US.  might 
retrooede  the  ps.  to  the  State,  67,  438. 


OPERATIONS. 

1866-67.    Repairs  in  progress,  67,  43. 

1867-68.  Repairs  completed,  details,  68,  63, 
700. 

1878-73.  Repairs  to  ps.  and  brs.  to  the  amount 
of  $550,  73,864. 

1876-77.  Repairs  to  ps.  and  brs.  by  hired  labor 
to  the  amount  of  $2,600,  77, 54,  262. 

1878-79.  Repairs,  and  oonstr.  of  a  new  con- 
necting br.;  79,72,  443. 

PHYSICAL  CHARACTEEISTICS. 

Description,  66,  iy,  224;  68,  701;  71, 706;  76,  Ii, 
184. 

FLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Kurtz,  to  abandon  the  old  h.  and 
estab.  one  above  the  city,  composed  of  6  ps.,  71, 706. 


PKIVATE,      COKPOBATE,      AND      STATE 
WOBK. 

The  orig.  ps.  and  wharves  were  ceded  to  the  U".  S. 
by  Pa.,  76,  ii,  186. 

Private  wharves  built  between  the  U.  S.  ps.,  67, 
438. 

Proposed  occupancy  of  lower  p.  by  the  Chester  & 
Delaware  R.  RR.  Co.,  76,  ii,  184,  186. 

PROJECTS.    (See  Estimates  and  Plans.) 
Orig.,  for  H.  of  refuge  against  floating  ice,  66,  iv 

224,  226. 
By  Maj.  Stewart,  repairs,  details,  66,  iv,  225,  226. 
By  Lt.  Col.  Kurtz,  repairs  to  ps.  and  bulkhead, 

and  reoonstr.  of  brs.,  77,  262. 

SUBVETS. 

Assigned  to  Maj.  Stewart,  66,  ii,  41.  Made  in 
Sept.  and  Oct.,  1866,  66,  iii,  22,  by  E.  Hergesheimer. 
B.,  66,  iv,  224. 

An  act  July  11,  1870,  70,  31,  32;  ex.  by  Lt.  Col. 
Kurtz.    B.,  71,705. 

Ex.  or  sur.  an  act  Mar.  3,  1875,  of  lower  p.,  75, 
169;  made  by  Lt.  Col.  Kurtz.    B.,  76,  ii,  184,  185. 

An  act  Mar.  3,  1879;  assigned  to  Col.  Macomb, 
79, 72,  443. 

Ex.  for  iooH.,  Marcus  Hook  and  Chester,  an  act 
Mai-.  3,  1879;  made,  1880,  by  Col.  Macomb,  80,  611. 

"■    s.    Plan,  ice  H.,  79,  443. 


Part  (1),  H-3    Delaware  River — Philadelphia,  Pa.,  and  Camden, 
N.  J.     (Harbor  between.)  '■ 


APPBOPEIATIONS.    (See  Part  (a).) 

COMMERCE. 

Existing  C.  and  necessity  for  increased  chan. 
fecilities,  88,  684,  687. 

CONTEACTS. 

1893.  Jas.  A.  Mundy  &  Co.,  dr.,  101*  c.  y.; 
depositing  and  spreading  material  on  League  Isld., 
9J(t  c.  y.,  93,  907.  Time  for  completion  of  contract 
extended,  93,911. 

In  1892  contract  of  J.  A.  Mundy  &  Co.  annulled, 

93. 1154. 

1893.  American  Dredging  Co.,  dr.,  14.2*0.  y . ; 
removal  of  revet.,  81.90 1.  f.;  depositing  and  spread- 
ing dr.  material  on  League  Isld.,  1600.  y.  ($3,403,780), 

93. 1155. 

ENGINEERS. 

Chief  of  Engineers.  B.,  88,  78,  86;  89,  96; 
90,86;  91, 110;  93, 112;  93, 121;  94, 108, 110;  9S, 
124;  96,  112;  97,  144;  98,  147;  99,  168;  00,  193; 
01, 230;  03, 172;  03, 159;  04, 149;  06, 157;  06, 172, 
177;  07, 181. 

Boards: 

Convened,  Phila.,  1888,  to  report  upon  a  plan  for 
the  removal  of  Smith,  Windmill,  and  Pettys  Islds., 
in  the  Del.  R.  between  Phila.  and  Camden.  B., 
88,  679.  (Col.  Craighill  and  Lt.  Cols.  Comstook 
and  Robert.) 

US.  Commission  advisory  to  the  board  of  H. 
commissioners  of  the  port  of  PJiila.  E.,  88,  718, 
720.  (Capt.  White,  u;  S.  N.;  H.  Mitchell,  U.  S. 
C.  &  G.  S.;  and  Lt.  Col.  Robert.) 


Convened,  Phila.,  Oct.  10,  1890,  by  S.  O.  No.  20, 
to  R.  on  the  estab.  of  H.  lines,  port  of  Phila.  R., 
91, 1122.  (Cols.  Craighill  and  Comstook,  and  Maj 
Raymond.) 

In  charge: 

Lt.  Col.  H.  M.  Robert,  1888-90.    B.,  88,  678,  722; 

Maj.  C.  W.  Raymond,  1890-.  E.,  90,  882;  91, 
1029;  93,  906,  913,  914;  93,  1162;  94,  836;-  95,  1032; 
96,  897;  97,  1206;  (Lt.  Col.)  98,  1086;  99,  1328, 
(final  E.)  1330;  00, 1566;  01, 1310,  1317. 

Capt.  Spencer  Cosby,  1902.  E.,  03,  1025,  1027, 
1032, 1041. 

Maj.  J.  C.  Sanford,  1903-08.  B.,  03, 958,  960;  04, 
1182,  1187,  1193;  06,  1073,  1079;  06,  1038;  07,  1100. 

LEGISLATION. 

Legal  proceedings  for  the  condemnation  of  Smith 
and  Windmill  Islds.,  89,  863;  90,  883. 

Pa.  and  the  city  of  Phila.  enacted  laws  to  facili- 
tate the  reconstr.  of  the  Phila.  water  front  in  accord- 
ance with  the  proj.  of  the  U.  S.,  93, 1154. 

Resolution  passed  by  the  legislature  of  N.  J.  ask- 
ing for  a  modification  of  the  proj.  for  the  constr.  of 
a  dike  at  Fishers  Pt.,  N.  J.,  96, 1036. 

Pa.  passed  a  law  providing  for  at  least  160'  dis- 
tance between  wharves,  97, 1208. 

OBSTBUCTIONS. 

In  1894  the  Pa.  quarantine  commission  com- 
plained that  the  dr.  material  deposited  back  of 
Tinicum  Isld.  was  obstr.  the  chan.,  96, 1041. 

In  1894  the  Navy  Dept.  eom;plained  that  the  de- 
posit of  dr.  material  in  the  vicmity  of  League-  Isld. 
was  causing  shoaling  in  front  of  its  docks,  95, 1044. 


■(ESTABLISHMENT  AND  BEGULATION  OF  THE  POET  WABDEN'S  LINE.) 


ENGINEERS. 

Chief  of  Engineers.    B.,  73,  83,  886;  74,  93. 
Boards: 

Convened,  Apr.,  1873.  Considered  the  subject  of 
"the  imperfect  and  uncertain  condition  of  the  port 
warden's  line  of  Philadelphia  and  adjacent  waters." 
Recom.  that  the  subject  be  referred  to  the  municipal 
authorities  of  Phila.,  73,  887.  (Col.  Woodrufl,  Lt. 
Cols.  Wright,  Newton,,  and  Kuri^z,  and  Maj.  Craig- 
hill.) 


In  charge: 

Lt.  Col.  J.  D.  Kurtz.    E.,  74,  ii,  145, 146;  77, 270. 
Capt.  W.  Ludlow,  in  temporary  charge,  1877,  78, 
431. 
Col.  J.  N.  Macomb.    B.,  78,  443;  79,  462. 

SURVEY. 

By  U.  S.  Coast  Sur.,  1878,  78,  443. 
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In  1896  the  citizens  ot  Gloucester  and  Salem 
Counties,  N.  J.jprotested  against  the  dumping  of 
dr.  material  in  Hog  Neck  Chan.,  96, 904. 

OPERATIONS. 

1890-91.    10,318  0.  y.  dr.,  93, 908. 

1891-9a.  312,111  c.  y.  dr.  and  2,330 1. 1.  of  revet, 
removed,  98, 908,  910. 

1898-93.  6,495  1.  t.  of  revet,  removed,  596,108 
c.  y.  dr.  from  WindmUl  Isld,,  and  327,228  c.  y.  de- 
posited on  League  Isld.,  93, 1154. 

1893-94.  14,839 1. 1.  of  revet,  removed,  4,924,390 
c.  y.  dr.  from  Windmill,  Smith,  and  Pettys  Islds., 
and  1,021,123  o.  y.  deposited  on  League  Isld.,  94, 
838 

1S94-9S.  2,184  1.  f.  of  revet,  removed,  4,697,365 
c.  y.  dr.  from  Smith  and  Pettys  Islds.,  and  719,526 
c.  y.  deposited  on  League  Isld.,  95, 1033. 

1895-96.  4,488,837  c.  y.  dr.,  and  634,245  c.  y: 
deposited  on  League  Isld.,  96,  899. 

1896-97.  3,966,027  o.  y.  dr.  from  H.,  and  the 
deposit  of  material  at  League  Isld.  completed  by 
the  addition  of  594,766  c.  y.,  97, 1206. 

1897-98.    2,978,295  o.  y.  dr.,  98, 1085. 

1898-99.  Removal  of  projecting  points  of  r. 
apposite  Rush  St.  and  below.  Cramp's  shipyard, 
99  1329. 

1905.«6.  98,432  u.  y.  removed  by  U.  S.  dr. 
Delaware,  06, 1038. 

1906-07.  10,968  c.  y.  removed  by  U.  S.  dr. 
Delaware,  making  total  of  109,400  c.  y.,  07, 1100. 

PHYSICAL  CHARACTERISTICS. 

Description  of.   Smith,   Windmill,  and  Pettys 
Islds.,  88, 680. 
Physical  results  of  the  work,  99, 1335. 

PRIVATE  (CITY)  WORK. 

Beoonstr.  of  water  fronts,  99, 1336. 

Pier  extensions,  94,  838;  96, 1034,  1051;  96,  900, 
97, 1206;  98,  1086. 

Bulkhead  constr.,  01, 1312;  09, 1140;  10, 1267. 

Pier  extensions,  01, 1312;  03, 1027, 1028;  03, 960; 
04, 1187;  05, 1074;  06, 1030;  07, 1087. 

PROJECTS. 

By  joint  resolution  Feb.  17,  1888,  »5,000  was  app. 
for  sui.  of  B.  between  Phila.  and  Camden,  and  the         Haps.    88,  682;  95, 1034;  98, 1086;  99, 1338. 


Sec.  of  War  au.  to  appoint  BE.  to  ex.  and  R.  upon 
thispart  of  theB. 

By  BE.,  1888,  imp.  ot  Del.  E.  between  Phila., 
Pa.,  and  Camden,  N.  J.,  by  the  removal  of  Smith, 
Windmill,  and  a  portion  of  Pettys  Islds.  and  adja. 
cent  shoals,  securmg  a  chan.  from  Eaighns  Pt.  to 
Fishers  Pt.  2,000'  w.  The  d.  on  the  Pa.  side,  com- 
mencing about  300'  from  the  existing  wharf  line,  to 
admit  of  wharf  extension,  to  be  26'  x  1,000'  m.  I.  w. ; 
the  d.  across  the  remaining  half  of  the  chan.  to  de- 
crease from  26'  to  12'  on  the  N.  J.  side;  est.,  13,600,- 
000,  88,  682,  684.  (Col.  Craighill  and  Lt.  Cols. 
Comstock  and  Bobert.) 

The  proj .  for  the  imp.  of  the  H.  modified  act  Mar. 
3,  1891,  to  provide  for  the  deposit  of  material  on 
League  Isld.,  and  the  cost  of  dr.  under  this  addl. 
condition  est.  at  $3,053,000,  93,  1163.  Act  July  13, 
1892,  modified  the  act  of  1891  so  as  to  provide  for 
the  deposit  of  material  at  other  places  as  well  as  at 
League  Isld.,  93, 1163. 

H.  lines  estab.  by  Sec.  of  War,  1894,  94, 864. 

In  1895  Maj.  Baymond  est.  that  the  total  amount 
of  material  required  to  be  removed  -  during  the 
entire  work  would  amount  to  21,046,000  c.  y.,  96, 
900. 

By  Maj.  Baymond,  1898,  sur.  to  include  gaugings 
ot  the  flow  and  determinations  of  the  velocities  of 
the  current  in  the  H.,  etc.;  cost,  $11,200,  98, 1086. 

Under  proj.  for  expend,  of  1390,000,  work  in  H. 
is  combined  with  work  under  the  general  proj, 
below  Christian  St.,  Phila.,  09, 1139. 

SURVEYS. 

Minor  sur.  and  ex.,  95,  1034;  96,  899;  97, 1206; 
98,  1085;  99, 1329. 

Gloucester  to  Fishers  Pt.,  to  locate  new  system  ot 
triangulation  stations,  and  the  shore  lines  ot  Phila. 
and  Camden,  and  at  s.  end  of  Pettys  Isld.,  01, 1310. 

West  ot  Pettys  Isld.,  to  determine  changes,  02, 
1026. 

Greenwich  ps.,  to  determine  extent  of  shoaling 
in  chan.  in  front  ot,  03, 968. 

Pre.  ex.  au.  Mar.  3,  1905,  Del.  B.,  at  Phila.,  for 
removal  o  tshoal  opposite  Greenwich  coal  ps.;  S., 
Maj.  Santord,  1905  (unfav.),  06, 177.' 

Ex.  of  part  of  H.,  and  sur.  ot  water  front,  and  all 
new  ps.  and  extensions  located,  08, 1130. 


Part  (m),  H-3       Delaware  River — Near  Bordentown,  N.  J. 

APPROPRIATIONS.    (See  Part  (a).) 


COMMERCE. 

Necessity  tor  greater  d.,  08, 1138. 

CONTRACT. 

1908.    American  Dredging  Co.,  dr.,  li^^  c.  y., 
p.  m.,  08, 1139. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  08, 190;  09, 194;  10, 
220. 

In  charge.    Maj.  Herbert  Deakyne,  1908-.    R., 
08, 1138;  09, 1148;  10, 1270. 

OPERATIONS. 

1908.    Work  about  60%  completed,  08, 1139. 


1908-09.  Total  ot  64,221  c.  y.,  p.  m.,  removed 
and  placed  on  shore;  work  completed,  09, 1148. 

Operations  to  be  merged  hereafter  into  general 
imp.  ot  Del.  E.,  from  Allegheny  Ave.,  Phila.,  to 
Trenton,  N.  J.,  10,  220. 

PROJECT. 

By  Maj.  Herbert  Deakyne,  dr.  chan.  7'  x  200'  x 
3,800'  m.  1.  w.  through  bar,  08, 1138, 1139. 

STJRVEYS. 

Between  Bordentown  and  Trenton,  made  in 
Aug.,  1900,  by  Lt.  Col.  Baymond,  to  determine 
condition  ot  E.  to  the  head  ot  tide  at  Trenton,  01, 
1311. 

Sur.  by  Maj.  Deakyne,  to  determine  means  of 
relief  for  C,  08, 1138. 


Part  (n),  H-3    Delaware  River,  N.  J.  and  Pa. — at  Perriwig  Bar. 


APPROPRIATIONS.    (See  Part  (a).) 

CONTRACTS. 

1907.    American  Dredging  Co.,  dr.,  330  c.  y., 
p.  m.,  08, 1137. 

ENGINEERS. 

Chief  ol  Engineers.    R.,  06,  177;  07,  181;  08, 

189;  09, 193;  10,  219. 


In  charge: 

Maj.  J.  C.  Santord,  1903-08.    R.,  07, 1100. 
Maj.  Herbert  Deakyne,  1908-.    R.,  08, 1137;  09, 
1147;  10, 1270. 

OPERATIONS. 

1907-08.  140,801  c.  y.,  p.  m.,  removed;  work 
completed.  Part  pumped  into  old  chan.  and  part 
deposited  on  N.  J.  shore,  08, 1137, 1138. 


1  H.  D.  230,  59th,  1st. 


rSee pp.  14-22  for") 
Lexplanattons,  etcj 
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Operations  to  be  merged  hereafter  Into  general 
imp.  of  Del.  E.  Allegheny  Ave.,  Phila.,  Pa.,  to 
Trenton,  N.  T.,  10,  219. 

PROJECT. 

By  Mai.  Sanford,  dr.  T  x  200'  m.  1.  w.  in  3  straight 
readies;  est.,  t50,000,  06, 177;  07, 1100. 


SCBVBTS. 

Pre.  ex.  and  sur.,'  06, 177. 

Sur.  to  determine  changes,  07,  1100;  08,  1138: 
09, 1147. 

Pre.  ex.  and  sm'.  an.  act  Mar.  3,  1905,  Perriwig 
Bar.  Bs.,  Maj.  Sanford,  19DS,  1906;  est.,  $50,000 
and  $1,500  au.  mainten.,'  06, 177. 

Maps.i 


Part  (o),  H-3    Delaware  River — at  Sewer  Shoal,  N.  J.  and  Pa. 


APFBOPRIATIONS.    (See  Part  (a).) 

CONTEACTS. 

1909.    American  Dredging  Co.,  dr.,  35*  o.  y., 
p.  m.,  09, 1150. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  09, 194;  10,220. 

In  charge.    Maj.  Herbert  Deakyne,  1908-.    R., 
09, 1149;  10, 1271. 


OPERATIONS. 

1909-10.  32,657  c.  y;,  p.  m.,  removed  and 
deposited  on  the  N.  J.  sliore;  work  completed,  09, 
1150;  10, 220, 1271. 

Operations  to  be  merged  hereafter  into  general 
imp.  of  Del.  R.,  Allegheny  Ave.,  Phila.,  Pa.,  to 
Trenton,  N.  J.,  10, 220. 

PROJECT. 

By  Maj.  Deakyne,  straight  chan.  through  bar 
7'  X  200'  X  1,800'  m.  1.  w.,  09, 1149. 


Part  (p) ,  H-3    Delaware  River — Lalor  Street,  Trenton,  to  Upper 
Railroad  Bridge,  N.  J. 


APPROPRIATIONS.   (See  Part  (a).) 

ENGINEERS. 

Chief  of  Engineers.    R.,  10, 224;  12, 281. 

In  charge.  Maj.  Herbert  Deakyne,  1910-.  R., 
12, 1562. 

OPERATIONS. 

1911-12.  No  work  done,  pending  condemna- 
tion proceedings  by  city  of  'Trenton  for  securing 
water-front  property  necessary  for  substantial  ter- 
minal facilities,  12, 1562. 

PHYSICAL  CHARACTERISTICS. 

Details,  13,  281. 


PROJECT. 

Proj.  au.  act  July  25,  1912,  provides  for  dr.  chan. 
12'  X  200'  m.  1.  w.,  with  turning  basin  at  its  upper 
end,  of  same  d.,  300'  x  400',  along  N.  J.  side  of  R., 
Lalor  St.  to  upper  RR.  br.,  Trenton;  est.,  $164,000,2 
10,224;  12,281. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  for  greater 
d.;  Rs.,  Maj.  Deakyne,  1909 and  1910;  est., $164,000,2 
10,  224. 

Map.2 


Part  (q),  H-3    Delaware  Riverj  N.  Y.,  N.  J.,  and  Pa. — at  or  Near 
the  Mouth  of  Neversink  River. 


APPROPRIATIONS.    (See  Part  (a).) 

COMMERCE. 

R.  at  this  point  not  navigable  for  C.  purposes 
other  than  rafting  of  lumber,  etc.;  main  object 
sought  is  relief  from  floods  due  to  ice  gorges,  10, 
212,213. 

ENGINEERS. 

Chief  of  Engineers.    R.,  08, 193;  09, 198,  199; 

10, 212;  11, 233;  12, 279. 

Boards.  BEEH.  reoom.  plan  of  Maj.  Sanford, 
1909.  f  J  , 

In  charge.  Maj.  Herbert  Deakyne,  1908-.  B., 
10, 1256;  11, 1349;  12, 1561. 

LEGISLATION. 

Sec.  Port  Jervis  Board  of  Trade  reports  no  final 
action  had  been  taken  by  State  legislatures  toward 
providing  their  share  of  the  money  necessary  (see 
Projects),  11, 1349;  12, 1561. 


PROJECTS. 

By  Maj.  Sanford,  removal  of  r.  ledge  known  as 
Sims  Clip  to  3'  below  m.  summer  stage,  removal  of 
portion  of  Storms  Isld.  to  m.  summer  stage,  constr. 
of  dike  across  the  head  of  Bendkill,  behind  Storms 
Isld,,  and  another  dike  across  the  subsidiary  chan. 
which  separates  the  two  parts  of  Storms  Isld.;  est., 
$61,392.50;  States  of  New  York,  New  Jersey,  and 
Pennsylvania,  or  other  local  interests,  to  supply 
$54,780  before  U.  S.  app.  of  1910  to  be  available,  10, 
1255, 1256. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907.  R.,  Maj. 
Sanford,  1907  and  1908,  for  removal  of  bars  and 
other  obstr.  at  and  near  mouth  of  Neversink  R., 
and  of  Del.  R.  at  and  near  mouth  of  Neversink  R.; 
est.,  $61,392.50,  of  which  $6,612.60  for  removal  of  r. 
ledge  known  as  Sims  Clipp  should  be  borne  by  U.  S. 
and  balance  ($54,780)  provided  for  by  State  and 
local  interests,'  08, 193;  09, 198-199. 

Map  .3 


1  H.  D.  852,  59th,  1st. 


2  H.  D.  839,  61st,  2d. 


'  H.  D.  1164,  60th,  2d. 
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H-18 

APPROPRIATIONS. 

1882,     $10,000,83,612. 
1894,         2,000,  96, 1076. 


FRANKFORD  CREEK,  PA. 


Total,    12,000 

COMMERCE. 

Statement  of  manufacturing  industries  concerned. 
Value  and  capacity  of  the  Frankfcrd  Arsenal,  88, 
826  827 

C.  interests  of  the  creek  did  not  warrant  further 
app.,  88,  698,  699. 


CONTRACTS. 

1883.    American  Dredging  Co., 
83,  612. 


dr.,  23(1;  c.  y-. 


ENGINEERS. 

Chief  of  Engineers.  R.,  81, 129;  82, 127;  83, 
117;  84, 127;  85, 119;  86, 116;  87,78;  88,77;  95, 
131;  96, 121;  13, 290. 

In  charge: 

Capt.  W.  Ludlow,  1881-83.    R.,  88,  822. 

Lt.  Col.  G.  Weitzel,  1883-84.    R.,  83, 611. 

Mai.  W.  H.  Heuer,  1884-85.    R.,  84,  810. 

Lt.  Col.  H.  M.  Robert,  1885-88.  R.,  86, 836;  86, 
829;  87,  799;  88,  698. 

Maj.  C.  W.  Raymond,  1890-96.  R.,  96,  1075; 
96  935. 

Maj.  H.  Deakyne,  18,  279. 


Assistants: 

E.  A.  Giesler.    R.,  88,  824. 

A.  Stierle.    R.,  83,  612;  84,  811. 

E.  D.  Thompson.    R.,  96,  937. 

OPERATIONS. 

1883-83.    35,178  c.  y.  dr.,  83, 612. 

PHYSICAL  CHARACTERISTICS. 

Description  of  creek  and  its  ohstr.,  88, 823. 

PRIVATE  (CORPORATE)  WORK. 

The  Penn.  RR.  Co.  straightened  the  chan.  be- 
tween Tulip  and  Roxborougn  Sts.  in  1896,  96, 936. 

PROJECTS. 

By  Capt.  W.  Ludlow,  1882,  chan.,  mouth  to 
Franktord  Ave.  Br.,  l.-w.  d.  of  7'  at  the  mouth, 
decreasing  to  3'  at  the  br.,  with  a  bottom  w.  of  50', 
est.,  $40,000, 88,823.  No  further  operations  recom.; 
84,  811;  87,  799. 

Congress,  1894,  app.  for  the  straightening  of  the 
creek  between  Tulip  and  Roxborough  Sts.,  Phila., 
96,  1076.  The  Penn.  RR.  given  permission  to  do 
the  work  under  certain  conditions,  96, 937. 

SCRVETS. 

Ex.  au.  act  Mar.  3, 1881;  made,  1882,  by  Capt.  W. 
Ludlow,  88,  822. 

Sur.  by  Maj.  Raymond,  1896,  96, 936. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910  (R.  to 
come),  13, 290. 

Maps.    95,1076. 
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APPROPRIATIONS. 


SCHUTLKILL  RIVER,  PA. 


1870, 

$15,000,70,71;  71,79. 

1871, 

10,000,71,79,692;  78,780. 

1872, 

40,000,  78,  76,  77,  780,  781. 

1873, 

40,000,73,81,867. 

1874, 

20,000,74,91,  ii,  139. 

1875, 

20,000,  76,98,  ii,  187,  188. 

1876, 

20,000,  76,  60,  273;  77,  55,  263. 

1878, 

30,000,78,61,439. 

1879, 

25,000,  79,  09,  418. 

1880, 

40,000,80,581. 

1881, 

40,000,81,762. 

1882, 

25,000,  88,  747. 

1884, 

25,000,84,812. 

1886, 

18,750,86,831. 

1888, 

25,000,88,701. 

1890, 

45,000,90,886. 

1892, 

.  46,250,98,925. 

1894, 

20,000,  96, 1059. 

1896, 

20,000,96,917. 

Total, 

625,000 

COMMERCE. 

Rapidly  increasing,  71,  79,  692. 

Extensive  arrangements  for  shipment  of  grain  at 
Girard  Pt.,  88,  749. 

C.  interests  and  requirements,  88,  700;  90,  885. 

Description  of,  93, 1166;  94,  847;  96, 1059. 

Imp.  already  completed  of  ^eat  benefit,  98, 1116. 

C.  mterests  of  great  and  mcreasing  value  and 
importance,  01, 236. 

CONTRACTS.! 

1870.  American  Dredging  Co.,  dr.,  30,  40,  and 
60i|!o.  y.,  71,693. 

1878.  American  Dredging  Co.,  removal  of  r., 
$17  c.  y.,  73,  868.    W.  H.  Beard,  dr.,  32(|;,  73,  868. 

1873.  American  Dredging  Co.,  removal  of  r., 
$26.60  0.  y.,  74,  il,  139. 

1874.  American  Dredging  Co.,  dr.,  18$  c.  y., 
76,  ii,  188. 


1876.  M.  F.  Brainard,  dr.,  IIH  c.  y.,  77, 265. 

1877.  M.  F.  Brainard,  dr.,  18*  c.  y .,  77, 266. 

1878.  American  Dredging  Co.,  dr.,  10,  21J,  and 
28$  c.  y.,  79,  419.  T.  Cuning,  removal  of  r.,  $23.50 
c.  y.,  79,  419. 

1879.  F.  Pidgeon,  removal  of  material,  80, 582. 

1880.  F.  Pidgeon,  dr.,  81, 763. . 

1888.  American  Dredging  Co.,  dr.,  25  to  46J 
c.  y.,  88,  748.  National  Dredging  Co.,  dr.,  2St 
c.  y.,  83, 615. 

1884.    National  Dredging  Co.,  dr.,  280  0.  y.,  86, 


1886. 
87,  801. 

1888. 
89, 866. 

1891. 

1893, 


American  Dredging  Co.,  dr.,  19*  c.  y., 
American  Dredging  Co.,  dr.,  19*  c.  y., 


F.  C.  Somers,  dr.,  18.90  c.  y.,  91, 1071. 
F.  C.  Somers,  earth-dike  constr.,  7.4( 
c.  y.,  98,  925.  B.  G.  Bailey,  pilftdike  constr., 
$15.87  1.  if.,  and  earth  filling,  10*  c.  y.,  92,  926. 
American  Dredging  Co.,  dr.,  19it  c.  y.  ($33,150), 
93,1166. 

1894.  Delaware  Construction  Co.,  pile  dike: 
Timber  work,  at  $17.50 1.  f. ;  filling  dike,  at  m  «•  7- 
($19,750),  96, 1060. 

1896.  Virginia  Dredging  Co.,  dr.,  13.4*  c.  y. 
($7,638),  97,  1212. 

1900.  River  &  Harbor  Improvement  Co.,  dr. 
required  by  proj.,  01, 1320. 

ENGINEERS. 

Chief  of  Engineers.  R.,70,71;  71,79;  73,76; 
73,  81;  74,  91;  76,  98;  76,  69;  77,  64;  78, 61;  79, 
69;  80,  93;  81, 120;  83, 119;  83, 117;  84, 127;  86, 
119;  86,  116;  87,  78;  88,  78;  89,  97;  90,87;  91, 
112;  93, 113;  93, 122;  94,  111;  96, 126;  96. 113;  97, 
146;  98, 148,  157;  99, 169;  00, 193;  01,  233. 

In  chsirge:  _„ 

Lt.  Col.  J.  D.  Kurtz,  1871-77.    R.,  71,  692;  78, 

780;  73,  867;  74,  ii,  138;  76,  ii,  187;  76,  271;  77, 


I  Various  open-market  agreements,  93, 1163;  94, 846;  96,  916;  98, 1089. 
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Capt.  W.  Ludlow,  in  temporary  charge,  1877; 
78, 431. 

Col.  J.  N.  Macomb,  1877-82.  B.,  78,  439;  79, 
416;  80, 580;  81, 761. 

Capt.  W.  Ludlow,  1882-83.    B.,  82,  746. 

Ltf  Col.  G.  Weitzel,  1883-84.    B.,  83, 613. 

Mai.  W.  H.  Heuer,  1884-85.    B.,  84, 811. 

Lt.  Col.  H.  M.  Robert,- 1885-89.  B.,  86, 837;  86, 
830;  87, 800:  88, 699;  89, 864. 

Mai.  C.  W.  Eaymond,  1889-1901.  B.,  90,  884; 
91, 1069;  92, 923;  93, 1164;  94,  846;  95, 1057;  96, 
915;  97,  1211;  (Lt.  Col.)  98,  1089,  1114;  99,  1339; 
00, 1570;  01, 1319. 

Col.  1.  A.  Smith,  1902.    B.,  03, 1063. 

Mai.  J.  C.  SanJord,  1903-06.  B.,  03,  1024;  04, 
1201;  06, 1085;  06, 1040. 

Maj.  H.  Deakyne,  1909-.  B.,  09, 1147;  10, 1268 
11, 1360;  12, 1576, 157a 

Capt.  M.  E.' Brown,  71,  77;  72,  74;  73,  79;  74, 
90;  76,95;  76,58. 
Capt.  W.  Ludlow,  77, 52;  78,  431;  79,  403. 
T.  Valentine.    E.,  79,  417,439;  82,  748. 
K.  G.  Pearson.    B.,  98, 1119. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  1870,  dr.  and  removing  r.  by 
blasting,  $257,700,  74,  ii,  139,  140.  Increased,  1874, 
by  (42,000,  74,  ii,  140.  Increased  again,  1875, 
$75,000,  76,  273;  77,  264;  79,  417. 

OFEBATIONS. 

1870-71.  Dr.  by  contract  at  entrance  into  the 
Delaware  E.  and  other  places,  71, 79,  692. 

1871-73,    Dr.  at  various  places,  73, 76,  780. 

1872-73.  68,404  c.  y.  sand,  etc.,  dr.;  300  e.  y. 
r.  removed  by  blasting  at  various  places,  73,  81, 
867. 

1873-74.  104,993  c.  y.  sand,  etc.,  dr.,  and  606 
c.  y .  r.  removed  by  blastmg,  74, 91,  ii,  138. 

1874-75.    Dr.  by  contract,  75, 97,  ii,  187. 

1875-76.    46,257  c.  y.  sand  dr.,  76,  59,  271,  272. 

1876-77.   About  50,000  c.  y.  dr.,  77, 54, 264. 

1877-78.   About  67,000  c.  y.  dr.,  78, 61,  437, 438. 

1878-79.  About  188,000  c.  y.  clay,  gravel,  etc., 
dr.;  100  c.  y.  r.  removed,  79, 69,  417. 

1879-80.    61,073  c.  y.  dr.  from  chan.,  80,  580. 

1880-81.    8,500  c.  y.  dr.,  81,761. 

1881-83.    62,573  c.  y.  dr.,  83, 748. 

1882-83.  166,911  c.  y.  dr.  from  various  points 
in  the  R.,  83,  614. 

1883-84.  90,864  0.  y.  dr.  from  chan.  between 
the  mouth  and  Girard  Ft.,  84, 812. 

1884-85.    52,730  c.  y.  dr.  from  chan.  between 


Pt.  Breeze  and  Girard  Pt.  p.,  85, 837. 

-   -  -     — , y.  or.  fror 

Pt.  Breeze  and  Girard  Ft.  p.,  86, 830, 


1885-86.    36,004  c. 


from  chan.  between 


1886-87.  90,581  c.  y.  dr.  from  chan.  at  Pt. 
Breeze,  Yankee  Pt.,  and  Penrose  Eeach,  87,  800. 

1888-89.    111,354  c.  y.  dr.,  89, 884. 

1890-91.    95,890  c.  y.  dr.,  91, 1069. 

1891-92.    400  c.  y.  dr.,  92, 923. 

1892-93.  2,797'  of  earthen  and  800'  of  pile  dike 
constr.;  98,148  c.  y.  dr.;  dikes  repaired,  93, 1165. 

1893-94.  90,218  0.  y.  dr.;  dikes  damaged  by 
storms  repaired;  300  willows  planted  to  protect 
earthen  dike,  94, 846. 

1894-95.  Extension  of  pile  dike  in  progress, 
95,1058.  ■  y    B'     , 

1895-96.  Extension  of  pile  dike  900'  com- 
pleted; earthen  dike  repaired  and  161  t.  st.  de- 
posited to  protect  Chan,  slope,  96, 916. 

1896-97.    62,983  c.  y.  dr.,  97, 1211. 

1897-98.  Pile  dike  at  mouth  of  the  E.  raised 
about  2'  for  1,734  1.  f.,  and  earthen  dike  repaired, 
98,1089. 

1898-99.  Repairs  of  pile  dike  completed,  99, 
1340. 

30462°— H.  Doc.  740,  63-2 19 


1900-01.  65,068  c.  y.,  s.  m.,  removed  from 
chan.  across  bar  at  mouth,  completing  crperations 
under  existing  proj.,  01, 1320. 

PHTSICAL  CHABACTEBISTICS. 

Described,  71, 692;  72,  780;  73, 867. 
Tidal  observations  and  description  of  thj  stream 
and  the  locality,  98, 1119. 

PEIVATE  (CITY)  WOBK. 

Up  to  1897  total  amount  dr.  by  the  city  of  Fhila., 
91,830c^y.,  97, 1211.    1897-98,  city  dr.  also  171,546 


.v.,  98, 1090. 
Du  ■        '      ■ 


)uring  the  5  years  preceding  1900  the  city  dr. 
615,377  c.  y.  from  the  chan.,  00, 1670. 

1901-02.  219,066  0.  y.  removed  from  below 
Penrose  Ferry  Br.  and  30,647  c.  y.  from  above  it 
and  deposited  on  site  of  League  Isld.  Park,  02. 
1032, 1033. 

1902-03.  296,670  c.  y.  removed  from  below 
Penrose  Ferry  Br.  and  68,654  c.  y.  from  above  It; 
also  17  c.  y.  bowlders,  completing  contract,  03, 966, 
967. 

1903-04.  448,500  c.  y.  in  all  dr.  at  Grays  Ferry 
and  between  Pemrose  Ferry  br.,  and  oil  wharves  at 
Pt.  Breeze,  04, 1195. 

1904-06.  Total  amount  removed  during  1903, 
1904,  and  1905,  731,747  c.  y.  soft  material  and  62.5 
c.  y.  r.,  06, 1080. 

Description  of,  06, 1037. 

Sur.,  mouth  to  South  St.  Br.,  09, 1147. 

Dr.,  10, 1268;  11, 1360. 

Eeconstt.  and  repair  of  bulkheads,  18, 1574. 

PBOJECTS.    (See  Estimates.) 

By  Col.  Kurtz,  1870,  dr.  chan.  20'  x  100'  mouth 
to  Gibsons  Pt.;  thence  18'  to  Chestnut  St.  Br.; 
est.,  $257,700,  74,  ii,  139,  140.  Modified,  1875,  to 
provide  chan.  24'  x  300'  bet.  mouth  and  Girard  Ft., 
75,  ii,  187;  76, 272;  79,  417. 

Further  modification,  1883,  to  increase  w.  bet. 
mouth  and  Girard  Ft.  to  400',  with  d.  of  24',  and 
from  Girard  and  Gibsons  PtB.  20'  x  250'  m.  1.  w., 
83,  614;  87, 78. 

1870  to  1886,  incl.,  $368,750  app.,  when  it  was  est. 
$116,250  required  to  complete  proj.,  87, 801. 

Existing  proj.  proposes  chan.  24'  x  400'  m.  1.  w. 
mouth  to  Gnard  Pt.,  about  1  m.;  thence  to  Gibsons 
Ft.,  3  m.,  chan.  20'  x  250',  except  at  Yankees  Ft., 
where  the  chan.  w.  to  be  increased  to  300';  thence 
to  Chestnut  St.  Br.,  3  m.,  chan.  of  navigable  w. 
and  18'  d.  m.  1.  w.;  proposed  chans.  to  be  obtained 
by  dr.;  est.,  $485,000,  of  which  amount  $438,750 
aheady  app.,  91, 1069. 

By  Maj.  Eaymond,  1892,  preservation  of  chan. 
at  mouth  with  2,910 1.  f.  of  earthen  and  1,800 1.  f.  of 
pile  dike;  est.,  $44,209,  92, 929. 

By  Ma).  Eaymond,  1894,  extension  of  pile  dike, 
and  repair  of  the  earthen  dike  with  st.  and  planted 
willows,  96, 1058. 

Sec.  of  War  gave  city  of  Phila.  permission,  1895 
and  1896,  to  dr.  E.  to  aid  in  its  imp.,  96, 916. 

Maj.  Eaymond  est.,  1898,  cost  of  proposed  works 
of  imp.  would  be  $3,153,000,  98, 1118. 

By  Lt.  Col.  Eaymond,  e^end.  of  available 
balance  on  redr.  chan.  across  bar  at  mouth  to  26' 
m.  1.  w.,  over  a  w.  not  exceeding  150',  01,  1319. 
Proj.  completed,  01, 1320. 

SUBVETS.    (See  Private  work.) 
By  Col.  J.  N.  Macomb,  1879,  79,  417. 
Ex.  by  Maj.  Eaymond,  1896,  96, 916. 
Sur.  an.  act  June  3,  1896;  made  by  Mai.  Eay- 
mond, 1898  (B.  lav.),  98, 1115. 

Maps: 

Charts  of  E.  from  mouth  to  Oiraids  Ft.,  from 
Penrose  Ferry  Br.  to  Yankee  Ft.,  and  from  Pt. 
Breeze  to  Gibsons  Wharf,  79, 418. 

88,  700;  92,  Atlas,  10. 
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DELAWARE  BREAKWATER,  DEL. 


Part. 


Title. 


Period. 


Appropria- 
tion. 


Delaware  Breakwater,  Del 

Delaware  Bay,  Del. — Iron  Pier,  Lewes,  Del. 

Crow  Shoals,  N.  J 

Delaware  Bay,  Del. — Harbor  of  Refuge 


1822-1912 
1870-1912 
1873-1874 
1891-1912 


13,008,363.70 
388,660.00 


Total. 


2,255,334.00 


1 5, 652, 347. 70 


Part  (a),  H-33 


Delaware  Breakwater,  DeL^ 


APPKOPKIATIONS. 

1822, 

$22,700.00, 

1828, 

250,000.00, 

1830, 

162,000.00, 

1831, 

208,000.00, 

1832, 

270,000.00, 

1833, 

270,000.00, 

1834, 

270,000.00, 

1835, 

100,000.00, 

1836, 

2  1,000  00, 

1836, 

100,000.00, 

1837, 

141,000.00, 

1838, 

150,000.  00, 

1852, 

30,000.00, 

1863, 

100,000.00, 

1S64, 

100,000.00, 

1866, 

107,910.00, 

1867, 

109,493.70, 

1882, 

125,000.00, 

1884, 

75,000.00, 

1886, 

56,250.00, 

1888, 

100,000  00, 

1890, 

80,000.00, 

1892, 

50,000.00, 

1894, 

60,000.00, 

1896, 

80,000.00, 

act  May  7. 
66,  ui,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
act  July  2  (sur.)- 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
act  Feb.  20. 
act  July  2. 
66,  iii,  31. 
act  Mar.  2. 
88,  792. 
84, 846. 
86,  840. 
88,  708. 
90,  891. 
02,  935. 
95, 1066. 
96,  923. 

Total,  3,008,353.70 

COMMERCE.    (See  Harbor  of  refuge.) 

The  shelter  afforded  inadequate  to  the  require- 
ments of  C,  74,  ii,  146;  79,  453. 
Necessity  for  increased  H.  area,  83,  792. 
Importance  of  the  work,  88, 707. 

CONTRACTS. 

1867.  Barker  &  Bodwell,  St.,  $4.73 1.  Wm.  H. 
Miller,  labor,  annulled,  67,  433. 

1868.  A.  O.  &  J.  O.  Deshong,  ir.,.st.,  $2.89  and 
$3.89 1.,  69,  377,  380.  J.  C.  Leiper,  St.,  $3.10  perch, 
69,377,380.- 

1883.  Eppinger  &  Russel,  timber,  83,  658. 
Finley,  Garret  &  Wilson,  iron,  83,  658.  P.  G. 
Field,  iron,  83,  658. 

1883.  S.  E.  Cummings,  creosoted  timber,  83, 
668.  W.  H.  Brown,  granite,  $3.23  t.,  83,  669. 
H.  L.  Fearing,  rope  and  cordage,  84,  845. 

1884.  A.  J.  Howell,  St.,  $2.99  and  $2.77*  c.  y., 
84,  846.  C.  A.  Brown,  St.,  $1.74  t.,  declined  to 
enter  into  contract,  85,  847,  848.  Andrews  & 
Locke,  St.,  $1.99 1.,  86, 848. 

1886.  W.M.  FieId,st.,S2.24t.,8e,841.  W.M 
Field,  St.,  $2.10  t.,  87,807. 

1888.  Brandywlne  Granite  Co.,  furnishing  and 
placing  random  st.,  $2.23 1.,  89, 873. 

1891.  Brandywine  Granite  Co.,  furnishing  and 
placing  random  St.,  $2.17 1.,  91, 1077. 

1893.  Brandywine  Granite  Co.,  st.,  $2.17  and 
$3.20 1.  ($48,552.92),  93, 1172. 

1894.  G.  W.  Andrews,  St.,  $2.62  t.  ($29,475), 
95,1066. 


1896.  Open-market  agreements,  96, 922.  J  F 
Donovan,  st.,  $2.33 1.  ($55,920),  97, 1215. 

1903.  Horace  Brown,  sale  and  removal  of  old 
building  belongiag  to  the  U.  S.,  $1, 05, 1083. 

DOCUMENTS.    (Not  printed  in  Bs.) 

H.  Doc.  1,  33d  Cong.,  1st  sess.,  66,  3;  and  all  ds- 
tailed  Ss.  prior  to  Maj.  J.  G.  Barnard's,  dated  Oct 
8, 1853. 

ENGINEERS. 

CWef  of  Engineers.  B.,  66, 3,  ii,  30, 41,  iii,  21. 
22,  31,  iv,  227;  67,  42;  68,  62;  69,  63;  70,  70;  71 
77;  73,  74,  777;  73,  83;  76,  61;  77,  56;  78, 62  79 
74,  455;  80,  97;  81,  127;  83, 125;  83, 129;  Si,  137 
85,  122;  86,  119;  87,  81;  88,  81;  89,  100;  90,  90 
91,115;  93,116;  93,125;  94,114;  95,127;  96,116 
97, 148;  98, 151;  99, 172;  00, 196;  01, 237;  02 
176;  03,  163;  04,  154;  06,  161;  06,  174;  07,  183; 
08, 191;  09, 196;  10, 222;  11, 240. 

Boards: 

1834.  Board  of  sur.  consider  the  subject  of  the 
formation  of  shoals  and  modification  of  proj.; 
recom.  numerous  careful  and  systematic  observa- 
tions of  the  force  and  direction  of  the  currents,  and 
no  change  in  proj.,  66,  iv,  228,  229. 

1871.  Convened,  Philadelphia,  and  recom. 
further  suis.  i 

1873.  Beassenibled  May  12,  and  recom.  closing 
gap  between  the  break'r  and  ice  breaker;  est., 
$1,314,200.  B.,  73,  755.  Lt.  Col.  Kurtz  dissented. 
B.,  73,757;  71,672,678.  (Col.  Woodruff,  It.  Cols. 
Wright  and  Newton,  and  Maj.  Craighill.) 

In  charge: 

Maj.  R.  Delafleld,  1836,  73,  883. 

Lt.  T.  B.  Linnard,  1839,  73, 883. 

Maj.  H.  Bache,  1839-53,  66,  iv,  227,  229;  72, 777, 
778;  73,  83. 

Maj.  J.  G.  Barnard,  1853,  66,  iv,  227.    E.,  73, 878. 

Col.  J.  D.  Graham,  1864-66.    B.,  66, 37,  40. 

Maj.  0.  S.  Stewart,  1866-70,  66,  il,  41.  B.,  66,  iv, 
226;  67,  430,  432;  68, 694;  69,  377. 

Lt.  Col.  J.  D.  Kurtz,  1870,  70,  70.  E.,  70, 422; 
71, 663;  73, 763;  76,  278;  77,  269. 

Capt.  Wm.  Ludlow,  in  temporary  charge,  1877, 
78,431.    E.,  79,457. 

Col.  J.  N.  Macomb,  1877-81.  B.,  78,  443;  79, 
453;  80, 610;  81, 820. 

Capt.  W.  Ludlow,  1881-82.    B.,  83, 791. 

Lt.  Col.  G.  Weitzel,  1882-84.    E.,  83, 656. 

Maj.  W.  H.  Heuer,  1884-86.    E.,  84, 845. 

Lt.  Col.  H.  M.  Robert,  1885-90.  B.,  85, 846;  86, 
839;  87,  805;  88,  707;  89, 871;  90, 891. 

Maj.  0.  W.  Raymond,  1890-1901.  E.,  90,  889; 
91, 1075, 1078;  93, 933;  93, 1172;  94, 852;  95, 1064 
96,  922;  97,  1214;  (Lt.  Col.)  98,  1094;  99, 1345; 
(final  E.,  1346);  00, 1675;  01, 1323. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1035. 


1823;  6Sts..,$222,508.98and$2,326,627.17;  B.,  Feb. 2,1829;  est.,  $2,216,950.46.    (H.  I).  482','55th,"  2d.) 

'  Crab  Shoal. 
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Capt.  J.  C.  Sanlord,  1903-08.  B.,  03,  969;  (Maj.) 
04, 1197:  06, 1083;  06, 1039;  07, 1102. 

liai.  Herbert  Deakyne,  1908-11.  B.,  08,  1140; 
09, 1151;  10, 1273;  11, 1363. 

Assistants: 

Capt.  M.  E.  Brown,  71,  77;  73,  74,  757;  73,  79; 

Capt.  Wm.  Ludlow,  77,  52.    B.,  79,  457. 
A.^tierle.    B.,  81,821. 
J.  M.  Stewart.    B.,  83, 659;  84, 846. 
I/.  Y.  Sohermerliom.  .  E.,  90, 894. 

ESTIMATES.    (See  Plans  and  Projects.) 
For  closing  ihe  gap  by  ejrtending  the  ice  breaker: 
By  Maj.  Baclie,  1843,  $815,341,  66,  iv,  229;  73, 

By  Maj.  Stewart,  1866,  $1,602,645.61,  66,  ill,  23, 
iv,230. 

By  Lt.  Col.  Kurtz,  1871,  $1,944,950,  71,  664. 

To  close  tie  gap  by  extending  the  break'r  proper, 
connecting  tlie  ice  breaker,  71, 664. 

By  Maj.  Bache,  1843,  $551,635.10,  66,  iv,  229;  73 

By.  Maj.  Stewart,  1866,  $1,018,820.85,  66,  lii,  23, 
iv,23a 

By  BE.,  1872,  $1,314,200,  73, 74,  756. 

By  Lt.  Col.  Kurtz,  1871,  $1,314,200,  71, 664. 

By  Maj.  Barnard,  1853,  tor  this  plan  modified  and 
completion  of  existing  work,  $500,000,  73, 884. 

To  cover  the  gap  by  a  detached  work: 

By  Maj.  Bache,  1843,  $959,664.39,  66,  iv,  229;  73, 
883 

By  Maj.  Stewart,  1866,  $1,762,078.07,  66,  iii,  23,  Iv, 
230. 

By  Lt.  Col.  Kurtz,  1871,  $2,278,000,  71, 665. 

By  Maj.  Barnard,  1853  for  this  plan  modified  and 
completion  of  the  existing  works,  $760,000,  73,  885. 

By  Maj.  Bache,  1843,  to  complete  existing  work 
on  present  basis,  $138,921,  73,  884. 

By  Maj.  Stewart,  1866,  $109,493.79,  66,  iii,  23;  66, 
iv,230. 

By  Capt.  William  Ludlow,  forming  a  basin  by 
closing  the  gap,  and  a  j.  to  coimect  with  the  shore, 
$2  000  000  79  461. 

by  bE.',  cloWe'of  the  gap,  $600,000,  79,  456. 

By  Col.  Macomb,  removal  of  8  wrecks,  $28,000, 
79, 74,  454 

OPEBATIOIVS. 

1866-67.  About  1,200 1.  St.  placed,  completing 
115 1.  f.  of  break'r  superstr.  Total  length  completed 
about  2,000',  67,  42,  432. 

1867-68.  8,100 1.  St.  put  in  position,  1,129 1.  old 
St.  removed  and  relaid,  a  gap  of  210'  closed  iu  break'r 
proper,  and  228'  of  old  work  relaid  and  raised  to 
proper  level,  68, 62,  63,  694,  695. 

1868-69.  9,040  t.  large  st.  for  superstr.  of 
break'r  and  ice  breaker  placed  in  position,  complet- 
ing 217 1.  f.  of  the  former  and  281 1.  f.  of  the  latter; 
9,271  perches  of  st.  applied  to  riprapping.  Com- 
pletion of  break'r  and  646'  of  ice  breaker,  69, 63,  377, 
378. 

1869-70.  10,698  t.  large  St.  placed  m  superstr., 
completing  120'  break'r  and  715'  of  ice  breaker; 
122 1.  St.  of  old  superstr.  reset  and  2,192  perches  rip- 
rap deposited.  'Total  length  of  break'r  on  top, 
2,558';  of  ice  breaker,  1,353',  70,  70,  422,  423. 

1882-83.-  Constr.  derrick,  scows,  and  delivery 
of  brush  and  creosoted  pUes,  83, 669. 

1883-84.  Constr.  mattress  foundation  in 
progress;  7,500 1.  granite  received,  84, 846. 

1884-85.  268  mattresses,  1,813  c.  y.  small  and 
1, 198 1.  large  St.  placed  in  foundation  of  work,  and 
3,000 1.  St.  delivered  in  gap,  85, 846. 

1885-86.    30,339  t.  St.  placed  in  gap,  86, 839. 

1886-87.    24,025 1.  St.  placed  in  gap,  87, 805. 

1888-89.  23,196  t.  random  St.  placed  in  Delar 
ware  Break'r  Gap,  89,  871. 

1889-90.  17,755 1.  random  St.  placed  in  break'r 
gap,  90, 889. 

1890-91.  Quarrying  of  st.  begun  under  con- 
tract, 91, 1076. 

1891-92.    34,022 1.  granite  placed  in  break'r  gap 

1892-93.    18,746 1.  st.  deposited,  93, 1172. 
1894^95.   602 1.  St.  deposited,  95, 1066. 
1895-96.    8,016 1.  st,  deposited  and  a  portion  of 
an  old  wreck  removed,  96, 922. 
1896-97.    17,078  t.  St.  deposited,  97, 1214. 


1897-98.  26,926  t.  St.  deposited  and  proj.  com- 
pleted, 98, 1095. 

1904-05.  Old  building  belonging  to  the  U.  S. 
removed,  05, 1083.  Marltmie  Exchange  permitted 
to  occupy  old  lighthouse  for  reporting  station,  04, 
1198. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  71,  77,  664,  670,  671,  683,  686,  686; 
74,  ii,  147, 148;  99, 1347. 

Table  of  oiurent  velocities,  79,  454. 

General  discussion^  79,  468. 

Ice  formation  in  H.,  81, 821. 

Changes  of  depth  in  H.,  83,  791. 

Slopes  of  the  break'r,  86,  840. 

Break'r  at  mouth  of  Delaware  B.,  midway  be- 
tween New  York  and  Chesapeake  Capes. 

PLANS.    (See  also  Estimates  and  Projects.) 

Lt.  Col.  Kurtz  suggested  removal  of  break'r  and 
Ice  breaker  to  the  "Shears,"  74,  ii,  148. 

By  Maj.  Barnard,  1863,  reducing  the  width  of  the 
top  to  12',  73,884. 

By  Capt.  William  Ludlow,  pile  j.  from  high- 
water  mark  to  the  16'  curve,  and  a  number  of  small 
is.  perpendicular  to  the  shore  to  arrest  the  move- 
ment of  the  cape,  79,  460,  461. 

PBIVATE  (COBPOBATB)  WOBK. 

The  Western  Union  Telegraph  Co.  laid  a  cable  to 
and  opened  an  office  on  the  break'r  in  1876,  76,  278. 

PBOJECTS.    (See  Estimates  and  Plans.) 

Original  proj.  submitted  in  1828  by  a  board  of 
commissioners  appointed  by  Cong.;  proposed 
constr.,  in  the  concavity  of  the  B.  just  mside  of 
Cape  Henlopen,  of  2  massive  works  on  the  pierres 
perdues  or  riprap  system,  separated  by  an  interval 
of  1,390';  the  larger  work,  called  the  break'r,  to 
aflord  a  safe  anchorage  during  gales  from  the  n. 
and  e.,  and  the  lesser,  called  the  Ice  breaker,  to 
protect  shipping  against  nw.  gales  and  the  heavy 
drifting  ice  m  the  B.,  66,  Iv,  229;  73,  881,  884;  79, 
463;  86, 119. 

Proj.  completed,  1869,  under  aggregate  app.  of 
$2,192,103.70,  and  resulted  in  the  constr.  of  a  break'r 
2,668'  long,  and  an  ice  brealcer  1,359'  long  on  top, 
79,  453;  86, 119, 840. 

BE.,  1871  and  1879,  recom.  the  closure  of  the 
interval  between  the  break'r  and  ice  breaker  by  a 
work  simUar  to  those  already  built;  est.,  $600,000  to 
$1,314,200,  73,  766;  79,  456. 

By  Capt.  Ludlow,  1882,  closing  the  gap  between 
the  break'r  and  ice  breaker,  by  a  random-stone 
foundation  carrying  a  concrete  superstr.;  the  foun- 
dation to  be  brought  to  a  height  of  12'  below  m.  1.  w., 
with  a  top  width  of  48';  the  concrete  superstr.  to 
have  a  bottom  width  of  24',  a  top  width  of  12',  and 
to  rise  12' above  m.l.w.;  est.,  $675,000,  83, 792;  86, 
119. 

In  1883  a  brush-mattress  foundation  under  the 
random-stone  superstr.  was  adopted,  83,  130,  669; 
84,845. 

In  1884  the  pile  br.  forming  a  part  of  the  proj.  of. 
1882  was  abolished,  84,  846;  85, 122,  847;  87,  81. 

Causes  for  probable  increase  in  cost  as  originally 
est.,  87, 806. 

By  Lt.  Col.  Robert,  1890,  completing  Delaware 
Break'r  by  a  substr.  of  rubblest.  and  a  superstr.  of 
concrete;  the  rubble  mound  to  have  side  slopes  of 
1  vertical  to  2  horizontal  on  the  sea  face,  and  1 
vertical  to  IJ  horizontal  on  the  H.  face;  its  top  to 
be  62'  wide  and  15'  below  m.  1.  w.;  the  superstr.  to 
have  a  cross  section  of  27'  height  and  27'  width,  its 
base  being  15'  below  m.  1.  w.,  and  its  top  7^'  above 
m.  1.  w.;  the  material  to  be  concrete  blocks  up  to 
about  2'  above  h.  w.,  the  topping,  after  the  blocks 
had  settled,  to  be  a  mass  of  concrete;  the  foot  of  the 
superstr.  to  be  protected  on  the  sea  face  by  4-ton 
blocks  of  St.;  est.,  $500,000,  90, 893. 

In  1891  the  revised  proj.  of  Maj.  Raymond  pro- 
vided for  a  rubble  mound,  to  be  raised  to  the  level 
of  m.  1.  w.,  with  a  width  of  40'  at  that  level,  and  a 
superstr.  above  1.  w.,  14'  high  and  20'  wide  on  teg), 
to  be  formed  by  heavy  st.  laid  in  position,  the 
interior  spaces  to  be  filled  with  nibble;  est.,  $400,- 
000,  91, 1083. 

Detailed  description  of  completed  work,  99, 1346, 
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StIRVETS. 

Numerous  early,  73, 882. 

Conclusions  of  board  of  sur.,  1834,  73,  881,  883; 
66,  iv,  228.  Under  direction  of  Lt.  Col.  Kurtz,  by 
Lt.  M.  R.  Brown,  1871-72,  73,  75,  756.  By  Capt. 
W.Ludlow.    B.,  79,  457. 

Au.  act  Mar.  3,  1881,  83,  130;  made  by  Capt. 
Ludlow,  8S,  792. 

Ex.  made  by  Maj.  Raymond,  1894,  94,  852. 

Sur.  made,  1897  and  1898,  by  Maj.  Raymond,  98, 
1095. 

Ex.  made,  1899,  by  Lt.  Col.  Raymond,  99, 1345. 

Sur.  made,  1901,  by  Lt.  Col.  Raymond,  01, 1324. 


Sur.  made,  1902,  by  Lt.  CoL  Raymond,  as  part  of 
the  sur.  of  the  H.  of  refuge,  08, 1035;  completed  in 
1903,  03, 163. 


List,  relating  to  the  work  and  of  the  ricinity,  72. 
757. 

Of  break'r  and  B.,  66, 1. 

Of  the  H.  showing  location  of  current  observa- 
tions and  proposed  imp.,  79,  454.  (See  also  sur.  of 
Crow  Shoals,  Delaware  B.,  1873,  under  direction  of 
Lt.  Col.  Kurtz,  by  E.  M.  Eppley.  B.,  74,  ii,  146- 
154.)    91,1080. 

99, 1362. 


Part(b),H-33   Delaware  Bay,  Del.     (Pier  in,  near  Lewes,  Del.) 


APPBOPBlATIOSrS. 


1870, 

$225,000,  70,  72;  71,  78,  665, 

666. 

1874, 

10,000,  74,90,  ii,  130,  131. 

1875, 

40,000,75,96,11,173. 

1876, 

30,000,  76, 58,  267;  77,  53, 

257. 

1878, 

20,000,78,69,434. 

1879, 

10,500,79,74,450. 

1880, 

10,000,  80,607. 

1881, 

10,000,81,816. 

1882, 

13,000,83,782. 

1890, 

10,000,90,889. 

1896, 

7,660,96,922. 

1910, 

1,500,  10,222,1272. 

1911, 

1,000,  11, 1363. 

Total, 

388,660 

COMMEECE. 

Would  probably  be  benefited  by  this  work,  71, 
669,  672. 

Pier  of  great  value  to  vessels  frequenting  the 
break'r  H.  in  winter,  when  H.  is  packed  with 
floating  ice,  01,  236. 

CONTRACTS. 

1873.  Paulding,  Kemble  &  Co.,  Ironwork,  73, 
862. 

1873.  Maopherson,  Willard  &  Co.,  ironwork, 
73,  862. 

1876.  Maopherson,  Willard  &  Co.,  ironwork, 
76,  ii,  177. 

1877.  Paulding,  Kemble  &  Co.,  ironwork,  77, 
257. 

1878.  Patterson  Iron  Co.,  iron,  79,  462. 
1880.    Eppinger  &  Russell,  pine  timber  and 

creosoted  piles,  81,  818. 

1883.  Eppinger  &  Riissell,  pine  timber,  J27.25 
and  $31  per  M,  83,  782;  83,  655. 


Open-market  agreements,  96,  921. 
1897.    W.  H.  Virden,  repairs,  $6,722.3! 
1094. 


98, 


ENGINEERS. 

Clilef  ol  Engineeis.  B.,  70,  72;  71,  77,  677, 
678;  73,  75,  761;  73,,  79;  74,  90;  76,  95;  76,  58; 
77,  52;  78,  69;  79,  73;  80,  96;  81,  127;  83,  124; 
83, 128;  84,  137;  86,  121;  86, 118;  87,  80;  88,  81; 
89,  99;  90,  89;  91,  114;  93,  116;  93,  124;  94,  113; 
96,  127;  96,  116;  97,  147;  98, 150;  99, 171;  00, 
196;  01,  236;  03,  175;  03,  163;  04,  153;  06,  161; 
06,  174;  07,  183;  08,  191;. 09,  195;  10,  221;  11, 
240;  13,  286. 

Boards.  Convened,  Philadelphia,  Apr.  10, 1871, 
to  consider  Lt.  Col.  Kmrtz's  plan  for  p.  Approv. 
plan.  Reconvened  July  5;  recom.  approx.  loca- 
tion. R.,  71,  681-686.  (Lt.  Cols.  Wooclrufl,  New- 
ton, and  Kurtz.) 

In  charge: 

Lt.  Col.  C.  S.  Stewart,  1870;  70,  70,  72. 

Lt.  Col.  J.  D.  Kurtz,  1870-77;  70,  70;  71,  77. 
E.,  71,  662,  665,  667-676;  73,  758;  73,  869;  74,  ii, 
130;  76,  ii,  173;  76,  267;  77,  255. 

Col.  J.  N.  Macomb,  1877-81.  R.,  78,  431;  79, 
445:  80,  606;  81,  815. 

Capt.  W.  Ludlow,  1881-82.    B.,  83,  781. 

Lt.  Col.  G.  Weitzel,  1882-84.    B.,  83,  654. 

Lt.  T.  L.  Casey,  jr..  Mar.  19  to  Apr.  19,  1884;  84, 
792. 


Maj.  W.  H.  Heuer,  1884-85.    B.,  84, 843. 

Lt.  Col.  H.  M.  Robert,  1888-90.  B.,  85, 845;  86, 
836;  87,  804;  88, 705;  89,  869. 

Maj.  C.  W.  Raymond,  1890.  E.,  90,  888;  91, 
1073;  93, 931;  93, 1170;  94,  850;  95, 1062;  96, 920; 
97, 1213;  (Lt.  Col.)  98,  1093;  99,  1344;  00,  1574; 
01  1323 

dol.  Jaced  A.  Smith,  190M2;  03, 172. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1035. 

Capt.  J.  C.  Sanford,  1903-08.  B.,  03, 968;  (Maj.) 
04, 1197;  05, 1082;  06, 1039;  07, 1102. 

Maj.  Herbert  Deakyne,  1908-.  B.,  08, 1140;  09, 
1151;  10, 1272;  11,  1363;  13, 1575. 

Capt.  M.  R.  'srovm,  71, 77.    E.,  73, 760;  73, 860; 
74, 11, 131;  76,  ii,  173;  76,  267. 
Capt.  W.  Ludlow.    R.,  81,  818. 
A.  Stierle.    B.,  83,  782.   . 
J.  M.  Stewart.    B.,  83,  655;  84,  844. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Kurtz,  p.,  with  wooden  supeistr., 
$278,423.78;  with  iron  superstr.,  $328,227.38,  71,675, 
676.  Increased  to  $387,419.67:  reasons  for  increase 
by  $24,000,  74,  ii,  133,  134.  Reasons  for  reducing 
$36,419.67,  75,  ii,  173;  76,  267.  For  completion  ol 
work,  $50,600,  71,  53,  257. 

By  Col.  Macomb,  1879,  completion  of  existing 
proj.,  $24,500,  79,  450. 

LEGISLATION. 

Del.  gave  site  for  shore  end  of  p.  to  U.S.,  73,75, 
759. 

Senate  res.  of  Mar.  12,  1886,  directing  an  est.  bs 
made  as  to  probable  cost  of  an  iron  superstr.,  86, 
837 

By  act  of  Mar.  3,  1891,  Sec.  ot  War  directed  to 
assign  to  the  Sec.  of  the  Treas.  a  portion  of  the  iron 
p.  at  Lewes,  Del.,  for  Marine-Hospital  Service, 
"whenever  convenient"  to  the  War  Dept.,  93, 932. 

OFEBATIONS. 

History  of  plans  and  operations,  71, 667, 668, 672, 
673;  79, 445. 
1871-73.    Completion  of  231 1.  f.  of  p.,  72,  76, 

1873-73.  Constr.  of  924'  of  p.  and  1,050'  ot 
superstr.,  73,  79,  860. 

1873-74.  Extension  of  superstr.  105';  total  1. 
ofp.,  1,281',  74,00, 11,130. 

1874-76.  Extension  of  superstr.  147';  repairs, 
76,  96, 175. 

1876-76.  Extension  of  p.  126';  total  1.,  1,533', 
76,  58,  267. 

1876-77.  Extension  of  superstr.  42';  total  1., 
1  460'  77  255 

'  1877-7*8.    Extension  of  p.  126';  total  1.,  1,659', 
78  59  433. 

187*8-79.  Extension  of  superstr.  to  the  de- 
signed 1.,  1,701';  the  57th  row  of  piles  taken  up  to  1. 
them,  79,  73,  448.  . 

1879-;80.  Redrlving  iron  piles  in  5701  row  and 
placing  of  52  sets  of  horizontal  braces;  superstr. 
replaced  on  part  of  p.,  80,  605. 

1880-81.    78  fender  piles  placed  at  p.  head  and 

timber  superstr.  partly  renewed,  81, 815. 

1881-83.  107  fender  piles  placed  and  timber 
sunerstr.  nartlv  renewed.  S3. 78.1. 


rSee  pp.  14-22  fori 
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1883-83.  Timber  supeistr.  replaced  over  600 
I.  f.  of  p. ;  iron  rails  purcliased  tor  RE.  track  tor  lull 
1.  of  p.,  83,  665. 

1883-84.  Replacing  timber  superstr.  in  prog- 
ress; ER.  track  laid  for  full  1.  of  p.,  84,  844. 

1889-90.    Minor  repairs  made,  90,  888. 

189S-96.    Pier  repaired;  cost,  S689.95,  96,  921. 

1897-98.  Repairs  casting  16,722.39  made,  98, 
1094. 

1898-99.  Storage  platform  built  near  head  of 
p    99  1345. 

31899-00.   Slight  repairs  made  to  p.,  00, 1575. 

1910-11.  Minor  repairs  to  deck  and  other 
woodwork  of  p.,  and  2  panels  destroyed  by  Are 
were  rebuilt,  by  hired  labor,  11, 1363. 

1911-13.  Minor  repairs  to  broken  fender  piles, 
fender  lop,  chocks,  cap  logs,  etc.,  by  hired  labor, 
13, 1676. 


PHTSICAIi  CHABACTBBISTICS. 

Description,  73,  75,  758,  762-777;  74,  ii,  131;  75, 
U,  176. 

PLANS. 

History  of  plans  and  operations  prior  to  the 
present  work,  71,  667,  668. 

By  Lt.  Col.  Robert,  1886,  iron  superstr.  suitable 
for  the  requirements  of  the  p.  if  subjected  to  RR. 
traffic;  est.,  $93,000  to  $115,000,  86, 838;  87,  806. 


PRIVATE  (CORPORATE)  VifORK. 

Wooden  pile  p.  1,600'  1.  constr.  by  the  Junction 
Break'r  RR.  Co.;  cost,  $37,000,  71,  669. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Kurtz,  1871,  landing-p.  in  Del.  B., 
near  Lewes,  Del.,  about  1,800'  1.,  with  floor  13' 
above  m.  1.  w.  From  the  shore  end  outward  for  a 
distance  of  1,200'  the  p.  to  be  22'  w.,  thence  to  the 
outer  end  43'  w.;  the  superstr.  to  consist  of  iron 
screw  piles  from  22'  to  45'  1.  and  6i  to  8  in.  in  dia. ; 
the  superstr.  carrying  the  floor  to  be  of  wood.  Est., 
$278,423.78,  71,  670-680.  Increased  to  $387,419.67, 
74  ii  133  134. 

f  he'sub'str.  completed  in  1880,  80,  606. 

The  total  amount  app.,  $368,500,  86,  837. 

By  Lt.  Col.  Robert,  1889,  for  repairing  a  100' 
breach  in  the  p.;  est.,  $10,000,  90,  888. . 

Employment  of  harbormaster  and  estab.  of  regu- 
lations governing  use  of  the  p.  recom.,  94,  851. 

By  Maj.  Raymond,  1896,  repair  of  the  fender 
system  and  the  substr.,  97, 1213. 

StJRVETS. 

By  Lt.  Col.  Kurtz,  1871,  78,  75. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  287. 

Maps.  Sketch  showing  soundings,  72,  774. 
Sketch  showing  the  method  of  driving  screw  piles, 
79,  448. 


Part  (c),  H-33 


Crow  Shoals,  Delaware  Bay,  N.  J. 


PLANS. 

Proposed  by  Lt.  Col.  Kurtz,  to  estab.  a  H.  of 
refuge  with  the  following  works:  1st,  a  solid  break'r 
along  the  shoal;  2d,  opening  the  chan.  of  approach 
by  dr.;  3d,  ice  ps.  across  the  upper  end  of  the  H., 
$10,477,520,  74,  ii,  147. 


StJRVETS. 

For  an  artificial  H.  or  break'r  au.  act  approv. 
Mar.  3,  1873,  assigpied  to  Lt.  Col.  Kurtz,  74,  93; 
and  made  under  his  direction  by  F.  M.  Eppley  in 
Aug.,  1873.    B.,  74,  ii,  146-154. 


Part  (d),  H-33     Delaware  Bay,  Del.     (Harbor  of  refuge  in.') 


APPROPRIATIONS. 


1896, 

$6,000,  96,924. 

1897, 

394,334,  97, 1217. 

1898, 

800,000,98,1096. 

1899, 

377,000,99,1366. 

1900, 

460,000,00,1577. 

1901, 

213,000,  01,  1326. 

1910, 

8,000,  10,223,  1273. 

1911, 

8,000,  11,  1364. 

Total, 

2,265,334 

COMMERCE. 

C;  that  would  use  the  H.  important,  97, 1217. 

Value  of  this  H.  to  C.  due  to  its  location  about 
equidistant  from  New  York,  Philadelphia,  and  the 
capes  of  Chesapeake  B.,  04, 1218. 

CONTRACTS. 

1897.  Hughes  Bros.  &  Bangs,  break'r  constr., 
St.  $1.18i  t.  ($1,638,795.33),  97,  1218. 

1900.  Hughes  Bros.  &  Bangs,  constr.  st.  ice  ps., 
$2.26  t.  ($146,125),  00, 1678. 

1900.  Hughes  Bros.  &  Bangs,  placing  64,600  t. 
St.  $2.25 1.,  for  complete  constr.  of  ice  ps.,  01, 1325, 
1326.     -  i-   .       .        . 

1903.  Hughes  Bros.  &  Bangs,  addl.  st.  ice  ps., 
$2.89  t.,  03,  970. 

1910.  The  Breakwater  Co.,  for  relaying  ashlar 
and  rubblest.  and  placing  about  4,000  t.  riprap 
around  p.;  prices  listed,  11, 1364. 

ENGINEERS. 

Chief  ol  Engineers.  B.,  91, 119;  93, 119;  96, 
118;  97,  149;  98,  162;  99,  173;  00, 197;  01,  237; 
03,  176;  03,  164;  04,  154,  167,  1216;  06,  162;  06, 
174;  07,  184;  08,  192;  09,  196;  10,  222;  11,  241; 
13,288.  ..,.,., 

Boards.  Convened,  Philadelphia,  Pa.,  Dec.  11, 
1890,  by  S.  O.  No.  66,  to  ex.  and  report  upon  a  pro- 


'  See  p.  304,  "  Cold  Spring  Inlet,  N.  J." 


posed  national  H.  of  refuge  for  deep-draft  vessels 
near  the  mouth  of  Delaware  B.    R.,  91,  1120;  93, 
941.    (Col.  Craighill,  Maj.  Raymond,  and  Capt. 
Bixby.) 
BERH.    E.,  04, 1219,  1222. 

In  cliarge: 

Maj.  C.  W.  Raymond,  1890-1901.  E.,  96,  924; 
97, 1216;  (Lt.  Col.)  98,  1096;  99,  1354;  00,  1576; 
01, 1325. 

Col.  Jared  A.  Smith,  1901-02.    (No  B.),  03,  172. 

Capt.  Spencer  Cosby,  1902.    E.,  03,  1036. 

Capt.  J.  C.  Sanford,  1903-08.  E.,  03,  970;  (Maj.) 
04,  1199,  1223;  05,  1084;  06,  1039;  07,  1103. 

Maj.  Herbert  Deakyne,  1908-.  B.,  08,  1141;  09, 
1161;  10, 1273;  11, 1364;  13, 1576. 

OPEEATIONS. 

1896-97.  Soundings  made  to  ascertain  the 
exact  character  of  the  bottom;  9,035 1.  st.  deposited, 
97   1216  1217. 

1897-98.    289,709  t.  st.  deposited,  98, 1096. 

1898-99.    450,460  t.  St.  placed,  99,  1354. 

1899-00.    345,896  t.  st.  placed,  00, 1676. 

1900-01.  277,617  t.  St.  placed  in  break'r,  and 
39,662  t.  placed  in  ice  ps.,  01, 1326, 1326. 

1901-03.  102,660  t.  st.  deposited  in  break'r, 
completing  the  work  Dec.  11,  1901;  total  quantity 
of  st.  deposited  under  the  contract,  1,475,276 1.,  03, 
1036.  The  superstr.  is  7,960  1.  f.  and  the  substr. 
8,040  1.  f.,  measured  on  l.-w.  line,  03,  1037.  25,607 
t.  St.  deposited  in  ice  ps.,  03, 1037. 

1903-03.  10  ice  ps.  completed;  total  amount  of 
St.  placed  in  them,  71,300  t.;  5  addl.  ice  ps.  constr. 
by  the  deposit  of  37,673  t.  of  St.,  03,  970. 

1910-11.  1,665  t.  riprap  placed  around  base  of 
15  ice  ps.,  and  superstr.  removed  and  rebuilt,  11, 
1364. 

1911-13.  Contract  entered  into  for  furnishing 
riprap  St.,  etc.;  not  yet  approved,  13, 1676. 
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PROJECTS. 

By  BE.,  1892,  national  H.  of  refuge  for  deep- 
draft  vessels,  by  oonstr.  st.  break'r  IJ  m.  1.  off  Cape 
Henlopen,  Del.,  and  ice  ps.  to  protect  the  H.  from 
Ice  flowing  down  the  R.:  est.,  $4,665,000,  93,  942, 
943;  96, 924. 

By  Maj.  Eaymond,  1896,  constr.  ps.  after  a  part 
of  the  break'r  had  been  built,  97, 1216. 

By  Lt.  Col.  Raymond,  1900,  row  of  10  ice  ps. 
across  the  upper  end  of  the  H.  to  protect  it  from 
ice  descending  the  B.,  00, 1577. 

By  Capt.  Spencer  Cosby,  expend.  $100,000  in 
constr.  of  addl.  ice  ps.;  au.  June  30, 1902,  03, 970. 

By  Maj.  Sanford,  detailed  proj.  and  est.,  proposed 
extension  of  break'r,  04, 1223. 


SiraVETS.    (See  Board  of  Engineers.) 

Of  the  H.,  by  Capt.  Cosby  in  progress,  Oa,  1037; 
completed,  03, 970. 

Ex.  au.  act  Jtme  13,  1902,  to  ascertain  whai 
further  protection  needed;  made  by  Lt.  Col.  Eay- 
mond; Bs.  by  Lt.  Col.  Raymond,  1902,  and  Capt. 
Sanford,  1903;  est.,  $2,117,500;i  modified  by  BERH., 
$1,600,000,  04, 157,  1215,  1216,  1219. 

Ex.  to  ascertain  extent  of  repairs  necessary  to  ice 
ps.,  12, 1576. 

Maps.    99,1354. 


1  H.  D.  548,  58th,  2d. 
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War  Department. 


Corps  of  Engineers,  U.S.  Army. 
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I.— WILMINGTON,  DEL.,  DISTRICT. 

In  charge  of  TJ.  S.  Enrineer  Office, 
Wilmington,  Del. 

Note.— A  number  of  waterways  on  tlie  New  Jersey  coast,  etc.,  geographically  precede  the  waterways 
of  H  list,  but  they  are  listed  here,  with  those  of  I  group,  which  they  also  precede  or  connect  with,  in 
view  of  the  fact  that,  with  the  other  waterways  of  Group  I,  they  are  under  the  supervision  of  the  Wil- 
mington (Bel.)  office. 


I    1  Atlantic  Ocean. 

I   Z  Bamegat  Inlet  and  Bay,  N.  J.  (1) 

I   3  Cranberry  Inlet,  N.  J.  (8) 

I    4  Metedeconk:  R.,  N.  J.  (2) 

I    6  Toms  B.,  N.  J.  (3) 

I    6  Cedar  Cr.,  N.  J.  (2) 

I    7  Forked  B.,  N.  J.  (2) 

I    8  Double  Or.,  N.  J.  (2) 

I    9  Little  Egg  H.  Inlet;  N.  3.  (2) 

1 10  Tuckerton  Cr.,  N.  J.  (9) 

1 11  New  Inlet,  N.  J.  (1) 

1 12  Flatbeach,  or  Tuckers  Isld.,  N.  3.  (1) 

1 13  Great  B.,  N.  3.  (11) 

1 14  mullica  B.,  N.  J.  (13) 

1 15  Wading  B.,  N.  J.  (14) 

1 16  Brigantlne  Inlet,  N.  J.  (1) 

1 17  Absecon  Inlet,  N.  J.  (1)  (Atlantic  City, 

■N.  J.) 

1 18  Absecon  Cr.,  N.  J.  (17) 

1 19  Egg  Harbor  Inlet,  N.  3.  (1) 

I  20  Beach  ThoroughtaTe,  N.  J.  (19,  21) 

1 21  Great  Egg  H.,  N.  J.  (19) 

1 22  Tuckahoe  B.,  N.  J.  (21) 
I  23  Corsons  Inlet,  N.  3.  (1) 

I  24  Townsend  Inlet,  N.  J.  (1) 
I  25  Hereford  Inlet,  N.  J.  (1) 
I  26  Turtle  Gut  IiUet,  N.  J.  (1) 
I  27  Cold  Spring  Inlet,  N.  J.  (1) 
I  28  Cape  May,  N.  3.  (29) 
1 29  Delaware  B.  (see  DIst.  H)  (1) 
I  30  Goshen  Cr.,  N.  J.  (29) 

1 31  Dennis  Cr.,  N.  J.  (29) 

1 32  Maurice  B.,  N.  3.  (29) 

I  33  Buckshutem  Cr.,  N.  J.  (32) 
1 34  Dividing  Cr.,  N.  J.  (29) 
I  35  Nantuxent  Cr.,  N.  3.  (29) 

1 36  Cedar  Cr.,  N.  J.  (29) 

1 37  Back  Cr.,  N.  J.  (29) 

I  38  Cohansey  B.,  N.  3.  (29) 
I  39  Stow  Cr.,  N.  J.  (29) 

1 40  Mad  Horse  Cr.,  N.  J.  (29) 

1 41  Delaware  B.,  N.  3.  and  Del.  (See  Dlst.  H) 

(29) 

1 42  Alloway  Cr.,  N.  J.  (41) 

1 43  Salem  B.,  N.  3.  (41) 

1 44  Little  Salem  Cr.,  N.  J.  (43) 
1 46  Oldmans  Cr.,  W.  J.  (41) 


1 46  Baccoon  Cr.,  N.  J.  (41) 

1 47  Mantua  Cr.,  N.  J.  (41) 

I  48  Woodbury  Cr.,  N.  J.  (41) 
I  49  Big  Timber  Cr.,  N.  J.  (41) 
I  SO  Newton  Cr.,  N.  J.  (41) 

161  Cooper  B.,  N.  J.  (41) 

1 62  Pensauken  Cr.,  N.  J.  (41) 

1 63  Bancocas  B.,  N.  3.  (41) 

See  p.  271  for  other  tributaries  of  Dela- 
ware R. 

1 64  Darby  B.,  Pa.  (41) 
1 56  Cram  B.,  Pa.  (41) 

1 66  Bidley  B.,  Pa.  (41) 

1 67  Chester  B.,  Pa.  (41) 

1 68  Christiana  B.  (Wilmington  H.),  Del.  (41) 
I  69  Brandywine  B.,  Del.  (58) 

1 60  Chesapeake  and  Delaware  Canal,  Del. 

(41) 

1 61  Appoqulntmlnk  B.,  Del.  (41) 
1 63  Blackbird  Cr.,  Del.  (41) 

I  63  Smyrna  B.,  Del.  (29) 
I  64  Lelpslc  B.,  Del.  (29) 
1 66  Duck  Cr.,  Del.  (29) 
1 66  Mahon  B.,  Del.  (29) 
I  67  Little  B.,  Del.  (29) 

1 68  St.  Jones  B.,  Del.  (29) 

1 69  Murderkill  B.,  Del.  (29) 
I  70  MIspUllon  B.,  Del.  (29) 
I  71  Cedar  Cr.,  Del.  (29) 

I  72  Prime  Hook  Cr.,  Del.  (39) 

I  73  Broadkill  B.,  Del.  (29) 

1 74  Lewes,  Del.  (Delaware  Break'r;  see  Dlst. 

H)  (29) 
1 76  Indian  B.  Inlet,  Del.  (1) 
1 76  Behoboth  Bay,  Del.  (76) 
I  77  Indian  B.,  Del.  (76) 
I  78  Chlncoteague  Inlet,  Ya.  (1) 

1 79  Chlncoteague  Bay,  Md.,  Va.  (78)  (80) 

1 80  Sinepuxent  Bay,  Va.  (81) 

1  81  Isle  of  Wight  Bay,  Del.  and  Md.  (80,  83) 
I  82  Assawoman  Bay,  Del.  and  Md.  (81) 
I  83  St.  Martins  B.,Ta.  (81) 
1 84  Newport  Cr.,  Va.  (79) 

1 86  Bogus  Bay,  Va.  (78) 
I  86  Cat  B.,  Va.  (86) 

1 87  Gargathy  Inlet,  Va.  (1) 
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BA»NEGAT  INLET,  N.  J[. 


COMMERCE. 

C.  local  and  unimportant,  93, 1186. 

ENGINEERS. 

ChicJ  of  Engineers.    B.,  93, 129. 
In  cbaige.    Maj.  C.  W.  Raymond,  1892-93.    B.. 
93, 1185. 


PHTSICAL  CHARACTERISTICS. 

Description  of,  93, 1186. 

SURVEYS. 

Ex.  an.  act  July  13,  1892;  made  by  Maj.  Ray. 
mond,  1892  (R.  imfar.),  93, 1185. 


I-2(a)     BARNEGAT  AND  GREAT  EGG  HARBOR  BAYS,  N.  J. 

(Sound  between.) 

ENGINEERS.  SURVEYS. 

Chlel  of  Engineers.  B.,  91, 118.  Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 

In  charge.    Maj.  C.  W.  Raymond.    R.,  91,      Raymond  (B.  imfav.),  91, 1094. 
1094. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1094. 


1-3  (b) 

COMMERCE. 

Description  of,  97, 1230. 

ENGINEERS. 

Chief  of  Engineers.    R.,  97, 154. 
In  charge.    Maj.  C.  W.  Raymond,  1897.    B., 
97  1229 
Assistant.    Lt.  S.  Cosby.    R.,  97, 1229. 


BARNEGAT  BAT,  N.  J. 


PHYSICAL  CHABACTEBISTICS. 

Description  of  the  B.  and  the  locality,  97, 1229. 

SURVEYS. 

Ex.  by  Lt.  Col.  C.  S.  Stewart,  in  1868,  to  deter- 
mine the  necessity  of  opening  an  inlet  from  the 
Atlantic  Ocean  at  a  pt.  near  die  head  of  Bamegat 
B.    B.,  68,  64,  708,  710. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Esy- 
mond,  1896  (R.  unfav.),  97, 1229. 
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CRANBERRY  INLET,  N.  J.^ 


APPROPRIATIONS.    (See  Surveys.) 

ENGINEERS. 

In  charge.    Col.J.  D.Graham,  1865.    B.,66,37. 


SUBVEY. 

S1,000  app.  for  sur.  by  act  approv.  Aug.  30, 1862, 
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TOMS  RIVER,  N.  J. 


APPROPRIATIONS. 

1910,     $10,050,10,1288. 
1912,         1,000,13,1595. 


Total,     11,050 

COMMERCE. 

Little  during  1911,  12,  303. 

CONTRACTS. 

1910.    Pennsylyania  Dredging  Co.,  dr.,  24$  c.  y., 
p.  m.,  11, 1377. 

ENGINEERS. 

Chief  of  Engineers.    R.,  91, 119;  08, 217;  10, 
235;  11,  255;  18,  303. 

In  charge: 

Mai.  C.  W.  Raymond,  1890.    B.,  91, 1114,  1115. 
Maj.  C.  A.  F.  Flagler,  08, 194. 
Maj.  R.  R.  Raymond,  1910-.    R.,  10,  1287;  11, 
1377;  13, 1594. 

OPERATIONS. 
1910-11.    22,103  c.  y.  dr.,  11, 1377. 


1911-18.  5,165  c.  y.  dr.,  completing  contract, 
18, 1595. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1114;  18,  303. 

PLANS. 

By  Maj.  Raymond,  1891,  excavating  Chan.  6' x  7? 
m.  1.  w.  from  the  br.  at  the  village  of  Toms  E.  to 
the  6'  curve  below,  3,500';  est.,  il0,000,  91,  1U5, 
1116. 

PROJECTS. 

Act  June  25,  1910,  au.  5',  m.  1.  w.,  near  TomsR. 
village,  and  chan.  5'  x  100'  below;  est.,  $10,050,  and 
$1,000  an.  maint6n.,2 10,  235. 

SURVEY. 

Sur.  au.  act  Sept.  19,  1890;  made  by  Maj.  Ray- 
mond, 91, 1115. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  5'  m.  1.  w.  on  shoals  near  village  of  Toms  K. 
B.  by  Maj.  Flagler,  May  6,  and  Oct.  16, 1907;  est., 
$10,050,2  08,  217. 


1  Sur.— E.,  Oct.  — ,  1853;  est.,  $50,000.    (H.  D.  482,  65th,  2d.) 


2  H.  D.  346,  eOth,  1st. 
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1-7  FORKED  RIVER,  N.  J. 

ENGINEERS.  SURVEY. 

Chief  ot  Engineers.    R.,  08,  217.  Pre.  ex.  and  soi.  an.  act  Mar.  2,  1907,  for  5', 

In  charge.    Maj.  C.  A.  F.  Flagler,  08, 194.  mouth  to  town  of  Forked  E.;  Es.,  Apr.  24  and 

Oct.  la,  1907,  by  Maj.  Flagler  (iinfav.),>  08, 217. 

1-8  DOUBLE  CREEK,  N.  J. 

APPROPRIATIONS.  contract  made;  SOli'  j.  completed  and  31,710  c.  y. 

1910  $7,800,  10, 1288.  ^'^^  "Jf'  i^der  contract;  proj.  completed,  13, 1595, 

'     '  1596. 

COMMERCE. 
to  1911,  26,280  t.,  13, 1696.  PHYSICAL  CHARACTERISTICS. 

An  arm  ofBamegat  B.,  N.  J.;  extends  3  m.  above 
CONTRACTS.  mouth. 

1911.    Van  Note  &  Coniad,   dike,   HoUings-       ^Max.  draft  available  Jime  30,  1912,  m.  1.  w.  over 
worth  Pt.,  J3.90  1.  !.,   13,   1595.    Pennsylvania      shoalest  part  of  mip.,  6',  18, 304. 
Dredging  Co.,  dr.,  16.94i  c.  y.,  p.  m.,  13, 1596. 

PROJECT. 
ENGINEERS.  Act  June  25,  1910,  au.  dr.  6'  x  40',  and  fence  or 

Chief  of  Engineers.    R.,  10,  235,  256;  11,  256:      ^P^%  ^50'  1.;  est.,  $7,800,2  lo,  236;  Union  Township, 
13  304.  N.  J.,  to  accept  au.  of  State  of  N.  J.  to  maintain 

imp.,  and  made  provision  for  mainten.,  satisfactory 
In  charge:  t°  S^"-  of  War,  and  all  rights  of  way,  etc.,  to  bo  free 

Capt.  L.  H.  Band,  10, 224.  to  U.  S.,  etc.,  13, 304. 

Maj.  E.  R.  Raymond,  1910-.    R.,  10,  1288;  11, 
1378;  13, 1695.  SURVEY. 

nvirniTfrtiva  ^^-  ™<^  ™''-  ^"-  3°*  Mar.  3,  1909;  Rs.,  Capt. 

ornKAliOJNS.  L  H.  Rand,  June  17  and  Nov.  30, 1909;  est.,  $7,800; 

1911-13.    Conditions  of  proj.  (q.  v.)  having  imp.  contingent,^  10,  256. 
been  fulfilled,  proposals  were  duly  invited  and 


1-9  LITTLE  EGG  HARBOR  INLET,  N.  J. 

APPROPRIATIONS.  ENGINEERS. 

1836,     $5,000,  act  July  4.  Chief  of  Engineers.    R.,  66,  37. 

1838,     10,000,  act  July  7.  In  charge.    Col.  J.  D.  Graham,  66,  37. 
1852,       8,500,  act  Aug.  30. 

PROJECT. 

Total,  23, 50O  Pof  repairing  the  public  works  at  Little  Egg  H. 

66,  37. 

1-9  (a)    LITTLE  EGG  HARBOR  BAY  AlVD  INLET,  INCLUD- 
ING GREAT  BAY,  N.  J.     (Harbor  of  refuge.) 

ENGINEERS. 

Chief  of  Engineers.    E.,  91, 118.  SURVEY. 

In  charge.    Maj.  C.  W.  Raymond,  1890.  R.,         Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
91. 1095.  Raymond  (E.  unfav.),  91, 1096. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1095. 

I-IO  TUCKERTON  CREEK,  N.  J. 

APPROPRIATIONS.  CONTRACTS. 

1902,     $12,000,03,1053.  1903.    Van  Sant  &  Boehm,  dr.,  1654:  c.  y.,  03, 

1905,       12,000,05,1103.  990.                                                       .      i*      J  ,       . 

1907,       12,000,  07, 1117.  1905.    A.  J.  Rider,  dr.,  ISJif  c.  y.,  p.  m.,  06, 

1909,  *2,000,O9, 1166.  1054. 

1910,  12,000, 10, 1289.  1908.    C.  P.  Grim,  dr.,  16.6$  c.  y.,  p.  m.,  OS, 

1911,  23,380,11,1380.  1168. 

_,  .  ,    1909.    Peimsylvania  Dredging  Co.,  dr.,  25(|!o.y., 

Total,    73,380  p.  m.,  10, 1289. 

1910.    Pennsylvania  Dredging  Co.,  dr.,  19$  c.  y., 

COMMEECE.  1911.'  Pennsylvania  Dredging  Co.,  dr.,  23.44; 

Would  probably  justify  an  imp.  of  the  creek,  07,      o-  7-'  1^'  ^'98. 

Description  of,  00, 1613.  ENGINEEES. 

iio°^JnJf'?'  *•'  "3,  172,  991;  1909,  27,209  t.,  10,         Chief   of  Engineers.    E.,   97,   164;  99,    182; 
1289;  1911, 13,976  t.,  13, 1599.  00,  207;  03,  184;  03,  172;  04,  163;  05,  170;  06^ 


♦Allotment.  ■  H.  D.  403,  60th,  1st.  2  H.  D.  646,  61st,  2d. 
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182;  07,  194;  08,  203;  09,  208;  10,  236;  11,  2S6; 
IS,  305. 

In  charge: 

Mai.  C.  W.  Eaymond,  1890-1900.  B.,  97,  1230; 
(Lt.  Col.)  00, 1612,  1614. 

Col.  J.  A.Smith,  1902.    K.,  08, 1052. 

Capt.  J.  C.  Sanford,  1903.    B,.,  03,  990. 

Capt.  C.  A.  F.  Flagler,  1904-08.  B.,  04, 1234;  05, 
1102;  06, 1054;  07, 1116;  08, 1157. 

Capt.  L.  H.  Eand,  1909.    B.,  09, 1165. 

Maj.  E.  E.  Eaymond,  1910-.  B.,  10,  1288;  11, 
1379;  13, 1597. 

Assistant.    Lt.  S.Cosby.    B.,  97, 1231. 

OBSTEUCTIONS. 

Work  suspended  on  account  of  oyster  beds  leased 
by  N.  J.  lying  in  path  of  chan.,  07, 194. 

Dee.  16, 1907,  chief  of  Bureau  of  Shell  Fisheries  of 
State  of  New  Jersey  advised  Eng.  Dept.  that  all 
objections  to  proposed  dr.  had  been  removed,  and 
that  owners  of  oyster  lots  had  given  release  to  U .  S . 
to  do  required  dr.,  08, 1157. 

OPEBATIONS. 

1903-03.  14,477  c.  y.  dr.  and  thrown  over  adja- 
cent banks,  03, 990. 

1903-04.  56,522  0.  y .  removed  and  thrown  over 
upon  adjacent  banks,  04, 1234. 

1905-06.  60,495  c.  y.  dr.  and  deposited  upon 
adjacent  marsh,  06, 1054. 

1908-09.  1,048  c.  y.  dr.  for  500'  toward  mouth 
ofcreek,  09, 1165. 

1909-10.  23,196  0.  y.  dr.  and  dumped  at  head 
of  Story  Isld.  chan.,  10, 1288. 


1910-11.    51,763  c.  y.  dr.,  11, 1379. 

1911-13.  24,851  c.  y.  dr.,  completing  and  open- 
ing to  navigation  new  chan.  across  Little  Egg  H." 
89,207  0.  y.  dr.  from  milldam  at  Tuckerton  downil 
of  9,880,'  and  old  mouth  closed,  IS,  1598. 

About  97%  of  proj.  completed,  18, 306. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  97, 1232;  1900, 1613, 1614. 

PBOJECTS. 

Lt.  Col.  Eaymond  est.,  1900,  161,380  to  imp.  H 
from  mouth  of  creek  to  head  of  navigation,  oo! 
1616.  ' 

Act  June  13,  1902,  au.  dr.  chan.  6'  x  80',  Gaunts 
Ft.,  J  m.,  to  mouth  of  creek;  thence  6'  x  75'  x  1  m. 
to  Parkers  Landing;  thence  6'  x  60'  x  |  m.  to  West 
Tuckerton  Landing;  thence  5'  x  60'  to  just  above 
Scow  Landing;  thence  3'  to  milldam  at  'Tuckerton, 
together  with  w.  chan.  at  sharp  bends,  chan.  across 
cove  between  mouth  of  creek,  and  Oyster  Bed  Ft. 
to  be  supple,  by  revet,  wall  along  n.  side;  est., 
S61,380,  08,  184. 

Citizens  of  Tuckerton  requested  proj.  be  changed 
so  that  chan.  be  dr.  s.-se.  to  d.  w.  at  head  of  Mar- 
chelder  Chan,  instead  of  dr.  to  Gaunts  Ft,  04, 164. 
Flan  au.  by  Sec.  of  War,  Apr.  11, 1905, 05, 1102. 

SUB  VETS. 

Ex.  au.  act  June  3,  1896;  made  by  Mai.  Ray- 
mond, 1896  (E.  fav.),  97, 1231. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1900,  b; 
Lt.  Col.  Eaymond  (B.  fav.;  see  Projects),  00, 
1613, 1614 


1-13     FLATBEACH,     OR    TUCKERS     ISLAND,    N.    J.    (To 
preserve  anchorage.) 


APPBOPBIATION. 

Mar.  2, 1829,  $100. 


SUB  VETS. 

Sur.— B.,  Mar.  6,  1830;  est.,  15,605.40.   (H.  D. 
482,  55ih,  2d.) 


1-13  (a)     CAPE  MAY  TO  GREAT  BAY,  N.  J.     (Thoroughfare.) 


COMMEBCE. 

Unimportant,  88,  728,  729. 

ENGINBBES. 

Chief  of  Engineers.    B.,  88,  t 


91, 118. 


Tti  d\3ii?Grc  * 

Lt.  Col.  H.  M.  Eobert,  1888.    B.,  88,  724,  730. 

Maj.  C.  W.  Eaymond,  1891.    E.,  91, 1097. 

Assistant.    L.  Y.  Schermerhom.    B.,  88,  725, 
731. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  88,  724,  726;  91, 1097. 


PLANS. 

By  Lt.  Col.  Robert,  1888,  excavating  chan. 
50'  X  6'  m.  1.  w.  throughout  1.  of  the  thoroughfare 
running  back  of  the  ocean  from  Cape  May  to  Great 
B.,  N.  J.,  in  removing  1,310,000  c.  y.;  est.,  by  con- 
tract, »200,000;  by  hired  labor,  $130,000,  88, 731. 

SUB  VETS. 

Made,  1888,  by  Lt.  Col.  Eobert,  88, 730. 
Ex.,  1890,  by  Maj.  Eaymond  (B.  unlav.),  91, 
1098. 
Map£    88,734. 


1-15 


WADING  RIVER,  N.  J. 


COMMEBCE. 

Not  sulHcient  to  justify  imp.  of  E.,  97, 1235. 

ENGINEEBS. 

Chlfet  of  Engineers.    B.,  97, 164. 

In  charge.    Maj.  C.  W.  Eaymond,  1896-97.    B., 
97, 1233. 

Assistant.    Lt.  S.  Cosby.    E.,  97, 1234. 


HTSICAL  CHABACTEBISTICS. 

Description  of;  22  m.  long;  flows  s.  into  Mullica 
E.;  latter  flows  into  Great  B.,  97, 1234. 

SUE  VET. 

Ex.  au.  act  July  3,  1896;  made,  1896,  by  M>J. 
Eaymond  (see  Commerce),  97, 1233. 


rSee  pp.  14-22  forn 
[explanations,  etc.J 
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1.16(a)    BRIGANTINE  BEACH  AND  INLET,  N.  J.     (Channel 
behind.)    Absecon  and  Brigantine  Inlets. 

COMMEBCE. 

Small. 

ENGINEERS. 


Chief  ol  Engineers.    R.,  87, 86. 
In  charge.   Lt.  Col.  H.  M.  Eobert, 

87,  821. 


1886.    R., 


PHYSICAL  CHARACTERISTICS. 

Difficult  to  keep  a  chan.  open,  87, 821. 

SURVEY. 

Ex.  au.  act  Aug.  5, 1886;  made,  1886,  by  Lt.  Col. 
Eobert  (R-unfav.),  87, 821. 


1-17   ATLANTIC  CITY  HARBOR  (Absecon  Inlet),  N.  J. 


APPROPRIATIONS. 

1886,      1  $5,000,87,814. 
1912,       190,000, 18, 1599. 

Total,    195,000  ($190,000,  13,  1699). 

COMMERCE. 

Necessity  for  H.  of  refuge  on  the  N.  J.  coast,  81, 
831;  86,  862;  87,  816. 
Important,  1898,  98, 1126, 1130. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  98;  81, 129;  85, 
127;  87, 85;  88,  85;  96, 133;  98, 168;  10,  266;  11, 
278;  13,307. 

Boards: 

Constituted,  1886,  to  report  upon  a  H.  of  refuge, 
Atlantic  City.    R.,  87,816. 
(Lt.  Cols.  Comstock,  Eobert,  and  McFarland.) 

In  charge: 

Capt.  W.  Ludlow,  1881.    R.,  81, 831. 

Mai.  W.  H.  Heuer,  1885.    R.,  86, 862. 

Lt.  Col.  H.  M.  Eobert,  1886-88.  R,,  87, 814;  88, 
717. 

Maj.  C.  W.  Raymond,  1890-98.  R.,  95,  1094; 
98  1125. 

Maj.  E.  E.  Eaymond,  1912-.    R.,  13, 1599. 

Assistants: 

G.  Daubeney.    R.,  81, 832. 
L.  d'Auria.    R.,  87,  819; 
E.  G.  Pearson.    R.,  98, 1129. 

PHYSICAL  CHARACTERISTICS. 

Absecon  Inlet,  81,  831;  85,  863;  87,  817;  96, 


Tidal  and  current  observations,  81,  833;  87, 816, 
819 
Details,  13, 807. 

PLANS. 

By  Maj.  Heuer,  1884,  for  imp.  entrance  to  the 
d.  w.  inside  of  Absecon  Inlet  by  means  of  2  js.; 
est.,  1960,000;  worlE  not  considered  public  necessity, 
85,  862-864. 

By  BE.,  1887,  for  a  H.  of  refuge  in  the  inner  H.; 
est.  cost  of  is.,  $3,000,000.  If  the  entire  amount  of 
material  to  be  removed  from  chan.  between  the  js. 
should  require  to  be  dr.,  the  cost  would  be  increased 
by  $600,000,  87,  817,  818. 

PROJECTS. 

Maj.  Eaymond  est.,  1898,  it  would  cost  $500,000 
to  imp.  Absecon  Inlet,  98, 1128. 

Act  July  25, 1912,  au.  chan.  12'  d.  m.  1.  w.  and  300' 
w.,  to  be  increased  ultimately  to  600';  est.,  $190,000, 
with  $45,000  an.  for  operation  of  dr.  plant,^  13, 307. 

SURVEYS. 

Au.  act  June  14,  1880;  made  by  Capt.  Ludlow, 
1880,  80,  98;  81,  831. 

Au.  act  Aug.  5, 1886;  made  by  BE.,  1876,  87, 815. 

Ex.  of  the  locality  inside  of  the  inlet  au.  act  Aug. 
17, 1894;  made  by  Maj.  Eaymond,  1894  (R.  unfav.), 
95, 1094. 

Sur.  au.  act  June  3,  1896;  made  by  Maj.  Eay- 
mond, 1898  (see  Projects),  98, 1126. 

Ex.  au.  act  Mar.  3,  1909,  with  view  to  obtaining 
12'  over  bar;  made  by  Capt.  Eand.  Rs.,  Sept.  15 
and  Oct.  25, 1909  (unfav.),'  10, 266. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  by  special 
BE.;  reviewed  by  BEEH.;  Rs.,  1910  and  1911; 
est.,  first  cost  of  $270,000  and  $50,000  an.,2 11,  278. 

Maps.    87, 818. 


1-18 

APPROPRIATIONS. 

1912,  $15,000,  13, 1600. 

ENGINEERS. 

Chief  of  Engineers.    R.,  13, 307. 

In  charge.    Maj.  E.  E.  Eaymond,  1912.    R., 
12, 1600. 

PHYSICAL  CHARACTERISTICS. 

Details,  13, 308. 


ABSECON  CREEK,  N.  J. 


PROJECT. 

Act  July  25,  1912,  au.  chan.  5'  d.  m.  I.  w.,  50'  w. 
Absecon  to  mouth,  thence  80'  w.  across  Absecon  B. 
to  head  of  Absecon  B.  chan.,  incl.  turning-basin  at 
Absecon;  est.,  $15,000,  with  $1,600  an.  mainten., 
13,<  308. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910.  R.  by 
Maj.  Eaymond,  June  15,  1911;  est.,  $15,000,  with 
$1,600  an.  mainten. 4 

Map.* 


BEACH  THOROUGHFARE,  N.  J. 


1-30 

COMMERCE. 

A  large  traiRc  would  be  benefited  by  an  imp.  of 
the  thoroughfare,  97, 1237. 

The  thoroughfare  is  navigated  principally  by 
truck  and  pleasure  boats,  01, 1356, 1357. 


ENGINEERS. 

Chief  of  Engineers.  R.,  97, 164;  00, 208;  01, 
263, 1363. 

In  charge.  Maj.  C.  W.  Eaymond,  1896-1901. 
R.,  97, 1235;  (Lt.  Col.)  01, 1353. 

Assistant.    Lt.  S.  Cosby.    B.,  97, 1236. 


»Sur. 


2  H.  D.  1395,  61st,  3d. 


'  H,  D.  747,  61st,  2d. 


4'B:.  D.  71,  62d,  1st, 
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PHTSICAI,  CHARACTERISTICS. 

Description  of,  97, 1236. 

Beach  thoroughfare  extends  in  a  general  ne.  ai- 
rection  from  Kisleys  (Ridley)  chan.,  througd 
which  it  connects  with  Great  Egg  Harhor  and 
Egg  Harbor  Inlet  to  Absecon  Inlet,  97, 1237. 


PROJECTS. 

By  Lt.  Col.  Eaymond,  chan.  6'  d.  m.  1.  w.,  bottom 
w.  100'  and  1.  about  7,000';  est.,  $36,000,  01, 1357. 

STJRVBTS. 

Ex.  au.  act  June  3,  18%;  made  by  Maj.  Eay- 
mond, 1896  (R.  fav.),  97, 1235. 

Ex.  and  sur.  au.  act  June  6,  1900;  made  by  Lt. 
Col.  Eaymond,  1900  (R.  Jav.),i  Oli  1363, 1355. 


I-33(a)     TOWNSEND  INLET  AND  CORSONS  SOUND,  N.  J. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  85, 126. 
In  charge.    Maj.  W.  H.  Heuer,  1884.    R.,  85, 
858. 


SURVEY. 

Ex.  au.  act  July  5,  1884;  made,  1884,  by 
Heuer  (R.  unfav.),  (est.  11,000,000),  85, 858. 


1-37 


COLD  SPRING  INLET,  N.  J. 


APPROPRIATIONS. 

1907,  $311,000,07,1118. 

1908,  236,200,08,1160. 

1909,  284,000,  09,  1168. 
1911,        130,000,11,1382. 


Total,    961,200  (iacl.  $100,000  contributed  by 
Cape  May  Real  Estate  Co., 
$1,061,200,  la,  1602). 
COMMERCE. 
Unimportant,  96, 1099. 
No  C— H.  D.  388,  69th,  2d,  13, 1602. 

CONTRACTS. 

1908.  Brealjwater  Construction  &  Engineering 
Co.,  St.  js.,  285,000  t.  St.,  $2 1.;  and  pile,  brush,  and 
St.  js.,  at  $16  and  $12 1.  f.,  08, 1160. 

1909.  The  Breakwater  Co.  (supple.),  omission 
of  lower  wale  from  pile,  brush,  and  st.  j.,  and  re- 
placing a  quantity  of  st.  by  brush;  rebates  allowed 
for  substitution,  09,  1168.  E.  H.  Godshalk,  hire 
of  boathouse,  $25  for  term  of  7  months,  10, 1291. 

1910.  The  Breakwater  Co.  (supple.),  placing 
450  addl.  t.  St.,  at  $3.85  t.,  10, 1291.  H.  S.  Kuther- 
lord,  hire  of  boathouse,  $48  per  an.,  10, 1291. 

1911.  H.  S.  Rutherford,  hire  of  boathouse,  $4 
per  month,  11, 1383. 

1913.  American  Dredging  Co.,  dr.,  6.8$  o.  y., 
IS,  1602. 

ENGINEERS. 

Chief  of  Engineers.  B.,  95, 133;  07, 195,  207> 
08,  205;  09,  210;  10, 238;  11, 268;  13,  308. 

In  charge: 

Mai.  C.  W.  Raymond,  1894-95.    R.,  95, 1098. 

Maj.  C.  A.  F.  Flagler,  1907-08.  R.,  07, 1117;  08, 
1159. 

Capt.  L.  H.  Rand,  1909.    R.,  09, 1167. 

Maj.  R.  R.  Raymond,  1910-.  R.,  10,  1290;  11, 
1381;  13, 1600. 

OPERATIONS. 

1906-07.  Arrangements  in  progress  to  acquire 
deeds  to  U.S.  of  the  required  land,  and  the  execu- 
tion of  a  bond  for  the  contribution  of  $100,000  by 
the  Cape  May  Real  Estate  Co.,  07, 1118. 

1907-08.  Cape  May  Real  Estate  Co.  deposited 
with  the  Asst.  Treas.  of  the  U.S.,  Phila.,  J>a., 
$100,000  on  Feb.  28,  1908,  and  all  deeds  tor  convey- 
ance of  land  made  as  required  by  act  of  1907;  con- 


tracts let  for  j.  work  and  plant  assembled  by  con- 
tractor, 08,  206. 

1908-09.  About  75,079  t.  st.  placed,  piling 
placed  in  w.  j .,  and  369  piles  placed  in  e.  j.,  09, 1167. 

1909-10.  PUe,  brush,  and  St.  portion  of  w.  i. 
and  wing,  and  the  pile,  brush,  and  st.  wing  of  e.  j. 
completed,  and  about  128,962 1.  st.  placed  in  e.  and 
w.  js.;  1,620  t.  riprap  St.  placed;  344  t.  st.  furnished 
and  deposited  in  w.  j.  where  filling  had  settled,  10, 
1S90. 

1910-11.  44,477  t.  St.  deposited  in  w.  j.;  72,038 
t.  deposited  in  e.  j.;  double-track  RH.  trestle  con- 
structed from  Two  Mile  Beach,  11, 1381. 

1911-13.  613  t.  St.  placed  in  w.  j.,  completing 
j.;  256  t.  riprap  placed  along  chan.  side  of  w.  j.;  6 
groins  built;  9,721 1.  st.  placed  in  e.  j.,  completing 
work;  detailed  summary  of  entire  constr.  given; 
144,744  c.  y.  dr.  under  contract,  13, 1600, 1601. 

PHTSICAI.  CHARACTERISTICS. 

Description  of,  95, 1098;  07, 195. 

3  m.  e.  of  Cape  May.  Inlet  orig.  6'  x  60  acres. 
Throat,  29',  but  on  outside  bar,  J  m.  out,  depth 
was  3.5',  13, 308. 

PRIVATE  WqjRH. 

Imp.  ot  locality  was  be^un  by  Cape  May  Real 
Estate  Co.  to  enlarge  basin  inside  inlet  to  an  area  of 
600  acres,  with  a  depth  of  from  30'-40',  07, 195;  va- 
rious delays  and  extension  of  agreements,  13, 309. 

PROJECTS. 

Act  Mar.  2,  1907,  au.  entrance  chan.  25'  between 
basin  inside  inlet  and  d.  w.,  with  parallel  js.  750' 
apart,  and  dr.  between  them;  est.,  $1,311,700;  con- 
ditional upon  contribution  of  $100,000  toward  tlie 
imp.  by  private  parties;  amount  pledged;  continu- 
ing contracts  au.  in  the  sum  of  $900,000,^  07, 195. 

Sec.  of  War,  1911,  au.  immediate  dr.  of  chan. 
between  js.  15'x  400'  m.  1.  w.,  13, 309. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Ray- 
mond, 1894  (see  Commerce),  95, 1098. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1906,  to  secure 
chan.  from  proposed  H.  to  d.  w.,  and  creation  of 
H.  ot  refuge;  made,  1905;  various  plans  presented, 
est.  from  $895,000  to  $1,311,000,'  07, 207. 

Maps;: 

Plan  and  profile  showing  j.  constr.,  10, 1290. 

Sketch  showing  progress  on  j.  constr.,.ll,  1382. 
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CAPE  MAY  CITY,  N.  J.     (Breakwater.) 


ENGINEERS.  SURVEY. 

Chief  of  Engineers.  R.,  91, 118.  Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Msj. 

In  charge.   Maj.  C.  W.  Raymond.    B.,  91,      Raymond  (R.  unfav.),  91, 1099. 
1099. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1099. 


iH.  D.  94,  66th,  2d. 


2  H.  D.  388,  69th,  2d. 


s  H.  D.  388,  59th,  2d. 


rseepp.  14-22for"| 
Leiplanations,  etc.J 


EIVEK  AND   HAEBOK   WORKS. 
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GOSHEN  CREEK,  N.  J. 


APPROPRIATIONS. 

1892,  S3, 000,  93, 1181. 
1894,   3,000,  96,  1074. 
1896,   3,000,96,934. 
1899,   8,000,99,1363. 

Total,  17,000 

COmMEBCE. 

Value,  1900,  $438,900;  1903,  J3,300,  05, 170. 

CONTRACTS. 

189a.  r.  C.  Somers,  dr.,  14.90  o.  y.  ($2,011.60), 
93, 1181. 

1897.  F.  C.  Somers,  dr.,  14t  c.  y.,  pUe-dike 
constr.,  at  $4.99 1.  f.  ($4,114),  97, 1226. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  91, 119;  93, 128;  94, 
117:  96,  131;  96,  121;  97,  153;  98,  155;  99,  180; 
00,  204;  01,  245;  OS,  183;  03,  170;  04,  162;  05, 
169. 

In  cbaige: 

Mai.  C.  W.  Raymond,  1890-1901.  B.,  91,  1116; 
93,  1180:  94,  859;  95,  1073;  96,  933;  97,  1225; 
(Lt.  Col.)  98, 1102;  99,  1362:  00,  1586;  01,  1334. 

Col.  Jared  A.  Smith,  1902.    B.,  03, 1052. 

Capt.  J.  C.  Sanfoid,  1903.    B.,  03,  989. 

Capt.  C.  A.  F.  Flagler,  1904-.    04, 1233;  05, 1101. 

OPERATIONS. 

189S-93.    16,770  c.  y.  dr.,  93, 1181. 
1896-97.    600  1.  f.  pile,  dike  constr.,  and  8,002 
c.  y,,  dipper  measurement,  97, 1225. 


1898-99.  310  cords  brush,  160  poles,  and.  371 1. 
St.  delivered  for  new  dike,  99, 1363. 

1899-00.  118  cords  brush,  and  1,301  t.  st. 
placed  for  repair  arid  constr.  of  dikes,  and  10,436 
0.  y.  dr.,  00, 1586. 

PHYSICAIi  CHARACTERISTICS. 

Description  of;  rises  in  central  part  of  Cape  May 
Co.  and  flows  into  Delaware  B.,  15  m.  n.  of  Cape 
May,  91, 1116. 

PROJECTS.  < 

By  Maj.  Raymond,.  1891,  chan.  below  Goshen 
Landing  to  3'  x  30',  dr.  chan.  3'  x  60'  through  bar 
at  the  mouth  of  the  creek  and  out  to  the  limit  of 
the  sand  formation  beyond  the  l.-w.  shore  line,  and 
the  protection  of  the  dr.  chan.  by  a  sheet-pile  j.  on 
the  s.  side  of  the  chan.  extending  about  600'  out- 
side of  the  l.-w.  line  of  the  B.;  est.,  $12,000,  91, 1119. 

Maj.  Raymond  reported,  1897-98,  the  cost  of  com- 
pleting the  proj.  should  be  increased  $8,000  to  pro- 
vide for  extension  of  the  dike,  and  for  necessary 
dr.,  98, 1102. 

By  Lt.  Col.  Raymond,  1899,  expend,  available 
funds  in  dike  constr.  and  extension,  and  dr.,  99, 
1363. 

StJBVETS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Raymond,  91, 1118. 

Ex.  by  Msj.  Raymond,  1897-98,  98, 1102. 

Ex.,  1902,  by  Col.  Smith.  Mouth  of  creek  prac- 
tically closed  at  1.  w.  Creek  not  considered  worthy 
of  further  imp.,  03, 1052. 
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APPROPRIATION. 

1896,  $6,000,  96,  930. 

COMMJBRCE. 

Description  of,  93, 1188. 

CONTRACT. 

1897.  F.  C.  Somers,  dr.,  11$  o.  y.  ($4,400), 
1223. 

ENGINEERS. 

Chlet  ol  Engineers.  B.,  93, 129;  95, 133; 
119;  97, 161. 

In  charge:  Maj.  C.  W.  Raymond,  1892-97. 
93, 1187;  95, 1105;  96, 929;  97, 1222. 

Assistant.    F.  Sylvester.    B.,  95, 1106. 


DENNIS  CREEK,  N.  J. 


97, 

96, 
B., 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1187;  95, 1106. 

OPERATIONS. 

1896-97.  38,613  c.  J.  dr.  and  old  wreck  re- 
moved, 97, 1222. 

PROJECTS. 

By  Maj.  Raymond,  1895,  dr.  chan.  60'  z  8';  est., 
$10,000,  95, 930. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Ray- 
mond, 1892  (B.  fav.),  93, 1187. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Ray- 
mond, 1894  (see  Projects),  95, 1105. 
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MAURICE  RIVER,  N.  J. 


APPROPRIATIONS. 

1882,  $3,000,83,639. 
17,000,84,836. 

5,000,86,856. 
10,000,  88,  738. 

8,000,90,916. 
25,000,10,1287. 
20,000,  la,  1694. 


1884, 


1890, 
1910, 
1912, 


Total,  88,000, 12, 1694. 


COMMERCE. 

Important,  83, 640. 

Increase  in  amount  of  shipping  consequent  upon 
imp.,  88, 739. 
Description,  00, 1607, 1603. 

30462°— H.  Doc.  740,  63-2 20 


CONTRACTS. 

1885.  American  Dredging  Co.,  dr.,  150  c.  y., 
85,  868. 

1889.  American  Dredging  Co.,  dr.,  16i|!  c.  y., 
90, 916. 

"1891.    American  Dredging  Co.,  dr.,  19$  c.  y., 
91  1089. 

1910.  The  Riokards  Dredging  Co.,  dr.,  14if  c.  y., 
11, 1376. 

ENGINEERS. 

Chief  of  Engineers.  B.,  81, 129;  Sa,  126;  83, 
125;  84, 134;  86,  127;  86, 124;  87,  86;  88,  86;  89, 
102;  90,  92;-  91,  117;  98,  119;  99,  182;  00,  207; 
06, 195;  10,  236;  11, 264;  la,  302, 
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In  charge: 

Capt.  W.  Ludlow,  1882-83.    B.,  83, 809. 

Lt.  Col.  G.  Weitzel,  1883-84.    B.,  83,  639. 

Mai.  W.  H.  Heuer,  1884-85.    B.,  84,836. 

W.  F.  Smith.U.  S.  agt.,188S-fll.  E.,  85, 868;  86, 
855;  87,826;  88,738;  (Maj.)  89, 880;  90,916. 

Mai.  C.  W.  Eaymond,  1891.  E.,  91,  1088;  98, 
938  (Lt.  Col.);  00, 1605, 1610. 

Maj.  C.  A.  F.  Flagler,  06, 177. 

Capt.  L.  H.  Eand,  10,  224. 

Maj.  E.  E.  Eaymond,  1910-.  B.,  10,  1287;  11, 
1376;  18, 1593. 

Assistants: 

E.  A.  Gieseler.    E.,  83,  812. 
J.  J.  Lee.    E.,  83,  639. 
A.  Stlerle.    B.,  84,  837. 

opebations. 

1885-86.  110,015  c.  y.  dr.  from  various  pts.  in 
the  Chan,  between  MillvUle  and  the  mouth,  86, 
856. 

1887-88.  29,363  c.  y.  dr.  from  chan.,  88,  738. 

1889-90.  49,918  c.  y.  dr.,  90,  916. 

1890-91.  6,786  c.  y.  dr.,  91, 1088. 

1891-98.  37,392  c.  y.  dr.,  93,  939. 

1910-11.  13,491 0.  y.  dr.,  11, 1376. 

1911-18.  130,143  c.  y.  dr.,  work  completed, 
13, 1594. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  83, 812;  00, 1606. 
General,  tides,  etc.,  10,  235;  11, 254. 


FBOJECTS. 

ByCapt.  Ludlow,  1882,  MiUville  to  mouth,  ohan. 
4'  X 100'  m.  1.  w.,  begiiming  2i  m.  below  the  br.  at 
MiUville,  to  a  point  called  Pea  Landing;  also  a  cut 
of  the  same  w.  and  d.  through  a  pt.  of  land  at 
Silver  Er;  Pea  Landing  to  lie  br.,  chan.  to  be 
4'  X  50'  X  400'  above  the  br.,  the  100'  w.  to  be  re- 
sumed, being  reduced  to  50'  for  the  next  600';  est., 
tll4,S0O,  83,  811;  85,  868;  87,  86;  93,  938;  actual 
au.  proj.  covering  chan.  6'  for  4  m.  below  MiUville 
Br.,  and  4'  along  city  wharves;  1890  modification 
covered  6'  to  upper  limits,  and  1892  modification 
extended  later  50'  x  500';  completed,  1892,  at  total 
cost  of  S43,000,  13,  302. 

Lt.  Col.  Eaymond  est.,  1899,  J98,000  to  imp.  K. 
from  below  Frenchs  Bar  to  head  of  navigation, 
1900, 1605. 

Act  June  25,  1910,  au.  chan.  of  7'  across  bar  at 
mouth  and  to  head  of  navigation  at  MiUviUe,  ind. 
turning  basin;  w.  to  be  100' to  MiUvlUe  Br.  and  60' 
thence  to  miUdam;  est.,  $156,200,'  10, 235. 

SUB  VETS. 

Au.  act  Mar.  3, 1881;  made,  1882,  by  Col.  Macomb, 
83, 809. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Lt.  Col.  Eaymond  (E.  lav.;  see  Projects), 
1900, 1606, 1610. 

Pre.  ex.  au.  act  Mar.  3,  1905.  B.,  Maj.  Flagler, 
1905  and  1906;  est.,  $166,200  (see  Projects),'  06, 196. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ete., 
13,  303. 

Map.' 
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COMMEBCE. 

Not  important,  96, 1097. 

ENGINEEBS. 

Chief  ol  Engineers.    B.,  95, 133. 
In  charge.    Maj.  C.  W.  Eaymond,  1894-95.    B., 
95, 1096. 


BUCKSHUTEM  CREEK,  N.  J. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of;  empties  into  Maurice  E.,  N.  J., 
18  m.  above  mouth,  95, 1096. 

SUBVET. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Ray- 
mond, 1894  (B.  unfav.),  95, 1096. 
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DIVIDING  CREEK,  N.  J. 


COMMEBCE. 

Description  of;  important,  97, 1242, 1244. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  97, 164. 
In  charge.    Maj.  C.  W.  Eaymond,  1896-97.    B., 
97, 1242. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  97, 1243. 

SUBVETS. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Eay- 
mond, 1896  (B.  fav.),  97, 1243. 
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COHANSEY  CREEK  (River),  N.  J. 


APPBOPEIATIONS. 

1873, 

$10,000,  73,  82,  870;  75, 11, 195;  76,  277; 

77,  269. 

1878, 

6,000,78,62,442. 

1879, 

4,500,79,69,415. 

1880, 

4,600,80,692. 

1881, 

7,000,81,790. 

1882, 

5,000,  83,  773. 

1907, 

55,800,07,1116. 

1909, 

*6,000,  10,  1287. 

1912, 

3,600,18,1693. 

Total,  101,300  (inol.  sales,  $101,400,  13, 1593). 

COMMEBCE. 

Tonnage,  1910,  107,390  t.,  18,  301. 

CONTBACTS. 

1873.    American  Dredging  Co.,  dr.,  73, 871. 

1878.    M.  F.  Brainard,  dr.,  24ii|!  c.  y .,  annulled, 
79,  416. 

1880.  J.  V.  Patten,  dr.,  250  c.  y.,  80,  692. 

1881.  J.  V.  Patten,  dr.,  32$  c.  y.,  81,  791. 


1883.    F.  C.  Somers,  dr.,  57*  c.  y.,  83, 629. 

1907.  Bowers  Hydraulic  Dredging  Co.,  dr.,  25* 
c.  y.,  p.  m.,  08, 1167. 

1911.  Eickards  Dredging  Co.,  dr.,  12.40  c.  y., 
p.  m.,  11, 1376. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  72, 78;  73, 81, 82, 83; 

74,  93;  75,  99;  76,  61;  77,  56;  78,  62;  79, 68;  80, 
95;  81, 124, 129;  88, 122, 126;  83, 123;  84, 132;  85, 
125;  86,  122;  87,  84;  88,  84;  06, 196;  07, 193;  08, 
202;  09,  207;  10, 133;  11,  252;  13,  300. 

In  charge: 

Lt.  Col.  J.  D.  Kurtz,  1872-77.  E.,  72,  791;  73. 
870,  889;  74,  ii,  144;  76,  ii,  195;  76,  277;  77, 269. 

Capt.  Wm.  Ludlow,  1877,  in  temporary  charge, 
78,  431;  79,  403. 

Col.  J.  N.  Macomb,  1878-81.  E.,  78, 442;  79,iU; 
80,  690;  81,  789. 

Capt.  W.Ludlow,  1882-83.    E.,  82,773. 

Lt.  Col.  G.  Weitzel,  1883-84.    E.,  83, 029. 

Maj.  W.  H.  Heuer,  1884-85.    B.,  84, 831. 


'  H.  D.  664,  59th,  Ist. 


*AUotment. 


fSee pp.  14-22  fori 
Lexplanations,  etc.J 
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Lt.  Col.  H.  U.  Robert,  1885-88.  B.,  85, 853;  86, 
847;  87,812;  88,714. 

Maj.  C.  A.  F.  Flagler,  1907-08.  B.,  07, 1115;  08, 
1156. 

Capt.  L.  H.  Rand,  1909.    B.,  09, 1164. 

Maj.  E.  R.  Raymond,  1910-.  B.,  10,  1286;  11, 
1376;  18, 1592. 

J.  1.  Lee.    B.,  73, 889;  78, 442;  83,  629. 
Capt.  W.  Ludlow,  78,  431;  79,  403. 

ESTIMATES.    (See  Projects.) 

By  J.  J.  Lee,  3'  chaa.,  $22,000,  73,  890,  891;  75, 
ii,  196;  76,  277;  77, 269. 

LEGAL  PROCEEDINGS. 

No  work  can  be  done  at  mouth  imtil  title  is  se- 
cured to  land  needed  for  cutofi;  negotiations  in 
progress  but  not  completed,  07,  193;  10,  234. 
Title  papers  for  land  required  for  cutoffs  furnished 
to  Sec.  of  War,  and  accepted,  Oct.  5,  1910,  11,253. 

OBSTBXJCTIOJVS. 

Delay_  of  city  authorities  in  lowering  gas  and 
water  pipes  at  Broad  St.  Br.  to  permit  continuation 
of  dr.,  81, 789;  removed,  08,  202,  1156. 

Br.  and  milldam  limit  tidal  basin,  12, 301. 

OPEEATIONS. 

1873-74.  24,139  c.  y.  sand  and  mud  renioved; 
a  Chan.  75'  to  80'  in  w.  and  3'  in  d.  at  1.  w.  opened 
along  the  wharves  of  city  of  Bridgeton  and  for  J  m. 
below  Broad  St.  Br.  to  deeper  water,  74, 93,  ii,  144, 
146. 

1879-80.    28,605  c.  y.  dr.,  80,  590. 

1880-81.    10,788  c.  y.  dr.,  81, 789. 


1907-08.  84,223  0.  y.  removed,  completing 
Chan,  from  Stony  Pt.  to  Nail  Works,  08, 1156. 

1911-13.  166,676  c.  y.  removed  from  entrance 
and  Chan,  in  R.,  12, 1593. 

PHYSICAL  CHABACTEKISTICS. 

Described,  73, 890,  891;  79,  414,  415;  07, 193. 
Obstacles  to  navigation,  83,  774. 
Max.  draft,  5'  over  bar,  and  7'  thence  to  Bridge- 
ton;  range  of  tide,  5*',  11,  252. 
About  90%  of  proj.  completed,  13,  301. 

PROJECTS.    (See  Estimates.) 

Submitted  by  J.  J.  Lee,  1872;  adopted  by  Lt.  Col. 
J.  D.  Eurtz,  Chan.  4'  x  130'  d.  w.  at  the  lower  SS. 
landing  to  Broad  St.  Br.,  and  3'  d.  to  the  Nail 
Works  Br.,  67,988  c.  y.,  830,000,  73, 889, 891.  Modi- 
fied by  Col.  Macomb  to  make  the  chan.  5'-7'  x  80'; 
addl.  cost,  110,500,  79, 69,  415;  80, 591. 

Au.  act  Mar.  2,  1907,  expend,  of  $55,800  for  dr.  a 
cut  7'  X  lOO'  m.  1.  w.  at  mouth,  and  a  chan.  of  the 
same  d.  with  varying  w.  from  Stony  Pt.  to  the 
Nail  Works  Br.,i  07,  193.  1909,  for  expend,  of 
$6,000  in  mainten.,  10,  234. 

StTBVETS. 

Under  direction  of  Col.  Kurtz,  by  J.  J.  Lee,  1872. 
B.,  73,889. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Col.  Macomb, 
81, 129. 

Ex.  and  sur.  au.  act  Mar.  3,  1905,  for  7'  chan., 
Bridgeton,  N.  J.,  to  Delaware  B.;  made,  1905;  est., 
$69,400,  and  $2,500  or  $3,000  an.  mainten.,'  06, 195. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,302. 

Maps.i  Chart  of  Cohansey  Creek  at  Bridgeton, 
79,414. 
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APPROPRIATIONS. 

1890, 

$6,000,  91, 1087. 

1892, 

3,000,  93,  938. 

1894, 

3,000,  95, 1070. 

1896, 

3,000,98,929. 

1899, 

3,000,  99,  1359. 

.  1902, 

3,000,  03, 1051. 

1905, 

3,000,  05, 1101. 

1907, 

5,000,  07, 1115. 

1909, 

*5,000, 10,  1286. 

1910, 

3,600,10,1285. 

1911, 

6,000,11,1374. 

1912, 

3,000, 13, 1591. 

Total,  45,500  ($45,600,  tncl.  $100  from  sales,  13, 
1591). 
COMMERCE. 
Freight  rates  reported  lowered,  07, 192;  11,  252. 
Traffic,  1911,  17,000-f  t.    Less  delay  waiting  on 
tides,  13, 300. 

CONTRACTS. 

1891.    F.  C.  Somers,  dr.,  18it  o.  y.,  91, 1087. 

1893.  F.  C.  Somers,  dr.,  18$  c.  y.  ($2,232),  93, 
1177. 

1895.  B.  F.  Sweeten  &  Son,  dr.,  19if  c.  y.,  and 
pilfrdike  oonstr.,  at  $3.47 1. 1.  ($2,561),  95, 1070. 

1897.  J.  L.  Grim,  dr.,  180  c.  y.,  and  pile-dike 
constr.,  at  $3.60 1.  f.  ($2,790),  97, 1221. 

1899.  River  &  Harbor  Improvement  Co.,  dr., 
16*0.  y.,  ($2,476),  99, 1359. 

1903. 1  River  &  Harbor  Improvement  Co.,  dr., 
13(tc.y.,  p.m.,  03,988. 

1905.  Dredge  employed  under  emer.  contract, 
06,1063. 

19081  The  Rickards  Dredging  Co.,  dr.,  9t  o.  y., 
p.  m.,  09, 1163.  - 

1909.  The  Rickards  Dredging  Co.,  dr.,  12}* 
c.  y.,  T).  m.,  10, 1286. 

1911.  River  &  Harbor  Improvement  Co.,  dr., 
16.9*  c.  y.,  p.  m.,  and  dike  removal  at  average 
hourly  earnings  ol  dr.  for  previous  4  weeks,  18, 
1591,1592.  *^ 


ENGINEERS. 

Chief  ot  Engineers.  B.,  89,  102;  90,  92;  91, 
117;  93,  118;  93,  127;  94,  116;  95,  130;  96,  119, 
97,  150;  98, 154;  99,  176;  00,  203;  01,  244;  03, 
182;  03,  169;  04,  161;  05,  167;  06,  181;  07,  191; 
08,200;  09,205;  10,232;  11,261;  13,299. 

In  charges 

Lt.  Col.  H.  M.  Robert,  1888-91.    B.,  90, 906,  910. 

Maj.  0.  W.  Raymond,  1891-1901.  R.,  91,  1086; 
93,  937;  93, 1176;  94,  855;  95,  1069;  96,  928;  97, 
1220;  (Lt.  Col.)  98,  1099;  99,  1358;  00,  1583;  01, 
1332. 

Col.  Jared  A.  Smith,  1902-03.    R.,  03, 1050. 

Capt.  J.  C.  Sanford,  1903-04.    R.,  03,  988. 

Capt.  C.  A.  F.  Flagler,  1904-08.  B.,  04,  1233; 
05, 1100;  (Maj.)  06, 1052;  07, 1114;  08, 1165. 

Maj.  Herbert  Deakyne,  1908.    09, 199. 

Capt.  L.  H.  Rand,  1908-10.    B.,  09, 1163. 

Maj.  R.  R.  Raymond,  1910-.  B.,  10, 1285;  11, 
1373;  13, 1691. 

Assistant.    L.  Y.  Schermerhom.    B.,  90,  907. 

LEGAL  PBOCEEDINGS. 

Title  papers,  land  for  cut-ofE,  Fosters  Bottle, 
procured,  free  to  U.  S.,  as  au.  by  act  1907, 09, 1163. 

OPEEATIONS. 

1890-91.    18,341  c.  y.  dr.,  91, 1086. 

1891-93.    4,893  c.  y.  dr.,  93,  937. 

1893-93.    15,00Oc.  y.  dr.,  93, 1176. 

1895-96.    7,806  c.  y.  dr.,  96, 928. 

1896-97.    404 1.  f.  of  dike  constr.,  97, 1220. 

1897-98.    4,269  c.  y.  dr.,  98, 1099. 

1899-00.    14,690c.  y.,  p.  m.,  dr.,  00, 1584. 

1903-03.  18,019  c.  y.,p.  m.,  removed  and  de- 
posited on  banks,  03, 988. 

1905-06.    8,370  c.  y.,  p.  m.,  removed,  06, 1053. 

1908-09.  42,188  c.  y.,  p.  m.,  removed  to  make 
Chan,  through  Fosters  Bottle,  1,070'  1.,  09, 1163. 

1909-10.  24,699  e.  y.  removed  from  various 
pts.  in  the  R.  from  the  mouth  to  within  1  m.  of 


1  H.  D.  645,  59th,  1st. 


♦Allotment  from  app.  lor  preser.  and  mainten.  R.  and  H.  works. 
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Quinton,  resulting  in  a  ohan.  6'  d.  at  m.  1.  w.,  76' 
w.  to  Upper  Hancocks  Br.  and  60'  w.  above,  10, 
1285., 

1910-11.  12,566  c.  y.  remoyed  and  thrown  over 
upon  adjacent  banks  above  h.  w.,  producing  chan. 
6'^x  60'  m.  1.  w.  from  1,000'  above  Hancocks  Br.  to 
Quinton,  11, 1373. 

1911-13.  38,777  c.  y.  removed  from  various 
pts.  to  8',  and  200'  fallen  dike  removed,  completing 
contract,  18, 1591. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  90,  907;  91, 1086. 
Max.  draft  carried,  1911,  5'  to  Quinton;  max. 
range  of  tide,  6'  at  mouth,  4'  at  Quinton,  11,  252. 

PKOJECTS. 

By  Lt.  Col.  Robert,  1889,  dr.  ohan.  6'  d.  m.  1.  w. 
and  60'  w.  from  Quinton  to  a  pt.  about  1,000'  above 
Upper  Hancock  Br.;  from  thence  a  chan.  of  the 


same  d.  and  a  least  w.  of  75'  down  the  stream  to 
the  lowerside  of  the  bar  at  the  Square;  at  a  locali^ 
in^  tlie  creek  known  as  the  Canal,,  in  addition  to 
obtaining  a  chan.  of  the  dimensions  named,  the  w. 
of  the  creek  to  be  increased  to'  about  160'  between 
its  l.-w.  lines;  at  the  Square  the  dr.  chan.  to  be 
supple,  hj  a  deflecting  dike  500'  1.,  formed  of  the 
dr.  material,  with  its  chan.  face  protected  by  a 
riprap  of  st.    Est.,  $25,000,  90,  913;  93,  937. 

By  Maj.  Raymond,  1894,  wooden  dike  at  the 
Square,  300'  I.,  to  be  backed  by.  dr.  material,  9S. 
1069. 

By  Lt.  Col.  Raymond,  1899,  enlarging  existing 
chan.  at  the  shoals  below  Upper  Hancock  Br.,  as 
far  as  available  funds  would  permit,  99, 135?. 

Act  1907  au.  $5,000  tor  mamten.,  etc.  (see  Legal 
proceedings),  13,  300. 

SURVEY. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Lt.  Col 
Robert,  90,  910. 
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1871, 

$4,000,71, 

80,  695. 

1S7X, 

3,000,  78, 

62,  442. 

18R0, 

3,000,  80, 

693. 

1881, 

3,000,  81, 

792. 

1882, 

1,500,83, 

776. 

1892, 

2,600,93, 

1179. 

1894, 

1,700,96, 

1072. 

1907, 

29,000,07, 

1114. 

1910, 

*5,000,  10, 

1284. 

1910, 

12,000,  10, 

1284. 

1911, 

10,600,  11, 

1372. 

1912, 

6,000,  13, 

1690. 

Total,  80,300  (inol.  misc.,  $80,400,  13, 1690). 

COMMERCE. 

Description  of,  97, 1247. 

CONTRACTS. 

1871.  American  Dredging  Co.,  removal  of  r., 
71,  695. 

1878.  M.  F.  Brainard,  dr.,  22$  c.  v.;  annulled, 
work  readvertised,  and  1  bid  received,  which  was 
rejected,  79,  413,  414. 

1879.  American  Dredging  Co.,  dr.,  35$  c.  v., 

80,  693. 

1880.  American  Dredging  Co.,  dr.,  40$  c.  y., 

81,  792. 

1881.  American  Dredging  Co.,  dr.,  30$  c.  y., 
83,  777.- 

1893.  F.  C.  Somers,  dr.,  39$  c.  y.,  b.  m.,  $1,950, 
93, 1180. 

1894.  F.  C.  Somers,  dr.,  39$  c.  y.,  s.  m.,  $1,- 
179.36,  95, 1073. 

1908.  Pennsylvania  Dredging  Co.,  dr.,  19.9$ 
c.  y.,  08, 1155. 

1910.  River  &  Harbor  Improvement  Co.,  dr., 
19.4$  c.  y.,  11, 1372. 

1913.  American  Dredging  Co.,  dr.,  29.5$  c.  y., 
13, 1690.      I 

ENGINEERS. 

Clilef  ot  Engineers.    B.,  70,  31,  72;  71,  80; 

78,  62;  79,  68;  80,  96;  81,  125,  129;  83,  123,  126; 
83, 123;  84, 132;  85, 124,  127;  86, 122;  87,  84;  88, 
84;  93, 127;  94, 116;  95, 130, 133:  97, 165;  07, 191; 
08, 199;  09,  204;  10, 230,  265;  11, 249;  13,  297. 

In  charge: 

Lt.  Col.  f.  S.  Kurtz,  1871.    R.,  71,  694-697. 

Capt.  W.  Ludlow,  1877,  in  temporary  charge,  78, 
431. 

Col.  J.  N.Macomb,  1877-82.  R.,  78, 442;  79,412; 
80,692;  81,791. 

Capt.  W.  Ludlow,  1882-83.    B.,  83,  775,  814. 

Lt.  Col.  G.  Weitzel,  1883-84.    R.,  83,  631. 


Maj.  W.  H.  Heuer,  1884-85.    E.,  84,  832. 

Lt.  Col.  H.  M.  Robert,  1885-88.  R.,  85, 852,  860- 
86,  846;  87,  811;  88, 712. 

Maj.  C.  W.  Raymond,  1890-98.  R.,  93,  1178; 
94,  857;  96, 1071,  1091;  97,  1245. 

Maj.  C.  A.  F.  Flagler,  1907-08.  R.,  07, 1113;  08, 
1164. 

Maj.  H.  Deakyne,  08, 199. 

Capt.  L.  H.  Rand,  1908-10.    R.,  09, 1161. 

Maj.  R.  B.  Raymond,  1910-.  R.,  10, 1283;  11, 
1371;  13,  1689. 

Assistants: 

Capt.  W.  Ludlow,  79,  403. 

J.  J.  Lee.    B.,  79,  413;  83,  632. 

A.  Stierle.    R.,  84, 833. 

B.  G.  Pearson.    R.,  97, 1247. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Col.  J.  D.  Kurtz,  1870,  removal  of  fast  and 

loose  r.,  to  7'-8'  of  w.,  $4,000,  71, 695,  696. 
By  Col.  Macomb,  1879,  completion  of  existing 

proj.,  $3,000,  79,  413. 

OPERATIONS. 

1871.  E.  probably  removed  from  chan.  to  9' 
below  1.  w.,  71,  696. 

1878-79.  Removal  of  1,400  c.  y.  by  contract; 
contract  annulled,  79, 413. 

1879-80.  6,034  c.  y.  dr.  from  the  bar  at  E. 
mouth,  80,  593. 

1880-81.  Dr.  continued  in  increasing  w.  of  cat 
at  bar,  81,  791. 

1881-83.  Chan.  60'  w.  and  from  6'-7'  d.  dr. 
from  head  of  canal  to  above  the  landing,  83, 776. 

1893-94.    5,600  c.  y.  dr.,  94, 858. 

1894-95.    3,913  c.  y.  dr.,  95, 1072. 

1908-09.    121,640  0.  y.  dr.,  09. 1161. 

1910-11.    70,476  c.  y.  dr.,  11, 1371. 

1911-13.    35,169  0.  y.  dr.,  13, 1689. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  71,  80,  695,  696,  697;  79,  412;  88, 
712;  96, 1091;  97, 1247. 

PLANS.    (See  Estimates  and  Projects.) 

Col.  Robert,  1888,  recom.  further  imp.  be  post- 
poned to  await  increase  in  C,  88,  712. 

PROJECTS.    (See  Estimates  and  Plans.) 
By  Lt.  Col.  Kurtz,  1871,  removal  of  r.  .for  chan. 

9'  x  200';  est.,  $4,000,  71,  696. 
By  Col.  Macomb,  1878,  dr.  8'  Chan,  through  tie 

bar;  est.,  $3,000,  79,  413.  .,, 

By  Col.  Macomb,  1879,  to  unite  the  work  witn 

that  of  Cohansey  Creek  in  one  contract,  79,  413. 


♦Allotment. 


rSee  pp.  14-22  fori 
Loxplattatlons,  etc. J 


EIVER  AND  HARBOR   WORKS. 
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In  1881  operations  w_fsr&  transf.  to  the  formation 
ol  a  Chan.  6'x  60'  1.  w.  through  the  shoals  above  the 
head  ol  the  canal,  81, 791;  87, 84. 

By  Maj.  Eaymond,  1894,  chan.  6'  x  50'  in  con- 
tinuation of  Chan,  previously  dr.,  95, 1072. 

Maj.  Kaymond,  1897,  est.  cost  of  necessary  dr. 
would  be  $31,600,  97, 1246. 

Act  Mar.  2, 1907,  au.  dr.  chan.  9'  x  100'  m.  1.  w., 
amplifying  at  bends  to  permit  passage  of  vessels 
200' 1.,  and  removal  of  stony  bars  in  front  of  city 
wharves;  est.,  $31,600,  07,  1113.  Est.  tor  comple- 
tion of  this  proj.  increased  by  BERH.  to  $38,600, 
08, 199. 

SURVEYS. 

By  U.  Col.  Kurtz,  1870.    R.,  71, 695. 
Ex.  au.  act  Mar.  3, 1881;  made  by  Capt.  Ludlow, 
88, 814. 


Ex.  of  mouth  au.  act  July  5, 1884;  made,  1884,  by 
Maj.  W.  H.  Heuer,  86, 800. 

Sur.  made,  1893,  by  Maj.  Raymond,  93, 1178. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Eaymond  (B.  fav.),  96, 1091. 

Sur.  au.  act  Jime  3,  1896;  made,  1897,  by  Maj. 
Eaymond  (B.  fav.),  97, 1246.    (See  Projects.) 

Supp.  B.  by  BERH.,  Jan.  16,  1907,  reviewing 
former  reports  of  ex.  and  surs.  Eecom.  imp.  at 
cost  of  $29,000  and  mainten.  at  $5,000  an.  for  2  years, 
for  chan.  100'  xD'.i 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  mouth  to 
Salem.  B.  by  Capt.  Rand,  May  4,  1909  2  (not 
worthy  of  imp.  further  than  existing  proj.),  10,255. 

Maps: 

Chart  of  entrance  to  R.,  79,  412. 

95, 1072. 
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ENGrNEEBS. 

Cblef  of  Engineers.    B.,  78,  63;  79,  75. 
In  charge.    Col.  J.  N.  Macomb,  1878.    E.,  79, 
474. 
Assistant.    J.  J.  Lee.    E.,  79,  476. 


N.    J.     (Sharptown    to    Delaware 
Canal.) 

PHYSICAL  CHABACTEBISTICS. 

Described,  79,  476. 


ESTIMATES.    (See  Plans.) 

By  Col.  Macomb,  1878,  5'  to  Kigers  Landing, 
$7,800;  to  Sharptown,  inol.  terminal  basin,  $15,700, 
79, 475. 

By  J.  J.  Lee,  1878,  5'  chan.  to  Sharptown,  $20,872, 
79, 478. 


PLANS.    (See  Estimates.) 

By  Col.  Macomb,  1878,  j.  at  mouth  of  canal;  for 
increasing  capacity  of  canal,  and  d.  creek  to  10'; 
not  recom.,  79,  475. 

By  J.  J.  Lee,  1878,  6',  Delaware  Canal  to  Sharp- 
town,  by  dr.,  79,  477,  478. 

SUBVEY. 

By  J.  J.  Lee,  1878,  under  direction  of  Col.  Ma- 
comb.   B.,  79,  474,  476. 
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ENGIIVEEBS. 

Clilet  ol  Engineers.    B.,  89, 102. 
In  charge.    Lt.  Col.  H.  M.  Robert,  1888.    B., 
89  876 
Assistant.    L.  Y.  Sohermerhom.    R.,  89,  877. 

PHYSICAL  CHABACTEBISTICS. 

Description    of;  has    another    name— Fenwiok 


SURVEY. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  CoL 
Robert  (B.  unfav.),  89, 877. 


3  m.  above  latter's 


Cr.— and  flows  into  Salem  Cr., 
mouth,  89, 877. 

1-45 

APPROPEIATION. 

1910,  $46,000,  10,  1283. 

COMMERCE. 

Description  of,  97, 1240;  00, 1601. 
An.  value,  1897,  $358,254,  97,  1241. 

ENGINEERS. 

Chief  of  Engineers.  E.,  97,  164;  99,  182; 
00,  207;  08,  218;  09,  224;  10,  230;  11,  248;  18, 
296. 

In  charge:  > 

Maj.  C.  W.  Eaymond,  1896.  B.,  97,  1238;  (Lt. 
Col.)  00,  1598, 1602. 

Maj.  C.  A.  F.  Flagler,  08, 194;  09, 199. 

Maj.  H.  Deakyne,  09, 199. 

Capt.  L.  H.  Rand,  09, 199;  10,  224. 

Maj.  E.  R.  Raymond,  1910-.  B.,  10,  1283;  11, 
1370;  13, 1589. 

LEGAL  PBOCEEDINGS. 

Title  pa;^ers  to  lands  needed  for  cut-offs  received 
and  submitted  to  U.  S.  dist.  atty.  for  exam.,  13, 
1589. 

OBSTBUCTIONS. 

List  of,  97, 1239. 

Fixed  br.  at  Auburn,  head  of  navigation,  18, 296. 


OLDMANS  CREEK,  N.  J. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  97,  1238;  00,  1599,  1600,  1603, 
1604;  18,  296. 

27  m.  Ij  flows  nw.  betw.  Gloucester  and  Salem 
Cos.,  N.  J.;  enters  Del.  R.  4i  m.  below  moiith  ol 
Raccoon  Cr.,  about  3  m.  above  Femis  Grove,  N.  J., 
18,296. 

PBOJECTS. 

Lt.  Col.  Raymond  est.,  1900,  $60,000  to  imp.  E. 
from  mouth  to  Auburn,  00, 1605. 

Act  June  25,  1910,  au.  new  chah.  6'  x  100*  across 
bar  at  mouth,  with  j.  to  maintain  it;  a  chan.  6'  x  76' 
thence  to  Pedricktown;  and  a  chan.  6'  x  40'  thence 
to  Auburn,  with  necessary  cutoffs  and  new  mouth; 
est.,  $89,500  8  (see  Siurveys),  all  necessary  land  for 
right  of  way  for  cutofls  to  be  deeded  free  of  cost  to 
US.,  etc.,  10, 230. 

SURVEYS. 

Ex.  au.  act  Jime  3,  1896;  made  by  Maj.  Eay- 
mond, 1890  (B.  fav.),  97, 1238. 

Ex.  and  sur.  au.  act  Mar.  3, 1889;  made,  1900,  by 
Lt.  Col.  Eaymond  (B.  fav.;  see  Projects),  00, 
1599, 1602. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907.  B.  by  Maj. 
Flagler  on  pre.  ex.,  1907,  and  of  Capt.  Eand  on 
sur.,  1908;  est.,  $89,500  ^  (see  Projects),  08,218;  09, 
224. 

Map.  3 


1  Comm.  D.  12,  59th,  2d. 


2  H.  D.  318,  61st,  2d. 


'n.  D.1083,  60th,  2d. 
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EACCOON  CHEEK  (or  RiTer),  N.  J. 


APPBOPKIATIONS. 

1882,  $3,000,83,646. 

1902,  15,000,03,1053. 

1905,  16,000,05,1104. 

1907,  16,000,07,1112. 

1910,  12,600,10,1282. 

1911,  6,000,11,1370. 

1912,  4,000,13,1688. 

Total,  69,500  (incl.  misc.,  $69,600, 13, 1688). 

COMMERCE. 

Description  of,  00, 1593, 1594. 
1903,  252,389  t.,  04, 173;  1909,  58,107  t.,  09,  229. 
BvUky  freight  by  water  costs  only  half  that  by 
rail,  and  carried  faster,  08, 198. 
Eflect  of  imp.  on  rates,  10, 229. 

CONTRACTS. 

1903.  Kiver  &  Harbor  Improvement  Co.,  dr., 
15i{  c.  y.,  p.  m.,  03,  992. 

1905.  Edward  F.  Fonder  Co.,  dr.,  9Ji|!  c.  y., 
p.  m.,  06, 1066. 

1909.  Eickards  Dredging  Co.,  dr.,  11.8(|!  c.  y., 
p.  m.,  and  6.90  for  overdepth  up  to  1',  09, 1160. 

1910.  Biver  &  Harbor  Improvement  Co.,  dr., 
14.9*0.  y.,p.  m.,  11, 1370. 

1911.  Eickards  Dredging  Co.,  dr.,  16.8*  c.  y., 
p.  m.,  18, 1688. 

ENGINEERS. 

Cbiet  of  Engineeis.  R.,  83, 126;  84, 135;  85, 
124;  86,  121;  87,  83;  88,  84;  99,  182;  00,  207; 
03, 184;  03, 173;  04, 165;  05, 172;  06, 184;  07, 189; 
08, 197;  09, 202;  10, 228;  11, 246;  13, 294. 

IiL  cliaTge: 

Lt.  Col.  G.  Weitzel,  1882-84.    R.,  83, 646. 

Mai.  W.  H.  Heuer,  1884-85.    R.,  84,  839. 

Lt.  Col.  H.  M.  Robert,  1885-88.  B.,  85, 851;  86, 
844;  87, 810;  88,  712. 

Lt.  Col.  C.  W.  Eaymond,  1900.  R.,  00,  1590, 
1596. 

Col.  Jared  A.  Smith,  1901-03.    R.,  03, 1053. 

Capt.  J.  C.  SanJord,  1903-04.    R.,  03, 991. 

Capt.  C.  A.  F.  Flagler,  1904-08.  R.,  04,  1235; 
05, 1103;  (Maj.)  06, 1056;  07, 1112;  08, 1152. 

Uaj.  J.  C.  Sanford,  08, 194. 

Mai.  H.  Deatyne,  09, 199. 

Capt.  L.  H.  Eand,  1908-10.    B.,  09, 1159. 

Maj.  R.  E.  Eaymond,  1910-.  R.,  10,  1281;  11, 
1369;  13, 1587. 


Assistants: 

E.  A.  Gieseler.    R.,  83,  647. 

A.  Stierle.    R.,  84, 839. 

LEGAL  PROCEEDINGS. 

Land  for  Molonox  Shoal  cut-oS  deeded  to  U.  S., 
09, 1159. 

OPERATIONS. 

1903-04.    79,791  c.  y.  dr.,  04, 1235. 

1905-06.    59,846  c.  y.  dr.,  06, 1056. 

1908-09.    33,384  c.  y.  dr.,  09, 1160. 

1909-10.  Molonox  cut-ofl  completed  and  chan. 
w.  and  redr.  to  restore  proj.  d.  to  Swedesboro;  total 
dr.,  165,840  c.  y.,  10, 1281. 

1910-11.    88,262  0.  y.  dr.,  11, 1370. 

1911-13.  21,970  c.  y.  dr.;  proj.  95%  done,  13, 
1688. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  03, 184. 

Tidal  range  at  various  pts.,  03, 185. 

Shoaling,  04, 166. 

Tidal  range  in  upper  R.  increased  as  result  of 
work  done,  07, 190. 

Bises  Gloucester  Co.,  N.  J.;  flows  nw.  into  Del. 
B.  nearly  opp.  Marcus  Hook,  Fa.,  13, 294. 

PLANS.    (See  Projects.) 

By  Col.  Weitzel,  1883,  chan.  3'  d.  1.  w.,  with  a 
bottom  w.  of  40'  from  mouth  up  to  Swedesboro 
RR.  Br.;  est,  $17,940,  83, 649;  87, 810. 

PROJECTS.    (See  Plans.) 

Lt.  Col.  Eaymond  est.,  1899,  $102,135  to  Imp. 
creek,  mouth  to  Swedesboro,  00, 1598. 

Act  June  13, 1902,  au.  dr.  chan.  T  d.  at  1.  w.,  75' 
w.  to  Bridgeport,  1  j  m.  from  mouth;  thence  60'  w. 
to  Springers  Wharf,  6  m.  from  mouth;  thence 
5'  X  40'  to  head  of  navigation  at  Swedesboro,  9i  m. 
from  mouth,  in  accordance  with  plans  of  Lt.  Col. 
Eaymond;  est.,  $102,135,'  03, 184, 185, 1053. 

Act  Mar.  2,  1907,  au.  making  cutK>fl  at  Molonox 
Shoal,  with  provisions  that  no  expend,  should  be 
made  until  necessary  land  deeded  to  V.  S.  free  of 
expense,  07, 190. 

SURVEYS. 

Au.  act  Aug.  2,  1882;  made,  1883,  by  Lt.  Col. 
Weitzel,  83,  646. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Lt.  Col.  Raymond  (B.  unfav.;  see  Projects),  00, 
1591, 1596. 
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APPBOPBIATIONS, 

1882, 
1899, 
1902, 
1907, 
1909, 


MANTUA  CREEK,  N.  J. 


$3,000,83,641. 
25,000,  99, 1366. 
35,000,03,182,1049. 
34,450,07,1111. 
*7,000,  10, 1280. 
28,000,10,1280. 

6,000,  11, 1369. 

3,000,  13,1586. 


1910, 
1911, 
1912, 

Total,  141,450  (incl.  misc.,  $141,650,  13, 1586). 

COMMERCE. 

Valued  at  $2,002,875, 1894,  95, 1090;  98,  1125. 
Imp.  reduced  rates  on  car  floats  25%,  06, 180. 
1911,  170,444  t.,  IS,  293. 

CONTRACTS. 

1899.  American  Dredging  Co.,  dr.,  13*  c.  y., 
90,904. 

1900.  American  Dredging  Co.,  dr.,  11*  c.  y., 
p.  m.;  bank  oonstr.jM*  c.y.,  p.  m.,  01, 1331. 

1903.    River  &  Harbor  Improvement  Co.,  dr., 
17*  0.  y.,  p.  m.,  03, 988. 


1906.  Eichard  Parrott,  js.  at  new  mouth, 
$17.75  1. 1.,  and  dike  to  close  gap  in  bank,  $5 1.  f., 
07, 1110, 1111. 

1907.  Richard  Parrott,  supple,  contract,  325' 
dike,  more  or  less,  to  close  gap  m  bank.  Franklin 
K.  Wills  Co.,  completion  of  js.,  $19.90 1.  f.,  and  dike 
to  close  old  mouth,  $9.25  l.f.,  07, 1110, 1111. 

1908.  American  Dredging  Co.,  dr.,  15.7*  c.  y., 
p.  m.,  OS,  1161, 1162. 

1911.  TatnaU,Brown Co., j. constr., $10.90 1. f.; 
sheet-piling  reinforcement,  $4.95 1.  f.,13, 1586, 1587. 

1912.  Eickards  Dredging  Co.,  dr.,  9*  o.  y.,  12, 
1686,  1587. 

ENGINEERS. 

Cliiet  of  Engineers.  K.,  SI,  129;  83, 126;  83, 
126;  84, 134;  SS,  123;  86,  121;  S7,  83;  88,  83;  89, 
101;  90,  91;  96,  132;  98,  158;  99,  178;  00,  201; 
01, 241;  03, 181;  03, 168;  04, 159;  06, 166;  06, 179; 
07,  188;  OS,  196;  09,  200;  10,  226,  255;  11,  244; 
12, 292. 

In  charge: 

Capt.  W.  Ludlow,  1881-83.    B.,  83, 806. 

Lt.  Col.  O.  Weitzel,  1883-84.    R.,  83, 640. 


1  H.  D.  231,  56th,  1st. 


♦Allotment. 


rSeepp.l4-22for"| 
Lexplanatlons,  etc.J 
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Mai.  W.  H.  Heuer,  1884-85.    R.,  84,  837. 

Lt.  Col.  H.  M.  Robert,  1885-90.  B.,  8S,  850;  86, 
844;  87,  809;  88,  711;  89,  873. 

M^.  C.  W.  Raymond,  1890-1901.  B.,  90,  904; 
95, 1088;  (Lt.  Col.)  98,  1122;  99,  1364;  00,  1582; 
01, 1330. 

Col.  Jared  A.  Smith,  1901-02.    B.,  08, 1048. 

Capt.  J.  C.  Sanlord,  1903.    B.,  03,  987. 

Capt.  C.  A.  F.  Flagler,  1904-08.  B.,  04,  1230; 
06, 1099;  (Maj.)  06, 1062;  07,  1109;  08, 1151. 

Capt.  L.  H.  Kand,  1909.    B.,  09, 1168. 

Mai.  E.  E.  Raymond,  1910-.  B.,  10,  1280;  11, 
1369;  12, 1685. 

Assistants: 

E.  A.  Gieseler.    B.,  82, 807. 

A.  Stierle.    B.,  84,  837. 

LEGAL  FBOCEEDINGS. 

Condemnation  proceedings  for  right  ol  way, 
00,  1582. 

All  necessary  rights  of  way  above  the  phosphate 
works  and  below  Faulsboro  secured  by  condenma- 
tion  proceedings  and  purchase,  01, 1330. 

OBSTRUCTIONS. 

Stream  crossed,  1897,  by  4  brs.,  2  of  them  without 
draws,  98, 1122. 

OPERATIONS. 

1889-90.    20,000  c.  y.  dr.,  90, 904. 

1900-01.  120,819  c.  v.,  p.  m.,  dr.  from  chan.,  of 
which  8,133  c.  y.  placed  in  meadow  banks  constr. 
under  the  contract,  and  112,686  c.  y.  deposited  be- 
hind the  banks,  01, 1331. 

1903-04.  Temporary  dike  constr.  across  upper 
end  of  line  of  cut  to  be  dr.  to  3'  above  m.  1.  w.; 
Chan.  dr.  570'  from  the  Del.  R.;  cut  made  on  each 
side  of  chan.  and  material  thrown  up  to  form  em- 
bankments, 04, 1231. 

1904-05.  Work  under  contract  completed; 
total  quantity  removed,  101,381  c.  y.,  p.  m.,  06, 
1099. 

1906-07.  608 1.  f.  of  j.  constr.,  307 1.  f.  on  e.  and 
301 1.  f.  on  w.  side  of  entrance;  also  186'  of  dike,  07, 
1110. 

1907-08.  Entire  length  of  385  1.  t.  of  dike,  to 
close  gap  in  bank  in  side  entrance  to  mouth,  com- 
pleted under  the  contract;  447  1.  f.  added  to  e.  j. 
and  278.5 1.  f.  to  w.  j.,  making  them,  resp.,  754'  and 
679.5'  1,;  and  524  U  f.-Of  dike  constr.  to  close  old 
mouth,  08, 1151. 

1908-09.  70,000  c.  y.,  p.  m.,  removed  and  de- 
posited on  meadows  behind  banks  above  h.  w., 
09, 1158. 

1911-12.  435  I.  f.  dike  reinforced;  74  piles 
driven  in  e.  j.;  8,980  c.  y.  dr.,  12, 1586. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  88,  711;  95,  1089;  98,  1123;  12, 
292. 

Empties  into  Del.  R.  about  3  m.  below  Phila. 
11  m.  above  its  mouth  it  has  a  w.  of  100'  and  l.-w. 
d.  of  2',  1895;  obstr.  by  bar  at  mouth,  shoals,  and 
numerous  sharp  bends,  95, 1089;  98, 1123. 

PLANS. 

Plan  for  imp.  presented;  est.,  $19,800,  10,  256. 

PROJECTS. 

By  Capt.  Ludlow,  1882,  Mantua  to  mouth,  chan. 
having  a  l.-w.  d.  of  10'  and  a  w.  of  80'  at  the  mouth, 
diminishing  to  4'  x  40'  at  Mantua;  est.,  135,000,  82, 
806. 

By  Lt.  Col.  Robert,  1889,  chan.  60'  w.  and  not 
less  than  8'  d.  m.  1.  w.,  8'  curve  in  the  Del.  E.  to 
Phosphate  Wharf,  3,000';  est.,  $2,900,  89,  874. 

By  Maj.  Raymond,  1897,  dr.  a  12',  8',  and  7' 
chan.,  100',  SO',  and  60'  w.,  resp.,  mouth  to  Parkers 
Landing;  constr.  of  cut-offs,  removal  of  overhang- 
ing trees,  and,  if  necessary,  js.  at  the  mouth;  est., 
$145,030,  98, 1122;  99, 1365. 

Act  1899  app.  $25,000,  $8,000  to  be  expend,  for 
right  of  way,  but  not  unless  all  rights  should  be 
obtained  within  that  sum,  99, 1365. 

By  Lt.  Col.  Raymond,  chan.  8'  x  80',  Paulsboro 
toward  phosphate  works,  by  way  of  the  cut-offs, 
as  far  as  available  funds  ($17,000)  would  permit, 
01, 1331. 

By  Maj.  Flagler,  1906,  js.  to  protect  chan.  at  new 
mouth,  07, 1109. 

By  Maj.  Flagler,  1907,  completing  js.  to  12'  curve 
in  Del.  E.,  and  constr.  of  dike  to  close  old  mouth, 
07, 1110. 

By  Maj.  Eaymond,  1911,  proj.  embraced  12'  x 
100'  Chan.,  from  Del.  R.  (or  2,200';  thence  8'  x  80' 
to  Paulsboro,  cutting  olf  bends;  thence  3  m.  with  1 
cut-off,  7'  X  60',  and  extension  of  js.  at  mouth;  18, 


SURVEYS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
Ludlow,  88, 806. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Raymond  (B.  favO,  96, 1088. 

Sur.  au.  act  June  3,  1896;  made,  1897,  by  Maj. 
Raymond  (B.  fav.;  see  Projects),  98, 1122. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  for  imp.  to 
head  of  navigation,!  10,  227,  255. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12,  294. 
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APPBOPEIATIONS. 

1882,       $5,000,  83,  641. 
1896,       2  2,500,96,932. 


WOODBURY  CREEK,  N.  J. 


Total,      7,600 

ENGINEEBS. 

Clilef  of  Engtneeis.    B.,  83, 126;  84, 136;  83, 
123;  86, 121;  87, 82;  88, 83;  18, 329. 

In  charge: 

Lt.  Col.  G.  Weitzel,  1883-84.    B.,  83,  641. 
Maj.  W.  H.  Heuer,  1884-85.    B.,  84,  838. 
Lt.  Col.  H.  M.  Robert,  1885-88.    B.,  86, 850;  86, 
843;  87,  808;  88,  710. 
Maj.  R.  R.  Raymond,  18,  290. 

Assistants: 

E.  A.  Gieseler.    B.,  83,  642. 

A..  Stierle.    B.,  84,  838. 


PBOJECT. 

By  Lt.  Col.  Weitzel,  1883,  chan.  of  navigable  w. 
and  8'  d.  at  h.  w.,  Del.  R.  to  Broad  St.  Br.,  Wood- 
bury; est.,  $15,000,  83,  642. 

SURVEYS. 

Made,  1883,  by  Lt.  Col.  G.  Weitzel  (see  Project), 
83,  641. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910.  E.  by 
Maj.  Raymond,  1910  and  1912,  with  maps;  est., 
$38,000,  with  $2,000  an.  mainten.;^  provided  local 
interests  furnish  free  of  cost  to  U.  S.  land  necessary 
for  cut-offs  and  for  deposit  of  dr.  material,  18,  329. 

Maps.3 


1  H.  D.  523,  61st,  2d. 

2  Part  of  $37,000,  act  June  3, 1896,  for  Cooper  Creek,  96,  932. 
»  H.  D.  635,  62d,  2d. 
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NEWTON  CKEEK,  N.  J. 


ENGINEERS. 

Cblet  of  Engineers.    R.,  81, 129;  88, 126;  84, 
139 
In  charge.    Capt.  W.  Ludlow.    B.,  88,805. 

OBSTRUCTIONS. 

On,  account  of  the  permanent  brs.  near  the  mouth, 
no  imp.  ofthe  stream  could  be  attempted,  83,  805. 


PHYSICAL,  DATA. 

Flows  into  Del.  E.  above  Gloucester,  N.  J.,  83, 
805. 

SUBVET. 

Ex.  au.  act  Mar.  3, 1881;  made  by  Capt.  Ludlgw 
(see  Obstructions),  83,  805. 
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COOPER  RIVER  (Creek),  N.  J. 


APPBOPBIATIONS. 


1909, 
1910, 
1911, 
1912, 


$34,500,96,932. 

*5,000,  09, 1158. 

8,000,  10,1278. 

5,000,11,1368. 

5,000,  18, 1584. 


Total,  57,500  (incl.  $2,600  in  repairing  US. 
reservation  dike  at  mouth  ol 
Woodbury  Creek,  N.  J.,  $60,- 
000,  13, 1584). 

connuEBCE. 

Description  of,  93, 1191;  96, 1104. 

Imp.  has  reduced  rates  by  permitting  larger 
v^sels  to  be  secured  for  long  voyages,  10,  225;  11, 
243 

Tonnage,  1910, 260,934 1.,  11, 1368;  1911,  267,000 1., 
18, 1585. 

CONTBACTS. 

1896.  F.  C.  Somers,  repair  of  dike  at  mouth  of 
Woodbury  Creek  at  a  total  cost  of  $2,500,  97, 1223. 
A.M.  Clegg,  dr.,  13.7$  c.  y .,  97, 1224.  (Proceedings , 
taken  to  annul  contract,  98, 1100.) 

1906.  Eiver  &  Harbor  Improvement  Co.,  dr., 
24i|!  c.  y.,  p.  m.,  07, 1109. 

1909.  The  Rickards  Dredging  Co.,  dr.,  194 
c.  y.,  p.  m.,  10, 1279. 

1911.  Eiver  A  Harbor  Improvement  Co.,  dr., 
24.84!  0.  y.,  p.  m.,  13, 1584. 

ENGINEEBS. 

Chief  of  Engineers.  R.,  93, 129;  95, 133;  96. 
120;  97,  152;  98, 154;  99,  177;  00,  199;  01,  239 
03, 180;  03, 167;  04, 158;  06,  165;  06, 178;  07, 186; 
08, 194;  09, 199;  10, 224;  11,  242;  13,  290. 

In  charge: 

Mai.  C.  W.  Eaymond,  1890.  E.,  93,  1189;  95, 
1102;  9G,  931;  97,  1223;  (Lt.  Col.)  98,  1100;  99, 
1360;  00, 1580;  01, 1329. 

Col.  Jared  A.  Smith,  1902.    B.,  03, 1048. 

Capt.  J.  C.  Sanford,  1903.    B.,  03, 986. 

Capt.  C.  A.  F.  Flagler,  1904-08.  B.,  04,  1229; 
06, 1098:  (Maj.)  06, 1052;  07, 1108;  08, 1150. 

Capt.  L.  H.  Eand,  1909.    E.,  09, 1157. 

Maj.  R.  E.  Eaymond,  1910-.  R.,  10,  1277;  11, 
1367;  18, 1583. 

Assistant.    F.  Sylvester.    R.,  95, 1104. 


OBSTRUCTION. 

List  of  brs.  crossing  the  stream,  93,  1190;  96, 
1103. 

OPEBATIONS. 

1896-97.    65  0.  y.  dr.,  97, 1224. 

1897-98.    47,735  c.  y.  dr.,  98, 1100. 

1898-99.    115,640  c.  y .  dr.,  99, 1360. 

1908-03.  Eemoval  of  large  tree  and  repair  of 
damage  to  E.  bonk,  03, 986. 

1906-07.  19,969  c.  v.,  p.  m.,  removed  and  de- 
posited above  h.  w.  at  Line  Ditch,  Camden,  N.  J., 
07, 1108. 

1909-10.  39,207  c.  y.,  p.  m.,  removed  and  work 
completed,  resulting  in  a  chan.  not  less  than  12'  d. 
at  m.  1.  w.  from  the  Del.  E.  to  the  Camden  Iron 
Works,  10, 1278. 

1911-18.  42,344  c.  y.  dr.,  and  contract  com- 
pleted, making  a  chan.  12'  x  70'  m.  1.  w.,  from  12' 
contour  in  Del.  E.  to  900'  above  Federal  St.  Br., 
Camden,  N.  J.,  13, 1584. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  93, 1190;  96, 1103. 

Max.  draft,  June  30,  1911,  6i'  x  12';  range  of  tide 
about  6',  11,243. 

The  contractor's  dr.  sank  Dec.  6,  1911,  on  a  row 
of  submerged  piles;  severe  weather  and'  ice  in' creek 
fprced  contractor  to  again  suspend  work-on  Jaii.i5, 
1912;  contract  completed  Apr.  24, 1912,  13, 1584, 

PEOJECTS. 

By  Maj.  Eaymond,  1895,  to  dr.  chan.  18'  x  70"  at 
m.  h.-  w,,  mouth  of  creek  to  BrowningEJ  Chemical 
Works;  est.  cost,  $35,000,  96, 932. 

By  Maj.  Flagler,  1906,  dr.  chan.  13'  x  70'  m.  1.  w., 
side  slopes  1  on  1,  Del.  E.  to  State  St.  Br.,  07, 1108. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Eay- 
mond, 1892  (R.  fav.),  93,  1190. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Eay- 
mond, 1894  (see  Projects),  95, 1103. 

Act  June  25,  1910,  au,  pre.  ex.  and  sur.,  with 
view  to  extension  of  pro].;',R.  deferred  pending 
action  on  proposed  H.  Imes,  13,  291,  329. 

Cong,  docs.,  ete.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  291. 


1-53 

ENGINEERS. 

Chief  of  Engineers. 

329. 


PENSAUKEN  CREEK,  N.  J. 


R.,  84, 138;  91, 118;  13, 


In  charge: 

Lt.  Col.  G.  Weitzel.    B.,  84,  862. 

Maj.  C.  W.  Eaymond,  1890-91.    E.,  91, 1100. 

Maj.  E.  E.  Eaymond,  13,  290. 

Assistant.    £.  A.  Gieseler.    B.,  84,  852. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  91, 1101. 


SURVEYS. 

Ex.  au.  act  Aug.  2, 1882;  made,  1882,  by  Lt.  Col. 
Weitzel  (B.  unfav.),  84,  862. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Eaymond  (E.  unfav.),  9.1, 1100. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910  (B.  to 
come),  13,  329. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVEE  AND  HARBOE  WORKS. 


313 


1-53 


RANCOCAS  RIVER,  N.  J. 


APPROPaiATIONS. 

1881, 

$10,000,  81,  795. 

1882, 

10,000,83,778. 

1890, 

110,000,91,1085. 

1892, 

5,000,93,936. 

1894, 

3,000,96,1068. 

1896, 

!  2,000,  96,  927. 

1899, 

2  2,000,99,1356. 

1902, 

3,000,08,1047. 

F.  C.  Somers,  dr.,  Jl,767.59,  98, 1097. 
J.  L.  MUls,  dr.,  25*  c.  y.  (11,700),  99, 


Total,      46,000 

COMMERCE. 

Description  of,  95, 1084, 1087. 
1901,  321,135  t.,  03, 1048. 

CONTRACTS. 

1881.  American  Dredging  Co.,  dr.,  55$  o.  y., 
81, 796. 

1883.  American  Dredging  Co.,  dr.,  324:  c.  y., 
83, 635. 

1891.  F.  C.  Somers,  dr.,  22$  c.  y.,  and  removal 
M  3  wreclss,  at  a  total  of  S800,  91, 1085. 

1893.  r.  C.  Somers,  dr.,  14|*o.  y.,  93,  935. 
J.  P.  Randerson,  dr.,  200  o.  y.  ($4,000),  93, 1175. 

1894.  F.  L.  Somers,  dr.,  17(|i  c.  y.  ($2,125),  96, 
1068. 

1897. 

1899. 
1357. 

1903.  F.  K.  Wills  Construction  Co.,  contraction 
worls  (wing  dams)  on  Lumberton  Brancb,  03, 984, 

ENGINEERS. 

CUet  of  Engineers.  R.,  80,  98;  81,  126;  82, 
123;  83, 124;  84, 133;  86,  123;  86, 120;  87, 82;  88, 
82;  91, 116;  92, 117;  93, 126;  94, 115;  95, 129, 132; 
96, 118;  97,  150;  98,  153;  99,  174;  00,  198;  01, 
238;  03,  179;  03,  166;  04,  157;  05,  164;  06,  177; 
07,  185;  08, 194;.  10,  256. 

In  charge: 

Col.  J.  N.  Macomb,  1880-82.    B.,  81,  795. 

Capt.  W.  Ludlow,  1882-83.    R.,  82,  777. 

Lt.  Col.  G.  Weitzel,  1883-84.    B.,  83,  635. 

Uaj.  W.  H.  Heuer,  1884-85.    B.,  84, 833. 

Lt.  Col.  H.  M.  Robert,  1885-91.  B.,  86, 849;  86, 
841:87,807:88,708. 

Maj.  C.  W.  Raymond,  1891-1901.  R.,  91,  1084 
92,935;  93,1174;  94,854;  95,1066,83,86;  96,926, 
97, 1219;  (Lt.  Col.)  98,  1097;  99, 1366;  00,  1578; 
01,1327.  '        ' 

Col.  Jared  A.  Smith,  1902.    R.,  02, 1046. 

Capt.  J.  C.  Sanford,  1903.    B.,  03,  984. 

Capt.  C.  A.  F.  Flagler,  1904-08.  R.,  04, 1228;  05, 
1097;  (Maj.)  06, 1051;  07, 1107;  08, 1149. 

Assistant:    A.  Stierle.    B.,  83,  635;  84,  834. 


OPERATIONS. 

1881-83.  723  1.  f.  dike  built  from  n.  bank  to 
upper  end  of  Hamills  Isld.;  17,000  o.  y.  dr.  from 
the  Chan.,  83,  778. 

1883-83.  25,983  c.  y.  dr.  from  the  chan.,  83, 
636.     - 

1883-84.  Removal  of  "Coates  Bar"  com- 
pleted, 84,  834. 

1890-91.  3  wrecks  and  32,749  o.  y.  removed 
from  chan.  between  the  mouth  and  Centerton,  91, 
1086. 

1891-92.    7,330  c.  y.  dr.,  93,  935. 

1892-93.    19,936  o.  y.  dr.,  93,  1174. 

1894-95.    12,044  c.  y.  dr.,  95,  1067. 

1897-98.    6,026  c.  y.  dr.,  98, 1097. 

1899-00.    5,879  c.  y.,  p.  m.,  dr.,  00, 1579. 

1902-03.  6  wing  dams  completed;  about  60% 
of  entire  work  completed,  03,  984. 

1903-04.  18  wing  dams  in  all  built;  work 
completed,  04, 1228. 


PHYSICAL  CHAEACTBBISTICS. 

Description  otR.  and  obstr.  therein,  81,  796;  95, 
1084, 1086. 

PROJECTS. 

By  Col.  Macomb,  1881,  chan.  from  150'-200'  w., 
I.-w.  d.  of  6'  from  mouth  to  Centerton,  7i  m.,  and 
5'  l.-w.  chan.  thence  to  Mount  Holly;  est.,  $81,236, 
81,  798;  91 ,  1084. 

By  Maj.  Raymond,  1894,  chan.  5'  x  60'  in  con- 
tinuation of  chan.  dr.in  1893.  Extension  found  to 
be  impracticable,  95, 1067. 

By  Maj.  Raymond,  1897,  6'  chan.  30'  w.  at  Pat- 
tersons Landing  and  Paxsons  Landing  in  Lumber- 
ton  Branch  as  far  as  the  $2,000  app.  in  1896  would 
permit,  98, 1097. 

By  Lt.  Col.  Raymond,  1899,  6'  chan.  m.  1.  w., 
30'  w.,  through  the  shoals  below  Moores  Landing 
and  below  Hainesport  as  far  as  available  funds 
would  permit,  99, 1356. 

Act  1902  au.  $3,000  for  continuing  imp.,  03, 1007. 

SURVEYS. 

Auj  act  June  14,  1880;  made,  1881,  by  Col.  Ma- 
comb, 81,  796. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Ray- 
mond, 1894  (R.  imfav.),  96, 1083.  ' 

Ex.  of  Lumberton  Branch  au.  act  Aug.  17,  1894; 
made  by  Maj.  Raymond,  1894  (B.  unfav.),  96, 1086. 

Sur.  of  Lumberton  Branch  made  by  Maj.  Ray- 
mond, 1897,  97, 1219. 

Pre.  ex.  and  sur.,  mouth  to  Mount  Holly;  B.  by 
Capt.  L.  H.  Rand"  (B.  unfav.),  10,  256. 

Maps.* 
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COIUMEBCE. 

Small,  87, 823. 

ENGINEEBS. 

Chief  of  Engineers. 
In  charge: 

Lt.  Col.  H.  M.  Robert. 


DARBY  RIVER  (Creek),  PA. 


Maj.  R.  R.  Raymond,  12, 290. 


R.,  87,  86;  12,  S 
R.,  87',  822. 


PHYSICAL  CHABACTEBISTICS. 

Description  of   creek;  probable  lack  of  perma- 
nence of  a,  chan.,  87,822. 
Situated  almost  in  city  of  Phila. 

SURVEYS. 

Ex.  au,  act  Aug.  4, 1886;  made,  1886,  by  Lt.  Col. 
Robert  (E.  imfav.),  87,  822. 

Ex.  au.  act  June  25,  1910;  E.  by  Maj.  Raymond, 
1910,  (unfav.  ),<  12,  329. 


>  Part  of  an  app.  of  $250,000  for  Delaware  R. 
"  Lumberton  Branch. 


» H.  D.  850,  61st,  2d. 
*  H.  D.  268,  62d,  2d. 


314    INDEX  TO  EEPOETS,  CHIEF  OP  ENGINEERS,  V.  S.  AEMY,  1866-1912. 
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CRUM  RIVER,  PA. 


ENGINEERS. 
Chief  of  Engineers.   B»  11, 378. 
In  cbargc.    Maj.  R.  E.  Rajmond,  11, 242. 

SUBVBYS. 

Ex.  and  sur.  au.  act  Mar.  3, 1909,  mouth  to  Loiper- 


ville;  Rs.  by  Capt.  L.  H.  Eand,  May  17  and  Nov.  0, 
1909  (iinfav.),'  11, 278. 

Supple,  report  by  BEEjC-,  Nov.  13,  1911,  re- 
quested by  R.  and  II.  Comm.  Concur  in  former 
opinion,  "unfavorable."^ 


1-56 


RIDLEY  RIVER  (Creek),  PA. 

(See  I-57a.) 


ENGINEERS. 

Cblef  of  Engineers.    R.,  81, 129;  13,  329. 

In  charge: 

Col.  J.  N.  Macomb.    R.,  81 ,  828. 

Maj.  E.  R.  Raymond,  13, 290. 

PRIVATE  WORK. 

In  1880  creek  was  being  imp.  by  private  enter- 
prise, 81, 828. 


SURVEYS. 

Ex.  au.  act  June  14, 1880;  made  by  Col.  Macomb 
(see  Private  work),  81,  828. 

Pre.  ex.  au.  act  June  25,  1910.  R.,  Mai.  Ray- 
mond, Oct.  24, 1910<  (unlav.),  13, 329. 
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CHESTER  RIVER,  PA. 

(See  I-57a.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  13,  329. 

In  charge.    Maj.  R.  E.  Raymond,  13, 290. 


SURVEY. 

Ex.  and  sur.  au.  act  June  25, 1910;  R.,  Maj.  Ray- 
mond; est.,  S3,600,  and  $5S0  an.  mainten.,*  13,  329. 
Maps.* 


1-57  (a)        CHESTER  AND  RIDLEY  CREEKS,  PA. 

(See  1-56,  57.) 


APPROPRIATIONS. 

1881,  $3,000,81,793. 

1882,  3,000,83,777. 

Total,    6,000 

CONTRACTS. 

1883.    F.  C.  Somers,  dr.,  520  c.  y.,  83,  634. 

ENGINEERS. 

Chief  of  Engineers.    R.,  80,  98;  81,  125:  83, 
123;  83, 124. 

In  charge: 

Col.  J.  N.  Macomb,  1880-82.    B.,  81,  792,  793. 
Capt.  W.  Ludlow,  1882-83.    R.,  83,  777. 
Lt.  Col.  G.  Weitzel,  1883.    R.,  83,  633. 

Assistant.    T.  G.  Locke.    B.,  83,  634. 


OPERATIONS. 

1883-83.  10,613  c.  y.  dr.;  proj.  completed,  83, 
634. 

PROJECTS. 

By  Col.  Macomb,  1881,  imp.  Chester  Creek,  dr. 
and  removing  sUt  to  7'  I.  w.  at  the  entrance,  dimin- 
ishing upward;  est.,  110,781,  81, 125,  794. 

By  request  of  city  authorities  .dr.  confined  to  area 
between  Second  St.  Br.  and  mouth  of  creek,  83, 
634;  completed,  1883,  83,  634. 

SURVEY. 

Of  Chester  and  Ridley  Creeks,  near  their  outlets 
into  the  Delaware,  au.  act  Mar.  3, 1879;  made,  1880, 
by  Col.  Macomb,  81,  793. 


1-58      WILMINGTON  HARBOR  (Christiana  River),  DEL. 


APPROPRIATIONS. 

1836-38,  132,356,70,426. 

1870,  15,000,  70,  71;  71, 78,  688. 

1872,  10,000,  73,  76,  779;  73, 80,  865. 

1873,  6,000,  73, 81,  866;  74,  ii,  136. 

1874,  6,000,  74, 91,  ii,  136;  75,  ii,  178 

1875,  10,000,  76, 97,  ii,  178;  76,  269. 

1876,  16,000,  76,  59,  270;  77,  260. 

1878,  7,000,  78,  60,  436. 

1879,  3,600^79,72,441. 

1880,  10,000,80,586. 

1881,  50,000,81,771. 

1882,  50,000,83,758. 
1884,  25,000,84,826. 
1886,  18,750,86,858. 
1888,  30,000,  88,  740. 
1890,  30,000,90,919. 
1892,  40,000,93,947. 


95,  1111. 

96,  943. 
99,  1371. 
99, 1371. 
00, 1628. 
03,  993. 
05, 1107. 
07,  1120. 
07, 1120. 
08, 1162. 
09,  1170. 
10, 1293. 
11, 1384. 
13, 1604. 

Total,  1,496,852  (inci.  $667.26  misc.,  and  less 
$3,223.50  ret.  to  Treas.,  etc., 
$1,494,395.76  12, 1604). 


1894, 

6  25,000, 

1896, 

« 20,000, 

1898, 

205,846, 

1899, 

45,000, 

1900, 

200,000, 

1902, 

60,000, 

1905/ 

25,000, 
*250, 

1907| 

75,000, 

*1,250, 

1909, 

*40,000, 

1910, 

100,000, 

1911, 

100,000, 

1912, 

260,000, 

1  H.  D.  1063,  61st,  3d.      >  H.  D.  269,  62d,  2d.    >  To  include  a  sur.  of  Christiana  R 
'  Comm.  D.  6,  62d,  2d.    <  H.  D.  677,  62d,  2d.    "  $5,000  to  be  used  for  upper  Christ 


upper  Christiana  E. 


♦Allotment. 


rSee  pp.  14-22  for  1 
Lesplanatlons,  etc.J 
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COMMEBCE. 

1896  est.  that  total  an.  trade  of  WUmington 
J39,254,087,  96,  976. 

Description  of,  95, 1149;  96,  976. 

Sliipbuilding  industry  quite  extensive,  06, 187. 

1909,  815,245  t.;  value,  $64,707,575;  shipbuilding 
extensive;  has  largest  steel  shipbuilding  output  on 
Atlantic  coast,  with  exception  of  Philadelphia  and 
Newport  News  in  1905;  shipments  by  water  25% 
lower  than  by  rail,  10, 242. 

1911, 869,736 1.;  value,  $68,674,051,  12, 312. 

"The  tonnage  of  the  leading  articles  shipped  to 
and  from  Wilmington  during  the  calendar  year 
1911  is  reported  to  have  been  859,736  short  tons 
valued  at  $68,674,051. 

"The  shipbuilding  industry  on  the  river  is  quite 
extensive,  fiie  records  of  the  Department  of  Com- 
merce and  Labor  showing  that,  with  the  exception 
of  Philadelphia  and  Newport  News,  Wilmington 
had  the  largest  steel  shipbuilding  output  on  the 
Atlantic  coast  for  the  10  years  ending  June  30, 1905. 

"The  harbor  improvements  do  not  directly  aflect 
freight  rates  on  light-draft  boats  to  any  large  ex- 
tent. Shipments  thereon  made  by  water  range 
about  25  per  cent  lower  in  rate  than  by  rail,  but 
much  more  in  deep-draft  vessels,  of  which  there  are 
many,  covering  shipments  to  and  from  the  mann- 
factiiiers  and  sblpbuilding  plants."    IS. 

CONTKACTS. 

1871.  S.  P.  Shelboume,  dr.,  33$  c.  y.,  71,  689. 
American  Dredging  Co.,  remoATng  r.,  71, 689. 

1873.  American  Dredging  Co.,  removing  r.,  $50 
c.  y.;  dr.,  25,  32,  and  37*  c.  v.,  73, 867. 

1873.  American  Dredging  Co.,  removing  r., 
$37.50c.  y.,74,  u,  137. 

1874.  American  Dredging  Co.,  removing  r.,  $40 
c.y.,  75,11,181. 

1876.  American  Dredging  Co.,  removing  r.,  $38 
c.  y.;  W.  H.  Beard,  dr.,  154*  c.  y.,  75,  ii,  181. 

1878.  F.  B.  Colton,  dr.,  9it  e.  y.;  T.  Cuming, 
removing  r^  $35  c.  y.,  79,  442. 

1879.  T.  Cuming,  r.  removal,  $28.50  c.  y.,  80, 
587. 

1880.  National  Dredging  Co.,  dr.,  24Ait  c.  y., 
81, 771. 

1881.  I.  Neveling  &  Son,  j.  constr.;  National 
Dredging  Co.,  dr.,  31*  o.  y.,  82,  760.  Delaware  & 
Chesapeake  Improvement  Co.,  dr.,  29Ji|;  c.  y.,  83, 
620.    I.  Neveling  &  Son,  j.  constr.,  83,  621. 

1884.  I.  Lunt,  j.  constr.,  85,  870.  American 
Dredging  Co.,  dr.,  17*  c.  y.,  86,  871. 

1887.  National  Dredging  Co.,  dr.,  12i|!  o.  y.,  87, 
829. 

1889.  National  Dredging  Co.,  dr.,  13.90  c.  y.; 
I.  Lunt,  j.  repair,  90,  920. 

1891.  Atlas  Dredging  Co.,  dr.,  8*  c.  y.,  91, 
1137. 

1898.  Atlas  Dredging  Co.,  dr.,  IS,^*  c.  y.,  p.  m.; 
r.  removal,  $14  o.  y.,  p.  m.,  93, 1195. 

1896.    Atlas  Dredging  Co.,  dr.,  96,  942. 

1896.  Atlas  Dredging  Co.,  dr.,  23*  c.  y.,  p.  m. 
97  1253 

1897.'  AUas  Dredging  Co.,  dr.,  17A*  o.  y.,  p.  m., 
97  1253. 

1898.  J.  J.  Fitipatrick,  r.  removal,  $7.13  c.  y.; 
The  New  York  Dredging  Co.,  dr.,  12^*  c.  y.,  p.  m., 
99, 1372. 

1899.  B.  T.  Collins,  j.  constr.,  BrandywineK., 
$7,310.80;  Christiana  R.,  $33,512.  Sanford  &  Brooks 
Co.,  rn)air  and  extension  of  j.,  Christiana  R.,  $31,- 
100.  Bowers  Hydraulic  Dredging  Co.,  dr.,  lOJ* 
c.  y.,  p.  m.,  00, 1629, 1630, 1631. 

1900.  J.  J.  Fitzpatrick,  r.  removal,  $10.99  c.  y., 
p.  m.,  01, 1336. 

1903.  John  L.  Grim,  dr.,  14i*  c.  y.,  p.  m.,  04, 
1237. 

1906.  Franklin  'K.  Wills,  repairing  js.,  Cbristi- 
sas,  and   Brandywine   Rs.;  est.,  $1,315.20;  unit 


prices  given,  06,  1107,  1108.    Bowers  Hydraulic 
Dredging  Co.,  dr.,  11*  c.  y.,  p.  m.,  06,  1056,  1057. 
1006.    Bowers  Hydraulic  Dredging  Co.,  dr.,  11* 


c.  y.,  p.  m.,  07, 1118. 

1907.   Bowers  Hydraulic  Dredging  Co.,  dr., 
1S.9*C.  y.,p.  m^07, 1119. 

.  1908.  The  Rickards  Dredging  Co.,  dr.,  19.5* 
c.  y.,  p.  m.,  09, 1169.  Emil  F.  Patterson,  removing 
stumps,  logs,  and  parts  of  wrecks,  09, 1169. 


1909.  American  Dredging  Co.,  dr.,  18i*  c.  y., 
p.  m. 

1910.  American  Dredging  Co.,  dr.,  7.4*  c.  y., 
p.  m.,  11, 1384. 

1912.  American  Dredging  Co.,  dr.,  8.3*  c.  y., 
12, 1604. 

ENGINEERS. 

CUel  ot  Engineers.  B.,  70, 71;  71, 78;  72, 76; 

73,  80;  74,  91;  76,  96;  76,  S8;  77,  53;  78,  60;  79, 
72;  80,  94,  98;  81,  122;  82,  120;  83,  120;  84,  130; 
86,  127;  86,  124;  87,  87;  88,  87;  89,  103;  90,  93; 
91,  119;  92,  120;  93,  129;  94,  118;  96,  134,  150; 
96,  122,  137;  97,  155;  98,  159;  99,  182;  00,  208; 
01, 246;  02, 185;  03, 174;  04, 166;  06, 173;  06, 185; 
07,  196;  08,  206;  09,  212;  10,  240,  255;  11,  261; 
12,  310. . 

Boards: 

For  R.  and  H.  imp.  E.,  81,  775;  82,  765.  (See 
Projects.) 

Commission  constituted  by  S.  O.  No.  66,  at 
Philadelphia,  Pa.,  June  18,  1891,  to  consider  and 
report  upon  the  imp.  of  Wilmington  H.  R.,  91, 
1138.  (Col.  Houston,  Maj.  Raymond,  and  L.  Y. 
Schemerhom,  C.  E.) 

Convened,  Wilmington,  Del.,  by  S.  O.  No.  36, 

1895,  to  consider  and  report  upon  the  subject  of  a 
proposed  flushing  basin  at  the  mouth  of  the  Christi- 
ana R.  B,  96,  992.  (Col.  P.  C.  Hains,  Majs. 
C.  W.  Raymond  and  C.  E.  L.  B.  Davis.) 

Convened,  Wilmington,  Del.,  by  S.  O.  No.  30, 

1896,  to  consider  and  report  upon  a  plan  of  imp.  of 
Wilmington  H.  and  Christiana  R.,  Del.  R.,  97, 
1255.  (Col.  P.  C.  Hains,  Majs.  C.  J.  Allen  and 
C.  W.  Raymond.) 

BE.  convened  Dec.  8, 1904,  to  consider  estab.  of 
H.  lines,  05, 1106. 

Chief  of  Engineers  convened  a  board  of  officers  to 
determine  method  of  imp.  at  a  less  cost,  11,  1383. 
Consider  "existing"  proj.  adequate,  but  recom. 
mainten.  by  U.  S.-owned  dredge  to  cost  $260,000 
and  $30,000  an.  for  operation,  12,  330. 

Lt.  Col.  I.'c.  Woodrufl,  1870;  70,  7L  B.,  70, 
425 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  R.,  71,  688;  72, 
778;  73,  865;  74,  il,  136;  76,  il,  178;  76,  269;  77, 
260. 

Capt.  W.  Ludlow,  in  temporary  charge,  1877;  78, 
430. 

Col.  J.  N.  Macomb,  1877-82.  B.,  78, 435;  79, 441; 
80,  685;  81,  769,  771;  82,  761. 

Capt.  W.  Ludlow,  1882-83.    B.,  82,  7.56,  758. 

Lt.  Col.  G.  Weitzel,  1883-84.    B.,  83, 620. 

Maj.  W.  H.  Heuer,  1884-85.    B.,  84, 826. 

W.  F.  Smith, U.S.  agent,  1885-1900.  B., 85,  869; 
86,  857;  87,  827;  88,  739;  (Maj.)  89,  881;  90,  917; 
91, 1136;  92, 946;  93, 1194;  94, 870;  96, 1110, 1147; 
96,  941,  973;  97, 1260;  98,  1145;  99,  1369;  00, 1626. 

Lt.  Col.  C.  W.  Ravmond,  1901.    B.,  01, 1336. 

Col.  Jared  A.  Smith,  1902.    E.,  02, 1063. 

Capt.  J.  C.  Sanford,  1903.    R.,  03, 992. 

Capt.  0.  A.  F.  Flagler,  1904-08.  B.,  04, 1237;  05, 
1105;  (Maj.)06, 1066;  07, 1118;  08, 1160. 

Capt.  L.  H.  Rand,  1909.    B.,  09, 1168. 

Maj.  R.  R.  Raymond,  1910-.  B.,  10, 1291;  11, 
1383;  12, 1603. 

A.sslsii3iiits ' 

Capt.  M.  R.' Brown,  71,  77;  72,  74;  73,  79;  74, 
90;  76, 95;  76,  58. 
Capt.  W.  Ludlow,  77,  52. 
T.Valentine.    B.,  78,  436;  84,  826. 
J.  H.  Dager.    B.,  83,  621. 
A.  Stierle.    B.,  96, 1148;  96,  978. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Lt.  Col.  Woodrufl,  1870,  dr.,  $40,000,  70,  427. 
By  Lt.  Col.  Kurtz,  1870,  removing  r.,  dr.,  and 

surs.,  $83,000,  74,  ii,  137;  76,  ii,  179;  76,  270. 
By  Col.  Macomb,  1879,  to  complete  existing  proj., 

$10,000,  79,  441. 

LEGISLATION. 

Act  June  13,  1902,  app.  $50,000  with  proviso  that 
not  more  than  $25,000  be  expend,  until  arrange- 


316     INDEX  TO  BEPOETS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


ments  had  been  made  by  city  of  Wilmington  to 
dispose  of  sewage,  01, 185, 186. 

Act  Mar.  3,  1905,  app.  t2S,000,  removed  restric- 
tions upon  expend.,  OS,  1108. 

OPEEATIONS.1 

1870-71.    Dr.,  71,688. 

1871-73.  Dr.  about  39,000  c.  y.  sand  and  mud; 
28  c.  y.  r.  removed  bv  blasting,  73,  779. 

1873-73.  24,065  c.  y.  removed  by  dr.,  73,  80, 
865. 

1873-74.    35  c.  y.  r.  removed,  74,  ii,  136. 

1874-75.  240  0.  y.  solid  r.  removed  by  blasting, 
75, 96,  U,  178. 

1875-76.  105  c.  y.  solid  r.  and  30,077  c.  y.  mud 
and  gravel  removed,  76,  269. 

1876-77.  88,000  c.  y.  mud  removed;  removal  of 
r.  in  progress,  77,  53,  260. 

1877-78.  Removal  of  r.  below  Third  St.,  and 
dr.  between  Iron  Co.'s  wharf  and  Urandywine 
Creek,  giving  depths  of-13'  and  12',  resp.,  78, 60,  435. 

1878-79.  Dr.  mud  and  removal  of  r.,  79,  72. 
441. 

1879-80.    70  c.  V.  r.  removed,  80,  586. 

1880-81.  35,630  c.  y.  mud  dr.,  completing  proj. 
of  1871,  81,  769. 

1881-83.  38,290  o.  y.  dr.;  work  on  j.  begun,  83, 
757. 

1883-83;  1,100 1.  f.  of  j.  completed;  120,678  c.  y. 
dr.,  83,. 620. 

1883-84.  700  o.  y.  st.  filling  placed  and  1,420 
1.  f.  St.  pavement  laid,  84,  826. 

1884-85.  9,571  c.  y.  dr.;  j.  raised  for  entire  1., 
85, 870. 

1885-86,  Sunken  crib  removed;  lighthouse 
wharves  removed;  3,650  c.  y.  dr.,  86,  857. 

1886-87.  168,787  c.  y.  dr.  under  contract,  87, 
827. 

1887-88.  Dr.  imder  contract  with  American 
Dredging  Co.  completed,  88,  739. 

1889-90.  165,214  0.  y.  dr.;  repairs  made  to  j., 
90.  918. 

1890-91.    235,340  c.  y.  dr.,  91, 1136. 

1891-93.    67,645  c.  y.  dr.,  93,  946. 

1893-93.  About  73,000  c.  y.,  p.  m.,  dr.;  467 
c.  v.,  p.  m.,  r.  removed,  93, 1194. 

1893-94.  85,411c.  y., p.m., dr.;  217c. y., p.  m., 
r.  removed;  94,-  870. 

1895-96.    24,474  c.  y.  dr.,  96,  942. 

1896-97.  14,647  0.  y.,  p.  m.,  dr.  from  Christiana 
E.,  2  wrecks  reinoved,  97,  1250;  and  5,676  c.  y., 
p.  m.,  dr.  from  Wilmington  H.,  97, 1251. 

1897-98.    108,480  c.  y.,  p.  m.,  dr.,  98, 1146.. 

1898-00.  3,635  c.  y.,  p.  m.,  r.  removed;  pile 
and  St.  j.,  at  mouth  of  the  Brandywine  E.,  com- 
pleted; constr.  of  j.  on  s.  side  of  mouth  of  the  Christi- 
ana E.  in  progress;  j.  on  n.  side  of  the  mouth  of  It. 
being  repaured;  terminal  crib  being  built,  and  some 
dr.  done,  99, 1370;  00, 1626, 1627. 

1900-01.  Total  quantity  removed,  1,202,548 
c.  y.,  p.  m.,  and  pumped  ashore  on  the  meadows, 
01, 1336.    354  0.  y.,  p.  m.,  r.  removed,  01, 1336. 

1904-05.  141,941  c.  y.,  p.  m.,  removed  and 
pumped  a.shore  above  h.  w.,  05, 1106. 

1905-06.  266,757  c.  y.,  p.  m.,  removed  and 
pimiped  ashore;  repairs  to  js.  completed  at  total 
cost  of  $1,458.38,  06, 1057. 

1906-07.  376,694  c.  y.,.p.  m.,  removed  under 
the  2  contracts  with  Bowers  Hydraulic  Dredging 
Co.,  completing  the  dr.  to  Third  St.  Br.,  imder  the 
terms  of  the  app.,  07, 1119. 

1907-08.  Jetties  at  months  of  the  Brandywine 
and  Christiana  Es.  repaired  under  accepted  pro- 
posal of  Franklin  K.  wills,  at  a  total  cost  of  $460; 
retaining  banks  completed  and  332,324  c.  y.,  p.  m., 
removed  from  chan.  and  placed  ashore  behind 
hanks  above  h.  w.,  08,  1160.  A  log  and  4  large 
stumps  removed  from  chan.  at  cost  of  $234.81,  OS, 
207.  :  ' 

1908-09.  17,870  0.  y.,  p.  m.,  removed  from 
chan.;  a  total  of  360,194  c.  y.,  p.  m.,  removed  under 
the  contract  and  contract  completed,  09, 1168, 1169. 
40,568  c.  y.,  p.  m.,  removed  from  chan.  and  contract 
completed;  32,280  c.  y.,  p.  m.,  removed  from  chan., 
09, 1169.  18  stumps  and  logs  and  parts  of  2  wrecks 
removed  from  chan.  at  cost  of  $265.88,  09, 1170. 


1909-10.  Contract  required  dr.  to  be  done  in  2 
periods.  During  the  first  period  112,911  c.  y.  re- 
moved, and  during  the  second  115,391  c.  y.  from 
different  pts.  between  Delaware  K.  and  flarlan  & 
Hollingsworth,  resulting  in  chan.  19'  x  150'  up  to 
Marliet  St.  Br.;  material  deposited  at  Eagle  Ift., 
N.  J.,  10, 1292. 

1910-11.    217,607  c.  y.  dr.,  11, 1383. 

1911-13.    634,626  c.  y.  dr.,  13, 1603. 

PHYSICAL  CHABACTEBISTICS. 

Described,  70,  427;  71,  688. 

Description  of  H.  and  Christiana  E.,  96,  1149; 
96,  978.  Fresh-water  inflow,  fall  of  the  tides,  and 
an.  deposits  in  the  Christiana  E.,  96,  974,  976. 

Tidal  basin  above  has  been  considerably  in- 
creased by  breaking  of  the  levees,  the  banks  have 
been  eroded  and  a  large  amount  of  material  has 
been  carried  into  deeper  water  below,  03, 1054. 

Eange  of  tide  slightly  over  6'  at  mouth,  and 
about  3.6'  at  Christiana  village,  10,  242. 

Condition  of  chan.,  details  given,  11,262;  13,312. 

PLANS.    (See  Estimates  and  Projects.) 

By  commission,  1891,  permanent  imp.  of  H.  by 
(1)  altering  the  sewerage  system  of  Wilmington  so 
as  to  prevent  discharge  of  solid  matter  into  Christi- 
ana E. ;  (2)  rectifying  chan.  at  the  mouth  of  R.  by 
constr.  of  1,400  1. 1.  of  earth  and  st.  j.  and  1,200 1.  f; 
of  pile  and  St.  dike  on  the  s.  side  of  ttie .entrance-- 
(3)  rectification  of  chan.  at  junction  of  the  Brandy, 
wine  and  Christiana  by  constr.  of  600  1.'  f.  of  h.-w. 
dike;  (4)  by  dr.  a  chan.  15'  x  160'  m.  1.  w.  from 
mouth  to  Pulp  Works;  (5)  chan.  thus  excavated 
to  be  inaintairied  either  by  further  dr.  or  the  constr. ' 
of  a  flushing  reservoir.  Total  est.  cost^  ol  imp., 
excl.  of  the  reservoir,  $192,000j  or  incl.  of  the  same, 
$392,000.    91, 1138,  1159. 

PRIVATE  (CITT)  WORK. 

Water  main  crossing  E.  at  Third  St.  Br.  lowered 
from  18'  to  25'  below  m.  1.  w.,  01, 1336. 

City  of  Wilmington  app.  $4,857  in  accordance 
with  act  of  State  legislature.  Mar.  9,  1901,  making, 
it  mandatory  upon  the  city  to  make  app.  in  the 
amount  of  10%  of  sums  expend,  by  US.,  tocontinue, 
until  $60,000  had  been  app.,  06, 186.  ■ 

City  of  Wilmington  app.  $4,857  in  accordance 
with  act  of  State  legislature.  Mar.  9,  1901,  and  re- 
moved from  chan.  above  Third  St.  Br.  16,004  c.  y., 
p.  m.;  cost,  $4,382.04,  07, 1119. 

City  of  Wilmington  app.  $6,567.41  for  imp.  of  H., 
08, 1161. 

$500  expend,  from  city  funds,  10, 241. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Kurtz,  1870,  securing  chan.  in  Chris- 
tiana R.,  from  100'-200'  w.  and  12'  d.  at  1.  w.,  by 
dr.  and  blasting;  est.,  $83,000,  74,  ii,  137.  In- 
creased by  Col.  Macomb,  1879,  to  $93,000,  79,  441. 
Completed  at  cost  ol  $83,500,  81, 769. 

By  Col.  Macomb,  1881,  j.  at  H.  entrance,  dr.  15' 
chan.  from  entrance  to  Pulp  Works,  and  12'  chan. 
from  thence  to  Delaware  ER.  hr.;  est.,  $175,551, 
81,  770,  774.  Increased,  1883,  by  Lt.  Col.  Weitzel 
to  $191,384,  for  chan.  15'  x  150',  mouth  to  Delaware 
EE:  br.,  83,  622.  Proj.  modified,  1884,  providing 
for  an  addl.  height  to  j.  of  4'  and  to  extend  it  332' 
in  1.,  89,  882;  91, 1136. 

By  Maj.  Smith,  US.  agent,  1895,  dr.  chan.  3'  x  26', 
Churchmans  Br.  to  Smalleys  Br.,  97, 1250. 

By  BE.,  1896,  j.  at  s.  side  of  the  mouth  of  Chris- 
tiana R.,  as  recom.  by  commission  of  1891;  rectifi- 
cation of  chan.  of  the  Christiana  at  niouth  of  tiie 
Brandywine  by  j.  on  the  n.  side  of  the  entrance  to 
the  latter;  and  necessary  dr.  to  give  chan.  of  21' 
m.  1.  w.  from  the  mouth  to  upper  line  of  the  Pulp 
Works,  with  w.  of  500'  at  mouth,  gradually  narrow- 
ing to  300'  at  Third  St.  Br.,  continuing  thence  to 
Market  St.  Br.;  est.,  $377,642,  97,  1259.  In  1897 
Maj.  Smith,  U.  S.  agent,  est. cost  of  r.  removal  not 
provided  for  by  above  board  would  bo  $99,083,  97, 
1251. 

By  Capt.  Flagler,  dr.  shoals  in  Christiana  K.,  04, 
1237. 


1  Prior  to  1870  confined  to  dr.;  suspended  since  1840,  70, 426. 
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By  Capt.  Flagler,  dr.  chan.  18'  x  200'  Irom  Third 
St.  Br.  to  mouth  of  Brandjrwino  R.,  thence  260'  w. 
to  Delaware  R.,  and  repairing  n.  j.  at  mouth  of 
Christiana  R.,  and  that  at  mouth  of  Brandywine  R,, 
05,  1106. 

By  Mai.  Flagler,  repairs  to  js.  at  mouth  of  Chris- 
tiana and  Brdiidywine  Rs.,  and  dr.  and  maintain-: 
ing  18'  Chan,  from  Delaware  E.  to  Baltimore  & 
Ohio  RH.  br.,  07, 1119. 

By  Maj.  Flagler,  recom.  constr.  of  dr.  for  ex- 
clusive use  in  H.;  est.,  tl75,000;  cost  of  operation, 
130,000  per  year,  08,  1161.  Act  June  25,  1910,  au. 
purchase  or  oonstr.  of  dr.  plant,'  13, 312. 
-  Explanation  of  est.  and  what  dr.  records  indi, 
cate;  recom.  that  work  he  done  by  U.  S.  dr.,  10- 
1292, 1293. 

SURVEYS.' 

By  Maj.  H.  Bache,  1835,  70,  426. 

Under  direction  of  Lt.  Col.  Woodruff,  by  A.  B. 
Sears,  1870,  70,  426. 

By  Lt.  Col.  Kurtz,  1874,  74-,  ii,  136. 

By  Col.  Macomb,  1878-79,  79,  441. 

From  mouth  of  R.  to  Delaware  RR.  br.  au.  act 
Mar.  3, 1879,  80,  98;  made,  1880,  by  Col.  Macomb, 
.81,771., 


Ex.  of  p.  at  mouth  of  Christiana  E.  made  in  1893 
by  Maj.  Smith,  U.  S.  agent,  93, 1194. 

Ex.  of  Christiana  E.  above  .Wilmington  au.  act 
Aug.  17, 1894;  made  by  Maj.  Smith,  U.  S.  agent,  1894 
■{B;fav.),-95, 1148.      -  - 

Sur.  of  Christiana  R.  ajid  Wilmington  IT.  with 
view  to  21'  au.  act  Aug.  17,  1894;  made  by  Maj. 
Smith,  U.  S.  agent,  1895  (R.  fav.;  see  Projects),  96, 
973. 

Sur. ,  1897-08,  by  Maj.  Smith,  U.  S.  agent,  98, 114B. 

Ex.  from  Pulp  Works  to  mouth  showed  rapid 
shoaling  of  area  dr.,  01, 1336. 

Of  R.,  from  Delaware  R.  to  draw  pier  of  Phila., 
Bait.  &  Wash.  RR.  out-otf  br.  No.  4,  made  by 
Capt.  Santord,  03, 174,  993. 

Ex.  au.  Mar.  3, 1909,  of  Christiana  K.,  from  New- 
port to  Christiana.  B.  by  Capt.  Rand,  May  8 
19092(iin£av.),  10,  255. 

.  Reex.  with  view  to  determining  method,  oS 
adequate  imp.  at  less  cost,  au.  act  Feb.  27,  1911. 
B.  by  BE.,  Oct.  6, 1911.  Existing  pro),  considered 
adequate,  but  most  economical  method  of  njainten. 
is  by  U.  S.  dr. ,  to  cost  $250,000,  with  130,  OOOan.  for 
operation,  'la,  330. 

Detail  of  n.  j.,  83,  767;  87, 828. 


1-59 

COMMEBCE. 

Important,  84,  881,  885. 


BRANDYWINE  RIVER,  DEL. 


ENGINEEBS. 

Cbief  ot  Engineers.    B.,  84, 139. 

In  charge.    Lt.  Col.  G.  Weltzel,  1884.    B.,  84, 
879,  882. 

Assistants: 

E.  A.  Giesler.    B.,  84,880. 
J.  H.  Dager.    B.,  84, 883. 


PHYSICAL  CHABACTEBISTICS. 

84,  883. 

PLANS. 

By  Lt.  Col.  Weltzel,  1883,  dr.  ohan.,.  mouth  to 
Market  St.  Br.,  Wilmington,"  6'-9'  x  50'-100';  est.j 
196,525..  84,  883,  884. 

SUBVETS. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Lt.  Col.  Welt- 
zel, 1882,  84,  879. 
Sur.,  1883,  84,  882. 


1-60  CHESAPEAKE  AND  DELAWARE  CANAL.'* 

(See  also  J535-a.) 

APFBOPBIA'nONS. 

Mar.  3, 1825,  8300,000 
Mar.  2, 1829,    150,000 


Total,    450,000 


1-61 


APPOQUINIMINK  RIVER,  DEL. 


APPBOPBIATIONS. 

1890,     $6,000,91,1161. 


1894, 
1896, 
1899, 
1902{ 
1905, 
1907/ 

1909, 
1910, 
1911, 
1912, 


5,000,  92,  951. 

5,000,  96, 1114. 

5,000,96,947. 

6,000,99,1375. 
*3,000jO3,996. 
*4,000,  04, 1240. 
*5,500,  05,  1110, 1111. 
*5,000,  07, 1124. 
*100,  07,  1124. 
*5,000,  09, 1173. 
*6,000,  10,1297. 
*5,000,  11, 1387. 
*3,50O,  12,1608. 


Total,  62,100  ($62,246.91,  sales  incl.,  etc.,  12, 
1608). 

COMMEBCE. 

At  1911,  31,000-l-t.  Traffic  rates  apparently  not 
affected  by  imp.  of  R.,  but  passenger  business  in- 
creased, 12, 314. 


CONTRACTS. 

1891.  F.  C.  Somers,  dr.,  19*  c.  y.,  91, 1162. 

1892.  F.  C.  Somers,  dr.,  11$  c.  y.,  p.  m.,  93, 
1198. 

1895.  F.  L.  Somers,  dr.,  12.7i|!  o.  y.,  p.  m.;  95, 
1115.    (Contract  annulled  July  27,  1896,  97,  1261.) 

1897.  Egan  &  Bochman,  dr.,  lOt  o.  y.,  p.  m., 
97, 1262. 

1899.  River  &  Harbor  Improvement  Co.,  dr., 
12ifc.y.,  p.  m.,  00, 1634. 

1902.  Atlas  Dredging  Co.,  dr.,  14itc.  y.,  p.  m., 
03,  995. 

1904.  Houston-Riokards  Dredging  Co.,  dr., 
16.4$  0.  y.,  p.  m.,  OS,  1110. 

1905.  River  &  Harbor  Improvement  Co.,  dr., 
9J4  c.  y.,  p.  m.,  in  making  out-ofl  through  neck  on 
left  baiik  of  R.  halfway  between  mouth  and  Odessa, 
06, 1061. 

1907.  Riokards  Dredging  Co.,  dr.,  14ii|;  c.  y., 
p.  m.,  07, 1124. 

1909.  Pennsylvania  Dredging  Co.,  dr.,  12(t  c.  y., 
p.  m.,  10, 1297. 


1  H.  D.  359,  62d,  2d. 

«H.D.  399,61st,  2d. 

'  First,  for  1,500  shares  of  canal  company,  and  again  for  750  shares.    (Treas.  Doc.  373, 1882.) 

*  See  also  p.  477. 

♦From  app.  Appoquinimink,  Murderkill,  and  Mispillion  Es.,  Del. 


318    INDEX  TO  EEPOETS^  CHIEF  OP  ENGINEEBS,  U.  S.  ARMY,  1866-1912, 


1910.  Eiokards  Dredging  Co.,  dr.,  12.80  c.  y., 
p.  m.,  10, 1297. 

1911.  Eiver  &  Harbor  Improvement  Co.,  dr., 
12.8(!  0.  y.,  p.  m.,  11, 1388. 

1913.  Kirer  &  Harbor  Improvement  Co.,  dr., 
16(|ic.  y.,  p.  m.,  13, 1608. 

ENGINEERS. 

Chief  of  Engineers.  B.,  SI,  129;  89, 112;  90, 
102;  91,  121;  93,  121;  93,  131;  94,  119;  95,  135; 
96,  124;  97,  158;  98,  161;  99, 186;  00,  211;  01, 
250;  03,  186;  03,  175;  04,  168;  05,  175;  06,  187; 
07,198;  08,208;  09,214;  10,243;  11,263;  13,313; 

In  cbarge: 

Col.  J.  N.  Macomb.    E.,  81,  826. 

Maj.W.  F.  Smith,  U.  S.  agent,  1890-1900.  R.,  90, 
943;  91,1161;  93,  950;  93, 1197;  94,  875;  95, 1114; 
96,  946;  97,  1261;  98,  1149;  99,  1374;  00,  1633. 

Lt.  Col.  C.  W.  Raymond,  1901.    R.,  01, 1339. 

Col.  Jared  A.  Smith,  1902-03.    R.,  03, 1055. 

Capt.  J.  C.  Sanford,  1903-04.    R.,  03, 995. 

Capt.  C.  A.  F.  Flagler,  1904-08. .  R.,  04,  1240; 
05, 1110;  (Maj.)  06, 1060;  07, 1123;  08, 1164. 

Mai.  Herbert  Deakyne,  1908;  09, 199. 

Capt.  L.  H.  Band,  1908-10.    B.,  09, 1172. 

Maj.  E.  E.  Eaymond,  1910-.  B.,  10,  1295;  11, 
1386;  13, 1606. 

Assistants: 

W.  S.  Edwards.    R.,  81, 826. 

A.  Stierle.    B.,  90,  943. 

liEGAIi  PROCEEDINGS. 

I/evy  Court,  New  Castle  Co.,  Del.,  Mrees  to 
build  br.  over  cut-off,  without  expense  to  U.  S.,  05, 
1110. 

LEGISLATION. 

By  the  State  of  Del.,  giving  consent  to  proposed 
cutting  through  or  across  the  public  highway,  06, 
1110. 

OPEBATIONS. 

1890-91.    24,985  c.  y.  dr.,  91, 1161. 
1893-93.    38,575  c.  y.,  p.  m.,  dr.,  93, 1197. 
1898-99.    60,091  o.  y.  dr.,  99,  W75. 
1899-00.    37,596  0.  y.  dr.,  00, 1633. 


1903-03.  17,510  c.  y.,  p.  m.,  removed  and 
placed  ashore  above  h.  w.  line,  03, 99S. 

1904-05.  21,220  c.  y.,  p.  m.,  removed  and  de- 
posited on  banks  above  h.  w.,  05, 1110. 

1905-06.  31,706  c.  y.,  p.  m.,  removed  from  cut- 
off, 06, 1060. 

1907-08.  27,367  0.  y.,  p.  m.,  removed  from 
Chan,  and  deposited  on  the  baaks  above  h.  w.,  08, 
1164. 

1909-10.  26,311  c.  y.,  p.  m.,  removed  7'  m.  I.  w. 
over  a  w.  of  50'  for  33,000'  downstream  from  Odessa, 
10, 1296. 

1910-11.  6,600  c.  v.,  p.  m.,  dr.  and  deposited 
upon  adjacent  banks  above  h.  w.,  producing  a chm. 
60'  at  bottom  and  7'  d.  m.  1.  w.,  11, 1387. 

1911-13.  46,132  c.  y.,  p.  m.,  dr.  and  deposited 
on  land  above  h.  w.,  13, 1607. 

FHTSICAL  CHABACTEBISTICS. 

Details  of,  90, 944. 

Max.  draft,  1912,  6'  in  B.  and  4'  across  flats  at 
mouth,  13, 314. 

PLANS. 

By  Col.  Macomb,  1880,  for  imp.  of  creek  by  dr. 
from  Odessa  to  its  mouth,  9i  m.,  to  give  6'  d.  mi  1. 
w.;  est.  cost,  J71,382,  81, 826. 

PBOJECTS. 

By  Maj.  Smith,  1889,  chan.  8'  d.  m.  1.  w.,  w.  80', 
from  br.  at  Odessa  to  Townsends  Wharf,  3}  m.; 
w.  of  100'  from  this  wharf  to  mouth,  5  m.;  est., 
$39,963,  90,  947. 

By  Capt.  Flagler,  dr.  shoals  from  chan.,  and 
expend,  of  allotment  of  $5,500  in  making  cut-ofl 
No.  4  across  the  public  highway  at  Fennimores  Br., 
and  dr.  chan.  where  required  to  7'  x  50'  m.  1.  w., 
05, 1110. 

By  Maj.  Eaymond,  inviting  attention  to  need  of 
addl.  d.  over  bar  at  mouth,  13, 1607. 

SUBVETS. 

By  W.  S.  Edwards,  1880,  81,  826. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Smith, 
90  945. 

Act  Feb.  27, 1911,  au.  ex.and  sur.,  13, 330. 

Cong,  docs.,  etc.,  relating  to  exs.,surs.,  plans,  etc., 
13, 315. 
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SMYRNA  RIVBR  (Duck  Creek),  DEL. 


APPROPRIATIONS. 


1880, 
1881, 
1882, 
1888, 
1890, 
1892, 
1894, 
1896, 


190; 


:2{ 

1905, 
1906, 

1907/ 

1909, 
1910, 
1911, 


$5,000,  80, 

3,000,  81, 

2,000,  83, 

10,000,  88, 

6,000,  90, 

3,000,  93, 

6,000,  95, 

6,000,  96, 

6,000,  00, 

115,000,03, 

2*6,000,04, 

8  5,365,05, 

*1,600,  06, 

*2,000,  07, 

*2,600,  08, 

*6,500,  09, 

25,000,  10, 

15,000,  11, 


590. 

788. 

772. 

742. 

924. 

953. 

1116. 

949. 

1636. 

1060. 

1246. 

1118, 1119. 

1067, 1068. 

1131, 1132. 

1172, 1173. 

1179. 

252, 1305. 

1395. 


Total,  121,965  (less  $4,157.37  returned  to  credit 
of  app.,  $117,807.63,  13, 1613). 

COMMERCE. 

Excellent  H.  of  refuge  at  Duck  Creek,  79, 471, 473. 
Advantages  of  the  imp.,  87,  849. 


Imp.  has  reduced  rates  25%,  and  caused  a  saving 
of  time  in  shipment,  10,252. 

CONTRACTS. 

1881.    F.  Pidgeon,  jr.,  dr.,  26it  c.  v.,  81, 789. 
American  Dredging  Co.,  M.,  25t  c.  y.. 


1883, 
83, 772. 

1883. 
83,  627. 

1889. 

1891. 
91, 1164. 

1893, 

1895, 


American  Dredging  Co.,  dr.,  240  0.  y., 

F.  C.  Someis,  dr.,  190  c.  y.,  89, 885. 
National  Dredging  Co.,  dr.,  170  0.  y., 

C.  T.  Caler,  dr.,  130  c.  y.,  p.  m.,  93, 1199. 

F.  L.  Somers,  dr.,  12.70  c.  y.,  p.  m.,  95, 

1117.    (Contract  annulled  July  27,  1896,  97, 1263.) 

1896.  Haupt&Franklin,  dr.,  19.70c. y., p.m., 
97  1266 

1897."  EgauA  Bochman,  dr.,  120  0.  y.,  p.  m., 
97,  1265. 

1899.  Eiver  &  Harbor  Improvement  Co.,  dr., 
120  c.  y.,  p.  m.,  00, 1636. 

1904.  Edward  F.  Fonder,  dr.,  14*0  c.  y.,  p.  m., 
05,  Ills. 

1905.  River  &  Harbor  Improvement  Co.,  dr., 
10*  0.  y.,  p.  m.,  05, 1118, 1120. 

1906.  River  &  Harbor  Improvement' Co.,  dr., 
18.40  c.  y.,  p.  m.,  06, 1068. 


1  No  part  to  be  expended  until  satisfactory  title  of  land  required  for  cross  cuts  and  other  portions  of  imp. 
shall  be  obtained  without  expense  to  U.  S. 
!  For  Chan,  across  bar  at  mouth. 
>  Sec.  of  War  au.  to  modify  plans  for  cut-ofls. 
"Allotment. 


rSee  pp.  14-22  loci 
Lexplanatlons,  etc.J 


EIVER  AND  HABBOB  WOBKS. 
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1907.  The  Elekards  Dredging  Ck). ,  dr. ,  16t  o.  y. , 
p.  m.,  07, 1132. 

1908.  The  Rickards  Dredging  Co.,  dr.,  120  o.  y., 
p.  m.,  08, 1173. 

1909.  River  &  Harbor  liDprovement  Co.,  dr., 
17*  0.  y.,  p.  m.,  10, 1304, 1305. 

ENGINEERS. 

Chielot  Engineers.  K.,  78,63;  79, 7S;  80,95; 
81, 124;  88, 122;  83, 122;  84, 131;  86, 129;  80, 126; 
87,89,97;  88,88;  89,104;  90,94;  91,121;  93,121; 
93, 131;  94, 120;  95, 136;  96, 124;  97, 159;  98, 162; 
99,  187;  00,  212,  231;  01,  252,  263,  1361;  03,  188; 
03, 179;  04, 174;  06, 182;  06, 193;  07, 205;  08, 214; 
09, 220;  10, 250;  11,  272;  13,  321. 

In  charge: 

Col.  J.  N.  Macomb,  1878-82,  78,  63;  79,  66,  74. 
B.,  79,  470;  80,  590;  81,  787. 

Capt.  W.  Ludlow,  1882-83.    B.,  83,  772. 

Lt.  Col.  O.  Weiteel,  1883-84.    E.,  83, 627. 

Mai.  W.H.Heuer,  1884-85.    E.,  84, 830. 

W.  r.  Smith,  U.  S.  agent,  1885-1901.  E.,  86, 876; 
86,  859;  87,  831,  847;  88,  741;  89,  885;  90,  923; 
91, 1162;  93,  951;  93, 1198;  94,  876;  95, 1115;  96, 
948;  97,  1263;  98,  1151;  99,  1376;  00,  1635;  01, 
Uel,  1363. 

Lt.  Col.  0.  W.  Raymond,  1901.    E.,  01, 1340. 

Col.  Jared  A.  Smith,  1902.    B.,  03, 1069. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1000. 

Capt.  C.  A.  F.  Flagler,  1904-08.  E.,  04, 1245;  05, 
1118;  (Maj.ipe,  1067;  07, 1131;  08, 1172. 

Capt.  L.  H.  Rand,  1909.    E.,  09, 1178. 

Maj.  E.  R.  Raymond,  1910-.  E.,  10,  1304;  11, 
1395;  13, 1613. 

As.'iistants: 

W.  S.  Edwards.    E.,  79, 472. 

J.  N.  Odiome.    E.,  83, 626. 

C.  Humphreys.    E.,  g7, 848, 850. 

George  W.  T".  Miller.    E.,  01, 1364. 

OPEEATIONS. 

1880-81.  Excavation  of  chan.  8'  d.  with  a  w. 
ot from  50-25'  and  a  1.  of  600 yards,  81, 787. 

1883-83.    7,198S  c.  y.  dr.,  83, 627. 

1888-89.    45,151  c.  y.  dr.,  89, 885. 

1890-91.    13,139  c.  y.  dr.,  01, 1163. 

1891-93.    12,000  c.  y.  dr.,  93,  951. 

1893-94.    19,593  c.  y.,  p.  m.,  dr.,  94, 876. 

1896-97.  11,694  c.  y.,  p.  m.,  dr.,  96,  948;  97, 
1264. 

1897-98.   28,875 1.  (.  dr.,  98, 1151. 

1899-00.    32,640  0.  y.  dr.,  00, 1635. 

1904-06.  Chan.  6'  x  50'  m.  1.  w.,  dr.  across  bar 
at  mouth,  06, 1118.  Work  begun  on  cut-ofl  above 
Brick  Store  Landing,  11,978  c.  y.,  p.  m.,  removed, 
OS,  1118, 1119. 


1905-06.  Cutofis  made,  shoals  removed,  and 
Chan.  dr.  across  flats  at  mouth;  total  removed, 
l.')7,476  c.  y.,  p.  m.,  06,  1067.  8,117  c.  y.,  p.  m., 
removed  from  chan.,  06, 1068. 

1906-07.  10,495  c.  y.,  p.  m.,  removed  from 
Chan.,  07,  ll.?2. 

1907-08.  18,997  c.  y.,  p.  m.,  removed  from 
Chan.,  08, 1173. 

1909-10.  65,392  c.  y.,  p.  m.,  removed.  Dr. 
from  R.  deposited  upon  banks  above  h.  w.;  dr. 
across  the  flats  at  mouth,  thrown  over  along  s.  side 
of  cut,  10,1305. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  79,  472,  473. 
List  of  shoals,  79,  472,  473. 
Max.  draft,  5'  in  11.  to  Smyrna,  and  6'  across  flats 
at  mouth,  13,  322. 

PLANS.    (See  Projects.) 

Discussion  of  plans,  lor  cutting  canals  to  shorten 
distances  and  avoid  sharp  curves,  by  Col.  Macomb; 
not  recom.;  considered  too  costly,  79,  471-474. 

By  W.  F.  Smith,  1887,  imp.  of  chan.  over  the  bar 
at  river's  mouth  to  7'  1.  w.  by  j.  2,000'  1.;  est., 
J20,000  to  »63,300,  87,  850. 

PEOJECTS.    (See  Plans.) 

By  Col.  Macomb,  1879,  w.  old  "cat-of!"  and  re- 
moving shoals  by  dr.;  est.,  $12,000,  79,  471. 

Revised,  1881,  by  Col.  Macomb,  excavation  of  an 
8'  chan.  through  the  bar  not  less  than  100'  w.;  also 
for  removal  of  shoals  in  the  creek,  making  the  entire 
cost  of  the  proj.  124,000,  81, 124,  788. 

By  W.  F.  Smith,  1886,  T  1.  w.  navigation  to 
Smyrna,  Del.,  the  head  of  navigation;  chan.  at  the 
entrance  to  be  100'  w.  and  inside  the  creek  60'  w.; 
Chan,  to  be  protected  at  the  entrance  by  constr.  of 
a  St.  j.;  est.,  190,698.40,  88,  742;  93, 962. 

By  Maj.  Smith,  2  cuts  to  .shorten  distance  be- 
tween head  of  navigation  and  Delaware  B.;  est., 
Sl.^OOO,  01,  1361,  1363. 

SOEVETS. 

Ex.  ordered  and  in  progress,  1878,  78,  63. 

Ex.  completed  by  W.  S.  Edwards,  1879,  79,  75, 
472. 

Made,  1880,  by  Col.  Matomb,  81,  787;  ex.  au.  act 
Aug.  5, 1886;  made  by  W.  F.  Smith,  V.  S.  agent  (see 
Projects),  87, 847, 850. 

Pre.  ex.  made  by  Maj.  Smith,  in  conformity  with 
act  June  6, 1900'  (E.  fav.),  01,  263,  1361, 1363. 

Pre.  ex.  and  sur.  au.  act  of  Mar.  2, 1907;  made  by 
Maj.  Flagler,2  08,  217. 


1-61 

APPEOPEIATIONS. 

1910,     $18,500,10,1306. 
19,600,  13,1614. 


LEIPSIC  RIVER,  DEL. 


1912, 
Total, 


8,100,13,1614. 


COMMEECE. 

In  1911,  16,000±  t.,  consisting  largely  of  agricul. 
prod,  and  canned  goods,  13,  324. 

CONTEACTS. 

1911.   River  &  Harbor  Improvement  Co.,  dr., 
9.7$c.y.,  11, 1396. 

ENGINEEES. 

Chief  of  Engineers.    E.,  84, 138;  10,  252,  256; 
11,  274;  13,  323,  330. 

In  charge: 

Lt.  Col.  G.  Weitzel.    E.,  84,  854. 
Capt.  L.  H.  Rand,  10, 224. 


Maj.  B.  R.  Raymond,  1910-.  E.,  10,  1306;  11, 
1396;  13,1613. 

Assistant.    E.  A.  Giesler.    B.,  84, 8S4. 

OPEEATIONS. 
1910-11.    8,480  c.  y.  dr.,  11, 1396. 
1911-13.    78,870  c.  y.  dr.,  13, 1614. 

PHYSICAL  DATA. 

Tidal  stream  entering  Del.  B.,  10i±  m.  below 
Bombay  Hook  Light  at  mouth  of  Smyrna  E. 

Garrison's  mill  is  head  of  navigation,  18  m.  up; 
Leipsic  is  Si±  m.  below,  13, 323. 

PEOJECTS. 

Act  June  25, 1910,  au.  3  cutoffs,  making  a  chan. 
6'  X  50'  between  mouth  and  Leipsic;  est.,  $18,500, 
10,  252;  13,  324. 

Act  July  25, 1912,  modified  proj.  1910,  au.  mating 
cut-ofis  numbered  I  and  5,  land  to  be  furnished  to 
U.  S.  free  ot  all  claims  whatsoever,  13,  324. 


>  H.  D.  90,  56th,  2d. 


SH.D.  815, 60th,  1st. 
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Act  July  25,  1912,  also  au.  5'  x  40'  chan.,  Leipsio 
to  Garrison's  mill,  inol.  one  out-o£E  and  a  turning 
basin;  est.,  $19,600,  1st  constr.,  and  $1,500  an', 
raainten.:  land  to  be  furnished  the  U.  8.  free,  and 
all  obstr.  at  Martins  Br.  to  be  removed  prior  to  U.  S. 
commencing  work,  13,  324. 

SURVEYS. 

Ex.  au.  act  Aug;  2, 1884;  made  by  Lt.  Col.  Weit- 
zel  (B.  unfav.),  84, 854. 


Ere.  ex..  and  sui.  au.  act  Mar.  3, 1909:  made,  1909, 
by  Capt.  Band;  Bs.,  June  24  and  Nov.  17,  1909; 
est.,,  $18;50a,i  lOi  256. 

Pre;  ex.  au.  act  Feb.  27,  1911;  Bs.,  Maj.  Ray- 
mond, June  3  and  Dee.  19,  19n;"est.,  $19,600,  with 
$1,500  an.  mainten.,2 13^330.  ...  i  .     ,      ,. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  324. 
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MAHON  (Harbor)  RIVER,  DEL. 


COMMERCE. 

Description  of,  95, 1151. 

ENGINEERS. 

Chief  of  Engineers.  E.,  89, 112;  95, 150;  01, 
263  1358 

In  charge.  Maj.  Smith,  U.  S.  agent,  1889-95; 
B.,  89, 908;  95, 1149;  01, 1358. 

Assistant.    A.  Stierle.    R.,  89,  909;  95, 1150. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  89,  909;  95, 1150. 

STJBVEYS.  :      '.    .  , 

Ex.  au.  act  Aug.- 11,  1888;  made,  1889,  by  Maj. 
Smith  (B.  unfav.),  8.9, 908. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Smith, 
1894  (R.  unfav.),  96, 1149. 

Ex. au.  act  June  6, 1900.  R., Maj. Smith  (uniar.),' 
01,  263, 1358. 


LITTLE  RIVER  (Creek),  DEL. 


8;  81,  129;  06, 
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APPROPRIATIONS. 

1912,  $14,000, 13,  lera. 

ENGINEERS. 

Chiel  ot  Engineers.    R.,  80, 
195;  08, 217;  IS,  321,  330. 

In  charge: 

Col.  J.  N.  Macomb.    R.,  81, 829. 
Maj.  C.  A.  E.  Flagler,  1906-08.    06, 177;  08, 149. 
Maj.  R.  R.  Raymond,  1912-.    R.,  13, 1613. 
BERH.    (See  Surveys.) 

Assistant.    W.  S,  Edwards.    B.,  81, 829. 

PLANS. 

By  Col.  Macomb,  1880,  Chan,  motith  to  Little 
Creek  Landing,  Si  m.  x  6'  x  40',  with  4  short  canals 
across  sharp  bends  in  the  creek;  est.,  $17,200,  81, 


PHYSICAL  DATA. 

Tidal  stream,  8  m.  1.,  emptying  into  Del.  B., 
70±  m.  below  Phila.    Town  of  Little  Creek,  3i  m. 


above  mouth,  the  head  of  .imvlgatiita.'  For  other 
P.  D.  details,  see  13, 321." » 

PROJECTS. 

Act  Jiily  25,  1912,  au.  chan.  5'  x  40',  increased  te 
60'  across  flats  at  mouth,  incl.  5  cutoffs;  est., 
$14,000,  with  $1,000  au.  mainten.,<  13, 321. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Col.  Ma- 
comb, 81,829. 

Pre.  ex.  of  St.  Jones  and  Little  Rs.,  Del.,  for 
connecting  same  by  canal;  R.,  Maj.  Flagler,  Nov 
9,  1905  (unfS.v.)s,  06, 195. 

Pre.  ex.  au.  act  Mar.  3,  1907,  by  Maj.  Flagler' 
R.,  May  6, 1907  (unfavO,^  08, 217. 

Supple.  B.  by  BERH.,  Oct.  26, 1908.  Concur  in 
former  opinion  C.  insufficient  to  warrant  imp.' 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911;  B.,  Maj. 
Raymond,  1911  and  1912;  est.,  $14,000;  with  $1,000 
an.  mainten.,<  13, 330. 
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APPEOPRIATIONS. 


ST.  JONES  RIVER,  DEL. 


1881, 
1884, 
1886, 
1888, 
1894, 
1900, 
1902, 
1905, 
1907/ 

1909, 
1910, 
1911, 


$5,000,  81, 
10,000,  84, 
10,000,  86, 
15,000,  88, 
8  1,500,95, 
*3,500,  01, 
*4,500,  04; 
*9,650,O6, 
5,000,  07, 
*3,000,  08, 
*7,O0O,  09, 
25,000,  10, 
11,700,  11, 


799. 

835. 

861. 

743. 

1118. 

1344. 

1245. 

1065, 1066. 

1130. 

1171. 

1177. 

2.50, 1303. 

1394. 


Total,  108,850  (less  $1,593.50  returned  to  Treas., 
$107,256.50, 13, 1612). 

COMMERCE. 

Reduction  in  rates  consequent  upon  imp.,  88, 
743. 

Description  of,  93, 1231;  97, 1291;  00, 1663. 

Not  likely  that  C.  will  exceed  at  any  time  that 
done  in  1892,  amounting  to  $1,201,565,  93, 1231. 

Rates  reduced  one-fomth  to  on&-half,  11, 271. 


Shipments  Increasing,  especially  fruit,  11, 271. 
1910,  121,871  t.,  11,  271;  1911,-  100,154  t.;  value, 
$5,876,550, 13, 320. 

CONTRACTS. 

1884.    T.  Draper,  dr.,  lSJ*c.y.,  85,877. 

1886.    American  Dredging  Co.,  120  c.  y. ,  87, 832. 

1889.  F.  O.  Somers,  dr.,  18* c.  y.,  and  forplacing 
fender  piles,  $S  1.  f .,  89, 888. 

1895.  F.  L.  Somers,  dr.,  12.7*  o.  y.,  p.  m.,  95, 
1119. 

1900.  Atlas  Dredging  Co.,  dr.,  12*  c.  y.,  p.  m., 
01, 1344.      . 

1904.  Wilmington  Dredging  Co.,  dr.,  14*  c.  y., 
p.  m.,  05, 1116. 

1906.  Houston-Iliokards  Dredging  Co.,  dr.,  8}* 
c.  y.,p.  m^O6,1066. 

1907.  Rickards  Dredgmg  Co.,  dr.,  16*  c.  y., 
p.m.,  07, 1130. 

1908.  Rickards  Dredging  Co.,  dr.,  10*  c.  y., 
p.  m.,  08, 1171.  „      ^ 

1909.  River  &  Harbor  Improvement  Co.,  or., 
13.9*  c.  y.,  p.  m.,  10, 1302. 

1910.  River  &  Harbor  Improvement  Co.,  dr., 
11.8*  c.  y.,  p.  m.,  10, 1304. 


1  H.  D.  574,  61st,  2d.  *  H.  D.  626,  62d,  2d.  '  Comm.  D.  49,  61st,  2d. 

2  H.  D .  647,  62d,  2d.  6  H.  D.  133,  59th,  1st.  »  Allotted  from  1894  app.  of  $6,500  for  MurderkiU  B. 
3H.  D.  72,  66th,  2d.             »  H.  D.  78, 60th,  1st.           *AUotment. 


rSee  pp.  14-22  for  I 
Lezplanatlons,  etc.J 
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ENGINEERS. 

Clilel  o(  Engineers.  R.,  80,  98;  81,  126,  129; 
S2, 124;  S3, 125;  84, 133;  8S,  129;  8G,  12ii;  87,  89; 
88,  89;  89, 104;  90,  95;  91,  122;  93,  143;  97,  171; 
99, 202;  00,  230;  01,  250;  03, 177;  04, 173;  05, 181, 
182;  06,191;  07,203;  08,213;  09,219;  10,248;  11, 
270;  18,  319. 

In  cbaige: 

Col.  J.  N.  Macomb,  1880-82.    R.,  81, 709. 

Capt.  W.  Ludlow,  1882-83.    R.,  83,  779. 

Lt.  Col.  G.  Weitzel,  1883-84.    R.,  83, 636. 

Mai.  W.  H.  Heuer,  1884-85.    R.,  84, 835. 

W.  F.  Smith,  U.  8.  agont,  1885-1900.  R.,  85, 877; 
86,  860;  87,  831;  88,  742;  (Maj.)  89,  887;  90,  926; 
91, 1165;  93, 1229;  97, 1290;  00, 1662. 1664. 

Lt.  Col.  C.  W.  Raymond,  1901.    R.,  01, 1343. 

Capt.  C.  A.  F.  Flagler,  1904-08.  R.,  04,  1246; 
05, 1116;  (MaU  06, 1065;  07, 1129;  08, 1170. 

Capt.  L.  H.  Band,  1909.    R.,  09, 1177. 

MaJ.  K.  B.  Raymond,  1910-.  R.,  10, 1302;  11, 
1394;  12, 1612. 

Assistants: 

Capt.  W.  Ludlow.    R.,  81, 800. 
W.  S.  Edwards.    R.,  81, 802. 
J.  N.  Odiome.    R.,  83, 638. 
3.  M.  Stewart.    R.,  84, 835. 
A.  Stierle.    R.,  93, 1230. 

LEGAL  PBOCEEDINGS. 

Title  papers  tor  land  required  for  culrofls  sub- 
mitted, IS,  320. 

OPERATIONS. 

1884-85.  Work  of  dr.  and  straightening  chaa. 
commenced,  85, 877. 

1885-86.  54,128  o.  y.  dr.  from  Cherry  Bend  and 
Dover  cutoffs  and  at  Cypress  Pt.  and  Broad  Reach 
Shoal,  86, 861. 

1886-87.    55,838  c.  y.  dr.  from  ohan.,  87, 832. 

1887-88.  5,482  c.  y.  dr.  from  chan.  and  bar  at 
entrance,  88, 742. 

1889-90.    58,016  c.  y.  dr.,  90,  925. 

1895-96.    9,798  c.  y.,  p.  m.,  dr.,  96, 951. 

1900-01.    22,960  o.  y.  removed,  01, 1344. 

1903-03.  tl,500  from  app.  of  Aug.  18,  1894, 
expend,  in  removing  shoal  at  mouth,  03, 177. 

1904-05.  26,61.'>  c.  y.,  p.  m.,  removed  from 
shoals  in  R.  and  chan.  across  flats  at  mouth,  05, 
1116, 1117. 

1905-06.    41,625  0.  y.,  p.  m.,  removed,  06, 1066. 

1906-07.  83,504  c.  y.,  p.  m.,  removed  from 
shoals  In  R.  and  chan.  across  flats  at  mouth,  com- 


pleting contract;  2,130  c.  y.,  p.  m.,  removed  from 
R.  and  from  chan.  across  bar  at  mouth,  07,  1130. 

1907-08.  15,434  c.  y.,  p.  m.,  removed  from  R. 
and  from  across  flats  at  mouth,  completing  con- 
tract, 08,  1170.  3,099  c.  y.,  p.  m.,  removed  from 
across  flats  at  mouth,  08, 1171. 

1908-09.  16,832  e.  y.,  p.  m.,  removed  from  R. 
and  from  mouth  to  6'  in  Delaware  B.,  09, 1177. 

1909-10.  11,501  c.  y.,  p.m.,  removed,  resulting 
In  a  chan.  across  the  flats  7'  x  40'  m.  1.  w.,  10, 1303. 
24,917  c.  y.,  p.  m.,  removed,  resulting  in  a  ohan. 
7'  X  50'  m.  1.  w.  to  6'  curve  in  Delaware  B .,  10, 1302. 

1910-11.  24,000  0.  y.,  p.  m.,  dr.  from  bar  at 
mouth  and  from  5  shoals,  11, 1394. 

PHYSICAL  CHARACTERISTICS. 

Description,  81,  801;  93, 1230;  18, 319,  320. 

PROJECTS. 

By  Col.  Macomb,  1881,  chan.  through  bar  at  the 
river's  mouth  and  at  other  points  to  3'  m.  1.  w., 
withaw.of200'-250';  also  constr.  of  3,300  1.  f.  of  j. 
at  entrance;  est.,  $35,000,  81,  799,  801;  87,831. 

Imp.  completed,  1891,  after  an  expend,  of  $40,000, 
91, 1165. 

By  Maj.  Smith,  U.  S.  agent,  1894,  dr.  cut  6'  x  60' 
m.  I.  vr^  across  bar  and  obstrs.  at  mouth,  95, 1118- 

Maj.  Smith,  U.  S.  agent,  est.,  1899,  it  would  cost, 
incl.  contingencies,  347,074.50  for  7'  chan.  to  Leba- 
non, 00, 1665. 

Congress  an.  m.  1.  w.  d.  of  7',  Dover  to  7'  in  Dela- 
ware B.,  with  bottom  w.  of  100'  on  flats  outside  the 
mouth,  50'  from  mouth  to  Lebanon,  40'  from  Leba- 
non to  Dover,  w.  sharp  bends,  incl.  necessary 
cut-offs,  and  constr.  ol5,000 1.  f.  of  j.;  est.,  J181,42S,i 
10,  250. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Col.  Mar 
comb,  81, 801. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Smith, 
US.  agent,  1892  (R.  fav.),  93, 1229. 

Ex.  au.  act  June  3, 1896;  R.  (fav.  to  limited  imp.) 
submitted  by  Maj.  Smith,  U.  S.  agent,  1896, 97, 1290. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899,  by 
Maj.  Smith,  U.  S.  agent  (B.  fav.;  see  Projects), 
00, 1603, 1664. 

Pre.  ex.  au.  act  Mar.  3,  1905;  made,  1905,  by  Maj. 
Flagler,  with  view  to  connecting  same  with  Little 
R.  at  or  near  Dover  by  a  canal,  or  by  diverting  one 
of  said  streams  2  (R.unfav.),  06, 195, 1065, 1066. 

Pre.  ex.  and  sur.,  mouth  to  Dover,  au.  act  Mar. 
2,  1907;  made,  and  a  plan  for  imp.  presented  by 
Maj.  Flagler;  est.,  $181,425,1  08,  218,  1171;  09,  224. 
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APPROPRIATIONS. 


MURDERKILL  RIVER,  DEL. 


1899, 
190!!, 
1904, 

1906{ 

1907{ 

1909, 
1910, 
1911, 
1912, 


$7,000, 

8  6,600, 

6,500, 

5,000, 

*2,000, 

*5,500, 

*5,500, 

*3,860, 

*8,000, 

*3,000, 

*7,000, 

*15,000, 

*5,000, 

»3,000, 


93, 1201. 

95,  1119. 

96,  951. 
99, 1378. 
03,  996,  997. 
04, 1241,  1242. 
05, 1112,  1113. 
06, 1062. 

07, 1126. 
08, 1166, 1167. 
09, 1174. 
10, 1299. 
11, 1390. 
18, 1610. 


Total,  82,860  (less  $1,500  expend,  at  month  of 
St.  Jones  R.  and  $409.01  re- 
turned to  Trees.,  $80,950.99, 
18, 1610). 

COMMERCE. 

Water  rates  25  to  50%  lower  than  by  rail;  rail 
rates  increased  in  winter  when  boats  can  not  run, 
11,266. 


In  1910  amounted  to  35,173  t.;  value,  $1,437,200, 
18, 316. 

CONTRACTS. 

1892.    C.  T.  Caler,  dr.,  ISifc.  y.,  p.  m.,  93, 1201. 

1895.  F.  L.  Somers,  dr.,  12^*  o.  y.,  p.  m.,  95, 
1119. 

1896.  Atlas  Dredging  Co.,  dr.,  17^*0.  y.,  p.  m., 
97, 1267. 

1899.  River  &  Harbor  Improvement  Co.,  dr., 
12t  c.  y.,  p.  m.,  00, 1638. 

1902.  Atlas  Dredging  Co.,  dr.,  13(l!  c.  y.,  p.  m., 
03,  996. 

1904.  Wilmington  Dredging  Co.,  dr.,  15it  c.  y., 
p.  m.,  05, 1112. 

1905.  Houston-Riokards  Dredging  Co.,  dr.,  9?$ 
i;.  y.,  p.  m.,  05, 1113. 

1906.  River  &  Harbor  Improvement  Co.,  dr., 
16tc.  y.,  p.  m.,  06, 1062. 

1907.  The  Rickards  Dredging  Co.,  dr.,  Uio.  y., 
p.  m.,  07, 1126. 

1908.  Pennsylvania  Dredging  Co.,  dr.,  9.4$ 
c.  y.,  p.  m.,  08, 1167. 

1910.  River  &  Harbor  Improvement  Co.,  dr., 
12.9*  c.  y.,  p.  m.;  dr.,  10.9it  c.  y.,  p.  m.,  to  be  done 
in  conjunction  with  dr.  on  St.  Jones  B.,  10,  1299. 


'  $1,500  to  be  used  for  removal  of  shoal  at  mouth  of  St.  Jones  R, 
*  Allotment. 

30462°— H.  Doc.  740,  63-2 ^21 


1  H.  D.  1116, 60th,  2d. 
'  H.  D.  133,  S9th,  1st. 


322     INDEX  TO  EEPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  AEMY,  1866-1912. 


1911.  The  Rickards  Dredging  Co.,  dr.,  9.8$  o.  y., 
11, 1390.  ^  „      ^ 

1918.  River  &  Harbor  Improvement  Co.,  dr.„ 
11$  o.y.,  13,1610. 

ENGINEERS. 

Chief  of  Engineers.  B.,  81, 129;  83, 126;  92, 
131;  93,  132;  94,  121;  95,  137;  96,  125;  97,  100; 
98,163;  99,188;  00,213;  01,254;  03,186;  03, 176; 
04,  170;  05,  177;  06,  188;  07,  199;  08,  209;  09, 
216;  XO,  244;  11,  265;  13, 316. 

In  charge: 

Capt.  W.  liUdlow.    B.,  83,817. 

Mai.  Smith,  U.S.  agent,  1890-1900.  E., 93, 981, 
983;  93, 1200;  94, 879;  95, 1118;  96,  950;  97, 1266; 
98, 11.52;  99, 1378;  00, 1637. 

Lt.  Col.  C.  W.  Raymond,  1901.    E.,  01, 1342. 

Col.  Jared  A.  Smith,  1902.    E.,  03, 1057. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 996. 

Capt.  C.  A.  F.  Flagler,  1904-08.  E.,  04,  1241; 
06, 1112;  (Maj.)  06, 1061;  07, 1125;  08,1166. 

Capt.  L.  H.  Band,  1909.    B.,  09, 1174. 

Maj.  R.  R-  Raymond,  1910-.  E.,  10, 1298;  11, 
1388;  13, 1609. 

Assistants: 

E.  A.  Gieseler.    E.,  83, 819. 

A.  Stierle.    E.,  93,  982,  985. 

OPERATIONS. 

1893-93.    2,350  c.  y.,  p.  m.,  dr.,  93, 1200. 

1893-94.    45,454  o.  y.,  p.  m.,  dr.,  94,  879. 

1894-95.    21,411  o.  y.,  p.  m.,  dr.,  95, 1119. 

1895-96.  21,020  c.  y.,  p.  m.  (9,798  c.  y.  from 
St.  Jones  R.),  dr.,  96,  961. 

1896-97.    24,425  0.  y.,  p.  m.,  dr.,  97, 1266. 

1899-00.    34,367  e.  y.  dr.,  00, 1637. 

1902-03.    13,782  c.  y.,  p.  m.,  removed,  03, 997. 

1904-05.    30,483  c.  y.,  p.  m.,  removed,  05, 1112. 

1905-06.  46,811  0.  y.,  p.  m.,  removed  from 
shoals  and  cut  across  flats  at  mouth,  06,  1062. 
20,145  c.  y.,  p.  m.,  removed,  15,718  c.  y.,  p.  m.,  of 
which  was  dr.  across  flats,  06, 1062. 

1907-08.  45,162  c.  y.,  p.  m.,  removed  from 
Chan,  in  R.  and  across  flats  at  mouth,  08,  1166. 
220  c.  y .,  p.  m.,  removed,  08, 1166. 

1908-09.  Entire  amount  removed  from  chan. 
in  R.  and  across  flats  at  mouth,  27,917  c.  y.,  p.  m., 
09, 1174. 


1909-10.  32,792  0.  y.,  p.  m.,  removed,  giving  a 
continuous  ctan.  6'  x  60'  m.  1.  w.,  Frederica  to  the 
6'  curve  in  Delaware  B.;  work  completed;  23,476 
c.  y.,p.  m.,  addl.  removed,  10, 1298. 

1910-11.  3,828  c.  y.  dr.,  completing  old  con- 
tract; 32,891  c.  y.  dr.  under  new  contract,  11, 1389. 

1911-13.  100,009  c.  v.  dr.,  completing  old  con- 
tract; 38,433  c.  y.  dr.  under  new  contract,  13, 1609. 

About  64%  proj.  done. 

PHTSICAL  CHAEACTEEISTICS. 

Creek  described,  83,  819;  93,  985. 
Chan,  d.,  7',  13,  316. 

Tidal  stream,  flowing  through  Kent  Co.  to  Dela- 
ware B.,  Del.;  nav.  for  9  m.,  13, 315. 

PLANS.    (See  Projects.) 

By  Capt.  Ludlow,  1882,  imp.  of  entrance  to  creek 
and  dr.  Webbs  Landing  to  mouth  to  obtain  l.-w. 
Chan.  4'  d.;  est.,  $72,000  to  $89,000,  83, 818. 

PROJECTS.    (See  Plans.) 

By  Maj.  Smitb,  1891,  chan.  7'  d.  I.  w.,  Frederica 
to  the  7'  curve  in  Delaware  B.,  80'  w.  down  to  the 
mouth,  and  160'  w.  at  the  bottom  and  250'  w.  at 
top  from  the  mouth  to  the  7'  curve  in  tlie  B.,  the 
cut  at  the  mouth  to  be  protected  by  an  embank- 
ment of  the  dr.  material  on  either  side  to  height  of 
2'  above  high  spring  tides;  est.,  $47,560,  93, 984. 

By  Maj.  Smith,  1894-95,  cut  T  x  40'  m.  1.  w.  at 
the  shoals  and  bars  forming  the  most  serious  obstr. 
to  navigation,  to  include  a  cut-ofi  at  Lower  Land- 
ing, and  for  dr.  cut  6'  x  60'  m.  I.  w.  across  the  Ijar 
and  obstr.  at  the  mouth  of  the  St.  Jones  R.,  9S, 
1118. 

See  Appr.  for  amounts  used  for  mainten.;'  1910-11 
Sec.  War.  au.  allotment  of  $15,000  for  imp.  and 
mainten. 

By  Maj.  Raymond,  j.  at  mouth;  est.,  $66,000,  and 
cutoff  in  R.,  10, 246, 1298, 1299. 

SURVEYS. 

Ex.  au.  act  Mar.  3,1881;  made  by  Capt.  Ludlow, 
83  817 

s'ur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Smith,  93, 983. 

Ex.  and  sur.  au.  act  Feb.  27,  1911;  R.  to  come, 
13, 330. 
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MISPILLION  CREEK  (River),  DEL. 


PPROPEIATIONS. 


1879, 
1880, 
1881, 
1882, 
1888, 
1892, 
1894, 
1899, 
1900, 
1902/ 
1904, 
1905/ 

1907, 
1909, 
1910, 
1911, 
1912, 


$3,000,  79, 

4,000,  80, 

3,600,  81, 

3,000,  83, 

3,500,88, 

12,000,  93, 

10,000,  96, 

2,500,  99, 

*1, 0.50,  01, 

*10,000,  03, 

*5,300,O4, 

*1,800,  05, 

*9,000,  06, 

*10,000,  06, 

*40,000,  07, 

*7,000,  09, 

*39,000,  10, 

*5,000,  11, 

*6,000,  13, 


73. 

589. 

786. 

769. 

744. 

964. 

1122. 

1380. 

1346. 

998,  999. 

1243, 1244. 

1114, 1116. 

1114, 1115. 

1064. 

1128. 

1176. 

1301. 

1393. 

1611. 


Total,  175,650 
COMMERCE. 

Shipbuilding,  79,  469. 

Benefit  of  imp.,  83,  769. 

In  1896-97,  $835,996,  97, 1293. 

Important  shipbuilding  interests;  C.  valued  at 
$1,902,480,01,1369. 

Imp.  reduced  freight  rates  26%,  10,  248;  13,  318. 

In  1910,  191,745  t.  (none  obtainable  for  1911),  13, 
318. 


CONTRACTS. 

1879.    American  Dredging  Co.,  dr.,  35$  c.  y.. 


80, 589. 

1880. 
81,  7&5. 

1881. 

1883. 


American  Dredging  Co.,  dr.,  45$  0.  y.. 


F.  Pidgeon,  jr.,  dr.,  430  0.  y.,  81, 786. 
F.    Pidgeon,   dr.,   43(|!  c.   y.,   83,  769. 
American  Dredging  Co.,  dr.,  440  c.  y.,  83, 625. 
1888.    F.  C.  Somers,  dr.,  350  c.  y.,  89, 889. 

C.  T.  Caler,  dr.,  130  0.  y.,  p.  m.,  93, 1202. 
Sanford  &  Brooks,  dike  constr.,  $8.90 1. 1., 


1893, 
1893. 

94,883. 
1895 


._  F.  L.  Somers,  dr.,  12.70  c.  y.,  p.  m.,  95, 
1122.  Sweeten  &  Co.,  crib-dike  constr.,  $2.06  1.  (.; 
$12.57  vertical  f.  of  crib  foundation,  96, 953. 

1897.  B.  T.  Collins,  brush  mattress,  $1.28  c.  y., 
p.  m.;  St.,  $2.60  c.  y.,  p.  m.,  97,  1209.  Egan  & 
Bochman,  dr.,  180  0.  y.,  p.  m.,  97, 1269. 

1899.  B.  T.  Colluis,  j.  constr.,  Sand  Pt.  J., 
$3.59 1.  f.:  Green  Pt.  j.,  $3.90 1.  f.,  00, 1610. 

1901.  Wilson  M.  Vjnyard,  removal  of  cnb  dike 
at  mouth  of  R.  for  $876,  01, 1345. 

1903.  Atlas  Dredging  Co.,  dr.,  160  c.  y.,  p.  m-, 
03,  998. 

1903.  Benjamin  F.  Collins,  j.  across  bar; 
brush,  $3  cord;  St.,  S3  c.  y.;  piles,  150 1. 1.;  timber, 
$40  M  !.,  b.  m.;  bolts  and  washers,  40  lb.,  03,  999. 

1904.  Christiana  Construction  Co.,  filling  with 
St.,  gap  between  pile  j.  at  Sand  Pt.  and  inner  end 
of  new  j.,  $3c.  y.,  p.  m.;  Wilmington  DrodgingCo-, 
dr.,  15.4$  c.  y.,  p.  m.;  Wilmington  Dredging  Co. 
(supple.),  dr.  at  mouth,  15.40  c.  y.,  p.  m.,  05,  IIU. 


♦Allotment. 


rSeepp.  14-22  fori 
Leiplanatlons,  ctc.J 
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1905.  Charles  P.  Grim,  dr.,  lit  c.  y.,  p.  m.; 
Franklin  K.  Wills,  j.  work,  $8.68 1. 1.  for  extension 
and  $3.73 1.  f.  for  repairs,  06, 10G3, 106S. 

1906.  Pennsylvania  Dredging  Co.,  dr.,  9.9$ 
c.  T.,  p.  m.,  06,  1064,  1065.  Tatnall-Brown  Co., 
extension  of  Green  Pt.  j.,  $7.50 1.  f.,  07, 1128. 

1907.  Tatnall-Brown  Co.,  j.  oonstr.,  $10.35  1.  t. 
For  repairs  in  place;  Lumber,  incl.  spikes,  etc., 
$60  M  f.,  b.  m.;  St.,  $4  c.  y.;  brush,  $5  cord,  07, 
1027, 1028. 

1908.  River  &  Harbor  Improvement  Co.,  dr., 
12.2*  c.  y.,  p.  m.,  08, 1168, 1169. 

1909.  Pennsylvania  Dredging  Co.,  dr.,  20*  c.  y., 
p.  m.,  10, 1301. 

1910.  Eickards  Dredging  Co.,  dr.,  15*  c.  y., 
p.  m.,  10,  1301.  Biekards  Dredging  Co.,  dr.,  ll* 
c.  y.,  11, 1393. 

1911.  Tatnall-Brown  Co.,  j.  oonstr.  and  repairs, 
$10.45 1. 1.  lor  j.  oonstr.,  and  $4  o.  y.  for  st.  in  place 
for  repairs,  11, 1393.  Tatnall-Brown  Co.,  j.  constr., 
$12.35 1. 1,  18, 1612. 

ENGINEEKS. 

Chief  of  Engineers.  E.,  78,  63;  79,  73,  75; 
80,95;  81, 123, 129;  88, 121;  83, 121;  84, 131;  85, 
130;  86,  127;  87,  90;  88,  90;  89,  105;  90,  96;  91, 
122  132;  93,  122,  131;  93,  132;  94,  122;  96,  138; 
96,  126;  97,  161,  171;  98,  164;  99,  189;  00,  215, 
231;  01,  257,  264,  1366,  1367;  08,  186,  187;  03,  178; 
04,171;  05,178;  06,190;  07,201;  08,211;  09,214; 
217;  10, 246;  11, 267;  18, 317. 

In  charge: 

Col.  J.  N.  Macomb,  1879-81.  B.,  79, 467;  80, 587; 
81, 785. 

Capt.  W.  Ludlow,  1881-82.    B..,  88,  768. 

Lt.  Col.  G.  Weitzel,  1882-84.    B.,  83, 625. 

Mai.  W.  H.  Heuer  1884.    E.,  84, 829. 

W.  F.Smlth,U.S.  agent,  1884-1900.  B.,  86,  878; 
86,  861;  87,  833;  8S,  743;  (Maj.)  89,  889;  90,  927; 
91,  1166;  98,  953,  988,  990;  93,  1201;  94,  881;  96, 
1120;  96,  952;  97,  1268,  1291;  98,  1164;  99,  1379; 
00, 1639;  01, 1365, 1368. 

Lt.  Col.  C.  W.  Raymond,  1901.    B.,  01, 1345 

Col.  Jared  A.  Smith,  1902.    B.,  08, 1058. 

Capt.  J.  C.  Sanford,  1903.    B.,  03, 998. 

Capt.  C.  A.  F.  Flagler,  1904-08.  E.,  04, 1243;  06, 
1114;  (Maj.JOO,  1063;  07, 1127;  08, 1168. 

Capt.  L.  H.  Rand,  1909.    E.,  09, 1175. 

Maj.  R.  R.  Raymond,  1910-.  B.,  10,  1300;  11, 
1391;  18, 1610. 

Assistants: 

W.S.Edwards.    B.,  79,  468. 
T.  N.  Odiorne.    E.,  83, 626. 
A.  Stierle.    E.,  98, 989,  991. 
George  W.  T.  Miller.   E.,  01, 1370. 

OPEEATIONS. 

1879-80.    7,340  c.  y.  dr.,  80,  688. 

1880-81.    7,580  c.  y.  dr.,  81,  785. 

1881-88.    6,343  0.  y.  dr.,  88,  768. 

1888-83.    5,720  0.  y.  dr.,  83,  626. 

1888-89.    8,646  c.  y.  dr.,  89,  889. 

1898-93.    6,829  c.  y.,  p.  m.,  dr.,  93, 1202. 

1893-94.  600 1. 1.  pile  dike  constr.;  23,500  c.  y., 
p.  m.,  dr.,  94, 881. 

1895-96.  Crib  dike  350'  1.  completed;  12,360 
c.  y.,p.  m.,  dr.,  96, 953. 

■  1897-98.  200'  pile  dike  constr.;  6,254  u.  y., 
p.  m.,  dr.,  98, 1154. 

1899-00.  Sand  Pt.  and  Green  Pt.  js.  constr., 
00, 1639. 

1900-01.  Crib  dike  at  mouth  removed,  01, 
1346. 

1908-03.  23,383.8  0.  y.,  p.  m.,  removed,  of 
which  U,215.9  c.  v.  was  charged  to  U.  S.,  the  excess 
representing  w.  ai.  beyond  that  required  by  specifi- 
cations; 720  1.  J.  piling  driven  lor  i.  across  bar,  03, 
998. 

1903-04.  J.  consisting  of  a  double  row  of  piles 
12'  apart,  filled  with  brush  and  St.,  extending  805 
1.  f.  from  end  of  old  St.  dike,  completed,  04, 1243. 

1904-05.  313  c.  y.,  p.  m.,  deposited  in  gap 
between  js.;  31,207  c.  y.,  p.  m.,  removed  from  E. 
and  from  across  flats  in  the  B.,  06, 1114. 


1905-06.  20,103  c.  y.,  p.  m.,  removed  from 
across  flats  at  mouth  of  R.,  and  18,666  c.  y.,  p.  m., 
from  shoals  in  R.;  j.  extended  381.75  1.  f.,  existing 
j.  repaired  and  sheathed  lor  203  1.  f.;  13,666  c.  y., 
p.  m.,  removed  from  chan.  across  flats,  06,  1063, 
1064. 

1906-07.  22,368  0.  y.,  p.  m.,  removed  from 
Chan,  across  flats  at  mouth  of  R.;  22,456  c.  y.,  p.  m., 
dr.  from  R.;  Green  Pt.  j.  extended  511.2  1.  t.;  160 
piles  driven,  170'  of  waling  placed,  and  84'  of  repairs 
to  n.  j.  completed,  07, 1127. 

1907-08.  Brush  and  St.  j.  2,200'  1.  constr.  as 
extension  of  s.  j.;  repairs  to  n.  j.  made  at  cost  of 
$360,  08,  1168.  21,093  c.  y.,  p.  m.,  removed  from 
outer  end  of  s.  j.,  middle  ground  in  front  of  Mis- 
pillion  Lighthouse,  and  chan  of  R.,  08, 1168,  1169. 

1908-09.  6,6580.  y.,p  m.,  removed  from  chan. 
in  R.  and  at  mouth,  resulting  in  chan.  6'  x  60'  from 
4'  curve  in  Delaware  B.  to  lighthouse,  and  6'  x  40' 
thence  to  Milford,  09, 1175. 

1909-10.  10,738  c.  y.,  p.  m.,  dr.  from  E.,  and 
20,911  0.  y.,  p.  m.,  dr.  from  across  flats  at  mouth, 
producing  a  chan.  6'  x  50'  in  R.  from  Milford  to 
mouth,  and  a  chan.  4'  x  150'  across  flats  at  mouth, 
10,  1300. 

1910-11.  137,858  c.  y.  dr.;  426  1.  f.  j.  constr.; 
48  0.  y.  St.  placed  for  repairs,  11, 1392. 

1911-18.  1,374.5  1.  f.  St.  j.  oonstr.;  st.  filling 
placed  for  repairs;  400'  n.  side  j.  extended,  com- 
pleting work,  18, 1611. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of,  79, 468,  469;  97, 1292. 

List  of  obstr.,  79,  468. 

Tidal  observations,  79,  469. 

Water  d.,  6'  in  R.,  4'  across  flats  at  mouth,  18, 
318. 

Tidal  stream  entering  Delaware  B.,  17±  m.  nw. 
of  Cape  Henlopen;  navigable  for  12±  m.,  18,  317. 

PtANS.    (See  Projects.) 

By  Col.  Macomb,  1879,  cut-ofl  canals  connecting 
the  deeper  bends;  canals  aggregating  20,336  1.  f., 
with  a  section  of  10'  x  30';  est.,  $30,892.  Plan  too 
costly  as  compared  with  results  to  be  obtained,  79, 
467,  468,  470. 

PEOJBCTS.    (See  Plans.) 

By  Col.  Macomb,  1879,  l.-w.  chan.,  Milford  to  the 
bar  at  mouth,  6'  x  40',  with  repairs  to  pile  structures 
at  mouth  to  prevent  littoral  sand  drift;  est.,  $10,000, 
79, 467. 

By  Lt.  Col.  Weitzel,  1883,  4'  l.-w.  chan.  through 
bar  at  mouth;  est.,  $65,000,  making,  togetber  with 
$3,500  for  completion  of  former  proj.,  $68,500,  83, 
625,  626. 

By  Maj.  Smith,  1891,  chan.  6'  x  150'  m.  1.  w. 
outlet  of  E.  in  a  se.  direction  to  the  6'  d.  in  Dela- 
ware B.,  cut  to  be  protected  by  a  wall  of  dr.  mate- 
rial along  its  n.  side;  est.,  $24,000,  82,  991. 

By  Maj .  Smith,  1893-94,  dike  at  n.  side  of  entrance 
to  R.  to  protect  proposed  dr.  in  that  locality;  est., 
$5,000,  94, 881. 

By  Maj.  Smith,  1894-95,  deflecting  crib  dike 
about  350'  1.  on  the  s.  side  of  chan.  from  h.  w.  near 
the  lighthouse,  and  for  completion  of  dr.  only  to 
end  of  dike  completed  on  the  n.  side  of  chan.  in 
1893;  est.,  $4,600,  96, 1121. 

By  Maj.  Flagler,  dr.  chan.  4'  x  40'  m.  1.  w.,  Mil- 
ford to  mouth,  and  5'  x  60'  across  flats  at  mouth, 
06, 1064. 

By  Maj.  Smith,  au.  act  Mar.  2,  1907,  dr.  chan, 
6'  X  60'  m.  1.  w.,  increasing  to  76'  at  sh  arp  turns 
MUlord  to  mouth,  thence  4'  x  150'  across  flats,  and 
constr.  of  j.  along  s.  side  of  chan.;  est.,  $87,065,i  01, 
1369;  07,  202. 

By  Maj.  Raymond,  to  increase  d.  across  flats  at 
■mouth  to  6',  10, 1301. 

SUB  VETS. 

Ex.  au.  and  in  progress,  78,  63;  completed  by 
W.  S.  Edwards,  79,  75,  468. 

Au.  act  Mar.  3,  1881;  made,  1882,  by  Capt.  Lud- 
low, 88, 769. 


1  H.  D.  102,  56th,  2d. 
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Siir.  for  a  canal  to  shorten  distance  to  B.  au.  act 
Sept.  19, 1890;  made,  1891,  by  Maj.  Smith,  93,  990. 

Ex.  an.  act  June  3,  1896;  made  by  Maj.  Smith, 
1896  (K.  fav.),  97, 1291. 

Ex.  and  snr.,  mouth  to  head  of  navigation,  au. 
act  June  6,  1900;  made  by  Maj.  Smith  (E.  fav.),i 
01, 1346, 1365, 1368. 


Pre.  ex.  au.  act  Feb.  27,  1911.  R.,  Maj.  Ray- 
mond,  June  2  and  Nov.  28,  1911;  est.,  $70,400,  1st 
constr.,  with  15,000  an.  mainten.,2  18, 330. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
18, 319.  ' 
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C£DAB  CREEK,  DEL. 


COSCtlEBCE). 

An.  C,  1896,  S51,900,  97,  1294. 

ENGINEEBS. 

Cbiet  of  Englneer.s.    B..,  97, 171. 
In  cbarge.    Maj.  W.  F.  Smith,  U.  S.  agent,  1896. 
B.,  97, 1293. 

PHYSICAL  CHAKACTEBISTICS. 

Description  of;  creek  is  in  e.  section  of  Sussex 


Co.;  flows  in  ne.  direction  into  Delaware  B.  at 
point  16  m.  nw.  of  Cape  Henlopen  Lightliouse,  97, 
1294. 

SXiaVET. 

Ex.  au.  act  June  3,  1896;  U.  (unfav.),  1890,  iy 
Maj.  Smith,  97, 1293. 
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PRIME  HOOK  CREEK,  DEL. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  89, 112. 
In  charge.    Maj.W.  T.  Smith, U.S.  agent,  1888. 
R.,  89, 905. 
Assistant.    A.  Stierle.    B.,  89,  90S. 

PHYSICAL  CHABACTEBISTICS. 

Description  of;  in  Sussex  Co.,  Del.;  about  9J  m. 


1.,  with  little  or  no  outlet,  at  or  near  8 J  m.  ne.  o[ 
Cape  Henlopen  Light,  89,  906. 

SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Smith,  U.  S.  agent  (R.  unfav.),  89, 906. 
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BROADKILL  (River)  CREEK,  DEL. 


APPROPRIATIONS. 


1873, 

$10,000,  73,82,871. 

1880, 

5,000,  80,  587. 

1K81, 

5,000,  81,  780. 

1882, 

5,000,  83,  768. 

1888, 

10,000,  88,  744. 

19(17, 

33,330,07,1134. 

1908, 

*7,700,O9, 1181. 

1909, 

*3,000,  09, 1181. 

1910, 

5,000, 10, 1307. 

1911, 

10,000, 11, 1397, 1398. 

1912, 

S,000,  13, 1616. 

Total,    99,030  ($98,962.67,  incl.  sales  and  re- 
turned to  Treas.,  13, 1616). 
COMMERCE. 
Description  of,  93, 1233;  9S,  1153;  11,  276. 
Tonnage  using  the  E.,  1895, 1,623  t.,  95, 1163. 
Eates  are  about  two-thirds  of  those  by  rail,  10, 
253. 
Toimage,  1910, 10,929 1.,  18,  325. 

CONTRACTS. 

1874.    Amei-ican  Dredging  Co.,  dr.,  SOt  c.  y.. 


74,  ii,  143. 
1885.    American  Dredging  Co., 


86,  863. 

1889. 
90,  929. 

1907. 


dr.,  12$  c.  y.. 


American  Dredging  Co.,  dr.,  7$  c.  y.. 


Latta  &  Terry  Construction  Co.,  constr. 
of  j.,  viz,  sec.  1,  230  1. 1.,  $20.20  f.;  sec.  2,  600 1.  f.,  $8 
f,;  sec.  3,  660  1.  f.,  $11.35  f.,  08,  1176.  River  <fi 
Harbor  Improvement  Co.,  dr.  (about  90,000  c.  y.), 
19.2i|!c.  y.,Jb.  m.,  08, 1176. 

1908.  Tatuall-Brown  Co.,  reinforcing  j.,  45' 
piles,  $8  each;  30'  piles,  $5.50  each;  20'  piles,  $4 
each;  6"  x  12"  wales,  18'  long,  $6  each;  St.,  $4.50 
0.  y.;  brush,  $5  cord;  drift  bolts,  20$  each;  tie  rods, 
incl.  nuts  and  washers,  $1  each,  09,  1181,  1182. 
Tatnall-Brown  Co.,  addl.  work  and  materials  at 
same  prices,  09, 1182. 

1909.  Latta  &  Terry  Construction  Co.,  fur- 
nishing St.  and  placing  it  in  j.  at  mouth,  at  $3.35 1., 
10, 1308. 


1911.  Elckards  Dredging  Co.,  dr.,  19t  e.  y.; 
U.  S.  Drauiage  &  Irrigation  Co.,  reinforcing  j., 
$9.87 1.  f.;  St.  filhng,  $4 1.,  13, 1616. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78,  78,  792,  793;  73, 
82;  74,  93;  76,  99;  76,  61;  77,  55;  78,  62;  79,  73; 
80, 95;  81, 122;  88, 121;  83, 121;  84, 130;  85, 130; 
86,  128;  87,  90;  88,  90;  89,  105;  90,  96;  91, 122; 
93, 123;  93, 133, 143;  94, 123;  95, 139, 150;  97, 162; 
98,  166;  99,  190;  00,  216;  01,  260;  06,  195:  07, 
206;  08,  215;  09,  222;  10,  263;  11, 275;  13,  325. 

In  charge: 

Lt.  Col.  J.  D.  Kurtz,  1871.  R.,  78,  792,  797;  73, 
871;  74,  ii,  142;  75,  u,  194;  76,  276;  77, 268. 

Capt.  W.  Ludlow,  1877,  78,  431. 

Col.  J.  N.  Macomb,  1878-81.  B.,  78, 441;  79,  OS; 
80,  587;  81,  780,  782. 

Capt.  W.  Ludlow,  1881-82.    R.,  83,  768. 

Lt.  Col.  G.  Weitzel,  1882-84.    B.,  83, 623. 

Maj.  W.  H.  Heuer,  1884-85.    B.,  84, 828. 

W.  F.  Smith,  U.  S.  agent,  1885-1900.  B,  85, 879; 
86,  862;  87,  834;  88,  744;  (Maj.)  89,  890;  90,  928; 
91, 1167;  93, 955;  93, 1203, 1231;  94, 883;  95, 1132, 
1151;  96,  954;  97,  1270;  98,  1156;  99,  1380;  00, 
1641. 

Lt.  Col.  C.  W.  Raymond,  1901.    B.,  01, 1347. 

Maj.  C.  A.  F.  Flagler,  1907-08.  B.,  07, 1133;  08, 
1174. 

Capt.  L.  H.  Band,  1908-10.    R.,  09, 1180. 

M£«.  R.  B.  Raymond,  1910-.  B.,  10, 1307;  11, 
1397;  18, 1615. 

A.sststflfH.ts  * 

Capt.  M.  R.'Brown.    R.,  73,  793-797;  74,  u,  143. 

J.  A.  Chase,  78,  792,  794. 

J.  H.  Odiome.    R.,  83,  624. 

J.  M.  Stewart.    R.,  84,  828. 

A.  Stierle.    R.,  93, 1232;  95, 1162. 

LEGAL  PROCEEDING. 

Land  needed  lor  cut  across  Lewes  Capo  deeded 
to  U.S.,  08,  1176;  09, 1180;  13,  325. 


>  H.  D.  102, 56th,  2d. 


2  H.  D.  678,  62d,  2d. 


♦Allotment, 


rSee pp.  14-22  fori 
Lexplanationa,  etc. J 
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OPERATIONS. 

1873-74.  Clian.  5'  x  35',  Milton  to  Oyster 
Kock  Shoals,  near  mouth  of  B.,  dr.,  74,  93, 11,  142. 

188S-86.  92,737  c.  7.  dr.,  mouth  to  MUton 
Del.,  86, 862. 

1889-90.    20,972  c.  y.  dr.,  90,  928. 

1890-91.    104,284 c.  y.  dr.,  91, 1167. 

1907-08.  Sec.  2  of  j.,  468  1.  t.,  completed  and 
work  on  sec.  1  well  advanced,  08, 1174, 1175.  22,424 
c.  y.,  p.  m.,  removed  from  cut  across  the  cape,  08, 
1175. 

1908-09.  J.  on  n.  side  of  new  entrance  to 
mouth  completed;  total  1.,  1,263'j  09,  1180.  Addl 
work  on  j.,  10  46'  piles,  110  30'  piles,  70  20'  piles, 
389  c.  y.  brush,  and  571  c.  y.  st.  placed  in  position; 
a  total  of  67,960  c.  y.,  p.  m.,  removed  from  6'  d.  m 
Delaware  B.  to  same  a.  in  Lewes  Sound,  complet- 
ing work  under  contract,  09, 1180, 1181. 

1909-10.  729  t.  St.  placed  In  j.,  filling  structure 
across  old  creek  to  top  of  piling  and  balance  to  top 
of  waling  at  a  cost  of  $2,653.46,  10, 1307. 

1911-12.  34,696  c.  y.  dr;  work  on  reinforcing 
n.  side  of  j.  In  progress,  12  1615. 

PHYSICAl,  CHARACTEBISTICS. 

Description  of,  73,  792-797;  93, 1232;  11,  276. 
Description  of  mouth,  95, 1152. 

PMVATE  WORK. 

Canal  cut  by  citizens  of  Lewes  from  Lewes  Creek 
to  old  back  chan.,  73,  796. 

The  Lewes  River  Improvement  Co.  completed 
an  outlet  from  Broadkill  E.  to  Delaware  B.,  01, 
1347. 

Dr.  Chan,  from  Lewes  Creek  to  Broadkill  E.  and 
closing  of  mouth  of  Lewes  Creek,  provided  for  in 
the  proj.,  being  performed  by  private  enterprises, 
08, 1176. 


PROJECTS. 

By  Capt.  Brown,  6'  chan.  from  Milton  to  mouth 
by  reopening  Old  Inlet,  dr.  a  cut  across  beach,  dr. 
and  clearing  E.,  and  building  a  dam  to  turn  the 
water  from  Lewes  Sound,  73,  792,  795. 

By  Lt.  Col.  Kurtz,  expend,  app.  by  dr.  E.  above 
drawbr.  as  far  as  the  money  woiild  allow,  73,  871. 

By  Col.  Macomb,  1881,  formation  of  E.  entrance 
below  junction  of  Lewes  and  Broadkill  Creeks,  to 
obtain,  by  dr.  and  constr.  of  a  deflecting  j.,  a  chan. 
6'  m.  1,  w.;  est.,  $61,600,  81,  782;  91, 1167;  93,  955. 

By  Maj.  Flagler,  cutting  new  outlet  across  Lewes 
Cape,  opening  up  old  cban.  of  Lewes  Creek,  and 
constr.  of  j.  extending  into  Delaware  B.  beyond  6' 
d.,  0,7, 1133, 1134. 

Act  Mar.  2, 1907,  au.  proj.  for  permanent  entrance 
at  mouth  by  dr.  from  6'  curve  in  Delaware  B.  to 
same  d.  in  E.,  and  constr.  j.  on  n.  side  of  ohan.,^ 
07, 207. 

By  Maj.  Eaymond,  expend,  of  funds  in  repair  of 
J.  at  mouth  and  redr.  of  B.  from  Milton'  down,  11, 
1397. 


StTBVETS. 

Allotment  for  sur.,  S600,  73,  792. 

Under  direction  of  Lt.  Col.  Kurtz,  by  Capt.  M.  R. 
Brown  and  James  A.  Chase.    R.,  73,  792-797. 

Ex.  for  an  inland  waterway  to  connect  Mispilllon 
and  Broadkiln  Es.  so  as  to  reopen  navigation  of 
Cedar,  Slaughter,  and  Primehook  Creeks,  au.  act 
July  13, 1892;  made  by  Maj.  Smith,  1892  (B.  unfav.), 
93,  1231. 

Ex.  of  mouth  au.  act  Aug.  17, 1894;  made  by  Maj. 
Smith,  1894  (B.  unfav.),  95, 1151. 

Ex.  and  sur.  au.  act  Mar.  3,  1905;  made  1905-06; 
Capt.  Flagler's  B.  fav.,i  07,  206,  207,  208. 


I-76(a)     REHOBOTH  BAY  TO  DELAWARE  BAY,  DEL.     (In- 
land waterway.) 


APPROPRIATION. 

-  1912,  $50,000,  13, 1617. 


ENGINEERS. 

Chief  of  Engineers. 


R.,  08,  218;  13,  326. 


In  charge: 

Maj.  C.  A.  F.  Flagler,  08, 194. 

Maj.  E.  E.  Eaymond,  1912.    B.,  13, 1616. 

PHYSICAl,  DATA. 

Imp.  au.  1912,  embraces  section  of  a  former  proj. 
for  inland  waterway  bet.  Chinooteague  B.,  Va., 
and  Delaware  B.,  Del.,  avoiding,  so  far  as  possible, 
the  high  lands  of  route,  and  following  Lewes  Creek 
nearly  to  its  mouth,  thence  by  short  out  into  Broad- 
kill E.,  just  above  its  mouth,  13,  326. 


PROJECTS. 

Act  July  25,  1912,  au.  proj.  for  canal  between 
Eehoboth  B.  and  Delaware  B.,  of  6'  m.  1.  w.,  60' 
w.  at  bottom,  narrowing  to  40'  through  deep  cut- 
ting; est.,  $356,000;  land  for  right  of  way  (cost 
probably  $14,276)  to  be  furnished  to  U.  S.  free,'  13, 
326. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907.  R.  by 
Maj.  Flagler,  May  17,  1907,  and  Jan.  17,  1908;  est., 
$356,000,2  08,  218. 

R.  by  Mar.  Eaymond,  Sept.  20  and  Aug.  11, 1910, 
and  BERH.,  Oct.  3,  1910,  requested  by  B.  and  H. 
Comm.,  to  determine  if  work  contemplated  can  be 
executed  at  less  cost.  Revised  est.,  of  $239,328.74 
given.3 

Map.  2 


1-77  INDMN  RIVER,  DEL 

APPROPRIATION. 

1882,  $10,000,  83,  651. 

COMMERCE. 

Prospective  benefit  of  imp.  to  C,  88,  745. 

CONTRACT. 

1883.    F.  C.  Somers,  dr.,  34J(|!  c.  y.,  83,  661. 

ENGINEERS. 

Chief  of  Engineers.    E.,  81, 129;  83, 127;  83, 


Maj.  "W.  H.  Heuer,  1884-85.    E.,  84,  840. 
W.  F.  Smith,  U.  S.  agent,  1885-88.    E.,  85,  881; 
86,  864;  87,  836;  88,  744. 
Maj.  C.  A.  F.  Flagler,  07, 185. 

Assistants: 

E.  Ludlow.    E.,  83,  830. 

J.  N.  Odlome.    B.,  83,  651;  84,  84L 


127;  84, 135,  151;  85, 131;  86, 129;  87,  91;  88,  90; 
07, 208. 

In  charge: 

(See  Surveys.) 

Capt.  W.  Ludlow,  1883.    E.,  83, 828;  83, 650. 


OPEEATIONS. 

1883-83.    2,476  c.  y.  dr.,  83,  650. 
1883-84.    23,326  0.  y.  dr.,  84,  841. 


PHYSICAL  CHAEACTEBISTICS. 

Tides  in  Indian  E.  and  Eehoboth  Bs.,  83,  832. 
Eainfall,  83, 833. 


1  H.  D.  214,  59th,  2d. 


2  H.  D.  823,  60th,  1st. 


3Comm.  D.  61,  61st,  3d. 
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PBOJECTS. 

By  Capt.  Ludlow,  1882,  imp.  R.,  mouth  to  Mills- 
boro,  by  excavating  cban.  through  "Bulkhead" 
Shoal,  4'  X  80'  X  3,000' ;  thence  to  inlet,  5'  x  150'  x  2,000' 
Chan,  to  be  protected  by  a  dike  on  its  n.  side. 
Est.,  SSO.OOO,  83,  833.  Increased  in  1883  to  160,000, 
S3, 6S0;  87,  S35. 


SUB  VETS. 

Au.  act  Mar.  3,  1881;  made,  1882,  by  Col.  Ma- 
comb, an,  829. 

Ex.  Isle  of  Wight  and  Upper  Synepuxent  Bs. 
Md.,  and  Indian  R.,  Del.,  and  interrening  land' 
for  connecting  their  waters,  au.  act  Aug.  2,  1882- 
made,  1882,  by  Lt.  Col.  Craighill,  and  adjudged  by 
him  as  unworthy  of  imp.,  84, 957. 

Pre,  ex.  and  sor.  au.  act  Mar.  3, 1905:  Rs.,  Mai 
Flagler,  1905  and  1906  (unfav.),i  07, 208. 


E.,  80,  110;  10,  256;  11, 


1-78 

EXGIKTEEBS. 

Chief  of  Engineers. 
278;  18,  328. 

In  charge: 

Maj.  W.  P.  Craighill.    B.,  80,  742. 

Capt.  L.  H.  Rand,  1910.    10,  224. 

Maj.  E.  R.  Raymond,  1910-.    11,  242;  13, 290. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  80,  742. 


CfflNCOTEAGUE  INLET,  VA. 


PLANS. 

By  Maj.  Craighill,  1880,  Franklin  to  Chincoteague 
Isld.,  Chan.  6'-8'  x  200'  m.  1.  w.;  est.,  J61,250  to 
J143,750,  resp.,  80,  743. 

SUEVETS. 

Au.  act  Mar.  3, 1879,  79,  81;  80, 110;  made,  1880 
by  Maj.  Craighill,  80,  742. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  to  gain  IS' 
Chan.  (Es.  to  come),  10,  256;  11,  278;  13, 328. 


1-78 (a)      CfflNCOTEAGUE  INLET,  VA.     (Breakwater.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  89, 112;  90, 102. 
In  charge.    Maj.  W.  F.  Smith,  U.  S.  agent.    B., 
90, 980. 

Assistants: 

D.  C.  Hudson.    E.,  90, 980. 

A.  Stierle.    E.,  90,  982. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90,  980. 


PLANS. 

By  Maj.  Smith,  1890, 1,200 1.  f.  of  st.  break'r  and 
15,150  1.  f.  of  j..  Wallops  Beach  and  Fishing  Pt.; 
est.,  $3,t82,688,  90, 982. 

SUEVEY. 

Sur.  for  break'r  au.  act  Aug.  11, 1888;  made,  1890 
by  Maj.  Smith,  90,  981. 


1-79  (a)     CHINCOTEAGUE  BAY  TO  DELAWARE  BAY.     an- 
land  waterway  between.) 


APPEOPEIATIONS. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1910, 


$18,750,87,836. 
50,000,88,746. 
50,000,90,932. 
25,000,  93,  965. 
25,000,95,1124. 
25,000,  96,  956. 
1,500,10,254,1308. 


Total,  195,260,  11, 1399. 

COMMEBCE. 

Not  unimportant,  86,  891,  895;  88,  746;  89,  893. 
Small  local  C.  created  by  opening  of  the  waterway, 
93, 1204. 

The  canal  as  planned  can  be  used  only  by  launches 
or  very  small  boats.  Work  imworthy  of  further 
imp.,  03, 1061. 

CONTBACTS. 

1889.  C.  McLean,  dr.,  21.9i|:  c.  y.,  89, 892. 

1890.  W.  H.  Virden,  constr.  of  3  brs.,  11,193, 
90  932 

1893.  P.  MoManus,  dr.,  21$  o.  y.,  p.  m.,  94, 
886. 

1895.  J.  Jaooby  &  Co.,  dr.,  23.54  c.  y.,  p.  m., 
95, 1125. 

1903.  Lea  &  Smith,  dr.  and  j.  constr.,  viz: 
Brush  mattress,  $1.65  sq.  y.;  smaU  St.,  $3.15  t.; 
large  St.,  $3.30 1.;  removing  and  depositing  sand  or 
clay,  360  c.  y.,  s.  m. ;  removing  and  depositing  mud 
and  soil,  33it  o.  y.,  s.  m.,  03, 1060, 1062. 

ENGIIVEEBS. 

Chief  of  Engineers.  B.,  85,  137;  87,  91;  88, 
91;  89, 106;  90,  97;  91, 123;  93,  123;  93, 133;  94, 


123;  95,  139;  96,  127;  97,  162;  98,  166;  99,  190; 
00,  217;  01,  260;  03,  188;  03,  180;  04, 176;  05, 
184;  06, 195;  10,  264;  11,  276. 

W.  F.  Smith,  U.  S.  agt.,  1885-1900.  B.,  85,  891, 
897,  899;  87,  836;  88,  745;  (M^.)  89,  892;  90,  930; 
91, 1168, 1171;  93, 956;  93, 1203;  94, 884;  95, 1123; 
96,  965;  97,  1270;  98,  1156;  99,  1381;  00,  1642. 

Lt.  Col.  C.  W.  Raymond,  1901.    B.,  01, 1348. 

Col.  Jared  A.  Smith,  1901-02.    E.,  03, 1060. 

Capt.  J.  C.  Sanford,  1903-04.    E.,  03, 1002. 

Capt.  C.  A.  F.  Flagler,  1904-06.  E.,  04,  1247; 
05, 1120. 

Maj.  R.  R.  Raymond,  1910-.  B.,  10,  1308;  11, 
1398. 

Assistants: 

C.  M.  Bird.    B.,  85, 891,  898,  900. 

A.  Stierle.    E.,  91, 1174;  93,  962. 

LEGAL  PEOCEEDINGS. 

The  Sec.  of  War  informed  in  1892  by  the  TJ.  S. 
Atty.  Gen.  that  the  validity  of  the  title  to  the 
right  of  way  was  vested  in  the  U.  S.,  93, 1204.  In 
1895  the  Delaware,  Maryland  &  Virginia  ER.  ob- 
tained an  injunction  restraining  the  U.  S.  from  cross- 
ing its  tracks  until  the  U.  S.  had  obtained  right  of 
way,  95, 1124. 

By  condemnation  proceedings,  1899,  an  award  ot 
$37,343.58  was  made  to  the  Delaware,  Maryland  4 
Virginia  RR.  Co.  for  the  right  of  way  over  its  br., 
99  1381 

Notice  given,  1901,  to  the  Levy  Court,  Sussex 
County,  Del.,  that  2  of  the  3  brs.  crossing  the  water- 
way would  not  be  repaired  by  the  U.  S.,  01, 1348. 


1  H.  D.  482,  69th,  2d. 


rSee  pp.  14-22  fpr  I 
Leiplanatlons,  etc.  J 
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The  Judge  Adv.  Gen,,  1901,  passed  upon  the 
question  of  the  expend,  of  the  app.,  act  June  3, 
1896,  for  dr.  between  Indian  B.  and  the  crossing  of 
the  Delaware,  Maryland  &  Virginia  BB.  at  Bdio- 
hoth;  the  Sec.  of  War  conciured;  instructions  issued 
to  submit  a  proj.,  01, 1348, 1349. 

LEGISLATION. 

Act  Mar.  3, 190S,  repealed  acts  theretofore  passed 
for  the  work,  and  required  the  amount  unexpend. 
to  he  paid  into  the  Treas.,  OS,  1121. 

OPEKATIONS. 

1888-89.    46,619  c.  y.  dr.,  89, 892. 

1889-90.    64,209  c.  y.  dr.,  90, 930. 

1890-91.  Excavation  of  cut  between  Assa- 
woman  and  Indian  B.  Bs.  completed,  and  3  tem- 
porary wooden  brs.  erected,  91, 1170. 

1891-93.  Draws  placed  in  3  wooden  brs.,  93, 
957. 

1893-93.  About  4  m.  of  canal  constr.,  and  3 
temporary  wooden  brs.  constr.,  93, 1204. 

1893-94.  232,823  0.  y.,  p.  m.,  shoveled  and  dr., 
94, 884. 

1894-95.  109,044  c.  y.,  p.  m.,  shoveled  and  dr., 
95, 1124. 

1895-96.    32,935  c.  y.,  p.  m.,  removed,  96,  956. 

1897-98.  Negotiations  for  the  condemnation 
of  land  belonging  to  the  Delaware,  Maryland  & 
Virginia  EB.  in  progress,  98, 1167. 

1900-01.  "Middle"  or  Ocean  Br.,  near  Ocean 
View,  Del.,  repaired  by  the  U.  S.  at  acost  of  $227.94, 
01, 1348. 

1903-03.  2  parallel  js.  of  st.  and  brush,  each 
700'  1.,  extending  out  from  entrance  to  cajial  leading 
n.  from  Behoboth  B.,  completed;  9,229  c.  y.,  s.  m., 
dr.  from  Behoboth  B.  and  the  canal  n.  of  it,  03, 
1002. 

1903-04.  Shoal  at  entrance  to  canal  removed, 
dr.  done  in  Behoboth  B.,  and  chan.  6'  x  40'  dr. 
through  shoal  at  Baccoon  Pt.,  2,700'  1.,  into  6'  in 
Whit^  Creek,  resulting  in  ciian.  from  just  below 
RR.  crossing  to  Ocean  View;  19,107  c.  y.,  p.  m., 
removed  under  contract,  04, 1247. 

1910-11.  Jefferson,  Middle,  and  Cedar  Neck 
Brs.  repaired  by  hired  labor;  proj.  completed,  11, 
1399. 

PHYSICAL  CHABACTERISTICS. 

Description  of  route,  85,  892,  902;  91, 1174. 


FLANS.    (See  Projects.) 

By  Maj.  Smith,  1891,  excavation  of  a  canal  be- 
tween Behoboth  and  Delaware  Bs.  Est.,  (1)  by 
the  Lone  Creek  route,  1460,224;  (2)  by  the  Burton 
Creek  route,  $692,132;  (3)  by  the  Stookley  Creek 
route,  $574,581,  91,  1178,  1179.  Stockley  Creek 
route  reported  the  best,  91, 1180. 

PROJECTS.    (See  Plans.) 

By  W.  F.  Smith,  1885,  inland  navigation  between 
Chincoteague  and  Delaware  Bs.,  73  m.,  where 
necessary  by  a  dr.  chan.  6'  x  70'  m.  1.  w.;  est., 
$350,000,  86,  897,  879,  904;  91,  1169;  93,  956. 

Proj.  of  1885  modified,  1892,  reducing  the  w.  of 
the  canal  between  Behoboth  B.  and  Delaware  B. 
from  70'  to  20',  93, 1204. 

By  Maj.  Smith,  1893,  dr.  4'  x  20'  between  Sine- 
puxent  and  Behoboth  Bs.,  and  excavation  of  as 
much  of  a  cut  6'  x  20'  as  could  be  made  with  avail- 
able funds,  head  of  Behoboth  B.  toward  Lewes 
Creek,  93, 1204. 

By  Maj.  Smith,  1894,  expend,  app.  of  1894  in 
continuing  the  imp.  proj.  between  Indian  E.  and 
Delaware  B.,  and  expend,  of  any  balance  from 
previous  apps.  in  dr.  along  the  route  between 
Assawoman  and  Delaware  Bs.,  95, 1124. 

The  app.  of  1896  was  made  with  a  proviso  that 
no  part  of  it  should  be  expend,  until  the  right  of 
way  should  be  secured  without  cost  to  the  U.  S. 
except  over  BR.  and  county  brs.,  and  then  it 
could  be  secured  by  condemnation  proceedings, 
96,  966. 

Act  June  25, 1910,  au.  $1,600  for  restoration  and 
repair  of  existing  br.  built  by  the  U.S.,'  10, 164. 

SURVEYS. 

Ex.  au.  act  July  5,  1884;  made  by  W.  P.  Smith, 
85,  891,  897,  899;  87,  836. 

Sur.  for  canal  between  Rehoboth  and  Delaware 
Bs.;  made,  1891,  by  Maj.  Smith,  91, 1174. 

Ex.  made  in  1894  by  Mai.  Smith,  94,  885. 

Ex.  waterway  between  Indian  B.  and  the  cross- 
ing of  the  Delaware,  Maryland  &  Virginia  RB.  at 
Behoboth;  made,  1901,  by  Lt.  Col.  Baymond,  01, 
1349. 

Ex.  au.  act  Mar.  3, 1905,  in  progress,  05, 186, 1121. 

Pre.  ex.  of  waterway  made;  plan  presented  for 
constr.  of  4  brs.;  est.,  $60,300,  with  $220  an.  lor 
mainten.,1 06, 195. 

Maps.' 


I-79(b)    FRANKLIN  CITY,  VA.,  TO  CAPE   CHARLES,  VA. 
(Internal  waterway  from.) 


COMMERCE. 

Not  sufficient  to  warrant  imp.  asked  for,  95, 1169. 
Description  of,  96, 1161. 

ENGINEERS. 

Chief  of  Engineers.    R.,  95, 161. 

In  charge.    Maj.  W.  P.  Smith,  U.  S.  agent,  1895. 
R.,  95, 1168.  '  s      , 

Assistant.    A.  Stierle.    R.,  95, 1159. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 1159. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made  bv  Maj.  Smith, 
1894  (see  Conuneroe),  95, 1168. 


1-80 


SINEPUXENT  BAY,  MD. 


ENGINEERS. 

Chief  of  Engineers  ,  13,  329. 

In  charge.    Maj.  B.  E.  Baymond,  12,  290. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  with  view 
to  securing  a  chan.  6'  from  mouth  of  St.  Martins  R. 
s.,  13,  329. 


«  H.  D.  538,  69th,  1st. 
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1-80  (a)    DELAWARE  LINE  (through  Worcester  County,  Md.) 
TO  CfflNCOTEAGUE  INLET,  VA.     (CanaL) 


APPBOPBIATIONS.    (See  Expenditures.) 

ENGINBEBS. 

Chief  of  Engineers.    B.,  73,  78;  73,  83. 
In  charge.    Lt.  Col.  J.  D.  Kurtz,  1872.    B.,  73, 
791 '  73  892. 
Assistant.    F.  M.  Eppley.    B.,  73,  894. 

EXPENDITUEBS. 

For  sm-.,  J2,170.64,  73, 894. 


PLANS. 

By  Mr.  Eppley,  canal  6'  x  125'  x  2,000',  B.  to  the 
ocean,  sheet-pile  wing  dams  in  the  B.  950'  1.,  and 
dr.  Massays  Shoals;  est.,  162,714.55,  73,  897.  Di- 
mensions of  canal  modi&ed  by  Lt.  Col.  Kurtz  to 
7'  X  250';  est.  increased  to  $120,605,  73, 894. 

StJBVET. 

In  1872,  for  inlet  at  the  "Hommocks/'  Md. 
under  direction  of  Lt.  Col.  Kurtz,  by  F.  M.  Eppley. 
B.,  73,  791;  73,  892,  894. 


I-81(aj     ISLE  OF  WIGHT  BAY,  MD.,  UPPER  SINEPUXENT 
BAY,  AND  INDIAN  RIVER.     (Connection  of.) 


ENGINEEBS. 

Chief  of  Engineers.    E.,  84, 151. 

In  charge.    Capt.  T.  Turtle.    B.,  84,  957. 


SUE  VET. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Turtle 
(B.  unfav.),  84, 957. 


1-83 


ST.  MARTINS  RIVER,  MD. 


ENGINEEBS. 
Chief  of  Engineers.    B.,  13, 329. 
m  charge.    Maj.  R.  E.  Raymond,  13, 290. 


SUB  VET. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  of  St.  Mar- 
tins R.,  Md.,  in  Worcester  Co.  (B.  to  come),  13, 
329. 


1-85  (a)        CAT  RIVER  (Creek)  AND  ROGUES  BAY,  VA. 

OPEBATIONS. 


APPBOPBIATION. 

1910,  S12,100,lO,  1309. 

COMMEBCE. 

Mainly  oysters;  1907,  about  58,000 1.' 
In  1911,  47,169  t.,  13, 327. 

CONTEACTS. 
1911.    C.  A.  Miner,  dr.,  ISIt  c.  y.,  11, 1400. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  08,  218;  10,  254;  11. 
277;  13,327. 

Boards.    BBRH.  favors  imp.  proposed  by  Maj. 
Flagler,  1908.' 

In  charge: 

Maj.  C.  A.  F.  Flagler,  08, 194. 
Maj.  R.  R.  Raymond,  1910-.    B.,  10,  1309;  11, 
1399;  13, 1017. 


1911-13.    51,592  0.  y.  dr.  for  12,530',  13, 1617. 

PHTSICAL  DATA. 

Details;  Cat  B.  is  a  link  in  the  chain  of  inland 
waterways  on  the  Atlantic  side  of  the  e.  shore  of 
Va.    On  the  n.  connects  with  Bogues  B.i 

PBOJECTS. 

Act  June  25,  1910,  au.  dr.  chan.  4'  d.,  m.  1.  w., 
through  Cat  R.  and  across  Bogues  B.  from  Cat  R. 
into  Island  Hole  Narrows,  bottom  w.  of  25'  in  Cat 
R.  and  50'  in  Bogues  B.,  w.  chan.  where  necessary 
at  sharp  bends;  est.,  $12,100,  and  $1,200  an.  main- 
ten.,i  10,  254. 

SUBVETS. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907.    E.  by 
Maj.  Flagler,  1907  and  1908;  est.,  $12,100,>O8,  218. 
Maps.1 


I  H.  D.  957,  60th,  1st. 
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J.— BALTIMORE,  MD.,  DISTRICT.^ 

In  charge  of  U.  S.  Engineer  Office, 
Baltimore,  Md. 


I    1  Chesapeake  B.,  Md.  and  Ta.  J 

J   Z  Pocomoke  Sound,  Md.  and  Ta.  (1)  J 

J    3  Pocomoke  B.,  Md.  and  Ta.  (2)  J 

J    4  Drum  B.,  Ta.  (3)  J 

3    6  Fishing  Cr.,  Ta.  (3)  J 

J    6  Starling  Cr.,  Ta.  (3)  i 

J    7  Saxls  Island  H.,  Ta.  (3)  J 

i    8  Jacks  Cr.,  Ta.  (3)  S 

J    9  Corkers  Cr.,  Md.  (3)  3 

3  10  Hardship  Branch,  Md.  (3)  3 

3  11  Pattys  Branch,  Kd.  (3)  J 

J  13  Old  Mill  Branch,  Md.  (3)  3 

3  13  Ntnephi  Bridges  Cr.,  Md.  (3)  3 

3  14  Ttmmonstown  Branch,  Md.  (3)  3 

3  15  Llbertytown  Branch,  Md.  (14)  J 

J  16  Franklin  Branch,  Md.  (3)  3 

3  17  Gumbrldge  Branch,  Md.  (3)  J 

3  18  Double  Bridge  Branch,  Md.  (3)  3 

3  19  Grays  Prong,  Del.  and  Md,  (3)  3 

3  30  Bald  Cypress  Branch,  Del.  (3)  3 

3  31  Gum  Branch,  Del.  (3)  J 

3  33  Green  Knn,  Md.  (3)  3 

3  33  North  Pork,  Del.  and  Md.  (38)  J 

3  34  South  Fork,  Md.  (33)  3 

3  35  Aydelotte  Branch,  Md.  (3)  J 

J  36  Campbell  Ditch  Run,  Md.  (3S)  3 

3  37  Givens  Branch,  Md.  (3)  J 

J  38  TUghman  Pond,  Md.  (3)  J 

3  39  Nassanango  Cr.,  Md.  (3)  3 

3  30  Beaverdam  Cr.,  Md.  (39)  J 

J  31  Horsebridge  Cr.,  Md.  (39)  3 

3  33  Sturgls  Cr.,  Md.  (39)  J 

3  33  Dlvldhig  Cr.,  Md.  (3)  3 

3  34  Pusey  Branch,  Md.  (33)  3 

3  35  Old  Johns  Cr.,  Md.  (3)  J 

J  36  Meramscot  Cr.,  Md.  (3)  J 

J  37  Gunbys  Cr.,  Md.  (3)  J 

J  38  Apes  Hole  Cr.,  Md.  (3)  J 

J  39  Broad  Cr.,  Md.  (3)  J 

J  40  Cedar  Straits,  Md.  (3)  (45)  3 

3  41  FUinger  Cove,  Ta.  (40)  J 

3  43  Planner  Cove,  Ta.  (3)  J 

J  43  Little  Thorotare,  Ta.  (3)  (45)  J 

3  44  Great  Thorotare,  Ta.  (3)  (45)  J 

J  45  Tangier  Sound,  Md.  (1)  J 
J  46  Crisfleld  H.    (Little    Annemessex  E.),       3 

Md.  (46)  J 

J  47  Jenkins  Cr.,  Md.  (46)  J 

J  48  West  Cr.,  Md.  (46)  J 

3  49  Old  Bouse  Cove,  Md.  (46)  J 

3  60  Bock  Hole,  Md.  (45)  J 

J  61  Big  Annemessex  B.,  Md.  (46)  J 

J  63  Acre  Cr.,  Md.  (61)  3 

3  53  Daugherty  Cr.,  Md.  (61)  3 

3  64  Jones  Cr,  Md.  (61)  3 


66  Colboum  Cr.,  Md.  (61) 
66  Gales  Cr.,  Md.  (61) 

57  Hall  Cr.,  Md.  (51) 

58  Moons  B.,  Md.  (61) 
69  Crane  Cove,  Md.  (51) 

60  Muddy  Cr.,  Md.  (61) 

61  Flatland  Cove,  Md.  (61) 
63  Shirtpond  Cove,  Md.  (51) 

63  Hazard  Cove,  Md.  (51) 

64  Manokln  B.,  Md.  (46) 

65  Mine  Cr.,  Md.  (64) 

66  Goose  Cr,  Md.  (64) 

67  Drum  Point  Cove,  Md.  (64) 

68  Teague  Cr.,  Md.  (64) 

69  Broad  Cr.,  Md.  (64) 

70  Wolttrap  Cr.,  Md.  (64) 

71  Back  Cr.,  Md.  (64) 
73  Kings  Or.,  Md.  (64) 

73  Jones  Cr.,  Md.  (64) 

74  Goose  Cr,  Md.  (64) 

76  St.  Peters  Cr.,  Md.  (64) 

76  Geanqnakin  Cr.,  Md.  (64) 

77  Broad  Cr.,  Md.  (64) 

78  Fishing  Cr.,  Md.  (64) 

79  Laws  (Upper)  Thorofare,  Md.  (46)  (64) 

80  Lower  Thorofare,  Md.  (46)  (64) 

81  Wicomico  B,  Md.  (45) 
83  Bock  Cr.,  Md.  (81) 

83  Dames  Quarter  Cr.,  Md.  (81) 

84  Pigeon  Cr.,  Md.  (81) 

85  Monie  B.,  Md.  (81) 

86  Little  Monie  Cr.,  Md.  (86) 

87  Little  Cr.,  Md.  (86) 

88  Monie  Cr.,  Md.  (85) 

89  Wicomico  Cr.,  Md.  (81) 

90  Somerset  Cr.,  Md.  (89) 

91  Passerdyke  Cr.,  Md.  (89) 
93  Collins  Gut,  Md.  (89) 

93  Cutmaptico  Cr.,  Md.  (81) 

94  Tonytank  Cr.,  Md.  (81) 

95  Morris  Prong,  Md.  (94) 

96  Fooks  Pond,  Md.  (94) 

97  Beaverdam  Cr.,  Md.  (81) 

98  Sumac  Pond,  Md.  (97) 

99  Johnson  Fond,  Md.  (97) 

100  Jones  Pond,  Md.  (97) 

101  Beaglln  Branch,  Md.  (97) 
103  Middle  Neck  Branch,  Md.  (81) 

103  Brewington  Branch,  Md.  (81) 

104  Leonard  Fond,  Md.  (81) 

105  Little  Burnt  Branch,  Md.  (81) 

106  Bockwalking  Cr.,  Md.  (81) 

107  Ellis  B.,  Md.  (81) 

108  Broad  Cr.,  Md.  (107) 

109  Nanticoke  B.,  Md.  (45) 


iSee  note  at  beginumg  of  District  L. 
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J  110  Windsor  Cr.,  Bid.  (109) 

J  111  Dung  Cr.,Md.(  109) 

J  113  TyaskinCr.,Md.  (109) 

J  113  QuantlcoCr.,Md.  (109) 

J  114  Peters  Cr.,  Md.  (113) 

J  115  Dennis  Cr.,  Md.  (113) 

J  116  Rewastlco  Cr.,  Md.  (109) 

J  117  EenoncoCr.,  Md.  (116) 

J  118  Barren  Cr.,  Md.  (109) 

J  119  Back  Water  Cr.,  Del.  and  Md.  (118) 

3  180  Grimes  Cr.,  Md.  (109) 

J  181  Broad  Cr.,  Del.  (109) 

J  133  Grays  Branch,  Del.  (108) 

J  133  Deeper.,  Del.  (109) 

J  124  Gravelly  Branch,  Del.  (109) 

J  135  GumBranch,  Del.  (109) 

J  136  St.  Johns  Branch,  Del.  (109) 

J  137  MarshyhopeCr.,Md.  (109) 

J  138  Sullivan  Branch,  Md.  (137) 

J  139  Tull  Branch,  Md.  (187) 

J  130  Faulkner  Branch,  Md.  (137) 

J  131  Wrights  Branch,  Md.  (137) 

J  133  Chlconc  Cr.,  Md.  (109) 

J  133  Jack  Cr.,  Md.  (109) 

J  134  Savannah  Lake,  Md.<  133) 

J  135  Longrell  Cr.,  Md.  (109) 

J  136  Cow  Cr.,  Md.  (109) 

J  137  Fishing  B.,  Md.  (46) 

J  138  Clay  Island  Cr.,  Md.  (137) 

J  139  Island  Cr.,Md.  (137) 

J  140  TransquakingR.,  Md.  (137) 

J  141  ChlcacomicoR.,  Md.  (140) 

J  143  Bcaverdam  Cr.,  Md.  (141) 

J  143  Middlctovpn  Branch,  Md.  (140) 

J  144  Scotland  Cr.,  Md.  (140) 

J  145  BlackwaterR.,Md.  (137) 

J  146  Jobs  Ditch,  Md.  (146) 

J  147  Blackgarden  Cr.,  Md.  (145) 

J  148  Blackgarden  Pond,  Md.  (147) 

J  149  Snarepole  Gut,  Md.  (145) 

J  150  Otter  Pond,  Md.  (145) 

J  151  Bullock  Pond,  Md.(  145) 

J  163  Simons  Ditch,  Md.  (145) 

J  163  Keeue  Ditch,  Md.  (145) 

J  164  Harpers  Pond,  Md.  (146) 

J  165  LlttleBlackwaterR.,  Md.  (145) 

J  166  Twin  Ponds,  Md.  (146) 

J  157  CoulsonPond,  Md.  (145) 

J  168  Raymond  Ditch,  Md.  (146) 

J  169  Beaverdam  Cr.,  Md.  (145) 

J  160  MeekhiCr.,Md.(145) 

J  161  Bound  Pond,  Md.  (146) 

J  163  Barbadoes  Pond,  Md.  (146) 

J  163  Swan  Pond,  Md.  (146) 

J  164  Booze  Ditch,  Md.  (145) 

J  165  Raccoon  Cr.,  Md.  (146) 

J  166  Holts  Ridge  Gut,  Md.  (166) 

J  167  Swimming  Gut,  Md.  (165) 

J  168  Thorolare  Cr.,  Md.  (137) 

J  169  Cedar  Cr.,  Md.  (137) 

J  170  Farm  Cr.,  Md.  (137) 

J  171  Goose  Cr.,Md.  (137) 

J  172  Tedious  Cr.,Md.  (137) 

J  173  Hooper  Strait,  Md.  (1)  (45) 

J  174  Hopkins  Cove,  Md.  (173) 

J  175  Plney  Island  Cove,  Md.  (45) 

J  176  Great  Cove,  Md.  (46) 


177 
178 
179 
180 
181 
183 
J  183 
J  184 
J  185 
J  186 
3  187 
J  188 
J  189 
J  190 
3  191 
J  193 
J  193 
J  194 
J  195 
J  196 
J  197 
J  198 
J  199 
J  200 
J  301 
J  203 
J  203 
J  204 
J  306 
J  206 
J  307 
J  808 
J  809 
J  310 
J  811 
J  813 
J  313 
J  814 
J  215 
J  216 
J  217 
J  218 
J  219 
J  230 
J  331 
J  333 
J  833 
J  334 
J  386 
J  336 
J  327 
J  228 
J  229 
J  230 
J  331 
J  232 
J  233 
J  234 
J  335 
J  336 
J  237 
J  238 
J  339 
J  840 
J  841 
J  342 
J  243 


Holland  Straits,  Md.  (1)  (46) 
Pungers  Cr.,  Md.  (45) 
Hedges  Straits,  Md.  (45) 
Sheepshead  H.,  Md.  (179) 
Goose  Cr.,  Md.  (J79) 
Fog  Point  Cove,  Md.  (179) 
Back  Cove,  Md.  (45) 
Terrapin  Sand  Cove,  Md.  (46) 
Barnes  Cove,  Md.  (46) 
Otter  Cr.,Md.  (185) 
Joes  Ridge  Cr.  (186) 
Barnes  Landing  Cr.,  Md.  (185) 
WeUridge  Cr.,  Md.  (46) 
Twitch  Cove,  Md.  (46) 
Big  Thorotare,  Md.  (1)  (45) 
Rock  Cr.,  Md.  (45) 
Tylers  Cr.,  Md.  (46) 
Cod  H.,  Va.  (45) 
Shanks  Cr.,  Md.  (1) 
Sawney  Cove,  Md.  (191) 
Lighting  Knot  Cove,  Md.  (191) 
Oyster  Cr.,  Md.  (1) 
Pry  Cove,  Md,  (177) 
Northeast  Cove,  Md.  (177) 
Onl^anllfan  Cove,  Md.  (1) 
HongaR.,  Md.  (1) 
Norman  Cove,  Md.  (202) 
Duck  Point  Cove,  Md.  (303) 
Fox  Cr.,  Md.  (308) 
Joes  Cove,  Md.  (303) 
Lakes  Cr.,  Md.  (803) 
Charles  Cr.,  Md.  (203) 
Worlds  End  Cr.,  Md.  (208) 
Wallace  Cr.,  Md.  (208) 
Great  Marsh  Cr.,  Md.  (803) 
Fishing  Cr.,  Md.  (803)  (232) 
Gunners  Cove,  Md.  (203) 
Long  Cr.,  Md.  (203) 
Back  Cr.,  Md.  (202) 
Cat  Cove,  Md.  (303) 
Bentley  Cove,  Md.  (803) 
Flag  Cove,  Md.  (803) 
Hickory  Cove,  Md.  (202) 
Richland  Cove,  Md.  (1) 
Tom  Cove,  Md.  (1) 
TarB.,  Md.  (1) 
Punch  Island  Cr.,  Md.  (1) 
Dunnock  Slough,  Md.  (333) 
Beaverdam  Cr.,  Md.  (883) 
Sahit  John  Cr.,  Md.  (333) 
Oyster  Cr.,  Md.  (1) 
Little  Choptank  R.,  Md.  (1) 
Cators  Cove,  Md.  (338) 
Slaughter  Cr.,  Md.  (338 
Traverse  Cove,  Md.  (330 
Chapel  Cove,  Md.  (330) 
Davis  Cr.,  Md.  (333) 
Parsons  Cr.,  Md.  (330) 
Woolford  Cr.,  Md.  (338) 
Madison  B.,  Md.  (838) 
Fishing  Cr.,  Md.  (388) 
Church  Cr.,  Md.  (237) 
Smith  Cove,  Md.  (238) 
Gaines  Cr.,  Md.  (238) 
Carey  Cr.,  Md.  (328) 
Beckwlth  Cr.,  Md.  (888) 
Phillips  Cr.,  Md.  (228) 


rSee  pp.  14-22  fori 
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J  244  Back  Cr.,  Md.  (2S8) 

J  245  Hudson  Ci.,  Md.  (228) 

J  246  Brooks  Ci.,  Md.  (228) 

J  247  BloU  Cove,  Md.  (228) 

J  248  Hills  Point  Cove,  Md.  (228) 

3  249  Trlppe  B.,  Md.  (1) 

J  250  Brannock  B.,  Md.  (249) 

J  251  Covey  Cr,  Md.  (249) 

J  252  Cboptank  B.,  Md.  (1) 

J  253  Cook  Point  Cove,  Md.  (252) 

3  254  Chapel  Cr.,  Md.  (252) 

3  255  Lccompte  B.,  Md.  (262) 

3  256  Lecompte  Cr.,  Md.  (255) 

3  257  Jenkins  Cr.,  Md.  (262) 

J  258  Cambridge  H.,  Md.  (252) 

J  259  Shoal  Cr.,  Md.  (252) 

J  260  Hurst  Cr.,  Md.  (252) 

3  261  New  Whitehall  Cr.,  Md.  (252) 

3  262  Indian  Cr.,  Md.  (252) 

3  263  Goose  Cr.,  Md.  (262) 

J  264  Warwick    B.    (Secretary    Cr.),    Md. 

(252) 
J  265  Cabm  Cr.,  Md.  (262) 
3  266  BUnthome  Cr.,  Md.  (252) 
J  267  Hunting  Cr.,  Md.  (252) 
3  268  Gravel  Bun,  Md.  (267) 
3  269  Marsh  Cr.,  Md.  (262) 
3  270  Skeleton  Cr.,  Md.  (252) 
3  271  MltcheU  Bun,  Md.  (262) 
3  272  Crowberry  Cr,  Md.  (252) 
J  273  Hog  Cr.,  Md.  (262) 
3  274  BeU  Cr.,  Md.  (262) 
J  275  Berry  Bun,  Md.  (252) 
3  276  Dawson  Branch,  Md.  (262) 
3  277  FowUng  Cr.,  Md.  (262) 
3  278  Boblns  Cr.,  Md.  (262) 
3  279  Mill  Cr.,  Md.  (262) 
3  280  GraveUy  Branch,  Md.  (279) 
3  281  Watts  Cr.,  Md.  (252) 
J  282  Herring  Bun,  Md.  (281) 
jr  283  Chapel  Branch,  Md.  (262) 
3  284  Spring  Branch,  Md.  (252) 
3  285  Tubmlll  Branch,  Md.  (252) 
3  286  GraveUy  Branch,  Md.  (252) 
3  287  Tanners  Branch,  Del.  (252) 
3  288  Broadway  Branch,  Del.  (262) 
3  289  Oldtovm  Branch,  Del.  (252) 
3  290  Forge  Branch,  Del.  (262) 
3  291  Tuckahoe  B.,  Md.  (262) 
J  292  Deep  Cr.,  Md.  (291) 
J  293  Knott  Mlllpond,  Md.  (291) 
J  294  Plney  Branch,  Md.  (291) 
3  295  Geary  MlUpond,  Md.  (291) 
3  296  Mason  Branch,  Md.  (291) 
J  297  Long  Marsh  Ditch,  Md.  (296) 
J  298  Beaverdam  Ditch,  Md.  (296) 
3  299  German  Branch,  Md.  (291) 
3  300  Blockston  Branch,  Md.  (291) 
3  301  Norwich  Cr.,  Md.  (291) 
J  302  Kings  Cr.,  Md.  (262) 
3  303  Beaverdam  Branch,  Md.  (302) 
3  304  Wootenaux  Cr.,  Md.  (302) 
3  305  GaUoway  Bun,  Md.  (304) 
J  306  Williams  Cr,  Md.  (262) 
3  307  Barker  Cr.,  Md.  (252) 
J  308  Miles  Cr.,  Md.  (252) 
3  300  Raccoon  Cr.,  Md.  (262) 


3  310  Bollnbroke  Cr.,  Md.  (262) 

J  311  Muddy  Cr.,  Md.  (252) 

J  312  Porpoise  Cr.,  Md.  (262) 

J  313  Dickinson  B.,  Md.  (252) 

J  314  Beeds  Cr.,  Md.  (313) 

1  316  Croslerdoer  Cr.,  Md.  (313) 

3  316  LaTrappe  Cr.,  Md.  (252) 

1  317  ConnoUy  Cove,  Md.  (316) 

J  318  Lowry  Cove,  Md.  (316) 

J  319  Leonard  Cove,  Md.  (316) 

3  320  Sawmill  Cove,  Md.  (316) 

J  321  Island  Cr.,  Md.  (252) 

J  322  Boone  Cr.,  Md.  (252) 

3  323  Tred  Avon  B.,  Md.  (252) 

3  324  Mud  Cr.,  Md.  (323) 

J  325  Goldsboro  Cr.,  Md.  (323) 

J  326  Trlppe  Cr.,  Md.  (323) 

3  327  Peachblossom  Cr.,  Md.  (323) 

J  328  Dixon  Cr.,  Md.  (323) 

J  329  Maxmore  Cr.,  Md.  (333) 

J  330  Plaindeallng  Cr.,  Md.  (323) 

3  331  Tar  Cr.,  Md.  (323) 

3  332  Foxhole  Cr.,  Md.  (323) 

3  333  Broad  Cr.,  Md.  (262) 

3  334  Irish  Cr.,  Md.  (333) 

J  336  Bridge  Cr.,  Md.  (333) 

J  336  Edge  Cr.,  Md.  (333) 

J  337  Elberts  Cove,  Md.  (336) 

I  338  Spencer  Cr.,  Md.  (336) 

3  339  Solitude  Cr.,  Md.  (336) 

J  340  San  Domingo  Cr.,  Md.  (336) 

J  341  Edgar  Cove,  Md.  (333) 

3  342  Leadenham  Cr.,  Md.  (333) 

3  343  Grace  Cr.,  Md.  (342) 

3  344  Caulk  Cove,  Md.  (342) 

J  345  Balls  Cr.,  Md.  (333) 

J  346  Harris  Cr.,  Md.  (252) 

3  347  Northeast  Branch,  Md.  (346) 

J  348  Northwest  Branch.  Md.  (346) 

J  349  Cummings  Cr.,  Md.  (346) 

3  350  Briery  Cr.,  Md.  (346) 

J  351  Waterhole  Cove,  Md.  (346) 

J  353  Dun  Cove,  Md.  (346) 

3  363  Knapp  Narrows,  Md.  (346)  (1) 

J  354  TUghman  Island  H.,  Md.  (346) 

3  356  Blackwalnut  Cove,  Md.  (252) 

J  350  Pawpaw  Cove,  Md.  (1) 

3  367  Back  Cr.,  Md.  (363) 

J  358  Force  Cr.,  Md.  (1) 

J  359  Eastern  B.,  Md.  (1) 

3  360  Poplar  Island  H.,  Md.  (369) 

J  361  Haddaway  (or  Ferry)  Cove,  Md.  (369) 

J  363  Harbor  Cove,  Md.  (359) 

3  363  Claiborne  H.,  Md.  (359) 

J  364  TUghman  Cr.,  Md.  (369) 

3  36S  Porter  Cr.,  Md.  (359) 

J  366  MUes  B.,  Md.  (359) 

3  367  Hambleton  Cr.,  Md.  (366) 

J  368  Long  Haul  Cr.,  Md.  (366) 

J  369  Spencer  Cr.,  Md.  (366) 

J  370  Oak  Cr.,  Md.  (366) 

J  371  Newcomb  Cr.,  Md.  (366) 

J  372  Globe  Cr.,  Md.  (366) 

3  373  Goldsboro  Cr.,  Md.  (366) 

J  374  Potts  Mill  Cr.,  Md.  (366) 

J  375  Hunting  Cr.,  Md.  (366) 

3  376  Leeds  Cr.,  Md.  (366) 
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3  377  Woodland  Cr.,  Md.  (366) 

J  378  Wye  B.,  MA.  (359) 

J  379  Shaw  B.,  Md.  (378) 

J  380  Front  Wye  B.,  Md.  (378) 

3  381  Lloyd  Cr.,  Md.  (380) 

3  383  Gross  Cr.,  Md.  (381) 

J  383  Quarter  Cove.  Md.  (380) 

3  384  Pickering  Cr.,  Md.  (380) 

3  385  Sklpton  Cr.,  Md.  (380) 

J  386  Mill  Cr.,  Md.  (385) 

J  387  Wye  Narrows,  Md.  (380) 

J  388  Covington  Cove,  Md.  (387) 

J  389  Granary  Cr.,  Md.  (380) 

J  390  Dividing  Cr.,  Md.  (380) 

3  391  Back  Wye  B.,  Md.  (378) 

J  393  Quarter  Cove,  Md.  (391) 

3  393  Greenwood  Cr.,  Md.  (359) 

3  394  Prospect  B.,  Md.  (359) 

3  395  Hoghole  Cr.,  Md.  (394) 

3  396  Cabin  Cr.,  Md.  (394) 

3  397  Marshy  Cr.,  Md.  (394) 

3  398  Kent  Island  Narrows,  Md.  (394)  (413) 

J  399  Goodhands  Cr.,  Md.  (394) 

J  400  Kirwan  Cr.,  Md.  (394) 

J  401  Crab  Alley  B.,  Md.  (359) 

3  403  Crab  AUey  Cr.,  Md.  (401) 

J  403  Cox  Cr.,  Md.  (359) 

J  404  Thompson  Cr.,  Md.  (403) 

J  405  Warehouse  Cr.,  Md.  (403) 

J  406  Shipping  Cr.,  Md.  (403) 

J  407  Long  Point  Cr.,  Md.  (359) 

J  408  Bloody  Point  Cr.,  Md.  (1) 

3  409  Carter  Cr.,  Md.  (1) 

3  410  Tolson  Cr.,  Md.  (1) 

J  411  Craney  Cr.,  Md.  (1) 

J  413  Broad  Cr.,  Md.  (1) 

3  413  Chester  B.,  Md.  (1) 

J  414  Macum  Cr.,  Md.  (413) 

J  415  Plney  Cr.,  Md.  (413) 

3  416  Muddy  Cr.,  Md.  (413) 

J  417  Jackson  Cr.,  Md.  (413) 

J  418  Winchester  Cr.,  Md.  (413) 

3  419  Wolsey  Cr.,  Md.  (413) 

J  430  Queenstown  Cr.,  Md.  (413) 

J  431  Little  Queenstown  Cr.,  Md.  (430) 

3  433  Queenstown  H.,  Md.  (430) 

J  433  Salthouse  Cove,  Md.  (430) 

3  434  Ditchers  Cove,  Md.  (430) 

J  435  Abbott  Cove,  Md.  (413) 

J  436  TUghman  Cr.,  Md.  (413) 

3  437  Earle  Cove,  Md.  (413) 

3  438  Butler  Cove,  Md.  (413) 

3  429  Piney  Cove,  Md.  (413) 

J  430  Bced  Cr.,  Md.  (413) 

J  431  Grove  Cr.,  Md.  (430) 

J  433  Bobln  Cove,  Md.  (413) 

J  433  Corsica  B.,  Md.  (413) 

3  434  Middle  Quarter  Cove,  Md.  (433) 

J  435  TUghman  Cove,  Md.  (433) 

J  436  MUler  Cr.,  Md.  (433) 

J  437  Earle  Cr.,  Md.  (433) 

3  438  Earle  Cove,  Md.  (433) 

J  439  Alder  Branch,  Md.  (433) 

3  440  Emory  Cr.,  Md.  (433) 

J  441  White  Cove,  Md.  (413) 

J  443  Oyster  Cove,  Md.  (413) 

3  443  Southeast  Cr.,  Md.  (413) 


3  444  Island  Cr.,  MO.  (443) 

J  445  Browns  Branch,  Md.  (443) 

3  446  Hambleton  Cr.,  Md.  (413) 

J  447  Foreman  Branch,  Md.  (413) 

3  448  Pearl  Branch,  Md.  (413) 

J  449  Bed  Lion  Branch,  Md.  (413) 

J  450  Unicorn  Branch,  Md.  (413) 

J  451  Andover  Sewell  Branch,  Md.  (413) 

3  453  Cypress  Branch,  Md.  (413) 

J  453  MiUs  Branch,  Md.  (413) 

J  454  Morgan  Cr.,  Md.  (413) 

J  455  Kadcllff  Cr.,  Md.  (413) 

J  456  Broad  Cr.,  Md.  (413) 

J  457  Browns  Cr.,  Md.  (413) 

3  458  Jarrett  Cr.,  Md.  (413) 

J  459  Oyster  Cove,  Md.  (413) 

J  460  Shlppen  Cr.,  Md.  (413) 

3  461  Commegy  Bight,  Md.  (413) 

J  463  Commegy  Cr.,  Md.  (461) 

J  463  Cliffs  Bight,  Md.  (413) 

J  464  Langf  ord  Cr.,  Md.  (413) 

J  465  East  Fork,  Md.  (464) 

J  466  Kings  Cr.,  Md.  (465) 

3  467  Wann  Cove,  Md.  (465) 

3  468  PhlUp  Cr.,  Md.  (465) 

3  469  Lovely  Cove,  Md.  (465) 

3  470  West  Fork,  Md.  (464) 

3  471  Homer  Cove,  Md.  (470) 

3  473  Long  Cove,  Md.  (470) 

J  473  Slanal  Cove,  Md.  (470) 

J  474  Shipyard  Cr.,  Md.  (470) 

J  476  Bungay  Cr.,  Md.  (470) 

J  476  Graveyard  Cove,  Md.  (470) 

J  477  Davis  Cr.,  Md.  (464) 

J  478  Lawyers  Cove,  Md.  (464) 

J  479  Long  Cove,  Md.  (464) 

3  480  Deep  Cove,  Md.  (464) 

J  481  Grays  Inn  Cr.,  Md.  (413) 

3  483  Herringtown  Cr.,  Md.  (481) 

3  483  Browns  Cove,  Md.  (481) 

3  484  Goose  Cove,  Md.  (481) 

3  485  Lucy  Cove,  Md.  (481) 

J  486  The  Narrows,  Md.  (413)  (1) 

J  487  Church  Cr.,  Md.  (486) 

3  488  Frylngpan  Cove,  Md.  (486) 

J  489  Bogles  Cove,  Md.  (413) 

3  490  Durdln  Cr.,  Md.  (413) 

3  491  Shipyard  Cr.,  Md.  (413) 

J  493  Hall  Cr.,  Md.  (413) 

3  493  Cabin  Cove,  Md.  (413) 

3  494  CaU  Pasture  Cove,  Md.  (413) 

J  495  Tubbys  Cove,  Md.  (413) 

J  496  Short  Cove,  Md.  (486) 

J  497  Long  Cove,  Md.  (486) 

3  498  Bockhall  Cr.,  Md.  (1) 

3  499  BockhaUH.,Md.(498) 

J  500  Huntlngfleld  Cr.,  Md.  (498) 

J  501  Swan  Cr.,  Md.  (1) 

J  503  The  Haven,  Md.  (501) 

J  503  Tavern  Cr.,  Md.  (1) 

3  504  Fabrlee  Cr.,  Md.  (1) 

3  505  Worton  Cr.,  Md.  (1) 

J  606  StlUPond,Md.  (1) 

3  507  Chum  Cr.,Md.  (606) 

3  508  StlU  Pond  Cr.,  Md.  (506) 

3  609  Sassafras  B.,  Md.  (1) 

J  610  Lloyd  Cr.,  Md.  (509) 
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J  511  Turner  Cr.,  Mfl.  (509)  J  677 

J  512  Freeman  Cr.,  Md.  (509)  J  578 

J  513  Island  Cr.,  Md.  (509)  J  579 

J  514  Mill  Cr.,  Md.  (509)  3  580 

J  515  Fearce  Cr.,  Md.  (509)  J  581 

J  516  Sawmill  Cr.,  Md.  (509)  J  582 

J  517  Swan  Cr.,  Md.  (509)  J  583 

J  518  Jacobs  Cr.,  Md.  (509)  J  584 

J  519  DuOy  Cr.,  Md.  (509)  J  585 

J  520  Craigs  Cr.,  Md.  (509)  J  586 

J  521  Back  Cr.,  Md.  (509)  J  587 

3  522  Moneys  Cr.,  Md.  (509)  J  588 

3  523  Elk  R.,  Md.  (1)  3  589 

3  524  Pond  Cr.,  Md.  (523)  J  590 

3  525  Fearce  Cr.,  Md.  (523)  J  591 

3  526  Cabin  John  Cr.,  Md.  (523)  J  592 

3  527  Bobemia  B.,  Md.  (523)  J  593 

J  528  Scotchman  Cr.,  Md.  (527)  J  594 

J  529  Little  Bohemia  Cr.,  Md.  (527)  J  595 

J  530  Great  Bohemia  Cr.,  Md.  (527)  J  596 

J  631  Manor  Cr.,  Md.  (627)  J  697 

J  532  Herring  Cr.,  Md.  (523)  J  598 

J  533  Back  Cr.,  Md.  (523)  J  699 

3  534  Hog  Cr.,  Md.  (533)  J  600 
J  535  Chesapeake  and  Delaware  Canal,  Del.      J  601 

and  Md.  (633)  J  602 

J  536  Long  Cr.,  Md.  (533)  J  603 

J  537  Faddy  Fiddles  Cove,  Md.  (523)  J  604 

J  638  Ferch  Cr.,  Md.  (523)  J  606 

J  539  Big  Elk  Cr.,  Md.  (523)  3  606 

J  540  Little  Elk  B.,  Md.  (623)  J  607 

J  641  Dogwood  Branch,  Md.  (640)  J  608 

J  542  Laurel  Run,  Md.  (540)  J  609 

J  643  Plum  Cr.,  Md.  (523)  J  610 

J  544  Piney  Cr.  Cove,  Md.  (523)  J  611 

J  646  Plney  Cr.,  Md.  (544)  J  612 

J  546  Bogues  H.,  Md.  (523)  J  613 

J  647  Northeast  B.,  Md.  (1)  J  614 

J  548  Carrot  Cove,  Md.  (547)  J  615 

J  549  Little  Northeast  Cr.,  Md.  (547)  J  616 

J  560  West  Branch,  Md.  (549)  3  617 

J  551  Northeast  Cr.,  Md.  (647)  J  618 

J  652  Stony  Bun,  Md.  (547)  J  619 

J  553  Frlnclplo  Cr.,  Md.  (1)  J  620 

J  554  Baker  Cove,  Md.  (653)  J  621 

J  565  MiU  Cr.,  Md.  (563)  J  622 

J  556  Susquehanna  B.,  Md.  (1)  j  623 

3  567  Happy  Valley  Branch,  Md.  (556)  J  684 

J  568  Bock  Bun,  Md.  (656)  J  625 

J  569  Octorora  Cr.,  Md.  (556)  J  686 

J  560  East  Branch,  Pa.  (569)  J  627 

J  661  Knight  Cr.,  Pa.  (560)  J  628 

J  662  West  Branch,  Pa.  (569)  J  629 

3  663  Conowingo  Or.,  Md.  and  Pa.  (556)  J  630 

3  564  Fishing  Cr.,  Pa.  (656)  J  631 

J  666  Muddy  Bun,  Fa.  (566)  J  632 

J  566  Pequea  Cr.,  Fa.  (656)  J  633 

3  567  Conesota  Cr.,  Pa.  (566)  J  634 

J  668  Mill  Cr.,  Pa.  (567)  3  636 

J  669  Conestoga  Cr.,  Pa.  (567)  J  636 

J  570  Muddy  Cr.,  Pa.  (569)  J  637 

J  671  Leist  Cr.,  Pa.  (569)  J  638 

3  672  Middle  Cr.,  Fa.  (569)  J  639 

J  573  Cocalico  Cr.,  Pa.  (572)  J  640 

J  574  Hammer  Cr.,  Pa.  (572)  J  641 

J  575  Letitz  Cr.,  Fa.  (569)  J  642 

J  576  Little  Conestoga  Cr.,  Pa.  (567)  J  643 


West  Branch,  Fa.  (576) 

Chlquesalunga  Cr.,  Fa.  (656) 

Little  Chlquesalunga  Cr.,  Pa.  (678) 

Donegal  Cr.,  Pa.  (566) 

Coney  Cr.,  Pa.  (566) 

Conewago  Cr.,  Pa.  (666) 

Swatora  Cr.,  Pa.  (566) 

Quittapahllla  Cr.,  Fa.  (583) 

Beck  Cr.,  Pa.  (684) 

Little  Swatora  Cr.,  Fa.  (583) 

Stone  Cr.,  Pa.  (686) 

Monroe  Cr.,  Fa.  (583) 

Little  Swatora  Cr.,  Pa.  (683) 

Black  Cr.,  Pa.  (583) 

Swatard  Cr.,  Pa.  (583) 

Bow  Cr.,  Pa.  (683) 

Beaver  Cr.,  Fa.  (583) 

Paxton  Cr.,  Pa.  (656) 

Fishing  Cr.,  Pa.  (556) 

Stoney  Cr.,  Pa.  (556) 

Clark  Cr.,  Pa.  (556) 

Powells  Cr.,  Pa.  (556) 

South  Fork,  Pa.  (598) 

North  Fork,  Pa.  (698) 

Armstrong  Cr.,  Pa.  (556) 

Wicomlsco  Cr.,  Pa.  (556) 

Battling  Cr.,  Fa.  (602) 

Bear  Cr.,  Pa.  (602) 

Little  Wicomlsco  Cr.,  Pa.  (602) 

Mahantango  Cr.,  Pa.  (556) 

Fhie  Cr.,  Pa.  (606) 

Deep  Cr.,  Fa.  (607) 

Schwaben  Cr.,  Pa.  (556) 

Zerbe  Bun,  Pa.  (556) 

Mahanoy  Cr.,  Fa.  (610) 

Shamokin  Cr.,  Fa.  (666) 

Little  Shamokhi  Cr.,  Fa.  (612) 

FlumCr.,Pa.  (612): 

North  Branch,  Fa.  (556) 

Boarlng  Cr.,  Fa.  (616) 

South  Branch,  Fa.  (616) 

Catawissa  Cr.,  Pa.  (616) 

Big  Catawissa  Cr.,  Pa.  (618) 

Tomhlcken  Cr.,  Fa.  (618) 

Nescopeck  Cr.,  Fa.  (615) 

Big  Wapwallopen  Cr.,  Fa.  (615) 

Little  Wapwallopen  Cr.,  Pa.  (615) 

Pond  Cr.,  Pa.  (683) 

Lackawanna  R.,  Fa.  (616) 

Spring  Brook,  Pa.  (625) 

Gardner  Cr.,  Pa.  (616) 

Hartley  Cr.,  Pa.  (616) 

Falls  Cr.,  Pa.  (628) 

Tunkhannock  Cr.,  Pa.  (616) 

South  Branch,  Pa.  (630) 

East  Branch,  Fa.  (630) 

Butler  Cr.,  Fa.  (630) 

Martin  Cr.,  Pa.  (630) 

Hop  Bottom  Cr.,  Pa.  (634) 

Horton  Cr.,  Fa.  (630) 

Meshoppeu  Cr.,  Fa.  (615) 

West  Branch,  Pa.  (637) 

BUey  Cr.,  Pa.  (637) 

Tascarora  Cr.,  Fa.  (615) 

Wyalusing  Cr.,  Pa.  (616) 

East  Branch,  Fa.  (641) 

Middle  Branch,  Fa.  (641) 
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J  644  North  Branch,  Pa.  (641) 

J  645  Rummeraeld  Cr.,  Fa.  (61S) 

J  646  Wysox  Cr.,  Pa.  (616) 

J  647  Johnston  Cr.,  Pa.  (646) 

J  648  Sutterlee  Cr.,  Pa.  (615) 

J  649  Wappasening  Cr.,  Pa.  and  X.  T.  (615) 

J  650  Apalachhi  Or.,  Pa.  and  N.  Y.  (615) 

J  651  Choconut  Cr.,  Pa.  and  N.  T.  (615) 

J  653  Snake  Cr.,  Pa.  and  N.  T.  (615) 

J  653  WUey  Cr.,  Pa.  (615) 

3  654  Salt  Lick  Cr.,  Pa.(615) 

J  655  Starruca  Cr.,  Pa.  (615) 

J  656  Chenango  R.,  N.  T.  (615) 

J  657  Nantlcoke  Cr.,  N.  T.  (615) 

J  658  Catatonk  Cr.,  N.  T.  (615) 

J  659  Pipe  Cr.,  N.  T.  (615) 

J  660  Cayuta  Cr.,  N.  T.  (615) 

J  661  Chemung  R.,  N.  T.  (615) 

J  663  Newtown  Cr.,  N.  T.  (661) 

3  663  Sing  Stag  Cr.,  N.  T.  (661) 

J  664  Chicton  B.,  N.  Y.  (661) 

J  605  Meads  Cr.,  N.  Y.  (664) 

J  666  Tioga  B.,  Pa.  and  N.  Y.  (661) 

J  667  Canlsteo  B.,  N.  Y.  (666) 

J  668  Bennett  Cr.,  N.  Y.  (667) 

J  669  Tuscarora  Cr.,  N.  Y.  (667) 

J  670  Cowanesque  B.,  Pa.  (666) 

J  671  Crooked  Cr.,  Pa.  (666) 

J  673  Elkhom  Cr.,  Pa.  (671) 

3  673  Hills  Cr.,  Pa.  (671) 

3  674  Marvta  Cr.,  Pa.  (666) 

J  675  Cory  Cr.,  Pa.  (666) 

J  676  MUl  Cr.,  Pa.  (666) 

J  677  Elk  Bun,  Pa.  (676) 

J  678  Hammond  Cr.,  N.  Y.  and  Pa.  (661) 

J  679  Seely  Cr.,  N.  Y.  and  Pa.  (678) 

J  680  Bentley  Cr.,  N.  Y.  and  Pa.  (661) 

J  681  Bucks  Cr.,  Pa.  (680) 

3  688  Orcult  Cr.,  Pa.  (661) 

J  683  Walcott  Cr.,  Pa.  (661) 

J  684  Buck  Cr.,  Pa.  (616) 

J  685  Sugar  Cr.,  Pa.  (615) 

J  686  Shrader  Branch,  Pa.  (616) 

J  687  Towanda  Cr.,  Pa.  (686) 

J  688  Bennett  Cr.,  Pa.  (615) 

J  689  DureU  Cr.,  Pa.  (615) 

J  690  Sugar  Run,  Pa.  (616) 

J  691  mehoapany  Cr.,  Pa.  (616) 

J  693  North  Branch,  Pa.  (691) 

J  693  Bowman  Cr.,  Pa.  (615) 

J  694  Abraham  Cr.,  Pa.  (615) 

J  695  Toby  Cr.,  Pa.  (615) 

3  696  Harvey  Cr.,  Pa.  (616) 

J  697  Harvey  Lake,  Pa.  (696) 

J  698  Pike  Cr.,  Pa.  (696) 

J  699  Hunlock  Cr.,  Pa.  (615) 

J  700  Little  Shlckshinny  Cr.,  Pa.  (616) 

J  701  Brair  Cr.,  Pa.  (616) 

J  703  Fishing  Cr.,  Pa.  (615) 

J  703  HuntingtonCr.,  Pa.  (703) 

J  704  Kitchener., Pa. (703) 

J  705  Pine  Cr.,  Pa.  (703) 

J  706  Coles  Cr.,  Pa.  (703) 

3  707  RavenCr.,  Pa.  (706) 

J  708  East  Branch,  Pa.  (706) 

J  709  West  Branch,  Pa.  (706) 

t  710  West  Cr.,  Pa.  (706) 


J  711  Green  Cr.,  Pa.  (708) 

J  713  Little  Fishing  Cr.,  Pa.  (703) 

J  713  Hemlock  Cr.,  Pa.  (703) 

3  714  Mahonnlng  Cr.,  Pa.  (616) 

J  715  West  Branch,  Pa.  (656) 

J  716  Chlllisquaque  Cr.,  Fa.  (716) 

J  717  Muddy  Bun,  Pa.  (715) 

J  718  Warrior  Run,  Pa.  (715) 

J  719  Delaware  Bun,  Fa.  (715) 

3  730  Glade  Bun,  Pa.  (715) 

J  731  Muncy  Cr.,  Pa.  (715) 

J  733  Laurel  Bun,  Pa.  (731) 

J  733  Wolf  Bun,  Fa.  (716) 

J  734  Carpenter  Run,  Pa.  (716) 

J  736  Loyal  Sock  Cr.,  Pa.  (716) 

J  736  HlUCr.,Fa.(736) 

J  737  Little  Bear  Cr.,  Pa.  (735) 

J  738  Big  Bear  Cr.,  Pa.  (736) 

J  739  Kettle  Cr.,  Pa.  (735) 

3  730  Ogdonla  Cr.,  Fa.  (739) 

J  731  Pigeon  Cr.,  Pa.  (736) 

J  733  Little  Loyal  Sock  Cr.,  Pa.  (736) 

J  733  Lick  Cr.,  Pa.  (733) 

3  734  Backer., Fa. (733) 

J  735  Lick  Cr.,  Fa.  (733) 

J  736  Elk  Cr.,  Pa.  (736) 

3  737  Mill  Cr.,  Fa.  (735) 

3  738  Flunkett  C*.,  Pa.  (736) 

3  739  WalllsBun,Pa.(735) 

3  740  West  MUl  Cr.,  Fa.  (735) 

3  741  LyconlngCr.,Pa.(715) 

J  743  Pleasant  Stream,  Pa.  (741) 

J  743  Bock  Bun,  Pa.  (741) 

J  744  Grays  Bun,  Pa.  (741) 

J  746  Trout  Bun,  Pa,  (741) 

J  746  HoaglandBun,Pa.(741) 

J  747  Larry  Cr.,  Pa.  (716) 

J  748  Pine  Cr.,  Fa.  (715) 

J  749  LittlePtaeCr.,Pa.(748) 

3  750  Block  House  Run,  Fa.  (749) 

3  751  Blacks  Cr.,  Pa.  (749) 

J  753  Texas  Run,  Pa.  (749) 

3  753  Zimmerman  Cr.,  Pa.  (763) 

J  754  Otter  Cr.,  Fa.  (749) 

3  755  MUl  Run,  Pa.  (748) 

J  756  Bab1)Cr.,Pa.(748) 

J  757  Stony  Fork,  Pa.  (766) 

J  768  Marsh  Cr,  Pa.  (748) 

3  759  Phoenix  Cr.,  Pa.  (748) 

J  760  CnslilngCr.,Fa.(74S) 

3  761  West  Branch,  Pa.  (748) 

J  763  Cedar  Run,  Fa.  (748) 

J  763  Gamble  Bun,  Fa.  (748) 

3  764  Queen  Run,  Pa.  (715) 

J  765  Lick  Run,  Pa.  (715) 

J  766  HynerCr.,Pa.(716) 

J  767  Young  WomansCr.,  Pa.  (716) 

3  768  Faddy  Bun,  Fa.  (715) 

J  769  DruryBun,Pa.(716) 

3  770  Kettle  Cr.,  Pa.  (715) 

J  771  Little  Kettle  Cr.,  Pa.  (770) 

J  773  Cross  Fork,  Pa.  (770) 

J  773  HammerslyFork,  Fa.(770) 

J  774  Cook  Bun,  Pa.  (716) 

J  775  SinncmahontagCr.,  Pa.  (715) 

3  776  First  Fork,  Pa.  (776) 

J  777  East  Fork,  Pa.  (776) 
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J  778  ProutyBrancli,Pa.(776)  J  845 

J  779  Freemans  Run,  Pa.  (776)  J  846 

J  780  Hunts  Run,  Pa.  (775)  J  847 

J  781  Portage  Cr.,  Pa.  (775)  J  848 

J  788  Driftwood  Branch,  Pa.  (775)  J  849 

J  783  North  Cr.,  Pa.  (783)  J  860 

J  784  Deep  Cr.,  Pa.  (783)  J  851 

J  785  Clear  Or.,  Pa.  (788)  1  863 

J  786  West  Cr.,  Pa.  (783)  J  853 

J  787  SterUng  Run,  Pa.  (775)  J  854 

J  788  Hicks  Run,  Pa.  (776)  J  866 

J  789  Dent  Run,  Pa.  (775)  J  856 

3  790  Bennett  Branch,  Pa.  (775)  J  867 

J  791  Spring  Run,  Fa.  (790)  .T  868 

J  793  Trout  Run,  Pa.  (791)  J  859 

J  793  Mix  Run,  Pa.  (775)  J  860 

J  794  Wylcofl  Run,  Pa.  (775)  J  861 

3  795  Upper  Jerry  Bun,  Pa.  (776)  3  863 

J  796  Moccasin  Run,  Pa.  (775)  3  863 

J  797  Birch  Island  Run,  Fa.  (716)  i  864 

J  798  Upper  Tree  Run,  Pa.  (716)  3  865 

J  799  MosQuito  Cr.,  Pa.  (715)  J  866 

J  800  Sandy  Cr.,  Pa.  (715)  J  867 

J  801  Deer  Cr.,  Pa.  (716)  J  868 

J  803  Trout  Run,  Pa.  (715)  J  869 

J  803  Lick  Bun,  Pa.  (715)  J  870 

J  804  Upper  Moose  Cr.,  Fa.  (715)  J  871 

3  806  Montgomery  Cr.,  Pa.  (715)  J  873 

J  806  Anderson  Cr.,  Fa.  (715)  J  873 

J  807  BeU  Run,  Fa.  (715)  J  874 

J  808  Curry  Run,  Pa.  (715)  J  876 

3  809  Gush  Cr.,  Pa.  (716)  J  876 

J  810  Chest  Cr.,  Fa.  (715)  J  877 

J  811  Clearfield  Cr.,  Fa.  (716)  3  878 

J  813  Little  Clearfield  Cr.,  Pa.  (811)  J  879 

J  813  Potts  Run,  Pa.  (811)  J  880 

J  814  Beaver  Dam  Run,  Pa.  (811)  J  881 

3  816  Moravian  Run,  Fa.  (715)  J  883 

3  816  Alden  Ron,  Pa.  (716)  3  883 

3  817  Moshannon  Cr.,  Pa.  (715)  J  884 

J  818  Cold  Stream,  Pa.  (817)  3  885 

J  819  Six  Mile  Run,  Pa.  (817)  3  886 

3  830  Little  Moshannon  Cr.,  Fa.  (817)  3  887 

J  831  Hall  Run,  Fa.  (715)  3  888 

J  833  Backer  Run,  Pa.  (715)  J  889 

3  833  Tangascootack  Cr.,  Fa.  (716)  J  890 

J  834  Bald  Eagle  Cr.,  Fa.  (715)  3  891 

J  836  Beech  Cr.,  Pa.  (834)  J  893 

J  836  Big  Run,  Fa.  (835)  3  893 

3  837  Marsh  Cr.,  Pa.  (834)  3  894 

J  838  Spring  Cr.,  Pa.  (834)  J  895 

J  839  BuBalo  Cr.,  Pa.  (838)  J  896 

J  830  Fishing  Cr.,  Fa.  (834)  3  897 

3  831  Little  Fishing  Cr.,  Pa.  (830)  J  898 

J  833  Big  Fishing  Cr.,  Fa.  (830)  J  899 

J  833  Cherry  Run,  Fa.  (833)  3  900 

J  834  Long  Run,  Fa.  (830)  3  901 

J  835  McEiliattan  Cr.,  Pa.  (715  J  903 

3  836  Uppemose  Cr.,  Fa.  (715)  J  903 

3  837  Antis  Cr.,  Fa.  (836)  3  904 

J  838  Sprhig  Cr.,  Pa.  (715)  J  905 

3  839  White  Deer  Hole  Cr.,  Pa.  (838)  J  906 

J  840  Buffalo  Or.,  Fa.  (715)  J  907 

J  841  Spruce  Run,  Pa.  (840)  J  908 

3  843  Rapid  Run,  Pa.  (840)  3  909 

J  843  Turtle  Cr.,  Pa.  (716)  3  910 

1  844  Penn  Cr.,  Fa.  (556)  J  911 
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Fine  Cr.,  Pa.  (844) 
Elk  Cr.,  Fa.  (845) 
Foe  Cr.,  Pa.  (844) 
Won  Run,  Pa.  (844) 
Middle  Cr.,  Pa.  (844) 
North  Branch,  Fa.  (849) 
South  Branch,  Fa.  (849) 
West  Mahantango  Cr.,  Fa.  (556) 
Barger  Cr.,  Pa.  (566) 
Hunter  Cr.,  Pa.  (556) 
Juniata  B.,  Pa.  (566) 
WUd  Cat  Cr.,  Fa.  (865) 
Cocolamus  Cr.,  Fa.  (856) 
Doe  Bun,  Fa.  (  855) 
Lost  Cr.,  Fa.  (866) 
Jacks  Cr.,  Fa.  (865) 
KishacoquUlas  Cr.,  Fa.  (855) 
Honey  Cr.,  Pa.  (861) 
Mill  Cr.,  Fa.  (856) 
Shaver  Cr.,  Pa.  (865) 
Little  Juniata  R.,  Fa.  (856) 
Spruce  Cr.,  Fa.  (865) 
Tipton  Run,  Pa.  (865) 
Bell  Gap  Run,  Fa.  (866) 
Canoe:Cr.,  Fa.  (855) 
Sugar  Bun,  Fa.  (866) 
Poplar  Run,  Fa.  (856) 
Flney  Cr.,  Pa.  (865) 
Clover  Cr.,  Fa.  (855) 
Crooked  Cr.,  Pa.  (855) 
Raystown  Branch,  Pa.  (856) 
VaUey  Run,  Fa.  (875) 
Dunning  Cr.,  Fa.  (876) 
Scrub  Grass  Cr.,  Pa.  (877) 
Bobs  Cr.,  Pa.  (877) 
George  Or.,  Fa.  (877) 
Schuber  Run,  Fa.  (877) 
Cove  Cr.,  Fa.  (877) 
Clear  Cr.,  Pa.  (875) 
Shavers  Cr.,  Fa.  (876) 
Sherman  Run,  Pa.  (875) 
Trough  Cr.,  Pa.  (876) 
Hares  Valley  Cr.,  F^.  (866) 
Hill  VaUey  Cr.,  Fa.  (866) 
Aughwlck  Cr.,  Fa.  (865) 
Little  Aughwick,  Fa.  (889) 
Black  Hog  Cr.,  Fa.  (889) 
Licking  Cr.,  Fa.  (856) 
Raccoon  Cr.,  Pa.  (855) 
Buffalo  Cr.,  Fa.  (855) 
Little  Buffalo  Cr.,  Fa.  (855) 
Little  Juniata  Cr.,  Pa.  (855) 
Sherman  Cr.,  Pa.  (656) 
Laurel  Run,  Pa.  (897) 
McCabe  Bun,  Fa.  (897) 
Cove  Cr.,  Fa.  (566) 
Fishing  Cr.,  Pa.  (556) 
Connedogulnet  Cr.,  Fa.  (656) 
Big  Bun,  Fa.  (903) 
Middle  Spring,  Pp,  (903) 
Breeches  Cr.,  Pa.,(SS6) 
Mountain  Cr.,  Pa.  (905) 
Fishing  Cr.,  Fa.  (566) 
Conewago  Cr.,  Pa.  (656) 
Beaver  Cr.,  Fa.  (908) 
Bermudlan  Cr.,  Pa.  (908) 
Lattmore  Cr.,  Pa.  (910) 
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J  913  Mud  Run,  Pa.  (910) 

3  913  Little  Conewago  Cr.,  Pa.  (908) 

J  914  CodoTUS  CT.,Fa.  (556) 

J  915  West  Branch,  Pa.  (914) 

J  916  East  Branch,  Fa.  (914) 

J  917  MlUCr.,Md.(914) 

J  918  Creltz  Cr.,  Pa.  (666) 

J  919  Cabin  Cr.,  Pa.  (656) 

3  930  Muddy  Cr.,  Pa.  (666) 

J  931  Broad  Cr.,  Md.  (566) 

J  933  Deep  Cr.,  Pa.  (931) 

J  933  Peddler  Bun,  Md.  (666) 

J  934  Deer  Cr.,Md.  (666) 

J  936  Hollands  Branch,  Md.  (934) 

J  936  Falling  Branch,  Pa.  (984) 

J  937  Big  Branch,  Pa.  (934) 

J  938  Island  Branch,  Md.  (934) 

3  939  Little  Deer  Cr.,Md.  (934) 

J  930  Stirrup  Bun,  Md.  (934) 

J  931  Thomas  Bun,  Md.  (934) 

J  933  Tobacco  Bun,  Md.  (934) 

J  933  Coolbranch  Bun,  Md.  (934) 

J  934  MUI  Brook,  Md.  (934) 

3  936  Graveyard  Cr.,  Md.  (934) 

J  936  Elbow  Branch,  Md.  (934) 

3  937  Bock  Bun,  Md.  (666) 

J  938  Velvet  Bock  Branch,  Md.  (566) 

J  939  Svpan  Cr.,  Md.  (1) 

J  940  Gasheys  Cr.,  Md.  (939) 

J  941  Carslns  Bun,  Md.  (939) 

3  943  Spesutlc  Narrows,  Md.(l) 

3  943  Mosquito  Cr.,  Md.  (1) 

3  944  Delpta  Cr.,  Md.  (1) 

J  946  EomneyCr.,Md.(l) 

J  946  lilttle  Bomney  Cr.,  Md.  (945) 

J  947  Back  Cr.,  Md.  (945) 

3  948  Bridge  Cr.,Md.  (946) 

J  949  Long  Bridge  Cr.,  Md.  (945) 

J  950  Bush  B.,  Md.  (1) 

J  951  Abbey  Island  Cr.,  Md.  (950) 

J  963  Cod  Cr.,  Md.  (950) 

J  953  Bedmon  Cove,  Md.  (950) 

3  964  Sod  Bun,  Md.  (950) 

J  955  Church  Cr.,  Md.  (950) 

J  956  Cranberry  Bun,  Md.  (955) 

J  957  Grays  Bun,  Md.  (956) 

3  968  Bush  Cr.^Md.  (960) 

J  959  James  Bun,  Md.  (958) 

J  960  Broad  Bun,  Md.  (959) 

3  961  Bynum  Bun,  Md.  (968) 

J  963  Otter  Point  Cr.,  Md.  (950) 

J  963  Haha  Branch,  Md.  (963) 

J  964  Winters  Bun,  Md.  (963) 

J  965  Plumtree  Bun,  Md.  (964) 

J  966  Bear  Cabin  Brai^ch,  Md.  (964) 

J  967  East  Branch,  Md.  (964) 

J  9C8  West  Branch,  Md.  (964) 

J  969  Mountain  Branch,  Md.  (964) 

J  970  Monks  Cr.,  Md.  (960) 

J  971  Lauderick  Cr.,  Md.  (950) 

J  973  Kings  Cr.,Md.  (960) 

J  973  Doves  Cove,  Md.  (960) 

3  974  Cooper  Cr.,Md.  (960) 

J  976  Boone  Cr.,  Md.  (950) 

J  976  Gunpowder  E.,Md.(l) 

J  977  Watson  Cr.,  Md.  (976) 

J  978  Swadarlck  Cr.,Md.  (976) 


J    979  Wright  Cr.,Md.  (976) 

J    980  Canal  Or.,  Md.  (976) 

3    981  Beardon  Inlet,  Md.  (976) 

3    983  Foster  Branch,  Md.  (976) 

J    983  Little  Gunpowder  Falls,  Md.  (976) 

jr    984  Wildcat  Branch,  Md.  (983) 

3    985  Becky  Branch,  Md.  (984) 

J    986  Yellow  Branch,  Md.  (983) 

3    98<7  Thornton  Branch,  Md.  (983) 

3    988  Nelson  Branch,  Md.  (983) 

J    989  Parker  Branch,  Md.  (983) 

J    990  Sawmill  Brancli,  Md.  (983) 

J    991  Dick  Branch,  Md.  (983) 

J    993  Gunpowder  Falls,  Md.  (976) 

3    993  Broad  Bun,  Md.  (993) 

J    994  Sweathouse  Branch,  Md.  (993) 

J    995  Long  Green  Cr.,  Md.  (993) 

J    996  Hay  Stack  Branch,  Md.  (996) 

J    997  Coweu  Bun,  Md.  (993) 

J    998  Pierce  Branch,  Md.  (997) 

3    999  Dulaney  Valley  Branch,  Md.  (99%) 

3  1000  Jenkins  Bun,  Md.  (993) 

J  1001  Fitzhugh  Bun,  Md.  (993) 

J  1003  Overshot  Bun,  Md.  (993) 

J  1003  Bayston  Branch,  Md.  (993) 

J  1004  Greens  Branch,  Md.  (993) 

J  1005  Carroll  Branch,  Md.  (993) 

3 1006  My    Lady's    Manor    Branch,    Md. 

(1005) 
J  1007  Charles  Bun,  Md.  (993) 
J  1008  Little  FaUs,  Md.  (993) 
J  1009  First  Mine  Branch,  Md.  (1008) 
J  1010  Second  Mine  Branch,  Md.  (1008) 
J  1011  Third  Mine  Branch,  Md.  (1008) 
3  1013  Fourth  Mine  Branch,  Md.  (1008) 
J  1013  Beetree  Bun,  Md.  and  Pa.  (1008) 
3  1014  Owl  Branch,  Md.  (1008) 
3  1016  Silver  Bun,  Md.  (993) 
J  1016  Walker  Bun,  Md.  and  Fa.  (993) 
J  1017  Muddy  Cr.,  Md.  and  Pa.  (993) 
J  1018  South  Branch,  Md.  and  Pa.  (993) 
J  1019  Poplar  Bun,  Md.  (993) 
J  1030  Georges  Cr.,  Md.  (993) 
3  1031  Compass  Bun,  Md.  (1030) 
J  1033  Murphy  Bun,  Md.  (1030) 
J  1033  Peggys  Bun,  Md.  (1030) 
J  1034  Prettyboy  Branch,  Md.  (993) 
3  1036  Bush  Cabin  Bun,  Md.  (993) 
J  1036  Mingo  Branch,  Md.  (993) 
J  1037  Panther  Branch,  Md.  (993) 
3  1038  Plney  Cr.,  Md.  (993) 
J  1039  Buflalo  Cr.,  Md.  (1038) 
J  1030  Western  Bun,  Md.  (993) 
J  1031  Blackrock  Bun,  Md.  (1030) 
J  1033  Indian  Bun,  Md.  (1031) 
J  1033  Beaverdam  Bun,  Md.  (1030) 
J  1034  Oregon  Branch,  Md.  (1033) 
3  1036  Balsmau  Branch,  Md.  (1033) 
J  1036  Goodwin  Bun,  Md.  (1033) 
J  1037  Parks  Bun,  Md.  (1033) 
J  1038  WoUtrap  Branch,  Md.  (1030) 
3  1039  Merryman  Branch,  Md.  (993) 
J  1040  Peterson  Bun,  Md.  (993) 
J  1041  Kelly  Branch,  Md.  (1040) 
J  1043  Sprhig  Branch,  Md.  (1040) 
3  1043  Long  Quarter  Branch,  Md.  (1040) 
3  1044  Bush  Brook,  Md.  (993) 
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J  1045  Towson  Kun,  Md.  (993)  J  1113 

3  1046  Mlnebank  Bun,  JVCd.  (993)  J  1113 

J  1047  Jenifer  Brancb,  Md.  (993)  J  1114 

J 1048  Bird  R.,  Md.  (976)  J  lllS 

J  1049  Whitemarsli  Run,  Md.  (1048)  J  1116 

J  1050  Honeygo  Bun,  Md.  (1049)  J  1117 

J  1051  Windlass  Run,  Md.  (1048)  J  1118 

1 1053  Saltpeter  Cr.,  Md.  (976)  J  1119 

J  1053  Dundee  Cr.,  Md.  (1053)  J  1130 

J  1054  Hawthorn  Cove.  Md.  (1)  J  1131 

J  1055  Seneca  Cr.,  Md.  (1)  J  1133 

J  1056  Middle  R.,  Md.  (1)  J  1 133 

J  1057  GaUoway  Cr.,  Md.  (1056)  J  1134 

J  1058  Frog  Mortar  Cr.,  Md.  (1066)  J  1135 

i  1059  Stansbury  Cr.,  Md.  (1056)  J  1136 

J  1060  Dark  Head  Cr.,  Md.  (1056)  J  1137 

J  1061  Hopkins  Cr.,  Md.  (1056)  J  1138 

J  1063  Norman  Cr.,  Md.  (1056)  J  1139 

3  1063  Hogpen  Cr.,  Md.  (1056)  3  1130 

3  1064  Sue  Cr.,  Md.  (1056)  J  1131 

J  1065  Hawk  Cove,  Md.  (1)  3  1133 

3  1066  Browns  Cr.,  Md.  (1065)  3  1133 

J1067.BackE.,  Md.  (1066)  J  1134 

J  1068  Muddy  Gut,  Md.  (1067)  3  1135 

J  1069  Deep  Cr.,  Md.  (1067)  J  1136 

3  1070  Nortlieast  Cr.,  Md.  (1067)  J  1137 

3  1071  Brien  Bun,  Md.  (1070)  J  1138 

3  1073  Stammer  Bun,  Md.  (1070)  i  1139 

J  1073  Bed  House  Cr.,  Md.  (1067)  J  1140 

J  1074  Herring  Bun,  Md.  (1067)  J  1141 

3  1075  Moores  Bun,  Md.  (1074)  J  1143 

3  1076  Chinkapin  Run,  Md.  (1074)  J  1143 

J  1077  Bread  and  Cheese  Cr.,  Md.  (1067)  J  1144 

J  1078  Shallow  Cr.,  Md.  ( 1 )  J  1 145 

3  1079  Patapsco  B.,  Md.  (1)  J  1146 

J  1080  Old  Boad  B.,  Md.  (1079)  J  1147 

J  1081  North  Point  Cr.,  Md.  (1080)  J  1148 

J  1083  Jones  Cr.,  Md.  (1080)  J  1149 

J  1083  Humphreys  Cr.,  Md.  (1079)  J  1150 

J  1084  Bear  Cr.,  Md.  (1079)  J  1151 

.  J  1086  Greys  Cr.,  Md.  (1084)  J  1153 

J  1086  Bullneck  Cr.,  Md.  (1084)  J  1163 

J  1087  Peach  Orchard  Cr.,  Md.  (1084)  J  1154 

J  1088  Colgate  Cr.,  Md.  (1079)  J  1155 

J  1089  Gorsuch  Cr.,  Md.  (1079)  J  1156 

J  1090  Baltimore  H.,  Md.  (1079)  J  1157 

J  1091  Jones  FaUs,  Md.  (1090)  J  1158 

J  1093  Stony  Bun,  Md.  (1091)  J  1159 

J  1093  Lake  Boland,  Md.  (1091)  J  1160 

J  1094  Boland  Bun,  Md.  (1093)  J  1161 

J  1095  Deep  Bun,  Md.  (1091)  J  1163 

J  1096  Dipphigpond  Bun,  Md.  (1091)  J  1163 

J  1097  North  Bun,  Md.  (1091)  J  1164 

J  1098  Slaughter  House  Bun,  Md.  (1091)  J  1165 

3  1099  Moores  Branch,  Md.  (1091)  J  1166 

J  1100  Wtnans  Cove,  Md.  (1079)  J  1167 

J  1101  Southern  Baltimore  H.  (1079)  J  1168 

J  1103  Gwynms  FaUs,  Md.  (1101)  J  1169 

J  1103  Bed  Bun,  Md.  (1103)  J  1170 

J  1104  Horsehead  Branch,  Md.  (1103)  J  1171 

J  1105  Scotts  Level  Branch,  Md.  (1103)  J  1173 

J  1106  Dead  Bun,  Md.  (1103)  J  1173 

J  1107  Smith  Cove,  Md.  (1101)  J  1174 

J  1108  Herbert  Bun,  Md.  (1079)  J  1175 

J  1109  Soapstone  Branch,  Md.  (1079)  J  1176 

J  1110  BuU  Branch,  Md.  (1109)  3  1177 

J  1111  Cooper  Branch,  Md.  (1079)  J 1178 


Miller  Bun,  Md.  (1079) 
Cedar  Branch,  Md.  (1079) 
Dogwood  Bun,  Md.  (1079) 
Ben  Run,  Md.  (1079) 
Brice  Run,  Md.  (1079) 
Mardella  Branch,  Md.  (1116) 
Granite  Branch,  Md.  (1116) 
North  Branch,  Md.  (1079) 
FaUs  Bun,  Md.  (1119) 
Locust  Bun,  Md.  (1119) 
Chimney  Branch,  Md.  (1131 
Cooks  Branch,  Md.  (1119) 
TUnber  Bun,  Md.  (1133) 
Norrls  Branch,  Md.  (1119) 
Keysers  Run,  Md.  (1119) 
Board  Run,  Md.  (1119) 
Deep  Run,  Md.  (1119) 
Aspen  Bun,  Md.  (1138) 
Fast  Branch,  Md.  (1119) 
Indian  Run,  Md.  (1130) 
Aspen  Run,  Md.  (1130) 
Whiteoak  Run,  Md.  (1133) 
West  Branch,  Md.  (1119) 
Cranberry  Branch,  Md.  (1134) 
Roaring  Run,  Md.  (1119) 
Beaver  Bun,  Md.  (1119) 
Middle  Bun,  Md.  (1137) 
Middle  Bun,  Md.  (1119) 
Prugh  Branch,  Md.  (1139) 
Morgan  Bun,  Md.  (1119) 
Little  Morgan  Bun,  Md.  (1141) 
South  Branch,  Md.  (1079) 
Plney  Run,  Md.  (1143) 
Gillls  Falls,  Md.  (1143) 
Davis  Branch,  Md.  (1079) 
Sucker  Branch,  Md.  (1079) 
Blackburn  Branch,  Md.  (1079) 
Deep  Bun,  Md.  (1079) 
Plney  Bun,  Md.  (1149) 
Stony  Bun,  Md.  (1079) 
Holly  Cr.,  Md.  (1079) 
Curtis  B.,  Md.  (1079) 
Stonehouse  Cove,  Md.  (1163) 
Cabin  Branch,  Md.  (1153) 
Curtis  Cr.,  Md.  (1153) 
Back  Cr.,  Md.  (1156) 
Furnace  Cr.,  Md.  (1166) 
SawmlU  Cr.,  Md.  (1158) 
Marley  Cr.,  Md.  (1166) 
Tanyard  Cove,  Md.  (1160) 
Arundel  Cove,  Md.  (1156) 
Thoms  Cove,  Md.  (1079) 
Swan  Cr.,  Md.  (1079) 
Cox  Cr.,  Md.  (1079) 
Stoney  Cr.,  Md.  (1079) 
Back  Cr.,  Md.  (1166) 
Nabbs  Cr.,  Md.  (1166) 
Big  Burley  Cr.,  Md.  (1166) 
Long  Cove,  Md.  (1166) 
Ell  Cove,  Md.  (1166) 
Bock  Cr.,  Md.  (1079) 
Tar  Cove,  Md.  (1173) 
Walts  Cove,  Md.  (1173) 
Bodkin  Cr.,  Md.  (1079) 
Back  Cr.,  Md.  (1176) 
MataiCr.,Md.  (1176) 
Whan  Cr.,  Md.  (1176) 
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J  1179  Locust  Cove,  Md.  (1176)  J  1839 

J 1180  Magothy  Narrows,  Md.  (1)  (1184)  J  1830 

J  1181  Redhouse  Cr.,  Md.  (1180)  J  1831 

J  1188  Otter  Pond,  Md.  (1)  J  1838 

J  1183  Magothy  B.,  Md.  (1)  3  1833 

J  1184  SUlery  B.,  Md.  (1183)  3  1334 

J  1185  Comfleld  Cr.,  Md.  (1180)  3  133S 

J  1186  Tar  Cove,  Md.  (1184)  J  1336 

J  1187  Grays  Cr.,  Md.  (1184)  3  1837 

3  1188  Pork  Cr.,  Md.  (1183)  3  1838 

3  1189  Broad  Cr.,  Md.  (1183)  3  1339 

3  1190  Blackhole  Cr.,  Md.  (1183)  J  1840 

J  1191  Boss  Cove,  Md.  (1183)  3  1341 

J  1193  Cockeys  Cr.,  Md.  (1183)  3  1343 

J  1193  Old  Man  Cr.,  Md.  (1183)  J  1343 

3  1194  CattaU  Cr.,  Md.  (1183)  J  1844 

J  1195  Cypress  Cr.,  Md.  (1183)  J  1845 

J  1196  Dividing  Cr.,  Md.  (1183)  J  1846 

J  1197  MUl  Cr.,  Md.  (1183)  J  1847 

3  1198  Bobinson  Cove,  Md.  (1183)  3  1848 

3  1199  Forked  Cr.,  Md.  (1183)  3  1349 

3  1300  Deep  Cr.,  Md.  (1183)  3  1850 

J  1801  Little  Magothy  E.,  Md.  (1183)  3  1851 

J  1308  Shorts  Cr.,  Md.  (1)  J  1868 

J  1803  Mass  Fond,  Md.  (1)  J  1863 

J  1304  Goose  Fond,  Md.  (1)  3  1854 

J  1806  Whitehall  Cr.,  Md.  (1)  J  1355 

3  1306  Merediths  Cove,  Md.  (1805)  J  1358 

J  1807  Bidout  Cr.,  Md.  (1806)  3  1357 

J  1208  Mill  Cr.,  Md.  (1806)  J  1368 

J  1309  Duvalls  Cr.,  Md.  (1308)  3  1869 

3  1310  Martins  Cove,  Md.  (1808)  J  1860 

J  1811  Severn  B.,  Md.  (1)  J  1361 

3  1313  Carrs  Cr.,  Md.  (1811)  3  1368' 

J  1313  Winchester  Fond,  Md.  (1811)  J  1363 

3  1814  Cool  Spring  Cove,  Md.  (1811)  J  1364 

3  1816  Chase  Cr.,  Md.  (1311)  J  1865 

J  1316  Alsauith  Cr.,  Md.  (1811)  J  1866 

J  1317  Blngold  Cove,  Md.  (1311)  J  1367 

3  1818  Sullivan  Cove,  Md.  (1811)  J  1368 

3  1819  Tantz  Cr.,  Md.  (1311)  J  1869 

J  1320  Forked  Cr.,  Md.  (1311)  J  1870 

J  1831  Severn  Bun,  Md.  (1311)  J  1371 

3  1888  Jabez  Branch,  Md.  (1881)  J  1378 

J  1883  Plum  Cr.,  Md.  (1311)  3  1873 

J  1334  Gumbottom  Cr.,  Md.  (1333)  3  1874 

J  1886  Valentine  Cr.,  Md.  (1811)  3  1376 

3  1886  Bound  B.,  Md.  (1811)  J  1376 

3  1887  Little  Bound  B.,  Md.  (1236)  J  1877 

3  1338  Little  Bound  B.  Cr.,  Md.  (1387)  3  1878 


Sunken  Island  Cr.,  Md.  (1837) 
Brewer  Pond,  Md.  (1311) 
Brewer  Cr.,  Md.  (1811) 
Clements  Cr.,  Md.  (1311) 
Saltworks  Cr.,>Md.  (1811) 
Luce  Cr.,  Md.  (1811) 
Weems  Cr.,  Md.  (1811) 
Dorsey  Cr.,  Md.  (1811) 
Spa  Cr.,  Md.  (1211) 
Back  Cr.,  Md.  (1211) 
Ogleton  Lake,  Md.  (1811) 
Blackwalnut  Cr.,  Md.  (1) 
Oyster  Cr.,  Md.  (1) 
Fishing  Cr.,  Md.  (1) 
South  B.,  Md.  (1) 
Cherrytree  Cove,  Md.  (1843) 
Duvall  Cr.,  Md.  (1343) 
Harness  Cr.,  Md.  (1343) 
Aberdeen  Cr.,  Md.  (1843) 
Crab  Cr.,  Md.  (1343) 
Church  Cr.,  Md.  (1843) 
GlngervUle  Cr.,  Md.  (1843) 
Broad  Cr.,  Md.  (1843) 
North  B.,  Md.  (1843) 
Flat  Cr.,  Md.  (1843) 
Beards  Cr.,  Md.  (1243) 
Warehouse  Cr.,  Md.  (1343) 
Almshouse  Cr.,  Md.  (1243) 
The  Glebe  Cr.,  Md.  (1343) 
Brewer  Cr.,  Md.  (1843) 
Llmehouse  Cr.,  Md.  (1843) 
Selby  B.,  Md.  (1843) 
Bamsays  Gut,  Md.  (1843) 
Big  Pond,  Md.  (1243) 
WestE.,Md.(l) 
Bhodes  B.,  Md.  (1263) 
Cadle  Cr.,  Md.  (1864) 
Whitemarsh  Cr.,  Md.  (1864) 
Waters  Cr.,  Md.  (1864) 
Muddy  Cr.,  Md.  (1364) 
Cheston  Cr.,  Md.  (1863) 
ScafEold  Cr.,  Md.  (1263) 
Inspectinghouse  Cr.,  Md.  (1863) 
Lane  Cr.,  Md.  (1263) 
Coxs  Cr.,  Md.  (1863) 
Tenthouse  Cr.,  Md.  (1363) 
Gales  Cr.,  Md.  (1263) 
Parish  Cr.,  Md.  (1863) 
Broadwater  Cr.,  Md.  (1) 
Parker  Cr.,  Md.  (1) 
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SUEVEY. 

To  detormine  practicability  of  SS.  navigation, 
Feb.  7, 1867,  67, 17. 
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POCOMOKE  RIVER,  MD.  AND  VA. 


APPEOPEIATIONS. 

1878,  $10,000.00,79,77. 
2,500.00,79,77. 
8,000.00,  87,  8d7. 
5,000.00,97,1284. 
3,000.00,99,1396. 
H800.00,  08, 1076. 


1879 
1886 


1902 


*1, 743. 00, 06, 1140. 
*2,298.60,  07,  1153. 
*2, 500. 00,  09, 1200. 
*2,368.42, 11,  1421. 


1905, 
1907, 
1909, 
1911, 


Total,  42,210.02 


•Allotment. 


rSee  pp.  14-22  for  I 
Lexplanations,  etcj 
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COMMERCE. 

Est.,  1892,  that  after  completion  of  inland  water- 
way the  C.  on  It  from  Focomo]i:e  B.  to  Indian  B. 
would  amount  to  not  less  than  15,000,000  per  an., 
93, 1238. 

Imp.  has  had  no  effect  on  rates,  10,  272. 

In  1911,  78,644  t.;  value,  $5,188,888;  no  notable 
eflect  of  imp.  on  rates,  IS,  349, 1642. 

CONTBACTS. 

1878.  With  D.  Constantino,  dr.,  23*  and  2H 
c.  y.,  79,  507.  D.  W.  Constantine,  dr.,  nu  c.  y., 
80,  645. 

1888.    Atlas  Dredging  Co.,  dr.,10tc.y.,88,752. 

1896.    C.  T.  Calsr,  dr.,  9J$  c.  y.,  p.  m.,  97, 1285. 

1899.  Baltimore  Dredging  Co.,  dr.,  121*  c.  y., 
p.  m.,  00, 1669. 

1903.  American  Paving  &  Construction  Co., 
dr.,  190  c.  y.,  s.  m.,  03, 1016. 

190S.  Maryland  Dredging  &  Contracting  Co., 
dr.,  m  c.  y.,  06, 1084. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*  0.  y.,  07, 1154. 

1909.  River  &  Harbor  Improvement  Co.,  dr., 
11.95*  c.  y.,  10, 1326. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,18J*c.y.,  13,1642. 

ENGINEERS. 

Chief  of  Engineers.  E.,  79,  77:  80,  104;  81, 
141;  88, 137;  83, 140;  84,  ISl;  85, 137;  87, 96;  88, 
95;  89,  111;  93, 143;  9.5, 151;  96,  23;  97, 169;  98, 
173;  99,  200;  00, 228;  01, 271;  08, 199;  03, 189;  04, 
188;  06,197;  06,208;  07,221;  08,231;  09,239;  10, 
271,  2821;  11, 294;  18,  348. 

Board.  Convened,  Philadelphia,  Pa.,  Aug.  10, 
1895,  by  S.  O.  No.  29, 1895,  to  consider  and  E.  upon 
the  subject  of  H.  lines  at  or  near  Snowhill,  on  the 
Pocomolce  E.,  Md.,  96, 996.  (Lt.  Col.  P.  C.  Hains, 
Maj.  C.  W.  Baymond,  and  Lt.  Spencer  Cosby.) 

In  charge: 

Maj.  W.  P.  CralghUl,  1878-85.  E.,  79,  505;  (Lt. 
Col.)  80, 644;  81, 889;  88, 859;  83, 683;  84,  949. 

W.  r.  Smith,  U.  S.  agent,  1885-1900.  E.,  8S,  904; 
87,  847;  88,  752;  (Maj.)  89,  904;  93,  1234;  96, 
1164, 1167;  97, 1284;  98, 1168;  99, 1395;  00, 1658. 

Lt.  Col.  0.  H.  Ernst,  1901.    R.,  01, 1388. 

Col.  P.  C.  Hains,  1902.    E.,  08, 1076. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1015. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 12C6;  OS, 
1140;  06, 1084;  (Col.)  07, 1163;  08, 1195. 

Maj.  W.  E.  Craighill,  1909.    E.,  09, 1200. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10,  1320;  11, 
1421. 

Lt.  Col.  W.  C.  Langfitt,  1912-.    E.,  18, 1642. 

Assistants: 

G.  W.  Parsons.    E.,  79,  507. 

Capt.  J.  W.  Cuyler,  79,  75;  80,  98. 

Lt.  Thomas  Turtle,  79,  76;  80, 98. 

J.  L.  Seager.    E.,  84, 949. 

T.  I.  George.    E.,  86,  905. 

C.  M.  Bird.    E.,  86, 906;  95, 1155. 

A.  Stierle.    E.,  93, 1235;  96, 1168. 


OPEEATIONS. 

1879-80.  Dr.  in  progress,  proj.  completed,  80, 
645. 

1887-88.  53,386  c.  y.  dr.,  completing  proj.,  88, 
752. 

1896-97.  39,329  c.  y.,  p.  m.,  dr.,  97, 1284 

1900-01.  20,192  0.  y.  dr.,  01, 1388. 

1903-04.  21,700  c.  y.  dr.,  04, 1266. 

1906-06.  12,938  c.  y.  dr.,  06, 1084.  Proj.  com- 
pleted, 07,  221. 

1907-08.  10,690  e.  y.  dr.,  08, 1195. 

1909-10.  18,843  c.  y.  dr.,  10, 1326. 

1911-18.  11,283  c.  y.  dr.,  IS,  1642. 

PHTSICAi  CHAEACTEEISTICS. 

General  description,  79,  507;  93, 1235. 

Obstructions,  abrupt  bends,  narrow  and  crooked 
Chans.,  bars  and  shoals,  sunken  stumps,  etc.,  79, 
608. 

Tides,  79,  609. 

Description  of  the  country  between  Pocomoke  B. 
and  Indian  R.,  96, 1166. 

Max.  draft  over  shoalest  part  of  chan.  under 
imp.,  1911,  9';  tides,  etc.,  18,  349. 

Rises  partly  in  Del.  and  Md.;  about  50  m.  1.; 
flows  sw.  and  empties  into  Pocomoke  Sound;  proj. 
section  4}  m.,  and  lower  end  24  m.  above  mouth  of 
R.,  18, 348. 

PEOJECTS. 

By  Maj.  Craighill,  1878,  dr.  chan.  7'  d.,  and  re- 
moval of  logs,  snags,  and  obstr.;  est.,  S9,97S,  79, 
506-510.    Proj.  completed,  1880,  81,  889. 

By  W.  F.  Smith,  U.  S.  agent,  1886,  excavating  a 
cut-off  below  Sand  Hill  7'  x  80'  m.  1.  w.,  1.  to  be 
1,100';  est.,  $8,000,  85,  906;  88,  762.  Proj.  com- 
pleted, 1888,  88,  762. 

Maj.  Smith,  U.  S.  agent,  m  1895,  est.  that  to  make 
a  cut  20'  w.  at  bottom  and  6'  d.  below  m.  1.  w.  from 
Sinepuxent  B.  to  Pocomoke  R.  would  cost  $564,272, 
96,  1167;  and  to  make  a  chan.  9'  d.  m.  1.  w.  from 
100'-130'  w.  would  cost  $14,000,  from  Snow  Hill  to 
Shad  Landing,  95, 1168.    Au.  act  June  3, 1896,  IS, 


SUE  VETS. 

By  G.  W.  Parsons,  1878.    E.,  79,  507. 

Ex.  of  Pocomoke  R.^with  view  to  cut-off  in  tbe 
bend  just  below  Snow  Hill  (E.  unfav.),  84,  949. 

Of  Pocomoke  R.,  from  Snow  Hill  to  Dighton, 
1885,  86,  906. 

Ex.  of  Pocomoke  R.  au.  act  July  13,  1892;  made 
by  Maj.  Smith,  U.S.  agent,  1892  (E.fav.),  93, 1234. 

Ex.  for  a  canal  from  Pocomoke  R.  to  Indian  R., 
Del.,  au.  act  Aug.  17,  1894;  made  by  Maj.  Smith, 
US.  agent,  1894  (E.  unfav.),  95, 1154. 

Sur.  of  Pocomoke  R.  to  Sinepuxent  B.  au.  act 
Aug.  17, 1894;  made  by  Maj.  Smith,  U.  S.  agent,  1895 
(E.  unfav.;  see  Projects),  96, 1107. 

Ex.,  Snow  Hill,  Md.,  to  Gumboro,  Del.,  au.  act 
Mar.  3,  1909;  made  1909  by  Maj.  Craighill  (K.  un- 
fav.),' 10,  282. 

Cong,  does.,  etc.,  relating  to  exs.,  stirs.,  plans,  etc., 
18,  349. 

Maps.    96, 1168. 
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BROAD  CREEK,  MB. 


APPEOPEIATIONS. 

1912,  $57,200,  18, 1653. 

ENGINEEES. 

Chief  o(  Engineers.    E.,  81,  ISO;  88, 144;  91, 
132;  18,  361. 

In  charge: 

Lt.  Col.  W.  P.  Craighill.    E.,  88,  948. 

Maj.W.  E.  Smlth,U.S.  agent.    E.,  91, 1221, 1223. 

Lt.  Col.  W.  C.  Langfitt,  1912-.    E.,  13, 1653. 

Assistant.    A.  Stierle.    E.,  91 ,  1222, 1224. 


PHYSICAL  CHAEACTEEISTICS. 

Details  of,  91, 1222. 

Coimects  Pocomoke  Sound  and  Little  Anne- 
messex  R.,  2i  m.  1.,  IS,  362. 

PLANS. 

By  Col.  Craighill,  1882,  dr.  chan.  8'  d.  m.  1.  w. 
and  150'  w.  on  the  w.  side  of  Kent  Isld.;  also  an 
interior  basin  800'  sq.;  est.,  $60,000,  88,  948. 

By  Maj.  Smith,  1891,  excavation  of  a  7'  l.-w.  chan. 
120'  w.,  from  the  7'  d.  in  Pocomoke  Sound  to  the 
same  d.  in  Little  Annemessex  R.,  removing  270,000 
0.  y.;  est.,  $54,000,  91, 1223. 


>  H.  D.  344,  61st,  2d. 
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PROJECTS. 

Act  July  25, 1912,  au.  chan.  6'  d.  m.  1.  w.,  100'  w. 
iu  straiglit  reaches  and  130'  w.  at  bends  and  about 
2  m.  1.;  notbing  to  be  expended  until  right  of  way 
deeded,  and  permission  granted  lor  deposit  ot  dr. 
material  at  sufficient  distance  to  prevent  Its  return 
to  creek,  both  free  ol  cost  to  U.  S.>  (see  Surveys, 
1911),  la,  362. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1881;  made  by  Col.  Craighill, 


Au.  act  Sept.  19, 1890;  made,  1891,  by  Maj.  Smith, 
91, 1223. 

Ex.  au.  act  June  25,  1910;  R.  by  Col.  Langfltt, 
Oct.  7,  1910,  and  Jan.  10,  1911;  est.,  $57,200,  and 
$200  an.  maintffli.,  subject  to  condition  ol  local 
cooperation,!  ig,  3^2. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
IS,  362. 


J-45(a)    TANGIER    ISLAND    (Tangier 

SOUND,  VA. 


Harbor),    TANGIER 


ENGINEERS. 

Clilef  ot  Engineers.   R.,  91, 131;  00, 231. 

In  charge.  Maj.  W.  F.  Smith,  U.S.  agent,  1900-. 
R.,  91, 1207;  00, 1684. 

Assistant.    A.  Stierle.    R.,  91, 1208. 

PHTSICAL  CHARACTERISTICS. 

Description  of;  H.  an  indentation  on  e.  side  and 
near  s.  extremity  of  Tangier  Isld.  The  isld.  is 
most  s.  one  of  chain  of  islds.  In  Chesaijeake  B. 
which  extend  in  an  almost  due  s.  direction  from 


Bishops  Head  Ft.;  in  Dorchester  Co.,  e.  shore  of 
Md.,  91, 1208. 

SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Smith,  U.  S.  agent  (R.  unlav.),  91, 1207. 

Ex.  with  view  to  dr.  chan.  leading  to  Tangier 
Isld.,  in  Tangier  Sound,  and  to  ascertain  most 
feasible  chan.  for  imp.,  au.  act  Mar.  3, 1899;  made, 
1899,  by  Maj.  Smith,  U.  S.  agent  (R.  unfav.),  GO, 
1685. 
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CRISFIELD  HABBOB,  MD. 


APPROPRIATIONS. 

1875,  $37, 317. 50,  76, 88,  ii,  71;  76, 64,  290. 
1907,   37,707.00,07,1161. 
1910,   10,055.00,10,1333. 
1912,    5,000.00,18,1651. 

Total,    90,079. 60,  13, 1651. 

COMMERCE. 

V.  S.  works  produced  no  change  in  rates,  10, 280. 
Tonnage,  1906,  30,000  t.;  1911,  239,027  t.,  18,  360, 
1651. 

CONTRACTS. 

1875.  G.  H.  Ferris,  dr.,  ISIt  c.  y.,  76,  11,  71; 
76, 64,  290. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19$  o.y.,  07, 1161. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,  18J0C.  y.,  11,1429. 

ENGINEERS. 

Chief  of  Engineers.  R.,  76,87,90;  76,64;  06, 
215;  07,  227;  08,  238;  09,  246;  10,  280;  11,  303; 
la,  359. 

In  charge: 

Maj.  W.  P.  Craighill,  1874r-76.  R.,  76,  ii,  71, 105; 
76  290 

Col.  B.  L.  Hoxie,  1907-08.  R.,  07,  1161;  08, 
1204. 

Maj.  W.  E.  Craighill,  1909.    R.,  09, 1207. 

Col.  Thos.  L.  Casey,  1910-11.  R.,  10,  1333;  11, 
1429. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    R.,  13, 1651. 

Assistants: 

C.  Humphreys,  76, 11, 106. 


H.  Bacon,  in  Immediate  charge,  187S.    R.,  76,  ii 
106. 
Capt.  C.  B.  PhlUips,  76,  290. 

OPERATIONS. 

1874-76.  Dr.,  by  contract,  36,196  c.  y.,  75, 88, 
U,  71;  13|(t!  0.  y.,  75,  88. 

1876-76.  Eemoving  202,194  c.  y.  by  dr.,  com- 
pleting work,  76, 64,  290. 

1908-09.    179,982  c.  y.  dr.,  09, 1207. 

1910-11.  50,733  c.  y.  dr.  in  makmg  4  cuts, 
each  45'  x  900'-l,540',  11, 1429. 

PHYSICAL  CHARACTERISTICS. 

Described,  76, 11, 106;  07,  227;  11, 304. 
95  m.  from  Norfolk,  116  m.  from  Baltimore. 
Max.  draft,  12',  13,  361. 

PROJECTS. 

By  H.  Bacon,  adopted  by  Maj.  Craighill,  for  12' 
chan.  of  vmlform  w.  of  160',  67,200  c.  y.  excavation 
$20,405;  lor  chan.  150'  x  400'-300',  128,700  c.  y.  exca- 
vation, $37,317.50,  76,  11,  105,  107;  76,  290.  Com- 
pleted, 76,  64,  290. 

Lt.  Col.  Hoxle,  1906,  proposed  restoring  chan.  to 
12'  and  w.  anchorage  basin;  est.,  $37,700,  and  $800 
an.  malnten.,2  06, 216;  au.  act  Mar.  2, 1907, 07, 228; 
est.  increased,  1909,  to  $47,762,  09,  247;  again  in- 
creased, 1911,  to  $51,942,  11, 1429. 

SURVEYS. 

Ex.  by  Maj.  Craighill,  1874,  and  sur.,  under  his 
direction,  by  H.  Bacon.    R.,  76, 11, 105. 

Au.  act  Mar.  3,  1905;  made,  1906,  by  Lt.  Col. 
Hoxle,2  06,  215. 

Ex.,  10, 1333. 

Maps.' 
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MANOKIN  BIYEB,  MD. 


APPROPRIATIONS. 

1890,  $7,500.00,91,1197. 

1892,  7,500.00,98,977. 

1894,  4,000.00,96,1143. 

1896,  "4,000.00,96,970. 

1899,  1,600.00,99,1395. 

1905,  *4,772.60,  05, 1142. 


1907, 
1910, 
1911, 
1912, 


*9, 160. 69,  07, 1166. 
*14,181.93,  10, 1328. 
*3,947.37,  11,  1424. 
*6, 000. 00, 12,  1644. 


Total,  61, 562. 49, 13, 1644. 


"Allotments. 


1  H.  D.  269,  62d,  2d. 


2  H.  D.  783,  69th,  1st. 


8  See  Projects. 


fSee pp.  14-22  fori 
L  explanations,  etc. J 
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COMMERCE. 

Imp.  has  had  no  effect  on  rates,  10, 274;  19, 351. 
Inl911,  4,8Mt.,  ia,361. 

CONTRACTS. 

1891.   F.  C.  Somers,  dr.,  15J0  c.  y .,  91, 1197. 

189%.    F.  C.  Somers,  dr.,  9$c.  y.,  p.  m.,  93, 1224. 

1896.  Baltimore  Dredging  Co.,  dr.,  19.80  c.  y., 
p.  m.,  95, 1144. 

1896.    C.  T.  Caler,  dr.,  9W  c.  v.,  p.  m.,  97, 1283. 

1899.  Baltimore  Dredgmg  Co.,  dr.,  12.4(t  c.  y., 
p.  m.,  00,  IMS. 

190S.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12tc.y.,06, 1086. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*  o.y.,  07, 1166. 

1910.  ifaryland  Dredging  &  Contracting  Co., 
dr.,  18J0c.y.,  11, 1424. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  ISJtcy.,  ia,1644. 

ENGINEERS. 

Cblet  of  Engineers.  B.,  84, 161;  89, 112;  90, 
102;  91,  129;  98,  129;  93,  141;  94,  130;  96,  148; 
96,  135;  97,  168;  98,  172;  99,  200;  00,  227;  01, 
270;  02,  202;  03,  193;  04,  192;  06,  198;  06,  210; 
07,  222;  08,  233;  09,  241;  10,  273;  11,  296;  IZ, 
350. 

In  charge: 

Capt.  T.  Turtle.    R.,  84,951. 

Maj.W.  F.Smith, U.S.agent,188S-1900.  R.,90, 
969;  91, 1196;  92, 976;  93, 1223;  94, 901;  95, 1143; 
96,  969;  97, 1282;  98,  1168;  99,  1394;  00,  1657. 

Lt.  Col.  O.  H.  Ernst,  1901.    B.,  01, 1387. 

Col.  P.  C.  Hains,  1902.    B.,  03, 1079. 

Capt.  J.  C.  Sanford,  1903.    B.,  03, 1022. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  B.,  04, 1273;  05, 
1142;  06, 1086;  (Col.)  07, 1155;  08, 1197. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1201. 

Col.  Thos.  L.  Casey,  1910-11.  B.,  10,  1328;  11, 
1423. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    R.,  18, 1644. 

Assistant.    A. Stierle.    R.,90, 960. 


OPERATIONS. 

1890-91.    42,016  c.  y.  dr.,  91, 1196. 
1893-93.    62,013  0.  y.,  p.  m.,  dr.,  93, 1223. 
1895-96.    15,062  c.  y.,  p.  m.,  dr.,  96, 970. 
1899-00.    34,033  0.  y.  dr.,  00, 1657. 
1900-01.    10,388  c.  y.  dr.,  01, 1388. 
1905-06.    35,425  c.  y.  dr.,  06, 1086. 
1907-08.    41,736c.y.  dr.,08, 1197. , 
1910-11.    22,413  c.  y.  dr.,  for  completing  proj.; 
44,826  c.  y.  dr.,  Jor  mainten.,  11, 1423. 
1911-13.    12,986c.  y.  dr.,  formainten.,13, 1644. 

FHTSICAL  CHARACTERISTICS. 

Description  of,  84, 951;  90, 960;  10, 273. 

Creation  and  mainten.  of  chan.  through  "mud 
flats"  at  mouth  difficult  and  uncertain;  ohan.  de- 
teriorated rapidly,  07,  223;  18, 351. 

Max.  draft  over  shoalestpart  of  chan.,  6'  m.  1.  v., 
13, 351. 

Rises  in  Md.,  flows  generally  sw.  and  empties 
into  "fangier  Sound;  1.  of  proj.  section,  2i  m.;  lower 
end.  Si  m.  above  mouth,  18, 350. 

PROJECTS. 

By  Maj.  Smith,  1890,  chan.,  Locust  to  Sharps 
Pts.,'  6'  X  100'  m.  1.  w.;  est.,  $30,000,  90,  961;  98, 
976. 

App.  of  1896  made  with  the  proviso  that  $2,000 
should  be  used  to  imp.  the  R.,  Dashiells  Creek  to 
Red  Bridge,  96, 970. 

1907,  est.  increased  to  $42,103.99, 18,  351. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Turtle 
(B.  unfav.),  84, 951. 

Au.  act  Aug.  11, 1888;  made,  1890,  by  Mai.  Smith, 
90,  961. 

Ex.,  03,1022;  06,1086. 

Pre.  ex.  au.  act  Feb.  27, 1911.  R.  by  Col.  Casey, 
July  19, 19111  (unfav.),  13, 363. 


J-79        DEAL  ISLAND,  MD.     (Upper  Thoroughfare.) 


AFFBOFRIATION. 

1882,  $6,000,  83,  856. 

COMMEBCE. 

Details,  83, 865;  86, 870. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  81, 160;  83, 134;  83, 
138;  84, 145;  85, 136;  86, 132;  87, 96. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1882-84.  E.,  88,  866; 
83,  679;  84,  903. 

W.  F.  Smith,  U.  S.  agent,  1884-88.  B.,  86, 889; 
86, 870;  87, 846;  88, 761. 

Assistant.    Q.  W.  Parsons.    R.,  83,  866. 


PHYSICAL  DATA. 

Details;  separated  from  Somerset  Co.,  Md.,  by 
Upper  or  Laws  Thoroughfare,  83, 856. 

PROJECTS. 

By  Lt.  Col.  Craighill,  1882,  H.  of  refuge  for  small 
vessels  and  a  landmg  place  for  steamers  by  dr.  an 
anchorage  basin  with  an  approach  from  d.  w.  with 
break'r  to  protect  the  dr.  chan.  from  filling;  est., 
$20,000,  83,  866:  83,  680. 

SURVEYS. 

Upper  thoroughfare  between  isld.  and  mainland ; 
au.  act  Mar.  3, 1881;  made  by  Lt.  Col.  Craighill,  88, 
866. 


J-80 


DEAL  ISLAND,  MD. 


APPEOPRIATIONS. 

1881,  $5,000,  81,  884. 
1910,  6,300,10,1334. 
1912,   2,000,13,1652. 

Total,  12,300 

COMMERCE. 

1911, 13,421 1.;  eflect  of  imp.  on  C.  not  apparent, 
13, 1662. 


(Lower  Thoroughfare.) 

CONTRACTS. 

1881.    D.  Constanttne,  dr.,  Zli  e.  y.,  81, 884. 
1911.    Maryland  Dredging  &  Contracting  Co., 
dr.  25,20D±  o.  y.,  185$  c.  y.,  H.  1431. 


ENGINEEBS. 

Cblet  of  Engineers.    B.,  80,  111;  81, 138,  ISO; 
83,133;  83,138;  08,239;  10,280;  11,305;  18,360. 


iH.  D.  398,  62d  2d. 
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In  cbarge: 

Lt.  Col.  W.  P.  CraighUl,  1879-83.  B.,  81,  882; 
83, 853;  83,  679. 

Col.  Thos.  L.  Casey.    R.,  10, 1334. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  B.,  11, 1430;  13, 
1652. 

Assistants: 

G.  W.  Parsons.  B.,  81, 883. 
Capt.  E.  H.  Euftaer,  88, 127. 
Capt.  Thomas  Turtle,  83, 127. 

OPEBATIONS. 

1881-83.    16,561  0.  y.  dr.,  83, 854. 

1910-11.  24,053  c.  y.  dr.,  resulting  in  comple- 
tion of  proj.  Chan,  of  6'  in  Tangier  Sound,  to  second 
or  inner  angle;  w.  anchorage  basin  50'  on  w.  side 
for  700'  between  1st  and  2d  angles;  work  ndt  com- 
pleted for  lack  of  funds,  11, 1430. 

PHYSICAL  DATA. 

Tidal  waterway  between  Deal  Isld.  and  Little 
Deal  Isld.,  extending  from  Tangier  Sound,  with 
varying  w.  of  J  to  J  m.  x  IJ  m.  long.  It  is  20±  m. 
n.  of  Crisfleld,  Md.,  13,  360. 


PLANS. 

By  Lt.  Col.  Craighill,  1881,  protecting  chan.  near 
its  mouth  by  riprap  dike;  est.,  $15,000  to  120,000 
81, 883.  ' 

PBOJECTS. 

By  Lt.  Col.  Craighill,  1881,  chan.  7'  x  100'  m.  1.  w., 
Tangier  Sound,  by  the  wharves  of  Daniel  and  oi 
Vetra  &  Son,  with  turning  basin  at  upper  end' 
est.,  $10,000,  81,  882. 

By  Col.  Hoxie,  1907,  restoring  chan.  6'  x  80'  and 
w.  it  to  100'  at  angles  to  furnish  anchorage,  and 
extending  the  latter  100',  to  facilitate  navigation 
and  form  H.  of  refuge;  est.,  $5,300,  and  $200  an 
mauiten.,1  08,  239;  au.  act  June  25,  1910,  10,  281 

Chief  of  Engineers  au.  increase  in  est.  to  $7,200 
11, 1430.  ' 

STIBVBTS. 

Of  lower  thoroughfare  between  Deal  and  Little 
Deals  Isld.,  au.  act  June  14,  1880;  made,  1880.  bv 
Lt.  Col.  Craighill,  81, 883.  '        '    / 

Ex.  at  or  near  Wenona,  Deal  Isld.,  Md.,  au.  act 
Mar.  2,  1907;  made,  1907,  by  Col.  Hoxie,'  08,  239. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc.. 
13,361.  ' 


J-81 


WICOMICO  BIVEE,  MD. 


APPBOPEIATIONS. 


1872, 

$5,000,72,67,685. 

1873, 

6,000,73,73,766. 

1874, 

6,000,  74,83,  ii,  25. 

1876, 

5,000,  75,87,  ii,  68. 

1876, 

5,000,76,64,289. 

1878, 

6,000,  78,65,453. 

1879, 

3,000,79,77,503,504. 

1880, 

5,000,80,644. 

1881, 

2,000,81,889. 

1884, 

10,000,85,888. 

1890, 

10,000,91,1194. 

1892, 

6,500,93,975. 

1894, 

3,000,94,130;  95,1141. 

1896, 

3,700,96,968. 

1900, 

18, 10, 1332. 

1902, 

*6,798,O3,1077. 

1905, 

*5,000,  05, 1146. 

1907, 

2,500,07,1160. 

1909, 

*5,000,O9,1206. 

1910, 

29,000,10,1332. 

1911, 

*3, 000, 11,1428. 

1912, 

*3,000,  13, 1640. 

Total, 

127,516 

COMMEBCE. 

Value  of  Salisbury  exports,  80,  644;  82,  858. 

Value  of  imp.,  83,  869. 

C.  interests  to  be  furthered  by  imp.,  90, 948,  949. 

Extensive  oyster  industry.  Est.  trade  of  600  t. 
of  wheat,  2,250  t.  of  tobacco,  produce,  etc.,in  1892 
would  be  benefited  by  an  imp.,  93,  1314.  C.  not 
sufficient  to  warrant  an  imp.,  93, 1315. 

No  effect  on  rates,  10,  279. 

Slowly  increasing;  in  1911,  362,646 1.,  13,  348. 

EE.  rates  reduced,  13, 348. 

CONTBACTS. 

1872.  J.  H.  Teemeyer,  dr.,  2&^  c.  y.,  73,  765, 
766. 

1874.  G.  W.  Parsons,  dr.,  32it!  and  22(!!  o.  y.,  76, 
ii,  71. 

1878.    G.  H.  Ferris,  dr.,  17it  c.  y.,  79,  604. 

1880.  G.  W.  Parsons,  dr.,  22i|i  and  32it!  o.  y., 
chuted  or  soowed,  81,  889. 

1883.  G.  W.  Parsons,  dr.,  22i|!  and  SO*  c.  y., 
deposited  or  scowed,  83,  682. 

1884.  P.  S.  Ross,  dr.,  17$  c.  y.,  86,  888. 


1891.    F.  C.  Somers,  dr.,  12$  c.  y.,  91, 1194. 
1893.    C.  T.  Caler,  dr.,  9A*o.  y.,  s.  m.,  93, 1223. 

1895.  Baltimore  Dredging  Co.,  dr.,  iQAiS  c.  v., 
p.  m.,  95, 1142.  .     nrv     /, 

1896.  C.  T.  Caler,  dr.,  9Jit  c.  y .,  p.  m.,  97, 1281. 
1903.    American  Paving  &  Construction  Co., 

dr.,  19(f  c.  v.,  s.  m.,  03, 1017. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12*0.  v.,  06, 1090. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19$  c.  v.,  07, 1160. 

1909.  Eiver  &  Harbor  Improvement  Co.,  dr., 
11.95$  c.y.,  10,1332. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  18J$  c.  y.,  13, 1641. 

1913.  Eiver  &  Harbor  Improvement  Co.,  dr., 
16.8$  c.  y.,  13, 1641. 

ENGINEERS. 

CWet  of  Engineers.    R.,  71, 76;  73, 67;  73, 73; 

74,  82;  75,  87;  76,  63;  77,  59;  78,  65;  79, 77;  80, 
104;  81,  140;  83,  136;  83,  140;  84,  145,  151,  163; 
86, 136;  86, 132;  87, 95;  89, 112;  90, 102;  91, 128; 
93,  128;  93,  140,  158;  94,  129;  96,  147;  9e,  134; 
97, 168;  98, 172;  99, 199;  00, 226;  01,270;  03,199; 
03,189;  04,189;  06,201;  06,213,215;  07,226;  08, 
237;  09,  245;  10, 278,  282;  11,  302;  12, 346. 

In  cliarge: 

Maj.  W.  P.  Craighill,  1871-«4.  R.,  71,  620,  621; 
73, 685;  73,  765;  74,  ii,  24;  75,  ii,  68;  76, 288;  77, 
282;  79,  602;  (Lt.  Col.)  80,  643;  81,  888;  82,  8S8; 
83,  682;  84,  903,  969. 

Capt.  Chas.  B.  Phillips,  in  temporary  charge, 
1878.    E.,  78,451. 

W.F. Smith, U.S. agent,  1884-1900.  E.,86,888; 
86, 869;  87, 844;  88,  751;  (Maj.)  90, 947;  91, 1193; 
93,  975;  93,  1222;  94,  899;  95,  1140;  96,  967;  97, 
1280;  98, 1166;  99, 1392;  00, 1655. 

Maj.  C.  B.  L.  B.  Davis,  1892-5.    B.,  93, 1312. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1386. 

Col.  P.  C.  Haius,  1902.    B.,  02, 1077. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1017. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 1267;  05, 
1145;  06, 1089;  (Col.)  07, 1160;  08, 1202. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1206. 

Col.  T.  L.  Casey,  1910-11.    E.,  10, 1332;  11,  W28. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    E.,  12, 1640. 


♦Allotment. 


»  H.  D.  76,  60th,  1st. 


rSee  pp.  14-22  tori 
Lexplanations,  etc.J 
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Assistants: 
W.Popp.    B.,  71,  622. 
Capt.Pfiillips,  73,66;  76,289;  77,283. 
H.Bacon.   B., 75, 11,68. 
Lt.  Tliomas  Turtle,  75,  84;  78,  63;  79,  76;  80, 
98;  (Capt.)  81, 129;  82, 127;  84, 960. 
Capt.  J.  W.  Cuyler,  79, 76;  80, 98. 
Capt.  E.  H.  Ruffner,  81, 129;  88, 127. 
Lt.  W.  M.  Black,  81, 129. 
U.  C.  McD.  Townsend,  88, 127. 
J.  L.  Seager,  84, 967. 
N.W.  Parsons.    K.,  87,845. 
A.Stlerle.    E.,  90, 947,  960. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  W.  Popp,  1871,  dr.  chan.  7'  x  75',  bridge  to 
head  of  navigation,  and  building  dikes,  $17,000,  71, 
622,  623.  Increased  by  Maj.  Craighill  to  $20,000, 
7)8,67;  74,ii,24.  For  an.  dr.,  $2,500,  74,82,  ii,  25. 
By  Maj.  Craighill,  causes  for  large  increase  of 
orig.  proj.,  79,  503.  In  1879,  to  complete  existing 
proj.,  $7,000,  79,604. 

OPERATIONS.' 

1873-73.  Chan.  dr.  about  6'-7'  x  25'  and  four- 
fifths  of  a  mile  long,  from  br.  through  the  shallowest 
part  of  the  R.,  73, 73,  765,  766. 

1874-75.  12,647  c.  y.  dr.  under  contract,  76, 
87,  il,  68. 

1876-76.  Dr.,  and  1,636'  of  dikes  built,  76,  64, 
289. 

1877-78.  Repairs  to  dikes;  dr.  in  chan.  and 
basin;  16,U7  c.  y.  removed,  78, 65,  452. 

1878-79.  Repairs  to  dikes  and  dr.,  79,  77,  504. 
Beneficial  results,  79, 504. 

1879-80.    11,213  c.  y.  dr.  from  chan.,  80,  643. 

1880-81.  15,721 0.  y.  dr.  and  deposited  behind 
dike,  81, 888. 

1881-88.    454  c.  y.  dr.,  88, 858. 

1883-84.    4,000c.y.  dr.,  84,903. 

1884-86.    20,327c.y.  dr.,85,  888. 

1886-86.  Dr.  contmued  under  Ross  contract 
tocompletionofimp.,  86,  869;  87,844. 

1891-98.    65,918  c.  y.  dr.,  98, 975. 

1893-94.    55,000  c.  y.,  s.  m.,  dr.,  94, 899. 

1896-96.    12,430  0.  y.,  p.  m.,  dr.,  96, 968. 

1898-99.    28,209  c.  y.  dr.,  99, 1393. 

1903-04.    29,953  o.  y.  dr.,  04, 1267. 

1906-06.    37,478  0.  y.  dr.,  06, 1089. 

1907-08.    11,830  c.  y.  dr.,  08, 1202. 

1909-10.    37,837  c.  y.  dr.,  10, 1332. 

1911-18.  14,398  c.  y.  dr.  (mainten.),  and  8,644 
c.  y.  dr.  tor  orig.  work  and  mainten.,  13, 1640. 

PHYSICAL  CHAEACTEBISTICS. 

Described,  71, 622;  76,  ii,  69. 

R.  on  e.  shore  of  Maryland,  entering  Monie  B.  at 
head  of  Tangier  Sound,  90, 948. 

Description  of.  The  lower  part  of  the  R.  a  safe 
H.  in  ne.  storms  for  vessels  navigating  the  Potomac, 
93, 1314. 


PLAKS.    (See  Estimates  and  Projects.) 

By  Maj.  Smith,  US.  agent,  1889,  imp.  of  Wi- 
comico R.  by  excavation  of  9'  l.-w.  Chan,  from  the 
natural  9'  curve  to  the  drawbr.  at  the  town  of 
Salisbury,  involving  removal  of  about  116,000  c.  y. 
of  material;  est.,  $23,200,  90, 950. 

PRIVATE  AND  CORPORATE  WORK. 

2,700'  of  dikes  built  by  the  citizens,  71, 623;  78. 
67,685;  73,73,766;  74,82,11,24;  76,ii,69;  76,289, 
Dr.  done  by  the  citizens  of  Salisbury,  84, 903. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  W.  Popp,  1871,  dr.  chan.  7'  x  76',  br.  to  head 
of  navigation;  dikes  to  be  built  by  private  parties, 
71,  621,  623;  78, 67,  685.  Building  a  portion  of  the 
dikes  by  the  US.,  76,  87,  ii,  70.  Modification  of 
orig.  proj.,  1876,  for  chan.  60'  x  6',  77,  59,  282;  in 
1879,  modified  to  65'  x  7',  79,  503. 

By  U.  Col.  Craighill,  1871,  chan.  7'  x  75'  1.  w. 
from  mouth  to  Salisbury,  part  of  the  dikes  to  be 
built  by  private  parties,  71,  621,  623;  73,  685;  76, 
ii,  70. 

In  1884  proj.  modified  to  give  increased  w.  to  the 
Chans,  and  to  straighten  them  at  bends,  84,  959; 
87, 96. 

Work  completed  in  1886  under  aggregate  app.  of 
$50,000,  87,  844. 

By  W.  P.  Smith,  1890,  excavation  of  9'  l.-w.  chan. 
from  natural  9'  d.  in  the  R.  below  to  the  drawbr. 
at  Salisbury,  chan.  w.  to  be  150';  est.,  $23,200,  90, 
948. 

By  Lt.  Col.  Hoxie,  1906,  restoring  imp.  chan. 
and  extension  to  mouth  of  R.;  est.,  $53,000,  and 
$3,000  an.  niainten.,2  06, 215. 

By  Lt.  Col.  Craighill,  1909,  plan  for  extension  of 
imp.,  uicl.  turning  basin  360'  x  650';  est.,  $24,000,^ 
10, 282. 

SURVEYS. 

Under  direction  of  Maj.  Craighill,  by  TV.  Popp 
1871,  71,  76,  620.    B.,  71,  621. 

By  Maj.  CraighUl,  1878,  78,  65,  452. 

Ex.  au.  act  Aug.  2, 1882;  made,  1882,  by  Lt.  Col. 
Craighill,  84,  969. 

R.  worthy  of  imp.,  but  work  not  a  public  neces- 
sity, 84, 960. 

An.  act  Aug.  11,  1888;  made,  1889,  by  W.  F. 
Smith,  US.  agent  (see  Plans),  90,  947,  960. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Davis, 
1892  (R.  unfav.),  93, 1313. 

Ex.  made,  1898,  by  Maj.  Smith,  U.  S.  agent,  99, 
1393. 

From  mouth  to  Salisbury,  Md.,  au.  act  Mar.  3, 
1905;  made,  1906-06,  by  Lt.  Col.  Hoxie,'  06,  215. 

Ex.  at  city  of  Salisbury,  from  foot  of  main  st.  to 
Salisbury  milldam,  au.  act  Mar.  3,  1909;  made, 
1909,  by  Col.  Craighill,3  10,  282. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
18,  347. 

Maps.! 


J-81(a)    NEWPORT  CREEK,  (Head  of  Wicomico  River),  MD. 


ENGINEERS. 

Chief  of  Engineers.    R.,  91, 146. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1891.    R^  81, 
1281. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1281. 


SURVEY. 

Ex.  au.-  act  Sept.  19, 1890;  made,  1891,  by  Lt.  Col. 
Hains  (R.  unfav.),  91, 1281. 


1  History  of,  from  the  commencement  to  1879,  76, 11,  69;  79,  502. 
sn.D.  908,  69th,  1st. 
s  H.  D.  669,  61st,  2d. 
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NANTICOKE  RIVEE,  DEL.  AND  MD. 


APPROPRIATIONS. 

1896,  $3,000,97,1260. 


1899, 
1906, 
1907, 
1909, 
1910; 
1911, 
1912, 


3,000,99,1391. 

2,000,  OS,  1144. 

2,000,  07, 1157. 
»2,000,  09, 1203. 
12,960,10,1330. 
36,000,  11, 1426. 

5,000,13,1648. 


Total,  65,960  (total,  Incl.  J5,000  of  app.  tor 
Broad  Creek  E.,  Del.,  1894, 
applied  to  removing  bar  on 
Nanticoke  B.,  $70,960,  18, 
1648-49). 
COMMERCE. 

Est.,  1892,  tliat  a  C.  by  water  amounting  to  not 
less  than  $3,000,000  would  be  doubled  if  the  R. 
wereimp.,  93, 1238. 

Imp.  nas  made  no  appreciable  difference  In 
water  rates:  ER.  rates  lessened,  10,  276;  12,  367. 

Steadily  increasing;  in  1903,  119,038  t.;  in  1911, 
148,006 1.,  13,  366. 

CONTRACTS. 

1887.    r.  C.  Somers,  dr.,  11  jt  c.  y.,  87,  842. 

1895.  Baltimore  Dredging  Co.,  dr.,  19.8i|!  o.  y., 
p.  m.,  95, 1140.    (See  Broad  Creek  Eiver,  Del.) 

1896.  C.  T.  Caler,  dr.,  9i0  o.  y.,  p.  m.,  97, 1260. 
1899.    Baltimore  Dredging  Co.,  dr.,  12.4$  c.  y., 

p.  m.,  00, 1652. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12<!C.  y.,  06, 1088. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*  c.  y.,  07, 1158. 

1909.  Kiver  &  Harbor  Impvt.  Co.,  dr.,  11.95(1! 
i;.  y.,  10, 1330. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  61,400  c.  y.,  18i(|:  c.  y.,  11, 1426. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  162,000  0.  y.,  ISJ*  c.  y.,  12, 1648. 

ENGINEERS. 

CUet  of  Engineers.  R.,  80,  110;  87,  94;  88, 
94;  89, 112;  91, 131;  93, 143;  95, 151;  97, 157;  98, 
171;  99,  197;  00,  224;  01,  269;  03,  201;  03, 192; 
04,191;  05,200;  06,212;  07,225;  08,236;  09,243; 
10,276;  11,299;  13,356. 

In  cliarge: 

Lt.  Col.  W.  P.  Craighill,  1879.    R.,  80,  740. 

W.  r.  Smith, U.S. agent,  1887-1900.  R., 87, 842; 
88,  749;  (Maj.)  89,  916;  91,  1204;  93,  1236;  95, 
1165;  97, 1260;  98, 1165;  99, 1391;  00, 1652. 

Lt.  Col.  O.  H.  Ernst,  1901.    R.,  01, 1384. 

Col.  Peter  C.  Hains,  1902.    R.,  03, 1078. 

Capt.  J.  C.  Sanford,  1903.    R.,  03, 1021. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  R.,  04, 1271;  05, 
1144;  06, 1088;  (Col.)  07, 1157;  08, 1199. 

Maj.  W.  E.  Craighill,  1909.    R.,  09, 1203. 

Col.  Thos.  L.  Casey,  1910-11.  R.,  10,  1330;  11, 
1425. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    R.,  13, 1648. 

Assistants: 
J.  L.  Seager.    R.,  80,  74. 
N.  H.  Hutton.    R.,  80,  741. 
A.  Stierle.    R.,  89,  917;  91.  1205;  93,  1238;  95, 
1166. 

OPERATIONS. 

1886-87.    Dr.  began  under  contract,  87, 842. 
1887-88.    61,747  c.  y.  dr.  from  chan.  and  turning 
basin,  88, 749. 


1898-99.    20,765  0.  y.,  p.  m.,  dr.,  99, 1391. 

1899-00.    1,669  c.  y.,  p.  m.,  dr.,  00, 1652. 

1900-01.    11,738  c.  y.  dr.,  01, 1384. 

1905-06.    14,959  c.  y.  dr.,  06, 1088. 

1907-08.    9,400  c.  y.  dr.,  08, 1199. 

1909-10.    14,976  o.  y.  dr.,  10, 1330. 

1910-11.  62,072  c.  y.  dr.;  result  of  work  given 
in  detaU,  11, 1426-26. 

1911-12.  9,301  c.  y.  dr.  for  mainten.,  Nanti- 
coke  E.,  and  165,730  c.  y.  on  Northwest  Fork  for 
completmg  proj.,  13, 1648. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  80,  741;  93, 1238. 

Tidal  observations,  95, 1167. 

Description  of  Northwest  Fork  (Marshyhoue 
Creek),  10, 276,  277.  ^ 

Max.  draft  in  Nanticoke  B.,  9',  and  in  North- 
west Fork,  6J';  tides  described,  etc.,  12, 357. 

Tidal  stream;  headwaters,  numerous  branches; 
E.  flows  through  Sussex  Co.  into  Tangier  Sound, 
Chesapeake  B.;  about  60  m.  1.;  1.  of  proj.  section, 
2  m.,  with  lower  end  34  m.  above  mouth  of  E.,  12, 
355. 

PLANS. 

By  W.  F.  Smith,  1888,  chan.  S'  m.  1. 1.  and  60'  w. 
from  Seaford  to  Concord,  Del.;  est.,  $10,000, 89, 916. 

In  1891  Maj.  Smith,  U.S.  agent,  did  not  consider 
the  Northwest  Fork  worthy  of  imp.  by  U.  S.,  91, 
1205. 

PRIVATE  AND  CORPORATE  WORK. 

$12,500  expend;  in  1888  by  citizens  of  Laurel  in 
wharf  constr.  and  dr.  in  front  of  same,  88, 760. 

PROJECTS. 

Lt.  Col.  Craighill  considered  tiat  as  there  was 
not  less  than  8'  1.  w.  in  main  E.  from  the  forks  to 
Seaford  no  imp.  necessary,  80,  742.  App.  of  Aug. 
5,  1886,  was  to  be  applied  to  extending  the  6'  l.-w. 
navigation  to  Laurd,  87, 842. 

By  Maj.  Smith,  U.S.  agent,  in  1895,  chao.  9'xlOO', 
the  w.  to  be  increased  to  about  150'  at  sharp  turns, 
to  within  100'  of  the  county  br.;  est.,  $13,000,  96, 
1166. 

By  Lt.  Col.  Craighill,  to  allow  slight  w.  between 
the  br.  in  H.  of  Seaford,  a  modification  of  existing 
proj.  by  act  of  June  25,  1910;  est.,  $2,860,'  10,  276, 
282. 

By  Col.  Hoxie,  chan.  6'  x  60'  in  Northwest  Fork 
(Marshyhope  Creek)  between  Upper  Browns 
Wharf  and  Federalsburg,  with  tummg  basin  at 
upper  end,  au.  act  June  25,  1910;  est.,  $44,197.44, 
with  $2,000  an.  mainten.,  10,  277. 

SURVEYS. 

Au.  act  Mar.  3,  1879;  made,  1879,  by  Lt.  Col. 
Craighill,  79, 81;  80, 740. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
Smith,  91, 1205. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Smith, 
1892  (R.  fav.),  93, 1237. 

Sur.  au.  act  Aug.  17, 1894;  made  by  Maj.  Smith, 
US.  agent,  1895  (see  Projects),  95, 1165. 

Ex.  under  direction  of  Capt.  Sanford,  03, 1021. 

Of  Northwest  Fork  (Marshyhope  Creek)  from 
mouth  to  Federalsbm'g,  au.  act  Mar.  2, 1907;  made 
by  Col.  Hoxle,2  08, 240. 

Of  E.-  up  to  Middleford,  au.  act  Mar.  3,  1909; 
made  by  Lt.  Col.  Craighill,  and  plan  presented; 
est.,  $2,860,1 10, -282. 

Cong,  docs.,  etc.,  relating  to  ex.,  sur.,  plans,  etc., 
11,  300. 


♦Allotment. 


1 H.  D.  674,  61st,  2d. 


s  H.  D.  869,  60th,  1st. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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TYASKIN  (Wetipquin)  CREEK,  MD. 


APPROPRIATIONS. 

1902,  *t8, 000. 00,  08, 1077. 
*2, 168. 00,  OS,  1143. 
*6, 500. 00,  07,  1156. 
*4, 000. 00,  10,1329. 
*1,S78.94,  11,  1424. 
*3,000.00,  18,1645. 


1905, 
1907, 
1910, 
1911, 
1912, 

Total,    25,236.94 

COmMERCE. 

Prospective  C.  justifies  imp.,  00, 1684. 
Not  large,  but  prospective  C.  justifies  imp.,  03, 
190. 
1911,  4,344 1.;  value,  $162,333, 18, 352. 

CONTRACTS. 

1908.  American  Paving  &  Construction  Co., 
dr.,  19*  c.  v.,  s.  m.,  03, 1019. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.  16,200  o.  y.,  12*  c.  v.,  06, 1087. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.  30,789  c.  y.,  19*  c.  v.,  07, 1156. 

1910.  Maryland  Dredgmg  &  Contracting  Co., 
dr.  19,000  c.  y.,  18i0o.  y.,  11, 1425. 

ENGINEERS. 

Chief  of  Engineers.  B.,  84, 151;  89, 112;  99, 
203;  1900,  231;  08, 200;  03, 190;  04, 189;  OS,  199; 
06,  210,  214;  07,  224;  08,  234;  09,  242;  10,  274; 
11, 297;  13, 351. 

In  charge: 

Lt.  Col.  W.  P.  Craighill.    R.,  84,  956. 

Maj.W.P.Smith.U.  S.agent,1889-1900.  R.,89, 
910;  00, 1681,  1683. 

Col.  P.  C.  Hains,  1902.    B.,  08, 1077. 

Capt.  T.  0.  Sanford,  1903.    B.,  03, 1018. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  B.,  04, 1269;  05, 
1143;  06, 1087;  07, 1156;  08, 1198. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1202. 

Col.  T.  L.  Casev,  1910-11.    B.,  10, 1329;  11, 1424. 

Lt.  Col.  W .  C.  Langfltt,  1912-.    B.,  18, 1645. 

Assistants: 

Capt.  Turtle.  R.,  84,  966. 
J.  L.  Seager.  R.,  84, 956. 
A.  Stierle.    R.,  89,  910. 

OPERATIONS. 

1903-04.  35,687 0.  y.  dr.,  maMngohan.  60'  x  9' 
m.  1.  w.,  from  9'  curve  in  Nanticoke  11,  to  wharf  at 


TyasHn,  and  turning -basin  made  at  that  point, 
04, 1269. 

1905-06.  16,187  c.  y.  dr.,  w.  60'  Chan,  to  90', 
and  dr.  basin  out  for  2,730',  06, 1087. 

1907-08.  30,661  o.  y.  dr.,  of  which  13,403  c.  y. 
were  lor  mainten.,  08, 1198. 

1910-11.  19,399  0.  y.  removed,  of  which  9,612 
e.  y.  were  for  completing  proj. — turning-basin  at 
inner  end  of  clian.— and  9,787  c.  y.  for  mainten., 
11,1424. 

1911-18.  7,572  c.  y.  dr.,  restoring  chan.  to  60' 
for  1,300',  13, 1645. 

PHTSICAL  CHARACTEKISTICS. 

Description  of,  84,  956;  89,  910;  1900, 1681. 

Creek,  also  known  as  Wetipquin  Creek  or  E., 
is  small  tributary  of  Nanticoke  E.,  having  1.  of 
about  5  m.  D.,  1903,  8',  and  on  bar  at  mouth,  3i', 
03, 190. 

Average  rise  and  fall  of  tide,  3',  13,  352. 

L.  of  imp.  portion  of  worlc,  3,600',  13,  352. 

Stream  navigable  to  Tyasldn,  about  J  m.  from 
mouth,  18,  352. 

PLANS.    (See  Projects.) 

Capt.  Turtle,  1882,  did  not  consider  imp.  public 
necessity,  84,  956. 

In  1889  Col.  Craighill  did  not  consider  R.  worthy 
ofimp.,  89,  910. 

PROJECTS.    (See  Plans.) 

Maj.  Smith,  U.S.  agent,  est.,  1899,  S13,200to  imp. 
entrance  to  creek,  00, 1683. 

Act  June  13,  1902,  au.  imp.  of  creek  by  making 
Chan.  9'  X  120';  est.,  813,200,'  08, 190, 

SURVEYS. 

Ex.  au.  act  Aug.  2, 1882;  made,  1882,  by  Lt.  Col. 
Craighill  (B.  unfav.),  84,  956. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Smith,  U.S.  agent,  89,  910. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Maj.  Smith,  U.  S.  agent  (R.  fav.;  see  Projects), 
1900,  1682, 1683. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905,  of  creek  at 
and  near  Tyasldn.  R.  by  Col.  Hoxie,  Sept.  26, 
1905,  and  Mar.  22,  1906.  Cost  of  completion  of 
proj.  with  addition  of  turning-basin  at  town  of 
Tyasldn,  $6,500,!' 06,  214. 

Maps.1 


3-121 

APPEOPBIATIONS . 


BROAD  CREEK  (River),  DEL. 


1880, 
1881, 
1882, 
1886, 
1888, 


1907, 
1909, 
1910, 
1911, 
1912, 


$5,000,80,643. 
10,000,  81,  886. 

5,000,83,858. 
s  10,000,  87,844. 

5,000,  88,  750. 

5,000,  93, 122L 

5,000,96,1139. 

5,000,96,967. 

6,000,  99, 1390. 

1,500,07,1169. 
*2,000,  09, 1204. 

2,000,  10,  1331. 

2,000,  11, 1427. 
14,520,18,1649. 


(See  Projects.) 


Total,      77,020, 

COMMERCE. 

Important,  80, 642;  81,  885;  85, 880. 

Beneficial  effects  of  imp.,  91, 1210. 
.  -^JS-  reported  to  have  made  a  reduction  of  25% 
m  KB.  rates,  09,  245;  13,358. 

1911,  31,201 1.;  passengers,  300, 18, 1650. 


CONTRACTS. 

1881.    G.  W.  Parsons,  dr.,  23f4  c.  y.,  81,  887. 
1886.    Frank  C.  Somers,  dr.,  Ill*  c.  y.,  87, 842. 
1889.    P.  C.  Somers,  dr.,  200  c.  y.,  89, 894. 

1898.  C.  T.  Caler,  dr.,  9^0  c.  y.,  p.  m.,  93, 1221. 

1895.  Baltimore  Dredging  Co.,  dr.,  19-^^  c.  y., 
p.  m.,  95, 1140. 

1896.  C.  T.  Caler,  dr.,  9Ji|i  c.  y.,  p.  m.,  97, 1280. 

1899.  Baltimore  Dredging  Co.,  dr.,  12y*j(t  c.  y., 
p.  m.,  00, 1664. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*0.  v.,  07, 1159. 

1909.  River  &  Harbor  Impvt.  Co.,  dr.,  11.95$ 
c.  y.,  10, 1331. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  9,500  c.  y.,  18§(t  c.  y.,  11, 1427. 

1911.  Maryland  Dredging  &  Contracting  Co. 
dr.  about  9,000  0.  y.,  18iif  c.  y.,  13, 1650. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 103, 110;  81, 139; 
88, 136;  83, 138;  84, 145;  85, 130;  86, 128;  87,  96; 
88,  94;  89,  107;  90,  98;  91,  131;  93,  140;  94,  128; 
95,  146;  96,  133;  97,  167;  98,  170;  99,  196;  00, 


♦AUotments.      '  H.  D.  109,  56th,  1st.     2  h.  D.  682,  69th,  1st.     amprovmg  Nanticoke  E.,  Del.,  87,843. 
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225;  01,  270;  08,  202;  03,  192;  04,  192;  05,  201; 
06,  213;  07,  226;  08,  237;  09,  244;  10,  277,  282; 
11,  301;  1»,  358. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1880-85. ,  B.,  80,  640 
81,  885;  82,  857;  83, 680;  84,  903. 

W.  F.  Smith,  U.S.  agent,  1885-1900.  B.,  86,  880 
86,  863;  87,  843;  88,  750;  (Maj.)  89,  894;  90,  933; 
91, 1209;  93, 1220;  94,  897;  9S,  1138;  96,  966;  97, 
1278;  98,  H64;  99, 1389;  00, 1653. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1386. 

Col.  Peter  C.  Hains,  1902.    B.,  03, 1079. 

Capt.  J.  C.  Sanford,  1903-04.    E.,  03, 1022. 

Lt.  Col.  E.  L.  Hoxie,  1904-08.  E.,  04, 1272;  05, 
1145;  06, 1089;  (Col.)  07, 1158;  08, 1201. 

Maj.  Wm.  B.  Craighill,  1909.    E.,  09, 1204. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10,  1331;  11, 
1427.  , 

Lt.  Col.  W.  C.  Langfltt,  1912-.    B.,  13, 1649. 

Assistants: 

J.  L.  Seager,  80,  640. 

G.  W.  Parsons.    E.,  81, 887. 

Capt.  E.  H.  Euflner,  83, 127. 

Capt.  Thomas  Turtle,  83, 127;  83, 131. 

Lt.  C.  McD.  Townsend,  83, 131. 

A.  Stierle.    E.,  91, 1209. 

OPERATIONS. 

1880-83.    Cut  dr.  about  7,000'  x  32',  83, 857. 

1888-83.    Continuation  oJ  dr.,  83,  680. 

1886-87.  Continuation  of  dr.  under  new  eon- 
tract,  87,  842. 

1887-88.  61,747  c.  y.  dr.  under  this  contract, 
88  749 

1889-90.    19,987  c.  y.  dr.,  90,  933. 

1898-93.    43,997  0.  y.,  p.  m.,  dr.,  93, 1221. 

1895-96.  19,986  c.  y.,  p.  m.,  dr.  in  removing 
bar  in  Nanticoke  R.,  96,  967. 

1898-99.    39,981  0.  y.  dr.,  99,  1389. 

1899-00.    30,307  c.  y.  dr.,  00, 1663. 

1907-08.    7,097  c.  y.  removed,  08, 1201. 

1909-10.  14,977  0.  y.  removed,  restoring  chan. 
to  dimensions  of  proj.,  10, 1331. 

1910-11.  Dr.  completed  by  removal  of  9,599 
c.  y.,  restoring  chan.  lor  2,075',  11, 1427. 

1911-13.  9,746  c.  y.  dr.,  resulting  in  restoring 
chan.  to  dimensions  of  previous  proj.  for  2,100' 
downstream  from  a  point  about  1,000'  above  Hitch's 
upper  wharf,  18, 1649. 


PHYSICAL  CHABACTEEISTICS. 

Described,  80,  641;  11, 301. 
A  tributary  of  the  East  Fork  of  Nanticoke  E. 
00,  225. 

PRIVATE  AND  CORPORATE  WORK. 

$12,500  expend,  in  1888  by  the  citizens  of  Laurel 
in  wharf  constr.  and  dr.  in  front  of  same,  88, 760. 

PROJECTS. 

By  Lt.  Col.  Craighill,  1880,  chan.  7'  x  60'  by  dr., 
mouth  to  Laurel,  supple,  by  wing  dams  and  train- 
ing walls;  est.,  160,000,  80,  641. 

In  1883  Col.  Craighill  reported,  after  an  aggregate 
app.  of  St20,000,  lihat  furtber  dr.  without  training 
works  would  be  useless,  and  est.  that  332,625  would 
be  required  to  complete  the  proj.  involving  such 
works,  83,  681. 

In  1891  Maj. Smith, U.S.  agent, proposed  excava- 
tion of  chan..  Laurel  to  Bethel,  Del.,  to  8'  x  70' 
m.  1.  w.;  est.,  $15,000,  91, 1210. 

Congress  au.,  1894,  that  as  much  of  the  app.  of 
$5,000  made  in  that  year  as  necessary  should  be 
used  to  remove  the  bar  extending  from  the  RE. 
br.  at  Seaford  toward  the  mouth  of  the  Nanticoke 
R.  As  this  was  not  in  the  proj.  for  the  imp.  of 
Broad  Creek  R.,  and  the  cost  of  removing  the  bar 
would  exceed  $5,000,  it  was  decided  to  use  this 
amount  as  far  as  it  would  go  in  removing  the  bar 
by  dr.  the  existing  chan.  to  9'  below  m.  1.  w.  and 
about  50'  w.  from  Seaford  to  d.  w.  below,  95, 1139. 

Act  July  26,  1912,  au.  8'  m.  1.  w.  chan.  70'  w. 
between  Portsville  Landing  and  Laurel;  straightm- 
ing  and  w.  bends  in  R.;  and  w.  chan.  below  ER. 
br.  to  provide  a  suitable  turning-basin  (see  Sur- 
veys, 1909),  13,  358. 

SURVEYS. 

Au.  act  Mar.  3,  1879,  79,  81;  80,  110;  made  by 
Lt.  Col.  Craighill,  1880,  80,  640. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
W.  F.  Smith,  91, 1209. 

Ex.,  1900,  by  Maj.  Smith,  00, 1653. 

From  mouth  to  town  of  Laurel,  au.  act  Mar.  3, 
1909;  made,  1909,  by  Maj.  Craighill;  est.,  J14,620,> 
10,  282. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  368. 

Maps.    91,1210. 


J-190(a)      TWITCH    COVE,    AND    BIG    THOROUGHFABE 

RIVEK,  MD. 


APPROPRIATIONS. 

1912,  $2,900,  18, 1660. 

ENGINEERS. 

Chief  of  Engineers.    B.,  18, 359,  362. 
In  charge. .  Lt.  Col.  W.  C.  Langfitt,  1912.    R., 
13, 1660. 

PHYSICAL  CHARACTERISTICS. 

A  tidal  stream,  extending  from  Chesapeake  B. 
on  the  w.  to  Tangier  Sound  on  the  e.  side,  of  Smiths 
Isld.,  Md.;  flows  through  center  of  the  isld.  in  a 
general  nw.  and  se.  dnrection,  trend  of  current 
varying  with  rise  and  fall  of  tide;  about  4  m.  1., 
13,  369. 


PROJECTS. 

Act  July  25,  1912,  au.  chan.  i'  x  25',  Tangier 
Sound  into  Big  Thoroughfare  E.,  and  one  of  same 
dimensions  around  pomt  between  said  R.  and 
Tylers  R.;  est.,  $2,900,  13, 369. 

SURVEY. 

Pre.  ex.  and  sur.  au.  June  25,  1910.  E.  by  Col. 
T.  L.  Casey,  1910  and  1911;  est.,  $2,900,  with  JlOO 
an.  mainten.,2 13, 362. 


J-230 


SLAUGHTER  CREEK,  MD. 


APPROPRIATIONS. 

1912,  $4,140,  18, 1647. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  80, 110;  11,  i 
355. 


6;  13, 


In  charge: 

Lt.  Col.  W.  P.  Craighill,  1879.    E.,  80, 739. 

Col.  T.  L.  Casey,  11,  279. 

Lt.  Col.  W.  C.  Langfitt,  1912-.    E.,  12, 1647. 

PHYSICAL  CHARACTERISTICS. 

Description  of  creek  and  adjacent  country,  80, 


1  H.  D.  601,  61st,  2d. 


2  H.  D.  285,  62d,  2d. 


rSee  pp.  14-22  for  "1 
L explanations,  etc, J 


BIVEB  AND   HAEBOR  WORKS. 
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PLAN. 

By  Maj.  Cralghill,  1880,  ohm.  below  the  br.  at 
Ferry  Pt.  7'  d.  m.  1.  w.;  est.,  $7,250,  80,  740. 

PBOJECTS. 

Act  July  25,  1912,  au.  chan.  7'  x  100'  m.  1.  w. 
through  bar  at  mouth;  est.,  $4,140, 19, 355. 


SUKVBTS. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Maj.  Craig- 
hill,  79, 81;  80,  739. 

Ex.  and  sva.  au.  act  June  25,  1910,  with  view  to 
removing  bar  at  mouth.  K.  by  Col.  Casey,  Oct.  24, 
1910,  and  May  22, 1911;  est.,  $4,140,1 11,  306. 


3-252 


CHOPTANK  RIVER,  MD. 


APPBOPRIATIONS. 

$5,000.00,80,636. 

5,000.00,81,874. 

6,000.00,82,852. 

6,000.00,84,902. 
10,000.00,86,869. 

7,500.00,88,749. 

7,600.00,90,939. 

3,000.00,93,972. 

2,000.00,95,1131. 

2,000.00,96,961. 

8,000.00,99,1385. 
*3,000.00,  08, 1075. 
*7,885.00,  06, 1138. 
*9,662.65,  07, 1151. 
H451.26,  10, 1323. 
*3,947.37,  11, 1419. 
*3,000.00,  12, 1638. 


1881, 
1882, 
1884, 
1886, 


1894, 


1902, 
1905, 
1907, 
1910, 
1911, 
1912, 

Total,  91,946. 17,  12,  1638. 

COMMERCE. 

Value  of  the  imp.  to,  88,  748. 
Tonnage,  1910,  237,273  t.,  11,  1420;  1911,  263,000 
t.,  18, 1638. 
BR.  rates  reduced,  18, 346. 

CONTRACTS. 

1880.    D.  Constantine,  dr.,  23*  c.  y.,  81,  876. 
D.  Constantine,  dr.,  27J*  o.  y.,  81, 876. 
D.  Constantine,  dr.,  27Jit  c.  y.,  83,  677. 
Morris  &  Cumings,  dr.,  21$  o.  y.,  8S,  887. 
T.  P.  Morgan,  dr.,  lff(f  c.  y.,  87,  840. 
American  Dredging  Co.,  dr.,  15$  c.  y.. 


1881, 
1882, 
1884. 
1886. 
1889. 
90,  938. 
1891. 
1898. 
1895, 


C.  T.  Caler,  dr.,  14J«  c.  y.,  91, 1191. 
C.  T.  Caler,  dr.,  10$  c.  y.,  s.  m.,  93, 1214. 
Baltimore  Dredging  Co.,  dr.,  19.8$  c.  y., 
p.  m.,  95, 1131. 

1896.   C.  T.  Caler,  dr.,  9.5$  o.  y.,  p.  m.,  97, 1275. 

1899.  Baltimore  Dredging  Co.,  dr.,  12.4$  c.  y., 
p.  m.,  00, 1647. 

1908.  American  Paving  &  Construction  Co., 
dr^  19$  c.  y.,  s.  m.,  03, 1012. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12$  0.  v.,  06, 1083. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19$  c.  y.,  07, 1161. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  21,100  e.  y.,  18i$  c.  y.,  11, 1419. 

1913.  Maryland  Dredging  &  Contracting  Co., 
dr.  17,763  c.  y.,  18J$  c.  y.,  18, 1638. 

ENGINEERS. 

Chief  of  Engineers.  R.,  SO,  102;  81, 135;  88, 
131;  83,136;  84,144;  86,134;  86,131;  87,94;  88, 
93;  89, 110;  90, 100;  91, 127;  98, 127;  93, 137;  94, 
126;  96,  143;  96,  130;  97,  164;  98,  168;  99,  193; 
00,220;  01,267;  08,198;  03,187;  04,186;  06,196; 
06,  206;  07,  219;  08,  230;  09,  237;  10,  269;  11, 
292;  18,  344. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1879-85.  B.,  80,  634; 
81, 874;  83, 851;  83,  676;  84,  901. 

W.  F.  Smith,  U.S.  agent,  1885-1900.  R.,  86, 886; 
86,  868;  87,  840;  88,  748;  (Maj.)  89,  900;  90,  938; 


91, 1189;  98,  972;  93, 1213;  94,  891;  95, 1130;  96, 
960;  97, 1275;  98, 1160;  99, 1384;  00, 1646. 

Lt.  Col.  O.  H.  Ernst,  1901.    B.,  01, 1381. 

Col.  P.  C.  Hains,  1902.    E.,  02, 1076. 

Capt.  J.  C.  Sanford,  1903.    R.,  03, 1012. 

Lt.  Col.  H.  L.  Hoxie,  1904-08.  B.,  04, 1263;  05, 
1138;  06, 1082;  (Col.)  07, 1150;  08, 1192. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1198. 

Col.  T.  L.  Casey,  1910-11.    B.,  10, 1323;  11, 1418. 

Lt.  Col.  W.  C.  Laogfitt,  1912-.    B.,  18, 1637. 

Assistants: 

John  L.  Seager,  80,  634. 

G.  W.  Parsons.    B.,  81, 876. 

Capt.  E.  H.  Ruflner,  88, 127;  83, 131. 

Capt.  Thomas  Turtle,  82, 127;  83, 131. 

Lt.  C.  McD.  Townsend,  88, 127;  83, 131. 

OPBBATIONS. 

1881-82.    32,071o.  y.  dr.,  88,  862. 

1882-83.  4,470'  of  chan.,  6'  x  22',  dr.,  83,  677; 
1,250'  Chan.,  22'  w.,  with  a  d.  of  5'  m.  1.  w.,  dr. 
through  shoal  below  Cose's,  84, 901. 

1884-85.  Addl.  w.  25'  given  to  the  22'  out 
tliroughout  its  1.,  85, 135. 

1886-87.    1,671  c.  y.  dr.  from  Chan.,  87,  841. 

1887-88.    45,220  c.  y.  dr.  from  chan.,  88,  748. 

1889-90.    Dr.  resumed,  90, 938. 

1890-91.    43,827  0.  y.  dr.,  91, 1189. 

1892-93.    70,538  0.  y.,  s.  m.,  dr.,  93, 1213. 

1895-96.    7,526  c.  y.,  p.  ni.,  dr.,  96, 960. 

1898-99.    15,988  c.  y.,  p.  m.,  dr.,  99, 1384. 


1899-00. 
1902-03. 
1905-06. 


55,003  c.  y.,  p.  m.;  dr.,"  00, 1647. 
i.  y.  dr.,  03, 1012. 


.10,9280. 

"9,101  c.  y.  removed,  of  which  7,9: 
e.  y.  were  for  mainten.,  06, 1082. 

1907-08.  45,736  e.  y.  removed,  of  which  4,725 
u.  y.  were  for  mainten.,  08, 1192. 

1910-11.  7,834  c.  y.  dr.  for  completing  proj. 
and  13,937  c.  y.  for  mainten.  in  removing  shoals 
from  abreast  Devils  Isld.  and  the  RR.  br.  at  Den- 
ton, 11, 1418, 1419. 

1911-12.  18,884  c.  y.  dr.,  restoring  chan.  to 
proj.  dimensions,  excepting  for  short  distance  at 
upper  end,  completing  contract,  18, 1637. 

PHYSICAL  CHABACTEBISTICS. 

R.  dimensions  and  br.  crossings,  80, 634,  635. 

Shoaling,  03, 1012. 

Max.  draft,  1911,  at  m.  1.  w.,  8',  11,  292,  293. 

70  m.  1. ;  proj.  covers  8  m.,  the  lower  end  of  which 
is  38  m.  above  mouth  of  R.  Empties  into  Chesa- 
peake B.,  12,340. 

PROJECTS. 

By  Lt.  Col.  Craighill,  1880,  dr.  chan.  8'  x  76' 
m.  1.  w.,  Denton  to  Greensboro;  est.,  $79,000,  80, 
636;  87,  94;  91,  1190;  92,  972. 

Allotment  of  $7,885  from  app.  act  Mar.  3,  1906, 
to  be  applied  toward  completion  of  proj.  of  1880, 
in  the  dr.  of  about  1  m.  of  chan.  at  upper  end  and 
restoring  completed  chan.  where  shoaled,  05,  196. 

SURVEY. 

Au.  act  Mar.  3,  1879,  79,  81;  made,  Denton  to 
Greensboro,  1880,  by  Maj.  Craighill,  80,  634. 
Made  by  Capt.  Sanford,  1903, 03, 1012. 


*  Allotment. 


1  H.  D.  87,  62d,  1st. 
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CAMBRIDGE  HARBOR,  MD. 


APPROPRIATIONS. 

1871,  $10,000.00,71,75,616, 


1872, 
1873, 
1878, 
1879, 
1888, 
1890, 
1892, 
1902, 
1905, 
1907, 
1910, 
1911, 


10,000. 00,  79,  68,  687;  73,  72. 

5,000. 00,  73,  72,  765;  74,  82,  ii,  24. 

5,000.00,  78, 175;  79,  501. 

2,500.00,79,76,501. 

5,000.00,88,93. 

5,000.00,90,940. 

7,737.00,93,974. 
*3,000.00,  03, 1073. 
*3, 120.  80,  05, 1136. 
*1,531.63,  07, 1148. 
*6, 460.  68,  10, 1321. 
*2,308.42,  11,  1416. 


Total,    66, 708. 43,  18, 1635. 

COMMERCE. 

Important,' 97, 1297. 

Tonnage,  1911, 122,176 1.,  13,  343. 


CONTRACTS. 

1871.    G.  H.  Ferris,  dr., 
687. 

1873. 

1873. 
li,  24. 

1878. 


27*  c.  y.,  71,  615;  73, 


G.  H.  Ferris,  dr.,  im  c.  y.,  73,  765. 
A.  A,  Dodge,  dr.,  27i|!  c.  y.,  73,  765; 


74, 

and 
902; 

y. 
•  y. 

Co. 
Co, 
Co. 
Co. 
Co. 


jLo.o.    G.  H.  Ferris,  dr.,  1314;  c.  y.,  s.  m., 
10$  c.  y.  thrown  behind  bulkheads,  79,  501. 

1884.    American  Dredging  Co.,  dr.,  84, 
completed,  85,  888. 

1889.    C.  T.  Caler,  dr.,  18^  o.  y.,  89,  904. 

1893.    American  Dredging  Co.,  dr.,  9.40  c. 
s.  m.,  93, 1219. 

1895.    Baltimore  Dredging  Co.,  dr.,  19.8(t!  c 
p.  m.,  95, 1138. 

1903.    American  Paving  &  Construction 
dr.,  190  0.  y.,  s.  m.,  03, 1010. 

1905.    Maryland  Dredging  &  Contracting 
dr.,  120  c.  y.,  06, 1081. 

1907.    Maryland  Dredging  &  Contracting 
dr.,  190  c.  y.,  07, 1149. 

1910.  Maryland  Dredging  &  Contracting 
dr,  about  30,000  c.  y.,  18i0  c.  y.,  11, 1416. 

1911.  Maryland  Dredging  &  Contracting 
dr.  10,658  c.  y.,  18i0c.  y.,  13, 1635. 

ENGINEERS. 

Chief  of  Engineers.  R.,  70, 32,  70;  71,  76;  73. 
68;  73,  72;  74,  82;  76,  87;  76,  63;  79,  76;  80, 103 
81, 137;  83, 132;  83, 137;  84, 144;  85, 136;  87, 97: 
88,  93;  89, 110;  90, 101;  91, 127;  93, 127;  93, 139: 
94, 128;  95, 145;  96, 133;  97, 172;  03, 196;  03, 186; 
04,185;  05,194;  06,204;  07,217;  08,228;  09,236: 
10,  267,  282;  11,  290;  13, 342. 

In  cbarge: 

Col.  J.  H.  Simpson.    R.,  70,  421. 

Maj.  Wm.  P.  Craighill,  1871-85,  71,  71,  685.  R., 
71,  614-620;  73,  687;  73,  765;  74,  ii,  24;  75,  ii,  68; 
76,  288;  79,  500;  80,  637;  (Lt.  Col.)  81,  879;  83, 
863;  83,  678;  84,  902. 

W.  F.  Smith,  V.  S.  agent,  1885-97.  R.,  86,  888; 
87,  851,  863;  (Maj.)  89,  902;  90,  940;  91, 1191;  93, 
973;  93, 1218;  94,  895;  95, 1136;  96, 965;  97, 1296. 

Col.  Peter  C.  Hains,  1902.    R.,  03, 1073. 

Capt.  J.  C.  Sanford,  1903.    R.,  03, 1009. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  R.,  04, 1261;  05, 
1136;  06, 1080;  (Col.)  07, 1148;  08, 1190. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1195. 

Col.  Thos.  L.  Casey,  1910-11.  R.,  10, 1321;  11, 
1416. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    ».,  13, 1635. 

Assistants: 

W.  Popp.    R.,  71,  616. 

C.  J.  Bates.    R.,  71,  616. 

Capt.  C.  B.  Phillips,  71, 71;  73,  71;  74,  78. 

Lt.  Thomas  Turtfe,  73,  71;  74,  78;  79,  75. 

Capt.  J.  W.Cuyler,  79,76. 

C.  Humphreys.    R.,  87,  852. 


ESTIMATES.    (See  Projects.) 

By  Wm.  Popp,  adopted  by  Maj.  Craighill,  dr 
entrance  way  at  the  mouth  and  a  basin  abreast  of 
Cambridge,  if  10'  d.,  $36,000;  121,600  if  8'  d.,  71, 614 
616, 618;  74, 82,  ii,  24.  '      '      ' 

LEGISLATION. 

Company  chartered  by  Maryland,  1868,  for  imp 
of  the  H.,  etc.,  petitioned  to  have  their  charter 
confirmed  by  the  U.  S.,  71, 619. 

OBSTRUCTIONS.    (See  Projects.) 

OPERATIONS. 

1870-71.  Dr.  by  contract  in  progress,  71,  75 
615.  ' 

1871-73.  Dr.  ceased  the  last  day  of  Aue  (or 
wantoffunds,  73,  68,687. 

1873-73.  Dr.  commenced  Sept.  10.  Width  of 
entrance  was  increased  from  50'  to  100',  and  nearly 
all  of  the  inner  basin  was  dr.  to  a  d.  of  8',  73, 72, 76S 

1873-74.  Dr.  ceased  Aug.  11, 1873;  entrance  w 
to  126',  74,82,  ii,  24. 

1878-79.  Dr.  by  contract  in  the  inner  H.  and 
approaches,  79, 76,  501. 

1883-85.  Enlargement  of  H.  by  dr.  to  extent 
of  available  funds,  84, 902;  85, 888. 

1888-89.    23,000c.y.  dr.,  89,902. 

1893-93.    42,744  0.  y.,  s.  m.,  dr.,  93, 1218. 

1893-94.    11,862  e.  y.,  s.  m.,  dr.,  94, 896. 

1894-95.  26,429  c.  y.,  p.  m.,  dr.,  and  the  proj. 
coinpleted,  95, 1137. 

1903^4.  Chan,  was  dr.  inside  the  drawbr.  for 
8'  X  130'  X  450';  13,690  c.  y.  removed,  04, 1261. 

1905-06.    23,230  c.  y.  removed,  06, 1080. 

1907-08.  7,240  c.  y.  dr.,  of  which  1,320  c.  y. 
was  mainten.  work.,  08, 1190. 

1910-11.  16,760  c.  y.  dr.  under  contract  for 
completing  proj.,  and  13,451  c.  y.  for  maintm., 
restoring  proj.  d.  for  1,700'  to  point  opposite  phos- 
phate works,  11, 1416. 

1911-13.  ll,50Oc.  y.  dr.  under  contract,  restor- 
ing proj.  dimensions  for  distance  above  and  below 
SS.  wharf,  13, 1635. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  71, 616-620;  79, 600;  84, 144. 

Until  protective  works  are  constr.  the  chan. 
across  the  bar  will  have  a  tendency  to  fill  so  as  to 
require  redr.,  96,  966. 

General  description  of  previous  imp.,  03, 196. 

Max.  draft  below  br.,  12';  above  br.,  8';  range  ol 
tide,  1.7',  13, 343. 

H.  on  e.  side  of  B., -about  20  m.  above  mouth, 
and  65  m.  se.  of  Baltimore  H.,  13, 342. 

PLANS.    (See  Projects.) 

By  W.  F.  Smith,  1887,  dr.  chan.  12'  x  150'  to  the 
RR.  wharf,  10'  to  the  drawbr.,  and  8'  to  the  head  ol 
the  wharfage;  est.,  $17,136,  87, 853. 

PBIVATE  WORK. 

About  $8,000  was  raised  and  expend,  by  the 
citizens  in  1869  in  dr.  and  building  a  j.,  71,  617. 
Results,  79,  501. 

PROJECTS. 

By  Maj.  Craighill,  1871,  dr.  a  chan.  of  entrance  to 
Chqptank  Creek  and  a  basin  8'  d.  abreast  of  Cam- 
bridge, 74,  il,  24.  Modified  in  1874  for  enlargement 
of  basin  and  Chan,  leading  thereto,  79,501.  Amount 
app.  from  1871  to  1879,  incl.,  $32,600,  87, 852. 

In  1890,  after  an  expend,  of  $42,500,  $7,736  was 
est.  as  required  for  completion  of  existing  proj .,  90, 
940  941'  91  1193. 

By  Maj.  Smithj  1893,  for  the  expend,  of  as  much 
of  the  available  funds  as  might  be  needed  tor  dr.  m 
Cambridge  H.  below  the  br.  in  accordance  with  act 
July  13,  1892,  that  no  money  should  be  expend,  on 


♦Allotment. 


rSee  pp.  14-22  for  1 
Lexplanatlons,  etc. J 
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this  imp.  above  the  br.  until  the  draw  in  it  should 
be  w.  to  accommodate  the  C.  of  the  R.,  93,  1218. 
Sec.  of  War,  1894-95,  approved  the  plans  of  the 
Dorchester  Co.,  Md.,  commissioners  for  alteration 
of  the  br.,  providing  for  a  draw  opening  of  49'  li", 
9S,  1137. 

Maj.  Smith,  1896,  est.  the  total  cost  of  completing 
the  imp.  would  be  $8,120,  97,  1297;  embracing 
12'  X  150'  chan.,  from  12'  curve  in  Choptank  R.  to  a 
point  600'  outside  B.,  C.  &  A.  Ry.  Co.'s  wharf,  etc.; 
from  SS.  wharf  to  mill  wharf,  etc.,  increasing  w. 
of  lower  H.  40'  on  n.  side,  and  widening  upper  H. 
aver,  of  360'  along  dr.  chan.  to  8',  07, 218. 

Act  June  13, 1902,  app.  $74,000  for  certain  Hs.  and 
Rs.  on  the  e.  shore  of  Maryland;  $3,000  of  this 
allotted  to  Cambridge  H.,  for  extension  of  the  8' 
chan.  farther  up  the  H.  inside  the  drawbr.,  the  w. 
of  the  Chan,  to  be  150',  03, 186;  13, 343. 


Completion,  1897,  proj.  delayed;  $8,120  for  main- 
ten,  added  to  est.;  mcreased,  1907,  to  $13,858.25, 07, 
218. 

SURVEYS. 

Au.  act  July  11,  1870;  assigned  to  Col.  Simpson, 
and  made,  1870,  by  Wm.  Popp  and  C.  J.  Bates. 
R„  71, 614, 620. 

Resur.  of  H.  and  approaches,  80,  638. 

Au.  act  Aug.  6,  1886;  made  by  Maj.  Smith,  87, 
851,  853. 

Sur.  au.  act  June  3,  1896;  made,  1896,  by  Maj. 
Smith  {B.  fav.;  see  Projects),  97, 1297. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909;  est.,  $14,S00,i 
10,  282. 

Maps.'    Of  Wm.  Popp's  sur.,  mentioned,  71, 615. 


J-364 


WARWICK  (Secretary  Cr.)  RIVER,  MD. 


APPROPRIATIONS. 

1880,   13,000.00,80,637. 


1881, 
1892, 
1894, 


1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


3,000.00,81,878. 

6,000.00,93,1217. 

2,000.00,96,1135. 

2,000.00,96,964. 

2,000.00,99,1388. 
*4,000.00,  03, 1076. 
*1,909.00,  05,  1139. 
*3,493.87,  07, 1152. 
*3,000.00,  09,  1199. 
*3,000.00,  10, 1326. 
*1,578.95,  11,1420. 
*4,000.00,  13,1639. 


Total,     38,981.82 

COMMERCE. 

Present  and  prospective  C,  80,  637. 
Imp.  has  had  no  effect  on  rates,  10, 271. 
Slight  morease  smce  1903, 13, 346. 
1911,  73,056 1.;  value,  $3,719,623, 13,  346. 

CONTRACTS. 

1880.  American  Dredging  Co.,  dr.,  18*  c.  y., 
81, 878. 

1881.  American  Dredging  Co.,  dr.,  20it  o.  y., 
81  878 

1893.  C.  T.  Caler,  dr.,  lOtc.  y., p.  m.  ($5,381.10), 
93  1218 

1894.  Baltimore  Dredging  Co.,  dr.,  19.8$  o.  y., 
p.  m.,  95, 1135. 

1896.    C.  T.  Caler,  dr.,  9.5i|!  c.  y.,  p.  m.,  97, 1278. 

1899.  Baltimore  Dredging  Co.,  dr.,  12.4il;  c.  y., 
p.  m.,  00, 1651. 

1903.  American  Paving  &  Construction  Co., 
dr.,  194  c.  v.,  s.  m.,  03, 1014. 

1905.  Maryland  Dredgmg  &  Contracting  Co., 
dr.,  120  c.  v.,  06, 1084. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  194!  c.  y.,  07, 1162. 

1909.  River  &  Harbor  Impvt.  Co.,  dr.,  11.96i|! 
c.  y.,  10, 1325. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,18Mc.y.,  11,1^0. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  ISJit  c.  y.,  13, 1639. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 103;  81, 136;  83, 
132;  83, 137;  89,  112;  91,  132;  93, 138;  94, 127;  95, 
144;  96, 132;  97, 166;  98, 169;  99, 195;  00,  222;  01, 
268;  02, 198;  03, 188;  04, 187;  05, 196;  06, 207;  07, 
220;  08, 230;  09,  238;  10, 270;  11,  293;  13,  345. 

In  charge: 

Lt.  Col.  W.  P.  Craighm,  1879-83.  B.,  80,  636; 
81,  877;  83,  862;  83,  678. 

Maj.  W.  P.  Smith,  U.  S.  agent,  1888-1900.  B.,  89, 
918;  91, 1218;  93, 1216;  94, 894;  95, 1134;  96,  964; 
97, 1277;  98, 1163;  99, 1387;  1900, 1650. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1383. 


Col.  P.  C.  Hahis,  1902.    B.,  03, 1075. 

Capt.  J.  0.  Sanford,  1903.    B.,  03, 1014. 

Lt.  Col.  E.  L.  Hoxie,  1904-08.  E.,  04, 1265;  OS, 
1139;  06, 1083;  (Col.)  07, 1152;  08, 1194. 

Maj.  W.  E.  Craighill,  1909.    B.,  09, 1199. 

Col.  Thos.  L.  Casey,  1910-11.  B.,  10,  1324;  11, 
1420. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    E.,  13, 1639. 

Assistants: 

J.  L.  Seager.    B.,  80,  637. 
Capt.  E.  H.  Euffner,  81, 129. 
Lt.  W.  M.  Black,  81, 129. 
Capt.  Thomas  Turtle,  81, 129. 
A.  Stierle.    E.,  89, 919;  91, 1218. 


y.    dr.   from  chan.   and 


OPEBATIONS. 

1880-81.  29,215 
turning-basin,  81,  878. 
1893-93.  53,811  c.  y.,  p.  m.,  dr.,  93, 1217. 
1894-95.  3,816  c.  y.,  p.  m.,  dr.,  96, 1135. 
1895-96.    4,645  c.  y.,  p.m.,  dr.,  96,964. 

10,451  c.  y.,  p.  m.,  dr.,  98, 1163. 

4,561  c.  y.,  p.  m.,  dr.,  99, 


1897-98. 
1898-99. 
1899-00. 
1903-04. 
19O5-06. 
1907-08. 


13,797  c.y.,  p.  m.,  dr.,  00, 1650. 
16,055  c.  y.  dr.,  04, 1265. 


14,326  c.  y.  dr.,  06, 1083. 
16,488  0.  y.  dr.,  08, 1194. 
1909-10.    20,998 c.  y.  dr.,  10, 1324. 
1910-11.    14,290  c.  y.  dr.,  restoring  chan.  from 
Harrisons  Gut  to  entrance  of  turning-basin,  about 
2,600',  as  well  as  s.  side  of  latter  for  400',  11, 142  . 
1911-13.    7,588  c.  y.  dr.,  13, 1639. 

PHTSICAL  CHABACTEEISTICS. 

Descriptionofthelocality,  89, 919;  91,1219;  10, 
270. 

Max.  draft  over  shoalest  part  of  chan.,  9i',  13, 
346. 

PLANS. 

By  W.  F.  Snaith,  1889,  12'  l.-w.  chan.  100'  w. 
across  the  bar  at  the  river's  mouth;  est.,  $27,000, 
89  920 

By  Maj.  Smith,  U.  S.  agent,  1892,  dr.  chan.  10'  x 
100'  from  10'  in  the  Choptank  R.  to  the  wharves  at 
Secretary  Landing;  est.,  $18,600,  93, 1217. 

PROJECTS. 

By  Lt.  Col.  Craighill,  1880,  imp.  Secretary  Creek 
by  excavation  of  a  7'  l.-w.  chan.  75'  w.  from  mouth 
up  to  the  town  of  East  New  Market;  est.,  $3,500, 
80,  637. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1879;  made,  1880,  by  Lt.  Col. 
CraighUl,  79,  81;  80,  636. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Smith,  U.  S.  agent,  89,  919. 

Sur.  made,  1891,  by  Maj.  Smith,  V.  S.  agent,  91, 
1219. 


♦Allotment. 


>  H.  D.  560,  61st,  2d. 
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3-265 


CABIN  CREEK,  MD. 


COMMEBCE. 

Unimportant,  80,  739. 

ENGINEERS. 

In  charge.   Maj.  W.  P.  CraighUI,  1880. 
738. 


B.,  80, 


PHTSICAL.  CHABACTEBISTICS. 

Description,  80, 739. 

StJBTETS. 

Sur.  au.  act  Mar.  3, 1879;  79, 81. 
Ex.  by  Maj.  W.  P.  Craighill,  80, 739. 


J-367         LINCHESTEK  RIVER  (Hunting  Cr.),  MD. 


ENGINEERS. 

Chief  ot  Engineers.    B.,  91, 131, 1202. 

In  charge.    Maj.  W.  F.  Smith,  U.  S.  agent,  1891. 
K.,  91, 1203. 

Assistant.    A.  Stierle.    E.,  91, 1203. 

PHYSICAL  CHABACTEBISTICS. 

Description  of;  a  small  prong  o£  the  Choptank  K.; 


stream  forms  part  of  s.  boimdary  of  Caroline  Co., 
Md.,  and  was  formerly  called  Himting  Cr.,  91, 1203. 

SURVEY. 

Ex.  an.  act  Sept.  19,  1890;  made,  1890,  by  Mai. 
Smith  (B.  unfav.),  91, 1203.  - 


J-391 


TUCKAHOE  CREEK  (River),  MD. 


APPROPEIATIONS. 

1912,  S15,600,  13, 1646. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80, 110;  85, 137;  08, 
240;  09,  248;  13,  353. 

Boards.    BEBH.    R.,  09,  248. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1879.    B.,  80,  736. 
W.  F.  Smith,  U.  S.  agent,  1884-88.    B.,  85,  908, 
909,  91;:  89,  921. 
Col.  B.  L.  Hoxie,  08,  218. 
Maj.  W.  B.  Craighill,  09, 224. 
Lt.  Col.  W.  C.  Langfltt,  1912-.    B.,  13, 1646. 

Assistants: 

3.  L.  Seager.  B.,  80,  737. 
T.  I.  George.  B.,  86,  010. 
A.  Stierle.    B.,  89, 922. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  80,  737;  89,  922. 
Average  rise  and  fall  of  tide,  2.3',  13,  353. 
Stream  navigable  to  Hillsboro,   12i  m.  above 
mouth,  13,  363,  354. 

PLANS. 

By  Lt.  Col.  CraighUI,  1880,  Chan.  8'  x  200'  1.  w. 
Hillsboro  to  Waymans,  and  one  6'  x  75',  Waymans 
to  mouth;  est.,  141,250,  80,  738. 


By  W.  F.  Smith,  imp.,  Waymans  Wharf  to 
Hillsboro,  by  excavating  8'  x  75',  cost,  $55,575;  or 
a  similar  cban.  60'  w.,  cost,  S46,200,  85,  910. 

By  W.  F.  Smith,  1889,  chan.  10'  1.  w.  and  50'  w. 
from  Waymans  Wharf  to  the  br.  at  Hillsboro;  est., 
$42,000,  89,  923. 

PBOJECTS. 

Act  July  25, 1912,  au.  chan.  8'  x  50'  m.  1.  w.  from 
Waymans  Wharf  for  1  m.,  to  Eolphs  Landing,  and 
removal  of  shoals  below  Waymans  Wharf;  est., 
$15,600,  13,  354. 

SUEVEYS. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Lt.  Col. 
Craighill,  79, 81  (see  Flans),  80,  736. 

Ex.  and  sur.  au.  act  July  5,  1884;  made,  1884-85, 
by  W.  F.  Smith,  U.S.  agent  (see  Plans),  86, 908, 909. 

Ex.  au.  act  Aug.  11, 1888;  made,  1889,  by  W.  F. 
Smith. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  from  Way- 
mans Wharf  to  town  of  Hillsboro,  08,  240.  K.  by 
Coh  Hoxie,  1907  and  1908,  with  view  to  obtaining 
increased  d.;  est.,  $15,600,i  09,  248. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  354. 

Maps.' 


J-316  LA  TRAPPE  (Dividing  Cr.)  RIVER,  MD. 


APPEOPEIATIONS. 

1892,  $2,500.00. 
4,750.00. 
*1,867.60,  05,  1141. 
*2, 135.  39,  07, 1154. 
*3,000.00,O9, 1201. 
*1,678.95,  11,1422. 
*3,000.00, 13,  1643. 


1894, 
1906, 
1907, 
1909, 
1911, 
1912, 


Total,  18,831.84 


COMMEBCE. 

Satisfactorily  provided  for,  1896,  by  existing  imp., 
97, 1296. 
Imp.  has  had  no  effect  on  f.rates,  10,273;  13,350. 
Increasing  slowly;  1911, 18,530 1.,  13, 350. 

CONTBACTS. 

1893.  C.  T.  Caler,  dr.,  10*  c.  y.,  p.  m.,  93, 1216. 

1894.  Baltimore  Dredging  Co.,  dr.,  15f  c.  y., 
s.  m.,  96, 1133. 


♦Allotment. 


>  H.  D.  1160,  60th,  2d. 


rSee  pp.  14-22  for  n 
L explanations,  etc.J 
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1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  1200.  y.,  06, 1085. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,19*0.  y.,07, 1155. 

1909.  Eiyer  &  Harbor  Impvt.  Co.,  dr.,  H.96it 
c.  y.,  10, 1327. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  ISJt  0.  y.,  la,  1643. 

ENGINEERS. 

Chlel  of  Engineers.  B.,  84, 151,  89,  112;  91, 
132-  93,138;  94,126;  96,144;  96,131;  97,166, 171; 
98,169;  99, 194;  00,  222;  01,  268;  03,  200;  03, 191; 
04, 190;  05,  198;  06,  209;  07,  222;  08,  232;  09, 
240;  10, 272;  11,  295;  IS,  349. 

In  cbarge: 

U.  Col.  W.  P.  Craighill,  K.,  84,  962. 


Capt.  T.  Turtle,  K»  84,  963. 
Maj.W.  F.  Smitli,  U .  S.  agent, 


[ai. W .  F.  Bnntn,  v. a.  ageni,  1888-1900.  B., 89, 
920;  91, 1215;  93, 1215;  94,  892;  95, 1132;  96,  962; 
97, 1276, 1295;  98, 1161;  99, 1386;  00, 1648. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1382. 

Col.  P.  C.  Hams,  1902.    B.,  02, 1078. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1019. 

Ltf  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 1270;  05, 
1141;  06, 1085;  (Col.)  07, 1154;  08, 1196. 

Mai.  W.  E.  Craighill,  1909.    E.,  09, 1201. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10,  1327;  11, 
1422. 

Lt.  Col.  "W.  C.  Langfltt,  1912-.    E.,  IS,  1643. 

Assistants. 

J.  L  Seager,  R.,  84, 963. 

A.  Stterle.    E.,  89,  920;  91,  1215, 1217. 

OFEBATIONS. 

1898-93.  20,000  c.  y.,  p.  m.,  dr.,  93, 1216. 
1895-96.  26,998  0.  y.,  s.  m.,  dr.,  96,  962. 


1906-06.  13,866  c.  y.  dr.,  06, 1085. 

1907-08.  10,068  c.  y.  dr.,  08, 1196. 

1909-10.  22,606  c.  y.  dr.,  10, 1327. 

1911-18.  7,600  c.  y.  dr.  lor  mainten.,  18, 1643. 

PHYSICAL,  CHARACTERISTICS. 

Description  ot,  89,  921;  91, 1216. 

Max.  draft,  11'  across  bar,  8'  inside;  tides,  etc., 
18, 350. 

Formerly  known  as  Dividing  Creek;  is  a  trib.  of 
Choptank  R.  (q.  v.);  is  a  small  tidal  basin,  3  m.  1. 

PLANS. 

In  1889  Mai.  Smith  est.  cost  of  dr.  desired  chan. 
at  S13;000,  89, 921. 

PRIVATE  WOBK. 

Increase  from  4'  to  8'  by  private  subscription, 
13,  549. 

PEOtlECTS. 

By  Maj.  Smith,  1892,  chan.  11'  x  160'  across  the 
bar  at  the  mouth,  and  dr.  existing  chan.  inside  the 
R.  where  needed  to  8'  x  75'  from  mouth  to  Trappe 
Landing;  est.,  17,250,  93,  1215.  Est.  increased, 
1896,  to  $9,750  on  account  of  shoaling  tn  the  upper 
R.  since  the  last  sur.,  96,  962. 

SUB  VETS. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Lt.  Col.  Craig- 
hill (R.  unfav.)  and  Capt.  Turtle,  84,  962,  963. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Smith,  89,  920. 

Sur.  made,  1891,  by  Maj.  Smith,  91, 1216. 

Sur.  au.  act  June  3,  1898.  E.,  Maj.  Smith,  1896 
(E.  unfav.;  see  Commerce),  97, 1296. 


J-323 


TRED  AVON  RIVEK,  MD. 

(See  J-323a.) 


APPEOPBIA'nONS. 

1880,     J3, 000,  80,640. 


1881, 
1912, 


3,000,  81,  881. 
9,200,  18, 1647. 


Total,  16,200 

COMMERCE. 

Described,  80, 639. 

CONTEACTS. 

1880.  American  Dredging  Co.,  dr.,  20$  c.  y., 
81, 881. 

1881.  American  Dredging  Co.,  dr.,  22$  c.  y., 
81,882. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  80, 103, 110;  81, 138; 
83, 133;  83, 138;  18,  354. 

In  cbarge: 

Lt.  Col.  W.  P.  Craighill,  1879-83.    B.,  80,  638; 
81, 880;  88,  863;  83, 679. 
Lt.  Col.  W.  C.  Langfltt,  1912-.    E.,  13, 1647. 

Assistants: 

J.  L.  Seager.    E.,  80, 639. 
Capt.  E.  H.  Eufflner,  80, 98. 
Capt.  Thomas  Turtle,  80, 98. 


OPERATIONS. 

1880-81.    27,094  c.  y.  dr.,  81,  881. 

PHYSICAL  CHAEACTEEISTICS. 

This  stream,  formerly  called  Tredhaven  Creek, 
is  tributary  to  Choptank  R.,  which  it  joins  about 
10  m.  from  its  mouth.  It  rises  in  Talbot  Co.,  Md., 
is  about  10  m.  1.,  and  flows  in  a  general  s.  direction; 
imp.  section  is  3  m.  1.  The  controlling  d.  before 
beginning  of  imp.  was  less  than  7'  to  Easton  Pt., 
18,  364,  355. 

PEOJECTS. 

By  Lt.  Col.  CraighiU,  1879,  8'  m.  1.  w.  chan. 
150'  X  3  m.  below  Easton;  est.,  $8,250,  80,  639. 

Act  July  25, 1912,  au.  restoring  chan.  formerly  dr. 
from  Pea<ih  Blossom  Creek  to  Easton  Pt.  8'  d., 
m.,1.  w.,  and  150'  w.,  w.  out  at  upper  end;  est., 
$9,200, 13,  365. 

SUE  VETS. 

An.  act  Mar.  3,  1879,  79,  81;  inade,  1880,  by  Lt. 
Col.  Craighill,  80,  638. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  with  view 
to  securing  increased  w.  of  chan.  from  Easton  Pt. 
to  mouth  of  Peach  Blossom  Creek.  E.  byLt.  Col. 
Langfltt,  Oct.  6, 1910,  and  June  26, 1911,'  13,  363. 


30462°— H.  Doc.  740,  63-2 


1  H.  D.  399,  62d,  2d. 
— ^23 
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J-333(a)  EASTON  POINT  HARBOR,  MD. 

(See  also  J-323.) 


ENGINEERS. 

Cblet  of  Engineers.   B.,  8S,  137. 
In  cbarge.    W.  F.  Smith,  U.  S.  agent. 
890. 
Assistant.    W.  F.  Smith.    K.,  85, 890 


FHTSICAL  CHABACTEBISTICS. 

Imp.  already  made  on  Tread  Haven  Creek  snf- 
B.,  85,      ficient,  85,  890. 

SUE  VET. 

Ex.  au.  act  July  5, 1884;  made  by  W.  F.  Smith 
85, 890. 


J-354 


TILGHMAN  ISLAND  HARBOR,  MD. 


APPROPRIATIONS. 

1912,  S7,820,  18, 1647. 

ENGINEERS. 

Cbicf  of  Engineers.    R.,  13, 354. 

Boards.    BEBH.    R.,  IS,  363. 

In  cbarge.    Lt.  Col.  W.  C.  Langfltt,  1912-.    B., 
13, 1647. 

PHYSICAL  CHARACTERISTICS. 

Dimensions  of  H.,  1,200'  x  600';  controlling  d., 
6i',  13,  364. 
Avalon  is  the  head  of  navigation.    H.  is  situated 


at  e.  aide  of  Tilghmans  Isld.,  bet.  Chesapeake  B 
and  Choptank  E.,  60  m.  from  Baltimore  H.,  12 
364. 

PROtTBCTS. 

Act  July  26, 1912,  au.  proj.  for  anchorage  basin  n. 
from  the  SS.  wharf,  10'  x  300'  x  700'  d;  est.,  $7,820.' 
13,354.  '       .     .     . 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  June  26, 1910,  with  view 
to  securing  increased  d.  R.  by  Lt.  Col.  Langfltt, 
Oct.  8, 1910,  and  May  22, 1911;  est.,  $7,820,'  13, 363. 

Maps.i 


J-355 


BLACK  WALNUT  HARBOR,  MD, 


ENGINEERS. 

Cbiet  of  Engineers.    R.,  93, 143. 
In  cbarge.    Maj.  W.  F.  Smith,  U.  S.  agent,  1893. 
R.,  93, 1237. 
Assistant.    A.  Stierle.    R.,  93, 1240. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  on  s.   extremity  of  Tilghmans 


Isld.,  In  Talbot  Co.,  Md.,  just  inside  mouth  of 
Choptank  R.,  93, 1240. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Mai.  Smith, 
1892  (B.  unfav.),  93, 1239. 


J-36S 


CLAIBORNE  HARBOR,  MD. 


APPROFKIATIONS. 

1902,     *$16, 000. 00,  03, 1073. 


1906, 

*1,863.36,05, 

1135. 

1907, 

*3, 440.  24,  07, 

1147. 

1909, 

*12,000.00,O9, 

1194. 

1910, 

*14,597.81, 10, 

1320. 

1911, 

*3, 947. 37,  11, 

1415. 

1912, 

*3,000.00,  13, 

1634. 

Total, 

2  53,848.77. 

COIMQVIEBCE. 

Imp.  Intended  to  develop  a  large  trade  in  receiv- 
ing, canning,  and  shipping  oysters,  96, 1200. 

Description  of,  00, 1681. 

Imp.  has  not  affected  rates;  tonnage,  1903,  89,649 
t.;  1910, 104,201 1.,  10,  267;  1911,  105,611 1.,  13,  342. 

CONTRACTS. 

1903.  American  Paving  &  Construction  Co., 
dr.,  19{|!  c.  y.,  s.  m.,  03, 1009. 

1906;  Maryland  Dredging  &  Contracting  Co., 
dr.,  120  0.  v.,  06, 1080. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*  c.  v.,  07, 1147. 

1909.  River  &  Harbor  Impvt.  Co.,  dr.,  11.95i|i 
c.  y.,  10, 1320. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  57,400c.  y.,  at  18iS(to.  y.,  11, 1415. 

1911.  Sanlord  &  Brooks  Co.,  i.  constr.  (about 
263'),  at  $2,087.25,  11, 1415.  Maryland  Dredging  & 
Contracting  Co.,  dr.,  17,763  c.  y.,  at  ISi*  c.  y.,  13, 
1634. 


ENGINEEBS. 

Cblef  et  Engineers.  B.,  95,  157;  99,  203; 
00,  230;  03,  196;  03,  185;  04,  186;  Q5, 194;  06, 
203;  07,  216;  OS,  226;  09,  233;  10,  265;  11,  289; 
13,  341. 

In  cbarge: 

Col.  W.  P.  CraighiU,  1890-95.    B.,  95, 1200. 

Maj.  Wm.  F.  Smith,  U.  S.  agent,  1900-.  K, 
00, 1677, 1680. 

Col.  Peter  C.  Hains,  1902.    E.,  03, 1073. 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1008. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  B.,  04, 1260;  06, 
1134;  06, 1079;  (Col.)  07, 1147;  OS,  1189. 

Maj.  W.  E.  Craighill,  1909.    B,  09, 1194. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10, 1320;  11, 
1416. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    E.,  12, 1634 

Assistant.    C.  M.  Baird.    B.,  00, 1678. 

OPEBATIONS. 

1903-04.    68,170  c.  y.  removed,  04, 1261. 

1905-06.  13,851  c.  y.  removed  in  mainten.,  06, 
1079. 

1907-08.  16,258  o.  y.  removed  in  mainten.,  08, 
1189. 

1909-10.  77,829  c.  y.  removed,  restoring  cnan. 
to  12'  at  m.  1.  w.,  10, 1320. 

1910-11.  57,414  c.  y.  dr.,  proj.  completed; 
work  of  j.  constr.  in  progress,  11, 1415. 

1911-13.  253'  of  j.  constr.  under  contract; 
completed  July  29,  1911;  18,866  c.  y.  dr.,  restormg 
Chan,  to  proj.  dimensions,  12, 1C34. 


*Allotm6nt. 

1  H.  D.  400,  62d,  2d. 

!  Of  this  amount,  $l,202.i 


)  was  turned  into  Treas.,  1910, 10, 1320. 


r  See  pp.  ]  4-22  fori 
Lexplahatlons,  etc.J 
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PHYSICAL  CHABACTERISTICS. 

Description  of,  95, 1200;  00, 1678;  03, 196. 

Scour  at  Tilghmans  Ft.,  10, 206. 

Max.  draft  over  slioaleut  piirt  of  chan.,  1911,  10'; 
1.  of  imp.  sections,  2,040',  11,  289;  at  close  of  fiscal 
year  1912,  about  12',  18,  342. 

Located  e.  side  of  Eastern  B.,  a  tributary  of 
Chesap^e  B.,  about  42  m.  se.  of  Baltimore  H., 
la,  341. 

PRIVATE  WORK. 

Dr.  by  Baltimore  &  Eastern  Shore  RR.  Co.,  at  a 
cost  of  about  $20,000,  95, 1200. 

PROJECTS. 

Maj.  Smith  est.,  1899,  $17,490  for  12'  chan.,  00, 
1681. 


Adopted  by  act  June  13,  1902  (in  accordance 
•with  est.  and  plans  of  Maj.  Smith,  1899),  for  dr. 
Chan.  12'  x  300'  ra.  I.  w.  from  12'  contour  in  Eastern 
B.  to  ER.  p.  in  H.,  a  distance  of  about  1,900',  then 
shoreward  along  s.  side  of  said  p.  for  195'  x  500'; 
est.,  $17,^90,  and  a  further  sum  of  $2,500  for  possible 
extension  of  existing  j.,'  03, 185. 

Insufficient  app.  prolonged  worlc;  est.  increased 
to  $27,408.30,  07,  217. 

SURVEYS. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Col.  Craighill, 
1894  (R.  unfav.),  96, 1200. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  ex.  made,  1899, 
by  Maj.  Smith  (R.  fav.);  sur.  made,  1899,  by  Maj. 
Smith  (see  Projects),  00, 1677, 1678, 1680. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12,  342. 


J-366 


MILES  RIVER,  MD. 


ENGINEERS. 
Chief  of  Engineers.    R.,  13, 363. 
In  ctiarge.    Col.  T.  L.  Casey,  13,  S 


SURVEY. 

Pre.  ex.  of  Chan,  connecting  Miles  B.  and  Tred 
Avon  E.  near  Eoyal  Oak,  Md.,  au.  act  Feb.  27, 
1911.    E.,  Col.  Casey,  July  6, 19112  (unfav.),  13, 363- 


J-385 


SKIPTON  CREEK,  MD. 


ENGINEERS. 

Cblef  of  Engineers.   B.,  81, 150;  83, 144;  85, 
137. 

In  charge: 

Lt.  Col.  W.  P.  Craighill.    K.,  88, 948. 

W.  P.  Smith,  U.  S.  agent.    B.,  86, 907. 

PLANS. 

By  Lt.  Col.  Craighill,  1882,  dr.  chan.  through  bar 


at  mouth  6'  x  100'  1.  w.,  with  turning-basin  at  Skip, 
ton  Landing  300'  x  200';  est.,  $16,000,  83,  949;  86, 
908. 

SUBVEYS. 

Ex.  au.  act  Mar.  3, 1881;  made  by  Lt.  Col.  Craig- 
hill, 83, 948. 

Ex.  au.  act  July  5,  1884;  made  by  W.  P.  Smith, 
U.  S.  agent,  85,  907. 


J-398 


ENGINEERS. 


KENT  ISLAND  NARROWS,  MD. 

(See  J-413.) 


Chief  nt  Endneers.    B«06, 214. 

In  charge. .  Lt.  Col.  E.  L.  Hoxie,  06, 196. 


SURVEY. 

Ex.  au.  act  Mar.  3, 1905;  E.,  Lt.  Col.  Hoxie,  July 
18, 1906  (unfav.),3  06, 214. 


J-413 


CHESTER  RIVER,  MD. 


APPROPRIATIONS. 

1873,  $15,000.00,  73,  72,  77,  760;  74,  81;  76. 
il,  64. 

5,000.00,  74, 81,  ii,  17;  76, 85,  ii,  64. 

6,000. 00,  76,  62,  63,  284;  77,  56,  273. 

3,000.00,  78,64,447. 

6,500.00,86,866. 

6,600,00,83,841. 

5,000.  00,  91, 1188. 

3,000.00,93,971. 

1,500.00,95,1128. 

1,600.00,96,959. 

3,200.00,99,1383. 
*5, 402. 00,  03, 1074. 
*1,245.00,  06,  1137. 
*2,417.36,  07, 1150. 
*5,000.00,O9, 1197. 
*3,000.00,  10, 1322. 
*2,368.42,  11, 1418. 


1874, 
1876, 
1878, 
1881, 


1892, 


1902, 
1906, 
1907, 
1909, 
1910, 
1911, 


Total,    74, 632. 78,  18, 1636. 

COMMERCE. 

Tonnage,  1910,  54,616  t,  11,  292;  1911,  69,000  t, 
13, 1637. 
US.  work  caused  lower  EE.  rates,  18,  344. 


CONTRACTS. 

1876.  W.  H.  Beard,  dr.,  lejif  c.  y.,  76,  86,  il, 
64;  76,  283,  284. 

1881.    D.  Constantine,  dr.,  270  o.  v.,  83,  841. 

1891.  National  Dredging  Co.,  dr.,  100  c.  y., 
91, 1189. 

1898.  American  Dredging  Co.,  dr.,  150  c.  y., 
o.  m.,  93, 1212. 

1896.    Baltimore  Dredging  Co.,  dr.,  19.80  c.  y., 
p.  m.,  95, 1129. 
1896.    C.  T.  Caler,  dr.,  9.50  o.  y.,  p.  m.,  97, 1274 

1899.  Baltimore  Dredging  Co.,  dr.,  12.40  c.  y., 
p.  m.,  00, 1646. 

1903.  American  Paving  &  Construction  Co., 
dr.,  190  c.  v.,  03, 1010. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  120  c.  y.,  06, 1082. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  190  c.y.,  07, 1150. 

1909.  River  &  Harbor  Impvt.  Co.,  dr.,  11.950 
c.  y.,  10, 1322. 

1910.  Marylsmd  Dredging  &  Contracting  Co., 
dr.  about  14,200  o.  y.,  at  18i0  c.  y.,  11, 1418. 

1911.  M:axyland  Dredging  &  Contracting  Co., 
dr.  about  10,668  c.  y.,  at  18J0  c.  y.,  13, 1636. 


♦Allotment. 


1  H.  D.  81,  66th,  1st. 


2  H.  D.  465,  62d,  2d. 


'  H.  D.  69,  S9th,  1st. 
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ENGINEERS. 

Chief  ol  Englnpers.  E.,  73,  74;  73,  71,  77; 
74, 81;  75,  85;  76,  62;  77,  56;  78,  63;  79,  75;  80, 
100,  111;  81,  132,  150;  83,  129,  130;  83,  133,  134; 
84, 141;  85, 133;  86, 130;  87,  93;  89, 112;  90, 102; 
91, 126;  98, 126;  93, 136;  94, 125;  95, 142;  96, 129; 
97, 164;  98, 167;  99, 193;  00,  219;  01,  267;  02, 
197;  03,187;  04,186;  06,195;  06,205,214;  07,219; 
08,  229;  09,  236;  10,  268;  11,  291;  13,  344. 

Maj.  W.'P.'  Craighill,  1872-84;  73,  74.  E.,  73, 
760,  817-819,  826;  74,  u,  17;  75,  li,  64;  76, 283;  77, 
271;  79,  489;  80,  624;  (Lt.  Col.)  81,  839,  856;  83, 
841,  843;  83,  667,  669;  84,  893. 

Capt.  C.  B.  Phillips,  1878,  in  temporary  charge. 
E.,  78,  445. 

W.  F.  Smith,  U.S.  agent,  1884-1900.  E.,  85, 884; 
86,  866;  87,  838;  88,  747;  (map)  90,  954;  91, 1188; 
93,  970;  93,  1211;  94,  889;  95,  1128;  96,  958;  97, 
1273;  98, 1169;  99, 1383;  00, 1645. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01,  1381. 

Col.  Peter  C.  Hains,  1902.    E.,  03, 1074 

Capt.  J.  C.  Sanford,  1903.    E.,  03, 1010. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 1263;  05, 
1136;  06, 1081;  (Col.)  07, 1149;  08, 1191. 

Maj.  W.  E.  Craighill,  1909.    E.,  09, 1196. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10, 1322;  11, 
1417. 

Col.  W.  C.  Langfltt,  1912-.    E.,  13, 1636. 

Assistants: 

W.  Popp.    E.,  73,  818,  826. 
H.  Bacon.    E.,  75,  ii,  64;  81,  866. 
Capt.  C.  B.  Phillips.    E.,  76, 284;  77, 273. 
Lt.  Thomas  Tm-tle,  75,  84;  (Capt.)  83,  127;  83, 
131. 
Lt.  Edward  Maguire,  75,  84;  76,  62. 
Capt.  E.  H.  Eufiner,  82, 127. 
Lt.  C.  McD.  Townsend,  S3, 131;  84, 139. 
A.  Stierle.    E.,  90,  965. 

ESTIMATES.    (See  Projects.) 

By  W.  Popp,  adopted  hy  Maj.  Craighill,  dr.  7' 
Chan,  through  causeway,  S23,100;  dr.  6'  chan., 
S15,0D0,  73,  760,  817,  818,  826;  74,  ii,  17.  For  T 
Chan.,  increased  to  S25,000  hy  Maj.  Craighill  on 
account  of  long  delays  in  operations,  75,  86,  ii,  64; 

76,  63,  284.  Addl.  increase  of  53,000  for  same  cause, 

77,  57,  273. 

LEGISLATION. 

Maryland,  Apr.  11, 1874,  consented  to  the  removal 
of  the  causeway,  with  the  proviso  "  that  before  said 
causeway  should  he  cut  or  opened  there  shall  be 
bmlt  a  bridge  with  a  draw  of  not  less  than  60  f.," 
74,  81,  ii,  17. 

OPEEATIONS. 

History  of,  75,  ii,  64;  76,  283;  77, 271. 

Deferred  until  a  tar.  was  built;  74, 81,  ii,  17. 

1874-75.  Dr.  by  contract  m  progress,  76,  86, 
ii,  64;  about  10,000  c.  y.  removed,  76,  283. 

1875-76.  Dr.  continued;  about  88,000  c.  y.  re- 
moved, 76,  62,  63,  284. 

1876-77.  Dr.  under  contract  ceased  July  7, 
1876,  the  available  funds  being  exhausted;  addl. 
vent  through  the  causeway  was  given;  4  pile  wings 
constr.;  chan.  defined  by  guide  piles;  some  rip- 
rapping  done,  and,  June  28,  1877,  a  dr.  chartered 
by  the  day  to  dr.  at  the  sharp  turns  in  the  chan., 
77,  57,  272,  273. 


1877-78.    10,970  o.  y.  removed  by  dr.,  78,  446. 

1881-83.  Chan,  over  shoals  dr.  70'  w.  and  8'  d. 
atl.w.,  83,841. 

1883-83.  Chan,  being  w.  to  120'  as  orig.  pro- 
posed,  83, 130. 

1883-84.  Chan.  w.  to  120';  proj.  completed, 
86, 130. 

1891-92.    20,061  c.  y.  dr.,  93,  971. 

1892-93.    26,734  c.  y.,  p.  m.,  dr.,  93, 1211. 

1896-96.    5,502  0.  y.,  p.  m.,  dr.,  96,  969. 

1898-99.    10,483  c.  y.,  p.  m.,  dr.,  99, 1383. 

1899-00.    20,090  c.  y.,  p.  m.,  lir.,  00, 1646. 

1903-03.    23,907  c.  y.  dr.,  OS,  1011. 

1905-06.    9,296  c.  y.  dr.,  06, 1081. 

1907-08.    11,397  c.  y.  dr.,  08, 1191. 

1909-10.    21,463  c.  y.  dr.,  10, 1322. 

1910-11.  14,093  c.  y.  dr.  under  contract,  11, 
1417. 

1911-13.  11,494  c.  y.  dr.,  restoring  chan.  from 
Crumpton  to  Jones  Landing  to  6  m.  1.  w.,  and  w, 
of  60',  13,344,1636. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  73, 817-819,  827;  75,  ii,  65. 

Max.  draft,  1911,  at  m.  1.  w.  over  the  shoalest  part 
of  the  chan.  was  6',  11, 291. 

E.  rises  in  Kent  Co.,  Del.,  flows  sw.  into  Chesa- 
peake B.;  60  m.  I.  Proj.  covers  6}  m.;  its  lower 
end  33  m.  above  month,  13, 344. 

PEIVATE      (COUNTY      AND      PEIVATE) 
WOEK. 

A  solid  causeway  was  built  across  the  "Narrows'' 
about  1820  by  Queen  Anns  Co.;  also  a  tide  mill  and 
race  was  constr.,  to  the  injury  of  the  chan.,  73, 
817-819,  826;  drawbr.  built  by  the  county  authori- 
ties at  the  causeway,  76,  283;  repairs  made  to  the 
causeway  and  draw  by  the  county  authorities,  77, 
67,  272. 

PEOJECTS. 

Making  an  opening  through  the  causeway,  and 
dr.  a  Chan.  7'  x  100',  76,  ii,  64;  76, 283;  77, 271. 

By  Maj.  Craighill,  1874,  reopening  a  chan.  formerly 
existing  between  Chester  R.  and  Eastern  B.,  closed 
by  a  solid  causeway,  under  the  au.  of  Maryland*;'  ■ 
est.,  825,000,  75,  ii,  64;  85,  133.  Proj.  completed, 
at  a  cost  of  $26,000,  in  1878;  no  further  work  deemed 
necessary,  85, 133. 

By  Maj.  Craighill,  1881,  Spry's  landing  to  Cramp- 
ton,  excavation  of  chan.  8'  x  120'  m.  1.  w.;  est., 
113.167,  81,  867;  83,  667.  Proj.  completed  m  1883, 
83, 133;  86, 130. 

In  1889,  Maj.  Smith,  Crampton  to  Jones  Landing, 
excavation  of  a  chan.,  Crampton  to  1  m.  below 
Millington,  supposed  to  be  Jones  Landing,  6^  m., 
6'  X  60'  m.  1.  w.;  est.,  $12,760,  90,  966;  91,  1186; 
93,  971;  est.  increased,  1896,  to  114,260;  later  to 
119,562.50,  12,  344. 

SURVEYS. 

Au.  act  June  10, 1872;  assigned  to  Maj.  Craighill, 
72,  74,  and  made  by  W.  Popp,  in'  October,  1872. 
E.,  73,  817,  818,  825,  826. 

Under  dheetion  of  Maj.  Craighill,  1877-78,  79, 491. 

Eesur.  of  chan.,  1880,  80,  624. 

Eirby's  to  Spry's  landing,  au.  June  14,  1880; 
made,  1881,  by  Maj.  Craighill,  81, 150,  856. 

Sur.,  Crampton  to  Jones  Landing,  au.  act  Aug. 
11, 1888;  made,  1889,  by  Maj.  Smith,  90, 966. 

Ex.  au.  act  Mar.  3,  1905;  made,  1905,  by  Lt.  Col. 
Hoxie  (E.  unfav.),!  06, 214. 


J-418  WINCHESTER  HARBOR  (Creek),  MD. 


ENGINEEES. 

Chief  of  Engineers.    E.,  13,  362. 

In  charge.    Lt.  Col.  W.  C.  Langfltt,  13,  i 


SUEVEY. 

Pre.  ex,  au.  act  June  26,  1910.    E.  by  Col.  T.  L. 
Casey,  Oct.  17, 1910^  (unfav.),  13, 362. 


'  II.  D.  69,  59ih,  1st. 


2  H.  D.  275,  02d,  2d. 


[See  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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J-433 


QUEENSTOWN  HABBOB,  MB. 


APPBOPRIATIONS. 

1871,   tS.OOO.  00,  71,75,612. 


1872, 
1879, 
1896, 
1902, 
1905, 
1907, 
1910, 
1911, 
1912, 


6,000. 00,  78, 68,  686;  73,  71. 

3,000.00,79,75,488. 

5,000.00,97,1286. 
*12,000.00,  08, 1072. 
*4, 806. 60,  05, 1134. 
*4, 975. 70,  07,1146. 
*8,607.40,  10, 1319. 
*2,368.42,  11, 1414. 
*5,000.00,  18, 1632. 


Total,    56,568.02 

COMMEBCE. 

Increase,  79,  488. 

Description  of,  00, 1676. 

Imp.  has  had  no  effect  on  rates,  10, 265. 

Steadily  increasing;  1900, 12,373  t.;  1911,  28,142 1.; 
value,  il,389,460;  imp.  has  had  no  notable  eiiect  on 
rates,  13, 341. 

CONTRACTS. 

1871.  J.  W.  Parks,  dr.,  36$  c.  y.,  71,  612,  613; 
78, 686. 

1878.  M.  P.  Brainard,  dr.,  19H  c.  y.,  73,  759, 
760. 

1896.  C  T.  Galer,  dr.,  9§0  c.  y.,  p.  m.,  97, 1287. 

1908.  American  Paving  &  Construction  Co., 
dr.,  19*  c.  y.,  s.  m.,  03, 1007. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12i|!  c.  y„  06, 1079. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*  0.  y.,  07, 1146. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,18§tc.  y.,  11, 1414. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  18Jt  0.  y.,  18, 1633. 

ENGINEERS. 

Chief  of  Engineers.  K.,  70, 32, 70;  71,76;  73, 
68;  73,  71;  74,  80;  75,  86;  76,  62;  79,  75;  80, 100; 
81, 133;  83, 130;  83, 135;  97, 169;  98, 174;  99, 201, 
203;  00,  219,  230;  01,  266;  03,  196;  03,  185;  04, 
184;  OS,  193;  06,  202;  07,  216;  08,  225;  09,  232; 
10,  264;  11,  288;  18,340. 

In  Gbarge: 

Col.  J.  H.  Simpson,  1870.    B.,  70,  421. 

Maj.  W.  P.  CrMghill,  1870-83;  71, 71, 685.  B.,  71, 
612, 613;  73, 786;  73,  769;  74,  ii,  16;  7S,  ii,  64;  76, 
283;  79,  487;  (Lt.  Col.)  80,  623;  81,  860;  83,  843; 
83,  669. 

Maj.  Smith,  U.  S.  agent,  1896-1900.  E.,  97,  1286; 
98, 1170;  99, 1397;  00, 1644, 1673, 1675. 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1380. 

Col.  P.  C.  Hains,  1902.    E.,  08, 1072. 

Capt.  J.  C.  Sanford,  1903.    B.,  03, 1007. 


Lt.  Col.  E.  L.  Hoxie,  1904-08.  E.,  04, 1260;  05, 
1133;  06, 1079;  (Col.)  07, 1146;  08, 1188. 

Maj.  W.  E.  Craighill,  1909.    E'.,  OS,  1193. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10,  1319;  11, 
1413. 

Lt.  Col.  W.  C.  Langfitt,  1912-.    E.,  13, 1632. 

Assistants: 

W.  Popp.    E.,  71,  613. 

C.  J.  Bates.    B.,  71, 613. 

Capt.  C.  B.  Phillips,  71,  71;  73,  66;  73,  71. 

Lt.  Thomas  Turtle,  81, 129. 

Lt.  W.  M.  Black,  81, 129. 

OPEEATIONS. 

1870-71.    Dr.  by  contract,  71,  612. 

1871-73.    Dr.  by  contTact,  73,  686. 

1878-73.    Dr.  by  contract,  73,  71,  759,  760. 

1879-80.    Dr.  resumed,  80,  623. 

1880-81.  Chan.  8'  x  100'  m.  1.  w.  dr.  Irom 
Chester  E.  to  inner  H.,  81, 860. 

1896-97.    2,993 1.  f.  of  the  R.  dr.,  97, 1286. 

1899-00.    4875  0.  y.  dr.  from  chan.,  00, 1644. 

1908-03.    27,368  c.  y.  dr.,  03, 1007. 

1903-04.    27,265  c.  y.  dr.,  04, 1260. 

1905-06.    34,369  c.  y.  dr.,  06,  1079. 

1907-08.    23,653  c.  y.  dr.,  08, 1188. 

1910-11.  27,800  c.  y.  removed  for  completing 
pro]'.,  and  13,945  o.  y.  for  mainten.,  11, 1414. 

1911-13.    11,500  c.  y.  dr.  for  mainten.,  18, 1632 

PHYSICAL  CHAEACTEEISTICS. 

71,  613,  614;  79,  488;  00, 1673. 

Max.  draft  over  shoalest  part  of  locality  under 
imp.,  1912,  9',  13,  341. 

The  H.  is  a  B.  making  from  Chester  R.,  and  is 
naviRable  to  Queenstown,  J  m.  above  mouth  of  H., 
13,  341. 

PROJECTS. 

By  Maj.  Craighill,  1870,  chan.  in  Queenstown 
Creek;  est.,  S9,600,  71,  75,  612-614. 

By  Maj.  Craighill,  1879,  to  straighten  chan.  and 
d.it  to  8'  by  dr.,  79,  488. 

By  Maj.  Smith,  1896,  to  restore  chan.  to  8'  m.  1.  w., 
and  w.  of  100'  from:  the  8'  curve  in  the  Chester  K. 
to  the  inner  H.,  97, 1286. 

By  Maj.  Smith,  est.,  1899,  S23,100  to  imp.  chan., 
1900,  1673.  Act  June  13,  1902,  au.  increasins  the 
dimensions  of  chan.  to  10'  x  200';  est.,  $23,000,'  03, 
185;  est.  Increased,  1907,  to  $26,886.36,  07,  216. 

SUBVEYS. 

Under  direction  of  Maj.  Craighill,  1870,  by  Wm. 
Popp  and  C.  J.  Bates.    B.,  71,  612,  613. 

Sur.  by  Maj.  Smith,  1896-97,  97, 1286. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Maj.  Smith  (B.fav.;  see  Projects),  00, 1673, 1675. 


J-433 


COBSICA  BIVEB  (Creek),  MD. 


APPBOPBIATIONS. 

1882,  16,000,  83,  842. 
1884,  6,000,  84,  892. 
1886,  10,000,86,867. 
1888,  10,000,88,747. 
1912,   6,368,13,1646. 

Total,  35,368,  13, 1646. 

COMMERCE. 

Important,  86,  868. 

CONTEACTS. 

1883.  American  Dredging  Co.,  dr.,  18*  c.  y., 
84, 891. 

1884.  Baltimore  Dredging  Co.,  dr.,  134  o.  y., 
85, 884. 


1886.  National  Dredging  Co.,  dr.,  11*  c.  y.,  87, 
839  840. 

1889.  Baltimore  Dredging  Co.,  dr.,  12Ji|!  c.  y., 
89,  900. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  81, 150;  83, 129;  83, 
134;  84,  141;  86, 133;  86,  131;  87,  93;  88,  92;  89, 
109;  90, 100;  10,  282;  13, 353. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1881-84.  E.,  83,  842; 
83,  668;  84,  891. 

Maj.  W.  H.  Heuer,  1884    B.,  85,867. 

W.  F.  Smith,  U.S.  agent,  1884-90.  R., 85,  884; 
86,  867;  Si,  838;  88,  747;  (Maj.)  89,  899;  90,  937. 

Lt.  Col.  W.  E.  Craighill,  1910.    10,  266. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    R.,  18, 1646. 


■•Allotment. 


'  H.  D.  92,  56th,  1st. 
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Assistants: 

John  L.  Seager.    B.,  83, 842. 

Lt.  C.  MoD.  Townsend,  84, 139. 

OFEBATIONS. 

1883-84.  23,514  o.  y.  dr.  near  CentervUle,  84, 
891. 

1884-85.  24,569  c.  y.  dr.  to  extend  previous 
work,  86, 884. 

1886-87.  77,390  0.  y.  dr.  from  chau.  and  turning- 
basin,  87,  839. 

1888-89.  67,575  c.  y.  dr.  and  proj.  completed, 
89, 899. 


PHYSICAL  CHABACTEBISTICS. 

About  10  m.  long;  imp.  section,  li  m.  long,  18, 
353. 


PKIVATE  WOBK. 

Dr.,  87, 839. 

PBOJECTS. 

By  Lt.  Col.  Crai^till,  1882,  for  chan..  Hoopers 
Landing  to  Centerville,  8'  x  100'  m.  1.  w.;  also  a 
turning-basin  at  Centerville  200'  x  300';  est.,  $30,000, 
83, 842. 

By  Lt.  Col.  Craighill,  1909,  plan  for  imp.;  est. 
15,368,1 10,  282;  an.  act  July  25, 1912,  providing  for 
tbe  restoration  of  clian.,i  3.2, 353. 

SUE  VETS. 

Au.  act  Mar.  3, 1881;  made  by  Col.  Craighill,  1881, 
88,  842;  resur.  of  portion,  83,  669. 

Au.  act  Mar.  3,  1909;  B.  by  Lt.  Col.  CraighilLi 
10,282. 

Maps.    87,838. 


J-443 


SOUTHEAST  RIVER,  MD. 


ENGUVEEBS. 

Chief  of  Engineers.   B.,  89, 112. 
In  charge.    Maj.  W.  F.  Smith,  U.S.  agent,  1888. 
B    89  911. 
Assistant.    A.  Stierle.    B.,  89,  912. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  89, 912. 

SUB  VET. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Mai. 
Smith,  U.  S.  agent  (E.  unfav.),  89,  911. 


J-499  ROCKHALL  HARBOR,  AND  INNER  HARBOR  AT 

ROCKHALL,  MD. 


APPEOPEIATIONS. 


1896, 
1902, 
1905, 
1907, 
1910, 
1911, 
1912, 


$16,600.00,97,1288. 
*12,000.00,O3, 1071. 
*12,829.35,  05, 1133. 
*14,38.1.97,  07, 1146. 
*21,711.03,  10,  1319. 

*3,947.  37,  11,1413. 

*5,000.00,  13, 1631. 


Total,    86,47L72 

COMMEECE. 

In  1890  the  value  of  farm  products  shipped, 
$103,150,  95, 1164. 

Description  of,  00, 1672;  03, 1072. 

No  effect  on  rates,  10,  264. 

Large  decrease  since  1909.  In  1911, 8,570 1.;  value, 
$194,350,  13,  340. 

CONTEACTS. 

1896.    C.  T.  Caler,  dr.,  m  c.  y.,  p.  m.,  97, 1288. 

1903.  American  Paving  &  Construction  Co., 
dr.,  19$  c.  y.,  s.  m.,  03, 1006. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  12(tc.  y.,06, 1078. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19*0.  v.,  07, 1146. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,18}0c.  y.,  11,1413. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  18i0  0.  y.,  13, 1632. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  91, 132;  93, 132;  95, 
151;  97,  170;  98,  174;  99,  201,  203;  00,  218,  230; 
03,195;  03,184;  04,183;  05,192;  06,201;  07,214; 
08,  224;  09,  231;  10, 263;  11, 286;  13,  339. 

In  charge: 

Maj.  W.  F.  Smith,  U.S.  agent,  1890-1900.  E., 93, 
999,  1001;  95,  1162;  97,  1287;  98,  1171;  99,  1397; 
00, 1643,  1670. 

Col.  P.  C.  Hains,  1902.    E.,  08, 1071. 

Capt.  J.  C.  Sanford,  1903.    B.,  03, 1005. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 1259;  05, 
1133;  06, 1078;  (Col.)  07, 1145;  08, 1187. 

Maj.  W.  E.  Craighill,  1909.    E.,  09, 1192. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10,  1318;  11, 
1413. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    B.,  13, 1631. 


Assistant.    A.  Stierle.    B.,  93, 
1164. 


19,  1002;  95, 


OPEEATIONS. 

1896-97.  22,045  c.  y.,  p.  m.,  dr.,  97, 1288. 

1897-98.  117,339  c.  y.,  p.  m.,  dr.,  98, 1171. 

1903-04.  55,487  c.  y.  dr.,  04, 1259. 

1906-06.  95,844  c.  y.  dr.,  06, 1078. 

1907-08.  5,135  o.  y.  dr.,  08, 1187. 

1908-09.  62,822  c.  y.  dr.,  09,  1192. 

1910-11.  27,312  c.  y.  dr.,  11, 1413. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 1002;  95, 1164 

Chan,  across  Swan  Pt.  Bar  practically  oblit- 
erated; questionable  if  it  can  be  maintained;  may 
be  necessary  to  make  detour  to  avoid  bar,  07, 215. 

Max.  draft  across  Swan  Pt.  Bar,  8',  and  in  fie 
umer  H.,  12';  range  of  tide,  etc.,  13, 339. 

H.  on  e.  shore  of  Chesapeake  B.,  25  m.  se.  of 
Baltimore  H.,  18,  339. 

PLANS. 

By  Maj.  Smith,  1891, 10'  I.-w.  chan.  100'  w.  from 
the  Chan.  In  Swan  Creek  Inlet  to  the  old  p.  in  the 
H.;  est.,  $9,513,  98, 1001. 

PBOJECTS. 

By  Maj.  Smith,  1895,  10'  l.-w.  chan.  100'  w., 
Swan  Creek  Inlet  to  the  old  p.  in  the  H.;  est., 
$7,134,  97, 1287. 

By  Maj.  Smith,  1896-97,  cut  80'  w.  across  the  bar 
and  100'  w.  for  the  chan.  inside  the  bar,  97, 1288. 

Maj.  Smith  est.,  1899,  $23,925,  with  $8,320  bi- 
eimially  for  mainten.,  to  imp.  outer  chan.;  $19,140, 
with  $888  biennially  tor  mainten.,  to  imp.  inner  H.; 
and  $31,515,  with  $8,320  biennially  for  mainten.,  to 
Imp.  chan.  across  the  bar,  00,  1670;  au.  act 
June  13, 1902,  03, 184. 

Est.  increased,  1907,  to  $60,386.81  from  higher 
unit  price  of  dr.,  and  again,  1912,  to  $71,196.81, 
due  to  broadening  of  outer  bar,  13,  339. 

Lt.  Col.  Langfltt  recom.  .elimination  of  proj.  for 
nner  H.,  on  account  of  lack  of  use  by  navigation, 
18, 1631. 

SUE  VETS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Ms). 
Smith,  93, 1001. 

Sur.  au.  act  Aug.  17, 1894;  reex.  instead  made  by 
Mai.  Smith  in  1894  (B.  fav.),  95, 1162.  - 

Ex.  and  sur.  for  12'  chan.  150'  w.  through  Swan 
Pt.  Bar  and  in  the  inner  H.,  and  a  12'  chan.  190'w. 
across  the  bar,  au.  act  Mar.  3, 1899;  made,  1899,  by 
Maj.  Smith  (E.  lav.;  see  Projects),  00, 1670. 

Ex.,  03, 1006. 


'•'Allotment. 


>  H.  D.  637,  61st,  2d. 


rSee  pp.  14-22  fof-l 
Lexplanations,  ete.J 
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J-504 

APPROPKIATIONS. 

1888,     15,000,  88,  92. 
1890,       S,000,  90,  936. 

Total,  10,000 

CONTRACTS. 

1889.    C.  T.  Caler,  dr.,  2Si  c.  y.,  89, 899. 
1891.    C.  T.  Caler,  dr.,  16*  c.  y.,  91, 1187. 

ENGINEERS. 

CUel  ot  Engineers.  K.,  87,  97;  88,  92;  89, 
109;  90, 99;  91, 126;  93, 126;  93, 136;  94, 126;  95, 
142;  96, 129. 

In  charge.  W.  F.  Smith,  U.S.  agent,  1886-96. 
R.,  87, 854;  (Maj.)  89,  898;  90,  936;  91, 1186;  93, 
969;  93, 1210;  94, 888;  95, 1127;  96,  958. 


FAIRLEE  CREEK,  MD. 


Assistant.    C.  Humphreys. ,  R.,  87, 854. 

OPERATIONS. 

1888-89.    18,600  0.  y.  dr.,  89,  898. 
1890-91.    28,125  0.  y.  dr.,  91, 1186. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  87,  855. 

PROJECTS. 

By  W.  F.  Smith,  1887,  ehan.  across  the  bar  at 
mouth  o£  creek  7'  x  100';  est.,  $16,450,  87,  866;  91, 
1187;  98,  970. 

SURVEYS. 

Au.  act  Aug.  5, 1 
87,  865. 


6;  made,  1887,  by  W.  F.  Smith, 


J-505 


WORTON  (Creek)  HARBOR,  MD. 


APPROPRIATION. 

1872,  $12,000,  73,  67,  686. 

CONTRACT. 

1873.   Morris  &  Cumings,  dr.,  IS*  e.  y.,  73, 767 

ENGINEERS. 

Chief  ot  Engineers.  E.,  73, 67, 71;  73,71;  74, 
80;  75, 85;  76,  62. 

In  charge.  Maj.  W.  P.  Craighill,  1872-76.  E., 
73, 686,  699;  73,  757;  74,  ii,  16;  75,  il,  63;  76,  283. 

Assistants: 

W.  Popp.    R.,  73,  699. 

Capt.  C.  B.  Philhps,  73,  66;  73,  71;  74, 78. 

Lt.  Thomas  Turtle,  73,  71;  74, 78. 

OPERATIONS. 
1873-73.    Chan.    7'    x    100'    dr.,    connecting 


wharves  in  use  with  the  d.  w.  of  the  creek;  a  basin 
150'  sq.  dr.,  73,  71,  757. 

1873-74.  Few  guiding  piles  driven,  74,  80,  ii, 
16. 

PHYSICAL,  CHARACTERISTICS. 

Described,  78,  700. 

PROJECT. 

By  W.  Popp,  1872,  adopted  by  Maj.  Craighiil,  dr. 
ehan.  about  7'  x  100'  x  2,000'  from  head  of  Worton 
Creek  to  confluence  of  Worton  and  Times  Creeks; 
est.,  112,000,  78,  67,  686,  700. 

SURVEY. 

Under  direction  of  Mai.  Craighill,  by  W.  Popp, 
1872.    R.,  78,699. 


J-508  STILL  POND  (Creek)  HARBOR,  MD. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 112. 
In  charge.    Maj.  W.  F.  Smith,  U.  S.  agent,  1888. 
R.,  89,  906. 
Assistant.    A.  Stierle.    B.,  89, 907. 


PHYSICAL  CHARACTERISTICS. 

Description,  89, 907. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  W.  F. 
Smith,  U.S.  agent  (R.  imJav.),  89, 900. 


J-509 


SASSAFRAS  RIVER,  MD. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  85, 137;  89, 112. 
In  charge.    W.  F.  Smith,  US.  agent,  1885-89. 
R.,  SS,  912,  914;  (Maj.)  89,  924. 
Assistants: 

C.  M.  Bird.    R.,  85,  912. 
V.M.Newton.    R.,  86,914. 
A.  Stierle.    R.,  89, 926. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 913;  89, 925. 


PLANS. 

By  W.  F.  Smith,  1885,  dr.  ehan.  10'  x  75'  x  100' 
m.  1.  w.,  Georgetown  to  Lime  Landing;  est., 
J66,527,  85,  915,  916. 

By  Maj.  Smith,  1889,  8'  ehan.  100'  w.,  mouth  to 
Fox  Hole  Wharf,  about  5,000';  also  turning-basin; 
est.,  $18,000,  89, 926. 

SURVEYS. 

Above  Georgetown,  au.  act  July  5, 1884 
Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Smith,  US.  agent,  89,  924. 


J-511 


TURNER  CREEK,  MD. 


ENGINEERS. 

Chief  of  Engineers.    R.,  91, 132. 

In  charge.    Maj.W.  F.  Smith,  U.  S. agent,  1890. 
R.,  91, 1211, 1213. 

Assistant.    A.  Stierle.    R.,  91, 1212, 1214. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1212. 


PLANS. 

By  Maj.  Smith,  1891,  dr.  point  projecting  into 
mouth  of  creek,  and  constr.  spur  dike  400'  I.  near 
entrance;  est.,  t4,060,  91, 1213. 


360    INDEX  TO  EEPORTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1912. 


1874, 

$5,000,  74, 80,  ii,  16. 

1S7S, 

6,000,75,85,11,62. 

1880, 

10,000,80,623. 

IHXl, 

5,000,  81, 855. 

1882, 

6,500,83,841. 

1890, 

10,000, 91, 1185. 

1892, 

5,000,98,969. 

19(12, 

16,666,08,1068. 

190.";, 

2,000,06,1131. 

1907, 

18,803,07,1143. 

19(19, 

*10,000,  09, 1190. 

1910, 

10,000, 10, 1317. 

1912, 

4,040,  18, 1628. 

Total,  108,008,18,1628. 

COMMERCE. 

Description  of,  00, 1668, 1669. 
Freight  rates  reduced,  10,  262. 
- 1911,  40,408  t.,  18,  337. 


1880. 
1881. 
1883. 
1891. 
1893. 
1903. 


J-533(a)        ELK  AND  LITTLE  ELK  EIVERS,  MD. 

Maj.  Craighill,  1873,  ohans.  in  both  branches- 
6'  X  75',  $36,000;  or  6'  x  60',  $25,000,  74,  ii,  16,  82 
7S,  85,  ii,  61. 

OPERATIONS. 

1874-75.  About  900'  of  dike  built  by  open 
purchase  and  hired  labor;  completed  Oct.  31, 1874- 
5,441  c.  y.  dr.,  76,  86, 11,  62,  63. 

1876-76.    15,565  c.  y.  dr.,  76, 62,  ii,  282. 

1879-80.    16,565  c.  y.  dr.,  80,  622.    ' 

1881-83.    24,308  c.  y.  dr.,  88, 840. 

1883-83.  Old  dike  removed  and  bank  sloped 
back,  83, 667. 

1883-84.  Work  of  dr.  and  removal  of  old  pier- 
head continued,  84, 890. 

1884-86.  Dr.  and  p.  removal  completed,  86, 
883  884 

1891-93.    66,069  c.  y.  dr.,  98,  968.     . 

1893-93.    45,266  c.  y.,  p.  m.,  dr.,  93, 1208. 

1893-94.    Froj.  completed,  94, 888. 

1903-03.    76,110  c.  y.  dr.,  03, 1003.    , 

1906-06.    14,990  c.  y.  dr.,  06, 1076. 

1907-08.  91,484  c.  y.  dr.;  proj.  completed,  08, 
1186. 

1909-10.    69,387  c.  y.  dr.,  10, 1316. 

1910-11.  8,213  c.  y.  removed,  restoring  proj. 
Chan.,  11, 1410. 

1911-13,    48,863  c.  y.  removed,  13, 1628. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,  816;  74,  ii,  82,  83;  90, 966. 

Shoaling  more  rapid  than  expected,  08, 22.',. 

Rises  in  Pa.  and  empties  into  head  of  Chesapeake 
B.,  flowing  for  35  m.  About  15  m.  from  month 
joined  by  Little  Elk  (12  m.  1.).  Proj.  portions  are 
at  junction  of  E.  Water  depth,  June  30, 1912, 4', 
18,  337. 

PRIVATE  WORK.    (See  Projects,  1912.) 

PROJECTS.    (See  Estimates.) 

By  Lt.  Col.  Craighill,  1873,  chan.  6'  x  75',  by  dr. 
and  diking  in  the  Big  Elk  from  Cedar  Pt.  to  Elkton, 
and  in  Little  Elk  as  far  as  Burnetts  Wharf;  est. 
$36,000,  74,  ii,  16,  82,  83;  80, 622. 

Amended  to  include  8'  d.,  dike  renewal  and  crib 
removal,  increasing  the  est.  to  $38,600,  81, 8S4, 8SS, 

By  Maj.  Smith,  1890,  excavating  chan.,  upper 
wharves  at  the  br.  to  below  Cedar  Pt.,  to  8'  m.  I.  w. 
and  100'  w.;  est.,  $24,000,  91, 1184. 

Maj.  Smith  est.,  1899,  $16,665,  with  $2,500  an.  for 
mainten.  to  restore  navigable  chan.,  00, 1669. 

By  Lt.  Col.  Hoxie,  1906,  obtaining  and  maintain- 
ing Chan.  6'  X  100',  Elkton  to  Cedar  Pt.;  est., 
$16,802.77,  and  $2,000  an.  mainten.,i  06,  214;  au. 
act  Mar.  2, 1907,  07,  213. 

Act  July  25,  1912,  au.  chan.  7'  x  80'  m.  1.  w., 
junction  of  Elk  and  Little  Elk  Es.,  1,200'  up  former 
and  2,000'  up  latter;  est.,  $6,060,  local  interests  to 
contribute  $2,020,  and  U.S.  $4,040,  13, 336. 

SURVEYS. 

Ex.  by  W.  Popp,  under  direction  of  Maj.  Craig- 
hill.   R.,  73,  815,  816;  74,  ii,  81,  82. 

A  resur.  by  Maj.  Craighill,  76,  282. 

Eesur.,  1883,  83,  667. 

Au.  act  Aug.  11, 1888;  made,  1890,  by  Maj.  Smifli, 
90, 966. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Maj.  Smith  (R.  fav.;  see  Projects),  00, 1667. 

Ex.  and  sur.  au.  act  Mar.  3,  1906;  made,  1906-06, 
by  Col.  Hoxie.i  06,  214. 

Pre.  ex.  au.  act  Feb.  27,  1911;  B.,  Col.  Casey, 
1911,  and  Lt.  Col.  Langfltt,  1912;  est.,  $6,060,  1st 
constr.,  provided  local  interests  contribute  one- 
third  of  this:sum  (S2,0201,i  IS,  364. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  337. 

Maps.'  ' 


CONTRACTS. 

1876.    A.  A.  Dodge,  dr.,  26(t  c.  y.,  76,  62,  282. 
G.  H.  Ferris,  dr.,  244  c.  y.,  81,  856. 
G.  H.  Ferris,  dr.,  33j(|;  c.  y.,  81,  866. 
G.  W.  Parsons,  dr.,  31$  c.  y.,  83,  667. 
C.  T.  Caler,  dr.,  12Jit  c.  y.,  91, 1186. 
C.  T.  Caler,  dr.,  9.9*0.  y.,  p.  m.,  93, 1209. 
American  Paving  &  Construction  Co., 
dr.,  194!  c.  y.,  s.  m.,  03, 1003. 

1906.  Maryland  Dredging  &  Contracting  Co., 
dr.,  120  c.  v.,  06, 1076. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,19i|!c.  y.,07, 1J43. 

1909.  River  &  Harbor  Impvt.  Co.,  dr.,  11.95$ 
c.  y.,  10, 1317. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  47,000  c.  y.,  at  18J0  c.  y.,  11, 1410. 

ENGINEERS. 

Ctilef  of  Engineers.  R.,  73,  77;  74,  79,  89; 
76,  84;  76,  62;  80,  99;  81,  131;  83,  128;  83,  132; 
84, 140;  86, 132;  89, 112;  90, 102;  91, 125;  93, 126; 
93,  135;  94,  124;  96,  142;  99,  203;  00,  230;  03, 
191;  03,  182;  04,  181;  05,  190;  06,  199,  214;  07, 
212;  08,  222;  09,  229;  10,  261;  11, 284;  13,  336. 

Id.  pli3iPffP* 

Maj.  W.  P.' Craighill,  1873-85.  R.,  73,  816;  74, 
ii,  16,81;  76,ii,61;  76,282;  (Lt.  Col.)  80, 622;  81, 
853;  88,840;  83,666;  84,889. 

W.  F.  Smith,  U.  S.  agent,  1886-1900.  B.,  86, 883; 
(Maj.)  90, 965;  91,1184;  93,968;  93,1207;  94,888; 
96, 112S;  00, 1665,  1668. 

Col.  Peter  C.  Hains,  1902.    R.,  03, 1066. 

Capt.  J.  C.  Sanford,  1903.    R.,  03, 1003. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  R.,  04, 1266;  06, 
1130;  06, 1076;  (Col.)  07, 1143;  08, 1185. 

Maj.  W.  E.  Craighill,  1909.    R.,  09, 1190. 

Col.  Thos.  L.  Casey,  1910-11.  B.,  10,  1316;  11, 
1410. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    B.,  13, 1628. 

Assistants: 

W.  Popp.    B.,  73,  816;  74,  ii,  81,  82. 

H.  Bacon.    B.,  76,  ii,  62. 

Capt.  C.  B.  Phmips,  76,  282. 
Lt.  Thomas  Turtle,  76,  84;  (Capt.)  81, 129;  83, 
127;  83, 131. 
Capt.  E.  H.  Euflfner,  81, 129;  83, 127. 
Lt.  C.  McD.  Townsend,  83, 131;  84, 139. 
Lt.  W.  M.  Black,  81, 129. 
A.  Stierle.    R.,  90,  965. 

ESTIMATES.    (See  Projects.) 

By  W.  Popp,  7'  Chan.,  $27,800;  6'  chan.,  $18,200, 
73,  816,  816. 


♦Allotment. 


1  H.  D.  738,  59th,  1st. 


2  H.  D.  770,  62d,  2d. 


rSee  pp.  14-22  for  I 
LezplanatlonSi  etc.  J 
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J-535(a)     CHESAPEAKE    TO    DELAWARE 

canal  surveys.) 


(BAYS).     (Ship- 


1879, 

*»16,000,  79,  690. 

18S1, 

10,000,  act  Mar.  3. 

1XX2, 

10,000,  88, 144  (sur.). 

1K94, 

S,000,  act  Aug.  18. 

1900, 

10,000,  06, 2427. 

Total, 

51,000 

COMMEBCE. 

73,  702,  707. 

Saving  in  time  and  distance  by  canal,  80,  71S. 

C.  passing  through  Delaware  and  Chesapeake 
Canal,  SS,  958. 

Importance  ot  the  imp.,  83,  742. 

C.  that  would  probably  be  benefited  by  constr. 
of  a  large  ship  canal  connecting  the  Chesapeake 
with  Delaware  B.,  95, 1198. 

ENGINEEBS. 

Chief  of  Engineers.  K.,  72,71;  78,69;  79,81; 
80,  110;  81,  150;  S3,  144;  83,  148,  725;  95,  156; 
06, 798;  07  228. 

Boards: 

Congress,  1894,  au.  President  to  appoint  a  board 
to  ex.  and  determine,  from  sur.  already  made  by 
War  Dept.,  the  most  feasible  route  for  a  ship  canal 
from  Chesapeake  B.  to  Delaware  B.    B.,  95, 1195. 

(The  Board  met  in  "Washington  on  Nov.  1,  1894, 
and  was  composed  of  Brig.  Gen.  T.  L.  Casey,  Chief 
of  Engineers,  U.  S.  Army;  Col.  W.  P.  Craighill, 
Corps  of  Engineers;  Capt.  G.  Dewey,  U.  S.  Navy; 
Mendes  Cohen,  Maryland,  and  E.  Porter  Alex- 
ander, South  Carolina.) 

Congress,  1906,  au.  the  President  to  appoint  a 
commission  to  examine  and  appraise  the  value  of 
the  works  and  franchises  of  the  Chesapeake  and 
Delawai'e  Canal,  connecting  the  waters  of  the  Dela- 
ware and  Chesapeake  Bs.,  with  reference  to  the  de- 
sirability of  purchasing  said  canal  and  the  constr. 
of  a  free  and  open  waterway  to  aocommodate 
largest  vessels;  also  to  ex.  and  investigate  the 
feasibility,  for  the  purpose  of  such  waterway,  of 
the  route  known  as  the  Sassafras  route  (commission 
oomposed  of  Gen.  Felix  Agnus,  Maj.  C.  A.  F. 
Flagler,  Corps  of  Engineers,  and  Civil  Engineer 
Frank  Taylor  Chambers,  U.  S.  Navy),  06,  798. 

In  charge.  Mai.  W.  P.  Craighill.  B.,  73,  701; 
79,  587;  80,  713;  (Lt.  Col.)  82,  950;  83,  726,  749. 

Assistants: 

N.  H.  Button.    B.,  79,  690;  80,  717. 
Capt.  T.  Turtle.    B.,  82,  950;  83,  727,  752. 
M.  Paret.    B.,  S3,  727. 

OPEEATIONS. 

1878.  Field  work  and  preparation  of  maps  in 
progress,  79,  690. 

PHTSICAL  CHABACTEBISTICS. 

Description,  72,  702;  79,  588,  589. 
Geological  formation  of  peninsula,  SO,  717. 


Tidal  observations,  80,  729. 

Ice  records  in  Chesapeake  and  Delaware  Bs.,  80, 
734;  82,  954,  969;  83,  744. 

Results  of  borings,  83,  728. 

Table  giving  the  several  routes  considered,  95, 
1197.  The  line  of  the  existing  Delaware  &  Chesa- 
peake Canal  thought  by  the  Board  to  be  the  best 
adapted  for  defense  ana  for  giving  facilities  to  C, 
95, 1199. 

PLANS. 

By  Maj.  Craighill,  1872,  sur.,  120,000,  72,,702;  79, 
590. 

By  Maj.  Craighill,  1879,  canal  100'  at  bottom, 
26'  d.,  by  Eerry  Creek  route,  $16,250,000;  by 
Queenstown  route,  834,000,000;  by  Sassafras  E. 
route,  88,250,000,  and  $150,000  addl.  for  each  for 
right  of  way,  79,689. 

By  Lt.  Col.  Craighill,  1879,  ship  canal  26'  d.  at 
m.  1.  w.,  100'  w.  at  bottom,  andT  178'  w.  at  w.  1. 
without  locks,  except  tide  locks.  'The  following 
locations  were  presented: 

Choptank  route,  canal  proper,  37.7  m.;  est., 
$16,600,000,  80,  716,  726. 

Wye  route,  canal,  43  m.;  est.,  $28,333,000,  80,  715, 
725. 

Queenstown  route,  canal,  63.8  m.;  est.,  $37,- 
226,000,  80,  716,  726. 

Centerville  route,  canal,  51  m.;  est.,  $41,500,000, 
80, 715,  726. 

Southeast  Creek  route,  canal,  38J  m.;  est.,  $25,- 
000,000,  80,  715,  726. 

Sassafras  route,  canal,  16i  m.;  est.,  $8,500,000,  80, 
715,  726,  735,  736. 

Addl.  consideration  of  Choptank  and  Sassafras 
routes,  82, 961. 

In  1883,  after  addl.  ex.  and  increasing  the  d.  of 
the  canal  to  27',  the  following  ests.  were  presented: 

Choptank  route,  $18,184,766,  83,  741;  Sassafras 
route,  $11,410,000,  83,  742;  iSack  Creek  route 
$7,606,471,  83,  742. 

Mainten.  of  canal,  83,  747. 

PBIVATE  (COBPOEATE)  WOBK. 

Description  of  canal,  80,  713;  82,  957. 

Protests  of  the  Maryland  &  Delaware  Ship  Canal 
Co.  against  further  surs.,  83,  761,  753,  761. 

Specifications  of  the  Maryland  &  Delaware  Ship 
Canal,  83,  768. 


PBOJECTS. 

Commission,  1906,  selected  existing  Chesapeake 
&  Delaware  Canal  as  the  most  suitable  route  for 
water-way;  works,  franchises,  etc.,  appraised  at 
$2,614,-289.70,1  06,  798;  07,  228. 

SUBVEYS.2    (See  Boards.) 

By  N.  H.  Button,  1878,  under  direction  of  Maj. 
Craighill.    B.,  79,  587. 

Previous  sur.  made,  80,  714;  S3,  753; 

(See  Board  of  Engineers.) 

Maps.    80, 716;  S3,  742. 
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NORTHEAST  RIVER,  MD. 


APPBOPEIATIONS. 

1872,  $10,000,  73,  67,  679. 
1880,    5,500,80,622. 
1890,    2,600,91,1183. 
1892,    2,640,92,967. 

Total,    20,640 

COMMEBCE. 

Information  as  to,  81,  863. 


CONTEACTS. 

1872.    Morris  &  Cumings,  dr.,  73,  71,  759. 
1880.    J.  Van  Patten,  dr.,  24*  c.  y.,  81,  863. 
1S91.    C.  T.  Caler,  dr.,  13Jt  c.  y.,  91, 1183. 
1892.    American  Dredging  Co.,  dr.,  11^0  c.  y., 
s.  m.,  93, 1207. 

EXGINEEES. 

Chief  of  Engineers.    B.,  72, 67,  71;  73, 71;  74, 
79;  75, 84;  76, 62;  79, 81;  SO,  99;  81, 130;  82, 128; 


♦Allotment. 

•  H.  D.  215,  59th,  2d. 

2  Sur.  Back  Cr.,  Md.— R.,  Apr.  3, 1830;  est.,  $40,000— B.D.,  482,  56th,  2d. 
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83, 132;  89, 112;  90, 102;  91, 124;  98, 124;  93, 135; 
IS,  363. 

In  charge: 

Mai.  W.  P.  CraighiU,  1872-83.  E.,  73,  679,  700; 
73,  759;  74,  u,  14;  75,  ii,  61;  76,  281;  (Lt.  Col.) 
80, 621;  81,  852;  83,  840;  83,  666. 

Maj.  W.  F.  Smith,  U.  S.  agent,  1888-93.  R.,  90, 
951;  91, 1182;  92,  967;  93, 1206. 

Lt.  Col.  W.  C.  Langfltt,  13,  330. 

Assistants: 

N.  H.  Hutton.    E.,  73,  701. 
Capt.  C.  B.  PhiUips,  73,  71. 
Capt.  Thomas  Turtle,  81, 129. 
John  L.  Seager.    E.,  SO,  621. 
Capt.  E.  H.  RufEner,  81, 129. 
Lt.  W.  M.  Black,  91, 129. 
A.  Stlerle.    E.,  90,  951. 

OFEEATIONS. 

1873-73.  Dr.  chsm.  under  contract  5'  x  60' 
from  the  5'  curve  to  wharf  at  Northeast,  and  a 
basin  120'  x  120'  in  front  of  the  wharf;  also  a  Chan. 
3'  X  25'  to  Alexanders  MiU,  73,  71,  759. 

1880-81.    19,876  c.  y.  dr.  from  ohan.,  81, 852. 

1890-91.    16,000  c.  y.  dr.,  91, 1183. 


1893-93.  J9,954  0.  y.,  s.  m.,  dr.  and  proj.  com- 
pleted, 93, 1207. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  73,  701;  74,  79,  ii,  15;  90, 962. 

PROJECTS. 

By  Lt.  Col.  Craigliill,.1880,  increasing  d.  of  the 
existing  ohan.  from  the  6'  curve  near  the  river's 
mouth  to  the  wharf  at  Northeast,  to  6'  m.  1.  w.; 
also  w.  the  same  to  75'  and  enlarging  the  tuming- 
basin  in  front  of  the  wharf;  est.,  15,500,  80, 621. 

By  Maj.  Smith,  U.  S.  agent,  1889,  excavation  of  a 
Chan.  6'  x  75'  m.  1.  w.  across  the  bar  at  the  mouth  of 
Stony  Run;  thence  to  the  head  of  navigation  a 
,  Chan.  eO'x6';  est.,  $5,140,  90,  953. 

SUE  VETS. 

Under  direction  of  Maj.  Craighill;  ex.  by  N.  H. 
Hutton,  1872.    E.,  73,  679,  700,  701. 

By  Maj.  Craighill,  1879,  79, 81. 

Ex.,  1880,  80,  621. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Smith, 
US.  agent,  90,953. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  mouth  of 
K.  to  town  of  Northeast.  R.  by  Lt.  Col.  Lang&tt, 
Oct.  11, 1910,  and  July  3, 1911'  (unfav.),  13, 363. 


J-556  SUSQUEHANNA  RIVER,  MD.  AND  PA. 

(See  J-556f  and  g.) 


Part. 

Title. 

Period. 

Appropriations. 

1862-1912 
1879-1904 
1902-1904 
1890-1891 

S205,390 
45,000 

b 

d 

West  "R^n.nnli 

Total 

310,390 

Part  (a),  J-556 


Susquehanna  River  (above  and  below  Havre 
de  Grace),  Md. 


APPEOPEIATIONS." 

1852, 

$10,000,  66,iii,  36. 

1866, 

26,400,  66,  iii,  36. 

1868, 

*6,000,  68,  25. 

1869, 

*990,  69,  23. 

1870, 

12,000,70,70,420;  71,690 

1879, 

*50O,  79,  75,  487. 

1880, 

28,000,  80,621. 

1881, 

16,000   81,851. 

1882, 

26,000,83,836. 

1884, 

20,000,  84,  889. 

1886, 

6,000,86,865. 

1888, 

10,000,  88,  747. 

1890, 

4,000,90,935. 

1892, 

4,000,93,966. 

1894, 

4,000,  95, 1126. 

1902, 

10,000,03,1067. 

1905, 

10,000,  05, 1132. 

1907, 

20,000,  07,  1144. 

1910, 

20,000,  10, 1318. 

1911, 

34,500,  11,1412. 

Total, 

265,390 

COMMBECE. 

Est.  value  of,  on  B,.,  88,  746. 
Description  of,  Nanticoke  to  Pittston,  limited, 
95, 1101. 
Imp.  has  had  no  effect  on  rates,  10, 263. 
1911, 352,336 1.;  value,  $2,864,688,  13,  338, 


CONTEACTS. 

1867.  J.  A.  Davis,  constr.  of  cribs.  J.  J. 
Heckart,  St.,  $1.88  c.  y.  Syke,  Kelly  &  Co.,  iron, 
68, 693. 

1870.  American  Dredging  Co.,  dr.,  25i|!  c.  y., 
70,  70,  421;  71,  691. 

1881.  Morris  &  Cumings  Dredging  Co.,  dr.,  14|^ 
c.  y.,  81, 852. 

1883.  American  Dredging  Co.,  dr.,  19M  o.  y., 
83,666. 

1886.  Baltimore  Dredging  Co.,  dr.,  180  c.  y., 
86, 865. 

1886.  Baltimore  Dredging  Co.,  dr.,  22$  c.  y., 
87, 837. 

1889.  Baltimore  Dredging  Co.,  dr.,  16*  o.  y., 
89  898 

1903.  John  L.  Mills,  dr.,  15J4!  c.  y.,  04, 1268. 

1904.  Maryland  Dredging  &  Contracting  Ck)., 
dr.,  14.4*  c.  y.,  04, 1258. 

1905.  Maryland  Dredging  &  Contracting  Co., 
dr.,  lljitc.y.,06,1077. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.,  19it  c.  y.,  07, 1144. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,  ISMo.  y.,  11,1412. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.,  18Ji|!0.y.,  13,1630. 

ENGINEEES. 

Chief  of  Engineers.  E.,  66,  3,  ii,  24-Zr,  41,  iii, 
23,24,36;  67,42;  68,25,62;  69,23,63;  70,69;  71, 


♦Allotment. 

1  H.  D.  397,  62d,  2d. 

2  $20,000  allotted  lor  the  imp.  of  Susquehanna  and  Fatapsco  Rivers  from  the  general  fund  for  harbors 
on  the  seaboard,  66,  ii,  24;  67, 426. 


rSee  pp.  14-22  fori 
Lexplanatlons,  ete.J 
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72;  78,  66;  73,  71;  74,  78;  75,  84;  76,  62;  79,  75; 
80,98;  81, 129;  83, 127;  83, 131;  84, 139;  86, 131; 
86,  129;  87,  92;  88,  91;  89,  108;  90,  98;  91,  124, 
132;  98, 124, 131;  93, 134;  94, 124;  95, 133, 141, 152; 
96,  128;  97,  163;  98,  167;  99,  192;  00,  218;  01, 
264;  08,  191;  03,  183;  04,  182;  06,  191;  06,  200; 
07,213;  08,223;  09,230;  10,262;  11,285;  18,337. 

In  cbarge: 

Col.  J.  D.  Graham,  1865.    B.,  66, 37,  38. 

Mai.  W.  P.  Craighill,  1866-67.  B.,  66,  Iv,  236, 
236;  67,  419, 425-430. 

Mai.  J.  G.  Parke,  1867-68;  68,  692, 694. 

Col.  J.  H.  Simpson,  1868-70;  68, 694.  B.,  68, 692; 
69, 375;  70, 420. 

Mai.  W.  P.  Craighill,  1870-S5.  E.,  71,  690;  78, 
678;  73,758;  74,ii,  14;  76,ii,  61;  76,281;  79,487; 
(Lt.  Col.)  80,  615;  81,  849;  88,  836,  837;  83,  664; 
84,888. 

W.  F.  Smith,  U.  S.  ageat,  1885-1900.  B.,  86,  882; 
86,  864;  87,  836;  88, 746;  (Maj.)  89,  896;  90,  934; 
91, 1181;  98,  966,  994,  996;  93,  1205;  94,  886;  96, 
1125,  1169;  96,  957;  97,  1272;  98,  1157;  99,  1382; 
1900, 1642. 

Maj.  C.  W.  Raymond.    (See  Surveys.) 

Lt.  Col.  O.  H.  Ernst,  1901.    E.,  01, 1374. 

Col.  P.  C.  Hains,  1902.    E.,  02, 1066. 

Capt.  J.  C.  Santord,  1903.    E.,  03, 1004. 
-    U.  Col.  E.  L.  Hoxie,  1904-08.    B.,  04, 1257;  06, 
1131;  06, 1077;  (Col.)  07, 1144;  08, 1186. 

Mai.  W.  K.  Craighill,  1909.    E.,  09, 1191. 

Col.  Thos.  L.  Casey,  1910-11.  E.,  10, 1318;  11, 
1411. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    B.,  18, 1629. 

Assistants: 

N.  H.  Hutton.    E.,  73,  758. 

Capt.  C.  B.  Phillips,  71,  71;  72,  66;  73,  71; 
74, 78. 

Lt.  Thomas  Turtle,  74,  78;  (Capt.)  81, 129;  83, 
127;  83, 131;  84, 139. 

Capt.  J.  W.  Cuyler,  79,  75. 

Capt.  E.  H.  RufEner,  81, 129;  88, 127. 

Lt.  W.  M.  Black,  81, 129. 

Lt.  C.  McD.  Townsend,  83, 131;  84, 139. 

A.  Stierle.    E.,  98, 995;  96, 1172. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Graham,  1865,  dr.  chan.  8'  x  100'  between 
Havre  de  Grace  and  mouth  ot  the  R.,  526,400,  66, 

'By  Maj.  Craighill,  1866:  (1)  dr.  chan.  10'  x  100' 
and  a  deflector  of  earth,  165,070,  66,  ii,  27;  (2)  in 
1867,  floating  deflector,  $20,200,  67,  428;  (3)  chan. 
8',  9',  or  10'  in  d.,  117,600,  $31,500,  or  142,000,  resp., 
67,  425. 

By  Col.  Simpson,  1869,  permanent  deflector, 
140,000,  69,  376. 

By  Maj.  Craighill,  1879,  complete  existing  proj., 
55,000,  79,  487. 

OPEEATIONS.i 

1867-68.  Constr.  of  floating  deflector  begun; 
30,000  0.  y.  removed,  giving  8'  of  water  through  the 
shoal,  68,  62,  692. 

1868-69.  Deflector  stiffened  and  replaced,  69, 
63, 375. 

1870-71.  Dr.  near  Fishing  Battery;  constr.  of 
pUe  dike  in  progress,  70, 70,  421 ;  7 1,  72,  591. 

1871-78.  About  4,000'  of  the  dfce  completed, 
78, 66,  678. 

1873-73.    Repairs  to  dike,  73,  71,  758. 

1873-74.  Dike  repaired  with  canal-boat  hulks 
filled  with  St.,  74, 78, li,  14. 

1878-79.  Dr.  near  Spesutie  Isld.  to  aid  U.  S. 
Commissioner  of  Fish  and  Fisheries,  79, 76,  487. 

1880-81.  81,576  c.  y.  dr.  from  chan.  between 
Havre  de  Grace  and  Spesutie  Isld.;  16  boom-crib 
ps.  removed  by  dynamite,  81, 850. 

1881-83.  Moving  crib  near  gateway  extended 
200',  and  crib  line  biult  in  prolongation  of  nw.  face 
of  main  basin,  88, 836. 

1883-84.  73,000  0.  y.  dr.  from  chan.  above  and 
below  the  br.,  84, 888. 

1884-86.  Basin  formed  by  680  1.  f.  of  pile  and 
sheet-piling  constr.,  86, 882. 


1886-86.  63,433  0.  y.  dr.  from  chan.  through 
shoals  below  ER.  br.  and  at  Watsons  Isld.,  86, 866. 

1886-87.  Dr.  continued  between  Havre  de 
Grace  and  Watsons  Isld.,  87, 837. 

1889-90.    47,978  c.  y.  dr.,  90, 935. 

1903-04.    44,490  0.  y.  dr.,  04, 1257. 

1904-05.    64,716  c.  y.  dr.,  06, 1131. 

1905-06.    79,000  c.  y.  dr.,  06, 1077. 

1908-09.    94,670  e.  y.  dr.,  09, 1191. 

1910-11.    40,180  c.  y.  dr.,  1 1, 1411. 

1911-18.  67,272  c.  y.  dr.  for  mainten.  and 
167,849  c.  y.  for  imp.  proper;  results  accomplished, 
13, 1629. 

PHYSICAL  CHAEACTEBISTICS. 

Described,  66,  38,  li,  26;  67,  419,  429;  73,  758. 

Description  of  R.  above  Havre  de  Grace,  98,  996 
Nanticoke  to  Pittston,  95, 1101. 

Shoals  near  Havre  de  Grace  a  probable  cause  of 
ice  gorges,  95, 1170. 

Max.  draft,  1912,  over  shoalest  part  of  chan.,  12' 
13,  338. 

Tides,  etc.,  18, 338. 

PLAN'S.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Craighill,  1882,  permanent  imp.  below 
Havre  de  Grace,  to  15'  m.  1.  w.,  by  deflectors  and 
dr.;  also  d.  by  dr.  to  8'  the  chan.  through  the  bar 
above  the  br.;  est.,  $168,000,  83, 838. 
For  plans  of  flsh  basin,  see  84, 888. 
By  Maj.  Smith,  U.  S.  agent,  1891,  imp.  above 
Havre  de  Grace  by  d.  the  shoal  between  the  Penn- 
sylvania, Wilmington  &  Baltimore  RR.  br.  so  as 
to  enlarge  the  cross  section  of  the  R.  at  that  point, 
and  constr.  8  ps.  at  the  Hog  Back  above  Port 
Deposit  to  break  up  Ice;  est.,  $425,109,  98, 998. 

PEOJECTS.    (See  Estimates  and  Plans.) 

Orig.,  for  dr.  chan.  8'  x  100'  between  Havre  de 
Grace  and  the  mouth  of  the  R.,  66,  38. 

By  Col.  Simpson,  1869,  permanent  deflector  of 
cribs;  est.,  $40,000,  69, 376. 

Orig.  proj.  of  1863  proposed  dr.  chan.  10'  x  100' 
m.  1.  w.  bet.  Havre  de  Grace  and  the  mouth  of  the 
E.;  est.,  $37,000,  80,  616. 

In  1886,  it  having  been  found  that  the  above- 
described  dr.  chan.  had  largely  refilled,  Mai.  Craig- 
hill proposed  use  of  a  temporary  floating  deflector 
to  train  the  current  toward  the  line  of  the  main 
chan.,  67,  42,  419,  427;  80,  617. 

In  1871  floating  deflector  replaced  by  pile  dike, 
71, 590,  691;  80, 618. 

In  1880  Maj.  Craighill  proposed  chan.  with  a 
m.  1.  w.  d.  of  12' bet.  Havre  de  Grace  and  Spesutie 
Isld.;  also  dr.  at  Battery  Light,  and  removal  of 
cribs  above  Havre  de  Grace,  80, 621. 

Since  1882  dr.  chan.  maintained  by  systematic 
dr.  to  12'  below  Havre  de  Grace  and  8'  through  the 
shoal  near  Watsons  Isld.;  an  ultimate  d.  of  15'  is 
proposed  below  the  br.,  87, 92. 

Maj.  Smith,  U.  S.  agent,  1895,  est.  cost  of  forming 
deflecting  works  to  remove  shoal  near  Havre  de 
Grace,  a  probable  cause  of  ice  gorges,  would  be 
$34,000,  96, 1170. 

Div.  Eng.  Col.  Craighill  est.  cost  of  a  suitable 
iceboat  for  the  purpose  of  keeping  the  R.  clear  of 
ice  would  be  $70,000,  with  a  daily  cost  of  $60  when 
in  commission,  95, 1172. 

Capt.  Sanford  recom.,  1903,  removal  of  small 
amount  of  r.  near  Port  Deposit,  and  dr.  to  8'  oppo- 
site Watsons  Isld.,  with  balance  fromprevious  app., 
and  dr.  to  16'  and  max.  w.  of  200',  Havre  de  Grace 
Lighthouse,  past  Fishers  Battery  Lighthouse,  to 
head  of  Spesutie  Isld.,  with  $10,000  app.,  1902,  03, 
1004. 

SUBVETS. 

Ex.  by  Lt.  Col.  Graham,  1865,  66,  37. 

Under  direction  of  Maj.  Craighill,  by  Coast  Sur. 
party,  1866,  66,  iii,  24. 

Under  direction  of  Maj.  Craighill,  by  Coast  Sur. 
party,  1867,  resur.  between  Spesutie  Isld.  and  the 
BR.  br.  near  Havre  de  Grace,  67,  42. 

Under  dueotion  of  Maj.  Craighill,  by  N.  H.  Hut- 
ton,  1872.    E.,  73,  758. 


1  Suspended  since  1852,  66,  3,  iv,  235. 
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Sot.  above  Havre  de  Grace  au.  act  Sept.  19, 1890 
made,  1891,  by  Maj.  Smith,  U.  S.  agent,  93,  966. 

Ex.,  Nanticoke  to  Pittston,  au.  act  Aug.  17, 1894; 
made,  1894,  by  Maj.  Raymond  (B.  uniav. ),  9S,  1100. 

Sur.  from  a  point  below  Havre  de  Grace  to  about 
1  m.  above  Port  Deposit  to  ascertain  wbat  would 

Srevent  the  accumulation  of  ice,  au.  act  Aug.  17, 
B94;  made  by  Maj.  Smith,  U.  S.  agent,  189S  (see 
Projects),  95, 1169. 

From  Below  Spesutie  Isld.  to  Port  Deposit,  03, 
1004. 


Pre.  ex.  au.  act  Feb.  27, 1911.  B.  by  Col.  Casey 
Aug.  8, 19111  (further  imp.  not  deemed  advisable 
at  present  time),  13,  363. 

Maps: 

Of  the  R.  mouth,  66,  i. 

Above  Havre  de  Grace,  87, 836. 

95, 1172. 

Plan  and  sections  of  fish  basin,  84, 888. 


Part  (b),  S-556    Susquehanna  Biver,  Pa.     (North  Branch  of.) 


APPBOPEIATIONS. 

1880, 
1881, 
1882, 


115,000,  80,  694. 
15,000,81,804. 
16,000,88,781. 


Total,    45,000 

CONTRACTS. 

1880.  Coon  &  Mooney,  dr.,  70*  o.  y.  J.  Van 
Patten,  dike  constr.,  $4.72  per  rtmning  f.,  81,  806. 
R.  C.  Mitchell,  dr.,  OOit  c.  y.,  88,  781. 

1883.  R.  C.  Mitchell,  dr.,  750  c.  y.;  r.  backing, 
$2  c.  y.;  and  dike  constr.,  S8 1.  f.,  83,  652. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  80,  96,  97;  81,  127; 
83, 124;  83, 128;  84, 136, 139;  85, 126, 127;  04, 194, 
1290. 

Boards.    BERH.    B.,  04, 1296. 

In  charge: 

Col.  J.  N.  Macomb,  1879-82.  B.,  80, 594;  81, 804. 

Capt.  W.  Ludlow,  1882-83.    B.,  82,  779. 

Lt.  Col:  G.  Weitzel,  1883-84.    B.,  83, 652. 

Maj.  W.  H.  Heuer,  1884-S5.    E.,  84, 842,  869. 

Lt.'  Col.  H.  M.  Robert,  1886.    E.,  85, 854,  864. 

Col.  J.  A.  Smith.    E.,  04, 1291. 

Assistants: 

J.  WorraU.    B.,  80,  594. 

H.  Alrichs.    B.,  80,  699. 

G.  H.  Dager.    B.,  81,  806;  83,  653;  84, 869. 

A.  Stierle.    B.,  84,  842. 

OPEEATIONS. 

1880-81.  2,648  c.  y.  dr.  from  Richards  and 
Wilkesbarre  Isld.  Shoals,  and  625 1.  f.  of  dike  built, 
81, 807. 


1881-82.  6,042  c.  y.  dr.  from  Hillmans  EiDnle 
and  Forty  Foot  Shoal,  83,  780. 

1882-83.  5,433  o.  y.  dr.  from  Forty  Foot  Shoal 
and  927  c.  y.  r.  blasted  from  Hillmans  Ripple,  83.' 
653.  i-i-  .     . 

188.3-84.  3,677  c.  y.  dr.  from  shoals  at  EicLards 
and  Wilkesbarre  Islds.,  84, 842. 

PHYSICAL  CHAEACTBEISTICS. 

Description  of  R.  and  its  obstrs.,  Athens  to 
Wilkesbarre,  80,  600. 

Description  of,  04, 1292. 

Serious  damage  by  floods,  04, 1294. 

Chan,  narrow  and  flow  obstr.  by  waste  from 
mines,  by  br.  ps.  and  abutments,  etc.,  04, 1294. 

PBOJECTS. 

By  Col.  Macomb,  1881,  chan.  through  shoals  at 
various  points,  Wilkesbarre  to  Pittston,  average  d. 
3';  also  for  submerged  dikes  or  deflectors  at  points 
of  excavation;  est.,  $48,537,  81, 805. 

No  general  proj.  ever  adopted,  85, 125. 

Col.  Smith  reported,  1902,  that  removal  of  dikes 
constr.  in  E.  would  accomplish  no  possible  good,' 
04, 1296. 

SUE  VETS. 

Ex.  au.  act  Mar.  3,  1879;  made,  1880,  by  Col. 
Macomb,  79,  75;  80,  594.    ' 

Au.  act  Aug.  2,  1882;  made,  1883,  by  Lt.  Col. 
Weitzel  84  869. 

Of  West  Branch  au.  act  July  5, 1884;  made,  1884, 
by  Maj.  Heuer,  85,  864;  (E.  unfav.)  84, 869. 

Ex.  au.  act  June  13,  1902;  made,  1902,  by  Col. 
Smith,!  04, 1290. 


Part(c),J-556 


Susquehanna  Biver  (below  Northumberland), 
Pa. 


COMMEBCE. 

'  History  of  attempted  navigation,  04, 1299. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  04, 194, 1296. 
Boards.    BERH,    E.,  04, 1298. 
In  charge.    Col.  J.  A.  Smith.    E.,  04, 1297. 
Assistant.    C.  A.  Miner.    E.,  04, 1299. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  04, 1300. 


PBOJECTS. 

Col.  Smith  reported,  1903,  that  benefits  to  lie 
derived  were  incommensurate  with  vast  expense  of 
imp.,  04, 1298. 

SUEVEYS. 

Ex.  au.  act  June  13,  1902;  made,  1902,  by  Col. 
Smith,8  04, 1296. 


Part  (d),  J-556    Susquehanna  Biver,  Pa.  (West  Branch. 


COMMEBCE. 

Local,  91, 1113. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  91, 118. 

In  charge.    Maj.  C.  W.  Raymond,  1890.    B.,  91. 
1102. 


PHYSICAL  CHABACTEBISTICS. 

Description  of  the  W.  Branch,  91, 1103. 
Navigation  of  the  R.,  91, 1104 
Floods,  91, 1105, 1107, 1109. 

SUEVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  ij  W 
Raymond  (E.  unfav.),  91, 1102. 
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J-556(e)    BATTERY  ISLAND,  CHESAPEAKE  BAY,  MD. 

APPEOPKIATION.  OPERATIONS. 

1886,  $17,276,  87, 866.  1886-87.    620  1.  f.  ol  crlbwork  sunk  by  hired 

labor  to  repair  damaged  part  ol  break'r,  87,  865. 
ENGINEERS. 

CMel  ol  Engineers.    R.,  87,  99.  PROJECT. 

In  charge.    Col.  W.  P.  Craigbill,  1887.    R.,  87,  By  Maj.  W.  F.  Smith,  U.  S.  agent,  1886,  to  repair 

864  ps,  and  break'r,  and  to  riprap  j.;  est.,  $17,275,  87, 

Assistant.    N.  H.  Hutton.    R.,  87, 865.  864. 

J.556(f)       HAVRE  DE  GRACE,  MD.  (Harbor  at). 

(See  J-556.) 

COMMERCE.  PROJECTS. 

110,250  t.  in  1900;  regular  steamers  to  Baltimore,         By  Gen.  Smith,  removal  of  r.  to  9';  est.,  $15,000, 
01, 1393.  01,  1394. 

ENGINEERS.  SURVEYS. 

Chlct  of  Engineers.    R.,  01,  273, 1392.  Au.  act  June  6, 1900;  made,  1900,  by  Gen.  Smith,' 

In  charge.    Gen.  Wm.  F.  Smith,  U.  S.  agent.  01, 1392. 
E.,  01, 1392,  1393. 

J-556(g)    CHESAPEAKE  BAY  (Headwaters  of)  AND  HAVRE 
DE  GRACE  HARBOR,  MD.^" 


(See  also  J--535  (a).) 


APPEOPEIATION.a 

July  4, 1S36,  5500  (sur.). 


J-950  BUSH  EIVER,  MD. 

ENGINEERS.  Landing  200'  x  400';  est.,  530,000.    To  continue  the 

Chief  of  Engineers.    R.,  81, 150;  83,144.  ™?;  *S  ^o"**!  °^  ^^^-  <="='  ^■"^'^  ^^  5^7,000 

In  charge.    Col.  W.  P.  Craighill.    R.,  83,  949.        ^^°^-'  =^>  9™- 

PLANS.  SCRYET. 

By  Col.  Craighill,  dr.  chan.  to  Public  Landing  6'         Ex.  au.  act  Mar.  3,  1881;  made  by  Col.  Craighill, 
d.  at  m.  1.  w.  and  100'  w.;  also  a  basin  at  Public      83, 949. 

J-1079(a)    PATAPSCO  RIVER,  MD.     (W.  Branch,  from  Light 
St.  Bridge  to  head  of  tidewater.) 

(See  J-1090.) 

ENGINEERS.  PLANS. 

Chief  of  Engineers.    R.,  78,  69;  79,  81.  By  Capt.  Cuyler,  1879,  6'  chan.  by  dr.,  diking 

In  charge.    Maj.  W.  P.  Craighill.  R.,.79,  579.       embankments,  etc.;  est.,  $173,000,  79,  680,  684. 
Assistants:  By  Maj.  Craighill,  1879,  canal  preferable  to  imp 

Capt.  J.  W.  Cuyler.    R.,  79,  581.  of  the  K.,  79,  580. 


Seager,  79,  579,  581. 

ICAL  CHARACTE 

70,  581,  583,  68S.  Craighill  and  Capt.' Cuyler.    R.,  79,  579,  581. 


SURVEY. 
PHYSICAL  CHARACTERISTICS.  By  J.  L.  Seager,  1878,  under  direction  of  Ma 

r^n    ml     F-nn     Kiif  r^^^i^^ui^^  «_,^  rir,-^-*-    ri„-^Tn^       "d       lyti    crn    co-i 


J-1081(a)    NORTH  POINT  TO  MILLERS  ISLAND,  CHESA- 
PEAKE BAY,  MD. 

ENGINEERS.  Millers  Isld.  Lighthouses  (Craighill  Chan.  Eear 

Chief  of  Fnirfnorrs     B     in  51S1  Range)  to  gain  chan.  to  Baltimore  Co.  shore;  also 

In  charee    xf  Col  W  2  Cr'aifhlll  10  266  ".  side  of  B.  to  gain  chan.  to  Kent  Co.  shore;  R.  by 

in  cnarge.    i.t.  uol.  w .  Ji.  oraignill,  lo,  ^Sb.  j^^.  craighill,  June  25, 1909  (unfav.),»  10,  281. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1909,  between  North  Pt.  and 

I  H.  D.  73,  66th,  2d. 

«  Sur.— R.,  Jan.  30, 1837;  est.,  $58,000.    (H.  D.  482,  66th,  2d.) 

» Sur.  pursuant  to  resolution  of  the  Maryland  Legislature.    (Treas.  Doc.  373, 1882.) 

<  H.  D.  349,  61st,  2d. 
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J-1090 


BALTIMORE  HARBOR,  MD.> 


APPROPRIATIONS. 

Baltimore  Harbor: 


1836, 
1837, 
1838, 
1852, 
1866, 
1364, 
1866, 

1867, 
1868, 


1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880 
1881 
1882 
1884, 


1890, 
1891 
1892, 
1894 


1900, 
1901 
1902; 
1906, 
1906, 
1907, 
1908, 
1909, 
1912, 


$20,000,  66,iii,  36. 

15,000,  66,  iii,  36. 

20,000,  66,  iii,  36. 

20,000,  66,  iii,  36. 
100,000,  66,  iii,  36. 

20,000,  66,  iii,  36. 
5,200,  66,  ii,  24,  iii,  23;  67,  426; 
70,  419. 

75,000,  67,  420,  423,  426;  70,  419. 

17,000,  68,  25,  62,  691;  69,  63;  70. 
419. 

26,730,  69,  22. 

42,900,  70,  69,  420;  71,  71^  585. 

50,000,  71,71. 
100,000,  73,  67,  680;  74,  ii,  18. 
200,000,  73,  72,  761;  74,  ii,  18. 

75,000,  74,  81,  ii,  IS. 

76,000,  75,  87,  ii,  67. 

75,000,  76,  62,  285;  77,  59,  275. 

75,000,  78,65,449. 
160,000,  79,76,494. 
100,000,  80,626. 
150,000,  81,863. 
450,000,  88,  844. 
260,000,  84,896. 
150,000,  86,  874. 
300,000,  88,766. 
340,000,90,988. 
151,200,91,1229. 
208,000,  93,  1007. 

60,000,  96, 1177. 
450,000,96,1000,  1006. 
200,000,  99, 1406. 
324,648,00,1688. 
476,352,01,1376. 

25,000,  03, 1068. 
250,000,  06,  1126. 
500,000,  06, 1073. 
1,000,000,07,1139. 
760,000,08,1181. 
965,000,  09, 1186. 

50,000,  13, 1624. 


Total,    8,311,030  (38,311,054.90,  inol.  sales,  13, 
1624). 

Curtis  Bay  Cliannel,  Patapsco  B.: 

1892,  $28,000,93,1007. 

1894,  12,000,  96, 1182. 

1902,  50,000,  03, 1071. 

1903,  146,000,  03, 1031. 

1909,  *9, 000,  09, 1189. 

1910,  10,000,  10, 1315. 

1911,  5,000,  11, 1409. 

Total,        260,000,  13, 1627. 
Spring  Garden  (sw.  Baltimore): 


$5,000,  96,  1000,  1006. 

88,000,03,1071. 

221,000,  03,  1032. 

6,600,07,1141. 

*34,000,  09, 1189. 

34,000,  10,1316. 

10,000,  11, 1410. 


1896, 
1902, 
1903, 
1907, 
1909, 
1910, 
1911, 


Total,        398,500,13,1627. 

RECAPITULATION. 

Baltimore  H $8,311,030 

Curtis  Bay  Clian 260,000 

Sw.  Baltimore  H 398,500 


Grand  total 8,969,630 


COMMDRCE. 

C.  interests  oJ  Baltimore,  89,  929,  934;  90, 9ag 

The  development  of  business  in  the  vicinity  of 
and  in  Baltimore  warranted,  1892-93,  an  iixat  nf 
the  H.,  93, 1263.  ^'    ' 

Growing  importance  of,  at  SpatfiJt^  Pt.,  04 
1282.  ""^  ' 

Increase  due  to  imp.,  06, 197, 199. 

Decreasing  C,  09,  226.  '    '   ' 

Increasing  C,  11, 281. 

Works  of  imp.  have  put  Baltimore  on  ^me  plane 
with  ports  having  same  facilities,  13, 333. 

Chart  showing,  lor  5  decades,  13, 1624, 1626 

Traffic,  1911,  8,561,810 1.,  13, 1626. 

"  The  tonnage  movement  of  the  port  has  been  as 
follows: 

;«89 3,632,179 

}|g? 4,745,844 

If" 6,034,925 

1892 5,850,927 

1893 6,160,037 

J|9* 5,323,300 

1|95 5,370,360 

1896 6,007,561 

1897 7,682,294 

1898 8,220  134 

1899 7,664,854 

1900; 8,894,570 

1901 9,021,619 

1902 8,433,454 

1903 8,664,820 

1904 8,214,350 

1905. 8,411,999 

1906 9,270,349 

1907 9,461,987 

1908 9,453,958 

1909 8,328,626 

1910 9,425,046 

1911 9,806,421 

1911  (cal.  year) 10,123,355 

"  The  statistics  of  the  port  for' the  past  (1911-12) 
fiscal  year  are  illustrated  briefly  by  the  following 
statement: 
Value    of   commerce;  coal,    coke, 

grain,  iron,  oysters,  lumber,  etc..  $200,908,059.00 
Dutiable  imports  have  decreased . .       3, 022, 151 00 

Free  importe  have  decreased 972, 749. 00 

Domestic  exports  have  increased . .      20, 398, 400. 00 
Tonnage,  foreign  and  coastwise,  has 

increased  (short  tons) 316,93400 

Duties  collected  have  decreased....         623,863.82 
Duties  on  merchandise  in  bond 

have  decreased L4,613.06 

Duties  on  merchandise  in  bond, 

with  and  without  appraisement, 

have  decreased 676,430.06 

"13,333." 

CONTRACTS. 

1871.    M.  F.  Brainard,  dr.,  28*  c.  y.,  71, 71, 588; 
73,  761.    A.  Dodge,  dr.,  73,  679;  73, 761. 
1873.    G.  H.  Ferris,  dr.,  74, 11, 42. 

1873.  Curtis,  Fobes  &  Co.,  dr.,  73,  761;  74, 
ii,  22. 

1874.  Curtis,  Fobes  &  Co.,  dr.,  16*  c.  y.,  76, 86. 

1876.  Curtis,  Fobes  &  Co.,  dr.,  9}*  c.  y.,  77, 
275.    Morris  &  Cumtngs,  dr.,  12ii|!  c.  y.,  75, 86. 

1877.  A.  P.  Brown,  dr.,  SJ*  c.  y.,  77, 275. 

1878.  American  Dredging  Co.,  dr.,  9i*  c.  y., 
79,  494. 

1880.  G.  C.  Fobes  &  Co.,  dr.,  ISA*  c.  y.,  80, 
626. 

1881.  American  Dredging  Co.,  dr.  10|t  c.  y., 
81, 864. 


♦Allotment. 

1  Sur.— B.,  Feb.  24, 1828;  est.,  $23,081.58.    Est.  required  an.  for  dredging.    (H.  D.  482,  65th,  2d.) 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 
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1883.  Morris  &  Cumings  Dredging  Co., 2,500,000 
c.  y.,  16(f  c.  y.;  Thomas  Potter,  500,000  o.  y.,  13J0 
0.  v.,  83,  671. 

1884.  American  Dredging  Co.,  removal  of 
1,500,000  c.  y.,  150  0.  y.;  completed  June  30,  1885, 
85, 918. 

1886.  American  Dredging  Co.,  dr.,  13i|!  c.  y., 
87, 861. 

1888.  American  Dredging  Co.,  dr.,  IIO  o.  y., 
89  928. 

1889.  American  Dredging  Co.,  dr.,  lljif  o.  y., 
89, 929. 

1890.  American  Dredging  Co.,  dr.,  10Ji|!  c.  y., 
91  1229. 

1892.  National  Dredging  Co.,  dr.,  120  o.  y. 
($30,000),  93, 1250. 

1894.  Baltimore  Dredging  Co.,  dr.,  8ii|!  o.  y. 
($20,625),  95, 1177. 

1896.  Virginia  Dredging  Co.,  dr.,  7-/^  a.  y., 
s.  m.  ($399,500),  97, 1301. 

1897.  )■;.  M.  Spedden  &  Co.,  steel-hull  tugboat, 
$24,487,  97, 1302. 

1899.  S.  Hess, dr., SrVi* o.  y .  ($833,000),  99, 1406. 

1900.  Baltimore  Dredging  Co.,  dr.,  11$  c.  y. 
($11,000),  00, 1692. 

1903.  Maryland  Dredging  &  Contracting  Co., 
dr.,  1210  c.  y.,  03, 1032. 

1903.  Sanford  &  Broolra  Co.,  dr.,  11J0  c.  y., 
03,  1031.  Maryland  Dredging  &  Contracting  Co., 
dr.,  17!0c.y.,  04, 1252. 

1904.,  General  Electric  Co.,  electric  plant  for 
U.  S.  S.  Sentinel,  05, 1127. 

1905.  Charles  W.  Eaton,  dr.  about  7,102,222 
c.  y.,  6.450  c.  y.;  JVlaryland  Dredging  &  Contracting 
Co.,  dr.  about  719,999  c.  y.  in  Patapsco  R.,  200  c.  y., 
aad  about  1,562,779  c.  y.  off  York  Spit,  230  c.  y., 
06, 1073. 

1907.  Maryland  Dredging  &  Contracting  Co., 
dr.  Chan,  to  Curtis  B.,  about  19,687  o.  y.,  160  c.  y., 
and  dr.  H.  of  sw.  Baltimore,  about  36,563  o.  y., 
160  c.  y.,  07,  1141,  1142.  Maryland  Dredging  & 
Contracting  Co.,  dr.  about  8,516,470  c.  y.,  8.50  c.  y.; 
508,348  c.  y.,  200  c.  y.;  and  1,621,125  c.  y.,  230  c.  y., 
08, 1181. 

1909.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  1,500,000  c.  y.  from  main  chan.,  50  o.  y., 
09, 1187.  Sanford  &  Brooks  Co.,  dr.  about  80,000 
0.  y.  from  chah.  to  Curtis  B.,  9.90  c.  y.,  and  about 
300,000  c.  y.  from  H.  of  sw.  Baltimore,  9.90  o.  y. 
09,  1189.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  400,000  c.  y.  from  main  chan.,  230  c.  y., 
10, 1313. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  400,000  o.  y.,  150  c.  y.,  11, 1407.  Sanford 
&  Broolcs  Co.,  dr.  about  90,000  c.  y.  from  Curtis  B., 
9}0  c.  y.,  11,  1409.  Sanford  &  Brooks  Co.,  dr. 
about  310,000  o.  y.  from  H.  of  sw.  Baltimore,  9}0 
c.  y.,  11, 1410. 

1911.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  2,260,000  c.  y.,  9J0  c.  y.,  from  main  chan., 
11,1407. 

ENGINEESS. 

Chief  ol  Engineers.  B.,  66,  3~,  ii,  24,  41,  ili,  23, 
36;  67,  41,  42,  424;  68,  25,  62;  69,  25,  62;  70,  69; 
71,  71;  73,  67;  73,  72;  74,  81;  75,  86;  76,  63;  77, 
58;  78,  64;  79,  76;  80,  101;  81,  134;  83,  131;  83, 
136;  84, 142;  85, 137;  86, 133;  87,  97,  101;  88,  95; 
89, 113;  SO,  102;  91, 132;.  93, 132;  93, 144, 146, 148; 
94, 132, 133;  95, 162, 164, 157;  96, 137, 138;  97,  172, 
173,  174;  98,  175,  176,  177;  99,  203,  204,  205;  00, 
231, 233;  01, 264,  285,  266,  273;  03, 192, 194;  03, 194, 
195, 196, 197;  041,  178, 180, 181, 193, 194;  05, 186, 189; 
06, 196, 198, 199;  07, 208, 210, 211;  08,  218, 220, 221; 
09, 224, 227,  228;  10,  266,  259,  260;  11,  279,  282,  283; 
13, 330,  333,  335. 

Board.  An  advisory  board  appointed  by  the 
President  at  the  request  of  the  State  of  Maryland 
to  consider  the  p.  and  bulkhead  lines  of  Baltimore 
H.    R.,  79,  497,  500; 

(Brig.  Gen.  Humphreys,  C.  P.  Patterson,  U.  S. 
C.  S.,  and  Maj.  CraigMU.) 

R.  on  ex.  of  Patapsco  R.  from  main  sliip  chan. 
to  drawbr.  at  mouth  of  Bear  Creek,  04, 1281, 1287. 

In  charge: 

Maj.  H.  Brewerton,  1853,  66,  37. 


Col.  J.  D.  Graham,  1865,  66, 3.  R.,  66, 37,  38, 39, 
ii,  24. 

Maj.  J.  Q.  Parke,  1867,  68,  694. 

Col.  J.  H.  Simpson,  1868-70,  68, 694.  B.,  68, 688 ; 
69,  374;  70,  416,  420. 

Maj.  W.  P.  Craighill,  1866-94,  66,  ii,  24.  B.,  66, 
iv,  232-236;  67,  417,  423,  424;  71,  686;  73,  679;  73, 
760;  74,  ii,  17-23;  75,  ii,  66;  76,  284;  77,  273;  79, 
492;  80,  625;  (Lt.  Col.)  81,  860;  83,  843;  83,  669 
84,  894;  86,  917;  86,  874;  (Col.)  87,  860,  880;  88, 
766;  90,  987;  91,  1327;  93,  1005;  93,  1243,  1249, 
1262;  94,  909,  914. 

Capt.  C.  B.  Phillips,  1878,  in  temporary  charge. 
B.,  78,  447. 

Capt.  T.  Turtle,  1889-90.    R.,  89, 927. 

Lt.  Col.  P.  C.  Hains,  1895-99.  E.,  95, 1175, 1181, 
1201;  (Col.)  96, 999, 1005;  97, 1299, 1306, 1307, 1308; 
99, 1405, 1409, 1410. 

2d  Lt.  C.  W.  Kutz,  1898.    B.,  98, 1175, 1180, 1181. 

Lt.  Col.  O.  H.  Ernst,  1900-1901.  R.,  00, 1687, 
1692,  1693;  01, 1374, 1379, 1394. 

Col.  P.  C.  Hains,  1902.    E.,  02, 1067,  1070,  1071. 

Col.  W.  A.  Jones,  1903.    B.,  03, 1027,  1031, 1032. 

Lt.  Col.  R.  L.  Hoxie,  1904-08.  E.,  04, 1262, 1255, 
1256,  1278,  1284;  05, 1125,  1129,  1130;  06, 1072,  1075; 
(Col.)  07,  1137, 1141,  1142;  08, 1179, 1183, 1184. 

Maj.  W.  E.  Craighill,  1909.  E.,  09,  1185,  1188, 
1189. 

Col.  Thos.  L.  Casey,  1910-11.  B.,  10, 1311,  1316, 
1316;  11,1405,1409. 

Lt.  Col.  W.  C.  Langfltt,  1912-.  R.,  13, 1623, 1626, 
1627. 

Assistants: 

Lt.  W.  R.  Livennore,  69,  52. 

Capt.  C.  B.  PhilUps,  71,  71;  73,  67;  73,  70;  in 
immediate  charge,  77, 276. 

N.  H.  Hutton,  in  immediate  charge,  74,  Ii,  23; 
85, 918. 

Lt.  Edward  Maguire,  75, 84;  76, 62. 

Lt.  Thomas  Turtle,  73,  71;  74,  78;  75,  84;  77, 
66;  78,63;  79,75;  80,98. 

Capt.  J.  W.Cuyler,  77,56;  78,63;  79,75;  80,98. 

Lt.  W.  M.  Black,  80, 98;  81, 129. 

Capt.  Thomas  Turtle,  81,  129;  83, 127;  83,  131; 
84, 139. 

Capt.  E.  H.  Ruffner,  81, 129;  83, 127;  83, 131. 

Lt.  C.  McD.  Townsend,  83, 127;  83, 131;  84, 139. 

Lt.  G.  J.  Fiebeger,  89, 112. 

Lt.  Charles  W.  Kutz,  97, 172;  99,  203. 

ESTIMATES.    (See  Projects.) 

For  Brewerton  Chan.,  150'  w.,  22'  d.,  $390,000,  70, 
419. 

By  Lt.  Col.  Grabam,  1865,  for  removal  of  Imnps 
from  Chan,  by  dr.,  $5,200,  66, 38. 

By  Mai.  Craighill,  1866,  for  chan.  22'  x  150', 
$193,050  to  $223,500;  for  chan.  22'  x  200',  $320,250  to 
$329,700, 66,  ii,  24, 25;  revised  after  resur.  to  $164,700 
to  $148,500;  $295,200  to  $198,900,  66,  Iv,  233,  234. 
The  latter  adopted,  70,  419. 

For  completing  the  work,  $260,000,  67,  417. 

By  Col.  Simpson,  1869,  for  completing  revised 
proj.,  $107,600,  70,  420. 

By  Maj.  Craighill,  1871,  numerous  ests.  for  w. 
and  d.  chan.,  71,  585. 

By  Maj.  Craighill,  1879,  for  completing  existmg 
proj.,  $100,000,  79,  494;  $50,000  per  an.  for  repairs, 
79,  492. 

LEGISLATION. 

An  act  to  protect  the  "Craighill  Channel,"  81, 
863.    Protection  of  aids  to  navigation,  83, 844. 

OPEEATIONS. 

1865-66.    Dr.  with  V.  S.  dredges,  66,  ii,  25. 

1866-67.  Dr.  in  Brewerton  Chan,  below  North 
Pt.,  67, 42. 

1867-68.  Result  of  dr.,  the  extension  of  chan. 
from  Brewerton  Chan,  s.,  past  the  Belvidere  Shoal, 
with  w.  of  500'  for  a  distance  of  6  m.,  68, 62,  688. 

1868-69.  Dr.  in  Brewerton  and  Craighill 
Chans.,  69,  52,  374.  

1869-70.  Dr.  in  Brewerton  and  Craighill 
Chans.,  70,  416,  417. 

1870-71.  Dr.  with  V.  S.  dredges,  and  by  con- 
tract, in  Brewerton  and  Craighill  Chans.,  71,  71, 
685,686. 
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1871-73.    Dr.  by  contract,  73, 67,  679. 

1873-73.    Dr.  by  US.,  73, 72,  761, 762. 

1873-74.    Dr.  continued,  74, 81,  ii,  17. 

1874-76.    Dr.  by  contract  continued,  76,  86. 

1875-76.  Brewerton  Chan.  w.  40'  by  dr.,  76, 
63,284. 

1876-77.  Dr.  by  contract  continued,  77,  68, 
274. 

1877-78.    Dr.  300,146  c.  y.,  78,  64,  449. 

1878-79.    Dr.  481,416  c.  y.,  79,  76,  493. 

1879-80.    431,000  c.  y.  dr.,  80,  625. 

1880-81.    181,930  0.  y.  dr.,  81,860. 

1881-83.    709,726  c.  y.  dr.,  83, 843. 

1883-83.    2,554,861  o.  y.  dr.,  84,  895. 

1883-84.    1,683,397  c.  y.  dr.,  84, 895. 

1884-85.    1,715,247  c.  y.  dr.,  86, 918. 

1886-87.    1,111,317  c.  y.  dr.,  87,  860. 

1888-89.    1,761,088  c.  y.  dr.,  89, 928. 

1890-91.    1,334,000  c.  y.  dr.,  91, 1228. 

1891-93.    3,506,443  c.  y.  dr.,  93, 1006. 

1893-93.  1,366,493  c.  y.  dr.,  93,  1244.  Chan, 
to  Curtis  B.  in  Patapsco  E.,  Baltimore  H.,  dr.  to  a 
d.  of  25',  93, 1250. 

1894-96.  In  connection  with  previous  year, 
341,420  c.  y.  dr.,  96, 1176;  96, 1000. 

1896-97.  1,270,582  o.  y.,  s.  m.,  dr.,  97, 1300. 

1897-98.  3,423,708  c.  y.,  s.  m.,  dr.,  98, 1176. 

1899-00.  2  057,414  o.  y.  dr.,  00,  1688, 1692. 

1900-01.    4,068,502  c.  y.  dr.,  01, 1375. 

1901-03.  3,415,924  0.  y.  dr.,  and  2,469  c.  y.  j. 
removed,  02, 1067. 

1903-03.  1,585,397  0.  y.  dr.,  03,  1027.  716,526 
c.  y.  dr.  from  chan.  to  Curtis  B.  and  557,406  c.  y. 
dr.  from  H.  of  sw.  Baltimore,  03, 1031. 

1903-04.  138,211  c.  y.  dr.,  04,  1262.  764,547 
c.  y.  dr.  from  chan.  to  Curtis  B.,  04, 1255.  1,155,391 
c.  y.  dr.  from  H.  of  sw.  Baltimore,  04, 1266. 

1904-05.  608,621  c.  y.  dr.  from  H.  of  sw.  Balti- 
more, 05, 1130. 

1906-06.    3,406,911  c.  y.  dr.,  06, 1072. 

1906-07.    6,110,008  c.  y.  dr.,  07, 1138. 

1907-08.  6,532,098  e.  y.  dr.  from  main  chan., 
08,  1180.    19,687  c.  y.  dr.  from  chan.  to  Curtis  B., 

08. 1183.  36,563  c.  y.  dr.  from  H.  of  sw.  Baltimore, 

08. 1184. 

1908-09.  5,033,6620.  y.  dr.  and  small  amount  of 
r.  removed  from  main  chan.,  09, 1186:  16,429  c.  y. 
dr.  from  chan.  to  Curtis  B.,  09,  1188.  13,250  o.  y. 
dr.  from  H.  of  sw.  Baltimore,  09, 1189. 

1909-10.  2,818,209  c.  y.  dr.  from  main  chan., 
67,027  c.  y.  from  Curtis  B.  Chan.,  and  296,040  o.  v. 
from  n.  of  sw.  Baltimore,  10, 1312, 1315, 1316. 

1910-11.  679,810  0.  y.  dr.  from  main  chan., 
and  219,181  c.  y.  from  H.  of  sw.  Baltuuore,  11, 1406, 
1409, 1410. 

1911-13.  2,162,215  c.  y.  dr.  from  main  chan., 
9,068  c.  y.  from  H.  of  sw.  Baltimore,  and  90,013 
c.  y.  from  chan.  to  Curtis  B.,  13, 1624, 1626, 1627. 

PHTSICAl  CHARACTERISTICS. 

66,  37,  ii,  25;  67,  420,  421;  74,  ii,  19,  22,  23;  79, 
493;  95, 1201. 

Description  of  sw.  Baltimore  H.,  96, 1006. 

At  1901,  the  Fort  McHeiuy  Chan.,  30'  d.  m.  1.  w. 
with  565'  w.;  460'  in  the  Brewerton  Chan.;  460'  in 
the  cut-ofl;  and  665'  in  the  Craighill,  covering  the 
shoalest  portions  of  chan.  from  Chesapeake  B.  to 
Baltimore  H.,  01,  265. 

Max.  draft  at  m.  1.  w.,  1901,  27',  Patapsco  R. 
Chan,  to  Curtis  B.,  01,  266. 

15'  m.  1.  w.  and  100'  w.  in  sw.  Baltimore  H. 
(Spring  Garden),  made  by  city  dr.,  01, 266. 

Shoaling  of  imp.  of  H.  at  Spring  Garden,  06, 199; 
07,  1142;  large,  08,  221;  in  chan.  to  Curtis  B.,  07, 
1141. 

Cost  of  maintan.  of  dr.  chan.  near  Baltimore 
insignificant,  07, 1138;  and  40'  chan.  readily  creat- 
able.  0S|  1180. 

Details,  Ctirtis  B.,  13,  333. 

Max.  draft  over  shoalest  part,  1912,  chan.  to 
Curtis  B.,  30'  m.  1.  w.  Length  of  imp.  section, 
2i  m.,  13,  334;  in  Spring  Garden,  27';  1.  of  this 
latter  section,  4  m.,  13,  336. 

PRIVATE  (CITY  AND  STATE)  WORK. 

Dr.  by  city  and  State  authorities,  66,  ii,  25. 

The  city  and  State,  from  1862  to  1868,  app.  for  H. 
Imp.  t257,233.81:  $184,317.06  expend,  in  d.  chan. 
below  Fort  McHenry,  70,  419. 


The  city  app.  $200,000  for  dr.,  78, 67, 679;  1200,000 
more,  73,  72,  761,  762. 

History,  74,  Ii,  19,  23. 

The  State  of  Maryland  app.  {5,000,  In  1876,  to 
defray  the  expenses  of  an  advisory  board  and  sur 
R.,  79,  497-500. 

The  city  of  Baltimore  and  State  of  Maryland 
contrib.,  up  to  1886,  $j84,000  toward  the  imp.,  85. 
138.  ' 

$500,000  expend,  in  work  of  Imp.  by  the  city  of 
Baltimore  and  the  State  of  Maryland,  up  to  1890 
91, 133. 

Spring  Garden.    (See  Physical  characteristics.) 

PROJECTS.    (See  Estimates.) 

From  1836  to  1838,  incl.,  $55,000  was  app.  for 
Baltimore  H.,  66,  iii,  36. 

In  1852  the  proj.  origiiiated  for  imp.  the  chan.  at 
the  approach  from  d.  w.  in  ChesapeakeB.,  and  was 
begun  under  the  joint  action  of  the  U.  S.  and  State 
of  Maryland  in  the  imp.  of  Brewerton  Chan,  to  a 
w.  of  150'  and  a  d.  of  22'7  67, 420;  70, 418;  74,  u,  19- 
79,492. 

In  1866  Maj.  Craighill  proposed  an  alteration  in 
the  direction  of  a  part  of  the  chan.,  with  a  w.  of 
the  Chan,  to  200',  66,  iv,  233,  234;  67,  42,  417.  420 
422. 

In  1872  the  proj.  was  revised  to  provide  for  chan. 
24'  d.  at  m.  I.  w.  and  from  250'-400'  w.,  73,  67;  73, 
761;  74,  ii,  21.  ■ 

In  1881  Lt.  Col.  Craighill  proposed  d.  of  the  chan. 
to  27'  at  m.  1.  w.,  together  witti  the  formation  of  a 
cut-ofl  between  the  lower  part  of  the  Brewerton 
and  the  upper  part  of  the  Craighill  Chan.,  81,  861. 
This  work  was  practically  accomplished  in  1886, 
86, 874. 

The  total  amount  app.  from  1852  to  1886,  inol., 
was  $2,216,830. 

By  Col.  Craighill,  1887,  tor  imp.  of  the  chan. 
between  d.  w.  m  Chesapeake  B.  and  Baltimore, 
by  dr.  to  27'  m.  1.  w.,  and  600'  w.;  est.  cost,  $1,300,- 
000,  87,  860,  881;  88,  766.    . 

Amount  est.  for  completion  in  1891,  $208,800,  91, 
134. 

By  Col.  Craighill,  1890,  for  dr.  a  chan.  150'  w.  at 
bottom  and  27'  d.  at  m.  I.  w.,  from  the  main  ship 
Chan,  of  the  Patapsco  K.,  Baltimore  H.,  to  Curtis 
B.;  est.  cost,  $85,000,  93, 1249. 

By  Col.  Craighill,  1894,  for  dr.  a  chan.  30'  d.,  600' 
w.  at  bottom,  and  over  1,200'  at  the  bends,  iri 
Baltimore  H.;  est.  cost,  $2,500,000,  and  $50,000  an. 
mainten.,  95, 1202;  96,  lOOO;  97, 1300. 

By  Col.  Hams,  1896,  for  dr.  a  chan.  100'  w.  at 
bottom  with  side  slcnies  of  1  on  3  from  the  main 
ship  chan.  near  Fort  McHenry  to  the  foot  of  Eutaw 
St.,  with  a  turning-basin  400'  x  40O'  near  the  upper 
end;  est.  cost,  $314,000,  96, 1007. 

$196,000  est.  as  cost  of  d.  chan.,  Curtis  B.,  to  30' 
and  250'  w.;  and  from  over  $9,000,000  to  about 
$11,000,000  for  chan.  35'  d.  and  1,000'  w.  from  Balti- 
more to  ocean.  If  bottom  w.  of  600'  instead  of 
1,000'  be  made,  the  total  to  the  ocean  might  he 
$5,300,000,  01,  1395.  Est.  revised  and  reduced  to 
$3j465,000,  03, 1032. 

K.  and  H.  act  June  13,  1902,  app.  $50,000  for  d. 
Chan.,  Patapsco  R.,  to  30',  w.  of  250',  under  0. 
Con.  system;  est.,  $196,000,  03,  194. 

Proj.  for  30'.,  Patapsco  B.,  completed,  1903,  at 
cost  of  $1,371,710  (orig.  est.,  $2,509,000),  03, 195. 

Widening  of  existing  chan.,  1904,  to  200'  and  30' 
d.  from  Brewerton  Chan,  of  Patapsco  E.  to  Spa^ 
rows  Pt,  Md.,  au.  act  June  13, 1902,  04, 1289. 

Act  Mar.  3,  1905,  provides  for  chan.  36'  x  600' 
from  Fort  McHenry  to  d.  w.  above  Sandy  Pt. 
Light,  and  through  shoals  opposite  York  Spit; 
est.,  $3,465,000,  05, 187, 1126. 

$6,500  app.,  R.  and  H.  act  Mar.  2,  1907,  for 
mainten.  offspring  Garden  imp.,  07, 211. 

Proj.  of  1905  extended  by  act  Mar.  3,  1909,  to 
include  the  w.  of  Fort  McHenry  division  near  its 
intersection  with  Curtis  B.  Chan,  so  as  to  provide 
an  anchorage  basin,  09, 225;  and  further  extended 
by  act  Feb.  27,  1911,  to  include  increased  w.  of 
Chan,  at  the  entrances  and  in  the  bends,  11, 280.  _ 

Desirable  that  York  Spit  section  be  increased  m 
w.  from  600'  to  1,000',  tor  benefit  of  heavy-draft 
vessels,  11, 280, 1406.  ., 

Existing  proj.,  with  all  modifications,  m  detau, 
13,  332.    Max.   draft    1912,   over  shoalest  part 
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Fatapsco  B.  and  Chan,  to  Baltimore,  35'  at  m.  1.  w. 
Len^h  of  imp.  sections,  12, 332, 1624. 

Urgent  that  w.  of  Baltimore  chan.  at  bends  and 
entrances  be  further  w.,  10,  257,  1312;  at  York 
Spit,  11, 1406;  and  chan.  near  York  Spit  done,  10, 
258. 

$10,000  app.  by  E.  and  H.  act  June  25,  1910,  for 
restoring  dimensions,  Curtis  B.  work,  10,  259;  and 
$5,000  by  E.  and  H.  act  Feb.  27,  1911,  11,  282. 
Same  act  app.  $34,000  for  similar  work  at  Spring 
Garden,  10,  260;  and  R.  and  H.  act  Feb.  27,  1911, 
app.  $10,000,  11,283. 

SURVEYS. 

Made,  1859,  66,  ii,  25. 

By  Col.  Graham,  1865,  ex.,  66,  37. 

By  Maj.  Craighill,  1866,  ex.,  66,  ii,  24. 

Under  direction  of  Maj.  Craighill,  by  U.  S.  Coast 
Stir.,  resur.,  1866,  66,  iii,  23,  iv,  234;  67,  41,  42,  417. 

Under  direction  of  Maj.  Craighill,  resur.,  1874, 
74, 81,  ii,  17. 

Under  direction  of  Coast  Sur.,  by  I.  M.  Down, 
p.  and  bulkhead  lines.    R.,  79,  499,  500. 

By  J.  L.  Seager,  1881,  81, 862. 

Sur.  of  chan.,  1885,  86,  874. 

Sur.  of  chan.  with  view  of  w.  to  600',  au.  act  Aug. 
5, 1886;  made,  1886,  by  Col.  CraigMU,  87,  880. 

Ex.  of  s.  and  middle  branches  of  the  Patapsco  E., 
au.  act  July  13,  1892;  made,  1892  by  Col.  Craighill 
(R.  fav.),  93, 1262. 


Sur.  made  by  Col.  Craighill  and  Col.  Hains,  94 
910;  96, 1000. 

Sur.  of  Baltimore  H.,  au.  act  Aug.  17, 1894;  made 
by  Col.  Craighill,  1894  (see  Projects),  95, 1201. 

Est.  cost  of  d.  Chan.,  sw.  Baltimore  H.,  called  for 
by  resol.  of  Congress,  Mar.  2, 1896;  submitted,  1896, 
by  Col.  Hains,  96, 1006. 

Sur.  of  Baltimore  H.  with  view  to  securing  30' 
chan.,  au.  act  June  3,  1896;  made  by  Col.  P.  C. 
Hains,  1896  (see  Projects),  97, 1308. 

Est.  cost  of  d.  Chan,  of  Curtis  B.  to  30',  260'  w., 
and  of  main  ship  Chan,  of  Patapsco  E.  and  Balti- 
more H.  to  35',  1,000'  w.;  asked  by  cone,  resol.  of 
Congress,  Jan.  19,  1901;  made  by  Lt.  Col.  Ernst, 
01, 1394. 

Pre.  ex.  au.  act  June  13,  1902,  from  main  ship 
Chan,  to  Sparrows  Pt.,  and  Patapsco  E.  to  the 
drawbr.  at  mouth  of  Bear  Creek,  by  Col.  Hains; 
est.  cost  for  imp.,  $99,000  to  $146,000;  reviewed  by 
BEBH.  (R.  unfav.),  04, 194, 1278, 1284, 1289. 

Sur.  of  dumping  grounds  in  Chesapeake  B.,  09, 
1186. 

List  of  Cong.  docs,  relating  to  surveys,  02,  193; 
03,  195,  196,  197;  04,  180,  181;  11,  281,  282,  283; 
12,332,333,334. 

Maps.  Of  Patapsco  R.  and  approaches,  66,  42; 
96, 1180;  97, 1306;  12,  1624. 


J-1M3         ANNAPOLIS  HARBOR  (South  R.),  MD. 


APPROPRIATIONS. 

1880,  $5,000,80,634. 

1881,  5,000,81,874. 

Total,  10,000 

COMMERCE. 

Benefit  of  proposed  imp.,  79,  578,  579. 

Benefit  to  C.  from  proposed  imp.  small,  81,  874; 
82,  850;  85, 134. 

Extremely  small,  and  Naval  Academy  averse  to 
increase  of,  97, 1312. 

CONTRACT. 

1886.  American  Dredging  Co.,  dr.,  84  c.  y., 
86, 877. 

ENGINEERS. 

Ch'et  of  Engineers.    R.,  78,  69;  79,  81;  80, 

102;,  81,135,150;  82,131;  83,136;  84,143;  85,134; 
86,134;  87,98;  97,175. 

In  charge: 

Maj.  W.  P.  Craighill,  1876-88;  78,  69.  R.,  79, 
574;  (Lt.  Col.)  80,  633;  81,  871;  82,  850;  83,  676; 
84,  900;  86,  886;  86,  877;  87,  863;  (Col.)  88,  761. 

Col.  P.  C.  Hains,  1895-97.    R.,  97, 1309. 

Assistants: 

Capt.  C.  B.  Phillips.    R.,  79,  578. 

Capt.  J.  W.  Cuyler,  79,  574.    R.,  79,  675. 

John  L.  Seager,  79,  574. 

W.  E.  Button.    R.,  81,  872. 

Lt.  C.  W.  Kutz.    R.,  97, 1310. 

OPERATIONS. 

1886-86.    Dr.  shoals  within  the  H.,  86,  877. 
1886-87.    Dr.  of  shoals  continued,  87,  863. 


PHYSICAL  CHARACTERISTICS. 

General  description,  79,  575,  670;  81,  872;  97, 
1311.  Bars  at  mouth  of  H.,  79,  576.  Tides,  79, 
674,  576. 

PLANS. 

By  Capt.  Cuyler.  1.  To  dr.  chan.  24'  x  150', 
connecting  d.  w.  of  B.  with  d.  w.  of  Severn  R.; 
est.,  $55,000.  2.  To  constr.  a  series  of  light  shore 
groins  or  deflectors  to  maintain  chan.;  est.,  $17,000, 
79, 576. 

By  Maj.  Craighill,  est.  expend.,  per  an.,  of  $10,000 
for  dr.,  79,  574,  676,  577.  Correspondence  relative 
to  proposed  imp.  of  H.,  79,  577,  578. 

PROJECTS. 

By  Col.  Craighill,  1880,  chan.  through  the  bars 
abreast  of  the  Naval  Academy,  by  dr.  to  24'  x  150' 
1.  w.;  est.,  $66,000,  81,  872;  86, 134. 

In  1881  Col.  Craighill  recom.  postponement  of 
operations  as  the  amount  available,  $10,000,  not 
sufficient  to  eflect  any  substantial  imp.,  81, 874. 

1896,  Col.  Hains  est.  that  to  dr.  a  chan.  34  m.  1. 
with  side  slopes  of  1  on  3,  28'  d.  m.  1.  w.,  would  cost 
$142,000,  97, 1310. 

SURVEYS. 

Included  in  Coast  Sur.,  1844^5,  79, 575. 

Ex.  by  Capt.  Phillips,  1876.    R.,  79, 578. 

By  Capt.  Cuyler  and  J.  L.  Seager,  1878-79.  R., 
79, 575.  „ 

By  W.  F.  Smith,  1886,  of  shoals  m  H.,  86, 134. 

Sur.  with  view  to  obtaining  a  ship's  chan.  28'  x 
150'  m.  1.  w.,  from  Chesapeake  B.  to  the  wharves  of 
U.  S.  Naval  Academy,  au.  act  June  3,  1896.  R. 
submitted  by  Col.  Hams  in  1896  (see  Projects),  97, 
1309. 


COMMERCE. 

Oyster-dr.  industry  not  great  enough  to  warrant 
an  imp.  of  the  mouth,  93, 1311. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  93, 158. 
In  charge.    Maj.  C.  E.  L.  B.  Davis,  1892-95. 
R.,  93, 1310. 

30462°— H.  Doc.  740,  63-2 24 


PARISH  CREEK,  MD. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1311. 

SURVEYS. 

Ex.  of  the  mouth  au.  July  13,  1892;  made  by 
Maj.  Davis,  1892  (R.  unfav.)  93, 1311. 
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K.— WASHINGTON,  D.  C,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Washington,  D.  C. 


K     1  Chesapeake  B^  Md.> 

K     3  Herring  B.,  Md.  (1) 

K     3  Bed  Lion  Cr.,  Md.  (1) 

K     1  Flsblng  Cr.,  Md.  (1) 

K    5  Parker  Cr.,  Md.  (1) 

K     6  Governors  Bun,  Md.  (1) 

K     7  Patment  R.,  Md.  (1) 

K     8  Mill  Cr.,  Md.  (7) 

K     9  St.  Jobn  Cr.,  Md.  (7) 

K  10  Back  Cr.,  Md.  (7) 

K  11  HeUen  Gut,  Md.  (7) 

K  12  HeUens  Cr.,  Md.  (7) 

E  13  Mears  Cr.,  Md.  (7) 

K  14  St.  Leonards  Cr.,  Md.  (7) 

K  15  Island  Cr.,  Md.  (7) 

K  16  Battle  Cr.,  Md.  (7) 

K  17  Buzzard  Isld.  Cr.,  Md.  (7) 

K  18  Hunting  Cr.,  Md.  (7) 

K  19  Little  Lyons  Cr.,  Md.  (7) 

E  20  Hall  Cr.,  Md.  (7) 

K  21  Lyons  Cr.,  Md.  (7) 

K  22  Little  Ifatuxent  B.,  Md.,  (upper  limit 

of  7) 
K  23  Western  Brancb,  Md.  (7) 
K  24  Bock  Cr.,  Md.  (7) 
E  25  Black  Swamp  Cr.,  Md.  (7) 
E  26  Swanson  Cr.,  Md.  (7) 
E  27  Indian  Cr.,  Md.  (7) 
E  28  Trent  Hall  Cr.,  Md.  (7) 
E  29  Washington  Cr.,  Md.  (7) 
B  30  Persimmon  Cr.,  Md.  (7) 
E  31  Cremona  Cr.,  Md.  (7) 
E  32  Mud  Cr.,  Md.  (7) 
E  33  Spring  Cr.,  Md.  (7) 
E  34  Horse  Landhig  Cr.,  Md.  (7) 
E  35  Cat  Cr.,  Md.  (7) 
E  36  Koslln  Cr.,  Md.  (7) 
E  37  Second  Cr.,  Md.  (7) 
E  38  Cole  Cr.,  Md.  (7) 
E  39  St.  John  Cr.,  Md.  (7) 
E  40  Cuckold  Cr.,  Md.  (7) 
E41  MUICr.,Md.(7) 
E  42  Town  Cr.,  Md.  (7) 
E  43  Harper  Cr.,  Md.  (7) 
K  44  Parson  Cr.,  Md.  (7) 
E  45  St.  Jerome  Cr.and  Bay,  Md.  (1) 
E  46  Potomac  E.,  Md.  (1) 
E  47  Tanner  Cr.,  Md.  (46) 
E  48  Pohit  Lookout  Cr.,  Md.  (46) 
E  49  Potter  Cr.,  Md.  (46) 
E  60  Briscoe  Cr^  Md.  (46) 
ESI  Calvert  B.,  Md.  (46) 
K  62  Smith  Cr.,  Md.  (46) 


E    63  St.  Marys  B.,  Md.  (46) 
E    64  Inlgoes  Cr.,  Md.  (46) 
K    66  Baser  Branch,  Md.  (46) 
K    56  Carthagena  Cr.,  Md.  (46) 
K    67  St.  George  B.,  Md.  (46) 
E    68  Price  Cr.,  Md.  (46) 
K    59  Herring  Cr.,  Md.  (46) 

60  Blake  Cr.,  Md.  (46) 

61  Flood  Cr.,  Md.  (46) 

62  Breton  B.,  Md.  (46) 

63  St.  Clement  B.,  Md.  (46) 

64  Dukeharts  Cr.,  Md.  (46) 
66  St.  Catherine  Sound,  Md.  (46) 

66  Wicomico  B.,  Md.  (46) 

67  Chaptico  B.,  Md.  (66) 

68  Newport  Cr.,  Md.  (66) 

69  Allen  Fresh,  Md.  (66) 

70  Charleston  Cr.,  Md.  (66) 

71  Neals  Sound,  Md.  (46) 
73  Cuckold  Cr.,  Md.(46) 

73  Piccowaxton  Cr.,  Md.  (46) 

74  Popes  Cr.,  Md.  (46) 
76  Port  Tobacco  B.,  Md.  (46) 

76  Goose  Cr.,  Md.  (75) 

77  Nanjemoy  Cr.,  Md.  (46) 

78  MaUows  B.,  Md.  (46) 

79  Chicomu^en  Cr.,  Md.  (46) 

80  Mattawoman  Cr.,  Md.  (46) 

81  Pamunkey  Cr.,  Md.  (46) 

82  Plscataway  Ci.,  Md.  (46) 

83  Broad  Cr.,  Md.  (46) 

84  Oxen  Cr.,  Md.  (46) 

85  Anacostia  R.,  Md.  (46) 

86  Beaver  Dam  Branch,  Md.  (86) 

87  Northeast  Branch,  Md.  (85) 

88  Northwest  Branch,  Md.  (86) 

89  Rock  Cr.,  D.  C.  (46) 

90  Chain  Br.,  at  Little  Falls,  Va.  (upper 
Umlt  of  46) 

90(a)   Shenandoah  B.,  Va„  and  W.  Va. 
(46)) 
^1  Four  MUe  Run,  Ta.  (46) 

92  Hunthig  Cr.,  Va.  (46) 

93  Little  Hunthig  Cr.,  Va.  (46) 

94  Dogue  Cr.,  Va.  (46) 
96  Gtinston  Cove,  Va.  (46) 

96  Accotlnk  B.,  Va.  (96) 

97  Pohlck  B.,  Va.  (95) 
93  Occoauan  B.,  Va.  (46) 
99  Belmont  B.,  Va.  (98) 

K  100  Occoquan  Cr.,  Va.  (98) 
K  101  Bull  Bun,  Va.  (98) 
K  102  Cedar  Bun,  Va.  (98) 


K 
K 
K 
K 
K 
K 
E 
E 
K 
K 
K 
E 
E 
E 
E 
K 
E 
K 
K 
K 
E 
E 
E 
E 
E 
K 
E 
E 
K 
K 
K 

(K 

K 
K 
E 
E 
E 
E 
K 
E 
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'  Beginning  on  west  side,  below  South  R.,  Md.,  or  immediately  after  J  127S,  p.  340. 
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K  103  Neabslco  Cr.,  Va.  (46)  K  166 

K  104  PoweUs  Cr.,  Va.  (46)  K  167 

K  105  Quantlco  Cr.  and  Bay,  Va.  (46)  K  168 

K  106  Chopawamslc  Cr.,  Va.  (46)  K  169 

K  107  Aqula  Cr.,  Va.  (46)  K  170 

K  108  Austins  Bun,  Va.  (107)  K  171 

K  109  Potomac  Cr.,  Va.  (46)  K  173 

K  110  Jotank  Cr.,  Va.  (46)  K  173 

Kill  Upper  Machodoc  Cr.,  Va.  (46)  K  174 

K  lia  Rosier  Cr.,  Va.  (46)  K  175 

K 113  Monroe  Cr.,  Va.  (46)  K  176 
(K  113(a)    Colonial    Beacli,    Westmoreland      K 177 

Co„  Va.  (46))  K  178 

K  114  Mattox  Cr.,  Va.  (46)  K  1 79 

K  116  Pope  Cr.,  Va.  (46)  K  180 

K  116  Nomlnl  B.,  Va.  (46)  K  181 

K  117  Currloman  B.,  Va.  (117)  K  183 

K  118  Nomlnl  Cr.,  Va.  (116)  K  183 

K  119  Lower  Machodoc  Cr.,  Va.  (46)  K 184 

K  130  Jacksons  Cr.,  Va.  (46)  K  185 

K  131  Teocomlco  B.,  Va.  (46)  K  186 

K  133  White  Point  Branch,  Va.  (131)  K  187 

K  133  West  Teocomlco  B.,  Va.  (181)  K  188 

K  134  Hall  Branch,  Va.  (131)  K  189 

K  135  South  Teocomlco  B.,  Va.  (131)  K  190 

K  136  MUI  Cr.,  Va.  (131)  K  191 

K  137  Lodge  Branch,  Va.  (131)  K  193 

K  138  Comlsh  Cr.,  Va.  (131)  K  193 

K  139  Coan  B.,  Va.  (46)  K  194 

K  130  Klngscote  Cr.,  Va.  (139)  *  K  195 

K  131  The  Glebe,  Va.  (139)  K  196 

K  133  Presley  Cr.,  Va.  (46)  K 197 

K  133  Hulls  Cr.,  Va.  (46)  K  198 

K  134  Cubitt  Cr.,  Va.  (46)  K  199 

K  135  Hack  Cr.,  Va.  (46)  K  300 

K  136  Little  Wicomico  B.,  Va.  (46)  K  301 

K  137  Great  Wicomico  E.,  Va.  (1)  K  303 

K  138  Cockiells  Cr.,  Va.  (137)  K  303 

K  139  Beason  Cr.,  Va.  (137)  K  304 

K  140  Coughers  Cr.,  Va.  (137)  K  305 

K  141  Cranes  Cr.,  Va.  (137)  K  306 

K  143  Towles  Cr.,  Va.  (137)  K  307 

K  143  Mill  Cr.,  Va.  (137)  K  308 

K  144  Cloverdale  Cr.,  Va.  (1)  K  309 

K  145  BaU  Cr.,  Va.  (1)  K  310 

K  146  Dividing  Cr.,  Va.  (1)  K  211 
K  147  Natty  Point  Cove,  Va.  (upper  limit  of      K  313 

146)  K  313 

K 148  Lawrence  Cove,  Va.  (146)  K  314 

K  149  Prentice  Cr.,  Va.  (146)  K  315 

K  150  Jarvis  Cr.,  Va.  (146)  K  316 

K  ISl  Barnes  Cr.,  Va.  (1)  K  317 

K  153  Indian  Cr.,  Va.  (1)  K  318 

K 163  Henrys  Cr.,  Va.  (163)  K  219 

K 164  Bells  Cr.,  Va.  (153)  "  K  230 
K 165  Arthurs  Cove,  Va.  (upper  limit  of  152)  K  221 
K 166  Pltmans  Cove,  Va.  (upper  limit  of  162)      K  222 

K  157  Longs  Cr.,  Va.  (162)  K  223 

K  158  Dymers  Cr.,  Va.  (1)  K  324 

K 169  Bones  B.,  Va.  (168)  K  336 

K  160  Lees  Cove,  Va.  (158)  K  336 

K  161  Hunts  Cove,  Va.  (168)  K  337 
K  163  Johnsons  Cr.,  Va.  (upper  Umlt  of  158)       K  328 

K  163  Chases  Cove,  Va.  (168)  K  339 

K  164  Poplar  Neck  Cr.,  Va.  (158)  K  230 

K  166  Georges  Cr.,  Va.  (168)  K  231 


Ashleys  Cove,  Va.  (158) 
Tabbs  Cr.,  Va.  (1) 
Little  B.,  Va.  (1) 
Antipoison  Cr.,  Va.  (1) 
Oyster  Cr.,  Va.  (1) 
Bappahannock  B.,  Va.  (1) 
Windmill  Point  Cr.,  Va.  (1) 
Mosquito  Cr.,  Va.  (171) 
Carters  Cr.,  Va.  (171) 
Eastern  Branch,  Va.  (174) 
Carter  Cove,  Va.  (174) 
Corrotoman  B.,  Va.  (171) 
Taylor  Cr.,  Va.  (177) 
Eastern  Branch,  Va.  (177) 
Western  Brancli^  Va.  (177) 
Myer  Cr.,  Va.  (177) 
White  House  Cr.,  Va.  (177) 
Beach  Cr.,  Va.  (171) 
Paynes  Cr.,  Va.  (171) 
Deep  Cr.,  Va.  (171) 
Mulberry  Cr„  Va.  (171) 
Lancaster  Cr.,  Va.  (171) 
Morattlco  Cr.,  Va.  (171) 
Famham  Cr.,  Va.  (171) 
CorblnsCr.,Va.(171) 
Totuskey  B.,  Va.  (171) 
Little  Carters  Cr.,  Va.  (171) 
Slash  Cr.,  Va.  (171) 
Cat  Point  Cr.,  Va.  (171) 
Peters  Cr.,Va.  (171) 
Troy  Cr.,  Va.  (171) 
Ghicatic  Cr.,  Va.  (171) 
MUlbank  Cr.,  Va.  (171) 
Thoroughfare,  Va.  (171X 
Jones  Top  Cr.,  Va.  (171) 
Dogue  Cr.,  Va.  (171) 
Kays  Cr,Va.  (171) 
Hough  Cr.,  Va.  (171) 
Lamb  Cr.,  Va.  (171) 
Muddy  Cr.,  Va.  (171) 
Fall  Bun,  Va.  (upper  Umit  of  171) 
Hazel  Bun,  Va.  (171) 
Deep  Cr.,  Va.  (171) 
Massapomock  Cr.,  Va.  (171) 
Mount  Cr.,  Va,  (171) 
Taylor  Cr.,  Va.  (171) 
Mill  Cr.,  Va.  (171) 
Port  Tobago  B.,  Va.  (171) 
Green  B.,  Va.  (171) 
Blackbourne  Cr.,  Va.  (171) 
Occupacla  Cr.,  Va.  (171) 
Mount  Landing  Cr.,  Va.  (171) 
Hosklns  Cr.,  Va.  (171) 
Plscataway  Cr.,  Va.  (171) 
Mud  Cr.,  Va.  (171) 
Parrotts  Cr.,  Va.  (171) 
Harry  George  Cr.,  Va.  (171) 
Weeks  Cr.,  Va.  (171) 
La  Grange  Cr.,  Va.  (171) 
Boblnsons  Cr.,  Va.  (171) 
Dargman  Cr.,  Va.  (171) 
tJrbana  Cr.,  Va.  (171) 
Meachlm  Cr.,  Va.  (171) 
Lockles  Cr.,  Va.  (171) 
MUI  Cr,  Va.  (171) 
Bush  Pork  Cr.,  Va.  (171) 


rSeepp.  14-22for-| 
Lexplanatlons,  etc.J 
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K  833  Hunting  Cr.,  Va.  (171) 

K  833  Sturgeon  CIh  Va.  (171) 

K  834  Broad  Cr.,  Va.  (171) 

K  835  Flankatank  B.,  Va.  (1) 

K  836  Jacksons  Cr.,  Va.  (835) 

K  837  Fishing  B.,  Va.  (335) 

K  238  Moores  Cr.,  Va.  (83S) 

K  839  Sbaws  Cr.,  Va.  (836) 

K  840  WUton  or  MIU  Cr.,  Va.  (836) 

K  841  Freeport  Cr.,  Va.  (upper  limit  of  836) 

K  848  Frencb  Cr.,  Va.  (836), 

K  843  Ferry  Cr.,  Va,  (836) 

K  844  Dancing  Cr.,  Va.  (335) 

K  846  Cobb  Cr.,  Va.  (836) 

K  846  Warehouse  Cove,  Va.  (836) 

K  347  Godfreys  B.,  Va.  (335) 

K  348  HUls  B.,  Va.  (335) 

K  349  Queens  Cr.,  Va.  (835) 

K  360  Mllford  Haven,  Va,  (1) 

K  861  Lanes  Cr.,  Va.  (863) 

K  363  Stutts  Cr.,  Va.  (358) 

K  863  Callis  Cr.,  Va.  (368) 

K  364  Morris  Cr.,  Va.  (1) 

K  866  Billups  Cr.,  Va.  (358) 

K  866  Stocl£S  Cr.,  Va.  (850) 

K  857  White  Cr.,  Va.  (850) 

K  868  Garden  Cr.,  Va.  (1) 

K  369  Winter  H,  Va.  (1) 

K  360  Horn  H.,  Va.  (1) 

K  361  Dyer  Cr.,  Va.  (1) 

K  363  Mobjack  B.,  Va.  (1) 

K  863  Deep  Cr.,  Va.  (868) 

K  364  Pepper  Cr.,  Va.  (868) 

K  366  East  B.,  Va.  (863) 

K  866  Tabbs  Cr^  Va.  (865) 

K  367  Westons  Cr.,  Va.  (866) 

K  368  Pudding  Cr.,  Va.  (upper  limit  of  866) 

K  369  Milles  Cr.,  Va.  (366) 

K  870  Balnes  Cr.,  Va.  (866) 

K  371  Thomas  Cr,  Va.  (365) 

K  373  Whites  Cr.,  Va.  (365) 

K  873  North  K.,  Va.  (868) 

K  874  Godsey  Cr.,  Va.  (873) 

K  375  Sipleys  Cr.,  Va.  (373) 

K  876  Raymond  Cr.,  Va.  (873) 

K  877  Blackwater   Cr.,  Va.,  (373) 


K  878  North  End  Branch,  Va.  (upper  limit  of 

373) 
K  879  Toddsbury  Cr.,  Va.  (373) 
K  380  Elmlngton  Cr.,  Va.  (873) 
K  881  Back  Cr.,  Va.  (373) 
K  383  BeUeviUe  Cr.,  Va.  (373) 
K.383  Davis  Cr.,  Va.  (373) 
K  384  Ware  B.,  Va.  (363) 
K  386  MUI  Pond  Cr.,  Va.  (384) 
K  386  WUsonCr.,  Va.  (884) 
K  387  Old  House  Cr.,  Va.  (384) 
K  388  Severn  B.,  Va.  (368) 
K  389  Caucus  B.,  Va.  (388) 
K  390  Whlttakers  Cr.,  Va.  (388) 
K  391  Free  School  Cr.,  Va.  (388) 
K  398  Bryans  B.,  Va.  (388) 
K  393  Northwest  Branch,  Va.  (888) 
K  394  Southwest  Branch,  Va.  (388) 
K  395  Browns  B.,  Va.  (363) 
K  396  Monday  Cr,  Va.  (363) 
K  397  York  K,  Va.  (1) 
K  398  Sedger  Cr.,  Va.  (397) 
K  399  Sarah  Cr,  Va.  (397) 
K  300  Thuber  Neck  Cr,  Va.  (397) 
K  301  Carter  Cr,  Va.  (397) 
K  308  Jones  Cr,  Va.  (397) 
K  303  Purtan  B,  Va.  (397) 
K  304  Potopotank     (Poropotank)   Bay  and 

Cr,  Va.  (897) 
K  306  Mattapoul  B.,  Va.  (897) 
K  306  Beverley  Bun,  Va.  (306) 
K  307  Mat  Bun,'  Va.  (306) 
K  308  Ta  Bun,  Va.  (306) 
K  309  Po  Bun,  Va.  (305) 
K  310  Ny  Bun,  Va.  (306) 
K  311  Pamunkey  B,  Va.  (397) 
K  313  North  Anna  B.,  Va.  (311) 
K  313  South  Anna  B,  Va.  (311) 
K  314  Pony  Cr,  Va.  (311) 
K  316  Matadequln  or  Boundary  Cr,Va.  (311) 
K  316  Baker  Cr,  Va.  (397) 
K  317  Kings  Cr,  Va.  (397) 
K  318  Felgates  Cr,  Va.  (897) 
K  319  West  Branch  Va.  (897) 
K  330  Wormley  Cr,  Va.  (397) 
K  331  Thoroughfare,  Va.  (897)i 


K-(a) 


HUNTERS  CREEK,  VA. 


ENGINEERS. 

Chief  of  Engineers.    B,  87, 114. 
In  charge.    S.  T.  Abert,  U.  S.  agent,  1886.    B, 
87, 962. 


SURVEY. 

Ex.  au.  act  Aug.  S,  1886,  but  S.  T.  Abert  unable 
to  discover  any  sucb  creek,  87, 962. 


K-7 


PATUXENT  RIVER,  MD. 


APPROPRIATIONS . 

1888,  S5,000,  89,  998. 
1890,  6,000,  90, 1060. 
1902,     *3,000,  03, 1048. 

Total,  14,000 


COMMERCE. 

Trade  of  the  R.,  88,  847. 

Description  of,  00, 1740, 1741. 

In  general,  considerable;  at  Bristol  Landing, 
small;  clian.  at  other  thsn  low  stages  ample  tor 
existing  C,  03, 1049. 


'  List  continues  on  p.  411. 


♦Allotment. 
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Est.  at  $150,000  and  1,000  passengers  per  an.; 
rates  not  altered,  but  shipments  facilitated  by 
imp.,  05,  209. 

CONTKACTS. 

1889.    T.  P.  Morgan,  dr.,  20i|!  o.  y.,  90, 1060. 
1904.    Maryland  Dredging  &  Contracting  Co., 
dr.,  25lt  0.  y.,  04, 1314. 

ENGINEEBS. 

CUef  of  Engineers.  B.,  88,  110,  116;  89, 124; 
90,  111;  91,  141;  93,  142;  93,  154;  94,  141;  99, 
223;  00,  254;  OS,  206;  03,  203;  04,  200;  05,  209; 
08,  264. 

Boards.    BEKH.    B.,  03, 1048. 

In  cbarge: 

S. T.  Abert, U.S.  agent,  1886-91.  B., 88, 846,  848; 
89, 998;  90, 1060. 

Lt.  Col.  P.  C.  Hains,  1891-92.    B.,  91, 1262. 

Maj.  C.  E.  L.  B.  Davis,  1892-94.  B.,  93,  1049; 
93  1294'  94  953. 

Lt.  Col.  C.'j.  Allen,  1900-03.  B.,  00,  1739,  1741; 
03, 1088;  03, 1047. 

Col.  A.  M.  Miller,  1904.    B.,  04, 1314. 

Lt.  Col.  S.  S.  Leach,  1905.    B.,  05, 1160. 

OPEBATIONS. 

1889-90.    18,295  c.  y.  dr.,  90, 1060. 
1890-91.    19,525  c.  y.  dr.,  91, 1263. 
1903-04.    6,125  c.  y.  dr.,  04, 1314. 
1904-05.    5,758  c.  y.  dr.,  06, 1160. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  88,  846;  93, 1294;  94,  953-  00 
1740;  05,  209.  ' 

PBOJECTS. 

By  S.  T.  Abert,  1888,  imp.  Patuxent  R.  between 
Benedict  and  Hills  Landing  by  dr.  through  Bristol 
and  Swanns  Pt.  bars  a  cban.  12'-13'  x  200';  est 
$80,000,  88, 850;  91, 1263. 

In  1891  Lt.  Col.  Hains  considered  the  imp.  already 
made  upon  the  B.  suf&cieat;  recom.  no  further 
app.,  91, 1263. 

Lt.  Col.  C.  J.  Allen  est.  $6,840  or  $10,500  to  make 
the  imp.  desired»in  1899,  00, 1742.  Act  June  13, 
1902,  au.  Chan,  through  Bristol  Bar  10'  x  100',  with 
turning-basin  of  same  d.,  300'  x  400'  at  SS.  wharf- 
est.,  $10,500,  03,  203. 

BERH.  did  not  consider  it  advisable,  1903,  to 
continue  imp.,i  03, 1049. 

SUBVETS. 

Sur.,  Benedict  to  Hills  Iiauding,  au.  act  Aug.  5, 
1886,  87, 114;  made,  1888,  by  S.  T.  Abert,  88, 848! 

Sur.  made,  1894,  by  Maj.  Davis,  94, 954. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Lt.  Col.  Allen  (B.  fav.;  see  Projects),  00,  1740, 
1741. 

Ex.  au.  act  Mar.  2,  1907;  B.  by  Maj.  Cosby  (E. 
unfav.),2  08,  264 

Maps.    88, 850;  90, 1060. 


K-14 


ST.  LEONARDS  CREEK,  MD. 


enghveebs. 

Chief  of  Eneineers.    B.,  91, 145, 1277. 
In  cbarge.    Lt."  Col.  P.  C.  Hains,  1891.    B.,  91, 
1277. 

PHYSIC AI.  CHABACTEBISTICS. 

Description  of,  91, 1277. 


SUBVEY. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Hains  (B.  nnfav.),  91, 1277. 


K-45(a) 


ST.  JEROME  CREEK,  MD. 


APPBOPBIATIONS. 

1881,  $6,500,  81, 153. 

1882,  5,000,83,1017. 
1884,     15,000,  84,  985. 


Total,  26,500 

CONTBACTS. 

1881.    T.  P.  Morgan,  dr.,  35$  c.  y.  for  Inner 
Chan,  and  15$  o.  y.  for  outer  Chan.,  81,  956. 
1883.    T.  P.  Morgan,  dr.,  35i|!  c.  y.,  83, 1015. 

1883.  D.  Constantine,  dr.,  250  c.  y.,  83,  801. 
G.  E.  Ward,  dr.,  84,  984. 

1884.  J.  Caler  &  Sons,  dr.,  13$  c.  y.,  86,  969. 

ENGIIVEEBS. 

Cbiet  of  Engineers.  B.,  81,  153;  83, 148;  83, 
154;  84,  156;  86,  146;  86,  141;  87,  108;  88,  110; 
89, 127;  90, 114. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1880-81.    B.,  81,  935. 

S.  T.  Abert,  U.  S.  agent,  1881-90.  B.,  81,  955; 
83,  1015;  83,  800;  84,  984;  85,  968;  86,  904;  87, 
983;  88,  818;  89, 1005;  90, 1064. 

Assistant.    W.  R.  Hutton.    E.,  81,  935. 

OPEBATIONS. 

1880-81.  90,092  c.  y.  dr.  from  inner  chan.,  81, 
957. 


1881-83.  22,320  0.  y.  dr.  from  outer  end  of 
inner  chan.,  S3, 1016. 

1883-83.  15,526  c.  y.  dr.  from  Cuts  A  and  B, 
83, 802. 

1883-84.  4,151  c.  y.  dr.  from  continuation  of 
Upper  Pond  chan.,  84,  984. 

1884-85.    51,954  0.  y.  dr.  from  chan.,  86,  %9. 

1886-86.    11,106  c.  y.  dr.  from  chan.,  86, 90S. 

1886-87.    600  c.  y.  dr.  from  chan.,  87, 934. 

PBIVATE     (U.     S.     FISH     COMMISSION) 
WOBK. 

Chan,  to  Upper  Pond  dr.  by  U.  S.  Fish  Com- 
mission, 84, 984. 

PBOJECTS. 

By  S.  T.  Abert,  1880,  chan.  9'  x  100'  through  bar 
at  mouth,  and  chan.  6'  x  40'  into  s.  fork,  material 
to  be  formed  into  a  dike  inclosing  part  of  s.  fork  for 
pond  for  U.  S.  Fish  Commission;  est.,  $21,500. 

1886,  amount  to  complete  proj.  est.  at  $26,000, 85, 
970;  87,  934.    Increased  to  $34,700  in  1888,  88, 819. 

In  1890  the  proj.  reduced  to  chan.  through  bar 
at  mouth;  est.  to  complete,  $26,000,  90, 1065. 

SUBVEY. 

Au.  act  Dec.  13, 1880;  made  by  Lt.  Col.  Craighill, 
81, 935. 
Maps.    86, 904. 


'  R.  and  H.  C.  Doc.  32,  61st,  2d. 


s  H.  D.  531, 60th,  1st. 


rSee  pp.  14-22  for  1 
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K-15(b) 


ST.  JEROME  BAY,  MD. 


Chesapeake  B.  and  St.  Jerome  Cr.  flows  into  St. 
Jerome  B.,  91, 1278. 


ENGINEERS. 
Chlet  ot  Engineeis.   B.,  91, 145. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1891.    E.,  91,      gxJKVET. 

Ex.,  1891,  by  Lt.  Col.  Hains  (B.  unfav.),  91, 1278. 
PHTSICAI.  CHABACTEBISTICS. 

Description  ot;  a  small  indentation  in  w.  side  of 

K-46  POTOMAC  RIVER,  VA.,  D.  C,  and  MD. 


Part. 


Title. 


Period 


Appropria- 
tion. 


Potomac  R 

Below  Washington,  D.  C 

Anacostia  K.,  D.  C.  (Eastern  Branch  of  Potomac  R.). 
South  Branch 


1867-1878 

1899-1912 

1876, 1889-1912 


S51,500 
18B,000 
787,000 


SPECIAL  POINTS  ON  THE  POTOMAC,  AERANGED  FROM  MOUTH  UPWARD. 


Lower  Cedar  Pt 

Mount  Vemon  Chan 

Alexandria 

Alexandria  Canal,  D.  C.  and  Va 

Alexandria  H , ,  Va 

Chan,  from  Alexandria  to  the  Maryland  side.. 

Vicinity  of  Washington,  D.  C 

Washington  and  Georgetown  Hs^  D.  C 

Potomac  R.  to  Baltimore,  Md.  (Canal) 

Juniata  to  the  Potomac  R.  (Canal) 

James  Creek  Canal,  D.  C 

Chesapeake  &  Ohio  Canal 


Total. 


1908-1912 

1879-1892, 1908 

1910-1912 

1837 

1904 

1889 
1880-1912 
1873-1879 


1828-1876 


$13,300 

17,000 

116,000 

300,000 


3,212,000 
300,000 


1,015,000 


5,997,800 


Potomac  River. 


Part  (a),  K-46 

APPBOPBIATIONS. 

1849,     Jl,  500  (sur.),  act  Mar.  3. 
1870,     50,000,  70,  529;  71,  72,  591. 

Total,  51,500 

COMMERCE. 

Requirements  discussed,  71,  592. 

CONTRACTS. 

1870.  N.  G.  Dodge,  dr.,  completed  Dec.,  1871, 
78, 687. 

ENGINEEBS. 

Chlet  of  Engineers.  B.,  67,  17,  18;  68,  61; 
70, 84;  71, 72:  73, 68. 

In  charge: 

Maj.  N.  Michler,  1868-71.  B.,  68,  889,'  913-924; 
69,  493,  514,  517;  70,  517,  629,  630;  71,  974. 

Maj.  W.  P.  Craighill,  1871-72.  E.,  71,  591;  72, 
687. 

Assistants: 

C.  P;  Patterson,  C.  Fendall,  68,  914. 
Capt.  C.  B.  Phillips,  71,  694;  73,  687. 
Capt.  J.  H.  Johnson,  77,  357. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Michler,  aggregate  for  R.  imp.,  $475,431, 

68,924.    Modified  for  imp.  VirginiaChan., $138,000, 

68, 61,  911,  913;  $123,000,  69,  514. 
By  Maj.  Craighill,  for  imp.  Washington  Chan., 

$50,000;  Virginia  Chan.,  $100,000;  removal  of  r.  near 

Georgetown,  $10,000,  71, 595. 
By  Capt.  Johnson,  ohan.helow  Long  Br.,  $57,640, 

77, 367. 


LEGISLATION. 

Required,  68, 903. 

OPBEATIONS. 

1870-71.  Dr.  of  Virginia  Chan,  in  progress,  71, 
72  593. 

1871-72.  Chan.  15'  x  200'  completed  in  Deo., 
73, 68,  687. 

PHYSICAL  CHABACTEBISTICS. 

Discussed,  68, 914-922;  69, 626;  70, 517;  71, 594, 
695. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Craighill,  dr.  and  removal  of  r.,  71,  595. 
Further  imp.  referred  by  Congress  to  a  commission, 
72,  68,  688. 

PRIVATE  AND  CORPORATE  WORK. 

Dr.  in  Georgetown  Chan,  by  Georgetown  city  au., 
69,  494. 

PROJECTS.    (See  Estimates  and  Plans.) 
By  Maj.  Michler,  removal  and  rebuilding  part  of 

Long  Br.,  and  dr.,  68,  61,  889, 913. 
By  Maj.  Craighill,  dr.  Georgetown  Chan.  15'  x 

200',  71,  592. 

SURVEYS. 

History  of  early,  68,  914.  Under  direction  of 
Maj.  Michler  by  C.  Fendall.    E.,  68, 913. 

Under  direction  of  Maj.  Craighill,  by  Capt. 
Phillips,  72, 687. 

Maps: 

Showing  removal  of  r.  in  1876,  77,  356. 
Of  the  Hs.,  by  G.  H.  Gill,  under  direction  of 
S.  T.  Abert,  1878,  78,  504. 
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Part  (b),  K-46    Potomac  River,  below  Washington,  D.  C. 


AtPBOFRIATIONS. 

1899,  *$26,000,  99, 1421. 

1900,  £2,000,00,1708. 

1901,  98,000,01,1406. 
1905,    10,000,  06, 1155. 

Total,    186,000 

COMMERCE. 

Imp.  has  had  no  material  effect  on  rates,  10, 286. 
In  1910, 1,701,490,  11, 1441. 

CONTRACTS. 

1899.  E.  Moore,  dr.  in  lower  Potomac  E.,  70 
and  7.2(|!  c.  y.  (169,110),  00, 1708. 

1903.  B.  Moore  (supple.),  excavating  hard 
material  at  Mattawoman  Shoal,  62i|!  c.  y.;  E. 
Moore  (supple,),  increasing  w.  of  Chan,  tmrongh 
Mattawoman  Shoal  by  dr.,  180  c.  y.,  03, 1039. 

1901.  Maryland  Dredging  &  Contracting  Co., 
dr.,  90  c.  y.,  05, 1155. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  99,  209;  00,  238; 
01,  276;  02,206;  03,200;  04,197;  06,205;  06,217; 
07,231;  08,243,264;  09,252;  10,285;  11,309;  IZ, 
390. 

In  cbaige: 

Lt.  Col.  C.  J.  AUen,  1899-1903.  B.,  99,  1419; 
00, 1706;  01, 1405;  OS,  1085;  03, 1038. 

Col.  A.  M.  Miller,  1904.    R.,  04, 1309. 

Lt.  Col.  S.  S.  Leach,  1905.    B.,  06, 1153. 

Capt.  S.  Cosby,  1906-08.  R.,  06,  1095;  (Maj.) 
07, 1167;  08, 1211. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1216. 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1340. 

Lt.  Col.  W.  C.  Langfltt,  1911.    E.,  11, 1439. 


OPERATIONS. 

1900-01.    452,740  c.  J.  dr.  from  Mattawoman 
Shoal,  01, 1406. 

1901-03.    397,880  c.  y.  dr.  and  wreck  removed, 


OS,  1086. 
1903-03. 
1904-06. 
1906-06. 

1096. 


196,191  c.  y.  dr.,  03, 1039. 
182,833  c.  y.  dr.,  05, 1164. 
33,070  c.  y.  dr.,  completing  pro].,  06, 


PHTSICAL  CHABACTEBISTICS. 

Description  of,  99, 1419. 

Beds  of  hard  gravel  and  sand  in  Chan,  at  Mattsi- 
woman  Shoal,  01, 1406;  03, 1086. 

PEOJECTS. 

By  Col.  Hains,  1891,  chan.  24'  x  200'  through  all 
shoals  of  less  than  24'  ruling  d.  below  the  city  ol 
Washington;  est.,  $158,400,  93, 1072.  An.  act  Mar. 
3, 1899,  and  put  under  continuous  contract  system, 
99, 1420. 

By  Maj.  Cosby,  1908,  Chan,  of  400';  ffit.,  $204,000,' 
08,  264. 

SURVEYS. 

Ex.,  1899,  by  Lt.  Col.  Allen,  00, 1706. 

Ex.  Mattawoman  Shoal,  01, 1406;  08, 1086. 

Ex.  at  shoals,  05, 1153;  10, 1340. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Mai. 
Cosby ,1  08,  264, 1211. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  of  Potomac 
E.  at  Colonial  Beach,  Va.,  with  view  to  proper  ap- 
proach to  the  landing  place  (B.  to  come),  13, 390. 

Maps.i    00, 1708;  03, 1086;  03, 1038. 


Part  (c),  K-46 


Anacostia  River,  D.  C. 
Potomac  River.) 


(Eastern  Branch  of 


APPBOPEIATIONS. 

1890,      2$20,000,  93, 1035. 


1902, 
1907, 
1909, 
1910, 
1911, 
1912, 


150,000,  03,  1088. 
127,000,  07, 1170. 
*10, 000,  09,1220. 
230,000,  10,  1343, 
200,000,11,1446. 
50,000,  13, 1664. 


Total,      787,000  (incl.  misc.,  $787,600, 13, 1664). 

COMMEECE. 

Trade  of  branch  insignificant;  its  imp.  of  but 
little  importance,  except  in  relation  to  the  proposed 
canal,  76,  358. 

Description  of,  99, 1451. 

Of  Washington,  increasing;  present  wharf  facili- 
ties inadequate,  03, 1041. 

Important  locally,  and  nationally  on  account  of 
navy  yard;  great  increase  expected,  04, 198. 

Imp.  will  admit  many  vessels  of  Navy  to  navy 
yard,  04, 1311. 

Considerable  traffic  diverted  from  Washington 
Chan,  (of  Potomac),  06, 207. 

1911,  336,347  t.,  13,  369. 

Diagram,  13, 1666. 

CONTBACTS. 

1891.    F.  C.  Somers,  dr.,  17.90  o.  y.,  93, 1035. 

1903.  Sanford  &  Brooks  Co.,  dr.  chan.,  10.960, 
and  trench,  14.750  c.  y.;  C.  G.  Smith  &  Son,  rip- 
rapping,  $1,075  0.  y.,  03, 1043. 

1907.  John  Miller,  dr.  trench,  130  c.  y.;  filling 
behind  riprap  wall,  180  c.  y.,  07,  1170.  C.  G. 
Smith  &  Son,  furnishing  and  placing  riprap,  $1,476 
0.  y.,  07,  1171.  Thomas  Banks,  removing  piles, 
$2.24|  each;  Maryland  Dredging  &  Contracting  Co., 


dr.,  soft  material,  9i0,  and  hard  material,  200  c.  y., 
08, 1217. 

1909.  Columbia  Granite  &  Dredging  Corpora- 
tion, riprapping,  $1.27i  o.  y.,  09, 1220. 

1910.  Sanford  &  Brooks  Co.,  dr.,  150  c.  y.; 
Potomac  Sand  &  Gravel  Co.,  riprap  st.,  $1.09  c.  j., 
and  cobblest.,  390  c.  y.;  Atlantic,  Gulf  &  Paciflo 
Co.,  dr.,  6.890  c.  y.,  11, 1445. 

1913.  Sanford  &  Brooks  Co.,  dr.,  6.490  c.  v.; 
Columbia  Granite  &  Dredging  Corporation,  or. 
(prices  listed),  for  bldg.  st.,  $1.97  o.  y.,  ma  for 
riprap  St.,  $1.27c.  y.;  Security  Cement  &  Lime  Co., 
cement,  $1.40  bbl.,  13, 1665. 

ENGINEEES. 

Cbiet  of  Engineers.  R.,  76,  68;  89, 124;  91, 
146;  93,  138,  146,  398;  93,  148;  94,  138;  95,  159; 
96,  143;  98,  192;  99,  222;  03,  206;  03,  200:  04, 
197;  05,  206;  06,  218;  07,  232;  08,  244;  09,  252; 
10,286;  11,310;  13,367 

Boards.  Convened,  Washington,  D.C.,  May  16, 
1892,  by  S.  O.  No.  10,  to  report  upon  estab.  of  H. 
lines  in  Anacostia  E.  E.,  93,  1080.  (Col.  Ctaig- 
hill,  Lt.  Col.  Elliot,  and  Maj.  Davis.) 

In  charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1875.    R.,  76,  355. 

Lt.  Col.  P.  C.  Hains,  1888-92.    E.,  89, 993. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  E.,  92, 1035 
1064, 1079;  93, 1265;  94,  939;  95, 1217. 

Maj.  C.  J.  Allen,  1896-1903.  R.,  96,  1032;  (Lt 
Col.)  99, 1443;  03, 1087;  03, 1040. 

Col.  A.  M.  Miller,  1904.    E,  04, 1310. 

Lt.  Col.  S.  S.  Leach,  1905.    E,  05, 1156.    _ ,  „, 

Capt.  S.  Cosby,  1906-08.  E.,  06, 1096;  (Maj.)  07, 
1168;  08, 1213. 

Maj.  J.  J.  Morrow,  1909.    E.,  09, 1217. 


♦Allotment. 


I  H.  D.  859,  60th,  1st. 


:  Fart  of  $280,000  allotted  for  Potomac  E. 


rfieo  pp.  14-22  for  1 
Lexplanations,  etc. J 
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Capt.  W.  T.  Hannum,  1910.    R.,  10, 1341. 
LtT  Col.  W.  0.  Langfltt,  1911-.    B.,  11, 1441;  18, 
1661. 

Assistants: 

J.  B.  Duncldee,  76,  356. 

J.  E.  Weyss,  Mr.  Thompson,  70,  630. 

ESTEMATES.    (See  Plans  and  Projects.) 

By  S.  T.  Abert,  1875,  chan.  8'  d.  from  Bladens- 
burg  to  the  navy  yard,  $168,269,  76,  358.  Imp. 
Eastern  Branch  between  arsenal  and  navy  yard, 
$157,500,  70,  534. 


LEGAL  PROCEEOnVGS. 

'  Atty.  Gen.  of  opinion,  Sept.  6,  1906,  that  land 
embraced  in  Anacostia  Flats  belonged  to  V.  S.  for 
public  purposes,  subject  to  certain  claims,  06, 1097, 

MISCELLANEOUS. 

Description  of  sea  wall  for  retaining  dr.  material, 
08, 1214. 


OBSTRUCTIONS. 

Brs.  crossing  the  R.,  description  of;  should  be 
remodeled  before  dr.  for  a  deeper  chan.,  99,  1447, 
1457. 


OPERATIONS. 

1891-93.    90,217  c.  y.  dr.,  92, 1035. 

1891-93.  Bulkhead  and  wharf  lines  estab.,  93, 
1080, 1083. 

1902-03.  22,692  0.  y.  dr.  and  placed  in  em- 
bankment along  R.,  weirs  constr.,  bank  protected 
with  8,767  c.  y.  riprap,  and  other  work  preparatory 
to  filling  flats  in  ftont  of  insane  asylum,  03, 1040. 

1903-04.  680,346c.  y.  dr.,  embankments  raised, 
and  2  small  wrecks  removed,  04, 1310. 

1904-05.  423,107  c.  y.  dr.;  2  wrecks,  80  piles, 
and  timber  platform  removed,  and  3,478  c.  y.  de- 
posited in  embankment,  05, 1156. 

1906-07.  10,.590  c.  y.  dr.  from  trench,  and  2,403 
c.  y.  St.  deposited  in  trench,  07, 1168. 

1907-08.  17,466  c.  y.  dr.  and  12,174  c.  y.  riprap 
placed  in  constr.  of  sea  wall,  OS,  1215. 

1908-09.  729,170  o.  y.  soft  and  26,696  c.  y.  hard 
material  dr.,  and  3  wrecks  and  9  snags  removed, 
09, 1217.  4,203  c.  y.  riprap  placed  in  sea  wall,  and 
60,503  c.  y.  dr.  from  trench  and  placed  in  embank- 
ment, 09, 1218. 

1909-10.  46,484  c.  y.  dr.  for  embankments,  and 
6,333  c.  y.  riprap  used  in  raising  wall  foundations, 
10, 1342. 

1910-11.  412,488  c.  y.  dr.  and  22  obstr.  removed 
from  chan.  Results  obtained  given.  Riprap 
placed  in  searwall  foundations  and  extension  of 
sea  wall;  123,639  c.  y.  excavated  from  trench  for 
embankment;  raising  of  flats  ui  front  of  Govt. 
Hospital  in  progress,  11, 1443. 

1911-12.  2,216,677  c.  y.  dr.  and  obstr.  removed 
from  Chan.;  31,200  c.  y.  excavated  in  cutting  off 
Buzzards  Pt.;  extension  of  sea-wall  foundations  at 
Giesboro  Pt.  completed;  extension  from  outfall 
sewer  to  Anacostia  Br.  begun;  restoration  of  sea- 
wall foundations  made;  embankment  work  prose- 
cuted; 1,400 1.  f .  seawall  completed;  drainage  work 
finished;  entire  proj.  60%  completed,  12, 1663. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  76,  357;  92,  1066;,  94,  939;  96, 
1217;  99,  1445.  Private  lands  within  the  limit  of 
iinp.,  99, 1457. 

Unsanitary  condition  of  flats  along  H.,  03, 1041. 

Dr.  stopped  by  ice,  04, 1310. 

Max.  draft,  21';  range  of  tide,  about  8',  13, 369. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Michler,  removal  of  obstr.  from  Eastern 
Branch,  70,  530. 

By  S.  T.  Abert,  1876,  for  chan.  from  Bladensburg 
to  the  navy  yard,  8'  x  100'  x  21,000',  76, 358. 

In  1888  Lt.  Col.  Eains  did  not  consider  the  East- 
em  Branch  of  the  Potomac  worthy  of  imp.,  89, 993, 
994. 

PRIVATE  (NAVY  DEPARTMENT)  WORK. 

The  Navy  Dept.  completed  in  1892  dr.  chan.  in 
ront  of  the  navy  yard,  22'  x  100'-200' ;  cost,  $10,000, 
93, 1271. 

133,721  c.  y.  dr.  by  Q.  M.  Dept.,  Navy  Dept.,  and 
private  parties,  08, 1213.  81,082  c.  y.  dr.  by  other 
depts.  and  private  parties,  09, 1217. 

15,000  c.  y.  placed  in  embankments  by  private 
parties;  old  Navy  Yard  Br.  removed  by  Comrs.  of 
D.  C,  10, 1342. 

333,760  c.  y.  dr.  by  other  depts.  of  the  U.  S.  and  by 
private  parties,  up  to  June  30, 1911, 11, 310. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Hains,  1891,  imp.  of  Anacostia  E.  by 
excavation  of  a  chan.  20'  x  200'  (ultimately  to  be 
increased  to  24' )  from  the  mouth  to  the  Navy  Yard 
Br.,  with  a  basin  in  front  of  the  yard  20'  x  400';  tliis 
Chan,  to  be  w.  at  a  reduced  d.  to  1,000'  as  the  de- 
mands of  C.  require  in  the  future;  total  amount  of 
material  to  be  dr.,  4,100,000  c.  y.;  est.,  $656,000,  93, 
1068. 

Lt.  Col.  Allen  est.,  1898,  $2,194,720  to  imp.  chan. 
for  needs,  99, 1456. 

Act  1902  au.  part  of  proj.  of  Lt.  Col.  Allen,  pro- 
viding for  chan.  20'  x  400'  from  mouth  to  navy  y  ard,i 
03, 206, 1087. 

The  existing  proj.  lor  this  imp.  was  au.  act  Tune 
13, 1902;  imp.  of  the  portion  of  Anacostia  R.  below 
the  Navy  Yard  Br.,  by  dr.  a  chan.  at  least  24'  x  400', 
^adually  decreasing  the  d.  to  6'  at  the  bulkhead 
lines,  and  depositing  dr.  material  on  the  adjacent 
flats  to  an  average  elevation  of  7'  above  low  tide, 
the  reclaimed  area  to  be  surrounded  by  an  earth  em- 
bankment to  14'  above  low  tide,  protected  by  a 
masonry  sea  wall,  and  provided  with  suitable 
drainage  through  the  embankment;  est.,  $1,218,- 
626,  04, 198. 

SURVEYS. 

By  J.  E.  Weyss  and  Mr.  Thompson.    R.,  70, 630. 

Under  direction  of  S.  T.  Abert,  1876,  by  J.  B. 
Duncklee.    R.,  76,  365. 

Sur.  of  Anacostia  R.  (Eastern  Branch  of  the 
Potomac)  au.  act  Sept.  19,  1890;  made,  1891,  by 
Lt.  Col.  Hains,  93, 1065. 

Sur.  au.  joint  resol.  of  Congress  approv.  Apr.  11, 
1898;  made,  1898,  by  Lt.  Col.  Allen  (see  Projects), 
99  1449 

Minor,'  06, 1096;  07, 1169. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  368. 

Maps.  03,  1042;  04,  1312;  06,  1096;  09,  1220; 
12, 1662. 


Part  (d),  K-46    Potomac  River,  South  Branch,  W.  Va. 


ENGINEERS. 

Chlet  of  Engineers.    R.,  89, 124. 
In  charge.   Lt.  Col.  P.  C.  Hains,  1888.    R.,  89, 
994. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89,  994. ' 


PLANS. 

In  1888  Lt.  Col.  Hains  did  not  consider  the  South 
Branch  of  the  Potomac  R.  worthy  of  imp.,  89,996. 

SURVEYS. 

Ex.  au.act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col. 
Hains,  89,  994 


1  H.  D.  87,  55th,  3d. 
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Part  (e),  K-46    Potomac  River,  at  Lower  Cedar  Point,  Md. 


APPROPRIATION. 

1910,  tl3,300,  10,  1345. 

COMMERCE. 

Imp.  allows  SS.  ol  fully  3'  d.  draft  to  land  at  this 
port,  maldiig  it  possible  for  the  SS.  of  the  Wash- 
mgton  &  Baltimore  line  to  trade  at  this  port,  11, 
314. 

In  1911,  1,755  t.,  13,  1670. 

CONTRACT. 

1910.  John  H.  Miller,  dr.  about  41,000  e.  y., 
21.9*  0.  y.,  11, 1450. 

ENGINEERS. 

Cbief  of  Engineers.  R.,  08,  264;  10,  289;  11, 
313;  18,  371. 

In  cliaige: 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1345. 
Lt.  Col.  W.  C.  Langfltt,  1911-.    R.,  11, 1449;  13, 
1669. 

OPERATIONS. 

1910-11.  3,870  c.  y.  dr.;  1  log  removed  by  dr.; 
hydraulic  dr.  Potomac  excavated  and  deposited  on 
adjacent  shores  35,297  c.  y.;  proj.  completed  Aug. 
27,  1911,  11, 1449-60. 

1911-13.  Floating  plant  constr.  or  repaired, 
13, 1669. 


i: 


PHYSICAL  CHARACTERISTICS. 

Lower  Cedar  Pt.  is  a  long,  narrow  point  of  land 

rojecting  into  the  Potomac  B.  on  left  bank,  61  in. 
jelow  Washington.  On  s.  side  of  point  a  spacious 
wharf  is  used  as  a  shipping  point  for  a  radius  of  6 
or  7  m.,  13,  371. 

Ruling  d.,  1907,  7',  13,  371. 

Portions  of  chan.  gradually  shoaled  until  w.  was 
insufficient  for  navigation,  13, 371. 

PRIVATE  WORK. 

Chan,  previous  to  1910  dr.  by  private  parties,  10, 
289. 

PROJECT. 

By  Maj.  Cosby,  1907,  dr.  chan.  10'  x  150'  to  Dills 
Wharf  with  turning-basin  300'  x  400';  est.,  113,300, 
and  S600  an.  mainten.,i  08,  264;  au.  act  June  2S, 
1910, 10, 289. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  obtaining  greater  d.  R.  by  Mai.  Cosby,  July  26, 
and  Dec.  13, 1907;  est.,  $13,300,1 08, 264 

Map.i    11,1480. 


Part  (f),  K-46    Potomac  River,  Md.,  Mt.  Vernon  Channel. 


APPROPRIATIONS. 

1879,  $4,000,79,83,599. 


1880, 
1881, 
1888, 
1890, 


3,000,80,753. 
1,500,81,946. 
6,000,  88,  814. 
2,500,90,1061. 


Total,  17,000 

COMMERCE. 

Important,  79,  S 


9;  86, 900. 


CONTRACTS. 

1879.    G.  H.  Ferris,  dr.,  17*  c.  y.,  80,  752. 
1881.    National  Dredguig  Co.,  dr.,  12}*  c.  y., 


81, 946. 

1883. 
83, 1005. 

1888. 

1891. 


National  Dredging  Co.,  dr.,  151$  c.  y., 

F.  C.  Somers,  dr.,  115$  c.  y.,  89,  999. 
F.  C.  Somers,  dr..  Hi*  c.  y.,  91, 1263. 

ENGINEERS. 

Chief  of  Engineers.  R.,  79,  83;  80,  112;  81, 
151;  83,  146;  83,  152;  84,  154;  85,  144;  86,  139; 
87,  106;  88,  108;  89,  125;  90,  112;  91,  138;  93, 
138;  08, 264. 

In  charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1879-91.  R.,  79,  598; 
(U.  S.  agent)  80,  752;  81,  945;  83,  1003;  83,  796; 
84,  980;  8S,  962;  86,  899;  87,  927;  88,  813;  89, 
999;  90, 1061. 

Lt.  Col.  P.  C.  Hains,  1891-92.    R.,  91, 1252. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.    R.,  93, 1038. 

Maj.  S.  Cosby,  08,  240. 

ESTIMATES.    (See  Projects.) 

By  S.  T.  Abert,  1879,  dr.  chan.  6'-7'  x  150',  $13,800, 
79,  698,  599;  for  completion  of  existing  proj., 
$10,000,  79,  599. 


OPERATIONS. 

1879-80.  20,379  c.  y.  dr.  from  chan.  and  basin 
SO  753 

1880-81.    21,005  c.  y.  dr.,  81, 946. 

1881-83.  8,118  c.  y.  dr.,  83,  1005.  Chan. 
145'  X  7'-9'  completed,  83,  795. 

1888-89.    38,296  c.  y.  dr.,  89, 999. 

1890-91.    12,846  c.  y.  dr.,  91, 1253. 

PHYSICAL  CHARACTERISTICS. 

A  wide  fiat  ol  soft  mud,  with  4'  of  w.,  79, 698, 699. 

PRIVATE  WORK. 

The  Ladies'  Mt.  Vernon  Assn.  built  a  wharf  at  a 
cost  of  $9,000,  79,599. 

PROJECTS.    (See  Estimates.) 

By  S.  T.  Abert,  1879,  for  dr.  chan.  from  d.  w.  in 
the  Potomac  to  the  wharf  at  Mt.  Vernon  7'  x  ISO', 
with  a  suitable  turning-basin  at  the  wliaif;  est., 
$14,000,  79,  698,  599;  86, 139. 

Necessity  lor  further  d.  in  1886  increased  this  est. 
to  $17,000,  88,  814. 

In  1888  proj .  amended  to  provide  for  chan.  9'-10'  x 
200',  with  a  turning-basin  of  200'  radius;  total  cost 
of  amended  proj.,  $26,000,  91, 1252. 

In  1892,  after  an  expend,  of  $17,000,  dimensions 
of  the  chan.  were  considered  sufficient  for  the  needs 
of  existing  navigation  and  no  further  work  was 
recom.,  93, 1039. 


SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1907. 
Cosby;  est.,  $11,000,2  08, 264. 
Maps.    89, 1000;  90, 1061. 


K.byM^'. 


1  H.  D.  918,  60th,  1st. 


2  H.  D.  654,  60th,  1st. 


rSeepp.  14-22  fori 
[explanations,  etc.J 
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Fart  (g),  K-16      Potomac  River,  at  Alexandria,  Va. 


AFPROFBIATIONS. 

1910,     {60,000,  10, 1344. 
86,000,11,1448. 


1911, 


Total,  116,000 

COMSIEBCE. 

In  1911,  212,560, 13, 1669. 

CONTRACTS. 

1910.  Potomac  Sand  &  Gravel  Co.,  retaining 
wall,  494  c.  y.,  est.  6,000  c.  y.  St.;  Sanford  &  Brooks 
Co.,  dr.  (300,000  c.  y.),  11.75*  o.  y.,  11, 1448. 

ISll.  Sanford  &  Brooks  Co.,  dr.  (300,000  c.  y.), 
15.6(!C.  y.,  11, 1448. 


ENGINEERS. 

Cblet  of  Engineers. 
312;  19,  369. 


B.,  09,  273;  10,  288;  11, 


In  charge: 

Capt.  W.  T.  Hannum,  1910.    R^  10, 1344. 
Lt.  Col.  W.  C.  Langfltt,  1911-.    B.,  11, 1446;  13, 
1667. 

LEGAL  PROCEEDINGS. 

Owner  of  land  adjoining  upper  400'  of  h.-w.  line 
of  Battery  Cove  objected  to  tne  bovmdary  line,  a 
barbed-wire  fence;  referred  to  Dept.  of  Justice  for 
settlement,  13, 1667-68. 


OPERATIONS. 

1910-11.  4,300 1.  f.  cban.  completed  by  excava- 
tion of  205,781  c.  y.  deposited  in  Battery  Cove, 
raising  that  area  to  an  average  elevation  of  sy 
above  m.  I.  w.;  retaining  wall  constr.  inclosing  . 
Battery  Cove,  2,730'  1.  and  containing  8,631  c.  y. 
St.;  necessary  embankments  made  for  retaining  dr. 
material,  11, 312, 1446. 

1911-13.  332,497  c.  y.  excavated,  and  retaining 
wall  and  embankments  rebuilt  wlicre  settlement 
had  occurred.  The  dr.  material  deposited  in  Bat- 
tery Cove  reclaimed  this  area,  about  60  acres  to  a 
h.  of  7j'  above  m.  1.  w.  About  7,300'  Chan.  dr.  in 
front  of  city.  Proj.  fully  completed,  13,  370-71, 
1667. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  10, 288. 

PROJECT. 

By  Maj.  Morrow,  au.  act  June  25, 1910,  dr.  chan. 
24'  X  300'  X  6,700'  over  area  in  front  of  Alexandria 
between  d.  w.  of  through  Chan,  and  a  line  drawn 
20'  outside  of  the  estab.  pierhead  line;  est.,  $116,000, 
and  $2,000  an.  mainten.,'  09, 273;  10, 288. 

SUB  VETS. 

Pre.  ex.  au.  act  Mar.  2,  1907,  with  view  to  re- 
moval of  recently  former  bar,  08,  265.  R.  by  Maj. 
Cosby,  1907  and  1908;  est.,  tll6,000,>  09, 273. 


Part  (h),  K-16      Alexandria  Canal,  D.  C.  and  Ya.°    (Canal  to 

Washington.) 


APPROPRIATIONS. 

1837,  $300,000,  act  Mar.  3.> 


Part  (1),  K-46 


Alexandria  Harbor,  Va. 


ENGINEERS. 

Chlet  of  Engineers.    B.,  04, 217. 

Boards.  BERH.  Reports  c.  small  and  local, 
and  that  cost  of  imp.  would  be  expensive,  04, 1345. 

In  charge.  Lt.  Col.  Chas.  J.  Allen,  1904.  B., 
04, 1343. 

Assistant.    F.  C.  Wannan.    B.,  04, 1345. 


PHTSICAL  CHARACTERISTICS. 

Details,  04, 1346. 

SURVEY. 

Pre.  ex.  au.  act  June  13,  1902,  with  view  to  imp. 
chan.  in  Hunting  Creek  and  across  the  Potomac  B. 
to  Maryland.  R.  by  Lt.  Col.  Allen,  Dec.  20, 1902, 
(unfav.;  2  est.,  over  $100,000),  04,  217, 1343. 


Part  (j),  K-16    Potomac  River  (channel  from  Alexandria,  Va., 
to  the  Maryland  side). 

ENGINEERS.  SURVEYS. 

Chief  of  Engineers.   B.,  89, 134.  Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  S.  T. 

In  charge.   S.  T.  Abert,  U.  S.  agent,  1888.  B.,      Abort,  89, 1029. 
89,1029.                             .           -b      . 

PLANS. 

In  1888  8.  T.  Abert  did  not  consider  the  locality 
worthy  of  imp.,  89, 1029. 


'  H.  D.  1253,  60th,  2d, 


»H.  D.  223,S8th,  2d. 


8  H.  D.  482,  55th,  2d. 


382    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


Part  (k),  K-4:6    Potomac  River,  vicinity  of  Wasliington,  D.  C. 


AFFROFRIAXIONS. 

1880,      i$40,000,  80,  751. 
180,000,81,944. 
2  400,000,83,794. 
2  600,000,84,978. 
8  375,000,86,887. 
300,000,  88,  787. 
'260,000,90,1040. 
200,000,92,1037. 
150,000,  95,  1215. 
100,000,  96, 1031. 
•74,000,99,1417. 
75,000,03,1084. 
*S0,000,O4,1309. 
50,000,  05,  1152. 
.258,000,07,1166. 
25,000,08,1210. 
*25,000,O9, 1214. 
180,000, 10, 1339. 
60,000,11,1437. 
40,000,18,1660. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892., 
1894, 
1896, 
1899, 
1902, 
1904, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 

Total,  3,212,000  (incl.amts.  under  Parts  A  and 
B,  except  $160,000  allot- 
ment of  1833;.  less  126,000 
allotment  of  1908  for  tidal 
gates  Potomac  B.,  and  incl. 
misc.  rects.  of  $686.79— 
$3,389,086.79, 13,  1660). 

COMMERCE. 

Imp.  R.  a  cause  for  a  reduction  m  rates,  96, 1030; 
97, 1317. 

With  increased  d.  more  deep-draft  vessels  would 
seek  port,  03, 1036. 

Deeper  draft  vessels  engaged  in  trade  here;  rates 
much  reduced,  05, 204. 

1911,  796,900 1.,  13,  366. 

"The  work  of  the  project  Is  now  about  82  per 
cent  completed  and  the  benefits  to  navigation  and 
general  health  of  the  community  derived  from  the 
Improvement  have  been  most  marked.  Larger 
and  deeper  draft  vessels  are  now  engaged  In  tr^e 
and  it  is  imderstood  that  freight  rates  have  been 
materially  reduced  from  those  formerly  charged. 
The  nfeximum  draft  that  could  be  carried  June  30, 
1912,  at  mean  low  water  over  the  shoalest  part  of 
the  Washington  Channel  was  24  feet  and  of  the 
Virginia  Channel  17.5  feet.  The  mean  range  of 
tide  is  about  3  feet.  The  Potomac  Elver  is  navi- 
gable to  the  foot  of  Little  Falls,  Si  miles  above 
Georgetown,  but  the  Aqueduct  Bridge,  which 
crosses  the  river  at  Georgetown,  113  miles  above 
the  mouth  of  the  river,  has  no  draw  and  limits  the 
navigation  of  large  steamers  and  masted  vessels. 

"The  prmcipal  articles  of  commerce,  in  the  order 
of  their  relative  values,  are  general  merchandise, 
coal,  fish,  oils,  lumber,  oysters  and  clams,  sand,  and 
gravel,  gasoline,  produce,  stone,  manufactured  iron, 
and  steel,  melons,  crabs  and  Crab  meat,  fertilizers, 
laths,  canned  goods,  asphalt,  and  ice.  The  receipts 
and  shipments  during  1911  amounted  to  796,900 
short  tons  and  were  estimated  to  be  worth  $12,- 
996,447."    13,366. 

CONTRACTS. 

Washington  and  Georgetown  Harbors: 

1879.  C.  G.  Fobes  &  Co.,  dr.,  40$  c.  y.,  80, 

747.  , 

1880.  National  Dredging  Co.,  dr.,  14*  c.  y., 

81,  939.    Contract  annulled,  81,  940. 

1881.  National  Dredging  Co.,  dr.,  24i|!  c.  y., 
83,  972. 

1883.    Potomac  Dredging  Co.,  dr.,  28i|!  c.  y., 

82,  976. 

1883.  American  Dredging  Co.,  r.  removal,  83, 
768. 

1884.  American  Dredging  Co.,  r.  removal,  84, 
968.    B.  E.  Lowe,  r.  removal,  86, 924. 


Potomac  River; 

1882.  P.  S.  Boss,  dr.,  21$  o.  y.,  83, 780. 

1883.  T.  P.  Morgan,  dr.  trench,  7*  c.  v.,  for 
foundation  and  14$  for  ridge,  83,  789.  H.  V.  Gil- 
bert, riprap  St.,  74j<!  c.  y.,  83,  789.  S.  T.  Thomas 
and  J.  A.  Blundon,  brush,  $8.20  and  $2.60  cord, 
resp.,  83,  790.    J.  T.  Summers,  flatboat  constr., 

83,  790.  F.  C.  Somers,  dr.  along  slope  wall  of 
Potomac  Flats  and  deposit  of  material  behind 
same,  11$  c.  y.,  84, 974.  J.  Taylor,  filling,  24$  c.  y., 
84, .  974,  975.    Contract  closed  before  completion, 

84,  974.    T.  P.  Morgan,  fllllne,  21$  c.  y.,  84, 975. 

1884.  Potomac  Bed  Sandstone  Co.,  riprap,  87$ 
o.y., 84,974,  976.  Benson&McNee,dr.,l£37$c.y., 
85, 928.  D.  E.  Culver,  dr.  and  embankment  foun- 
dation, 11J$  c.  y.,  86,  930.  F.  C.  Somers,  dr.  and 
embankment  foundation,  10g$  c.  y.,  85, 930. 

1886.  G.  Vanderwerken,  riprap,  85$  c.  y.,  85, 
933.    Benson  &  McNee,  dr.,  15$  c.  y.,  85, 934. 

1886.  F.  C.  Somers,  dr.,  10f$  c.  y.,  87,  890. 
G.  Vanderwerken,  riprap  St.,  83$  c.  y.,  87,  891. 
Benson  &  McNee,  dr.,  15$  c  y.,  87,  891.  H.  Wil- 
son, dr.,  10$  c.  y.,  87, 892.  B.  Moore,  dr.,  13$  c.  v., 
87  893. 

1887.  T.  W.  Smith,  lumber;  American  Im- 
proved Cement  Co.,  cement;  1.  Miller,  sand  and 
pebbles;  Atcheson  Bros.,  iron,  87,  896.  Nolan  & 
Son,  masonry  constr.,  87,  897. 

1888.  F.  W.  Smith,  lumber,  $34.60  per  M  f., 

b.  m.;  D.  H.  Shoemaker,  broken  St.,  $1.40  to  $1.55 

c.  y.;  £.  E.  Burrouglis,  sand,  75$  c.  y.,  and  pebbles, 
$1.20  c.  y.;  C.  S.  Beebe,  piles,  7$  1.  f.,  88,  788,  789. 

1889.  H.  Wilson,  dr.,  11  J$  c.  y.;  T.  P.  Morgan, 
dr.,  22$  c.  v.,  89, 987.  California  Hydraulic  Dredg- 
ing &  Bectemation  Co.,  dr.,  12}$  c.  y.,  89, 988. 

1890.  J.  H.  MeGill,  cement,  $2.34  barrel;  F.  C. 
Somers,  dr.,  20$  c.  y.,  90, 1041. 

1891.  F.  C.  Somers,  dr.,  17.9$  c.  y.;  Wi  H; 
Mohler,  building  St.,  $1.70  c.  y.;  F.  C.  Somers,  dr., 
16j$  c.  y.,  91, 1251. 

1893.  San  Francisco  Bridge  Co.,  dr.,  14$  o.  y. 
($112,000),  93,  1272.  G.  3.  Simpson,  gravel,  4H 
c.  y.  ($2,300),  93, 1273  (material  purchased  in  open 
market  by  U.  S.  at  contractor's expenseat  60$  c.y., 
94,  933);  riprap  St.,  72$  c.  y.  ($14,400),  93,  1273 
(purchased  mopen  market  by  U.S.  at  contractor's 
expense  at  90$  c.  y.,  94, 935). 

1894.  New  York  Dredgmg  Co.,  dr.,  9$  and  16J$ 
c.  y.  ($69,875),  95,  1216.  C.  G.  Smith  &  Son, 
bmlding  St.,  $1.48  c.  y.  ($17,760),  95,  1216.  E.  G. 
Gummel,  riprap  St.,  69$  c.  y.  ($7,690),  95, 1216. 

1897.  A.  m:  Clegg,  dr.,  10|$  c.  y.  ($57,375),  97, 
1320;  new  contract  made  after  Comptroller's  de- 
cision that  no  conti^t  existed  between  this  con- 
tractor and  the  U.  S.  annulled  May  9, 1900, 00, 1702. 

1900.  Atlantic,  Gulf  &  Pacific  Co.,  dr.  Virginia 
Chan.,  12.8$,  and  Washington  Chan.,  14.8$  c.  y., 
01, 1404. 

1903.  Atlantic,  Gulf  &  Pacific  Co.,  dr.  Virginia 
Chan.,  12.6$,  and  Washington  Chan.,  16$  c.  y.,  04, 
1309. 

1904.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  13.9$ 
.;.  y.,  05, 1163.  ,      ,,, 

1905.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  14.6$ 
c.  y.,  06, 1094.  .      „ 

1907.  Maryland  Dredging  &  Contractmg  Co., 
dr.  tidal  reservoir,  9i$,  Vnginia  Chan.,  10$  c.  y.; 
Carter  &  Clarke,  Jurmshing  piles,  9$  1.  f.,  and  dnv- 
Ing  piles,  6M 1.  f .,  08, 1210. 

1908.  Potomac  Granite  Co.,  broken  st.,  »1.34 
c.  y.;  J.  B.  Kendall,  reinforcing  steel,  $0.0172  lb.; 
L.  E.  Smoot,  gravel  and  sand,  66$  and  40$,  resp., 
c.  y.;  National  Mortar  Co.,  cement,  $1.47}  bhl.,  09, 
1215. 

1909.  Columbia  Granite  &  Dredgmg  Coiporar 
tion,  building  St.,  $2.20  c.  y.,  09,  1215.  G.  &  W. 
Mfg.  Co.,  furnishing  and  installing  lock  and  ourtam 
gates  and  operating  mechanism,  $8,997, 09, 1216- 

1910.  National  Mortar  Co.,  cement,  51-37  *>!>'•' 
Columbia  Granite  &  Dredging  Corporation,  bmio- 


■i-Allotment. 

1  Washington  and  Georgetown  Hs. 

s  Potomac  B. 

'  Part  of  $280,000,  $20,000  of  which  was  allotted  to  Anacostia  R. 

«  Part  of  $100,000,  $26,000  of  which  was  allotted  for  Potomac  E.  below  Washington. 


rSeepp.  14-22  tori 
Lexplanatlons,  etej 
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ing  St.,  J2.20  c.  y.,  10,  1340.    Atlantic,  Gult  & 
Pacific  Co.,  dr.  1,500,000  o.  y.,  7.89(t  o.  y.,  11,  1438. 
1911.    Washington  Stone  Co.,  riprap  on  train- 
ing dike  (20,000  c.  y.),  93(t  c.  y.,  IS,  1660. 

ENGINEEBS. 

Chlet  ot  Engineers.  B.,  SO,  Ul,  158;  81,  ISO, 
164:  Sa,  146, 980;  83, 149, 150;  84, 161, 162;  86, 139, 
140,  938;  86,  136,  136;  87,  102;  88,  104;  89,  121; 
90, 108;  91, 135, 146;  98, 136, 147;  93, 148;  94, 135; 
95, 157;  96, 141;  97,  175;  98,  178;  99,  206;  00, 
234;  01,  273;  08,  203;  03,  197;  04,  194;  05,  203; 
06,  215;  07,  229;  08,  240;  09,  248;  10,  282;  11, 
306;  18,364. 

Boards: 

Convened,  Feb.  18, 1882,  by  S.  O.  No.  129,  C.  of  E., 
to  report  upon  inip.  Potomac  E.  at  Washington, 
the  raisingof  the  flats  in  front  of  the  city^  and  the 
estab.  ofH.  lines.  B.,  88,  987.  (Lt.  Cols.  Gill- 
more,  Craighill,  and  Comstook,  and  Capt.  Turtle.) 

Beconvened,  New  York,  Oct.  13,  1884,  by  S.  O. 
No.  124,  to  report  upon  proposed  modification  of 
plan  of  imp.  as  submitted  by  Maj.  Hains,  85, 941. 
(Col.  Gillmore  and  Lt.  Cols.  Comstock  and  Craig- 
hiU.) 

In  cbarge: 

S.T.Abert,U.S.agent,1875-83.  B.,  80, 745;  81, 
937'  88  969  980. 

Maj.  P.  C'  Hains,  1883-92.  B.,  83,  763,  770;  84, 
966,  970;  85,  923,  926;  86,  879,  881;  87,  884;  (Lt. 
Col.)  88,  777,  782;  89,  983;  90, 1037, 1042, 1046;  91, 
1246;  98, 1070. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  B.,  98,  1030; 
93, 1265;  94, 926;  95, 1203. 

Lt.  Col.  C.  J.  AUen,  1896-1903.  B.,  96, 1017;  97, 
1313;  98,  1183;  99,  1413;  00,  1702;  01,  1399;  08, 
1081;  03, 1036. 

Col.  A.  M.  MiUer,  1904.    B.,  04, 1306. 

Lt.  Col.  S.  S.  Leach,  1905.    B.,  06, 1150. 

Capt.  S.  Cosby,  1906-08.  E.,  06,  1092;  (Maj.) 
07, 1163;  08, 1205. 

Maj.  J.  J.  Morrow,  1909.    B.,  09, 1209. 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1335. 

Lt.  Col.  W.  C.  Langfitt.  1911.  B.,  11, 1433;  13, 
1657. 

Assistant.    L.  B.  Grabill.    B.,  98, 1074. 

LEGAL  PBOCEEDINGS. 

■  The  Supreme' Court  of  the  D.  of  C,  1896,  declared 
null  and  void  claims  of  about  40  persons  to  owner- 
ship of  Kidwells  Meadows  and  land  at  Long  Br., 
and  granted  damages  to  several  whose  land  was 
condemned  for  U.  S.,  96, 1023. 

Decision  in  Potomac  Flats  case  given,  1898-99, 
sustained  the  claims  of  the  U.S.  and  removed  all 
obstacles  to  continuation  of  the  imp.,  99,  1415. 
Proceedings  to  stop  unau.  occupation  of  Potomac 
Park,  00, 1704. 

LEGISLATION. 

Congress  in  1897  set  aside  the  reclaimed  flats  of 
the  Potomac  E.  for  a  public  park,  98,  1189;  99, 
1416;  00, 1702. 

MISCELLANEOUS. 

Description  of  combined  inlet  gates  and  br.,  09, 
1211. 

OBSTEUCTIONS. 

Long  Br.  at  Washington  considered  a  menace  to 
the  navigation  of  the  H.    Special  B.  on,  93,  1274. 

Navigation  limited  by  Aqueduct  Br.  at  George- 
town, 03, 197. 

OPEEATIONS. 

Washington  and  Georgetown  Harbors: 
1879-80.    Washington  Chan.,  90,744  c.  y.  dr.; 
Georgetown  Chan.,  159,979  c.  y.  dr.,  80,  747,  748. 

1881-88.    Washington  Chan.,  240,111  c.  y.  dr.; 
Georgetown  Chan.,  dr.  under  contract  of  1882  com- 
menced. 
_1883-84.    490  c.  y.  r.  blasted  and  lemoved,  84, 

1884-86.  Eemoval  of  rs.  designated  as  "K" 
and  "  0  "  completed,  86, 924. 


1885-86.  Eock  groups  designated  as  "L," 
,'M,"  "N,"  "F,"  and  "C"  removed,  86,  879,  880. 

Potomac  Blver: 

1888-83.  200,000  c.  y.  dr.  and  deposited  upon 
the  flats;  13,000  1.  I.  raikoad  btiilt,  equipped,  and 
put  into  operation;  6,000  1.  f.  of  trench  completed; 
constr.  and  placing  of  mattress  commenced  by 
hired  labor,  83,  787-791. 

1883-84.  1,136,631  c.  y.  dr.  and  deposited  upon 
flats;  8,000 1.  f.  slope  revet,  foundation  laid;  100,945 
c.  y.  dr.  and  deposited  in  embankment;  6  acres  of 
the  flats  filled;  763  o.  y.  st.  deposited  in  slope  wall, 
84, 163,  970-975. 

1884-85.  1,207,000  c.  y.  excavated  under  all 
the  dr.  contracts,  85, 140,  928-934. 

1886-86.  1,686,183  c.  y.  dr.  and  deposited  on 
the  flats,  86, 136,  882. 

1886-87.  Progress  on  constr.  of  reservoir  outlet 
and  embankment;  1,081,567  c.  y.  dr.'  and  deposited 
on  the  flats,  87,  885,  887. 

1887-88.  1,192,112  c.  y.  dr.  from  E.  bed  and 
deposited  upon  the  flats;  excavation  of  tidal  reser- 
voir continued,  and  conerdam  built  and  placed, 
88,  779,  781. 

1888-89.  Dr.  in  Washington  Chan,  continued; 
embankments  maintained  along  margin  of  the  flll, 
and  constr.  of  the  reservoir  outlet  resumed,  89, 984. 

1889-90.  Masomry  of  reservoir  outlet  com- 
pleted and  cut  dr.  through  Virginia  Chan,  bar,  90, 
1039. 

1890-91.  5,100  1.  1.  of  dry  st.  wall  built;  erec- 
tion of  embankments  along  margin  of  reclaimed 
flats,  91, 1247. 

1891-93.  8,740 1.  f.  of  St.  sea  wall  built;  362,027 
c.  y.  dr.  from  the  Virginia  Chan.;  dr.  contmued  in 
the  Washington  Chan.;  90,217  c.  y.  dr.  from  Ana- 
costia  R.  Chan.;  reservoir  outlet  and  wing  walls 
completed,  93, 1033-1035. 

1893-93.  4,450  1.  f.  sea  wall  built;  109,137  c.  y. 
dr.  from  Virginia  Chan.,  and  7,280  c.  y.  st.  placed 
in  dike  on  w.  side  of  Virginia  Chan.,  93,  268;  27,693 
c.  y.  dr.  from  Washington  Chan.,  94,  933. 

1893-94.  7e206  1. 1,  sea  waU  built,  497,327  c.  y. 
dr.  from  Washmgton  Chan.,  168,611  c.  y.  dr.  from 
tidal  reservoir,  146,004  c.  y.  dr.  from  Virginia  Chan., 
and  2,922  c.  y.  St.  placed  in  training  dike  on  w.  side 
of  Virginia  Chan.,  94,  934,  935. 

1894-95.  202,483  cj.  dr.  from  Virginia  Chan., 
221,742  c.  y.  dr.  from  Washington  Chan.,  1,300  1.  f. 
sea  wall  built  at  tidal  reservoir,  and  training  dike 
extended  8001.  f.,  95, 1211. 

1896-96.  6,240 1.  f.  sea  wall  buUt  and  the  train- 
ing dike  extended  190',  96, 1029. 

1896-97.  Table  of  quantities  of  material  dr. 
since  1882,  97,  1317;  627  1.  f.  sea  wall  built,  35,289 
l.f.  total  to  date,  and  wall  around  tidal  reservoir 
completed,  2,730  1.  f.  of  old  sea  wall  repaired,  97, 
1317. 

1897-98.  Table  ot  quantities  ol  material  dr. 
since  1882,  98,  1188;  12,554  c.  y.  dr.  from  Virginia 
Chan.,  2,780 1. 1.  of  old  sea  wall  relaid,  98, 1188. 

1898-99.  119,667  o.  y.  dr.  from  Virginia  Chan.; 
wharf  at  Easbys  Pt.  extended  to  d.  w.,  99, 1415. 

1899-00.  Minor  work  of  repair  and  mainten., 
00, 1702. 

1900-01.  107,245  c.  y.  dr.  from  Washin^n 
Chan.,  173,918  o.  y.  from  Virginia  Chan.,  and  minor 
works  of  imp.  at  Potomac  Park,  01, 1400. 

1901-08.  390,667  c.  y.  dr.  from  Virginia  Chan., 
and  other  work  ol  repair  and  mainten.,  08, 1082. 

1908-03.  New  storehouse  built,  fence  rebuilt, 
brush,  etc.,  cut,  and  other  works  of  mainten.,  03, 
1035. 

1903-04.  83,086  c.  y.  dr.  from  Washmgton 
Chan.,  406,448  c.  y.  fi-om  Virginia  Chan.,  and  mmor 
works  of  mainten.,  04, 1306. 

1904-06.  319,376  0.  y.  dr.  and  770  1.  f.  sea  wall 
relaid,  06, 1150. 

1905-06.  1,386  1.  f.  sea  wall  relaid,  embank- 
ment built,  fence  erected,  and  other  minor  work  of 
repair  and  mainten.,  06, 1092. 

1906-07.  277,826  c.  y.  dr.  from  Washington 
Chan.,  wharf  repaired,  sunken  piles  removed,  and 
St.  for  repair  of  sea  wall  stored  in  park,  07, 1164. 

1907-08.  666,396  c.  y.  dr.  from  tidal  reservoir 
and  256,067  c.  y.  from  Virginia  Chan.,  08,  1206. 
Tidal  gates  of  reservoir  repaired  and  foundation  dr. 
for  inlet  gate  and  br.,  08,  1207.    8  'wrecte  an(J  19 
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logs,  snags,  etc.,  removed  from  tidal  reservoir,  08, 
1208. 

1908-09.  153,582  c.  y.  dr.  from  tidal  reservoir. 
276,588  c.  y.  from  Virginia  Chan.,  4,970  e.  y.  from 
Washington  Chan.,  and  11  wrecks,  22  snags,  etc., 
and  riprap  mound  removed  from  reservofr,  and 
hard  gravel  lump  from  Virginia  Chan.,  09,  1209. 
Combmed  inlet  gates  and  Br.  almost  completed, 
except  look,  curtain  and  automatic  gates;  497'  sea 
wall  built,  and  290'  rebuilt  at  inlet  gates,  09, 1212. 
100'  sea  wall  built  across  old  sewer  canal,  other  sea 
walls  repaired,  and  1,100'  rebuilt  along  Washington 
Chan.,  09, 1213. 

1909-10.  117'  sea  wall  built,  225'  raised  and 
rebuilt,  and  all  other  work  at  inlet  gates  and  br., 
except  lights,  completed,  10,  1336.  6,402  1.  f.  sea 
wall  around  park  repaired  or  rebuilt,  10,  1336. 
Wharf,  storehouse,  etc.,  moved  from  Easbys  Pt., 
10, 1337. 

1910-11.  1,365,562  c.  y.  dr.  and  deposited  upon 
sec.  3  ol  Potomac  Park,  raising  the  latter  to  11' 
above  m.  1.  w.;  constr.  of  embankment  completed; 
tearing  down,  rebuilding,  and  repairing  old  sea  wall 
completed  Oct.  27,  1910;  raising  sea  wall  fronting 
on  Washington  Chan,  begun;  training  dike  in 
Vfrgmia  Chan,  restored  to  its  proj.  heigjht;  outlet 
gates  of  tidal  reservoir  overhauled,  and  floating 
plant  repaired,  11, 1434-35. 

1911-13.  463,552  c.  y.  dr.  from  Washington 
Chan,  and  deposited  on  sec.  3  of  Potomac  Park; 
mainten.  work  consisting  in  redr.  in  Washington 
Chan.,  in  repairing  and  rebuilding  2,700 1.  f.  of  sea 
wall  and  3,584 1.  f.  of  training  dikes;  repairs  made 
to  inlet  and  outlet  gates  for  tidal  reservoir;  building 
and  repairing  floatmg  plant,  13, 1658. 

PHYSICAL  CHABACTEBISTICS. 

Flood  of  Feb.,  81,940. 

Cross  sections  ol  Potomac  E.  between  Aqueduct 
Br.  and  Arsenal  Wharf,  88, 982. 

Velocity  observations,  83,  983. 

Potomac  R.  front,  83, 992. 

Description  of  R.,  83,  781.  Long  Br.,  S3,  783. 
Sewer  canal,  83,  791.  Lakes,  83,  792.  Sluice 
gates,  83,  793. 

Description  of  condition  of  the  R.  prior  to  imp., 
88,  778;  89,  984;  93, 1265;  94,  925;  95, 1203;  96, 
1017. 

Freshet  of  June  2, 1889,  89, 985. 

In  the  winter  of  1892  the  ice  in  the  R.  was  from 
12  to  14  inches  thick,  93, 1069. 

Areas  of  the  reclaimed  lands  of  the  Potomac,  93, 
1270;  94,  929;  95,  1207;  96,  1021;  97,  1316;  98, 
1188;  99, 1416. 

Shoaling  of  dr.  areas,  99, 1414. 

Severe  winter  weather,  effect  of,  on  R.,  99,  1414. 

Description  of  Potomac  Park,  01, 1401. 

Description  of,  01, 273. 

Ice,  04, 1306;  05, 1150. 

Dr.  material  from  time  to  time  placed  upon  the 
R.  flats  by  private  parties  without  cost  to  the  TJ.  S. 
and  by  U .  S.  under  contracts,  reclaiming  area  of  628 
acres  by  above  operations  (incl.  reservofr  of  739 
acres);  declared  public  park  named  Potomac  Park, 
and  turned  over  "  Pubho  Buildings  and  Grounds, " 
and  by  them  developed  into  one  of  the  most  beau- 
tiful parks  of  U.  S.,  11, 307, 308. 

Virgmia  Chan.  20'  x  600'  x  4  m.,  13, 366. 

Washington  Chan.  24'-26'  x  400'  x  2J  m.,  and 
18'-20'  X  360',  iS,  366. 

Freshet  accretion,  13, 366. 

PLANS.    (See  Projects.) 

Description  of  these  considered  by  BE.  of  1882, 
83,  988,  995,  996. 

Special  B.  by  Lt.  Col.  Hains  on  sei>arating  the 
wagon  road  from  the  RR.  on  the  n.  side  of  main  - 
chaji.  of  the  Potomac  R.,  90, 1042.    Also  as  to  the 
most  suitable  kind  of  br.  from  loot  of  New  York 
Ave.  across  the  Potomac  R.  to  Arlington,  90, 1045. 

By  Lt.  Col.  Hains,  1891,  chan.  24'  x  200'  1.  t. 
through  5  bars  up  to  Georgetown;  est.,  S300,000,. 
93, 1072. 

PRIVATE  (COBPOBATE)  WOBK. 

The  Baltimore  &  Potomac  RR.  Co.  in  1892-93 
partly  repaired  Long  Br.  on  plans  approv.  by  Sec, 
Of  War,  93, 1270;  repafred  agahi,  1895,  95, 1214. 


15,000  c.  y.  material  dumped  in  Potomac  Park  by 
private  parties,  01,  1402;  35,000  o.  y.,  03,  lOSB- 
11,000  c.  y.,  03,  1036;  7,000  c.  y.,  04,  1307;  16,000 
c.  y.,  05,  H51;  34,000  0.  y.,  06,  1092;  150,000  c.  v. 
07,  1164;  90,000  c.  v.,  08,  1208;  200,000  c.  y.,  (fe! 
1212;  5,600  c.  y.  earth  in  sec.  3,  Potomac  Park,  11. 
1435.  ^ 

Removal  of  Long  Br.  by  Balto.  &  Potomac  RR 
Co.  completed,  08, 1207. 

PBOXECTS.    (See  Plans.) 

Washington  and  Georgetown  HarboTs: 

In  1833  app.  of  $150,000  made  for  removal  of  ohstr. 
in  Potomac  R.,  the  purchase  of  Little  Falls  Br., 
and  the  constr.  of  a  turnpike  road,  79, 591. 

In  1870  it  was  proposed  to  secure  16'  at  1.  w.  to 
Georgetown  and  along  the  wharves  ol  the  Wash- 
ington H.  from  Arsenal  Pt.  to  Long  Br.,  and  the 
removal  of  the  most  dangerous  obstr.  in  George- 
town H.,  70,  634;  71,  592,  695;  83,  776;  86, 135. 

1882,  imp.  merged  in  that  of  the  imp.  ol  the 
Potomac  K.  at  Washington,  83, 990, 992. 
*»■ 

Potomac  Biver: 

1882,  BE.  recom.  w.  and  d.  of  the  Chans,  between 
Giesborough  Pt.  and  Easbys  Pt.,  so  as  to  accom- 
modato  largest  vessels  tliat  could  reach  the  former 
locaUty;  the  reclamation  of  the  flats  and  marshes 
along  the  city  front,  between  Easbys  Pt.  and  the 
Arsenal,  by  depositing  thereon  material  dr.  from 
the  Chans.;  the  estab.  of  H.  lines  beyond  which 
wharves  should  not  be  built;  the  removal  or  re- 
building of  Long  Br.;  the  interception  of  sewage 
discharged  into  the  navigation  chm.,  and  its  con- 
veyance to  James  Greek;  est.,  $2,500,000,  89,  990; 
83, 780. 

1883,  est.  increased  to  $2,716,365,  83, 794. 

In  1885  Maj.  Hains  vioposed  modification  of 
height  of  filling  over  reclaimed  areas  below  Long 
Br.,  and  the  omission  of  the  surrounding  levee  and 
drainage  system;  also  constr.  of  tidal  reservoir  for 
flushing  the  canal  sewer,  85,  939.  Approv.  by 
BE.,  1885,  85,  942. 

In  1891,  $881,366  est.  as  reqmred  for  completion  ol 
the  linp.,  91, 1249. 

By  Lt.  Col.  AUen,  1896,  dr.  above  Long  Br.  to  20" 
at  1. 1.,  dr.  material  to  be  deposited  on  sees.  1  and 
2,  and  tor  w.  natural  chan.  below  the  br.,  with  20' 
atl.  t.,97, 1316. 

In  1897  Lt.  Col.  Allen  est.  cost  of  1882  should  he 
increased  by  $236,655,  on  account  ol  shrinkage  and 
settlement,  97, 1318. 

Lt.  Col.  Allen  est.,  1901,  dr.  chains,  to  24'  would 
increase  cost  of  imp.  $592,000,  01, 1401. 

Lt.  Col.  Allen  recom.,  1901,  preparation  and 
adoption  of  definite  plans  lor  imp.  of  Potomac 
Park,  for  sake  of  economy  and  facUity  in  disposing 
of  dr.  material  from  public  and  private  work,  01, 
1402. 

Lt.  Col.  Allen  est.,  1901,  $5,000  an.  mamten.  of 
Potomac  Park,  01, 1403. 

SUE  VETS. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  S.  T.  Ahert, 
S3  980. 

Of  Virginia  Canal,  1882,  83, 974. 

Of  Potomac  R.  between  Aqueduct  Br.  and  Gies- 
borough Pt.,  1882,  83, 980. 

Ex.  and  borings  for  site  of  sluice  gates,  86, 885. 

Sur.  of  the  Potomac  E.  up  to  Washington  au.  act 
Sept.  19, 1890;  made,  1891,  by  Lt.  Col.  Hains,  9», 

Ex.  by  Maj.  Davis,  1894,  of  the  chan.  dr.  over  the 
bar  in  1892,  94, 934.  ^    ,, 

Sur.  of  the  bar  at  Long  Br.  made,  1896,  by  i-t. 
Col.  Allen,  97, 1316. 

Of  Chans,  and  part  of  park,  06, 1092. 

For  H.  lines  at  Georgetown,  D.  C,  10, 1337. 

Maps.  80,  750;  81,  944;  S3,  794;  84,  978;  85. 
938;  86,  886;  87,  890;  88,  782;  89,  986;  90,  m 
91,1248;  93,Aflas,17;  94,938;  95,1216;  96,  lOSOr 
97, 1320;  98,  1190;  99,  1418;  00,  1704;  01, 1«». 
03, 1084;  0.3, 1036;  04, 1308;  06, 1094;  09, 1216. 


rSee  pp.  14-22  for  "I 
Lexplanations,  etc.J 


EIVEE  AND   HAEBOB  WOBKS. 


385 


Part  (1),  K-46    Washington  and  Georgetown  Harbors,  D.  C* 


APPROPRIATIONS. 

1833,      2$150,000,  79,  691. 

1873,  60,000,  73,  73,  767;  74,  S3,  ii,  26. 

1878,  50,000,  78, 70,  607;  79, 82. 

1879,  50,000,  79,  82,  698 

Total,       300,000 

CONTRACTS. 

1874.    W.  H.  Beard,  dr.,  75,  ii,  112. 

1878.  H.  P.  Gilbert,  dr.,  20*  o.  y.,  78,  602. 
Brainerd  &  Rice,  dr.,  9it  c.  y.;  ajmulled,  79,  594, 
695 

1879.  George  C.  Forbes  &  Co.,  dr.,  ISA*  o.  y., 
79, 696. 

DOCUMENTS.    (Not  published  in  reports.) 

R.  of  Board  of  Sur.,  S.  D.  16,  42d  Cong.,  3d  sess., 
73,  73,  766;  74,  83,  u,  25;  7S,  91. 

ENGINEERS. 

Chief  of  Engineers.  R.  (1867-72,  see  Potomac 
K.),  73, 73;  74,  83;  75,  91;  76,  66;  77,  63;  78,  70; 
79, 82. 

Board  of  Survey.  Appointed,  1872,  to  con- 
sider the  subject  of  the  imp.  of  the  Potomac  E. 
R,  S.  D.  16,  43d  Cong.,  3d  sess.,  73,  73,  766;  74, 83, 
ii,  26;  76, 91,  u,  111;  76,  345. 

In  charge: 

Maj.  N.  Miohler,  1867-70;  Maj.  Wm.  P.  Oraighill, 
1870-72;  see  Potomac  E. 

Maj.  W.  P.  Craighill,  1873-75.  B.,  73, 766;  74,  ii., 
25. 

S.  T.  Abert,  U.  S.  C.  E.,  1875-83.  B.,  75,  ii,  110; 
76, 343;  77,  351;  78,  501,  608;  79,  591. 

Asslstent.    Lt.  T.  Turtle,  73,  767;  74,  ii,  26. 

ESTIMATES. 

By  Board  of  Sur.,  aggregate  for  thorough  imp., 
J6,050,000,  75,  ii,  111. 

By  S.  T.  Abert,  Eashys  Pt.,  land  damages, 
S62,411;  imp.,  $870,002;  total,  8932,413.  Analostan 
Isld.,  land  damages,  S2,300;  imp.,  1878,348;  total, 
1879,648;  contingencies,  etc.,  890,603.    Grand  total. 


$1,902,664,  75,  ii,  116,  119.  Georgetown  Chan. 
$42,233  for  Chan.  18'  x  250',  77,  63,  357. 

For  modified  proj.,  1878,  viz,  tor  a  20'  and  15'  d. 
of  Chan.,  to  be  obtained  oy  dr.,  slope  protection, 
cribwork,  etc.;  aggregate,  $2,592,000,  78,  506,  606, 
79,  597. 

For  completion,  1879,  of  existing  projs.,  $2,692,000, 
79,  598. 

OPERATIONS. 

1874-76.  Chan.  15'-16'  x  200'  cut  through  the 
bar  above  and  below  Long  Br.,  75,  91;  146,381  c.  y. 
dr.,  76,  U,  113. 

1876-76.  336  c.  y.  i.  removed  by  hired  labor, 
76,  66,  334. 

1876-77.  Removing  r.  by  hired  labor  con- 
tinued; 522  c.  y.  removed,  77,  63,  361-366. 

1877-78.  Small  balance  of  fimds  available 
eOTend.  in  dr.,  78,  70,  602. 

1878-79.  Dr.  in  Washington  and  Georgetown 
Chans,  continued,  79,  82,  596,  596. 

PHTSICAL  CHARACTERISTICS. 

General  description,  75,  ii.  111,  112;  76,  345;  78, 
501. 

FLANS.    (See  Estimates  and  Projects.) 

By  Board  of  Sur.  (see  Mis.  S.  Doc.  15,  42d  Cong. 
3d  sess.),  73,  73,  766;  76,  91,  ii.  111;  78, 602. 

PRIVATE  AND  CORPORATE  WORK. 

Temporary  chan.  dr.  by  coal  shippers  and  mer- 
chants, 1878,  78,  70,  602. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Craighill,  dr.  to  d.  of  14'  in  the  Virginia 
Chan,  and  12'  along  the  Washington  front  as  high 
as  Seventh  St.,  73,  73,  767. 

By  S.  T.  Abert,  dr.  the  Virginia  Chan,  below 
Easbys  Pt.  and  below  Giesboro  Pt.  to  15',  76,  111, 
112.  Modification  of  proj.  of  Board  of  Sur.  in  1878 
for  a  20'  and  16'  chan.  by  dr.,  slope  protection, 
cribwork,  etc.,  78,  70,  506,  506;  79,  ^6,  597.     ' 

SURVEYS. 

1873.    By  Lt.  Turtle,  under  direction  of  Maj. 
Craighill,  73,  767;  74,  ii,  26. 
1878.    By  S.  T.  Abert,  78,  504. 


Part  (m),  K-46  Potomac  River  to  Baltimore,  Md.  (Canal).' 
Part  (n),  K-46  Juniata  to  the  Potomac  River  (for  canal).'' 
Part  (o),  K-46    James  Creek  Canal,  D.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  88, 107. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1887.    R,  88, 
807. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  empties  into  Anacostia  E.,  D.  C, 
88, 807. 


FLANS. 

By  Lt.  Col.  Earns,  1887,  filling  in  low  areas,  and 
constr.  retaining  walls,  vicinity  of  Washington 
Barracks;  est.,  $226,270  to  $514,000,  88, 809,  811. 

SURVEY. 

Sur.,  1887,  by  Lt.  Col.  Hains  (see  Plans),  88, 807. 
Maps.    88, 810. 


•  Sur.— R.,  Nov.  24, 1849.    (H.  D.  482,  66th,  2d.) 

''For  enlarging  and  deepening  cut  below  Georgetown;  for  road  to  District  line  on  Va.  side  of  river; 
and  for  purchase  of  bridge  over  Little  FaUs;  with  proviso  that  road  and  bridge  should  be  free,  and  be 


-H.  Doc.  740,  63- 
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Part  (p),  K-46    Chesapeake  and  Ohio  Canal  (including  survey 

for  extension).' 


APPEOPBIATIONS. 

May  24, 1828,    '  $1, 000, 000 

1873,  '  5,000 

1874,  « 10,000 

Total,      1,015,000 

COMMERCE. 

Important,  74, 512,  S47.  .       ^ 

Tax  on  coal  by  BK.  and  possible  saving  by 
canal,  74,  512.    Coal  fields  of  Pa.,  capacity  of,  74, 

Dimensions  of  boats  on  Chesapeake  &  Omo 
Canal,  74,  535.  Effect  of  small  tunnel  sections  on 
traffic  and  transit,  76,  ii,  79. 

Rate  of  travel  on  canals,  74,  635.  Steam  power 
must  finally  be  used,  76,  ii,  81. 

Coal  and  iron  interests  desire  slack-water  navi- 
gation to  Connellsville,  76,  ii,  84 

Local  extension  of  canal  from  Cumberland  via 
n.  brancli  of  Potomac  to  Savage  E.  justified  by 
value  of  coal  interest,  74,  544;  76,  ii,  88. 

Comparison  witb  third  subdivision  (central 
route)  of  transportation  routes  to  the  seaboard, 
77, 678. 


ENGINEERS. 

Chief  of  Engineers. 

73;  76,90. 


R.,  73,  60;  74,  67;  75, 


Boards.  "Board  of  internal  imp./'  1826.  ^  Dis 
cussion  of  routes  ex,  between  the  N.  Branch  of  the 
Potomac  E.  and  the  Ohio  at  Pittsburgh,  74,  514. 
Consideration  of  Savage  E.  and  Deep  Creek  route, 
74,  616,  528.  Of  continuation  via  valleys'  of 
Youghiogheny  and  Monongahela  Bs.,  74,  525. 
Of  a  passage  of  the  AUeghanies,  via  Wills  Creek 
route,  74,  624,  529,  637.  Comparison  of,  with 
Savage  E.  route,  74,  632,  533.  Adoption  of  Wills 
Creek  route,  74,  474,  531,  633.  Attempt  to  deflect 
line  from  valley  of  Youghiogheny  at  Briery  Moun- 
tain, 74,  526,  626.    Inadmissible,  74,  633. 

Location  of  line  from  tidewater  on  the  Potomac 
to  Pittsburgh  (341  m.),  74,  636.  Discussion  df 
canal  sections  and  est.  (see  Plans),  74,  534.  Cost, 
t22,376,427,  74,  643.  Division  of  line  into  e.,  mid- 
dle, and  w.  sections,  74,  513.  Final  conclusion 
and  recom.  that  route  and  general  plan  (see  Proj- 
ects) be  adopted  for  w.  and  e.  sections,  submitting 
expediency  of  making  surs.,  and  investigations  as 
to  comparative  merits  of  RE.  or  canal  for  middle 
section,  74,  543. 

Consideration  of  a  subdivision  of  e.  section,  to 
wit,  from  mouth  of  Savage  E.  to  Cumberland,  for 
the  purpose  of  reaching  coal  fields  at  Savage  E., 
74,  644. 

(Col.  Barnard  and  Maj.  Totten.  Capt.  Poussin 
and  W.  Howard,  assistants  to  board.) 


In  charge.    Maj. 
74,  493,  550;  75,  769: 


W.  E.  MerrUl, 
76,  ii,  58. 


1874-76.    B., 


Assistants: 

T.  S.  Sedgwick  (in  charge  of  sur.),  74,  493;  76, 
770;  76,  ii,  59.    R.,  74,  500,  650;  76,  ii,  96. 
C.  L.  Fulton,  74,  502. 
F.  W.  Frost,  74,  502. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  board  of  internal  imp.,  1826,  canal  from  George- 
town (Potomac  E.)  to  Pittsburgh  (Ohio  R.);  from 
Georgetown  to  Cumberland  (now  built),  $8,177,081; 
from  Cumberland  to  Castlemau  E.  (Wills  Creek 
route),  $10,028,123;  from  Castlemau  E.  to  Pitts- 
burgh, $4,170,224;  total,  $22,375,428,  74,  603,  643. 


Note. — From  Cumberland  to  Connellsville, 
$11,643,559,  74,  511.  Revision  of  est.  by  board  of 
civil  engineers  (1826),  reducing  est.  of  e.  section 
(Georgetown  to  Cumberland)  to  $4,330,992.  After- 
wards buHt,  and  cost,  with  modifications,  $U,- 
071,176,  74,  504. 

Prelimiuary  est.  of  T.  S.  Sedgwick,  1874,  Cum- 
berland (via  Savage  R.  route)  to  Connellsville, 
$20,208,086,  74,  607,  610;  increased  by  Maj.  Merrill 
to  $23,133,685,  by  extending  terminus  of  canal  lo 
MoKeesport,  74,  497;  if  inclined  planes  be  used  at 
designated  points,  74,  653,  the  est.  would  be  re- 
duced $2,246,279,  74,  664. 

Revision  of  foregoing  by  Maj.  Merrill,  increasing 
canal  section  to  that  of  present  Chesapeake  &  Ohio 
Canal,  $28,801,313,  74,  498.  Final  est.  (1876)  of 
recom.  route  from  Cumberland,  via  Wills  Creek 
and  Castlemau  E.  and  Youghiogheny  R.,  to  Con- 
nellsville, thence  by  slack-water  navigation  to 
McKeesport  (mouth  of  Youghiogheny). 

Canal  proper,  as  per  T.  S.  Sedgwick,  821,176,795, 
76,  ii,  88,  102,  114;  Summit  reservoir  (approx.), 
$600,000,  76,  ii,  87, 88;  addl.  cost  of  inclined  planes, 
$1,134,000,  76,  ii,  82, 88;  addl.  cost  of  new  terminus, 
Connellsville,  $75,245,  76,  ii,  86,  88;  total  cost  to 
Connellsville,  $22,986,040,  76,  ii,  88;  add  slack- 
water  navigation  from  Ccnmellsville  to  McKees- 
port, $1,254,040,  76,  ii,  87,  88;  grand  total,  ^4,- 
240,080. 

By  board  of  internal  imp.,  1826,  for  local  exten- 
sion of  Chesapeake  &  Ohio  Canal,  Cumberland  to 
mouth  of  Savage  R.  (via  n.  branch  of  Potomac), 
$1  794  964  74  544. 

By  't.  §.  Sedgwick,  1875,  same  route,  $2,666,568, 
76,  ii,  89, 123;  if  to  mouth  of  Georges  Creek  (omit- 
ting upper  2  m.  of  foregoing),  $2,238,244,  76,  ii,  89. 

Of  cost  of  completing  detailed  surs.,  $20,000,  76, 
771. 

PHTSICAI,  CHARACTERISTICS. 

Divide  between  n.  branch  of  Potomac  R.  and 
Monongahela  E.,  74,  494,  500,  613, 645. 

Savage  R.  and  tributaries,  discbarge  of,  74, 519; 
elevation  of  points  on,  74,  494;  76,  ii,  123. 

N.  branch  of  Potomac  R.,  elevation  of;  head- 
waters of,  74,  495,  602;  76,  ii,  123;  rate  of  descent, 
74,  602. 

Monongahela  E.,  74, 625. 

Youghiogheny  E.,  elevation  of  points  on,  74, 621; 
76,  ii,  86,  114;  of  the  Narrows  (Pyle  Falls),  76, 
U,  83. 

Distances  from  tide  water  (Potomac)  to  Pitts- 
burgh, 74,  627. 

Distances  and  elevations  of  points  on  proposed 
extension  76,  ii,  114, 123. 

EainJall  of  valley  of  Ohio  and  tributaries,  74, 607 
620,  523,  532;  76,  ii,  100;  ratio  collectible,  74,  507, 
532,  538;  76,  ii,  100. 

Geological  strata  pierced  by  summit  tunnel,  74, 
611.  , 

Quantity  of  coal  in  basin  traversed  by  proposed 
canal,  74,  612;  geological  report  on  Somerset  coal 
basin,  74,  546. 

PLANS.    (See  Estimates  and  Projects.) 

By  board  of  internal  imp.,  1825,  for  canal  (in 
passage  of  Allegheny  Mountains)  from  mouth  o( 
Savage  E.  (n.  branch  of  Potomac)  via  Crabtree 
Creek  and  Deep  Creek,  to  Youghiogheny  K.,  part 
of  a  general jproj.  to  connect  tide  water  of  Potomac 
with  Ohio  E.,  74,  494;  discussion  and  considera- 
tion of,  74,  513;  length  of  summit  tun.,  1.33  m., 
74,  494,  618,  528;  distance,  41  m.;  lockage,  2,388 , 
74,  524,  629;  summit  level  to  be  supplied  by  reser- 
voirs, 74, 622. 

.  In  1826  a  bettor  crossing  of  the  Allegheny  Moirn- 
tains  was  determined,  via  Wills  Creek  and  Castle- 


1  Ex.— B.,  (fav.),  Feb.  3,  1825;  report  (indefinite),  Dec.  1, 1833.    Sur.— B.,  Oct.  23,  1826;  est.,  822,375,- 
427.69.    (H.  D.  482,  66th,  2d.) 
'  For  10,000  shares  of  the  capital  stock  of  the  canal  company.    (Treas.  Doc.  373, 1882.) 
'  (Exploration),  74, 493.    See  Transportation  Routes  to  Seaboard ,  in  Finding  List  at  back  of  this  Index . 
« AUotJU^nt^  continuation  of  sur.,  75,  73;  76,  ii,  59, 


rSee  pp.  14-22  for  T 
Lexplanations,  etc.  J 
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man  B.  (see  Projects),  causing  the  abandonment  ol 
Savage  E.  and  Deep  Creek  route,  7i,  494,  600,  629. 

By  T.  S.  Sedgwick,  1874,  tor  extending  Chesapeake 
&  Ohio  Canal  Irom  Cumberland,  via  n.  branch  of 
the  Potomac,  Savage  E.,  and  Blue  Lick,  thence  by 
tun.  to  CasUeman  B. ,  thence  following  Castleman 
and  Youghiogheny  Es.  to  Connellsville,  74,  494, 
496,  600,  610;  lengtti  of  canal,  1274  m.,  74,  510;  of 
siunmiftun.,  5  m.,  74,  494,  497,  506,  609;  dimen- 
sions of,  74,  609;  summit  level  supplied  from 
Castleman  R.,  74,  604,  506,  810;  section  of  canal, 
6  X  33'  X  48";  dimension  of  locks,  8'  x  16'  x  100',  74, 
498,  604,  507;  at  designated  places  subsequent  con- 
sideration suggested  use  of  inclined  planes  in  place 
of  locks  (see  Projects),  74,  498,  550;  est.  cost  of 
plan,  $20,268,085,  74,  610;  revised  by  Maj.  Merrill, 
74,  498;  modified  by  proposed  use  of  inclined 
pkmes,  74,  664. 

memoranda  in  connection  with  plans: 

Difficulty  of  maintaining  sufficient  water  supply 
on  short  levels,  74,  453,  495. 

Consideration  of  water  supply  and  amount  re- 
quired, 74,  604,  505,  507,  620,  638;  76,  ii,  60,  63,  67, 
73,97. 

Loss  by  evaporation,  filtration,  and  leakage,  74, 
505, 607, 520;  76,  ii,  60,  65,  67,  73,  97. 

Distance  between  locks,  74,  496,  553. 

Protection  of  slopes  by  surf  berms,  74,  634. 

Discussion  of  canal  section,  relation  between 
canal  section  and  boats,  and  cost  of  towing,  74, 634, 
635, 536;  76,  ii,  80. 

Equation  of  lockage  to  level  line,  74, 536,  556,  558; 
77, 681. 

Determination  of  lock  dimensions,  74,  536. 

Inclined  planes,  use  of,  in  place  of  locks,  74,  550; 
76,  ii,  82, 100. 

Lockage,  time  required  for,  74,  536,  556. 

Canal  tunnels,  74,  493,  .509, 549;  76,  ii,  79,  81, 124. 
Method  of  transit  through,  74,  493;  76,  ii,  79. 
Effect  of  small  tunnels  on  transit  and  traffic,  76, 
ii,79. 

Summit  reservoirs  and  feeders,  76,  ii,  89. 

Method  of  making  canal  water-tight,  76,  ii,  74. 

PRIVATE  (COKPOBATB)  WOKK. 

Chesapeake  &  Ohio  Canal.  (See  Board  of  Engi- 
neers and  Projects.)  A  scheme  of  Gen.  Washing- 
ton, 74,  493.  Projected  by  board  of  internal  imp. 
(1825),  74,  613.  Constr.  {I860),  with  modifications, 
from  Georgetown  to  Cumberland  (185  m.),  74,  604, 
613,  543.  Dimensions  of  canal  section  and  locks, 
74,  604.    Cost,  $11,071,176,  74,  504. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  "board  ot  internal  improvement,"  1826,  for 
canal  from  tide  water  on  the  Potomac  E.  to  the 
Ohio  R.,  as  follows;  Eastern  section,  from  George- 
town (on  Potomac  E.)  to  Cumberland,  on  n. 
branch  of  Potomac,  185  m.,  74,  613.    Middle  sec- 


tion, from  Cumberland  (via  Wills  and  Flaughertys 
Creeks)  to  mouth  of  Castleman  E.,  70.5  m.;  lockage, 
1,368',  74,  494,  636.  Western  section,  from  mouth 
of  Castleman  E.  (via  valleys  of  Youghiogheny  and 
Monongahela  Es.)  to  Pittsburgh,  86.25  m.;  lockage, 
619',  74,  543.  Section  of  canal,  5'  x  33'  x  48';  surf 
berms,  2'  w.;  towpath,  9'  w.;  guard  bank,  6'.w.and 
2'  above  water  surface,  74, 534;  locks,  6'  x  14'  x  102', 
with  an  average  lift  of  8',  74,  636;  summit  level, 
with  tunnel  4J  m.  long,  22'  x  23J',  74,  537;  supplied 
by  reservoirs  on  Castleman  E.,  74,  531,  537;  est. 
(see  Estimates),  $22  376,429,  74,  643. 

BE.  recom.  omission  of  middle  section  imtil 
further  sur.  and  investigation  should  determine 
the  relative  merits  of  canal  or  EE.  for,  74,  543. 

By  Maj.  Merrill,  1875,  extending  Chesapeake  & 
Ohio  Canal  to  connect  with  navigable  tributaries 
of  Ohio.  E.,  beginning  at  Cumberland  ("present" 
terminus  of  Chesapeake  &  Ohio  Canal);  thence  via 
Wills  Creek  (28.43  m.)  and  summit  level  (6  m.)  and 
valleys  of  Flaughertys  Creek  and  Castleman  R.  to 
Youghiogheny  E.  (31.28  m.);  thence  by  valley  of 
the  Youghiogheny  (28.48  m.)  to  terminus  of  pro- 
posed canal,  below  Connellsville;  thence  by  slack- 
water  navigation  (44.3  m.)  to  McKeesport,  74,  494, 
497,  500,  629,  558;  7S,  770;  76,  ii,  59,  83,  90, 101, 113. 
Canal  section  7'  x  70',  76,  ii,  59,  92;  except  at  desig- 
nated points,  76, 11,  59,  92;  looks  20'  x  120',  76,  ii, 
69,  92.  On  the  heaviest  grades  locks  to  be  replaced 
by  inclined  planes,  74,  498,  660;  75,  770;  76,  ii,  82, 
96,  101.  Summit  to  be  passed  by  tunnel  {3i  m. 
long)  with  section  26'  x  42',  76,  ii,  78, 81, 92, 102, 103, 
124;  without  towpaths,  and  to  be  worked  by  steam, 
74,  498,  611;  76,  ii,  81,  102;  summit  level  to  be  fed 
by  reservoirs,  74,  504,  521;  76,  ii,  87,  99.  Slack- 
water  navigation  on  Youghiogheny  E.  by  means 
of  15  locks  and  dams,  upper  (12)  locks  26'  x  146', 
lower  (3)  66'  x  260',  dams  to  be  of  St.,  74,  668,  497; 
76,  ii,  84,  86,  92.    Est.,  $24,240,080,  76,  ii,  88. 

For  local  extension  of  Chesapeake  &  Ohio  Canal 
via  n.  branch  of  Potomac  R.-to  mouth  of  Savage 
E.,  proposed  by  "board  of  Internal  improvement" 
(1826),  30.2  m.;  lockage,  312',  74,  544;  dimensions 
same  as  main  line,  74,  634,  544;  est.,  $1,794,963, 
74,  544. 

For  same  route,  Maj.  Merrill,  1874,  30i  m.;  lock- 
age, 363';  canal  section,  6'  x  32'  x 62'  locks,  15'  x  100', 
76,  ii,  89, 116.    Est.,  $2,656,668,  76,  ii,  89, 123. 

SURVEYS. 

Ordered  for  exploration  of  routes  for  extension  of 
Chesapeake  &  Ohio  Canal,  Mar.,  1873,  73,  60;  74, 
67,  493;  76,  u,  58. 

History  of  early  surs.,  74,  493, 602,  513;  76,  ii,  90. 
Surs.  of  1873-75  restricted  to  n.  branch  of  the  Poto- 
mac, reason  for,  74,  493. 

Routes  sur.,  74,  494,  496;  76,  ii,  90, 116. 

Line  definitely  located  (1875)  from  Cumberland 
to  near  Ohio  Pyle  Falls,  75,  770;  76,  ii,  91. 

Additional  (1876)  sur.  required,  76,  ii,  89. 
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SMITH  CREEK,  MD. 


ENGINEERS. 

Chief  of  Engineers.    B.,  91, 146. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1890. 
1282. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1282. 
B.,  91,         Chan,  facilities  sufflcieut,  91, 1283. 

SURVEY. 

Ex.,  1891,  by  Lt.  Col.  Hains,  91, 1283. 


K-62      BRETON  BAY,  MD.     (Leonardtown  Harbor.) 


APPROPRIATIONS. 

1878,  $5,000,  78,  72,  513. 

1879,  4,000,  79,  83,  601. 

1880,  3,000,  80,  766. 
1881,-  3,000,  81,  95L 
1882,  5,000,  83, 1012. 
1884,  3,000,  84,  981. 
1886,  6,500,86,902. 


1888, 
1890, 
1903, 
1905, 
1909, 


3,000,88,816. 

6,000,90,1062. 
*6,000,  03,  1044. 
*6,000,O5, 1169. 
*4,000,  09, 1221. 


Total,  53,600,09,1221. 


♦Allotment. 


388     INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEERS,  U.  S.  AEMY,  1866-1912. 


COMMEKCE. 

Importaat,  76,  ii,  109;  78,  513. 

Description  of,  00, 1744. 

Est.  at  S226,000  yearly,  03, 202. 

Tonnage,  1909,  11,668  t.;  passengers,  2,000.  Ap- 
parently no  effect  on  Ireight  rates  from  U.S. imp., 
10,  291. 

CONTRACTS. 

1878.    G.  H.  Ferris,  dr.,  12J*  o.  y.,  79, 600. 

G.  C.  robes  &  Co.,  dr.,  160  e.  y.,  80,  756. 
National  Dredging  Co.,  dr.,  15$  c.  y.. 


1879. 
1880. 
81, 950. 
1881.    National  Dredging  Co.,  dr.. 


82, 1011. 

1882. 
83, 797. 

1884, 


ISft  c.  y., 


Potomac  Dredging  Co.,  dr.,  18<!  o.  y.. 


T.  P.  Morgan,  dr.,  12*  o.  y.,  8S,  964. 
1886.    National  Dredging  Co.,  dr.,  11$  c.  y., 
87  930. 
■'      '     Atlas  Dredging  Co.,  dr.,  ISJt  c.  y.,  89, 


Baltimore  Dredging  Co.,  dr.,  12}$  c.  y., 


1888. 
1001. 

1891. 
91, 1268. 

1903.    John  Miller,  dr.,  17.4$  o.  y.,  03, 1044. 

C.  P.  Grim,  dr.,  19|$  o.  y.,  06, 1099. 

Miner  Engineering  Co.,  dr.,  11$  o.  y.,  10, 


1906. 
1909. 

1347. 


ENGINEERS. 

Clilefot  Engineers.  R.,75,90;  78,72;  79,83; 
80,112;  81,162;  83,147;  83,152;  84,165;  85,145; 
86,140;  87,107;  88,109;  89,126;  90,112;  91,140; 
93, 141;  99,  223;  00,  254;  03,  206;  03,  201;  04, 
199;  05,  207;  06,  219;  07,  233;  08,  246;  09,  254; 
10,  290. 

Boards.    BERH.    R,  03, 1045, 1047. 

In  cliar§:e: 

Maj.  W.  P.  CraigiiU,  1874.    R.,  76,  ii,  108. 

S.  T.  Abert,  U.  S.  agent,  1878-91.  R.,  78, 512;  79, 
600;  80,  756;  81,  949;  83, 1009;  83,  797;  84,  981; 
86,  964;  86,  901;  87,  928;  88,  815;  89,  1001;  90, 
1062. 

Lt.  Col.  P.  C.  Hains,  1891-92.    R.,  91, 1268. 

Maj.  C.  E.  L.  B.  Davis,  1892.    R.,  93, 1046. 

Lt.  Col.  0.  J.  Allen,  1900-03.  R.,  00, 1743, 1745; 
03, 1088;  03, 1044. 

Col.  A.  M.  Miller,  1904.    R.,  04, 1313. 

Lt.  Col.  S.  S.  Leach,  1905.    R.,  OS,  1159. 

Capt.  S.  Cosby,  1906-08.  B.,  06, 1098;  (Maj.)  07, 
1171*  08  1218 

Maj.  J.'  J.  Morrow,  1909.    B.,  09, 1221. 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1347.  . 

Assistant.    H.  Bacon.    R.,  75,  ii,  109. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  H.  Bacon,  concurred  in  by  Maj.  Craighill, 

Chan.  9'  X  150',  $30,000;  chan.  8'  x  150',  tl9,000; 

Chan.  9'  x  100',  121,000;  chao.  8'  x  100',  113,000,  75, 

ii,  108,  109.    First  adopted  by  Mr.  Abert,  78,  513. 
By  S.  T.  Abert,  1879,  to  complete  existing  proj., 

$21,000,  79,  601. 

OPERATIONS. 

1878-79.  Chan.  dr.  9'  x  60'  through  the  shal- 
lowest water  and  a  basin  for  turning  steamers  at 
the  wharf,  79,  83,  600. 


1879-80. 

80,  756. 
1880-81. 

81,  950. 
1881-83. 
1883-83. 

83,  798. 

1884-85. 
85, 964. 

1886-87. 

1888-89. 


21,600  c.  y.  dr.  from  basin  and  chan., 

17,976  0.  y.  dr.  from  chan.  and  basin, 

16,256  c.  y.  dr.  from  basin,  82, 1011 
22,048  c.  y.  dr.  from  chan.  and  basin] 

20,359  c.  y.  dr.  from  chan.  and  basin, 

40,930  0.  y.  dr.,  87, 930. 
13,141 0.  y.  dr.,  89, 1001. 

1890-91.  Dr.  in  progress  under  contract.  91. 
1258.  ' 

1891-92.    28,800  0.  y.  dr.,  93, 1046. 

1902-03.  31,805  0.  y.  removed,  completing 
Chan.  10'  x  100'  x  3,800',  and  a  tumiug-basin  200'  I 
400'  at  Leonardtown  Wharf,  03, 1044. 

1906-07.  25,066  c.  y.  removed,  completinB 
chan.  between  Leonardtown  and  d.  w.  in  Breton 
B.,  10'  X  150'  X  6,100',  with  a  tuming-basln  275'  x 
500',  07, 1171. 

1909-10.  13,207  c.  y.  removed  in  redr.  chan 
10'  X  170'x  3,000',  10, 1347. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  75,  ii,  109;  78,  513;  00,  1745: 03. 
201. 

Tidal  estuary  of  Potomac  E.,  6i  m.  lone.  15'  d 
for  4  m.,  13,290. 

PliANS.    (See  Estimates  and  Projects.) 

By  H.  Bacon,  dr.  chan.  8'  or  9'  x  100'  or  150'  and 
a  basin  for  turning  steamers,  76,  ii,  108, 110. 

PROJECTS.    (See  Estunates  and  Plans.) 

By  S.  T.  Abert,  dr.  chan.  9'  x  150'  and  a  basin  for 
turning  steamers  at  the  wharf,  78,  613;  79, 600. 

By  Lt.  Col.  Craighill,  1875,  dr.  chan.  9'  x  150'  from 
Breton  B.  to  Leonardtown  Wharf;  est.,  $30,000, 
75,  ii,  108;  80,  757.  After  an  expend,  of  123,000, 
S.  T.  Abert  proposed,  in  1885,  an  amended  proj., 
whereby  the  clwi.  was  to  be  w.  to  200',  the  basin 
and  Chan,  to  be  not  less  than  10';  est.,  $26,000,  85, 
965.  In  1890  the  orig.  proj.  was  resumed,  a  w.  of 
150'  and  d.  of  9'  being  deemed  sufficient  to  furnish 
all  the  facilities  required  by  existing  navigation, 
91, 1258;  93, 1045. 

Lt.  Col.  Allen  est.,  1899,  $36,480  to  imp.  chan.  in 
B.,  00, 1746. 

Act  June  13,  1902,  au.  chan.  10'  x  200',  and  a 
turning-basin  400'  x  600';  est.,  $36,480, 03, 202. 

BE.  recom.,  1903,  that  $6,000  be  expend,  at  the 
earliest  date  in  providing  a  chan.  10*  d.  and  w. 
enough  to  accommodate  needs  of  trading  vessels, 
incl.  a  tmning-basin  of  ample  dimensions  at 
Leonardtown  Wharf,  $4,000  to  be  applied  to  new 
work  and  S2,000  to  mUnten.;  opinion  of  board 
that  $4,000  every  4  years  thereafter  would  provide 
sufficient  turning-basin,  and  a  chan.  at  least  10'  x 
100',i  05,  208. 

SURVEYS. 

By  H.  Bacon,  1874,  under  dnection  of  Maj.  Craig- 
hill.   R.,  75,  ii,  108, 109. 

•  Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899,  by 
Lt.  Col.  AUen  (R.  tav.;  see  Projects),  GO,  1743, 
1745. 

Maps.    87, 930;  89, 1002. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
10, 292. 


K-75(a)       CHAPEL  POINT   HARBOR    (Port  Tobacco  Creek 

[River]),  MD. 


COMMERCE. 

Unimportant,  96, 1254;  97, 1352. 


ENGINEERS. 

Chief  ot  Engineers. 

189. 


R.,  84, 163;  95,  166;  97, 


In  cbarge: 

S.  T.  Abert,  U.  S.  agent. 


R.,  84, 163. 


Maj.  C.  E.  L.  B.  Davis,  1892-95.    B.,  96, 1262. 
Lt.  Col.  C.  J.  AUen,  1896.    B.,  97, 1350. 

PHYSICAL,  CHARACTERISTICS. 

Description  of;  Port  Tobacco  K.  is  a  branch  ot 
the  Potomac,  which  it  enters  on  the  left  of  the  ne. 
end  of  Nanjemoy  Beach,  opp.  Mathias  Ft.,  about 
55  m.  below  Washington,  D.  C;  Chapel  Pt.  is  |t 
junction  ot  Potomac  with  Port  Tobacco  K.,  96, 
1253;  97, 1351. 


1 B,  and  H.  C.  Doc,  33,  6l§t,  84 


rSee  pp:  14-22  for  l 
Lexplanatlons,  etc.J 
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PROJECTS. 

I/t.  Col.  Allen,  1897,  submitted  ests.  for  chans.  of 
10'  and  15'  d.  over  2  diflerent  routes  from  wharf  at 
Chapel  Pt.  to  the  chan.  of  the  Potomac  R.,  $62,800 
to  t330,000,  97, 1350. 


SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1882,  by  S.  T. 
Abert  (imp.  not  a  necessity),  84, 1008. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Mai.  Davis, 
1894  (R.  unfav.),  95, 1253. 

Sur.  au.  act  Tune  3, 1896;  made  by  Lt.  Col.  Allen, 
1896  (R.  unfav.),  97, 1360. 


K-79 


CHICOMUXEN  CREEK,  MD. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84, 163. 


In  charge. 

1005. 


S.  T.  Abert,  U.  S.  agent.    R.,  84, 


SURVEY. 

Ex.  au.  act  Aug.  2,  1882;  made  by  S.  T.  Abert 
(R.  unfav.),  84, 1005. 


K-83 


PISCATAWAY  CREEK,  MD. 


COMMERCE. 

Local,  91, 1281. 

ENGINEERS. 

Chief  of  Engineers.    R.,  84, 163;  91, 145, 1279. 

In  charge: 

S.  T.  Abert,  U.  S.  agent.    R.,  84, 1005. 
Lt.  Col.  P.  C.  Hains,  1890.    R.,  90, 1280. 


PHYSICAL,  CHARACTERISTICS. 

Description  of,  91, 1280. 

SURVEYS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Hains  {R.  unfav.),  91, 1280. 

Ex.  au.  act  Aug.  2,  1882;  made,  1882,  by  S.  T. 
Abert  (R.  unfav.),  84, 1006. 


K-90(a)     SHENANDOAH  RIVER,  VA.  AND  W.  VA. 


APPROPRIATIONS. 


1880, 
1881, 


'116,000,80,661. 
12,500,81,904. 


Total,       17,600 

COMMERCE. 

Did  not  warrant  cost  of  proposed  imp.,  $49,802, 
90, 1055. 

ENGINEERS. 

Chief  of  Engineers.  R.,  SO,  106,  110;  81,  143; 
88, 140;  83, 143;  84, 148;  85, 143;  86, 139;  87, 105; 
90,  111. 

In  charge: 

Lt.  Col.  W.  P.  CraighUl,  1879-85.  R.,  80,  661; 
81,  903;  82,  912;  83,  699;  84,  927. 

Lt.  Col.  P.  C.  Hams,  1885-90.  B.,  85,  957;  86, 
891;  87, 925;  88, 804;  90, 1050. 

Assistants: 

N.  H.  Hutton.  R.,  80,  664. 
J.  Herron.  R.,  80,  667,  670. 
C.  B.  Fisk.    R.,  80,674. 


LiEGAL  PROCEEDING. 

Title  could  not  be  secured  by  the  US.  to  the 
necessary  lands  until  1883,  83,  699.  Still  further 
legal  difficulties  arose,  84,  927. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 1051.  , 

PROJECTS. 

By  Lt.  Col.  Craighill,  1880,  imp.  E.  by  slack- 
water  navigation,  securing  IJ'  x  20'  at  1.  w..  Port 
Eepublio  to  Harpers  Ferry,  by  rebuilding  locks, 
dams,  and  chutes  of  Navigation  Co.;  est.,  $72,260, 
80,  666,  667.    (See  Appropriations.) 

Lt.  Col.  Hains  could  not  recom.  U.S.  imp.,  90, 
1056. 

SURVEY. 

Au.  act  Mar.  3,  1879,  79,  81;  made,  1880,  by  Lt. 
Col.  Craighill,  80,  662. 


K-90(b) 


GREAT  CACAPON  RIVER,  W.  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 124. 

In  charge:    Lt.  Col.  P.  C.  Hains,  1888.    R.,  89, 


SURVEYS. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col. 
Hains  (R.  unfav.),  89,  995. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 995. 


K-90  (c)       BOWMANS  RUN  TO  CUMBERLAND,  MD. 

Map  and  profile,  office  of  Chief  of  Engineers,  Cr.  about  30  ra.  above  the  Potomac  at  Cumberland! 

tr.  S.  A.,  lor  a  canal.    Date,  1825-5.    R.,  AprU  19  Md.— K  S.  Engr.  Office,  WaaMngton,  D.  C,  and 

1826,  made  by  Capt.  W.  G.  McNeill.    Bowmans  H.  D.  421,  57th,  2d,  p.  32. 
Eun  (or  Eiver)  is  a  small  creek  emptying  into  Wills 


'  Not  to  be  used  till  corporate  rights  or  franchises  connected  with  the  riverwere  relinquished,  85,957. 
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K-93 

ENGINEERS. 

Cmel  of  Engineers.    K.,  89, 134;  04,  217, 1343. 

Boards.    BERH.  considers  C.  too  small;  inad- 
visable to  imp.,  04, 1345. 

S.  T.  Abert,  U.  S.  agent,  1888.    K.,  89, 1028. 
Lt.  Col.  C.  J.  Allen,  1904.    R.,  04, 1343. 


HUNTING  CREEK,  VA. 


SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  S.  T. 
Abert  (unfav.),  89, 1028. 

Pre.  ex.  au.  act  June  13,  1902,  for  imp.  clian.  to 
Hunting  Creelc,  Va.  R.,  Lt.  Col.  Allen,  Dec.  20, 
1902  (imlav.ji,  04,  217,  1343. 


K-S6 


ACCOTINK  BAY  AND  CREEK,  VA. 


APPROPRIATIONS. 

1872,  $5,000,  78,  69,  688;  77,  368;  79, 83,  601. 

CONTRACT. 

1873.  J.  H.  Teemeyer,  dr.,  73,  73,  767,  768. 

ENGINEERS. 

Chief  of  Engineers.    B.,  71, 76;  73, 68, 71;  73, 

73;  74,  83;  75,  91;  76,  66;  77,  64;  78,  71;  79,  83. 

In  charge: 

Maj.  W.  P.  Craigliill,  1871-74.  B.,  71,  620;  73, 
688,  707;  73,  767;  74,  il,  29.  _ 

S.  T.  Abert,  U.  S.  C.  E.,  1876-79,  7S,  n,  110.  R., 
76,  ii,  120;  76,  346;  77,  358;  78,  509;  79, 601. 

Assistants: 

Capt.  C.  B.  Phillips,  m  immediate  charge,  73, 
707.    B.,  73,  710. 
J.  E.  Weyss  and  G.  Thompson,  73, 707, 710. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Phillips,  chan.  by  dr.,  $14,081.76,  73, 
707,  711. 

By  Maj.  Craighill,  increased  to  $19,000,  73, 68,  71, 
688,708.  .    . 

By  S.  T.  Abert,  1879,  completmg  existmg  pro]., 
$14,000,  79, 601. 


OPERATIONS. 

1873-75.  Completion  oi  clian.  by  dr.  40'  w. 
2i'-3'  d.,  from  2i'  m  the  B.  to  point  about  200  y. 
within  the  mouth,  and  from  that  point  to  the 
village,  4'  d.  and  25'  w.,  73;  73,  767;  74,  83,  ii,  29; 
76,  91. 

PHTSICAIi  CHABACTERISTICS. 

Described,  73,  711. 

PEIVATE  WOEK. 

Considerable  amount  expend,  on  chan.  by  private 
parties,  73,  711.  Willows  planted  on  the  banks 
for  their  preservation,  74,  ii,  29. 

PROJECTS.    (See  Estimates.) 

By  Capt.  Phillips,  dr.  chan.  5'  x  40'  from  mouth 
of  the  B.  to  the  village  of  Accotink,  and  protecting 
banks  by  mattmg,  73,  688,  707,  711. 

By  Maj.  Craighill,  expend,  ap.  of  1872  of  $5,000 
to  dr.  chan.  2i'  d.,  as  w.  as  funds  would  permit, 
73, 688. 

SURVEYS. 

Under  duection  ol  Maj.  Craighill,  1871,  by  Capt. 
Phillips,  71,  76,  620;  73, 688. 

By  J.  E.  Weyss  and  G.  Thompson,  1872.  B, 
72, 688,  707,  710. 


K-lOO 

APPROPRIATIONS. 


OCCOQUAN  CREEK,  VA. 


1873, 

$5,000.00, 

1874, 

5,000  00, 

1875, 

6,000.00, 

1878, 

10,000.00, 

1890, 

10,000.00, 

1892, 

6,000.00, 

1H94, 

6,000.00, 

1896, 

2,500.00, 

1H9H, 

2,500.00, 

1902, 

*2,600.00, 

^'M», 

*6,971.44, 

1907, 

*  2  20, 000. 00, 

1909, 

n.ooo.oo. 

1910, 

18,000.00, 

73,  74,  78,  768. 

74, 84,  ii,  29. 

76,  92,  ii,  121;  76,  347. 

78,  71,  509. 

91,  1256;  99, 1421. 

93, 1042. 

94, 139;  96, 1223. 

96, 1035. 

99, 1422. 

03, 1052. 

05,  1165. 

07, 1178. 

09, 1231. 

10, 1359. 

Total,    '  97,571. 44  (less  $2,472.03  trans,  to  other 
works,     $95,099.41       13, 
1685). 
COMMERCE. 
Before  imp.,  73,  768,  769,  819,  821,  826. 
Materially  benefited  by  imp.,  96, 1034;  97, 1322. 
Imp.  a  material  benefit  to  C.  of  locality,  03,  208. 
Shipments  facilitated  and  rates  reduced,  06, 214. 
1911,  32,297  t.,  13, 1686. 

CONTRACTS. 

1873.  A.  A.  Dodge,  dr.,  73,  768;  74,  ii,  29. 

1874.  A.  A.  Dodge,  dr.,  76,  ii,  120. 
1876.    T.  P.  Morgan,  dr.,  76, 347. 


1878.    C.  D.  Snaids,  dr.,  110  c.  y.,  79, 602. 

1891.  D.  McConville,  dr.,  lOit  for  material  dr. 
and  deposited,  measured  in  place,  and  14*$  for 
material  measured  in  scows,  91, 1265. 

1893.    F.  L.  Somers,  dr.,  22(5  c.  y.,  93, 1041. 

1893.  D.  McConville,  dr.,  12**  and  mt  «■  7- 
($1,691.25);  riprap  St.,  79*  c.  y.  ($2,607),  93,  1285. 
(Contract  tor  St.  ended  by  supple,  agreement  on 
account  of  an  injunction  having  been  obtained  pre- 
venting the  constr.  of  the  dike  for  which  it  was 
purchased,  93, 1284.) 

1894.  T.  P.  Morgan,  dr.,  20$  and  40$  c.  y.,  95, 
1223. 

1897.    Baltimore  Dredging  Co.,  dr.,  18*  c.  y. 

($1,800),  98, 1192.  ,,  ^ 

1899.    J.  L.  Mills,  dr.,  163*  c.  y.  ($1,675),  00, 

1903.  H.  P.  Gilbert,  rebuilding  dikes;  St.,  S1.26 
c.  y.,  03, 1052. 

1906.  C.  P.  Grim,  dr.,  17*0.  y.,  06, 1103. 

1907.  Miner  Engineering  Co.,  dr.,  17<!  c.  y.; 
C.  G.  Smith  &  Son,  constr.  riprap  js.,  $1.97  e.  y.; 
Miner  Engineering  Co.,  dr.,  160  o.  y.,  08, 1228. 

1910.  Maryland  Dredging  &  Contractmg  to^ 
dr.  approx.  50,000  c.  y.,  18.24;  c.  y.;  Potomac  Sand 
&  Gravel  Co.,  600  c.  y.  riprap  St.,  $1.35  c.  y.,  H. 
1466. 

ENGINEERS. 

Chief  of  Engineers.    B.,  73,  74;  73,  74,  77; 

74,  83;  75,  92;  76,  66;  77,  64;  78,  71;  79,  83,  80, 


♦Allotment. 

'  H.  D.  223,  68th,  2d. 


2  $2,200  trans,  to  Mattaponi  n.,  1908.  „  ,„.„ 

'  $272.03  trans,  to  consolidated  app.  under  act  June  2,  wui. 


rSee  pp.  14-22  fori 
[explanations,  etc.J 
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112;  89,  135;  90,  121;  91,  138;  93,  139;  93,  150; 
94, 138;  95, 159;  96,  143;  97,177;  98, 180;  99,  209; 
00,  239;  01,  278;  02,  207;  03,  205;  04,  202;  06, 
213;  06,  225,  237;  07,  238;  08,  251;  09,  260;  10, 
297;  11, 321;  13, 382. 

In  charge: 

Maj.  W.  P.  Craighlll,  1872-74;  72,  74.  B.,  73, 
768,  819,  825;  74,  il,  29. 

S.  T.  Abert,  U.  S.  agent,  1874-91;  75,  ii,  110. 
R.,  75,  il,  120;  76,  347;  77,  358;  78,  609;  79,  601; 
80, 763;  90, 1089, 1091. 

Lt.  Col.  P.  C.  Hains,  1891-92.    B.,  91, 1263. 

Maj.  C.  E.  L.  B.  Davis,  1892-96.  E.,  93,  1039; 
93, 1281;  94, 941;  95, 1219. 

Mai.  C.  J.  Allen,  1895-1903.  B.,  96,  1032;  (Lt. 
Col.)  97,  1321;  98,  1190;  99,  1421;  00,  1709;  01, 
1407;  03, 1090;  03, 1051. 

Col.  A.  M.  MUler,  1904.    E.,  04, 1317. 

Lt.  Col.  S.  S.  Leash,  1906.    B.,  06, 1164. 

Capt.  S.  Cosby,  1906-08.  E.,  06, 1102;  (Maj.)  07, 
1177;  08, 1225. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1230. 

Capt.  W.  T.  Hannum,  1910.    E.,  10, 1369. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  E.,  11, 1466;  13, 
1684. 

Assistant.    W.  Popp.    E.,  73, 820,  825. 

ESTIMATES.    (See  PlEms  and  Projects.) 

By  W.  Popp,  1872,  dr.  chan.  through  llie  flats 
called  "Upper  Mud,"  "Lower  Mud,"  and  "Sand 
Bar,"  5'  x  100',  118,000;  chan.  4'  x  100',  $10,000,  73 
820, 821;  revised,  after  final  sur.,  to  chan.  100'  x  6', 
115,000;  Chan.  5'  x  75',  $13,000,  73, 825,  826. 

By  S.  T.  Abert,  1876,  addl.  for  consli.  of  dilfe 
midway  between  the  br.  and  Occoquan,  $5,000,  76, 
67,  347;  in  1877,  to  complete  existing  proj.,  $10,000, 
77,359. 

LEGAL  PBOCEEDIVGS. 

Injunction  obtained  by  owner  of  a  wharf  at 
Occoquan  Bar  restraining  the  U.  S.  from  constr.  a 
dike  which  he  claimed  would  injure  his  property, 
93, 1283. 

Shoals  formed  by  sand  dredger  removed  by 
owner  of  dr.,  01, 1407. 

Steps  taken  to  prevent  dumping  of  quarry  refuse 
in  creek,  03, 1090. 

OPERATIONS. 

1873-73.    Dr.  by  contract,  73,  74,  768. 

1873-74.  Dr.  lower  Mud  Chan.  6'  x  50'  by 
contract,  74, 84,  ii,  29. 

1874-75.  Dr.  by  contract  through  the  "Upper 
Mud,"  making  chan.  6'  x  60',  75, 92,  il,  120. 

1875-76.  Chan,  excavated  through  bar  be- 
tween RR.  tr.  and  Occoquan,  5'  x  80',  and  chan. 
at  mouth  of  E.  partly  redr. ,  76,  66,  347. 

1878-79.  Chan.  6'  -  6'  redr.  through  bar  at 
mouth  of  E.  between  Taylors  Pt.  and  Sand  Pt., 
and  w.  to  100';  removal  of  bar  near  Occoquan  by 
dr.,  79, 83,  602,  603. 

1879-80.  Dr.  under  contract  of  1878  com- 
pleted; Chan,  through  sand  bar  below  Occoquan 
redr.;  chan.  75'  w.  dr.  through  bar  opposite  wharves 
at  Occoquan;  876 1.  f .  of  pile  dike  bunt;  completing 
operations  in  accordance  with  the  proj.  for  imp. 
and  the  demands  of  C,  80, 754, 755. 

1890-91.    36,640  c.  y.  dr.,  93, 1041. 

1891-93.   20,967  c.  y.  dr.,  93, 1041. 

1893-93.  622  1.  f.  dike  constr.  and  161  1.  f. 
partly  completed,  93, 1284. 

1893-94.    About  8,867  c.  y .  dr.,  94,  944. 

1894-96.  6,420  c.  y.  dr.,  153  c.  y.  st.  placed  in 
gap  of  dike  at  Occoquan  Bar,  and  802  1.  f.  dike 
constr.  at  Sand  Bar,  95, 1222. 

1897-98.    9,971  c.  y.  dr.,  98, 1191. 

1898-99.  Snags,  logs,  and  other  obstr.  re- 
moved, 99, 1421. 


1899-1900.    10,036  o.  y.  dr.,  00, 1709. 

1903-03.  500  c.  y.  St.  used  in  repair  to  dike, 
03, 1062. 

1903-04.  1,620  0.  y.  St.  used  in  repair  and 
extension  of  dikes,  04, 1317. 

1906-07.    2,676  0.  y.  dr.,  07, 1177. 

1907-08.  117,546  c.  y.  dr.  and  40  logs  and  snags 
removed,  completing  proj.,  08,  1225.  575  c.  y.  St. 
placed  in  extension  and  repair  of  dikes,  08, 1226. 

1910-11.  73,354  c.  y.  material,  23  logs  and 
mound  of  riprap  st.  removed  from  Lower  Mud  Bar 
and  Chan.,  and  deposited  upon  flats  500'  e.,  11, 
1465. 

1911-13.  Work  of  extending  and  repairing 
riprap  j.  at  Sand  Bar  completed;  j.  extended  257' 
and  repaired  where  required,  placing  559.6  c.  y. 
riprap;  aggregate  1.  of  js.  at  Sand  Bar  and  Occo- 
quan Bar  is  now  2,220',  containing  7,826.6  c.  y. 
riprap,  13, 1684. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  73,  820,  826;  74,  ii,  29;  76,  347; 
90, 1092. 

Description  of  characteristics,  and  orig.  condi- 
tion, 93,  1281;  94,  941;  95,  1219;  96,  1032;  97, 
1321;  98,  1190. 

FLANS.    (See  Estimates  and  Projects.) 

By  S.  T.  Abert,  1890,  excavation  of  an  8'  chan. 
through  Occoquan  and  Upper  and  Lower  Mud 
Bars  with  4,450 1.  f.  of  brush  and  pile  mattress  dike 
constr.;  est.,  $91,250,  90, 1095. 

PEIVATB  WOEK. 

Cut  dr.,  1871,  by  citizens,  costing  about  $600,  73, 
820, 825,  826;  76,  ii,  120. 

PEOJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Craighlll,  1873,  excavation  of  chan. 
6'  X  100' at  1.  w.  through  the  flats  "Lower  Mud," 
"Upper  Mud,"  and  "Sand  Bar;"  est.,  $18,000,  73, 
820,  825;  80,  764. 

In  1875  S.  T.  Abert  proposed  constr.  of  a  dike  lor 
the  imp.  of  the  bar  below  Occoquan;  cost,  $5,000, 
76,  347;  80,  754. 

By  Lt.  Col.  Hains,  1890,  excavation  of  a  chan. 
6'  X  100'  at  Lower  and  Upper  Mud,  and  at  Sand 
and  Occoquan  Bars,  the  chan.  to  be  maintained  at 
the  two  latter  localities  by  sheet  pile  dike  constr.; 
est.,  $45,000,  91, 1254. 

By  Maj.  Davis,  1892,  dike  of  riprap  st.  instead  of 
one  built  of  pUes  and  sheet  pfling  at  Occoquan  Bar, 
on  account  of  less  expense  and  more  diu*abUity, 
93, 1282. 

By  Maj.  Davis,  1894,  completion  of  dike  at  Occo- 
quan Bar,  completion  of  dr.  of  chan.  at  Upper  Mud 
and  the  removal  of  deposits  in  other  chans.,  and 
constr.  of  a  riprap  dike  at  Sand  Bar  to  maintain 
thechan.,  96, 1221. 

By  Lt.  Col.  Hoxie,  1905,  removal  of  outer  bar  to 
6'  X  160';  est.,  $19,000,  and  $760  an.  mainten.,'  06, 
237;  au.  act  Mar.  2,  1907,  as  extension  of  proj.  of 
1890,  07, 238. 

SUE  VETS. 

Under  direction  of  Maj.  Craighlll,  by  W.  Popp, 
1872.    E.,  73,  78,  819,  820,  826. 

Au.  act  Aug.  1888;  made,  1889,  by  S.  T.  Abert 
90, 1091. 

Ex.  by  Lt.  Col.  AUen,  1897,  97, 1322. 

Ex.  of  Chans.,  05, 1164. 

Ex.  and  sur.  au.  act  Mar.  3,  1905;  made,  1905,  by 
Lt.  Col.  Leach  and  Lt.  Col.  Hoxie,  resp.,'  06, 237. 

Olbars,  10, 1359. 

CJong.  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  383. 

Maps.^ 


1  H.  D.  190,  59th,  1st. 
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K-103 

APPROPRIATION. 

1881,  $6,000,  81,  949. 


CONTRACT. 

1881.  National  Dredging  Co.,  dr.,  ISJ*  o.  y.,  88, 
1007. 

ENGINEERS. 

Chlel  ol  Engineers.    B.,  71,  76;  78,  71;  80, 

117;  81,  152;  88,  146;  83,  152;  84,,  156;  8S,  144; 
86, 140;  87, 106;  88, 108. 

In  charge: 

Maj.  W.  P.  CraigUU,  1871-72.  R.,  71,  620;  73, 
707. 

5.  T.  Abert,  U.  S.  agent,  1880-88.  R.,  81,  947; 
83,  1006;  83,  796;  84,  980;  8S,  962;  86,  901;  87, 
928;  88,  814. 

Assistants: 

Capt.  G.  B.  PhiUips.    R.,  73,  711. 

J.  E.  Weyss,  73,  707,  711. 

6.  Thompson,  78,  707,711. 

OPERATIONS. 

1881-83.    23,613  c.  y.  dr.  from  chan.,  83,  1008. 


NEABSCO  CREEK,  VA. 


PHYSICAL,  CHARACTERISTICS. 

Description  of;  sometimes  called  Neapseoo  Cr.; 
28  m.  below  Washington  City,  in  Prince  William 
Co.,  Va.,  and  is  trib.  to  Potomac  E.,  81, 947. 

PLANS. 

By  Capt.  Phillips,  1872,  dr.  chan.  6'  x  40',  pro- 
tectmg  the  banks  by  wattling,  from  the  mouth  of 
the  B.  to  d.  w.  below  Atkinsons  Landing;  est., 
$10,215.26,  73,  712. 

By  Maj.  Craighill,  est.  increased  to  $13,600,  73, 
708. 

PROJECTS. 

By  S.  T.  Abert,  1881,  excavating  chan.  7'  x  100', 
from  7'  cm:ve  in  the  Potomac  R.  at  Atkinsons 
Upper  Landing,  14,800'  incl.  a  chan.  to  Atkinsons 
Lower  Landing  and  Willis  Wharf;  est.,  $55,924, 
81, 948. 

SURVEYS. 

Under  direction  of  Maj.  Craighill,  by  Capt. 
Phillips,  J.  E.  Weyss,  and  G.  Thompson,  1871. 
R.,  71,  620;  73,  707,  711. 

Au.  act  June  14, 1880;  made,  1880,  by  S.  T.  Abert, 
81,  947. 


K-104(a) 


COCKPIT  POINT,  VA.     (Ice  harbor.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  85, 153. 

In  charge.    S.  T.  Abert,  U.  S.  agent.    R.,  85, 


PHYSICAL  DATA. 

Details;  part  of  Potomac  K.,  85,  999. 

SURVEY. 

Ex.  au.  act  July  5, 1884;  made  by  Mr.  Abert  (E. 
unfav.),  85,999. 


K-105(a) 


QUANTICO  CREEK,  VA. 


COMMERCE. 

Value  of  locality  as  an  ice  H.,  84, 1012. 

In  1893,  14,815  t.  of  iron  ore,  BE.  ties,  lumber, 
etc.,  96,  1256.  Expend,  necessary  for  an  imp. 
wotild  not  be  justified  by  the  C,  96, 1266. 

Description  of  present  and  prospective,  01, 1443, 
1444. 

ENGINEERS. 

Chlel  of  Engineers.  R.,  84, 163;  89, 136;  95, 
166;  1900",  255;  01, 292, 1440;  06, 237. 

In  charge: 

S.  T.  Abert,  U.  S.  agent,  1884-88.    R.,  84, 1010, 
1011;  89, 1030. 
Maj.  C.  E.  L.  B.  Davis,  1892-95.    B.,  96, 1264. 
Lt.  Col.  C.  J.  AUen,  1901.    R.,  01, 1440. 
Lt.  Col.  S.  S.  Leach,  06,  215. 

Assistant.    F.  C.  Warmam.    B.,  01, 1442. 


PHYSICAL  CHARACTERISTICS. 

'  Description  of,  84, 1010;  89, 1030;  96, 1254;  01, 
1442. 

PLANS. 

By  S.  T.  Abert,  1883,  turning-basin  18'  x  300', 
with  an  addl.  w.  of  130'  and  11'  d.  to  serve  as  an 
ice  H.;  est.,  $33,453,  84, 1012. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  S.  T.  Abert, 
84, 1010. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  S.  T. 
Abert  (R.  unfav.),  89, 1030. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Davis, 
1894  (R.  unfav.),  95, 1254. 

Pre.  ex.  au.  act  June  6,  1900.  R.  by  Lt.  Col. 
Alleni  (unfav.),  01, 1440. 

Pre.  ex.  au.  act  Mar.  3,  1905.  R.  by  Lt.  Col. 
Leach!!  (unfav.),  06,  237. 


K-105(b) 


QUANTICO  BAY,  VA. 


COMMERCE. 

Unimportant,  73,  714. 

ENGINEERS. 

Chlet  ol  Engineers. 


B.,  71,  76;  73,  71. 


In  charge.    Maj.  W.  P.  Craighill,  1871-72.    R., 
71,  620;  73,  707. 
Assistants: 
Capt.  C.  B.  Phillips.    B.,  73,  713. 


J.  E.  Weyss,  73,  707. 
G.  Thompson,  73,  707. 

SUEVEYS. 

Under  direction  of  Maj.  Cral^Ul,  by  Capt. 
Phillips  (see  Commerce),  J.  E.  Weyss,  and  u. 
Thompson.    R.,  71, 620;  73,  707,  713. 


1  H.  D.  101,  56th,  2d. 


2  H.  D.  138,  59th,  1st. 


rSee  pp.  14-22  for  "1 
Lexplanations,  etc.  J 
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ENGINEERS. 

Chief  of  Engineers.   R.,  71, 76;  76,  71. 

In  charge.   Maj.  W.  P.  CraigMl,  1871.    B.,  71, 
620;  7a,  707. 
Assistants: 

Capt.  C.  B.  PWllips.    R.,  72, 713. 
J.  E.  Weyss,  73,  707,  713. 
G.  Thompson,  78,  707,  713. 

PHYSICAL  CHARACTERISTICS. 

An  estuary  of  the  Potomac  B.,  40  m.  below 
Washington  City;  the  bottom  soft  mud;  the  banljs 
well  timbered;  at  the  head  of  the  B.  is  Chopa- 
wamsic  Creek,  72,  713. 


CHOPAWAMSIC  BAY,  VA. 


PLANS. 

By  Capt.  ]?hillips,  concurred  in  by  Maj.  Craighill, 
opening  a  cut  across  from  the  creelc  to  the  Potomac, 
forming  a  new  mouth  J  m.  from  the  present  one. 
Est.  cost,  by  Capt.  PhiUips,  of  a  out  80'  w.  at  bottom 
by  10'  d.,  $6,945.40;  or  12'  d.,  $9,622.92.  Increased, 
by  MaJ.  Craighill,  to  $7,000  and  $10,000,  resp.,  72, 
707,  708,  714,  715. 

SUB  VETS. 

Under  the  direction  of  Maj.  Craighill  and  the 
immediate  supervision  of  Capt.  Phillips,  by  J.  E. 
Weyss  and  Gf.  Thompson.  R.,  71,  620;  72,  707, 
713. 


K-107 


AQUIA  CBEEK,  VA. 


1872, 

$1,500,  72,  69,  688;  73,  74,  772;  74,  84. 

187;<, 

2,000,  73,  74,  772;  74,  84;  75,  92. 

1876, 

2,000,  75,  92,  ii,  122. 

1878, 

5,000,78,71,510. 

1890, 

10,000,  91, 1267. 

1892, 

5,000,93,1044. 

1894, 

3,000,  95, 1227. 

1896, 

3,000,  96, 1038. 

1903, 

*100,  03, 1055. 

1912, 

21,400,12,1672. 

Total,  53,000  ($52,900,  omitting  1903,  12, 1672). 

COMMERCE. 

Eequirements  of,  do  not  justify  carrying  out  the 
proj.,  74,  ii,  37. 

Resources  of  the  coimtry  tributary  to  Aquia 
Creek,  90, 1100. 

Imp.  of  benefit  to  C.  Two  vessels  able  to  pass  in 
the  dr.  chan.,  98, 1194. 

Chiefly  lumber  and  farm  produce;  C.  materially 
benefited,  rates  reduced,  05,  215. 

Traffic  about  20,000 1.  an.,  12,  375. 

CONTRACTS. 

1873.  A.  A.  Dodge,  dr.,  15$  c.  y.,  76,  ii,  121. 

187S.  A.  A.  Dodge,  dr.,  130  c.  y.,  76,  348. 

1878.  G.  H.  Ferris,  dr.,  lljt  c.  y.,  79, 604. 

1891.  F.  C.  Somers,  dr.,  12J(|!  c.  y.,  91, 1257. 

1893.  F.  C.  Somers,  dr.,  11*  o.  y.  ($3,300),  93, 
1288. 

1894.  T.  P.  Morgan,  dr.,  15$  c.  y.  ($2,400),  95, 
1223. 

1897.  Baltimore  Dredging  Co.,  dr.,  18$  c.  y. 
($3,240),  98, 1192. 

ENGINEERS. 

Chief  of  Engineers.  B,  71,  76;  72,  69,  7i; 
73,  74;  74,  84;  76,  92;  76,  67;  77,  64;  78,  71;  79, 
84;  89, 135;  90, 121;  91, 139;  92, 140;  93, 151;  94, 
139;  95,  160;  96,  144;  97,  179;  98,  182;  99,  210; 
03,  207,  210;  03,  207;  04,  205;  06,  21S;  OS,  265; 
12,373.  ...... 

In  charge: 

Maj.  Wm.  P.  Craighill.  B.,  71, 620;  72, 688, 707; 
73,  771;  74,  u,  37. 

S.  T.  Abert,  17.  S.  agent,  7S,  ii,  110.  U.  S.  C.  E., 
1874-91.  B,  75,  ii,  121;  76,  348;  77,  359;  78,  510; 
.79,603;  90,1096,1097. 

Lt.  Col.  P.  C.  Hains,  1801-92.    B.,  91, 1255. 

Maj.  C.  E.  L.  B.  Davis,  1892-96.  B.,  92,  1042; 
93, 1286;  94, 944;  95, 1224. 

Maj.  C.  J.  AUen,  1896-1903.  R.,  96,  1036;  (Lt. 
Col.)  97, 1324;  98, 1193;  99, 1423;  03, 1056. 

Col.  A.  M.  Miller,  1904.    R.,  04, 1320. 

Lt.  Col.  S.  S.  Leach,  1905.    B.,  05, 1167. 

Lt.  Col.  W.  C.  Langfitt,  1911-.    R.,  13, 1672. 


Assistants: 

Capt.  C.  B.  Phillips.    R.,  72,  708. 
J.  E.  Weyss  and  G.  Thompson;  73,  707,  708;  73, 
710. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Capt.  PhUlips,  51,667  o.  y.  of  dr.  and  972  rods 

of  wattling,  $13,506.14;  73,  707,  709.    Increased  by 

Maj.  Craighill  to  $18,000,  73,  69,  71,  688,  708;  73, 

74,771;  75,  ii,  121. 
Inoreased  by  S.  T.  Abert,  U.  S,  C.  E.,  to  $20,000, 

76,  67,  348.    To  complete  existing  proj.,  $14,500; 

77,  64,  359.    The  work  reported  completed,  79,  84, 
605. 

OBSTRUCTIONS. 

The  Sec.  of  War,  1892,  ordered  the  Eiclimond, 
Fredericksburg  &  Potomac  RR.  to  widen  the  draw 
of  its  br.  over  the  creek  to  40'  and  revoked  the 
order,  1893,  93, 1287. 

Sec.  of  War,  1895,  approv.  plans  and  granted 
permission  to  the  Richmond,  Fredericksburg  & 
Potomac  RR.  to  erect  temporary  structures  in 
the  creek,  and  to  close  the  draw  to  navigation  while 
new  girders  were  being  placed  in  the  br.,  95,  479, 
1227. 

OPERATIONS. 

1874-75.    17,576  c.  y.  removed,  75,  ii,  122. 

1875-76.  Chan,  begun  1874  was  completed 
4'  X  40',  and  a  portion  w.  to  80',  76,  348. 

1878-79.  Chans,  completed  by  dr.  5'  x  50', 
being  all  that  the  requirements  of  C.  demanded, 
79, 84,  605. 

1890-91.  2,670  1.  t.  dhan.  dr.  to  6'  x  80',  91, 
1267. 

1891-98.  Chan,  completed  to  the  Richmond, 
Fredericksburg  &  Potomac  RR.  br.,  92^1044 

189.3-94.    28,654  c.  y.  dr.,  94, 947. 

1894-95.    17,731c.  y.  dr.,  95, 1227. 

1897-98.    About  18,000  c.  y.  dr.,  98, 1192, 1194. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,  708,  709;  74,  ii,  37;  75,  92; 
90, 1100;  97, 1324;  98, 1193;  12,  373,  374. 

PLANS. 

By  S.  T.  Abert,  1890,  excavation  of  a  cut  from 
Brents  Pt.  to  the  Narrows,  8'  x  160'  at  the  mouth 
of  Austens  Creek,  with  the  constr.  of  100  1.  f.  of 
brush  and  pile  dike;  est.,  $101,278,  90,  1102;  91, 
1256. 

PROJECTS. 

By  Capt.  Phillips,  and  concurred  in  by  Maj. 
Craighill,  dr.  chan.  6'  x  40'  from  the  "Narrows" 
to  the  6'  curve  below  the  new  ER.  br.,  and  wattling 
the  chan.  banks  from  the  "Narrows"  to  the  br., 
972  r.;  est.,  $18,000,  73, 69,  71,  688,  708,  709. 


'Allotment. 
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•By  Maj.  Craighill,  expend,  app.  oJ  1872,  dr.  chan. 
4'  X  20'  from  the  draw  in  the  liE.  br.  toward  the 
"Narrows"  as  far  as  practicable,  73, 69,  689.  Com- 
pletion of,  not  justified  by  the  wants  of  C,  74,  u, 
37.  Modified  by  S.  T.  Abert  to  50'  w.  and  6'  d., 
78,  71,  510;  79,  84,  604. 

Abt  1890  au.  dr.  chan.  8'  x  160',  mouth  to  Nar- 
rows; 8'  X  80'  ofl  mouth  of  Austin  Run  and  dike 
there;  est.,  5101,278.  Modified  by  Sec.  of  War,  to 
gain  6'  x  80'  chan.  mouth  to  Narrows  (w.  above 
Narrows  omitted);  est.,  $40,000,  later  reduced  to 
S21,000,  90,  1097,  1102;  13,  374. 

By  Maj.  Davis,  1893,  the  orig.  proj.  modified  to 
permit  the  foot  of  the  slope  of  dr.  material  deposited 
on  the  bank  above  the  BE.  br.  to  be  15'  from  the 
edge  instead  of  20',  on  account  of  a  dr.  large  enough 
to  secure  the  latter  distance  not  being  able  to  get 
through  the  ER.  br.  draw,  93,  1287.  Completed, 
1898,  98, 1194. 

Act  1902  combined  imp.  of  Aquia  Creek  with 
that  of  other  Bs.  and  creeks,  03,  208. 

Act  July  25,  1912,  au.  plan  of  Lt.  Col.  Langfltt 
for  Chan.  6'  x  100'  mouth  to  RR.  br.,  60'  w.from 
RR.  br.  to  400  y.  below  Coal  Landing,  and  100'-150' 
w.  from  400  y.  below  to  100  y.  above  Coal  Landing; 
est.,  J21,400,  with  $1,000  an.  mainten.,  13,  374. 


SURVEYS. 

Au.  act  Mar.  3,  1871,  assigned  to  Maj.  Craighill, 
and  made  under  his  direction  and  the  immediate 
supervision  of  Oapt.  Phillips,  71,  76,  620;  73,  69, 
71,  088. 

By  J.  E.  Weyss  and  G.  Thompson,  in  June  and 
July,  1871,  72,  707,  708;  73,  74,  771;  74, 84;  75, 92, 
ii,  121. 

Au.  act"  Aug.  11,  1888;  made,  1890,  by  S.  T. 
Abert,  90, 1097. 

Ex.  by  Lt.  Col.  Alleii,  1897,  97, 1325. 

Sur.,  1904,  showed  chan.  completed,  05, 1167. 

From  Coal  Landing  to  Wharton  Landing,  au. 
act  Mar.  2,  1907;  made,  1907-08;  Maj.  Spencer 
Cosby's  R.  iratav.,1  08,  265. 
■  Ex.,  Coal  Landing  to  mouth,  au.  act  June  25, 
1910;  Capt.  W.  T.  Hannum's  R.,  Oct.  24,  1910; 
sur.  of  same  au.  by  same  act,  made  1911;  Lt.  Col. 
W.  C.  Langfltt's  B.,  June  16,  1911;  est.,  121,400, 
with  $1,000  an.  mainten.2  (see  Projects),  13,  390. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  375. 


K-109 

COMMERCE. 

Small,  91, 1286. 

ENGINEERS. 

Chief  of  Engineers.    R.,  91, 146, 1285. 


POTOMAC  CREEK,  VA. 


In  charge. 

1285. 

K-111 


Lt.  Col.  P.  0.  Hains,  1890.    R.,  91, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1285. 

SURVEYS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Hains  (R.  unfav.),  91, 1286. 


UPPER  MACHODOC  CREEK,  VA. 


APPROPRIATIONS. 

1910,  $10,000,  10, 1346. 

1911,  13,200,11,1452. 


Total,    23,200 

COMMERCE. 

In  1911,  about  10,000 1.,  13,  373. 

CONTRACTS. 

1910.  J.  H.  Miller,  dr.,  12.9*  c.  y.,  11, 1452. 

1911.  Miner  Engr.  Co.,  dr.,  14.80  c.  y.,  13,1671. 

ENGINEERS. 

Chief  of  Engineers.    R.,  81,  158;  83, 154;  91, 
146, 1280;  06,  237;  10, 289;  11,  314;  13,  372. 

In  charge: 

S.  T.  Abert,  U.  S.  agent.    E.,  83, 1067. 
Lt.  Col.  P.  C.  Hams,  1890.    R.,  91, 1287. 
Lt.  Col.  S.  S.  Leach,  06,  215. 
Lt.  Col.  R.  L.  Hoxio,  06,  215. 
Capt.  S.  Cosby,  06,  215. 
Capt.  W.  T.  Hannum,  1910.    R.,  10, 1346. 
Lt.  Col.  W.  C.  Langfltt,  1911-.    R.,  11, 1451;  13, 
1671. 

OPERATIONS. 

1910-11.    61,305  c.  y.  dr.,  giving  chan.  6J'  x  100' 
through  3  lower  bars,  11, 1451. 


1911-13.  67,063  c.  y.  dr.,  completing  proj.,  13, 
1671. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1287;  10,  289. 

Tidal  stream,  10  m.  1.,  having  "few  fluvial" 
characteristics;  enters  Potomac  63  m.  below  Wash- 
ington, 13,  372. 

PLANS. 

By  S.  T.  Abert,  1882,  7i'  chan.  75'  w.,  Potomac 
R.  to  Claimalians  AVharf,  65,771;  for  a  similar  chan. 
from  Potomac  R.  to  Milford  Landing,  $53,769,  83, 
1067, 1068. 

PROJECT. 

Act  June  25, 1910,  au.  dr.  chan.  6J'  x  100',  mouth 
Little  Ferry  Wharf,  6'  x  60'  to  Milford  Landing, 

and  turning-basins;  est.,  $23,200,  and  $1,600  an. 

mainten. ,3  10,  290;  13,  373. 

SURVEYS. 

Au.  act  Mar.  3,  1881;  made,  1882,  by  S.  T.  Abert, 
83, 1067. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  CoL 
Hains  (R.  unfav.),  91, 1287. 

Ex.  au.  act  Mar.  3,  1905;  made,  1905,  by  Lt.  Col. 
Leach  (E.  unfav.),*  06,  237. 


K-113(a)     COLONIAL  BEACH,  WESTMORELAND  COUNTY, 

VA. 


ENGINEERS. 

Chief  of  Engineers.    B.,  85, 153. 

In  charge.    S.  T.  Abert,  U.  S.  agent.    R.,  85, 
1001, 1002, 1003, 1004. 

PHYSICAL  CHARACTERISTICS. 

Description  of  locality,  85, 1001, 1005. 


PLANS. 

By  S.  T.  Abert,  1886,  dr.  chan.  16'  x  300'  and  a 
turning-basin  400'  sq.;  est.,  $20,800,  85, 1003,  1005. 
Not  approv.  by  the  Chief  of  Engineers,  86i  1004. 

SURVEY. 

Au.  act  July  5,  1884;  made  by  S.  T.  Abort  (see 
Plans),  86, 1001, 1002. 


1  H.  D.  964,  60th,  1st.       '  H.  D.  679,  62d,  2d.       »  R.  &  H.  C.  D.  4,  61st,  2d.      «  H.  D.  136, 69th,  1st. 


rSee  pp.  14-22  for  I 
Lexplanations,  etc.  J 
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K-114 


MATTOX  CREEK,  VA. 


ENGINEERS. 

CUef  ol  Engineers.    B.,  87, 114;  10,  308. 

In  cbarge: 

S.  T.  Abert,  XJ.  S.  agent,  1886.    &.,  87, 959. 
Maj.  J.  J.  Morrow,  10, 282. 

PHYSICAL  CHARACTERISTICS. 

Description.    Sufficient  d.,  87,  959. 


SURVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  S.  T. 
Abert  (R.  unJav.),  87,  959. 

Ex.  au.  act  Mar.  3, 1909,  for  increased  d.  through 
bar  at  entrance  to  15';  made,  1909,  by  Maj.  Morrow 
(K.unfav.),'  10,308. 


K-117 


CURRIOMAN  BAY,  VA. 


ENGINEERS. 

Chief  of  Engineeis.    R.,  80, 117, 158;  81, 158. 
In  charge.    S.  T.  Abert,  U.  S.  agent,  1880.    R., 
81, 982. 

PLANS. 

By'S.  T.  Abert,  1881,  dr.  ehan.  through  bar 
11'  X 160'  X 2,050'  1.  w.;  est.,  18,278,  81, 983. 


SURVEY. 

Ot  mouth  au.  act  June  14,  1880;  made,  1880,  by 
S.  T.  Abort,  81,  982. 


K-118 


NOMINI  CREEK,  VA. 


APPROPRIATIONS. 

1873, 

$10,000,  73,  76,  78;  74,  85. 

1874, 

6,000,  74,  85. 

1876, 

5,000,  75,93,  ii,  124. 

1879, 

2,500,79,84,607. 

1880, 

6,000,  80, 113,  760. 

1881, 

2,000,81,953. 

1882, 

2,000,83,1016. 

1888, 

5,000,  88,  817. 

1890, 

5,000,90,1064. 

1892, 

10,000,  92, 1048. 

1894, 

5,000,  94, 140;  95, 1230. 

1896, 

2,500,96,1042. 

1899, 

10,000,  99,  1424. 

1905, 

4,000,  05, 1171. 

1907, 

5,000,  07, 1181. 

1909, 

*4,000,O9,1234 

1910, 

5,000, 10, 1348. 

1911, 

8,000,  11, 1463. 

Total, 

96,000 

COMMERCE. 

Requirements  discussed,  78,  611;  79,  606,  607. 

Industries  affected  by  imp.,  88,  817. 

Shipments  of  grain,  oysters,  truck,  etc.,  by  2 
lines  of  SS.  facilitated  by  the  imp.,  96,  1041;  97, 
1327.    - 

Imp.  benefit  to  navigation,  06,  228. 

1911,  20,777  t.,  13,1674. 

Kates  considerably  reduced,  and  shipments 
much  facilitated,  13, 376. 

CONTRACTS. 

1873.    G.  H.  Ferris,  dr.,  73,  774;  74,  85,  ii, 
E.  M.  Payne,  dr.,  26ii|:  c.  y.    "'  '■   ' 


1874. 

1875. 

1879. 

1880. 
81,  952. 

1881. 
83, 1014 

1883. 

1888. 

1891. 

1893. 


76,  ii,  123. 
J.  H.  Teerueyer,  dr.,  SOif  c."y.,  76,  349. 
G.  C.  Eobes  &  Co.,  dr.,  29Ji|;  c.  y.,  80, 758. 
National  Dredging  Co.,  dr.,  20t  c.  y.. 

National  Dredging  Co.,  dr.,  15ii|!  c.  y.. 


H.  Birch,  dr.,  Wif  c.  y.,  84, 983. 

C.  W.  Eidley,  dr.,  250  c.  y.,  89, 1003. 

E.  L.  Somers,  dr.,  26it  c.  y.,  91, 1260. 

G.  W.  Gray,  j.  oonstr.,  oyster  shells  at 
tl.73  c.  y.,  riprap  St.  at  15.19  c.  y.  ($9,861),  93, 1294. 
1894.  T.  P.  Morgan,  dr.,  23$  o.  y.  ($3,910),  95, 
1231.    (Contract  annulled  in  1896,  96, 1041. ) 

1896.  C.  T.  Caler,  dr.,  22J(t  c.  y.  ($2,025),  96, 
1042. 

1897.  Baltimore  Dredging  Co.,  dr.,  220  c.  y. 
($1,760),  98, 1192. 

1899.  J.  L.  Mills,  dr.,  16i0  c.  y.  ($586.25), 
00,  1710.  J.  Valliant,  oyster  shells  for].,  940  0.  y. 
($1,128);  J.  McCuen,  quarry  St.  for  j.,  $2.10  c.  y. 
($777),  00, 1713. 


1904.  Maryland  Dredging  Co.,  dr.,  150  c.  y., 
05,  1171. 

1906.  Charles  G.  Smith  &  Son,  St.,  $2.67  c.  y., 
06, 1106. 

1907.  Charles  G.  Smith  &  Son,  constr.  riprap 
j.,  St.,  $3.34  c.y.,  08, 1231. 

1909.  Chesapeake  Stevedore  Co.,  constr.  and 
repairing  riprap  js.,  St.,  $2.60  c.  y.,  09, 1236. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.  about  10,000  o.  y.,  25.30  c.  y.;  Potomac  Sand  & 
Gravel  Co.,  riprap  st.  (about  1,000  c.  y.),  $2.75  o.  y., 
11,  1463-54. 

ENGINEERS. 

Chiet  ot  Engineers.    R.,  73,  74;  73,  75,  78; 

74,  85;  76,  92;  76,  67;  77,  64;  78,  71;  79,  84;  80, 
113,  117;  81,  153,  158;  82,  147;  83,  153;  84,  155; 
86,  146;  86,  141;  87,  107;  88,  109;  89,  126;  90, 
113;  91,  140;  93,  141;  93,  163;  94,  140;  95,  116; 
96, 146;  97, 179;  98,  183;  99,  211;  00,  241;  01, 
279;  02,  210;  03,  209;  04,  207;  05,  217;  06,  228; 
07,240;  08,263;  09,263;  10,292;  11,315;  13,375. 

In  charge: 

Maj.  W.  P.  Craighill,  1873.    R.,  73,  774,  822,  826. 

S.  T.  Abert,  U.  S.  agent,  1874-92.  R.,  75,  ii,  110; 
76, 349;  77,  359;  79, 606;  80,  767;  81, 961,  964;  82, 
1012;  83,  799;  84,  982;  85,  966;  86,  903;  87,  932; 
88,  816;  89, 1003;  90, 1063;  91, 1259. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  R.,  93,  1047; 
93, 1292;  94,  948;  95, 1228. 

Maj.  C.  J.  Allen,  1896-1903.  R.,  96,  1039;  (Lt. 
Col.)  97,  1326;  98,  1196;  99,  1423;  00, 1711;  01, 
1409;  02, 1092;  03, 1057. 

Col.  A.  M.  MUler,  1904.    R.,  04, 1322. 

Lt.  Col.  S.  S.  Leach,  1905.    B.,  05, 1170. 

Capt.  S.  Cosby,  1905-08.  R.,  06,  1106;  (Maj.) 
07, 1181;  08, 1230. 

Maj.  J.  T.  Morrow,  1909.    B.,  09,  1234 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1348. 

Lt'Col.  W.  C.  Langfitt,  1911-.  R.,  11, 1463;  18, 
1673. 

Assistant.    W.  Popp.    B.,  73, 822,  828. 

ESTIMATES.    (See  Projects.) 

By  W.  Popp,  dr.  chan.  9'  x  100',  $20,000,  73,  822, 
823. 

By  Maj.  Craighill,  dr.  chan.  through  at  the  mouth 
of  creek  8'  d.,  $18,000;  7'  d.,  $13,000;  6'  d.,  $8,000, 
73,  822.    Increased  to  $22,000,  74,  ii,  38. 

OPERATIONS.! 

History  of  operations,  80,  757;  82, 1012. 
1872-73.    Dr.  by  contract,  75,  774. 
1873-74.    Eesults  of  dr.  a  chan.  7'  x  50',  74, 
86,  ii,  38. 


♦Allotment. 

>  H.  D.  361,  61.st,  2d. 


2  History  of  operations,  80,  767;  82, 1012. 
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1874-75.    Removal  of  20,759  o.  y.,  75, 92,  ii,  123. 

1875-76.  Removal  of  6,016  c.  y.;  piles  driven 
to  mark  the  chan.,  76,  349. 

1876-77.    Removal  of  5,003  o.  y.,  77,  64,  359. 

1879-80.  6,800  0.  y.  dr.  from  bar  across  the 
Chan.,  80,759. 

1880-81.    21,271  c.  y.  dr.  from  chan.,  81,  953. 

1881-83.  10,002  e.  y.  dr.  from  Inside  chan.,  82, 
1014. 

1883-84.  8,996  o.  y.  dr.  from  chan.  near  lee- 
House  Pt.,  84, 983. 

1888-89.    12,738  c.  y.  dr.,  89, 1003. 

1890-91.  406  0.  y.  riprap  used  in  dike  constr., 
91, 1260, 1261;  93, 1293. 

1893-93.  10,927  c.  y.  dr.;  200  1.  f.  j.  constr.  at 
White  Pt.,  93, 1293. 

1893-94.    465 1.  f.  j.  consti'.,  94,  950. 

1894-95.    819 1. 1,  j.  constr.,  95, 1230. 

1895-96.    17,939  c.  y.  dr.,  96, 1041. 

1897-98.    8,000  c.  y.  dr.,  98, 1196. 

1899-00.  1,432  c.  y.  dr.,  and  130  1.  f.  dike 
raised,  00, 1711, 1712. 

1900-01.  742 1,  f.  e.  j.  raised  and  lengthened  53', 
01, 1409. 

1904-05.    15,138  o.  y.  dr.,  06, 1170. 

1905-06.  Jetty  extended  180',  and  169'  shore 
protection  built,  06, 1106. 

1906-07.  Willow  trees  and  clover  planted  as 
protection  for  sand  against  wind  and  wave  action, 
07, 1181. 

1907-08.    Jetty  extended  370',  08, 1230. 

1908-09.  Jetty  extended  288'  on  outer  end  and 
266'  on  inner  end,  09, 1234. 

1910-11.  8,674  c.  y.  dr.  by  hydraulic  dr.  Elk, 
and  dr.  material  deposited  on  flats  a  distance  of  at 
least  500'  from  chan.,  11, 1453. 

1911-13.  Repairs  to  riprap  j.  begim,  and 
1,222.9  c.  y.  riprap  and  about  8,000  c.  y.  oyster 


shells  placed;  j.  now  2,410'  long  and  contains  a 
total  01 7,237  o.  y.  riprap  and  3,000  c.  y.  oyster  shells 
13, 1673.  ' 

PHYSICAL  CHARACTERISTICS. 

Described,  73,  822,  823,  828;  74,  85;  77,  359  360- 
79,  606;  81,  954;  98, 1195;  01,  279. 

PROJECTS.    (See  Estimates.) 

Orig.  proj.  an.  1873  for  dr.  chan.  through  the  bar 
9'  X  lOC^l.  t.;  est.,  120,000;  73,  75,  774;  74,  ii,  38. 

Proj.  airiended,  1879,  By  increasing  the  w.  to  160' 
79, 606.  ' 

1885,  proj.  again  modified  to  provide  for  chan 
9'  X  200';  also  for  dr.  training  chan.  and  oonstr.  of 
training  dikes;  total  est.  amended  proj.,  $62,500. 

In  1888,  owing  to  deterioration  during  suspension 
of  work,  1883  to  1889,  est.  increased  to  $72,600,  91. 
1260;  93, 1047. 

Est.  revised,  1897,  increased  to  $105,000,  98, 1195. 

1908,  proj.  modified  to  provide  for  chan.  through 
the  bar  9'  X 150',  with  j.  about  2,370'  1.  at  the  mouth- 
revised  est.,  $105,000,  08,  254. 

SURVEYS. 

Under  direction  of  Maj.  Craighill,  73,  74,  by  W 
Pqpp,  1872.    R.,  73,  822,  825,  828. 

By  S.  T.  Abort,  U.  S.  C.  E.,  1876,  77, 359. 

Au.  act  June  14, 1880;  made,  1881,  by  S.  T.  Abert. 
81,  964. 

Ex.  of  chan.  near  Ice-Eou.se  Pt.,  1883,  83, 799. 

Ex.,  1897,  by  Lt.  Col.  AUen,  97, 1327. 

Ex.,  1899,  by  Lt.  Col.  0.  J.  AUen,  99, 1423. 

Of  Chan,  by  Maj.  Cosby,  08, 1230. 

Cong,  docs.,  etc.,  relating  to  ex.,  siu^.,  plans,  etc., 
13,376. 

Maps.    8S,  966;  89, 1004. 


K-119 


LOWEE  MACHODOC  CREEK,  VA. 


APPROPRIATIONS. 


1892, 
1894, 
1896, 
1899, 
1902, 


Total,    '11,180 


$3,000,  93, 1290. 

3,000,  96, 1233. 

1,600,  96, 1045. 

1,500,99,1425. 
*2, 180,  03,  1054. 


COMMERCE. 

Benefit  to  C.  largely  prospective,  96,  1045. 
Steamer  from  Washington  makmg  weekly  trips  to 
newly  established  wharf  in  1897,  97, 1330. 

Great  benefit  of  imp.  to  navigation  and  C;  large 
sailing  vessels  and  regular  lines  of  steamers  now 
enter;  impossible  before,  03, 209. 

CONTRACTS. 

1893.  F.  L.  Somers,  dr.,  210  c.  y.  ($2,394),  93, 
1291. 

1894.  T.  P,  Morgan,  dr.,  23*  o.  y.  ($2,760),  96, 
1231.  (Annulled  in  1895  on  account  of  failure  of 
contractor,  96, 1044.) 

1896.  C.  T.  Caler,  dr.,  221$  c.  y.  ($2,362.50), 
96, 1042. 

1897.  Baltimore  Dredghig  Co.,  dr.,  22*  o.  y. 
($1,110),  98, 1192. 

1899.    J.    L.   Mills,   dr.,   16i0  u.   y.   ($837.50), 
00, 1710. 
1903.    John  Miller,  dr.,  17.4$  c.  y.,  03, 1064. 

ENGINEERS. 

ChicI  of  Engineers.  R.,  89, 135;  93, 162;  94, 
141;  95,  162;  96,  146;  97,  181;  98,  184;  99,  212; 
00,  242;  01,  281;  03,  209;  03,  206;  04,  203. 


In  charge: 

Col.  W.  P.  Craighill,  1889.    R.,  89, 1037. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  R.,  93,  1289; 
94  950'  95  1231 

Maj.  C.  j!  AUen,  1896-1903.  R,  96,  1043;  (Lt. 
Col.)  97,  1329;  98,  1197;  99,  1424;  00, 1714;  01, 
1410;  03, 1091;  03, 1053. 

Col.  A.  M.  MiUer,  1904.    R.,  04, 1313. 

OPERATIONS. 
1893-93.    Dr.  in  progress,  93, 1290. 
1893-94.    11,691  c.  y.  dr.,  94, 962. 
1895-96.    10,398  c.  y.  dr.,  96, 1044. 

4,967  c.  y.  dr.,  98, 1198. 

6,240c.  y.  dr.,  00,1714. 

7,095  c.  y.  dr.,  completing  proj.,  03, 


1897-98, 
1899-00. 
1903-03. 

1063. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1037;  03,  206. 
Description  of,  and  of  orig.  condition,  97, 1329. 

PROJECTS. 

By  Maj.  Davis,  1892,  dr.  chan.  9'  x  160'  through 
the  bar  at  the  Narrows;  est.,  $15,000,  93,  152; 
avaUable  funds  to  be  iised  to  obtain  a  chan.  6'  x  100' 
or  more  w.  until  Congress  should  app.  more  money 
for  the  imp.,  93, 1290. 

SURYBYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  S.  T. 
Abert  (Col.  CraighUI's  R.  unfav.),  89, 1037. 

Sur.  made,  1892,  by  Maj.  Davis,  93, 1290. 

Ex.,  1897,  by  Lt.  Col.  Alien,  97, 133;  and  in  im, 
99, 1424. 

Maps.    94, 952. 


♦Allotment. 


'  $487.65  and  $176.88  trans,  to  consolidated  app.,  04, 1319. 


rSee  pp.  14-22  tor  T 
Lexplanatlons,  etc. J 
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K-139 


ENGUVEEBS. 

CUet  of  Engineers.    B.,  06,  237. 
In  cnaTge: 

Lt.  Col.  S.  S.  Leaoh,  06,  215. 
Lt.  Col.  B.  L.  Hoxie,  06,  215. 


COAN  RIVER,  VA. 

STJBVET. 


Ex.  and  sur.  au.  act  Mar.  3,  1905;  made,  1905,  by 
Lt.  Col.  Leach  and  Lt.  Col.  Hoxle,  resp.  (Bs. 
unfav.),i  06,  237. 


B.,  84, 163;  89, 134. 


K-133 

ENGINEEBS. 

Chief  of  Engineers. 

In  charge.    S.  T.  Abert,  U.  S.  agent,  1884-88. 
B.,  84, 1004;  89, 1025. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  84, 1004;  89, 1026. 


HULLS  CREEK,  VA. 

PLANS. 

In  1883-88  S.  T.  Abert  considered  imp.  of  Hulls 
Creek  not  a  public  necessity,  84, 1004;  89, 1027. 

SUB VETS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  S.  T.  Abert 
(E.  unfav.),  84, 1004. 

Ex.  au.  act  Aug.  U,  1888;  made,  1888,  by  S.  T. 
Abert  (B.  unfav.),  89, 1025. 
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LITTLE  WICOMICO  RIVER,  VA. 


COMMEBCE. 

Benefit  of  proposed  imp.,  76,  ii,  144, 146. 

C.  would  not  justify  large  expend,  necessary  for 
a  permanent  imp.,  93,  1317;  95,  1261.  In  1894, 
4,945 1.,  95, 1261. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  75,  95;  93,  158;  95, 
167. 

In  charge: 

S.  T.  Abert,  U.  S.  agent.    E.,  75,  ii,  142. 
Maj.  C.  E.  L.  B.  Davis,  1892-95.    E.,  93,  1316; 
95, 1258. 

Assistant.    T.  B.  Duncklee.    B.,  75,  ii,  145. 

PHYSICAL  CHABACTEBISTICS. 

General,  76,  u,  142, 143. 

Bar  at  moutb  of  R,,  75,  ii,  145. 


Description  of,  93, 1316;  95, 1259. 

Euling  d.  over  bar  at  mouth,  1895,  3',  95, 1260. 

PLANS. 

By  S.  T.  Abert,  pile  j.  2,600'  1.;  dr.  chan.  7'  x  150'; 
est.,  130,529.  For  canal  uniting  Great  and  Little 
Wicomico  Es.,  15'  x  4,480'  on  the  bottom,  and  5' 
m.  1.  w.;  est.,  $57,300,  75,  ii,  143, 144, 145. 

StJBVETS. 

Included  in  Coast  Sur.,  1849, 1856,  76,  ii,  142. 

By  J.  B.  Duncklee,  1874-75,  sur.  of  mouth  and  of 
aproposed  line  for  a  canal  uniting  Great  and  Little 
Wicomico  Es.    B.,  76,  ii,  142, 146. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 
Davis  (E.  unfav.),  93, 1315. 

Ex.  of  bar  at  mouth  au.  act  Aug.  17,  1894;  made 
by  Maj.  Davis,  1894  (E.  unfav.),  96, 1258. 
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GREAT  WICOMICO  RIVER,  VA. 


COMMEBCE. 

Unimportant,  91, 1288. 

1893,  1,118  t.,  95,  1257.    Character  of  the  trade 
would  not  justify  imp.,  95, 1258. 

ENGINEERS. 

Chief  of  Engineers. 


B.,  84, 163;  91, 146;  95, 


In  charge: 

S.  T.  Abert,  U.  S.  agent.    E.,  84, 1016, 1018. 
Lt.  Col.  P.  C.  Hains,  1891.    E.,  91, 1288. 
Maj.  C.  E.  L.  B.  Davis,  1892-96.    B.,  96, 1256. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  84, 1017, 1018;  91, 1288;  95, 1257. 


PLANS. 

By  S.  T.  Abert,  chan.  9'  x  160',  Holland  Pt.  to 
Seine  House  Ft.,  with  a  turning-basin  at  latter  pt.; 
est.,  $46,419,  84, 1019. 

SUB  VETS. 

Au.  act  Aug.  2,  1882;  made  by  S.  T.  Abert,  84, 
1018. 

Ex.  made,  1891,  by  Lt.  Col.  Hains  (E.  unfav.), 
91, 1288. 

Ex.  Cedar  Pt.  to  Indian  Pt.  au.  act  Aug.  17, 1894; 
made  by  Maj.  Davis,  1894  (B.  imfav.),  95, 1256. 
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CRANES  CREEK,  VA. 


COMMEBCE. 

If  creek  were  imp.  it  was  est.,  1894-95,  there 
would  be  an  an.  C.  ol  about  51,000 1.,  95, 1274. 

ENGINEEBS. 

Chief  of  Engineers.    E.,  91, 146;  96, 167. 

In  charge: 

Lt.  Col.  P.  C.  Hains,  1891.    K.,  91, 1289. 

Maj.  C.  E.  L.  B.  Davis,  1892-96.    E.,  96, 1271. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  91, 1289;  96, 1272. 


PEOJECTS. 

Maj.  Davis,  1896,  submitted  2  plans  of  imp.; 
est.,  $56,040  and  $29,160,  resp.,  95, 1273, 1274 

StJEVEYS. 

Ex.,  1891,  by  Lt.  Col.  Hains  fE.  unfav.),  91, 1289. 

Sur.  of  the  mouth  au.  act  Aug.  17,  1894;  made, 
1895,  by  Maj.  Davis  (E.  unfav.;  see  Projects),  95, 
1271. 


1  H.  D.  288,  59th,  Ist. 
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APPROPRIATIONS. 

1910,  $9,000,  10, 1349. 

COMMERCE. 

1911, 16,663  t.,  18,  378, 1675. 
Work  has  benefited  navigation  by  making  this 
stream  a  H.  of  refuge,  lit,  377. 

CONTRACT. 

1910.    John  H.  MUler,  dr.  26,000  c.  y.,  24.9* 
u.  y.,  11, 1455. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  10,  293,  308;  11,  316; 
13,  377. 

In  charge: 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1349. 
Lt.  Col.  W.  C.  Langfitt,  1911-.    R.,  11, 1455;  13, 
1674. 

OPERATIONS. 

1910-11.    17,889  c.  y.  dr.,  completing  proj.  May 
20, 1911,  11, 1455.  , 


P¥MERS  CREEK,  VA. 


1911-13.  Floating  plant  constr.  or  repaired 
during  year,  13, 1674. 

PHYSICAL  CHARACTERISTICS. 

Tidal  estiiary  entering  Fleets  B.,  3  m.  or  so  n.  of 
Rappahannock  R.  Land-locked  H.,  1  m.  sq., 
affords  anchorage  of  16-18',  13, 377. 

Description  of,  10, 293. 

Max.  draft,  about  16J';  range  of  tide,  1.3',  13, 377. 

PROJECT. 

By  Maj.  Morrow,  1909,  dr.  15'  x  200'  x  600'  through 
sand  bar  at  mouth;  est.,  S9,000,  and  $600  an.  fa 
matnten.,'  10,  293,  308;  au.  act  June  25,  1910,  10, 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  Rs.,  Maj. 
J.  J.  Morrow,  May  13  and  Sept.  20,  1909;  est, 
$9,000,1  10, 308. 


K-171 


RAPPAHANNOCK  RIVER,  VA.^ 


APPROPRIATIONS. 

1852, 

$3,000.00,sur.  Aug.  30. 

1871, 

15,000.00,71,72,596. 

1872, 

15,000.00,73,69,690. 

1873, 

15,000.00,73,74,770. 

1874, 

7,000.00,  74,84,  u,  31. 

1875, 

5,000.  00,  75,  93,  ii,  125. 

1876, 

10,000. 00,  76, 67,  350;  77, 66, 

1878, 

13,600.00,78,71,512. 

1879, 

10,000.00,79,86,614. 

1880, 

25,000.00,80,766. 

1881, 

15,000.00,81,964. 

1882, 

17,000.00,83,1027. 

1884, 

20,000.00,84,986. 

1886, 

20,000.00,86,909. 

1888, 

8  12,000.00,88,823. 

1890, 

15,000.00,90,1069. 

1892, 

20,000.00,93,1054. 

1894, 

10,000. 00,  94, 142;  95, 1238. 

1896, 

8,000.00,96,1050. 

1896, 

1,916.97,  act  Aug.  23. 

1899, 

15,000.00,99,1426. 

1902, 

25,000.00,03,1094. 

1904, 

*25,00O.00,O4,1326. 

1906, 

40,000.00,05,1173. 

1907, 

77,729.00,07,1184. 

1908, 

58,000.00,08,1235. 

1909{ 

*15, 000. 00,  09, 1238. 

32,000.00,09,1238. 

1910, 

15,000.00,10,1364. 

1912, 

5,000.00,13,1689. 

Total,  565,145.97  (incl.  misc.  rects.,  and  less 
$3,000  allotted  in  1852  and 
$1,916.97  in  1896,  $561,942, 
13, 1689). 

COMMERCE. 

Eequhements,  73,  770;  74,  ii,  30;  79,  613. 

Extent  and  character  of  C,  80,  766. 

Imp.  of  material  relief  by  enabling  craft  to  pro- 
ceed to  Fredericksburg  at  all  stages  of  the  tide. 
Tonnage  steadily  increasing;  in  1895, 151,466 1.,  97, 
1334. 

Bates  reduced,  05, 219. 

1911,  220,333  t.,  13,  386. 

Imp.  affords  the  coastwise  trade  access  to  upper 
portion  of  R.,  13,  386. 


CONTRACTS. 

1871.  G.  H.  Ferris,  dr.,  24J0  c.  y.,  71,  596;  73, 
770.  E.  D.  Minor,  removal  of  wrecks,  71,  596;  72, 
689.  Hebrew  &  Asserson.  removal  of  wrecks,  71, 
596;  73, 689.  B.  MaiUefert,  removal  of  wrecks,  71, 
596;  73,  689. 

1873.    A.  A.  Dodge,  dr.,  33i  c.  y.,  73,  770. 

1873.    A.  A.  Dodge,  dr.,  33$  c.  y.,  74,  ii,  29,  31. 

1875.  E.  M.  Payne,  dr.,  34Jil!  c.  y.;  constr.  dike, 
$4.31 1.  f.,  76, 350. 

1876.  G.  BC.  Ferris,  dr.,  34i4!  c.  y.,  76, 350. 

1877.  T.  P.  Morgan,  dr.,  280  c.  y.;  constr.  dike, 
$4.90 1,  f .  77  360. 

1878.'  E.'f.  De  Graw,  constr.  dikes,  S2.35  and 
$3.25  1.  f.,  79,  611,  612.  D.  Constantine,  dr.,  230 
c.  y.,  79, 612. 

1880.  A.  Kishpaugh,  dike  constr.,  80, 764.  H. 
Birch,  dr.,  19|(f  0.  y.,  81, 961.  A.  Kishpaugh,  dike 
constr.,  81, 961. 

1887.  A.  Kishpaugh,  crib  and  pile  dike  constr., 
$4.70  and  $5.85 1.  f.,  resp.,  87,  936. 

1888.  American  Dredging  Co.,  dr.,  230  c.  y., 
88,  821. 

1889.  G.  E.Ward,  brush  mattress  dike  constr., 
$4.53,  $3.45,  and  $2.65,  rosp.,  1.  f.,  89, 1006. 

1891.  F.  0.  Somers,  dr.,  310  c.  y.,  93,  1053. 
H.  T.  Morrison  &  Co.,  constr.  of  plant,  $6,129.75, 
93, 1053.  •■ 

1893.  G.  K.  Baker,  dr.,  270  c.  y.  ($13,500),  93, 
1300. 

1895.  W.  S.  Embrey,  white  oak  piles,  J2.80 
pUe;  white  oak  lumber,  $15  M  f.,  b.  m.,  95, 1238. 

Virgmla  Dredging  Co.,  dr.,  23.70  c.  y.  ($4,206), 
96, 1051. 

1898.  A.  M.  CleggandM.  A.  Dugan,  dr.,29.750 
c.  y.;  r.  removal,  $3  c.  y.  ($7,955),  99, 1427. 

1899.  J.  Miller,  dr.,  270  c.  y.  ($5,670),  00,1716. 
1901.    W.  H.  French,  dr.,  320  c.  y.,  01, 1413. 

1903.  W.  S.  Embrey,  pine  lumber,  03, 1060. 

1904.  John  L.  Grim,  dr.,  2910  c.  y.,  04,  1326. 
John  L.  Grim,  dr.,  330  c.  y.,  05, 1174. 

1906.  E.  L.  Miner,  dr.,  24§0  c.  y.;  Duke  4 
Smith  (Inc.),  lumber,  $18  M;  piles,  70 1.  f.,  06, 1109. 

1907.  Carter  &  Clarke,  lumber,  $22.70  M;  W.  A. 
Eubank,  piles,  610 1.  f . ;  J.  H.  Davis,  riprap  St.,  12.10 
c.  y.,  08, 1236.  . 

1908.  Bowers  Hydraulic  Dredging  Co.,  dr., 
14.90  c.  y.,  08, 1236. 


♦Allotment. 

■  H.  D.  325,  61st,  2d. 

2  Sur.— R.,  Nov.  26, 1852;  est.,  $40,000.    (H.  D.  482,  55th,  2d.) 

»  Part  ot  $15,000,  $3,000  of  which  was  for  Urbana  Creek,  90, 1068. 


rSeopp.  14-22for-| 
Lexplanatlons,  etc.  J 
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1909.    Chesapeake  Stevedore  Co.,  ooDstr.  and 
repairing  riprap  js.,  $2.40  c.  y.,  09, 1238. 
•  1913.   Miner  Engineering  Co.,  dr.  36,000  c.  y., 
23*  c.  y.,  la,  1689. 

ENGINEEBS. 

Chiel  of  Engineers.  R.,  70,31,68;  71,72;  72, 
69;  73,  74;  74,  84;  75,  93;  76,  67;  77,  64;  78,  71; 
79, 85;  80, 113;  81, 153;  83, 148;  83, 154;  84, 166; 
85,146;  86,142;  87,108;  88,111;  89,128;  90,114; 
91, 142;  93, 143;  93, 154;  94, 142;  95, 163;  96, 148; 
97,  181;  98, 184;  99,  213;  00,  243;  01,  282;  03, 
211;  03,  210;  04,  208;  05,  218;  06,  229,  1112;  07, 
241;  08,  254;  09, 264;  10,  300;  11,  323;  13,  384. 

In  cbaige: 

Maj.  W.  P.  CraighUl,  1870-76;  70,  68.  K.,  71, 
695;  73, 689;  73,  770;  74,  ii,  29,  31. 

S.  T.  Abert,  U.  S.  C.  E.,  1875-81.  B.,  75,  ii,  124; 
76,  360;  77,  360;  78,  511;  79,  607;  80,  760;  81, 
957;  83,  1017;  83,  802;  84,  986;  85,  971;  86,  906; 
87,  936;  88,  819;  89, 1005;  90, 1066. 

Lt.  Col.  P.  C.  Hains,  1891-92.    B.,  91, 1264. 

Maj.  C.  B.  L.  B.  Davis,  1892-06.  B.,  93,  1060; 
93, 1296;  94,  954;  95, 1234. 

Maj.  C.  J.  AUen,  1896-1903.  B.,  96,  1046;  (Lt. 
Col.)  97,  1331;  98,  1198;  99,  1425;  00,  1716;  01, 
1411;  02, 1093;  03, 1058. 

Col.  A.  M.  Miller,  1904.    B.,  04, 1324. 

Lt.  Col.  S.  S.  Leach,  1906.    B.,  05, 1171. 

Lt.  Col.  B.  L.  Hoxie,  1906.    E.,  06, 1110. 

Capt.  S.  Cosby,  1906-08.  B.,  06,  1107;  CMaj.) 
07, 1182;  08, 1232. 

Maj.  J.  J.  Morrow,  1909.    E.,  09, 1236. 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1361. 

Lt;  Col.  W.  C.  Langfltt,  19H-.  E.,  11, 1467;  13, 
1687. 

Assistant.  N.  H.  Button.  E.,  73,  770;  74, 
ii,33. 

ESTIMATES.    (See  Projects.) 

By  N.  H.  Button,  1871,  Chan.  10'  x  100',  $83,360, 
71, 696;  73, 689;  74,  ii,  33-35. 

By  Maj.  Craighill,  1873,  an.  dr.  to  maintain  chan. 
8'  d.,  $8,000  to  $7,600,  73,  770;  74,  84,  u,  30.  In 
1874,  to  complete  to  10'  in  d.,  $66,940,  74,  ii,  30. 

By  S.  T.  Abert,  U.  S.  C.  E.,  1877,  to  complete 
existing  proj.,  $69,500,  77,  361.  -  Revised,  1879,  to 
$290,000,  79,  86,  612-614. 

MISCELLANEOUS. 

Description  and  use  of  sheet  pile  dikes,  08, 1233- 

OPERATIONS. 

1870-71.    Dr.  in  progress,.71,  696. 

1871-73.  Chan.  dr.  through  Spottswood  and 
Predericljsburg  Bars  8'  x  70';  wrecks  removed,  73, 
69, 689. 

1873-73.  Chan,  increased  to  125'  w.,  wrecks 
removed,  and  over  1,600'  of  dikes  built,  73,  74,  770. 

1873-74.    Dr.  17,600  c.  y.,  74,  ii,  29,  30. 

1874-75.    Dr.,  76,  93, 124, 125. 

1875-76.    Dr.,  76,  350. 

1876-77.    Dike  built;  dr.  in  progress,  77,  361. 

1877-78.  22,828  c.  y.  dr.  and  352i  1.  f.  of  dike 
built,  78, 611. 

1878-79.    Building  dikes  and  dr.,  79, 85,  610. 

1879-80.  Dikes  4  and  5  completed,  66  snags 
and  1  wreck  removed  from  the  Spottswood  Bar 
reach;  Fredericksburg  Dike  No.  6  built;  oonstr.  of 
Spottswood  Bar  spur  dams  commenced;  80'  of  crib 
dikebuilt,  80,  764. 

1880-81.  Spottswood  Bar  spur  dikes  com- 
pleted; Dikes  A,  B,  C,  D,  E,  and  F  completed; 
20,672  c.  y.  dr.  at  Spottswood  and  Fredericksburg 
Bars  81  962 

18'81-83.  '  1,580  I.  f.  Dike  K,  deflecting  Dike  I, 
Spur  Dike  G,  and  Dikes  II  and  L  built;  62,008 
c.  y.  dr.  at  Fredericksburg  and  Spottswood  Bars, 
83,1019,1020,1021. 

1882-83.  1,310  1.  f.  Dike  No.  6  removed;  crib 
dike  and  165  1.  f.  of  deflecting  log  dike  built;  dike 
at  Pratts  Bar  repaired;  170 1. 1.  wattling  biiilt,  and 
4  snags  removed  from  Spottswood  Bar;  6  log  dikes 
buUt  at  Castle  Ferry  Bar,  aggregating  1,046';  62,307 


c.  y.  dr.  from  Fredericksburg,  Pollocks,  and  Castle 
Ferry  Bars,  83,  810. 

1884-86.  Bepairs  to  following  dikes  by  hired 
labor:  Fredericksburg,  Pollocks  Bar,  Bernards  Bar, 
Pratts  Beach  Bar,  Castle  Ferry  Bar,  Spottswood 
and  Farleyvale  Bars;  a  total  1.  of  618'  of  diking  also 
built  by  contract;  3,867  c.  y.  dr.  from  the  turning- 
basin,  86,  973,  974,  975. 

1885-86.  39,494  c.  y.  dr.  from  Fredericksburg 
and  Spottswood  Bars;  dike  repaired  at  Fredericks- 
bm:g  Bar,  and  mats  sunk  at  Spottswood  and  Far- 
leyvale, 86,  907,  908. 

1886-87.  Crib  and  pile  dike  eonstr.  com- 
menced under  contract;  extensive  repairs  made  to 
existing  dikes;  26  snags  and  126  trees  cut  and  re- 
moved, 87, 937. 

1887-88.  730  1.  f.  crib  dike  and  678  1.  f.  pUe 
dike  built,  and  1,596  1.  f.  brush  mattress  sunk; 
12,438  c.  y.  dr.;  197  o.  y.  st.  blasted  attid  removed, 
88, 822. 

1888-89.  Bepairs  to  plant;  758 1.  f.  brush  bank 
protection  repaired;  617  1.  f.  sheet  pile  dike  re- 
paired; 1,840  s.  f.  mattress  sunk;  133  snags,  logs, 
and  trees  removed;  the  above  work  was  done  by 
hired  labor;  460  1.  f.  dike  built  imder  contract,  89, 
1006. 

1889-90.  166  1.  f.  retaining  dike,  462  1.  f.  shore 
connection,  and  1,291  1.  f.  brush  mattress  dike 
buUt,  90, 1066. 

1890-91.  Repairs  to  dike  eonstr.  at  Fredericks- 
burg, Pollock,  Bernard,  Spottswood,  and  Castle 
Ferry  Bars,  91, 1266. 

1891-93.  18,028  c.  y.  dr.;  sunken  scow  re- 
moved from  the  chan.,  93, 1063. 

1893-93.  14  snags  removed,  712  1.  f.  dikes 
eonstr.,  and  dr.  in  progress,  93, 1299. 

1893-94.  In  connection  with  previous  year, 
39,670  c.  y.  dr.,  94,  957:  6,629  1.  I.  brush  fences 
eonstr.  behind  Dikes  Nos.  7,  E,  and  F,  94,  958. 

J.895-96.  696  1. 1.  sheet-pile  dike  eonstr.,  12,464 
c.  y.  dr.,  2,551 1.  f.  brush  fences  btdlt  on  dikes,  and 
2,894  wfllow  cuttings  planted  to  protect  dr.  material 
from  being  carried  away  by  freshets,  96, 1049. 

1898-99.  1,339  c.  y.  r.,  10,000  c.  y.  mud  dr., 
some  snags  removed,  and  eonstr.  of  Dike  H  in 
progress,  99, 1426. 

1899-00.  4,436  c.  y.  dr.  and  eonstr.  of  Dike  H 
completed,  00, 1716. 

1900-01.  19,730  c.  y.  dr.,  01,  1411;  96  1.  t. 
wattling  dike  built,  willows  planted,  and  cross 
drain  cleaned  and  repaired,  01, 1412. 

1901-03.  10,108  0.  y.  dr.,  large  bowlders  re- 
moved, wattling  eonstr.,  and  other  work  of  repair 
•  and  malnten.,  03, 1093. 

1903-03.  Large  trees  removed  from  fill.  Dikes 
No.  3  reconstr.  and  No.  4  partly  recenstr.,03, 1068. 

1903-04.  1,506'  dike  repaired  and  eonstr.; 
20,109  c.  y.  dr.,  04, 1324. 

1904-05.  37,815  c.  y.  dr.  and  4,800 1.  f.  dike  re- 
paired, 05, 1172. 

1905-06.  48,107  c.  y.  dr.,  06,  1107.  Wattlmg 
eonstr.,  wUlows  planted  and  other  minor  mainten. 
work  done,  and  dike  work  begun,  06, 1108. 

1906-07.  Old  dikes  repaired,  3,620  1.  f.  dikes 
built,  47,422  c.  y.  dr.,  obstr.  removed,  wattlings 
built,  and  willows  planted,  07, 1182. 

1907-08.  10,364  c.  y.  dr.,  and  5  snags  and  1 
wreck  removed,  08,  1232:  6,809  1.  f.  timber  dikes 
completed,  6,486  1.  f.  partly  completed,  676  1.  f. 
riprap  dike  built,  and  timber  dike  protected  with 
riprap,  08, 1233. 

■1908-09.  461,430  c.  y.  dr.,  09,  1236.  5,486  1.  f. 
timber  dike  completed,  492  1.  f.  dike  repaired, 
riprap  j.  extended  240',  timber  dikes  protected  with 
riprap,  wattlings  and  drains  built,  and  willows 
p&nted,  09, 1237. 

1909-10.  186,110  c.  y.  dr.,  10,  1362.  8  dikes, 
aggregating  700',  built;  991  1.  f.  riprap  j.  buUt,  j. 
completed;  wattlings  and  drains  placed  and  wil- 
lows planted,  10, 1363. 

1910-11.  Bepairs  to  dikes,  digging  ditehes, 
placing  drain  tUmg,  repairing  wattling,  fencing, 
planting  wiUowslips,  etc.,  11, 1467. 

1911-13.  12,925  c.  y.  dr.  from  turning-basin, 
protection  work  for  sand  fills,  and  repairs  to  floating 
plant,  13, 1687. 
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PHYSICAL  CHARACTERISTICS. 

Orig.  condition  of  the  R.,  88,  819-820;  98,  1198. 
Ruling  Chan.  d.  before  and  after  imp.,  98,  1200. 
Description  of,  03, 211. 

PRIVATE  WORK. 

'WvecTicoi  steamer  Richmond  removed  by  owners, 
03, 1068. 

PROJECTS.    (See  Estimates.) 

Bv  Maj.  Craighill,  1871,  chan.  10'  x  100'  1.  w.  by 
dr.  through  shoals,  removal  of  rs.,  and  with  train- 
ing dUces  at  various  points,  71,  596;  73,  689. 

By  S.  T.  Abert,  1879,  chan.  10'  x  100'  over  the 
bars  between  Fredericksburg  and  Port  Royal,  by 
dr.  and  with  dikes  and  wing  dams;  also  for  moreas- 
ing  the  clian.  w.  to  15'  x  200'  below  Port  Royal, 
mainten.  with  training  dikes;  est.,  $291,000,  79, 
85, 613;  80, 764;  87, 935.  Amount  app.  from  1871  to 
1886,  inol.,  S187,500;  amount  est.  to  complete  proj., 
8194,000,  86, 142;  87,  937;  91, 1265. 

By  Maj.  Davis,  1894,  constr.  and  repair  of  dikes 
and  removal  of  obstrs.  by  open-market  purchases 
and  hired  labor,  and  for  dr.  by  contract  as  might 
be  found  nece.ssary  and  practicable,  at  Fredericks- 
burg and  other  bars,  93, 1237, 1238. 

By  Lt.  Col.  Hoxie,  chan.  12'  x  100',  Fredericks- 
burg to  Port  Royal,  and  200'  w.  from  Port  Royal 


to  mouth  by  dr.  and  dike  constr.;  est.,  $363.228  81!. 
06, 1108, 1110.  '^ 

SURVEYS. 

1862.    Ex.  by  J..  K.  F.  Mansfield,  74,  ii,  36. 

1853-54.    By  U.  S.  Coast  Sur.,  74,  ii,  31,  32. 

1870.  Under  direction  of  Maj.  Cralglull,  bv  N  H. 
Hutton,  74,  u,  31, 37.  i   J      a. 

1879.  Of  Spottswood  Bar,  under  direction  of 
S.  T.  Abert,  79,  612. 

Bars  at  Nanzatico  Reach  and  Naylors  Hole.  1886 
86,909.  ' 

Surs.  made  in  1892  by  Maj.  Davis,  93, 1298. 

Ex.  by  Lt.  Col.  Allen  in  1S97,  97, 1333. 

Of  bars,  au.  act  Mar.  3, 1905;  made.  1905, 06, 1108. 
1110.  ' 

Maps: 

Fredericksburg  and  Spottswood  Bars,  80,  760: 
81, 964. 

Fredericksburg,  Spottswood,  Farleyvale,  and 
Castle  Ferry  Bars,  83,  812. 

Rappahannock  and  Spottswood  Bars,  85, 976. 

Fredericksburg,  Spottswood,  and  Farleyvale 
Bars,  86, 908. 

Nanzatico  Reach,  86,  908. 

Fredericksburg  aad  Pollocks  Bars,  87, 937. 

88, 822;  90, 1066;  06, 1110;  09, 1238;  10, 1364.  ' 
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CARTERS  CREEK,  VA. 


1902< 


APPROPRIATIONS. 

f    *$7,00a00,  03, 1056. 

*487.  65,  04,  1321. 

*2,984. 18,  05, 1168, 1169. 

1906,"      *9,116.66,  05, 1169. 

1907,    «10,000. 00,  07, 1180. 

1909,       *l,O0O.O0,  09, 1233. 


Total,    30,588.48  (less  $1,000  trans,  to  Matta- 
ponl    R.,    $29,688.48,    10, 
1360). 
COMMERCE. 
Description  of,  00, 1760, 1751. 
Important;  port  also  used  as  a  H.  of  refuge,  06, 
227. 
'Tonnage,  1909,  69,000 1.,  10,  299. 

CONTRACTS. 

1904.  John  L.  Grim,  dr.,  19J(f  c.  y.,  04, 1322. 

1905.  Charles  G.  Smith  &  Son,  riprap  St.,  $2.48 
c.  y.,  06, 1106. 

1906.  Charles  P.  Grun,  dr.,  26Ji|!  c.  y.,  06, 1105. 

1907.  Miner  Engineering  Co.,  dr.,  274!  o.  y.,  08, 
1229. 

ENGINEERS. 

Chief  o(  Engineers.  R.,  99,  223;  00,  264;  03 
210;  03,  208;  04,  206;  05,  216,  718;  06,  226;  07 
239;  08,  252;  09,  261;  10,  299. 

In  cbarge: 

Lt.  Col.  C.  J.  Allen,  1900-03.  K.,  00,  1747, 
1760;  03, 1056. 

Col.  A.  M.  Miller,  1904.    R.,  04, 1321. 

Lt.  Col.  S.  S.  Leach,  1906.    R.,  05, 1168, 1182. 

Capt.  S.  Cosby,  1906-08.  R.,  06,  1104;  (Maj.) 
07, 1179;  08, 1228. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1232. 

Capt.  Warren  T.  Hannum,  1910-.    R.,  10,  1360. 


OPERATIONS. 

1904-05.    25,985  c.  y.  removed,  05, 1168. 

1905-06.  1,608  c.  y.  riprap  st.  placed  by  hired 
labor,  forming  j.  742'  1.,  at  cost  of  $10.32  I.  f.,  06, 
1104. 

1906-07.  6,191  c.  y.  removed  from  Qallyhook 
Pt.;  7,282  c.  y.  removed  from  bar  at  mouth,  07, 
1179. 

1907-08.  27,435  c.  y.  removed;  proj.  completed, 
08, 1229. 


PHYSICAI.  CHARACTERISTICS. 

Description  of;  creek  on  the  left  bank  of  flie 
Rappahannock  R.;  general  characteristics  of  a 
tidal  estuary  rather  than  that  of  a  tributary,  00, 
1761. 


PROJECTS. 

Lt.  Col.  AUen  est.,  1899,  $33,900  for  a  chan.  200' 
w.,  or  $25,600  if  the  w.  were  reduced  to  150';  he  also 
submitted  an  est.,  by  request  of  tlie  citizens  of  tlie 
locality,  for  imp.  the  Eastern  Branch  near  Gally- 
hook  Ft.  at  a  cost  of  about  $1,700  or  $1,800, 00, 
1751, 1752. 

Act  June  13, 1902,  au.  dr.  chan.  at  mouth  15'  x  200' 
m.  1.  w.,  and  necessary  dr.  at  Crab  Pt.,  j.  constr., 
and  dr.  of  a  12'  x  100'  chan.  at  Gallyhook  Pt.;  est., 
$36,700,  03, 208. 

Est.,  1910,  $5,000  required  every ,8  yrs.  for  main- 
ten.,  10,  299. 

SURVEYS. 

Ex.  and  sur.,  with  view  to  imp.  mouth  of  creek, 
au.  act  Mar.  3,  1899;  made,  1899,  by  Lt.  Col.  AUen 
(R.  fav.;  see  Projects),  00, 1748, 1750. 

Of  Chan.,  07, 1179;  10, 1360. 


K-188 


MORATTICO  CREEK,  VA. 


COMMERCE. 

Unimportant,  93, 1319. 

ENGINEERS. 

Cblet  ot  Engineers.    R.,  93, 168. 

In  cliarge.    Maj.  C.  E.  L.  B.  Davis,  1892-93. 
R.,  93, 1317. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  branch  of  Rappahannock  E., 
which  it  enters  on  the  left  at  Tarpleys  Pt.,  28  m. 
above  the  mouth,  93, 1318. 

SURVEYS. 

Ex.  of  obstr.  at  mouth  au.  act  July  13,  1892; 
made,  1892,  by  Maj.  Davis  (R.  unfav.),  93, 1318. 


■*  Allotment. 


1  Ot  this  amount,  $1,000  was  trans,  to  Mattaponi  R.,  July  23, 1908.  09, 1 


["See  pp.  14-22  for"! 
Lexplanatlons,  etc.  J 
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APPROPRIATIONS. 

1880,  $2,500,80,769. 

1881,  2,500,81,966. 

1882,  5,000,83,1029. 


Total,  10,000 

COMMERCE. 

Valuable  timber  lands  tributary  to  R.,  76,  ii,  160. 

ENGINEERS. 

CUef  ot  Engtaeeis.  B.,  7S,  95;  80,  114;  81, 
164;  88,  149;  83,  155;  84,  167;  86,  147;  86,  142; 
87,109;  88,111;  89,129;  90,116;  08,264;  10,308. 

In  cbarge: 

S.  T.  Abert,  U.  S.  C.  E.,  1875-90.  B..,  76,  ii,  159; 
80,  768;  81,  964;  8%,  1027;  83,  813;  84,  988;  85, 
976;  86,  913;  87,  938;  88,  824;  89,  1011;  90,  1071. 

M^.  S.  Cosby,  08, 240. 

Maj.  J.  J.  Morrow,  10, 282. 

Assistant.    J.  B.  Dimcklee,  7S,  ii,  160. 


TOTUSKEY  RIVER,  VA. 


OPERATIONS. 

1888-83.    2,117 1. 1.  pile  dike  built,  83, 814. 
1887-88.    Dike  at  Brookers  Bar  repaired  and 
mats  sunk  in  front  of  same,  88, 825. 

PHYSICAL  CHARACTERISTICS. 

Described,  76,  ii,  159. 

Obstructions,  76,  ii,  159. 

Description  of  orig.  condition  of  the  B.,  88,  824. 

PROJECTS. 

By  S.  T.  Abert,  1875,  Chan.  8'  x  60'  through 
Brookers  Bar,  and  2,400  1.  f.  of  dike  parallel  to  the 
Chan.;  est.,  $14,960,  76,  ii,  160.  Amount  est.  to 
complete  proj.,  $12,000,  87,  939'. 

SURVEYS. 

Ex.  by  J.  B.  Dunoklee,  1874,  75, 11,  95. 

Pre.  ex.  au.  act  Mar.  2, 1907.  R.  by  Maj.  Cosby" 
(unfav.),  08,  264. 

Pre.  ex.  and  sur.  from  d.  w.  in  Rappahaimock  R. 
to  br.  about  6  m.  above  mouth,  au.  act  Mar.  3, 1909. 
R.  by  Maj.  Morrow*  (unfav.),  10,  308. 
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PISCATAWAY  CREEK,  VA. 


ENGINEERS. 

Chlel  ot  Engineers.    R.,  84, 163;  91, 146, 

In  charge: 

S.  T.  Abert,  U.  S.  agent.    R.,  84, 1006. 
Lt.  Col.  P.  C.  Wains,  1890.    R.,  91, 1289. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1289. 


SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  S.  T. 
Abert  (R.  unfav.),  84, 1006. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Eaias  (B.  unfav.),  91, 1290. 
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URBANA  CREEK,  VA. 


APPROPRIATIONS. 

1879, 

$6,000,79,85. 

1880, 

2,600,80,770. 

1881, 

4,000,  81,  967. 

1882, 

4,000,  83,  1031. 

1888, 

>  3,000,  89,  1010. 

1890, 

3,000,  90, 1071. 

1892, 

3,000,  93, 1056. 

1894, 

3,000,  94, 143;  95, 1241. 

1896, 

3,000,  96, 1063. 

1899, 

3,000,  99, 1428. 

1905, 

10,000,  06, 1175. 

1909, 

*4,000,O9, 1240. 

1910, 

8,600,10,1366. 

1911, 

10,000, 11, 1470. 

Total, 

66,000 

COMMERCE. 

Com.  advantages  of  the  vicinity,  76,  ii,  139, 140. 

Advantages  as  a  H.  ot  refuge,  76,  ii,  140. 

Imp.  has  been  ot  material  benefit  by  allowing 
craft  to  land  at  the  town  ot  Urbana  instead  of  at  a 
wharf  about  IJ  m.  distant,  96, 1053. 

Imp.  permits  entrance  ot  sailing  vessels,  and 
enables  SS.  of  Weems  Line  to  enter  and  land  at 
wharf,  03, 213. 

New  industries  being  estab.,  and  C.  increasing, 
04,210. 

Kates  reduced,  06, 220. 

Description  of,  13,  387. 

1911,21,810t.,  13,  387. 

CONTRACTS. 

1879.  T.  P.  Morgan,  dr.,  24*  c.  y.,  80,  769. 

1880.  National  Dredging  Co.,  dr.,  30*  c.  y., 
81, 967. 

1881.  Potomac  Dredging  Co.,  dr.,  29M  c.  y., 
83, 1030. 


1883.    D.  Constantine,  dr.,  15*  c.  y.,  83,  816. 

1889.  American  Dredging  Co.,  dr.,  19*  c.  y., 
90, 1070. 

1893.  G.  K.  Baker,  dr.,  16*  c.  y.  ($1,600),  93, 
1300. 

1896.  Virginia  Dredging  Co.,  dr.,  16J*  c.  y. 
($1,650),  96, 1051. 

1898.  A.  M.  Clegg  and  M.  A.  Dugan,  dr.,  18* 
0.  y.  ($1,800),  99,  1427. 

1899.  J.  Miller,  dr.,  19*  c.  y.  ($1,900),  00, 
1716. 

1900.  John  Miller,  dr.,  24*  c.  y.,  01, 1414. 
1907.    C.  G.  Smith  &  Son,  riprap  j.,  $3.93  c.  y.; 

Miner  Engineering  Co.,  dr.,  22*  c.  y.,  08, 1238. 

1909.  Chesapeake  Stevedore  Co.,  constr.  and 
repairing  riprap  js.,  $2.64  c.  y.,  09, 1240. 

1910.  Maryland  Dredging  &  Contractmg  Co., 
dr.,  21.7*  c.  y.,  11, 1470.  Potomac  Sand  &  Gravel 
Co.,  riprap  St.,  $2.50  o.  y.,  11, 1470-71. 

ENGINEERS. 

Clilet  ot  Engineers.  B.,  75,  95;  79,  85;  80, 
114;  81,  154;  83,  149,  164;  83,  155;  84,  158;  85, 
143;  86,  143;  87,  109;  88,  112;  89,  128;  90,  116; 
91,  142;  93,  143;  93,  165;  94,  143;  96,  163;  96, 
149;  97, 183;  98, 186;  99,  215;  00,  246;  01,  283; 
03,  212;  03,  212;  04,  210;  06,  220;  06,  230;  07, 
243;  08, 256;  09,  266;  10,  302;  11,  324;  13,  386. 

In  charge: 

S.  T.  Abert,  U.  S.  agent,  1875-91.  B.,  75,  ii,  139; 
79,  616;  80,  769;  81,  966;  83,  1029,  1032;  83,  815; 
84,  990;  86,  977;  86,  914;  87,  939;  88,  825;  89, 
1009;  90, 1070. 

Lt.  Col.  P.  0.  Hains,  1891-92.    B.,  91, 1268. 

Maj.  C.  E.  L.  B.  Davis,  1892-96.  B.,  92,  1054; 
93, 1301;  94,  959;  95, 1239. 

Maj.  C.  J.  AUen,  1896-1903.  E.,  96,  1051;  (Lt. 
Col.)  97, 1335;  98, 1202;  99,  1428;  00,  1717;  01, 
1414;  03,  1095;  03, 1060. 


♦Allotment,      i  H.  D.  461,  60th,  1st.       2  H.  D.  830,  61st,  2d.      "  Part  ot  $16,000  for  Rappahannock  K. 
30462°— H.  Doc.  740,  63-2 26 
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Col.  A.  M.  Miller,  1904.    K.,  04, 1327. 

Lt.  Col.  S.  S.  Leach,  1905.    B,,  05, 1174. 

Capt.  S.  Cosby,  1906-08.  B.,  06, 1113;  (Maj.)  07, 
1185;  08, 1237. 

Maj.  J.  J.  Morrow,  1909.    B.,  09, 1239. 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1365. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  B.,  11, 1470;  13, 
1690. 

Assistant.    T.  E.  Duncldee.    B,,  75, 11, 140. 

LEGAL  FBOCEEDINGS. 

Criminal  proceedings  brought  in  TJ.  S.  district 
court  against  owners,  Donaldson-Shultz,  of  ob- 
structive dock;  acquittal  of  defendant.  Civil  pro- 
ceedings instituted  for  circuit  court  injunction,  06, 
221. 

Case  against  Donaldson-Shultz  dismissed  on 
grounds  that  previous  acquittal  in  criminal  trial 
constituted  bar  to  the  suit  in  equity;  appeal  made 
to  the  U.  S.  circuit  court  of  appeals,  06, 1113. 
,  Court  of  appeals  reversed  decree  of  circuit  court 
and  opened  case  for  retrial,  07,  1185.  Bonaldson- 
Shultz  applied  for  permit  to  reconstr.  wharf  along 
lines  suggested  by  Engineer  offlcer;  permit  granted 
07, 1186. 

OBSTBUCTIONS. 

Further  work  prevented  by  dock  built  in  chan. 
byprivate corporation,  05, 220. 
Complaints  agaiust  br.  at  Urbana,  OS,  1237. 

OFEBATIONS. 

1879-80.    16,991  o.  y.  dr.  from  bar,  80,  770. 

1881-83.    11,870  c.  y.  dr.  from  Chan.,  83,  1031. 

1883-83.  5,900  c.  y.  dr.  from  bar  at  mouth,  83, 
816. 

1883-84.    6,083  c.  y.  dr.  from  bar,  84, 990. 

1889-90.  8,069  0.  y.  dr.  under  contract;  240 1. 1. 
sand  dike  built,  and  212  1.  f.  brush  wattling  re- 
paired by  hired  labor,  90, 1070. 

1891-93.    6,674  c.  y.  dr.,  93, 1055. 

1893-94.  In  connection  with  previous  year, 
19,285  c.  y.  dr.,  93, 1302;  94,  960. 

1895-96.    13,965  C.  y.  dr.,  96, 1052. 

1898-99.    10,000  c.  y.  dr.,  99, 1428. 

1899-1900.    9,990  c.  y.  dr.,  00, 1717. 

1903-03.    3,050  0.  y.  dr.,  03, 1060. 

1907-08.  1,095  c.  y.  St.  deposited  in  j.;  18,459 
c.  y.  dr.,  08, 1237. 


1909-10.    1,281 1.  St.  used  in  extending  J.,  lo 

1910-11.  20,061  c.  y.  dr.  by  hydraulic  dr.  and 
deposited  upon  flats  back  of  st.  J.,  resulting  in  a 
Chan.  1,250 1.  f.  through  outer  bar,  11, 1470 

1911-13.  Jetty  extended  566 1.  f.,  and  repaired 
by  placement  of  1,561.1  c.  y.  riprap  St.,  13, 1691. 

PHYSICAL  CHABACXEBISTICS. 

General  description,  75,  ii,  139, 140;  88, 825;  95, 

Bar  at  the  mouth,  76,  ii,  139, 140, 141;  79,  86. 
Tides,  75,  ii,  141. 

Max.  draft  Jime  30,  1912,  over  shoalest  part  of 
locality,  10',  13,  386. 

PEIVATE  WOBK. 

Eeconstr.  of  Donaldson-Shultz  Wharf,  07.  1186' 
08,1237.  ' 

PEOJECT. 

By  S.  T.  Abert,  1875,  imp.  of  creek  by  excavation 
of  a  olian.  10'  x  160'  m.  1.  w.  throu^  the  bar  at  its 
mouth;  est.  increased  to  $22,100,  75,  ii,  139'  79. 
616;  86, 91S. 

Proj.  extended,  1883,  to  include  removal  of  bar 
in  the  H.,  increasing  the  total  est.  to  $22,600,  84. 
990;  87, 939.  ^ 

After  an  ex.,  1888,  system  of  dikes  was  adopted 
to  prevent  the  dr.  chan.  from  filling  with  sand,  and 
a  revised  est.  made  the  cost  $19,080,  89, 1009;  93, 
1054;  revised  to  $34,580,  93, 1054. 

In  1897  Lt.  Col.  Allen  est.  cost  of  completing  the 
orig.  proj.  $70,000,  incl.  the  completion  of  the  imp. 
by  means  of  dr.  and  the  eonstr.  of  a  j.  to  protect 
the  Chan.  dr.  through  the  outor  bar,  97, 1335. 

StTETETS. 

Included  in  Coast  Sur.,  1869  75,  ii,  141. 

By  J.  B.  Duncklee,  1874-75.    B.,  76,  ii,  140. 

From  the  village  of  Urbana  to  the  Oaks,  au.  act 
June  14,  1880;  made,  1882,  by  S.  T.  Abert,  VS. 
agent,  83, 1032. 

Sur.  by  Maj.  Davis,  1892,  93, 1301. 

Sur.  by  Lt.  Col.  Allen,  1897,  97, 1335. 

Ex.  of  Chans.;  H.  lines  marked,  OS,  1174. 

Minor,  08, 1237;  09, 1239. 
89, 1010;  90, 1070. 


K-;335 


PIANKATANK  RIVER,  VA. 


ENGINEEBS. 

Chief  ot  Engineers. 


In  cbarge. 

1013, 1014. 


B.,  84, 163. 


through  the  bar  at  mouth;  est.,  $58,533;  or  for  a 
Chan,  same  d.  and  150'  w.,  $43,900,  84, 1015, 1016. 


S.  T.  Abert,  U.  S.  agent.    B.,  84,      SUBVET. 


PLANS. 

By  S.  T.  Abert,  1883,  excavating  chan.  11'  x  2  00'. 


Au.  act  Aug.  2, 1882;  made,  1883,  by  S.  T.  Abert 
(see  Projects),  84, 1014. 


K-336 


JACKSONS  CREEK,  VA. 


COMMEBCE. 

In  1894,  7,000  t.  of  oysters,  ete.;  would  probably 
be  doubled  by  imp.,  96,  1262.  Limited  interests 
would  not  justify  expend,  necessary  to  gain  per- 
manent imp.,  95, 1263. 

Description  ot,  00, 1753, 1754. 

ENGINEEBS. 

CZhlet  ot  Engineers. 


B.,  96, 167;  99,  223;  00, 


In  cbarge: 

Maj.  C.  E.  L.  B.  Davis,  1892-95.    B.,  95, 1261. 

Lt.  Col.  0.  J.  Allen,  1900.    B.,  00, 1753, 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  95, 1262;  00, 1763. 

SCBVEYS. 

Ex.  near  mouth  of  the  Piantatank  B.  an.  act 
Aug.  17,  1894;  made,  1894,  by  Maj.  Davis  (B. 
unfav.},  96, 1261. 

Ex.  for  removal  of  bar  at  mouth  of  Jacisons 
Creek  au.  act  Mar.  3,  1899;  E.  submitted,  1899,  by 
Lt.  Col.  Allen  (B.  unfav.) ,  00, 1763. 


rSee  pp.  14-22  for  l 
Lexplanatlons,  etc.J 
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K-U9 


QUEENS  CREEK,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08, 264. 
In  cbaige.    Haj.  S.  Cosby,  08, 240. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  from  mouth- 
to  Capital  Landing  Br.  R.  by  Maj.  CoBbyi 
(unfevO,  08, 264. 


E'350 

APPROPRIATIONS. 

1899,     $12,500,99,1431. 
1902,        5,000,  08, 1097. 

1910,  3,000, 10, 1367. 

1911,  2,500,11,1472. 

1912,  5,000,  la,  1693. 

Total,    28,000   (incl.    t3,032.97   judgment   re- 
covered, $31,032.97,  18,  1693). 

COMMERCE. 

Small  vessels  use  the  place  as  a  H.  of  refuge. 
An.  C,  $160,000±,  93, 1321;  96, 1270. 
Description  of,  99, 1430. 
Shipments  facilitated,  .06, 222. 
Rates  advanced,  09, 268;  18,  389. 
In  1911, 12,163  t.,  IS,  389. 
Considerably  benefited,  18, 389. 

CONTRACTS. 

1899.  A.  M.  Clegg  &  Co.,  dr.,  14|<f  c.  y.  ($5,016; 
annulled,  1899),  00, 1720. 

1900.  Norfolk  Dredging  Co.,  dr.,  24i|!  u.  y. 
($8,160),  00, 1720. 

1900.    John  Miller,  dr.,  16*  c.  y.,  01, 1416. 

1904.    John  L.  Grim,  dr.,  191i|!  c.  y.,  04, 1329. 

1907.  C.  G.  Smith,  riprap  j.,  $4.48  c.  y.,  08, 
1240. 

1910.  Potomac  Sand  &  Gravel  Co.,  1,000  c.  y. 
riprap  St.,  $2.75  c.  y.,  11, 1472. 

ENGINEERS. 

Chief  of  Engineers.  R.,  84,  177;  93, 158;  96, 
167;  99,  216;  00,  246;  01,  284;  03,  213;  03,  213;, 
04,211;  06,221;  06,232;  07,244;  08,258;  09,267; 
10,  303;  11,  325;  18,  387. 

Capt.  J.  Me^cur.    R.,  84, 10S3. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  R.,  93,  1319; 
96, 1267. 

Lt.  Col.  C.  J.  AUen,  1899-1903.  R.,  99,  1429; 
00, 1719;  01, 1415;  08, 1096;  03, 1062. 

Col.  A.  M.  Miller,  1904.    R.,  04, 1328. 

Lt.  Col.  S.  S.  Leach,  1905.    R.,  06, 1176. 

Capt.  S.  Cosby,  1906-08.  R.,  06,  1114;  (Maj.) 
07, 1187;  08, 1239. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1241. 

Capt.  T.  W.  Hannum,  1910.    R.,  10, 1367. 

Lt.  Col.  W.  C.  Langfltt,  1911-.    B.,  11, 1472;  18, 


LEGAL  PROCEEDINGS. 

Action  at  law  instituted  in  the  Supreme  Court  of 
the  D.  of  C.  against  a  former  contactor  and  his 


MILFORD  HAVEN,  VA. 


surety;  judgment  in  the  sum  of  $3,032.97  received 
thereon;  deposited  in  Treas.  to  credit  of  app.,  08, 
1096. 


OPERATIONS. 

1899-«0.    9,825  c.  y.  dr.,  00, 1719. 

1900-01.  Chan,  through  outer  bar  completed, 
01, 1415. 

1908-03.    12,587  c.  y.  dr.,  03, 1062. 

1904-06.    15,305  o.  y.  dr.,  06, 1176. 

1907-O8.  491  c.  y.  St.  deposited  in  j.,  complet- 
ing same,  08, 1239. 

1911-13.  Jetty  extended  565  1.  f.  and  repaired 
by  placement  of  1,202  c.  y.  riprap,  18, 1692. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1320;  96,  1268;  99, 1429;  03, 
213. 

Narrows  Point  eroded  several  hundred  feet,  and 
outer  bar  formed  by  n.  storms,  09, 1241. 

Tidal  estua^  of  Chesapeake  B.,  i-1  m.  x  4  m. 
35±  m.  from  Ft.  Monroe.  2  entrances — one  at  nw. 
end  from  Hills  B.,  an  arm  of  Piankatank  E.,  and 
another  at  se.  end  from  Chesapeake  B.  Se.  en- 
trance seldom  used.  Imp.  covers  nw.  entrance, 
18,388. 


PROJECTS. 

By  Maj.  Davis,  1895,  10'  chan.,  200'  or  more  w., 
dr.  through  bar  at  entrance  to  the  haven;  est., 
$12,600,  96, 1270;  99, 1430. 

Extended,  1900,  to  include  imp.  of  inner  bar; 
est.  addl.  cost,  $5,000,  01, 285. 

Capt.  Cosby  recom.,  1906,  constr.  of  333'  j.  nw. 
entrance  tor  protection  of  chan.,  with  available 
balance;  est.,  completing  proj.,  $17,500,  06, 1114. 

By  Maj.  Morrow,  1909,  extending  j.  800';  est., 
$10,000,  09, 1241. 


SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Mercur 
(R.unfav.),  84, 1053. 

Ex.  of  bar  at  the  mouth  au.  act  July  13,  1892; 
made  by  Maj.  Davis,  1892  (R.  fav.),  93, 1319. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Maj.  Davis, 
1895  (R.  fav.;  see  Proj.),  96, 1268. 

Ex.,  1899,  by  Lt.  Col.  Allen,  99, 1430. 

Ex.  of  outer  bar,  06, 1176. 

Ex.  of  Chans.,  06, 1114;  08, 1239. 

Cong,  docs.,  ete.,  relating  to  exs.,  surs.,  plans,  etc, 
18,388. 


K-S60 


HORN  HARBOR,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08,  264. 

In  charge.    Maj.  S.  Cosby,  08,  240. 


SURVEY. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Maj. 
Cosby  (R.  untav.),;  08,  264. 


1  H.  D.  446,  60th,  1st. 


'  H.  D.  396,  60th,  1st. 


404    INDEX  TO  BBPORTS,  CHIEF  OF  ENGINEEES,  TJ.  S.  ARMY,  1866-1912. 


K-384 

COMMERCE. 

Unimportant,  95, 1265. 

ENGINEERS. 

Chief  of  Engineers. 


WARE  EIVER,  VA. 


R.,  89, 135;  95, 167. 


In  cliarge: 

S.  T.  Abert,  U.S.  agent,  1888.    R.,  89, 10.34. 
Maj.  C.  E.  L.  B.  Davis,  1892-95.    R.,  96, 1263. 


PHYSICAL,  CHARACTERISTICS. 

Description  of,  89, 1034;  95,  1264. 

SURVEYS. 

Ex.  ail.  act  Aug.  11,  1888;  made,  1888,  by  S.  T. 
Abert  (R.  unfav.),  89, 1034. 

Ex.  au.  act  Aue,.  17,  1894;  made,  1894,  by  M^. 
Davis  (R.  unfav.),  95, 1263. 


K-397 


YORK  RIVER,  VA. 


APPROPRIATIONS. 


1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 

igoaf 

1905, 
1907, 
1909, 
1910, 


110,000.00, 
26,000.00, 
25,000.00, 
20,000.00, 
18,750.00, 
30,000.00, 
30,000.00, 
35,000.00, 
20,000.00, 
16,000.00, 
10,000.00, 
*  12, 176.  98, 
*5,000.00, 
*3,111.91, 
*7,O0O.0O, 
*  2  22, 000. 00 
*5,000.00, 


80,  778. 

81,  973. 

85,  1040. 
84,  995. 

86,  920. 
88,  832. 
90, 1077. 
93, 1058. 

94, 144;  95, 1244. 

96, 1057. 

99, 1432. 

03, 1051. 

04, 1316. 

06, 1162. 

07, 1173. 

09, 1223;  10, 1351. 

10, 1351. . 


Total,  '284,038.89  (less  $167.03  trans,  to  con- 
solidated apt),  and  81,- 
220.37  to  allot,  for  Pa- 
munkey  R.,  1282,651.49, 
la,  1676). 
COMMERCE. 

Probable  increase  in  the  shipment  of  cotton  con- 
sequent upon  imp.,  80,  777. 

Large  and  important  C.  benefited  by  imp.  of  the 
E„  97, 1340, 

Decrease  due  to  Southern  Ry.  Co.  moving  cotton- 
shippfag  point  from  West  Pt.,  1896,  OS,  207. 
Rates  sofnewhat  reduced,  06,  211. 
History  of  navigation;  great  decrease  since  1890, 
10, 1351. 
1911, 186,486  t.,  13,  379. 

CONTRACTS. 

1880.  National  Dredging  Co.,  dr.,  150  c.  y., 
81,  972. 

1881.  National  Dredging-Co.,  dr.,  IH-W^  o.  y., 
according  to  distance  of  dumping  ground,  83, 1039. 

1883.  Delaware  &  ChesapeaJie  Impvt.  Co.,  dr., 
13it-13it  c.  y.,  83, 821. 

1884.  T.  P.  Morgan,  dr.,  850  c.  y.,  85,  985. 
1886.    Aiherican  Dredging  Co.,  dr.,  9J<!  c.  y. 

87,  946. 

1888. 
89, 1015, 

1891.  Baltimore  Dredging  Co.,  dr.  and  deposit- 
ing material  in  dike,  14J0  c.  y.;  contract  amended 
for  dr.  alone,  9i|!  o.  y.,  91, 1271.  • 

1893.  Sanford  &  Brooks,  dike  constr.,  $4.68 
and  $5.42 1.  f.  ($37,690),  93, 1305. 

1894.  W.  H.  Ruark,  dike  constr.,  95,  1243. 
H.  Wilson,  dr.,  130  c.  y.  ($13,000),  96, 1245. 

1898.  J.  McCarthy,  dike  constr.,  $5.85  1.  f. 
($16,795);  contract  annulled  after  about  one-quarter 
completed  and  the  American  Bond  &  Trust  Co., 
bondsmen  of  Balto.,  Md.,  completed  contract 
June  5,  1899,  99, 1432. 

1900.    John  MUler,  dr.,  160  c.  y.,  01, 1418. 

1908.  Denmead  Bros.,  lumber,  $18  M,  09, 1224. 

1909.  R.  P.  Clarke  Co.,  lumber,  $17.80  M,  09, 
1224. 


American  Dredging  Co.,  dr.,  120  o.  y., 


ENGINEERS. 

Chief  of  Engineers.  R,  80, 115, 126;  81, 155: 
83,  151;  83,  157;  84,  159;  86,  149;  86,  144;  87, 
110;  88,  113;  89,  131;  90,  118;  91,  143;  93,  144; 
93,  156;  94,  143;  96,  164;  96,  150;  97,  184;  98, 
187;  99,  217;  00,  247;  01, 286;  03,  207;  03,  204; 
04,201;  05,210;  06,221;  07,235;  08,247;  09,256; 
10,  293;  11,  317;  13,  378. 

In  charge: 

Capt.  C.  B.  Phillips,  1879-81.    K.,  80,  776,  897. 

S.  T.  Abert,  U.  S.  agent,  1881-91.  R.,  81,  971; 
83,  1038;  83,  820;  84,  994;  85,  984;  86,  918;  87, 
944;  88, 830;  89,  1015;  90, 1076. 

Lt.  Col.  P.  C.  Halns,  1891-92.    R.,  91, 1270. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  B,  93,  1056; 
93, 1303;  94, 961;  95, 1241. 

Maj.  C.  J.  Allen,  1896-1903.  R.,  96,  1054;  (Lt. 
Col.)  97,  1337;  98,  1203;  99, 1431;  00,  1721;  01, 
1417;  03, 1089;  03, 1050. 

Col.  A.  M.  Miller,  1904.    B.,  04, 1315. 

Lt.  Col.  S.  S.  Leach,  1905.    R.,  05, 1161. 

Capt.  S.  Cosby,  1906-08.  R,  06,  1099;  (Maj.) 
07, 1173;  "08, 1219. 

Maj.  J.  J.  Morrow,  1909.    B.,  09, 1222. 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1350. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  B.,  11, 1456;  13, 
1676. 

Assistant.    J.  M.  Wolbrect.    R.,  80, 898. 

LEGAL  PROCEEDINGS. 

U.  S.  circuit  court,  1900,  In  suits  for  damages  be- 
cause of  alleged  injury  to  oyster  beds  by  R.  imp., 
rendered  a  verdict  in  favor  of  the  U.  S.,  00, 1721. 

OPERATIONS. 

1880-81.    58,809  c.  y.  dr.,  81, 972. 

1881-88,  137,989  c.  y.  dr.  from  West  Pt.  Chan., 
83, 1039. 

1883-83.  135,606  c.  y.  dr.  from  West  Pt.  Bar, 
83,  821. 

1884-85.    75,917  0.  y.  dr.,  85, 985. 

1886-86.    87,421  c.  y.  dr.,  86, 919. 

1886-87.    140,162  o.  y.  dr.,  87, 946. 

1888-89.    223,500  c.  y..  dr.,  89, 1016. 

1890-91.    Dr.  m  progress,  91, 1271. 

1891-93.    166,130  c.  y.  dr.,  93, 1058. 

1893-93.  Constr.  of  dike  at  West  Pt.  Bar  in 
progress,  93, 1304.  ,  , 

1893-94.  7,456  1.  f.  dike  constr.,  and  183  1.  f 
shore  connection  made,  94,  964;  96, 1243. 

1894-96.  1,600  1.  f.  of  brush  and  pile  aike 
constr.  at  West  Pt.  Bar,  and  38,070  c.  y.  dr.,  95, 
1243, 1244. 

1896-96.    69,355  c.  y.  dr.,  96, 1056. 

1898-99.  2,700  1.  f.  of  dike  contracted  for,  667 
1.  f.  constr.,  99, 1431.  .  ^^  , 

1899-00.  10  fascines  and  2  mattresses  weightta 
with  sand  bags  placed  around  dike  at  West  Pt. 
Bar  to  check  erosion  by  the  tidal  current  which  had 
taken  place,  00, 1721.  ^, 

1900^1.  22,725  c.  y.  dr.,  main  dike  strength- 
ened, and  400'  transverse  dike  built,  01, 1417. 


♦Allotment. 

1  $167.03  trans,  to  consolidated  app. 

'  $1,000  trans,  to  Mattaponi  R.,  from  $23,000  allot.,  leaving  $22,000. 

» $1,220.37  trans,  to  allot,  tor  Pamunkey  E. 


rSee  pp.  14-22  for  l 
LexplanatlODS,  etcj 
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1901-03.  9,262  o.  y.  dr.,  08, 1089. 

1903-04.  Repairs  to  dike,  04, 1315. 

1904-05.  FlEuit  and  32  breaks  ia  dike  repaired, 
05, 1161. 

1905-06.  Reconstr.  of  dikes  continued,  06, 
1099. 

1908-09.  3,192 1.  f.  dike  reconstr.,  09, 1222. 

1909-10.  S,032  1.  f.  dike  reconstr.  and  plant 
repaired,  10, 1350. 

1910-11.  Completion  oJ  new  liull  tor  com- 
bined steam  pile  driver  and  derrick  boat,  repair  of 
plant,  and  misc.  work;  proj.  75%  completed,  11, 
317  1456. 

1911-13.  Floating  plant  oonstr.  and  repaired, 
13, 1676. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  and  of  orig.  condition,  95, 1241. 
Damage  by  storm,  09, 1223. 

PROJECTS. 

By  Capt.  Phillips,  1880,  imp.  of  E.  from  West 
Pt.  to  the  mouth  by  excavation  of  a  chan.  22'  x  400' 
1.  w.,  with  the  formation  of  a  basin  in  front  of  the 
wharves;  est.,  $256,000,  80,  777;  85,  984;  87,  946. 

Modified,  1887,  by  the  addition  of  a  dike  extend- 
ing from  the  bank  opposite  West  Pt.,  increasing 
the  total  est.  to  $309,760,  87,  946;  93, 1057. 


By  Maj.  Davis,  1894,  dr.  West  Pt.  Chan,  by 
contact,  the  material  to  be  deposited  behind  the 
dike  at  that  place;  and  for  the  constr.  of  subsidiary 
dikes  needed  to  retain  the  matei'ial  so  deposited, 
by  hired  labor  and  open-market  purchases,  and  the 
use  of  U.  S.  plant,  96, 1243. 

By  Lt.  Col.  Allen,  1897,  modification  of  the  pro], 
by  extending  the  existing  dike  on  the  right  of  the 
upper  part  of  the  dr.  chan.  so  as  to  mamtain  the 
lower  part  of  that  chan.,  98, 1204 

Capt.  Hannum  of  opinion  that  R.  not  worthy  of 
further  imp.;  available  d.  of  201  sufficient  for 
"present"  and  prospective  C,  11, 1457. 

SURVEYS. 

Au.  act  Mar.  3, 1879,  79,  95;  made,  1880,  by  Capt. 
Phillips,  80,  897. 

Sur.  of  West  Pt.  Bar  made,  J892,  by  Maj.  Davis, 
93,  1304. 

Ex.  West  Pt.  Bar  made,  1897,  by  Lt.  Col.  Allen, 
97, 1338. 

Ex.  of  the  Chans,  made,  1899,  by  Lt.  Col.  Allen, 
00, 1721. 

Of  West  Pt.  Bar,  OS,  1161;  10, 1350. 

Of  Potopotank  Bar,  06, 1100. 

Maps: 

85,  986;  87,  946;  94,  964. 

Vicinity  of  West  Pt.,  86,  919;  87, 946. 


K-305 


MATTAPONI  RIVER,  VA. 


APPROPRIATIONS. 


1880, 

1881, 

1884, 

1886,  . 

1888, 

1890, 

1892, 

1894, 

1896, 

1903, 

1905/ 

1907, 

1908/ 

1909, 

191C 

1911, 
1912, 


$2,500.00,80, 

3,300.00,81, 

2,500.00,84, 

5,000.00,86, 

3,000.00,88, 

3,000.00,90, 

4,000.00,93, 

4,000.00,95, 

2,500.00,96, 

*800. 00,  03, 

*5, 500. 00,  05, 

*  15,981.  31,  09, 

*8,500.00  07, 

*2  2,200.00\n„ 

*>  1,000. 00/""' 

*7, 500. 00,  09, 

*' 1,000. 00 

*  s  800. 00 

*3,000.00 

*17,000.00 

*5,000.00,  11, 

10,000.00,13, 


114,  773. 

969. 

992. 

916.. 

827. 

1073. 

1061. 

1248. 

1061. 

1064. 

1163. 

1225, 1226. 

1175. 

1226 

1226. 


10,  296, 1356. 


1460. 
1678. 


Total,      96,081. 31  (incl.  misc.,  $96,591.31,  13, 
1678). 
COMMERCE. 

Important,  75,  ii,  168. 

Imp.  of  benefit  to  C.    In  1894,  39,300  t.,  97, 1343. 

Description  of,  99, 1434;  00, 1723. 

Work  of  great  benefit  to  C,  03,  216. 

Shipments  facilitated,  and  rates  reduced  by  imp. , 
05,212;  13,380. 

In  1911,  74,000±  t.,  13,  380, 1681. 

CONTRACTS. 

1887.    D.  A.  Gillies,  dike  constr.,  87,  941. 
1891.    H.  T.  Morrison  &  Co.,  constr.  of  plant, 
$6,129,  93, 1060. 
1900.   John  MiUer,  dr.,  23(ti  c.  y.,  01, 1420. 

1906.  C.  P.  Grim,  dr.,  29it  c.  y.,  06, 1101. 

1907.  Miner  Engineering  Co.,  dr.,  29H  c.  y.; 
Miner  Engineering  Co.,  dr.,  35t  C.  y.,  08, 1222. 

■    1909.    MinerEngineeringCo.,  dr.,  230  0.  y.,  10, 
1356. 
1911.    W.  H.  Erench,  dr.,  19J*  o.  y.,  13,  1679. 


ENGINEERS. 

Chief  of  Engineers.  R.,  75,  96;  80,  114;  81, 
155;  83,  150;  83,  156;  84;  168;  86,  148;  86,  143; 
87,  109;  88,  112;  89,  129;  90,  116;  91,  144;  93, 
145;  93,  156;  94,  144;  95,  166;  96,  151;  97,  185; 
98, 188;  99,  218;  00,  249;  01,  287;  03,  214;  03, 
214;  04,  212;  06,  211;  06,  222;  07,  236;  08,  248; 
09, 267;  10,  295,  308;  11,  318;  13,  379. 

TtI    dl.3r1*SG  * 

S.  T.  Abort'  U.  S.  agent,  1876-91.  R.,  75, 95;  80, 
770;  81,  968;  83,  1033;  83,  817;  84,  991;  85,  979; 
86,  916;  87,  940;  88,  826;  89, 1012;  90,  1072. 

Lt.  Col.  P.  C.  Hains,  1891-92.    R.,  91, 1273. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  R.,  93,  1069; 
93,  1306;  94,  966;  96, 1246. 

Maj.  C.  J.  Allen,  1896-1903.  R.,  96,  1058;  (Lt. 
Col.)  97,  1342;  98,  1206;  99, 1433;  00,  1722;  01, 
1419;  03, 1098;  03, 1063. 

Col.  A.  M.  MUler,  1904.    R.,  04, 1329. 

Lt.  Col.  S.  S.  Leach,  1905.    R.,  06, 1162. 

Capt.  S.  Cosby,  1906-08.  R.,  06,  1100;  (Maj.) 
07, 1174;  08, 1221. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1224. 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1362. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  R.,  11, 1468;  13, 
1677. 

OBSTRUCTIONS. 

Description  of,  09, 1433. 

OPERATIONS. 

1880-81.  Derrick,  derrick  boat,  CLuarter-boat, 
and  scows  constr.,  81,  969. 

1881-83.  2,016  snags,  1,378  logs  and  trees,  and 
4  wrecks  removed,  cleaning  13  m.  of  E.,  83,  1034. 

1883-83.  94  snags,  279  logs  and  trees,  and  1 
wreck  removed,  83, 818. 

1886-87.    242 1.  f.  of  dike  built,  77,  941. 

1887-88.  1,179  1.  t.  of  pile  dike  built,  and  430 
logs,  snags,  trees,  and  stumps  removed,  29  mats 
built  and  smik,  88,  827. 

1888-89.  79  round  piles  and  2,400',  b.  m., 
sheet  piles  driven,  and  102 1.  f.  wall  pieces  fastened 
by  hired  labor,  89, 1012. 


♦Allotments. 

I  Part  of  an  allot,  of  $10,000;  remainder  returned  to  Treas. 

*  Trans,  from  Occoquan  Creek. 


8  Trans,  from  Carters  Creek. 

*  Trans,  from  York  E. 

'  Trans,  from  Pamunkey  R. 
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1889-90.  Dikes  already  in  process  of  constr. 
finished,  and  243  1.  (.  ol  addl.  worlj  built  by  hired 
labor,  90, 1072. 

1891-92.  .165  snags,  27  logs,  and  270  overhang- 
ing trees  remoTed,  93, 1060. 

1892-93.  Work  of  removing  snags  and  similar 
obstr.  in  progress,  93, 1307. 

1893-94.  66  snags,  41  drift  logs,  and  16  over- 
hanging trees  removed,  94, 967. 

1894-95.  29  snags,  14  logs,  and  5  overhanging 
trees  removed,  96, 1247. 

1899-00.  24  snags,  4  logs,  and  a  sunken  ferry 
scow  removed,  00, 1723. 

1901-02.    10,285  0.  y.  dr.,  08, 1098. 

61  snags  and  other  obstr.  removed. 


1903-04. 
04, 1329. 

1906-06. 
06, 1100. 

1906-07. 


27  snags  and  other  obstr.  removed, 


l,873o.  y.dr.;  contractor's  dr.  libeled 
and  removed  from  work,  07, 1174. 

1907-08.    3,552  c.  y.  dr.,  08, 1221. 

1908-09.  63,903  c.  y.  dr.  and  wreck  and  54 
snags  removed,  09,  1224.  148  snags,  etc.,  and  355 
trees  removed  by  snagboat,  09, 1225. 

1909-10.  168snags,  etc.,  117  trees,  and  1  wreck 
removed  by  snagboat;  37,812  c.  y.  dr.,  18  logs  and 
2  small  wrecks  removed,  10, 1352. 

1910-11.  Bepairs  to  snagboat  imder  way,  11, 
1459. 

1911-12.  TJ.  S.  snagboat  removed  107  snags,  18 
drift  logs,  and  102  overhanging  trees;  rebuilding 
dr.  Datecarlia,  12, 1677. 

PHYSICAL,  CHABACTEBISTICS. 

Description  of,  76,  ii,  166,  167,  168,  169;  80,  771; 
9S,  1206:  02, 214. 

List  of  obstr.,  75,  ii,  167, 168;  80, 771. 

Eises  in  Va.,  flows  se.  for  120±  m.,  to  empty 
into  York  R.  at  West  Ft.,  Va.;  navigable  to  Aylett, 


39  m.  above,  and  16  m.  more  for  lighters  and  rafts 
to  Mundy  Br.,  12,  379,  380. 

PROJECTS. 

By  S.  T.  Abert,  1876,  removal  of  snags  and 
wrecks,  and  excavation  of  chan:  from  head  of 
navigation  to  Line  Tree  Bar,  having  6J'  at  1.  w.- 
est.,  134,069,  76,  il,  169, 170. 

In  1884  S.  T.  Abert  proposed,  in  addition,  dikes 
at  Robinson  and  Latan^  Bars;  est.,  138,000,  86. 
979;  86, 143,  916;  87,  941. 

Congress,  1892,  au.  that  $1,500  of  the  }4,000  app. 
1892  should  be  expend,  between  Ayletts  and 
Guineas  Brs.,  93, 1307.  Similar  provision  made  in 
1894,  96,  1247;  maldng  cost  or  extended  proj. 
$72,100,  12,  379. 

By  Maj.  Davis,  1894,  expend,  of  available  funds 
in  making  such  sur.  as  might  be  required,  in  dr. 
and  removing  obstr.,  and  m  repairing  dikes,  the 
dr.  to  be  done  by  contract',  other  work  by  hired 
labor  and  the  use  of  U.  S.  plant,  96, 1247. 

Maj.  Morrow,  1909,  did  not  consider  R.  worthy  of 
imp.  further  tlian  contemplated  by  existing  proj., 
10,308. 

SURVEYS. 

By  Col.  Crozet,  1828,  76,  ii,  166. 

Ex.,  1874,  75,  95. 

Sur.  made,  1895-96,  by  Maj.  Davis,  96, 1247:  96, 
1060. 

Ex.  of  Line  Tree  and  Latan^  Bars  by  Lt.  Col. 
Allen,  1897,  97, 1342. 

Ex.  at  various  bars,  06, 1162. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909,  by  Maj. 
Morrow,'  10,  308. 

Between  Aylett  and  Latent  Bars,  10, 1352. 

Maps.  86,  980;  87,  941;  88,  827;  90,  1075;  10, 
1356. 
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PAMUNKEY  RIVEE,  VA. 


APPROPRIATIONS. 

1880,   $2,600.00,80,776. 


1881, 
1882, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896 
1903, 
1905, 
1907, 
1909, 
1910, 
1911, 


2,500.00,81,971. 

2,500.00,82,1038. 

5,000.00,86,918. 

3,000.00,88,830. 

3,000.00,90,1075. 

3,000.00,92,1063. 

2,000.00, 94, 145;  95, 1261. 

2,000.00,96,1063. 

*  1,000. 00,  03,1065. 
*3,400.00,  05,  1164. 

*  5, 600. 00,  07,  1176. 
*!  6, 700. 00,  09, 1229. 

10,000.00,10,1358. 
*6,000.00,  11,1463. 
"1,220.37,12,1682. 


Total,    68,320.37  (incl.  misc.,  $58,820.37,  12, 
1682). 
COMMERCE. 

Important,  75,  Ii,  163, 165. 

1894,  42,250 1.,  the  greater  part  ol  which  was  BB. 
ties  and  lumber,  97, 1346. 

Scarcely  any  on  5  m.  immediately  below  Han- 
overtown,  02, 216. 

Shipments  facilitated  and  rates  somewhat  re- 
duced by  imp.,  06,  213. 

1911,  62,000  t.,  12, 1683. 

CONTRACTS. 

1887.  F.  A.  Smith,  dike  constr.,  $3.55  1.  f.,  87, 
943. 

1900.  John  Miller,  dr.,  23*  o.  y.,  01, 1422. 

1906.  C.  P.  Grim,  dr.,  29i4;  c.  y.,  06, 1102. 

1907.  Miner  Engineering  Co.,  dr.,  29if  c.  y., 
08, 1224. 

1908.  Andrew  Miller,  piles.  Bit  I.  f.,  09,  1229. 


1909.  Miner  Engineering  Co.,  dr.,  19*  c.  y.,  10, 
1358. 

1911.  W.  H.  French,  dr.  about  46,000  c.  y. 
18J*  c.  y.,  12, 1682. 

ENGINEERS. 

CUef  of  Engineers.  R.,  75,  96;  79,  95;  80, 
115,  125;  81,  155;  88,  150;  83,  156;  84,  158;  85, 
148;  86,  144;  87,  110;  88,  112;  89,  130;  90,  117; 
91,  145;  92,  146;  93,  167;  94,  146;  95,  166;  96, 
161;  97, 187;  98,  189;  99,  219;  00,  250;  01,  288; 
02,216;  03,215;  04,213;  05,212;  06,223;  07,237; 
08,  249;  09,  258;  10, 296;  11,  319;  12,  381. 

In  cliarge: 

S.  T.  Abert,  U.  S.  C.  E.,  1875;  76,  95.  B.,  75, 
11, 162. 

Capt.  C.  B.  Phillips,  1879-80;  79,  88.  K,  80, 
904. 

S.  T.  Abert,  TJ.  S.  agent,  1880-91.  R.,  80, 773;  81, 
970;  82,  1036;  83,  819;  84,  992;  86,  982;  86,  917; 
87,  942;  88,  828;  89, 1013;  90, 1074. 

Lt.  Col.  P.  C.  Hains,  1891-92.    R.,  91, 1275. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  R.,  92,  1062; 
93, 1308;  94, 968;  95, 1249. 

Maj.  C.  J.  Allen,  1896-1903.  R.,  96,  1062;  (Lt. 
Col.)  97,  1344;  98,  1208;  99,  1435;  00,  1724;  01, 
1421;  02, 1099;  03, 1064. 

Col.  A.  M.  Miller,  1904.    R^  04, 1330. 

Lt.  Col.  S,  S.  Leach,  1905.    R.,  05, 1163. 

Capt.  S.  Cosby,  1906-08.  R.,  O6,,1101;  (Maj). 
07,  1176;  08,  1223. 

Maj.  J.  J.  Morrow,  1909.    R.,  09, 1228. 

Capt.  W.  T.  Hannum,  1910.    R.,  10, 1357. 

Lt.  Col.  W.  C.  Langfltt,  1911-.  R.,  11. 1462;  12. 
1681. 

Assistant.    J.  M.  Wolbrect.    R.,  80,904. 


♦Allotment. 

I  H.  D.  311,  6l3t,  2d. 


'  $7,600  less  $800  trans,  to  Mattaponi  R. 
« Trans,  from  app.  lor  York  R. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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OFESATIONS. 

1880-81.  600  logs  and  snags  removed  from  the 
Chan.,  81, 971. 

1881-82.  1,721  logs,  snags,  and  trees,  and  8 
wrecks  removed,  iiiip.  20  m.  of  B.,  82, 1037. 

1886-87.    298 1.  f.  of  dike  built,  87,  943. 

1887-88.  673  1.  f.  of  dike  built;  310  logs,  snags, 
stumps,  and  trees  removed;  12  mats  built  and 
smik,  88, 829. 

1889-90.  90  trees,  logs,  and  snags  removed; 
repairs  made  to  dikes  at  Skidmores  and  Spring 
Bars;  666  1.  f .  pile  and  brush  dike  built  at  Skid- 
mores  Bar  by  mred  labor;  8,076  o.  y.  dr.  under 
contract,  90, 1074. 

1891-92.  140  snags  removed  from  chan.,  and 
103  trees  cleared  from  banks,  92, 11)63. 

1893-94.  61  snags,  23  logs,  and  80  overhanging 
trees  removed,  94, 969. 

1894-95.  76  snags,  35  sunken  logs,  and  36  over- 
hanging trees  removed,  95, 1251. 

1899-00.  94  snags,  9  logs,  and  41  trees  re- 
moved from  Chan.,  00, 1724. 

1901-OS.    7,546  c.  y.  dr.,  02, 1099. 

1903-04.  281  snags  and  other  obstr.  removed, 
04, 1331. 

1905-06.  115  snags  and  other  obstr.  removed, 
06, 1101. 

1908-09.  8,885  0.  y.  dr.  and  4  snags  removed; 
14  dikes,  aggregating  2,332  1.  f.,  built;  100  snags, 
etc.,  208  trees,  and  1  wreck  removed  by  snagboat, 
09, 1228. 

1909-10.    22,193  c.  y.  dr.,  10, 1367. 

1910-11.  14  snags  and  6  overhanging  trees 
removed  between  New  Castle  Ferry  and  Wiits- 
house  by  tr .  S.  plant  and  hired  labor,  1 1, 1462. 

1911-12.  20,004  c.  y.  dr.  under  contract;  U.  S. 
snagboat  Ydrlc  removed  186  snags  and  other  obstr. 
from  R.  as  far  up  as  New  Castle  Ferry,  IS,  1681. 

FHYSICAI,  CHABACTEKISTICS. 

Description  of,  75,  u,  163,  164,  166;  80,  773;  88, 
828;  96, 1062;  02, 216. 

List  of  obstr.,  75,  ii,  163, 164, 166. 

Rise  in  R.  in  spring  of  1912,  reached  11'  m.  1.  w., 
12, 1681. 


Through  Bassetts  Bar  a  chan.  1,620'  1.  has  been 
dr.,  while  part  of  chan.  through  Hogans  Bar,  660' 
1.,  m  process  of  completion,  12, 1681. 

PLANS. 

By  S.  T.  Abert,  U.  S.  agent,  1875,  removing  obstr., 
such  as  wrecks,  snags,  and  bars;  est.,  £17,508,  76, 
ii,  163, 164, 166. 

PRIVATE  WORK. 

10,000  c.  y.  dr.  by  Southern  Ey.  Co.  at  West  Pt., 
03, 1064. 

PROJECTS. 

By  Capt.  PhUlips,  1880,  imp.  R.  by  dr.  through 
sand  and  gravel  bars,  and  removal  of  snags,  logs, 
and  similar  obstr.,  forming  a  chan.  6'-0'  x  40  1.  w.; 
est.,  $19,641,  80,  905,  906.  Increased  in  1886  to 
provide  for  addl.  work  on  lower  bars  to  $28,300, 
86, 983;  87,  943;  91, 1276. 

By  Maj.  Davis,  1894,  use  of  available  funds  in  dr. 
and  removing  obstr.,  the  former  by  contract  and 
the  other  work  by  hired  labor  and  use  of  U.  S.  plant, 
95,  1250.  Orig.  proj.  modified  to  provide  for  the 
rectification  of  the  bank  near  Skidmores  Bar,  96, 
1261. 

Amended,  1908,  to  provide  only  for  securmg 
Chan.  7'  x  100',  Bassett  Ferry  to  mouth,  by  dr., 
dikes,  and  snagging;  est.,  $66,000,  and  about  $1,000 
an.  mainten,,  08, 260. 

SURVEYS. 

By  C.  B.  Shaw,  1836,  76,  ii,  163. 

Ex.,  1874,  76, 96,  ii,  162. 

An.  act  Mar.  3,  1879;  made,  1880,  by  Capt.  Phil- 
lips, 79,  96;  80,  904. 

Sur.  made.  1894-95,  by  Maj.  Davis,  95, 1260. 

Ex.,  1897,  by  Lt.  Col.  Allen,  97, 1345. 

Ex.  of  BucMand,  Hogan,  and  Sprmg  Bars,  05, 
1163. 

Minor,  at  Bassett,  Hogan,  and  Buckland  Bars, 
12, 1681. 


Skidmores  and  Foxes  Bars,  86,  982;  87, 942. 
88,  828;  90, 1074. 
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Corps  of  ETngfneers,  U.S. Army. 
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L.— NORFOLK,  VA.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Norfolk,  Va. 

Note.— The  folio-wing  list  ot  waterways  begins  with  waterways  that  follow  directly  after  the  end  of 
District  I  list.  The  waterways  of  District  T  begin  at  the  end  of  a  short  line  which,  beginning  where 
District  I  list  ends,  proceeds  across  the  peninsula  to  the  waters  of  Chesapeake  Bay.  By  this  plan  is 
preserved  the  geographical  listing  which  experience  proves  the  most  convenient. 


L    1  Metomkin  Inlet,  Va.  (*) 
L    2  Metomkin  B.,  Va.  (1)    ~ 
L    3  Parker  Cr.,  Va.  (8) 
L    4  FoUy  Cr.,  Va.  (») 
L    5  Cross  Cr.,  Va.  (4) 
L    6  Longboat  Or.,  Va.  (1) 
Ii    7  Wacliapreague  Inlet,  Va.  (*) 
L    S  Hummock  Chan.,  Va.  (7) 
I.    9  Great  Chan.,  Va.  (8) 
L  10  Floyds  B.,  Va.  (8) 
L  11  Fhmey  Cr.,  Va..(8) 
L  13  Brandlord  Chan.,  Va.  (7) 
L 13  Horseshoe  Lead,  Va.  (7) 
L  14  Millstone  Cr.,  Va.  (13) 
L  15  Little  Machlpongo  Inlet,  Va.  (*) 
L  16  The  Swash,  Va.  (15) 
L 17  Polk  Cr.,  Va.  (16) 
L  18  Revel  Cr.,  Va.  (15) 
L  19  Little  Sloop  Chan.,  Va.  (15) 
L  80  Sloop  Chan.,  Va.  (15) 
L  81  North  Inlet,  Va.  (15) 
L  88  Curger  Chan.,  Va.  (81) 
L  83  North  Chan.,  Va.  (81) 
L  84  Great  Machlpongo  Inlet,  Va.  (*) 
L  85  Great  Machlpongo  K.,  Va.  (84) 
L  86  Castle  BIdge  Or.,  Va.  (85) 
L  87  The  Deeps,  Va.  (85) 
L  88  Point  Cr.,  Va.  (87) 
L  89  The  Buckhom,  Va.  (87) 
L  30  The  Outlet,  Va.  (87) 
L  31  Goulds  Marsh  Chan.,  Va.  (84) 
L  38  Bowes  Hole  Chan.,  Va.  (84) 
L  33  Second  Chan.,  Va.  (84) 
L  34  Sand  Shoal  Inlet,  Va.  (*) 
L  35  Lone  Chan.,  Va.  (34) 
L  36  MIttlgy  Chan.,  Va.  (34) 
L  37  Ecklchy  Chan.,  Va.  (34) 
L  38  Sand  Shoal  Chan.,  Va.  (34) 
L  39  Cockle  Point  Cr.,  Va.  (38) 
L  40  The  Thoroughfare,  Va.  (38) 
L  41  Indlantovm  Cr.,  Va.  (40) 
L  48  New  Marsh  Chan.,  Va.  (38) 
L  43  Bunnlng  Chan.,  Va.  (38) 
L  44  Man  and  Boy  Chan.,  Va.  (38) 
'  L  45  Mike  Chan.,  Va.  (34) 


L  46  New  Inlet,  Va.  (*) 

L  47  Great  Drum  Drain,  Va.  (46) 

L  48  Ship  Shoal  Inlet,  Va.  (*) 

L  49  Main  Ship  Shoal  Chan.,  Va.  (48) 

L  60  Thorns  Cr.,  Va.  (49) 

L  51  Cut-off  Cr.,  Va.  (49) 

L  58  Black  Bock  Chan.,  Va.  (48) 

L  53  Little  Inlet,  Va.  (») 

L  54  Mink  Island  B.,  Va.  (53) 

L  56  Muddy  Cr.,  Va.  (63) 

L  56  Smith  Island  Inlet,  Va.  (*) 

L  57  Magothy  B.,  Va.  (56) 

L  68  The  Thoroughfare,  Va.  (57) 

L  59  Chesapeake  B.,  Va.  ('>') 

L  60  Fisherman's  Inlet,  Va.  (59) 

L  61  Old  Plantation  Cr.,  Va.  (59) 

L  68  Cape  Charles  City  H,  Va.  (69) 

L  63  Kings  Cr.,  Va.  (59) 

L  64  Cherrystone  Inletj  Va.  (69) 

L  65  Old  Castle  Cr.,  Va.  (64) 

L  66  The  Gull,  Va.  (59) 

L  67  Mattawoman  Cr.,  Va.  (59) 

L  68  Hungers  Cr.,  Va.  (59) 

L  69  Jacobus  Cr.,  Va.  (68) 

L  70  Nasawaddox  Cr.,  Va.  (69) 

L  71  Church  Cr.,  Va.  (70) 

L  78  Warehouse  Cr.,  Va.  (70) 

L  73  Occohannock  Cr.,  Va.  (59) 

L  74  Maps  Cr.,  Va.  (73) 

L  75  Craddock  Cr.,  Va.  (69) 

L  76  Nandua  Cr.,  Va.  (59) 

L  77  Curratuck  Cr.,  Va.  (76) 

L  78  Back  Cr.,  Va.  (76) 

L  79  Butchers  Cr.,  Va.  (69) 

L  80  Pungoteague  Crn  Va.  (69) 

L  81  TarklU  Cr.,  Va.  (80) 

L  88  Machotank  Cr.,  Va.  (59) 

L  83  Onancock  Cr.,  Va.  (69) 

L  84  Flnneys  Cr.,  Va.  (83) 

li  85  Chesconnessex  Cr^  \aJ  (59) 

WESTERN  SHOBE,  CHESAPEAKE  BAT. 

L  86  Poquoson  B.,  Va.  (59) 
L  87  Cheeseman  Cr.,  Va.  (86) 


*  Empties  into  Atlantic  Ocean. 

'This  point  is  the  northern  limit  of  the  Norfolk  District  on  the  Eastern  Shore  of  Chesapeake  Bay. 
Crossing  to  the  Western  Shore,  the  list  of  this  district  contmues  from  No  86. 
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L    88  Partridge  Cr.,  Va.  (86)  L,  15S 

li    89  Lambs  Cr.,  Va.  (86)  L  153 

L    90  Boberts  Cr.,  Va.  (86)  L  154 

L    91  Bennett  Ci.,  Va.  (86)  L  155 

L    92  Lloyd  B.,  Va.  (86)  L  156 

L    93  Back  B.,  Va.  (59)  L  157 

L    94  Northwest  Brancb,  Va.  (93)  L  158 

L    95  Tabbs  Cr.,  Va.  (94)  1, 159 

L    96  Southwest  Branch,  Va.  (93)  L  160 

L    97  Newmarket  Cr.,  Va.  (96)  L  161 

L    98  Harrison  Cr.,  Va.  (93)  L  163 

L    99  Hampton  Boads,  Va.  (69  L  163 

L  100  MiliCr.,  Va.  (99)  L  164 

L  101  Johns  Cr.,  Va.  (99)  L  165 

L  103  Hampton  Cr.,  Va.  (99)  L  166 

L,  103  Salters  Cr.,  Va.  (99)  L  167 

L  104  Newport  News  Or.  and  H.,  Va.  (99)  L,  168 

L  105  James  B.,  Va.  (99)  L  169 

L  106  Watts  Cr.,  Va.  (105)  L,  170 

L  107  Deep  Cr.,  Va.  (105)  L  171 

L  108  Warwick  B.,  Va.  (105)  L  173 

L  109  Potash  Cr.,  Va.  (108)  L  173 

L  110  Chintholm  Cr.,  Va.  (105)  L,  174 

L  111  Slfiff  Cr.,  Va.  (106)  L  176 

L  113  Grices  Bun,  Va.  (106)  L,  176 

J,  113  College  Cr.,  Va.  (105)  L  177 

1, 114  The  Thoroughlare,  Va.  (106)  L  178 

L  115  Back  B.,  Va.  (105)  L  179 

L  116  Archers  Hope,  B.,  Va.  (106)  L  180 

L  117  Powhatan  Or.,  Va.  (106)  L  181 
li  117  (a)    Jamestown  Isld.,   James    B.  Va.      L  183 

(105)  t,  183 

L  118  Chickahomlny  E.,  Va.  (105)  L  184 

L  119  Gordons  Cr.,  Va.  (118)  L  185 

L  130  Nettles  Cr.,  Va.  (118)  L  186 

L,  131  Blackstump  Cr.,  Va.  (118)  L  187 

L  133  Yarmouth  Cr.,  Va.  (118)  L  188 

L  133  Shipyard  Cr.,  Va.  (118)  L  189 

L  134  Uncles  Neck  Cr.,  Va.  (118)  L  190 

L  135  Hog  Neck  Cr.,  Va.  (118)  L  191 

L  136  Diascond  Cr.,  Va.  (118)  L  193 

J  137  Johnsons  Cr.,  Va.  (118)  L  193 

L  138  Laceys  Cr.,  Va.  (118)  L  194 

L  139  Old  Neck  Cr.,  Va.  (118)  L,  195 

L  130  Parsons  Cr.,  Va.  (118)  L  196 

L  131  Morris  Cr.,  Va.  (118)  L  197 

li  133  Horse  Bridge  Cr.,  Va.  (118)  L  198 

L  133  Kennon  Cr.,  Va.  (105)  L  199 

1, 134  Klttcwan  Cr.,  Va.  (105)  L  300 

L  135  Mapsco  Cr.,  Va.  (134)  L  301 

L,  136  Courthouse  Cr.,  Va.  (106)  L  303 

L  137  Herring  Cr.,  Va.  (105)  L  303 

L  138  Ktmages  Cr.,  Va.  (105)  L  304 

L  139  Eppes  Cr.,  Va.  (105)  L,  305 

L,  140  Curies  Swamp  Cr.,  Va.  (106)  L  306 

L  141  Four  MUe  Cr.,  Va.  (105)  L,  307 

L,  143  Cornelius  Cr.,  Va.  (106)  L  308 

L  143  Almond  Cr.,  Va.  (106)  L,  309 

L  144  GUlls  Cr.,  Va.  (106)  L  310 
L  146  Albro  Cr.,  Va.  (105) 

L  146  Fallhig  Cr.,  Va.  (105)  L  311 
L  147  Ktngsland  Cr.,  Va.  (105) 

li  148  Bockdale  Cr.,  Va.  (105)  L  313 

L  149  The  Brook,  Va.  (105)  L  313 

L  160  Appomattox  B.,  Va.  (106)  L  314 

li  161  SwUt  Cr.,  Va.  (160)  L  316 


BaUey  Cr.,  Va.  (106) 

Powells  Cr.,  Va.  (106) 

Flor  de  Hundred  Cr.,  Va.  (106) 

Wards  Cr.,  Va.  (106) 

Chlppoak  Cr.,  Va.  (105) 

Grays  Cr.,  Va.  (105) 

Cobham  Or.,  Va.  (105) 

Lawns  Cr.,  Va.  (105) 

Pagan  Cr.,  Va.  (106) 

Cypress  Cr.,  Va.  (160) 

Jones  Cr.,  Va.  (160) 

Bagged  Island  Cr.,  Va.  (106) 

Chuckatuck  Cr.,  Va.  (105) 

Nansemond  B.,  Va.  (99) 

Western  Branch,  Va.  (166) 

Shingle  Cr.,  Va.  (166) 

Burnetts  Mill  Cr.,  Va.  (165) 

Bennett  Cr.,  Va.  (165) 

North  Cr.,  Va.  (166) 

Streeter  Cr.,  Va.  (99) 

Hoffler  Cr.,  Va.  (99) 

Elizabeth  B.  (and  Norfolk  H.),  Va.  (99) 

Western  Branch,  Va.  (173) 

Drum  Point  Cr.,  Va.  (174) 

Scott  Cr.,  Va.  (173) 

Southern  Branch,  Va.  (173^ 

Back  Cr.,  Va.  (177) 

Paradise  Cr.,  Va.  (177) 

St.  Julian  Cr.,  Va.  (177) 

Deep  Cr.,  Va.  (17>) 

Dismal  Swamp  Canal,  Va.  (181) 

New  MUI  Cr.,  Va.  (173) 

Sampsons  Cr.,  Va.  (173) 

Stuarts  Cr.,  Va.  (173) 

Pauls  Cr.,  Va.  (173) 

Old  MUI  Cr.,  Va.  (173) 

Albemarle  &  Ches.  Canal.,  Va.  (177) 

Mahi  Cr.,  Va.  (177) 

Hodges  Cr.,  Va.  (177) 

Newtons  Cr.,  Va.  (177) 

Tatems  Cr.,  Va.  (177) 

Eastern  Branch,  Va.  (173) 

Pescara  Cr.,  Va.  (193) 

Steamboat  Cr.,  Va.  (193) 

Indian  Cr.,  Va.  (193) 

Broad  Cr.,  Va.  (193) 

Ohio  Cr.,  Va.  (193) 

Smith  Cr.,  Va.  (173) 

Tarrant  Cr.,  Va.  (173) 

LamberfrCr.,  Va.  (173) 

Tanners  Cr.,  Va.  (99) 

WUIoughby  B.,  Va.  (99) 

Boush  Cr.,  Va.  (303) 

Mason  Cr.,  Va.  (303) 

Little  Cr.,  Va.  (69) 

Lynnhaven  Inlet,  Va.  (69) 

Lynnhaven  B.,  Va.  (307) 

Pleasure  House  Cr.,  Va.  (308) 

Western  Branch  Lynnhaven  B.,  Va. 

(308) 
Eastern  Branch  Lynnhaven  Bq  Va. 

(308) 
Broad  B.,  Va.  (308) 
Linkhom  B.,  Va.  (313) 
Eudy  IiUet,  Va.  (*) 
Owl  Cr.,  Va.  (314) 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 
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L  ai6  Oregon  Inlet,  N.  C.  (*)  t  877 

L  817  Roanoke  Sotmd,  N.  C.  (816)  t  278 

h  818  Bockliall  Cr.,  N.  C.  (817)  1.  379 

I,  219  Albemarle  Sound,  N.  C  (217)  I.  280 

L  230  Klttyhawk  B.,  N.  C.  (219)  1. 281 

L  331  Currituck  Sound,  N.  C.  (319)  L,  382 

I,  823  Jean  Gultes  Cr.,  N.  C.  (221)  L,  383 

L  233  Bcasleys  B.,  N.  C.  (331)  L  284 

L  284  Wells  Cr.,  ST.  C.  (233)  L  38S 

L  336  Janis  Chan.,  N.  C.  (221)  L,  286 

L  326  Lone  Oak  Chan.,  N.  C.  (221)  L  287 

L  227  Fosters  Cr.,  N.  C.  (231)  t,  888 

L  838  Strate  Cr.,  N.  C.  (331)  t,  289 

L  289  Whale  Head  B.,  N.  C.  (221)  L  290 

L  230  Kaccoon  B.,  N.  C.  (221)  L  391 

L  331  Jenkins  Cove,  N.  C.  (221)  I,  393 

L  233  Knott  Island  Chan.,  N.  C.  (821)  I,  393 

L  233  Back  B.,  Va.  (232)  L  394 

L  334  North  B.,  Va.  (333)  L  395 

I,  335  HeU  Cr.,  Va.  (334)  L  296 

L  236  Muddy  Cr.,  Va.  (234)  I,  397 

L  837  Nanneys  Cr^  Va.  (233)  L  Z9S 

L  238  Indian  Cr.,  N.  C.  (221)  I,  399 

L  339  BeUows  B.,  N.  C.  (331)  L  300 
L  340  North  Landing  R.,  Va.  and  N.  C.  (381)      l  301 

L  341  West  Neck  Cr.,  Va.  (340)  1, 303 

L  348  Ball  Cr.,  Va.  (840)  1, 303 
L  343  Albemarle  &  Chesapeake  Canal,  Va.      Xi  304 

Cut.  (340)  L  305 

L  844  Godlreys  Cr.,  Va.  (340)  1, 306 

L  345  Blackwater  Cr.,  Va.  (340)  L  307 

L  346  Northwest  B.,  Va.  and  N.  C.  (240)  i,  308 

L  847  The  Launch,  N.  C.  (840)  I,  309 

L  348  TuU  B.,  N.  C.  (347)  L  310 

L  349  Colniock  B.,  N.  C.  (821)  L  311 

L  250  Plney  Island  B.,  N.  C.  (249)  i,  313 
L  251  Albemarle  &  Chesapeake  Canal,  N.  C.      l  313 

Cut.  (249)  1314 

L  85SS  Cedar  Island  B.,  N.  C.  (331)  j,  315 

L  353  Cedar  B.,  N.  C.  (881)  1, 316 

L  354  Mary  Sanders  Cr.,  N.  C.  (831)  l  317 

L  855  Poplar  Branch  B.,  N.  C.  (221)  l  318 

L  256  Websters  Cr.,  N.  C.  (221)  L  319 

L  357  North  K.,  N.  C.  (319)  L  380 

'  L  258  Bamett  Cr.,  N.  C.  (257)  L  321 

L  259  Deep  Branch,  N.  C.  (267)  L  322 

L  860  Bump  Landing  Cr.,  N.  C.  (257)  L  323 
L  361  Albemarle  &  Chesapeake  Canal,  N.  C.      L  324 

Cut.  (260)  L  325 

L  262  Indian  Town  Cr.,  N.  C.  (267)  L  326 

L  263  Broad  Cr.,  N.  C.  (357)  L  327 

L  264  Pasquotank  B.,  N.  C.  (219)  L  328 

L  265  Raymonds  Cr.,  N.  C.  (364)  L  389 

L  866  Portohonk  Cr.,  N.  C.  (364)  L  330 

L  367  Areneuse  Cr.,  N.  C.  (364)  L  331 

L  368  Glovers  Cut,  N.  C.  (364)  L  333 

L  369  Coopers  Cr.,  N.  C.  (364)  L  333 

L  370  Turners  Cut,  N.  C.  (864)  L  334 

L  371  Dismal  Swamp  Canal,  N.  C.  (370)  L  335 

L  378  Joes  Island  Cr.,  N.  C.  (364)  L  336 

L  873  Possum  Quarter  Cr.,  N.  C.  (864)  L  337 

L  874  Knobbs  Cr.,  N.  C.  (364)  L  338 

L  875  Poindexter  Cr.,  N.  C.  (364)  L  339 

L  376  Tiber  Cr.,  N.  C.  (864)  L  340 


Charles  Cr.,  N.  C.  (364) 
Newbegun  Cr.,  N.  C.  (264) 
Paling  Cr.,  N.  C.  (378) 
Little  Flatty  Cr.,  N.  C.  (264) 
Flatty  Cr.,  N.  C.  (219) 
Little  B.,  N.  C.  (219) 
Symonds  Cr.,  N.  C.  (282) 
Deep  Cr.,  N.  C.  (282) 
Perquimans  R.,  N.  C.  (319) 
Owasoke  Cr.,  N.  C.  (283) 
Canaan  Cove,  N.  C.  (285) 
Sutton  Cr.,  N.  C.  (285) 
Mill  Cr.,  N.  C.  (286) 
Raccoon  Cr.,  N.  C.  (285) 
Minns  Cr.,  N.  C.  (219) 
Teopim  E.,  N.  C.  (319) 
Teopim  Cr.,  N.  C.  (292) 
Bethel  Cr.,  N.  C.  (292) 
Middleton  Cr.,  N.  C.  (292) 
Edenton  B.,  N.  C.  (219) 
Pembroke  Cr.,  N.  C.  (296) 
Chowan  B.,  N.  C.  (219) 
Boclcyhock  Cr.,  N.  C.  (298) 
DUlard  Cr.,  N.  C.  (298) 
Stumpy  Cr.,  N.  C.  (298) 
Catherine  Cr.,  N.  C.  (298) 
Warwick  Cr.,  N.  C.  (302) 
Trotman  Cr,  N.  C.  (302) 
Bennett  Cr.,  N.  C.  (298) 
Sarem  Cr.,  N.  C.  (298) 
Island  Cr.,  N.  C.  (298) 
Barnes  Cr.,  N.  C.  (398) 
Spikes  Cr.,  N.  C.  (298) 
Buclchorn  Cr.,  N.  C.  (398) 
Mud  Cr.,  N.  C.  (298) 
Blackwater  R.,  Va.  (298) 
Shaddocks  Cr.,  Va.  (312) 
Nottoway  Cr.,  Va.  (398) 
Rowanty  Cr.,  Va.  (314) 
Stony  Cr.,  Va.  (314) 
White  Oak  Cr.,  Va.  (316) 
Butterwood  Cr.,  Va.  (316) 
Sappony  Cr.,  Va.  (316) 
Waqua  Or.,  Va.  (314) 
Three  Cr.,  Va.  (314) 
Meherrin  R.,  N.  C.  (298) 
Liverman  Cr.,  N.  C.  (323) 
Darbys  Cr.,  N.  C.  (333) 
Carters  MIU  Cr.,  N.  C.  (383) 
Cat  TaU  Cr.,  N.  C.  (333) 
Reedy  Cr.,  N.  C.  (333) 
Potecasi  Cr.,  N.  C.  (333) 
Dead  Cr.,  N.  C.  (333) 
Catherhie  Cr.,  N.  C.  (398) 
Hodges  Cr.,  N.  C,  (398) 
WIccacon  Cr.,  N.  C.  (398) 
Chinkapin  Cr.,  N.  C.  (333) 
Goose  Cr.,  N.  C.  (398) 
Taylor  Pond,  N.  C.  (398) 
Deep  Swamp  Branch,  N.  C.  (336) 
Keel  Cr.,  N.  C.  (298) 
Mare  Branch,  N.  C.  (337) 
WiUow  Branch,  N.  C.  (398) 
Salmon  Cr.,  N.  C.  (398) 


*  Empties  into  Atlantic  Ocean, 


414    INDEX  TO  B.BPOETS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912, 


L  341  BatchelOT  B.,  N.  C.  (319)  L  370 

L  342  Cashai  B^  N.  C.  (341)  L  371 

L  343  Coshoke  B.,  N.  C.  (343)  L  373 

L  344  Sutton  Ct.,  N.  C.  (343)  L  3  73 

li  345  MIU  Cr.,  N.  C.  (343)  I^  374 

li  346  Bocktwlst  Cr.,  N.  C.  (343)  L  375 

1, 347  Honey  Cr.,  N.  C.  (343)  JL  376 

li  348  Broad  Cr.,  N.  C.  (343)  L  377 

L  349  Nine  lUUe  Cr.,  N.  C.  (343)  L  378 

li  350  Hoise  ThoiongUare,  N.  O.  (343)  1/  379 

1, 35 1  Eastmost  B.,  N.  C.  (341 )  L  380 

L  353  Boanoke  B.,  N.  C.  (341)  L.  381 

li  353  Middle  B.,  N.  C.  (353)  L  383 

L  354  ThorougMarc,  N.  C.  (353)  L,  383 

L  355  Broad  Cr.,  N.  C.  (353)  L  384 

L  356  Conine  Cr.,  N.  C.  (363)  L  385 

L  357  Coniot  Cr.,  N.  C.  (353)  L  386 

t,  358  Appletree  Gut,  N.  C.  (353)  L  387 

L  359  Wire  Gut,  N.  C.  (353)  I.  388 

li  360  Pigeon  Boost  Cr.,  N.  C.  (353)  L  389 

li  361  Poplar  Cr.,  N.  C.  (353)  L,  390 

li  363  Great  Cr.,  Va.  (353)  1. 391 

L  363  Flat  Cr.,  Va.  (353)  L,  393 

L  364  Allen  Cr.,  Va.  (353)  1 393 

L  365  Fast  Lynne  Cr.,  Va.  (353)  L  394 

li  366  Butcher  Cr.,  Va.  (353)  L,  396 

li  367  Staunton  B.,  Va.  (353)  L  396 

L  368  Blue  Stone  Cr.,  Va.  (367)  L  397 
L  369  lilttle  Boanoke  B.,  Va.  (367) 


Cub  Cr.,  Va.  (367) 
Falling  Cr.,  Va.  (367) 
Seneca  Cr.,  Va.  (367) 
Otter  B.,  Va.  (367) 
Goose  Cr.,  Va.  (367) 
Baek  Cr.,  Va.  (367) 
Blackwater,  Va.  (367) 
Difficult  Cr.,  Va.  (367) 
Dan  B.,  Va.,  and  N.  C,  (353) 
Bannister  Cr.,  Va.  (378) 
Hycootet  B.,  Va.,  and  N.  C.  (378) 
Blue  Cr.,  Va.  (363) 
Grassy  Cr.,  Va.  (363) 
Island  Cr.,  Va.  (363) 
Tarry  Cr.,  Va.  (353) 
Teets  Cr.,  Va.  (353) 
Dockery  Cr.,  Va.  (353) 
Three  Hill  Cr.,  Va.  (353) 
Hub  Quarter  Cr.,  N.  C.  (363) 
PIttard  Cr.,  N.  C.  (363) 
AUens  Cr.,  N.  C.  (363) 
Deep  Cr.,  N.  C.  (353) 
Looking  Glass  Cr.,  N.  C.  (353) 
Conlho  Cr.,  N.  C.  (353) 
Dlggons  Cr.,  N.  C.  (353) 
DevUs  Gut,  N.  C.  (353) 
Gardtners  Cr.,  N.  C.  (396) 
Conoby  Cr.,  N.  C.  (353) 


L-63 


CAPE  CHABLES  CITY  HARBOR,  VA. 


APPEOPBIATIONS. 

1890,  $25,000,91,1200. 
10,000,92,979. 
20,000,99,1478. 
20,000,02,1119. 
26,000,06,1194. 
25,000,07,1211. 
20,000,  10, 1389. 


1892, 
1899, 
1902, 
1905, 
1907, 
1910, 


Total,  145,000  (incl.  $250  received  by  annul- 
ment ol  contract,  $145,250, 13, 
1721). 

COMMEECE. 

Increased  in  1909  to  1,965,777 1.  above  that  ot  1901, 
03,  223;  10,  321. 
Effect  of  imp.  on  freight  rates  miknown,  10,  321. 
1911,  2,460,301 1.,  13,  411. 

CONTEACTS. 

1890.  American  Dredging  Co.,  dr.,  18$  c.  y., 
91  1199. 

1896.  Sandford  &  Brooks,  dr.,  13.9(|!  c.  y.,  p.  m. 
(13,000),  97,  1372.  J.  Keller  &  Son,  mattresses, 
$1.40  c.  y.,  and  St.,  $2.55  c.  y.  ($7,365.85),  97, 1372. 

1899.  C.  W.  Johnston,  j.  constr.:  Brash  mat- 
tress, $1.49  c.  y.;  St.,  $2.60  short  t.;  brash  in  place 
of  mattress  for  shore  end  of  s.  j.,  $1.25  o.  y.  ($39,- 
246.50),  00, 1770.      ' 

1903.  McLean  Contracting  Co.,  dr.,  32it!  c.  y., 
03, 1082. 

1005.    John  L.  Grim,  dr.,  19f 0  o.  y.,  06, 1133. 

1908.  L.  M.  Lewis,  dr.,  21J0  c.  y.,  s.  m.,  08, 
1268. 

ENGINEEES. 

Chlel  ol  Engbieers.  B^  89, 112;  90, 102;  91, 
130;  93,  130;  93,  142;  94,  131;  96,  149;  96,  136; 
97,  194;  98,  197;  99,  227;  00,  259;  01,  294;  03, 
222;  03,  224;  04,  223;  OS,  230;  06,  244;  07,  267; 
08, 273;  09, 281;  10, 321;  11, 343;  13, 410,  421. 


-  In  charge: 

Maj.  W.  F.  Smith,  U.  S.  agent,  1888-96.  E,  90, 
971,  973;  91,  1199;  93,  979;  93,  1227;  94,  904;  96, 
1146;  96, 971. 

Capt.  T.  L.  Casey,  1897-99.  E.,  97,  1370;  98, 
1229;  (Maj.)  99, 1478. 

Maj.  J.  B.  Qutnn,  1900-02.  E.,  00,  1768;  01, 
1463;  03, 1118. 

Capt.  E.  E.  Winslow,  1903-06.  E.,  03, 1081;  04, 
1373;  06, 1194;  (Maj.)  06, 1133. 

Maj.  Joseph  E.  Katm,  1907-09.  B,  07, 1211;  08, 
1267;  09, 1263. 

Lt.  Col.  M.  M.  Patrick,  1910-.  E,  10, 1388;  11, 
1600;  13, 1721. 

Assistant.    A.  Stierle.    B.,  90, 972. 

OPEEATIONS. 

1890-91.  107,079  c.  y.  dr.  from  the  H.  proper, 
H.  entrance,  and  Cherrystone  Inlet,  91, 1200. 

1898-99.  14,457  c.  y.,  p.  m.,  dr.,  and  723  c.  y. 
brush  mattress  and  2,648  c.  y.  st.  deposited  to  make 
400'  of  j.  at  Cherrystone  Inlet,  97, 1371. 

1899-00.  3,141  t.  St.  placed  in  n.  j.  and  200 
0.  y.  brush  and  195 1.  st.  placed  on  s.  j.,  00, 1769. 

1900-01.  209  t.  St.  placed  on  extension  to  n.  J., 
170  c.  y.  brush  and  699  t.  large  st.  placed  in  s.  j.; 
01, 1453. 

1903-03.    3,163  0.  y.  dr.,  03, 1081. 

1903-04.  63,677  C.  J.  dr.;  proj.  70%  completed, 
04  1373. 

1906^)6.    35,177  c.  y.  removed,  06, 1133. 

1906-07.  2850.  y.  removed,  contractors  stoppM 
operations,  and  contract  annulled  June  17,  1907, 
07, 1211. 

1907-08.    59,666  c.  y.,  s.  m.,  removed,  08, 1267. 

1908-09.  3,964  c.  y.,  s.  m.,  removed  from  inner 
H.,  17,966  c.  v.,  s.  m.,  from  point  at  the  turn  into 
Cherrystone  Inlet,  and  53,487  c.  y.,  s.  m.,  from  tne 
Chan,  ot  Cherrystone  Inlet;  the  work  last  men- 
tioned was  to  maintain  chan.  previously  dr.;  con- 
tract completed,  09, 1263. 


..ii^sMata 


rSee  pp.  14-22  for  I 
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1909-10.  Further  im;p.  to  the  extent  required 
by  the  adopted  proj.  considered  worthy,  10, 1388. 

PHTSICAIi  CHAKACTERISTICS. 

Description  of,  90, 976;  91, 1199. 
Vessels  drawing  12'  could  enter  H.  at  m.  1.  w., 
12,  411. 
Locality,  37  m.  ne.  ot  Norfolk,  Va.,  18, 410. 

PRIVATE  (CORPORATE)  WORK. 

In  1896-97  the  Philadelphia  &  Norfolk  RK. 
constr.  760'  ot  the  j.  at  Cherrystone  Inlet  in  addi- 
tion to  what  the  U.  S.  built,  97, 1371. 

PROJECTS. 

By  Maj.  Smith,  1890,  dr.  H.  and  entrance  thereto 
to  14'  below  m.  1. 1. ;  also  dr.  idian.  In  Cherrystone 
Inlet  and  across  Cherrystone  Bar  to  a  w.  of  100' 
and  200',  resp.,  and  d.  16'  at  m.  1.  t.,  with  constr. 
of  St.  contractive  works  at  H.  entrance;  est.,  $142,- 
340,  90,  979;  91, 1199. 


Act  July  13, 1892,  provided  that  no  money  should 
be  expend,  for  the  imp.  ot  this  H.  imtil  Its  owners 
should,  in  a  manner  satisfactory  to  the  Sec.  of 
.War,  grant  vessels  free  entry  except  for  the  pay- 
ment of  reasonable  wharf  charges,  and  should  pro- 
vide an  approach  to  the  wharves  not  less  than  40' 
w.  from  the  nearest  public  highway^  93, 1227;  this 


proviso  was  repealed  by  act  of  June  3, 1896,  96, 971. 
By  Maj.  Casey,  1899,  expend,  of  available  funds 
to  complete  n.  j.  and  commencement  of  the  one 
proposed  on  the  s.  side  ot  the  entrance,  99, 1478. 


SURVEYS. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Smith, 
90,  976. 

H.  and  approach  chan.  sur.  by  Maj.  Kuhn,  08, 
1267. 

Ex.  and  sur.  au.  act  Feb.  27, 1911,  with  view  to 
straightening  chan.  and  increasing  w.  (R.  to  come), 
18,  421. 


L-63(b) 


OYSTER  HARBOR,  VA. 


COMMERCE. 

Description  ot  local  oyster  and  flsh  industry,  etc., 
04, 1277. 

ENGINEERS. 

Chief  of  Engineers.    R.,  04, 193, 1276. 
Boards.    BEBH.    B.,  04, 1277. 
In  charge.    Col.  J.  A.  Smith.    R.,  04, 1275. 
Assistant.    C.  A.  Miner.    R.,  04, 1277. 


PHYSICAL,  CHARACTERISTICS. 

Description  of:  "Oyster,"  a  small  village  on  e. 
shore  of  peninsula,  about  lli^  m.  n.  of  li'^hthouse  at 
Cape  Charles,  and  somewhat  n.  of  e.  from  Cape 
Charles  City,  the  terminal  of  the  N.  Y.,  P.  &  N. 
E.R.,  on  Chesapeake  B.,  04, 1277. 

StfBVEYS. 

Ex.  au.  act  June  13, 
(untav.),i  04, 1275.    r    - 


1902.    R.  by  Col.  Smith 


L-61(a) 


CHERRYSTONE  CREEK,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84, 161. 

In  charge.    Capt.  T.  Turtle.    R.,  84, 963,  955. 

Assistants: 

W.  H.  Kimberly.    R.,  84, 965. 
I.  L.  Seager.    R.,  84,  954. 


SURVEY. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Turtle 
(R.  untav.),  84, 953,  955. 


L-70 


NASSAWADDOX  (Cteek)  RIVER,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 112. 
In  charge.    W.  F.  Smith,  U.  S.  agent,  1888. 
89, 916. 
Assistant.    A.  Stierle.    R.,  89, 916. 


R., 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89,  915. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  W.  F. 
Smith  (R.  untav.),  89,  915. 


L-73  OCCOHANIVOCK  (Creek)  RIVER,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 112. 
In  charge.    Maj .  W.  F.  Smith,  U.S.  agent,  1 
R.,  89,  913. 
Assistant.    A.  Stierle.    R.,  89, 914. 


PHYSICAX  CHARACTERISTICS. 

Description  of,  89,  914. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Smith  (R.  unfav.),  89, 913. 


L-76 

APPROPRIATIONS. 

1896,  13,000,  96, 1077. 

1899,  3,000,  99, 1479. 

1902,  *50,  03,  1066. 

1903,  *76,  04,  1319. 
1906,  *25,  06, 1166. 


Total,    2  6,150 


NANDUA  CREEK,  VA. 


COMMERCE. 

In  1891  the  trade  in  the  creek  amounted  to  be- 
tween $125,000  and  $150,000.  2  addl.  wharves 
constr.  since,  95, 1304. 

CONTRACT. 

.1899.    J.  Caller,  dr.,  .27*c.  y.  ($5,500),  00, 1772. 


*AUottment 

2  Unexpended  balance  ot  $12.; 


'  H.  D.  202,  58th,  2d. 
i  app.  trans,  to  Carters  Creek,  Va. 
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ENGINEEKS. 

CUef  ot  Engineers.  B.,  91, 146, 1283;  95, 170, 
177;  96,  1S6;  97, 195;  98,  198;  99,  228;  00,  260; 
01, 295;  02, 209;  03, 207;  04, 204;  OS,  214. 

In  cbaige: 

Lt.  CJol.  P.  C.  Hains,  1891.    B.,  91, 1284. 

Capt.  T.  L.  Casey,  1894-99.  B.,  95,  1302;  96, 
1076;  97, 1373;  98, 1229;  (Maj.)  99, 1479. 

Maj.  J.  B.  Quian,  1900-02.  B.,  00,  1771;  01, 
1454;  03, 1119. 

Lt.  Col.  Chas.  J.  AUen,  1903.    B.,  03, 1054. 

Col.  A.  M.  MiUer,  1904.    E.,  04, 1319. 

Lt.  Col.  Smith  S.  Leach,  1905.    E.,  05, 1166. 

Assistant.    J.  P.  White.    B.,  95, 1303. 

OFEBATIONS. 

1899-00.    10,950  c.  y.  dr.,  00, 17?2. 
1900-01.    8,185  0.  y.  dr.,  01, 1454. 


PHYSICAL  CHABACTEBISTICS.    (See  Sur- 
veys.) 
Description  of,  91, 1284;  9S,  1302. 

PBOJECTS. 

Capt.  Casey  in  1895  est.  cost  of  dr.  eban.  across 
the  oar  at  the  mouth,  8'  x  100'  m.  1.  w.,  would  be 
$6,000,  96,  1076. 

SUBVETS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1891,  by  Lt.  Col 
Hains  (B.  uufav.),  91, 1284. 

Sur.  au.  act  Aug.  17,  1894;  made,  1894,  by  Cant. 
Casey,  95, 1302. 

Ex.  by  Lt.  Col.  Allen  showed  much  shoaling,  03, 
1054. 

Becomiois.  by  Col.  Miller  showed  that  chan.  had 
shifted  bodily  s.;  expend,  useless  unless  regulating 
works  are  constr.;  cost  out  of  proportion  to  in- 
terests involved,  04,  1319.  Creek  regarded  as  un- 
worthy of  further  imp.  by  the  U.  S.,  05, 1166. 
95,1304. 


L-80 


PUNGOTEAGUE  CREEK,  VA. 


ENGINEEBS. 

Chief  ot  Engineers.    B.,  84, 151. 

In  cbarge.    Lt.  Col.  W.  P.  Craighill.    B.,  84, 
952. 

Assistant.   J.  L.  Seager.    B.,  84, 952. 


SUB  VET. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Lt.  Col.  Craig- 
hill (B.  unfav.),  84,  962. 


L-83  ONANCOCK  (Harbor  and)  RIVER,  VA. 


AFFBOPBIATIONS. 

1879,  $3,000,79,77. 
5,000,80,646. 

6,000,  91, 1198. 

6,511,93,978. 
13, 600,.  10, 1390. 


1880, 
1890, 
1892, 
1910, 

Total,  34,011 

COMMEBCE. 

Important,  79,  511,  717;  79,  717. 
Advantages  consequent  upon  imp.,  80,  647. 
1911,  48,057  t.,  18, 1723. 

Vessels  of  7'  draft  can  reach  Onancock,  Va.,  at 
m.  1.  w.,  13, 412. 

CONTBACTS. 

1879.  D.  Constantino,  dr.,  njt  c.  y.,  80, 646. 

1880.  American  Dredging  Co.,  dr.,  20it  c.  y., 
81, 890. 

1891.    F.  C.  Somers,  dr.,  18.9i|!  c.  y.,  91, 1198. 
1893.    C.  T.  Caler,  dr.,  130  c.  y.,  s.  m.,  93, 1226. 
1910.    Norfolk  Dredgmg  Co.,  dr.,  23]S,t  c.  y., 
s.  m.,  11, 1602. 

ENGINEEBS. 

Cblel  ol  Engineers.  B.,  78,  76;  79,  77,  96; 
80,  105;  81,  141;  83,  137;  83,  140;  89,  112;  90, 
102;  91,  129;  93,  129;  93,  141;  94,  130;  08,  280; 
10, 322;  11,  344;  12,  411. 

In  charge: 

Capt.  C.  B.  Phillips,  1878-79,  78, 76.    B.,  79, 716, 

Maj.  W.  P.  Craighill,  1879-83,  79,  77.  B.,  79. 
510;  (Lt.  Col.)  80, 646;  81, 889;  83, 859;  83, 683. 

Ma).  W.  F.  Smith,  U.  S.  agent,  1888-94.  B.,  90- 
968;  91, 1197;  93.  977;  93, 1226;  94,  902. 

Lt.  Col.  M.  M.  Patrick,  1910-.  B.,  10, 1390;  11, 
1502;  13, 1722. 

Assistants: 

J.  M.  Wolbrect.    B.,  79,  717. 

A.  Stierle.    B.,  90,  968. 


OPEBATIONS. 

1879-80.    9,727  c.  y.  dr.,  80, 646. 

1880-81.    20,297  e.  y.  dr.,  81, 890. 

1891-93.  26,778  c.  y.  dr.  through  the  outer  and 
inner  bars,  93, 977. 

1893-94.  41,164  c.  y.,  s.  m.,  dr.  and  the  proj. 
completed,  94, 902. 

1910-11.  48,715  e.  y.dr.,  making  chan.  8'  x  200' 
m.  1.  w.  across  outer  bar  for  about  1,000',  and  cut- 
ting off  projecting  shoals  to  7',  completing  proj.,  11, 
1502. 

PBTSICAL  CHABACTEBISTICS. 

Sand  bar  at  mouth  ot  H.,  79, 717. 

Description  of  the  locality;  no  H.,  a  river;  is  a 
trib.  of  Chesapeake  B.,  in  Accomac  Co^,  e.  shore  ol 
Va.,  90, 969. 

PBOJECTS. 

By  Capt.  PhilUps.  1879,  dr.  a  chan.  through  the 
bar  at  mouth  of  H.  and  near  the  wharves  8'  x  300' 
m.l.w.;  est.,$10,000,  79,511,  716,  717,  718;  80,645. 

By  Mai.  Smith,  U.  S.  agent,  1889,  imp.  oi  the  H. 
entrance  by  excavation  of  a  chan.  8'  x  300'  through' 
the  outer  bar,  and  one  8'  x  200'  through  the  R.  bar; 
est.,  $12,511,  90,  971;  91, 1198. 

By  Maj.  Kuhn,  1907,  chan.  8'  x  200'  across  outer 
bar  and  straightening  chan.  to  7';  est.,  $13,^0,  aod 
$1,000  an.  mamten.,'  08, 280;  au.  act  June  25, 1910, 
10,  322. 

Considered  completed,  but  redr.  required  from 
time  to  time  to  maintain  proj.  d.,  11, 1502. 

SUBVETS. 

By  I.  M.  Wolbrect,  1878-79.    B.,  79,  717. 

Eesur.,  1882,  83, 869. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Smith, 
V.  S.  agent,  90, 969. 

Between  Chesapeake  B  and  Onancock,  au.  act 
Mar.  2,  1907;  made,  1907,  by  Maj.  Kuhn,'  08,280. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  ete., 
13,  412. 

Maps.    94, 902. 


•  n,  D.  652,  60th,  1st, 
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CHESCONNESSEX  CREEK,  VA. 


L-S5 


COMMEBCE. 

Purely  local,  but  large  increase  expected  from 
oyster  industry,  01, 1481. 

ENGINEERS. 

Chief  of  Engineers.    B.,  01, 299, 1478. 
In  chsu-ge.   Maj.  J.  B.  Quinn,  1901.    B.,  01, 
1479, 1481. 

PHYSICAL  CHABACTEBISTICS. 

Details;  an  estuary  of  Chesapeake  B.,  w.  side  of 
Accomao  Co.,  Va.,  01, 1479. 


FBOXECT. 

Maj.  Quinn,  1900,  proposed  chan.  8'  x  130'  x  500' 
through  bar  below  wharf,  and  a  turning  basin  at 
wharf;  est.,  J5,204,>  01, 1481. 

SCBVET. 

Au.  act  June  6, 1900;  made,  1900,  by  Mai.  Quinn  > 
01, 299, 1478. 


L-85(b) 


HUNTING  CREEK  (Accomac  Co.),  VA. 


COMMERCE. 

Description,  95, 1157, 1168. 

ENGINEERS. 

Chief  of  Engineers. 


R.,  84, 151;  95, 151. 


In  charge: 

Capt.  T.  Turtle.  E.,  84,  961. 
Ua}.  W.  F.  Smith,  U.  S.  agent,  1895.    R.,  96, 
1156. 


Assistants; 

J.  L.  Seagor.    R.,  84,  961. 

A.  Stierle.    R.,  96, 1157. 

StTRVETS. 

Ex.,  au.  act  Aug.  2,  1882;  made  by  Capt.  Turtle 
(unfav.),  84,961. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Maj.  Smith 
(unfav.),  96, 1156. 


L-91 


BENNETT  CREEK,  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 120. 
In  charge.    Lt.  G.  J.  Fiebeger,  1889. 
971. 
Assistant.    T.  I.  George.    R.,  89, 972. 


R.,  89, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 972. 

SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Lt. 
Fiebeger  (B.  unfav.),  89,  971. 


L-98    HARRIS  (Harrison)  CREEK  (Prong  of  Back  River),  VA. 


COMMERCE. 

Est.  at  10,000  t.  an.  of  coal,  farm  produce,  and 
oysters,  96, 1266. 

ENGINEERS. 

Chief  of  Engineers. 
In  charge.    Maj.  C. 
E.,  95, 1265. 


B,  96, 167. 

E.  L.  B.  Davis,  1892-95. 


PHYSICAL  CHARACTESRITICS. 

Description  of,  96, 1266. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Davis, 
1894  (B.  fav.),  95, 1265. 


HAMPTON  ROADS,  VA.     (Middle  Ground  Bar.) 


APPROPRMlTIONS. 

1902,  S10,000,  03,  1114. 

1903,  215,000,  03,  1077. 
1907,       12,500,07,1205. 


Total,  237,600 

COMMERCE. 

Description  of,  00, 1789. 

1902,  2,664,000±  t.;  in  1909,  7,691,404  t,  coal  and 
grain,  10, 317. 

CONTBACTS. 

1903.  Coastwise  Dredging  Co.,  dr.,  94!  o.  y., 
s.  m.,  03, 1077;  supple,  contract  making  change  in 
dumping  place,  6Ji{  c.  y.  in  addition  to  above  price, 
04, 1367. 

1908.  L.  M.  Lewis  Dredging  Co.,  dr.,  14.3$  o.  y., 
s.  m.,  10, 1383. 


ENGINEEBS. 

Chief  of  Engineers.  R.,  99,  233;  00,  266; 
03,  220;  03,  221;  04,  220;  06,  227;  06,  240;  07, 
253;  08, 269;  09,  277;  10,  316,  329. 

In  charge: 

Mai.  T.  C.  Casey,  1900.    B.,  00, 1785, 1788. 

Maj.  J.  B.  Qumn,  1902.    E.,  OS,  1114. 

Capt.  B.  E.  Winslow,  1903-06.  B.,  03, 1076;  04, 
1366;  06, 1189:  (Maj.)  06, 1128. 

Maj.  J.  E.  Kuhn,  1907-09.  B.,  07, 1205;  08, 1261; 
09  1255 

Lt.  Coi.  M.  M.  Patrick,  1910-.    E.,  10, 1382. 

OPEEATIONS. 

1903-04.  894,846  c.  y.  dr.,  04, 1367. 
1904-05.  548,391  c.  y.  dr.,  05, 1189. 
1908-09.  32,208  c.  y.  dr.,  09, 1255. 
1909-10.    38,642  c.  y.  dr.,  10, 1382. 


30462°— H.  Doc.  740,  63-2- 


1  H.  D.  87,  56th,  2d. 
^27 
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FHTSICAL  CHABACTEKISTICS. 

Description  of,  00, 1786. 

Doubt  as  to  stability  of  upper  end  of  imp.  cban. 
on  account  of  cross  currents,  05,  227;  slioalmg,  10, 
317. 

PROJECTS. 

Maj.  Casey  est.,  1899,  $225,000  to  make  desired 
imp.,  00, 1789. 

Act  June  li,  1902,  au.  dr.  cliaii.  tbrougb  Middle 
Ground  Bar  30'  x  500'  m.  1.  w.;  est.,  $225,000, 03, 
221. 


SURVEYS. 

Ex.  and  sur.  cbaa.  Middle  Ground  Bar  for  20'  x 
500',  au.  act  Mar.  3,  1899;  made,  1899,  by  Maj 
Casey  (B.  fav.;  see  Projects),  00, 1786, 1788. 

Of  Chan,  across  Newport  News  Middle  Ground 
Bar,  au.  act  Mar.  3,  1909;  made,  1909,  by  Mai. 
Kuin  and  Lt.  Col.  Patrick,  resp.,»  10, 329. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
10,317.  ' 

Map.i 


L-99(b)     HAMPTON 


ROADS,    VA.  — PIERS, 
EXPOSITION. 


JAMESTOWN 


APPBOPBIATIONS. 

1906, 
1907, 


1906,     $400,000\„,  11Q7 


Total,  465,000  ($17,330.56  reverted  to  Treas. 
on  turning  over  completed 
work  to  Exposition  Co., 
Sept.  14,  1907,  09,  272). 

CONTRACTS. 

1906.  Scofleld  Co.,  oonstr.  of  ps.,  $385,000; 
Scofield  Co.  (supple.),  dr.  and  cbanges  m  plans  of 
ps.,  07, 1198. 

ENGINEERS. 

Chief  of  Engineers.  R.,  07,  247;  08,  261;  09, 
271. 

In  charge: 

Maj.  Spencer  Cosby,  1907-08.    R.,  07,  1196;  08, 
1248. 
Maj.  Jay  J.  Morrow,  1909.    B.,  09, 1248. 

LEGISLATION. 

Ps.  transferred  to  Jamestown  Exposition  Co., 
terms  of  act  of  Congress,  09, 272. 


OPERATIONS. 

1906-07.  Basin  in  Bush  Creek  dr.,  ps.  and 
basin  about  84%  completed,  and  chan.  of  approacli 
68%  completed,  07, 1196. 

1907-08.  Chan,  of  approach  and  basin  dr.;  all 
work  completed,  08, 1249. 

1908-09.  Slight  repairs  made  in  roof  work,  09, 
1248. 

PHYSICAL  CHARACTERISTICS. 

Description  of  location,  07,  248. 

PROJECT. 

For  2  ps.,  each  150'  x  1,200',  inclosing  basin 
547'  X  1.100',  with  boat  landings  along  inside 
and  between  ps.,  wooden  bulkbead  1,900'  1.,  con- 
crete arch  over  entrance,  and  temporary  oma- 
mental  structures;  also  chan.  of  approach  200'  w., 
and  basin  in  Bush  Creek  12'  d.;  est.,  ps.,  $400,000; 
chan.  of  approach  and  Bush  Creek  basin,  plans 
furnished  by  Exposition  Co.,  $65,000,  07, 248, 1195. 
Act  Feb.  9,  1907,  au.  addl.  dr.  chan.  from  d.  w.  in 
H.  Bds.  to  US.  ps.  at  Exposition,  and  dr.  in  Bush 
Creek  for  life-saving  exhibit;  cost  not  to  exceed 
$65,000,  09,  271. 

SURVEY. 

For  chan.  and  basin,  07, 248. 


L-103         HAMPTON  RIVER  (Creek)  AND  BAR,  VA. 


APPROPRIATIONS. 

1878,  $10,000,  78, 72. 

1879,  2,000,  79, 86. 
1890,   10,000,  91, 1297. 


Total,    22,000 

COMMERCE. 

Important,  75,  ii,  153, 155. 

CONTRACTS. 

1878.  Brainard  &  Eice,  dr.,  124;  c.  y.  (oontract 
annulled),  79, 618.  H.  E.  Culpepper,  dr.,  15$  c.  y., 
79, 618. 

1891.    Atlas  Dredgmg  Co.,  dr.,  11$  c.  y.,  91, 

1298. 

ENGINEERS. 

Chief  ol  Engineers.    B.,  7S,  95;  78,  72;  79, 

86;  80, 115;  89, 120;  91, 148;  93, 150. 

In  charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1874-80.  B.,  76,  il,  152; 
78,  513;  79,  617:  80,  779. 

Capt.  G.  J.  Fiebeger,  1888-92.  E.,  89,  974;  91, 
1207. 

Lt.  B.  Burr,  1892.    R.,  98, 1089. 


Assistants: 

A.  K.  Michler.    B,  76,  ii,  154. 
W.  H.  Powless,  75,  ii,  152. 
T.  T.  George.    B.,  89,  975. 

OPEBATIONS. 

1878-79.    Dr.  in  progress,  79,  618. 
1879-80.    66,328  c.  y.  dr.;  proj.  completed,  80, 
780. 
1891-92.    84,321  o.  y.  dr.,  93, 1090. 

PHYSICAL  CHAEACTERISTICS. 

Description,  76,  ii,  154;  78,  513;  89,  976. 

PROJECTS. 

By  S.  T.  Abert,  1875,  dhan.  9'  x  150'  through  bar 
at  mouth;  est.,  $15,757.50,  76,  ii,  153;  78,  72. 
Proj.  completed,  1880,  80, 780. 

By  Lt.  Fiebeger,  1888,  chan.  9'  x  200'  m.  1.  w., 
mouth  of  creek  to  Hampton  Br.;  also  chan.  of 
same  d.  through  bar,  with  a  w.  of  200'  at  mouth  of 
creek  and  300'  at  the  turning  buoy;  est.,  $10,000, 
89,  975. 

SURVEYS. 

By  A.  K.  Michler,  1874,  76,  95,  ii,  152, 164. 
Sur.  of  bar  by  S.  T.  Abert,  1878,  79, 618. 
Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Lt 
Fiebeger  (see  Projects),  89,  975. 


1  H.  D.  550,  61st,  2d. 


rSeepp.  14-22  fori 
Lexplanations,  etc.  J 
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L-104(a) 


NEWPORT  NEWS  CREEK,  VA. 


ENGLNEEBS. 

Cblet  of  Engineers.   B.,  11, 350. 

In  cliarge.    Lt.  Col.  M.  M.  Patrick,  11,  S 


SUB  VET. 

Pre.  ex.  au.  act  June  25, 1910,  with  view  to  secur- 
ing 8'.  B.  by  Lt.  Col.  Patrick,  Nov.  7,  1910i 
(unfav.),  11, 360. 


L-104(b) 


NEWPORT  NEWS  HARBOR,  VA. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  IS,  420. 

In  cliarge.    Lt.  Col.  M.  M.  Patrick,  13,  390. 


STTBVEY. 

Pre.  ex.  au.  act  Feb.  27, 1911,  with  view  to  secur- 
ing increased  anchorage  area  lor  small  craft.  B. 
by  Lt.  Col.  Patrick,  June  10, 1911 » (unJav.),  13,  420. 


L-105 

APPKOPBIATIONS. 


JAMES  RIVER,  VA.» 


1836; 

1852, 
1870, 
1871, 
1872, 
1873 
1874, 
1875, 
1876, 
1878, 
1879 
1880, 
1881 
1882, 
1884, 
1886, 
1888, 
1890, 
1892. 
1894, 
1896, 
1899, 
1902, 
1905. 
1907, 
1909, 
1910, 
1911 
1912, 


1500  (sur.),  act  July  4. 
4  22,500,  act  Aug.  30. 

50,000,  70, 68;  71, 73,  697;  74,  ii,  39 

50,000,  71,  73,  697,  605;  74,  u,  39. 

60,000,  78, 70,  691;  74,  ii;  39. 

76,000,  73,  75;  74,  ii,  39. 

60,000,  74,  86,  Ii,  39;  77,  285. 

60,000,  75, 88,  ii,  73;  77, 285. 

60,000,  76, 66, 140,  291;  77, 60,  285. 

70,000,  78,  66,  464. 

75,000,  79,  78,  613. 

75,000,  80,  648. 

60,000,81,892. 

75,000,82,860. 

75,000,84,905. 
112,500,86,890. 
225,000,  88,  762. 
200,000,  90,  992. 
200,000,  98, 1013. 
100,000,95,1183. 
120,000,  96, 1008. 
150,000,99,1438. 
300,000,  03, 1101. 
200,000,05,1178. 
200,000,07,1194. 
*10,000,O9,1246. 
260,000, 10, 1370. 
150,000,11,1478. 

70,000,13,1716. 


Total,  3,125,500  (Incl.  misc.,  $3,126,834.46,  13, 
1716). 
COMDIEBCE. 

Importance  of  imp.,  73,  778;  74,  11,  43,  45;  76, 

ii,  83;  77, 290. 

Imp.  condition  of  R.,  74,  85,  ii,  46;  75,  ii,  81,  83; 
76, 293;  77, 60, 284, 288;  79,  513. 

Previous  condition  of,  76,  293;  79,  513. 

Vessels  to  Bichmond  obliged  to  transfer  part  of 
cargoes,  74,  ii,  45. 

Time  saved  by  use  of  Dutch  Gap  and  other  cut- 
offs, 73,  76,  774,  776,  777;  76,  306;  79,  613. 

RE.  rates  reduced,  and  cost  of  R.  transportation 
lowered  also,  09,  270;  13,  405.  Terminal  facilities 
unsatisfactory,  13, 406. 

"The  cliaonel  length  of  the  James  River  from 
Hampton  Roads  to  the  head  of  navigation  at 
Bichmond,  Va.,  for  steamers  and  other  craft,  is 
103,8  miles.  The  river  is  navigable  tor  rafting  and 
logging  for  about  three-fourths  mile  above  the  head 
of  navigation  for  steamers. 

"The  commerce  of  the  river  for  the  calendar  year 
1911  amounted  to  472,537  short  tons,  having  an 
estimated  value  of  127,004,696.  Of  the  above, 
285,126  short  tons,  having  an  estimated  value  of 
$26,096,183,  represent  the  part  of  the  commerce  and 
its  value  lor  the  port  of  Bichmond,  Va. 


"The  above  statistics,  as  compared  with  those 
tor  the  calendar  year  of  1910,  show  a  decrease  in 
the  total  of  James  River  tonnage  of  about  9.8  per 
cent  and  in  increase  in  value  of  about  6  per  cent.  ~ 
A  comparison  of  the  statistics  for  the  port  of  Rich- 
mond, va.,  for  the  above  periods  shows  an  increase 
in  tonnage  of  about  4.3  per  cent  and  an  increase  in 
value  of  about  9.1  per  cent. 

"The  principal  articles  of  commerce  comprised 
general  merchandise,  logs,  lumber,  cordwood,  rail- 
road ties,  brick,  coal,  coal  oil,  fertilizer,  and  fertilizer 
material. 

"The  work  done  has  been  beneficial  in  reducing 
the  cost  of  water  transportation  of  lumber,  fertilizer 
material,  coal,  and  other  articles  carried  principally 
in  sailing  vessels  and  barges.  In  many  instances 
the  freight  rates  on  commodities  transported  by 
steamers  are  the  same  as  rail  rates.  At  present  the 
berthing  and  terminal  facilities  at  Richmond  are 
inadequate  even  for  vessels  of  a  draft  that  could 
now  navigate  the  river.  The  city  of  Richmond 
proposes  t»  deepen  the  part  of  the  channel  situated 
between  the  improved  channel  and  the  site  of  a 
public  wharf,  on  which  work  has  been  begun." 
18,  405. 

CONTBACTS. 

1870-71.  B.  Maillefert,  removing  wrecks,  re- 
mains of  military  brs.,  and  other  obstr.,  71,  73,  697; 
successful  work  of,  78,  69,  690.  Kalmback  & 
Barton,  excavating  r.  at  Rockett's  Reef,  71,  73, 
698;  failure  to  complete  work,  and  contract  an- 
nulled February,  1872,  and  carried  on  by  hired 
labor,  73,  69,  691;  73,  776. 

1871-73-75.  American  Dredging  Co.,  dr., 
Dutch  Gap  cut-off,  71,  73,  698;  73,  69,  690;  76,  ii, 
73;  79,  616. 

1875.  B.  T.  Hieston,  dry  excavation  at  Dutch 
Gap  cutoff  and  constr.  of  dikes,  75,  ii,  73,  83;  76, 
291;  contract  completed  February,  1876,  76,  292. 

1876.  M.  Meehan,  dr.  Dutch  Gap  cutoff,  76, 
ii,  73,  83;  76,  291;  contract  completed  February, 
1876,  76,  292. 

1878.  M.  C.  Heggarty,  for  excavation  at  Dutch 
Gap,  79,  615.  Comparison  of  prices  by  contract 
and  hhed  labor,  74,  ii,  42. 

1879.  J.  Caler,  dr.,  16  and  14^11:  c.  y.,  80,  649. 

1880.  G.  H.  Ferris,  dr.,  23i|!  c.  y.  J.  Caler,  dr., 
15  and  17$  c.  y.,  81, 893. 

1884.    D.  Constantine,  dr.,  110  c.  y.,  85,  945. 

1886.  J.  Caler  &  Son,  dr.,  12^0  c.  y.,  87,  868. 

1887.  J.  F.  Gaynor,  constr. -of  js.  and  dikes. 
G.  E.  Ward,  dr.    J.  L.  Wilson,  r.  removal,  87,  870. 

1888.  American  Dredging  Co.,  dr.,  160  c.  y. 
Alabama  Dredging  &  Jetty  Co.,  r.  removal,  $1.50 
0.  y.  for  disintegrated  and  $6.33  c.  y.  for  solid  r., 
89,  936.  John  F.  Gaynor,  mattress-dike  constr., 
$2.47  and  $1.75  1.  f.;  j.  constr.,  $2.47  1.  f.  H.  T. 
Morrison,  constr.  of  4  scows,  $4,386.    H.  T.  Mor- 


*  Allotment 

'  H.  D.  5,  62d,  1st. 

'  H.  D.  466,  62d,  2d. 

s  Sur.— B.,  Jan.  25, 1837;  est.,  $115,200.    Ex.— E.  (fiv.),  Nov.  26, 1852.    (H.  D.  482,  55th,  2d.) 

•  Half  of  $46,000  for  James  and  Appomattox  Ea.  below  Richmond  and  Petersburg. 
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rison,  constr.  of  ligliter,  $1,476.50,  89,  936.  J.  F. 
Bradley,  brusli-dilce  constr.,  96it  1. 1,  89, 937. 

1889.  Wm.  T.  Gaynor,  brush-dike  constr., 
$1,501.  f.,  90,  993. 

1890.  H.  Brusstar  &  Bro.,  constr.  of  scow, 
$1,305,  90,  994.  W.  H.  Curtis,  mattress  constr., 
$1.79  1.  f.;  j.  constr.,  $2.49  1.  f.  C.  D.  Langhome, 
removal  of  disintegrated  r.,  450  and  $1.45  c.  y..; 
removal  of  solid  r.,  $1.10  and  $6.16  c.  y.;  gravel  ex- 
cavation, 160  and  26*  c.  y.,  91, 1236.  C.  T.  Caler, 
dr.,  380  c.  y.  for  disintegrated  r.,  16}0  for  sand,  and 
$1.04  c.  y.  for  solid  r.  removal,  91, 1237. 

1891.  J.  T.  Vaughan;  dr.,  440  c.  y.  for  sand,  $3 
lor  bowlders,  and  $1 1.  f.  for  logs,  91,  1237.  C.  D. 
Lanehome,  constr.  of  RE.  track,  $5,350,  and  trans- 
fer slip,  $3,000;  Tredegar  Co.,  constr.  of  1  car,  $326; 
H.  T.  Morrison  &  Co.,  caisson  constr.,  $2,476,  98, 
1013. 

1893.  Brusstar  Shipbuilding  Co.,  1  scow, 
$971.50,  93,  1255.  J.  A.  Curtis,  excavating,  160  to 
$5.50  c.  y.;  dike  and  dam  constr.  ($137,061),  93, 
1252-1254. 

1894.  P.  Sanford  Eoss,  excavation,  120  to  $5 
C.  y.  ($59,736.05),  95, 1184-1186. 

1895.  J.  A.  Curtis,  excavation,  200  to  $2  c.  y.; 
famishing,  driving,  and  fastening  pUes  and  piling; 
brush  and  brush  mats;  St.  or  coarse  gravel  ($20,- 
233.76),  96, 1009. 

1897.  P.  S.  Eoss,  dr.,  250  to  $4.70  0.  y.;  piles 
and  sheet  piling  ($21,003),  98, 1212. 

1899.  P.  S.  Eoss,  earth  excavation  and  re- 
moval of  cobbles  and  yard  r.,  250  to  $4.45  c.  y 
($84,459.19),  00,  1727. 

1903.  J.  Clements  Shafer,  dr.,  removing  r., 
dike  and  j.  work,  etc.,  unit  prices,  04, 1334. 

1906.  P.  S.  Eoss  (Inc.),  dr.,  removiog  r.,  and 
constr.  and  repairing  js.,  unit  prices  given;  Sub- 
marine Signal  (5o.,  for  steamer  CMpeta,  $5,600,  06, 
1120. 

1907.  P.  S.  Eoss,  dr.,  removing  r.,  constr.  js., 
and  removing  pUes,  08, 1247. 

1910.  Miner  Engineering  Co.,  dr.,  unit  prices, 
10,  1371.  Coastwise  Dredging  Co.,  dr.;  prices 
listed,  11, 1478. 

1911.  The  W.  B.  Bradley  Cons.  Co.,  j.  work; 
prices  listed,  11,  1478.  Maryland  Dredging  & 
Contracting  Co.,  dr.;  prices  listed,  13, 1715. 

1913.  P.  Sanford  Eoss,  dr.  and  r.  excavation; 
prices  listed,  13, 1716. 

DEFENSE. 

Operations  at  Dutch  Gap  Canal  by  Gen.  Butler, 
71,  603;  73,  691;  76,  ii,  82;  79,  516. 

Obstructions  placed  in  E,  during  the  rebellion, 
70,  68;  71, 603,  605;  76,  293;  77,  287;  79,  612,  615. 

DOCUMENTS.    (Not  printed  in  reports.) 
S.  Doc.  1,  33d  Cong.,  1st  sess.,  71, 603. 

ENGINEERS. 

Cblet  of  Euglneeis.   B.,  70,  68;  71,  73,  76; 

73,  70;  73,  75,  78;  74,  85,  89;  76,  88;  76,  64;  77, 
60;  78,  66;  79,  77;  80,  106;  81,  141,  150;  83,  137, 
144;  83,  141;  84,  146;  86,  142;  86,  13';  87,  100; 
88, 97;  89, 113;  90, 103,  333;  91, 134;  93, 134;  93, 
145;  94,  133;  96,  164;  96,  139;  97,  187;  98,  190; 
99,  220,  223;  00,  261,  255;  01,  289;  03,  216;  03, 
216;  04,  214;  06,  222;  06,  233;  07,  245;  08,  259; 
10,  304;  11,  327;  13,  403. 

Boa,rds.  Convened,  Mar.  17, 1890,  at  Elchmond, 
to  consider  and  B.  upon  the  estab.  of  E.  lines  in 
James  E.  B.,  90,  1013,  1016.  H.  lines  as  estab. 
by  the  board,  90,  1016.  (Col.  Craighill,  Lt.  Col. 
Hains,  and  Lt.  Fiebeger.) 

Maj.  W.  P.  Craighill,  1870-84;  70,  68.  B.,  71, 
697,  624;  73,.  690;  73,  774,  828;  74,  il,  38;  76,  li,  72; 
76,  290;  77,  284;  79,  612;  (Lt.  Col.)  80,  647;  81, 
891;  83,  860;  83,  683;  84,  904. 

Capt.  C.  B.  Phillips,  temporarily  in  charge,  78, 
63,445.    B..  78,  453. 

Lt.  Col.  P.  C.  Hains,  1884-87.  B.,  86,  944;  86, 
887. 


Col.  W.  P.  CraighiU,  1887-94.  B.,  87,  867;  88. 
761;  90,992,1013;  91,1234;  93,1012;  93,1251  94! 
916. 

Capt.  Thos.  Turtle,  1889-90.    B.,  89,  984. 

Lt.  Col.  P.  C.  Hains,  1896-96.  B.,  96, 1182;  (Col ) 
96, 1007.  ^      ' 

Lt.  Col.  Chas.  J.  Allen,  1897-1903.  B.,  97, 1346- 
98,  1209;  99,  1436;  00,  1726,  1754, 1757;  01, 1423- 
03, 1100;  03, 1065. 

Col.  A.  M.  Miller,  1904.    B.,  04, 1332. 

Lt.  Col.  Smith  S.  Leach,  1905.    B.,  06, 1177. 

Capt.  Spencer  Cosby,  1906-08.  B.,  06,  1115; 
(Maj.)  07, 1188;  08, 1241.  ' 

Maj.  Jay  J.  Morrow,  1909.    B.,  09, 1242. 

Capt.  W.  T.  Hannum,  1910.    B.,  10, 1368. 

Lt.  Col.  W.  C.  Landfltt,  1911.    E.,  11, 1473. 

Lt.  Col.  M.  M.  Patrick,  1912-.    E.,  13, 1709. 

Assistants: 

W.  G.  Turpin.    B.,  73, 776;  74,  il,  41. 

H.  D.  Whitcomb.  B.,  76,  ii,  80, 82;  76, 291;  77. 
286;  78,  455;  79,  515;  80,  648,  649;  81,  892  83 
887;  93,1014;  93,1255;  94,916;  96,1187;  96,101o' 
98, 1213. 

W.  Popp.    B-,  76,11,74. 

G.  E.  Talcott,  76, 301. 

Capt.  T.  Turtle.    B.,  83, 861,  872;  83,  684. 

C.  P.  E.  Burgwyn.  E.,  83,  878;  84,  905;  86, 
948;  87,  870;  88,  762;  89, 937;  90,  994;  91, 1237. 

S.  H.  Yonge.  E.,  99, 1439;  00, 1729, 1759;  01, 
1426;  03, 1103;  03, 1069;  04, 1336. 

ESTIMATES.    (See  Projects.) 

Mai.  Craighill,  1870,  imp.  from  canal  locks  (Bich- 
mond)  to  and  below  Goose  Hill  Flats,  by  dr., 
dikliig,  and  r.  excavation,  as  follows,  d.  (at  high 
tide):  Via  Trents  E.,  each.chan.  16*  x  180', $125,000 
via  Trents  E.  chan.  18'  x  180',  $270,000;  via 
Dutch  Gap  Canal,  chan.  15'  x  180',  $120,000;  via 
Dutch  Gap  Canal,  chan.  18'  x  180',  $250,000,  71, 73, 
604,  606;  73,  691;  74,  ii,  39,  41. 

Increased  prices  required,  1874,  est.  to  be  revised: 
For  chan.  15'  x  180',  via  Dutch  Gap,  $117,000;  chan. 
18'  X 180',  via  Dutch  Gap,  $408,925,  74, 85,  ii,  39, 41; 
75,  ii,  72;  76,  65,  291;  77, 285. 

Eevised,  1876,  for  chan.  16'  x  180'  m.  1.  w.  from 
canal  locks  (Richmond)  as  far  as  Harrisons  Bar, 
with  partial  imp.  thereon,  $293,808,  76, 65,  291, 300. 

Foregoing  revised,  1877;  amount  required  to  com- 
plete existing  proj.,  $258,024,  77, 60, 285, 289. 

H.  D.  Whitcomb,  1879,  revised  to  include  enlarg- 
ing and  deepening  Dutch  Gap  Cutoff, andincreasing 
d.  over  shoals  below  and  over  Varina  or  Aikens 
Bar,  $161,000,  exclusive  of  app.  for  1879,  79, 78, 613, 
620. 

OBSTEUCTIONS. 

Wrecks,  remains  of  military  brs.,  etc.,  placed 
during  the  war,  70, 68;  71, 73, 697, 603;  76, 293;  79 
612. 

Part  of  shoaling  in  Elchmond  H.  attributed  to 
cofferdam  belonging  to  shipbuilding  co.,  03, 1067, 

OFEBATIONS.'  (See  Private  and  corporate 
work.) 

1870-71.  Removal  of  wrecks;  remains  of  mili- 
tary brs.;  opening  Dutch  Gap  Cut-ofl  to  18'  x  100' 
(h.  w.);  r.  excavation  Eocketts  Eeef  18'  x  125' 
(h.  w.),  71,  73,  597,  698,  600.  Operations  required, 
71, 603, 605. 

1871-73.  Removal  of  obstr.  at  Drewry  Blnfl; 
Dutch  Gap  Cutofl  opened  to  w.  of  136';  failure  of 
contractor  on  Eocketts  Reef  (Feb.,  1872);  work 
thereafter  done  by  hired  labor;  dr.  by  city  of  Bich- 
mond,  73,  69,  mO;  73,  776. 

1873-73.  Continuation  of  r.  excavation  at 
Rocketts  Beef  and  vicinity  by  hired  labor;  details 
of  drilling  and  blasting  at;  constr.  of  dikes;  dr.  by 
U.  S.  and  city  of  Richmond,  73, 75, 774, 776.  Trans- 
ferment  Jan.  1,  1872,  by  city  of  dr.  plant  to  U.  S., 
73, 777.    Details  of  transfer,  74,  il,  fl. 

1873-74.  Removal  of  r.  from  chan.  near  Bich- 
mond,  especially  at  Rocketts  Reef;  dr.  on  bars  and 
depositing  matwial  behind  rectifymg  and  contract- 
ing dikes,  74, 85,  li,  38, 41.  All  work  done  by  hired 
labor;  advantages  of,  74,  ii,  42.  Success  of  work- 
done,  74,  ii,  43. 


1  Previous  to  1870  coiisisted  of  dr.  and  removal  of  bowlders,  cooperating  with  city  of  Richmond;  defect 
in  previous  dr.,  71, 603. 


fSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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1874-7S.  Removal  of  r.  from  Chan,  near  Eioh- 
mond,  and  especially  at  Booketts  Eeet;  dr.  on  bars 
and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  75,  88,  ii,  72,  81.  Ammgement 
between  city  of  Eiolunond  and  U.  S.  (as  to  use  by 
latter  ot  dr.  plant)  canceled  May  1, 1876,  75,  ii,  81. 
Cooperation  of  city  wltb  U.  S.  in  dr.,  75,  88.  Gen- 
ersJ  progress  of  work,  75,  ii,  81.  Present  d.,  76, 
ii,  83.  All  work  done  by  hired  labor,  76,  88,  ii, 
■81,83. 

1875-76.  Excavation  of  Dutch  Gap  Cut-off 
and  constr.  of  dikes  by  contract;  removal  of  r.  on 
Eocketts  Eeef  and  elsewhere;  dr.  from  bars  and 
depositing  behind  dikes  by  hired  labor,  76, 64,  291. 
Eental  from  city  of  Elchmond  of  part  of  machinery 
and  dr.  plant;  rent  not  to  exceed  cost  of  repairs  to 
city,  76,  64,  291.  Cooperation  of  city  with  U.  S.; 
amount  of  work  done,  76, 292. 

1876-77.  E.  excavation;  dr.  and  deposition  of 
material  behind  dikes;  constr.  of  dikes  caixied  on 
by  hired  labor;  timber  for  dikes  furnished  by  con- 
tract; continued  use  by  U.  S.  of  machinery  belong- 
ing to  city  of  Elchmond  on  basis  of  previoxis  year; 
cooperation  of  city;  general  progress,  77,  60,  284, 
285.  Cost  of  dr.,  33Ji|!  c.  y.;  of  r.  removed,  $7.64 
c.  y.;  constr.  of  tunber  groins  (dike),  $1.46  per  1.  f., 

77,  286.    Present  min.  d.  from  above  Eocketts 
Eeeftosea,  14.2',  77,288. 

1877-78.  Continuation  of  work  by  hired  labor 
and  use  of  dr.  machinery  belonging  to  city  of  Elch- 
mond on  basis  of  rental  of  previous  year;  coopera- 
tion of  city  of  Richmond  with  U.  S.  in  dr.  operations, 

78,  65,  453,  465.    Present  condition  of  chan.,  78, 
457, 458. 

1878-79.  Continuation  ot  work  by  hired  labor 
in  r.  removal,  dr.,  and  constr.  of  wing  dams;  history 
of  past  operations;  present  condition  of  chan.,  79, 
78,  612,  515,  516,  617. 

1879-80.  176,593  c.  y.  removed  and  4,621  1.  f. 
wing  dams  built  by  U.  S.;  48,999  o.  y.  removed  and 
1,396 1. 1.  wing  dam  built  by  city  of  Elchmond,  SO, 
647. 

1880-81.  E.  removal  and  190,424  c.  y.  dr.  by 
TJ.  S.  and  67,847  o.  y.  by  city  ot  Richmond;  4,463 1. 1. 
wing  dams  built  by  U.  S.,  81, 894. 

1881-88.  126,826  c.  y.  removed,  2,005  J.  t.  wing 
dfuns  and  350 1.  f.  fascine  work  constr.,  82,  863. 

1888-83.  44,340  e.  y.  sand  and  227  c.  y.  r.  re- 
moved by  city  of  Elchmond,  83, 686. 

1883-84.    E.  removal  continued,  84;  906. 

1884-85.  3071.  t.otj.  and  2,609  l.f.  brush  dike 
built,  1,100  c.  y.  soUd  r.  blated  and  dr.,  86,  949, 
950;  46,760  c.  y.  dr.,  85,  961;  163,191  c.  y.  dr.,  86, 
946;  16,400  c.  y.  removed  by  city  of  Elchmond 
and  ER.  cos.,  86, 964. 

1886-86.  122,320  c.  y.  sand  and  1,240  c.  y.  r. 
and  gravel  dr.  from  chan.,  86, 889. 

1886-87.  20,670  c.  y.  sand  and  gravel  and  97 
bowlders  removed  from  Kingsland  Reach;  862  c.  y 
dr.  at  Randolph  Flats  and  981  1.  f.  of  j.  built;  636 
c.  y.  r.  removed  at  Goodes  Eooks,  87, 870, 872. 

1887-88.  120,666  0.  y.  of  sand  and  gravel,  220 
bowlders,  and  1,764.7  c.  y.  solid  r.  removed;  10,047 
1.  t.  of  training  wall,  2,066  1.  f.  of  new  wing  dam, 
and  1,016 1.  f .  ot  old  wing  dam  built,  88,  762-765. 

1888-89.  509,078  c.  y.  dr.,  4,380  o.  y.  r.  removed, 
and  8,379 1. 1.  ot  training  wall  built,  89,  938. 

1889-90.  8,860  c.  y.  r.  removed;  78,336  o.  y. 
dr.;  9,340 1. 1.  training  wall  built,  90,  994,  997. 

1890-91.  66,700  c.  y.  r.  removed;  wing  dam 
built  at  Wilton;  39,970  c.  y.  dr.  at  Kingsland,  and 
2,900'  of  training  waU  built,  91, 1241. 

1891-98.  101,826  c.  y.  dr.;  20,068  c.  y.  loose  r. 
and  6,265  c.  y.  solid  r.  removed,  98, 1016. 

1898-93.  18,217  c.  y.  earth  excavated,  1,286 
c.  y.  cobbles,  33,164  c.  y.  soft  r.,  3,073  c.  y.  loose  St., 
44?  1.  t.  brush  wall  constr.,  and  2,824  1.  f.  ot  wing 
dams  constr.  and  extended,  93, 1257. 

1893-94.  16,590  c.  y.  earth  excavated,  130  c.  y. 
cobbles,  13,234  c.  y.  soft  r.  and  4,302  c.  y.  solid  r. 
removed;  7,140  1.  f.  of  wing  dams  constr.  and  631 
1.  f .  repaired,  94,  920. 

1894-95.  Model  of  E.  and  adjacent  country 
sent  to  Willets  Ft.  school  of  application,  96,  1187. 
179,671  c.  y.  earth  excavated,  630  c.  y.  of  cobbles, 
8,770  c.  y.  soft  r.,  and  6,963  c.  y.  solid  r.  removed 
95, 1190. 

1895-06.  44,778  c.  y.  earth  excavated,  2,289 
0.  y.  cobbles,  7,612  c.  y.  soft  r.,  10,392  c.  y.  solid  r. 


removed;  1,296  1.  f.  new  dams  constr.  and  486  I.  t, 
extended;  over  60S  1. 1.  dike  constr.,  96, 1013. 

1896-97.  24,037  c.  y.  earth  excavated,  1,827 
0.  y.  cobbles,  26,498  e.  y.  soft  r.,  and  6,878  c.  y.  solid 
r.  removed;  2,738  1.  f.  wing  dams  constr.,  97, 1347. 

1897-98.  2,926  c.  y.  earth  excavated,  362  o.  y. 
cobbles,  7,024  c.  y.  soft  r.,  and  3,387  o.  y.  solid  r. 
removed,,  and  about  1,690 1. 1.  of  wing  dams  constr., 
extended,  and  repaired,  98, 1210. 

1899-00.  11,048  c.  y.  earth  excavated,  1,409 
c.  y.  cobbles,  4,349  o.  y.  soft  r.,  and  6,388  c.  y.  hard 
r.  removed,  00,  1726.  Dike  built  below  Dutch 
Gap  Cutoff  and  24  js.  repaired,  00, 1729,  1730. 

1900-01.  27,472  c.  y.  r.,  earth,  etc.,  removed, 
and  dikes  and  js.  repaired,  01, 1423. 

1908-03.  13,883  c.  y.  dr.  from  chan.,  and  633 
c.  y.  earth  and  182  c.  y.  r.  ■  removed  in  degrading 
js.,  03, 1069. 

1903-04.  128,640  c.  y.  earth,  soft  r.,  etc.,  and 
1,546  0.  y.  hard  r.  removed  from  chan.;  3,760  o.  y. 
earth  and  893  o.  y.  r.  removed  in  degrading  old  js.; 
training  dike  and  7  Js.  built  and  5  old  js.  extended, 
aggregating  l,l08'  new  j.  work,  04, 1332. 

1904-05.  147,114  c.  y.  dr.  and  4,692  c.  y.  r. 
removed,  05, 1177. 

1905-06.  39,466  c.  y.  earth,  etc.,  dr.,  6,421  c.  y. 
r.  removed,  and  training  dikes  and  js.  revet.,  06, 
1116, 1118. 

1906-07.  66,244  c.  y.  earth,  etc.,  dr.,  10,172 
0.  y.  r.  removed,  13  js.  built,  3  extended  and  2  re- 
paired, 07, 1189, 1190. 

1907-08.  118,127  o.  y.  earth  dr.  and  7,957  c.  y. 
r.  removed,  08, 1241, 1242, 1244;  3,340 1.  f.  j.  constr., 
08, 1246. 

1908-09.  88,609  c.  y.  dr.,  4,362  c.  y.  r.  removed, 
and  167  piles  removed,  09, 1243, 1244;  7,600 1. 1.  js. 
built,  09, 1245. 

1909-10.  23,712  c.  y.  earth  dr.,  and  2,951  c.  y. 
r.  removed,  10, 1368. 

1910-11.  26,789  c.  y.  dr.  from  Vaxina  and  Deep 
Bottom  Shoals,  completing  contract;  1,624,700  c.  y. 
dr.  from  Swans  Pt.,  Dancing  Pt.,  Eocldanding  and 
Deep  Bottom  Shoals  under  contract;  wrecks  re- 
moved, 11, 1477. 

1911-18.  468,363  c.  y.  dr.  from  Dancing  Pt., 
Swans  Pt.,  Eocklanding,  Deep  Bottom  and  War- 
wick Eeach  Shoals;  work  on  Deep  Bottom,  Kings- 
land,  and  Varina  js.  in  progress;  396,108  c.  y.  dr. 
from  City  Pt.,  Harrison  Bar,  and  Goose  Hill  Flats; 
repairs  to  plant,  13, 1714. 

PHYSICAL  CHABACTEBISTICS. 

James  E.,  an  estuary  below  Elchmond  Bar,  75. 
ii,  78;  76, 296. 

Tides,  73, 778,  779;  74,  ii,  42;  76,  ii,  75,  76,  78,  81, 
82;  76, 292,  293,  296;  77, 288;  78,  456;  79,  618. 

Tide  gauge,  registry  of,  76,  293;  77, 288;  78,  460. 

Tides  lowered  by  removal  ot  obstr.,  76,  ii,  82; 
76,  292. 

Bed  of  E.,  character  ot,  76,  ii,  80,  81. 

Stable  regimen  produced  by  proper  contraction 
of  w.,  75,  il,  80;  76,  298,  299;  77,  284,  286,  287;  78, 
458;  79, 615. 

L.^w.  slope,  75,  ii,  78,  81:  76, 296,  298,  301. 

Comparison  of,  measured  and  calculated,  76, 298. 

H.-w.  slope,  78,  456. 

H.  w.  and  effects  ot,  76,  ii,  82;  76,  293,  300;  77, 
286;  78,  466;  79,  617. 

Discharge  ot  E.,  75, 11,  79;  76,  296. 

Sediments  transported  by  E.,  76,  300. 

Tides  at  Richmond,  80,  660;  81,  896;  88,  866, 
879. 

Cross-sectional  areas  of  R.  bottom  near  Rich- 
mond, 88, 866. 

List  of  freshets  and  h.  of  rise  ot  each  since  1847 
82, 868. 

Float' observations,  1882,  88,  868. 

B.  ot  sur.  showing  conditions  of  E.  and  proposed 
imp.,  1837,  88,888, 

Cross  sections,  85, 956. 

Comparative  cross  sections  of  R.,  87, 873. 

Freshets  in  the  James  R.,  1888-89,  89,  941. 

Comparison  ot  freshet  slopes,  89, 941. 

Table  showing  the  available  draft  of  w.  at  h.  t. 
throughout  the  imp.  portions,  90,  997. 

W.  and  d.  and  range  ot  areas,  93, 1269, 1260;  94, 
922;  95, 1191;  96, 1014;  98, 1216. 

Tidal  observations,  93,  1265;  94,  916;  95, 1187; 
96,  1010, 1011;  98, 1213, 1216. 
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Bflect  of  works  of  direction,  94, 921;  95, 1190. 

General  description  of,  98, 1216;  99, 1437. 

Tides  and  freshets,  01, 1432;  08, 1104. 

Chan,  obstr.  by  sliding  bank,  02, 1105. 

Freshets  03, 1070;  13, 1714. 

Description  of,  10, 304. 

As  a  result  of  imp.  work,  a  chan.  now  exists  bom 
Hampton  Boads  to  about  100'  near  wharf  at  Bich- 
mond,  100'  x  18',  12, 405. 

E.  in  Allegheny  Mtns.,  Va.,  near  W.  Va.  State 
line,  mouth  at  S.  end  of  Hampton  Boads,  near 
Newport  News,  Va.  E.  formed  by  confluence  of 
Cow  Pasture  and  Jackson  Es. ;  1.  from  confluence  to 
mouth320±m.  Proj. portion  103.8m.fromHainp- 
ton  Boads  to  head  of  navigation  at  Biohmond,  Va. 
E.  navigable  for  ratting  and  logging  for  about  i  m. 
above  Biohmond,  12, 403, 406. 

For  general  character  of  obstr.,  depths,  etc.,  see 
Operations  and  Projects. 

PLANS. 

James  E.  and  Kanawha  Canal,  71,  624;  73, 828; 
74,ii,86. 

PRIVATE  AND  COEPOEATE  WOEK. 

(See  Operations.) 

Up  to  1875  city  of  Eiohmond  had  app.  1250,000, 
to  be  expend,  imder  direction  of  common  council  in 
dr.  on  w.  bars,  70,  68;  71,  73,  598,  603;  75,  ii,  83; 
progress  of  work,  in  cooperation  with  U.  S.,  in 
1871-72,  72,  69,  691;  in  1872-73,  73,  75,  774,  776. 
Transfennent  Jan.  1, 1873,  of  dr.  plant  to  XT.  S.,  at 
rental  not  exceeding  cost  of  repairs,  73,  777;  74,  il, 
41;  arrangement  canceled  May  1,  1875,  75,  il,  81; 
progress  of  dr.  in  187S-76,  76, 88.  Transferment  of 
part  of  dr.  outfit  to  U.  S.  on  previous  basis,  76  291 ; 
cooperation  of  city  with  U.  S.,  76, 292. 

1876-77.  Continued  use  by  U.  S.  of  dr.  outfit 
and  cooperation  of  city  with  U.  S.,  77,60,  284,  285. 
Necessity  of  city  owning  dr.  outfit,  76,  il,  84. 
Report  of  commission  actmg  for  city,  76,  ii,  83. 

1877-78.  Continued  use  by  U.  S.of  dr.  outfit 
belonging  to  city  of  Elchmond  and  cooperation  of 
city  with  U.S.  in  dr.  operations,  78, 65,  453,  455,  461. 

1878-79.  Continued  cooperation  of  city  of 
Richmond,  79, 512,  515. 

Assistance  given  by  city  of  Richmond  by  money 
app.,  work  done,  placing  machinery  at  disposal  of 
U.  S.,  80, 647;  81, 891,  894:  83, 685;  86,  954. 

Total  expend,  by  city  of  Eichmond,  1444,696.45, 
86,138;  87,867. 

Wreck  and  cargo  of  schooner  Melvin  PkiUips 
removed  by  owners,  03, 1070. 

At  1912,  Eichmond  proposed  d.  part  of  chan.  be- 
tween imp.  chan.  and  site  of  public  wharf  on  which 
work  has  begun,  12, 406. 

PEOJECTS.    (See  Estimates.) 

•Orig.  proj.  of  1870,  together  with  its  modifications 
to  1882,  proposed  to  secure  between  Biohmond  and 
the  sea  a  chan.  18'  x  180'  full  tide,  or  about  15' 
m.  1.  w.,  to  be  secured  by  the  removal  of  r.  and 
bowlders,  dr.  on  bars,  and  deposition  of  material 


beUnd  rectifying  dikes;  excavation  through  Dutch 
Gap  Cut-off  and  cut-offls  near  Jones  Neck  and  Ber- 
muda Hundred,  71, 604;  72, 691;  76, 298;  79, 516 
620:  86,  138.  Aggregate  of  the  app.  1870  to  1882* 
incl.,  $740,000.  ' 

By  Col.  Craighill,  1882,  increasing  previous  w 
and  d.  of  chan.  so  as  to  sectu-e  26'  full  tide,  or  22'  at 
half  tide,  between  Eichmond  and  the  sea.  The  w 
of  Chan,  to  be  as  follows:  From  mouth  to  City  Pt ' 
400';  from  thence  to  Drewry  Blufl,  300',  andthence 
to  the  city  of  Eichmond,  200';  est.,  J4,500,000.  82. 
871, 876;  86, 947;  86, 138;  87, 867;  91, 1234 

Lt.  Col.  Allen  est.,  1899,  $724,943.15  to  continue 
imp.,  and  if  a  turning  area  be  included  an  addi- 
tional cost  of  from  $150,000  to  $200,000,00, 1758, 1769 

For  extension  of  imp.  au.  act  June  13, 1902,  from 
lower  city  line  to  docks;  giving  chan.  22'  x  200'  x 
3,300';  est.,  $724,943.15  addl.,1 02, 1101;  03,217. 

Extended  by  act  Mar.  3, 1905,  to  include  excava- 
tion of  turning-basin  at  Biohmond  22'  x  400'  x  600'- 
est.,  $150,000,  06, 222. 

Maj.  Cosby  recom.,  1907,  that  plant  be  secured 
to  carry  on  work;  est.,  $228,000,  and  from  $80,000 
to  $100,000  an.  for  operating,  07, 1193. 

Total  est.  for  foregoing  proj.  In  1912,  $5,374,943.15. 
12,404.    Proj.  40±%  done,  12,405. 

SURVEYS. 

Detailed  sur.  made,  1852,  70, 68;  71, 603. 

Ex.  shows  but  slight  changes  stuce,  1870,  70, 68: 
71,603. 

In  progress,  connecting  James  E.  with  Kanawha 
Canal,  1870-73,70,69;  71,76,624;  72,74;  73,78,828. 

From  ship  lock  (Eichmond)  to  below  Trents 
Beach,  1874,  74,  86,  il,  39;  75,  ii,  74.  Details  and 
methods  used,  75,  il,  74;  76,  295;  bench  marks, 
76,  il,  78;  gauging  discharge,  methods  and  discus- 
sion of,  75,  ii,  79;  analysis  of  sur.,  76, 295. 

Au.  act  Mar.  3,  1881;  made,  1881,  by  Lt.  Col. 
Craighill,  82, 870,  878. 

Comparison  made  m  1884  and  1887,  84,  906: 
87,  873. 

Miscellaneous  sur.  and  ex.,  93, 1255;  94, 916;  9S, 
1187;    96, 1010;  97,  1347;  99, 1437. 

Ex.  and  sur.,  to  determine  what  expend,  would 
be  necessary  to  continue  imp.  to  the  head  of  naviga- 
tion at  the  docks,  au.  act  of  Mar.  3, 1899;  made,  1899, 
by  Lt. Col.  Allen.  (R.fav.)  (See Projects.)  (Maps, 
00, 1736),  00, 1754, 1755, 1757. 

Various  local  surs.  and  exs.,  01,  1433;  06, 1119; 
07, 1192;  08, 1245;  09, 1245;  10, 1369. 

Of  Dutch  Gap  Canal,  03, 1065. 

Ofshoals,  07, 1192. 

Of  Bocklanding  Shoal,  08, 1245. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12,  404. 

Maps: 

Maps  and  sections  at  Dutch  Gap  Canal  and 
Eocketts  Eeef,  Eichmond  Bar,  etc.,  76,  294,  298; 
77, 286.  Map  of  Dutch  Gap  Cut-ofl,  79,  520;  00, 
1736. 

Showing  progress  of  imp.  on  3d  and  6th  sections, 
04,  1338. 


L-108 


WARWICK  RIVER,  VA. 


ENGINEERS. 

Chief  of  En^eers.   R.,  06, 237. 

In  cliarge.    Lt.  Col.  S.  S.  Leach,  06, 215. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905.    R.  by  Lt.  Col. 
Leach  '  (unfav.),  06, 237. 


L-116 


ARCHERS  HOPE  RIVER,  VA. 


APPROPRIATIONS. 

1881,  $5,000,81,990. 

1882,  5,000,  82, 166, 1074. 
Total,  10,000 

COMMERCE. 

See  Operations. 
Unimportant,  86, 1034. 


CONTRACTS. 

1882.  G.  W.  Ferris,  dr.,  37J*  c.  y.,  82, 1075. 

1883.  J.  Caler  &  Son,  dr.,  274*  c.  y.,  83, 841. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 125;  81, 159;  8S, 
156;  83,161;  84,165;  86,157;  86,152;  87,117;  88, 
101;  12,390. 


'  H.  D.  234,  fi6th,  1st. 


>  H.  D.  149,  59th,  1st; 
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In  charge: 

Capt.  C.  B.  Phillips,  1880-81.    B.,  80,  906. 

Capt.  J.  Mercur,  1881-84.  B.,  81,  989;  88, 1074; 
83, 841. 

Capt.  F.  A.  Hinman,  1884-87.  K.,  84, 1031;  86, 
1034;  86, 962;  87, 977. 

Col.  W.  P.  Craighill,  1888.    B.,  88, 768. 

Assistants: 

J.  M.  Wolbreot.    B.,  80, 907. 

G.  H.  Elliott.    B.,  83, 1075. 

OPEBATIONS. 

1881-82.  12,283  c.  y.  removed  by  dr.;  no  great 
advantage  to  C.  resulting  from  work  done,  83, 1075. 

1883-83.  16,524  c.  y.  removed  at  mouth  ol  R. 
by  dr.;  limited  extent  of  worJs  of  small  value  to  C, 
83, 841. 


PHYSICAL,  CHABACTEBISTICS. 

Described;  small  stream  rising  bet.  James  and 
York  Rs.,  flows  se.  through  James  City  Co.  and 
empties  into  the  James  about  3  m.  bel.  Jamestown 
Isld.,  80, 906. 

PBOJECTS. 

By  Capt.  Phillips,  1880,  chan.  not  less  than  6'  x 
50',  mouth  to  Williamsburg,  6  m.;  est.,  $19,400.70, 
80, 907;  85, 157;  87, 117. 

SUE  VETS. 

Au.  act  Mar.  3, 1879,  79,  95;  made  by  J.  M.  Wol- 
brect.    (See  Projects.)    80,907. 

Ex.  and  sur.  au.  act  June  25,  1910,  with  view  to 
securing  increased  d.,  mouth  to  Williamsburg  (E. 
to  come),  13, 390. 


L-U7(a)     JAMESTOWN  ISLAND,  JAMES  RIVER,  VA. 


APPBOPBIATIONS. 

1894,  $10,000,95,1192. 
1896,  15,000,96,1016. 
1904,     15,000,04,1341. 


Total,  40,000. 

CONTEACTS. 

1895.  Eggleston  &  Montague,  excavation,  2St 
c.  y.;  paving,  $3.50  c.  y.;  rough  St.,  $1.03 1.;  piles  in 
groins,  25t  1.  f.;  capping,  24*  1.  f.;  turfing,  ISif  s.  y.; 
brush  mats,  64  c.  f.  ($14,808.50),  95, 1193. 

1900.  Lane  Bros.  &  Co.,  constr.  shore  protec- 
tion, $14,000,  01, 1437. 

1904.  Richard  Parrott,  building  shore  protec- 
tion, unit  prices  given,  05, 1180. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  95, 156;  96, 140;  97, 
189;  98, 191;  99, 222;  00, 253;  01,  291;  03,  218; 
03, 218;  04, 216;  05, 223;  06, 233. 

In  charge: 

Lt.  Col.  P.  0.  Hains,  1895-96.  B.,  95,  1192; 
(Col.),  96, 1016. 

Lt.  Col.  C.  J.  Allen,  1897-1903.  B.,  97, 1349;  98, 
1219;  99,  1440;  00,  1736;  01,  1437;  03,  1105;  03, 
1071. 

Col.  A.  M.  MUler,  1904.    B.,  04, 1340. 

Lt.  Col.  Smith  S.  Leach,  1905.    E.,  05, 1179. 

Capt.  Spencer  Cosby,  1906.    B.,  06, 1121. 

Assistant.  S.  H.  Yonge.  B.,  01,  1437;  03, 
1106. 

OPEEATIONS. 

1894-95.  A  wall  of  granite  was  built  along 
threatened  portion  of  the  isld.,  95, 1192. 


1900-01.  Work  commenced  on  shore  protec- 
tion, 01, 1437. 

1901-03.    1,348 1.  f.  revet,  built,  03, 1106. 

1904-05.  Work  continued  on  shore  protection, 
05, 1179. 

1905-06.  Work  continued  on  shore  protection, 
06, 1121. 

PHYSICAL  CHABACTEBISTICS. 

Erosion  of  banks,  01, 1437. 

PBOJECTS. 

Congress,  1894,  au.  protecting  the  isld.,  from  the 
encroachments  of  theJames  R.,  95, 1192. 

By  Lt.  Col.  Hains,  1894-95,  building  a  wall  faced 
with  granite  in  frontof  the  isld.,  grading  and  turfing 
the  blufl  behind  it,  and  adding  several  groins  in 
front  of  the  wall,  95, 1192. 

By  Lt.  Col.  Allen,  1896-97,  regrading  the  bank 
and  levee  where  necessary,  and  covering  it  with  a 
slope  wall  of  st.  laid  in  hydraulic  mortar,  protected 
by  riprap  and  concrete  blocks  as  far  as  funds  would 
admit,  97,  1350;  revised,  1900,  to  provide  lor  a 
revet,  of  concrete  blocks  or  flagstones,  with  mac- 
adam backingl'  thick,  laid  against  the  graded  bank 
of  the  isld.,  the  toe  of  the  slope  to  rest  against  a 
a  strong  low  line  of  sheet  piling,  to  be  protected 
against  wave  action,  if  necessary,  by  St.  riprap, 
00, 1737,  1738. 

By  Col.  Miller,  expend,  of  app.  of  $16,000,  1904, 
by  extending  sea  wall  downstream  not  more  than 
1,352',  and  shoreward  from  10  to  40',  04,  216,  1340. 

SUBVEYS. 

Ex.,  1896-97,  by  Lt.  Col.  Allen,  97, 1349. 
Ex.  by  Col.  MUler,  04, 1340. 


L-117(b)     JAMESTOWN  ISLAND, 

Pier.) 


VA.     (Permanent  Landing 


APPBOPBIATIONS. 

1906,  $15,000,  07, 1198. 

EXGINEEBS. 

Chief  of  Engineers.    B.,  07, 249;  08, 262. 
In  charge.   Mai.  Spencer  Cosby.    E.,  07, 1198; 
08,1260. 

OPEBATIONS. 

1906-07.  Failure  of  negotiations  for  purchasing 
p.  of  Mrs.  L.  J.  Barney;  constr.  of  new  p.  held  up 
by  delay  of  Assn.  for  the  Preservation  of  Virginian 


Antiquities  in  donating  necessary  land;  efforts 
madeby  Assn.  to  secure  use  of  ps.  from  Mrs.  Barney 
during  exposition,  07, 1198. 

1907-08.  Project  abandoned  on  recom.  of  Chief 
of  Engineers,  indorsed  by  Sec.  of  War,  08, 1250. 

PBOJECT. 

Congress,  1906,  app.  au.  erecting  permanent  p. 
on  frontage  owned  oy  Assn.  tor  the  Preservation  of 
Virginian  Antiquities,  or  for  purchase  or  lease  of 
suitable  wharf  and  land  necessary  to  give  access  to 
grounds  of  Assn.  and  to  monument  being  erected 
by  the  U.  S.,  07, 249. 
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L-118 


CHICKAHOMINY  RIVER,  VA. 


ruujt 

1878, 

J5,000,  78,  73. 

1879, 

1,000,79,86. 

1880, 

2,000,  80, 779. 

1881, 

2,000,81,975. 

18Sa, 

5,000,88,1043. 

1886, 

4,000,86,145. 

18S8, 

2,500,88,834. 

1890, 

2,600,90,1080. 

1892, 

5,000,93,1092. 

Total, 

29,000 

COMMERCE. 

Not  unimportant,  75,  ii,  171. 
Imp.  above   Windsor  Shades  not  warranted, 
79, 620. 


CONTEACTS. 

1878.    H.  E.  Culpepper,  dr.,  14*  o.  y. 


79,619. 
H.  E.  Cuipepperl  dr.,  15<i  c.  y.,  81,  974. 
J.  Caler  &  Son,  dr.,  22}*  o.  y.,  83, 823. 
H.  B.  Culpepper,  dr.,  im  o.  y.,  87, 948. 
American  Dredging  Co.,  dr.,  m  c.  y., 

C.  T.  Caler,  dr.,  ISi*  c.  y.,  91, 1300. 

C.  T.  Caier,  dr.,  13*  and  23*  o.  y.  ($4,700), 


1880. 

188S. 

1886. 

1889. 
89, 1019. 

1891. 

1893. 
93, 1332. 

ENGINEERS. 

Chief  o(  Engineers.  B.,  75,95;  78,73;  79,86; 
80, 115;  81, 166;  S3, 151;  83, 157;  84, 159;  85, 150; 
86, 146;  87,  111;  88, 114;  89, 132, 135;  90, 119, 121; 
91, 149, 153;  92, 151;  93, 162;  94, 149;  95, 171. 

In  charge: 

S.  T.  Abert,  U.  S.  C.  E.,  1874-91.  B.,  75,  ii,  170; 
78,  521;  79,  619;  80,  778;  81^  973;  88,  1041;  83, 
823;  84,  996;  85,  987;  86,  920;  87,  947;  88,  832; 
89, 1018;  90, 1079, 1086, 1086. 

Capt.  G.  J.  Fiebeger,  1891-92.    B.,  91, 1299, 1305. 

Lt.  E.  Burr,  1892-S4.  B.,  92, 1091;  93, 1331;  94, 
980. 

Capt.  T.  L.  Casey,  1895.    B.,  95, 1282. 

Assistant.    J.  P.  White.    B.,  91, 1306. 

OPERATIONS. 

1878-79.  Chan,  through  Binns  Bar  dr.  to  8'  x 
100';  Chan,  through  Old  Fort  and  Windsor  Shades 
bars  dr.  to  8'  x  60',  79, 619. 

1880-81.    16,933  c.  y.  dr.  from  chan.,  81,  974. 


1882-83.  19,859  c.  y.  dr.,  83, 824. 

1886-87.  18,299  o.  y.  dr.  Irom  bars,  87, 948. 

1888-89.  10,321  c.  y.  dr.,  89, 1019. 

1889-90.  777  c.  y.  dr.,  90, 1079. 

1891-92.  13,000  e.  y.  dr.,  92, 1092. 

1893-94.  17,446  c.  y.  dr.,  94, 980. 

1894-95.  18,188  c.  y.  dr.,  and  pro),  completed. 
95, 1283. 

PHYSICAL  CHARACTERISTICS. 

General,  75,  ii,  170. 

Obstr.:  Bars,  snags,  trees,  etc.,  75,  ii,  170, 171. 
Products  of  the  adjacent  country,  75,  ii,  172. 
Deterioration  ol  d.  as  compared  with  other  Ks., 
76,  ii,  171, 172. 
Character  of  bars,  79, 619. 
Obstr.  in  Chan,  of  K.,  82, 1041. 
Description  of  orig.  condition  of  R.,  86, 920. 
Description  of  the  locality,  90, 1085. 

PLANS. 

By  S.  T.  Abert,  1888,  Windsor  Shades  to  Ropes 
Neck,  removal  of  snags,  trees,  stumps,  and  similar 
obstr.;  est.,  S4,000, 90, 1089. 

PROJECTS. 

By  S.  T.  Abert,  U.  S.  C.  E.,  dr.  and  removal  of 
logs,  snags,  trees,  etc.;  est.,  $10,380,  75,  ii,  172; 
78,  73. 

By  S.  T.  Abert,  1878,  excavation  of  chan.  100'  x 
100'-150'  w.  through  Binns,  Old  Fort,  and  Windsor 
Shades  Bars,  to  8'  1.  w.;  est.,  $15,000,  79,619;  80, 
116.  Increased  in  1882  for  a  chan.  through  the  bar 
at  the  mouth  to  $18,000,  82,  1043.  Increased  in 
1885,  $1,000, 85, 988.  In  1887  it  was  est.  that  110,000 
would  be  required  to  complete  the  proj.,  87, 947. 

By  S.  T.  Abert,  1890,  chan.  from  10O'-16O'  w.  and 
at  least  8'  d .  at  1 .  w.  through  the  bar  at  the  mouth; 
est.,  $7,500,  91, 149, 1299. 

SURVEYS. 

Under  direction  of  S.  T.  Abert,  1874^78,  ex.  in 
general,  and  a  special  sur.  of  Binns,  Old  Fort,  and 
Wmdsor  Shades  Bars,  75,  ii,  170;  79, 619. 

Au.  act  of  Aug.  11,  1888;  made,  1889,  by  S.  T, 
Abert,  90, 1086. 

Ex.  Holly  Landing  to  Long  Br.  au.  act  Sept.  19. 
1890;  made,  1891,  by  Lt.  Fiebeger  (B.  unfavO,  91, 
1306. 

87,  948;  89, 1018. 


L-144(a) 


WILLIS  RIVER,  VA. 


ENGINEERS. 

Chief  of  Engineers. 

1st). 


B.,  11,  330  (H.  D.  16,  62, 


SURVEY. 

Ex.  au.  act  June  25, 1910,  made  by  Lt.  Col.  W.  C. 
Langfltt,    (B.,  unlav.)— H.  D.  16,  62, 1st. 


L-150    APPOMATTOX 


APPROPRIATIONS. 

1852,  $22,600,66,7. 

1871,  50,000,71,74,606. 

1872,  40,000,  72, 70,  692. 

1873,  30,000,  73, 76,  782. 

1874,  30,000,  74, 86,  ii,  47. 

1875,  30,000,  75, 89,  Ii,  84. 

1876,  30,000,  76, 65,  306;  77,  61,  292. 

1878,  30,000,  78, 67,  465. 

1879,  20,000,  79,  79,  522. 


RIVER,    VA. 

(From  Petersburg 

mouth.)' 

1880, 

20,000,  80,  657. 

1881, 

20,000,  81,  901. 

1882, 

35,000,  82,  901. 

1884, 

25,000,  84, 913. 

1886, 

18,750,86,969. 

1888, 

15,000,  88,  768. 

1890, 

15,000,  90, 1026. 

.                             1892, 

15,080,92,1094. 

1894, 

5,000,  95,  1286. 

1896, 

5,000,  96, 1076. 

to 


I  Ex.— B.  (fav.),  Nov.  26, 1852.  (H.  D.  482,  65th,  2d.) 
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6,000, 

«  5,000, 

32,600, 

175,000, 

« 12,000, 

10,000, 

50,000, 

190?;  « 10,000, 

1909,  «6,000, 

1910,  93,000, 


1900, 
1902, 
1903, 
1904, 
1905, 
1907, 


99, 1477. 
04, 1372. 
08, 1117. 
03, 1081. 
05, 1193. 
05, 1193. 
07, 1209. 
09, 1261. 
09, 1261. 
10, 1387. 


Total,  5853,830  (1831,330,  omitting  app.  ot  1852, 
13, 1719. 
COMMERCE. 

Description  ol  industries  of  Petersburg,  01, 1473. 

Decreasing  since  1901, 10,  319. 

Effect  on  rates  unknown,  10, 320. 

Description  of,  18, 408,  409.' 

Imp.  lias  resulted  in  more  far.  rates,  12,  409. 

Traffic  1900,  165,000+ t.;  1906,  53,000+ 1.;  1911, 
24,430 1.,  12, 1721. 

CONTRACTS. 

1871.  G.  H.  Ferris,  dr.  150,000  c.  y.,  72,  692. 
B.  S.  Burch,  dr.  50,000  c.  y.,  72, 692;  73,  784. 

1872.  Albany  Dredging  Co.,  dr.,  73,  784. 
1878.    G.  H.  Ferris,  dr.,  24}$  c.  y.,  74,  il,  47. 
1874.    G.  H.  Ferris,  dr.,  20$  c.  v.,  76,  ii,  85. 
1876.    G.  H.  Ferris,  dr.,  21Ji|!  c.  y.,  76,  ii,  86. 
1876.    G.  H.  Ferris,  dr.,  ISA*  c.  y.,  76, 307;  77, 

291.    W.  H.  Beard,  dr.,  30*  o.  y.,  77, 291,  292. 

1881.  S.  West,  dr.,  204!  and  23i|:  c.  y.,  81, 902. 

1882.  G.  H.  Ferris,  dr.,  320  c.  y.,  82, 901. 
1884.   B.  A.  Davis,  piles,  G.  V.  Scott  &  Sons, 

lumber,  W.  F.  Gatling,  brusb  and  poles,  84,  914. 
A.  F.  HuU,  dr.,  ISJ*  o.  y^  86, 1029, 1031. 

1886.  West  Point  Engine  &  Machine  Co., 
boiler  oltowboat,  87, 978. 

1889.  Cline  &  Isaac,  ].  constr.,  89,  953. 

1890.  W.Jameson,  constr.  ol  wattle  j.,  79*1.  f.; 
timber  j.  witb  mattress  protection,  S3.24;  Dike  A 
$1.06  and  Dike  B  980 1.  f.,  91, 1302. 

1903.  C.  P.  E.  Burgwyn,  dr.,  36i|!  o.  y.,  04, 1372. 

1904.  Atlantic  Dredging  Co.,  dr.  and  building 
embankments,  dam,  highway  br.,  EB.  br.,  ps.,  and 
flume;  unit  prices  given,  04, 1372. 

1906.  Atlantic  Dredging  Co.,  dr.,  370  c.  y.,  06, 
1193. 

1906.  W.  H.  French,  dr.,  44.80  c.  y.,  p.  m.,  07, 
1210. 

1908.  Atlantic  Dredging  Co.,  dr.,  rehandling 
and  placing  in  levees,  410  c.  y.,  p.  m.;  material  de- 
posited in  levees,  31J0  c.  y.,  p.  m.;  material  depos- 
ited behind  dikes,  19J0  c.  y.,  p.  m.,  08,  1266.  At- 
lantic Dredging  Co.  (supple.)  dr.,  400  c.  y.,  p.  m., 
09,  1261.  Atlantic  Dredging  Co.  (supple.),  laying 
addl.  pipe,  J7.50  f.;  Atlantic  Dredgmg  Co.  (sup-, 
pie.),  changes  in  provisions  as  to  laying  pipe  $150, 
09,1262. 

1909.  Atlantic  Dredging  Co.  (supple.),  dr.,  410 
c.  y.;  Atlantic  Dredging  Co.,  dr.,  250  o.  y.,  p.  m., 
09,  1261.  Atlantic  Dredging  Co.  (supple.),  addl. 
r.  in  dam,  $1.70  per  t.  for  large  and  medium,  and 
$1.90  for  crushed  St.;  Atlantic  Dredging  Co.  (supple.) 
certain  changes  in  dam  and  method  ot  disposal  of 
surplus  material,  450  c.  y.,  p.  m.,  09, 1262.  L.  M. 
Lewis  Dredging  Co.,  excavating,  removing  r., 
buildmg  levee,  etc.,  unit  prices  given,  10, 1387,  con- 
tract annulled,  II,  1499. 

1910.  W.  H.  French,  dr.  (general  imp.),  17*0 
c.  y.,  11, 1499. 

1911.  Edward  M.  Harris,  work  at  Petersburg, 
miit  prices  given,  11, 1499. 

1912.  Maryland  Dredging  &  Contracting  Co., 
dr.  (general  imp.),  23,000  c.  y.,  p.  m.,  170  c.  y.,  12, 

ENGINEERS. 

Chief  o(  EngtocerS.  E.,e6,  7;  70,31,68;  71, 
73;  72,  70;  73,  76;  74,  86;  76.  89;  76,  65;  77,  60; 
78,66;  79,78;  80,106;  81,143;  82,139,903;  83,143; 
84,147;  86,165;  86,,150;  87,117;  88, 101;  89, 118; 
90,  106;  91,  150;  92,  152;  93,  163, 166;  94,  149; 


96, 171;  96, 166;  97, 193;  98, 196;  99,  226;  00, 
258,  265;  01,  294,  299,  1467;  02,  222;  03,  223;  04, 
222;  06,  229;  06,  243;  07,  255;  08,  271,  280;  09, 
279,  280;  10, 319;  11,  342;  13, 407. 

Boards: 

Commission,  appointed  1852^  reported  a  plan  for 
imp.    S.  D.  1,  35, 1,  Part  il,  394. 

Convened  Aug.  29,  1870.  Recom.  adoption  of 
much  of  the  work  done  by  private  and  corporate  au. , 
under  plan  of  H.  D.  Bird.  Modified  plan  in  regard 
to  future  work.  R.,  74,  ii,  50.  Reconvened,  Balti- 
more Nov.  19, 1870.    B.,  74,  ii,  53. 

(Col.  J.  H.  Simpson,  Lt.  Col.  John  Newton,  and 
Maj.  W.  P.  Craighill.) 

In.  cli2r&rc* 

Maj.  Wm.  P.  Craighill,  1878-90.  B.,  73, 784;  74, 
il,  47;  76,  ii,  86;  76,  307;  77, 292;  78,  463;  79, 621; 
(Lt.  Col.)  80,  656;  81,  898;  82,  898,  907;  83,  687; 
84,  913;  (Col.)  88,  768;  89, 955. 

Capt.  Chas.  B.  Phillips,  in  temporary  charge. 
K.,  78, 463. 

Capt.  F.  A.  Hinman,  1884-87.  R.,  85, 1029;  86, 
969*  87  978 

lit.  G.  J.'Fiebeger,  1889-92.  B.,  89,  962,  957; 
90, 1026;  91, 1300. 

Lt.  E.  Burr,  1892-94.  B.,  92,  1093;  93,  1333, 
1345;  94, 981. 

Capt.  T.  L.  Casey,  1895-99.  B.,  96,  1284;  96, 
1074;  97, 1369;  98, 1227;  99, 1476. 

Maj.  J.  B.  Quinn,  1900-1902.  R.,  00, 1766;  01, 
1452,  1468, 1471;  02, 1117. 

Capt.  E.  E.  Winslow,  1903-06.  B.,  03, 1080;  04, 
1371;  06, 1192;  (Maj.)  06, 1131. 

Maj.  Joseph  E.  Kuhn,  1907-09.  B.,  07, 1208;  08, 
1264;  09, 1268. 

Lt.  Col.  M.  M.  Patrick,  1910-.  B.,  10, 1386;  11, 
1497;   12,1718. 

H.  D.  Bu-d. '  E.,  72, 693;  73,  784;  74,  ii,  47;  76, 
U,  86;  76,  307;  77,  292;  78,  466;  80, 659. 

Capt.  James  W.  Cuyler.  E.,  79, 522, 524, 625, 526; 
80,  657. 

Capt.  T.  Turtle.    B.,  82,  898,  907,  911;  83,  687. 

Lt.  C.  McD.  Townsend.    B.,  83, 688;  84, 914. 

H.  J.  Gielow.    E.,  87, 981. 

ESTIMATES.    (Plans  and  Projects.) 

ByB.olE.,forchan.  12'  x60',  $250,000;  $125,000 
addl.  to  make  the  work  permanent;  and  $10,000 
for  an.  repairs  and  dr.,  74,  ii,  54. 

By  Maj.  Craighill,  to  complete  chan.  10'  x  80', 
$163,000,  and  $20,000  for  an.  dr.  and  repairs,  74,  ii, 
46,  47. 

By  Maj.  Craighill  and  Capt.  Cuyler,  revised,  com- 
pletion of  existing  proj.,  $42,000,  79, 522. 

LEGAL  PROCEEDINGS. 

Land  purchased  for  works  of  imp.,  05, 1193. 
$10,703.28  expend,  for  purchase  of  land;  all  neces- 
sary land  vicinity  of  Petersburg  acquired,  06, 1131. 

LEGISLATION. 

A  joint-stock  company  incorporated  in  1824  by 
Virgmia  for  imp.  of  the  K.,  74,  li,  54. 
The  assent  ol  the  U.  S.  given  by  act  of  Mar.  3, 1825. 

OPERATIONS. 

1870-71.  Freluninary  operations,  ex.  made, 
71,608. 

1871-72.  Removal  of  150,000  o.  y.  from  s.  chan.; 
dr.  through  Puddledock  Marsh,  72, 70,  692. 

1872-73.  Completion  of  s.  chan.,  60'-80'  x  10'; 
dr.  in  Puddledock  Cut,  and  completion  of  deflector 
260'!.,  73,76,782,784. 

1873-74.  Dr.  in  and  above  Puddledock  Cut; 
123,095  0.  y.  removed,  74, 86,  ii,  46,  48. 

1874-76.  Dr.  between  upper  end  of  Puddle- 
dock Gut  and  Petersburg,  76,  89,  ii,  84. 

1876-76.  Removal  of  129,270  c.  y.  bycontract, 
76,  65,  306-308. 


♦Allotment. 

'  Emer.  E.  and  H. 

2  Pres.  and  mainten.  E.  and  H. 

8  $7,131.70  of  this  amount  repaid  to  app.  for  Emer.  in  E.  and  H.  works,  09, 1261. 
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1876-77.  Dr.  and  constr.  of  embEmkment  by 
contract.  (Chan,  of  sufBcient  d.  for  vessels  draw- 
ing 11'  of  w.  to  reach  the  city.)    77, 292. 

1877-78.  Removal  of  421  e.  y.  of  rock  by  blast- 
ing; constr.  of  812 1.  f .  of  longitudinal  dilies  and  13 
wing  dams,  78,  66,  464,  465. 

1878-79.  Dr.  15,248  e.  y.;  repairs,  protection, 
and  extension  of  wing  dams;  constr.  of  dams,  train- 
ing walls,  and  dikes,  79,  78,  523. 

1879-80.  Dr.  9,305  c.  y.;  repair  and  constr.  of 
wing  dams  and  dike,  80, 657. 

1880-81.  Dr.,  constr.,  and  repair  of  wing  dams 
In  progress,  81, 898. 

1881-83.   Dr.  and  repairs  to  dikes,  82, 898. 

1883-83.  (Imp.  condition  of  H.,  83,  143,  687, 
694.)    Constr.  of  js.,  and  their  cost,.83, 143,  688. 

1883-84.  26,727  c.  y.  dr.;  constr.  and  repairs  of 
dikes,  84,  147,  914.  (Imp.  condition  of  B.,  84, 
913. )    Cost  of  work,  84,  91$. 

1884-8S.  51,300  o.  y.  dr.  by  contract  from 
Fuddledock  Cut;  extension  and  repair  of  dikes  by 
hired  labor,  85, 1029. 

188S-86.  70,124  c.  y.  dr.  by  contract  from 
Puddledock  Cut;  940  1.  f.  pile  and  brush  revet- 
ments built  by  lured  labor,  86, 958. 

1886-87.  25,047  o.  y.  dr.  from  Chans.;  repair  of 
Is.,  dams,  and  training  walls;  348  1.  f.  revetment 
built  at  Puddledock  Cut;  constr.  of  training  wall  at 
Eushmore's  commenced,  87, 979. 

1888-89.  16,175  c.  y.  dr.,  js.  repaired,  and 
closuredike  to  Jetty  No.  20  prolonged,  89,  952. 

1889-90.    10,435  c.  y.  dr.,  90, 1025. 

1890-91.  13,512  0.  y.  dr.  from  Puddledock 
Shoal  and  deposited  behind  closure  dike;  2,200 1.  f 
of  j.  built;  Bushmore  Dam,  etc.,  built,  91, 1301. 

1891-93.  892  1.  f.  of  brush  and  pile  dike  built 
at  Magazine  Bend  and  at  Lieutenant  Run  Dike,and 
583 1.  f.  of  the  latter  dike  backed  with  brush;  dam 
built  at  Steins  Cut  and  repairs  to  closure  dike  at 
head  of  Puddledock  Cut;  7,867  c.  y.  gravel  used  in 
constr.  of  bank  behind  the  cut,  93, 1093. 

1893-93.  31,325  c.  y.  dr.,  1,4761.  f.  of  brush  dike 
at  Magazine  Bend  refilled  with  brush,  a  new  wale 
piece  was  placed  on  the  closure  dike,  and  1,243 1.  f. 
of  timber  dam  at  the  closure  dike  constr.  and  350 
1.  f .  rebuilt,  93, 1334. 

1893-94.  17,150  c.  y.  dr.,  and  6,860  c.  y.  of  it 
placed  behind  closure  dike  to  strengthen  it,  94, 982. 

1894-95.  7,200  c.  y.  dr.  and  placed  behind 
closure  dike,  95, 1285. 

1895-96.  18,000  c.  y.  dr.,  and  6,060,  2,800,  and 
4,750  c.  y.  of  it  were  wheeled  ashore  at  Bradway, 
Rushmores  Dike,  and  at  closure  dike,  respectively, 
96, 1075. 

1898-99.  10,250  c.  y.  dr.  from  vicinity  of  Rush- 
mores  Dike,  99, 1476. 

1899-00.  7,200  0.  y.  dr.  from  vicinity  of 
Rushmores  Dike,  12,660  o.  y.  at  Sunken  Isld.;  3,160 
c.  y.  at  Mills  Bar;  and  closure  dike  repaired,  00, 
1766, 1767. 

1903-03.    4,261  c.  y.  dr.,  03, 1080. 

1903-04.   22,687  c.  y.  dr.,  04, 1371. 

1904-05.  4,400  o.  y.  dr.;  highway br.  builtover 
new  Chan,  at  Petersburg,  05, 1192. 

1905-06.  24,160  c.  y.  dr.  below  Petersburg; 
46,031  c.  y.  removed  from  new  chan.  at  Petersburg 
and  placed  on  main  levee,  and  704  c.  y .  deposited  on 
Pocahontas  Levee,  06, 1131. 

1906-07.  19,784  c.  y.  dr.  below  Petersburg, 
108,300  c.  y.  dr.  from  new  chan.  at  Petersburg, 
2,860  c.  y.  from  RE.  embankment,  185  c.  y.  placed 
on  Pocahontas  Levee  and  911  c.  y.  behind  s.  abut- 
ment, 16.8  c.  y .  r.  removed  from  p.  foundations,  and 
901.6  c.  y.  concrete  placed  in  ps.,  07, 1209. 

1907-08.  51,047  c.  y.  removed  from  new  chan. 
at  Petersburg,  5,862 1.  r.  placed  on  dam,  1,390  c.  y.  fill 
behind  abutment,  10.3  o.  y.  r.  removed  from  p. 
foundations,  and  679.86  c.  y.  concrete  placed  in  ps.; 
flimie  constr.,  08, 1266. 

1908-09.  39,547  c.  y.,  p.  m.,  dr.,  rehandled  and 
placed  on  levee,  28,752  c.  y.,  p.  m.,  dr.,  and  placed  in 
levee,  12,912  c.  y.,  p.  m.,  pumped  ashore,  27,678 
c.  y.,  p.  m.,  dr.,  and  pumped  into  washout  of  dam, 
150 1.  f.  trestle  built,  855  c.  y.  r.  and  1,238  c.  y.  slag 
placed  in  break  of  rear  bank,  62,937  c.  y.,  p.  m., 
removed  from  new  chan.  at  Petersburg,  and  4,131 
t.  r.  placed  on  dam,  09, 1258, 1259, 1260. 

1909-10.  15,977  c.  y.  dr.,  300  c.  y.  earth  and 
200  c.  y.  r.  removed,  and  18,027  c.  v.  earth  placed  in 
levee,  10, 1386. 


1910-11.  47,803  0.  y.,  p.  m.,  excavated  at 
Lieutenant  Etm  Shoal  and  dumped  below  Pointof- 
Rocks,  11, 1497.  Quantity  and  cost  of  work  done 
by  L.  M.  Lewis  Dredging  Co.  at  Petersburg  given 
in  tables;  230  c.  y.,  p.  m.,  earth,  and  426.7  o.  y.  r. 
excavated  at  Petersburg,  11, 1498. 

1911-13.  21,300  c.  y.,  p.  m.,  dr.  at  shoals  from 
Petersburg  to  Point-of-Rocks,  13, 1718.  8,000  c.  y. 
p.  m.,  removed  at  and  below  Petersburg;  3  668 
c.  y.,  p.  m.,  earth,  and  1,031  c.  y.  r.  excavated,  18, 
1719. 

(See  Physical  characteristics,  last  paragraph.) 

PHTSICAIi  CHABACTEBISTICS.    (See  Od. 

erations,  1876-77, 1882-^,  1883-84.) 

Described,  71,  606-608;  74,  11,  50-66;  79,  629. 
Sketch  showing  current  observations  at  Magazine 
Bend,  78,  464. 

Description  of  the  various  divisions  of  the  E., 
93, 1336. 

Description  of;  impossible  to  maintain  chan.  on 
account  of  sand  carried  down  by  freshets,  01, 1468, 
1469. 

Unusual  freshets  overflowing  banks,  cutting  new 
chan.  around  end  of  dam,  completely  flUmg  navi- 
gable Chan,  below  dam,  09, 1269. 

Stream  137  m.  1.;  navi.  1.  only  11  m.,  13,  437. 

Freshets,  1912,  broke  incomplete  diversion  dam, 
Petersburg,  13, 460. 

PLANS.    (See  Estimates  and  Projects. ) 
By  Capt.  Cuyler,  change  in  direction  of  js.  to 

obUque  mstead  of  perpendicular  to  the  shore, 

79,  524. 
By.  Lt.  G.  J.  Piebeger,  1889,  for  diversion  of  the 

waters  of  the  Appomattox  R.  into  the  old  North 

Channel,  Involving  dr.,  dam,  embankment,  and 

br.  constr.,  and  the  purchase  of  overflowed  lands; 

est.,  1387,926.21,  89, 960. 

PRIVATE      (CITY      AND      COBPOBATE) 
WORKS. 

History  from  1824  to  1870,  74, 11,  64^7:  77,  293- 
'■  Est.  by  H.  D .  Bird,  engineer  for  Lower  Appomat* 
tox  Co.,  for  a  12'  chan.,  $173,004.15,  74,  ii,  57. 

Dr.,  etc.,  by  the  city  of  Petersburg,  71, 73, 606-608; 
73,  692;  75,  ii,  86;  78,  464;  79,  521.,  The  Lower 
Appomattox  Co.  expend..  In  1870,  $75,186.70,  74, 
ii,  57. 

Constr.  of  a  dr.,  1884,  by  city  of  Petersburg,  Va., 
84,  914;  work  done  by  city  of  Petersburg,  86, 960. 

Dr.  done  by  the  city  near  Petersburg,  88, 768. 

History  of  imp.  carried  on  by  the  city  of  Peters- 
burg, 89,  967,  961. 

PROJECTS. 

By  BE.,  1870,  Chan.  12' h.  w.  and  a  w.  as  great  as 
the  R.  would  bear,  the  Imp.  to  be  accompli&ed  by 
regulating  works,  aided  by  dr.;  est.,  $428,000,  71, 
73,  606;  74,  ii,  53;  85, 155;  87, 117. 

In  1887  a  revision  of  the  est.  cost  for  the  completion 
of  the  proj.  was  $33,810,  87,  978,  983.  This  was  in- 
creased in  1889,  to  $45,890,  or  $30,080  for  completion, 
89,  963. 

Lt.  Burr  In  1893  submitted  a  revised  est.  of  cost 
of  the  imp.,  making  a  total  of  $68,090, 93, 1336. 

By.  Capt.  Burr  in  1894  retaining  the  app.  of  1894 
untU  dr.  be  necessary,  app.  not  being  considered 
sufficient  to  warrant  the  undertaking  of  any  exten- 
sion of  the  contracting  works,  95, 1285. 

Deflection  of  the  E.  m  the  old  chan.  just  above  the 
br.  at  Petersburg  recom.  by  Maj.  Casey,  1899  (see 
Plan  of  1889),  99, 1477. 

By  Maj.  Quiim,  1899,  expend,  of  funds  in  dr.  at 
Sunken  Island  Mills  Bar,  and  Magazme  Bend,  GO, 
1767.  _^     ^ 

By  Maj.  Quiim,  1900,  proposes  diverting  K.  at 
Petersburg  and  providing  for  excavating  chan.  200' 
X  2i  m.,  and  constr.  dam,  dike,  brs.,  and  other 
necessary  work;  est.,  $266,915,  with  $6,000  an. 
mainten.,  01,  1471.  Act  1902  limited  cost  to 
$200,000;  act  1907  au.  increase  to  $260,000,  13,  409 
Col.  P.  C.  Hains,  Div.  Eng.,  est.  it  would  cost 
$400,000  to  divert  R.,  01, 1473. 

Existing  proj.,  1912,  attainment  and  mainten.  ol 
Chan.,  12'  x  80'  m.  h.  w.,  PoinlH)f-%Rooks  to  Peters- 
burg, 7i  m.,  13, 408. 


rSeepp.  14-22  for  1 
Lexplanatlons,  etc.J 
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SUB,  VETS. 

Elaborate  sur.  made  a  short  time  before  the  civil 
war,  70, 68. 

By  Maj.  Craighill,  1870,  70, 68. 

By  Maj.  Craighill,  1873-74,  74,  il,  46. 

By.  Lt.  Col.  W.  P.  CraighiU,  1881-82,  83, 904. 

Au.  act  of  Aug.  11, 1888;  made,  1889,  by  Lt.  Fie- 
beger,  89, 957. 


Ex.  and  sm'.  of  H.  at  Petersburg  and  Appomattox 
K.  au.  act  of  July  13, 1892;  made,  1892,  by  Lt.  Burr 
(B.  unfav.),  93, 1347, 1348. 

Ex.  and  sur.  au.  act  1900,  with  a  view  to  deflection 
of  the  R.  at  Petersburg  (see  Project),  01,  299, 1467, 

Made  in  compliance  with  act  Mar.  2,  1907;  est.. 
$23,000,'  08, 280, 1264. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  408,  409. 

Maps.i    89,  960;  93, 1340. 


L-159 


LYONS  (Lawns)  CREEK,  VA. 


COMMERCE. 

Merchandise,  brick,  and  peanuts,  valued  at 
{28,000,  shipped  1894.  Limited  interests  would  not 
justify  expend,  by  U.  S.,  95, 1298. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  95, 177. 

In  Charge.  Capt.  T.  L.  Casey,  1894.  B.,  95, 
1297. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  has  been  called  "Lawns"  Cr., 
95, 1297. 

SURVEY. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Casey, 
1894  (B.  unfav.),  95, 1297. 


L-160 


PAGAN  RIVER  (Creek),  VA. 


APPROPRIATIONS. 

1880,  15,000,80,821. 

1881,  5,000,81,991. 
1902,  2  10,870,  03, 1116. 
1910,  4,600,10,1385. 
1912,        1,000,13,1717. 

Total,  26,470  (less  $198.99  returned  to  Treas., 
t26,271.01, 13, 1717). 
COMMERCE. 

Important,  75,  ii,  158. 

R.  IS  only  practical  direct  outlet  from  Smithfleld 
and  neiehbormg  country,  01, 1475. 

Description  of,  01, 1477. 

Dependent  on  peanut  and  oyster  crops,  05,  229. 

No  rail  route  to  points  below  head  of  navigation, 
10, 319. 

Average  per  year  about  100,000 1. ,  mostly  peanuts 
and  oysters,  11,  341. 

0.  handled  by  numerotis  small  schooners  and 
sloops,  and  2  regular  steamers,  13,  407. 

Effect  of  imp.  on  rates  not  ascertainable,  13,  407. 

CONTRACTS. 

1880.  H.  E.  Culpepper,  dr.,  16Jit  c.  v.,  81,  991' 

1881.  J.  Caler  &  Co.,  dr.,  23i|!  c.  y.,  83, 1077. 
1906.    L.  M.  Lewis,  dr.,  lot  c.  y.,  S.  m.,  06, 1130. 
1910.   Norfolk  Dredgmg  Co.,  dr.,  UA*  c.  y., 

11, 1496. 

ENGINEERS. 

Chief  of  Engineers.  B.,  75,  96;  80,  119;  81, 
159;  83,  155;  83,  162;  01,  299,  1474;  03,  221;  03, 
222;  04,221;  05,228;  06,242;  07,254;  08,270,280; 
09, 278;  10, 318;  11, 341;  13, 406,  421. 

In.  chsircc* 

S.  T.  Abert,  V.  B.  C.  E.,  1875.    B.,  75,  il,  156. 

Capt.  C.  B.  Phillips,  1880-81.    B.,  80, 820. 

Capt.  J.  Merour,  1881-83.  E.,  81,  990;  83, 1076; 
S3,  842. 

Maj.  J.  B.  Quinn,  1901-02.  R.,  01,  1475,  1477; 
03,1U6. 

Capt.  E.  E.  Wmslow,  1903-06.  R.,  03, 1079;  04, 
1370;  05, 1191;  (Maj.)  06, 1130. 

Maj.  J.  E.  Kuhn,  1907-09.  R.,  07, 1207;  08, 1263; 
09, 1257. 

Lt.  Col.  M.  M.  Patrick,  1910-.  R.,  10, 1385;  11, 
1496;  13, 1717. 

A.  K.  Michl'er  and  W.  H.  Powless,  76,  li,  157. 


OPERATIONS. 

1880-81.  6,662  c.  y.  dr.  from  bars  at  Smithfleld, 
81,  991. 

1881-83.  34,631  c.  y.  dr.  from  bars  at  mouth  of 
creek,  83, 1076. 

1906-06.    81,672  c.  y.  dr.,  06, 1130. 

1910-11.  Proj.  completed  Nov.  22, 1910;  23,117 
c.  y.  dr.  under  contract,  11, 1496. 

PHYSICAL  CHARACTERISTICS. 

General,  76,  ii,  156. 
Obstructions,  bars,  etc.,  75,  ii,  156. 
Description  of,  01, 1477. 


PLANS. 

By  S.  T.  Abert,  U.  S.  C. 
$13,500,  75,  ii,  157. 


E.,  dike  4,500';  est.. 


PROJECTS. 

By  S.  T.  Abert,  U.  S.  C.  E.,  1876,  chan.  6J'-7'  x60' 
through  4  bars,  Smithfleld  to  mouth  of  creek,  5  m.; 
est.,  $28,380,  76,  ii,  157;  80, 820. 

By  Maj.  Quinn,  1900,  chan.  8'  x  80'  from  Smith- 
field,  Va.,  to  James  R.;  est.,  $28,870  (for  10',  $36,088),8 
01, 1477. 

Act  1905  au.  expend,  of  balance  in  securing  chan. 
40'  w.  and  of  such  d.  (probably  10')  as  might  be 
obtained,  06, 228, 1191. 

By  Maj.  Kuhn,  1907,  w.  chan.  at  Smithfleld  and  at 
bends  farther  downstream;  est.,  $4,600,  and  $1,000 
an.  mainten.,<  08, 280;  10, 318. 

Act  June  25, 1910,  au.  w.  chan.  at  Smithfleld  and 
at  bend  i  m.  below  Smithfleld,  and  dr.  off  points  of 
abrupt  bends  in  existing  chan.  farther  downstream 
11,  341. 

SURVEY. 

By  A.  K.  Michler  and  W.  H.  Powless,  under  the 
direction  of  S.  T.  Abert,  U.  S.  C.  E.    R.,  75,  ii,  156. 

From  Smithfleld ,  Va. ,  to  James  R .,  au.  act  June  6, 
1900;  made,  1900,  by  Maj.  Quinn,'  01, 1474. 

Ex.,  04, 1370. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Maj. 
K;uhn,4  08, 280. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  with  view 
to  securing  12',  and  turning-basin  at  Smithfleld,  13, 
421. 

Cong,  docs.,  ete.,  relating  to  ex.,  surs.,  plans,  ete., 
13, 407. 


'  H.  D.  952,  60th,  1st. 

2  $198.99  of  this  amount  returned  to  Treas.,  09, 1258. 


3  H.  D.  88,  66th,  2d. 
<  H.  D.  397,  60th,  1st. 
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L-164 


CHUCKATUCK  CREEK,  VA. 


BNGINEEBS. 

Cliiet  of  Engineers.    B.,  89, 120. 

In  cliarge.    Lt,  G.  J.  Fiebeger,  1889.    B.,  89, 
968. 

Assistants: 

J.  Eiddle.    B.,  89,969. 
T.I.George.    B.,  89,970. 


PHTSICAI.  CHABACTEBISTICS. 

Description  of,  89,  969. 

ST3EVET. 

Ex.  au.  act  Aug.  11,  1888?  made,  1888,  by  Lt 
Hebeger  (E.  unfav.),  89, 968. 


L-165 


NANSEMOND  RIVER,  VA. 


1873 

115,000,  73, 76,  787. 

1874, 

10,000,  74, 87,  ii,  63. 

1875, 

5,000,  75,  94,  ii,  129. 

1876, 

6,000,  76,  68,  352;  77,  65,  365. 

1878, 

2,000,78,75,541. 

1888, 

10,000,88,98. 

1890, 

10,000,  90, 1024. 

1892, 

10,000,93,1091. 

1894, 

10,000,  96,  1281. 

1896i 

5,000,  96, 1073. 

1899, 

5,000,99,1476. 

1907, 

5,000,07,1206. 

1910, 

5,000, 10,  1384. 

1911, 

3,000, 11,  149S. 

Total, 

100,000 

COMMERCE. 

Importance,  73,  725;  73,  787;  74,  ii,  63;  75,  ii, 
129;  77,365;  79,682. 

Decreasing,  01, 1450. 

Not  possible  to  ascertain  what  effect,  if  any,  imp. 
has  bad  on  rates,  07, 2S4. 

InlQU,  78,000 1.,  13,403. 

CONTBACTS. 

1874.  Morris  &  Cummings,  dr.,  200  o.  y.,  74,  ii, 
63.  H.  B.  Culpepper,  dr.,  23*  c.  y.,  75,  ii,  128. 
H.  E.  Culpepper,  building  dike,  J3.45  per  1.  f.,  76, 
ii,  128.  H.  E.  Culpepper,  removal  of  wreck,  76, 
ii,  128. 

1875.  H.  E.  Culpepper,  removal  of  wreck,  and 
dr.,  76, 352. 

1877.  G.H.  Ferris,  dr.,  and  repairing  dike,  77, 
366. 

1889.  C.  BUveu,  dike  repair,  S2,940,  89,  960. 
C.  T.  Caler,  dr.,  29J(|i  c.  y.,  89, 951. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  200 
V.  y.,  91, 1299. 

1893.  Bittenhouse  Moore  Dredging  Co.,  dr., 
250  c.  y.  ($9,500),  93, 1331. 

1894.  0.  T.  Caler,  dr.,  18J0C.  y.,  s.  m.,  96, 1281. 

1903.  Smith  &  Robinson,  dr.,  24J0  c.  y.,  s.  m., 
03, 1078. 

1904.  Coastwise  Dredging  Co.,  dr.,  250  c.  y., 
s.  m.,  04, 1369. 

1908.    Dr.,  16.40  o.  y.,  09, 1266. 

ENGINEEBS. 

Chief  of  Engineers.  B.,71,76;  78,72;  73,76, 
74, 87;  76,  94;  76,  68;  77,  66;  78,  76;  79,  89;  80, 
118;  87, 123;  88, 98;  89, 117;  90, 106;  91, 148;  93, 
160;  93,  *161;  94,  148;  95,  170;  96,  154;  97,  192; 
98,195;  99,226;  00,267;  01,293;  03,220;  03, 
222;  04,  220;  06,  228;  06,  241;  07,  264;  08,  269, 
09, 278;  10,  317,  329;  11, 340;  13, 402. 

In  charge: 

Maj.  Wm.  P.  Craigbill,  1871-74.  B.,  73, 723;  73, 
787;  74,  ii,  63. 

S.  T.  Abert,U.  S.  agent,  1874-78.  B.,  76,ii,127; 
76, 352;  77, 365;  78,  541. 

Capt.  C.  B.  PMUips,  1878-80.  E.,  79,  681;  80, 
820. 

Capt.  F.  A.  Hlnman,  1887.    E.,  87, 995, 1001. 

Lt.  G.  J.  Fiebeger,  1888-92.  E.,  89,  960;  90, 
1024;  91, 1298. 


Lt.  E.  Burr,  1892-94.  E.,  93, 1090;  93, 1329;  94. 
978. 

Capt.  T.  L.  Casey,  1896-99.  E.,  95,  1280;  96, 
1072;  97, 1367;  98, 1226;  (Maj.)  99, 1475. 

Maj.  J.  B.  Quinn,  1900-1902.  B.,  00, 1765;  01, 
1460;  03, 1116. 

Capt.  E.  E.  Winslow,  1903-06.  E.,  03, 1078;  04, 
1368;  06, 1190;  (Maj.)  06, 1129. 

Maj.  Joseph  E.  Kuhn,  1907-09.  E.,  07, 1206;  08, 
1262;  09, 1266. 

Lt.  Col.  M.  M.  Patrick,  1910-.  E.,  10, 1384;  11, 
1494;  13, 1708. 

Assistants: 

William  Popp.    B.,  73,  723. 
H.  J.  Gielow.    E.,  87, 1002. 

ESTIMATES.    (See  Projects.) 

By  William  Popp,  1872,  chan.  8'  x  100',  J30,000; 
if  increased  to  200' w.,  $20,000  addl.,  78, 72,  723. 

By  S.  T.  Abert,  1878,  increased  to  $37,000  owing 
to  small  apps.  and  repairs,  78,  541. 

OPEBATIONS. 

1873-73.    Preparatory  only,  73,  76,  787. 

1873-74.  Snags  and  artificial  obstr.  removed, 
and  2,166  l.f.  of  dikes  built;  dr.  by  contract  in  prog- 
ress, 74, 87,  u,  63. 

1874-76.  1,333  1.  f.  of  dike  built;  20,819  o.  y. 
dr.  and  wreck  removed,  76, 94,  ii,  128. 

1875-76.  Chan.  7J'  x  60'  dr.  througb  Suffolk 
Bar,  76,  68,  352. 

1877-78.  8,340  0.  y.  dr.  from  Suflolk  Bar  Chan., 
making  it  8'  x  80';  dikes  repaired,  78,  75, 641. 

1879-80. .  1,120 1.  f.  of  dike  buUt;  further  opera- 
tions not  recLuired,  80, 820. 

1888-89.  Dike  repair  completed  under  con- 
tract, and  snags  removed  from  the  chan.  by  hired 
labor,  89,  950. 

1889-90.  16,160  c.  y.  and  28  saw  logs  removed 
from  the  chan.,  90, 1024. 

1893-93.    37,468  c.  y.  dr.,  93, 1330. 

1894-96.    48,220  c.  y.  s.  m.  dr.,  95, 1281. 

1896-97.  6  small  and  3  large  trees  removed, 
97  1367. 

1899-^0..  1  tree  removed  from  chan.,  00, 1705. 

1903-03.  46  logs  and  other  obstr.  removed, 
03, 1078. 

1903-04.    31,386  c.  y.  dr.,  04, 1368. 

1908-09.    23,797c.y.  dr.,09, 1256. 

1909-10.  55  logs  and  other  obstr.  temoved  by 
the  snag  boat  Roanoke,  10, 1384. 

1911-13.  U.  S.  snag  boat  RoaTioke  removed  18 
trees  from  chan.  and  banks,  13, 1708. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  73,  724. 

Chans,  in  Hampton  Koads  injured  by  dr.  deposits 
from  this  stream,  04, 1368. 

PEOJECTS.    (See  Estimates.) 

By  W.  Popp,  1872,  Chan.  8''  x  100'  by  removing 
obstrs.,  dr.,  and  dikes,  73, 723. 

By  Maj.  CraighiU,  1872,  chan.  8'  x  100'  to  be  se- 
cured by  removal  of  obstr.,  dr.,  and  dike  oonstr.; 
est.,  $20,000,  73,  723.  Increased  by  S.  T.  Abert, 
U.  S.  agent,  in  1878,  to  $37,000,  78, 541.  Completed 
in  1880,  80,  820. 


r  See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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By  Capt.  Hinman,  1887,  excavating  a  chaa.,  by 
dr.,  12'  X 100'  m.  1.  w.  head  ol navigation  to  mouth  of 
W.  Branch,  including  a  turning  basin  at  Suffolk  Br. 
200'  sq.;  spur  dam  and  tralnmg-wall  constr.;  also 
for  a  man.  of  same  1.  and  from  200  to  400'  w.  from 
Town  Pt.  to  W.  Branch  by  dr.  and  training-wall 
constr.;  est.,  »152,S00,  87, 1001;  88,98. 

'  By  Capt.  Burr,  1894,  dr.  such  shoals  as  might  be 
found  to  nave  less  than  the  proj.  d.,  96, 1280. 

By  Capt.  Casey,  1896,  holding  app.  of  1896  until 
sufficient  funds  were  available  to  warrant  operations 
having  in  view  the  completion  of  the  approv.  proj. 
unless  it  became  evident  that  the  immediate  relief 
of  navigation  demanded  its  expend.,  97, 1367. 

Kecom.  by  Maj.  Quinn,  1901,  that  existing  proj. 
be  modified  to  limit  chan.  to  80'  w.,  01, 1450. 


SUB  VETS. 

Under  direction  of  Maj.  Craighill,  by  W.  Popp, 
1871.    B.,  73,  723;  73,  787. 

By  S.  T.  Abert,  1877,  78,  541. 

By  Capt.  Phillips,  1878-79,  79, 681. 

Au.  act  Aug.  6,  1886;  made,  1887,  by  Capt.  Hin- 
man, 87, 1001. 

Sur.  by  Capt.  Burr,  1893,  94, 979. 

Chan,  sounded,  08, 1262. 

Au.  act  Mar.  3,  1909;  made,  1909  (B.  unfav.),' 
10,  329.  B.  by  BEEH.  Oct.  17, 1910,  and  Lt.  Col. 
Patrick,  Oct.  4, 1910,  reviewing  former  ex.  Concur 
in  unfav.  opinion  rendered  heretofore.  2 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,402.  .         .i-       .       . 

Maps.    87,1002. 


L-173 


ELIZABETH  RIVER,  VA. 


APPKOPBIATIONS. 

1829, 

»S80  (sur.),  act  Mar.  2. 

1873, 

*15,000,  73,76,  785.  - 

1874, 

410,000,  74, 87,  u,  58. 

1875, 

4  5,000,  75,  94,  u,  127. 

1876, 

4  6,000,76,68,351;  77,362. 

1878, 

4  5,000,78,73,516. 

1896, 

6  45,000,96,1071. 

1898, 

6360,000,99,1473. 

1909, 

*5,000,O9,1255. 

1911, 

5,000,  11, 1493. 

Total,  455,080  (total,  13, 1707,  is  156,000  but  this 
is  only  for  "Western  B  ranch;  see  footnotes 
below). 

COMMEBCE. 

Shipments  of  lumber  from  TV.  Norfolk,  1894, 
amounted  to  $225,000,  and  freight  amounting  to 
about  600,000,000  lbs.  was  received,  1893  and  1894, 
by  the  Atlantic  &  Danville  Rwy.  for  shipment  from 
W.  Norfolk  by  water;  during  the  same  period  about 
42,000,000  lbs.  were  received  by  water  for  shipment 
by  this  rwy.  from  W.  Norfolk,  96, 1301. 

1911, 1,700,00±  t.,  IS,  401. 

Increasing  in  importance,  13, 1707. 

CONTBACTS. 

1873.  G.  H.  Ferris,  dr.  29,500  o.  y.,  74, 87,  il,  58. 

1874.  Marshall  Parks,  dr.  11,856  o.  y.,  74,  87, 
il,  58.  H.  B.  Culpepper,  dr.  27,709.  75  o.  y.,  76, 
93  ii  127. 

i875.'  H.  E.  Culpepper,  dr.,  76, 351. 

1877.  T.  P.  Morgan,  dr.,  77, 361. 

1878.  H.  E.  Culpepper,  dr.,  270  c.  y.,  79,  680. 
1896.    P.  S.  Ross,  dr.,  SM  e.  y.  s.  m.  ($40,600), 

07, 1366. 

1898.  American  DredgingCc,  dr.  2,241,380  o.  y. 
in  Elizabeth  E.,  14J4  c.  y.,  s.  m.,  99, 1474. 

1909.  Norfolk  Dredging  Co.,  dr.,  10.3$  c.  y., 
s.  m.,  10, 1381. 

ENGINEEBS. 

Chief  ol  Englneeis.    B.,  71, 76;  73,  71, 72;  73, 

76;  74,86;  76,93;  76,67;  77,66;  78,72;  79,89;  91, 
163,  1307;  96,  177;  96,  154;  97,  191;  98,  195;  99, 
224, 225,  232;  00, 266;  01,  293;  03, 220;  03,  220;  04, 
219;  06,227;  06,239;  07,262;  08,268;  09,276;  10, 
316;  11, 339;  13, 400, 421. 

In  charge: 

Maj.  W.  P.  Craighill,  1871-74.  B.,  71,  585;  73, 
715;  73, 785;  74,  iiTsT; 

S.  T.  Abert,  U.  S.  C.  E.,  1874-78,  76,  11,  110. 
K.,  76,  ii,  125;  76, 351;  77,  361;  78,  614. 

Capt.  C.  B.  Phillips,  1878-1879.    B.,  79,  679. 

U.  G.  J.  Fiebeger,  1890.    B.,  91, 1308. 

Capt.  T.  L.  Casey,  1894-99.  B.,  96,  1298,  1300; 
06, 1071;  97, 1366;  98, 1225;  (Maj.)  99, 1473,  1474, 
1485. 

Maj.  J.  B.  Quinn,  1900-1902.  E.,  00, 1766;  01, 
1449;  03, 1113. 


Capt.  E.  E.  Winslow,  1903-06.  E.,  03, 1076;  04, 
1366;  06, 1188;  (Maj.)  06, 1128. 

Maj .  J.  E.  Kuhn,  1907-09.  E.,  07, 1204;  08, 1260; 
09,1254. 

Lt.  Col.  M.  M.  Patrick,  1910-.  E.,  10, 1381;  11, 
1493;  13, 1706. 

Assistants: 

Capt.  C.  B.  Phillips.    E.,  73,  718. 

J.  E.Weyss,  73,  718,  720. 

G.  Thompson,  73,  718,  720. 

G.  H.  Elliott.    E.,  79, 681. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Phillips,  1872,  dr.  7'  Chan,  to  the  lock  of 
the  Albemarle  &  Chesapeake  Canal,  $18,000,  73, 
716,  720;  increased  to  $25,000  by  Maj.  Craighill,  73, 
716,  718;  73, 785;  in  1874  mcreased  $5,000,  74,  ii,  68. 

By  S.  T.  Abert,  1876,  increased  $8,500,  75,  87,  il, 
127;  76,  351;  increase  from  $25,000  to  $40,000  owing 
to  increase  of  traffic,  78,  614;  79,  679. 

OPEBATIONS. 

1873-73.    Dr.  by  contract,  73,  76,  785. 

1873-74. .  6,400  y.  chan.  dr.  7J'  x  60',  74,  86, 
11,  57.    , 

1874-73.  Dr.  through  Nicaragua  and  Deep 
Creek  Bars;  27,709}  o.  y.  removed,  76,  93,  ii,  126. 

1876-76.  Dr.  Chan.  7i'x  60'  from  canal  lock  to 
near  Parks  Gap,  76,  67,  361. 

1877-78.  A  cut-off  dr.  near  the  lock  and  the 
gap  w.,  78,  72,  514. 

1878-79.  14,914  o.  y.  dr.;  a  wreck  and  snags 
removed,  79,  89,  679,  681. 

1896-97.  378,037  0.  v.,  ».  m.,  dr.  from  the  W. 
Branch,  97, 1366. 

1897-98.  103,996  o.  y.,  s.  m.,  dr.  from  the  W. 
Branch  and  proj.  completed,  98, 1226. 

1898-99.  2,361,775  c.  y.  dr.  from  Elizabeth  E., 
99  1473. 

1909-10.    39,900  c.  y.  dr.,  10, 1381. 

PHTSICAL  CHABACTEEISTICS. 

Description  of,  73,  716,  718;  76,  ii,  127,  91, 1308. 

Distance  from  the  Deep  Creek  Lock  to  the  Gil- 
merton  Lock  via  the  system  in  use  in  1894  2  m. 
shorter  than  by  the  Deep  Creek  route,  95,  1299. 
Description  of  the  W.  Branch,  96, 1301. 

PEIVATB  (COBPOBATE)  WOEK. 

Considerable  amount  expend,  from  time  to  time 
by  the  Albemarle  &  Chesapeake  Canal  Co.,  73, 719. 

PEOJECTS.   (See  Estimates.) 

By  Capt.  Phillips,  1872,  for  7'  chan.  to  the  lock  of 
the  Albemarle  &  Chesapeake  Canal,  73,  716. 

By  S.  T.  Abert,  1875,  for  chan.  8J'  x  80',  76,  il,  126; 
and  d.  the  approaches  to  Parks  Gap,  76, 94,  ii,  127. 

By  Capt.  Casey,  1896,  dr.  achan.20'x200',  m.  1.  w. 
20'  contour  in  Norfolk  H.  for  a  distance  of  about  1  m. 


♦Allotment. 

iH.  D.  395,  61st,2d. 

SE.  and  H.  C.  D.  52,  61st,  3d. 


'  Deep  Creek. 
I  South  Branch. 


6  Western  Branch. 

6  Eeported  later  years  under  Norfolk  H. 
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in  theW.  Branch  of  tlie  Elizabeth  R.;  est.,  146,000, 
96, 1072. 

Deficiency  act  of  July  7,  1898,  provided  t360,000 
for  28' X  460' Chan.,  m.  1.  w.,  Hampton  Beads  to 
Norfolk  Navy  Yard,  99, 1473. 

Maj.  Casey  est.,  1899,  $85,000  to  imp.  Deep  Creek, 
99, 1485. 

Au.  June  3, 1896,  chan.  20'  x  200'  d.,  m.  1.  w.,  from 
20'  contour,  Norfolk  H.,  for  1  m.  up  the  R.  from  that 
point;  est.,  »45,000,  01, 293. 

SURVEYS. 

Under  direction  of  Maj.  Craighill,  by  Capt. 
Phillips,  assisted  by  J.  E .  Weyss  and  G.  Thompson, 
73,  715,  718. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Fie- 
beger  (R.  unfav.),  91, 1308. 

Ex.  Deep  Creek  Branch  for  depth  equal  to  that 
of  the  Lake  Drummond  Canal  and  the  S.  Branch 


of  the  Elizabeth  R.  au.  act  Aug.  17,  1894;  made 
1894,  byCapt.  Casey  (B.  unfav.),  96, 1298.  ' 

Ex.  W.  Branch  of  the  Elizabeth  R.  au.  act  Aug 
17, 1894;  made,  1896,  by  Capt.  Casey  (B.  fav.l  fsee 
Projects),  95, 1301. 

Sur.,  96, 1071. 

C.  Resoln.  Dec.  20, 1898,  called  for  est.  otw.  and  d. 
Deep  Creek,  Va.,  S.  Branch  of  the  Elizabeth  R.  to 
the  new  lock  at  the  Dismal  Swamp  Canal  (see  Proi- 
ects),  99, 1485.  '' 

Ex.  made,  1900,  by  Maj.  Quinn,  00, 1765. 

Pre.  ex.  au.  act  Feb.  27, 1911.  Rs.,  Col.  Patrick, 
June  10  and  Aug.  26,  1911;  est.,  $82,000,  and  $2,000 
an.  mainten.,'  12,  421. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs., plans,  etc., 
13,401. 

Map.i 
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NORFOLK  HARBOR,  VA. 


Note.— The  city  of  Norfolk,  Va.,  lies  on  the  Elizabeth  E.  (q.  v. ,  I,-173)  and  Its  branches, about  9  m.  from 
Its  mouth  in  Hampton  Roads.  The  improvement  of  its  H.  has  included  the  imp.  of  the  chan.  of  the  main 
R.  for  this  9  m.,  and,  in  addition,  the  imp.  of  each  of  its  three  branches  for  a  distance  of  about  1  m.  from 
their  junction  with  the  main  R.,  and  al^  the  dr.  of  an  anchorage  basin  at  the  mouth  of  the  W.  Branch. 


Part. 

Title. 

Period.    . 

Appropria- 
tions. 

b 

NnrfnlTr  TT   and  its  arrrnsii?!!^  (RftA  n.l5!n  «j  d,  «,  f)  .  , 

1871-1912 

1909-1912 
1909-1912 
1909-1912 
1909-1912 

$2,260,282 

,    556,000 

'      235,000 

185,000 

476,000 

c 

Norfolk  H.  and  its  approaches  (Hampton  Roads  to  Portsmouth;  see 
alsob) 

d 

Thimble  Shoals  (see  also  b) 

e 

So.  Br.  Elizabeth  R.  (seeb). 

f 

Chan,  to  Newport  News  (see  b) 

Total 

3,710,282 

Part  (b),  L-173    Norfolk  Harbor,  Va.,  and  Approaches. 


A  PPBOPRIATIONS. 


1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1898,' 
1902, 
1903, 
1904, 
1905, 
1907, 
1908, 
1909, 
1910, 
1912, 


$35,000,77,65,363. 

50,000,78,73,517. 

75,000,79,89,675. 

50,000,  80,  817. 

76,000,  81,  988. 

75,000,83,1073. 

25,000,  84, 1029. 
8  60,000,85,1018. 
=  187,600,86,957,962. 
!60,000,  88,  766,  768. 
8150,000,90,1022. 
150,000,  93, 1086. 
100,000,  95, 1277. 
100,000,96,  1070. 

30,000,03,1112. 
183,957,03,1075. 
*30,000,O5,1187. 

40,000,  05, 1187. 
319,826,07,1203. 
125,000,08,1259. 
200,000,  09, 1253. 
145,000, 10, 1376. 
4,000,13,1698. 


Total,  2,260,282  (incl.  misc.,  less  amount  re- 
turned to  Treas. ,  $2,619,928.76, 
13, 1698). 

COMMERCE. 

Growth  of  Norfolk  C,  85, 1009. 
Pveceipts  and  shipments  of  cotton  for  1885,  86, 
953. 
Increased  since  imp.,  07, 251;  13, 1699, 1700. 


"  For  the  calendar  year  1911,  the  water-bomesMp- 
ments  aggregated  14,446,112  short  tons,  value  not 
known.  The  chief  products  handled  are  coal,  cot- 
ton, fertilizer,  forest  and  agricultural  products,  and 
general  merchandise.  The  improvement  has  made 
Norfolk  an  important  shipping  point  for  bituminous 
coal  from  the  West  Virginia  fields. 

"It  has  not  been  found  practical  to  ascertain 
what  effects,  if  any,  the  improvement  has  had  on 
freight  rates." 

Approximate  amount  ofp'elgM  handled  hy 
water  during  various  years. 


Short  tons. 

1888 1,914,506 

1889 2,243,087 

1890 2,384,841 

1891 2,931,751 

1892 3,427,189 

1893 3,584,727 

1894 4,545,049 

1896 6,013,185 

1896 5,086,636 

1897 9,430,526 

1898 6,510,201 

1899 6,260,284 


Short  tons. 

1900 5,538,051 

1901 7,761,366 

1902 7,853,108 

1903 9,478,900 

1904 10,780,972 

1905 10,914,378 

1906 15,662,080 

1907 13,643,849 

1908 11,746,749 

1909 10,972,991 

1910 12,477,506 

1911 14,445,112 


CONTRACTS. 
1876-77.    S.  F.  Shelbourne,  dr., 


S  c.  y.,  77, 


1878.  F.  B.  Colton,  dr.,  7.7*  c.  y.,  79, 676. 

1879.  Morris  &  Cumings  Dredging  Co.,  dr.,  12W 
c.y.,  80,817. 


*  Allotment. 

»  H.  D.  666,  62d,  2d. 


'  Imp.  of  Norfolk  H.  approach  and  navy  yard. 
•  See  Appro.  1,-173. 


rSee  pp.  14-22  for  l 
Lexplanatlons,  etc. J 
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1880.  Pardessus  &  Anthony,  dr.,  OJt  c.  y.,  81, 
988. 

1881.  T.  P.  Morgan,  dr.,  14i|!  c.  y.,  88, 1071. 

1883.  National  Dredging  Co.,  dr.,  17<i  o.  y.,  83, 
840. 

1884.  National  Dredging  Co.,  dr.,  ITJit  c.  y., 
85, 1010. 

1885.  S.  P.  Ross,  dr.  (Norfolk  H.  approach), 
9itc.y.,86,968. 

1886.  Morris  &  Cumings  Dredging  Co.,  dr.,  15}* 
0.  y.,  87,  964.  E.  J.  Coda  &  Co.,  constr.  of  steam 
tender,  87,  967.  Morris  &  Cumings  Dredging  Co. 
dr.,  13ito.  y.,87,967. 

1888.  Morris  &  Cumings,  dr.,  ISif  c.  y.,  89, 946. 
P.  S.  Boss,  dr.,  12Ho.  y.,  89, 949. 

1891.  National  Dredging  Co.,  dr.,  10.7*  c.  y., 
91, 1292. 

1893.  J.  Cahill,  repairs  to  steam  tender,  $5,450, 
93, 1326. 

1893.  Morris  &  Cumings  Dredging  Co. ,  dr.  ISJt 
0.  y.,  s.  m.  (S135,000),  93, 1326. 

1894.  Alabama  Dredging  &  Jetty  Co.,  dr.,  9^ 
c.  y.,  s.  m.,  95, 1278. 

1896.  Morris  &  Comings  Dredging  Co.,  dr..  Sit 
c.  y.,  s.  m.  (587,500),  97, 1364. 

1904.  Sanford  &  Brooks  Co.,  dr.,  9^0  c.  y.,  s.  m., 
and  removing  wharf,  buildings,  sea  wall  and  rebiiild- 
ing  same,  removing  trees  and  repairing  drives  and 
walks,  810,690, 04,  1365. 

1905.  Coastwise  Dredging  Co.,  dr.,  7.74  c.  y., 
s.  m.,  05, 1187.  Norfolk  Dredging  Co.,  dr.  Pinner 
Pt.,  8.3i|!  c.  y.,  s.  m.,  E.  Branch  8.89$  c.  y.,  s.  m.; 
removing  wreck,  $500, 06, 1127. 

1907.  Norfolk  Dredging  Co.,  dr.  and  removing 
old  br.  approach;  sec.  A,  9.4$  c.  y.,  s.  m.;  B,  $1.75 
c.  y.,p.  m.;  C,  10.4i|!o.  y.,  s.  m.:  D,  21.54  c.y.,s.m., 
Coastwise-Dredging  Co.,  dr.,  7M  c.  y.  s.  m.,  08, 
1259. 

1908.  Norfolk  Dredging  Co.,  <Jr.,  10.7$  c.  y., 
s.  m.,  09, 1253. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,  9.95$  e.  y.,  s.  m.,  on  general  imp.  and  at  Hospital 
Pt.,  11, 1486. 

ENGINEERS. 

Chief  Of  Engineers.  K.,  71,76;  73,71;  76,95 
77,  65;  78,  73;  79,  88;  80,  118;  81,  158;  82,  154! 
83,  160;  84,  163;  85,  153,  154,  1018,  1019;  86,  148 
149;  87, 114, 115;  88,  98,  99;  89, 115, 116,  366;  90: 
104, 105, 333;  91, 146, 147;  93, 147, 149;  93, 159, 160; 
94, 146, 147;  95, 168;  169;  96, 152;  97, 190;  98, 193: 
99,  223;  00,  255;  01,  292,  299,  1463,  1465;  03,  219: 
03, 219;  04,  218;  OS,  225;  06,  237,  251;  07,  250; 
08,265;  09,273;  10,308,  329;  11,330;  13,390. 

Boards: 

U.  S.  advisory  board  to  the  H.  comrs.  of  Norfolk 
and  Portsmouth,  recom.  dr.  the  outer  bar  and  the 
bar  opposite  the  mouth  of  W.  Branch  to  25'  x 
500',  78,  517-519. 

Convened,  Norfolk,  Va.,  Sept.  2,  1884,  by  S.  O. 
No.  110,  C.  of  E.,  to  consider  a  proj.  for  imp.  of  the 
approach  to  Norfolk  H.  and  U.  S.  navy  vard.  K., 
86, 1020, 1021.  (Lt.  Col.  Craighill,  Maj.  Hains,  and 
Capt.  Hmman.) 

Report  of  U.  S.  advisory  board  upon  estab.  of  port 
wardens'  lines  in  Norfolk  H.,  85,  1026.  (Commo- 
dore Truxtun,  Capt.  Mercur,  and  C.  Boutelle.) 

Convened,  S.  O.  Nos.  110  and  137,  to  consider  the 
constr.  of  the  Pinners  Pt.  Dike.  B.,  87,  974. 
(Col.  Craighill,  Lt.  Col.  Hains,  and  Capt.  Hlnman.) 

Convened,  Baltimore,  Mar.  26, 1889,  by  S.  O.  No. 
13,  to  estab.  H.  lines  in  Norfolk  and  Portsmouth 
Hs.  R.,  89, 979;  90,1030.  (Col.  CraighUl,  Lt.  Col. 
Hains,  and  Lt.  Piebeger.) 

In  charge: 

Mai.  W.  P.  CraighiU,  1871.    B.,  73,  715,  717. 

S.  T.  Abert,  U.  s7c.  E.,  1874-78.  B.,  76,  ii,  146; 
77, 363;  78, 615. 

Capt.  Chas.  B.  Phillips,  1878-81.  E»  79,  673; 
80, 815;  81, 985. 

Capt.  J.  Mercur,  1881-84.  E.,  81,  985;  83,  1070; 
83, 837;  84, 1028. 

Capt.  P.  A.  Hinman,  1884-87.  B.,  84, 1028;  85, 
1008,1011,1015,1017,1026;  86,961,956;  87,963,969. 

Col.  W.  P.  Craighill,  1888-89.    B.,  88,  766,  767. 


Capt.  G.  J.  Fiebeger,  1889-91.  B.,  89,  945,  949; 
90, 1021, 1023;  91, 1291,  1295, 1296. 

Lt.  E.  Burr,  1892-94.  B.,  93,  1085,  1089;  93, 
1323, 1328;  94, 973,  977. 

Capt.  T.  L.  Casey,  1895-99.  B.,  95,  1275,  1279; 
96, 1067;  97, 1353;  98, 1223;  (Maj.)  99, 1471. 

Maj.  J.  B.  Quinn,  1900-1902.  B.,00,  1763;  01, 
1447,  1463, 1466:  03,  1111. 

Capt.  E.  E.  Winslow,  1903-06.  B.,  03, 1074;  04, 
1364;  06,1185;  (Maj.) 06, 1125. 

Maj.  iDseph  E .  Kuhn,  1907-09.  B.,  07, 1201;  08, 
1255;  09, 1251. 

Lt.  Col.  Mason  M.  Patrick,  1910-.  E.,  10,  1375; 
11, 1483;  IS,  1697. 

Assistants: 

Capt.  Phillips.    B.,  73, 720. 

J.  E.  Weyss,  73,  716,  720. 

G.  Thompson,  78, 716,  720. 

Mr.  Michler,  76,  ii,  146. 

G.  H.  Elliott.    E.,  75,  ii,  146;  79,  677;  80,  818. 

ESTIMATES.    (See  Plans.) 

By  Capt.  Phillips,  in  1879,  completion  of  existing 
proj.,  1218,000,  79,  676. 

OBSTEUCTIONS. 

U.  S .  in  1896-97  asked  for  bids  for  the  removal  of  an 
abutment  of  the  old  toll  br.,  which  2  claimants  to 
ownership,  the  Norfolk  &  Western  Ry.  and  the 
estate  of  T,  Hardy,  failed  to  remove  after  due  notice, 
97, 1355. 

OPEBATIONS.i 

1877.    284,898  0.  y.  dr.  by  contract,  78, 516. 

1878-79.  302,490  c.  y.  dr.  by  contract,  79,  88, 
674,  677. 

1879-80.  540,000  c.  y.  dr., increasing  w.  of chan. 
from  116'  to  265',  and  cutting  oil  Portsmouth  Flats 
to  20';  72,995  c.  y.  dr.  from  chan.  in  W.  Branch  Bar, 
80, 816,  818. 

1880-81.  64,385  c.  y.  dr.,  and  150  scow  loads  of 
d(5bris  and  ballast  removed  from  vicinity  of  wharves 
and  Portsmouth  Flats;  236,815  c.  y.  dr.  from  W. 
Branch  and  Sewalls  Pt.  Ear,  81, 986. 

1881-88.  119,147  c.  y.  dr.  from  Sewalls  Pt. 
Bar;  218,466  c.  y.  dr.  from  E.  and  S.  Branches  of 
Elizabeth  R.,  and  from  Sewalls  Pt.  Bar,  88, 1070, 
1071. 

1883-83.  118,191  c.  y.  dr.  in  completion  of 
Morgan's  contract;  424,010  c.  y .  removed  from  bar 
opposite  Sewalls  Pt.  and  E.  Branch,  83,  838,  839. 

1883-84.  137,752  c.  y.  dr.  from  S.  Pass,  E. 
Branch,  and  vicinity  of  Town  Pt.,  84, 1028. 

1884-86.  116,399  c.  y.  dr.  from  E.  and  S. 
Branches,  86, 1008. 

1885-86.  469,944  c.  y.  dr.  from  Elizabeth  R. 
Chan.  (Norfolk  H.  approach),  86, 957. 

1886-87.  265,570  c.  y.  dr.  from  S.  Branch,  and 
steam  tender  built,  87,  964.  179,992  c.  y.  dr.  from 
vicinity  of  Lambert  Pt.,Light,  87, 969. 

1888-89.  360,967  c.  y.  dr.  in  H.,  and  796,955 
c.  y.  dr.  from  approach,  89, 946,  949. 

1889-90.  20,000  c.  y.  dr.  from  approach,  90, 
1023. 

1890-91.  273,032  u.  y.  dr.  from  the  bar  at 
Sewalls  Pt.,  91, 1292. 

1891-93.    991,704  0.  y.  dr.,  98, 1086. 

1898-93.    917,170  c.  y.,  s.  m.,  dr.,  93, 1325. 

1893-94.    66,131  o.  y.,  s.  m.,  dr.,  94,  975. 

1894-95.    381,515  0.  y.,  s.  m.,  dr.,  95, 1276. 

1896-96.  Table  of  amounts  dr.  from  the  Chans. , 
574,067  0.  y.,  s.  m.,  dr.,  96, 1069. 

1896-97.    961,162  c.  y.,  s.  m.,  dr.,  97, 1354. 

1903-04.  216'  seawall  rebuilt  and  202,088  o.  y. 
dr.  at  Hospital  Pt.,  04, 1364. 

1904-05.  344,455c.  y.  dr.  from  Sewall  Pt.  Chan., 
05, 1186.  957,904  0.  y.  dr.  and  262'  seawall  rebuilt 
at  Hospital  Pt.,  06, 1187. 

1906-06.  197,521  c.  y.  dr.  from  Sewall  Pt. 
Chan.,  06,  1125.  167,041  o.  y.  dr.  at  Pinner  Pt., 
166,669  c.  y.  from  E.  Branch,  and  405,925  c.  y.  from 
Hospital  Pt.;  wharves,  buildings,  drives,  and 
walks  rebuilt,  06, 1126. 

1907-08.  84,726  c.  y.  dr.  from  Berkley  Flats, 
2,309  c.  y.  removed  from  old  br.  approach  on  E. 
Branch,  163,974  c.  y.  dr.  from  E.  Branch,  08, 1256. 


1  History  of,  79,  673. 
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202,565  c.  y.  dr.  from  mouth  of  B.  Branch,  08, 1257. 
914,635  0.  y.  dr.  from  new  30'  chan.  in  victnity  of 
Lambert  Ft.,  08, 1258. 

1908-09.  55,978  c.  y.  dr.  near  Hospital  Ft., 
2,425,468  c.  y.  from  30'  chan.,  09, 1252. 

1909-10.  2,762,982  c.  y.  dr.  from  30'  chan.,  10, 
1376. 

1910-11.  24,108  0.  y.  dr.,  from  work  of  general 
imp.;  44,924  c.  y.  dr.  from  shoal  between  Hospital 
Ft.  and  Seaboard  Air  Line  KB.  Co.'s  property  at 
Fortsmouth,  Va.;  2,128,910  0.  y.  dr.  from  ^miction 
of  S.  and  R.  Branches  of  Elizabeth  K.  to  Lamberts 
Ft.,  and  from  Bush  Blufl  Lightsliip  to  d.  w.  at 
Hampton  Eoads,  maMng  chan.  30^  x  800';  and 
217,674  0.  y.  dr.  for  anchorage  at  and  near  Lamberts 
Ft.,  complethig  work,  11, 1484, 1485. 

PHYSICAL  CHARACTERISTICS. 

Described,  73,  717,  722;  76,  ii,  146-149;  78,  517; 
07,  260. 

FLANS.    (See  Estimates.) 

By  Maj.  Craighill,  1872,  imp.  approaches  from  the 
sea,  830,000,  73,  72,  717,  718. 

By  S.  T.  Abert,  1875,  3  plans  for  dr.  main  chan. 
and  between  the  chan.  and  the  wharves;  est.  for  1st, 
»95,095;  2d,  186,790;  3d,  $39,600;  75,  ii,  148. 

By  U.  S.  advisory  board,  1878,  chan.  26'  x  500', 
700,000  c.  y.,  78,518,519. 

By  S.  T.  Abert,  1878,  chan.  25'  x  500',  1317,955, 
78,  73,  516. 

PROJECTS.    (See  Flan.) 

By  U.  S.  advisory  board,  1878,  excavation  of  chan. 
25'  d.  m.  1.  w.  and  500'  w.  from  the  dw.  of  Hampton 
Roads  to  Norfolk  H.,.and  to  the  Gosport  navy  yard 
above  on  the  S.  Branch  of  the  Elizabeth  K.;  also  for 
imp.  of  the  H.  proper  by  dr.  at  mouth  of  E.  Branch, 
and  by  dr.  off  the  fore  slopes  of  Fortsmouth  and 
Berkley  Flats;  est.,  $378,000,  78,  73,  518;  79,673; 
80, 815. 

Revised  proj.,  1885,  provided  for  a  chan.  25'  1.  w. 
and  500'  w.  by  dr.  from  dw.  at  Hampton  Roads  to 
Norfolk  and  the  navy  yard  on  the  S.  Branch;  also  a 
Chan,  on  the  E.  Branch  22'  x  300'  at  the  Norfolk 
&  Western  BR.  br.,  increasing  to  700'  at  its  mouth; 
a  bulkhead  3,000'  in  1.,  bounding  Berkley  Flats,  to 
be  built  to  receive  the  dr.  material  and  mamma 
the  dr.  chan.;  est.,  $507,744,  86,  155,  1016.  In- 
creased in  1889  by  $50,000,  89, 116. 

By  Capt.  Hinman,  1885,  imp.  of  approach  to 
Norfolk  H.  and  U.  S.  navy  yard,  oy  advancing  port 
wardens'  line  from  Ft.  Norfolk  to  Lamberts  Ft., 
to  12'  curve  by  const.  4,000 1.  f.  of  diking,  and  dr. 
Chan,  to  26'  m.  1.  w.;  est.,  $265,600,  86, 1026. 

BE.  1887  considered  Finners  Ft.  Dike  should  not 
be  built  untU  the  port  wardens'  line  from  Lamberts 
Ft.  became  an  actuality,  87, 974. 

In  1890  Lt.  Fiebeger  reported  chan.  of  the  desired 
w.  and  d.  having  been  secured  through  the  Norfolk 
approach,  the  const,  of  the  dike  was  unnecessary 
and  no  further  app'.  were  needed  for  this  part  of  the 
H.,  90, 1023. 

By  Capt.  Casey,  1894,  completion  of  anchorage, 
the  redr.  of  chan.  between  Fort  Norfolk  and  Lam- 
bert Ft.,  the  Chan,  over  Sewell  Ft.  Bar,  and  dr. 
between  Fort  Norfolk  and  the  mouth  of  the  S. 
Branch,  the  work  to  be  done  by  contract,  95, 1276. 


By  Capt.  Casey,  1896-97>  removal  of  400'  from 
Hospital  Ft.  (see  correspondence  on  the  subject 
between  the  State  board  of  health,  the  Navy,  and 
the  War  Dept.),  97, 1355. 

By  Maj.  Quinn,  1900,  dr.  to  28'  between  chan.  and 
ps.  of  Southern  Rwy.  Co.  at  Finners  PI.;  est., 
$20,000,1 01, 1,466. 

Adopted  Aug.  9, 1902,  for  cutting  400'  oft  Hospital 
Ft . ,  rebuilding  sea  wall  and  wharf  and  dr.  on  sides  of 
old  pt.,  all  dr.  to  be  to  25';  est.,  $193,967,  03, 220. 

By  Maj.  Winslow,  1906,  chan.  30'  d.  and  w.  vary- 
ing from  470'-800',  from  Hampton-Roads  to  Norfolk 
navy  yard;  est.,  $1,272,000,2  06, 261. 

By  Maj.  Winslow,  1906,  for  imp.,  including  E. 
and  S.  Branches,  and  from  Norfolk  Chan,  of  Eliza- 
beth B.  to  drawbr.  of  W.  Branch;  est.,  $552,000,» 
06,  251. 

Act  Mar.  2, 1907,  au.  dr.  to  30'  x  600'  from  Hamp- 
ton Roads  to  Lambert  Ft.,  and  800'  w.  from  Lam- 
bert Pt.  to  junction  of  E.  and  S.  Branches  of  Eliza- 
beth R.;  also  dr.  mouth  of  E.  Branch  to  25'  x  500'; 
est.„$l,132,000,O7,252. 

By  Lt.  Col.  Patrick,  1909,  chan.  35'  d.;  est., 
$1,712,600,1 10,  329. 

Adopted,  1910,  dr.  area  of  22  acres  abreast  and  n. 
of  LamberfB  Pt.  to  30'  for  anchorage;  est.,  $30,000  < 
10,  311. 

SURVEYS. 

Under  direction  of  Maj.  Craigliill,  by  Capt. 
Phillips,  J.  E.  Weyss,  and  G.  Thompson,  1871. 
B.,  73,  716,  717,  720. 

Under  direction  of  S.  T.  Abert,  by  Mr.  Elliott 
and  Mr.  Michler,  1874.    B,  75,  ii,  146. 

Ex.  of  chan.  tlirongh  bar  at  W.  Branch  and  at 
Portsmouth  Flats,  1880,  80, 819. 

01  H.  from  Ft.  Norfolk  to  U.  S.  navy  yard  on  S. 
Branch,  and  f»  Campostella  Br.  over  the  E.  Branch, 
1885,  85, 1008. 

Resur.  of  the  chan.  between  Lambert  Pt.  and 
Fort  Norfolk  made  by  Lt.  Burr,  1893,  94, 978. 

Ex.  vicinity  of  Pinner  Pt.,  au.  act  June  6, 1900; 
made,  1900,  by  Maj.  Quinn,'  01,  299, 1463. 

01  Smith  Creek,  03, 1111. 

For  estab.  of  H.  lines,  03, 1074;  04, 1364. 

Ex.  vicinity  of  Hospital  Ft.,  03, 1074. 

Minor  sur.,  07, 1202. 

Ex.  inclading  E.  and  S.  Branches,  and  from  Nor- 
folk Caian.  of  Ehzabeth  B.  to  drawbr.  of  W.  Branch, 
au.  act  Mar.  3, 1905;  made,  1906,  by  Maj.  Winslow,' 
06,  251. 

Ex.  from  d.  w.in  Hampton  Roads  to  Norfolk  navy 
yard,  au.  act  Mar.  3,  1905;  made,  1906,  by  Maj. 
Winslow,s  06, 251. 

Ex.  and  sur.,  au.  act  Mar.  3,  1909;  made,  1909, 
by  Lt.  Col.  Patrick,*  10, 329. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  391. 

Maps:  2  s  4 

Map  of  the  H.,  79,674. 

Mouth  of  Elizabeth  R.,  SO,  816. 

Portsmouth  Flats,  80, 816. 

Elizabeth  R.,  E.  Branch,  83, 1072. 

E.  Branch  of  H.,  85, 1008. 

Norfolk  H.  approach,  85, 1026;  87, 970. 

S.  Branch,  87,  966;  89,  946;  91,  1297;  93, 1324; 
97, 1364. 


Part  (c) ,  L-173    Harbor  at  Norfolk  and  approaches  thereto,  Va. 


APPBOPEIATIONS. 

1910,  *$160, 000, 10, 1378. 

1911,  240,000,  11, 1488. 

1912,  165,000,13,1701. 

Total,  555,000  (incl.  sales,  $555,063.03, 13, 1701). 

COMMEECE. 

Description  of,  13, 396. 


CONTRACTS. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,  9.95tc.  y.,  s.  m.,  11, 1488. 

1911.  Coastwise  Dredging  Co.,  dr.,  11*  c.  y., 
s.  m.,  13, 1701. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  10,  312;  11,  334;  13. 


♦Allottments. 

'  H.  D.  74,  56th,  2d. 


»  H.  D.  381,  59th,  1st. 
•  H.  D.  373,  59th,  1st. 


<  H.  D.  651,  61st,  2d. 


rSee  pp.  14-22  for  l 
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In  charge.  U.  Col.  M.  M.  Patrick,  1910-.  B., 
10, 1378;  11, 1488;  12, 1700. 

OPEEATIONS. 

1910-11.  700,565  0.  y.  dr.,  making  a  chan.  ol 
proj.  dimensions Irom  junction  of  E.  and  S.  Branches 
of  Elizabetli  E.,  to  above  Dry  Dock  No.  3,  at 
navy  yard,  lim.;  proj.  18%  completed,  11,1488. 

1911-18.    2,470,492  0.  y.  dr.  18,  1700. 


PROJECTS. 

Act  June  25, 1910,  au.  dr.  ohan.  36'  x  400'  x  11  m. 
Hampton  Eoads  to  navy  yard  at  Portsmouth;  est., 
J800,000,i  10,  312. 

SURVEY. 

Ex.  and  sur.,  au.  act  Mar.  3, 1909;  made,  1909,  by 
Lt.Col.  Patrick,!  10,  329. 


Part  (d),  L-173 

APPROPRIATIONS. 

1910,  *S235, 000,  10,1379. 

COMMERCE. 

C.  passing  to  and  from  the  ocean  between  the 
Virginia  capes,  bound  to  and  from  Norfolk,  Va., 
and  Newport  News,  Va.,  uses  this  Thimble  Shoal 
Chan.,  18, 397. 

CONTRACTS. 

1910.  Maryland  Dredging  &  Contracting  Co., 
dr.,  13Aif  e.  y.,  11,1489. 

ENGINEERS. 
Cblef  of  Engineers.    R.,  10,  313;  11,  335;  18, 


Tbimble  Shoals,  Ya. 


In  charge.  Lt.  Col.  M.  M.  Patrick,  1910-.  R. 
10, 1379;  11, 1489;  18, 1701. 

OPERATIONS. 

1910-11.  634,206  0.  y.  dr.  over  entire  I.  of  cut 
to  31J';  proj.  about  27%  completed,  11, 1489. 

1911-18.  794,190  c.  J.  dr.;  proj.  about  63% 
completed,  18, 1701. 

PROJECTS. 

Act  June  25, 1910,  au.  dr.  ohan.  35'  x  500'  x  6  m. 
through  Thimble  Shoal;  est.,  5660,000,1  lo,  313. 

SURVEY. 

Ex.  and  sur.,  au.  act  Mar.  3, 1909;  made,  1909,  by 
Lt.  Col.  Patrick,!  10, 329. 
Maps.    11, 1489. 


Part  (e),  L-173      South  Branch  of  Elizabeth  River,  Va. 


APPROPRIATIONS. 

1910,  *$10O,  000, 10,1379. 

1911,  35,000, 11, 1490. 

1912,  50,000, 18, 1703. 


Total,  185,000 
COMMERCE. 

In  1911, 695,706 1.;  in  addition,  the  traffic  by  way 
of  the  two  inland  waterways,  of  which  the  R .  chan. 
forms  a  part,  in  1911  aggregated  674,447  t.,  18,  398. 

CONTRACTS. 

1910.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  11.47$ 
c.  y.,p.  m.,  11, 1491. 

1911.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  11.3$ 
e.y.,  p.m.,  18, 1703. 

ENGINEERS. 

Chief otEngtaieers.  R.,10.313;  11,336;  18,397. 
In  charge.    Lt.  Col.  M.  M.  Patrick,  1910-.    R., 
10, 1379;  11, 1490;  18, 1702. 


OPERATIONS. 

1910-11.  685,074  c.  y.  dr.,  completing  chan. 
from  Belt  Line  br.  to  IJ  m.  above,  26'  x  300',  m.  I.  w., 
thence  to  Norfolk  &  Western  Ey.  Co.,  a  farther 
distance  ol  about  2  m.,  22'  x  200,'  m.  1.  w.;  material 
pumped  behind  bulkheads  by  contractor,  11, 1490. 

1911-18.  233,172  c.  y.  dr.,  completing  contract; 
under  subproj.  of  Mar.  10, 1911, 669,318  c.  y.  dr.,  18. 
1702,1703.  J        .      . 

PRIVATE  WORK. 

Bulkheads  provided  by  property  owners  to  fill 
dr.  material  behind  them,  11, 1490. 

PROJECTS. 

Act  June  25, 1910,  au.  dr.  chan.  25'  x  300'  x  1*  m., 
and  22'  x  200'  x  2  m.  Belt  Line  EE.  br.  to  Norfolk 
&  Western  Ewy.  br.;  est.,  $222,600,'  10,  314. 

SURVEY. 

Ex.  and  sur.,  au.  act  Mar.  3, 1909;  made,  1909,  by 
Lt.  Col.  Patrick,!  10,  329. 


Part  (f),  L-173     Channel  to  Newport  News,  Va. 


APPROPRIATIONS. 

1910,  *J115,000, 10,  1380. 

1911,  150,000, 11, 1493. 

1912,  210,000,18,1706. 


Total,  475,000 

COMMERCE. 

Diagram,  Newport  News  Chan.,  statistics  and 
apps.,  12, 1705. 

CONTRACTS. 

1910.  Morris  &  Cumings  Dredging  Co.,  dr., 
9.4<ic.y.,  11,1492. 

1911.  Morris  &  Cumings  Dredging  Co.,  dr., 
16.890  c.  y.,  12, 1705. 

ENGINEERS. 

Chief  of  Engineers.    B.,  10,  316;  11,  338;  13, 


In  charge.  Lt.  Col.  M.  M.  Patrick,  1910-.  R., 
10, 1380;  11, 1492;  12,  1704. 

OPERATIONS. 

1910-11.    1,128,849  c.  y.,  dr.,  11, 1492. 

1911-12.  1,884,424  0.  y.  dr.,  in  w.  and  d.  chan. 
n.  of  Newport  News  Middle  Ground;  proj.  about 
99%  completed,  12, 1704. 

PROJECTS. 

Act  June  25, 1910,  au.  dr.  chan.  36'  x  400'  x  3J  m. 
through  shoal  n.  of  Middle  Ground  Light;  est., 
S465,000,s  10,  315. 

SURVEY. 

Of  chan.  across  Newport  News  Middle  Ground 
Bar,  au.  act  Mar.  3, 1909;  made,  1909,  by  Maj .  Kuhn 
and  Lt.  Col.  Patrick,  2 10, 329. 

Maps.  Hampton  Eoads,  Va.,  chan.  to  Newport 
News,  13, 1704. 


♦Allotment.                     !  H.  D.  561,  61st,  2d. 
30462°— H.  Doc.  740,  63-2 28 


'  H.  D.  550,  61st,  2d. 
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HOSPITAL  POINT,  VA. 


ENGINEEBS. 

Clilet  of  Engineers.    B.,  89, 120. 


into  Norfolk  H.  from  U.  S.  Naval  Hospital  grounds 
89,  964. 


In  charge.    Lt.  G.  J.  Fiebeger,  1888.    B.,  89,      SUEVET. 


PHTSICAL  CHABACTEBISTICS. 

Description  of;  a  natural  sand  spit  which  projects 


Ex.  au.  act  Aug.  11, 1888;  made, ) 
beger  (B.  unfav.),  89, 964. 


19,  by  Lt.  rie- 


L-173(h)     NORFOLK  TO  CAPE  FEAR  RIVER,  N.  C. 

(See  also  Beaufort,  N.  C,  in  District  M.) 

Note.— From  time  to  time  eflorts  have  been  made  looking  to  the  making  of  an  inside  water  route  from 
Norfolk,  Va.,  to  Cape  Fear  Biver,  N.  C,  or  to  points  and  waterways  between,  that  the  open-sea  voyage 
around  Cape  Hatteras  might  be  avoided.    Data  concerning  these  waterways  is  arranged  as  follows: 


Title . 


Period. 


Appropria- 
tion. 


To  Neuse  K.,  and  to  Cape  Fear  E 

To  Atlantic  Ocean,  south  of  Hatteras .'. . 

To  Beaufort  Inlet 

To  Albemarle  Sound,  via  Albemarle  &  Chesapeake  Canal. . . 

To  sounds  of  N.  C 

Chesapeake  to  Charleston,  S.  C 

Dismal  Swamp  Canal,  waterway  connecting  sounds  of  N.  C. 
Dismal  Swamp  Canal,  N.  C.  and  Va 


1837-1879 
1878-1880 
1902-1912 
1878-1912 
1899-1912 

1837 
1895-96 
1826-1845 


170,000 


600,000 
249,400 
267,870 
10,000 
5,000 
230,000 


Part  (i),  L-173  Norfolk,  Va.,  to  Neuse  River,  N.  C,  to  Cape 
Fear  River,  N.  C.  (Survey  for  water  communica- 
tion from  Norfolk,  Va.,  to  the  Atlantic  Ocean 
south  of  Hatteras.) 


APPBOPBIATIONS . 

1852,  $50,000  app.  for  reopening  Old  Roanoke 
Inlet,  76,  387.  (By  the  constr.  of  break'r  across 
Croatan  Sound— Treas  Doc.  373, 1882.) 

18?8,  $20,000,  act  June  18.  Between  Norfolk  H. 
and  the  Atlantic  Ocean  s.  of  Cape  Hatteras. 

COMMEBCE. 

Imp.  of  Core  Sound  justifiable  as  early  as  1838, 
76,  416. 

Imp.  of  Currituck  Sound  justifiable,  76,  377. 

C.  importance  and  advantages  of  a  line  of  con- 
tinuous navigation  between  Florida  and  the  North- 
em  Lakes,  76, 377,  410,  412,  414. 

DEFENSE. 

Proposed  imp.  of  Core  Sound,  connected  with  a 
general  system  for  the  protection  of  the  coasting 
trade  of  the  TJ.  S.,  76,  419. 

ENGINEERS. 

Chief  of  Engineers: 

Chief  of  Topographical  Engineers,  in  1838,  sub- 
mitted a  B.  on  Core  Sound  by  Lt.  Col.  Kearney, 
76,  416. 

B.,  76,  69;  78,  76;    79,  94. 

In  charge: 

Lt.  Col.  1.  Kearney,  1837.  E.,  76,  411  (extract), 
76,  416. 

Col.  Tumbull,  Lts.  Woodbury  and  Whiting, 
1856-69,  in  charge  of  reopening  Old  Boanoke  Inlet, 
76, 387. 

S.  T.  Abert,  U.  S.  C.  E.,  1875.    E.,  76,  376. 

Capt.  C.  B.  Phillips,  1878.    E.,  79, 714. 


A.  K.  Michler.    E.  (extracts),  76, 398,  403. 
J.  H.  Harrison  and  T.  S.  Flood,  76, 397. 
J.  B.  Shinn,  F.  W.  Frost,  and  W.  G.  Williamson 
79,  716. 

OPEBATIONS. 

Under  the  app.  of  1852  an  attempt  to  reopen  Old 
Roanoke  Inlet  was  made;  subsequent  failure,  76, 
387. 

PHTSICAL  CHABACTEBISTICS. 

General  character  of  seacoast,  76, 378. 

General  description  of  sounds,  76,  385-389,  398- 
400. 

Of  Bs.,  peat  bogs,  swamps,  and  soil,  76,  392-397. 

Of  route  of  Kearney  sur.,  76, 404,  405. 

Contour  of  the  coast  of  the  Carolinas,  76,  379. 
To  what  due,  76,  379.  Forces  modifying  contour, 
76,  379,  380. 

Movements  of  sand,  76,  380-382. 

History  of  changes  in  inlet,  76,  382-384,  419. 

Geological  description  of  seacoast,  76,  389, 392. 

Tides,  near  large  inlets,  76,  388;  along  Kearney 
route,  76, 404,  405. 

Absence  of  tides  in  Core  Sound,  76, 398. 

Bars  in  Core  Sound,  76, 388,  398,  416. 

Peculiar  character  of  banks  of  the  Alligator  K., 
76,  395. 

Shoals  and  marshes  in  Bogue  Sound,  79, 399. 

Gradual  closing  of  inlets,  76, 416. 

Character  of  sounds,  w.  of  Beaufort,  76, 418. 

Table  of  distances  and  drafts  from  Norfolk,  Va., 
to  Harbor  Isld.,  76,  398.  From  Norfolk,  Va.,  to 
Wilmington,  N.  C,  76, 401.  Memorandum  of  dis- 
tances, 76,  418. 


rSee  pp.  14-22  for  l 
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PLANS. 

By  lit.  Col.  Kearney,  1838,  chan.  through  Core 
Sound,  7'  d.  and  50  y.  w.,  est.,  $80,000;  260  y.  w., 
est.,  $300,000,  76,  416,  417. 

By  S.  T.  Abert,  canal  from  Clubfoot  Creek  to 
Harlow  Creek,  40'  w.,  as  a  substitute  for  the  Imp. 
of  Core  Sound,  est.,  $411,000,  76,  397.  For  chan. 
40'  w.  and  8'  d.  through  Core  and  Bogue  Sounds, 
and  a  canal  from  Hewlets  Creek  to  Cape  Fear  R., 
total  est.,  $3,685,517.82,  76, 402.  For  a  through-cut 
canal  at  tide  level,  40'  w.  at  the  bottom  and  8'  d., 
from  Neuse  to  Cape  Fear  Rs.,  est.,  $7,642,204.79, 
76, 405, 406.  For  canal,  wiOi  summit  level,  fed  by 
steam  pumps,  and  with'6  locks,  from  the  Neusfi  to 
the  Cape  Fear  Rs.,  est.,  $3,909,455,  76, 406,  407,  408. 

PRIVATE  (PRIVATE,  CORPORATE,  AND 

STATE)  WORK. 

1770.  Company  formed  by  Josiah  Collins,  for 
the  purpose  of  draining  Scuppemong  Lake;  $30,000 
expend,  in  making  a  out  to  Scuppemong  R.,  76, 
395. 

1830.  Plan  proposed  by  Hamilton  Fulton  for 
canal  between  Clubfoot  and  Harlow  Creeks,  with 
a  w.  on  the  bottom  of  14',  and  d.  of  4';  subsequently 
coiistr.  by  the  State,  76, 397. 

1838.  N.  C.  made  app.  for  the  drainage  of 
Mattamuskeet  Lake  by  cutting  a  canal  from  It  to 
WysocMng  B.,.76,  394. 

1810.  Ex.  by  W.  Gwynn  and  C.  B.  Shaw  (as 
ordered  by  the  State),  who  devised  a  system  of 


canal  and  ditches  leading  s.  into  Pungo  R.;  $200,000 
expend,  by  the  State  in  these  operations,  76,  395. 
Correspondence  relating  to  the  Chesapeake  &  Albe- 
marle Canal,  76,  423,  424. 

PROJECTS. 

By  Lt.  Woodbury,  1852,  reopening  Old  Roanoke 
Inlet,  for  which  U.  S.  made  app.,  76,  387. 

SECRETARY  OF  WAR."    " 

1838.  Letter  to  the  Hon.  C.  Shepard,  transmit- 
ting a  report  from  the  Chief  of  Topographical  Engi- 
neers, 76,' 416. 

StJRVETS. 

By  Lt.  Col.  J.  Kearney,  1837,  from  the  s.  debouche 
of  the  Dismal  Swamp  Canal,  down  the  Pasquotank 
R.,  through  Croatan,  Pamlico,  and  other  sounds  to 
WmyawB.,S.'C.,  76,  398.    R.,  76,  411. 

Sur.  of  Core  Sound  included  in  C.  Sur.,  1866,  76, 
398. 

By  A.  K.  Michler,  1875,  reports  on  "Sur.  of  coast 
line  from  the  head  of  Core  Sound  to  Wilmington, 
N.  C,"  76,  398.  On  "Sur.  of  "The  Kearney 
Route,'"  76,403. 

Under  durection  of  Capt.  Phillips,  1878-79,  sur. 
for  an  interior  water  communication  between  Nor- 
folk, Va.,  and  the  Atlantic  Ocean,  s.  of  Hatteras. 
R.  of  progress,  79, 714. 

Maps.    Of  proposed  canal  routes,  76,  410. 


Part  (j),  L-173    Norfolk  Harbor,  Va.,  to  Atlantic  Ocean,  south 
of  Hatteras.     (Water  communication.) 


ENGINEERS. 

Chief  of  Engineers.   R.,  80, 125. 

In  charge.   Capt.  C.  B.  Phillips.    R.,  80, 851. 

Assistants: 

F.W.Frost.    B.,  80, 862. 
J.  B.  Shinn.    B.,  80, 876. 

PHYSICAL  CHARACTERISTICS. 

Description  of  Albemarle  &  Chesapeake,  and 
Dismal  Swamp  Canals;  of  North  Landing  R., 
North  R.,  Pasquotank  R.;  from  Neuse  to  Cape 
Fear  R.;  and  of  Albemarle,  Pamlico,  and  Core 
Sounds,  N.  C,  and  various  outlets  therefrom  to  the 
ocean  s.  of  Hatteras,  80, 857-891. 


PLANS. 

By  Capt.  Phillips,  1880,  imp.  of  the  Albemarle  & 
Chesapeake  Canal  by  reconstr.  and  by  excavation 
of  Virginia  and  North  Carolina  cuts;  est.,  $509,701, 
80,869.^ 

Imp.  01  Dismal  Swamp  Canal,  2  est.,  of  $1,483,646 
and  $1,098,379,  respectively,  80, 875. 

For  a  chan.  9'  x  80',  Norfolk  H.  to  Albemarle 
Sound  via  Dismal  Swamp  Canal;  total  1.,  73  m.; 
est.,  81,492,622,  80,888. 

For  tide-water  connection  between  the  Neuse  and 
Cape  Fear  Rs.;  chan.  w.,  80';  d.,  9',  and  4  guard 
locks;  102  m.;  est.,  $5,694,734,  80,  896. 

SURVEY. 

An.  act  June  18,  1878;  made,  1880,  by  Capt. 
Phillips,  80,  851. 
Maps.    80, 896. 


Part  (li),  L-173 


Norfollc  Harbor,  Va.,  to  Beaufort  Inlet,  N.  C. 
(Waterway.) 


APPROPRIATION. 

1912,  $600,000, 12, 1726. 

COIUMERCE. 

The  barge  system  of  trans,  has  been  unsuccessful, 
owing  to  the  difficulties  and  dangers  due  to  Capes 
Hatteras  and  Lookout.  An  inland  route  such  as 
proposed  would  overcome  these  obstacles  and  create 
a  considerable  change  in  methods  of  navigation 
with  resultant  decrease  in  rates.  Would  be  of  great 
importance  from  a  military  point  of  view,  04, 1417. 

'The  est.  raw  material  of  the  South  as  a  cash  re- 
source, 1903-4  season,  over  $1,512,000,000, 04, 1421 . 

Letters  and  com.  statistics  from  interested  parties, 
04, 1419. 

ENGINEERS. 


Chief  of  Engineers. 

415. 


B.,  04,  227;  07,  263;  13, 


Boards: 

Special  board  appointed  to  make  pre.  ex.  and  sur. 
of  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet, 
N.  C,  for  Chan,  of  not  less  than  16';  est.,  $10,000,000, 
with  $150,000  an.  mainten.  (Lt.  Cols.  Chas.  J. 
Allen  and  Jas.  B.  Quinn,  and  Capt.  E.  E.  Winslow, 
04,13870  ,   . 

BEEH.  does  not  consider  constr.  of  water  advis- 
able, 04, 1387. 

Special.  B.  on  ex.  and  sur..  May  9,  1906.  Two 
plans  presented,  one  at  est.  cost  of  $2,900,425,  and 
other  at  $3,378,055,  with  mainten.  amounting  to 
$290,000  first  cost  of  plant,  and  $72,000  per  annum 
for  operation,'  07,  263. 


In  charge.    Lt.  Col.  M.  M.  Patrick,  1912-. 
13, 1726. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  proposed  route,  04, 1394. 


R., 


'  H.  D.  84,  59th,  2d. 
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PROJECTS. 

Act  July  25, 1912,  au.  12'  waterway,  m.  1.  w.;  est., 
$5,400,000,1 13,  415. 

SURVEYS. 

Ex.  and  suT.  au.  act  June  13, 1902,  tor  waterway 
from  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C,  view  to 
constr.  Chan,  not  less  than  16'  d.,  upon  most  ad- 
vantageous route  between  points  named.  R.,  by 
BE.,  1902  and  1903;  est.,  110,000,000,  with  $150,000 
an.  malnten.2  (not  deemed  advisable  tor  U.  S.  to 
undertake  imp.),  04, 227, 1415. 


Eeport  on  interooastal  waterway,  Boston,  Mass., 
to  Beautort,  N.  C,  Norfolk-Beaufort  section,  p.  loo 
ofH.  D.391,  62d,  2d. 

Ex.  and  sur.  au.  act  Mar.  3,  1905,  with  view  to 
Chan.  10'  and  12',  resp.  R.  by  BE. ;  alternate  plans 
presented  at  est.  costs  of  $2,000,425  and  $3,378,055, 
with  ests.  for  mainten.  of  $290,000  for  first  cost  of 
plant  and  $72,000  per  an.  for  operation,"  07, 263. 

Maps.2  3 


APPROPRIATIONS. 

1878, 

$20,000,79,91. 

1879, 

25,000,79,91. 

1880, 

25,000,  80,  828. 

1881, 

30,000,81,998. 

1882, 

20,000,  83, 1082. 

1884, 

5,000,84,1035. 

1886, 

10,000,  86,  965. 

1888, 

7,500,88,772. 

1890, 

10,000,  9S,  1095. 

1892, 

9,000,  98, 1095. 

1894, 

10,000,95,1288. 

1896, 

10,000,96,1079. 

1899, 

8,000,  99, 1481. 

1902, 

23,400,03,1123. 

1905, 

22,000,05,1197. 

1907, 

3,000,07,1214. 

1909 

*1, 500,  09, 1266. 

1910, 

67000, 10, 1393. 

1911, 

2,000,  11,1506. 

1912, 

■3,000,18,1726. 

Part  (1),  L-173     Norfolk  Harbor,  Va.,  to  Albemarle  Sound, 
N.  C,  through  Currituck  Sound.     (Waterway.)* 

(Elizabeth  Kiver,  Southern  Branch,  Va.,  q.  v.;  North  Landing  Rirer,  q.  v. 
Currituck  Sound,  Coanjoclc  Bay,  North  River  Bay,  and  Albemarle  and 
Chesapeake  Canal.) 

1896.  C.  T.  Caler,  dr.  51,862  o.  y.,  ISM  c.  y., 
s.  m.  9S,  1288. 

1897.  C.  T.  Caler,  dr.,  23$  and  330  0.  y.  ($7,000), 
97  1375. 

1903.  Norfolk  Dredging  Co.,  dr.,  42]%i|i  0.  y., 
s.  m.,  04, 1376, 1377. 

1905.  Charles  P.  Grim,  dr.,  39*  c.  y.,  s.  m.,  in 
North  E.,  340  c.  y.,  s.  m.,  in  Currituck  Sound,  and 
240  c.  y.,  s.  m.,  in  Elizabeth  E.,  06, 1137. 

ENGINEERS. 

Chief  of  Engineers.  B.,  79,  90;  80,  120;  81! 
161;  88,  167;  83,  163;  84,  167;  86,  159;  86,  164; 
87, 119;  88, 102;  89, 119;  90, 108;  91, 152;  98, 162; 
93,164;  94,151;  95,173;  96,166;  97,195;  98,198; 
99,  229;  00,  262;  01,  297;  08,  224;  03,  226;  04, 
224;  06,232;  06,246;  07,268;  08,275;  09,284;  10, 
324;  11, 346;  18,  414. 

In  charge: 

Capt.  C.  B.  Phillips,  1878-81.  R,  79,  693;  80, 
827;  81,  999. 

Capt.  J.  Mercur,  1881-84.  B.,  81,  996;  88, 1080; 
83, 846. 

Capt.  F.  A.  Hlnman,  1884-88.  B.,  84, 1034;  85, 
1039;  86,  965;  87,  986. 

Col.  W.  P.  Craighlll,  1888-89.    R.,  88,  770. 

Lt.  G.  J.  Fiebeger,  1889-92.  E,  89, 961;  90, 1027; 
91, 1305. 

Lt.  E.  Burr,  1892-94.  B.,  98, 1096;  93, 1341;  94, 
983. 

Capt.  T.  L.  Casey,  1895-99.  E.,  96,  1286;  96, 
1077;  97, 1374;  98, 1230;  (Maj.)  99, 1481. 

Maj.  J.  B.  Quinn,  1900-02.  B.,00, 1778;  01, 1457; 
08, 1122. 

Capt.  E.  Eveleth  Winslow,  1903-06.  R,  03, 1084; 
04, 1376;  05, 1196;  (Maj.)  06, 1135. 

Maj.  Joseph  E.  Kuhn,  1907-09.  R.,  07, 1213;  08, 
1269;  09, 1266. 

Lt.  Col.  Mason  M.  Patrick,  1910-.  R.,  10, 1392; 
11, 1605;  18, 1725. 

Assistant.    G.H.Elliott.    B,, 79, 695;  80,829. 

OBSTRUCTIONS. 

Difficulty  experienced  in  keeping  waterway  tax 
from  logs  dropped  from  rafts,  due  to  improper 
const,  of  rafts  and  absence  of  any  adequate  laws, 
07,  269. 

OPERATIONS. 

1878-79.    138,522  0.  y.  dr.,  79, 694, 695. 
1879-80.    47,893  c.  y.  dr.,  80, 828. 
1880-81.    188,624  c.  y.  dr.,  81,  997-999. 


Total,  6249, 400  (incl.  misc.,  $40,000  app.  for  S. 
Branch  of  Elizabetn  E.  from 
1873  to  1878,  and  $65,600  app 
North  Landing  E.  from  187. 
to  1882,  $347,317.19,  18, 1725).9 

COMniERCE. 

TrafBo  passing  through  Coanjock  B.,  etc.,  for  1889 
and  1890,  89,  963;  90, 1029. 

Larger  vessels  navigating  the  waterway  since  imp. 
by  the  U.  S.,  93, 1341. 

Gradual  decrease  due  to  depletion  of  forests,  and 
consequent  decrease  in  timber  shipments,  06,  247. 

Canal,  and  North  Carolina  cut,  controlled  by  a 
private  corporation,  10,  324, 1393. 

1911,  100,439  t.,  18, 1726. 

Comparison  of  for  last  11  years,  18, 1726. 

CONTRACTS. 

1878.    With  G.  H.  Ferris,  dr.,  9i0  c.  y.,  79, 693. 

1879. 

1880. 

81,  997. 

1881 


G.  H.  Ferris,  dr.,  16{0  0.  y.,  80, 827. 
National  Dredging  Co.,  dr.,  140 


J.  Caler  &  Co.,  dr.,  17J0  c.  y.,  83,  1081. 
V.  Freeman,  dr.,  250  0.  y.,  83,  847. 

1884.    G.  E.  Ward,  dr.,  1410  c.  y.,  86, 1039. 

1886.  J.  Caler  &  Son,  dr.,  13.90  c.  y.;  failure  to 
complete  contract,  87,  986. 

,1889.    P.  S.  Eoss,  dr.,  28i0  c.  y.,  90, 1027. 

1891.    C.  T.  Caler,  dr.,  24J0  0.  y.,  93, 1095. 

1893.  C.T.  Caler,  dr.,  13J0and290c.  y.  ($8,800), 
93, 1342. 


*Allotment. 
1  H.  D.  391,  62d,  2d. 
2H  D.  663,  68th,  2d. 
3H.  D.84,  59th,  2d. 

*  Sur.  inland  waterway.    R.,  Nov.  6, 1816.    (H.  D.  482,  56th,  2dJ 
5 1878-1888,  app.  for  Currituck  Sound,  Coanjock  B.,  and  North  R.  B.,  N.  C.    See 
Branch)  app.,  and  those  for  North  Landing  E. 


also  Elizabeth  K.  (S- 


rSee  pp.  14-22  for  "I 
Lexplanatlons,  etc.J 
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1881-83.  93,083  0.  y.  dr.;  92,000  I.  I.  ot  bank 
constr.;  piles  drifen  for  bulkhead,  83, 1081, 1082. 

1882-83.  37,441  c.  y.  dr.;  26,826  bushels  of  oys- 
ter shells  placed  in  shell  dilce,  83, 847. 

1883-84.    10,079  o.  y.  dr.,  84, 1034. 

1884-86.    35,000  c.  y.  dr.,  86, 1039. 

1886-87.  1,037  0.  y.  dr.  from  North  B.  Bar,  87, 
98G. 

1887-88.  Dr.  on  North  R.  Bar  completed,  88, 
770. 

1889-90.  21,494  c.  y.  dr.  and  71  logs  removed 
from  the  Chan.,  90, 1027. 

1891-93.    32,308  o.  y.  dr.,  93, 1095. 

1893-94.  65,000  c.  y.  dr.  and  34  saw  logs  re- 
moved, 94, 985. 

1894-96.   38,812  c.  y.,  s.  m.,  dr.,  96, 1287. 

189S-96.    13,038  c.  y.,  s.  m.,  dr.,  96, 1078. 

1896-97.  738  logs  removed,  also  3  trees,  2 
stumps,  and  1  long  pile,  97, 1374. 

1897-98.   29,062  c.  y.,  s.  m.,  dr.,  98, 1230. 

1898-99.    160  logs  removed,  99, 1481. 

1899-00.    243  logs  removed,  00, 1778. 

1900-01.  312  0.  y.  sand  and  clay  removed  by 
snag  boat,  01, 1458. 

1901-03.  3,608  c.  y.  removed  by  the  snag  boat 
iJoanotefrom  NorthE.  Bar;  under  its  written  ofler, 
the  Albemarle  &  Chesapeake  Co.  removed  3,013 
c.  y.,  s.  m.,  from  North  B.  Bar,  at  65*  c.  y.,  s.  m., 
03, 1122. 

1903-03.  557  snags  and  other  obstr.  removed 
from  North  Landing  E.,  Currituck  Sound,  and 
North  R.,  03, 1084, 

1903-04.  34,072c. v., s.m.,removedfrom North 
R.  Bar;  269  snags  and  other  obStr.  removed  from 
North  Landing  E.  and  Elizabeth  E.  by  U.S.  snag 
\iOd.t  Bmnoke;  proj.  considered  95%  completed,  04, 
1376. 

1904-06.  1,125  snags  and  other  obstr.  removed 
by  US.  snag  boat  Roanoke,  06, 1196. 

1905-06.  8,674c.  y.,  s.  m.,  removed  from  Curri- 
tuck  Sound,  06, 1135.  18,922  c.  y.,  s.  m.,  removed 
from  North  K.  Bar,  and  12,418  c.  y.,  s.  m.,  removed 
from  the  S.  Branch  of  the  Elizabeth  E.;  U.  S.  snag 
boat  removed  606  logs  and  other  obstr.  from  North 
Landing  E.,  Currituck  Sound,  North  B.,  and  S. 
Branch  of  the  Elizabeth  E.,  08, 1136. 

1906-07.  1,212  obstr.  removed  from  S.  Branch 
of  Elizabeth  E.,  North  Landing  R.,  Currituck 
Soimd, Coanjock B.,and  North E.;  proj. considered 
completed,  07, 1213. 

1907-08.  150  obstr.  removed  from  S.  Branch  of 
Elizabeth  E.,  North  Landing  E.,  North  E.,  and 
Albemarle  Sound,  08, 1269. 

1908-09.  U.S.  snag  boat  Roanoke  removed  300 
obstr.  from  different  portions  of  the  route,  09, 1266. 

1909-10.  410  logs  and  other  obstr.  removed: 
cost,  11,842.49, 10, 1392. 

1910-11.  741  logs  and  stumps  removed  from 
route,  11, 1505. 

1911-13.  407  snags,  logs,  and  other  obstr.  re- 
moved from  route,  13, 1725. 


PHYSICAL  CHARACTERISTICS. 

Shell  ridge,  obstr.  navigation,  79,  694. 

Description  of,  93, 1341. 

Route  orig.  had  a  6'  m.  1.  w.  chan.  obstr.  by  snags, 
logs,  and  overhanging  trees,  01, 297. 

No  lunar  tide,  except  in  the  S.  Branch  of  Eliza- 
beth R.;  rise  and  fall  2.7',  02,  224. 

The  Chans,  through  the  various  portions  of  the 
route  9'  x  60'^80',  m.  1.  w.,  04, 226. 

PROJECTS.       ■ 

By  Capt.  Phillips,  1878,  to  secure  through  Curri- 
tuck Sound,  by  dr.,  chan.  9'  x  80'  at  ordinary  winter 
stage  of  water;  est.,  $90,000,  79,  693;  80,  827. 

By  Capt.  Phillips,  1880,  imp.  of  Coanjock  B.  by 
dr.  chan.  same  dimensions  as  above,  to  be  protected 
on  w.  side  by  an  oyster-shell  dike  9,200'  1.;  est., 
$50,213.95,  81, 1000. 

By  Capt.  Hinman,  1886,  imp.  of  North  R.  Bar 
by  excavation  of  a  chan.  9.4'  x  160'  x  7,150'  ordinary 
1.  w.;  also  constr.  of  2  range  lights  to  mark  chan.; 
est.,  $55jl22,  86,  86, 155. 

Prior  to  act  of  Sept.  19, 1890,  imp.  carried  on  under 
separate  projs.  for  each  part  of  the  route  (see  Title). 
.These  projs.  were  for  a  9'  chan.  80'  w.;  combined 
est.,  8306,667.08,  00,  262. 

By  Capt.  Casey,  1895,  expend,  of  87,000  dr.  be- 
tween Long  Pt.  Wharf  and  Chutch  Isld.,  Coanjok 
B.,  and  $1,000  in  the  removal  of  sunken  logs,  96, 
1287. 

Capt.  Casey,  1895-96,  est.,  while  the  primitive 
method  employed  in  rafting  was  continued  on  the 
R.,  $500  would  be  required  an.  to  keep  the  chans. 
reasonably  clear,  96, 1078. 

By  Capt.  Casey,  1897,  expend,  of  $7,000  in  w.  and 
d.  Chan,  between  the  canal  locks  and  Nicaragua  Bar, 
and  the  S.  Branch  of  the  Elizabeth  E.,  Va.,  82,000 
for  removal  of  sunken  logs,  etc.,  97, 1374. 

See  Surveys. 

SURVEYS. 

Included  in  ■'  Survey  of  water  routes  s.  from  Nor- 
folk, Va.,  1878,"  79,  693,  716,  716. 

Of  Coanjok  B.,  made,  1880,  by  Capt.  Phillips,  81, 
999. 

Ex.  North  E.  Bar,  made  by  Lt.  Burr,  1894,  94, 
984. 

Sur.  of  the  waterway,  made  by  Capt.  Casey,  1894, 
to  determine  the  part  most  in  need  of  imp.,  06, 
1287. 

Act  June  25, 1910,  au.  See.  War  to  negotiate  pur- 
chase either  of  the  Albemarle  and  Chesapeake 
Canal,  or  of  the  Dismal  Swamp  Canal,  pr&vided 
the  purchase  be  recommended  after  a  sur.,  au.  act 
Mar.  3,  1909.  BE,  subsequent  to  the  sur.. 
recom.  purchase  of  A.  &  C.  Canal  for  $500,000, 
Contract  made  Feb.  17, 1912,  with  C.  &  A.  Canal 
Co.,  successor  to  A.  &  C.  Canal  Co.,  subject  to 
ratification  and  appn.  by  Congress.  Copy  of  con- 
tract and  other  details.    H.  D.  689,  62,  2d. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  414. 

Maps.    89, 962. 


Part  (m),  L-173 


Norfolk  Harbor,  Va.,  to  the  sounds  of  North 
Carolina.     (Waterway.) 


APPROPRIATIONS. 

1899,  $25,000,  99, 1480. 

1900,  200,000,00,1776. 

1901,  29,870,01,1456. 
1905,        3,000,06,1196. 
1907,        6,000,  07, 1212. 
1910,        5,000,10,323,1391. 
Total,  267,870 

COMMERCE. 

In  last  4  months  of  1899  C.  valued  at  $285,884 
passed  through  the  route,  00, 261. 

Vessels  drawing  10'  can  navigate  from  Norfolk 
va.,  through  all  the  imp.  sections  of  the  route  a 
m.l.w.,04,224. 

C.  increasmg  slowly,  06,  246;  10,  323. 

1911, 674,008 1.,  18,413. 


CONTRACTS. 

1899.  Virginia  Dredgmg  Co.,  dr.,  150  to  SO* 
e.  y.;  bank  protection,  $1.60  to  $2.50  1.  f.,  $224,200, 
00, 1777. 

1903.  Sanford  &  Brooks  Co.,  dr.  in  chan.  of 
Deep  Creek,  19if  c.  y.,  s.  m.,  03, 1083. 

1906.  C.  A.  Minor,  dr.  in  Deep  Creek,  29(|!  c.  y., 
p.m.,  07, 1213. 

1909.  Atlantic  Dredgmg  Co.,  dr.,  17*  c.  y., 
p.m.,  09, 1265. 

ENGINEERS. 

,  Chief  of  Engineers.  B.,  99,  228;  00,  261, 
t266,  277;  01,  296,  299,  309,  1611,  1517;  03,  223;  03, 
226;  04,  223;  06,  231;  06,  246;  07,  258;  08,  274; 
09,  282;  10,  323,  329)  11,  345;  13,  412. 
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In  charge: 

Mai.  T.  L.  Casey,  1899.    B.,  99, 1480. 

Maj.  J.  B.  QainQ,  1900.  B.,  00,  1773;  01,  1455; 
03, 1120. 

Capt.  E.  Eveleth  Winslow,  1903-06.  B.,  03, 1083; 
04, 1374;  06, 1195;  (Maj.)  06, 1134. 

Maj.  Joseph  E.  Kulm,  1907-09.  B.,  07, 1212;  08, 
1268;  09, 1264. 

Lt.  Col.  Mason  M.  Patrick,  1910-.  B.,  10, 1391; 
11, 1503;  13, 1723. 

OPEEATIONS. 

1899-00.  199,364  0.  y.  dr.  from  Deep  Creek, 
and  57,060  c.  y.  dr.  from  Turners  Cut  and  Pasquo- 
tank K.,  00,  1773, 1774. 

1900-01.  80,292  c.  y.  dr.  from  Deep  Creek, 
205,671  c.  y.  dr.  from  Turners  Cut,  43,607  c.  y.,  s.  m., 
dr.  from  Pasquotank  K.,  12,872  o.  y.  dr.  from  chan. 
across  the  bar  off  Croatan  Light  in  Croatan  Sound, 
and  arrangements  completed  lor  driving  sheet 
piling  in  Turners  Cut,  01, 1455, 1466. 

1901-03.  263,562  c.  y.  removed  from  Turners 
Cut,  and  17,776 1.  f .  of  sheet  piling  driven  at  various 
pointsonbothsidesofthecut;  36,266c.  y. excavated 
from  8  projecting  points  on  the  Pasquotank  E.,  03, 
1120. 

1903-03.  37,319  c.  y.,  p.  m.,  dr.  from  Deep 
Creek,  03, 1083. 

1903-04.  108  logs,  20  piles,  33  stumps,  63  snags, 
and  4  trees  removed  from  Pasquotank  R.  and 
Turners  Cut,  and  8  logs  removed  from  Deep  Creek; 
proj .  considered  about  completed,  04, 1374. 

1904-05.  XJ.  S.  snag  boat  Boanoke  removed 
from  Deep  Creek  4  logs,  and  from  Turners  Cut  31 
logs,  2  piles,  13  snags,  and  91  stumps;  all  work  of 
imp.  has  been  completed,  05, 1195. 

1906-07.  9,217  c.  y.,  p.  m.,  removed  from  Deep 
Creek  and  pumped  ashore;  proj.  completed,  but 
malnten.  required  from  time  to  time,  07, 1212. 

1907-08.  40  1.  f.  of  bank  revet,  rebuilt  in 
Turners  Cut,  08, 1268. 

1908-09.  15,816  c.  y.,  p.  m.,  removed  from  the 
Deep  Creek  section  in  maintaining  the  adopted 
proj . ;  work  done  by  hydraulic  dr. ;  material  pinnped 
ashore;  20  logs,  12  stumps,  2  piles,  and  30  snags 
removed  from  Pasquotank  E.,  09, 1264. 

1909-10.  271  c.  y.,  p.  m.,  removed  from  Deep 
Creek  section,  10, 1391. 

1910-11.  U.  S.  snag  boat  Roanoke  removed  256 
logs'and  stumps  from  the  route,  11, 1503. 


PHYSICAL  CHABACTEBISTICS. 

Description  o£,  99, 228. 

Route  comprises  Deep  Creek,  Dismal  Swamp 
Canal  (the  property  of  a  company),  Tamers  Cut, 
and  the  Pasquotank  E.,  00, 261. 

Deep  Creek  the  only  tidal  portion  of  the  imp. 
where  rise  and  fall  averages  3';  in  other  sections 
w.  1.  changes  according  to  direction  and  velocity  of 
wind,  04,  224. 

PBIVATE  (COEPOBATE)  WOBK. 

Canal  from  Deep  Creek  to  South  Mills  imp.  by  a 
private  corporation,  to  accommodate  10',  04,224. 

Canal  from  Deep  Creek  to  South  Mills  malnten. 
by  a  private  corporation,  08, 274. 

PEOJBCTS. 

By  Maj.  Casey,  1899,  dr.  chan.  with  a  least  w.  of 
80'  on  bottom,  10'  d.,  m.  1.  w.,  and  protecting  banks, 
where  required,  by  sheet  piling  or  other  means,  in 
Deep  Creek,  from  the  S.  Branch  of  the  Elizabeth  E. 
to  the  new  lock  at  the  Dismal  Swamp  Canal,  in 
Turners  Cut  Level,  Croatan  Sound,  and  Pasquo- 
tank E,;  also  removal  of  Shipyard  Bar,  and  cutting 
oflofsomepointslnthe  Pasquotank  R.  to  straighten 
its  course;  est.,  $274,310,  99,  229;  00, 1773. 

SUB  VETS. 

Pre.  ex.  and  sur.  of  waterway  from  South  Mills  to 
Albemarle  Sound,  N.  C,  au.  act  June  6, 1900;  made 
by  Maj.  Quirm;  est.,  $1,935,893.62,1 01, 299, 1511. 

Pre.  ex.  and  sur.  of  waterway  from  Albemarle 
Sound  to  Beaufort  Inlet,  via  Croatan,  Pamlico,  and 
Core  Sounds,  au.  act  Jime  6,  1900;  made  by  Capt. 
Lucas;  est.,  via  Ocracoke  Inlet,  $1,611,600,  vUt 
Beaufort  Inlet,  $3,S97,000,i  01, 309, 1517. 

Inspection  made  by  the  district  officer  and  sub- 
committee of  the  E.  and  H.  Conmiittee  of  the  E.  R., 
06, 1134. 

Pre.  ex.  of  Pasquotank  E.,  au.  act  Mar.  3, 1909, 
with  view  to  providing  chan.  to  conform  to  d.  of 
au.  waterway  to  connect  waters  of  Pamlico  Sound 
with  ocean  at  Beaufort.  B.  by  Lt.  Col.  Patrick, 
May  6,  1909.^  Chan,  up  to  Elizabeth  nowhere  less 
than  lOJ'  d.;  further  K.  and  recom.  unnecessary, 
10,  329,  361. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 412. 

Map.2 


Part  (n),  L-173 


Chesapeake  Bay  to  Charleston,  S.  C.  (via 
Dismal  Swamp  Canal,  Pasquotank  River, 
Croatan,  Pamlico,  and  other  sounds,  to 
Winyah  Bay).^ 


APPBOPBIATION. 

Act  Mar.  3, 1837,  $10,000  (surs.). 


Part  (o),  L-173 


Dismal  Swamp  Canal,  Va.,  waterway  connect- 
ing with  sounds  of  North  Carolina. 


APPBOPBIATION. 

1894,  $5,000,  95, 1297. 

COMMEECE. 

In  1895  est.  that  695  craft  of  all  kinds  passed 
through  the  Dismal  Swamp  Canal,  with  an  est.  t. 
of  16,000  t.,  carrying  merchandise  amounting  to 
22,105  t.,  and  that  6,330  craft  of  all  kinds  passed 
through  Albemarle  &  Chesapeake  Canal  in  1895, 
with  an  est.  t.  of  458,602  t.,  carrying  merchandise 
amounting  to  324,866 1.,  96, 1092. 

ENGINEEBS. 

Chief  of  Engineers. 


B.,  96, 177;  96, 169. 


In  charge.  Capt.  T.  L.  Casey,  1894-96.  E,95, 
1296;  96, 1086. 

Assistant.    E.  W.  Frost.    B.,  96, 1088. 

PHYSICAL  CHABACTEBISTICS. 

List  of  levels  and  looks  ol  the  Dismal  Swamp 
Canal,  and  their  sizes,  96, 1088. 

Water  supply  sufficient  to  maintain  a  canal  9  u. 

Table  showing  rainfall  at  Norfolk,  Va.,  from  1885 
to  1895,  96, 1890. 

•  Table  ol  distances  from  Norfolk  to  Albemarle 
Sound  via  the  canal,  and  list  of  connecting  wal«rs 
96, 1093. 


1  H.  D.  202,  56th,  2d.        » H.  D.  391,  61st,  2d.       a  Sur.— B.,  May  21, 1838.    (H.  D.  482,  55th,  2d.) 
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PROJECTS. 

By  Capt.  Casey,  1895,  sur.  of  the  canal  from  Ellza- 
betti  R.,  Va.,  to  Pamlico  Somid,  N.  C,  in  such  a 
mamier  as  to  give  the  necessary  .data  for  obtaining 
the  cost  of  excavation  for  a  9'  waterway,  96, 1296. 

Capt.  Casey,  1896,  est.  cost  a  10'  waterway, 
11,711,380,  and  a  9'  waterway,  $1,364,930.    Attention 


called  to  the  fact  that  the  canal  is  the  property  of  a 
private  corporation.    96, 1087. 

SURVEY. 

Sur.  of  Dismal  Swamp  Canal  and  connections  au. 
act  Aug.  17,  1894;  made,  1895,  by  Capt.  Casey,  96, 
1086.    (See  Projects.) 


Part  (p),  L-173    Dismal  Swamp  Canal,  N.  C.  and  Va. 


APPROPRIATIONS. 

1826,  J150,000,  act  May  18.« 
1829,      60,000,  act  Mar.  2.2 
1836,      15,000,  act  July  4. 
1838,      10,000,  act  Apr.  20. 
1845,        5,000,  act  Feb.  26.« 


Total,  230,000 

COMMERCE. 

Important,  72,  751. 

Eevenue  from  canal  insigniScant,  72, 751. 

Tolls  during  the  war,  78,  761. 

Interest  of  the  U.  S.  in  the  canal,  73, 751. 


ENGINEERS. 

Chief  of  Engineers. 


In  charge. 
72,  760. 


R.,  72,  74. 

Maj.  W.  P.  Craighill,  72,  74. 


R., 


Assistant.    W.  R.  Hutton.    B.,  72, 750. 
ESTIMATES.    (See  Plans.) 

PHYSICAL  CHARACTERISTICS. 

Description  of,  72, 760,  751;  76, 392. 

PLANS. 

By  W.  R.  Hutton,  to  suppress  2  locks,  leaving 
only  one  at  each  end ;  also  for  the  enlargemen  t  of  the 
canal  and  the  lowering  of  the  summit  level;  est., 
$480,000,  72,  761. 

SURVEYS. 

Sur.  made,  1872,  72, 74,  750. 

(See  sur.  for  an  interior  water  communication 
between  Norfolk,  Va.,  and  the  Atlantic  Ocean,  79, 
94,  714;  76,  392.) 


L-181    DEEP  CREEK  BRANCH  OF  ELIZABETH  RIVER,  VA. 

SURVEY. 

R.,  Nov.  12, 1829;  est.,  $29,000.    (H.  D.  482,  55th, 
2d.) 


L-307(a)     LYIVIV  HAVEN,  LINK  HORN,  AND  BROAD  BAYS, 

VA. 


COMMERCE. 

Oyster  industry  important,  80,  900. 

ENGINEERS. 

Chief  of  Engineers.    R.,  79,  96;  80, 125. 

In  charge.    Capt.  C.  B.  Phillips,  1880.    B.,  80, 
900. 

Assistant.    P.  W.  Frost,  80, 900. 


PHYSICAL  CHARACTERISTICS. 

The  Bs.  might  be  available  as  links  in  a  line  of 
water  communication  between  Chesapeake  B.  and 
the  sounds  of  North  Carolina,  80, 900. 

SURVEY. 

Sur.  au.  act  Mar.  3,  1879;  made,  1880,  by  Capt. 
Phillips  (R.  unfav.),  80, 900. 


L-207(b)    LYNN  HAVEN  BAY,  VA.     (Harbor  of  Refuge.) 

ENGINEERS.  PLANS. 

Chief  of  Engineers.    B.,  91, 146;  92, 147.  By  Lt.  Col.  Hains,  1891,  break'r  4,500'  1.,  of  con- 

crete blocks  laid  close  and  bonded  together;  est.. 
In  charge.    Lt.  Col.  P.  C.  Hains,  1892.    R.,  92,      $1,565,538,  92, 1079. 
1076. 

SURVEY. 
PHYSICAL  CHARACTERISTICS.  sur.  H.  of  refuge  au.  act  Mar.  3, 1891;  made,  1891, 

Description  of,  near  Cape  Henry  at  the  foot  of        y  Lt.  Col.  Hains,  92, 1076. 
Chesapeake  B.,  Va.,  92, 1077. 


1  Sur.— R.,  Aug.  2, 1826.    (H.  D.  482,  65th,  2d.) 


>  H.  D.  482,  65th,  2d. 
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L-307(c)     LYNN  HAVEN  BAY,  TO  EASTERN  BRANCH  OF 
ELIZABETH  RIVER,  VA.     (Waterway.) 

ENGINEERS.  SUBVBT. 

Cbief  of  Engineers.    B.,  91, 153, 1310.  Ex.  au.  aet  Sept.  19, 1890;  made,  1890,  by  Lt.  Fie- 

beger  (B.  unfav.),  91, 1310. 
In  charge.    Lt.  G.  J.  Fiebeger,  1890.    H.,  91, 
1310. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  91, 1313. 


L-316  OREGON  INLET,  N.  C. 

ENGINEERS.  SURVEY. 

Chief  of  Engineers.    R.,  81,  168;  83, 164.  Ex.  au.  act  Mar.  3, 1881;  made,  by  Capt.  Mercur, 

88, 1127. 
In  charge.    Capt.  J.  Mercur.    B.,  83, 1127. 

PHYSICAL  CHABACTEBISTICS. 

Unstable  character  of  the  bar  covering  tlie  inlet 
would  render  reasonable  imp.  futile,  83, 1128. 


L-316(b)         NAGS  HEAD,  N.  C.     (See  p.  459.) 


L-321(a)    POINT  HARBOR  CHANNEL,  N.  C. 

ENGINEEBS.  SURVEY. 

Chief  of  Engineers.    B.,  09,  289.  Pre.  ex.  au.  act  Mar.  3, 1909.    B.,  by  Mi^.  Zulu, 

May  12, 1909  >  (unfav.),  09, 289. 
In  charge.    Maj.  J.  E.  Kulm,  09,  273. 

PHYSICAL  DATA. 

Point  H.  is  at  s.  extremity  of  peninsula  bet. 
Albemarle  and  Currituck  Sounds.' 


L-340       NORTH  LANDING  RIVER,  N.  C.  AND  VA. 

APPEOPRIATIONS.  •  Lt    G.  J.  Fiebeger,  1890-92.    R.,  90,  1027;  91, 

1R7Q     £2^  nnn  7q  qo  1304. 

1880;       15;000;8ol825.  Lt.  E .  Burr,  1892-94.    B.,  93, 1096;.  93, 1343;  94, 

1SS1           7  "iflO  St   QQ^i  986. 

ii2;    8;ooo;83;io79.  ,„S?iPi-,'^,-„^-  '^^^y-  ^^^^^-  ^-  ^*'  ™'=  ^^' 

lU79f  97j  1376. 

Total,    55,600 

Assistants: 

COMMERCE.  J.  B.  Shinn.    B.,  79,  687. 

Important,  79, 686,  687,  692,  693.  F.  W.Frost,  C.  P.  E.  Burgwyn,  and  E.  U.  Goode, 

^  79,686. 

CONTBACTS.  G.H.Elliot.    B.,  80, 825. 
1879.    G.  H.  Ferris,  dr.,  16i  *.  o.  y.,  80, 825. 

OPEBATIONS. 

ENGINEEBS.  1879-80.    110,000  c.  y.  dr.  from  3  shoals  m  the 

Chief  of  Engineers.    B.,  78, 76;  79, 90, 95;  80,  E.;  stumps,  logs,  and  similar  obstr.  removed,  80, 

120;  81,  160;  88,  156;  83,  163;  84,  166;  86,  158;  824. 

86, 153;  87, 119;  90, 107;  91, 151;  92, 153;  93, 165;  1880-81.    64,354  o.  y.  dr.  from  the  chan.;   re- 

94, 162;  96, 174;  96, 157;  97, 196.  moval  of  obstr.  continued,  81, 994. 

1883-83.    13,310  c.  y.  dr.  from  chan.;  removal  of 

In  charge:  obstr.,  720  stumps,  trees,  etc.,  88, 1079. 

Capt.  0.  B.  Phillips,  1878-81;  78,  76.    B.,  79,  1883-84.    7,011  logs,  stumps,  and  obstr.  removed 

683;  80, 824;  81,  993.  from  Chan.,  84, 1032. 

Capt.  J.  Mercur,  1881-84.    B.,  81,  993;  83, 1078  1884-86.    497  logs  and  stumps  removed;  constr. 

S3, 844.  of  combined  steam  bolster  and  pile  drivet.  oom- 

Capt.  F.  A.  Hiiunan,  1884-87.    B.,  84, 1032;  86,  menced,  86, 1035. 

1036;   86,  962;  87, 984.  1889-90.    732  logs  and  stumps  cleared  from  the 

Col.  W.  P.  Craighill,  1888-90.    B.,  88,  770.  E.  by  hired  labor,  90, 1027. 

>  H.  D.  78,  61st,  1st. 


rSee  pp.  14-22  for  1 
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189S-93.  624  saw  logs,  25  stamps,  6  trees,  and  3 
piles  removed,  93, 1343. 

189S-96.  314  sunken  logs  and  an  old  wreck  re- 
moved, 96, 1080. 

1896-97.  747  logs,  2  stumps,  3  trees,  and  2  long 
piles  removed,  97, 1376. 

PHYSICAL  CHARACTERISTICS. 

General,  79, 686,  689. 

Olistr.,  sand  tars,  abrupt  bends,  and  submerged 
logs  and  stumps,  79, 687, 689. 
Cutoffs,  79, 690. 


PROJECTS. 

By  Capt.  Phillips,  1879,  Chan'.  80'  w.,  and  9'  d. 
above,  ordinary  stage  of  water  for  ite  entire  1.  of  17  m. 
by  straigbtening  upper  B .  at  abrupt  bends  by  dr, 
and  by  removal  of  stumps,  snags,  ana  similar  obstr.;. 
est.,  $88,000,  79,  691;  80,'  824.  Not  considered  sus- 
ceptible of  permanent  imp.,  86, 163. 

SURVEYS. 

By  J.  B.  Shinn  and  F.  W.  Frost,  1878-79.    R. 
79, 686. 
Ex.,  1885,  85, 1035. 


L-341 


WEST  NECK  (Creek)  RIVEE,  VA. 


ENGINEERS. 
Chief  of  Engineers. 


R.,  91, 153. 


In  charge. 

1324. 


Capt.  G.  J.  Fiebeger,  1891.    R.,  91, 


Assistant.    J.  P.  White.    R.,  91, 1326. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1325. 


PLANS. 

In  1891  Capt.  Fiebeger  considered  the  B.  worthy 
of  imp.  as  far  as  Owens  Br.  Imp.  proposed  contem- 
plated straightening  and  enlarging  chan.,  removing 
snags  and  similar  obstr.,  and  formation  of  a  turning 
basin;  est.,  39,000.  The  B.  above  Owens  Landing 
not  considered  worthy  of  imp.,  91, 1325. 

SURVEY. 

Ex.,  1891,  by  Capt.  Fiebeger  (see  Plans),  91, 1324. 


L-M6 


NORTHWEST  RIVER,  VA.  AND  N.  C. 


ENGINEERS. 

Chief  of  Engineers. 


In  charge. 

1321. 


R.,  91,  153. 
Capt.  G.  J.  Fiebeger,  1891.    R.,  91, 


Assistant.    J.  P.  White.    R.,  91, 1323. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1323. 

SURVEY. 

Ex.  an.  act  Sept.  19,  1890;  made,  1891,  by  Capt 
Fiebeger  (R.  un&v.),  91, 1321. 
Maps.    91, 1322. 


L-264 


PASQUOTANK  RIVER,  N.  C/ 


APPROPRIATIONS. 

1829,   $80  (sur.),  act  Mar.  2. 


1890, 
1892, 
1894, 


3,000,  91, 1337. 
3,000,93,1113. 
1,000,95,1294. 


Total,  7,080 

coiviniERCE. 

C.  importance  of  Pasquotank  E.,  76,  360. 

Existmg  and  prospective  C.  in  1892  above  Moc- 
casin Tract  very  unimportant,  93,  1365.  Est. 
30,000 1.  of  all  kinds  of  craft  go  through  the  Dismal 
Swamp  Canal  an.,  93, 1357. 

ENGINEERS. 

Chief  of  Enghieers.  R.,  76,  68;  85,  164;  89, 
148;  91,155;  98,156;  93,168;  94,164;  96,175;  96, 
168;  97, 197;  98, 200;  99, 232. 

In  CllElTGrC 

S.  T.  Abert,  U.  S.  0.  B.,  1875.    R.,  76,  360. 

Capt.  F.  A.  Hinman.    R.,  86, 1049. 

Capt.  W.  H.  Bixby,  1888-92.  R.,  89,  1135;  91, 
1336. 

Maj.  W.  S.  Stanton,  1892-94.  R.,  93,  1111;  93, 
1354;  94,  994. 

Capt.  T.  L.  Casey,  1894-99.  R.,  95,  1293;  96, 
1083;  97, 1378;  98, 1233;  (Maj.)  99, 1484. 

Assistant.    C.  Schuster.    R.,  91, 1337. 

OPERATIONS. 

1890-91,  1,614  snags  and  1  wreck  removed  from 
the  Chan.,  and  65  overhanging  trees  cleared  from 
the  banks,  91, 1336. 


1983-93.  31  trees,  393  snags,  33  stumps,  21  cords 
of  small  snags,  13  cords  of  small  brush,  and  104  trees 
removed,  and  47  trees  on  banks  trimmed,  93, 1355. 

1897-98.  167  cords  brush  cut,  32  logs,  5  trees,  6 
piles,  and  8  stumps  removed,  98, 1233. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  76,  360;  89, 1136;  93, 1354. 

PROJECTS. 

By  Capt.  Bixby,  1889,  imp.  for  SS.  between  the 
ends  of  Turners  Cut,  and  the  barges  from  the 
Moccasin  Tract  up  about  5  m.  to  the  Lebanon  Br.; 
est.,  $9,000,  89, 1137;  91, 1335. 

In  1892  Maj.  Stanton  recom.  further  imp.  above 
the  mouth  of  Moccasin  Tract  be  discontinued,  93, 
1112. 

B  y  Maj .  Stanton,  1892,  restriction  of  work  to  below 
the  lower  mouth  of  Turners  Cut  and  removal  from 
the  chan.  and  banks  of  those  obstr.  which  interfere 
with  boats  of  the  draft  that  can  pass  through  ttie 
Dismal  Swamp  Canal,  93, 1365. 

By  Capt.  Casey,  1897,  expend,  of  available  balance 
of  funds  m  trimming  trees  on  points  and  removal  of 
obstr.  from  the  chan.  betTveen  the  lower  terminus 
of  Turners  Cut  and  a  point  3i  m.  below,  98, 1233. 

SURVEYS. 

Ex.  by  S.  T.  Abert,  U.  S.  C.  E.,  1875.    R.,  76, 360. 

Ex.  of  B.  above  mouth  of  canal  au.  act  July  5, 
1884;  made  by  Capt.  Hinman,  86, 1050. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt 
Bixby,  89, 1135. 

91, 1337;  93,  Atlas,  19;  93, 1366. 


1  Sur.— R.,  Nov.  12, 1829;  est,  $2,500.    (H.  D.  482,  65th,  2d.) 
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L-366       POTOHUNK  (Portohunk  Creek)  BITEB,  N.  C. 


COMMERCE. 

Description  of;  about  400  t.  of  freight  besides 
20,000  bushels  of  com  shipped  in  1892-93;  C.  not  con- 
sidered large  enough  to  warrant  an  imp.  of  the 
stream,  93, 1453. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  93, 183. 


In  charge.    Maj.  W.  S.  Stanton,  1892-93.    B., 
93, 14S1. 


PHTSICAIi  CHABACTEBISTICS. 

Description  of;  E.  flows  into  the  Pasquotank  K. 
93, 1452. 

SUB  VETS. 

Ex.au.actofJul7l3,1892;  madebjMai.Stantoa 
1893  (B.  unfav.),  93, 1452. 


L-270 


TUBNEBS  CUT,  N.  C. 


COMMEBCE. 

In  1895  it  was  considered  adequate  tor  the  traffic 
that  could  enter  or  leave  the  Dismal  Swamp  Canal, 
and  for  that  reason  it  was  not  considered  worthy 
of  imp.  at  that  time,  95, 1360. 

ENGINEERS. 

Chief  of  Engineers.    R.,  95, 191. 

In  charge.  Maj.  W.  S.  Stanton,  1892-95.  B., 
93, 1357. 


PHYSICAL  CHABACTEBISTICS. 

Stream  is  a  branch  of  the  Pasquotank  R.  and  also 
a  portion  of  the  old  Dismal  Swamp  Canal,  95, 1357. 
Description  of,  95, 1357. 

SURVEY. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Mai.  Stanton, 
1895  (B.  unfav.),  95, 1357. 


L-385 


PEBQUIMANS  BIVEB,  N.  C. 


APPROPB1A.TIONS. 


1876, 
1905, 


$2,500,77,66. 
11,250,05,1198. 


Total.  13,750 

COMMEBCE. 

C.  importance  of  vicinity,  76,  361. 
Description  of,  04, 1384. 

CONTBACTS. 

1905.  L.  M.  Lewis,  dr.,  47Ji!!  c.  y.,  s.  m.,  06, 
1137. 

ENGINEEES. 

Chief  of  Engineers.  B.,76,68;  77,66;  78,74; 
79,87;  80,116;  86,164;  04,227,1380;  05,233;  06, 
247;  07, 260;  08, 276;  09, 286;  10,  325. 

Boards.    BEBH.    B.,  04, 1383, 1384. 

In  charge: 

S.T.Abert,U.S.C.E.,  1875-80.  B.,  76, 361;  77, 
367;  78, 538;  79,  626;  80, 790. 

Capt.  P.  A.  l^inman.    B.,  85, 1045. 

Capt.  E.  E.  Winslow,  1904-06.  B.,  04, 1385;  05, 
1198;  (Mai.)  06, 1137. 

Maj.  J.  E.  Kuhn,  1907-09.  B.,  07, 1215;  08, 1271; 
09, 1267. 

Lt.  Col.  M.  M.  Patrick,  1910-.    B.,  10, 1394. 

Assistant.    G.  H.  Elliott.    B.,  85, 1045. 


OPERATIONS. 

1877-78.    79  stumps,  cypress  knees,  and  logs 
removed,  78,  539;  79, 626. 
1905-06.    20,882  c.  y.  dr.,  06, 1137. 

PHYSICAL  CHABACTEBISTICS. 

General,  76,  361.    Character  of  E.  bed,  78,  539. 
Description  of,  04, 1384. 

No  lunar  tides,  only  variation  of  water  surface 
caused  by  winds,  06, 248. 

PBOJECT. 

By  A.  S.  Abort,  V.  S.  0.  E.,  removing  logs  and 
debris;  est.,  t2,000,  76,  361;  77, 66. 

By  Capt.  Winslow,  1903,  ohan.  9'  x  200'  through 
rea«h  just  below  county  br.  at  Hertford  and  60'  w. 
through  shoal  near  Wards  Landing,  by  dr.  and 
removing  obstr.;  est.,  $12,500,'  04, 1386. 

Modified  to  include  only  reat^  below  Hertford; 
revised  est.,  $11,250,  04, 1384;  au.  act  Mar.  3,  1905, 
05, 233. 

SUB  VETS. 

Ex;  by  S.  T.  Abert,  1875.    B.,  76, 361. 

Ex.  of  E.  above  Hertford  au.  act  July  5,  1884; 
made,  1884,  by  Capt.  Hinman  (B.  unfav.),  85, 1045. 

Ex.  and  sur.  at  and  near  Hertford,  au.  act  June  13, 
1902;  made,  1903,  by  Maj.  Quinn  and  Capt.  Wins- 
low, resp.,1 04, 1380. 


L-296 


EDENTON  BAY  AND  HABBOB,   N.   C. 


APPBOPRIATIONS. 

1878,  $4,000,  78,  175;  79,  696. 

1879,  1,000,79,92,696. 
1884,  10,000,84,1036. 
1886,   2,000,  86,  964. 
1902,   6,000,03,1124. 

Total,  23,000 


COMMERCE. 

Eequlrements,  76,  359. 

In  1898, 160,000;  1903,  186,000;  1905, 186,000,  tons, 
06  1169. 


1  H.  D.  302,  58th,  2d. 


[See  pp.  14-22  for  "I 
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CONTRACTS. 

1878.    G.  H.  Ferris,  dr.,  15*  o.  y.,  79,  697. 
T.  P.  Morgan,  dr.,  14$  c.  y.,  85, 1039. 
J.  CaUer,  dr.,  210  c.  y.  (J2,000),  1900, 


1885. 
1899. 
1781. 
1903. 

1378. 


W.  H.  French,  dr.,  29it  c.  y.,  p.  m.,  04, 


ENGINEEKS. 

Cblet  of  Engineers.    B.,  73,  79;  76,  68;  78, 

175;  79,91;  80,121;  84,168,177,1074;  86,159;  86, 
154;  87,  122;  99,  230;  00,  263;  01,  297;  03,  225; 
03, 227;  04,  226;  OS,  233;  06,  248;  18,  421. 

In  charge: 

Maj.  W.  P.  Craighill,  1872.    K.,  73,  854. 

S.  T.  Abert,  U.  S.  C.  B.,  1875.    B.,  76, 358. 

Capt.  C.  B.  PUUlps,  1879-80.  B.,  79,  696;  80, 
830. 

Capt.  F.  A.  Hinman,  1884-87.  B.,  84, 1035, 1071; 
83, 1038;  86,  963;  87, 989. 

Col.  W.  P.  Craighill,  1888.    B.,  88,  773. 

Maj.  T.  L.  Casey,  1899.    E.,  99, 1482. 

Maj.  J.  B.  Quinn,  lflOO-1902.  B.,  00, 1780;  01, 
1460;  03, 1124. 

Capt.  E.  E.  Winslow,  1903-06.  B.,  03, 1086;  04, 
1378;  05, 1199;  (Maj.)  06, 1138. 

Lt.  Col.  M.  M.  Patrick,  13,  390. 

Lt.  Col.  W.  C.  Langfitt.  13, 390. 


Assistant. 

84, 1074. 


G.  H.  Elliott.    B.,  73, 856;  79, 697; 


ESTIMATES.    (See  Projects.) 

By  G.  H.  Elliott,  1872,  dr.  chan.,  9'  x  100', 
wharves  to  d.  w.  in  the  B.,  $10,000,  73, 855,  857. 

By  S.  T.  Abert,  1875,  dr.  chan.,  2,600'  to  9'  x  100' 
X  2,600'  and  d.  approach  to  the  wharpes,  $12,650, 
76, 360. 

OPEBATIONS. 

1878-79.  Chan.  9'  x  100'  x  850,  y.  dr.;  21,360 
c.  y.  removed;  dr.  turning-basin  begun,  79, 91,  696, 
697. 


1879-80.  3,260  c.  y.  dr.  and  5  cypress  stumps 
removed,  80, 830. 

1884-85.  29,000  c.  y.  dr.  Irom  chan.  and  basin, 
85, 1039. 

1885-86.  17,043  0.  y.  dr.  from  chan.  and  basin, 
86,  963. 

1899-00.  10,005  c.  y.  dr.,  00, 1780. 

1903-04.  15,233  e.  y.  dr.,  04, 1378. 

PHYSICAL  CHABACTEBISTICS. 

Description,  76,  358,  369;  78, 857. 

Water  level  varies  only  with  the  wind,  06,  248. 

PROJECTS.    (See  Estimates.) 

By  S.  T.  Abert,  1875,  imp.  of  Edenton  H.  and  B. 
by  excavation  of  chan.  9'  x  100'  x  850;  y.  also  a. 
turning-basin  at  the  wharves;  est.  cost,  $12,650, 
79,  91,  696;  80, 121. 

From  1878-84  $6,000  was  app.  and  expen.  on, 
thisproj. 

In  1883  Capt.  Merour  proposed  w.  chan.  to  150 
at  the  outer  and  200'  at  the  inner  end;  also  comple- 
tion of  the  turning-basin  with  an  area  of  about  12 
acres;  est.,  $18,000,  84, 1073,  1074;  87, 122. 

In  1888  Col.  Craighill  recom.  no  further  app.,  the 
H.  being  amply  sufficient  for  C,  88,  774. 

Au.  Chief  of  Engineers  obtained,  1899,  for  com- 
pleting proj .  under  which  operations  were  previously " 
carried  on,  by  dr.  from  'Town  Wharf  to  the  first 
beacon  outward,  99, 1482. 

SUB  VETS. 

Under  direction  of  Maj.  Craighill,  by  George  H. 
Elliott,  1872.    E.,  73,  854,  856. 

By  S.  T.  Abert,  1875.    B.,  76,  358. 

Au.  act  Aug.  2, 1882;  made,  1883  by  Capt.  Merour, 
84,  1072. 

Ex.  of  Chan.,  02, 1124. 

For  H.  lines,  06, 1138. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910  (B.  to  come), 
18,  421. 

Maps.    86, 964. 


L-398 


CHOWAN  RIVER,  N.  C. 


COMMEBCE. 

Would  not  justify  cost  of  improving  R.,  79,  727, 
728. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  79,  727,  728. 
Obstr.,  79,  728. 


ENGINEEBS. 

CMel  of  Engineers.    E.,  78,  76;  79,  95;  13, 

421. 

In  charge: 

Capt.  C.  B.  PhiUips,  78,  76;  79, 88.    E.,  79, 726. 

Lt.  Col.  M.  M.  Patrick,  13,  390. 

Lt.  Col.  W.  C.  Langfitt,  13,  390. 

Assistant.    W.  G.  Williamson.    B.,  79,  728. 


PLANS. 

Capt.  Phillips.  1879,  recom.  both  e.  and  w.  chans. 
be  marked  with  buoys,  79,  728. 

By  W.  G.  Williamson,  1879,  removing  obstr.,  79, 
728,  729.    Not  approved,  79, 728,  729. 

SUEVETS. 

1878.  Au.  and  in  progress,  78,  76.  Completed 
by  W.  G.  Williamson  (see  Commerce),  79,  95,  727, 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911  (E.  to  come). 
13,  421. 


L-305 


BENNETTS  RIVER  (Creek),  N.  C. 


ENGINEEBS. 

Chief  ot  Engineers.    B.,  06,  251. 


SCEVET. 

Ex.  at  and  above  Gatcsville,  N.  C,  au.  act  Mar.  3, 
1906;  made,  1905;  Capt.  Winslow's  R.  unfav.'  06, 
251. 


1 H.  D.  179, 59th,  1st. 
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L-313 


BLACKWATER  RIVER,  VA. 


APPROPBIATIONS. 

1878,  J6,000,  78, 74. 

1879,  2,600,79,90. 

1880,  3,600,80,822. 

1881,  1,500,81,992. 

1882,  1,500,83,1077. 
1907,   8,000,  07, 1217. 

Total,  22,000  (22,016,  inc.  sales,  13, 1725). 

COMMEBCE. 

C.  advantages  of  tributary  country,  75,  ii,  161. 
1906,  value,  $832,000;  produce,  timber,  fertilizer, 
etc.,  07,  261;  1909,  5,413 1.,  value,  $866,080,  10,  326. 
Traffic,  1911,  4,126 1.,  13, 1727. 

ENGINEERS. 

Chief  of  Engineers.    K.,  75, 95;  78, 73;  79, 90; 

80,  119;  81,  160;  83,  156;  83,  162;  84,  165;  86, 
157;  86,152;  87,120;  06,251;  07,260;  08,277;  09, 
286;  10,  326;  11,  347;  13,  416. 

In  cbarge: 

S.  T.  Abert,  U.  S.  C.  E.,  1876-79.  K.,  76,  ii,  161; 
78,622;  79,620. 

Capt.  C.  B.  Phillips,  1879-81.  B.,  79,  682;  80, 
821 

Capt.  J.  Mercur,  1881-84.  E,  81,  991;  83, 1077; 
83, 843. 

Capt.  F.  A.  Hiiiman,  1884-87.  E.,  84, 1031;  85, 
1033;  86, 961;  87, 987. 

Col.  W.  P.  Orai^ill,  1888.    E.,  88, 772. 

Mai.  Joseph  E.  Kuhn,  1907-09.  E.,  07, 1216;  08, 
1272;  09, 1268. 

Lt.  Col.  Mason  M.  Patrick,  1910-12.  E.,  10, 1395; 
11, 1506;  13, 1727. 

Lt.  Col.  W.  C.  Langfltt,  1912-.    13,  390. 

Assistants.  Q.  H.  Elliott,  W.  H.  Powless,  and 
C.  A.  Turrill,  1874-75,  76,  ii,  162. 

OBSTRUCTIONS. 

Bars  of  deposited  sawdust,  75, 11, 161. 


OPEBATIONS. 

1878-79.  1,233  snags,  logs,  and  fallen  trees  and 
144  overhanging  trees  removed  with  hired  labor,79,  • 
90,  621,  683. 

1879-80.  Eemoval  of  wreck,  161  snags,  and 
205  trees;  also  5,910  c.  y.  dr.  from  bar  at  mouth  and 
Georges  Bend,  80, 822. 

1880-81.  18,000c.  y.  dr.  at  Franklin  and  Little- 
town  Bend,  and  90 1.  f.  of  revet,  built  at  Franklin 
81,992. 

1883-83.    Dr.  at  Littletown  Bend,  83, 843. 

1883-84.  Bemoving  616  snags,  logs,  and  trees, 
84, 1031. 

697  logs,  snags,  and  stumps  removed. 


286  logs  and  other  obstr.  removed, 

Plant  repaired,  10, 1395. 

Snag  boat  Roanoke  removed  17  snags 


1907-08. 

08, 1272. 

1908-09. 
09, 1268. 

1909p10. 

1910-11. 
and  other  obstr.,  11, 1507. 

PHTSICAIi  CHARACTERISTICS. 

General,  76,li,  161;  79,620.  Obstr.:  Snags, piles, 
trees,  and  crooked  bends,  76,  ii,  161;  78,  622;  79, 
620. 

Description  of,  11, 348. 

PROJECTS. 

By  S.  T.  Abert,  U.  S.  C.  E.,  1875,  tor  dr.  and  re- 
moving snags  and  trees,  mouth  to  Franklin.  Est., 
$14,850.    75,  ii,  162;  78,  74;  87, 120. 

By  Maj.  Kuhn,  removal  of  obstr.;  est.,  $3,000, 07, 
260. 

SUE  VETS. 

By  S.  T.  Abert,  U.  S.  C.  E.,  1874-76.  E.,  76,  ii, 
161. 

Pre.  ez.  and  sur.  au.  by  B.  and  H.  A.,  Mar.  3. 
1905;  E.,  Aug.  3, 1905;  est., $8,000, 06, 251.1 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
07,  261;  11,  347;  13,  417. 


L-314 


NOTTOWAY  (Creek)  RIVER,  VA. 


APPEOPEIATIONS. 

1880,"    $5,000,80,823. 
1881,       2,900,81,993. 


-    Total,    7,000 

COMMEECE. 

Important,  79,  721. 
Products  of  the  country,  79,  721. 
Imp.  not  followed  by  any  increase  in  C,  83, 844; 
86, 162. 

ENGINEEBS. 

Chief  ol  Engineers.    B.,  78,  76;  79,  96;  80, 

119;  81,160;  83,156;  83,162;  84,165;  86,166;  86, 
151;  87, 121;  88, 103;  91, 163. 

In  charge: 

Capt.  C.  B.  Phillips,  1878-81.  78,  76.  E.,  79, 
719"  80  823. 

Capt.  J.  Mercur,  1881-84.  B.,  81,  992;  83,  1077; 
83, 843. 

Capt.  F.  A.  Hinman,  1884-87.  B.,  84, 1031;  86, 
1033;  86,  961;  87,  988. 

Col.  W.  P.  Craighill,  1888.    E.,  88,  773. 

Capt.  G.  J.  Fiebeger,  1891.    E.,  91, 1315. 

Capt.  C.  B.  Phillips,  1891.    R.,  91, 1318. 

Assistants: 

W.  G.  Williamson.    E.,  79,  720;  91, 1319. 

Messrs.  Moncure  and  Blow,  79,  719. 

OBSTEUCTIONS. 

Obstr.  at  the  mouth  of  the  R.  placed  there  by  the 
Confederates,  79, 720. 


OPEEATIONS. 

1881-83.  2,941  snags,  logs,  and  similar  obstr. 
removed  from  chan.,  83, 1078. 

PHYSICAL  CHAEACTEBISTICS. 

General,  79, 719,  720,  721. 

PLANS. 

By  W.  G.  Williamson,  removing  snags,  leaning 
trees,  and  Confederate  obstr. ;  also  constr.  low  brush 
and  stake  dams;  est.  orig.,  $6,708,  subsequently 
increased  to  $9,000,  79, 720,  722. 

By  Capt.  Fiebeger,  1890,  imp.  R.,  Courtland  to 
mouth,  by  removing  obstr.  and  dr.,  giving  a  chan. 
from  7'-8'  d.  for  16  m.  from  mouth,  and  above  that 
point  a  Chan.  2'-3'  at  its  lowest  stage  for  50  m.  from 
Its  mouth;  est.,  $9,000,  91, 1316. 

PEOJECTS. 

By  Capt.  Phillips,  1878,  chan.  mot  less  than  60'  x 
9',  mouth  to  RR.  br.,  thence  to  Peters  Br.,  50  m. 
above  the  mouth,  2'  d.,  by  removing  logs,  snags, 
and  sunken  vessels;  est.,  $9,000,  79,  720,  722;  80, 
823. 

In  1887  Capt.  Hinman  said  there  was  no  demand 
for  the  completion  of  the  proj.,  87, 988. 

SUEVETS. 

By  W.  G.  Williamson,  1878-79.    B.,  79, 720. 
Ex.,  1883,  S3,  844. 
Ex.  of  lower  B.,  86, 1033. 
Ex.,  mouth  to  Courtland  au.  act  of  Sept.  19, 1890 
made,  1890,  by  Capt.  Fiebeger,  91, 1316. 


»H.D.  177,  69th,  1st. 


rSee  pp.  14-22  for  "1 
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L-323 


MEHEBRIN  BIVER,  N.  C. 


APPKOPBIATIONS. 

1882,     t5, 000,  83,  846. 
1907,       6,000,07,1217. 

Total,  111,000  (incl.  misc.,  $11,010, 13, 1728). 

COMMERCE. 

In  1906,  8,900  t.,  07,  261;  1911,  14,000  t.;  effect  oj 
imp.  on  rates  unknown,  13,  418. 


ENGINEERS. 

Chlet  of  Engineers.  R.,  81, 168;  88, 163;  83, 
163;  84, 166;  85, 160;  86,165;  87,  121;  06,261;  07, 
261;  08, 278;  09, 286;  10,  326;  11,  348;  13,  417. 

In  charge: 

Col.  W.  P.  Craighill,  1888.    R.,  88,  773. 

Capt.  J.  Mercur,  1881-84.    R.,  83,  1114;  83,  846. 

Capt.  F.  A.  Hinman,  1884-87.  B.,  84, 1034;  85, 
1041;  86,  965;  87,  989. 

Maj.  J.  E.  Kuhn,  1907-09.  R.,  07, 1217;  08, 1273; 
09, 1269. 

Lt.  Col.  M.  M.  Patrick,  1910-.  R.,  10, 1396;  11, 
1507;  13, 1728. 

Assistant.    C.  M.  Yeates.    R.,  83, 1115. 


OPERATIONS. 

1883-83.    Bemoving  obstr.  begun,  83,  846. 

1883-84.  1,072  trees,  logs,  snags,  and  piles,  and 
296  overhanging  trees  removed  between  mouth  and 
Murfreesboro,  84, 1034.    ' 

1884-85.    119  snags,  log,  and  trees  removed,  85, 


1041 

1907-08. 
1273. 

1908-09. 
- 1910-11, 


287  logs  and  other  obstr.  removed ,  OS, 


256  logs  and  1  tree  removed,  09, 1269. 

8  logs  and  1  tree  removed,  11, 1507. 
Rises  in  Va.,  flows  e.  to  empty  into  Chowan  R., 
N.  C,  50  m.  1.;  proi.  section  for  11  m.  from  mouth, 
13, 417. 

PROJECTS. 

By  Capt.  Mercur,  1882,  removing  snags  and  similar 
obstr.  to  secure  a  9'  x  80'  chan.,  mouth  to  Murfrees- 
boro; est.,  S125,600,  83, 1116. 

In  1888,  no  .permanent  benefit  to  be  derived  from 
theimp.,  88,773. 

By  Maj.  Winslow,  1905,  imp.  by  removal  of  obstr.; 
est.,  $6,000,2  06,  251;  au.  act  Mar.  2, 1907,  07, 261. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
Mercur,  S3, 1114. 

Ex.  mouth  to  Murfreesboro  au.  act  Mar.  3,  1905; 
made,  1905,  by  Maj.  Winslow,!!  06, 251. 

Soundings  in  Darden  Beach,  09, 1269. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
13,  418. 


L-328 


POTECASI  CREEK,  N.  C. 


COMMERCE. 

Limited  and  of  no  importance,  97, 1384. 

ENGINEERS. 

Chief  of  Engineers.    B.,  97, 199. 

In  charge.    Capt.  T.  L.  Casey,  1895.    R.,  97, 
1383. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1383. 

SURVEYS. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Capt. 
Casey  (R.  unfav.),  97, 1383. 


L-353 


ROANOKE  RIVER,  N.  C.  AND  VA.' 


APPROPRIATIONS. 

1871, 

$20,000,  71,  74,  608,  621. 

1872, 

10,000,  73,  70,  697. 

1873, 

10,000,73,77. 

1874, 

6,000,74,88,11,65. 

1882, 

5,000,83,831. 

1884, 

3,000,  84,  1001. 

1886, 

20,000,86,928. 

1888, 

40,000,  88,  843. 

1890, 

25,000,  90, 1109. 

1892, 

50,000,  93, 1107. 

1894, 

30,000,  95, 1292. 

1896, 

10,000,  96, 1083. 

1906, 

10,000,  05, 1200. 

1907, 

3,000,07,1218. 

1910, 

5,000, 10, 1397. 

Total, 

246,000. 

CpMMERCE. 

Development  of,  consequent  upon  imp.,  89, 1040. 
Above  Weldon,  90, 1178. 

Freight  transportation  upon  the  Roanoke,  1871 
to  1891,  93,  lUO. 
List  of  SS.  navigating  the  E.,  93, 1110. 


Shipments  of  freight  by  E.  apparently  decreasing, 
93,  1352.    Shippers  regard  the  maintai.  of  a  navi- 

fable  Chan,  beneficial  In  controlling  rates  of  the 
IB.,  94,  992.    In  1897  only  2  of  the  8  boats  that 
formerly  navigated  the  B.  in  service,  97, 1377. 
Decreasing  since  1891,  06,  249. 
Depletion  of  forests  and  development  of  BBs. 
has  served  to  reduce  volume  of  water-borne  freight 
in  recent  years,  10,  328. 

CONTRACTS. 

1871.  J.  M.  Foote,  removal  of  wrecks,  71,  609; 
73, 696;  73,  787. 

1873.  J.  M.  Foote,  removal  of  rs.,  73,  696;  76, 
363. 

1873.  J.  M.  Foote,  removal  of  wrecks,  73,  788; 
74,  ii,  64. 

1876.  T.  P.  Morgan,  building  dikes,  $2.95  1.  f , 
76,  ii,  131. 

1894.   C.  T.  Caler,  dr.,  160  c.  y.,  s.  m.,  94,  992. 

1896.  Petersburg  Iron  Works  Co.,  snag  boat, 
$15,424,  reduced  later  to  $15,322.02,  95, 1292. 

1901.  C.  J.  Colonna,  rebuilding  snag  boat 
Roanoke,  $6,420,  01, 1462. 


'  Of  this,  $415.47  was  carried  to  surplus  fund. 
'  H.  D.  137,  69th,  1st. 

'Roanoke  and  Kanawha  Canal:  Sur.— R.,  Mar.  24,  1828.    Roanoke  Inlet  and  Sound,  N.  C:    Ex.— E. 
(fev.),  Dec.  15, 1820.    Sur.— R.,  Feb.  12, 1829;  est.,  $327,734.10.    (H.  D.  482,  65th,  2d.) 
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ENGINEERS. 

Chlet  ol  Engineers.  B.,  70, 31, 69;  71,74,76; 
73,  70,  72;  73,  76;  74,  88;  75,  94;  76,  68;  77,  66; 
78,  74;  79,  87;  81, 157,  168;  83, 153,  154;  83, 159; 
84,  161,  163;  8S,  152;  86,  147;  87,  113,  114;  88, 
115;  89,  135,  149;  90,  121,  133;  91,  154;  93,  155; 
93,  167;  94,  153;  96,  174;  96,  158;  97,  196;  98, 
199;  99,  231;  00,  264;  01,  298;  03,  225;  03,  227; 
04,  226;  05,  234;  06,  249;  07,  261;  08,  278;  09, 
287;  10,  327;  11,  349;  12,  418. 

In  charge: 

Maj.  W.  P.  CraigUU,  1871-74.  B.,  71,  608,  620; 
73, 696,  726;  73,  787;  74,  ii,  64, 65. 

S.  T.  Abert,  U.  S.  agent,  1874^89.  B.,  75,  ii,  129; 
76,352;  77,367;  78,539;  79,624;  80,794;  81,980; 
83, 1059, 1060;  83, 831;  84, 1001, 1020;  85, 995;  86, 
927;  87, 956,  960;  88, 840. 

Capt.  W.  H.  Bixby,  1889-92.  E.,  89, 1040, 1175; 
90, 1106;  91, 1330. 

Maj.  W.  S.  Stanton,  1892-94.  E.,  93,  1103;  93, 
1351'  94  989. 

Capt.  T.  L.  Casey,  1895-1900.  E.,  95, 1290;  96, 
1080;  97, 1377;  98, 1232;  (Mai.)  99, 1483. 

Maj.  J.  B.  Quinn,  1900-02.  E.,  00, 1782;  01, 1461; 
03, 1125. 

Capt.  E.  E.  Winslow,  1903-06.  E.,  03, 1086;  04, 
1379;  05,1199;  (Maj.)  06, 1139. 

Maj.  J.  E.  Kuhn,  1907-09.  E.,  07, 1218;  08, 1274; 
09, 1270. 

Lt.  Col.  M.  M.  Patriot,  1910-.  B.,  10, 1397;  11, 
1508;  13, 1729. 

Assistants: 

G.  H.  Elliott.    E.,  73, 728. 
C.  Scliuster.    E.,  89,  1042;  90,  1110;  91,  1333; 
Qo  1108 
E.  D.  Thompson.    E.,  90, 1109. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  G.  H.  Elliott,  1871, 156,000 1.  f.  of  dikes  or  is., 
$234,000,  73, 732;  chan.  60'  w.  by  dr.  and  removal  of 
r.,  $78,702,  73, 732,  733. 

By  Maj.  Craigliill,  1871,  5'  Chan.  00'  w.,  1120,000, 
73,  696,  727;  removing  obstr.  and  oonstr.  dikes, 
8269,000;  addl.  for  8'  clian.,  $250,000,  73, 697,  727. 

By  S.  T.  Abert,  1874,  dr.,  removing  snags,  etc., 
at  Taylors  Ferry  and  otlier  bars  to  make  a  clian. 
8'  X  100',  $42,460,  75,  ii,  132;  in  1879,  for  completion 
ef  existing  proj.,  $222,000,  79,  626. 

«PEEATIONS. 

1870-71.  Removal  of  wrecks  by  contract,  73, 
696,  726. 

1871-73.  Removal  of  wrecks  and  otlier  obstr., 
73,  70,  696,  726. 

1873-73.  Removal  of  rs.;  1  steamer,  7  schoon- 
ers, 1  floating  battery,  1  double-ender,  and  300  piles 
removed  from  chan.,  73,  76,  788. 

1873-74.  Wrecks  removed  and  rs.  blasted,  74, 
88,  ii,  64. 

1874-75.  Building  dikes  by  contract,  75,  94, 
95,  ii,  130, 131. 

1875-76.  986  1.  f.  of  dikes  completed,  76,  68, 
355. 

1876-77.    "Work  on  dike,  77,  66,  366. 

1883-83.  Dike  built  at  McRaes  Landing  and 
old  dike  repaired,  83, 831. 

1886-87.  Removal  of  obstr.  in  the  Thorough- 
fare and  Coshoke  Creek  begun  and  in  progress,  87, 
956. 

1887-88.  2,272  logs,  snags,  and  stumps  and 
2,911  overhanging  trees  removed,  88, 841. 

1888-89.  1,200  logs,  snags,  and  stumps  and 
163  cords  small  snags  removed  from  the  chan.,  and 
1,652  trees  pulled  back  on  the  banks,  89, 1041. 

1889-90.  26,948  c.  y .  mud,  gravel,  and  bowlders 
removed;  5,500  trees,  stumps,  and  snags  removed 
from  the  banks,  90, 1108. 

1890-91.  6,531  snags  and  stumps  and  110  cords 
of  small  snags  removed  from  the  chan.,  and  2,939 
trees  cleared  from  the  banks,  91, 1332. 

1891-93.  5,530  snags,  606  stumps,  and  199  cords 
of  small  snags  cleared  from  the  chan.,  93, 1108. 


1893-94.  1,410  snags,  383  stumps,  and  35  logs 
removed,  94, 991. 

1894r-95.  31,250  0.  y.,  s.  m.,  dr.,  2,091  snags,  100 
stumps,  and  148  trees  removed  from  the  chan.  and 
banks,  95, 1291. 

1896-97.  45  trees,  4  logs,  9  stumps,  and  7  snags 
removed  from  the  chan.  and  banks,  97, 1377. 

1897-98.  116  trees,  13  logs,  19  stumps,  and  11 
snags  removed  from  chan.  and  sides  of  the  E.,  and 
13  overhanging  trees  trimmed,  98, 1232. 

1898-99.  64  trees,  5  snags,  SO  stumps,  and  6  logs 
removed  from  chan.,  99, 1483. 

1899-1900.  204  trees,  30  logs,  23  snags,  and  2 
stumps  removed  from  chan.,  00, 1782. 

1900-01.  17  trees  and  other  obstr.  and  an  old 
wharf  removed,  snag  boat  rebuilt,  and  attempt 
made  to  dr.  bar  at  North  R.,  01, 1461. 

1901-03.  67  trees,  logs,  and  stumps  removed 
and  14  trees  trimmed,  03, 1126. 

1903-03.  28  snags  and  other  obstr.  removed, 
111  trees  felled,  and  4,576  c.  y.  dr.,  03, 1086. 

1904-05.  157  trees  and  other  obstr.  removed, 
165  trees  felled,  and  7,065  c.  y.  dr.,  05, 1199. 

1905-06.  5,097  c.  y.  dr.,  and  10  snags.  111  trees, 
and  361  overhanging  trees  removed,  06, 1139. 

1906-07.  50  trees,  snags,  and  stumps  removed 
and  28  trees  feUed,  07,-1218. 

1907-08.  22  snags  and  4  trees  removed  and  19 
trees  felled,  08, 1274. 

1908-09.  26  trees,  logs,  and  snags  removed  and 
13  trees  felled,  09, 1270. 

1910-11.  54  trees,  2  snags,  1  pile,  and  1  log 
removed  from  chan.,  and  51  overhanging  trees  cut 
down;  piping  system  of  snag  boat  overhauled  and 
renewed,  11, 1508. 


PHYSICAL  CHABACTEEISTICS. 

Description  of,  71, 608,  609;  73, 696,  726,  727-732; 
•  74,  ii,  64;  76,  ii,  129-132;  83,  1060;  84,  1023;  90, 
1176. 
Water-gauge  record  for  1892,  93, 1352. 
Bar  forming  at  mouth,  due  to  deposits  by  freshets, 
08, 279. 

PLANS.    (See  Estimates  and  Projects.) 
By  Maj.  Craighill,  1871,  chan.  8'  d.;  est.,  $519,000; 

73,  697,  727. 
By  S.  T.  Abert,  1882,  Clarksville,  Va.,  to  Eaton 

Falls,  N.  C,  Chan.  35'  x  2i'  m.  1.  w.;  est.,  $181,316, 

83, 1066;  87, 961. 
By  S.  T.  Abert,  1885,  plant  lor  snag  removal,  85, 

996;  86, 928;  87, 956. 


PEOJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Craighill,  1871,  imp.  of  the  E.  by  removal 
of  wreclffi,  snags,  and  dangerous  rs.,  and  the  con- 
traction of  the  chan.  way  by  js.  so  as  to  give  through- 
out the  year  an  unobst.  10'  navigation  from  Albe- 
marle Sound  up  to  Hamilton,  and  5'  navigation  up 
to  Weldon;  est.,  $269,000,  71,  609,  79, 624,  626;  89, 
1040;  91, 1331. 

In  1884  S.  T.  Abert  rocom.  the  an.  removal  of 
wrecks  and  snags  and  the  imp.  ol  Big  and  Little 
Rocky  Bars,  86,  996;  87,  955. 
1886,  est.  for  completion,  $41,000,  87, 113. 

SUE  VETS. 

Under  direction  of  Maj.  Craighill,  70,  69,  71,  76, 
by  G.  H.  Elliott,  71,  608,  621.  E.,  74,  ii,  65;  73; 
726-733;  73, 72,  696. 

Au.  act  Mar.  3, 1881;  made,  1882,  by  S.  T.  Abert, 
83, 1060;  87, 960. 

Au.  act  Aug.  2, 1882;  made,  1883,  by  S.  T.  Abert, 
84, 1022. 

Clarksville,  Va.,  to  Eaton  Falls,  N.  C,  au.  act 
Aug.  5, 1886;  made  by  S.  T.  Abert,  87, 960. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  90, 1176. 

Ex.  of  rocky  bar  made,  00,  by  Maj.  Quirm, 
00, 1782. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,419. 

Maps.    87,  956;  88,  842;  90, 1110;  93,  Atlas,  18. 


rSee  pp.  14-22  for  I 
L  explanations,  etc. J 
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L-353(b) 


CASmB  RIVER,  N.  C. 


COMMEBCE. 

About  $80,000  worth  of  merchandise  carried  on 
the  B.  an.;  not  of  such  a  character  es  to  warrant 
imp.  ol  the  stream,  97, 1382. 

ENGINEERS. 

Chief  of  Engineers.    B.,  85, 164;  97, 199. 

In  cliarge: 

Capt.  F.  A.  Hinman.    B.,  8S,  1063, 1054. 
Capt.  T.  L.  Casey,  1897.    B.,  97, 1381. 

Assistant.    H.  C.  Collms.    B.,  85, 1053, 1055. 


PHYSICAL,  CHAEACTEBISTICS. 

Description  of;  one  of  the  tortuous  fresh  water 
affluents  of  Albemarle  Sound,  forming  one  of  the 
mouths  of  the  Roanoke,  85, 1056;  97, 1381. 

PLANS. 

By  Capt.  Hinman,  1885,  removal  of  snags,  wrecks, 
and  similar  obstr.,  mouth  to  Windsor,  25  m.;  est., 
130,000;  85,  lOSS,  1058. 

SUB  VETS. 

Ex.  au.  act  July  5, 1884;  made  by  Capt.  Hinman, 
85, 1053, 1054. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Capt. 
Casey  (B.  unfav.),  97, 1381. 


L-367 


STAUNTON  RIVER,  VA. 


Part. 


Title. 


Brook  Neal  to  Pig  R 

Randolph  Station  to  Brook  Neal . 
Staunton  B 


Total.. 


Period. 


1878-1887 
1880-1887 
1888-1893 


Appropria- 
tions. 


$12,000 
27, 500 
13,000 


62,600 


Part  (a),  L-367 


Staunton  River,  Va.  (Brook  Neal  to  mouth  of 
Pig  River.) 


APPBOPEIATIONS. 

1879,  $5,000,  79,  86. 
1882,  2,000,83,828. 
1886,   5,000,  86,  925. 

Total,  12,000 

COMMEBCE. 

Important,  79, 624. 


ENGINEEBS. 

Chief  of  EngtneeTS.    B.,  78,  75;  79,  86,  88; 

81,158;  83,154;  83,158;  84,160;  86,151;  86,146; 
87, 112. 

In  charge.  S.  T.  Abert,  U.  S.  agent;  1879-91; 
78,  75.  B.,  79,  621;  83,  1047;  83,  826;  84,  999; 
85, 992;  86,  924;  87,  951. 


OPEBATIONS. 

1883-84.  535  c.  y.  i.  removed  from  the  chan., 
84  999. 

1886^87.  Chan.  IJ'  x  14'  opened  through 
Pocket  Shoal  No.  3,  87, 952. 


PHYSICAL  CHABACTEBISTICS. 

General,  79,  622;  83, 1047. 
Floods,  79,  623. 
Bars,  79. 623. 

PEIVATE  WOBK.    . 

About  $10,000  expend,  by  C.  Bruce  for  imp.  of 
navigation,  79,  623. 

PEOJECTS. 

By  S.  T.  Abert,  dr.,  r.,  excavation,  and  constr.  of 
lateral  or  spur  dams  of  cribwork  or  st.,  est.,  $35,160, 
79,  86,  623,  624. 

By  S.  T.  Abert,  1882,  imp.  of  Staunton  R., 
Brook  Neal  to  mouth  of  Pig  B.,  52  m. ,  by  constr.  of 
spur  dikes  and  r.  excavation,  chiefly  to  reduce  the 
slope  of  the  E.  for  batteau  navigation;  est.  $40,087, 
83, 1048, 1052;  87,  952. 

SUE  VETS. 

By  S.  T.  Abert,  U.  S.  C.  B.,  1878-79,  ex.,  Brook 
Neal  to  Boaooke  Station,  on  the  Richmond  &  Dan- 
ville RR.    B.,  79, 622. 

Of  Staunton  B.,  Brook  Neal  to  mouth  of  Pig  R., 
au.  act  Mar.  3, 1881;  made,  1882,  by  S.  T.  Abert,  83, 
1047. 

Maps.  Profile  from  Brook  Neal  to  Roanoke  Sta- 
tion, 86, 923. 


Part  (b),  L-367  Staunton  River,  Va. 

Brook  Neal.) 


(Randolpli  Station  to 


APPBOPEIATIONS. 

$7,600,80,787. 


5,000,  81,  977. 
5,000,83,1046. 
5,000,84,998. 
5,000,86,923. 


Total,  27,500 


COMMERCE. 

Trade  and  C,  80,  787. 
CONTEACTS. 

1879.    Mosely  &  Canada,  timber,  80,  787. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  80,  116;  81, 156;  83, 
152;  83, 158;  84, 160;  85, 150;  86, 145;  87,  111. 
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Incbarge.  S.  T.  Abert,  V.  S.  agent,  1878-87. 
B.,  80,  780;  81,  976;  83,  1044;  83,  824;  84,  998; 
86, 989;  86,  922;  87,  960. 

Assistant.   J.  H.  GUI.    K.,  80, 781. 


OPERATIONS. 

1879-80.  Derrick  boat,  demck,  quarter  boat, 
and  2  st.  scows  built,  80,  787. 

1880-81.  1,306  c.  y.  r.  blasted  from  the  chan. 
81, 977. 

1881-83.  4,625  c-  y.  blasted  and  loose  r.  re- 
moved; 12  crib  dams  built  of  an  aggregate  1.  of  522', 
83, 1045.- 

1883-83.  307  c.  y.  i.,  7  snags,  and  35  trees  re- 
moved, 83, 826. 

1884-85.  18  m.  of  R.  placed  in  navigable  con- 
dition, 85,  990. 


1885-86.  767  o.  y.  i.  removed  from  chan.,  86 
923. 

1886-87.  194  c.  y.  solid  r.  and  112  c.  y.  of  loose  r. 
and  gravel  removed  from  chan.,  87,  950. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  83, 1047. 

PROJECTS. 

By  S.  T.  Abert,  1879,  imp.  of  Staunton  E.,  Brook 
Neal  to  Roanoke  Station,  32m.,  by  r.  removal  and 
spur  dike  and  dam  constr,,  to  give  1.  w.  chan.  of  2' 
and  not  less  than  85'  w. ;  est.,  168,708.40, 80, 783. 786- 
87,960. 

SURVEYS. 

Brook  Neal  to  Roanoke  Station,  87, 960. 
80,786. 


Part  (c),  L-367 


Staunton  River,  Va. 


APPROPRIATIONS. 

1888,     85,000,88,836. 
1890,       8,000,90,1082. 

Total,  13,000 

ENGINEERS. 

.  Chief  of  Engineers.    R.,  88, 114;  89, 132,  133; 
90, 119, 120;  91, 153;  93, 164;  93, 166. 

In  charge : 

S. T.  Abert, U.S.  agent,  1878-91.  R., 88, 834,  836; 
89, 1020,  1022;  90, 1081,  1082. 

Capt.  W.  H.  Bixby,  1891-92.    R.,  91, 1328. 

Maj.  W.  S.  Stanton,  1892-93.  R.,  93,  1099;  93, 
1350. 

OPERATIONS. 

1887-88.  (P.  K.  to  B.  N.)  260  c.  y.  loose  and 
550  c.  y.  blasted  r.  removed  from  the  chan.;  (B.  N. 
to  R.  Sta.)  1,200  0.  y.  r.  removed  from  the  chan. ;  308 
c.  y.  r.  quarried,  and  182  c.  y.  placed  in  wing  dams, 
88,  835. 

1888-89.  (P.  R.  to  B.  N.)  175  c.  y.  r.  removed 
from  the  chan.,  89,  1022.    (B.  N.  to  R.  Sta.)  341 


c.  y.  granite  quarried,  and  437  I.  f.  of  riprap  dam 
built,  89, 1021.  - 

1889-90.  (B.  N.  to  R.  Sta.)  144  c.  y.  st.  blasted 
and  30  c.  y.  removed  from  the  chan.;  repairs  to 
dams,  90, 1081. 

1893-93.  Plant  and  property  pertaining  to  the 
imp.  sold  to  other  works  of  imp.  in  the  district,  93, 
1350. 

PROJECTS. 

•  By  S.  T.  Abert,  1879,  imp.  of  Staunton  E.,  Brook 
Neal  to  Randolph  Station,  32  m.,  by  r.  removal  and 
spur  dike  and  dam  constr. ,  so  as  to  give  a  1.  w.  chan. 
of  2'  X  35';  est.,  168,708,  80,  783,  786;  87, 950. 

By  S.  T.  Abert,  1882,  imp.  of  Staunton  E.,  Brook 
Neal  to  the  mouth  of  Pig  E.,  62  m.,  by  constr.  of 
spur  dikes  and  r.  excavation,  chiefly  to  reduce  the 
slope  of  the  R.  for  batteau  navigation;  est.,  $40,087, 
83,  1048, 1052;  87,  952. 

Reduced  to  $34,000  in  1889,  89, 1023. 

The  2  works  consolidated,  1890,  and  $50,200  est.  as 
required  for  completion  of  projs.  for  imp.  of  the 
upper  and  lower  R.,  91, 1328;  93, 1103. 

m  1892,  after  total  expend,  upon  both  s^tions  of 
the  E.  of  $44,700,  recom.  that  further  work  be  dis- 
continued, 93, 1103. 
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DAN  RIVER,  N.  C.  AND  VA. 


APPROPRIATIONS. 


1880, 
1881, 
1882, 
1884, 


$10,000,80,790. 

8,000,  81,  978. 

7,500,83,1066. 

5,000,  84, 1000. 

20,000,86,927. 


Total,    50, 500 

COMMERCE. 

C.  importance  of  R.  and  adjacent  country,  79, 
653. 

ENGINEERS. 

Chief  of  Engineers.    R.,  78,  76;  79,  88;  80, 

116, 117;  81, 157;  83, 152;  83, 169;  84, 161;  85, 161; 
86, 146;  87, 112;    88, 116;  89, 133;  90, 120. 

In  charge.  S.  T.  Abert,  U.  S.  C.  E.,  1878-90; 
78,  75.  R.,  79,  652;  80,  788,  794;  81,  977;  83, 
1063;  83,  830;  84,  1000;  85,  993;  86,  925;  87,  95; 
88, 838;  89, 1023;  90, 1083. 

Assistant.    S.  W.  Evans.    R.,  79,  664. 


OPERATIONS. 

1880-81.  Two  derrick  boats  and  2  scows  built; 
281  c.  y.  solid  r.  blasted,  115  c.  y.  loose  r.,  sand,  and 
gravel  removed,  81, 978. 

1881-83.  2,590  c.  y.  solid  r.  blasted;  482  loose 
r.,  sand,  and  gravel  removed;  774  c.  y.  r.  used  in 
dams,  83, 1064. 

1883-83.  1,055  c.  y.  i.  quarried  for  spur  dams, 
83, 830. 

1883-84.  680  c.  y.  r.  and  28  c.  y.  gravel  removed; 
124  c.  y.  of  r.  quarried;  84, 1000. 

1884-85.  421  c.  y.  r.  excavated;  789  c.  y.  i. 
quarried;  649  c.  y.  placed  in  dams,  85,  994. 

1886-86.    126  0.  y.  r.  removed,  86,  926. 

1886-87.  Imp.  shoals  in  progress  between  Long 
and  Adams  Isld.  Shoals,  87, 954. 

1887-88.  1,900  c.  y.  loose  and  blasted  r.  re- 
moved; 981  c.  y.  sand  and  gravel  dr.  from  the  chan.; 
497 1.  f.  spur  dams  completed,  88, 839. 

1888-89.  174 1.  f .  cribwork  built,  208 1.  f.  brush 
mats  sunk,  and  140  o.  y.  r.  used  in  dam  constr.,  89, 
1023. 
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FHTSICAli  CHARACTERISTICS. 

General,  79, 652. 

Floods,  79, 652. 

Agricultural  interests,  79, 653. 

Minerals  in  vicinity,  79, 664. 

Description  of  obstr.,  79, 655-665;  80,  797. 

PLANS. 

By  S.  T.  Abort,  imp.  E.,  batteau  navigation 
Hairston's  Ford  to  Danville,  by  dr.,  r.  excavating, 
and  witli  dams,  est.,  $32,718,  79,  666-671. 

PROJECTS. 

By  S.  T.  Abort,  1879,  chan.  3'  x  35'  1.  w.,  for  77  m. 
by  dr.,  r.  excavating,  and  locks  and  dams;  est., 
$658,579.20,  79,  666,  671;  80,  788.    Revised  in  1880 


for  a  Chan.  1§'  x  35'  in  pools  and  2'  in  rapids,  with- 
out locks  and  dams;  est.,  $52,000,  80,  788.  In- 
creased $5,500  in  1886-87,  86, 147;  87,  954. 


SURVEYS. 

By  S.  W.  Evans,  1878-79.    R.  79,  652,  664. 
From  Danville  to  Clarksville,  au.  act  Mar.  3, 1879; 
made,  1880,  by  S.  T.  Abert,  80,  794. 
Besor.  of  Seven  Shoals  made,  86, 926. 


Haps: 

Profile,  86, 927. 

Madison  to  Danville,  87, 954. 
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CONOBY  CREEK,  N.  C. 


ENGINEERS. 

Chief  ot  Engineers. 


R.,  13,  421. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911, 13, 421. 


In  chaige: 

Lt.  Col.  M.  M.  Patrick,  13,  390. 
Lt.  Col.  W.  C.  Langfltt,  13,  390. 

30462°— H.  Doc.  740,  63-2- 
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M.— WILMINGTON,  N.  C,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Wilmington,  N.  C. 


M    1  Albemarle  Sound,  N.  C.1 

M     3  Mackays  Cr.,  N.  C.  (1)' 

M    3  Bull  Bay  and  Cr.,  N.  C.  (1) 

M    4  Deep  Cr.,  N.  C.  (1) 

M    6  Bunton  Cr.,  N.  C.  (1) 

M     6  Scuppernong  R.,  N.  C.  (1) 

M    7  AUigatOT  B,.,  N.  C.  (1) 

M     8  Little  Alligator  B.,  N.  C.  (7) 

M    9  Second  Cr.,  N.  C.  (7) 

M  10  Goose  Cr.,  N.  C.  (7) 

M  11  The  Frying  Pan,  N.  C.  (7) 

M  la  Swan  Cr.,  N.  C.  (7) 

M  13  Whipping  Cr.,  N.  C.  (7) 

M  14  MllltaU  Cr.,  N.  C.  (7) 

M  15  South  Lake,  N.  C.  (7) 

M  16  East  Lake,  N.  C.  (7) 

M  17  Tom  Manns  Cr.,  N.  C.  (1) 

M  18  Haulover,  N.  C.  (1) 

M  19  Peter  Mashews  Cr.,  N.  C.  (1) 

(M  83  Croatan  Sound,  N.  C.) 

M  SO  Koanoke  Sound,  N.  C.  (1)  (38) 

M  31  Dough  Cr.  (Shallowbag  B.),  N.  C.  (30) 

M  33  Broad  Cr.,  N.  C.  (30) 

M  33- Croatan  Sound,  N.  C.  (1)  (38)    (See 

following  M  19.) 
M  34  Oyster  Cr.,  N.  C.  (33) 
M  35  Baums  Cr.,  N.  C.  (33) 
M  36  Ashbys  Cr.,  N.  C.  (33) 
M  37  Callaghans  Cr.,  N.  C.  (33) 
M  38  PamUco  Sound,  N.  C.  (30)  (33) 
M  39  Long  Shoal  E.,  N.  C.  (38) 
M  30  Far  Cr.,  N.  C.  (38) 
M  31  Middle  Cr.,  N.  C.  (38) 
M  33  Middle  Cr.  No.  3,  N.  C.  (38) 
M  33  Juniper  B.,  N.  C.  (38) 
M  34  Swan  Quarter  B.,  N.  C.  (38) 
M  36  Caflee  B.,  N.  C.  (34) 
M  36  Oyster  Cr.,  N.  C.  (34) 
M  37  Waterway  connecting  Swan  Quarter 

B.  with  Deep  B.,  N.  C.  (34) 
M  38  Kose  B.,  N.  C.  (38) 
M  39  Deep  B.,  N.  C.  (38) 
M  40  Bells  B.,  N.  C.  (38) 
M  41  Germantown  B.,  N.  C.  (38) 
M  43  Abels  B.,  N.  C.  (38) 
M  43  Pungo  B.,  N.  C.  (38) 
M  44  Portescues  Cr.,  N.  C.  (43) 
M  45  Slades  Cr.,  N.  C.  (43) 
M  46  Smiths  Cr.,  N.  C.  (43) 
M  47  Broad  Cr.,  N.  C.  (43) 


M  48  Tarklln  Cr.,  N.  C.  (43) 

M  49  GaUoways  Cr.,  N.  C.  (43) 

M  50  Dips  Cr.,  N.  C.  (43) 

MSI  Wilkinsons  Cr.,  N.  C.  (43) 

M  63  Butmans  Cr.,  N.  C.  (43) 

M  53  Queens  Cr.,  N.  C.  (43) 

M  54  Upper  Dips  Cr.,  N.  C.  (43) 

M  53  Crooked  Cr.,  N.  C.  (43) 

M  56  Upper  Dowrey  Cr.,  N.  C.  (43) 

M  67  Lower  Dowrey  Cr,  N.  C.  (43) 

M  68  Pantego  Cr.,  N.  C.  (43) 

M  69  Broad  Cr.,  IT.  C.  (58) 

M  60  Pungo  Cr.,  N.  C.  (43) 

M  61  Little  Cr.,  N.  C.  (43) 

M  63  Jordans  Cr.,  IT.  C.  (43) 

M  63  Tarklln  Cr.,  N.  C.  (43) 

M  64  Warners  Cr.,  N.  C.  (43) 

M  65  Wrights  Cr.,  N.  C.  (43) 

M  66  Pamlico  B.   (Tar  B.  above  Washing- 
ton, N.  C),  (38) 
(Hatteras  Inlet  opens  from  Atlantic  Ocean 
"  to  Pamlico  Sound  ahnost  opposite  Pam- 
lico R.    The  next  opening  on  the  outer 
barrier,  farther  south,  is  Ocracoke  Inlet.) 

M  67  North  Cr.,  N.  C.  (66) 

M  68  Stnclabs  Cr.,  N.  C.  (66) 

M  69  Mtxons  Cr.,  N.  C.  (66) 

M  70  Bath  Cr.,  N.  C.  (66) 

M  71  Back  Cr.,  N.  C.  (70) 

M  73  Duck  Cr.,  N.  C.  (66) 

M  73  Upper  Goose  Cr.,  N.  C.  (66) 

M  74  Broad  Cr.,  N.  C.  (66) 

M  75  Bunyon  Cr.,  N.  C.  (66) 

M  76  WtndmiU  Cr.,  N.  q.  (66) 

M  77  Kennedys  Cr.,  N.  C.  (66) 

M  78  Tranters  Cr.,  N.  C.  (66) 

M  79  Grindool  Cr.  (Grlndle  Cr.),  N.  C.  (66) 

M  80  Broad  Cr.,  N.  C.  (66) 

M  81  Barber  Cr.,  N.  C.  (66) 

M  83  Parker  Cr.,  N.  C.  (66) 

M  83  Bryan  Cr.,  N.  C.  (66) 

M  84  Conetoe  Cr.,  N.  C.  (66) 

M  85  Fishing  Cr.,  N.  C.  (66) 

M  86  SwUt  Cr.,  N.  C.  (66) 

M  87  Hardee  Cr.,  N.  C.  (66) 

M  88  Chicod  Cr.,  N.  C.  (66) 

M  89  Bear  Cr.,  N.  C.  (66) 

M  90  Rodman  Cr.,  N.  C.  (66) 

M  91  Chocowinlty  Cr.,  N.  C.  (66) 

M  93  Silas  Cr.,  N.  C.  (66) 


*  Atlantic  Ocean. 


1  Follows  after  L,  397,  p.  414. 
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M  93 
M  94, 
M  95 
M  96 
M  97 
M  98 
M  99 
MlOO 
MlOl 
M103 
M103 
UlOi 
M105 
MlOO 
M107 
MIOS 
M109 
MHO 
Mill 

Miia 

Ml  13 
M114 
M115 
M116 
M117 
M118 
M119 
M130 
M131 
M12a 
M123 
M134 
M1S5 
M136 
M137 
M138 
M139 
M130 
M131 
M138 
M133 
M134 
M135 
M136 
M137 
M138 
M139 
M140 
M141 
M143 
M143 
M144 
M145 
M146 
M147 
M148 
M149 
M150 
MlSl 
M158 
M153 
M154 
MISS 
M1S6 
M1S7 
M1S8 
M1S9 


Rices  Cr.,  N.  C.  (66) 

M160 

Calf  Cr.,  N.  C.  (66) 

M161 

HUls  Cr.,  X.  C.  (66) 

Mie8 

Blomits  Cr.,  N.  C.  (66) 

M163 

Jacks  Cr.,  N.  C.  (66) 

M164 

Nevlls  Cr.,  N.  C.  (66) 

M165 

Dtirhams  Cr.,  N.  C.  (66) 

M166 

Porters  Cr.,  X.  C.  (99) 

M167 

Lees  Cr.,  N.  C.  (66) 

M168 

South  Cr.,  N.  C.  (66) 

M169 

Tooleys  Cr.,  N.  C.  (lOS) 

M170 

Jacobs  Cr.,  N.  C.  (108) 

M171 

Whltehursts  Cr.,  N.  C.  (108) 

M173 

BaUeys  Cr.,  N.  0.  (103) 

M173 

Beaver  Dam  Cr.,  N.  C.  103) 

M174 

Short  Cr.,  N.  C.  (103) 

M176 

Long  Cr.,  N.  C.  (103) 

M176 

Schooner  Cr.,  N.  C.  (108) 

M177 

Bonds  Cr.,  N.  C.  (103) 

M178 

Muddy  Cr.,  N.  C.  (108) 

M179 

Goose  Cr.,  N.  C.  (66) 

M180 

Lower  Spring  Cr.,  N.  C.  (113) 

MlSl 

Modes  Cr.,  N.  C.  (113) 

M183 

CampbeUs  Cr.,  N.  C.  (113) 

M183 

Upper  Spring  Cr.,  N.  C.  (113) 

M184 

Basthams  Cr.,  N.  C.  (113) 

M185 

DIxons  Cr.,  N.  C.  (113) 

M186 

Oyster  Cr.,  If.  C.  (66) 

M187 

James  Cr.,  N.  C.  (66) 

M188 

Middle  Prong,  N.  C.  (66) 

M189 

Clarks  Cr.,  N.  C.  (66) 

M190 

Mouse  H.,  N.  C.  (38) 

M191 

Big  Porpoise  B.,  N.  C.  (38) 

M193 

Little  B.,  N .  C.  (38) 

M193 

Jones  B.,  N.  C.  (38) 

M194 

Drum  Cr.,  N.  C.  (187) 

M195 

Ditch  Cr.,  N.  C.  (187) 

M196 

Bay  K.,  N.  C.  (38) 

Gales  Cr.,  N.  C.  (130) 

M197 

Deep  Cr.,  N.  C.  (131) 

M198 

Bear  Cr.,  X.  C.  (130) 

M199 

Vandemere  Cr.,  N.  C.  (130) 

M300 

Smiths  Cr.,  N.  C.  (130) 

M801 

Chapel  Cr.,  N.  C.  (130) 

M303 

Kacoon  Cr.,  N.  C.  (130) 

M803 

TrentK.,Jf.  C.  (130) 

M304 

Moores  Cr.,  X.  C.  (130) 

M805 

BaUs  Cr.,  N.  C.  (130) 

Cabin  Cr.,  N.  C.  (130) 

M806 

Spring  Cr.,  N.  C.  (130) 

M307 

Swans  Cr.,  N.  C.  (88) 

M80S 

Neuse  R.,  N.  C.  (88) 

M809 

Broad  Cr.,  N.  C.  (144) 

M310 

Green  Cr.,  N.  C.  (l46) 

M311 

Pltmans  Cr.,  N.  C.  (146) 

M818 

Buxton  Cr.,  N.  C.  (14S) 

M313 

Browns  Cr.,  N.  C.  (145) 

M814 

Glttlngs  Cr.,  N.  C.  (14S) 

M315 

Tar  Cr.,  N.  C.  (145) 

M316 

Cedar  Cr.,  N.  C.  (145) 

M817 

Brlghts  Cr.,  N.  C.  (144) 

M318 

Orchard  Cr.,  N.  C.  (144) 

M319 

Pierces  Cr.,  N.  C.  (144) 

M830 

Whltakers  Cr.,  N.  C.  (144) 

M381 

Smiths  Cr.,  N.  C.  (144) 

M388 

Kershaw  Cr.,N.C.  (157) 

M333 

Chapel  Cr.,  If.  C.  (158) 

M884 

Dawsons  Cr.,  N.  C.  (144) 

Tarklln  Cr.,  N.  C.  (160) 

MUl  Cr.,  N.  C.  (144) 

MUl  Cr.,  No.  3,  N.  C.  (144) 

Beards  Cr.,  N.  C.  (144) 

Lower  Duck  Cr.,  N.  C.  (144) 

Goose  Cr.,  N.  C.  (144) 

Upper  Broad  Cr.,  ST.  C.  (144) 

Northwest  Cr.,  N.  C.  (144) 

Duck  Cr.,  N.  C.  (144) 

SwUt  Cr.,  N.  C.  (144) 

Little  SwHt  Cr.,  N.  C.  (170) 

Contentnla  Cr.,  N.  C.  (144) 

Little  Contentnla  Cr.,  N.  C.  (173) 

Mosleys  Cr.,  N.  C.  (144) 

Half-moon  Cr.,  N.  C.  (144) 

Village  Cr.,  N.  C.  (144) 

Core  Cr.,  N.  C.  (144) 

Turkey  Quarter  Cr.,  N.  C.  (144) 

Bachelder  Cr.,  N.  C.  (144) 

Trent  R.,  N.  C.  (144) 

Lawson  Cr.,  N.  C.  (180) 

Bridge  Cr.,  N.  C.  (ISO) 

WUson  Cr.,  N.  C.  (180) 

Hayward  Cr.,  N.  C.  (180) 

Island  Cr.,  N.  C.  (180) 

Brlce  Cr.,  N.  C.  (180) 

Otter  Cr.,  N.  C.  (144) 

Slocums  Cr.,  N.  C.  (144) 

Andersons  Or.,  N.  C.  (188) 

Tuckers  Cr.,  N.  C.  (188) 

Hancocks  Cr.,  N.  C.  (144) 

Kahookee  Cr.,  N.  C.  (191) 

Kings  Cr.,  N.  C.  (144) 

Clubfoot  Cr.,  N.  C.  (144) 

NltcheUs  Cr.,  N.  C.  (194) 

Waterway    between     Newbern     and 

Beaufort,  N.  C.  (194) 
Guldens  Cr.,  N.  C.  (194) 
Long  Cr.,  N.  C.  (144) 
Courts  Cr.,  N.  C.  (144) 
Adams  Cr.,  N.  C.  (144) 
Godfreys  Cr.,  N.  C.  (300) 
Delamars  Cr.,  N.  C.  (300) 
Kellums  Cr.,  N.  C.  (300) 
Kearneys  Cr.,  N.  C.  (800) 
Pamlico    Sound    to    Beaufort    Inlet 

(inland  waterway),  N.  C.  (300) 
Isaacs  Ch,  N.  C.  (800) 
Back  Cr.,  N.  C.  (800) 
Cedar  Cr.,  N.  C.  (300) 
Joaquim  Cr.,  N.  C.  (808) 
Duncan  Cr.,  N.  C.  (300) 
Sandy  Huss  Cr.,  N.  C.  (800) 
Garbacon  Cr.,  N.  C.  (144) 
South  B.,  N.  C.  (144) 
Big  Cr.,  N.  C.  (813) 
Southwest  Cr.,  N.  C.  (813) 
Eastmans    Cr.,    N.    C.  (313) 
Mulberry  Cr,  N.  C.  (313) 
Browns  Cr.,  N.  C.  (144) 
Tumagaln  B.,  N.  C.  (144) 
Pltmans  Cr.,  N.  C.  (319) 
Cedar  B,  N.  C.  (144) 
Rattan  B.,  N.  C.  (144) 
Cedar  Island  B.,  N.  C.  (88) 
Long  B.,  N.  C.  (333) 
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M  336  North  B.,  N.  C.  (333) 

M  336  Core  Sound,  N.  C.  (38) 

M  337  Oyster  Cr.,  N.  C.  (336) 

M  338  Big  Dltcb,  N.  C.  (336) 

M  339  Hog  Island  B.,  N.  C.  (336) 

M  330  Lewis  Cr.,  N.  C.  (336) 

M  331  ThorougMare  B.,  N.  C.  (336) 

M  332  Clover  Cr.,  N.  C.  (336) 

M  233  Cedar  Cr.,  N.  C.  (336) 

M  334  Nelsons  B.,  N.  C.  (236) 

M  335  Salters  Cr.,  N.  C.  (234) 

M  336  Broad  Cr.,  N.  C.  (334) 

M  337  Lewis  Cr.,  N.  C.  (234) 

M  338  WUlls  Cr.,  N.  C.  (226) 

M  239  Hults  Cr.,  N.  C.  (226) 

M  240  Oyster  Cr.,  N.  C.  (236) 

M  341  Jarretts  B.,  N.  C.  (336) 

M  343  Smyrna  Cr.,  N.  C.  (241) 

M  243  Frowlands  Cr.,  N.  C.  (241) 

M  344  WUllstlns  Cr.,  N.  C.  (341) 

M  345  WUlis  Cr.,  N.  C.  (241) 

M  346  Maddlns  Cr.,  N.  C.  (336) 

M  247  WoMerts  Cr,  N.  C.  (236) 

M  248  Sleepy  Cr.,  N.  C.  (236) 

M  349  Chadwieks  Or.,  N.  C.  (336) 

M  250  North  B.,  N.  C.  (336) 

M  351  Wards  Cr.,  N.  C.  (350) 

M  252  Leopards  Cr.,  N.  C.  (251) 

M  253  Deep  Cr.,  N.  C.  (250) 

M  254  Turners  Cr.,  N.  C.  (360) 

M  356  Taylors  Cr.,  N.  C.  (360) 

M  266  North  R.  to  Beaufort,  N.  C.  (water- 
way) (326,  350,  357) 

M  257  Beaulort  H.,  N.  C.  (336) 

M  358  Beaulort  Inlet,  N.  C.  (*,  326)  (opposite 
M367) 

M  359  Cape  Lookout,  N.  C.  (on  outer  harrier, 
outside  M  368  and  10  miles  or  so 
east  of  It).    The  next  two  important 
openings  northward  are — 
M  260  Octacoke  Inlet,  N.  C.    (See  M  66) 
M  361  Hatteras  Inlet  N.  C.   (See  M  66) 


M;363 
M363 
M264 
M265 
01266 
M267 
M268 

M269 
M270 
M271 


Bettunlng  to  M  257  as  a  starting 

point,  the  list  ot  waterways  proceeds 

as  follows: 
Newport  B,.,  N.  C.  (33?) 
Town  Cr.,  N.  C.  (366) 
Bussells  Cr.,  N.  C.  (366) 
Ware  Cr.,  N.  C.  (356) 
Core  Cr.,  N.  C.  (356) 
Bells  Cr.,  N.  C.  (366) 
Inland  waterway  from  Pamlico  Sound 

tir  Beaufort  Inlet,  N.  C.  (366) 
Oyster  Cr.,  N.  C.  (262) 
Harlowe  Cr.,  N.  C.  (262) 
Waterway    between     Newbern     and 

Beaufort,  N.  C.  (370) 


M  373  Mill  Cr.,  N.  C.  (363) 

M  273  Deep  Cr.,  N.  C.  (262) 

M  374  Calico  Cr.,  N.  C.  (362) 

M  376  Bogue  Sound  (just  bMow  257) 

M.  376  Morehead  City,  N.  C.  (375) 

M  877  Bogue  Inlet,  N.  C.  (376) 

M  378  PeUetiers  Cr.,  N.  C.  (375) 

M  279  Spooners  Cr.,  N.  C.  (376) 

M  280  Gales  Cr.,  N.  C.  (276) 

M  281  Broad  Cr.,  N.  C.  (275) 

M  282  Sanders  Cr.,  N.  C.  (376) 

IVI  383  Goose  Cr.,  N.  C.  (376) 

M  284  Deer  Cr.,  N.  C.  (376) 

M  385  White  Oak  B.,  N.  C.  (375) 

M  386  Waterway  from  New  R.  to  Swans- 

boro,  N.  C.  (376) 
M  287  Queens  Cr.,  N.  C.  (386) 
M  388  Saunders  Cr.,  N.  C.  (386) 
M  289  Bear  Cr.,  N.  C.  (386) 
M  390  New  B.,  N.  C.  (386) 
M  391  Traps  Cr.,  N.  C.  (390) 
M  393  Frenchs  Cr.,  N.  C.  (290) 
M  393  Wallace  Cr.,  N.  C.  (390) 
M  394  Northeast  Branch,  N.  C.  (290) 
M  395  Chancy  Cr.,  N.  C.  (290) 
M  296  MiU  Cr.,  N.  C.  (290) 
M  297  Muddy  Cr.,  N.  C.  (290) 
M  298  Hanklns  Cr.,  N.  C.  (290) 
M  299  Three  Cr.,  N.  C.  (290) 
M  300  Hallmoon  Cr.,  N.  C.  (290) 
M  301  Blue  Cr,  N.  C.  (390) 
M  303  Southwest  Branch,  N.  C.  (290) 
M  303  Stones  Cr.,  N.  C.  (290). 
M  304  PuUards  Cr.,  N.  C.  (290) 
M  305  Cape  Fear  B.,  N.  C.  (*) 
M  306  North  East  B.,  N.  C.  (305) 
M  307  Smiths  Cr.,  N.  C.  (306) 
M  308  Island  Cr.,  N.  C.  (306) 
M  309  Harrison  Cr.,  N.  C.  (306) 
M  310  Shelter  B.,  N.  C.  (306) 
M  311  LilUngtou  B.,  N.  C.  (306) 
M  312  Black  B.,  N.  C.  (305) 
M  313  Moores  Cr.,  N.  C.  (313) 
M  314  Six  Buns,  N.  C.  (313) 
M  315  Big  Cohasle  B.,  N.  C.  (313) 
M  316  South  B.,  N.  C.  (312) 
M  317  Haw  B.,  N.  C.  (305) 
M  318  Deep  B.,  N.  C.  (306) 
M  319  Bockflsh  Cr.,  N.  C.  (306) 
M  320  Livingston  Cr.,  N.  C.  (306) 
M  331  Hoods  Cr.,  N.  C.  (305)' 
M  332  Indian  Cr.,  N.  C.  (306) 
M  333  Bedmond  Cr.,  N.  C.  (306) 
M  334  Brunswick  B.,  N.  C.  (306) 
M  335  Town  Cr.,  N.  C.  (306) 
M  336  Dutchmans  Cr.,  N.  C.  (306) 
M  327  Elizabeth  B.,  N.  C.  (306) 
M  338  Lockwoods  FoUy  B.,  N.  C.  (*) 
M  329  Shallotte  B.,  N.  C.  (*) 


♦Atlantic  Ocean. 


rSee  pp.  14-22  for  1 
L explanations,  etc.J 
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M(a)      NEWBERN,  N.  C.     (Wilmington,  N.  C,  District.) 
(Dredge  for  Neuse  River  and  adjacent  waters.) 


ENGINEERS. 

Chlet  of  Engineers. .  B.,  11, 3S2. 

In  charge.    Capt.  B.  I.  Brown,  11,  350. 


OPERATIONS. 

1910-11.  Specifloations  for  constr.  of  2  15" 
hydraulic  pipe-line  dr.  prepared  in  office  ol  Chief 
of  Engineers.  3  bids  received;  DO.  recom.  rejec- 
tion of  bids,  11,  382. 


M-3 


MACKAYS  CREEK,  N.  C. 


APPROPRIATION. 

1890, 115,000,  91, 1340. 

COMMERCE. 

Not  unimportant,  73, 858. 
C.  interests,  89, 1138. 

CONTRACTS. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  260 
0.  y.,  91, 1340. 

ENGINEERS. 

Cliief  of  Engineers.    R.,  72,  74;  73,  78;  89, 

149;  91, 155;  98, 156;  93, 169;  94, 155;  96, 176. 

In  charge; 

Maj.  W.  P.  CraighiU,  1872-73.    R.,  73, 858. 

Capt.  W.  H.  Bixby,  1888-92.  B.,  89,  1137;  91, 
1339 

Maj.  W.  S.  Stanton,  1892-94.  R.,  93,  1113;  93, 
1357"  94  995. 

Capt.  T.  L.'  Casey,  1895.    R.,  96, 1294. 

Assistant.    G.  H.  Elliott.    R.,  73,  857. 

OPERATIONS. 

1890-91.  Surs.  made  preparatory  to  dr.  under 
contract,  91, 1339. 


1891-93.    41,359  c.  y.  dr.,  92, 1114. 
1892-93.    5,851  c.  y.  dr.,  and  an  old  wreck  re- 
moved.   Proj.  completed.    93, 1358. 

PHYSICAL  CHARACTERISTICS. 

Described,  73,  858;  89, 1137. 

PLANS.    (See Projects.) 

By  G.  H.  Elliott,  and  concurred  in  by  Maj. 
CraighiU,  removal  of  wreck,  and  dr.  chan.  7'  x  60', 
mouth  to  the  7'  curve  in  Albemarle  Sound;  est., 
14,290,  73, 858;  increased  by  Maj.  CraighiU  to  S6,000, 
73,855. 

PROJECTS.    (See  Plans.) 

By  Capt.  Bixby,  1889,  creek  entrance,  excavation 
of  a  straight  chan.  ol  9'  x  100'  1.  w.,  mouth  of  the 
creek,  across  the  bar,  to  Albemarle  Soimd;  est., 
S15,000,  89, 1139;  91,  1339. 

SURVEYS. 

Under  the  direction  of  Maj.  CraighiU  by  G.  H. 
EUiott,  1872.    B.,  73,  854,  857. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  89, 1137. 

Sur.  made,  1893,  by  Maj.  Stanton,  94,  995. 

Maps.    91, 1340. 


M^ 


DEEP  CREEK,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    B.,  12,  463. 
In  charge: 

Capt.  E.  1.  Brown,  12, 421. 
Capt.  L.  H.  Rand,  13,  421. 
Maj.  H.  W.  Stickle,  13,  421. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  ioil,  mouth  on 
Albemarle  Sound  to  head  of  navigation,  13,  463. 


M-6 


SCUPPERNONG  RIVER,  N.  C. 


APPROPRIATIONS. 

1878,  82,000,  79,92 

1879,  2,000,  79,  92. 

1880,  1,000,80,833. 

1881,  1,000,  81, 1001. 
1884,  2,000,84,1035. 
1902,  10,000,  03, 1092. 
1905,  5,000,06,1202. 
1907,  2,000,  07, 1222. 

1909,  2,600,09,1274. 

1910,  2,500,10,1400. 
1912,  2,000, 13, 1734. 

Total,  32,000  (mcl.  misc.,  532,250, 13, 1734). 

COMMERCE. 

C.  interests  of  the  adjacent  country,  79,  699 
1895  it  was  roughly  est.  that  5,000,000'  of  lumber 
m  logs,  1,500,000'  of  manufactured  lumber,  and 
about  5,200,000  shingles  were  shipped  down  the  R., 
and  about  800  t.  ol  fertilizers  and  merchandise 
shipped  up.    The  local  engineer  of  opinion,  1895, 


that  because  of  certain  conditions  the  stream  was 
not  worthy  of  imp.,  95, 1364, 1365. 

Description,  96, 1365;  01, 1543. 

Considerable,  and  increasing,  but  handicapped 
by  lack  of  water,  01, 1544. 

Decrease  largely  due  to  completion  of  Norfolk  & 
Southern  Ky.  to  Columbia,  and  to  discontinuance  of 
SS.  line  between  Columbia  and  Edeuton,  09,  290. 

1911,  37,658  t.,  13,  422. 

Reduction  in  rates  to  Columbia  and  other  points 
on  stream,  12,  422. 

CONTRACT. 

Bid  received  but  rejected,  79,  699. 

ENGINEERS. 

Chief  of  Engineers.  R.,  79,  92;  80,  121;  81, 
162;  83,  157;  83,  164;  84,  167;  86,  163;  86,  168; 
95, 191;  00, 277;  01, 309, 1541;  03, 226;  03, 229;  04, 
228;  06,236;  06,252;  07,263;  08,280;  09,289;  10, 
329;  11,  350;  12,  421. 
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In.  cli3iF&rc 

Capt.  C.  B.'  PMlUps,  1878-81.  E.,  79,  698;  80, 
831 

Capt.  J.  Merour,  1881-84.  K,  81, 1000;  83, 1083; 
83, 848. 

Capt.  r.  A.  Hinman,  1884-86.  B.,  84, 1035;  85, 
1044;  86, 969. 

Maj.  W.  S.  Stanton,  1892-95.    K.,  95, 1360. 

Capt.  E.  W.  Van  C.  Lucas,  1901.  B..,  01, 1541, 
1543. 

Capt.  E.  E.  Winslow,  1903.    K.,  03, 1091. 

Capt.  E.  P.  Johnston,  1904-06.  B.,  04,  1476; 
OS,  1201;  06, 1143. 

Capt.  E.  1.  Brown,  1907-11.  B.,  07,  1222;  08, 
1277;  09, 1273;  10, 1400;  11, 1513. 

Maj.  H.  W.  Stickle,  1912-.    E.,  18, 1733. 

Assistant.  Lt.  E.  W.  Van  C.  Lucas.  E.,  96, 
1363. 

OPEEATIONS. 

1879-80.  206  logs  and  stumps  removed;  4,380 
c.  y.  dr.  from  the  bar,  80,  832. 

1880-81.  1,800  c.  y.  dr.  at  the  "Devil's  El- 
bow," 81, 1000. 

1881-83.  Cut-ofl  commenced  through  "Eat- 
tlesnake  Bend,"  83, 1083. 

1884-86.  Completion  ol  imp.  recommenced, 
86, 1044. 

1886-86.  Cut-ofl  No.  4  excavated  to  9'  x  136'  x 
40'j  the  "Thoroughiare"  and  Cutoff  No.  3  ■».;  8 
pomts  rounded  off;  turning-basin  at  head  of  navi- 
gation enlarged;  shoal  at  mouth  of  Collins  Canal 
removed;  all  dr.  to  9'  1.  w.,  86, 969. 


1903-03.  32,761  o.  y.  dr.,  03, 1091. 
1906-07.  24,727  c.  y.  dr.,  07, 1222. 
1909-10.    42,687  c.  y.  dr.,  10, 1400. 

PHTSICAL  CHABACTEBISTICS. 

Sharp  bends  and  sunken  stumps  obstr.  naviga- 
tion, 79, 699. 

The  stream  situated  in  the  peninsula  between 
AlbemEirle  and  Pamlico  Sounds,  95, 1361. 

Description  of,  96, 1361;  01, 1541. 

Nontidal,  no  slope,  variations  of  w.  1.  controlled 
by  winds,  03, 229. 

Some  shoaling  has  occurred,  13, 422. 

PKOJECTS. 

Capt.  Phillips,  1879,  imp.  by  formation  of  chan. 
9'  X  80'  at  ordinary  stage  by  dr.,  cutting  off  pro- 
jecting" points  at  bends,  and  removal  of  stumps, 
snags,  and  similar  obstr.;  est.,  S8,000,  79,  698,  699. 

By  Capt.  Lucas,  1900,  dr.  chan.  9'^x  160 'across 
bar  at  mouth;  est.,  $14,000  if  by  U.  S.  plant,  130,000 
by  contract.i  01,  1544.  Au.  act  June  13,  1902, 
work  to  be  done  by  tJ.  S.  plant,  03, 226. 

SUB  VET. 

1878.    Ex.  by  Capt.  Phillips,  79,  698. 

Ex.  au.  act  Aug.  17,  1894;  made,  1896,  by  Maj. 
Stanton  (B.  unfav.),  96, 1361. 

Au.  act  June  6, 1900;  made,  1900,  by  Capt.  Lucas,' 
01, 1541. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  of  Scup- 
pemong  E.  to  the  town  of  Cherry,  N.  C.,  13,  463. 

Maps.    Upper  portion,  86,  969;  13, 1734. 


M-7 


ALLIGATOR  RIVER,  N.  C. 


COMMEBCE. 

Greater  part  carried  in  a  SS.  of  105  t.,  maldng  2 
round  trips  during  the  week,  except  for  a  short  time 
in  the  summer,  during  which  time  it  makes  but  1 
trip,  96, 1387. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  84,  177;  87, 123;  95, 
192. 

In  chaTge: 

Capt.  J.  Mercur,  1884-87.    E.,  84, 1059;  87,  992. 
Capt.  F.  A.  Hinman,  18S7.    B.,  87,  991. 
Maj.  W.  S.  Stanton,  1892-95.    E.,  95, 1384. 

Assistant.  Lt.  E.  W.  Van  C.  Lucas.  E.,  95, 
1385. 


PHTSICAI,  CHABACTEBISTICS. 

Description  of;  stream  rises  in  Hyde  Co.,  flows 
ne.  to  Albemarle  Sound,  entering  it  about  opposite 
the  mouth  of  Pasquotank  E.,  96, 1386. 

PEOJECT. 

In  1895  Maj.  Stanton  est.  beneficial  imp.  could  be 
made  for  *6,000,  96, 1385. 

SUE  VETS. 

Ex.  au.  acts  Aug.  2, 1882,  and  Aug.  6, 1886;  made 
by  Capt.  Mercur  1882  (B.  untav.),  84,  1059,  and 
Capt.  Hinman,  1886  (E.  imlav.),  87',  991. 

Sur.  au.  act  Aug.  17,~1894;  made  by  Maj.  Stanton, 
1894  (see  Projects),  95, 1384. 


M-31 


SHALLOWBAG  (MANTEO)  BAY,  N.  C. 


APPBOPBIATIONS. 

1910,     $13,750,10,1410. 
1912,         ;,  000,13,1735. 

Total,    14,760 

CONTBACTS. 

1910.    Miner  Engineering  Co.,  dr.  40,000  e.  y., 
25(t!  c.  y.,  p.  m.,  11, 1515. 

ENGINEEBS. 

Cliiet  of  Engineers.    E.,  08,  306;  10,  330;  11, 
352;  13,  422. 

In  cliarge: 

Capt.  E.  I.  Brown,  1910-11.    E.,  10,  1401;  11, 
1615. 
Maj.  H.  W.  Stickle,  1912-.    B.,  13, 1735. 

OPEEATIONS. 

1911-13.    18,676  c.  y  removed  from  section  and 


15,837  c.  y.  from  1'  outside;  559  hours  spent  in  re- 
moving logs,  snags,  etc.    Proj.  completed,  13, 1735. 

PHTSICAL  CHABACTEBISTICS. 

Description  of;  town  of  Manteo  is  at  head  of  B., 
about  2  m.  from  entrance  B.  trib.  to  Boanoke 
Sound  on  ne.  of  Eoanoke  Isld.,  10, 330. 

PEOJECT. 

By  Capt.  Brown,  1908,  chan.  6'  x  100'  from  en- 
trance to  wharves  at  Manteo;  est.,  $13,750,  and 
$2,000  an.  mainten.,^  08,  306;  adopted  by  act  June 
25, 1910,  10,  330. 

SUEVET. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Capt. 
Brown,2  08, 306. 
Maps.>    13,1734. 


1  H.  D.  131, 5601, 2d. 


2  H.  D.  906,  60th,  1st. 


rSee  pp.  14-22  fori 
L  explanations,  etc. J 
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M-33(a) 


NAGS  HEAD,  N.  C. 
(See  p.  440.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  70,  32, 70, 421;  71, 77. 
In  charge.    Col.  J.  H.  Simpson,  1S71.    B.,  71, 

665. 

PHTSICAL  CHAKACTEBISTICS. 

Description  of;  there  was  formerly  an  inlet  at 
Nags  Head,  which  is  9  m.  above  Oregon  Inlet, 
through  to  ocean,  71,  657. 


raojBCTS. 

Discussion  of  preyious  plans  and  proj.,  71,  655. 

SURVEYS. 

Ex.  for  reopening  of  Boanoke  Inlet  au.  act  July 
11, 1870;  made,  1870,  by  Col.  Simpson  (K.  untav.). 


M-23(b)     ALBEMABLE    SOUND,    N.    C,    AND    ATLANTIC 
OCEAN.    (Communication  between.)'     (Croatan  Sound.) 


APPROPRIATIONS. 


1843, 
1852, 


tlS.OOO,  actMar.  1. 
50,000,  act  Aug.  30. 


Total,    65,000 

ENGINEEBS. 

Chief  of  Engineers. 


B.,  66,  7. 


(See  p.  440.) 


SURVEYS. 

B.,  Feb.  12, 1829  (est.,  8327,734.10). 

Au.  Mar.  1, 1843,  the  expenses  to  be  paid  from  an 
app.  of  $15,000  for  sur.  relating  to  the  military  de- 
fenses of  the  frontier,  inland,'  and  Atlantic;  est.i 
$2,083,037.77.1 


M-28(a) 


PAMLICO  SOUND,  N.  C. 


Swash  near  Ocracoke  Inlet:  Sur. — R.  Dec.  20, 
1827;  est.  $15,968 and  $43,257.    (H.  D.  482, 55th,  2d.) 


M-38(b)    PAMLICO    SOUND    (Old-House  Channel),    N.   C. 


ENGINEERS. 

Chief  of  Enghieers.    B.,  73,  79;  74, 89. 
In  charge.    Mai.  W.   P.  Craighill,   1873.    E., 
74,ii,84. 
Assistant.    G.  H.  Elliott.    R.,  74, 11,  85. 

PHYSICAL  CHARACTERISTICS. 

Obstructed  Tiy  a  shifting  sand  bulkhead,  and 


comiected  with  the  ocean  by  Oregon  Inlet,  which 
is  constantly  shifting  its  location,  74,  ii,  &4, 

SURVEY. 

Under  direction  of  Maj.  Craighill,  ex.  by  G.  H. 
Elliott,  1873.    B.  (unlav.),  74,  li,  84,  85. 


M-37     SWAN 

APPROPRIATIONS. 

1910,  $14,575,  10, 1403. 

COMMERCE. 

In  1911,  3,752 1.,  13,  425. 


QUARTER    BAY    AND    DEEP    BAY,    N.   C. 
(Waterway  connecting.) 

OPERATIONS. 

1910-11.  29,377.4  c.  y.  removed  from  pre- 
scribed cross  sections,  and  6,769.3  c.  y.  from  1'  out- 
side, completing  proj.  and  securing  chan.  5,500'  x 
50'  X  6',  11, 1518. 


Imp.  renders  navigation  safer,  13,  425. 

CONTRACTS. 

1910.    Miner  Engineering  Co.,  dr.  63,000  o.  y.. 
Wit  c.  y.,  11, 1618. 

ENGINEERS. 

Chief  of  Engineers.    B„  OS,  306;  10,  332;  11, 
353;  13,  425. 

In  charge: 

Capt.  E.  I.  Brown,  1910-11.    B,  10,  1403;  11, 
1517. 
Maj.  H.  W.  StioMe,  1912-.    B.,  13, 1738. 


PHYSICAL  CHARACTERISTICS. 

Imp.  has  shortened  distance  to  points  on  Pamlico 
and  Fungo  Es.  about  5  m.,  13,  425. 

PROJECT. 

By  Capt.  Brown,  1907,  dr.  chan.  6'  x  60'  x  6,600'; 
est.,  $14,575,  and  $900  an.  for  mainten.,'  08;  306; 
au.  act  June  25, 1910, 10,  332. 

SURVEY. 

Au.  act  Mar.  2, 1907;  made,  1907,  by  Capt.  Brown,! 
08, 306. 


1  H.  D.  482,  55th,  2d. 


2  H.  D.  445,  60th,  1st. 
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M-43(a)  PUNGO  RIVER  TO  SLADESVILLE,  N.  C.     (Water- 
way.) 

ENGINEERS.  PHTSICAt  CHABACTERISTICS. 

Chief  of  Engineers.    B.,  91, 170, 1418.  Description  of,  91, 1418. 

In  charge.    Capt.  W.  H.  Bixby,  1890.    R.,  91, 
1418.  SURVEY. 

Assistant.    Lt.  M.  M.  Patrick.    R.,  91, 1420.  ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Cap* 

Bixby  (R.  xinfav.),  91, 1418. 


M^5 


SLADES  CREEK,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  IZ,  463. 

In.  CllSiFErC ' 

Capt.  E.  I.  Brown,  18,  421. 
Maj.  H.  W.  SticMe,  13, 421. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911  (R.  to  come) 
13,  463. 


M-58(a) 


BELHAVEN,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  12,  463. 

In  charge: 

Capt.  E.  I.  Brown,  1912.  13,  421. 
Capt.  L.  H.  Eand,  1912.  13,  421. 
Maj.  H.  W.  Sticlde,  1912.    13,  421. 


SURVEY. 

Ex.  and  snr.  au.  act  June  25, 1910,  of  H.  and  en- 
trance tiiereto,  13,  463. 


M-66 


PAMLICO  RIVER,»  N.  C. 


Part. 

Title. 

Period. 

Appropria- 

Pamlico  R.,N.C 

1836-1879 
1878-1879 
1880-1912 
1852-1873 
1889-1889 

$82,000 
3,000 

b 

TarR.,N.  C 

c 

Pamlico  and  Tar  R 

267,063 

d 

Washington,  N.  0 

5,000 

Tar  R  — Tarboro  to  Rocky  Mount.  N  C 

Total 

303,063 

Total  in  13, 1740,  gives  in  addition  S297.75  received  from  sales,  etc. 


Part  (a),  M-66 

APPROPRIATIONS. 

1836,  $5,000,  act  July  4. 
1838,   6, 000.  act  July  7. 
1876,  16,000,77,66. 
1879,   3,000,79,93. 

Total,  28,000 


COMMERCE. 

Obstr.  placed  in  chan.  by  rebels,  73, 856;  76, 362. 
Important,  79, 652. 


Pamlico  River,  N.  C. 


CONTRACTS. 

1877.    G.  H.  Ferris,  dr..  15i|;  c.  y. 
Sparrow,  removing  piles,  77,  366. 

ENGINEERS. 

Chief  of  Engineers.    R.,  66,  7;  73,  74;  73,  78; 
76,  69;  77,  66;  78,  76;  79,  92. 


In  charge: 

Maj.  W.  P.  Craighill,  1872-73.    R,  73, 854. 
S.  T.  Abcrt,  U.  S.  O.  E.,  1876-79.    R.,  76,  361; 
77,  366;  78,  540;  79,  649. 

Assistant.    G.  H.  Elliott.   R.,  73, 855. 

ESTIMATES.    (See  Projects. ) 

By   G.   H.   Elliott,  removing  obstr.,  building 
dikes,  and  dr..  135,000,  73, 855,  856;  76, 362. 

OPERATIONS. 

1877-78.    895  piles  and  312  tree  stumps  re- 


Swindell  &      moved;  also  dr.  in  the  chan.,  78,  540;  79, 651. 

PHYSICAL.  CHARACTERISTICS. 

Description  of  site,  73,855;  70,362. 
Formation  of  shoals,  etc.,  73, 856;  76,  362. 
Tides,  76,  362. 


'  Called  Tar  R.  above  Washington. 


rSee  pp.  14-22  for"! 
Lexplanatlons,  etc.J 


RIVEE  AND   HAKBOR  WORKS. 


461 


PROJECTS.    (See  Estimates.) 

By  S.  T.  Abert,  U.  S.  C.  E.,  dr.,  and  removal  of 
piles  and  obstr.;  est.,  528',050,  76,  363. 


SURVEYS. 

By  G.  n.  Elliott,  1872.    R.,  73, 855. 
Under  direction  of  S.  T.  Abert,  U.  S.  C.  E.,  1876, 
76,  361;  1878,  78,  76,  640. 


Part  (b),  M-66 

APPROPRIATION. 

1879,  $3,000,  79,  92,  700. 

COMMERCE. 

Requirements,  79, 701. 


ENGINEERS. 

Chief  of  Engineers.    R.,  78,  76;  79,  92,  95. 
In  charge.    Capt.  C.  B.  Phillips,  1878;  78,  76. 
R.,  79, 700. 
Assistant.    W.  G.  Williamson.    R.,  79,  701. 

ESTIMATES.    (See  Projects.) 

By  W.  G.  Williamson,  1S78,  removing  obstr.  that 
.mpede  navigation,  without  dr.  or  constr.  of  js.  or 


Tar  River,  N.  C. 


other  vrorks,  $7,500,  79,  703.    Increased  by  Capt. 
Phillips,  1879,  to  510  000,  79,  92,  700. 

By  Capt.  Phillips,  1879,  completion  of  existing 
proj.,  $7,000,  79,  700. 

PHYSICAL,  CHARACTERISTICS. 

General  description,  79,  700,  702. 

PROJECTS. 

By  W.  G.  Williamson,  1879,  removing  snags, 
trees,  piles,  wrecks,  etc.,  without  dr.  or  building 
js.  or  dikes,  79,  700,  702. 

SURVEY. 

By  W.  G.  Williamson,  1878,  under  direction  of 
Capt.  PhilUps.    R.,  79,  700,  701. 


Part  (c),  M-66 

APPROPRIATIONS. 

1880 

$9,000,  80,  S38. 

1881 

S.OOO,  81, 1002. 

1882 

10,000,83,1084 

1884 

6,000,84,1036. 

1886 

6,000,86,967. 

1888 

10,000,  88,  856. 

1890 

10,000.90,1114 

1892 

10,000,  93, 1120 

1894 

10,000,  95, 1313 

1896 

6,000,  96, 1102 

1899 

16,000,  99,  1491 

1902 

35,500,03,1132 

1905 

8,000,  05,  1206 

1907 

11,663,07,1226. 

1909 

*6,000,  09, 1276 

1910 

5,000, 10, 1404 

1911 

6,000,11,1520 

1912 

100,000,13,1740 

Tots 

1,  267,063 

Pamlico  and  Tar  Rivers,  N.  C 


COMMERCE. 

Increase  in  shipments,  83, 850. 

Development  of,  under  imp.,  88, 867;  89, 1045. 

Lowering  of  rates  consequent  upon  imp.,  91, 

List  of  SS.  and  statistics  of  freight  transported, 
1892,  93,  1123. 

01  the  4  SS.  that  used  to  ply  between  Washing- 
ton and  Tarboro  only  2  were  m  service,  1892-93,  93, 
1383.  Mainten.  of  a  chkn.  permitting  draft  of  4'  at 
ordinary  1.  w.  up  to  Greenville  would  facilitate  the 
transportation  of  freight  in  that  part  of  the  R,, 
and  the  mainten.  of  a  clear  chan.  up  to  Tarboro 
would  serve  in  keeping  down  rates  by  rail,  93, 
1383  j^     o 

Description  of,  94, 1020;  95, 1313;  00, 1799. 

About  80%  of  C.  comes  through  the  Albemarle  & 
Chesapeake  Canal,  which  limits  draft  of  vessels  to 
7',  97, 1426. 

Probable  decrease,  1909,  10,  333. 

1911,  339,522 1.,  13,  428. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 123;  81, 162;  83. 
158;  83,  164;  84,  168;  86,  161;  86,  156;  87,  123; 
88,117;  89,136;  90,122;  91,157;  93,168;  93,171; 
94,156;  96,179,191;  96,161;  97,201,212;  98,203; 
99,  234;  00, 267;  01,  301;  03,  228;  03,  231;  04, 


231;  05,  237;  06,  254;  07,  265,  288;  08,  283;  09, 
291;  10,  332,  361;  11,  364,  383;  13,  426. 

In  charge; 

Capt.  0.  B.  Phillips,  1880-81.    R.,  80, 836, 838. 

Capt.  J.  Mercur,  1881-84.  R.,  81, 1001;  83, 1083; 
83, 848. 

Capt.  r.  A.  Hinman,  1884r-86.  R.,  84, 1036;  85, 
1041;  86,  966. 

Capt.  W.  H.  Bixby,  1886-92.  R.,  87,  1010;  88, 
864;  89, 1044,  2796;  90, 1112;  91, 1347. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1118;  93, 
1380;  94, 1019;  95, 1312, 1366. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1101. 

Capt.  W.  E.  Craighill,  1897-98.  R.,  97,  1388, 
1425'  98  1240. 

Capt.  E.  w'.  Van  C.  Lucas,  1899-1902.  R.,  99, 
1490;  00, 1798;  01, 1487;  03, 1131. 

Capt.  E.  E.  Winslow,  1903.    R.,  03, 1094. 

Capt.  E.  P.  Johnston,  1904-06.  R.,  04,  1479; 
06,  1204;  06, 1146. 

Capt.  E.  I.  Brown,  1907-11.  R.,  07,  1224;  08, 
1280;  09, 1275;  10, 1403;  11, 1519. 

Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1739. 

Assistants: 

W.  H.  James.    R.,  80,  837. 
J.  P.  Darling.    R.,  81,  1002;  83,  1084;  83,  849; 
84, 1036. 
E.  D.  Thompson.    R.,  87, 1012. 
J.  D.  Whitford.    R.,  88,  866. 
R.  Ransom.    R.,  89, 1046;  90, 1114;  91, 1349. 
W.  H.  Chadboum,  jr.    R.,  93, 1121;  96, 1102. 
S.  F.  Burbank.    R.,  97, 1426. 

OBSTRUCTIONS. 

Bridges  obstr.  Upper  Pamlico  R.,  89,  2796. 

OPERATIONS. 

1879-80.  Chan.  9'  x  70'  formed  through 
Stumpy  Shoal  by  removing  snags  and  logs,  80, 836. 

1880-81.  1,197  stumps  and  2,235  o.  y.  of  mate- 
rial removed  from  the  dr.  chan.  in  the  Pamlico; 
22  pile  and  brush  js.  aggregating  3,233  1.  f.  built  in 
Tar  R.;  also  3,088  stumps  and  snags  removed  from' 
same  locality,  81, 1001. 

1881-83.  6,503  c.  y.  dr.  and  1,215  stumps  re- 
moved from  the  Pamlico;  12  js.  aggregating  1,436 
1.  f.  built  in  the  Tar  R.,  83, 1084. 


♦Allotment. 

'  The- Pamlico  and  Tar  Bs.  are  different  portions  of  a  single  stream,  the  upper  portion  being  called 
the  Tar. 
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1883-83.  Logs  and  stumps  removed  from  Tar 
R.;  160 1.  f.  of  j.  built  at  Eed  Bank  on  the  Pamlico; 
working  plant  repaired,  83, 848,  849. 

1883-84.  1,855 1.  f.  of  j.  buUt  on  Tar  B.;  1,224 
logs,  stumps,  trees,  and  snags  removed,  84, 1037. 

1884-85.  1,373  logs,  stumps,  and  snags,  5  pile 
brs.,  and  149  trees  removed  from  Tar  E.,  85, 1041. 

1885-86.  681  logs,  trees,  snags,  and  similar 
obstrs.  removed  from  Tar  E.,  86,  966.  . 

1886-87.  2,923  logs,  snags,  stumps,  and  ]. 
piles  removed  from  the  B.  dian.,  700  trees  cut,  and 
2  flatboat  wrecks  removed,  and  145  cords  brush  cut 
from  banks,  87, 1011.  ,  ,„„  . 

1887-88.  365  logs,  snags,  and  stumps,  122  j. 
piles,  and  45  cords  of  brush  and  small  snags  re- 
moved, clearing  a  chan.  2.5'  x  60'  x  5  m.,  88,  855. 

1888-89.  2,480  trees,  logs,  and  stumps  and  16 
cords  of  snags  removed  from  the  E.,  and  1,270  trees 
and  logs  and  202  cords  brush  removed  from  the 
banks,  89, 1045.  ,   ,„,„ 

1890-91.    Eepairs  to  plant,  91, 1349. 

1891-93.  4,548  snags  and  logs  and  40  cords  ol 
small  snags  cleared  from  the  chan.,  and  4,202  trees 
and  623  cords  brush  cut  on  the  banks,  93, 1121. 

1893-93.  146  logs,  82  trees,  836  stumps,  127 
snags  removed  from  the  chan.,  and  12  logs  and  157 
overhanging  trees  removed  from  the  banks,  93, 
1381. 

1893-94.  167  stumps,  9  logs,  and  2  snags  re- 
moved from  the  chan.,  94, 1019.  Dike  653'  1.  built 
at  Eed  Bank  shoal  of  piles,  6  and  8'  apart,  94, 1020. 

1895-96.  306  logs,  1,077  snags,  367  trees,  and 
382  stumps  removed  from  the  chan.,  and  323  trees 
removed,  6  trees  trimmed,  26  logs,  85  snags,  22 
stumps,  and  10  trees  rolled  back  on  the  banks; 
minor  repairs  made  to  the  j.  at  Eed  Bank,  96, 1101. 

1896-97.  653  snags,  20  logs,  90  stumps,  and  188 
trees  removed  from  the  chan.,  and  109  trees  hauled 
back  and  1  cord  of  brush  cut  on  the  banks,  97, 1388. 

1897-98.  1,575  snags,  86  logs,  328  stumps,  639 
trees,  32  cords  small  snags  removed  from  the  chan., 
and  201  trees  hauled  back,  52  trees  trimmed,  and  14 
cords  brush  cut  on  the  banks,  98, 1240. 

1898-99.  348  snags,  46  logs,  68  stumps,  93  trees 
removed  from  the  chan.,  and  99  trees  hauled  back, 
10  trees  trimmed,  and  4  cords  of  brush  cut,  99, 1490. 

1899-00.  167  snags,  116  logs,  134  stumps,  35 
trees,  and  16,339  c.  y.  of  material  removed  from 
chan.  and  abandoiied  pier  partly  removed,  00, 
1798  1799. 

1900-01.  3,023c.  y.  dr.,  124snags,  etc., removed 
from  chan.,  and  62  trees  from  banks,  01, 1487. 

1903-03.  2,168  c.  y.  dr.,  520  snags  and  other 
obstr.  and  6}  cords  small  snags  removed  from  chan., 
and  149  trees  and  4|  cords  brush  cut,  and  2  trees 
trimmed,  on  banks,  03, 1095. 

1903-04.  597  snags,  logs,  stumps,  etc.,  re- 
moved from  chan.,  10  trees  from  bank,  and  62,048 
c.  y.  dr.,  04, 1479. 

1904-05.  84,502  c.  y.  dr.,  649  snags,  etc.,  re- 
moved from  chan.,  and  64  trees  and  8i  cords  brush 
from  banks,  05, 1204. 

1905-06.  349  snags  and  other  obstr.  removed 
from  chan.  and  78  trees  and  IJ  cords  brush  from 
banks;  1,919  c.  y.  dr.,  06, 1146. 

1906-07.  129,307  c.  y.  dr.,  and  309  logs  and 
stumps  removed,  07, 1224. 

1907-08.  58,019  c.  y.  dr.,  and  184  logs  and 
stumps  removed,  08, 1280. 

1908-09.  130  snags  and  other  obstr.  and  3 
cords  small  snags  and  brush  removed  from  chan. 
and  34  trees  and  2^  cords  brush  from  banks,  09, 
1275. 

1909-10.  593  snags  and  other  obstr.,  IJ  cords 
small  snags  and  1  wreck  removed  from  chan.  and 
1  cord  brush  and  52  trees  from  bank,  10, 1403. 

1910-11.  515  snags,  stumps,  logs,  etc.,  removed 
from  chan.;  5J  cords  brush,  etc.,  and  2  old  scows 
hauled  out;  137  trees  hauled  back;  3  cords  brush 
cut,  11, 1519. 


1911-13.  4,078  0.  y.  dr.  by  snag  boat  Trent- 
702  snags  and  other  obstr.  removed  from  chan.' 
and  337  trees,  5i  cords  brush  removed  from  banks' 
and  8  trees  trimmed,  13, 1739.  ' 

PHYSICAL  CHASACTEBISTICS. 

Orig.  condition  of  the  Es.,  88, 854. 

Water  gauge  record  for  1892,  93,  1384;  for  1893 
and  mean  of  water-gauge  readings,  96, 1312.         ' 

List  of  shoals  between  Washington  and  Tarboro 
93, 1382. 

By  clearing  the  chan.  of  snags  from  Tarboro  to 
Eocky  Mount  the  water  is  lost  for  feeding  the 
chan.  at  the  shoals  below  Tarboro  during  the 
receding  and  lower  stages,  so  that  the  maiuten.  of 
40  m.  of  clear  chan.  above  Tarboro,  used  to  a  lim- 
ited degree  for  only  3  m.,  is  detrimental  to  naviga- 
tion up  to  that  town,  93, 1383. 

Wind  effects,  96, 1312. 

Nontidal  w.  1.  in  lower  portion  effected  only  by 
winds,  and  in  upper  portion  by  freshets,  05, 238. 

Stream  in  good  condition,  13, 1740. 

PROJECTS. 

Previous  to  1880  the  Pamlico  and  Tar  Es.  were 
under  separate  app.;  aggregate,  $31,000,  80, 838. 

Proj.  fbr  imp.  proposes  removal  of  obstr.  in  both 
Es.  and  w.,  d.,  and  straightening  of  the  PanUico 
to  Washington  to  obtain  9'  l.-w.  chan.,  thence  a 
3'  chan.  to  Greenville,  and  thence  20"  to  Tarboro' 
est.,  $75,000,  76, 363;  79, 700,  702;  87, 1010. 

These  2  Es.  have  been  considered  by  Congress 
separately  prior  to  1880,  but  jointly  ever  since  then. 
The  orig.  proj.  of  1876  (for  the  Pamlico)  and  of  1879 
and  1889  (for  the  Tar),  as  since  slightly  modified 
and  continued  to  date,  proposed  to  secure  a  clear 
and  safe  chan.  9'  d.  1.  w.  up  to  Washington;  thence 
a  chan.  3'  x  60'  1.  w.  for  23  m.  farther  to  Greenville; 
thence  chan.  20"  x  60'  1.  w.  for  26  m.  farther  to  Tar- 
iDOro  and  Eocky  Mount  Little  Palls.  Total  final 
cost  of  this  work  est.,  1889,  $92,200, 90, 1112. 

In  1897  Lt.  Col.  Heap  est.  cost  of  chan.  10'  x  200' 
m.  1.  w.  would  be  S156,040.28,  97, 1425;  but  recom. 
Chan.  9'  X 100'  m.  1.  w.;  est.,  $39,202,  97, 1426. 

By  Maj.  Kuhn,  1906,  increasing  proj.  d.  between 
Washington  and  Greenville  from  3'  to  4';  est., 
$3,800,  and  $1,000  an.  mainten.,i  07,  266,  288;  08, 
283.     ■ 

Act  July  25,  1912,  modified  proj.  to  secure  avail- 
able chan.  of  10'  x  200'  up  to  Washington,  and 
6'  X  75',  thence  to  Greenville;  est.,  $94,050,  and 
$3,500  an.  mainten.,"  13,  427. 

SURVEYS. 

Sur.  of  all  the  shoals  between  Washington  and 
Tarboro  made  by  Maj.  Stanton,  1892-93, 93, 1382. 

Ex.  of  Tar  K.  with  a  view  to  3'  au.  act  Aug.  17, 
1894  report,  showing  that  that  d..  already  eidsted 
made  by  Maj.  Stanton,  1894,  96, 1365. 

Ex.  of  chan.  below  Washington  made,  1896,  by 
Lt.  Col.  Heap,  96, 1101. 

Sur.  of  the  PanUico  E.  with  a  view  to  10'  up  t» 
Washington,  and  necessary  imp.  in  H.  of  Wash- 
ington au.  act  June  3, 1896;  made,  1897,  by  Lt.  Col. 
Heap  (see  Projects),  97, 1425. 

Ex.  and  sur.  au.  act  Mar.  3,  1905.  R.  by  Gapt. 
Johnston  and  Maj.  Enhn,  resp.,'  07, 288. 

Of  shoals  below  Greenville,  09, 1275. 

Au.  act  Mar.  3,  1909,  with  view  to  obtaining 
greater  d.  and  w.  up  to  Tarboro,  10,  361;  11, 
383.  R.  bv  Capt.  Brown,  1909  and  1910;  est., 
$94,050,  and  $3,500  an.  maiaten.,<  13,  462. 

Ex.  and  sur.  au.  act  Feb.  27, 1911,  of  Pamlico  E., 
with  view  to  imp.  inner  chan.,  13, 463. 

Gong,  docs.,  ete.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  427. 

Maps.s  80,  836;  Tar  E.,  87, 1012;  90, 1114;  91, 
1348;  93,  Atlas,  22;  93, 1384;  94, 1020;  00, 1800. 


1  H.  D.  342, 59th,  2d. 


2  H.  D.  270,  62d,  2d. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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Part  (d),  M- 


Washington  Harbor,  N.  C. 


APPROPRIATION. 

1852,  JS,O00,  act  Aug.  30. 

ENGINEERS. 

CUef  of  Engineers.    R.,  73,  74;  73,  78, 79,  91, 

170. 

In  charge: 

Maj.  W.  P.  Craighill,  1872.    R.,  73, 854. 

Capt.  W.  H.  Bixby,  1890.    R.,  91, 1429, 1433. 

Assistants: 

G.  H.  Elliott.    R.,  73, 855. 

Lt.  M.  M.  Patrick.    R.,  91, 1431. 

ESTIMATES.    (See  Plans.) 

By  G.  H.  Elliott,  1872,  9'  chan.  by  dr.,  dikes,  re- 
moval ot  pUes  and  other  obstr.,  J35,000,  73,  79, 
865,856. 


PHYSICAL  CHARACTERISTICS. 

General  description,  73, 855,  856,  91, 1429. 

PLANS. 

By  Capt.  Bixby,  1890,  excavating  chan.  9'  x  200' 
into  Washington  H.;  est.,  $45,000,  91, 1434. 

SURVEYS. 

By  G.  H.  Elliott,  1872,  under  direction  of  Maj. 
Craighill.  R.,  73,  854,  855,  859.  Eesur.  au.  act 
Mar.  3, 1873,  73, 127. 

Ex  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt 
Bixby  (see  Projects),  91, 1429. 


Part  (e),  M-66    Tar  River  (from  Tarboro  to  Rocky  Mount), 

N.  C. 


C09OIERCE. 

Beduction  in  freight  charges  due  to  imp.,  89, 1131. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  89, 148. 

In  cliatge.    Capt.  W.  H.  Bucby,  1888.    R.,  89, 
1130. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1130. 


PLANS. 

By  Capt.  Bixby,  1889,  removing  snags  and 
similar  obstr.  from  Tarboro  up  to  Rocky  Mount 
Little  FaUs;  est.,  $16,200,  89, 1131. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  89, 1130. 


M-70     TOWN  (Bath)  CREEK,  BEAUFORT  COUNTY,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84, 177. 
In  charge.    Capt.  J.  Mercur,  1883-84.    R.,  84, 
1063. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    Empties  into  Pamlico  R.,  16  m. 
below  Washington,  84, 1063. 


SURVEY. 

Au.  act  Aug.  2, 1882;  made,  1883,  by  Capt.  Mercur 
(R.  unfav.),  84, 1063. 


M-85 


FISHING  CREEK,  N.  C. 


APPROPRIATIONS. 

1890, 

$10,000,  91,  1346. 

1892, 

5,000,93,1118. 

1899, 

7,750,99,1489. 

1902, 

2,000,03,1130. 

1905, 

500,05,1203. 

1910, 

1,500,10,1402. 

1912, 

1,500,13,1737. 

Total,    28,250 

COMMERCE. 

R.  affords  only  outlet,  except  by  wagons,  06, 253. 
1911,  1,729  t.;  increase  of  1,489  t.  over  1910,  13, 


ENGINEERS. 

Chief  of  Engineers.  R.,  89, 149;  90, 133;  91, 
156;  93,  157;  93,  170;  94,  156;  96,  178;  96,  161; 
97,  200;  98,  202;  99,  234;  00,  266;  01,  300;  03, 
227;  03,  230;  04,  230;  06,  236;  06,  253;  07,  264; 
08, 282;  09, 290;  10, 331;  11,  352;  13,  423,  462. 

Capt.  W.  H.  Bixby,  1888-92.  B,  90, 1179, 1181; 
91,1345.  ~^      ,        , 


Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1117;  93, 
1377;  94, 1018;  95, 1311. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1100. 

Capt.  W.E.Craighfll,  1897-98.    R.,  97, 1387;  98, 
1239. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  R.,  99, 
1489;  DO,  1796;  01, 1485;  03, 1130. 

Capt.  E.  E.  Winslow,  1903.    B.,  03, 1093. 

Capt.  R.  P.  Johnston,  1904-06.  R.,  04, 1477;  06, 
1203;  06,  1145. 

Capt.  E.  I.  Brown,  1907-11.  R.,  07,  1223;  08, 
1279;  09, 1274;  10, 1402;  11, 1516. 

Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1737. 

OBSTRUCTIONS. 

Brs.  obstr.  navigation,  91, 1346. 

1895-96,  all  (8)  brs.  below  Wilmington  &  Weldon 
RR.  br.  were  unreasonable  obstr.  to  navigation; 
alterations  completed,  1896,  96, 1100;  97, 1387. 

OPERATIONS. 

1890-91.  Postponed  pending  alteration  of  brs., 
91, 1345;  93, 1117. 

1896-97.  4,085  large  snags,  456  stumps,  256 
logs,  1,044  trees,  and  50  cords  of  small  snags  re- 
moved, 634  trees  hauled  back,  178  trees  trimmed, 
andll7cordsofbrushcutfromtliebanks,97,1387. 


464    INDEX  TO  BEPOKTS,  CHIEF  OP  ENGINEERS,  TJ.  S.  ARMY,  1866-1912. 


1897-98.  6,653  large  snags,  346  stumps,  660 
trees,  and  45  cords  of  small  snags  removed;  and  623 
trees  hauled  back,  91  trees  trimmed,  and  134  cords 
of  brush  cut  on  the  banks,  98, 1239. 

1898-99.  2,096  large  snags,  198  stumps,  330 
trees,  55  logs,  and  10  cords  small  snags  removed; 
260  trees  and  8  stumps  hauled  back,  44  trees  trim- 
med, and  64  cords  of  brush  cut  from  bank,  99, 1489. 

1899-00.  31  logs,  3,386  snags,  275  stumps, 
and  948  trees  removed;  81  cords  brush  and  456  trees 
from  the  banks,  and  65  trees  trimmed,  00, 1797. 

1900-01.  1,397  obstr.  removed;  32  trees  from 
banks,  01, 1485. 

1903-03.  313  snags  and  other  obstr.  removed; 
212  from  banks,  03, 1093. 

1904-06.   87  snags,  etc.,  removed;  9  trees  and 

1  cord  brush  from  banks,  05, 1203. 

1905-06.    62  snags  and  other  obstr.  removed; 

2  trees  from  banks,  06, 1145. 

1908-09.  57  snags  and  other  obstr.  and  J  cord 
brush  removed;  15  trees  and  If  cords  brush  from 
banks  09  1274. 

1910-11.  U.  S.  snag  boat  Trent  removed  427 
snags  and  other  obstr.;  140  trees  hauled  back  from 
bank,  6  trees  trimmed,  and  15  cords  brush  out,  11, 
1516. 

1911-13.  352  snags  and  other  obstr.  removed; 
6  trees  trimmed  by  U.  S.  holster  Cowteninia,  13, 
1737. 


FHYSICAl,  CHARACTEBISTICS. 

Description  of,  90, 1180;  93, 1377;  13,  424. 

Navigation  restricted  to  section  below  Beach 
Swamp;  work  above  hindered  by  1.  w.,  01, 1485. 

Stream  reported  to  be  in  very  bad  condition, 
1907,  from  trees,  logs,  snags,  etc.;  2'  less  available 
d.  than  when  first  cleared,  08, 282. 

Empties  into  Tar  E.,  8±  m.  above  Tarboro. 
Lengm,  120±  m.  Proj.  part,  mouth  to  EE.  br., 
40  m.  1.,  13,423. 

PROJECTS. 

By  Capt.  Bixby,  1889,  mouth  up  to  Bellamy's 
mill,  removal  of  logs,  snags,  and  similar  obstr.; 
est.,  $25,000,  90, 1181;  91, 1345. 

In  1896,  by  Lt.  Col.  Heap,  proj.,  1889,  modified 
to  provide  for  clearing  out  me  natural  obstr.  to  the 
Wumington  &  Weldou  EE.  br.;  est.,  $22,750;  and 
mainten.  est.,  $2,000  an.,  96, 1100. 

Capt.  Lucas  reoom.,  1901,  further  work  be  con- 
fined to  section  below  Beach  Swamp,  01, 1485. 

SURVEYS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  90, 1179. 

Pre.  ex.  au.  act  June  26,  1910.  E.,  Capt.  Brown, 
1911  (unfav.),i  13,462. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,424. 

Maps.    93,1378. 


M-99  DURHAMS  (Creek)  ESTUARY,  N.  C. 


COMMEBCE. 

Small  and  not  of  sufficient  importance  to  war- 
rant imp.  of  stream,  93, 1455, 1466. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93, 183. 
In  charge,   Maj.  W.  S.  Stanton,  1892-93.    R., 
93, 1455. 


PHYSICAL  CHARACTERISTICS. 

The  estuary  a  branch  of  Pamlico  E.,  entering  it 
16i  m.  below  town  of  Washington,  93, 1455. 
Description  of,  93, 1455. 

SURVEY. 

Ex.  au.  act  July  13, 1892,  of  the  estuary,  mouth 
to  village  of  Edwards  Mill;  made,  1892,  by  Maj. 
Stanton  (R.  uufav.),  93, 1455. 


M-103 


SOUTH  RIVER  (Creek),  N.  C. 


APPROPRIATIONS. 

1910,  $16,000,  10,  1406. 

COMMERCE. 

In  1895  C.  est.  at  about  $400,000  an.  On  account  of 
the  inconsiderable  traffic  and  the  difficulty  of  keep- 
ing the  stream  free  from  obstr.,  and  existing  condi- 
tions, thedistrict  engineer  didnot  believe  thestream 
worthy  of  imp.    96,1369. 

Description  of,  95, 1370, 1371. 

1911,  44,350 1.,  13,430. 

Imp.  has  had  beneficial  effect  on  rates,  13,  430. 

CONTRACTS. 

1910.  Miner  Engineering  Co.,  dr.  76,000  o.  y., 
14$  c.  y.,  11, 1624. 

ENGINEERS. 

Chief  of  Engineers.    R.,  96, 191;  08,  306;  10, 

335;  11,  357;  13,  429,  463. 

In  charge: 

Mai.  W.  S.  Stanton,  1892-96.    R.,  95,  1366. 
Capt.  E.  I.  Brown,  1910-11.    R.,  10,  1406;  11, 
1523. 
Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1743. 

Assistant.  Lt.  E.  W.  Van  C.  Lucas.  R.,  96, 
1369. 


OPERATIONS. 

1910-11.  14,788  c.  y.  removed  from  prescribed 
cross  section,  15,384  c.  y.  from  1'  outside,  and  68 
hours  spent  in  removing  logs,  etc.  Proj.  completed, 
11, 1524. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 1367. 
Stream  a  tributaiV  of  Pamlico  E.,  entering  it 
about  28  m.  below  Washington,  N.  C,  96, 1369. 

PROJECTS. 

By  Capt.  Brown,  1908,  for  chan.  7'  x  100',  Aurora 
to  head  of  existing  7'  chan.,  and  w.  at  bends;  est.. 
$16,000,  and  $800  an.  mainten.,'  08, 306;  au.  act 
June  25, 1910,  10,  336. 

SURVEY. 

Ex.,  mouth  to  head  of  navigation  au.  act  Aug.  17, 
1894;  made  by  Maj.  Stanton,  1895  (R.  unfav.),  95, 
1366. 

From  mouth  to  Aurora,  au.  act  Mar.  2, 1907;  made 
1907-08,  by  Capt.  Brown,'  08,  306. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  with  view 
to  obtelning  increased  d,  above  Aurora,  13, 463. 

Maps. ' 


1  H.  D.  366,  62d,  2d. 


2  H.  D.  954,  60th,  1st. 


rSee  pp.  14-22  for  l 
Lexplanations,  etc. J 
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M-103(a)         INDIAN  ISLAND  SLOUGH,  N.  C. 


COMMERCE. 

Of  Soutbi  B.,  80,000 1.,  cotton,  lumber,  and  truck 
produce,  04, 1514. 

ENGINEERS. 

Chiet  ot  Engineers.    B.,  04,  244, 1511. 

Boards.    BERH.    B.,  "Not  wortliy  of  imp.,"  . 
04, 1513. 

In  cbaige: 

Capt.  E.  W.  Van  C.  Lucas.    K.,  04, 1612. 
Capt.  E.  E.  Winslow.    B..,  04, 1514. 


PHYSICAL  CHARACTERISTICS. 

A  shallow  depression  connecting  Famlico  and 
South  Es.,  04, 1614. 

PBOJECT. 

By  Capt.  Winslow,  1903,  Chan.  7'  x  200';  est., 
$8,000,1 04, 1615. 

SCBVET. 

Ex.  au.  act  June  13, 1902,  Pamlico  E.  to  mouth  ct 
South  E.;  made,  1902-03,  by  Capts.  Lucas  and 
Winslow,  resp.,1 04, 1611. 


M-133(a)    PAMLICO  R.  TO  BAY  R.,  N.  C.     (Waterway.) 


ENGINEERS. 

Chiet  ot  Engineers.    B.,  91, 170, 1421. 
In  charge.    Capt.  W.  H.  Bixby,  1890.    B.,  91, 
1422. 
Assistant.    Lt.  M.  M.  FatriclE.    B.,  91, 1423. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  91, 1422. 

SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Bixby  (R.  unfav.),  91, 1422. 


M-130 


BAY  RIVER,  N.  C. 


APPROPRIATIONS. 

1910,     $21,000,  1910, 1405. 
1912,         1,000,18,1742. 

Total,    22,000 

COMMERCE. 

Description  of,  11, 356. 

Decrease  in  rates  due  to  imp. ,  1 3, 429;  traffic,  1911, 
18,747t.,  13, 1743. 

CONTRACTS. 

1910.    Miner  Engineering  Co.,  dr.,  140,000  c.  y., 
p.  m.,  12J(!iC.  y.,  11,1622. 

ENGINEERS. 

Chief  of  Engineers. 

11,350;  13,428. 


R.,  84, 177;  10,  334,  360; 


In  charge: 

Capt.  J.  Mercur,  1884.    E.,  84, 1064. 
Capt.  E.  I.  Brown,  1910-11.    E.,  10,  1405;  11, 
1621. 
Capt.  L.  H.  Eand,  1912-.    13,  421. 
Maj.  H.  W.  Stickle,  1912-.    E.,  13, 1742. 


OPEBATIONS. 

1910-11.  iVIaterial  removed  and  cost  given  in 
table;  operations  suspended  June  2, 1911;  proj.  98% 
completed,  11, 1522. 


PHYSICAL  CHARACTERISTICS. 

E.,  1883,  afforded  easy  navigation  to  all  existing 
C,  84, 1064. 
Description  of,  10,  334;  11,  356. 


PROJECT. 

By  Capt.  Brown,  1909,  dr.  chan.  10'  x  150'  from 
3,500'  below  Stonewall  to  dw.,  and  100'  w.  above 
same  point  to  Bayboro;  est. ,$21,000,  and  $1,000  an. 
mainteu.,2 10, 334,  360. 


SURVEYS. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Capt.  Mercur 
(R.unfav.),  84, 1064. 

Au.  act  Mar.  3, 1909;  made,  1909,  by  Capt.  Brown,' 
10,  360. 


M-144: 


NEUSE  RIVER,  N.  C. 


APPROPRIATIONS, 

1878,  $40,000, 79, 
45,000,  79, 
45,000,80, 
30,000,  81, 
'30,000,83, 
20,000,84, 
22,600,86, 
15,000,88, 
20,000,  90, 
16,000,  93, 
7,000,96, 
7,000,96, 


1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


94,  705. 

94,  705. 

843. 

1005. 

1087. 

1038. 

982. 

868. 

1125. 

1131. 

1320. 

1110. 


1899, 
1902, 
1904, 

1905, 

1907, 
1910, 
1911, 
1912, 


10,000, 
*13,600, 

*2,000, 

*17,000, 

*500, 

19,750, 
*21,000, 

*4,000, 

*2;000, 


99, 1496. 
03, 1134. 
04, 1483. 
05, 1208. 
05, 1208. 
07, 1228. 
10, 1409. 
11,1529. 
13, 1749. 


Total,   386,250   (incl.     misc. 
1749). 


$387,208.33,  13, 


1 H.  D.  113,  58th,  2d. 

2  H.  D.  683, 61st,  2d. 

»  Part  of  $35  000,  of  which  $6,000  was  for  waterway  from  Newbem  to  Beaufort. 

I  Increased  by  $1,750  trans,  from  Trent  E.,  10, 1409. 

♦Allotment. 


30462°— H.  Doc.  740,  63-2- 
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COmMEKCE. 

Important,  73, 740, 741;  76, 365;  79, 705. 

Increase  in  trafSc  due  to  imp.,  83, 852. 

Development  of,  mider  imp.  transportation  laoil- 
ities,  88, 870;  89, 1057. 

Decrease  in  freight  and  transportation  charges, 
89, 1060. 

List  of  SS.  navigating  the  R.  1892,  93, 1134. 

Description  of,  93, 1390;  94, 1027, 1028;  95, 1319; 
96, 1111;  97, 1395, 1429;  00, 1805. 

Main  ten.  of  navigable  chan. ,  Newbem  to  Kinston, 
would  doubtless  help  to  control  rates  by  rail,  94, 
1028. 

Eates  lessened  by  imp.j  10, 338. 

1911,  over  400,000 1.,  13,  434. 

CONTRACTS. 

1885.  B.W.Canady,  lumber  and  iron,  85, 1066. 

1886.  B.  W.  Canady,  lumber  andiron,  87, 1023. 
J.  S..Mundy,  hoisting  engine,  Jl,050,  87, 1023. 

1888.    B.  W.  Canady,  timber  and  iron,  88, 869. 

ENGINEEKS. 

Cblel  of  Engineers: 

R.,71,76;  73,73;  76,69;  78,76;  79,93,95;  80, 
123;  81,  163;  83,  168;  83,  165;  84,  169;  86,  166; 
86, 162;  87, 126;  88, 119;  89, 138;  90, 124;  91, 159; 
93,160;  93,173;  94,169;  95,181;  96,163;  97,203, 
212;  98, 205;  99, 237;  00,  269;  01,  302;  03,  229; 
03,  233;  04,  233,  246,  1625;  05,  240;  06,  267;  07, 
268;  08,285;  09,294;  10,337,361;  11,359;  13,432. 

Boards: 

BEEH.,  04, 1629,  1631. 

In  charge: 

Maj.  Wm.  P.  Craighill,  1871.  B.,  71,  621;  73, 
734. 

S'.  T.  Abert,  U.  S.  agent,  1875.    B.,  76, 363. 

Capt.  C.  B.  Phillips,  1879-81.  B.,  79,  704,  708; 
80, 841. 

Capt.  J.  Mercur,  1881-84.  E.,  81, 1003;  83, 1086; 
83, 860. 

Capt.  F.  A.  Hinman,  1884-S6.    B.,  84, 1037. 

Capt.  W.  H.  Bixby,  1885-92.  B.,  85,  1066;  86, 
979;  87,1020;  88,866;  89,1056;  90,1122;  91,1368. 

Mai.  W.  S.  Stanton,  1892-96.  B.,  93,  1129;  93, 
1390;  94, 1027;  95, 1319. 

Lt.  Col.  D.  P.  Heap,  1896.    E.,  96, 1109. 

Capt.  W.  E.  Craighill,  1897-98.  K.,  97, 1393, 1427; 
98, 1246. 

Capt.  E.  \V.  Van  C.  Lucas,  1899-1902.  B.,  99, 
1495;  00, 1804;  01, 1492;  03, 1133;  04, 1527.      i 

Capt.  E,  E.  Winslow,  1903.    B..  03, 1097. 

Capt.  E.  P.  Johnston,  1904-06.  E.,  04, 1481, 1530, 
1533;  05, 1207;  06, 1149. 

Capt.  Earl  I.  Brown,  1907-11.  E.,  07, 1228;  08, 
1283;  09, 1278;  10, 1408;  11, 1529. 

Maj.  H.  W.  Stickle,  1912-.    E.,  13, 1748. 

Assistants: 

W.  Pqpp,  71,  621.    E.,  73,  735. 

J.  M.  Wolbrect.    E.,  79,709. 

E.  Eansom.  B.,  79,  706;  80, 843;  81, 1005;  83, 
1087;  83,851;  84,1038;  85,1066;  86,982;  87,1024; 
88, 869:  89, 1069;  90, 1126;  91, 1361. 

W.  H.  Chadboum,  jr.  B.,  93,  1131;  96,  1110; 
97, 1394, 1428. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Phillips,  1879,  to  complete  existingproj., 
$68,000,  79,  705. 

OFEBATIONS.i 

1878-79.  Removal  of  wrecks,  snags,  logs, 
"Yankee  catchers,"  etc.  Dr.,  and  building  ]s. 
between  Goldsboro  and  mouth  of  E .,  by  hired  labor, 
79,  93,  704-706. 

1879-80.  31  m.  of  R.  above  Kinston  cleared  of 
logs,  snags,  and  obstr.;  blockade  of  Linkfield  Chan, 
above  Newbeme  removed;  E.  cleared  for  22  m. 
below  Kinston;  2  steam  bolsters  constr.  and  9  sheet- 
pile  js.  averaging  100'  in  1.  built  below  Kinston,  80, 
841,  842. 

1880-81.  Snags,  logs,  and  obstr.  removed  from 
E.  for  12  m.  above  Goldsboro;  5,000 1.  f.  brush  and 
log  js.  built  between  Pitch  Kettle  and  Deer  Neck; 
2  pile  and  log  dams  built  of  600'  1.,  81, 1004. 


1881-83.  20  m.  of  upper  E.  between  Goldsboro 
and  Smithfleld  cleaned  of  snags  and  obstr.;  bank 
protection  and  14,660  1.  f.  plank  j.  built  on  Lower 
Neuse;  chan.  connecting  Neuse  and  Trent  dr.  to 
9'  X  100'  X  660',  83. 1086. 

1883-83.  Work  of  clearing  the  B .  completed  to 
Smlthfleld;  4,550  trees  and  stumps  removed  from 
chan.:  13,731  trees  out  from  banks;  3,812 1.  f.  of  is. 
built  between  Kinston  and  "Beoton's  Old  Field," 
83, 850, 851. 

1883-84.  246  logs  and  stumps  removed;  4,450 
1.  f.  j.  constr.,  84, 1038. 

1884-85.  121JS.  (12,4021.  f.)  built,  and  214  logs 
and  snags  removed,  85, 1066. 

1885-86.  41  js.  (3,896 1. 1.)  built;  1,125'  of  old  ]. 
work  and  167  logs  and  snags  removed,  86, 981. 

1886-87.  1,767  1.  f.  of  pile  and  plank  j.  com- 
pleted; 6,725  logs,  trees,  stumps,  and  similar  obstr. 
removed,  87, 1022, 1024. 

1887-88.  1,460  logs,  trees,  stumps,  and  snags 
removed  from  the  E.  chan.;  1,082  1.  (.  of  pile  and 
plank  j.  built,  88, 867. 

1888-89.  3,121 1.  J.  of  j.  built  and  31  brush  mats 
laid;  438 1.  f.  old  j.  ann  1,166  logs,  stumps,  and  trees, 
with  14  cords  of  small  snags,  removed  from  thechan., 
89  1058. 

1889-90.  1,660  trees,  logs,  and  snags,  295 1.  f.  of 
old  j.,  and  15  cords  of  small  snags  removed  from  the 
E.;  2,673  trees  and  stumps  cut  and  pulled  back  on 
the  banks,  and  336  c.  y.  material  excavated,  90, 
1124. 

1890-91.  1,361  1.  f.  of  sheet-pile  j.  built,  and 
326 1.  f.  of  old  j.  removed;  2,367  snags  and  trees  and 
27  cords  of  small  snags  cleared  from  the  chan.,  91, 
1360. 

1891-93.  1,882  snags  and  logs  and  23  cords  of 
small  snags  cleared  from  the  chan.,  and  3,194  trees 
and  logs  and  96  cords  of  brush  removed  from  the 
banks,  93, 1132. 

1893-94.  About  1,000  stumps,  trees,  etc.,  and 
215 1.  f.  old  js.  removed  from  the  E.  and  banks,  94, 
1027. 

1894-95.  3  decayed  js.  and  4  new  js.  under 
constr.,  95, 1319. 

1895-96.  Js.  under  constr.  in  previous  year 
completed,  a  line  of  levels  run  from  Newbem  to 
Kinston  and  gauges  established  every  3  m.,  and 
about  3,600  snags,  trees,  logs,  etc.,  and  48  cords  small 
snags  removed  from  the  E.,  and  348  trees,  etc., 
from  the  banks,  96, 1110. 

1896-97.  4  js.  constr.  and  2  commenced;  2 
bank  protectors  built  and  repairs  made  to  old  works 
where  needed,  and  about  600  snags,  logs,  trees,  etc., 
and  6,500  c.  y .  of  material  removed  from  the  E.,  97, 
1393  1394. 

1897-98.  About  200  logs,  snags,  trees,  etc.,  re- 
moved from  the  R.;  2  js.  commenced  in  previous 
year  were  completed,  2  were  built,  and  repairs  made 
to  several  others,  98, 1245. 

1899-00.  9  logs,  15  stumps,  16  snags,  and  87 
trees  removed  from  the  chan.,  and  29  trees  and  4 
stumps  from  the  banks,  00, 1804. 

1900-01.  9,000  c.  y.  dr.,  and  238  snags  and  other 
obstr.  removed,  01, 1492. 

1903-03.  6,570o.  y.  dr.,  and  118  snags  and  other 
obstr.  removed,  03, 1098. 

1903-04.  36,059  c.  y.  dr.,  and  1,631  logs,  stumps 
and  other  obstr.  removed,  04, 1482. 

1904-05.  19,369  c.  y.  dr.;  chan.  cleared  of  snags, 
logs  and  stumps;  obste.  trees  and  brush  on  banks 
either  cut  or  trimmed,  05, 1207. 

1905-06.  63,119  c.  y.  dr.,  and  293  logs,  stumps 
and  other  obstr.  removed,  06, 1149. 

1906-07.  44,397  c.  y.  dr.,  and  239  logs  and 
stumps  removed,  07, 1228. 

1907-08.  1,225  snags,  stumps,  logs,  and  trees 
removed,  banks  cleared  of  obstr.  brush  and  trees, 
and  cut-off  near  64th  m.  post  cleared  out,  08, 1283. 

1908-09.  70,288  c.  y.  dr.,  378  snags  and  other 
obstr.  removed,  and  67  trees  cut  on  banks,  09, 1278. 

1909-10.  39,760  c.  y.  dr.,  219  snags  and  other 
obstr.  removed,  and  38  trees  on  bank  hauled  back, 
10,1408.  „,.    , 

1910-11.  40.387  c.  y.  dr.  from  Hampton  Shoal 
and  1,030  c.  y .  from  coal  dock;  logs,  snags,  and  other 
obstr.  removed,  11, 1529.  ,„  „,« 

1911-13.  69,002 c.y.  dr.,  aggregating  1.019,310^ 
461  snags  and  other  obstr.  removed  from  chan.;  290 


1  History  of  operations,  79,  93,  704. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etu.J 
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trees  and  IS  cords  brush  removed  from  banks  and  4 
trees  trimmed,  13, 1748. 

PHYSICAL  CHABACTEBISTICS. 

Description,  below  Goldsboro,  73,  735,  736;  76, 
364;  79, 706;  above  Goldsboro,  79,  708,  710. 

A  good  navigable  chan.  for  boats  of  8'  draft  np  to 
Newbem,  1892-93,  93,  1390.  Water  gauge  record 
for  1892,  93,  1392;  for  1893  and  1894,  and  mean  of 
vater-gaugereadings,  95, 1320.  Tidal  observations, 
97, 1428. 

Description  of,  96, 1319;  96, 1109. 

FLANS.   (See  Estimates  and  Projects.) 
By  W.  Popp,  1871,  removing  obstr.  to  make  a  4§' 

cban.   below    Goldsboro:    also   2   cut-oSs;    est.; 

$163,191,  78, 734, 740,  or  without  the  cut^)fls,  $50,341 

less,  73,  734,  740. 
By  S.  T.  Abert,  1875,  adopted  est.  otMaj.  Craighill 

for  removal  of  obstr.  from  Goldsboro  to  the  mouth, 

$61,000,  76,  366,  367. 
By  Mr.  Wolbrect,  1879,  removing  snags  and  solid 

rock  between  Smitmeld  and  Goldsboro,  and  constr. 

of  dikes;  est.,  $20,761.44,  79, 709,  710. 

PEIVATE  (STATE)  WORK. 

Snags  removed  and  wing  dams  constr.  by  N.  C. 
before  the  war,  73,  734,  735. 

FKOJECTS.    (See  Estimates  and  Flans.) 

Maj.  Craighill,  1871,  adopted  plan  proposed  by 
W.  Popp,  for  removal  of  obstr.,  73,  734. 

S.  T.  Abert,  1875,  also  adopted  the  above  proi., 
76, 365. 

By  Capt.  Phillips,  1879,  removing  obstr.,  making 
cut-offs,  and  btiilding  j.,  by  hired  labor,  mouth  as 
far  up  the  H.  as  the  funds  would  allow,  79, 93,  704, 
705. 

Prois.,  1871  to  1883,  proposed  removal  of  obstr. 
placed  in  the  E.  during  the  Civil  War,  and  the  re- 
moval of  logs  and  snags;  also  the  contraction  of  the 
Chan,  to  secure  during  the  entire  year  unobstr.  8' 
for  40  m.  to  Newbem,  4'  50  m.  farther  to  Kinston, 
and  during  9  months  of  the  year  3'  108  m.  farther  to 
Smithfield,  79,  93,  704,  705;  85,  166;  86,  973,  983; 
87, 1020. 

Total  amount  app.  1878  to  1886,  incl.,  $237,500, 
when  $142,000  was  est.  for  completion  of  proi.,  86, 
981.  982;  87, 1023;  91, 1359. 


In  1897  Lt.  Col.  Heap  est.  8'  chan.  at  and  below 
Newbem  would  cost  $59,081.25,  97, 1428. 

Proj.  extended,  1902,  to  include  cfr.  chan.  8'  x  200' 
at,  and  300'  w.  below,  Newbem;  est.,  $24,000,  03, 
230. 

Plan  by  Capt.  Johnston,  1903;  securing  3'  New- 
bem to  Goldsboro,  by  snagging,  dr.,  and  canaliza- 
tion; est.,  concrete  locks,  $1,285,000;  timber  locks, 
$757,000,  04, 1535. 

Eecom.  by  BE.,  1904,  that  proj.  for  Neuse  E.  be 
modified  to  provide  only  for  8'  chan.  below  New- 
bem, and  imp.  above  as  C.  might  demand,  with 
initial  app.  of  $20,000  and  $6,000  an.  mainten.,  04, 
1529, 1631, 1633. 

Est.  by  Capt.  Johnston,  1904,  for  completing  imp. 
below  Newbern,  $14,100,  and  $1,500  an.;  between 
Newbem  and  Kinston,  $125,000,  and  $6,500  an., 
04, 1530. 

SURVEYS. 

By  A.  D.  Bache,  1862,  below  Newbem,  76,  363. 

By  Prof.  Pierce,  1872,  below  Newbem,  76,  363. 

By  W.  Popp,  1871,  under  direction  of  Maj.  Craig- 
hill, from  Goldsboro  to  the  mouth.    K.,  73, 734, 735. 

By  S.  T.  Abert,  1875.    R.,  76, 363. 

By  J.  M.  Wolbrect,  1878,  under  direction  of  Capt. 
Phillips,  from  Smithfield  to  Goldsboro.  B.,  79, 
708,  709. 

Eight  of  the  worst  shoals  between  Newbem  and 
the  mouth  of  the  Contentnia  sur.  1892-93  for  js.  by 
Maj.  StautoiL  93,  1390.  Four  shoals  sur.  1896-96 
by  Lt.  Col.  Heap,  96, 1110. 

Sur.  at  and  below  Newbem  for  8'  at  dead  1.  w. 
au.  act  June  3,  1896;  made,  1897,  by  Lt.  Col.  Heap 
(R.  fav.),  (see  Projects),  97, 1427. 

Sur.  of  the  Newbem  water  front  made,  1900,  by 
Capt.  Lucas,  00, 1804. 

From  Goldsboro  to  Newbem,  with  view  to  3',  au. 
act  June  13, 1902;  made,  1902  and  1903,  by  Capt. 
Lucas  and  Capt.  Johnston,'  04, 1627, 1533, 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  Pamlico 
Sound  to  Newbem.  R.  byCapt.Brown,1909and 
19102  (unfav.),  10,  361;  11,  382. 

Bef.  to  pre.  ex.  and  sur.  reports,  etc.,  13,  433. 

Maps: 

Sketch  showing  "Yankee  catchers,"  73,  738. 
Sketch  showing  js.  constr.  near  Kinston,  79,  706. 

80,  842;  89,  1068;  90,  1126;  93,  Atlas,  26;  96, 
1112;  97, 1394. 
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SMITHS  CREEK,  N.  C. 


APPROPRIATIONS. 

1910,  $16,250,  10,1408. 

COMMERCE. 

In  1911, 17,168 1.,  13,  432. 

Decrease  in  C.  due  to  shipment  of  much  lumber 
by  rail,  formerly  shipped  by  water,  13,  432. 

CONTRACTS. 

1911.  Mitchell  &  Co.,  dr.  130,000c.  y.,  lOJif  c.  y., 
11, 1628.  Annulled  Nov.  18, 1911, 13, 1746.  D.  C. 
Mackey,  dr.,  lOJ*  c.  y.,  13, 1747. 

ENGINEERS. 

Chief  of  Engineers.  K.,  10,  336;  11,  359;  13, 
431. 

In  cliatge: 

Capt.  E .  I.  Brown.  1910-11.   R.,  10, 1408;  1 1, 1527. 
Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1746. 


OPERATIONS. 
1910-11.    Preparing  for  work  of  dr.,  11, 1627. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  10,  336. 

PROJECT. 

By  Capt.  Brown,  1910,  excavating  basin  10'  d.  in 
B .  at  Oriental,  and  removing  lumps  and  points  from 
entrance  chan.;  est.,  $16,250,  and  $1,000  an.  for 
mainten. ;  providing  bulkhead,  est.  cost  $7,500,  be 
built  by  local  interests,^  10,  337,  360.  Au.  act  June 
26,  1910,  10,  336. 

SURVEY. 

From  confluence  with  Neuse  E,  to  head  of  naviga- 
tion, au.  act  Mar.  3,  1909;  made,  1909-10,  by  Capt. 
Brown,3 10,  360. 

Map.3 


M-170 

APPROPRIATIONS. 

1910,  $1,600,  10, 1413. 
1912,    500,  13,  1754. 

Total,    2,100 


SWIFT  CREEK,  N.  C. 


COMMERCE. 

1911,  22,458  t.,  13,  438. 

Imp.  has  a  beneficial  effect  on  rates,  13,  438. 


1  H.  D.  648, 68th,  2d. 


2  H.  D.  1093,  61st,  3d. 


'H.D.  774,  61st,  2d. 
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ENGEVEEBS. 

CUel  ol  Engineers.  K.,  89, 148;  10,  340;  11, 
363;  13,  437,  463. 

In  charge: 

Capt.  W.  H.  Blxty,  1888.    R.,  89, 1116. 
Capt.  E.  I.  Brown,  1910-11.    K.,  10,  1413;  11, 
1S34. 
Maj.  H.  W.  Stickle,  191Z-.    R.,  13, 1754. 

OPERATIONS. 

19ia-ll.  Snag  toat  TrerU  removed  one 
wrecked  flat,  524  snags,  stumps,  etc.,  and  trees 
hauled  back,  trimmed  and  cut  Between  montn  and 
Vauoeboro,  N.  C,  11, 1534. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1117;  10, 340. 

PROJECT. 

By  Capt.  Brown,  1909,  clear  cban.  mouth  to 
Vanoeboro  by  removal  of  obstr.;  est.,  Sl,600,  and 
$500  an.  for  main  ten.;'  au.  act  June  25, 1910, 10, 341, 
359. 

StIRVET. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby  (R.  unfav.),  89, 1116. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909,  by  Capt. 
Brown,!  lo,  359. 

Pre.  ex.  au.  act  Teb.  27,  1911,  and  view  to  dr. 
Chan,  through  Horseshoe  Bend  and  Poplar  Branch. 
R.  by  Capt.  Brown,  June  22, 19112  (unfav.),  18,  463. 


M-173 


CONTENTNIA  CREEK,  N.  C. 


APPROPRIATIONS. 

1881,  810,000,  81, 1010. 

10,000,83,1092. 

6,000,  84,1042. 

15,000,86,975. 

5,000,  88,  860. 

7,000  90,1117. 

7,000,  93, 1124 

10,000,  95, 1315. 

2,000,  99, 1492. 

*500,  03, 1097. 

'  1,000,05,1206. 

I   *500,  05, 1206. 

2,000,07,1227. 

*1,000,  10,1407. 

2,000,  10, 1407. 

1,000,  11, 1526. 

2,000,  13, 1745. 


1882, 
1884, 


1892, 
1894, 
1899, 
1903, 

1905, 

1907, 
1909, 
1910, 
1911, 
1912, 


Total,    81,000  (including  $302,  sales,  rents,  etc. 
$81,302,  13,  1745). 

COMMERCE. 

Important,  81, 1012;  83,  855. 

Development  of  C.  due  to  imp.;  reduction  in 
transportation  and  insurance  rates,  88,  862;  90, 
1118. 

In  1893  it  did  not  appear  to  be  m  any  way  useful 
to  C.  to  continue  the  imp.  above  Snow  Hill,  31  m. 
from  the  mouth,  93, 1385. 

Chan,  in  good  navigable  condition  for  the  boats 
plying  on  the  creek,  1894,  94, 1023. 

Description  of,  00, 1802. 

46%  increase,  1905,  over  1904,  06,  266. 

Tonnage,  1911, 16,090 1.,  13,  431. 

ENGINEERS. 

Chiet  of  Engineers.  R.,  81, 164;  83, 159;  83, 
166;  84,  172;  86,  164;  86,  159;  87,  124;  88,  117; 
89,137;  90,123;  91,168;  93,158;  93,172;  94,  157; 
,95, 180;  96, 162;  97,  202;  98,  204;  99,  235;  00, 
26S;  01,  301;  03,  229;  03,  232;  04,  232;  05,  239; 
06, 266;  07, 267;  OS,  284;  09, 293;  10, 335,  369;  11, 
367;  13,  430. 

In  cbaige: 

Capt.  C.  B.  Phillips.    R.,  81, 1010. 

Capt.  J.  Merour,  1881-84.  R.,  81, 1009;  83, 1091; 
83  854. 

c'apt.F.  A.  Hinman,  1884-85.    R.,  84, 1042. 

Capt.  W.  H.  Bixby,  1885-92.  R.,  85,  1060;  86, 
973;  87,1013;  88,868;  89,1048;  90,1115;  91,1361. 

Mai.  W.  S.  Stanton,  1892-96.  R.,  93,  1123;  93, 
1386;  94, 1022:  95, 1314. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1103. 

Capt.  W.  E.  CraighiU,  1897-98.  R.,  97, 1389;  98, 
1242. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  R.,  99, 
1492;  00, 1801;  01, 1488;  03, 1132. 

Capt.  E.  E.  Winslow,  1903.    B.,  03, 1096. 

Capt.  E.  P.  Johnston,  1904-06.  R.,  04, 1480;  05, 
1205;  06, 1147. 

Capt.  E.  I.  Brown,  1907-11.  R.,  07,  1226;  08, 
1282;  09,1276;  10,1406;  11,1625. 

Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1744. 


Assistants: 

R.  Whitford.    R.,  81, 1010. 

J.  D.  Whitford.    R.,  88,  860. 

E.  Eansom.  R.,  83, 1092;  83, 855;  84, 1042;  85, 
1061;  86,  975;  87,  1015;  89,  1060;  90,  1117;  91, 
1353. 

W.  H.  Chadbourn,  jr.    R.,  96, 1104;  97, 1390. 

OPERATIONS. 

1881-83.  Lower  25  m.  of  E.  cleared  of  obstr.; 
750'  of  diking  built,  83, 1072;  86, 976. 

1883-83.    Obstr.  cleared  to  a  point  46  m.  above 
the  mouth,  83, 854;  86,  976. 
1883-84.    250  stumps  removed,  84, 1042. 
1884^86.    EemovaT  of  obstr.  continued,  85, 
1060;  86, 976. 

1885-86.  Eemoval  of  obstr.  from  lower  halt  of 
E.;  oonstr.  of  420 1,  f.  of  pile  dike  and  400 1.  f.  brush 
and  log  dam;  repair  of  old  dikes,  and  230  1.  f.  old 
dikes  removed,  86,  974,  976. 

1886-87.  Kemoval  of  obstr.  from  lower  hall  of 
E.  continued;  dike  and  dam  constr.  near  the  mouth, 
87, 1014, 1015. 

1887-88.  3,465  logs,  snags,  and  stumps,  2,613 
leaning  ti'ees,  and  740  cords  of  brush  and  small  snap 
removed  from  the  chan.,  88,  859. 

1888-89.  1,176  logs,  stumps,  and  sn^s,  re- 
moved from  the  chan. ,  and  905  trees  removed  along 
shore,  89, 1049. 

1890-91.  728  trees,  490  logs,  and  245  cords  of 
brush  cleared  from  the  banks,  and  1,224  snags  and 
logs  and  132  c.  y .  of  mud  removed  from  the  chan., 
91  1352. 

1893-93.  566  large  snags,  11  cords  small  snags, 
328  stumps,  401  trees,  304  logs  removed  from  the 
Chan.,  and  186  stumps,  57  cords  small  brush,  and  861 
trees  and  logs  were  cut  and  hauled  back  on  the 
banks,  93, 1386. 

1893-94.  14  snags,  6  stumps,  36  trees,  and  11 
logs  removed  from  the  chan. ,  and  6  trees  removed  on 
the  banks.  A  plank  dike  176'  1.  built  at  Spring 
Slough,  and  coimected  through  the  swamp  with  the 
left  bank  by  an  earth  dike  440'  1.  Old  earth  dike 
370'  1.  repaired  by  raising  it  18"  and  then  capping  it 
with  logs,  94, 1023.  . 

1894-95.  411  snags,  369  logs,  107  stumps,  and 
218  trees  removed  from  the  chan.,  and  263  trees  cut 
and  hauled  back  on  the  banks,  95, 1315. 

1895-96.  175  trees,  118  logs,  248  snags,  142 
stumps,  and  2  piles  removed  from  the  chan.,  and 
52  logs  hauled  back,  80  trees  cut  and  hauled  back,  2 
trees  trimmed,  and  62  stumps  pulled  on  the  banks; 
44  cords  of  brush  placed  to  repair  a  break  m  the 
bank  above  Hookerton.  A  line  of  levels  run  from 
the  3d  to  the  32d  m.  post  and  gauges  estab.  every  3 
m.,  96, 1104.  _^ 

1896-97.  4,051  c.  y.  dr.,  including  76  sttunps 
and  15  logs,  snags,  and  trees;  2  flats,  68  trees,  26  logs. 
118  snags,  and  98  stumps  removed  from  chan.,  ana 
96  trees  cut  and  hauled  back;  6  logs,  33  snags,  and 
46  stumps  hauled  back  on  the  banks,  97, 1390, 1391. 
1897-98.  162  large  snags,  78  logs,  95  stumps, 
and  48  trees  and  29  cords  small  brush  removed  from 
the  Chan.,  and  10  stumps  hauled  back,  16  treffl 
trimmed  and  13  cords  brush  cut  on  the  banks,  9o, 
1242. 


1  H.  D.  360,  61st,  2d. 


H.  D.  279,  62d,  2d. 


*  Allotment. 
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1898-99.  41  snags,  2  stumps,  14  trees  removed 
from  Chan,  and  4  trees  from  the  banks,  99, 1492. 

1S99-00.  S  logs,  25  snags,  10  stumps,  and  69 
trees  removed  from  chan.  and  85  trees  from  the 
banks,  00, 1801. 

1900-01.  179  logs,  snags  and  other  obstr.  re- 
moved, 01, 1488. 

1901-08.    Maintea.  and  care  of  plant,  03, 1132. 

1903-03.  127  snags  and  other  obstr.  removed, 
03, 1096. 

1903-04.  43  snags  and  other  obstr.  removed, 
04, 1480. 

1904-05.  35  snags  and  other  obstr.  removed, 
OS,  1205. 

1905-06.  167  snags  and  other  obstr.  removed, 
06, 1147. 

1906-07.  234  snags  and  other  obstr.  and  6  cords 
snags  and  brush  removed,  07, 1226. 

1908-09.  638  snags  and  other  obstr.  and  25 
cords  snags  and  brush  removed,  work  being  carried 
above  Snow  Hill  to  Fools  Br.,  09, 1277.. 

1909-10.  390  snags  and  other  obstr.  and  26 
cords  brush  and  small  snags  removed,  10, 1406. 

1910-11.  Snags  and  other  obstr.  removed  by 
U.S.  snag  boat  Tre.7il;  summaries  of  quantities  and 
cost  given;  small  hoisterconstr.,  11, 1525, 1526. 

1911-1!3.  Snaggmg  operations  continued,  12, 
1744. 

PHTSICAL  CHABACTEKISTICS. 

Water-gauge  record,  1889,  91, 1362;  for  1892,  93, 
1386.    Mean  of  water-gauge  readings,  95, 1314. 


Subject  to  freshets,  rising  to  15'  above  1.  w.,  IS, 
431. 

Flows  into  Neuse  E.  32  m.  above  Newbem;  144 
m.l.  Proj.  section,  mouth  to  Stantonsburg,  63  m., 
18,  430. 


PROJECTS. 

By  Capt.  Phillips,  1881,  clearing  creek  of  obstr., 
and  by  dr.  and  diking  to  secure  3'  during  9  months 
of  each  year,  from  mouth  to  Stantonsburg,  70  m.; 
est.,  $40,000,  81,  1010,  1012.  Est.  increased  to 
$78,000,  85, 1060, 1062;  87,  1013;  91, 1351;  98, 1123. 

By  Maj.  Stanton,  1892-93,  dike  at  head  of  Spring 
Slough  across  the  main  chan.  to  increase  the  d.  in 
the  former,  93, 1385. 

Proj.  of  1881  amended  in  1894  to  include  mainten. 
below  Snow  Hill,  96, 1103;  and  in  1899,  to  include 
mainten.  to  Stantonsburg,  00,  268. 

SURVEYS. 

Au.  act  June  14,  1880;  made  by  Capt.  Phillips, 
1880,  81, 1010. 

Minor,  sur.— 87, 1013;  96, 1103;  01, 301. 

Sur.  Grifton  to  mouth  of  the  creek,  made,  1897- 
98,  by  Capt.  Craighill,  98, 1242. 

Of  shoal,  mouth  of  Woods  Slough,  05, 1206. 

Ex.  au.  act  Mar.  3,  1909;  made  by  Capt.  E.  I. 
Brown;  stream  unworthy  of  supple.  imp.,i  10, 359. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  430. 

Maps.    87, 1014;  90, 1118;  98,  Atlas,  23. 


M-173 


LITTLE  CONTENTNIA  RIVER,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  10, 359. 
In  charge.    Capt.  E.  I.  Brown,  10, 


SURVEY. 

Ex.  au.  act  Mar.  3, 1909.  R.,  Capt.  Brown,  unfav. 
except  as  to  snagging  operations  in  connections  with 
similar  work  on  Cont^tnia  Creek,^  10, 359. 


M-180 


TRENT  RIVER,  N.  C. 


APPROPRIATIONS. 


1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 


1894, 
1896, 
1899, 
1902, 
1904, 
1905, 


$7,000, 

10,000, 

5,000, 

10,000, 

10,000, 

3,500, 

5,000, 

5,000, 

5,000, 

4,000, 

2,000, 

2,600, 

*6,500, 

*1,000, 

23,000, 

190?;  *  no,  250, 

1910,  *15,000, 

1911,  *1,000, 

1912,  *8,000, 


79,94. 
80,  840. 
81,1007. 
88, 1089. 
84, 1041. 
86,  978. 
88,  864. 
90, 1120. 
92, 1127. 
95, 131& 
96, 1108. 
99, 1493. 
03, 1135. 
04, 1484 
OS,  1210. 
07, 1230. 
10, 1411. 
11, 1632. 
18,  1752. 


Total,  133,750  (incl.  misc.,  $134,685,  13, 1752). 

COMMERCE. 

Important,  79,  712,  714. 

Navigability  of  the  Trent,  79,  712. 

Decrease  in  transportation  and  insurance  rates 
consequent  upon  imp.,  89, 1056, 1141. 

If  the  R,  were  imp.  above  Trenton  there  would 
probablybe  little  or  no  navigation,  93, 1388. 

The  Wihnington,  Newbem  &  Norfolk  EE. 
parallels  the  E.  to  Newbem  and  much  diminishes 
thetrafflo,  95,  1317. 

Description  of,  00, 1802. 

E.  affords  only  means  of  transportation  to  Tren- 
ton, except  by  wagons,  09,  297. 

1911, 164,808.5 1.,  13,436. 


CONTRACTS. 

1911.  J.  A.  Wilkinson,  lease  of  dr.  No.  1,  $900 
per  mo.,  12, 1751. 

ENGINEERS. 

Chiet  ot  Engineers.    R.,  78, 76;  79, 94,  95;  80, 

123;  81,  163;  83,  158;  83,  166;  84,  171;  85,  165; 
86,160;  87,125;  88,118;  89,137,149;  90,  124;-91, 
158;  92,  159;  93,  172;  94,  168;  95,  180;  96,  162; 
97,202;  98,  204;  99,  236;  00,  268,  277;  01,  302, 
310,  1545;  02,  230;  03,  234;  04,  234;  05,  241;  06 
258;  07,270;  08,287;  09,296,315;  10,339;  11,361; 
12,  434. 

In  charge; 

Capt.  C.  B.  PhiUips,  1878-81.  R.,  78, 76;  79, 711; 
80  838 

Capt.' J.  Mercur,  1881-84.  R.,  81, 1007;  82, 1088; 
83,  863. 

Capt.  F.  A.  Hmman,  1884-86.    R.,  84, 1041. 

Capt.  W.  H.  Bixby,  1885-92.  R.,  86,  1062;  86, 
976;  87,1016;  88,86^,  89,1052,1140;  90, 1119;  91, 
1355. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1125;  93, 
1387;  94, 1025;  95, 1316. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1106. 

Capt.  W.  E.  CraighiU,  1897-98.  R.,  97, 1391;  98, 
1243. 

Capt.  E.  .W.  Van  C.  Lucas,  1899-01.  R.i  99, 
1493;  00, 1802;  01, 1490, 1646, 1650;  03, 1134. 

Capt.  B.  E.  Winslow,  1903.    R.,  03, 1099. 

Capt.  E.  P.  Johnston,  1904r^)6.  R.,  04, 1483;  05, 
1209;  06, 1150. 

Capt.  Earl  I.  Brown,  1907-11.  R.,  07, 1229;  08, 
1284;  09, 1279;  10, 1410;  11, 1531. 

Maj.  H.  W.  Stickle,  1912-.    R.,  13, 1751. 


■H.D.322,61st,2d.    2H.D.208,61st,2d.    sEeduced  by  $1,760  trans,  to  Neuse  E.,  10,1411.    *Allotted. 
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Assistants: 

J.  M.  Wolbrect.    B.,  79,  713. 

B.  Bansom.  B.,  80,  840:  81,  lOOS;  83,  1089; 
83,  853;  84, 1041;  85, 1063;  86,  978;  87, 1018;  88, 
864;  89, 1054;  90, 1121;  91, 1357. 

E.  D.  Thompson.    E.,  87, 1019;  89,  1054. 

W.  H.  Chadbourn,  jr.    B.,  96, 1107. 

OBSTRUCTIONS. 

The  br.  of  the  Atlantic  and  North  Carolina  EE. 
Co.  considered  an  obstr.  to  navigation,  and  orders 
issued  by  the  War  Dept.  lor  its  alteration  in  1894-95, 
95, 1317;  made,  1896,  96, 1107. 

OPEKATIONS. 

1879-80.  2  cut-ofls.  opened  and  w.  and  snags, 
logs,  and  similar  obstr.  removed  from  Quaker  Br. 
to  Trenton,  80,  840. 

1880-81.  Logs,  snags,  stiunps,  and  similar 
obstr.  removed  between  Quaker  Br.  and  PoUoks- 
ville,  and  25,000  c.  y.  of  material  dr.  from  chan., 
81, 1007, 1008. 

1881-83.    18,000  c.  y.  dr.  from  chan.,  83, 1089. 

1883-83.  1,800  trees  removed  from  the  banks, 
and  73  logs  from  chan.,  83,  853. 

1883-84.  25,000  c.  y.  dr.  from  basin  and  chan. 
460  logs,  snags,  and  stumps  and  278  trees  removed, 
and  44  piles  for  revet,  driven,  84, 1041. 

1884-85.  Turning-basin  at  Trenton  completed 
by  solid  revet,  wall ,  and  by  redr.  of  basin  to  6'  1.  w. ; 
617  logs  and  stumps  and  11,825  c.  y .  of  material  re- 
moved from  B..,  85, 1062. 

1886-87.    Minor  obstr.  removed,  87, 1017. 

1887-88.  270  logs,  trees,  and  snags  removed 
from  E.  Chan.,  and  107  trees  trimmed  on  the  banks, 
88, 864. 

1888-89.  1,008  trees,  snags,  and  stumps,  49 
cords  small  snags,  and  14,677  c.  y .  removed  from  the 
Chan.,  89, 1053. 

1890-91.  1,273  snags  and  stumps  removed  from 
the  Chan.,  and  796  trees  and  187  cords  of  brush 
cleared  from  the  banks,  91, 1356. 

1893-94.  Chan.  2,086'  1.  dr.  below  Trenton,  and 
400  c.  y.  dr.  from  the  turning-basin  at  Trenton. 
Bepairs  made  to  the  revet,  of  the  banks.  529  logs, 
353  snags,  77  trees,  39  stumps  removed  from  the 
chan.,  and  80  overhanging  trees  from  the  banks. 
94, 1025. 

1894-95.  Cut  10'  X  18',  and  3'-4'  d.  dr.  through 
the  shoals  below  Trenton,  95, 1317. 

1895-96.  4,837  c.  y.  dr.,  306  snags,  and  187  logs 
removed  from  the  chan.,  and  58  overhanging  trees 
and  3  logs  removed  from  the  banks,  96, 1107. 

1897-98.  40  large  snags,  27  logs,  4  stumps,  and 
12  trees  removed  from  the  cnan.,  and  18  trees  hauled 
back  and  3  stumps  pulled  and  hauled  back  on  the 
banks,  98, 1243. 

1899-00.  28  logs,  36  trees,  25  snags,  11  stumps, 
and  121  piles  removed  from  chan.,  and  32  trees 
from  banks,  00, 1802. 

1900-01.  Chan.  d.  to  Trenton  restored  by  dr.; 
44  snags  and  other  obstr.  removed,  01, 1490. 

1903-03.  189  snags  and  other  obstr.  removed, 
03, 1099. 

1903-04.  574  obstr.  removed,  brush  cut  and 
other  work  of  mainten.  done,  04, 1483.  2,486  c.  y. 
dr.,  04, 1484. 

1904-05.  939  c.  y.  dr.;  48  snags  and  other  obstr. 
removed,  05, 1209. 

1906-06.  90,031  c.  y.  dr.  and  -168  stumps  and 
logs  removed,  06, 1150.  Walls  of  turning-basin  at 
Trenton  repaired  with  36  piles  and  89  1.  f.  sheet 
piling,  06, 1151. 

■  1906-07.  Proj.  completed  excepting  that  por- 
tion inserted  in  compliance  with  publicresol.  No.  22, 
approved  Mar.  4,  1907,  au.  chan.  6'  d.  over  Foys 
Plats,  above  Newbem;  39,436  o.  y.  dr.,  333  logs, 
snags  and  other  obstr.  removed,  and  obstr.  trees 
and  brush  removed  from  banks,  07, 1229, 1230. 

1907-08.  1,343  c.  y.  dr.,  78  snags,  stumps,  logs 
and  tre^  removed,  and  banks  cleared  of  obstr. 
brush  and  trees,  08, 1284. 

1908-09.  23,456  c.  y.  dr.,  135  snags  and  other 
obstr.  removed,  209  trees  on  banks  cut  or  trimmed. 


and  40  cords  brush  removed,  09,  1281.  6'  chan. 
over  Foys  Flats  completed,  09, 1279. 

1909-10,  963  c.  y.  dr.,  165  snags  and  other  obstr. 
removed,  and  62  trees  and  3*  cords  brush  cut  from 
banks,  10, 1410. 

1910-11.    U.  S.  dr.  Scitppcraomo removed  20,264 

0.  y.  of  material  and  107  logs,  secunng  chan.  4'  x  40* 
for  10  m.    Proj.  about  80%  completed,  11, 1531-32. 

1911-13.  Dr.  No.  1  removed  15,108  o.  y.  r.,  10 
stumps,  and  119  logs,  completing  83%  of  chan.  Snag 
boat  Trent  removeid  1,274  o.  y.  mud,  7  logs,  13 
stumps,  and  2  saw  logs,  restoring  chan.  to  9.3' 
m.  1.  w.,  13, 1751. 

FHTSICAIi  CHABACTEBISTICS. 

General  description,  79,  713;  89,  1140.  Obstr., 
snags,  sand  bars,  fallen  and  overhanging  trees,  etc., 
79, 712,  713. 

Water-gauge  record  for  1892,  93,  1388.  If  the 
chan.  above  Trenton  were  cleared  out,  as  much 
benefit  would  be  obtained  from  the  increased  drain- 
age as  by  navigation.  93,  1388.  In  1895  the  1.  of 
the  shoals  over  which  there  was  not  a  practicable 
w.  3'  deep  had  increased  to  3,400',  95, 1317. 

Description  of,  above  Trenton,  96, 1317.  Avail- 
able d.  1898  in  the  next  m.  below  Trenton,  18"  at 

1.  w.,  98, 1243. 

PROJECTS. 

B_y  Capt.  Phillips,  1870,  imp.  below  Trenton,  to 
secure  3'  at  the  extreme  low  summer  stage  of  the  R., 
by  removal  of  snags,  fallen  and  leaning  trees,  by 
dr.,  and  by  dike  and  dam  constr.;  est.,  S22,000,  79, 
711,  714.  Est.  increased  in  1885  and  1887  to  159,000, 
87, 1017. 

By  Capt.  Bixby,  1889,  imp.  of  the  B.  from  Trenton 
to  Upper  Quaker  Br.  by  clearing  out  natural  obstr., 
from  Trenton  upward;  for  small  SS.  over  the  first 
30  m.,  and  for  pole  boats  over  the  remaining  13  m. 
up  to  Upj>er  Quaker  Br.;  est.,  $13,000.  This, 
together  with  the  amount  required  for  completion 
of  the  prior  proj.,  made  a  total  for  completion  in 
1890,  of*16,5«).    89, 1140;  90, 1120;  93, 1126. 

Proj.,  1892,  amended  by  Maj.  Stanton  to  include 
mainten.  below  Trenton,  96, 1106. 

Proj.  of  1879  amended  by  Lt.  Col.  Heap  in  1896 
to  provide  only  for  mainten.  of  a  chan.  3'  x  30'  below 
Trenton,  96, 1106. 

In  1896  Lt.  Col.  Heap  est.  an.  mainten.  would  cost 
|2;500,  96, 1107. 

JSxtended,  1902,  to  provide  for  dr.  below  the 
Atlantic  &  North  Carolina  EB.  br.  to  8';  est.  S24,000 
01, 1551;  03, 230. 

Letter  of  Mr.  C.  E.-  Foy  in  favor  of  imp.,  01, 1549. 

Act  June  25,  1910,  au.  dr.  chan.  4'  Newbem  to 
Trenton,  and  removing  obstr.  stumps,  snags,  etc.; 
est.,  $15,000,  and  $2,000  an.  mainten.,  10, 339. 

SURVEYS. 

By  J.  M.  Wolbrect,  1878,  an  ex.    B.,  79, 713. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt 
Bixby,  89, 1140. 

Minor  ex.,  etc.  (Shoals  below  Trenton;  Trenton 
to  Upper  Quaker  Br. ,  93, 1388),  97, 1391.  (Vicinity 
of  wagon  br.  at  Trenton,  00, 1802.) 

Mouth  to  Trenton,  with  view  to  8',  m.  1.  w.  to 
wharves  at  Newbem;  chan.  8'  x  60',  Newbem 
through  Foys  Plats  to  Polloksville,  and  chan.  30'  x 
4'  m.l.  w.  from  Polloksville  to  Trenton;  consid- 
ered worthy  of  imp.  at  Newbern  only,'  01,  1545, 
1546, 1550,  1551. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view  to 
8',  Newbem  to  Trenton.  B.  by  Capt.  Brown, 
1907  and  1908;  est.,  $15,000  for  4'  up  to  Trenton,* 
09,  315. 

Pre.  ex.  au.  act  Mar.  3, 1909.  R.  by  Capt.  Brown 
(not  considered  advisable  to  extend  scope  of  existing 
proj.,s  11, 382. 

Cong,  docs.,  etc.,  relating  to  exs.,  sur.,  plans,  etc., 
13, 435. 


89, 1054;  93,  Atlas,  24,  25;  95, 1318. 


1  H.  D.  121,  56th,  2d. 


2  H.  D.  1471,  60th,  2d. 


8  H.  D.  1092,  61st,  3d. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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M-305    PAMLICO    SOUND   TO   BEAUFORT   INLET,   N.    C. 
(Inland  waterway  via  Adams  Cr.) 


APPEOPRIATIONS. 

1907,  $200,000,07,1232. 

170,000,08,1286. 

135,000,  09, 1283. 

10,000, 10, 1415. 

2,000,  la,  1756. 


1908, 
1909, 
1910, 
1912, 

Total,    517,000  (incl.    misc.,    $517,001.60,    18, 
1756). 

COMMEKCE. 

Inl911,  40,828  t,  13, 1767. 

CONTKACTS. 

1908.  Maryland  Dredging  &  Contractiiig  Co., 
dr.,  lOJtc.  y.,09, 1283. 

1909.  G.  &  W.  Mfg.  Co.,  constr.  liighway  br. 
over  Core  Creek,  09, 1283. 

1910.  Blalook  &  Hartsfleld,  constr.  fender  ps. 
for  Core  Creek  Br.,  prices  given,  11, 1639. 

ENGEVEEKS. 

Chief  of  Engineers.  K.,  07,  271;  08,  289;  09, 
298;  10,  341;  11,  364;  13,  438. 

In  cbarge: 

Capt.  E.  I.  Brown,  1907-11.  B.,  07,  1231;  08, 
1286;  09, 1281;  10, 1413;  11, 1536. 

Maj.  H.  W.  Stickle,  1912-.    B.,  13, 1765. 


LEGAL  PBOCEEDINGS. 

Addl.  land  was  acquired  for  riglit  of  way,  viz:  5 
tracts  of  land  (317.63  acres)  acquired  by  condemna- 
tion proceedings  lor  sum  of  $4,767.22,  11, 1636. 

OPEBATIONS. 

1907-08.  Condemnation  proceedings,  etc.,  for 
necessary  land  carried  on,  08, 1286. 

1908-09.  227.45  acres  land  bought,  timber  felled 
and  ground  partly  cleared,  09, 1281.  1,250,827  c.  y. 
dr.;  work  started  on  highway  br.,  09, 1282. 

1909-10.  38.3  acres  land  bought,  10,  1413. 
2,201,412  0.  y.  dr.;  work  continued  on  Core  Creek 
Br.,  10, 1414. 

1910-11.  1,115,137  c.  y.  dr.;  br.  across  Core 
Creek  completed;  fender  ps.  constr.  for  br.,  11. 
1537. 

1911-13.  Constr.  of  concrete  fender  piles  com- 
pleted; entire  waterway  completed,  13, 1755. 

PROJECTS. 

By  Capt.  Brown,  1907,  for  chan.  10'  d.,  with 
bottom  w.  of  90',  through  land  portion  and  125' 
through  water  portion;  est.,  $550,000,'  07,  271. 

SUB  VETS. 

T^or    location    of    route,    07,    1231;  08,    1286. 
Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
13, 438. 
Maps.'    Beaufort  Inlet,  13, 1760. 


M-336 


CORE  SOUND,  N.  C.^" 


COMMERCE. 

i  Principally  in  fish,  oysters,  clams,  etc.,  to  Beau- 
ort  and  Newbern,  93, 1374. 

ENGINEERS. 

Chief  of  Engineers. 


R.,  95, 191,  00,  265,  2T7. 


In  charge.    Maj.  "W.  S.  Stanton,  1892-95.    R., 
96, 1373. 

PHYSICAL  CHARACTERISTICS. 

Sound  is  25  m.  1.  between  Pamlico  Sound  on  the 
ne.  and  the  "Straits"  on  the  sw.,  95, 1374. 
Description  of,  95, 1374. 


PROJECTS. 

After  sur.  of  1837,  est.  that  $66,000  would  be  re- 
quired for  imp.    H.  D.  482, 55th,  2d. 

SUR  VETS. 

Sur.,  1837.    H.  D.  482, 55th,  2d. 
Ex.  an.  act  Aug.  17,  1894;  made,  1896,  by  Mai. 
Stanton  (R.  untav.),  95, 1373. 


M-236(a) 

ENGINEERS. 

Chief  of  Engineers.    B.,  91, 170, 1426;  95, 191. 

In  charge: 

Capt.  W.  H.  Bixby,  1890.    B.,  91, 1425. 
Maj.  W.  S.  Stanton,  1892-95.    B.,  95, 1372. 
Assistant.    Lt.  M.  M.  Patrick.    B.,  91, 1427. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  oneofseveralinlets  which  formerly 
crossed  the  narrow  strip  of  sand  beach  lying  between 
the  Atlantic  Ocean  and  Core  Sound  at  a  point  about 


DRUM  INLET,  N.  C. 


50  m.  s.  of  Cape  Hatteras,  25  m.  s.  of  Ocracokd  Inlet, 
and  26  m.  n.  of  Cape  Lookout,  91, 1426. 

In  1896  they  were  exactly  as  described  in  B.  of 
1890,  an  unbroken  beach  3,000'  to  4,000'  across  from 
ocean  to  sound,  and  6  J'  above  m.  1.  w.,  95, 1372. 

SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Bixby  (R.  unfav.),  91, 1426. 

Ex.  Portsmouth  to  Cape  Lookout  au.  act  Aug.  17, 
1894;  made  by  Maj.  Stanton,  1896  (R.  unfav.),  95, 
1372. 


M-236(b)     CORE    SOUND    TO    NEWPORT    RIVER,    N.    C. 


COMMERCE. 

Value,  1909,  $1,227,000;=  1,000  small  boats  traverse 
water. 

ENGINEERS. 

Chief  of  Engineers.    R.,  13,  462. 


Boards: 

BERH.    R.,  fav.  to  1911  est.s 

Division  Engineers.    R.,  unfav.  to  1911  est.' 

In  charge: 

Capt.  E.  I.  Brown,  13,  421. 
Capt.  L.  H.  Eand,  13,  421. 
Maj.  H.  W.  Stickle,  13,  421. 


» H.  D.  84, 59th,  2d.       2  Sur.— B.  Jan.  6, 1837;  est.  $55,000.    (H.  D.  482,  66th,  2d.)       a  n.  D.  646, 62d,  2d. 
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PLANS  AND  PEOJBCTS. 

Protected  ehsa.,  Core  Sound  to  Beaufort  and 
vicinity  lor  small  vessels,  5'  x  40'.' 


SURVEY. 

Pre.  ex.  chan.  via  Taylors  Creek  or  Carrot  Isld 
Slougli,au.  act  June  25  1910;  Rs-by  Capt.  Brown, 
1910  and  1911;  est.,  $30,000,  with  $2,000  an.  main  tea., 
local  cooperation  to  pay  one-tliird,'  13,  462. 

Map.i 


M-230(a)     CARROT  ISLAND  SLOUGH,  AND  LEWIS  THOR- 
OUGHFARE, N.  C. 


ENGINEERS. 

Chief  of  Engineers.    B.,  04,  244, 1505. 
Boards.    BEBH.    B.,  04, 1508, 1509. 

In  charge: 

Capt.  E.  W.  Van  C.  Lucas.    B.,  04, 1505. 
Capt.  E.  E.  Winslow.    B.,  04, 1509. 

PHYSICAL,  CHABACTEBISTICS. 

Details:  Waterway  part  of  proposed  inland  water- 
way to  Beaufort,  etc.  Thelstpartoftheroute, Car- 
rot Isld.  Slough,  is  a  shallow  passage  between  Bird 


Isld.  and  Carrot  Isld.;  the  2d  part  of  the  route  be- 

fins  at  the  waterfront  of  Beaiofort  and  extends  to 
tuUdiead  chan.;  the  3d  part  of  the  route  from 
Bullihead  chan.  through  Lewis'  Thorouglitareruiis 
between  a  number  of  nearby  islds.,  04, 1509. 

SUBVEY. 

Ex.  and  sur..  Middle  Marshes  to  Newport  R., 
au.aotJunel3,1902;  made,  1902-03,  by  Capt:  Lucas 
and  Capt.  Winslow,  resp.;  est., 145,000.  (B.unlav, 
to  immediate  imp.),' 04, 244, 1505). 


M-331(a)  THOROUGHFARE  BAY,  AND  THOROUGHFARE 
LEADING  FROM  CORE  SOUND  INTO  CEDAR  ISLAND 
BAY,  THENCE  TO  NEUSE  RIVER  AND  PAMLICO  SOUND, 

N.  C. 

BNGINBBBS.  SUBVEY. 

Chief  of  Engineers.    B.,  10,  360.  Pre.  ex.  au.  act  Mar.  3, 1909,  wifli  view  to  securing 

In  charge.    Capt.  Earll.  Brown.    10,329.  chan.  6' x  60',  B.  by  Capt.  Brown  (unfav.),*  10,360. 


M-357(a) 

APPROPRIATIONS. 

1836,   «$5,000 

1881,  30,000,81, 

1882,  625,000,82, 
1884,   20,000,84, 


BEAUFORT  HARBOR,  N.  C. 


1888, 
1890, 
1892, 
1896, 
1902, 
1904, 
1905, 
1907, 
1910, 
1911, 
1912, 


15,000,86,. 

35,000,88, 

15,000,90, 

10,000,93, 

6,000,96, 

3,000,03, 

*1,000,  OS, 

2,000,05, 

22,000,07, 

32,676,  10, 

5,000,  11, 

5,000,  13, 


1013. 

1093. 

1039. 

989. 

878. 

1134. 

1139. 

1116. 

1137. 

1213. 

1213. 

1234. 

1418. 

1541. 

1760. 


Total,  230, 676  ($231,402.60,  inc.  sales,  12,1760. 

COMMERCE. 

Draft  of  vessels  seeMng  entrance,  81, 1015. 

Importance  of  the  H.,  81,  1014;  83,  1096;  86, 
1079;  87, 1036. 

Description  of,  00, 1808;  11,  367. 

Of  1901,  about  72,000  t.,  increase  of  32,000  over 
1899;  oysters,  fish,  lumber,  and  produce,  03,  232. 

C.  valued  at  about  12,500,000,  1898,  08,  292; 
$2,430,000,  13;  443. 

Imp.  tends  to  prevent  rise  in  rates,  10,  344. 

Traffic,  1911-12,  74,085  t.,  12, 1761. 

CONTRACTS. 

1888.  P.  Linehan  &  Co.,  st:,  $2.95  per  t.,  87, 
1034. 


1889.  C.  T.  Caler,  dr.,  37Jitc. y.  F.H.Smith, 
St.,  $2.19  per  t.,  89, 1070. 

1890.  Alabama  Dredging  &  Jetty  Co.,  dr.,  33M 
o.  y.,  91, 1370. 

1910.  Mitchell  &  Co.,  dr.  221,408  c.  y.  at  lOJ* 
u.  y.,  11, 1542.    Annulled  Nov.  18,  13, 1760. 

1911.  D.  C.  Mackey,  dr.,  lOJ*  c.  y.,  13, 1761. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 125;  81, 164;  83, 
169,  1096;  83,  166;  84,  169;  85,  168,  1082;  86, 164; 
87,128;  88,121;  89,140;  90,126;  91,161;  93,161; 
93, 174;  94, 160;  95,183;  96,165;  97,204;  98,206; 
99,238;  00,271;  01,304,1511;  03,231;  03,236, 
04,  236;  05,244;  06,  261;07,  273;  08, 291;  09, 300; 
315;  10, '343;  11,366;  13,441. 


Boards: 

BEEH.    B.,  88, 1096.    (See  Projects.) 
(Cols.  Tower,  Newton,  and  Lt.  Col.  Abbot.) 

In  charge: 

Capt.  C.  B.  Phillips,  1880-81.    R.,  81, 1013. 

Capt.  J.  Mercur,  1881-84.  R.,  82, 1093, 1094;  83, 
855. 

Capt.  F.  A.  Hinman,  1884-85.    R.,  84, 1039. 

Capt.  W.  H.  Bixby,  1885-91.  R.,  85, 1076, 1080; 
86,  986;  87, 1030;  88,  875;  89, 1066;  90, 1131;  91, 
1367. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1137;  93, 
1395;  94, 1031;  95, 1323. 

Lt.  Col.  D.  P.  Heap,  1896.    B.,  96, 1115. 

Capt.  W.  E.  Craighill,  1897-98.  R.,  97, 1396;  98, 
1247. 


iH.  D.  S46,  62d,  2d. 
2H.D.  210,58th,  2d. 
»H.  D.405,  61st,2d. 
4H.  D.  482,55th,2d. 

f  Part  of  $30,000,  $5,000  ol  which  was  applied  to  the  inland  navigation  from  Beaufort  H.  to  Newbcm, 
83, 166,  855. 
^Allotment. 


rSee  pp.  14-22  fori 
Lexplanations,  etc. J 
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Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  K.,  99, 
M98;  00, 1808;  01, 1496, 1517, 1629;  03, 1137. 

Capt.  E.  E.  Winslow,  1903.    R.,  03, 1102. 

Capt.  E.  P.  Johnston,  1904-06.  B.,  04, 1486;  05, 
1212;  06, 1153. 

Capt.  Earl  I.  Brown,  1907-11.  K.,  07, 1233;  08, 
1288;  09, 1285;  10, 1417;  11, 1540. 

Maj.  H.  W.  Stickle,  1911-.    R.,  13, 1769. 

Assistants: 

C.  M.Yeates.    R.,  81, 1014. 

B.Bansom.  R.,  83, 1094;  83,866;  84,1040;  85, 
1077;  86,985;  87, 1034;  88,878. 

H.  F.  Price.    R.,  86, 1078. 

E.  D.  Thompson.  R.,  87,  1035;  88,  879;  89, 
1070;  90, 1134. 

W.  H.  Chadhoum,  jr.    R.,  91, 1370;  93, 1139. 

OPERATIONS. 

1881-83.  2  scows  huilt  by  hired  labor;  30  1.  t. 
of  j.  built,  83,  1093, 1094;  86,  989. 

1883-83.  7.  at  Shackleford  Ft.  extended  to 
535'.  2  scows  and  temporary  wharf  and  tramway 
built.  Work  done  by  hired  labor,  83,  855,  856. 
Cost  of  j.,  and  satisfiEictory  action  of,  83,  857;  86, 
989. 

1883-84.  Repairs  by  hired  labor  to  j.,  sand 
fences,  and  wharf,  84, 1039. 

1884-85.  J.  400'  1.,  built  on  n.  side  of  Shackle- 
ford  Pt.,  2,300'  e.  of  main  j.  Main  j.  covered  with 
concrete;  superstr.  3'  x  6'  x  444'.  Repairs  to  sea 
endofmainj.;  721 1.  y.  of  shore  revet. laid  between 
main  and  e.  j.  At  Macon  Pt.  a  breach  was  closed 
by  4201.  f.  ofcribwork,  small  receiving  wharf  constr. 
and  a  j .  started  ne.  of  the  fort.  Work  done  by  hired 
labor  and  purchase  in  open  market.  85, 1076, 1077; 
86,990. 

'<  18S5-S6.  -Strengthening  js.  at  Shackleford  Pt. 
and  placing  100 1.  f.  of  shore  protection  between  the 
js.  Extension  of  J.  No.  1  at  Fort  Macon  Pt.  120'; 
commencement  of  J.  No.  2,  and  rebuilding  landing 
wharf,  86, 165, 987,  990. 

1886-87.  1,119  t.  St.  placed  in  works  at  Fort 
Macon  Pt.,  Cove  Sound,  and  Shackleford  Pt.,  87, 
1032,  1034. 

1887-88.  271 1.  St.  placed  along  40'  of  surface  of 
main  j.;  8  blocks  of  concrete  and  2,400  bus.  oyster 
shells  added  to  same;  10  t.  St.  placed  on  middle  j.; 
695  t.  St.  added  to  e.  j.;  repairs  to  landing  wharf, 
field  quarters,  tramroad  trestles,  and  derricks;  31 1. 
St.  and  7cords  brush  built  into  138 1.  f.  of  shore  revet. ; 
44 1.  St.  and  22  cords  brush  built  into  488 1.  f.  of  shore 
revet.;  26 1.  st.  placed  at  main  js.;  88, 877. 

1888-89.  1,443  t.  St.  placed  in  js.;  10,480  c.  y. 
dry  89, 1071. 

1889-90.  1,800c. y.dr.;  5,190t.rubblest.placed 
in  js.^5,724  1.  f.  sand  fences  built;  2,924  1.  f.  shore 
revet,  raised,  90, 1134, 1135. 

1890-91.  280 1.  f.  of  brush  and  st.  revet,  built  at 
Shackleford  Pt.,  91, 1369. 

1891-93.  9,989  c.  y.  sand  dr.  from  bar;  repairs 
ts,^d  tenbes  at  Fort  Macon  and  Shackleford  Pts., 
93, 1140. 

1893-93.  20,685  c.  y.  dr.,  and  minor  repairs  to 
sand  fences  in  progress,  93, 1395. 

1893-94.  7  js.  of  brush  and  st.  aggregating  688' 
built,  2,384 1.  f .  sand  fences  built,  1,328 1.  f.  repaired, 
4,378 1.  f.  raised,  21,548 1.  f.  filled  under,  and  refilled 
under  with  sand;  and  150'  of  oyster-shell  dike  built, 
94, 1032. 

1894-95.  5,038  e.  y.  dr.;  2  js.  of  brash  aggre- 
gating 110'  built;  16  low  groins'of  board  palings  ag- 
gregating 637'  constr.;  9,210  1.  f.  sand  fences  built, 
16,714 1.  f.  filled  in,  and  8,032 1.  f.  repaired,  95, 1324. 

1895-96.  1,056 1.  f.  sand  fences  built,  23,332  1.  f. 
raised,  and  46,814  1.  f.  filled  in^  and  24  1.  f.  brush  j. 
constr.  in  extension  of  brush  jsl  and  minor  repairs 
made  to  the  latter,  96, 1116. 

1896-97.  2,036 1.  f.  sand  fences  built,  8,390  1.  f. 
raised,  56,676  1.  f.  filled  in,  3,267  1.  f.  repaired,  and 
minor  repairs  made  to  brush  js.,  97, 1396. 

1897-98.  3,041 1.  f.  sand  fences  built,  6,866  1.  f. 
raised,  42,984  1.  f.  filled  in,  and  5,300  1.  f.  repaired, 
98, 1247. 

1898-99.  3,069  1.  f.  sand  fences  built,  8,025  1.  f. 
raised,  41,676 1.  f.  filled  under,  and  5,680 1.  f.  repaired, 
99, 1498. 


1899-00.  12,376  I.  f.  sand  fences  built,  16,626 
1.  f.  raised,  22,916  1.  f.  filled  under  and  6,768  1.  f.  re- 
paired, and  32 1.  f.  brush  j.  repaired,  00, 1808. 

1900-01.  766  1.  f.  sand  fences  built,  19,276  1.  f. 
raised,  16,965  1.  f.  filled  under,  and  937  1.  f.  repaired, 
01, 1495. 

1908-03.  772  I.  f.  sand  fences  built,  18,892  1.  f. 
built  higher,  2,023  1.  f.  repaired,  18,086  1.  1.  filled 
under,  and  Bermuda  grass  planted,  03, 1102. 

1903-04.  632  1.  f.  sand  fences  built,  16,252  I.  f. 
raised,  2,334  1.  f.  repaired,  28,821  1.  f.  filled  under, 
1,712 1,  f.  banked  with  sand,  132 1.  f.  low  groins  built, 
and  B  ermuda  grass  planted  to  prevent  sand  drifting 
away,  04, 1486. 

1904-05.  12,227  c.  y.  dr.,  grass  and  trees  planted 
at  Fort  Macon,  2,832  1.  f.  sand  fences  constr.,  4,152 
1.  f.  raised,  2,768 1,  f.  repaired,  11,686 1.  f.  filled  under, 
and  452 1.  f.  plank  groms  constr.,  05, 1212. 

1905-06.  1,366  1.  f:  sand  fence  built,  6,448  1.  f. 
raised,  3,686  I.  f.  repaired,  13,492  1.  f.  filled  under, 
and  290 1.  f.  groins  built,  06, 1153. 

1906-07.  383.83  t.  st.  removed  from  old  j.  and 
303.83  t.  used  in  constr.  2  new  js.;  65.6  cords  brush 
cut  for  \ise  in  js.,  07, 1234. 

1907-08.  1,890  t.  St.  removed  from  old  j.,  1,970 
t.  placed  in  2  new  js.,  50  cords  of  brush  cut  and 
bundled,  1,088 1.  f .  sand  bag  groins  built  and  842 1.  f. 
repaired,  08, 1288. 

1908-09.  2,080  1.  f.  sand  bag  js.  and  4,800  1.  t. 
sand  fences  buUt,  7,038  1.  f.  sand  bag  fences  raised, 
6.665  1.  f.  sand  fences  filled  imder,  and  27,976  c.  y. 
dr.,  09, 1285. 

1909-10.  694  1.  f.  sand  fences  built,  1,694  1.  f. 
filled  under,  684  1.  t.  raised,  362  1.  f.  repaired,  and 
424  sand  bags  filled  and  placed,  10, 1417. 

1910-11.  Sand  fence  at  Fort  Macon  and  Shack- 
leford Pt.  built  and  repaired,  11,  1640,  1641.  Dr. 
of  Bulkhead  Shoal  abandoned,  and  st.  and  oyster 
shell  training  wall  au. ;  quantities  of  material  placed 
in  training  wall  given,  11, 1641. 

1911-13.  810'  sand  fence  built,  214.59  t.  st. 
placed  in  j.  at  Shackleford  Pt.;  152,927  c.  y.  dr.  by 
contract,  and  4,094  c.  y.  dr.  by  U.S.,  13, 1769. 

PHTSICAI,  CHARACTERISTICS. 

Recession  of  Shackleford  Pt.,  81, 1016;  83, 1094, 
1097:  84, 170;  85, 168;  86,  987. 

Direction  of  tidal  currents,  83, 1097. 

Change  effected  by  j.  built  in  1883,  83, 856. 

Orig.  condition  of  the  H.,  88, 875. 

Description  of,  94, 1032,  1033;  95, 1323;  96, 1116. 

Chan.  1'  less  over  Bulkhead  Shoal,  1901,  01, 304. 

Js.  have  prevented  inlet  winding  and  shifting,  but 
d.  deterioration  in  main  chan.  quite  rapid  from  lack 
of  scour— inlet  too  w.,  11, 367. 

PROJECTS. 

By  Capt.  Phillips,  1880,  3  is.  of  random  st.  to 
prevent  further  abrasion  of  Shackleford  Pt.,  and 
dr.  of  2  Chans,  and  a  turning-basin  near  Beaufort; 
est.,  882,103.38,  81, 1013,  1017. 

In  1881  Capt.  Mercurrecom.  system  of  js.  for  pro- 
tection of  Shackleford  Pt.,  of  random  St.,  about  300' 
1.,  and  spaced  about  300'  apart,  83,  1095.  Plan 
approv.  by  BE.,  with  recom.  that  js.  should  be 
founded  upon  mattresses,  83,  1098.  Concurred  in 
by  the  Chief  of  Engineers,  and  approv.  by  Sec.  War, 
83, 1096. 

In  1884  Capt.  Bixby  recom.  expansion  of  the  proj. 
to  cover  the  protection  of  Fort  Macon  Pt.  from 
erosion,  by  shore  protection  and  js.,  85,  168,  1081. 
Alter  an.  expend,  of  $75,000  on  previous  projs., 
est.,  1886, 184,000  would  be  required  for  the  complete 
protection  of  Shackleford  and  Fort  Macon  Pts., 
and  the  formation  of  a  dr.  chan.  6'  x  100'  m.  1.  w. 
from  Bulkhead  Chan,  to  Beaufort,  86,  989;  87, 
1030;  91, 1368;  97, 206. 

Immediate  proj.,  1896,  held  to  be  mainten.  of  js. 
and  sand  fences  at  Fort  Macon  and  Shackleford  Pts., 
96, 1116. 

E.  and  H.  act.  Mar.  2, 1907,  au.  j.  repaired  and  new 
js.  and  shore  protection,  09,  361. 

E.  and  H.  act,  June  25,  1910,  au.  expend,  of 
$27,676  for  chan.  to  Beaufort  from  Norfolk-Beaufort 
waterway,  by  way  of  Gallants  Chan.;  and  $1,500  an. 
for  mainten.,  10, 344.     ■ 

Proj.  of  1910,  66%  done,  13,  443. 
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SimVETS. 

Au.  act  June  14,  18«0,  80,  12S;  made  by  Capt. 
Phillips,  1880,  81, 1013. 

Sur."ol  Shackleford  Banks,  1881,  83, 1094. 

Listotsurs.,  81, 1015;  88, 1096;  86,989. 

Bulkhead  Shoal  (Map),  01, 1495. 

Sur.  of  bar  ohan.  (See  Beaufort  Ihlet—water- 
way  from  South  Mills,  N.  C,  etc.) 

Ofshorelines,  07, 1233. 

OfentireH.,  08, 1288. 

Ex.  and  sur.  au.  by  E.  and  H.  act.  Mar.  2,  1907, 
with  view  to  25'  chan.  across  bar,  reported  1907  and 
1908.    Imp.  to  extent  of  25'  not  recom., '  09,  316. 


Ex.  for  chan.  10'  x  60',  Beaufort,  thence  to  and 
through  Bulkhead  Ghan.,  au.  by  R.  and  H.  act, 
Mar.  3, 1909."    Est.,  J27,676,  10,  360. 

H.  E.  doe.,  etc.,  referring  to  exs.,  but.,  etc.,  03, 
236;  09,315;  10,344,360;  11,367;  13,442. 

Maps.i  2  83,  856;  8S,  1076;  89,  1072;  90,  1136; 
98,  Atlas,  27,  28,  29,  30;  93,  1396;  94, 1032;  Bulk- 
head Shoal,  01, 1496;  18, 1760. 


M-as^Cb)      BEAUFORT,  N.  C.     (Breakwater  at.) 


COMMEBCi:. 

In  1893  anchorage  appeared  to  be  sufficient  for  the 
small  C.  of  Beaufort  with  its  2,000  inhabitants,  93, 
1460. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  93, 183. 

In  charge.  Maj.  W.  S.  Stanton,  1892-93.  B., 
93,  1457. 


PHTSICAL  CHABACTEKISTICS. 

Description  of,  93, 1467. 

The  breakw'r  desired  by  the  inhabitants  ot  Beau- 
fort to  protect  the  town  against  the  sea,  and  to 
arrest  the  destruction  of  the  chan.  E^long  its  front, 
93, 1468. 

SURVEYS. 

Ex.  for  breakw'r  au.  act  July  13,  1892;  made  by 
Maj.  Stanton,  1893  (B.  unEav.),  93, 1467. 


M-357(c-f)      BEAUFORT   HARBOR, 

or  from.) 


N.  C.     (Waterways  to 


Part. 

Title. 

Period. 

Appropriations. 

c 

Beaufort,  N.  C,  to  Boston,  Mass 

1909-1912 
1894-1895 
1882-1912 
1880-1912 

d 

Beaufort,  N.  C,  to  North  E.  N.  C 

Beaufort,  N.  C,  to  New  E.,  N.  C 

See  p.  476. 
See  p.  476. 

f 

Beaufort,  N.  C,  to  Newborn,  N.  C    

See  p.  477. 

Part  (c),  M  251    Beaufort,  N.  C,  to  Boston,  Mass.    (Intra- 
coastal  Waterway.)' 

(Part  of  proposed   continuous  inland  waterway  from   Boston,  Mass.,  to  the  Bio 

Grande,  Tex.) 


COMMERCE. 

(See  Engineers.  Contents  of  Bs.  of  board  dated 
Oct.  4, 1911.) 

Diagram  showing  traffic  of  leading  coastwise 
canals,  1880-1910.  ^ 


DEFENSE. 

General  remarks  on  military  value  of  the  pro- 
posed waterways. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  forwards  report  of 
special  board,  Jan.  2, 1912.  Concurs  with  views  ex- 
pressed by  BERH.  (see  Projects),  H.  D.  391, 
62d,  2d. 


Boards: 

S.  O.  No.  10,  Mar.  8,  1909|  0.  C.  E.,  as  amended 
by  S.  O.  No.  34,  July  13, 1909;  No.  6  of  Feb.  12, 1910, 
and  No.  24  of  May  31, 1910,  appointed  BE.  to  make 
a  sur.  for  a  continuous  inland  waterway  from 
Boston,  Mass.,  to  Beaufort,  N.  C,  and  to  submits 
B.  thereon  in  compliance  with  act  Mar.  3, 1909. 

Members:  Col.  W.  M.  Black,  Col.  F.  V.  Abbot, 
Lt.  Col.  J.  G.  Sanford,  Lt.  Col.  M.  M.  Patrick, 
Maj.  E.  E.  Eaymond,  Corps  of  Engineers. 

B.  dated  Oct.  4, 1911. 

BEEH.  B.,  Dec.  12, 1911. 

Contents  of  foregoing  reports: 
I.  Acts  of  Congress  and  special  orders. 
IT.  Conclusions  concerning  the  different  sections 
of  the  route,  Boston  to  Beauibrt. 


IH.D.  1454,  60th,  2d. 


»H.  D.Sll,61st,2d. 


•H.  D.391,62d,2d. 


rSeepp.  14-22for1 
Lexplanatlons,  etcj 
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III.  General  remarks  on  freight  transportation. 

IV.  Military  value  of  the  proposed  waterways. 

V.  General  remarks.  BE.  and  highway  cross- 
ings—w.  of  cross  sections  at  curves— reasons  for 
B.'s  recommendations  to  be  found  in  detail  R.  for 
each  section — conditions  which  lead  the  B.  to 
recommend  the  immediate  constr.  of  the  southern 
sections. 

VI  to  X.  Report  on  the  various  sections  or  links 
in  detail. 

XI.  Report  of  the  commission  on  inland  water- 
ways on  a  free  ship  canal  connecting  Boston  and 
Narragansett  B.    (Appendix  Al.) 

XII  Report  of  transportation  committee  of  the 
Providence  board  of  trade  on  the  commercial  value 
of  the  proposed  Intracoastal  waterway  to  Rhode 
Island.   (Appendix  Bl.) 

Letter  of  the  Gov.  of  Rhode  Island,  relating 
thereto. 

Xin.  Formula  deduced  from  experiments  for 
increased  w.  necessary  on  curves  in  canal  constr. 
(Appendix  CI.) 

Table  of  commercial  statistics  on  the  navigable 
waterways  and  the  population  and  manufacturing 
statistics  of  the  prinoipalcities  tributary  to  the  New 
York  B. -Delaware  R.  section  of  the  proposed  intra- 
coastal waterway.    (Appendix  C2.) 

Reportofthecommitteeon  traffic  of  theproposed 
intracoastal  waterway  connecting  New  York  and 
Delaware  Bs.    (Appendix  C3.) 

Resolutions  of  the  State  of  N.  J.  ■  (Appendix  C4.) 

Statement  from  commercial  bodies  interested  in 
the  constr.  of  the  proposed  intracoastal  waterway. 
(Appendix  C5.) 

Special  report,  board  of  trade,  Camden,  N.  I. 
(Appendix  C6.) 

Special  report,  New  York  produce  exchange 
(Appendix  C7.) 

Special  report,  Trenton  chamber  of  conunerce 
(Appendix  C8.) 

Special  report,  board  of  trade,  city  of  Newark, 
N.J.    (Appendix 09.) 

XIV.  Letters  from  Chesapeake  &  Delaware 
Canal  Co.    (Appendix  Dl-2.) 

Letters  from  Baltimore  &  Philadelphia  Steam 
boat  Co.;  River  &  Harbor  Improvement  Co.;  J.  B. 
Blodes  Lumber  Co. 

XV.  Stenographic  report  of  public  hearing  held 
at  Norfolk,  Va. 

PHTSICAl,  CHABACTEBISTICS. 

See  Engineers.  Contents  of  Rs.  of  board  dated 
Oct.  4, 1911. 

Plate  showing  New  Jersey  during  the  Pensauken 
geologicalperiod. 

PROJECTS. 

Chiefof  Engineers,  1912,  concurred  in  general  witb 
the  views  of  the  BEBH.,  and  deemed  advisable 
"at  the  present  time"  the  adoption  of  projects  as 
follows: 

1st.  Constr.  of  12'  waterway,  Norfolk,  Va.,  to 
Beaufort  Inlet,  N.  C,  costing  15,400,000,  embracing 
the  following  items: 

Norfolk  to  Albemarle  Sound:  Albemarle 
and  Chesapeake  Canal  routes $2, 735, 000 

Albemarle  Sound  to  Pamlico  Sound: 

Rose B.  route 2,215,000 

Brant  Shoal  Cut 65,000 

Pamlico  Sound  to  Beaufort  Inlet,  via 
Adams  Creek  Canal 396, 000 

Total  for  12' plan 5,400,000 

2nd.  Purchase  of  the  existing  Chesapeake  & 
Delaware  Canal,  connecting  Chesapeake  B.  with 
Delaware  R.,  est.,  $2,614,290.    Then  its  progressive 


change  to  tide  level  canal  of  25'  m.  1.  w.;  est., 
$9,910,210.  Total  initial  cost,  $12,424,500,  $3,000,000 
to  be  available  immediately. 

The  special  BE.  recommended  constr.  of  sealevel 
canal  25'  d.  across  N.  J.  bet.  Delaware  R.  and 
Raritan  B.;  est.,  $45,000,000.  Understood  that 
State  of  N.  J.  would  provide  not  to  exceed  $500,000 
for  purchase  of  right  of  way.  BE.  recom.  de- 
ferring work  on  this  part  of  the  proposed  contin- 
uous waterway  \mtil  the  two  immediate  southern 
sections  had  been  constr.,  "and  until  the  necessary 
plant  now  at  work  on  the  Panama  Canal  shall  be 
madeavailable."  Muchless  d.  than  25'  might  do  to 
meet  the  demands  of  C.  Orders  given  for  est.  for 
a  12'  d.,  upon  completion  of  which  furtherrecoms. 
may  be  made.  Believed  that  local  benefit  to  N.  J. 
such  that  that  State  might  defray  more  than  the 
cost  of  the  right  of  way. 

Withrespect  to  thesection  bet.  Fishers  Isld.  and 
New  York  B.,  this  waterway  section  already  of 
ample  capacity  save  for  some  obstr.  at  western  end 
being  removed  under  other  projs.  (local). 

For  the  section  bet.  Narragansett  B.  and  Long 
Isld.  Sound,  BE.  recom.  constr.  of  acanal  18'  d.  bet. 
Fishers  Isld.  Sound  and  Bissels  Cove,  Narragansett 
B.,  with  an  addl.  entrance  18'  d.  just  n.  of  Narra- 
gansett Pier;  est.,  $12,322,000.  Initiation  of  this 
work,  on  this  section,  should  follow  that  on  the 
N.  J.  section.  State  of  R.  I.,  it  is  understood, 
will  provide  free  right  of  way  so  far  as  it  can  with 
$600,000.  BE.  doubted  whether  this  inside  section 
would  be  used  sufficiently  to  warrant  the  large 
expend,  required  for  Its  constr.  and  mainten.; 
Chief  of  Engineers  concurred  that  "it  is  not  ad- 
visable for  the  U.  S.  to  undertake  theconstr.of  this 
link  of  the  proposed  waterway  at  the  present 
time." 

For  the  section  bet.  Boston  and  Narragansett 
B.  the  BE.  prepared  approx.  est.  for  canals  starting 
at  Narragansett  B.— one  tor  a  canal  18'  d.  via 
Taunton  and  Plymouth  to  cost  about  $17,500,000, 
and  another  for  a  canal  25'  d.  via  Taunton  and 
Hingham  to  cost  about  $40,000,000.  There  was 
considered  also  the  advisability  of  the  U.  S.  buying 
the  canal  works  under  way  connecting  Buzzards  B. 
with  Cape  Cod  B.  Mass.  appointed  a  commission, 
"to  consider  in  what  manner  the  commonwealth 
may  best  cooperate  with  the  Federal  Government 
and  certain  other  States  in  the  development  of 
inland  waterways;"  reported  as  follows:  "Thecon- 
ditions  of  transportation  may  so  change  in  the  future 
as  to  make  such  a  canal  desirable  and  necessary, 
b  ut  the  facts  as  they  now  appear  do  not  warrant  this 
commission  in  advocating  the  present  constr.  of  the 
proposedcanal."  TheChiefofBngineersconcurred 
with  the  BE.  and  the  BERH  that  "at  the  present 
time  there  is  no  commercial  necessaity  sufficient  to 
justify  the  constr.  of  a  canal  over  either  of  the  inland 
routes  above  mentioned,  and  that  it  is  not  con- 
sidered by  me  advisable  for  the  U.  S.  to  undertake 
at  this  time  the  constr.  of  such  a  canal  or  to  enter  into 
negotiation  for  acquisition  of  the  Cape  Cod  Canal 
now  in  course  of  constr.  by  private  parties." 

The  Chiefof  Engineers,  in  forwarding  the  R.  of 
the  BE.,  invited  attention  to  its  remarks  concem- 
ngthe  desirability  of  such  legislative  or  municipal 
action  as  would  insure  the  preservation  of  suitable 
sites  for  terminal  facilities  free  from  the  adverse 
actions  of  monopolies  or  transportation  companies. 
"*  *  *  in  many  cases  railways  have  been  so 
operated  as  to  throw  obstacles  in  the  way  of  dividing 
a  long-distance  carriage  bet.  rail  and  water,  and 
to  make  an  all-rail  carriage  most  advantageous 

*  *   *   it  is  certain  that  a  policy  of  this  kind 

*  *  *  must  eventually  be  chaiiged.  *  *  * 
Until  action  has  beentakenbytheNationandStates 
which  will  insure  cooperation  between  transporta^ 
tion  companies  operating  by  rail  and  by  water 

*  *  *  the  full  benefits  to  be  obtained  from  the 
imp.  of  waterways  can  not  be  had,  and  the  benefits 
received  must  be  measured  mainly,  by  the  lowering 
of  rail  freight  rates  to  favored  communities  located 
on  water  routes." 

H.  D.  391,  62d,  2d. 
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StmVETS. 

Act  March  3, 1909,  au.  sur.  of  a  continuous  water- 
way, inland  where  practicable,  from  Boston,  Mass., 
to  Long  Isld.  Sound,  including  a  waterway  from 
the  protected  waters  of  Narragansett  B.  through 
the  ponds  and  lagoons  lying  alone  the  southern 
coast  of  Ehode  Island  to  Watch  Hill  and  Fishers 
Isld.;  thence  to  New  York  B.;  thence  across  the 
State  of  N.  J.  to  a  suitable  point  on  Delaware  E.  or 
B.;  thence  to  Chesapeake  B.;  thence  from  Norfolk, 
Va.,  to  the  sounds  ofN.C.  and  Beaufort  Inlet,  N.  C, 
to  ascertain  cast  of  chan.  26'  d.,  or  much  lesser  d. 
along  any  section  or  sections,  for  commercial,  naval, 
or  military  purposes— the  sur.  to  include  ex.  of  all 
practicable  routes,  the  preparation  of  plans  and 
est.  along  the  most  available  route,  and  a  report 


on  the  desirability  of  utilizing  as  a  part  of  such 
waterway  any  existing  public  or  private  canal,  or 
any  part  thereof,  and  the  probable  cost  of  acquiring 
the  same.  R.,  special  board  of  Engineer  officers. 
H.  D.  391,  62d,  2d. 

Maps: 

General  map.    Boston  to  the  Klo  Grande. 

Index  maps.  35'  level  proj.,  Taunton'  B.  to 
Hingham  H.,  Mass.;  Taunton  R.  and  Plymouth 
H.,  Mass.;  sea-level Jproj.,  Bissells  Cove  to  Little 
NarragansettB.,  E.  I.;  sear-level  proj.,  PhiJadelphia 
to  New  York  B.;  waterway  between  Delaware  City 
and  Pooles  Isld.;  sea-level  proj.,  Norfolk  to  Albe- 
marle Soimd;  Albemarle  Sound  to  Pamlico  Sound. 

General  map.  Sea/-level  proj.,  Parolico  Sound  to 
Beaufort  Inlet. 


Part  (d),M-357 


Beaufort  Harbor,  N.  C,  North  River  to. 
(Water  route.) 


COMMEBCE. 

Est.,  1895,  935  t.  Owing  to  the  probable  cost  of 
the  imp.,  unimportant  interests,  and  the  small 
locality  that  would  be  benefited,  route  considered 
unworthy  of  imp.,  95, 1383. 

ENGINEERS. 

Chief  of  Engineers.    B.,  95, 192. 
In  cliarge.    Maj.  W.  S.  Stanton,  1894-95.    R., 
95, 1380. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  2J  m.  e.  from  Beaufort  is  mouth 
of  North  E.,  a  broad  shallow  estuary,  95, 1381. 

SURVEYS. 

Ex.,  mouth  of  North  E.  to  Beaufort,  N.  C,  au. 
act  Aug.  17, 1894;  made,  1895,  by  Mai.  Stanton  (R. 
unfav.),  95, 1380, 


Part  (e),  M-357 


Beaufort  Harbor, 
(Waterway.) 


N.  C,  New  Biver   to. 


APPROPRIATIONS. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1902, 
1907, 
1909, 
1910, 
1912, 


$10,000,  87, 

6,000,  88, 

16,000,  90, 

10,000,  93, 

2,600,  95, 

1,000,96, 

9,600,03, 

*3,000,O7, 

*l,000,O9, 

*12,000,  10, 

*6,000,  13, 


1038. 

883. 

1139. 

1143. 

1326. 

1118. 

1138. 

1240. 

1289. 

351, 1424. 

1768. 


Total,  176,000  (given  as  171,600,  1912.  C.  of  E. 
R.;  $3,500  trans,  to  "New  E.- 
Swansboro,"  13, 1768). 

COMMERCE. 

Important,  85, 1134, 1135;  87, 1037. 

Description  of,  93, 1398;  94, 1034, 1035;  95, 132S; 
00, 1810. 

Of  1901, 34,000 1.  (lumber,  fish,  and  produce),  03, 
232;  about  66,000 1.,  1911,  valued  at  $956,000, 13, 450. 

CONTRACTS. 

1886.    E.  Moore,  dr.,  Zm  c.  y.,  87, 1038. 

1889.  Alabama  Dredging  &  Jetty  Co.,  dr.,  40* 
c.  y.,  89, 1076. 

1890.  Alabama  Dredging  &  Jetty  Co.,  dr.,  25* 
u.  y.,  91, 1374. 

1894.  Cordes  &  Bochman,  dr.,  35(i  c.  y.,  p.  m. 
($8,500),  96, 1326. 

ENGINEERS. 

Chief  of  Engineers.  R.,  84, 177;  85, 177;  87, 
129;  88,  122;  89,  141;  90,  127;  91,  162;  93,  1621 


93,175;  94,161;  95,183;  96,165;  97,205;  98,207; 
99,  239;  00,  271;  01,  304;  03,  232;  03,  236;  04, 
.237;  06,  245;  06,  263;  07,  279;  08,  297;  09,  306; 
10, 360;  11, 373;  13,  449. 

In  charge: 

Capt.  J.  Mercur,  1884.    R.,  84, 1065.    ■ 

Capt.  W.  H.  Bixby,  1885-92.  R.,  86, 1133, 1135; 
87, 1037;  88, 882;  89, 1073;  90, 1138;  91, 1373. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1141;  93, 
1397;   94, 1034;  96, 1325. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1M7. 

Capt.  W.  E.  Craighill,  1897-98.  B.,  97, 1398;  98, 
1249. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  R.,  99, 
1499;  00, 1810;  01, 1496;  03, 1138. 

Capt.  E.  E.  Winslow,  1903.    R.,  03, 1103. 

Capt.  E.  P.  Johnston,  1904-06.  R.,  04, 1488;  06, 
1214;  06, 1166. 

Capt.  Earl  I.  Brown,  1907-11.  R.,  07, 1239;  08, 
1294;  09, 1289;  10, 1423;  11, 1549. 

Capt.  L.  H.  Eand,  1912.    13, 421. 

Maj.  H.  W.  Stickle,  1911-.    R.,  12, 1768. 

Assistants: 

J.  P.  Darling.    B.,  84, 1065;  85, 1138. 
E.  Eansom.    R.,  86, 1134. 
E.  D.  Thompson.    R.,  87,  1038;  88,  884;  89, 
1075;  90, 1140. 
W.  H.  Chadboum,  jr.    R.,  91, 1375;  93, 1144. 

OPERATIONS. 

1887-88.    17,672  0. 7.  dr.,  88,  883. 
1888-89.    36,896  c.  y.  dr.,  89, 1074. 
1891-93.    23,785  c.  y.  dr.,  93, 1144. 
1896-96.    14,650  c.  y.,  p.  m.,  dr.,  96, 1118. 
1896-97.    11,041  c.  y.,  p.  m.,  dr.,  97, 1398. 


♦Allotment. 

'  $3,600  of  this  amount  trans,  to  New  Eiver-Swansboro  portion  of  waterway,  09, 1289. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 
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1903-03.  Constr.  of  dr.  plant,  and  collection  of 
C.  statistics,  03, 1103. 

1903-01.  6,939.6  o.  y.  dr.,  at  cost  of  49i|;  o.  y.; 
proi.  76%  completed,  04, 1488. 

1904-05.  12,873  0.  y.  dr.,  at  23.728$  c.  y.;  work 
suspended,  05, 1214. 

1905-06.    Proj.  85%  completed,  06, 1156. 

1906-07.  Plant  repaired,  and  C.  statistics  col- 
lected, at  cost  of  J293.02,  07, 1239. 

1907-08.  Plant  purchased  for  mainten.  work; 
cost,  $850,  08, 1294. 

1909-10.  6,444  0.  y.  removed  by  U.  S.  dr. 
Scuppcrnonj?  from  Stakes  Slough,  at  30.6$+ per  c.y.; 
work  stopped  Feb.  28, 1910;  at  close  of  year  proj.  d. 
prevailed  between  Beaufort  H.  and  Swansboro, 
10, 350, 1423. 

1911-12.  101,823  c.  y.  dr.,  the  proj.  d.  and  w. 
having  been  obtained  through  15,315  1.  f.  of  shoals 
in  the  first  16^  m.  of  the  waterway,  18, 1768. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of  route,  84, 1055;  85, 1133, 1136;  94, 
1034;  96, 1117. 
Orig.  condition  of  the  waterway,  88, 882. 
Dr.  cuts  deteriorated,  01, 305;  03,  237. 
Considerable  shoaling,  10,  350;  11, 373. 
Proj.  d.  of  3'  prevails,  Beaufort  to  New  E.,  11, 373. 

PLANS.    (See  Projects.) 

By  Capt.  Bixby,  1885,  dr.  chans.  from  3'  to  9'  d. 
fromWhiteOaktoNewHs.  Est.,l78,000to$540,000. 
Cost  considered  incommensurate  with  benefit  to  be 
derived,  85, 1137. 


PROJECTS.    (See  Plans.) 

By  Capt.  Bixby,  1886,  imp.  ohan.  by  dr.,  3'  d. 
J.,  w.,  and  extending  from  Beaufort  to  Swansboro 
on  the  White  Oak  H.;  est.,  $50,000,  86,  1138;  87, 
1037. 

Aggregate  cost  of  completed  proj.  est.,  1892,  at 
$71,040,  93, 1142. 

By  Mai.  Stanton,  1892,  withholdmg  $10,000  app. 
1892  until  experience  should  show  whether  it  would 
be  needed,  93, 1398.  In  1893-94,  this  money  applied 
to  dr.  Chan.  GO'  x  2,000'  near  Sanders  Creek  Cut  and 
Turtle  Slough,  94, 1036. 

Immediate  proj.,  1901,  to  get  chan.  3'  x  60'  from 
Beaufort  to  Swansboro,  01,  304. 

Act  1890  au.  spending  $5,000  on  waterway  "be- 
tween New  E.  and  Swansboro."  Sur.  only  made 
pending  repeal  of  N.  C.  legislative  act  panting 

?rivate  parties   exclusive  navigation   privileges, 
.atter  charter  seemed  void,  1904,  91, 1376;  04, 237; 
relinquished,  05,  246. 
Whole  proj.  about  80%  done,  13, 450. 

SUB VETS. 

Au.  act  Aug.  2, 1882,  made  by  Capt.  Mercur,  1882, 
84, 1055. 

Also  by  act  July  6,  1884,  made  by  Capt.  Bixby, 
85, 1133, 1135. 

Minor  surs.,  94, 1035. 

Ex.,  1900,  by  Capt.  Lucas,  00, 1810. 

Cong.  Does.,  etc.,  relating  to  ex.,  surs.,  etc.,  13, 
450. 

Maps. 

Bogue  Sound  and  vicinity,  80, 896;  89, 1074. 


Part  (f),  M-257  Newbern  to  Beaufort,  N.  C.  (Inland  line  of 
navigation  between,  via  Clubfoot,  Harlowe,  and  Newport 
Rivers.) 


APPKOPRIATIONS. 

1882,  i$10,000,  84, 1040. 


10,000,86,985. 
15,000,88,873. 
2,000,07,1232. 


1886, 
1888, 
1907, 

Total,    37,000 

COMMERCE. 

Important,  87, 1027, 1028, 1030. 

Value  of  the  imp.,  88, 873. 

Description  of,  94,  1030;  96,  1322;  00,  1807. 
In  1894  freight  valued  at  about  $80,000  passed 
through  the  waterway,  95, 1322. 

Decreased  since  1903,  05,  243. 

Decreased  below  that  of  1908,  10,  343. 

1910,  37,000  t.,  11,  1540. 

1911, 15,000 1.;  C.  now  usmg  waterway  from  Pam- 
lico Sound  to  Beaufort  Ijalet,  13, 1759. 

CONTRACTS. 

1884.  T.  P.  Morgan,  dr.,  $4.98  per  hour,  85, 
1070.  Annulment  of  contract,  86,  1071,  1073;  86, 
986. 

1886.    E.  Moore,  dr.,  33i|;  c.  y.,  87, 1029. 

1889.  Alabama  Dredging  &  Jetty  Co.,  dr.,  33i|! 
e.  y.,  89, 1064. 

ENGINEERS. 

Chief  of  Engineers.  B.,  84, 171,  177;  85, 167; 
86,163;  87,127;  88,120;  89,139;  90,125;  91,160; 
83,161;  93,174;  94,169;  95,182;  96,164;  97,204; 
98,  206;  99,  237;  00,  270;  01,  303;  03,  231;  03, 
235;  04,  235;  05,  243;  06,  260;  07,  272;  08,  290, 
09, 299;  10,  342;  A,  365;  13,  439. 


In  cbarge: 

Capt.  P.  A.  Hinman.    B.,  84, 1040. 

Capt.  J.  Mercur.    B.,  84, 1065, 1067. 

Capt.  W.  H.  Bixby,  1884-92.  B.,  86,  1070;  86, 
983;  87,1026;  88,871;  89,1060;  90,1127;  91,1363. 

Maj.  W.  S.  Stanton,  1892-95.  B.,  93,  1134;  93, 
1393;  94, 1030;  95, 1321. 

Lt.  Col.  D.  P.  Heap,  1896.    B.,  96, 1113. 

Capt.  W.  E.  Craighill,  1897-98.  B.,  97, 1396;  98, 
1246. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  B.,  99, 
1497;  00. 1806;  01, 1493;  03, 1136. 

Capt.  E.  E.  Winslow,  1903.    B.,  03, 1101. 

Capt.  E.  P.  Johnston,  1904-06.  B.,  04, 1485;  06, 
1210;  06, 1152. 

Capt.  Earl  I.  Brown,  1907-11.  B.,  07, 1232;  08, 
1287;  09,  1284;  10, 1416;  11, 1539. 

Maj.  H.  W.  Stickle,  1912-.    B.,  13, 1768. 

Assistants: 

J.  P.  Darlmg.    B.,  84, 1068. 
E.  Eansom.    B.,  85, 1074;  86, 985;  87,  1029. 
E.  D.  Thompson.    B.,  87,  1029;  88,  874;  89, 
1064;  90, 1130. 
W.  H.  Chadboum,  jr.    B.,  91, 1366. 

OBSTBUCTIONS. 

The  failure  of  the  canal  company  not  only  to 
maintain  a  greater  d.,  but  also  to  keep  the  existing 
chan.  clear,  a  serious  hindrance  to  navigation,  94, 
1030;  96, 1322;  96, 1113. 

Imp.  handicapped  by  private  canal  between 
Clubfoot  and  Harlowe  Creeks,  05, 1211. 

OPEEATIONS. 

1884-85.  1,500  c.  y.  dr.  from  Harlowe  Creek, 
86, 1070, 1073. 


1  Derived  from  apps.  from  Neuse  R.  and  Beaufort  H.,  N.  C,  84, 1040. 
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1886-87.  Bemoval  of  logs  and  stumps  from 
upper  end  of  Harlowe  Creek,  87, 1027, 1029. 

1887-88.    4,924  c.  y.  dr.,  88, 873. 

1888-89.  81,932  c.  y.  dr.,  and  90  logs  and 
stumps  remoTeJfrom  chan.,  89, 1062. 

1889-90.    8,654  c.  y.  dr.,  90, 1130. 

1890-91.  60  1.  f.  of  j.  built,  and  3,390  1. 1.  of  j. 
riprapped  with  oyster  shells,  91, 1365. 

1893-93.  141  logs,  etc.,  removed  from  the 
stream,  93, 1394. 

1895-96.    About  30  logs,  snags,  etc.,  removed. 


96, 1113. 

1897-98. 
98, 1246. 

1904-05. 


About  43  snags,  logs,  etc.,  removed 


26,357  c.  y.  dr.;  42  logs  and  other 
obstr.  removed,  05, 1211. 

1905-06.  l,617o.y.dr.by  U.S.snagboat  Trent 
at  cost  of  37J$  c.  y.,  and  44  logs  and  other  obstr.  re- 
moved, 06, 1152. 

1906-07.  2,758  0.  y.  dr.  and  1  log  removed  at 
OOStof$403.53,  07,  1232. 

1907-08.  120  snags,  stumps,  and  other  obstr. 
removed,  08, 1287. 

1908-09.  149  snags,  logs,  and  other  obstr.,  and 
4^  cords  small  snags  removed;  54  trees  hauled  back 
and  llj  cords  brush  cut  on  banks,  09, 1284. 

1909-10.  Waterway  not  worthy  of  further 
imp.,  will  not  be  required  after  inland  waterway 
from  Pamlico  Sound  to  Beaufort  Inlet  is  completed, 
10, 1416. 

PHTSICAL,  CHABACTEBISTICS. 

Route  described,  84, 1065, 1068. 
Dr.   out  deteriorated;  controlling  d.   2'   to  2i' 
m.  1.  w.,  10,  343. 


PLANS. 

By  Capt.  Phillips,  1880,  as  part  of  a  water  route  s 
from  Norfolk,  Va.,  80, 867-897;  84, 1066. 

By  Capt.  Mercur,  1883,  chan.  9'  x  80',  Newbem  to 
Beaufort,  via  the  Clubfoot  E.,  Clubfoot  and  Har- 
lowe Canal,  Harloweand  Newport  Bs.;  est. ,1480  000 
to  $883,680,  84,  1067-1071. 


PKIVATE  (CORPORATE)  WORK. 

Work  done  by  the  New  Berne  &  Beaufort  Canal 
Co.,  87, 1028. 


PROJECTS. 

Proj.of  1885  proposed  dr.  chan.  5'x30',  Newbem 
to  Beaufort,  via  Clubfoot,  Harlowe,  and  Newport 
Rs.,  42  m.;  est.,  $92,000,  85, 1074;  86, 984:  87,  fov. 

Route  not  deemed  worthy  of  further  imp.  since 
completion  of  inland  waterway  from  PatnUco 
Sound  to  Beaufort  Inlet;  present  route  via  Clubfoot 
and  Harlowe  Canal  not  required,  11, 1539. 


SURVEYS. 

Earliest  surs.,  80,  867-897;  84, 1066. 

Au.  act  Aug.  2, 1882;  made  by  Capt.  Mercur,  18S3, 
84, 1066, 1067. 

By  Capt.  Lucas,  1901,  for  est.  cost  of  proj.  d.,  01, 
1493. 

Ref;  to  ex.  and  sur.  reports,  etc.,  18, 440. 

Maps.    80,  896;  89, 1062;  90, 1130. 


M-358    Beaufort  Inlet,  N.  C,  and  waterways  to  or  from. 

Note.— The  inlet  is  an  opening  in  the  barrier  -yvhioh  separates  the  ocean  from  the  waterways,  such  as 
Core  Sound,  Pamlico  Sound,  etc.,  behind  the  bairrier.  It  is  in  front  of  Beaufort,  N.  C.,  and  a  few  miles 
west  of  Cape  Lookout. 


Part. 

Title. 

Period. 

Appropriation. 

1902-1912.. 
1900-1901.. 

$82,500 

b 

Beaufort  Inlet  to  South  MiUs,  N.  C 

Total 

82,600 

Part  (a),  M-358 


Beaufort  Inlet,  N.  G. 


APPROPRIATIONS . 


1905, 
1907, 
1909, 
1910, 
1912, 


$46,000,05,1214. 

5,000,07,1236. 
*16,000,  09, 1286. 

7,600,10,1419. 
10,000,  13,1762. 


Total,    82,500,12,1762. 

COMMERCE. 

Increased  nearly  400%  in  one  year,  06, 263. 

Description  of;  imp.  would  lessen  rates;  work  de- 
signed to  provide  dw.  outlet  to  ocean  for  inlaad 
waterway  Pamlico  Sound  to  Beaufort  Inlet,  N.  C, 
11, 368. 

Traffic,  1911,  32,000 1.,  13,  444. 

ENGINEERS. 

Chlet  of  Engineers.  R.,  04, 227, 1387;  OS,  245; 
06,263;  07,275;  08,293;  09,302,315;  10; 346;  11, 
368;  13,  443. 


Boards: 

Constituted  by  S.  0. 19  (Col.  P.  C.  Hains,  Maj. 
J.  B.  Quinn,  Lt.  Col.  Chas.  J.  Allen,  later  Capt. 
E.  E.  Winslow  in  place  of  Col.  Hains),  convened 
Norfolk,  Va.,  to  consider  plans  for  16'  waterway, 
Norfolk,  Va.,  to  Beaufort,  N.  C.,i  04, 1388, 1392. 

BERH.    B.,  04, 1465. 

In  charge: 

Capt.  R.  P.  Johnston,  1905-06.  R.,  05, 1214;  06, 
1156. 

Capt.  Earl  I.  Brown,  1907-11.  R.,  07, 1235;  08, 
1290;  09, 1286;  10, 1419;  11, 1643. 

Maj.  H.  W.  Stickle,  1911-.    R.,  IS,  1762. 

OPERATIONS. 

1905-06.    204,778 o.  y.  dr.  U.S.  dr.,  06, 1156. 

1906-07.    221,852  c.  y.  dr.,  07, 1235. 

1909-10.    61,997  c.  y .  dr.,  10, 1419. 

1910-11.  U.S.  dr.  Cope  Jeor  removed,  237,003 
c.  y.  from  ocean  bar,  and  obtained  chan.  20'  x  300'; 
cost  of  dr.,  7i  0.  y.,  11, 1543. 


♦Allotment. 


1 H.  Doc.  563,  68th,  2d. 
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PHYSICAL  CHABACTEBISTICS. 

Description  of,  04, 1404. 
Shoaling,  IS,  444. 

PEOJECTS. 

By  BE.,  for  dr.  ohan.  20'  x  300*  across  bar  at  the 
inlet;  est.,  $45,000  (in  connection  with  an  inland 
waterway  from  Norfolk  to  Beaufort;  the  portion  of 
theproi.  embracing  Beaufort  Inlet  au.  by  Congress 
190S),  >04, 141S. 


SURVEYS. 

For  waterway  16'  d.,  Norfolk  to  Beaufort  Inlet  au. 
act  June  13  1902;  made,  1904,  by  BE.,i  04,  1404, 
1415. 

Otbar,06, 1214;  10,1419. 

Of  inlet  and  H.,  au.  act  Mar.  2, 1907,  for  25'  across 
bar,  made,  1907;  Capt.  Brown's  K.  untav.,2  09, 315. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
IS,  444. 


Part  (b),  M-358 


Beaufort  Inlet  to  South  Mills,  N.  C. 
(Waterway  via.) 


COMMEBCE. 

C.  to  be  benefited  by  this  waterway  of  general 
character  and  wouldprobably  include  traihc  to  and 
from  all  ports  s.  of  Norfolk.  Boute  valuable  aid  in 
time  of  war,  01, 1514. 

Letters  from  interested  parlies  giving  their  views 
and  opinions  on  proposed  imp.,  01, 1536-40. 

ENGIl<rEEaS. 

Chief  ol  Engineers.    B.,  01,  299,  309. 
In  charge: 

Mai.  J.  B.  Quinn,  1901.    B.,  01, 1513, 1523. 
Capt.  E.  W.  Van  C.  Lucas,  1901.    B.,  01,  1519, 
1529. 

PHYSICAI,  CHABACTEBISTICS. 

Details  Ol,  01, 1513. 


STJBVEY. 

Pre.  ex.  and  sur. ,  South  Mills,  N.  C. ,  to  Albemarle 
Sound,  N.  C,  via  Pasquotank  R.,  to  obtain  16' 
m.  1.  w.,  au.  SiCt  June  6,  1900;  Bs.  by  Maj.  Quinn, 
Aug.  10  and  Nov.  17,  1900;  est.  81,936,893.62,3  01, 
299, 1511, 1512, 1513, 1523. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  Albemarle 
Sound  to  Beaufort  Inlet,  N.  C,  via  Croatan,  Pam- 
lico and  Core  Soimds,  to  obtain  16'  and  Beaufort 
and  Ocracoke  Inlets  to  obtain  18';  Bs.,  Capt.  Lucas, 
Aug.  8  and  Nov.  22, 1900;  est.,  $1,611,500  via  Ocra- 
coke Inlet,  $3,597,000  via  Beaufort  Inlet,  operation 
of  2  dr.,  $50,000,3  01, 309, 1511, 1517, 1529. 


M-359(a)    CAPE  LOOKOUT,  N.  C.     (Harbor  of  refuge  at.) 


APPBOPEIATIONS. 

1912,  $300,000,  13,  441. 

COMMEBCE. 

During  the  9  years  ending  1897  about  $2,600,000 
worth  of  vessels  and  cargoes  lost  in  vicinity  of  Cape 
Lookout,  97, 1431;  00, 1833. 

EXGINEEBS. 

Chief  of  Engineers.  B.,  95,  191;  97,  212; 
00, 276;  10, 359;  18,  440,  462. 

Boards.  Convened,  Wilmington,  N.  C,  Nov.  8, 
1899,  by  S.  0.,  No.  14,  to  make  ex.,  sur.,  plan,  and 
est.  for  H.  of  refuge  at  or  near  Cape  Lookout,  N.  C. 
B.,  00,  1830  (Mais.  E.  H.  ButEner,  T.  L.  Casey, 
and  Capt.  E.  W.  Van  C.  Lucas). 

In  charge: 

Maj.  W.S.. Stanton.  1895.    B.,  95, 1375. 
Capt.  W.  E.  Craighill,  1897-1900.    B.,  97,  1430. 
00,1834. 
Capt.  E.  I.  Brown,  1910.    10,329. 
Capt.  L.  H.  Band,  1912.    18,  421. 
Maj.  H.  W.  Stickle,  1912.    18, 421. 

As  ftflsiinTl  f  Q  * 

Lt.E.  W.  Van  C.  Lucas.    B.,  95,1379. 

W.  H.  Chadboum,  jr.    B.,  97, 1432;  00, 1835. 

PHYSICAI.  CHABACTEBISnCS. 

Description  of,  95,  1379;  00,  1832.  The  only 
refuge  for  vessels  engaged  in  trade  from  Cape  Fear 
to  the  capes  of  Virginia,  97, 1433. 


Coniparative  advantages  at  Cape  Lookout  and 
Cape  Hatteras  for  a  H.  of  refuge,  00,  1831,  1832. 
Details,  18, 440. 

PROJECTS. 

Capt.  Craighill  submitted  an  est.,  1897,  for  st. 
break'r  sheltering  an  area  of  540  acres,  30'  d.,  cross 
section  the  same  as  that  for  the  break'r,  Delaware 
B.,  Del.;  est.,  $3,700,000,  97, 1430;  00, 1835. 

BE.,  1899,  est.  $3,626,600  to  constr.  break'r  on  the 
line  and  general  position  as  selected  by  Capt. 
Crai^ill,  1897,  modified  with  regard  to  its  exact 
location  and  the  direction  of  the  short  outer  tangent, 
00, 1831. 

Act  July  25,  1912,  au.  H.  of  refuge  inclosing  575 
acres,  30'  d.  or  more,*  13,  441. 

SUBVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1895,  by  Maj. 
Stanton  (B.  fav.),  96, 1376. 

Sur.  with  view  to  making  locality  capable  of 
sheltering  the  largest  vessels,  au.  act  June  3,  1896; 
made  by  Capt.  Craighill,  1897  (see  Projects),  97, 
1430. 

Pre.  ex.  for  H.  of  refuge  for  coastwise  vessels  au. 
act  Mar.  3,  1909;  B.  by  Capt.  E.  I.  Brown,  1909 
(unfav.),  610,  359. 

Pre.  ex.,  to  determine  value  as  site  for  H.  of  refuge, 
and  availability  as  a  C.  H.,  au.  act  June  25,  1910; 
B.  by  Capt.  Brown,  1910;  constr.  of  C.  H.  not  war- 
ranted, but  plan  for  H.  of  refuge  presented;  est., 
$3,626,600  <  (see  Projects),  13,  462. 

Cong,  docs.,  etc.,  relating  exs.,  surs.,  plans,  etc., 
18,  441. 

Map.    97,1432. 


'  H.  D.  563,  68th,  2d. 
>H.D.  1454, 60th,  2d. 


sH.  D.202,56th,2d. 
<H.  D.528,62d,2d. 


6H.  D.  315, 61st,  2d. 
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M-260 


OCRACOKE  INLET,  N.  C./ 


APPROPRIATIONS. 

1826,      J1,000,  act  May  20  (sur.) 


1828, 
1829, 
1831, 
1832, 
1833, 
1834, 
1836, 
1837, 
1890, 
1892, 


Total,  238,750 


20,000,  act  May  23. 
21,000,  act  Mar.  2. 
17,000,  act  Mar.  2.  . 
22,000,  act  July  3. 
16,700,  act  Mar.  2. 
15, 000,  act  June  28. 
9,000,actJ\ily  2. 
12,050,  act  Mar.  3. 
90,000,  91, 1342. 
16,000,93,1116. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1119;  93, 1360. 

Tidal  observations,  93,  1367;  94,  999, 1007;  95, 
ISIO. 

Current  velocities,  94, 1010. 

Comparative  reach  of  tidal  influence,  .94^  1012. 

Chan,  changes  from  1830  to  1892  and  conditions 
covering  such  changes,  93, 1372, 1374. 

Sand  movement,  94, 1013. 

Soundings,  94, 1014. 

Borings,  94, 1013. 

Wind  effects,  94, 1012. 

Levels,  94, 1008. 

Slopes,  94, 1007. 


COMMERCE. 

C.  interests  of  the  locality,  89, 1120;  91, 1344. 

Large  trade  in  cotton,  timber,  and  produce,  93, 
1364-1366.  In  1894  it  was  est.  that  7,600,000'  of 
lumber  go  through  theinletan.,  94, 1016. 

1900,  4,900  t.,  01, 1484. 

Practically  no  C.  since  opening  of  Dismal  Swamp 
Canal.  Inlet  principally  used  by  shallow  draft 
vessels  to  avoid  Hatteras  Shoals,  03, 230. 

CONTRACTS. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  17* 
c.  y.,  9S,  1117. 

1894.  Contract  with  the  Alabama  Dredging  & 
Jetty  Co.,  dr.,  17<!  c.  y.,  annulled  by  supple,  agree- 
ment (875,000),  94,  997. 

1895.  C.  T.  Caler,  dr.,  3U  c.  y.,  s.  m.  ($65,800), 
95, 1311. 

1896.  Roberts  Safety  Water  Tube  Boiler  Co., 
boiler, wheel  and  accessories,  etc.,  for  SS.  Gen.Thom, 
$3,105,  97,  1386. 

ENGINEERS. 

Chief  of  Engineers.  R.,  89, 148;  91, 156;  93, 
157;  93, 169;  94, 185;  93, 178;  96, 160;  97, 199-212; 
98,  201;  99,  233;  00,  265,  277;  01,  299;  03,  226; 
03,  229;  04,  229;  05,  236. 

In  charge: 

Capt.  W.  H.  Bixby,  1888-92.  B.,  89,  1118;  91, 
1341. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  92,  1115;  93, 
1359;  94,  996;  95, 1306. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1097. 

Capt.  W.  E.  CraighUl,  1897-98.  R.,  97, 1385, 1423; 
98  1237 

Capt.  "e.  W.  Van  C.  Lucas,  1899-1903.  R.,  99, 
1487;  00, 1793;  01, 1484;  03, 1129;  03, 1093. 

Capt.  R.  P.  Johnston,  1904-05.    B.,  04, 1477. 

Assistants: 

Lt.  M.  M.  Patrick.    R.,  91, 1342. 
Lt.  E.  "W.  Van  C.  Lucas.    R.,  93, 1369;  94, 1005, 
1016. 
S.  F.  Burbank.    B.,  97, 1424. 

OPERATIONS. 

1894-95.  21,803  c.  y.,  s.  m.,  dr.,  96, 1310. 
1895-96.  84,022  c.  y.,  s.  m.,  dr.,  96, 1098. 
1896-97.    96,597  c.  y.,  s.  m.,  dr.,  97, 1386. 


PLANS.    (See  Projects.) 

By  Capt.  Bixby,  1889,  imp.  of  the  inlet  to  form  a 
direct  ocean  outlet  for  the  C.  of  Albemarle  and 
Pamlico  Sounds  by  dr.  achan.  10-15' x  300' through 
the  s.  bar  passage  (called  Portsmouth  Straightway), 
and  d.  its  s.  inside  chan.;  also  to  dr.  an  inlet  to  a 
B.ofrefuge;  est. dr. fora  10' d., $100,000;  foral5'd., 
$280,000.  Also  for  constr.  (if  necessary)  of  training 
and  protecting  dikes,  at  a  cost  of  $320,000;  total  est. 
tor  dr.  and  diking,  $600,000, 89, 1123, 1124;  91, 1341. 


PROJECTS. 

By  Maj.  Stanton,  1894,  dr.  at  Teachs  Hole  Swash 
Chan,  through  the  inner  shoals  at  est.  of  $29,339.38, 
or,  if  that  chan.  shoaled  so  rapidly  as  to  make  i^ 
abandonment  advisable,  for  imp.  of  Blairs  Chan, 
atan est.  of $28,000, 94, 997.  Thisproj. superseded, 
1894,  by  another  for  dr.  Wallace  Chan,  to  d.  9'  for  1. 
of  5,000'  more  or  less  on  Eoyal  Shoal,  to  obtain  a 
Chan,  with  a  bottom  w.  of  300'  and  a  d.  of  9'  for  a  1. 
of  700'  at  Beacon  Isld.  Slough;  est.,  $51,513.39,  OS, 
1307. 

In  1897,  Lt.  Col.  Heap  est.  cost  of  obtaining  14' 
m.  1.  w.  would  be  $17,250,  97, 1424. 

Proj.  completed.  Sec.  7,  E.  &  H.  act  Mar.  3, 1905, 
requires  unexpended  ba^nce  to  be  turned  into 
Treas.,05,  236. 


SUR  VETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt 
Bixby,  89, 1118. 

Sur.  made,  1891,  by  Capt.  Bixby,  91, 1342. 

Supple,  sur.  of  the  iimer  shoals  made,  1892,  by 
Maj  .Stanton,  93, 1369.  Completed  in  the  following 
year,  94, 997. 

Surs.  made,  1895-96,  by  Lt.  Col.  Hrap,  96, 1099. 

Sur.  made,  1897,  by  Capt.  CraighUl  ofRoyal  Shoal 
cut  and  Beacon  Isld.  Slough  cut,  97, 1386. 

Sur.  with  a  view  to  clian.  14'  d.  an.  act  Jmie  3, 
1896,  made  by  Lt.  Col.  Heap,  1897  (R.  nnfav.)  (see 
Projects),  97, 1423. 

Sur.  of  Royal  Shoal  cut  and  Beacon  Isld.  Slough 
cut  made,  1897-98,  by  Capt.  Craighill,  98, 1237. 

Ex.,  1899,  by  Capt.  Lucas,  99, 1488. 

Sur.  made,  1900,  by  Capt.  Lucas,  00, 1794. 

See  sur.  South  Mills  to  Beaufort  Inlet,  01, 1511. 

Maps.  91,  1344;  93,  Atlas.  21;  93,  1376;  94, 
1016;  95, 1310;  96, 1098;  97, 1386;  00, 1796. 


M-366 


CORE  CREEK,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13, 463. 

In  charge.   Maj.  II.  W.  Stickle,  13,  421. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  for  imp.  of 
navigation,  to  Core  Creek  Landing,  13,  463. 


1  Sur.— R.Dec. 24, 1828;  est.555,000.     (H.D.482,55th,2d.) 


rSee  pp.  14-22  tor  I 
Lexplanations,  etc. J 
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M-a'JeCa)     MOREHEAD  CITY,  N.  C.     (Harbor  at.) 


APPBOPBIATIONS. 

1910,     tl9, 000,  10, 1420. 
1912,         1,000,13,1763. 


Total,    20,000 

COMMEBCE. 

In  1911,  9,000 1.,  13, 445. 

CONTRACTS. 

1910.  Mitchell  &  Co.,  dr.  approx.  152,000  c.  y., 
10**0.  y.,  11,1545. 

1911.  D.  Clinton  Maokey,  dr.  approx.  152,000 
c.y.,  lOJto.y.,  18, 1763. 

ENGINEERS. 

Chlel  of  Engineers.    B.,  84, 177;  10,  346;  11, 
369;  18,  444. 

In  cbarge: 

Capt.  J.  Merour,  1883.    B.,  84, 1062. 
Capt.  Earl  I.  Brown,  1910-11.    B.,  10, 1420;  11, 
1544. 
Maj.  H.  W.  Stickle,  1912-.    B,,  13, 1763. 

OPEEATIONS. 

1910-11.    Repairs  to  plant,   and  laying  out 
work,  11, 1544. 


1911-13.  121,464.6  c.  y.  dr.  from  prescribed 
cross  section,  ana  16,113.7  c.  y.  from  1'  outside,  13, 
1763. 

FHTSICAIi  CHABACTBEISTICS. 

Description  of,  10, 346. 

Max.  draft  to  wharves  at  Morehead  City,  June, 
1912, 10';  prior  to  imp.  2J',  13,  445. 


PLANS. 

Capt.  MercuT  E.  ex.  might  be  included  in  that  of 
one  of  the  neighboring  sounds  not  yet  ex. ;  submits 
no  opinion  as  to  the  necessity  for  its  imp.,  84, 1063. 


PEOJECTS. 

Tor  dr.  chan.  10'  d.;  au.  act  June  25,  1910'  est., 
tl9,00a,  and  $2,000  an.  mainten. ;  also  bulkhead  to  be 
built  by  private  interests,  10,  346. 

SUE  VETS. 

Ex.  au.  letters  of  Aug.  11  and  Sept.  27,  1882,  84, 
1062. 

Ex.  and  sur.  of  Bogue  Sounds  near  Morehead  City, 
N.  C,  au.  act  Mar.  3, 1909,'  10, 360. 


M-276(b)     MOREHEAD  CITY,  N.  C.     (Sound  near.) 


ENGINEEBS. 

Chief  of  Engineers. 


B.,  84, 177;  10, 360 


In  charge; 

Capt.  J.  Merour,  1883.    B.,  84, 1062. 
Capt.  E.  I.  Brown,  1910.    10, 329. 

PLANS. 

Capt.  Mercur  stated  that  ex.  of  this  locality  might 
be  included  in  that  of  one  of  the  neighboring  sounds 
not  yet  ex.;  therefore  submits  no  opinion  as  to  the 
necessity  for  its  imp.,  84, 1063. 


SUE  VETS. 

Ex.  au.  letters  of  Aug.  11  and  Sept.  27,  1882,  84, 
1062. 

Pre.  ex.  and  sur.,  au.  act  Mar.  3, 1909,  contiguous 
to  the  town  of  Morehead  City;  E.  by  Capt.  Brown, 
Apr.  19,  1909,  and  Jan.  20,  1910;  est.,  $19,000,1  10, 
360. 

Maps.> 


M-277 


BOGUE  INLET,  N.  C. 


COMMEBCE. 

Description  of.  The  desired  imp.,  1896,  would  be 
a  benefit  apparently  to  only  2  firms,  and  for  a  short 
time  only.    97, 1419. 

ENGINEEBS. 

Chief  of  Engineers.    E.,  97, 211. 

In  charge: 

Lt.  Col.  Heap,  1896-97.    E.,  97, 1418, 1421. 
Capt.  W.  E.  CraighiU,  1897.    E.,  97,  1418,  1421. 

Assistants: 

Lt.  E.  Jadwin.    E.,  87, 1419. 

W.  H.  Chadboum,  jr.    B.,  97, 1422. . 


PHTSICAL  CHAEACTEBISTICS. 

Description  of.  Locality  is  at  the  first  inlet  s.  of 
Beaufort  Inlet,  25  m.  distant.    97, 1419. 

PEOJECTS. 

In  1897,  Lt.  Col.  Heap  est.  constr.  of  a  j .  to  remove 
the  sand  bar  at  the  inlet  would  cost  $16,818.76,  97, 
1421. 

SUE  VETS. 

Ex.  for  ].,  and  sur.  at  the  discretion  of  the  Sec.  of 
War  for  est.  au.  act  Aug.  3, 1896;  made  by  Lt.  Col. 
Heap  (E.  unfav.)  (see  Projects),  97, 1418. 


30462°— H.  Doc.  740,  63-5 


VH.  D,  649, 61st,  2d. 
31 
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M-385 


WHITE  OAK  RIVER,  N.  C. 


ENGIIVBEBS. 

Cblef  of  Engineers.  B,^  81, 168;  8Z,  163;  84, 
177;  89, 148;  90, 170;  08, 306. 

In  chaTge: 

Capt.7.  Merour,  1881-84.    B.,  83, 1113;  84, 1055. 
Capt.  W.  H.  Bixby,  1888-91.    B.,  89,  1127;  91, 
1434. 
Capt.  E.  I.  Brown,  08,  280. 

Assistant.    J.  P.  Darling.    E.,  82,  1113;  84, 

1056. 

PHYSICAL  CHABACTBBISTICS. 

Description  of,  88, 1113;  89, 1127. 

PLANS. 

By  Capt.  Bixby,  1889,  navigation  for  SS.,  ocean 
to  Sabistons  Br.,  29  m.,  thence  chan.  for  flats  about 
21  m.  farther  to  Collins  Ford;  est.,  $45,000,  89, 1129. 


By  Capt.  Bixby,  1890,  SS.  navigation,  Roberts 
Landing  to  Sabistons  Br.,  and  flatboat  navigation 
thence  to  Collins  Crossing;  est.,  S4,550,  91, 1435. 

SUE  VETS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt.  J. 
Mercur  (E.  unfav.),  88, 1113. 

Ex.  White  Oak  R.  to  Smiths  Mills,  au.  act  Aug.  2, 
1882;  made,  1883,  by  Capt.  J.  Mercur  (B.  unfav.1, 
84, 1055. 

Ex.  au.  act  Aug.- 11,  1888;  made,  1889,  by  Capt. 
Bixby  (see  Plans),  89, 1127. 

Ex.,  Roberts  Landing  to  Collins  Crossing,  au.  act 
Sept.  19,  1890;  made,  1890,  by  Capt.  Bixby  (see 
Plans),  91, 1434. 

Pre.  ex.  from  mouth  to  Maysville,  au.  act  Mar.2, 
1907.    B.  by  Capt.  Brown^  (unfav.),  08, 306. 


M-386    NEW 


RIVER    TO     SWANSBORO, 

Waterway.) 


N.    C.    (Inland 


APPEOPEIATIONS. 

1890,  15,000.00,91,1378. 

1907,  *12, 000. 00,  07,1238. 

f23, 500.  00,  09,1288. 

1909,  .^*4, 000. 00,  09, 1288. 
hi,  330. 80,  10,1422. 

1910,  5,000.00,11,1548. 

1911,  5,000.00,11,1548. 

1912,  *1,000.00,  13, 1767. 


Total,  36,830.80{incl.    misc.,    »37,955.80,    13, 
1767). 
COMMEECE. 

Prospective  increase  in,  to  result  from  imp.,  89, 
1125. 

Description  of,  93, 1399.  A  RR.  operating  from 
New  R.  to  Wilmington  had  diminished  or  totally 
destroyed  regular  navigation  of  the  stream  in  1893," 
93, 1400;  95, 1327. 

C.  developed  has  not  been  commensurate  with 
cost  of  imp.,  10, 349. 

1911, 16,598 1.,  mostly  brick,  hay,  grain,  fertilizer, 
lumber,  machinery,  cotton  seed,  cotton,  shellfish, 
wood,  eggs,  etc.,  13, 1767. 

ENGINEEES. 

Chief  of  Engineers.  B.,  89, 148;  91, 162;  93i 
163;  93,  176;  94,  161;  95,  184;  OS,  246;  06,  265- 
07,277;  08,295;  09,304;  10,348;  11,371;  13,447: 

In  charge: 

Capt.  H.  W.  Bixby,  1888-92.  E.,  89,  1124;  91, 
1376. 

Maj.  W.  S.  Stanton,  1892-85.  E.,  93,  1146;  93, 
1399;  94, 1037;  96, 1327. 

Capt.  R.  P.  Johnston,  1905-06.  E.,  05, 1216;  06, 
1157. 

Capt.  Earl  I.  Brown,  1907-11.  E.,  07, 1238;  08, 
1292;  09, 1288;  10, 1422;  11, 1547. 

Maj.  W.  H.  Stickle,  1912-.    E.,  13, 1766. 

Assistant.    H.  W.Chadboum,  jr.    E.,  91, 1378. 


OPEEATIONS. 

1894-96.  No  work  done  up  to  this  time  on 
account  of  a  claim  of  a  private  corporation  to  control 
of  the  stream,  95, 1327. 

1904-05.  Pranchise  granted  a  corporation  by 
act  of  N.  C.  in  1889,  surrendered  and  abandoned, 
06,  247. 

1906-06.    920  c.  y.  dr.,  06, 1157. 

1906-07.    19,849  o.  y.  dr.,  07, 1238. 

1907-08.    80,411  c.  y.  dr.,  08, 1293. 

1908-09.    51,724  c.  y.  dr.,  09, 1288. 

1909-10.    31,488  c.  y.  dr.,  10, 1422. 

1910-11.  U.  S.  dr.  Saippernong  excavated 
18,735c.  y.  from  New  R.  Inlet  and  Saluers  B.,  from 
w.  of  Dudleys  Ditch,  completing  proj.,  11, 1547. 


PHYSICAL,  CHAEACTEEISTICS. 

Description  of.  The  ocean  is  a  few  hundred  yards 
distant  on  one  side,  and  a  RR.  runs  on  the  other 
side,  89, 1125;  95, 1327. 


PEIVATE  WOEK. 

See  Operations.  1904-05. 


PBOJECTS. 

By  Capt.  Bixby,  1889,  3'  or  4'  navigable  chan. 
from  Swansboro  to  New  E.;  est.,  $43,000,  89, 1127; 
91, 1377. 

StJEVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  89, 1124. 

Sur.  inade,  1891,  by  Capt.  Bixby,  93, 1146. 

By  Capt.  Johnston,  1905,  to  determine  conditions, 
05, 1216. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc, 
13,  448. 

Maps.    91, 1378. 


1H.D.  401, 60th,  1st. 


'Transfer. 


*AUotmeut. 


rSeepp.  14-22  for"! 
Lexplanations,  etc.J 
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M-390 


NEW  RIVER,  N.  C 


APPKOPBIATIONS. 

1836,  J5, 000,1 

1837,  220,000,meas.  Doc,  No.  373, 1882. 

1838,  225,000,J 

1882,  5,000,83,866. 

1884,  5,000,84,1046. 

1886,  10,000,86,993. 

1888,  3,000,88,887. 

1890,  6,000,  90,  1143. 

1892,  6,000,93,1161. 

1907,  «2, 000,  07,1237. 

1910,  *6,7QD,  10, 1421. 

1912,  *500,  la,  1766. 

Total,  92,200(inol.  .misc.,   and   less  $1,330.80 
trans.,  $90,869.30,  IS,  1765). 

COMMERCE. 

C.  decreasing,  93, 1402;  94, 1039;  95, 1329. 
SUglit  increase  over  preceding  years,  99,  1501; 
00, 1812. 
Imp.  has  had  little  effect  on  rates,  10, 347. 
1911,  36,267 1.,  18,447. 


CONTRACTS. 

1886.  R.  Moore,  dr.,  250  o.  y.,  86,  992.  Dr., 
28Jtc.y.,87,1041. 

1890.  Alabama  Dredging  &  Jetty  Co.,  dr.,  494 
c.  y.,  91, 1381;  expired  by  limitation,  93, 1402. 

ENGIVEERS. 

Chief  of  Engineers.  R.,  81, 168;  88, 163;  83, 
169;  84,  174;  86,  169;  86,  166;  87,  129;  88,  123; 
89,  142;  90,  128;  91,  163;  93,  163;  93,  176;  94, 
162;  96,  184;  96,  166;  97,  206;  98,  208;  99,  239; 
00,  272;  01, 305;  03,  233;  03,  237;  04,  238,  245, 
1537;  06,  247;  06,  266;  07,  276;  08,  294;  09,  303, 
315;  10, 346;  11, 369;  13,  446. 

Boards.  BEBH.  Recom.  expend,  of  balance 
of  funds  in  rebuilding  dike  at  Cedar  Bush  Marsh, 
04,1540. 

In  charge: 

Capt.  J.  MercuT,  1881-84.    B.,  83, 1117;  83,  865. 

Capt.  F.  A.  Hinman,  1884-85.    R.,  84, 1046. 

Capt.  W.  H.  Bixby,  1886-92.  R.,  86,  1082;  86, 
991;  87, 1039;  88, 885;  89, 1078;  90, 1141;  91, 1379. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1149;  93, 
1400;  94, 1037;  96, 1328. 

Lt.  Col.  D.  P.  Heap,  1896.    B.,  96, 1120. 

Capt.  W.  E.  Craighill,  1897-98.  R.,  97, 1399;  98, 
1250. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1904.  R.,  99, 
1601;  00, 1812;  01, 1497;  03, 1139;  04, 1538. 

Capt.  E.  E.  Winslow,  1903.  B.,  03,  1104;  04, 
1540. 

Capt.  R.  P.  Johnston,  1904-06.  B.,  04, 1489;  OS, 
1217;  06, 1168. 

Capt.  Earl  I.  Brown,  1907-11.  R.,  07, 1236;  08, 
1291;  09, 1287;  10,  1420;  11, 1546. 

Maj.  H.W.  Stickle,,  1912-.    R.,  13, 1765. 

Assistants: 

J.  P.  Darling.    B.,  S3, 1118. 
E.  D.  Thompson.    R.,  87,  1041;  88,  S87;  89, 
1079:  90, 1143. 
W.  H.  Chadboum,  jr.    B.,  91, 1381. 


OPEEATIONS. 

1885-86.  34j991  0.  y.  dr.  from  cut  through 
marsh  at  Cedar  Bush  Cove,  86, 992. 

1887-88.    29,282  o.  y.  dr.,  88,  886. 

1890-91.  530  1.  1.  oyster-shell  dike  built,  91, 
1380. 

1894-96.  1,495 1.  f.  training  dike  built  at  Cedar 
Brush  Marsh,  9B,  1328. 

1895-96.  Repairs  made  to  dike  at  Cedar  Brush 
Marsh,  96, 1120. 

1906-06.  Dike,  1,800'  1.,  around  Cedar  Brush 
Marsh  rebuilt  of  oyster  shells,  06, 1158. 

PHTSICAIi  CHARACTERISTICS. 

Description  of,  88, 885;  93, 1400. 

Tidal  observations,  94, 1038, 1039. 

L.  w.  d.  about  3',  through  a  tortuous  chan.  around 
Cedar  Bush  Marsh;  timber  dike  destroyed  by  ter- 
edo; chan.  deteriorated  to  orig.  conditions,  04, 1540. 

Description  of  B.,  04, 1540. 

PROJECTS. 

By  Capt.  Mercur,  1882,  chan.  6'xl50'x7,000'  m.  1 .  w. 
through  bar  at  New  R.  Inlet,  connecting  the  upper 
R.  with  the  ocean.  Est.,  $40,000,  83,  117;  91, 
1381. 

In  1886  location  of  the  proposed  chan.  slightly 
changed,  85, 1082;  87, 1040. 

By  Maj.  Stanton,  1892,  modification  of  existing 

Eroj.  to  provide  for  restriction  of  the  w.  of  2  cuts  to 
e  made  to  w.  of  those  existing,  40'  through  Cedar 
Bush  Marsh  and  100'  through  Wrights  Isld.,  93, 
1401. 

In  1893  Maj.  Stanton  est.  113,000  to  dr.  10,000  c.  y. 
to  restore  d.  of  4'  through  4  shoals  at  the  ends  of  2 
cuts  above  mentioned,  and  to  constr.  regulating 
works,  3,760  1.  f.  of  revet,  along  the  upper  part  of 
Cedar  Bush  Marsh  to  be  included,  93, 1401. 

In  1893  abandonment  of  dr.  cut  through  Cedar 
Bush  Marsh  au.  by  Chief  of  Engineers,  it  being 
apparent  that  its  mainten.  would  require  continual 
redr.,  94, 1038. 

By  Maj.  Stanton,  1894,  training  dikes  of  piles  and 
sheet  piling  at  Cedar  Bush  Marsfi  for  mainten.  of  4' 
by  dr.;  est.,  $5,000,  94, 1038. 

In  1897  Capt.  Craighill,  est.  $1,000  required  an.  for 
mainten.,  98, 1250. 

By  Capt.  Winslow,  1903,  restoring  chan.  by  re- 
building dike  around  Cedar  Bush  Marsh  of  oyster 
shells;  est.,  $2,600,<  04, 1541. 

By  Capt.  Brown,  5'  x  200',  mouth  to  Jacksonville; 
est.,  $6,700,  and  $800  an.  mainten.,  H>9, 315;  au.  act 
June  25, 1910,  being  a  modification  of  former  proj., 
10,  347. 

SUB  VETS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
Mercur,  83, 1117. 

Sur.  from  Cedar  Bush  Marsh  to  the  Ocean  Bar 
made;  1890,  by  Capt.  Bixby,  90, 1142. 

Sur.  of  Cedar  Bush  Marsh  and  Wrights  Isld. 
Chans,  by  Maj.  Stanton,  1893,  93, 1401. 

Ex.  1900,  by  Capt.  Lucas,  00, 1812. 

Au.  act  June  13,  1902;  made,  1902  and  1903,  by 
Capt.  Lucas  and  Capt.  Winslow,  resp.,*  04,  1538, 
1640. 

To  ascertain  effect  of  imp.,  07, 1236. 

Au.  act  Mar.  2,  1907;  made,  1907-08,  by  Capt. 
Brown;5  est.,  $6,700,  09, 315. 

Ref.  to  ex.  and  sur.  docs.,  etc.,  13, 446. 

Maps.    90, 1144;  91, 1381;  93, 1402;  96, 1328. 


1  Sur.— R,  Jan.  6, 1837;  est.  $25,000.    (H.  D.  482, 66th,  2d.) 

*  For  opening  a  passage  from  Beaufort  H.  to  Pamlico  Sound  and  for  unp.  New  R. 
'  $1,330.80  trans,  to  waterway  between  New  R.  and  Swansboro,  N.  C,  10, 1421. 

*  H.  D.  239, 68th,  2d. 
6  H.  D.  1085, 60th,  2d. 
•Allotment. 
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M-305 


CAPE  FEAR  RIVER,  N.  C. 


Note.— K.  is  formed  by  eonfluenoe  of  Deep  and  Haw  Ks.,  at  Haywood,  N.  C.  It  flows  se.  to  Atlantic  at 
Cape  Fear,  near  s.  extremity  of  N.  C.  Its  total  1.  is  400  m.  Imp.  is  in  2  parts  mainly— above  and  below 
Wilmington,  N.  C.  Proj.  portion  above  Wflmington  is  115  m.  1.  up  to  Fayetterille..  Wilmington  to  ocean 
is  30  m. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


At  and  below  Wilmington 

Above  Wilmington 

Above  WilmiDgton  (loci  and  dam). 

Deep  E.  and  Cape  Fear  E 

Above  Fayetteville 


1829-1912 
1881-1912 
1902-1912 
1871-1872 
1871-1896 


Total. 


$5,528,228.92 
169,760.00 
350,000.00 


6,047,978.92 


Part  (a),  M-305 


Cape  Fear  River,  N. 
mington.)' 


C.     (At  and  below  WO- 


APPBOPBIATIONS, 


1829, 
1830, 
1831, 
1832, 
1833, 
1834, 
1835, 
1836, 
1837, 
1838, 
1847, 
1852, 
1854, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


1902, 
1904, 
1905, 
1906, 

1907, 

1908, 

1909, 

1910, 
1911, 
1912, 


$20,000.00, 
25,688.00, 
25,706.00, 
28,000.00, 
28,000.00, 
5,234.00, 
20,000.00, 
20,000.00, 
10,000.00, 
20,000.00, 
601.  92, 
20,000.00, 
140,000.00, 
100,000.00, 
75,000.00, 
100,000.00, 
100,000.00, 
150,000.00: 
150,000.00 
132,500.00; 
160,000.00, 
100,000.00, 
70,000.00, 
140,000.00; 
225,000.00, 
200,000.00: 
167,500.00, 
245,000.00, 
170,000.00, 
200,000.00, 
200,000.00, 
196,000.00, 
150,000.00, 
150,000.00, 
*30,000.00, 
150,000.00, 
200,000.00, 
I  166,000.00, 
\  100,000.00, 
150,000.00, 
/*300,000.00, 
\  100,000.00. 
400,000.00, 
100,000.00, 
300,000.00, 


act  Mar.  2. 
act  Apr.  23. 
act  M^r.  2. 
act  July  3. 
act  Mar.  2. 
act  June  28. 
act  Mar.  3. 
act  July  5. 
act  Mar.  3. 
act  July  7. 
act  Mar.  2. 
act  Aug.  30. 
act  July  22. 

70. 70,  421. 
71, 75,  610. 

73. 71,  699. 
73, 77. 

74. 89,  ii,  71. 

75. 90,  ii,  99. 
76, 66,  309;  77, 
78, 69,  476. 

79,  81,  567. 

80,  697. 
81, 919. 

83,  934. 

84,  938. 
86, 1004. 
88,900. 
90, 1166. 
98, 1169. 
95, 1340. 
96, 1133. 
99, 1608. 
OS,  1145. 
04, 1496. 
05, 1226. 
06, 1166. 


>; 


7, 1248. 

08, 1303. 
09, 1296. 
09, 1296. 
10, 1435. 
11,1564. 
la,  1782. 


Total,  6,528,228.92(incl.    $36,730.02    received 
from   rents,   sales,   etc., 
$6,564,968.94,  18, 1782). 
COMMEBCi:. 
80, 712;  84, 947;  86, 1059. 
Advantages  resulting  from  imp.,  88, 946. 


Large  and  important  trade  in  cotton,  lumber, 
etc.,  93, 1423;  94, 1052;  96, 1340;  18, 1785. 

Description  of,  00, 1822. 

As  a  result  of  imp.  large  vessels  now  trade  at  port; 
rates  reduced,  07, 287;  18,  461. 

Description  of,  10, 358;  18, 461. 

1869,  220,000  t.;  1890,  347,000±;  1895,  618,000±; 
1900,  e99,000±;  1905, 871,000± ;  1909,872,000±;  1911, 
l,064,000±t.,  18, 1785. 

Freight  transported. 


Tons. 

1869 220,000 

1889 325.512 

1890 346,557 

1891 344,443 

1892 341,468 

1893 392,965 

1894 437,623 

1895 618,054 

1896 673,208 

1897 595,426 

1898 627,899 

1899 ■  621,852 


Tons. 

1900 699,356 

1901 727,359 

1902 841,631 

1903 813,337 

1904 856,011 

1905 871,106 

1906 814,291 

1907 870,656 

1908 864,0n 

1909 872,426 

1910 944,657 

1911 1,063,908 


Cotton  steamers  loaded  at  port  of  Wilming- 
ton, N.  O.,  during  year  ending  Dec.  SI, 
1911. 


Name  of  steamer. 

Tonnage. 

Draft 
loaded. 

Number 
of  bales. 

Lovaine 

1,998 
1,771 
1,022 
2,578 
688 
2,442 
1,151 
2,243 
1,305 
1,626 
1,523 
2,127 
2,192 
2,009 
1,370 
1,616 

Ft.  In. 
18   8 
16   0 
16   0 

18  9 

14  3 

19  6 

15  0 
19    7 

16  6 

16  6 

17  0 

18  6 
18    6 
18   0 
IS    7 
17    4 

11,249 

10,483 

Clara   

4,500 

EretzaMendi 

Potomac  

13,991 
2,000 

Anglo  Chilian 

Annette  Furness . . . 
Blythswood 

13,078 
5,632 

11,700 
6,467 

Wilston 

8,442 

Mariner 

8,295 

DunoUy 

10,492 

StnnfiolH 

10,483 

10,143 

Vizcaina 

6,435 

CapeAntibes 

10,088 

1  Sur.  below  Wilmington— B.,  Dec.  10,  1827;  est.,  $39,818.80.    E.,  July  11,  1829;  est.,  $154,588.12. 
Mar.  30, 1863;  est.,  $958,200.    B,  Mar.  18, 1858;  est.,  $443,400.    (H.  D.  482,  SStll,  2d.) 
*Allotment. 


B., 


rSee  pp.  14-22  fori 
L explanations,  etc. J 
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Cotton  steamers  loaded  at  port  of  Wilming- 
ton, N.  C,  during  year  endmg  Dec.  31, 
1911 — Continued . 


Name  of  steamer. 

Tonnage. 

Draft 
loaded. 

Number 
of  bales. 

2,389 
2,393 
2,480 
2,401 
2,040 
2,147 
2,504 
1,683 
1,885 
2,380 
2,557 
2,639 
2,390 
2,466 
3,156 
1,818 
2,165 
2,306 
1,370 
1,671 

Ft.  In. 
18    3 

20  7 
18    6 

21  8 

18  10 

19  1 
18    4 

15  0 

16  10 
18    0 

18  1 

20  7 

19  2 
19    4 

21  4 

17  7 
19    2 

18  3 
16    0 
18    6 

13,225 

Border  Knight 

King  George 

Shira.        

12,277 
12,886 
13,290 

Balloohmyle 

Pntaey  Bridge 

10,800 
11,864 
12,066 

Winnie 

8,209 

Farklands 

11, 332 

Nessfleld 

12,760 

12,718 

Auohencrag 

Benparlc 

14,241 
13,850 

Beewiley    

12, 482 

Oceana 

Bur  bo  Bank 

17,300 
9,886 
13,662 

Anoenine 

13,250 

Vizcaina 

6,708 
9,626 

Total 

72,200 

386,889 

"As  a  result  of  the  improvement,  vessels  coming 
to  Wilmington  are  mucn  larger  than  formerly,  the 
average  tonnage  In  1886  being  421,  while  in  1911  the 
average  was  1,269.  This  increase  in  tonnage  has 
caused  a  correspondiag  decrease  in  freight  rates  on 
shipments  by  water."    13,  461, 1785. 

CONTBACTS. 

1874.  Curtis,  Fobes  &  Ck).,  dr.,  140,  ISfe  and  let 
c.  v.,  75,  ii,  102;  76,  308. 

1875.  Curtis,  Fobes  &  Co.,  dr.,  1734  c.  y .,  76,  ii, 
102;  76, 308.  Bangs  &  Dolby,  material  and  labor, 
76, 308,  314. 

1876.  Bangs  &  Dolby,  St.,  $1.89  0.  y.,  77,  332, 

1877.  W.  H.  French,  St.,  $1,639  c.  v.,  78,  476. 

1878.  French  &  Dolby,  St.,  $1.75  c.  y.,  79,  557. 

1879.  Ross  &  Pennypacker,  St.,  $2.24  and  $2.29 
t.,  80, 697;  completed,  80,  699. 

1881.  G.  H.Terris,  dr.,  Ulif  c.  y.,  81, 921;  com- 
pleted, 83, 719. 

1883.  National  Dredging  Co.,  dr.,  16.7i|!  c.  y.; 
annulled,  83,719.  New  York  Steam  Dredging  Co., 
dr.,  1410  c.  y^  83,  718;  completed,  83,  720.  New 
York  Steam  Dredging  Co.,  dr.,  14J0  c.  v.,  84,  938. 
Ross  &  Lara,  brush  and  cane,  $3.60  and  $2.60  cord, 
resp.,  84, 938;  completed,  84, 942.  J.  C.  Springer, 
ratline  and  spun  yam,  lOfit  and  9ii  lb.,  resp.,  84, 
938;  completed,  84, 942.  G.  M.  Summerell,  scows, 
$1,150,  $600,  $680,  $566,  and  $550,  resp.,  84, 938;  com- 
pleted, 84, 941.  Ross  &  Lara,.st.,  $1.35  t.,  84, 939; 
completed,  86, 1087. 

1884.  Ross  &  Lara,  St.,  $1.48 1.,  completed,  86, 
1087.  G.Z.French,st.,$1.55and$1.48t.;  extended 
86, 1088;  completed,  86,  1012.  J.  C.  Froehlich  & 
Co.,  steam  boiler,  $1,240;  completed,  85,  1088. 
R.  Moore,  dr.,  14*$  c.  y.,  85,  1089;  extended,  86, 
1012;  completed,  85, 1093. 

.  1886.  ^.  A.  Martin,  j.  st.,  $1.52*  t.,  87, 1052. 

1887.  Atlas  DredgingCo.i  dr.,  90c.  y.,  87, 1062. 
R.  Moore,  dr.,  90  c.  y .,  87, 1052. 

1888.  T.  Smith,  steam  boiler,  $3,045,  88,  900. 
G.  Z.  French,  st.,  $1.66*  t.;  R.  Moore,  dr.,  13.70 
c.  y.,  88, 900. 

1889.  Atlas  Dredgiig  Co.,  dr.,  120  c.  y.,  89, 

1890.  P.  S.iRoss,  dr.,  13i0  o.  y.,  91, 1398. 

1893.  C.  P.  E.  Burgwyn,  dr.,  12.490  and  12.440 
c.  jr.,  s.  m.,  $126,000,  93, 1424.  This  contract  cur- 
tailed by  supple,  agreement  1894  to  provide  funds 
forpurchaseof  anewU.S.dr.,  94, 1048. 

1894.  Charles  Hillman  Ship  &  Engine  Building 
Co.,  dr.  steamer,  $63,000,  96, 1342. 


1896.  Fowler  &  Morrison,  coal,  $2.00  1.  t.,  95, 
1342. 

1896.  Cordes  &  Bochman,  dr.  plant,  $27,650, 
97, 1407. 

1898.  J.  A.  Springer  &  Co.,  760 1.  coal,  $2.85  and 
$2.95:  Davis  Coal  &  Coke  Co.,  600  t.  coal,  $2.69  t., 
98,  1256.  Theo.  Smith  &  Bro.,  i.  gear-wheel  fric- 
tion for  dr.,  $3,830,  98, 1266. 

1899.  The  Columbian  Ironworks*  Dry  Dock 
Co.,  tugboat,  $26,500,  00, 1823. 

1905.  Linehan,  Carroll  &  Co.,  St.,  $1.60  t.,  06, 
1226. 

1906.  F.  C.  Blaokmer,  2  dump  scows,  $16,500, 
06,  1166. 

1907.  Theo.  Smith  &  Sons,  clamshell  dr., 
$61,350;  Winnsboro  Granite  Corporation,  20,000  t. 
St.,  07, 1248. 

1908.  SarLtord  &  Brooks  Co.,  2  dump  scows, 
08, 1304. 

1909.  Winnsboro  Granite  Corooration,  St.,  09, 
1296. 

1910.  Bowers  Southern  Dredging  Co.,  dr., 
$0.0795  c.  y.  in  section,  and  $0.03975  o.  y.  1  foot  out- 
side section,  11, 1660;  IS,  1782. 

DOCUMENTS.    (Not  printed  in  Bs.) 

Numerous  docs,  referred  to  by  Lt.  Col.  Foster, 
73,  804-815. 

B.  of  Capt.  Hartman  Bache,  H.  Doc.  127,  20th 
Cong.,  1st  sess. 

B.  of  commission,  1853,  H.  Doc.  1,  33d  Cong., 
1st  sess.,  part  2,  73, 807,  814. 

B.  of  commission,  1868,  Ex.  Doc.  2,  36th  Cong., 
1st  sess.,  part  3,  p.  829,  73,  809. 

K.,  Col.  J.  H.  Simpson,  S.  Doc.  27,  41st  Cong.,  3d 
sess.,  71, 610. 

B.  of  Bngrs.  in  charge  prior  to  1870. 

ENGINEEBS. 

Chief  of  Engineers.  Bs.,66,3;  70,32,70;  71, 
74;  78,  70;  73,  77;  74,  88;  76,  90;  76,  66;  77,  62; 
78,  68;  79,  80;  80,  125,  109;  81,  148;  88, 143,  941; 
83,147;  84,160;  86,171;  86,108;  87,132;  88,125; 
89, 144, 148;  90, 130;  91, 166;  98, 1Q5;  93, 179:  94, 
164;  96,  187;  96,  169;  97,  209;  98,  210;  99,  242; 
00,  274;  01,  307,  310,  1662;  03,  236;  03,  240;  04, 
242;  05,  251;  06,  272,  275;  07,  284;  08,  302;  09,  311; 
10,  356;  11,  379;  18,  458,  462. 

Boards: 

Commission  convened  Mar.  30, 1853,  and  reported 
in  favor  of  the  imp.  at  and  below  Wilrnington  qv  js., 
fences,  revets.,  etc.,  73, 807;  76, 323.  B.,  H.  Doc, 
33d  Cong.,  Is  sess.  (Prof.  A.  D.  Baehe,  V.  S.  C.  S.; 
Maj.I.  I.  Stevens,  U.  S.  E.;  Capt.  D.  P.  Woodbury, 
U.  S.  E.,  and  Lt.  C.  H.  Davis,  U.  S.  N.) 

BERH.,  to  which  was  referred  the  B.  of  the  afore- 
said commission,  B.  Apr.  18,  1863,  approv.  part  of 
the  plan,  but  substituting  a  plan  of  irnp.  hy  dr., 
wing  dams,  js.,  etc.,  73,  809.  (Col.  De  Russy  and 
others.) 

Commission  convened  Dec.  30, 1858,  to  ex.  condi- 
tion of  entrances  of  Cape  Fear  R.  Recom.  imp.  by 
constr.  of  St.  js.,  73,  899,  810.  B.,  Ex.  Doc.  2,  36th 
Cong.,  1st  sess.  (Prof.  A.  D.  Bache,  TJ.  S.  C.  S.; 
Hon.  1. 1.  Stevens,  M.  C;  Lt.  J.  N.  Mafflt,  U.  S.  N.; 
Capts.  A.  A.  Humphreys  and  W.  B.  Franklin,  and 
Lt.  W.  H.  C.  Whiting.) 

Board  convened  at  Wilmington,  Deo.  12,  1871, 
andJan.l2, 1872.  Recom.  oontmuatiori  of  the  work, 
73, 797-799.  (Lt.  Cols.  Tower,  Wright,  and  Foster, 
and  Majs.  Gillmore  and  Craighill.) 

Reconvened  at  New  York  City,  Dec.  6,  1872. 
Recom.  dr.  at  Baldhead  Chan.,  that  the  work  of 
closing  be  continued  to  Zekes  Isld.,  and  closing 
New  Inlet  with  pile  work.  B.,  73,  799-816.  (Lt. 
Cols.  Tower,  Wright,  and  Foster,  and  Majs.  Gill- 
more  and  Craighill.) 

Constituted  by  S.  O.,  No.  129,  0.  of  E.,  1881,  88, 
942.  (See  Projects.)  (Lt.  Cols.  Gillmore,  Craighill, 
and  Comstock,  and  Capt.  Tinrtle.) 

In  charge: 

Lts.  J.  K.  Mansfield  and  John  H.  Winder,  in  1835. 
Inspection,  73, 814. 

Lt.  A.  J.  Swift,  1836-38,  73, 814. 

Capt.  McClellan,  1839,  73, 814. 

Capt.  D.  P.  Woodbury,  1853-65,  70,  422;  73, 
804,  809,  810. 
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Lt.  Wliting,  1856,  73, 810. 

Col.  TumbuU,  1867,  73, 810. 

Col.  J.  H.  Simpson,  1870,  70,  421. 

Mai.  W.  P.  CraighUl,  1870.  71,74-77.  Bs.,  71, 
609;  78,698;  73,789;  74, 11,  68;  75,  ii,  98;  76,  308; 
77,332. 

Capt.  C.  B.  Pliillips,  1878,  in  temporary  charge. 
E.,  78,475,492. 

Lt.  Col.  W.  P.  CraigUU,  1878-85.  B.,  79,  556; 
80,695;  81,918.919,920;  8S,934;  83,717;  84,937, 

Capt.  W.  H.  Bixby,  1885-92.  B.,  85,  1087;  86. 
1000;  87,  1047;  88,  895;  89,  1089,  1132;  90,  1152; 
91  1394 

^ai.  W.  S.  Stanton,  1892-95.  R.,  93,  1164;  93, 
1419;  94, 1047;  95, 1335. 

Lt.  Col.  D.  P.  Heap,  1896.    B.,  96, 1131. 

Capt.  W.  E.  CraigUII,  1897-98.  B.,  97, 1406;  98, 
1255. 

Capt.  E.  W.  Van  C.  Luoas,  1899-1902.  B.,  99, 
1507;  00, 1818;  01, 1604, 1557;  03,  1144. 

Capt.  E.  E.  Wtnslow,  1903.    B.,  03, 1109. 

Capt.  E.  P.  Johnston,  1904-06.  B.,  04, 1496;  06, 
1224;  06. 1165. 

Capt.  E.  I.  Brown,  1907-11.  B.,  07,  1246;  08, 
1300;  09, 1293;  10, 1432;  11, 1560. 

Maj.  H.  W.  Stickle,  1912-.    B.,  13, 1778. 

Assistants: 

Lt.  W.  R.  Livermore,  70, 422. 

W.  Griswold,  70,  422;  71,  610. 

Capt.  C.  B.  Phillips,  76,  309.  B.,  74,  ii,  69,  71; 
75,  li,  99.    Historical  sketch  oJ  work,  76,  321-331. 

H.Bacon.  B., 76,314;  77,335;  78,477,493;  79, 
557;  80,  698;  81, 922;  83, 937;  83, 718;  84, 939;  85, 
1091;  86,  1011;  87,  1053;  88,  902;  89,  1093;  90, 
1156. 

E.  C.  Merritt.    E.,  91, 1398. 

E.  D.  Thompson.    B.,  93, 1169;  93,'1424. 

C.  Humphreys.  E.,  88,  901;  94, 1053;  96, 1341; 
96, 1133;  97, 1410;  98, 1259;  99, 1511. 

B.  C.  Merritt.    B.,  04, 1500;  06, 1229. 

ESTIMATES.    (See  Projects.) 

By  Col.  Simpson,  breaker  connecting  Zekes  and 
Smiths  Islds.,  IU256,416.53,  70,  70. 

By  Maj.  Craighill,  increased,  71,  610. 

By  Capt.  Phillips,  dr..  12'  ohan.  to  Wilmington, 
$260,000,  74,  ii,  69,  70.  Afterwards  reduced  to 
$120,000,  75,  ii,  101. 

By  Maj.  Craighill,  work  at  Smiths  Isld.  and  ex- 
tension of  Federal  Pt.  j.,  etc.,  $90,000,  74,  ii,  70. 

By  Maj.  Craighill  and  Capt.  Phillips,  completing 
the  work  ol  closing  New  Inlet,  $420,000,  76,  ii,  99. 

By  Maj.  Craighill,  completing  existing  proj., 
$60,000,  79,  567;  mcreased  to  $75,500  on  account  of 
damage  by  storm,  79, 81. 

By  H.  Bacon,  to  complete  existing  proj.,  $199,376; 
and  $16,000  lor  an.  dr.,  79, 561. 

EXPENDITURES. 

Total  to  Oct.  11,  1856,  at  Baldhead  and  Zekes 
Isld.,  $138,750,  73, 810. 

OPERATIONS.! 

1839-38.    Js.  built  by  U.  S.,  73, 813. 

1863.    Work  begun  at  mouth  of  E.,  73,  809. 

1870-71.  Closing  inlets  by  cribwork,  70,  70, 
422;  607'  break'r  and  superstr.  built,  71,  76,  610. 

1871-73.  Break'r  extended  nearly  1,200', 
73, 70. 

1873-73.  Extensionofbreak'rto  4,403' and  pro- 
tection to  Smiths  Isld.  beach,  73, 789,  790. 

1873-74.  The  deflecting  j.  Irom  Federal  Pt. 
extended  to  600';  dr.  at  Baldhead  Bar,  and  at  the 
"Logs,"  74, 88,  89,  ii,  71,  72. 

1874-75.  Dr.  at  Baldhead  Bar,  removing 
stumps  at  the  "Logs,"  dr.  at  Horseshoe  Shoals,  and 
repairs -to  Federal  Pt.  j.,  and  the  works  between 
Smiths  and  Zekes  Islds.,  76, 90,  ii,  99. 

1875-76.  An  apron  of  timber,  brush,  and  st., 
from  Federal  Pt.  j.  to  Zekes  Isld.  (initial  closing 
New  Inlet),  distance  of  4,352':  dr.  at  Horseshoe 
Shoals  continued,  cut  increased  from  100'  to  200'  w., 
and  from  9'  to  12'  d.;  dr.  at  Baldhead  Chan.,  re- 


moval of  obstr.  placed  by  Confederates  in  the  R. 
Chan.,  76,  66,  308,  309,  314,  315.    , 

1876-77.  20,304  c.  y .  St.  placed  by  contract  be- 
tween Zekes  Isld.  and  Federal  Pt.  to  continue  work 
of  closing  the  inlet,  77,  62,  333,  335.  Eepairs  to  the 
works  between  Smiths  and  Zekes  Islds.,  77, 336. 

1877-78.  40,440  c.  y.  St.  deposited  on  the  dike 
closing  New  Inlet,  78, 68,  475,  477,  492. 

1878-79.  Placing  st.  on  New  Inlet  Dike  and 
dr.  on  Baldhead  Bar,  79, 80,  656,  558,  660. 

1879-80.  28,398  c.  y.  riprap  placed  in  dam  and 
70,245  c.  y.  sand  removed  by  suction  dr.  from  Bald- 
head Chan.,  80,  696;  2  lighters  and  scows  constr., 
80,  698;  repairs  to  pumpmg  apparatus,  80,  701. 

1880-81.  5,427  t.  contract  St.  for  coping,  2,367 
t.  rough,  heavy  st.,  and  12,880  c.  y.  riprap  delivered 
in  dam,  81, 923;  218 1.  St.  ballast  placed  m  dam,  81, 
922;  62,044  0.  y.  dr.  in  Baldhead  Chan.,  81,  924; 
small  trees  transplanted  at  Federal  Pt.,  Zekes  and 
Smiths  Islds.,  81, 925. 

1881-83.  303,535  c.  y.  dr.  from  Snows  Marsh 
Chan.,  83,937;  21,967c.y.  dr.  from  Baldhead  Chan., 

83,  939;  flanks  of  dam  strengthened  with  238  o.  y. 
and  486 1.  st.  riprap,  83, 938.  Unsuccessful  attempt 
to  close  h.  swash  by  pile  work,  83, 938. 

1883-83.  896,661  c.  y.  dr.  from  Snows  Marsh 
Chan.,  83, 719;  repair  of  steam  tug,  83, 721. 

1883-84.  333,129  0.  T.  dr.  from  Snows  Marsh 
Chan,  and  Midnight  Shoal,  84,  940;  4,606  cords 
brush,  191  cords  cane,  and  11,861 1.  st.  delivered  on 
dam,  84,  941;  1,338  t.  st.  ballast  purchased  and  417 
cords  brush,  84,  941;  wharf  built,  84,  941;  53,350 
s.  y.  mattress  laid,  at  an  average  cost  of  66.2$  s.  y., 

84,  942;  repairs  to  suction  dr.  Woodbury,  84,  943. 
1884-85.    39,235  t.  st.  delivered,  85,  1091;  2 

scows  built  by  hired  labor,  85,  1088;  321,925  c.  y. 
dr.,  85, 1089. 

1885-86.  325,449  c.  y.  dr.,  and  644  t.  heavy  st. 
placed  in  new  dam,  86, 1012;  removal  of  stumps  by 
dynamite,  86, 1012.    - 

1886-87.  332,112c.y.dr.fromtlieshoals;  11,630 
t.  St.  placed  in  dike;  10,125  c.  y,  dr.  from  bar;  sur. 
of  E.  shoals,  87, 1049, 1053. 

1887-88.  282,068  c.  y.  dr.;  14,551 1.  st.  placed 
upon  the  dike,  88. 898. 

1888-89.  243,826  c.  y.  dr.;  top  and  slopes  of 
new  dam  lor  2,468'  faced  with  St.,  89, 1093. 

1889-90.  1,347,206  c.  y.  dr.  from  chan.  and 
shoals,  90, 1155. 

1890-91.    366,224  c.  y.  dr.,  91, 1397. 

1891-93.    105,503  c.  y.  dr.,  92, 1171. 

1892-93.  148,398  c.  y.,s.  m..  dr. under  contract, 
andl01,991c.y. dr. byU.S.pIant.  Asmallnumber 
of  obstr.  removed.    93,1425,1426. 

1893-94.  637,681  0.  y.,  s.  m.,  dr.  by  contract, 
and  47,608  c.  y.  dr.  by  U.S.  dr.,  94, 1048.  Design 
and  specification  for  dr.  steamer  prepared,  94, 1051. 
Gauges  on  the  E.  connected  by  a  line  of  levels, 
Wilmington  to  Burbank  Pt.,  94, 1051. 

1894-95.  475,829  c.y.,s.m.,ar.  under  contract, 
and  32,839  c.  y.  dr.  by  U.S.  dr.  Training-  dike, 
5,692  1. 1. 1.  built.  Wharf  45'  x  125'  built  at  old  Port 
Johnson.  Eepairs  made  to  banks.  95,1339.  Suc- 
tion dr.  steamer  built,  96, 1337. 

1896-96.  473,8860.  y.  dr.  byU.S.  dr.  Snows 
Marsh  Dike  extended  2,992'  upstream  and  656' 
down;  1,788  piles  driven  and  1,633  cords  brush 
fascines  being  used;  1,419  cords  brush  foscines  used 
in  repairs  to  dike.  Minor  repairs  made  to  Swash 
Defense  Dam  and  New  Inlet  Dam;  about  200 1.  st. 
and  1,822  bags  sand,  etc.,  being  used.    96, 1132. 

1896-97.  Eepairs  to  New  Inlet  Dam  com- 
pleted. Training  dike.  Snows  Marsh,  extended  228' 
at  upper  end  ana  496-  at  lower,  and  2,470 1.  f.  of  this 
dike  repaired;  650,624  c.  y.  dr.  by  U.  S.  dr.,  25stumps 
and  1  log  removed,  97, 1406. 

1897-98.  851,181  c.  y.  dr.  by  U.S.  dr.,  100 
stumps  and  4  logs  removed,  98, 1255. 

1898-99.    936,765  c.  y.  dr.,  99, 1612. 

1899-00.  1,085,528  c.  y.  dr.,  329  logs  and  256 
stumps  removed,  00, 1818, 1819. 

1900-01.  571,849  c.  y.  dr.,  and  234  snags  and 
42  logs  removed  by  U.  S.  dr.,  01, 1504, 1505. 

1901  -03.  15,624  c.  y .  dr.  from  ocean  bar  and 
22,121  0.  y.  from  Snows  Marsh  Chan,  by  dr.  Cape 
Fear,  03, 1144. 


1  History  of  operations  1761  to  1886,  86, 1004;  past  operations,  86, 943, 1006, 1008;  1872,  by  Lt.  Col.  Foster, 
73, 805-«16;  by  Capt.  Phillips,  to  1876,  76,  321-331. 
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1908  -03.  329,679  0.  y.  dr.  by  Cape  Fear;  428,226 
0.  y.iSO  stumps  and  logs,  and  f,607 1.  large  st.  Irom 
old  WoodburyJ .  remoyed  by  dr.  Ajax;  repairs  made 
to  New  Inlet  Dam  and  Swa^  Defense  Dam;  obstr. 
removed  at  mouth  of  Brunswick  R.,  03, 1109. 

1903-04.  192,230  0.  y.  dr.  by  dr.  Cape  ii'rarand 
496,820  0.  y.  by  dr.  Aiax;  New  Inlet  and  Swash  De- 
fense Dams  repaired,  04, 1495, 1496. 

1904-OS.  481,180  0.  y.  dr.  by  dr.  Cape  Fear,  and 
486,927  c.  y .,  71  stumps  and  44  logs  by  di.  Ajax;  re- 
pairs made  to  New  Inlet  and  Swash  Defense  Dams, 
OS,  1226. 

190S-06.  110,638  0.  y.  dr.  by  dr.  Cape  Fear, 
328,673  0.  y.  by  dr.  Detaware,  and  752,395  c.  y.,  92 
stumps  and  22  logs  by  dr.  Ajax;  New  Inlet  and 
Swash  Defense  Dams  repaired,  06, 1165. 

1906-07.  Repairs  to  New  Inlet  and  Swash 
Defense  Dams  continued  until  Sept.  17, 1906,  when 
a  violent  storm  greatly  injured  and  wholly  de- 
stroyed dams  in  several  places;  8,600  1.  f.  fill  at 
Swash  Defense  Dam  replaced  after  storm;  172,638 
c.  y.  dr.  by  dr.  Cape  Fear  and  428,740  c.  y.  by  dr. 
.4/111,07,1246. 

1907-08.  301,808  0.  y.  dr.  by  dr.  Cape  Fear, 
352,665  c.  y.  by  dr.  Jaclaonville,  660,255  o.  y.  by  dr. 
Beraiks,  589,128  c.  y.,  95  stumps  and  42  logs  by  dr. 
Ajax;  19,677  t.  riprap  st.  placed  on  Swash  Defense 
Dam  and  100 1.  at  New  Inlet  Dam,  08, 1301. 

1908-09.  473,078  c.  y.  dr.  by  dr.  Cape  Fear, 
834,067  0.  y.  by  dr.  Jacksonville,  675,451  c.  y.  by  dr. 
Bercules,  and  794^07  c.  y.  by  dr.  Ajax;  10,813  t.  st. 
placed  on  Swash  Defense  Dam,  09, 1294. 

1909-10.  268i626  0.  y.  dr.  by  dr.  Cape  Fear, 
1,014,003  0.  y.  by  dr.  JackaomiUe,  899,604  c.  y .  by  dr. 
Bercules,  687,411  c.  y.  by  dr.  Ajax,  and  49,172  c.  y. 
by  dr.  Qm.  C.  B.  Camstocli;  repairs  made  to  dams, 
10, 1433. 

1910-11.  3,679,130 c.  y .  dr.  by  U.  S.  plant  (5  dr.); 
1,050,070  c.  y.  dr.  under  contract;  repairs  made  to 
New  Inlet  and  Swash  Defense  Dams;  buUdiead  at 
Wilmingtoncompletedandflllmade;  U.S.dr.  Jacfc- 
smville  rehandled  431,121  c.  y.  from  2  other  dr.,  11, 
1561, 1562.  Results  obtained  from  year's  work,  11, 
1563. 

1911-18.  1,811,666  c.  y.  dr.  by  U.  S.  plant  (5 
dr.);  2,098,0090.  y.  dr.  under  contract;  repairs  made 
totoms,  18, 1778-80. 

^ITSICAL  CHARACTERISTICS. 

Described,  73, 698,  699;  73, 789,  790, 805-815;  74, 
il,  68-72;  11, 379, 381. 

Tidal  observations,  with  diagram,  76,  318-321; 
77, 339;  tidalobservations,  80, 699;  81, 925, 927;  88, 
940;  83, 723;  84, 945;  8S,  1096. 

See  also  historical  sketch,  76, 321-331. 

Table  of  prevailing  direction  of  wind  at  Smith- 
ville  and  Federal  Pt.,  80, 703. 

Table  showing  greatest  differences  of  the  water 
level  between  the  R.  and  sea  sides  of  the  dam  at  the 
New  Inlet  during  flood  and  ebb  tides,  80, 710. 

Effect  of  storms,  88, 944. 

Advance  of  shore  lines  of  Federal  Ft.  and  Zekes 
MA.;  extension  of  beach,  83,  720;  84, 940. 
,    Condition  of  shore  line  1886,  86, 1014. 

Geographical  description  of  R.,  86, 1000. 

Changes,  1852  to  1885,  85, 1090. 

Description  of,  Wilmington  to  mouth,  89,  1132. 

Description  of  vicinity  of  outer  bar,  94, 1049;  95, 
1339. 

Current  observations,  94, 1051,  95, 1337. 

Deterioration  occurring  at  various  points  by 
shoaling,  storm  damage,  and  decay;  est.  for  repairs, 
$128,000,  01, 308. 

Violent  storm.    (See  Operations,  1906-7.) 

PRIVATE  (STATE)  WORK. 

Imp.  Campbells  Isld.  to  Wilmington,  by  em- 
bankments, J.,  and  dr.,  commenced  by  the  State 
in  1823;  contmued  to  1829,  under  the  direction  of 
State  Engineer  Hamilton  Fulton,  73,  813;  76,  323, 
326. 

App.  by  State,  1822  to  1829,  86, 1007. 

orks  carried  on  under  State,  88,  943;  86, 1008. 


^J 


PROJECTS.    (See  Estimates.) 

History  and  description  of,  commencement  to 
1872,  by  Lt.  Col.  Foster,  73,  805,  816.  By  Capt. 
Phillips,  commencement  to  1876,  76,  321-331. 
(For  the  orig.  proj.,  see  Private  Work.) 

By  Capt.  Hartman  Bache,  1827.  Modifies  plans 
of  Mr.  Fulton  and  proposes  sheet-pile  j.  at  Eagle 
Isld.,  the  NW.  Branch,  and  6  other  places  below 
Wilmmgton,  73, 813,  814. 

By  Commission  and  BRH  imp.,  1853,  for  pro- 
tection of  Baldhead  Pt.  by  js.,  closing  of  openings 
through  the  beach  at  Smiths  Isld.,  and  a  j.  at  n.  end 
of  Zekes  Isld.,  76, 323. 

By  Board  of  Commissioners,  1858,  restoration  of 
the  old  works  and  js.  at  Zekes  Isld.,  protection  of 
Smiths  Isld.  Beach  by  js.,and  provisional  closing  of 
New  Inlet,  76, 324. 

By  BE.,  1871-72,  dr.  in  Baldhead  Chan.,  continu- 
ation of  work  at  Zekes  Isld.  on  present  plan,  con- 
tinuing it  across  the  isld.  and  into  the  R.,  and  closing 
New  Inlet  by  pile  work  filled  with  brush  and  loaded 
with  St.;  suspension  of  work  on  j.  and  beach  pro- 
tection at  Baldhead  Pt.,  73, 802. 

History  of  pastprojs.  and  operations,  83, 943;  86, 
168, 1006;  87, 1047. 

The  BE.,  1881,  in  pre.  R.,  recom.  existing  works 
between  Zekes  and  Smiths  Islds.  be  strengthened 
and  that  upon  a  threatened  break  in  the  low  beach 
s.  of  Smiths  Isld.  a  mattress  and  rmrap  sill  be  placed 
topreventsuch break,  83,947.  (Lt.Cols.  GiUmore, 
Craighjll,  and  Comstock,  and  Capt.  Turtle.) 

Projs.  of  1872  to  1882  proposed  extension  of  New 
Inlet  Dam  2  m.  downstream  to  prevent  further 
erosion  of  Smitbs  Isld.  Proj.,  1875,-pro50sed  occa- 
sional dr.  in  the  outer  bar;  and  the  projs.,  1874  to 
1881,  for  the  imp.  of  the  20  m.  above  New  Iiilet,  pro- 
posed dr.  wherever  necessary  to  secure  a  chan. 
eventually  16'  x  270'  m.  1.  w.  App.,  1829  to  1886, 
$2,223,228.92.  Est.  to  complete  proj. ,  1886,  S245,000, 
83, 947;  86, 168, 1006.  Increased,  1887,  to  $265,000, 
87,  1048, 1051, 1058. 

Projs. ,  1874  to  1881,  for  the  20  m.  above  New  Inlet, 
as  outlined  to  1888,  proposed  dr.,  with  occasional 
diking  when  necessary,  across  the  shoals,  to  secure, 
1st,  a  12'  X  200',  and  afterwards  16'  x  270'  1.  w.,  over 
entire  1.  Total  final  cost  of  this  work  under  projs., 
1870  to  1885,  est.,  1886,  at  $2,110,000.  On  account 
of  inadequate  yearly  app.  these  est.  raised,  1888,  to 
$2,125,000. 

By  Capt.  Bixby,  1889,  obtaining  a  20'  x  270'  1.  w., 
Wilmington  to  mouth,  18'  to  20'  on  bar,  by  dr.  and 
iif  necessary  a  st.  j.  to  prevent  swinging  and  shoal- 
ing of  thechan.;  est,,  $1,800,000  with  an.  mainten. 
of  from  $18,000  to  $25,000,  89, 1134;  93, 1419. 

By  Maj.  Stanton,  1894,  training  dike  of  piles, 
bruai,  and  St.  to  be  built  in  connection  with  dr.  at 
Snows  Marsh  Shoal,  94, 1051. 

Lt.  Col.  Heap,  1894,  est.  $25,000  an.  for  mainten., 
96  1132    . 

Of  Oct.  6, 1890,  for  20'  x  270'  1.  w.,  Wilmington  to 
ocean;  modified,  June  13,  1902,  to  include  mooring 
dolphins  at  Wilmington,  at  cost  $30,000,  and  the 
removal  of  obstr.  at  mouth  of  Brunswick  R.,  at 
cost  of  $1,000,  03,240. 

Of  1890,  modified,  1902,  again  modified  act  Mar.  2, 
1907,  completion  of  the  20'  proj.  to  the  proj.  w.,  and 
the  excavation  of  a  mooring  basin  in  lieu  of  mooring 
dolphins  at  Wilmington,  reducing  the  est.  to 
$1,^,750;  including  obstr.  removal  at  mouth  of 
Brunswick  R.;  act  also  au.  imp.  to  such  d.  in  excess 
of  20'  as  app.  will  permit,  and  repairs  to  New  Inlet 
and  Swash  Defense  Dams,'  07, 285. 

Act  June  25,  1910,  au.  expend,  of  addl.  $400,000 
in  securing  such  d.  in  excess  of  20'  as  app.  would 
permit,  and  provide  that  if  prices  received  under 
advertisement  for  bids  for  dr.  are  not  satisfactory, 
that  suitable  dr.  plant  be  constr.  for  use  on  the  R., 
10,  367. 

Act  Feb.  27, 1911,  au.  clearing  to  d.  of  10',  chan. 
between  main  dhan.  of  R.  and  Carolina  Beach  Pier; 
dr.  during  1911, 11, 381. 

Act  July  25,  1912,  modified  proj.  to  secure  an 
available  d.  of  26'  x  300'  m.  1.  w.,  w.  to  400'  across 
thebar,2  13,  459,  400. 


1  H.  D.  545,  59Ul,  1st. 


a  H.  D.  287, 62d,  2d. 


4§8    INDEX  TO  REPOEtS,  CHiEP  OF  EN-GINEEES,  Xt.  S.  ARMY,  1866-1&12. 


SUB  VETS. 

Suminary  and  history  of,  1733  to  1872,  by  Lt.  Col. 
Foster,  73,  804-815,  and  by  Capt.  Phillips  to  1876, 
76, 321-331. 

Under  direction  of  Maj.  Craighill  by  Henry  Bacon, 
at  various  places,  77,  337;  79, 475,  479. 

Snows  Marsh  to  Wilmington,  8S,  937. 

Prices  Creek  to  Wilmington,  88, 939;  83,  721. 

Baldhead  Chan.,  84, 943;  85, 1095. 

Beaches  in  vicinity,  8S,  1096. 

Entrance  to  Eeeves  Pt.,  86, 1013. 

Ex.  20'  Chan.,  Wilmington  to  ocean,  an.  act  Aug. 
11, 1888;  made,  1889,  by  Capt.  Bixby,  89, 1132. 

Ex.  and  sur.  of  all  dr.  places  made,  1892-93,  by 
Maj.  Stanton,  93, 1426, 1427. 

Sur.  of  the  bar  and  shore  lines  at  the  E.  mouth 
made,  1893-94,  by  Maj.  Stanton,  94, 1051. 

Sur.  in  progress,  1894-85,  by  Maj.  Stanton,  95, 
1336, 1340. 

Sur.  estab.  of  H.  lines  for  Wilmington,  hydro- 
graphic  sur,  of  the  ocean  bar  and  Snows  Marsh  Cnan., 
made  by  Lt.  Col.  Heap,  1895-96,  96, 1132. 

Sur.  by  Capt.  Craighill,  1898,  and  by  Capt.  Lucas, 
1899,  99, 1507. 

Sur.  1900,  Capt.  Lucas,  00, 1821. 

Ex.  and  sur.,  Wilmington  H.,  N.  C,  for  w.  and  d. 
to  permit  vessels  to  turn  and  swing  around  therein', 
au.  act  June  6,  1900;  made,  1900,  by  DO.;  est. 
t291,500;  alternate,  $30,000,' 01, 310, 1552-69. 


Ex.  at  and  below  Wilmington  to  determine  if 
any  modification  of  the  Imp.  were  desirable,  au. 
act  Mar.  3,  1905;  made,  1906,  by  Capt.  Johnston; 
plan  presented  to  complete  proj.  without  js.;  cost 
$100,000,  in  add.  to  funds  on  hand;  and  tor  24'  chan. 
with  mooring  basin;  cost  $1,050,000  addl.,  with 
$65,000  an.  mainten.,:  06,  275. 

Pre.  ex.  and  sur.  for  suitable  d.  and  w.  au.  act 
Mar.  3, 1909;  Bs.,  Capt.  Brown,  1909  and  1911;  est., 
$572,940  Istconstr.,  and  $80,000  an.  mainten.,  subject 
tn  condition  that  local  au.  expend  $200,000  for  termi- 
nal imp.,»  13, 462. 

Cong.  docs,  (see  Documents),  etc.,  relating  to  exs., 
surs.,  plans,  etc.,  12, 460. 

Maps: ' 

History  and  list  of,  from  1733  to  1872,  73, 804-815. 
Sketch  of  obstr.  placed  in  the  R.  by  Confederates, 
76,  330. 

Showing  Chan,  near  New  Inlet  and  the  proposed 
new  cut,  78,  476. 

Sketches  of  the  dam,  78, 478. 

81,  922;  83,  722;  84,  940;  85,  1090,  1094;  86, 
1002, 1016;  87, 1050. 

Cape  Fear  R.  below  Wilmington,  88,  900;  89, 
1092;  90,  1156;  91,  1398;  93,  1428;  94,  1052;  96, 
1344;  96,  113S;  97,  1416;  99,  1514;  00,  1822:  IZ, 
1779. 


Part  (b),  M-305    Cape  Fear  Biver,  N.  C.    (Above  W^mington.) 


APPBOPEIATIONS. 

1881,  $30,000,  81, 1018. 

1882,  30,000,83,1099. 
1884,  5,000,84,1043. 
1886,  11,250,86,998. 
1888,  12,000,88,895. 
1890,  15,000,90,1150. 
1892,  15,000,93,1161. 
1894,  14,000,95,1334. 
1896,  5,000,96,1130. 
1899,  5,000,99,1505. 

1902,  *6,000,  03, 1143;  11, 1557;  13, 1775. 

1905,  *5, 000,  05,1223. 

1907,  *6, 000,  07,1245. 

1910,  *3,000,  10, 1430. 

1911,  3,600,11,1557. 

1912,  5,000,13,1775. 

Total,  169,750  (incl.  $414.33  from  rents,  sales, 
etc.,  $170,164.33,  13, 1775). 

COMMERCE. 

Decrease  in  freight  and  insurance  rates,  89, 1088- 

RR.  parallels  the  R.  and  takes  much  af  the  freight 
that  formerly  went  by  w.,' but  the  mainten.  of  a 
Chan,  in  the  R.  helps  to  control  freight  rates  by  the 
RR.,  93, 1413;  94,  1046;  95, 1334. 

Description  of,  00, 1816;  11, 377. 

1911,  198,000±t.,  13,  455. 

RR.  rates  reduced  to  Fayetteville,  13,  455. 

ENGINEERS. 

Cbiel  of  Engineers.  B.,  81, 168;  83, 160;  83, 
167;  84,  172;  86,  170;  86,  166;  87,  131;  88,  124 
89, 143;  90, 129,  91, 165;  93, 165;  93, 178;  94, 164; 
95,186;  96,  168;  97,208;  98,210;  99,241;  00,  274; 
01,  307,  310,  1552;  03,  234;  03,  239;  04,  240;  05, 
250;  06,270;  07,282;  08,300,306;  09,310;  10,  3;54 
11,376;  13,454. 

Maj.  W.  P.' Craighill,  1870-80.    B.,  80,  696.  ■ 

Capt.  C.  B.  Phillips,  1880-81,  81, 985. 

Capt.  J.  Mercur,  1881-85.  E.,  81, 1017, 1018;  83, 
1098;  83, 858;  84, 1042. 

Capt.  W.  H.  Bixby,  1885-92.  B.,  85,  1083;  86, 
996;  87,1044;  88,893;  89,1083;  90,1148;  91,1390. 

Mai.  W.  S.  Stanton,  1892-95.  E.,  93,  1158;  93, 
1411;  94,1044;  93,1333. 

Lt.  Col.  D.  P.  Heap,  1896.    B.,  96, 1128. 


Capt.  W.  B.  Craighill,  1897-98.  B.,  97, 1404;  98, 
1263. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  E.,  99, 
1505;  00, 1816;  01, 1602, 1664, 1557;  03, 1142. 

Capt.  E.  E.  Winslow,  1903.    B.,  03, 1105. 

Capt.  R.  P.  Johnston,  1904-06.  E.,  04, 1493;  06, 
1222;  06, 1162. 

Capt.  E.  I.  Brown,  1907-11.  E.,  07,  1244;  08, 
1298;  09, 1292;  10, 1430;  11, 1556. 

Maj.  H.  W.  Stickle,  1912-.    B.,  13, 1774. 

W.  H.  Jami.    E.,  83, 1099;  83, 859;  84, 1043. 
C.  Humphreys.    E.,  85, 1084;  86,  999;  89, 1086; 
90, 1161;  91, 1393. 
E.  D.  Thompson.    E.,  93, 1161;  93, 1414. 
C.  Schuster.    E.,  96, 1123;  97, 1405. 

LEGISLATION. 

$10,000  paid  to  Cape  Fear  Navigation  Co.  for  deed 
extinguishing  right  to  collect  tolls  for  navigation, 
Wilmington  to  Fayetteville,  81, 1017. 

OPBBATIONS. 

1881-83.  811  trees,  lo^,  snags,  and  stumps 
removed,  clearing  23  m.  of  R.,  83, 1100. 

1883-83.  14,287  trees,  stumps,  logs,  and  snags 
removed,  83, 859. 

1883-84.  6,712  trees,  stumps,  logs,  and  snags, 
removed,  84, 1043. 

1884-85.  12,590  c.  y .  dr.  from  chan.  at  Fayette- 
ville, McCarters  Cross,  and  Old  Jetties;  1,442  1.  f. 
timberj.  and  3001.  f.  of  r.  j.  built;  301 1.  f.  old  log  js. 
sheeted;  8,644  trees,  stumps,  and  snags  removed, 
85, 1085. 

1885-86.  874  trees,  logs,  and  snags  removed; 
680  c.  y.  hard  mud  and  1,438  c.  y.  r.  and  hardpan  dr., 
86  999 

1886-8  7.  Small  amount  of  work  by  hired  labor, 
87, 1046. 

1887-SS.  127  logs,  stumps,  and  piles  removed 
from  R.  bed;  900  stumps  and  trees  removed  from 
R.  bank;  2,385  c.  y.  r.  quarried,  88, 894. 

1888-89.  -2,570  c.  y.  St.  quarried;  80  logs  and 
trees  and  60 1.  f .  of  old  pue  j .  removed  from  the  chan., 
and  trees  and  brush  ffom  the  banks,  89, 1085. 

1889-90.  1,277  c.  y.  st.  quarried;  184  logs  and 
snags  removed  from  the  chan.;  222  trees  cut  and 
106  cords  brush  removed  from  banks;  620 1.  f.  j.  (st. 
and  brush)  built,  90, 1149. 


♦Allotment. 


1  H.  D.  180,  5Cth,  2d. 


a  H.  D.  545,  59th,  1st. 


s  H.  D.  287,  02d,  2d. 


rSee  pp.  14-22  fori 
[explanations,  etc.J 
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1890-91.  1,791  0.  y.  of  St.  quarried  and  1,000 
e.  y.  placed  in  dilces  at  McCarters,  McRaes,  and 
Tliames  Shoals;  119  trees  and  105  cords  brush  cleared 
trom  the  banks,  and  126  snags  and  stumps  and  126 
cords  small  snags  from  the  chan.,  91, 1391. 

1891-92.  793  1.  t.  ol  brush  and  St.  j.  built  at 
UcRaes  Shoal;  ^  snags  and  trees  cleared  from  the 
Chan.,  92, 1160. 

1892-93.  33  new  js.  of  brush  and  St.,  aggregat- 
ing 3,619 1.  f.,  constr.,  740 1,  f.  js.  raised,  100 1.  f.  re- 
p&ed,  and  13  m.  of  chan.  cleared  of  snags,  93, 1412. 

1893-94.  11  js.  of  brush  and  St.,  aggregating 
1,277 1.  f.,  constr.,  94, 1044. 

1894-95.  About  700  logs  and  other  obstr.  re- 
moved from  the  Chan,  and  banks,  570  1.  f.  js.  built, 
and  2  js.  commenced,  95, 1334. 

1895-96.  About  700  logs  and  other  obstr.  re- 
moved from  chan.  and  bankSj  repairs  made  to  js., 
and'constr.  of  js.  commenced  m  previous  year  con- 
tinued, 96, 1129, 1130. 

1896-97.  8  js.  constr.  and  obstr.  removed  from 
the  chan.  and  banks,  97, 1406. 

1897-98.  About  900  logs  and  other  obstr.  re- 
moved from  chan.  and  banks,  98, 1254. 

1898-99.  190  snags  and  other  obstr.  removed 
from  Chan.,  99, 1505. 

1899-00.  Obstr.  removed,  Kellys  Cove  to  Fay- 
etteville,  00, 1816. 

1900-01.  1,174  logs,  91  trees,  1,436  snags,  345 
stumps,  and  1  wreck  removed,  01, 1502. 

1902-03.  1,313  snags,  7  stumps,  and  3  logs  re- 
moved, 03, 1105. 

1903-04.  1,345  snags,  248  stumps,  and  26  logs  re- 
moved, 04, 1493. 

1904-OS.  834  snags  and  2  trees  removed,  05, 
1222. 

1905-06.  Malnten.  work  continued  by  removal 
of  obstr.;  j.  repaired  at  Walkers  Bluff,  08, 1163. 

1906-07.  Mainten.  work  continued;  site  pur- 
chased for  lower  dam,  07, 1244. 

1907-08.  Title  to  land  needed  for  lower  lock 
site  approv.  and  land  purchased;  purchase  of  other 
land  delayed  on  account  of  possible  modification  of 
proj.,  08,  301. 

1908-09.    Mainten.  work  continued,  09, 1292. 

1909-10.  J.  repafred  at  Walkers  Blufl  and 
sunken  scow  removed,  10, 1430. 

1910-11.  2,905  snags  and  other  obstr.  removed 
from  chan.,  and  5,726  ^ees,  stumps,  etc.,  removed 
from  banks,  11, 1556. 

1911-12.  793  stumps,  snags,  etc.,  removed  from 
Chan.,  and  614  trees  hauled  back  from  banks,  12, 
1774. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  88, 893;  11,  377. 
Tidal  observations,  93,  1412,  1415;  94, 1045;  95, 
1334. 


List  of  shoals,  93, 1416. 

Water-gauge  record  for  1892, 93, 1418;  for  1893  and 
1894,  and  m.  of  water-gauge  readings,  95, 1334. 

PROJECTS. 

By  Capt.  Phillips,  1881,  clearing  snags,  trees,  etc., 
75  m.;  dr.  chan.  at  Thames  Shoal,  5'  x  60'  x  1,900; 

1.  w.,  and  constr.  of  5,000 1.  f.  of  experimental  dike, 
est.,  $55,775,  81,  1018.  Modified,  1885,  by  Capt. 
Bixby,  to  secure  a  4'  clian.,  Wilmington  to  Eliza- 
bethtown;  thence  a  similar  3'  chan.  to  Fayetteville, 
at  an  increased  cost  of  $200,000,  85, 1084.  Modified, 
1886,  by  Capt.  Bixby,  removal  of  snags,  logs,  and 
stumps,  and  constr.  of  84,000 1.  f .  r.  j .,  cost,  $480,000, 
inclusive  of  $65,000  previously  app.,  86,  996;  87, 
1045;  91, 1392. 

Lt.  Col.  Heap  in  1898  est.  mainten.  would  cost 
$3,000  an.,  96, 1128. 

Of  1902,  to  obtain  by  canalization  a  1.  w.  d.  of  8', 
Wilmington  to  Fayetteville;  est,  $1,350,000; 
mainten.  ol  existing  chan.  to  be  contuiued  pending 
constr.  of  locks  and  dams,  02,  234. 

Proj.  Jan.  26, 1881,  abandoned  except  for  mainten. 
of  natural  chan.,  pending  constr.  of  locks  and  dams 
as  au.  act  Jtme  25,  1910,  10,  364.  (See  Cape  Fear 
R.,  part  3.) 

SURVEYS. 

Haywood,  N.  C,  to  20  m.  bel.  Wilmington,  72, 
742. 

Au.  act  June  14, 1880;  made,  1880,  by  Capt.  Phil- 
lips, 81, 1018. 

Above  Fayetteville,  84, 1064;  96, 1144. 

Sur.  of  16  shoals,  85, 1083. 

All  the  shoals  were  sur.,  1893,  by  Maj.  Stanton, 
93, 1412. 

Pre.  ex.  for  navigable  chan.,  Wilmington  to 
Fayetteville,  of  4',  6',  and  8'  m.  1.  w.,  au.  act]'une6, 
1900;  made,  1900,  by  DO.;  est.,  $1,320,000  for  4' 
Chan,  and  $1,350,000  for  8'  chan.,i  01,  310,  1552-69. 

R.  by  BEEH.  req.  by  E.  and  H.  C.  BEEH. 
believes  $1,320,000  est.  not  ji^tiflable,  but  recom. 
stream  worthy  of  cai'eful  consideration  and  further 
sur.2 

For  determining  lock  and  dam  sites  under  the 
canalization  proj.  of  1902,  04, 1493;  05, 1222. 

Of  lock  sites;  bormgs,  06, 1163. 

Ex.  for  modiiication  of  existing  proj.,  au.  act  Mar. 

2,  1907;  made,  1908,  by  Capt.  Brown;  plan,  at  cost 
of  $615,000,  presented,^  08, 306. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12, 455. 

Maps.  85,  1086;  89,  1086;  90,  1150;  91,  1392; 
93,  1418;  96, 1130. 


Part  (c),  M-305 


Cape  Fear  River,  N.  C. 
Locks  and  dams.) 


(Above  Wilmington. 


APPROPRIATIONS. 

1902,    <$50,000,  10, 1432. 

1910,  100,000,10,1432. 

1911,  200,000,  11, 1660. 


Total,  350,000, 13, 1778. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  10,  355;  11,  378; 
456. 

Incliarge: 

Capt.  E.  I.  Brown,  1910-11.  K.,  10,  1431; 
1558. 

Maj.  H.  W.  Stickle,  1912-.    R.,  12, 1777. 


13, 


11, 


LEGAL.  PROCEEDINGS. 

Purchase  of  land  for  lock  and  dam  at  Browns 
Landing  partly  concluded;  2  parcels  (20.5  acres) 
acqufred,  and  negotiations  for  3d  (8  acres)  com- 
pleted, 11, 1559. 

Site  for  Lock  and  Dam  No.  2  acquired,  12,  457. 

OPERATIONS. 

1909-10.  Previous  operations  under  proj.  of 
1902  were  in  making  sur.  and  selection  of  sites  for 
locks  and  dams,  preparation  of  abstracts  of  title, 
and  purchase  of  site  for  lower  lock  and  dam.  (See 
Operations,  Part  (b),  M-305.)    10, 1431. 


1  H.  D.  180,  56th,  2d.  »  H.  D.  890,  00th,  1st. 

'  R.  and  H.  C.  16, 59th,  2d.     <  $35,317.77  of  this  amount  withdrawn  and  turned  into  the  surplus  fund. 
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1910-11.  Plans  for  loots  and  fixed  timber  and 
St.  dams,  and  for  look  tender's  dwellings  at  Kings 
Blufi  prepared,  and  drilling  operations  at  Browns 
Landing  under  way,  11, 1559. 

1911-1:3.  The  site  at  Kings  Bluff  cleared  and 
grubbed;  camp  buildings  constr.  and  preparations 
made  for  starting  work  on  Lock  and  Dam  No.  1 
la,  1777. 

PHTSICAL  CHABACTBBISTICS. 

During  7  months  freshets  occurred  raising  water 
levels  from  15'  to  50',  13, 456. 

PROJECTS. 

By  Capt.  E.  W.  Van  C.  Lucas,  1902,  slack  water 
navigation  above  Wilmington,  and  constr.  of  3 


locks  and  dams;  est.,  S1,3S0,000.>  Act  Time  13, 1902, 
app.  $50,000  for  purchase  of  sites  for  locks  and  dams, 
10, 355. 

Act  June  25, 1910,  au.  new  proj.  for  navigable  d. 
of  8'  up  to  Fayetteville,  by  2  locks  and  dams;  est. 
$615,000,  with  $8,000  an.  mainten.,9i  10, 355. 

SUEVETS.s    (See  Part(b),  M-305.) 

Land  at  King  Bluff  resur.,  comers  monumented, 
gauge  estab.,  borings  made,  check  levels  run,  bench 
marks  estab.,  readings  made,  and  stream  measure- 
ments taken,  11, 1558, 1559. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ete., 
13,  457. 

Sur.  of  shoals  at  Kings  Bluff  made  to  determine 
amount  of  dr.  necessary,  13, 1777. 


Part  (d),  M-305 


Cape  Fear  and  Deep  Rivers,  X.  C.    (Reeves 
Point  to  La  Grange.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  71,  76;  73, 73,  74. 

In  charge.    Maj.  W.  P.  Craigbill,  1871-72.    B., 
71,  621;  73,  741. 
Assistant.    G.  H.  EUiott.    R.,  73,  742. 

PLANS. 

First  division.  La  Grange  to  Fayetteville,  85  m. 
Imp.  of  falls  that  occur  at  intervals  throughout  its 
extent  by  the  constr.  of  19  R.  dams  and  2  slough 
dams,  varying  from  7i'  to  17'  in  height,  of  rubble 
masom:y ,  and  23  locks  of  masonry,  with  gravel  banks 
when  needed;  5'  d.  of  water  on  miter  sills,  look 
chambers  20' X 120'. 

Second  division,  Fayetteville  to  Hungry  Neck, 
66  m.  60  m.  of  longitudinal  dikes,  and  15,000  c.  y .  dr. 

Third  division,  Himgry  Neck  to  Wilmington,  46 
m.,  no  imp. 


Fourth  division,  Wilmington  to  Reeves  Pt.,  19  m. 
Bemoving  wreck,  North  Seatli;  removing  timber 
obstr.;  removing  shoal  called  "The  Logs;"  dr. 
112,0000.  y. 

Est.  cost,  $2,316,711,  73, 742-749. 

PRIVATE  (CORPORATE)  WORK. 

Companies  organized  for  imp.  Cape  Fear,Beep,  and 
Haw  Rs.  in  1796  and  1849,  received  liberal  aid  from 
the  State,  and  spent  much  money  (the  latter  com- 
pany $350,000)  to  constr.  dams,  canals,  and  locks. 
Work  practically  an  utter  failure.    73, 744. 

SURVEY. 

Under  direction  of  Maj.  Craighill,  by  G.  H.  Elliott, 
1871;  R.,  71,  621  (B.  unfav.— "too  expensive") 
73,  741-749. 


Part  (e),  M-305    Cape  Fear  River,  N.  C.    (Above  Fayetteville.) 


COMMERCE. 

Description  of,  96, 1146. 

ENGINEERS. 

Chief  of  Engineers.    R.,  84, 177;  96, 171;  00, 
277. 

In  charge; 

Maj.  W.  P.  Craighill.    R.,  73,  741,  749. 

Capt.  J.  Mercur.    R.,  84, 1064. 

Maj.  W.  S.  Stanton,  1894-96.    R.,  96, 1144. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1144. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  73,  742;  96, 1145. 
The  E.  is  fornjed  by  the  confluence  of  the  Deep 
and  Haw  Es.  at  Haywood,  N.  C,  96, 1145. 


PROJECTS. 

Maj.  Stanton  in  1895  est.  imp.  of  the  E.  by  means 
of  locks  and  dams  would  cost  from  $2,555,000  to 
$3,000,000,  96, 1146. 

StTBVBTS. 

Au.  act  Mar.  3, 1871;  made  by  Maj.  Craighill,  73, 
742. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Capt.  Mercur, 
84,1064.    (B.  unfav.) 

Sur.  au.  act  Aug.  17, 1894;  made  by  Maj.  Stanton 
in  1895  (see  Projects),  96, 1144. 


M-305  (f)     CAPE    FEAR    RIVER    TO    WACCAMAW   RIVER, 

N.  C.  (Waterway.) 


ENGINEERS. 

Chief  of  Engineers.   B.,  81, 168. 

In  charge.   Capt.  J.  Mercur.    R.,  83, 1119. 

Assistant.    J.  P.  Darling.    B.,  83, 1120. 

PHTSICAL  CHARACTERISTICS. 

Eoute  described,  83, 1121. 


PLANS. 

Capt.  Mercur  est.  $1,500,000  to  $8,250,000, 83, 1120. 

SUR  VET. 

Au.  act  Mar.  3, 1881;  made  by  Capt.  Mercur  (B. 
unfav.— "cost.virtually  prohibitive"),  83, 1119. 


I  H.  D.  180, 66th,  2d.  2  H.  D.  890,  60th,  1st. 


•  See  Cajw  Fear  K.,  above  Wilmington. 


rSeepp.  14-22  fori 
[explanations,  ete.J 


EIVBR  AND   HAEBOB  WORKS. 
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M-306       NORTHEAST  CAPE  FEAR  RIVER,  N.  C. 


APPROPRIATIONS. 

1890,  $5,000,  91, 1385. 
1892,  5,000,  93, 1163. 
1894,  5,000,95,1331. 
2,000,  99, 1604. 


1902, 


1*2,000,  03, 1140. 


'  {  600,04,1491. 
1905,  *2,000,  05, 1219. 
1907,  *2,000,O7,1241. 

1909,  *6, 000,  09,1290. 

1910,  *i  2,000, 10,1426. 
1912,     *3,500, 13,  1771. 

Total,  35,000  (less  1800  trans,  to  Black  E.,  and 
incl.  misc.,  $34,443.33, 13, 1771). 

COMMERCE. 

Obstr.  to.,  85, 1128, 1130, 1131. 

Description  of,  93, 1404;  94, 1041;  95, 1330;  00, 
1815;  10, 1427. 

In  1894 1  feotory  on  the  R.  received  about  20,000 1. 
and  shipped  about  6,000  t.,  and  another  shipped 
about  14,000 1.  of  lumber,  etc.,  95, 1390. 

Limited  to  a  few  small  boats,  and  a  large  number 
of  rafts,  flats,  etc.,  13, 462. 

1911, 150,019  t.,  13,  1772. 

ENGINEERS. 

Ctalel  ol  Engineers.    B.,  85, 177;  89, 149;  90, 

133;  91,  164;  93,  164;  93,  177;  94,  163;  95,  185, 
192;  96,167;  97,207;  98,209;  99,241;  00,273;  01, 
306;  03,233;  03,238;  04,239;  05,248;  06,268,276; 
07,280;  08,298;  09,307;  10,351,360;  11,374;  13, 
451,463. 

In  charge: 

Capt.  W.  H.  Bixby,  1884-92.  R.,  85, 1128, 1130; 
90, 1181;  91, 1383. 

Maj.  W.  S.  Stanton,  1892-96.  R.,  93,  1152;  93, 
1403;  94, 1040;  95, 1330,  1389. 

Lt.  Col.  D.  T.  Heap,  1896.    R.,  96, 1122. 

Capt.  W.  E.  Craighill,  1897-99.  B.,  97, 1400;  98, 
1252. 

Capt.  E.  W.  Van  0.  Lucas,  1899-1902.  R.,  99, 
1504;  00,' 1815;  01, 1600;  03, 1140. 

Capt.  E.  E.  Wmslow,  1903.    B.,  03, 1105. 

Capt.  R.  P.  Johnston,  1904-06.  E.,  04, 1490;  OS, 
1218;  06, 1159. 

Capt.  E.  I.  Brown,  1907-11.  R.,  07,  1240;  08, 
1296;  09, 1290;  10, 1425;  11, 1651. 

Maj.  H.  W.  SticklB,  1912-.    R.,  13, 1770. 

Assistants: 

C.  Humphreys.    R.,  86, 1131;  91, 1385. 

E.  D.  Thompson.    R.,  93, 1406. 

C.  Schuster.    R.,  96, 1123;  97, 1401. 

OBSTRUCTIONS. 

From  brs.  -without  draws,  85, 1129, 1130. 

OPERATIONS. 

1890-91.  628  snags  and  stumps  and  90  cords  of 
small  snags  removed  from  the  chan.,  and  216  trees 
and  145  cords  of  brush  cleared  from  the  banks,  91, 
1386. 

1891-93.  33  snags  and  1  SS.  wreck  removed 
from  the  chan.,  92, 1153. 

1893-93.  About  150  snags  and  other  obstr.  re- 
moved, 93, 1405. 

1893-94,  Over  3,000  snags  and  other  obstr.  re- 
moved, 94, 1041. 

1895-96.  About  800  snags  and  other  obstr.  re- 
moved, 96, 1123. 

1896-97.  AlDOUt  2,000  snags  and  other  obstr.  re- 
moved, 97, 1402. 

1899-00.  E.  cleared  of  obstr.  and  made  navi- 
gable 88  m.  to  HaUsville,  00, 1815. 


1900-01.  1,631  snags,  528  stumps,  and  704  trees 
removed,  01, 1500. 

1903-03.  230  snags,  81  stumps,  and  1,084  trees 
removed,  03, 1105. 

1903-04.  356  snags,  8  stumps,  1  log,  and  1  wreck 
removed,  04, 1490. 

1904-05.  836  snags  and  822  trees  removed,  05, 
1218. 

1905-06.  97  snags  and  463  trees  -removed,  06, 
1169. 

1906-07.  33  snags,  10  stumps,  51  logs,  and  64 
trees  removed,  07j  1241. 

1908-09.  3  log  rafts,  136  snags,  9  stumps,  91  logs, 
and  89  trees  removed,  09, 1290. 

1909-10.  Mainten.  continued  in  the  removal 
of  obstr.;  new  hull  for  snag  boat  Gen.  R.  G.  Wright 
com.pleted,  house  built,  and  machinery  installed  at 
cost  to  this  R.  of  $2,323.52,  10, 1425. 

1910-11.  2,951  snags  and  other  obstr.  removed 
from  chan.;  2,298  trees  hauled  back,  27  trees 
trimmed,  and  10  cords  brush  cut  on  banks,  11, 
1661. 

1910-11.  344  snags  and  other  obstr.  removed 
from  chan.,  and  260  trees  hauled  back  from  banks 
and  1  tree  trimmed,  13, 1770. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 1182. 
Tidal  observations,  93, 1406. 
Water-gauge  record  for  1892,  93, 1406. 
Mean  of  water-gauge  readings,  95, 1330. 
Description  of,  between  old  county  ferry  and 
Juniper  Swamp,  95, 1389. 
Stage  of  water  very  low,  11, 1561. 
Bad  obstr.  of  chan.  by  snags,  13,  461. 

PLANS. 

By  Capt.  Bixby,  1885,  removing  old  br.  ps.;  est., 
$700, 85, 1130, 1131. 

PRIVATE  WOBE; 

Upper  part  of  the  R.  from  Komegays  br.  to  Deep 
Bottom  is  kept  clear  of  obstr.  by  the  county  com- 
missioners of  Duplin  Co.,  96, 1123. 

PROJECTS. 

By  Capt.  Bixby,  1889,  imp.  from  Wilmington  up 
to  HaUsville  for  light  draft  SS.  and  to  Komegays  br. 
for  pole  boats,  by  removal  of  snags,  logs,  and  similar 
obstr.;  est.,  $30,000,  91, 1384. 

In  1895  Maj.  Stanton  est.  $10,000  to  dr.  chan.  for 
boats  of  17'  draft  from  the  old  county  ferry  to  Juniper 
Swamp,  95, 1389. 

In  1896  Lt.  Col.  Heap  est.  $2,000  an.  for  mainten., 
96, 1123. 

SCTBVETS. 

Ex.  au.  act  July  5,  1884,  made  by  Capt.  Bixby, 
86, 1128, 1130. 

Au.  act  Aug.  11, 1888;  made,  1888,  by  Capt.  Bixby, 
90, 1181. 

Sur.  from  the  old  county  ferry  to  Juniper  Swamp, 
with  view  to  obtaining  increased  d.,  au.  act  Aug.  17, 
1894;  made  by  Maj.  Stanton,  1S96  (see  Projects),  96, 
1389. 

Au.  act  Mar.  3,  1906.  E.  by  Capt.  Johnston; 
locality  not  considered  worthy  of  further  imp.  other 
than  "now  provided  "  for,'  06, 275. 

Pre.  ex.  and  sur.  of  the  NE.  branch  of  Cape  Pear 
E.,  N.  C,  from  its  mouth  for  2J  m.  with  a  view  to 
20',  made,  1909-10,  by  Capt.  Brown;  locality  not 
considered  worthy  of  imp.  further  than  the  existing 
proj.jS  10,360. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  from  mouth 
of  R.  to  HaUsville.    B.  to  follow,  13,  463. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
IS,  462. 

Maps.    93,  Atlas,  32,  33,  34,  35,  36. 


1  $800  trans,  to  Black  R.,  N.  C.        a  H.  D.  229, 59t!a  1st.        »H.  D.  867,  61st,  2d.         *AUotment. 
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M-311 


LILLINGTON  RIVER,  N.  C. 


APPROPRIATIONS. 

1881,  $3,000,81,1021. 

1882,  3,000,82,1101. 


Total,  6,000 

ENGINEERS. 

Chief  of  Engineers. 
160;  83, 168;  84, 173. 


R.,  80, 125;  81, 165;  83, 


In  cliaige: 

Capt.  C.  B.  Phillips,  1880-82.  E.,  81, 1020, 1021. 
Capt.  J.  Merour,  1882-84.  R.,  88, 1101;  83,  860. 
Capt.  F.  A.  Hinman,  1884.    R.,  84, 1044. 

Assistants: 

J.  P.  Darling.    B,.,  81, 1022. 

W.  H.  James.    R.,  83, 861;  84, 1044. 


OPERATIONS. 

1883-83.  E.  cleaned  of  snags  and  obstr.  from 
mouth  to  Lillington;  cutoff  dr.,  83, 861. 

1883-84.  Dr.  of  cut^>fls  completed  to  6'-10'  at 
1.  w.;  projecting  points  cut  off  and  a  small  isld.  re- 
moved; completing  imp.  purposed,  84, 1044. 

PROJECTS. 

By  Capt.  Phillips,  1881,  removing  snags,  logs, 
and  trees,  mouth  to  Lillington,  11  m.,  and  3  pro- 
jecting points  of  land,  and  dr.  cut  ofls  to  give  navi- 
gabled.ofS'.  Est.,$6,003,81, 1022.  Completedin 
1884,  84, 1044. 

S€RVETS. 

Au.  act  June  14, 1880;  made,  1881,  by  Cant.  Phil- 
lips. 81, 1020. 

83,860. 


M-313 


BLACK  RIVER,  N.  C. 


APPROPRIATIONS. 

1886,  $3,000,87,1044. 


1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1905, 
1907, 
1909, 
1910, 
1912, 


10,000,93,1157. 

2,000,  95, 1332. 

1,000,  96, 1126. 

2,000,  99, 1503. 
*2,000,  03, 1141. 
*5»0,  04, 1492. 
*2,000,O5,1221. 
*2,000,O7,1243. 
*4,000,  09, 1291. 
*i  2, 800, 10,1428. 
*3, 500,  13, 1773. 


Total,  34,800  (incl.  rents,  sales,  etc.,  $35,043.34, 
12, 1773. 

COMMERCE. 

Important,  85, 1147;  87, 1043. 

Value  of  imp.  to  R.  navigation,  89,  1083. 

An  active  trade  in  naval  stores,  lumber,  etc.,  and 
logs  are  rafted  down  in  considerable  quantities; 
EE.  parallels  the  stream,  but  rates  are  lower  by 
water,  93, 1408. 

Description  of,  00, 1813;  10,  353;  11,  375,  376. 

Increasing,  10, 363. 

Over  60,000  t.  1902,  02,  234;  over  48,000  t.  1912; 
value,  $850,991, 13, 1774. 

Imp.  affords  outlet  for  freight  which  otherwise 
coiidTuse  wagon  only,  12,  454. 

ENGINEERS. 

Chief  o(  Engtneers.  R.,  84, 177;  86, 177;  87. 
130;  88,  123;  89,  143;  90,  128;  91,  164;  92,  164! 
93,  177;  94,  163;  95,186;  96,167;  97,207;  98,208 
99,240;  00,273;  01,306;  03,234;  03,238;  04,240; 
05,249;  06,269;  07,281;  08,300;  09,308;  10,353; 
11,  375;  13,  453. 

In  chaige: 

Capt.  J.  Mercur.    B.,  84, 1061. 

Capt.  W.  H.  Bixby,  1884-92.  R.,  85, 1145, 1148; 
87, 1042;  88,889;  89,1081;  90, 1145;  91, 1387. 

Maj.  W.  S.  Stanton,  1892-95.  R.,  93,  1154;  93, 
1407;  94, 1042;  96, 1331. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1125. 

Capt.  W.  E.  CraighUl,  1897.  R.,  97,  1402;  98, 
1261. 

Capt.  E.  W.  Van  C.  Lucas,  1899-1902.  R.,  99, 
1502;  00, 1813;  01, 1499;  03, 1141. 

Capt.  E.  Eveleth  Winslow,  1903.    R.,  03,  1106. 

Capt.  E.  P.  Johnston,  1904-06.  R.,04, 1492;  05, 
1220;  06, 1161. 

Capt.  Earl  I.  Brown,  1907-11.  R.,  07, 1242;  08, 
1297;  09, 1291;  10, 1427;  11, 1563. 

Maj.  H.  W.  StioMe,  1911-.    R.,  13, 1772. 


Assistants: 

G.  H.  Elliott.    R.,  84, 1061. 
C.  Humphreys.    R.,  86, 1151;  88,  891;  90, 1147; 
91, 1388. 
E.  D.  Thompson.    R.,  93, 1409. 
C.  Schuster.    Rs.,  96, 1126;  97, 1403. 

LEGISLATION. 

Act  of  N.  C.  incorporating  the  Black  Eiver  Navi- 
gation Co.,  85, 1163. 
Bepeal  of  State  act,  87, 1043. 

OBSTRUCTIONS. 

List  of  brs.  obstr.  the  stream,  93, 1409.  County 
br.  at  Pt.  Caswell  rebuilt  in  1896  with  a  clear  w,  of 
dTawof27i',  96, 1125. 

OPERATIONS. 

1887-88.  438  logs  and  stumps  removed  from 
E.  Chan.,  and  472  trees  and  98  cords  of  brush  re- 
moved from  the  banks,  88,  890. 

1889-90.  30  piles  and  snags  removed  from  the 
Chan.,  and  156  trees  and  573  cords  of  brush  removed 
from  the  banks,  90, 1146. 

1893-93.  Over  3,000  logs  and  other  obstr.  re- 
moved from  chan.  and  banks,  93, 1409. 

1893-94.  About  1,200  logs  and  other  obstr.  re- 
moved from  the  chan.  and  banks,  94, 1043. 

1894-95.  About  800  logs  and  other  obstr.  re- 
moved from  the  chan.  and  banks,  95, 1332. 

1896-96.  About  1,800  logs  and  other  obstr.  re- 
moved from  the  chan.  and  banks,  96, 1125. 

1896-97.  About  600  logs  and  other  obstr.  re- 
moved from  the  chan.  and  banks,  97, 1403. 

1898-99.  48  snags  and  other  obstr.  removed 
from  Chan.,  99, 1502. 

1899-00.  577  snags,  35  trees,  206  stumps  re- 
moved from  chan.,  and  409  trees  from  the  banks, 
00, 1813. 

1900-01.  268  stumps,  353  snags,  and  561  trees 
removed,  01, 1499. 

1902-03.  1,190  snags,  18  logs  removed,  and  99S 
trees  cut,  03, 1106. 

19(03-04.  249  snags  and  12  logs  removed;  mile 
boards  placed  between  Clear  Eun  and  the  mouth, 
04,  1492. 

1904-06.  568  snap  removed  and  698  trees  cut; 
repairs  to  snag  boat,  05, 1220. 

1905-06.  92  snags,  13  stumps,  21  logs,  and  9 
trees  removed,  06, 1161. 

1906-07.  15  snags,  3  stumps,  5  logs,  and  33  trees 
removed,  07, 1242. 

1908-09.  158  snags,  5  stumps,  61  logs,  107  trees, 
and  3  cords  brush  removed,  09, 1201. 

1909-10.  62  snags,  3  stumps,  16  logs,  and  47 
trees  removed;  176  trees  hauled  back,  4  trimmed 


1  Increased  by  $800  trans,  from  Northeast  Cape  Fear,  E.,  12, 1773  *Allotment. 


rSee  pp.  14-22  fori 
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and  3  cords  brush  cut;  snag  hoister  and  snag  boat 
building,  10, 1427-28. 

1910-11.  2,271  snags  and  other  obstr.  removed; 
1,900  c.  y.  dr.  from  out  25'  w.,  5i'  d.,  and  225'  I.: 
several  sharp  points  cut  off  and  mouths  of  small 
sloughs  filled  up,  11, 1664. 

1911-lti.  S,674  snags  and  other  obstr.  re- 
moved, 18, 1772. 

PHTSICAIi  CHABACTERISTICS. 

Description  of,  84,  1061;  85,  1146,  1149,  1151; 
11,376. 

Orig.  condition  of  the  E.,  88, 889. 

Water-gauge  record  for  1891,  91, 1388. 

Present  l.-w.  d.,  5'  to  Pt.  Caswell,  2J'  to  Hawes 
Narrows,  and  IJ'  to  Clear  Eun;  R.  navigable  to 
Clear  Eun  durmg  high  stages,  averagmg  about  8 
months  in  the  year,  01, 1499. 

Chan,  badly  obstr.  by  snags,  1903-4,  04, 240. 

PEIVATE  (CORPORATE)  WORK.    (See  Proj- 
ects, second  par.) 

PROJECTS. 

By  Capt.  Blxby,  1884,  thoroughly  cleared  natural 
Chan,  over  the  70  m.  o£  E.  between  its  mouth  and 


Lisbon,  to  dr.  or  dike  the  so-called  Narrows,  and 
afterwards  a  4'  l.-w.  clian.  below  Pt.  Caswell;  est., 
S33,600,  85, 1148;  87, 1043. 

Part  of  the  E.  controlled  by  a  corporate  com- 
pany, whose  rights  should  be  ceded  to  the  TJ.  S. 
before  expend,  are  made,  85, 1149;  87, 1043. 

By  Maj.  Stanton,  1895,  modification  of  proj.  of 
1885  to  exclude  the  7  m.  of  E.  above  Clear  Kun  br. 
from  imp.,  and  to  clear  obstr.  from  the  E.  mouth 
to  Clear  Eun  br.  at  a  cost  not  to  exceed  a  total  of 
$13,000,  any  balance  remaining  to  be  used  for  keep- 
ing the  E.  clear  of  obstr.,  93, 1407. 

In  1896  Lt.  Col.  Heap  est.  an.  malnten.  82,000, 
96, 1125. 

Proj.,  1894,  to  maintain  natural  chan.  to  Clear 
Eun;  est.,  S2,000  yearly;  Capt.  Lucas  recom.  yearly 
app.  of  13,000,  08, 234, 1141. 

SURVEYS. 

Ex.  an.  act  Aug.  2,  1882;  made  by  Capt.  Mercur 
(R.  unfav.),  84, 1061. 

Sur.,  1884,  by  Capt.  Bixby,  86, 1148. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  453. 


M-330 


LIVINGSTON  CREEK,  N.  C. 


COMMERCE. 

1902, 14,000±t.  an.,  expected  to  increase  through 
estab.  of  fiber  plant,  04, 1517. 
Description  of,  04, 1517, 1520. 

ENGINEERS. 

Chief  of  Engineers.    R.,  04, 244, 1516. 

Boards.    BEEE.    R.    (iavors   snagging),    04, 
1518, 1519. 

In  charge: 

Capt.  E.  W.  Van  C.  Lucas.    R.,  04, 1517. 

Capt.  E.  E.  Winslow.    R.,  04, 1519. 


PHTSICAL  CHABACTERISTICS. 

Description  of,  04, 1520;  dr.  and  snagging  would 
be  of  doubtful  permanency,  04, 1521;  a  small  trib. 
of  Cape  Fear  E.,  entering  it  about  30  m.  above  Wil- 
mington, 04, 1520;  imp.  by  snagging  recom.  in  con- 
jmiction  with  Cape  Fear  E.;  est.,  S2,000,i  04, 1521. 


SURVEY. 

Ex.  and  sur.  au.  act  June  13,  1902. 
Lucas  and  Winslow,  resp.,i  04, 1516. 


R.,  Capts. 


M-3M 


BRUNSWICK  RIVER,  N.  C. 


ENGINEERS. 

Chief  ot  Engineers. 


R.,  01,  310,  1569. 


ESTIMATE. 

Capt.  Lucas  est.,  01,  in  compliance  with  resolu. 


adopted  by  Senate  Jan.  25,  1901,  concurred  in  by 
H.  of  E.  same  date,  $1,000  to  remove  obstr.  from 
mouth  of  E.  2  01,  310,  1569,  1670.  (Proj.  tor  Cape 
Fear  E.  modified  act  June  13,  1902,  to  mclude  re- 
moval of  this  obstr.,  03, 240.) 


M-325    TOWN  CREEK,  BRUNSWICK  COUNTY,  N.  C. 


APPROPRIATIONS. 

1881,   $1,000,81,1023. 
1899,     8,500,99,1616. 

Total,  9,500 

COMMERCE. 

Description  of,  97, 1435;  00, 1827. 

App^ent  decrease  probably  due  in  some  measure 
to  inaccuracy  of  statistics,  01, 1610. 

Benefits  not  sufficient  to  warrant  further  expend. , 
03,242. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 125;  81, 165;  83, 
168;  97,  213;  99,  244;  00,  276;  01,  308;  08,  236; 
03,242. 

In  charge: 

Capt.  C.  B.  PhiUips,  1880-83.    R.,  81, 1023, 1024. 
Capt.  J.  Mercur,  1883-84.    R.,  83, 862. 


Lt.  Col.  D.  P.  Heap,  1896.    R.,  97, 1434. 
Capt.  W.  E.  CraighUl,  1897.    B.,  97, 1434. 
Capt.  E.  W.  Van  C.  Lucas,  1899-02.    R.,  99, 1515; 
00, 1827;  01, 1509;  08, 1147. 
Capt.  E.  E.  Winslow,  1903.    B.,  03, 1113. 

Assistants: 

J.  P.  Darling.  R.,  81, 1024. 
W.  H.  James.  B.,  83, 863. 
C.  Humphreys.    R.,  97, 1436. 

OPERATIONS. 

1888-83.  2  sunken  flats  blown  up  and  removed 
from  the  chan.;  also  385  snags,  stumps,  and  trees 
taken  out  and  dr.  done,  83, 863. 

1899-00.  38,363  c.  y.  dr.;  3,290  snags,  708 
stumps,  204  logs,  and  245  trees  removed  from  chan. 
and  i;932  trees  from  the  banks,  00, 1827. 

1900-01.  1,703  snags,  etc.,  removed  from  chan. 
and  2,095  trees  from  bank,  01, 1510. 

1908-03.    61  snags  removed,  03, 1113. 


1  H.  D.  249, 58th,  2d. 


t  Sen.  D.  130, 56th,  2d. 
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PHTSICAIi  CHABACTEBISTICS. 

Description  of.  The  creek  empties  into  tlie  Cape 
Fear  K.  at  the  head  ot  Big  Isld.,  about  7i  m.  below 
Wilmington,  N.  C,  97, 1435. 

PROJECTS. 

By  Capt.  Phillips,  1881,  imp.  of  Town  Creek  from 
its  mouth  to  Saw  Pit  Landing,  by  excavation  of  a 
Chan.  4'  x  60'  1.  w.,  through  4  shoals,  and  removal  of 
snags,  logs,  and  similar  obstr.;  est.,  $9,078.48,  81, 
1024. 


By  Lt.  Col.  Heap,  1897,  chan.  5'  x  40'  m.  1.  w.  from 
mouth  to  Upper  Br.,  and  removal  of  obstr.  from 
mouth  of  creek  up  to  the  Bocks;  est.,  18,500,  97. 
1435;  99, 1615. 

SUEVETS. 

Au.  act  June  14, 1880;  made,  1881,  by  Capt.  Phil- 
lips, 81, 1024. 

Sur.  with  view  to  strengthening  the  E.  and  ob- 
taining 8'  au.  act  June  3,  1896;  made  by  Lt.  Col. 
Heap,  189fr-97  (K.  tav.)  (see  Projects),  97, 1434. 

83, 862;  00, 1828. 


M-337 


ELIZABETH  RIVER,  N.  C. 


ENGINEERS. 

Cblet  ot  Engineers.    &.,  12,  463. 

In  charge.    Maj.  H.  W.  Stickle,  13, 421. 


STOBVET. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911  (E.  to 
come),  1/3, 463. 


M-328 


LOCKWOODS  FOLLY  RIVER,  N.  C. 


APPROPRIATIONS. 

1890,     $5,000,91,1403. 


1892, 
1894, 


3,000,93,1179. 
10,000,96,1345. 


Total,  18,000 

COMMERCE. 

Unimportant  and  decreasing,  93, 1433;  9S,  1345. 
Est.,  1892-93,  value,  $66,606±,  93, 1433. 
Description  of,  93, 1433, 1434. 
About  5,000 1.,  04, 1524. 

CONTRACTS. 

1891.  Atlas  Dredgmg  Co.,  dr.,  20*  c.  y.,  91, 
1404. 

1894.  Virginia  Dredging  Co.,  dr.  from  8,000  to 
12,000  c.  y.,  19i|!  c.  y.,  p.  m.,  96, 1346. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 125;  87, 139;  91, 
167;  98,  167;  93,  180;  94,  166;  96,  189;  96,  170; 
97,  211;  04,  244, 1522. 

Boards.  BEBH.  deems  existing  chan.  ample. 
R.,  04, 1626. 

In  charge: 

Capt.  C.  B.  Phillips.    R.,  80,  909. 

Capt.  W.  H.  Bixby,  1887-92.  R.,  87,  1099;  91, 
1402. 

Mai.  W.  S.  Stanton,  1892-95.  R.,  93,  1177;  93, 
1432;  94, 1056;  95, 1345. 

Lt.  Col.  D.  P.  Heap,  1896.    R.,  96, 1140. 

Capt.  W.  E.  Craighill,  1897.    R.,  97, 1417. 

Capt.  E.  B.  Winslow,  1904.    R.,  04, 1522. 

Assistants: 

C.  W.  Forster.    R.,  80, 910. 

J.H.Bacon.    R.,  87, 1101. 

E.  D.  Thompson.    R.,  93, 1179. 

G.  Humphreys.    R.,  96, 1142. 


OPERATIONS. 

1891-93.    20,777  c.  y.  dr.,  93, 1178. 
1894-96.    9,478  c.  y.,  p.  m.,  dr.,  95, 1345. 
1896-96.    61,042  c.  y.,  p.  m.,  dr.,  96, 1141. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1177;  93, 1433;  04, 1522. 

PLANS. 

By  Capt.  Phillips,  1880,  imp.  E.,  20  m.  from  its 
mouth,  by  dr.  a  chan.  8'  x  75'  x  2,100  y.  through  bar 
at  mouth,  also  closing  cut-ofl  below  Mercers  Land- 
ing; est.,  $17,379.95,  80, 909. 

By  Capt.  Bixby,  1887,  dr.  chan.  7'  x  100',  mouth 
to  the  head  of  navigation  at  Lockwoods  Folly  Br.; 
est.,  $40,000,  87, 1101. 


PROJECTS. 

By  Capt.  Bixby,  1887,  excavation  ot  a  6'  l.-w, 
chan.  100'  w.  from  the  mouth  to  the  head  of  navi- 
gation at  Lockwoods  Folly  Br.,  25  m.;  est.,  $40,000, 
87, 1101;  91, 1402. 

In  1892  the  Sec.  ot  War  au.  withholding  from 
expend,  the  app.  of  $3,000  made  In  1893,  no  dr.  at 
advantageous  prices  being  possible  because  of  the 
small  app.,  93, 1433. 

Lt.  Col.  Heap,  1896,  est.  that  $500  would  be  re- 
quired an.  for  maiuten.,  96, 1141. 


SURVEYS. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Capt.  Phil- 
lips, 79,  95;  80,  909. 

Au.  act  Aug.  5, 1886;  made  by  Capt.  Bixby,  87, 
1100. 

Ex.  au.  a«t  June  13,  1902.  K.,  Capt.  Winslow 
(unfav.),!  04, 1522. 

Maps.    87, 1100;  93,  Atlas,  37,  38;  96, 1142, 


M-339 


SHALLOTTE  RIVER,  N.  C. 


APPROPRIATIONS. 

1907, 13,000,  07,  1252. 

COMMERCE. 

Small,  07, 288. 


ENGINEERS. 

Chlel  ot  Engineers.    R.,  S9, 149;  90, 133;  06, 
275;  07, 287;  08, 306;  09,  314;  12,  462. 

In  charge: 

Capt.  W.  H.  Bixby,  1888.    R.,  90, 1184, 1186. 

Capt.  B.  F.  Johnston,  06, 252. 


1  H.  D.  229, 68th,  2d. 
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Capt.  E.  I.  Brown,  1907-12.    B.,  07,  1262;  08, 
1307;  09, 1299. 
Maj.  H.  W.  Stickle,  12, 421. 

Assistant.   H.  G.  Myrover.    B.,  90, 1187. 

OPERATIONS. 

1907-08.  9,878  c.  y.  dr.,  08, 1307. 
1908-09.  26,177  0.  y.  dr.,  09,  1299. 

PHTSICAIi  CHAEACTEBISTICS. 

Deecription  of,  90, 1186;  07, 287. 

FLANS. 

By  Capt.  Bixby,  1889,  straightening  the  cbaa. 
and  removing  oyster-rock  shoals  lor  9,000';  also 
removing  5  oyster-rock  shoals  in  the  upper  part  o! 
the  E.,  to  give  a  clear  chan.  4'  x  60'  1.  w.;  est., 
130,000,  90, 1187. 


PROJECT. 

By  Capt.  Brown,  1907,  expend,  of  $3,000  in  dr. 
Chan.  4'  x  35"  along  w.  shore  between  pomts  2i  and 
4  m.  above  inlet,  07, 288, 1262. 

SUB  VETS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Bixby,  90, 1186. 

Pre.  ex.,  from  mouth  to  town  of  Shallotte,  au. 
act  Mar.  3,  1905.  B.  by  Capt.  Johnston,  Aug.  22, 
19051  (unfav.),  06, 275. 

B.  by  BBEH.  Jan.  23, 1907,  requested  by  E.  and 
H.  C.  In  opinion  of  BEEH.,  locality  not  worthy 
ofimp.3 

Ex.,  07, 1262. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  E.  by 
Capt.  Brown,  1911,  and  Capt.  Stickle,  1912;  est., 
99,845,  with  $1,000  an.  mainten.;  also  that  further 
imp.  to  6'  is  desirable  provided  extra  lirst  cost  be 
provided  by  local  interests,'  18, 462. 


1  H.  D.  146, 69th,  Ist. 


a  E.  and  H.  C.  13, 69th,  2d. 


"  H.  D.  721, 62d,  2d. 


RIVER  AND  HARBOR  WORKS— SOUTH  ATLANTIC. 


N.-CHARLESTON,  S.  C,  DISTRICT. 


30462°— H.  Doc.  740,  6»-2 32  497 
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N.— CHARLESTON,  S.  C,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Charleston,  S.  0. 


N   1  Atlantic  Ocean. 

N    2  Little  R.  Inlet,  S.  C.  (1) 

N    3  Uttle  a.,  S.  C.  (3) 

N   4  Wlnyah  B.,  S.  C.  (1) 

N   B  Waccamaw  B.,  S.  C.  and  N.  C.  (4) 

N    6  Waverly  Cr.,  S.  C.  (5) 

N    7  Socastee  Cr.,  S.  C.  (5) 

N   8  Sterrltt  Cr.,  S.  C.  (5) 

N    9  Juniper  Cr.,  S.  C.  (5) 

N 10  White  Marsh  Cr.,  S.  C.  (5) 

N  11  Mooney  Swamp,  S.  C.  (5) 

N 13  Seven  Crks.,  S.  C.  (6) 

N  13  Bucks  Cr.,  S.  C.  (S) 

N  14  Waccamaw  Or.,  S.  C.  (5) 

N  15  BuU  Cr.,  S.  C.  (S) 

N  16  Thoroughfare  Cr.,  S.  C.  (5) 

N  17  Schooner  Cr.,  S.  C.  (5) 

N  18  Jericho  Cr.,  S.  C.  (5) 

N 19  Great  Pedee  U.,  S.  C.  and  Tadkln 

B.,  N.  C.  (4) 
N  30  Jericho  Cr.,  S.  C.  (19) 
N  31  Schooner  Cr.,  S.  C.  (19) 
N  33  Thoroughfare  Cr.,  S.  C.  (19) 
N  33  Big  Bull  Cr.,  S.  C.  (19) 
N  34  Brunsons  Swamp,  S.  C.  (19) 
N  35  Lake  Swamp,  S.  C.  (19) 
N  36  Little  Pedee  B.,  S.  C.  and  N.  C.  (19) 
N  37  Powter  Cr.,  S.  C.  (36) 
N  38  Brunson  Swamp,  S.  C.  (36) 
N  39  Lake  Swamp,  S.  C.  (36) 
N  30  Cedar  Swamp,  S.  C.(36) 
N  31  Lumber  B.,  S.  C.  and  N.  C.  (36) 
N  33  Cold  Camp  Cr.,  N.  C.  (31) 
N  33  Great  Bart  Cr.,  N.  C.  (31) 
N  34  Jacobs  Swamp,  N.  C.  (31) 
N  36  Buck  Swamp,  N.  C.  (31) 
N  36  Ashpool  Swamp,  N.  C.  (31) 
N  37  Shoe  Heel  Swamp,  S.  C.  and  N.  C. 
N  38  Beaverdam  Cr.,  S.  C.  (36) 
N  39  Sweet  Swamp,  S.  C.  (36) 
N  40  Buck  Swamp,  S.  C.  (36) 
\  41  Catfish  Cr.,  S.  C.  (19) 
N  43  Three  Crks.,  S.  C.  (19) 
N  43  Crooked  Cr.,  S.  C.  (19) 
N  44  Naked  Cr.,  S.  C.  (19) 
N  45  PhUlls  Cr.,  S.  C.  (19) 
N  46  Marks  Cr.,  S.  C.  (19) 
N  47  Mountain  Cr.,  S.  C.  (19) 
N  48  Little  B.,S.C.(  19) 
N49  Tadkln  B.,  N.  C.  (19)  (name  for  part  of 

Great  Pedee  in  N.  C.) 
N  50  Abbott  Cr.,  N.  C.  (49) 
N  51  Ararat  B.,  N.  C.  (49) 
N63PeepCr,N.C.(49) 
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,  N  105 

Fourth  Cr.,  N.  C.  (49) 

Third  Cr.,  N.  C.  (49) 

Black  Cr.,  N.  C.  (49) 

Browns  Cr.,  N.  C.  (49) 

Thompsons  Cr.,  S.  C.  (19) 

Buckoltz  Cr.,  S.  C.  (19) 

Black  Cr.,  S.  C.  (19) 

Jeffreys  Cr.,  S.  C.  (19) 

Lynches  B.,  S.  C.  (19) 

Big  Swamp,  S.  C.  (61) 

Lake  Swamp,  S.  C.  (61) 

Sparrow  Swamp,  S.  C.  (61) 

Bocky  Cr.,  S.  C.  (61) 

TUlers  Pork  Cr.,  S.  C.  (61) 

Flat  Cr.,  S.  C.  (61) 

Big  Buffalo  Cr.,  S.  C.  (61) 

Jumping  GuUey  Cr.,  S.  C.  (61) 

Little  Lynches  Cr.,  S.  C.  (61) 

Lynches  Lake,  S.  C.  (61) 

Muddy  Cr.,  S.  C.  (61) 

Clark  Cr.,  S.  C.  (19) 

Black  B.,  S.  C.  (19) 

Peters  Cr.,  S.  C.  (74) 

Mingo  Cr.,  S.  C.  (74) 

Poplar  HUl  Cr.,  S.  C.  (76) 

Indian  Town  Cr.,  S.  C.  (76) 

Boggy  Cr.,  S.  C.  (76) 

Cedar  Swamp,  S.  C.  (76) 

Turkey  Cr.,  S.  C.  (76) 

Hufieys  Cr.,  S.  C.  (76) 

Campbells  Swamp,  S.  C.  (76) 

Big  Dam  Swamp,  S.  C.  (74) 

Brick  Cr.,  S.  C.  (74) 

Boggy  Swamp,  S.  C.  (74) 

Flat  Swamp,  S.  C.  (74) 

Claps  Swamp,  S.  C.  (74) 

Scape  Cr.  Swamp,  S.  C.  (74) 

Pocotallgo  B.,  S.  C.  (74) 

MUlBranch,  S.C.  (74) 

Laws  Swamp,  S.  C.  (74) 

Stony  Bun  Cr.,  S.  C.  (74) 

Ox  Swamp,  S.  C.  (74) 

Sprhig  GuUy  Cr.,  S.  C.  (74) 

Johnson  Swamp,  S.  C.  (74) 

Green  Cr.,  S.  C.  (74) 

Samplt  B.,  S.  C.  (4) 

Georgetown  Harbor,  S.  C.  (98,  4) 

EsthervlUe-Mlntm  Ci.  Canal,  S.  C.  (4, 

101) 
SanteeB.,  S.  C.  (Ill) 
Lit.  Minim  Cr.,  S.  C.  (101) 
Mosquito  Cr.,  S.  C.  (4, 101) 
MlnlmCr.,  S.C.  (101) 
Duck  Cr.,  S.C.  (101) 
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N  106  Pigeon  Cr.,  S.  C.  (101) 
N  107  Potato  Cr.,  S.  C.  (101) 
N  108  Paw  Paw  Cr.,  S.  C.  (101) 
N  109  Little  B.,  S.  C.  (101) 
N 110  Jacks  Cr.,  S.  C.  (101) 
N  111  Hallway  Swamp,  S.  C.  (101) 
N  113  MIU  Cr.,  S.  C.  (101) 
N  113  Wateree  R.,  S.  C.  (101) 
N  114  Katttng  Cr.,  S.  C.  (113) 
N  115  Beach  Cr.,  S.  C.  (113) 
N  116  Pinetree  Cr.,  S.  C.  (113) 
N 117  Sanders  Cr.,  S.  C.  (113) 
N  118  Flat  Kock  Cr,  S.  C.  (113) 
N  119  Beaver  Cr.,  S.  C.  (113) 
N  ISO  Catawba  B.  (name  of  upper  part  of  Wa- 
teree R.).  (113) 
N  131  Cedar  Cr.,  S.  C.  (ISO) 
N  133  Camp.Cr.,  S.  C.  (130) 
N  133  Cane  Cr.,  S.  C.  (130) 
N  134  Six  MUe  Cr.j  S.  C.  (130) 
N  185  Waxhaw  Cr.,  S.  C.  (130) 
N  126  Twelve  Mile  Cr.,  S.  C.  (130) 
N  137  Big  Sugar  Cr.,  S.  C.  (120) 
N  138  McAlpin  Cr.,  S.  C.  (130) 
N  139  Jolins  K.,  S.  C.  (130) 
N  130  Lit.  Catawba  E.,  S.  C.  (130) 
N  131  Crowders  Cr.,  S.  C.  (130) 
X  133  AlUsons  Cr.,  S.  C.  (130) 
N  133  Dutcliman  Cr.,  S.  C.  (130) 
N  134  Fislilng  Cr.,  S.  C.  (130) 
N  135  Bocky  Cr.,  S.  C.  (130) 
N  136  Wateree  Cr.,  S.  C.  (113) 
N  137  Colonels  Cr.,  S.  C.  (113) 
N  138  Sawneys  Cr.,  S.  C.  (113) 
]V  139  Bice  Cr.,  S.  C.  (113) 
N  140  Spears  Cr.,  S.  C.  (113) 
N 141  Congaree  B.,  S.  C.  (101) 
N  143  Carters  Cr.,  S.  C.  (141) 
N  143  Cedar  Cr.,  S.  C.  (141) 
N  144  Toms  Cr.,  S.  C.  (141) 
N  145  Mill  Cr.,  S.  C.  (141) 
N  146  GUI  Cr.,  S.  C.  (141) 
N  147  Broad  B.,  X.  C.  and  S.  C.  (141) 
N  148  Crane  Cr.,  S.  C.  (147) 
N  149  Cedar  Cr.,  S.  C.  (147) 
N  150  Little  B.,  S.  C.  (147) 
N  161  WUklnson  Cr.,  S.  C.  (147) 
N  153  Tlrrable  Cr.,  S.  C.  (147) 
>  153  Sandy  B.,  S.  C.  (147) 
N  164  Turkey  Cr.,  S.  C.  (147) 
N  165  BuUocks  Cr.,  S.  C.  (147) 
N  156  Beaverdam  Cr.,  S.  C.  (147) 
N  157  Goln  Moores  Cr.,  S.  C.  (147)    ' 
N  158  King  Cr.,  S.  C.  (147) 
N  169  Buffalo  Cr.,  S.  C.  (147) 
N  160  1st  Broad  Cr.,  S.  C.  (147) 
N  161  3nd  Broad  Cr.,  S.  C.  (147) 
N  163  Cove  Cr.,  S.  C.  (147) 
N  163  Green  B.,  N.  C.  (147) 
N  164  Cherokee  Cr.,  S.  C.  (147) 
N  165  Gllkys  Cr.,  S.  C.  (147) 
N  166  Pacolot  B.,  S.  C.  (147) 
N  167  Brown  Cr.,  S.  C.  (147) 
N  168  Tiger  E.,  S.  C.  (147) 
N  169  Eimoree  B.,  S.  C.  (147) 
N  170  Eeedy  B.,  S.  C.  (147) 
N  171  HeUers  Cr.,  S.  C.  (147) 


N 173  Saluda  B.,  S.  C.  (141) 

N  173  Camping  Cr.,  S.  C.  (173) 

N  174  Bush  B.,  S.  C.  (173) 

N 176  Beaverdam  Cr.,  S.  C.  (173) 

N 176  Little  B.,  S.  C,  (173) 

N  177  Balbums  Cr.,  S.  C.  (173) 

N  178  Goldeb  Grove  Or.,  S.  C.  (173) 

N  179  No.  Pk.  Saluda  B.,  S.  C.  (173) 

N  180  Mdl.  Fk.  Saluda  B.,  S.  C.  (173) 

N  181  So.  Fk.  Saluda  B.,  S.  C.  (173) 

N  183  Oolenoe  Cr.,  S.  C.  (173) 

N 183  Carpenters  Cr.,  S.  C.  (173) 

N  184  Georges  Cr.,  S.  C.  (173) 

N  186  Brushy  Cr.,  S.  C.  (173) 

N  186  Big  Cr.,  S.  C.  (173) 

N  187  Broad  Mouth  Cr.,  S.  C.  (173) 

N  188  Turkey  Cr.,  S.  C.  (173) 

N  189  WOsons  Cr.,  S.  C.  (173) 

N  190  Halfway  Cr.,  S.  C.  (172) 

N  191  Lit.  Saluda  B.,  S.  C.  (173) 

N  193  Holly  Cr.,  S.  C.  (173) 

N  193  13  Mile  Cr.,  S.  C.  (172) 

N  194  Congaree  Cr.,  S.  C.  (141) 

N  196  Sandy  Bun  Cr.,  S.  C.  (141) 

N  196  Big  Beaver  Cr.,  S.  C.  (141) 

N  197  High  HUl  Cr.,  S.  C.  (141) 

N  198  Outland  Cr.,  S.  C.  (101) 

N  199  Wambraw  Cr.,  S.  C.  (101) 

N  300  So.  Santee  B.,  S.  C.  (101) 

N  301  Alligator  Cr.,  S.  C.  (101) 

N  303  Inland  Waterways— Charleston  H.  to 
Santee  B.  (Including  Owendaw  Cr.) 
(1,303) 
X  303  Charleston  H.,  S.  C.  (1) 
N  304  Charleston,  S.  C,  to  Beaulort,  N.  C— 

waterway  (203) 
N  306  Cooper  B.,  S.  C.  (303) 
N  306  Shipyard  E.,  S.  C.  (205) 
N  307  Shem  B.,  S.  C.  (306) 
N  308  Wando  E.,  S.  C.  (306) 
N  309  Eastern  Branch,  Cooper  B.,  S.  C.  (305) 
X  310  Fair  Forest  Swamp,  S.  C.  (306) 
N  311  Western  Branch,  Cooper  B^  S.  C.  (305) 
N  313  Black  B.,  S.  C.  (306) 
N  313  Goose  Cr.,  S.  C.  (206) 
N  314  Ashley  B.,  S.  C.  (303) 
N  316  Wappo  Cut,  S.  C.  (314,  316) 
X  316  Stono  B.,  S.  C.  (1) 
N  317  Town  Cr.,  S.  C.  (316) 
X  318  Wadmelaw  B.,  S.  C.  (316) 
X  319  Edisto  B.  (Pon  Pon),  S.  C  (1) 
X  320  Dawho  B.,  S.  C.  (219) 
X  331  4  Hole  Swamp,  S.  C.  (319) 
X  333  Indian  Field  Cr.,  S.  C.  (319) 
X  333  Polk  Cr.,  S.  C.  (319) 
X  334  Cattle  Cr.,  S.  C.  (319) 
X  326  Xorth  Fork  Edisto  B.,  S.  C.  (319) 
X  326  Caw  Caw  Swamp,  S.  C.  (326) 
X  227  Big  BuU  Swamp,  S.  C.  (335) 
X  328  Black  Cr.,  S.  C.  (336) 
X  229  HeU  Hole  Swamp,  S.  C.  (335) 
X  330  Giddy  Swamp,  S.  C.  (235) 
X  331  Big  Beaver  Cr.,  S.  C.  (325) 
X  233  Cooper  Swamp,  S.  C.  (335) 
N  333  South  Fork  Edisto  B.,  S.  C.  (319) 
X  334  Snake  Swamp,  S.  C.  (333) 
N  335  WUlow  Swamp,  S.  C.  (333) 


[See  pp.  14-22  fori 
L explanations,  etc.j 
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N  336  Kocky  Swamp,  S.  C.  (»33)  N  2B1 

N  337  Goodland  Swamp,  S.  C.  (S33)  N  353 

N  338  Dean  Cr.,  S.  C.  (333)  N  353 

N  339  Cedar  Cr.,  S.  C.  (333)  N  354 

N  340  Rocky  Spring  Cr.,  S.  C.  (333)  N  355 

N  341  McTyler  Cr.,  S.  C.  (333)  N  356 

N  343  Shaws  Cr.,  S.  C.  (333)  N  357 

N  343  Mosquito  Cr.,  S.  C.  (333,  344)  N  358 

N  344  Ashepoo  R.,  S.  C.  (1)  N  369 

N  345  Welches  Cr.,  S.  C.  (344)  N  360 

N  346  Cbessy  Cr.,  S.  C.  (344)  N  361 

N  347  Island  Cr.,  S.  C.  (344)  N  363 

N  348  Combahee  R.,  S.  C.  (1)  N  363 

N  349  Cbehaw  B.,  S.  C.  (348)  N  364 
N  350  Cuckolds  Cr.,  S.  C.  (348) 


Little  SalkehatcMe  R.,  S.  C.  (348) 
Buckhead  Cr.,  S.  C.  (351) 
Lemons  Cr.,  S.  C.  (351) 
WUlow  Swamp,  S.  C.  (351) 
Big  Salkehatchle  R.,  S.  C.  (348) 
Whipping  Swamp,  S.  C.  (355) 
Coosaw  R.,  S.  C.  (1) 
Pt.  Royal  Bar,  S.  C.  (1) 
Beaufort  R.,  S.  C.  (358) 
Archers  Cr.,  S.  C.  (359,  361) 
Broad  R.,  S.  C.  (358) 
Pocotallgo  R.,  S.  C.  (361) 
TuUlflnny  R.,  S.  C.  (361) 
Coosawhatchle  R.,  S.  C.  (361) 
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WINYAH  BAY,  S.  C. 


APPROPRIATIONS. 

$18,750.00,87,1079. 

100,000.00,88,931. 

100,000.00,90,1171. 

100,000.00,93,1191. 

110,000.00,95,1355. 

20,000.00,96,1168. 
350,000.00,97,1454. 
450,000.00,99,1529. 

58,500.00,99,1529. 
285,000.00,00,1853. 
500,000.00,01,1582. 

35,000.00,03,1156. 
100,000.00,03,1123. 

70,000.00,04,1550. 

75,000.00,1„fl  1,42 

10,000.  oo,r' 

30,000.00,1-,,  ,2M 
72,750.00,/"''^''™- 

*15,000.00,O9,1306. 

150,000.00,10,1447. 

*10,000. 00, 13,1795. 
*5,991.67, 13,  1795. 

162,000.00,\io  i7q, 

100,000.  oo.r'**^™- 


1888, 
1890, 


1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 

1905, 


1907, 

1909, 
1910, 
1907, 
1909, 

1912,  { 


Total,  2, 927, 991. 67  (incl.    misc.,   J2,936,188.95, 
13, 1795). 
COMMERCE. 

Present  and  prospective,  86, 1154;  87, 1080. 

G.  of  the  E.,  88, 933. 

Necessity  olfiu-ther  imp.,  89, 1110. 

Description  of,  93, 1443-1445;  94, 1062;  96, 1352; 
96, 1169;  98,  1272;  03, 1158. 

Aggregate  value  o£  the  C,  1896,  $6,288,350,  96, 
1169. 

Water  rate  on  lomter  decreased  from  $5.50  per 
M  f.  in  1892  to  $4.12J  in  1905,  06, 282. 

Water  rates  on  lumber  advanced  to  $6, 08,  314. 

"The  amount  of  the  commerce  for  the  calendar 
year  1911  was  314,503  tons,  valued  at  $5,322,569.  It 
consisted  mainly  of  lumber,  timber  products,  cot- 
ton, provisions,  and  general  merchandise.  There 
has  been  little  change  in  the  nature  of  the  conmierce 
during  the  past  year. 

"This  improvement  and  the  operation  of  ocean- 
going steamers  and  sailing  vessels  appear  to  secure 
to  Georgetown  the  usual  port  diflerentials  which  are 
designed  to  meet  water  competition,  this  particu- 
larly on  througji  freight  from  and  to  New  York  and 
Baltimore.  The  precise  percentage  of  reduction  of 
rates  does  not  appear  to  be  susceptible  of  determina- 
tion."   13,470. 

CONTRACTS. 

1889.  J.  S.  HoweU,  diking,  etc.,  $96,555,  90, 
1172. 

1890.  W.  T.  Gaynor,  sheet  piling,  st.,  mat- 
tress, etc.,  $192,640,  91, 1414. 


1893.  C.  G.  Bochman,  extension  of  u.  j.;  mat- 
tresses, $1.05  s.  y.,  p.  m.;  large  St.,  $2.70  sliort  t.; 
small  St. ,  $2.45  short  t.  ($60,000  to  $70,000),  93, 1446. 
Rittenhouse  Moore  Dredging  Co..  earth  dike  constr., 
24$  c.  y.  ($105,000),  93,  1446.  (Annulled,  1893,  94, 
1060.) 

1893.  C.  G.  Bochman,  earth  dike  constr.,  270 
c.  y.,  94, 1060. 

1894.  W.  E.  and  E.  L.  Friday,  j.  constr.; 
mattresses,  740  s.  y.,  p.  m.;  small  and  large  st., 
t2.13i  t.  ($77,285),  95,  1356. 

1897.  The  Bucyrus  Co.,  steam  pump  dr., 
$73,800,  97, 1456.  B.  G.  Boss,  j.  constr.;  large  and 
small  St.  and  ballast,  $1.57  t.;  mattresses,  570  s.  y. 
($1,241,499.43),  97, 1455.  J.  A.  Bryan,  muck  diteh, 
25*  l.f.;  sodding,  19J0  s.  y.;  dike  filling,  24$  c.  y.; 
dam,  $875  ($21,000),  97, 1455. 

1899.    J.  I.  Hazard,  coal,  $2.64i  t.,  99, 1529. 

1901.    J.  I.  Hazard,  coal,  08, 1156. 

1903.  J.  I.  Hazard,  coal;  Eiverside  Iron  Works, 
drag,  curved  pipe  and  patterns,  03,  1156.  Con- 
sumers Coal  Co.,  coal,  03, 1124. 

1903.  Thos.  W.  Brown,  bottom-dump  lighter, 
$700.  C.  B.  Colbert,  repairs  to  drs.,  $3,698.75,  04, 
1651. 

1904.  Simons-Mayrant  Co.,  constr.  cofferdam 
dike,  unit  prices  given,  04,  1660.  W.  C.  Beaves, 
bottom-dump  lighter,  $2,245;  Standard  Fuel  Sup- 
ply Co.,  coal,  $3.63  t.,  04, 1561.  C.  B.  Colbert,  in- 
stalling machinery  in  new  drs.,  $3,513.30,  05,  1242. 

1906.  B.  G.  Ross,  constr.  motmd  on  s.  j.;  St., 
$3  94 1.  07  1269. 

1909.  S.  J.  Pregnall,  an.  repairs  to  dr.,  $7,139.15, 
10, 1447. 

1911.  Merrill-Stevens  Co.,  repairing  dr.  Win- 
yah  Bay;  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  9.9$ 
c.  y.,  11, 1675. 

ENGINEERS. 

Chief  of  Engtaieers.  B.,  81, 168;  S3, 164;  85, 
177;  87, 136;  88,  130;  89,  147,  1111,  1112;  90,  132; 
91, 169;  93, 169;  93, 182;  94, 167;  95, 190;  96, 173; 
97,217:  98,214;  99,247;  00,281;  01,314;  03,241; 
03,246;  04,249;  06,258;  06,280;  07,294;  08,312; 
09, 321;  10, 365;  11,  387;  1 3,  468,  484. 

Boards.  Convened,  New  York,  Dec.  24,  1888, 
by  S.  O.  No.  51,  to  ex.  and  R.  upon  Capt.  Bixby's 

Elan  for  the  imp.  Winyah  B.    R.,  89, 1114.    (Col. 
omstock  and  Lt.  Cols.  Houston  and  Bobert.) 

In  charge: 

Capt.  J.  Mercur,  1881-86.    R.,  83, 1122. 

Capt.  W.  H.  Bixby,  1885-92.  R.,  86,  1154;  87, 
1078;  88, 929;  89, 1106;  90, 1169;  91, 1411. 

Mai.  W.  S.  Stanton,  1892-95.  E.,  93,  1187;  93, 
1441;  94, 1059;  96, 1349. 

Capt.  F.  V.  Abbot,  1896-97.  E.,  96,  1165;  97, 
1452. 


•  Allotment. 


502    INDEX  TO  BEPOBTS,  CHIEF  OF  ENGINEEES,  TJ.  S.  AEMY,  1866-1912. 


Maj.  E.  H.  Eufflner,  1898-99.  K.,  98,  1272;  99, 
1527. 

Capt.  J.  C.  Sanford,  1900-02.  R.,  00,  1851:  01, 
1S82;  OS,  11S4. 

Capt.  G.  P.  Howell,  1903-07.  K.,  03,  1122;  04, 
1649;  05, 1241;  06, 1174;  07, 1258. 

Capt.  E.  R.  Stuart,  1908.    B.,  08, 1314. 

Capt.  E.  I.  Brown,  1909.    B,.,  1305. 

Capt.  E.  M.  Adams,  1910.    K.,  10, 1446. 

Cot.  D.  C.  Kingmam,  1911.    B.,  11, 1574. 

Maj.  G.  P.  HoweU,  1912-.    B.,  12, 1793. 

Assistants: 

C.  M.  Yeates.    B.,  83, 1124. 

E.  Whitford.  B.,  85,  1155,  1165;  87,  1080;  88, 
931;  89,  1109;  90,  1173;  91,  1414;  96,  1168;  97, 
1457;  00, 1855;  01, 1586;  08, 1159;  03, 1126. 

C.  Humphreys.    B.,  91, 1415;  98, 1191;  93, 1446. 

OPERATIONS. 

1889-90.    1,017 1.  riprap  placed  in  j.,  90, 1170. 

1890-91.  1,013  s.  y.  of  mattress,  460  o.  y.  of 
shell,  2,325 1.  small  St.,  and  685 1.  of  large  st.  used  in 
].  constr.,  91, 1413. 

1891-98.  46,276  t.  of  St.,  141  c.  y.  ol  oyster 
shells,  21,147  s.  y.  of  mattress,  and  194,976',  b.  m., 
of  sheet  piling  used  in  j.  constr.,  98, 1188. 

1898-93.  15,641  s.  y.  mattresses  and  23,755  t. 
of  St.  placed  in  the  n.  j.,  and  553'  of  trestle  built,  93, 
1441.  Mud  dike  255'  1.  built  at  South  Isld.  by 
hired  labor,  and  work  of  constr.  begun  under  con- 
tract, 93, 1447. 

1893-94.  1,255  s.  y.  mattresses  and  2,089  t.  of 
small  St.  placed  iu  the  n.  j.,  94,  1059.  1,800  1.  f. 
earth  dike  constr.  at  South  Isld.,  94, 1060. 

1894-95.  21,344  s.  y.  mattresses,  12,956  t.  of 
small  St.  and  9,092 1.  of  large  st.  placed  in  the  n.  j. ; 
92,755  c.  y.  earth  placed  in  South  Isld.  dike,  build- 
ing 8,100'  to  full  dimensions,  95, 1351.  18  spur  js., 
aggregating  1,386  1.  f.,  and  1,225  1.  f.  of  connectmg 
post>and-brush  sand  catchers  built  to  prevent 
erosion  of  South  Isld.  Beach,  95, 1352. 

1895-96.  5,000  t.  of  large  st.  and  3,000  t.  of 
small  St.  placed  in  the  n.  j.;  the  South  Isld.  j.  com- 
pleted by  the  addition  of  21,169  c.  y.  mud,  and  the 
dike  sodded,  96, 1166. 

1896-97.  Sodding  of  South  Isld.  Dike  in 
progress  and  repairs  made,  97, 1453, 1457. 

1897-98.  40,313  c.  y.  mud  filling  and  48,776 
s.  y.  sod  were  placed  on  mud  dike;  2,575  1.  f .  of 
muck  ditch  was  completed;  10,464  s.  y.  mattresses, 
8,234 1.  ballast,  end  1,899  t.  large  st.  were  placed  in 
j.  at  South  Isld.,  98, 1272. 

1898-99.  61,435  s.  y.  mattress,  45,691  t.  smaU 
St.,  and  54,079 1.  large  St.  placed  in  s.  j.;  172,977  c.  y. 
dr.  from  Bottle  Chan,  and  wharf  for  use  of  dr.  built 
at  North  Isld.,  99, 1527. 

1899-00.  94,413  s.  y.  mattress,  86,526  t.  large 
st.,and  47,243 1.  small  St.  placed  in  s.  j.;  5,560  s.  y. 
mattress,  2,444  t.  large  st.,  and  1,850  t.  small  st. 
placed  in  n.  j.;  337,218  c.  y.  dr.  from  Bottle  Chan., 
and  dr.,  wharves,  launches,  and  living  quarters 
repaired,  00, 1855. 

1900-01.  Mattress  foundation  for  s.  j.  com- 
pleted, superstr.  extended  4,635',  mattress  placed 
along  j.  to  prevent  undermining,  superstr.  of  n.  j. 
extended  1,289'  and  mattress  500'  beyond  this, 
237,390  c.  y.  dr.  between  js.  and  23,702  c.  y.  dr. 
within  B.,  01, 1582, 1586. 

1901-03.  S.  j.  extended  to  outer  limit  up  to 
h.  w.  level,  1,240 1.  f.  raised  to  10'  above  1.  w.,  mat- 
tress placed  to  prevent  further  undermining; 
mattress  foimdation  for  n.  j.  completed,  supersl^. 
extended  2,747 1.  f .  6'  above  1.  w.  and  2,725 1. 1.  inner 
portion  raised  to  same  height;  165,376  c.  y.  dr.,  08, 
1154. 

1908-03.  Jetty  constr.  completed,  and  78,919 
0.  y.  dr.,  03, 1122. 

1903-04.  205,981  c.  y.  dr.,  23,894  c.  y.  material 
placed  in  mud  dike  on  South  Isld.,  and  10,236  s.  y. 
sodded;  dam  built  across  Sand  Creek,  04, 1549. 

1904M>5.  98,303  c.  ;;.  dr.  from  e.  chan.  and 
27,593  c.  y.  from  opposite  Georgetown;  s.  j.  ex- 
tended 2,600'  to  mud  dike  by  sheet  piling  and  mud 
structure,  and  mud  dike  extended  and  partly 
sodded,  05, 1241. 

1905-«6.  594,448  c.  y.  dr.,  5,360  c.  y.  mud 
placed  in  repairiiig  mud  dike  and  6,377  s.  y.  sodded; 


13,438  s.  y.  sod  laid  on  extension  to  s.  j.,  06, 1174, 
1175. 

1906-07.  503,752  c.  y.  dr.,  3,960  stumps  and 
logs  removed,  and  mound  at  end  of  s.  j.  rebuilt, 
07, 1258.  1,054  c.  y.  mud  placed  in  repairs  to  mud 
dike  and  7,390  s.  y.  sodded,  07, 1259. 

1907-08.  312,191  c.  y.  dr.,  and  809  obstr.  re- 
moved, 08, 1314. 

1908-09.  311,317  c.  y.  dr.  and  575  stumps  re- 
moved, completing  pro].,  09, 1305. 

1909-10.    90,165  o.  y.  dr.,  10, 1446. 

1911-18.  2,014,191  0.  y.  dr.,  18,  1793.  Dr. 
Winyah  Bay  removed  236,725  c.  y.,  bin  meas.; 
230  logs,  etc.,  removed;  928  c.  y.  earth,  mud,  and 
poles,  and  998  s.  y.  grass  placed  m  South  Isld.  Bike, 
18, 1794. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  93, 1443,  1444;  95, 1349;  01,  314. 
Mean  of  water  gauge  readings,  95, 1354. 
Various  d.;  shoaling,  11, 1574. 

PLANS.    (See  Projects.) 

In  1881  Capt.  Mercur  considered  that  by  a  con- 
centration of  the  tidal  currents  upon  the  bar  by 
means  of  2  submerged  js.  a  chan.  from  12'  to  15'  d. 
and  1,800'  w.  could  be  obtained  over  the  bar;  est., 
81,500,000,  88, 1123;  86, 1159. 

PROJECTS.    (See  Plans.) 

By  Capt.  Bixby,  1885,  approv.  by  BE.,  1888,  to 
secure  a  permanent  chan.  of  entrance  over  the  bar 
from  15'-5o'  m.  1.  w.  by  constr.  of  2  converging  js., 
extending  from  South  Isld.  and  the  s.  end  of  North 
Isld.,  resp.,  and  running  to  the  18'  curve  ol  d. 
These  js.  to  be  built  of  riprap  on  brush-mattress 
foundation,  with  a  top  w.  of  from  10'-20'  and  a  h. 
of  6'  above  m.  1.  w.;  est.,  $2,500,000,  89, 1114, 1115; 
92, 1188. 

By  Maj.  Stanton,  1892,  constr.  of  an  earth  dikb 
about  11,000'  1.  on  South  Isld.  to  prevent  hurtful 
changes  to  the  tidal  regimen  ol  the  B.  that  would 
be  caused  by  the  overflow  along  about  2  m.  of  shore 
line  at  the  immediate  entrance  to  the  B.'  on  an  ex- 
tensive marsh  on  its  s.  side  whose  surface  is  about 
1'  below  m.  h.  w.,  93, 1442. 

By  Chief  of  Engineers,  1896,  constr.  of  2  js.,  the 
completion  of  the  mud  dike,  and  for  constr.  of 
seagoing  steam-pump  dr.,  97,  1453;  modifications 
of  this  proj.  made  by  Chief  of  Engineers,  1897,  97, 
1453-1454. 

Extended  by  act  1902  to  permit  dr.  shoal  places 
between  entrance  and  city  of  Georgetown,  02, 1155. 

An.  act  June  25,  1910,  provides  for  continuing 
imp.  to  secure  18'  d.;  est.,  t660,000,>10, 367. 

SCTBVETS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1881,  by  Capt. 
J.  Mercur,  82, 1122. 

Of  entrance  au.  act  July  5,  1884;  made,  1885,  by 
Capt.  Bixby,  85, 1157. 

Surs.  made,  1892-93  and  1895-96,  by  Maj.  Stanton 
and  Capt.  Abbot,  93, 1446;  96, 1167-1168. 

Sur.  of  the  bar  and  shore  lines  at  North  and  South 
Islds.  as  far  as  Santee  Pt.,  made  by  Capt.  Abbot, 
1897  97  1454. 

Sur.  of  Bottle  Chan,  made,  1898,  by  Maj.  RuSner, 
98  1272. 

Sur.  made,  1899,  by  Maj.  Buflner  (maps),  99, 
1527. 

Sur.  made,  1900,  by  Capt.  Sanford  (maps),  00, 
1851. 

Of  B.  and  entrances,  01, 1582;  02, 1155;  03, 1123; 
04, 1549;  08, 1314. 

01  the  B.,  11,1574. 

Of  e.  chan.  of  inner  B.,  11, 1575. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
12,  469. 

Pre.  ex.  au.  act  Feb.  27,  Wll,  with  view  to  pro- 
viding uniform  d.  ol  18',  m.  1.  w.,  and  giving  in- 
creased H.  facilities  at  Georgetown.  R.  by  Col. 
Kingman,  May  29, 1911^  (unfav.),  12, 484. 

Maps. 

85, 1164;  89, 1114;  90, 1172;  91, 1414;  98,  Atlas, 
43,  44;  93,  1448;  94,  1064;  95,  1354;  96,  1170;  97, 
1456;  98,  1274;  99,  1528;  00,  1854;  01,  1586;  02, 
1160. 


1  H.  D.,  398,  S8th,  2d. 


>H.D.278,62d,2d. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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WACCAMAW  RIVER,  N.  C.  AND  S.  C. 


APFBOFBIATIONS. 

1880,  115,000,80,848. 

1881,  10,000,  81, 1032. 

1882,  4,400,82,1109. 
1884,  6,000,  84, 1048. 
1886,  15,000,  86, 1023. 
1888,  15,000,88,914. 
1890,  12,500,90,1231. 
1892,  10,000,93,1197. 
1894,  6,000,  95, 1393. 
1896,  6,000,  96, 1153. 
1899.    3,000,  99, 1518. 

*9,000,  03, 1118. 
*13, 800,  05, 1236. 
*18,000,  07,  1255. 

*4,000,O9,1302. 

50,000,10,1442. 

25,000,13,1788. 


1902, 
1905, 
1907, 
1909, 
1910, 
1912, 

Total,  222,700(inol.    misc.,    J223,002.50,    13, 
1788). 

COMMERCE. 

Increase  in,  consequent  upon  imp.,  86, 1022;  88, 
916. 

Description  of,  80,  851;  81,  1032;  93,  1466;  95, 
1393;  96, 1153;  04, 1622. 

1892-93,  70,976  t.,  93,  1465;  1893-94,  99,298  t.,  94, 
1068;  1894-95, 128,466 1.,  95, 1392;  1895-96, 203,388 1., 
96, 1152. 

In  1899,  important,  99, 1518. 

Although  rates  on  R.  lower,  not  necessary  for 
BR.  to  reduce  rates,  10,  362. 

1911, 107,811 1.,  13,  464. 

CONTRACTS. 

1881.  T.  W.  Daggett,  furnishing  steam-hoisting 
and  pile-driving  machinery,  $25  per  day,  81, 1031i 

ENGINEERS. 

CUef  of  Engineers.  B.,  80, 124, 125;  81, 166; 
83, 162;  83, 170;  84, 175, 177;  85, 173;  86, 170;  87, 
134;  88,  126;  89,  157;  90,  140;  91,  170;  93,  170; 
93,184;  94,168;  96,192;  96,171;  97,213;  98,212; 
99,245;  00,277;  01,310;  03,237;  03,243;  04,245, 
262,  1614;  05,  254;  06,  276;  07,  289;  08,  306;  09, 
315;  10,  361;  11, 383;  13,  463. 

Boards.    BERH.    B.,  04, 1617, 1619. 

In  cbarge: 

Capt.  C.  B.  Phillips,  1879-81.    R.,  80, 848. 

Capt.  J.  Merour,  1881-84.  B.,  81, 1030;  88, 1108; 
83, 868. 

Capt.  F.  A.  Hinman,  1884-85.    B.,  84, 1048, 1056. 

Capt.  W.  H.  Bixby,  1885-89.  R.,  85,  1105;  86, 
1022;  87, 1065;  88,  912. 

Capt.  F.  V.  Abbot,  1889-97.  B.,  89,  1198;  90, 
1229;  91,  1442;  93,  1195;  93,  1464;  94,  1067;  96, 
1391;  96,  1151:  97,  1439. 

Maj.  E.  H.  Euflner,  1898-99.  B.,  98,  1265;  99, 
1517. 

Capt.  J.  C.  Sanford,  1900-02.  B.,  00,  1841;  01, 
1573;  03, 1149;  04, 1615. 

Capt.  G.  P.  Howell,  1903-07.  B.,  03,  1117;  04, 
1544, 1624;  OS,  1235;  06, 1171;  07, 1253. 

Capt.  E.  R.  Stuart,  1908.    B.,  08, 1309. 

Capt.  E.  I.  Brown,  1909.    B.,  09, 1301. 

Capt.  E.  M.  Adams,  1910.    B.,  10, 1441. 

Col.  D.  C.  Kingman,  1911.    B.,  11, 1669. 

Maj.  G.  P.  HoweU,  1912-.    B.,  13, 1787. 

Assistants: 

C.  W.  Forster.    B.,  80, 850. 

H.  Heth.  B.,  81,  1031;  83,  1109;  83,  869;  84, 
1048. 

R.  Whittord.  B.,  86,  1106;  86,  1024;  87,  1068; 
88, 914;  89, 1200;  90, 1231;  91, 1443;  93, 1197;  93, 
1465;  94,  1069;  95,  1393;  96,  11S3;  97,  1441;  00, 
1844;  04,1619,1626. 


OPEEATIONS. 

1880-81.  Brush  and  pile  js.  for  contracting  the 
Chan,  built  at  Needles  Eye  Shoal  and  Oat  Bed 
Shoal,  81, 1031, 1032. 

1881-83.  Removal  of  snags,  logs,  and  similar 
obstr.  continued  and  driving  of  piles  completed  on 
both  shoals,  securuig  12'  throughout,  83, 1108, 1109. 

1883-83.  Banlcs  trimmed  of  overhanging  trees 
between  Conwayboro  and  Georgetown,  83, 869. 

1883-84. "  Trees,  logs,  and  snags  removed  from 
R.  between  Conwayboro  and  Needles  Eye  Shoal, 
84, 1048. 

1884-86.  932  snags,  stumps,  and  trees,  1  flat- 
boat  and  1  schooner  removed  from  bed  of  R.;  1,752 
trees  and  stumps  and  14,550 1. 1.  of  brush  removed 
from  banks,  clearing  66  m.  of  R.,  86, 1105. 

1886-87.  Obstr.  removed  from  34  m.  of  R. 
extending  the  imp.  to  about  96  m.  above  George- 
town,-87, 1067, 1068. 

1887-88.  462  trees,  logs,  and  snags  removed 
from  R.;  710  trees  removed  from  banks;  repairs  to 
js.  at  Big  Needles  Eye  Shoal  and  Oat  Bed  Shoal, 
88, 913. 

1888-89.  2,411  trees  and  snags  and  6  cords  small 
snags  removed  from  the  chan.,  5,374  trees  out  and 
trimmed,  and  234  cords  of  hiush  removed  from  the 
banks,  89, 1200. 

1889-90.  991  trees,  stumps,  and  snags  and  6 
cords  small  snags  removed  from  the  chan.,  and  1,775 
trees  cut  and  trimmed  upon  the  banlis,  90, 1231. 

1890-91.  2,739  snags  and  logs  and  10  cords  of 
small  snags  removed  from  the  chan.  and  5,900  trees 
and  106  cords  of  brush  cleared  from  the  banks,  91, 
1443. 

1891-93.  576  snags  removed  from  the  chan., 
and  1,074  trees  and  7  cords  of  brush  cleared  from  the 
banks,  93, 1197. 

1893-93.  Over  4,000  snags  and  other  obstr.  re- 
moved from  the  banks  and  chan.,  93, 1465. 

1893-94.  Over  2,000  snags  and  other  obstr.  re- 
moved, 94, 1069. 

1894-96.  Over  1,800  snags  and  other  obstr.  re- 
moved, 95, 1393. 

1895-96.  Over  400  snags  and  other  obstr.  re- 
moved, 96, 1153. 

1896-97.  About  2,000  snags  and  other  obstr.  re- 
moved, 97, 1441. 

1897-98.  About  2,000  snags  and  other  obstr. 
removed,  98, 1265. 

1898-99.  Over  838  snags  and  other  obstr.  re- 
moved, 99, 1518. 

1899-00.  About  2,000  snags  and  other  obstr. 
removed,  00, 1844. 

1900-01.  1,083  logs,  stomps,  and  snags  removed 
and  624  trees  and  2  cords  brush  cut,  01, 1574. 

1903-04.  5,129  obstr.  removed  and  15,732  c.  y. 
dr.,  04, 1544. 

1904-05.    851  obstr.  removed,  06, 1236. 

1906-06.    37,633  c.  y.  dr.,  06, 1172. 

1906-07.  41,306  c.  y.  dr.,  and  2,984  obstr.  re- 
moved for  imp.;  1,068  obstr.  removed  from  chan. 
and  892  trees  and  102  cords  brush  from  banks  for 
mainten.,  07, 1254. 

1907-08.  11,826  logs,  trees,  stumps,  and  snags 
and  620  cords  brush  removed;  62,284  c.  y.  dr.,  08, 
1309. 

1908-09.  23,731  c.  y.  dr.,  and  51  stumps  re- 
moved, 09, 1301. 

1909-10.  46,091  V.  y.  dr.,  and  236  stiunps  re- 
moved, 10, 1441. 

1910-11.  Dr.  Cheraiv  repaired  and  2  bank  der- 
ricks constr.;  98,122  c.  y.  removed  from  Thorough- 
fare out;  work  at  this  cut  practically  completed, 
11,  1669-70.  Derrick  crew  removed  1,412  obstr., 
and  hoister  Socastee  removed  667  snags  and  other 
obstr.;  proj.  about  25%  completed,  11, 1570. 

1911-13.  Dr.  to  provide  chan.  8'  x  80',  and 
maldng  cuts  under  the  12'  proj.  to  Conway  contin- 
ued, 112,512  c.  y.  material  and  250  stumps  removed, 
13, 1787.  The  2  derricks  removed  total  of  13,953 
c.  y.  from  Loggy  Creek  and  Burrows  Cuts  and  force 
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employed  in  addition  to  derrick  crews  removed  287 
trees  and  otlier  obstr.  All  cu1>ofEs  below  Conway 
made.  Work  toforml2'clian.canbedonebetterby 
pipe  line  dr.;  not  intended  to  operate  dr.  Cheraw 
any  longer  on  tbis  stream,  13, 1788. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  80,  849;  81,  1032;  87,  1066;  04, 
1616,  1620, 1629. 

E.  has  its  outlet  into  Winyah  B.  at  Georgetown, 
forming  a  part  of  tbe  Winyah  B.  system  of  Bs., 
84, 1048;  99, 1518. 

PBOJECTS. 

By  Capt.  Phillips,  1880,  imp.  of  Waocamaw  E. 
by  formation  of  chan.  12'  d.  at  all  stages  of  water, 
with  80'  bottom  w.,  from  mouth  of  &e  E.  66  m. 
upward  to  Conwayboro;  also  a  chan.  178  m.  farther 
to  Lake  Waccamaw;  est.,  $29,370,  80,  848.  Est. 
revised,  1885,  to  1138,400,  85,  1105;  86,  1022;  98, 
1196. 

Maj.  EufEner  est.,  1899,  $6,000  per  year  would  be 
needed  to  maintain  chan.  in  serviceable  condition, 
99, 1518. 


By  Capt.  Howell,  1904,  est.  for  chan.  to  Conway, 
6',  $40,000;  9',  $70,000;  12',  $120,000;  12'  to  Bucks- 
ville  and  6'  to  Conway,  $50,000;  last  one  recom.  if. 
proj.  be  modified,!  04, 1625. 

Capt.  Adams,  1910,  recom.  adoption  of  modified 
proi.  and  limited  snagging  above  Conway,>  10, 
1442. 

SURVEYS. 

Au.  act  Mar.  3, 1879,  79, 95;  made,  1880,  by  Capt. 
FhlUips,  80, 848. 

Between  Conwayboro  and  Waccamaw  Lake  au. 
act  Aug.  2, 1882.  B.  by  Capt.  Mercur  as  unworthy 
of  imp.,  84,1056. 

Ex.  and  sur.  au.  act  June  13,  1902;  made,  1903, 
by  Capt.  Sanford  and  Capt.  Howell,  resp.,i  04, 
1614. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 464. 

Maps: 

89, 1200. 

Drawings  for  new  snag  boat,  95, 1394. 
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WAVERLY  CREEK,  S.  C. 


ENGIYEEBS. 
Chief  of  Engineers.    B.,  09, 333. 
In  charge.    Capt.  E.  M.  Adams,  09, 315. 


SURVEY. 

Pre.  ex.  from  mouth  to  Waverly  Mills  au.  act 
Mar.  3,  1909.  B.  by  Capt.  Adams,  1909'  (unfav.) 
09,  333. 
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SOCASTEE  CREEK,  S.  C. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  89, 158. 

In  charge.    Capt.  F.  V.  Abbot,  1S88.    B.,  89, 
1214. 

PBYSICAIi  CHARACTERIS'nCS. 

Description  of,  89, 1214. 

PLAN. 

By  Capt.  Abbot,  1889,  excavating  cut  4'  x  40'  1.  w. 


through  the  Cypress  Swamp  from  the  br.  at  So- 
castee,  for  about  f  of  a  m.;  also  clearing  out  obstr. 
and  w.  and  d.  places  below  proposed  cut;  est., 
$10,000,  89, 1215. 

SURVEY. 

Ex.  au.  act  Aug.  11, 1888;  made,  1889,  by  Capt 
Abbot,  89, 1214. 
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GREAT  PEDEE  RIVER,  N.  C.  AND  S.  C. 


APPBOFBIATIONS. 


1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


1902, 
1903, 
1904, 

1905, 

1907, 

1908, 
1909, 
1910, 
1912, 


$7,000,  80,  845. 

6,000,  81, 1030. 

6,000,83,1107. 

8,000,84,1047. 
20,000,  86, 1018. 
20,000,88,923. 
12,600,90,1217. 
10,000,  93,  1205. 

6,000,  95,  1402. 
12,000,  96,  1162. 

4,000,99,1524. 
22,500,  03, 1153. 
40,000,03,1121. 
10,000,04,1547. 

{i;00o}««'1239- 

{ig;000}o7,1257. 

11,300,  08, 1313. 

*10,000,  09,  1304. 

30,000,  10, 1445. 

10,000,  13, 1792. 


COMMEBCE. 

Unimportant,  73,  755;  H.  Doc.  68,  45th  Cong., 
3d  sess.,  17. 

Description  of,  80,  847;  81,  1030;  93,  1476;  94, 
1078;  95, 1403;  96, 1162. 

T.,  1892-93,  94,661  t.,  93,  1474;  1893-94,  91,025  t., 
94,  1077;  1894-95,  106,115  t.,  95,  1401;  1895-96, 
229,964  t.,  96,  1161. 

In  1899,  C.  sufficient  to  justify  continued  imp. 
and  mainten.,  99, 1523. 

Formerly  large;  in  1901,  practically  none  except 
timber  rafts,  01, 1609. 

Description  of  past,  present,  and  prospective,  01, 
1612,1617. 

New  line  of  SS.  between  Cheraw  and  George- 
town; 08, 1312. 

SS.  navigation  on  upper  R.  abandoned  almost 
immediately  after  completion  of  imp.,  10, 1445. 

1910,  S0,000±  t.,  11,  1573;  1911,  32,000±  t.,  13, 
468. 

Eates  advance^  owing  to  increased  operating 
e::^»ises,  13,  468, 1792. 

B.  gives  traffic  to  points  not  reached  by  ER.,  13, 


Total,  315,300  (inel.   misc., 
1792). 


$315,563.28,   13, 


1  H.  D.  514, 68th,  2d. 


!H.  D.72,61st,  1st. 


♦Allotment. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVER  AKD  HAEBOE  WOEKS. 


505 


CONTBACTS. 

1904.  Merritt-Stevens  Engineering  Co.,  dr. 
biiclcet,  S600;  Sclioellhom-AIbreclit  Machine  Co.,  2 
marine  engines,  $2,150,  04,  1548.  Harlan  &  Hol- 
lingsworth  Co.,  steel  hull,  tl8,000;  Harlan  &  Hol- 
lingsworth  Co.,  machin^,  etc.,  for  new  hull, 
{10,315,  06, 1240. 

1908.  Ellicott  Machine  Co.,  machinery  and 
appliances  for  hydraulic  dr.,  $20,500  (Oreat  Fedee 
portion,  14,100),  08, 1313. 

1918.  Kingstord  Foundry  &  Machine  Works, 
2  Scotch  boilers,  J3,150,  13, 1792. 

ENGIXEEBS. 

Chiel  of  Engineers.  B.,  73,  70;  H.  Doc.  68, 
45th  Cong.,  3d  sess.,  1;  80,  125;  81,  166;  82,  162; 
83,  169;  84,  174;  8S,  172;  86,  169;  87,  135;  88, 
129;  89,  153;  90,  138;  91,  172;  93,  171;  93,  185; 
94,  170;  95,  194;  96,  172;  97,  216;  98,  213;  99, 
246;  00,  279,  292;  01,  312,  324,  1607;  02,  239;  03, 
245;  04,  247;  06,  256;  06,  279;  07,  293;  08,  310; 
09, 319, 333;  10,  364,  378;  11, 386,  398;  12,  466. 

<.»In  charge: 

Maj.  Q.  A.  Gillmore.    E.,  73, 763. 

Capt.  C.  B.  Phillips.  E.,  H.  Doc.  68,  45th  Cong., 
3d  sess.,  16.    1879-81.    E.,  80,844. 

Capt.  J.  Merour,  1881-84.  B.,  81, 1029;  82, 1107; 
83, 866. 

Capt.  F.  A.  Hinman,  1884-85.    B.,  84, 1047. 

Capt.  W.  H.  Bixby,  1885-89.  E.,  86,  1100;  86, 
1017;  87, 1070;  88, 920. 

Capt.  F.  V.  Abbot,  1889-97.  E.,  89,  1179;  90, 
1215;  91,  1460;  92,  1203;  93,  1474;  94,  1076;  96, 
1401;  96, 1160;  97, 1447. 

Maj.  E.  H.  EufEner,  1898-99.  B.,  98,  1269;  99, 
1523. 

Capt.  J.  C.  Sanford,  1900-02.  E.,  00,  1847;  01, 
1578, 1608,  1614;  02, 1152. 

Capt.  G.  P.  Howell,  1903-07.  E.,  03,  1120;  04, 
1547;  06, 1238;  06, 1173;  07, 1266. 

Capt.  E.  R.  Stuart,  1908.    E.,  08, 1312. 

Capt.  E.  I.  Brown,  1909.    B.,  09, 1304. 

Capt.  E.  M.  Adams,  1910.    E.,  10, 1445. 

Cot.  Dan  C.  Kingman,  1911.    E.,  11, 1572. 

Maj.  G.  P.  Howell,  1912-.    B.,  12, 1791. 

Assistants: 

G.  Daubeney,  73, 763. 

W.  B.  Page,  H.  Doc.  68, 46th  Cong.,  3d  sess.,  16, 17. 

C.  W.  Forster.    B.,  80,  846. 

H.  Heth.    E.,  81, 1029;  83, 1108;  83,  867. 

E.  Whitford.  B.,  86,  1101;  86,  1019;  87,  1072; 
88,  923;  89,  1180;  90,  1217;  91,  1462;  93,  1205: 
93,  1475;  94,  1078;  96,  1402;  96,  1162;  97,  1449: 
00, 1849;  01, 1611, 1616. 

EXPENDITURES. 

For  ex.,  $103.40,  73,  763. 
OBSTEUCTIONS. 

Wooden  hr.  near  Society  Hill  declared  an  obstr. 
to  navigation;  fault  corrected  by  owners,  08, 1312. 

OPEEATIONS. 

1880-81.  286  logs  and  trees  removed  from 
Chan,  at  Pocket  Landing,  81, 1029. 

1881-82.  Removal  of  snags,  trees,  and  obstr. 
continued,  83, 1107. 

1882-83.  JSemoval  of  sunken  trees,  logs,  and 
obstr.  continued,  opening  R.  for  an  addl.  distance 
of  50  m.,  83,866. 

1884-85.  604  logs,  snags,  and  stumps  cleared 
from  the  chan.,  imp.  navigation  over  209  m.,  85, 
1100. 

1886-87.  1,560  snags,  logs,  and  stumps,  and 
2,023  trees  removed  from  R.  and  banks,  87, 1071. 

1887-88.  634  logs,  trees,  and  stumps  removed; 
also  1,690  trees  from  the  banl^,  88, 922. 

1888-89.  217  trees  and  stumps  and  14  cords 
small  snags  removed  from  the  chan.;  49  trees  and 
6  cords  of  brush  removed  from  the  banks,  89, 1181. 

1889-90.  1,617  logs,  trees,  and  snags  removed 
from  the  chan.,  3,551  trees  and  100  cords  of  brush 
cut  from  the  banks,  90, 1217. 

1890-91.  1,080  snags  removed  from  the  chan., 
and  1,034  trees  cleared  from  the  banks,  91, 1452. 


1891-92.  1,648  snags  and  10  cords  of  small 
snags  removed  from  the  chan.,  and  1,680  trees  and 
51  cords  brush  from  banks,  93, 1206. 

1892-93.  About  3,600  snags  and  other  obstr. 
removed  from  R.  and  banks,  93, 1475. 

1893-94.  About  1,200  snags  and  other  obstr. 
removed,  94, 1078. 

1894-96.  About  900  snags  and  other  obstr.  re- 
moved, 95, 1402. 

1896-96.  About  100  snags  and  other  obstr.  re- 
moved, 96, 1162. 

1896-97.  About  2,600  snags  and  other  obstr. 
removed,  97, 1449. 

1897-98.  About  4,000  snags  and  other  obstr. 
removed,  98, 1269. 

1898-99.  Over  400  snags  and  other  obstr.  re- 
moved, 99, 1523. 

1899-00.  About  2,600  snags  and  other  obstr. 
removed,  00, 1849. 

1900-01.  32  snags,  logs,  and  stumps  removed, 
01, 1678. 

1903-03.    Obstr.  removed,  03, 1120. 

1903-04.    4,400  obstr.  removed,  04, 1547. 

1904-06.  2,307  obstr.  removed,  and  965  c.  y. 
dr.,  06, 1238. 

1906-06.    1,183  c.  y.  dr.,  06, 1173. 

1906-07.    105,978  c.  y.  dr.,  07, 1256. 

1907-08.  191,239  c.  y.  dr.  and  3,815  obstr.  re- 
moved, 08, 1312. 

1908-09.  142,446  0.  y.  dr.  and  3,733  obstr.  re- 
moved, 09, 1304. 

1909-10.  16,940  c.  y.  dr.  and  2,972  obstr.  re- 
moved, 10, 1445. 

1910-11.  1,046  snags  and  other  obstr.  removed; 
repairs  to  steam  bolster  Socastee  completed,  11, 
1572. 

1911-13.  997  obstr.  removed  by  bolster  Socasfee 
derrick  No.  2,  erected  on  75-t.  lighter,  removed  1,605 
obstr.  from  bank;  combination  dr.  and  snag  boat 
under  constr.,  13, 1791. 

PHTSICAL  CHAEACTEBISTICS. 

Description,  73,  754;  H.  Doc.  68,  46th  Cong.,  3d 
sess.,  17, 18;  80, 846;  99, 1623. 

List  of  obstr.,  73,  765;  H.  Doc.  68,  46th  Cong.,  3d 
sess.,18,  80, 846, 

Discharge,  H.  Doc.  68,  45th  Cong.,  3d  sess.,  19. 

Original  condition  of  the  R.,  88,  920. 

Description  of,  01, 1608, 1616. 

Materials  (r.,  pebbles,  and  hard,  sticky  clay) 
difficult  to  dr.,  07, 1266. 

Work  delayed  by  long-continued  h.  w.,  08, 1312. 

R.  continuation  of  Yadkin  R.  which  rises  in  mtns. 
of  nw.  N.  C. ;  flows  se.  across  State.  It  changes  its 
name  to  Pedee  (or  Great  Fedee)  at  mouth  of  U  wharie 
R.  in  N.  C,  67  m.  above  Cheraw,  S.'C.  From  latter 
point  to  mouth  in  Winyah  B.  at  Georgetown,  S.  C, 
1.  is  234  m.,  of  which, portion  below  Cheraw,  167  m. 
is  proj.  section,  12,  466. 

PLANS.    (See  Projects.) 

By  W.  B.  Page,  removal  of  r.  and  shoals,  and 
constr.  15  locks  and  dams;  est.,  $1,124,301.  Not 
reeom.  by  Capt.  Phillips.  H.  Doc.  68,  45th  Cong., 
3d  sess.,  17, 19,  20. 

PROJECTS.    (See  Plans.) 

By  Capt.  Phillips,  1879,  79, 723,  removal  of  obstr. 
natural  and  artificial,  to  secure  9'  as  high  as  Smiths 
Mills,  46  m.  above  the  confluence  of  the  Pedee  and 
Waccamaw  Es.,  thence  a  d.  of  3J'  as  high  as  the 
town  of  Cheraw,  149  m.  above  the  confluence  of  the 
2  Rs..  80, 124,  845;  91, 1460. 

From  1880  to  1886,  incl.,  $47,000  was  app.  when 
it  was  est.  that  $70,000  would  be  required  to  com- 
plete the  proj.,  $6,000  an.  mamten.,  86,  170;  87, 
1071. 

By  Capt.  Sanford,  1900,  for  chan.  31'  d.  from  Che- 
raw to  the  W.  C.  &  A.  R.  R.  br.,  by  dr.  and  remov- 
ing obstr.;  est.,  $118,300,  and  $4,000  an.  for  mam- 
ten.,' 01, 1615;  au.  act  June  13, 1902,  02,  240. 

By  Capt.  Stuart,  1908,  plan  for  inip.  between 
Georgetown  and  Pedee  Station;  est.,  $53,000,2  09, 
333. 

Capt.  Adams,  1910,  recom.  that  existing  proj.  be 
modified  to  snagging  below  Birches  Ferry,- 10, 1446. 


1  H.  D.  124,  56th,  2d. 


'  H.  D.  1162,  60th,  2d. 
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SmtVETS. 

By  G.  Daubeney,  from  Pine  Blufl  to  Cheraw, 
S.C,  73,70,753. 

Ex.,  by  Capt.  Phillips  and  W.  B.  Page,  1878, 
Cheraw,  S.  C,  to  the  mouth  of  the  Uwharie,  N.  C, 
H.  Doc.  68,  45th  Cong.,  3d  sess.,  16, 17;  79, 723. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Capt.  Phil- 
lips, 80, 845. 

Of  R.,  1886,  86, 1018. 

Between  Cheraw  and  Wilmington,  Columbia  & 
Augusta  BE.  br.,  au.  act  June  6, 1900;  made,  1900, 
by  Capt.  Sandford,!  01, 1607. 

Ex.  and  sur.  from  Georgetown  to  Pedee  Station, 
au.  act  Mar.  2, 1907;  made,  1907-08,  by  Capt.  Howell 
amd  Capt.  Stuart,  resp.,2  08, 323;  09, 333. 


Ex.  from  Cheraw,  S.  C,  to  Blewetts  Palls,  N.  C, 
au.  act  Mar.  3,  1909;  made,  1909,  by  Capt.  Brown 
(K.  unlav.),"  10, 378. 

Ex.  up  to  Cheraw  for  increased  d.,  au.  act  Mar.  3, 
1909;  made,  1909,  by  Capt.  Adams  (R.  unlav.).* 
10,  378. 

Ex.  au.  act.  June  25,  1910.  E.,  Capt.  Adams, 
Aug.  31, 1910,  for  aiding  navigation  at  Gibson  Dam, 
S.  C.  (E.  unfav.),6  11,  398,  399. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc.. 
18,467. 

Maps.    89,1180. 
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LITTLE  PEDEE  RIVER,  N.  C.  AND  S.  C. 


APPKOPEIATIONS. 

1888,  $5,000,88,128. 
1890,   5,000,90,1213. 
1892,   5,000,93,1202. 
1894,   4,000,96,1399. 
1896,   3,000,96,1159. 

1902,  *1, 500,  03,1120. 

1905,  *1,200,  05, 1238. 

1907,  *2, 000,  07,1255. 

1910,  20,000,10,1443. 

Total,  46,700  (inol.  misc.,  $46,810.40,  13, 1790). 

COMMERCE. 

Description  of,  87, 1114;  93, 1473;  94, 1076;  95, 
1399. 

In  1892-93,  6,153  t.,  93, 1472;  in  1893-94,  8,375  t., 
94,  1075;  in  1894-95,  12,438  t.,  95,  1398;  in  1895-96, 
17,050  t.,  96, 1159. 

Imp.  enables  farmers  to  import  fertilizers  and 
supplies  at  a  cost  less  than  EK.  rates  plus  hauling, 
10, 363;  water  rates  reduced  25$  per  t.  on  fertilizer; 
25t  bale  on  cotton,  13, 466. 

In  1911,  l,400±t.,  13, 466. 

ENGINEEES. 

Chief  of  Engineers.  R.,  87, 139;  88, 128;  89, 
153;  90,  138;  91,  171;  93,  171;  93,  185;  94,  169; 
95,193;  96,172;  97,215;  98,213;  99,246;  00,278; 
01,311;  03,238;  03,244;  04,246;  06,255;  06,277; 
07,290;  08,308;  09,317;  10,362,379;  11,384;  13, 
465. 

In  charge: 

Capt.  W.  H.  Bixby,  1887.    E.,  87, 1111, 1113. 

Capt.  P.  V.  Abbot,  1888-87.  E.,  89,  1176;  90, 
1212;  91,  1448;  98,  1201;  93,  1471;  94,  1074;  95, 
1398;  96, 1158;  97, 1444. 

Maj.  E.  H.  Euflner,  1898-99.  E.,  98,  1267;  99, 
1521. 

Capt.  J.  C.  Sanford,  1900.  E.,  00, 1845;  01, 1576; 
02, 1151. 

Capt.  G.  P.  Howell,  1903-07.  E.,  03,  1119;  04, 
1545;  05, 1237;  06, 1172;  07, 1255. 

Capt.  E.  R.  Stuart,  1908.    E.,  08, 1311. 

Capt.  E.  I.  Brown,  1909.    E.,  09, 1302. 

Capt.  E.  M.  Adams,  1910.    E.,  10, 1443. 

Col.  Dan.  C.  Kingman,  1911.    B,,  11, 1571. 

Maj.  G.  P.  Howell,  1912-.    E.,  18, 1789. 

Assistant.  E.  Wbitford.  E.,  89,  1176;  90, 
1213;  91-,  1449;  93,  1203;  93,  1472;  94,  1075;  95, 
1399;  96, 1159;  97, 1446. 

OFEEATIONS. 

1888-89.  883  trees,  logs,  and  snags  removed 
from  Chan.,  and  1,771  trees  cut  and  trimmed  on  the 
banks,  89, 1176. 

1889-90.  1,476  stumps  and  snags  removed 
from  the  chan.,  and  1,022  trees  and  221  cords  of 
brush  cut  from  the  banks,  90, 1214. 

1890-91.  1,698  snags  and  logs  and  44  cords  of 
small  snags  removed  from  the  ctmn.,  and  1,896  trees 


and  110  cords  of  brush  cleared  from  the  banks,  91, 
1449. 

1891-93.  1,072  snags  and  logs  and  47  cords  of 
small  snags  removed  from  the  chan.,  and  1,252  trees 
and  91  cords  of  brush  cleared  from  the  banks,  98, 
1203. 

1898-93.  About  3,400  snags  and  other  obstr. 
removed  from  E.  and  banks,  93, 1472. 

1894-96.  About  500  snags  and  other  obstr.  re- 
moved, 95,1399. 

1895-96.  About  500  snags  and  other  obstr.  re- 
moved, 96, 1169. 

1896-97.  About  4,500  snags  and  other  obstr. 
removed,  97, 1446. 

1903-04.  4,842  logs,  stumps,  and  snags  re- 
moved from  Chan.,  and  1,326  trees  and  152i  cords 
brush  from  banks,  04, 1545. 

1904-05.  1,180  obstr.  removed  from  chan.,  and 
336  trees  and  59i  cords  brush  from  banks,  06, 1237. 

1905m6.  1,066  obstr.  removed  from  chan.,  and 
353  trees  and  60  cords  brush  from  banks,  06, 1172. 

1906-07.  1,180  obstr.  removed  from  chan.,  and 
241  trees  and  57  cords  brush  from  banks,  07, 1256. 

1909-10.    529  obstr.  removed,  10, 1443. 

1910-11.  Chan,  cleared  of  obstr.;  plant  re- 
paired, 11, 1572. 

1911-13.  1,774  snags,  trees,  and  other  obstr. 
removed,  13, 1790. 

PHYSICAL  CHABACTEEISTICS. 

Description,  87, 1111. 

E.  not  subject  to  severe  floods,  but  was  high 
during  working  season  1912, 18, 1790. 

Rises  in  N.  C.,  flows  s.,  and  empties  into  Great 
Pedee,  34  m.  above  latter's  mouth,  in  Winyah  B., 
S.  C.  Is  220±  m.  I.,  but  only  lower  113  m.  proj. 
section,  18,  465.  Head  of  navigation,  47  m.  above 
mouth.    Snagging  will  always  be  required,  13, 466. 

PEOJECTS. 

By  Capt.  Bixby,  1887,  imp.  R.  by  removing 
snags,  trees,  and  sunilar.  obstr.,  clearing  it  for  a  4^ 
draft  steam  navigation  from  its  mouth  to  the 
Lumber  E.,  and  thence  for  a  4'  draft  pole-boat 
navigation  to  Little  Rock,  S.  C;  est.,  $50,000,  87, 
1114;  91, 1448. 

Capt.  Adams,  1910,  did  not  consider  R,  worthy 
of  imp.  further  than  covered  by  existing  proj. ,8 
10,  379. 

Capt.  Adams,  1910,  recom.  th-t  fiuther  imp.  be 
confined  to  mainten.  up  to  Gallivants  Ferry,  10, 
1443. 

SUE  VETS. 

Au.  act  Aug.  S,  1886;  made,  1887,  by  Capt.  Blxby, 
87, 1113. 

See  also  reference  under  Great  Pedee  to  sur.  au. 
act  Mar.  3, 1879,  which  applies  also  to  Little  Pedee. 

Ex.,  mouth,  to  mouth  of  Limiber  R.,  au.  act 
Mar.  3,  1909;  made,  1910,  by  Capt.  Adams'  (B. 
untav.),  10,  379. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,  465. 

Maps.    90,1214. 


1 H.  D.  124,  56th,  2d. 
>H.D.  1162,  60th  2d. 
>H.D.305,61st,2d. 


«  H.  D.  308,  61st,  2d. 
s  H.  D.  23, 62d,  1st. 
«  H.  D.  862, 61st,  2d. 


♦Allotment. 


rSeepp.  14-22  tori 
Lexplanatlons,  etcj 
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N-31 


LUMBER  EIVER,  N.  C.  AND  S.  C. 


APPROPHIATIONS. 

1S88,  {5,000,88,128. 
1890,  5,000,90,1199. 
1892,  5,000,98,1200. 
1894,   4,000,  95, 1396. 

Total,  19,000 

COMMERCE. 

Description  of,  93,  1470;  94,  1073;  95, 1397;  96, 
1157. 

In  1892-93,  7,154 1.,  93, 1469;  in  1893-94, 10,550 1., 
94, 1072;  1894-95, 19,131 1.,  95,  1396;  1895-96,  61,650 
t.,  96, 1156. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  87, 139;  88, 128;  89, 
ISO;  90,  135;  91,  171;  98,  170;  93,  184;  94,  169; 
95, 193;  96, 172;  97,  214. 

In  charge : 

Capt.  W.  H.  Bixby,  1887.    R.,  87, 1102. 

Capt.  F.  V.  Abbot,  1888-97.  R,  89,  1158,  2795; 
90,  1198;  91,  1445;  92,  1199;  93,  1468;  94,  1071; 
95, 1395;  96, 1155;  97, 1442. 

Assistant.  B.  Wbitford.  R.,  89,  1159;  90, 
1199;  91,  1447;  93,  1200;  93,  1469;  94,  1073;  95,- 
1397;  96, 1156;  97,  1444. 

OBSTRUCTIONS. 

Brs.  of  Carolina  Central  RR.,  W.  &  C.  RR.,  and 
low  br.  at  Nichols,  89,  2795. 


OPERATIONS. 

1890-91.  2,434  snags  and  logs  and  66  cords 
small  snags  cleared  from  tbe  chan.,  and  3,472  trees 
and  227  cords  brush  cut  from  the  banl^s,  91, 1447. 

1891-93.  R.  cleared  ot  snags  and  similar  obstr. 
from  mouth  to  50  m.  above,  93, 1199. 

1893-93.  About  8,000  snags  and  other  obstr. 
removed  from  chan.  and  banfes,  93, 1469. 

1893-94.  About  60  snags  and  other  obstr.  re- 
moved, 94, 1073. 

1894-95.  About  500  snags  and  other  obstr.  re- 
moved, 96, 1397. 

1896-07.  About  1,000  snags  and  other  obstr. 
removed,  97, 1444. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  87, 1103. 

PROJECTS. 

By  Capt.  Bixby,  1887,  clearing  obstr.  to  permit 
4'-6'  steam  navigation,  mouth  to  Lumberton;  est., 
$35,000,  87, 1106;  93, 1199. 

SURVEYS. 

Au.  act  Aug.  5, 1886;  made,  1887,  by  Capt.  Bixby 
87, 1104. 

90,1198. 


N-48 


LITTLE  RIVER,  S.  C. 


ENGINEERS. 

Chlel  of  Engineers.    R.,  08, 306. 
In  Charge.    Capt.  E.  I.  Brown,  08,  i 


SURVEY. 

Ex.  au.  act  Mar.  2,   1907.    R.,  Capt.   Brown 
(unfav.),i  08, 306. 


lV-49 


YADKIN  RIVER,  N.  C. 


APPROPRIATIONS. 

1879, 

S20,000,  79,87. 

1880, 

20,000,  80,  791. 

1881, 

12,000,  81, 1027. 

1882, 

25,000,  83,  1103. 

1886, 

10,000,86,968. 

1888, 

10,000,  88,  919. 

1890, 

5,000,90,1164. 

1892, 

5,000,93,1182. 

Total,  107,000 

COMMERCE. 

C.  importance  of  adjacent  country,  79, 629 
Description  of,  81, 1028. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78, 75;  79, 87, 88;  80, 
117;  81,165;  83,161;  83,168;  84,173;  85,162;  86, 
157;  87,133,139;  88,127,134;  89,145;  90,131;  91, 
167;  93, 168;  93, 181. 

In  charge: 

S.T.  Abert,  U.  S. agent,  1878-81.  R.,  79, 626;  80, 
790 

Capt.  J.  Merour,  1881-84.  R.,  81, 1025;  83, 1102; 
83, 864. 

Capt.  F.  A.  Hinman,  1884-86.  R.,  84, 1045;  85, 
1042;  86, 967. 

Capt.  W.  H.  Bixby,  1886-92.  R.,  87,  1061;  88, 
917;  89, 1099;  90, 1161;  91, 1404. 

Maj.  W.  S.  Stanton,  1892-93.  R.,  93,  1181;  93, 
1435. 


Assistants: 

S.W.Evans.    R.,  79,629. 
Messrs.  Burr  and  Fisher,  79,  648. 
W.  H.  James.    R.,  81,  1027;  83,  1103;  83,  864; 
84, 1045. 

E.  D.  Thompson.    R.,  87, 1063. 

F.  Brown.    R.,  90, 1164;  91, 1406. 
Lt.  H.  Taylor.    R.,  88, 954. 

ESTIMATES.    (See  Flans  and  Projects.) 

By  S.  T.  Abert,  (1)  SS.  navigation,  $444,653.25, 
79,  627,  640-643;  (2)  bateau  navigation,  $102,393.60, 
79,  644-647. 

OPERATIONS. 

1880-81.  616  c.  y.  solid  r.,  150  c.  y.  bowlders, 
and  55  trees,  logs,  and  snags  removed  from  R.,  81, 
1026. 

1881-83.  4,468  c.  y.  r.  blasted  and  removed; 
1,907 1,  f.  of  wing  dams  and  training  walls  built;  126 
c.  y.  timber  and  brush  put  in  dams  at  Clinton  and 
Swicegood  Shoals,  83, 1105. 

1883-83.  eOc.y.sandandgraveldr.;  l,163c.y. 
r.  blasted  and  removed;  226 1.  f.  wing  walls  and  js. 
built,  83,  865. 

1883-84.  1,136  c.  y.  r.  blasted  and  removed; 
368 1.  f.  wmg  dams  built,  84, 1045. 

1884-85.  2,138  1.  f.  wing  dams  and  training 
walls  built,  85, 1043. 

1885-86.  476  1.  f.  of  wing  dam  and  125  1.  f.  of 
training  wall  built;  also  150 1.  f .  of  training  wall  and 
498  1.  f.  of  wing  dam  previously  built  raised  and 
strengthened,  86, 967. 


1  H.  D.  630, 60th,  1st. 
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1886-87.  358  1.  !.  of  wing  dams  built  and  227 
c.  y.  r.  removed  from  chan.,  87, 1062. 

1887-88.  510  c.  y.  r.  removed  from  chaa.,  and 
1,321 0.  y.  r.  built  into  2,489 1.  f.  of  training  wall,  88, 

1888-89.  978  c.  y.  St.  qparried  and  1,735 1. 1.  of 
wing  dam  and  training  wall  built,  89, 1100. 

1889-90.  120  0.  y.  st.  removed  from  the  cban. 
and  607  1.  f.  wing  dam  and  training  wall  built,  90, 
1102.  -~~o 

1890-91.  197  1.  f.  of  dam  work  and  73  1.  f.  of 
training  wall  built,  91, 1407. 

189 1-92.  392 1.  f .  of  dams  built  and  216  c.  y.  of  r. 
removed  from  the  cban.,  9S,  1182. 

PHYSICAL  CHARACTEKISTICS. 

General,  79,  628.    Floods,  79,  628. 

Description  of  agricultural  characteristics,  79, 
628. 

Obstr.,  etc.,  79,  630-639. 

Description,  South  Carolina  to  the  Narrows,  N.  C, 
88,  953,  955. 

PliANS.    (See  Estimates  and  Projects.) 

By  S.  T.  Abert,  3'  navigation,  Wilkesboiough  to 
EK.  br.  near  Salisbury:  (1)  SS.  navigation,  by  dr., 
r.  excavation,  and  constr.  of  locks  and  dams,  and 
a  short  canal  around  Bean  Shoal;  (2)  bateau  navi- 
gation, by  r.  excavation,  and  by  constr.  of  wing 
dams,  79,  647. 

Capt.  Bixby,  1888,  did  not  consider  the  R.,  from 
S.  C.  to  the  Narrows,  N,  C,  as  worthy  of  imp.,  88, 
952. 


PBIVATE  AND  COBPOBATE  WOBK. 

1830-3S.  Imp.  at  Bean  Sboals,  on  the  part  of 
the  Yadldn  Navigation  Co.,  79, 633. 

PBOJECTS. 

By  S.  T.  Abert,  1879,  imp.,  Salisbury  to  foot  of 
Bean  Shoals,  64i  m.,  by  dr.  and  r.  excavation,  to 
permit  of  SS.  navigation  of  2i'-3'  1.  w.  draft.  Est., 
181,671,  79,  87,  647,  648;  83,  864.  1879  to  1886,  incl. 
$87,000  app. 

In  1887,  considered  that  final  cost  of  imp.  would  be 
1400,000,  87, 133,  1063. 

In  1889,  after  an  aggregate  app.  of  $97,000,  proj. 
modified  to  secure  only  a  cleared  chan.  way  of  60' 
available  w.  and  1.5'-3'  clear  d.  for  8  months,  Salis- 
bury EE.  br.,  35  m.,  up  to  Baileys  Ferry,  at  a 
further  cost  of  $10,000,  89, 1101:  98, 1182. 

In  1892-93  the  imp.  stopped  by  order  of  the  Sec. 
of  War  on  account  of  there  being  no  boats  on  the 
B.  or  any  expectation  of  there  being  any  if  the  imp. 
were  completed,  93, 1435. 

SUB  VETS. 

By  S.  W.  Evans,  1878-79.    E.,  79, 629. 

Ex.,  State  line  to  the  Narrows,  au.  act  Aug.  5, 
1886,  87, 139. 

Ex.,  S.  C.  to  the  Narrows,  N.  C,  au.  act  Aug.  S, 
1886;  made,  1888,  by  Capt.  Bixby,  88, 952. 

Maps.  83,  864;  90,  1164;  91,  1406;  92,  Atlas, 
39,40. 


N-61 


LYNCH  RIVER,  S.  C. 


COMMEBCE. 

Description  of,  93, 1533;  00, 1878. 

Considerable  trade  existing,  1892-93.  An.  ship- 
ments valued  at  150,000  would  probably  be  made 
if  the  stream  were  imp.,  93, 1533. 

ENGINEEBS. 

Cliiet  of  Engineers.  B.,  80, 125;  81, 168;  93, 
190;  99,  255;  00,  291. 

In  cbarge: 

Capt.  C.  B.  Phillips.    B.,  81, 1038. 

Capt.  F.  V.  Abbot,  1883.    B.,  93, 1532. 

Maj.  E.  H.  EufEner,  1900.    B.,  00, 1877, 1879. 

Assistants: 

J.  P.  Darling.    B.,  81, 1039. 

E.  Whitford.    B.,  00, 1878, 1880. 

OBSTBUCTIONS. 

Three  wooden  brs.  which  could  easily  be  pro- 
vided with  draw  spans,  93, 1533. 

In  1900  there  were  5  county  brs.,  without  draws, 
00,  1881. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  81, 1039;  93, 1533;  00, 1879. 

PLANS. 

By  Capt.  Phillijjs,  1881,  imp.  between  the  Wil- 
mington, Columbia  &  Augusta  RE.  br.  and  mouth 
by  removal  of  snags,  logs,  and  fallen  trees;  est., 
$45,515.80,  81, 1039, 1040. 

PBOJECTS. 

Maj.  Euflner  est.,  1899,  it  would  cost  $68,750  to 
make  an  imp.,  00, 1879. 

SUEVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Capt. 
Phillips,  81, 1038. 

Ex.  au.  act  July  13, 1892;  made  by  Capt.  Abbot, 
1892  (B.  fav.),  93, 1533. 

Ex.  and  sur.  RE.  br.  at  Effingham  to  mouth  at 

Suction  of  Great  Pedee  E.,  for  3'  m.  1.  w.,  au.  act 
ar.  3, 1899;  made,  1899,  by  Maj.  EuSner  (B.  fav.; 
see  Projects),  00, 1877, 1879. 


N-61  (a)      LYNCH  RIVER  AND  CLARK  CREEK,  S.  C. 


APPBOPBIATIONS. 

1907,  $2,000,  07,  1256. 

GOMMEBCE. 

No  navigation,  except  by  rafts,  07,  292;  12,  364. 


ENGINEEBS. 

Chief  of  Engineers. 

319;  10,363,378. 


B.,  07,  292;  08,  309;  09, 


In  charge: 

Capt.  G.  P.  Howell,  1907.    E.,  07, 1266. 
Capt.  E.  E.  Stuart,  1908.    B.,  08, 1311. 
Capt.  E.  I.  Brown,  1909.    B.,  09, 1303. 
Capt.  E.  M.  Adams,  1910.    B.,  10, 1444. 

OPEEATIONS. 

1907-08.  8  m.  ofchan.  of  Clark  Creek  via  Law- 
rence Cut  was  cleared,  2,790  obstr.  being  removed, 
08, 1311. 

1909-10.  446  logs  and  other  obstr.  removed 
from  Clark  Creek  and  Lawrence  Cut,  10, 1444. 


[See  pp.  14-22  for"] 
explanations,  etc.J 
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PHYSICAL  CHARACTERISTICS. 

Description  of,  08, 309. 

Lynch  K.  trib.  to  Great  Pedee  E.  into  which  it 
flows  a  lew  miles  above  Smiths  Mills,  65  m.  above 
mouth  of  Great  Pedee  R.  Shortly  above  the  point 
a  branch  of  Lynohr  R.,  called  Clark  Creek,  leaves  it, 
and,  flowing  7±  m.,  empties  into  Great  Pedee, 
10i±  m.  bel.  mouth  of  Lynch  R.  Orig.  the  mouth 
of  Lynch  R.  was  filled  with  drift  coming  in  from 
Great  Pedee,  forcing  traffic  to  come  down  Clark 
Creek,  10, 363. 

PROJECTS. 

Au.  act  Mar.  2,  1907,  for  imp.  by  removal  of 
obstr.,  to  permit  passage  of  rafts  through  lower  end 


of  Clark  Creek,  through  a  small  connecting  stream 
between  Clark  Creek  and  Lynch  R.,  known  as 
Lawrence  Cut,  and  through  Lynch  R.,  to  extent 
of  12,000,  08, 310;  10,  364. 

Capt.  Adams  recom.,  1910,  that  imp.  be  aban- 
doned, 10, 1444. 

SURVEY. 

Ex.  from  Effingham  to  Great  rtdee  R.  au.  act 
Mar.  3,  1909;  made,  1909-10,  by  Capt.  Adams  (B. 
unfav,)i  10,  378. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,364. 


N-73 


CLABKS  (River)  CREEK,  S.  C. 


APPROPRIATIONS. 

1888,  $2,500,88,129. 
1890,   2,500,90,1204. 
1892,   2,500,98,1207. 

Total,    7,500 

COMMERCE. 

Prospective  C.  of  the  creek,  89, 1166. 

Description  of,  93, 1479;  94, 1080. 

The  aggregate  t.  moved  on  the  R.,  1892-93,  7,628 
t.,  93,  1477;  m  1893-94  and  1894^5,  7,000  t.,  94, 
1080;  95.  1405. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  87, 139;  88, 128;  89, 
151;  90,  136;  91,  172;  98,  171;  93,  185;  94,  170; 
95, 194. 

In  charge: 

Capt.  W.  H.  Bixby,  1887.    R.,  87, 1109, 1110. 

Capt.  F.  V.  Abbot,  1888-95.  R.,  89,  1164;  90, 
1203;  91,  1453;  93,  1206;  93,  1477;  94,  1079;  95, 
1404. 

Assistant.  R.  Whitford.  B.,  89,  1165;  90, 
1204;  91, 1454;  93, 1207;  93, 1478;  94, 1080. 


OPERATIONS. 

1889-90.  1,062  trees  and  snags  and  12  cords  of 
small  snags  removed  from  the  ehan.,  and  195  trees 
and  35  cords  of  brush  removed  from  the  banks,  90. 
1204. 

1891-93.  4,346  snags  and  logs  and  394  cords  of 
small  snags  removed  from  the  chan.,  and  563  trees 
cut  from  the  banks,  93, 1207. 

1893-93.  About  7,000  snags  and  other  obstr. 
removed  from  the  banks  and  R.,  93, 1478. 

PHYSICAL  CHARACTERISTICS. 

Description,  87, 1109. 

PROJECTS. 

By  Capt.  Bixby,  1887,  removal  of  snags  and  lean- 
ing trees,  and  closmg  the  n.  mouth  of  Lynches  K. 
est.,  17,500,  87,  1111;  89, 1164;  91,  1453. 

SURVEY. 

Au.  act  Aug.  5, 1886;  made,  1887  by  Capt.  Bixby 
87, 1610. 
Maps.    90, 1204. 


N-74 


BLACK  RIVER,  S.  C. 


COMMERCE. 

No  navigation,  81, 1041. 

Public  hearing  advertised,   but  no  interested 
parties  appeared,  04, 1572. 

ENGINEERS. 

Chief  of  Engineers.    B.,  80, 125;  81, 168;  91, 
170;  04,  261, 1570;  10,  378. 

Boards.    BERH.    R.,  04, 1572. 

In  charge: 

Capt.  C.  B.  Phillips.  R.,  81, 1040. 
Capt.  W.  H.  Bixby.  R.,  91, 1435. 
Capt.  J.  C.  Sanford,  1904.    E.,  04, 1570. 

Assistants: 

C.  W.  Forster.    B.,  81, 1041. 
Lt.  M.  M.  Patrick.    B.,  91, 1437. 
Reid  Whitford.    R.,  04, 1572-74. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 1041;  91, 1436;  04, 1572. 


PLANS. 

By  Capt.  Bixby,  1890,  removingsnags  and  objstr. 
from  mouth  upward  118  m.  to  the  RR.  br.  at  Kings- 
tree;  est.,  $25,000,  91, 1436. 

PRIVATE  WORK. 

Indefinite  facts  of  imp.  au.  by  S.  C.  and  by 
Colonies  Govt;  ol  1738,  04, 1573. 

SURVEYS. 

From  Kingstree  to  its  mouth,  au.  act  June  14, 
1880,  80, 125;  made  by  Capt.  Phillips  (R.  imfav.), 
81, 1040. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Bixby,  91, 1435. 

Pre.  ex.  au.  act  June  13,  1902;  made,  1903;  Capt. 
Sanford 's  B.  unfav.,^  04,  261. 

Pre.  ex.  au.  act  Mar.  3, 1909;  made  (B.  unfav.  to 
imp.  by  U.  S.),s  10,  378. 


1  H.  D.  695,  61st,  2d. 

2  H.  D.  238,  58th,  2d. 
»H.  D.341,61st,2d. 
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MINGO  CREEK,  S.  C. 


APPBOPBIATIONS. 

1888, 

16,000,88,130. 

1890, 

5,000,  90, 1201. 

1892, 

3,000,98,1209. 

1894, 

4,000,  95,  1406. 

1905, 

*300,  06, 1176. 

1907, 

*300,  08, 1316. 

1910, 

1,000,10,1449. 

1911, 

1,000,11,1577. 

1912, 

22,000,13,1797. 

Total, 

41,600 

COMMERCE. 

Description  of,  93,  1482;  94, 1083;  95, 1407;  96, 
1165. 

In  1892-93,  94,665  t.,  93, 1481;  in  1893-94,  114,375 
t.,  94,  1082;  in  1894-95,  136,957  t.,  95,  1406;  in 
1896-96, 169,125  t.,  96, 1164. 

Imp.  enables  SS.  to  carry  freigM  to  points  not 
reached  by  rail,  10, 368. 

In  1911,  45,721  t.,  an  increase  of  33J%  over  1910; 
water  rates  increased,  13,  472. 

ENGINEERS. 

Chiel  ol  Engineers.  R.,  87, 139;  88, 130;  89, 
150;  90,  136;  91,  173;  93,  171;  93,  186;  94,  170; 
95,  194;  96,  173;  97,  217;  05,  269;  06,  282;  07, 
296;  08,  314;  09,  323;  10,  367,  378;  11,  389;  13, 
471. 

In  charge: 

Capt.  W.  H.  Bixby,  1887.    R.,  87, 1106, 1108. 

Capt.  F.  V.  Abbot,  1888-97.  B.,  89,  1161;  90, 
1200;  91,  1456;  93,  1208;  93,  1480;  94,  1081;  95, 
1405;  96, 1163;  97, 1450. 

Capt.  G.  P.  Howell,  1906-07.  R.,  06,  1176;  07, 
1260. 

Capt.  E.  R.  Stuart,  1908.    R.,  08, 1316. 

Capt.  B.  I.  Brown,  1909.    B.,  09, 1306. 

Capt.  E.  M.  Adams,  1910.    R.,  10, 1448. 

Col.  D.  C.  Kingman,  1911.    E.,  11, 1677. 

Maj.  G.  P.  HoweU,  1912-.    B.,  13, 1796. 

Assistant.  R.  Whitford.  B.,  89,  1162;  90, 
1201;  91,  1456;  93,  1209;  93,  1481;  94,  1082;  95, 
1406;  96, 1164;  97, 1452. 

OPEBATIONS. 

1888-89.  286  logs,  snags,  and  trees  removed 
from  Chan.,  and  1,376  trees  and  429  cords  of  brush 
cut  from  the  banks,  89, 1162. 


1889-90.  424  logs  and  snags  and  22  cords  small 
snags  removed  from  chan.,  and  1,309  trees  and  796 
cords  brush  cut  from  banks,  90, 1201. 

1890-91.  1,042  snags  and  logs  and  27  cords 
small  snags  removed  from  the  chan.,  and  2,412  trees 
and  444  cords  of  brush  cleared  from  the  banks,  91, 
1456. 

1891-93.  422  snags  and  logs  removed  from  the 
chan.,  and  2,632  trees  and  378  cords  of  brush  cleared 
from  the  banks,  93, 1210. 

1893-93.  About  900  snags  and  other  obstr. 
removed  from  the  chan.  and  banks,  93, 1481. 

1893-94.  About  40  snags  and  other  obstr.  re- 
moved, 94, 1082. 

1894-95.  About  200  snags  and  other  obstr.  re- 
moved, 95, 1407. 

1896-97.  About  300  snags  and  other  obstr.  re- 
moved, 97, 1462. 

1906-06.    Ohstr.  removed,  06, 1176. 

1906-07.    Obstr.  removed,  07, 1260. 

1907-08.    1.019  obstr.  removed,  08, 1316. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  87, 1106;  89, 1162, 1163. 

R.  45±  1.,  rises  12  m.  e.  of  Kingsville,  S.  C,  flows 
se.  and  empties  into  Black  R.,  26  m.  above  mouth 
of  latter  and  30±  m.  from  Georgetown,  S.  C.  Head 
of  navigation  31  m.  above  mouth,  all  in  proj.,  13, 
471. 

PROJECTS. 

By  Capt.  Bixby,  1887,  SS.  navigation,  mouth  to 
Williams  Landing,  21  m.;  pole  boats,  at  h.  w.  up 
to  the  head  of  navigation,  by  removal  of  snags, 
logs,  trees,  and  similar  obstr.;  est.,  J17,000, 87, 1108; 
89, 1161;  93, 1208. 

Act  July  25,  1912,  au.  8'  x  60'  1.  w.,  mouth  to 
Hemnungway  Br.,  11  m.;  est.,  $22,000,  with  Jl.OOO 
an.  mainten.;  right  of  way  to  be  furnished  free,^ 
13,  471. 

SURVEYS. 

Au.  act  Aug.  5, 1886;  made,  1887,  by  Capt.  Bixby, 
87, 1108. 

£x.  and  sur.,  Hemmingway  Br.  to  mouth,  au. 
act  Mar.  3,  1909;  made,  1909-10,  by  Capt.  Brown 
and  Capt.  Adams,  resp.,>  10, 378. 

Maps.    90, 1202. 


N-98 


SAMPIT  RITER,  S.  C. 


COMMEBCE. 

Description  of,  00, 1886. 

ENGINEEBS. 
Chief  of  Engineers.   R.,  99, 255;  00, 291. 
In  charge: 

Mai.  E.  H.  RuCEner,  1900.    B.,  00, 1884, 1887. 
Capt.  J.  C.  Sanford,  1900.    B.,  00, 1892. 
Assistant.    R.  Whitford.    B.,  00,  1886,  1889, 
1892. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  14,  m.  from  mouth,  at  George- 
town, to  Sampit  Br.,  the  head  of  navigation,  00, 


PROJECTS. 

Total  cost  of  imp.  as  est.  by  Maj.  Ruflner,  1899, 
with  a  subsequent  est.  by  Capt.  Sanford,  1900, 
$737,387.90,  00, 1888, 1892. 

SURVEY. 

Ex.  and  sur.  of  Sampit  R.,  S.  C,  with  view  to 
dr.  shoals  and  removing  other  obstr.  from  its  mouth, 
at  20'  d.  1.  w.  in  Winyah  B.,  to  head  of  navigation, 
au.  act  Mar.  3,  1899;  made,  1899,  by  Maj.  Kuflner 
(R.  fav.;  see  Projects),  00, 1884, 1887. 


I  H.  D.  782,  61st,  2d. 


♦Allotment, 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 


EIVBE  AND  HAEBOE  WOEKS. 
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N-99      SAMPIT  RIVER,  GEORGETOWN  HARBOR,  S.  C.^ 


APPROPRIATIONS. 

1836,  tl.OOO  (sur.),  act  July  4. 

1852,  3,000(sur.),  actAug.  3. 

1882,  7,000,83,872. 

1884,  5,000,84,1052. 

1886,  5,000,86,1028. 

1888,  7,500,88,927. 

1890,  8,000,90,1166. 

1892,  12,000,  98, 1184. 

Total,  48,500 

COMMERCE. 

Gain  from  1880  to  1889,  89, 1106;  90, 1168. 

In  1893,  272,070  t.;  apparently  increasing,  93, 
1439. 

Description  of,  present  and  prospective  (atout 
248,000 1.),  04,  1599. 

CONTRACTS. 

1884.    C.  GUbert,  dr.,  12J0  c.  y.,  85, 1115. 
1887.    C.  GUbert,  dr.,  30*  c.  y.,  87, 1076. 

1889.  P.  S.  Eoss,  dr.,  22.9t  c.  y.,  89, 1104. 

1890.  P.  S.  Eoss,  dr.,  29*  c.  y.,  91, 1409. 
1898.    P.  S.  Eoss,  dr.,  22.7*  o.  y.  (18,000  to 

$10,500),  93, 1433. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80,  125;  81, 168;  83, 
m;  84,  177;  86,  174;  86,  172;  87,  135;  88,  129; 
89,  146;  90,  132;  91,  168;  98,  168;  93,  181;  94, 
166;  95,  189;  99,  247;  00,  280,  281;  01,  314;  04, 
262, 1591. 

Boards.  BEBH.  Concur  in  DO.'s  recom.  of 
1903.    B.,  04, 1595, 1597. 

• 

In  charge: 

Capt.  G.  B.  Phillips,  1880-83.    E.,  81, 1036. 

Capt.  J.  Mercur,  1883-84.    B.,  83,  872. 

Capt.  P.  A.  Hinman,  1884-86.    B.,  84, 1052. 

Capt.  W.  H.  Bixby,  1885-92.  B.,  85,  1114;  86, 
1027;  87,  1074;  88,  925;  89,  1102;  90,  1165;  91, 
1408. 

Maj.  W.  S.  Stanton,  1892-95.  B.,  98,  1183;  93, 
1437;  94, 1057;  95, 1347. 

Maj.  E.  H.  Ruflner,  1899.    E.,  99, 1526. 

Capt.  J.  C.  Santord,  1900-04.  B.,  00,  1850;  01, 
1581;  04, 1692. 

Capt.  G.  P.  Howell,  1904.    E.,  04, 1603. 

Assistants: 

C.  W.  Forster.    E.,  81, 1037. 

E.  'Whitford.  E.,  86,  1116;  86,  1028;  87,  1076; 
88,  927;  89,  1104;  90,  1167;  91,  1410;  93,  1184; 
04, 1598, 1606. 

C.  Humphreys.    E.,  93, 1438. 


OPEBATIONS. 

1884-85.  20,924  c.  y.  dr.;  snags  and  stumps 
removed,  85, 1115. 

1885-86.  2,684  0.  y.  sand  dr.;  logs  and  stumps 
removed,  86, 1027. 

1886-87.  7,614  c.  y.  dr.  from  bar  at  mouth  of 
Sampit  E.,  87, 1075, 1076. 

1888-89.  16,563  c.  y.  dr.  from  chan.  under  con- 
tract; 120  stumps  and  logs  removed,  89, 1103. 

1891-98.  13,448  c.  y.  dr.  and  142  cypress  stumps 
removed  from  the  chan.,  98, 1184. 

1898-93.  31,856  c.  y.  dr.,  44  stumps  and  8  logs 
removed,  and  proj.  completed,  93, 1438. 

1893-94.  40  logs  .and  other  obstr.  removed, 
about  36  logs  and  stumps  removed  and  4  beacons 
erected  94  1057. 

1900-0 1'.  7,509  0.  y.  dr.,  and  89  stumps  and  logs 
removed,  01, 1581. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  81, 1037. 

Orig.  condition  of  H.,  88,  925. 

Winyah  B .  has  area  of  26  sq .  m. ;  ruling  d.,  about 
12i'.  Georgetown  on  Sampit  E.,  less  than  m. 
above  its  mouth,  in  Winyah  B.  Ijower  portion  of 
E.  has  been  known  as  Georgetown  H.,  04, 1593. 

PEOJECTS^ 

By  Capt.  Phillips,  1881,  dr.  chan.  12'  x  200' 
through  shoal  across  the  mouth  of  Sampit  E.  ^  m. 
from  Georgetown;  est.,  114,151.94,  81,  1038;  87, 
1074. 

In  1885  812,000  had  been  app.;  Capt.  Bixby  pro- 
posed modification  of  proj.  to  cover  the  removal  of 
stumps  not  provided  for  in  orig.  proj.  Est.,  $39,000, 
86,  1117;  86,  1030.  Increased,  1887,  $42,000,  87, 
1074.  Eaised,  1889,  to  $44,500,  89,  1103.  Amount 
app.  to  June  30,  1889,  $24,500;  amount  required, 
completion,  $20,000,  89, 1103. 

By  Capt.  Howell,  1903,  chan.  18'  x  400',  ocean 
entrance  to  Winyah  B.,  to  1  m.  above  Georgetown, 
by  completing  js.  and  dr.;  est.,  $295,000  in  addition 
to  $406,000  balance,^  04,  1604.  (Later  operations 
under  Winyah  B.) 

SUE  VETS. 

Au.  act  Jime  14,  1880;  made,  1881,  by  Capt. 
Phillips,  81, 1036. 

Sur.  chan.  and  wharves,  mouth  of  Sampit  E.  to 
head  of  the  town  limits,  for  the  estab.  of  JEI.  lines; 
made,  1892,  by  Maj.  Stanton,  93, 1438. 

Ex.  and  sur.,  including  Sampit  E.  and  ocean 
Intrance  to  Winyah  B .,  au.  act  June  13, 1902;  made, 
e903,  by  Capts.  Sanford  and  Howell,^  resp.  (E. 
lav.),  04, 1591. 

Maps. 

86, 1114;  86, 1028;  87, 1076;  89, 1104;  98,  Atlas, 
41,  42;  93, 1440. 


N-101    SANTEE  RIVER  (and  Estherville-Minim  Creek  Canal) , 

S.  C 


APPEOPEIATIONS. 

1881,  $22,000,81,1033. 
20,000,  88,1111. 
16,000,  84, 1050. 
18,750,  86, 1035. 
24,000,  88,936. 
30,000,90,1220. 
30,000,  93,1212. 
40,000,  96,  1411. 
48,000,  96, 1173. 
20,000,  99, 1533. 


1882; 

1884, 


1892, 
1894, 


i 


*15,000,  03, 1128. 

*7,000,  04, 1553. 
*26,000,  05,  1245. 
*33,000,  07, 1261. 

*6,600,  09,  1308. 

*2,000,  10,1450. 
*12,000,  11,  1578. 
*16,000,  18, 1798. 


190; 

1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  382,350  (incl.  misc.,  and  less  $6,034.97 
trans,  to  Congaree  E.,  $377,- 
649.35,  13, 1798). 


1  Sur.— B.  June  10, 1854;  est.  indefinite.    (H.  D.  482, 65th,  2d.) 
2H.  D.398,68th,  2d. 

8  Between  confluence  of  the  Wateree  and  Congaree  Es.  this  waterway  is  known  as  Wateree  E.,  and 
above  Wateree  Creek,  as  the  Catawba. 
♦Allotment. 
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COMMEBCE. 

Importance  of,  88, 938. 

Effect  of  imp.  upon  timber  trade,  89, 1188. 

Description  of,  93,  I486:  94,  1087;  95,  1413;  96, 
117S;  00,  1896. 

1892-93,  freight,  124,182  t.,  93,  1485;  1893-94, 
115,428  t.,  94,  1080;  1894-95,  117,690  t.,  96,  1411; 
1895-96,  134,135  t.,  96, 1172. 

2  new  transportation  lines  estab.,  1897-88,  98, 
1275. 

Imp.  enables  SS.  to  give  lower  rates  than  BBs:; 
is  also  link  in  waterway  between  Georgetown  and 
Columbia  (for  effect  of  which  see  CJongaree  R.),  10, 
369. 

1911,  62,293 1.,  mainly  logs  and  lumber,  12,  473. 

CONTRACTS. 

1886.    E.  Moore,  dr.,  37*  c.  y.,  8T,  1085. 

1888.    C.  C.  Ely,  dr.,  35  to  40*  o.  y.,  89, 1187. 

1890.    L.  S.  Ehrich,  dr.,  37^$  c.  y.,  91, 1459'. 

1906.  Cooperative  Building  &  Mfg.  Co.,  2  boat 
hulls,  $7,000,  06,  1177.  (See  Great  Pedee  Biver— 
Santee  portion,  $3,416.67,  09, 1308.) 

EXGINEERS. 

Cbiet  ot  Engineers.  R.,  80, 125, 132;  81, 167, 
179;  82,  162;  83,  170;  84,  175;  86,  175;  86,  173, 
1040;  87,  136;  88,  131;  89,  164;  90,  138;  91,  173; 
92,  172;  93,  186;  94,  170;  96,  195;  96,  174;  97, 
219;  98,  216;  99,  249,  255;  00,  283,  291;  01,  316; 
02,  242;  03,  248;  «4,  251;  OS,  260;  06,  282;  07, 
297;  08,  314;  09,  323;  10,  368,  378;  11,  290;  12, 
472. 

In  charge: 

Capt.  C.  B.  Phillips,  1879-81.    B.,  80,  916. 

Lt.  Col.  Q.  A.  Gillmore,  1881.    B.,  81, 1148. 

Capt.  J.  Mercur,  1881-84.  B.,  81, 1033;  82, 1110; 
83, 870. 

Capt.  F.  A.  Hinman,  1884-85.    B.,  84, 1049. 

Capt.  W.  H.  Bixby,  1885-89.  B.,  85,  1119;  86, 
1030, 1041;  87, 1081;  88,  933. 

Capt.  F.  V.  Abbot,  1889-97.  B.,  89,  1182;  90, 
1218;  91,  1458;  92,  1211;  93,  1483;  94,  1084;  96, 
1408;  96, 1171;  97, 1458. 

Maj.  E.  H.  Hufiner,  1898-1900.  E.,  98, 1275;  99, 
1632;  00, 1894, 1897. 

Capt.  J.  C.  Saoford,  1900-02.  E.,  00,  1856;  01, 
1587;  02, 1160. 

Capt.  G.  P.  Howell,  1903-07.  E.,  03,  1127;  04, 
1562;  06, 124S;  06, 1177;  07, 1260. 

Capt.  E.  B.  Stuart,  1908.    R.,  08, 1317. 

Capt.  E.  I.  Brown,  1909.    E.,  09, 1307. 

Capt.  E.  M.  Adams,  1910.    R.,  10, 1449. 

Col.  Dan  C.  Kingman,  1911.    E.,  11, 1578. 

Maj.  G.  P.  Howell,  1912-.    B.,  12, 1797. 

Assistants: 

J.  M.  Wolbrect.    E.,  80, 918. 

Capt.  J.  C.  Post.    E.,  81, 1156. 

B.  Wbitford.  E.,  84,  1050;  85,  1120;  86,  1036, 
1043,  1052;  87,  1085;  88,  936;  89,  1187;  90,  1220; 
91,  1460;  92,  1212;  93,  1486;  94,  1087;  95,  1411; 
96, 1173;  97, 1463;  00, 1859, 1896, 1900. 

LEGAL  PEOCEEDIIVGS. 

Suit  of  Lowndes  estate  against  TJ.  S.  for  alleged 
damage  to  rice-land  drainage,  discontinued  at  re- 
quest of  plaintiff,  01, 1587. 

OPEEATIONS. 

1883-84.  58,317  c.  y.  dr.  and  502  stumps  and 
logs  removed  from  Mosquito  Creek,  making  cut 
7,8601.  f.,  84,1061. 

1884-85.  47,626  c.  y.  dr.  from  Mosquito  Creek. 
85, 1119. 

1885-86.  Drawbr.  built  across  Mosquito 
Creek;  13,354  e.  y.  dr.  from  canal;  also  12  stumps 
removed,  86, 1032. 

1886-87.  9,923  c.  y.  dr.  from  canal,  diking  and 
draming  ground,  87, 1082, 1083, 1087. 

1887-88.  142 1.  1.  of  U.  S.  canal  banks  raised, 
88  935 

1888^89.    1,356  c.-y.  dr.,  89, 1184. 

1889-90.    47,792  c.  y.  dr.,  90, 1220. 

1890-91.  140  snags  and  6,477  c.  y.  removed 
from  the  chan. ,  and  141  trees  cleared  from  the  banks. 
91, 1460. 


1891-92.    7,468  c.  y.  dr.,  92, 1212. 

1892-93.  Constr.  of  steam  dr.  in  progress,  93, 
1484.  26,694  c.  y.  dr.  and  3881.  f.  rice-land  drainage 
restored,  93,  1486.  Preparations  made  to  saw 
lumber  from  timber  land  purchased  by  the  U.  S., 
oflering  a  more  satisfactory  right  of  way  than  the 
Hopewell  plantation,  93, 1486. 

1893-94.  91,230  c.  y.  dr.  and  about  800  stumps 
and  other  obstr.  removed;  4,268  c.  y.  materul 
placed  in  embankments,  94, 1087. 

1894-96.  122,179  0.  y.  material  dr.  and  1,930 
stumps  and  other  obstr.  removed,  96,  1411. 
102,066',  b.  m.,  lumber  sawed  on  V.  S.  land  and 
incidental  work  done  to  prevent  injury  to  adjacent 
rice  fields,  95, 1412. 

1895-96.  121,845  0.  y.  dr.  and  1,102  stumps  and 
other  obstr.  removed;  dump  scows  and  a  steam 
wood  flat  constr.  and  the  Daisy  Bank  Causeway 
raised;  289,994',  b.  m.,  lumber  were  sawed,  96. 
1173. 

1896-97.  187,631  c.  y.  dr.  and  700  stumps  and 
other  obstr.  removed;  216,309',  b.  m.,  lumber 
sawed,  97, 1463. 

1897-98.  167,305  c.  y.  dr.,  and  648  stmnps  and 
other  obstr.  removed;  118,698',  b.  m.,  lumber  cut, 
98  1275. 

1898^9.  169,660  c.  y.  dr.,  and  527  snags  and 
other  obstr.  removed,  99, 1632. 

1899-00.  114,765  c.  y.  dr.,  and  over  1,300  snags 
and  other  obstr.  removed,  00, 1869. 

JI900-01.  79,443  0.  y.  dr.,  264  stumps  and  logs 
removed,  and  sawmill  operated,  01, 1587. 

1903-04.  63,196  c.  y.  dr.  and  1,031  obstr.  re- 
moved, 04, 1553. 

1904-05.  10,978  c.  y.  dr.  and  281  obstr.  re- 
moved, 05, 1245. 

1906-06.    86,228  c.  y.  dr.,  06, 1177. 

1906-07.  37,500  c.  y.  dr.,  4,650'  line  canal  dug, 
and  snag  boat  repaired,  07, 1260. 

1907-08.  73,312  c.  y.  dr.  and  211  stumps  and 
logs  removed,  08, 1317. 

1908-09.  34,024  c.  y.  dr.  and  63  obstr.  re- 
moved, 09, 1307. 

1309-10.  68  obstr.  removed  and  40,963  c.  y. 
dr.,  10, 1450. 

1910-11.  103  logs  and  11  stumps  removed,  11, 
1578. 

1911-12.  28,859  c.  y.  dr.  by  contractor,  and 
38,206  c.  y.  by  U.  S.  derrick  boat;  snags,  logs,  trees, 
etc.,  removed,  12, 1798. 

PHYSICAL  CHABACTEEISTICS. 

General  features,  86, 1036;  00, 1896. 

PBOJECTS. 

Orig.  proj.  of  1880,  by  Capt.  Phillips,  for  this  B. 
proposed  to  provide  a  good  outlet  through  Mos- 
quito Creek  to  Winyah  B.,  by  d.  and  strai^tening 
this  creek  to  7'  x  60',  and  to  secure  a  safe  and  nn- 
obstr.  7'  navigation  in  the  B.  itself  from  its  mouth 
154  m.  up,  and  to  Wrights  Bluff,  and  thence  a 
similar  5' navigation  30  m.  farther  to  its  head  in 
the  Congaree  and  Wateree  Bs.;  est.,  $104,427,  80, 
918,  919;  86, 1034;  87, 1081.  Modified  proj.  of  1881 
proposed  that  the  first  expend,  should  be  to  secure 
a  straightened  outlet  through  Mosquito  Creek 
6'x30'x7m;  l.w.  Inl885Congressprescribeda 
reserve  of  $5,000  for  the  constr.  ot  a  flood  gate,  if 
found  necessary,  to  keep  out  salt  water  at  the 
upper  end  of  the  canal.  Total  final  cost  of  this 
work  est.,  1886,  at  $271,300  for  the  outlet  through 
Mosquito  Creek,  and  $75,000  for  the  Santee  B. 

J  roper,  making  $346,600  in  all.  Aggregate  app.  to 
une  30, 1889,  $99,750,  89, 1183. 
Bevised  proj.  of  1889  an.  leaving  the  Mosquito 
Creek  Canal,  which  had  been  completed,3'  x  30', 
for  a  timber  route;  cutting  a  new  canal  between 
Estherville  and  Minim  Creek  large  enough  for  E. 
SS.,  and  snagging  entire  B.;  est.,  $350,000,  89, 1185; 
92, 1211. 

Maj.  Euflner  est.,  1899,  $59,208.07  or  $84,257.35  to 
make  the  imp.  (see  Survey  of  1899) ;  preference  given 
to  the  route  calling  for  the  greater  first  cost,  00, 1902. 

SUB  VETS. 

Ex.  au.  act  Mar.  3,  1879;  made,  1880,  by  Capt. 
Phillips,  80,  916. 

For  reopening  Santee  Canal,  au.  act  June  14, 1880; 
made,  1881,  by  Xt.  Col.  Gillmore,  81, 1148. 


rSee  pp.  14-22  for  T 
L  explanations,  etc.  J 
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Ex.  and  sur.  of  the  waterways  and  low-lying 
marsb  lands  or  rice  lands  between  the  North  and 
South  Santee  Rs.,  with  view  to  extending  the 
Estherville-Minim  Creels  Canal  s.  to  Alligator  B., 
au.  act  Mar.  3,  1899;  made,  1899,  by  Maj.  Ruflner 
(a.  fav.;  see  Projects),  00, 1894, 1897. 


Ex.,  in  connection  with  Wateree  and  Congaree 
Es.  and  including  Estherville-Minim  Creek  Canal, 
au.  act  Mar.  3,  1909;  R.  by  Capt.  Adams,i  10,  378. 

Maps.  84,  1050;  8S,  1120;  86,  1039;  89,  1186; 
90, 1220;  96, 1174;  97, 1464. 


N-lOl(b)    WEE  TEE  LAKE,  WILLIAMSBURG  COUNTY,  S.  C. 


COMMBRCE. 

Description  of,  00, 1905. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  99,  255;  00, 291. 
In  charge.    Maj.  E.  H.  Ruflner,  1900.    R.,  00, 
1903, 1905. 
Assistant.    R.  Whitford.    B.,  00, 1905, 1906. 

PHTSICAL  CHARACTERISTICS. 

Description  of. '  Fart  of  the  delta  of  Santee  B. 
00, 1905. 


PROJECTS. 

Maj.  Bufiner  est.,  1S99,  $12,000  to  make  imp.,  00, 
1906. 

SURVEYS. 

Ex.  and  sur.  of  the  lake  from  its  junction  with 
the  Santee  R.  to  a  point  called  the  Bluff  with  view 
to  making  it  navigable  for  SS.,  au.  act  Mar.  3, 1899; 
made,  1899,  by  Maj.  Ruflner  (R.  of  local  engineer 
fav.,  that  of  DE.,  imfav.;  see  Projects),  00,  1903, 
1905. 


N-113 


WATEREE  RIVER,  S.  C.^ 


APPROPRIATIONS. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


1905, 
1907, 
1909, 
1910, 
1912, 


18,000,81,1034. 

16,000,  83, 1112. 

6,000,  84, 1052. 

7,500,86,1055. 

12,000,  88,  941. 

12,500,90,1223. 

2,500,  93, 1215. 

2,500,96,1417. 

5,000,96,1177. 

2,500,  99, 1536. 

*25,000,O5, 1247. 

*60,000,  07, 1262. 

*14,300,  09, 1309. 

*14,000,  10, 1451. 

*6,000,  13, 1800. 


Total,  8 181,800  (incl.  misc.  ($19.67),  and  less 
$1,016.17  trans,  to  Congaree 
E.,  $180,803.50,  lis,  1800). 

COMMERCE. 

Important,  87, 1089. 

Description  of,  93,  1490;  94, 1091;  95, 1417;  96, 
1178. 

1892^3,  6,242  t.,  93,  1489;  1893-94,  18,075  t.,  94, 
1090;  1894^5,  21,697  t.,  95,  1416;  1895-96,  35,002  t., 
96, 1177. 

New  line  of  transportation  estab.  bet.  Columbia 
and  Georgetown;  SS.  burned,  but  to  be  replaced, 
04,1554. 

Practically  none;  prospective,  large;  description 
of,  04, 1636. 

Eafting  only,  07, 299. 

None,  1911;  proj.  has  had  no  effect  on  rates,  13, 
476. 

CONTRACTS. 

1906.  Cooperative  Building  &  Mfg.  Co.,  2  boat 
hulls,  $7,000,  06, 1178. 

1909.  Georgetown  Iron  Works,  installing  ma- 
chinery on  snag  boat,  $2,122.03,  09, 1309.  (See  also 
Great  Pedee  R.— Wateree  portion,  $4,100.) 

1918.  Kingsford  Foundry  &  Machine  Works, 
2  Scotch  boilers,  $3,150,  13, 1800. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  80, 125;  81, 167;  83 
163;  83,  170;  84,  176;  85,  176;  86,  174;  87,  137 


B.,  84, 1051. 
R.,  85,  1123;  86, 


R.,  00,  1860;  01, 


88,  132;  89,  155;  90,  139;  91,  174,  179,  1487;  93, 
172;  93,  186;  94,  171;  95,  195;  96,  174;  97,  220; 
98,  217;  99,  250;  00,  284;  01,  317;  08,  243;  03; 
249;  04,  252,  262,  1629;  05,  261;  06,  284;  07,  298, 
08, 316;  09,  325;  10,  370,  378;  11,  391;  13,  474. 

Boards.    BERH.    R.,  04, 1633. 

In  charge: 

Capt.  C.  B.  Pliillips,  1880-81.    R.,  80,  914. 

Capt.  J.  Mercur,  1881-84.  B.,  81, 1033, 1034;  88, 
1111;  83, 871. 

Capt.  P.  A.  Hinman,  1884-85. 

Capt.  W.  H.  Bixby,  1885-89. 
1053;  87, 1089;  88,  939. 

Capt.  F.  V.  Abbot,  1889-97.  B.,  89,  1189;  90, 
1222;  91,  1462,  1488;  93,  1214;  93,  1488;  94,  1089; 
96, 1415;  96, 1176;  97, 1465. 

Maj.  E.  H.  Ruflner,  1898-99.  R.,  98,  1278;  99, 
1536. 

Capt.  J.  C.  Sanford,  1900-02. 
1590;  03, 1)B2;  04, 1630. 

Capt.  G.  P.  Howell,  1903-07.  R.,  03,  1128;  04, 
1554;  05, 1246;  06, 1178;  07, 1262. 

Capt.  E.  E.  Stuart,  1908.    B.,  08, 1318. 

Capt.  B.  I.  Brown,  1909;  09, 1308. 

Capt.  E.  M.  Adams,  1910.    R.,  10, 1451. 

Col.  D.  C.  Kingman,  1911.    B.,  11, 1579. 

Maj.  G.  P.  Howell,  1912-.    R.,  13, 1799. 

Assistants: 

J.  M.  Wolbrept.    R.,  80,  915. 

J.  P.  Darling.    R.,  81, 1035. 

H.  Hetb.    R.,  88, 1112. 

E.  Whitford.    R,  85,  1124;  87,  1091;  88,  941; 

89,  1191;  90,  1223;  91,  1463;  93,  1216;  93,  1490; 
94, 1090;  96, 1417;  96, 1178;  97, 1467;  00, 1862. 

OBSTRUCTIONS. 

Obstr.  of  the  E.  by  brs.  without  drawspans,  8^ 
1111;  86, 1124;  88,  940;  89, 1190;  90, 1222. 

OPERATIONS. 

1881-83.  Removal  of  snags  and  trees  from  the 
Chan,  and  banks  commenced,  88, 1112. 

1888-83.  Removal  ot  snags  and  obstr.  con- 
tinued, 83, 871. 

1883-84.  1,383  logs  and  snags  taken  from  bed 
of  R.  and  2,725  trees  removed  from  the  banks,  84, 
1051. 


'  Above  Wateree  Creek,  S.  C,  this  stream  becomes  the  Catawba;  at  the  confluence  ol  the  Wateree  and 
Congaree  it  becomes  the  Santee. 
« $1,016.17  trans,  to  app.  for  Congaree  R. 
*  Allotment. 

30462°— H.  Doc.  740,  63-2 33 
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1884-85.   360  logs  and  snags  talcen  from  bed  ot 
R.  and  38S  trees  cut  from  the  banks,  8S,  1123. 
1886-87.    205  logs  and  snags  removed  from  B,., 

5  piles  removed  from  old  br.  at  Camden,  and  banks 
cleared  ot  leaning  trees,  87, 1090, 1091. 

1888-89.  Operations  postponed  awaiting  in- 
troduction of  drawspans  in  brs.  over  the  E.,  89, 
1190. 

1889-90.  268  logs  and  stumps  and  5  cords  of 
snags  removed  from  the  K.,  and  338  trees  removed 
from  the  banks,  90, 1223. 

1890-91.  2,413  logs  and  snags  and  56  cords  of 
small  snags  removed  from  the  ohan.  and  2,108  trees 
and  80  cords  of  brush  cleared  from  the  banks,  91, 
1463. 

1891-93.  1,740  snags  and  40  cords  of  small 
snags  removed  from  the  chan.,  and  1,806  trees  and 
29  cords  ot  brush  cleared  from  the  banks,  93, 1216. 

1892-93.  About  3,000  stumps  and  other  obstr. 
removed  from  the  chan.  and  banks,  93, 1490. 

1893-94.  About  100  stumps  and  other  obstr. 
removed,  94, 1091. 

1895-96.  About  700  stumps  and  other  obstr. 
removed,  96, 1178. 

1896-97.  About  700  stumps  and  other  obstr. 
removed,  97, 1467. 

1897-98.  About  3,600  stumps  and  other  obstr. 
removed,  98, 1278. 

1898-99.  Over  500  snags  and  other  obstr.  re- 
moved, 99, 1536. 

1899-00.  Over  900  snags  and  other  obstr.  re- 
moved, 00, 1862. 

1905-06.    New  snag  boat  being  built,  06, 1178. 

1906-07.  279  stumps  and  logs  and  1  cord  small 
snags  removed  from  chan.,  and  249  trees  and  10 
cords  brush  from  banks,  07, 1262. 

1907-08.  722  trees  and  9i  cords  brush  removed 
from  banks,  and  1,688  logs,  stumps,  and  snags  and 

6  cords  small  snags  from  chan.,  08, 1318. 
1908-09.    217  trees  removed  from  banks  and 

1,654  logs,  stumps,  and  snags  from  chan.,  09, 1308. 

1909-10.    5,981  obstr.  removed,  10,  1451. 

1910-11.  Plans  prepared  for  new  snag  boat, 
11, 1579. 

1911-13.  Combination  dr.  and  snag  boat 
under  constr.;  80%  completed;  boiler,  swinging 
engine  and  hoisting  eiLgine  delivered,  13, 1799. 


PHYSICAIi  CHARACTERISTICS. 

New  obstr.  continually  forming  in  the  stream, 
97  1467. 
Description  of,  04, 1555, 1634. 

PLANS.    (See  Projects.) 

After  ex.  in  1891  to  determine  advisability  ot 
making  a  cut-off  across  the  neck  of  a  bend  in  the 
Wateree  E.,  about  4  m.  below  Camden,  Capt. 
Abbot  reported  that  the  interests  of  navigation  did 
not  demand  such  an  imp.,  91, 1488. 

PROJECTS.    (See  Plans.) 

By  Capt.  Phillips,  1880,  3'  navigation  between 
the  mouth  and  Camden,  68  m.,  by  removal  ot  snags, 
stumps,  and  similar  obstr.,  and  removal  of  fallen, 
and  leaning  trees  from  the  banks;  est.,  $29,552,  80, 
915,  916.  increased  in  1881,  1885,  and  1887,  on  ac- 
count ot  inadequate  app.,  to  $60,000,  81, 1034;  85, 
1124;  87,  1089.  1886,  amount  est.  to  complete 
proj.,  $24,500,  87, 1091;  93, 1214. 

Imp.  suspended  until  further  action  by  Congress, 
by  act  1902,  03, 1162. 

Capt.  Sanford  reoom.,  1903,  chan.  be  cleared  only 
when  there  should  be  an  immediate  prospect  of 
its  being  needed  for  navigation,'  04, 1633. 

Capt.  Adams  recom,,  1910,  continuing  imp. 
under  existing  proj. ,2 10,  370. 

SURVEYS. 

Sur.  au.  act  Mar.  3, 1879,  79, 95;  made,  1879,  80, 
915. 

Au.  act  June  14,  1880;  made,  1880,  by  Capt. 
PMllips,  80,  914;  81, 1034. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Abbot,  91, 1488. 

Ex.,  mouth  to  Camden,  au.  act  June  13,  1902; 
made,  1903,  by  Capt.  Sanford  '  04, 1629. 

Ex.,  in  cormection  with  Santee  and  Congaree 
Es.,  au.  act  Mar.  3,  1909;  made,  1909,  by  Capt. 
Adams,s  10,  378. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  474. 

Maps.    89, 1190. 


N-130 


CATAWBA  BIVEB,  N.  C.^ 


COMMERCE. 

Comparatively  unimportant, -76,  372,  373. 

ENGINEERS. 

Chief  of  Engineers.    R.,  76,  69;  79,  95;  80, 

125;  87, 139;  88, 134. 

In  cIiaTge: 

S.  T.  Abert,  U.  S.  C.  E.,  76, 68.    R.,  76,  367. 
Capt.  C.  B.  Phillips,  1880.    79,  88.    R.,  80,  911. 
Capt.  W.  H.  Bixby.    R.,  88, 958,  961,  962. 

Assistants: 

J.  M.  Wolbrect.    B.,  80,  912,  913. 

U.  H.  Taylor.    R.,  88, 965. 

ESTIMATES.    (See  Plans.) 

By  S.  T.  Abert,  1875,  locks,  dams,  and  dr.,  $1,- 
346,900,  76,  375. 

PHYSICAL  CHARACTERISTICS.  (See  note 
to  title.) 

Description  of,  76,  367,  368,  372,  374;  88,  959, 963, 
965. 

Distances  and  levels,  76,  369,  370. 


PLANS.    (See  Estimates.) 

By  S.  T.  Abert,  1876,  lateral  dams  and  removal 
of  obstr.;  not  recom.  Slack-water  navigation  by 
means  of  locks  and  dams;  too  costly.  Eecom.  sur. 
before  determining  plans,  76,  374,  375. 

SURVEYS. 

From  Moores  Shoals  to  State  line,  1824,  by  H. 
Fulton,  76,  368. 

Ex.  by  S.  T.  Abert,  1875.  from  South  Carolina 
line  to  Old  Fort,  N.  C,  76, 69,  367. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Capt.  Phillips 
(R.  unfav.— "costly"),  80, 911. 

Previous  ex.,  1875,  by  S.  T.  Abert,  76,  374;  80, 
912 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Bixby  (R.  unfav.),  88,  958. 


1 H.  D.  185, 58th,  2d. 
'H.D.  608,  61st,  2d. 

'  Below  mouth  of  Wateree  Creek,  this  stream  is  known  as  the  "Wateree,"  and  farther  down,  at  con- 
fluence of  Wateree  and  Congaree  Es.,  it  becomes  the  Santee. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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N-141 


CONGAREE  RIVER,  S.  C. 


Part. 

Title. 

Period. 

Appropriations. 

Congaree  R. 

1884-1912 
1898-1912 
1906-1912 

$326,076.14 
260,000.00 
44,123.68 

b 

rjftrvp.iR  Rt.  "Rr  ^  r,ftlTiTnhiq.j  tn  G^f"f>y 

Total    . 

620,199.82 

Part  (a),  N-141  Congaree  R.,  S.  C. 


1890, 
1892, 
1894, 
1896, 
1902, 


APPROPRIATIONS. 

1886,  $7,500.00,87,1095. 
1888,        7,600.00,88,945. 

5,000.00,90,1226. 

6,000.00,98,1218. 

4,000.00,95,1420. 

2,000.00,96,1180. 
*6,000.00,  03, 1130. 

1906,  *  >  25,000. 00,  05, 1248. 

1907,  *67, 000. 00,  07, 1264. 
'      *6, 000. 001 

*5,125.00L,„  ,,11 
*l,800.00r'*'"^^" 

*28,100.00j 

*79,000.00,  10, 1452. 

*36,051. 14,  11, 1583. 

*43,000.00,  13,  1801. 


l,nJ  *6, 000. 001 

19U!K  *5_i25.ooLq 

,gj  *i,8oo.oor'' 

isnw^  *28,100.00j 


1910, 
1911, 
1912, 


326,076.14 

COM9IERCE. 

Imporiant,  85, 1140, 1142;  87, 1093, 1096. 

Description  of,  93, 1493;  94, 1094, 1099;  95, 1420; 
96, 1181, 1186. 

Tonnage— 1892-93,  2,781  t.,  93,  1492;  1893-94, 
7,974t.,94,1093;  1894-95,  8,993 1.,  95,  1419;  1895-96, 
18,307 1.,  96, 1180. 

Imp.  enables  merchants  in  Columbia  to  import 
stock  from  New  York,  Fliiladelpliia,  and  Balti- 
more via  Clyde  Line  and  K.  SS.  at  a  saving  of  about 
30%,  09,  328;  10,  372;  11,  394. 

1911,  1,904,368  t.,  la,  477. 

CONTRACTS. 

1908.  Ellicott  Macbine  Co.,  machinery  and 
appliances  for  hydraulic  dr.,  $20,600  (Congaree  por- 
tion, $8,883.33),  08, 1320. 

1918.  Southern  Bell  Telephone  &  Telegraph 
Co.,  telephone  service,  $108.96,  13,  1802.  Kings- 
ford  Foundry  &  Machine  Co.,  2  Scotch  boilers, 
$3,160, 13, 1802. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  85, 177;  87, 138;  88, 
133;  89,  166;  90,  139;  91,  174;  93,  173;  93,  187; 
94,  171;  95,  196;  96,  175;  97,  221;  98,  218;  99' 
261;  00,  285;  01,  318;  03,  244;  03,  250;  04,  253; 
05,262;  06,285;  07,299;  08,317,323;  09,326;  10, 
371,  378;  11,  393;  13,  476. 

In.  CiXATSC ' 

Capt.  W.  H.  Blxby,  1885-89.  R.,  85, 1140, 1143; 
87, 1093;  88,  943. 

Capt.  F.  V.  Abbot,  1889-97.  R.,  89,  1193;  9p, 
1224;  91,  1464;  93,  1217;  93,  1491;  94,  1092;  95, 
1418;  96, 1179;  97, 1468. 

mj.  E.  H.  Kufflner,  1898-99.  R.,  98,  1280;  99, 
1639. 

Capt.  J.  C.  Sanford,  1900-02.  R.,  00,  1863;  01, 
1592;  03, 1163. 

Capt.  G.  P.  Howell,  1903-07.  K.,  03,  1129;  04, 
1566;  OS,  1247;  06, 1179;  07, 1263. 

Capt.  E.  R.  Stuart,  1908.    R.,  08, 1319. 


Capt.  Earl  1.  Brown,  1909.    R.,  09, 1310. 
Cant.  E.  M.  Adams,  1910.    R.,  10, 1451. 
Col.  Dan  C.  Kingman,  1911.    R.,  11, 1680. 
Maj.  G.  P.  Howell,  1912-.    R.,  13, 1800. 

Assistants: 

S.McBee.    R.,  85, 1144. 

R.  Whitford.  R.,  85,  1140;  87,  1095;  88,  946; 
89,  1194;  90,  1226;  91,  1466;  98,  1218;  93,  1493; 
94, 1093;  95, 1420;  96, 1181;  97, 1470. 

OPERATIONS. 

1886-87.  Partial  removal  of  obstr.  bet.  mouth 
and  Granby  to  give  3'  d.  at  1.  w.,  87, 1094, 1096. 

1887-88.  73  logs  and  stumps  and  5  cords  of 
small  snags  removed  from  the  ohan.,  88,  944. 

1888-89.  13  logs  and  stumps  removed  from  the 
Chan.,  89, 1193. 

1889-90.  1,110  trees,  logs,  and  snags  removed 
from  the  chan.,  450  trees  and  8  cords  brush  cut  from 
the  banks,  90, 1226. 

1890-91.  1,476  snags  and  stumps  cleared  from 
the  Chan.,  and  913  trees  and  58  cords  of  brush  re- 
moved from  the  banks,  91, 1466. 

1891-93.  203  snags  and  logs  and  11  cords  of 
small  snags  cleared  from  the  Chan.,  and  5  trees  from 
banks,  98, 1218. 

1893-94.  About  700  stumps  and  other  obstr. 
removed  from  the  chan.  and  banks,  94, 1093. 

1895-96.  About  1,300  snags  and  other  obstr. 
removed,  96, 1181. 

1896-97.  About  150  snags  and  other  obstr.  re- 
moved, 97, 1470.  . 

1897-98.  Over  1,200  snags  and  other  obstr.  re- 
moved, 98, 1280. 

1903-03.  Snagging  and  obstr.  removal  con- 
tinued, 03, 1129. 

1903-04.    1,664  obstr.  removed,  04, 1666. 

1904-05.  162  obstr.  under  ER.  br.  at  Fort 
Motte  removed,  05, 1247. 

1906-06.  1,257  obstr.  removed  over  44  m.  of 
R.,  06, 1179. 

1906-07.  Snagboat  Pedee  removed  2,378  obstr.; 
U.  S.  dr.  No.  3  removed  10,859  c.  y.  sand  from  Bar- 
bours  Cut,  07, 1263. 

1907-08.  1,687  snags  and  other  obstr.  and  9 
cords  small  snags  removed,  new  orange  peel  dijjper 
dr.  completed,  and  4,039  t.  r.  removed  in  providmg 
a  ohan.  4'  d.  above  the  lock,  08, 1319, 1320. 

1908-09.  Derrick  "A"  removed  26  obstr.  from 
chan.;  new  dr.  Congaree  removed  146,284  c.  y.  sand; 
snagboat  Wateree  removed  682  snags  and  other 
obstr.;  730  t.  St.  removed,  09, 1310.  tJnder  special 
allotments  for  restoring  chan.  d.  shoaled  during 
extraordinary  flood  of  Aug.,  1908,  derrick  "A" 
removed  snags  and  drifts,  and  393  t.  St.;  and  dr. 
Congaree  removed  134,462c.  y.  sand;  a  6"  pump  was 
operated  lor  7  days,  09, 1310. 

1909-10.  2,241  snags  and  other  obstr.,  82,688 
c.  y.  sand  removed,  and  13  pontoons  constr.  for  dr. 
Congaree,  10,  um.,  1462. 

1910-11.    3,396  obstr.  removed  from  chan.  and 
banks;  303,761  c.  y.  sand  removed  by  hydraulic  dr.  ■ 
Congaree  from  Granby  Shoal,  Congaree  Creek,  Gil] 


'  $26,000  omitted  from  1912  report,  13, 1801.  Item  of  1905,  $25,000,  apparently  a  transfer  from  1899  ap- 
propriation of  Gervais  Sreet  Bridge  under  authority  of  act  of  Mar.  3, 1906;  07,  1265.  It  was  carried  m 
the  A.  Rs.  for  a  number  of  years  as  an  allotment,  act  Mar.  3, 1905. 

♦Allotment. 
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Creek,  and  Congaree  Br.  Shoal,  and  about  3,000 
o.  y.  from  the  bar  at  Congaree  Br.;  180  c.  y.  st.  re- 
moved from  edge  of  eban.  below  Granby,  11, 1580, 
1581. 

1911-18.  101,264  0.  y.  sand  and  gravel  removed 
from  Gill  Creek,  Congaree  Creek,  White  House,  and 
Granby;  framing  of  wickets  and  other  woodwork 
was  completed;  all  cribs  for  first  cofferdam  placed 
and  filled  with  St.;  3  cribs  washed  away  by  an 
unusual  flood;  737  obstr.  removed,  12, 1801. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  85, 1140/ 1144;  94, 1096. 

UnusiAUy  high  flood,  gauge  at  lock  reading  32', 
12, 1801. 

Sinking  of  derrick  boat;  overturning  of  cribs,  13, 
1801. 

Usual  variation  in  water  surface  2  m.  above 
mouth,  24';  at  Columbia,  33',  13,  477. 

R.  formed  by  junction  of  Broad  and  Saluda  Es., 
1  m.  above  Columbia,  S.  C.  It  flows  se.  about  62 
m.,  where  it  unites  with  Wateree  R.  and  forms 
Santee  R.  Stretch,  Columbia  to  mouth,  61  m., 
embraced  in  proj.,  13, 475. 

PROJECTS. 

By  Capt.  Bixby,  1884,  4'  navigation,  mouth  to 
Granby  Landing,  47  m.,  by  the  removal  of  snags, 
logs,  roclis,  and  slight  shoals,  and  properly  pro- 
tecting caving  banks;  est.,  130,000,  85, 1144. 

In  1887  the  proj.  modified  by  providing  for  the 
clearing  of  obstr.  to  the  natural  a.  of  the  K.  above 
Granby;  est.,  $54,600,  87, 1093;  91, 1465;  93, 1217. 

In  response  to  resol.  by  Congress,  1893,  Capt. 
Abbot,  1894,  est.  cost  of  look  and  dam  just  below 
Columbia,  S.  C,  would  be  ?250,000,  94,  1095;  96, 
1186. 


Maj.  Ruflner,  1897-98,  est.  J6i000  would  be  re- 
quired an.  for  mainten.,  98, 1280. 

Act  Mar.  2, 1907,  au.  the  limits  of  imp.  to  be  ex- 
tended to  include  that  part  of  the  R.  mcluded  in 
the  proj .  from  OervaJs  St.  br.,  Colvmibia,  to  Granby. 
S.  a,  07,299. 

Act  June  25, 1910,  au.  expend,  of  $56,000  in  raising 
dam  at  Granby  2',  in  accordance  with  plan,'  10, 
371. 

Col.  Kingman  recom.,  1911,  resui.  of  R.  for  modi- 
fication of  proj.,  for  necessary  bank  protection, 
constr.  of  regulating  works  to  make  chan.  more 
permanent,  and  dimmish  cost  of  an.  mainten.,  11, 
1682. 

SURVEYS. 

Au.  act  July  5,  1884;  made  by  Capt.  Bixby,  1885, 
85,1140,1143. 

Sur.  Granby  to  the  foot  of  Gervais  St.,  made, 
1892-93,  by  Capt.  Abbot,  93, 1492. 

From  lock  and  dam,  to  mouth  of  E.,  to  determine 
work  required  to  form  a  4'  chan.  made,  1905,  by 
Capt.  Howell;  est.,  $20,000  to  obtain  and  maintain 
for  4  years  and  $10,000  an.  thereafter,  06, 286, 1179. 

Ex.  au.  act  Mar.  2,  1907,  of  Congaree  R.  and 
Broad  R.  from  mouth  to  Ninety-nine  Isld.  shoals; 
made,  1907,  by  DO.  (K.  imfav.),2  08, 323. 

Ex.  au.  act  Mar.  3,  1909,  of  Wateree,  Congaree, 
and  Santee  Rs.;  proposed  modification  of  movable 
dam  at  Granby,  Congaree  E.,  made,  1909-10,  by 
DO.;  est.,  $55,982,i  10,  378. 

Personal  ex.  made  by  DO.;  recom.  Congress  au. 
resur.,  11, 394. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  476. 

Maps.    87, 1094;  89, 1194. 


Part  (b)  N-141 


Congaree  River,  S.  C,  Gervais  Street  Bridge, 
Columbia,  to  Granby. 


APPROPRIATIONS. 

1899,  $50, 000. 00,  99, 1542. 
100,000.00,00,1865. 
50,000.00,01,1595. 
50,000.00,03,1164. 


1900, 
1901, 
1902, 


250,000.00 


COMMERCE. 

SS.  line  estab.  between  Columbia  and  George- 
town, S.  C,  with  connection  with  New  York  SS.; 
reduction  of  from  22  to  30%  in  rates,  Columbia  to 
New  York  (diflerence  between  rail  and  water 
transportation)  effected  by  imp.,  06, 287. 

CONTRACTS. 

1900.  G.  W.  Waring,  constr.  lock-keeper's 
house  and  other  necessary  buildings,  $3,935,  00, 
1866. 

1900.  EvansvUle  Contract  Co.,  constr.  lock  and 
abutment,  $77,621,  01, 1694, 1696. 

1901.  New  Jersey  Foundry  &  Machine  Co., 
steel  and  cast  iron  members  for  lock  gates,  03, 1164. 

1903.  Evansville  Contract  Co.,  Chanoine  dam, 
$65,876,  03, 1131. 

1904.  New  Jersey  Foundry  &  Machine  Co., 
chain,  04, 1558. 

ENGINEERS. 

Chief  of  Engineers.  B.,  99,  252;  00,  286;  01> 
319;  03,  246;  03,  261;  04,  254;  05,  263;  06,  287; 
07, 301. 

In  charge: 

Maj.  E.  H.  Euflner,  1899.    R.,  99, 1542. 

Capt.  J.  C.  Sanford,  1900-02.  B.,  00,  1864;  01, 
1594;  03, 1163. 

Capt.  G.  P.  Howell,  1903-.  E.,  03,  1130;  04, 
1S57;  05, 1248;  06, 1179;  07, 1264. 

Assistant.  W.  A.  Leiand.  B.,  00,  1866;  01, 
1596;  03, 1165;  03, 1131. 


LEGAL  PROCEEDINGS. 

Condemnation  proceedings  instituted,  1899,  for 
most  of  the  lana  required,  99,  1542.  Necessary 
land  obtained,  00, 1865. 

OPERATIONS. 

1900-01.  Lock-keeper's  house  and  other  build- 
ings completed;  cofferdam  constr.,  grading  begun, 
and  plant  assembled,  01, 1594. 

1901-03.  Cofferdam  and  abutments  com- 
pleted, and  lock  gates  and  valves  erected,  03, 1165. 

1903-03.  Work  of  lock  and  abutment  constr. 
completed  except  for  paving  and  crib  extension; 
plant  prepared  for  erection  of  movable  dam,  03, 
1131. 

1903-04.  Lock  and  abutment  completed; 
cost,  $12,239.36.  Chanoine  movable  dam  com- 
pleted; cost,  $38,851.43,  04,  1657. 

1904-05.  Lock  gates  hung  and  maneuvered, 
and  chan.  above  lock  cleared  of  bowlders  and  other 
obstr.,  05, 1248. 

1905-06.  Bowlders  and  ledge  r.  removed  from 
chan.  between  lock  and  Columbia,  06, 1179. 

1906-07.  Work  of  clearing  chan.  between  lock 
and  Columbia  in  progress  until  funds  were  ex- 
hausted, 2^62 1.  St.  being  removed,  07, 1264. 

Note.— For  subsequent  reports  of  operations 
covering  this  section  of  E.,  see  Congaree  E.,  S.  C, 
general  imp. 

PROJECTS. 

By  Capt.  Abbot,  1894,  securing  d.  in  the  2  li.  of 
the  B.  just  below  Columbia,  S.  C,  equal  to  that 
already  provided  for  the  rest  of  the  stream,  with 
movable  lock  and  dam;  est.,  $250,000, 94, 1095;  96, 
1186;  99, 1542. 

Act  Mar.  3, 1905,  au.  unexpend.  funds  be  used  m 
clearing  chaa.  of  obstr.,  05, 263, 1248. 

SURVEYS. 

Sur.  made,  1900,  by  Capt.  J.  C.  Sanford,  00, 1865. 
Both  banks  of  R.,  lock  site  to  Gervais  St.  br.; 
made,  1900,  by  Capt.  Sanford,  01, 1594, 1597. 


1 H.  D.  608,  61st,  2d. 


»H.D.650,60tll,  1st. 


rSeepp.  14-22for-| 
L explanations,  etc.J 


EIVER  AND  HAEBOB  WORKS. 
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Part(c)  N-141 


Congaree  River,  S.  C,  Locks  and  Dams  on. 
(Operating  and  care.) 


APPROPRIATIONS.! 

^)gf   $881. 27,  06,  1180. 


loos' 

1908,' 
1909, 
1910, 
1911, 
1912, 


4,618.73,07,1265. 

8,303.51,08,1321. 
10,480.68,09,1312. 

6,325.38,10,1453. 

4,892.25,11,1584. 
11,621.86,18,1803. 


Total,  44,123.68 

ENGINEERS. 

Chief  ot  Engineers.    R.,  06, 287;  07,  302;  08, 
319;  09, 329;  10, 373;  11, 395;  18, 478. 

In  cbaTge: 

Capt.  G.  P.  Howell,  1906-07.    R.,  06, 1180;  07, 
1265. 
Capt.  E.  B.  Stuart,  1908.    E.,  08, 1321. 
Capt.  Earl  1.  Brown,  1909.    R.,  09, 1311. 
Capt.  E.  M.  Adams,  1910.    B.,  10, 1453. 
Col.  Dan  C.  Kingman,  1911.    R.,  11, 1584. 
Maj.  G.  P.  Howell,  1912-.    B.,  18, 1803. 


OPERATIONS. 

1905-06.  Lock  placed  under  o.  and  c.  Apr.  7, 
1906,  06, 1180. 

1906-07.    General  repairs,  07, 1265. 

1907-08.  General  repairs;  dr.  in  lock  cham- 
bers; after  May  4,  1908,  lock  operated  for  regular 
trips  of  SS.  Columbia,  etc.,  08, 1321. 

1908-09.  510  t.  St.  and  820  t.  sand  removed 
from  lock  and  between  cribs,  deposited  during  flood 
of  1908;  repairs  made  to  lower  gate  and  new  store- 
house constr.,  09, 1311. 

1909-10.  Heel  post  of  gate  replaced,  general 
repairs  made,  10, 1453. 

1910-11.  Caring  for  property  at  lock,  painting 
and  storing  machinery  of  snag  boat  Carmen,  dis- 
mantling snag  boat  Wateree,  and  repairs  to  pumps, 
blocks,  and  chains,  11, 1584. 

1911-18.  Maneuvering  boat  completed,  constr. 
of  a  stem-wheel,  wooden-hull  tender  begun,  be- 
sides work  around  lock  and  grounds;  force  em- 
Sloyed  on  the  framing  of  timber  for  cribs  of  cofler- 
am  to  be  used  in  raising  dam,  18, 1802. 

PHYSICAL  CHARACTERISTICS. 

Destructive  flood  ot  Aug.  25, 1908,  09, 1311. 


N-147 


BROAD  RIVER,  N.  C.  AND  S.  C. 


COMMERCE. 

Unimportant,  80, 1011, 1013, 1026. 
ENGINEERS. 

Chief  of  Engineers.    R.,  SO,  132;  84, 177;  08, 
323. 

In  charge: 

Lt.  Col.  G.  A.  Gillmore.    R.,  80, 1010. 
Capt.  E.  R.  Stuart,  1908,  08, 306. 
Capt.  J.  Mercur.    R.,  84, 1058. 

Assistant.    J.  P.  Carson.    R.,  80, 1013. 

PHYSICAL  CHARACTERISTICS. 

Described,  80, 1014. 

Head  of  navigation  28  m.  above  the  N.  C.  and 
S.  C.  boundary  line,  80, 1014. 


PLANS. 

By  Col.  Gillmore,  1880,  ohan.  for  pole-boat  navi- 
gation; est,  $90,000,  80, 1013. 

SURVEYS. 

Ex.  mouth  near  Columbia,  S.  C,  141  m.  upward, 
au.  act  Mar.  3,  1879,  80,  132;  made  by  Col.  Gill- 
more, 1880,  79, 100;  80, 1010. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Mercur 
(R.  tmtav.),  84, 1058. 

Pre.  ex.  Congaree  R.;  also  Broad  B.  from  its 
mouth  to  Ninety-nine  Isld.  Shoals,  au.  act  Mar.  2, 
1907;  B.  by  Capt.  Stuart,  Deo.  20,  1907  (unfav.),^ 
08,  323. 


N-147(b)     BROAD  AND  SALUDA  RIVERS,  ABOVE  COLUM- 
BIA, S.  C. 

(See  also  N-172.) 


ENGINEEBS. 

Chief  of  Engineers.    R.,  89, 158. 

In  charge.    Capt.  F.  V.  Abbot.    R.,  89, 1203. 

PHYSICAL  CHARACTERISTICS. 

Descriptions  of;  Broad  and  Saluda  two  distinct 
streams,  the  union  of  which  just  above  Columbia 
forms  the  Congaree;  this  latter  flows  past  Colum- 


N-163 


bia,  and  uniting  with  the  Watereo  50  m.  below 
forms  the  Santee,  which  flows  into  Atlantic,  89, 
1203. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made  by  Capt.  Abbot 
(R.  unfav.),  89, 1203. 


GREEN  RIVER,  N.  C. 


ENGINEERS. 

Chief  of  Engineers.   R.,  85, 164. 

In  charge:  Capt.  P.  A.  Hinman.    R.,  85, 1046. 

PHYSICAL  CHARACTERISTICS. 

Details:  Rises  in  Blue  Ridge  Mtns.;  very  tortu- 
ous; flows  into  Broad  R.,  near  S.  C.  Ime. 
River  discharge,  85, 1046. 


SURVEY. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Hinman 
(B.unfav.),  86, 1046. 


1  Expends,  under  the  permanent  Indeflnite  appro,  au.  act  July  6,  1884,  for  operating  and  keeping  in 
repair  canals  and  other  public  works;  amended  and  reenacfed  by  sec.  6  of  act  of  Mar.  3, 1909. 
2H.D.6S0,60th,  Ist. 
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N-172 


SALUDA  RIVER,  S.  C. 

(See  N-147.) 


ENGINEEKS. 

Chief  ol  Engineers.    B.,  08, 323. 

In  cliarge.    Capt.  E.  E.  Stuart,  08, 306. 


SURVEY. 

Pre.  ex.,  between  Columbia  and  Hollow  Creek, 
au.  act  Mar.  2, 1907.  B.  by  Capt.  Stuart'  (unfev.). 
08,  323. 


N-201 


ALLIGATOR  (Creek)  RIVER,  S.  C. 


as  forming  a  portion  of  tlie  water  route  bet.  the 
Santee  E.  and  Charleston,  S.  C,  87, 1114. 


COMMEBCE. 

Present  and  prospective,  important,  87, 1123. 

ENGINEEBS.  PLANS. 

Chlet  of  Engineers.    B.,  87, 139.  By  Capt.  Bixby,  1887,  imp.  ol  Alligator  E.  and 

In  cliarge.    Capt.  W.  H.  Bixby.    E.,  87, 1114,      waters  connecting  Santee  E.  and  Bulls  B.  by  ex- 

1117,  /latratiTiir  fi' nhon      inn' tit  •   oef      C1QQ9,in    fiT    1110 

Assistant.    E.  Wbitford.    B.,  87, 1118. 
PHYSICAL  CHABACTEBISTICS. 


Description;  Alligator  Cr.  and   waterways  bet.      Capt.  Bixby,  87, 1117. 
Santee  E.  and  Bulls  B.  are  of  importance  mainly         Maps.    87, 1118. 


cavating  6'  chan.,  100'  w.;  est.,  $183,240,  87, 1118. 

SURVEY. 

Ex.  and  sur.  au.  act  Aug.  5, 1886;  made,  1887,  by 


N-302(a)    OWENBAW  AND  (N  197)  WANDO  RIVERS,  S.  C. 


ENGINEEBS. 

CUef  of  Engineers.    B.,  89, 1S8;  90, 141. 
In  charge.    Capt.  P.  V.  Abbot,  1888.    B.,  90, 
1239. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90, 1239. 


PLANS. 

By  Capt.  Abbot,  1889,  inland  waterway  connect- 
ing Bulls  B.  and  Charleston  (1)  by  the  Owendaw 
and  Wando  Es.;  est.,  $1,500,000;  (2)  by  the  Sea 
Isld.  route;  est.,  $750,000,  90, 1243, 1244. 

SUBVEY. 

Au.  act  Aug.  11,  1888;  made,  1888,  by  Capt. 
Abbot,  90, 1243. 


N-203(b)  CHARLESTON  HARBOR,  S.  C,  AND  ALLIGATOR 
CREEK,  OPPOSITE  McCLELLANVILLE,  S.  C.  (Inland 
Waterways  between.) 


APPROPBIATIONS. 

$50,000,08,1166. 
75,290,07,1266. 
*5, 000,  09,1313. 
25,000,10,1454. 
41,000,11,1585. 
15,000,18,1804. 


1902, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  211,290,  13, 1804. 
COMMEBCE. 

Comparatively  small;  cban.  only  practicable  for 
small  vessels,  10,  373. 
Tonnage,  1911,  44,000 1.,  18,  479. 

CONTRACTS. 

1905.  Simons-Mayrant  Co.,  dr., 
1181. 

1907.  Savannah  Dredging  Co., 
08, 1323. 

1911.  Simons-Mayrant  Co.,  dr., 
1804. 


,  21.40  c.  y.,  06, 
,  dr.,  23j(t  c.  y., 
,  17.74!  c.  y.,  18, 


ENGINEERS. 

Chief  of  Engineers.  B.,  08,  246;  03,  252;  04, 
255;  05,  264;  06,  288;  07,  302;  08,  319;  09,  329; 
10, 373;  11,  395;  18,  478. 

In  charge: 

Capt.  J.  C.  Santord,  1902.    B.,  08, 1166;  03, 1133. 
Capt.  G.  P.  Howell,  1903-07.    B.,  03,  1132;  04, 
1558;  06, 1249;  06, 1180;  07, 1265. 
Capt.  K.  E.  Stuart,  1908.    R.,  08, 1321. 
Capt.  E.  I.  Brown,  1909.    E.,  09, 1312. 
Capt.  E.  M.  Adams,  1910.    B.,  10, 1453. 
Col.  Dan  C.  Kingman,  1911.    E.,  11, 1584. 
Maj.  G.  P.  Howell,  1912-.    B.,  13, 1803. 


OPEBATIONS. 

1904-05.    Titles  secured  to  required  lands,  05, 


1249. 
1905-06. 
1906-07. 
1907-08. 
1908M>9. 


26,000  0.  y.  dr.,  06, 1180. 
About  37,000  0.  y.  dr.,  07,  1265. 
284,935  c.  y.  dr.,  08, 1321, 1322. 
113,407  c.  y.  dr.,  09, 1312. 
1910-11.    67,463.6  c.  y.  dr.  from  Bull  Narrows, 
56,655.4  c.  y.  from  Saltpond  to  Grahams  Creek,  and 
13,030  c.  y.  from  Lelands  Cut,  11, 1584. 

1911-18.  12,798  c.  y.  dr.  from  Sewee  B.,  13, 
1803. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  10, 373. 

Waterways  a  series  of  creeks,  sounds,  rivers,  etc., 
affording  a  route  sheltered  from  sea. 

PBOJECTS. 

By  Capt.  Sanford,  1902;  est.  for  imp.,  chan. 
6'  X  76',  $206,910;  4'  x  75',  $152,570;  and  4'  x  60', 
$125,290;  latter  plan  au.  aot  Jane  13,  1902,  03,  246; 
03, 1133. 

Capt.  Stuart,  1908,  increased  est.  to  $191,290  on 
accotmt  of  high  cost  of  dr.,  08,  1322;  given  as 
$66,000  add'l  to  orig.  est.,  18,  478. 

Modified  by  act  Mar.  2,  1907,  to  provide  for 
branch  to  Morrisons  Landing  in  McClellanville, 
changing  proposed  route,  08,  320, 1322. 

SUBVEYS.      ' 

Made  preparatory  to  inviting  proposals,  11, 1585. 
Cong,  docs.,  etc.,  relating  to  exs.',  surs.,  plans,  etc., 
18, 478. 
Maps.    11, 1584. 


1 H.  D.  6S1, 60th,  1st. 


*Allotment. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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CHARLESTON  HARBOR,  S.  C 


APPROPKIATIONS. 


1852, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 
1894, 


1900, 
1900, 
1902, 
1903, 
1904, 
1905, 
1907, 
1909, 
1910, 
1911, 


t50,000,  act  Aug.  30. 

13,000,71,69. 

38,700,73,651. 
5,000,  73,  731. 

18,000,74,77. 

10,000,  75,  83. 

10,000,  76, 69. 
200,000,78,77,544. 
200,000,79,96. 
170,000,80,928. 

!  5, 000,  80,932. 
175,000,81,1053. 
300,000,83,1136. 
250,000,  84,  1085. 
187,600,86,1073. 
5  350,000,88,975. 
370,000,  90, 1193. 
225,000,  93,  1223. 
750,000,93,1504. 
450,000,94,1107. 
500,000,95,1427. 
*175, 000,  99,1543. 

45,000,00,1868. 
175,000,00,1868. 

95,000,03,1167. 

60,000,0.3,1135. 

73,000,  04, 1560. 

50,000,  06,  1252. 

26,000,07,1268. 
*25,000,O9,1314. 
150,000,  10,1455. 
100,000,  11, 1587. 

50,0001 

51,150^13,1807. 
5,000l 


(         50,0001 
191M  51, 150  U 

I  5,000) 


Total,  5, 356, 350  (omitting  app.  of  1852-76, 1880, 
1899;  incl.  sales,  rent,  etc., 
$5,046,400.96,  13,  1807). 
COMMENCE. 

71, 684;  78, 551,  552;  89, 1155. 

Benefited  by  the  work,  71,  584. 

Discussed  by  tlie  president  of  tbe  city  chamber 
oJ  commerce,  78,  551. 

C.  necessity  tor  imp.,  81, 1062;  87, 1130, 1137. 

From  a  C.  as  well  as  from  a  military  standpoint, 
the  H.  should  be  accessible  to  the  largest  vessels, 
99, 1566. 

Increasing;  new  SS.  line  added,  03, 248. 

Kates  lowered  12J(|!  t.  on  coastwise  freight,  05, 
267. 

Details,  11,  398. 

Exports,  1911,  292,545  t.;  Imports,  871,187  t.; 
tonnage,  1,163,732 1, 13,  482. 

Imp.  subtly  influences  rates  of  njarine  insurance; 
otherwise  it  has  had  no  effleot,  13, 482. 

CONTRACTS. 

1871.  B.  Maillefert,  removing,  wrecks  of  6 
vessels,  73, 651. 

1873.  B.  Maillefert,  removing  monitor Patopsco 
to  25'  1.  w.,  73,  652.  B.  Maillefert,  removing  3 
wrecks,  73,  727.  J.  GrifSn,  removing  3  wrecks 
and  125'  of  j.  to  20'  1.  w.,  73, 731;  76,  ii,  28;  76, 430. 

1873.  B.  Maillefert,  removing  monitor  Keokuk 
to  15'  I.  w.,  73,  731. 

1874.  B.  Maillefert,  removing  1,878  o.  y.  St. 
from  ruined  j.,  76,  il,  28;  76,  430.  D.  Symons, 
removing  2,500  c.  y.  St.  from  ruined  j.,  75,  li,  28; 
76,430. 

1878.  Bangs  &  Dolbey,  foundation  apron  for  n. 
j.  79  736. 

'l879.  Bangs  &  Dolbey,  is.,  80,  928;  com- 
pleted, 81, 1044. 

1880.  F.  P.  Murphy,  riprap  St.,  12.80  c.  y.,  on 
n.  j.,  81, 1053;  contract  aimulled,  81, 1044.    N.  A. 


Devereux,  laying  courses  of  logs  and  brush  overlaid 
with  1'  of  riprap  st.;  price  1.  f.,  J10.73,  81, 1054;  an- 
nulled, 83, 1131.    M.  Dolbey,  work  upon  is. ,  $13.45 

I.  f.;  completed,  81, 1054.  E.  T.  Bangs,  j.  constr., 
81, 1067. 

1883.  A.  A.  Howlett,  mattress,  72^  s.  y.,  and 
riprap  St.,  $3,590.  y.,  83,879;  extension  of  contract, 
83, 875;  completion,  84, 1080. 
,  1884.  A.  A.  Howlett,  constr.  of  js.,  67i  s.  y.  for 
mattress  and  $3.41  c.  y.  for  St.,  86, 1182;  contract 
oompleted[86, 1068. 

1886.  H.  H.  Penny,  dr.  between  js.,  30i|i  c.  y., 
86, 1182;  contract  completed,  86, 1069. 

1886.  A.  M.  Bangs,  mattress,  49$  s.  y.,  and  st., 
$3.09  0.  y.,  87, 1133. 

1889.  C.  McK.  Grant  and  T.  W.  Egan,  j.  constr., 
$213,550,  89, 1147.  B.  C.  Howell,  dr.,  17H  c.  y.,  89, 
1147. 

1890.  J.  Friday,  riprap  St.,  $1.90  and  $2.15  t., 
91, 1471. 

1891.  H.  W.  Crouch,  break'r  constr.,  $4,300, 
93, 1224. 

1893.  Egan  &  Friday,  St.,  $2.25  to  $3.20  short  t., 
in  place  in  the  js.;  mattresses  at  $1.26  s.  y.,  and  dr. 
at28i|!0.  y.  ($1,884,000).  93,  1504. 

1897.  Broderick  &  Ferguson,  1,600  t.  steam 
coal,  $2.65 1.,  97, 1473. 

1898.  Newport  News  Shipbuilding  &  Dry 
Dock  Co.,  repairs  to  dredger,  $2,476.88,  98,  1284. 
New  York  Belting  &  Packing  Co.,  rubber  suctions, 
$14.14  f.  ($114.89).  Consumers  Coal  Co.,  furnishing 
wharf  $30  month,  handling  coal  85i^  t.,  storage 
room  free.  Valk  &  Murdock  Iron  Works,  new 
dr.-pumping  engine,  $3,600.  Hugh  Ferguson  & 
Co.,  schooner  load  of  coal,  $2.45 1.    99, 1644. 

1899.  Newport  News  Shipbuilding  &  Dry 
Dock  Co.,  docking,  raising  hull,  and  repairing  dr. 
Charleston,  $32,479.17,  99, 1544, 1545. 

1901.  Petersburg  Iron  Works  Co.,  constr. 
wooden  hull,  seagoing  suction  dr.,  $144,300,  01, 
1600.  Consumers  Coal  Co.,  berth  for  dr.,  etc.,  03, 
1168;  03, 1135. 

1903.  Consumers  Coal  Co.,  coal,  03,  1168;  03, 
1135. 

1903.  E.  O.  Hall,  jr.,  building  launch;  Con- 
sumers Coal  Co.,  berth  for  dr.,  coal,  etc.,  03, 1135; 
04, 1561. 

1904.  Hugh  Ferguson,  coal;  New  Jersey  Car 
Spring  &  Rubber  Co.,  suction  hose,  S673;  Wm. 
Johnson  &  Co.,  coal;  Charleston  Terminal  Co., 
lease  of  wharf,  04,  1661.  Riverside  Iron  Works, 
oast  steel  drags,  $225;  Clement  Eestein  Co.,  suction 
hose,  $450,  06, 1262. 

1909.  Samuel  J.  Pregnall,  an.  repairs  to  dr.; 
est.,  $8,000,  10, 1456. 

1910.  Charleston  Terminal  Co.,  lease  of  wharf, 
$3,000,  11, 1687. 

1911.  Merrill-Stevens  Co.,  repairing  dr.  Winyah 
Bay,  $5,076,  and  repairing  dr.  ChariesUm,  $4,356.65, 

II,  1587.  Southern  Bell  Telephone  &  Telegraph 
Co.,  lease  of  telephone,  $246  per  annum;  Legare  & 
Rhett,  lease  of  warehouse,  $180  per  annum;  Charles- 
ton Terminal  Co.,  lease  of  wharf,  $3,000  per  annum, 
13, 1807. 

ENGINHEBS. 

Chief  ot  Engineers: 

B.  to  Sec.  of  War,  concurring  in  views  of  BE.  on 
Lt.  Col.  Gillmore's  proj.  for  permanent  js.,  78,  563. 

B.,  66,  3;  70,  31,  63;  71,  69;  73,  64;  73,  68;  74, 
76;  76,  82;  76,  69;  77,  66;  78,  76;  79,  95;  80, 126, 
127;  81,  168,  170;  83,  164;  83,  171,  882;  84,  178; 
85,  177;  86,  176;  87,  140;  88,  134;  89,  149;  90, 
134;  91,  175;  93,  173;  93,  187;  94,  172;  96,  196; 
96,  175;  97,  222;  98,  219;  99,  262,  265;  00,  287; 
01,  320;  03,  247;  03,  263;  04,  256,  261,  1574;  05, 
265;  06,  289;  07,  303;  08,  321;  09,  330;  10,  374, 
379;  11, 396;  13,  479,  483. 


Exs.— R.  (fav.),  1852.    B.  (lav.),  June  26, 1854.    (H.  D.  482,  55th,  2d.) 
a  SuUivans  Isld. 

«  From  this  date  Sullivans  Isld.  is  included. 
*Allotment. 


520    INDEX  TO  KBPOKTSj  CHIEF  OF  ENGINEEKS,  U.  S.  ARMY,  1866-1912. 


Boards: 

Convened  Apr.  24,  1878,  presented  pre.  R.,  eon- 
eurrini  in  Lt.  Col.  Gillmore's  views  as  to  the  prac- 
ticability of  the  j.  system,  for  imp.  to  21'  at  m.  1.  w. 
on  the  bar;  cost,  11,800,000  to  {3,000,000.  B.,  78, 
S71.  (Col.  Tower  and  Jut.  Cols.  Wnght,  Newton, 
and  Gillmore.) 

Convened  at  Washington  Nov.  ID,  1888,  by  S.  O. 
No.  60,  to  ex.  and  K.  upon  Capt.  Abbot's  revised 
proj.  lor  the  imp.  of  Charleston  H.  B.,  89,  1160, 
(Lt.  Cols.  Gillespie  and  King  and  Maj.  Post.) 

BE.  Constituted  order  Sec.  War,  estab.  harbor 
lines,  97, 1488.  (Col.  Hains,  Maj.  Bossell,  Capt. 
Abbot,  and  Lt.  Stuart.) 

BBEH.    E.,  04, 1678, 1581. 

In  charge: 

Maj.  Q.  A.  Gilhnore,  1870-87.    70, 63;  71, 69: 

Instructions  to  Capt.  Ludlow,  71, 680. 

B.  and  proj.  for  permanent  js.,  78,  554. 

B.,  71,  578;  72,  651;  73,  727;  (Lt.  Col.)  74, 
ii,  3;  76,  ii,  28;  76,  430;  77,  369;  78,  643;  79,  732; 
80,  921,  931;  81,  1043,  1064;  83,  1129;  (Col.)  83, 
873;  84, 1077;  85, 1172;  86, 1063;  87, 1126. 

Capt.  F.  V.  Abbot,  1888-97.  B.,  88,  970;  89, 
1144,  1151,  1153;  90,  1190;  91,  1467;  98,  1219;  93, 
1495;  94, 1101;  95, 1421;  96, 1189;  97, 1471. 

Maj.  E.  H.  Euflner,  1898-1900.  B.,  98, 1283;  99, 
1642,  1661;  00,  1908. 

Capt.  J.  C.  Sanford,  1900-1902.  E.,  00, 1867;  01, 
1598;  03, 1166. 

Capt.  G.  P.  Howell,  1903-07.  B.,  03,  1134;  04, 
1559, 1579;  05, 1250;  06, 1181;  07, 1267. 

Capt.  E.  B.  Stuart,  1908.    B.,  08, 1324. 

Capt.  Earl  I.  Brown,  1909.    B.,  09, 1314. 

Capt.  E.  M.  Adams,  1910.    B.,  10, 1466. 

Col.  Dan  C.  Eingman,  1911.    B.,  11, 1585. 

Maj.  G.  P.  HoweU,  1912-.    B.,  13, 1805. 

Capt.  W.  Ludlow,  71,  69;  73,  68.    K.,  71,  580. 

Eppley  and  Guerrero,  71, 684. 

Capt.  D.  P.  Heap,  73, 68;  74, 76. 

Lt.  F.  A.  Mahan,  74, 76. 

Capt.  J.  W.  Cuyler,  74, 76.    E.,  74,  ii,  4. 

Capt.  J.  C.  Post,  74,  76.  B.,  77,  369;  78,  S46; 
79,  736;  80,  929;  83,  880,  883. 

6.  Daubeney,  current  observations,  78,  644. 

Capt.  B.  D.  Greene.    B.,  81, 1055;  83, 1136. 

Lt.  T.  N.  Bailey.    B.,  83,  879;  84, 1086. 

Lt.  F.  V.  Abbot.  B.,  8S,  1182;  86,  1073;  87, 
1133. 

J.  P.  Allen.  E.,  88, 975;  89, 1147;  90, 1193;  91, 
1471;  93,  1224;  93,  1604;  94,  1107;  96,  1427;  96, 
1199;  97,  1477;  00,  1870,  1909;  01,  1601;  03,  1169; 
03, 1136:  04, 1581. 

E.  O.  Patterson.    B.,  93, 1608. 

ESTIMATES.    (See  Private  work.) 

Capt.  Ludlow,  1871,  removing  wrecks,  125'  of  j., 
and  dr.  Beach  Chan.,  $100,750,  71,  584.  Maj.  Gill- 
more,  $76,700,  71,  69,  70,  679. 
Maj.  Gillmore,  1873,  removing  wrecks  in  Beach 
Chan,  and  dr.,  $13,000,  73, 731;  removing  76'  of  j.  in 
Beach  Chan.,  $5,000,  73,  731. 

Lt.  Col.  Gillmore,  1874,  removing  60'  more  of  j. 
in  Beach  Chan.,  $10,000,  74,  ii,  6. 

Lt.  Col.  Gilhnore,  1875,  add'l  dr.  in  H.,  $25,000, 

76,  ii,  31. 

Lt.  Col.  Gillmore,  1876,  add'l  for  removing  new 
shoals,  $10,000,  76,  431. 

Lt.  Col.  Gillmore,  1877,  add'l  for  removing  j., 
15,000,  77,  370. 

Lt.  Col.  Gillmore,  1878,  permanent  works,  low  js., 
$1,800,000;  permanent  works,  js.  full  height,  J4,- 
278,000,  78,  545,  570. 

Orig.  est.  for  removing  9  wrecks  and  126'  of  j. 
stated  at  $74,000  to  $76,000,  73,  68,  727;  74,  ii,  3; 

77,  370.    Exceeded  in  1876  by  $9,700,  76,  ii,  30; 
in  1878  by  $17,000,  79, 96. 

By  Capt.  Adams,  1909,  submitted  in  response  to 
Senate  resolution,  1909,  ordering  E.  upon  proposed 
further  imp.  of  U.;  est.,  $360,000,  and  $60,000  an. 
mainten.,1 10, 379. 


EXFENDITUBES. 

By  B.C.,  $200,000.  By  city,  $25,000,  78, 552.  Bv 
U.  8.,  1871-78,  $93,000, 79, 96;  $93,700,  79, 731.  List 
of  expend,  by  contractor  in  removing  wreck  of 
monitor  Patapsco,  73, 730. 

LEGISLATION. 

Resolution  of  US.  Senate,  1878,  calling  for  infor- 
mation regarding  permanent  works,  78,  653. 

OBSTRUCTIONS. 

Br.  across  the  cove  in  rear  of  Sullivans  Isld.  partly 
finished  and  then  abandoned;  steps  taken  by  War 
Dept.  to  have  the  obstr.  removed,  m  1894, 94, 1106. 

OPEBATIONS. 

Suspended  from  1854  to  1870,  66, 3;  70, 31  63 

1869-71.    Ex.  and  sor.  made,  70, 31,  63 '     ' 

1871-73.    5  wrecks  removed,  73, 651. 

1872-73.  4  wrecks,  613  0.  y.  st.  Irom  i..  and  laa 
1.  f.  j.  removed,  73,  728.  J ,      "  lou 

1873-74.  4  wrecks  removed;  738  c.  y.  st.  from 
j.  removed,  74,  ii,  4. 

1874-76.  1  wreck  removed;  3,376  c.  y.  st  from 
j.  removed,  1,016  c.  y.  of  which  were  piled  on  1  • 
pier  head  buUt,  76,  ii,  28,  29. 

1876-76.  2,667  c.  y.  st.  from  j.  removed,  9,632 
u.  y.  dr.,  76,430. 

1876-77.  4,800  c.  y.  st.  from  j.,  and  185  1  f  j 
removed;  680  c.  y.  dr.,  76, 69,  77, 369. 

1877-78.  200  c.  y.  St.  from  j.,  and  30  1.  f.  j.  re- 
moved; a  few  c.  y.  dr.,  78, 543. 

1878-79.  N.  j.  laid  for  4,096  1.  f.,  h.  4'  to  5', 
under  a  new  proj.  for  imp.  entrance,  79, 96, 731. 

1879-80.    N.  and  s.  Js.  in  progress,  80, 927. 

1880-81.  36,789  c.  y.  St.  deposited  in  n.  and  s. 
js.;  dr.  on  bar,  81, 1044, 1046,  1047.  324 1.  f.  of  log 
j.  built  and  covered  with  496  c.  y.  of  riprap  st.,  81. 
1066. 

1881-83^  N.  j.  extended  2,319  1.  f.,  s.  j.  ex- 
tended 3,209  l.f.;  spurj.  built,  83, 1137;  28,387  c.y. 
riprap  st.  deposited  upon  n.  j.,  83, 1131;  23,030  c.  y. 
riprap  st.  deposited  upon  s. }.,  83, 1132. 

1883-83.  Extension  of  bottom  course  of 
granite  j.  2,667 1.  f.,  and  enlarging  fotmdation  course 
of  work,  36,763  o.  y.  of  riprap  st.  placed,  83, 876. 

1883-84.  Bottom  course  of  s.  j.  extended  816 
1.  f.  seaward  and  613  1.  f.  landward;  33,169  s.  y.  log 
and  brush  placed;  17,299  c.  y.  riprap  st.  laid  over 
mattresses,  84, 178;  183  c.  y.  of  riprap  st.  distributed 
over  portions  of  second  spur  j.,  SulUvans  Isld.,  84, 
1081. 

1884-85.  Bottom  course  of  s.  j.  extended  2,288 
1.  f.;  69,398  s.  y.  log  and  brush  mattress  overlaid 
with  26,183  c.  y.  of  riprap  St.;  8,929  c.  y.  dr.  between 
js.;  962 1.  f.  of  spur  dike  built,  85, 1175. 

1885-86.  Work  continued  on  n.  j.;  foundation 
of  s.  j.  extended  seaward  43';  ridge  of  riprap  de- 
posited upon  existing  work;  18,289  s.  y.  of  log  and 
brush  mattress  and  16,341  c.  y.  of  riprap  st.  put  in 
the  2  js.;  76,620  c.  y.  dr.  between  js.,  86, 176, 177; 
the  outer  end  of  n.  j.,  14,327'  from  SuUivans  Isld. 
and  within  1,200'  of  the  outer  18'  curve;  the  outer 
end  of  s.  j.,  16440'  from  Morris  Isld.  and  2,500'  from 
outer  18'  curve,  80, 176. 

1886-87.  19,077  s.  y.  of  mattress  and  13,227 
c.  y.  of  St.  added  to  n.  j.;  18,621  s.  y.  mattress  and 
9,608  c.  y.  of  St.  added  to  s.  j.;  no  add'l  extension 
seaward  made.  Total  materisd  used  in  the  constr. 
of  the  js.,  480,814  s.  y.  of  mattress,  260,969  c.  y.  of 
st.  87  1128. 

1887-88.'  7,177  0.  y.  st.  and  926  s.  y.  log  mat- 
tress placed  in  s.  j.;  7,613  c.  y.  st.  used  on  s.  j.,  88, 
972. 

1888-89.  1,291 1.  riprap  deposited  at  outer  end 
ofs.j.,  89,1146. 

1889-90.  21,363  t.  riprap  deposited  at  outer 
end  of  n.  j.,  and  34,012 1.  upon  s.  j.;  66,626  c.  y.  dr., 
90  1190 ' 

1890.^91.  43,264  t.  st.  deposited  on  s.  j.  and  m 
the  main  ship  chan.;  47,626  c.  y.  dr.  from  main 
ship  Chan.,  91, 1468. 


1  S.  D.  300, 61st,  2d. 


rSee  pp.  14-22  fori 
Lexplanatlons,  ete.J 
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1891-93.  21,72Q  t.  St.  deposited  In  s.  j.  under 
contract,  and  62,439  t.  by  Ured  labor;  32,966 1.  st. 
deposited  in  n.  j.  under  contract,  and  1,202  t.  hj 
hired  labor,  92, 1224. 

1893-93.  105,278  t.  oJ  St.  placed  in  n.  j.,  54,278 
t.  in  the  s.  ].,  and  325,222  c.  y.  dr.,  93, 1605. 

1893-94.  49,403 1.  ol  st.  placed  in  n.  j.  and  also 
4,479  s.  y.  mattresses;  164,829  t.  of  st.  placed  in  s.  ]. 
and  also  23,285  s.  y .  mattresses;  503,065  c.y .  dr. ,  94, 
1107, 1108. 

1894-95.  53,073  t.  of  st.  and  6,142  s.  y.  mat- 
tresses placed  in  n.  j.  and  93,251  t.  of  st.  m  s.  j.; 
592,562  c.  y.  dr.,  95, 1427, 1428. 

1895-96.  465  t.  of  st.  placed  in  n.  j.  and  4,975 
t.  in  s.  j.;  493,735  o.  y.  dr.,  96, 1200. 

1896-97.  2,316  t.  of  large  st.  placed  in  n.  j., 
dredger  repaired,  and  385,882  c.  y.  dr.,  97, 1478. 

1897-98.  9,348  t.  of  St.  placed  in  n.  j.,  dredger 
repaired,  and  390,270  c.  y.  dr.,  98, 1283. 

1898-99.    271,000  c.  y.  dr.,  99, 1542. 

1899-00.    253,400  c.  y.  dr.,  00, 1867. 

1900-01.  Dr.  Charleston  removed  287,206  o.  y., 
01, 1598. 

1901-03.  Drs.  Charleston,  Winyah  Bay,  and 
Cape  Fear  removed  256,896  o.  y.,  02, 1166. 

1903-03.  Drs.  Charleston  and  Cape  Fear  re- 
moved 288,965  o.  y.,  03, 1134. 

1903-04.  New  dr.  Gen.  Abbot  completed;  dr. 
Charleston  removed  415,807  o.  y.,  and  dr.  Gen. 
Abbot  removed  101,622  o.  y.,  04, 1559. 

1904-05.  Dr.  Charleston  removed  325,710  c.  y., 
and  dr.  Gen.  Abbot  594,268  o.  y.,  05, 1250, 1251. 

1905-06.  Dr.  Gen.  Abbot  removed  678,155  o.  y., 
06, 1181. 

1906-07.  Dr.  Oen.  Abbot  removed  143,411  o.  y., 
07, 1267. 

1907-08.  Dr.  Winyah  Say  removed  148,280 
c.  y.;  26' proj.  done,  08, 1324. 

1908-09.  Dr.  Winyah  Bay  removed  85,591  c.  y. 
in  mainten.  of  26'  pro].;  dr.  Sumter  (formerly  Gen. 
Abbot)  laid  up,  09, 1314. 

1909-10.  Dr.  Winyah  Bay  removed  22,194 
c.  y.;  tide  gauge  house  buUt  and  tide  gauge  in- 
stalled, 10, 1455. 

1910-11.  Wharf  leased,  coal  crane  purchased, 
C(m1  bins,  chutes,  and  track  constr.;  handling  coal 
for  drs.  begun  Nov.,  1910;  drs.  Sumter,  Charleston, 
and  Winyah  Bay  removed  1,212,722  o.  y.,  at  cost  of 
10.2,  10.6,  and  10.2(|!  c.  y.,  resp.;  average  cost., 
inch  all  expenses,  10.894:  c.  y.;  handling  coal  cost 
64c  t.  11  1586 

19il-13.  813,878  c.  y.  dred.  by  dr.  Sumter, 
304,724  c.  y.  by  dr.  Charleston,  and  213,636  c.  y.  by 
dr.  Winyah  Bay;  drs.  Sumter  and  Charleston  re- 
paired, the  former  having  been  injured  by  hurri- 
cane of  Aug.  27  and  28;  128,966  c.  y.  dred.  by  the  3 
drs.  from  shoals  opposite  s.  part  of  city;  repairs 
made  to  damaged  wharf,  U.  S.  tracks  and  coal  bins, 
injured  by  hurricane;  proj.  75%  done,  13,  1805, 
1806. 

PHYSICAL  CHARACTERISTICS. 

Of  H.  described,  with  list  of  wrecks  forming 
obstr.  to  navigation,  71,  581. 

Current  observations.  Beach  Chan.,  76,  431; 
North  Chan..  78, 544;  79, 731. 

Borings,  Charleston  Bar.  78, 543,  546;  79, 96,  731. 

Of  Beach  Chan.,  74,  li,  4;  76,  431;  78,  646,  660. 

Chan,  and  bar,  78,  644;  described  and  discussed 
by  U.  Col.  Gilhnore,  78,  555. 

Table  of  mean  l.rw.  d.  in  ehan.,  1821  to  1877,  78, 
567. 

Capacity  of  tidal  basin,  78,  557. 

Changes  in,  notes.  83, 1134. 

Reference  made  to  B.  of  commission,  headed  by 
Prof.  Bache,  U.  S.  C.  S.,  rendered  in  1852,  71,  583; 
78, 654. 

Marls  from  borings,  79,737;  analysis  of  same,  79, 
739 

Description  of,  93, 1502;  94, 1106, 1109;  95, 1423, 
1429;  96,  1200;  97,  1478;  98,  1823;  99,  1652;  00, 
1871;  11,  397. 

Current  measurements,  93, 1506. 

Barometer  readings  and  wind  velocities,  94, 1103. 

Tidal  observations,  94, 1103, 1104,  1109;  95, 1425, 
1429;  96, 1200;  97, 1478. 


Description  of  Charleston  H.  to  Alligator  Creek, 
00, 1910. 

Chan,  secured  at  1912,  28'  x  260'  m.  1.  w.,  gain  in 
d.  along  the  central  line  in  past  year  ol  about  10', 
12.  428. 

Mean  range  of  tide,  6.2',  13,  482. 

Deterioration  of  28'  Chan,  from  scour,  13, 1806. 

Hurricane  of  Aug.  27-28,  1912,  caused  consider- 
able damage,  13, 1806. 

PRIVATE  (CITY  AND  STATE)  WORK.  (See 
Estimates.) 

City  authorities  contracted  with  B.  Maillefert  to 
dr.  main  ship  (Pumpkin  Hill)  chan.  to  20'  m.  h.  w., 
or  16'  at  m.  1.  w.,  74,  ii,  5;  76,  ii,  29.  B.  on  this 
Chan.,  comparing  it  with  Beach  Chan.,  75,  ii,  30. 
No  perceptible  imp.  after  a  year's  work,  76,  431. 

By  State  and  city,  78,  552. 

PROJECTS. 

By  Capt.  Ludlow  and  Maj.  Gillmore,  in  1870, 
removing  wrecks,  126  1.  f.  of  Bowmans  j.,  and  dr. 
Beach  Chan.,  73,  652.  Modifications  of  thfe  proj., 
74,  76,-il,  3,  4,  5;  75, 82,  ii,  29;  77,  67. 

By  Lt.  Col.  Gillmore,  1878,  estab.  and  permar 
nently  maintaining  a  practicable  chan.  across  the 
bar  of  not  less  than  21'  at  m.  1.  w.,  v/ith  2  converg- 
ing js.  of  random  st.  on  brush  and  log  mattresses, 
an  opening  between  the  ends  of  the  js.  of  about 
2,900';  est.,  $3,000,000,  78,  558,  672;  86,  176;  87, 
1135. 

Lt.  Col.  Gillmore,  1880,  protection  of  s.  shore  of 
Sullivans  Isld.  with  3  log  and  riprap  spur  js.,  160' 
to  180'  1.,  at  right  angles  to  the  shore  line;  est., 
16,000,  80, 931. 

In  1889,  est.  that  to  bring  the  js.  to  1.  w.  level 
throughout  would  require  $2,648,000  in  addition 
to  prior  app.,  making  total  est.,  if  js.  left  at  m.  1.  w. 
level  throughout,  $4,380,500, 89, 1144;  90, -1190;  91, 
1467,  1470;  93, 1220. 

U.  S.  dr.  discontinued  and  the  work  ordered  to 
be  done  by  continuing  contract,  act  July  13,  1892, 
93,  1496. 

In  response  to  Cong,  resol.,  1898,  Maj.  Euffner 
est.  cost  of  chan.  26'  m.  1.  w.,  Charleston  H.  to 
ocean,  $2,408,662,  99,  1565. 

Act  Mar.  3, 1899,  au.  dr.  26'  x  600'  chan.,  entrance 
to  Charleston  H.,  embracing  use  of  seagoing  suction 
drs.,  to  be  built,  13,480. 

Maj.  Ruflner  est.,  1899,  $281,600  for  a  6'  x  75'  chan., 
Charleston  H.  to  Alligator  Creek,  00, 1909. 

By  Capt.  Adams,  au.  act  June  26,  1910,  entrance 
chan.  28'  X  1,000'  (beyond  js.)  and  500'  w.  between 
them  m.  1.  w.;  est.,  $371,616,  and  $40,000  an.  main- 
ten.,'  10, 375. 

Act  July  26, 1912,  au.  completing  20'  x  240'  chan., 
Ashley  B.,  S.  C,  up  to  Standard  Wbarf;^  est., 
$61,160,  13,  481. 

Act  July  25,  1912,  au.  imp.  Shipyard  Creek,  dr. 
chan.  15'  x  100'  through  upper  mouth  of  creek; 
est.,  $5,000,8 13,  481. 

SURVEYS. 

Ex.  or  sur.  commenced,  70,  63;  $3,000  all'd,  71, 
580. 

Sur.,  Beach  Chan.,  78,  643,  547. 

Field  work  and  sur.  of  outer  and  inner  Hs.  and 
the  bar,  83, 1130. 

General  sur.  of  outer  H.,  incl.  the  bar  and  its  ex- 
terior slope,  commenced,  83,  875;  completed,  84, 
1085. 

Ex.  into  condition  of  n.  and  s.  js.,  84, 1081, 1088. 

Resur.  of  area  between  sea  and  portions  of  js., 
85, 1177;  86, 1076;  87, 1132. 

Sur.  made  from  1893  to  1898,  93,  1502;  94, 1109; 
95,  1425,  1428;  96,  1200;  97,  1487;  98,  1283;  99, 
1643. 

Ex.  and  sur.  of  waterway,  Charleston  H.  to  Alli- 
gator Creek,  S.  C,  to  ascertain  cost  of  imp.,  au.  act 
Mar.  3, 1899;  ex.  only  considered  necessary;  made, 
1899,  by  Maj.  Ruflner  (R.  fav.;  see  Projects),  00, 
1908. 

Au.  act  June  13,  1902,  ex.  for  H.  of  refuge;  made 
by  Capt.  Sanford;  est.,  $371,616,  and  $40,000  an.  for 
mainton.,1  04,  261, 1575. 

Made  by  Capt.  Howell,  07, 1267. 


1  H.  D.  499,  58th,  2d. 


'  E.  and  H.  Com.  Doc.  No.  4,  62d,  2d. 


•  Sen.  D.  360,  62d,  2d. 
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Sur.  of  Chan,  and  sur.  for  readjustment  of  H. 
lines  made  by  Capt.  Stuart,  08, 1324. 

Sur.  made  indicated  that  full  chan.  of  26'  x  600' 
maintained,  09, 1314. 

Made  by  Capt.  Adams  to  secure  data  for  28'  proj., 
10, 1455. 

Sur.  made,  1911,  shows  chan.  26'  x  600'  across  bar 
of  eastern  chan.,  11, 1S86. 

Pre.  ex.,  with  plan  and  est.,  for  seciu-ing  30',  au. 
act  June  25, 1910;  R.  by  Capt.  Adams,  Dec.  7  and 
Dec.  31, 1910 » (est.  latter  date,  $350,000),  and  Col. 
Kingman,  1911,  est.,  $140,000  lor  further  imp.  in 
addition  to  amount  unapp.  for  28'  proj.,'  18, 483. 

Cong,  docs.,  etc.,  relatmg  to  exs.,  surs.,  plans,  etc, 
12, 481. 


Maps:' 

Sketch,  approaches  to  Charleston  H.,  66. 

Plan  and  sections  of  bar,  78,  570. 

Two  maps  showing  site  and  section  of  the  n.  j., 
79,  734. 

Sketch  showing  mattress  used  in  the  n.  j.,  79, 
736. 

80,  926;  81,  1052;  83,  1136;  83,  878;  84,  1088; 
85,1180;  86,1076;  87,1132;  88,974;  89,1146;  90, 
1192;  91, 1470;  93,  Atlas,  45,  46,  47;  93, 1504;  94, 
1110;  95,  1432;  96,  1204;  97,  1478;  98,  1284;  99, 
1546;  00, 1870;  01, 1602;  03, 1170. 


N-303(b)     CHAELESTON,  S.  C.     (Waterways  from  Colum- 
bia and  Camden  to.) 


ENGINEERS. 
Chief  of  Engineers.    R.,  13,  484. 
In  cbaTge: 

Col.  Dan  C.  Eingman,  13,  463. 
Maj.  G.  P.  Howell,  13, 463. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  waterways 
trom  Columbia  and  Camden,  to  Charleston,  S.  G. 
(R  to  come),  13,484. 


N-203(c)       CHARLESTON    NECK,     S.     C, 

ACEOSS. 


SHIP     CANAL 


COMMERCE. 

Benefits  to,  from  constr.  of  canal,  81, 1165. 

ENGINEERS. 

Chief  of  Engineers.    R.,  80, 132;  81, 179. 
In  charge.    Lt.  Col.  Q.  A.  Gilhnore,  1880.    R., 
81, 1164. 

PHTSICAl  CHARACTERISTICS. 

Charleston  Neck  and  its  surroundings;  neck  a 

■  narrow  peninsula  extending  down  into  Charleston 

H.  in  a  s.  or  se.  direction— bounded  on  w.  side  by 

Ashley  R.  and  on  e.  by  Cooper  E.  and  a  branch  of 

the  same  called  Town  Creek,  81, 1165. 


PLANS. 

By  Capt.  Post,  canal  of  20'  d.  at  m.  1.  w.,  bottom 
w.  of  200',  with  tide  gates  at  each  end;  est.,  $439,789, 
81, 1167. 

PRIVATE  (STATE)  IVORE. 

App.  of  $15,000  by  S.  C.  toward  constr.  of  canal, 
81, 1167. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  CoL 
Gilhnore,  1880,  80, 132. 
Location  selected  for  ship  chan.,  81, 1165. 


N-304     CHAELESTON,     S.    C,    AND    BEAUFOET,    S.   C. 
(Inland  Waterway  between.)^ 


APPROPRIATIONS. 

1902,     $30,000,03,1172. 
1905,       20,000,  06, 1256. 

Total,    50,000 

COMMERCE. 

C,  1906,  did  not  need  add'l  work  at  that  time,  06, 
291. 

CONTRACTS. 

1906.    P.  S.  Ross,  dr.,  17  and  20*  c.  y.,  06, 1256- 
P.  S.  Ross,  dr.,  17  and  20i|;  c.  y.,  06, 1184. 

ENGINEERS. 

Chief  of  Engineers.    R.,  03,  249;  03,  255;  04, 
259;  06,  268;  06,  290. 

In  charge  (see  Mosquito  Creek); 
Capt.  J.  C.  Sanlord,  1902.    R.,  03, 1171. 


Capt.  G.  P.  Howell,  1903-06.  R.,  03,  1138;  04, 
1563;  05, 1255;  06, 1184. 

OPERATIONS. 

1904-05.  67,906  c.  y.  dr.,  05, 1255. 
1905-06.  153,213  c.  y.  dr.,  06, 1184. 

PHYSICAL,  DATA. 

Waterway  a  series  of  creeks,  sounds,  bays,  etc., 
with  6'  except  in  Wappoo  Cut,  Church  Flats. 
Mosquito  Creek,  and  Brickyard  Creek. 

Description  of,  06, 290. 

PROJECT. 

For  canal  connecting  South  Edisto  and  Ashepoo 
Rs.  at  or  near  FenwiclK  Isld.  to  avoid  difficult 
passage  through  Mosquito  Creek;  est.,  $61,600,* 
plan  of  Col.  Gillmore,  03, 250. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
06,  291. 


1  S.  Doc.  350,  62d,  2d. 
SH.  D.288,62d,2d. 


» Including  Wappoo  Cut  in  1906. 
*  H.  B.  D.  117, 60th,  1st. 


rSeepp.  14-22  fori 
Le:splanations,  etc. J 
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N-304(b)    ORANGEBURG  TO  CHARLESTON,  S.  C. 

ways.) 


(Water- 


ENGINEEKS. 
Cblet  ol  Engineers.    B.,  13,  484. 
In  charge.    Maj.  G.  P.  Howell,  13,  463. 

StTEVET. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  ol  water- 


ways from  Orangeburg  to  Charleston,  S.  C,  includ- 
ing cut-ofl  or  canal  from  Edisto  K.  to  Ashley  E 
with  view  to  providing  a  more  direct  route  he- 
tween  said  cities  than  that  afforded  by  existing 
Chans.,  18,  484. 


N-305 


COOPER  RIVER,  S.  C. 


ENGINEESS. 

Cblet  of  Engineers.    R.,  10,  379. 

In  charge.    Capt.  E.  M.  Adams,  1910,  10,  361. 

PROJECT. 

Capt.  Adams  proposed,  1910,  imp.  for  naval  pur- 
poses up  to  naval  station;  est,  il75,000,i  10, 379. 


SURVEY. 

Au.  act  Mar.  3,  1909;  made,  1909-10,  by  Capt. 
Adams,!  10, 379.  •     3       v 

Maps.i 


N-306 


SHIPYARD  RIVER  (Creek),  S.  C. 


COMMERCE. 

Details." 

ENGINEERS. 

Chief  of  Engineers.    K.,  OS,  323. 

In  charge.    Capt.  G.  P.  Howell,  08,  306. 

PHYSICAL,  DATA. 

Trib.  to  Cooper  B.,  Charleston  H.;  details.' 


SURVEY. 

Pre.  ex.  au.  act  Mar.  2, 1907.  R.,  by  Capt.  Howell' 
(untav.),  08,  323. 

Supplemental  reports  requested  by  sen.  comm. 
on  commerce  by  Capt.  Adams,  Apr.  27,  1910,  con- 
curred in  by  BEEH.,  Apr.  3,  1911,  recom.  chan. 
16'  X  100',  cost  JS,000,  to  be  delerred  until  local 
interests  are  willing  to  release  U.  S.  from  all  claims 
for  damage. " 

Map.8 


N-207 


SHEM  RIVER,  S.  C. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  08;  323. 


In  charge: 

Capt.  G.  P.  Howell,  08,  306. 
Capt.  E.  E.  Stuart,  08, 306. 

PHYSICAL  DATA. 

Shem  K.  or  Cr.  flows  around  n.  side  of  village  ol 


Mt.  Pleasant  into  Hog  Isld.  chan.,  or  into  Cooper 
E.,  in  vicinity  of  Charleston.^ 

SURVEY. 

Ex.  and  sor.  au.  act  Mar.  2,  1907.    R.  by  Capts. 
Howell  and  Stuart*  (unfav.),  08, 323. 


N-314 


ASHLEY  RIVER,  S.  C. 


APPROPRIATIONS. 

1880,  $1,000,80,933. 

1881,  1,500,81,1068. 
1884,  2,000,  84, 1098. 
1886,   1,000,  86, 1082. 

Total,    5,500 

COMMERCE. 

Local,  73, 756. 
C.  of  the  E.,  88,984. 

1892-93,  465,000  t.,  93,  1512;  1893-^4,  525,000  t., 
94, 1115. 
DetaUs,  1900,  400,000H- 1.,  01, 1622. 

CONTRACTS. 

1888.   Charleston  Dredging  Co.,  dr.,  17*  c.  y., 
88, 1140. 
1885.    Boss  &  Santord,  dr.,  200  c.  y.,  86, 1082. 


ENGINEERS. 

Chief  of  Engineers.  B.,  73,  70;  80, 127;  81, 
170;  82,  166;  83,  175;  84,  182;  85,  180;  86,  179; 
87,  142;  88,  136;  89,  151;  90,  136;  91,  176;  98, 
174;  93,  188;  94,  172;  95,  197;  99,  292;  01,  324, 
1619. 

In  charge: 

Lt.  Col.  Q.  A.  Gillmore,  1873-87,  73,  70.  B,  73, 
756;  80,  932;  81, 1067;  88, 1138;  83,  892;  84, 1097; 
86, 1188;  86, 1080;  87, 1141. 

Capt.  F.  V.  Abbot,  1888-95.  R.,  88,  983;  89, 
1166;  90,  1205;  91,  1476;  98,  1229;  93,  1512;  94, 
1114;  95,  1433. 

Capt.  J.  C.  Sanford,  1901.    E.,  01, 1620, 1623. 

Capt.  B.  D.  Greene.    R.,  81, 1068;  83, 1140. 
Lt.  F.  V.  Abbot.    B.,  85, 1190. 
J.  P.  AUen.    R.,  93, 1513;  01, 1625. 


iH:.D.947,61st,2d.        s  S.  D.  350, 82d,  2d.         '  H.  D.  452,  60th,  1st.        i  H.  D.  224,  60tli,  1st. 
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ESTIMATES.    (See  Projects.) 

By  Maj.  GUlmore,  for  dr.  25,000  c.  y.,  $10,000,  73, 
756. 

OPEKATIONS. 

1881-82.  No  previous  operations;  13,658  c.  y. 
dr.,  opening  a  clmn.  across  tlie  shoal  at  the  Wando 
Phosphate  Works  11'  x  100',  83, 1139. 

1885-86.  8,566  c.  y.  dr.  from  shoal  near  Stono 
Phosphate  Worlcs  in  the  formation  of  cban.  11'  x  210' 
m.  1.  w.,  86, 1081. 

1886-87.  Available  funds  held  until  condition 
of  imp.  Chan,  requires  further  expend.,  87,  142, 
1141. 

1893-93.  4,001  c.  y.  dr.,  and  the  pro],  com- 
pleted, 93, 1612. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  73,  756;  01, 1620. 


FBOJECTS.    (See  Estimates.) 

By  Lt.  Col.  Gillmore,  1873,  dr.  Chan.  11'  d.  m.  I.  w. 
across  shoals  of  Accabee  and  the  Wando  Phosphate 
Works;  est.,  $16,000,  73,  766;  86, 179;  87, 1141. 

By  Capt.  Santord,  1900,  dr.  cban.,  various  d.  and 
w.,  Charleston  H.  to  Ashley  phosphate  wharf;  and 
clearing  snags  from  chan.,  Gregg  Mine  to  Bacons 
Br.;  est.,  $264,396.29,  01, 1623. 

SURVEYS. 

Sur.  completed,  1873,  73, 70,  7,56. 

Stadia  sur.  of  upper  K.,  88, 983. 

Ex.  and  sur.,  Charleston  H.  to  Bacons  Br.,  au. 
act  June  6, 1900;  made,  1900,  by  Capt.  Sanford,i  01, 
1619, 1626. 

Supple.  B.  requested  by  B.  and  H.  comm.  B. 
by  BERH.,  Feb.  12, 1912. 

Recom.  imp.  Standard  Wharf  to  mouth,  chan. 
20'.  X  240';  cost,  $51,150.» 


N-215 


WAPPOO  CUT,  S.  C. 


APPBOPBIATION  S. 

1881,  $10,000,  81, 1070. 

1882,  10,000,83,1142. 
1884,  3,000,84,1092. 
1886,    5,000,86,1079. 

5,000,88,982. 
10,000,90,1228. 
10,000,93,1232. 

7,000,  95, 1435. 

2,600,96,1206. 

8,000,03,1171. 
*2,600,  10,1457. 


1890, 
1892, 
1894, 
1896, 
1902, 
1905, 


Total,    73,000 

COMMERCE. 

C.  importance  of  the  cut,  88,  981. 

In  1892-93,  141,000  t.,  93, 1514;  1893-94,  242,000  t., 
94,  1116;  1894-95,  238,360  t.,  96,  1435;  1895-96, 
250,230  t.,  96, 1205. 

CONTRACTS. 

1883.  Charleston  Dredging  Co.,  dr.,  16,  18,  and 
20i|;  c.  y.,  according  to  distance  to  which  material 
removed,  83,  886. 

1885.  Ross  &  Sanford,  dr.,  17,  19,  and  21$  o.  y., 
according  to  distance  to  which  material  removed, 
86, 1079. 

1888.  A.  M.  Bangs,  revetting  banks,  $3,274,  89, 
1198. 

1890.    T.  Young,  dr.,  24*  c.  y.,  91, 1479. 

1893.  T.  Young,  dr.,  230  c.  y.;  placing  st.  on 
bank  and  in  dam,  $3.10  c.  y.;  mattresses  in  place, 
$1.10  s.  y.  ($13,660),  93, 1615. 

1894-95.  I.  H.  Hathaway  &  Co.,  revetting 
banks,  95, 1436. 

1897.  Morris  &  Cummings  Dredging  Co.,  dr., 
12i|;  c.  y.,  97, 1480. 

1904.    P.  S.Ross,  dr.,  2200.  y.,  06, 1254. 

1910.  Simons-Mayrant  Co.,  dr.,  19J0  c.  y.,  10, 
1457. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  80, 132;  81, 171;  83, 
166;  83,  173;  84,  180;  85,  179;  86,  178;  87,  141; 
88,  136;  89,  156;  90,  140;  91,  176;  93,  174;  93, 
188;  94,  173;  95,  197;  96,  176;  97,  223;  98,  220; 
99,  253;  00,  289;  01,  322;  03,  249;  03,  255;  04, 
268;  06,  267;  10,  376. 

In  charge: 

Col.  Q.  A.  Gillmore,  1880-87.  B.,  81, 1069,  1070; 
83, 1140;  83, 884;  84, 1089;  86, 1186;  86, 1077;  87, 
1138. 

Capt.  F.  V.  Abbot,  1888-97.  B.,  88,  980;  89, 
1196;  90,  1227;  91,  1477;  93,  1231;  93,  1514;  94, 
1116;  96, 1434;  96, 1205;  97, 1479. 


Maj.  E.  H.  RufEner,  1898-99.  E.,  98,  1286;  99, 
1546. 

Capt.  J.  C.  Sanford,  1900-02.  B.,  00,  1872;  01, 
1603;  03, 1171. 

Capt.  G.  P.  Howell,  1903-05.  B.,  03,  1138;  04, 
1662;  06,  1264. 

Capt.  E.  M.  Adams,  1910-.    B.,  10, 1457. 

Assistants: 

Capt.  B.  D.  Green.    E.,  81, 1070. 
Capt.  J.  C.  Post.    B.,  81, 1072. 
U.  T.  N.  Bailey.    E.,  83, 886;  84, 1092. 
Lt.  F.  V.  Abbot.    B.,  86, 1188;  86, 1080. 
J.  P.  Allen.    B.,  90,  1228;  91,  1479;  93,  1516; 
94, 1117;  96,  1436;  96,  1206;  97,  1482. 

OPEBATIONS. 

1883-83.  91,210  c.  y.  dr.  from  chan.  in  Elliots 
Cut,  83, 887. 

1883-84.  10,746  0.  y.  dr.  from  Wappoo  and 
Elliots  Cut;  44  snags  removed  from  various  points 
in  chan.,  84,1090. 

1886-86.  Resur.  made  and  16,000  c.  y.  dr.,  86, 
1078. 

1887-88.  20,195  c.  y.  dr.  from  EUiot  and  Marsh 
Cuts,  88,  981. 

1888-89.  1,300  1.  f.  of  bank  of  ElUots  Cut 
graded  and  covered  with  st.,  89, 1197. 

1890-91.  33,614  c.  y.  dr.,  21  trees  and  stumps 
and  8  cords  of  brush  removed  from  bank  at  Elliots 
Cut,  91, 1479. 

1893-93.  Brush  and  St.  dam  220'  1.  built,  800 
1.  f.  bank  revetted  with  St.,  and  460  1.  f.  bank  pro- 
tected at  the  toot  of  the  slope;  13,083  c.  y.  dr.,  93, 
1516. 

1894-96.  32,412  c.  y.  dr.,  and  2,060  c.  y.  St. 
used  in  revetting,  95, 1436. 

1896-97.    11,909  c.  y.  dr.,  97, 1482. 

1897-98.  472  s.  t.  of  riprap  St.  used  in  revettinS, 
98  1287 

1900.«1.    2,770  0.  y.  dr.,  01, 1603. 

1904-05.    31,574  c.  y.  dr.,  06, 1254. 

1909-10.    10,871  c.  y.  dr.,  10,  377. 

PHYSICAL  DATA. 

Narrow,  tortuous  tidal  stream  connecting  Ashley 
and  Stono  Rs.,  and  forms  portion  of  only  inland 
route  for  navigation  bet.  Charleston  H.  and  country 
s.  ofit;  details,  81,1070. 

PROJECTS. 

By  Col.  Gillmore,  1880,  imp.  of  Wappoo  Cut  by 
excavation  of  a  chan.  6'  x  90' 1.  w.  from  the  d.  w.  of 
the  Ashley  to  that  of  the  Stono  R.;  also  for  1,600 
1.  f.  of  j.  oonstr.  at  either  end  of  the  proposed  chan. 
and  70O 1. 1.  of  bulkhead  to  close  tidal  branch;  est., 
$34,000,  81, 1073.  Increased  $4,000  in  1886, 86, 1187; 
87, 1138, 1139. 


1 H.  D.  lis,  56th,  2d. 


>  R.  and  H.  Comm.  Doc.  4, 62d,  2d. 
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Proj.  revised,  1888,  as  follows:  To  secure  a  chan. 
w.  of  60'  bet.  l.-w.  lines,  building  2  training  walls  at 
the  Stono  E.  entrance,  revetting  with  st.  both 
banks  of  Elliots  Cut,  making  a  cut  through  the 
marsh  just  e.  of  Elliots  Cut,  and  constr.  2  closing 
dams,  building  a  slight  dam  near  the  w.  end  of 
Marsh  Cut,  making  a  out  7'  x  200'  m.  1.  w.  across 
Ashley  R.  Bar;  total  est.,  ind.  work  alreadv  done, 
588,000,  89, 1196;  91,  1477,  1478. 


SURVEYS. 

Au.  act  June  14, 1880;  made,  1880,  by  Lt.  Col.  Gill- 
more,  81, 1070. 

Sur.  and  ex.  made,  1894-97,  by  Capt.  Abbot,  94, 
1117:  95, 1436;  96, 1206;  97, 1482. 

Of  imp.  portions  and  entrances,  01,  1603;  03, 
1138. 

Maps.    81, 1072;  84, 1090;  91, 1479;  94, 1118. 


N-316 


STONO  RIVER,  S.  C. 


APPROPRIATION.  ENGINDKRS. 

1872,  imexpend.  balance  of  app.  for  Town  Creek  Chief  of  Engineers.    E.,  73, 68 

reapp.  by  act  June  10,  1872,  $2,845.74,  73, 68,  733.  In  charge.    Maj.  Q.  A.  GiUmore.    E.,  73,  732. 

CONTRACT.  OPEEATIONS. 

1873.  J.  Griffin,  removing  obstr.,  $2,243.95,  73,  1872-73.    Eemovlng  3  wooden  vessels  and  SCO 
732.  t.  of  sunken  logs  between  Charleston  and  Port 

Royal,  73,  68,732. 


N-316(b)     TOWN  CREEK,  COOPER  R,  AND  STONO  RIVER, 
NEAR  CHARLESTON,  S.  C.     (Removing  obstructions.) 


APPROPRIATION. 

1871,  $7,500,  71,7a 


OPERATIONS. 

1870-71.    Wrecks  removed  to  9'  water,  costing 
$4,654.26,  71,  70. 


N-219 


EDISTO  RIVER,  S.  C. 


Part. 

Titie. 

Period. 

Appropria- 

a 

Edisto  River 

1880-1906 
1888-1908 

1889 
1908-1912 

$33,785 

b 

North  Fork 

c 

North  and  South  Forks 

d 

South  Pork 

Part  (a),  N-319 


Edisto  River,  S.  C. 


APPROPRIATIONS. 

1382,  $8,000,83,889. 

1884,  5,000,84,1094. 

1886,  3,000,  86, 1084. 

1888,  5,000,88,987. 

1890,  6,000,  90, 1208. 

1892,  7,385,93,1234. 

1905,  *400,  06, 1185. 

Total,  33,785,06,1185. 

In  1895-96  the  money  remaining,  $282.35,  was 
turned  into  the  Treasury,  it  being  apparent  that 
no  further  imp.  was  advisable,  96, 1207. 

COMMERCE. 

C.  materially  benefited,  86,  1084;  prospects,  88, 
986;  prospective  development  of  timber  interests, 

m  1892-93  the  freight  carried  on  the  E.  amoimted 
to  129,125 1.,  93, 1518;  in  1893-94,  to  120,870  t.,  94, 
1120;  in  1894-95,  to  177,000 1.,  95, 1438. 

Never  any,  except  lumber;  considerable  0.  in 
prospect,  04, 1589. 

Description  of,  04, 1691. 


ENGINEERS. 

Chief  ol  Engineers.  E.,  SO,  132;  isi,  179;  83, 
174;  84, 180;  85, 181, 191;  86, 179;  87, 143, 164;  88, 
136;  89,  152;  90,  136;  91,  177;  98,  174;  93,  189; 
94, 173;  95, 197;  96, 176;  04, 261, 1586;  06,  292. 

Boards.    BERH.    R.,  04, 1688. 

In  charge: 

Col.  Q.  A.  GUhnore,  1880-87.  R.,  81,  1138;  83, 
887;  84, 1092;  85, 1190;  86, 1082;  87, 1143. 

Capt.  F.  V.  Abbot,  1888-96.  R.,  S8,  985;  89, 
1169,  2795;  90,  1206;  91,  1480;  93,  1233;  93,  1517; 
94, 1119;  95, 1438;  96, 1207. 

Capt.  J.  C.  Sanford.    R.,  04, 1586. 

Capt.  G.  P.  Howell,  1906.    R.,  06, 1185. 

Assistants: 

Capt.  J.  C.  Post.    E.,  81, 1140. 
Capt.  T.  N.  Bailey.    R.,  S3,  889;  84, 1094. 
Lt.  F.  V.  Abbot.    R.,  85, 1192;  87, 1145. 
J.  P.  Allen.    E.,  89,  1170;  90,  1208;  91,  1481; 
93, 1234;  93, 1619;  04, 1589. 
J.  D.  Aokerman.    E.,  04, 1590,  1591. 
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OBSTRUCTIONS. 

Brs.  obstr.  navigatioii,  89, 2795. 

Efforts  made,  1893,  to  obtain  eTidence  ag^nst 
peisons  in  the  habit  of  throwing  tops  of  trees  into 
the  n.,  93, 1521. 

OPERATIONS. 

1883-83.  77  snags,  124  piles,  and  248  over- 
hanging trees  remoTed,  83, 889. 

1883-84.    40  piles,   57  snags, 
hanging  trees  removed,  84, 1093. 

1884-85.  6,798  overhanging  trees  cut  down, 
4.942  snags  removed,  and  banks  trimmed,  85, 1191. 

1886-87.  5,131  trees,  logs,  stumps,  and  snags 
removed,  5  outlets  closed,  and  1  outofl  cleared, 
87, 1144, 1145. 

1888-89.  1,815  trees  and  stumps  and  87  cords 
of  snags  removed  from  the  Chan.,  and  1,041  trees 
and  212  cords  of  brush  cut  from  the  banks,  89, 1169. 

1889-90.  1,896  logs  and  trees  and  106  cords  of 
snags  removed  from  the  chan.,  and  1,425  trees  re- 
moved from  the  banks,  90, 1208. 

1890-91.  666  stumps  and  sna^  cleafred  from 
the  Chan,  on  the  North  Fork,  and  1,298  snags  and 
485  trees  from  the  chan.  and  banks  of  the  South 
Fork,  91, 1482. 

1891-93.  2,341  snags  and  47  cords  of  small 
snags  removed  from  the  chan.,  and  1,733  trees  and 
378  cords  of  brush  cleared  from  the  banks,  93, 1234. 


1893-93.  About  12,000  stumps  and  other 
obstrs.  removed  from  the  chan.  and  banks,  and 
incidental  work  due  to  malnten.  performed.  93. 
1519. 

1905-06.    Worst  obstrs.  removed,  06, 1185. 

PHTSICAL  CHABACTEBISTICS. 

Description,  81, 1138, 1141;  04, 1586, 1589. 


and   101   over-      PROJECTS. 


By  Col.  Gillmore,  1880,  enlarging  and  clearing 
chan.,  forming  new  chans.  across  necks  and  bends, 
shutting  off  lateral  chans.,  and  removing  logs, 
snags,  and  pile  obstrs.;  also  removing  sand  and 
dry  shoals,  and  constr.  deflecting  j.;  est.,  133,385. 
81, 1140;  86, 180;  87, 1143;  93, 1233. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Gillmore,  81, 1138. 

Col.  Gillmore  charged  by  act  July  5,  1884,  with 
pre.  ex.  of  North  Fork  of  Edisto  R.  in  coimties  of 
Orangeburg  and  Lexington,  85, 191. 

Ex.  of  North  Fork  of  Edisto  E.  au.  act  Aug.  5. 
1886,  87, 154. 

Ex.  mouth  to  Aiken  and  Edgefleld  line,  au.  act 
June  13,  1902;  made,  1903,  by  Capt.  Sanford  (E. 
nnfav.),i  04, 15S5. 


Part  (b),  N-319    Edisto  River,  S.  C,  North  Fork. 


ENGINEERS. 

Cblet  of  Engineers. 


R.,  88, 138;  08,  323. 


In  cbarge. 

Capt.  F.  V.  Abbot,  888.    R.,  188, 991. 
Maj.  G.  P.  Howell.    R.,  08, 323. 

Assistants: 

Capt.  T.  N.  Bailey.  •  R.,  88, 993. 

Lt.  O.  M.  Carter.    R.,  88, 993. 


PHTSICAI.  CHARACTERISTICS. 

Description  of,  88, 992,  993. 

SURVEYS. 

Ex.  au.  act  Jtily  5,  1884;  made,  1884,  by  Col. 
Gillmore  (R.  unfav.),  88, 991. 

Ex.,  mouth  to  Orangeburg,  au.  act  Mar.  2,  1907; 
made,  1907,  by  Capt.  Howell  (B.  unfav.),2  08, 323. 


Part  (c),  N-219    Edisto  River,  S.  C,  Nortli  and  Soutli  Forlis. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 158. 
In  cliarge.    Capt.  F.  V.  Abbot,  1888.    R.,  89, 
1208. 

PHTSICAIj  CHARACTERISTICS. 

Description  of,  89, 1208. 


SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Capt- 
Abbot  (R.  unfav.),  89, 1208. 


Part  (d),  N-319      Edisto  River,  S.  C,  Soutli  Forlf. 


ENGINEERS. 

Clilet  of  Engineers.    R.,  08, 323;  13, 484. 


In  cliarge: 

Capt.  G.  P. 

Col.  Dan  C.  Kingman,  13,  463. 


Capt.  G.  P.  Howell,  08,  306;  (Mai.)  13,  463. 
"il.  1 "'  '~   — 


PROJECT. 

Capt.  Howell,  1907,  recom.  snagging  in  connec- 
tion with  other  streams  in  vicinity,'  08,  323. 


SURVEY. 

Ex.,  mouth  to  Scotts  Br.,  au.  act  Mar.  2,  1907; 
made,  1907,  by  Capt.  Howell,"  08, 323. 

Pre.  ex.  au.  act  Jvme  25, 1910,  to  Guignatds  Land- 
ing, S.  C.  (R.  to  come),  13,  484. 


I  H.  D.  173, 58th,  2d. 


SH.D.  515,  60th,  1st. 


»  H.  D.  516, 60th,  1st. 
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N-343    MOSQUITO  CREEK,  S.  C.     (South  Edisto  to  Ashe- 

poo  Rivers.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  87, 154;  88, 138. 
In  charge.    Col.  Q.  A.  Gillmore,  1888.    R.,  88, 
997,999. 
Assistant.    Lt.  F.  V.  Abbot.    R.,  88, 1001. 

PHTSICAIi  CHARACTERISTICS. 

Description  of,  88,  997. 

Connects  S.  Edisto  R.  -witli  Ashepoo  E.  near 
their  mouths;  tortuous  tidal  stream;  n.  portion 
known  as  "Little  Mosquito,"  and  s.  portion  "  Big 
Mosquito";  forms  part  of  inland  waterway  bet. 
Charleston,  S.  C.  and  Femandina,  Fla.,  88, 997. 


PLANS. 

By  Col.  Gillmore,  1888,  dr.  Little  Mosquito 
Creek,  and  making  a  cut  at  Penwioks  Isld.,  both 
7'  at  m.  1.  w.  and  90'  w.  at  bottom,  the  object  being 
to  connect  the  South  Edisto  and  the  Ashepoo  Es.; 
est.,  $61,600,  88, 1000. 

STTBVETS. 

Au.  act  Aug.  5.  1886;  made, 
more,  88,  999. 

88,1003. 


1888,  by  Col.  Gill- 


N-344 


APPROPRIATION. 

1872,  $1,300,  73,  69. 

CONTRACT. 

1873.   With  J.  Griflin,  removing  obstr.,  73, 733, 

ENGINEERS. 
Chief  of  Engineers.    R.,  73,  69. 


ASHEPOO  RIVER,  S.  C. 

OPERATIONS. 


In  charge. 
73,733. 


Maj.  Q.  A.  Gillmore,  73,  I 


R., 


1878-73.  Small  schooner  and  a  large  quantity 
of  logs  and  piles  removed,  to  give  l.-w.  d.  of  10',  73, 
69,733. 

PROJECTS. 

Eemoval  of  obstr.  placed  in  the  chan.  during 
Civil  War,  73,  733. 


N-344(b)    ASHEPOO  RIVER,  S.  C.    (Below  the  Charleston 
and  Savannah  Railroad  Bridge.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 158. 
In  charge.    Capt.  F.  V.  Abbot,  1889.    R.,  89, 
1216,  2796. 

OBSTRUCTIONS. 

Br.  obstr.  navigation,  89,  2796. 


SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Capt. 
Abbot  (R.  unfav.),  89, 1216. 


N-348 


COMBAHEE  RIVER,  S.  C. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 158. 

In  charge.    Capt.  F.  V.  Abbot.    R.,  89, 1211. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1211. 


SURVEY. 

Ex.  to  determine  whether  the  breaking  of  Bull 
E.  into  Combahee  E.,  near  ilie  head  of  Bull  E., 
would  injure  the  navigation  of  Combahee  E.  au. 
act  Aug.  11, 1888;  made,  1888,  by  Capt.  Abbot,  89, 
1211. 


N-355 


SALKEHATCHIE  RIVER,  S.  C. 


APPROPRIATIONS. 

,  $5,000,83,891. 

,  3,000,  84, 1096. 

,  2,000,  86, 1086. 

,  3,000,88,989. 

,  5,000,90,1210. 

Total,  18,000 

In  1896  the  balance  on  hand;  $2,159.27,  was  re- 
turned to  the  Treasury,  as  there  was  no  apparent 
use  for  further  expend.,  96, 1208. 


COMMERCE. 

Value  of  timber  shipment,  84, 1096. 
Freight  rates  on  lumber  reduced,  86, 1086. 
C.  of  the  E.,  88,989. 

In  1892-93  the  amount  of  freight  moved  on  the  E. 
was  16,000  t.,  93, 1522. 

ENGINEERS. 

Chief  ot  Enghieers.  R.,  80, 132;  81, 179;  83, 
174;  84,  181;  85,  182;  86,  180;  87,  144;  88,  137; 
89,  162;  90,  137;  91,  178;  93,  175;  93,  189;  94, 
173;  95, 197;  96, 176;  18,  483. 
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In  cli3irc6* 

Col.  Q.  X.  Gillmore,  1880-87.  B.,  81,  1143;  83, 
890;  84, 1094;  86, 1192;  86, 1084;  87, 1146. 

Capt.  F.  V.  Abbot,  1888-96.  K.,  88,  987;  89, 
1171;  90,  1209;  91,  1482;  93,  1235;  93,  1522;  94, 
1121;  95, 1440;  96, 1208. 

Capt.  E.  M.  Adams,  B.,  18,  483. 

Assistants: 

Capt.  J.  C.  Post.    B.,  81, 1146. 
Capt.  T.  N.  Bailey.    B.,  83, 891;  84, 1097. 
U.  F.  V.  Abbot.    B.,  86, 1195;  87, 1148. 
J.  P.  Allen.    E.,  89,  1173;  90,  1210;  91,  1484; 
93, 1623;  94, 1122;  95, 1441. 

OPEBATIONS. 

1883-84.  1,810  snags,  roots,  trees,  and  similar 
obstr.  removed  from  chan.,  83, 891;  84, 1095. ' 

1884-85.  9,490  snags,  stumps,  and  overhane- 
ing  trees  removed,  100  outlets  closed,  and  2  shoals 
removed,  86, 1194. 

1886-87.  600  overbanging  trees  removed,  one 
dam  built  to  remove  local  ^oal,  and  29  outlets 
closed,  87, 1147, 1149. 

1888-89.  201  snags  and  logs  removed  from  E. 
Chan.,  and  249  trees  and  14  cords  of  brush  removed 
from  the  banks,  89, 1172. 

1889-90.  277  trees  and  logs  removed  from 
Chan.,  and  37  trees  and  4  cords  brush  cut  from  the 
banks,  90, 1211. 

1890-91.  83  logs  and  snags  removed  from 
Chan.,  and  66  trees  and  10  cords  of  brush  cleared 
from  the  banks,  91, 1484. 


1891-93.  Imp.  reported  as  meeting  the  re- 
quirements of  existing  C.,  93, 1236. 

1893-93.  About  300  snags  and  other  obstr. 
removed  from  R.  and  banks,  93, 1523. 

1893-94.  About  700  snags  and  other  obstr. 
removed,  94, 1123. 

1894-96.  About  200  snags  and  other  obstr. 
removed,  95, 1442. 

PHTSICAL  CHABACTBBISTICS. 

Description;  2  rivers  named  Salkiehatchie— the 
Big  S.  and  the  Little  S.  They  unite  at  a  point  80 
m.  from  seaooast;  24  m.  below  their  junction  the 
name  of  the  stream  changes  to  Combahee.  H. 
discharges  into  St.  Helena  Sound  bet.  Charleston 
and  Savannah,  81, 1143. 

PBOJBCTS. 

By  Col.  Gillmore,  1880,  imp.  of  the  E.  by  re- 
moval of  pile  obstr.  at  HickoryHill,  and  removal 
of  logs  and  shoals  for  a  distance  of  65  m.  to  render 
the  B .  navigable  for  rafts  and  flatboats;  est.,  $18,000, 
81, 1144;  87, 1146;  93, 1235. 


SURVEYS. 

Ex.  au.  act  Tune  14, 1880;  made,  1880,  by  Lt.  Col. 
Gillmore,  81,1143. 

Ex.  made  by  Capt.  Abbot,  1893,  93, 1522. 

Pre.  ex.  to  Morris  Crossing,  S.  C,  au.  act  June  25, 
1910.  B.  by  Capt.  Adams,  Jan.  12,  1911'  (unfav.), 
13,  483. 
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PORT  ROYAL  BAR,  S.  C. 


COMMEBCE. 

1901,  148,647  t.;  less  in  "next  few  years"  due  to 
decline  of  phosphate  industry;  Charleston  H.  in 
neighborhood,  with  ample  facilities  and  d.  for  the 
demands  of  the  Navy,  04, 1613. 


ENGINEEBS. 

Chief  ot  Engineers. 


B.,  04,  262. 


Boards.  BERH.  concurs  in  views  of  local 
officer  as  to  undesirability  of  any  imp.,  04, 1613. 

In  charge.  Capt.  G.  P.  Howell,  1904.  B.,  04, 
1609. 

SXIBVBT. 

Pre.  ex.  an.  act  June  13,  1902,  view  to  chan. 
25'  X  500'.  B.,  Capt.  J.  C.  Sanford,  Apr.  7,  19032 
(unfav.),  04, 1609. 
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BEAUFORT  (Port  Royal  R.)  RIVER,  S.  C. 


APPBOPBIATIONS 

1890, 
.  1892, 
1894, 
1896, 
1902, 

$12,500,91, 
12,500,93, 
5,000,95, 
1,000,96, 
2,000,03, 

1486. 
1239. 
1444. 
1209. 
1172. 

Total, 

33,000 

COMMEBCE. 

In  1892-93,  250,000 1.,  93, 1525;  1893-94,  215,000 1., 
94,  1125;  1894-95,  193,985  t.,  96,  1444;  1895-96, 
174.300  t.,  96, 1209;  1904,  8,000  t.,  06, 1267. 

Value,  1891,  $303,000,  03, 251. 

Principally  phosphate  rock;  decreased  greatly 
since  1896,  04, 1567. 

CONTBACTS. 

1890.  T.  Young,  dr.,  25<!,  and  r.  excavation, 
$3  c.  y.,  91, 1486. 

1893.  P.  S.  Ross,  dr.,  25  to  34<!  c.  y.;  r.  removal. 
$2.95  or  $3.70  c.  y.  ($23,600),  93, 1526. 

1904.    P.  Sanford  Ross,  dr.,  22$  c.  y.,  06, 1257. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80,  132;  89, 158;  90, 
141;  91,  178;  93,  175;  93,  189;  94,  174;  95,  198; 
96,  176;  97,  224;  98,  220;  99,  254;  00,  289;  01, 
323;  03,  250;  03,  256;  04,  260,  1565;  05,  269. 


Boards.  B.  on  pre.  ex.  of  R.  from  mouth  to 
Beaufort,  04, 1568. 

In  charge; 

Lt.  Col.  Q.  A.  Gillmore,  1880.  B.,  80,  1032. 
-Capt.  F.  V.  Abbot,  1889-97.  B.,  90,  1234:  91, 
1485;  93,  1238;  93,  1524;  94,  1125;  96,  1443;  96, 
1208'  97  1482. 

Mai.  e'.  H.  Rnflner,  1898-99.  E.,  98,  1288;  99, 
1548. 

Capt.  J.  C.  Santqrd,  1900-02.  B.,  00,  1873;  01 
1604;  03, 1172. 

Capt.  G.  P.  Howell,  1903-06.  E.,  03,  1139;  04, 
1563;  05, 1256. 

Assistants: 

G.  Daubeney.  B.,  80,  1034. 
J.  P.  AUen.    E.,  91,  1486;  93,  1239;  93,  1526; 
97  1487. 
"k.  D.Niles.    E.,  94, 1127;  96, 1446;  96, 1210. 

OPEBATIONS. 

1890-91.    3,754  c.  y.  dr.,  91, 1486. 

1891-93.    28,512  0.  y.  dr.,  93, 1238. 

1893-93.  36,362  c.  y.  dr.,  and  1,339  c.  y.  r. 
removed,  93, 1526-7. 

1896-97.    3,732  c.  y.  dr.,  97, 1487. 

1904-05.  7,625  c.  y.  dr.;  proi.  completed,  05, 
1256. 


1 H.  D.  457, 62d,  2d. 


2H.  D.  221,58th2d. 


rSee  pp.  14-22  for  1 
Lexplanatlons,  etc.J 
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PHYSICAL  CHARACXEBISTICS. 

Description  of,  98, 1234:  01,  323. 
Considerable  deterioration,  1902,  of  work  already 
done,  OS,  250. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Gillmore,  1880:  1.  For  dr.,  Beau- 
fort and  at  Fort  Charlotte,  so  that  a  draft  of  14' 
could  be  carried  from  Port  Royal  Sound  to  Beau- 
fort S9,900.  2.  For  imp.  only  chan.  at  Fort  Char- 
lotte to  14'  X  200',  $6,100.  3.  For  imp.  chan.  at 
Fort  Charlotte  to  13'  x  200',  11,800,  80, 1033, 1034. 

By  Capt.  Abbot,  1889,  to  secure  15'  chan.  300'  w. 
from  Beaufort  to  the  ocean,  by  excavation  at  Beau- 
fort Shoal,  and  at  shoal  near  Sea  Isld.  Chemical 
Works;  est.,  $116,000,  90, 1236. 

PRIVATE  WORK. 

Dr.  material  which  had  been  illegally  dumped 
by  contractor,  1899,  removed  by  him,  00, 1873;  01, 
1604. 


PROJECTS. 

By  Capt.  Abbot,  imp.  of  E.  at  the  "Brickyard" 
near  Coosaw-  mouth,  by  excavation  of  a  7'  l.-w. 
Chan.  200'  w.;  est.,  $25,000,  90, 1236, 1237. 

Au.  obtained  by  Capt.  Abbot,  1892-93,  to  increase 
est.  for  completion  of  the  proj.  by  $16,000;  due  to 
the  discovery  of  a  large  amount  of  r.,  93, 1525, 1529. 

Capt.  Sanford,  1903,  did  not  consider  advisable 
any  further  imp.,  except  marking  chan.  at  Cane 
Shoal,i  04, 1567. 

Proj.  regarded  as  completed,  06, 1256. 

SURVEYS. 

Au.  act  Mar.  3,  1879,  79,  100;  made,  1880,  by  Lt. 
Col.  Gillmore,  80, 1032. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Abbot,  90, 1235. 

Ex.  and  sur.  made,  1900,  by  Capt.  Sanford,  00. 
1873. 

Ex.,  mouth  to  Beaufort,  au.  act  June  13,  1902: 
made,  1903,  by  Capt.  Sanford.i  04, 1666. 

Of  Brickyard  Creek,  04, 1563. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  etc.,  03, 
260;  03, 256;  04, 260. 
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ARCHERS  CREEK,  S.  C. 


APPROPRIATIONS. 

1912,  $25,000,  13, 1809. 

ENGINEERS. 
Chief  of  EnelnecTS.    B.,  13,  482,  483. 
In  charge.    Maj.  G.  P.  Howell.    B.,  13, 1809. 

PHYSICAL  CHABACTEBISTICS. 

Narrow  tidal  passage  bet.  Port  Royal  Isld.  and 
Paris  Isld.,  S.  C,  connecting  Beaufort  R.  with 
Broad  R.,  3  m.  long,  all  covered  by  proj.;  depth, 
1.6',  13, 482. 


PROJECTS. 

Act  July  25,  1912,  au.  chan.  6'  x  75'  m.  1.  w.;  est., 
$25,000,2  ig,  483. 

SURVEYS. 

Ex.  au.  act  Jime  25,  1910;  made  by  Capt.  F.  M. 
Adams.    Rs.,  1910  and  1911;  Maj.  Howell  sub- 
mitted supple.  R.  Jan.  5,  1912;  plan  for  imp.  sub- 
mitted; est.,  $25,000,2 13,  4g3. 
.  Maps.2 


1 H.  D.  199, 58th,  2d. 
30462°— H.  Doc.  740,  63-2- 


>H.  D.513,62d,2d. 


RIVER  AND  HARBOR  WORKS— SOUTH  ATLANTIC. 


O.-SAVANNAH,  GA.,  DISTRICT. 
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O.— SAVANNAH,  GA.,  DISTRICT. 

In  charge  of  TJ.  S.  Engineer  Office, 
Savannah,  Ga. 


O      1  Atlantic  Ocean. 

O  a  Savannab  R.  &  H.,  Ga.  (1) 

O  3  Wrights  a.,  S.  C.  (3) 

O  4  WaUs  Cut,  S.  C.  (3) 

O  5  Mud  R.,  S.  C.  (S) 

O  6  BackR.,S.C.  (8) 

O      7  Upper  Three  Buns  (3) 

O  8  Big  Horse  Cr.,  S.  C.  (S) 

O  9  Stevens  Cr.,  S.  C.  (2) 

O  10  Little  R.,  S.  C.  (2) 

O  11  BockyR.,S.  C.  (S) 

O  12  Seneca  R.,  S.  C.  (S) 

O  13  Tugaloo  B.,  Ga.  (2) 

O  14  Chauga  B.,  S.  C.  (13) 

O  15  North  Fork,  S.  C.  (14) 

O  16  West  Fork,  S.  C.  (14) 

O  17  War  Woman,  S.  C.  (14) 

O  18  Stekoa  Cr.,  S.  C.  (14) 

O  19  Chattooga  B.,  Ga.  and  S.  C.  (13) 

O  ZO  Tallulah  B.,  Ga.  (19) 

O  31  Toccoa  Cr.,  Ga.  (13) 

O  33  Bock  Cr.,  Ga.  (13) 

O  23  Shoal  Cr.,  Ga.  (13) 

O  34  Ught-wood  Log  Cr.,  Ga.  (3) 

O  35  Big  Cedar  Cr.,  Ga.  (3) 

O  36  Coldwater  Cr.,  Ga.  (3) 

O  37  Mores  Cr.,  Ga.  (36) 

O  38  Van  Cr.,  Ga.  (2) 

O  29  Beaver  Dam  Cr.,  Ga.  (2) 

O  30  Broad  R.,  Ga.  (3) 

O  31  Falling  Cr.,  Ga.  (30) 

O  33  North  Fork,  Ga.  (30) 

O  33  Noal  Cr.,  Ga.  (30) 

O  34  Unnamed,  Ga.  (30) 

O  35  MlUstone  Cr.,  Ga.  (30) 

O  36  Macks  Cr.,  Ga.  (30) 

O  37  Cblclcasaw  Cr.,  Ga.  (30) 

O  38  Pistol  Cr.,  Ga.  (2) 

O  39  Fishing  Cr.,  Ga.  (3) 

O  40  Soap  Cr.,  Ga.  (2) 

O  41  Little  R.,  Ga.  (3) 

O  42  Cherokee  R.,  Ga.  (41) 

O  43  Grays  Cr.,  Ga.  (41) 

O  44  Uptons  Cr.  (left),  Ga.  (41) 

O  45  Diamond  Fork,  Ga.  (41) 

O  46  Williams  Cr.,  Ga.  (41) 

O  47  Uptons  Cr.,  Ga.  (right)  (41) 

O  48  Germany  Cr.,  Ga.  (41) 

O  49  Klo  Kee  Cr.,  Ga.  (3) 

O  50  Little  Klo  Kee  Cr.,  Ga.  (2) 

O  61  Jones  Cr.,  Ga.  (2) 

O  53  Butlers  Cr.,  Ga.  (2) 

O  63  Spirit  Cr.,  Ga.  (2) 

O  64  Boggy  Gut  Cr,,  Ga.  (S) 


O    65  Jobbers  Cr.,  Ga.  (3) 

O    56  Telfair  MUl  Cr.,  Ga.  (2) 

O    57  Sweet  Water  Cr.,  Ga.  (2) 

O    68  Rocky  Cr.,  Ga.  (2) 

O    59  McDougalds  Cr.,  Ga.  (2) 

O    60  Briar  Cr.,  Ga.  (2) 

O    61  Sandy  Bun  Cr.,  Ga.  (60) 

O    62  Boggy  Cut,  Ga.  (60) 

O    63  Sweet  Water  Cr.,  Ga.  (60) 

O    64  Reedy  Cr.,  Ga.  (60) 

O    65  Brustley  Cr^  Ga.  (60) 

O    66  Beaver  Dam  Cr.,  Ga.  (60) 

O    67  Walnut  R.,  Ga.  (60) 

O    68  Sandy  Bun,  Ga.  (60) 

O    69  Rocky  Cr.,  Ga.  (60) 

O    70  Boggy  Gut  Cr.,  Ga.  (60) 

O    71  Beaver  Dam  Cr.,  Ga.  (60) 

O    72  Buck  Cr.,  Ga.  (3) 

O    73  Black  Cr.,  Ga.  (3) 

O    74  Ebenezer  Cr.,  Ga.  (3) 

O    75  Turkey  Branch,  Ga.  (74) 

O    76  Uttle  Ebenezer,  Ga.  (74) 

O    77  St.  Augustine  Cr.,  Ga.  (3) 

O    78  Habersham  Cr.,  Ga.  (77) 

O    79  WUmlngton  R,  Ga.  (77) 

O    80  Richardson  Cr.,  Ga.  (79) 

O    81  Turners  Cr.,  Ga.  (79) 

O    83  South  Chan.,  Ga.  (3) 

O    83  Lazaretto  Cr.,  Ga.  (2) 

O    84  Oyster  Cr.,  Ga.  (83) 

O    85  Cowhead  Cut,  Ga.  (83) 

O    86  Warsaw  Sound,  Ga.  (1) 

O    87  Tybee  R.,  Ga.  (86) 

O    83  Oyster  Cr.,  Ga.  (87) 

O    89  Tybee  Cr.,  Ga.  (87) 

O    90  Shad  R.,  Ga.  (87) 

O    91  Half  Moon  R.,  Ga.  (86) 

O    92  Long  Cr.,  Ga.  (91) 

O    93  Beard  Cr.,  Ga.  (91) 

O    94  Herb  R.,  Ga.  (79) 

O    96  SUdaway  R.,  Ga.  (79) 

O    96  Grimballs  Cr.,  Ga.  (96) 

O    97  Isle  of  Hope  R.,  Ga.  (95) 

O    98  Jones  Narrows,  Ga.  (96) 

O    99  Skldaway  Narrows,  Ga.  (95) 

O  100  Romerly  Marsh  Cr.,  Ga.  (79) 

O  101  Old  Romerly  Marsh,  Ga.  (79) 

O  102  Ossabaw  Sound,  Ga.  (1) 

O  103  OdmgsheU  R.,  Ga.  (102) 

O  104  Warsaw  Cr.,  Ga.  (103) 

O  105  Rhodes  Cr.,  Ga.  (103) 

O  106  Adams  Cr.,  Ga.  (103) 

O  107  Curtis  Cr.,  Ga.  (103) 

O  108  Temon  R.,  Ga.  (102) 
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O  109  Delegal  Cr.,  Ga.  (108)  O  176 

O  110  Comlleld  Cr.,  Ga.  (108)  O  177 

O  111  Hazlets  Cr.,  Ga.  (108)  O  178 

O  113  Btimside  R.,  Ga.  (108)  O  179 

O  113  Skldaway  Narrows,  Ga.  (112)  O  180 

O  114  Cedar  Hammock  Cr.,  Ga.  (112)  O  181 

O  115  Back  B.,  Ga.  (113)  O  183 

O  116  Hoostons  Cr.,  Ga.  (108)  O  183 

O  117  Breakfast  Cr.,  Ga.  (108)  O  184 

O  118  HeUgate,  Ga.  (108)  O  185 

O  119  Friday  Cr.,  Ga.  (108)  O  186 

O  130  Ogeechee  B.,  Ga.  (103)  O  187 

O  131  Peter  Toreys  Cr.,  Ga.  (130)  O  188 

O  133  Charles  Cr.,  Ga.  (130)  O  189 

O  133  Uttle  Ogeecbee  B.,  Ga.  (130)  O  190 

O  134  Forrest  B.,  Ga.  (133)  O  191 

O  135  Harveys  Cr.,  Ga.  (133)  O  193 

O  136  Horse  Cr.,  Ga.  (130)  O  193 

O  137  Bark  Camp  Cr.,  Ga.  (130)  O  194 

O  138  Bakers  Cr.,  Ga.  (130)  O  195 

O  139  Spring  Cr.,  Ga.  (130)  O  196 

O  130  Dry  Cr.,  Ga.  (130)  O  197 

O  131  BlgCr.,  Ga.  (130)  O  198 

O  133  Bocky  Comfort  Cr.,  Ga.  (130)  O  199 

O  133  Dukerts  Cr.,  Ga.  (133)  O  300 

O  134  Long  Cr.,  Ga.  (130)  O  301 

O  135  Dry  Cr.,  Ga.  (130)  O  303 

O  136  Williamson  Swamp  Cr.,  Ga.  (130)  O  303 

O  137  Bocky  Cr.,  Ga.  (136)  O  304 

O  138  Long  Cr.,  Ga.  (130)  O  305 

O  139  Deep  Cr.,  Ga.  (130)  O  306 

O  140  Cypress  Cr.,  Ga.  (130)  O  307 

O  141  Sculls  Cr.,  Ga.  (130)  O  308 

O  143  Nevllls  Cr.,  Ga.  (130)  O  309 

O  143  Black  Cr.,  Ga.  (130)  O  310 

O  144  Canoochee  B.,  Ga.  (130)  O  311 

O  1 45  Big  Lotts  Cr.,  Ga.  ( 144)  O  3 13 

O  146  Little  Lotts  Cr.,  Ga.  (145)  O  313 

O  147  Ten  Mile  Cr.,  Ga.  (144)  O  314 

O  148  Tlfton  Cr.,  Ga.  (144)  O  315 

O  149  Wolf  Cr.,  Ga.  (144)  O  316 

O  160  Dry  Cr.,  Ga.  (144)  O  317 

O  151  Cedar  Cr.,  Ga.  (144)  O  318 

O  153  BuU  Cr.  Ga.  (144  O  319 

O  153  Little  Canoochee,  Ga.  (144)  O  330 

O  154  Fifteen  Mile  Cr.,  Ga.  (144)  O  331 

O  155  Florida  Passage,  Ga.  (130)  O  323 

O  156  Bed  Bird  Cr.,  Ga.  (155)  O  333 

O  157  Skippers  Narrows,  Ga.  (155)  O  334 

O  158  Queen  Bess  Cr.,  Ga.  (155)  O  335 

O  159  Cane  Patch  Cr.,  Ga.  (155)  O  336 

O  160  Buckbead  Cr.,  Ga.  (155)  O  337 

O  161  Big  Tom  Cr.,  Ga.  (166)  O  338 

O  163  Bradleys  Cr.,  Ga.  (130)  O  339 

O  163  Camp  Cr.,  Ga.  (130)  O  330 

O  164  St.  Catherines  Sound,  Ga.  (1)  O  331 

O  165  Bear  B.,  Ga.  (164)  O  333 

O  166  NeweUs  Cr.,  Ga.  (165)  O  333 

O  167  Big  Tom,  Ga.  (165)  O  334 

O  168  Kilkenny  Cr.,  Ga.  (165)  O  335 

O  169  Cabbage  Cr.,  Ga.  (168)  O  336 

O  170  Lincoln  Cr.,  Ga.  (169)  O  337 

O  171  Medway  E.,  Ga.  (164)  O  338 

O  173  Betreat  Or.,  Ga.  (171)  O  339 

O  173  Demerles  Cr.,  Ga.  (171)  O  340 

O  174  Tlvoll  B.,  Ga.  ( 171)  O  341 

O  176  Belfast  B.,  Ga.  (171)  O  243 


Sunbury  Chan.,  Ga.  (171) 
Dickinsons  Cr.,  Ga.  (171) 
Sunbrnr  Cr.,  Ga.  (171) 
Jones  Cr.,  Ga.  (178) 
Gould  Cr.,Ga.  (178) 
Cedar  Cr.,  Ga.  (171) 
Ashley  Cr.,  Ga.  (181) 
Dead  Cr.,  Ga.  (181) 
North  Newport  B.,  Ga.  (171) 
Van  Dyke  Cr.,  Ga.  (184) 
Thnmons  B.,  Ga.  (184) 
Johnsons  Cr.,  Ga.  (184) 
Walburg  Cr.,  Ga.  (184) 
Fancy  HaU,  Ga.  (171) 
Sapelo  Sound,  Ga.  (1) 
South  New  Port  E.,  Ga.  (190) 
Bronsons  Cr.,  Ga.  (191) 
Johnsons  Cr.,  Ga.  (191) 
MoU  Clark  B.,  Ga.  (191) 
Wahoo  B.,  Ga.  (191) 
Barbours  Isld.  B.,  Ga.  (190) 
Little  Mud  B.,  Ga.  (190) 
Jullentown  B.,  Ga.  (190)- 
Sapelo  B.  and  H.,  Ga.  (190) 
Broro  B.,  Ga.  (199) 
BackB.,  Ga.  (199) 
Front  B.,  Ga.  (199) 
Mud  E.,  Ga.  (190) 
Old  Tea  Kettle,  Ga.  (303) 
Cedar  Cr.,  Ga.  (304) 
SheU  Bluff  Cr.,  Ga.  (304) 
Dark  Cr.,  Ga.  (304) 
Shoal  Cr.,  Ga.  (304) 
New  Tea  Kettle  Cr.,  Ga.  (199) 
Doboy  Sound,  Ga.  (1) 
Dean  Cr.,  Ga.  (310) 
South  End  Cr.,  Ga.  (310) 
Dupllne  Cr.,  Ga.  (310) 
Atwood  E.,  Ga.  (310) 
Hudson  Cr.,  Ga.  (310) 
Connegan  E.,  Ga.  (310) 
Dead  B.,  Ga.  (316) 
FoUy  E.,  Ga.  (310) 
Fox  Cr.,  Ga.  (218) 
North  B.,Ga.  (210) 
Buzzard  Boost,  Ga.  (330) 
Snow  Cr.,  Ga.  (230) 
May  HaU,  Ga.  (220) 
Catfish  Cr.,  Ga.  (220) 
Back  E.,  Ga.  (210) 
South  B.,  Ga.  (210) 
Wolfs  Cr.,  Ga.  (336) 
Beacon  Or.,  Ga.  (310) 
Darlen  B.  and  H.,  Ga.  (210) 
Generals  Cut,  Ga.  (229) 
Pico  Cr.,  Ga.  (229) 
Aiteunaba  Sound,  Ga.  (1) 
Little  Mud  B.,  Ga.  (233) 
South  B.,  Ga.  (233) 
Bock  DeDundy  B.,  Ga.  (233) 
Buttermilk  Sound,  Ga.  (334) 
Altamaha  B.,  Ga.  (232) 
Butlers  B.,  Ga.  (237) 
Lewis  Cr.,  Ga.  (237) 
Big  Buzzard  Cr.,  Ga.  (337) 
Swan  Lake,  Ga.  (237) 
Game  Cock  Lake,  Ga.  (337) 
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O  343  Smith  Lake,  Ga.  (337) 

O  344  nilllers  Lake,  Ga.  (337) 

O  345  Bluff  Lake,  Ga.  (337) 

O  346  Oswells  Cut,  Ga.  (337) 

O  347  Ohopee  B.,  Ga.  (337) 

O  348  Buttle  Cr.,  Ga.  (347) 

O  349  Thomas  Ci.,  Ga.  (347) 

O  350  Jacks  Ci.,  Ga.  (347) 

O  351  Tomarandee  K.,  Ga.  (347) 

O  353  Dyes  Cr.,  Ga.  (347) 

O  353  Paidletons  Cr.,  Ga.  (347) 

O  354  Tiger  Cr.,  Ga.  (363) 

O  355  Swift  Cr.,  Ga.  (353) 

O  356  Bocky  Cr.,  Ga,  (347) 

O  357  MIU  Cr.,  Ga.  (337) 

O  358  Oconee  B.,  Ga.  (337) 

O  359  moses  Old  B.,  Ga.  (358) 

O  360  Old  B.,  Ga.  (358) 

O  361  Flat  Or.,  Ga.  (358) 

O  363  Limestone  Cr.,  Ga.  (368) 

O  363  Cypress  Cr.,  Ga.  (358) 

O  364  Jones  Old  B.,  Ga.  (358) 

O  365  Bed  Bluff  Cr.,  Ga.  (358) 

O  366  Bass  Lake,  Ga.  (358) 

O  367  Old  B.,  Ga.  (368) 

O  368  Mercer  Cr.,  Ga.  (358) 

O  369  Annie  Smith  Lake,  Ga.  (358) 

O  370  Old  B.,  Ga.  (368) 

O  371  Dead  B.,  Ga.  (358) 

O  373  Big  Cr.,  Ga.  (368) 

O  373  Buck  Cr.,  Ga.  (868) 

O  374  Pues  Cr.,  Ga.  (368) 

O  876  CatUn  Cr.,  Ga.  (358) 

O  376  Big  Cr.,  Ga.  (868) 

O  877  Buffalo  Cr.,  Ga.  (358) 

O  378  Keg  Cr.,  Ga.  (877) 

O  879  Bluff  Cr.,  Ga.  (368) 

O  380  Gum  Cr.,  Ga.  (358) 

O  881  Sholderbone  Cr.,  Ga.  (358) 

O  388  Bichland  Cr.,  Ga.  (868) 

O  883  Town  Cr.,  Ga.  (368) 

O  884  PaUIng  Cr.,  Ga.  (358) 

O  385  Sboal  Cr.,  Ga.  (358) 

O  386  Big  Sandy  Cr.,  Ga.  (358) 

O  387  Candler  Cr.,  Ga.  (358) 

O  888  Mid  Oconee  Cr.,  Ga.  (858) 

O  389  Pond  Cr.,  Ga.  (388) 

O  390  Walnut  Fork,  Ga.  (388) 

O  391  Mulberry  Fork,  Ga.  (388) 

O  393  Barbers  Cr.,  Ga.  (888) 

O  393  Green  Brier  Cr.,  Ga.  (358) 

O  394  Appalactaee  B.,  Ga.  (358) 

O  395  Jacks  Cr.,  Ga.  (394) 

O  396  Hard  Labor  Cr.,  Ga.  (394) 

O  397  Big  Sandy  Cr.,  Ga.  (396) 

O  898  Sugar  Cr.,  Ga.  (394) 

O  399  Lick  Cr.,  Ga.  (894) 

O  300  Crooked  Cr.,  Ga.  (358) 

O  301  Booty  Cr.,  Ga.  (858) 

O  303  Little  B.,  Ga.  (358) 

O  303  Indian  Cr.,  Ga.  (303) 

O  304  Wolf  Cr.,  Ga.  (303) 

O  306  Cedar  Cr.,  Ga.  (308) 

O  306  Fishing  Cr.,  Ga.  (358) 

O  307  Camp  Cr.,  Ga.  (858) 

O  308  Sweeneys  Cut,  Ga.  (858) 

O  309  Spring  Lake,  Ga.  (358) 


O  310  Commissary  Cr.,  Ga.  (368) 

O  311  Fish  Trap  Cut,  Ga.  (358) 

O  313  Turkey  Cr.,  Ga.  (358) 

O  313  Poor  Bobln  Spring,  Ga.  (368) 

O  314  WeUs  Spring,  Ga.  (368) 

O  315  Flat  Cr.,  Ga.  (368) 

O  316  Bennle  Field  Lake,  Ga.  (368) 

O  317  White  Water  Cr.,  Ga.  (858) 

O  318  Biffle  Cut,  Ga.  (268) 

O  319  Old  B.,  Ga.  (358) 

O  330  Ockwalkee  Cr.,  Ga.  (358) 

O  331  Mltchels  Lake,  Ga.  (368) 

O  383  Kents  Lake,  Ga.  (868) 

O  333  McLeonds  Lake,  Ga.  (358) 

O  384  Sappho  B.,  Ga.  (868) 

O  336  Singletons  Cut,  Ga.  (368) 

O  386  Ocmulgee  B.,  Ga.  (337) 

O  337  Little  Ocmulgee  B.,  Ga.  (386) 

O  338  Possum  Cr.,  Ga.  (336)  ' 

O  339  Horse  Cr.,  Ga;  (386) 

O  330  Little  B.,  Ga.  (336) 

O  331  Lampklns  Lake,  Ga.  (336) 

O  333  Georges  Cut,  Ga.  (336) 

O  333  Old  Fish  Lake,  Ga.  (386) 

O  334  SUver  Spring,  Ga.  (336) 

O  335  Cow  Face  Cut,  Ga.  (386) 

O  336  DaiUels  MUi  Cr.,  Ga.  (386) 

O  337  Mosquito  Cr.,  Ga.  (336) 

O  338  Limestone  Cr.,  Ga.  (336) 

O  339  Jordan  Cr.,  Ga.  (386) 

O  340  SheUstone  Cr.,  Ga.  (386) 

O  341  Grahams  Lake,  Ga.  (336) 

O  343  Savage  Cr.,  Ga.  (336) 

O  343  Spring  Lake,  Ga.  (336) 

O  344  Baistons  Cr.,  Ga.  (336) 

O  346  Stone  Cr.,  Ga.  (386) 

O  346  Calf  Or.,  Ga.  (386) 

O  347  Stone  Cr.,  Ga.  (386) 

O  348  Boggy  Cr.,  Ga.  (336) 

O  349  Walnut  Cr.,  Ga.  (336) 

O  350  Falling  Cr.,  Ga.  (386) 

O  351  Herds  Cr.,  Ga.  (336) 

O  363  Alcony  B.,  Ga.  (386) 

O  363  Bock  Cr.,  Ga.  (368) 

O  364  Big  Flat  Cr.,  Ga.  (358) 

O  356  YeUow  B.,  Ga.  (336) 

O  366  Gum  Cr.,  Ga.  (356) 

O  367  Big  Haynes  Cr.,  Ga.  (366) 

O  358  Brushy  Cr.,  Ga.  (357) 

O  359  Stone  Mountain  Cr.,  Ga.  (355) 

O  360  Cotton  Cr.,  Ga.  (336) 

O  361  Factory  Wallind  Cr.,  Ga.  (336) 

O  363  Tussaha  Cr.,  Ga.  (386) 

O  363  Tellow  Water  Cr.,  Ga.  (336) 

O  364  Sandy  Cr.,  Ga.  (336) 

O  366  Towallga  B.,  Ga.  (386) 

O  366  Indian  Cr.,  Ga.  (366) 

O  367  TowaUga  Cr.,  Ga.  (365) 

O  363  Cabin  Cr.,  Ga.  (365) 

O  369  Beaver  Bun  Cr.,  Ga.  (366) 

O  370  South  TowaUga  Cr.,  Ga.  (365) 

O  371  Bum  Cr.,  Ga.  (336) 

O  373  Walker  Cr.,  Ga.  (371) 

O  373  Cooks  Cr.,  Ga.  (371) 

O  374  Deer  Cr.,  Ga.  (386) 

O  375  Bocky  Cr.,  Ga.  (336) 

O  376  Tobesofkee  Cr.,  Ga.  (336) 
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O  377  Crooked  Cr.,  Ga.  (376)  O  443 

O  378  South  Tobesotkee  Cr.,  Ga.  (376)  O  444 

O  379  Eckeeconree  Cr.,  Ga.  (326)  O  445 

O  380  Horse  Cr.,  Ga.  (326)  O  446 

O  381  Sandy  Cr.,  Ga.  (326)  O  447 

O  382  Beaver  Biver  Cr.,  Ga.  (326)  O  448 

O  383  Grocery  Cr.,  Ga.  (326)  O  449 

O  384  Big  Indian  Cr^  Ga.  (326)  O  450 

O  385  Tnsawhoehee  Cr.,  Ga.  (326)  O  451 

O  386  Jelks  MIU  Cr.,  Ga.  (326)  O  452 

O  387  Bluff  Cr.,  Ga.  (326)  O  453 

O  388  Swift  Lake,  Ga.  (326)  O  454 

O  389  Cedar  Cr.,  Ga.  (326)  O  455 

O  390  Green  iMg  Cr.,  Ga.  (326)  O  456 

O  391  Poor  Bobin  Lake,  Ga.  (326)  O  457 

O  392  Halt  Moon  Cr.,  Ga.  (326)  O  458 

O  393  Spring  Lake,  Ga.  (326)  O  459 
O  394  Tomberllnge  Timber  Lake,  Ga.  (326)        O  460 

O  395  Big  Horse  Cr.,  Ga.  (326)  O  461 

O  396  Spring  Lake,  Ga.  (326)  O  462 

O  397  Bluff  Cr.,  Ga.  (326)  O  463 

O  398  Fodder  Stock  Cut-off,  Ga.  (326)  O  464 

O  399  Sturgeon  Cr.,  Ga.  (326)  O  465 

O  400  Blackshears  Lake,  Ga.  (326)  O  466 

O  401  Barrow  Lake,  Ga.  (326)  O  467 

O  402  Bock  Cr.,  Ga.  (326)  O  468 

O  403  Cblcken  Cr.,  Ga.  (326)  O  469 

O  404  Dunbars  Cut,  Ga.  (326)  O  470 

O  405  Bay  Cr.,  Ga.  (237)  O  471 

O  406  10  Mile  Cr.,  Ga.  (237)  O  472 

O  407  5  Mile  Cr.,  Ga.  (237)  O  473 

O  408  Stupping  Gum  Cut,  Ga.  (237)  O  474 

O  409  Bug  Suck,  Ga.  (237)  O  475 

O  410  Pblnliolloway  Cr.,  Ga.  (237)  O  476 

O  411  Ellis  Cr.,  Ga.  (237)  O  477 

O  412  Soutb  Altamaha  B.,  Ga.  (236)  O  478 

O  413  Friday  Cap  Cr.,  Ga.  (411)  O  479 

O  414  Bice  Trunk,  Ga.  (411)  O  480 

O  415  Woods  Cut,  Ga.  (411)  O  481 

O  416  Altamaha  Canal,  Ga.  (411)  O  482 

O  417  Middle  B.,  Ga.  (411)  O  483 

O  418  Hammer  Smith  Cr.,  Ga.  (411)  O  484 

O  419  South  Branch,  Ga.  (411)  O  485 

O  420  Coopers  B.,  Ga.  (411)  O  486 

O  421  Mayners  Cr.,  Ga.  (411)  O  487 

O  422  Mackeys  B.,  Ga.  (236)  O  488 

O  423  Walleys  Leg,  Ga.  (422)  O  489 

O  424  Grants  Cr.,  Ga.  (422)  O  490 

O  425  Troups  Cr.,  Ga.  (422)  O  491 

O  426  Back  B.,  Ga.  (422)  O  492 

O  427  Bene  Potait  Cr.,  Ga.  (426)  O  493 

O  428  Frederlca  B.,  Ga.  (236)  O  494 

O  429  Hawkins  Cr.,  Ga.  (428)  O  495 

O  430  Dunbars  Cr.,  Ga.  (428)  O  496 

O  431  Hampton  B.,  Ga.  (236)  O  497 

O  432  Mosquito  Cr.,  Ga.  (431)  O  498 

O  433  WUsons  Cr.,  Ga.  (431)  O  499 

O  434  Jones  Cr.,  Ga.  (431)  O  500 

O  435  Village  Cr.,  Ga.  (431)  O  501 

O  436  FosteUs  Cr.,  Ga.  (431)  O  502 

O  437  St.  Simons  Sound,  Ga.  (1)  O  503 

O  438  Terry  Cr.,  Ga.  (437)  O  504 

O  439  Ciubbs  Cr.,  Ga.  (437)  O  505 

O  440  Brunswick  B.,  Ga.  (437)  O  506 

O  441  Plantation  Cr.,  Ga.  (440)  O  507 

O  442  Parsons  Cr.,  Ga.  (440)  O  508 


East  B.  and  Brunswick  H.,  Ga.(440) 

Turtle  BnGa.  (440) 

Academy  Cr.,  Ga.  (440) 

Cedar  Hanuuock,  Ga.  (440) 

Corpse  Cr.,  Ga.  (440)  ~ 

Dublgnons  Cr.,  Ga.  (440) 

Clam  Cr.  Ga.  (440) 

Buzzards  Cr.,  Ga.  (444) 

GUsurs  Cr.,  Ga.  (444) 

Hermitage,  Ga.  (444) 

South  Brunswick  B^  Ga.  (444) 

Jointers  Cr.,  Ga.  (444) 

Jekyl  Sound,  Ga.  (1) 

Jekyl  Cr.,  Ga.  (455) 

Mud  B.,  Ga.  (456) 

Lathran  B^  Ga.  (456) 

Little  SatlUa  B.,  Ga.  (455) 

Umbrella  Cr.,  Ga.  (455) 

St.  Andrews  Sound,  Ga.  (1) 

SatUla  B.,  Ga.  (461) 

Dover  Cr.,  Ga.  (462) 

Baileys  Cut,  Ga.  (462) 

Sparkmans  Cr.,  Ga.  (462) 

fVhlte  Oak  Cr.,  Ga.  (462) 

Pine  Island  Cr.,  Ga.  (462) 

Armstrong  Cr.,  Ga.  (462) 

Blues  Lake,  Ga.  (462) 

Booms  Lake,  Ga.  (462) 

Turner  Lake,  Ga.  (462) 

Knox  Suck,  Ga.  (462) 

Feltons  Lake,  Ga.  (462) 

Doe  Lake,  Ga.  (462) 

Sandy  Lake,  Ga.  (462) 

Cypress  Lake,  Ga.  (462) 

Baxter  Lake,  Ga.  (462) 

AUabaha  B.,  Ga.  (462) 

Old  Lake,  Ga.  (462) 

17  Mile  Cr.,  Ga.  (462) 

Big  Hurrican  Cr.,  Ga.  (462) 

Williams  Cut,  Ga.  (462) 

Big  Cr.,  Ga.  (462) 

Dick  Branch,  Ga.  (462) 

Maple  Suck,  Ga.  (462) 

Abrahams  Bluff  Cut-off,  Ga.  (462) 

Buck  Lake,  Ga.  (462) 

Long  Lake,  Ga.  (462) 

Spring  Lake,  Ga.  462) 

Old  Lake,  Ga.  (462) 

Buffalo  Cr.,  Ga.  (462) 

Tester  Lake,  Ga.  (462) 

Still  Lake,  Ga.  (462) 

Old  B.,  Ga.  (462) 

Cut  Off,  Ga.  (462) 

The  Basin,  Ga.  (462) 

Camp  Cr.,  Ga.  (462) 

May  Bluff  Cr.,  Ga.  (462) 

Long  Cr.,  Ga.  (462) 

Toads  Cr.,  Ga.  (462) 

Cumberland  Sound,  Ga.  (1) 

Cumberland  B.,  Ga.  (501) 

Beach  Cr.,  Ga.  (502) 

Brick  HIU  B.,  Ga.  (502) 

Floyds  Cr.,  Ga.  (502) 

Shellbtne  Cr.,  Ga.  (502) 

De  Laroche  Cr.,  Ga.  (502) 

Crooked  B.,  Ga.  (502) 
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O  509  Kings  B^  Ga.  (602)  O  530 

O  610  St.  Marys  K^  Ga.  and  Fla.  (601)  O  6S1 
O  611  St.  Marys,  Ga.,  to  St.  Jobns,  Fla.—      O  B2Z 

Inland  waterway.  (510)  O  523 

O  612  Point  Peter  Cr.,  Ga.  (510)  O  524, 

O  513  Nortb  B.,  Ga.  (510)  O  526 

O  514  Major  Moore  Cr.,  Ga.  (510)  O  526 

O  615  Burrells  Cr.,  Ga.  (610)  O  627 

O  516  Scrubby  Bluff  Cr.,  Ga.  (610)  O  628 

O  517  Catfisli  Cr.,  Ga.  (610)  O  529 

O  518  Mules  Cr.,  Ga.  (610)  O  630 

O  619  Pigeon  Cr.,  Fla.  (510)  O  531 


Little  St.  Marys  B.,  Fla.  (610) 
Cut  Oft,  Fla.  (510) 
Upper  Sisters  Cr.,  Fla  (610) 
Lower  Sisters  Cr.,  Fla.  (510) 
BeUs  B.,  Fla  (510) 
JoUy  B.,  Fla.  (610) 
Amelia  B.,  Fla.  (501) 
Soutb  Base  Cr.,  Fla.  (526) 
BeUs  B.,  Fla  (626) 
Lancetord  Cr.,  Fla.  (526) 
Klngsleys  Cr.,  Fla.  (626) 
Jackson  Crs.,  Fla.  (626) 


0-2 


SAVANNAH  BITER  AND  HABBOB,  GA. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Savannah  R.  and  H 

At  and  below  Savannah 

Savannah  to  Augusta 

Above  Augusta 

Spirit  Isld.  to  0.  &  8.  bridge. . 
At  Augusta. 


1826-1879 
1879-1912 
1879-1912 
1879-1912 
1892-189S 
1909-1912 


$1,004,563.58 

9,114,000.00 

809,000.00 

70,000.00 


125,000.00 


Total.. 


11,118,563.58 


Totals  in  1912  reports  a^regate  $11,115,589.01,  including  misc.  receipts,  but  omitting  $10,000  for  survey 
of  Savannah,  Ocmulgee,  flint,  and  Chattahoochee  Rs.,  12, 1818, 1822, 1824, 1825. 


Part  (a),  0-2     Savannah  Biver  and  Harbor,  Ga. 


AFPBOPBLiTIONS. 


1826, 

$50,000.00, 

1832, 

25,000.00, 

1833, 

8,430.62, 

1834, 

30,000.00, 

1835, 

20,000.00, 

1838, 

15,000.00, 

1852, 

■10,000.00, 

1852, 

40,000.00, 

1855, 

161,000.00, 

1872, 

50,000.00, 

1873, 

60,000.00, 

1874, 

»  243, 132. 96, 

1875, 

70,000.00, 

1876, 

62,000.00, 

1878, 

70,000.00, 

1879, 

100,000.00, 

Total, 

1,004,663.58 

COMMEBCE. 

act  May  18. 

act  July  3. 

act  Mar.  2. 

act  June  28. 

act  Mar.  3. 

act  July  7. 

snr.,  act  Aug.  30. 

act  Aug.  30. 

act  Mar.  3. 

72, 653. 

73,70. 

74, 78;  78, 573;  79, 742. 

75,  83;  78,  573;  79,  742. 

76, 70;  78, 573;  79, 742. 

78, 77,  673;  79, 742. 

79, 97,  743. 


Demands  of,  78,  572;  79, 748. 
Large  increase  of,  7%  746. 
Benefits  of  imp.  to,  78, 673, 674. 


CONTBACTS. 

1866.  H.  S.  Wells,  removal  of  obstr.,  73,  734; 
76,  441. 

1872.  D.  Symons,  removal  of  obstr.,  73,  734, 
749. 

1873.  B.  Maillefert,  removal  of  obstr.;  city  of 
Savannah,  dr.,  35  and  75*  o.  y.,  73,  734,  735,  749. 

1876.  American  Dredging  Ck).,  dr.,  25t  c.  y., 
75,  ii,  32. 

1876.  D.  Symons,  driving  piles,  77,  374. 
American  Dredging  Co.,  dr.,  24*  c.  y.,  76,  433. 

1877.  City  of  Savannah,  dr.,  24*  c.  y.;  Ameri- 
can Dredging  Co.,  dr.,  77, 373;  78, 674. 

1878.  American  Dredging  Co.,  dr.,  40*  c.  y., 
78,  574.  American  Dredging  Co.,  dr.,  14|e  c.  y., 
79, 744. 

1879.  D.  V.  Howell,  constr.  of  dam;  contract 
extended,  79, 741. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  66, 3;  71, 71;  72, 6S, 
66;  73,  69;  74,  77;  75,  83;  76,  69;  77,  67;  78,  77; 
79, 96,  99. 


1  For  sur.  of  Savannah,  Ocmulgee^Flint,  and  Chattahoochee  Rs. 

'$193,132.96  was  app.  for  relief  of  Henry  S.  Wells,  for  work  done  by  him  under  contract  with  the  Sec. 
of  the  Treas.,  1866,  act  Feb.  27, 1874. 
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Boards: 

Couyened,  Feb.  3,  1833,  to  consider  a  proj.  for 
removal  of  obstr.  in  the  Savannib  R.  at  a  place 
called  "Tbe  Wrecks"  and  the  imp.  of  siid  E. 
Recom.:  (1)  To  d.,  w.,  and  straighten  the  ohan. 
over  "Tbe  Wrecks; "  (2)  to  close  the  cban.  between 
Fig  and  Hutehinsons  Islds.;  (3)  to  build  j.  at  the 
lower  end  of  Fig  Isld.;  (4)  to  build  deflecting  work 
abore  King  Isld.;  (5)  to  dr.  at  Tybee  KnoU  and 
such  other  points  as  might  be  necessary,  73,  737. 
(Prof.  Baob,  Capt.  Bowman,  and  Lt.  Gilmer.) 

CJonvened.  New  York,  June  8,  1875,  to  take  into 
consideration  and  report  upon  tbe  general  subject 
of  the  imp.  of  Savannah  R.  and  H.  The  board  coin- 
cided with  the  views  expressed  by  the  engineer  in 
charge  in  his  B.  of  Aug.  28,  1873.  Board  reported 
that  crib  dam  at  the  Cross  Tides  would  be  prefer- 
able to  a  deflecting  ].,  but  the  app.  being  small  tbe 
j.  was  recom.  as  a  temporary  device.  B.,  76,  437. 
(Col.  Tower  and  Lt.  Cols.  Wright,  Newton,  and 
Gillmore.) 

In  charge: 

Lt.  Mansfield,  1835-37;  73,  737. 

Maj.  Q.  A.  Gilhnore,  1872-88.  B.,  73,  653;  73, 
734,  751;  74,  ii,  6;  75,  ii,  3B;  76,  432;  77,  373;  78, 
572;  79,  740. 

Assistants: 

Capt.  W.  Ludlow.    B.,  73, 655. 

Capt.  D.  P.  Heap.    B.,  73,  749. 

E.  S.  Gould,  75,  ii,  34. 

Capt.  J.  C.  Post.    B.,  77,  373,  374;  78,  572. 

G.  Daubeney,  78, 572. 

S.  L.  Fremont,  79, 97.    E.,  79,  746. 

J.  P.  Carson.    B.,  79,  750. 

E.  A.  Gieseler.    B.,  91, 1507,  1513. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Gillmore,  removal  of  obstr.  and  dr., 
$128,700,  73,  655. 

By  Capt.  Ludlow,  removal  of  obstr.,  tbe  wreck 
of  the  Georgia,  and  dr.,  1149,800,  73,  659. 

By  Maj.  Gillmore,  dr.,  $60,000,  73,  740;  j.  at 
Cross-Tides,  $36,000,  73,  741;  crib  dam,  dr.,  and 
bulkhead,  $481,320,  73, 747;  76, 434;  78, 573. 

By  Capt.  Heap,  dr.,  $9,100,  73,  749. 

By  J.  P.  Carson,  imp.  of  Savannah  above  Au- 
gusta, $188,875  and  $285,090,  79,  749,  762. 

By  Lt.  Col.  Gillmore,  imp.  of  Savannah  from 
Augusta  to  Trotters  Shoals,  $45,000  and  $124,000, 
79, 749. 

OFEBATIONS. 

1804-09.  Piles  driven  in  cban.  between 
Hutchinson  and  Argyle  Islds.,  73,  737. 

1835-37.  D.  Chan,  over  "The  Wrecks,"  73, 
737. 

1853-54.    Fig  Isld.  cban.  closed,  73, 737,  738. 

1855-56.  Obstr.  at  "The  Wrecks"  removed, 
73,  737,  738. 

1856-57.  Deflecting  work  built  from  end  of 
King  Isld.,  73,  738. 

1865-66.  Removal  of  wrecks,  cribs,  and  other 
obstr.,  73, 734. 

1873-73.  Removal  of  obstr.  and  dr.,  73,  734, 
73.'i. 

1873-74.1  55,369  c.  y.  dr.  at  Ft.  Pulaski,  57,688 
c.  y.  dr.  at  Elba  Isld.,  2,436  c.  y.  dr.  at  "The 
Wrecks,"  and  2  wrecks  and  1  loaded  lighter  re- 
moved, 74,  77,  622. 

1874-75.  99,992  c.  y.  dr.  at  Ft.  Pulaski,  19,634 
c.  y.  dr.  at  Elba  Isld.,  27,103  c.  y.  dr.  at  "The 
Wrecks,"  61,054  c.  y.  dr.  at  Garden  Bank,  75,  83; 
76,  ii,  32,  33. 

1875-76.  18,349  c.  y.  dr.  at  Ft.  Pulaski,  9,850 
c.  y.  dr.  at  Kings  and  Hutehinsons  Islds.,  189,348 
c.y.  dr.  at  "The  Wrecks,"  7,995  c.  y.  di'.  at  Garden 
Bank,  76,  69,  70,  432. 

1876-77.  6,395  c.  y.  dr.  at  Ft.  Pulaski,  25,047 
c.  y.  dr.  at  Kings  and  Hutehinsons  Islds.,  115,198 


c.  y.  dr.  at  "The  Wrecks,"  12,012  c.  y.  dr.  at  Oyster 
Bed,  18j  1.  f.  of  temporary  dam  destroyed,  and  crib 
removed,  77,  67,  68,  373,  374. 

1877-78.  17,471  c.  y.  dr.  at  Ft.  Pulaski,  10,948 
i;.  y.  dr.  at  Oyster  Bed,  78,  574. 

1878-79.  27,131  c.  y.  dr.  at  "The  Wrecks," 
and  553 1.  f.  of  dam  built,  79,  96,  97,  741,  746. 

PHYSICAL  CHABACTEBISTICS. 

General  description,  73,  738,  739;  75,  ii,  36;  79. 
748,750,756. 

Rise  and  fall  of  E.,  73,  736;  79,  748. 

Distance  to  which  salt  water  ascends  the  stream. 
75,  ii,  34,  35. 

Method  of  gauging  described,  78,  574;  79,  97, 

Freshets,  79, 748. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Mansfield,  1835-37,  dam  across  the  Cross- 
Tides  between  Hutehinsons  and  Argyle  Islds.,  73, 

By  Capt.  Mackay,  1849,  system  of  piers  to  be 
placed  to  diminish  the  breadth  of  the  inlet  and 
outlet  of  Back  R.,  73,  737. 

By  Lt.  Smith,  1849,  closing  the  cban.  between 
.Fig  and  Hutehinsons  Islds.  and  oonstr.  of  2  is.,  73. 
737. 

By  Capt.  Ludlow,  removal  of  the  wreck  of  the 
Georgia  and  other  obstr.  from  the  chan.,  and  dr., 
72,  659. 

By  Maj.  Gillmore,  dr.  at  Cross-Tides,  and  the 
oonstr.  of  a  j.  from  the  end  of  Argyle  Isld.,  73, 740. 

By  Capt.  Heap,  chan.  12'  x  125',  73,  749. 

By  J.  P.  Carson,  imp.  of  the  Savannah  from  Au- 
gusta to  Andersonville,  and  from  AndersonviUe  up 
the  Tugaloo  R.  to  Browns,  a  distance  above  Au- 
gusta of  150  m.,  79, 749. 

By  Lt.  Col.  Gilhnore,  imp.  from  Augusta  to 
Tutter's  Shoals,  64  m.,  79,  749. 

PEIVATB  AND  COBPOBATE  WOBK. 

City  of  Savannah  expend.  $200,000  in  dr.  and  re- 
moval of  obstr.  (See  Operations.)  73,  656;  73, 
734. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  BE.,  1853:  (1)  to  w.,  d.,  and  st.  chan.  over 
"The  Wrecks;"  (2)  to  close  chan.  between  Fig 
and  Hutehinsons  Islds.;  (3)  to  built  a  j.  at  lower  end 
of  Fig  Isld.;  (4)  to  build  deflecting  work  above 
Kings  Isld.;  (5)  dr.,  73,  737,  738. 

By  Maj.  Gillmore,  removing  obstr.  from  chan. 
below  Ft.  Jackson  and  opposite  upper  end  of  Elba 
Isld.,  and  dr.,  73,  653. 

By  Maj.  Gillmore,  closing  Cross-Tides  by  a 
crib  dam,  enlarging  waterway  at  city  front  and 
Fig.  Isld.,  new  bulkhead  above  Kinsey's  Mills, 
and  dr.;  est.,  $481,320,  73,  741-747.  For  (1)  a 
temporary  j.  from  lower  end  of  Argyle  Islds.  450'  1.; 
(2)  d.  waterway  betweein  Kings  and  Hutchinson 
Islds.;  (3)  dr.  along  city  front;  (4)  opening  a  new 
chan.  near  s.  bank  of  R.,  below  Fig  Isld.:  (5)  in- 
creasing d.  of  chan.  abreast  of  Elba  Isld.;  (6)  w.  of 
chan.  ne.  of  Ft.  Pulaski;  est.,  $70,000,  76,  ii,  34;  76, 
432,  441.    Approv.  by  BE.,  76,  444. 

By  Lt.  Col.  Gillmore,  submerged  dam,  composed 
of  riprap  resting  on  a  matress  of  fascines  or  a  brush 
and  tiinber  foundation,  78, 77, 573. 

SUBVEYS. 

Included  in  Coast  Sur.,  1855,  73, 740. 

By  Capt.  Ludlow,  1872.    E.,  73,  655. 

Resur.,  1873,  73,  748. 

Ex.  above  Augusta  by  J.  P.  Carson,  1878.  B« 
79,  747,  750. 

Map.  Sketch  showing  eross-section  of  dam,  79, 
742. 


1  Total  amount  dr.  1873-74  stated  as  166,500  c.  y.,  79,  97,  740. 
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Part  (b),  O-H  Savannah  Harbor,  Ga.  (Savannah  River,  at  and 

below  Savannah.) 


APPROPKIATIONS. 


1S80, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 


1902, 
1903, 


$65,000,  80, 
66,000,81, 
200,000,  83, 
200,000,  84, 
150,000,86, 
180,000,  88, 
350,000,  90, 
318,750,93, 
1,000,000,93, 
975,000,  95, 
856,250,  95, 
6,000,  96, 
350,000,  97, 
450,000,  98, 
250,000,99, 
60,000,02, 
720,000,  03, 


1900(1903),*5, 000,04, 
1904,        106,000,04, 
75,000,05, 
176,000,  05, 
*10,000,  06, 
150,000,06, 
60,000,07, 
.        300,000,08, 
1905C1907),*8,000,  08, 
1905(190S),*1,000,  08. 


1906| 

1906, 
1907{ 


1908, 
1909, 
1910, 
1911, 
1912, 


Total,  9,114,000 


300,000,  08, 
400,000,  09, 
400,000,  10, 
400,000,  11, 
640,000, 13, 


941. 

1083. 

1150. 

1104. 

1094. 

1012. 

1253. 

1261. 

1544. 

1459. 

1459. 

1224. 

1499. 

1295. 

1563. 

1180. 

1144. 

1042. 

1642. 

1265. 

1266. 

1192. 

1192. 

1277. 

1334. 

1334. 

1334. 

1334. 

1330. 

1465. 

1696. 

1817. 


COMMEBCE. 

Present  and  prospective,  81, 1075, 1087. 

Increase  consequent  upon  imp.,  88, 1011. 

Effect  of  past  imp.  upon  C.  and  navigation,  89, 
1225;  90, 1261, 1252. 

Description  of,  93,  1542;  94,  1135;  96,  1462 
(Beaufort  H.,  95,  152ii);  98,  1220;  97,  1497;  99, 
1562;  00, 1916. 

Increase  in  the  amount  of  the  exports  smoe  1873 
proportional  to  the  cube  of  increased  chan.d.  dur- 
ing the  same  period,  and  the  an.  saving  in  rates 
alone  due  to  the  increased  d.  amounts  to  more  than 
the  total  sum  spent  by  the  U.S.  In  imp.,  93, 1543; 
aif  1136;  95, 1456;  96, 1221. 

Large  and  increasing,  01, 1720. 

Description  of,  01, 1629, 1720;  09, 1327. 

Eates  reduced  from  30  to  60%  smce  1896,  06,  294. 

Description  of  effects  of  imp.,  09, 1329. 

1911,  2,964,814 1.,  13,1816. 

"The  regular  line  of  steamships  established  be- 
tween this  port  and  New  York,  Boston,  Baltimore, 
Philadelphia,  and  Jacksonville  comprise  a  total  of 
16  steamers.  During  the  calendar  year  1911,  8  of 
these  ran  to  the  two  first-named  ports  and  8  to  the 
last-named  three.  During  the  year  they  carried 
1,033,498  short  tons  of  freight,  valued  at  8146,766,716. 
They  also  handled  in  and  out  of  Savannah  63,226 
passengers. 

"A  regular  steamboat  service  is  maintained  on 
the  Savannah  River  between  Savannah  and  Au- 
gusta, Ga.,  a  distance  of  202  miles;  a  regular  freight 
service  is  maintained  between  Savannah  and  the 
principal  ports  of  the  United  Kingdom  and  Con- 
tinent of  Europe,  and  in  addition  there  is  a  fleet 
of  American  coastwise  sailing  vessels  which  operate 
between  Savannah  and  northern  ports. 

"On  the  inland  waters  there  are  a  number  of 
small  steamers  plying  between  Savannah  and 
adjacent  ports,  besides  numerous  schooners  and 
small  sailboats.  It  is  estimated  that  for  the  year 
1911  this  portion  of  the  commerce  amounted  to 
100,000  tons,  valued  at  $1,600,000. 

"The  chief  articles  of  export  are  cotton,  lumber, 
and  naval  stores,  of  which  shipments  for  the  year 
1911  were  as  follows:  Of  cotton,  1,436,101  bales;  of 


lumber,  135,487,693  feet;  and  of  naval  stores,  194,032 
barrels  of  turpentine  and  082,306  barrels  of  rosin. 

"  The  total  amount  of  freight  received  and  shipped 
at  the  port  during  1911  was  2,954,814  short  tons, 
valued  at  $246,678,077. 

"In  collecting  commercial  statistics  for  this  re- 
port, information  has  invariably  been  obtained 
from  primary  sources,  and  collections  and  tabula- 
tions made  by  committees  or  boards  have  not  been 
adopted.  This  method  prevents  duplication,  and, 
while  it  may  give  a  result  that  is  too  small,  it  can 
not  give  inflated  figures.  For  this  reason  the  com- 
parison of  the  present  statistics  with  those  collected 
m  former  years  would  give  results  that  would  be 
wholly  misleading."    13, 1816. 

CONTRACTS. 

1879.  R.  C.  McKay,  dam  constr.,  80,  942. 

1880.  American  Dredging  Co.,  dr.,  14it!  c.  y., 
81, 1083. 

1881.  M.  Bangs,  material,  83, 1148. 

1883.  Diokerson  &  Paulson,  dr.,  IS*  c.  y.,  83, 
1160.  E.  T.  Bangs,  wing-dam  and  training-wall 
constr.,  83,  900.  Dickerson  &  Paulson,  dr.,  16*4 
c.y.,  83,900. 

1884.  J.  F.  Gaynor,  training-wall  and  wing- 
dam  constr.,  85, 1203.  P.  S.  Boss,  dr.,  17iil!  c.  y., 
85, 1204. 

1886.  J.  F.  Gaynor,  wing-dam  constr.,  38i|i  s.  y.; 
mattress,  S3  c.  y.  for  St.;  dr.,  19$  c.  y.,  87, 1159. 

]  888.    P.  S.  Ross,  dr.,  185i|)  c.  y.,  89, 1228. 

1889.  W.  T.  Gaynor,  training-wall  constr., 
$3.19  c.  y.  for  St.,  $1.29  c.  y.  for  oyster  shells,  and  63$ 
s.  y.  for  mattress  work,  89, 1228. 

1893.  P.  S.  Ross,  dr.,  16$  c.  y.;  revetment,  $40 
($1,220,000).  Atlantic  Contracting  Co.,  j.  work; 
mattresses,  96$  s.  y.;  fascines,  $1.60  c.  y.;  pile  work, 
$1.60;  cluster  piles,  $60  cluster;  tie  piles,  $20  group; 
sawn  timber,  $30  1,000'  b.  m.;  iron  bolts,  6$  lb.; 
riprap  St.,  $2.95  o.  y.;  large  St.,  $2.60  t.  ($1,686,500). 
93, 1545. 

1896.  Atlantic  Contracting  Co.,  j.  work;  mat- 
tresses, 96$  s.  y.;  Ist-class  St.,  $3.90  t.;  2d-class  St., 
$3.90  t.;  3d-ol8SS  St.,  $3.60  c.  y.;  and  4th-class  St., 
$2.75  c.  y.  ($835,000),  97,  1500  (contract  annulled 
Oct.  3,  1899),  00, 1915.  B.  B.  Moore,  dr.,  13$  c.  y. 
($162,500),  97, 1600. 

1900.  G.  T.  Warner,  dr.  inside,  route.  Savan- 
nah, Ga.,  to  Beaufort,  S.  C,  9$  c.  y.  ($49,600),  00, 
1919. 

1900.  George  T.  Wamer,  dr.,  01, 1631. 

1901.  P.  S.  Boss,  dr.,  14.9$  o.  y.,  03, 1180. 

1903.  George  T.  Wamer,  dr.,  16$  c.  y.,  03, 
1180.  P.  S.  Boss,  dr.,  17J$  c.  y.;  Atlantic,  Gulf  & 
Pacific  Co.,  dr.,  16.9$  c.  y.,  03, 1144.  D.  Power  & 
Co.,  repairs  to  training  wall,  unit  prices  given; 
Egan  Smith  &  Co.,  constr.  mooring  dolphin,  imit 
prices  given,  03, 1145. 

1904.  Simons-Mayrant  Co.,  repairs  to  training 
walls;  St.,  $2.68  c.  y.,  04,  1643.  Biverside  Iron 
Works,  constr.  new  hull  for  ATigler,  and  installing 
machinery,  $10,675,  05, 1266. 

1905.  D.  Power  &  Co.,  constr.  coaling  wharf, 
$3,241, 05, 1266.  Geo.  W.  Catt,  dr.,  17.4$  e.  y., 
p.  m..  06, 1192. 

1907.  D.  Power  &  Co.,  repairing,  raising,  and 
extending  dikes  and  dams,  unit  prices  given,  08, 
1334. 

1908.  Simons-Mayrant  Co.,  dr.,  20$  c.  y.,  p.  m., 
08, 1334.  Simons-Mayrant  Co.,  dr.,  15$  o.  v.,  p.  m., 
08,  1334.  Merrill-Stevens  Co.,  repairing  dr.  Cum 
berland,  $21,529.70,  08, 1335. 

1909.  Merrill-Stevens  Co.,  repairing  dr.  Samii- 
nali,  $10,767.79;  E.  G.  Boss,  raismg  training  walls; 
St.,  $2.07 1.,  09, 1331. 

1910.  Merrill-Stevens  Co.,  repairing  dr.  Samri' 
nail,  $13,361.96,  10,  1465.  P.  Sanford  Boss,  dr. 
1,940,400  c.  y.,  10J$  for  material  removed  to  26', 
and  half  price  between  26'  and  28',  m.  1.  w.,  11, 1597. 

1911.  Home  Dredging  Co.,  dr.  1,600,000  o.  y., 
11.6$  for  material  removed  to  26',  and  half  pnoe 
between  26'  and  28',  13, 1819. 


♦Allotment. 
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ENGINEEBS. 

Chief  of  Engineers.  B.,  80, 127;  81, 171,  ISO; 
82,  167,  175;  83,  17S;  84,  183;  85,  1S2;  86,  182; 
87,  145,  154;  88,  138,  143;  89,  158,  164,  367,  1286, 
12S7,  1291;  90, 142, 1258;  93, 190;  94, 174;  9S,  198, 
207;  96,  177;  97,  224;  98,  221;  99,  255;  00,  292, 
306;  01,  324,  334,  1719;  OS,  251;  03,  257;  04,  262; 
05,  270;  06,  292,  311;  07,  305;  08,  324;  09,  333; 
10, 379;  11, 399;  13, 484,  524. 

Boards: 

Convened,  New  York,  July  25, 1879,  by  S.  O.  No. 
36,  C.  of  E .,  to  report  upon  further  imp.  of  Savannah 
B.  and  H.  B.,  80, 946.  (Cols.  Tower  and  Newton 
and  Lt.  Col.  Gilhnore.) 

Convened,  Washington,  Nov.  10,  1888,  by  S.  O. 
No.  50,  to  ex.  and  report  upon  proj.  by  Lt.  Carter 
for  imp.  of  the  Savannah  B.  irom  dam  at  Cross 
Tides  to  the  sea.  B.,  89, 1236.  (Lt.  Cols.  Gillespie 
and  King  and  Maj.  Post.) 

Convened,  Savannah,  Apr.  1,  1889,  by  S.  O.  No. 
13,  to  estab.  H.  lines  of  Savannah  E.  B.,  89, 1289. 
(Col.  Craighlll,  Capt.  Bixby,  and  Lt.  Carter.) 

Convened,  Savannah,  Ga.,  Sept.  22,  1898,  by 
S.  O.  No.  21,  to  critically  ex.  ana  report  upon  the 
proj.  for  the  imp.  of  Savannah  H.  and  the  SS. 
Chan,  between  Beaufort,  S.  C,  and  Savannah,  Ga., 
and  to  suggest  such  changes  as,  in  its  opinion, 
might  be  necessary  to  accomplish  the  imp.  desired. 
B.,  00,  1922.  (Majs.  C.  B.  Sears,  W.  H.  Bixby, 
and  T.  W.  Symons.) 

Constituted,  S.  O.  46  (Col.  P.  C.  Hains,  Capt. 
J.  C.  Sanford,  and  Capt  C.  E.  Gillette)  to  revise 
proj.,  01, 1723. 

In  charge: 

Col.  Q.  A.  Gillmore,  1872-88.  B.,  80,  933,  948; 
81,  1074;  83,  1142,  1167:  83,  893;  84,  1098;  85, 
1195;  86, 1086;  87, 1150;  88, 1057,  1059. 

Capt.  O.  M.  Carter,  1888-97.  B.,  88,  1005,  1012; 
89,  1220,  1234,  1282,  1285;  90,  1245,  1259;  91,  1491, 
1506;  9S,  1243;  93,  1536;  94,  1129;  95,  1449,  1521; 
96, 1211;  97, 1493. 

Capt.  C.  E.'  GUlette,  1898-02.  B^  98,  1291;  99, 
1559;  00, 1913;  01, 1628, 1720;  02.  1177. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  B_  03, 1141;  04, 
1639;  05,  1259. 

Lt.  Col.  D.  C.  Kingman,  1906-.  B.,  06,  1187; 
07,  1271;  (Col.)  08,  1327;  09,  1319;  10,  1459;  11, 
1591;  IS,  1811. 

S.  L.  Fremont.    B.,  80,  944;  81, 1083;  82, 1169. 

Capt.  B.  D.  Green.    B.,  82, 1150-1167. 

Lt.  T.  N.  Bailey.    B.,  83, 900;  84, 1104. 

Capt.  J.  C.  Post.    B.,  83, 904. 

Lt.  O.  U.  Carter.  B~,  85,  1204;  86,  1094;  87, 
1160;  88,  1058,  1063. 

A.  S.  Cooper.  B.,  89,  1228;  90,  1253;  03,  1146; 
04, 1644. 

E.  A.  Giesler.  B.,  89,  1231;  90,  1265,  1298;  94, 
1138;  96, 1227. 

LEGAL  FBOCEEDINGS. 

$1,000  collected  from  owners  of  SS.  Boliviana  by 
Bept.  of  Justice  for  damage  done  to  mooring  dol- 
phm,  10, 1463. 

MISCELLANEOUS. 

Successful  trial  of  seagoing  dr.  on  R.  work,  with 
rehandling  dr.,  07, 1272. 

Excellence  of  plan  of  imp.  and  &ults  of  methods 
and  materials  of  constr.  (discussed),  07,  1273;  08, 
1328. 

Methods  of  dr.,  08,  1329. 

Complete  description  of  work  done  under  tenta- 
tive proj.  and  its  results,  09, 1320. 

OPEBATIONS. 

1879-80.  170,359  c.  y.  dr.  at  Front  R.,  Garden 
Bank,  Elba  Isld.,  cut  m  Old  King's  Isld.  Jetty, 
and  new  ohan.  at  "The  Wrecks;"  185 1.  f.  of  apron 
foundation  laid  and  1,108  c.  y.  st.  placed  on  Cross 
Tides  Dam  superstr.;  425  1.  f.  of  s.  chan.  apron 
dam  completed,  80, 936,  939. 

1880-81.  Cross  Tides  Dam  completed;  gap 
through  Old  Kings  Isld.  Jetty  w.  to  70';  work  con- 


tinued on  s.  Chan,  submerged  dam;  268,220  c.  y. 
dr.  at  various  localities  from  Cross  'Tides  to  Tybee 
Roads,  81, 1081. 

1881-82.  2,638  c.  y.  St.  added  to  Cross  Tides 
Dam:  2  brush  and  st.  wing  dams,  aggregating  650 
1.  f.,  built  between  city  front  and  Fig  Isld.;  113  701 
c.  y.  dr.;  5,000 1.  f.  of  deflectingj.  built  at  Fig  Isld  • 
3  closing  dams  built  between  Elba  and  Lone  Islds  ' 
aggregating  3,249  1.  f.,  82, 1146, 1148. 

1882-83.  8,935  1.  f.  of  brush  and  st.  dam  built- 
73,669  s.  y.  log  and  brush  mattress  and  21,095  c.  y' 
riprap  st.  used  in  repairs  to  old  work;  135,456  c  v 
dr„83,898.  '' 

1883-84.  79,616  c.  y.  dr.  from  crossings  be- 
tween Spirit  Isld.  and  Venus  Pt.,  also  from  chan 
at  "The  Wrecks;"  Dam  No.  23  strengthened- 
wing  dam  No.  25  completed;  wing  dams  No  14 
and  29  commenced;  2,000  1.  f.  of  wmg  dam  No  13 
completed,  84, 1101. 

1884-85.  98,114  c.  y.  dr.  at  "The  Wrecks" 
and  the  Upper  Flats;  log  mattress  apron  placed 
upon  Cross  Tides  Dam;  Fig.  Isld.  Jetty  raised  to  5' 
above  1.  w.;  6  wing  dams  built  at  Upper  and  Lower 
Flats  and  Long  Isld.  crossing;  2,700  1.  f.  of  dam 
built  between  Qnarantine  Station  and  Oyster  Bed 
Beacon,  85, 1200. 

1885-86.  38,474  c.  y.  dr.  from  reaches  between 
Savannah  and  Long  Isld.;  1,600'  of  Dam  No.  31 
raised  to  m.  1.  w.  level;  Cross  Tides  Dam  repaired; 
closure  dams  at  Philbricks  Cut  and  Big  Gap  brought 
up  to  m.  h.  w.  level,  86, 1091. 

1886-87.  121,093  c.  y.  dr.  from  Chans,  between 
Savannah  and  'Tybee  Knoll;  40,980  s.  y.  of  mat- 
tress, 39,053  c.  y.  brush,  and  17,241  c.  y.  of  st.  placed 
in  js.  and  dams  in  their  extension  and  repa&,  87. 
1152-1154.  ^     '      • 

1887-88.  818  c.  y.  brush  fascines  and  429  o.  y. 
St.  placed  in  the  training  walls,  88, 1009. 

1888-89.  8,108  c.  y.  st.  and  92,922  s.  y.  mattress 
placed  in  training  wall;  187,671  c.  y.  dr.,  89, 1230. 

1889-90.  3,924  c.  y.  riprap  St.,  310c.  y.  of  shells. 
495  c.  y.  of  brush  fascines,  and  17,666  s.  y.  log  and 
brush  mattress  placed  in  Fig  Isld.  and  Oyster  Bed 
training  wall;  31,551  c.  y.  dr.,  90,  1249, 1250. 

1890-91.  72,178  s.  y.  of  log  and  brush  mattress 
and  26,160  o.  y.  of  riprap  st.  used  in  constr.  of  1,984 
1.  f.  of  training  wall;  1,245  1.  f.  of  brush  and  pile 
spur  dam  built  at  Elba  and  Jones  Islds.;  532 1.  f.  of 
pile,  brush,  and  st.  closing  dam  built  at  Duck 
Puddle;  933  piles  and  7,492  c.  y.  of  st.  used  in  s. 
Elba  Isld.  training  wall;  396,144  c.  y.  dr.  from  the 
Chans,  at  Ocean  SS.  wharves.  Garden  Bank,  Wrecks 
Chan.,  Upper  Flats,  and  Tybee  Knoll,  91, 1495. 

1891-92.  683  c.  y.  of  St.  placed  upon  crest  of 
Oyster  Bed  training  wall;  6,818  c.  y.  of  brush  and 
680  c.  y.  of  St. -used  in  completion  of  Elba  and  Jones 
Islds.  spur  dams;  35,506  c.  y.  dr.  from  the  chan.  at 
Tybee  Knoll,  92, 1247. 

1892-93.  Put  into  the  various  works  during 
the  year,  63,688  c.  y.  fescines,  240,708  s.  y.  mat. 
tresses,  8,059  c.  y.  St.,  302,027'  b.  m.,  6"  x  10"  tuuber, 
33,399  lbs.  iron  bolts,  and  3,128  piles;  488,518  c.  y. 
dr.,  93, 1540. 

1893-94.  Put  into  the  works  during  the  year, 
699,536  s.  y.  matresses,  99,192  c.  y.  liiscmes,  57,633 
c.  y.  St.,  325,299'  b.  m.,  6"  x  10"  timber,  and  33,153 
lbs.  iron  bolts;  26,964  1.  f.  of  pile  work,  or  7,703 
piles,  constr.;  5  barges  were  sunk  to  close  openmgs 
m  Big  Gap  and  Philbricks  Dams;  978,096  c.  y.  dr., 
2,400'  b.  m.,  of  sawed  timber,  276  c.  y.  of  riprap  St., 
3,401  logs  and  35  piles  removed  from  dams,  wharf 
at  Fort  Oglethorpe,  and  from  crib  obstr.— all  by 
hired  labor.  Steam  hoister  also  constr.  by  hired 
labor,  94, 1134. 

1894-95.  413,350  s.  y.  mattresses,  40,289  c.  y. 
fascines,  48,950c.  y.  riprap  St.,  74,356'  b.  m.,  6"  x  10" 
timber,  and  9,621  lbs.  of  iron  bolts  placed  in  the 
works  during  the  year;  644  piles  driven,  1,866,723 
c.  y.  dr.,  31  day  marks,  to  mark  the  R.  chan., 
placed,  95, 1455. 

1895-96.  9,976  c.  y.  mattresses,  4,953  c.  y. 
fascines,  13,125  c.  y.  riprap  st.,  3,290"  b.  m.,  6"  x  10" 
timber,  and  383  lbs.  iron  bolts  placed  in  the  various 
works;  38  piles  driven,  2,128,067  c.  y.  dr.,  old  wrecks 
and  crib  obstr.  removed  from  the  chan.,  96, 1217- 
1218. 

1896-97.  218,320  s.  y.  mattresses,  17,710  C:  y. 
4th'<lass  St.,  11,850'  b.  m.  sawed  timber,  1,632  lbs. 
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iron  bolts,  736 1.  f.  pile  work,  and  16  clusters  of  fender 

?il6S  oonstr.  and  placed  in  the  various  works; 
43  641  0.  y.  dr.  from  the  H.,  and  133,698  c.  y.  dr. 
Irom  Bamshom  Creek  and  Wrights  R.,  97,  1495- 

1897-98.  46,637  s.  y.  mattresses  and  8,211  c.  y . 
4tb-class  St.  placed  in  the  detached  extension  of  the 
Oyster  Bed  training  wall;  306,413  c.  y.  dr.  from 
Wrights  R.  and  Marsh  Isld.  chan.,  98, 1293. 

1898-99.    ^27,749  e.  y.  dr.,  99, 1561. 

1899-00.  971,289  c.  y.  dr.  from  inside  route 
between  Savaimah,  Ga.,  and  Beaufort,  S.  C,  00, 
1915 

1900-01.  1,051,793  c.  y.  dr.  and  106  logs  re- 
moved, 01, 1628. 

1901-08.    198,380  0.  y.  dr.,  08, 1177. 

1902-03.  1,297,229  c.  y.  dr.,  mooring  dolphm 
built,  and  trailing  wall  repaired  and  extended, 

03,  1141.    Table  snowing  amount  and  location  of 
dr  by  years  from  1873  to  1902, 03, 1147. 

1903-04.  2,658,377  c.  y.  dr.,  and  182  logs  re- 
moved, 04,  1644.    Mooring  dotphjns  completed, 

04,  1646.    10,399  c.  y.  St.  placed  in  repairs  to  js., 
04,1647.  J  J  ^ 

1904-05.  1,730,208  0.  y.  dr.,  and  new  dr. 
SarafflJIoft  received,  06, 1260.  Coaling  wharf  bviilt, 
1,661  0.  y.  St.  placed  in  repair  to  js.,  and  gap  in 
Dam  No.  31  dosed,  05,  1261.  New  hull  built  for 
Angler,  05, 1262. 

1905-06.    817,533  c.  y.  dr.,  06, 1187. 

1906-07.    980,134  c.  y.  dr.,  07, 1272. 

1907-08.  1,143,811  o.  y.  dr.,  08,  1329.  31,164 
c  y.  dr.  from  chan.  between  Savaniiah  and  Beau- 
fort, 08, 1330.  16,816  0.  y.  dr.  from  chan.  Into  Back 
R.  and  new  dr.  Morgan  received,  08, 1331. 

1908-09.  1,740,049  c.  y.  dr.,  09,  1325.  25,091 
t.  St.  and  912  c.  y.  brush  placed  in  training  walls 
and  spur  dams,  09, 1326. 

1909-10.  1,916,913  C.  y.  dr.,  10,  1460.  41,145 
t.  St.  placed  in  raising  and  strengthening  training 
walls,  10, 1462. 

1910-11.  V.  S.  dr.  1,642,885  c.  y.  from  ocean 
bar,  Tybee  Roads,  Tybee  Knoll,  near  quarantine 
station,  and  275,801  c.  y.  from  H.  above  quaran- 
tine station:  934,986  o.  y.  dr.  under  contract  above 
Ft.  PulasW;  condition  of  chan.  and  results  from 
dr.,  11, 401, 1592. 

1911-13.  U.  S.  dr.  2,294,017  c.  y.,  and  1,145,557 
c.  y.  dr.  under  contract;  portion  of  an  old  sub- 
merged wreck  removed  by  U.  S.  plant;  proj.  68% 
completed,  12, 1813. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  the  B.,  88, 1063. 

Table  of  wind  directions  and  velocities  from  1871 
to  1888,  88, 1067.  ,      ^  ^ 

Physical  elements  of  Front  R.  and  North  Chan., 
1890  91  1509 

Description  of,  93,  1540;  95,  1456-1460  (chan.  to 
Beaufort,  95,  1522);  96,  1222;  97,  1497-1498;  98, 
1292-1294'  99  1561 

Current  observations,  94, 1141;  96, 1228-1229. 

Tidal  observations,  88,  1067;  94,  1134-1141;  96, 
1222-1228;  11,  1594;  12, 1813. 

Ebb  and  flood  volumes  gauged,  94,  1142-1144; 
96, 1229-1236. 

Chan,  depths,  velocities,  and  sectional  areas,  96, 
1237-1242. 

Scour  due  to  js.,  and  danger  of  forming  bar  out- 
side, 01, 1724. 

Effect  of  js.  on  tidal  range;  chan.  across  bar 
moving  s.  and  d.,  01, 1725. 

Tables  showing  controlling  d.  in  H„  1797  to  1903, 
and  movement  of  material  before  and  after  constr. 
of  js.,  0.3, 1150, 1151. 

Tide  gauge  records,  04, 1647. 

H.  and  1.  w.  planes  changed  by  extensive  dr.,  05, 
1262. 

Diagram  showing  changes  in  h.  and  1.  w.  -planes, 
OS,  1264. 

Scour  and  fill  as  shown  by  sur.,  06,  1189;  07, 
1272;  08, 1328;  10. 1460;  11, 1594;  12, 1813. 

Settlement  of  training  wall,  12, 1815. 

PBOJECTS. 

From  1826  to  1873,  incl.,  J449,473.68  app.,  incl. 
relief  claims,  and  applied  to  closing  chan.  betwem 
Hntehinsons  and  Aigyle  Islds.  and  Fig  Isld.,  d. 


chan.  over  the  wrecks,  removing  obstr.,  and  in  dr., 
73,  734,  737. 

By  Col.  GlUmore,  1873,  chan.,  Tybee  Roads  to 
Savannah  City,  with  a  h.-w.  d.  of  22',  to  be  accom- 
plished by  crib  dam  closing  the  Cross  Tides  and  a 
short  bulkhead  on  Hutchiiisans  Isld.;  w.  waterway 
at  the  city  front  and  Fig  Isld.,  and  d.,  w.,  and 
strengthening  the  chan.,  by  dr.,  at  various  points 
between  the  city  and  Tybee  Roads;  est.,  S481,320, 
73, 741,  747;  80, 933;  82, 1142. 

Proj.  modified,  1879,  by  a  suppl.  plan  for  imp. 
of  the  n.  chan.  of  the  R.  from  bead  ol  Elba  Isld.  to 
the  head  of  Long  Isld.  by  a  low  dam  across  the 
upper  end  of  the  s.  chan.,  and  by  dams  closing 
lateral  chan.  and  providing  shore  protection  where 
necessary,  80, 948,  957. 
BE.,  1879,  recom.  approv.  of  proj.,  80, 947. 
Est.  cost  of  suppl.  proj.  covered  by  est.  for  proj. 
of  1879,  80, 947;  82, 1143. 

From  1874  to  1881,  incl.,  $714,132.96  app.  on  the 
proj.  of  1873  and  1879,  83, 1145. 

Proi.  of  1882  comprised  those  of  1873-79  and  pro- 
vided" for  add'l  works  with  view  to  rendering  the 
imp.  permanent  by  raising  the  dam  at  Cross  Tides 
to  ormnary  h.  w.;  for  dr.  in  reach  of  Front  R.  from 
Cross  Tides  to  cit^;  increasing  w.  of  chan.  opposite 
city  to  600  and  650';  constr.  of  training  wallat  Fig 
Isld.;  elevation  of  s.  chan.  dam;  imp.  of  shallow 
reaches  between  Jones  and  Elba  Islds.  by  spur  js. 
and  wing  dams;  closing,  by  dams,  the  cross  chans. 
between  Elba  and  Cockspur  Isld.;  j.  from  Jones 
Isld.,  Red  Light  Beacon,  and  protection  of  St. 
Michaels  Chan,  by  similar  work;  also  shore  pro- 
tection and  dr.;  est.,  »730,000,  82,  1143,  1144,1145, 
1152;  84, 1099;  86, 1087;  87, 1150. 

Proj.  under  which  operations  conducted,  1887  to 
1889,  submitted  by  Col.  Gillmore,  1887,  and  pro- 
vided for  28'  from  the  city  of  Savannah  to  the  sea. 
Principal  features  of  the  proj.  were:  (1)  to  enlarge 
Drakes  Cut  to  200';  (2)  to  enlarge  chan.  s.  of  Kings 
Isld.  to  400',  and  to  close  the  Cross  Tides:  (3)  to 
build  a  training  wall  from  the  lower  end  of  Marsh 
Isld  to  Kinzeys  Pt.,  to  enlarge  the  R.  at  the  city 
to  600'  by  cutting  off  a  part  of  Hutchinson  Isld., 
and  to  coimcct  the  ends  of  the  Garden  Bank  wing 
dams  by  a  training  wall  extending  from  the  old 
dry  dock  to  a  point  above  Fig  Isld.  Light;  (4)  to 
close  the  South  Chan,  below  the  mouth  ol  St; 
Augustine  Creek;  (5)  to  connect  the  ends  of  the 
wing  dams  between  the  head  of  Elba  Isld.  and  the 
Oyster  Beds  by  training  walls,  extending  about 
3  m  eastward  from  the  Oyster  Beds,  for  the  imp. 
of  the  chan.  across  Tybee  Knoll;  (6)  to  oonsfr. 
detached  break'r,  rising  to  2'  above  m.  h.  w.  and 
extending  from  shoal  water  between  the  mouths 
of  Calibogue  Sound  and  New  B.  in  a  se.  direction 
to  d  w.  across  the  bar;  to  constr.  s.  j.,  extending 
from  the  n.  end  of  Tybee  Isld.  in  a  ne.  direction  to 
d  w.  across  the  bar,  this  j.  to  be  at  h.  w.  at  its 
inner  end,  slopmg  down  to  half  tide  at  500'  out  and 
retaining  that  height  to  the  inner  18'  curve  of  the 
bar-  beyond  that  point  to  be  an  apron  course  only, 
w  between  the  js.  at  outer  21'  curve  to  be  about 
2  500'  at  the  inner  18'  curve  about  5,500';  (7)  to  dr. 
a' chan.  at  least  28'  x  300"  m.  h.  w.  from  the  city  to 
the  sea,  the  dr.  material  to  be  deposited  on  banks 
or  behind  training  walls;  (8)  to  constr.  st.  protec- 
tion at  various  points;  est.,  S6,660,000,  88,  1006, 

1007. 

Historyoflmp.,  88, 1013. 

In  1890  operations  continued  under  a  revised 
nroi  bv  Lt.  Carter,  providing  for  chan.  d.  of  26' 
m  h  w.,  city  to  the  sea,  to  be  secured  by— En- 
largement of  Drakes  Cut  as  indicated  in  the  orig. 
mSi.-  entire  or  partial  removal  of  Kings  Isld.  with 
a  view  to  turning  add'l  volumes  into  Front  R.  and 
thereby  somewhat  increasing  the  velocities;  constr. 
of  a  deflecting  j.  from  Argyle  Isld.;  partial  removal 
of  Marsh  Isld.,  and  clsoing  up  the  chan.  n.  of  it, 
with  a  view  to  throwing  the  entire  flow  mto  the 
enlarged  s.  chan.  and  thus  doing  away  with  the 
disadvantages  Incident  upon  2  chans.;  teammg 
wall  from  the  lower  end  of  Marsh  Isld.  to  Kmzeys 
pt  and  w.  of  the  unduly  contracted  region  below 
Kinzeys  Pt.;  training  wall  in  vicinity  of  GMden 
Bank  in  order  to  properly  contract  the  R.  there; 
spur  js.  or  bank  protection  in  the  lower  portion  of 
wrecks  Chan,  for  the  same  purpose;  dr.  chan.  26' 
d   at  m.  h.  w.  from  city  waterworks  to  the  sea; 
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deflectingj.  ruimiug  out  toward  South  Chan,  from 
Mackeys  Ft.  in  order  to  divert  a  greater  ebb  volume 
into  North  Chan.;  removal  of  portion  of  Dam  15; 
closing  of  Duck  Fuddle  in  order  to  render  per- 
manent the  imp.  of  North  Chan,  near  the  lower 
mouth  ol  Duck  Puddle;  constr.  of  training  walls 
and  shore  protection  in  concave  bend  near  Spirit 
Isld.,  between  wing  dams  in  North  Chan.,  and 
between  Lower  Flate  and  Oyster  Beds,  with  view 
of  obtaining  strong  ebb  flow  of  uniform  mean 
velocity  throughout;  dr.  s.  of  Oyster  Beds  with 
view  TO  cross-sectional  areas  of  about  45,000  s.  f. 
for  mean  ebb  outflow,  in  order  to  induce  a  stronger 
Bow  through  the  s.  opening  and  thence  over  Tybee 
Knoll;  est.,  $3,500,000,  90, 1261, 1263;  91, 1492;  92, 
1244. 

By  Capt.  Carter,  1894,  extension  of  the  Oyster 
Bed  training  wall,  and  constr.  of  a  detached  part 
parallel  to  the  currents  along  the  axis  of  the  shoal 
between  Tybee  Roads  and  Calibogue  Sound;  est., 
$992,250,  if  amount  available  at  once,  96, 1459;  not 
made  available,  96, 1213. 

1896,  proj.  for  imp.  of  a  SS.  chan.  between  Savan- 
nah H.  and  Beaufort,  S.  C.  (dr.  7'  chan.,  m.  1.  w., 
by  way  of  Rams  Horn  Creek  and  Wrights  R.,  and 
constr.  of  a  dam  in  the  latter  stream;  est.,  $106,700), 
included  in  the  proj.  for  the  imp.  of  the  former 
place,.96, 1213. 

BE.  submitted  report,  1898,  of  its  ex.,  with  sug- 
gestion that  action  be  taken— 

To  remove  Cross  Tides  Dam;  to  maintain  all 
other  existing  training  walls,  dams,  and  dikes;  to 
do  necessary  dr.  to  obtain  and  maiatain  chan., 
Savannah  to  the  sea,  suitable  for  vessels  of  24' 
draft  m.  h.  w.,  depositing  all  dr.  material  outside 
the  limits  of  R.;  to  establish  and  maintain  3  moor- 
ing stations  between  Savannah  and  the  sea;  to 
open  and  maintain  a  SS.  chan.  of  sufficient  w.  and 
7'  draft  1.  w.  from  Beaufort,  S.  C,  to  Savannah, 
Ga.,  by  way  of  Mud  R.;  and  to  open  and  maintain 
a  small-boat  passage  of  3'  x  20'  1.  w.  through  the 
dikes  and  traming  walls  near  the  foot  of  Elba  Isld., 
00, 1927. 

By  BE.  (q.  v.),  1900,  securing  chan.  22'  x350'-500' 
by  dr.  and  repairs  to  j.;  also  for  mooring  basins  at 
the  Bight  and  Venus  Ft.,  1,500'  and  3,000'  1.,  resp., 
with  mooring  dolphins;  total  est.,  $1,567,791,  01, 
1726;  also  est.  for  removal  of  Cross  Tides  Dam,  and 
replacing  with  new  one,  above  d.  w.,  and  for  j. 
work  and  dr.  necessary  for  substitution  of  n.  chan. 
for  s.  Chan.,  $2,880,000, '  01, 1727. 

By  BBRH.,  1905,  progressively  increasing  d.  to 
21'  and  upward,  by  an.  of  $1,000,000,  inol.  $250,000 
for  dr.  and  3150,000  for  permanent  works  above 
Tybee  Knoll,  work  to  be  undertaken  in  tentative 
manner  with  the  object  of  first  securing  max.  d. 
across  bar  that  could  be  maintained  by  dr.  alone,^ 
06, 311;  07,  306;  10, 381. 

Act  July  25,  1912,  au.  extending  imp.  to  foot  of 
Kings  Isld.,  by  chan.  21'  x  300';  est.,  $140,000; 
upon  condition  that  city  accepts  parcel  of  land  near 


upper  Old  of  proposed  imp.,  and  gives  assurance 
to  Sec,  of  War  that  it  womd  provide  suitable  ter- 
minal facilities,'  12, 1816. 

SUB  VETS. 

R.  ganging,  1879,  80, 939. 

Tidal  observations,  1880,  80, 940. 

Au.  act  Mar.  3,  1881;  made,  1882,  by  Lt.  Col. 
Gilhnore,  88, 1152. 

From  Cross  Tides  to  the  bar  au.  act  Aug.  S,  1886, 
87, 154. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  Col. 
Gillmore,  88, 1057. 

Sur.  au.  act  Aug.  5,  1886;  made,  1887,  by  Col. 
Gillmore,  88, 1059. 

Hydrographic  sur.  of  Savannah  R.,  Cross  Tides 
to  the  sea,  90, 1265. 

Sur.  to  determine  whether  the  damage  to  the 
Vemesobie  Freshet  Bank  in  1887  was  caused  by 
the  work  at  Cross  Tides,  and  whether  the  mainten. 
of  said  hstiik  is  essential  to  the  success  of  the  work 
at  Cross  Tides,  and  to  determine  the  cost  of  so 
constr.  b^ik  as  to  confine  the  water  of  said  R.  to 
its  bed,  au.  act  Aug.  11, 1888;  made,  1889,  by  Capt. 
Carter. 

Stir,  lor  a  chan.  7'  d.  m.  1.  w.  au.  act  Aug.  17, 1894; 
made  by  Capt.  Carter,  1895  (see  Projects),  96, 1521. 

Ex.  of  chan.  made,  and  a  detafled  sur.  of  tha  R. 
commenced,  1894,  94,  1134;  sur.  completed,  1895, 
96, 1455.  Local  detailed  surs.  of  the  H.,  1895,  95, 
1455.  Detailed  exs.  of  the  chan.  made,  1896,  by 
Capt.  Carter,  96, 1218. 

Bench  marks  estab.,  96, 1224. 

Sur.  made,  1900,  by  Capt.  Gillette,  00, 1915. 

Ex.  au.  act  June  6,  1900;  made,  1900,  by  Capt. 
Gfllette,'  01, 1719. 

Of  Tybee  Knoll,  outer  bar  and  shoal  places  in 
iimer  H.,  06, 1189. 

Au.  act  Mar.  3,  1905;  made,  1905,  by  Lt.  Col. 
Quinn,2  06, 311. 

Of  outer  bar,  Tybee  Roads  and  Tybee  Knoll,  09, 
1327. 

Complete,  from  upper  limits  of  imp.  to  sea,  10, 
1460;  11, 1592;  18, 1815. 

Pre.  ex.  of  R.  and  H.  au.  act  June  25,  1910,  for 
2  m.  above  upper  limits  of  city  of  Savannah,  with 
view  to  securmg  imp.  navigation.  Rs.  by  Col. 
Kingman,  Sept.  9,  1910,  and  July  1,  1911;  est., 
$140,000,3  18,  524. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
18,  490. 

Maps:' 

R.  from  Savaimah  City^  Tybee  Roads,  80, 940. 

Chart  of  Cross  Tides,  81, 1082. 

Of  R.,  82, 1150;  83, 898;  84, 1106;  86, 1202. 

Of  R.  and  H.,  86, 1095;  87,  11S8. 

88,  1012,  1072;  89,  1226,  1284;  90,  1302;  98, 
Atlas,  49-57;  93, 1546;  94, 1136, 1152;  96, 1464;  96, 
1244;  99,  1566;  02,  1178;  04,  1646;  06,  1192;  09, 
1332. 


Part  (c),  0-2    Savannah  River,  Savannah  to  Augusta,  Ga.* 


APPROPRIATIONS. 

1881,  '  $15,000,  81, 1090. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1901, 


25,000,  88, 1173. 
15,000,84,1109. 
15,000,  86, 1100. 
21,000,  88, 1029. 
26,000,  90,1327. 
35,000,  98,  1256. 
15,000,  9S,  1467. 
15,000,  96,  1247. 
20,000,99,1570. 
64,000,00,1930. 
100,000,01,1636. 


1902, 
1904, 


1907, 
1909, 

1910{ 

1911, 
1912, 


86,000, 
*5,000, 
13,000, 
*2,000, 
30,000, 
*25,000, 
*4,000, 
70,000, 
100,000, 
105,000, 


02,  1184. 
06, 1269. 
06, 1269. 
07,  1281. 
07,  1281. 

09,  1334. 

10,  1469. 
10, 1469. 

11,  1600. 
12, 1822. 


Total,  805,000    (incl.    misc.,    $808,841.37,    12, 
1822). 


*  Allotment. 

1  H.  D.  123,  S6th,  2d.  >  H.  D.  181, 59th,  Ist. 

*  Bur.— B„  June  23, 1»4;  est.  SS5,000.    (H.  D.  4S2,  S8tb,  2d.) 


»  H.  D.  M3,  a2d,  2d. 


rSeepp.  14-22  fori 
Lexplanations,  etc.  J 
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COMMERCE. 

Increase  In  C,  and  saving  in  rates  due  to  imp., 
88, 1028. 

Rail  and  mill  rates  on  cotton,  1885  to  1890,  91, 
1523. 

C.  and  navigation,  98, 1255. 

Bates  reduced  about  20%  by  imp.  C,  1892-93, 
had  increased  up  to  that  time  at  the  rate  of  $10  tor 
every  dollar  spent  in  imp.  by  the  U.S.,  93, 1550. 

The  5  SS.  engaged  on  the  E.  in  1897-98  carried 
freight  valued  at  $1,730,000,  98, 1300. 

Value  of  freight  carried,  1898-99,  by  4  SS.,  $2,- 
862,015;  and  3,000,000',  b.  m.,  of  timber,  value 
$210,000,  rafted  down  the  E.,  99, 1569. 

Freight  valued  at  $3,600,000  carried,  1899-00,  by 
3  SS.;  and  5,000,000',  b.  m.,  of  timber,  value  $150,- 
000,  rafted  down  the  R.,  00, 1929. 

TJnimportant  prior  to  imp.;  increased  since,  01, 
326. 

Rates  reduced  30  to  50%  since  1896,  06, 296. 

1911,  40,168  t.,  13,  493. 

CONTRACTS. 

1883.  J.  E.  Walter,  wing-dam  constr.,  83,  908. 

1884.  B.  H,  Gaynor,  wing-dam  constr.,  85, 
1211, 

1886.  J.  I".  Gaynor,  wing-dam  constr.,  87, 
1170. 

1888.  M.  A.  Sweeny  &  Bro.,  repairmg  snag 
boat,  $10,400,  89, 1241. 

1889.  W.  T.  Gaynor,  riprap  St.,  $2  c.  y.;  fas- 
cines, 70*  c.  y.,  90, 1327. 

1891.  J.  F.  Gaynor,  constr.  and  repair  of  wing 
dams  and  shore  protection,  $1.29  c.  y.  lor  mattress 
and  $2.69  c.  y.  for  St.,  92, 1256. 

1893.  A.  J.  Twiggs,  constr.  of  wing  dams  and 
shore  protection;  mattresses,  74il;  c.  y.;  St.,  $1.74 
c.  y.  ($12,510),  93,  1551.  Part  of  this  work  under 
thfe  contract  was  done  by  the  U.  S.  at  the  contrac- 
tor's expense,  94, 1169. 

1900.  A.  J.  Twiggs,  training  dikes,  umt  prices, 
01, 1636. 

1901.  Hunter  &  Frey^  training  dikes,  unit 
prices,  08, 1184. 

1903.  A.  J.  Twiggs,  dike  work,  unit  prices,  03, 
1155. 

1905.  A.  J.  Twiggs,  constr.  dikes;  piling,  $2.50 
each;  brush,  OOt  c.  y.;  st.,  $2.26  o.  y.,  06, 1195. 

1906.  A.  J.  Twigp,  dike  work;  St.,  $4  o.  y.; 
brush,  $1  c.  y.;  piles,  $5  each,  driven,  07, 1281. 

1907.  A.  J.  Twiggs,  dike  work,  unit  prices,  07, 
1282. 

1911.  Merrill-Stevens  Co.,  constr.  two  10" 
pump  boats,  $17,875;  Simons-Mayrant  Co.,  constr. 
and  repair  shore  protection  and  training  dikes 
(unit  prices  given),  11, 1601. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  80, 132;  81, 173;  88, 
168;  83,  177;  84,  184;  85,  184;  86,  183;  87,  146; 
88,  139;  89,  159;  90,  142;  91,  180;  98,  176;  93, 
191;  94,  176;  95,  200;  96,  179;  97,  227;  98,  223; 
99,  257;  00,  294;  01,  326;  08,  253;  03,  260;  04, 
265;  05,  273;  06,  295;  07,  308;  08,  327,  346;  09, 
337;  10, 383;  11,  405;  18,  491. 

In  charge: 

Col.  Q.  A.  Oilhnore,  1872-87.  R.,  81, 1088,  1090; 
88, 1171;  83, 905;  84, 1107;  85, 1207;  86, 1098;  87, 
1165. 

Lt.  O.  M.  Carter,  188&-97.  R.,  88, 1026;  89, 1237; 
90, 1324, 1328;  91, 1519;  98, 1253;  (Capt.)  93, 1547; 
94, 1158;  95, 1465;  96, 1245;  97, 1503. 

Capt.  C.  E.  Gillette,  1898-02.  R.,  98,  1299;  99, 
1567:  00, 1928;  01, 1634;  03, 1183. 

Lt.  Col.  T.  B.  QuJnn,  1903-05.  R.,  03, 1152;  04, 
1648;  OS,  1267. 

U.  Oof.  D.  C.  Kingman,  1906-.  R.,  06, 1193;  07, 
1279;  (Col.)  08,  1336;  09,  1333;  10, 1467;  11,  1598; 
18, 1819. 

Assistants: 

S.  L.  Fremont.    B.,  81, 1094. 

Capt.  B.  D.  Greene.    R.,  83, 1173. 

Capt.  T.N.  Bailey.    R.,  83, 909;  84, 1109. 


Capt.  J.  C.  Post.    R.,  83, 910. 

Lt.  O.  M.  Carter.    E.,  86, 1212;  87, 1172. 

Lt.  F.  V.  Abbot.    R.,  85, 1211;  87, 1171. 

W.  E.  Curtis.    R.,  88, 1029. 

G.  W.  Brown.    R.,  90, 1332. 

F.  C.  Armstrong.  R.,  90,  1363;  91,  1526:  93, 
1257. 

E.  S.  Burnett.  R.,  93, 1651;  94, 1161;  95, 1468; 
96,  1248. 

OPERATIONS. 

1881-88.  Snag  boat  built;  144  snags  and  logs 
and  141  trees  removed  from  E.  bed,  88, 1172. 

1888-83.  5  wing  dams  built,  averaging  275'  in 
1.;  snags,  piles,  and  ilatboat  wrecks  removed,  83, 
906,  907. 

1883-84.  117  snags  and  piles,  and  45  trees  re- 
moved from  the  E.,  84, 1108. 

1884-85.  2  wing  dams  built  and  2  completed 
at  Courses  Bar;  5  wing  dams  built  at  Sand  Bar, 
Ferry  Bar,  and  4  at  Blue  House  Bar;  368  snags,  11 
stumps,  and  385  trees  removed,  86, 1210. 

1886-87.  Wing  dams  built  at  Blue  House 
Bar  and  Courses  Bar;  259  logs  and  snags  and  596 
leaning  trees  removed  from  E.  between  Savannah 
and  Masons  Ferry,  87, 1167, 1171, 1172. 

1889-90.  244  snags  and  stumps  removed  from 
the  Chan.,  and  120  trees  from  the  bank;  4,572  o.  y. 
fascines  and  1,158  c.  y.  st.  placed  in  spur  dams,  90, 
1326. 

1890-91.  353  snags  removed  from  the  chan., 
and  3,443  overhanging  trees  cleared  from  banks, 
91,  1521. 

1891-93.  2,179  c.  y.  brush  fascines  and  1,382 
c.  y .  St.  used  in  constr.  of  spur  dams,  and  2,682  c.  y . 
brush  fascines  and  1,969  c.  y.  St.  used  in  repairs  to 
old  work,  98, 1254. 

1893-93.  9,536  logs  and  other  obstr.  removed 
from  E.  and  banks,  93, 1549. 

1893-94.  5,682  c.  y.  fascines,  5,162  c.  y.  St.  put 
into  the  works  by  contract,  and  1,549  c.  y.  fascines 
and  1,589  c.  y.  st.  by  U.  S.  About  700  snags  and 
other  obstr.  removed  from  R.  and  banks,  94, 1160. 

1894-95.  About  2,800  snags  and  other  obstr. 
removed;  9,694  o.  y.  dr.;  966  piles  driven;  2,344 1.  f. 
pile  work  wattled;  3,880  s.  y.  mattresses  and  1,430 
c.  y.  fascines  used  in  the  constr.  of  spur  dams,  95, 
1466. 

1896-96.  About  30  lo^s  and  other  obstr.  re- 
moved; 2,826  c.  y.  dr.;  86  piles  driven;  436  1. 1.  pile 
work  wattled;  332  s.  y.  mattresses  and  66  c.  y.  st. 
used  in  the  constr.  of  spur  dams,  96, 1246. 

1896-97.  About  2,500  snags  and  other  obstr. 
removed  from  the  E.  and  banks;  5  wrecks  and  100 
c.  y.  r.  removed,  97, 1604. 

1897-98.  About  200  logs  and  other  obstr.  re- 
moved, 98, 1300. 

1898-99.  108  c.  y.  r.  and  over  700  snags  and 
other  obstr.  removed  from  R.  and  banks;  260  piling 
placed  in  training  dike  for  imp.  of  Brighams  Bar, 
99, 1569. 

1899-00.  Over  3,700  snags  and  other  obstr. 
removed;  training  dikes  at  Brighams  Bar,  Flowery 
Gap  Bar,  and  Half  Guinea  Bar  constr.,  00, 1929. 

ISOO-Ol.  One  training  dike  700'  finished,  3 
aggregating  2,765'  built  and  2  partly  built,  2  shore- 
protection  dikes  aggregating  3,876'  partly  built,  47 
snags  and  stumps  removed,  467  trees  out,  and  old 
dam  blown  out,  01, 1634. 

1901-08.  11,721'  training  dikes,  1,825'  shore- 
protection  dike  and  846'  spur  dikes  completed, 
9,864'  dikes  partly  built,  and  house  boat  and  snag 
boat  built,  03,  1182.  392  obstr.  removed  from 
chan.  and  3,154  from  banks,  08, 1183. 

1903-03.  7,280'  dike  repaired  and  refilled,  and 
4,260'  dike  and  5,560'  shore  protection  built;  1,241 
obstr.  removed  from  chan.  and  4,544  from  banks, 
03, 1153,  1154. 

1903-04.  9,137  0.  v.  brush  bundles,  3,715  o.  y. 
St.,  11,360'  timber,  568  lbs.  iron  spikes,  and  600  1.  f. 
piling  used  in  repairing  and  refilling  dikes;  1,574 
obstr.  removed  from  chan.  and  1,554  from  banks, 
04, 164S. 

1904^5.  3,840  snags  and  stumps  and  4  small 
barges  removed  from  chan.,  1,476  trees  and  logs 
cut  or  girdled,  and  one  day  bank  removed,  06, 
1267. 
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1905-06.  1,900' dike  boot,  06, 1193.  SOOobstr. 
removed  from  chan.  and  1,065  m)m  banks.  06. 
1194. 

1906-07.  600'  dike  built  and  60'  removed, 
07,  1280. 

1907-08.  1,935  obstr.  removed  from  chan.  and 
3,877  from  banks,  40'  dam  and  100'  dike  removed, 
training  wall  repaired,  several  sand  bars  imp.,  and 
point  of  bank  removed,  08, 1336. 

1908-09.  2,318  obstr.  removed  from  chan.  and 
3,293  from  banks,  Tweedys  Bar  impd.,  machinery 
removed  from  sunken  SS.  Two  States,  and  sunken 
lighter  removed,  09, 1333. 

1909-10.  2,884  obstr.  removed  from  chan.  and 
1,757  from  banks,  assisted  in  raising  sunken  SS. 
Katie,  1,512'  shore-protection  dike  and  3,619'  train- 
ing wall  built,  10, 1467. 

1910-11.  Snag  boat  Tugaloo  removed  4,727 
snags,  380  stumps,  cut  1,342  trees  and  198  logs  on 
banks;  boat  repaired;  under  contract  constr.  and 
repairing  shore-protection  and  training  dikes  near 
Augusta;  new  pump  boat  completed  and  delivered, 
11, 1599. 

1911-13.  2,199  snags,  204  stumps  and  sunken 
lighter  removed  from  chan.,  and  1,839  overhanging 
trees  and  logs  cut  on  banks;  protection  dike  3,264' 
long  at  Canoe  Cut  Bar  and  ISC'  spur  dam  constr.; 
shore-protection  dike  ^t  Masons  Landing  about 
85%  completed;  snag  boat  Tugaloo  made  minor 
repairs  to  regulating  works;  93,825  c.  y.  dr.  from 
four  sand  shoals,  13,  lgl9. 

PHYSICAL  CHARACTEBISTiCS. 

Description  of,  88, 1026;  89, 1237;  90,  1328. 

Main  ten.  of  chan.  would  be  easy  if  erosion  ofbaoks 
could  be  stopped,  03, 1153. 

Unusual  number,  and  prolonged  duration  of 
beshets,  IS,  1820. 


PKIVATB  WOBK. 

Snag  boat  made  unsuccessful  attempt  to  raise 
sunken  SS.  Swan  at  expense  of  owners,  06, 1194. 

U.  S.  snag  boat  removed  some  interlockmg  steel 
piling  formmg  cofferdam  at  new  lift  bridge  of  Sea- 
board Ait  Line  Ry.  Co.,  and  work  paid  for  by  Ry. 
Co.,  11, 1598;  1%,  1820. 

PBOJECTS. 

By  Col.  Gillmore,  1880,  securing  a  5'  l.-w.  chan. 
Savannah  to  Augusta  by  dr.,  contraction  of  R., 
bonk  protection,  and  the  removal  of  lop,  snags, 
and  similar  obstr.;  est.,  {91,000,  80, 1094;  86, 1098; 
87, 1166. 

By  Lt.  Carter,  1890,  estab.  of  navigable  5'  SS. 
chan.  at  ordinary  summer  1.  w.  between  Augusta 
and  Savannah  by  removal  of  sand  bars,  regulating 
portions  of  the  H.,  revetting  caving  banks,  closing 
mcipient  cutKjfls,  and  removing  snags  and  logs 
from  the  chan.  and  overhanging  trees  from  the 
bankS'Of  the  stream;  est.,  S332,000,  90,  1324.  1329, 
1330;  93, 1253. 

In  1895-96  Capt.  Carter  est.  $3,000  to  15,000  an. 
for  mainten.,  96, 1245. 

Lt.  Col.  Quinn,  1904,  est.  $75,000  to  complete 
proj.:  also  recom.  sur.  with  view  to  imp.  by  loclis 
and  dams  just  bdow  Augusta,  04, 1648. 

By  Col.  Kingman,  1908,  plan  for  imp.  of  entire 
B.;  est.,  $360,000,1  08,346;  10,384. 

SUBVETS. 

Au.  act  June  14,  1880;  made,  1880,  by  Col.  Gill- 
more,  81, 1090. 

Of  the  R.  between  Savannah  and  Augusta;  made, 
1870,  90,  1328,  1332. 

For  30  m.  below  Augusta,  au.  act  Mar.  2,  1907; 
finade,  1907-08,  by  Col.  Kingman.i  08,  346. 

Maps.  83,908;  84,1106;  85,1210;  86,1094;  90, 
1362;  94, 1160;  02, 1184. 


Part  (d),  0-3    Savannah  River,  above  Augusta,  Ga. 


APPEOPEIATIONS. 


1880, 

$16,000,80,959. 

1881, 

8,000,  81,  1104. 

1882, 

15,000,  88,  1175. 

1892, 

10,000,  93,  1556. 

1S94, 

6,000,  95,  1472. 

1896, 

3,000,  96,  1252. 

1899, 

1,000,  99,  1572. 

1905, 

2,000,  06,  1270. 

1907, 

3,000,  07,  1283. 

1910, 

3,000,  10, 1470. 

1912, 

3,000,  IS,  1825. 

Total, 

70,000 

COMMEBCE. 

1892-93,  freight  valued  at  $350,000,  93, 1555;  1899, 
frei^t  amounted  to  5,570 1.,  valued  at  $199,310,  00, 
1932. 

Navigation  made  safer  and  easier;  effect  on  rates 
unknown,  06, 298. 

1911,  1,635  t.,  13,  1825. 

CONTBACTS. 

1880.  Anderson  &  Blaisdell,  dam  constr.  and 
removal  of  obstr.,  81, 1104. 

1883.  W.  H.  Browne,  r.  removal  and  wing- 
dam  constr.,  83, 913. 

1893.  W.  E.  Walsh;  r.  excavation,  $4.25  c.  y.; 
fascines,  $1.50  c.  y.;  riprap  St.,  $2.75  c.  y.;  clearing 
B.,  $35  20  m.  ($9,950),  93, 1556. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  80, 129;  81, 174;  83, 
169;  83,  178;  84,  185;  85,  185;  86,  184;  87,  148; 
f>8, 140;  89, 160, 164;  90, 143, 147;  93, 192;  94, 177; 
96,  201;  96,  180;  97,  228;  98,  224;  99,  259;  OO, 


296;  01,  327;  02,  255;  03,  261;  04,  267;  05,  275; 

06,  297;  07,  310;  08,  329;  09,  339;  10,  386;  11, 
408;  12,  496. 

In  charge: 

Col.  Gilhnore,  1872-«7.  E.,  80,  958;  81,  1103; 
83,1174;  83,911;  84,1110;  85,1213;  86,1100;  87, 
1172. 

Lt.  O.  M.  Carter,  1888-97.  B.,  88, 1031;  89, 1241; 
90, 1365, 1484;  (Capt.)  93, 1554;  94, 1164;  95, 1470; 
96, 1250;  97, 1506. 

Capt.  C.  E.  GiUette,  1898-02.  B.,  98,  1301;  99, 
1571;  00, 1930;  01, 1636;  02, 1184. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  B.,  03,  1155;  04, 
1650;  05, 1269. 

Lt.  Col.  Dan  C.  Kingman,  1906-.    B.,  06,  1195; 

07,  1282;  (Col.)  08,  1338;  09,  1335;  10,  1470;  11, 
1603;  12, 1824. 

Assistants: 

Capt.  B.  D.  Greene.    B.,  81, 1104;  82, 1175. 

Lt.  T.  N.  BaUey.    B.,  83,  913. 

Capt.  J.  C.  Post.    B.,  83,914. 

Lt.  F.  V.  Abbot.    E,  85, 1214. 

W.  R.Ciu^.    B.,  88,  1032. 

G.  W.  Brown.    B.,  90, 1498, 1526. 

R.  S.  Burnett.    E.,  95, 1472;  96, 1252. 

OPEEATIONS. 

1880-81.  722  c.  y.  r.  and  gravel  removed,  81, 
1103. 

1881-82.  3,365  c.  y.  r.  and  35  c.  y.  gravel  re- 
moved, and  1,800  c.  y.  riprap  dams  biult,  83, 1174. 

1882-83.  439  c.  y.  r.  excavated  and  6,669  s.  y. 
of  mattress  and  1,726  c.  y.  of  st.  employed  in  wing- 
dam  constr.,  83, 912. 

1883-84.   302  c.  y.  ledge  r.  removed,  84, 1110. 

1893-93.  2,018  c.  y.  fascines,  1,186  c.  y.  riprap 
St.  used  in  the  repair  and  constr.  of  dams,  341  c.  y. 
r.  excavated,  and  48  m.  of  R.  bank  cleared,  93, 1555. 


>  H.  D.  962, 60th,  1st. 
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1894-95.  85  c.  y.  r.  excavated;  2,860  s.  y.  mat- 
tresses laid  with  1,310  o.  y.  riprap  st.  on  works  ot 
direction;  about  160  obstr.  removed  from  E.  and 
banks,  95, 1471. 

1895-96.  390  s.  y.  mattresses,  325  c.  y.  fascines, 
462  0.  y.  riprap  st.  used  in  the  constr.  and  repair  of 
dams;  378  c.  y.  r.  removed,  96, 1251. 

1896-97.  6  c.  y.  r.  removed  and  30  c.  y.  st.  used 
in  the  repair  of  dams,  97, 1507. 

1899-90.  2,030  0.  y.  r.  and  over  4,000  over- 
hanging trees,  snags,  and  other  obstr,  removed, 
training  dike  built  at  Bush  Rook  Landing,  and 
repairs  made  to  dikes  at  Little  Rapid  Gap,  Stephens 
Falls,  Marquarts  Hay  Landing,  Little  R.,  Scotts 
Shoals,  and  just  above  Bush  Rook  Landing,  00, 
1931. 

1900-01.  Dams  repaired,  41  trees  cut  and  3 
girdled,  01, 1636. 

1905-06.  17  bowlders,  23  c.  y.  r.,  and  51  logs 
removed  and  1,281  trees  cut;  dam  at  Marquarts 
repaired,  06, 1195. 

1907-08.  3  bowlders  and  r.  ledge  removed, 
and  dam  40'  long  built,  08, 1338. 

1908-09.    163  obstr.  and  62  c.  y.  bowlders  re- 
moved from  chan.  and  294  obstr.  from  banks; 
dams  repaired,  09, 1335. 

1909-10,  34  obstr.  removed  from  chan.  and 
299  from  banks;  258  c.  y.  r.  quarried  and  276  c.  y. 
placed  in  repairing  dams,  10, 1470. 

1910-11.  73  snags,  18  logs,  and  211  c.  y.  loose 
r.  removed;  257  trees  out;  636  c.  y.  r.  placed  in  re- 
pairing dams,  11, 1603. 

1911-12.  311  c.  y.  r.  used  in  repairing  existing 
regulating  wo;'ks,  cut  opened  through  sand  bar, 
large  snag  removed  from  chan.,  and  st.  washed 
from  dams  replaced,  12,  1824.  Froj.  about  64% 
completed,  12, 496. 


PHYSICAL  CHABACTEBISTICS. 

Heavy  freshets  fill  chan.  and  block  navigation, 
12, 1824. 

PBIVATE  WOBK. 

Au.  granted  to  2  private  companies  to  constr. 
dams,  one  8  m.  and  the  other  27  m.  above  city,  10, 
387. 

PBOJECXS. 

By  Col.  Gillmore,  1879,  imp.  of  Savannah  R. 
from  Augusta  to  head  of  pole-boat  navigation  on 
the  Tugaloo,  154  m.,  by  formation  of  a  3'  chan.  3^ 
w.  from  Augusta  to  Trotters  Shoal,  64  m.,  and  re- 
moval of  rs.,  snags,  and  similar  obstr.  for  the  re- 
maining distance;  est.,  $45,000,  80,958,  959;  87, 
1172. 

Fiu-ther  app.  not  recom.,  because  the  cost  of  the 
permanent  imp.  of  the  R.  would  be  dispropor- 
tionate to  the  requirements  of  C,  87, 1173. 

By  Lt.  Carter,  1890,  estab.,  between  Petersburg 
and  The  Locks,  a  downstream  chan.  12'-25'  w.  and 
navigable  during  ordinary  summer  1.  w.  for  pole 
boats  drawing  2',  and  for  an  ujistream  chan., 
navigable  under  the  same  conditions,  for  pole 
boats  drawing  1.3'  of  water;  this  to  be  obtained  by 
removal  of  logs  and  overhanging  trees,  excavation 
of  r.,  sand,  and  gravel,  and  constr.  of  training  walls 
to  increase  the  flow  of  water  through  the  sluices 
est.,  133,000,  90, 1366. 

SUB  VETS. 

Ex.  made  above  Augusta,  1878,  by  Col.  Gillmore, 
79,  447-450. 

Au.  act  Aug.  11, 1888;  made,  1890,  by  Lt.  Carter 
90, 1525. 

Ex.,  1893-94,  by  Capt.  Carter,  94, 1165. 


Parjt  (e),  0-2    Savannah  River,  Ga.,  Spirit  Island  to  the  Cross- 
ing of  the  Charleston  and  Savannah  Rwy.  Co. 


COMMEBCE. 

In  1892  no  change  had  taken  place  since  last  B., 
1890,  93, 1610. 

ENGINEEBS. 

Cblel  ot  Engineers.    B„  93, 198;  95,  207. 
In  charge.    Capt.  O.  M.  Carter,  1888-95.    B., 
93, 1609;  95,  1620. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  Spirit  Isld.,  6  m.  below  Savannah; 


the  Charleston  &  Savannah  Ey.  br.,  14  m.  above, 
93, 1609. 

SUB  VETS. 

Ex.  au.  act  July  13,  1892;  made  by  Capt.  Carter, 
1892  (K.  tav.),  93, 1609. 

Sur.  au.  act  Aug.  17,  1894;  B.  by  Capt.  Carter, 
1894,  95, 1620. 


Part  (f),  0-3    Savannah  River,  at  Augusta,  Ga. 


APPEOPBIATIONS. 

1910, 1126,000,  10, 1469. 

CO\TBACTS. 

1911.  Bryan  &  Co.,  protection  of  E.  bank 
along  city  front  at  Augusta  (prices  given),  11, 1603. 

ENGINEEBS. 

CUet  o(  Engineers.  B.,  10,  386,  407;  11,  407; 
12,  494. 

In  charge.  Col.  D.  C.  Kingman,  1910-.  B., 
10, 1469;  11, 1601;  12, 1822. 

OPEBATIONS. 

1910-11.  1,466  c.  y.  dr.  toward  providing  a 
trench  at  toe  of  slope,  and  3,667  t.  St.  placed;  con- 
tractor did  considerable  clearing  of  R.  bank,  11, 
1602. 

1911-12.  23,112  c.  v.  excavated  toward  pro- 
viding a  trench,  and  m  this  trench  33,916.12  t. 
riprap  st.  placed;  for  subpavement  7,491  t.  St. 
placed  on  R.  bank  and  for  top  pavement  21,937 
t.  large  st.;  excavation  and  iillmg  ahead  of  paving 


done;  9,708  c.  y.  excavated  and  9^19  t.  st^Iaced 
therein,  not  paid  for,  12,  1823.  Froj.  66%  com- 
pleted, 12,  496. 

FHTSICAL  CHABACTEBISTICS. 

Unusual  number,  and  prolonged  duration,  of 
freshets,  12, 1823. 

Work  already  done  has  withstood  severe  freshets 
of  1911-12,  12,  495. 

PBIVATE  WOBK. 

City  of  Augusta  deposited  S125,000  as  its  half  of 
cost  of  imp.  with  U.  S.  Asst.  Treas.,  New  York, 
N.  Y.,  11,  407. 

PBOJECT, 

By  Col.  Kingman,  1909,  riprapping  7,900'  bank 
along  city  front;  est.,  $250,000,  i  to  be  paid  by 
city,!  10,  386,  407.    Au.  act  June  25,  1910. 

SUBVET. 

Au.  act  Mar.  3,  1909;  made,  1909,  by  Col.  King- 
man, i  10,  407. 


I  H.  D.  487, 61st,  2d. 
30462°— H.  Doc.  740,  63-2 35 
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0-3(g)     SAVANNAH,  GA.,  AND  FERNANDINA,  FLA.  (Inside 
water  route  between.) 


APPBOFBIATIONS. 

1892,  215,000,  93, 1807. 

1894,  20,000,95,1518. 

1896,  14,000,96,1301. 

1902,  15,000,03,1197. 

1906,  41,000,  05,  1285. 

1907,  30,000,07,1297. 

1909,  *25,000,  09, 1350. 

1910,  12,500,10,1485. 

1911,  30,000,  11, 1621. 

1912,  40,000,  18,  1842. 


Total,  242,500  (incl.  $664.40  collected  from 
svirety,  $213,164.40,  18, 1842). 
COMMERCE. 

C.  interests  to  be  affected  by  the  imp.,  98, 1323. 

Description  oJ,  93,  1605;  96,  1517;  99, 1591;  00, 
1954, 1955. 

Eoute  of  great  value  to  the  coasting  trade,  93, 
1605. 

1891,  156,000  t.;  valued  at  $2,787,000,  and  41,000 
passengers,  93, 1606.  1894,  value  $2,230,000;  36,000 
passengers  carried,  96,  1517.  1896,  value  of  C. 
$2,000,000,  96, 1301. 

Little  through  C,  but  large  local;  description  of, 
01, 1653. 

Practically  all  freight  carried  over  this  route  is 
upon  detached  sections,  18, 1841. 

1911,  167,730  t.,  18,  517. 

CONTEACTS. 

1893.  Atlantic  Contracting  Co.,  j.  constr.; 
mattresses,  99*  s.  y.;  riprap  St.,  $3.69  c.  y.  ($19,680), 
93, 1607. 

1895.  W.  T.  Gaynor,  j.  constr.;  mattresses,  $1 
s.  y.;  fascines,  $1.65  c.  v.;  pile  work,  $1.50  1.  f.j 
fender  piles,  $50  cluster;  tie  piles,  $20  group;  sawed 
timber,  $25  1,000'  b.  m.;  iron  bolts,  5*  lb.;  riprap 
St.,  $3.05  c.  y.  ($48,000),  96, 1518. 

1896.  E.  E.  Moore,  dr.,  100  c.  y.  ($7,600),  97, 
1538. 

1903.  George  T.  Warner,  dr.,  im  c.  y.,  03, 
1168. 

1909.  Simons-Mayrant  Co.,  dr.,  17.9$  c.  y., 
p.  m.,  09,  1350.  Blackstafl  Engineering  Co., 
raising  j.;  st.,  $2.60  t.,  10,  1485.  Annulled  Oct.  1, 
1910,  1 1, 1621. 

1910.  E.  G.  Eoss,  j.  work,  $2.94  t.  for  st.  in 
place,  and  $7.20  t.  for  st.  placed  to  mark  outer  end 
of  training  wall,  11, 1618.  P.  Sanford  Eoss  (Inc.), 
dr.  65,000  c.  y.,  nu  c.  y.,  11, 1621. 

ENGINEERS. 

Chief  of  Engineers.  R.,  91, 185;  98, 181;  93, 
198;  94,  182;  96,  206;  96,  185;  97,  1236;  98,  230; 
99,  266;  00,  303;  01,  332;  03,  262;  03,  269;  04, 
276;  05,  286;  06,  307;  07,  322;  08,  341;  09,  353, 
358;  10,  401;  11,  425;  18,  615. 

In  charge: 

Capt.  O.  M.  Carter,  1891-97.  B.,  98,  1309,  1311; 
93, 1604;  94, 1206;  95, 1615;  96, 1299;  97, 1635. 

Capt.  C.  E.  Gillette,  1898-02.  B.,  98,  1318;  99, 
1590;  00, 1953;  01, 1653;  03, 1196. 

Lt.  Col.  J.  B.  Quiun,  1903-05.  R.,  03, 1166;  04, 
1662;  06, 1283. 

Lt.  Col.  D.  C.  Kingman,  1906-.  B.,  06, 1207;  07, 
1295;  (Col.)  08,  1362;  09,  1348;  10,  1483;  11,  1618; 
18, 1840. 

OPEBATIONS. 

1898-93.  17,170  s.  y.  mattresses  and  1,252  c.  y. 
riprap  st.  placed  in  training  wall,  93, 1606. 

1894-95.  29,844  c.  y.  dr.  from  Jekyl  Creek. 
10,616  s.  y.  matresses,  and  1,873  c.  y.  riprap  st. 
placed  in  position  at  the  mouth  of  Jekyl  Creek. 
A  clu.ster  of  piles  driven  at  the  outer  end  of  the 
training  wall,  and  ranges  marking  dr.  cuts  set  up, 
96, 1516, 1517. 


1897-98.    112,453  c.  y.  dr.,  98, 1319. 

1903-04.  56,629  c.  y.  dr.;  contractor's  dr 
seized  by  U.  S.  marshal,  04, 1662. 

1904-06.    11,830  c.y.  dr.,  05, 1283. 

1906-06.  86,231  c.  y.  dr.,  j.  at  mouth  of  Jekyl 
Creek  raised,  and  old  discharge  pipe  and  large  log 
removed  from  chan.,  06, 1207. 

1906-07.  88,730  c.  y.  dr., .and  training  wall 
2,000'  long  built  in  Jekyl  Creek,  07, 1295. 

1907-08.  Work  of  raising  training  wall  at 
Jekyl  Creek  commenced;  chans.  marked  by  Light, 
house  Dept.,  OS,  1352. 

1908-09.  88,401  c.  y.  dr.,  raising  of  training 
wall  at  Jekyl  Creek  completed  and  ext^ision  begun 
09, 1348. 

1909-10.  5,667  c.  y.  dr.;  training  wall  in  Jekyl 
Creek  extended  1,000'  and  800'  j.  built  at  entrance; 
dam  built  in  Mud  Creek,  10, 1483. 

1910-11.  Work  of  raismg  j.  at  entrance  to 
Jekyl  Creek  completed,  total  of  3,730  t.  st.  placed- 
26,053  c.  y.  di.  from  Jekyl  Creek,  11, 1619. 

1911-13.  Training  wall  in  Jekyl  Creek  raised, 
1,024.6 1.  small  St.  being  placed;  27,744  c.  y.  material 
removed.  Burning  of  contractor's  dr.  delayed 
work,  13, 1840. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  93, 1311;  96, 1299. 

Proj.  a.  of  7'  m.  1.  w.  obtained  throughout  the 
route,  with  the  exception  of  the  link  known  as 
Skidaway  Narrows,  which  was  orig.  imp.  under  a 
separate  proj.  calling  for  6'.  Thislint  is  now  an 
integral  part  of  the  inside  water  route,  18, 516. 

PLAN. 

By  Capt.  Carter,  1891,  continuous  chan.  not  less 
than  7'  d.  m.  1.  w.  between  Savannah,  Ga.,  and 
Femandina,  Fla.,  by  dr.,  bank  revet.,  and  spur- 
dam  constr.  at  Eomerly  Marsh,  Mud  E.,  Little 
Mud  E.,  and  Jekyl  Creek;  est.,  incl.  an.  cost  of 
mainten.  after  completion  of  the  Eomerly  Marsh 
and  Mud  R.  imp.,  $196,000,  93, 1323. 

PEOJECTS. 

By  Capt.  Carter,  7'  chan.  m.  1.  w.,  by  the  imp.  of 
Eomerly  Marsh,  Mud  E.,  Little  Mud  E.,  and 
Jekyl  Creek  by  dr.  and  closure  dams  and  training 
walls  of  brush  mattresses  loaded  with  riprap  St.; 
est.,  $105,000,  provided  funds  should  be  available 
at  once,  93, 1605. 

Lt.  Col.  Quinn,  1905,  increased  est.  to  complete 
proj.  $50,000,  and  $10,000  an.  mainten.,  06, 1284. 

Lt.  Col.  Kingman  recom.,  1906,  chan.  10'  x  150'- 
200',  06, 1208. 

By  Col.  Kingman,  1909,  plan  for  imp.;  est., 
$237,700,1 09,  358. 

Act  July  26,  1912,  au.  continuation  of  imp.  to  d. 
of  7',  with  w.  of  chan.  from  minimum  w.  of  50'  to 
uniform  w.  of  160';  also  for  departure  from  main 
route  (1)  from  Eomerly  Marsh  to  Skidaway  Nar- 
rows, and  (2)  from  Mud  E.  to  Front  E.;  also  for 
imp.  of  auxiliary  chans.  as  follows:  Three  m.  cut, 
near  Darien,  on  the  branch  route  between  Darien 
and  Brunswick,  7'  d.;  route  around  St.  Simons 
and  St.  Andrews  Sounds,  affording  a  1.  w.  d.  of 
3',  and  a  branch  route  to  reach  wharves  along  s. 
end  of  Cumberland  Isld.,  affording  a  1.  w.  d.  of  8'; 
also  Includes  route  by  way  of  Club  and  Plantation 
Creeks,!  12, 516. 

SURVEYS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Carter,  93, 1311. 

Ex.,  1894,  by  Capt.  Carter,  94, 1208. 

Of  the  Dividjngs,  Jekyl  Creek,  and  Mud  R.,  03, 
1166. 

Ex.  of  Jekyl  Creek,  Altamaha  and  Buttermilk 
Bounds,  Little  Mud  E.  and  part  of  Mud  E.,  06, 
1283. 


■*  Allotment. 


1  H.  D.  1236, 60th,  2d. 
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Of  Mud  R    06, 1207-  07, 1295.  Ex.  dr.  ohan.  at  Cumberland  Dividing,  Je^l 

Ex.  at  tie  Dividings,  Little  Mud  K.,  Jekyl  Creek,  Frederioa  R.,  Little  Mud  R.,  and  Mud  R., 

Crfiftlf  and  Mud  R    07. 1295.  10, 1484. 

C?^^toSs,  09, 1348  ^ng.  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 

Resur.  au.  act  Mar.  2,  1907;  made,  1908,  by  Col.  13,,517. 

Kingman,!  08, 1352;  09, 358.  Maps.'    99, 1590;  11, 1620. 

0-3(h)   LOUISVILLE,  GA.,  TO  SAVANNAH,  GA.   (Waterway.) 

ENGINEERS.  StTRVET. 

Cmef  ot  Engineers.    B.,  18, 624.  Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,^  for  more 

In  charee.    Col.  D.  C.  Kingman,  IS,  484.  direct  route  between  said  cities  than  that  afforded 

by  existing  chan.,  including  cut-off  or  canal  from 
OgeeeheeE.  to  Savannab  R.  or  H.  (B.  to  come), 
ll,  524. 

0-2(i)     SAVANNAH,     OCMULGEE,     FLINT,     AND    CHOC- 
TAWHATCHEE  RIVERS. 

APPROPRIATION. 

1852  (sur.),  110,000,  act  Aug.  30. 

0-3(j)    HIWASSEE,  TENNESSEE,  AND  SAVANNAH  RIVERS, 
GA.2  AND  TENN.     (Canal  connecting  the  headwaters.) 

ENGINEERS.  SURVEY. 

Chlel  ot  Engineers.    B.,  80, 190;  81, 268.  Au.  act  June  14,  1880,  80,  190.    B.,  Maj.  King, 

In  charge.    Maj.  W.  B.  King.    B.,  81, 1888.  1881  (lav.),  81, 1888. 
Assistant.    S.  Whinery.    R.,  81, 1890. 

PLANS. 

By  Maj.  King,  for  sur.  costing  $15,000,  upon 
wbicb  to  submit  plans  and  ests.,  81, 1889. 

0-13  TUGALOO  RIVER,  GA.,  AND  S.  C. 

ENGINEERS.  SURVEY. 

Cblef  ot  Engineers.    B.,  13, 524.  Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  from  its 

In  cJiarge.    Col.  D.  C.  Kingman,  13,  484.  mouth  to  Fort  Madison,  S.  0.    R.  by  Col.  King- 

man, July  IV,  19113  (unfav.),  13, 624. 

O-60  BRIER  CREEK,  GA. 

ENGINEERS.  SURVEY. 

Cblef  ot  Engineers.    R.,  06, 311.  Fie.  ex.,  mouth  to  Oamett,  Oa.,  au.  act  Mar.  3, 

1905;  Col.  Quinn's  R.  unfav.,*  06, 311. 

0-77    ST.  AUGUSTINE  CREEK   (Thunderbolt  River),   GA. 

APPROPRIATION.  OPERATIONS. 

1879,  $5,000,  79, 97.  1880-81.    Partial  removal  of  sunken  dry  dock, 

81, 1105. 
C  O  NTR  A  C  X« 

1880.    J.  G.  Smith,  partial  removal  of  sunken      PHYSICAL  CHARACTERISTICS. 
dry  dock,  $1,500,  80, 958.  Description,  76,  ii,  37;  79, 763. 

ENGINEERS.  PROJECT. 

Cblet  ot  Engineers.  B.,  77,  69;  78,  77;  79,  By  Lt.  Col.  Gillmore,  1875,  for  removing  sunken 
97;  80, 129;  81, 174;  83, 175;  83, 185;  84, 18G;  85,  timber  dry  dock  for  chan.  entrance  to  d.  of  IC  at 
186;  86, 185;  87, 148.  m.  1.  w.;  est.,  $5,000,  76,  ii,  37;  77,  381;  80, 967. 

In  charge.  Lt.  Col.  Q.  A.  Gillmore,  1875-87. 
E.,  75,  ii,  37;  77,  381;  78,  579;  79,  763;  (Col.)  80, 
967;  81,1105;  83,1202;  83,954;  84,1111;  86,1214; 
86, 1102;  87, 1174. 

1 H.  D.  1236, 60th,  2d. 

'  Hiwassee  R.,  Tenn.,  to  Alabama  R.,  canal.    Ex.— B.  (fav.),  Nov.  26, 1828.    (H.  D.  482, 65th,  2d.) 

3H.D.676,62d,2d. 

4H.D.143,69th,lst. 
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0-85  COW  HEAD  (Cowhead  Cut)  RIVER,  GA. 


APPROPRIATIONS. 

1912,  t3,000,  13,  1819. 

COMMERCE. 

Object  of  proposed  imp.  is  to  provide  a  sheltered 
water  route,  navigable  for  light-draft  boats  at  all 
stages  of  tide,  13, 491. 

ENGINEERS. 

CUet  ot  Engineers.    R.,  13,  490,  523. 

In  cbaige.  Col.  Dan  C.  Eingman,  1912-.  R., 
13, 1819. 

PHYSICAL  DATA. 

R.  a  very  narrow  high-water  connection  between 
Tybee  Creek  and  Lazaretto  Creek,  13, 491. 


PROJECT. 

Act  July  25, 1912,  au.  dr.  straight  cut  connecting 
Tybee  Creek  and  Lazaretto  Creek  to  6'  x  75'  m.  1.  w.; 
local  interests  will  give  $3,000  and  right  of  way,  13, 
491. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910;  Rs.  by 
Col.  Kingman,  1910;  est.,  86,000,  of  which  the  local 
interests  are  to  contribute  $3,000  and  fmnish  ri^t 
ofwayfree,il3,  523. 

Maps.) 


0-99 


SKTOAWAT  NARROWS,  GA. 


APPROPRIATIONS. 

1905,  $20,000,  05, 1286. 
1907,   35,000,  07, 1298. 


Total,    55,000 

COMMERCE. 

Description  of,  01, 1729;  04, 1683. 

Mostly  that  followmg  inland  water  route  between 
Savannah  and  Femandina,  01, 1729. 

Much  restricted  by  inadequate  navigation  facili- 
ties, 04, 1682. 

Considerable  increase  expected,  following  imp., 
04, 1684. 

Nearly  all  traffic  takes  new  route,  although  avail- 
able only  at  h.  w.,  07, 1297. 

CONTRACTS. 

190S.  Wayne  Cunningham,  dr.,  14.5t  c.  y., 
p.  m.,  06, 1210. 

1907.  Savannah  Dredging  Co.,  dr.,  13H  c.  y., 
p.  m.,  08, 1355. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  01, 335, 1728;  04, 280, 
1680;  05,  286;  06,  309;  07,  323;  08,  342;  09,  354; 
10,  403. 

Boards.    BERH.    R.,  04, 1682,  1683. 

In  charge: 

Capt.  C.  E.  Gillette,  1901.    R.,  01, 1729. 
Lt.  Col.  J.  B.  Quinn,  1904-05.    R~  04, 1681, 1683; 
OS,  1285. 


Lt.  Col.  D.  C.  Kingman,  1906-.  R.,  06, 1209;  07, 
1297;  (Col.)  OS,  1354;  09, 1350;  10, 1486. 

OPERATIONS. 

1905-06.    105,480  c.  y.  dr.,  06, 1210. 

1906-07.  8,046  c.  y.  dr.,  and  50  logs  and  2S 
sttunps  removed,  07, 1297. 

1907-O8.    114,052  c.  y.  dr.,  08, 1354. 

1908-09.  113,633  0.  y.  dr.,  completing  proi. 
09,1350. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  01, 1729;  04, 1681. 

PROJECTS. 

By  Lt.  Col.  Quinn,  1903,  chan.  6'  x  75'  connecting 
Skidaway  and  Bumside  Bs.;  est.,  $55,000;  recom., 
however,  a  route  to  the  w.  of  the  Narrows,*  04, 1681; 
06, 1286. 

Col.  Kingman  recom.,  1909,  imp.  thereafter  be 
treated  as  part  of  inland  water  route  between 
Savannah,.  Ga.,  and  Femandina,  Fla.,  09, 1350. 

SURVEYS. 

Ex.  au.  act  June  6,  1900;  made,  1900,  by  Capt. 
Gillette  (R.  unfav.),8  01, 1728. 

Au.  act  June  13,  1902;  made,  1903,  by  Lt.  Col. 
Quinn,' 04, 1680. 

Of  iinp.  Chan.,  08, 1354. 

See  Inland  -Water  Route  between  Savannah, 
Ga.,  and  Femandina,  Fla.,  09, 1350. 


O-lOl     ROMERLY  MARSH,  GA.     (Water  route  through.) 


APPROPRIATIONS. 

1882,  $10,000.00,83,917. 
1884,   10,000.00,84,1113. 
1886,   17,475.00,86,1105. 
1888,    4,633.77,88,1035. 

Total,    42,108.77 

CONTRACTS. 

1883.  Dickerson  &  Paulson,  dr.,  18t  o.  y.,  83, 
917. 

1884.  P.  S.  Ross,  dr.,  21M  o.  y.,  85, 1217. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 132;  81, 179;  83, 
179;  83,  179;  84,  186;  85,  186;  86,  185;  87,  148; 
88, 140;  89, 160;  90, 143. 


In  charge: 

Capt.  J.  C.  Post.    R.,  83,  918. 

Col.  Q.  A.  Gillmore,  1880-87.    R.,  81,  1159;  83, 
915;  84, 1111;  85, 1215;  86, 1102;  87, 1174. 

Lt.  O.  M.  Carter,  1888-90.    R.,  88,  1033;  89, 
1243;  90, 1367. 

Assistants: 

Capt.  T.  N.  Bailey.    R.,  83, 917;  84, 1113. 

Lt.  O.  M.  Carter.    R.,  86, 1217. 

OPERATIONS. 

1883-83.  12,718  c.  y.  dr.,  83, 916. 
1883-84.  61,896  c.  y.  dr.,  84, 1113. 
1884-85.  26,485  c.  y.  dr.,  85, 1216. 
1886-86.  99,120  c.  y.  dr.,  86, 1104. 


1 E.  D.  109, 62d,  1st. 


>H.  D.  450,58th,2d. 


»  H.  D.  91, 56th,  2d. 
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PEIVATE  WOBK.  y.  1.,  having  1.  w.  cliaii.  7'  x  48';  est.,  $38,720,  81, 

Cut  made  by  nrlvate  enterprise  across  maish  ^^^'  ^'•^^■ 
near  Shoal  No.  1,  86, 1103;  87,  U75. 

SUB  VETS. 

PROJECTS.  Ex.  an.  act  June  14, 1880;  made,  1880,  by  Lt.  CoL 

By   Col.    Gillmore,    1880,   connecting   Eomerly  Gillmore,  81, 1169. 

Marsh  Creek  with  Wassaw  Sound  with  canal  1,156  Maps.    83, 918;  84, 1112;  86, 1104. 


O-120(a)       OGEECHEE    AND   CANNOUCHEE  RIVERS,   GA. 


ENGINEERS. 

Cblet  of  Engineers.    B.,  10,  407. 

In  ebaige.    Col.  D.  C.  Kingman,  10, 379. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909.    R.  by  Col.  Ring- 
man,  Aug.  3  and  Oct.  28, 1909>  (unfav.),  10,  407. 


0-144 


CANOOCHEE  RIVER,  GA. 


ENGINEERS. 

Cbiet  ol  Engineers.    R.,  80, 132;  81, 179. 
In  charge.    Lt.  Col.  Q.  A.  Gillmore.    B„  81, 
1157. 

PHYSICAL  CHARACTERISTICS. 

Described,  81, 1157. 

PLANS. 

By  Lt,  Col.  Gillmore,  18S0,  removing  snags  and 


leaning  trees,  partly  removing  rock  bars,  and  form- 
ing cut-offs;  est.,  $46,094.41.  If  imp.  be  conflned  to 
lower  3L  m.,  est.,  $9,405,  81, 1158. 

SURVEY. 

Au.  act  June  14,  1880,  80,  132;  ex.  by  direction 
of  Lt.  Col.  Gillmore,  81, 1157. 


0-199 


SAPELO  (River  and)  HARBOR,  GA. 


APPROPRIATIONS. 

1910,  $10,000,10,1473. 

1911,  11,000,11,1607. 


Total,     21,000 

COMMERCE. 

Shipping  place  for  lumber  and  timber  brought 
in  rafts  from  Darien  and  other  points,  10,  390. 

1911, 19,062,000'  b.  m.  lumber  and  tunber  shipped 
from  Front  K.  wharves,  18, 500. 

CONTRACTS. 

1910.  P.  Sanlord  Eoss,  dr.  50,000  c.  y.,  17M 
c.  y.,  11, 1607. 

1911.  P.  Sanford  Eoss  (supple.),  dr.  36,000  c.  y., 
17Ji|!  c.  y.,  13, 1828. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  10,  390,  407;  11,  412; 
13,  500. 


In  charge.  Col.  D.  C.  Kingman,  1910-.  B_ 
10, 1473;  11, 1606;  13, 1828. 

OFEBATIONS. 

1911-13.  98,297  c.  v.  dr.,  completing  proj., 
which  provided  a  chan.  through  the  2  lower  shoals 
in  Front  E.  with  17'  m.  1.  w.,  and  least  w.  on  bottom 
of  150',  13, 1828. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  10, 1473. 

PROJECT. 

By  Col.  Kingman,  1909,  for  chan.  through  2 
lower  shoals  17'  x  150'  d.;  est.,  $21,000,'  10, 390,  407 
Au.  act  June  25, 1910. 

SURVEY. 

Of  bar  and  harbor,  au.  act  Mar.  3,  1909.    B.  by 
Col.  Kingman,'  10,  407. 
Maps.' 


O-:?10(a)     DOBOY  TO  SAPELO,  GA.     (Inside  route.) 


COMMERCE. 

Important.    Amply  provided  for  by  existing 
conditions,  93, 1298. 

ENGINEERS. 

Chief  of  Engineers.    B.,  91, 185;  93, 181. 
In  charge.    Lt.  O.  M.  Carter,  1890-92.    R.,  93, 
1294,1295. 
Assistant.    G.  W.  Brown-.    B.,  92, 1299. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  1295;  3  possible  routes,  93. 
1306. 
Character  of  E.  bottom,  93, 1302. 
Progressing  changes,  93, 1303. 
Currents,  93, 1303. 

SURVEYS. 

Ex.  and  sur.  au.  act  Sept.  19,  1890,  for  chan.  for 
seagoing  vessels;  made  by  Lt.  Carter,  1890  and  1891 
(B.  unlav.;  see  Commerce),  93, 1294. 


1  H.  D.  681,  61st,  2d. 


2  H.  D.  561, 61st,  2d. 
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0-339 


DASIEN  HARBOR,  GA. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


DarienH.,  Ga 

Doboy  Bar,  Ga 

Darian  H.  and  Doboy  Bar.. 

Total 


1878-1902 
1887-1902 
1902-1912 


$113,000.00 
75,795.40 
92,365.96 


281,161.36 


Part  (a),  0-339 


Darien  Harbor,  Ga. 


APPROPRIATIONS 

. 

1878, 

t8,000. 

78, 

78. 

1890, 

25,000, 

91, 

1529. 

1892, 

25,000, 

98, 

1259. 

1894, 

26,000, 

95, 

1474. 

1896, 

20,000, 

9«, 

1265. 

1899, 

10,000, 

99, 

1575. 

Total, 

113,000 

COMMERCE. 

Important,  8S,  1238-1242. 

In  1892-93,  value  $1,500,000,  93,  1558;  1897, 
$1,090,000,  98,  1304;  1898-99,  $2,500,000,  99,  1676; 
1899-1900,  $920,382,  00,  1936. 

CONTRACTS. 

1878.  American  Dredging  Co.,  dr.,  1430  c.  y., 
79, 764. 

1891.    P.  S.  Ross,  dr.,  23*  c.  y.,  91, 1530. 

1898.  Atlantic  Contracting  Co.,  spur-dam 
work;  lascines,  89*  c.  y.;  pile  work,  $1.40  1.  f.; 
fender  ^iles,  $50  cluster;  sawed  timber,  $26  1,000' 
b.  m.;  iron  bolts,  9$  lb.;  riprap  St.,  $1.30  e.  y. 
($15,186),  93, 1569. 

1895.  W.  T.  Gaynor,  mattresses,  $1  s.  y.; 
&scines,  $1.65  c.  y.;  pile  work,  $1.50  1.  f.;  fender 
piles,  $50  cluster;  tie  piles,  $20  group;  sawed  timber, 
$25  M  f.  b.  m.;  iron  bolts,  5*  lb.;  riprap  St.,  $3.05 


c.  y.  ($48,000),  95, 1475. 

1896. 

1511. 


E.  E.  Moore,  dr.,  12*  c.  y.  ($9,000),  97, 


1900.  P.  S.  Eoss,  dr.,  13.7*  c.  y.  ($7,535),  00, 
1937. 

ENGINEERS. 

CUet  of  Engineers.  R.,  78,  78;  79,  97;  85, 
191;  91,  180;  93,  177;  93,  193;  94,  177;  96,  202; 
96,180;  97,229;  99,260;  00,297;  01,328;  08,266. 

In  cbarge: 

Lt.  Col.  Q.  A.  Gillmore.  R.,  78,  579;  79,  763; 
85, 1234,  1237. 

Capt.  O.  M.  Carter,  1890-97.  R.,  91,  1628;  98, 
1257;  93,  1566;  94,  1166;  95,  1473;  96,  1263;  97, 
1508. 

Capt.  C.  E.  Gillette,  1898-1902.  R.,  98, 1303;  99, 
1574;  00, 1935;  01, 1639;  08, 1186. 


Assistants: 

S.  L.  Fremont,  79,  764. 

Capt.  T.  N.  Bailey.    R.,  85, 1236, 1239. 

OPERATIONS. 

1878-79.  Chan.  10'  x  60'  m.  1.  w.,  with  an 
aggregate  1.  of  600  y.,  dr.  through  shoals  in  Daden 
R.  n.  of  Generals  Isld.;  chan.  14'  x  76'  x  600  y.  in 
North  R.  below  Union  Isld.  sawmills;  and  at  the 
confluence  of  Darien  and  North  Rs.  chan.  d.  8'-12' 
and  w.  to  76'.  Removal  of  61,041  c.  y.,  securing  an 
average  increase  in  d.  of  from  2f  to  4',  79, 97,  764. 

1890-91.    13,194  c.  y.  dr.,  91, 1628. 

1891-92.    73,445  c.  y.  dr.,  98, 1258. 

1898-93.  1,200  piles  driven;  15,068  c.  y.  fas- 
cines, 69,290'  b.  m.  sawed  timber,  and  6,094  lbs. 
iron  bolts  used  in  the  constr.  of  24  spur  dams,  93. 
1557.  '    ^ 

1894-95.  400  piles  driven;  10,208  c.  y.  fascines, 
683  0.  v.  riprap  St.,  18,651'  b.  m.  sawed  timber,  and 
1,556  lbs.  iron  Dolts  used  in  spur  dams,  95, 1474. 

1896-97.    117,143  c.  y.  dr.,  97, 1609. 

1897-98.  A  wreck  and  a  raft  of  logs  removed 
from  the  chan.,  98, 1304.    11,358  c.  y.  dr.,  98, 1314. 

1899-00.    69,790  c.  y.-dr.,  00, 1936. 

FHTSICAl.  CHARACTERISTICS. 

Description,  78,  579;  85, 1235, 1237, 1241. 

PROJECTS. 

By  Lt.  Col.  Gillmore,  1878,  removing  shoal  in 
Back  R.  between  Commodore  and  Wolf  Islds.,  78. 
78,579. 

By  Col.  Gillmore,  1885,  formation  of  a  chan. 
about  10  m.,  between  Danen  and  Doboy,  through 
the  shoals  below  Darien,  12'  d.  at  1.  w.,  the  chan. 
to  be  obtained  by  dr.  and  maintained  by  the  constr. 
of  wing  dams  at  5  of  the  shoals;  est.,  $170,000,  85, 
1238,  1242;  91,  1528. 

SURVEYS. 

Au.  act  July  6,  1884;  made  by  Col.  Gillmore,  86, 
1237. 

Ex.  made,  1894,  94,  1167;  and  a  detailed  sur., 
1896-97,  by  Capt.  Carter,  97, 1509. 

93, 1560;  96, 1476;  99, 1576. 


Part  (b),  0-339 


Doboy  Bar,  Ga. 


APFROPRIAIIONS. 

1886-87,   i$S,795.40 

1899,  70,000.00,99,1574. 


Total,       75,796.40 


COMMERCE. 

Statistics  of  Darien  port,  87, 1182. 

During  1898  about  143,000,000'  of  timber  carried 
on  the  R.,  99, 1573. 

Bulk  of  the  timber  passing  through  Darien  from 
the  Altamaha  E.  would  probably  cross  Doboy  Bar 


1  From  Altamaha  R.  app.,  87, 1179. 
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when  the  imp.  completed.  When  the  timher  is 
gone,  which  is  a  matter  ot  comparatively  lew  years, 
the  C.  will  probably  greatly  decrease,  00,  1934; 
01, 1638. 


CONTEACTS. 

1900.  B.  Moore,  dr..  00,  1934;  annulled  July, 
1901,  08, 1187. 

ENGINEERS. 

Chief  of  Engineers.  K.,  87, 150,  134;  88, 141; 
97, 257;  99, 260;  00,  297;  01, 327;  Oa,  266. 

In  charge: 

Col.  Q.  A.  Gillmore,  1886-87.    E.,  87,  1179,  1199. 

Lt.  O.  M.  Carter,  1888-97.  E.,  88,  1041;  (Capt.) 
97  1538. 

Capt.  C.  E.  Gillette,  1S99-1902.  E.,  99,  1573; 
00, 1933;  01, 1638;  03, 1186. 

Assistants: 

Lt.  Carter.    ».,  87, 1181-1200. 

G.  W.  Brown.    E.,  97, 1542. 

OFEEATIONS. 

1887-88.    Bemoval  of  Doboy  Bar  continued  by 
harrowing  and  hydraulic  excavation,  88, 1042. 
1899-00.    47,229  c.  y.  dr.,  00, 1934. 
1900-01.    72,666  c.  y.  dr.,  01, 1638. 


PHTSICAL  CHABACTEEISTICS. 

Description  of,  87, 1181-1200;  97, 1542. 
Material  composing  bar  easy  to  move  by  hy- 
draulic dr.,  97, 1539. 
Tidal  observations,  97, 1542, 1544. 

PLANS. 

Lt.  Carter,  1888,  did  not  consider  the  present  or 
prospective  demands  of  C.  sufficient  to  warrant 
further  expend.,  88, 1044. 


FBOJECTS. 

By  Col.  Gillmore,  1887,  chan.  over  the  bar  by 
hydraulic  excavation  and  propeller  sluicing,  87, 
1181;  88, 1041. 

By  Capt.  Oartor,  1887,  dr.  24'  x  300'  m.  h.  w. 
across  the  bar;  est.,  $70,000,  97, 1541;  00, 1933. 


SUEVETS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  Col. 
Gilhnore,  87, 1199. 

Sur.  for  24'  d.  m.  h.  w.,  and  to  ascertain  whether 
obstr.  could  be  removed  by  dr.,  au.  act  June  3, 
1896;  made  by  Capt.  Carter,  1897;  E.  lav.,  97,  1539 
(see  Projects). 

Ex.  made,  1899,  by  Capt.  Gillette,  99, 1674. 

Minor,  03, 1187. 

Maps.    87, 1180;  88, 1042;  99, 1573. 


Part  (c),  0-339        Darien  Harbor  and  Doboy  Bar,  Ga. 


APFEOPEIATIONS. 

1902,  $26, 000. 00,  03, 1167;  04, 1653. 
"oH   »i;OM:oo}«S'1273. 
8  1,500.00,04,1653. 
1910,   10,000.00,10,1472. 

Total,     92,365.96 

COMMEECE. 

Shipping  of  lumber  from  Darien  made  possible 
by  imp.;  rates  reduced  15%,  07,  312. 

In  1911,  amounted  to  55,142,000'  b.  m.  lumber, 
IS,  498. 


CONTEACTS. 

1903.  George  T.  Warner,  dr.,  1650  c.  y.,  03, 
1157. 

1905.  P.  Sanford  Boss,  dr.,  11.85*  c.  y.,  06, 
1273. 

1910.  P.  S.  Boss,  dr.  45,000  c.  y.,  17Jt  c.  y., 
p.  m.,  11, 1606. 

ENGINEEKS. 

Chief  of  Engineers.  B.,  03,  262;  04,  268;  05, 
276;  06,  298;  07,  311;  08,  330;  09,  341;  10,  388; 
11,  409;  13,  497. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  E.,  03,  1156;  04, 
1651;  OS,  1270. 

Lt.  Col.  Dan  C.  Kingman,  1906-.  E.,  06,  1196; 
07,  1283;  (Col.)  08,  1339;  09,  1336;  10,  1471;  11, 
1604;  13,  484,  1826. 


OBSTEUCTIONS. 

Contractor's  dr.  burnt  and  sank  July  15,  1911; 
operations  suspended  until  removal  of  wreck,  Nov. 
15, 1911,  13, 1826. 


OPEEATIONS. 

1903-04.  83,367  c.  y.  dr.  and  143  logs  removed 
from  Darien  H.;  4,000  c.  y.  brush  bundles  made 
for  dam  repairs,  04, 1651. 

1904-05.  2,340 1.  f.  dam  refilled  with  brush  and 
St.  and  250  I.  f.  dam  built;  96,482  c.  y.  dr,  and  85 
logs  removed  from  Darien  H.,  05, 1271. 

1905-06.  5,120  c.  y .  dr.  and  7logs  removed  from 
Darien  H.;  proj.  completed;  130,953  c.  y.  removed 
from  Doboy  Bar,  06, 1197. 

1910-11.    8,700  0.  y.  dr.,  Darien  H.,  11, 1604. 

1911-13.  46,625  c.  y.  dr.;  contract  completed; 
178  logs  and  other  obstr.  removed,  13, 1826. 

PHTSICAL  CHABACTEEISTICS. 

Difficulty  of  dr.  chan.  through  bar  on  account  of 
great  littoral  drift,  06,  299;  13,499. 

D.,  1911, 11'  m.  I.  w.,  13,  497. 

D.  H.  embraces  lower  12  m.  of  Darien  B.,  from 
Darien  to  where  B.  enters  Doboy  Sound.  D.  H. 
is  56  m.  n.  of  Brunswick,  6a.,  and  99  m.  s.  of  Savan- 
nah, 13,  497. 

PEOJECTS. 

Darien  H.,  adopted,  1885,  navigable  chan.  12'  d. 
m.  I.  w.,  Darieu  to  Doboy;  est.,  $170,000,  03, 262. 

Doboy  Bar,  adopted  1899,  chan.  24'  d.  m.  h.  w. 
(17'  m.  1.  w.),  and  300'  w.;  est.,  $70,000,  03, 263. 

Chief  of  Engineers  recom.  1906,  that  funds  be 
used  to  maintein  12'  chan.  instead  ot  dr.  for  17' 
Chan.,  06, 299. 

STJEVETS. 

Of  Darien  H.,  05, 1271. 

Ofbar,  06, 1197. 

Pre.  ex.  au.  act  June  25, 1910,  of  Darien  H.  for  18' 
across  bar;  E.,  Col.  Kingman,  Sept.  9,  1910  (un- 
fav.),<  13,  523. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  498. 


1  For  Darien  H. 
'  For  Doboy  Bar. 


•  Beceived  from  app.  for  Cumberland  Sound,  Ga.  and  Fla. 
<H.D.277,62d,23. 
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APPROPRIATIONS, 

1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


1900, 
1902, 
1905, 
1907, 


S5,000,  81, 1105. 

15,000,  83,  1177. 

15,000,  84, 1116. 

110,000,86,1108. 

10,000,  88, 1038. 

15,000,  90, 1371. 

15,000,  92,  1263. 

10,000,  95, 1479. 

10,000,  96,  1259. 

6,000,  99, 1580. 

*  2  9,000,  01,1644. 

10,000,02,1189. 

10,000,05,1275. 

*' 17,000,  07, 1287. 

1909;    *  2  10, 000,  09,1339. 

1910,  *»20,000,  10, 1475. 

1911,  *  8  6,000,  11, 1608. 

1912,  *a9,000, 12, 1831. 

Total,    202,000    ({212,151.35    incl.    sales    and 
110,000  for  Doboy  Bar,  not 
charged  above,    1886,    12, 
1831). 
COMMEBCE. 

Importance  of  imp.  to  C,  86, 1107, 1109;  87, 1177. 

Increase  in  R.  trade  and  reduction  in  rates  con- 
sequent upon  imp.,  88, 1037;  90, 1382. 

Value  of  lumber  interests,  91, 1533. 

In  1892-93  freight  carried  valued  at  $1,614,860, 
93, 1563;  1898,  $540,000,  not  incl.  lumber,  98, 1307. 

C,  1898,  valued  at  $1,170,000,  99,  1579;  1899,  at 
$2^25,000,  00, 1941. 

Principal  items,  timber  and  naval  stores  to  sup- 
ply camps;  2  SS.  ply  the  R.,  making  1  and  2  round 
trips  per  week,  resp.,  01, 1643. 

Imp.  caused  reduction  of  25  to  40%  in  rates,  06, 
301;  09, 344;  10, 392;  12, 502. 

Details  of,  10, 1474;  11,  414, 1607;  12, 1829. 

Traffic  less  than  10,000, 1911,  but  nearly  34,000,000' 

b.  m.  lumber  rafted,  12, 1830. 

CONTRACTS. 

1883.  R.  S.  Burnett,  removing  r.,  $4.70  o.  y., 
and  constr.  of  wing  dams,  83, 929. 

1884.  E.  H.  Gaynor,  constr.  of  wing  dams,  85, 
1221. 

1888.  M.  A.  Sweeney  &  Bro.,  repairing  snag 
boat,  $10,000,  89, 1248. 

1895.  W.  T.  Gaynor,  mattresses,  $1  s.  v.; 
fascines,  $1.65  c.  3;.;  pile  work,  $1.50  1.  f.;  fender 
piles,  $50  cluster;  tie  piles,  $20  group:  sawn  timber, 
$25  M  f.,  b.  m.;  iron  bolts,  5^  lb.;  riprap  st.,  $3.05 

c.  y.  ($48,000),  96, 1480. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  81, 175;  82, 170;  83, 
181;  84,  187;  85,  187,  191;  86,  186;  87,  149;  88, 
141;  89,  161;  90,  144;  91,  181;  92,  177;  93,  193; 
94,  178;  95,  202;  96,  181;  97,  230;  98,  226;  99, 
261;  00,  298;  01,  329;  02,  257;  03,  264;  04,  270; 
05,  278;  06,  300;  07,  313;  OS,. 332;  09,  343;  10, 
390;  11,  413;  12, 501,  523. 

In  cbarge: 

Col.  Q.  A.  Gilhnore,  1880-87.  B.,  81, 1105,  1107; 
82,  1176;  83,  926;  84,  1114;  85  218,  1234;  86, 
1105;  87, 1176. 

Capt.  O.  M.  Carter,  1888-97.  B.,  88,  1035;  89, 
1245;  90,  1369,  1372;  91,  1531;  92,  1261;  93,  1561; 
94, 1169;  96, 1477;  96, 1257;  97, 1513. 

Capt.  C.  E.  Gillette,  1898-1902.  B.,  98, 1306;  99, 
1578;  00, 1939;  01, 1642;  02, 1188. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  B.,  03, 1158;  04 
1654;  06, 1274. 

Lt.  Col.  Dan  C.  Kingman,  1906-.  B.,  06, 1199; 
07, 1285;  (Col.)  08,  1341;  09, 1338;  10, 1473;  11, 
1607;  12, 1829. 


Assistants: 

W.  G.  Williamson.    B.,  81, 1109. 

Capt.  J.  C.  Post.    B.,  83, 930. 

Capt.  T.  N.  BaUey.    E.,  84, 1116;  85, 1236. 

Lt.  O.  M.  Carter.    B.,  85, 1221;  86, 1108. 

W.R.  Curtis.    B.,  88, 1038. 

F.  G.  Armstrong.  B.,  90,  1386;  91,  1535;  92, 
1264. 

R:  S.  Burnett.  B.,  93, 1565;  94,  1172;  95, 1480; 
96, 1260. 

OPEBATIONS.. 

1881-82.   Constr.  of  snag  boat,  82, 1176. 

1882-83.  Ex.  of  R.  preparatory  to  active  oper- 
ations, 83, 927. 

1883-84.  Removal  of  1,800  c.  y.  r.  at  Town 
and  Finey  BluBs,  323  snags  and  185  leaning  trees, 
84,  Ills. 

1884-85.  Constr.  of  training  wall  for  imp.  of 
Beards  Blufl  Bar,  removal  of  snags,  and  protecting 
caving  banks,  85, 1218. 

1885-86.  Constr.  of  4  spur  ]s.  at  Beards  Blufl 
Bar,  86, 1106.       . 

1886-87.  Removal  of  snags  and  trees  by  snag 
boat  Toccoa,  87, 1177. 

1888-89.  157  snags  and  logs  removed  from 
chan.  and  221  overhanging  trees  from  banks,  89, 
1247. 

1889-90.  170  snags  and  logs  removed  from  R. 
and  309  overhanging  trees  cut  from  banks,  90, 1370. 

1890-91.  150  snags  and  466  trees  removed  from 
chan.  and  banks,  91, 1532. 

1891-92.  521  snags  removed  from  chan.  and 
1,100  overhanging  trees  cleared  from  banks;  constr, 
of  wattled  pile  spur  dams  begun  at  Beards  Blufl, 
and  repairs  made  to  old  training  wall  at  that  point, 
92, 1262. 

1892-93.  799  piles  driven;  4,389  c.  y.  fascines, 
371  c.  y.  riprap  St.,  12,502'  b.  m.  timber,  1,285.  lbs. 
bolts,  1,630  s.  y.  mattresses  used  in  constr.  of  spur 
dams,  training  wall,  etc.;  1,252  1.  f.  pile  work 
wattled;  79  1.  f.  shore  protection  constr.;  about 
1,400  snags  and  other  obstr.  removed,  93, 1562. 

1893-94.  About  5,000  logs  and  other  obstr. 
removed  from  banks  and  chan.;  66  fender  piles 
driven;  45  c.  y.  r.  removed,  94, 1171. 

1894-95.  143  piles  driven;  3,004  s.  y.  mat- 
tresses sunk  with  100  c.  y.  riprap  St.;  4,985'  b.  m. 
timber  fastened  to  pile  work  by  631  lbs.  bolts,  96, 
1478. 

1896-97.  Over  300  obstr.  removed  from  banks 
and  chan.;  2^  c.  y.  r.  excavated  and  removed,  97, 
1514. 

1898-99.  174  snags  and  other  obstr.  removed 
from  banks  and  chan.,  99, 1579. 

1899-00.  160  c.  V.  r.  removed  from  chan. 
through  Town  Blufl  Shoals,  over  1,000  overhanging 
trees,  snags,  and  other  obstr.  removed  at  Beards 
Blufl,  and  constr.  of  a  training  dike  at  Griners  Bar 
in  progress,  00, 1940. 

19O0-O1.  Spur  dams  and  training  dike  at 
Coupers  Bar  repaired  with  brush  and  St.;  195  c.  y. 
r.  quarried  for  completing  dike  at  Griners  Bar; 
891  snags  and  other  obstr.  removed;  small  pile 
driver  and  2  barges  constr.,  01, 1643. 

1901-02.  Training  dike  at  Griners  Bar  com- 
pleted with  piling,  brush,  and  St.;  r.  removed  from 
Hell  Shoal,  02, 1188. 

1902-03.  Dike  at  Griners  Bar  extended  300'; 
r.  removed  from  chan.  at  Town  Blufl  Shoal;  cut- 
ofl  at  Beards  Blufl  opened  and  dike  repaired; 
cut-ofl  opened  at  Jack  Williams  Suck;  piling  driven 
for  dike  at  Oglethorpe  Blufl,  and  brush  and  st. 
placed  in  work;  2,593  snags  and  other  obstr.  re- 
moved, 03, 1158, 1159. 

1903-04.  About  45%  of  approved  pro),  com- 
pleted, 04, 1654. 

1904-05.  113  snags  and  other  obstr.  removed; 
steam  bolster  and  pile  driver  overhauled,  06, 1274. 


*  Allotment. 

>  Fart  of  $20,000,  of  which  amount  $10,000  was  to  be  applied  to  Doboy  Bar,  87, 1178. 
:  Allotment  from  emergency  appropriation. 

>  Altamaba,  Oconee,  and  Ocmiilgee  Bs. 
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1905^6.  616  snags  and  other  obstr.  removed; 
1,049  c.  y.  r.  and  clay  (r.  about  80%)  removed  from 
shoal  at  Town  BlnfE,  resulting  In  ohan.  50'  x  3'  1.  w., 
06, 1199. 

1906-07.  Between  Doctortown  and  the  Forks, 
334  snags  and  other  obstr.  removed;  cut-ofl  at 
Boards  Blufl  enlarged;  training  dike  at  Oglethorpe 
Bluff,  636'  1.,  of  pilhig,  brum  fascines  and  St., 
begun  by  hired  labor  with  use  of  I) .  S.  plant,  07, 
128S,  1286. 

1907-08.  933  snags  and  other  obstr.  and  7  c.  y. 
r.  removed;  1,670  c.  y.  dr.  in  Beards  Blufl  cut-off, 
and  526  c.y.  dr.  from  shoal  at  Piney  Blufl,  08, 1341, 
1342.  Quarterboat,  hull  of  snag  boat,  and  2  barges 
constr.,  and  pile  dnver  repaired  and  imp.,  08, 1342. 

1908-09.  512  snags  and  other  obstr.,  and  a 
false  point  from  Buggs  Suck  by  blasting,  removed; 
trainmg  wall  at  Oglethorpe  Blufl  completed,  and 
drift  from  the  upper  side  removed,  09, 1338.  Ap- 
proved proj.  about  80%  completed,  09, 343. 

1909-10.  1,109  snags  and  95  stumps  removed 
from  Chan.;  505  trees  cut  from  banks,  and  10  trees 
girdled;  895  c.  y.  st.  removed  from  Town  Bluff  and 
728  c.  y.  from  Hell  Shoals;  log  float  removed  from 
Chan,  at  Doctortown,  and  SS.  Wilmington  raised, 
10, 1473, 1474. 

1910-11.  1,947  snags  and  other  obstr.  removed, 
11, 1607. 

1911-12.  Snags  and  other  obstr.  removed; 
the  10"  pump  boat  Micon  removed  total  of  68,320 
c.  y.  from  localities  stated,  securing  90'  x  5'  1.  w.; 
training  wall  at  Oglethorpe  Blufl  repaired  and  one 
constr.  at  Beards  Blufl;  spur  j.  at  mouth  of  Ohoopee 
E.  20%  completed,  13, 1829. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  90, 1372, 1374, 1378;  13, 601. 

Permanent  imp.  not  to  be  obtained  because  of 
the  obstr.  brought  into  the  B.  at  every  freshet,  93, 
1564. 

Coupers  Bar  only  1'  d.  at  I.  w.,  increased  by  the 
tideto4'-5';  d.abovetidalrange,2'atI.w.;  freshets 
in  upper  section,  at  times  20'  above  low  summer 
stage;  in  lower  section  freshets  rise  5'-lC'  over  banks, 
03, 1158. 


Sur.,  1909-11,  showed  orig.  datum  plane  1'  too 
high,  so  ttiat  orig.  plans  not  enough  to  afford  l.-w. 
depth  desired,  13, 502. 

PROJECTS. 

Orig.  proj.  submitted  1875,  contemplated  chan. 
4'  X  80',  Macon  to  Darien,  by  removing  bars,  snags, 
etc.;  est.,  $162,000,  13, 601. 

By  Col.  GUImore,  1880,  for  l.-w.  chan.  3'  x  80' 
confluence  of  the  Oconee  and  Ocmulgee  to  Darien, 
155  m.,  by  removal  of  r.,  bars,  and  snags;  est., 
860,000,  81, 1106;  87, 1176. 

By  Lt.  Carter,  1890,  navigable  SS.  chan.  3'  d.  at 
ordinary  summer  1.  w.  bet.  junctions  of  the  Oconee 
and  Ocmulgee  Es.  and  Darien,  by  removal  of  r. 
shoals,  sand  bars,  snags,  and  logs  from  the  chan. 
and  overhanging  trees  from  banks,  constr.  of  de- 
flecting dikes,  closing  incipient  cut-ofls,  and  re- 
vetting caving  banks;  est.,  $128,627.50,  00,  1370, 
1380;  93, 1261. 

In  1893-94  Capt.  Carter  est.  $3,000  to  $5,000  each 
year  for  mainten.,  94, 1172. 

Act  1912  adopt,  recom.  (H.  D.  443,  62d  Cong., 
2d)  of  further  gradual  imp.,  following  methods 
carried  on  under  existing  proj.,  by  expend,  of 
$40,000  an.  on  Altamaha,  Oconee,  and  Ocmulgee 
Es.,  the  money  to  be  applied  to  mainten.  of  3' 
dtiring  ordinary  summer  1.  w.  to  Milledgeville  and 
Macon,  and  to  gradual  increase  of  chan.  d.  without 
sacrificing  mainten.  work,  13,  601. 

StTRVETS. 

Ex..  1880,  by  W.  G.  Williamson,  81, 1107. 

By  Lt.  Carter,  1890,  90, 1372. 

Ex.  and  sur.  prior  to  1890,  90, 1377. 

At  Oglethorpe  and  Beards  Bluffs,  07, 1286. 

Pre.  ex.  and  sur.,  Oconee,  Ocmulgee,  and  Alta- 
maha Es.,  Ga.,  au.  act  Mar.  3, 1909;  made,  1909-11, 
by  Col.  Kingman  (see  Projects),'  13, 623. 

Maps.i    84, 1116;  85, 1222;  86, 1108;  93, 1562. 
Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 503. 


0-247 


OHOOPEE  RIVER,  GA. 


ENGINEERS. 
Chlel  of  Engineers.    R.,  10, 407. 
In  cbarge.    Col.  D.  C.  Kingman,  10, 379. 

PHTSICAL,  DATA. 

Details;  trib.  of  Altamaha  E.,  enters  latter  43  m* 


below  forks  of  Oconee  and  Ocmulgee  Es.,  or  87  m. 
above  Darien.^ 

SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909.    B.  by  Col.  King- 
man'  (unfav.),  10,  407. 
Maps.i 


0-258 


OCO]VE£  RIVER,  GA. 


APPROPRIATIONS. 

$10,000,78,105. 

1,500,79,142. 

1,500,80,1704. 

2,600,81,1877. 

5,000,83,1861. 

3,000,84,1669. 

9,000,86,1162. 

12,600,88,1172. 

25,000,  90, 1391. 

26,000,93,1268. 

10,000,95,1483. 

10,000,96,1263. 

10,000,99,1582. 

*3,100,Ol,  1646. 

*650,  03, 1190. 

25,000,03,1190. 

15,000,05,1277. 

*29,000,  07, 1289. 

*  15,000,  09,1341. 


1878, 
1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


1900, 
1900, 
1902, 
1905, 
1907, 
1909, 


1910,  *  30, 000,  10, 1476. 

1911,  *  12,000,  11, 1610. 

1912,  *  7,000,  13, 1833. 


Total,  261,760    (inol.    misc.,   $262,419.27,    13, 
1833). 
COMMERCE. 

Important,  75,  ii,  42;  79, 1274. 

Amount  of  traffic  on  the  E.,  83, 1504. 

Eeduction  in  rates  since  commencement  of  imp., 
91  1639*  93  1267 

1892-83,  value$l,'298,130,  93, 1669;  1898,  $1,552,500, 
99, 1681;  1899,  $1,205,000,  00, 1943. 

None  above  Milledgeville,  and  little  or  none  for 
about  23  m.  below,  04, 1679. 

Eates  reduced  from  25  to  40%,  06,  303. 

Except  timber  traffic,  mostly  local,  tributary  to 
EEs.  crossing  E.,  07, 1288. 

1911,  6,213  t.  In  addition,  9,110,900'  b.  m.  logs 
and  timber  rafted,  13, 1832. 


'•'Allotment. 


1 H.  D.  443, 62d,  2d. 


2H.  D.682,  61st,2d. 
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CONTRACT. 

1887.  M.  A.  Sweeney  &  Bros.,  steam  snag-boat 
constr.,  J8,000,  87, 1275. 

ENGINEERS. 

Cblet  of  EngineeTS.  B.,  75,  84;  78,  lOS;  79, 
142;  80,  190;  81,  257;  83,  251;  83,  258;  84,  258: 
85, 200, 207;  86, 198;  87, 166;  88, 154;  89, 161, 164 
90,  144,  147;  91,  181;  93,  178;  93,  194;  94,  179 
95,  203;  96,  181;  97,  231;  98,  227;  99,  262;  00, 
299;  01,  329;  03,  258;  03,  265;  04,  271,  280,  1677 
OS,  279;  06,  302;  07,  315,  327;  08,  334;  09,  344 
10, 392,  407;  11, 415,  430;  12, 503,  523. 

Boards.    BERH.    B.,  04, 1678. 

In  charge: 

Lt.  Col.  Q.  A.  Gillmore,  1875.    B.,  75,  ii,  41. 

Capt.  W.  E.  King,  1878-85.  B.,  78,  767;  79, 
1274;  (Maj.)  80, 1703;  81, 1876;  82, 1860;  S3, 1505; 
84, 1658. 

Capt.  R.  1/.  Hoxie,  1885-89.  E.,  85,  1297,  1329, 
1331;  86, 1161;  87, 1275;  88, 1170. 

Capt.  O.  M.  Carter,  1889-97.  B.,  89,  1250;  90, 
1388,  1430,  1432;  91,  1536;  93,  1265;  93,  1567;  94, 
1175;  95, 1481;  96, 1261;  97, 1516. 

Capt.  C.  E.  Gillette,  1898-1902.  B.,  98, 1308;  99, 
1580;  00,  1942;  01, 1644;  02, 1189. 

Lt.  Col.  J.  B.  Qoinn,  1903-05.  E.,  03, 1160;  04, 
1655, 1677;  05, 1276. 

Lt.  Col.  D.  C.  Kingman,  1906-.  B.,  06, 1200;  07, 
1287;  (Col.)  08, 1343;  09,  1339;  10, 1475;  11, 1609; 
13, 1831. 

Assistants: 

E.  S.  Gould.    B.,  75,  ii,  42. 

B.  W.  Frobel,  78, 768;  79, 1274;  80, 1703. 

C.  A.  Locke.    E.,  84, 1658;  86, 1330, 1332. 

E.  C.  Armstrong.  B.,  89,  1253;  90,  1392;  91, 
1541;  93, 1269. 

A.  S.  Cooper.    E.,  90, 1436. 

R.  S.  Burnett.  B.,  93, 1570;  94, 1178;  95, 1484; 
96, 1264. 

OPEBATIONS. 

1877-78.  209  snags  and  logs  removed;  steam- 
derrick  boat  built,  79, 142, 1274. 

1879-80.  813  snags,  stumps,  and  trees  re- 
moved from  R.  between  Dublin  and  mouth,  80, 
1703. 

1880-81.  236  logs,  snags,  and  trees,  and  quan- 
tities of  drift  removed,  81, 1877. 

1881-82.  30  0.  y.  of  r.  excavated  and  489  logs, 
snags,  and  trees  removed,  82, 1860. 

1883-83.  199  snags,  410  overhanging  removed, 
and  245  c.  y.  log  and  brush  j.  put  in,  83, 1505. 

1883-84.  352  c.  y.  loose  r.  removed  from  chan.; 
340  c.  y.  r.  placed  in  dams  and  slope  walls;  95  snags 
and  trees  removed,  84, 1658. 

1884-85.  Chan,  cut  through  r.  reefs  at  Chaneys 
Shoal;  snags  and  obstr.  removed,  85, 1297. 

1886-87.  129  logs,  snags,  and  trees  removed, 
87  1275. 

1887-88.  256  snags  and  105  c.  y.  loose  r.  re- 
moved from  the  chan.,  and  691  overhanging  trees 
from  banks,  88, 1172. 

1888-89.  920  logs,  snags,  and  stumps  removed 
from  the  chan.,  and  952  trees  cut  from  the  banks, 
89, 1251. 

1889-00.  948  snggs,  358  stumps,  and  15,220 
trees  removed  from  the  chan.  and  banks,  90, 1392. 

1890-91.  893  snags,  200  stumps,  146  overhang- 
ing trees,  and  42  logs  cleared  from  the  chan.;  600 
c.  y.  of  St.  quarried  and  placed  in  closing  dam,  91, 
1537, 1538. 

1891-93.  571  snags  and  366  cords  of  drift  re- 
moved from  the  cban.,  and  16,910  trees  and  logs 
cleared  from  the  banks;  constr.  of  brush  and  pile 
dams  in  progress,  93, 1267. 

1892-93.  About  1,700  logs  and  other  obstr. 
removed  from  the  chan.  and  banks,  93, 1568. 

1893-94.  Jetties  were  repaired;  over  12,000 
obstr.  removed;  266  c.  y.  gravel,  etc.,  removed,  94, 
1176. 

189^95.    About  2,700  obstr.  removed,  95, 1482. 


1895-96.  Over  4,600  obstr.  removed,  and  103 
c.  y.  r.  removed,  96, 1262. 

1896-97.  About  300  obstr.  removed;  100  c.  y. 
r.  removed,  97, 1517. 

1897-98.    About  1,200  obstr.  removed,  98, 1309. 

1898-99.  Over  1,100  snags  and  other  obstr. 
removed  from  the  banks  and  chan.,  and  a  training 
dike  450'  1.  built  at  Latimers  Reach,  99, 1581. 

1899-O0.  170  c.  y.  r.  removed  at  Dublin  Upper 
and  Lower  Shoals;  over  7,000  overhanging  trees, 
snags,  and  other  obstr.  removed  from  chan.,  and 
training  dike  at  Latimers  Reach  repaired  and 
raised  00  1943. 

1900-01.  Training  dike  partly  built,  529  snags 
and  stumps  removed  from  chan.,  and  2,623  trees 
and  lo?s  cut  from  bank,  01, 1645. 

1901-02.  Training  dike  completed,  6  snags  and 
4  trees  removed,  and  cut  throu^  Fish  Trap  Dam 
w.,  02, 1189. 

1902-O3.  4,032  obstr.  removed  from  chan.  and 
3,514  from  banks,  03, 1160. 

1903-04.  3,043  obstr.  removed  from  chan.  and 
3,439  from  banks;  dike  350'  1.  built,  04,  1655,  1656. 

1904-05.    Snag  boat  repaired,  05, 1276. 

1905-06.  Below  MilledgevUIe.— 986  obstr.  re- 
moved from  chan.  and  175  from  banks;  241  c.  y.  r. 
and  6,127  c.  y.,  mostly  r.,  removed;  92'  dike  built, 
06,  1200.  Above  MilledgevUIe.— 114  obstr.  re- 
moved from  chan.  and  611  from  banks,  06, 1201. 

1906-07.  BelowMUIedgevllle.— 720  obstr.  and 
4  c.  y.  r.  removed  from  chan.  and  636  obstr.  from 
banks;  dike  raised  and  extended  130',  07,  1287. 
Above  MiUedgeville. — 17  c.  y.  r.  and  136  obstr. 
removed  from  chan.  and  127  from  banks;  5  spur 
dams,  50'  each,  built,  07, 1288. 

1907-08.  Below  MilledgevUIe.— 4,605  obstr. 
removed  from  chan.  and  8,141  from  banks;  196 1.  f. 
spur  dams  and  663'  training  wall  built;  6,115  c.  y. 
dr.  and  30  e.  y.  r.  and  464  e.  y.  r.  and  clay  removed; 
snag  boat  Oconee  rebuilt,  08, 1343. 

1908-09.  3,281  obstr.,  lOO  c.  y.  st.  and  450  c.  y. 
earth  removed  from  chan.  and  8,089  obstr.  from 
banks,  SCO'  shore  protection  and  250'  training  dike 
built,  and  350  c.  y.  St.  quarried,  09, 1339. 

1909-10.  2,180  obstr.  removed  from  chan.  and 
3,335  from  banks;  1,460  c.  y.  St.,  1,530  o.  y.  earth, 
and  540  e.  y.  clay  and  St.  removed;  2  trairung  walls 
repaired,  10, 1475. 

1910-11.  229  snags  and  stumps  removed  from 
chan.,  and  11  overhanging  trees  and  logs  out  from 
banks;  r.  shoals  removed  systematicaUy,  from 
point  7  m.  above  Dublin  to  3.3  m.  below;  chan. 
imp.  for  3,650';  13,591  c.  y.  sand,  clay,  etc.,  removed 
from  shoals;  training  wall  at  Boimyclabber  raised 
for  250',  and  bank  revetted  for  50'  above  head  of 
this  training  wall,  using  225  c.  y.  st.  and  411  c.  y. 
brush  fascines,  11, 1609. 

1911-13.  2,015  snags  and  stumps  removed 
from  chan.,  3,367  overhanging  trees  and  logs  cut 
from  bank,  and  88  large  trees  girdled;  old  training 
wall  at  Fish  Trap  Shoals  refilled,  and  extended 
250';  closing  dike  having  become  partly  flanked 
during  a  prolonged  freshet,  was  protected  at  upper 
end  by  mattress  of  brush  and  st.,  12, 1831. 

PHYSICAL  CHAEACTEEISTICS. 

■Description  of,  75,  ii,  42,  43,  44;  04, 1678. 

Obstructions,  75,  ii,  42,  43. 

Description  of  the  R.,  89,  1253;  90,  1430,  1432, 
1437, 1444. 

Permanent  imp.  can  not  be  effected  until  freshets 
stop  bringing  down  large  quantities  of  logs,  etc., 
93, 1670. 

PLANS.    (See  Projects.) 

By  E.  S.  Gould,  1875,  removing  obstr.,  such  as 
logs  and  points,  and  making  cutoffs  from  MiUedge- 
ville to  tne  Forks;  est.,  $10,150;  not  recom.  by  Maj. 
GUlmore,  75,  ii,  44,  45. 

By  Capt.  Hoxie,  1885,  imp.  of  Oconee  R.  between 
Skull  Shoals  and  the  Georgia  RE.  br.,  to  give  chan. 
20"  d.  and  having  a  least  w.  of  40'  or  50',  by  removal 
of  r.  obstr.,  overhanging  trees,  and  snags;  est., 
$1,500,  85, 1332. 


rSeepp.  14-22  fori 
Lexplanations,  etcj 
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FKIVATE     (STATE    AND 
WORK. 


COBPOBATE) 


State  of  Georgia  app.  $10,000  tor  imp.  from 
Milledgeville  to  tlie  Oomulgee  R.,  1835.  A  lock 
coQstr.  at  Milledgeville,  1832,  75,  ii,  44. 

App.  for  imp.  of  the  E.  made  by  State  of  Georgia 
and  private  companies,  89, 12S3, 12S4. 

PROJECTS.    (See  Flans.) 

By  Maj.  King,  1878,  prevention  and  formation  of 
cut-ofls,  removing  snags  and  logs,  and  cutting 
through  r.  reefs  where  necessary,  to  secure  3'  l.-w. 
navigation,  mouth  to  Milledgeville,  78, 105,  768. 

1878  to  1886,  inci.,  136,500  app.;  est.  that  $17,600 
would  be  required  to  complete  the  proj.,  86, 1162. 

By  Capt.  Carter,  1890,  estab.  of  a  navigable  SS. 
Chan.  3'  a.  at  ordinary  summer  1.  w.  from  Milledge- 
ville to  the  R.'s  mouth;  this  to  be  accomplished 
by  (1)  removing  rafts,  r.  shoals,  and  sand  bars; 
(2)  enlarging  portions  of  the  E.,  revetting  caving 
banks,  and  closing  incipient  cut-oSs;  (3)  removing 
snags  and  logs  from  the  chan.,  and  overhanging 
trees  from  the  banks  of  the  stream;  est.,  $171,000, 
90, 1389;  91, 1537. 

In  1892-93  Capt.  Carter  est.  S1,000  to  $5,000  would 
be  required  an.  for  mainten.,  93, 1570. 

Lt.  Col.  Quinn,  1903,  did  not  consider  imp.  above 
Milledgeville  justified  by  interests  involved,'  04, 
1678. 

Act  Mar.  3,  1905,  au.  expend,  of  $3,000  in  clearing 
K.  between  Georgia  EH.  br.  and  n.  boundary  of 
Greene  Co.,  Ga.j05,  280. 

By  Lt.  Col.  Kingman,  1906,  plan  for  inn),  be- 
tween Georgia  EE.  br.  and  n.  boundary  of  Greene 
Co.;  est.,  $12,000,  and  $1,000  an.  mainten.,^  07, 327. 


Act  July  25,  1912,  adopts  reoom.  that  Oconee, 
Ocmulgee,  and  Altamaha  Ks.  are  worthy  of  further 
imp.  "as  now  carried  on,"  and  funds  be  applied  to 
mamten.  of  3'  d.,  and  to  gradual  increase  of  chan. 
d.  as  far  as  practicable  without  sacrificing  mainten. 
work,  18, 504. 

S€BVBTS. 

Ex.,  Ocmulgee  to  Milledgeville,  Ga.,  by  E.  S.^:S^ 
Gould,  1874,  75, 84,  ii,  42.  ""gf 

Pre.  ex.,  1878,  78, 767. 

Of  Upper  Oconee,  from  Skull  Shoals  to  Georgia 
EE.  br.,  au.  act  July  5,  1884;  made,  1884,  by  Capt. 
Eoxie,  85, 1329. 

Au.  act  Aug.  11,  1888;  made,  1890,  by  Capt. 
Carter,  90, 1432. 

Of  several  sand  bars,  04, 1656. 

Ex.  from  Dublin  to  Skull  Shoals,  au.  act  June  13, 
1902.    B.  by  Lt.  Col.  Quinn.i  04, 1677. 

Ex.  and  sur.  from  Georgia  EE.  br.  to  n.  boundary 
of  Greene  Co.,  au.  act  Mar.  3,  1905.  B.  by  Lt.  Col. 
Quinn  and  Lt.  Col.  Kingman,  resp.,^  07,  327. 

Ex.  from  Georgia  RE.  br.  at  Milledgeville  to 
Central  of  Georgia  Ey.  br.  at  Oconee  station, 
Washington  Co.,  and  sur.  below  highway  br.  at 
Milledgeville,  au.  act  Mar.  3,  1905.  B.  by  Lt.  Col. 
Quinn  and  Lt.  Col.  Kingman  (unfav.),*  07, 327. 

Of  Fish  Trap  Shoals  and  Big  Buzzards  Bar,  09, 
1340. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Oconee, 
Ocmulgee,  and  Altamaha  Es.,  Ga.  B.  by  Col. 
Kingman,  1909  and  1911;  est.,  $40,000  an.  mainten. 
for  entire  3  streams,*  11,  430;  IZ,  523. 

Maps.< 


0-336    OCMULGEE  =  (Okmulgee,  Ockmulhee)  EIVER,  GA. 


APPEOPBIATIONS. 


1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1901, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


$15,000, 

15,000, 

7,000, 

7,000, 

6,000, 

5,000, 

3,000, 

7,600, 

15,000, 

30,000, 

25,000, 

10,000, 

10,000, 

20,000, 

40,000, 

40,000, 

66,000, 

15,000, 

*29,000, 

*16,000, 

*40,000, 

12,000, 

20,000, 


77,91. 
78, 105. 

79,  142. 

80,  1703. 
81, 1876. 

83,  1860. 

84,  1657. 
86,  1160. 
88,  1174. 
91,  1547. 
93, 1274. 

95,  1488. 

96,  1269. 
99,  1584. 
00,  1947. 
01, 1649. 
03,  1193. 
05,  1279. 
07, 1291. 
09, 1343. 
10, 1478. 
11, 1613. 
13, 1835. 


Total,  441,600   (inol.   misc.,   $442,302.26,    13, 
1835). 
COIMMEBCE. 
Important,  76, 725. 
Benefit  of  imp.,  80, 1702. 
Increase  of  traffic,  83, 1604. 
Eeduction  in  f .  rates  consequent  upon  imp.,  89, 

C.,'  90, 1396, 1479;  93, 1273. 
In    1892-93,    value    $1,356,915,    93,    1574;  1898, 
$1,382,500,  99, 1584;  1899,  $1,675,000,  00, 1946. 


Description  of,  01, 1647. 

None  recently  between  Macon  and  Hawkins- 
ville,  except  occasional  trips  of  one  small  SS.,  06, 
1203. 

Company  formed  to  operate  line  of  SS.  between 
Macon  and  Brunswick,  06, 1203. 

Eates  reduced  from  25  to  40%,  06,  305. 

Great  increase  expected,  08, 1347. 

1911, 12,251 1.  In  addition,  11,000,000'  of  timber 
and  lumber  rafted  down  the  E.,  13, 608. 

CONTBACTS. 

1887.  M.  A.  Sweeney  &  Bros.,  snag  boat,  87, 
1277. 

1911.  Merril-Stevens  Co.,  constr.  of  two  10" 
pump  boats,  to  be  named  Augusta  and  Macon, 
$17,875  each,  11, 1614. 

ENGINEEBS. 

Chlel  of  Engineers.  E,,  76,  87;  77,  91;  78, 
105;  79,  141;  80,  189;  81,  256;  83,  250;  83,  257: 
84,  257;  85,  199;  86,  198;  87,  167;  88,  155;  8a 
162,  164;  90,  145,  147;  91,  182;  93,  178;  93,  195: 
94,  179;  95,  204;  96,  182;  97,  232;  98,  228;  99. 
263;  00,  301;  01,  330;  03,  259;  03,  266;  04,  273 
05,  281;  06,  304,  311;  07,  317;  08,  336;  09,  : 
10, 394,  407;  11, 417;  13,  506,  623. 

In  cbarge; 

Maj.  W.  McFarland,  1876-77.    B.,  76, 726. 

Capt.  W.  E.  King,  1877-85.  B.,  77, 600;  78, 767; 
79,  1272;  (Maj.)  80,  1701;  81,  1876;  83,  1858;  83, 
1603;  84, 1656. 

Capt.  R.  L.  Hoxie,  1885-89.  B.,  86,  1295;  86, 
1159;  87, 1276;  88, 1173. 


♦Allotment. 

1  H.  D.  304, 58th,  2d. 

2  H.  D.  263, 59th,  2d. 
s  H.  D.  264, 69th,  2d. 
<  H.  D.  443,  62d,  2d. 

•  Sur.— B.  (records,  etc.,  destroyed  by  fire  before  completion  of  survey),  1886.    (H.  D.  482, 56th,  2d.) 
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Lt.  O .  M.  Carter,  1889-97.  B.,  89, 1256;  90, 1395, 
1455;  91, 1543;  93, 1271;  (Capt.)  93, 1572;  94, 1181; 
95, 1485;  96, 1266;  97, 1519. 

Capt.  C.  E.  Gillette,  1898-1902.  B.,  98, 1310;  99, 
1582;  00, 1944;  01, 1646;  03, 1191. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  B.,  03, 1161;  04, 
1657;  OS,  1277. 

Lt.  Col.  D.  C.  Kingman,  1906-.  B.,  06, 1202;  07, 
289;  (Col.)  08, 1346;  09,  1341;  10,  1477;  11, 1611; 
'3, 1833. 

B.  W.  Frobel.  B.,  77,  600;  78,  767;  79,  1273; 
80, 1701;  81, 1876. 

C.  A.  Locke.    B.,  83, 1859. 

F.  C.  Armstrong.  B.,  89,  1258;  90,  1400;  91, 
1648;  93, 1274.  . 

J.  L.  Van  Oram.    B.,  90, 1462. 

B.  S.  Burnett.  B.,  93, 1575;  94, 1184;  96, 1488; 
96, 1269. 

OBSTEtrCTIONS. 

Bridges,  77, 600. 

Central  Georgia  Power  Co.  in  habit  of  drawing 
down  pool  below  level  of  stream,  thus  disturbing 
regular  discharge  of  B.  and  seriously  interfering 
with  navigation.  Sec.  of  War  directed  observa- 
tions to  be  made,  11, 1612. 

OFEBATIONS. 

1877-78.  Bemoval  of  420  snags  and  360  trees; 
Chan,  of  7'-8'  1.  w.,  78, 105,  767. 

1878-79.  Bemoval  of  1,370  snags  and  44  trees, 
79, 142, 1273. 

1879-80.  963  snags  and  84  trees  removed  from 
bed;  steam  derrick  boat  built,  80, 1701. 

1880-81.  369  c.  y.  r.,  clay,  and  540  snags  re- 
moved from  Chan.,  81, 1876. 

1881-83.  921  snags  and  1,689  C.  y.  removed  and 
excavated  from  the  cnan.,  83, 1859. 

1883-83.  90  snags  and  trees  removed;  3  log 
dams  and  2  js.  built,  83, 1604. 

1883-84.  216  snags  and  trees  removed  from  65 
m.  of  Chan.,  84, 1657. 

1884-85.  Work  of  cleaning  chan.  continued, 
85, 1296. 

1885-86.  585  trees  felled  and  removed;  70  logs 
and  stumps  cut;  611  logs  and  snags  removed  from 
bed,  86, 1160. 

1888-89.  886  logs  and  snags  removed  from 
Chan,  and  4,500  trees  and  logs  cleared  from  banks, 
89, 1257. 

1889-90.  1,956  snags  and  logs  removed  from 
chan.,  and  8,323  logs  and  trees  cleared  from  banks, 
90, 1396. 

1890-91.  186  snags  removed  from  chan.,  and 
9,409  trees  cleared  from  banks;  dam  constr.  and 
repair  of  Tillmans  Bar,  91, 1544. 

1891-93.  2,932  snags  removed  from  chan.,  and 
6,733  trees  cleared  from  banks,  92, 1272. 

1893-93.  About  3,000  obstr.  removed  from 
stream  and  banks;  124  piles  driven,  1,163  c.  y.  mat- 
tresses, 832  c.  y.  nprap  St.,  and  2,085  poles  used  in 
wattling,  in  repairs  to  dams,  and  in  constr.  of  new 
dams;  1,080  c.  y.  excavated  for,  and  94,332'  b.  m. 
timber,  280  c.  y.  St.,  and  2,500  lbs.  iron  spikes  used 
in  constr.  of  crib  baiik  protection,  93, 1573. 

1893-94.  About  7,000  obstr.  removed  and  also 
thewrecksof3SS.;  285 c.y.  solid r.  and 287 bowlders 
removed,  94, 1182. 

1894-95.  About  4,000  obstr.  removed,  95, 1486, 
1490. 

1895-96.  About  5,000  obstr.  removed,  643  o.  y. 
r.  excavated,  and  removed,  and  also  1  wreck,  96, 
1267. 

1896-97.  About  1,400  obstr.  removed  and  also 
548  c.  y.  r.,  97, 1520. 

1897-98.  Nearly  6,000  obstr.  removed  and  also 
an  old  wreck,  98, 1311. 

1899-00.  190  c.  y.  r.  and  over  32,000  overhang- 
ing trees,  snags,  and  other  obstr.  removed  from 
Chan.;  training  dikes  built  at  Oaky  Bluff  and  Till- 
mans Bars  and  in  progress  at  Macon  Bar,  00, 1945, 
1946. 

1900-01.  15,608  obstr.  removed  from  chan.  and 
banks;  4  dikes,  aggregating  3,140',  completed;  7 
aggregating  8,300'  nearly  completed,  and  2  aggre- 


gating 2,200'  partly  built;  4,521  obstr.  removed 
from  cutoffs,  01, 1646, 1647. 

1901-03.  10  dikes,  aggregating  11,950',  com- 
pleted; 1,416  obstr.  and  quantity  of  earth  removed 
from  cut-offs,  and  735  trees  cut  on  banks;  3,619  o.  y. 
r  removed;  3,379  snags  and  stumps  removed,  and 
22,226  trees  and  logs  cut;  house  boat  built,  03, 1191. 

1903-03.  1,100'  dike,  2,320'  shore  protection, 
and  400'  spur  dike  built,  and  2,360'  dikes  rebuilt; 
593  snags  and  stumps  and  9,235  c.  y.  earth  removed 
from  cut-offs;  2,554  snags  and  stumps,  2  wrecks  and 
2  bridge  piers  removed  from  chan.  and  7,124  trees 
and  logs  from  banks;  willows  planted  (but  washed 
out  by  freshet);  bolster  and  pile  driver  rebuilt,  03, 
1162. 

1903-04.  30  obstr.  removed  from  chan.  and  74 
from  banks;  400'  spur  dikes  built  and  dike  repaired; 
2,685  c.  y.  r.  removed,  04, 1657. 

1904-05.  718  obstr.  removed  from  chan.  and 
24  from  banlcs;  also  portion  of  old  j.,  06, 1277. 

1906-06.  2,536  obstr.  removed  from  chan.  and 
2,145  from  banks,  06, 1202. 

1906-07.  587  obstr.  removed  from  chan.  and 
1,631  from  banks;  2  sand  bars  imp.  by  harrowing, 
and  90  c.  y.  earth  removed  by  dynamite;  training 
wall  and  spur  dam  raised  and  new  spur  dam  245'  1. 
bum,  07, 1289. 

1907-08.  AliGve  HawktnsvUIe.— 134  obstr. 
removed  from  Chans,  and  30,302  from  banks,  train- 
ing wall  repaired,  and  material  collected  for  further 
repairs.  Below  HawklnsvUIe. — 123  obstr.  re- 
moved from  chan.  and  151  from  banks,  and  mate- 
rial collected  for  repairs  to  training  wall;  hull  built 
for  snag  boat  "  Oconee,"  and  latter  repaired,  08, 
1346. 

1908-09.  Above  Hawldnsvllle.— 943  obstr., 
933  c.  y.  St.,  and  499  c.  y.  earth  removed  from  chan., 
and  615  obstr.  from  banks'  1,346'  shore  protection, 
666'  training  wall  and  js.  built,  1  training  wall  raised 
and  another  prolonged,  by  sinking  old  hull  of  snag 
boat,  and  material  collected  for  constr.,  of  new  dike 
and  shore  protection,  09, 1341.  Below  Hawklns- 
vUIe.— 453  obstr.  removed  from  chan.  and  618  from 
banks,  training  dike  refilled  and  wall  repaired,  and 
end  of  training  wall  removed,  09, 1342. 

1909-10.  Above  HawklnsvUIe.— 53  obstr.  re- 
moved from  chan.  and  19  from  banks,  1,508'  shore 
protection  and  757'  training  wall  built,  4,299'  dike 
raised,  and  2,553  o.  y.  st.  and  448  c.  y.  clay  removed. 
Below  HawklnsvUIe.— 328  obstr.  removed  from 
Chan,  and  1,582  from  banks,  1,000  0.  y.  st.  and  253 
c.  y.  clay  removed,  training  wall  raised,  190*  dam 
and  275'  dike  built,  and  wreck  removed,  10,  1477. 

1910-11.  4,863  snags  and  other  obstr.  removed 
from  Chans.;  965  1.  f.  new  training  wall  and  3,985 
1.  f.  bank  revet,  constr.;  730  1.  f.  old  training  wall 
and  1,650'  of  old  bank  revet,  repaired  and  raised; 
constr.  and  repairs  to  plant,  11, 1611. 

191 1-13.  217  piles  driven  and  1,507  c.  y.  brush 
fascines  and  121  c.  y .  st.  placed  in  bank  revet,  below 
Macon;  773  snags  removed  and  6,396  trees  and  sap- 
lings cut;  71  large  trees  girdled;  floating  plant  re- 
paired, 13, 1833. 

PHTSICAl  CHAEACTEBISTICS. 

Description,  73,  531;  76, 725,  735;  89, 1258, 1259; 
90  1455 

List  of  obstr.,  76, 725-727,  728-734;  79, 1273. 

Permanent  imp.  can  not  be  made  because  of  the 
new  obstr,  brought  into  the  stream  at  every  freshet, 
93, 1575. 

E.  obstr.  by  r.  shoals  above  Hawkinsville,  and 
sand  bar  below  Macon,  03, 1191. 

Banks  damaged  by  flood,  02, 1191. 

PLANS. 

By  B.  W.  Frobel,  1876,  slackwater  navigation  by 
means  of  locks  and  dams;  chan.  way  4'  x  80'  1.  w., 
and  locks  30'  x  200';  est.,  $1,000,000,  76, 735.- 

By  Maj.  McFarland,  about  $2,000,000.  Cost 
should  be  determined  by  a  sur.,  76, 736. 

PBIVATE  (STATE)  WOBK. 

$60,000  expend,  by  Georgia  in  imp.  of  Ocmulgee 
E.,  88, 1174;  89, 1257. 


rSeepp.  14-22  for"] 
Lexplanatlous,  etc.J 
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PROJECTS. 

Description  of  prior  proj.  and  imp.,  89, 1258. 

By  Capt.  King,  1877,  ehan.  80'  w.  with  1.  w.  d.  of 
4'  from  Macon  to  the  mouth,  by  removal  of  sand  and 
gravel  bars,  r.  reefs,  snags,  trees,  and  similar  obstr.; 
est.,  $56,240,  77,  91,  600;  83,  1276. 

Bst.  increased,  1882,  1885,  and  1886,  to  {112,480, 
82, 1859;  85, 1296;  86, 1160;  87, 1276. 

By  Lt.  Carter,  1890,  navigable  SS.  chan.  3'  d.  at 
ordinary  summer  1.  w.,  Macon  to  R.'s  mouth,  to  be 
obtained  by  (1}  removal  of  r.  shoals  and  sand  bars, 
(2)  closing  incipient  cut-ofls  and  revetting  caving 
banks,  (3)  removal  of  snags  and  logs  from  chan. 
and  overhanging  trees  from  the  banks;  est.,  $210,000, 
90  1395"  91  1544. 

1892-93,  Capt.  Carter  est.  $1,000  to  $5,000  would  be 
required  an.  for  mainten.,  93, 1575. 

Col.  Kingman,  1909,  did  not  consider  advisable 
imp.  between  Macon  and  Hawkinsville,  by  locks 
and  dams.i  10,  407. 

Act  July  26,  1912,  adopted  recom.  in  H.  D.  443, 
62d,  2d,  tiiat  these  streams  are  worthy  of  further 
gradual  imp.  without  sacrificing  mainten.  work, 
18, 607. 


SUB  VETS. 

By  T.  C.  Long,  73, 509. 

By  E.  C.  McCalla,  73, 531. 

By  W.B.Frobel,  76,725. 

By  Maj.  McFarland,  ex,  Macon  to  Covington, 
1876,  76,  87,  725. 

Au.  act  Atlg.  11,  1888;  made,  1890,  by  Lt.  Carter, 
90, 1458. 

Of  13  shoals,  04, 1657. 

Below  Macon,  06, 1203. 

Ex.  from  br.  at  Fifth  St.,  Macon,  to  Juliette, 
Monroe  Co.,  Ga.,  au.  act  Mar.  3,  1905;  made,  1905, 
by  Lt.  Col.  Quinn  (R.  unfav.),2  06, 311. 

Of  Okay  Blufl  Shoals  and  below  Macon,  09, 1342. 

Ex.,  with  view  to  imp.  between  Macon  and 
Hawkinsville,  by  locks  and  dams,  au.  act  Mar.  3, 
1909;  made,  1909,  by  Col.  Kingman,i  10,  407. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909.  B.  by  Col. 
Kingman,  1909  and  1911;  est.  for  Oconee,  Ocmulgee, 
and  Altamaba  Bs.,  Ga.,  for  mainten.  and  gradual 
inip.,  $40,000  an.,3  13, 523. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 608. 

Maps.'    93,1572. 

Location  of  works  (3  sheets),  03, 1192. 


0-336(b)    GEORGIA  CANAL— ROME  TO  MACON,  GA/ 


COMMERCE. 

Requirements,  73, 535. 

ENGINEEBS. 

Chlet  of  Engineers.    B.,  71,  64;  73,  60. 
In  cbaige.    Maj.  Walter  McFarland.    R.,  73, 
610,  512,  516,  618. 
Assistant.    B.  C.  McCalla.    B.,  73, 526. 

PHYSICAL  CHABACTEBISTICS. 

General  description,  73, 526. 


PLANS. 

By  R.  C.  McCalla,  1872,  canal  70'  x  56'  x  5',  211.2 
m.  1.,  $20,435,684,  73,  516,  626-535. 

SUB  VETS. 

Under  direction  of  Maj.  McFarland,  by  R.  C. 
McCalla.    B.,  73,  510,  612,  616,  518,  526. 


0-355 


YELLOW  RIVEK,  GA. 


ENGINEEBS. 

Clilet  of  Engineers. 
In  charge.    Capt.  O 
1606. 
Assistant.    Lt.  T.  H.  Rees. 


B.,  91, 184. 
M.  Carter,  1891 


B.,  91, 

R.,  91, 1608. 


SUR  VET. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Carter  (R.  unfav.— cost  too  great),  91, 1606. 
Maps.    91, 1610. 


PHTSICAL  CHARACTERISTICS. 

Description  of,  91, 1606. 


0-428 


FBEDERICA  RIVER,  GA. 


ENGINEERS. 

Chlet  of  Engineers.    R.,  04, 280, 1674;  13, 524. 

Boards.    BERH.    R.,  04, 1676. 

In  charge: 

Lt.  Col.  J.  B.  Quinn,  1904.    R.,  04, 1675. 

Col.  Dan  C.  Kingman,  13,  484. 


SURVETS. 

Ex.  au.  act  June  13, 1902;  made,  1903,  by  Lt.  Col. 
Quinn  (R.  unfav.),6  04, 1674. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  at  or  near 
Fort  Frederioa,  Ga.  (R.  to  come),  18,  524. 


1 H.  D.  358,  61st,  2d. 

2  H.  D.  64, 59th,  1st. 

8  H.  D.  443, 62d,  2d. 

*  Part  of  proposed  line  of  water  communication  from  the  Mississippi  R.  to  the  Atlantic. 

i>H.D.2a,Mth,2d. 
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0-437(a)      BRUNSWICK  (St.  Simons  Sound)  OUTEB  BAE, 

GA.1 


APPBOPRIATIONS. 

a  $30, 000,  95,205. 

2  100,000,96,1276. 

6,000,99,1587. 

2  90,000,99,1687. 

40,000,08,1194. 

M5,000,O3, 1194. 


1894, 
1896, 


1902  J 


Total,      310,000 

ENGINEERS. 

Chief  of  Engineers.  B.,  93, 182;  93, 196;  94, 
180;  96,  205;  96,  183;  00,  306;  01,  334.  1663,  1665. 

Boards.  Convened,  Wilmington,  N.  C,  to 
ascertain  and  certify  as  to  the  d.  and  w.  of  chan. 
obtained  across  the  outer  bar  at  Brunswick  H., 
Ga.,  by  C.  P.  Goodyear,  by  the  explosion  of  dyna- 
mite and  auxiliary  means  for  smoothing  the  bottom 
of  the  bar  chan.  B.,  9S,  1501,  1503;  96,  1278. 
(W.  W.  Duffield,  Superintendent  Coast  and  Geo- 
detic Survey,  chairman;  Maj.  W.  S.  Stanton, 
Capt.  F.  V.  Abbot.) 

In  charge: 

Capt.  O.  M.  Carter,  1892-96.    B.,  93,  1327;  93, 
1584;  94, 1193;  95, 1601;  96, 1278. 
Capt.  C.  E.  Gillette.    B.,  01, 1664, 1666. 

Assistants: 

Lt.  Thos.  H.  Eees.    B.,  93, 1331. 

J.H.Bacon.    R.,  01, 1719. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  95, 1602;  96, 1279. 
History  of  bar,  material,  etc.;  effect  of  dynamite, 
01, 1669. 


PROJECTS. 

In  1892  Congress  provided  that  C.  P.  Goodyear 
should  be  paid  various  sums  if  he  should  procure, 
in  given  periods,  a  practicable  chan.  over  the  outer 
bar  at  Brunswick,  Ga.,  of  various  named  d.,  by 
means  of  dynamite  and  auxiliary  means  for  smooth- 
ing the  bottom  of  the  ba  rchan.,  93, 1585;  96, 1278. 

In  1900,  Capt.  Gillette  presents  5  methods  in  detail 
for  deepening  chan.  on  outer  bar,  incl.  use  of  dyna- 
mite, ]s.,  curved  or  reaction  breakr.  Dr.  pre- 
ferred; est.,  $40,820.40  to  $64,650.  Recom.  $150,000 
for  US.  dr.  and  $26,860  for  operation,  to  d.  chan. 
and  to  maintain  it,  01, 1663.  Div.  Engr.  approved 
dr.  method,  but  est.  $200,000  for  U.  S.  dr.,  incl. 
operation  for  2  yrs.,  01, 1666. 

C.  P.  Goodyear,  opinion  on  d.  outer  bar  by  ex- 
plosions of  dyuamite,  01, 1704-1713. 

E.  L.  Cortbell,  C.  E.,  opinion  on  d.  ocean  bars, 
01, 1714, 1716. 

J.  A.  Bryan,  contractor,  opinion  on  methods 
used  in  d.  Brunswick  Bar,  01, 1716, 1718. 

SXJBVETS. 

Ex.  made  1892  and  1893  by  Capt.  Carter,  93, 1587: 
94,  1197;  by  Board  of  Officers  in  1894,  1895,  96, 
1501,  1504;  96,  1282;  all  showing  that  the  required 
w.  and  d.  bad  not  been  obtained,  as  provided  by 
the  acts  of  1892  and  1894. 

Act  Mar.  3,  1899,  au.  C.  P,  Goodyear  receiving 
stipulated  compensation  for  making  chan.  24'  x  200' 
and  26'  X 100',  and  au.  sur.  of  chan.,  calling  for  plan, 
and  est.  for  26'  x  200'  m.  h.  t.  chan.  B.  (see  Proj- 
ects), 1900,  by  Capt.  Gillette,!  01, 1663. 


0-439(a)   CLUB  AND  PLANTATION  CREEKS,  GA. 


APPBOPEIATIONS. 

1907,     $20,000,07,1292. 
1910,       20,700,10,1479. 


Total,    40,700,13,1836. 

COMMEBCE. 

Waterway  largely  used;  tonnage  not  ascertained, 
13, 610. 

CONTBACTS. 

1910.  Savannah  Engineering  &  Construction 
Co.,  dr.  (220,000  c.  y.),  16.9<:  c.  y.,  11, 1615. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  04, 279, 1669;  07, 319; 
08, 338;  09, 349;  10, 379;  11,  420;  13, 609. 

Boards.    BERH.    B.,  04, 1670, 1671. 

In  charge: 

Lt.  Col.  J.  B.  Quinn,  1904.    E.,  04, 1670, 1673. 

Lt.  Col.  D.  C.  Kingman,  1907-.  B.,  07,  1291; 
(Col.)  08,  1348;  09,  1344;  10,  1479;  11,  1614;  13, 
1835. 

Assistant.    J.  H.  Bacon.    B.,  04, 1672. 

LEGAL  PBOCEEDINGS. 

Quit-claim  deed  secured  for  part  of  land  re- 
quired, and  permission  to  dr.  through  balance; 
referred  to  Dept.  of  Justice  for  opinion  as  to  suf- 
ficiency, 08, 338;  held  to  be  insufficient;  negotia- 
tions with  owners  continued,  09,  349;  concluded, 
10, 1479. 


OPEBATIONS. 

1907-10.  Nothing  done,  pending  acquisition 
of  right  of  way  necessary  for  part  of  imp.,  07, 1291; 
08, 338;  09, 349;  10, 397. 

1910-11.  26,042  c.  y.  dr.  from  canal  connecting 
Club  and  Plantation  Creeks,  and  118,867  c.  y.  from 
cut-off  between  Plantation  and  Lost  Creeks;  por- 
tion of  Plantation  Creek  to  be  abandoned  is  being 
blocked  by  dam  to  prevent  division  of  tidal  flow, 
11, 1614. 

1911-13.  64,244  c.  y.  dr.;  dam  constr.  across 
old  chan.  of  Plantation  Creek;  imp.  completed,  13, 
510, 1836. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  04, 1672, 1673. 

Navigable  chan.  provided;  details  of  d.,  etc.; 
waterway  a  connecting  link  between  portion  of 
Inside  Water  Route  and  Bnmswick  H.,  Ga.,  4  m. 
1.,  13, 1835. 

PROJECT. 

By  Lt.  Col.  Quinn,  1903,  au.  act  Mar.  2,  1907, 
dr.  canal  7'  x  50'  between  creeks,  thus  connecting 
Altamaha  and  its  tributaries  with  Brunswick  H.; 
also  straightening  Plantation  Creek  and  dr.  in 
both  where  necessary  to  secure  7';  est.,  $40,700,* 
04, 1673;  07, 319. 

SURVEY. 

Au.  act  Jime  13,  1902;  made,  1903,  by  Lt.  -Col. 
Quinn,t  04,  279, 1669. 

Complete  sur.  of  localities  to  be  imp.  made  before 
dr.,  11, 1614. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  610. 


1  Act  June  13, 1902,  combines  the  imp.  of  Brunswick  Bar  with  that  of  Brunswick  H.,  Ga. 

!  Paid  to  C.  P.  Goodyear  between  1894  and  1902,  for  work  on  this  bar.    (See  H.  D.  421, 57th,  2d.) 

a  H.  D.  179  and  355, 56th,  2d. 

<H.D.lS9,S8tb,2d. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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0-443 


BRUNSWICK  HARBOR,  GA. 


APPBOPBIATIONS. 

$10,000,79,765. 
20,000,79,98. 


1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


1902, 
1905, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


10,000,80,963. 
5,000,81,1115. 

25,000,88,1182. 

10,000,84,1120. 

22,500,86,1116. 

35,000,88,1047. 

36,000,90,1407. 

27,500,92,1282. 

10,000,95,1493. 
115,000,96,1276. 

10,000,99,1587. 
125,000,08,1194. 

40,000,05,1282. 
146,660,07,1294. 
303,000,08,1361. 

47,000,  09, 1347. 

60,000,  10, 1482. 

60,000,  11,1617. 

33,250,12,1838. 


Total,  2 1,039,900, 13, 1838. 

COMMERCE. 

C.  facilities  of  Brunswick,  Ga.,  76, 488. 

Importance  of  imp.,  81,  1115,  1118;  83,  926;  86, 
1116;  87, 1186. 

Increase  inbusiness,1880to  1890,90,1406. 

Description  of,  96, 1276;  97, 1523;  98, 1314;  11, 
1616, 1617, 1618. 

1892,  value  113,652,703,  93, 1581;  1893,  $8,978,486, 
94, 1190. 

C.  important,  and  increasing,  00, 1962. 

Rapidly  increasing,  01, 1649. 

Imp.  has  caused  a  reduction  on  ocean-going 
rates  on  lumber  of  25%,  and  on  naval  stores  of  30%, 
06,  307;  13,  613. 

The  regular  lines  of  SS.  estab.  between  Bruns- 
wick and  New  York  and  Boston  comprised  14  SS. 
in  1906, 116  round  trips  being  made,  carrying  207,225 
t.,  07,  1292;  10, 1481. 

1911,  704,252  t.,  13, 1838. 

Imp.  permits  SS.  entering  and  leaving  regardless 
of  tidos,  13,513. 

"The  chief  articles  of  export  are  cotton,  lumber, 
crossties,  and  naval  stores,  of  which  the  shipments 
for  the  calendar  year  1911  were  as  follows;  Of  cotton, 
312,970  bales;  of  lumber  and  ciossties,  148,445,000' 
b.  m.;  and  of  naval  stores,  64,385  barrels  of  tur- 
pentine and  130,612  barrels  of  rosin. 

"The  Clyde  Steamship  Co.  operated  a  line  of 
steamers  between  New  York  and  Brunswick  and 
other  points  during  the  calendar  year  1911,  carry- 
ing 213,638  tons  of  freight,  valued  at  $19,300,000. 
In  addition,  there  were  2,471  passengers  carried  by 
this  line.  Seventeen  steamers  were  operated, 
making  a  total  of  103  round  trips  and  13  single 
trips. 

"On  the  inland  waters  there  are  a  number  of 
small  steamers  plying  between  Brunswick  and 
adjacent  ports,  besides  numerous  schooners,  small 
sailboats^  tugs,  and  gasoline  launches  towing 
barges.  During  the  calendar  year  1911  this  portion 
of  the  commerce  amounted  to  44,940  short  tons, 
valued  at  $1,650,593. 

"  The  total  amount  Affreight  received  and  shipped 
at  the  port  of  Brunswick  during  the  calendar  year 
1911  was  704,262  short  tons,  valued  at  $44,506,731. 

"Before  improvement  in  1880  the  annual  com- 
merce of  Brunswick  H.  amounted  to  about  100,000 
Short  tons,  valued  at  $1,700,000. 

"The  effect  of  the  improvement  has  been  to  cause 
a  reduction  of  ocean-going  freight  rates  on  liimber 
of  25  per  cent  and  on  naval  stores  of  30  per  cent.  It 
has  also  permitted  the  regular  line  coastwise  freight 
steamers  to  enter  and  leave  the  port  regardless  of 
the  tides,  thereby  avoiding  much  loss  of  time." 
13, 513. 1838. 


CONTRACTS. 

1880.  J.  Brady,  ] .  J.  E.  Walter,  dr.,  13i(t:  o.  y., 
80, 963. 

1881.  J.  E.  Walter,  dr.,  24Jiti  and  33Ji|:  c.  y.,  81, 
1116. 

1883.  J.E.Walter, dr., 27i|!0.y.  J. 0. Provost, 
.,  83,  922,  923. 

1884.  J.  S.  Howell,  j.,  86, 1226. 

1888.  P.  S.  Boss,  dr.,  21$  c.  y.,  89, 1267. 

1889.  C.  C.  Ely,  training  wall,  $13,215,  89, 1267. 
1891.    J.  F.  Gaynor,  training  wall,  321,270,  91, 

1554.    P.  S.  Boss,  dr.,  24i(t  c.  y.,  91, 1654. 

1893.  P.  S.  Boss,  dr.,  26itc.  y.  ($6,000),  93, 1582. 
Atlantic  Contracting  Co.,  fascines,  $1.67  c.  y.;  riprap 
St.,  $3.69  c.  y.  ($18,000),  93, 1583. 

1896.  E.  R.  Moore,  dr.,  140  c.  y.  ($8,400),  97, 
1524. 

1899.  P.  S.  Boss  (Inc.),  dr.,  13A*  o.  y.  ($8,905), 
00, 1950. 

1903.  Roderick  6.  Ross,  repairs  to  training 
wall,  St.,  $3.20  c.  y.;  Morris  &  Cumings  Dredging 
Co.,  dr.,  20i|!  c.  y.,  03, 1166. 

1906.  R.  G.  Ross,  repairing  and  raising  train- 
ing wall;  St.,  $3.44  c.  y.,  06, 1206. 

1907.  P.  S.  Ross  (Inc.),  dr.,  14.8*  c.  y.,  p.  m.; 
Coastwise  Dredging  Co.,  dr.,  1610  and  230  c.  y., 
p.  m.,  08, 1361. 

1910.  P.  S.  Boss  (Inc.),  dr.  refractory  material 
(23,100c.y.),$2.80c.y.,  10,1482.  P.  S.Ross  (Inc.), 
dr.  about  60,000  c.  y.,  at  1M0  c.  y.,  11, 1618. 

1911.  G.  W.  Parkhlll,  raising  training  wall; 
3,500 1.  St.,  $2.67 1.  P.  S.  Ross  (Inc.),  dr.  7,600  o.  y. 
refractory  material,  $3.32  c.  y.,  13, 1839. 

DEFENSE. 

Importance  of  H.  in  maritime  warfare,  76,  488. 

ENGINEERS. 

ChleJ  ol  Engineers.    R.,  76,  71;  79,  98;  80; 

129;  81,  175;  88,  170;  83,  180;  84,  188;  85,  188; 
86,  187;  87,  161;  88,  142;  89,  162,  367;  90,  146; 
91,  182,  185;  92,  179;  93,  196;  94,  180;  95,  204; 
96,  183;  97,  233;  98,  229;  99,  264,  267;  00,  302; 
01,  331;  03,  261;  03,  267;  04,  274;  05,  283;  06, 
305,  312;  07.J  319;  08,  339;  09,  360;  10,  398;  11, 
421;  18,  510. 

Boards: 

Commission  appointed,  1836,  by  U.  S.  Senate"to 
sur.  and  ex.  ports  s.  of  the  Chesapeake,  with  view 
to  their  comparative  facilities  and  advantages  for 
a  navyyard,"  reported  that  out  of  6  Hs.  ex.  Bruns- 
wick H.  was  to  be  preferred  for  a  navy  yard  on 
account  of  its  "d.  of  water,  easy  access,  and  capa- 
bility of  defense."  R.  (extract),  76,  488.  (Com- 
modores Wolsey,  Claxton,  and  Shubrick,  commis- 
sioners.) 

Convened,  Savannah,  Ga.,  Apr.  1, 1889,  by  S.  O. 
No.  30,  to  estab.  H.  lines  in  Brunswick  H.  R.,  89, 
1293.    (Capt.  Bixby  and  Lt.  Carter.) 

In  cbaige: 

Lt.  Col.  Q.  A.  Gillmore,  1876-92,  76, 71.  R.,  76, 
486;  79,766;  (Col.)80,969;  81,1112;  83,1178;  83, 
919;  84, 1118;  85, 1224;  86, 1112;  87, 1184. 

Lt.  O.  M.  Carter,  1886-97.  R.,  88, 1044;  89, 1263, 
1292;  90, 1404;  91, 1550;  93, 1278;  (Capt.)  93, 1578; 
94, 1187;  96, 1490;  96, 1273;  97, 1521. 

Capt.  C.  E.  Gillette,  1898-1902.  R.,  98, 1313;  99, 
1585;  00, 1948,  1962,  1964;  01, 1649;  02, 1193. 

Lt.  Col.  J.  B.  Qulnn,  1903-06.  B.,  03, 1164;  04, 
1659;  05, 1279. 

Lt.  Col.  Dan  C.  Kingman,  1906-.  B.,  06,  1204; 
07,  1292;  (Col.)  08,  1348;  09,  1344;  10,  1480;  11, 
1615;  12, 1836. 


1  Of  which  $7,000  may  be  used  on  Academy  Creek. 


"  Includes  $5,000  for  Academy  Creek. 
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Assistants: 

S.  Ii.  Tremont.    B.,  80, 964:  81, 1116. 

Lt.  T.  N.  Bailey.    B.,  83,923. 

Capt.  J.  C.  Post.    B.,  83, 924. 

W.E.Curtis.    B.,  85, 1227. 

Lt.  O.  M.  Carter.    B.,  86, 1116;  87, 1188. 

M.  P.  Paret.    B.,  89,1267. 

E.  A.  Gieseler.    B.,  95, 1495. 

OPEEATIONS. 

1879-80.  Jetty  commenced;  1,848  c.  y.  dr. 
from  shoal,  SO,  961. 

1880-81.  830 1.  f.  of  j.  bunt,  34,160  c.  y.  dr.,  81, 
1113. 

1881-82.  1,319 1.  f.  j.  built,  16,016  c.  y.  dr.,  82, 
1179. 

1882-83.  2,405 1.  f.  j.  built,  28,484  c.  y.  dr.,  83, 
920, 923. 

1884-85.  Strengthening  and  raising  upper  end 
of  j.  by  the  use  of  6,752  s.  y .  of  matresses  and  990  c.  y. 
ofst.,  85, 1226. 

1886-87.  40,000  c.  y.  dr.  from  East  E.  chan., 
9,674  s.  y.  matresses  and  1,448  c.  y.  st.  placed  in  j., 
87, 1186, 1189. 

1888-89.  50,796  c.  y.  dr.;  2,319  c.  y.  of  fascines 
and  369  c.  y.  of  St.  placed  in  training  wall,  89, 1265. 

1889-90.  29,096  c.  y.  dr.;  3,714  o.  y.  brush 
fascines  and  619  c.  y.  st.  placed  m  training  wall,  90, 
1406. 

1890-91.    1,2201.  f.  of  j.  built,  91,1552. 

1891-92.    49,324  c.  y.  dr.,  92, 1280. 

1892-93.  29,933  c.  y.  dr.;  3,868  c.  y.  fascines 
and  412  c.  y.  riprap  st.  used  in  j.  work,  93, 1580. 

1893-94.  3,332  c.  y.  fascines  and  780  c.  y.  riprap 
St.  used  in  j.  work,  94, 1189. 

1894-95.  36,079  c.  y.  dr.;  327  c.  y.  st.  used  to 
flU  low  places  in  the  j .,  95, 1492. 

1896-97.    59,683  c.  y.  dr.,  97, 1523. 

1897-98.  11,358  o.  y.  dr.  and  a  wreck  removed, 
98, 1314. 

1900-01.    63,644c.y.dr.,  01, 1649. 

1901^2.  4  piling  driven  to  mark  training  wall, 
OS,  1193. 

1902-03.  Training  wall  built  up  to  uniform  h. 
of  3i'  below  h.  w.,  2,513  c.  y.  st.  bemg  used;  23,783 
c.  y.  removed  from  Academy  Creek,  completing 
work;  90,000  c.  y.  removed  from  inner  H.,  03, 1164. 

1903-04.  243,289  e.  y.  removed  from  inner  H., 
and  141,472  c.  y.  from  outer  bar  by  0.  S.  dr.  Cumber- 
lani,  04, 1660. 

1904-05.  126,901  c.  y.  removed  from  inner  H., 
completing  contract;  393,482  c.  y.  removed  by  dr. 
C!umberla,ni,  05, 1280. 

1905-06.  20,000  c.  y.  removed  from  shoals  near 
mouth  of  Academy  Creek;  training  wall  in  East  E. 
raised  to  4'  above  m.  1.  w.,  1,040  c.  y.  st.  being 
placed;  dr.  CwniberXanS,  removed  19,345  c.  y.  from 
outer  bar,  completing  chan.  19.3'  d.  with  a  min. 
w.  of  225'  and  an  average  w.  of  32S';  proj.  completed 
except  for  m^inten.,  06, 1204. 

1906-07.  Unserviceable  boathouse  and  store- 
house torn  down  and  material  purchased  for  the 
building  of  a  more  suitable  one,  07, 1292. 

1907-08.  157,886  c.  v.  removed  from  Academy 
Creek,  26,505  c.  y.  from  Turtle  E.,  10,153  c.  y.  from 
inner  H.,  and  456,856  c.  y.  from  outer  bar,  08, 1348. 

1908-09.  303,941  c.  y.  removed  from  East  E. 
and  45,219  o.  y.  from  Turtle  E.,  completing  con- 
tract; 114,268  c.  y.  removed  from  inner  H.  and 
713,211  c.  y.  from  outer  bar,  09, 1344. 

1909-10.  60,119  c.  y.  removed  from  shoal  oppo- 
site Brunswick  Pt.  and  210,753  e.  y .  from  outer  bar, 
completing  work  at  Brunswick  Bar,  Brunswick 
Pt.  and  Academy  Creek,  10, 1480. 

1910-11.  13,727  c.  y.  removed,  8,800  o.  y.  of 
which  was  from  upper  shoal  in  Tiirtle  E.,  1,418.6 
c.  y.  from  lower  shoal  in  Turtle  E.,  and  3,509  c.  v. 
from  East  E.,  securing  proj.  d.  and  w.  in  East  E. 
and  on  upper  shoal  in  "Turtle  E.,  11, 1615.  38,379 
0.  y.  removed  from  Academy  Creek  and  52,925  c.  y. 
from  East  E.,  11, 1616. 

1911-12.  8,158.5  0.  y.  removed  from  shoal  in 
lower  Turtle  E.;  training  wall  in  East  E.  raised, 
and  391,714  c.  y.  removed  by  U.  S.  from  Brunswick 
Bar,  12, 1837. 


PHTSICAI,  CHABACTEBISTICS. 

Comparison  with  other  Hs.,  76, 487. 

Description  of,  76,  487;  95, 1494;  00,  1964,  1965; 
11,  423. 

Tidal  observations,  76, 487;  95, 1495-1498. 

Gauging,  96, 1496, 1497. 

H.  Ill  m.  by  water  s.  of  Savannah,  and  46  m.  n. 
of  Pemandina,  Fla.;  17'  chan.,  1879,  across  bar; 
few  years  later,  13',  12,  510.    (See  Projects,  1907.) 

Shoaling  proclivities;  special  works  needful,  12, 
612. 


PBIVATE  WOBK. 

79,600  c.  y.  removed  by  private  parties  from 
vicinity  of  their  wharves,  09, 1345. 


PEOJBCTS. 

By  Lt.  Col.  Gillmore,  removal  of  shoal;  (1) 
constr.  of  gabion  js.,  1,600'  single  tier,  1,500'  double 
tier,  300'  triple  tier,  1,800*  spur  j.,  single  tier;  est., 
t57,000;  (2)dr.chan.  15'xl00'  m.l.w.;  est., $52,500, 
76, 489. 

Proj.  for  imp.  of  Brunswick  H.,  as  proposed  by 
Col.  Gillmore,  1880,  and  modified  by  hun,  1886, 
had  as  its  object  the  estab.  and  mainten.  of  a  15' 
l.-w.  chan.  across  the  shoal  in  Ea^t  E.  The  main 
features  were  (1)  training  wall  projecting  from  the 
most  e.  point  of  Buzzards  Isld.  to  the  opposite  shore 
of  Blythe  Isld.;  (2)  low  dam  across  Turtle  E.;  (3; 
short  spur  dams  in  the  lower  part  of  East  E.;  (4' 
dr.  in  vicinity  of  Truth  E.  Dam,  and  on  the  shoa 
in  the  lower  part  of  East  E.  Grig,  est.,  $73,187;  as 
modified,  $190,000, 80, 962;  86,1113,1116;  87,1184; 
90, 1404;  91, 1551;  92, 1279. 

Capt.  Gillette  est.,  1899,  $125,700  to  raise  existing 
trainmg  wall  and  dr.  through  shoal  in  East  E.  to 
21'  m.  1.  w.,  00, 1965. 

Proj.  in  force  to  June  13,  1902,  was  au.  by  Con- 
gress, 1894,  and  it  provided  for  maintaining  nav. 
chan.  of  15'  m.  1.  w.  by  keeping  existing  works  in 
repair,  and  by  dr. 

Act  Jime  3, 1896,  au.  imp.  Academy  Creek. 

Cost  of  mainten.  est.  $15,000  an.,  12,  511. 

Act  Jime  13, 1902,  au.  chan.  21'  m.  1.  w.  in  Bruns- 
wick inner  E.;  est.,  $120,000;  and  chan.  across 
outer  bar  19.3'  d.,  m.  1.  w.  (26'  m.  h.  w.);  est.,  $40,000; 
also  dr.  Academy  Creek,  at  not  to  exceed  $5,000, 
02, 1193;  03, 268. 

Act  Mar.  3,  1905,  au.  expend,  of  $5,000  of  amount 
app.  therein  for  maintainmg  Academy  Creek. 

Act  Mar.  2,  1907,  au.  creating  and  maintaining 
throughout  the  inner  H.  (embracing  Turtle  E. 
from  Southern  Ey.  docks  to  its  junction  with 
Brunswick  E.,  Academy  Creek  from  Aikens  Wharf 
to  its  junction  with  East  E.)  and  the  outer  H. 
(embracing  the  outer  bar,  the  navigable  chan. 
throughout  the  entrance  to  St.  Simons  Sound  and 
up  Brunswick  E.  to  Brunswick  Pt.)  chans.  of  30* 
m.  h.  w.,  varying  from  150'  in  Academy  Creek  to 
400'  across  the  outer  bar;  to  be  obtained  by  dr.  and 
dike  constr.;  est.,  $496,650,  and  $33,250  an.  for 
mainten.,!  07, 320,  321. 


SUEVETS. 

ByXT.S.  Commission,  1836.  (See  Board  of  Engi- 
neers.) 

Ex.  by  Lt.  Col.  Gillmore,  187&-76.    B.,  76,  486. 

Made,  1890,  by  Lt.  Carter,  90, 1407. 

Sur.  by  Capt.  Carter,  1893,  95,  1494;  ex.,  1897, 
97, 1523. 

Ex.  and  sur.  of  Brunswick,  Ga.,  inner  H.,  with 
view  of  determining  what  imp.  would  be  desirable 
in  the  interest  of  C,  and  cost  thereof,  au.  act  Mar. 
3,  1899;  made,  1899,  by  Capt.  Gillette  (B.  fav.;  see 
Porjeots),  00, 1962, 1964. 

Pre.  ex.  and  sur.,  inner  and  outer  Hs.,  ind.  siu., 
with  view  to  securing  d.  on  the  outer  bar  equal  to 
d.  in  inner  H.,  and  maintaining  such  d.;  made, 
1905,  and  plan  presented  for  imp.;  est.,  $496,650, 
and  $33,250  an.  mainten.^  (see  Projects,  1907),  06, 
312. 


iH.D.  407, 59th,  1st 
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In  connection  with  estab.  of  H.  lines,  06, 797. 

Of  Chans,  in  Academy  Creek,  East  R.,  Turtle  R., 
opposite  Brunswick  Pt.,  and  outer  bar,  etc.,  08, 
1349. 

Investigation  relative  to  control  and  use  of 
wharfage  privileges,  au.  act  Mar.  2, 1907;  made  and 
B.  submitted  i  (with  map),  08, 341. 


Observation  stations  located  and  new  base  on 
St.  Simons  Isld.  estab.,  11, 1616. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 614. 

Maps.2  80,962;  81,1116;  83,922;  8S,1228;  86, 
1116;  87,  1196;  88,  1046;  89,  1266;  93,  Atlas,  58; 
93, 1582;  96, 1500;  99, 1686;  09, 1346. 


0-456 


JEKYL  CREEK,  GA. 


APPBOPBIATIONS. 


1890, 
1892, 


$5,000,89,1272. 
7,600,90,1422. 
7,600,92,1286. 
4,000,95,1507. 


Total,  24,000 

COMMERCE. 

Description  of,  93, 1691. 

In  1893  an.  traffic  est.  worth  $1,000,000±,  93, 
1591;  in  1894,  $900,000,  95,  1506. 

CONTRACTS. 

1888.    P.  S.  Ross,  dr.,  20$  c.  y.,  89, 1272. 

1891.  J.  F.  Gaynor,  training-wall  constr., 
J21,270.    P.  S.  Ross,  dr.,  24$  o.  y.,  91, 1659. 

1893.  Atlantic  Contracting  Co.,  j.  eonstr.; 
mattresses,  99$  s.  y.;  riprap  St.,  $3.59  c.  y.  ($19,680), 
93, 1693. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  81, 1162;  87,164;  88, 
142,  143;  89,  163;  90,  146;  91,  183;  93,  179;  93, 
197;  94, 181;  96,  205;  96, 184. 

In  charge: 

Lt.  Col.  Q.  A.  Glllmore,  1880-89.  R.,  81,  1162; 
(Col.)  88,  1073,  1075. 

Capt.  O.  M.  Carter,  1889-96.  R.,  89,  1270;  90, 
1420;  91,  1666;  93,  1283;  93,  1590;  94,  1197;  95, 
1504;  96, 1283. 

Assistant.    Lt.  O.  M.  Carter.    R.,  88, 1076. 

OPERATIONS. 

1888-89.    20,486  C.  y.  dr.,  89,  1271. 


1890-91.  Training-wall  constr.  begun,  91, 
1567. 

1891-93.    13,000  c.  y.  dr.,  93, 1284. 

1893-93.  17,170  s.  y.  matresses  and  1,262  c.  y. 
riprap  st.  placed,  93, 1591. 

1894-95.  29,844  c.  y.  dr.,  10,616  s.  y.  mattresses 
and  1,873  c.  y.  riprap  st.  placed,  96, 1506. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 1162;  88, 1075;  93, 1590. 


By  Lt.  Col.  Glllmore,  1880,  imp.  of  the  creek 
from  its  mouth  to  the  d.  w.  of  Brunswick  R.  by 
training-wall  and  closm:e-dam  constr.  and  dr.;  est., 
$26,323,  81,  1164. 

PROJECTS. 

By  Col.  Glllmore,  1888,  estab.  and  mainten.  of  a 
7'  l.-w.  Chan,  through  the  shoals  in  the  creek  by 
the  constr.  of  training  wall  at  its  mouth,  the  erec- 
tion of  a  dam  to  close  Mud  R.,  and  dr.;  the  dr. 
Chans,  to  have  a  bottom  w.  of  50';  est.,  $38,690,  90, 
1421. 

SUBVETS. 

Ex.  au.  act  June  14, 1880;  made,  1880,  by  Lt.  Col. 
Glllmore,  81, 1162. 

Ex.  au.  act  Aug.  5, 1886,  87, 164. 

Sur.  au.  act  Aug.  6,  1886;  made,  1887,  by  Col. 
Glllmore,  88, 1073, 1075. 

Ex.,  by  Capt.  Carter,  1894,  94, 1199. 

Maps.  88,  1076;  89,  1272;  93,  Atlas,  69;  93, 
1592. 


0-462 


SATILLA  RIVER,  GA. 


APPROPRIATIONS. 

1912,  $10,000,  13,  1839. 

ENGINEERS. 

Chief  of  Engineers.    R.,  10,  407;  11, 
514,  624. 
In  charge.    Col.  D.  C.  Elngman,  1910-. 


PLAN. 

To  gain  6'  at  l.-w.  stage,  11,  430. 


130;  13, 
B.,  13, 


PROJECTS. 

Act  June  25,  1912,  au.  removal  of  snags  and 
similar  obstr.  between  mouth  and  Burnt  Fort,  to 
make  R.  safe  for  boats  of  6'  draft  at  1.  w.;  est., 
310,000,3  18,  515. 

SUB  VETS. 

Pre.  ex.  and  sur.  of  "Big"  Satllla  R.  au.  act  Maj. 
3,  1909,  mouth  to  Burnt  Fort,  Ga.;  Rs.,  Col.  King- 
man, 1909  and  1910;  est.,  $6,000,  and  in  order  to 
provide  for  a  few  years'  mainten.,  $10,000,'  11,  430. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  above 
Burnt  Fort,  Ga.  (E.  to  come),  13,  624. 


O-501(a)     CUMBERLAND  SOUND  TO  ST.  SIMONS  SOUND, 
GA.     (Inside  passage.) 


ENGINEERS. 

Chief  of  Engineers.   R.,  76, 71. 
In  charge.    Lt.  Col.  Q.  A.  Qillmore,  1876;  76, 
71.    B.,  76,  484. 

PHYSICAL  CHARACTERISTICS. 

General  description  of  water  courses  between 
Cumberland  and  St.  Simons  Sounds,  76,  484. 


By  Lt.  Col.  Glllmore,  dr.  chan.  100'  w.  on  bottom 
and  6'  d.  at  m.  I.  w.;  est.,  $10,000,  and  $1,600  an. 
for  dr.,  76,  485. 


SURVEY. 

By  Lt.  Col.  Glllmore,  1875-76. 


B.,  76,  484. 


1  H.  D.  326,  60th,  1st.                   2  H.  D.  407, 59th,  1st. 
30462°— H.  Doc.  740,  63-2 36 
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O-501(b-c)     CUMBERLAND    SOUND     AND    FEENANDEVA, 

GA.  AND  FLA. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

b 

1879-1909 
1905-1912 

$3,407,500 
200,000 

c 

■pfimaTirtiTia  TT 

Total 

3,607,500 

Note. — These  2  works  were  consolidated  by  act  June  25, 1910. 


Part  (b),  O-501    Cumberland  Sound,  Fla.  and  Ga. 


APPROPRIATIONS.! 


1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1897, 


1901 
1902; 
1903, 
1904, 
1905, 
1907, 
1909, 


$30,000, 

100,000, 

50,000, 

75,000, 

112,600, 

112,500, 

112,600, 

170,000, 

170,000, 

5,000, 

350,000, 

50,000, 

450,000, 

400,000, 

200,000, 

400,000, 

400,000, 

55,000, 

70,000, 

75,000, 

*20,000, 


80,  966. 
81,1123. 
83, 1187. 
S4, 1123. 
86,  1121. 
88, 1053. 
90,  1426. 
93,  1290. 
95, 1512. 
96, 1289. 
97,  1529. 
98, 1326. 
98, 1326. 
99, 1595. 
01,1658. 
03, 1199. 
04, 1667. 
04, 1667. 
05, 1289. 
07, 1300. 
09, 1363. 


Total,  3,407,500  (incl.  sales,  and  less  $6,987.19 
carried  to  funds  tor  Imp.  H. 
at  Femandina,  Fla.,  $3,- 
400,527.21,  13, 1845). 

COMMERCE.    (See  Femandina  H.) 

Cumberland  Sound  as  a  H.  of  refuge,  76, 482;  79, 
792. 

C.  superiority  of  location  doubtful,  76, 483. 

Ben^t  to  be  conferred  by  imp.,  81,  1122;  87, 
1194. 

Amount  of,  dependent  upon  water  transporta- 
tion through  Cumberland  Sound,  90,  1424;  91, 
1561. 

Description  of,  93, 1603;  96, 1291;  00, 1957, 1958. 

In  1892,  value  $8,982,393, 93, 1596;  1896,  $9,000,000, 
97,  1529;  1899,  $3,861,992,  00,  305. 

All  the  C.  of  St.  Marys,  Ga.,  and  90%  of  C.  of 
Femandina,  Fla.,  dependent  upon  the  sound  for 
transportation,  96, 1288. 

Imp.  has  caused  reduction  in  ft.  rates  of  from  25 
to  40%,  07, 326. 

"The  total  commerce  of  the  harbor  of  Femandina 
during  the  calendar  year  1911  amoimted  ti>  511,133 
short  tons,  with  a  value  of  $10,113,836.  The  chief 
articles  of  export  are  lumber,  phosphate  rock,  and 
naval  stores,  of  which  the  shipments  for  the  year 
1911  were  as  follows:  Lumber,  82,191,000  feet, 
board  measure;  phosphate  rook,  221,650  tons; 
rosin,  408,540  barrels;  and  turpentine,  75,125  bar- 
rels. The  details  of  this  commerce  are  given  in 
the  tables  appended  hereto. 

"As  Cumberland  Sound  merely  constitutes  the 
ocean  entrance  to  Femandina  Harbor,  the  com- 
merce is  given  under  that  head. 

"The  effect  of  the  improvement  has  been  to 
cause  a  reduction  in  freight  rates  of  from  25  to  40 
percent."    13,521,1844. 


CONTRACTS. 

1880.  Lara.  Eoss  &  Co.,  j.  constr.,  81, 1121. 

1881.  A.  M.  Newton,  j.  constr.,  83,1187. 

1883.  Lara  &  Eoss,  j.  constr.,  83,  935. 

1884.  Lara  &  Ross,  j.  constr.,  59$  s.  y.  for  ma(> 
tress  and  $3.09  o.  y.  for  St.,  86, 1232. 

1888.  Anson  M.  Bangs,  j.  constr.;  St.,  $3.27, 
and  shells,  $1.27  c.  y.,  89, 1276. 

1891.  J.  F.  Gaynor,  brush  mattress,  97t,  and 
log  and  brush  mattress,  99$  s.  y.,  and  St.,  $3.49c.  y., 
91, 1563. 

1893.  E.  H.  Gaynor,  j.  constr.;  mattresses, 
$1.05  s.  y.;  riprap  St.,  $3.59  c.  y.  ($184,520),  93, 1597. 

1896.  Atlantic  Contracting  Co.,  j.  constr.; 
mattresses,  $1.10  s.  y.;  Ist-olass  st.,  $5.25 1.;  3d  and 
4th  class  St.,  $3.90  and  $3.50  c.  y.  ($2,141,250),  97, 
1530.    ArmuUed  1899,  00, 1957. 

1900.  Christie,  Lowe  &  Heyworth,  j.  constr.; 
St.,  $1.90  to $2.15 1.;  mattresses,  70ts.y.  ($1,100,750), 
00, 1959.  C.  P.  Goodyear,  dr.,  16$  c.  y.,  01, 1657, 
1658. 

1901.  Christie,  Lowe  &  Heyworth,  supple.,  j., 
01,  1656, 1657. 

1904.  Merrill-Stevens  Co.,  piling  in  place,  $4 
pile;  Roderick  G.  Ross,  St.,  $3.87  c.  y.,  both  for 
closing  breach  in  Cumberland  Isld.,  04, 1665, 1667. 

1905.  Eoderick  G.  Eoss,  23,465  c.  J.  St.,  $2.77 
c.  y.,  05, 1287,  1289. 

1908.  Roderick  G.  Ross,  30,000  t.  St.  for  s.  j., 
$2.47 1.,  08, 1366, 1357. 

1909.  Roderick  G.  Ross,  st.  in  place  in  js., 
$2.74  t.,  10, 1486,  1489. 

1913.  G.  W.  Parkhill,  raising  low  places  in  js. 
at  entrance  to  Cumberland  Sound,  at  $3.43  t.  of  st. 
in  place,  13, 1843. 

DEFENSE. 

Fitness  for  a  military  or  naval  depot,  76, 481,  482. 
ENGINEERS. 

Cliief  ol  Engineers.  B.,  76,  71;  79,  99,  100; 
80,  130,  136;  81,  176;  83,  172;  83,  182;  84,  189; 
85,  189;  86,  189;  87,  152;  88,  l42;  89,  163;  90, 
146;  91,  184;  93,  180;  93,  197;  94,  181;  95,  206; 
96,  184;  97,  235;  98,  232;  99,  267;  00,  304;  01, 
333;  03,  263;  03,  270;  04,  277;  05,  286;  06,  309; 
07,  324;  08,  343;  09,  355;  10,  405;  11,  428;  13, 
519. 

Boards: 

Convened  at  Washington,  Nov.  10,  1888,  by 
S.  O.  No.  50,  to  report  upon  proj.  for  imp.  of  Cum- 
berland Sound.  B..,  89, 1281.  (Lt.  Cols.  Gillespie 
and  King  and  Maj.  Post.) 

Convened,  Savannah,  Ga.,  Sept.  25,  1895,  by 
S.  O.  No.  41,  to  consider  and  report  upon  the  sub- 
ject of  the  imp.  of  the  sound.  R.,  96, 1289.  (Col- 
P.  C.  Hains,  Maj.  T.  H.  Handbury,  Capt.  W.  M. 
Black,  Capt.  F.  V.  Abbot,  Capt.  O.  M.  Carter, 
Addl.  Lt.  H.  Burgess.) 

Constituted  June  22,  1900,  for  further  considera. 
tion  of  the  existing  proj.,  00, 1956. 


♦Allotment. 


■  Appros.  consolidated  with  those  of  Femandina  H.,  1910, 13, 518. 
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In  charge: 

Lt.  Col.  Q.  A.  Gillmore,  1876-87;  76,  71;  79,  95. 
R.,  76,  446;  79,  792;  80,  965,  1036;  81,  1120;  88, 
1183;  83,  931;  84,  1121;  86,  1229;  86,  1118;  87, 
1191. 

Lt.  O.  M.  Carter,  1888-97.  R.,  88, 1050;  89, 1273, 
1280;  90,  1422;  91,  1559,  1565;  (Capt.)  93,  1286; 
93,  1593,  1599;  94,  1200;  9S,  1508;  96,  1285;  97, 
1526, 1533. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897-98.  R.,  98, 
1323. 

Caipt.  C.  H.  McEinstry,  1899.    B.,  99, 1593. 

Capt.  C.  E.  Gillette,  1899-1902.  B.,  00, 1956;  01, 
1655;  03, 1197. 

Lt.  Col.  J.  B.  Quinn,  1903-05.  B.,  03, 1168;  04, 
1664;  05, 1286. 

Lt.  Col.  Dan  C.  Kingman,  1906-.  B.,  06,  1210; 
07,  1298;  (Col.)  08,  1355;  09,  1351;  10,  1486;  11, 
1621;  13, 1842. 

Assistants: 

G.  Daubeney.    R.,  80, 1037. 

Lt.  W.  L.  Fisk.    R.,  81, 1124. 

Capt.  .T.  C.  Post.    B.,  83, 1188;  83, 938. 

Lt.  W.  T.  Bossell.    B.,  83, 935;  84, 1123. 

W.  R.  Curtis.    B.,  86, 1232;  88, 1054. 

Lt.  O.  M.  Carter.    R.,  86, 1122;  87, 1196. 

M.  P.  Paret.    B.,  89, 1276;  90, 1426;  91, 1575. 

ESTIMATES.    (See  Plans.) 

By  Lt.  Col.  Gillmore,  1876,  as  follows:  Full- 
height  js.  across  bar,  mixed  system,  $4,908,703;  rip- 
rap system,  S6,821,100;  full-height  js.  to  crest  of 
bar,  mixed  system,  $2,589,600;  riprap  system, 
$4,463,940;  stump  js.,  mixed  system,  $1,969,262; 
riprap  system,  $3,086,620;  drowned  js.  full  length, 
mixed  system,  $1,817,311;  riprap  system,  $2,423,460; 
drowned  n.  j.  and  full-height  s.  j.,  mixed  system, 
$3,759,161;  riprap  system,  $4,513,860,  76, 477-481. 

By  Lt.  CoL  Gfilmore,  1879,  low  js.,  $2,071,023,  79, 
793. 

OPERATIONS. 

1880-81.  276  1.  f.  of  apron  foundation  laid  and 
covered  with  riprap  St.,  81, 1121. 

1881-83.    Apron  foundation  of  n.  j.  extended 

2,010',  bottom  course  extended  7,196',  10,824  c.  y. 

St.  deposited  on  work,  apron  foundation  of  s.  j. 

-extended,  1,316',  2,443  c.  y.  riprap  St.  deposited, 

83, 1184, 1185. 

1883-83.  Second  course  mattress  n.  j.  ex- 
tended 73',  foundation  mats  for  spurs  placed  and 
covered  with  riprap  St.,  4,475  c.  y.  St.  used,  foundar 
tiou  course  of  s.  j.  extended  2,851',  7,350  c.  y.  riprap 
placed,  83, 933. 

1884-86.*  Bottom  coufse  of  Smith  Jetty  ad- 
vanced 3,607',  13,487  c.  y.  riprap  used,  85, 1230. 

1886-87.  33,303  s.  y.  of  mattress  foundation 
and  10,336  c.  y.  of  St.  placed  in  js.,  87, 1193. 

1887-88.  37,725  s.  y.  mattresses  and  11,821 
c.  y.  St.  placed  in  j.,  88, 1052. 

1888-89.  10,513  c.  y.  st.  and  1,253  c.  y.  shell 
placedinj.,  89, 1277. 

1889-90.  18,060  c.  y.  st.  and  818  c.  y.  shell 
placedinj.,  90, 1426. 

1890-91.  2,770  s.  y.  of  brush  mattress  and  382 
0.  y.  of  St.  used  in  extending  the  foundation  course 
of  n.  j.  267',  91, 1561. 

1891-93.  58,759  s.  y.  brush  mattress  and  11,429 
c.  y.  St.  used  in  extension  of  foundation  course  of 
n.  ].  6,177',  93, 1288. 

1893-93.  107,734  s.  y.  mattresses  and  13,683 
u.  y.  riprap  St.  placed  on  n.  j.,  93, 1595. 

1894-96.  213,334  s.  y.  matttresses  loaded  down 
with  18,748  e.  v.  riprap  st.  on  n.  j.  Portion  of  s.  j. 
300'  1.  removed  where  the  sailing  line  crossed  it,  96, 
1511. 

1896-97.  92,345  s.  y.  mattresses  and  4,794  o.y. 
3-class  St.  and  842  c.  y.  riprap  st.  placed  on  n.  ].; 
263,942  s.  y.  mattresses,  4,036  c.  y .  3-class  St.,  8,018 
c.  y .  4th-class  St.,  and  607  c.  y.  riprap  st.  for  repairs 
placed  on  s.  j.,  97, 1528. 

1897-98.  111,868  s.  y.  mattresses,  375  c.  y. 
3d-class  St.,  and  7,616  c.  y.  4th-class  St.  placed  on 
n.  j.;  1,361  0.  y.  4th-cla5s  st.  placed  on  mattresses 
previously  sunk,  and  some  repairs  made  on  s.  j., 
98, 1324.  87,311  c.  y.  dr.,  129  c.  y.  r.  removed,  and 
a  few  logs  and  other  obstr.  removed,  98, 1325. 


1898-99.  19,316  c.  y.  dr.,  1,237  c.  y.  r.  and  366 
logs  removed  from  chan.,  99, 1594. 

1900-01.  Effective  longitudinal  j.  section 
constr.,  62,087  s.  f.,  01, 1657. 

1901-03.  139,277.35  t.  large  st.  and  123,386.24 
t.  small  St.  placed,  making  a  total  of  192,430.97  t. 
large  and  192,955.67  t.  small  st.  placed,  03,  1197. 
U.S.  dr.  removed  114,083 c.  y.  fromchan.; contract 
for  dr.  completed  by  removal  of  47,292.39  c.  y.; 
128,800  s.  f.  efiective  longitudinal  j.  section  constr.; 
d.  on  the  bar,  20'  m.  1.  w.,  19'  inside,  08, 1197, 1198. 
Dr.  for  this  work  59.6%  completed;  amoimt  in- 
volved, $144,750,  03,  264. 

1903-03.  131,852.92  t.  first  class,  30,263.65  t. 
second  class,  and  15,131.83  t.  third  class  st.  placed 
in  n.  j.;  50,485.93  t.  first  class,  36,960.48  t.  second 
class,  and  18,480.24  t.  third  class  St.  placed  in  s.  j., 
03,  il68.  Dr.  Cwm^erlaTid,  completed  during  the 
year,  removed  379,57r  c.  y.,  resulting  in  chan. 
100'  X  24',  03, 1168.  Condition  of  is.  June  30,  1903, 
03, 1169. 

1903-04.  U.S.  dr.  Cumberland  removed  166,479 
c.  y.  (8.1*  c.  y.);  1,499.91 1.  firstKjlass  st.  placed  in 
n.  j.,  and  9,121.09  t.  placed  in  s.  j.;  contract  com- 
pleted; total  amount  of  St.  placed  m  2  js.,  376,987.02 
t.  first  class,  201,329.17 1.  second  class,  and  100,664.67 
t.  third  class,  04,  1664.  1,197.9  t.  St.,  1,600  sand 
bags,  and  300  o.  y.  brush  placed  in  n.  j.  by  hired 
labor,  and  work  done  in  closing  breach  on  Ciumber- 
land  Isld.,  04,  1665.  Condition  of  works  of  imp., 
1904,  04, 1665, 1666. 

1904-05.  U.S.  dr.  Cumberland mmovei  59,412 
c.  y.,  at  7.7$  c.  v.;  work  on  dike  for  closing  breach 
on  Cumberland  Isld.  carried  on,  05,  1286,  1287. 
Proj.  completed  as  far  as  d.  is  concerned,  06, 1287. 

1905-06.  153,941  c.  y.  dr.  from  the  j.  chan.  by 
theU.  S.dr.  Cumberland,  at  7.9*  o.  y.;  21,679.49  t. 
St.  placed  in  s.  j.  to  raise  and  repair  it,  and  814.56 1. 
placed  on  mound  at  end  of  n.  j.;  139 1.  st.  placed  in 
gap,  inner  end  of  n.  j.;  Cumberland  Isld.  dike  pro- 
tected by  placing  sheet  piling,  brush,  and  St.,  and 
course  of  Beach  Creek  changed  by  dr.  5,200  c.  y. 
to  form  a  canal  protected  by  sheet  piling,  06, 1211. 
Condition  of  js.,  dUce,  ship  chan.,  and  Fernandina 
H.,  06, 1212.    Floating  plant  repaired,  06, 1213. 

1906-07.  Canal  to  change  course  of  Beach 
Creek  completed  by  dr.  1,300  c.  y.;  dike  at  Cum- 
berland Isld.  raised  by  placing  brush  and  St.,  and  a 
small  spur  dam  of  brush  and  st.  built  across  slough 
near  old  breach,  07, 1298, 1299. 

1907-08.  186,981  c.  y.  renloved  by  U.  S.  dr. 
Cumberland  in  d.  and  straightening  chan.  along 
n.  j.,  at  field  cost  of  3.8$  c.  y.,  08, 1355.  Chan,  d., 
08,  344. 

1908-09.  29,697.56  t.  st.  placed  in  s.  j.;  outer 
end  aproned,  09, 1351. 

1909-10.  8,298.6  t.  St.  used  in  filling  low  places 
in  n.  j.  and  a  gap  at  inner  god  of  s.  j.,  10,  406, 1486. 

1910-11.  121,214  c.  y.  excavated  by  U.  S.  dr. 
Oalvesion,  removing  shoals  on  and  adjacent  to 
center  line  of  ship  chan.,  11,1621, 1622. 

1911-13.  47,260c.  y.  dr.  by  U.  S.  dr.  Galveston 
in  removing  shoals,  practically  completing  work; 
low  places  in  n.  and  s.  js.  raised  by  contractor  and 
hired  labor,  13, 1843. 


PHYSICAL  CHARACTERISTICS. 

Description  of.  76,  446,  447,  482;  79,  792;  93, 
1600,  1604;  96,  1287,  1290;  97,  1529,  1534;  99,  1596; 
01,  333,  1656;  03,  1168;  07,  1299;  08,  1356;  10, 
1487. 

Locations  of  chans.  since  1843,  76, 447,  448,  449. 

Tidal  observations,  76,  450,  453,  457,  482;  91, 
1576. 

Amount  of  rainfall,  76,  467,  458. 

Depths  at  entrance  to  Cumberland  Sound,  76, 
462,  463,  465,  466,  469. 

Direction  and  velocity  of  currents,  91, 1681, 1582. 

Ebb  and  flood  volumes,  91, 1591. 

Borings,  91, 1596. 

Details  of  Chan,  d.,  13, 1843. 

Cumberland  Sound  is  merely  ocean  entrance  of 
FemandinaH. 

_  Middle  ground  between  js.,  1912,  moving  seaward 
at  usual  rate  of  about  400'  an.;  30'  curve  beyond 
bar  did  not  move  seaward  1912.  Depths,  1912, 
23'-24',  18,  620. 
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PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Gillmore,  1876.  Discussion  of  j 
plans:  Full-height  js.  extending  across  the  par,  76> 
459-462;  full-height  js.  reaching  the  crest  of  the  bar, 
76,  462-467;  stump  js.,  76,  467-471;  (ull-Iength 
drowned  js.,  76,  471-475;  fuU-length  drowned  n.  j. 
and  full-height  s.  5 .,  76, 475.  Duration  of  the  imp. 
Chan.,  76,  475;  Lt.  Col.  Gillmore  preferred  low  is. ' 
to  high,  76,  477;  reoom.  neither  of  these  plans  for 
execution,  but  simply  a  chan.  13'  m.  1.  w.  across  the 
bar,  76,  483. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Gillmore,  1879.  2  low  js.  of  riprap  st. 
restmg  upon  a  foundation  mattress  of  logs  and 
brush,  starting  from  the  shores  on  opposite  sides 
of  the  extrance  and  extending  seaward  across  the 
bar,  with  outer  ends  parallel  to  each  other  and  from 
3,000  to  3,500'  apart,  designed  to  give  a  l.-w.  chan. 
20'-21';  est.,  $2,071,023,  79,  793;  80,  965;  86,  189; 
87, 1191;  91,  1566,  1573;  93, 1286. 

In  1891  BE.  fixed  the  w.  between  the  outer  ends 
of  the  js.  at  3,900',  and  made  the  elevation  of  the  s. 
j.  to  h.  w.  throughout  its  entire  length  provisional 
upon  failure  to  secure  sufficient  d.  with  lower  js., 
91,1601. 

By  Capt.  Carter,  1895,  approved  by  BE.,  1895. 
For  2  js.  of  riprap  St.,  with  mattress  hearting  wher- 
ever admissible,  resting  upon  a  foundation  mattress 
of  brush  or  of  logs  and  brush,  starting  from  the 
shores  on  opposite  sides  of  the  entrance  and  ex- 
tending seaward  upon  lines  so  directed  that  the 
ends  resting  in  30'  d.  at  m.  1.  w.  would  be  parallel 
to  each  other  and  about  3,900'  apart,  to  estab.  a 
m.  1.  w.  Chan,  across  the  bar  of  not  less  than  19'  d. 
After  incl.  the  above  the  est.  would  be  increased  to 
$2,350,000,  96, 1289. 

After  receiving  a  report  from  Capt.  Carter,  1897, 
recom.  commencement  under  the  proj.  of  dr., 
sluicing,  and  the  raising  of  the  n.  and  s.  js.  under 
the  existing  contracts,  Congress  app.  the  amount 
recom.  for  fliis  purpose,  $50,000,  97, 1533;  98, 1324. 


StJBVETS.    (See  Plans.) 

Of  entrance  to  sound,  au.,  79, 100. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Gillmore,  80, 1036;  86, 1120;  87, 1188. 

B.  on  entrance  to  Cumberland  Sound-r-Sen. 
Doc.  19,  57th  Cong.,  2d;  88,  1052;  89,  1276;  93, 
1288;  93, 1596;  02, 1198. 

Lower  end  of  sound  and  Amelia  E..,  91, 1560. 

Ex.  made,  1894-95,  by  Capt.  Carter,  94, 1202;  96, 
1511. 

Sur.  made  of  the  entrance,  1897,  by  Capt.  Carter, 
97, 1528:  1897,  by  Capt.  Gillette,  98, 1324;  and  by 
Lt.  Col.  iSenyaurd,  1898,  98, 1325. 

Sur.  made,  1899,  by  Capt.  McKinstry,  99,  1594. 

Sur.  made,  1900,  by  Capt.  Gillette,  00, 1957. 

Complete  sur.  of  entrance,  and  pre.  ex.  of  Peman- 
dina  H.,  au.  act  Mar.  3,  1905;  made  by  Lt.  Col. 
Quinn,  06, 1287. 

Complete  sur.  of  entrance  and  ex.  of  chan.  be- 
tween ]s.  made;  on  n.  side  24'  m.  1.  w.,  on  s.  side  20' 
m.  1.  w.,  07, 1299. 

Ex.  of  bar  near  s.  j.,  Nov.,  1907,  and  complete 
sur.  of  entrance  May,  1908,  08,  1355.  Sur.  of  1908 
compared  with  that  of  1857,  08, 1356. 

Of  entrance,  09, 1351. 

Of  entrance,  completed  and  results  platted,  10, 
1486. 

Of  n.  j.  to  determine  low  places,  11, 1622. 

Special  topographic  and  hydrographic  sur.  made, 
12, 1843. 

Detailed  sin*.,  incl.  location  of  h.  and  1.  w.  lines 
on  Amelia  Isld.  and  Cumberland  Isld.,  13, 1844. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 521. 

Maps.  Two  plates  with  sketches  of  proposed  js. ; 
profiles  and  sketches  of  current  directions,  etc.,  76, 
483;  83,934;  86,1232;  86,1120;  87,1188;  88,1052; 
89,  1276;  91,  1561;  93,  Atlas,  60;  93,  1596;  98, 
1326;  99,  1596;  03,  1198;  06,  1214;  08,  1356;  09, 
1352. 
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APPBOPEL4.TIOIVS. 

1907,  $115,000,07,1301. 

1910,  45,000,10,1488. 

1911,  25,000,11,1623. 

1912,  15,000,13,1844. 


Total,    200,000   (incl.  $6,987.19  carried  from 
imp.     Cumberland    Sound, 
Ga.,  $206,987.19,  12, 1844). 
COMMEBCE. 

Description  of,  07, 1301. 

"Before  the  improvement  of  Cumberland  Sound, 
in  1879,  which  constitutes  the  ocean  entrance  to 
Fernandina  Harbor,  the  annual  in  and  out  bound 
tonnage  at  Fernandina  was  about  300,000  short 
tons,  and  the  value  of  imports  and  exports  esti- 
mated at  about  $2,500,000.  The  commerce  of  the 
port  during  the  calendar  year  1911  amounted  to 
511,133  short  tons,  with  a  value  of  $10,113,836.  The 
chief  articles  of  export  are  lumber,  phosphate  rock, 
and  naval  stores. 

"The  effect  of  the  improvement  of  Cumberland 
Sound  has  been  to  cause  a  reduction  in  freight 
rates  of  from  25  to  40  per  cent.  It  has  not  been 
practicable  as  yet  to  determine  what  further  effect, 
if  any,  the  improvement  of  Fernandina  Harbor 
has  had  upon  these  rates."    12, 1844. 

CONTBACTS. 

1907.  North  American  Dredging  Co.,  dr.,  171$ 
c.  y.,  08, 1359. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  06,  312;  07,  326;  OS, 
345;  09, 357;  10,  404;  11,  427;  12,  618. 


In  charge: 

Lt.  Col.  D.  C.  Kingman,  1907-.  E.,  07,  1301; 
(Col.)  08,  1358;  09,  1353;  10,  1486;  11,  1621;  13, 
1842. 

OPEBATIONS.  *' 

1907-08.    484,761  0.  y.  dr.,  08, 135&. 

1908-09.  46,341  c.  y.  dr.,  completing  proj.; 
engineering  building  repaired,  09, 1353. 

1911-13.  Ex.  of  Chan,  to  ascertain  condition, 
12, 1842. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  07, 326. 

Lower  end  of  Amelia  R.  forms  deep  basin  opp. 
Fernandina;  this  part  of  R.  known  as  F.  H.  L. 
end  connects  with  Cumberland  Sound,  and  is  3j 
m.  from  bar.  H.  about  1,300'  x  2  m.  Sit.  58  m.  n. 
of  Jacksonville,  and  128  m.  s.  of  Savannah,  13,  518. 

PBOJECTS. 

By  Lt.  Col.  Quiim,  1905,  dr.  chan.,  w.  varying 
400'-600'  and  d.  from  20'-24'  in  front  of,  and  to  short 
distance  above  city;  est.,  $115,000,  with  $15,000  for 
matnten.  every  2  or  3  yrs.,i  06,  312;  07,  326;  12, 
518. 

Col.  Kingman  recom.,  1909,  further  work  be 
combined  with  Cumberland  Sound,  09, 1353. 

SUBVETS.    (See  Operations,  1911-12.) 

Au.  act  Mar.  3,  1905;  made,  1905,  by  Lt.  Col. 
Quinn.i  06, 312. 
Maps.    08, 1358. 


1  H.  D.  388, 59th,  1st, 


rsee  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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ST.  MARYS  RIVER,  GA.  AND  FLA. 


APPKOPKIATIONS. 

1912,  $19,450,  13,  623. 

ENGINEERS. 

Chlet  o(  Engineers.  B.,  10,  407;  11,  430;  13, 
522  523. 

In  charge.  Col.  B.  C.  Kingman,  1910-.  B., 
la,  1846. 

PROJECT. 

Act  July  25,  1912,  adopted  proj.  for  ohan.  17'  d 


m.  1.  w.  and  200'  w.  from  mouth  to  Crandall,  a  dis-  ■ 
tanoe  of  12  m.;  est.,  $14,460;  and  clearing  chan.  of 
snags  and  obstr.  as  may  be  practicable  with  sum  of 
$6,000,  making  a  total  of  S19,450,i  12,  622. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  10,  407;  11 
430.  R.  by  Col.  Kingman,  May  22,  1909,  and  Oct. 
28, 1910;  est.,  $19,460,1 13,  623. 


O-510(b)      ATLANTIC   OCEAN,   CONNECTING   WITH,   VIA 
WATERWAY  ACROSS  FLORIDA. 


COMMERCE. 

Discussion  of  barge  transportation,  77,  383. 
C.  advantages  of  barge  routes  compared  with 
other  routes,  77, 394-403. 
Statements  of  freight  tariffs,  77, 399,  400,  402. 
Bangers  of  the  Florida  Pass,  77,  403. 
Dimensions  of  wheat  barges,  76, 512;  77, 383. 

ENGINEERS. 

Chief  of  Engineers.    B.,  76,  74,  512;  77,  69; 
78,  78;  79, 99. 

Boards.  The  board  of  internal  imps.,  1826,  re- 
porting upon  the  results  of  surs.  for  canal  bet. 
Atlantic  Ocean  and  Gulf  of  Mexico,  and  for  canal 
to  connect  Mobile  and  Pensacola  Bays,  reported 
ship  canal  across  peninsula  (couriecting  Atlantic 
with  Gulf  of  Mexico)  not  practicable;  route,  bet. 
heads  of  Santa  Fe  R.  and  Black  Creek  presented 
best  passage  across  summit  of  divide;  but  since" 
the  Suwanee  K.  was  much  obstr.  at  mouth,  and 
had  no  H.  at  entrance,  expedient  to  continue  line 
of  canal  from  Santa  Fe  R.  to  St.  Mark,  the  whole 
route  being  168  m.  long,  with  an  ascent  and  descent 
together  of  224'.  In  view  of  inland  coastwise  navi- 
gation from  Chesapeake  Bay,  necessary  to  open 
sloop  canal  from  St.  Marks  to  St.  Johns.  Respect- 
ing inland  coastwise  navigation,  St.  Marks  to 
Mississippi,  it  should  be  rendered  secure,  safe,  and 
commodious,  by:  (1)  Canal  along  Crooked  Creek, 
Ocklockony  R.  to  convenient  point  in  St.  Georges 
Sound;  (2)  cleaning  and  d.  of  Santa  Rosa  Sound 
at  meeting  of  tides;.  (3)  canal.  Bay  of  Pensacola  to 
Mobile  Bay,  through  the  Great  Lagoon  and  R. 
Bon  Secour;  (4)  d.  of  Pass  au  Heron,  bet.  point 
of  Dauphin  Isld.  and  mainland;  canal  from  Lake 
Pontchartrain  to  Mississippi  at  or  near  New  Or- 
leans, by  Bayou  Manchac,  already  proj.,  76,  514. 
(Gen.  Bernard,  member  of  the  board;  Capt.  Pous- 
sin,  assistant  to  board.) 

In  charge: 

Col.  J.  J.  Abert,  1862;  76, 623,  525. 
Capt.  C.  W.  Howell,  1873.    B.,  76,  512. 
Capt.  A.  N.  Damrell,  1873.    R.,  76,  613. 
Lt.  Col.  Q.  A.  GiUmore,  1877-79.    R.,  77, 382. 

Assistant. 
523. 


Lt.  M.  L.  Smith,  76,  611.    R.,  76, 


ESTIMATES.    (See  Plans.) 

For  route  bet.  Mobile  and  Apalachicola,  1833, 
$7,000,000,  76,  609. 

By  Lt.  Smith,  1853,  canal  across  Peninsula  of 
Florida,  $3,700,000,  76,  611,  639,  640,  541. 

By  Capt.  Howell,  1873,  completing  the  7'  canal 
bet.  the  Mississippi  and  Mobile  Bay,  $260,000,  76, 
512. 

PHYSICAL  CHARACTERISTICS. 

Table  of  distances  and  heights,  76,  521. 

Summit  of  water  supply  in  Florida,  76,  518,  619, 
520,  621,  525;  77,  390,  391. 

Loss  of  water  by  evaporation,  76,  525,  626,  627; 
77, 389. 


Loss  from  filtration,  76,  627, 628;  77, 386. 

Leakage  at  look  gates,  76, 528;  77, 389. 

Amount  required  lor  lockage,  76,  629;  77,  388, 
389. 

An.  requirements,  76,  631,  536. 

Source  of  water  supply,  76,  53;  77,  384,  385,  386, 
390,  391. 

Rainfall,  76,  632,  633;  77, 390. 

Supply  of  water  from  infiltration,  76, 634, 635;  77, 
386,  389,  391. 

Dangers  of  the  Florida  Pass,  77, 403. 


PLANS.    (See  Estimates.) 

By  board  of  internal  irnps.,  1826,  canal  connects 
ing  St.  Marys  and  St.  Marks  Hs._,  thence  by  inland 
water  communication  to  the  Mississippi,  76,  514, 
616,517,518,622.  (See  Board  of  Engineers.)  Prac- 
ticability of  route  dependent  on  permeability  of 
soil,  76,  520.  Comparison  of  St.  Johns  and  St. 
Marys  routes,  76,  521.  Board  recom.  St.  Johns 
route,  76, 621.  Ship  canal  to  connect  the  Atlantic 
with  the  Gulf  of  Mexico  through  the  peninsula  not 
practicable,  76,  522.  For  a  coast  navigation  from 
St.  Marks  to  the  Mississippi,  76, 522. 

By  Lt.  Smith,  1862,  canal  across  the  peninsula  of 
Florida,  76,  611.  Discussion  of  routes,  76,  523, 
624,  637,  641, 542, 643.  Route  recom.  from  St.  Johns  - 
to  Tampa  Bay,  76,  638;  31  locks  required,  110'  w. 
and  16'  d.,  with  8'  lift,  76,  640,  541.  Lt.  Smith 
suggested  St.  Marys  H.  as  most  natural  e.  terminus. 
76, 543. 

By  Capt.  HoweU,  1873,  canal  7'  d.,  Mississippi  R. 
to  Mobile  Bay,  76,  612,  613. 

By  Capt.  Damrell,  1873,  canal  100'  x  9',  Mississippi 
to  Apalachicola,  $7,000,000,  76, 613,  514. 

By  Brig.  Gen.  Humphreys,  1876,  discussion  of 
plans  for  a  canal,  Mississippi  to  the  Atlantic,  via 
peninsula  of  Florida,  76, 608-511. 

By  Lt.  CoL  GiUmore,  discussion  of  plans  for  a 
canal,  Mississippi,  across  Florida,  to  Atlantic,  77, 
383,  387,  388,  393,  394.  Canal  with  9'  d.  and  80'  w. 
at  bottom,  77,  383,  388.  Reclaiming  land  of  Oke- 
fenokee  Swamp,  77,  392,  393.  Feasibility  of  ship 
canal  more  problematic  than  barge  canal,  77,  393. 
Discussion  of  plan  for  a  ship  canal,  77,  394. 

Lt.  Col.  GiUmore  recom.  detailed  sur.  to  deter- 
mine feasibUity  of  proj.,  77,  404. 


StIBVEYS. 

In  1826,  canal  bet.  Atlantic  and  Gulf  of  Mexico 
across  Florida;  one  from  St.  Marys  R..  to  Apalachi- 
cola R.  or  Bay;  also  one  from  St.  Johns  R.  to 
Vassasousa  Bay,  76,  609. 

In  1833,  ex.  of  water  communication,  MobUe  to 
Pensacola  Bay,  76,  608. 

Ship  canal  across  Florida  from  St.  Johns  R.  to 
Tampa  Bay,  1862,  76, 511,  523. 

Ex.,  1876,  ship  canal,  mouth  of  St.  Marys  R., 
through  Okelenokee  Swamp,  to  Gulf  of  Mexico, 
77,  382. 

Ship  canal,  St.  Marys  R.  to  Gulf  of  Mexico,  78, 
78;  79, 99, 100. 


1  H.  D.  697,  62d,  2d. 
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O-510(c) 


ST.  MABYS  RIV£B  TO  GULF  OF  MEXICO,  FLA. 
(CanaL) 


COMMERCE. 

C.  importance  of  canal,  SO,  976. 
Probable  lesoiuces  of  canal,  80,  981. 

ENGINEERS. 

Cblet  ot  Engineers.    R.,  80, 132. 
In  cbarge.    Lt.  Col.  Q.  A.  Gillmore.    R.,  80, 
973. 
Assistant.    S.  L.  Tremont.    R.,  80,  994. 

PHYSICAL  CHARACTERISTICS. 

Elevations^  above  sea  level,  80, 975. 
Besults  of  borings,  80, 976. 


PLAN. 

By  Lt.  Col.  Gillmore,  1880,  ship  canal  (map,  80, 
1006)  80'  wide  at  bottom  and  180'  at  water  line, 
25'  deep,  with  double  looks  500'  long  and  65'  wide, 
80, 986;  est.,  $50,278,746;  80,  994, 1009. 

SURVEY. 

Au.  act  June  18, 1878,  80, 132;  made  by  Col.  Gill- 
more, 1878  (see  Plans),  80, 973. 
Maps.    80, 1006. 


0-511(a)     ST.  MARYS,  GA.,  AND  ST.  JOHNS,  FLA. 

passage  between.)^ 


APPROPRIATIONS. 

1828, 

$13, 500,  act  May  23. 

1830, 

1,500,  act  Apr.  23. 
9,000,  act  Mar.  2. 

1833, 

1835, 

15,000,  act  Mar.  3. 

1836, 

6,000,  act  July  2. 

1837, 

5, 000,  act  Mar.  3. 

1838, 

29, 000,  act  July  7. 

Total, 

78,000 

ENGINEERS. 

CUef  ol  Engineers.    R.,  66, 7. 


(Inland 


1  Ex.— R.  (fav.)  June  10, 1835.    Sur.—R.  Oct.  1836.    H.  D.  482,  55th,  2d. 
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GULF  OF  MEXICO. 


P.-JACKSONVILLE,  FLA.,  DISTRICT. 
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P.— JACKSONVILLE,  FLA.,  DISTRICT. 

In  charge  of  IT.  S.  Enraaeer  Office, 
JackBonville,  Pla. 


p 

1  Florida  Waters 

P 

51  Apopka  Bun,  Fla.  (50)  (53) 

p 

8  Waterway  Irom  St.  Johns  B.  to  Cum- 

P 

63  Lake  Apopka,  Fla.  (50) 

berland  Sound  (10) 

P 

53  Lake  Mlneola  (has  no  outlet) 

p 

3  Amelia  B.,  Fla.  (*) 

P 

54  Eaton  Cr.,  Fla.  (33) 

p 

4  Klngsleys  Cut,  Fla.  (3) 

P 

66  Lake  Eaton,  Fla.  (64) 

p 

6  Nassau  Sound,  Fla.  (*) 

P 

56  Lake  Scrub,  Fla,  (55) 

p 

6  Nassau  K.,  Fia.  (*) 

P 

67  Little  Lake  George,  Fla.  (10) 

p 

7  Lofton  Cr.,  Fla.  (6) 

P 

68  Lake  George,  Fla.  (10) 

p 

8  Ft.  George  Inlet,  Fla.  (*) 

P 

69  Lake  Dexter,  Fla.  (10) 

p 

9  Ft.  George  B.,  Fla.  (8) 

P 

60  Weklva  B.,  Fla.  (10) 

p 

10  St.  Johns  B.,  Fla.  (*) 

P 

61  Lake  Monroe,  Fla.  (10) 

p 

11  Sisters  Cr.,  Fla.  (10) 

P 

63  Lake  Jessup,  Fla.  (10) 

p 

13  Hannah  Mills  Cr.,  Fla.  (10) 

P 

63  Lake  Harney,  Fla.  (10) 

p 

13  Clapboard  Cr.,  Fla.  (10) 

P 

64  Econlockhatchee  B.,  Fia.  (10) 

p 

14  Browns  Cr.,  Fla.  (10) 

P 

66  Lake  Poinsett,  Fla.  (10) 

p 

15  St.  Charles  Cr.,  Fla.  (10) 

P 

66  Lake  Winder,  Fla.  (10) 

p 

16  Dunns  Cr.,  Fla.  (10) 

P 

67  Lake  Washington,  Fia.  (10) 

p 

17  Cedar  Cr.,  Fia.  (10) 

P 

68  Salt  Lake  Bun,  Fla.  (10) 

p 

18  Drummonds  Cr.,  Fla.  (10) 

P 

69  Deep  Cr.,  Fla.  (63) 

p 

19  Trout  Cr.,  Fla.  (10) 

P 

70  Blue  Springs  Bun,  Fla.  (10) 

p 

30  Moncrief  Cr.,  Fia.  (19) 

P 

71  Duims  Cr.,  Fla.  (10) 

p 

31  Six  Mile  Cr.,  Fla.  (10) 

P 

73  Crescent  Lake,  Fla.  (71) 

p 

33  Deer  Cr.,  Fla.  (10) 

P 

73  Haw  Cr.,  Fla.  (73) 

p 

33  Hogans  Cr.,  Fla.  (10) 

P 

74  Deep  Cr.,  Fla.  (10) 

p 

34  McCoys  Cr.,  Fla.  (10) 

P 

75  Six  Mile  Cr.,  Fla.  (10) 

p 

36  Flshweir  Cr.,  Fla.  (10) 

P 

76  Trout  Cr.,  Fla.  (10) 

p 

36  McGlrts  Cr.,  Fia.  (10) 

P 

77  Julington  Cr.,  Fla.  (10) 

p 

37  Cedar  Cr.,  Fla.  (36) 

P 

78  Goodsbys  Cr.,  Fla.  (10) 

p 

38  Butcherpen  Cr.,  Fla.  (36) 

P 

79  Arlington  B.,  Fla.  (10) 

p 

39  Doctors  Lake,  Fla.  (10) 

P 

80  Little  Pottsburg  Cr.,  Fla.  (79) 

p 

30  Black  Cr.,  Fla.  (10) 

P 

81  SUversmith  Cr.,  Fla.  (79) 

p 

31  Cedar  Cr.,  Fia.  (10) 

P 

83  Pablo  Cr.,  Fla.  (10) 

p 

33  Bice  Cr.,  Fla.  (10) 

P 

83  St.  Augustine  Inlet,  Fla.  (*) 

p 

33  Oklawaha  B.,  Fla.  (10) 

P 

84  St.  Augustine  H.,  Fla.  (83) 

p 

34  Deep  Cr.,  Fla.  (33) 

P 

85  North  (Tolomato)  B.,  Fia.  (83) 

p 

3d  Orange  Cr.,  Fla  (33) 

P 

86  Guano  E.,  Fla.  (86) 

p 

36  Orange  Lake,  Fla.  (35) 

P 

87  Matanzas  B.,  Fla.  (83) 

p 

37  Cross  Cr.,  Fla.  (36)  (39) 

P 

88  Maria  Sanches  Cr.,  Fla.  (87) 

p 

38  Elver  Styx,  Fla.  (36) 

P 

89  Sebastian  E.,  Fla.  (87) 

p 

39  Lake  Lochloosa,  Fla.  (36) 

P 

90  Moultrie  Cr.,  Fla.  (87) 

p 

40  SUver  Springs  Bun,  Fla.  (33) 

P 

91  Moses  Cr.,  Fia.  (87) 

p 

41  Lake  Griffln,  Fla.  (33) 

P 

93  PelUcers  Cr.,  Fia.  (87) 

p 

43  Haines  Cr.,  Fla.  (41) 

P 

93  Langs  Cr.,  Fia.  (87) 

p 

43  Lake  Eustis,  Fia.  (43) 

P 

94  Matanzas  Inlet,  Fla.  (*) 

p 

44  Lake  Dora  Canal,  Fla.  (43)  (49) 

P 

95  Mosquito  Inlet,  Fla.  (*) 

p 

45  Dead  B.,  Fia.  (43) 

P 

96  Halifax  B.,  Fla.  (95) 

p 

46  Lake  Harris,  Fla.  (46) 

P 

97  Halifax  Cr.,  Fla,  (96) 

p 

47  Okahumpka  Bun,  Fla.  (46) 

P 

98  Smiths  Cr.,  Fia.  (97) 

p 

48  Lake  Dunham,  Fla.  (47) 

P 

99  Bulows  Cr.,  Fla.  (97) 

p 

49  Lake  Dora,  Fla.  (43) 

P  100  Tomoka  Cr.,  Fla.  (96) 

p 

50  Lake  Beauclalr,  Fla.  (49) 

P  101  Bose  B.,  Fia.  (96) 

*  Atlantic  Ocean. 

**GuH  of  Mexico. 
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P  103  Strickland  B.,  Fla.  (96) 

P  166 

P  103  Spruce  Cr.,  Fla.  (103) 

P  167 

P  104  Turn  Bull  B.,  Fla.  (96) 

P  168 

P  105  Stone  House  Cr.,  Fla.  (96) 

P  169 

P  106  HUlsborough  ».,  Fla.  (95) 

P  170 

P  107  Mosquito  Lagoon,  Fla.  (106) 

P  171 

P  108  Cedar  Cr.,  Fla.  (106) 

P  173 

P  109  CaUallsa  Cr.,  Fla.  (106) 

P  173 

P  110  Cape  Canaveral  H.,  Fla.  (*) 

P  174 

Pill  Indian  B..,  Inlet,  Fla.  (*) 

P  176 

P  113  Indian  B.,  Fla.  (Ill) 

P  176 

P  113  Bethel  Cr.,  Fla.  (113) 

P  177 

P  114  Mullet  Cr.,  Fla.  (113) 

P  178 

P  115  Banana  K.,  Fla.  (113) 

P  179 

P  116  New  Found  H.,  Fla.  (IIS) 

P  180 

P  117  Banana  Cr.,  Fla.  (113) 

P  181 

P  118  Horse  Cr.,  Fla.  (113) 

P  183 

P  119  Elbow  Cr.,  Fla.  (113) 

P  183 

P  130  Crane  Cr.,  Fla.  (113) 

P  184 

P  131  Turkey  Cr.,  Fla,  (113) 

P  185 

P  123  Goat  Cr.,  Fla.  (113) 

P  186 

P  133  Trout  Cr.,  Fla.  (113) 

P  187 

P  134  Sebastian  Cr.,  Fla.  (113) 

P  135  St.  Lucie  Inlet  (GUberts  Bar),  Fla.  (*) 

P  188 

P  136  St.  Lucie  B.,  Fla.  (135) 

P  189 

P  137  N.  W.  Branch,  Fla.  (136) 

P  190 

P  138  Crane  Cr.,  Fla,  (136) 

P  191 

P  139  S.  Branch,  Fla.  (136) 

P  193 

P  130  Manatee  Cr.  (Pocket),  Fla.  (136) 

P  193 

P  131  Great  Pocket,  Fla.  (136) 

P  194 

P  133  Great  Pocket— Peck  Lake,  Fla.,  can. 

P  193 

between  (131)  (134) 

P  196 

P  133  N.  Jupiter  Narrows,  Fla.  (136) 

P  197 

P  134  Peck  Lake,  Fla.  (133) 

F  198 

P  135  S.  Jupiter  Narrows,  Fla.  (134) 

P  199 

P  136  Jupiter  Inlet,  Fla.  (*) ' 

_P  300 

P  137  Jupiter  Sound,  Fla.  (136) 

P  301 

P  138  Hobe  Sound,  Fla.  (137) 

P  303 

P  139  Jupiter  E.,  Fla.  (136) 

P  303 

P  140  N.  Fork,  Fla.  (139) 

P304 

P  141  N.  W.  Fork,  Fla.  (139) 

P  305 

P  143  S.  W.  Fork,  Fla.  (139) 

P  306 

P  143  Lake  Worth  Cr.,  Fla.  (139) 

P  307 

P  144  Lake  Worth  Inlet,  Fla.  (*) 

P  308 

P  145  Lake  Worth,  Fla.  (144) 

P  309 

P  146  Palm  Beach  H.,  Fla.  (*) 

P  310 

P  147  Hlllsboro  Inlet,  Fla.  (*) 

P311 

P  148  HmsboroE.,Fla.(148) 

P  313 

P  149  Lake  Boca  Baton,  Fla.  (148) 

P  313 

P  150  Lake  Wyman,  Fla.  (149) 

P  314 

P  151  New  E.  Inlet,  Fla.  (*) 

P316 

P  153  New  E.,  Fla.  (151) 

P  316 

P  163  Middle  B.,  Fla.  (153) 

P317 

P  154  Lake  Mabel,  Fla.  (163) 

P  318 

P  165  New  Cut,  Fla.  (*) 

P319 

P  156  Norrls  Cut,  Fla.  (*) 

P  330 

P  167  Bears  Cut,  Fla.  (*) 

P  331 

P  158  Cape  Florida  Chan.,  Fla.  (*) 

P  333 

P  169  Blscayne  B.,  Fla.  (*) 

P  333 

P  160  Indian  Cr.,  Fla.  (169) 

P  334 

P  161  DiiTnfoundIlngB.,Fla.  (159) 

P  336 

P  163  Snake  Cr.,  Fla.  (159) 

P  336 

P  163  Arch  Cr.,  Fla.  (169) 

P337 

P  164  Little  K.,  Fla.  (159) 

P  338 

P  166  Miami  E.,  Fla.  (159) 

P  339 

James  Cr.,  Fla.  (159) 

Card  Sound,  Fla.  (169) 

Barnes  Sound,  Fla,  (167) 

Jewflsh  Cr.,  Fla.  (168) 

Blackwater  Sound,  Fla.  (169) 

Tarpon  Bastn,  Fla.  (170) 

Florida  B.,  Fla.  (**) 

Hawk  Chan.,  Fla.  (*) 

Sand  Cut,  Fla.  (173) 

Caesars  Cr.,  Fla.  (173) 

Broad  Cr.,  Fla.  (173) 

Anglefish  Cr.,  Fla.  (173) 

L.  Angelfish  Cr.,  Fla.  (173) 

Turtle  Harbor,  Fla.  (173) 

Garden  Cove,  Fleu  (173) 

Largo  Sound,  Fla,  (173) 

Tavernler  Cr.,  Fla.  (173)  i 

Ltttle  Snake  Cr.,  Fla.  (173)  i 

snake  Cr.,  Fla.  (173)  i 

Wilson  Cr.,  Fla.  (173)  i 

Indian  Key  Chan.,  Fla.  (173)  i 

Matecumbe  Channels,  Fla.  (Nos.  1-5, 

Incl.)  (179) 
Long  Key  Chan.,  Fla.  (173) 
Knights  Key  Chan.,  Fla,  (173) 
Moser  Chan.,  Fla.  (173) 
Facet  Chan.,  Fla.  (173) 
Bahla  Honda,  Fla.  (173) 
Pine  Chan.,  Fla.  (173)i 
NUes  Chan.,  Fla.  (173)i 
Kemp  Chan.,  Fla.  (173)i 
Bow  Chan.,  Fla.  (173)i 
Boca  Chlca  Chan.,  Fla.  (173)i 
Stock  Island  Chan.,  Fla.  (173) 
Barracks  Chan.,  Fla.  (173) 
Key  West  H.,  Fla.  (*)  (**) 
Ponce  de  Leon  B.,  Fla.  (**) 
Shark  B.,  Fla.  (301) 
Harney  E.,  Fla.  (301) 
Bodgers  E.,  Fla.  (**) 
Lossmans  E.,  Fla.  (**) 
Chatham  E.,  Fla.  (**) 
Chokallska  Pass,  Fla.  (**) 
ChokaUska  B.,  Fla.  (307) 
Chokallska  E.,  Fla.  (308) 
Sand  Fly  Pass,  Fla.  (**) 
Morgans  Pass,  Fla,  {**) 
Caxhubas  Pass,  Fla.  (**) 
Caximbas  B.,  Fla.  (313) 
Big  Marco  Pass,  Fla.  (**) 
Big  Marco  E.,  Fla.  (314) 
Little  Marco  Pass,  Fla.  (**) 
Johns  Pass,  Fla.  (**) 
Gordons  Pass,  Fla,  (**) 
Doctors  Pass,  Fla,  (**) 
Clam  Pass,  Fla.  (**) 
Wiggins  Pass,  Fla.  (**) 
Little  Hickory  Pass,  Fla,  (**) 
Big  Hickory  Pass,  Fla.  (**) 
Surveyors  Cr.  (Imperial  E.),  Fla.  (327) 
Little  Carlos  Pass,  Fla.  (**) 
Big  Carlos  Pass,  Fla,  (**) 
Estero  B.,  Fla.  (336) 
Estero  E.,  Fla.  (337) 
Matanzas  Pass,  Fla.  (**) 


*  Atlantic  Ocean. 

1  Closed  by  F.  £.  C.  R.  R.  embankment. 


**  Gult  ol  Mexico. 

2  Closed  by  natural  influences. 
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P  330  San  Carlos  B.,  Fla.  (**) 

F  S31  Punta  Bassa  H.,  Fla.  (330) 

P  333  Caloosahatcbee  B.,  Fla.  (330) 

P  333  Orange  B.,  Fla.  (333) 

P  334  Lake  Flirt,  Fla.  (333) 

P  33S  Lake  Hlckpochee,  Fla.  (333) 

P  336  Lake  Okechobee,  Fla.  (333) 

P  337  Kisslmmee  B.,  Fla.  (336) 

P  338  Lake  Kisslmmee,  Fla.  (337) 

P  339  Lake  Hatcblneba,  Fla.  (337) 

P  340  Lake  Cypress,  Fla.  (337) 

P  341  Southport  Canal,  Fla.  (340) 

P  343  Lake  Tohopekallga,  Fla.  (341) 

P  343  Lakie  East  Tohopekallga,  Fla.  (343) 

P  344  Davenport  Cr.,  Fla. (337) 

P  345  Istokpoga  Cr.,  Fla.  (337) 

P  346  Istokpoga  Lake,  Fla.  (34S) 

P  347  Arbuekle  Cr.,Fla.  (346) 

P  348  Lake  Arbuekle,  Fla.  (347) 

P  349  Lake  Walk-ln-the-Water,  Fla.  (348) 

P  350  Lake  Bosalle,  Fla.  (349) 

P  351  Beedy  Lake,  Fla.  (348) 

P  353  Fish  Eating  Creek, Fla.  (336) 

P  353  Matalacha  Pass,  Fla.  (330) 

P  354  Pine  Island  Sound,  Fla.  (330) 

P  356  Blind  Pass,  Fla.  (**) 

P  356  Captlva  Pass,  Fla.  (**) 

P  357  Boca  Grand  H.,  Fla.  (**) 

P  368  Charlotte  H.,  Fla.  (367) 

P  369  Alligator  B.,  Fla.  (368) 

P  360  Peace  Cr.(Biver),  Fla.  (368) 

P  361  Shell  Cr.,  Fla.  (359) 

P  363  Prairie  Cr.,  Fla.  (359) 

P  363  ailakkaB.,FIa.(358) 

P  364  GasparUla  Sound,  Fla.  (358) 

P  365  Coral  Cr.,  Fla.  (364) 

P  366  GasparUla  Pass,  ria.(**) 

P  367  BocUla  Pass,  Fla.  (**)i 

P  368  Stump  Pass,  Fla.  (**) 

P  369  Lemon  B.,  Fla.  (368) 

P  370  Forked  Cr.,  Fla.  (369) 

P  371  AlUgator  Cr.,  Fla.  (369) 

P  373  Casey  Pass,  Fla.  (**) 

P  373  Dona  B.,  Fla.  (373) 

P  374  Boberts  B.,Fla.  (373) 

P  376  Salter., Fla. (374) 

P  376  Lyons  B.,  Fla.  (373) 

P  377  Little  Sarasota  Pass,  Fla.  (**) 

P  378  Little  Sarasota  B.,  Fla.  (377) 

P  379  S.Cr.,Fla.(378) 

P  380  N.  Cr.,  Fla.  (378) 

P  381  Phillippe  Cr.,  Fla.  (378) 

P  383  Big  Sarasota  Pass,  Fla.  (**) 

P  383  New  Pass,  Fla.  (**) 

P  384  Longboat  Inlet,  Fla.  (**)" 

P  385  Passage  Key  Inlet,  Fla.  (**) 

P  386  S.  W.  Chan.,  Tampa  B.,  Fla.  (**) 

P  387  N.  Chan.,  Tampa  B.,  Fla.  (**) 

P  388  Tampa  B.,  Fla.  (**) 

P  389  Sarasota  Pass,  Fla.  (388) 

P  390  Sarasota  B.,  Fla.  (389) 

P  391  Hudsens  Bayou,  Fla.  (390) 

P  393  Snells  Bayou,  Fla.  (390) 

P  393  Bolees  Cr.,  Fla.  (390) 


P  394  Palmasola  B.,  Fla.  (390) 

P  395  Perlco  Bayou,  Fla.  (388) 

P  396  Manatee  B.,  Fla.  (388) 

P  397  Warners  Bayou,  Fla.  (396) 

P  398  Wares  Cr.,  Fla.  (396) 

P  399  Braden  Cr.,  Fla.  (396) 

P  300  Terra  Ceia  B.,  Fla.  (388) 

P  301  Terra  Cela  Cut-Off,  Fla.  (300)  (396) 

P  303  Little  Manatee  B.,  Fla.  (388) 

P  303  Hlllsboro  B.,  Fla.  (388) 

P  304  Alafla  B.,  Fla.  (303) 

P  306  Six  Mile  Cr.,  Fla.  (303) 

P  306  Tampa  H.,  Fla.  (303) 

P  307  Sparkman  B.,  Fla.  (306) 

P  308  Tbor  Estuary,  Fla.  (306) 

P  309  Hlllsboro  B.,  Fla.  (303) 

P  310  Old  Tampa  B.,  Fla.  (388) 

P  311  De  Soto  Bayou  (Safety  H.),  Fla.  (310) 

P  313  Papys  Bayou,  Fla.  (388) 

P  313  CoSee  Pot  Bayou,  Fla.  (388) 

P  314  St.  Petersburg  H.,  Fla.  (388) 

P  315  Boca  Ceiga  B.,  Fla.  (388) 

P  316  Long  (Four  Mile)  Bayou,  Fla.  (315) 

P  317  Pass  A  GrUle,  Fla.  (**) 

P  318  Blind  Pass,  Fla.  (**) 

P  319  Johns  Pass,  Fla.  (**) 

P  330  Indian  Pass,  Fla.  (**) 

P  331  Little  Pass,  Clearwater  H.,  Fla.  (**) 

P  333  Big  Pass,  Clearwater  H.,  Fla.  (**) 

P  333  Clearwater  H.,  Fla.  (331)  (333) 

P  334  The  Narrows,  Fla.  (333) 

P  335  Stevens  Cr.,  Fla.  (333) 

P  336  Curlew  Cr.,  Fla.  (333) 

P  337  St.  Joseph  Sound,  Fla.  (**) 

P  338  Anclote  B.,  Fla.  (") 

P  339  Pithlachascootie  B.,  Fla.  (**) 

P  330  Hudson  B.,  Fla.  (**) 

P  331  Cedar  Pt.  Bayou,  Fla.  (**) 

P  333  Weklwachee  B.,  Fla.  (**) 

P  333  Indian  B.,  Fla.  (**) 

P  334  Wekewoochee  B.,  Fla.  (**) 

P  335  Wall  Cr.,  Fla.  (**) 

P  336  Chassahowctzka  B.,  Fla.  (**) 

P  337  Chassahowetzka  B.,  Fla.  (336) 

P  338  Homasassa  B.,  Fla.  (**) 

P  339  Homasassa  B.,  Fla.  (338) 

P  340  Crystal  B.,  Fla.  (**) 

P  341  Crystal  B.,  Fla.  (340) 

P  343  Withlacoochee  B.,  Fla.  (**) 

P  343  Lake  Tsala  Apoka,  Fla.  (343) 

P  344  Panasoflkee  Outlet  (Bun),  Fla.  (343) 
(345)  . 

P  346  Lake  Panasoflkee,  Fla.  (343) 

P  346  Blue  Springs  Bun  (Wekiva  B.),  (343) 

P  347  WacasassaB.,  ria.<**) 

P  348  Wacasassa  B.,  Fla.  (347) 

P  349  Cedar  Keys  H.,  Fla.  (**) 

P  350  Suwanee  Sound,  Fla.  (**) 

P  351  Cedar  Key  B.,  Fla.  (350) 

P  363  Barnetts  Cr.,  Fla.  (350) 

P  363  East  Pass,  Fla.  (350) 

P  354  West  Pass,  Fla.  (360) 

P  355  Suwanee  B.,  Fla.  (363)  (354) 

P  366  Santa  Fe  B.,  Fla.  (365) 


**  Gulf  of  Mexico. 


1  Closed  by  natiiral  influences. 
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P  357  Olustee  Cr.,  Fla.  (356) 

P  358  Suwanoocbee  B.,  Fla.  (355) 

P  359  AUapaha  B.,  Fla.  (355) 

P  360  Withlacoocliee  R.,  Fla.  (365) 

P  361  Salt  Cr.,  Fla.  (**) 


P  363  California  Cr.,  Fla.  (**) 
F  363  Pocason  Cr.,  Fla.  (**) 
P  364  Deadmans  B.,  Fla.  (**) 
P  365  Stelabatchee  B.,  Fla.  (364) 


P-l(a)     ATLANTIC   OCEAN  TO   THE   GULF   OF   MEXICO. 

(Canal  between). * 


APPEOPBIATIONS.2 

1826,  $20, 000 
1830,  10,400 
1862,       20,000 


Total,     60,400 
Note.— Canal  via  St.  Marys  E.,  Fla.,  to  St.  Andrews  B.,  Fla.    (See  DISTRICT  O,  p.  563.) 


P-l(b-e) 


FLORIDA,    LOUISIANA,    AND    TEXAS    WATER- 
WAYS.    (Hyacinth  removal). 


Part. 

Title. 

Period. 

Appropria- 
tions. 

b 

Florida  waters 

1897-1912 
1897-1902 
1902-1912 
1907-1909 

$146,000 
36,000 
149,480 

c 

T.nnisin.Tlfl.  wn.ti^r55 

d 

500 

Total 

331,580 

Part  (b),  P-1    Florida  Waters.     (Removing  water  hyacinths.) 


APPROPRIATION. 

1897,       $5,0002 


1902, 
1904, 
1905, 
1907, 
1910, 
1911, 


36,000,99,1612. 
*25,000,  03, 1186. 
*25,000,  04, 1713. 

26,000,05,1319. 

15,000,07,1333. 
5,000,  10,1530. 

10,000,  11,1668. 


13, 


Total,  146,000    (incl.   sales,   S146,416.i 
1884). 
COMMERCE. 

Great  financial  loss  and  inconvenience  is  suf- 
fered by  the  growth  of  this  plant,  01,  342. 

U .  S .  work  has  relieved  congestion  of  traffic  caused 
by  accumulation  of  the  plant,  04, 1713. 

CONTRACTS. 

1906.  W.  M.  Boyd,  hull  for.  SS.  Le  Reve,  07, 
1334. 

ENGINEERS. 

Chief  ol  Engineers.    R.,  97,  25;  98,  35;  99, 

40,-276;  00,  315;  01,  341;  03,  272;  03,  279;  04,  299; 
05,  308;  06,  330;  07,  346;  08,  367;  09,  383;  10, 
433;  11,  461;  13, 566. 

Boards.  Convened,  St.  Augustine,  Fla.,  Sept. 
5,  1897,  by  S.  O.  No.  18,  dated  June  19,  1897,  to  in- 
vestigate the  water  hyacinth  question  in  Florida 
and  Louisiana;  E.,  99,  1615.  (Lt.  Col.  W.  H.  H. 
Benyaurd  and  Maj.  J.  B.  Quinn.) 


In  cbaige: 

Capt.  C.  H.  McEinstry,  1899-1900.  B.,  99, 1612; 
00, 1985. 

Capt.  T.  H.  Rees,  1900-01.  B.,  00,  1986;  01, 
1746. 

Lt.  E.  M.  Rhett,  1901.    03, 265. 

Capt.  H.  Deakyne,  1901-02.    B.,  03, 1215. 

Capt.  F.  R.  Shunk,  1903-08.  R.,  03,  1184,  2433; 
04, 1712;  (Maj.)  05, 1318;  06, 1234;  07, 1333. 

Col.  J.  B.  Quinn,  06, 312. 

Lt.  Col.  D.  C.  Kingman,  07, 328. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1393. 

Capt.  G.  R.  Spalding,  1909-11.  R.,  09, 1383;  10, 
1529;  11, 1668. 

Capt.  J.  E.  Slattery,  1912-.    B.,  13, 1884. 

Assistants: 

J.  W.  Sackett,  99, 1621. 

Lt.  E.  M.  Markham,  01,  335. 

Lt.  E.  M.  Rhett,  01, 335;  03,  265. 

OBSTRUCTIONS. 

Lower  br.  trusses  prevent  a  free  flow  of  the  masses 
of  hyacinths,  99, 1619. 

OPEBATIONS. 

Experiments  made,  1898,  to  discover  the  action 
of  various  chemicals  on  the  life  of  the  plant,  99, 
1620. 

1900-01.  Experiments  made  with  chemical 
process  of  destroying  plants,  01,  1746-47.  Test  of 
mechanical  device,  01, 1747-48. 

1903-03.  SS.  Le  Reve  purchased  and  fitted 
up   with   spraying  apparatus;  2,910,000  s.  y.   of 


*  Allotment. 

**  Gulf  of  Mexico. 

1  Reports  ot  sur.  rendered  Feb.  19, 1829;  Mar.  6, 1832;  May  1, 1855.    B.  (fav.)  of  ex.  made  Apr.  3, 1876. 
Sur.  made  1880;  U.  Apr.  6;  est.  $50,000  would  be  required.    (H.  R.  D.  482,  55th,  2d.) 

2  H.  D.  421,  67th,  2d. 

B  Including  $5,000,  1897. 


rSee  pp.  14-22  for  I 
Lexplanations,  etc.J 
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hyaointli  growtli  destroyed  in  St.  Johns  E.  and 
tributaries,  03,  1185.  Experiment  made  to  de- 
termine injurious  effect  on  cattle  from  eating  the 
sprayed  plants,  03, 1185-86. 

1903-04.  11,233,982  s.  y.  of  hyaointtis  de- 
stroyed in  St.  Johns  R.  and  tributaries,  04, 1712. 

1904-05.  6,977,000  s.  y.  of  hyacinths  destroyed 
in  St.  Johns  E.  and  tributaries,  06, 1318. 

1905-06.  Experiments  made  in  attempt  to 
find  chemical  process  for  destroying  plants  which 
would  not  be  injurious  to  cattle;  unsuccessful, 
mechanical  process  adopted;  8  m.  of  Withlacooohee 
R.  and  10  m.  of  Kissimmee  R.  cleared  by  breaking 
up  packs  and  allowing  them  to  float  away.  Many 
inlets  and  sloughs  closed  with  log  booms,  06, 1234. 

1906-07.  3  m.  of  Withlacooohee  E.  and  5  m. 
of  Kissimmee  R.  cleared  of  obstr.  by  mechanical 
means,  07, 1333. 

1907-08.  About  433,660  s.  y.  of  plants  cleared 
from  tributaries  of  St.  Johns  E.,  08, 1393. 

1908-09.  Hyacinths  cleared  from  various 
streams;  amount  not  stated,  09, 1383. 

1909-10.  Portions  of  various  streams  cleared. 
A  gasoline-driven,  hyacinth  elevator  was  constr. 
and  operated,  removing  156  acres  of  plants  in  St. 
Johns  R.  and  tributaries,  10, 1529. 

1910-11.  410  acres  of  plants  removed  from  St. 
Johns  R.  and  Black  Creek  by  hyacinth  elevator, 
11, 1668. 

1911-13.    Repairs  to  elevator,  18, 1884. 

PHTSICAI,  CHABACTERISTICS. 

Description  of  plant  and  its  effects,  99, 1616. 

R.  on  experiments  made  to  find  suitable  chemical 
for  spraying  plants.  Effect  of  this  chemical  on 
animallile,  03, 2433. 

R.  of  Maj.Shunfc  on  experiments  for  destroying 
water  hyacinths  by  chemical  means  which  would 
not  be  injurious  to  cattle,  06, 1235. 


PROJECTS. 

BE.,  1897,  est.,  1898,  836,000  to  remove  the  water 
hyacinth  from  the  navigable  waters  of  Florida  and 
Louisiana;  add'l  an.  ai)p.  would  be  needed  to  keep 
the  waters  free  from  this  plant,  99, 1621. 

By  BE.,  1897,  for  removing  plant;  cost,  boats, 
325,000;  log  booms,  S1,000;  and  operating  expenses, 
810,000,  99, 1621;  00,  1986. 

Proj.  modified  by  act  June  13, 1902,  to  permit  use 
of  funds  therein  and  theretofore  app.  for  exter- 
minatnig  or  removing  the  plants  by  chemical  or 
any  other  methods,  OS,  273. 

Est.  by  Capt.  Shunk  that  not  less  than  $150,000 
per  year  woiild  be  n^eeded  for  operating  expenses, 
03, 1185. 

Act  Mar.  3,  1905,  apj).  $25,000,  provides  that  no 
chemical  process  injurious  to  cattle  which  may 
feed  upon  the  water  hyacinth  should  be  used. 
Eecom.  that  Dept.  of  Agriculture  undertake  ex- 
periments to  determine  effect  on  cattle  of  solution 
m  use  (arsenic  and  soda),  05, 1318. 

Experiments,  1906:  No  suitable  chemical  process 
for  destroying  plants  without  injury  to  cattle 
having  been  found,  plan  recom.  to  close  inlets, 
sloughs,  etc.,  with  booms,  and  to  break  up  the 
packs  of  plants  with  a  suitable  boat  and  propel 
them  with  the  current  in  order  to  insure  their 
floating  away,  or  be  able  to  place  them  ashore,  06, 
1239;  12,  566. 

SURVEYS. 

Investigation  of  the  hyacinth  question  in  the 
States  of  Fla.  and  La.  au.  act  June  4,  1897  (see 
Board  of  Engineers;  Projects),  99, 1616. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 566. 


Part  (c),  P-1    Louisiana  Waters.    (Removing  water  hyacinths 

from.) 

OPERATIONS. 

1900-01.  188,000  sq.  yds.  plants  removed  from 
Bayou  Plaquemine  by  crushing  apparatus,  01, 
1906. 

PROJECTS. 

By  BE.,  1897,  expending  525,000  for  boat  and 
macninery  suitable  for  raising  the  plants  and  crush- 
ing them;  $1,000  for  log  booms  across  the  mouths 
of  small  streams  to  prevent  the  drift  of  the  hya- 
cinths into  the  larger  Rs.  and  bayous,  and  $10,000 
for  conducting  operations,  00,  2270. 

Subproj.,  1899,  provided  boom  at  the  mouth  of 
Bayou  Teche,  La.  (one  of  the  principal  navigable 
streams  affected  by  the  hyacinths),  with  a  gate 
arranged  to  allow  the  hyacinths  to  float  out  with 
outgomg  tides  and  to  preve&it  -their  return,  00, 
2270. 

Act  June  13,  1902,  au.  extension  of  operations  for 
removal  of  water  hyacinths  to  include,  navigable 
waters  in  State  of  Texas;  also  au.  use  of  chemicals, 
03,  327,  3172. 


APPROPRIATION. 

1899,  $36,000,  99,  1856. 

CONTRACTS. 

1899.  E.  E.  Wood,  stem-wheel  SS.,  $8,000; 
Johnson  Iron  Works  (Limited),  furnishing  and 
installing  machinery  on  boat,  $4,750;  F.  B.  Wfl- 
liams,  log  boom  at  mouth  of  Bayou,  Teche,  I960, 
00,  2271. 

ENGINEERS. 

Cliief  of  Engineers.    R.,  97,  25;  98,  35;  99, 

332;  00,  377;  01,  395;  03,  327. 

In  charge; 

Maj.  J.  B.  Quinn,  1899.    R.,  99, 1856. 
Maj.  H.  M.  Adams,  1900.    R.,  00,  2270. 
Lt.  E.  M.  Adams,  1901.    R.,  01, 1906. 
Lt.  Col.  H.  M.  Adams,  1902.    R.,  03, 1347. 

Assistants: 

Lt.  E.  M.  Adams,  1901-02.    03,  310. 
Lt.  P.  S.  Bond,  1902.    03,  310. 


Part  (d),  P-1    Louisiana  and  Texas  Waters, 
water  hyacinth  from.) 


(Removing  the 


APPROPRIATIONS. 

*^*i;S}03,1314. 

^600,  04, 361,  1914. 
*15, 000,  04,361,  1914. 
40,000,05,1478. 
9,500,07,1451. 


1902,/ 

1903, 
1904, 
1905, 
1907, 


''™'{       *20;o0o}'«''"85. 
1910,  20,' 000,  10, 1626. 


1911, 


Total,     1149,' 


20,000,  11,  1769. 


(incl.  misc.,  31,119.04,  $150,- 
699.04,2  13,  1987). 


*  Allotment. 

1  $600  allotted  to  Buffalo  Bayou,  Tex.  09,  468. 


'  $38,000  in  1899  not  included.    See  Part  (o),P-l. 
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CONTRACTS. 

1903.  J.  a.  Fuller,  repairs  to  log  boom  at 
mouth  of  Bayou  Teche,  $447.50,  03, 1314. 

ENGINEERS. 

Chief  of  Engineers.  R.,  03,  343;  04, 360;  05, 
380;  06,  409;  07,  427;  08,  447;  09,  466;  10,  623; 
11,  560;  12,  680. 

In  charge: 

Lt.  Col.  H.  M.  Adams,  1902,  R.,  03, 335. 

Capt.  C.  S.  Bromwell,  1902-04.    R.,  03. 1312. 

Lt.  Col.  H.  M.  Adams,  1904.  ^  R.,  04, 1913. 

Capt.  J.  F.  Mclndoe,  1904-08.  R.,  05,  1476;  06, 
l324;  07, 1450;  (Maj.)  08, 1504. 

Col.  E.  H.  EufEner,  1907-09.    08,  431;  09,  439. 

Lt.  Col.  L.  H.  Beach,  1009-11.  R.,  09, 1484;  10, 
1625. 

Maj.  H.  Burgess,  1911.    R.,  11, 176a 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1986. 

Assistants: 

1st  Lt.  W.  Willing,  08,  431;  09, 439. 

1st  Lt.  E.  R.  Ralston,  09,  439;  (Capt.)  10,  489. 

1st  Lt.  E.  P.  HoweU,  jr.,  11, 526;  (Capt.)  13, 645. 

OPERATIONS. 

1908-03.  SS.  Ramos  filled  with  spraying 
machinery  destroyed  3,690,662  sq.  yds.  ol  plants 
in  Bayou  Plaquemine,  Grand  E.,  Bayou  Natchez, 
Grosse  Tete  B.,  Grosse  Tete  Bayou,  and  Chocolate 
Bayou,  using  the  Harvesta  chemical  compound, 
03,  1313.  Repairs  made  to  log  boom  at  mouth  of 
Bayou  Teche,  03, 1314. 

1903-04.  1,818,362  sq.  yds.  of  hyacinths 
sprayed;  repairs  made  to  SS.  Ramos,  04, 1913. 

1904-05.  SS.  Ramos  operated  in  Bayou 
Plaquemine  and  other  waters  and  effectively 
cleared  them  of  hyacinths,  192,442  gal.  of  chemicals 
being  used,  each  gal.  est.  to  destroy  12  sq.  yds.  of 
plants;  use  of  Harvesta<Jhemical  discontinued  and 
more  economical  mixture  substituted  during  latter 
part  of  year;  booms  constructed  at  various  points 
.and  watchmen  maintained;  extensive  repairs  and 
imp.  to  SS.  Ramos;  work  of  equipping  a  second 
boat  commenced,  05, 1477. 

1906-06.  Spraying  continued  in  Plaquemine. 
Morgan  City  water  route  until  Oct.,  227,292  gals, 
chemicals  being  used;  SS.  Ramos  fitted  with  a^ 
paratus  for  burning  oil  fuel,  and  minor  repaurs 
made;  second  boat  (Hyacinth)  built  and  equipped 
by  hired  labor  at  a  cost  of  $8,900,  for  use  in  streams 
of  sw.  Louisiana  and  Texas;  booms  operated  dur- 
ing part  of  year,  06, 1325. 

1906-07.  SS.  Ratnos  and  Hyacinth  operated 
in  Plaquemine-Morgan  City  water  route,  and 
other  localities  m  Louisiana  and  Texas,  212,118 
gals,  of  chemical  compound  being  used;  booms 
operated  during  portion  of  year;  repairs  made  to 
SS.  Ramos,  07, 1450-61.  ,    „      .    ,.  ^  . 

1907-08.  SS.  Ramos  and  Byacinth  operated 
in  various  waters,  effectively  clearmg  them,  631,858 


gals,  compound  being  used,  each  gal.  est.  to  destroy 
10  sq.  yds.;  minor  repairs  to  SS.  Hyacinth;  booms 
operated  part  of  year  at  Bayou  des  Allemands  and 
Bayou  Plaquemme,  08, 1504-06. 

1908-09.  SS.  Hyacinth  operated  in  various 
waters,  and  2,979,090  sq.  yds.  of  hyacinths  removed 
by  spraying  and  use  of  Doats  and  booms,  143,079 
gals,  chemical  compound  tised;  repairs  and  altera, 
tions  to  SS.  Hyacinth;  booms  operated  during  a 
portion  of  year,  09, 1484-86. 

19O9-10.  SS.  Hyacinth  operated  in  various 
waters  spraying  plants  and  placing  additional 
booms,  148,149  gals,  compotmd  used;  additional 
improvised  outfit  lumished  by  local  interests  used 
in  Spanish  Lalce;  system  of  patrols  estab.  on  lower 
Vermilion;  repairs  and  imp.  to  SS.  Hyacinth; 
watchmen  employed  at  certam  booms,  10, 1625-26. 

1910-11.  SS.  Hyacinth  operated  in  various 
waters  spraying  plants  and  placing  booms;  189,770 
gals,  compound;  used,  destroying  1,897,700  sq.  yds. 
plants;  operation  of  improvised  equipment  in 
Spanish  -Lake  continued,  similar  equipment  used 
in  Bayou  Vermilion,  11, 1768. 

1911-13.  1,550,000  sq.  yds.  plants  destroyed, 
using  155,264  gals,  solution,  13, 1986. 

PHYSICAL  CHARACTERISTICS. 

Action  of  chemical  compound  found  to  be  in- 
effective during  cold  weather,  03, 1313. 

H.  w.  in  spring  of  1903  cleared  nearly  all  of  the 
hyacintti-infested  streams  of  most  of  the  plants, 
03, 1313. 

Bayous  Plaquemine  and  Grosse  Tete,  where 
there  is  absence  of  R.  current,  are  breeding  places 
for  hyacinths  which  later  on  obstr.  lower  streams, 
03, 1313. 

Unusual  h.  w.  during  1905  in  streams  of  sw. 
Louisiana  and  Texas  made  it  unnecessary  to  de- 
stroy hyacinths  which  had  been  troublesome  in 
1904,  06, 1325. 

Mississippi  E.  flood  in  1912  carried  most  of  hjra- 
oinths  into  Gulf  of  Mexico,  13, 1987. 

PROJECTS. 

Act  Jime  13, 1902,  au.  extermination  of  plants  by 
chemical  or  other  means,  03, 1312-13. 

Proj.  approved  Aug.  1,  1902,  au.  use  of  available 
funds  for  destruction  of  plants  in  Bayou  Plaque- 
mine, Grand  R.,  Flat  Lake,  and  Bayou  Natchez, 
La.,  modified  Sept.  26,  to  permit  of  necessary  re- 
pairs to  log  boom  at  moutlL  of  Bayou  Teche  and 
its  operation  for  2  years,  03, 1312-13. 

Proj.  approved  Aug.  19,  1902,  au.  equipping  SS. 
Ramos  with  spraying  apparatus  for  destruction  of 
plants  by  chemical  means,  03, 1312-13. 

Proj.  of  1905  au.  continuance  of  spraying  opera- 
tions in  Plaquemine-Morgan  City  water  route, 
and  outfitting  a  second  boat  for  operations  in  Cal- 
casieu B.,  La.;  Sabine  and  Neches  Es.,  Tex.,  05, 
1477. 

Plants  can  not  be  eradicated  within  reasonable 
cost  without  cooperation  of  local  au.;  even  then  a 
long  and  difficult  process,  13,  681. 


Part  (e),  P-1    Texas  Waters.    (Removing  the  water  hyacinth 

frojn.) 

Galveston  in  clearing  Buffalo  Bayou  of  hyacinths, 
08, 1521. 

PRIVATE  WORK. 

Buffalo  Bayou,  Tex.,  cleared  of  hyacinths  by 
men  with  boats  employed  by  city  of  Houston, 
Tex.,  working  under  supervision  of  U.  S.  Engr. 
Dept.,  08, 1521. 

City  of  Houston  removed  numerous  scattered 
bunches  of  hyacinths  from  vicinity  of  Houston, 
09, 1500. 


APPROPRIATIONS. 

1907,  *S500,  08, 1521. 

ENGINEERS. 

Cliief  of  Engineers. 
In  charge.    Capt, 
08, 1521;  09, 1560. 

OPERATIONS. 

1907-08.    Supervision  of  work  done  by  city  of 


R.,  08,  457;  09,  477. 
J.   C.   Oakes,   1907-09. 


R., 
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P-l(f)     FLORffiA  RIVER  AND  HARBOR  IMPROVEMENTS 


APPROPRIATIONS. 

1899,  $36,000,99,1613. 
1902,   35,000,  OS,  1216. 


Total,    70,000,  05, 1320. 

CONTRACTS. 

1903.    Merrill-Stevens  Eng.  Co.,  combined  dr. 
and  snag  boat,  161,404.50,  04, 1714. 

ENGINEERS. 

Chief  of  Engineers.    R.,  99,  277;  00,  315;  01 
342;  03,  273;  03,  280;  04,  300;  OS,  309. 

In  charge; 

Capt.  C.  H.  McKinstry,  1899.    R.,  99, 1613. 
Capt.  T.  H.  Rees,  1900-01.    R.,  00,  1985;  01, 
1749. 
Capt.  Herbert  Dealcyne,  1902.    R.,  03, 1215. 


Lt.  E.  M.  Ehett,  1902,  03,  265,  274. 
Capt.  F.  B.  Shunk,  1903-05.    R.,  03,  1186;  04, 
1713;  (Maj.)  06, 1319. 

OPERATIONS. 

1903-04.  Work  on  boat  begun,  hull  launched, 
A  frame  and  gallows  frame  in  position,  machinery 
installed,  04, 1713. 

1904.05.  Constr.  of  dr.  finished  Mar.,  1906, 
placed  in  operation,  satisfactory,  05, 1319. 

PROJECTS. 

Purchase  or  constr.  of  a  suitable  dr.,  with  snag- 
ging outfit,  to  be  used  in  Florida  waters,  au.  act 
Mar.  3,  1899;  est.,  $60,000  to  $56,000,  99,  1613;  00, 
1986, 1986. 

Details,  boat,  99, 1615. 

Capt.  Kees  recom.  additional  app.  $35,000  to 
constr.  a  satisfactory  dr.,  01, 1750. 


P-2         ST.  JOHNS     RIVER     AND     FERNANDINA, 
(Inside  passage  between.) 


FLA. 


APPROPRIATION. 

1880,  $7,000,  80,  968. 

CONTRACTS. 

1879.    J.  S.  Lawrence,  dr.,  15(t  o.  y.,  80, 967. 
1881.    J.  A.  Cloud,  dr.,  260  c.  y.,  81, 1126. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 131;  81, 177;  83, 
175;  83, 185;  84, 190;  83, 191;  86, 190;  87, 153. 

In  charge.  Col.  Q.  A.  Gfllmore,  1869-87.  R., 
80,  966;  81, 1125;  83, 1203;  83,  954;  84, 1126;  85, 
1234;  86, 1124;  87, 1199. 


Assistants: 

S.  L.  Fremont.    R.,  80, 968. 

■Lt.  W.  L.  Fisk.    R.,  81, 1127. 

OPERATIONS. 

1879-80.    38,763  c.  y.  dr.,  80, 967. 

1880-81.    8,684  o.  y.  dr.,  81, 1126. 

1881-87.  Operations  discontinued,  because 
there  seemed  no  urgent  need  for  its  continuance 
and  no  prospect  of  permanency,  86, 190;  87, 1199. 

PROJECTS. 

By  Col.  GUlmore,  1876,  for  imp.  of  inside  passage 
from  St.  Johns  R.  to  Femandina  by  a  chan.  80'  w. 
and  11'  d.'h.  w.;  est.,  1160,000,  75,  ii,  69;  79, 98. 


P-3 


AMELIA  RIVER,  FLA. 


ENGINEERS. 

Chief  of  Engineers.    R„  85, 191. 

In  charge.    Capt.  W.  T.  Bossell.    R.,  85, 1285. 


SURVEYS. 

Reference  to  previous  exs.,  85, 1284. 
Ex.  au.  act  July  6,  1884;  made  by  Capt.  Eossell, 
1884  (R.  unfav.),  85, 1285. 


P-10 


ST.  JOHNS  RIVER,  FLA. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


General  imp.,  incl.  inside  passage  to  Femandina,  Nassau  E.  sur.,  etc. 

Opposite  Jacksonville 

Jacksonville  to  Palatka  (incl.  Orange  Mills  Flats) 

Palatka  to  Lake  Harney  (inch  L.  George  and  Monroe) 

Lake  George  to  Lake  Monroe 

Volusia  Bar  (bet.  Lakes  George  and  Monroe) 

Upper  River  (above  or  south  of  L.  Monroe) 


1852-1912 
1906-1912 
1899-1912 
1907-1912 
1882-1884 
1880-1909 
1884-1896 


$5,447,089.02 
486,500.00 
179,040.00 
87,400.00 


50, 840. 00 
5,000.00 


Total. 


6,266,869.02 


1  Sur.  of  Fort  George  Inlet— R.  May  24, 1853.    (H.  D.  482,  55th,  2d.) 
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Part  (a),  10  St.  Johns  River,  Fla.  (General  improvement, 
including  inside  passage  to  Fernandina,  and  Nassau  Biver 
survey.) 


APPROPRIATIONS. 


1852, 
1870, 
1871, 
1872, 
1873, 
1874, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 


1896, 
1899, 
1901, 
1902, 
1903, 
1904, 

1905,  { 


1907, 

1908,  i 
1909, 
1910,  I 
1911, 
1912,  { 


$10, 

is: 

isi 

10, 
10, 
10, 
10, 

7, 

125; 

100, 
150, 
160, 
ISO, 
175, 
170; 
112, 
284, 

2oo; 

200, 
*10, 
350, 
350 
395; 
205, 
100; 
309 
100; 
*12, 

*10, 

*4; 
*6; 

300, 
*16, 
300, 
425, 
300: 
350; 


00,  act  Aug.  30. 
00,  70, 63. 
00,  71, 70. 
00,  73,  66. 
00,  73,  70. 
00,74,78. 
00,  78,  581. 
00,  79,  98. 
00,  80,  971. 
00,  81, 1132. 
00,  83,  1195. 
00,  84, 1132. 
00,  86,  1130. 
00,  88,  1087. 
00,  90,  1557. 
00,  93,  1357. 
00,  93,  1618. 
00,  96,  1308. 
00,  99,  1599. 
00,  03,  1202,  1204. 
00,  03, 1204. 
00,  03,  1176. 
00,  04, 1689. 

^}0S,  1294. 

00,  06, 1217. 
00,  07,  1307. 
02,07,1307    (acts    1902    and 

1905). 
00,  08, 1364. 

^|09,  1357  (act  1905). 

00,  09, 1357. 
00,  10, 1495. 
00,  10, 1495. 
00,  11, 1631. 

001 
00, 


|}l8, 1850. 


Total,  6,447,089.02 

COMMERCE. 

Important,  69, 271,  272;  73,  70;  78,  681. 

Benefit  from  imp.,  81, 1130, 1131. 

C.  interests,  69,  271;  75,  ii,  59;  77,  380,  381;  79, 
767;  88, 1087,  1088. 

Existing  and  prospective  C.  developmeat,  90, 
1556. 

Detailed  description  of,  95, 1598. 

Increased  75%,  1895  to  1902,  03,  266. 

Est.  that  imp.  has  maintained  rates  to  n.  points 
100%  less  than  otherwise  would  have  been,  05,  290. 

Were  it  not  (or  imp.  rates  from  Florida  to  n. 
points  would  be  60%  greater  than  they  are,  07, 329. 

Decrease  in  lumber  shipments,  but  great  in- 
crease in  cotton,  tobacco,  and  other  merchandise; 
also  great  Increase  in  foreign  trade,  09,  360. 

Diagram  showing  C.  and  app.,  13, 1851. 

1911,  1,790,498  t.,  12, 1851. 

"The  commerce  for  the  fiscal  year  1911  amounted 
to- 1,790,498  short  tons,  valued  at  $56,865,789,  con- 
sisting ot  coal,  cement,  fertilizers,  fertilizer  mate- 
rials, fruits  lumber,  merchandise,  phosi>hate,  oils, 
steel  rails,  vegetables,  etc.  The  increase  in  tonnage 
over  the  preceding  year  amounted  to  only  1.5  per 
cent.  One  steamer  line  was  established  durmg 
the  year,  an  intracoastal  line  to  Fort  -Pierce,  and 
one  line  was  abandoned,  the  Roome  Line  to  Miami. 

"The  post-office  receipts  during  1911  were  $476,- 
299.27  and  the  bank  clearings  $146,740,819.23. 

"Were  it  not  for  the  improvement,  freight  rates 
from  Florida  to  northern  points  would  be  50  per 
cent  greater  than  they  are. 

"The  work  on  previous  projects  has  resulted  in 
establishing  favorable  rates  for  this  port,  which 
permit  it  to  reach  tar  into  the  Middle  West.  In 
Its  incomplete  state  the  present  project  can  not  be 


said  to  have  had  any  effect  on  freight  rates  nor  on  the 
establishment  of  new  business,  though  in  anticipa- 
tion of  deeper  water  the  farseeing  men  in  the  city 
are  striving  to  have  adequate  terminals  to  handle 
the  large  business  which  is  expected  with  the  com- 
pletion of  the  project."    13,  527. 

CONTRACTS. 

1870.  C.  H.  Campbell,  dr.,  $1,200  month,  70, 
63;  73,  666;  annulled,  71, 70. 

1875.  American  Dredging  Co.,  dr.,  244  c.  v.. 
76,  445. 

1880.  LaraRoss&Co.,j.constr.,  81, 1132. 

1881.  J.  H.  Durkee,  j.  constr.,  81, 1133. 
1883.    A.  A.  Hewlett,  j.  constr.,  83, 946. 

1885.  A.  A.  Hewlett,  j .  constr.,  85, 1250. 

1886.  J.  A.  Bryan,  dike  constr.,  $7.22  1.  f.,  87, 
1210.  E.  Moore,  mattress  and  St.,  45<!,  $2.46  s.  y. 
and  t.,  87, 1215. 

1889.  E.  G.  Eoss,  St.,  $2.14  to  $2.36  t.;  oyster 
Shell,  $1.25  0.  y;  and  brush  mattress,  74*  s.  y.,  89, 
1305. 

1890.  M.  Conant,  j.  constr.,  $126,420,  91,  1617. 

1891.  J.  Satterlee,  St.,  S4.17 1.,  91,  1618. 
1893.    J.  H.  Hathaway  &  Co.,  mattresses,  75i|! 

s.  y.;  St.,  $2.09,  $2.49,  and  $4.30  t.  ($402,650),  93, 
1618. 

1896.  E.  G.  Eoss,  St.,  $2.24  and  $2.64  t.,  97, 
1549. 

1899.  E.  G.  Eoss,  St.,  $2  and  $2.33  t.  ($207,760), 
00, 1971. 

1903.  Coastwise  Dredging  Co.,  dr.,  21.5*  c.  y. 
(contract  annulled,  04, 1686);  E.  G.  Eoss,  j.  constr., 
St.,  $2.22  and  $2.13  t.,  03, 1177.  R.  G.  Eoss,  train- 
ing wall  constr.,  unit  prices;  F.  C.  Blackmer  and 
David  Warrington,  constr.  of  hull  for  dr.,.  $12,305, 
04, 1689. 

1904.  North  American  Dredging  Co.,  dr., 
8.23$  0.  y.,  05, 1294. 

1906.  North  American  Dredging  Co.,  dr., 
9.9i|!  c.  y.,  06,  1217.  E.  G.  Eoss,  removing  r., 
$4.33  c.  y.;  other  material,  221$  c.  y.,  08, 1364. 

1907.  E.  G.  Eoss,  work  on  n.  j.,  07, 1308. 

1909.  Blackstafl  Engineering  Co.,  j.  work,  St., 
$2.14  t.,  10, 1495.  E.  G.  Eoss,  dr.;  sand  and  mud, 
14t;  coquina,  40$  c.  y.  E.  G.  Eoss,  hire  of  dr. 
plant,  $415  day,  10, 1496. 

1910.  E.  G.  Boss,  for  24,100  sq.  yds.  mattress, 
53,600  c.  y.  oyster  shells,  19,050  t.  first-class  St.,  and 
14,500  c.  y.  2d-class  st.  (prices  given);  also  for  hire 
of  dr.  plant  for  about  12  mo.,  $470  daj;,  11, 1632. 

1911.  Bowers  Southern  Dredging  Co.,  dr. 
5,486,200  c.  y.,  10.4*  c.  y.,  11,  1632.  P.  Sanford 
Eoss  (Inc.),  dr.  65,000  c.  y.,  74it  c.  y.,  and  fum. 
6,200  t.  St.  for  capping,  $2.95  t.,  13, 1850. 

ENGINEERS. 

Cliiet  ot  Engineers.  R.,  69,  47,  270;  70,  63; 
71,  70;  73,  65;  73,  70;  74,  78;  75,  83;  76,  70;  77, 

68;  78,  78;  79,  98;  80,  131;  81,  178;  S3,  173;  83, 
183;  84,  190;  85,  191;  86,  190;  87,  154;  88,  143; 
89,  166;  90,  147;  91,  185,  195,  1666;  98,  182;  93, 
199;  94,182;  95, 208, 222;  96, 186;  97, 238;  98, 234; 
99,  269;  00, 307;  01, 335;  03, 265;  03,  271;  04, 280; 
05,  288;  06,  312;  07,  328;  08,  347;  09,  369;  10, 
407;  11,  430;  13,  524,  670,  571. 

Boards.  Convened,  S.  O.  No.  44,  dated  Oct.  14, 
1895,  at  St.  Augustine,  Fla.,  Dec.  19,  1896,  to  con- 
sider imp.  of  St.  Johns  R.,  Fla.  R.,  96,  1309. 
(Col.  P.  C.  Hains,  Maj.  T.  H.  Handbury,  Capt 
W.  M.  Black,  Capt.  F.  V.  Abbot,  Capt.  O.  M. 
Carter,  and  addl.  2d  Lt.  H.  Burgess.) 

In  cbarge: 

Lt.  H.  G.  Wright.    R.,  May  24, 1853,  78, 581. 
Maj.  Q.  A.  Gillmore,  1869-85.    R.,  69,  266,  271; 
73,  662,  672,  674;  73, 749;  74,  ii,  8-11;  75,  ii,  37,  48, 
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60;  76,  445;  77,  378;  78,  580;  79,  765-767,  795; 
(Col.)  80,  970;  81,  1127;  88,  1189;  83,  940;  84, 
1126. 

Capt.  W.  T.  Eossell,  1885-86.    K.,  86, 1243. 

Capt.  W.  M.  Black,  1886-92.  R.,  86,  1126;  87, 
1207;  88, 1079;  89, 1298;  90, 1549;  91, 1612, 1667. 

Maj.  J.  C.  Mallery,  1892.    K.,  93, 1349. 

U.  A.  M.  D'armit,  1893.    R.,  93, 1613. 

Maj.  T.  H.  Handbuiy,  1894-95.  R,,  94, 1211;  95, 
1529,  1560, 1586. 

Lt.  Col.  W.  H.  H.  Benyaiird,  1896-98.  R.,  96, 
1305;  97, 1547:  98, 1327,  1343. 

Capt.  C.  H.  McEinstry,  1899.    R.,  99, 1597. 

Capt.  T.  H.  Eees,  1900-01.  R.,  00,  1967;  01, 
1733. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1201. 

Capt.  F.  E.  Sliimi:,  1903-07.  R.,  03,  1173;  04, 
1685;  (Maj  J  05, 1291;  06, 1216:  07, 1305. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1361. 

Capt.  G.  B..  Spalding,  1909-11.  R.,  09, 1356;  10, 
1491;  11, 1627. 

Capt.  J.  E.  Slattery,  1912-.    R.,  13, 1847. 

Capt.  J.  C.  Post,  77, 66.  R.,  77, 66, 378;  83, 1196; 
(special  R.)  83, 949. 

G.  Daubeney.    R.,  79, 785,  796. 

Lt.  W.  L.  risk.    R.,  81, 1133. 

Lt.  W.  T.  Eossell.    R.,  83, 946;  84, 1132. 

J.  H.  Bacon.  R.,  89,  1306;  90,  1558;  91,  1618; 
93, 1619;  94, 1215;  98, 1345. 

E.  A.  Gieseler.    R.,  93, 1357;  93, 1623. 

Lt.  B'aimit.    K.,  95, 1595. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Gillmore,  1875:  (1)  inside  passage, 
St.  Johns  E.  to  Femandina;  chan.  13'  x  125'  h.  w., 
$370,000;  (2)  if  11'  X  126',  $265,000;  (3)  il  13'  X  80', 
$225,000;  (4)  il  11'  X  80',  $160,000.  No.  4  recom.  by 
Lt.  Col.  Gilhnore,  75,  il,  69. 

By  Lt.  Col.  Gillmore,  1879:  (1)  js.  at  mouth  of 
E.,  $1,306,409;  (2)  dr.  In  connection  with  js.,  $120,- 
000;  (3)  n.  j.,  if  completed  in  3  years,  $800,000,  79, 
784,  785. 

OPERATIONS. 

1870-71.    Dr.  of  chan.  10'  x  80',  71,  70. 

1871-73.  Eemoval  of  40,764  c.  y.;  chan. 
10'  X  im'  X  2,400'  y.,  73,  66,  671. 

1873-73.  Eemoval  of  23,868  c.  y.  by  dr.,  73, 
70,  750. 

1873-74.  Eemoval  of  14,649  o.  y.  by  dr.,  74, 
74,  il,  9, 12. 

1875-76.  Eemoval  of  28,973  c.  y.  from  inside 
passage,  76, 70,  446. 

1876-77-78-79.  Operations  practically  sus- 
pended; ex.  of  chan.,  1876,  77,  69,  378;  and  oc- 
casional dr.  on  the  bar  by  the  H.  Burden  in  1878-79, 
78,  78,  680;  79,  98,  766.  Description  of  operations 
by  the  dr.  SS.  H.  Burden,  73,  666-669;  73,  750; 
74,  ii,  11;  75,  ii,  37. 

1880-81.  Work  commenced  by  partial  constr. 
of  2,786' of  S.j.,  81,1128. 

1881-83.  Apron  foundation  of  s.  j.  extended 
2,027'  and  portions  of  2d,  3d,  4th,  and  6th  courses 
laid;  8  spur  js.  built  from  s.  j.,  averaging  90'  in  1.; 
1,115'  of  n.  j.  foundation  course  laid,  83, 1191, 1192. 

1883-83.  Orig.  foundation  course  of  s.  j,  en- 
larged by  2,113  1. 1,  of  mattress  revet.;  j.  raised  by 
add'l  St.  and  mattress  courses,  aggregating  2,119'; 
13,100  c.  y.  riprap  deposited  on  j.,  83, 942,  944; 

1883-84.  1,950  I.  f.  of  apron  mattress  laid  on 
n.  side  of  s.  j .  and  s.  side  revet,  extended  400',  84, 
1128. 

1884-85.  16,312  c.  y.  of  st.  and  52,037  s.  y.  of 
mattress  placed  in  s.  j.;  3,699  c.  y.  of  st.  and  16,712 
s.  y.  of  mattress  placed  in  n.  j.,  85, 1247. 

1885-86.  1,339  1.  f.  of  mattress  vrork  placed  in 
line  of  j.  and  ballasted  with  3,911  o.  y.  of  St.,  86, 
1127. 

1886-87.  11,265 1.  of  St.  and  16,470  s.  y.  of  brush 
mattress  used  in  dike  and  j.  constr.,  87, 1209-1212. 

1887-88.  7,204  c.  y.  St.  and  shell  used  in  the 
s.  j.;  12,000  s.  y.  of  mattress,  21,961  c.  y.  St.,  and 
2,309  c.  y.  shell  placed  in  the  n.  j.;  also  286  c.  y.  con- 
cretCj  88, 1081. 
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1888-89.  ■  19,361 1.  of  St.,  1,622  c.  y .  oyster  shells, 
and  20,000  s.  y.  of  brush  mattress  placed  in  the  n.  j., 
89, 1299. 

1889-90.  13,000  s.  y.  brush  mattress,  21,151  t. 
St.,  and  3,482  c.  y.  oyster  shells  placed  In  n.  and  s. 
js.,  90, 1661. 
'  1890-91.  4,240  c.  y.  dr.,  3,731 0.  y.  St.  placed  in 
s.  j.,  and  14,783  s.  y.  of  brush  mattress  and  7,857 
c.  y.  St.  placed  in  n.  j.,  91, 1613. 

1891-93.  14,586  s.  y.  mattress,  13,344  c.  y.  of 
St.,  and  849  o.  y.  shell  placed  in  s.  j.,  and  10,773  s.  y. 
of  mattress,  10,663  o.  y.  St.,  and  494  c.  y.  shell  placed 
inn.  j.;  also  227  c.  y.  concrete  coping  laid,  93, 1361. 
In  1892  the  s.  j.  had  been  completed  to  8,293',  and 
the  n.  j.  to  10,991',  93, 1362. 

1893-93.  22,894  s.  y.  matresses,  and  12,182  o.  y. 
St.  placed,  93, 1616. 

1893-94.    69,119  t.  St.,  and  15,673  s.  y.  mat- 
tresses placed  in  the  js.,  94, 1213. 
1894-96.    61,223 1.  st.  placed  in  the  js.,  96, 1631. 
1896-97.    22,130 1.  St.  placed  in  s.  j.,  07, 1648. 
1897-98.    30,700 1.  st.  placed  in  js.,  98, 1327. 
1899-00.    17,311 1.  St.  placed  in  n.  j.,  and  94,220 
c.  y.  dr.,  00, 1968. 

1900-01.  66,766  t.  St.  placed  in  n.  j.,  01, 1734. 
16,426  c.  y.  dr.  from  mouth  and  148,146  c.  y.  above 
mouth,  01, 1735. 

1901-03.  84,428  t.  St.  placed  in  n.  j.  and  83,719 
c.  y.  dr.,  03, 1202. 

1903-03.  231,478  c.  y.  dr.  and  2,791 1.  st.  placed 
in  n.  j.,  03, 1174. 

1903-04.  246,287  c.  y.  dr.;  146,027  t.  st.  placed 
in  js.;  37,166  s.  y.  mattress,  32,034  c.  y.  st.  and  293 
c.  y.  shells  placed  in  training  walls,  and  2,741  c.  y. 
material  removed  from  old  work  and  placed  m 
new,  04, 1686, 1687. 

1904-05.  163  s.  y.  mattress,  33,248  c.  y.  St.,  and 
28,612  c.  y.  shells  placed  in  training  walls  and  walls 
completed;  1,539,763  o.  y.  dr.;  new  machinery 
placed  in  dr.  Jacksonville  and  new  dr.  St.  Johns 
received,  06, 1292, 1293. 

1905-06.  1,658,694  c.  y.  dr.,  and  2,037  c.  y. 
coquina  reef,  4,476  c.  y.  r.,  117,166  c.  y.  sand  and 
clay  and  1,100  o.  y.  r.  and  clay  removed,  06,  1215, 
1216. 

1906-07.  1,888,975  c.  y.  dr.,  7,420  c.  y.  r.  and 
69,688  c.  y.  other  material  removed,  and  2,410  c.  y. 
St.  placed  ui  n.  j.,  07, 1306, 1306. 

1907-08.  8,137  c.  y.  r.  and  6,936  e.  y.  other 
material  removed,  08,  1361; '337,213  c.  y.  dr.,  08, 
1362. 

1908-09.  163,067  o.  y.  dr.,  09, 1355.  Bowlders 
removed  from  Trout  Creek,  09, 1368. 

1909-10.  16,898  c.  y.  st.  placed  in  js.;  694,943 
c.  y.  dr.;  4,788  s.  y.  mattress  and  3,981 1.  st.  placed 
in  revet.;  15,101  c.  y.  mattress,  19,911  c.  y.  shells, 
6,620  c.  y.  r.  placed  m  Mile  Pt.  training  wall;  24,166 
c.  y.,  mostly  r.,  removed  from  Trout  Creek,  and 
3,215  c.  y.  from  opposite  Jacksonville  placed  In 
training  wall;  8,300  1.  f.  mattress  foundation  for 
training  wall  laid  and  ballasted,  2,600  I.  t.  wall 
completed  to  m.  1.  w.,  and  1,000 1.  f.  more  built  up 
6'  above  bottom;  133,475  c.  y.  dr.  by  US.  dr.,  10, 
1491, 1492, 1493. 

1910-11.  878,115  0.  y.  dr.  under  contracts,  and 
821,321c.  y.  by  U.  S.  dr.  Sf.Joftn;  25,000 c.y.,  mostly 
r.,  dr.;  24,200  s.  y.  mattress,  41,021 1.  St.,  and  45,981 
c.  y.  ^ells  placed  in  training  walls;  886  s.  y.  mat- 
tress and  1,928  t.  st.  placed  in  js.;  training  walls 
and  dams  nearly  completed  imder  contracts. 
Portions  of  chan.  completed  to  proj.  w.  and  d., 
other  portions  to  full  d.  for  about  one-half  the 
proj.  w.,  11,  432, 1628-30. 

1911-13.  28,956  c.  y.  dr.  from  Mayport  cut 
under  contract  with  E.  G.  Eoss.  827,147  c.  y.  re- 
moved, under  contract,  to  30',  and  86,166  c.  y. 
between  30'  and  32';  submerged  wreck  of  a  lighter 
found  in  Browns  Creek  cut  and  removed  by  con- 
tractor for  dr.;  68,267  c.  y.  oyster  shells  dr.  and 
placed  in  protection  wall,  and  2,997 1.  st.  placed  in 
capping,  13,  1848.  7,328  c.  y.  r.  and  soft  material 
removed  and  2,860  c.  y.  of  this  material  was  placed 
in  protecting  wall  from  Isle  of  Content  toward  New 
Berlin;  U.  S.  dr.  St.  John  removed  926,746  c.  y.  from 
4  cuts;  U.  S.  dr.  Ken  West  removed  208,401  o.  y. 
from  2  cuts,  18,  1849.  5,545'  core  wall  built  and 
capped  with  heavy  st.  for  3,000',  13,  526, 
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PHTSICAI,  CHAKACTEBISTICS. 

Described,  69,  266,  269;  73,  662,  673;  75,  ii, 
48-51,  S5,  58;  78,  581,  582,  585;  94,  1213;  95,  1532, 
1561,  1688,  1593;  96, 1311;  97, 1548;  98,  1328,  1344; 
99, 1597. 

List  of  obstniotions,  75,  ii,  61. 

Inside  passage,  77, 378;  78,  78. 

Current  observations,  soundings,  discharge  of 
stream,  etc.,  79,  768-781,  786-792. 

Tables  of  velocities,  79,  775,  778,  .779,  788. 

Tables  of  discharges,  79,  776-779,  788,  790. 

Description  of  upper  St.  Johns,  79, 796. 

Tidal  observations,  88, 1085;  89, 1301;  90, 1561; 
93, 1623;  95, 1592. 

Density  of  water  and  sediment,  89, 1302. 

Velocity  of  current,  89, 1306;  90, 1558. 

Low-water  cross-sectional  areas  and  mean  d.  at 
the  mouth  of  the  St.  Johns  R.  from  1883  to  1892,  93, 
1368;  93, 1644. 

Tidal  data,  93, 1360, 1362. 

Surface  areas  of  St.  Johns  B.,  93, 1361. 

RamfaU  observations,  79, 780;  93, 1628, 1641-2. 

St.  Johns,  the  principal  E.  in  Tlorida,  95, 1561. 

Changes  in  chan.  and  bar,  01, 1734, 1735. 

Shoaling  beyond  end  of  is.,  09, 1366. 

Increased  size  and  speed  of  SS.  causing  banks  to 
wash  down;  chan.  over  outer  bar  increasing  in 
cross  section,  especially  in  d.,  09,  360. 

Storm  of  Oct.  17,  1910,  damaged  WThite  Shells 
spoil  bank,  11, 1630. 

Chan,  increasing  in  d.  and  w.  under  natural  m- 
fluences,  11, 432. 

Sand  movement,  11,  432. 

Max.  draft,  22.5',  11,  432. 

Mean  rise  in  tide,  4',  11,  432. 

Length  of  imp.  section,  27.6  m.,  11,  432. 

Obstr.  oyster  bank  in  front  of  Pilot  Town  in 
Mayport  anchorage  basin,  removed,  13, 1849. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Wright,  1863,  break'r  on  North  Shoal,  78, 
584 

For  imp.,  1854,  by  means  of  piers  at  the  mouth; 
est.,J496,000. 

Not  recom.,  the  expense  being  too  great  and  not 
commensurate  with  the  benefit  derived,  69,  267, 
268;  73,664. 

By  Dr.  A.  S.  Baldwin,  a  citizen  of  Jacksonville, 
for  closing  the  mouth  of  Fort  George  Inlet;  not 
approv.,  69,  268;  73, 664;  78, 684. 

By  Maj.  Gillmore,  1872,  imp.  by  ship  chan., 
Femandina  to  St.  Johns  E.,  29.6  m.;  est.,  $768,616; 
73,  665,  676. 

By  Maj.  Gillmore,  1872,  ship  chan.,  Nassau 
Sound  to  St.  Johns  E.,  9.76  m.;  est.,  $602,624,  73 
656.  These  last  plans  not  recom.  by  Lt.  Col.  Gill- 
more, 73, 676. 

PRIVATE  (COUNTY)  WOKK. 

See  Proj.  of  1892  below. 

Under  a  proj.  prepared  by  Maj.  Mallery  to  pro- 
cure by  dr.  a  navigable  ship  chan.  18'  1.  w.  from 
Jacksonville,  Fla.,  to  the  bar  of  the  St.  Johns  E., 
Duval  County,  Fla.,  provided  $300,000,  by  means 
of  which  19,266  1.  f.  training  dike  built,  and  736,291 
c.  y.,  p.  m.,  dr.,  94, 1216. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Gillmore,  1869,  ohan.  10'  x  80'  m.  1.  w. 
at  the  mouth,  by  repeated  dr.  and  raking;  est., 
$10,000  an.,  69,  47,  269;  70,  63. 

By  Maj.  Gillmore,  1871,  d.  chan.  by  dr.  with  a 
steamer  with  a  centrifugal  pump,  71,  70;  73,  66, 
666. 

By  Lt.  Col.  Gilhnore,  1874,  dr.  inside  passage 
between  Nassau  Inlet  and  St.  Johns  E.,  74,  ii,  11; 
75,84. 

By  Lt.  Col.  Gillnujre,  1875,  imp.  of  the  inside 
passage,  St.  Johns  E.  to  Femandina  by  chan. 
11'  X  80'  h.  w.;  est.,  $160,000,  75,  ii,  69;  79,  98. 

By  G.  Daubeney,  1878,  d.  Volusia  Bar  by  means 
of  2  js.  to  extend  to  6.5'  to  6'  of  water,  with  outer 
ends  200'  to  250'  apart,  their  crests  at  the  level  of 
1.   w.;  est.,   $12,620;  for   straightening   E.   above 


Volusia  Bar  by  cutofls,  1,160  y.  aggregate  1.;  est., 
$29  000,  79,  797,  798.  Lt.  Col.  Gilhnore  recom. 
that  j.  on  w.  side  be  tried  first  before  incurring  the 
expense  of  2,  and  amended  est.  for  js.  and  cut-ofls 
to  $15,000  and  $35,000,  79, 795,  796. 

By  Lt.  Col.  Gillmore,  1879,  js.  at  the  mouth  of 
St.  Johns  E.;  n.  j.  to  be  9,400'  I.,  with  its  inner  end 
on  Fort  George  Isld.;  s.  j.  to  be  6,800'  1.,  with 
inner  end  on  the  mainland  below  Generals  Mound; 
w.  between  js.,  1,600';  both  js.  to  be  submerged 
from  shore  to  a  point  2,000'  from  the  sea  ends,  the 
rest  at  the  level  of  half  tide;  js.  to  extend  to  the  16' 
curve,  and  to  produce  a  midcban.  d.  of  from  15'-16' 
m.  1.  w.;  est.,  $1,306,409,  79,  784,  785.  Increased  in 
1888  to  $1,426,409,  89, 1298. 

In  1891  an  increased  1.  of  j.  being  reauired  to 
meet  the  growth  of  the  bar  seaward,  est.  increased 
to  $1,622,000,  91, 1616. 

In  1892  proposed  to  d.  ship  chan.  In  the  defective 
reach.  Dames  Pt.  to  Beacon  No.  l,.by  dr.,  and  pro- 
tection by  dikes  and  shore  protection;  est.,  $324,000. 
This  work  is  "now"  being  carried  out  by  means 
of  an  app.  of  $300,000  made  by  Duval  (bounty. 
Est.  cost  of  entire  imp.  increased  to  $1,741,000,  93, 
1360. 

By  Maj.  Handbury,  1895,  chan.  24'  x  300'  over 
all  ^oals,  by  dr.  and  training  dikes;  est.,  $600,000; 
and  by  the  extension  of  the  n.  and  s.  js.;  est.,  $1,- 
609,750,  96, 1307. 

In  1895  the  BE.  est.  $500,000  to  raise  the  s.  j.  so 
that  a  practicable  15'  d.  coiild  be  secured,  96, 1311. 

Lt.  Col.  Benyaurd,  1898,  est.  $120,000  to  constr. 
chan.  200'  x  13'  m.  1.  w.  between  Jacksonville  and 
Palatka,  98, 1345. 

Act  June  13, 1902,  au.  $160,000  for  dr.,  02, 1202. 

Enlarged  to  provide  for  25'  x  400'  at  Dames  Pt., 
04, 1686. 

Lt.  Col.  Beach,  1908,  increased  est.  for  completing 
work  $67,000;  also  est.  $300,000  to  restore  both  js. 
and  maintain  dr.  chan.,  08, 1362, 1363. 

By  Capt.  Spalding,  1909,  au.  act  June  25,  1910, 
chan.  30'  x  300'  from  Jacksonville  to  the  ocean, 
following  generally  the  line  of  the  24'  chan.,  in- 
creasing to  as  much  as  600'  at  bends  and  through 
js.;  est.,  $2,852,000,  which  includes  w.  chan.  oppo- 
site Mayport  to  800'  in  excess  of  chan.  w.  to  d.  of 
27'  to  provide  anchorage  basin  for  vessels  awaiting 
favorable  weather,'  10,  409,  435;  11,  431. 

SURVEYS. 

By  U.  S.  Coast  Sur.,  1863,  of  entrance  to  St.  Johns 
E.,  78, 681. 

By  Maj.  Gillmore,  1871,  69,  47,  266;  73,  672. 

By  G.  Daubeney,  1875,  76,  ii,  48. 

By  Capt.  Post,  1877,  ex.  of  chan.,  77, 378. 

By  Lt.  Col.  Gilhnore,  1878,  79, 99,  769,  795. 

By  G.  Daubeney,  1879,  borings,  current  observa- 
tions, and  soundings,  79,  98,  769-781,  786-792. 

By  G.  Daubeney,  1879,  of  upper  St.  Johns  E.,  79, 
796. 

Of  the  bar  between  the  ends  of  the  js.,  1888,  88, 
1084. 

Of  the  E.  from  Great  Marsh  Isld.  to  Trout  Creek, 
90, 1568. 

Ex.,  Jacksonville  to  Sanford,  au.  act  Sept.  19, 
1830;  made,  1831,  by  Capt.  Black,  91, 1667. 

Sur.  made,  1833  and  1894,  by  Lt.  D'Armit,  93, 
1616;  94, 1215. 

Sur.,  Jacksonville  to  the  ocean,  au.  act  Aug.  17, 
1894;  made  by  Maj.  Handbury,  1896  (R.  fav.;  see 
Projects),  95, 1595. 

Ex.  Orange  Mills  near  Palatka,  for  imp.  of  the 
chan.,  and  to  Sanford  and  above,  au.  act  Aug.  17, 
1834;  made  by  Maj.  Handbury,  1895  (R.,  unfav.), 
96, 1560. 

Sur.  of  the  entrance  to  the  E.;  made,  1897-98, 
by  Lt.  Col.  Benyaurd,  97, 1548;  98, 1328. 

Sur.  of  the  E.  at  Orange  Mills  with  reference  to 
navigation  for  ocean-going  craft  au.  under  concur- 
rent resol.  of  Congress,  1898;  made  by  Lt.  Col. 
Benyaurd,  1898  (R.  fav.;  see  Projects),  98, 1343. 

Sur.,  1899,  by  Capt.  McKinstry,  99, 1597. 

Sur.,  1900,  by  Capt.  Eees,  00, 1968. 

From  entrance  to  Dames  Pt.,  01, 1734. 

Various  minor,  03, 1202. 
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Of  entrance,  03,  1176;  04,  1687;  05,  1293;  08, 
1362:  09, 1356;  10, 1493. 

Of  Trout  Creek,  09, 1356. 

From  Jacksonville  to  ocean,  au.  act  Mar.  3, 1909; 
made,  1909,  by  Capt.  Spalding.i  lo,  435. 

Ref.  to  ex.  and  surs.,  H.  docs..  Us.  of  Chief  of 
Engrs.,  etc.,  11,  433, 1630. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  E., 
Jacksonville  to  Palatka,  with  view  to  securing  in- 
creased d.  R.  \>y  Capt.  Spalding,  May  29,  19112 
(unJav.),  13,  670. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  R., 
from  d.  w.  at  or  below  Commodores  Pt.  to  d.  w. 
above  Sixmile  Creek,  westward  of  the  middle 
ground  between  Arlington  Cut  and  the  w.  shore 
of  the  E.,  etc.  B.  by  Capt.  Spalding,  July  15, 1911 ' 
(unfav.),  13, 671. 

Pre.  ex.,  with  plan  and  est.  of  cost  of  imp.  of 
Chan.,  au.  act  Feb.  27,  1911,  between  St.  Johns  E. 
and  Cumberland  Sound,  by  way  of  the  Sisters,  out 
of  St.  Johns  R.,  with  view  to  straightening  and  d. 
Chan.  B.  by  Capt.  Spalding,  July  12,  1911,  on 
pre.  ex.,  and  Capt.  Slattery,  Nov.  7,  1911,  on  sur.; 
est,  $101,000,  and  $1,000  an.  mainten.,*  13,  571. 


Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  chan. 
from  St.  Johns  R.through  Lake  Dexter,  thence  to 
Lake  Woodruff,  thence  to  St.  Johns  E.  below 
Hawkinsville  (B.  to  come),  13,  571. 

Maps.i 

Sketch  of  the  dr.  SS.  Benry  Burden,  75,  ii,  41. 

Comparative  chart  of  surs.  of  the  bar,  1853,  1868, 
and  1878,  showing  the  sites  of  proposed  js.  Map  of 
the  bar  in  San  Juan  E.,  1791,  79,  784.  Charts 
showing  the  discharge  of  St.  Johns  E.,  sheets  A  to 
K,  79, 790. 

Of  Volusia  Bar,  followed  by  chart  showing  cer- 
tain bends  on  the  St.  Johns  E.  between  Lakes 
George  and  Monroe,  79,  796. 

81,  1132;  83,  946;  84,  1132;  85,  1250;  86,  1128; 
87,  1214;  88,  1086;  89,  1304;  90,  1560;  91,  1618; 
93,  Atlas,  61,  62,  63,  64;  93,  1618;  94,  1214;  96, 
1634;  96,  1310;  97,  1548;  98,  1328;  99,  1598;  01, 
1736;  03,  1202;  04,  1686;  05,  1292;  06,  1218;  07, 
1308;  08, 1364;  09, 1356;  10, 1493;  13, 1848. 


Part  (b),  P-10    St.  Johns  River,  Fla.,  Opposite  Jaclcsonville. 


APPBOPEIATIONS. 


1907, 
1910, 


$371,600,07,1309. 
116,000,  10,1497. 


Total,    486,600 

COMMBKCE. 

See  St.  Johns  E.,  Fla. 


CONTEACTS. 

1907.  P.  S.  Eoss,  removing  r.,  sand,  and  clay, 
$3.03  c.  y.,  08, 1366. 

1911.  P.  S.  Eoss  (Inc.),  dr.  44,000  o.  y.  r.,  $2.64 
0.  y.,  material  to  be  placed  in  training  walls  in 
lower  E.,  11, 1634. 


ENGINEERS. 

CUef  ot  Engineers.    B.,  06,  332;  07,  329;  08, 
348;  09,  362;  10,  411;  11,  434;  13,  628. 


In  charge: 

Mai.  F.  E.  Shunk,  1907.    E;,  07, 1309. 
Lt.  Col.  L.  H.  Beach,  1908.    B.,  08, 1365. 


CaRt.  G.  E.  Spalding,  1909-11.    B.,  09, 1358;  10, 
1497;  11, 1633. 
Capt.  J.  E.  Slattery,  1912-.    E.,  13, 1862. 

OPEEATIONS. 

1907-08.  43,208  u.  y.  r.,  sand,  and  clay  re- 
moved, 08, 1365. 

1908-09.    62,629  c.  y.  removed,  09, 1358. 

1909-10.    46,173  c.  y.  r.  removed,  10, 1497. 

1910-11.  25,013  c.  y.  r.  removed  and  placed 
in  White  Shells  and  Shipyard  training  walfe,  11, 
1633. 

1911-13.  12,840  c.  y.  r.  removed  and  placed  in 
training  walls,  completing  contract  June  22,  1912, 
13, 1852. 

PBOJECT. 

By  Maj.  Shunk,  1905,  24'  from  existing  chan.  to 

Sierhead  lines  on  left  bank  between  Florida  East 
oast  Ey.  br.  and  mouth  of  Hogans  Creek;  est., 
$371,500,  with  $1,000  an.  mainten.s  06, 332;  07, 329. 
Est.  raised,  1908,  to  $686,600,  08, 349. 

SUE  VET. 

Ex.  opposite  Jacksonville,  au.  act  Mar.  3,  1905; 
made,  1905,  by  Maj.  Shunk,'  06, 332. 


Part  (c),  P-10    St.  Johns  River,  Fla.,  at  Orange  Mills  Flats. 
(Jacksonville  to  Palatka.) 


APPEOPEIATIONS. 

1899.  $40,000,99,1601. 
30,000,03,1206. 
26,000,  05, 1295. 
*3,000,  09, 1359,  1909. 
25,000,07,1310. 
*8,640,  10,1498,1910. 
32,400,  10,1498. 
15,000,13,1853. 


1902, 
1905, 
1905, 
1907, 
1909, 
1910, 
1912, 


Total,  179,040 
COMMEECE. 

Materially  increased,  03, 267. 

13'  chan.  permits  light-draft  vessels  to  load  at 
Palatka  with  lumber;  diminution  of  d.  would 
probably  cause  rates  to  rise;  navigation  difSculties 


on  account  of  insufficient  w.  at  angles  and  lack  of 
chan.  marks,  09,  363. 

1911,  198,293  t.,  13, 1853. 

"The  existence  of  the  St.  Johns  waterway  has 
probably  had  an  important  effect  in  keeping  down 
freight  rates,  but  the  increase  of  the  channel  to  13 
feet  has  not,  as  far  as  known,  caused  any  changes 
in  rates. 

"This  channel,  hojvever,  germits  light-draft 
schooners  to  load  at  Palatka  with  cypress  lumber 
from  the  large  mills  at  that  place,  and  a  diminution 
in  depth  in  the  channel,  requiring  lightering  of 
this  material  to  Jacksonville,  would,  it  is  thought, 
raise  the  freight  rates. 

"The  commerce  for  the  year  amounted  to  198,293 
short  tons,  valued  at  $7,636,633,  consisting  princi- 
pally of    crate  material,   fertUizer.s,  fruit,   grain. 


*  Allotment. 

I H.  D.  611,  61st,  2d. 


2H.  D.281,62d,  2d. 
SH.  D.493,  62d,  2d. 


<  H.  D.  898,  62d,  2d. 
6H.D.663,  59th,  1st. 
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groceries,  logs,  lumber,  merchaadise,  naval  stores, 
and  vegetables.  Tbe  commerce  increased  19.3  per 
cent  during  tbe  year."    13, 530. 

CONTBACTS. 

1899.    P.  S.  Boss,  dr.,  9.7$  c.  y.  ($32,010),  00, 
1973. 
1903.    P.  S.  Ross,  dr.,  120  o.  y.,  03, 1178. 

1906.  P.  S.  Boss,  dr.,  10.4*  c.  y.,  06, 1219. 

1907.  P.  S.  Ross,  dr.,  12i|:  c.  y.,  08, 1367. 

EUGISEERS. 

Chief  ol  Engineers.  K.,  99,  271;  00,  309;  01, 
336;  03,  266;  03,  273;  04,  282;  05,  290;  06,  314; 
07,329;  08,349;  09,363;  10,412;  11,435;  13,629. 

In  cbarge: 

Capt.  C.  H.  MoKinstry,  1899-1900.  a.,  99, 1600; 
00, 1974. 

Capt.  T.  H.  Roes,  1900-01.  B.,  00,  1972;  01, 
1737. 

Capt.  H.  Deakyne,  1902.    B.,  03, 1206. 

Lt.  E.  M.  Rhett,  03,  265. 

Capt.  F.  R.  Shunt,  1903-07.  B.,  03,  1178;  04, 
1690;  (Maj.J  05,  1295;  06, 1218;  07, 1309. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08;  1366. 

Capt.  G.  R.  Spalding,  1909-11.  E.,  09, 1359;  10, 
1498;  11, 1634. 

Capt.  J.  R.  Slattery,  1912-.    B.,  13, 1852. 

Assistant.    J.  H.  Bacon.    B.,  00, 1976. 

OPEEATIONS. 

1899-00.  160,426  c.  y.  dr.,  00, 1972. 
1900-01.  160,426  c.  y.  dr.,  01, 1738. 
1903-03.    113,232  c.  y.  dr.,  03, 1178. 


1903-04.    113,653  o.  y.  dr.,  04, 1690. 

1905-06.    204,396  c.  y.  dr.,  06, 1218. 

1907-08.    193,951  c.  y.  dr.,  08, 1366. 

1909-10.    92,070  c.  y.  dr.,  10, 1498. 

1910-11.  Cut  through  Racy  Pt.  Shoal  and 
out  through  Orange  Mills  Flats  completed  Jan.  12, 
1911;  total  of  530,937  c.  y.  dr.  by  U.  S.  dr.  Florida, 
11, 1634. 

1911-13.  Dr.  Florida  began  work  at  Tocol 
Cut;  removed  64,899  o.  y.,  making  a  cut  along  e. 
side  of  Chan.  16'  x  60'  x  9,690'  m.  1.  w.,  13, 1852. 

PHTSICAIi  CHABACTEEISTICS. 

Description  of,  00, 1976, 1977. 

PEOJBCTS. 

By  Lt.  Col.  Benyaurd,  chan.  13'  x  200'  through 
shoals  between  Jacksonville  and  Falatka,  Fla.; 
est.,  S120,000,  99, 1601. 

Est.  raised,  1906,  to  $185,000,  06, 314. 

SUE  VETS. 

Sur.  Orange  Mill  Flats  au.  by  Chief  of  Engineers, 
Mar.  30,  1899;  made,  1899,  by  Capt.  McKinstry 
(see  Projects),  (Maps),  00, 1976. 

From  Tocoi  Pt.  fo  Cow  Creek.  01, 1738. 

Of  portions  requiring  imp.,  01, 1738. 

See  St.  Johns  B.,  Palatka  to  Lake  Harney,  10, 
412. 

Ex.  of  cut  through  Tocoi  Shoal,  11, 1634. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  11,  436. 

Reex.  and  sur.  au.  act  June  25, 1910,  of  this  section 
of  R.,  with  view  to  securing  Increased  d.  E.  by 
Capt.  Spalding,  May  29,  1911>  (unlav.),  10,  412; 
18, 570. 

Maps.    00, 1976. 


Part  (d),  P-10  St.  Johns  River,  Fla.;  Palatka  to  Lake  Harney. 


APPBOPEIATIONS. 

1910,  $32,400,10,1600. 

1911,  30,000,  11, 1637. 

1912,  25,000,13,1866. 


Total,    87,400 

COltlMEBCE. 

In  1911,  203,353  t.,  13, 1856. 

"The  commerce  for  the  year  1911  amounted  to 
203,353  short  tons,  an  increase  of  77.8  per  cent  over 
the  tonnage  for  1910,  valued  at  $4,648,667,  and  con- 
sisted principally  of  crate  material,  fertilizers,  fruit, 
grain,  groceries,  logs,  naval  stores,  and  merchan- 
dise. About  75  per  cent  of  the  commerce  consists 
of  logs.  Of  the  commerce  of  the  river  99,166  tons 
comes  from  the  Oklawaha  River  and  passes  down 
the  St.  Johns,  only  from  the  mouth  of  the  Oklawaha 
to  Falatka,  a  distance  of  25  miles. 

"Towns  along  the  river  enjoy  materially  lower 
freight  rates  than  points  not  located  on  the  river, 
but  equal  distances  from  Jacksonville.  The  dif- 
ferences frequently  amoimt  to  50  per  cent."  13, 
532. 

ENGINEERS. 

Cblef  of  Engineers.  B.,  09,  386;  10,  413;  11, 
436;  13,  631. 


In  charge! 

Capt.  G.  R.  S 
1636. 


ilding,  1910-11.    E.,  10, 1499;  11, 
Capt.  J.  R.  Slattery,  1912-.    R,,  13, 1864. 

OPEBATIONS. 

1909-10.  9,710  0.  y.  dr.  and  143  piles  driven  in 
guiding  dikes  at  Volusia  Bar,  10, 1600. 

1010-11.  26,90/  c.  v.  dr.  and  21  old  submerged 
piles  removed  by  US.  dr.  Florida.  56,092  c.  y.  dr. 
from  cutoff  at  Dutchmans  Pt.,  1,333  o.  y.  removed 


from  Florida  Bend,  and  18,862  c.  y.  from  cutoff  at 
Revolving  Bend,  11, 1636. 

1911-13.  36,054  c.  y.  dr.  from  cutoff  at  Florida 
Bend,  completing  work  and  making  chan.  10'  x 
lie  X  960'.  38,667  c.  y.  dr.  from  Coxetters  Bend, 
completing  work  and  making  chan.  lO'xllO'x  990'. 
Chan,  at  Fort  Florida  completed,  a  total  of  28,224 
c.  y.  being  removed,  forming  chan.  10'  x  110'  x  1,800'. 
Shoal  at  Lake  Monroe,  upper  bar,  dr.  removing 
22,916  0.  y.,  forming  chan.  6'  x  110'  x  1,900'.  10,109 
c.  y.  removed  from  Geneva  Ferry  Lower  Shoal, 
forming  chan.  6'  x  110'  x  970'.  13,183  c.  y.  removed 
from  Geneva  Ferry  Upper  Shoal,  completing  work 
and  forming  chan.  6'  x  110'  x  1,300'.  11,862  o.  y. 
dr.  from  Geigers  Shoal,  completing  work  and  form- 
ing Chan.  6'  x  110'  x  1,300\  7,700  c.  y.  dr.  from 
Lemon  Bluff  Shoal,  completing  work  and  forming 
Chan.  6'  x  110'  x  1,100'.  27,699  c.  y.  dr.  from  Lake 
Harney  Lower  Bar,  completing  work  and  forming 
Chan.  5.2'  x  110'  x  2,700'.  Total  of  197,125  c.  y.  re- 
moved on  above  work  by  U.  S.  dr.  Florida,  13, 1854. 

PRIVATE  WOBK. 

Incident  to  constr.  of  br.  at  Geneva  Ferry;  Orange 
County  dr.  between  upper  and  lower  shoals,  13,183 
c.  y.,  forming  chan.  6'  x  110'  x  1,300',  13, 1854. 

PBOJECT. 

By  Capt.  Spalding,  1908,  chan.  8'  x  100',  Palatka 
to  Sanford,  and  5'  Sanford  to  Lake  Harney;  total' 
est.,  $129,600,  and  $6,000  an.  mainten.,2  09,  385; 
au.  act  June  25,  1910,  10,  413. 

SUB  VET. 

Ex.,  Jacksonville  to  Sanford,  and  from  Sanford 
to  Lake  Harney,  and  surs.  from  Palatka  to  Sanford 
and  Sanford  to  Ijake  Harney,  au.  act  Mar.  2,  1907; 
made,  1907-08,  by  DO.,2  09,  385. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  531. 

Map.2 


1  H.  D.  281,  62d,2d. 


iiH.D.  1111, 60th,  2d. 


("See  pp.  14-22  for  "1 
Lexplanations,  etc. J 
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Part  (e),  P-10 


St.  Johns  River,  Fla.,  Lake  George  to  Lake 
Monroe. 


ENGINEERS. 

Chlet  ol  Engineers.    B.,  84, 194. 


In  charge: 

Capt.  J.  C.  1 
Col.  Q.  A.  G 

Assistant.    Lt.  W.  T.  Rossell.    B.,  84, 1139. 


Capt.  J.  C.  Post.    B.,  84, 1138. 
Cot.  Q.  A.  Gillmore.    B.,  84, 1140. 


PLANS. 

By  Col.  Gillmore,  1883,  l.-w.  Chan  d.  o{  6'  at  bends 
by  formation  of  straight  cut-ofEs;  est.,  $43,000,  84, 
1142. 

SUB  VET. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Col.  Qillmore 
(see  Plans),  84, 1138, 1140. 


Part  (f),  P-10      St.  Johns  River,  Fla.,  at  Volusia  Bar. 


APPBOPBIATIONS. 


1880, 

$5,000,80,972. 

1«K1, 

5,600,81,1137. 

1882, 

5,000,82,1200. 

1XH4, 

2,000,84,1136. 

1S8K, 

7,600,86,1137. 

1888, 

500,  88, 1090. 

1890, 

500,  90, 1665. 

1892, 

1,000,93,1370. 

1S94, 

1,000,  95, 1537. 

1S9fi, 

1,000,96,1313. 

1899, 

2,000,99,1602. 

1902, 

2,000,03,1207. 

1904, 

2,000,04,1692. 

1906| 

2,000,  OS,  1297. 

*5,000,  07, 1311. 

190'/, 

2,000,07,1311. 

1908, 

*1,840,  09, 1361  (act  1907), 

19U9, 

5,000,09,1361. 

Total, 

50,840 

COMMEECE. 

Not  large,  but  exercises  controlling  influence  on 
EH.  rates,  03,  268. 
1908,  66,690  t.,  09,  366. 

CONTBACTS. 

1880.  Anderson  &  Blaisdell,  mattress  and 
riprap  constr.,  $2.95  1.  f.,  81, 1137. 

1881.  L.  A.  Cuimingham,  j.  constr.,  brush 
Uiattress,  $1  s.  y.,  and  riprap,  $6  c.  y.,  83, 1201. 

1883.  G.  A.  De  Cottes,  j.  constr.,  mattresses, 
96it  5.  y.;  riprap  St.,  $6.95  o.  y.,  83,  953. 

1884.  Hopkins  &  Le  Baron,  j.  reconstr.,  85, 
2257. 

1886.    I.  A.  Bryan,  j.  constr.,  87, 1218. 

1893.  Marzyck  &  Browne,  dr.,  sot  c.  y.;  re- 
paiting  lender  piling,  $225  ($900),  93, 1650. 

1896.  Flonda  Dredging  Co.,  dr.,  43*  c.  y. 
($3,440),  97, 1561. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  80, 131;  81, 178;  83, 
174;  83,  184;  84,  192;  85,  193;  86,  192;  87,  166; 
88,  146;  89,  166;  90,  149;  91,  187;  93,  184;  93, 
201;  94,  186;  9S,  211;  96,  188;  97,  240;  98,  236; 
99,  271;  00,  310;  01,  337;  03,  267;  03,  274;  04, 
283;  05,  291;  06,  315;  07, 330;  08,  360;  09, 364. 

In  charge: 

Col.  Q.  A.  Gillmore,  1880-85.  E.,  80,  971;  81, 
1136;  88,1198;  83,951;  84, 1134. 

Capt.  W.  T.  Rossell,  1886-86.    &.,  85, 1254. 

Capt.  W.  M.  Black,  1886-92.  R.,  86,  1135;  87, 
1216;  88, 1088;  89, 1308;  90, 1564;  91, 1627. 

Maj.  J.  C.  Mallery,  1892.    B.,  93, 1389. 

Lt.  D'Armit,  1893.    B.,  93, 1648. 

Maj.  T.  H.  Handbury,  1894-95.  B.,  94,  1220; 
96, 1536. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  R.,  96, 
1313;  97,  1560;  98,  1330. 

Capt.C.  H.  McKinstry,  1899.    E.,  99, 1602. 

Capt.  T.  H.  Bees,  1900-01.  E.,  00,  1978;  01, 
1739. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1206. 


Lt.  E.  M.  Ehett.    02,  265. 
Capt.  F.  R.  Shunk,  1903-07.    E.,  03,  1179;  04, 
1692;  (Maj.)  05, 1296;  06, 1219;  07, 1310. 
Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1367. 
Capt.  G.  E.  Spaldmg,  1909.    E.,  09, 1360. 

Assistants: 

Lt.  W.  L.  Fisk.    B.,  81, 1137. 
Capt.  J.  C.  Post.    E.,  83, 1201. 
Capt.  W.  T.  Eossell.    B.,  83,  953. 
A.  W.  Barber.    E.,  86, 1250. 

OPBBATIONS. 

1880-81.  1.950  1.  f.  of  brush  and  st.  j.  built. 
81, 1136. 

1881-83.  1,836 1.  f.  of  mattress;  bottom  course, 
laid  on  line  of  e.  j.,  w.  j.  extended  256';  100  piles 
driven,  83, 120O. 

1883-83.  E.  j.  extended  to  the  bar  by  addi- 
tion of  1,623 1.  f.  of  work;  43  guide  piles  driven,  83, 
952. 

1884-85.  Broken  j)iluig  removed,  gmde  piling 
driven,  and  75  c.  y.  riprap  st.  placed  in  e.  j.,  86, 
1256. 

1886-87.  Js.  TMsed  to  1.  w.  by  brush  fascines 
and  St.,  andTepairs  to  guide  piling,  87, 1217. 

1888-89.  Eepairs  to  pile-fender  system,  89, 
1309. 

1889-90.    100  c.  y.  St.  placed  in  w.  j.,  90, 1565. 

1890-91.  176  t.  of  r.  used  in  repair  of  i.,  91, 
1628.  >  '       ' 

1891-92.    Eepair  of  j.  completed,  92, 1369. 

1892-93.    Fender  piles  repaired,  93, 1649: 

1893-94.    267  c.  y.  dr.,  94,  1221. 

1896-97.    4,242  c.  y.  dr.,  97, 1560. 

1898-00.    Two  rows  of  fender  piles  repaired, 
00,1978. 
1900-01.    Fender  piles  repaired,  01, 1739. 

1904-06.  16,961  c.  y.  dr.  and  38  obstr.  removed, 
06, 1296. 

1906-07.  23,854  c.  y.  dr.  and  8  obstr.  removed, 
07, 1310. 

1907-08.    20,354  c.  y.  dr.,  08, 1367. 

PROJECTS. 

By  Col.  Gillmore,  narrowing  the  existing  chan. 
by  2  converging  brush  and  st.  js.,  starting  from  the 
shore  and  extending  to  the  6'  curve  in  the  lake,  and 
with  such  w.  between  the  ends  as  would  maintain 
d.  of  6'  1.  w.,  Chan,  to  be  further  defined  and  guarded 
by  rows  of  fender  pUes  and  d.  by  dr.  if  necessary 
est.,  $15,000,  80,  972.  Revised,  $25,000,  86,  1135- 
87,1217.  >       ,      ,       ,       o. 

In  1893-94  Maj.  Handbury  est.  $1,000  required 
an.  for  mainten.,  94, 1221. 

In  1895-96,  Lt.  Col.  Benyaurd,  dr.  the  shoal  at 
the  outer  ends  of  the  js.,  96, 1313. 

Lt.  Col.  Benyaurd,  1895-96,  est.  $2,000  would  be 
required  an.  for  mainten.,  96, 1313. 

For  further  reports,  see  "St.  Johns  Elver,  Fla 
Palatka  to  Lake  Harney."  *' 

SUB  VET. 

Sur.,  1894,  showing  6'  d.,  by  Maj.  Handbury,  94, 

Maps.    81, 1136;  83,  952. 


*  Allotment. 
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Part  (g),  P-10      St.  Johns  River  (Upper),  Fla. 


APPROPRIATION. 

1884,  $5,000,  84, 1138. 

Balance  unused,  $304.29,  returned  to  Treas.,  96, 
1312. 


CONTRACT. 

1893.    Marzyck  &  Browne,  dr., 
($4,100),  93, 1650.  ■ 


i  c.  y.,  p.  m. 


ENGINEERS. 

CUef  of  Engineers.  R.,  84, 193;  85, 193;  86, 
191;  87,  156;  88,  143;  91,  196,  1666;  93,  200;  94, 
185;  95,  210;  96, 188. 

In  charge: 

Lt.  Col.  Q.  A.  Gillmore,  1884-85.    R.,  84, 1137. 

Capt.  W.  T.  KosseU,  1885-86.    K.,  86, 1253. 

Capt.  W.  M.  Black,  1886-91.  R.,  86,  1133;  87, 
1219;  88, 1090;  91, 1667. 

Lt.  D'Armit,  1893.    R.,  93, 1646. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1218; 
95, 1534. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896.    R.,  96, 1312. 


OPERATIONS. 

1898-93.    2,006  c.  y.,  p.  m.,  dr.,  93, 1647. 
1893-94.    9,397  0.  y.,  p.  m.,  dr.,  94, 1219. 

PLANS. 

In  1891  Capt.  Black  did  not  consider  upper  E. 
wortliy  of  imp.,  91, 1669. 

PROJECTS. 

By  Lt.  Col.  Gillmore,  1884,  imp.  upper  St.  Johns 
K.  to  get  Chan.  6'  x  100'  by  excavating  curved  cut- 
offs with  dr.,  and  with  closure  dams;  est.,  $38,800, 
84, 1137;  87, 1220. 

Orig.  proj.  modified,  1892,  so  that  funds  available 
could  be  expend,  in  removing  the  worst  points  at 
the  bends  mentioned  in  the  orig.  proj.  instead  of 
openirg  the  cut  through  the  bend  at  Old  Town, 
93, 1647. 

SURVEYS. 

Maps.    95, 1534. 


P-10(h)       ST.  JOHNS 


RIVER    TO 

(Canal.) 


JUPITER   INLET,   FLA. 


ENGINEERS. 

Chief  of  Engineers.    B.,  85, 199. 

In  charge.    Capt.  W.  T.  Rossell.    R.,  85, 1291. 

Assistant.    A.W.Barber.    R.,  85, 1293. 

PLANS. 

Capt.    Kossell,   in    1884,    considered   the   route 
wortiiy  of  imp.  and  recom.  surs.,  85, 1292. 


StTRVET. 

Au.  act  July  5,  1884,  85, 199;  ex.  made  by  Capt. 
EosseU  in  1884,  85, 1291. 


P-33 


OKLAWAHA  (Ocklawaha)  RIVER,  FLA. 


APPROPRIATIONS. 


1835, 

$10,000,  act  Feb.  24. 

1890, 

10,000,91,1621. 

1892, 

1,000,93,1367. 

1894, 

3,000,  95,1538. 

1896, 

3,000,96,1315. 

1899, 

3,000,  99, 1604. 

1902, 

2,000,03,1208. 

1906, 

2,000,05,1299. 

1907, 

15,000,07,1312. 

1909, 

4,000,09,1362. 

1910, 

20,710,  10,1602. 

1912, 

15,000,  13,1856. 

Total, 

88,710 

COMMERCE. 

"Present"  and  prospective  C.  of  R.,  91,  1626; 
98, 1368. 

From  Silver  Spring  Run  to  its  mouth  celebrated 
tor  its  scenery,  wMoh  attracts  thousands  of  tourists 
every  winter.  If  obstr.  were  cleared  large  quan- 
tity of  produce  would  be  shipped  by  water  wliich 
goes  at  dear  rates  by  rail,  95, 1538. 

Average  of  17,000,000'  of  timber  ratted  yearly  in  4 
years,  99, 1606. 

Logging  business  preceding  1899,  the  principal 
industry,  but  conducted  in  such  a  way  as  to  iater- 
tere  with  and  obstr.  other  navigation,  99, 1604. 

Small,  mostly  excursion  SS.  during  winter 
months,  05, 292. 


One  SS.  runs  regularly  the  entire  year,  and  forms 
only  means  of  communication  tor  adjacent  country, 
08,352. 

Revival  of  interest  in  E.  among  business  men; 
completion  of  proj.  would  probably  have  consider- 
able eflfect  on  rates,  09, 366. 

2  SS.  ply  R.  regularly,  carrying  freight,  10,  415. 

1911,  02,206  t,  18, 1857. 

CONTRACTS. 

1907.  Roland  Woodward,  hire  of  dr.  plant,  $40 
per  day,  08, 1370. 

1910.  Merrill-Stevens  Co.,  hire  of  dr.,  $60  per 
day,  10, 1501. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  89, 1360;  91, 186;  93, 
183;  93,  202;  94,  187;  95,  211;  96,  189;  97,  241; 
98,  236;  99,  272;  00,  310;  01,  338;  03,  268;  03, 
275;  04,  284;  05,  292;  06,  315,  332;  07,  331;  08, 
351;  09,366;  10,414;  11,438;  18,533,571. 

Boards.  Special  bd.  appointed  Apr.  15, 1911,  to 
consider  and  make  recom.  concerning  imp.  and 
preservation  of  navigability  of  stream,  met  at 
Jacksonville,  Fla.,  and  recom.  cutoff,  4m.l.  (made 
by  private  enterprise),  for  reclaiming  land  be- 
tween Moss  Blufl  and  a  point  about  10  m.  above 
Silver  Springs  Run,  be  legalized,  and  that  avail- 
able funds  be  expend,  in  constr.  of  a  lock  in  coop- 
eration  with   the   work.    Further   recom.   that 


rSee  pp.  14-22  (or  I 
LeXplanaJions,  etc.J 
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should  available  funds  be  sufBcient,  bar  in  the  K. 
above  Sharps  Ferry  and  below  canal  be  removed, 
the  bends  in  E.  above  dam  be  eased,  and  sucn 
minor  obstr.  as  exist  in  E.  upward  to  Late  Griffin 
be  removed  to  extent  which  should  not  endanger 
late  levels  at  source  ot  stream,  11, 1638. 


In  charge: 

Capt.  W.  M.  Black,  1888-92.  K.,  89,  1360;  91, 
1620. 

Mai.  J.  C.  Mallery,  1892.    B.,  98, 1366. 

Lt.  A.  M.  D'Armit,  1893.    B.,  93, 1661. 

Maj.  T.  H.  Haudbury,  1894-95.  E.,  94,  1221; 
96, 1637. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  B.,  96, 
1314;  97, 1552;  98, 1331. 

Capt.  C.  H.  McKlnstry,  1899.    E.,  99, 1603. 

Capt.  T.  H.  Eees,  1900-01.  E.,  00,  1980;  01, 
1740. 

Capt.  H.  Deakyne,  1902.    E.,  08, 1207. 

Lt.  E.  M.  Rhett,  03,  265. 

Capt.  F.  R.  Shunk,  1903-07.  E.,  03,  1180;  04, 
1693;  (Mai.)  06, 1298;  06, 1220;  07, 1312. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1369. 

Capt.  G.  E.  Spalding,  1909-11.  E.,  09, 1362;  10, 
1501;  11, 1638. 

Capt.  J.  E.  Slattery,  1912-.    E.,  18, 1856. 


Assistants: 

Lt.  D.  D.  Gaillard.    E.,  89,  1361. 
J.  H.  Bacon.    B.,  91, 1621. 
O.  N.  Bio.    E.,  99, 1605. 


OPEEATIONS. 

-  1891-93.    3,880  snags  removed  from  the  chan., 
and  706  trees  cleared  from  the  banks,  93, 1367. 

1898-93.  About  900  snags  and  other  obstr. 
removed  from  the  E.  and  baaks,  93, 1651. 

1895-96.    About  600  obstr.  removed,  96, 1315. 

1898-99.  1,365  snags,  400  c.  y.  sand  and  mud, 
54  c.  y.  r.,  and  2  wrecks  were  removed  from  Chan., 
99, 1604. 

1899-00.  Dr.  Suwanee  overhauled  and  re- 
paired, 00, 

1904-06. 
06, 1298. 

1907-08.  343  c.  y.  r.,  2,840  c.  y.  marl,  8,033  o.  y. 
mud  aud  sand,  1,252  snags,  175  trees,  984  sunken 
logs,  21  floating  islds.,  and  14,670  s.  y.  water  hya- 
cinths removed,  08, 1369. 

1909-10.  11,795  c.  y.  dr.,  771  snags  and  logs, 
and  758  trees  removed,  10, 1502. 

1910-11.  Preparation  of  plans  and  specifica- 
tions tor  look  in  progress,  11, 1638. 

1911-18.  Dam  across  old  E.  at  upper  end  of 
cut-off  constr.    Site  of  dam  cleared  of  snags,  logs. 


321  obstr.  removed  and  710  c.  y,  dr.. 


and  other  obstr.  213  palmetto  piles  out  and  driven 
in  line  of  dam  in  2  rows  and  cut  oil;  space  between 
the  rows  filled  with  brush  and  dSbris  from  sawmill 
near  by,  18, 1866. 

PHTSICAL  CHAEACTBBISTICS. 

Description  of,  89, 1360;  94, 1222;  99, 1605;  01, 
338. 
Table  of  distances,  91, 1623. 
Considerable  scenic  value,  10, 415. 

PLANS. 

By  Capt.  Black,  1889,  3'  chan.,  mouth  to  Lake 
Grimn,  by  removal  of  snags,  logs,  and  overhanging 
trees,  and  cutting  off  bends;  est.,  150,000,  89, 1361. 

PEOJECTS. 

By  Capt.  Black,  1891,  clearing  chan.  between 
Lake  Griffin  and  the  mouth  by  removal  of  snags, 
overhanging  trees,  and  floating  drift;  est.,  $7,500, 
91, 1620. 

In  1892  Maj.  Mallery  recom.  extension  of  imp.  to 
Leesburg  at  the  upper  end  of  Lake  Griffin;  est., 
J15',000,  with  an  an.  outlay  for  mainten.  of  entire 
imp.  of  $1,000,  98, 1367. 

■  By  Lt.  D'Armit,  1892,  removal  of  snags  by  hired 
labor  as  lar  as  available  funds  would  permit,  93, 
1651;  and  continuance  of  imp.  to  Lake  Griffin, 
making  total  cost  of  the  whole  proj.  $26,000,  93, 
1652. 

By  Maj.  Shunk,  1906,  plan  fo;"  imp.,  mouth  to 
Silver  Springs  Eun,  about  62  ms.,  by  removing 
obstrs.  and  de.  chan.  to  6';  est.,  $16,000,  and  $600  an. 
mainten., 1  06,  332;  an.  act  Mar.  2,  1907,  as  modifi- 
cation of  orig.  proj.,  07,  331. 

Enlarged  by  act  1910  to  provide  for  mainten.  of 
lake  levels  at  head  of  stream,  especially  Lake 
Griffin,  10, 415. 

June  15,  1911,  Chief  of  Engineers  an.  prep,  of 
plans  and  specifications  for  lock,  and  proceeding 
with  work  recom.  by  board,  under  restrictions 
necessary  to  properly  guard  interests  of  U.  S.  (see 
Boards),  11, 1638. 


StIEVETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Black,  89, 1360. 

Sur.  made  1891,  by  Capt.  Black,  91, 1621. 

Au.  act  Mar.  3,  1905;  made,  1905-06,  by  Maj. 
Shunk,i  06, 332. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  Okla- 
waha  E.  to  Dora  Lake,  Fla.  (B.  to  come),  13, 571. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 533. 

Maps.  91, 1626. 


P-60 


WEIKWA  (Weikva)  KIVER,  FLA. 


COMMEBCE. 

Future,  probably  important,  86, 1281. 

ENGINEEBS. 

CMel  ot  Engineers.    B.,  86, 199;  08,  369;  13, 
572. 

In  charge: 

Capt.  W.  T.  Eossell.    E.,  86, 1281. 
Maj.  F.  E.  Shunk,  08,  347. 
Capt.  G.  E.  Spalding,  18,  524. 

Assistant.    H.  C.  Miller.    B.,  86, 1282. 


PHTSICAL  CHAEACTEBISTICS. 

Description  of,  86, 1282. 

SUBVEYS. 

Ex.  au.  act  July  5,  1884;  made,  1884,  by  Capt. 
Eossell  (E.  fav.),  86, 1281. 

Pre.  ex.au.  act  Mar.  2, 1907.  B.  by  Maj.  Shunk, 
1907  !(unfav.),  08,369. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911, 18, 672. 


1  H.  D.  782,  59th,  1st. 


2  H.  D.  632,  60th,  1st. 
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P-84 


ST.  AUGUSTINE  HARBOR,  FLA.' 


APPROPRIATIONS. 

Seawalls: 

1829,  S300. 00  (sur. ),  act  Mar.  2. 

1834,  2. 84,  act  June  27. 

1852,        3, 000. 00,  act  Aug.  30. 


Total, 

3,302.84 

Harbor: 

1841, 

$15,000.00,  act  Mar.  3. 

1841, 

6,000.00,  act  Sept.  9. 

1845, 

5,266.96,  act  Mar.  3. 

1849, 

5,000.00,  act  Mar.  3. 

1888, 

35,000.00,89,1311. 

1890, 

20,000.00,90,1570. 

1892, 

10,000.00,92,1373. 

1894, 

6,000.00,96,1540. 

Total,  101,266.96 

COMMERCE. 

C.  requirements  of  St.  Augustine,  SS,  1126, 1142. 
Practically  none,  imp.  not  designed  to  effect 
character  or  amount  of  C,  01, 339. 


CONTRACT. 

1893.    I.  H.  Hathaway  &  Co., 
(S4,110),  93, 1655.  . 


$2.74  s.  t. 


ENGINEERS. 

Cliiet  of  Engineers.  R.,  66,  7;  85,  199;  87, 
162;  88,  145,  151;  89,  167,  1312;  90,  149,  426;  91, 
188,  195,  1671;  93,  185;  93,  203;  94,  187;  96,  212; 
96,  190;  97,  242;  98,  237;  99,  273;  00,  311;  01, 
338;  03,  269;  03,  275;  04,  284;  10,  435;  11,  464; 
13,  569. 

Boards: 

Convened,  St.  Augustine,  Jan.  31,  1889,  by  S.  O. 
No.  60,  to  ex.  and  R.  mon  Capt.  Black's  proj.  for 
imp.  R.,  89,  1313.  (Col.  Abbot,  Lt.  Col.  Hains, 
and  Capt.  Bixby.) 

Convened,  St.  Augustine,  ria.,  Jan.  26,  1891,  by 
S.  O.  No.  3,  to  R.  upon  the  estab.  of  H.  lines.  R., 
91, 1687.  (Capt.  Black  and  Lts.  Carter  and  Gail- 
lard.) 

In  charge: 

Capt.  W.  T.  Rossell.    R.,  85, 1282. 

Capt.  W.  M.  Black,  1886-92.  B.,  88,  1123;  89, 
1309;  90, 1566,  1577;  91, 1630, 1671, 1685. 

Maj.  J.  C.  Mallery,  1892.    R.,  93, 1371. 

lit.  A.  M.  D'Armit,  1893.    R.,  93, 1653. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1223; 
95, 1539. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  R.,  96, 
1316;  97, 1653;  98, 1332. 

Capt.  C.  H.  McKlnstry,  1899.    B.,  99, 1607. 

Capt.  T.  H.  Rees,  1900.    R.,  00,  1981;  01,  1741. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1208. 

Lt.  E.  M.  Ehett,  02,  265. 

Capt.  F.  K.  Shunk,  1903-.  R.,  03,  1181;  04, 
1694. 

Capt.  G.  E.  Spalding,  10,  407;  11,  430;  13,  524. 

Assistants: 

A.W.Barber.    R.,  86, 1283. 
Lt.  D.  D.  Gaillard.    R.,  88,  1145;  90,  1571;  91, 
1635. 


OPERATIONS. 

1889-90.  3  groins  and  290  1.  f.  of  sand  catch 
buUt  by  hired  labor,  90, 1567. 

1890-91.  Groin  No.  2  extended  seaward,  and 
groins  4  and  5,  aggregating  988  1.  f.  of  new  work, 
built,  91, 1631. 

1891-92.  327  I.  f.  of  sheet  pile  wing  dam  built 
to  protect  the  beach  from  erosion  in  the  vicinity  of 
grom  No.  4,  92, 1372. 

1892-93.  7,245  1.  f.  fascines  and  1,655  s.  t.  St. 
placed  in  groins  Nos.  6  and  7,  93, 1655. 

1893-94.  Groins  Nos.  6  and  7  completed,  94, 
1225. 

1901-02.  Timber  dam,  440'  1.,  and  4  wings, 
100'  each,  built  tor  sand  catches,  02, 1209. 

1902-03.  4,893  c.  y.  sand  impounded  in  1.  of 
330'  by  sand  catches;  encroachment  of  sea  stopped; 
work  regarded  as  finished,  03, 1181. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  St.  Augustine  H.  and  vicinity, 
88, 1123, 1129. 

Tides  and  tidal  flow,  88, 1131, 1149. 

Soundings,  borings,  Chan,  gauging,  measure- 
ment of  current  velocities,  and  of  direction  and 
velocity  of  winds,  88, 1146, 1153. 

Observations  on  wave  action  at  St.  Augustine 
H.,  91, 1635. 

Break  in  shore  line  by  wave  action,  near  groin 
No.  4,  02, 1209. 

PLANS.    (See  Projects.) 

In  1884  Capt.  Rossell  considered  that  the  H.  waa 
ample  for  the  existing  requirements  of  C,  86, 1282.- 

After  ex.,  1891,  Capt.  Black  did  not  consider  the 
H.  worthy  of  imp.  to  the  extent  of  joining  a  deep- 
sea  Chan,  through  the  outer  and  inner  H.  bars,  91, 
1672. 

PROJECTS.    (See  Plans.) 

By  Capt.  Black,  1887,  chan.  tluough  the  bar  at 
the  entrance  to  St.  Augustine  H.,  giving  d.  of  16' 
with  2  converging  brush  and  riprap  js.,  one  ex- 
tending from  North  Beach  and  the  other  from  St. 
Anastasia  Isld.;  est.,  $1,467,888,  88, 1142. 

Approved  by  BE,,  1889,  with  the  recom.  that 
$36,000  be  applied  to  the  constr.  of  St.  protection  on 
Anastasia  Isld.  and  North  Pt.  (Col.  Abbot,  Lt.  Col. 
Hains,  and  Capt.  Bixby),  89, 1316. 

Revised  est.  of  cost  submitted,  1893,  by  Lt. 
D'Armit,  making  the  total  est.  cost  of  the  imp. 
$96,000,93,1654.    y 

By  Capt.  Deakyne,  1902,  timber  dam  to  prevent 
further  erosion  near  groin  No.  4;  est.,  S6,000,  03, 
1209. 

StJRVETS. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Rossell, 
86, 1282  (see  Plans);  87, 162. 

Ex.  au.  act  Aug.  6, 1886,-87, 162;  sur.  made,  1887, 
by  Capt.  Black,  88, 1128. 

Ex.  for  deepHSea  chan.  through  outer  and  inner 
H.  bars  au.  act  Sept.  19, 1890;  made,  1891,  by  Capt. 
Black  (see  Plans),  91, 1671. 

Eesur.  made,  1892,  on  which  to  base  a  proj.  for 
expend,  of  app.  of  1892,  made  by  Lt.  D'Armit,  93, 
1664. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  with  view 
to  constr.  necessary  sea  walls,  and  also  providing 
Chan.  16'  x  300',  city  of  St.  Augustine  to  ocean,  10, 
435;  11,  464.  R.  by  Capt.  Spalding,  Apr.  1,  1909, 
and  June  8, 191ia  (nnfav.),  13, 569. 

Maps.2    88, 1142;  89, 1316;  91, 1634;  93, 1664. 


P-95  MOSQUITO     INLET,      FLA. 

Smyrna.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  10, 434. 

In  charge.    Capt.  Q.  R.  Spalding,  10, 407. 


(Channel     to    New 


SUB  VET. 

Ex.  to  New  Smyrna  au.  act  Mar.  3,  1909.    R., 
Capt.  Spalding  (unfav.),s  10,  434. 


1  Sur.— R.,  Apr.  5, 1830;  est.,  $36,600  and  $772,090.    (H.  D.  482,  65th,  2d.) 
8  H.  D.  362, 61st,  id. 


sH.  D.6S0,  62d,  2d. 


[See  PI).  14-22  for  I 
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P-107(a) 


CAPE  CANAVERAL,  FLA. 


COMMEECE. 

No  d.-w.  H.  on  the  s.  coast  s.  of  Port  Eoyal, 
N.  C;  H.  at  Cape  Canaveral  would  te  of  great 
advantage  to  the  phosphate  interests  of  the  locality, 
to  the  Navy,  and  to  the  merchant  marine,  93, 1081; 
9S,  1609. 

ENGINEERS. 

CUet  of  Engineers.    B.,  93,  211;  95,  222. 

In  charge: 

Lt.  A.  M.  D'  A-rmit,  1893.    R.,  93, 1681. 
Maj.  T.  H.  Handbury,  1895.    B,.,  96, 1604. 

PHTSICAI,  CHABACTEBISTICS. 

Detailed  description  of  (see  Commerce),  93, 1682: 
95, 160S. 
Currents  and  tides,  95,  1605,  1606. 


PROJECTS. 

Maj.  Handbury,  1895,  est.  $7,460,970  to  constr.  a 
break'r  2i  m.  1.,  and  $4,091,010  for  works  to  protect 
a  small  area  to  accommodate  25  firsfcolass  vessels 
and  500  small  coasting  vessels,  95, 1604. 

Ex.  for  H.  at  Cape  Canaveral  au.  act  July  13, 1892; 
made  by  Maj.  MaUery,  1892  (R.  fav.),  93, 1681. 

Sur.  of  the  same  locality  au  act  Aug.  17,  1894; 
made,  1895,  by  Maj.  Handbury  (see  Projects),  95, 
1604. 


P-112  INDIAN  RIVER,  FLA.,  AND  CONNECTING  WATER- 

WAYS.i 


APPROPRIATIONS. 


1844, 

31, 500,  act  June  15. 

1852, 

6,000,  act  Aug.  30. 

1892, 

15,000,93,1657. 

1894-95, 

2  20,000,95,1545. 

1896, 

2  7,600,96,1320. 

1896, 

600,  96, 1319. 

1899, 

2  5,000,99,1609. 

1900, 

*1,000,  01, 1744. 

1902, 

2,000,03,1211. 

1905, 

20,000,06,1300. 

1907, 

9,000,07,1313. 
*5;000}08'13'1'«'"3<'7- 

1908/ 

1909, 

4,000,  09, 1364. 

1909, 

*2,000,  09, 1364,  act  1905. 

1910, 

13,000,10,1504. 

Total,        115,500 

COMMERCE. 

Present  and  prospective  C.  of  the  locality,  83, 
1242;  85, 1291;  91,  1674. 

Jupiter  Inlet  of  no  particular  value  from  a  C. 
point  of  view,  97, 1568. 

Decreased  by  extension  of  RR.;  boat  line  no 
longer  operating,  03,  270. 

R.  chiefly  used  by  small  local  SS.,  launches,  and 
sailing  vessels,  06,  293. 

No  effect  on  rates,  as  there  is  no  connection  with 
d.-w.  port;  R.  much  used  for  transportation  of 
fruit  and  .vegetables  to  nearest  ER.  stations,  effect- 
ing considerable  saving  to  producers;  is  also  im- 
portant link  in  waterway  along  e.  coast,  and  much 
used  by  vessels  trading  between  Lake  Worth  and 
Jacksonville,  09, 367;  13,  536. 

In  1911,  11,600±  t.,  mostly  fruit,  vegetables,  and 
lumber,  13, 1859. 

CONTRACTS. 

Hillsboro  Dredging  Co.,  dr.  about  82,000  o.  y., 
184  c.  y.  (Great  Pocket  and  Peeks  Lake,  Pla.),  11, 
1639,  41. 

ENGINEERS. 

Cbiet  ol  Engineers.  R.,  66,  7;  83,  176;  84, 
194;  85,  199;  87,  162;  91,  195,  1673;  93,  203;  94, 
188;  96,  213;  96,  190;  97,  242;  98,  238;  99,  273; 
00,  312;  01,  339;  03,  269;  03,  276;  04,  285;  06, 
293;  06,  316,  332;  07,  332;  08,  352;  09,  366,  386; 
10,415;  11,440;  13,636. 


In  charge: 

Col.  Q.  A.  Gillmore.    R.,  83, 1229;  84, 1144. 

Capt.  J.  C.  Post.    R.,  84, 1143. 

Capt.  W.  Eossell.    B.,  85, 1287, 1288. 

Capt.  W.  M.  Black,  1887-91.  R.,  87,  1261;  91, 
1673. 

Lt.  A.  M.  D'Armit,  1893.    B.,  93, 1656. 

Maj.  T.  H.  Handbury,  1894-96.  R.,  94,  1226; 
96, 1541. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.    R.,  96, 
1318;  97, 1564,  1568;  98, 1333. 

Capt.  C.  H.  McEjnstry,  1899.    R.,  99, 1608. 

Capt.  T.  H.  Eees,  1900-01.  R.,  00,  1982;  01, 
1742. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1210. 

Lt.  E.  M.  Rhett,  03,  265. 

Capt.  F.  E.  Shunk,  1903-07.  R.,  03,  1181;  04, 
1694;  (MajO  06, 1299;  06, 1220;  07, 1312. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1370. 

Capt.  G.  R.  Spalding,  1909-11.  R.,  09, 1363;  10, 
1503'  11  1639. 

Capt.  J.  R.  Slattery,  1912-.    R.,  13, 1857. 

Assistants: 

J.  P.  Le  Baron.    B.,  83, 1233. 
A.  W.  Barber.    B.,  85, 1293. 
Lt.  D'Armit.    B.,  94, 1228. 
J.  W.  Sackett.    B.,  94, 1229. 

LEGAL  PEOCEEDINGS. 

Comp.  of  the  Treas.  In  1896-97  decided  that  the 
app.  of  1896  could  not  be  used  for  training  wall  at 
Negro  Cut,  97, 1664. 

OPEBATIONS.3 

1894-96.    66,666  c.  y.  dr.,  95, 1642. 

1895-96.    70,486  c.  y.  dr.,  96,  1319. 

1896-97.    23,097  c.  y.  dr.,  97, 1654. 

1900-01.  1,987  0.  y.  dr.  from  Negro  Cut;  as- 
sisted people  of  locality  in  opening  Jupiter  Inlet 
01,1743. 

1901-03.  37,104  c.  y.  dr.  and  2  training  walls 
buUt,  560'  and  880'  1.,  in  Negro  Cut,  03, 1210. 

1905-06.  78,694  c.  y.  dr.  between  Goat  Isld. 
and  Jupiter  Inlet,  06, 1220. 

1907-08.  146,592  c.  y.  dr.  between  Goat  Isld. 
and  Jupiter  Inlet,  08, 1370. 

1908-09.  Chan,  marked  between  Goat  Isld. 
and  Jupiter  Inlet,  and  preparations  made  to  open 
Jupiter  Inlet,  09, 1363. 

1909-10.  5,050  c.  y.  excavated  from  trench, 
and  embankment  of  sand  bags  and  dam  built  in 


*  Allotment. 

1  Indian  E.,  Fla.,  to  Mosquito  Lagoon:  Sur.— B,,  July  20,  1845;  est.,  $6,600;  Jan.  6,  1856,  est.,   $5,000. 

2  Negro  Cut. 

'  History  of  previous  operations  toward  the  constr.  of  a  canal  connecting  lodian  R .  with  Mosquito  Lagoon 
S3, 1229, 1233;  84, 1148. 
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unsuccessful  attempt  to  open  Jupiter  Inlet,  10, 

1911-18.  64,663  c.  J.  dr.  from  outrOfE  from 
Great  Pooket  to  Pecks  L.,  13,  1857.  1,088  c.  y. 
removed  from  shoal  near  Long  Pt.,  12, 1858. 

PHTSICAI,  CHAB.ACTEBISTICS. 

Description,  83,  1234;  84,  1146;  83,  1288;  91, 
1674.  . 

Description  of,  vicinity  of  Negro  Cut,  94,  1229; 
95, 1644,  1645;  vicinity  of  Jupiter  Inlet,  96,  1319; 
97, 1568. 

Borings,  94, 1229. 

Jupiter  Inlet  closed,  01, 1743;  09, 1363;  10, 1503. 

St.  Lucie  Inlet  more  than  J  m.  w.,  11, 1640. 

Shoaling,  13, 1857. 

I.  B.  is  a  shallow  sheet  of  water  on  e.  coast  of 
Fla.,  between  mainland  and  the  Keys,  extending 
from  a  slight  distance  n.  of  TitusviUe  to  Jupiter 
Inlet,  140±  m.  Avr.  w.,  IJ  m.  Not  a  E.,  but  a 
tidal  sound.  Forms  part  of  intracostal  canals 
along  e.  coast  of  Fla.  D.  before  imp.,  2J',  13,  535. 
St.  Lucie  Inlet  artificial  opening  made  into  ocean 
1892;  cause  filling  of  chan.  in  sound.  Goat  Creek, 
77  m.  from  Jupiter  Inlet,  13,  636. 

PLANS.    (See  Projects.) 

By  Col.  Gillmore,  1881,  enlargement  of  the  sec- 
tion of  the  existing  canal  from  Mosquito  Lagoon  to 
Indian  E.  to  60'  x  4J';  est.,  166,000,  83, 1231,  1232, 
1238, 1241;  84, 1143. 

Modified  in  1884  and  est.  increased  to  $68,800,  84, 
1146;  85, 1292. 

By  Capt.  Bossell,  1884,  imp.  of  the  entrance  to 
Mosquito  Inlet,  by  js.;  est.,  8500,000  to  $760,000, 
86, 1290. 

In  1887  Capt.  Black  did  not  consider  the  imp.  of 
Chan,  from  Haulover  on  Indian  E.  to  Gilberts  Bar 
worthy  of  imp.,  87, 1261. 

In  1891  Capt.  Black  reported  locality  worthy  of 
imp.  on  condition  that  the  Florida  Coast  Line 
Canal  &  Transportation  Co.  surrender  to  the  U.  S. 
all  rights  held  under  State  charter,  91, 1675. 

PRIVATE  (COKPORATE)  WORK. 

The  Florida  Coast  Line  Canal  &  Transportation 
Co.  up  to  1892-93  had  dr.  23  cuts  across  shoals  In  the 
E.,  making  a  continuous  navigable  chan.  5'  x  50' 
1.  w.,  93, 1656. 

Description  of  the  work  done  by  the  co. ,  96, 1322. 

Citizens  of  locality  in  conjunction  with  U.  S. 
opened  Jupiter  Inlet,  01,  1743;  citizens  of  locality 
opened  Inlet  without  assistance  of  U.  S.,  09, 1363. 

84,220  c.  y.  dr.  by  Florida  Coast  Line  Canal  & 
Transportation  Co.  from  passage  between  Jupiter 
Inlet  and  Biscayne  B.,  03, 1211. 

PROJECTS.    (See  Plans.) 

By  Capt.  Black,  1891,  continuous  chan.  5'  x  75' 
1.  w.,  except  in  the  bends  where  various  w.  might 


be  required,  by  w.  the  cuts  of  the  canal  co.  and 
making  new  outs  wherever  needed;  and  for  the 
removal  of  mangroves  in  the  narrows;  est.,  $44,000, 
no  money  to  be  expend,  imtil  the  canal  co.  should 
surrender  its  charter  rights  along  the  route  of  the 
R.,  93,  1666,  1657.  A  proj.  was  submitted  in  1894 
for  the  expend,  of  the  app.  of  1894  for  the  above 
work,  the  work  to  be  done  oy  the  U.S.  plant;  proj. 
submitted  by  Maj.  Handbury,  95, 1544. 

In  1893  Maj.  Handbury  est.  that  It  would  cost 
$32,795  to  make  a  chan.  6'  x  100'  through  Negro 
Cut,  and  for  training  wall  for  its  protection;  and 
submitted  a  proj.  for  the  work,  the  U.  S.  plant  to 
do  the  dr.,  94, 1228;  96, 1545. 

By  Lt.  Col.  BenyauTd,  1896,  opening  at  Jupiter 
Inlet  2'  X  40'  1.  w.;  est.,  $500,  97, 1554. 

Capt.  Spalding  recom.,  1910,  that  further  effort 
to  keep  Jupiter  Inlet  open  be  abandoned,  10, 1603. 

Funds  being  barely  sufficient  to  make  the  re- 
quired w.  of  chan..  Chief  of  Engineers,  July  6, 1911, 
au.  increase  of  $20,000  in  orig.  est.  for  completion, 
11, 1640. 

Owing  to  w.  of  St.  Lucie  Inlet,  the  chan.  filled 
with  sand  and  became  impossible  to  maintain;  to 
obviate  these  conditions  a  chan.  between  Great 
Pocket  and  Pecks  Lake  was  dug,  13, 636. 

SURVEYS. 

Between  Indian  E.  and  Mosquito  Lagoon,  au. 
act  July  14,  1880;  made  by  Col.  Gilhnore,  83, 1229. 

Sur.  of  same  locality  au.  act  Aug.  2,  1882;  made 
by  Col.  GiUmore,  84, 1143, 1144. 

For  line  of  inland  communication  from  St.  Johns 
E.  to  Jupiter  Inlet  via  Mosquito  Lagoon,  au.  act 
July  5, 1884;  made  by  Capt.  Eossell,  85, 1291. 

Of  Mosquito  Inlet  au.  act  July  6,  1884;  made  by 
Capt.  Eossell,  85, 1288. 

Ex.  of  chan.  from  Haulover  on  Indian  E.  to 
Gilberts  Bar  au.  act  Aug.  5,  1886;  made  by  Capt. 
Black,  87, 1261. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Black,  91, 1673. 

Ex.  by  Maj.  Handbury;  made,  1893,  au.  by 
Senate  resol.  of  1893,  to  deter,  cost  of  dr.  chan. 
through  Negro  Cut,  94,  1227;  and  again  in  1897, 
by  Lt.  Col.  Benyaurd  (see  Proj.),  97, 1668. 

Ex.  Jupiter  Inlet  made,  1896,  by  Lt.  Col.  Ben- 
yaurd, 96, 1319. 

Ex.  Jupiter  Inlet  au.  a«t  Jime  3, 1896;  made,  1897, 
by  Lt.  Col.  Benyaurd  (R.  unfav.),  97, 1669. 

OfNegroCut,  01, 1743. 

Of  Sebastian  Itdet  au.  aot  Mar.  3,  1905;  made, 
1905,  by  Maj.  Shunk  (B.  unfav.),i  06,  332. 

Ex.  Fort  Pierce  to  Sewalls  Pt.  au.  act  Mar.  3, 
1909;  made,  1909,  by  Capt.  Spalding  (B.  unlav.),2 
09, 386. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 536. 


P-135(a) 


ST.  LUCIE  INLET  AND  RIVER,  FLA. 


COMMERCE. 

Description  of,  96, 1666;  98, 1360. 

ENGINEERS. 

Chief  of  Engineers.    R.,  96,  221;  98,  246;  09; 
386;  13, 670,  571. 
In  cbarge: 

Maj.  T.  H.  Handbury,  1895.    B.,  96, 1564. 
Lt.  Col.  W.  H.  H.  Benyaurd,  1898.    R.,  98, 1348. 
Capt.  G.  E.  Spalding,  R.,  09,  359;  13,  524. 
Assistant.    J.  H.  Bacon.    B.,  98, 1352. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 1565;  98, 1349. 
The  iiuet  is  an  artificial  opening  through  a  strip 
of  sand  separating  Indian  E.  on  the  e.  coast  of 


Florida  from  the  Atlantic  Ocean.    The  E.  is  a  tribu- 
tary of  Indian  E.,  having  a  navigable  d.  of  from 
11'  to  18'.    95, 1564-1666. 
Tide  and  current  observations,  98, 1366. 

PROJECTS. 

In  1898  Lt.  Col.  Benyaurd  est.  that  it  would  cost 
$347,000  for  a  break'r  at  the  bar  at  the  inlet  as  far 
as  the  18'  contour  and  $729,000  as  far  as  the  24'  con- 
tour; that  it  would  cost  $24,600  to  secure,  by  dr., 
a  w.  of  200'  and  8'  d.,  $230,600  to  secure  10'  d.,  and 
$484,000  to  secure  12'  d.,  98, 1348, 1349. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Handbury  (R.  lav.),  96, 1664. 


>  H.  D.  868,  59th,  1st. 


'  H.  D.  75, 61st,  1st. 


rSee  pp.  14-22  for  I 
Lcxplanatlons,  etc.J 
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Sur.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Ben- 
yaurd,  1898  (B.  fav.;  see  Projects),  98, 1349. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907.  E.  by 
Maj.  Sbunk,  July  19,  1907,  and  by  Capt.  Spalding, 
Oct.  1,  1908,  with  plan  for  imp.,  providing  local 
interests  contribute  share  of  cost;  est.,  11,400,000 1 
09, 386. 

B.  by  BERH.,  Mar.  7,  1910,  requested  by  Sen. 
Comm.  Cost  for  ohan.  12'  x  150',  1285,000.  As  a 
sur.  for  an  inland  waterway  has  been  au.  at  this 
locality,  BERH.  considers  it  iaadvisable  to  recom. 
imp  .2 


Pre.  ex.  of  Gilberts  Bar  au.  act  June  25,  1910. 
B.  by  Capt.  Spalding,  Sept.  22,  19101  s  (imp.  by 
U.  S.  recom.,  IS,  670. 

Pre.  ex.  of  inlet  au.  act  Feb.  27,  1911,  with  view 
to  obtaining  d.  of  from  12'  to  14'.  B.  Ijy  Capt. 
Spalding,  Aug.  29,  1911*  (unfav.,  but  immediate 
expend,  of  about  $300,000  for  excavating  cut  of  18' 
center  d.  across  obstr.  r.  and  ocean  bar  is  advisable 
as  preliminary  step  to  securing  later  the  full  proj. 
Chan,  of  18'  d.  over  200'  w.  from  ocean  to  Sewalls 
Pt.),  la,  571. 


P-136 


JUPITER  INLET,  FLA. 


ENGINEEBS. 
Cblef  ol  Engineers.    B.,  13,  570. 
In  charge.    Capt.  G.  E.  Spalding,  13,  524. 


STJEVET. 

Pre.  ex.  au.  act  June  25,  1910.    E.,  Capt.  Spald- 
ing, Sept.  20, 1910  (unfav.),6 18, 670. 


P-146 


PALM  BEACH,  FLA. 


COMMEBCE. 

Description  .of,  97, 1588. 

ENGINEEBS. 

CUet  of  Engineers.    B.,  97,  252. 

In  cUarge.    Lt.  Col.  W.  H.  H.  Benyaurd, 
B.,  97, 1586. 

PHTSICAX  CHABACTEEISTICS. 

Description  of,  97, 1586. 


1897. 


PBOJECTS. 

In  1897  Lt.  Col.  Benyaurd  est.  $600,000  to  constr. 
break'r  on  the  reef  extendiug  some  200'  or  300'  n. 
of  the  ocean  pier,  and  s.  some  1,000'  to  1,600',  a  cut 
through  the  reef  near  and  beyond  the  s.  end  of  the 
break'r,  and  to  dr.  a  basin  inside,  97, 1586. 


SUB  VET. 

Sur.  au.  act  June  3,  ] 
yaurd,  1897,  97, 1685. 


;  made  by  Lt.  Col.  Ben- 


P-153 

ENGINEEBS. 

Chief  of  Engineers.    B.,  09, 386. 
In  charge.    Capt.  G.  E.  Spalding. 


NEW  RIVER,  FLA. 


B.,  09,  i 


SUB  VET. 

Ex.  to  20'  at  cut-ofl  near  mouth,  with  js.  to  pro- 
tect same,  au.  act  Mar.  3, 1909.  B.,  Capt.  Spaldme" 
(unfav.),  09,  386. 


P-159 


BISCAYNE  BAY  (Miami),  FLA. 


APFBOPBIATIONS. 

1896,   '$1,500,  act  Feb.  26. 


1902, 
1903, 
1905, 
1907, 
1908/ 
1909, 
1910, 
1912, 


50,000,03,1213. 
260,000,03,1183. 
8  10,000,06,1221. 
100,000,07,1314. 
119,000,08,1372. 

27,000,09,1365.. 
6,000, 10, 1506  (mainten.). 
100,000,13,1860. 


Total,  » 662, 500  ($661,001.50— omitting  Item 
1896,  and  adding  sales— 13, 
1860). 

COMMEBCE. 

Description  of,  95,  1569;  00,  1990,  1994;  11,  442. 

In  1895  the  apparent  value  of  the  C.  warranted  a 
stn.,  95,  1570.  In  1897  the  C.  statistics  were  not 
sufficiently  definite  to  determine  what  benefit 
Would  be  derived  by  an  imp.  of  the  B.  by  U.  S.,  97, 
1592. 

Value,  1905,  $614,710,  06,  295;  about  $1,000,000 
in  1910.    11,  442, 


Schooner  line  estab.  between  MiaTni  and  New 
York,  etc.,  06, 318. 

Steamers  operating  between  Jacksonvflle  and 
Havana  make  Miami  a  port  of  call,  09,  368. 

Imp.  resulted  in  a  reduntion  of  rates  of  60% 
by  a  large  share  of  C ,  going  b/  way  of  Cape  Florida, 
10,  442,  1607. 

Traffic,  1911,  220,000 1.,  13, 1861. 

CONTBACTS. 

1903.  P.  S.  Eoss  (Inc.),  dr.,  sand  at  24*  and  r. 
at  $1.78  c.  v.;  and  break'r  constr.,  hard  r.  at  $5.50 
t.,  and  coral  r.  at  $2.60  c.  y.,  04, 1696. 

1906.  E.  G.  Eoss,  placing  riprap  in  threatened 
breach  of  break'r,  $2.90  c.  y .,  06, 1222. 

1907.  P.  S.  Eoss  (Inc.),  (supple.),  suspension 
of  work  untU  more  fav.  conditions,  on  account  of 
dr.  cut  filling  in  almost  as  fast  as  material  was  dr., 
07, 1313. 

1907.  E.  G.  Eoss,  building  s.  and  extending 
n.  j.,  hearting  at  $2.20  c.  y.  and  capping  at  $5  t.,  08, 
1372, 1373. 

1910.  E.  G.  Eoss,  limest.  lor  revet,  purposes, 
$3.40  c.  y.,  10, 1505. 


1  H.  D.  1312, 60th,  2d. 

2Sen.  D.423,  61st,2d. 

8H.D.471,62d,2d. 

4  H.  D.  675,  62d,  2d. 

»  H.  D.  257, 62d,  2d. 

«  H.  D.  70,  61st,  1st. 

'  Sur.  of  Biscayne  B.  and  Palm  Beach. 

s  Allotment:  Bmer.  E.-H.  App.,  Mar.  3, 1905,  for  shore  protection. 

« Including  $1,500  app.  by  act  Feb.  26, 1896,  lor  sur.  of  Biscayne  B .  and  Palm  Beach. 
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1910.  Southern  Dredging  Co.,  dr.  and  r.  re- 
moval, 250  e.  y.  for  sand  and  $2.44  c.  y.  for  r.,  11, 
1642. 

1911.  Roderick  G.  Ross,  St.,  S2.93  c.  y.,  11, 
1643. 

DNGINEERS. 

Chief  of  Engineers.  R.,  95,  221;  97,  252;  00, 
316;  03,  271;  03,  277;  04,  286;  06,  294;  06,  317; 
07,  332;  08,  353;  09,  368;  10,  416;  11,  441;  13, 
636,  570. 

Boards.  Convened,  Sti  Augustine,  Fla.,  Mar 
29,  1899,  by  S.  O.  No.  14^  Mar.  16,  1899,  to  ex.  and 
report  upon  the  respective  routes  from  Miami  to 
the  sea,  by  Norris  Cut,,  Bear  Cut,  and  Cape  Florida 
Entrance,  resp.,  with  reference  to  the  most  feasible 
route  and  the  cost  of  providing  a  Chan.  18'  d.  and  of 
suitable  w.,  with  a  view  to  ascertain  the  desira- 
bility of  imp.  the  same.    B.,  00, 1987. 

(Maj.  W.  T.  Rossell,  Capts.  C.  E.  Gillette  (re- 
placing Lt.  Col.  W.  H.  HV  Benyaurd,  deceased), 
and  C.  H.  MoKinstry.) 

In  charge: 

Mai.  T.  H.  Handbury,  1895.    B.,  95, 1567. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    E.,  97, 1688. 

Capt.  C.  H.  McKmstry,  1899.    B.,  00, 1986. 

Capt.  H.  Deakyne,  1902.    B.,  03, 1212. 

Lt.  E.  M.  Rhett,  03,  265. 

Capt.  P.  R.  Shunk,  1903-07.  E.,  03,  1182;  04, 
1695;  (Maj.)  05, 1300;  06, 1221;  07, 1313. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1371. 

Capt.  G.  R.  Spalding,  1909-11.  E.,  09, 1364;  10, 
1505;  11, 1642. 

Capt.  J.  R.  Slattery,  1912-.    B.,  13, 1859. 

Assistants: 

J.  W.  Sackett.    E.,  97, 1692. 

O.  N.  Bie.    E.,  97, 1594. 

J.  H.  Bacon.    B.,  00, 2000, 2002. 

LEGAL  PBOCEEDINGS. 

42.6  acres  acquired  by  U.S.  through  condemna- 
tion proceedings  in  U.  S.  Circuit  Court;  considera- 
tion, $12,780,  OS,  1300. 

OPEBATIONS. 

1903-04.  8,609.7  c.  y.  coral  r.  placed  as  heart 
for  proposed  break'r  1,080'  1.  with  an  average  crest 
w.  of  20'  at  height  of  m.  1.  w.,  04, 1695. 

1904-05.  9,784.1  o.  y.  coral  r.  and  4,760.53  t. 
granite  r.  placed;  and  95,699.8  c.  y.  soft  material 
and  10,092.4  c.  y.  r.  removed,  forming  chan.  1,745' 
1.,  6'-14'  d.,  and  120'-200'  w.,  06, 1300. 

1905-06.  2,613.6  c.  y.  sand,  and  32,120.5  0.  y. 
r.  removed,  and  3,010.3  c.  y.  coral  r.  used  in  closing 
breach  in  break'r,  06, 1221. 

1906-07.  Work  under  contract  with  P.  S. 
Ross  suspended  Aug.  31,  1906,  until  conditions 
more  fav.;  92.4  o.  y.  sand  and  2,298.8  c.  y.  r.  re- 
moved, 07, 1313. 

1907-08.  20,726.3  c.  y.  hearting  placed  In  s.  j. 
and  13,718.5c.  y.  inn.  j.,  08, 1372. 

1908-09.  1,556.3  t.  hearting  and  7,323.28  t. 
granite  capping  placed  in  s.  j.  and  404.9  c.  y.  heart- 
ing and  3,220.8  t.  granite  capping  in  n.  j.;  1,298.1 
c.  y.  limest.  used  to  revet  s.  shore  inside  of  j.  and 
2,403.3  c.  y.  placed  along  inner  portion  of  n.  j.,  09, 
1364. 

1909-10.  42,170.74  o.  y.  r.  and  9,870.39  c.  y. 
soft  material  removed,  completing  chan.  18'-19'  x 
85'  from  shoreward  to  withm  a  distance  of  700'  of 
the  20'  contour  at  sea;  372.13  c.  y.  limest.  placed  in 
n.  j.  to  prevent  sand  movement,  and  129.69  c.  y. 
stored  for  emergency  use,  10, 1605. 

1910-11.  12,982.2  c.  y.  soft  material  and 
10,062.32  c.  y.  r.  removed  under  contract  of  1903, 
and  contract  completed;  10,148.3  c.  y.  sand  and 
22,059.24  c.  y.  r.  removed  under  contract  of  1910; 
136  0.  y.  St.  placed  in  revet,  along  shore  inside  n.  j., 
11, 1642. 

1911-13.  2,992.3  c.  y.  r.  and  6,924  c.  y.  sand 
removed;  749.1  c.  y.  st.  placed  in  revet.,  13, 1859, 


PHTSICAL  CHARACTEBISTICS. 

Description  of,  95, 1567;  97, 1589, 1590, 1591;  00, 
2002;  11,  441,  442. 

B.  located  on  the  e.  coast  of  Florida  and  near  its 
s.  extremity,  96, 1667. 

Naturally  scarcely  practicable  for  boats  drawing 
3',  03, 277. 

Sides  of  dr.  out  being  rapidly  eroded  by  wave 
action,  which  Is  forming  a  3'  shoal  at  entrance,  05, 
295. 

Chan,  filled,  1906-7,  as  rapidly  as  dr.,  07,  1313; 
11,442. 

PBIVATE  WOEK. 

The  Florida  East  Coast  Ry.  Co.  to  some  extent 
imp.  chan.  of  a  tributary  of  the  B.,  and  out  into 
the  B.  for  about  2  m^  97, 1589. 

By  Florida  East  Coast  Ry.  Co.,  dr.  pre.  chan, 
10.6'-13.4'  X  60'  for  11,276';  llpon  completion  of 
work  to  be  performed  by  ry.  oo^  work  will  be 
commenced  by  U.  S.,  03,  278;  completed  chan 
10'  X  60'  across  B.,  04, 287;  dr.  224,603  c.  y.,  com- 
pleting chan.  from  wharves  at  Miami  across  B. 
10'-16'  X  90',  connecting  with  work  done  by  U.  S., 
06, 1300;  removed  191,993  c.  y.  soft  material;  work 
to  be  done  by  corporate  interests  about  25%  com- 
pleted, 06, 1221. 

F.  E.  C.  R.  Co.  notified  to  complete  their  work, 
10, 1605. 

PBOJECTS. 

In  1897  Lt.  Col.  Benyaurd  est.  $239,000  to  $845,000 
to  make  an  imp.  according  to  plans  submitted,  97, 
1588. 

BE.  est.,  1900,  $1,493,743  for  an  18'  chan.,  bottom 
w.  150*,  200',  and  300',  and  having  a  basin  400'  x 
1,200',  via  Norris  Cut,  00, 1987. 

By  BBRH.,  au.  act  June  13,  1902,  chan.  18', 
wharves  at  Miami  to  the  sea,  by  way  of  a  line 
entering  the  sea  about  4,000'  above  Norris  Cut;  and 
a  basin  of  same  d.  600'  x  1,600'  adjacent  to  wharves  at 
Miami;  $60,000  app.,  and  contmulng  contracts  to 
extent  of  $250,000  an.,  provided  Florida  East  Coast 
Ry.  Co.  perform  certam  work  at  its  own  expense, 
03,  271,  1212. 

N.  break'r,  1905,  should  be  exteaded,  and  the 
southern  break'r  needed,  06, 295. 

Act  Mar.  2,  1907,  modified  proj.  of  1902,  by  pre- 
scribing a  bottom  chan.  w.  of  100'  iostead  of  86', 
and  au.  a  i.  on  s.  side  of  entrance,  07,  333. 

Draft  of  6'  between  js.,  1909,  and  proj.. of  U.  S. 
90%  done,  10,  417. 

Act  July  25,  1912,  modified  proj.  to  provide  chan. 
through  cut  between  B.  and  ocean  20'  x  300';  for 
refuge  basin  to  18'  d.;  extending  is.,  and  constr.  of 
dr.  plant;  est.,  S400,000,i  no  work  to  be  done  by 
U.  S^  unless  Florida  East  Coast  Ry.  completes  ife 
contract,  and  suitable  terminal  facilities  be  pro- 
vided by  city  of  Miami,  09, 1364;  13,  537. 

No  practicable  chan.  at  1911-12,  thro,  cut,  13, 538. 


SURVEYS. 

Ex.  of  the  entrance  au.  act  Aug.  17,  1894;  made 
by  Maj.  Handbury,  1896  (E.  fav.),  96, 1567. 

Sur.  au.  act  June  3,  1896;  made  by  Lt.  Col.  Ben- 
yaurd, 1897  (see  Projects),  97, 1589. 

Ex.  and  sur.  with  .view  to  chan.  18'  d.  from 
Miami  to  the  sea,  by  way  of  Norris  Cut,  Bears  Cut, 
or  Cape  Florida  Entrance,  au.  act  Mar.  3,  1899; 
made,  1900,  by  BE.  (B.  unlav.;  see  Projects),  00, 
1987. 

Au.  act  June  25, 1910,  with  view  to  chan.  20'  x  300' 
through  entrance,  and  of  same  d.  and  150'  w. 
thence  to  mouth  of  the  Miami  R.;  made  by  Capts. 
Spalding  and  Slattery,  and  plan  submitted;-est., 
$400,000,1 10, 1606;  13,  570. 

Sur.  made  having  in  view  amplification  of  proj., 
11, 1642. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  06, 1221;  07, 333;  11,  443;  13, 638. 

Maps.i    03, 1182;  05, 1300. 


1  H.  D.  564, 62d,  2d. 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 
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APPROPRIATIONS. 

1882,  S26,000,  83,  972. 
1886,  2,600,86,1145. 
1888,   25,000,  88,  1093. 

40,000,90,1680. 

76,000,  93, 1376. 

80,000,95,1548. 

80,000,  96,  1326. 

25,000,99,1611. 

*5,000,  01,  174S. 

*5,D00,O3, 1214. 
100,000,03,1215. 

50,000,  05,  1303. 
200,000,  07, 1316. 

25,000,  11,1645. 

63,000,13,1862. 


HARBOR,  FLA. 

thereto.) 


(Including    entrance 


1890, 
1892, 
1804, 
1896, 
1899, 
1900, 
1901, 
1902, 
1905, 
1907, 
1911, 
1912, 


Total,  800,500    (incl.    misc.,   $800,553.47,    13, 
1862). 
COMMERCE. 

Benefit  to  C.  of  imp.,  68,  518. 

Advantages  to  follow  d.  of  Northwest  Bar,  89, 
1336. 

Not  large  and  not  increasing,  but  H.  important 
as  naval  base,  04, 1740. 

Existence  of  nw.  oban.  has  important  effect  on 
rates  between  Key  West  and  Tampa,  06,  319. 

1911,  765,000 1.,  13, 1863. 

Effect  of  imp.  on  rates;  has  lowered  water  rates; 
C.  increased  74.3%  during  1911;  total  trade  by 
water,  13,  541, 1863. 

Through  SS.  competition  Key  West  has  better 
rates  than  points  farther  n.  in  Fla.,  which  condition 
is  not  due  to  U.  S.  works,  13,  541.  • 

CONTRACTS. 

1883.    S.  N.  Kimball,  dr.,  $1.30  c.  y.,  83, 972. 
1890-91.    R.  G.  Eoss,  St.,  $1.90  c.  y.,  91, 1641. 

1893.  R.  G.  Eoss,  St.,  $2.58  c.  y.;  quarry  chips, 
$2.40  c.  y.  ($65,000),  93, 1660. 

1894.  E.  G.  Eoss,  St.,  $3.80  s.  t.  ($38,000),  95, 
1548. 

1897.    E.  G.  Boss,  St.,  $1.57 1.,  97, 1557. 

1899.  R.  G.  Eoss,  St.,  $2.17  t.  ($32,550),  99, 
1611. 

1908.  E.  G.  Eoss,  j.  work,  granite,  $3.57  t, 
09, 1367. 

ENGINEERS. 

Cbiet  of  Engineers.  B.,  68,  56;  81,  189;  83, 
185;  83,  187;  84,  196;  85,  195;  86,  194;  87,  156; 
88,  146;  89,  168,  1328;  90,  150,  682;  91,  188;  93, 
186;  93,  204;  94,  189;  95,  215;  96,  192;  97,  244; 
98,  248;  99,  275;  00,  314;  01,  340;  03,  272;  03, 
278;  04,  288,  301,  1738;  05,  296;  06,  318;  07,  334; 
08, 354, 369;  09, 369;  10, 418:  11, 443;  13, 639,  670. 

Boards: 

Convened,  St.  Augustine,  Jan.  31,  1889,  to  ex. 
and  R.  upon  Capt.  Black's  plan  for  imp.  of  Key 
West  H.  R.,  89,  1329;  90,  1681,  1583.  (Col. 
Abbot,  Lt.  Col.  Hains,  and  Capt.  Bixby.) 

BERH.    R.,  04, 1741, 1743. 

Col.  J.  H.  Simpson.    R.,  68,  617,  520. 

Maj.  A.  N.  Damrell,  1881-85.  R.,  83,  1314;  83, 
972;  84, 1166. 

Capt.  W.  T.  Eossell,  1885-86.    R.,  85, 1267. 

Capt.  W.  M.  Black,  1886-92.  R.,  86,  1144;'  87, 
1221;  88, 1092;  89, 1324, 1333;  90, 1578;  91, 1640. 

Mai.  J.  C.  Mallery,  1892.    R.,  93, 1374. 

Lt.  A.  M.  D'Armit,  1893.    R.,  93, 1667. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1230; 
96, 1546. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-97.  R.,  96, 
1326;  97, 1556. 

Lt.  C.  H.  MoKmstry,  1898-99.  R.,  98,  1371; 
(Capt.)  99, 1610. 

Capt.  T.  H.  Eees,  1900-01.  R.,  00,  1983;  01, 
1744. 


Capt.  H.  Deakyne,  1902.    R.,  03, 1213. 

Lt.  B.  M.  Ehett,  03, 265. 

Capt.  F.  R.  Shunk,  1903-07.  R.,  03,  1183;  04, 
1697, 1739, 1744;  (Maj.)  05, 1302;  06, 1223;  07, 1315. 

Lt.  Col.  L.  H.  Beach,  1908.    B.,  08, 1373. 

Capt.  G.  R.  Spalding,  1909-11.  R.,  09, 1366;  10, 
1607;  11, 1644. 

Capt.  J.  R.  Slattery,  1912-.    13, 1861. 

Assistants: 

Lt.  W.  E.  Livermore.    R.,  68,  620. 
T.  L.  Harrison.    R.,  88, 1316. 
J.  W.  Sackett.    R.,  87, 1226;  89, 1326,  1333;  90, 
1594. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  J.  H.  Simpson,  dr.  and  operating  same  4 
years,  $165,941,  68, 56, 620.  For  2  dr.  and  operating 
same  4  years,  $217,272,  68,'  56,  520. 

OPERATIONS. 

1883-84.  15,692  c.  y.  dr.  from  the  cut  through 
the  bar  in  formation  of  a  cut  15'  x  60',  84, 1167;  87, 
1221. 

Sur.  of  entrance  to  H.,  87, 1221. 

1,160  0.  y.  St.  deposited  in  j.,  91, 1641. 


26,822  c.  y.  St.  deposited  in  j.,  93, 
2,969  u.  y.  St.  deposited  in  j.,  93, 


1886-87. 
1890-91. 
1891-98, 

1375. 
1893-93, 

1669. 

1893-94.    20,864  c.  y.  St.  deposited  in  j.  and 
Pinnacle  Rocks  removed  from  the  main  ship  chan., 
94, 1231. 
1894-95.    16,336 1.  St.  deposited  in  js.,  95, 1647. 
1895-06.    1,000 1.  St.  deposited,  96, 1326. 
1897-98.    14,980  t.  St.  deposited  in  w.  j.,  98, 
1372. 

28,416 1.  St.  deposited,  99, 1610. 
10,503 1.  St.  deposited,  00, 1983. 
Work  prevented  by  bad  weather 


97,683  c.  y.  dr.,  08, 1214. 
Old  wharf  removed,  03, 1183. 
210,509  c.  y.  dr.,  OS,  1302. 
290,882  c.  y.  dr.,  06,  1223. 
48,004  c.  y.  dr.,  07,  1316. 
37,162  t.  granite  capping  placed  in 
"     4  coral  reefs  removed  from  chan., 


1898-99. 
1899-00. 
1900-01. 

01,  1744. 

1901-03. 

1908-03. 

1904-06. 

1906-06. 

1906-07. 

1908-09. 
e.  j.,  09,  1366. 
09,  1367. 

1909-10.    159,389  c.  y.  dr.,  10, 1607. 

1910-11.  161,140  c.  y.  dr.  by  U.  S.  dr.  Key 
West;  temp,  range  marks  estab.,  11, 1644. 

1911-13.  240,441  c.  y.  dr.  to  outer  shoal  across 
bar,  13, 1861. 

PHTSICAl,  CHARACTERISTICS. 

Description  of,  68,  618,  621;  87, 1222. 

Tidal  volumes  and  velocities,  87, 1223, 1229. 

Description  of  Florida  Keys,  88,  1092;  89, 1324. 

Current  observations,  89, 1333;  90, 1694. 

Hmricane  of  Oct.  15,  1910,  destroyed  all  ehan. 
marks;  outer  portion  of  chan.  shifted  to  the  w.; 
available  d.,  16J',  11, 1644. 

Least  d.,  17'  for  least  w.  of  200',  13, 1861. 

H.  consists  of  pocket  in  reef  protected  on  e.  side 
by  island  of  Key  West  and  the  submerged  reef, 
and  on  n.  and  w.  sides  by  the  submerged  reef. 
Approx.  dimensions,  2  m.  x  }  m.  5  entrances. 
All  chan.  obstr.  by  coral  heads.  Large  anchorage 
area  nearby.  Key  West  516  m.  from  Jacksonville, 
644  m.  from  New  Orleans,  and  246  m.  from  Tampa. 
See  Oper.  and  Proj.  items  for  idea  of  phy.  data  of 
proj.  portion,  13,  539. 

PLANS.    (See  Estimates  and  Projects.) 

By  Col.  J.  H.  Simpson,  chan.  18'  x  300'  x  9.000', 
68,  56,  619. 

By  Capt.  Black,  1887,  dike  or  break'r  along  the 
w.  side  of  the  bar;  est.,  $590,000,  87, 1224, 1226. 


*  Allotment. 
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PBOJECTS.    (See  Bstimates  and  Plans.) 

By  Capt.  Damrell,  1882,  cut  17'  x  300'  m.  I.  w., 
nw.  Chan.;  est.,  $140,000,  88, 1314.  Chan.  15'  x  60' 
formed  in  1883-84,  84, 1167;  87, 1221. 

By  Capt.  Black,  1887,  formation  and  mainten. 
of  cnan.  across  the  bar  17'  m.  1.  w.,  with  a  dike 
along  its  w.  side,  r.  removal  and  dr.;  est.,  8608,000, 
88, 1093. 

By  BE.,  1890,  St.  j.  along  the  submerged  reef  on 
the  ne.  side  of  the  Northwest  Passage  near  its  n. 
end,  the  j.  to  be  raised  approx.  to  the  level  of  m.  1. 
w.;  a  w.  j.  to  be  constr.  if  found  necessary;  est., 
$600,000,  90, 1587;  98, 1375. 

By  Lt.  Col.  Benyaurd,  1897,  location  of  a  w.  j., 
as  provided  in  the  orig.  proj.  of  1890,  97, 1556. 

By  Capt.  Shunk,  1904,  proposed  ohan.  30'  x  400' 
through  entrance  and  2,600''  x  1  m.  in  Hj  est., 
$10,317,000;  also  est.  on  plans  by  Navy  Dept., 
varying  from  $7,151,600  to  $11,367,000,1  04,  1739, 
1744, 1746. 

Modified  by  act  of  Mar.  2, 1907,  by  au.  continuance 
of  work  on  existing  js.  or  the  building  of  training 
walls,  at  discretion  of  Sec.  of  War;  no  est.,  07,  334. 

By  Lt.  Col.  Beach,  1908,  expend,  of  $126,000  of 
1907  app.  in  raising  e.  j.,  balance  to  be  reserved  for 
dr.,  08, 1374. 

Act  May  28, 1908,  au.  expend,  of  $5,000  In  remov- 
ing coral  reefs  from  ship  chan.,  08, 1374. 

I/t.  Col.  Beach,  1908,  did  not  consider  H.  worthy 
of  imp.  beyond  that  contemplated  by  existing 
proj  .,2  08, 369. 

Capt.  Spalding,  1909,  of  opinion  that  results  of 
work  warranted  adoption  of  more  comprehensive 

Elan  of  imp.,  that  or  providing  chan.  which  could 
e  utilized  by  Gulf  C,  09, 1367. 


Act  July  25,  1912,  au.  d.  and  w.  of  main  ship 
Chan,  at  entrance  and  at  Triangle  Shoals,  to  give 
chan.  30'  x  300',  and  au.  removing  shoals  in  an- 
chorage;' est.,  $48,000,  13,  540. 

Jetties,  in  1912,  60%  done,  13,  640. 

SURVEYS. 

By  J.  Rodgers,  1851,  68,  621. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
Damrell,  88, 1314. 

Sur.  au.  act  Aug.  5,  1886;  made  by  Capt.  Black, 
87, 1221. 

Sur.  of  the  bar  made  by  Lt.  D'Amut,  1895,  95, 
1547. 

Sur.  by  Lt.  Col.  Benyaurd,  1896,  97, 1556. 

Sur.  made,  1900,  by  Capt.  MoElnstry  (maps), 
00, 1983. 

Au.  act  June  13,  1902;  made,  1902-04,  by  Capt. 
Shunk,i  04, 1738. 

Between  bar  and  H.,  07, 1315. 

Ex.  au.  act  Mar.  2,  1907;  made,  1908,  by  Lt.  CoL 
Beach,2  08, 369. 

Pre.  ex.,  with  plan  and  est.  of  cost  of  imp.  of 
Key  West  H.,  Fla.,  and  chan.  leading  thereto,  au. 
act  June  25,  1910.  R.,  Capt.  Spalding,  1910,  and 
Capt.  Slattery,  1912;  est.,  $48,000>  (see  Projects), 
13,  670. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  540. 

Maps: ' 

Of  Nortbwest  Chan.  Bar,  87, 1234 
93,  Atlas,  66,  67;  93,  1658;  95,  1648;  96,  1326; 
99, 1610;  00, 1984. 


P-237  (a)        ESTERO  RIVER,  AND  BAY,  FLA. 


COMMERCE. 

Small;  principally  fruit  and  vegetables;  670  t., 
1902,  04, 1721. 

ENGINEERS. 

Cliiel  of  Engineers.    R.,  04, 301, 1719;  09, 385. 

Boards.    BEEH.    R.    (concurs    on    inadvisar 
bility  of  imp.),  04, 1720. 

In  charge: 

Capt.  H.  Deakyne,  1902.    R.,  04, 1719. 
Lt.  E.  M.  Rhett,  68,  274. 
Capt.  Geo.  E.  Spalding,  09,  359. 

Assistant.    W.  H.  Caldwell.    R.,  04, 1721. 


PHYSICAL  CHARACTERISTICS. 

Chan.  d.  from  3'  to  16';  varying  w.,  45'  to  IOC. 
Description  of;  stream  is  in  Lee  Co.,  04, 1721. 

SURVEYS. 

Ex.  au.  act  June  13,  1902;  made,  1902,  by  Capt. 
Deakyne  (B.  unfav.),<  04, 1719. 

Ex.  and  sur.  au.  act  Mar.  2,  1907;  made,  resp., 
1907-08,  by  Maj.  Shunk  and  Capt.  Spalding  (K. 
unfav.),6  09,  385. 


P-331 


PUNTARASA  HARBOR,  FLA. 


COMMERCE. 

C.  interests,  88, 1156. 

ENGINEERS. 

CMef  ol  engineers.    R.,  88, 161. 
In  charge.    Capt.  W.  M.  Black,  1886.    R.,  88, 
1167. 
Assistant.    J.  W.  Sackett.    R.,  88, 1156. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 1155. 


PROJECTS. 

By  Capt.  Black,  1887,  excavating  chan.  11'  x  200' 
through  the  bar  at  the  H.  entrance,  involving  the 
removal  of  70,000  c.  y.;  est.,  $40,643,  88, 1156. 

SURVEY. 

Sur.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Black  (see  Projects),  88, 1155. 


1  H.  D.  667,  58th,  2d. 
>  H.  D.  970,  60th,  1st. 


»  H.  D.  706,  62d,  2d. 
<  H.  D.  175,  68th,  2d. 


5  H.  D.  1189,  eoth,  2d. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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CALOOSAHATCHEE  RIVEK,  FLA. 


APPROPRIATIONS. 

1882, 

$5,000,83,1004. 

1884, 

5,000,  84,  1196. 

1886, 

4,000,  86, 1153. 

1888, 

10,000,  88, 1096. 

1890, 

3,600,  90, 1599. 

1892, 

1,000,93,1378. 

1894, 

2,000,  95, 1550. 

1896, 

1,000,96,1328. 

1899, 

2,000,  99, 1626. 

1902, 

1,500,03,1195. 

1905, 

2,000,05,1306. 

1906, 

*2,000,O6,1226. 

1907, 

*2,000,  07,  1320. 

1907, 

3,000,08,1379. 

1909, 

*400,  09, 1371. 

1910, 

60,000,  10, 1514. 

1910, 

6,000,  11, 1650. 

1911, 

69,000, 11, 1650. 

1912, 

5,000,  la,  1867. 

Total,  174,500  (incl.  sales,  etc.,  3174,601.05,  18, 
1867). 
COMMERCE. 

Benefit  oJimp.  to  C,  79, 864,  866,  867,  869. 

■Orange  R.  the  only  outlet  for  the  large  quan- 
tities of  oranges  grown  in  its  vicinity,  97, 1571. 

In  1899-1900  shipments  of  oranges  and  grape 
fruit,  $31,625,  00,  2036. 

Description  of,  00,  2034,  2036. 

Decreased  22%  during  1906,  06, 1226. 

132%  increase  in  1906,  and  50%  increase  over 
average  for  past  6  years,  07, 1320. 

Decreased  80%  durmg  1907,  08, 1379. 

Increasing  rapidly;  amount,  1911,  89,009  t.; 
towns  on  R.  at)Solutely  dependent  upon  B.  for 
transportation,  13,  547. 

CONTRACTS. 

1883.  S.  N.  Kimball,  dr.,  62J(f  c.  y.,  83, 1004. 

1884.  S.  N.  KimhaU,  dr.,  69ft*  c.  y.,  85, 1274. 
1910.    Bowers    Southern    Dredging    Co.,    dr. 

155,000  c.  y.,  sees.  A  and  B,  184  c.  y.,  and  200,000 
c.  y.  from  sees.  D,  E,  and  F,  11$  c.  y.,  11, 1650. 

i911.  Bowers  Southern  Dredging  Co.,  dr. 
sees.  A  and  B,  36,900  c.  v.,  180  o.  y.;  sees.  G  to  S, 
244,500  c.  y.,  100  c.  y.,  and  sees.  T  to  V,  166,000  c.  y., 
100  c.  y.,  11,1650. 

1913.  Arrangements  with  Hillshoro  Dredging 
Co.,  Mar.  1, 1912,  for  r.  removal,  13,  646. 

ENGINEERS. 

Cmet  of  Engineers.  R.,  78,  81;  79,  106;  83, 
193;  84,  201;  85,  197;  86,  196;  87,  157;  88,  146; 
89,  169;  90,  151;  91,  189;  93,  187;  93,  205;  94, 
190;  95,  216;  96,  193;  97,  245,  251;  98,  239;  99, 
278,  288;  00,  316,  326;  01, 343,  350;  03, 274,  282;  03, 
283;  04,  291;  06,  299;  06,  321,  332;  07,  337;  08, 
357,  369;  09,  372;  10,  421;  11,  446;  13,  545,  572. 

In  charge: 

Gapt.  A.  N.  Damrell,  1878-84.  78,  81;  79,  105. 
R.,  79,  863;  (Maj.)  83, 1003;  84, 1195. 

Capt.  W.  T.  Rossell,  1884-86.    R.,  85, 1273. 

Lt.  W.  M.  Black,  1886-92.  R.,  86, 1152;  87, 1235; 
(Capt.)  88, 1093;  89, 1337;  90, 1596;  91, 1643. 

Maj.  J.  C.  Mallery,  1892.    R.,  93, 1377. 

Lt.  A.  M.  D'Armit,  1893.    R.,  93, 1660. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1233; 
95  1549. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  R.,  96, 
1327;  97, 1557,  1569;  98, 1334. 

Capt.  H.  Jervey,  1899.  R.,  99,  1625;  00,  2032, 
2035. 

Capt.  T.  H.  Eees,  1900-01.  R_  00, 2015;  01, 335, 
1751. 

Caot.  H.  Jervey,  1902.    R.,  03, 1229. 

Capt.  Herbert  Dealiyne,  1902.    R.,  03, 1218, 1239. 

Lt.  E.  M.  Rhett,  03,  274. 

Capt.  F.  R.  Shunk.  1903-07.  R.,  03,  1195;  04, 
1701;  (Maj.)  05, 1306;  06,  332, 1226;  07, 1319. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1379. 


Capt.  G.  R.  Spalding,  1909-11.    R.,  09, 1370;  10, 
1513;  11, 1649. 
Capt.  J.  R.  Slattery,  1912-.    R.,  13, 1866. 

Assistants: 

J.  L.  Meigs.    R.,  79,  864. 

J.  W.  Sackett.    R.,  88, 1095. 

Lt.  J.  J.  Meyler.    R.,  97, 1571. 

O.  Bie.    R.,  94, 1235. 

W.  H.  Caldwell.    R.,  00,  2037. 

A.Thompson.    B.,  00,  2038. 

W.  H.  CaldweU.    R.,  03, 1231,  1242. 

OPERATIONS. 

1883-84.  6,905  0.  y.  dr.  from  bar  at  mouth,  84, 
1195. 

1885-86.  5,000  0.  j.  dr.  from  chan.  near  Fish 
Bayou,  completing  proj.,  86, 1153. 

1886-87.  Removal  of  snags  and  similar  obstr. 
in  progress,  87, 1236. 

1889-90.  1,391  snags  and  200  c.  y.  sand  re- 
moved from  the  chan.,  and  584  overhanging  trees 
from  the  banks;  1,300  piles  sunk,  1,157  I.  f.  of  wall- 
ing and  242  o.  y.  brush  protection  placed,  90, 159«. 

1890-91.  9,044  c.  y.  sand  and  330  snags  cleared 
from  the  chan.,  and  1,800  trees  cut  from  the  banks; 
18  c.  y.  r.  blasted  and  615 1.  (.  of  training  wall  built, 
91, 1645. 

1893-94.  About  70  obstr.  removed  from  bants 
and  stream,  94, 1235. 

1894-95.    Over  500  obstr.  removed,  95, 1550. 

1897-98.    About  400  obstr.  removed,  98, 1334. 

1900-01.    About  950  obstr.  removed,  01, 1752. 

1903-03.  213  snags  and  151  overhanging  trees 
removed,  03, 1195. 

1903-04.  15,097  p.  y.  of  material  and  a  sunken 
lighter  removed  from  the  chan.;  proj.  completed 
Sept.  23,  1903,  04, 1701. 

1905-06.  1,540  snags  removed  and  2,015  over- 
hanging trees  trimmed,  06, 1226. 

1906-07.  746  snags,  9  c.  y.  obstr.  rs.  removed, 
and  21  overhanging  trees  trimmed,  07, 1319. 

1907-08-09.  96  snags  and  3  o.  y.  r.  removed, 
and  161  trees  trimmed,  08, 1379;  09, 1370. 

1909-10.  193  snags,  151  overhanging  trees, 
2,685  0.  y.  limest.  ajid  marl,  and  1,778  c.  y.  sand 
removed,  10, 1513. 

1910-11.  527,342  o.  y.  dr.;  U.  S.  dr.  and  snag 
boat  Kissimee  repaired;  removed  1,346  snags,  1,977 
overhanging  trees,  and  1,192  logs,  11, 1649. 

1911-13.  744  c.  y.  ledge  r.  removed;  318,266 
c.  y.  dr.;  proj.  95%  completed,  18,  547, 1866. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  79,  864,  865,  866,  869;  88,  1093; 
91, 1643. 

Table  of  measurements  and  observations,  79, 868. 

Tide  levels,  79, 870. 

Description  of.  Orange  R.,  97, 1570;  00,  2033. 

Storm  of  Oct.  17,  1910,  caused  accumulation  of 
numerous  snags  and  trees  in  R.  about  Fort  Mvers, 
11, 1649. 

Drafts,  tides,  etc.,  13,  547. 

C.  E.  rises  in  Lake  Okechobee;  flows  w.,  empties 
into  Gulf  of  Mexico  at  Puntarasa,  Fla.;  distance, 
lake  to  gulf,  81  m.;  Puntarasa  to  Ft.  Myers,  21i  m.. 
13,645. 

PLANS.    (See  Projects.) 

By  J.  L.  Meigs,  1879,  w.,  d.,  and  straightening 
Chan.,  mouth  to  Fort  Thompson,  and  cutting  6  m. 
of  canals  to  reclaim  lands  subject  to  overflow;  est., 
$148,978,  79,  866. 

For  dr.  and  removing  snags  lor  chan.  7'  x  100' 
mouth  to  Fort  Myers;  est.,  $19,094,  79,  864,  869. 

PROJECTS.    (See  Plans.) 

By  Capt.  DamreU,  1879,  chan.  7'  x  100',  by  dr. 
and  removal  of  snags,  E.  mouth  to  Fort  Myers, 
14  m.;  est.,  $20,000,  79, 864,  869;  83, 1003;  85, 1273. 
Completed,  1886;  cost,  $14,000,  87, 1236. 

By  Capt.  Black,  1887,  imp.  Forts  Myers  and 
Thompson,  for  vessels  drawing  4',  by  clearing  the 
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R.  of  obstr.,  and  straightening  and  d.  chan.  at 
Beautilul  Isld.;  est.,  113,647,  87, 1236;  89, 1338. 

Proj.  lor  imp.  completed  in  1892.  An.  expend, 
required  lor  mainten.,  $1,000,  98, 1378. 

Lt.  Col.  Benyaurd  est.,  1896,  that  an  an.  app.  ol 
$1,000,  or  a  biennial  one  of  $2,000,  would  be  re- 
quired lor  mainten.,  96, 1328. 

Capt.  Jervey  est.,  1900,  $2,500  lor  Chan,  in  Orange 
E.  4'  X  60'  to  the  head  ol  navigation,  with  $500  an. 
lor  mainten.,  00,  2036. 

Act  Jime  13,  1902,  au.  imp.  ol  Orange  E.,  4'  x  SO' 
m.  1.  W.J  Chan,  between  Pimta  Gorda,  In  Charlotte 
H.,  and  Myers  on  the  Caloosahatchee,  7'  x  100' 
m.  1.  w.;  also,  as  much  as  may  be  necessary  may 
be  expend.,  Puntarasa  to  Ft.  Thompson;  est.  lor 
Orange  R.,  $2,600,  and  $500  an.  mamten.;  Punta 
Gorda  to  Myers,  $6,000,  03,  274, 1218. 

Au.,  1905;  mainten.  by  snag  removal  in  upper 
R.,  Alva  to  Ft.  Thompson;  to  be  done  by  hired 
labor,  using  a  U.S.  dr.,  05, 1306. 

Au.  Apr.  26,  1907;  snag  removal  and  tree  trim- 
ming, work  to  be  done  by  chartered  boat,  07, 1319. 

Au.,  1910;  Chan.,  Puntarasa  to  Ft.  Myers,  200'  x 
12'  over  bar  at  entrance;  and  10'  x  100'  thence  to 
Ft.  Myers,  with  turning  basin  at  that  point;  est., 
$119,000,  and  $2,000  an.  mainten.,'  10,  421. 

gUBVETS. 

Ex.  au.,  78,  81;  completed  by  J.  L.  Meigs,  79, 
106, 864.  ' 

Sur.  made,  87, 1236. 


Au.  act  Aug.  5, 1886;  made,  1888,  by  Capt.  Black, 
88, 1096. 

Ex.,  Orange  B.,  Fla.,  to  its  confluence  with  the 
Caloosahatchee,  thence  to  the  Gull  ol  Mexico,  au. 
act  June  3,  1896;  made  by  Lt.  Col.  Benyaurd,  1896 
(B.fe,v.),  97, 1571. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Capt.  Jervey  (B.  lav.;  see  Projects),  00,  2033, 
2036. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1899,  ol  Eissimmee 
E.,  Fla.,  and  lakes  and  canal  flowing  into  Lake 
Okechobee,  down  Caloosahatchee  E.  to  Gulf  of 
Mexico;  Bs.,  Capt.  Jervey,  1899,  and  Capt.  Dea- 
kyne,  1901;  est.,  $24,220.90  to  imp.  these  waterways 
(see  Kigsimmee  E.),  03, 282, 1225. 

Pre.  ex.  au.  act  Mar.  3,  1905;  B.  by  DO.,  1905 
(tmfav.,  except  mainten.— periodical  snagging  and 
drj,2  06,332. 

Pre.  ex.  au.  act  Mar.  2,  1907,  Lake  Okechobee  to 
the  Gulf,  incl.  Orange  R.;  E.  by  DO.,  1907  (un- 
lav.),3  08, 369. 

Pre.  ex.  and  sur.  au.  acts  June  25, 1910,  and  Feb. 
27,  1911,  Eissimmee  and  Caloosahatchee  Es.,  and 
Lake  Okechobee  and  tributaries,  Fla.,  lor  imp.  to 
harmonize  with  scheme  ol  Florida  lor  drainage  ol 
Everglades,  13,  671,572. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs., 
etc.,  13,646. 

Maps.    89, 1338;  90, 1598. 


P-233 


ORANGE  RIVER,  FLA. 


APPBOPEIATIONS. 

1902,  $2,000,03,1195. 


1905, 
1907, 
1909, 
1910, 


*1, 000,  05,298. 
*1, 000,  07,336. 
*600,  09, 1369. 
1,500,  10,1511. 


Total,     6, 100 

COMMEBCE. 

Increased  202%  during  1.  y.  1907,  07, 1318. 
Decreased  36%  during  calendar  year  1907,  08, 
1377. 
In  1911,  5,390  t.,  13, 1865. 

BNGINEEES. 

Cbiet  of  Engineers.  B.,  03,  282;  04,  290;  05, 
298;  06,  320;  07,  336;  08,  357;  09,  371;  10,  420; 
11,  445;  13,  543. 

In  charge: 

Capt.  F.  R.  Shunk,  1903-07.  E.,  03,  1196;  04, 
1700;  (Mai.)  05,  1306;  06, 1224;  07, 1318. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1377. 

Capt.  G.  E.  Spalding,  1909-11.  B.,  09, 1369;  10, 
1611;  11, 1648. 

Capt.  J.  R.  Slattery,  1912-.    E.,  13, 1866. 


OFEEATIONS. 

1903-03.  Dr.  and  snag  boat  Suwanee  removed 
2,626.1  c.  y.  of  material,  215  snags,  and  170  over- 
hanging trees  trimmed,  completing  the  proi.  on 
Jxme  8, 1903,  03, 1195. 

1905-06.  835  snags  and  935  overhanging  trees 
removed,  06, 1225. 

1907-08.  67  snags  and  6  c.  y.  r.  removed,  and 
223  overhanging  trees  trimmed,  08, 1377. 

PEOJECTS. 

Adopted  June  13, 1902,  au.  chan.  4'  x  60'  m.  I.  w., 
from  mouth  to  head  of  navigation;  est.,  $2,600, 
and  $600  an.  mainten.,  03,  282. 

Of  Apr.  29, 1905,  for  mainten.  of  chan.  by  dr.  and 
obstr.  removal,  05, 1305. 

Approved  Apr.  26, 1907,  for  removal  of  snags  and 
obstr.,  07, 1318. 

SUE  VETS. 

Pre.  ex.  au.  act  Mar.  2, 1907,  ol  Caloosahatchee  E. 
from  Lake  Okechobee  to  the  Gulf,  incl.  Orange  R. 
E.  by  Maj.  Shimk,  July  20,  19073  (locality  not  con- 
sidered worthy  of  imp.),  08, 369. 


P-336 


LAKE  OKECHOBEE,  FLA. 


ENGINEEBS. 

Cliiel  of  Engineers.    E.,  13,  572. 

In  charge.    Capt.  J.  R.  Slattery,  13,  524. 

SUE  VET. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  of  Kissimmee 
and  Caloosahatchee  Rs.  and  Lake  Okechobee  and 


tributaries,  Fla.,  lor  plan  ol  imp.  ol  said  waters 
which  would  harmonize  as  nearly  as  practicable 
with  general  scheme  of  State  of  Florida  for  drainage 
of  Everglades  (E.  to  come),  13,  572. 


*  Allotment. 


1  H.  D.  8, 61st,  2d. 


!H.D.  180,  59th,  1st. 


'  H.  D.  347,  60th,  1st. 


rSee  pp.  14-22  foi- 1 
Lexplanatlons,  etc.  J 
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KISSIMMEE  RIVEB,  FLA. 


APPROPRIATIONS. 

1902,  18,000, 02, 1217. 
1905,   7,000,  05, 1304. 

1907,  12,221,  07,  1317. 

1909,  *600,  09, 1369,  act  1905. 

1910,  5,000,  10, 1610. 

Total,  32,821  (incl.  misc.,  132,852, 13, 1864). 


COMMEBCE. 

Description  of,  03, 1227, 1228, 1236, 1239. 

Rates  lowered;  freight  hauled  by  wagons  when 
SS.  are  not  running,  there  being  no  EK.,  06,  297. 

Failure  to  maintam  imp.  *ould  be  no  less  than 
calamity  to  people  in  lower  Kissimmee  Valley,  09, 
370. 

Kates  lowered  75%,  10,  419. 

1911,  46,000  t.,  an  increase  of  49%  over  preceding 
year,  13, 542, 1864. 

R.  is  only  means  of  communication  between 
3,000  sq.  m.  of  territory  along  R.  and  Kissimmee, 
13,  542. 


ENGINEERS. 

Cblet  ol  Engineers.  B.,  03, 274, 282, 1225;  03, 
281;  04,  289;  OS,  297;  06,  319;  07,  335;  08,  365; 
09,  370;  10,  419,  435;  11,  444,  464;  13, 541,  572. 

In  cbaTge: 

Capt.  H.  Jervey.    B.,  03, 1226. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1217, 1239. 

Lt.  E.  M.  Rhett,  03,  274. 

Capt.  F.  E.  Shunk,  190W)7.  R.,  03,  1193;  04, 
1698;  (Maj.)  05, 1303;  06, 1224;  07, 1316. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  OS,  1375. 

Capt.  O.  R.  Spalding,  1909-11.  R.,  09, 1368;  10, 
1510*  11  1646 

Capt.  3.  E.  Slattery,  1912-.    R.,  13, 1863. 

Assistant.    W.  H.  Caldwell.    R.,  03, 1231, 1242. 


OPERATIONS. 

1903-03.  Plant  secured,  2,960'  bulkhead  built, 
and  4,094  0.  y.  dr.,  03, 1193. 

1903-04.  21,521  c.  y.  dr.  and  600'  bulkhead 
built,  04, 1698. 

1904.46.  3,796  c.  y.  dr.,  129  c.  y.  r.  removed, 
and  900'  bulkhead  built,  06, 1301 

1906-06.  16,342  c.  y.  dr.,  1,644  c.  y.  bonnet 
roots  and  20  c.  y.  r.  removed,  and  468'  bulkhead 
buUt,  06, 1224. 

1906-07.    600'  bulkhead  built,  07, 1317. 

1907-OS.  Bulkheads  repaired  and  312'  built; 
237  c.  y.  r.  blasted  and  removed,  18,500  c.  y.  dr.. 


690  snags  removed  and  3,716  trees  trimmed,  08, 
1375.  84  snags  removed,  104  trees  trinmied,  and 
1,608  c.  y.  dr.  from  Istokpoga  Creek,  08, 1376. 

1908-09.  2,182  overhanging  trees  and  100  snags 
removed  and  2  dams  built;  1,086  overhanging  trees, 
285  snags  and  100  c.  y.  sand  removed  from  Istokpoga 
Creek,  09, 1368. 

1909-10.    2,800  c.  y.  dr.,  10, 1510. 

1910-11.  761  piles  driven  by  water  jet  to  form 
dam  across  outlet  to  a  subsidiary  chan.  from  Lake 
Kissimmee  Canal,  and  chan.  was  cleared  of  aquatic 
growth,  11, 1646. 

1911-13.  Repairs  made  to  timber  training 
walls  damaged  by  storms,  13, 1863. 

PHTSICAL  CHARACTERISTICS. 

Description  of  chan.  and  adjacent  country,  from 
source  in  Lake  Tohopekaliga  to  outlet  in  Gulf  of 
Mexico,  03,  1230,  1231,  1242. 

Damages  to  training  walls  by  hurricane  of  1910, 
13, 1863. 

Rises  in  L.  Tohopekaliga,  central  of  Flaj^  flows 
s.  through  L.  Cypress,  Hatcheneha,  and  Kissim- 
mee, and  empties  into  L.  Okechobee.  L.,  source 
to  mouth,  137  m.  (See  Oper.  and  Proj.  for  general 
character  of  proj.  section.)  Distance  between 
Kissimmee  and  Ft.  Basstnger,  proj.  portion,  99i 
m.  E.,  together  with  L.  Okechobee  and  Caloosa- 
hatchee  E.,  affords  a  navigable  waterway,  from 
Gulf  of  Mexico  to  Kissimmee   309  m.,  13,541,542. 

PROJECT. 

By  Capt.  Deakyne,  1901,  au.  act  June  13,  1902, 
tor  Chan.  3'  x  30'-60'  from  Kissimmee  to  Ft.  Bassin- 
ger,  by  dr.  and  constr.  of  bulkheads;  est.,  $22,319.90; 
and  chan.  3'  x  25'  in  Istokpoga  (Southport)  Creek 
by  dr.  and  removal  of  obstr.;  est.,  $1,901,  03, 1240; 
04,  289. 

SURVEYS. 

Ex.,  incl.  connecting  lakes  and  canals  flowing 
into  L.  Okechobee,  thence  down  Caloosahatchee 
R.  into  Gulf  of  Mexico,  and  sur.  from  Kissimmee 
to  L.  Okechobee  and  of  Istokpoga  Creek,  au.  act 
Mar.  3, 1899;  made,  resp.,  in  1899,  by  Capt.  Jervey, 
and  in  1901,  by  Capt.  Deakyne,'  03, 1225. 

From  Kissimmee  to  L.  Okechobee,  au.  act  Mar. 
3, 1909, 10,  435  (B.  to  come),  13, 642. 

Pre.  ex.  and  sur.  of  Kissimmee  and  Caloosa- 
hatchee Rs.,  L.  Okechobee  and  tributaries,  au.  act 
Feb.  27, 1911,  plan  of  imp.  which  would  harmonize 
with  general  scheme  of  State  of  Florida  for  drainage 
of  Everglades,  13, 672. 

Maps.i    03,1226. 


P-254 


PINE  ISLAND  SOUND,  FLA. 


ENGINEERS. 

Chief  nt  Engineer.    B.,  09,  386. 

In  charge.    Capt.  G.  E.  Spalding,  09, 359. 


STJBVETS. 

Ex.  from  Wulfert  bulkhead  to  BImd  Pass, 
thence  along  western  side  of  sound  to  Captiva 
bulkhead,  au.  act  Mar.  3, 1909.  B.  by  Capt.  Spald- 
ing =  (unfav.),  09, 386. 


*  Allotment.                      i  H.  D.  176, 57th,  1st. 
30462°— H.  Doc.  740,  63-2 38 


8  H.D.  77, 61st,  1st. 
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P-358  (a)    CHARLOTTE  HASBOR  AND  PEACE  CREEK 

(River),  FLA. 


AFPBOPRIATIONS. 

1890,     835,000,91,1648. 


1894, 


1903, 
1912, 


20,000,95,1552. 
20,000,96,1330. 
25,000,99,1627. 
6,000,03,1195. 
20,000,13,1866. 


Total,  126,000, 13, 1866. 

COMMERCE. 

Eeguirements  of,  SO,  1100;  85, 1286. 
C,  91, 1682;  00,  2050. 
Decreased  16%,  07, 1319. 

Tonnage,  1900-^)1,  86,000  t.,  01,  344;  1911,  519,000 
t.,  18, 1866. 

CONTRACTS. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  260 
c.  y.,  91, 1647. 

1894.  J.  A.  Bryan,  dr.,  24i|!  c.  y.  (J16,800),  95, 
1553. 

1897.    J.  A.  Bryaji,  dr.,  29$  c.  y.,  97, 1659. 

1899.  Stewart  Contracting  Co.,  and  National 
Dredging  Co.,  19(lc.  y.  ($23,750),  99, 1628;  00, 2017. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80, 140;  85, 199;  87, 
162;  91,  190,  196;  98,  187;  93,  206:  94,  191;  96, 
216;  96,  194;  97,  246;  98,  240;  99,  279,  288;  00, 
317,  327;  01,  343;  08,  274;  03,  282;  04,  291;  OS, 
298;  06,  321;  07,  337;  08,  357;  09,  372;  10,  421; 
18,  544. 

Capt.  A.  N.'  Damrell.    R.,  80, 1100. 

Capt.  W.  T.  Eossell.    R.,  85, 1286. 

U.  W.  M.  Black,  1887-92.  B.,  87, 1268;  (Capt.) 
91,  1646,  1681,  1683, 1684. 

Maj.  J.  C.  Mallery,  1892.    R.,  93, 1379. 

Lt.  A.  M.  D'Armit,  1S93.    B.,  93, 1663. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1236; 
95  1561. 

Lt.  Col.  W.  H.  H.  Benyaiird,  1896-98.  R.,  96, 
1329;  97, 1559;  98, 1336. 

Capt.  H.  Jervey,  1899.  B.,  99,  1626;  00,  2048, 
2053. 

Capt.  T.  H.  Rees,  1900-02.  R.,  00,  2017;  01, 
1752;  03, 274, 1218. 

Capt.  H.  Deakyne,  03,  274. 

Lt.  E.  M.  Bbett,  03, 274. 

Capt.  P.  B.  Shunk,  1903-07.  B.,  03,  1196;  04, 
1700;  (Maj.)  06, 1305;  06, 1225;  07, 1319. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1378. 

Capt.  G.  R.  Spalding,  1909-10.  B.,  09, 1370;  10, 
1512. 

Capt.  J.  B.  Slattery,  1912-.    R.,  13, 1866. 

Assistants: 

J.L.Meigs.    R.,  80, 1101. 
J.  H.  Bacon.    R.,  91, 1648. 
Lt.  J.  J.  Meyler.    R.,  97, 1673. 
Lt.  F.  C.  Boggs.    R.,  00,  2052. 

OPERATIONS. 

1890-91.    Excavation  otohan.,  91, 1647. 

1893-93.    141,293  c.  y.  dr.,  93, 1664. 

1 894-95.    20,563  c.  y .  dr.,  95, 1552. 

1895-96.    49,167  0.  y.  dr.,  96, 1329. 

]  896-97.    16,173  c.  y.  dr.,  97, 1559. 

1897-98.    43,427  0.  y.  dr.,  98, 1335. 

1899-00.    126,182  0.  y.  dr.,  00,  2017. 

1903-03.  4,784  c.  y.  removed  from  shoal,  re- 
sulting in  Chan.  8'  x  60'  x  1,500'  m.  1.  w.,  03, 1195. 

1903-04.  16,012  c.  y.  removed;  proj.  com- 
pleted Oct.  10, 1903,  04, 1700. 

1909-10.  Imp.  unworthy  ot  continuance,  10, 
1512. 


FHTSICAL  CHARACTERISTICS. 

Description  of,  91, 1646;  00, 2053;  18,  544. 
70  m.  south  of  Tampa  B. 

FLANS.    (See  Project.) 

In  1880  Caijt.  Damrell  reported  Clmrlotte  E.  did 
not  require  imp.;  that  to  improve  Peace  Creek 
from  its  mouth  to  Fort  Meade  would  cost  $17,000, 
80,1100. 

m  1884  Capt.  Bossell  reported  there  was  no 
■'  need  for  the  imp.  of  Charlotte  H.,  85, 


In  1887  Lt.  Black  did  not  consider  the  H.  worthy 
ofimp.,  87, 1268. 

PRIVATE  WORK. 

Local  interests  contributed  $20,000  toward  imp. 
18,  1866. 

PROJECTS.    (See  Plans.) 

By  Capt.  Black,  1891,  12'  chan.,  from  50'-60'  w., 
across  all  the  shoals  between  Boca  Grande  and 
Punta  Gorda;  est.,  $35,000,  91, 1684. 

By  Maj.  Handbury,  1895,  expend,  ot  the  app.  of 
1894,  dr.  on  the  shoals  near  Cape  Haze,  thence  out- 
ward toward  Boca  Grande  Pass,  96, 1552. 

By  Lt.  Col.  Benyaurd,  1896,  expend,  of  the  app. 
of  1896,  in  imp.  chan.  over  Cape  Haze  Shoal,  and 
w.  the  chan.  leading  to  the  wharves  previously 
dr.,  96, 1330. 

Capt.  Jervey  est.,  1899,  $140,000  for  a  24'  chan. 
300'  w.  across  the  bar  at  the  entrance  of  the  H., 
with  $1,000  an.  mainten.,  00, 2064. 

App.  proj.,  act  1901,  seemingly  to  gain  12'  x  200' 
from  wharves  at  Punta  Gorda  to  Boca  Grande; 
est.,  $127,600;  reduced,  1896,  to  $100,000, 01, 343. 

Act  June  13,  1902,  au.  chan.  7'  x  100'  m.  1.  w., 
Punta  Gorda  (in  Charlotte  H.)  to  Myers  on  the 
Caloosahatchee;  est.,  $6,000, 03, 274, 1218. 

Maj.  Shunk  recom.,  1906,  no  allotment,  as  work 
showed  no  sign  of  deterioration,  05, 1305. 

Act  July  26,  1912,  au.  24'  x  300',  Gulf  of  Mexico 
to  Boca  Grande;  est.,  $40,000,  and  $4,000  an. 
mainten.,  13,644. 

SURVETS.    (See  Plans.) 

Au.  act  Mar.  3,  1879,  80,  140;  made  by  Capt- 
Damrell,  80,  1100;  by  act  July  5,  1884,  by  Capt- 
EosseU,  86, 1286;  by  act  Aug.  5, 1886,  by  Lt.  Black, 
87, 1258. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Black,  91, 1684. 

Sur.  of  the  shoal  n.  ot  Cape  Haze  to  determine 
the  best  location  on  which  to  develop  a  12'  chan. 
made  by  Maj.  Handbury,  1894,  94, 1236. 

Ex.,  plan,  and  est.  for  imp.  of  Boca  Grande  and 
Charlotte  H.  with  view  to  24'  over  the  bar  at  the 
entrance  of  the  H.  and  18'  thence  up  to  Punta 
Gorda  aa.  act  Mar.  3,  1899;  made,  1899,  by  Capt. 
Jervey  (R.  fav.;  see  Projects),  00, 2049, 2063. 

Pre.  ex.  au.  act  June  13,  1902,  for  Charlotte  H., 
for  extending  12'  chan.  to  RR.  wharf  at  Punta 
Gorda  and  along  dock  line;  B.  by  Capt.  Deakync, 
Sept  18, 1902  (untav.),i  04,  301, 1714. 

Com.  on  R.  and  H.,  H.  ot  R.,  asked,  1907,  con- 
sideration by  BE.  (R.  and  H.)  of  Charlotte  H., 
etc.    Brd.  reported,  1907,  against  further  imp.' 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  for  chan. 
of  increased  d.;  Rs.  by  Capt.  Spalding,  1911,  and 
Capt.  Slattery,  1911,  1912;  est.,  $40,000,  and  $4,000 
an.  mainten.;  local  interests  to  bear  *  cost  ($20,000),^ 
13,570. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  18, 645. 

Maps.'    91, 1650, 1685. 


1  H.  D.  181, 58th,  2d. 


>H.D.  1,60th,  1st. 


'H.D.699,  62d,  2d. 


[See  pp.  14-22  for  T 
Lexplanatlons,  etc.  J 


KIVER  AND  HARBOR  WORKS. 
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P-358  (b)       CHARLOTTE  HAABOR,  FLA.     (Waterway  from, 

to  St.  Johns  River.) 


EXGEVEEBS. 

Chief  of  Englneeis. 

175. 

In  charge.    Lt.  Col.  Q.  A 
B.,  88, 1204. 

Assistant.    W.  G.  Williamson. 

PLAN. 

By  Col.  GiUmore,  1882,  SS.  route,  with  locks, 
from  Qie  St.  Jobns  B.  to  Peace  Creek  or  Charlotte 


,  80, 132;  81, 179;  82, 
GiUmore,  1880-82. 
B.,  82, 1219. 


H.,  Tia  Tohopokeliga  Lake;  canal  40'  w.  at  bottom 
and  5'  d.;  locks  26'  w.  and  125'  1.;  with  the  neces- 
sary imp.  of  the  natural  Chans,  of  St.  Jolu^  K.  and 
Peace  Creek;  est.,  $5,662,812,  83, 1204, 1213, 1216. 

SUBVET. 

Au.  act  June  14, 1880,  80, 132;  made  by  Lt.  Col. 
GiUmore,  1882,  82, 1204 


P-358  (c)         CHARLOTTE  HARBOR,  FLA. 
to,  from  Puntarasa.) 


(Inside  passage 


COMMEBCB. 

Incrcasinx  in  1896;  $154,500  an.,  97, 1673. 
Description  of,  00, 2042. 


ENGINEERS. 

Chief  of  Engineers.    Bs.,  97, 262;  99, 283;  00, 
327. 


In  chars^e: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    B.,  97, 1.572. 

Capt.  H.  Jervey,  1900.    B.,  00,  2041,  2043. 

Assistants: 

Lt.  J.  J.  Meyler.    E.,  97, 1573. 
W.  H.  Caldwell.    B.,  00,  204G. 


The  passage  known  as  Pine  Isld.  Harbor  is  part 
of  the  direct  water  route  from  the  Caloosahatchee 
R.  to  Charlotte  H.,  or  by  way  of  Boca  Grande  Pass 
to  more  n.  Gull  points,  97, 1572. 

PBOJECTS. 

Capt.  Jervey  est.,  1899,  S6,000  for  an  8'  ohan., 
bottom  w.  100',  through  obstructive  shoaLs  ne.  of 
Patricio  Isld.  and  ne.  of  Bliud  Pass,  00,  2045. 

StJBVETS. 

Ex.  au.  act  June  3,  1896;  made  by  Lt.  Col.  Ben- 
yaurd, 1896  (R.  fav.),  97, 1572. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1S99.  by 
Capt.  Jervey  (E.  fav.;  see  Projects),  00,  2041,  2043. 


PHYSICAL,  CHABACTEBISTICS. 

Description  of,  97, 1573;  00,  2041. 


P-260 


PEACE  (Pease)  RIVER  (Creek),  FLA. 


APPEOPBIATIONS. 

1881,  $7,000,81,1198. 

1882,  4,000,82,1277. 
1886,       12,000,87,1239. 

Total,     13,000 


COMMEBCE. 

Irregular  and  desultory,  85, 1269. 

ENGINEEES. 

Chief  of  Engineers.  Es.,  SO,  140;  81, 186;  82, 
181;  83,  193;  84,  201;  85,  196;  86,  195;  87,  158; 
88, 147;  89, 169;  90, 152;  91, 190. 

In  charge; 

Maj.  A.  N.  Damrell,  1879-85.  Es.,  80, 1100;  81, 
1198;  82, 1276;  83, 1004;  84, 1196. 

Capt.  W.  T.  Eossell,  1886-86.    E.,  85, 1268. 

Lt.  W.  M.  Black,  1886-90.  Es.,  86,  1146;  87, 
1237;  (Capt.)  88, 1102;  89, 1339;  90, 1600. 

Assistants: 

J.  L.  MeiRS.    B.,  80, 1101. 

Lt.  D.  D.  Gaillard.    B.,  88, 1104. 


OPERA'nONS. 

1882-83.    36  m.  of  R.  cleaned  of  trees,  snaes, 
logs,  and  sumlar  obstr.,  83, 1005. 

1883-84.    1,617  logs  and  snags  removed  from 
me  Chan.;  306  trees  felled  and  804  o.  y.  r.  removed, 

PHYSICAL  CHABACTEBISTICS. 

Description,  86, 1146;  88, 1102;  89, 1339. 

PBOJECTS. 

By  Maj.  Damrell,  1880,  imp.  of  Peace  Creek  from 
its  mouth  to  Fort  Meade,  by  removal  of  snags 
sunken  logs,  overhanging  trees,  and  loose  r.,  secur- 
ing a  h.  w.  navigable  chan.  during  9  months  in  the 
year;  est.,  $17,000,  80, 1100,- 1101. 
*.,^^,^*Pi-  f '^It  1^88,  imp.  of  Peace  R.  between 
the  Florida  Southern  RR.  wharf  and  d.  w.  of  the 
H.  by  r.  excavation,  removal  of  snags,  and  clearing 
the  baaks  of  overhanging  trees,  giving  a  2'  navi- 
gable Chan,  of  30'  w;  during  about  half  the  year- 
est.,  125,000,  88,  1102,  1103.      - 


SUEVEY. 

Ex.  au.  act  Mar.  3,  1879:  made, 
Damrell,  80, 1100. 


!0,  by  Maj. 


1  Allotted  from  Manatee  R.,  87, 1238. 
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P-364  (a)    GASPARILLA   SOUND  AND  LEMON  BAY,    FLA., 
INCLUDING  CUT-OFF. 


COMMERCE. 

Chiefly  fishing,  small  and  local,  04, 1723, 172S. 

ENGINEERS. 

Chief  ot  Engineers.    Bs.,  04, 301, 1722;  18, 672. 
Boards:    BEBE.   do   not  consider  imp.   ad- 
visable.   K.,  04, 1724. 
In  charge: 

Capt.  H.  Deakyne,  1902.    B.,  04, 1722. 
Capt.  G.  E.  Spalding,  13,  624. 


Assistant.    W.  H.  Caldwell.    B.,  04, 1725. 

PHTSICAL  CHARACTEBISTICS. 

Description  ot,  04, 1723, 1725. 

SURVEY. 

Ex.  au.  act  June  13,  1902;  made,  1903,  by  Capt. 
Deakyne  (sur.  reoom.),^  04, 1722. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  Lemon  B. 
to  Gasparilla  Sound,  Fla.    B.  to  come,  13, 572. 


P-288        TAMPA  BAY  AND  fflLLSBORO  BAY  AND  RIVEE, 

FLA. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1871-1912 
1896-1S99 
1902-1912 
1910-1912 

S787,0I2.76 

b 

125,000.00 
1,864,944.00 

d 

Hillsboro  E.,  Fla 

25,000.00 

Total 

2,601,956.76 

Part  (a),  P-288 


APPROPRI.4TIONS. 


Tampa  Bay,  Fla. 


1880, 
1881, 
1882, 
1884, 
1886, 


1892, 
1899, 
1900, 
1901, 
1902, 
1903, 
1909, 
1910, 
1911, 
1912, 


«10,000.00,  80, 1078. 

10,000.00,81,1192. 

20,000.00,82,1268. 

20,000.00,  84,1178. 

10,000.00,  86,1139. 

25,000.00,  83,1114. 

25,000.00,90,1605. 

10,000.00,93,1388. 

75,000.00,99,1034. 
135,000.00,00,2024. 
127,000.00,01,1758. 

86,675.00,03,1221. 
186,337.76,03,1200. 

20,000.00,09,1375. 
9,000.00,  10,1520. 
9,000.00,  11,1665. 
9,000.00,  13jl872. 


Total,  787,012,76  (incl.  misc.,  $787,024.46,  13, 
1872). 
COMMERCE. 

Description,  73,  64,687,647. 

Up  to  1894  phosphate  shipments  rapidly  increas- 
ing: n.  considered  favorably  located  to  allow  of 
competition  for  the  West  India  trade  and  Central 
American  trade,  95, 1571;  97, 1597. 

1898  warranted  24',  but  not  30'  m.  1.  w.,  99, 1643. 

Eates  lowered  20%  on  phosphate  shipments 
since  beginning  ot  imp.,  05,  302. 

1911,  2,864,997  t.,  13,  552. 

"The  commerce  tor  the  year  1911  amoimted  to 
2,864,997   tons,   valued   at  $49,343,689,   consisting 

grincipally  of  cigars,  coal,  crude  oil,  fertilizers, 
sh,  fuller's  earth,  lumber,  naval  stores,  phos- 
phate, tobacco  leaf,  fruit,  and  merchandise.  Tampa 
Bay  must  be  traversed  by  the  water-borne  com- 
merce bomid  to  and  from  Tampa,  Port  Tampa, 
St.  Petersburg,  points  on  Boca  Ceiga  Bay,  Clear- 
water Harbor,  Manatee  River,  and  Sarasota  Bay. 
Its  commerce  in  reality  is  the  combined  commerce 
of  all  these  points.  Tampa  is  the  general  collecting 
and  distributing  canter.    (See  also  Hillsboro  Bay.) 


"The  improvement  in  connection  with  improved 
tributary  waterways  has  lowered  the  freight  rates  for 
many  points  as  much  as  25  per  cent.  As  tributary 
waterways  are  further  improved,  these  benefits  will 
be  further  extended."    13, 552. 

CONTRACTS. 

1881.    J.  E.  Slaughter,  dr.,  50*  o.  y.,  81, 1191. 
1885.    J.  E.  Slaughter,  dr.,  34.7$;  r.  excavation, 
$6.90  c.  y.,  85, 1264. 

1887.  J.  E.  Moore,  r.  excavation,  $6.90  c.  y.; 
dr.,  44ifc.y.,  87, 1244. 

1888.  D.  G.  Ambler,  dr.,  290  c.  y.,  89, 1344. 
1891.    Alabama  Dredging  &  Jetty  Co.,  dr.,  25t 

c.  y.,  91, 1657. 

1893.  J.  A.  Bryan,  dr.;  sand,  33*  c.  y.;  r., 
$4.77  c.  y.,  93, 1673. 

1899.  Alabama  Dredging  &  Jetty  Co.,  dr.  on 
bar,  15it,  and  in  B.,  11.99*  c.  y.  ($511,130),  99, 1636. 

1907.  Bowers  Southern  Dredging  Co.,  dr.,  26* 
c.  y.,  08, 1386. 

ENGINEERS. 

Chlet  of  Engineers.    R.,  71,  69;  73,  64;  78, 

81;  79, 106;  80, 136;  81, 183;  83, 179;  83, 189;  8-t, 
198;  85,  194;  86,  192;  87,  159,  162;  88,  148;  89, 
171;  90,  153;  91,  192;  93,  189;  93,  208;  94,  193; 
95,  221;  97,  263;  98,  248;  99,  282,  287;  00,  321; 
01,  346;  02,  276;  03,  284;  04,  293;  05,  301;O6, 
323;  07,  340;  08  361;  09,  376;  10,  426;  11,  45i: 
13,651. 

In  charge: 

Col.  J.  H.  Simpson,  1872.    B.,  72,  687,  647. 

Capt.  A.  N.  Damrell,  1878-85.  R.,  79,  870; 
(Maj.)  80,  1077;  81,  1191;  82,  1268;  83,  9S3;84, 
1178. 

Capt;  W.  T.  Rossell,  1886-86.    R.,  85, 1262. 
.  Lt.  W.  M.  Black,  1886-92.    B.,  86,  1137;  87, 
1243,  1267;  (Capt.)  88,  1112;  89,  1342;  90,  1604; 
91, 1655. 

Maj.  J.  C.  Mallery,  1892.    B.,  93, 13S6. 

Lt.  A.  M.  D'Armit,  1893.    B.,  93, 1670. 
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Maj.  T.  H.  Handbury,  1894-95.  B.,  94,  1241; 
95, 1570. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    B..,  97,1596 

Capt.  H.  Jervey,  1899.    B.,  99, 1632, 1040. 

Capt.  T.  H.  Rees,  1900-01.  E.,  00,  2022;  01, 
1756. 

Capt.  H.  Deakyne,  1902.    E.,  08, 1219. 

Lt.  E.  M.  Ehett,  08,  274. 

Capt.  F.  E.  Shunk,  1903-07.  B.,  03,  1198;  04, 
1704;  (Maj.)  OS,  1309;  00, 1228;  07, 1324. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1383, 

Capt.  G.  R.  Spalding,  1909-11.  E.,  09, 1374;  10 
1519;  11,1055. 

Capt.  J.  R.  Slattery,  1912.    E.,  13, 1871. 

Assistants: 

Capt.  A.  N.  DamreU.    E.,  78,  647. 

G.  jaenioke.    E.,  78,  64a 

D.  M.  Currie,  78,  587,  648. 

J.  L.  Meigs.    E.,  79,  871. 

J.  W.  Sackett.    B.,  87, 1246;  96, 1572;  97, 1598 

O.  N.  Bie.    E.,  97, 1600. 

OPEBATIONS. 

1880-81.    18,630  0.  y.  dr.,  81, 1191. 

1881-88.    30,709  0.  y.  dr.,  81, 1191;  88, 1268. 

1883-83.  16,691  0.  y.  dr.  and  2,470  c.  y.  r. 
blasted  from  chan.,  83,  983. 

1884-8S.  3,632  0.  y.  mud  and  914  c.  y.  r.  re- 
moved, 85, 1263. 

1885-86.  28,093  c.  y.  mud  and  1,200  c.  y.  st. 
removed  from  chan.,  86, 1138. 

1886-87.  Hock  removal  and  dr.  continued, 
87, 1245. 

1887-88.  473  c.  y.  r.  removed,  and  7,260  c.  y. 
dr.  from  chan.,  88, 1113. 

1889-90.    14,688  c.  y.  dr.,  90, 1605. 

1890-91.    48,771  c.  y.  dr.,  91, 1666. 

1891-93.    62,664  c.  y.  dr.,  98,  1388. 

1893-93.  932  c.  y.  r.  excavated  and  30,237  c.  y. 
sand  dr.,  93, 1672. 

1899-00.    295,716  0.  y.  dr.,  00, 2023. 

1900-01.    268,571  c.  y.  dr.,  01, 1766. 

1901-03.    778,229  c.  y.  dr.,  03, 1220. 

1903-03.    684,938  c.  y.  dr.,  03, 1198. 

1903-04.    8,460  c.  y.  dr.,  04, 1704. 

1906-07,    97,487  c.  y.  dr.,  07,  1324. 

1907-08.    542,090  c.  y.  dr.,  08,  1383,  1384. 

1908-09.    382,723  c.  y.  dr.,  09,  1374. 

1909-10.    165,149  c.  y.  dr.,  10, 1619. 

1910-11.  Wharf  and  coal  bin  at  Egmont  re- 
paired, 11, 1655. 

1911-18.  Proi.  completed,  launch  De  Soto 
purchased,  and  dr.  Key  West  repaired,  13,  562, 
1871-72. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  73,  648,  651;  79,  871;  88,  1112; 
89,  1342;  95,  1572;  99,  1632;  01,  345. 
Tidal  observations,  97, 1599. 
Shoalmg,  13,662. 


PLANS. 

By  G.  Jaenlcke,  1871:  (1)  straight  chan.  12'  x  200', 
J502,121.90;  (2)  d.  sailing  chan.  12'  x  200',  $549,- 
621.80;  (3)  d.  sailing  chan.  12'  x  100',  73,  64,  587, 
647,  650. 

By  Col.  Simpson,  1872,  RR.  instead  of  chan. 
from  Tampa  B.  to  Passage  Pt.,  to  be  built  by 
private  parties,  8180,000,  73,  64,  587,  647. 

By  J.  L.  Meigs,  1879:  (1)  d.  chan.  to  9',  $97,000; 
(2)  new,  straight  9'  chan.,  8121,899,  79,  871. 

PEOJECTS. 

By  Lt.  Col.  DamreU,  1879,  mp.  of  Tampa  B.  by 
d.  present  chan.  from  Ballast  Pt.  to  Tampa,  6|  m., 
by  dr.  and  r.  removal  to  9',  with  200'  w.  m  E.  and 
150'  in  B.;  est.,  $97,000,  79,  871;  80,  1077.  In- 
creased in  1886  and  1887  to  $133,000,  86,  1189;  87, 
1246. 

Proj.  modified,  1888,  by  Capt.  Black,  to  provide 
-for  formation  and  mainten.  of  chan.  8'  d.  in  Hills- 
boro  B.  and  Hillsboro  R.  to  city  of  Tampa,  and 
Chan.  200'  x  20'  m.  1.  w.,from  the  outer  bar  to  Port 
Tampa;  est.,  $60,000,  90, 1605;  98, 1387. 

Lt.  Col.  Benyaurd,  1897,  est.  $336,000  f»  obtain 
by  dr.under  a  continuous  contract  chan.  500'  w. 
onthebarand300'w.intheB.,with24'd.m.  1.  w., 
97, 1598. 

Plan  and  est.  submitted,  1898,  by  Lt.  Col.  Ben- 
yaurd for  a  30'  chan..  Gulf  to  Port  Tampa;  est., 
13,335,000,  99,  1642. 

By  Capt.  Jervey,  1899,  27'  chan.;  est.,  $750,000, 
99,  1633;  00,  2022. 

Modified,  act  1905,  to  provide  for  chan.  26'  d. 
and  of  sufficient  w.,  Port  'Tampa  to  Gulf  of  Mexico; 
also  provided  that  no  further  expend,  be  made 
until  Atlantic  Land  &  Imp.  Co.  agree  to  submit 
schedule  of  wharfage  charges  to  Sec.  of  War  for 
approval,  05,  301.  Schedule  of  charges  approv., 
Oct.,  1906,  07, 1324. 

SUE  VETS. 

By  G.  Jaenlcke  and  D.  M.  Currie,  1871,  under 
direction  of  Col.  Simpson  and  Capt.  DamreU. 
B.,  73,  587,  647,  648. 

By  J.  L.  Meigs,  1879,  under  direction  of  Capt. 
DamreU.    E.,  79, 870,  871. 

Ex.  and  resur.  of  Tampa  B.,  incl.  Hillsboro  E., 
up  to  city  of  Tampa,  au.  act  Aug.  5, 1886;  made  1887, 
by  Capt.  Black,  87, 1257. 

Ex.,  Tampa  to  mouth  of  the  B.,  au.  act  Aug.  17, 
1894;  made  by  Maj.  Handbury,  1894  (E.  fav.),  95, 
1672. 

Sur.  au.  act  June  3,  1896;  made  by  Lt.  Col.  Ben- 
yaurd, 1897  (E.  fav.;  see  Projects),  97, 1597. 

Joint  resol.  of  Congress,  June  4,  1898,  caUed  for 
plan  and  est.  for  imp..  Port  Tampa  to  mouth  of 
B.;  made,  1898,  by  Lt.  Col.  Benyaurd  (see  Proj- 
ects), 99, 1641. 

Of  aU  sections,  made  July  and  August,  1910,  11, 
1655. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13,  552. 

Maps.    86, 1138;  87, 1247;  88, 1112. 


Part  (b),  P-388    Hillsboro  Bay  and  River,  Fla. 


APPROPEIATION. 

1899,  $125,000,  99, 1637. 

COMMEBCE. 

Description  of;  rapidly  growing,  97, 1675, 1676. 

CONTEACTS. 

1899.    I.  T.  Brown,  dr.,  1934;  c.  y.;  r.  removal, 
34.90  c.  y.  ($79,604.82),  00,  2027. 

ENGINEEBS. 

Chief  ot  Engineers. 
284;  00,  323. 


E.,  97,  252;  98,  246;  99, 


In  charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897-98.    E.,  97. 
1574;  98, 1367. 
Capt.  H.  Jervey,  1899.    E.,  99, 1635. 
Capt.  T.  H.  Eees,  1900.    E.,  00, 2026. 

Assistant.    J.  W.  Sackett.    E.,  97, 1576. 

OPERATIONS. 

1899-00.    201,038  c.  y.  dr.,  00,  2026. 

PHYSICAL  CHAEACTEEISTICS. 

Detailed  description  of,  97, 1676;  99, 1636. 
Current  observations,  97, 1675. 
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PROJECTS. 

Au.  ol  joint  resolu.  of  Congress,  1898,  Lt.  Col. 
Benyaurd  est.  $300,000  to  dr.  cian.  200'  w.  in  the 
E,  and  160'  w.  in  the  B.,  with  12'  d.,  and  that 
$1,000  would  be  required  for  an.  mainten.,  98, 1358; 
adopted  plan,  99, 1636. 


SDK  VETS. 

Ex.  of  the  B.,  from  its  confluence  with  Tampa 
B.  through  Hillsboro  B.  and  R.  to  the  city  of 
Tampa,  au.  act  June  3,  1896;  made  by  Lt.  Col. 
Benyaurd,  1897,  97, 1574  (B.  fav.;  see  Projects). 

Sur.  made,  1899,  by  Capt..  Jervey,  99, 1636. 


Part  (c),  P-288 


Hillsboro  Bay,  Fla. 


APPEOPRIATIONS. 

1902,  $160,000,  03, 1222. 
100,000,05,1311. 
348,350,06,1230. 

*1,000,  09, 137(. 

10,000,  09, 1377. 

*B,594,  10, 1522. 
300,000,  10, 1522. 
3-0,000,11,1658. 
4o0,000, 18, 1875. 


1905, 
1906, 
1908, 

1909/ 

1910, 
1911,, 
1912, 


Total,  1,664,944  {mcl.  misc..  and  $125,000  ca"-- 
rifd  undei    P-80(a),  $1-790, 
ISO  13  13, 1S7S). 
COMMERCE. 

Description  of  present,  and  prospective,  04, 1728, 
1733, 1737. 

Growth  of  city  of  Tampa  since  beginning  of 
imp.,  04, 1728. 

Kates  by  water  lowered  25%  since  imp.  was 
undertaken,  05, 303;  lowered  10%,  1908,  09,  378; 
30  to  40%,  la,  557. 

Diagram  showing  tonnage  values  and  app.,  18, 
1875. 

Tonnage  in  1911,  1,637,676  t.,  13,  657. 

"The  commerce  for  the  year  1911  amounted  to 
1,637,676  short  tons,  valued  at  $29,904,179,  an  in- 
crease of  49.7  per  cent  over  1910.  The  commerce 
consists  principally  of  cigars,  coal,  crude  oil,  fer- 
tilizers, fish,  lumber,  naval  stores,  oranges,  phos- 
phates, tobacco  leaf,  vegetables,  and  general  mer- 
chandise. Three  lines  of  steamers  give  regular 
service  to  New  Orleans,  Habana,  Key,  West,  and 
New  York.  Two  of  these  lines  each  added  a 
steamer  to  the  Tampa  run  during  the  year.  Local 
commerce  between  Tampa  and  other  points  on 
Tampa  Bay,  Sarasota  Bay,  Manatee  Kiver,  and 
Boca  Ceiga  Bay  is  carried  on  by  lour  lines  of  steam- 
ers. In  addition  to  this  there  are  many  small 
gasoline  boats  making  more  or  less  regular  runs. 

"Freight  rates  have  been  reduced  from  30  to  40 
per  cent."    13,  557. 

CONTRACTS. 

1903.  E.  W.  Preston,  dr.,  18J  *  c.  y.;  removing 
I.,  $4.89  c.  y.,  03, 1201. 

1905.  G.  W.  Catt,  dr.,  14$  c.  y.;  r.  removal 
$4,90  0.  y.,  06, 1230. 

1907.  Estate  of  G.  W.  Catt,  supple,  agreement 

Sroviding  for  omission  of  r.  removal  work,  and  for 
epositing  material  at  a  min.  distance  of  1,200' 
from  E.  bank,  12(l!  c.  v.,  08, 1386. 

1908.  Southern  Dredgmg  Co.,  dr.,  13*  c.  y.; 
Bowers  Southern  Dredging  Co.,  lease  of  dr.  plant, 
$300  per  day,  09, 1377. 

1909.  Hillsboro  Dredging  Co.,  dr.,  16  and  214 
c.  y.,  10, 1521. 

1910.  Hillsboro  Dredging  Co.,  dr.,  16  and  21(|! 
o.  y.,  10, 1521.  R.  Moore,  dr.  (1,200,000  c.  y.),  8H 
c.  y.;  North  American  Dredging  Co.,  dr.  (1,500,000 
c.  y.),  7.984!  c.  y.;  HHLsboro  Dredging  Co.,  dr.  r., 
$6  c.  y.;  other  than  r.,  175(t  c.  y.,  11, 1668-59. 

1911.  J.  C.  Titzell,  dr.  (4,400,000  c.  y.),  7.45(6 
c.  y.,  13, 1875. 

ENGINEERS. 

Chief  of  Engineers.  B.,  01,  317;  03,  277;  03 
285;  04,294,  301,  1726;  05,302;  06,  324;  07,341; 
08,  302;  09,  377,  385;  10,  426,  435;  11,  452;  13, 
554. 


Boards.    BEEH.    R.,,04, 1730, 1731. 

In  cbaigc: 

Capt.  T.  H.  Eees,  1901.    R.,  01, 1768. 

Capt.  H.  Deakyne,  1902.    R.,  03, 1222;  04, 1728. 

Lt.  E.  M.  Ehett,  03,  274. 

Capt.  F.  E.  Shunk,  1903-07.  R.,  03,  1200;  04, 
1705, 1735;  (Maj.)  05, 1310;  06, 1229;  07, 1326. 

Lt.  Col.  L.  H.  Beach,  1908.    B.,  08, 1385. 

Capt.  G.  E.  Spalding,  1909-11.  R.,  09, 1376;  10, 
1521;  11,1666. 

Capt.  J.  E.  Slattery,  1912-.    R.,  13, 1874. 

Assistant.    W.  H.  Caldwell.    R.,  04, 1733. 

LEGISLATION. 

Act  Feb.  27,  1911,  requires  that  mtmicipallty  of 
Tampa  obtain  control  of  700'  on  each  side  of  pro- 
posed Ybor  chan.;  complied  with  by  city,  11, 453, 
454. 

OPERATIONS. 

1900-01.  212,525  0.  y.  dr.  and  2,989  c.  y.  r.  re- 
moved, 01, 1759. 

1903-03.  222,183  0.  y.  dr.  and  13,776  o.  y.  r. 
removed,  03, 1201. 

190.3-04.  82,611  c.  y.  dr.  and  1,020  c.  y.  r.  re- 
moved; 2  sunken  pontons  and  dr.  ladder  removed 
from  chan.,  04, 1700. 

1904-06.    114,776  0.  y.  dr.,  05, 1310. 

19O5-06.  876,402  c.  y.  dr.  and  30  c.  y.  r.  re- 
moved, 06, 1229. 

1906-07.    1,184,862  c.  y.  dr.,  07, 1326. 

1907-08.  383,230  c.  y.  dr.  and  166,046  o.  y. 
removed  under  supple,  agreement,  08, 1380. 

1908-09.  210,739  c.  y.  dr.;  dolphin  bnilt,  09, 
1.S76. 

1909-10.    58,946  c.  y.  dr.,  10, 1521. 

1910-11.  1,904,695  o.  y.  dr.  by  contract  and 
296,361  c.  y.  by  U.  S.,  practically  completing  sees. 
A  and  B  to  required  d.,  11, 1657. 

1911-13.  1,416,  326  c.  y.  dr.  under  contracts; 
result  of  work,  13, 1874. 

PHYSICAL  CHARACTERISTICS. 

Quantity  of  r.  found  to  be  loss  than  orig.  est.,  03, 
1201. 

Description  of,  04, 1733. 

B.  an  arm  of  Tampa  B.,  about  9  m.  x  4i  m. 
Tampa  is  at  its  head  and  is  259  m.  from  Key  West 
and  550  m,  from  New  Orleans,  13,  564. 

PROJECTS. 

By  Capt.  Shimk,  1903,  est.  for  Chans.,  viz:  15', 
$265,516;  18',  $669,259;  20',  $837,335;  24',  $1,404,042 
(all  phis  10%  for  engineering  expenses);  20'  recom., 
04, 1730.  BEEH.  recom.  IS'  and  abandomnent  of 
further  imp.  at  Port  Tampa,  when  d.  of  24'  should 
be  secured  there,  04,  1732  Act  1905  au.  part  of 
plan,  for  chan.  20'  x  1.50',  lower  IS.  to  mouth  of 
Hillsboro  R.,  with  turning  basin  460'  x  1,050'  at 
inner  end  ol  chan.;  est.,  S44S,3S0,iO5,303, 1310. 

By  Capt.  Spalding,  1909  (modification  au.  act 
June  25,  1910),  chan.  24'  d.,  200'  w.,  from  Tampa 
B.  to  turning  basin,  thence  e.  300'  w.  to  mouth, 
and  up  estuary  through  present  Tampa  Northern 
Chan,  to  main  chan.,  by  dr.  and  r.  removal;  est., 
$1,760,000,  and  $20,000  an.  for  5  years,  and  $10,000 
an.  thereafter  tor  mainten. ,2 10,  427  436 


*  Allotment. 


'  H.  D.  306,  58th,  2d. 


2  H.  D.  634,  61st,  2d. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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Modified  Feb.  16,  1912,  to  provide  straight  chan. 
in  Ybor  Estuary,  in  lieu  of  chan.  sliown  on  map 
in  H.  Doc.  No.  634,  61st  Cong.,  2d  sess.,  13,  555. 

STJRVETS. 

Ex.  and  sur.  au.  act  June  13,  1902;  made,  resp., 
in  1902  by  Capt.  Deakyne;  and  in  1903  by  Capt. 
Sbunk,!  04, 1726. 

Ex.  and  sur.,  from  turning  basin  to  bead  of 
estuary  in  direction  of  Ybor  City,  au.  act  Mar.  2, 


1907;  made,  resp.,  in  1907  and  1908,  by  Maj.  Sbunk 
and  Lt.  Col.  Beach.^OO,  385. 

From  24'  contour  in  B.,  through,  existing  20, 
Chan,  to  head  of  estuary,  in  direction  of  Ybor  City' 
thence  from  mouth  of  said  estuary  through  B.,  etc., 
au.  act  Mar.  3, 1909;  made,  1909,  by  Capt.  Spalding,' 
10,  435. 

Cong,  does.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc..  18, 656. 

Map.2  8    13,1874 


Part  (d),  P-388 


Hillsboro  River,  Fla. 


APPROPBIATIONS. 

1910,  S25,000,  10, 1523. 

CONTRACTS. 

1911.    Southern  Dredging  Co.,  lease  of  clam- 
sheU  dr.,  $350  day,  11, 1660. 

ENGINEERS. 

CUel  ol  Engineers.    K.,  10,  428;  11, 455;  13, 
557. 

In  charge: 

Capt.  G.  R.  Spaldmg,  1910-11.    R.,  10, 1523;  11, 
1660. 
Capt.  J.  E.  Slattery,  1912-.    R.,  13, 1876. 


OPERATIONS. 

1910-11.    9,489  0.  y.  dr.,  11, 1660. 
1911-13.    24,333  c.  y.  dr.,  13, 1876. 

PROJECT. 

This  imp.  formed  part  of  the  12'  proj.  for  Hills- 
boro B.,  au.  Mar.  3,  1899  (see  R.  for  1911,  p  452, 
Hillsboro  B.),  10,  428;  11,  455. 

Proj.  completed  except  where  superseded  by 
that  for  imp.  of  Hillsboro  B.,  10, 428. 


P-288(e)  TAMPA  BAY  AND  OLD  TAMPA  BAY,  FLA. 

(Channel  between.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  89, 175. 
In  charge.    Capt.  W.  M.  Black,  1888.    R.,  89, 
1368. 

PHYSICAL,  CHARACTERISTICS. 

Description  ol,  89, 1368. 


PLANS. 

By  Capt.  Black,  1889,  imp.  of  the  waterway  con- 
necting Tampa  and  Old  Tampa  Bs.  by  excavation 
of  a  Chan.  200'  x  20'  m.  1.  w.  across  the  bars,  89, 1369. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Black  (see  Flans),  89. 1369. 


P-290 


SARASOTA  BAY,  FLA. 


APPROPRIATIONS. 

1890,  $5,000,91,1652. 
1892,    2,600,93,1383. 

2,500,95,1554. 

2,500,96,1332. 

6,000,99,1629. 

5,000,03,1219: 
*5,000,  06, 1227. 

5,000,05,1308. 
22,500,07,1322. 
*3,000,  09, 1372. 

5,000,09,1372. 

4,000,  10, 1516. 
30,000,  10,1516. 
13,000,  18,1869. 


1899, 
1902, 

1905/ 

1907, 
1908, 

1909/ 

1910, 
1912, 


Total,  110,000  (incl.  misc.,  $112,042.75,  13, 

1869). 

COMMERCE. 

Evident,  1898,  that  when  imp.  should  be  com- 
pleted it  would  be  commensurate  with  the  value 
ol  the  C.  as  far  as  the  town  of  Sarasota;  but  thence 
to  Caseys  Pass  the  value  ol  the  C.  problematical, 
98, 1337. 

Description  of,  00,  2056. 


Region  between  Sarasota  and  Caseys  Pass  well 
adapted  to  fruit  and  vegetables,  and  would  be 
settled  as  soon  as  water  transportation  secured, 
01, 1754.  , 

Rates  lowered  from  25  to  50%  since  beginning  of 
imp.,  05, 301. 

Believed  to  be  increasing,  10,  423. 

1911,  35,811 1.,  13,  649. 

CONTRACTS. 

1911.  Hillsboro  Dredging  Co.,  dr.  177,550  c.  y., 
12.^  0.  y.,  11,  1662.  Hillsboro  Dredging  Co.,  dr. 
166,000c.  y.from  sees.  A  and  B,  180c.  y.,  and  200,000 
c.  y.  from  sees.  D,  E,  and  F,  ll*  c.  y.,  13, 1869. 

ENGINEERS. 

Chief  of  Engineers.  B.,  89, 176;  90,  156;  91, 
191;  93,  188;  93,  207;  94,  191;  95,  217;  96,  196; 
97,  247;  98,  241;  99,  280;  00,  318,  327;  01,  344; 
03,  275;  03,  284;  04,  292;  05,  300;  06,  322;  07, 
338;  08,  368;  09,  373;  10,  422,  435;  11,  448;  13, 
648. 

In  charge: 

Capt.  W.  M.  Black,  1888-92.  R.,  90,  1616;  91, 
1651. 


*  Allotment. 


1  H.  D.  306,  68th,  2d. 


'  H.  D.  1121,  60th,  2d. 


5  H.  D.  634,  61st,  2d. 
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Maj.  J.  C.  Mallery,  1892.    R.,  93, 1382. 

Lt.  D'Armit,  1893.    R.,  93, 166S. 

Maj.  T.  H.  Handbury,  1894-95.  R.,  94,  1237; 
96, 1653. 

Lt.  Col.  W.  H.  H.  Benyaurd,  189&-98.  R.,  96, 
1331;  97, 1560;  98, 1337. 

Capt.  H.  Jervey,  1899-1900.  R,,  99,  1629;  00, 
2054,  2060. 

Capt.  T.  H.  Eees,  1900-01.  R.,  00,  2018;  01, 
1753. 

Capt.  H.  Deafcyne,  1902.    R.,  08, 1218. 

Lt.  E.  M.  Rhett,  03,  274.  , 

Capt.  P.  R.  Shunk.  1903-07.  R.,  03,  1197;  04, 
1702;  (Maj.)  06, 1307;  06, 1227;  07, 1321. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08. 1380. 

Capt.  G.  R.  Spaldine,  1909-11.  R.,  09,  1371; 
10, 1516;  11, 1651. 

Capt.  J.  R.  Slattery,  1912-.    R.,  13, 1868. 

Assistants: 

D.  B.  Dunn.    R.,  90, 1616. 

J.  E.  Bacon.    R.,  90, 1618. 

W.H.Caldwell.    R., 00, 2058, 2062. 

OPERATIONS. 

1891-93.    4,363  c.  y.  dr.,  93, 1383. 

1893-93.    6,457  c.  y.  dr.,  93, 1666. 

1894-95.    13,614  c.  y.  dr.,  95, 1554. 

1897-98.    10,972  0.  y .  dr.,  98, 1337. 

1900-01.    35,764  c.  y.  dr.,  01, 1754. 

1903-03.    33,952  c.  y.  dr.,  03, 1197. 

1905-06.  21,568  c.  y.  dr.,  167  c.  y.  r.  removed, 
and  840 1.  f.  btakhead  built,  06, 1227. 

1906-07.  24,977  0.  y.  dr.  and  163  c.  y.  r.  re- 
moved, 07, 1321. 

1907-08.  61,131  u.  y.  dr.  and  449  c.  y.  r.  re- 
moved, 08, 1380. 

1908-09.  12,812  c.  y.  dr.  and  74  c.  y.  r.  removed, 
09, 1371. 

1909-10.    44,698  c.  y .  dr.,  10, 151 6. 

1910-11.    114,560  c.  y.  dr.,  11, 1651. 

1911-13.  39,005  c.  y.  dr..  by  which  a  ohan. 
50'  w.,  and  not  less  than  3'  d.,  m.  1.  w.,  obtained 
Irom  Sarasota  s.  through  Little  Sarasota  B.  for  11 
m.,  13, 1868. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  90, 1617;  91, 1651;  00,  2055. 

Chans,  in  victaity  of  Gulf  of  Mexico  difficult  to 
maintain  on  account  of  ."trong  tidal  currents  and 
shifting  nature  of  bottom,  11, 1651. 


PLANS.    (See  Projects.) 

By  Capt.  Black,  1889,  excavating  chan.  5'  x  100' 
through  Sarasota  B.  from  Tampa  B.  to  Sarasota, 
and  3'  x  76'  from  Sarasota  to  Caseys  Pass;  est., 
J37,500,  90, 1618. 

PROJECTS.    (See  Plans.) 

By  Capt.  Black,  1891,  chan.  S'  x  100',  Tampa  B. 
to  Sarasota;  est.,  $10,000,  91, 1661. 

In  1893,  after  close  ex.  of  the  shoal  near  Long 
Bar,  a  revised  est.  submitted  by  Lt.  D'Armit 
making  total  est.  S17,500,  93, 1667. 

Lt.  Col.  Benyatird,  1896,  proposed  to  expend 
app.  of  1896,  intended  for  imp.  of  the  B .  from  Tampa 
B.  to  Caseys  Pass,  in  work  above  Sarasota  m 
furtherance  of  the  proj.,  96,  1332;  proj.  modified 
to  provide  for  imp.  of  the  B.  from  Tampa  B.  to 
Caseys  Pass,  increasing  total  est.  to  155,000,  98, 
1337. 

Capt.  Jervey  est.,  1899,  $27,000  or  $41,000  for  the 
betterment  of  the  chan.  connecting  Sarasota  B. 
with  Lemon  B.,  with  $1,000  an.  mataten.,  00, 2061, 
2062. 

Act  1907  au.  extending  imp.  Tampa  B.  to  Venice; 
est.  increased  $16,000,  07,  338. 

Capt.  Spalding,  1910,  did  not  consider  stretch 
between  Venice  and  Gasparilla  Sound  worthy  of 
imp.;  est.,  $26,000  to  complete  existing  proj.  to 
Venice,!  10,  423,  435. 

Owing  to  difficulty  to  maintain  chan.  in  vicinity 
of  Gulf  of  Mexico,  change  in  route  made,  increasing 
dr.  required.  Chief  of  Engineers  au.  increase  of 
$25,000  in  the  est.  cost  of  completing  work,  1 1, 1651. 

SURVEYS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Black,  90, 1617. 

Ex.  and  sur.  of  inside  passage  throu^  Sarasota 
B.  to  Lemon  B.,  Fla.,  au.  act  Mar.  3,  1899.  Ex. 
made,  1899,  by  Capt.  Jervey;  no  existing  inside 
passage  connecting  the  2  Bs.;  to  build  an  artificial 
passage  would  not  be  justifiable.  Sec.  of  War 
approv.,  Oct.  19, 1899,  recom.  of  Chief  of  Engineers 
that  the  district  office  be  au.  to  make  a  sur.  and 
report  upon  such  portion  of  the  route  covered  by 
his  pre.  report  as  connected  the  navigable  waters 
of  Sarasota  and  Lemon  Bs.  (R.  unfav.;  see  Proj- 
ects), 00, 2066,  2060. 

From  Tampa  B.  to  Venice,  thence  through 
Caseys  Pass  to  Lemon  B.,  thence  to  GaspariUa 
Sound,  au.  act  Mar.  3,  1909;  made,  1909-10,  by 
Capt.  Spalding,!  lo,  436. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  13,548. 


P-396 


MANATEE  RIVER,  FLA. 


rnuf 

1882, 

■JilAXiunio. 

812,000.00,83,1028. 

lR8fi, 

2  11,000.00,  86, 1161;  87, 1241. 

1888, 

5,000.00,88.1109. 

IWK), 

6,000.00,90,1603. 

1892, 

6,000.00,93,1386. 

1894^ 

3,000.00,  96,1556. 

66. 37  (claim),  act  Aug.  23. 

1K9B, 

3  4,000.00,96,1333. 

1899, 

10,000.00,99,1631. 

190a, 

*2,342,00,  03, 1202. 

1905, 

10,000.00,05,1317. 

1907, 

70,710.00,07,1323. 

1909, 

10,000.00,09,1373. 

1912, 

5,000.00,  13,1870. 

Total,  156,108.37  (inol.  misc.,  less  claim  of 
$56.37,  $155,060.80,  13, 
1870). 


COMMERCE. 

Description  of,  97, 1562. 

C.  of  the  R.  and  Terraceia  B.  of  sufficient  im- 
portance, 1896,  to  warrant  an  imp.  of  the  cut-off, 
97, 1562. 

In  1898  locality  the  largest  shipping  point  for 
fruits  and  vegetables  on  the  w.  coast  of  Florida, 
98, 1339. 

Adjacent  country  developing  rapidly,  and  C. 
growmg,  03,  287. 

Description  of;  large  and  increasing,  04, 1753-54. 

1911,  63,000  t.,  an  increase  of  75.6%  over  previous 
year,  all  due  to  imp.;  imp.  also  controlling  factor 
over  rates,  13,  561. 

CONTRACTS. 

1883.    J.  Maguu-e,  dr.,  i9-fsi  c.  y.,  83, 1029. 
1886.    R.  Moore,  dr.,  SOt  c.  y.,  87,  1241. 
1888.    D.  G.  Ambler,  dr.,  294  c.  y.,  89, 1341. 


*  Allotment. 
iH.D.849,61st,2d. 


"  Part  of  $13,000,  $2,000  of  which  was  for  Pease  R.,  87, 1241. 
'  $3,000  for  imp.  of  the  cut-off. 


rsee  pp.  14-22  for  "1 
Lexplanatlons,  ete.J 
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ENGINEERS. 

Chlet  ot  Engineers.  K.,  83, 186;  83, 197;  84, 
205;  85,  197;  86,  195;  87,  159;  88,  147:  89,  170; 
90,  152;  91,  191;  99,  188;  93,  267;  94,  192;  95 
218;  96,  195;  97,  248;  98,  242;  99,  281;  00,  319, 
01,  345;  08,  279;  03,  287;  04,  296,  301,  1749;  06, 
307;  06,  328;  07,  339;  08,  360;  09,  375;  10,  424; 
435;  11,  450,  404;  18,  549,  669. 

Boards.    B.E.R.H.    B.,  04, 1751, 1755. 

In  charge: 

Maj.  A.  N.  Damrell,  1881-85.  K.,  82,  1319;  83, 
1028'  84  1215 

Capt.  W.  T.'Rossell,  1885-86.    R.,  85, 1272. 

Capt.  W.  M.  Black,  1886-92.  K.,  86,  1150;  87, 
1239;  88, 1107:  89, 1340;  90, 1602;  91, 1653. 

Maj.  J.  C.  Mallery,  1892.    R.,  98, 1384. 

U.  A.  M.  D'Armit,  1893.    B.,  93, 1608. 

Maj.  T.  H.  Handbury,  1894-95.  E.,  94,  1238; 
95  1555 

U.  Coi.  W.  H.  H.  Benyaurd,  1898-98.  R.,  96, 
1332;  97, 1562;  98, 1338. 

Capt.  H.  Jervey,  1899.    R.,  99, 1630. 

Capt.  T.  H.  Bees,  1900-01.  E.,  00,  2020;  01, 
1755. 

Capt.  Herbert  Deakyne,  1902.  E.,  08, 1223;  04, 
1749,  1754. 

Lf.E.  M.  Ehett,  03, 274. 

Capt.  F.  E.  Shuiik,  1903-07.  R.,  03,  1203;  04, 
1708;  (MajO  OS,  1317;  06, 1233;  07, 1322. 

Lt.  Col.  L.  H.  Beach,  1908.    E.,  08, 1382. 

Capt.  G.  R.  Spalding,  1909-11.  R.,  09, 1373;  10, 
1517;  11,  1663. 

Capt.  J.  R.  Slattery,  1912-.    E.,  18, 1870. 

Assistants: 

F.  Robinson.  B.,  88, 1320. 
J.  E.  Bacon.  R.,  88, 1109. 
W.  H.  Caldwell.    R.,  04, 1752. 

OPERATIONS. 

1882-83.  2,405  0.  y.  dr.  from  chan.  in  Tampa 
B.,  83, 1028. 

1883-84.  21,269  c.  y.  dr.  from  out  between 
Tampa  B .  and  Shaws  Ft.,  84, 1216. 

1887-88.    15,302  c.  y.  dr.  from  out,  88, 1108. 

1889-90.    14,977  0.  y.  dr.,  90, 1603. 

1892-93.    1,389  c.  y.  dr.,  93, 1669. 

1893-94.    22,300  c.  y.  dr.,  94, 1240. 

1897-98.  20,074  c.  y.  dr.,  and  a  temporary 
training  wall  1,475'  1.  built;  3  chan.  marks  built, 
98, 1338. 

1899-00.    53,231 0.  y.  dr.,  00,  2021. 

1902-03.  17,144  c.  y.  dr.  from  Terraceia  Cut- 
off, 03, 1203. 


1906-06.  47,849  e.  y.  dr.,  160  snai!S  removed, 
and  48  trees  trimmed,  06, 1234. 

1907-08.  122  snags  removed,  129  trees  trim- 
med, and  7,664  c.  y.  dr.,  08, 1382. 

1908-09.    204,320  c.  y.  dr.,  09, 1373. 

1909-10.  235,087  c.  y.  dr.  and  21  chan.  marks 
estab.,  10, 1517. 

PHTSICAI,  CHARACTERISTICS. 

Description  of,  88, 1108;  04, 1752. 

Rises  m  w.  part  of  the  central  portion  of  Fla., 
and  empties  into  s.  part  of  Tampa  B.;  50  m.  1.;  for 
13  m.  above  mouth  the  R.  is  a  tidal  estuary  i^l  m. 
w.;  proj.  section,  22  m.,  12, 549. 

PROJECTS. 

By  Maj.  Damrell,  1882,  chan.  13'  x  100'  m.  1.  w., 
Tampa  B.to  Shaws  and  McNeills  Fts.,  4  m.;  est., 
170,000,  88,  1319;  83, 1028;  86, 1151. 

This  proj.  subsequently  modified,  increasing  the 
est.  to  873,000,  to  provide  tor  opening  up  the  entire 
lower  R.  to  light-draft  boats,  by  chan.  8'  x  100' 
m.  1.  w.,  Tampa  B.  to  Manatee,  90, 1602;  91, 1663. 

Lt.  D'Armit,  1892,  dr.  with  U .  S.  dr.  a  out  12'  x  100' 
m.  1.  w.  through  the  bulkhead  at  Snead  Ft.,  93, 
1669. 

In  1897  Lt.  Col.  Benyaurd  est.  $20,000  to  form  a 
chan.  6'  xlO  0'  m.  1.  w.,  connecting  the  6'  contoiirs. 
of  Manatee  R.  and  Terraceia  B.,  97,  1562;  a  proj. 
on  this  basis  approv.  in  1897,  98, 1338. 

Froj.,  1912,  embraced  foregoing  and  that  by 
Capt.  Deakyne,  1902,  tor  a  chan.  9'  x  100'  from 
McNeills  Ft.  to  Rocky  Blufl,  and  4'  x  75',  Rocky 
Blufl  to  Rye;  total  est.,  $130,520,'  04, 1754;  au.  act 
Mar.  3,  1905,  05,  307,  12,  550. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
Dainrell,  82, 1319. 

Made,  1888,  by  Capt.  Black,  88, 1108, 1109. 

Sur.  au.  to  find  character  and  extent  of  the  imp. 
required  at  the  cut-off  for  which  Congress  app. 
$3,000  in  1896.  Sur.  made  by  Lt.  Col.  Benyaurd, 
1897  (E.  fav.;  see  Projects),  97, 1562. 

From  mouth  to  Ellenton,  thence  to  Rye,  au.  act 
June  13,  1902;  made,  1902,  by  Capt.  Deakyne,'  04, 
1749. 

Fre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  for  13', 
mouth  to  Falmetto  and  Bradentown;  and  thence 
such  d.  to  Ellenton  and  Rye  as  commerce  might 
need.  E.,  Capt.  Spalding,  1909  and  1910^^  (supple, 
imp.  imnecessary),  10,  435;  11,  464;  12,  569. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12,  560. 

Maps.2    88, 1108;  97, 1562. 


P-304 


ALAFIA  RIVER,  FLA. 


ENGINEEBS. 

Chief  ot  Engineers.    B.,  89, 174. 

In  charge.    Capt.  W.  M.  Black.    R.,  89,  1357. 

Assistant.    D.  B.  Dunn.    R.,  89,  1358. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1357. 


PLANS. 

By  Capt.  Black,  1889,  for  imp.  by  carrying  the 
chan.  d.  at  the  mouth,  15'  at  1.  w.,  over  the  shoals 
as  far  as  Peru,  by  dr.,  assisted  by  light  wing  dams; 
est.,  $10,000,  89, 1358. 

StTEVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Black,  89, 1357. 


P-314 


ST.  PETERSBURG,  FLA.     (Harbor  at.) 


APPROPRIATIONS. 

1912,  $32,000,  12,  1873. 

COMMERCE. 

In  1911,  771,850  t.,  12,  554. 


ENGINEERS. 

Chief  of  Engineers.    R.,  06,  332;  12,  653,  671. 

In  charge: 

Maj.  F.  R.  Shunk,  06,  312. 

Capt.  J.  R.  Slattery,  1912-.    R.,  12, 1873. 


I  H.  D.  117, 58th,  2d 


2H.  D.271,62d,2d. 
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PKIVATB  WOKK. 

In  1911  local  interests  excavated  chan.  120'  x  13', 
and  a  basin  14',  x  450'  x  1,360'  13,  653. 

PROJECTS. 

Act  July  25,  1912,  au.  proj.  for  w.  and  d.  chan. 
entering  Bayboro  H.  to  10'  x  200'  at  outer  end,  and 
300'  w.  at  mner  end,  and  protecting  cban.  by  j. 
along  s.  side;  est.,  $32,000,  and  $1,500  an.  mainton.; 
provided  local  interests  would  do  aU  necessary 
work  insbore,  incl.  w.  basin  175'  and  mainten.  to 
d.  of  10';  and  that  the  frontage  on  basin  acquired 
by  the  city  would  be  moved  300'  n.,  and  land  along 


Salt  Creek  be  reserved  for  future  enlargements,' 
12,  553. 

SCKVBTS. 

Pre.  ex.  au.  act  Mar.  3, 1905.  R.  by  Maj.  Shunk,> 
(unfav.),  06, 332. 

R.  by  BEBH.,  Sept.  9, 1907,  requested  by  E.  & 
H.  Comm.    C.  not  suflicient  to  justify  exp.s 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911.  R.  by 
Capt.  Spalding  on  ex.,  Jime  5,  and  Capt.  Slattery 
on  sur.,  Nov.  21,  1911;  est.,  $32,000,  subject  to  co- 
operation by  local  interests,'  18, 571. 

Map.i 


P-333(a)     CLEARWATER    HARBOR 

BAY,  FLA. 


AND     BOCA     CEIGA 


APPROPRIATIONS. 

1910,     $29,600,10,429. 


1911-12.    244,548  e. 
pletBd,  12,  1877. 


y.   dr.;  proj.  85%  com- 


29,500,  11,1661. 
20,000,  12,  1877. 


1911, 
1912, 

Total,    79,000,  12, 1877. 

COMMERCE. 

Description,  8S,  1325, 1328. 

None,  97, 1579. 

About  3%  of  total  trade  uses  waterway,  10,  429. 

Tonnage,  1911,  6,000+  t.,  12,  1878. 

CONTRACTS. 

1910.  Hillsboro  Dredging  Cc-'dr.,  131*  o.  y., 
11, 1660. 

1911.  Hillsboro  Dredging  Co.,  dr.  about  131,000 
c.  y.,  at  WJ*  c.  y.,  12, 1878. 

ENGINEERS. 

Chiet  of  Engineers.  B.,  85,  207;  87, 162;  97 
262;  09, 385;  10,  428;  11,  466;  12, 669. 

In  charge: 

Capt.  R.  L.  Hoxle.    R.,  86, 1323, 1324. 
Capt.  W.  M.  Black.    R.,  87, 1259. 
Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    R.,  97, 1578. 
Capt.  G.  B.  Spalding,  1910-11.    R.,  10, 1523;  11, 
1660. 
Capt.  J.  B.  Slattery,  1912-.    R.,  12, 1877. 

Assistants: 

H.  Haines.  R.,  85, 1324. 
J.  L.  Meigs.  R.,  85, 1326. 
J.  W-Sackett.    R.,  97, 1579. 

OPERATIONS. 

1910-11.  103,880.5  0.  y.  removed  under  con- 
tract, and  33,339  c.  y.  by  hired  plant,  at  16.8$  c.  y., 
resulting  in  ohans.  5'  x  60'  x  W,  11, 1660. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  H.  a  shallow  sound  on  the  w. 
coast  ol  Florida,  about  20  m.  n.  of  entrance  to 
Tampa  B.,  85, 1326;  97, 1679.  Boca  Ceiga  B.  lies 
to  s.  of  Clearwater  H.,  12, 559. 

Description  of,  10, 428. 

PLANS. 

By  Capt.  Hoxie,  1885,  dr.  chan.'5i'  d.  at  I.  w. 
through  Sand  Key  Bar  and  Dunedm  and  Clear- 
water Chans.;  est.,  $11,553,  85, 1325, 1328. 

PROJECTS. 

Act  June  25,  1910,  au.  chan.  5'  x  60'  w.,  Clear- 
water H.  to  Boca  Ceiga  B.;  thence  7'  x  100'  to 
Tampa  B.:  est.,  $59,000,  and  $3,000  an.  maJnten.,< 
10,  428.  £st.  increased  to  $79,000  in  1912,  as 
amount  required  to  complete  proj.,  12, 559. 

SURVEYS. 

Ex.  au.  acts  July  5, 1884,  and  Aug.  5, 1886;  made 
by  Capt.  Hoxie,  1885,  85,  1323,  and  Capt.  Black, 
1887  (R.  unfav.),  87, 1269. 

Ex.  au.  act  Jime  3, 1896;  made  by  Lt.  Col.  Ben- 
yaurd (B.  unfav.),  97, 1579. 

Ex.  and  sur.  au.  act  Mar.  2,  1907;  made,  1907-08; 
est.,  $69,000,1 09,  385. 

Act  Feb.  27,  1911,  au.  ex.  and  sur.,  mouth  of 
Anclote  B.  to  beginning  of  cban.  from  Clearwater 
H.,  through  Boca  Ceiga  B.,  thence  to  Tampa  B., 
12, 672. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans 
etc.,  12,559. 

Map.< 


P-333  (b)     CEDAR  KEYS  TO  CLEARWATER  HARBOR,  FLA. 


COMMERCE. 

SmaU,  84, 1220. 

ENGINEERS. 

Chief  of  Engineers.    R.,  84,  206. 

In  charge.    Capt.  A.  N.  Damrell.    R.,  84, 1220. 

Assistant.    Lt.  J.  L.  Lusk.    R.,  84, 1220. 


PHYSICAL  CHARACTERISTICS. 

Boute  described,  84, 1220. 

SURVEY. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Capt.  Damrell 
(B.  unfav.),  84, 1220. 


1  H.  D.  512,  62d,  2d. 

2  H.D.  148, 69th,  1st. 


'  R.  and  H.  Comm.  Doc.  24,  61st,  2d. 
<  H.  D.  1190,  60th,  2d. 


rSee  pp.  14-22  for  l 
Lexplanatlons,  etc.J 
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P-328(a)     ANCLOTE  BAY,  HAfiBOB,  AND  BIVEB,  FLA. 


APPKOPRIATIONS. 

1899,       $6,000,  99, 1638. 

*10,000,O3,1202. 

5,000,  05,  1313. 

*17,000,  07, 1328. 

*5,000,  09, 1380. 

14,500,  10,  1526. 


1903, 
1905, 
1907, 
1909, 
1910, 


Total,    56,500  ($56,725,  incl.  sales,  18, 1880). 

COMMERCE. 

Description  of,  95, 1575;  98, 1361. 

Anclot©  Anehorage,  at  mouth,  of  R.,  great  ren- 
dezvous lor  small  vessels  in  sponge  Ijusiness  in 
nearby  waters,  95, 1574. 

Increased  274%  during  1906;  rates  lowered  20%, 
06,  1231;  IS,  1881;  tonnage,  1912,  14,000  t.,  13, 
1881 

CONTRACTS. 

1910.  Hillsboro  Dredging  Co.,  dr.,  13.764  c.  y.; 
hire  of  dr.  plant,  $175.50  per  day  of  10  hrs.,  11, 1664. 

ENGINEERS. 

Chief  of  Engineers.  R.,  85, 199;  95,  222;  98, 
247;  99,  285;  00,  324;  01,  348;  OS,  279;  03,  287; 
04,  297;  05,  305;  06,  326;  07,  343;  08,  364;  09, 
379;  10,  430;  11,  457;  18, 562. 

In  charge: 

Capt.  W.  T.  Eossell,  1886.    R.,  86, 1280. 

Maj.  T.  H.  Handbury,  1896.    R.,  95, 1573. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1898.    R.,  98, 1361. 

Capt.  H.  Jervey,  1899.    R.,  99, 1638. 

Capt.  T.  H.  Bees,  1900-01.  R.,  00,  2028;  01, 
1760. 

Lt.  E.  M.  Ehett,  1902.    03,  274. 

Capt.  H.  Deakyne,  1902.    R.,  08, 1223. 

Capt.  F.  E.  Shunk,  1903-07.  R.,  03,  1203;  04, 
1709;  (Mai.)  05, 1312;  06, 1231;  07, 1330. 

Col.  J.  B.  Quinn,  1905.    06, 312. 
Lt.  Col.  L.  H.  Beach,  1907-08.    R.,  08, 1389. 

Capt.  G.  E.  Spalding,  1909-11.  R.,  09, 1380;  10, 
1626;  11, 1663. 

Capt.  J.  E.  Slattery,  1912-.    R.,  13, 1880. 


Assistants: 

A.  W.  Barber.    R.,  85, 12S0. 
J.  W.  Saokett.    R.,  95, 157S. 
O.  N.  Bie.    R.,  98, 1362. 
Lt.  E.  M.  Ehett,  03,  274. 

OPERATIONS. 

1899-00.    11,987  c.  y.  drd.,  00,  2028. 
1900-01.    11,376  c.  y.  drd.,  01, 1760. 
1903-04.    43,698  c.  y.  soft  material  and  203c.  y. 
1.  removed,  04, 1709. 
1904-05.    8,221  c.  y.  drd.,  06, 1313. 
1906-06.    43,026  c.  y.  drd.,  06, 1231. 
1907-08.    Eepairs,  dre.  Florida,  08, 1389. 
1908-09.  >  101,751  c.  y.  drd.,  09, 1380. 
1909-10.    24,192  c.  y.  drd.,  10, 1525. 
1910-11.    83,168  c.  y.  drd.,  11, 1663. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 1674;  98, 1361. 
R,  flows  into  the  Gulf  of  Mexico  on  w.  coast  of 
Florida;  about  20  m.  1.,  95, 1574. 

PROJECTS. 

By  Lt.  Col.  Benyaurd,  1897,  6'  chan.,  m.  1.  w., 
100'  w.,  Anclote  Arichorage  to  Sponge  H.;  thence 
4'  Chan.,  m.  1.  w.,  to  county  br.  at  Tarpon  Springs; 
est.,  $61,600,  98, 1362;  99,  286. 

Modified  May  31,  1904,  to  provide  for  dr.  be- 
tween Sponge  H.  and  county  br.  at  Tarpon  Springs, 
04, 1709. 

Approved,  1905,  for  chan.  4'  x  50'  from  existing 
Chan,  to  Tarpon  Springs;  and  extension  of  existing 
chaji.  between  Anclote  Anchorage  and  Sponge  H. 
to  such  w.  as  funds  would  permit,  05, 1313. 

SURVEYS. 

Ex.  au.  act  July  5, 1884;  made  by  Capt.  Eossell; 
R.,  1884,  unfay.,  85, 1280. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Maj.  Hand- 
bury;  R.  fav.,  95, 1576. 

Sur.  au.  act  June  3,  1896;  made  by  Lt.  Col.  Ben- 
yaurd; R.,  1897,  fav.,  98, 1361.    (See  Projects.) 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  etc.,  13, 


P-339 


PITHLOCHASCOOTIE  RIVER,  FLA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13,571. 

In  charge.    Capt.  J.  E.  Slattery,  13,  524. 


SURVEY. 

Pre.  ex.  au.  act  Feb.  27,  1911.    R.  by  Capt. 
Slattery,  Aug.  11, 1911i  (untav.),  13, 671. 


P-330        HUDSON  BAY,  PASCO  COUNTY,  FLA. 


COMMERCE. 

Description  of,  00, 2074. 

C,  1897-99,  incl.,  est.  at  $36,985,  $78,781,  and 
$131,525,  resp.,  00, 2067. 

ENGINEERS. 

Chief  of  Engineers.    R.,  99, 288;  00,  327. 
In  charge.    Capt.  H.  Jervey,   1900.    R.,  00, 
2066,  2069. 

W.  H.  Caldwell.    ?..,  00,  2068,  2071. 
P.  B.  Bird,  jr.    R.,  00,  2073. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    Town  of  Hudson  on  shoal  w. 
coast  of  Florida,  about  60  m.  from  Tampa  B.  en- 


trance, and  16  m.  n.  of  Anclote  Keys.  The  inden- 
tation of  the  coast  (bay)  is  hardly  noticeable,  00, 
2066. 

PROJECTS. 

Capt.  Jervey  est.,  1899,  not  less  than  $200,000  for 
a  navigable  chan.  6'  x  60'  m.  1.  w.,  00, 2070. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899,  by 
Capt.  Jervey  (R.  unfav.;  see  Projects),  00,  2066, 


*  Allotment. 


1  H.  D.  429,  62d,  2d. 
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P-338 


HOMOSASSA  BAY,  FLA. 


GNGINEEBS. 

Cbiet  of  Engineers.    B.,  85,  214. 

In  charge.    Maj.  A.  N.  Damrell.    K.,  86, 1373. 

PROJECTS. 

In  1884  imp.  would  cost  from  $100,000  to  $180,000, 
85, 1373. 


SUB  VET. 

Ex.  au.  act  July  5,  1884;  made  by  Maj.  Damrell 
(B.  unfar.),  85, 1373. 


P-339 


HOMOSASSA  RIVER,  FLA. 


COMMEBCE. 

Description  of,  89, 1363.  ' 

ENGINEEBS. 

CMef  of  Engineers.    B.,  89, 174. 

In  charge.    Capt.  W.  M.  Black,  1888.    E.,  89,      Black  (B.  unfav.),  89, 1363. 
1353. 

Assistant.    Lt.  D.  D.  Gaillard.    E.,  89, 1364. 


PHTSICAX,  CHABACTEBISTICS. 

Description  of,  89, 1354. 

SUE  VET. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 


P-341 


CRYSTAL  RIVER,  FLA. 


APPBOPBIATIONS. 

1902,  *$10,000,  03, 1202. 


1905, 
1909, 
1910, 
1912, 


*16, 000,  05,1,315. 

*3,000,  09, 1379. 

2,000,  10,1524. 

2,000,  18, 1879. 


Total,     32,000  (inol.  receipts  from  sales,  dr. 
rents,    etc.,    $32,431.72,    13, 
1879). 
COMMEECE. 

In  1894  most  of  the  freight  carried  by  the  EEs., 
95, 1677. 

In  1897  C.  had  increased  and  there  was  a  proba^ 
bility  that  it  would  still  increase  it  a  chan.  were 
made  through  the  bar  at  the  entrance  to  the  R., 
97, 1581. 

Est.  imports  and  exports  for  1900,  with  d.  w.  to 
Gulf,  $2,267,650,  00,  2080. 

Rates  lowered  10%,  06,  326;  U.  S.  imp.  had  no 
effect  on  freight  rate,  13,  1880. 

Tonnage,  1911,  6,192 1.,  13,  661. 

CONTBACTS. 

1911.  Hillsboro  Dredging  Co.,  hire  of  dr.  plant, 
$175  per  day  of  12  hrs.,  11,  1661. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  81, 189;  83, 186;  89, 
1365;  95,  222;  97,  262;  99,  288;  00,  327;  03,  278; 
03,  286;  04,  296;  06,  304;  06,  326;  07,  342;  08, 
363,369;  09,379;  10,429;  11,456;  13,660. 

In  charge: 

Capt.  A.  N.  Damrell.    E.,  83, 1316. 

Capt.  W.  M.  Black,  1888.    E.,  89, 1355. 

Maj.  T.  H.  Handbury,  1896.    E.,  95, 1576. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    E.,  97, 1580. 

Capt.  H.  Jervey,  1900.    E.,  00,  2074. 

Capt.  T.  H.  Rees,  1900.    E.,  00, 2078. 

Capt.  Herbert  Deakyne,  1902.    E.,  03, 1223. 

Lt.  B.  M.  Rhett,  03,  274. 

Capt.  F.  R.  Shunk,  1903-07.  B.,  03,  1202;  04, 
1707;  (MajJ  05, 1312;  06, 1231;  07, 1329. 

Lt.  Col.  L.  H.  Beach,  1908.    B.,  08, 1388. 

Capt.  G.  R.  Spalding,  1909-11.  E.,  09, 1379;  10, 
1524;  11,1661. 

Capt.  J.  R.  Slattery,  1912-.    B.,  13, 1879. 

Assistants: 

P.  Robinson.    B.,  82, 1317. 

Lt.  D.  D.  Gaillard.    E.,  89, 1356. 

Lt.  J.  J.  Meyler.    E.,  97, 1681. 

J.  W.  Sackett.    E.,  95, 1577. 

W.  H.  Caldwell.    E.,  00, 2077,  2080. 

P.  B.  Bird,  jr.    B.,  00, 2082. 


OPEBATIONS. 

1903-04.  41,669  c.  y.  soft  material  and  244  c.  y. 
I.  dr.,  04, 1708. 

1906-07.  47,254  u.  y.  dr.  and  3,435  c.  y.  i.  re- 
moved, 07, 1329. 

1909-10.    22,288  c.  y.  dr.,  10, 1524. 

1910-11.    2,012.5  c.  y.  dr.,  11, 1661-2. 

1911-13.    465  c.  y.  dr.,  13, 1879. 

PHTSICAL   CHABACTEBISTICS. 

Description  of,  89,  1365;  95, 1676;  00,  2076;  03, 
278. 

A  broad,  clear  stream  on  the  w.  coast  of  iTlorida, 
about  25  m.  to  the  so.  of  Cedar  Keys,  having  an 
ample  d.  of  water  except  near  the  village  of  Crystal 
R.,  95, 1576. 

Max.  dr.,  June  30, 1912,  6'  m.  1.  w.,  13, 561. 

PLANS.    (See  Projects.) 

For  dr.  and  blasting  chan.  6'  d,  through  shoals 
at  the  mouth;  est.,  $116,000,  83, 1317. 

In  1889  Capt.  Black  reported  available  chan.  d. 
sufhcient  for  existing  C.  requirements,  89, 1356. 

PEOJECTS.    (See  Plans.) 

Capt.  Rees  submitted,  1900,  plans  for  3  routes, 
with  est.  of  cost,  viz,  $84,647.46,  $77,929.47  and 
$64,190.75,  giving  preference  to  the  first  route,  via 
a  straight  line  from  d.  w.  of  the  Gulf  to  the  river's 
mouth,  00, 2079. 

Act  June  13,  1902,  au.  chan.  6'  x  60',  Gulf  of 
Mexico  to  town  of  Crystal  R.;  est.,  $84,647.46,>  03, 
278. 

SUE  VETS. 

Ex.  au.  act  Mar.  3, 1881;  made  by  Capt.  Damrell, 
83, 1316. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Black,  89, 1355. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Hand- 
bury,  1894  (B.  unfav.),  95, 1577. 

Ex.  au.  act  June  3,  18%;  made  by  Lt.  Col.  Ben- 
yaurd, 1896  (B.  fav.),  97, 1581. 

Ex.  and  sur.  of  Crystal  R.,  Fla.,  town  of  Crystal 
R.  to  entrance  in  the  Gulf  of  Mexico,  au.  act  Mar. 
3,  1899;  ex.,  1899,  by  Capt.  Jervey  (E.  fav.);  sur., 
1900,  by  Capt.  Jervey;  E.  by  Capt.  Rees  (fav.;  see 
Projects),  00, 2075,  2078. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  M^. 
Shunk  (B.  unfav.),z  08,  369. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 661. 


*  Allotment. 


'H.D.  386,  66th,  1st. 


2  H.  D.  396,  60th,  1st. 


rSee  pp.  14-22  for  l 
Lexplanatlons,  etc.J 
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P-343 


WITHLACOOCHEE  RIVER,  FLA. 


APPBOPBIATIONS. 

1881, 

$7,500,81,1198. 

1884, 

3,000,  84, 1195. 

1886, 

3,000,  86, 1156. 

1888, 

5,000,  88, 1116. 

1890, 

5,400,90,1608. 

1894 

800,  95, 1557. 

1902{ 

16,000,  02,  1225. 
*5,000,  03, 1202. 

1905, 

*15,000,  OS,  1315. 

1907, 

65,400,07,1332. 

1908, 

100,000,08,1392. 

1909, 

50,000,  09, 1382. 

1910, 

6,000,  10, 1528. 

1912, 

38,000,  13, 1883. 

Total, 

319,100 

COMMERCE. 

Does  not  justify  the  proposed  imp.,  75,  ii,  46. 

Statement  of  C.  to  be  effected  by  imp.,  85,  1279, 
87, 1249. 

Description  of,  95, 1682. 

Great  mterest  and  capital  attracted  by  the  phos- 
phate products  found  in  the  vicinity;  large  quanti- 
ties of  Irults  raised,  95, 1679. 

Maj.  Handbury,  in  1-894,  believed  that  in  view  of 
the  interests  involved  the  place  was  worthy  of  imp. 
by  U.S.,  95, 1681. 

Not  greatly  benefited  by  imp.,  because  season  of 
navigation  does  not  correspond  with  horticultural 
season;  great  .cost  of  transporting  phosphate  by 
RR.,  the  only  means  available,  01, 348. 

G-reat  increase,  03, 289. 

Vessels  plying  regularly  from  anchorage  basin  off 
R.  entrance  to  European  ports  with  cargoes  of 
phosphate,  04,  298. 

Bates  reduced  30%,  05,  306;  11,  460. 

New  line  of  SS.  estab.,  06, 1233. 

1911,  140,286  t.;  increase  of  12.6%  over  that  of 
1910,  13,  665. 

CONTRACTS. 

1887.    C.  S.  Baker,  removal  of  obstr.,  87, 1250. 

1904;  A.  G.  Bigelow,  dr.,  160  c.  y.;  removing 
r.,$2.60c.  y.,OS,  1315. 

1905.  A.  G.  Bigelow,  dr.,  164  c.  y.;  removing 
1.,  13.60  c.  y.,  06, 1232. 

1908.  Southern  Dredging  Co.,  dr.,  19J(t  c.  y.; 
removing  r.,  $3  c.  y.,  08, 1392. 

1911.  Hillsboro  Dredging  Co.,  hire  of  dr.  plant, 
$175  per  day  of  12  hours,  11, 1666. 

ENGINEERS. 

Chief  of  Engineers.  R.,  75,  84;  79,  106;  80, 
140;  81,  186;  83,  181;  83,  193;  84,  201;  85,  198, 
86,  197;  87,  160;  88,  149;  89,  172;  90,  164;  91, 
193;  93,  190;  93,  209;  94,  193;  95,  219,  222;  96, 
196;  97,  249;  98,  243,  247;  99,  286;  00,  324;  01, 
348;  03,  280;  03,  288;  04,  298;  OS,  306;  06,  327, 
332;  07,  345;  08,  386;  09,  382;  10,  431;  11,  469; 
13,  664. 

In  cbarge: 

Lt.  Col.  Q.  A.  GiUmore,  1875.    R.,  76,  ii,  45. 

Capt.  A.  N.  DamreU,  1879-86.  R.,  79,  106; 
(Maj.)  80,  1110;  81,  1197;  83,  1276;  83,  1001;  84, 
1194. 

Capt.  W.  T.  Bossell,  1885.    R.,  85, 1277. 

Lt.  W.  M.  Black,  1886-92.  R.,  86, 1166;  87, 1248; 
(Capt.)  88, 1114;  89, 1345, 2797;  90, 1606;  91, 1659, 
2797. 

Maj.  J.  C.  Mallery,  1892.    R.,  93, 1389. 

Lt.  A.  M.  D'Armit,  1893.    R.,  93, 1674. 

Maj.  T.  H.  Handbury,  1894-96.  R.,  94,  1242; 
96, 1656, 1679. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  R.,  96, 
1334;  97, 1564;  98, 1340, 1363. 

Capt.  H.  Jervey,  1899.    R.,  99, 1638. 

Capt.  T.  H.  Rees,  1900-01.  B.,  00,  2029;  01, 
1761. 

Capt.  Herbert  Deakyne,  1902.    R.,  03, 1224. 

Lt.  E.  M.  Bhett,    03,  274. 


Capt.  F.  R.  Shunk,  1903-07.  B.,  03,  1203;  04, 
1710;  (MajJ  05, 1314;  06, 1232;  07, 1331. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1391. 

Capt.  G.  E.  Spalding,  1909-11.  R.,  09, 1382;  10, 
1527;  11,1666. 

Capt.  J.  E.  Slattery,  1912-.    R.,  13, 1882. 

Assistants: 

E.  Sherman  Gould.    R.,  75,  ii,  45. 

J.  L.  Meigs.    R..  80, 1111. 

J.  W.  Sackett.    B.,  95, 1581. 

O.  N.  Bie.    R.,  98, 1366. 

OBSTRUCTIONS. 

Br.  obstr.  R.  at  DuneUon,  89,  2797. 

OPERATIONS. 

1881-83.  648  snags,  99  trees,  and  200  e.  y.  r. 
removed  from  4  m.,  83, 1276. 

1883-83.  Removal  of  snags,  logs,  and  similar 
obstr.  continued,  83, 1002. 


1884-85.    497  c.  y.  r.  and  36  logs  removed,  and 

riprap  dam  built,  85, 1277. 
1886-87-    Removal  of  obstr.  between  Pember- 


tons  and  Hays  Ferries,  87, 1248. 

1889-90.  47  snags  and  trees  removed  from  bed, 
and  203  c.  y.  r'.  blasted;  891  trees  cut  and  trimmed 
on  the  banks,  90, 1607. 

1890-91.    Removal  of  obstr.,  91, 1659. 

1891-93.  79  snags  and  10  overhanging  trees 
removed;  465  c.  y.  r.  masted;  296  c.  y.  r.  removed 
and  128 1.  f.  of  dam  built,  93, 1390. 

1893-93.  460  snags  and  other  obstr.  removed, 
93, 1675. 

1904^6.  8,279  0.  y.  dr.  and  4,074  c.  y.  r.  re- 
moved, 05, 1314. 

1905-06.    2,560  o.  y.  dr.  and  3,610  e.  y.  i.  re- . 
moved,  06, 1232. 

1907-08.    32,837  c.  y.  dr.,  08, 1391. 

1908-09.  8,729  0.  y.  dr.  and  15,912  o.  y.  r.  re- 
moved, 09, 1382. 

1909-10.  72,989  c.  y.  dr.  and  32,611  o.  y.  r.  re- 
moved, 10, 1627. 

1910-11.  6,386.07  c.  y.  r.  and  20,556.62  c.  y. 
soft  material  removed,  completing  chan.  to  withm 
three-flfths  m.  of  Port  Inglis,  11, 1666. 

1911-13.  26,752  c.  y .  removed  by  leased  plant, 
18, 1882. 

PHYSICAL  CHARACTERISTICS. 

Measurements  of  discharge,  80, 1112. 

Description  of  the  R.,  75,  ii,  45,  46;  89, 1345;  95, 
1579-1585;  98, 1366. 

R.  has  its  source  in  the  swamp  lands  of  Polk 
County,  Fla.,  and  empties  into  the  Gulf  of  Mexico 
about  20  m.  to  the  se.  of  Cedar  Key,  95, 1579. 

Large  deposits  of  phosphate  discovered  along 
banks  of  R.,  01, 348. 

Navigation  made  much  easier  by  elimination  of 
some  short  turns,  and  by  increased  d.  and  w.  in 
completed  portions,  13,  566. 

PLAN.    (See  Projects.) 

By  E.  S.  Gould,  removal  of  rs.  and  shoals;  est., 
$9,90Q,  76,  ii,  46. 

PRIVATE  WORK. 

The  Dunnellon  Phosphate  Co.,  plans  approv.  by 
Sec.  of  War,  Apr.  21, 1894,  engaged,  1900,  m  d.  the 
Chan,  so  that  the  product  of  the  mines  might  be 
lightered  to  vessels  m  the  outer  anchorage,  00, 2030. 

161,770  e.  v.  r.  and  328,064  c.  y.  sand  removed  by 
Dunnellon  Phosphate  Co.,  03, 1224. 

Work  done  on  chan.  by  Port  Inglis  Terminal  Co., 
06, 306. 

PROJECTS.    (See  Plan.) 

By  Maj.  DamreU,  1880,  imp.  from  mouth  to  Hays 
Ferry,  100  m.,  by  removal  of  snags,  overhanging 
trees,  and  loose  rs.,  and  cutting  through  shoals  and 
a  bar  at  the  mouth;  est.,  $23,874,  80, 1111. 
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1888,  proj.  modified  to  permit  the  extension  of 
the  imp.  chan.  to  Pemherton  Ferry,  6  m.  from 
Hays  Feny,  93, 1390. 

In  1897  Lt.  Col.  Benyaurd  est.  J120,000  to  secure 
at  the  mouth  chan.  6'  x  100'  m.  1.  w.,  98, 1364. 

Act  1902  app.  $15,000  for  d.  to  8'  the  chan.  from 
mouth  to  loading  pool  in  Gulf,  02,  278. 

By  Maj.  Shunk,  1906,  chan.  10',  x  100'  Port 
Inglis  to  anchorage  in  Gulf  of  Mexico;  est.,  $215,400, 
and  $5,000  an.  mainten.,'  07, 345. 

SURVEYS. 

By  E.  S.  Gould,  1874,  an  ex.    B.,  75,  li,  45. 

In  progress,  under  direction  of  Capt.  A.  N.  Dam- 
rell,  1879,  79, 106. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Capt.  Dam- 
rell,  80, 1110. 


Ex.  from  mouth  to  head  of  navigation  au.  act 
Aug.  17,  1894;  made,  1894,  by  Maj.  Handbury  (E. 
tav.),  95, 1579. 

SuT.  au.  act  June  3, 1896;  made  by  Lt.  Col.  Ben- 
yaurd, 1897  (R.  fav.;  see  Projects),  98, 1364. 

Of  Chan.,  mouth  to  Gulf,  08, 1224. 

By  Capt.  Shunk,  03, 1203. 

From  Port  Inglis  to  anchorage  in  Gulf,  au.  act 
Mar.  3,  1906;  made,  1905-06,  by  Maj.  Shuni:,i  07, 
347. 

Ex.,  Port  Inglis  to  Panasoffkee,  au.  act  Time  25, 
1910.  R.  by  Capt.  Spalding,  Feb.  16, 19112  (mifav.), 
12, 570. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 565. 


P-349 


CEDAE  KEYS  HARBOR,  FLA. 


APPROPRIATIONS. 


1872, 

$7,500, 

73, 

67;  74,  75. 

1875, 

15,000, 

76, 

80. 

1K7H, 

10,000, 

7B, 

72. 

1878, 

20,000, 

78, 

79. 

1879, 

15,000, 

79, 

101. 

1880, 

15,000, 

80, 

1070. 

1KS4, 

6,000, 

84, 

197. 

18H6, 

7,000, 

86, 

1149. 

1888, 

7,500, 

88, 

1118. 

1890, 

2,600, 

90, 

1610. 

Total,  104, 500 

COMMERCE. 

Limited,  73,  722,  725. 

DeoUnein,  90, 1610. 

In  1894,  C.  declining,  primary  object  for  the  imp. 
did  not  exist,  94, 1245. 

In  1896  the  C.  not  sufficient  to  warrant  imp.  of 
H.,  97, 1584. 

CONTRACTS. 

1874.  J.  E.  Slaughter,  dr.,  99i|i  c.  y.,  76,  li,  7. 

1875.  J.  E.  Slau^ter,  dr.,  69J  and  920  c.  y.,  76, 
492;  77,  412. 

1877.  J.  E.  Slaughter,  dr.,  59i  and  92$  c.  y.,  78, 
589 

1880.  J.  E.  Slaughter,  dr.,  69i|:  c.  y.,  80,  1070; 
completed,  81,  1180.  J.  E.  Slaughter,  removing 
wreck  of  SS.  LewisbiiTg,.a,t  $1,999,  80',  1070;  com- 
pleted, 81, 1180. 

1881.  J.  E.  Slaughter,  dr.,  670 c.  y.;  completed, 
81, 1181. 

1884.   S.  N.  Kimball,  !dr.  and  r.  excavation,  $1 
and  $6.60,  resp.,  o.  y.,  85, 1271. 
1887.    K.  Moore,  dr.,  46*  c.  y.,  87, 1252. 
1889.    D.  G.  Ambler,  dr.,  29$  c.  y.,  89, 1348. 

ENGINEERS. 

Chief  of  Engineers.    R.,  72,  64;  73,  67;  74, 

75;  76, 80;  76,  71;  77, 70;  78, 79;  79, 101;  80, 133 
81,  181;  84,  206;  85,  196;  86,  195;  87,  161;  88, 
149;  89,  172;  90,  165;  91,  193;  92,  191;  93,  209; 
94, 194;  97,  252;  06,  332. 

In  charge: 

Col.  J.  H.  Simpson,  1872.    72,  64;  73, 66. 

Lt.  Col.  W.  F.Eaynolds,  1873.    73,66. 

Capt.  A.  W.  Damrell,  1873-85.  73,  66.  R.,  73, 
721;  74,  895;  75,  ii,  7;  76,  492;  77,  412;  78, 689; 
79, 812;  80, 1069;  81, 1180;  84, 1218, 1220, 1223. 

Capt.  W..T.  Eossell,  1886-86.    R.,  85, 1270. 

Lt.  W.  M.  Black,  1886-92.  R.,  86, 1148;  87, 1261 ; 
(Capt.)  88, 1116;  89, 1347;  90, 1609;  91, 1661. 

M^j.  J.  C.  Mallery,  1892.    R.,  92, 1392. 

Lt.  A.  M.  D'Armit,  1893.    R.,  93, 1676. 

Maj.  T.  H.  Handbury,  1894.    R.,  94, 1244. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897.    R.,  97, 1583. 

Maj.  F.  R.  Shunk,  1906.    06,  312. 


Assistants: 

G.  Jaenicke.    R.,  73, 723. 

C.  F.  Geisinger,  73,  721. 

Lt.  J.  L.  Lusk.    R.,  84, 1219, 1220. 

H.  Harding.    R.,  84, 1226. 

Lt.  J.  J.  Meyler.    R.,  97,1584. 

OPERATIONS. 

1872-73.    Sur.  made,  73,  67. 

1874-75.  6,694  c.  y.  dr.  (chan.  cut  12' x  60' x 
1,350'),  76,  80,  ii,  7. 

1876-76.  24,045  c.  y.  dr.  (chan.  completed 
through  outer  bar),  76, 72,  493. 

1877-78.  14,221  c.  v.  dr.  (chan.  11.6'  x  80'  be- 
tween Depot  Key  and  Way  Key),  78,  79,  589. 

1878-79.  24,748  0.  y.  dr.  (chan.  11.5'  x  200' 
through  Middle  Ground),  79, 101,  813. 

1879-80.  Wreck  of  SS.  Lewisburg  removed 
and  14,273  c.  y.  dr.  on  outer  bar,  80, 1069. 

1880-81.    33,968  c.  y.  dr.,  81, 1180, 1181. 

1886-86.  370  c.  y.  sand  and  6,163  c.  y.  st.  re- 
moved, 86, 1149. 

1887-88.    12,945  c.  y.  dr.,  88, 1117. 

1889-90.    9,180  c.  y.  dr.  90, 1610. 

1890-91.    19,065  0.  y.  dr.,  91, 1662. 

1891-92.    3,962  c.  y.  dr.,  92, 1392. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73, 721,  722,  724,  725;  78,589;  89, 
1347. 
Soundings  and  tide  observations,  73, 724. 


PLANS.    (See  Projects.) 

By  G.  Jaenicke,  1873:  1st,  dr.  chan.  12'  x  150' 
from  the  12'  curve  outside  to  the  same  inside;  est., 
$17,923,  73,  722,  726.  2d,  chan.  same  w.  and  d.  as 
foregoing  across  the  bend  of  the  R.  below  and  to 
the  w.  of  Harbor  Key;  est.,  $116,578,  73, 722,  726. 

PROJECTS.    (See  Plans.) 

By  Capt.  Damrell,  1873,  dr.  chan.  10'  x  100'  across 
the  bend  at  the  proposed  line;  est.,  $37,610,  73, 721, 
722;  76,  80,  ii,  7;  modified  to  chan.  200'  w.  and 
imp.  chan.  inside  of  Sea  Horse  Key  and  at  the 
bend  between  Depot  Key  and  Harbor  Key,  76,  ii, 
7;  76,  72,  493.  For  chan.  through  Middle  Ground 
10'  X  80'  X  200',  78,  689;  79,  813;  87, 1251.  For 
removal  of  the  wreck  of  the  SS.  Gettysburg,  79, 
101,  813. 

By  Capt.  Damrell,  1884,  w.  the  chan.  formed  m 
1872-81  through  the  Middle  Ground  to  10}'  x  200', 
by  dr.  and  r.  removal;  est.,  $26,000,  85,  196,  1270; 
revised  in  1887  to  $66,000,  on  account  of  increased 
quantity  of  r.  to  be  removed,  87, 1252. 

In  1891  Capt.  Black  reported  tufther  imp.  unde- 
sirable; decreasing  C.  importance  of  the  locality, 
91, 1662;  92, 1392. 


1  H.  D.  483, 59th,  2d. 


2  H.  D.  395, 62d,  2d. 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 


BIVER  AND   HAEBOE  WORKS. 
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SURVEYS. 

.  Au.,  7.S,  64;  completed  by  G.  Jaenloke,  73,  67, 
721,  723. 

Ex.  for  H.  at  Cedar  Keys  and  also  for  chart,  inside 
the  shoals  along  the  coast  of  Florida,  Cedar  Keys  to 
Clearwater  H.  and  Tampa,  au.  act  Aug.  2,  1882; 
made  by  Capt.  Damrell  (E.  unfav.),  84, 1218, 1220. 


Of  H.  at  Cedar  Keys  au.  act  Aug.  2,  1882;  made, 
1884,  by  Capt.  Damrell,  84, 1224. 

Ex.  au.  act  June  3,  1896;  made  by  Lt.  Col.  Ben- 
yaurd  (K.  unfavO,  97, 1683. 

Ex.  au.  act  Mar.  3,  1905;  made,  1905,  by  Maj. 
Shunk  (B.  imfav.),!  06, 332. 

Maps.    86, 1149;  88, 1118. 


P-355 


SUWANEE  RIVER,  FLA.^' 


APPBOPBIATIONS. 

1839, 

115,000,  act  Mar.  3. 

1880, 

6,000,  80, 1078. 

1881, 

3, 000,  .81,  1193. 

1882, 

5,000,  88, 1270. 

1884, 

5,000,  84, 1180. 

1886, 

5,000,  86, 1144. 

1888, 

15,000,  88, 1121. 

1890, 

3,000,  90, 1613. 

1892, 

3,000,93,1396. 

1894, 

3,000,95,1559. 

1896, 

3,000,  96, 1337. 

1899, 

5,000,  99,  1640. 

1902, 

*7,668,  03,  1202. 

1905, 

*5, 000,  05,1315. 

1907, 

*8,000,  07,  1331. 

OBSTRUCTIONS. 

Obstr.  of  the  E.  by  sawmill  refuse,  88, 1121. 


Total,    90,658  (inol.  miscl.,  and  less  app.  of 
1839,  $75,736.90,  13, 1881). 
COMMERCE. 

Important,  79, 857,  863. 

Imp.  of-the  K.  essential  to  the  development  of 
C,  88, 1121. 

In  1892-93  several  phosphate  mines  opened  con- 
tiguous to  the  stream,  the  products  to  be  shipped 
by  water,  93, 1680. 

Only  one  SS.  operates  regularly,  06, 327. 

Very  small,  only  3  SS.  operating  occasionally; 
well  served  by  existing  chan.,  10,  431. 

1911,  40,968  t.,  13,  564. 

CONTRACTS. 

1881.    J.  E.  Slaughter,  dr.,  500  c.  y.,  81, 1194. 

1883.  S.  N.  Kimball,  dr.,  500  o.  y.,  83, 987. 

1884.  S.  N.  Kimball,  dr.,  47if  c.  y.,  86, 1266. 
1910.    Hillsboro  Dredging  Co.,  hire  of  plsmt, 

S210  per  day  of  24  hours,  11, 1665. 

ENGINEERS. 

Ctalet  of  Engineers.  B.,  78,  81;  79,  106;  80, 
136;  81,  184;  83,  180;  83,  190;  84,  198;  85,  195; 
86,  194;  87,  161;  88,  150;  89,  173;  90,  155;  91, 
194;  93,  191;  93,  210;  94,  195;  96,  220;  96,  197, 
97,  249;  98,  234;  99,  286;  00,  325;  01,  349;  03, 
280;  03,  288;  04,  297;  06,  305;  06,  327;  07,  343; 
08, 365;  09, 380;  10,  430;  11,  458;  13,  563. 

bi  chaige: 

Capt.  A.  N.  Damrell,  1879-85.  R.,  79, 857;  fMaj.) 
80, 1078;  81, 1193;  83, 1269;  83, 986;  84, 1179. 

Capt.  W.  T.  Eossell,  1885-86.    R.,  85, 1265. 

■Capt.  W.  M.  Black,  1886-92.  B.,  86,  1143;  87, 
1253;  88, 1118;  89, 1349;  90, 1611;  91, 1663. 

Maj.  J.  C.  Mallery,  1892.    R.,  93, 1393. 

Lt.  A.  M.  D'Armit,  1893.    B.,  93, 1677. 

Maj.  T.  H.  Handbury,  1894-95.  B.,  94,  1246; 
96, 1558. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1896-98.  R.,  96, 
1335;  97,  1564;  98,  1341. 

Capt.  H.  Jervey,  1899.    R.,  99, 1639. 

Capt.  T.  H.  Rees,  1900-01.  R.,  00,  2030;  01, 
1762. 

Capt.  Herbert  Deakyne,  1902.    R.,  02, 1223. 

Lt.  E.  M.  Ehett,  03,  274. 

Capt.  F.  E.  Shunk,  1903-07.  R..  03,  1203;  04, 
1767;  (M^.)  05, 1312;  06, 1232;  07, 1330. 

Lt.  Col.  L.  H.  Beach,  1908.    R.,  08, 1390. 

Capt.  G.  E.  Spalding,  1909-11.  B.,  09, 1381;  10, 
1527;  11, 1665. 

Capt.  J.  E.  Slattery,  1912-.    B.,  13, 1881. 

Assistant.    J.  L.  Meigs.    B.,  79,  857. 


1883-84. 
1884-85. 
1885-86. 
1886-87. 


OPEBATIONS. 

1881-83.    17,026  c.  y.  dr.,  83, 1269. 
8,205  c.  y.  dr.,  84,1179. 
4,418  c.  y.  dr.,  85,1266. 
4,582  c.  y.  dr.,  86, 1143. 
56  snags  and  logs,  370  c.  y.  r.  removed 
from  Chan.,  and  77  trees  cut,  87, 1254, 1265. 

1887-88.  1,615  c.  y.  r.  blasted  and  removed 
from  Chan.,  17  trees  cut  and  42  logs  removed,  88, 
1119, 1120. 

1888-89.  283  c.  y.  dr.,  265  c.  y.  r.  blasted,  and 
74  e.  y.  removed  from  chan.;  76  trees  out  and  trim- 
med on  the  banks,  89, 1361. 

1889-90.  136  trees  and  1,900  c.  y.  brush  cut 
from  the  banks;  19  snags  and  logs,  611  c.  y.  r.,  and 
150  c.  y.  sand  removed  from  chan.,  and  331  c.  y.  r. 
blasted,  90, 1613. 

1890-91.  Logs,  snags,  and  626  c.  y.  r.  removed; 
repairs  to  snag  boat,  91, 1666. 

1891-93.  261  c.  y.  r.  blasted  and  561  c.  y.  re- 
moved; 607  c.  y.  dr.,  93, 1395. 

1893-94.  2,873  c.  y.  dr.  and  some  snags  re- 
moved, 94, 1247. 

1896-96.  5,846  c.  y.  dr.  and  15  beacons  estab.; 
200  c.  y.  r.  used  in  the  constr.  of  2  dams;  140  c.  y.  r. 
and  sand  excavated  and  removed,  and  about  15 
obstr.  removed,  96, 1336. 

1897-98.  2,043  c.  y.  sand  and  r.  excavated  and 
dr.,  and  about  18  obstr.  removed,  98, 1342. 

1900-01.    10,499  c.  y.  dr.,  01, 1762. 

1906-07.    57,888  c.  y.  dr.,  07, 1330. 

1910-11.  8,571  c.  y.  removed,  w.  chan.  at 
Derrick  Gap  35'.  Clusters  of  piles  placed  to  indi- 
cate dr.  chan.  Proj.  about  95%  completed,  11, 
459,  1665. 

PHTSICAt  CHABACTERISTICS. 

Discharge  of  E.,  79,  863. 

Description  of,  79,  857,  858,  862,  863;  90,  1611; 
01,  349. 

PLAN.    (See  Projects.) 

By  Maj.  Damrell,  1879, 6'  chan.  mouth  to  Rolands 
Bluff,  thence  4'  chan.  to  Ellaville;  est.,  $55,158,  79, 
857,  862,  863. 


PROJECTS.    (See  Plans.) 

By  Maj.  Damrell,  1879,  imp.  of  the  Suwanee  E. 
from  its  mouth  to  Rolands  Bluff,  74  m.,  by  a  6' 
Chan.  150'  w.;  thence  to  Ellaville,  60  m.,  chan. 
4'  X  60',  to  be  estab.  by  snag  and  r.  removal,  dam 
constr.,  and  dr.;  est.,  $65,158,  79,  857,  862,  863;  86, 
1143;  93, 1394. 

By  Capt.  Jervey,  1899,  removal  of  shoals  formed 
in  the  dr.  chan.  at  the  mouth  of  the  E.  and  at 
Derricks  Gap;  for  reestab.  chan.  marks,  and  for 
work  upon  r.  shoals  above  Branford,  99, 1639. 

SURVEYS. 

Ex.  by  J.  L.  Meigs,  1878-79,  78,  81;  79,  106,  867. 

Au.  act  June  18, 1878,  78;  made  by  Capt.  Dam- 
rell, 1878,  79,  857. 

Ex.,  06, 1232. 

At  Derrick  Isld.  Gap,  and  East  Pass,  06, 1232. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909,  by  Capt. 
Spalding  (B.  unfav.),'  10,  434. 


*  Allotment. 

•  H.  D.  155, 59th,  1st. 


2  Sur.— B.  May  15, 1841;  est.  $40,000.    (H,  D.  482, 55th,  2d.) 
»H.D.427,61st,2d.  '  ^ 
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Q.-MONTGOMERY,  ALA.,  DISTRICT. 
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Q.— MONTGOMERY,  ALA.,  DISTRICT. 

In  charge  of  TJ.  S.  Engineer  Office, 
Bell  Bldg.,  Montgomery,  Ala. 


Q     1  GuU  ot  Mexico. 

Q     2  Spring  Warrior  (Warrior)  Cr.,  Fla.  (1) 

Q     3  FenboUoway  R.,  Fla.  (1) 

Q    4  Enconflna  B.,  Fla.  and  Ga.  (1) 

Q     5  AuclUa  R.,  Fla.  (1) 

Q     6  Waclssa  R.,  Fla.  (5) 

Q     7  Apalachee  B.,  Fla.  (1) 

Q     8  East  R.,  Fla.  (7) 

Q     9  St.  Marks  R.,  Fla.  (7) 

Q  10  Little  St.  Marks  R.,  Fla.  (9) 

Q  11  Waukulla  R.,  Fla.  (9) 

Q  12  OcUlockonee  B.,  Fla.  (1) 

Q  13  Ochlockonee  R.,  Fla.  and  Ga.  (IS) 

Q  14  Crooked  R.,  Fla.  (IS) 

Q  16  St.  Georges  Sound,  Fla.  (1) 

Q  16  Dog  Island  H.,  Fla.  (15) 

Q  17  CarrabeUe  H.,  Fla.  (15) 

Q  18  Carraliella  R.,  Fla.  (15) 

Q  19  New  B.,  Fla.  (18) 

Q  30  Apalacliicola  B.,  Fla.  (1) 

Q  31  Apalaeblcola  R.,  Fla.  (30) 

Q  33  Flint  R.,  Ga.  (31) 

Q  33  Chattahoochee  R.,  Ala.  and  Ga.  (31) 

Q  34  Chlpola  R.  (lower  and  upper),  Fla.  (31) 

Q  85  Gulf  of  Mexico  (north  shore)— water- 
way (36)  (30)  (37)  (46) 

Q  36  Apalachicola  R.  to  St.  Andrews  B., 
Fla.— waterway  (35)  (31)  (29) 

Q  37  Indian  Pass,  Fla.  (30)  (1) 

Q  38  St.  Josephs  B.,  Fla.  (1) 

Q  29  St.  Andrews  B.,  Fla.  (1) 

Q  30  St.  Andrews  B.,  to  Choctawhatchee 
R.  and  B.,  Fla.  (25)  (31)  32) 


Q  31 

Q  32 

Q  33 

Q  34 

Q  35 

Q  36 

Q  37 

Q  38 

Q  39 

Q  40 

Q  41 

Q  42 

Q  43 

Q  44 

Q  45 

Q  46 

Q  47 

Q  48 

Q  49 

Q  50 

Q  51 

Q  53 

Q  63 

Q  64 

Q  55 

Q  66 

Q  67 

Q  68 

Q  69 

Q  60 

Choctawhatchee  B.,  Fla.  (1) 

Choctawhatchee  R.,  Fla.  and  Ala.  (31) 

Holmes  R.,  Fla.  (33) 

Pea  R.,  Ala.  (33) 

Black  Cr.,  Fla.  (31) 

Alaqua  (Allequa)  Cr.,  Fla.  (31) 

Narrows  (The),  Fla.  (31)  (38)  (25) 

Fensacola  H.,  Fla.  (Fensacola  B.)  (1) 

East  B.,  Fla.  (Fensacola  B.) 

Yellow  R.,  Fla.  (39) 

Blackwater  R.,  Fla.  and  Ala.  (39) 

Escambia  B.,  Fla.  (Pensacola  B.) 

Escambia  and  Conecuh  Bs.,  Fla.  and 

Ala.  (42) 
Patsaliga  R.,  Ala.  (Conecuh  B.) 
Bayou  Grand,  Fla.  (Pensacola  B.) 
Pensacola   B.,    Fla.,    to    Bon    Secour 

B.,  Ala.— canal  (26)  (47) 
Perdido  B.,  Fla.  and  Ala.  (1)  „__ 

Ferdldo  B.,  Ala.  and  Fla.  (47) 
Alabama  R.,  Ala.  (Mobile  B.— District 

B.) 
Tallapoosa  B.,  Ala.  and  Ga.  (49) 
Little  Tallapoosa  R.,  Ala.  and  Ga.  (60) 
Coosa  R.,  Ala.  and  Ga.  (49) 
Etowah  R.,  Ga.  (52) 
Oostenaula  R.,  Ga.  (63) 
Coosawattee  R.,  Ga.  (64) 
Connesauga  R.,  Ga.  (64) 
Chattooga  B.,  Ala.  and  Ga.  (63) 
Little  B.,  Ala.  (67) 
Wills  Cr.,  Ala.  (63) 
Cahaba  B.,  Ala.  (49) 


Q-3 


FENHALLOWAY  RIVER,  FLA. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  80, 141;  81, 189;  83, 
185. 
In  charge.    Capt.  A.  N.  Damrell.    B.,  82, 1301. 

Assistant.    P.  Robinson.    B.,  82, 1301. 

PLANS. 

By  Capt.  Damrell,  1881,  removing  such  snags  and 


trees  as  might  interfere  with  rafting  logs,  mouth  to 
head  of  Dead  K.,  12  m.;  est.,  $500  82, 1302. 

SUBVEYS. 

Au.  act  Time  14, 1880;  made,  1881,  by  Capt.  Dam- 
rell, 82, 1301. 


Q-5 


AUCILLA  AND  WACISSA  RIVERS,  FLA. 


COMMERCE. 

None,  80, 1302. 

ENGINEERS. 

Chief  ot  Engineers. 
185;  85, 214;  86, 212. 


R.,  80, 141;  81, 189;  83, 


In  charge.    Capt.  A.  N.  Damrell,  1880-86.    R., 
82, 1302;  Maj.  86, 1220. 

Assistants: 

P.  Eobinson.    B.,  83, 1302. 

R.  Bauchenstein.    R.,  86, 1221. 
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PLANS. 

By  Maj.  Damrell,  1881,  imp.  Auoilla  E.  by  re- 
moving 12  natm-al  brs.;  est.,  *5,000,  83, 1303. 

In  1881  Capt.  Damrell  reported  removal  of  obstr. 
logs  could  be  accomplished  for  $500  if  done  in  con- 
nection with  the  imp.  of  the  Aucilla  E.,  88, 1303. 

By  Maj.-  Damrell,  1884,  imp.  Waoissa  R.,  giving 
mil.  w.  of  30'  and  2i'  d.  1.  w.  by  removing  snags. 


trees,  and  brush,  excavating  rs.  and  earth  at  the 
shoals,  and  dam  constr.;  est.,  $17,000,  86,  1220, 
1221. 

SUBVET. 

Au  act  June  14, 1880;  made,  1881,  by  Capt.  Dam- 
rell, 83, 1302. 


Q-9 


ST.  MARKS  RIVER,  FLA/ 


APPROPBIATIONS. 

1828,  $500  (sur.),  act  May  23. 

1829,  6,600,  act  Mar.  2. 

1830,  10,000,  act  Apr.  30. 

1831,  7,430,  act  Mar.  2. 

1832,  4,500,  act  July  3. 

1833,  1,500,  act  Mar.  2. 

1834,  4, 600,  act  June  28. 
1844,  2,500,  act  June  15. 

Total,  37,530 

COMMEKCE. 

C.  advantages  of  vicinity,  73,  637. 

Eates  of  transportation,  73,  638. 

C.  docs  not  warrant  further  imp.,  73, 6 


ENGINEERS. 

Chiel  of  Engineers. 
206;  89, 175;  13,  606. 


K.,  71,  69;  78,  63;  84, 


In  cbarge: 

Col.  J.  H.  Simpson,  1872.    B.,  78,  686,  636. 
Capt.  A.  N.  Damrell.    B.,  84, 1222. 
Capt.  W.  M.  Black,  1888.    B.,  89, 1364. 
Lt.  Col.  G.  D.  Fitch,  13, 572. 


Assistants: 

E.  H.  Curtis,  73,  586. 

Jos.  Bumey,  73,  586.    B.,  78, 637. 

Lt.  J.  L.  Lusk.    E.,  84, 1222. 

D.  B.  Dunn.    B.,  89, 1365. 

PHYSICAL  CHABACTEBISTICS. 

General,  78,  638,  639;  89, 1364 
Condition  of  the  chan.,  78,  686,  636,  639. 

PLANS. 

By  Jos.  Bumey,  for  chan.  through  the  oyster 
beds  to  a  w.  of  200'  and  d.  of  9'  at  low  tide;  est,, 
$40,866.10,  73,  63,  639. 

By  Capt.  Black,  1889,  for  straightening  and  d. 
chan. and  removing  r.  obstr.;  est.,  $39,000,  89, 1364. 

StTBVETS. 

By  Jos.  Bumey,  1872.    E.,  73, 637. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Capt.  Damrell 
(E.  unfav.),  84, 1222. 

Ex.  au.  act  Aug.  11,  1888;-  made,  1889,  by  Capt. 
Black,  89, 1364. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  from  town 
of  St.  Marks  to  the  Gulf  of  Mexico,  13, 606. 


Q-11 


WAUKULLA  RIVER,  FLA. 


ENGINXEES. 

Chief  of  Engineers.    E.,  87, 162;  08,  392. 

In  cbarge: 

Lt.  W.  M.  Black.    B.,  87, 1260. 
Maj.  J.  B.  Cavanaugh,  08, 369. 

PHYSICAL  CHABACTEBISTICS. 

In  1887  Chan,  sufficient,  87, 161. 


SUB  VET. 

Ex.  au.  act  Aug.  5, 1886;  made  by  Lt.  Black,  87, 
1260. 

Pre.  ex.  from  town  of  St.  Marks  to  Gulf  of  Mexico, 
and  of  St.  Maries  R.,  au.  act  Mar.  2,  1907.  K.  by 
Capt.  Cavanaugh'  (unfav.),  08, 392. 


Q-13    OCKLOCKONEE  (Ochlockonee)  RIVER,  GA.  AND  FLA. 


APPBOPBIATION. 

1833,  $5,000,  act  Mar.  2. 

COMMEBCE. 

Unimportant, -7S,  ii,  48. 

Very  little  C.  and  little  prospect  of  any,  00,  2147. 

ENGINEERS. 

Cliiel  of  Engineers.    B.,  75,  84;  80,  141;  81, 
189;  83, 186;  99,  302;  00,  343. 

In  charge: 

Lt.  Col.  Q.  A.  Gillmore,  1875.    B.,  75,  ii,  46. 

Capt.  A.  N.  Damrell.    E.,  83, 1307. 

Capt.  C.  A.  F.  Flagler,  1900-.    E.,  00,  2146,  2162. 

Assistants: 

E.  S.  Gould.    B.,  75,  ii,  47. 

F.  Eobinson.    B.,  88, 1307. 
Lt.  L.  H.  Eaiid.    E.,  00, 2148. 


PHYSICAL  CHABACTEBISTICS. 

General,  75,  ii,  47. 

Obstr. :  Rocks  and  snags,  75,  ii,  48. 

Timber  productions  of  adjacent  country,  75, 
ii,  48. 

Description  of  E.  and  its  obstr.,  83,  1307;  00, 
2147. 

PLANS. 

By  Capt.  Damrell,  1881,  imp.  mouth  to  Old  E. 
Lake  by  removal  of  snags,  logs,  and  similar  obstr., 
$1,000.  Imp.  above  Old  R.  Lake,  $5,000.  Imp. 
not  recom.,  88, 1307. 

PBOJECTS. 

Capt.  Flagler  est.,  1896,  $2,650  for  snagging  oper- 
ations from  Stoutamire  rosin  landmg  to  the  Carra- 
belle  E.  by  way  of  Crooked  E.,  00,  2152. 


1  Sur.— B.  Sept.  11, 1828;  est.  $10,000.    Ex.— B.  (fav.)  Jan.  28, 1845.    (H  D  482  .'i'ith  2d  1 
»H.D.  851, 60th,  1st.  '  1.1.  J-'.  *o^,  oom,  ^Q.; 


rSfee  pp.  14-22  for  1 
Lexplanatlons,  etc.J 
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SVRVETS. 

By  E.  Sherman  Gould,  an  ex.,  187S.  B.,  76, 
ii,  47. 

Au.  act  June  14,  1880;  made,  1881,  by  Capt. 
Damrell  (B.  unfav.;  see  Plans),  88, 1307. 


Ex.  and  sur.  au.  act  Mar.  3, 1899;  ex.  only  made, 
1899,  by  Capt.  Flagler  (B.  untav.),  00,  2147. 

Plan  and  est.  au.  July  29,  1899,  by  the  Sec.  of 
War;  made,  1899,  by  Capt.  Flagler  (see  Projects) 
00,  2162. 


Q-14 


CROOKED  RIVER,  FLA. 


and  a  short  distance  above  to  13';  est.,  S72,000,  83, 
1314. 


ENGINEEBS. 

Chief  of  Engineeis.    B.,  81, 189;  83, 180, 186. 
In  charge.    Capt.  A.  N.  Damrell.    B.,  88, 1314. 

STJBVET. 
PLANS.  Ex.  au.  act  Mar.  3, 1881;  made  by  Capt.  Damrell, 

By  Capt.  Damrell,  1882,  dr.  chan.  over  the  bar      83, 1314. 


Q-15 


ST.  GEORGES  SOUND,  FLA. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  06,  355. 

In  chaige.    Capt.  J.  B.  Cavanaugh,  06, 333. 

SUBVETS. 

Pre.  ex.,  with  plan  and  est.  ot  cost  of  imp.,  ot  St. 
Georges  Sound,  Fla.,  incl.  Apalachicola  and  Carra- 


belle  Hs.,  with  view  to  such  extensions  of  chan.  d. 
or  modification  of  proj .  as  would  meet  require^ 
ments  of  C.  B.  by  Capt.  Cavanaugh,  Oct.  19, 1905. 
Modification  of  existing  proj.  for  CarrabeUe  H.,  by 
omitting  closing  of  gap  in  Dog  Isld.,  recom.,  and  an 
amended  plan  for  Apalachicola  H.  submitted;  est., 
385,000,  with  S17,600  an.  mainten.,'  06, 355. 


Q-16 


ENGINEEBS. 

Chief  of  Engineers 

In  charge 


DOG  ISLAND  HARBOR,  FLA. 

SURVEY. 


B.,  81, 189;  83, 186. 
Capt.  A.  N.  DamreU.    B.,  88, 1314. 


Au.  act  Mar.  3,  1881;  made  by  Capt.  Damrell, 
88, 1314. 


PHTSICAL  CHABACTBEISTICS. 

Existing  natural  H.  needed  no  imp.,  83, 1314. 


Q-17  CARRABELLE    BAR    AND    HARBOR     (including 

East  Pass),  FLA. 


APPEOPEIATIONS. 

1896,  SIO,  000. 00,  97, 1604. 


10,000.00,99,1648. 
*1,704  08,  01, 1766. 
20,000.00,03,1254. 
*7,500.00,  04, 1763. 
*6,000.00,O6, 1323. 
15,000.00,05,1323. 
60,000.00,07,1336. 


1900, 
1902, 

1904{ 

1905, 
1907, 

"<«{  :ii;r:Po9.i386. 

lain)     *15,00O  00,  10,1632. 
'■^"'X      25,00000,10,1532. 


Total,  194,204.08,13,1886. 

COMMEBCE. 

Description  of,  96, 1680-1682;  00,  2166. 

In  1895,  S600,000  per  year,  95, 1680. 

Value,  1898-99,  1382,000;  prospective  C,  tl,030,- 
000,  if  H.  and  pass  were  imp.,  00, 2163. 

1911, 1772,688,  13,  573. 

A  substantial  reduction  in  ocean  rates  is  expected 
due  to  work  of  imp.,18,  S74. 

CONTEACTS. 

1897.  E.  Moore  Dredging  Co.,  dr.,  SOt  c.  y., 
97, 1604. 

1899.  National  Dredging  Co.,  dr.,  27$  c.  y. 
($8,640),  00,  2089. 


1903.  R.  Moore,  dr.,  30*  e.  y.,  04, 1762. 

1904.  Charles  W.  Eaton,  dr.,  24*  c.  y.,  05, 1322. 

1906.  Home  Dredging  Co.,  dr.,  2Si  c.  y.,  06, 
1242. 

1907.  J.  F.  Taylor,  dr.,  17J(f  c.  y.,  08, 1396. 
1913.  Home  Dredging  Co.,  dr.,  17Ji|i  c.  y.,  18, 


ENGINEEBS. 

Chief  of  Engineers.  E.,  95,  235;  96, 198;  97, 
253;  98,  249;  99,  288,  302;  00,  328,  343;  01,  360, 
364,  1800;  03,  282;  03,  290;  04,  302;  OS,  310;  06, 
333,  366;  07,  348;  08,  370;  09,  386;  10,  435;  11, 
464;  IZi  572,  606. 

In  charge: 

Maj.  F.  A.  Mahan,  1895-«8.  B.,  96,  1680;  97, 
1603;  98, 1375. 

Capt.  C.  A.  F.  Flagler,  1899-1901.  B.,  99,  1647; 
00,  2088,  2152,  2157;  01,  1800. 

Capt.  W.  V.  Judson,  1901.    B.,  01, 1766, 1803. 

Lt.  R.  E.  Raymond,  1902.    B.,  03, 1253. 

Capt.  J.  B.  Cavanaugh,  1903-07.  E.,  03,  1207: 
04, 1762;  06,  1322;  06, 1241;  07, 1335. 

Capt.  H.  B.  Ferguson,  1908-10.  B.,  08,  1395; 
09, 1385;  10,  1631. 

Lt.  Col.  G.  D.  Fitch,  1911-.  E.,  11,  1669;  13, 
1885. 

Assistants: 

Lt.  C.  P.  Echols.    E.,  96, 1681. 

Lt.  L.  H.  Rand.    B.,  00,  2155. 


*  Allotment. 


'  H.  D.  422, 59th,  1st. 


614    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866  1912. 


OPERATIONS. 

1897-98.    30,592  c.  y.  dr.,  98, 1376. 

1899-00.    32,000  0.  y.  dr.,  00,  2089. 

1902-03.  Only  one  bid  for  dr.  East  Pass  re- 
ceived, which  was  rejected  because  of  bidder's  in- 
sufficient plant,  03, 1208. 

1904-05.  60,080  c.  y.  removed  from  East  Pass 
and  contract  completed;  46,681  c.  y.  removed  from 
bar  at  mouth  of  K.,  OS,  1322. 

1905-06.  44,000  c.  y.  removed  from  bar,  06, 
1242. 

1907-08.    83,026  c.  y.  dr.,  08, 1396. 

1908-09.  186,292  c.  y.  dr.  under  contract; 
201,986  c.  y.  removed  by  U.  S.  dr.  Camus  from  outer 
bar,  09, 1385, 1386. 

1911-13.    65,394  c.  y.  dr.,  13, 1886. 

Proj.  78%  complete,  13,  573. 

PHYSICAL  CHABACTERISTICS. 

Description  of,  96, 1681, 1682. 

H.  much  more  advantageously  situated  for  trade 
than  Apalaehicola,  on  account  of  being  nearer  the 
anchorage  grounds  for  seagoing  vessels,  95, 1680. 

Description  of,  East  Pass,  00,  2153. 

Max.  draft  through  chan.,  11';  through  East 
Pass,  20J',  11,  465. 

Shoalmg  due  to  storm  action,  13, 573. 

H.  about  28  sq.  m.;  180  m.  e.  of  Pensacola  H. 
Carrabelle  at  mouth  of  C.  E.,  which  empties  into 
St.  Georges  Sound.  Dog  Isld.  anchorage  is  a  pro- 
tected portion  of  St.  Georges  Sound,  and  is  con- 
nected with  Gulf  of  Mexico  by  East  Pass,  13,  572 

PROJECTS. 

By  Maj.  Maiam,  1895,  for  a  10'  x  100'  chan.,  mouth 
of  the  Carrabelle  R.  to  the  chan.  in  the  B.,  97 
1604. 

Capt.  Flagler  est.,  1900,  $24,900  to  complete  the 
work,  00,  2089. 

Capt.  Flagler  est.,  1899,  $27,450  to  dr.  chan..  East 
Pass,  as  proposed,  and  to  close  a  breach  recently 
made  through  Dog  Isld.,  00,  2157. 

Proj.  of  1896  extended  by  act  June  13,  1902,  to 
include  imp,  of  East  Pass  by  dr.  chan.  20i'  x  150' 


across  bar  at  entrance  to  Carrabelle  H.,  and  closing 
^eZ.g  ta  D^  Isld.;'  est.,  $27,450,  03,  1254;  07, 
348 

Modified  by  act  Mar.  2,  1907,  to  include  chan. 
18'  X  100'  between  certain  points,  with  tunung 
basin;  cost  undetermined,  07,  348. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Mahan, 
1895  (R.  fav.;  see  Projects),  95, 1680. 

Ex.  made,  1898,  by  Maj.  Mahan,  98, 1376. 

Est.  of  cost  of  completion  au.  by  Chief  of  Engi- 
neers, Jiine  18,  1900;  made,  1900,  by  Capt.  Flagler 
(see  Projects),  00, 2089.  ,„      ^ 

Ex.  and  sur..  East  Pass,  at  entrance  of  Carrabelle 
H.,  Fla.,  to  obtain  22'  chan.  m.  1.  w.,  au.  act  Mar. 
3,  1899.  Ex.  only  made,  1899,  by  Capt.  Flagler 
(R.  lav.),  00,  2153. 

Plan  and  est.  of  cost  of  obtaining  20i'  x  150'  chan. 
m.  1.  w.  through  East  Pass,  at  the  entrance  of 
Carrabelle  H.,  Fla.,  au.  July  19,  1899,  by  Sec.  of 
War;  made,  1899,  by  Capt.  Flagler  (see  Projects), 
00,  2157. 

Act  June  6,  1900,  au.  ex.  and  siu-.  of  H.;  Rs., 
July  12  and  Dec.  15,  1900,  by  Capt.  Flagler  and 
Capt.  Judson;  est.,  $47,300,2  01,  364, 1800-1806. 

Ex.,  plan,  and  est.,  St.  Georges  Sound,  Fla;, 
inol.  Apalachicola  and  CarrabelTe  Hs.,  for  such 
extensions  of  chan.  d.  or  modifications  as  would 
meet  the  demands  of  C;  modification  of  existing 
proj.  for  Carrabelle  H.  embracing  omitting  closing 
of  gap  in  Dog  Isld.,  xecom.,'  06,  355. 

E.  Dy  BEBH.  requested  by  R.  and  H.  Conun. 
Eecom.  imp.,  but  state  comm.  advantages  of 
Apalachicola  outweigh  engineering  advantages  of 
Carrabelle.* 

Of  bar  at  mouth  of  R.  to  locate  new  18'  chan. 
07, 1336. 

From  anchorage  to  Carrabelle,  10, 1531. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11,  466;  13,  673. 

Pre.  ex.  au.  act  Feb.  27  1911,  for  21'  from  Gulf  of 
Mexico  to  St.  Georges  Sound;  also  21' chan.,  Gulf 
to  Carrabelle.  R.  by  Lt.  Col.  Fitch,  June  17,  1911 
(unfav.),5  13,  606. 


Q-30 


APALACHICOLA  BAY,  FLA.« 


APPROPRIATIONS. 


1833, 
1834 
1838', 

1839^ 

1840, 
1880, 
1881 
1882, 
1884 
1886: 


1892, 
1894; 


1904^ 


$8,700.00,  act  Mar.  2. 

'  600. 00,  act  June  30. 
10,000.00,  act  July  4,  1836,  and  July  7, 

1838. 
8  9,900. 00,  act  Mar.  3.  (Treas.  Doc.  No. 
373, 1882.) 

'  150. 29,  act  May  8. 
10,000.00,80,1077. 
10,000.00,  81,1191. 
25,000.00,  83,1267. 
10,000.00,84,1177. 
12,000.00,86,1141. 
20,000.00,  88,1161. 
20,000.00,  90,1624. 
20,000.00,  93,1399. 
15,000.00,95,1613. 
12,000.00,  96,1342. 
20,000.00,99,1651. 
40,000.00,03,1256. 
*3,000.00,  06, 1244. 
*12,500.00,  04,  1765. 
*5,000.00,  05,  1325. 


1905^ 

1907, 
1909, 
1910, 
1911, 


40,000.00,05,1325. 
♦7,500.00,06,1244. 
*2,500.00, 
85,000.00,07,1338. 
*20,000.00,O9, 1387. 
22,500.00,  10,1533. 
5,000.00,  11,1671. 


Total,  446,250.29  ($436,350.29,  not  incl.  item  of 
1839  above,  13, 1887). 
COMMERCE. 

Increase  of,  due  to  imp.,  83, 1267;  84, 1176. 

1896,  the  C.  of  the  B.  seemed  to  warrant  a  w.  and 
d.  chan.,  96, 1613. 

Description  of,  00,  2093;  12,  675,  576. 

Increase  of  C.  immediate  eflect  of  imp.,  00,  2093. 

Opening  of  West  Pass  should  reduce  rates  60t  t., 
05,  313. 

Greatly  increased  facilities,  and  substantial  re- 
duction m  coastwise  rates,  08,  373. 

Traffic,  domestic  and  foreign,  1912,  about  230,000 
t.  About  40%  of  C.  should  be  credited  to  Carra- 
belle, 12, 1888. 


*  Allotment. 

1  H.  D.  63,  56th,  1st. 
s  H.  D.  227,  66th,  2d. 
a  H.  D.  422, 69th,  1st. 

*  R.  and  H.  Comm.  Doc.  No.  41, 61st,  2d. 
e  H.  D.  622,  e2d,  2d. 


» Approaches  to  Apalachicola:  Sur.— E^  Dec.  24, 
1832;  est., $8,772.  Feb. 23, 1835 (maps; no B.).  H.D. 
482,55th,  2d. 

'  Sur.  of  East  Pass. 

» For  d.  the  straight  chan.  of  East  Pass  to  Apa- 
lachicola. 


rs«e  pp.  14-22  for  "I 
Lexplanations,  ete.J 
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CONTRACTS. 

1880.  W.  A.  Alexander,  dr.,  4^*  o.  y.,  81, 
1190. 

1881.  J.  Thomlinson,  dr.,  29Jit  c.  y.,  83,  1268; 
83,  980. 

188S.    J.  Maguire,  dr.,  22**  o.  y.,  83, 980  981. 

1885.  S.  N.  Kimball,  dr.,  29iS0  c.  y.,  85, 1259. 

1886.  S.  N.  Kimball,  dr.,  34.9i|!  o.  y.,  87, 1265, 
1889.    Alabama  Dredging  &  Jetty  Co.,  dr.,  24}(|i 

c.  y.,  89, 1374. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  25* 
c.  v.,  93, 1399. 

1893.    R.  Moore,  dr.,  334!  c.  y.,  93, 1692. 

1896.  R.  Moore  Dredging  Co.,  dr.,  240  e.  y., 
95, 1614. 

1897.  R.  Moore  Dredging  Co.,  dr.,  240  c.  y., 
97, 1607. 

1899.  R.  Moore,  dr.,  24iit  o.  y.  (J18,535),  00, 
2093. 

1903.  National  Dredging  Co.,  dr.,  290  c.  y.,  03, 
1209. 

1903.  R.  Moore,  dr.,  300  c.  v.,  04, 1764. 

1904.  Charles  W.  Eaton,  <&.,  24  and  220  c.  y., 
05, 1324. 

1905.  Home  Dredging  Co.,  dr.,  240  o.  y. 
(S15,000);  Southern  Dredgmg  Co.,  dr.,  230  c.  y. 
($10,000);  M.  P.  Palmes,  coal  (12,125),  06, 1245. 

1907.  Home  Dredging  Co.,  dr.,  08, 1397. 

1908.  John  H.  Gardner,  bvUkhead,  12.88  1.  f. 
08, 1398. 

1911.  Home  Dredging  Co.,  dr.,  14.60  c.  y.,  13, 
1887. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  80, 136;  81, 183;  83, 
179;  83,  189;  84,  197;  86,  194;  86,  193;  87,  163; 
88,  152;  89,  175;  90,  157;  91,  196;  93,  192;  93, 
211;  94,  196;  95,  223;  96,  199;  97,  254,  262;  98, 
250;  99,  289;  00,  329;  01,  351;  03,  283;  03,  291; 
04,  303;  05,  311;  06,  334,  355;  07,  349;  08  .371; 
09,  388;  10,  437;  11,  466;  13,  574. 

In  cliaree: 

Capt.  A.  N.  Damrell,  1870-84.  K.,  80, 1076;  81, 
1190;  83, 1266;  83,  980;  84, 1175. 

Capt.  W.  T.  Rossell,  1884-86.    B.,  86, 1268. 

Lt.  W.  M.  Black,  1885-87.    B.,  86, 1140. 

Capt.  R.  L.  Hoxie,  1887-89.  B.,  87,  1265;  88, 
1160. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1372;  90. 
1623;  91, 1694;  93, 1397;  93, 1690. 

Maj.  F.  A.  Mahan,  1894-98.  E.,  94,  1249;  95, 
1611;  96, 1339;  97, 1605,  1655;  98, 1377. 

Capt.  C.  A.  P.  riagler,  1899-1900.  B.,  99, 1649; 
00,2091. 

Capt.  W.  V.  Judson,  1901.    B.,  01, 1767. 

Lt.  R.  R.  Raymond,  1902.    B.,  03, 1255. 

Capt.  J.  B.  Cavanaugh,  1903-07.  E.,  03,  1209; 
04,  1764M>5, 1323;  06, 1243;  07, 1337. 

Capt.  H.  B.  Ferguson,  1908-10.  B.,  08,  1397- 
09, 1387;  10, 1532. 

Lt.  Col.  G.  D.  Fitch,  1911-.  B.,  11,  1670;  13, 
1886. 

Assistant.    A.  W.  Barber.    E.,  85, 1260. 


OPEBATIONS. 

1881-83.  51,943  c.  y.  dr.,  resulting  in  increas' 
ing  the  chan.  d.  from  2i'  to  3',  83, 1267. 

1883-83.    Dr.  chan.  ^'  x  75',  83, 980. 

1883-84.  2,290  o.  y.  dr.,  resulting  in  chan. 
from  60'  to  75'  w.  and  9i'  d.,  84, 1176. 

1884-86.  27,000  c.  y.  removed  in  formation  of 
dr.  Chan.  W  x  60',  85, 1259. 

1886-87.  4,607  c.  y.  dr.  at  Carrabelle  and  18,885 
a.  y.  at  Apalachicola  Bar,  87, 1265. 


1887-88.    7,688  0.  y.  dr.  from  the  bar,  88, 1161. 

1889-90.  65,547  c.  y.  mud  and  sand  removed 
from  the  chan.,  90, 1624. 

1891-93.    34,458  0.  y.  dr.,  93, 1398. 

1893-93.    55,126  c.  y.  dr.,  93, 1691. 

1895-96.    54,253  c.  y.  dr.,  96;  1341-1346. 

1896-97.    45,000  0.  y.  dr.,  97, 1606. 

1899-00.    75,653  c.  y.  dr.,  00, 2093. 

1903-03.    74,266  c.  y.  dr.,  03, 1210. 

1904-05.  60,020  c.  y.  dr.  from  outer  bar,  68,000 
from  mouth  of  E.,  06, 1324. 

1906-06.  40,068  c.  y.,  s.  m.,  dr.  from  mouth  of 
R.;  78,997  c.  y.,  s.  m.,  from  Link  Chan.;  wharf 
built  near  e.  end  of  St.  Vincents  Isld.;  U.  S.  dr. 
Charleston  removed  139,265  c.  y.,  06, 1243. 

1907-08.  296,365  e.  y.  dr.;  6,000  1.  f.  bulkhead 
bunt  at  e.  side  of  chan.,  08, 1397. 

1908-09.  Bulkhead  at  e.  side  of  chan.  com- 
pleted; 7,697  c.  y.  oyster  shells  placed  along  dike, 
09  1387 

1909-10."  1,655'  bulkhead  rebuilt  and  strength- 
ened; 11,000  c.  y.  dr.,  10, 1532. 

1910-11.  Bulkhead  repaired  by  renewing 
sheet  piling  and  placing  oyster  shells  in  the  e.  and 
w.  ends,  11, 1670. 

■  1911-13.    133,650  c.  y.  removed  at  mouth  of 
R.;  bulkhead  repaired  by  hired  labor,  13, 1886. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  97, 1657;  98,  1377;  99,  1649;  10, 
437;  11,  467, 1670. 

Nearest  Hs.,  at  Pensacola  and  Tampa,  150  and 
230  m.  distant,  resp.,  01, 1768. 

Shoaling  due  to  wave  action,  and  strong  w.  cross 
currents;  hurricane  seriously  damaged  chan.  across 
outer  bar  of  West  Pass,  07, 360. 

PBOJECTS. 

By  Capt.  Damrell,  1879,  dr.  chan.  11'  x  100' 
through  the  bar  in  the  B.  at  the  mouth  of  the  R.; 
est.,  8100,000,  79, 823;  85, 1258;  87, 1265. 

Auxiliary  works  needed  to  make  imp.  perma^ 
nent,  80, 1077;  86, 193;  87, 1265. 

In  1890,  after  the  app.  of  Slor.OOO,  est.  $40,000 
would  be  required  for  completion,  90,  1624.  Dr. 
chan.  9'  d.  and  not  less  than  100'  w.  au.,  1890,  across 
Bulkhead  Shoals,  13, 574. 

Maj.  Mahan,  1896,  est.  S350,000  to  imp.  chan. 
and  S20,000  to  830,000  would  be  required  an.  for 
mainten.,  97, 1656-1659.    An.,  1899,  13,  575. 

$15,000  required  to  maintain  chan.  at  R.  mouth, 
and  $15,000  for  dr.  chan.  across  the  sea  bar,  01, 
1767. 

Importance  of  d.-w.  H.  urged  by  Capt.  Judson; 
est.,  $500,000  to  complete  imp.,  excl.  of  work  on 
,sea  bar  (see  Pensacola  H.),  01, 1768. 

Amended  proj.  to  provide  for  d.  of  10'  instead  of 
18',  and  w.  of  100'  across  bar  at  mouth  of  Apalachi- 
cola R.,  thence  through  Link  Chan,  and  West  Pacs 
to  the  Gulf,  to  provide  chan.  150'  w.  Instead  of 
100',  and  18'  d.;  est.,  $85,000  addl.  and  $17,500  an. 
mainten.,106, 355;  13,575. 

SUE  VETS. 

Minor  ex.,  94, 1251;  95, 1613. 

H.  lines  estab.,  96, 1341-1346. 

Sur.  with  view  to  chan.  18'  x  100'  m.  1.  w.  au.  act 
June  3,  1896;  E.  (fav.;  see  Projects),  by  Maj. 
Mahan,  1896, 97, 1655.  '       /.      j         j 

Of  St.  Georges  Sound,  incl.  Apalachicola  and 
Carrabelle  Hs.,  au.  act  Mar.  3,  1905;  made,  1905; 
E.  by  Capt.  Cavanaugh,i  06, 355. 

Of  bar  at  mouth  of  R.,  07, 1337. 

Minor,  local,  10, 1532. 

Maps.    86, 1142;  90, 1624;  13, 1886. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  675. 


iH.D.  422, 69th,  1st 
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Q-31      APALACHICOLA    (including  Chipola   Kiver)  RIVER, 

FLA. 


Part. 


Title. 


Apalachlcola  R.,  including  Cut-off,  Lees  Slough,  and  lower  Chipola  E . . . 

Chipola  E .  (upper) v;,- 1  ■  ■ ; j  ■ 

Apalachlcola  E.,  including  Cut-off,  Lees  Slough,  lower  Chipola  and 
upper  Chipola  Es 


Total. 


Period. 


1828-1904 
1835-1904 


1906-1912 


Appropria- 
tions. 


$86,750 
16,000 

78,600 


1 181, 250 


Part  (a),Q-31    Apalacliicola    River    (including    the    cut-off, 
Lees  Slough,  and  lower  Chipola  River.)' 


APPROPRIATIONS. 

1828,     83,000,  act  May  23. 


1830, 

2,000,  act  Apr.  23. 
8,000,  act  Mar.  2. 

1831, 

1874, 

10,000,  74,  76,  896. 

1876, 

10,000,  75,  81,  ii,  9. 

1878, 

8,000,78,80,591. 

1879, 

6,000,  79,  103,  822 

1880, 

2,000,  80,  1075. 

1881, 

1,600,  81,  1190. 

1882, 

2,000,  83, 1265. 

1884, 

1,000,  84,  1175. 

1886, 

1,000,  86, 1155. 

1888, 

2,000,  88, 1160. 

1890, 

2,000,  90, 1622. 

1892, 

6,000,  93, 1401. 

1894, 

6,000,95,1616. 

1896, 

5,000,96,1350. 

1899, 

3,000,  99,  1654. 

1900, 

*l,600,Ol,1771. 

1002{ 

6,000,  03, 1258. 

*3,750,O4, 1767. 

Total, 

86,760 

COMMERCE. 

Country  bordering  E.  dependent  upon  E.  for 
transportation,  96,  1350;  03,  293.  In  1898  it  was 
improbable  that  E.  would  be  much  used  above 
Cut-off,  even  if  cleared  out,  98, 1424. 

C.  a  part  of  Chattahoochee,  Flint,  and  Chipola 
system;  combined  value,  about  116,000,000  at  1912, 
13, 577. 

ENGINEERS. 

CMef  o(  Engineers.    B.,  70,  32,  63;  71,  69; 

73,  63,  64;  73,  67;  74,  75;  7S,  81;  76,  72;  77,  71; 
78,  80,  81;  79, 103;  80,  135,  140;  81,  182,  189;  83, 
178,185;  83, 189;  84, 197;  85, 198;  86, 196;  87, 162; 
88,  151;  89,  175;  90,  156;  91,  197;  93,  193;  93, 
212;  94,  107;  95,  224;  96,  199;  97,  254;  98,  261, 
259;  99,  290;  00,  330;  01,  352;  03,  284;  03,  292;' 
04,  305. 

In  charge: 

Maj.  C.  B.  Eeese,  1870,  R.,  71, 68. 

Capt.  A.  N.  Damrell,  1870,  B.,  71,  68. 

Col.  J.  H.  Simpson,  1870-73.  B.,  71,  577;  73, 
583,  612. 

Lt.  Col.  W.  F.  Eaynolds,  1873,  R.,  73,  66. 

Capt.  A.  N.  Danorell,  1873-84.  R.,  73,  698;  74, 
896;  76,  11,  9;  76,  494;  77,  414;  78,  690;  79,  821, 
823;  80,  1075;  81,  1188;  83,  1264-1304;  83,  979; 
84, 1174. 

Capt.  W.  T.  Eossell,  1884-86.    R.,  85, 1275. 
,   Lt.  W.  M.  Black,  1886-87.    B.,  86, 1153. 

Capt.  B.  L.  Hoxie,  1887-89.  B.,  87,  1263;  88, 
1159. 


Capt.  P.  M.  Price,  1889-93.  B.,  89,  1372,  1416; 
90, 1621;  91, 1696;  93, 1400;  93, 1692. 

Mai.  F.  A.  Mahan,  1894-99.  -B.,  94,  1252;  95, 
1616;  96, 1346;  97, 1609;  98, 1381, 1423. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  B.,  99,  1653; 
00, 2095. 

Capt.  W.  V.  Judson,  1901.    B.,  01, 1769. 

Lt.  E.  E.  Eaymond,  1902.  ■  B.,  03, 1257. 

Capt.  T.  B.  Cavaaaugh,  1903-04.  B.,  03,  1212; 
04, 1766. 

Assistants: 

Capt.  A.  N.  DamreU.    B.,  73, 613. 

C.T.  TriU.    E.,  73,620. 

Walter  Griswold,  B.,  73, 700. 

M.  J.  Mack.    B.,  73,  698. 

P.  J.  Quattlebaum.    B.,  79,  824. 

H.  Haines.    B.,  83, 1306. 

M.  J.  Mack,  B.,  86, 1154. 

T.  Eobinson.    B.,  89, 1418;  91, 1697. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Simpson  and  Capt.  Damrell,  11'  chan. 
at  E.  mouth,  200'  w.,  $185,000,  73,  584,  612.  Vari- 
ous est.  submitted  by  C.  F.  Trill,  73,  612,  623. 

By  Capt.  Damrell  and  Mr.  Mack,  R.  imp.,  $80,333, 
73, 698,  699. 

By  Capt.  Damrell,  11'  chan.  at  E.  mouth,  $100,000, 
79, 823. 

By  P.  J.  Quattlebaum,  11'  chan.  at  E.  mouth, 
$85,000,  79, 824. 

OBSTBUCTIONS. 

Brs.  without  draws  on  the  Chipola  prevent  boats 
reaching  Marlanna,  98, 1424. 

OFEBATIONS. 

1838.    Dr.  through  bar,  73,  619. 

1874-75.  Eemoval  of  rafts,  snags,  etc.,  and 
straightening  the  chan.  at  Moccasin  Slough,  75, 
81, 11,  9. 

1875-76.  Imp.  chan.  at  Moccasin  Slough  and 
Styx  E.,  76,  72,  494. 

1876-77.  Eemoval  of  rafts  and  stumps  at 
Moccasin  Slough,  77,  71,  414. 

1877-78.  Snags,  logs,  etc.,  removed,  a  dam 
130'  1.  built,  and  486  0.  y.  of  earth  removed,  78,  80 
691. 

1878-79.  Snags,  rafts,  and  overhanging  timber 
removed  at  various  points  along  the  E.  Chipola 
Cut-off  opened,  79, 103,  821. 

1879-80.  Canal  6'  x  70',  cut  between  Apalachl- 
cola E.  and  Moccasin  Slough;  removal  of  laft  from 
Styx  E,  80, 1076. 

1880-81.  Eemoval  of  676  snags  and  overhang- 
ing trees  and  2,233  c.  y.  of  dr.  material,  81, 1189. 

1881-83.  166  snags  and  overhanging  trees,  2 
rafts,  and  3,000  c.  y.  of  dr.  material  removed,  83, 
1266. 


1 1172,250,  excluding  Chipola  E.,  13, 1889.  *  Allotment. 

:  Combined  by  act  of  1905,  with  Apalachlcola  E.  and  other  works. 
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1882-83.  Removal  of  drilt  from  Moccasin 
Slough,  83, 979. 

1883-84.  Widening  Moccasin  Slough  Canal  by 
removal  oJ  240  c.  y.  of  clay  and  3,679  snags  and  over- 
hanging trees,  84, 1175. 

1885-86.  Removal  by  hired  labor  of  110  snags 
and  logs  from  chan.  above  Moccasin  Slough,  86, 
1155;  conipletion  of  imp.  as  orig.  proj.,  86, 1154. 

1886-87.  33  snags  and  141  leaning  trees  re- 
moved, 87, 1264. 

1887-88.    Imp.  completed  as  proj.,  88, 1160. 

1888-89.  304  logs  and  snags  removed  from  the 
Chan,  and  2,328  overhanging  trees  and  logs  removed 
from  the  banks,  89, 1372. 

1889-90.  366  logs  and  snags  removed  from  the 
Chan,  and  1,246  overhanging  trees  cut  from  the 
banks,  90, 1622. 

1890-91.  582  logs,  snags,  and  stumps  removed 
from  the  chan,  and  2,142  overhanging  trees  cleared 
from  the  banl^s,  91, 1697. 

1891-93.  313  snags  cleared  from  the  chan.  and 
878  trees,  logs,  and  stumps  removed  from  the  banks, 
93, 1401. 

1893-93.  About  15,000  obstr.  removed  from 
the  banks  and  ohans.,  93, 1694. 

1894-95.  About  10,000  obstr.  removed,  95, 
1616. 

1896-97.  About  5,000  obstr.  removed,  and  snag 
boat  repaired,  97, 1610. 

1897-98.    About  200  obstr.  removed,  98,  1382. 

1899-00.  6,262  snags  and  overhanging  trees, 
633  cords  brush,  and  235  c.  y.  clay  removed  from 
the  chan.  and  banks;  636 1.  f.  js.  finished  and  70 1.  f. 
fascines  laid,  00,  2097. 

1900M)3.  Overhanging  trees  out  from  bank, 
and  snags  and  logs  removed,  01, 1770;  03, 1212. 

1903-04.  Overhanging  trees  cut  from  bank, 
and  snags  and  logs  removed;  24,453  c.  y.  dr.,  04, 
1766. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  73, 618,  622;  73,699;  79,824;  97, 
1609;  98, 1381, 1382;  Ol,  352. 

Description  of  the  Cut-off  and  the  Chlpola  R., 
89, 1416;  93, 1694;  94,  1253;  98, 1423. 

From  junction  of  Chattahoochee  and  Flint  Rs. 
to  Gulf  of  Mexico  (Apalachicola  B.)  the  R.  is  137 
m.  1.;  w.,  150-300  yds.;  d.,  about  6'  m.  I.  w.,  18, 
576. 


FLAN'S.    (See  Estimates  and  Projects.) 

By  Capt.  Damrell,  1881,  Imp.  Chipola  R,  Mari- 
anna  to  Apalachicola  R.,  by  dr.  and  removal  of 
obstr.;  est.,  821,000,  83, 1304. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Simpson  and  Capt.  Damrell,  dr.  11' 
chan.,  100'  w.,  through  the  bar  at  mouth  of  R. 
$100,000,  73,  63,  584,  612,619. 

By  Capt.  Damrell,.  1874.  for  chan.  of  navigable 
w.  and  6'  d.  by  removal  of  snags  and  overhanging 
trees,  and  by  ^utilizing  Styx  R.  and  Moccasin 
Slough,  to  avoid  worst  part  of  Apalachicola  R.; 
est.,  $80,333,  73,  698.  Proj.  accomplished  in  1880 
by  expend.'  of  $37,244,  80,  1076.  In  addition  to 
orig.  proj.,  Chipola  Cut-off  opened  to  "Whites  Bluff, 
83,  1265.  An.  app.  required  lor  preservation  of 
imp.,  $2,000,  86, 1276;  86, 1154. 

Ex, Chipola  R.,  mouth  to  Wewachitka,  and  the 
Cut-off  and  Lee  Slough  running  from  the  Apa- 
lachicola to  the  Chipola  R.,  made  in  1889,  resulted 
in  recom.  that  chan.  5'  x  60'  be  cleared  through 
Cut-off,  Lees  Slough,  and  the  Lower  Chipola  R.; 
esi,  $7,500,  89, 1417;  91, 1696;  13,  576. 

Capt.  Price,  1893  est.  that  $2,000  would  be  re- 
quired an.  for  mainten.  of  an  unobstr.  chan.,  93, 
.  1694. 

Capt.  Cavanaugh  suggested,  1904,  that  the  Cut- 
off, Lees  Slough,  and  lower  Chipola  R.  be  imp. 
instead  of  old  chan.  of  R.,  04, 1767. 

SUB  VETS. 

Under  direction  of  Col.  Simpson,  by  Capt.  Dam- 
reU  and  C.  F.  Trill,  1871,  71, 677.  B.,  73,  684,  612, 
613,  620. 

Under  direction  of  Lt.  Col.  Raynolds  and  Capt. 
Damrell,  by  M.  J.  Mack,  1872-73.    B.,  73,  698. 

Under  direction  of  Capt.  Damrell,  by  C.  J.  Quat- 
tlebaum,  1879.    B.,  79,  823,  824. 

Au.  act  June  14,  1880,  80,  141;  made  by  Capt 
Damrell,  83, 1304. 

Ex.  of  Chipola  R..  mouth  to  Mariarma,  au.  act 
Aug.  11, 1888;  made,  1889,  by  Capt.  Price,  89, 1416. 
(See  Projects,  3d  par.) 

Ex.  Chipola  R.,  Fla.,  Marianna  to  its  connection 
with  the  Apalachicola  R.,  au.  act  June  3,  1896; 
Maj.  Mahan's  B.,  1897,  tmfav.,  98, 1423. 

Maps.    91, 1697. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12,  579. 


Part(b),  Q-21         Chipola  River  (Upper),  Fla. 


APPBOPELiTIONS.2 

1835,  $5, 000,  act  Feb.  24." 

1836,  4,000,  act  July  2. 
1899,   5,000,  99, 1656. 
1902,   2,000,  08, 1259. 

Total,  16,000 

COMMEBCIi. 

Little  benefit  above  Look  and  Tremble  Shoal; 
great  benefit  below,  04, 307. 

ENGCVEEBS. 

Chief  of  Engineers.  B.,  99,  291;  00,  331;  01, 
353;  03, 285;  03, 294;  04, 307. 

In  charge: 

Capt.  C.  A.  F.  Flagler,  1899-1900.  E.,  99,  1655; 
00, 2099. 

Capt.  W.  V.  Judson,  1901.    E.,  01, 1771. 

Lt.  R.  R.  Raymond,  1902.    E.,  08, 1258. 

Capt.  J.  B.  Cavanaugh,  1903-04.  E.,  03,  1213; 
04, 1768. 

OBSTEUCTIONS. 

Three  brs.  near  Marianna,  99, 1655. 


OPEEATIONS. 

1899-00.  Over  10,800  snags  and  other  obstr. 
removed  from  banks  and  chan.,  and  235  c.  y.  dr., 
00, 2100. 

1903-04.  Trees,  stumps,  snags,  and  logs  re- 
moved from  the  Dead  Lakes,  04, 1768. 

PHYSICAL  CHABACTEBISTICS. 

Description  of;  many  districts,  99, 1655. 

PEOJECTS. 

By  Capt.  Price,  1889,  clearing  out  l.-w.ohan. 
3'  X  60',  Marianna  to  foot  of  Dead  Lakes;  est., 
$41,000, 89, 1416.  Modified,  1899,  to  permit  work  to 
begin  at  Marianna,  and  on  that  section  down  R. 
to  Look-and-Tremble  Shoals,  99,  lt)55. 

Capt.  Cavanaugh  recom.,  1903,  that  further  work 
of  imp.  be  confined  to  removal  of  obstr.  between 
Look-and-Tremble  Shoals  and  foot  of  Dead  Lakes, 
and  dr.  chan.  at  Sister  Islds.;  est.,  $8,600,  03, 1214. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc..  18, 679. 


1  Combined  by  act  ol  1906,  with  Apalachicola  R.  and  other  works. 

'  App.  subsequent  to  1836,  up  to  1899,  were  made  with  those  for  Apalachicola  R.,  q.  v. 
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Part(c),  Q-31    Apalachicola  River,  including  the  Cut-off,  Lees 
Slougli,  Lower  Ctiipola  and  Upper  Cliipola  Rivers,  Fla. 


APPROPRIATIONS. 

1905,  $12,000,  05, 1328. 


1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


*6,000,  07, 1342. 

25,000,07,1342. 

*13,000,  09, 1390. 

6,500,  10,1536. 

6,000,  11,1673. 
12,000,  13,1889. 


Total,    78,500 

COMMERCE. 

Inseparably  combined  with  that  of  Chatta- 
hoochee, Flint,  and  upper  Chipola  lis.;  increased 
from  $4,000,000  to  over  $10,000,000  from  1899  to  1909, 
10,  440. 

Details,  11,  469,  470;  IS,  577,  579. 

Letters  from  C.  interests  relative  to  imp.  • 

ENGIIVEERS. 

Chief  o(  Englneeis.  R.,  05,  313;  06,  336;  07, 
351;  08,  373;  09,  390;  10,  439;  11,  468,  469;  12. 
676,  578. 

In  charge: 

Capt.  J.  B.  Cavanaugh,  1906-07.  K.,  OS,  1326; 
06, 1246;  07, 1339. 

Capt.  H.  B.  Ferguson,  1908-10.  R.,  08, 1399;  09, 
1388;  10, 1534. 

Lt.  Col.  G.  D.  Fitch,  1911-.  R.,  11,  1672;  13, 
1888, 1889. 

OPERATIONS. 

1904-05.  Overhanging  trees  cut  from  bank, 
and  snags  and  logs  removed;  22,894  o.  y.  dr.,  05, 
1326. 

1905-06.  Overhanging  trees  cut  from  bank, 
and  snags  and  logs  removed;  15,177  c.  y .  dr.,  06, 1246- 

1906-07.  Overhanging  trees  and  stuinps  re- 
moved; 46,297  0.  y.  dr.  from  lower  Chipola  R.,  07, 
1339. 


1907-08.  Trees,  stumps,  logs,  and  snags  re- 
moved; 62,562  c.  y.  dr.,  08, 1399. 

1908-09.  Trees,  stumps,  and  snags  removed; 
62,461  c.  y.  dr.,  09, 1389. 

1909-10.  74  obstr.  removed  from  Apalachicola 
R.  and  4,514  from  the  Cut-ofl  and  lower  Chipola  R.; 
47,497  c.  y.  dr.,  10, 1534. 

1910-11.  3,582  snags  and  other  obstr.  removed 
from  mouth  of  Dead  Lake  to  Jones  Lake,  upper 
Chipola  R.,  11,  1672.  7,800  c.  y.  dr.  and  74  snags 
and  other  obstr.  removed  from  Cut-off  and  lower 
Chipola,  11,1672. 

1911-13.  244  snags  and  other  obstr.  removed 
from  Apalachicola  R.,  13,  1888.  43,415  c.  y.  dr., 
and  181  snags  and  other  obstr.  removed  from  Cut-ofl 
and  lower  Chipola  E.,  13, 1888.  3,050  o.  y.  dr.  and 
845  snags  and  other  obstr.  removed  from  upper 
Chipola  R.,  13, 1889. 

PHYSICAL  CHARACTERISTICS. 

Details,  10,  439,  440;  11,  468,  469,  470;  13,  577, 
.  678,  579. 

PROJECTS. 

Act  1906  combined  imp.  of  upper  Chipola  R., 
Marianna  to  its  mouth  with  Apalachicola,  lower 
Chipola  R.,  the  Cut-off,  and  Lees  Slough,  OS,  314. 

Lt.  Col.  Fitch  recom.  no  further  work  be  done 
save  to  keep  the  d.  gained  in  Apalachicola,  the 
Cut-ofl,  Lees  Slough,  and  lower  Chipola  R.,  13, 


SURVEYS. 

Pre.  ex.  Chipola  R.  au.  act  June  25, 1910.  R.  by 
Lt.  Col.  Fitch,  May  18, 1911. 

Imp.  above  Look-and-Tremble  Shoal  unworthy, 
but  below  that  point  recom.  snagging  and  R.  regu- 
lation.' 

Cong,  docs.,  etc.,  relating  to  exs.,  svas.,  plans, 
etc.,  13, 579. 


Q-23     CHATTAHOOCHEE     AND     FLINT 

FLA.,  AND  GA.^ 


RIVERS,    ALA., 


Part. 

Title. 

Period. 

tions. 

Chfttlflhoncbpfl  anii  Flint  Tt.H     Ala.^  Fla..,  a.nd  fja 

1871-1879 
1880-1912 
1880-1912 

$122,000.00 
972,650.00 
313, 600. 00 

b 

Chattahoochee  R.,  Ala.  and  Ga ^ 

c 

Flint  R.,  Ga 

Total 

1,408,150.00 

*  Allotment. 

1  H.  D.  463,  62d,  2d. 

2  Sur.— R.,  July  4, 1853;  est.,  830,000  ($12,000  for  Flint  R.).    (H.  D.  482,  66th,  2d.) 


[See  pp.  14-22  for  "I 
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Part(a),  Q-33    Chattahoochee  and  Flint   Rivers,  Ala.,  Fla., 

and  Ga. 


APPROPRIATIONS. 

1835,   1 12,000,  act  Feb.  24. 


1874, 
1875, 
1876; 
1878, 
1878, 
1879, 
1879, 


25,000,  74,76,896;  75,81. 

25,000,  76,  82. 

20,000,  76,73,495. 
118,000,  78,170;  79,819. 
2  10,000,  78,170;  79,819. 
1 15,000,  79, 102,  816. 

8  7,000,  79,818. 


Total,    122,000 

COMMERCE. 

Statistics,  Chattahoooliee  and  Flint,  77, 416;  78, 
592;  79,  816.  Chattahoochee,  78,  625;  73,  702.- 
Flint,  73,  709;  79, 821. 

ENGINEERS. 

Chief  of  Eneineeis.    R.,  71, 69;  73, 63, 64;  73, 

67,  68;  74,  76;  75,  81;  76,  73;  77,  71;  78,  80,  81, 
105;  79, 101, 102, 142. 

In  cliarge: 

Col.  J.  H.  Simpson,  1871.    R.,  73, 584. 

Capt.  A.  N.  Damrell,  1873-.  R.,  73, 699, 707;  74, 
896;  75,  ii,  10;  76,  494;  77,  415;  78,  691,  592;  79, 
814,  817,  818. 

Assistants: 
0.  F.  Trill.    B.,  73,  623. 
M.  J.  Mack     B.,  73,  698. 
W.  Griswold.    R.,  73,  700. 
H.  A.  Pattison,  73,  707. 
H.  K.  Hodges.    R.,  73,  708. 
H.  Oladowski,  75,  ii,  10. 
P.  Robinson.    R.,  79,  818. 

ESTIMATES.  (For  Chattahoochee,  unless  other- 
wise stated.) 

By  C.  F.  Trill,  1872,  imp.  of  H.  from  Columbus  to 
its  mouth,  at  Apalaohicola:  1st,  $464,000;  2d,  S327,- 
000;  3d,  $85,185,  73,  63,  585,  629-635. 

By  Capt.  Damrell,  W.  Griswold,  and  M.  J.  Mack, 
1873,  Columbus,  Ga.,  to  Chattahoochee:  1st,  163,333; 
2d,  $81,914;  3d,  $982,946,  73,  700,  704-707. 

By  Capt.  Damrell,  1873,  removal  of  snags,  r., 
gravel,  etc.,  and  constr.  of  dams,  $145,247.66,  74, 
897.  In  1879,  to  complete  existing  proj.,  $105,000, 
and  $5,000  an.  mainten.,  79,  816. 

By  Capt.  Damrell  and  H.  K.  Hodges,  1873.  3' 
Chan,  in  Flint  H.,  Chattahoochee  to  Albany, 
$184,862,  73,  707,  721;  74,  897.  Completion  of  ex- 
isting proj.,  $106,000,  and  $2,000  an.  mainten.,  79, 
818. 

By  Capt.  Damrell  and  P.  Robinson,  1879,  Flint 
R.,  Albany  to  Montezuma,  $15,000  to  $15,100,  79, 
819,  820. 

By  Capt.  Damrell,  1873,  Chattahoochee  and  Flint 
Rs.,  $330,109.66,  74,897. 

OPERATIONS.  8 

Chattaboochee  River: 

1874-75.  Confined  chiefly  to  Wolfax  (Wool- 
folks)  Bar.  A  wreck,  500  o.  y.  sand,  gravel,  and  r., 
a  large  number  of  snags,  sunken  logs,  and  overhang- 
ing trees  removed  from  above  and  below  the  bar; 
275'  of  j.  built,  76,  81,  ii,  10. 


1875-76.  J.  extended  235';  constr.  of  200'  of 
new  j.  below  the  bar  and  380  '  of  break'r;  obstr. 
removed,  76, 73,  495. 

1876-77.  Snags,  etc.,  removed,  js.  repaired; 
extension  of  break'r  560',  and  several  shoafe  imp. 
by  blasting,  77,  71,  415. 

1877-78.  Completion  of  4'  chan.  over  Wolfax 
Bar  by  constr.  of  shore-protection  js.  and  wing 
dams;  snags  and  logs  removed;  chan.  4'  x  60'  ob- 
tained by  blasting  r.  on  shoals,  78,  80,  591. 

1878-79.  Snags  and  trees  removed,  js.  re- 
paired, and  640'  of  brush  wing  dams  built  at  Upa- 
toi  Bar,  79, 101,  814. 

Flint  River: 

1876-76.    Obstr.  removed,  76,  496. 

1877-78.  4'  X  60'  Chan,  obtained  between 
Bainbridge  and  Lamberts  Isld.  by  blasting  r.  and 
the  removal  of  sunken  logs,  etc.,  78,  80,  592. 

1878-79.  Completion  of  imp.  at  Lamberts 
Isld.,  Broad  Axe,  Bryants  Rocks,  Cross  Chute, 
and  Red  Blufl,  79, 102,  817.     - 

PHYSICAL  CHARACTERISTICS. 

Of  Chattahoochee,  73,  627;  73,  702. 
Of  Flint,  73,  707,  713;  79,  820. 

PLANS.    (See  Estimates,) 

By  Capt.  Damrell,  W.  Griswold,  and  M.  J.  Mack, 
1873,  between  Chattahoochee,  Fla.,  and  Coliunbus, 
Ga.,  removal  of  obstr.,  and  d.  and  w.  chan.,  73, 
700,  704-707. 

PRIVATE  (STATE)  WORK. 

Indifferent  results  obtained  from  apps.  from  the 
State  prior  to  the  war,  73, 627. 

PROJECTS.    (See  Estimates  and  Plans.) 
By  Capt.  Damrell,  1873,   4'  chan.  in  Chattar 

hoochee,   by  removing  obstr.   and  straightening 

and  w.  chan.,  73,  700;  74,  897. 
By  Capt.  Damrell,  1873,  3'  chan.  in  Flint  R., 

below  Albany,  by  blasting,  dr.,  wing  dams,  etc., 

73,  707;  74,  897.    In  1879,  removal  of  obstr.  from 

Albany  to  Montezuma,  79,  819. 

SURVEYS. 
Chattahoochee  River: 

Early  attempts  at,  73,  627. 

By  C.  F.  Trill,  under  direction  of  Col.  Simpson, 
1871-72,  from  Columbus  to  Eufaula.  R.,  73,  584, 
623. 

By  W.  Griswold  and  M.  J.  Mack,  1872,  under 
direction  of  Col.  Simpson  and  Capt.  Damrell, 
Eufaula  to  mouth  at  the  junction  with  the  Flint, 
73, 699,  700. 

By  Capt.  Wm.  R.  King,  above  Columbus,  78, 
105;  79, 142. 

Flint  River: 

By  H.  K.  Hodges  and  H.  A.  Pattison,  1872-73, 
under  direction  of  Col.  Simpson  and  Capt.  Dam- 
rell, from  Chattahoochee,  Fla.,  to  Albany,  Ga. 
R.,  73,  707,  708. 

By  P.  Robinson,  1878-79,  under  direction  of 
Capt.  Damrell,  Albany  to  Montezuma.  R.,  79, 
818,  820. 


1  Chattahoochee.  For  continuing  imp..  Cedar  Bluff  to  the  Big  Spring,  Fla.,  "according  to  the  report 
of  the  assistant  quartermaster  charged  with  the  superintendence  of  the  removal  of  obstructions  "— 
Treas.  Doc.  373, 1882. 

2  Flint. 

s  History  of  operations  to  1879,  79,  814, 817. 
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Part(b),  Q-33    Chattahooche  River,  Ala.  and  Ga. 


APPROPRIATIONS. 

1880,        $20,000.00, 


20,000.00, 

25,000  00, 

35,000.00, 

20,000.00, 

■  20,000.00, 

20,00000, 

'25,00000, 

>  30,000  00, 

125,000.00, 

150,00000, 

100,000.00, 

*32,650.00, 

75,000  00, 

*10,00O00, 

150,000.00, 

♦115,000.00, 

75,000.00, 

75,000  00, 

50,000  00, 


80, 1073. 
81, 1186. 
83, 1261. 
84, 1167. 
8G,  1169. 
88,  1183. 
90, 1648. 
93, 1406. 
95, 1620. 
96, 1357. 
99, 1662. 
03, 1264. 
04, 1775. 
OS,  1334. 
07, 1347. 
07, 1347. 
09, 1394. 
10, 1540. 
11, 1678. 
13, 1895. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 


1902, 
1904, 
1905, 
1906. 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  2  972, 660. 00  (incl.  i(87,000  app.  between 
1835  and  1879,  incl.,  in- 
cluded under  Part(a), 
and  less  820,000  used  be- 
tween West  Pt.  and 
Franklin  and  S2,000  car- 
ried to  surplus  fund, 
and  $280.78  carried  as  a 
transfer  from  one  %  to 
another  of  the  same  app., 
$1,037,930.78,  13, 1895.) 


COMMERCE. 

Navigation  benefited  by  imp.,  90, 1646. 

Description  of,  93, 1700;  96, 1363;  97, 1619. 

Maintenance  of  a  good  navigable  chan.  of  great 
importance  to  large  section  of  country  extending 
from  Columbus,  Ga.,  to  Apalachicola,  Fla.,  93, 
1700. 

In  1897-98  apparently  no  C,  West  Pt.  to  Frank- 
lin, 98, 1393. 

Few  KBs.,  E.  C.  therefore  large,  03, 1264. 

Bates  reduced,  08,  380;  10,  445. 

In  1911, 117,115 1.,  13,  584. 

C.  is  combined  "inseparably"  with  that  of  Flint, 
Apalachicola,  and  Chipola  Bs. 

Columbus,  Ga.,  at  head  of  navigation,  having 
magnificent  water  power,  rapidly  becoming  one 
of  greatest  mfg.  centers  of  South.  This  fact,  and 
completion  of  d.  w.  H.  proj.  at  mouth  of  above 
system  of  Es.,  has  tendency  to  increase  C.  value 
of  U.  S.  imps.,  13, 1896. 

Effect  of  U.  S.  imp.  to  give  reduced  rates  over 
"all-rail"  rates,  13, 684. 

"The  commerce  of  this  stream  consists  of  cotton, 
cotton  seed,  fertilizers,  grain,  naval  stores,  pro- 
visions, hardware,  and  general  merchandise,  and 
is  so  combined  with  that  of  the  Flint  and  Apalachi- 
cola Elvers  that  a  separation  is  impossible.  It  is 
given  under  the  report  of  the  Flint  River  as  117,115 
short  tons  in  1911,  valued  at  $15,784,029. 

"The  effect  of  the  improvement  has  been  to  give 
to  Columbus  and  all  other  points  on  the  river  water 
rates,  or  a  material  reduction  over  rates  to  all-rail 
points,  but  the  exact  amount  of  reduction  can  not 
be  stated."    13,584. 

CONTRACTS. 

1888.  M.  A.  Sweeney  &  Bro.,  drilling  barge, 
$3,400;  dtmipiDgflat,  $600,  89, 1395. 

1900.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  dipper  dr.,  $13,749,  00,  2109. 


1903.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  constr.  and  equipping  one  stem-wheel  tow- 
boat  $20,700;  2  r.  barges,  $8,000;  1  suction  dr., 
$12,900;  and  2  dump  scows,  $7,600,  03, 1220. 

1905.  Hartley  Boiler  Works,  steel  boiler, 
$681.50;  Wm.  Beach  Hardware  Co.,  2,000  lbs. 
dynamite,  05, 1334. 

ENGINEERS. 

Cbiet  ot  Engineers.  B.,  80, 134, 190;  81, 182, 
189;  82,  177,  252;  83,  188;  84,  190;  86,  202;  86 
200;  87,  169;  88,  166;  89,  181;  90,  164;  91,  199, 
211;  93,  195;  93,  215;  94,  200,  201;  95,  227;  96, 
201;  97,256,257;  98,262,253;  99,293,294;  00,333, 
334,  344;  01,  365,  363,  1793;  03,  286,  293;  03,  296; 
04,  309;  05,  317;  06,  341;  07,  356;  08,  378;  09, 
395;  10,  444;  11,  473;  13,  583. 

In  charge: 

Maj.  W.  E.  King,  1878-80.  R.,  80,  1705;  83, 
1875. 

Maj.  A.  N.  Damrell,  1880-85.  R.,  80,  1070;  81, 
1182;  83, 1259;  83, 973;  84, 1167. 

Capt.  E.  L.  Hoxie,  1885-89.  R.,  85,  1303;  86, 
1168;  87, 1283;  88, 1181. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1393;  90, 
1645;  91, 1702:  93, 1405;  93, 1698. 

Maj.  F.  A.  Mahan,  1894-98.  B.,  94,  1258,  1261; 
95,  1619,  1623;  96,  1356,  1364;  97,  1616,  1620;  98' 
1387  1393. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  R.,  99,  1660, 
1663;  00,  2106,  2110. 

Capt.  W.  V.  Judson,  1901.  R.,  01,  1775,  1777, 
1793. 

Lt.  E.  E.  Eaymond,  1902.    R.,  02, 1263. 

Capt.  J.  B.  Cavanaugh,  1903-07.  B.,  03,  1218; 
04, 1773;  05, 1332;  06, 1251;  07, 1345. 

Capt.  H.  B,  Ferguson,  1908-10.  B.,  08,  1405; 
09,1393:  10,1539. 

Lt.  Col.  G.  D.  Fitch,  1911-.  R.,  11,  1676;  18, 
1893. 

Assistants: 

B.  W.  Frobel.    B.,  80, 1708. 

D.  L.  Sublett.    B.,  80, 1719. 

T.  Eobinson.    B.,  89, 1395;  90, 1646;  91, 1758. 

OPERATIONS. 

1879-80.  Barge,  magazine  boat,  and  scow 
built;  2,693  1.  f.  j.  built;  51  snags  and  580  c.  y.  r. 
removed,  80, 1071. 

1880-81.  2  barges  built,  1  steamer  repaired, 
1,769  0.  y.  r.  removed,  81, 1183. 

1881-83.  640  snags  and  trees  removed,  1,682 
1.  f.  j.  built,  and  77  1.  f.  repaired;  2,614  c.  y.  r.  re- 
moved, 960  cords  brash  fascines  constr.,  83, 1259. 

1883-83.  292  snags  and  trees  and  1,968  c.  y.  r. 
removed;  2,060 1.  f.  j.  built,  83, 973. 

1883-84.  634  snags  and  trees  and  2,531  c.  y.  r. 
removed;  2,377  1.  f.  of  brash  js.  built;  2  barges,  2 
skiffs,  and  3  bateaux  built,  84, 1168. 

1884-86.  1,100  snags,  logs,  and  trees,  3  wrecks 
from  Chan.,  and  3,764  c.  y.  r.  removed,  85, 1304. 

1886-86.  4,473  c.  y.  r.  removed;  steam  snag 
boat  completed  and  equipped,  86, 1168. 

1886-87.  1,733  logs  and  trees  removed  by  US. 
snag  boat;  3,007  o.  y.  marl  excavated  at  Uchee 
Shoals,  87, 1284. 

1887-88.  3,818  c.  y.  marl  and  1,354  snags,  logs, 
and  trees  removed;  repairs  made  to  js.  at  Mound 
Bar,  88, 1182 

1888-89.  753  o.  y.  r.  and  2,225  logs,  snags,  and 
overhanging  trees  removed,  89, 1395. 

1889-90.  676  c.  y.  r.  and  904  snags  and  logs 
removed,  90, 1647. 


*  Allotment. 

'  See  Projects.    $5,000  used  between  West  Point  and  Franklin. 

"  $20,000  used  between  West  Pt.  and  Franklin,  Ga.,  and  $2,000,  app.  of  1835,  carried  to  surplus  fund,  10, 
1540. 


rSee  pp.  14-22  for  "1 
Lexplanations,  etc. J 
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1890-91.  25  trees  cleared  from  the  banks,  10 
snags  and  166  c.  y.  marl  removed  from  chan.,  and 
extensive  repairs  made  to  snag  boat  Chattahoochee, 
91, 1702. 

1891-93.  36D  snags  and  1,600  c.  y.  gravel  re- 
moved from  Chan.;  1,100  1.  f.  pile-and-brush  bank 
protection  and  j.  work  built,  98, 1406. 

1892-93.  1,600  obstr.  removed,  805  o.  y.  gravel 
and  567  o.  y.  r.  removed;  1,700  1.  f.  dams  ana  400. 
s.  y.  protection  mats  constr.,  and  the  hull  of  an  old 
boat  sunk  to  form  a  j.  135 1.  f.  1.,  93, 1699, 1702. 

1893-94.  66  obstr.  removed  from  the  banks 
and  stream,  and  270  c.  y.  r.  excavated  and  re- 
moved, 2  spur  dams  built  and  repairs  made  to 
snag  boat,  and  178  1.  t.  training  dams  built,  94, 
1269, 1263. 

1894-95.  450  obstr.  removed,  257  c.  y.  r.  re- 
moved, 11,282  c.  y.  gravel  and  sand  removed,  600 
s.  y.  bant  protection  built,  and  1,963  1.  f.  dams  re- 
paired, 95, 1621, 1625. 

1895-96.  29  obstr.  removed,  4,166  s.  y.  plowed, 
695  c.  y.  gravel  removed  by  scrapers,  230  1.  f .  longi- 
tudinal dikes  and  30  1.  f.  shore  protection  built; 
repairs  made  to  dikes,  rebuilding  of  snag  boat  in 
progress,  and  395  c.  y.  r.  excavated  and  removed, 
96,  1361,  1362,  1364. 

1896-97.  About  1,600  obstr.  and  102  o.  y.  r. 
removed,  and  rebuilding  of  snag  boat  in  progress, 
97,1617. 

1897-98.  About  2,000  obstr.  removed,  25  c.  y. 
r.  and  about  3,000  c.  y.  gravel  also  removed;  43  c.  y. 
r.  placed  as  ballast  m  an  old  hull,  297  s.  y.  land- 
slides plowed,  10  cords  of  brush  used  in  making 
bank  protection,  1,950  1.  t.  bank  protection,  1,430 
1.  f.  dams  and  is.,  and  230  1.  f.  old  dams  repaired 
98, 1390. 

1898-99.  Snag  boat  Chattahoochee  repaired, 
and  some  obstr.  in  chan.  between  Columbus  and 
Burdocks  Landing  removed,  99, 1661. 

1899-00.  4,674  Snags  and  overhanging  trees, 
2,942  c.  y.  r.  and  clay,  and  a  wreck  removed  from 
banks  and  chan.;  js.  repaired  and  willows  planted 
for  shore  protection,  00,  2107,  2108. 

1900-01.  Gravel,  sand,  and  r.  shoals  removed, 
overhanging  trees  trimmed  and  removed,  and  825 
c.  y.  r.  deposited  in  old  and  new  js.,  01, 1776. 

1901-08.  1,198  logs,  trees,  and  other  obstr., 
and  775  c.  y.  marl,  gravel,  and  sand  removed,  03, 
1263. 

1902-03.  5,436  logs,  snags,  and  other  obstr. 
removed,  and  1,346 1.  f.  j.,  etc.,  built  at  Jenny  Isld., 
03, 1218. 

1903-04.  2,341  logs,  snags,  and  other  obstr. 
removed,  35,928  c.  y.  sand  and  gravel  dr.,  and 
3,016 1. 1.  j.  constr.,  04, 1774. 

1904-05.  1,949  logs,  snags,  and  other  obstr. 
removed,  120,134  c.  y.  sand  and  gravel  dr.,  9,191 
1.  f.  j.  constr.,  and  790'  repaired,  05, 1333. 

1905-06.  605  logs,  snags,  and  other  obstr. 
removed,  76,631  c.  y.  sand  and  gravel  dr.,  and 
7,679  1.  f.  js.  constr.,  06, 1261. 

1906-07.  2,821  logs,  snags,  and  other  obstr. 
removed,  20,225  o.  y.  marl  and  36,066  c.  y.  sand  and 
gravel  dr.,  and  721 1.  f.  js.  partially  constr.,  07, 1346. 

1907-08.  148  logs,  snags,  and  other  obstr. 
removed,  73,062  c.  y.  marl  and  gravel  dr.,  and 
13,700 1. 1.  js.  constr.,  08, 1405. 

1908-09.  9,118  snags  and  other  obstr.  removed, 
83,925  e.  y.  dr.,  and  11,617 1.  f.  js.  built,  09, 1393. 

1909-10.  8,331  snags  and  other  obstr.  removed, 
53,448  c.  y.  dr.,  and  10,162  1.  f.  js.  built  and  repaired, 
10, 1539. 

1910-11.  214  snags  and  trees  removed,  13,124 
1.  f.  js.  built  and  repaired,  99,655  c.  y.  dr.,  and  re- 
pairs made  to  dr.,  11, 1677. 

1911-ia.  Bepairs  made  to  plant;  322  snags, 
156  trees  and  128  stumps  removed;  10,065  1.  f.  js. 
built  and  repaired;  95,499  c.  y.  dr.;  proj.  about 
96%  completed  in  upper  section  and  10%  in  lower 
section  12,  694, 1894. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1618;  98, 1387, 1390. 

Description  of.  West  Pt.  to  Franklin,  93,  1701: 
94, 1261. 

Unusual  and  prolonged  drought  stopped  all 
navigation  in  summer  of  1904,  04, 310. 

Chan,  for  32  m.  below  Columbus  regulated  by 
js.,  and  most  serious  bars  in  R.  kept  open  by  dr.; 
Columbus  has  become  head  of  navigation;  in- 
creased d.  since  adoption  of  proj.,  2',  18, 584. 

Columbus,  Ga.,  223  m.  above  junction  of  Chatta- 
hoochee with  Flint  K.,  and  360  m.  above  mouth  of 
Apalachlcola  R.,  which  is  formed  by  confluence  of 
the  Chattahoochee  and  Flint.  Chattahoochee  rises 
in  n.  part  of  Ga.,  and  Its  mouth  at  junction  with 
Flint  R.  is  at  sw.  cor.  of  Ga.  Its  1.  is  about  400  m. 
Proj.  section  is  from  mouth  to  Columbus,  18,  583. 

FLANS.    (See  Projects.) 

By  Maj.  King,  1880,  Chattahoochee  E.,  excava- 
tion of  chan.  through  ledges  and  bars,  removal  of 
isolated  and  projecting  r.,  and  the  building  of  j. 
dams  to  contract  the  chan.  to  its  normal  w.  Also 
by  the  constr.  of  locks  and  dams  where  the  fall  is 
too  great  to  be  overcome  by  open-chan.  navigation; 
est.,  $6,403,811,  80, 1708, 1721. 

By  Maj.  King,  1882,  West  Pt.  to  Bolton,  108  m., 
slackwater  navigation  by  dr.,  wing  and  riprap 
dam  constr.,  and  the  constr.  of  8  locks;  est.,  $486,474, 
82, 1876. 

Capt.  Judson  recom.,  1901,  that  imp.  of  section 
between  West  Pt.  and  Franklin  be  discontinued, 
01, 1777. 

PRIVATE  (CORPORATE)  WORK. 

The  Chattahoochee  Naviga^on  Co.  caused  a  sur. 
to  be  made  of  the  R.  West  Pt.  to  Franklin,  1890, 
93, 1702. 

PROJECTS.    (See  Plans.) 

By  Capt.  Damrell,  1873,  Chattahoochee  E., 
mouth  to  Columbus,  224  m.,  formation  of  chan. 
4'  X  100'  at  1.  w.,  by  blasting,  dr.,  removal  of  snags 
and  logs,  and  the  constr.  of  wing  dams,  73,  700; 
80, 1070;  86,  200.  Orlg.  est.,  $386,247.66,  86, 1169; 
87  1283 

Acts  of  1892,  1894,  1896,  1899  each  app.  $6,000  tor 
between  West  Pt.  and  Franklin. 

By  Capt.  Price,  4892,  removal  from  the  R.  be- 
tween West  Pt.  and  Franklin  of  the  lesser  r.  shoals, 
sand,  and  gravel  bars  by  excavation  and  by  works 
of  contraction;  removal  of  overhanging  trees  from 
the  banks,  and  snags,  logs,  and  other  obstr.  from 
the  Chan.,  and  the  constr.  of  locks  and  dams  to 
overcome  the  more  serious  obstr.  to  give  a  min.  d 
of  3'  at  1.  w.;  est.,  $364,340.43,  93, 1702, 1703.  This 
proj.  was  abandoned  with  the  exception  of  clearing 
obstr.,  and  in  1895  Maj.  Mahan  recom.  whole  work 
be  abandoned  on  account  of  the  poor  results,  95. 
1626. 

SURVEYS. 

Sur.  above  Columbus  au.  act  June  18, 1878;  made 
by  Maj.  King,  1880,  80, 1706. 

Sur.  between  West  Pt.  and  Bolton  au.  act  Mar 
3, 1879;  made,  1881,  by  Capt.  Damrell,  81, 189. 

Ex.  between  West  Pt.  and  Bolton  au.  act  Mar 
3, 1881;  made,  1882,  by  Maj.  King,  82, 1875. 

Ex.  between  West  Pt.  and  Franklin  au.  act 
Sept.  19,  1890;  made,  1890,  by  Capt.  Price  (Col. 
Oomstock's  R.  unfav.),  91,  1757. 

Sur.  of  Chattahoochee  R.,  Ga.,  West  Pt.  to 
Franklin,  au.  act  Mar.  3, 1899,  00,  344;  made,  1900 
by  Capt.  Flagler;  est.,  $1,149,914,1  01,  363,  1793 
02  293.  /      /         »         ,  , 

Maps.    80, 1708;  93, 1700;  98, 1392. 


1  H.  D.  Ill,  66th,  2d. 
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Part(c),  Q-33 

APPBOPEIATIONS. 


Flint  River,  Ga. 


1880, 

$20,000, 

1881, 

15,000, 

1881i, 

25,000, 

1884, 

20,000, 

1886, 

20,000, 

1888, 

20,000, 

ISUd, 

20,000, 

1892, 

15,000, 

1894, 

8,000, 

189B, 

8,000, 

1899, 

6,000, 

1902, 

25,000, 

IWW, 

20,000, 

1907, 

25,000, 

1909, 

*25,000, 

1910, 

25,000, 

1911, 

7,500, 

1912, 

10,000, 

80,  1075. 

81,  1188. 
Sa,  1263. 
84,  1173. 
86,  1164. 
88,  1177. 
90,  1639. 
93,  1404. 
96,  1619. 
96,  1355. 
99, 1668. 
03, 1261. 
05, 1331. 
07,  1344. 
09, 1391. 
10, 1537. 
11, 1675. 
13, 1892. 

Total,  313,600  (inol.  $35,000  app.  prior  to  1879 
under  Part(a),  $348,500,  13, 
1892). 

COMMERCE. 

Important,  83, 977. 

Increase  in  E.  business  due  to  imp.,  88, 1178. 

Comparatively  unimportant,  93, 1697. 

Combined  witli  that  of  Cbattahoochee  and  Apa- 
ladbicola  Es.;  effect  of  imp.  on  rates  can  not  be  de- 
termined, 10,  443. 

See  Part(b). 

CONTKACTS. 

1888.  M.  A.  Sweeney  &  Bro.,  snag  boat,  dump- 
ing flat,  and  drilling  barge,  $4,800,  $600,  and  $3,400, 
resp.,  89, 1389. 

1903.  M.  A.  Sweeney  SUpyard  &  Foundry 
Co.,  constr.  and  equipping  snag  boat,  $7,460,  and 
drilling  barge,  $2,960,  03, 1216. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 134;  81, 182;  83, 
178;  83,  188;  84,  196;  8S,  201;  86,  199;  87,  167, 
171;  88,  155;  89,  180,  185;  90,  161;  91,  198;  93, 
194;  93,  213;  94,  198;  96,  225;  96,  200;  97,  266; 
98,  261;  99,  292;  00,  332;  01,  364;  03,  286;  03, 
295;  04,  308;  05,  316;  06,  340;  07,  354;  08,  377; 
09,  394;  10,  442;  11,  472;  13,  581. 

In  charge: 

Maj.  A.  N.  Damrell,  1873-86.  B.,  80,  1073;  81, 
1186;  83, 1261;  83,  975;  84, 1170. 

Capt.  K.  L.  Hoxie,  1886-89.  B.,  86,  1298;  86, 
1162;  87,  1278,  1290;  88, 1175. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1385,  1420; 
90,  1637;  91,  1698;  93, 1402;  93,  1695. 

Maj.  F.  A.  Maian,  1894-98.  B.,  94,  1256;  96, 
1617;  96, 1361;  97, 1612;  98, 1383. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  B.,  99,  1667; 
00,  2101. 

Capt.  W.  V.  Judson,  1901.    E.,  01, 1773. 

lit.  E.  E.  Eaymond,  1902.    B.,  03, 1260. 

Capt.  J.  B.  Cavanaugh,  1903-07.  R.,  03,  1216; 
04, 1770;  06, 1329;  06, 1248;  07, 1342. 

Capt.  H.  B.  Ferguson,  1908-10.  B.,  08,  1402; 
09, 1391;  10, 1536. 

Lt.  Col.  G.  D.  Fitdi,  1911-.  B.,  11,  1674;  13, 
1890. 

Assistants: 

P.  M.  Slaughter.    R.,  87, 1290. 
T.  Eobinson.    R.,  89,  1387,  1422;  90,  1638;  91, 
1699;  93, 1403. 

OBSTRUCTIONS. 

2  brs.  without  draw  openings  above  Albany  in 
1895  prohibited  SS.  navigation  at  higher  stages  of 
the  w.,  96, 1617. 

OPERATIONS. 

1879-80.  1,280  c.  y.  r.  and  103  snags  removed; 
2  barges  built  and  1  repaired,  80, 1074. 


1880-81.  390  1.  f.  oJ  dam  built;  2,393  o.  y.  r. 
removed,  81, 1187. 

1881-83.  2,627  c.  y.  r.  removed;  350  1.  1.  St. 
dam  built;  3,460  snags  and  trees  cut  and  removed, 
83, 1262. 

1883-83.  4,821  trees  and  snags  removed;  2,439 
c.  y.  r.  removed,  83, 976. 

1883-84.  2,392  snags  removed;  2,954  c.  y.  r. 
removed,  84, 1171. 

1884-85.  12,961  snags  and  2,202  c.  y.  r.  re- 
moved, 86;  1299. 

1886-86.  1,264  snags  and  6,477  c.  y .  r.  removed, 
86, 1163. 

1886-87.  3,232  trees,  logs,  and  snags  and  4,261 
c.  y.  r.  removed,  87, 1280. 

1887-88.  685  snags  and  trees  and  5,325  o.  y.  r. 
removed,  88, 1177. 

1888-89.  450  snags,  1,815  c.  y.  solid  r.,  and  817 
c.  T.  bowlders  and  loose  r.  removed  from  chan., 
and  1,461  trees  cut  from  the  banks,  89, 1388. 

1889-90.  980  snags,  1,412  c.  y.  r.,  ferryboat 
wreck,  and  steamer's  boiler  removed  from  chan., 
90, 1638, 1639. 

1890-91.  320  snags  and  15  c.  y.  r.  removed 
from  chan.,  and  1,723  trees  cleared  from  the  bBtnks, 
91  1699. 

1891-93.  2,229  snags  and  3,203  a.  y.  r.  removed 
from  chan.;  2,160  trees  cleared -from  the  banks,  93, 
1403. 

1893-93.  About  2,800  obstr.  removed  from 
banks  and  chan.,  and  177 1.  f.  training  dams  constr., 
93, 1697. 

1893-94.    About  1,300  obstr.  removed,  94, 1256. 

1894-96.  74  obstr.  and  413  c.  y.  r.  removed, 
and  247  c.  y.  r.  deposited  in  dams,  96, 1618. 

1896-96.  About  130  obstr.  and  1,667  o.  y.  r. 
removed,  and  1,033  c.  y.  r.  deposited  in  spur  dams, 
96,  1364. 

1896-97.  About  80  obstr.  and  1,510  c.  y.  r. 
removed,  and  842  o.  y.  deposited  in  spur  dams,  97, 
1613. 

1898-99.  Drilling  barge  repaired  and  a  few 
isolated  bowlders  removed,  99, 1658. 

1899-00.  901  snags  and  other  obstr.  removed 
from  banks  and  chan.;  1,836  c.  y.  r.  dr.,  00,  2103. 

1903-03.  300  c.  y.  r.  excavated  and  39  over- 
hanging trees  trimmed  and  removed,  03, 1215. 

1903-04.  2,452  c.  y.  r.  excavated  in  removal  of 
r.  shoals,  04, 1770. 

1904^06.  2,325  c.  y.  r.  excavated,  18  bowlders 
and  180  snags  and  logs  removed,  providing  a  clear 
chan.  3'  X  60'  between  Albany  and  Newton,  OS, 
1329, 1330. 

1906-06.  3,344  c.  y.  r.  exeavated,  completing 
chan.  3'  x  60'  between  Keaton  Shoals  and  Flat 
Eock  Shoals,  06, 1248. 

1906-07.  3,349  c.  y.  r.  excavated,  and  807  logs, 
snags,  and  other  obstr.  removed,  07, 1343. 

1907-08.    3,092  c.  y.  r.  excavated,  08, 1402. 

1908-09.  11,968  c.  y.  r.  excavated  by  barge  No. 
16  and  dr.  No.  5,  09, 1391. 

1909-10.  12,809  c.  v.  V.  excavated  and  09 
bowlders,  snags,  and  other  obstr.  removed,  10, 
1636. 

1910-11.  20,412  c.  y.  removed  above  Bain- 
bridge,  and  17,800  c.  y.  r.  blasted  below  Bain- 
bridge,  11, 1674. 

1911-13.  10,838  c.  y.  removed  above  Bain- 
bridge,  and  27  snags  and  28  trees  below  Bainbridge ; 
proj.  about  88%  completed,  13, 1891. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1612;  98, 1383. 

F.  E.  rises  in  n.  part  of  Ga.,  flows  sw.  Its  mouth 
is  at  sw.  cor.  of  Ga.,  where  it  unites  with  Chatta- 
hoochee to  form  Apalachicola  E.  L.,  360  m.  Proj. 
section,  mouth  to  Montezuma,  182  m.,  13, 581. 

PLANS.    (See  Projects.) 

By  Capt.  Hoxie,  1887,  extension  of  the  imp.  from 
Montezuma  to  Old  Agency  by  removal  of  obstr.; 
est.,  $25,000,  87,  1290,  1291. 

In  1889  Capt.  Price  reported  it  advisable  to  post- 
pone removal  of  the  r.  reefs  at  Albany  until  the 
completion  of  the  imp.  above,  89, 1421, 


♦  Allotment. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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PBOJECTS.    (Sea  Plans.) 

By  Capt.  Damrell,  1873,  modffled  in  1880  after 
more  detailed  sure.,  l.-w.  navigable  cban.  3'  x  100', 
mouth  to  Albany,  Ga.,  105  m.,  and  a  navigable 
cbaji.  for  light-draft  SS.,  at  moderate  stages  of  w., 
Albany  to  Montezuma,  100  m.,  by  removal  of  snags 
scouring  bars,  by  works  of  contraction,  and  cutting 
through  r.  reefs;  est.,  $199,962,  73,  707,  721;  80, 
1073;  86, 1162;  87, 1278;  91, 1700. 


SURVEYS. 

Ex.  Montezuma  to  Old  Agency  au.  act  Aug.  S, 
1886;  made  by  Capt.  Hoxie,  87, 1290. 

Ex.  au.  act  Aug.  )1,  1888;  made,  1889,  by  Capt. 
Price,  89, 1420. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  682. 

93, 1696. 


Q-35         GULF  OF  MEXICO,  NORTH  SHORE.     (Waterway.) 


APPROPRIATION. 

July  4, 1832  (sur.),  13,000. 
(See  O-510(b).) 


SUR  VET. 

Sur.,  canal  between  the  pass  of  St.  Andrews  and 
R.  and  B.  of  Chattahoochee,  and  between  Pensa- 
cola  B.  and  Bon  Secour,  along  the  n.  coast  of  the 
Gulf  of  Mexico  (Treas.  Doc.  373, 1882.) 


Q-36    APALACHICOLA  RIVER  AND   ST.  ANDREWS  BAY, 
FLA.     (Channel  between.) 


APPROPRIATIONS. 

1910,  $100,000,  10,  1541. 

1911,  150,000,  11,  1679. 

1912,  70,000,18,1896. 

Total,    320,000,  13, 1896. 

COMMERCE. 

Actual  value  of  imp.  to  C.  unknown  until  imp. 
completed,  13, 585. 

CONTRACTS. 

1910.  Southern  Dredging  Co.,  dr.,  12.70  c.  y.; 
Ellicott  Machine  Co.,  cutter  machinery,  etc.,  15" 
hydraulic  dr.,  $33,800,  11, 1679. 

ENGINEERS. 

Chief  of  Engineers.    R.,  10,  445,  i 
13,685. 

In  charge: 

Capt.  H.  B.  Ferguson,  1910.    R.,  10, 1541. 
Lt.  Col.  G.  D.  Fitch,  1911-.    R.,  11,  1678;  13, 
1895. 

OPERATIONS. 

1910-11.  124,101  c.  y.  removed  under  con- 
tract from  w.  end  of  imp.,  completing  11,104  1.  f.  of 


Chan.;  63,120  o.  y.  removed  byU.  S.plant  and  hired 
labor  from  e.  portion  in  Lake  Wimioo,  11, 1679. 

1911-13.  242,792  c.  y.  removed  from  w.  end, 
and  contract  terminated,  13, 1895.  U.  S.  dr.  Slack- 
water  removed  194,816  c.  y.  from  w.  end,  at  ll.St 
c.  y.;  U.S. dr.  Muscogee  removed  111,167  c.  y.  and 
dipper  dr.  Upatol  38,291  c.  y.  from  e.  end,  at  9.7^ 
ana  80  c.  y.,  resp.;  726  stumps  and  6,640  trees  re- 
moved from  e.  end,  13, 1896. 

PHYSICAL  CHARACTERISTICS. 

Details  of,  10,  445;  13,  .585. 

Proposed  route  about  32  m.  1.  Passes  through 
various  creeks,  swamps,  etc.  Expected  to  provide 
outlet  for  Chattahooohee-FIint-Apalaohicola- 
Chipola  system,  13,  585. 


9;  11,  474;      PROJECTS. 


By  Capt.  Ferguson,  1910,  chan.  6'  x  05'  by  way 
of  Lake  Wimico,  Searcy  Creek,  and  s.  prong  of 
Wetappo  Creek;  est.,  $450,000,1 10,  446,  459. 

SURVEYS. 

Ex.  and  sur.  lor  Chan,  between  Apalaehioola  R., 
and  St.  Andrews  B.:  made,  1909-10,  by  Capt.  Fer- 
guson; est.,  $450,000  (see  Proieots),i  10,  459. 

Maps.    11,1678. 


Q-38  ST.  JOSEPHS  BAT,  FLA.    (Entrance  to.) 


APPROPRIATIONS. 

1912,  $20,000,  13, 1890. 

COMMERCE. 

Principally  timber  and  its  products,  est.  at  about 
$900,000  per  an.,  13,  581. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  08,  392;  13,  580,  606 

Boards.    BEBH.  reviews  Rs.  of  local  officer; 
concurs  in  reoom.  (see  Surveys),  13, 606. 

In  charge: 

Capt.  J.  B.  Cavanangh,1908.    08,  392. 
Lt.  Col.  G.  D.  Fitch,  1912-.    R.,  13, 1890. 

PHYSICAL  CHARACTERISTICS. 

Ordinary  range  of  tide  about  1.4',  13,  581. 


PROJECTS. 

Act  July  25,  1912,  au.  chan.  24'  x  300'  over  the 
bar;  est.,  $40,000,  $20,000  of  which  is  to  be  provided 
by  private  interests,'  13,  580. 

SURVEYS. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Capt. 
Cavanaugh>  (R.  unfav.),  08,  392. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  with  view 
to  securing  increased  d.  at  entrance  to  B.  R.  by 
Col.  Fitch,  1911  and  1912;  est.,  $40,000  (local  in- 
terests contribute  one-half  of  said  amount),'  13, 
606.  ' 

Map.'    (Photo  of  RR.  pier.) 


1 H.  D.  670, 61st,  2d. 


>  H.  D.  660, 62d,  2d. 


a  H.  D.  464,  60th,  1st. 


624    INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEERS,  TJ,  S.  AKMY,  1866-1912. 


Q-:39 


ST.  ANDREWS  BAY,  FLA. 


APPROPRIATIONS. 

1910,  175,000,  10, 1541. 

1911,  128,560,11,1680. 

Total,  203,560 

COMMERCE. 

Provable  increase,  should  21'  be  obtained  on  bar, 
04, 1801. 
Description  of,  and  value,  04, 1800. 
1911,  value,  t45,666,  13,  586. 

CONTRACTS. 

1910.  Home  Dredging  Co.,  dr.,  12.23*  o.  y., 
11,1680.  ^       ^        .     „ 

1911.  Home  Dredging  Co.,  dr.  chan.  m  B., 
using  500'  instead  of  1,000'  pipe  liae,  modifymg 
orig.  contract,  11.73(|!  c.  y.,  11, 1680. 

ENGINEERS. 

CWef  of  Engineers.  R.,  89, 185;  04, 322, 1797; 
09,  409;  10,  446;  11,  475;  13,  686. 

Boards.    BEBH.    R.,  04, 1802. 

In  cbaTge: 

Capt.  P.M.  Price,  1888-89.    R.,  89, 1414. 
Lt.  R.  R.  Raymond,  1904.    R.,  04, 1798. 
Capt.  H.  B.  Ferguson,  1910.    R.,  10, 1541. 
Ltf  Col.  G.  D.  ritoh,  1911-.    R.,  11,  1680;  13, 


1911-13.  738,769  c.  y.  removed  by  U.  S.  dr. 
Caucus,  13, 1897. 

PHTSICAL   CHARACTERISTICS. 

Description  of,  89, 1414;  04, 1798, 1800. 
D.  of  me  entrance  sufficient,  1889,  89, 1415. 

PROJECTS. 

Lt.  Raymond,  1903,  of  opinion  tbat  21''  chan. 
could  be  secured  at  cost  not  to  exceed  1150,000,'  04, 
1799. 

By  Capt.  Ferguson,  1909,  Chan.  22'  x  200'  through 
EastPass;  est.,  $203,560,  and  $20,000  an.  mainten.," 
09,  409;  10,  446. 

STJRVETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Price,  89, 1414. 

Ex.  of  2  entrances,  and  up  to  town  of  St.  Andrew 
au.  act  June  13,  1902;  made,  1903,  by  Lt.  Ray- 
mond' (B.  unfav.),  04, 322, 1797. 

Pre.  ex.  and  sur.  au.  act  Mar.  2^  1907.  R.  by  Capt. 
Ferguson,  Nov.  15,  1907,  Oct.  10  and  Nov.  5,  1908, 
and  Mar.  1, 1909;  est.,  $203,560,2  09,  409. 

Of  water  fronts  of  towns  of  St.  Andrew  and 
Panama  City,  with  view  to  estab.  of  H.  lines,  11, 
1680. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans 
etc.,  13, 586. 

Map.! 


OPERATIONS. 

1910-11.  333,531  c.  y.  dr.,  completing  contract. 
TJ.  S.  dr.  Caucus  removed  46,066  c.  y.,May  25  to 
June  30, 1911, 11,1680. 


Q-30  ST.  ANDREWS  BAY,  FLA.,  TO  CHOCTAWHATCHEE 
RIVER  AND  BAY.  (CanaL)' 


Q-31  CHOCTAWHATCHEE  BAY,  INCLUDING  SANTA 
ROSA  SOUND  CHANNEL,  FLA. 


APPROPRIATIONS. 

1910,  $24.000. 10,  1544. 

COMMERCE. 

Description  of;  value  estimated  at  $800,000  per 
annum,  93, 1741. 

Details,  11, 1683;  C.  combined  with  that  of  Choc- 
tawhatchee  and  Holmes  Rs. 

ENGINEERS. 

Chief  of  Engineers.  R.,  93,  228;  10,  449,  459; 
11,478;  13,590,606. 

Tti  rh.3fi*firc  * 

Capt.  P.  M.'  Price,  1889-93.    R.,  93, 1741. 
Capt.  H.  B.  Ferguson,  1910.    R.,  10, 1544. 
Lt.  Col.  G.  D.  Fitoh,  1911-.    B.,  11,  1683;  13, 
1900. 

Assistant.    J.  E.  I'urtle.    R.,  93, 1742. 

OPERATIONS. 

1910-11.  Late  in  June,  1911,  the  plant  was  put 
in  condition  and  assembled  at  entrance  to  Cnoc- 
tawhatchee  Bar,  11, 1683. 


1911-13.  U.  S.  dr.  removed  215,118  c.  y.,  com- 
pleting proj.,  13, 1900. 

PHTSICAl  CHARACTERIS'nCS. 

Description  of;  Santa  Rosa  Sound  is  a  narrow 
body  of  water,  about  14  m.  1.,  between  Sainta  Rosa 
Isld.  and  the  mainland,  connecting  Pensacola  B. 
with  Choctawhatohee  B.,  93, 1741. 

Range  of  tide,  1.1',  11, 479. 

PROJECTS. 

By  Capt.  Ferguson,  1909,  for  chan.  6'  through 
narrows  of  Santa  Rosa  Sound;  est.,  $24,000,*  10, 
449,  459;  au.  act  June  25, 1910, 13,  590. 

SURVEY. 

Ex.  of  bar  at  the  junction  of  Choctawhatohee  B. 
and  Santa  Rosa  Sound,  Fla.,  au.  act  July  13,  1892; 
made  by  Capt.  Price,  1893  (E.  fav.),  93, 1741. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909,  by  Capt. 
Ferguson,*  10, 459. 

Ex.  and  sur.  of  Choctawhatchee  B.  for  chan.  to 
Gulf  of  Mexico,  au.  act  June  25,  1910.  R.,  Lt.  Col. 
Fitch,  1911  (unfav.),6  13, 606. 


1  H.  D.  250, 58th,  2d.  4  H.  D.  565, 61st,  2d. 

a  H.  D.  12, 61st,  1st.  b  H.  D.  424, 62d,  2d. 

a  Ex.— B.  (fav.),  Oct.  14, 1833.    (H.  D.  482,  65th,  2d.) 


rSee  pp.  14-22  for  "1 
Lexplanationg,  etc.J 
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Q-33      CHOCTAWHATCHEE  RIVEK,  FLA.  AND  ALA. 


1884, 


1894, 


1905. 


APPROPRIATIONS. 

1833,       15,000,  act  Mar.  2. 
1844,     »10,00O,  act  Junes. 

1874,  6,000,74,75,896.    (Sur.) 

1875,  5,000,  7S,81,ii,  9. 

1876,  6,000,  76,  72,  494;  77,  71,  414. 

1879,  5,000,  79, 103,  827. 

1880,  7,000,  80, 1079. 

1881,  10,000,  81, 1197. 
8  18  000,88,1276. 

16,000,  84, 1184. 
15,000,86,1177. 
10,000,  88, 1168. 
12,500,90,1633. 
12,600,93,1411. 

6,000,  95, 1628. 

5,000,  96, 1371 
16,000,  99, 1C66. 
16,000,03,1266. 
*3,000,  04, 1778. 
10,000,06,1336. 
*2,000\n«  195J 

1907,       10,000,  07,  1348. 

1909,  *5,000,  09,  1395. 

1910,  5,000,  10, 1643. 

1911,  5,000,11,1682. 

1912,  8,000,  13, 1899. 

Total,  226,300,  13,1899. 

COMMERCE. 

Requirements,  73,  64,  588,  840. 

Amount  of,  to  te  benefited  bjr  imp.,  80, 1080. 

Increase  of,  consequent  upon  imp.,  81, 1195. 

Increase  in  cotton  shipments,  89, 1382. 

Important,  95, 1628. 

None  above  Geneva,  04,  311. 

With  the  exception  of  movement  of  logs,  said  to 
be  valued  at  12,000,000,  there  is  no  C.  above  the 
mouth  of  Holmes  B  ,  11,  477. 

CONTRACTS. 

M.  A.  Sweeney,  snag-boat  constr.,  S4,800,  89, 


ENGINEERS. 

Chlel  of  Engtneeis.   R.,  71,  69;  73,  63;  74, 

75;  75,80;  76,72;  77,70;  78,79;  79,103;  80,136, 
140;  81,  184;  83,  180;  83,  190;  84,  198;  85,  206; 
86,  203;  87,  165;  88,  163;  89,  178,  185;  90,  160; 
91,  201;  93,  197;  93,  218;  94,  202;  95,  228;  96, 
202;  97,  257;  98,  254;  99,  294;  00,  335;  01,  357; 
03,  287;  03,  298;  04,  311;  05,  319;  06,  343;  07, 
358;  08,  380,  392;  09,  397;  10,  447;  11,  476;  13, 
587. 

In  charge: 

Col.  J.  H.  Simpson,  1871.    R.,  73, 588,  640. 

Lt.  Col.  W.  F.  Haynolds,  1872.    73, 66. 

Capt.  A.  N.  Damrell,  1873-85.  73,  66.  R.,  74, 
896;  75,  ii,  8;  76,  493;  77,  413;  78,  690;  79,  824; 
80,  1079,  1081;  81,  1194;  83,  1270;  (Maj.)  83,  988; 
84, 1180. 

Capt.  E.  L.  Hoxie,  1885-89.  R.,  86,  1311;  86, 
1176;  87,  1271;  88, 1166. 

Capt.  P.  M.  Price,  1889-93.  R.,  89,  1380,  1423; 
90, 1631;  91, 1707;  93, 1409;  93, 1706. 

Maj.  F.  A.  Mahan,  1894-98.  R.,  94,  1263;  96, 
1626;  96, 1366;  97, 1621;  98, 1394. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  R.,  99,  1664; 
00,  2112. 

Capt.  W.  V.  Judson,  1901.    R.,  01, 1778. 

Lt.  E.  E.  Eajrmond,  1902.    R.,  08, 1265. 

Capt.  J.  B.  Cavanaugh,  1903-07.  R.,  03,  1220; 
04, 1776;  06, 1335;  06, 1253;  07, 1348. 


Capt.  H.  B.  Ferguson,  1908-10.    R.,  08,  1407; 
09,  1395;  10, 1642. 
Lt.  Col.  G.  D.  Fitch,  1911-.    R.,  11,  1681;  13, 


Assistants: 

J.  Bumey.    R.,  73, 641. 

W.  S.  Simpson,  73, 688. 

H.  Haines.    R.,  80, 1081. 

W.  A.  Gould.    R.,  90, 1633. 

W.  G.  Williamson.    R.,  89, 1425. 

J.  E.  Turtle.    R.,  91, 1708;  93, 1410. 

UIGISLATION. 

Law  passed  by  Alabama  to  prohibit  the  driving 
of  loose  logs  in  the  Chootawhatchee  E.  within  the 
State,  89, 1382. 

OBSTRUCTIONS. 

Draw  to  be  placed  in  Hollis  Br.  before  imp.  of 
E.  above  it,  96, 1366. 

OPERATIONS. 

1874-75.  Obstr.  removed  from  E.  lor  48  m. 
from  mouth,  76, 81,  ii,  8. 

1876-76.  Eemoval  of  obstr.;  3'  Chan,  obtained 
from  mouth  to  Buzzards  Bar;  wagon  road  cut 
around  the  bar,  76,  72,  493. 

1876-77.  Chan.  3'  in  d.  obtained  for  about  75 
m.  of  the  lower  part  of  the  E.  by  removal  of  obstr., 
77, 70,  413. 

1877-78.  Obstr.  removed;  removal  of  gravel 
and  drift  at  Mfllers  Field,  78, 79,  690. 

1879-80.  20  m.  of  E.  between  Geneva  and 
mouth  cleaned  of  snags  and  obstr.;  cut-ofl  opened; 
Buzzards  Bar  Cut-ofl  cleaned  out;  portion  of  wreci 
of  steamer  Boston  temoved,  80, 1079. 

1880-81.  14,256  snags,  stumps,  and  trees  re- 
moved; 252  c.  y.  sand  excavated,  81, 1196. 

1881-83.  10,169  snags,  stumps,  etc.,  removed; 
330  y.  of  bank  protected  by  brush,  83, 1272. 

1883-83.  34  m.  wholly  and  161  m.  partially 
Imp.  by  removal  of  16,074  snags  and  trees,  protec- 
tion of  4,940 1.  y.  of  bank,  and  closure  of  6  cutoffs, 
83, 990. 

1883-84.  29,819  snags,  stumps,  and  trees  re- 
moved; 990 1.  f .  bank  protected,  84, 1181. 

1884-85.    Operations  of  snag  boat,  85, 1311. 

1885-86.  8,787  snags,  logs,  and  trees  removed, 
clearing  32  m.  of  E.,  86,  1176.  Imp.  completed 
from  mouth  of  R.  to  27  m.  above  Geneva,  86, 1176. 

1886-87.  Operations  of  snag  boat;  removal  of 
rs.  and  bowlders,  87, 1272. 

1887-88.  5,772  logs  and  snags  removed  from 
the  Chan.,  88, 1168. 

1888-89.  3,183  trees,  logs,  and  snags  removed 
from  Chan.,  and  695  trees  from  the  banks,  89, 1382. 

1889-90.  Eemoval  of  snags,  stumps,  and  chan. 
obstr.  continued,  90, 1633. 

1890-91.  Eemoval  of  snags  and  similar  obstr. 
continued,  91, 1708. 

1891-93.  2,142  snags  removed  from  chan.,  and 
386  trees  cleared  from  the  banks,  92, 1410. 

1893-93.  1,248  obrtr.  removed  from  banks  and 
stream,  and  1,654 1.  f.  dams  completed,  93, 1709. 

1893-94.  1,781  obstr.  removed,  and  3,261  1.  f. 
dams  constr.,  94, 1267. 

1894-96.    1,281  obstr.  removed,  95, 1627. 

1896-96.    2,381  obstr.  removed,  96, 1371. 

1896-97.    A  few  obstr.  removed,  97,  1623. 

1899-00.    Over  4,400  obstr.  removed,  00,  2113. 

1900-01.  4,139  logs  and  other  obstr.  removed, 
126  0.  y.  marl.dr.,  and  77  cords  wood  out,  01, 1778. 

1903-O3.  6,636  c.  y.  dr.  from  out  through  bar 
at  Cypress  Top,  and  2,383  1.  f.  protection  bulkhead 
placed  on  both  sides  of  dr.  cut,  03, 1221. 


*  Allotment. 

I  Ex.— R.  (fav.)  Jan.  28, 1845.    (H.  D.  482,  65th,  2d.) 

'  Choctawhatchee  and  Holmes  Es. 

=  Part  of  $20,000,  J2,00O  of  which  was  for  Lagrange  Bayou. 

30462°— H.  Doc.  740,  63-2 40 
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1903-04.  1,782  logs  and  other  olDstr.  removed, 
252  c.  J.  marl  dr.  and  34  cords  wood  out  between 
Newton  and  Geneva;  3,205  c.  y.  removed  in  redrg. 
Chan,  through  bar  at  mouth  of  E.  and  800  1.  t. 
bulkhead  oonstr.;  1,646  lora  aUd  other  obstr.  re- 
moved from  lower  63  m.  of  B.,  04, 1776. 

1904^5.  129  o.  y.  marl  and  6  snags  and  other 
obstr.  removed  from  H.  between  Newton  and 
Geneva;  2,905  snags  and  other  obstr.  removed 
below  Holmes,  05, 1335. 

1905-06.  1,438  c.  y.  marl  dr.  and  1,043  logs 
and  other  obstr.  removed  from  E.  between  Newton 
and  Geneva;  400  1.  f.  j.  oonstr.  at  mouth  of  Cow 
Ford  B.;  wooden  bulkhead  repaired  at  Cypress 
Top  outlet  and  cUan.  redr.  to  6'  x  75',  06, 1253. 

1907-08.  1,273  snags  and  other  obstr.  removed, 
08, 1407;  proj.  completed;  addl.  work  is  for  mam- 
ten.,  08, 380. 

1908-09.  3,458  logs  and  other  obstr.  and  2,086 
c.  y.  sand  and  gravel  removed,  09, 1395. 

1909-10.  1,514  snags  and  other  obstr.  removed, 
117'  bulkhead  constr.,  and  7,236  c.  y.  dr.  at  Cypress 
Top  outlet,  10, 1542. 

1910-11.  1,179  snags  and  other  obstr.  removed, 
11, 1681. 

1911-13.  260  snags  and  other  obstr.  removed 
in  a  distance  of  about  67  m.  above  the  mouth,  and 
excavated  4,441  o.  y.  at  Cedar  Creek  Shoal-  and 
Strickland  Lake  Bar,  18, 1898. 

PHTSICAI.  CHABACTBBISTICS. 

Description,  73,  63,  588,  640-645;  79,  826;  96, 
1365;  97, 1621;  98, 1394;  13, 687,  588. 

Description  of  E.  obstr.,  80, 1081. 

Comparison  of  cross  sections  at  Buzzard  Bar 
Shoals,  Gumflelds  Shoals,  Busby  Shoals,  93,  1708; 
Haverstons  Whirl,  and  Cut-off,  94, 1266. 

Source,  se.  Ala.,  thence  flows  s.  and  sw.  to  C. 
Bay,  an  arm  of  Gulf  of  Mexico.  Length  of  proj. 
about  162  m.,  mouth  to  Newton,  13,  687. 

PLANS.    (See  Projects.) 

By  J.  Bumey,  1872,  thorough  imp.  E.;  est., 
t98,716.80.    To  meet  present  and  prospective  re- 


quirements of  C,  152,291.20.  Removal  of  obste. 
which  seriously  interfere  with  trade,  t34,332,  the 
lastrecom.  by  Col.  Simpson,  73,  64,  589,  640,  646. 

Bv  Capt.  Price,  1889,  chan.  3'  x  60',  Geneva  to 
Newton,  by  dr.  shoals  and  removing  snags  and 
logs;  est.,  $67,125,  89, 1424. 

PROJECTS.    (See  Plans.) 

By  Col.  Simpson,  1872,  mouth  to  Geneva,  212  m. 
bv  removal  of  snags,  sunken  logs,  etc.;  est.,  $34,332, 
73,63,589,641;  74,896;  81,1194.    ^    ^^     ^       ^„ 

By  Capt.  Damrell,  1880,  Geneva  to  Newton,  40 
m  removal  of  obstr.  and  constr.  of  3  locks  and 
dams;  est.,  $78,500,  80, 1081;  making  an  aggregate 
of  $122,832  for  the  imp.  of  the  E.,  mouth  to  Newton, 
86, 1177;  87, 1272.  ^    ,.      ,      ^  . 

Amended,  1896,  to  require  a  draw  to  be  placed  m 
HoUis  ISr.  before  any  money  could  be  spent  above 
this  br.,9U,  1366.  ,    ^    .         ,    „     , 

Amended,  1899,  to  extend  the  imp.  to  Newton, 
Ala.,  99, 1064. 

Proj.  amended,  1902,  to  mclude  imp.  of  Cypress 
Top  outlet,  13, 687. 

Capt.  Cavanaugh,  1904,  considered  section  of  E. 
between  Newton  and  Geneva  unworthy  of  further 
imp.,  04, 1777. 


STOBVEYS. 

By  J.  Bumey  and  W.  Simpson,  1871-72,  under 
direction  of  Col.  Simpson.    R.,  73, 688,  641. 

Ex.,  Geneva  to  Newton,  au.  act  Mar.  3,  1879; 
made  by  Capt.  Damrell,  1880.  Eecom.  to  defer 
imp.,  80, 1081. 

Ex.  for  al. -W.Chan.,  mouth  to  Geneva,  and  h.  w. 
Chan,  thence  to  Newton,  au.  act  Aug.  11,  1888; 
made,  1889,  by  Capt.  Price,  89, 1423. 

Pre.  ex.  for  3'  chan.  up  to  Newton,  Ala.,  au.  act 
Mar.  2,  1907;  made  by  Capt.  Fergiison  (unlav.),' 
08, 392. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 587. 

Maps.    93, 1708;  94, 1266. 


Q-33    HOLMES  RIVER,  FLA.  AND  ALA.  (AND  LAGRANGE 

BAYOU,  FLA.).=' 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Holmes  R.,  Fla.  and  Ala 


(Lagrange  bayou  and)  Holmes  E.,  Fia 

Holmes  E.,  Fla.,  from  Vernon  to  its  mouth. . 


1880-1882 
1881-1904 
1905-1912 


$10,000.00 
13,000.00 


Total. 


23,000.00 


Fart  (a),  Q-33        Holmes  River,  Fla.  and  Ala.^ 

ENGINEERS.  similar  obstr.  from  the  mouth  of  the  R.  to  a  point 

Chief  of  Engineers.    R.,  80,  141;  81, 189;  83,      35  m.  above;  est.,  $5,000,  83, 1308. 

In  charge.    Capt.  A.  N.  Damrell.    R.,  83, 1308.      SDBVET. 

Assistant.    H.  Haines.    R.,  83, 1308.  Au.  act  June  14,   1880;  made,   1880,  by  Capt.' 

Damrell  (R.  fa  v.),  83, 1308. 
PLANS. 

By  Capt.  Damrell,   1881,  removing  snags  and 


1  U.  D.  876, 60th,  1st. 

2  See  Physical  Data,  Q-(33b)- 


3  Ex.— a.  (tav.),  Jan.  28, 1845.    (H.  D.  482, 55tii,  2d.) 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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Part(b),  Q-33    (Lagrange  Bayou  and)  Holmes  River,  Ma. 


AFFBOFRIATIONS. 

1882,  >;2,000,  83, 1000. 
1886,  2,000,86,1179. 
1888,  2  3,000,88,1163. 
1890,    8  3,000,90,1626. 


Total,    U0,000 

COMMERCE. 

Amount  of,  to  tie  benefited  by  imp.,  82, 1318. 
Small,  1893,  93, 1706. 

ENGINEERS. 

Chief  of  Engineers.  B.,  81, 189;  88, 185;  83, 
192;  84,  201;  85,  206;  86,  204;  87,  164;  88,  152; 
89,  176;  90,  158;  91,  200;  93,  196;  93,  217;  99, 
29S;  00,  336;  01, 368;  OH,  288;  03,  298;  04,  312. 

In  cliarge: 

Maj.  A.  N.  Damrell,  1881-85.  R.,  88,  1318;  83, 
1000;  84, 1192. 

Capt.  B.  L.  Hoxie,  1885-89.  R.,  86,  1312;  86 
1179;  87, 1268;  88, 1162. 

Capt.  P.  M.  Price;  1889-93.  R.,  89,  1375;  90, 
1625;  91, 1704;  93, 1407;  93, 1705. 

Capt.  0.  A.  F.  Flagler,  1899-1901.  R.,  99,  1666; 
00,  2116. 

Capt.  W.  V.  Judson,  1901.    R.,  01, 1780. 

Lt.  K.  K.  Eaymond,  1902.    R.,  03, 1267. 

Capt.  J.  B.  Cavanaugh,  1903-04.  R.,  03,  1222; 
04, 1778. 

Assistants: 

H.  Haines.    R.,  83, 1318. 
J.  E.  Turtle.    R.,  91, 1705. 
Lt.  L.  H.  Rand,  01, 350. 
Lt.  G.  E.  Lukesh,  01,  350. 

OPERATIONS. 

1883-84.  208  snags,  logs,  and  trees,  and  3,519 
c.  y.  mud  removed.  84, 1192. 


1884-85.  Dr.  and  removal  of  obstr.  continued, 
85, 1312. 

1890-91.  2,671  overhanging  trees  cleared  from 
the  banks  and  270  snags  and  logs  removed  from  the 
banks,  91, 1706. 

1889-00.  Over  8,000  snags  and  other  obstr. 
removed,  00, 2117. 

1903-04.  Snags,  trees,  and  other  obstr.  re- 
moved, 04, 1778. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1376;  90, 1626;  99, 1666. 

As  there  is  no  logical  connection  of  Lagrange  B. 
and  Holmes  R.,  "designation  should  be  Holmes 
E.,  etc.,"  04,  312. 

PLANS. 

By  Capt.  Price,  1889,  ^'  navigation  through 
Lagrange  Bayou,  and  clearing  snags  and  logs  from 
Holmes  R.;  est.,  115,222,  89, 1375. 

PROJECTS. 

By  Capt.  Damrell,  1881,  imp.  of  the  bayou,  by 
d.  the  Chan,  through  it  to  4J'  exKting  through  the 
"  Narrows"  esi.,  819,94!!;  83, 1318;  87, 1268. 

In  1891,  after  the  expend,  ol  $10,000,  Capt.  Price 
recom.  no  further  app.  be  made  imi-il  the  necessities 
ofC.  requires  it,  91, 1705;  93, 1408. 

SURVEY. 

Ex.au.  actMar.3, 1881;  made,  1881, by  Capt.  Dam- 
reU,83,1318. 

Ex.,  Lagrange  Bayou  and  Holmes  R.,  au.  act 
Aug.  11, 1888;  made,  1889,  by  Capt.  Price,  89, 1375. 


Part(c),  Q-33    Holmes  River,  Fla.,  from  Vernon  to  its  mouth. 


APPROPRIATIONS. 

1905{  .  !|;oPo5, 1337. 

1907,  2,'000,  07, 1350. 

1909,  2,000,  09.  1396. 

J91il,  2,0nn,  10, 1543. 

1911,  1,000,  11,  1682 

1912,  !!,000, 18, 1900. 

Total,  13,000 

COMMERCE. 

Importance  of,  06,  Z45. 

Rapidly  increasing;  E.  only  means  of  transpor- 
tation, 18, 589. 
In  1911,  C.  value,  $850,000, 18, 589. 

ENGINEERS. 

Chief  of  Engineers.    R.,  05,  320;  06,  344;  07, 
369;  08,  381;  09, 398;  10,  448;  11,  477;  13, 589. 

In  charge: 

Capt.  J.  B.  Cavanaugh,  1905-08.    R.,  05,  1337; 
06, 1254;  07, 1350. 
Maj.  W.  E.  Craighill,  06,  347. 


Maj.  H.  Jervey,  06,  347;  11,  464 
Capt.  H.  B.  Ferguson,  1908-10.    B.,  08,  1408; 
09, 1396;  10, 1542. 
Maj.  J.  B.  Cavanaugh,  11,  464. 
Lt.  Col.  G.  D.  Fitch,  1911-.    B.,  11,  1682;  13, 


OPERATIONS. 

1905-06.    6  spur  js.  built,  06, 1254. 

1905-11.  Obstr.,  snags,  trees,  etc.,  removed. 
(For  details,  see  an.  Rs.  for  each  year.) 

1911^13.  262  obstr.  removed;  S,439  u.  y.  dr., 
13, 1899. 

PHYSICAL  DATA. 

R.  empties  into  Choctawhatchee  R.  about  40  m. 
above  mouth  of  latter;  it  is  w.  and  d.  to  Vernon, 
25  m.  above  mouth;  1.  of  R.,  about  160  m.  13, 689. 

SUEVEYS. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,589. 


*  Allotment. 

1  Part  of  I20j000,  $18i000  ol  which  was  for  Choctawhatchee  R. 

"  Including  Holmes  E.  to  Vernon. 

'  Continuing  work  on  Holmes  B. 

<  Act  of  1899  reapp.  $4,839,20,  which  had  been  returned  to  the  Treasury,  99, 1667. 
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Q-34 


PEA  RIVER,  ALA. 


ENGBVEBES. 

Cblet  of  Engineers.    R.,  SO,  140. 
In  charge.    Maj.  A.  N.  Damrell,  1879.    R.,  SO, 
1120. 
Assistant.    H.  Haines.    R.,  SO,  1120. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  olDStr.,  80, 1120. 


PLANS. 

By  Maj.  Damrell,  imp.  navigation  during  h.  w., 
Geneva  to  Elba,  with  2  cribwork  looks  and  dams, 
300 1  f.  of  dike,  600 1. 1.  of  brush  dam,  dr.,  and  snag 
removing;  est.,  $66,760,  80, 1121. 

SURVEY. 

Au.  act  Mar.  3, 1879,  79, 106;  made,  1880,  by  Maj 
Darirell,  80, 1120. 


Q-36  ALAQUA  BAYOU,  FLA.     (Bar  at  mouth  of.) 


COMMERCE. 

In  1893,  unimportant,  93, 1739. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  228. 
In  charge.    Capt.  P.  M.  Price,  1893.    R.,  93, 
1738. 
Assistant.    J.  E.  Turtle.    R.,  93, 1739. 

PHYSICAL  CHARACTERISTICS. 

Description,  93, 1739. 


Bayou  an  indentation  of  the  n.  shore  of  Choc- 
tawhatchee  B.,  about  60  m.  e.  of  Pensacola,  93, 
1739. 

SURVEY. 

Ex.  of  the  bar  at  the  mouth  of  the  bayou  at  its 
entrance  into  Choctawhatchee  B.  au.  act  July  13, 
1892;  made  by  Capt.  Price,  1892  (R.  tmfav.),  93, 
1739. 


Q-38 


PENSACOLA  HARBOR,  FLA.* 


APPROPRIATIONS. 


1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1900, 
1902, 
1906, 
1907, 
1909, 
1910, 
1911, 


$20,000  00, 

10,000  00, 

40,000.00, 

20,000.00, 

60,000.00, 

55,000  00, 

20,000.00, 

35,000  00, 

26,000.00, 

75,000.00, 

100,000  00, 

200,000.00, 

70,000.00, 

220,000  00, 

*5,00O00, 

*956. 94, 

100,000.00, 

100,000  00, 

*110,000.00, 

76,000  00, 

25,000  00, 


78,  79. 
79, 101. 
80, 1068. 
81,  1176. 
83,  1257. 
84, 1164. 
86, 1181. 
88, 1166. 

90. 1630. 
93, 1415. 

95. 1631. 
96, 1390. 
99, 1672. 
03, 1270. 
03, 1270. 
05, 1340. 
05, 1340. 
07, 1353. 
09, 1398. 
10, 1546. 
11, 1686. 


Total,  1,366,956.94   (incl.  misc.,   $1,370,613.70, 
13, 1902). 

COMMERCE. 

Eestrictions  of  d.  upon  large  vessels,  83, 1257. 

Of  Pensacola,  85, 1316;  91, 1729, 1734. 

Description  of,  93, 1711. 

In  1893  there  was  demand  for  ships  drawing  24', 
93, 1714. 

Very  large,  03,  300. 

Diagram  of  freight,  value  and  apps.,  11, 1685. 

1911,  exports,  $20,742,292,  and  imports,  $1,632,734, 
13,  595. 

"The  commerce  of  this  port  is  very  large.  For 
the  fiscal  year  ended  June  30,  1903,  the  foreign  ex- 
ports were  reported  at  $13,741,540,  no  record  of  the 
coastwise  exports  being  available;  in  1904,  as 
$15,893,456;  in  1905,  exports  as  $15,296,067  and 
imports  as  $985,840;  in  1906,  exports  as  $18,432,931 
and  imports  as  $386,377;  in  1907,  exports  as  $20,- 
229,414  and  Imports  as  $618,363;  in  the  fiscal  year 
1908,  exports  as  $20,322,649  and  imports  as  $676,503; 
in  the  calendar  year  1908,  exports  as  $16,306,056  and 
Imports  as  $1,188,925;  in  the  calendar  year  1909, 
exports  as  $20,960,154  and  Imports  as  $1,500,801;  in 
the  calendar  year  1910,  exports  as  $20,489,291  and 


imports  as  $2,123,678;  and  in  the  calendar  year 
1911,  exports  as  $20,742,292  and  imports  as  $1,632,734. 
"The  completion  of  the  project  will  give  meatly 
increased  facilities  to  the  large  commerce  of  Pensa- 
cola, but  will  not  materially  affect  freight  rates." 
13, 694. 

CONTRACTS. 

1878.  G.  W.  Le  Gallais,  removal  of  4  wrecks 
79  801 

1881.  E.  H.  Farquhar,  dr.,  40i|!  c.  y.,  83, 1265. 
Annulled,  83, 969.  D.  F.  Sullivan,  r.  ballast.  $1 1., 
83, 1256.    W.  H.  Baker,  brush,  $1.25  cord,  83, 1256. 

1888.    S.  N.  Kimball,  dr.,  79.7(|!  c.  y.,  83, 969. 

1884.  G.  W.  Adams,  suction^ir.  hire,  $333.33 
per  day,  85, 1314. 

1886.    F.  H.  Smith,  st.,  87, 1271. 

1893.    E.  Moore,  dr.,  63(|!  c.  y.,  93, 1715. 

1897.  Rittenhouse  Moore  Dredging  Co.,  dr. 
ISt  c.  y.  ($40,000),  98, 1402. 

1898.  Rittenhouse  Moore  Dredging  Co.,  dr., 
150  0.  y.,  00, 2126. 

1900.  Rittenhouse  Moore  Dredging  Co.,  dr., 
let  e.  y.,  00,  2126. 

1906.  Gary  &  Co.  (Inc.),  coal,  $4,187.60,  07, 
1363. 

1908.  Guy  F.  Palmes,  coal  $3.24  t.,  08,  1411. 

1909.  Gary  &  Co.,  coal,  $3.05 1.,  10, 1546. 

ENGINEERS. 

Chief  of  Engineers.  B.,  77,  70,  410;  78,  79; 
79,  100;  80,  133;  81,  181,  1177;  83,  176;  83,  187; 
84, 196;  86, 206, 207;  86, 204;  87, 164-171;  88, 162, 
169;  89,  177,  184;  90,  159;  91,  202;  93,  198;  93, 
219;  94,  203;  95,  229;  96,  203;  97,  258;  98,  251; 
99,  296;  00,  337;  01,  358;  03,  288;  03,  299;  04, 
313;  05,  321;  06,  346;  07,  361;  08,  383,  392;  09, 
400;  10,  450;  11,  480;  13,  692. 

Boards: 

Convened,  New  York,  Feb.  12,  1881,  to  report 
upon  proj.  of  Capt.  Damrell  lor  Pensacola  H.  imp. 
B.,  81,  1177.  (Cols.  Tower  and  Newton  and  Lt. 
Col.  Abbot.) 

Convened,  Pensacola,  Fla.,  July  16,  1891,  by 
S.  O.  No.  S,  to  ex.  and  report  upon  pro],  for  imp. 
of  Pensacola  H.  B.,  91,  1723.  (Capts.  Price, 
Black,  and  Carter.) 


*  Allotment. 


>  Bur.— E.  Dec.  16, 1829;  est.,  $106,690.    (H.  D.  482, 5Sth,  2d.) 


fSee  pp.  14-22  iov  1 
Lexplanatlons,  etc.J 
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Convened,  New  York,  Aug.  20,  1896,  by  S.  0. 
No.  29,  H.  Q.  C.  E.,  1895,  to  reconsider  the  proj. 
tor  tlie  imp.  of  Pensacolar  H.,  Fla.  B.,  95,  1657; 
96  1391. 

(Col.  H.  M.  r.obert,  Lt.  Col.  G.  L.  Gillespie, 
Majs.  C.  W.  Kaymond  and  F.  A.  Mahan,  Capt. 
W.  M.  Black,  95,  1657;  Capt.  O.  M.  Carter,  96, 
1392.) 

In  charge: 

Capt.  A.  N.  DamreU,  1877-86.  B.,  77,  409,  411; 
78,  588;  79,  801;  (Maj.)  80,  1067;  81,  1174;  88, 
1265;  83, 968;  84, 1161. 

Capt.  E.  L.  Hoxie,  1885-89.  B.,  86,  1314;  86, 
1179;  87, 1269;  88, 1163, 1191. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1376,  1402; 
90, 1627;  91, 1710, 1713;  98, 1412;  93, 1710. 

Maj.  F.  A.  Malian,  1894-98.  E.,  94,  1268;  95, 
1629;  96, 1372;  97, 1625;  98, 1397. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  B.,  99,  1668; 
00,  2118. 

Capt.  W.  V.  Judson,  1901.    E.,  01, 1781. 

Lt.  E.  R.  Raymond,  1902.    E.,  03, 1267. 

Capt.  J.  B.  Cavanaugh,  1903-07.  B.,  03,  1223; 
04, 1779;  05, 1339;  06, 1266;  07, 1362. 

Capt.  H.  B.  Ferguson,  1908-10.  E.,  08,  1410; 
09, 1397;  10, 1545. 

Lt.  Col.  G.  D.  Fitch,  1911-.  B.,  11,  1684;  13, 
1902. 

H.  Haines,  'e.,  79, 806;  85, 1316, 1322. 
J.  E.  Turtle.    B.,  89,  1378,  1408;  90,  1629;  91, 
1715;  93, 1416. 

OPERATIONS. 

1878-79.  Removal  ol  wrecks  by  contract,  79, 
101,  801,  802. 

1879-80.  Removal,  under  contract,  of  4 
wrecks  completed,  80, 1067. 

1881-83.  Quarters  for  overseer  and  workmen 
completed:  mattress  sheds  and  tramways,  4  extra 
cars,  and  2  scows  built;  60  1.  f.  of  shore  end  of  j. 
built,  83, 1255. 

1883-83.  8,406  c.  y.  dr.  from  (he  inner  bar; 
Jetty  A  completed;  shore  protection  n.  of  same 
partly  completed;  400  1.  f.  of  pier  built  with  wharf 
at  extremity;  1,836  t.  r.  ballast  delivered  at  Fort 
McRae,  83,  969. 

1883-84.  24,966  c.  y.  dr.  from  the  inner  bar; 
St.  protection  completed  to  220';  tramway  built 
and  approaches  constr.  for  another  shdre  protec- 
tion, 84, 1162. 

1884-85.  Close-piling  shore  protection  re- 
placed; mattress  fillmg  raised  and  whole  extended 
217';  trestle  and  tramway  approach  rebuilt,  and 
80'  spur  built  on  s.  side  of  same;  exposed  face  of 
work  and  outer  and  inner  116'  of  jetty  A  revetted; 
53,369  0.  y.  dr.  from  outer  and  inner  bars,  85, 1314. 

1885-86.  Extensive  repairs  to  shore  protec- 
tion; 56,355  0.  y.  dr.  from  chan.,  86, 1180. 

1886-87.  446  t.  st.  delivered  for  js.;  repairs 
made  to  plant,  87, 1270. 

1887-88.  1,716  t.  st.  received,  of  which  1,187  t. 
were  placed  in  then,  j.,  88, 1166. 

1888-89.  839  t.  St.  placed  in  n.  j.;  345  c.  y. 
concrete  blocks  manufactured;  piles  driven  and 
repairs  made  to  plant,  89, 1379. 

1889-90.  Operations  upon  n.  and  s.  js.  con- 
tinued, 90, 1629. 

1891-93.    14,161  c.  y.  dr.,  93, 1416. 

1893-93.    27,852B.  y.  dr.,  93, 1714. 

1893-94.    92,505  c.  y.  dr.,  94, 1272. 

1894-95.  Proj.  prepared  by  Maj.  Mahan  for 
Imt).  of  the  H.  by  dr.,  and  bids  received  for  constr. 
of  w.  j.  at  entrance  to  the  H.,  95, 1634, 1660. 

1895-96.  391,646  c.  y.  dr.,  96,  1379;  and  an 
exhaustive  study  of  the  cost  of  dr.  made,  96, 1379- 
1389. 

1896-97, 
contractor, 
constr.  of  a 

1897-98. 
519,211  c.  y. 

1898-99. 

1899-00. 

1900-01. 

1901-03. 

1903-03. 


.  Dr.  continued  by  US.  dr.  and  by 
and  specifications  drawn  up  for  the 

US.  dr.,  97, 1628. 

.  In  connection  with  previous  year, 
dr.,  98, 1400. 

.    370,647  c.  y.  dr.,  99, 1670. 

.    479,088  c.  y.  dr.,  00,  2120. 

.    324,495  c.  y.  dr.,  01, 1781. 

.    184,763  c.  y.  dr.  by  US.,  03, 1268. 

,   Boathouse  moved,  03, 1223. 


1904-05.    200,108  c.  y.  dr.,  06, 1339. 

1905-06.  New  dr.  Cauem  received;  692,018 
c.  y.  dr.,  06,  1256.  Chan,  marked;  storehouse 
built,  and  wharf  repaired,  06, 1267. 

1906-07.  285,907  c.  y.  dr.;  office  and  boat- 
house,  destroyed  by  storm,  rebuilt;  dr.  Caucus 
employed  by  Navy  Dept.  on  salvage  work,  07, 
1352. 

1907-08.  854,306  c.  y.  dr.;  repairs  made  to  dr., 
08, 1410. 

1908-09.  306,908  c.  y.  dr.,  restoring  chan.  to 
30'  X  300',  09, 1397. 

1909-10.    381,248  c.  y.  dr.,  10, 1545. 

1910-11.    955,142  c.  y.  dr.,  11, 1684. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  77,  409,  410;  79, 101,  802,  806,  807; 
93, 1714;  9S,  1634, 1647;  98, 1397. 

List  of  obstr.,  77,  409,  410,  412;  79,  810. 

Description  of  Pensacola  B.,  89,  1404,  1410;  91, 
1723. 

Winds,  tides,  currents,  and  tidal  discharge,  89, 
1406, 1408,1412;  91, 1724,  1726. 

Movement  of  beach  line,  91, 1718, 1727. 

Current  velocities,  91, 1719. 

H.  considered  one  of  the  best  on  the  coast,  94, 
1274. 

Table  of  areas  of  sections  of  Caucus,  East  Bank, 
and  Middle  Ground  Shoals,  entrance  to  the  H.,  95, 
1656. 

Shoaling,  as  shown  by  exs.,  01, 1781;  03, 1223. 

Shipping  damaged  and  chan.  shoaled  by  hurri- 
cane, 07, 1352. 

PLANS.    (See  Projects.) 

By  Capt.  Price,  1889  chan.  through  the  outer  and 
inner  bars  of  Pensacola  H.  by  concrete  j.  on  Cala- 
faytas  Shoals  extending  from  the  shore  ta  the  23' 
curve  and  built  to  height  m.  h.  w.;  est.,  $2,295,719, 
80, 1406. 

PROJECTS.    (See  Plans.) 

By  Capt.  Danu-ell,  1878,  removal  of  4  wrecks; 
est.,  S20,0a0,  77,  411;  78,  79,  688. 

By  Capt.  Damrell,  1879,  as  modified  by  BE., 
1881,  rccstab.  of  old  shore  line  by  4,000  1.  f.  brush 
and  St.  js.  in  front  of  Fort  McRae,  and  d.  the  chan. 
across  the  iimer  bar  by  dr.  to  21'  x  300';  est.,  1150,- 
000,  79, 101,  803,  810;  81,  1175;  84,  1161;  86,  1180. 
Failure  of  tides  to  maintain  dr.  chan.  Total 
amount  app.,  1878  to  1886,  inol.,  $215,000;  est.  of 
completion,  $40,000,  87, 1269. 

In  1888  est.  $60,000  would  be  required  for  com- 
pletion, making  the  total  cost  $275,000,  88,  1164. 
Est.  increased  by  $81,000  in  1890,  90, 1630. 

By  BE.,  1891,  chan.  24'  d.  m.  1.  w.  over  the  inner 
and  outer  bars  by  raising  the  shore  arm  of  the  w.  j 
to  h.  w. ;  raising  the  crest  of  the  j .  from  the  shoulder 
to  5,000'  out  to  the  mean  h.  of  the  beginning  of  ebb 
outflow;  for  the  next  4,300'  the  crest  to  be  brought 
up  to  m.  1.  w.;  shore  arm  of  the  e.  j.  to  be  raised  to 
h.  w.,  crest  of  the  j.  then  to  sink  within  1,200'  to  the 
level  of  the  foundation  course;  js.  to  be  constr. 
with  a  foundation  course  of  brush  mattress  100'. 
w.  and  a  superstr.  of  rubblest.  capped  with  con- 
crete; total  est.,  incl.  removal  of  600.000  c.  y.  of 
material  from  chan.  between  js.,  $1,830,400,  91, 
1731, 1732. 

By  BE.,  1896,  amending  proj.  of  1891  to  provide 
for  deferring  constr.  of  j.  for  mainten.  of  chan. 
across  Caucas  Shoals  until  the  chan.  should  be 
obtained  by  dr.,  96, 1374. 

Act  Mar.  3,  1899,  extended  proj.  to  secure  30' 
chan.,  m.  1.  w.,  from  Gulf  of  Mexico  to  dock  line  at 
the  e.  end  of  Pensacola,  00,  2119. 

Capt.  Judson, ,  1901,  recom.  chan.  500'  w.;  also 
securing  dr.  plant,  01, 1781-82. 

Act  June  13,  1902,  modified  proj.  to  provide  for 
chan.  30'  x  500',  Gulf  of  Mexico  to  dock  line  at  e. 
end  of  Pensacola,  03,  288. 

$150,000  of  app.  ol  1902  being  used  for  constr.  of 
a  seagoing  suction  dr.,  building  under  direction  of 
Capt.  J.  C.  Sanford,  Phila.  Dist.,  03, 300. 

SUEVETS. 

Ex.  and  partial  sur.  of  bar  by  H.  Haines,  1878, 
79,  101,  802;  806. 


630    iiJDEX  TO  EEPOfiTS,  CHIEF  OB*  EN6iNEfifiS,  U.  S.  ARMY,  1866-I9l2. 


Of  outer  and  inner  bars  at  entt^nce  to  Pensacola 
H.  au.  act  Jvily  6, 1884;  made,  1884,  by  Capt.  Hoxie, 
85, 1316. 

Eesiir.  of  outer  and  inner  bars  au.  act  Aug.  S, 
1886,  87, 171;  made,  1889,  by  Capt.  Price,  89, 1403; 
91, 1715. 

Sur.  of  the  iimer  bar  made  by  Maj.  Mahan,  1894, 
94, 1272. 

Sur.  of  the  entrance  begun  by  Maj.  Malian,  1895, 
96, 1389;  97, 1629;  and  completed,  1897,  98,1401. 


Minor,  of  entrance,  01, 1781. 

Pre  ek.  au.  act  Mar.  2,  1907,  with  view  to  24'  to 
quarantine  station.  R.  by  Capt.  Cavanaugh,  Nov. 
14. 10071  (unfav.),  08,  392. 

bong,  docs.,  etc.,  relatmg  to  ex.,  surs.,  plans, 

"'w'aJ^Ti,  1178;  84,  1162;  90,  1630;  91,  1733; 
93, 1714;  11,  1684. 


Q-40 


YELLOW  RIVER,  FLA. 


APPROPRIATION. 

1839,  $500  for  sur.  to  ascertain  practicability  and 
cost  of  removing  rafts  obstr.  stream.  (Treas.  Doc. 
373, 1882.) 


SURVEY. 

Ex.— R.  fav.,  Jan.  25, 1840.    (H.  D.  482, 55th,  2d.) 


Q-41    BLACKWATER  RIVER,  FLA.  AND  ALA.     (Including 
Blackwater  and  East  Bays.) 


APPROPRIATIONS. 

1899,  $5,000,  99,  1673. 
1905,  10,000,  OS,  1339. 
1907,  5,000,  07,  1361. 
1910,  25,000,  10, 1544. 

Total,  45,000,  13, 1901. 

COMMERCE. 

Benefit  of  imp.,  83, 1312. 

Details  of,  11,  480. 

Valued  at  $800,000,  1905;  dry  dock  and  marme 
railway  at  Milton,  05, 321;  $1,360,000, 1908,  08, 383; 
$2,000,000,  incl.  naval  stores,  1912,  13, 592. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  80, 141;  81, 189;  83, 
185;  99,  297;  00,  338;  01,  359;  04,  322,  1792,  1795; 
05,  320;  06,  345;  07,  360;  08,  382;  09, 399;  10, 
449;  11,479;  13,591. 

Boards.    BEBH.    R.,  04, 1795. 

Capt.  A.  N.'  Damrell,  1882.    R.,  83, 1309. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  R.,  99,  1673; 
00, 2126. 

Capt.  W.  V.  Judson,  1901-.    R.,  01, 1784. 

Lt.  B.  E.  Raymond,  1904.    R.,  04, 1793. 

Capt.  J.  B.  Cavanaugh,  1905-07.  R.,  05,  1338; 
06,1255;  07,1350. 

Capt.  H.  B.  Ferguson,  1908-10.  R.,  08,  1409; 
09, 1397;  10, 1544. 

Lt.  Col.  G.  D.  Fitch,  1911-.  R.,  11,  1684;  13, 
1901. 

Assistant.    H.  Haines.    R.,  83, 1311. 


OPERATIONS. 

1899-00.    12,559  c.  y.  dr.,  00, 2128. 

1905-06.    Repaired  8"  suction  dr.,  06, 1253. 

1906-07.  Chan,  about  70'-80'  x  4,470'  dr.; 
about  30,000  c.  y .  removed,  07, 1351. 

1910-11.    Preparation  of  plant  for  dr.,  11,1684. 

1911-13.  470,388  c.  y.  dr.  by  U.  S.;  proj.  95% 
done,  13, 1901. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  99, 1673;  11,  480. 

PROOfECTS. 

By  Capt.  Damrell,  1882, 9'  ohan.  in.  1.  w.,  100'  w.; 
est.,  $20,000,  83, 1310;  99, 1673;  00, 2127. 

By  Lt.  Baymond,  Blackwater  E.,  from  Milton, 
Fla.,  to  mouth  and  Blackwater  and  East  Bays, 
dr.  Chan.  9  x  100";  est.,  $15,000  or  more,  05,  321; 
08  382 

Est.  of  1899  madequate.  $25,000,  app.,  1910,  for 
completion  of  proj.  and  mainten.,  10, 450. 

SURVEYS. 

Au.  act  of  Mar.  3, 1879,  80,  141;  made,  1880,  by 
Capt.  Damrell,  83, 1309. 

Minor  surs.,  00, 2127,  2128. 

Pre.  ex.  by  Lt.  E.  E.  Eaymond,  au.  act  June  13 
1902.    R.,  1902;  est.,  $15,000,z  04, 322, 1793. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11, 480. 


Q-43       ESCAMBIA    AND    CONECUH    RIVERS,.  FLA.   AND 

ALA. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1833-1879 
1878-1879 
1880-1912 

$10,500 

b 

Escambia  and  Conecuh  Ea 

180,000 

Total 

•190,500 

I  H.  D.  665,  60th,  1st.  >  H.  D.  193, 58th,  2d. 


» $5,500  carried  to  surplus  fund  (1838). 


rSee  pp.  14-22  for  1 
Lexplanations,  etc.J 
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Part  (a),  Q-IS 

"APPROPKIATIONS. 

1833,  $5,000,  act  Mar.  2. 
1836,   5,500,  act  July  2. 

Total,  10,500 

COMMERCE. 

Important,  79, 854. 

ENGINEERS. 

Chief  ol  Engineers, 


Escambia  River,  Fla. 


R.,  78,  81;  79, 106. 


In  cbarge.    Capt.  A.  N.  Damrell,  1878-85:  78, 
81.    S.,  79,853. 

Assistant.    H.  Haines.    R.,  79, 853. 


PHTSICAI,  CHARACTERISTICS. 

Obstr.,  snags,  logs,  overhanging  timber,  and  a 
bar  at  the  mouth,  79, 853, 856. 
Season  of  high  water,  79, 853. 
Tides,  79, 856. 

StIRVET. 

By  H.  Haines,  1878-79.    R.,  79,  853. 


Part  (b),  Q-43 


Coneculi  River,  Ala. 


COMMERCE. 

Important,  79, 843,  847. 

ENGINEERS. 

Chief  of  Engineers.    R.,  78, 81;  79, 106. 

In  charge.    Capt.  A.  N.  Damrell,  1878-85;  78, 
81;  79,106.    R.,  79,843. 

Assistant.    H.  Haines.    R.,  79, 844 

PHYSICAL  CHARACTERISTICS. 

General,  79, 844,  846. 

Obstr.,  snags,  etc.,  79,  843,  845-847. 


PLANS. 

By  H.  Haines,  complete  imp.  by  removal  of 
snags,  r.  excavation,  dr.,  and  locl^  and  dams; 
est.,  $241,865,  79,  845,  848.  For  a  partial  imp.  by 
removal  of  snags  and  rs.;  est.,  $62,430;  79,  849. 
Removal  of  obstr.  from  Murder  Creek,  Sepulgah 
B.,  and  their  branches;  est.,  $8,000,  79, 850. 

SURVEY. 

Ex.,  1878-79,  by  H.  Haines.    B.,  79, 844. 


Part  (c),  Q-43    Escambia  and  Conecuh  Rivers,  Fla.  and  Ala. 


APPROPRIATIONS. 

1880,  '$8,000,80,1082. 

1881,  1  5,000,  81, 1199. 

1882,  12,000,83,1278. 
1       13,000,84,1198. 

2  12,000,  84,  1200. 
12,000,  86, 1176. 
10,000,  88,  1170. 

7,500,90,1636. 

8,000,  93, 1418. 

6,000,  95,  1663. 

4,000,  96,  1396. 

6,000,99,1675. 
*l,500,Ol,  1785. 

5,000,  02, 1271. 

10,000,  05, 1342. 

*5,000,  07,  1356. 

15,000,  07, 1356. 

'  31,000,  07,  1356. 

5,000,  09,  1400. 

5,000,  10, 1548. 

6,000,  11, 1687. 

6,000,  13,  1904. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1902, 
1905, 
1905, 
1907, 
1907, 
1909, 
1910, 
1911, 
1912, 

Total,    180,000 

COMMERCE. 

More  than  $2,000,000  an.,  1897.  Sums  required 
for  imp.  only  nine-tenths  of  1%  of  the  an.  C,  97, 
1632. 

Mainly  timber,  lumber,  and  saw  logs,  06,  349. 

Work  completed  influences  transportation,  per- 
mitting ratting  on  stages  3'  less  than  formerly,  09, 
404. 

Value,  timber  rafted,  $2,000,000.  H.  rate  50%  of 
rail  rate,  13,  695-7. 


CONTRACTS. 

1881.    W.  A.  Alexander,dr.,  475*  per  c.  y.,  81, 

ENGINEERS. 

^nlF'y*'  "'  Engineers.  B.,  80, 137;  81, 186;  83, 
182;  83,  194;  84,  202;  85,  205;  86,  203;  87,  165; 
88,  153;  89,  179;  90,  161;  91,  203;  93,  199;  931 
221;  94,  204;  95,  230;  96,  204;  97,  269;  98,  265; 
99,  298;  00,  339;  01,  360;  03,  290;  03,  301;  04, 
315;  OS,  323;  06,  348,  354;  07,  363;  08,  386;  09! 
403;  10,  452;  11,  482;  13,  595,  606. 

In  charge: 

U^r8^f77;°8T&!  10^7f  84%?°'  ™^=  ^'' 

imFAU]  fl,ti69.'^''-  •*•'  ""'  ^^™=  ««• 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1384;  90. 
1634;  91, 1736;  93, 1416;  93, 1716. 

Maj.  F.  A.  Mahan,  1894-98.    R.,  94,  1276-  95. 

1661;  96, 1393;  97, 1631;  98, 1403.  '       ' 

CaptC.  A.  F.  Flagler,  1899-1900.  R.,  99,  1674; 

Capt.  W.  V.  Judson,  1901.    R.,  01, 1784 
Lt.  K.  E.  Raymond,  1902.    B.,  03, 1270. 
oS%J-ol-ltr^%-d^%^-'  «3.  1226; 
09;?399;Vi54^7f'^"'  ''°^"'-    *-  °8'  ^^^^ 
1903.'  ^°'"  ^'  ■"■  ^^^'  ""■•    *••  ^^'  ^^^'  *'• 

Assistant.  3.  E.  Turtle.  R.,  89,  1384;  90, 
1035. 


*  Allotment. 


>  Escambia. 


3  Conecuh. 


» Conecuh  E.  (separate  proj.). 
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OPERATIONS. 

1881-83.  Chan.  5i'  x  100'  x  3,240'  m.  1.  w.  dr. 
through  the  bar  (Escambia),  83, 1277. 

1883-83.  1,216  trees,  snags,  and  stumps  re- 
moved (Conecuh),  83, 1007. 

1883-84.  Snags,  trees,  and  obstr.  removed 
throughout  85  m.  of  Escambia,  84,  1198.  Obstr. 
removed  from  33  m.  of  Conecuh,  84, 1199. 

1884-85.  16,472  snags  and  trees  removed  from 
Conecuh,  85, 1310. 

1885-86.  10,943  logs,  snags,  and  trees,  and  105 
c.  y.  r.  removed  from  Conecuh  and  Escambia  Hs., 
86, 1175. 

1886-87.  2,669  trees,  logs,  and  stumps,  and  45 
c.  v.  r.  removed  from  chan.,  87, 1274. 

1887-88.  2,998  logs  and  snags  removed  from 
Chan.,  88, 1170. 

1888-89.  Removal  of  logs,  snags,  and  similar 
obstr.,  89, 1385. 

1889-90.  530  snags  and  153  c.  y.  r.  and  gravel 
removed  from  chan.,  20  trees  cut  from  the  banks, 
and  2,353  c.  y.  sand  dr.,  90, 1636. 

1890-91.    Repairs  to  snagging  plant,  91,  1736. 

1891-98.  3,623  snags  cleared,  from  chan.,  19 
c.  y.  gravel.dr.,  and  1,016  logs  on  banks  out  up,  93, 
1417. 

1893-93.  1,450  obstr.  removed  from  banks  and 
stream,  93, 1717. 

1893-94.    About  600  obstr.  removed,  94,  1276. 

1894-95.    About  250  obstr.  removed,  95,  1662. 

1895-96.    About  2,200  obstr.  removed,  96, 1395. 

1896-97.    About  1,800  obstr.  and  20  c.  y.  clay 
removed,  97, 1632. 
.  1899-00.    Snag  boat  built  and  1,421  snags  and 
other  obstr.  removed  from  chan.,  00,  2130. 

1900-01.  461  snags,  piling,  and  other  obstr. 
removed  from  chan.,  01, 1784. 

1903-03.    1,003  snags,  logs,  etc.,  removed,  03, 


1226. 

1904M)5 
1905-06. 
1906-07. 


211  snags,  etc.,  removed,  05, 1341. 

545  snags,  etc.,  removed,  06, 1258. 

336  suags,  etc.,  removed  under  gen- 
eral imp.  For  work  on  Conecuh  R.  a  new  quarter- 
boat  and  derrick  boat  completed,  07, 1355. 

1907-08.  1,790  snags,  logs,  and  trees  removed 
under  general  imp.  Conecuh  R. — 3,286  c.  y.  r.  and 
gravel  and  979  obstr.  removed,  08, 1412. 


1908-09.  General  imp.— 2,311  snags  and  trees 
removed.  Conecuh  R.— 1,666  obstr.  removed,  trees 
out,  etc.,  09, 1400. 

1909-10.  General  imp.— 914  snags  and  trees 
removed.  Conecuh  R.— 5,571  snags,  overhanging 
trees,  logs,  etc.,  removed;  178  c.  y.  gravel  and  sand 
removed;  proj.  completed,  10, 1547. 

1910-11.  3,400  snags,  trees,  and  stumps  re- 
moved, 11, 1686.  ^  ,     ^ 

1911-13.  3,011  snags,  trees,  and  stumps  re- 
moved; proj.  on  general  imp.  completed,  13, 1903. 

PHYSICAL  CHARACTERISTICS. 

Escambia,  Fla.,  and  Conecuh,  Ala.  The  names 
apply  to  one  and  the  same  stream;  change  in  name 
occurs  at  boundary  line  of  2  States;  flows  through 
a  heavily  timbered  coimtry.  Length,  300±  m.; 
proj.  section,  195  m.,  13,  595. 

PROJECTS. 

By  Capt.  Damrell,  1879,  imp.  Escambia  E., 
mouth  to  State  line,  by  dr.  chan.  5J'  x  150'  m.  1.  w. 
through  bar  at  the  mouth,  removing  snags  and  sim- 
ilar obstr.,  and  by  shore  protection  and  wing-dam 
constr.  to  obtain  a  5'  l.-w.  chan.  throughout  the 
length  of  the  R.;  est.,  $25,000,  79,  853,  856;  80, 
1082. 

In  1882,  $12,000  app.  for  the  Escambia  and 
Conecuh  Rs.,  when  it  was  proposed  to  extend 
navigation  to  Indian  Creek,  273  m.  above  the  mouth 
of  the  R.,  by  removal  of  obstr.,  closing  cut>o£E,  and 
r.  removal,  at  addl.  est.  of  162,430  over  the  est.  of 
1879,  83,  1007;  87,  1273.  Total  est.,  887,430;  88, 
1169. 

Act  Mar.  2,  1907,  an.  proj.  for  Conecuh  E.,  from 
mouth  of  Patsali^  Creek  to  Fla.-Ala.  State  line, 
by  removing  snags,  bowlders,  etc.;  est.,  $31,000,' 
07,  364;  13,  596. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1905,  Conecuh  R.  R.,  Capt. 
Cavanaugh,  Nov.  3, 1905;  est.,  $31,000,'  06, 354. 

Ex.  au.  act  June  25, 1910,  Escambia  and  Conecuh 
Rs.    R.,  Lt.  Col.  Fitch,  1911  (unfav.),2  13, 606. 

Maps.    84, 1198. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 596. 


Q-44 


PATSALIGA  RIVER,  ALA. 


COMMERCE. 

Important,  79, 851. 

ENGINEERS. 

CMef  of  Engineers.    R.,  78,  81;  79, 106. 

In  charge.    Capt.  A.  N.  Damrell,  1878.    R.,  79, 

850. 
Assistant.    H.  Haines.    R.,  79,  851. 

PHYSICAL  CHARACTERISTICS. 

General  descriptions,  79,  851. 

Obstr.:  Drift  timber,  shoals,  etc.,  79,  860,  751. 


PLANS. 

By  H.  Haines:  (l)Removing  obstr.,  making  com- 
plete imp.  of  the  R. ;  est.,  $23,500;  (2)  removing 
obstr.  that  form  impediments  to  moderately  h.-w. 
navigation;  est.,  $8,700,  79, 852. 

SURVEY. 

Ex.  by  H.  Haines,  1878-79,  imder  the  direction 
of  Capt.  Damrell.    R.,  79,  850,  851. 


Q-46    PENSACOLA    BAY,    FLA.,   TO    BON    SECOUR    BAY, 

ALA.     (Canal.) 


SURVEY. 

R.,  Oct.  14,  1833;  est.,  $1,161,152  and  $2,197,614. 
(H.  D.  482,  65th,  2d.) 


1  H.  D.  159,  59th,  1st. 


»  a  D.     261,  62d,  2d. 


rSee  pp.  14-22  fori 
Lexplanatlous,  etc.  J 
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Q-49 


ALABAMA  RIVER,  ALA. 


APPBOPBIATIONS. 


1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


1902, 
1904, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


125,000, 

30,000, 

25,000, 

20,000, 

20,000, 

10,000, 

15,000, 

20,000, 

20,000, 

70,000, 

50,000, 

40,000, 

50,000, 

20,000, 

*4,000, 

100,000, 

200,000, 

*110,000, 

185,000, 

175,000, 

75,000, 


78,  81. 
79, 104. 
80, 1083. 
81, 1200. 
83, 1009. 
85, 1307 
86, 1172. 
88, 1188. 
90, 1657. 
93, 1421. 
95, 1669. 
96, 1406. 
99,  1681. 
02, 1273. 
04, 1784. 
05,  1344. 
07, 1358. 
09, 1402. 
10, 1550. 
11, 1689. 
la,  1906. 


Total,  1,064,000  ($1,064,145.50,  inol.  sales,  etc., 
la,  1906. 
COMMEBCE. 

Eestrictions  to  C,  76,  507;  79, 827. 
■  Advantages  arising  from  imp.,  76,  498,  507;  79, 
829;  80,  1085;  81,  1203;  83,  1010;  85,  1306;  86, 
1171. 

Present  and  prospective  demands  of  C,  91, 1765. 

1895,  valued  at  $4,813,000  per  year,  95, 1669. 

Almost  entirely  local,  OS,  1368. 

Imp.  facilities  would  reduce  rates,  10,  455. 

Details  of,  13,  599;  tonnage,  110,231,  13, 1907. 

"The  commerce  of  this  stream  is  important.-con- 
sisting  prrncipallj;  of  cotton,  cotton  seed,  fertilizers, 
grain,  lumber,  shingles,  naval  stores,  staves,  and  a 
^ge  quantity  of  miscellaneous  freight  of  all  de- 
scription, the  value  of  which  for  the  year  1911  is 
reported  at  110,231  short  tons,  valued  at  $8,253,948. 
This,  however,  is  but  a  part  of  the  freight  move- 
ment that  is  affected  by  the  improvement,  for  the 
actual  shipments  by  water  have  been  relatively 
small,  and,  with  a  river  improved  for  continuous 
navigation,  it  is  estimated  that  at  least  100,000  tons 
of  the  present  all-rail  freight  movement  would 
either  go  by  river  or  at  river  rates, -and  the  resulting 
saving  would  be  very  large.  In  addition,  im- 
proved facilities  would  render  possible  an  actual 
reduction  in  rates  on  freight  now  carried  by  river. 

"During  the  fiscal  year  1909  the  municipality  of 
Montgomery  established  a  modem  wharf  at  Mont- 
gomery, which  permits  loading  and  tmloading  at 
any  stage  of  the  river.  There  was  one  barge  line 
established  in  1910  for  traffic  between  Mobile  and 
Montgomery  and  points  along  the  river.  This 
barge  line  has  since  been  abandoned."    13, 599. 

CONTBACTS. 

1900.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  dipper  dr.,  $13,440,  00, 2136. 

1905.  Eobert  Middleton,  2  quarterboats  and  1 
pile-driver  barge;  James  M.  Campbell,  4  barges, 
OS,  1261. 

1907.  Gulf  City  Boiler  Works  Co.,  2  boilers 
and  fixtures  on  snag  boat  Wm.  J.  Twining;  est., 
$3,810;  GiUf  Dry  Dock  Co.,  4  wooden  barges;  est., 
$11,900,  07, 1358. 

1908.  Gulfport  Creosoting  Co.,  1  creosoted 
wooden  hull,  $10,960;  The  Bucyrus  Co.  (emer- 
gency), 1 15-inch  centrifugal  dr.  pump  and  engines, 
suction  discharge  pipe,  and  extra  parts,  $8,800; 
Hartley  Boiler  Works  (emergency),  1  battery  or 
3  steel  boilers  and  accessories,  14,030;  Bllioott 
Machine  Co.,  1  revolving  cutter,  with  shafting, 
gearing,  auxiliary  engines  and  extra  parts,  for  15" 
suction  dr.,  $6,500,  08, 1416. 

1911.  Gulf  City  Boiler  Works  Co.,  battery  of  3 
boilers,  $1,780, 11, 1689. 


ENGIIVEEBS. 

Chief  of  Engineers.   B.,  76,  74;  78,  81;  79, 

104;  80,  137;  81,  186;  82,  182;  83,  194;  84,  203; 
85,  203;  86,  201;  87,  170;  88,  158;  89,  183;  90, 
166;  91,  204,  211;  93,  200;  93,  222;  94,  205;  95, 
231;  96,  205;  97,  260;  98,  256;  99,  299;  00,  340; 
01,  361;  03,  291;  03,  302;  04,  316;  05,  324,  1351, 
1368;  06,  349;  07,  365;  08,  387;  09,  404;  10,  454; 
11,  484;  13,  597,  606. 

In  charge: 

Capt.  A.  N.  Damrell,  1876-85.  B.,  76,  498;  78; 
694;  79,  827;  (Mai.)  80,  1083;  81,  1200;  88, 1278; 
83,  1008:  84,  1200. 

Capt.  E.  L.  Hoxie,  1885-89.  E.,  85,  1306;  86, 
1171;  87, 1288;  88, 1187. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1400;  90, 
1654;  91, 1738;  93, 1418;  93, 1718. 

Maj.  F.  A.  Mahan,  1894-98.  B.,  94,  1277;  95, 
1663;  96, 1396;  97, 1633;  98, 1405. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  B.,  99, 1676; 
00,  2132. 

Capt.  Wm.  V.  Judson,  1901.    B.,  01, 1786. 

Lt.  E.  E.  Eaymond,  1902,  03, 1272. 

Capt.  J.  B.  Cavanaugh,  1903-07.  E.,  03,  1228; 
04, 1782;  05, 1343,  1364, 1384;  06, 1269;  07, 1357. 

Capt.  H.  B.  Ferguson,  1908-10.  E.,  08,  1414; 
09, 1401;  10, 1548. 

Lt.  Col.  G.  D.  Fitch,  1911-.  B.,  11,  1687;  13, 
1904. 

Assistants: 

Gavin  B.  Yuille.    E.,  76,  499. 

C.  B.  Percy.  E.,  89,  1401;  90,  1655;  91,  1739, 
1764, 1766;  98,  1419. 

N.  A.  yuille.    B.,  OS,  1369. 

D.  M.  Andrews.    B.,  05, 1371. 

OPEEATIONS. 

1878-79.  Snag  boat  purchased,  by  which  320 
logs  removed;  dam  built  at  "Cut-off,"  79, 104,  827, 
829. 

1879-80.  Completion  of  dam  across  "Cut-off;" 
3  chutes  closed  at  Haynes  Isld.;  partial  closure  of 
chutes  at  Erwins  Bar,  Hobbs  Bar,  and  Yellow 
Jacket  Bar,  and  the  removal  of  490  snags,  80, 1084. 

1880-81.  Completion  of  imp.  Gardners  Isld., 
Coxs  Bar,  Hadnots  Bar,  Three  Chutes,  and  bar 
below  Cut-off,  81, 186, 1201. 

1881-88.  Eepair  of  dam  at  Cut-off  and  Hobbs 
Isld.;  completion  of  dam  at  Gardners  Isld.,  83, 
1279. 

1883-84.  Eemoval  of  overhanging  trees  and 
snags,  84, 1201. 

1884-85.    Eemoval  of  snags  and  logs,  85, 1306. 

1885-86.  Eemoval  of  snags  and  logs  and  clos- 
ing l.-w.  chute  by  brush  dam  near  Gardners  Isld., 
86, 1171. 

1886-87.  Eemoval  of  obstr.  between  mouths 
of  the  Alabama  and  Tallapoosa  Es.,  87, 1288. 

1887-88.  1,333  logs  and  snags  removed  from 
Chan,  and  633  overhanging  trees  cut  from  banks, 
88  1188 

1888-89.  2,200  logs  and  snags  and  1  wreck  re- 
moved from  Chan.;  4,730  trees  and  stumps  removed 
from  banks,  89, 1401. 

1889-90.  1,706  logs  and  snags  removed  from 
chan.;  4,111  trees  and  stumps  removed  from  banks; 
repairs  to  snagging  plant,  90, 1656. 

1890-91.    Snagging  continued,  91,1739. 

1891-93.  962  snags,  25  bowlders,  1,550  c.  y. 
gravel,  removed  from  chan.;  2,710  trees  cleared 
from  banks,  and  181  1.  f.  of  r.  and  brush  i.  built, 
98, 1420. 

1898-93.  About  3,000  obstr.  removed,  4,281 
1.  f.  dams  built,  and  75  1.  f.  rebuilt;  336  1.  f.  shore 
protection constrd.,  and  230  bowlders  removed  from 
banks  and  stream,  93, 1721. 

1893-94.  80  1.  f.  old  dams  torn  out,  6,666  1.  f. 
dam  constm.  in  progress,  043  s.  y.  shore  protection 


*  Allotment. 

1  In  the  discretion  of  the  Sec.  of  War  tliis  sum  may  be  expended  to  include  Alabama  and  Coosa  Es 
Montgomery  to  Wetumpka. 


6M    INDEX  TO  EEPOETS,  CHIEF  6P  ENGINEERS,  V.  S.  ABMY,  1S66-1S12. 


oonstrd.,  1,444 1.  f.  bar  protection  constrd.,  and  1,881 
obstr.  removed,  94, 1282. 

1894-95.  4,530  1.  f.  dikes  under  repair  and 
constrn.,  4,085  s.  y.  shore  protection  under  constm. 
and  repair,  and  about  800  obstr.  removed,  95, 1667. 

1895-96.  About  1,000  obstr.  and  part  of  a 
wreck  removed:  dikeconstm.  and  repair  in  progress, 
96, 1400, 1401. 

1896-97.  2,498  obstr.  and  wreck  of  flatboat 
removed,  2,205  1. 1.  dike  built,  and  repairs  made  to 
U.S.  craft,  97,  1636,  1637. 

1897-98.    About  3,000  obstr.  removed,  98, 1408. 

1898-99.  About  670  snags  and  other  obstr.  re- 
moved, 99, 1678. 

1899-00.  Over  3,000  snags  and  other  obstr.  re- 
moved, 00, 2133. 

1900-01.  916  snags  and  other  obstr.  removed; 
dr.  boat  with  dipper  capacity  of  IJ  c.  y.  nearly  com- 
pleted, 01, 1786. 

1901-03.  892  snags  and  other  obstr.  removed; 
dr.  boat  completed  and  towed  to  Montgomery, 
Ala.,  03, 1272. 

1903-03.  1,332  snags  and  other  obstr.  removed, 
03, 1228. 

1903-04.  1,441  snags  and  other  obstr.  removed, 
04, 1783. 

1904-05.  1,056  snags  and  other  obstr.  removed, 
05, 1343. 

1905-06.  971  snags  and  other  obstr.  removed; 
42,689  c.  y.  dr.  from  chan.  through  bars;  1  pile 
driver  barge  constrd.  by  hired  labor;  towboat 
John  Mills  (name  changed  to  Alabama)  reconstrd., 
06, 1200. 

1906-07.  329  snags  and  other  obstr.  removed; 
8,750  c.  y.  dr.  from  Upper  Gauses  Bar;  j.  240'  long 
constrd.at  Upper  Gauses  Bar  and  j  -partialljr  constrd. 
at  Lower  Gauses  Bar;  floating  plant  repaired,  07, 
1357. 

1907-08.  398  snags  and  other  obstr.  removed; 
43,135  c.  y.  sand  and  gravel,  280  t.  r.  and  sand,  8 
piles  and  18  sunken  logs  removed  from  chan.,  and 
2,775 1. 1.  of  js.  built  and  278 1.  f.  repaired  at  different 
points  on  the  K.,  08,  1414. 

Installation  of  boilers  in  snag  boat  completed; 
4  creosoted  barges  delivered,  and  constr.  of  15" 
hydraulic  dr.  60%  completed,  08, 1415. 

1908-09.  1,149  snags  and  other  obstr.,  and 
23,929  c.  y.  sand  and  gravel  removed  from  chan.; 
Dam  No.  2  at  Silver  Creek  Shoals,  consisting  of 
6,715  c.  y.  sand  and  gravel,  1,185  t.  St.,  and  209 
piles,  removed;  4,471 1.  1.  of  js.  built  and  1,257  1.  f. 
repaired  at  different  j)oints  on  the  E.,  09, 1401. 

New  15"  hydraulic  dr.  Pettus  completed;  other 
floating  plant  repaired,  09, 1402. 

1909-10.  The  snag  boat  Wm.J.  Twining  re- 
moved 7,421  snags  and  other  obstr.;  dipper  dr. 
removed  38,395  c.  y.  St.,  sand,  and  gravel;  5,545  1. 1. 
of  js.  built,  and  305,173  c.  y.  of  material  removed 
by  dr.  Pettus  over  170  m.  below  Montgomery,  at 
average  cost  of  12.60  c.  y.  for  dr.,  and  J6.51 1.  f.  for 
js.;  pontons  for  pipe  line  for  Pettus,  and  2  creo- 
soted barges  built,  and  snag  boat  Twining  repaired, 
10, 1548, 1549. 

1910-11.  4,366  snags  and  other  obstr.  removed, 
11,  1687.  Material  removed  from  different  locali- 
ties by  dipper  and  hydraulic  drs.  and  js.  built  and 
repaired,  given  in  tables;  new  boilers  and  stacks 
installed  in  towboat,  and  minor  repairs  made  to 
other  floating  plant,  11, 1688. 

1911-13.  Summary  of  work  done  by  snag  boat 
Wm.  J.  Twining,  13,  1904.  Work  done  by  drs. 
Autauga  and  Pettus;  cost  of  dr.,  14.9i|!  c.  y.;  is., 
J4.521.  f.,  13,1905. 

PHTSICAI,  CHARACTBEISTICS. 

General,  76,  500,  501.  List  of  bars,  shoals,  and 
reefs  in  Alabama  E.,  76,  503.  Tide  statistics,  79, 
829. 

General  w.  and  d.,  83, 1279. 


Character  of  the  banks  and  E.  bed,  79, 827;  89, 
1400;  90,  1654;  91,  1761,  1762. 

Condition  of  chan.  at  the  various  bars,  islands, 
and  shoals,  from  the  mouth  to  the  junction  of  tlie 
Coosa  and  Tallapoosa  Es.,  91, 1768. 

Details,  96, 1402-1405;  97, 1633;  98, 1408. 

Variation  of  water  level,  0.0  to  59'  at  Montgomery, 
Ala.,  03, 303. 

Geology  and  resources  of  the  Coosa  valley,  by 
U.S.  Geol.  Survey,  05, 1378, 1379. 

Max.  d.  carried  to  Montgomery,  3'  at  1.  w.,  11, 
485. 

PLANS. 

Gavin  B.  Yuille,  removal  of  snags,  logs,  etc.,  and 
constr.  of  dams  and  js.,  to  make  chan.  6'  x  150' 
m.  1.  w.,  «459,773.25,  76,  498,  602,  607. 

Capt.  Damrell,  for  an.  operations  of  snag  boat, 
$10,000  per  year,  79,  829. 

PROJECTS. 

By  Capt.  Damrell,  1876,  imp.  from  mouth,  60  m. 
above  Mobile,  to  Wetumpka,  Ala.,  323  m.;  by  re- 
moval of  logs  and  snags,  and  constr.  of  wing  dams 
and  js.,  to  give  chan.  200'  w.  and  4'  d.  at  m.  1.  w.; 
est.,  $229,741,  76,  498,  607;  85,  203. 

In  1891,  the  proj.  of  1876  having  been  completed 
at  cost  of  $172,000,  Capt.  Price  proposed  increasing 
chan.  d.  to  6';  est.,  $386,251,  91,  1740,  1765;  pro- 
vided $100,000  be  app.  an.,  and  $10,000  used  for 
mainten.,  13,  597. 

Proj.  prepared  under  au.  act  June  13, 1902,  imp. 
Coosa  and  Alabama  Es.,  6'  navigation;  est.,  $500,- 
000  and  $40,000  an.  mainten.,  04, 316, 317. 

By  Capt.  Cavanaugh,  6'  navigation,  Coosa  and 
Alabama  Es. ,  throughout  the  y  ear ;  est. ,  $10,024,706, 
Coosa  E.  between  Gadsden  and  Wetumpka,  Ala.; 
and  $1,000,000  between  Wetumpka  and  mouth 
Alabama  R.,  05,  1367.  The  BEEH.  believes  6' 
navigation,  Coosa  E.,  not  immediately  desirable, 
and  that  imp.  Alabama  E.  should  be  limited  to 
removal  of  snags  and  other  obstr.,  and  constr.  of 
works  of  regulation,  06, 1391.  Eecom.  that  water- 
power  rights  should  be  reserved  by  U.  S.,  05, 1367. 

By  Capt.  Cavanaugh,  4'  chan.,  Montgomery  to 
mouth  of  E.;  est.,  $650,000,  and  $50,000  an.  main- 
ten.,1 06, 354;  13, 698. 

Plan;  est.,  $36,000,2  with  $5,000  an.  for  mainten.; 
for  4'  chan.  through  Ala.  and  Coosa  Es.  to  We- 
tumpka, 09,  409;  11,  485;  13,  698. 

SUB  VETS. 

By  Gavin  B.  Yuille,  1875,  76,  74.    E.,  76, 499. 

Ex.  tor  6'  chan.,  moutii  to  Wetumpka,  au.  act 
Sept.  19, 1890;  made,  1890,  by  Capt.  Price,  91, 1761. 

Mmor  surs.,  94,  1282;  96,  1667;  96,  1402;  97, 
1638. 

Ex.  Coosa  and  Alabama  Es.,  Wetumpka,  Ala., 
to  mouth  of  Alabama  E.,  au.  act  June  13, 1902,  04, 
316,  318,  322.  . 

Of  Coosa  and  Alabama  Es.,  Ga.  and  Ala.,  with 
view  to  securing  6'  navigation;  K.,  Capt.  Cava- 
naugh,' 05,  329,  1364,  1384. 

Ex.  for  4'  navigation,  mouth  to  Montgomery  and 
from  Montgomery  to  Wetumpka  (on  Coosa  E.), 
au.  act  Mar.  3,  1905;  made,  1906;  E.,  Capt.  Cava- 
haugh,'  06, 354. 

Of  Alabama  and  Coosa  Es.,  Montgomery  to 
Wetumpka,  Ala.,  au.  act  Mar.  2, 1907,  08, 393. 

Pre.  ex.  and  sur.,  Alabama  and  Coosa  Es.,  be- 
tween Montgomery  and  Wetumpka;  E.,  Capt. 
Ferguson,  1908;  plan  and  est.  presented,'  09, 409. 

Ex.  and  sur.  with  view  to  constr.  of  lock  and 
dam  between  Montgomery  and  Selma,  au.  act 
Feb.  27, 1911  (E.  to  come),  13, 606. 

Detailed  sur.  made  from  m.  277J  to  m.  286  above 
mouth,  13, 1905. 

Maps.2    84, 1202;  94, 1280;  95, 1668. 


I  H.  D.  378,  69th,  1st. 
'  H.  D.  1089, 60th,  2d. 


3  H.  D.  219, 68th,  3d. 


rfeee  pp.  14-22  for  "I 
Lexplanatlons,  etcj 
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TALLAPOOSA  RIVER,  ALA.  AND  GA. 


AFFROFKIATIONS. 

1882,  $15,000,  83,  999. 

10,000,  84, 1191. 

7,500,  86, 1173. 

7,500,88,1185. 

4,000,  90, 1651. 


1884, 
1886, 
1888, 
1890, 


Total,     44,000 

COMMERCE. 

In  1893  not  believed  that  any  C.  benefit  would  be 
derived  by  continuing  the  imp.,  93, 1724. 

ENGINEERS. 

Chiel  of  Engineers.  R.,  80, 141;  81, 189;  83, 
192;  84,  200;  86,  203;  86,  201;  87,  169;  88,  166; 
89,  182;  90,  165;  91,  206;  93,  201;  93,  223;  10, 
460;  11,490;  12,605. 

In  charge: 

Maj.  A.  N.  Damrell,  1880-85.  R.,  81,  1223;  83, 
998'  84  1189. 

c'apt.'R.  L.  Hoxie,  1885-89.  R.,  85,  1307;  86, 
1172;  87,  1285;  88, 1184. 

Capt.  P.  M.  Price,  1889-93.  R.,  89,  1396;  90, 
1649;  91,  1741;  93, 1422;  93, 1723. 

Capt.  H.  B.  Ferguson,  10,  435. 

Mai.  H.  Jervey,  11,  464. 

Lt.  Col.  G.  D.  Fltcb,  13, 572. 

Assistants: 

G.  B.  Yuille.    R.,  81, 1224. 

C.  B.  Percy.    R.,  89, 1398;  90, 1650;  93, 1423. 

OPERATIONS. 

1883-84.  2,086  logs  and  snags  and  34  over- 
banging  trees  removed,  84, 1190. 

1884-8S.  New  snag  boat  with  steam  capstan, 
etc.,  built  and  a  limited  amount  of  work  done,  86, 
1307. 


1886-86.  2,423  snags,  logs,  and  trees  removed, 
clearing  12  m.  of  R.,  86, 1172. 

1886-87.  4,053  logs,  snags,  and  trees,  and  33 
c.  y.  r.  removed  from  chan.;  320  1.  f.  of  tempo- 
rary dam  work  built,  87, 1286. 

1887-88.  2,510  logs  and  snags  and  41  c.  y.  marl 
removed  from  chan.  and  214  overhanging  trees  cut 
from  banks,  88, 1185. 

1888-89.  2,124  logs  and  snags  removed  from 
chan.,  and  4,293  overhanging  trees  from  banks,  89, 
1398. 

1889-90.  1,184  logs  and  snags  and  1  sunken 
ferryboat  removed  from  chan.  and  564  overhanging 
trees  cut  from  banks,  90, 1660. 

1891-93.  186  snags  removed  from  chan.  and 
67  trees  cleared  from  banks,  93, 1423. 

PHYSICAL,  CHARACTERISTICS. 

Description  of  the  R.,  81, 1224. 
Character  of  the  R.  bottom  and  banks,  89, 1397; 
90, 1649. 

PROJECTS. 

By  Maj.  Damrell,  1881,  imj.  from  foot  of  Tallassee 
Reefs  to  mouth,  48  m.,  givmg  3'  x  60'  in  soft  rock 
cuts,and  200'  inopenR.,by  removal  of  snags,  logs, 
and  similar  obstrs. ;  bank  protection,  dike  and  wing- 
dam  oonstr.;  and  gravel  and  soft-rock  excavation; 
est.,  $40,126,  81, 1230;  87, 1285.  Up  to  1890  $44,000 
expend,  on  imp.  over  the  orig.  est.,  being  due  to 
insufficient  app.,  90, 1649. 

SURVEY. 

Au .  act  June  14, 1880;  made,  1881,  by  Maj.  Damrell, 
81, 1223. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Talla- 
poosa R.,  in  connection  with  Etowah  and  Coosa  R-, 
with  view  to  imp.  for  navigation,  etc.,  10,  460;  11, 
490  (R.  to  come),  13, 60S. 
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COOSA  RIVER,  ALA.  AND  GA. 


(Note. — Coosa  R.  is  formed  at  Rome,  Ga.,  by  junction  of  Oostenaula  and  Etowah  Rs.;  it  flows  sw.  to  its 
junction  with  the  Tallapoosa  and  Alabama  Rs.,  325  m.  Length  under  imp.  about  211  m.  Proj.  covers 
section  from  Rome,  Ga.,  to  mouth.  Coosa  R.  has  always  been  navigable  for  light  draft  packets— Rome  to 
Greensport  (162  m.),  but  1  low  lift  lock  being  needed.  Greensport  to  Wetumpka  (142  m.)  locks  and  dams 
required,  in  conjunction  with  works  of  contraction  and  chan.  excavation  to  permit  navigation.  We- 
tumpka to  junot.  of  Tallapoosa  R.  navigable  at  all  stages,  13, 600.) 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1876-1912 
1870-1900 
1901-1912 
1901-1912 
1893-1912 

b 

1983,700.00 
830,039.00 
414,000.00 
200,777.33 

c 
d 

Coosa  R.,  between  Rome,  Ga.,  and  East  Term.,  Va.  &  Ga.  RR.  br 

Coosa  R.,  between  Wetumpka  and  East  Term.,  Va.  &  Ga.  RR.  br 

Total 

2,428,516.33 

636    INDEX  TO  REPORTS,  CHlEF  OF  BiSTGINEERS,  U.  S.  AEMY,  1866  1912. 

Part  (a),  Q-53         Coosa  River— Appropriations. 


Coosa 

1876, 
1878, 
1879, 
1880, 
1881 
1882; 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


B.,  Ala.  and  Ga.: 

$30,000,  77,91. 

75,000,  78,104,763. 

45,000,79,141,1271. 

75,000,80,1690. 

60,000,  81,1873. 

83,700,83,1857. 

50,000,84,1656. 

46,000,86,1167. 

60,000,  88,1180. 
150,000,90,1644. 
130,000,93,1427,1430. 
110,000,95,1674,1678. 

60,000,  96,1417,1422. 

20,000,99,1687. 


1907,   *  $2,000,  07,1362. 
1909,      *2,000,  09,  1405. 


(Less  $10,000  trans,  to 
upper  division  of 
B.,  and  inol.  $455.82 
from  sales,  $404,- 
465.82,  13, 1911.) 


» $414, 000 


$983,700 


Coosa  B..  between  Borne,  Ga.,  and 
East  Tenn.,  Va.  &  Ga.  ER.  br.: 

1902,    >  $35, 000,  03,  292,  1276. 
1902,     2  10, 000,  03,  292,  1276. 

1904,  *7,600,  04, 1787. 

1905,  26,000,05,1348. 

1907,        60,000,  07, 1360;  13, 1909. 
1909,     *  40,  OOn,  09, 1404;  13,  1909. 

(     3  52,5001 
1910^    4  120,000UO,  1552. 
6  75,000) 


1911^ 
1912 


4  121,0i!»iH-,    ipqo 
6  160, 000/ -^^'^ 

6  20,000\i„    ,gng 
'124,000/      '- 


(Less  $7,166.80  trans, 
to  Oostenaula  and 
Coos'awattee  Rs., 
and  $4,000.00  trans, 
to  lower  section, 
and  incl.  $1,448.05 
from  sales,  $820,- 
331.25,  13,  1909, 
1910.) 

Coosa  B.  between  Wetumpka  and 
East  Tenn.,  Va.  &  Ga.  BR.  bi.: 

1890,   $150, 000,  90,  1644. 
1892,     100,000,93,1427,1430. 
1894,     110, 000,  95, 1674, 1678. 
1896,       60, 000,  96, 1417,  1422. 


Coosa  B 

.,  Ala.  and  Ga.,  operation  and  care 

of  canals: 

1890, 

$326.  42 

1891, 

2,630.67 

1892, 

6,137.49 

1893, 

9,366.56 

1894, 

3,418.16 

1895, 

3,982  66 

H.  D.  421,  57tli,  2d. 

1896, 

8,797.12 

1897, 

6,137.92 

1898, 

2,281.98 

1899, 

7,141.60 

1900, 

6,907. 16 

1901, 

8,510.75  01,1792. 

1902, 

42,106.40,03,1279. 

1903, 

22,638.72,03,1235. 

1904, 

6;672.81,04,1792. 

1906, 

8,442  57,05,1351. 

1906, 

9,016.35,06,364. 

1907, 

11,444.11,07,1364. 

1908, 

16,037. 14,  08, 1420. 

1909, 

6,218.84,09,1405. 

1910, 

6,064.20,  10,1554. 

1911, 

3,777.92,  11,1696. 

1912, 

5,919.78 

13, 1913. 

200.777.33 

(Grand  total,  less 
$7,156.80  trans,  to 
Oostenaula  and 
Coosawattee  Bs.and 
$10,000  to  upper  di- 
vision of  R.,  and 
$4,000.00  trans,  to 
lower  R.  and  incl. 
$1,903.87  from  sales, 
$2,208,487.07,  13, 
1909-11.) 


Grand  total 2,428,516.3: 


Part  (b),  Q-52 


Coosa  Biver,  Ala.  and  Ga. 


APPEOPBIATIONS.    (See  preceding.) 

COMMEBCE. 

Important,  71,  664,  570;  73,  640;  75,  ii,  663;  79, 
1270. 

C.  necessity  for  imp.;  value  of  timber  lands  and 
coal  and  iron  deposits;  natural  importance  of  the 
work,  88, 1181;  90, 1660,  1665,  1673. 

Description  of,  99, 1692;  00,  2146. 

CONTRACTS. 

1893.  F.  Baldwin,  1891-92,  900  o.  y.  out  St.;  an- 
nulled, 93, 1731.  Rodgers,  Haller  &  Farrel,  2  con- 
crete mixers,  $760;  1  horizontal  engine,  $360.  T. 
Carlin's  Sons,  1  cement  elevator,  $153.60:  2  cages  for 
elevator,  $106.60:  1  gravity  hoisting  drum,  $205. 
Ryan-Macdonald  Manf.  Co.,  12  dump  oars  for  con- 
crete, $936;  4  dump  cars  for  sand,  $252;  4  dump  cars 
for  broken  St.,  $292.    93, 1733. 

1895.  Sinclair  &  Babson,  18,000  bbls.  cement, 
$2.89  and  $2.72  per  bbl.,  95, 1079. 


ENGINEERS. 

Chief  of  Engineers.    R.,  70,  31,  63;  71,  64, 

561;  73,  69;  77,  90;  78, 104;  79, 106, 140;  80, 140, 
188;  81,189,255;  83,248;  83,266;  84,256;  85,201; 
86,200;  87,168;  88,156;  89,180,185;  90,162,167; 
91,207,208,210;  93,202;  93,224;  94,206;  95,233; 
96, 205;  97, 261;  98, 257;  99, 300, 301;  00, 341, 342. 

Boards: 

Convened,  Nashville,  Tenn.,  Aug.  26,  1896,  by 
S.  0.  No.  21,  Aug.  3, 1896,  tor  consideration  of  proj. 
forconstr.ofLookNo.4.  B.,  96, 1423.  (Maj.F.A. 
Maian,  Maj.  W.  L.  Marshall,  and  Capt.  John 
B'iddle.) 

Convened,  Baltimore,  Md.,  Jan.  5,  1897,  by  S.  0. 
Nos.  42  and  48,  H.  Q.  C.  E.,  Nov.  19, 1896,  and  Dec. 
29, 1896,  respectively,  to  consider  and  B.  on  imp.  of 
Coosa  B.  between  Wetampka,  Ala.,  and  the  East 
Term.,  Virgtoia  &  Georgia  RE.  br.  B.,  97,  1660 
(Col.  P.  C.  Hains,  Maj.  R.  L.  Hoxle,  Maj.  Wm.  T. 
Rossell,  and  Lt.  W.  E.  Craiglull.) 


*  Allotment. 

1  $10,000  to  be  expended  on  Oostenaula  and  Coosa- 
wattee Rs. 
'  Trans,  from  lower  section. 
8  Imp.  between  Rome,  Ga.,  and  Lock  No.  4. 


<  Look  and  dam  at  Mayos  Bar,  near  Rome,  Ga. 
» Lock  in  Dam  No.  4,  and  site  for  Dam  No.  5. 
•  Rome,  Ga^  and  Dam  No.  4,  Ala. 
'  Lock  and  Dam  No.  4,  and  Dam  No.  5. 
'  $10,000  trans,  to  upper  division  of  E. 


rSee  pp.  14-22  for  1 
Lexplanations,  etc.J 
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In  charse: 

Maj.  C.  B.  Reese,  1870.    70,  63. 

Capt.  A.  N.  Damrell,  1870.    70,  63. 

Cof.  J.  H.  Simpson,  1870.    R.,  71,  661. 

Maj.  W.  MoFarland,  1871-75.  K.,  73,  602,  516; 
75,n,  661. 

Capt.  W.  R.  King,  1877-85.  B.,  77, 597;  78,762; 
79, 1269;  (Maj.),  80, 1689;  81, 1870;  8S,  1855;  83, 
1501;  84, 1654. 

Capt.  R.  L.  Hoxie,  1885-89.  K.,  85,  1301;  86, 
1165;  87, 1281;  88, 1178. 

Capt. P. M.Price,  1889-93.  K., 89,1389,2797;  90 
1640, 1658;  91.  1743, 1753;  93,  1424;  93, 1724. 

Maj.  F.  A.  Mahan,  1893-98.  R.,  94,  1285,  1286, 
1291;  96, 1670,  1671,  1674;  96, 1407, 1418;  97, 1642, 
1647;  98, 1413, 1418. 

Capt.  C.  A.  P.  Plagler,  1899-.  R.,  99, 1682, 1689; 
00,  2137,  2143. 

Assistants: 

H.  C.  Fillebrown.    B.,  71, 564. 
.    J.C.Long.    E.,  73, 536. 

B.  W.  Frobel.    R.,  75,  li,  662. 
R.C.  McCaUa.    B.»78,763. 

U.  W.  L.  Marsliall.    B.,  77,  697;  78,  763;  79, 
1269;  80, 1690. 
D.  M.  Andrews.    R.,  89, 1391;  90, 1643. 

C.  Firth.    B.,  90, 1674;  91, 1748;  93, 1428. 
Lt.  W.  E.  CraighiU.    B.,  93, 1726. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Simpson,  1871,  completion  of  sur.,  S6,000 
71, 563. 

By  H.  C.  Fillebrown,  1871,  removing  obstr.  from 
R.,  77  m.,  Greensport  to  Selma,  Rome  &  Dalton 
RR.  crossing,  $278,484.50,  71,  570-672. 

By  Maj.  McFarland,  1872,  phan.  tor  vessels  draw- 
ing 3',  from  Greensport  to  Wetumpka,  134  m., 
$2,340,746.75,  73,  605;  from  Wetumpka  to  Selma 
Rome  &  Dalton  RR.  crossing,  $1,923,020,  73, 607. 

By  Maj.  McFarland,  1874, 4'  cban.,  Rome  to  Wills 
Creek,  $180,000, 76,  ii,  662. 

By  B.  W.  Frobel,  1876,  ohan.  4'  x  80',  Rome,  Ga., 
to  moutb  of  Great  Wills  Creek,  120  m.,  $81,679,  75 
ii,  664-668. 

By  J.  C.  Long,  1872,  Chan,  from  near  Wilsonville 
to  Greensport,  94  m.,  $470,668,  73,  543. 

By  Lt.  Marshall,  1877,  3'  Chan.,  Selma,  Rome  & 
Dalton  RR.  br.  to  Greensport,  $313,000,  77,  598. 

By  Lt.  Marshall,  1878,  dams,  locks,  and  riprap- 
ping  at  Whistenants  and  Ten  Isld.  Shoals,  $155,- 
616.23,  78,  766. 

By  Capt.  King,  1879,  completion  of  existingproj., 
$402,347,  79, 1271. 

LEGAL  PBOCEEDEVGS. 

Title  to  land  at  Lock  No.  31  obtained  by  con- 
demnation proceedings,  1893,  93, 1730. 

OBSTBUCTIONS. 

Br.  obstr.  navigation,  89, 2797. 

OPERATIONS. 

1876-77.  Begmi  at  Horseleg  Shoals,  near 
Rome,  77, 597. 

1877-78.  At  various  shoals  between  Rome  and 
Greensport,  79, 140, 1269. 

1879-80.  1,039  0.  y.  r.  excavated  from  chan.; 
6,124  c.  y.  r.  quarried;  3,714  c.  y.  r.  placed  in  dams; 
3,350  c.  y.  gravel,  etc.,  excavated;  12,756  o.  y.  earth 
embankment  raised,  80, 1689. 

1880-81.  4,219  c.  y.  masonry  laid;  1,362  c.  y.  st. 
quarried;  1,945  c.  y.  solid  and  12,645  c.  y.  loose  r. 
excavated;  7,040  c.  y.  earth  embankment  raised, 
81  1872  " 

1881-83.  3,154  c.  y.  masonry  laid;  610  c.  y.  di- 
mension St.  cut;  9,191 0.  y.  st.  quarried,  and  14,312 
c.  y.  St.  placed  in  dams  and  locks;  10,898  o.  y.  earth 
and  gravel  placed  in  d^ms  and  embankments;  740* 
cribbing  built,  83, 1856. 

1883-83.  7,686  c.  y.  st.  out  and  quarried;  18,597 
c.  y.  St.  and  gravel  placed  in  riprap  dams;  359  c.  y. 


solid  r.  excavated;  1,140  c.  y.  loose  r.  and  gravel  ex- 
cavated; 2,106  c.  y.  earth  excavated,  83, 1502. 

1883-84.  634c.  y.st.andgravelplacedinriprap 
dams;  1,169  c.  v.  solid  r.  excavated;  474  e.  y.  gravel 
etc.,  excavated;  lock  gates  for  Lock  No,  1  com- 
pleted, 84, 1655. 

1884-85.  6,363  c.  y.  st.  cut;  4,406  c.  y.  st.  built 
into  locks;  1,922  c.  y.  st,  built  into  rubble  dams; 
3,093  c.  y.  solid  r.  excavated;  9,846  c.  y.  earth  exca- 
vated, 86, 1302. 

1885-86.  1,055  c.  y.  St.  quarried  and  dressed 
143  c.  y.  solid  r.  excavated  from  chan.,  86, 1166. 

1886-87.  Progress  on  1.  and  d.  constr.  at  Ten 
Isld.  Shoals,  and  at  Lock  and  DamNo.  4,  87, 1282, 

1887-88.  Constr.  of  Lock  and  Dam  No.  4  con- 
tinued, 88, 1180. 

1888-89.  8,683 c.y.drd.;  306 c.y. looser. and  90 
0.  y.  solid  r.  removed;  1,828  c.  y.  masonry  and  con- 
crete laid;  3,306  0.  y.  St.  quarried,  and  268  logs  and 
snags  removed,  89, 1392. 

1889-90.  Lock  No.  1  completed  and  opened  to 
navigation;  operations  continued  upon  Locks  Nos, 
2  ana  3;  obstra.  removed  fr.  between  Locks  1  and  2^ 
90, 1643, 1644. 

1890-91.  Lock  No.  2  completed;  operations 
continued  upon  Lock  No.  3;  work  begun  upon  Lock 
No.  4;  excavation  of  chan.  through  Lonnergan  Reef 
in  progress,  91, 1746. 

1891-93.  Upper  section,  between  Rome  and 
the  East  Tennessee,  Virginia  &  Georgia  RR.  br.;  Re- 
pairs to  dam  at  Lock  No.  3,  and  guide  crib  above  the 
lock  filled  with  St.;  222 1.  f.  St.  dam  built  at  foot  of 
Wood  Isld.- 1,096  c.  y.  r.  removed  from  the  ohan.  at 
Lonnergan  Reef,  and  timber  guide  cribs  built;  dam 
abutment,  cofferdam,  and  lock  house  completed  at 
Lock  No.  4,  93, 1426, 1426.  Lower  section,  between 
Wetumpka,  Ala.,  and  the  East  Tennessee,  Virginia 
&  Georgia  RR.  br.:  Erection  and  preparation  of 
plant  and  commencement  of  r.  excavation  in 
constr.  of  lock  at  Wetumpka,  93, 1428. 

1898-93.  Constr.  of  Look  No.  4  in  progress; 
3,208  c.  y.  r.  excavated  at  Box  ShoaJs;  repair  and 
constr.  of  Lock  No.  31  in  progress,  and  6,268  c.  y. 
r.  excavated  at  the  head  of  the  lock,  93, 1728, 1732. 

1893-94.  Constr.  of  Lock  No.  4  in  progress  and 
chan.  at  Box  Shoals  d.,  94,  1287,  1288;  constr.  of 
Lock  No.  31  continued,  ajid  14,505  c.  v.  excavated  in 
the  vicinity  of  the  look.  A  RR.  also  built  to  connect 
the  site  of  the  lock  with  the  head  of  the  rapids  ,94, 
1294. 

1894-96.  Work  continued  on  Lock  No.  4,  95, 
1672;  repairs  made  to  wing  and  training  dams  at 
Horseleg  Shoals,  and  obstr.  removed;  blasting  and 
drg.  done  between  Locks.  Nos.  3  and  4,  95,  1673; 
work  on  Lock  No.  31  continued,  and  8,199  c.  y.  r. 
excavated  above  the  look,  95, 1675, 1676. 

1895-96.  Work  at  Lock  No.  31  continued,  and 
11,131  c.  y.  r.  excavated  from  chan.  above,  96, 1420, 
1422. 

1896-97.  Repairs  made  to  dam  No.  4,  and 
preparations  for  work  at  Lock  No.  4  made;  6,542 
c.  y .  drd.  from  the  chan.,  and  some  blasting  done  at 
Box  Shoals,  97,  1645;  works  of  constr.  removed 
from  Lock  No.  31,  97, 1648. 

1897-98.  Dam  constr.  in  progress  at  Horseleg 
Shoals;  drg.  was  done  at  and  obstrs.  removed  from 
the  chan.  at  Shorters  Isld.  and  Mayos  Bar;  sand  and 
gravel  for  concrete  were  drd.,  and  the  chan.  at  the 
head  of  Box  Shoals  drd.;  the  constr.  of  Lock  No.  4 
was  continued,  98, 141,5, 1416. 

1898-99.  1,040  1.  f.  dam  built  at  Horseleg 
Shoals;  blasting,  drg.,  and  building  dams  between 
Looks  Nos.  3  and  4,  99, 16&5. 

1899-00.  1,305 1.  f .  dam  built  at  Lonnergan  Reef ; 
640  1.  f.  built  at  Whiteside  Bar,  and  blasting,  drg., 
and  building  dams  between  Locks  Nos.  3  and  4 
1900,  2140,  2141. 

PHYSICAL  CHABACTBBISTICS. 

Description  of,  71, 563,  570;  73, 602,  536,  540;  77, 
698;  78,  763;  90,  1659-1666,  1669;  91,  1744;  98, 
1413, 1418;  99, 1688.  .... 

Character  of  banks  and  slope  of  R.  bed,  89, 1390. 

Description  of  the  locality  surv.  for  Looks  Nos.  9 
and  10  in  1898-1899,  98, 1420. 
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PLAXS.    (See  Estimates  and  Projects.) 

By  Capt.  Damrell,  1880,  Selma,  Kome  &  Dalton 
ER.  Tai.  to  city  of  Wetumpka,  Ala.,  system  of  Is., 
ds.,  short  stretches  of  canal,  and  removal  of  rs. 
from  Chan,  at  various  points:  est.,  $2,649,949,  81, 
1222. 

PROJECTS.    (See  Estimates  and  Flans.) 

For  version  of  proj.  up  to  1912,  see  Q  42(b), 
Projects. 

By  Capt.  King,  1877,  imp.  Greensport  to  Selma, 
Borne  &  Dalton  EE.  br.  by  excavation  of  chan.  4'  x 
80'  at  extreme  I.  w.,  and  by  a  system  of  Is.  and  ds. 
around  Ten  Isld.  Shoals;  est,  1660,663,  77,  598; 
81, 1871;  87, 1281. 

By  Capt.  King  and  Lt.  Marshall,  1878,  ds.  and 
Is.  at  Whistenants  Mill  aud  Ten  Isld.  Shoals;  est. 
S156,616.23,  78,  766. 

Est.  of  the  cost  of  this  work  increased  from  time  to 
time  on  account  of  inadequate  app.  and  modifica- 
tions of  the  original  proj.,  consisting  maioly  of  the 
adoption  of  a  better  quality  of  work  for  the  looks, 
cut-st.  masonry  being  substituted  for  wooden  cribs. 
In  1889,  est.  for  completion  was  $225,000,  making  a 
total  est.  $748,700.    89, 1390, 1391:  13,  602. 

By  Capt.  Price,  1889,  imp.,  rapids  at  Wetumpka 
to  imps,  already  completed  above  the  Ten  Islds., 
giving  a  complete  system  of  slack-water  navigation, 
with  a  minimum  chan.  d.  of  6' ;  by  removal  of  r.  and 
the  constr.  of  27  Is.  and  ds.,  the  Is.  to  be  52'  x320' 
between  miter  sills;  est.,  $6,074,913,  90,  1670,  1672, 
1677, 1686. 

In  1890,  est.  for  completion  of  the  imp.  between 
Eome  and  the  East  Tennessee,  Virginia  &  Georgia 
EE.  br.,  exclusive  of  the  app.  of  1890,  was  $971,840, 
90, 1641, 1642, 1644. 

For  prior  projs.  see  90, 1667,  1668. 

Act  Sept.  19,  1890,  making  an  aggregate  app.  of 
$300,000  for  imp.  of  the  Coosa  E.,  fixed  the  dimen- 


sions of  the  Is.  at  40'  w.,  with  210'  between  miter 
sills;  est.  for  completion  of  31  Is.  and  ds.,  $6,038,214, 
91, 1744, 1747, 1752. 

Congress,  1892,  removed  restnctions  as  to  sizes  of 
Is.  imposed  by  act  Sept.  19, 1890,  97, 1644. 

By  Capt.  Price,  1893,  abandonment  of  cut  st.  in 
lock  walfe  of  Lock  No.  31;  except  for  quoins,  and  for 
adoption  instead  of  a  facmg  ofooncrete,  93, 1731. 

By  BE.,  1896,  for  modification  of  constr.  of  con- 
crete floor  of  Lock  No.  4,  96, 1423. 

SURVEYS. 

By  H.  C.  FiUebrown,  1870-71,  under  direction  of 
Maj.  Beese,  Capt.  Damrell,  Col.  Simpson,  and  Maj. 
McFarland.    R.,  71, 561,  562,  564;  78, 502. 

By  J.  C.  Long,  under  direction  of  Maj.  McParland. 
R.,  72,  516,  536. 

By  B.  W.  Frobel,  1874,  under  direction  of  Mai. 
MoFarland.    R.,  75,  ii,  661,  662. 

By  E.  C.  McCalla,  under  direction  of  Capt.  King, 
and  Lt.  Marshall.    R.,  78,  762,  763. 

By  Capt.  Damrell,  79, 106. 

Detailed  sur.  of  24  m.  below  Lock  No.  3, 83, 18S6. 

Au.  act  Mar.  3, 1879:  made  by  Capt.  Damrell,  1880, 
Selma,  Bome  &  Dalton  RE.  br.  to  Wetumpka, 
Ala,,  81, 1221. 

Oi  Coosa  E.  rapids  at  Wetumpka  to  Ten  Islds., 
au.  act  Aug.  11,  1888;  made,  1889,  by  Capt.  Price, 
90, 1658, 1665. 

Sur.  of  the  proposed  sites  for  Locks  Nos.  9  and  10 
commenced,  1898,  98, 1419. 

OfTm  Isld.  Shoals,  78,764. 

90, 1644;  91, 1752;  93,  Atlas,  68,  69;  94, 1288. 

Box  Shoals,  9.3, 1726. 

St.  crushing  plant  at  Lock  No.  4,  95, 1678. 


Part  (c),  Q-5S    Coosa  River  between  Rome,  Ga.,  and  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  Bridge. 


APPROPRIATIONS.    (See  preceding  Q-S2(b).) 

COMMERCE. 

Imp.  has  resulted  in  reduction  in  rates  between 
points  on  E.  of  not  less  than  50%;  t.,  1907, 124,078 1., 
07, 368;  1910,  88,228  t.,  11,  488;  1911,  40,840  t.,  13, 
602. 

"The  approved  project  is  about  4  per  cent  com- 
pleted, resulting  in  the  construction  of  the  lowest 
lock  of  the  series,  known  as  No.  31,  exceptiilg  the 
dam  and  ^ates,  the  excavation  of  the  channel 
between  this  lock  and  the  one  next  above,  and  the 
preparation  of  data  and  plans  for  additional  locks 
and  dams. 

"As  yet  no  benefit  has  been  derived  from  this 
improvement,  and  its  value  is  entirely  dependent 
on  the  completion  of  the  entire  system. 
"The  ordmary  variation  of  the  water  surface  at 
Wetumpka  is  0  to  50  feet. 

"The  river  is  not  navigable,  and  there  is  no  com- 
merce between  Wetumpka  and  the  East  Tennessee, 
Virginia  &  Georgia  Bailroad  bridge."    13, 603. 

CONTRACTS. 
1011.    Brewer  &  Jones,  sand,  65$  c.  y.,  gravel 

SH  c.  v.;  Southern  States  Portland  Cement  Co., 
35,000  bbls.  Portland  cement,  514!  sack  at  Look,  Ala., 
45$  sack  at  Rome,  Ga.;  Brewer  &  Jones,  6,000  o.  y. 
sand,  95$  c.y.,  11, 1693. 

ENGINEERS. 

Chief  o(  Engineers.  R.,  01,  362;  03,  291;  03. 
304;  04,  318;  06,  326,  329,  1351;  06,  351;  07,  367; 
08, 389;  09, 406, 409;  10, 456;  11, 486;  13,  600. 

Boards.  Convened,  Montgomery,  Ala.,  Nov.  14, 
1904,  for  consideration  of  imp.  of  Coosa  R.;  decision 
that  further  prosecution  of  existing  proj.  for  Is.  and 
ds.  be  abandoned,  but  that  partly  constr.  dam  at 


Lock  No.  4  be  completed,  with  revisions  (Lt.  Col. 
D.  W.  Lockwood,  Lt.  C^l.  R.  L.  Hoxie,  Capt.  C.  W. 
Kutz),  05, 1386-1391. 

In  charge: 

Capt.  W.  V.  Judson,  1901.    R.,  01, 1788. 

Lt.  B.  E.  Eaymond,  1902.    R.,  03, 1274. 

Capt.  J.  B.  Cavanaugh,  1903-07.  R.,  03,  1230; 
04,  1785;  06, 1346,  1354, 1384;  06, 1262;  07, 1359. 

Capt.  H.  B.  Ferguson,  190&-10.  R.,  08, 1416;  09, 
1403"  10  1551. 

Lt'.  Col!  G.  D.  Fitch,  1911-.    B.,  11, 1690;  13, 1907. 

Assistants: 

N.  A.  Yuille.    B.  on  sur.,  05,  1369. 

D.  M.  Andrews.    B.,  05, 1371. 

OPERATIONS. 

1900-01.  Care  of  plant  and  mainten.  of  existing 
structures,  01,  1788. 

1901-03.  Repairs  made  to  Dam  No.  4,  and 
new  hull  built  for  dr.  boat,  03, 1274. 

1903-03.  Repairs  to  Dam  No.  4  completed; 
tow  boat  Leota  rebuilt,  03, 1230. 

1903-04.  25,000  c.  y.  dr.,  53  snags  removed  and 
48  trees  cut;  900 1.  f.  cribwork  trainmg  dam  constr. 
at  Horseleg  Shoals  and  filled  with  910  o.  y.  St.,  04, 
1786. 

1904-06.  35,820  c.  y.  sand,  gravel,  and  slate  re- 
moved and  3,210 1.  f.  j.  built  and  repaired,  OS,  1346. 

1906-06.  37,335  c.  y.  removed  and  1,900  1.  f. 
dike  built  and  repaired,  06, 1262. 

1906-07.  7,000  c.  y.  sand  and  gravel  dr.  at 
Double  Isld.,  100 1.  f.  dam  built  at  Crofts  Shoals,  and 
3,000  0.  y.  sand  and  gravel  removed,  07, 1369. 

1907-08.  69,345  0.  T.  dr.  and  1,495 1.  f.  js.  built, 
08,1416. 

1908-09.  35,800  o.  y.  dr.  and  1,960 1.  f.  js.  built, 
09, 1403. 


rSee  pp.  14-22  for  1 
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1909-10.  17,500  c.  T.  dr.  and  2,300 1. 1.  j.  built, 
10, 1S5I. 

1910-11.  7,860e.y.  removed;  1,000  l.f.js.  built, 
2,233  c.  y.  filled  in  above  Dam  No.  4;  2  barges  and  2 
quarterboats  built;  preparations  lor  constr.  1.  and 
a.  at  Mayos  Bar  begun;  work  on  lock  in  Dam  No.  4 
and  site  for  Dam  No.  Sin  progress;  details  given,  11, 
1690, 1691. 

1911-ia.  2,100  c.  y.  r.  removed;  3,260  c.  y.  filled 
in  above  Dam  No.  4;  repairs  to  floating  plant;  work 
at  Mayos  Bar  1.  and  d.  E.  wall  nearly  completed, 
land  wall  75%  eoinpleted,  lockhouse  built;  at  Dam 
No.  4  and  Dam  No.  5,  concrete  floor  finished  and 
part  of  land  wall  built,  IS,  1907, 1908.  Open  chan. 
work  26%  completed;  1.  and  d.  at  Mayos  Bar  50% 
completed,  and  lock  in  Dam  No.  4,  60%  completed, 
13, 601. 

PHYSICAL  CHARACTERISTICS. 

Max.  draft  between  Rome  and  Lock  No.  4,  3', 
except  at  Horseleg  Shoals,  IJ  miles  below  Home, 
2',  13, 602. 

PRIVATE    WORK.    (See    last    paragraph    of 
Projects.) 

PROJECTS. 

Au.  act  June  13,  1902,  provides  for  expend,  of 
110,000  on  imp.  of  Ostenama  and  Coosawattee  Ks., 
03,  291. 

Lt.  Raymond  recom.,  1902,  completion  of  Lock 
No.  4,  and  that  lift  of  lock  and  height  of  dam  be 
increased  3';  also  that  dam  without  a  lock  be  built 
at  siie  proposed  for  Lock  5,  03, 1275. 

Act  Mar.  3,  1905,  au.  in  accordance  with  recom. 
of  BE.,  Jan.  4, 1905,  imp.  of  ohan.  between  Rome, 
Ga.,  and  Lock  No.  4,  and  completing  of  Lock  and 
Dam  No.  4,  06, 1347, 1391. 

Act  June  4,  1906,  au.  completion  of  dam  and 
forebay  of  Lock  No.  4  by  private  interests,  with  an 
allowance  of  2  years  for  commencement  of  work, 
06, 352. 

Act  June  25, 1910,  au.  extending  orig.  proj.,  and 
providing  lor  constr.  of  lock  at  Mayos  Bar,  near 
Rome,  Ga.;  estimate,  J241,039,i  10,  457.  Act  June 
25,  1910,  also  -au.  constr.  of  lock  in  Dam  No.  4,  in 
accordance  with  plan  printed  in  H.  Doc.  No.  1421, 
60th  Cong.,  2d  sess.;  est.,  S282,000;  and  acquisition 
of  site  for  Dam  No.  5,  recom.  to  be  placed  at  Choc- 
colocco  Shoals,  est.  S134,000,  10,  457, 


Increase  in  est.  for  completion  of  projs.,  13,  602. 

As  given  in  an.  B.,  1912,  orig.  proj.  au.  Aug.  14, 
1876,  covered  section  from  Bx>me,  Ga.,  to  Willis 
Creek,  Ala.;  est.,  8180,000;  provided  for  crib  and 
timber  look  32'  x  200'  with  3' lilt,  and  for  excavating 
4'  Chan.  Act  June  14, 1880,  app.  funds,  presumably 
based  on  est.  of  1878,  of  $155,616.23,  for  3  locks, 
Greensport  to  Woods  Isld.,  at  foot  of  Ten  Isld. 
Shoals,  40'  x'210',  with  extreme  1.  w.  d.  of  4'  on 
miter  sills,  together  with  3'  chan.  between  Locks 
1  and  3.  Act  Sept.,  19,  1890,  au.  6  Is.  and  ds.  from 
and  including  No.  4,  to  the  East  Tennessee,  Vir- 
ginia &  Georgia  RR.  br.  Plan  called  for  Is.  52'  x 
280',  but  the  act  au.  40'  x  210'.  The  plan  also  recom. 
connecting  chan.  4'  x  100',  extreme  1.  w.,  at  total 
est.  of  $1,160,491— lor  the  entire  imp.,  $1,496,107.23. 
Act  July  13,  1892,  modified  act  Sept.  19,  1890,  re- 
moving restrictions  as  to  size  ol  Is.  Act  Mar.  3, 1905, 
restricted  imp .  of  upper  Coosa  for  mainten.  of  chan. 
between  Rome,  Ga.,  and  Lock  4,  Ala.  Act  Mar.  2, 
1907,  au.  both  imp.  and  mainten.  by  open-chan. 
work  between  Rome  and  Lock  4.  Act  June  25, 
1910,  au.  lock  in  Dam  No.  4,  at  est.  of  $282,000,  and 
acquisition  of  site  for  Dam  No.  5,  Ala.,  recom.  to  be 
placed  at  Choccolocco  Shoals  (est.,  $134,000).  Same 
act  au.  lock  40'  x  272',  with  9'  lilt,  at  Mayos  Bar, 
near  Rome,  Ga.,  est.  of  $241,039.  Act  Feb.  27, 1911, 
app.  for  continuing  constr.  pf  lock  in  Dam  No.  4, 
and  for  constr.  of  dam  No.  5.  Same  act  au.  raising 
Dam  No.  4,  3'  more,  to  provide  for  development  of 
waterpower  (franchise  granted  to  Ragland  Water 
Power  Co.,  work  to  be  paid  by  them,  to  be  done 
under  supervision  of  U.  S.  coordinately  with  U.  S. 
imps.),  IS,  600,  601.- 

STJBVETS. 

Au.  act  June  13, 1902;  made  by  Capt.  Cavanaugh 
for  6'  navigation  in  Coosa  and  Alabama  Rs.  (imp.  m 
manner  indicated  not  deemed  advisable), 2  04,  322; 
05,  329, 1351. 

Pre.  ex.  and  sur.,  au.  act  Mar.  2, 1907,  of  Horseleg 
Shoals,  near  Rome,  Ga.,  for  1.  and  d.;  Rs.,  Capt. 
Ferguson,  1907  and  1908;  est.,  $241,039,1  09,  409. 

Ex.  and  sur.  au.  by  act  Mar.  2,  1907,  lor  location 
and  constr.  of  Dam  No.  5;  Bs.,  Capt.  Ferguson, 
1907  and  1908;  est.,  $134,000,3  09,  409. 

Ex.  and  sur.  of  Etowah,  Coosa  and  Tallapoosa 
Rs.,  au.  act  Mar.  3, 1909  (B.  to  come),  11,  490;  IS, 
605. 

Maps.i    11,1690. 


Part(d),  Q-53    Coosa  River,  Ga.,  between  Wetumpka  and 
East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge. 


APPROPRIATIONS.    (See  preceding  Q-52(a). 

COMMERCE. 

Before  any  C.  can  be  developed  the  entire  section 
must  be  improved;  R.  not  navigable;  no  C,  and  at 
1912  proj.  only  4%  done,  01, 363;  13,  603. 

ENGINEERS. 

Chief  of  Engineers.  B.,  01,  363;  03,  292;  03, 
305;  04,  319;  05,  327;  06,  352;  07,  368;  08,  391; 
09, 408;  10, 457;  11,  488;  13, 602. 

In  charge; 

Capt.  W.  V.  Judson,  1901.    B.,  01, 1790. 

Lt.  E.  R.  Raymond,  1902.    E.,  03, 1276. 

Capt.  J.  B.  Cavanaugh,  1903-07.  B.,  03,  1233; 
04, 1788;  05, 1349;  06, 1264;  07, 1361. 

Capt.  H.  B.  Ferguson,  1908-10.  B.,  OS,  1418;  09, 
1404;  10,1552. 

Lt.  Col.  6.  D.  Fitch,  1911-.  B.,  11,  1694;  13, 
1911. 

OPEBATIONS. 

1900-01.  Care  and  mainten.  of  plant  and  prop- 
erty, 01, 1790. 


PBTTSICAL  CHABACTEBISTICS. 

Navigation  impossible  on  this  part  of  R.,  03,  292. 

PRIVATE    WORK.    (See    last    paragraph    of 
Projects.) 

PROJECTS. 

Owing  to  insufficiency  of  funds  Lt.  Raymond 
recom.,  1902,  no  further  work  be  done  on  this  section, 
except  care  of  buildings  and  property  at  Wetumpka, 
Ala.,  OS,  1277. 

Existing  proj.  of  1890,  modified  by  acts  of  1907  and 
1910,  specifies  23  Is.  and  ds.  and  chan.  of  4' ;  also  same 
d.  from  Wetumpka  to  Junction  of  Alabama  and 
Tallapoosa  Rs.;  to  allow  constr.  of  1.  and  d.  at  site 
of  Dam  No.  12  by  private  parties,  IS,  603. 

As  given  in  an.  B.,  1912,  orig.  proj.  au.  Sept.  19, 
1890,  as  result  of  sur.  1889,  and  modified  by  act 
July  13,  1892,  contemplates  slackwater  navigation 
and  provides  for  constr.  of  23  Is.  and  ds.  of  varying 
Ufts,  of  an  available  1.  of  280'  and  w.  of  52',  with  6' 
over  miter  sills,  no  lift  of  1.  to  exceed  15'.  Also, 
chan.  to  be  cleared  of  r.  reefe  and  pointsr^to  give 
4'  d.;  est,  $5,106,422.  Act  Mar.  4,  1907,  gave  fran- 
chise to  Alabama  Power  Co.,  for  1.  and  d.  for  water 


'  H.  D,  1116, 60th,  2d. 


2H.  D.219,.58th,3d. 


i  H.  D.  1421,  60th,  2d. 
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power,  at  location  of  Look  and  Dam  No.  12,  as 
embraced  in  sur.  au.  act  June  13, 1902.  Act  June  25, 
1910,  au.  combination  of  Coosa  E.  {Wetumpka  to 
its  junction  with  the  Alabama  and  Tallapoosa  E.S., 
11  m.  below  Wetumpka)  with  that  of  Alabama  K. 
At  1912  proj .  about  4%  done,  resulting  in  completion 
of  lowest  1.  of  series.  No.  31,  and  some  misc.  work, 
13, 602,  603. 

SUBVETS. 

Pre.  ex.  au.  act  Mar.  3, 1905,  of  Alabama  K.,  with 
est.  to  provide  4'  navigation  from  mouth  to  Mont- 


eomerv,  and  on  the  Coosa  B.  from  Montgomery  to 
Wetumpka  (imp.  of  Coosa  R.  from  Montgomery  to 
Wetumpka  not  advisable),!  06,  354. 

Pre  ex  andsur.au.actMar.2,1907,of  Alabamaand 
Coosa  Rs.,  between  Montgomery  and  Wetumpka; 
Bs.,  1907  4nd  1908;  est.,  $36,000,^  09,  409. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18, 603. 


Part  (e),  Q-52 


Coosa  Kiver,  Ala.  and  Ga. 
care  of  canals.) 


(Operation  and 


APPBOPKIATIONS .» 

See  Part  Q-62(a). 

CONTEACTS. 

1907.  Gulfport  Creosoting  Co.,  2  wooden  barges, 
S6,98S,  07, 1364. 

ENGINEEES. 

Chiet  of  Engineers.  B.,  93,  226;  94,  208;  96, 
235;  96,207;  97,262;  98,269;  99,302;  00,343:01, 
363;  OS,293;  03,306;  04,321;  06,329;  06,354; 07, 
369;  08,  392;  09,  408;  10,  469;  11,  490;  13,  B05. 

In  charge: 

Capt.  P.  M.  Price,  1893.    B.,  93, 1734. 

Mai.  F.  A.  Mahan,  1894-98.  B.,  94,  1297;  95, 
1679;  96, 1423;  97, 1654;  98, 1422. 

Capt.  C.  A.  F.  Flagler,  1899-1900.  B.,  99, 1692, 
00,  2145. 

Capt.  W.  V.  Judson,  1901.    B.,  01, 1792. 

Lt.  R.  R.  Raymond,  1902.    E.,  03, 1277. 

Capt.  J.  B.  Cavanaugh,  1903-07.  E.,  03,  1235, 
04, 1791;  06, 1350;  06, 1266;  07, 1363. 

Capt.  H.  B.  Ferguson,  1908-10.  B.,  08, 1420;  09, 
1405;  10, 1554. 

Lt.  Col.  G.  D.  Fitoh,  1911-.  E.,  11,  1696;  13, 
1912. 

OPEEATIONS. 

1893-00.  Repairs  and  imp.  made  to  Is.  and  ds. 
in  operation,  93, 1734;  94, 1297;  96, 1679;  98, 1422; 
99, 1692. 

Repairs  made  to  Dam  No.  4  and  Lock  No.  2,  00, 
2145. 

1900^01.  Guide  piers  at  Locks  Nos.  1  and  3  re- 
built; silt  removed  and  repairs  made  to  dwellings, 
01, 1792. 


1901-03.  Dam  and  cofferdam  of  Iiock  No.  4 
repaired;  new  hull  built  for  dr.,  and  machinery 
trans.;  cofferdam  at  Lock  No.  4  partly  destroyed, 
and  repairs  made,  03, 1277. 

1903-03.  Repairing  and  raising  crest  of  Dam 
No.  4  completed;  repairs  made  to  Dams  Nos.  1  and 
2  and  entrances  dr.,  03, 1235. 

1903-04.  Break  in  main  dam  repaired  at  Lock 
No.  4,  dr.  at  entrances  and  minor  plant  repaired, 
04, 1791. 

1904?-06.  Dam  and  valves  repaired  at  Lock 
No.  1;  gate  valve  repaired  and  upper  gates  renewed 
at  Ijock  No.  2;  minor  repairs  made  at  Lock  No.  3, 
and  entrances  dr.  at  all  3  Is.,  05, 1351. 

1905-06.  Entrances  dr.,  valves  repaired,  upper 
and  lower  gates  renewed  at  Locks  Nos.  2  and  3,  and 
other  general  repairs,  06, 1266. 

1906-07.  Entrances  dr.,  break  in  Dam  No.  2 
repaired,  repairs  to  Dam  No.  4,  and  2  barges  built, 
07, 1364. 

1907-08.  Dr.  entrances  to  Is.  and  mmor  repairs 
made  to  Is.  and  dwellings,  08, 1420. 

1908-09.  General  repairs  made  to  Is.  and  gates, 
and  entrances  dr.,  09, 1405. 

1909-10.  General  repairs  made  to  Is.  and  ds., 
and  entrances  dr.  at  Locks  Nos.  1  and  2,  10, 1554. 

1910-11.  Repairs  to  structures  and  dr.,  and 
removing  silt  from  1.  entrances,  11, 1695. 

1911-13.  Dr.  entrances,  and  repairs  to  struc- 
tures and  floating  plant,  13, 1912. 

SUE  VETS. 

safety  latch  for  valve  levers,  93, 1734. 
Repairs  to  Dam  No.  4,  03, 1278. 


Q-53 


ETOWAH  RIVER,  GA. 


APPEOPBIATIONS. 

1876,  Sl,300,4  77, 92,  601;  78, 106;  79, 1272. 

COMMEBCE. 

Not  unimportant,  SO,  1693 . 


ENGINEEES. 

Chief  of  Engineers.  B.,  71, 64;  73, 69;  77, 92: 
78,  105;  79,  141,  142;  H.  Doc.  17,  46th  Cong.,  2d 
sess.;  80,  189;  81,  266;  83,  250;  10,  460;  11,490, 
13,  605. 


In  charge: 

Maj.  W.  McFarland,  1872.    B.,  73,  481,  516. 

Capt.  W.  R.  King,  1877-82.  B.,  77,601;  78,766; 
79,  1272;  H.  D.  17,  46th  Cong.,  2d  sess.;  (Maj.)  80, 
1693,1694;  81,1874;  83,1858. 

Capt.  H.  B.  Ferguson,  10,  460;  11,  490. 

Lt.  Col.  G.  D.  Fitch,  13,  606. 

Assistants: 

R.  C.  McCalla.    E.,  73, 527-635. 

J.  C.  Long.    E.,  73,  643-551. 

Lt.  W.  L.  Marshall.  E.,  77,  602;  H.  D.  17,  46th 
;C^2d;  80,1694. 

EmstRuhl,  79, 1272.  B.,  H.  D.  17,  46th;  2d;  80, 
1695. 


1  H.  D.  378,  59th,  1st. 
s  H.  D.  1089, 60th,  2d. 

3  Expend,  under  permanent  indefinite  app.  provided  by  acts  July  5, 1884,  and  Mar.  3, 1900,  for  operating 
and  keeping  in  repair  canals  and  other  public  works. 

4  Part  of  SIO.OOO;  the  remainder  ol  app.,  88,700,  trans,  to  Coosa  R.  below  Rome,  Ga.,  by  act  Aug.  2, 1882, 
S3, 1858, 


rSeepp.  14-22  for  I 
Lexplanations,  etc.J 
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PHYSICAL  CHARACTERISTICS. 

Description,  73,  532-535,  543-551,  H.  D.  17,  46tli, 
2d;  80, 1694. 

PLANS. 

By  E.  C.  McCalla,  1872,  canal.  Owl  Creek  to 
Borne,  53  m.,  $3,732,500,  73,  535. 

By  J.  C.  Long,  1872,  3J'  of  water,  EE.  br.,  near 
Cartersrille,  to  Eome,  50  m.,  by  ds.  and  Is.,  $274,718, 
78,  481,  548-551. 

By  Maj.  King,  1879,  imp.  of  63  m.,  giving  a  navi- 
gable Chan.  4',  by  oonstr.  of  27  Is.  ajtid  ds.;  est. 
$2,276,663, 80,1698.  Imp.notoonsidered justifiable, 
80, 1693. 


SURVEYS. 

By  E.  C.  MoCalla,  under  direction  of  Maj.  MoFar- 
land,  from  Owl  Creek  to  Eome.  R.,  78,  480,  632- 
53S. 

By  J.  C.  Long,  under  direction  of  Maj.  MoFarland, 
from  EE.  br.  near  Cartersville,  to  Eome.  R.,  78, 
481,543-551:77,601,602. 

By  Lt.  Marshall,  under  direction  of  Capt.  King, 
from  Cartersville  to  Eome.    R.,  77, 601,  602. 

By  E.  Euhl,  1879,  under  direction  of  Maj.  King, 
and  Lt.  Marshall,  from  Little  Elver  to  Eome.  R. 
H.  D.  17,  46th  C,  2d;  80, 1694-1701. 

Au.  act  June  18,  1878;  made,  1879,  by  Maj.  King 
(see  Plans),  80, 1694. 

Pre.  ex.  au.  act  Mar.  3,  1909,  with  view  to  imp. 
(B.  to  come),  10,  460;  11,  490;  18,  605. 


Q-54(a)    OOSTENAULA  AND  COOSAWATTEE  RIVERS,  GA.> 


APPROPRIATIONS. 

1874,   2$1G,000.  00,  75, 77,  794. 


1876, 

5,000.00,76,77,794. 

1878, 

4,000.00,78,104,766. 

1879, 

3,000.00,79,141,1272. 

1880, 

2,000.00,80,1693. 

1881, 

1,000.00,81,1874. 

1882, 

1,000.00,88,1858. 

1902, 

87,155.80,05,1350. 

Total,    33,155.80 

COMMERCE. 

Unimportant,  75, 794. 
1903,  1,412 1.,  04,  1791. 

C.  benefits  to  be  derived  from  imp.  very  small 
04,  1790. 

CONTRACTS. 

1903.  J.  D.  Kirkpatriek  and  W.  S.  I^angford, 
hire  of  towboat  and  crew,  quarterboat,  and  barge, 
04, 1790. 

ENGINEERS. 

CtUef  of  Engineers.    R.,  71, 64;  78, 59^  74, 71; 

76,  77;  76,  87;  77,  91;  78,  104;  79,  141;  80,  188; 
81,256;  88,249;  83,257;  84,257;  85,201;  86,199 
87,167;  03,291;  03,305;  04,320;  05,328;  06,361; 
07, 368. 

In  charge; 

Maj.  W.  McFarland.  R.,  71,  497;  73,  481;  76, 
792. 

Capt.  L.  C.  Overman.    R.,  74, 681. 

Capt.  W.  E.  King,  1875-86.  R.,  76, 714;  77, 601; 
78,  766;  79,  1271;  (Maj.)  80,  1692;  81,  1873;  88 
1857;  83,1503;  84,1656. 

Capt.  E.  L.  Hoxie,  1885-89..  R.,  85,  1300;  86, 
1165;  87,  1278;  88, 1175. 

Capt.  P.M.  Price,  1889.    R.,  89, 2797. 

Capt.  W.  V.  Judson,  03, 291. 

Lt.  E.  E.  Eaymond,  03,291. 

CJapt.  J.  B.  Cavanaugh,  1903-07.  R.,  03,  1233 
04, 1789;  06, 1350;  06, 1264;  07, 1362. 

Assistant.    E.  C.  McCalla.    B.,  73, 507. 

OBSTRUCTIONS. 

Further  expend,  not  recom.  till  the  EE.  br.  near 
Eome  be  proyided  with  a  suitable  draw,  87, 1278. 
Br.  obstr.  navigation,  89, 2797. 

OPERATIONS. 

1874-75.  E.  imp.  at  various  places  by  small 
riprap  ds.,  removal  of  snags,  gravel,  etc.,  76, 77,  792. 


1875-76.  Eemoval  of  obstr.  and  constr.  of  ds. 
by  hired  labor,  76, 87,  714. 

1878-79.  Eemoval  of  ob  r.  and  repairing  and 
imp.  ds.  at  11  different  points,  79, 141, 1272. 

1879-80.  472  c.  y.  r.  and  bowlders  and  313  o.  y. 
gravel  excavated  and  441  snags  and  overhanging 
trees  removed,  807  c.  y.  r.  quarried,  and  1,513  o.  y. 
r.  placed  in  ds.,  80, 1692. 

1880-81.  3,042  o.  y.  gravel,  loose  r,  and  111 
0.  y.  solid  r.  excavated;  133  c.  y.  st.  quarried;  287 
c.  y .  St.  placed  in  dams;  46  snags  and  trees  removed, 
81, 1874. 

1881-88.  131  c.  v.  solid  r.  and  360  o.  y.  loose  r. 
and  gravel  excavated;  26  snags  removed,  83, 1857. 
1903-04.  Work  was  be.gun  Sept.  24,  1903,  and 
completed  Jan.  2, 1904;  chan.  cleared  of  obstr.  from 
Eome  to  Carters  Mill,  Ga.,  to  2',  m.  1.  w.,  and  min. 
w.  of  30' ;  2,867  snags  and  other  obstr.  were  removed, 
04, 1790. 

PHYSICAL  CHARACTERISTICS. 

Description,  73, 507;  74,  582. 

TheOostenaula  is  formed  by  the  junction  of  Coosa- 
wattee  and  Conasauga  Es.,  60  m.  nw.  of  Eome,  Ga. 
Both  streams  are  navigable  for  light  draft  boats 
from  Eome  to  Carters  Landing,  105  m.,  03,  291. 

PLANS. 

By  E.  C.  McCalla,  1872,  3'  water  from  Eesaca  to 
Eome,  $10,000  to  $12,000,  73,  509. 

By  Capt.  Overman,  1874,  removing  snags,  bars, 
etc.,  to  obtain  2'-3'  from  Eesaca  to  Carters  Mills 
for  7  months,  $5,290;  for  8  months,  $10,335;  for  9 
months,  $16,208.50,  74, 582. 

By  Capt.  King,  1879,  completing  proj.,  $6,208.50, 
79, 141, 1272. 


PROJECTS. 

By  Maj.  McFarland,  1874,  building  dams,  removal 
of  snags,  r.,  etc.,  with  hired  labor,  75, 77,  792.  . 

By  Capt.  Overman,  1874,  3'  d.  of  chan.  in  the 
Oostenaula,  and  on  the  Coosawattee  good  navigation 
for  boats  drawing  2'  during  9  months  of  the  year, 
the  imp.  to  be  accomplished  by  the  removal  of 
snags  and  trees,  gravel  and  r.  bars;  est.  cost  for 
Oostenaula,  $12,000,  and  for  the  Coosawattee, 
$16,208.50,  74,  583;  75,  794;  80, 1693. 

Capt.  Hoxie,  1888,  stated  that  the  existing  chans. 
sufficed  necessities,  88, 1175. 

Act  June  13,  1902,  app.  $10,000  for  these  2  Es. 
This  sum,  or  so  much  thereof  as  might  be  necessary, 
be  expend,  in  renewing  works  of  contraction,  re- 
moving snags  and  other  obstr.  from  chan.,  and  , 
cutting  overhanging  trees  from  the  banks  where 
they  obstr.  navigation,  03, 306. 


1  Oostenaula  formed  by  the  junction,  4  ra.  above  Eesaca,  of  the  Conasauga  and  Coosawattee. 

'  Oostenaula  E. 

3  Trans,  from  app.  lor  Coosa,  Oostenaula  and  Coosawattee  Es. 
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In  the  absence  of  any  ex.  or  sur.  unpossible  to 
submit  exact  est.;  there  should  be  providea  for  tnis 
and  any  future  work  a  small,  light  draft  snag  boat 
and  2  light  draft  barges,  03, 1234. 

No  further  app.  recom.  nntil  the  fixed  brs.  obstr. 
the  Bs.  are  modified,  07, 1362. 


STTBVETS. 

Bv  E  C  McCalla,  1S72,  under  direction  of  Maj. 
McFarland,  Resaca  to  Rome.    B.,  73,  481,  607. 

Bv  Capt  h.  C.  Overman,  1874,  Eesaoa  to  Carters 
m&.   ft.,  74, 681. 


Q-60 


CAHABA  RIVER,  ALA. 


APPPBOPBIATIONS. 

1882,  ¥20,000,83,998. 
1884,  10,000,84,1189. 
1886,1  7,500,86,202. 
1892,    7,600,93,1434. 

Total,    46,000 

COMMERCE. 

Important,  75,  ii,  16. 

Benefits  to  be  derived  from  imp.,  81, 1233,  123b. 

Increase  of  C.  caused  by  imp.,  85, 1309. 

ENCROACHMENTS. 

Brs.  crossing  E.  without  draws,  87, 1287. 

ENGINEERS. 

cmet  of  Engineers.  R.,  75,  82;  80,  141;  81, 
189;  83,191;  84,199;  85,204;  86, 202;  87, 170;  88, 
167;89,183;  90,166;  91,210;  98,204;  93,226;  94, 
209;  10,460. 

In  cbarge: 

Capt.  A.T^.  Damrell,  1875-85.  R.,  75,  u,  11;  81, 
1232;  83, 995;  84, 1186. 

Capt.  B.  L.  Hoxie,  1885-89.  R.,  85,  1295;  86, 
1173;  87, 1287;  88, 1186. 

Capt.  P.  M.  Price,  1889-93.  B.,  89,  1398;  90, 
1651;  91, 1754;  93, 1432;  93, 1735. 

Maj.  r.  A.  Mahan,  1894.    R.,  94, 1298. 

Capt.  H.  B.  Ferguson,  1910.    R.,  10, 460. 

Assistants: 

M.J.  Mack.    R.,  76,ii,ll. 

T.  W.  Nicoll,  75,  li,  11. 

C.  B.  Percy.    R.,  81, 1233;  91, 1755;  93, 1433. 

Lt.  C.  L.  Potter.    R.,  90, 1663. 

OBSTRUCTIONS. 

Brs.  obstr.  navigation  upon  the  Cahaba,  75,  ii,  13 ; 
88, 1186;  90, 1663. 

Description  of,  93, 1737. 

Navigation  completely  blocked  by  2  brs.,  93, 
1737. 

OPERATIONS. 

1883-83.  5,832  overhanging  trees,  stumps,  logs, 
and  snags  removed,  83,  997. 


1883-84.  19,750  overhanging  trees,  stumps, 
logs,  and  snags  removed,  220 1.  f.  brush  js.  built,  84, 
1187 

1884-85.    Snag  boat  constr.,  85, 1308. 

1885-86.  1,516  snags,  logs,  and  trees  removed, 
clearing  the  E.  for  about  19i  m.,  86, 1174. 

1890-91.  Act  Sept.  19,  1890,  having  removed 
the  restriction  upon  the  expend,  of  available  funds, 
constr.  of  li^t-<&aft  log  boat  begun,  91, 1755. 

1891-93.  1,613  snags  and  logs  removed  from 
the  Chan.;  277  c.  y.  gravel  excavated;  1,650 1.  f.  wil- 
low j.  constr.,  93, 1433. 

1893-93.  7,176  obstr.  from  banks  and  stream, 
23  c.  y.  r.,  and  1  EE.  br.  truss  removed,  93, 1736. 

1893-94.  7,^15  obstr.  and  wreck  removed,  94, 
1300. 

PHYSICAL  CHARACTERISTICS. 

Table  of  shoals  and  other  obstr.,  76,  ii,  14. 
Description  of,  75,  ii,  12;  81, 1233. 
Character  and  slope  of  E.  bed,  88, 1180. 

PLANS.    (See  Projects.) 

By  M.  J.  Mack:  (1)  Safe  flat-boat  navigation, 
Centerville  down,  stage  of  3'  above  1.  w.,  by  opera- 
tions of  a  snag  boat;  est.,  S40,000.  (2)  Navigation, 
enabling  SS.  drawing  not  over  3'  to  ascend  as  far  as 
Centerville  at  all  seasons  by  the  operations  o  f  a  snag 
boat,  by  dr.,  r.  excavation,  and  constr.  of  dams;  est. 
$194,598.75.  (3)  Lock  and  dam  imp.  to  reach  Ca- 
habacoalfields.  Comparison  of  variousplans.  7S, 
11,13,14,15,16.  ^    „ 

By  Mai.  Damrell,  1883.  to  Lower  Cahaba  E.  navi- 
gable Chan,  from  mouth  to  Centerville,  88  m.,  giving 
3'  1  w.  and  a  w.  in  open  E.  of  100',  and  in  soft  r.  and 
bar  cuts  60';  by  removal  of  snags,  dr.  through  soft 
r.  and  gravel  bars,  and  by  contracting  and  regulating 
Chan.;  est.,  8195,000,  83, 996;  86, 202;  87, 1287,  98 
1432.  ,.       .... 

In  1894  Maj.  Mahan  recom.  discontmumg  imp.  on 
account  of  the  inabflity  to  prevent  several  brs.  irom 
obstr.  the  stream,  94, 1300. 

SURVEYS. 

By  M.  J.  Mack,  1874.    R.,  75,  ii,  11. 
From  Centerville  to  Shades  Creek,  81, 1232. 
Pre.  ex.  mouth  to  Centerville,  au.  act  Mar.  3, 1909. 
R.,  Capt.  Ferguson,  1909  (unfav.),"  10,  460. 


1  The  act  of  1886  provides  that  no  part  shall  be  expend,  until  brs.  crossing  the  E.  are  provided  with  suit- 
able draws,  87, 1287. 
S  H.  D.  697,  61st,  2d. 
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R.— MOBILE,  ALA.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Mobile,  Ala. 
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ISulf  ol  Mexico. 

Little  Lagoon,  Ala.  (1) 

mobUe  Bar  Chan.,  Ala.  (1)  (4) 

Mobile  B.,  Ala.  (1)  (55) 

Bon  SecouTs  B.,  Ala.  (4) 

Bon  Secours  B.,  Ala.  (5) 

Oyster  B.,  Ala.  (6) 

Flsb  B.,  Ala.  (5)  (9) 

Weeks  B.,  Ala.  (8) 

D'Ollves  B.,  Ala.  (4) 

Blakeley  B.,  Ala.  (4)  (12)  (13)  (16) 

Bayou  Minette,  Ala.  (11) 

Tensaw  E.,  Ala.  (4)  (11)  (14)  (16)  (17) 

(18) 
Middle  B.,  Ala.  (13)  (31) 
Baft  B.,  Ala.  (13)  (18)  (19) 
Appalacbee  B.,  Ala.  (4)  (11) 
Conway  Bayou,  Ala.  (4)  (13) 
Crab  Creek,  Ala.  (13)  (16)  (19) 
Spanish  E.,  Ala.  (4)  (16)  (18)  (30)  (31) 
Mobile  B.,  Ala.  (junction)  (19)  (31) 
Mobile  E.,  Ala.  (4)  (19)  (33)  (33) 
Alabama  B.,  Ala.  (District  Q)  (31)  (33) 
Tombigbee  B.,  Ala.  and  Miss.  (31)  (33) 

(34) 
Warrior  E.,  Ala.  (33)  (36) 
Black  Warrior,  Ala.  (34) 
Daniels  Cr.,  Ala.  (36) 
Valley  Cr.,  Ala.  (36) 
B.  W.— Locust  Fork,  Ala.  (36)  (31) 
Village  Ct.,  Ala.  (38) 
Fivemile  Cr.,  Ala.  (38) 
B.  W.— Mulberry  Fork,  Ala.  (36)  (38) 
Sipsey  Fork,  Ala.  (31) 
Sipsey  B.,  Ala.  (33) 

T East  Fork,  Miss.  (33)  (37) 

Mackeys  Cr.,  Miss.  (34)  (36) 
Browns  Cr.,  Miss.  (34)  (36) 
T.— West  Fork,  Miss.  (33)  (34) 
Old  Town  Cr.,  Miss.  (37) 
Noxubee  B.,  Ala.  and  Miss.  (33) 
Sucarnoochee  E.,  Ala.  and  Miss.  (33) 
West  Bassetts  Cr.,  Ala.  (33) 
Big  Bayou  Canal,  Ala.  (31) 
Bayou  Sara,  Ala.  (31) 
Chickasaw  Cr.,  Ala.  (31) 
Threemlle  Cr.,  Ala.  (31)  (46) 
Bayou  Marmotte,  A4a.  (45)  (47) 
Onemlle  Cr.,  Ala.  (31)  (46) 
MobUe  H,  Ala.  (4)  (31) 
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B     63 
B     64 


65 
66 
B  67 
B     68 


E  .  71 
E     73 


E  78 

B  79 

E  80 

E  81 

E  83 


E  85 

B  86 

B  87 

B  88 


B     96 


B     96 
B     97 


Dog  B.,  Ala.  (4) 

Deer  B.,  Ala.  (4) 

Fowl  E.,  Ala.  (4)  (67) 

Grants  Pass,  Ala.  (4)  (55) 

Pass  aux  Herons,  Ala.  (4)  (66) 

Dauphta  Isld.  B.,  Ala.  (65) 

Mississippi  Sound,  Ala.  and  La.  (1)  (4) 

Heron  B.,  Ala.  (55) 

Fowl  B.  B.,  Ala.  (61)  (55) 

Bayou  Coq  d'Inde,  Ala.  (56) 

Bayou  Labatre,  Ala.  (56) 

Grand  B.,  Ala.  (65) 

Horn  Isld.  Pass,  Miss.  (1)  (55) 

Pascagoula  Ship  Chan.,  Miss.  (56)  63) 

Pascagoula  B.,  Miss.  (63) 

Krebs  Lake,  Miss.  (63) 

Dog  B.,  Ala.  and  Miss.  (63) 

Chickasahay  E.,  Miss.  (63)  (67) 

Leat  B.,  Miss.  (63)  (66) 

Black  Cr.,  Miss.  (63) 

Bed  Cr.,  Miss.  (68) 

Bluff  Cr.  Miss.  (71) 

W.  Pascagoula  B.,  Miss.  (55)  (63) 

Crooked  Bayou,  Miss.  (63) 

Bayou  Chamler,  Miss.  (63)  (71) 

Bellfontaine  Bayou,  Miss.  (63) 

BUoxi  B.,  Miss.  (55)  (78)  (83) 

Davis  B.,  Miss.  (75) 

Old  Fort  Bayou,  Miss.  (75) 

Back  Bay,  BUoxi,  Miss.  (76)  (79) 

Big  Lake,  Miss.  (78)  (80) 

BUoxi  B.,  Miss.  (79) 

Tchula  Cabawfa  E.,  Miss.  (80) 

Bernards  Bayou,  Miss.  (79) 

BUoxi  H.,  Miss.  (76)  (84) 

BUoxi  Chan.,  Miss.  (55)  (S3) 

Dog  Keys  Pass,  Miss.  (1)  (55) 

Ship  Isld.  Pass,  Miss.  (1)  (56) 

GuUport  Ship  Chan.,  Miss.  (55)  (88) 

GuUport  H.,  Miss.  (87) 

Bay  St.  Louis,  Miss.  (56) 

Bay  Portage,  Miss.  (89) 

WoU  E.  Chan.,  Miss.  (89)  (93) 

Wolt  B.,  Miss.  (91) 

Jordan  B.  Chan.,  Miss.  (89)  (94) 

Jordan  B.,  Miss.  (93) 

Grand  Isld.  Pass,  Miss,  and  La.  (6S) 

(96) 
Lake  Borgne,  Miss  and  La.  (96) 
B.  Pearl  B.,  Miss.  (96)  (98) 
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R    98  Pearl  R.,  Miss,  and  La.  (97)  (101)  R 
R    99  Bogue  (Lusa)  Loosa  Cr.,  La.  (98) 

R  100  Bogue  Cbltto,  La.  (98)  B 

R  101  W.  Pearl  R.,  La.  (97)  (98)  (104)  (105)  B 

R  IDS  Holmes  Bayou,  La.  (97)  (101)  R 

R  103  Middle  R.,  La.  (97)  (101)  B 

R  104  Pearl  R.  (w.  mouth).  La.  (101)  (105)  R 

(110)  B 

Note.— Tlie  followlnelist  includes  all  the  waterways, 
lowing  Pearl  Kiver,  to  East  Pass: 
oa         Pearl  E.,  La.  and  Miss.  (96)  98 

Ards  Cr.  La.  (98)  98  (s 

Pushepetappa  Cr.,  La.  (98)  98 

Muster  Ground  Cr.,  La.  (b)  98 

Adams  Cr.,  La.  (98)  98 

Cobum  Cr.,  La.  (98) 

Peters  Cr.,  La.  (e) 

Bogue  (Loosa)  Lusa,  La.  (98) 

Bicbardson  Cr.,  La.  (g) 

Lees  Cr.,  La.  (98) 

Bogue  Cnitto,  La.  and  Miss.  (98) 

WrigM  Or.,  La.  Q) 

-■■      "      'a.(|) 


105  Pearl  R.  (e.  mouth).  La.  (101)  (104) 
(106) 

106  North  Pass,  La.  (105)  (107) 

107  Little  Lake,  La.  (106)  (108)  (109) 

108  Little  Lake  Pass,  La.  (97)  (107) 

109  East  Pass,  La.  (107)  (110) 

110  Rlgolets,  La.  (96)  (111) 

111  Lake  FontchartTain,  La.  (110) 
important  and  less  important,  in  E  District,  fol- 


98(a) 
98(b) 
98(c) 
98(d) 
98(e) 
98  (J) 
98(g) 
98(b) 
98(1) 
98  0) 
98  (k) 
98(1) 


La. 
Tallys  Cr.,  La. 


m)  Perrys  Cr.,  La.  (■ 


98  (n)  Millers  Cr.,  La. 

98  (0)  Blackwells  Cr.,  La.  (j) 

98  (p)  Warners  Cr.,  La.  (j) 

98  (q)  Lawrence  Cr.,  La.  (j) 


.,  La. 


t 

:;^) 

[yi 

■'\ 

,aa) 
bb) 
(cc) 
(dd) 


HaysCr.,  La.  (j) 
Leatberwood  Cr.,  Miss,  (j) 
Carters  Cr.,  Miss,  (j) 
Otapasse  Cr.,  Miss,  (j) 
Silver  Cr.,  La.  (j) 
Black  Cr..  La.  (i) 
Mill  Cr..  La.  (wj 
Tallisbeek  Cr.,  La.  (98) 
English  Bayou,  La.  (98)  > 

Waste  Bouse  Bayou,  La.  (98) 


A, 


Old  E.,  La.  (98) 

Little  LakOj^  La.  (96)  (98) 


Middle  E.,  La.  (co) 
W.  Pearl  E.,  La.  (co) 


110) 
98  (flj   Holmes  Bayou,  La.  ' 
'     i)  Porters  Bayou,  La. 
h)  East  Pass,  La.  (cc)  (110) 


K-l(a)    MISSISSIPPI  COAST  HARBORS.     (Dredge  for.) 


APPEOPBIATIONS. 

1907,    1175,000,07,394. 
125,000,08,1454. 


1908, 


Total,  200, 000  (incl.  sales,  $200,002.10, 1 1, 1730) . 

CONTBACTS. 

1908.  Ellicott  Machine  Co.,  20"  hydraulic  dr., 
1144,000  delivered,  09, 1437. 

1909.  Ellicott  Macbine  Co.,  suppl.,  tor  changes 
in  hydraulic  dr.,  decreasing  total  cost  $400.  Thos. 
M.  Favre,  61  wooden  pontoons,  $9,120.22,  09, 1437. 


ENGINEEBS. 

Chief  of  Engineers. 
438;  10,  487;  11,  525. 


B.,  07,  394;  08,  419;  09, 


In  charge: 

Capt.  J.  B.  Cavanaugh,  07,  369. 
Maj.  W.  E.  Craighill,  07, 369. 
Maj.  H.  Jervey,  1907-10.    B.,  08, 1454;  09, 1436; 
10, 1588. 
Maj.  C.  A.  F.  Flagler,  1911.    E.,  11, 1730. 

OFEBATIONS. 

1907-08.  Plans  and  speoidcations  lor  dr. 
constr.  prepared,  08, 1454. 

1908-09.  Dr.  about  80%  completed;  work  on 
pontoons  for  pipe  line  70%  completed,  09, 1436. 

....     -j^j.^  ^^^  pontoons  for  pipe  line  com- 


Proj.  completed. 


1909-10. 

pleted.    Dr.  named  'Pascagoula. 
10, 1588. 


PEOJECTS. 

Act  Mar.  2, 1907,  au.  constr.  of  dr.  for  Hs.  on  coast 
of  Miss.,  and  adjacent  Chans.;  cost  $200,000, 07,394. 


R-3 


MOBILE  BAR,  ALA. 


APPEOPBIATIONS. 

1902,  $50,000,05,1400. 


1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


50,000,05,1400. 
50,000,07,1370. 
*  23, 000,  09,1412. 
9,000,  10,1559 
5,000,  11,1702. 
10,000,  13,1920. 


Total,  197,000  (incl.    misc.,    $197,004.55,     13, 
1920). 
COMMEECE. 

Statistics  allied  with  Mobile  H. 

CONTBACTS. 
1903.    Eittenhouse  Moore,  dmg.,  300  c.  y.,  04, 

1807. 

1905.    Southern  Dredging  Co.,  dmg.,  30*  c.  y., 
s.  m.,  06, 1272. 


ENGINEEES. 

Chief  of  Engineers.  E.,  05,  332;  06,  357;  07, 
372;  08,  396;  09,  413;  I'O,  463;  11,  494;  13,  611. 

In  charge: 

Maj.  W.  E.  Craighilli  1905.    E.,  05, 1399.  . 

Capt.  I.  B.  Cavanaugh.  190(1.    E.,  06, 1271. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1370;  08, 1427; 
09,1412;  10,-1559. 

Maj.  C.  A.  F.  Flagler,  1911-.  B.,  11,  1701;  12, 
1920. 

OPEBATIONS. 

1904-05.    43,697  c.  y.  dr.,  06, 1399. 

1905-06.    144,412  c.  y.  dr.,  06, 1271. 

1907-08.  185,683c.y.dr.byU.S.dr.  Charleston, 
08, 1427. 

1908-09.  U.  S.  dr.  Charleston  removed  shoals 
from  center  of  chan.  and  increased  the  available  d. 


«  Allotment. 

1  $25,000  allotted  from  Gulfport  H.  and  $50,000  from  Pascagoula  E. 
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Irom  27i'  to 
1412. 

1909-10. 
10, 1569. 

1910-11 


10';  d.  30'  to  35'  throughout  chan.,  09, 
121,640  c.  y.  dr.by  U.  S.  dr.  Charleston, 


U.  S.  dr.  Charleston  removed  shoals 

from  previously  dr.  chan.  and  d.  unfinished  parts, 
removing  32,184  c.  y.,  11, 1701. 

1911-13.  63,852  c.  y.  dr.  by  U.  S.  dr.  from  outer 
bar  and  lower  end  of  BC.  chan.,  13, 1920. 


PROJECTS. 

D.  and  w.  chan.  through  Mobile  Bar  made  a  sep- 

Originai'  proj.  au.  act  June  13, 1902,  provided  for 
Chan  30'  x  300'  across  Mobile  Bar;  est,,  $91,250. 
This  formed  part  of  Mobile  H.  proj.  imtil  act  Mar.  3, 
1905,  made  it  a  separate  proj. ;  unut  of  cost  increased 
to  $100,000,  05,  332. 


B-8 


FISH  RIVER,  ALA. 


COMMEBCE. 

Incoming,    not    over    3,000    t.    an.;    outgoing, 
4,000,000±  f.b.  m.,  manufactured  lumber,  04, 1861 

ENGINEERS. 

Chief  of  Engineers. 


R.,  04, 343. 


Boards.    BERH.  reviews  Capt.  Cosby's  K.  on 
ex.;  concurs  as  to  inadvisability  of  imp.,  04, 1862. 


In  cliarge.    Capt.  Spencer  Cosby,  1904.    E.,  04, 
1859. 

PHYSICAL,  CHARACTERISTICS. 

Details,  04, 1859. 

SURVEY. 

Pre.  ex.  au.  act  June  13,  1902.    R.,  Capt.  Cosby 
Feb.  6, 1903  (unfav.)»  04,  343, 1859. 


R-31 


MOBILE  RIVER  AND  HARBOR,  ALA. 


APPROPRIATIONS. 


1826, 
1820, 
1834, 
1835, 
1837, 
1838, 
1862, 
1867, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 
1894, 
1896, 


1900. 
1902, 
1903, 
1904, 
1905, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


$10,000.00, 
20,000.00, 
10,000.00, 
17,997.60, 
50,000.00, 
50,000.  00, 
50,000.00, 
20,833.00, 
50,000.00, 
50,000.00, 
76,000.00, 
100,000.00, 
100,000.00, 
26,000.00, 
10,000.00, 
100,000.00, 
125,000.00, 
100,000.00, 
125,000.00, 
200,000.00, 
90,000.00, 
250,000.00, 
360,000.00, 
212,600.00, 
500,000.00, 
390,000.00, 
291,300.00, 
220,000.00, 
25,000.00, 
30,000.00, 
100,000.  00, 
600,000.00, 
3  300,000.00, 
200,000.00, 
*50,000.  00, 
200,000.00, 
200,000.00, 
160,000.00, 
310,000.00, 
455,000.00, 
505,000.00, 
403,000.00, 


act  May  20. 

act  Mar.  2. 

act  June  24. 

act  Mar.  3. 

78, 602. 

73,  602. 

act  Aug.  30. 

act  Mar.  3. 

70,  63;  71,  68,  659. 

71,68,661. 

73,  62,  575. 

73,  67,  694. 

74,  76,  892. 

75,  80,  ii,  5. 
78,  79,  588. 
79, 100. 
80, 1051. 
81,  1172. 

83,  1251. 

84,  1158. 
86, 1189. 
88,  1196. 
90,  1695. 
93,  1439. 
93, 1750. 
95, 1690. 
96, 1690. 
96, 1430. 
97, 1665. 
99, 1699. 
99, 1699. 
00,  2164 
03, 1283. 
03, 1240. 
04, 1807. 
05, 1396. 
07, 1367. 
08,  1424. 
09, 1409. 
10, 1657. 
11, 1699. 
13,  1917. 


Total,  7,031,630.60  (less  $50,000  used  in  d.  chan. 
over  outer  bar,  and  incl. 
misc.,  $6,983,345.77,  13, 
1917). 


COMMERCE. 

Obstr.  to  C,  66,  63. 

Benefits  of  imp.  to  C,  66, 53;  73,  581,  592;  77, 
408;  86, 1189. 

C.  necessities  of  Mobile  demand  further  imp.,  77, 
70;  78,587. 

C.  port  of  Mobile,  80, 1056. 

Amount  of,  dependent  upon  imp.,  80, 1057. 

Proj,  effected  an  average  reduction  of  20%  on  rail 
rates  from  Atlantic  seaport  cities,  and  direct  water 
rates  to  foreign  ports,  05, 332. 

Diagram  showing  relation  of  freight,  tnmiage, 
value  and  app.,  11,  1698.  1911,  1,412,350  t.,  13, 
1919. 

"The  combined  comfnerce,  foreign  and  domestic, 
using  Mobile  Harbor  during  the  calendar  year  1911 
aggregated  2.203,712  short  tons,  valued  at  $59,027,974. 
Cotton  and  cotton  products,  breadstufls,  lumber, 
and  timber  were  the  principal  articles  of  export,  and 
bananas  and  sisal  grass  ttie  most  important  im- 
ports. 

"The  effect  of  the  improvement  has  been  to  give 
Mobile  quite  a  large  reduction  on  rail  freight  rates 
from  Atlantic  seaport  cities,  and  to  aiiord  direct 
water  freight  rates  from  Mobile  to  foreign  ports." 
13, 609. 

CONTRACTS. 

1870.  J.  Grant,  dr.,  50$  c.  y.,  71,  559;  contract 
extended,  71, 660;  72,  574. 

1871.  S.  N.  Kimball  &  Co.,  dr.,  39Ji!!  c.  y.,  71, 
561;  73,674. 

1873.    J.  Grant,  dr.,  30$  c.  y.,  73, 692. 

1873.  J.  Grant,  dr.,  23i|!  c.  y.,  74,  889.  J.  E. 
Slaughter,  dr.,  45*  o.  y.,  74,  890. 

1874.  J.  P.  Stewart,  dr.,  182t  0.  y.,  75,  ii,  4. 
1876.    S.  N:  Kimball,  dr.,  I?*  o.  y.,  76,  491. 

Contract  extended,  76, 491. 

1880.  G.  C.  Fobes  &  Co.,  dr.,  12Ail!  c  y.,  81, 
1170. 

1881.  G.  L.  Long,  dr.,  11.7$  c.  y.,  83, 1247. 

1883.  E.  Moore,  dr.,  12H  c.  y.,  83, 960. 

1884.  T.  Burke,  dr.,  9(l!  c.  y.,  86, 1337. 
1886.  E.  Moore,  dr.,  9U  e.  y.,  87, 1297. 
1888.    Alabama  Dredgmg  &  Jetty  Co.,  dr.,  9* 

c.  y.,  89, 1429. 

1890.  National  Dredging  Co.,  dr.,  81$  c.  y.,  91, 
1773. 


1  H.  D.  234, 58th,  2d. 

>  Mobile  B.  and  H.,  Ala.:  Sur.— R.  Nov.  15, 1826;  est.,  $10,000.    Mobile  H.,  Ala.;  Ex.— R.  (fav.)  Nov.  25, 
1562.    (H.  D.  482, 56th,  2d.) 
8  $60,000  of  this  app.  to  be  used  in  d.  chan.  over  outer  bar,  03, 1281. 
"*  Allotment. 


rSeepp.  14-22for1 
Lezplanatlons,  etc.J 
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1890.  Alabama  Dredging  Co.,  dr.,  422,691  o.  y., 
15tc.  y.,  s.  m.,  93, 1745. 

1898.  National  Dredging  Co.,  dr.,  2,433,180c.  y., 
7A*  0.  y.,  s.  m.,  93,  1745;  Tatteiliouse  Moore 
Dredging  Co.,  dr.  44,684  o.  y.,  WA  e.  y.,  p.  m.,  94, 
1304. 

1896-98.  National  Dredging  Co.,  hire  of  dr. 
plant,  J230  pBr  day,  97, 1666;  98, 1429;  99, 1700. 

1899.  National  Dredging  Co.,  dr.,  7*  o.  y.,  99, 
1701. 

1903.  National  Dredging  Co.,  dr.,  S.Si  c.  y., 
s.  m.,  03, 1240. 

1903.  Ritteuhouse  Moore,  dr.,  on  outer  bar,  300 
0.  y.,  s.  m.,  04, 1807. 

1904.  Rittenhouse  Moore,  dr.,  OS,  1394. 

1905.  Geo.  G.  Barker,  dr.,  8.3$  c.  y.,  s.  m.; 
Bowers  Southern  Dredging  Co.,  dr.,  9$  c.  y.,  p.  m., 
06, 1269. 

1906.  Geo.  G.  Barker,  dr.,  8$  c.  y.,  s.  m.,  07, 
1368. 

1907.  Geo.  G.  Barker,  dr.,  7Jt  and  10$  c.  y., 
s.  m.  and  p.  m.,  respectively,  08, 1425. 

1909.  Bowers  Southern  Dredging  Co.,  dr., 
9.95(1;  0.  y.,  p.  m.,  09, 1409. 

1910.  Thos.  M.  Favre,  wooden  barge,  $4,250; 
S.  E.  Krebs  and-T.  C.  Gatti,  61  wooden  pontoons, 
$8,575.07;  Atlantic  Gulf  and  Pacific  Co.,  dr.  about 
2,071,000  c.  y.  from  Mobile  B.,  5.90$  c.  y.,  p.  m.,  and 
981,000  c.  y.  from  Mobile  R.,  8.40$  o.  y.,  p.  m.,  11, 
1699. 

1911.  Coastwise  Dredging  Co.,  dr.  2,600,000 
c.  y.,  5.38$  c.  y.;  Southern  Dredging  Co.,  dr. 
1,650,000  c.  y.,  5.45$  c.  y.;  Home  Dredging  Co.,  dr. 
600,000  0.  y.,  11.99$  c.  y.,  la,  1917.  J.  W.  Gilbert, 
constr.  bulkhead  in  Pinto  Pass;  prices  listed,  13, 
1917-18. 

1913.  Thos.  M.  Favre,  sur.  motor  boat,  $16,900, 
13, 1918. 

ENGINEERS. 

Chief  of  Engineeis.  R.,  66,  2,  3;  70,  63,381; 
71, 68;  73,  62;  73,  66;  74,  75;  7S,  80;  76,  71;  77, 
69;  78, 79;  79, 100;  80, 133, 1059;  81, 180;  83, 176; 
83,186;  84,194;  85,207,214;  86,205;  87,171;  88, 
159;  89,186;  90,168;  91,211;  93,206;  93,228;  94, 
210;  95,235;  96,207,214;  97,263;  98,259;  99,303; 
00,  344;  01,  364,  378,  1854,  1856;  03,  293;  03,  307; 
04,322;  05,330;  06,355,380;  07,369;  08,393;  09, 
409;  10,  460;  11,  491;  13,  607. 

Boards: 

Convened,  Mobile,  Feb.  3,  1872,  to  prepare  plan 
for  imp.  of  Mobile  H.  and  B.;  also  to  report  their 
views  as  to  probable  effect  of  work  proj.  by  State 
board  of  haroor  commissioners.  Board  of  opinion 
that  Chan.  13'  d.  over  Choctaw  and  Dog  E.  Bar,  for 
9  m.  from  the  inner  H.  of  Mobile,  should  be  dr.,  73, 
590.  Projs.  proposed  by  the  State  board  for  the 
imp.  of"R.,  H.,  and  B.  of  Mobile  would  be  detri- 
mental to  the  work  in  progress  by  the  U.  S.,  73, 576, 
593.  R.,  73,589.  (Col.  J.  H.  .Simpson  and  Lt.  Cols. 
Z.  B.  Tower  and  H.  G.  Wrigjit.) 

State  board  for  imp.  of  R.,  H.,  and  B.  of  Mobile 
organized,  73,  574. 

BE.  convened.  New  York,  Deo.  10,  1873,  to  con- 
sider and  report  upon  questions  relating  to  the  imp. 
of  Mobile  H.,  Ala.;  board  recom.  removaj  of  200' 
of  lower  extremity  of  Pinto  Pt.  Jetty,  to  be  fol- 
lowed by  further  removal  if  subsequently  judged 
necessary.  R.,  74,  893.  (Col.  Simpson  and  Lt. 
Cols.  Tower  and  Wright.) 

Convened,  New  York,  Feb.  28,  1880,  to  report 
upon  plans  and  est.  by  Capt.  Damrell  for  17'  and  22' 
Chan,  from  fleet  anchorage  through  B.,  into  Mobile 
B.  R.,  80, 1060.  (Cols.  Tower  and  Newton  and 
Maj.  Abbot.) 

In  charge: 

Capt.  W.  E.  Merrill,  1866.    R.,  66,  52. 

Maj.  C.  B.  Reese,  1870;  70,  63;  71, 559. 

Capt.  A.  N.  Damrell,  1870;  70,  63;  71,  559. 

Col.  J.  H.  Simpson,  1870-72.  R.,  71, 660;  73,574, 
589;  73,  66. 

Lt.  Col.  W.  F.  Eaynolds,  1872-73,  73,  66. 

Capt.  A.  N.  DamreU,  1873-95.  R.,  73,  691;  74, 
889,  893;  75,  ii,  3;  76,  490;  77,  407;  78,  587;  79, 
799;  80, 1049;  81,  1169;  83,  1245;  (Maj.)  83,  957; 


84,  1151;  86,  1336,  1374,  1375;  86,  1183;  87,  1293; 
88,  1193;  89,  1428;  90,  1691;  91,  1771;  93,  1435; 
93, 1743;  94, 1301;  95, 1683. 

Maj.  W.  T.  Rossell,  1896-1901.  R.,  96, 1425, 1463; 
97,  1662;  98,  1425;  99,  1695;  00,  2161;  01,  1809, 
1854, 1856. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1281. 

Capt.  W.  E.  Craighill,  1903-05.  B.,  03,  1237; 
(Maj.)  04, 1803;  05, 1393. 

Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1267. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1366;  08, 1421; 
09, 1407;  10, 1665. 

Maj.  C.  A  F.  Flagler,  1911-13.  R.,  11, 1697;  13, 
1916. 

Assistants: 

Capt.  Damrell,  70,  63. 

K.  Rauchenstein,  73,  581. 

P.  C.  Boudousqule.    R.,  96, 1466. 

David  G.  Anderson.    R.,  03, 1242;  04, 1810. 

ESTIMATES.    (See  Plans  and  Projects.) 

1837-38.    For  completion,  $150,000,  73, 603. 

By  Capt.  Merrill,  1866,  Mobile  H.,  $91,208,  66,  54. 

By  W.  D.  Mann,  1870,  dr.,  $600,000,  70,  382. 

By  Maj.  Reese,  1870,  dr.,  $656,800,  71,  559;  77, 
408. 

By  Col.  Simpson,  1871,  dr.  and  removal  of  obstr., 
$774,316.62,  71,  661;  73, 598;  77, 408.  Completion 
$461,908.85,  73,  576. 

By  BE.,  1872,  Mobile  H.  and  B.,  $609,847.87,  74, 
891. 

By  Capt.  Damrell,  1873,  completion,  $589,237.69, 
77, 69,  408. 

By  Capt.  DamreU,  1878,  chan.  17'  x  200',  $826,- 
107.66,  79,  800.  Chan.  21'  x  200',  $2,088,187.18,  79, 
800. 

LEGISLATION. 

Alabama,  1869,  created  a  commission  for  imp.  of 
H.,  71,  68,  501. 

Bonds  issued  by  Mobile  Co,  to  amount  of  $45,000 
(under  act  of  legislature)  tor  removal  of  obstr.  in  the 
H.,  71,  661. 

OPERATIONS. 

1837-38.    70,382. 

1870-71.    38,600  c.  y.  dr.,  71,  560;  77,  408. 

1871-73.    107,963  c.  y.  dr.,  73,  575:  77,  408. 

1873-73.    163,269  c.  y.  dr.,  73,  692,  693;  77,  408. 

1873-74.  700'  of  dike  and  j.  removed;  373,389 
c.  y.  dr.,  74,890,  891;  77, 408. 

1874-75.  Wrecks  removed;  353,752  c.  y.  dr., 
75,  ii,  4;  77, 408. 

1875-76.    220,575  c.  y.  dr.,  76,  491;  77,  408. 

1876-77.    46,133  o.  y.  dr.,  77,  407,  408. 

1877-78.    78,587. 

1878-79.  Repairs  to  vessels  and  ex.  and  sur.  of 
H.,  79, 100,  799. 

1880-81.    143,149  c.  y.  dr.,  81, 1170. 

1881-83.    1,315,604  o.  y.  dr.,  83, 1247,  1248. 

1883-83.    1,138,447  c.  y.  dr.,  83,  961. 

1883-84.    888,093  c.  y.  dr.,  84, 1163. 

1884-86.    1,296,841  o.  y.  dr.,  86,  1337. 

1885-86.    623,697  c.  y.  dr.,  86, 1185. 

1886-87.  829,8640.  y.  dr.,  87, 1295.  Statement 
of  total  dr.  done  1879  to  1886,  87, 1295. 

1888-89.  1,426,390  c.  y.  dr.  and  26  pile  clusters 
placed;  repairs  to  U.S.  steam  propeller,  89, 1429. 

1889-90.    886,005  0.  y.  dr.,  90, 1693. 

1890-91.    896,964  c.  y.  dr.,  91, 1773. 

1891-93.    2,559,346  c.  y.  dr.,  93, 1437. 

1893-93.    Over  2,460,180  c.  y.  dr.,  93, 1745. 

1893-94.    5,323,339  c.  y.  dr.,  94, 1304. 

1894-96.    6,842,271  c.  y.  dr.,  95, 1686. 

1895-96.    2,903,990  c.  y.  dr.,  96, 1428. 

1896-97.    1,314,286  c.  y.  dr.,  97, 1662. 

1897-98.    464,010  c.  y.  dr.,  98, 1426. 

1898-99.  361,710  c.  y.  dr.  and  deadheads  re- 
moved from  Chan.,  99, 1696, 1697. 

1899-00.  4,226,671  0.  y.  dr.  and  deadheads  re- 
moved from  Chan.,  00,  2162. 

1900-01.    3,637,739  c.  y.  dr.,  01, 1810. 

1901-03.  Snags  and  other  obstr.  removed  from 
Chan.,  03, 1281. 
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1903-03.  2,409,939  c.  y.,  s.  m.,  dr.,  03,  1243. 
Sna^  and  other  obstr.  removed  from  chan.;  no  bids 
received  for  work  on  outer  bar,  03, 1244. 

1903-04.  2,081,897  0.  y.,  s.  m.,  dr.  from  chan 
in  Mobile  R.  and  B.,  04,  l8lO.  100,433  c.  y.,  s.  m., 
dTi  from  outer  bar;  dr.  Jiiwbo  lost  on  outer  bar,  04, 
1812.  Snags  and  other  obstr.  removed  from  B.,  04, 
1805. 

1904-OS.  498,739  0.  y.,  s.  m.,  dr.,  and  snags  and 
other  obstr.  removed  from  chan.,  05, 1394. 

190S-06.  867,905  c.  y.  dr.,  and  1,470  snags  and 
other  obstr.  removed  from  chan.,  06, 1268. 

1906-07.  1,109,410  c.  y.  dr.,  and  snags  and  other 
obstr.  removed  from  H.,  07, 1366. 

1907-08.  3,464,943  c.  y.  dr.,  and  1,833  snags  and 
other  obstr.  removed  from  chan.,  08, 1422. 

1908-09.  2,168,533  0.  y.  dr.,  and  355  snags  and 
other  obstr.  removed  from  chan.,  09, 1408. 

1909-10.  350,221  0.  y.  dr.,  10, 1555.  594  snags 
and  other  obstr.  removed  from  chan.,  10, 1556.  ' 

1910-11.  1,005,935  c.  y.  dr.  from  cut-off  chan. 
(U.  S.)  and  1,620  544o.  y.  dr.  by  contract;  1,253  snags 
and  other  obstr.  removed  from  cut-off  chan.  in  B. 
and  368  snags,  etc.,  from  B.,  by  U.  S.,  11, 1698. 

1911-13.  Total  of  6,434,090  c.  y.  dr.  by  contract,- 
and  3,748,365 c.y.  by U.  S.drs.,  13, 1915.  Bulkhead 
in  Pinto  Pass  150'  x  500'  w.  completed;  U.  S.  snag 
boat  Demopolis  removed  3,142  snags  and  other 
obstr.,  13, 1916. 

PHYSICAL,  CHABACXEBISTICS. 

Light  drifting  sand,  73, 602,  603. 

Description  of,  73,  590,  591;  80,  1060;  96,  1428, 
1465. 

Tabular  statement  showing  condition  of  the  dr. 
Chan.,  93,  1747;  94,  1306;  93,  1687;  96,  1429;  97, 
1663;  98, 1427;  99, 1697. 

Filling  of  the  dr.  Chans,  to  be  constantly  expected. 
Filling  ex.  1895-96  so  soft  as  to  be  easily  moved  by 
the  action  of  waves,  96, 1428. 

Bapid  shoaling  of  chan.  since  1906,  07,  371. 

PLANS.    (See    Estimates,    Private    Work,    and 

Projects.) 

By  Capt.  Merrill,  removal  of  sunken  ironclads  and 
piles  placed  in  the  H.  by  the  Confederates,  66, 52, 53. 

By  Col.  Simpson,  dr.  cat  260'  w.  through  Choctaw 
Bar  and  250'  w.  through  Dog  B.  Bar,  71, 660. 

By  State  board  of  harbor  commissioners,  5,400 
1.  f.  of  js.;  also  canal  through  Pinto  Isld.,  with  3 
auxiliary  canals,  73,  576,  693,  694,  697.  Imp.  of 
Mobile  compared  with  various  other  works,  73, 601, 
603. 

By  Capt.  Damrell,  1878,  chan.  21'  x  200';  est- 
12,088,187.18,  79, 100,  800. 

By  Capt.  Damrell,  1879,chans.  17' and  22'  d.,  79, 
800;  SO,  1059. 

Consideration  of,  by  BE.  of  1880,  SO,  1060, 1066. 

PRIVATE    (COBPOBATE,    COtTNTY,    AND 
STATE)  WOBK. 

$45,000  expend,  removing  obstr.  from  H.  by 
Mobile  Co.,  71,  569,  561;  73,  598. 

Work  under  direction  of  the  State  board  for  imp. 
of  the  R.,  H.,  and  B.  of  Mobile,  73,  698.  State 
board  abolished,  73,  693.  Total  expend,  by  State 
board,  $72,025.95,  74, 891;  77,  70,  408. 

Mobile  Bay  Breakwater  Co.  chartered  by  legisla^ 
ture,  77,  408.    Commenced  work,  77,  408. 

PBOJECTS.    (See  Estimates  and  Plans.) 
Earliest  app.  made  1826;  continued  at  irregular 

intervals  to  1867,  at  which  time  there  had  been  app. 

$228,830.60.    Resulted  in  a  dr.  chan.   10"  x  200 

through  Pass  and  Dog  B.  Bar.    82, 1246. 
By  Maj.  Reese,  chan.  11'  x  300'  through  Choctaw 

Pass  and  Dog  R.  Bar,  and  dr.  below  Dog  R.    Bar 

to  lower  B.;  est.,  $656,800,  71, 659.    Appr.  by  Chief 

of  Engineers,  73, 574. 


By  BE.,  1872,  chan.  13'  x  200'  through  Choctaw 
and  Dog  R.  bars,  9  m.;  est.,  $609,847.87,  73, 592;  73, 
692;  74,  891.  Appr.  by  Chief  of  Engineers  and 
Sec.  of  War,  73, 692.  ,    ..  ,    . 

By  BE.,  1872,  removal  of  200'  of  j.  built  by  State 
board,  74, 894. 

By  Capt.  Damrell,  1878,  chan.  17'  x  200';  est., 
$826,107.66,  79, 100,  800;  80, 1062. 

BE.  of  1880  recom.  that  if  such  a  d.  should  satisfy 
shipping  interests  it  be  attained  by  dr.  existing 
Chan.,  80,  1065;  83,  1246.  Subsequent  modifica- 
tions in  w.  and  direction  at  2  points,  83, 1247. 

In  1878  sur.  was  directed  to  be  made  to  determine 
whether  existing  chan.  could  be  improved  to  22'. 
In  Mar.,  1880,  decided  to  continue  former  imp.  by 
dr.  17'  with  uniform  w.  of  200'  from  17'  curve  to 
Mobile  R.  to  same  d.  in  lower  B.;  est.,  $820,000, 88, 
1194.  Between  1881  and  1888  a  total  of  $765,000  was 
app.  for  this  proj.,  88, 1194, 1196. 

In  1885  proj.  submitted  by  Maj.  Damrell  for  imp. 
of  Mobile  R.  and  H.,  securing  23'  d.  by  dr.  chan. 
which,  since  1870,  had  been  imp.  first  from  9'  to  13', 
then  from  13'  to  17';  chan.  w.  to  be  2W';  est., 
$1,980,000,  89, 1429,  1430. 

App.  of  $250,000  In  1888  being  made  specifically  for 
the  furtherance  of  proj.  of  1885,  imp.  of  H.  continued 
1888  under  that  proj.,  89, 1429. 

In  1891  the  cost  of  completing  17'  chan.,  dr.  chan. 
23'  X  280',  removing  fill  during  the  progress  of  work, 
and  dr.  chan.  in  Mobile  R.  up  to  Chickasabogue 
23'  X  280'  est.  at  $2,043,800,  with$60,000an.  mainten., 
91, 1773-1775;  93, 1437. 

In  1896  Maj.  RosseU  est.  $1,640,000  to  d.  and  w. 
chan.  to  give  bottom  w.  of  100',  and  $60,000  an. 
mainten.,  96, 1466, 1466. 

By  Maj.  osseRll,  1900,  d.  and  w.  chan.  through 
outer  bar  to  30'  x  300';  est.,  $91,250,  01, 1854, 1857; 
OS,  1282. 

Proj.  modified  in  act  Mar.  2, 1907,  to  include  com- 
pletion of  existing  proj  .'at  est.  of  $5iBa,000,  and  pros- 
ecution of  operations  to  provide  Increased  d.  with 
app.  of  $100,000  an.  for  5  years;  act  au.  continuing 
contracts  in  sum  of  $360,000,  and  application  of 
$10,000  for  removal  of  obstr. ;  constr.  of^a  dr.,  recom. 
at  various  times  since  1903,  was  also  au.,  07, 370. 

Amount  heretofore  au.  by  Congress  for  constr.  of 
dr.,  with  exception  of  $5,000  for  plans;  may  be  used 
in  dr.  said  II.;i  design  of  dr.  undertaken,  08, 394, 
1423. 

By  Maj.  H.  Jervey,  dr.  to  27'  x  200'  in  B.  and  300' 
w.  in  R.,  straightening  and  otherwise  imp.  chan., 
au.  act  June  25,  1910;  est.,  $1,802,548,2  andthepm-- 
chase  of  a  dr.  at  cost  of  $450,000,  08, 1423;  10, 461. 

SURVEYS. 

Mobile  H.,  1860,  70,  382;  1870,  71,  559,  578,  80, 
1052. 

Chan,  resur.,  1873,  73, 693. 

$10,000  app.,  1878,  for  tests,  sur.,  and  borinp  in 
Mobile  B.,  78,79. 

Ex.  and  sur.  by  Capt.  Damrell,  1878,  79, 100,  799. 

Chan.,  1885,  85, 1338. 

Ex.,  1884,  for  23'  chan.,  85, 1374. 

Sur.  of  H.,  au.  act  of  Aug.  17, 1894;  made  by  Capt. 
RosseU,  1895  (see  Projects),  96, 1463. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900,  made  by 
Maj.  Rossell,8  01,1854. 

Sur.  of  H.  completed  Sept.,  1902,  results  of  tidal 
observations,  03, 1243. 

Surs.  of  chan.  and  water  front;  tidal  observations, 
04, 1811. 

H.  line  sur.  completed,  06, 1395. 

Sur.  for  27'  chan.,  au.  act  Mar.  3,  1906;  made, 
1905,  by  Maj.  Craighill,i  OG,  380. 

Pre.  ex.  and  sur.,  au.  act  of  1909;  made  by  Maj. 
Jervey,'  10,  488. 

Eef.  to  ex.  and  sur.  B.,  11,  493;  IS,  608. 

Maps.i  66,  i;  80,  1066;  84,  1158;  96, 1432;  97, 
1666;  98, 1426;  99, 1698;  00,  2166;  13, 1916. 


1  H.  D.  647,  59th,  1st. 

2  Based  on  sur.  printed  in  H.  D.  657,  61st,  2d. 


«  H.  D.  219, 56th,  2d. 
<  H.  D.  657,  61st,  2d. 


rSee  pp.  14-22  for  1 
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R-S3    BLACK    WARRIOR,    WARRIOR,    AND    TOMBIGBEE 
RIVERS,  ALA.  AND  MISS. 


Part. 

Title. 

Period. 

Part. 

Title. 

Period. 

a 

General  data 

1870-1912 
1870-1912 
1893-1912 
1893-1912 
1893-1902- 

i 

i 

1 

m 

Tombigbee  E.,  above  Columbus. 
Tombigbee    E.,    Columbas    to 
Walkers  Br 

1880-1884 

b 

c 

Black    Warrior,    Warrior,    and 
Tombigbee  Bs.,  Ala.  and  Miss. 

Tombigbee  B.,  below  Demopo- 
lis,  Ala 

1903-1912 

d 

Tombigbee  E.,  Walkers  Br.  to 
Fulton 

1893-1902 

Warrior  E 

1893-1902 

Tombigbee  E.,   Demopolis   to 

Black  Warrior  E 

1880-1912 

1903-1912 

f 

Tombigbee    B.,    Columbus    to 
Fulton 

Operation  and  care  of  locks  and 
dams.        ..            ... 

1897-1912 

Part  (a),  R-33 


General  Data. 


COMl^RCE. 

The  Black  Warrior,  Warrior,  and  Tombigbee 
Es.,  togetherwith  the  Mobile  E.,  connect  the  War- 
rior coal  fields  with  the  Gulf  of  Mexico.' 

Traffic,  1911-12,  200,000  t.,  12,  1928,  1930,  1931, 
1936. 

TomMgbee  B.— Mouth  to  Demopolis: 

"The  work  of  lock  and  dam  construction  has  thus 
far  had  a  marked  effect  on  traffic.  What  effect  the 
all-year-round  6-foot  navigation  will  have  when  ob- 
tained can  not  be  definitely  stated  imtil  the  project 
is  completed,  but  indications  are  that  it  will  cause 
great  reduction  in  freight  rates  and  develop  an 
extensive  traffic  between  the  coal  fields  of  western 
Alabama  and  the  Gulf  of  Mexico."    12, 616. 

"Commerce  on  this  section  during  the  fiscal  year 
ending  June  30, 1912,  amounted  to  149,900  short  tons, 
principally  logs,  lumber,  cotton,  fertilizer,  and  gen- 
eral merchandise,  valued  at  $3,930,516.31. 

"This  project  has  directly  resulted  in  aSording 
water  and  lower  rail  rates  from  Mobile  to  points 
on  the  river  below  Demopolis,  Ala."    12,  619. 

Tombigbee  B.  from  Demopolis,  Ala.,   to 
Columbus,  Miss.: 

"This  entire  section  of  Tombigbee  Eiver  is  open 
to  steamboat  navigation  througtiout  the  year,  ex- 
cept during  the  period  of  extreme  low  water  in  the 
laD  of  the  year.  At  present  the  regular  packet 
steamers  out  of  Mobile  navigate  this  part  of  the  river 
during  the  winter  and  spring  seasons,  and  it  is  re- 

gorted  that  one  steamboat  Ime  intends  to  build  a 
ght  draft  steamer  to  operate  the  balance  of  the 
year. 

"Commerce  on  this  section  during  the  calendar 
year  1911  amounted  to  46,399  short  tons,  valued  at 
$503,086,  being  principally  cotton,  cotton  seed, 
fertilizer,  hardware,  logs,  staves,  and  miscellaneous. 

"The  project  results  in  aflfording  lower  rail  rates 
from  Mobile  to  points  on  the  Tombigbee  Eiver 
above  Demopolis  for  several  months  each  year." 
12,  621. 

Tombigbee  E.  from  Columbus  to  Walkers 
Br.,  Miss.: 

"The  total  amount  expended  on  improvement 
of  this  section  of  river  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1912,  was  $90,120.55,  of  which 
$56,309.71  was  for  maintenance. 

"Commerce  on  this  section  during  the  calendar 
year  1911  amounted  to  1,080  short  tons  of  logs  and 


1,346  short  tons  of  general  merchandise,  valued  at 
$30,145. 

"The  project  has  had  no  effect  on  freight  rates." 
la,  623. 

liS.  and  ds.  on  Black  Warrior  and  Tombigbee 
Bs.,  Ala.: 

"The  total  amount  of  commerce  using  the  locks 
during  the  fiscal  year  ending  June  30,  1911,  was 
424,949  short  tons,  while  that  for  the  fiscal  year  end- 
ing June  30, 1912,  was  414,114  short  tons,  principally 
coal,  stone,  com,  cotton,  logs,  staves,  and  general 
merchandise.  In  addition  to  this  there  was  con- 
siderable traffic  in  logs  in  the  pool  between  Locks  4 
and  5,  and  considerable  coal  was  handled  on  the 
pool  between  Looks  12  and  13."    12,  625. 

LOCKAGE  LOCATIONS  OB  STBETCHES 
LISTED  FBOM  MOBILE  B.  TO  SOTJBCES. 

Mobile  E.,  Ala. 

Torhbigbee  E.,  Ala.  and  Miss.,  includmg  Locks 
lto4. 
Warrior  E.,  Ala.,  including  Looks  5  to  9. 
Black  Warrior  E.,  Ala.,  Includiag  Locks  10  to  17 
Mulberry  Fork,  Ala.,  includes  Lock  20. 
Locust  Fork,  Ala. 

PHYSICAL  CHABACTEBISTICS. 

The  Black  .Warrior  is  formed  by  the  junction 
of  Mulberry  and  Locust  Forks. 

At  Tuscaloosa  the  name  changes  to  Warrior. 
The  Warrior  flows  into  the  Tombigbee  about  a 
m.  above  Demopolis. 

The  Tombigbee  and  Alabama  Bs.  form  the 
Mobile  E.  about  45  m.  above  Mobile. 

The  total  length  from  Mulberry  and  Locust  Forks 
to  terminus  is  408  m.,  and  the  total  fall  214J'. 

PBOJECT. 

To  1903  Congress  au.  total  of  about  $2,500,000 
for  slack-watermg  the  system.  Of  the  20  locks 
required  10  were  built— 1  building.  BE.  at  that 
date  rendered  opinion  that  to  render  effective  the 
proj.  lor  the  system  would  require  $1,200,000  to 
complete  Is.,  etc.,  Tombigbee  E.;  $710,000  com- 
plete Locks  5  and  6,  Black  Warrior  R.;  $94,466  com- 
plete Locks  1,  2,  3,  Warrior  E.;  $150,000  for  dr.,  etc., 
$1,500,000  (tentatively)  for  6  addl.  Is.,  04, 1845. 

Special  review  of  history  of  system,  04, 1845. 
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Part  (b),  R-33 


Appropriations. 


Black  Wanlor  K.,  Tuscaloosa  to 
Daniels  Creek: 


1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1901, 


$50,000.00,85,1354. 

66,260.00,86,1200. 
100,000.00,  88,1199. 
150,000.00,90,1698. 
200,000  00,93,1444 

37,500.00,95,1691. 

10,000.00,96,1434. 

50,000.00,99,1703. 

86,824.00,00,2169. 

63,676.00,01,1819. 


Tomblgliee   B.,   Demopolls   to 
Vienna: 

1882,     $7,500.00,82,1294. 


Tomblgliee  R.,  below  Demopolis: 

1882,       $6,000.00,88,1294 


Tombtgbee  B.,  Fulton,  Miss.,  to 
Vienna,  Ala.: 


Wanioi  B.: 

1880,     $20, 000. 00,  80, 1086. 


1881, 
1884, 
1890, 


1899, 


10,638.30,81,1211. 
12,000.00,  84,1206. 
45,000.00,90,1700. 
75,000.00,93,1446. 
40,000  00,96,1693. 
70,000  00,96,1436. 
220,000.00,  99,1710. 


Warior  R.,  below  Tuscaloosa: 

1882,     $10,000.00,  83,  1294 

18,750.00,86,1196. 

18,000  00,88,1203. 

200,000.00,00,2182. 

3,691.24,01,1831. 

240,000.00,01,1831. 


1886, 
1888, 
1900, 


$794,250.00 

1884, 
1886, 
1888, 
1890, 

$10,000.00,84,1210. 
7,50000,  86,1199. 
6,500.00,  88,1205. 
6,000.00,90,1702. 

Tombigbee  B.,  Walkers  Br.  to 
Fulton,  Miss.: 

492,638.30 

1888, 
1890, 
1892, 
1894, 
1896, 
1899, 

$4,000.00,88,161. 
4,000.00,90,1701. 
3,00000,  93,144a 
1,000.00,95,169a 
1,00000,96,1446. 
1,000.00,99,1715. 

$7,500.00 


5,000.00 


30,000.00 


14,000.00 


1901, 


Warrior  arid  Tombigbee  Bs.  be- 
low Tuscaloosa  and  Demopolis, 
Ala.: 

1875,    $26,000.00,  75,19. 


Warrior  and  Tombigbee  Es.; 

1876,    $15,000  00,  76,13. 
1878,     28,000.00,  78,693. 


Warrior  and  Tombigbee  Es.  be- 
low Columbus: 

1879,   $20,00000,  79,833. 


490,441.24 


25,000.00 


43,000.00 


20,000.00 


Tombigbee  B., 
Columbus, 

1890,     $16,000 


1892, 
1894, 
1896, 
1899, 
1906, 
1907, 
1910, 


35,000. 
50,000 
60,000 
10,000. 

*io,ooa 
*i2,ooa 

11,000 


Demopolls,  Ala.- 
Miss.: 

00,  91,  215,  1784 
00,  93, 1451. 
00,  95,  1696. 
00,  96,  1443. 
00,  99, 1713. 
00,  05,  1409. 
00,  07,  1377. 
00,  10, 156a 


Tombigbee  B.,  Miss,  and  Ala.: 
1870,       $4,800  00,  71,  573  (sur.). 
1872,       10,00000,73,67 
1890,       65,00000,90,1700. 

1892,  125,000  00,  93, 1460. 
1894,  75,000. 00,  95, 1694 
1896,  76,000  00,96,1437. 
1899,       60,000.00,99,1712. 


Tombigbee  R.,  Fulton-Colum- 
bus, Miss.: 

1892,  $6,000.00,93,1449. 
1894,  4,000.00,95,1697. 
1896,  8,00000,96,1445. 
1899,         6,000  00.99,1714 


193,000.00 


23,000.00 


Tombigbee,  mouth  to  Demop- 
oUs: 


Tombigbee  R.,  above  Columbus, 
Miss.: 

1878,  $12,  OOa  00,  78,  81,  594 

1879,  10,000.00,79,106. 

1880,  4,000.00,80,1092. 

1881,  1,000  00,81,1212. 

1882,  1,000  00,83,1295. 


Tombigbee  R.,  Columbus,  Miss., 
to  Vienna: 

1880,  $12,000  00,  80, 1090. 

1881,  6,382.98,81,1211. 

1882,  7,500  00,83,1294 


Tombigbee  E.,   below   Vleima, 
Ala.: 


394,800.00 


28,000.00 


25,882.98 


1900, 
1902, 
1902. 
1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


$3,980  81,01,1836. 
16,00000,03,1297. 
3,776.31,04,1819. 
15,000  00,  05,  140a 
16,00000,07,1376. 
10,000  00,  09, 14ia 
13,000.00,10,1567. 
15,000.00,  11,1707. 
10,000.00,  13,192a 


102,767.12 


Tombigbee    B.,    Columbus    to 
Walkers  Br.: 


1902, 
1905, 
1907, 
1909, 
1910, 


$4,00000,03,1297. 
*2,00a00,  05, 1409.  , 
*2,000.00,  07, 1378. 
*3,00a00,  09,  1420. 
10,000.00,  10,1670. 


1880, 
1881 
1884, 


$15,000.00,80,1090. 

7,97a  72,  81, 120a 
15,00000,84,1210. 
11,260.00,86,1199. 

6,000  00,  88, 120& 


Tombigbee    B.,    Demopolis    to 
Walkers  Br.: 

1911,  $6,000  00,  11,  i7oa 

1912,  8,000  00,13,1929. 


21,000.00 


13,00000 


♦  Allotment. 
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Black    WatTloT,    Warrior, 
Tombigbee  Ks.: 

1902,  J374,000.00,  08,  1293. 

1903,  200,000.00,03,1248. 

1904,  225,000.00,04,1816. 
1906,     100,000. 00,  OS,  1405. 

15,000.00,05,1405. 

1906,  603, 466. 00,  06,  1275, 6. 

1907,  350,000. 00,  07, 1375. 
238,000.00,07,1376. 

1908,  530,000  00,  08, 1433. 

1909,  1,000,000.00,  09,  1416. 

1910,  500, 000. 00,  10,  1565. 
312,000.00,  10,1565. 


1911,  1100,000.00,11,1705. 

250,000  00,  11,1706. 

1912,  465,00000,13,1924. 


$5,262,466.00 
8,040,964.36 


Total  (13,  1924,  28,  29,  30),  88,036,- 

164.36,  incWdes  sales,  $3,300.80,  but 

omits  item,  Tombigbee  B.,  1870, 

$4,800. 
Ada  to  the  foregoing  the  total  for 

operation  and  care  of  canals,  etc., 

1897-1912  (see  p.  661) 842, 867. 84 

Total -• 8,883,832.20 


Part  (c),  R-33.  Black  Warrior,  Warrior,  and  Tombigbee  Rivers, 
Ala.  and  Miss.  (Including  survey  for  water  communica- 
tion with  the  Tennessee  by  way  of  Big  Bear  Creek.) 


APPROPRIATIONS.    (See  preceding.) 

COMMERCE. 

Important,  73,  562  :75,  ii,  16,  24,  27;  79,  832. 

Benefit  of  imp.,  81, 1206, 1208, 1210;  83, 1294;  83, 
1016;  85, 1348. 

Timber  shipments  on  Tombigbee,  1888  to  1890; 
decrease  in  freight  and  transportation  expenses,  89, 
1438;  90, 1701.  ,       ^  . 

Importance  of  the  imp.  to  the  coal  and  u'on  inter- 
ests on  the  Warrior  E.,  93, 1443. 

CONTRACTS. 

1888.  "Wm.  Miller,  constr.  locktender's  house 
(Black  Warrior),  $1,990,  88, 1199. 

ENGINEERS. 

Chief  of  Engineers.    R.,  70,  31;  71,  69;  73. 

62,  67;  74,  70;  75,  76,  77;  76,  73;  77,  72;  78,  81: 
79, 104, 105, 106;  80, 138;  81, 186;  82, 183;  83, 196; 
84, 203;  85, 208;  86, 206;  87, 173-178;  88, 160-166; 
89, 187-194;  90, 168-175;  91,  212-215;  98,  206-209. 

In   charge: 

Mai.  C.  B.  Eeese,  1870,  71,  68,  572. 

Capt.  A.  N.  Damrell,  1870.    71, 68,  672. 

Col.  J.  H.  Simpson,  1870-72.    R.,  71,  572,  673. 

Lt.  Col.  W.  F.  Eaynolds,  1873,  73,  66. 

Capt.  A.  N.  Damrell,  1873.    R.,  73,  697. 

Ma5.  W.  McFarland,  1872-75.  R.,  73,  548;  74, 
579;  76,  791,  803. 

Capt.A.N.Danirell,1876.  R.,76,ii,16;  76,496; 
77,-416;  78,593,594;  79,830,833;  80,1086;  81,1203; 
83,  1282;  (Maj.)  83, 1011;  84,  1204;  85,  1346;  86, 
1193;  87,  1322;  88,  1198-1227;  89,  1433-1440;  90, 
1696-1716;  91, 1776-1784;  93, 1440-1451. 

Assistants: 

Henry  C.  Fillebrown.    B.,  71,  574,  675. 

T.  Pearsall,  71, 672. 

P.  Eobinson.    R.,  73,  648;  74, 680;  75, 806. 

Horace  Harding.    R.,  75,  ii,  17. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  P.  Eobinson,  1873,  removing  obstr.  from 
Aberdeen  to  Columbus,  chan.  2i'  x  60',  $92,600,  73, 
649.  Slack-water  navigation,  $300,000,  73,  550. 
Slack-water  navigation  between  Tombigbee  and 
Tennessee  Es.,  $1,705,312,  75,  805,  808. 

By  H.  Harding,  1875,  imp.  of  lower  Black  War- 
rior, $36,450,  $161,103,  76,  li,  17,  20,  23.  Imp.  of 
upper  Black  Warrior  E.,  $431,000,  75,  ii,  24. 

By  Capt.  Damrell,  1876,  imp.  of  Tombigbee  and 
Black  Warrior  Es.,  $172,603,  76,  497.  Foregoing 
est.  increased  fo,  1879, 1250,000,  79,  832. 


OPERATIONS.' 

1873-73.  Eemoval  of  260  snags  from  Tombigbee 
E.,  between  mouth  and  Demopolis,  73,  67,  697. 

1873-74.  Eemoval  of  obstr.  from  Tombigbee 
E.,  between  Aberdeen  and  Cotton  Gin  Port,  74, 70, 
680. 

1874-75.  Removal  of  obstr.  continued  to  Barns 
Ferry,  76, 76,  791. 

1875-76.  On  Tombigbee,  417  snags  removed, 
361  c.  y.  of  r.  excavated,  4,708  c.  y.  dr.,  and  4,633 1.  f. 
of  is.  and  l,228l.  f .  of  ds.  built;  also  791'  of  shorepro- 
tection  constr.;  21  bars  improved,  76,  73,  497. 

1876-77.  On  Tombigbee,  798  snags  removed, 
400  c.  y.  dr.,  and  5,076 1.  f.  js.  constr.;  also  1  wreck 
removed;  12  bars  improved,  77,  72,  417. 

1877-78.  Warrior  E.  cleared  of  obstr.  to  Log 
Shoals;  chan.  2J'  d.  from  mouth  to  Eastport,  78, 81, 
593. 

1878-79.  On  Warrior  R.,  713  snags  removed, 
2,190  1.  f.  of  js.  built,  and  7  bars  inroroved.  On 
Tombigbee  R.,  911  snags  removed  and  3,306 1.  f.  of 
js.  built,  79, 831,  833. 

1879-80.  Obstr.  removed  and  wing  ds.  built 
on  Tombigbee  between  Columbus  and  Demopolis, 
80, 1088;  83, 1288. 

1880-81.  686  trees  and  logs  removed  and  861 
1.  f.  wing  ds.  built  on  the  Black  Warrior  E.,  81, 1204. 
On  Tombigbee  R.,  between  Columbus  and  Vienna, 
6,666 1.  f .  of  wing  as.  built,  1,641 1.  f .  shore  protection 
placed,  and  2,482  trees  and  logs  removed,  81, 1207. 

1881-83.  On  Black  Warrior,  10,111  1.  f.  of  ds. 
and  js.  built,  4,608  logs  and  trees  removed,  83, 1284. 
On  TomlDigbee,  below  Columbus,  9,336 1.  f .  of  wing 
ds.  built,  6,406  logs  and  tre3s  removed,  1,100  c.  y.  r. 
blasted,  83, 1290. 

1883-83.  On  Black  Warrior,  7,969  1.  f.  js.  built 
and  repaired,  3,200  1.  1.  bank  protected,  2,607  trees 
and  logs  removed,  83, 1014.  On  Tombigbee,  below 
Columbus,  1,020 1.  f.  wing  ds.  built,  5,281  trees  and 
logs,  and  1,900  c.  y.  of  r.  removed,  83, 1018. 

1883-84.  On  Black  Warrior,  l,3641ogs  and  trees 
removed,  84, 1204.  On  Tombigbee,  below  Colum- 
bus, 800  snags  and  trees  removed  and  1,685  1.  f.  of 
wing  ds.  built,  84, 1208. 

1884-86.  On  Black  Warrior,  267  trees  and  snags 
removed  and  500  cords  of  brush  cut  and  piled,  85, 
1346.  On  Tombigbee,  a  barge  was  built,  6,027  trees 
and  logs  removed,  and  one-half  m.  of  bank  pro- 
tected, 86, 1350. 

1885-86.  On  Black  Warrior,  260  logs  removed 
and  cavmg  bank  protected,  86, 1193.  On  Tombig- 
bee, 1,333  logs  and  trees  removed,  86, 1197. 

1886-87.  On  Warrior  R.  sur.  in  progress,  87, 
1324. 

1887-88.  1,107  snags  removed  from  chan.,  and 
432  trees  cut  from  the  banks  on  Tombigbee  below 
Vienna,  88, 1,207.  871  snags  and  stumps  removed 
froBi  chan.  and  242  trees  from  banks,  clearing  25  m. 


1  Above  Columbus,  iiom  Aberdeen  to  Waverly,  63  m.,  high-water  navigation  obtained  at  1870,  79, 106, 
831, 833.    History  of  operations,  to  1879,  74, 679;  79,  830, 833. 
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ofR.  and  completing  the  proj.  imp.  between  Vienna 
and  Fulton,  88,  1205;  2,137  snags  removed  from 
Chan.,  and  682  trees  cut  from  the  hanks  on  Black 
Warrior  between  Demopolis  and  Tuscaloosa,  88, 
1202.  Constr.  o£  Lock  and  Dam  No.  1  begun  on 
Black  Warrior  between  Tuscaloosa  and  Daniels 
Creek,  88, 1199. 

1888-89.  Snags  and  trees  removed  on  Tom- 
higbee  between  Pulton  and  Walkers  Br.,  89, 1438. 
7,811  0.  y.  St.  quarried,  2,364  c.  y.  St.  cut,  1,434  c.  y. 
St.  laid,  and  816  o.  y.  r.  and  1,500  c.  y.  earth  excavated 
in  1.  and  d.  constr.  on  Black  Warrior  between  Tusca- 
loosa and  Daniels  Creek,  89, 1434. 

1889-90, .  Removal  of  obstr.  continued  m  Tom- 
bigbee  between  Walkers  Br.  and  Fulton,  90,  1701. 
7,510  c.  y.  masoru'y  laid,  4,100  c.  y.  St.  quarried,  950 
c.  y.  St.  cut,  1,541  c.  y.  r.  and  3,780  c.  y.  earth  exca- 
vated, and  2,341  o.  y.  r.  and  earth  backing  placed 
hfthinH  bank  wall  in  1.  and  d.  constr.  on  Black 
Warrior  between  Tuscaloosa  and  Daniels  Creek,  90, 
1697. 

1890-91.  Constr.  and  repair  of  plant  for  snag- 
ging on  the  Warrior  R.,  91, 1778.  454  trees  pulled, 
2,886  trees  cut,  and  1,725  logs  and  stumps  removed 
on  Tombigbee  between  Walkers  Br.  and  Fulton, 
91,  1779.  Preparation  of  plant  tor  work  on  Tom- 
bigbee between  Fulton  and  Vienna,  91,  1781. 
Snags,  logs,  and  trees  removed  from  Tombigbee 
from  its  mouth  up  to  Demopolis,  91,  1783.  3,446 
0.  y.  of  St.  quarried,  1,038  c.  y.  cut,  and  567  c.  y.  laid: 
1,255  0.  y.  r.  excavation  in  lock  pit;  3,700  c.  y.  of 
earth  and  r.  fllling  behind  lock  wall  in  constr.  of 
lock  and  dam  in  Black  Warrior  R.  between  Tusca- 
loosa and  Daniels  Creek,  91, 1786. 

1891-93.  960  c.  y.r.  and  440  s.  y.  of  paving  used 
In  bank  revet,  and  dam  at  Lock  No.  X;  2,793  c.  y.  r. 
and  earth  excavated  in  foundation;  3,475  c.  y.  r. 
quarried,  and  6,121  c.  y.  of  masonry  laid  at  Lock 
No.  2;  681  c.  y.  St.  quarried,  at  Lock  No.  3,  Black 
Warrior,  Tuscaloosa  to  Daniels  Creek,  93,  1442. 
766  snags  and  384  overhanging  trees  removed  on 
Warrior  and  Tombigbee  Rs.,  93, 1446.  3,277  snags 
removed  from  chan.,  and  4,101  trees  cleared  from 
banks  on  Tombigbee  bet.  Fulton  and  Vienna,  93, 
1449.  600  snags,  611  overhanging  trees,  2,944  c.  y. 
of  r.,  and  3  wrecks  removed,  and  1,685 1  .f.  of  j.  re- 
paired on  Tombigbee  from  its  mouth  up  to  De- 
mopolis, 93, 1450.  2,627  snags  and  7,406  overhang- 
ing trees  removed  from  Tombigbee  bet.  Demopolis 
and  Columbus,  93, 1461. 

PHYSICAL  CHARACTEBISTICS. 

Description  of,  71, 573,  675;  73, 651. 

Obstr.  to  navigation,  71, 576. 

Description  of.  Black  Warrior  R.,  76,  ii,  16,  17, 
18-23;  83, 1011. 

Tables  of  distances,  73,  651;  85, 1347. 

Table  of  water  levels  and  distances  on  Tombigbee 
R.,  76, 804,  807. 

Lowest  summit  level,  75,  806. 

Caving  banks  on  Tombigbee  R.,  80, 1089. 

Description  of  Tombigbee  and  Black  Warrior  Rs., 
88, 1200, 1206;  90, 1716. 


FLANS.    (See  Estimates  and  Projects,) 

T.  Pearsall,  1871,  reported  that  from  Columbus, 
Miss.,  to  Demopolis  (the  confluence  of  the  Tom- 
bigbee with  the  Mobile  R.)  no  permanent  Imp.  to 
navigation  could  be  made,  71,  572. 

H.  C.  Fillebrown,  1871,  reported  that  the  R.  could 
be  temporarily  imp.  by  removal  of  snags  and  saw- 
yers; est.,  J21,500,  71,  673,  676,  677. 

By  Col.  Simpson,  1871,  removal  of  RR.  br.  at 
Jones  Bluffls  to  a  point  300  y.  farther  down  the  R., 
71,  673. 

P.  Robinson,  1873,  Fulton  to  Columbus,  Miss., 
slack-water  navigation  or  excavating  chan.  reported 
impracticable,  73,  649,  550.  Slack-water  naviga- 
tion, 1875,  bet.  Tombigbee  and  Tennessee  Rs.;  est., 
tl,706,312,  76, 803,  807;  reported  impracticable,  76, 
805,  809. 

By  H.  Harding,  slack-water  navigation  on  the 
upper  Warrior  R.  by  looks  and  dams  and  by  canal; 


est.,  $431,000,  75,  ii,  23, 24.  Imp.  of  the  lower  Black 
Warrior,  Demopolis  to  Tuscaloosa,  to  procure  chan. 
80'  X  4'  d.  by  removal  of  obstr.  and  constr.  of  js., 
est.,  1151,103;  or  for  chan.  3'  x  50',  est.,  136,450,  76, 
il  22  23. 

Imp.,  Demopolis  to  Tuscaloosa,  on  Black  Warrior 
R;,  by  constr.  of  dams  and  pneumatic  gates,  snag- 
ging, "bank  revet.,  and  bar  imp.;  est.,  J677,000,  91, 
1778. 

PBrVATB  (STATE)  WORK. 

State  of  Alabama  contracted  with  Mr.  McCarty 
for  removal  of  obstr.  from  Tombigbee  R.  for  120,000, 
71,  675. 

PROJECTS.    (See  Estimates  and  Plans.) 

P.  Robinson,  1873,  reported  impracticability  of 
permanent  ijnp.  above  Columbus;  proposed  tem- 
porary imp.  by  removal  of  snags,  logs,  etc.;  est., 
J35,000;  approv.  by  Maj.  McFarland,  73, 548. 

By  Col.  Simpson,  removal  of  obstr.,  snags,  saw- 
yers, etc.,  from  mouth  to  Columbus,  approv.  by 
Chief  of  Engineers,  73,  697. 

Capt.  Damrell,  1875,  recom.  H.  Harding's  plan  for 
imp.  of  lower  Black  Warrior  and  the  Tombigbee, 
by  removal  of  obstr.  and  constr.  of  js.  and  parallels 
and  by  protection  of  the  shore;  est.  for  chan.  80'  x  4' 
Black  Warrior  R.,  $161,103;  Tombigbee  R.,  121,500 
(see  Plans),  75,  ii,  17;  76,  496;  approv.  by  Chief  of 
Engineers,  75,  ii,  17;  76,  496;  80, 1085. 

Orig.  proj.  amended,  1879,  to  provide  3'  chan. 
m.  1.  w.  on  Tombigbee  R.,  bet.  Demopolis  and 
Columbus;  est.,  $250,000,  79,  832;  80, 1088. 

By  Maj.  Damrell,  1889,  slack-water  navigation, 
mouth  of  Tombigbee  R.  to  Demopolis,  with  3 
locks  and  dams,  dr.,  bank  revet.,  and  snagging;  est., 
1508,808,  93, 1450. 

By  Capt.  Damrell,  1873,  imp.  of  Tombigbee  E. 
bet.  Fulton  and  Columbus,  144  m.,  by  removing 
snags  and  overhanging  trees,  to  secure  h.  w.  naviga- 
tion. 

In  1879,  Capt.  Damrell  proposed  imp.  of  section 
bet.  Columbus  and  Vienna,  to  give  1.  w.  chan.  with 
miu.  d.  of  3'  and  w.  of  40'  by  clewing  R.  bed  and 
banks  of  obstr.,  and  d.  bars  by  dikes  and  js.;  total 
required  for  completion  of  imp.,  mouth  to  Fulton, 
$206,000,  88, 1204;  89, 1439;  90, 170. 

By  Maj.  Damrell,  1888,  to  secure  chan.  for  h.  w. 
navigation,  Fulton  up  to  Walkers  Br.,  by  removing 
snags  and  overhanging  trees;  est.,  $11,000,  89, 1438. 

By  Capt.  Damrell,  1875,  imp.  of  BlaokWarrior  K., 
forming  chan.  4'  x  80'  from  junction  with  the  Tom- 
bigbee at  Demopolis  to  Tuscaloosa,  140  m.,  by 
removing  obstr.,  dr.,  blasting,  and  wing-dam 
constr.;  est.,  $151,103,  76, 17;  80, 1085. 

By  BE.,  1886,  slack-water  navigation,  bet.  Tusca- 
loosa and  Daniels  Creek,  IS  m.,  with  5  locks  and 
fixed  dams;  est.,  $741,670,  88, 1198. 

By  Maj.  Damrell,  1889,  slack-water  imp.,  Dem- 
opolis to  Columbus  on  the  Tombigbee,  with  dam 
with  pneumatic  gates,  and  bank  revet.,  snagging, 
andbarimp.;  est., $779,400, 90, 1720, 1721;  93,1451. 

STJRVETS. 

By  H.  C.  Fillebrown,  1870,  Tombigbee  R.,  mouth 
to  head  of  navigation.  (See  Appropriation,  1870.) 
71,  573,  574.    Ex.  by  T.  PearsaU,  71,  31,  572. 

Of  Tombigbee,  1872,  by  P.  Robinson,  bet.  Fulton 
and  Columbus,  73, 62,  648. 

By  H.  Harding,  1874,  of  Black  Warrior  R.,  75, 
ii,  16, 17. 

By  P.  Robinson,  1875,  water  communication  from 
Tombigbee  R.  to  the  Tennessee  R.,  by  way  of  Big 
Bear  Creek,  76,  77,  803,  806. 

Of  Warrior  R.,  1879,  Tuscaloosa  to  Forks  of  the 
Slpsey  R.,  79, 106. 

Ex.  for  continuous  navigation  Vienna,  Ala.,  to 
Walkers  Br.,  Miss.,  au.  act  Aug.  S,  1886;  made,  1887, 
by  Maj.  Damrell,  88, 1226,  1227. 

Sur.  of  Warrior  R.  from  Tuscaloosa  to  Demopolis, 
and  of  {he  Tombigbee  R.  from  mouth  up  to  Cotton 
Gin,  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Damrell,  90, 1719. 


[; 


See  pp.  14-22  for  I 
explanations,  etc.J 
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Part    (d),  R-33.    Tombigbee    River,  below   Demopolis,  Ala. 
(Mainly  maintenance  and  lock  and  dam  construction.) 


APPEOPRIATIONS.    (Seep.  652.) 

COMMERCE. 

Description  of;  large  C.  In  timber  products,  cotton 
and  general  merchandise,  96, 1442. 

Rates  reduced  between  Mobile  and  lower  Tom- 
bigbee E.  points,  06, 365. 

Value,  1912,  $3,930,516.31;  tons,  149,900,  18,  619. 

CONTRACTS. 

1908.  Ed.  J.  Howard,  building  and  delivering 
2  self-propelling,  stem-wheel  snag  boats  tor  138,000, 
112,000  ofwbich  is  to  be  paid  for  from  this  app.  and 
the  balance  from  other  app.,  08, 1435. 

ENGIIVEERS. 

Cbiet  of  Engineers.  R.,  93,  230;  94,  212;  95, 
237;  96,  209;  97,  266;  98,  262;  99,  306;  00,  347; 
01,367;  08,297;  03,311;  04,327;  05,336;  00,364; 
07,378;  08,402;  09,418;  10,467;  11,501;  13,618 

In  charge: 

Maj.  A.  N.  Damrell,  1893-95.  E.,  93,  1768;  94, 
1313;  95,  1694. 

Maj.  W.  T.  RosseU,  1896-01.  R.,  96,  1437;  97, 
1678,  1685;  98,  1434,  1436;  99,  1711;  00,  2202;  01, 
1835. 

Capt.  Spencer  Cosby,  1902.    R.,  08, 1296. 

Capt.  W.  E.  Craighill,  1903-05.  R.,  03,  1248; 
(Maj.)  04, 1818;  05, 1406. 

Capt.  J.  B.  Cavauaugh,  1906.    R.,  06, 1277. 

Maj.  H.  Jerrey,  1907-10.  R.,  07, 1376;  OS,  1434; 
09,  1417;  10,  1567. 

Maj.  C.  A.  F.  Flagler,  1911-.  R.,  11,  1706;  13, 
1927. 


Assistants: 

T.  W.  Niool.    R.,  96, 1439. 
Lt.  M.  L.  Walker,  01,  364. 
First  Lt.  Wm.  G.  Caples,  08,  i 
Capt.  C.  O.  Sherrfll,  11,  490. 

OPERATIONS. 


3:  09,  409. 


1898-93.  Over  900  obstr.  removed,  841  piles 
out  for  js.,  and  about  1,772  c.  y.  dr.,  93, 1758. 

1893-94.  About  1,100  obstr.  removed,  631  L  f. 
old  js.  repaired,  257 1.  f.  shore  protection  oonstr.,  and 
19,142c.y.  dr.,  94, 1314. 

1894^95.  Over  7,000  obstr.  removed,  16,6590.  y. 
dr.,  and  1,294 1.  f.  old  js.  repaired,  95, 1695. 

1895-96.  Work  commetLced  on  Lock  and  Dam 
No.  1,  about  2,600  obstr.  removed,  11,708  c.  y.  dr., 
and  585  trees  trimmed,  96, 1438. 

1896-97.  Work  on  Look  No.  1  continued,  over 
3,000  obstr.  removed,  and  8,178  c.  y.  dr.,  97, 1686. 

1897-98.  1,368  obstr.  removed,  2,218  c.  y.  ex- 
cavated and  removed,  and  work  continued  on  Lock 
No.  1,  98, 1437. 


1898-99.  155  c.  y.  r.,  127  snags,  and  other  obstr. 
removed  fromchan.,  and  borings  made  for  locksites, 
09, 1711. 

1899-00.  Oonstr.  of  lock  at  McGrews  Shoals 
in  progress,  00,  2203. 

1900-0 1 .  Eemoved  335  snags,  190  sunken  trees, 
6  stumps,  and  53  trees;  care  and  preservation  of 
public  property;  lock  at  McGrews  ghoals  practi- 
cally completed,  01, 1835. 

1901-03.  Care  and  preservation  of  public 
property,  03, 1296. 

1903-03.  Warrior  and  Tombigbee  Es.;  snagging 
operations  continued,  03, 1248. 

1903-04.  Mainten.  operations  by  snagging  con- 
tinued, 04, 1818. 

1904-06.  New  shore  connection  for  the  Osage 
Bar  Dike  constr.;  mainten.  work  continued;  re- 
pairs made  to  snag  boat,  05, 1406. 

1905-06.  Mamten.  work  by  snagging  con- 
tinued, 06, 1277. 

1906-07.    400  obstr.  removed,  07, 1376. 

1907-08.  Occasional  snagging,  and  care  and 
preservation  of  property;  snag  boat  under  constr. 
for  use  in  this  section  of  K.,  08, 1434. 

1908-09.  1,028  obstr.  removed;  new  snag  boat 
Tombigbee  completed  and  received,  09, 1418. 

1909-10.  Mainten.  work  continued  over  185  m. 
of  E.,  removing  4,445  logs,  snags  and  stumps;  re- 
pairs made  to  snag  boat,  10, 1567. 

1910-11.  54,104  obstr.  removed  from  chan.  and 
banks  of  E.,  11, 1707. 

1911-13.  22,619  snags  and  other  obstr.  removed ; 
work  of  dike  constr.  performed  at  mouth  of  West 
Bassetts  Creek,  18, 1927. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 1439. 

E.  navigable  lor  SS.  drawing  not  more  than  3'  all 
year,  except  at  periods  of  extreme  1.  w. ;  flood  stages 
rise  to  60'  above  1.  w.,  11, 502. 

PROJECTS. 

Maj.  Damrell,  1895,  est.,  $10,000  an.  for  mainten., 
95, 1695. 

Act  Mar.  2, 1902,  modified  proj.  of  this  section  so 
as  to  make  work  of  lock  and  dam  constr.  a  part  of 
proj.  for  imp.  of  Black  Warrior,  Warrior  and  Tom- 
bigbee Es.,  03, 1248. 

Act  June  13, 1902,  au.  proj.  for  mainten .  chan .  by 
removing  obstr.,  etc.,  and  repair  of  dikes,  03,  312. 

StIRVETS. 

Ex .  for  sites  of  locks  and  dams,  made  in  1892  by 
Maj.  Damrell,  93, 1758;  11, 1708. 
96,1442. 


Part  (e),  B^23. 


Tombigbee  Rirer,  Demopolis  to  Columbus, 
Ala.  and  Miss. 


APPROPRIATIONS.    (Seep.  652.) 
COMMERCE. 

1911,  45,399  t.;  value,  $603,086,  imp.  induces  low 
rates  on  adjacent  railways,  18, 621. 

CONTRACTS. 

S.  E.  Krebs  and  T.  C.  Gatti,  building  snag  boat, 
$7,224.05,  11, 1709. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  231;  94,  213;  95, 
238;  96,209;  97,267;  98,263;  99,307;  00,349;  01, 


368;  03,298;  03,312;  04,329;  06,338;  06,365;  07, 
380,395;  08,404;  09,420;  10,469;  11,503;  13,620. 

In  charge: 

Maj.  A.  N.  Damrell,  1893-95.  R.,  93,  1769;  94, 
1315;  96, 1695.  .       .         ,       . 

Maj.  W.  T.  Eossell,  1896-1901.  R.,  96, 1443;  97, 
1678,  1687;  98,  1434,  1438;  99,  1712;  00,  2205;  01, 
1836. 

Capt.  Spencer  Cosby,  1902.    R.,  08, 1297. 

Capt.  W.  E.  Craighill,  1903-05.  R.,  03,  1249; 
(Maj: )  04, 1820;  05, 1408 .    . 

Capt.  J.  B.  Cavanaugh,  1906.    B.,  06, 1278. 
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Maj.  H.  Jervey,  1907-10.  B.,  07,  1377;  08, 1435; 
09, 1419;  10, 1568. 

Maj.  C.  A.  r.  Flagler,  1911-.  K.,  11,  1708;  19, 
1928. 

Assistants: 

Lt.  M.  L.  Walker,  01, 364. 

1st  Lt.  Wm.  G.  Caples,  08,  393;  09,  409. 

Capt.  C.  O.  Sherrill,  11,  491. 

OPERATIONS. 

1893-93.  About  19,000  obstr.  removed,  93, 
1760.  ^       .  ... 

1893-94.  About  6,000  obstr.  removed  and  520 
1.  f.  is.  repaired,  94, 1315. 

1894-95.  Continuation  of  work  of  previous 
year,  95, 1696.  ,  ,„ 

1895-96.  About  17,000  obstr.  removed,  10  o.  y. 
r.  excavated  and  removed,  and  300  1.  f.  js.  repaired, 
96, 1444. 

1896-97.  Over  8,000  obstr.  removed,  418 1.  f.  js. 
repaired,  and  i.  work  in  progress,  97, 1688. 

1897-98.  About  5,009  obstr.  removed,  90  1.  f. 
old  js.  repaired,  1,507  c.  y.  gravel,  sand,  and  clay 
excavated,  and  j.  work  in  progress,  98, 1438. 

1898-99.  2,125  c.  y.  r.,  about  31,000  snags  and 
other  obstr.  removed  from  chan.,  and  js.  repaired, 
99  1713  ^^ 

1899-00.  Over  1,000  o.  y .  gravel,  clay,  and  sand, 
and  about  19,000  snags  and  other  obstr.  removed 
from  chan.,  00,  2205. 

1900-01.  2,107  logs,  snags  and  stumps  removed 
from  Chan. ,  and  22,475  logs,  trees  and  bushes  cut  and 
removed  from  banks,  01, 1837. 

1901-08.  Snag  boat  Demopolis  repaired,  03, 
1297. 


1903-03.    Mainten.  by  snaggmg,  03, 1249. 

1903-04.    Chan,  obstr.  removed,  04, 1820. 

1904-05.  Snagging  work  continued;  snag  boat 
repaired,  05, 1408.    . 

1906-06.  Snagging  operations  contmued  over 
47m.otE.,06,1278.  ,.        .    , 

1906-07.  Mamten.  contmued  by  snag  boat 
Vienna,  working  over  about  110  m.  of  B.;  snag  boat 
repaired,  07, 1377.  .,„„..,... 

1907-08.  3,409  obstr.  removed,  995  piles  driven 
and  1,905  sq.  ft.  mattresses  laid,  08, 1436. 

1908-09.   i,588  obstr.  removed,  09, 1419. 

1909-10.    1,469  obstr.  removed,  10, 1568. 

1910-11.  10,787  obstr.  removed,  mostly  from 
banks,  11, 1708.  ,    ,^      ,. 

1911-13.  12,361  snags  and  other  obstr.  removed 
from  chan.  for  136J  m.,  13, 1928. 

PHYSICAL  CHABACTBBISTICS. 

M.  1.  w.  draft  2';  flood  stages  rise  to  60',  11, 503. 

PROJECTS. 

In  1893,  Maj.  Danuell,  est. ,  $10,000  an.  for  mainten., 
93, 1760. 

As  imp.  of  B.  above  Aberdeen  is  impracticable, 
app.  should  be  made  for  "Tombigbee  R.,  from 
Demopolis,  Ala.,  to  Aberdeen,  Miss.,"  11, 504. 

SURVEYS. 

Pre.  ex.,  Demopolis  to  Columbus,  with  a  view  to 
obtaining  continuous  chan.  4'  d.,  au.  act  Mar.  3, 
1905;  R.  by  Maj.  Cralghill,  Dec.  9,  1905  (unfav.),' 
07,  395. 

Cong,  docs.,  etc.,  relating  to  ets.,  surs.,  plans,  etc., 
13,  620. 


Part  (f ),  R-33.    Tombigbee  River,  Fulton  to  Columbus,  Miss.^ 


APPROPRIATIONS.    (See  p.  662.) 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  231;  94,  213;  96, 
238;  96,210;  97,268;  98,264;  99,308;  00, 349;  01, 
369;  03,  299. 

In  charge: 

Maj.  A.  N.  Damrell,  1893-95.  R.,  93,  1760;  94, 
1316;  95, 1697. 

Maj.  W.  T.  Rossell,  1896-1901.  B.,  96, 1445;  97, 
1678,  1689;  98,  1434,  14S9;  99,  1714;  00,  2206:  01, 
1837. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1298. 

Assistant.    Lt.  M.  L.  Walker,  01,  364. 

OPERATIONS. 

1893-93.    About  7,500  obstr.  removed,  93, 1761. 
1893-94.    Over  3,000  obstr.  removed,  94,  1316. 


1895-96.  A  few  obstr.  removed;  1,080  c.  y. 
gravel  and  clay,  291  fascines  and  90  piles  used  in 
closing  a  slough,  a  small  br.  for  oonstr.  purposes  was 
built,  and  180 1.  f .  old  js.  repaired,  96, 1446. 

1896-97.    Over  1,100  obstr.  removed,  97, 1689. 

1897-98.  Over  12,110  obstr.  removed,  284  1.  f. 
shore  protected,  and  36  c.  y.  r.  excavated,  98, 1439. 

1899-00.  About  6,300  snags  and  other  obstr. 
removed  from  the  E.,  and  banks  protected,  00, 
2206. 

1900-01.  6,032  stumps,  snags,  logs,  trees  and 
bushes  cut  and  removed,  01, 1838. 

PROJECTS. 

Maj.  Damrell,  1893,  est.,  $5,000  an.  for  mainten., 
93  1761 . 

Act  June  13,  1902,  au.  $4,000  from  app.  for  Tom- 
bigbee E.,  mouth  to  Demopolis,  to  mamtain  chan- 
between  Fulton  and  Columbus,  removing  snags, 
etc.,  03, 299. 


Part  (g),  R-23.    Tombigbee  River,  above  Columbus,  Miss. 


APPROPRIATIONS.    (See  p.  652.) 

B.,  80, 139;  81, 187;  83, 


ENGINEERS. 

Chief  of  Engineers. 

184;  83, 196;  84, 204. 

In  charge: 

Capt.  A.  N.  Damrell,  1880-84.    B.,  80,  1091;  81, 
1211;  83, 1294, 1312;  (Maj.)  83, 1022;  84, 1210. 
Assistant.    H.  Harding.    B.,  S3, 1313. 

OPEEATIONS. 

All  operations  with  hired  labor. 


1879-80. 

1880-81. 
81,  1212. 

1881-83. 

1883-84. 
1211. 


Removal  of  snags  and  logs,  80, 1091. 
9,074  logs,  trees,  and  stumps  removed. 

Removal  of  snags  and  logs,  83, 1295. 
Preservation  of  work,  83,  1022;  84, 


PLANS. 

By  Capt.  Damrell  for  an  imp.  between  Fulton  and 
the  junction  of  Browns  and  Mackeys  Creeks  by 
removing  logs,  snags,  and  trees.  Est.  cost,  $11,000. 
88, 1312, 1313. 


1  H.  D.  334,  69th,  2d. 

2  Act  June  13,  1902,  consolidated  this  section  with  the  section  "Walkers  Br.  to  Fulton,  Miss.,"  under 
the  head  "Columbus  to  Walkers  Br.,  Miss.,"  under  which  head  it  is  carried  after  1902. 


r  See  pp.  14-22  fori 
L explanations,  etc.J 
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PROJECTS. 

By  Uaj.  McFarland,  1873,  temporary  Imp.  of 
Tombigbee  above  Columbus  and  to  Fulton  by 
removing  obstr.  Est.,  $35,000.  73,  S4g;  80,  1092; 
81, 1211.    Fioj.  completed,  1882,  8Z,  129S. 


SURVEYS. 

From  Fulton  to  Warren's  mill,  by  Capt.  Damrell, 
1882,  8S,  1312. 


Part  (h),  R-33   Tombigbee  River,  Columbus  to  Walkers  Bridge, 

Miss.i 


APPROPRIATIONS.    (See  p.  6520 

COMMERCE. 

Section  not  considered  wortby  of  imp.  owing  to 
lack  of  C,  05, 1409. 

ENGINEERS. 

CUet  ot  Engineers.  R.,  03,  313;  04,  330;  05, 
339;  06,366;  07,381;  08,405;  09,421;  10,470;  11, 
504;  12,621. 

In   charge: 

Capt.  W.  E.  CraighUl,  1903-05.  R.,  03,  1250; 
(Maf.)  04, 1821;  05, 1409. 

Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1279. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1378;  08, 1437; 
09,  1420;  10, 1569. 

Maj.  C.  A.  F.  Flagler,  1911-.  B.,  11,  1709;  13, 
1930. 

Assistants: 

D.  G.  Anderson.    R.,  03, 1252. 

1st  Lt.  Wm.  G.  Caples,  08, 393;  09,  409. 

Capt.  C.  O.  Sherrill,  11,  491. 

OPERATIONS. 
190S-03.    Mainten. byobstm.removaI,03,1251. 
1903-04.    Snagging  operations  continued,  04, 

1904-06.  Snagging  operations  resumed  June 
16, 1905,  and  2  m.  of  R.  covered,  05, 1409. 

1905-06.  Mainten.  over  about  50  m.  of  E.,  06, 
1279. 


1907-08.  Snagging  operations  continued  over 
60  m.  of  R.  and  28,335  obstr.  removed,  08, 1437. 

1908-09.  102  obstr.  removed,  trees  felled  and 
cut  up,  09, 1420. 

1909-10.  4,720  logs,  snags,  and  stumps  removed, 
10, 1570. 

1911-12.  Snag  boat  FioiTia  repaired  and  cared 
for,  etc.,  12, 1930. 

PHYSICAL  CHARACTERISTICS. 

R.  above  Aberdeen  full  of  obstrs.,  11, 1710. 

PROJECTS. 

Act  of  June  13,  1902,  consolidated  impt.  of  the  2 
upper  sections  of  the  Tombigbee  R.,  viz,  "Fulton 
to  Columbus"  and  "Fulton  to  Walkers  Bridge," 
under  the  head  of  "Columbus  to  Walkers  Bridge"; 
act  also  provided  tor  an  allotment  of  $4,000,  not  ex- 
ceeding, for  imp.  of  this  section,  to  be  drawn  from 
app.  lor  imp.  Tombigbee  K.,  mouth  to  Demopolis, 
03, 1250. 

Maj.  Craighill  did  not  consider  this  section  of  the 
R.  worthyof  further  imp.  by  the  U.S.;  small  C.  and 
few  persons  benefited,  05, 1409. 

Chief  of  Engineers,  Apr.  14,  1911,  directed  work 
be  restricted  to  imp.  at  and  below  Aberdeen,  12, 
622. 

SURVEYS. 

Ex.  of  E.  by  Maj.  Flagler  to  determine  whether 
further  expend,  be  advisable;  found  unworthy  of 
mainten.  above  Aberdeen,  Miss.,  11, 1709. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12,622. 


Part  (i),  R-33 


Tombigbee  River,  Walkers  Bridge  to  Fulton, 

Miss.2 


APPROPRIATIONS.    (See  p.  652.) 

ENGINEERS. 

Chief  ot  Engineers.  K.,  93,  232;  94,  214;  95, 
239;  96,210;  97,268;  98,264;  99,308;  00,350;  01, 
370;  02, 300. 

In  charge: 

Maj.  A.  N.  Damrell,  1875-95.  B.,  93,  1762;  94, 
1317;  95, 1698. 

Maj.  W.  T.  Eossell,  1896-1901.  R.,  96, 1446;  97, 
1678,  1690;  98,  1434,  1440;  99,  1715;  00,  2207;  01, 
1839. 

Capt.  Spencer  Cosby,  1902.    R.,  02, 1299. 

Assistant.    Lt.  M.  L.  Walker,  01,  370. 


OPERATIONS. 

1892-93.  2,883  obstr.  removed  from  banks  and 
stream,  93, 1762. 

1893-94.    About  2,000  obstr.  removed,  94, 1318. 

1896-97.    About  1,500  obstr.  removed,  97, 1690. 

1898-99.  About  1,800  snags  and  other  obstr. 
removed  from  the  ohan.  and  banks  of  K.,  99, 1715. 

1899-00.  152  snags  and  other  obstr.  removed 
from  Chan.,  00, 2207. 

PROJECTS. 

Maj.  Damrell,  1893,  est.  $2,500  an.  for  mainten.. 
93, 1762.  ' 

Act  June  13,  1902,  au.  $4,000  from  app.  for  Tom- 
bigbee E.jinouth  to  Demopolis,  for  mamten.  chan. 
between  Walkers  Br.  and  Fulton,  removing  snags, 
etc.,  02, 300. 


1  Continuation  of  Part  f  and  Part  i,  combined. 

s  Act  June  13, 1902jConsolidated  this  section  with  the  section  "Fulton  to  Columbus,  Miss.,"  under  the 
head  "Columbus  to  Walkers  Bridge,  Miss.,"  under  which  head  it  is  carried  after  1902. 

30462°— H.  Doc.  740,  63-2 42 
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Part  (j),  K-33 

APPEOPEIATIONS.    (See  p.  652.) 

COMMERCE. 

DetaUs  of,  97, 1682;  01, 1830. 
Large  traffic  in  coal  growing,  97, 1682. 
Large  rafting  business  done,  1900,  on  the  lower 
part  of  the  R.  for  mills  in  Demopolis,  00, 2182. 

CONTRACTS. 

1900.  Christie,  Lowe  &  Heyworth,  constr. 
Locks  and  Dams  Nos.  i,  5,  and  6,  $417,230.20,  00, 

2185. 

1901.  caiatfemooga  Car  &  Foundry  Co.,  cast- 
ings, heel  posts  and  sockets,  3.720  lb.,  01, 1831. 

1903.  Christie,  Lowe  &  Hey  worth,  increase  in 
materials  to  be  furnished  in  constr.  of  Locks  and 
Dams  Nos.  4,  5,  and  6,  and  for  increase  in  price  of 
excavation  at  Lock  No.  5, 03, 1293. 

ENGINEERS. 

Cblet  ot  Engineers.  R.,  93,  230;  94,  212;  95, 
237;  96,208;  97,265;  9S,261;  99,305;  00,346;  01, 
366,  378;  03,  296. 

In  cbarge: 

Maj.  A.  N.  DamreU,  1875-S5.  R.,  93,  175S;  94, 
1311;  95,  1692. 

Maj.  W.  T.  RosseU,  1896-1901.  R.,  96, 1435;  97, 
1678;  98,  1434;  99,  1708;  00,  2178;  01,  1824,  1859, 
1861. 

Capt.  Spencer  Cosby,  1902-03.    03, 1289, 1294. 

Assistants: 

R.  C.  McCalla.    R.,  97, 1681. 
Lt.  M.  L.  Walker,  01,  364. 
N.A.YuiUe.    R.,  01, 1831. 

OPERATIONS. 

1893-93.  Over  8,000  obstr.  removed  and  3  dams 
built,  93, 1767. 

1893-94.  About  12,000  obstr.  removed,  2,575 
c.  y.  r.  excavated,  25,099  c.  y .  drd.,  1,428 1.  f .  dams  and 
js.  built,  and  4,167  trees  cut  and  burned  in  clearing, 
94, 1313. 

1895-96.  Over  10,000  obstr.  removed,  9,550  o.  y. 
gravel  and  358  c.  y".  r.  removed,  587 1.  f.  js.  built  and 
repaired,  1501.  f.  shore  protection  built,  2851.  f.  dams 
built,  and  2,500  c.  y.  earth  excavated,  96, 1437. 


Warrior  River,  Ala. 


1896-97.  Dr.  in  progress;  over  28,000  obstr. 
removed,  57,180  o.  y.  r.,  clay,  and  gravel  excavated, 
and  2,743  1.  f.  training  walls  and  dams  built,  97, 
1685. 

1897-98.  Continuance  of  work  of  previous  year, 
98  1435. 

1898-00.  Borings  for  lock  sites,  99,  1708;  00, 
2179. 

1900-01.  Locks  4,  6  and  6;  Cofferdams  built, 
excavation  done,  material  prepared  and  delivered 
at  lock  sites,  borings  for  new  locks  made;  work  re- 
tarded by  floods,  01, 1825, 1826. 

1901-03.  Work  on  Lock  No.  4  is  55%,  Look  5 
71%,  and  Lock  6  83J%  completed ;  summary  of  work 
done  given,  03, 1290, 1291. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1681. 
Gauge  readings,  97, 1681;  99, 1708. 
Borings,  99, 1708;  00,  2179. 
Rainfall,  Apr.  15-16,  1900,  caused  highest  flood 
known,  00, 2178,  2186. 
Borings  for  Looks  Nos.  1,  2,  and  3,  01, 1828-31. 
Condition  of  work,  01, 1827. 

PROJECTS. 

1897,  est.  of  $1,320,000  made  for  6  locks  and  dams, 
Warrior  R..  lifting  60.2',  giving chan.  6'.  R.  and  H. 
act.  Mar.  3, 1899,  au.  3 1.  and  d.,  cost  not  over  $600,000, 
01,  366. 

R.  and  H.  act,  Time  13, 1902,  au.  constr.  of  Locks 
and  Dams  Nos.  1,  2,  and  3,  Warrior  B.,  Ala.,  at  a 
cost  not  exceeding  $874,000,'  03,  1293;  revised  est. 
made  by  Capt.  Cosby,  03, 296. 

SURVEYS. 

Minor  sur.  made  by  Maj.  RosseU,  98, 1435;  99, 
1708;  00,  2178. 

Bench  marks,  00, 2187. 

Ex.  and  sur..  Warrior  and  Tombigbee  Bs.,  Ala., 
with  view  to  constr.  of  Locks  and  Dams  Nos.  1, 2, 
and  3,  below  Tuscaloosa;  reports  dated  Jtme  25, 
and  Dec.  4, 1900,  resp.,  by  Maj.  Eossell;  plans  sub- 
mitted, cost  $760,000,2  01,  378,  1858.  Bevised  est. 
submitted  by  Capt.  Cosby  ($874,000),i  03, 1294. 

Cong,  docs,,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
03, 296, 1294. 

Maps.  96,  1436  (Plans  of  dikes);  97,  1684;  98, 
1436;  00,  2182  (Photographs);  03, 1304. 


Part  (k),  R-33  Blaclt  Warrior  River,  Ala. 


APPROPRIATIONS.    (See  p.  662.) 

COMMERCE. 

Important,  80, 1086;  85, 1354. 
Description  of,  93, 1753;  97, 1674. 
Large  and  important  C.  in  mineral  products  likely 
to  sprmg  up,  93, 1753, 1754. 

CONTRACTS. 

1899.  Willard  &  Comwell,  constr.  Lock  and 
Dam  No.  4,  $163,348,  00,  2170. 

1900.  G.  T.  Eokert,  constr.  lock  tender's  house 
at  Lock  No.  4,  81,400,  00,  2170. 

1907.  Dravo  Contracting  Co.,  constr.  Locks  and 
Dams  Nos.  14  and  15,  unit  prices  listed;  and  a  lock 
tender's  house  at  each  look  at  $3,000  each,  08, 1434. 

1908.  B.  H.  Hardaway,  building  Lock  and 
Dam  No.  16,  unit  prices  listed;  and  look  tender's 
house,  $3,000,  09, 1417. 

1910.  B.  H.  Hardaway,  building  Lock  and 
Dam  No.  17,  unit  prices  listed;  lock  tender's  house, 
$4,000,  11, 1708. 

1911.  B.  H.  Hardaway,  covering  advance  pay- 
ments for  materials  delivered  under  orig.  contract 
(suppl.),  11, 1706. 


Geo.  Vise,  building  lock  tenders'  houses  and 
privies  at  Locks  5  ($2,750),  7  ($2,749.85),  8  ($2,754), 
and  9  ($2,760),  13, 1927. 

1913.  B.H.Hardaway,  for63'damwith21ocks 
at  site  of  Lock  No.  17  (suppl.),  unit  prices  listed; 
Strickland  Bros.  Mach.  Co.  (Inc.),  iron  castings, 
3.174  and  2.59i|!  lb.;  Strickland  Bros.  Mach.  Co. 


(Inc.),  cylindrical  valves  with  shells,  4.40t  lb.; 
Woodward,  Wright  &  Co.  (Ltd.),  galvanized  pipe 
and  flanges,  $1,810.62;  Carnegie  Steel  Co.,  77,822  IBs. 


plates,  shapes,  and  bars,  at  2§t  lb. ;  Coffin  Valve  Oo., 
four  24"  valves,  $688,  13,  1926.  Coldwell-Wileox 
Co.,  3  sets  sluice  gates,  $1,482;  Holloman  &  Bodgers, 
building  lock  tenders'  houses  and  privies  at  Locks 
10,  11,  and  12,  for  the  lump  sum  of  $6,895;  Straiton 
Bros.,  building  lock  tenders'  houses  and  privies  at 
Lock  6  ($2,660);  Lock  13  ($2,695);  Lock  14  ($2,945); 
Look  15  ($2,960);  Look  16  ($2,950);  Look  17  ($3,000), 
18,1927. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  81, 189;  85, 210;  86, 
208;  87,172;  93,229;  94,211;  96,236;  96,208,214; 
97,264;  98,260;  99,304;  00,346;  01,366;  02,295; 
03, 309;  04,  .326, 343;  06, 333;  06,358;  07,373;  08, 
397;  09,414;  10,463;  11,495;  13,  612. 


IH.D.  165, 67th,  1st. 


'  H.  D.  178,  66th,  2d. 


rsee  pp.  14-22  for  "1 
L explanations,  etc.J 
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Boards.  Convened,  S.  O.  No.  9,  C.  of  E.,  1886, 
to  consider  imp.  of  Blaolj:  Warrior  E.,  Ala.  B..,  87, 
1302. 

(Col.  Craiehill,  Lt.  Col.  Merrill,  Majs.  King, 
Damrell,  and  Post.) 

BEBH.  reviews  Capt.  Craighill's  sur.  for  lock  and 
dam  sites,  and  submits  est.  of  $3,654,466  for  com- 
pleting proi.  E.,  04, 1845.  (Lt.  Col.  A.  M.  Miller, 
Maj.  E.  L.  Hoxie,  Capt.  H.  C.  Newcomer,  and  Capt, 
W.  V.  Judson.) 

Capt.  A.N  .'Damrell,  1875-95.  B.,  8 1,1218;  (Maj.) 
85, 1354;  86,  1199;  87,  1299;  93,  1751;  94,  1310; 
95, 1691. 

Maj.  W.  T.  Eossell,  1896-1901.  E.,  96, 1433, 1461; 
97, 1667;  98, 1430;  99, 1702;  00, 2167;  01, 1816. 

Capt.  Spencer  Cosby,  1902.    E.,  03, 1285. 

Capt.  W.  E.  Craighill,  1903-05.  E.,  03,  1244; 
(Maj.)  04, 1812, 1840;  05, 1400. 

Capt.  J.  B.  Cavanangb,  1906.    E.,  06, 1272. 

Maj.  H.  Jervey,  1907-10.  E.,  07, 1370;  08, 1428; 
09,  1412;  10, 1S60. 

Mai.  C.  A.  F.  Flagler,  1911-.  E.,  11,  1702;  la, 
1921. 

Assistants: 

E.  A.  Smith.    E.,  81, 1218. 

E.  C.  McCalla,  jr.    E.,  97, 1609. 

1st  Lt.  Wm.  G.  Caples,  08,  393;  09,  409. 

Capt.  C.  O.  Sherrill,  11,  490. 

LEGAL  PEOCBBDINGS. 

Purchasing  of  sites  for  locations  of  proposed  Locks 
14  and  15;  deeds  delivered  to  Dept.  of  Justice  for 
ex.,  07, 1370. 

OPEEATIONS. 

1893-95.  Constr.  of  Locks  Nos.  1,  2,  and  3  in 
propess,  93, 1753;  94, 1310;  95, 1692. 

1895-96.  Locks  Nos.  1, 2,  and  3  coinpleted,  and 
preparations  in  progress  for  constr.  of  Lock  No.  4, 
98,  1434. 

1896-97.  Preparations  continued  for  work  on 
Lock  No.  4,  97, 1668. 

Detailed  description  of  work  done  on  other  locks 
given,  97, 1668, 1669. 

1897-i98.  U.  S.  Engineer  office  in  Tuscaloosa 
connected  with  Loclis  Nos.  1, 2,  and  3  by  telephone, 
98, 1430. 

1898-99.  Gauges  read  daily;  plant  cared  for, 
and  plan  and  specincatlons  for  Lock  and  Dam  No.  4 
prepared,  99, 1702. 

1899-00.  Constr.  of  Lock  and  Dam  No.  4  in 
progress,  00, 2167. 

1900-01.  Work  on  Lock  No.  4  in  progress, 
36.8%  completed;  lock  tender's  house  completed, 
01, 1816. 

1901-0%.  Building  of  bank  wall  and  E.  wall  of 
lock  continued,  masonry  84%  completed;  cofferdam 
constr.  begun,  dam  16%  done,  03, 1286. 

1903-03.  Constr.  of  Lock  No.  4  continued; 
dam  about  80%  completed,  03, 1245. 

1903-04.  Work  on  Look  No.  4  (to  be  known  as 
No.  13  when  completed)  continued;  summary 
given,  04, 1812. 

1904-05.  Work  on  Lock  No.  13  (formerly  No.  4) 
completed  in  May,  1905;  lock  gates  erected  and  296 
c.  y.  St.  placed  as  riprap,  05, 1401. 

1905-06.  Lock  No.  13  was  opened  lor  traffic  on 
July  4,  1905;  bank  below  abunnent  graded  and 
2,062  c.  y.  St.  placed  as  riprap,  06, 1272. 

1907-08.  Constr.  of  Looks  Nos.  14  and  16  com- 
menced; contractor's  plant  on  ground;  EE.  built 
for  delivery  of  material,  08, 1428. 

1908-09.  Constr.  of  Looks  Nos.  14  and  15  con- 
tinued, 65%  completed;  Lock  No.  16  begun;  site 
pmrchased  for  Lock  No.  17;  survey  for  Locks  Nos.  18 
and  19  cornpleted  and  plans  prepared,  09, 1412, 1413. 

1909-10.  Locks  Nos.  14  and  16  completed  and 
opened  for  traffic;  constr.  of  Lock  No.  16  continued 
and  about  30%  completed;  lock  tender's  bouse  built, 
10, 464, 1660. 


1910-11.  Constr.  of  Lock  No.  16  continued; 
preliminary  work  of  excavation,  etc.,  commenced 
at  Lock  No.  17;  repairs  made  to  snagboat  B.  C. 
McCalla;  carpenter  shop  built  at  boatways.  Lock 
No.  12;  proj.  lor  E.  60%  done,  11, 1702. 

1911-13.  Work  on  Lock  No.  16  continued; 
building  of  cofferdam,  excavating,  and  erection  of 
concrete  plant  in  progress  at  Lock  No.  17, 13, 1921. 

PHTSICAL  CHAEACTEEISTICS. 

Description  of  96, 1433, 1462;  04, 1845. 
Condition  of  works,  01, 1817. 
Completion  of  6  locks  affords  6'  navigation  at 
1.  w.  lor  25  m.;  chan.  w.  250',  11, 496. 

PLANS. 

By  Capt.  Damrell,  1880,  slack-water  navigation 
between  Tuscaloosa  and  forks  SI  Sipsey  and  Mul- 
berry, with  locks  and  dams.  Est.  cost,  $1,200,000. 
81, 1218, 1220;  85, 1354;  86, 1199. 

By  Maj.  Damrell,  1885,  slack-water  navigation 
between  Tuscaloosa  and  Daniels  Creek,  with  mov- 
able locks  and  dams.    Est.  cost,  $245,786.    85,1354. 

PEIVATE  WOEK. 

Warrior  Southern  E.  E.  Co.  buHt  retaining  wall 
along  their  tracks,  06, 1272. 

PEOJECTS. 

By  BE.,  1886,  slack-water  navigation  bet.  Tusca- 
loosa and  Daniels  Creek,  with  locks  i  and  fixed  dam. 
Est.  cost,  $566,104.  86,  1200;  87,  1300,  1301,  1303. 
Given  as  $741,670,  03, 309. 

In  1896,  Capt.  Eossell  est.  $1,750,000  to  constr.  8 
locks  and  dams  bet.  Daniels  Creek  and  the  Mul- 
berry and  Locust  Forks,  96, 1462. 

Act  Mar.  3, 1899,  au.  constr.  of  Lock  No.  4,  at  cost 
not  to  exceed  $190,600,  01, 365.  Found,  later,  that 
Lock  No.  4  could  not  be  completed  for  $190,600,  and 
act  June  13, 1902,  au.  trans,  of  $14,000  from  unexpend. 
balance  of  app.  for  Warrior  E.;  same  act  extended 
upper  Umit  of  imp.  to  Junction  of  the  Mulberry  and 
Locust  Forks  of  the  E.  46J  m.  above  Tuscaloosa, 
and  au.  sur.  lor  Locks  5  and  6, 03, 295.  Capt.  Cosby 
submits  revised  est.  of  total  cost  of  completing  Lock 
and  Dam  No.  4  ($204,500),^^  03, 1288. 

Act  Mar.  2, 1907,  au.  constr.  of  Locks  and  Dams 
Nos.  14,  15,  16,  and  17;  est.,  $1,409,000,  to  be  pro- 
vided under  continuing  contract  an.,  07, 374. 

In  1907-8  it  was  decided  to  use  2  locks,  16  and  17, 
of  21'lift  instead  of  3  of  14'  lift  each,  on  Squaw  Sboals, 
reducing  the  number  needed  to  19, 08, 398;  09, 414. 

Act  Aug.  22, 1911,  changed  lift  of  Lock  No.  17  to 
63',  thus  further  reduciagthe  number  of  locks  below 
theLocust  and  Mulberry  Forks  to  18,  extending  slack 
water  to  Sanders  Ferry,  36  m .  above  the  forks,  on  the 
Mulberry,  and  to  Nichols  Shoals,  16  m.  above  the 
forks,  on  the  Locust,  and  dispensing  with  1  lock  on 
each  fork,  13, 612. 

STIRVETS. 

•  Au.  act  of  Mar.  3, 1879;  made  by  Capt.  Damrell, 
1879,  81, 1218. 

Sur.  of  the  E.  from  Tuscaloosa  to  the  Mulberry 
and  Locust  Forks  au.  act  Aug.  17,  1894;  made  in 
1895  by  Capt.  Eossell  (see  Projects),  96, 1463. 

Minor  sur.  made,  1899,  99, 1702. 

Au.  act  June  13, 1902,  for  location  of  Locks  Nos.  5 
and  6  (now  Nos.  14  and  15)  on  Black  Warrior,  and 
locks  on  Tombigbee  E.,  made  and  E.,  dated  Nov. 
13  and  Dec.  28, 1903,  submitted  by  Capt.  Craighill, 
with  revised  est.  for  constr.  of  looks  and  dams,  04, 
343, 1840-1842. 

Location  sur.  and  foundation  borings  for  Locks 
Nos.  16, 17, 18,  and  19,  08, 1428. 

Ex.  and  sur.  of  Mulberry  and  Locust  Forks, 
B.  W.  E.— up  Mulberry  to  Sanders  Ferry  and  up 
Locust  to  Five  Mile  Creek— made.  B.  made,  1909 
and  1910,8 11,  496. 

Cong,  docs.,  etc.,  relating  to  ex.,  sur.,  plan,  etc., 
03,  296;  11,  496;  18,  613. 

Maps.    96, 1434;  00, 2170;  11, 1702; 


1  Numbering  of  locks  changed,  1903,  to  be  in  series  from  Mobile  to  head  of  Black  Warrior  E. ,  04,  1840. 
»H.D.239,67tii,l3t.  a  H.  D.  72,  62d,  1st. 
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Part  (1),  R-33    Black  Warrior,  Warrior,  and  Tombigbee  Rivers, 
Ala.  and  Miss.     (Locks  and  dams  building.) 


APPKOPRIATIONS.    (See  p.  652.) 

COMMERCE. 

Lock  and  dam  system  has  marked  effect  upon 
traffic,  10,  466. 

Indications  are  that  imp.  will  cause  great  reduc- 
tion in  rates  and  develop  extensive  traffic  between 
coal  fields  of  western  Alabama  and  the  Gulf  of 
Mexico,  12,  616. 

CONTRACTS. 

1903.  M.  T.  Lewman  &  Co.,  constr.  of  Locks 
and  Dams  Nos.  1, 2,  and  3,  at  J266,414,  ((215,641,  and 
$235,436,  resp.,  abandoned  work,  03, 1248. 

1905.  P.  H.  O'Brien,  excavation  work,  hire  of 
teams  and  outfits  in  oomieotion  with  constr.  of 
Looks  and  Dams  Nos.  1,  2,  and  3,  prices  listed; 
Southeastern  Lime  &  Cement  Co.,  7,500  bbls.  Port- 
land cement,  at  S1.45  bbl.;  W.  K.  Saulsbury,  fur- 
nishing and  delivering  16,000  t.  St.,  $1.75  short  t., 
05, 1406. 

1906.  W.  E.  Saulsbury,  providmg  for  the  pay- 
ment of  $1.25  t.  tor  St.  delivered  at  Demopolis,  the 
balance  of  60i|;  to  be  paid  upon  completion  ot  delivery 
at  site  of  Lock  No.  1;  Southeastern  Lime  &  Cement 
Co.,  15^00  bbls.  Portland  cement,  $1.60  bbl.,  06, 
1276.  Fordyoe  Lumber  Co.,  lumfjer  delivered  at 
Looks  Nos.  1,  2,  and  3,  prices  listed,  06, 1277. 

1907.  George  Vise,  erecting  telephone  poles  for 
line  from  Lock  No.  1  to  Lock  No.  2,  Tombigbee  R., 
thence  to  Jackson,  Ala.,  at  $1.75  per  pole  and  7S't 
each  for  erection,  07, 1376. 

1908.  P.  H.  O'Brien,  building  Looks  and  Dams 
Nos.  2  and  3,  Tombigbee  E . ,  and  lock  tender's  house 
at  Lock  No.  3;  prices  listed,  OS,  1433. 

1909.  Levi  Frisbie,  building  lock  tender's  house 
at  Lock  No.  2,  Tombigbee  E.,  $1,792,  09, 1417. 

1910.  Levi  Frisbie,  building  lock  tender'shouse 
at  Lock  No.  3,  Tombigbee  R.,  $2,132,  10, 1567. 

1911.  P.  H.  O'Brien  (suppl.),  covering  advance 
payments  on  material  delivered  under  orig.  con- 
tract; E.  P.  Prowell,  bmlding  lock  tender's  house 
at  Lock  No.  4,  Tombigbee  E.,  11, 1706. 

ENGINEERS. 

Cbief  of  EngtneeTS.  B.,  03,  309;  04,  325;  05, 
334;  06, 360;  07,374;  08,398;  09,415;  10,464;  11, 
496;  13,614. 

Boards.-  BERH.  B.  of  Capt.  Craighill's  re- 
viewed and  est.  concurred  in,  for  cost  of  constr. 
necessary  locks  and  dams  on  Warrior  and  Tombig- 
bee Es.,  04, 1846. 

In  cbarge: 

Capt.  W.  E.  Craighill,  1903-05.  B.,  03,  1245; 
(Maj.)  04, 1813, 1842;  05, 1401. 

Capt.  J.  B.  Cavanaugh,  1906.    B.,  06, 1273. 

Maj.  H.  Jervey,  1907-10.  E.,  07, 1371;  08,  1429; 
09,1414;  10,1561. 

Maj.  C.  A.  F.  Flagler,  1911-.  B.,  11,  1703;  13, 
1922. 

1st  Lt.  Wm.'G.  Caples,  08,  393;  09,  409. 
Capt.  C.  O.  Sherrill,  11,  490. 

LEGAL  PROCEEDINGS. 

Condenmation  proceedings  instituted  to  acquire 
land  for  Lock  No.  2,  06, 362. 

Land  for  Lock  No.  2  purchased;  condenmation 
prooeediogs  for  Locks  Nos.  1  and  3  instituted,  07, 
1372. 

OPERATIONS. 

1903-03.  Work  on  Locks  Nos.  1,2,  and  3  begun; 
summary  of  work  given;  work  on  Lock  No.  4,  95% 
completed;  Locks  5  and  6  completed  and  trans,  to 
U.  S.  Dec.,  1902;  snagging  carried  on  by  snag  boat 
Demopolis  below  Lock  No.  4,  03, 1245, 1246. 

1903-04.  Coflerdams  for  Looks  Nos.  1  and  3 
completed,  for  Lock  No.  2  about  75%  completed; 
concrete  work  done  on  E.  wall,  Lock  No.  1;  snag 


boat  worked  over  R.  from  Look  No.  7  to  Demopolis, 
removing  snags,  etc.,  01,  326, 1813. 

1904-05.  Constr.  of  Locks  Nos.  1,  2,  and  3  con- 
tinued until  Dec.  31,  1904,  when  contractors  aban- 
doned work,  about  26%  completed.  In  Feb.,  1905, 
completion  of  tbese  locks  by  hired  labor  au.,  05, 
1401. 

1905-06<  Work  on  Locks  Nos.  1,  2,  and  3,  War- 
rior R.,  continued;  about  60%  completed,  06, 1273. 
Bids  for  constr.  of  Lock  No.  1,  Tombigbee  R.,  re- 
jected as  too  high;  gates  built  and  most  of  material 
assembled  lor  commencing  work  by  hired  labor  for 
constr.  of  Lock  and  Dam  No.  1;  lock  tender'shouse 
buUt,  06, 1274. 

1906-07.  Constr.  of  Locks  Nos.  1,  2,  and  3, 
Warrior  E.,  continued;  about  85%  completed,  074 
1371.  Site  for  Lock  No.  1,  Tombigbee  E.,  cleared 
and  grubbed,  guard  cribs  placed  and  cofferdam 
commenced;  site  for  Lock  No.  2  purchased,  and 
site  for  Lock  No.  3  being  acquired  through  condem- 
nation proceedings;  lock  tender's  house  built  at 
Look  No.  2;  dr.  built  and  launched,  07, 1372. 

1907-08.  Constr.  of  Locks  Nos.  1,  2,  and  3, 
Warrior  E.,  continued,  and  gates  installed  at  2  of 
the  locks;  2  open  for  traffic;  work  on  dams  in 
progress,  08,  1429.  Constr.  work  on  Lock  No.  1, 
Tombigbee  E.,  continued;  260 1.  f.  of  concrete  dam 
built,  filling  and  riprap  placed;  erection  of  aU  lock 
gates  and  valves  completed  Aug.  20,  1907,  and  firat 
boat  was  locked  through  on  Nov.  24, 1907;  work  on 
Lock  No.  3  begun,  08,  1430.  Lock  tender's  house 
built  at  Lock  No.  3,  08, 1431. 

1908-09.  Constr.  of  Looks  Nos.  1, 2,  and  3  com- 
pleted by  hired  labor,  opened  to  traffic  as  Lock  No. 
4,  Tombigbee  E.,  and  Locks  Nos.  5  and  6,  Black 
Warrior  E.,  09,  415.  Look  No.  1,  Tombigbee  E., 
completed  but  for  a  small  amount  of  excavation; 
opened  Sept.  6, 1908;  work  on  coflerdams  for  Locks 
Nos.  2  and  3,  Tombigbee  E.,  and  on  excavation 
continued,  and  plant  and  materials  assembled,  09, 
1414, 1415. 

1909-10.  Lock  No.  1,  Tombigbee  R.,  com- 
pleted Sept.  30,  1909;  work  continued  at  Locks 
Nos.  2  and  3,  28%  and  33%,  resp.,  completed;  look 
tender's  house  at  Locks  Nos.  2  and  3  completed,  10, 
1664. 

1910-11.  WarriorE:  Lock  tender's  house  built 
at  Lock  No.  4,  and  an  artesian  well  drilled,  11, 1703. 
Tombigbee  E.:  Atl/JckNo.  2,  building  coflerdams, 
excavating  and  placing  concrete,  and  bank  and 
wing  walls  completed;  at  Lock  No.  3,  concrete  laid 
in  R.  wall,  and  eoflerdam,  50%  bank  and  upper 
wing  walls  completed,  11, 1704. 

1911-13.  Warrior  E.:  Lock  tender's  houses  at 
Locks  Nos.  5  and  7  constr.;  house  at  Lock  No.  8 
about  90%  completed,  13,  1922.  Tombigbee  E.: 
Work  of  excavating,  placing  concrete,  and  deliver- 
ing material  at  Locks  Nos.  2  and  3  in  progress;  1,700 
c.  y.  dr.  from  shoal  at  West  Bassetts  Creek  by  hired 
labor,  13, 1922. 

PROJECTS. 

Act  Mar.  3, 1905,  provides  for  completion  of  Look 
and  Dam  No.  1,  Tombigbee  R.,  and  constr.  of  Look 
smd  Dam  No.  2,  at  cost  not  to  exceed  $717,000,  06, 
335. 

Changes  in  foundations,  due  to  physical  condi- 
tion at  sites  of  locks,  greatly  increased  cost  of  work; 
amount  au.  would  be  insufficient.  Act  Mar.  3, 1905, 
au.  completion  of  Locks  Nos.  4,  5,  and  6,  Warrior 
E.,  and  the  constr.  of  Locks  and  Dams  Nos.  1  and  2, 
Tombigbee  R.,  at  cost  not  to  exceed  $881,466;  also 
that  not  more  than  $40,000  of  this  amount  should  be 
used  for  constr.  ot  a  dr.,  and  not  more  than  $30,000 
tor  constr.  of  lock  houses,  06,  360;  07, 375.  R.  and 
H.  act,  Mar.  2, 1907,  au.  completion  of  3  Warrior  E. 
looks,  07,375. 

Act  ot  Mar.  2,  1907,  au.  constr.  ot  Lock  and  Dam 
No.  3,  Tombigbee  E.,  at  cost  not  exceeding  $483,000, 
08,  400. 

Act  of  Aug.  22,  1911,  au.  Sec.  of  War  to  change 
height  of  Look  and  Dam  No.  17  to  63'  above  pool 
level  of  Lock  No.  16,  making  unnecessary  Locks 
Nos.  18  and  19,  and  providing  for  extension  of  slack 
water  up  to  Sanders  and  Nichols  Shoals,  11, 499. 


rSeepp.  14-22  for"! 
Lexplanatlons,  etc.J 
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STTBVETS. 

Au.  act  June  13, 1902,  for  location  of  Locks  Nos.  2 
and  3,  and  completion  of  Lock  No.  1  in  the  Tom- 
bigbee  B..,  made  by  Capt.  Craigliill,  1903;  est. 
$1,200,000,  04,  1842. 


For  securing  more  economical  location  for  Locks 
Nos.  2  and  3,  06,  335. 

Maps.    11, 1702. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
04, 326;  05,  335;  08,  400;  11,  497. 


APPKOPRIATIONS.2 

1897, 

$5,564  43,97,1677. 

1898, 

4,782.01,98,1433. 

1899, 

6,428.92,99,1705. 

1900, 

8,605.24,01,2175. 

1901, 

8,623.76,01,1821. 

1902, 

16,417.87,03,1301. 

1903, 

43,697.33,03,1253,  1257. 

1904, 

71,10416,04,1824 

1905, 

49,712.48,05,1411. 

1906, 

24,608.68,06,1281. 

1907, 

48,721.15,07,1380. 

1908, 

55,974  68,08,1439. 

1909, 

90,776.78,09,1423. 

1910, 

126,034  46,  10,1573. 

1911, 

147,619.83,11,1713. 

1912, 

136,396.26,  13,1934 

Part   (m),  R-33    Black    Warrior,     Warrior    and    Tombigbee 
Rivers,  Ala.    (Operating  and  care  of  locks  and  dams.)' 

from  lock  chambers;  4  barges  completed  at  cost  of 
$8,200,  03,  1253.  Lock  No.  6,  Warrior  E.,  not  in 
operation  owing  to  noncompletion  of  gates  before 
flood  season;  Lock  No.  6  in  operation  since  Oct., 
1902;  12,662  t.  St.  placed  along  E.  walls  and  back 
of  abutments;  1  wooden  and  Iwood  and  steel  barge 
built  at  cost  of  $5,443,  and  misc.  repairs  made  to 
plant,  03, 1256. 

1903-04.  Looks  Nos.  10,  11,  and  12  (formerly 
Nos.  1,  2,  and  3):  Steel  work  painted,  valves  re- 
paired, and  4,570  o.  y.  of  flood  deposit  dr.  from  ap- 
proaches, 04, 1822.  Locks  Nos.  7, 8,  and  9  (formerly 
Nos.  4,  6,  and  6):  Lock  No.  7  completed  and  opened 
for  traffic  in  Nov.,  1903,  Lock  No.  8  in  Oct.,  1903, 
and  Look  No.  9  in  operation  since  Oct.,  1902;  large 
leak  in  Ixick  No.  8  repaired  by  using  25,000  sand  bags; 
about  13,589 1.  st.  quarried  and  placed  at  the  6  locks 
in  required  places,  04,«1822. 

1904-06.  General  repairs  made  to  all  locks; 
leak  developed  at  Lock  No.  8,  necessitating  closing 
of  lock  for  26  days  Nov.,  1904,  06, 1410. 

1905-06.  Locks  Nos.  7,  8,  9,  10,  11,  12,  and  13 
(formerly  No.  4)  repaired  by  riprapping  banks; 
guide  clusters  replaced;  gate  mechanism  repaired; 
flood  deposits  removed;  Lock  No.  13  (formerly  No. 
4)  opened  July  4,  1906;  2  addl.  timber  cribs  filled 
with  St.  constr.  at  Lock  No.  13,  06, 1280. 

1906-07.  Looks?  to  13,  incl..  Black  Warrior  E., 
maintained,  banks  graded  and  riprapped,  flood  de- 
posits dr.  from  approaches  and  chambers,  guide 
cribs  built,  etc.,  07, 1379. 

1907-08.  At  Looks  7  to  13,  ind.,  general  re- 
pairs made,  flood  deposits  removed,  banks  rip- 
rapped,  fender  clusters  built,  7  m.  of  telephone  line 
built  connecting  Locks  Nos.  12  and  13,  40  m.  of 
Chan.  bet.  Locks  Nos.  9  and  10  cleared  of  obstr.,  and 
2,152  c.  J.  material  dr.  from  Trussells  Bar,  08, 1438. 

1908-09.  Locks  1  to  6,  incl.,  became  a  charge 
under  "Operating  and  care  of  locks  and  dams"  in 
1908;  general  repairs  made  to  Locks  Nos.  1  to  13, 
incl.,  banks  riprapped,  leaks  stopped,  and  31,058 
0.  y.  material  removed  from  bars  in  chan.  and  from 
locks  and  approaches:  repairs  made  to  plant,  and 
new  snag  boat  R.C.Mc  Calla  placed  in  commission, 
09, 1422. 

1909-10.  Mainten.  work  continued  at  Locks 
Nos.  1  to  16,  incl.,  Lock  No.  14  opened  Mar.  29, 1910, 
and  Lock  No.  15  May  2,  1910,  when  these  locks  be- 
came a  charge  under  "Operating  and  care  of  locks 
and  dams;"  snag  boat  B.  C.  McCalla  worked  over 
R.  from  Lock  No.  4  to  Lock  No.  15,  removing  the 
worst  snags  and  obstr.;  chan.  through  the  worst 
bars  dr.  by  dr.  Clias.  Humphreys;  tug  Nugent  over- 
hauled and  general  repairs  made  to  plant,  10. 
1670-72. 

1910-11.  General  repairs  to  looks  and  lock 
machinery;  flood  deposits  removed  from  lock  cham- 
bers; 18,121  snags  removed  and  122,676  c.  y.  dr.; 
repairs  made  to  floating  plant  and  new  boat  ways 
built  at  Lock  No.  12,  11, 1711. 

1911-13.  Flood  deposit  removed  from  lock 
chambers;  banks  protected  by  riprap;  general  re- 
pairs made  to  structures  and  mjichinery;  20,413 
snags  and  other  obstr.  removed;  151,512  c.  y.  mate- 
rial dr.,  and  extensive  changes  and  repairs  made  to 
floating  plant,  18, 1931-33. 

PHTSICAL  CHARACTERISTICS. 

On  Apr.  16-17,  1899,  arose  the  highest  and  most 
violent  flood  ever  known  in  this  region,  the  rainfall 
being  8.40  inches  at  Tuscaloosa  in  a  continuous  rain 
lasting  about  32  hours,  00,  2172. 

Wreck  of  towboat  Daisy,  01, 1821. 

Accident  to  gate  at  Lock  No.  1,  03, 1300. 


Total,  842,867.84,  13,625. 
CONTRACTS. 

1910.  Levi  Frisbie,  building  storehouse  at  Lock 
No.  1,  Tombigbee  R.j  $3,333, 11, 1713. 

ENGINEERS. 

CWel  of  Engineers.  R.,  97, 265;  98,  261;  99, 
305;  00,346;  01,366;  03,300;  03,315;  04,332;  06, 
340;  06,368;  07,382;  08,406;  09,423;  10,472;  11, 
506;  13,623. 

In  charge: 

Maj.  W.  T.  Eossell,  1897-1901.  R.,  97, 1675;  98, 
1431;  99, 1703;  00, 2171;  01, 1819. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1300. 

Capt.  W.  E.  Craighill,  1903-05.  R.,  03,  1253; 
(Maj.)  04, 1822;  06,  1410. 

Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1279. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1379;  08, 1438; 
09, 1421;  lO,  1670. 

Maj.  C.  A.  V.  Flagler,  1911-.  R.,  11,  1711;  13, 
1931. 

Assistants: 

Lt.  M.  L.  Walker,  01,  364. 

1st  Lt.  Wm.  G.  Caples,  08,  393;  09,  409. 

Capt.  C.  O.  Sherrill,  11,  490. 

OPERATIONS. 

1896-97.  A  lock  master,  3  lock  hands,  and  3 
assistant  lock  hands  appointed  July  1,  1896,  97, 
1676.  Pool  above  Lock  No.  3,  7  m.  1.  lowered  6J' 
for  few  days,  on  petition  of  mine  owners  and  others 
interested,  to  allow  certain  repairs  to  be  made. 
Repairs  made  to  house,  etc.,  at  Lock  No.  1,  and  to 
Dams  Nos.  1, 2,  and  3, 97, 1676, 1676.  1,227  lockages 
made,  97, 1677. 

1897-98.  Filling  above  dams  to  reduce  leakage 
and  repairs  made  to  Lock  No.  1  and  to  shore  pro- 
tection, 98,  1432.  Over  2,000  lockages  made,  98, 
1433. 

1898-99.  Fences,  inclosing  U.  S.  land,  built  at 
Locks  Nos.  1  and  3;  at  Lock  No.  1,  leak  repaired, 
and  6  new  steel  balanced  gate  valves  built,  99, 1704. 

1899-00.  Eepairs  made  to  Locks  Nos.  1,  2,  and 
3,  and  a  total  of  408  c.  y.  flood  deposit  and  11  barge 
loads  of  logs  removed  from  the  3  locks,  00,  2174. 

1900-01.  Flood  deposit  removed  from  Locks 
Nos.  1  and  2;  repairs  to  structures;  derrick  boat 
completed,  01, 1820. 

1901-03.  Eepairs  to  gate  at  Lock  No.  1;  guard 
cribs  built  at  Locks  Nos.  1,  2,  and  3;  materials  or- 
dered for  constr.  of  4  wooden  deck  barges,  24'  x  90' 
to  be  built  by  hired  labor,  03, 1300. 

1903-03.  Locks  Nos.  1,  2,  and  3,  Black  Warrior 
E.,  repaired  and  1,718  c.  y.  flood  deposit  removed 


1  Numbermg  of  locks  changed,  1903,  to  be  in  series  from  Mobile  to  head  of  Black  Warrior  E.,  04, 1840. 
a  Expend,  under  the  jjermanent-indeflnite  app.  provided  by  acts  of  July  6,  1884,  and  Mar.  3,  1909,  for 
operatmg  and  keeping  m  repair  canals  and  other  public  works. 
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»-33(n)    BIRMINGHAM,   ALA.,    CANAL   FROM,    TO    THE 
WARRIOR  RIVER. 

ENGDfEEES.  Note.— Abstract  E-23  (n)  probably  refers  to 

Cblet  of  Engineers..  B    97  276  tbesameproposedwaterway  covered  by  Abstract 

In  cliarge.    Maj.  W.  T.  EosseU,  1897.  E.,  97,      ^^^  C)  wUowing.    See  K.,  97, 1704. 

1704. 


R-23(o)   BLACK  WARRIOR  RIVER  AND  FIVE-MILE  CREEK, 
ALA.     (Canal,  via  Valley  Creek,  to  connect.) 


COMMEECE. 

Description  of,  97, 1705;  99, 1749. 

In  1896  it  seemed  safe  to  assume  that  tbere  would 
be  heavy  shipments  by  the  proposed  canal  if  it  were 
bmlt  and  thrown  open  to  traffic  by  the  U.  S.,  97, 
1705. 

ENGINEEES. 

Chief  of  Engineers.    E.,  97, 275;  98, 269;  99, 

In  charge.  Maj.  W.  T.  EosseU,  1897-99.  E., 
97, 1704;  98, 1446;  99, 1730. 

Assistants: 

J.  Eipley.    B.,  99, 1735. 

O.  W.  Ferguson.    E.,  99, 1765. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of,  97, 1706, 1706;  99, 1736. 

PEOJECTS. 

Maj.  EosseU  est.,  1898,  either  $4,000,000  or 
$4,500,000  for  imp.  desired,  99, 1731. 

SUEVETS. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  EosseU, 
1896  (sur.  recom.  at  probable  cost  of  $16,000),  97, 
1706. 

Sur.  for  a  canal  bet.  Black  Warrior  E.  and  Five- 
mile  Creek  au.  act  June  4, 1897;  made,  1898,  by  Maj. 
EosseU  (see  Projects),  99, 1731. 

Bench  marks,  99, 1761, 1770. 


R-33 


SIPSEY  RIVER,  ALA. 


COMMEECE. 

None,  81, 1221. 

ENGINEEES. 

Chief  of  Engineers.    B.,  80, 140;  81, 189;  89, 
193;  90, 175;  08,  421. 

In  charge: 

Capt.  A.   N.  DamreU,  1879-90.    E.,  81,  1221; 
(Maj.)  90, 1722. 
Maj.  H.  Jervey,  08, 393. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  90, 1723. 


FLANS. 

By  Maj.  DamreU,  1890,  imp.  E.,  Tombigbee  E. 
at  Vienna  to  Texas,  giving  a  4-months'  navigation 
by  removing  snags,  logs,  and  simUar  obstr.,  and 
constr.  construction  works;  est.,  1100,000,  90, 1724. 

SUEVETS. 

Au.  act  Mar.  3, 1879,  79, 106;  made,  1880,  by  Capt. 
DamreU,  81, 1221. 

Sur.,  Tombigbee  H.  at  Vienna  to  Texas,  au.  act 
Aug.  11,  1888;  made,  1890,  by  Maj.  DamreU,  90, 
1722. 

Pre.  ex.,  from  mouth  to  Fayette,  au.  act  Mar.  2, 
1907.  E.  by  Maj.  Jervey,  Mar.  30, 1908 >  (unfav.), 
08, 420. 


R-38 


OLD  TOWN  CREEK,  MISS. 


APPEOPEIATION. 

1882,  $3,000,  83,  lOOa 

COMMEECE. 

,    Prospective  benefits  to  C.  consequent  upon  open- 
ing waterway,  83, 1000. 

ENGINEEES. 

Chief  of  Engineers.  B.,  81,  213;  8S,  186;  83, 
192;  84, 200;  85,  210;  86, 208;  87, 174. 

In  charge.  Capt.  A.  N.  DamreU,  1881-87.  E., 
8S,  1326;  (Maj.)  83, 999;  84, 1191;  86, 1366;  86, 1200; 
87  1327. 

Assistant.    H.  Harding.    B.,  83, 1326. 


OPEEATIONS. 

1883-84.  13,016  trees  cut  and  removed  from 
banks  and  853  logs  and  stumps  removed  from  bed  of 
stream,  84, 1191. 

PEOJECTS. 

By  Capt.  DamreU,  1882,  imp.  Old  Town  Creek  for 
high-water  navigation,  mouth  up  to  City  Pt.,  30  m., 
by  removing  overhanging  and  faUen  trees,  snags, 
and  accumulated  drift;  est.,  $10,000,  83, 1326, 1327. 

SUE  VET. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Capt. 
A.  N.  DamreU,  83, 1326. 


■  H.  D.  909, 60th,  1st. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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R-39 


NOXUBEE  RIVEB,  ALA.  AND  MISS. 


1880, 

$12,000,  80, 1093. 

1881, 

8,000,  81, 1214. 

1882, 

10,000,  83, 1298. 

1884, 

7,500,84,1214. 

1886, 

7,500,  86, 1203. 

1888, 

5,000,  88, 1210. 

1890, 

3,000,  90, 1705. 

1892, 

3,000,  93,  1453. 

1894, 

3,000,  95, 1699. 

1896, 

3,000,  96, 1448. 

Total, 

62,000 

COMMERCE. 

Est.  value  of  C.  to  lie  benefited,  81, 1214. 

Beraming  of  traffic  after  imp.,  83, 1024. 

Eduction  in  rates  est.  to  (ollow  imp.  of  E.,  88, 
1210. 

1893,  reduction  in  rates  on  account  of  imp.  R.  est. 
at  over  S20,000  an.,  93, 1764. 

No  C.  1898,  98, 1441. 

ENGINEERS. 

CWef  ol  Engineers.  R.,  80, 139,  140;  81, 188; 
83,184;  83,196;  84,204;  86,211;  86,208;  87,175; 
88,163;  89,190;  90,171;  91,217;  93,210;  93,232; 
94,214;  96,239,244;  96,210;  97,269;  98,264;  99, 
309;  00,  351;  01,  370;  03,  301. 

In  charge: 

Capt.  A.  N.  Damrell,  1879-95.  R.,  80, 1092, 1093, 
81,  1212;  83,  1296;  (Maj.)  83,1022;  84,  1211;  8.? 
1356;  86,  1201;  87,  1328;  88,  1208;  89,  1441;  90, 
1704;  91,  1787;  93,  1452;  93,  1763;  94,  1318;  96, 
1699,  1715. 

Maj.  W.  T.  Eossell,  1896-1901.  B.,  96, 1447;  97, 
1691;  98, 1440;  99, 1716;  00, 2208;  01, 1840. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1304. 

Assistant.    J.  P.  Fresenius.    R.,  80, 1093. 

OBSTRUCTIONS. 

Two  br.  crossed  E.,  1895,  bet.  Macon  and  Hashu- 
qua  Creek  with  no  draw  or  other  arrangement  for 
passing  of  boats,  96, 1716. 

OPERATIONS. 

1880-81.  13,416  trees,  stumps,  and  logs  re- 
moved from  Chan.,  carrying  the  work  of  imp.  over 
38  m.  of  R. ;  1  snag  and  1  quarter  boat  built,  81, 1213. 

1881-83.  27,991  snags,  logs,  trees,  and  other 
obstr.  removed,  83, 1297. 


1883-83.  12,827  logs,  trees,  and  snags  removed, 
83, 1023. 

1884-85.  12,317  trees,  logs,  snags,  and  stumps 
removed,  86, 1357. 

1886-86.  5,189  trees,  stumps,  and  snags  re- 
moved, making  55.5  m.  of  E.  wholly  and  36  m.  partly 
imp.,  86, 1202. 

1886-87.  750  snags,  logs,  and  stumps  removed, 
and  385  trees  cut,  87, 1329. 

1887-88.  4,108  logs,  trees,  and  stumps  re- 
moved from  chan.,  and  4,256  Jrees  cut  from  banks, 
clearing  65i  m.  of  R.,  88, 1209. 

1888-89.  4,280  snags  and  logs  removed  from 
Chan.;  1,174  trees  and  logs  cleared  from  banks,  89, 
1442. 

1889-90.  2,019  snags  and  logs  removed  from  the 
Chan.;  456  trees  and  logs  removed  from  banks,  90, 
1705. 

1893-94.  About  1,700  obstr.  removed  from 
banks  and  stream,  94, 1319. 

1894-96.  Continuation  of  work  of  preceding 
year,  96, 1699. 

1898-99.  Over  11,000  snags  and  other  obstr.  re- 
moved from  banks  and  chan.,  99, 1716. 

1899-00.  33,495  snags  and  other  obstr.  removed 
from  banks  and  chan.,  00, 2209. 

PHYSICAL  CHARACTERISTICS. 

Condition  of  E.,  and  obstr.  therein,  80, 1096. 

Between  Macon  and  mouth  of  Hashuqua  Creek 
stream  very  small,  having  average  w.  of  30'  and 
min.  d.  of  8"  atl.  w.,  96, 1716. 

Navigation  possible  on  6'  stage,  mouth  to  State 
line.  Miss.,  thence  to  Macon  during  higher  stages, 
although  many  obstr.  lodged  in  E.  since  suspension 
of  work  in  Nov.,  1899,  03, 1304. 

PROJECTS. 

By  Capt.  Damrell,  1880,  imp.,  Macon  to  mouth,  69 
m.,  by  removing  snags,  logs,  trees,  and  similar  obstr.; 
est.,  $65,245,  80, 1093;  87, 1329, 1343. 

Proj.  completed,  1890;  cost,  $63,000,  90,  1705. 
Est.  an.  cost  of  mainten.,  $3,000,  91, 1788;  93, 1764. 

SURVEYS. 

An.  act  Mar.  3,  1879;  made,  1880  by  Capt.  Dam- 
reU,  79, 106;  83, 1296. 

Ex.  lor  imp.  by  locks  and  dams  au.  act  Aug.  5, 
1886;  made  by  Maj.  Damrell  (R.  unfav.),  87, 1343. 

Ex.,  Macon  to  mouth  of  Hashuqua  Creek,  au.  act 
Aug.  17,  1894;  made  by  Maj.  Damrell,  1894  (B. 
unfav.),  96, 1715. 

Maps.    84,1212. 


B-40 


SUCARNOOCHEE  BIVEB,  ALA. 


ENGINEERS. 

Cblel  ol  Engineers.   R.,  91, 221. 
In  ctiaige.    Maj.  A.  N.  Damrell,  1890.    R.,  91, 
1801. 

PLANS. 

In   1890.    Eemoving  snags  and   similar  obstr. 
would  cost  $35,000.    91,  1802. 


SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Ma]. 
Damrell  (Div.  E,  R.  unfav.),  91, 1801. 


B-44 


CHICKASAW  CREEK,  ALA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  10,  488. 

In  charge.    Maj.  H.  Tervey,  1910.    10,  460. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  for  removing 
bar  at  mouth  in  Mobile  R.  Rs.,  Maj.  Jervey,  May 
11  and  Dec.  3, 1909  (unfav.),"  10,  488. 


1  H.  D.  712,  61st,  2d. 
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R-51 


FOWL  RIVER,  ALA. 


ENGEVEEBS. 

Chlet  of  Engineers.    R.,  10,  488. 
In  cbaige.    Maj.  H.  Jervey,  10,  460. 


STJRVET. 

Ex.,  in  connection  with  proposed  intracoastaJ 
waterway,  au.  act  Mar.  3, 1909;  made,  1909,  by  Mai. 
Jervey  (B.  uulav.),'  10, 488.  '        '    J  '""J- 


R-53  (a)     MOBILE  BAY  AND    MISSISSIPPI   SOUND,  ALA. 
(Channel  connecting.) 


APPBOPBIATIONS. 

1912,  $,'iO,000,  12,1938. 

COMMERCE. 


PLANS. 

By  Maj.  Damrell,  dr.  chans.  throngii  either  Pass 
Aux  Herons  or  Grants  Pass,  84, 1229, 1231. 


Important,  84,  1228.    Description  of;  waterway      PROJECTS. 


transportation  from  the  Alabama  mineral  fields  to 
Mobile  B.  would  be  of  great  value,  95, 1717. 

Nearly  all  the  C.  uses  Grants  Pass,  whichis  owned 
by  private  parties,  and  tolls  are  charged,  13,  626. 

ENGINEERS. 

CliteJ  ot  Engineers.   E.  ,84, 206;  195, 244;  08, 
420;  18, 626.  »       .       .       .       . 

In  cbarge; 

Maj.  A.  N.  Bamrell,  1882-95.    R.,  84, 1227, 1228; 
95, 1716. 
Maj.  H.  Jervey,  08, 393. 
Maj.  C.  A.  F.  Flagler,  1912-.    B.,  13, 1938. 

Assistant.    C.  B.  Percy.    B.,  84, 1229. 

PHTSICAI,  CHABACTEEISTICS. 

Description  of,  84, 1229;  96, 1719-1721. 


Maj.  Damrell  est.,  1894,  $91,327.80  by  Pass  Aux 
Herons  or  $84,772.80  by  Grants  Pass  (not  including 
cost  of  purchasing  pass)  for  proposed  chan.,  96, 

Act  July  25,  1912,  au.  chan.  100'  w.  at  bottom, 
10'  d.  at  m.  1.  w.,  from  Mobile  B.  to  Mississippi 
Sound,!  12,  626.     , 

SUB  VETS. 

Dauphin  Isld.  and  Cedar  Pt.,  Ala.,  shoal  between. 
Sur.  and  ex.  au.  act  Aug.  2,  1882;  made  by  Mai. 
Damrell,  84, 1228.  =     '         '  J       J 

Sur.  to  ascertain  the  best  point  for,  and  the  cost 
of  a  suScient  chan.  between  Mobile  B.  and  Missis- 
sippi Sound,  au.  act  Aug.  17,  1894;  Maj.  Damrell 
submitted  R.,  189J,  containing  copies  of  B.  of  an 
ex.  made,  1882,  and  a  sur.  made,  1884,  for  the  same 
purpose  (see  Projects),  95, 1716. 

Preliminary  ex.  and  sur.  au.  act  Mar.  2,  1907; 
made  by  Maj.  H.  Jervey;^  est.,  150,000,  08, 420. 


R-53 


PASS  AU  HERONS,  ALA.^ 


R-59 


LA  BATRE  BAYOU,  ALA. 


ENGINEEBS. 

Chief  of  Engineers.   B.,  10, 488. 
In  cbarge.    Maj.  H.  Jervey,  10,  46( 


SUE  VET. 

Pre.  ex.  aa.  act  Mar.  3,  1909. 
June  2, 1909  {unfav.),<  10,  488. 


R.,  M^'.  Jervey, 


R-63    PASCAGOULA  RIVER  AND  HARBOR,  HORN  ISLAND 
HARBOR,  AND  HORN  ISLAND  PASS,  MISS.« 


Part. 


Title. 


Period. 


Appropria- 
tions. 


PascagoulaE.  and  H 

Horn  Isld.  Pass 

Pascagoula  B.  and  Horn  Isld.  H 

Faxagoula  B.  above  mouth  of  Dog  B  . 


1827-1900 
1882-1912 
1897-1912 
1901-1912 


$200,500 
76,980 
955,600 
22,750 


Total., 


1,255,830 


1  H.  D.  299, 61st,  2d. 

«  H.  D.  967, 60th,  1st. 

»  App.i  1828,  $18,000.  This  was  tor  d.  the  chan.  throagh  the  pass,  and  $6,050  of  this  sum  was  reapp.  for 
the  same  purpose  in  1832.    (Treas.  Doc.  373, 1882.) 

<H.  D.316.61st,2d. 

6  Pascagoula  B.,  Miss.:  Sur.— B.  July  8, 1828;  est.  $25,500.  E.  Pascagoula  B.,  Miss.:  Sur.— B.  Jan.  23, 
1864;  est.  $9,900.    (H.  D.  482, 55th,-2d.) 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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Part  (a),  R-63    Pascagoula  Harbor  and  River,  Miss. 


APPROPRIATIONS. 

1827,      $8,000,  act  Mar.  2. 
17,500,  act  May  23. 

6,000  (sur.),  act  Aug.  S 
10,000,  79,  834,  835. 
14,000,  79,  105. 
20,000,  80, 1099. 

4,000,  81, 1216. 

8,000,  82,  1299. 

3,000,  84, 1215. 
125,000,86,1205. 
27,000,  88, 121Z 
20,000,90,1708. 
20,000,  98, 1455. 
13,000,  96,  1701. 

6,000,  96, 1449. 


1828, 
1852, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


Total,  200,500 

COMMERCE. 

Important,  74,  769;  79, 839,  840. 
Benefit  resulting  from  imp.,  81, 1216. 
Description  ol,  Horn  Isld.  Pass;  increased,  97, 
1717, 1720. 

CONTRACTS. 

1880.  S.  N.  KimbaU,  dr.,  32}(|:  c.  y.,  80,  1099. 
W.  G.  MitcheU,  dr.,  27*  c.  y.,  81, 1216. 

1890.  G.  C.  Fobes  &  Co.,  dr.,  16.2$  c.  y.,  90, 
1707.  Alabama  Dredging  &  Jetty  Co.,  dam  constr., 
$3,350,  90, 1707. 

1891.  Alabama  Dredging  &  Jetty  Co.,  dr.,  220 
c.  y.,  91, 1791. 

1893.  Alabama  Dredging  &  Jetty  Co.,  dr.,  184 
0.  y.,  s.  m.,  93, 1766. 

1897.  Kittenbouse-Moore  Dredging  Co.,  dr., 
18,616  c.  y.,  at  401!  c.  y.,  97, 1695. 

ENGINEERS. 

Chief  o(  Engineers.  R.,  73,66;  74,74;  78,81; 
79, 105;  80, 140;  81, 188, 189;  82, 185, 186;  83, 197; 
84,206;  85,211;  86,209,211;  87,175;  88,163;  89, 
190;  90,172;  91,217;  93,210;  93,232;  94,215;  95, 
239;  96,211;  97,269;  98,265,269;  99,309;  00,351. 

In  charge: 

Capt.  C.  W.  HoweU,  1873-78.-  R.,  74, 754. 

Capt.  A.  N.  DamreU,  1878-95.  R.,  79,  834;  80, 
1098;  81,1214;  82,1298,  1324;  (Maj.)  83,1026;  84, 
1214;  86,  1358;  86,  1203;  87,  1330;  88,  1210;  89, 
1443;  90,  1706;  91,  1788;  92,  1463;  93,  1765;  94, 
1319;  95, 1700. 

Maj.  W.  T.  KosseU,  1896-.  R.,  96, 1448;  97, 1692, 
1716;  98, 1441;  99, 1717;  00, 2209. 

Assistants: 

Lt.  J.  B.  Quinn.    R.,  74,  755. 
P.  Robinson.    R.,  79, 837. 
T.  L.  Harrison.    R.,  82, 1325. 
B.  Bauchenstein.    R.,  86, 1217. 

ESTIMATES.    (See  Plans.) 
By  Lt.  Quinn,  js.  and  dr.,  $42,374.10,  74,757. 

LEGISLATION. 

Charter  granted  to  A.  A.  Green,,  by  the  State  of 
Mississippi,  enabling  him  to  constr.  a  canal  across 
the  bar  at  the  mouth  of  the  R.,  and  also  permitting 
him  to  exact  tolls  from  vessels  passing  out  through 
it,  74, 766,  758;  $26,000  app.  by  legislature  of  Missis- 
sippi for  ttie  imp.  of  the  mouth,  74,  766,  760.  State 
app.  annulled,  79, 837. 

OPERATIONS. 

1880-81.    75,155  c.  y.  dr.  from  the  chan.,  81, 
1215. 
1881-88.    106,841  c.  y.  dr.  from  the  chan.,  83, 


1883-83.  1,083  snags  and  5,667  trees  cut  and  re- 
moved, 83, 1026. 

1883-84.  953  snags  and  3,079  trees  removed, 
and  864  deadened,  84, 1216. 

1884-86.  1,115  snags  removed  from  E.,  86, 
1369. 

1887-88.  Dr.  imder  contract  continued,  88, 
1211. 

1889-90.    62,685  c.  y.  dr.,  90, 1707. 

1890-91.    131,656  c.  y.  dr.,  91, 1790. 

1891-98.  28,561  c.  y.  dr.,  206  snags  and  logs 
cleared  from  the  cban.,  and  269  trees  cleared  from 
the  banks,  93, 1465. 

1893-93.  99,977  c.  y.  dr.,  and  about  2,000  obstr. 
removed  from  banis  and  stream,  93, 1766,  1767. 

1893-94.    A  few  obstr.  removed,  94, 1321. 

Bemoval  of  obstr.  continued,   95, 


1894-96, 

1702. 

1895-96, 

1896-97. 


About  2,000  obstr.  removed,  96, 1450. 
Over  4,000  obstr.  removed,  and  18,616 


u.  y.  dr.  from  Horn  Isld.  Pass,  97, 1693, 1694. 

PHYSICAL  CHARACTERISTICS. 

General,  74,  765;  79, 835, 837-839. 

Obstr.,  74,  767;  79, 835,  838. 

Description  of,  97,  1693,  1719;  vicinity  of  Horn 
Isld.  Pass,  97, 1717;  vicinity  of  Dog  R.  and  of  a  part 
ofDogB.,  97, 1719. 

PLANS.    (See  Estimates  and  Projects.) 
By  Lt.  Quinn,  js.  of  cement-covered  gabions, 

3,500  and  4,000'  1.;  also  dr.  chan.  to  w.  of  7'  x  100'; 

74,  757. 
By  Capt.  Damrell,  imp.  of  H.  by  excavation  of 

Chan.  21'  X  100'  through  "the  Pass;"  est.,  $326,816, 

83, 1324. 

PRIVATE,     STATE,     AND     CORPORATE 

WORK.    (See  Legislation.) 

Noyes  Canal,  built  under  a  charter  from  Missis- 
sippi; cost,  $27,000,  74, 766,  769;  $25,000  app.  by  the 
State,  and  $5,000  by  the  citizens  of  Pascagoula^  for 
imp.  of  the  mouth,  74,  756,  760.  State  app.  an- 
nulled, 79, 837. 

PROJECTS. 

By  Capt.  Damrell,  1879,  dr.  chan.  through  bar  at, 
the  mouth  7'  x  200',  and  removing  snags  and  over- 
hanging trees  from  the  R.  for  its  entire  1.;  est., 
$63,800,  74,  757;  (orig.  est.,  $57,292.40),  79,  834. 

In  1886,  proposed  to  form,  by  dr.,  chan.  12'  d. 
from  the  mills  at  Moss  Pt.  to  anchorage  in  the  B., 
lljm.;  est.,  $78,100,  86, 1217. 

Owing  to  Increased  cost  of  excavation  est.  raised 
$141,000,  with  $69,000  for  completion  in  1890,  90, 
1708. 

By  Maj.  Eossell,  1897,  dr.  chan.  21'  d.  m.  1.  w. 
through  Horn  Isld.  Pass;  cost,  not  to  exceed  $8,000, 
97, 1694. 

SURVEYS. 

Of  Pascagoula  H.,  by  Lt.  Quinn,  1873.  R.,  74, 
765. 

Of  Pascagoula  R.,  by  P.  Robinson,  1878-79.  B., 
79, 837. 

For  H.,  Pascagoula,  au.  act  Mar.  3,  1881;  made, 
1882,  by  Maj.  Damrell,  83, 1324. 

Of  Pascagoula  B.,  mills  at  Moss  Pt.  down  to 
anchorage  in  B.,  au.  act  July  6,  1884;  made,  1884, 
by  Maj.  Damrell,  86, 1216. 

Ex.  of  shoal  in  Horn  Isld.  Pass  threatening  the 
main  entrance  of  the  port  of  Pascagoula;  made, 
1896,  by  Maj.  Bossell,  96, 1461. 

Sur.  of  Horn  Isld.  Pass,  with  view  to  23'  1.  w.,  au. 
act  June  3,  1896;  made  by  Maj.  Bossell,  1896  (R. 
imfav.)  (see  Projects),  97, 1716. 

Maps.    97, 1694;  98, 1440. 


1  $5,000  of  which  was  reapp.  from  an  app.  for  Horn  Isld.  Pass,  made  1884, 86, 454. 


666     INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  tJ.   S.  ARMY,  1866-1912. 


Part  (b),  R-63        Horn  Island  Pass,  Miss. 


APPBOPBIATIONS.» 

1884,  J6,000,  85, 1362. 

1905,  40,480,  05, 1422. 

1907,  9,000,07,1390. 

1909,  12,000,  09, 1431. 

1910,  4,500,  10, 1581. 

1911,  4,000,  11,  1722. 

1912,  2,000,  13, 1943. 

Total,  76,980 

COMMERCE. 

Important,  93, 1714. 

Supply  of  lumber,  using  pass,  exhausted  in  from 
25  to  30  years,  04, 1874. 
Ileduction  in  rail  rates,  11,  514. 
1911,  266,654  t.,  IS,  634. 

ENGINEERS. 

Chief  ot  Engineers.  E.,  81, 189;  83, 186:  85, 
212;  86,210;  95,244;  04,343;  05,346;  06,374;  07, 
388;  08,  412;  09,  430;  10,  478,  488;  11,  514;  13, 
633. 

Boards.    BEBH.    R.,  04, 1867, 1872. 

In  charge: 

A.N.Damrell.   R.,  83,1324;  (Mai.)  85,1361;  86, 
1206;  95, 1714. 
Capt.  W.  E.  Craighill,  1904-05.    R.,  04, 1864;  OS, 

Capt.  J.  B.  Cavanaugh,  1906.    B.,  06, 1287. 

Maj.  H.  Jervey,  1907-10.  B.,  07, 1390;  08, 1447; 
09, 1430;  10, 1581. 

Maj.  C.  A.  F.  Flagler,  1911-.  B.,  11, 1722;  13. 
1943. 

Assistants: 

T.  L.  Harrison.    E.,  83, 1325. 

Bavid  Sanderson.    E.,  04, 1875. 

OPEBATIONS. 

1905-06.  Chief  of  Engrs.  granted  au.  to  have 
U.  S.  dr.  Uharleston  thoroughly  repaired  at  cost  of 
$7,000;  no  bids  received  for  doing  work,  06, 1289. 


1906-07.    U.  S.  dr.  CharleaUm,  after  repairs  re- 
moved 353,230c.  y.,  07, 1390.  ' 
1907-08.    184,017  c.  y.  dr.,  08, 1447. 
1909-10.    158,470  c.  y.  dr.,  10, 1581. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of;  bar  formed  during  storm,  1888 
95, 1714. 
Description  of,  04, 1865. 
L.  w.  d.  through  pass  18',  06, 1421. 
Condition  of  bar,  1907,  07, 1390. 

PLANS. 

By  Capt.  Damrell,  1882,  dr.ohan.  through  Horn 
Isld.  Pass  21'  X 100',  est.,  J43,000,  83, 1324, 1325;  86, 
1362. 

PROJECTS. 

Act  Mar.  3,  1905,  made  app.  with  view  to  ohan. 
21  X  300'  across  outer  bar,  and  200'  w.  elsewhere; 
est.  $40,480,2  provided  contract  or  contracts  could 
be  made  at  not  to  exceed  11$  o.  y.,  or  work  could  be 
done  by  XJ.  S.  dr.,  05, 1422. 

SUBVET. 

Au.  act  Mar.  3, 1881;  made  by  Capt.  Damrell  fsee 
Projects),  83, 1324. 

Ex.  of  the  bar  formation  in  the  pass  au.  act  Aug. 
17, 1894.  E.  submitted,  1894,  by  Mai.  Damrell  (R. 
fav.),  95, 1714.  ^ 

Pre.  ex.  and  sur.  au.  act  June  13,  1902.  Rs.,  by 
Capt.  Craighill,  June  9  and  Nov.  7, 1903;  est.,  $40,480, 
and  $9,000  an.  for  mainten.,^  04, 1863. 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  outer  bar  in 
Gulf  of  Mexico  through  and  across  Dago  Shoals  in 
Mississippi  Sound,  by  most  direct  and  practicable 
route  to  21'  d.  n.  of  Petit  Bois  Isld.  E.  by  Mai. 
Jervey,  Aug.  17, 1909  (unfav.),3 10,  488. 

Cong,  docs.,  etc.,  13,  634. 


Part  (c),  R-63 


Pascagoula  Ri?er  and  Horn  Island  Harbor, 
Miss. 


APPEOPEIATIONS. 

1899,  $50,000,99, 

267,600,00, 

25,000.  02, 

100,000,  03, 

2'5,000,  04, 

150,000,  05, 

«  150,000,  07, 

75,000,  09, 

93,000,  10, 

20,000,  13, 


1900, 
1902, 
1903, 
1904, 
1905, 
1907, 
1909, 
1910, 
1912, 


Total,  955,600 


17ia 
2212. 
1305. 
1259. 
1830. 
1417. 
1386. 
1427. 
1578. 


5' 
ai 


COMMERCE. 

Increasing  at  Horn  Isld.  H.,  97, 1717. 

In  1896  it  warranted  no  d.  chan.  than  12'  in  the  E. 
and  in  part  of  Dog  K.,  97, 1718. 

1900,  111,912  t,  01,  1843;  1904,  735,875  t.,  princi- 
pally logs,  lumber  and  naval  stores,  06,  343;  1911, 
972,944t.,  13,1940. 

Reduction  in  rail  rates,  06, 343. 

"Commerce  originating  on  Pascagoula  Eiver 
above  the  mouth  of  Dog  River  during  the  calendar 
year  1911  amounted  to  301,538  short  tons,  princi- 


ally  logs,  cross  ties,  charcoal,  and  general  merchan- 
ise,  valued  at  $1,488,500. 

"The  project  has  effected  a  reduction  in  rail  rates 
for  carload  shipments  of  lumber  from  Merrill,  Miss., 
to  the  coast  during  the  past  year."    13, 630. 

"Commerce  usmg  the  channel  through  Horn 
Island  Pass  during  me  calendar  year  1911  amounted 
to  about  266,654  short  tons  of  lumber,  timber,  cross 
ties,  and  piling,  vafued  at  $1,906,540. 

"This  miprovement  in  conjunction  with  that  of 
Pascagoula  River,  from  which  it  is  distant  about  9 
miles,  results  in  effecting  a  reduction  in  rail  freight 
rates  between  Pascagoula,  Miss.,  and  seaboard  cities 
of  the  Atlantic  coast,  and  in  affording  direct  water 
freight  rates  on  lumber  from  Moss  Point  and  Pasca- 
goula to  foreign  ports."    13,  634. 

CONTBACTS. 

1899.  A.  W.  Delmas,  dr.,  174  and  34*  c.  y.,  99, 
1719;  00, 2211. 

1901.  Albert  G.  Delmas,  dumping  dr.  material 
from  Chan,  below  mouth  of  R.  s.  of  Point  aux  Chenes 
instead  of  on  marshy  islds.  bordering  E.  and  sound, 
15J$  c.  y.  instead  of  170  (supple,  to  contract  of  July 
21, 1899),  01, 1843. 


1  The  act  of  Aug.  5, 1 
•H.D.  506, 58th,  2d. 
8  H.  D.  314, 61st,  2d. 
<  Not  including  $50,000  diverted  to  constr.  of  a  dr. 


directed  that  the  app.  be  applied  to  Imp.  of  Pascagoula  R.,  86, 210. 


rSee  pp.  14-22  for  1 
Lezplanatlons,  etc.J 
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1903.  G.  W.  Catt,  dr.  in  Dog  and  Paseagoula 
Rs.  and  Mississippi  Sound  (prices  stated),  03, 1269. 

1905.  John  Anderson,  dr.  in  sec.  2,  at  80  c.  y., 
OS,  1418.  Southern  Dredging  Co.,  dr.  in  sec.  1, 
Dog  and  Paseagoula  Es.  and  Mississippi  Sound, 
9.980  c.  y.,  06, 1286. 

ENGINEERS. 

Chief  of  Engineers.  B.,  97,  276;  99,  310,  317; 
00,352;  01,371;  03,301;  03,315:  04,333;  06,341; 
06,369;  07,383;  08,407;  09,425;  10,474;  11,508; 
IS,  626. 

In  charge: 

Mai.  W.  T.  Kossen,  1899-1901.  B.,  97, 1718;  99, 
1718, 1784;  00, 2211;  01, 1842. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1305. 

Capt.  W.  B.  CraighiU,  1903-05.  B.,  03,  1258; 
(MajT)  04, 1828;  OS,  1416. 

Capt.  J.  B.  Cavanaugh,  1906.    B.,  06, 1285. 

Maj.  H.  Jervey,  1907-10.  E.,  07, 1385;  08, 1443; 
09, 1426;  10, 1577. 

Maj.  C.  A.  F.  Flagler,  1911-.    B.,  11,  1717;  13. 


Assistant. 

1260. 


D.  G.  Anderson.    B.,  03, 1306;  03, 


OPERATIONS. 

1899-00.  50,064  e.  y.  dr.  from  anchorage  in 
Horn  Isld.  H.,  and  306,260  o.  y.  dr.  Irom  Paseagoula 
E.,  00, 2211, 2212. 

1900-01.  116,658  c.  y.  dr.  from  Horn  Isld. 
anchorage;  636,784  c.  y.  dr.  Irom  Paseagoula  R. 
Chan.,  01, 1842. 

1901-03.  322,209  0.  y.  dr.  from  chan.  of  Pasea- 
goula B.,  and  66,665  c.  y.  from  Horn  Isld.  H.;  unin- 
temiptea  chan.  ot  specified  w.  and  d.  throughout 
limits  of  proj.  obtained,  03, 1305. 

1903-04.  376,249  c.  y.  dr.,  making  ctian.  15'  x 
95'  X  22,275'  in  sec.  2;  364,391  c.  y.  dr.  from  sec.  1, 
forming,  through  various  shoals,  chans.  15'  d.,  and 
w.  varying  from  100'  in  lower  portion  to  75'  in  upper 
portion;  aggregate  1.  27,344';  40,618  c.  y.  also  re- 
moved from  head  of  sec.  2  where  shoal  had  formed, 
04, 1829. 

190S-oe.  63,877  c.  y.  dr.  from  sec.  1,  making  d. 
of  17'  X  125'  X  4,397';  293,918  c.  y.  dr.  from  sec.  2, 
making  17'  x  126'-150',  and  1.  of  7,150';  work  done 
by  hydraulic  dr.,  06, 1285. 

1906-07.  740,899  0.  y.  dr.  making  17'  x  38,005'  x 
125'-150',  completing  contract  for  sec.  1,  May,  1907; 
in  sec.  2,  295,756  c.  y.  dr.  and  73,713  o.  y.  redr.,  mak- 
ing 17'  X  125';  Chan.  dr.  10,450',  and  redr.  6,000',  07, 
1385. 

1907-08.  80,394  0.  y.  removed  by  U.  S.  dr. 
Barnard,  08, 1443. 

1908-09.  442,556  0.  y.  dr.  from  22,579'  of  chan. 
under  contract;  586.353  o.  y.  dr.  by  U.  S.  dr.  Barnard 
from  12,647'  of  chan.,  making  17'  d.  m.  1.  w.,  09, 
1426. 

1909-10.  New  U.  S.  dr.  Paseagoula  dr.  1,233,653 
c.  y.,  10, 1577. 


1910-11.  449,713c.  y.dx.hyV.S.ir. Paseagoula; 
600 1.  f.  bulkhead  built  in  connection  with  slip  100' 
x200',  11,1717. 

1911-13.  1,097,272  c.  y.  dr.  below  RB.  br., 
102,910  c.  y.  above  BE.  br.,  and  15,697  c.  y.  from 
U.  S.  slip  and  approach,  13, 1939.  83  %  of  approv. 
proj.  finished,  13,  628. 

PHTSICAL,  CHARACTERISTICS. 

Description  of,  97, 1718. 

Max.  1.  w.  draft,  1902,  bet.  Mississippi  Sound  and 
the  lumber  mills  at  Moss  Point,  12',  03,  303. 

Tables   illustrating   physical    characteristics   of 
Paseagoula  and  Dog  Es.;  remarks  about  shoaling, 
03, 1308-09. 
-  Shoaling,  OS,  343;  11, 1718. 

Available  draft,  1908,  below  RE.  br.  at  Scranton, 
Miss.,  18',  m.  1. 1.,  10, 1577. 

PROJECTS. 

By  Maj.  Bossell,  1896, 12'  x  160'  above  and  300'  w. 
below  RB.  br.,  from  3  m.  above  mouth  of  Dog  R. 
to  12'  contour  in  Mississippi  Sound,  est.,  $267,600, 
97  1718*  99  1718 

By  Mai.  Rossell,  1898,  20'  x  600'  in  the  anchorage 
of  Horn  Isld.  H.,  est.,  $,50,000,  99, 1718, 1785. 

Act  June  13, 1902,  modified  and  extended  existing 
proj.  to  provide  chan.  17',  from  3  m.  above  mouth 
of  Dog  R.  to  17'  contour  Mississippi  Sound,  150'  w. 
above  RB.  br.  and  300'  w.  below,'  03,  302. 

Act  June  25,  1910,  further  modified  proj.  by  ex- 
tending upper  limit  about  1  m.  farther  up  Dog  B.; 
cost  of  proj.  increased  by  $8,000,^  10,  475. 

SURVEYS . 

Sur.  of  the  B.  commencing  at  d.  exceeding  17'  in 
Mississippi  Sound,  thence  to  mouth  of,  and  up  E. 
to  intersection  of  Dog  E.,  thence  up  Dog  R.  3  m., 
with  view  to  chan.  17'  1.  w.,  au.  act  June  3,  1896; 
made  by  Maj.  Bossell,  1896  (R.  unfav.),  (see  Proj- 
ects), 97, 1718. 

Sur.,  plan,  and  est.  of  cost  of  imp.  of  the  pass  lead- 
ing from  Gulf  of  Mexico  into  Horn  Isld.  H.,  Miss.; 
and  of  said  H.  and  of  chan.  leading  to  and  from  said 
pass,  with  a  view  of  ascertaining  the  extent  to  which 
the  same  is  worthy  of  imp.,  au.  act  May  7,  1898' 
made,  1898,  by  Maj.  W.  T.  Rossell  (R.  fav.),  (see 
Projects),  99, 1785. 

Minor,  03, 1306-09. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Dog  B., 
Miss.,  to  point  J  m.  above  Paseagoula  Northern 
BE.  br.  R.  by  Maj.  Jervey,  1909  and  1910;  est., 
$8,000,'  10, 488. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 628. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  ot  mouth 
of  Paseagoula  R.,  Miss.,  with  view  to  securing  in- 
creased d.  in  a  continuous  chan.  from  the  upper 
limits  of  the  present  proj.  in  Dog  B.,  to  d.  w,  in  the 
Gulf  of  Mexico.  B.  by  Maj.  H.  Jervey  and  Maj. 
Flagler,  Sept.  30,  1910,  and  Dec.  27,  1911,  resp. 
Est.  $383,030  for  first  constr.,  and  $60,000  an.  ibr 
mainten.,:  13,  644. 


Part  (d),  R-63 


Paseagoula  Biver,  Miss. 
Dog  River.) 


(Above  moutli    of 


APPROPRIATIONS. 

1902,  $4,000,03,1310. 
1905,  *6,760,  05, 1419. 
1907,  *6,000,  07, 1388. 
1910,  *6,000,  10,  1580. 

Total,  22,750 
COMMERCE. 

See  Paseagoula  E.  and  Horn  Isld.  H.,  03, 304. 

Above  mouth  of  Dog  E.,  1904,  180,250  t.,  princi- 
pally logs  and  naval  stores,  05, 344;  1906,  260,100 1, 
07,  386;  1911,  972,944  t.,  13, 1940. 


ENGINEERS. 

Chief  ot  Engineers.  B.,  01,  371;  03, 303;  03, 
317;  04,  334;  05,  343;  06,  371;  07,  386;  08,  409; 
09,427;  10,  474,  476,  476,  488,  489;  11,610,  626;  13, 
629,  644. 


In  charge: 

Maj.  W.  T.  Bossell,  1901.    B.,  01, 1840. 
Capt.  Spencer  Cosby,  1902.    R.,  03, 1309. 
Capt.  W.  E.  CraighiU,  1903-05.    R.,  03,  1261: 
(MajT)  04, 1830;  05, 1419. 
Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1287. 


*  Allotment. 

iH.  D.211,54th,2d. 


2  H.  D.  642, 61st,  2d. 

3  H.  D.  682, 62d,  2d. 


668    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ABMT,  1866-1912. 


Maj.  H.  Jervey,  1907-10.  B.,  07, 1387;  08, 1445; 
09, 1428;  10, 1579. 

Maj.  C.  A.  F.  Flagler,  1911-.  ».,  11,  1719;  13, 
1940. 

OPERATIONS. 

1903-03.  Snagging  in  progress  from  Oct.,  1902, 
to  June,  1903;  R.  placed  in  condition  for  rafting  and 
Ught  draft  navigation,  03, 1261. 

1904-05.  Kepairs  made  to  plant;  snagging  be- 
gan at  Moss  Pt.,  Miss.,  June,  1906,  and  prosecuted 
upstream,  40  m.  of  R.  being  restored  to  navigable 
condition,  05, 1419. 

1906-06.  Snagging  begun  June  7, 1906,  at  Moss 
Pt^  lower  limit  of  imp.,  and  on  June  30, 1906,  27  m. 
of  R.  upstream  had  been  cleared  of  obstr.,  06, 1287. 

1906-07.  Some  of  the  obstr.  brought  into  the 
E.  by  storm  of  Sept.,  1906,  were  removed  in  Nov. 
and  Dec,  1906,  07, 1387. 

1907-08.    A  few  obstr.  removed,  08, 1445. 

1909-10.  Dead  Lake,  45  m.  above  mouth  of 
Pascagoula  R.  snagged  upstream  17i  m.;  work  sus- 
pended Deo.  21,  on  account  of  h.  w.;  snag  boat 
Demovolis  removed  692  snags,  logs,  and  stumps 
from  R.,  10, 1679. 

1910-11.  Snag  boat  Vemopolis  began  opera- 
tions at  Dead  Lake,  32  m.  above  mouth  of  Dog  K., 
working  upstream  for  about  19  m.;  work  suspended 
Dec.  22,  1910,  on  account  of  h.  w.;  28  trees  felled, 
pulled  up,  cut  and  trimmed,  and  1,630  snags  and 
other  obstr.  removed,  11, 1719. 

1911-13.  U.S.  snag  boat  ^catew^began  work 
at  mouth  of  Leaf  R.  Nov.  15  and  worked  down- 


stream until  Dec.  14, 1912,  and  removed  1,193  snags, 
trees,  and  other  obstr.  from  R.,  for  10  m.,  13, 1940. 

PHYSICAL  CHAKACTEKISTICS. 

Chan,  through  barat  mouth  of  E.  before  imp.  had 
least  a.  of  3',  while  inside  mouth  for  about  10  m.  up- 
stream, draft  of  6J'  existed,  thence  to  junction  of 
CMckasahay  and  Leaf  Rs.  navigation  was  impossi- 
ble, except  during  h.  w. ;  min.  w.  of  this  latter  por- 
tion 60',  and  mm.  d.  1';  in  addition  chan.  was 
obstr.  by  snags  and  overhanging  trees,  03, 303. 

Storm  of  Sept.,  1906,  brought  many  obstr.  into 
R.,  07, 1387. 

Pascagoula  a  non-tidal  stream,  except  in  its  lower 
reaches;  navigable  for  boat  of  5'  draft  as  far  up  as 
Cedar  Creek,  55  m.,  08, 410. 

PROJECTS. 

To  maintain  a  navigable  chan.  from  the  junction 
of  the  Leaf  and  Chickasahajr  Rs.,  forming  the  Pasca- 
goula R.,  down  to  its  junction  with  the  Dog  E.,  by 
removal  of  obstr.  and  overhanging  trees,  01, 1841. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  Dog  E. 
from  anoint  i  m.  above  the  Demiey  &  Co.  RE.  br. 
(now  Pascagoula  Northern  RR.  br.).  R.  by  Maj. 
Jervey,  1909'and  1910;  plan  for  imp.  presented  at 
est.  cost  of  88,000,1  lo,  488. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  Leaf  and 
Pascagoula  Rs.,  from  mouth  of  Bowie  Creek  to 
junction  of  Pascagoula  and  Dog  Rs.,  10,  489;  11, 
626;  13,  644. 
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CHICKASAHAY  KIVER,  MISS. 


APPROPRIATIONS. 

1890,  $5,000,  91, 1792. 


1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1910, 


5,000,  93, 1456. 

5,000,  95, 1703. 

2,000,  96,  1452. 

2,500,  99, 1720. 
*2,250,  03, 1311. 
*2,000,  05,  1421. 
*1,500,  07,  1389. 
*3,000,  10, 1680. 


Total,  28,250  (less  $3,000  trans,  to  Leaf  E., 
$25,250,  13, 1942). 

COMMERCE. 

Character  of,  79, 841. 

Fine  timber  lands  close  to  R.,  79, 843. 

In  1893  est.  that  proposed  imp.  would  save  pro- 
ducers $60,000  an.,  93,1770. 

All  freight  of  towns  along  the  R.  carried  by  a  kk. 
parallel  to  theR.  to  the  head  otnavigation,  96, 1453. 

Imp.  has  had  no  effect  on  rates  10, 478. 

1910,  57,280  t.;  1911,  71,000  t.,  18, 1942. 

ENGINEERS. 

Chief  of  Engineers.  B.,  78,  81;  79,  105;  89, 
193;  91,218;  93,211;  93,233;  94,215;  95,240;  96, 
211-  97I27I;  98,266;  99,311;  00,353;  01,372;  03, 
304-  03,  318;  04,  335,  343,  1854;  06,  345;  06,  373; 
07,38^  08,411;  09,428;  io,478;  11,512;  13,631. 

Boards.    BERH.    R.,  04, 1857, 

Spt*  Af^N.  Damrell,  1877-79,  78,  81;  79,  105. 

^uI?'a%.  Damrell,  1888-95.  R.,  89, 1463;  91, 
1791- 93. 1456;  93, 1769;  94, 1322;  96, 1703. 

Mil  W  T  feossell,  1896-1901.  fe.,  96, 1452;  97, 
im^iflim:  99, 1720;  00,2213;  01,1844. 

Capt.  Spencer  Coshy,  1902.    R.,  04,  idio. 


Capt.  W.  E.  Craighill,  1903^)5.  R.,  03,  1261; 
(MajO  04, 1831, 1854;  05, 1420. 

Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1287. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1388;  08, 1445; 
09, 1428;  10, 1679. 

Maj.  C.  A.  F.  Flagler,  1911-.  R.,  11,  1720;  13, 
1940. 

Assistant.    P.  Robinson.    R.,  79,842. 

OPERATIONS. 

1891-93.  6,000  overhanging  trees  felled  upon 
the  banks,  and  6,000  logs  cleared,  93, 1466. 

1893-93.  Over  36,000  obstr.  removed  from 
banks  and  stream,  and  a  small  amount  of  excava- 
tion done,  93, 1769. 

1893-94.    About  4,500  obstr.  removed,  94, 1322. 

1894-97.  Removal  of  obstr.  in  progress  in 
1894-95,  95,  1703;  about  10,000  obstr.  removed  in 
1895-%,  96,  1452;  over  34,000  obstr.  removed  in 
1896-97,  97, 1696. 

1898-99.  About  8,000  sn^s  and  other  obstr. 
removed  from  banks  and  chan.  of  R.,  99, 1720. 

1899-00.  About  23,000  snags  and  other  obstr. 
removed  from  banks  and  chan.  of  R.,  00, 2214. 

1903-04.  Snagging  of  entire  R.  completed,  04, 
1831. 

1907-08.  7,372  snags  and  other  obstr.  removed, 
08, 14i5. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  79,  841,  842,  843;  source  205  m. 
above  mouth;  follows  eastern  boundary  of  Miss.; 
joins  with  Leaf  R.  to  form  Pascagoula  R.  at  Merril, 
Miss. ;  upper  limit  of  imp.  about  75  m.  above  mouth, 
13,  632. 

H.  w.  chan.  provided  for  logs  and  rafts,  11,  512. 

PLANS.    (See  Projects.) 

By  P.  Robinson,  1879,  removing  obstr.  to  1.  w. 
mark,  Shubuta  to  Winchester,  38  m.;  to  2'  below 


*  Allotment. 


1  H.  D.  642, 61st,  2d. 


rSee  pp.  14-22  tor  "1 
Lexplanations,  etc.J 
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1.  w.,  Winchester  to  Warrens  Mill,  12  m.;  and  3' 
below  1.  w.,  Warrens  Mill  to  mouth  of  the  Chlck- 
asahay,  80  m.;  est.,  $11,500,  79, 842. 

By  Maj.  Damrell,  1889,  chan.  2'  x  65'  Shubuta  up 
to  Enterprise;  cost,  1100,000,  89, 1465. 

PROJECTS.    (See  Plans.) 

By  Maj.  Damrell,  1889, 3'  navigable  chan.,  mouth 
up  to  the  ER.br.  near  Shubuta,  130  m.,  by  removal 
of  logs,  snags,  and  overhanging  trees,  est.,  S30,000, 
89, 1465;  91, 1791;  93, 1456;  act  1896  limited  imp. 
to  Bucatunna,  Miss.  (75  m.).  « 

In  1893,  Maj.  Damrell  est.  it  would  cost  $2,000  an. 
for  mainten.,  93, 1770. 


By  Maj.  Craighill,  1904,  au.  act  Mar.  3,  1905, 
mainten.  ot  chan.  by  removal  of  logs,  snags,  trees, 
etc.,  bet.  mouth  ana  Bucatuima;  est.,  $2,500  an., 
06,  346. 

StJHVETS. 

Ex.  ordered  and  in  progress,  78, 81. 

Ex.  completed  by  P.  Kobinson,  79, 105,  841,  842. 

Ex.  au.  act  Aug.  11, 1888;  made  by  Maj.  Damrell, 
89, 1463. 

Au.  act  June  13,  1902;  made  by  Capt.  Craighill, 
mouth  to  Bucatunna,  Miss.;  est.,  $2,500  an.  for 
mainten.!  (see  Projects),  04, 343, 1854. 


R-67 


LEAF  RIVER,  MISS. 


APPBOPRIATIONS. 

1890, 

$6,000,  91, 1793. 

1892, 

5,000,  98,  1458. 

1894, 

2,500,95,1704 

1896, 

2,600,  96, 1453. 

1899, 

2,500,99,1721. 

1902, 

*2,250,  03, 1312. 

1905, 

*3,260,O5,1421. 

1907, 

*2,500,  07,  1388. 

1910, 

*6,000,  10, 1580. 

1912, 

'3,000,  13,1942. 

Total 

34,500 

COMMERCE. 

C.  to  be  affected  by  imp.,  89, 1463. 
1911, 167,120 1.,  but  no  effect  on  rates;  continuous 
navigation  would  lower  rates,  13, 631. 
In  1901,  92,481 1.,  01, 1846. 
In  1902,  206,000  t.,  03,  319. 
In  1911,  167,120  t.,  13,  631. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89, 1462;  91, 218;  93. 

211;  93,  234;  94,  216;  95,  240;  96,  212;  97,  272; 
98,266;  99,312;  00,354;  01,373;  03,305;  03,319; 
04, 336;  06, 344;  06, 372;  07, 386;  08,  410;  09,  428; 
10,  477,  489;  11, 511,  526;  13, 630,  644. 

In  charge: 

Maj.  A.  N.  Damrell,  1888-95.  R.,  89,  1462;  91, 
1792;  93, 1458;  93, 1771;  94, 1323;  96, 1704. 

Maj.  W.  T.  Eossell,  1896-1901.  R.,  96, 1453;  97, 
1697;  98, 1442;  99, 1721;  00, 2215;  01, 1845. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1311. 

Capt.  W.  E.  Craighill,  1903-05.  R.,  03,  1261: 
(Maj.)  04,  1832;  06, 1419. 

Capt.-  J.  B.  Cavanaugh,  1906.    R.,  06, 1287. 

Maj.  H.  Jervey,  1907-10.  R.,  07, 1387;  08, 1445; 
09,  1429;  10, 1579. 

Maj.  C.  A.  r.  Flagler,  1911-.  R.,  11,  1719;  13, 
1941. 


OPERATIONS. 

1891-93.  1,505  snags,  stumps,  and  logs  re- 
moved from  the  chan.,  and  2,156  overhanging  trees 
cleared  from  banks,  93, 1458. 

1893-97.  About  2,300  obstr.  removed  from 
banks  and  stream  in  1892-93,  93,  1772;  13,000  in 
1893-94,  94, 1324;  removal  of  obstr.  in  progress  dur- 
ing the  2  following  years,  96,  1704;  96,  1453;  and 
about  6,600  removed  m  1896-97,  and  proj.  completed, 
97,1697. 

1898-99.  About  2,400  snags  and  other  obstr. 
removed  from  banks  and  chan.  of  the  E.,  99, 1721. 

1899-00.  About  7,000  snags  and  other  obstr. 
removed  from  hanks  and  chan.,  00,  2215. 

1903-03.    Snagging  work  done,  03, 1261. 

1903-04.  A  few  obstr.  near  mouth  removed. 
04, 1832. 

1905-13.  Snags,  logs  and  trees  removed,  06, 
1287;  07, 1388;  11, 1720;  13, 1941. 

PHYSICAL,  DATA. 

Rises  in  se.  Miss.  135±  m.  1.  Head  of  imp.  at 
mouth  of  Bowie  Creek,  Miss.  R.  flows  se.  to  junc- 
tion with  Chickashay  at  Merrill,  Miss.,  the  2  streams 
forming  the,  Pascagoula  E.  L.  of  imp.  section, 
78.85  m. 

PROJECTS. 

By  Maj.  Damrell,  1889,  imp.  of  the  E.  from  its 
mouth  to  the  mouth  of  Bowie  Creek  by  removal  of 
snags,  logs,  overhanging  trees,  and  similar  obstr., 
givmg  a  h.-w.  navigation  tor  5  months  of  tie  year- 
est.,  $25,000,  89, 1462;  93, 1458. 

In  1893  Maj.  Damrell  est.  $1,500  an.  for  mainten., 
93, 1772.  ' 

SURVEYS. 

Ex.  au.  act  Aug.  11,  188S;  made,  1889,  by  Maj. 
Damrell,  89, 1462.     ■ 

Pre.  ex.  and  sur.,  of  Leaf  and  Pascagoula  Es.,  au. 
act  Mar.  3, 1909,  10,  489;  11, 626;  13, 644. 


R-70 


BLUFF  CREEK,  MISS. 


APPROPRIATIONS. 

1890,  $1,000,  91, 1792. 

ENGINEERS. 

Chief  of  Engineers.  R.,  89, 193;  91,  218;  93, 
211;  93,  234. 

In  charge.  Maj.  A.  N.  DamreU,  1888-93.  B., 
89, 1461;  91, 1792;  93, 1457;  93, 1770. 

OPERATIONS. 

1891-93.  482  stumps  and  snags  removed  from 
the  chan.,  and  4,000  overhanging  trees  cleared  from 
banks,  93, 1457. 


PROJECTS. 

By  Maj.  Damrell,  1889,  removal  o£ snags,  logs,  and 
l^mng  trees,  at  est.  of  $1,000,  89, 1461.  Proj.  com- 
pleted in  1892,  93, 1457.  "J.  wm 

STTRVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Mai. 
Damrell,  89, 1461. 


*  Allotment. 


1  H.  D.  230, 6Sth,  2d. 


2  Trans,  from  Chiokasahay  E. 
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R-77 


OLD  FOET  BAYOU,  MISS. 


COItOIEaCE. 

In  1893  an.  saving  to  C.  by  imp.  would  be  small 
unless  a  cban.  were  cut  tbrough  tne  flats  separating 
Back  B.  and  BUoxi  B.,  93, 1787. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93, 238. 
In  charge.    Mai.  A.  N.  Damrell,  1892-93.    R., 
93, 1787. 
Assistant.    Lt.  E.  E.  Winslow.    K.,  93, 1785. 


PHYSICAL  CHAKACTEKISTICS. 

Description  of:  bayou  enters  the  Back  B.  of 
Biloxl  at  e.  end,  is  about  16  m.  1.,  and  has  an  average 
w.  of  100'  and  an  available  d.  of  9',  except  at  tlie 
mouth,  where  d.  is  6i',  93, 1787. 

STIEVETS. 

Ex.  of  Chan,  at  mouth  of  Old  Port  Bayou,  Miss., 
au.  act  July  13,  1892;  made,  by  Mai.  Damrell,  1893 
(B.  unfav.),  93, 1787. 


K-78 


BACK  BAY,  BILOXI,  MISS. 


COMMEBCE. 

Description  of.    In  1893  the  an.  saving  to  C.  by  the 
imp.  proposed  would  not  amount  probably  to 
.  S10,000.    93,  1784. 

ENGEVEEBS. 

Chief  of  Engineers.    B.,  93, 238. 

In  charge.    Maj.  A.  N.  Damrell,  1893.    B.,  93, 
1784. 

Assistant.    Lt.  E.  E.  Winslow.    B.,  93,  1785. 


PHYSICAL  CHABACTEBISTICS. 

Description  of:  the  Back  B.  of  Biloxi  is  about  10 
m.  1.  with  an  average  w.  of  about  1  m.,  93, 1785. 

SUBVBYS. 

Ex.  of  Biloxi  B.  n.  of  the  town  of  Biloxi  up  to  the 
town  of  Handsboro  with  a  view  to  removal  of  bars, 
au.  act  July  13,  1892;  made,  by  Mai.  Damrell,  1892 
(B.  unfev.),  93, 1784. 


R-78(a) 


HANDSBORO,  MISS.     (Back  Bay.) 


ENGDIEEBS. 

Chief  of  Engineers.   B.,  8S,  214. 

In  charge.    Maj.  A.  N.  Damrell.    B.,  85, 1373 

FBOJECTS. 

In  1884  cost  of  imp.  would  probably  exceed 
J140,000,  83, 1374. 


SURVEY. 

Ex.  au.  act  July  5,  1884;  made  by  Maj.  Dam- 
rell (B.  unfav.),  86, 1373 


R-83 


BILOXI  BAY  AND  HARBOR,  MISS. 


APPEOPRIATIONS. 

1882,  S5,000,  83, 1029. 

1886,  12,500,  86, 1206. 

1888,  18,500,88,1215. 

1890,  9,000,  90, 1711. 

1902,  10,000,  03, 1312. 

1905,  9,000,  05,  1423. 

1907,  9,000,  07, 1391. 

1910,  5,000,  10, 1582. 

1912,  4,000,  13, 1944 

Total,  82,000  ($617.73  turned  into  Treas.,  1896, 
09, 1431). 

COMMERCE. 

Benefit  to  C.  from  imp.,  88, 1215;  89, 1448. 

218,000  t.  an.  at  1904,  valued  at  above  11,937,336, 
04,  338;  over  12,500,000  at  1906,  06, 1290;  8795,100, 
13, 636. 

Proj.  has  had  little  or  no  effect  on  rates,  06,  348; 
08,  414. 

Description  of,  11, 515. 

CONTRACTS. 

1887.    G.  C.  Fobes  &  Co.,  dr.,  m  c.  y.,  88, 1216. 

1890.  Alabama  Dredging  &  Jetty  Co.,  dr.,  14|$ 
ay.,  90, 1710. 

1893.   Alabama  Dredging  &  Jetty  Co.,  dr.,  18* 
c.  y.,s.  m.,  93, 1774. 
'    1903.    E.  Moore,  dr.,  22$  c.  y.,  p.  m.,  03,  1265. 

1906.   Home  Dredging  Co.,  dr.,  25}i|:  c.  y.,  07, 

1391 
1908.   John  Andersen,  dr.,  12i<!  c.  y.,  p.  m.,  08, 

1449. 


ENGINEERS. 

Chief  of  Engineers.  B.,  81, 189;  83,  86;  83. 
197;  84,  206;  85,  212;  86,  209;  87,  176;  88,  164 
89,191;  90,172;  91,219;  93,212;  93,234;  94,216; 
95,  241;  03,  305;  03,  319;  04,  337,  1847,  1848;  05, 
347;  06,375;  07,389;  08,413;  09,431,439;  10,  ' 
11, 515;  13,  634. 

Boards: 

BERH.  Pre.  ex.  of  chan.  from  Biloxi  to  Sliip 
ls\d.  H.,  Miss.;  unfav.,  04, 1849. 

B.  on  Biloxi  H.,  including  Back  Bay,  Miss.<  (B. 
unfav.),  09,  439. 

In  charge: 

Capt.  A.  N.  Damrell,  1882-95.  R.,  83, 1322;  (Maj.) 
83,  1029;  84,  1217;  85,  1360;  86,  1205;  87,  1333; 
88, 1214;  89, 1447;  90, 1709;  91, 1793;  93, 1458;  93, 
1772;  94, 1325;  95, 1705. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1312. 

Capt.  W.  E.  Craighill,  1903-05.  B.,  03,  1264; 
(M^.)  04, 1833;  05, 1422. 

Capt.  J.  B.  Cavanaugh,  1906.    E.,  06, 1289. 

Maj.  H.  Jervey,  1907-10.  B.,  07, 1391;  08, 1448; 
09, 1431;  10, 1582. 

Maj.  C.  A.  F.  Flagler,  1911-.  B.,  11,  1723;  13, 
1944. 

Assistants: 

T.  L.  Harrison.    B.,  83, 1323. 

David  G.  Anderson.    B.,  03,  1266;  04,  1850-54. 

OPERATIONS. 

1886-87.    Location  of  chan.  made,  87, 1333. 
1887-88.    84,686  o.  y.  dr.,  88, 1216. 


1  H.  D.  1088,  60th,  2d. 


rSeepp.  14-22for1 
Lexplauatlons,  etc.J 
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1890-91. 
189S-93. 
93,  1774. 
1901-OS. 
1903-04. 
1906-07. 
1907-08. 
1910-11 


97,092  c.  y.  dr.,  91, 1794. 

12,678  c.  y.  dr.  and  proj.  completed. 


None  since  Aug.,  1893,  02, 1312. 

36,395  c.  y.,  p.  m.,  dr.,  04, 1834. 

?7,139.3  0.  y.,  p.  m.,  dr.,  07, 1391. 

62,370.6  0.  y.,  p.  m.,  dr.,  08, 1448. 

U.  S.  dr.  Poicasotiid  removed  135,404 

c.y.,  of  which  109,0880.  y.  within  limits  of  proj.  and 
the  only  yardage  considered;  field  cost  3.61$  o.  y., 
p.  m.;  Chan.  7.7'  d.  procured,  11, 1723. 


PHTSICAL  CHARACTEKISTICS. 

During  10  years  previous  to  1902  entrance  chan. 
leading  to  wharves  nad  Coaled  full  1.,  03, 1264. 

Description  of,  11, 515. 

Main  ten.  required  because  of  shoals,  06,  348. 

Draft  available,  etc.,  7i'  through  dr.  chan.,  1904, 
04,  338;  12, 635. 

PKOJECTS. 

By  Capt.  Damrell,  1881,  dr.  chan.  bet.  wharves  at 
Biloxi  and  d.  w.  in  Mississippi  Sound  to  8';  est., 
$35,000,  83,  1322,  1323.    Work  not  considered  sus- 


ceptible of  permanent  imp.,  84,  1217.  Est.  in- 
creased, 1885,  to  155,000,  86, 1361;  91, 1793. 

Proj.  completed,  98, 1460. 

Act  June  13,  1902,  au.  $10,000  for  continuance  of 
imp.  of  Biloxi  H.,  in  w.  and  d.  of  chan.  at  Biloxi. 
after  an  ex.,  02, 306. 

SUBVETS. 

Au.  act  Mar.  3, 1881;  made  by  Maj.  Damrell,  1881, 
82, 1322. 

Ex.  1893,  by  Maj.  Damrell  showed  a  min.  chan. 
of  9'  X  160',  94, 1325. 

Au.  act  June  13, 1902,  of  Biloxi  H.,  made  by  Capt. 
CraighUl,  03, 1264. 

Pre.  ex.  and  sur.  of  chan.,  Biloxi  to  Ship  Isld.  H., 
Miss.,  with  view  to  obtaining  addl.  d.  and  w. ;  R.  by 
Capt.  Cosby,!  04,  343. 

Ex.  and  sur.  made,  by  Maj.  Jervey,  with  view  to 
extending  and  d.  chan.  into  H.  and  around  the  e. 
end  of  the  peninsula  into  the  sheltered  waters  of 
Back  B.  (B.  unfav.  to  plan  proposed),2  08, 421;  09, 
439. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
02,  306;  04, 343;  11,  516;  12,  635. 


R-86        SHIP  ISLAND  HARBOR  AlVD  PASS,  MISS. 


APPROPRIATIONS. 

1899,  $40,000,  99, 1723. 

COMMERCE. 

Description  of,  93, 1783;  97, 1711, 1726. 
In  1893  proposed  imp.  would  probably  save  not 
less  than  $37,000  an.  in  rates,  93, 1783. 

CONTRACT. 

1899.  National  Dredging  Co.,  dr.,  163,401  c.  y., 
at  22i0  c.  y.,  99, 1723;  00, 2217. 

ENGINEERS. 

Cbiel  of  Engineers.  R.,  81, 189;  82, 186;  93, 
237;  97,  276,  277;  98,  269;  99,  313,  317;  00,  355; 
01, 374;  02, 307;  06,  381;  07, 395. 

In  charge: 

Capt.  A.  N.  Damrell,  1882-93.  R.,  82,  1321; 
(Maj.)  93, 1783. 

Maj.  W.  T.  RosseU,  1897-01.  B.,  97,  1722, 1808; 
99, 1723,  1787;  00,  2216;  01, 1848. 

Capt.  J.  B.  Cavanaugh,  07,  369. 

Maj.  W.  E.  CraighiU,  07,  369. 

Assistant.    T.  L.  Harrison.    R.,  82, 1321. 


OPERATIONS. 

163,401  c.  y.  dr.,  00,  2217. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1783;  97, 1709, 1723,  1725. 
Current  and  tidal  observations,  97, 1726. 
Imp.  would  probably  not  be  permanent,  97, 1710. 
Orig.  d.  over  outer  bar  of  Ship  Isld.  Pass  sufiicient 
only  tor  vessels  drawing  about  20'  or  21',  02,  307. 


PROJECTS. 

1897,  Maj.  Eossell  est.  $812,500  to  constr.  chan.  23'  x 
300'  m.  1.  w.  from  H.  to  the  wharves  at  Biloxi,  and 
that  an.  mainten.  Would  probably  be  350,000,  97, 
1723. 

Maj.  Eossell  furnished  9  est.,  from  $371,839  to 
$2,568,134.40,  for  various  routes  for  proposed  water- 
way (see  Surveys,  1898),  with  from  $25,000  to  $60,000 
for  mainten.;  also  9  est.,  $138,296.73  to  $277,198.61, 
lor  proposed  anchorage  basins;  and  est.  $40,000  for 
proposed  26'  chan.  through  Ship  Isld.  Pass,  99, 
1790, 1701. 

StJRVETS. 

Ex.  of  E.  outlet  au.  act  Mar.  3,  1881;  made  by 
Capt.  Damrell  (R.  un&v.— "not  needed"),  82, 
1321. 

Ex.  of  Mississippi  Soimd  outside  of  the  range  of 
islds.  of  the  Mississippi  coast  with  view  to  making 
entrance  for  vessels,  au.  act  July  13, 1892,  made,  1893, 
by  Maj.  Damrell  (R.  fav.),  93, 1783. 

Ex.  with  view  to  chan.  26'  1.  w.  bet.  Gulf  of  Mexico 
and  Ship  Isld.  H.,  and  dr.  chan.  25'  x  500'  connecting 
Ship  Isld.  H.  with  RR.  pier  at  Gulfport,  au.  act 
June  3, 1896;  made  by  Maj.  Eossell,  1896  (B.  unfav), 
97, 1708. 

Sur.  of  H.  to  determine  most  practicable  route  for 
d.  w.  chan.  leading  to  the  mainland  on  coast  of 
Mississippi  au.  act  June  3,  1896;  made  by  Maj. 
Eossell,  1897  (B.  uniav.— "cost  too  great")  (see 
Projects),  97, 1722. 

Surs.,  plans,  and  est.  for  chan.  leading  from  Ship 
Isld.  H.,  Miss.,  to  BE.  pier  at  Gulfport,  Miss.,  and 
from  Ship  Isld.  E.  to  Biloxi,  Miss.,  also  for  an 
anchorage  basin  at  both  places,  and  for  chan.  26' 
m.  1.  w.  through  Ship  Isld.  Pass,  Miss.,  au.  act  Con- 
gress, June  16,  1898;  made,  1898,  by  Maj'.  Eossell 
(B.  fav.)  (see  Projects),  99, 1789. 

Sur.  au.  act  Mar.  3, 1905.  B.  by  Maj.  CraighiU  and 
Capt.  Cavanaugh,  ()ct.  16,  1905,  and  Jan.  27,  1906, 
resp.3  (unfav.),  07, 395. 


R-86  (a)     SHIP  ISLAND  to  MISSISSIPPI  CITY  HARBOR, 

MISS. 


ENGINEEBS. 

Chief  of  Engineers.   B.,  71, 67. 

In  charge.    Capt.  C.  W.  Howell.    B.,  71,  547. 

Assistant.    Lt.  H.  M.  Adams.    B.,  71,  548. 

UIGISLATION. 

Act  incorporating  canal  co.,  71, 549. 


PLANS. 

Lt.  Adams,  1871,  ship  canal  coimecting  Mississippi 
City  with  Ship  Isld.  (Mississippi  Sound) ;  canal  7  m. 
1.,  20'  X  200';  slopes  protected  by  timber  cribs  filled 
with  St.;  est.,  $10,305,731;  no  reason  for  its  constr., 
71,  547,  549. 


1  H.  D.  198,  58th,  2d. 


!  H.  D.  1088,  60tb,  2d. 


s  H.  D.  184,  59th,  2d. 
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B-87     GULFPORT    TO    SHIP    ISLAND    HARBOR,    MISS 

(Channel  from.) 


APPKOPEIATIONS. 

1884,  «I1,000.00,  01, 1847. 
■""'      «  9, 485. 04,  03,1313. 

150,000.00,03,1313. 

*' 6,200. 00,  03, 1267. 

"3,797.00,04,1836. 

10,000.00,04,1836. 

«  712. 00,  05, 1425. 

1907,   mo,000.00,07,1393. 

1884,     *' 3,005. 81,  07, 1393. 

*10,000.00,O9,1433. 

170,000.00.09,1433. 

100,000.00,10,1583. 

100,000.00,  11,1725. 

200,000.00,13,1945. 


1884, 
1902, 
1884, 
1884, 
1904, 
1884, 


1908, 
1909, 
1910, 
1911, 
1912, 


Total,. 874, 199. 85  (incl.  140,000  for  Ship  Isld. 
Pass  and  J179.35  misc.,  less 
12,054.21  returned  to  Treas. 
and  $25,450  applied  to  dr. 
constr.,  8887,324.99,  13, 
1945). 
COMMEBCE. 

In  1902, 24,450 1.  timber  exported;  3,792 1.  imports, 
03)  321. 

Eeduotion  in  EK.  rates;  also  afflords  direct  water 
rates  on  lumber  to  foreign  ports,  05,  350;  13,  639. 

Gulf  &  Ship  Island  SR.  owns  only  p.  in  basil, 
OS,  1450. 

In  1911, 1,027,302  t.;  13,  639. 

CONTKACTS. 

1901.  Spencer  S.  Bullis,  dr.  and  mainten.  ohan. 
and  anchorage  basin;  terms  of  contract  given,  01, 

enghveebs. 

Cblet  ol  Engineers.  B.,  98,  269;  99,  312;  00, 
355;  01,374;  03,306;  03,320;  04,338;  05,349;  06, 
376;  07,390,395;  08,414;  09,432;  10,481;  11,516; 
13, 636. 

In  charge: . 

Maj.  W.  T.  Eossell,  1899-01.  B.,  99,  1722;  00, 
2216;  01, 1846. 

Capt.  Spencer  Ck)sby,  1902.    E.,  03, 1312. 

Capt.  W.  E.  Craighill,  1903-05.  B.,  03,  1266; 
(Maj!)  04,  1835;  05, 1424. 

Capt. }.  B.  Cavanaugh,  1906.    B.,  06, 1290. 

Maj.  H.  Jervey,  1907-10.  B.,  07, 1392;  08, 1449; 
09, 1432;  10, 1582. 

Maj.  C.  A.  P.  Flagler,  1911-.  B.,  11,  1724;  13, 
1944. 

Assistant.    D.  G.  Anderson.    B.,  03, 1268. 

OPEBATIONS. 

1900-01.    Dr.  in  progress,  01, 1846. 

1901-02.    Dr.  in  progress,  03, 1313. 

1903-03.  Dr.  of  chan.  to  proj.  dimensions  com- 
pleted; operations  on  anchorage  basin  progressing 
slowly,  03, 1266. 


1903-04.  Dr.  anchorage  basin,  04, 1835 
1904-05.  Dr.  anchorage  basin,  06, 1424* 
J29S"**-   Anchorage  basin  completed,  06, 1290 

ofSTs.ul"^'^''-^''^-''^'^-'"'"'^^- 

J222"92-    LBOCOOO  c.  y.  dr.  by  U.  S.,  09, 1432. 

1909-10.  3,000,000  c.  y.  dr.  and  525  snags,  etc., 
removed  from  Gulfport  Chan,  and  400,000  c.  y.  from 
Ship  Isld.  Pass  Chan,  by  U.  S.,  10, 1582-83. 

1910-11.  U.  S.  dr.  removed  1,157,000  c.  y.  in 
Gulfport  Chan.,  and  1,060,000  c.  y.  from  anchorage 
basm;  bulkhead  1,400'  1.  built  from  w.  wall  of  m- 
chorage  basin  as  a  protection  against  storms  and 
currents,  11, 1724. 

1911-13.  1,560,000  0.  y.  dr.  from  Gulfport 
Chan. ;  repass  to  bulkhead  and  pipe  line  of  dr.  and 
automatic  tide  gauge,  13, 1944. 

PHYSICAL  CHABACTEEISTICS. 

Orig.  no  ohan.    H.  44  m.  from  Pascagoula  on  e. 

and  about  78  m.  from  New  Orleans  on  w.,  13,  636. 

Condition  of  Chans.,  giving  draft,  d.,  w.,  etc.,  07, 

Vessels  of  too  great  draft  go  aground,  stirring  up 
mud  with  their  propellers,  making  mainten.  diffl. 
cult,  08, 1450. 

Shoaling,  13,  638. 

PBOJECTS. 

Act  Mar.  3, 1899,  au.  19'chan., m.  1.  w., 300' w.,  from 
the  anchorage  at  Ship  Isld.  H.,  on  the  Gulfof  Mexico 
to  Gulfport,  Miss.,  and  an  anchorage  basin  ofsimilar 
d.,  not  less  than  1,320'  x  2,640',  at  the  end  of  said 
Chan,  next  the  shore,  cost  not  to  exceed  $150,000, 
with  $10,000  an.  for  5  years  after  completion  for 
mainten.,  99, 1722. 

Act  Mar.  2, 1907,  au.  continuing  imp.  and  mainten. 
of  Chan,  and  basin;  also  Ship  Isld.  Pass  bet.  Ship 
Isld.  and  Cat  Isld. ,  and  au.  Sec.  of  War  to  annul  por- 
tion of  contract  relating  to  mainten.  of  chan.  and 
basin;  07,  390. 

Act  June  25, 1910,  au.  addl.  d.  in  Gulfport  Basin 
and  Chan.,  not  to  exceed  23',  and  restoring  chan. 
through  Ship  Isld.  Pass  to  26',  10,  482. 

Act  Feb.  27,  1911,  au.  repair  and  modification  of 
dr.  Barnard;  est.,  $60,000,  13,  636. 

Act  July  25, 1912,  au.  purchase  or  constr.  of  new  dr. 
plant,  and  retfansfer  of  dr.  Barnard  to  Southwest 
Pass  imp.,  13,  636-37. 

STJEVETS. 

Minor,  05, 1424. 

Ex.  and  sur.  au.  act  Mar.  3,  1905,  of  anchorage 
basin  at  Gulfport,  and  chan.  therefrom  to  anchorage 
at  Ship  Isld.,  Miss.  Es.,  Maj.  Craighill  and  Capt. 
Cavanaugh,  1905  and  1906,  resp.  (unfav.),^  06,  381; 
07,395. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  637,  638. 

E.  by  BERH.  Nov.  11,  1907,  req.  by  E.  and  H. 
Comm.  reviewing  former  B.  Becom.  dr.  plant  to 
cost  $200,000  orig.  with  about  $75,000  an.  for  opera- 
tlon.< 

Maps:  13, 1944,  1945. 


R-8S 


GULFPORT  HARBOR,  MISS. 


ENGINEEBS. 

Cbiel  ol  Engineers.    B.,  89, 193. 
In  charge.   Maj.  A.  N.  Damrell,  1888.    B.,  89, 
1460. 


STJEVETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  : 
Damrell  (B.  unfav.),  89, 1460. 


*  Allotment. 

<  From  indefinite  app.  act  July  5, 1884. 

s  $25,000  for  dr.  constr. 


s  H.  D.  184,  59th,  2d. 

<  R.  and  H.  Conun.,  No.  2,  60th,  1st. 


rSeepp.  14-22for1 
Lexplanations,  etc.J 
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R-9S 


WOLF  AND  JORDAN  RIVERS,  MISS. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Jordan  R.,  Miss 

1893 

1893 

1906-1912 

I) 

Wolf  R.,  Miss 

c 

Wolfand  Jordan  Rs.,  Miss 

«4d,666.66 

Total ... 

40,000.00 

Part  (a),  R-93 


Jordan  River,  Miss. 


COMMERCE. 

In  1893  an.  saving  to  C.  by  imp.  of  the  R.  would 
probably  be  $5,000,  93, 1789. 

ENGINEERS. 

Chiel  ot  Engineers.    B.,  93, 238. 

In  charge.    Maj.  A.  N.  Damrell,  1892-93.    B., 
93, 1789. 


PHYSICAL  CHABACTEBISTICS. 

Description  of;  the  R.  has  about  16  navigable  m. 
10'  d.,  and  empties  into  the  nw.  extremity  of  Bay 
St.  Louis;  has  number  of  tributaries  navigable  for 
short  distances,  93, 1780. 

SUB  VETS. 

Ex.  of  bar  at  mouth  au.  act  July  13, 1892;  made  by 
Maj.  Damrell  1892  (B.  unfav.),  93, 1789. 


Part  (b),  R-93 


Wolf  River,  Miss. 


COMMEBCE. 

In  1893,  growing  less,  93, 1788. 

ENGINEEBS. 
Cblef  ot  Engineers.    B.,  93, 238. 


In  charge. 
93,  1787. 
Assistant.    Lt.  E.  E.  Winslow. 


Maj.  A.  N.  Damrell,  1892-93.    B., 
B.,  93, 1788. 


PHYSICAL  CHABACTEBISTICS. 

•  Description  of:  R.,  navigable  for  about  20  m. 
above  its  mouth,  is  10'  x  150',  flows  into  Bay  St. 
Louis,  93, 1788. 

SURVEY. 

Ex.  of  bar  at  mouth  au.  act  July  13,  1892;  made 
by  Maj.  Damrell,  1893  (B.  unfav.),  93, 1787. 


Part  (c),  R-93        Wolf  and  Jordan  Rivers,  Miss. 


APPEOPBIATIONS. 

1907, 
1910, 
1912, 


130,000,  07,  1394. 
5,000,  10, 1584. 
9,000,  IS,  1946. 


Total,    40,000 

CONTBACTS. 

1908.    Southern  Dredging  Co.,  dr.,  16t  c.  y., 
08, 1451. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  06,  381;  07,  391;  08, 
416;  09,  434;  10,  483;  11, 620;  18, 640. 

In  charge: 

Capt.  J.  B.  Cavanaugh,  06, 355. 
Maj.  W.  E.  CraighiU,  06,  355. 
Maj.  Henry  Jervey,  1906-10.    B.,  07,  1394;  08, 
1451;  09, 1433;  10, 1586. 


Maj.  C.  A.  F.  Flagler,  1911-.    B.,  11,  1726;  18, 
1946. 

Assistant.    1st  Lt.  W.  G.  Caples,  08,  393;  09, 


OPBBATIONS. 

1907-08.    161,163.2  c.  y.  dr.,  08, 1451. 
1910-11.    137,087  0.  y.  dr.,  11, 1726. 

PEOJECT. 

Act  Mar.  2, 1907,  au.  chan.  7'  x  100';  est.,  J30,000 
and  $5,000  an.  mainten.,  07, 391. 

SUBVETS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  with  view  to 
removal  of  bars  at  mouths  ot  Rs.  B.  by  Maj. 
CraighiU  and  Capt.  Cavanaugh,  1905  and  1906. 
Plan  submitted  to  dr.  chan.  7'  x  100':  est.,  $30,000, 
and  $5,000  an.  mamten.,i  06,  381. 

Maps.' 


I  H.  D.  917,  59th,  1st. 
30462°— H.  Doc.  740,  63-2 43 
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R-9S 


PEARL  RIVER,  MISS.  AND  LA. 


Part. 

Stretches  from  mouth  up. 

Period. 

Appropria- 
tions. 

1899-1912 
1902-1012 
1880-1899 
1879-1902 
1902-1911 
1884-1902 
1893,1907 

■  538,199.80 

b 

Below  Kockport                                                     

108,286.39 

165,126.00 

d 

Carthage  to  Jackson . .                         

38,560.00 

18,600.00 

I 

17,250.00 

g 

Edinburg  to  Lake  Bumside 

Total 

385,911.19 

Part  (a),  R-9S    Pearl  River,  Miss.     (Cliannel  at  mouth  of.) 


AFFKOPBIATIONS. 


1910, 


$18,199.80,99,1724. 
20,000.00,  10,1586. 


Total,    38, 199. 80  (incl.  {5,000  each  of  app.  ot 
Aug.  11, 1888,  and  Sept.  19, 
1890,  for  Pearl  E.  below 
Jackson,  and  less  $346.88 
returned   to  Treas.,  $47,- 
853.92, 13, 1947). 
COMSIEBCE. 
Description  ot,  97, 1728, 1729. 
In  1896  it  was  not  believed  that  the  interests  in- 
volved would  allow  a  greater  imp.  than  chan.  300'  x 
9'  97  1729. 
1911*  121,856 1.  of  logs  and  timber,  13, 642. 

CONTRACTS. 

1899.  National  Dredging  Co.,  dr.  96,700  c.  y., 
27$  c.  y.,  99, 1725;  00, 2218. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  97,  277;  99,  313;  00, 
356;  01,  376;  08,  420;  10,  484;  11,  621;  13,  641. 

In  cbarge: 

Maj.  W.  T.  EosseU,  1897-01.  R.,  97,  1727;  99, 
1724;  00, 2217;  01, 1848. 

Maj.  H.  Jervey,  1908-10.    B.,  10, 1685. 

Maj.  C.  A.  F.  iFIagler,  1911-.  R.,  11,  1727;  13, 
1946. 


OPERATIONS. 

1899-00.    96,700  c.  y.  dr.,  00,  2218. 

1910-11.  U.  S.  dr.  PascagouVi  removed  during 
year  178,044  c.  y.,  dr.  chan.  1.2  m.  x  9'-10'  x  200' 
1.2  m.  1.  w.,  mouth  olE.  to  9'  curvein  Lake  Borgne, 
11, 1727. 

PHTSICAL  CHARACTERISTICS. 

Description  ot,  97, 1728. 

PROJECTS. 

By  Maj.  Eossell,  1896,  9'  chan.  m.  1.  w„  300'  w. 
from  9'  curve  at  the  mouth  ot  East  Pearl  E.,  Miss., 
across  the  bar  to  the  9'  curve  in  Mississippi  Sound; 
est.,  $18,199.80,  97, 1728;  99, 1724. 

Act  June  26, 1910,  au.  restoring  chan.  at  mouth  to 
former  d.  ot  9',  m.  1.  w.,  for  w.  of  200';  est.,  $34,000 
and  $6,000  an.  mainten.,'  10, 484. 

StJRVET. 

Sur.  with  view  to  17'  chan.  1.  w.  au.  act  June  3, 
1896;  made  by  Maj.  Eossell,  1896,  97,  1727.  (See 
Projects.) 

Minor,  01, 1849. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view  to 
removing  bar  and  restoring  chan.  at  its  mouth. 
R.  by  M^.  Jervey,  June  19  and  Nov.  19, 1907;  est. 
$34,000,1  08,  420. 


Part  (b),  R-98    Pearl  River,  Miss.     (Below  Rockport.) 


APPROPRIATIONS. 

1902, 

$7,000.00,03,1315. 

1902, 

*1,286.  39,  04, 1837;  OS,  1427. 

1905, 

7,000.00,05,1427. 

1907, 

30,000.  00,  07, 1396. 

1909, 

16,000.00,09,1436. 

1910, 

25,00a00,  10, 1586. 

1911, 

8,000.00,11,1729. 

1912, 

15,000.00,13,1948. 

Total, 

108,286.39 

COMMERCE. 

SS.  running  regularly  from  New  Orleans  to 
Columbia  carrying  freight,  09, 1434. 

Material  cuts  in  rates  on  EE.;  saving  to  Columbia 
alone  est.  to  be  $26,000  an.,  10, 485. 


ENGINEERS. 

Chief  ot  Engineers.  R.,  01,  375;  03, 308;  03, 
322;  04,340;  05,360;  06,377,381;  07,392,396;  08, 
417;  09,  434;  10,  484;  11,  522;  13, 642. 

In  charge: 

Maj.  W.  T.  Eossell,  1901.    R.,  01, 1849. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1314. 

Capt.  W.  E.  Craighill,  1903-05.  R.,  03,  1269; 
(Maj.)  04, 1836;  05,1426. 

Capt.  J.  B.  Cavanaugh,  1906.    R.,  06, 1292. 

Maj.  H.  .Tervey,  1907-10.  R.,  07, 1395;08, 1452; 
09, 1434;  10, 1585. 

M^.  C.  A.  F.  Flagler,  1911-.  R.,  11,  1728;  13, 
1947.      ■ 

Assistant.    D.  G.  Anderson.    R.,  03, 1270. 


*  Allotment. 


I  H.  D.  328,  60th,  1st. 


fSee  pp.  14-22  for  l 
Lexplanatlons,  etc.J 
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OPERATIONS. 

190S-03.  Sur.  boat  built;  16}  m.  of  K.  cleared 
olobstr.,03,1269. 

190^-04.   31  m.  of  R.  cleared  of  obstr.,  04, 1837. 

1904-05.  Kevet.  buUt  across  bead  of  Moores 
Bayou;  17  m.  of  R.  cleared  of  obstr.,  05, 1426. 

1905-06.  47  m.  of  B.  cleared  of  obstr.;  opera- 
tions stopped  by  yellow  fever  quaraatine,  06, 1292. 

1906-07.  86  m.  of  B.  worked  over  and  obstr. 
removed,  07, 1395. 

1907-08.    10,878  obstr.  removed,  08, 1452. 

1908-09.  188i  m.  of  B.  cleared  of  obstr.,  09, 
1434. 

1909-10.  Two  dams,  aggregating  362',  built, 
and  8,456  obstr.  removed,  10, 1586. 

1910-11.  Snagging  carried  on  from  mouth  of 
B.  a  distance  of  116|  m.  upstream,  removing  obstr. ; 
several  js.  built,  dam  at  East  Pearl  R.  repaired,  and 
3,174  snags  and  other  obstr.  removed,  11, 1728. 

1911-13.  U.S.  snag  boats  Pearl  and  Blaei 
Warrior  worked  at  this  section  of  the  R.  until  Dec. 


19, 1911,  when  work  suspended  on  account  of  h.  w.; 
chjan.  worked  over  from  mouth  up  R.  145  m.,  3,682 
obstr.  being  removed,  13, 1947. 


PHTSICAIi  CHARACXEBISTICS. 

E.  navigable  for  light  draft  vessels^  mouth  to 
MonticeUo,  211f  m. ;  above  this  point  it  is  only  navi- 
gable at  h.  w.,  01, 1849. 

Description  of,  Oa,  1914. 

PEOJECTS. 

By  Capt.  Cavanaugh,  1906,  revised  est.  for  com- 
pletmg  proj.,  $100,000  within  5  years,  and  15,000  an. 
malnten.,1 07, 395. 

SXJBVETS. 

Ex.,  mouth  to  Rockport,  au.  act  Mar.  3,  1905, 
made,  1906,  by  Capt.  Cavauaugh,'  07,  396. 


Part  (c),  B-98     Pearl  River,  Miss.    (Below  Jackson.) 


APPBOPKIATIONS. 

1880, 

130,000,  80, 1156. 

1881, 

25,000,  81,  1279. 

1882, 

15,000,  83,  1372. 

1884, 

10,000,  84, 1263. 

1886 

13,125,86,1210. 

1888, 

15,000,88,1225. 

1890, 

20,000,  90, 1716. 

1892, 

15,000,93,1462. 

1894, 

5,000,  95, 1706. 

1896, 

10,000,  96, 1456. 

1899, 

7,000,99,1726. 

Total, 

165,125 

COMMERCE. 

Statistics,  83, 1102. 

Benefit  from  imp.,  86, 1209;  90, 1716. 

Reduction  in  rates  consequent  upon  imp.,  88, 
1224. 

Imp.  has  reduced  rates  considerably,  93, 1776. 

In  1893  the  interests  involved  did  not  appear  of 
sufficient  importance  to  warrant  the  U.  S.  in  divert- 
ing the  course  of  the  R.  to  make  it  flow  through  the 
Tanyard  Branch,  near  Jackson,  93, 1792. 

CONTRACTS. 

1880.  S.  N.  Kimball,  removal  of  obstr.,  81, 
1278. 

1881.  G.  A.  Meyer,  removal  of  obstr.,  83, 1371. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 142;  81, 192;  83, 
188;  83,  206;  84,  209;  85,  212;  86,  210;  87,  177; 
88,166;  89,192;  90,174;  91,219;  98,212;  93,236 
238;  94,  217;  95,  241;  96,  212;  97,  272;  98,  266 
99, 314;  OOj  356;  10,  488. 

In  cbarge: 

Maj.  C.  W.  Howell,  1878-82.  R.,  80,  1166;  81, 
1277. 

Maj.  A.  Stickney,  1882-84.  R.,  83,  1370;  83, 
1101;  84, 1262.  '       ' 

Maj.  A.  N.  Damrell,  1884-85.  R.,  85,  1363;  86, 
1207;  87,  1339;  88,  1221;  89,  1455;  90,  1714  9l! 
1795;   93, 1460;  93,  1774,  1792;   94,  1326;   95,  1706. 

Maj.  W.  T.  Eossell,  1896-1900.  R.,  96, 1464;  97, 
1698;  98, 1443;  99, 1726;  00, 2218.    '      '        '       • 

Maj.  H.  Jervey,  10,  460. 

OPERATIONS. 

1881-83.  104  m.  below  Jackson  cleared  of 
obstr.,  83, 1370. 

1883-83.  191  m.  below  Jackson  cleared  of  snags, 
trees,  logs,  and  similar  obstr.,  83, 1101. 

1883-84.  Removal  of  obstr.  continued,  84, 
1262. 

1884-86.  7,668  snags,  stumps,  logs,  etc.,  1,866 
standmg  and  overhanging  trees,  and  7,360  c.  y.  sand 
and  clay  removed,  85, 1365. 


1885-86.  5,776  stumps,  roots,  snags,  logs,  any 
trees,  8,382  overhanging  trees,  and  2,762  c.  y.  dad 
and  sand  removed,  86, 1209. 

1887-88.  215  snags  and  logs  removed  from 
Chan.,  256  pHes  driven,  and  406  cords  of  willow  mat- 
tress placed,  88, 1223. 

1888-89.  1,960  snags,  logs,  and  trees  removed 
from  the  Chan.,  and  1,647  trees  and  logs  sunk  in  Old 
River  Bulkhead;  700  cords  of  willow  mattress 
placed,  89, 1468. 

1889-90.  3,048  snags,  stumps,  and  trees  re- 
moved from  the  cban. ,  and  2,535  trees  removed  from 
the  banks,  90, 1715. 

1890-91.    Log  flat  built,  91, 1796. 

189 1-93.  12,033  snagsand  8  drift  piles  removed 
from  the  chan.,  and  13,384  trees  cleared  from  the 
banks,  93, 1463. 

1893-93.  About  8,132  obstr.  removed  from 
banks  and  stream,  93, 1775. 

1893-94.    About  12,941  obstr.  removed,   94, 


1894-95. 

1707. 


Removal  of  obstr.  in  progress,  95, 

1895-96.  Over  1,000  obstr.  and  about  200  c.  v. 
dr.,  96, 1456. 

1896-97.    3,625  obstr.  removed,  97, 1699. 

1897-98.    8,410  obstr.  removed,  98, 1443. 

1898-99.  About  3,100  snags  and  other  obstr 
removed  from  banks  and  chan.,  99, 1725. 

1899-00.  About  6,000  snags  and  other  obstr 
removed  from  banks  and  chan.,  00,  2218. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 1464. 

In  vicmity  of  Tanyard  Branch,  near  Jaclson,  93, 
1792.  ' 

PROJECTS. 

By  Maj.  Howell,  1879,  imp.,  Jackson  to  the  mouth, 
by  removal  of  all  trees,  snags,  logs,  and  similar 
obstr.,  to  5'  below  1.  w.  mark;  also  removal  of  over- 
hangmg  trees  from  the  banks;  est.,  895,940;  80. 
1156;  87, 1339. 

Proj.  modified,  1885,  to  provide  for  dr.  chan.  12'  d 
m.  1.  w.  over  the  bar  at  the  mouth  of  East  Pearl  E.. 
85,  1367;  87, 1341.  ' 

Amount  app.,  1880  to  1886,  incl.,  $93,125;  amount 
est.  to  complete  proj.,  $70,000,  87, 1339, 1342. 

In  1892,  est.  that  an.  expend,  of  $5,000  would  be  re- 
quired to  maintain  imp.,  93, 1462. 

SURVEYS. 

Ex.  to  determine  whether  it  would  be  advan- 
tageous to  divert  the  course  of  the  E.  to  make  it  flow 
through  Tanyard  Branch,  near  Jackson,  and  to  as- 
certam  the  cost,  au.  by  the  Chief  of  Engineers,  1892; 
R.,  1893,  by  Maj.  Damrell  (unfav.),  93, 1792. 

Pre.  ex.  au.  act  Mar.  3, 1909.  B.  by  Mai.  Jervey, 
Nov.6, 19092  (unfav.),  10,488. 


'H.D.  183, 59th,  2d. 


'  H.  D.  468,  61st,  2d, 
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Part  (d),  R-98    Pearl  Kiver,  Miss.    (Carthage  to  Jackson.) 


APPEOPEIATIONS. 

1879,  $6,000,79,107. 

1880,  7,500,  80, 1155. 

1881,  2,500,81,1277. 

1882,  2,500,83,1370. 
1886,  2,250,86,1213. 
1888,  2,500,88,1220. 
1890,  3,000,90,1714. 
1892,  6,000,  93, 1464. 
1894,  2,400,  95, 1709. 
1896,  2,400,96,1457. 
1899,   2,500,  99, 1727. 

Total,  38,660 

COMSIERCE. 

Benefit  of  imi).,  79, 880,  885. 

Obstr.  to  navigation,  2  Dr.  at  Jackson,  Miss.,  79, 
884. 

C.  facilities  of  vicinity,  79, 899. 

Amount  of  transportation,  83, 1100. 

Reduction  in  freight  and  insurance  rates  conse- 
quent upon  imp.,  88, 1220;  94, 1328. 

CONTBACTS. 

1879.  J.  S.  Hamilton  &  Co.,  removal  of  obstr., 
80, 1164. 

1880.  J.  S.  Hamilton,  removal  of  obstr.,  81, 
1276. 

1881.  J.  S.  Hamilton,  removal  of  obstr.,  83, 


ENGINEERS. 

Cblef  of  Engineers.  B.,  78,  86;  79,  107,  111; 
80,142;  81,191;  83,187;  83,205;  84,209;  86,213; 
86,210;  87,177;  88,166;  89,192;  90,173;  91,220; 
93,213;  93,236;  94,217;  96,242;  06,212;  97,273; 
98,  267;  99,  316;  00,  357;  01,  376;  03,  309. 

In  charge: 

Capt.  C.  W.  HoweU,  1878-81;  78, 85.  B.,  79, 878; 
(Maj.),  80,1161;  81,1276. 

Maj.  A.  Stickney,  1882-85.  E.,  83, 1368;  83, 1099; 
84, 1269. 

Mai.  A.  N.  DamreU,  1885-96.  E.,  85,  1369;  86, 
1212;  87,  13.36;  88,  1218;  89,  1452;  90,  1713;  91, 
1797;  93, 1462;  93, 1777;  94, 1328;  96, 1708. 

Mai.  W.  T.  Bossell,  1896-01.  E.,  96,  1457;  97, 
1700;  98, 1444;  99, 1727;  00, 2220;  01, 1850. 

Capt.  Spencer  Cosby,  1902.    E.,  03, 1316. 

Assistant.  H.  C.  Collins.  B.,  79, 880, 886;  84, 
1260. 

OPBBATIONS. 

1879-80.  Removal  of  obstr.,  trees,  etc.,  com- 
menced, 80, 1154. 

1880-81.  Kemoval  of  obstr.  continued,  81, 
1276. 

1881-83.  Bemoval  of  obstr.  continued,  83, 
1369. 

1883-84.  Removal  of  obstr.  completed  to 
witbin  6  m.  of  Cartbage,  84, 1260. 

1884-85.  10, 8112  snags,  roots,  logs,  and  stumps 
removed  from  tbe  B.;  also  6,851  overhanging  trees 
out  and  700  c.  y.  bank  protected  with  brudi  and 
willow,  85, 1370. 


1886-87.  721  snags,  logs,  and  stumps  and  216 
overhanging  trees  removed  87, 1337. 

1887-88.  27,000  snags,  stumps,  and  sunken  logs 
removed  from  the  chan.,  and  746  overhanging  trees 
removed  from  the  banks,  88, 1220. 

1888-89.  27,632  snags,  stumps,  and  smiken  logs 
removed  from  the  chan.,  and  372  overhanging  trees 
removed  from  the  banks,  89, 1454. 

1890-91.  10,347  snags  cleared  from  the  chan., 
and  16  trees  cleared  from  the  banks,  91, 1798. 

1891-93.  10,330  snags  removed  from  the  chan., 
and  6,712  trees  cleared  from  the  banks,  93, 1463. 

1893-93.  Over  3,000  obstr.  removed  from  banks 
and  stream,  93, 1778. 

1893-94.    91,709  obstr.  removed,  94, 1328. 

1894-95.  Obstr.  removal  continued,  and  pro], 
completed,  96, 1709. 

1895-96.  About  7,500  obstr.  removed,  96, 1468. 
Obstr.  removal  continued,  97,  1701. 
About  30,000  obstr.   removed,   98, 


1896-97. 
1897-98. 
1444. 
1898-99. 


About  10,000  snags  and  other  obstr 
removed  from  banks  and  chan.,  99, 1727. 

1899-00.  About  35,000  snags  and  other  obstr. 
removed  from  banks  and  chan.  of  the  R.,  00, 2220. 

PHTSICAI,  CHAEACTEEISTICS. 

General,  79, 880,  881,  887. 

Obstr. — overhangiag  and  fallen  trees  and  willows, 
logs,  snags,  etc.,  79,  880,  881,  888.  Location  ot 
obstr.,  79, 882-898. 

Rise  of  E.,  79,884. 

Tendency  to  form  cu1>ofls,  79, 884.  Eflect  of  the 
flood  of  1874,  79,  887. 

Navigation  impossible  except  at  h.  w.  Min.  w.  of 
R.,  1901, 100',  of  Chan.  40';  mm.  d.  1',  01,  376. 

PLANS. 

By  Maj.  Howell,  for  removal  of  snags,  logs,  over- 
hanging trees,  etc.,  from  the  B.  (1)  between  Jackson 
and  the  mouth  ($91,740)  and  (2)  between  Carthage 
and  the  mouUi  of  the  West  Pearl  E.  ($116,040),  79, 
898,900. 

PEIVATE     (STATE     AND     COEPOEATE) 
WOBK. 

Dam  built  across  Farrs  Slough,  by  Capt.  Poite- 
rent,  for  State  of  Miss.,  79,  896.  Unsuccessful  at- 
tempt on  the  part  of  La.  to  out  through  the  bayous 
and  swamps  to  the  B.  above  referred  to,  79, 897. 

PEOJECTS. 

By  Maj.  HoweU,  1879,  imp.  bet.  Carthage  and 
Jackson,  105  m.,  providing  for  a  clear  chan.  5'  d.  at 
low  stage  of  the  E.,  by  removal  of  snags,  logs,  etc.; 
est.,  $21,000,  79,  878,  900;  87, 1336.  Revised,  1887 
to  $60,000,  87, 1336;  91, 1797. 

In  1893  Maj.  DamreU  est.  $2,400  an.  mainten.,  93, 
1778. 

Act  June  13,  1902,  combines  sections  "Edinburg 
to  Carthage"  and  "Carthage  to' Jackson"  into  one 
mp.,  "Edinburg  to  Jackson"  (see  latter  title  for 
farther  details),  03, 1315. 

SUEVET. 

By  H.  C.  Collins,  1878-79.  E.  on  sur.  above  Jack- 
son, 79, 880;  on  sur.  below  Jackson,  79, 886. 


Part  (e),  R-98 


APPEOPEIATIONS. 

1902, 
1905, 
1907, 
1909, 
1910, 

$3,000,  03, 
4,000,  05, 
3,500,07, 
3,000,  09, 
5,000,  10, 

1315. 
1428. 
1397. 
1436. 

1587. 

Total, 

18,600 

Pearl  River,  Miss.    (Between  Edinburg  and 
Jackson.) 

COMMEBCE. 

If  R.  was  kept  open  C.  would  probably  increase, 
as  water  rates  are  much  less  than  those  by  rail;  B. 
only  means  of  reaching  markets  from  some  parts, 
06,  379. 

1910,  199  t.,  11, 1730. 


f  See  pp.  14-22  for  "I 
LexplaAatlons,  eto.J 
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ENGINEERS. 

Chief  of  Engineers.  B.,  03,  309;  03,  323;  04, 
341;  05,  3S2;  06,  378;  07,  393;  08,  418;  09,  436; 
10,486;  11,524. 

In  charge: 

Capt.  Spencer  Cosby,  1902.    R.,  02, 1315. 

Capt.  W.  E.  CraighiU,  1903-05.  B.,  03,  1270; 
(Maj.)  04, 1838;  05, 1427. 

Capt.  J.  B.  Cavanaugh,  1906.    E.,  06, 1293. 

Maj.  H.  Jervey,  1907-10.  B.,  07, 1396;  08, 1453; 
09, 1435;  10, 1587. 

Maj.  C.  A.  P.  Flagler,  1911.    B.,  11, 1729. 

Assistant.    D.  G.  Anderson.    B.,  03, 1271. 

OFEBATIONS. 
1903-03.    43  m.  of  B.  cleared  of  obstr.,  03, 1271. 


1903-04.  ■  Lower  half  of  section  under  -  imp. 
cleared  of  obstr.,  04, 1838. 

1905-06.  Operations  hindered  by  quarantine 
restrictions;  2  m.  otR.  cleared  of  obstr.,  06, 1293. 

1906-07.    70  m.  of  E.  cleared  of  obstr. ,  07, 1396. 

1907-08.    8,339  obstr.  removed,  08, 1463. 

1908-09.    7,973  obstr.  removed,  09, 1435. 

1909-10.    16,648  obstr.  removed,  10, 1687. 

PBOJECTS. 

Maj.  CraighiU,  1906,  did  not  consider  this  section 
worthy  of  further  imp.,  05, 1427. 

Owing  to  excessive  cost  of  imp.  and  small  amount 
of  traffic  involved,  it  was  decided  to  discontinue 
further  work,  and  balance  of  app.  turned  into  Treas., 
11, 624. 


Part  (f),  R-98     Pearl  River,  Miss.     (Edinburg  to  Cartilage.) 


APPEOPBIATIONS. 


1884, 

$2,600,  85, 1372. 

1886, 

2,260,86,1216. 

1888, 

5,000,  88, 1218. 

1890, 

6,000,  90, 1712. 

1892, 

500,  93, 1466. 

1894, 

500,  95, 1710. 

189H, 

■  600,  96, 1459. 

1899, 

1,000,  99,  1728. 

Total, 

17,260 

COMMEBCE. 

■Reduction  in  freight  and  hauling  rates  due  to 
imp.,  88, 1217;  89, 1451. 

Jji  1893  the  reduction  in  freight  and  insurance  rates 
considerable,  due  to  the.imp.,  93, 1780. 

In  1896  there  did  not  appear  to  be  any  C.  on  the 
E.,  though  freight  rates  by  rail  were  kept  low,  due 
to  the  K.  navigable  condition,  96, 1459. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  84,  216;  85,  213;  86, 
211;  87,176;  88,164;  89,191;  90,173;  91,220;  98, 
214;  93,236;  94,218;  96,242;  96,213;  97,274;  98, 
267;  99, 315;  00,  358;  01, 377;  03, 309. 

In  charge: 

Mai.  A.  M.  Stickney,  1882-85.    B.,  84, 1286. 

Maj.  A.  N.  Damrell,  1886-95.  B.,  85,  1371;  86, 
1214;  87,  1334;  88,  1216;  89,  1450;  90,  1711;  91, 
1799;  93, 1465;  93, 1779;  94, 1329;  95, 1710. 

Maj.  W.  T.  Eossell,  1896-1901.  E.,  96, 1459;  97, 
1702;  98, 1445;  99, 1728;  00, 2221;  01, 1851. 

Capt.  Spencer  Cosby,  1902.    B.,  03, 1316. 

Assistant.    W.  H.  Hoflman.    E.,  84, 1287. 

OPEBATIONS. 

1884-85.  400  snags,  logs,  and  stumps  removed, 
1,048  trees  cut,  and  6,491  y.  of  bank  cleared  of  brush, 
85, 1371. 

1885-86.  70  stumps  blasted  and  removed,  100 
sunken  logs  and  trees  cut,  and  172  overhanging  trees 
removed,  86, 1214. 

1886-87.  1,143  snags,  stumps,  and  logs,  and  760 
overhanging  trees  removed,  87, 1336. 


1887-88.  4,010  snags,  trees,  and  stumps  re- 
moved from  the  chan.,  and  128  overhanging  trees 
from  the  banks,  88, 1217. 

1888-89.  7,970  logs,  snags,  and  stumps  re- 
moved from  chan.,  and  826  overhanging  trees  from 
the  banks,  89, 1451.        . 

1889-90.  3,812  logs,  snags,  and  stumps  removed 
from  chan.,  and  3,965  overhanging  trees  cut  from  the 
banks,  90, 1712. 

1891-93.  22,884  snags  and  stumps  and  31  piles 
of  drift  removed  from  chan.,  and  9,727  trees  andlogs 
cleared  from  the  banks,  93, 1465. 

1893-93.  46,649  obstr.  removed  from  banks  and 
stream,  93, 1780. 

1893-94.    Obstr.  removal  continued,  94,  1330. 

1894-95.  Obstr.  removal  continued,  95,  1710. 
.  1895-96.    About  8,000  obstr.  removed,  96, 1469. 

1896-97.  Obstr.  removal  continued,  and  proj. 
completed,  97, 1702. 

1898-99.  About  11,000  snags  and  other  obstr. 
removed  from  banks  and  chan.,  99, 1728. 

1899-00.  About  1,400  snags  and  other  obstr.  re- 
moved from  banks  and  chan.,  00,  2221. 

PHTSICAL  CHABACTEBISTICS. 

Description  of  the  E.  and  its  obstr.,  84, 1288. 

PBOJECTS. 

By  Maj.  Stickney,  1884,  imp.  bet.  Carthage  and 
Edinburg,  25  m.,  giving  a  h.  w.  chan.  for  6  months 
of  the  year,  by  removal  of  snags,  Ibgs,  and  similar 
obstr.;  est.,  113,464,  84,  1289;  85,  1371;  87,  1334; 
88, 1216.  Proj.  completed,  1890;  cost,  $14,750,  90, 
1712.  An.  expend,  of  $600  required  for  mainten., 
93, 1466. 

Maj.  Damrell,  1893,  est.  $600  an.  for  mainten.,  93, 
1780.  '      ' 

Act  June  13, 1902,  combines  this  section  with  sec- 
tion "Carthage  to  Jackson  "  under  head  "  Edinburg 
to  Jackson"  (see  latter  title  for  further  details),  03. 
377. 

SUE  VET. 

Ex.  au.  act  Aug.  2,  1882;  made,  1882,  by  Mai. 
Stickney,  84, 1286. 


Part  (g),  R-98 


Pearl  River,    Miss. 
Burnside.) 


(Edinburg    to    Lake 


COMMEBCE. 

Description  of,  93, 1791. 

In  1893,  est.  that  an.  saving  to  C.  by  imp.  of  this 
part  of  the  E.  would  be  $25,000,  and  it  was  thought 
worthy  of  imp.  up  to  Yates  Br.,  93, 1791. 


ENGINEEBS. 

Chief  of  Engineers.   R.,  93, 238;  07, 395. 
In  charge: 

Maj.  A.  N.  Damrell,  1892-93.    B.,  93, 1791. 
Capt.  J.  B.  Cavanaugh,  07, 369. 
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PHTSICAl  CHARACTERISTICS. 

Description  of,  93, 1791. 

SURVEY. 

Ex.  from  Edlnburg  to  Lake  Bumside  au.  act  July 


13, 1892;  made,  1893,  by  Maj.  Damrell  (R.  lav.),  93, 
1791. 

Pre.  ex.  au.  act  Mar.  2, 1905.    R.  by  Capt.  Cavtk- 
naugh,  Jime  12, 1906'  (unlay.),  07, 395. 


B-lOO 

APPROPRIATIONS. 

1890,  $5,000,  91, 1800. 

1892,  5,000,  92, 1466. 

1894,  5,000,  96, 1711. 

1896,  5,000,  96, 1460. 

1899,  5,000,  99, 1729. 

1902,  3,000,  03, 1301. 

Total,  28,000  (less  $157.46  trans,  to  Tickfaw  E. 
and  tributaries,  $27,842.54,  10, 
1616). 
COMMERCE. 

Tbe  work  projposed  in  1893  would  probably  make 
an  an.  saving  or$30,000  in  rates,  93, 1782. 

Imp.  ol  stream  facilitates  rafting  of  logs  only;  no 
boat  traffic,  06, 395. 

ENGINEERS.  • 

CUet  ot  Engineers.  R.,  80, 146;  81, 197;  83, 
212;  89, 193;  91,  220;  98,  214;  93,  237;  94,  218; 
95,243;  96,213;  97,  274;  98,  268;  99,316;  00,358; 
01,377;  OS,  311;  03,336;  04,354;  05,  366;  06,394; 
07, 410;  08, 433;  09, 454;  10, 508. 

In  charge; 

Maj.  A.  Stickney,  1883.    R,.  83, 1133. 

Maj.  A.  N.  Damrell,  1888-95.  R.,  89, 1465;  91, 
1800;  98, 1466:  93, 1781;  94, 1331;  95, 1711. 

Mai.  W.  T.  EosseU,  1896-1901.  R.,  96, 1460;  97, 
1703;  98,  1445;  99, 1729;  00,  2222;  01, 1852. 

Capt.  Spencer  Cosby,  1902.    R.,  03, 1316. 

Capt.  Chas.  S.  Bromwell,  1903.    R.,  03, 1300. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04, 1904. 

Capt.  J.  F.  Mclndoe,  1905-08.  R.,  05,  1458;  06, 
1312;  07, 1432;  (MaU  08, 1486. 

Lt.  Col.  Lansing  H.  Beacb,  1909-.  R.,  09, 1470; 
10, 1615. 

Assistant.    H.  C.  Collins.    R.,  83, 1133. 


BOGUE  CmTTO,  LA. 


OPERATIONS. 

1891-92.    Preparing  plant,  98, 1466. 

1898-93.    Snag  boat  Bnisbed,  93, 1782. 

1893-94.  About  9,000  obstr.  removed  from 
banks  and  stream,  150  c.  y.  sand  removed,  and  j.  and 
shore  protection  work  in  progress,  94, 1331. 

1894-95.  About  11,000  obstr.  removed,  156  c.  y. 
sand  excavated  and  removed,  and  j.  and  shore  pro- 
tection work  continued,  95, 1711. 

1895-96.  About  6,000  obstr.  removed,  and  300 
1.  f .  bank  protection  completed,  96, 1460. 

1896-97.  About  800  obstr.  removed,  and  58  e.  y. 
sand,  etc.,  excavated  and  removed,  97,  1703. 

1897-98.    About  7,000  obstr.  removed,  98, 1446. 

1898-99.  About  17,000  snags  and  other  obstr. 
removed  from  banks  and  chau.  of  the  K.,  and  2,389 
c.  y.  gravel  and  sand  excavated  and  deposited  in 
dams,  99, 1729. 

1899-00.  About  13,000  snags  and  other  obstr. 
removed  from  banks  and  chan.  of  the  E.,  00, 2222. 

1908-03.  7,231  snags  and  other  obstr.  removed, 
03, 1301. 

PROJECTS. 

By  Maj.  Damrell,  1889,  chan.  3'  d.,  by  removing 
snags,  logs,  overhanging  trees,  and  ilsh  traps,  and 
closing  the  w.  mouth  from  its  junction  up  to  Altords 
Br.;  est.,  $55,000,  89, 1466;  91, 220;  98, 1466;  ioad- 
equacy  of  funds  prevented  imp.  above  Cross  E., 
about  80  m.  above  mouth,  03,  336. 

Proj.  approv.  July  31, 1902,  provides  for  mataten., 
03, 337. 

SURVEY. 

Au.  act  June  14,  1880,  80,  146;  made  by  Maj. 
Stickney  (R.  unfav.,  cost  too  great),  83, 1133. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Damrell,  89, 1465. 


B-101 


WEST  PEABL  BIVEB,  LA. 


ENGINEERS. 

Ctalel  ot  Engineers.  R.,  80, 146;  81, 197;  83, 
212 

In  charge.  Mai.  A.  Stickney,  1880.  R.,  83, 
1130. 

Assistant.    H.  C.  Collins.    R.,  83, 1131. 


PHYSICAI,  CHARACTERISTICS. 

Description,  83, 1131. 

SURVEY. 

Ex.  au.  act  June  14,  1880;  made,  1883,  by  Ma] 
Stickney  (R.  unfav.),  83, 1130. 


B-110    THE    BIGOLETS,    LAKE    PONTCHABTBAIN,   AND 
ST.  JOHN  BAYOU.     (Connecting  ship  canal.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  70, 31;  71, 66. 
In  charge.    Capt.  C.  W.  Howell,  1870.    R.,  71, 
524. 

PHYSICAI,  CHARACTERISTICS. 

Description  of,  71, 525. 


PLANS. 

By  the  New  Orleans  and  Ship  Island  Canal  Co., 
canal  from  the  mouth  of  Bayou  St.  John,  through 
Lake  Fontchartrain  and  the  Eigolets,  to  Ship  Isld., 
71, 524.  Capt.  Howell  considers  this  route  unfav. 
for  a  ship  canal  owing  to  the  excavation  required 
through  an  unstable  material  exposed  to  the  action 
of  the  waves  and  currents,  71, 66. 


>  H.  D.  179,  59th,  2d. 
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S.— NEW  ORLEANS,  LA.,  DISTRICT. 

In  charge  of  TJ.  S.  Enrineer  Office,' 
Customhouse,  New  Orleans,  La. 


Note. — ^The  waterways  of  the  Louisiana  district  are  of  a  most  involved  character. 
For  the  sake  of  convenience  they  might  be  grouped  into  those — 

(a)  La.  waterways  east  of  the  Mississippi. 

(b)  La.  waterways  tributary  to  the  Mississippi. 

(c)  La.  waterways  west  of  the  Mississippi. 


(a)  LOUISIANA    WATEEWATS    EAST    OF 
THE  MISSISSIPPI. 


1  Gulf  ot  Mexico. 

2  Louisiana  waters. 

3  Mississippi  Sound,  La.  and  Miss.  (1) 
^4  Lake  Borgne,  La.  (3) 

2  5  Rigolets,  La.  (4) 

6  Lake  St.  Catherine,  La.  (5) 

7  Little  Bigoiets,  La.  (5)  (4) 

28  Lake  Pontchartiain,  La.  (5)  (141) 
9  Salt  Bayou,  La.  (8) 

10  Bayou  Bonlouca  or  Vincent,  La.  (8) 

11  Bayou  Liberty,  La.  (5)  (10) 
13  Bayou  Paquet,  La.  (11) 

13  Bayou  Lacombe,  La.  (8) 

14  Cypress  Bayou,  La.  (13) 

15  Bayou  Bouvllle,  La.  (13) 

16  Cane  Bayou,  La.  (8) 

17  Big  Bayou  Castatng,  La.  (8) 

18  Little  Bayou  Castalng,  La.  (8) 

19  Bayou  Cliincliuba,  La.  (8) 

80  Cbetuncte  R.  (Tchefuncte  K.)  (8) 
31  Fontchatalawa  Cr.,  La.  (30) 
%Z  Bogue  Falia,  La.  (30) 

33  AbitaB..,La.  (33) 

34  Little  Abita  B.,  La.'  (33) 

35  Little  Bogue  FaUa,  La.  (33) 

36  Bagleys  Cr.,  La.  (35) 

37  Taylors  Branch,  La.  (30) 

38  Snow  Cr.,  La.  (30) 

39  Tangipahoa  B.,  La.  (8) 

30  Bedlco  Cr.,  La.  (39) 

31  Pocasin  Cr.,  La.  (39) 
33  Sfmms  Cr.,  La.  (39) 

33  Washley  Cr.,  La.  (39) 

34  Chappepeeia  Cr.,  La.  (39) 

35  Squirrel  Cr.,  La.  (34) 

36  Coopers  Cr.,  La.  (34) 

37  Water  Cr.,  La.  (39) 

38  Big  Cr.,  La.  (39) 

39  Spring  Cr.,  La.  (39) 

40  Irvings  Branch,  La.  (39) 


S  41  Terrys  Cr.,  La.  (39) 

S  43  Cools  Cr.,  La.  (41) 

S  43  Beaver  Cr.,  La.  (39) 

S  44  SkuU  Cr.,  La.  (39) 

S  45  Pass  Manchac,  La.  (8) 

S  46  North  Pass,  La.  (45) 

S  47  Stinking  Bayou,  La.  (46) 

S  48  Middle  Bayou,  La.  (46) 

S  49  Owl  Bayou,  La.  (46) 

S  50  Lake  Maurepas,  La.  (45) 

S  51  TIcklaw  R.,  La.  (50) 

S  53  Natalbany  R.,  La.  (51) 

S  53  Ponchatoula  R.,  La.  (53) 

S  54  TeUow  R.,  La.  (53) 

S  55  Little  Natalbany  R.,  La.  (53) 

S  56  Blood  R.,  La.  (51) 

S  57  Lizard  Cr.,  La.  (56) 

S  58  Joseph  Branch,  La.  (51) 

S  59  13-Mlle  Cr.,  La.  (51) 

S  60  East  Hog  Branch,  La.  (51) 

S  61  West  Hog  Branch,  La.  (60) 

S  63  AmJte  R.,  La.  (50) 

S  63  Bayou  Barbary,  La.  (63) 

S  64  Colyell  Bayou,  La.  (63) 

S  65  Middle  Colyell  Bayou,  La.  (64) 

S  66  West  Colyell  Bayou,  La.  (65) 

S  67  Grays  Cr.,  La.  (63) 

S  68  Coulton  Cr.,  La.  (63) . 

S  69  Beaver  Cr.,  La.  (63) 

S  70  Milton  Branch,  La.  (63) 

S  71  OUvc  Cr.,  La.  (63) 

S  73  Ludley  Cr.,  La.  (63) 

S  73  Darling  Bayou,  La.  (63) 

S  74  Black  Cr.,  La.  (73) 

S  75  Sandy  Bayou,  La.  (73) 

S  76  Rock  Cr.,  La.  (63) 

S  77  Turkey  Cr.,  La.  (63) 

S  78  East  Fork,  La.  (63) 

S  79  West  Fork,  La.  (78) 

S  80  Big  Beaver  Or.,  La.  (63) 

S  81  Little  Beaver  Cr.,  La.  (SO) 

S  83  Bluir  Cr.,  La.  (63) 

S  83  Sandy  Or.,  La.  (63) 


1  This  office  has  charge  of  some  works  of  improvement  on  the  Mississippi  below  the  head  of  the  Passes, 
the  locations  of  which  are  listed  above  among  the  other  waterway  units  of  the  district,  but  abstracts  of 
data  concerning  any  woii.  done  on  these  Mississippi  delta  points  are  gathered  together  in  combination 
with  all  other  abstracts  of  Mississippi  K.  work,  under  HH. 

'  See  note  on  p.  647. 
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S    84  Webbs  Bayou,  La.  (83) 

S    85  Little  Sandy  Cr.,  La.  (83) 

S    86  Beaver  Pond  Bayou,  La.  (86) 

S    87  Comlte  B.,  La.  (63) 

S    88  Draughans  Bayou,  La.  (87) 

S    89  Beaver  Bayou,  La.  (87) 

S    90  Black  Water  Bayou,  La.  (87) 

S    91  Pretty  Cr.,  La.  (87) 

S    93  Opossum  Cr.,  La.  (87) 

S    93  Norwoods  Cr.,  La.  (87) 

S    94  Dixon  Branch,  La.  (87) 

S    95  White  Branch,  La.  (87) 

S    96  OUve  Branch,  La.  (87) 

S    97  Redwood  Cr.,  La.  (87) 

S    98  Doyles  Bayou,  La.  (97) 

S    99  White  Bayou,  La.  (87) 

S  100  Black  Cr.,  La.  (99) 

S  101  Cypress  Bayou,  La.  (87) 

S  loa  Jones  Cr.,  La.  (6S) 

S  103  Bayou  Manchac,  La.  (62) 

S  104  Wards  Cr.,  La.  (103) 

S  105  Dawson  Cr.,  La.  (104) 

S  106  Fountain  Bayou,  La.  (103) 

S  107  Ellbow  Bayou,  La.  (106) 

S  108  Alligator  Bayou,  La.  (103) 

S  109  Spanish  Lake,  La.  (108) 

S  110  Bayou  Paul,  La.  (109) 

S  111  Bayou  Braud,  La.  (109) 

S  113  Blind  B.,  La.  (50) 

S  113  Bayou  Chene  Blanc,  La.  (113) 

S  114  Little  Amite  B.,  La.  (113) 

S  115  Bayou  FusU,  La.  (113) 

S  116  New  B.,  La.  (113) 

S  117  Bayou  Conway,  La.  (113) 

S  118  Bayou  des  Acadlens,  La.  (112) 

S  119  Alligator  Bayou,  La.  (113) 

S  130  Dutch  Bayou,  La.  (113) 

S  131  Mississippi  Bayou,  La.  (130) 

S  133  Bayou  La  Branche,  La.  (8) 

S  133  Bayou  Trepagnler,  La.  (133) 

S  134  Bayou  Traverse,  La.  (133) 

S  135  Walkers  Canal,  La.  (8) 

S  136  Double  Bayou,  La.  (S) 

S  137  Alligator  Bayou,  La.  (8) 

S  138  Bayou  Laurler,  La.  (8) 

S  139  Bayou  La  Barre,  La.  (8) 

S  130  Bayou  Tchoupitoulas,  La.  (8) 

S  131  Indian  Bayou,  La.  (8) 

S  133  Seventeenth  Street  Canal,  La.  (8) 

S  133  New  Basin  Canal,  La.  (8) 

S  134  Bayou  St.  John,  La.  (8) 

S  135  Carondelet  Canal,  La.  (134) 

S  136  Bayou  Couchon,  La.  (8) 

S  137  Little  B.,  La.  (8) 

S  138  CastigUone  Bayou,  La.  (8) 

S  139  Turtle  Bayou,  La.  (8) 

S  140  Irish  Bayou,  La.  (8) 

S  141  Chel  Menteur,  La.  (4) 

S  143  Bayou  Sauvage,  La.  (141) 

S  143  Bayou  Dupont,  La.  (141) 

S  144  Cedar  Bayou,  La.  (141) 

S  145  Bayou  Blenvenue,  La.  (4) 

S  146  Bayou  Mercler,  La.  (4) 

S  147  Bayou  Maxent,  La.  (146) 

S  148  Bayou  Dupre,  La.  (4) 

S  149  Lake  Borgne  Canal,  La.  (148)  (314) 

S  160  Bayou  Tselosky,  La.  (4) 


S  161  Bayou  St.  Malo,  La.  (4) 

S  153  Bayou  Hasouse,  La.  (4) 

S  163  Bayou  Padra,  La.  (4) 

S  164  Grand  Bayou,  La.  (4) 

S  166  BUoxi  Bayou,  La.  (4) 

S  156  Nine  Mile  Bayou,  La.  (3) 

S  167  Bayou  Boudreau,  La.  (3) 

S  168  Johnsons  Bayou,  La.  (3) 

S  169  Chandeleur  Sound,  La.  (1) 

S  160  Breton  Sound,  La.  (1) 

S  161  Bay  Boudreau,  La.  (169) 

S  163  Indian  Mound  B.,  La.  (159) 

S  163  Lawson  Lake,  La.  (163) 

S  164  Lake  Eugenie,  La.  (163) 

S  165  Fishing  Smack  Lake,  La.  (159) 

S  166  Live  Oak  B.,  La.  (169) 

S  167  Drum  B.,  La.  (159) 

S  168  Morgans  H.,  La.  (159) 

S  169  Christmas  Camp  Lake,  La.  (168) 

S  170  Elol  B.,  La.  (160) 

S  171  Bayou  la  Loutre,  La.  (170) 

S  173  Lake  Eloi,  La.  (170) 

S  173  Lake  Athanasia,  La.  (170) 

S  174  Lake  la  Fortuna,  La<  (160) 

S  176  Lake  Maclilas,  La.  (174) 

S  176  Lake  Coquille,  La.  (175) 

S  177  Lake  CaUebasse,  La.  (174) 

S  178  Lake  Jean  Louis  Robin,  La.  (176) 

S  179  Bayou  Jean  Louis  Robin,  La.  (178) 

S  180  Lake  Amede,  La.  (179) 

S  181  Black  B.,  La.  (160) 

S  183  Bayou  Terre  au  Boeuts,  La.  (181) 

S  183  Bayou  Lery,  La.  (183) 

S  184  Lake  Lery,  La.  (183) 

S  186  Bayou  Canard  Frungais,  La.  (184) 

S  186  Bayou  MandeviUe,  La.  (184) 

S  187  Bayou  Duhuy,  La.  (184) 

S  188  Bayou  CentlUy,  La.  (183) 

S  189  Bayou  Long,  La.  (181) 

S  190  River  au  Chenes,  La.  (181) 

S  191  Grand  Lake,  La.  (188)  (189)  (190) 

S  193  California  B.,  La.  (160) 

S  193  August  B.,  La.  (193) 

S  194  Cox  B.,  La.  (193) 

S  195  Harris  Bayou,  La.  (193) 

S  196  Bayou  Lamo.que,  La.  (193) 

S  197  Quarantine  B.,  La.  (193) 

S  198  Bardel  Canal,  La.  (197) 

S  199  Little  CoqulUe  B.,  La.  (160) 

S  300  Fort  Bayou,  La.  (199) 

S  301  Grand  Coquille  B.,  La.  (160) 

S  303  Grand  B.,  La.  (1) 

S  303  Lucas  Canal,  La.  (303) 

S  304  Bird  Island  Sound,  La.  (1) 

S  305  Baptist  Colets  Bayou,  La.  (304) 

S  306  Main  Pass,  La.  (1)  (345) 

S  207  Octave  Pass,  La.  (1)  (346) 

S  308  Twenty  Seven  Pass,  La.  (1)  (245) 

S  209  Raphaels  Pass,  La.  (1)  (245) 

S  210  Bull  B.,  La.  (1) 

S  311  Paddys  B.,  La.  (210) 

S  313  North  Pass,  La.  (1)  (313) 

S  313  Pass  a  Loutre,  La.  (1)  (344) 

S214  Blind  B.,  La.  (1) 

S  315  Jaclcass  B.,  La.  (314) 

S  216  Northeast  Pass,  La.  (1)  (213) 

S  317  Mississippi  Bayou,  La.  (1) 


[See  pp.  14-22  fori 
Lezplanatlons,  etcj 
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S  218  Southeast  Pass,  La.  (213)  (217) 

S  219  Bed  Fish  B.,  La.  (1) 

S  220  Ballze  Bayou,  La.  (1) 

S  221  Garden  Island  B.,  La.  (1) 

S  222  Chenler  Pass,  La.  (221)  (227) 

S  223  Cognevichs  Pass,  La.  (221)  (227) 

S  224  Loomls  Pass,  La.  (221)  (227) 

S  225  Taylors  Pass,  La.  (221)  (227) 

S  226  Howards  Pass,  La.  (221)  (227) 

S  227  Pass  a  Loutre  Crevasse,  La.  (213) 

S  228  South  Pass,  La.  (1)  (244) 

S  229  Whale  B.,  La.  (1) 

S  230  Grand  Bayou,  La.  (1) 

S  231  East  B.,  La.  (1) 

S  232  Joseph  Bayou,  La.  (231)  (240) 

S  233  Customhouse  Bayou,  La.  (231)  (240) 

S  234  PUottown  Bayou,  La.  (231)  (240) 

S  235  Flat  Boat  Bayou,  La.  (231)  (240) 

S  236  Second  Bayou,  La.  (231) 

S  237  Middle  Ground  Bayou,  La.  (231) 

S  238  CutoM  Bayou,  La.  (231)  (240) 

S  239  Deadmans  Bayou,  La.  (231)  (240) 

S  240  Southwest  Pass,  La.  (1)  (244) 

S  241  Double  Bayou,  La.  (240)  (304)  - 

S  242  Upper  Lighthouse  Bayou,  La.  (240) 

(304) 
S  243  Lower  Lighthouse  Bayor,  La.  (240) 

(304) 


S  276  Crooked  Or.,  La.  (274) 
S  277  Spring  Branch,  La.  (274) 
S  278  Buffalo  B.,  Miss.  (244) 
S  270  Percys  Cr.,  Miss.  (278) 
S  280  Fords  Or.,  Miss.  (278) 
S  281  PUie  Cr.,  Miss.  (278) 
S  282  Homocliltto  B.,  Miss.  (244) 
S  283  Old  B.,  Miss.  (282) 
S  284  Ellis  Laliie,  Miss.  (282) 
S  285  WeUs  Cr.,  Miss.  (282) 
S  286  Sandy  Cr.,  Miss.  (282) 
S  287  Town  Cr,  Miss.  (282) 
S  288  Sanunys  Cr.,  Miss.  (282) 
S  289  Dry  Bayou,  Miss.  (282) 
.  S  290  GaUards  Lalfe,  Miss.  (289) 
S  291  Tunica  Bayou,  La.  (244) 
S  292  Grand  Cutoff  Bayou,  La.  (244)'  (295) 
S  293  Atchafalaya  B.,  La.  (244)  (295) 
S  294  Old  B.,  La.  (293) 
S  295  Bed  B.,  La.  (244)  (293) 
S  296  lake  Baccourci  (Old  B.),  La.  (244)> 
S  297  False  B.,  La.  (244)2 
S  298  Bayou  Plaquemine,  La.  (244)  (522) 
S  299  Bayou  Lafourche,  La.  (1)  (244)2 
S  300  Company  Canal  No.  1,  La,  (244)  (366) 
S  301  Harveys  Canal  No.  1,  La.  (244)  (357) 
S  302  Doulluts  Canal,  La.  (244)  (328) 
S  303  The  Jump,  La.  (244)  (307) 


(b)  LOUISIANA  DISTEICT  WATEBWATS 
TBIBUTABT  TO  THE  MISSISSIPPI. 

S  244  Mississippi  B.,  La.  (213)  (228)  (240) 

S  245  Cubits  Gap,  La.  (244)  (206) 

S  246  lake  Grade,  La.  (244) 

S  247  Thompsons  Cr.,  La.  (244) 

S  248  Sandy  Bayou,  La.  (247) 

S  249  Karrs  Cr.,  La.  (247) 

S  250  McKowen  Cr.,  La.  (247) 

S  251  Beaver  Dam  Cr.,  La.  (247) 

S  252  Lost  Cr.,  La.  (247) 

S  253  Hurricane  Cr.,  La.  (247) 

S  264  Jews  Or.,  La.  (247) 

S  255  Casta  Cr.,  La.  (247) 

S  256  Middle  Forl£,  La.  (247) 

S  257  West  Fork,  La.  (256) 

S  258  Mill  Cr.,  La.  (257) 

S  259  Sandy  Cr^  La.  (257) 

S  260  Dry  Cr.,  La.  (267) 

S  261  Vaughn  Cr.,  La.  (247) 

S  262  Hammer  Cr.,  La.  (247) 

S  263  Chaney  Cr.,  La.  (247) 

S  264  Laurel  Forlc,  La.  (263) 

S  265  Alligator  Bayou,  La.  (247) 

S  266  Grant  Bayou,  La.  (265) 

S  267  Alexander  Cr.,  La.  (265) 

S  268  Wickliffe  Cr,  La.  (267) 

S  269  Bayou  Sara,  La.  (244) 

S  270  Williams  Cr.,  La.  (269) 

S  271  Scotts  Cr,  La.  (269) 

S  272  Gales  Or.,  La.  (269) 

S  273  Sandy  Cr,  La.  (269) 

S  274  Little  Bayou  Sara,  La.  (269) 

S  275  Lucy  Cr.,  La.  (274) 


(c)  LOUISIANA  DISTBICT  WATEBWATS 
WEST  OF  THE  MISSISSIPPL 

S  304  West  B.,  La.  (1) 

S  305  WllUams  Pass,  La.  (304)  (307) 

S  306  Solomons  Bayou,  La.  (304)  (307) 

S  307  Grand  Pass,  La.  (304)  (303) 

S  308  Tiger  Pass,  La.  (304)  (307) 

S  309  Bed  Pass,  La.  (1)  (307) 

S  310  Bay  Jacque,  La.  (1) 

S  311  Spanish  Pass,  La.  (307)  (310) 

S  312  Bay  Coquette,  La.  (310) 

S  313  Chi  Charas,  La.  (312) 

S  314  Bayou  Dunn  Barr,  La.  (313) 

S  315  Hospital  B.,  La.  (314) 

S  316  Emile  Bayou,  La.  (315) 

S  317  Bayou  Grand  Lizard,  La.  (314) 

S  318  Scofield  B.,  La.  (1) 

S  319  Skip  Jack  B.,  La.  (318) 

S  320  Cyprien  B.,  La.  (319) 

S  321  English  B.,  La.  (320) 

S  322  Bay  Pompadour,  La.  (321) 

S  323  Bayou  Boeuf,  La.  (322) 

S  324  SheU  Island  B.,  La.  (1) 

S  325  Bayou  Fontanelle,  La.  (324) 

S  326  Bastian  B.,  La.  (1) 

S  327  Bayou  Cook,  La.  (326) 

S  328  Adams  B.,  La.  (327) 

(.*)  Douiiut  Canal  (same  as  302)  (328) 
(244) 
S  329  Bayou  Tacherie,  La.  (328) 
S  330  Grand  Bayou,  La.  (326) 
S  331  Bay  Joe  Wise,  La.  (1) 
S  332  Bayou  Chalaud,  La.  (1) 
S  333  Bayou  La  Mer,  La.  (1) 


*  Indicates  waterway  already  mentioned. 

1  Has  no  "present"  connection  with  the  Mississippi  Biver. 

'  Has  no  "  present "  connection  with  244. 


684    INDEX  TO  KEPOETS,  CHIEF  OF  ENGINEEBS,  U.  S.  ABMY,  1866-1912. 


S  334  Quartre  Bayou  Pass,  La.  (1) 

S  336  Bay  Long,  La.  (334) 

S  336  Bay  RonqnUle,  La.  (334) 

S  337  Cay  B.,  La.  (336) 

S  338  Lake  Grand  Ecaille,  La.  (336) 

S  339  Barataria  B.,  La.  (1) 

S  340  Bay  Batiste,  La.  (339) 

S  341  Bay  Chene  Fleur,  La.  (339) 

S  343  Wilkinsons  B.,  La.  (339) 

S  343  Baquette  B.,  La.  (341) 

S  344  Cbenler  B.,  La.  (343)  (329) 

S  346  Lake  Hermitage,  La.  (344) 

S  346  Lake  Five,  La.  (348) 

S  347  Bound  B.,  La.  (346) 

S  348  Bayou  Dupont,  La.  (347)  (349)  (356) 

S  349  Bayou  St.  Denis,  La.  (339) 

S  360  Bayou  Cutler,  La.  (349) 

S  351  SpoonbUl  B.,  La.  (360) 

S  368  Lake  Vlllere,  La.  (349) 

S  363  Grand  Bayou,  La.  (339) 

S  364  Little  Lake,  La.  (363)  (349) 

S  366  Bayou  Blgolettes,  La.  (364) 

S  366  Harveys  CutotI  Canal,  La.  (363)  (365) 

S  367  Bayou  Barataria,  La.  (356) 

S  358  Bayou  au  Dies,  La.  (367) 

S  359  Bayou  Terre,  La.  (367) 

S  360  Bayou  Gazeland,  La.  (367) 

S  361  Bayou  Convent,  La.  (357) 

(*)  Harveys  Canal  No.  1  (same  as  301) 

(844)  (367) 
S  368  Bayou  des  Families,  La.  (367) 
S  363  Bayou  VUlars,  La.  (367)  (366) 
S  364  Bayou  Perot,  La.  (366) 
S  366  Lake  Salvador,  La.  (363)  (364) 
S  366  Bayou  Segnette,  La.  (365) 
S  367  Bayou  Boeuf ,  La.  (366) 

(*)  Company  Canal  No.  1  (ssune  as  300) 

(844)  (366) 
S  368  Bayou  Couba,  La.  (366) 
S  369  Lake  Cataouatche  (or  Netherlands), 

La.  (366)  (368) 
S  370  La  Branche  Canal,  La.  (369) 
S  371  Bayou  Verret,  La.  (369) 
S  373  Bayou  des  Saules,  La.  (369) 
S  373  Bayou  Piquant,  La.  (369) 
S  374  Bayou  Des  AUemands,  La.  (366) 
S  375  Black  Prince  Bayou,  La.  (374) 
S  376  Grand  Bayou,  La.  (376) 
S  377  Crocodile  Canal,  La.  (376) 
S  378  Crocodile  Bayou,  La.  (376) 
S  379  Petit  Bayou,  La.  (374) 
S  380  Lake  Des  Allemands,  La.  (374) 
S  381  Bayou  Portler,  La.  (380) 
S  383  Bayou  Becbnel,  La.  (380) 
S  383  Bayou  Lasstne,  La.  (380) 
S  384  Bayou   Cbevreull,  and  Bayou  Tlgre, 

La.  (380) 
S  386  Bayou  Heron,  La.  (380) 
S  386  Coulee  Madagale,  La.  (387) 
S  387  Bayou  Boeuf,  La.  (380) 
8  388  Bayou      Cohabanosse      (or      Grand 

Bayou),  La.  (387) 
S  389  Bayou  Cbegley,  La.  (387) 
S  390  Bayou  Verrette,  La.  (389) 


S  391  Lake  Boeuf,  La.  (387) 

S  398  Lake  Boeuf  Canal,  La.  (391)  (419) 

S  393  Bayou  Plat,  La.  (374) 

S  394  Bayou  de  Grays,  La.  (374) 

S  396  Company  Canal  No.  8,  La.  (374)  (419) 

S  396  Bayou  Vacherle,  La.  (365) 

S  397  Bayou  Catahoula,  La.  (365) 

S  398  Harvey  Canal  No.  3,  La.  (366)  (419) 

S  399  Amoureaux  Canal,  La.  (366)  (400) 

S  400  Bayou  des  Amoureaux,  La.  (399) 

S  401  Bay  Lourse,  La.  (364) 

S  403  Lake  Brusle,  La.  (364) 

S  403  Bound  Lake,  La.  (364) 

S  404  Hackberry  B.,  La.  (339) 

S  406  Creole  B.,  La.  (339) 

S  406  Bound  B.,  La.  (339) 

S  407  Bay  des  lUettes,  La.  (339) 

S  408  Bayou  Flfl,  La.  (339) 

S  409  Bayou  Andre,  La.  (407) 

S  410  Bayou  Lourse,  La.  (407) 

S  411  Camlnada  Pass,  La.  (1) 

S  413  Camtnada  B.,  La.  (411)  (407) 

S  413  Bay  Tambour,  La.  (413) 

S  414,  Southwestern  Louisiana   Canal,  La. 

(418) 
S  416  Bayou  Moreau,  La.  (1)  (419) 
S  416  Bay  Champagne,  La.  (1) 
S  417  Pass  Fourchon,  La.  (1) 
S  418  Bay  marchand.  La.  (1) 
S  419  Bayou  Lafourche,  La.  (1) 

(*)  Southwest  Louisiana  Canal  (same  as 
■114)  (419)  (413) 
S  480  Yankee  Canal,  La.  (419) 
S  431  Bayou  Bambour,  La.  (430)  (413) 
S  488  Cher  Ami  Canal,  La.  (419) 

(*)  Harvey  Canal  No.  8  (same  as  419) 
(398) 

(*)  Bayou  Lourse,   La.   (same  as   (419) 
(410) 

(*)  Company  Canal  No.  3,  La.  (same  as 
396)  (419)  (374) 

(*)  Lake  Boeuf  Drainage  Canal,  La.  (same 
as  398)  (419) 
S  483  Head  of  Bayou  Lafourche,  La.  (419)' 

(344) 
S  484  Canclenne  Canal,  La.  (419)  (609) 

(*)  Company  Canal  No.  8,  La.  (same  as 
395)  (419)  (431) 
S  435  Dresser  Canal,  La.  (419)  (489) 

(*)  Southwestern  Louisiana  Canal,  La. 
(same  as  414)  (419)  (489) 
S  486  Tlmballer  B.,  La.  (1) 
S  437  DevUs  B.,  La.  (436) 
S  438  Lake  Raccoucl,  La.  (436) 
S  489  Bayou  Lean  Bleu,  La.  (488) 
S  430  Catflsh  Lake,  La.  (439) 

(*)  Dresser    Canal,    La.    (same   as    439) 
(425)  (419) 
S  431  Field  Lake,  La.  (489) 

(*)  Company  Canal  No,  3,  La.  (same  as 
395)  (419)  (431)  (434)  (445) 
S  433  Bayou  False,  La.  (431) 
S  433  Bayou  de  Mar,  La.  (431) 
S  434  Lake  Long,  La.  (396) 


*  Indicates  waterway  already  mentioned.    '  Has  no  "  present"  connection  with  the  Mississippi  Kiver. 


rSee  pp.  14-22  for  "l 
Lexplanatlons,  etc.J 
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S  435  Bayou  Blue,  La.  (489) 

S  436  Grand  Bayou,  La.  (439) 

S  437  Bayou  Grand  FeUclty,  La.  (436) 

S  438  Bayou  Polnte  au  Chlen,  La.  (437) 

S  439  Lake  Felicity,  La.  (437) 

S  440  Lake  Cblen,  La.  (439) 

S  441  Lake  BUIot,  La.  (439) 

S  443  Bayou  St.  Jean  Cbarles,  La.  (440) 

S  443  Terrebonne  B.,  La.  (1) 

S  444  Lake  Barre,  La.  (443) 

S  445  Bayou  Terrebonne,  La.  (443) 

S  446  Bayou  Portage,  La.  (445) 

S  447  Grand  Bayou,  La.  (446) 

S  448  Bayou  Cane,  La.  (446)  (449) 

S  449  Barrows  Canal,  La.  (445)  (499) 

S  450  Bush  Canal,  La.  (445)  (455) 

S  451  Bayou  La  Cache,  La.  (445) 

S  453  Lake  Lagralsse,  La.  (443) 

S  453  Bay  Challand,  La.  (443) 

S  454  Bay  St.  Elaine,  La.  (443) 

S  4SS  Bayou  Little  Caillou,  La.  (443) 

(*)  Bush  Canal,  La.  (same  as  450)  (445) 
(455) 

S  456  Boudreau  Canal,  La.  (455)  (457) 

S  457  Lake  Boudreau,  La.  (456) 

S  458  Qultmans  Lake,  La.  (457) 

S  459  Kobinson  Canal,  La.  (455) 

S  460  Lake  Pelto,  La.  (1) 

S  461  Bayou  Salle,  La.  (460) 

S  463  Four  Point  Bayou,  La.  (461) 

S  463  Grassy  Bayou,  La.  (461) 

S  464  Pelican  Lake,  La.  (460) 

S  465  Caillou  B.,  La.  (1) 

S  466  Bayou  Grand  Caillou,  La.  (465) 

S  467  Bayou  L'Curse,  La.  (466) 

S  468  Bayou  Dulac,  La.  (458)  (466) 

S  469  Bayou  le  Carpe,  La.  (466) 

S  470  Caillou  Lake,  La.  (465)  (Sister  Lake) 

S  471  Bayou  de  Large,  La.  (1) 

S  473  Thibodaux  Canal,  La.  (471)  (483) 

S  473  Lake  Mechant,  La.  (471) 

S  474  Bayou  de  West,  La.  (1) 

S  475  Bay  Junop,  La.  (474) 

S  476  Little  Bayou,  La.  (473)  (475) 

S  477  Oyster  Bayou,  La.  (1) 

S  478  Four  League  B.,  La.  (477) 

S  479  Blue    Hammock    Bayou,    La.    (478) 
(473) 

S  480  Pagie  Lake,  La.  (479) 

S  481  Lost  Lake,  La.  (479) 

S  483  Bayou  de  Cade,  La.  (481) 

S  483  Lake  de  Cade,  La.  (483) 

S  484  Drainage    (Hatch)    Canal,    La.    (483) 
(499) 

S  485  Lake  Hatch,  La.  (484) 

S  486  Lake  Theriot,  La.  (484)i 

S  487  Lake  Allen,  La.  (483) 

S  488  Big  Carrion  Crow  Bayou,  La.  (478) 

S  489  Mosquito  Bayou,  La.  (478) 

S  490  Atchatalaya  B.,  La.  (1) 

S  491  Atchatalaya  B.  Ship  Channel,  La.  (1) 
(490) 

S  493  Round  Bayou,  La.  (490) 

S  493  Lower  Atchatalaya  B.,  La.  (490) 


S  494  Sword  Bayou,  La.  (493) 

S  495  Sweet  Bay  Lake  (forms  part  of  lower 

Atchatalaya  R.),  La.  (493) 
S  496  Bayou  Shatter,  La.  (493) 
S  497  Bayou  Penchant,  La.  (496) 
S  498  Bayou  Chene,  La.  (497)  (500) 
S  499  Bayou  Black,  La.  (498) 

(*)  Barrows   Canal   (sam.e  as   449),  La. 

(446)  (499) 
(*)  Bayou  Cane,  La,  (same  as  448)  (445) 
(499) 
S  500  Bayou  Boeut,  La.  (493)  (498)  (504) 
501  Batemans  Lake,  Lzu  (tonus  part  ot 
Atchatalaya  B.)  (493) 
S  503  Berwick  B.,  La.  (torms  part  ot  At- 
chatalaya R.)  (493) 
S  503  Flat  Lake,  La.  (493) 
S  504  Lake  Palourde,  La.  (600)  (603) 
S  505  Grassy  Lake,  La.  (504) 
S  506  Bayou  MeUow,  La.  (604) 
S  507  Bayou  Long,  La.  (torms  part  ot  Grand 

R.)  (503) 
S  608  Bayou  Magazille,  La.  (507) 
S  509  Lake  Verret,  La.  (508)  (434) 
S  510  Grand  Bayou,  La.  (509) 
S  511  Bayou  Creux,  La.  (510) 
S  513  Bayou  Bijou,  La.  (510) 
S  513  Bayou  Segur,  La.  (610) 
S  614  Belle  B.,  La.  (torms  part  ot  Grand  B.) 

(507) 
S  615  Big  Goddel,  La.  (tonus  part  ot  Grand 

B.)  (514) 
S  616  Little  Goddel,  La.  (tonus  part  ot  Grand 

R.)  (515) 
S  517  Bay  Natchez,  La.  (torms  part  ot  Grand 

R.)  (516) 
S  518  Lake  Natchez,  La.  (517) 
S  519  Bayou  Choctaw,  La.  (618) 
S  530  Bayou  Goula,  La.  (519) 
S  631  Chopin    Chute,    La.    (torms    part    ot 

Grand  R.)  (517) 
S  683  Grand  B-,  La.  (398)  (393)  (631) 

(*)  Bayou    Plaquemlne,    La.    (same    as 
398)  (344)  (533) 
S  533  Bayou  Jacob,  La.  (398) 
S  534  Bayou  Grossetete,  La.  (398) 
S  536  Bayou  Choctaw,  La.  (634) 
S  536  Bayou  Poydras,  La.  (535) 
S  637  Stumpy  Bayou,  La.  (636) 
S  538  Caney  Bayou,  La.  (537) 
S  539  Grand  Bayou,  La.  (534) 
S  530  Bayou  Thomas,  La.  (534) 
S  631  Bayou  Cotonier,  La.  (534) 
S  593  Bayou  Lauqnedock,  La.  (531) 
S  533  Bayou  Black,  La.  (534) 
S  534  Bayou  Portage,  La.  (533) 
S  635  Buckhorn  Bayou,  La.  (534) 
S  536  Bayou  Fordoche,  La.  (534) 
S  537  Bayou  Marlngouin,  La.  (533)  (634) 
S  638  Cow  Bayou,  La.  (533) 
S  539  Ouske  B.,  La.  (533) 
S  540  Black  Bayou,  La.  (539) 
S  541  Bayou  de  Claise,  La.  (539)  (643) 
S  543  Alabama  Bayou,  La.  (393) 


*  Indicates  waterway  already  mentioned. 


1  Has  no  ' '  present "  connection. 
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S  543  Little  Alabama  Bayou,  La.  (543) 
S  544  Bayou  des  Ourse,  La.  (539)  (548) 

(*)  Upper  Atchatalaya  B.,  La.  (same  as 
393)  (395)  (344) 
S  646  Prentiss  Bayou,  La.  (393) 
S  646  Close  Bayou,  La.  (646) 
S  647  Cowtaead  Bayou,  La.  (393) 
S  648  Pay  Bayou,  La.  (547) 
S  649  White  Vine  Bayou,  La.  (548) 
S  550  Bayou  Black,  La.  (648) 
S  551  Moores  Bayou,  La.  (560) 
S  563  Bayou  Latenache,  La.  (393) 
S  553  Robertsons  Bayou,  La.  (553) 
S  664  Coyles  Bayou,  La.  (393) 
S  665  Gumlog  Bayou,  La.  (554) 
S  656  Fishers  Bayou,  La.  (393) 
S  657  Bayou  Moreau,  La.  (393) 
S  658  Bayou  Couteau,  La.  (393) 

(*)  Bed  B.,  La.  (same  as  395)  (344)  (393) 
S  669  Lake  Long,  La.  (396) 
S  660  Bayou  Bouge,  La.  (395) 
S  561  Choctaw  Bayou,  La.  (396)  (673) 
S  663  Bayou  Bapldes,  La.  (396)  (663) 
S  563  Bayou  Boeuf,  La.  (663)  (585) 
S564  Bayou  St.  Jean  de  Jean,  La.  (395)  i 

(563) 
S  566  Old  B.,  La.  (395) 
S  666  Cane  B.,  La.  (396) 
S  667  Bayou  Pierre,  La.  (396) 
S  668  Bayou  Pierre  Lake,  La.  (667) 
S  569  Lake  Canlsnla,  La.  (568) 
S  570  Wallace  Lake,  La.  (569) 
S  571  Wallace  Bayou,  La.  (570) 
S  573  Bayou  CourvlUe,  La.  (393) 
S  573  Bayou  des  Glalses,  La.  (393) 
S  574  TeUow  Bayou,  La.  (393)  (673) 
S  676  Pearl  Lake,  La.  (573) 
S  576  Bayou  Malllard,  La.  (393) 
S  677  Turners  Bayou,  La.  (393) 
S  678  Bayou  Currant,  La.  (393) 
S  679  Bayou  Bouge,  La.  (393)_(573) 
S  680  Bayou  Beaklance,  La.  (579) 
S  681  Indian  Bayou,  La.  (679) 
S  683  Bayou  Misery,  La.  (393) 
S  683  Bayou  Petit  Prab-le,  La.  (393) 
S  684  Bayou  D'Arbonne,  La.  (393) 
S  685  Bayou  Courtableau,  La.  (393) 
S  586  Bayou  Saquette,  La.  (585) 
S  687  Bayou  Waxla,  La.  (586) 

(*)  Bayou  Boeuf,  La.  (same  as  563)  (585) 
(563) 
S  688  Bayou  Huftpower,  La.  (663)  (679) 
S  589  Bayou  Bobert,  La.  (663)  (663) 
S  590  Middle  Bayou,  La.  (663)  (663) 
S  591  Valentine  Bayou,  La.  (663) 
S  593  Bayou  Cocodrle,  La.  (685) 
S  593  Lake  Cocodrle,  La.  (693) 
S  594  Turkey  Cr.,  La.  (593) 
S  596  Bayou  Chicot,  La.  (593) 
S  696  Bayou  Fordoche,  La.  (685)  (638) 
S  697  Bayou  MamseUe,  La.  (686) 
S  598  English  Bayou,  La.  (585) 
S  599  Little  Bayou  Fordoche,  La.  (685) 
S  600  Little  Atchatalaya  B.,  La.  (533) 


S  601  Tensas  Bayou,  La.  (533) 

S  603  Little  Tensas  Bayou,  La.  (533) 

S  603  Bayou  Pigeon,  La.' (533) 

S  604  Bayou  Sorrel,  La.  (633) 

S  606  Little  Pigeon  Bayou,  La.  (633) 

S  606  Pigeon  Bayou,  La.  (633)  (617) 

S  607  Bayou  Postillion,  La.  (533) 

S  608  Bayou  Fordoche,  La.  (633) 

S  609  Old  B.,  La.  (533) 

S  610  Bayou  Long,  La.  (633) 

S  611  Bayou  Sorrel,  La.  (633) 

S  613  Cypress  Island  Pass,  La.  (493)  (617) 

S  613  Sbonlle  Lake,  La.  (603) 

S  614  Chocolate  Bayou,  La.  (603) 

S  615  Bayou  Segge,  La.  (614) 

S  616  Bayou  Joe,  La.  (613) 

S  617  Grand  Lake,  La.  (493)  (613) 

S  618  Bayou  Boucle,  La.  (617) 

S  619  Grassy  Lake,  La.  (617) 

S  630  Flat  Lake,  La.  (617)  (633) 

S  631  Cross  Bayou,  La.  (630) 

S  633  Lake  Chicot,  La.  (617) 

S  633  Bayou  Blcaby,  La.  (633)  (636) 

S  634  Bayou  Chene,  La.  (633)  (636) 

S  636  Lake  MongoiUols,  La.  (601)  (634) 

S  636  Bayou  La  Bompe,  La.  (635)  (600) 

S  637  Bayou  Larose,  La.  (393)  (638) 

S  638  Opelousas  B.,  La.  (393) 

S  639  Bayou  Berard,  La.  (638) 

S  630  Bayou  Portage,  La.  (639) 

S  631  Lake  Fausse  Potnte,  La.  (617) 

S  633  Bayou  Eugene,  La.  (631)  (634) 

S  633  Grand  Bayou,  La.  (631)  (633) 

S  634  Bound  Lake,  La.  (633) 

S  635  Beau  Bayou,  La.  (634) 

S  636  Lake  Dauterlve,  La.  (631) 

S  637  Bayou  L'Embarras,  La.  (634).(638) 

S  638  Lake  Long,  La.  (636)  (637)  (637) 

S  639  Bayou  Portage,  La.  (636) 

S  640  Catahoula  Lake,  La.  (637)' 

S  641  Tete  Bayou,  La.  (631) 

S  643  Bayou  Teche,  La.  (493)  (585) 

S  643  Bayou  Marlcoquant,  La.  (643) 

S  644  Bayou  Carron,  La.  (643) 

S  645  Bayou  Petit  Passe,  La.  (644) 

S  646  Bayou  Bellslre,  La.  (644) 

S  647  Bayou  FuslUer,  La.  (643)  (730) 

S  648  Bayou  Bourbeau,  La.  (647)  (730) 

S  649  Keystone  Canal,  La.  (643) 

S  650  Spanish  Lake,  La.  (649) 

S  651  Hanson  Canal,  La.  (643)  (687) 

S  653  Little  Wax  Bayou,  La.  (493)  (665) 

S  653  Big  Wax  Bayou,  La.  (493)  (664) 

S  654  Chicken  Bayou,  La.  (493)  (653)  (653) 

S  665  Dollar  Bayou,  La.  (663) 

S  656  Flshtrap  Bayou,  La.  (656) 

S  657  SheU  Island  Pass,  La.  (490) 

S  668  Little  Hog  Bayou,  La.  (659) 

S  669  East  B.,  La.  (490) 

S  660  Big  Hog  Bayou,  La.  (659) 

S  661  Myrtle  Bayou,  La.  (653)  (664) 

S  663  Doctors  Bayou,  La.  (661) 

S  663  Nobodys  Bayou,  La.  (663) 

S  664  Wax  Pass,  La.  (490)] 


1  Has  no  "  present"  connection  with  563.  '  Has  no  "present"  connection. 

*  Indicates  waterway  already  mentioned. 


rSee  pp.  14-22  for  "1 
L  explanations,  etc.  J 
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S  665  Wax  Lake,  La.  (664) 

S  666  Towhead  Bayou,  La.  (666) 

S  667  Possum  Bayou,  La.  (665) 

S  668  Big  Oak  Bayou,  La.  (665) 

S  669  Bayou  Blue,  La.  (666) 

S  670  Bayou  Leopard,  La.  (665) 

S  671  Bayou  Chalfe,  La.  (669)  (670) 

S  67a  Bayou  Black,  La.  (670) 

S  673  Hog  Bayou,  La.  (665) 

S  674  East  Cote  Blanche  B.,  La.  (1) 

S  675  Bayou  Sale  B.,  La.  (674) 

S  676  Bayou  Sale,  La.  (675) 

S  677  Tellow  Bayou,  La.  (676) 

S  678  Jackson  Bayou,  La.  (676) 

S  679  West  Cote  Blanebe  B.,  La.  (674)  (696) 

S  680  Bayou  Carlln,  La.  (679) 

S  681  Bayou  Long,  La.  (679) 

S  688  Jaws  or  Little  B.,  La.  (679) 

S  683  Bayou  Mascot,  La.  (68%) 

S  684  Mud  Lake,  La.  (688) 

S  685  Bayou  Bartholomew,  La.  (684) 

S  686  Thorgeson  Canal,  La.  (686) 

S  687  Bayou  Portage,  La.  (684)  (651) 

S  688  Franklin  Canal,  La.  (687) 

S  689  Bayou  Tokely,  La.  (688) 

S  690  Huger  Bayou,  La.  (688) 

S  691  Onion  Bayou,  La.  (690) 

S  69^  Bayou  Gregolre,  La.  (688) 

S  693  Bayou  CMcot,  La.  (698) 

S  694  Hog  Bayou,  La.  (688) 

S  695  Hackberry  Lake,  La.  (694) 

S  696  Vermilion  B.,  La.  (1)  (679)  (716) 

S  697  Bayou  Cypremort,  La.  (696) 

S  698  Shark  Bayou,  La.  (696)  (699) 

S  699  Weeks  B.,  La.  (696) 

S  700  Weeks  Bayou,  La.  (699) 

S  701  Iberla-St.  Mary  Canal,  La.  (700) 

S  708  Jeanerette  Canal,  La.  (701) 

S  703  Patout  Canal,  La.  (701) 

S  704  Weeks  Canal,  La.  (701) 

S  705  Bayou  Carlln,  La.  (699) 

S  706  New  Iberia  Southern  Drainage  Canal, 
La.  (705) 

S  707  Bayou  Petit  Anse,  La.  (696) 

S  708  Bayou  CarUn,  La.  (707) 

S  709  Tigre  Lagoon,  La.  (707) 

S  710  Petit  Anse  Canal,  La.  (707)  (696) 

S  711  Bayou  Parcperdue,  La.  (707) 

S  718  Bayou  Tigre,  La.  (707) 

S  713  Delcambre  Canal,  La.  (713) 

S  714  Lake  Pelgneur,  La.  (713) 

S  716  Bayou  Portage,  La.  (707) 

S  716  Southwest  Pass,  La.  (Vermilion  Pass) 
(1)  (696)  (to  Vermilion  B.) 

S  717  Onion  Bayou,  La.  (696) 

S  718  Onion  Lake,  La.  (717) 

S  719  Green  Island  Bayou,  La.  (718) 

S  780  Vermilion  B.,  La.  (696) 

S  781  Flatboat  Bayou,  La.  (780) 

S  788  Youngs  Coulee,  La.  (730) 

S  733  Darbys  CoiUee,  La.  (780) 

S  784  Bayou  Tortue,  La.  (730) 

S  735  Cypress  Island  Coulee,  La.  (784) 

S  736  Lake  La  Polnte,  La.  (734) 


(*)  Bayou   Fusilier,   La.  (same    as    647) 

(730)  (643) 
(*)  Bayou  Bourbeau,  La.  (same  as  648) 
(643)  (780) 
S  737  Bayou  Carencro,  La.  (780) 
S  738  Bayou  Isle  des  Cannes  (or  Scbastopol 
Coulee),  La.  (730) 

S  789  Keimys  Coulee,  La.  (780) 

S  730  Little  Bayou,  La.  (780) 

S  731  Little  White  Lake,  La.  (696) 

S  733  Bayou  Chene,  La.  (696) 

S  733  Schooner  Bayou,  La.  (696) 

S  734  White  Lake  Canal,  La.  (733) 

S  735  White  Lake,  La.  (734) 

S  736  Turtle  Lake,  La.  (735) 

S  737  AlUgator  Lake,  La.  (736) 

S  738  CoUlcon  Lake,  La.  (737) 

S  739  Blackflsh  Lake,  La.  (738) 

S  740  CoUlcon  Bayou,  La.  (738)  (751) 

S  741  Fresh  Water  Bayou,  La.  (1) 

S  743  Rollover  Bayou,  La.  (1) 

S  743  Constance  Bayou,  La.  (1) 

S  744  Heybours  Bayou,  La.  (1) 

S  746  Mermentau  R.,  La.  (1) 

S  746  Mud  Lake,  La.  (part  ot   Mermentau 
B.)  (745) 

S  747  Hog  Bayou,  La.  (746) 

S  748  Upper  Mud  Lake,  La.  (part  of  Mer- 
mentau B.)  (745) 

S  749  Little  Pecan  Bayou,  La.  (748) 

S  750  Catfish  Lake,  La.  (745)  (751) 

8  751  Grand  Lake,  La.  (746)  (740)  (776) 

S  768  MaUard  B.,  La.  (771) 

S  763  Gueydan  Canal,  La.  (753) 

S  754  Lake  Arthur,  La.  (part  ot  Mermentau 
B.)  (745) 

S  756  Bayou  Roberts,  La.  (746) 

S  756  Bayou  Queue  de  Tortue,  La.  (746) 

S  767  Bayou  Grand  Marais,  La.  (756) 

S  758  Indian  Coulee,  La.  (756) 

S  769  Bayou  des  Cannes,  La.  (745) 

S  760  Bayou  Plaquemine  Bruie,  La.  (759) 

S  761  Bayou  Wlckofl,  La.  (760) 

S  763  Long  Point  Bayou,  La.  (760) 

S  763  Bayou  Jones,  La.  (760) 

S  764  Bayou  Polnte  au  Loups,  La.  (769) 

S  766  Bayou  MaUett,  La.  (769) 

S  766  Bayou  Maron,  La.  (759) 

S  767  Bayou  Joe  Marcel,  La.  (759) 

S  768  Bayou  Barwlck,  La.  (759) 

S  769  Bayou  Neipique,  La.  (746) 

S  770  Cypress  Cr.,  La.  (769) 

S  771  Beaver  Cr.,  La.  (769) 

S  778  Bayou  Castor,  La.  (769) 

S  773  Caney  Cr.,  La.  (773) 

S  774  Blue  Bayou,  La.  (769) 

S  775  Bayou  Rogers,  La.  (769) 

S  776  Lacasslne  Lake,  La.  (761)  (777) 

S  777  Latanla  Lake,  La.  (751)  (776) 

S  778  Lacasslne  Bayou,  La.  (776) 

S  779  Bayou  Chene,  La.  (778) 

S  780  Bayou  Mlsere,  La.  (776) 

S  781  Lake  Misere,  La.  (780) 

S  788  Lake  Misere  Canal,  La.  (781) 


*  Indicates  waterway  already  mentioned. 
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S  7S3  Sweet  Lake,  La.  (783) 

S  784  North  American  Lumlier  &  Timber 

Co.  Canal,  La.  (783)  (794) 
S  785  WUlow  Lake,  La.  (783)' 
S  786  Little  Chenler  Bayou,  La.  (745) 
S  787  Big  Mouth  Bayou,  La.  (745) 
S  788  Cowpen  Bayou,  La.  (745) 
S  789  Pumpkin  Bayou,  La.  (745) 
S  790  Kings  Bayou,  La.  (745) 
S  791  Bayou  Labauves,  La.  (745) 
S  793  Creole  Canal,  La.  (745) 
S  793  Calcasieu  Pass,  La.  (1) 
S  794  Calcasieu  Lake,  La.  (793) 
S  795  Foret  Bayou,  La.  (794) 
S  796  Mangrove  Bayou,  La.  (794) 
S  797  Bayou  Bois  Connie,  La.  (794) 
S  798  Calcasieu  R.,  La.  (794) 
S  799  Black  Bayou,  La.  (798) 
S  800  Bayou  Tete  Bois,  La.  (799) 
S  801  Moss  Lake,  La.  (part  of  798) 
S  803  Bayou  Guy,  La.  (798) 
S  803  Prlen  Lake,  La.  (part  ol  798) 
S  804  Contraband  Bayou,  La.  (798) 
S  805  Lake  Charles,  La.  (part  ol  798) 
S  806  English  Bayou,  La.  (798) 
S  807  Serpent  Bayou,  La.  (798) 
S  808  Bayou  Arseue,  La.  (807) 
S  809  Masters  Bayou,  La.  (798) 
S  810  Cypress  Bayou,  La.  (798) 
S  811  Comrade  Cr.,  La.  (810) 
S  813  Devils  Cr.,  La.  (811) 
S  813  Bayou  Polnte  Coupee,  La.  (813) 
S  814  Burtons  Cr.,  La.  (798) 
S  815  Cherry  Winck  Cr.,  La.  (798) 
S  816  MUl  Cr.,  La.  (798) 
S  817  Little  MUl  Cr.,  La.  (816) 
S  818  Black  Cr.,  La.  (817)     • 
S  819  Whiskey  Chitto  Cr.,  La.  (798) 
S  830  Ten  Mile  Cr.,  La.  (819) 
S  831  Six  Mile  Cr.,  La.  (819) 
S  833  Brushy  Cr.,  La.  (831) 


S  833  Little  Sti  Mile  Cr.,  La.  (821) 

S  834  Sugar  Cr.,  La.  (819) 

S  835  Drakes  Cr.,  La.  (819) 

S  836  Sandy  Cr.,  La.  (819) 

S  837  Bundlck  Cr.,  La.  (819) 

S  838  Black  Cr.,  La.  (837) 

S  839  Flat  Cr.,  La.  (837) 

S  830  Palmetto  Cr.,  La.  (837) 

S  831  Dry  Cr.,  La.  (837) 

S  833  Little  Dry  Cr.,  La.  (831) 

S  833  Barnes  Cr.,  La.  (798) 

S  834  Clear  Cr.,  La.  (833) 

S  835  Kight  Hand  Cr.,  La.  (833) 

S  836  Hurricane  Cr.,  La.  (833) 

S  837  Brushy  Cr.,  La.  (833) 

S  838  Boggy  Cr.,  La.  (833) 

S  839  Marsh  Bayou,  La.  (798) 

S  840  West  Fork  (Calcasieu  B.),  La.  (798) 

S  841  Indian  Bayou,  La.  (840) 

S  843  Hickory  Branch,  La.  (840) 

S  843  WUd  Cow  Cr.,  La.  (843) 

S  844  Coles  Cr.,  La.  (843) 

S  845  Cowpen  Cr.,  La.  (843) 

S  846  Beckwlth  Cr.,  La.  (843) 

S  847  Little  B.,  La.  (840) 

S  848  Houston  B.,  La.  (840) 

S  849  Buxton  Cr.,  La.  (848) 

S  850  Cowards  Gully,  La.  (849) 

S  851  Long  Cr.,  La.  (848) 

S  853  Bear  Head  Cr.,  La.  (848) 

S  853  Windham  Cr.,  La.  (848) 

S  854  Indian  Cr.,  La.  (848) 

S  855  Hurricane  Cr.,  La.  (848) 

S  856  Bayou  D'Inde,  La.  (798) 

S  857  Bayou  Choupique,  La.  (798) 

S  858  Inland  Waterway  Canal,  Calcasieu  B.- 

Sabhie  B.,  La.  (798) 
S  859  Kelso  Bayou,  La.  (794) 
S  860  Black  Lake,  La.  (859) 
S  861  Oyster  Bayou,  La.  (794) 
S  863  Mud  Lake,  La.  (1) 


S-2  LOUISIANA     WATER     COURSES.      (Remarks     on 

improvement.) 


ENGINEEBS. 

In  charge.    Maj.  C.  W.  HowelL 
Assistant.    H.  C.  Collins. 


SURVEY. 

B.,  80,  1189.         Au.  act  Mar.  3, 1879;  made,  1880,  by  Maj.  Howell, 
B.,  80, 1190.  80, 1189. 


S-3(a)     LOUISIANA  WATERS.     (Removing  liyacintlis.) 

(See  p.  572.) 

S-8    LAKE   PONTCHARTRAIN  (Including  vicinity  of  Pass 
Mancliac),  LA.^^^  = 


APPEOPBIATIONS. 

1862,     $25,000,  act  Aug.  30. 
1910,         9,000,10,1627. 


Total,    34,000 


COMMEECE. 

Imported,  93, 1843. 

ENGINEEBS. 

Chief  of  Engineers.    R.,  66, 67;  91, 221, 1839; 
93^261;  08,  449;  10,  S27;  11,  564;  13,  684. 


»  Has  no  "  present "  connection. 

sSur.— ForH.  of  refuge,  R.,  Oct.  9, 1845;  est.,  130,000.    (H.  D.  482,  SSth,  2d.) 

» Sur.  for  breakw'r  for  H.  of  refuge,  "  New  Orleans  to  Fontchartrain  R.  B.  wharf,  La.,"  au.  act  Mar. 
3,  1879,  79, 112. 
•  Waterway  to  Mobile,  Ala.    Sur.— May  11, 1829;  est.,  137,500.    (H.  D.  482,  55th,  2d.) 
s  Canal  to  Mississippi  Elver.    Sur.— R.,  Mar.  1, 1827;  est.,  $974,304.    (H.  D.  482,  65th,  2d.) 


rSeepp.  14-22  fori 
[explanations,  etc.J 
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In  charge: 

Capt.  W.  L.  Fisk,  1890.    B^  91, 1839. 

Mai.  J.  B.  Quinn,  1892-3.    B,  93, 1842. 

Maj.  J.  F.  Molndoe,  08,  431. 

Lt.  Col.  L.  H.  Beach,  1910.    B.,  10, 1627. 

Maj.  H.  Burgess,  1911.    R.,  11, 1772. 

Lt.  Col.  I/.  H.  Beach,  1912-.    B.,  18, 1990. 

Assistants: 

1st  Lt.  Wilhor  Willing,  08,  431. 

Capt.  E.  B.  Ralston,  10,  489;  11,  526. 

1st  Lt.  B.  P.  HoweU.jr.,  11,526;  (Capt.)  13,645. 

OBSTBUCTIONS. 

Lake  Pontchartrain  ohstr.  by  old  U.  S.  break'r 
near  Milneburg,  on  its  s.  shore,  and  by  partly  sub- 
merged logs  scattered  over  lake;  Pass  Manohao 
obstr.  by  sunken  logs  on  bars  at  outlet,  10,  527-28. 

OPEEATIONS. 

1910-11.  Snags,  logs,  stumps,  and  piling  re- 
moved, 11, 1772. 

1911-13.  Kemaining  break'r  piles  removed, 
and  about  25  snags  and  overhanging  trees,  13, 1990. 

FHTSICAT.  CHABACTEBISTICS. 

Description  of  locality  of  Harbor  of  Eetuge:  At 
entrance  to  canals  running  from  the  lake  to  New 
Orleans,  the  C.  on  which  is  affected  at  times  by 
storms  at  the  entrance,  93, 1842. 


Description  of,  10,  527. 

L.  in  se.  La.,  23  x  40  m.  and  central  depth  of  16' 
decreases  regularly  to  about  6'  near  shores.  It  is 
connected  with  L.  Maurepas  to  w.  by  a  chan.  called 
Pass  lilanchac,  20-60'  x  800'  x  6i  m.  (See  Obstruc- 
tions.) 

PBOJECTS. 

Act  June  25, 1910,  au.  removal  of  old  U.  S.breakw'r 
and  dangerous  deadheads  from  Lake  Pontchartrain. 
and  removal  of  sunken  logs,  etc.,  from  bars  at 
outlet  of  Pass  Manchac;  est.,  $18,000  and  $750  an, 
mainten.,1 10,  528. 

SUBVETS. 

Ex.  at  or  near  the  old  and  new  basins  locality 
of  Harbor  of  Refuge  au.  act  July  13,  1892;  made, 
1892,  by  Maj.  Quinn  (B.  fav.),  93, 1842. 

£x.  an.  act  Sept.  19,  1890,  of  shoals  at  Middle 
Ground;  made  by  Capt.  Fisk  (E.  unfav.),  91, 1839. 

Pre.  ex.  au.  act  Mar.  2,  1907,  from  West  End  to 
mouth  of  Bayou  St.  John  and  to  Milneburg.  B., 
Maj.  Mclndoe,  Dec.  19, 1907  (unfav.),' 08,  449. 

Pre.  ex.  au.  act  Mar.  2,  1907,  from  West  End, 
Spanish  Fort,  Milneburg,  to  draw  of  N.  O.  &  N.  RR.; 
also  to  Mandeviile,  Tangipahoa  R.  and  Pass  Man- 
chac. B.,  Maj.  Molndoe,  Dec.  20, 1907,  and  Jan.  25, 
1908;  est.,  $12,000,1  08,  449. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 685. 


S-10    BONFUCA  BAYOU,  ST.  TAMMANY  PARISH,  LA. 


COMMEBCE. 

Description  of,  95, 1783. 

ENGINEERS. 

Chief  of  Engineers.    B.,  95, 260. 
In  charge.    Maj.  J.  B.  Quinn,  1894-95.    B.,  95, 
1783. 


PHYSICAL  CHABACTEBISTICS. 

Description  of:  Bayou  flows  into  Lake  Pont- 
chartrain with  a  d.  of  about  20'  for  a  distance  of 
nearly  15  m,  from  its  mouth.    96, 1783. 

SUB  VET. 

Ex.  au.  act  Aug.  17,  1894;  made,  1895;  Maj. 
Quinn's  E.  fav.,  95, 1783. 


S-17 


CASTAING  (Chastaing)  BAYOU,  LA.' 


ENGINEERS. 


CMet  of  Engineers.    B.,  13,  687. 
In  charge: 

Lt.  Col.  L.  H.  Beach,  1912.    13, 645. 
Maj.  H.  Burgess,  1912.    13,  645. 
Assistant.    Capt.  R.  P.  Howell,  jr  .  13, 645. 


Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911  (B.  to  come), 
13, 687. 


S-20    CHEFUNCTE    (Tchefuncte)   RIVER  AND   BOGUE 
FALIA  (Falaya),  LA. 


APPBOPBIATIONS. 

1872,     $6,000,73,65,632. 
' —      41,500,81,1284. 

1,500,83,1376. 
62,500,86,454 

1,000,90,1738. 

1,000,93,1483. 

1,000,95,1743. 

1,000,96,1487. 

1,000,99,1834. 


1881, 
1882, 
1886, 
1890, 
1892, 
1894, 
1896, 
1899, 


1902, 
1905, 
1907, 
1909, 

1910, 

1912, 


*3,000,  02, 1319. 

*500,  05,  1460. 

*8,000,  07, 1433. 

*2,000,  09, 1472. 

{4;SlO,1616. 

'1,000,13,1976. 


Total,  841,000  (less  trans,  to  Amite  R.  and 
Bayou  Manchac,  $39,805.99, 
13, 1976).  ■ 


*  Allotment. 

1 H.  D.  881  and  882, 60th,  1st. 

2  H.  D.  6.57,  60th,  1st. 

"  Sui.— H.  of  refuge.    B.  Feb.  27, 1880.    Est.  $3,140.    H.  D.  482,  55th,  2d. 

*  For  Chefuncte  R.  only. 

« Imp.  Chefuncte  R.  and  Bogue  Falia,  La. 

6  Trans.,  Apr.  30, 1910,  from  allotment  for  Amite  R.  and  Bayou  Manchac. 

'  Trans.,  June  15, 1912,  from  allotment  for  imp.  Tiokfaw  R.  and  tributaries,  La.,  13, 1976. 

8  $1,194.01  trans,  to  Amite  R.  and  Bayo;i  Manchac,  10, 1616. 


30462°— H.  Doc.  740,  63-2 44 
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COMMERCE. 

Local^  71,  553;  88, 1244;  95, 1786. 

Sec.  of  State  Ky.  Com.  states  Covliigton  has  re- 
duced rates  on  account  of  navigation  on  r..  increas- 
ing, 06,  396;  13,  666. 

Statement  C,  1901  to  1911,  13,  666. 

1911,  250,000  t.,  13, 1976. 

CONTRACT. 

1878.  G.  Andrews,  removing  wreck,  S4,850,  73, 
633. 

1881.  W.  Fagan,  removing  obstr.,  SlOO  per  m., 
83, 1375. 

1894.  De  Witt  Dilworth,  hire  of  dr.  plant,  $126 
per  day,  9,5, 1743. 

1903.  Jahncke  Navigation  &  Improvement  Co. , 
dr.;  est.,  15.000  c.  y.,  at  17j<'  c.  y.,  03, 1301. 

1907.  M.  A.  Sweeney  Shipyard  &  Foundry  Co. , 
combined  dr.  and  snag  boat,  at  837,400;  supple, 
agreement,  Oct.  24,  1908,  with  same  contractor  for 
certain  changes,  amounting  tojl,750addl.,  09, 1471, 
1472. 

1910.  Jahncke  Navigation  Co.,  dr.,  194i!:  c.  y. , 
11, 1768. 

ENGINEERS. 

Chief  of  Engineers.  R.,  71,67;  72,61;  73,65, 
632;  79,112;  80,146,146;  81,193, 1Q7;  82,189;  83, 
208;  84,211,210;  85,216;  86,214;  87,179,188;  88, 
167;  89,194,202;  90,175;  91,222;  92,215;  93,239; 
94,220;  96,245,260;  96,215;  97,278;  98,270;  99, 
318;  00,361;  01,379;  02,312;  03,337;  04,355;  05, 
367;  06,395;  07,411;  08,433;  09,455;  10,508;  11, 
546;  12,  664. 

In  cbaige: 

Capt.  C.  W.  Howell,  1871-82.  R.,  71, 552;  73, 632; 
(Maj.),  80, 1181;  81,1283. 

Maj.  A.  Stickiiey,  1882-85.  R.,  83,  1375;  83, 
1109;  84, 1268, 1283. 

Maj.  W.  II.  Heuer,  1886-87.  R.,  85,  1394;  86, 
1242;  87, 1358. 

Capt.  W.  L.  Fisk,  1888-91. '  R.,  88,  1243;  89, 
1482, 1529;  90, 1737. 

Maj.J.B.Quinn,  1891-99.  R.,  91, 1818;  93,1481; 
93,  1808;  94,  1349;  95,  1742,  1784;  96,  1485;  97, 
1761;  98, 1464;  99, 1833. 

Maj.  H.  M.  Adams,  1900.    B.,  00,  2240. 

Lt.  B.  M.  Adams,  1901-02.    R.,  01,1872. 

Lt.  Col.  H.  M.  Adams,  1902-03.    R.,  02, 1318. 

Capt.  Chas.  S.  Bromwell,  1903.    R.,  03, 1301. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04, 1906. 

Capt.  J.  F.  Mclndoe,  1906-08.  R.,  05, 1459;  06, 
1312;  07, 1433;  (Maj.)  08, 1487. 

Lt.  Col.  Lansing  H.  Beach,  1909-10.  R.,  09, 1471 ; 
10, 1615. 

Maj.  H.  Burgess,  1911.    R.,  11. 1757. 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1975. 

Assistants: 

Lt.  E.  A.  Woodruff.    R.,  71,  552. 
Mr.  Eipley.    R.,  73,  633. 
W.  H.  Hoffman.    B.,  80, 1181. 
H.  C.  Collins.    R.,  84, 1269, 1284. 
Lt.  O.  T.  Crosby.    R.,  85,  1395;  86,  1243;  87, 
1359. 

OPERATIONS. 

1873-73.  Wreck  of  the  Oregon  removed,  73, 
66,  634. 

1881-82.    4  m.  of  R.  cleaned  of  obstr.,  82,1376. 

1886-87.  Chans,  through  Bogue  Falia,  bet.  Old 
Landing  and  Covington,  d.  87, 180. 

1891-92.  161  snags  and  102  logs  removed  from 
the  Chan.,  and  143  trees  cleared  from  the  banks,  98, 
1482. _ 

1894-95.    About  3,600  c.  y.  dr.,  96, 1743. 

1899-00.  Bar  at  mouth  of  the  Chefuncte  E., 
and  several  shoals,  a  wreck,  and  a  number  of  logs 
and  snags  from  Bogue  Falia  removed,  00,  2240. 

1900-01.  38  snags  and  logs  removed  b;^  W.  G. 
Coyle,  of  New  Orleans,  under  his  proposition  to 
clear  the  chan.  of  all  obstr.  bet.  mouth  of  Chefuncte 
R.  and  Old  Landing  on  Bogue  Falia,  16  m.,  01, 
1872. 


1908-03.  10,357  c.  y.  of  material  dr.  from  bar  at 
mouth  of  Chefuncte  P.,  03, 1302. 

1907-08.  Preparing  plans  and  specifications 
for  snag  boat,  08, 1487. 

1908-09.  Cionstr.  of  combined  dr.  and  snag 
boat,  09, 1471. 

1909-10.  Dr.  constr.  continued;  mainten.  by 
removal  of  snags  and  other  obstr.,  10, 509, 1616. 

1910-11.  Chan.  17,000'  1.  and  160'  w.  at  bottom 
dr.  through  bar,  30,113.20  c.  y.  removed;  chan.  8' 
1.  w.  dr.  through  shoal  in  Bogue  Falia,  for  4,400' 
near  Covington,  24,783  c.  y.  removed,  11, 1757. 

PHYSICAL  CHARACTERISTICS. 

R.,  of  which  Bogue  Falia  is  a  tributary,  flows  into 
Lake  Pontchartrain,  La.,  and  is  navigable  up  to 
Covington,  about  12  m.,  71,  652;  73,  633;  95, 1785. 

Chan,  of  7',  Lake  Pontchartrain  to  Covington, 
13,  666. 

PLANS.    (See  Projects.) 

By  Lt.  Woodruff,  1871,  removing  wrecks,  snags, 
etc.;  est.,  $16,800,  71,  652. 

By  Capt.  Howell,  1872,  cut-off,  Abita  R.  to 
Chefuncte  R.,  $6,674,  73,  633. 

Maj.  Stickney,  imp.  of  Bogue  Falia  above  Cov- 
ington could  not  be  made  at  any  reasonable  cost; 
below  Covington  it  might  be  improved  by  cut-off; 
est.,$l,856,  84, 1283. 

PROJECTS.    (See  Plans.) 

The  app.  of  S6,000  in  1872  was  applied  to  the  re- 
moval of  the  wreck  of  the  gunboat  Oregon,  73,  65, 
634. 

By  Maj.  Howell,  1880,  imp.  Chefuncte  E.  by  re- 
moving snags  and  similar  obstr.  from  the  mouth  to 
Covington,  and  dr.  bar  at  entrance  to  Lake  Pont- 
chartrain: est.,  $6,460,  80, 1182. 

By  Maj.  Stickney,  1884,  chan.  across  the  bar  7'x 
100'  by  dr.,  and  2,600  1.  f.  of  break'r;  est.,  $20,400, 
84, 270. 

In  1889  Capt.  Fisk  reported  the  Chefuncte  and 
Bogue  Falia  as  unworthy  of  any  imp.  beyond  the 
an.  app.  of  $1,000  for  snagging,  89, 1530. 

By  Maj.  Quinn,  1894,  dr.  through  the  bars  below 
Covmgton  to  a  d.  of  6'  x  60',  95, 1742. 

In  1893  Maj.  Quiim  est.  $1,000  an.  for  mainten., 
93, 1808. 

By  Maj.  Qurnp,  1899,  for  a  6'  x  60'  chan.  through 
bars  at  the  mouth  of  the  Chefuncte  and  in  the  Bogue 
Falia,  99, 1834. 

For  mainten.  by  dr.  a  chan.  8'  x  60'  through  bar 
at  mouth  of  Chefuncte  V .,  03, 1318. 

Approv.  May  10,  1905,  provided  for  removal  of 
snags,  logs  and  overhanging  trees  which  interfere 
with  navigation  bet.  mouth  of  Chefuncte  R.  and 
Covington  on  the  Bogue  Falia,  05, 1459. 

By  Maj.  Mclndoe,  1907,  constr.  of  a  combined  dr. 
and  snag  boat;  est.,  $6,000;  and  mainten.  of  chan. 
with  same,  08, 1487. 

Orig.  proj.  modified,  1910,  to  provide  for  a  chan. 
7'  d.  at  extreme  1.  w.  over  the  bar  at  mouth  of  the 
Chefuncte  E.,  10, 609. 

SURVEYS. 

By  Lt.   Woodruff,  under  direction  of  Capt. 
Howell.    R.,  71,  561,  562. 

By  Mr.  Ripley,  1872,  under  direction  of  Capt. 
Howell.    R.,  73, 632. 

By  Capt,  Howell,  79, 112. 

An.  act  Mar.  3, 1879;  made,  1880,  by  Maj.  Howell, 
80, 1181. 

Of  Bogue  Falia  au.  act  June  14, 1880,  80, 146. 

By  Maj.  Stickney,  1884.  R.  unfav.  in  part  (see 
Plans),  84, 1268, 1283. 

Of  Bogue  Falia  from  landings  to  Covington,  La. , 
au.  act  Aug.  5,  1886,  87, 188;  89, 1529. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Maj.  Quinn 
(R.  fav.),  95, 1784. 

Of  a  portion  of  Bogue  Falia  and  bar  at  mouth  of 
Chefuncte  R.,  10,  510. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 665. 


rSee  pp.  14-22  for -| 
Lexplanatipns,  etc.J 
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ABITA  RIVER,  LA. 


ENGINEERS. 

CWef  ol  Engineers.    R.,  12, 687. 

In  charge.    Lt.  Col.  L.  H.  Beach,  18, 645. 


SURVEYS. 

Ex.  au.  act  June  26, 1910,  Abita  Springs  to  Bogue 
Falia,  La.;  Lt.  Col.  Beach  reported  May  16,  1911, 
not  immediately  adyisaWe  to  imp.,'  18,  687. 


S-39 


TANGIPAHOA  RIVER,  LA. 


APPROPRIATIONS. 

1872, 
1880, 
1881, 
1884, 

12,500, 
5,000, 
2,000, 
2,000, 

73, 

80, 

81, 
84, 

65,  631. 
1166. 
1283. 
1268. 

Total,  11,600 

COMMERCE.    (See  Plans.) 
1911,  34,333  logs,  value  $119,000,  04, 1966. 

CONTRACTS. 

1873.    O.  D.  Parmely,  removing  obstr.,  73, 631. 
1880.    C.  P.  Seymer,  removing  obstr.,  81, 1282. 
1883.    C.  E.  Cate,  removing  obstr.,  J236  per  m., 
83, 1108. 

ENGINEERS. 

Chief  ol  Engineers.    B.,  71,  67;  73,  61;  73, 

64;  80,142;  81,193;  82,189;  83,207;  84,210;  85, 
215;  86,  213;  87, 180;  89,  202;  04,  366;  13,  688. 

¥ti  di.3iFfirc* 

Capt.  C.  W.  Howell,  1871-82.  R.,  71,  652;  73, 
631;  79,946;  (Mai.)  80, 1166;  81,1282. 

Maj.  A.  Sticlmey,  1882-85.  R.,  83,  1374;  83, 
1107;  84, 1266. 

Maj.  W.  H.  Heuer,  1886-87.  R.,  85,  1393;  86, 
1241;  87, 1361. 

Capt.  W.  L.  Fisk,  1888-89.  R.,  88,  1245;  89, 
1527. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04, 1963. 

Maj.  H.  Burgess,  12, 645. 

Lt.  Col.  L.  H.  Beach,  13,  645. 

Assistants: 

Lt.  E.  A.  Woodruff.    R.,  71,  553. 

H.  S.  Douglas.    R.,  79,  947. 

H.  C.  Collins.    R.,  84, 1266. 

F.  F.  Axtell..    R.,  04, 1964.  i 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Woodrufl,  1871,  removing  obstr.  below 
Wells's  Ferry,  85,400,  71, 554. 

By  Capt.  Howell  and  H.  S.  Douglas,  1879,  remov- 
ing obstr. ,  Amite  to  mouth,  $10,700  to  $10,000,  resp. , 
79,  946,  949. 


OPERATIONS. 

1873-73.  Removing  snags,  overhanging  trees, 
and  other  obstr.,  73,  64,  631. 

1880-81.    6i  m.  cleared  of  obstr.,  81, 1283. 

1881-83.  Imp.  ol  R.  under  Seymer's  contract 
completed,  34  m.,  83, 1374. 

1883-83.    Cate's  contract  commenced,  83, 1108. 

1883-84.  Obstr.  removed  throughout  7i  m., 
84,1266.  ^      .      ^.    , 

1884-86.  Cleaning  R.  contmued  with  hired 
labor,  86, 1393. 

PHYSICAL  CHARACTERISTICS. 

Described,  71,  553;  79, 948;  89, 1527. 

Stream  has  w.  of  75'-160',  but  navigation  is 
hindered  by  a  bar  in  Lake  Pontchartrain,  the  cost 
of  removal  of  which  would  be  in  excess  of  value  of 
C,  which  is  of  logs  only,  04, 1965. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Woodruff,  1871,  removing  snags  and  other 
obstr.  with  snag  boat  and  hired  labor,  71,  554. 

By  H.  S.  Douglas,  1879,  removing  obstr.  and 
closure  of  isld.  chutes,  79,  947. 

In  1888,  imp.  as  purely  local  in  its  benefits,  88, 
1245. 

By  Capt.  Fisk,  1889,  removing  snags  and  similar 
obstr.,  giving  permanent  1.  w.  d.  of  3';  est.,  $6,000, 
89, 1627. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Howell,  1872,  removing  snags  and  other 
obstr.  by  contract,  73,  631. 

By  Maj.  Howell,  1879,  junction  with  Amite  to 
mouth,  63  m;,  removing  snags,  logs,  trees,  and  sim- 
ilar obstr.;  est.,  $10,700,  79,  946,  949;  86, 1241;  88, 
1245. 

SURVEYS. 

By  Lt.  Woodruff,  1871,  under  direction  of  Capt. 
Howell,  Wells's  Ferry  to  mouth.    R.,  71,  661,  663. 

By  H.  S.  Douglas,  1879,  under  direction  of  Capt. 
Howell,  Amite  to  mouth.    R.,  79,  946,  947. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Capt.  Fisk, 
89  1527. 

Pre.  ex.  au.  act  June  13,  1902.  R.,  by  Lt.  CoL 
Adams,  Aug.  6,  19022  (unfav.),  04,  366,  1963. 
BERH.  concurs,  04, 1964. 

Pre.  ex.  and  sur.  au.  act  Feb.  27  1911,  13, 688. 


S-51    TICKFAW  RIVER    (and  tributaries),  LA. 


APPROPRIATIONS. 

1881,  $2,000.00,81,1286. 

1882,  2,000.00,82,1377. 
1886,  2,000.00,86,1245. 
1888,       1,000.00,88,1246. 

1,000.00,90,1740. 

1,000.00,92,1485. 

1,000.00,96,1746. 

1,000.00,96,1489. 

1,000.00,99,1836. 
*1,000.00,  02, 1320. 
*1,000.00,  06, 1461. 


1890. 


1894, 
1896, 


1902, 
1906, 

1907,   {*6'.00»:0°}07,1436. 


1909,  *§2,000.00,  09, 1474. 

1910,  *  3,000.00,  10,  1618. 


Total,  426, 157. 46  (less  $1,000  trans.,  $24,157.46, 
12, 1977). 

COMMERCE. 

Description  of,  95, 1787. 

No  pomt  on  these  streams  is  reached  by  ER.,  and 
there  is  no  competition  in  rates,  06,  397. 

Statement  of  receipts  and  shipments  lor  10  years, 
12,  668. 

1911,  117,449  t.,  12,  668. 


*  Allotment. 

1  H.  D.  428,  62d,  2d. 

2  H.  D.  233,  68th,  2d. 


3  Trans,  from  allotment  for  Bogife  Chitto,  La. 

<  $1,000  trans,  to  Chefuncte  E.  and  Bogue  Falia,  La. 
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CONTRACTS. 

1881.  W.  Fagan,  removal  of  obstr.  for  16  m., 
580 perm.,  83,1377. 

1896.  J.  Camors,  hire  of  boat  and  crew  for  re- 
moval of  aquatic  plants  from  streams,  828  per  day, 
97, 1765. 

1899.  G.  T.  Wibel  &  P.  Usner,  furnishing  boat, 
labor,  and  material  for  snagging,  $29.50  per  day  of 
8  hours  (J899.76),  99, 1836.  . 

1907.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  constr.  of  1  woodgn  hull  combined  hydraulic 
dr.  and  snag  boat,  537,400;  modifications,  $1,760, 
09, 1474. 

ENGINEEBS. 

Chief  of  Engineers.  K.,  80, 146;  81, 193;  83, 
190;  83,208;  84,211;  85,217;  86,216;  87,181;  88, 
167;  89,195,202;  90,176;  91,222;  93,216;  93,240; 
94,221;  95,246,260;  96,216;  97,279;  98,270;  99, 
319;  00,362;  01,380;  03,312;  03,338;  04,355;  05, 
368;  06,396;  07,412;  08,435;  09,457;  10,511;  11, 
648;  13,  667. 

In  charge: 

Maj.  C.  W.  Howell,  1879-81.    R.,  80, 1182. 

Capt.  W.  H.  Heuer,  1881-87.  B.,  81,  1284; 
(Maj.)  86, 1396;  86, 1244;  87, 1362. 

Maj.  A.  Stickney,  1882-85.  B.,  83,  1376;  83, 
1110;  84, 1271. 

Capt.  W.  L.  Fisk,  1888-91.  B.,  88,  1246;  89, 
1483, 1530;  90, 1739. 

Maj.  J.  B.  Quinn,  1891-99.  E.,  91, 1819;  93, 1484; 
93,  1810;  94,  1352;  95,  1744,  1786;  96,  1488;  97, 
1753;  98, 1465;  99, 1835. 

Maj.  H.  M.  Adams,  1900.  B.,  00, 2241;  (Lt.  Col.) 
03, 1319;  04, 1906. 

Lt.  E.  M.  Adams,  1901.    E.,  01, 1873. 

Capt.  C.  S.  Bromwell,  1903.    B.,  03, 1303. 

Capt.  J.  F.  Mclndoe,  1905-08.  E.,  05, 1461;  06, 
1313;  07, 1434;  (Maj.)  08, 1489. 

Lt.  Col.  L.  H.  Beaoh,  1909-10,  and  1912-.  E.,  09, 
1473;  10, 1617;  13, 1977. 

Maj.  H.  Burgess,  1911.    E.,  11, 1759. 

Assistants: 

H.  C.  Collins.    R.,  80, 1183;  84, 1271. 

Lt.  0.  T.  Crosby.    B.,  87, 1363. 

OPEBATIONS. 

1881-83.    16  m.  of  R.  cleared  of  obstr.,  83, 1377. 

1883-84.  180  logs  and  snags  and  791  trees  re- 
moved, clearing  20  m.  of  E.,  84, 1271. 

1886-87.  Obstr.  cleared  from  navigable  tribu- 
taries, 87, 1362. 


1887-88.    Snags  and  obstr.  removed,  88, 1246. 

1888-89.  Removal  of  obstr.  with  U.  S.  plant 
continued,  89, 1483. 

1891-93.  83  snags  and  14  logs  removed  from  the 
Chan,  and  103  trees  cleared  from  the  banks,  93, 1484. 

1893-93.  About  300  snags  and  other  obstr.  re- 
moved, 93, 1810. 

1894-95.  About  1,500  snags  and  other  obstr. 
removed,  96, 1745. 

1896-97.  Unavailing  efforts  made  to  clear  the 
Es.  of  hyacinths,  97, 1764. 

1899-00.  Chan,  cleared  of  obstr.  for  13  m.  from 
the  mouth,  and  obstr.  removed  from  mouth  of  the 
Natalbany,  00,  2242. 

1903-03.  74  obstr.  removed;  work  retarded  by 
water  hyacmths,  03, 1303. 

1904-05.    Obstr.  removed,  05, 1461. 

1905-06.    Dr.  completed,  06, 1314. 

1908-09.  Constr.  of  dr.  underway,  and  three- 
quarters  completed,  09, 1473. 

1910-11.  408  logs,  snags  and  overhanging  trees 
removed  by  U.  S.,  11, 1759. 

1911-13.  U.S.  snag  boat  completed  operations 
in  Natalbany  and  Tickfaw  R  s.,  13, 1976. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  80, 1183;  95, 1787. 

R.  flows  into  Lake  Maurepas,  La.,  and  is  naviga- 
ble for  40  m.    Principal  tributary,  the  Natalbany, 
navigable  for  about  25  or  30  m.,  95, 1787. 
.  Aquatic  plants  an  obstr.  to  navigation,  97, 1753 

PLANS.    (See  Projects.) 

After  ex.  in  1889  Capt.  Fisk  did  not  consider  the 
stream  worthy^  of  imp.  beyond  that  contemplated 
in  existing  proj.,  89, 1531. 

PEOJECTS.    (See  Plans.) 

By  Maj.  Howell,  1880,  imp.  of  Tickfaw  E.  from 
Van  Buren  Place  to  Natalbany  and  Ponchatoula 
R.,  46  m.,  by  removal  of  snags,  logs,  and  similar 
obstr.;  est.,  $10,230,  80, 1184;  93, 1484. 

In  1893  Maj .  Quinn  est.  $1,000  an.  for  mainten.  ,93, 
1811. 

By  Maj.  Quinn  in  1896-97,  removal  of  aquatic 
plants  from  the  streams,  97, 1753. 

By  Maj.  Quinn,  1899,  subproj.  for  removing  obstr. 
m  the  streams  as  far  as  funds  would  permit,  99, 
1835. 

SURVEYS. 

Sur.  au.  act  Mar.  3,  1879;  made,  1880,  by  Maj. 
Howell,  79, 112;  80, 1182. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Maj.  Quinn  in 
J;hat  year  (K.  fav.),  96, 1786. 


S-53 


NATALBANY  RIVER,  LA. 


ENGINEEES. 

Chief  of  Engineers.    E.,  84,  216;  85,  226. 

In  charge: 

Maj.  A.  Stickney.    B.,  84, 1289. 
Capt.  T.  Turtle.    E.,  85, 1446. 

Assistants: 

H.  C.  Collins.    E.,  84, 1290. 
C.  D.  Anderson.    E.,  85, 1446. 


PLANS. 

By  Maj.  Stickney,  1884,  removing  obstr.  from  10 
m.  of  R.  Chan.;  est.,  $1,800,  84, 1290;  86, 1446. 

SURVEY. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Maj.  Stickney, 
84, 1289. 


S-53 


PONCHATOULA  RIVER,  LA. 


ENGINEEES. 

Chief  of  Engineers.    E.,  13, 688. 

In  charge.    Lt.  Col.  L.  H.  Beach,  13, 645 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911  (E.  to  come), 
13,688. 


rSee  pp.  14-22  fori 
Lexplanatlona,  etc.J 
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S-63  (a)    AMITE  RIVER  AND  BAYOU  MANCHAC,  LA.^ 


APPROPRIATIONS. 

1880,  !$8,000.00,  80, 1157. 
!15,000.00,  81, 1280. 
!!2,000.a0,  86, 1241. 

5,000.00,  88,1248. 

3,800.00,90,1741. 

2,500.00,93,1486. 

2,500.00,96,1748. 

2,500.00,96,1492. 

2,500.00,99,1837. 
*2,500.00,  03, 1321. 
n,  194. 01,  03,1305. 
*5,000.00,  05, 1463. 
20,000.00,07,1436. 
♦1,000.00,  09, 1476. 

2,000.00,10,1619. 


1881, 


1888, 
1890, 


1894, 
1896, 


1902, 
1903, 
1905, 
1907, 
1909, 
1910, 


Total,  <65, 494  01  (160,494.01,  13,1979). 
COMMERCE. 

Dimensions  of  vessels  on  Mississippi  Sound,  68, 
487. 

Benefiting  by  imp.  of  the  waterways,  96, 1748. 

Comparison  of  its  value  with  the  cost  of  the  imp. 
eflected,  96, 1491. 

Effect  of  imp.  on  freight  unknown;  noKRs.near, 
10,  515;  13, 670. 

Traffic  for  10  years,  13,  670;  41,000  t.  1912,  13, 
1979. 

CONTRACTS. 

1880.  E.  Glasscock,  removing  ohstr.,  81, 1279; 
unsatisfactory  progress  of  contract,  83, 1103. 

1894.  De  Witt  Dilworth,  hire  of  dr.  plant,  $125 
per  day,  96, 1749. 

1899.  Dilworth-Schudder  Dredging  Co.,  dr. 
$50  per  day  of  8  hours  ($4,500),  99, 1838. 

1903.  Jahncke  Navigation  cSi  Improvement  Co. , 
dr.,  17J(|i  c.  y.,  03, 1305. 

1905.  Jahncke  Navigation  &  Improvement  Co. , 
dr.,  18,000  c.  y.  at  26(|i,  06, 1315. 

1908.  M.  A.  Sweeney  Shipyard  &  Foundry  Co. , 
combined  dr.  and  snag  boat,  837,400,  08,  1491; 
changes  in  dr.  and  snag  boat,  $1,750,  09, 1476. 

1909.  See  also  R.  for  mouth  and  passes  of 
Calcasieu  R.,  La.,  10, 1613. 

1910.  Drackett  &  Terrebonne,  repairs  and 
alterations,  US.  dr.  Dddiour,  11, 1762. 

1913.  Allen  Jones  (lease)  launch  Winola, i2S^ei 
month,  13, 1979. 

ENGINEERS. 

Chief  of  Engineers.  R.,  68,  55,  486;  79,  112; 
80, 143, 145, 146;  81, 192, 197;  82, 188, 194;  83, 206; 
84,210;  85,216;  86,213;  87,181;  88,168;  89,196, 
202;  90,177;  91,223;  93,217;  93,241;  94,222;  95, 
247;  96,216;  97,280;  98,271;  99,320;  00, 363;  01, 
381;  03,313;  03,338;  04,356;  05,369;  06,398;  07, 
413;  08,  436;  09,  458;  10,  513;  11,  650;  18,  669. 

In  charge: 

Maj.  M.  D.  McAlester,  1868.    R.,  68,  474,  486. 

Maj.  C.  W.  Howell,  1879-81.  R.,  80,  1156,  1185; 
81, 1279. 

Maj.  A.  Stickney,  1881-84.  R.,  83,  1372,  1414; 
83, 1103;  84, 1263. 

Capt.  T.  Turtle,  1884. 

Maj.  W.  H.  Heuer,  1885-87.  R.,  86,  1391;  86, 
1239;  87, 1364. 

Capt.  W.  L.  Fisk,  1888-91.  R.,  88,  1247;  89, 
1484, 1513, 1528;  90, 1740. 

Maj.  J.  B.Quinn,  1891-99.  R.,  91, 1820;  93,1485; 
93,  1813;  94,  1354;  96,  1747;  96,  1490;  97,  1756; 
98, 1467;  99, 1837. 

Maj.  H.  M.  Adams,  1900.    R.,  00,  2243. 

Lt.  E.  M.  Adams,  1901.    R.,  01, 1875. 

Lt.  Col.  H.  M.  Adams,  1902.    R.,  03, 1321. 

Capt.  C.  S.  Bromwell,  1903.    R.,  03, 1305. 


Lt.  Col.  H.  M.  Adams,  1904.    B.,  04, 1907. 

Capt.  J.  F.  Molndoe,  1906-08.  R.,  06, 1462;  06, 
1314;  07, 1435;  (Maj.)  08, 1490. 

Lt.  Col.  L.  H.  Beach,  1909-10.  R.,  09, 1475;  10, 
1618. 

Maj.  H.  Burgess,  1911.    B.,  11, 1761. 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1978. 

Assistants: 

Lt.  J.  K.  Healeip.  68,  486.    R.,  68,  493. 

H.  S.  Douglas.    R.,  80, 1185. 

J.  C.  Buchanan.    R.,  83, 1415. 

Capt.  D.  W.  Lookwood.    R.,  83, 1104. 

H.C.Collins.    R.,  84, 1264. 

OPERATIONS.ii 

1881-83.  Obstr.  removed  from  6i  m.  ofE.,  83, 
1372. 

1883-83.  Obstr.  removed  from  36  m.  of  E.,  83, 
1104. 

1883-84.  Operations  by  hired  labor;  8  m.  of  E. 
cleared,  84, 1264;  86, 1392. 

1888-89.  846  trees  and  stumps  removed,  89, 
1485. 

1890-91.    Snagging  resumed,  91, 1821. 

1891-93.  445  snags,  logs,  and  trees  cleared,  93, 
1486. 

1893-93.    About  200  obstr.  removed,  93, 1812. 

1894-95.  4,080  c.  y.  dr.  to  form  a  turning  basin, 
and  about  5,000  obstr.  removed,  95, 1748. 

1899-00.  Sand  bars  at  the  mouths  of  Amite  E. 
and  BayouManchac  removed,  shoal  places  in  Bayou 
Manchac,  near  Hope  Villa,  La.,  dr.,  and  obstr.  in 
Amite  R.  for  6  m.  above  ]3ayou  Manchac,  and  in 
Bayou  Manchac  removed,  00, 2244. 

1903-03.  20,648  c.  y.  dr. ,  bar  at  mouth  of  Amite 
E.,  03, 1.305. 

1906-06.  14,500  c.  y.  dr.,  mouth  of  Manchac 
Bayou,  and  3,278  c.  y.  from  mouth  of  Amite  E.,  06, 
1315. 

1907-08.  Constr.  of  combined  dr.  and  snag 
boat,  08, 1490. 

1909-10.  New  dr.  and  snag  boat  completed, 
10,  1618.  408  logs,  snags,  and  trees  removed,  10, 
1619. 

1910-11.  Snag  boat  Pearl  removed  67  logs, 
snags,  and  overhanging  trees  from  5  m.  of  stream, 
11, 1761. 

191 1-13.  Snag  boat  Pearl  removed  4,166  snags 
and  other  obstr.,  13, 1978. 

PHYSICAL  CHARACTERISTICS.. 

Flood  height  near  New  Orleans,  68,  487,  489,  492; 
80,1186. 
Details,  10,  513;  11,  550,  561;  13,  669,  670. 

PLANS. 

Maj.  McAlester,  1868,  continuous  chan.,  I.  w.  d.  of 
7'  bet.  Mississippi  E.  and  Lake  Pontchartrain,  via 
Bayou  Manchac,  Amite  E.,  Lake  Maurepas  and 
Pass  Manchac;  by  canal  from  Mississippi  to  head  of 
Crocodile  Bayou,  thence  by  E.  and  lake  navigation 
for  75  m.;  est.,  $3,800,444;  considered  the  least  fav. 
route  bet.  Mississippi  E.  and  Lake  Pontchartrain, 
68,  492,  496.  Alternative  canal  from  Mississippi 
E.  near  CarroUton  to  a  point  near  Metalre,  thence 
via  the  "new  canal"  to  Lake  Pontchartrain,  7  m., 
est.,  $785,939,  68,  492,  493,  496. 

PRIVATE  (STATE)  WORK. 

$75,000  expend,  by  State  of  Louisiana  in  clearing 
E.  of  obstr.,  80, 1187. 

PROJECTS. 

By  Maj.  Howell,  1879,imp.  of  R.,  BayouManchac 
to  Lake  Maurepas,  giving  1.  w.  d.  of  5'  by  removal 


*  Allotment. 

1  Amite  E.  and  Bayou  Manchac,  La.    Surl— R.,  Dec.  17,  1842;  est.,  $6,000  and  $13,000     (H   D    482 
55th,  2d.)  ^    .      '       ' 

» Amite  E. 

'  Trans,  from  allotment  for  Chel'incte  E.  and  Bogie  Falia,  La. 
I  $5,000  of  this  amount  trans.,  1910,  to  Cheftmcte  E.  and  Bogue  Falia,  La.,  10, 1619 
s  Advantage  of  work  done  by  hired  labor,  85, 1392. 
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of  snags  and  logs;  est.,  S23,760,  80, 1157.    Imp.  not 
considered  permanent,  83. 1106;  84,  210. 

By  Maj.  Stickney,  1882,  removal  of  obstr.  from 
lower  partof  Bayou  Manctiac,  from  its  junction  witli 
ttie  Amite  R.  to  Lake  Maurepas,  thence  to  Bobbins; 
est.,  $3,450,  83, 1415. 

After  ex.,  1889,  Capt.  Fisk  reported  R.  unworthy 
of  imp.  for  more  than  5  m.  above  mouth  of  Bayou 
Manchac;  est.  for  snagging  and  dr. ,  S5,000,  89, 1529. 
Permanent  imp.  not  looked  for,  91, 1821. 

Dr.  turning  basin,  lOJ  m.  above  Manchac  mouth, 
au.  1892,  13,  669. 

An.  expend,  of  $2,500  required  to  maintain  U.  and  • 
bayou  navigable,  93, 1486. 

In  1893  Maj.  Quinn  est.  it  would  cost  .1:2,600  an.  for 
mainten.,  93, 1813. 

Bngr.  property  pertaining  to  the  work  of  imp.  sold 
at  auction,  1896,  96, 1491. 

By  Maj.  Qulun,  1899,  subproj.  for  removing  obstr. 
in  Amite  R.  and  Bayou  Manchac -gathering  since 
1896,  99, 1837. 

By  Col.  Adams,  1902,  expend,  balance,  dr.  chan. 
8'  X  50'  through  bar  at  mouth,  03, 1321. 


By  Capt.  Mclndoe,  for  dr.,  mouth  of  Bayou 
Manchac,  and  bar  at  mouth  of  Amite  R.,  05, 1462. 

For  constr.  of  combined  dr.  and  snag  boat,  07, 
414. 

Proj.  completed,  1912;  mainten.  only  required; 
max.  draft,  6i'. 

SURVEYS. 

By  H.  S.  Douglas,  80, 1186. 

Manchac  Bayou  and  Pass.  Au.  act  June  14, 1880, 
80, 146.    K..,  Slaj.  Howell,  1881,  83, 1416. 

Ex.  Bayou  Manchac  for  water  route,  Mississippi 
R.  to  Mississippi  Sound  au.  act  Aug.  11, 1888,  made, 
1888.    R.,  Capt.  Fisk,  89, 1513. 

Ex.  Amite  R.  au.  act  Aug.  11,  1888.  K.,  Capt. 
Fisk,  89, 1528. 

Pre.  ex.  au.  act  Mar.  2,  1907,  of  Pass  Manchac, 
bet.  Lake'Maurepas  and  Lake  Pontchartrain.  R,, 
Maj.  Mclndoe,  Dec.  19, 1907,  and  Jan.  25, 1908;  est. 
$6,000,1  08,  449. 

Ex.  and  sur.,  mouth  of  Bayou  Manchac  to  a  point 
w.  of  Liberty,  in  Amite  Co.,  Miss.,  au.  act  June  25, 
910,  13,  687. 


S-134 


ST.  JOHN  BAYOU,  LA. 


ENGIIVEERS. 

Cblet  of  Engineers.    B.,  89,  202. 

In  charge.    Capt.  W.  L.  Fisk.    R.,  89, 1600. 


SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made, 
Fisk  (R.  unfav.),  89, 1500. 


8,  by  Capt 


S-135 


CARONDELET  CANAL,  LA. 


APPROPRIATIOIV. 

1809,  $25,000. 
For  deepening,  to  allow  passage  of  gunboats  from 
Lake  Pontchartrain,  by  way  of  the  Bay  on  St.  John 
to  the  city  of  New  Orleans,  and,  by  an  extension  of 


the  canal,  to  the  Mississippi  B.,  if,  after  sur.,  the 
work  be  found  practicable.  Cost  to  complete  the 
canal  est.,  1827,  at  $974,304  (Treas.  Doc.  373,  1882). 
This  sur.  was  probably  not  made  under  the  direc- 
tion of  the  War  Dept.  (H.  D.  482,  65th  Cong.  2d, 
p.  2.) 


S-378 


BUFFALO  BIVEB,  MISS. 


ENGIPfEERS. 
Chiet  of  Engineers.    R.,  85,  225. 
In  charge.    Capt.  T.  Turtle. '  R.,  85,  1430. 


SURVEY. 

Ex.  au.  act  July  6,  1884;  made  by  Capt.  Turtle 
(R.  unfav.),  85, 1430. 


S-383 


HOMOCHITTO  RIVEE,  MISS. 


APPROPRIATIONS. 

1899,   $16,000,99,1863. 


1902, 
1906, 
1907, 


2,000,03,1318. 
2,000,  05,1458. 
4,000,07,  1432. 


Total,     24,000 

COMMERCE. 

Description  of,  93, 1840;  97, 1778. 
3,816 1.  an.,  1899,  00,  2281. 

1903,  600,000'  ±  lumber  and  1,600 1.  ±  merchandise 
transported,  03,  336. 

CONTRACTS. 

1899.  J.  H.  Gardner,  hire  of  snagging  plant, 
$62.30  per  day  of  8  hours  ($13,986.35),  00,  2281. 

1908.  M.  A.  Sweeney  Shipyard  &  Foundry  Co., 
combined  dr.  and  snag  boat,  $37,400,  08,  1486. 
M.  A.  Sweeney  Shipyard  &  Foundry  Co.,  changes 
in  dr.  and  snag  boat  under  constr.,  $1,750,  09, 1482. 

ENGINEERS. 

Chief  of  Engineers.  R.,  85,  226;  93,  261;  97, 
291;  98,281;  99,337;  00,382;  01,401;  03,  310;  03, 


,  85, 1429. 

3-99.    R.,93, 1839;  97,1777; 


335;  04,363;  05,365;  06,  392;  07, 109;  08,432,449; 
09,464;  10,520. 

In  charge: 

Capt.  T.  Turtle.    R., 

Maj.  J.  B.  Quinn,  1 
98, 1489;  99, 1862. 

Maj.  H.  M.  Adams,  1900.    R.,  00,  2280. 

Lt.  E.  M.  Adams,  1901.    B.,  01, 1914. 

Lt.  Col.  H.  M.  Adams,  1902.    R.,  03, 1317. 

Capt.  C.  S.  Bromwell,  1903.    R.,  03, 1299. 

Lt.  Col.  H,  M.  Adams,  1904.    K.,  04, 1904. 

Capt.  J.  F.  Mclndoe,  190.5-08.  R.,  05,  1457;  06, 
1311;  07, 1431;  (Maj.)  08, 1486. 

Lt.  Col.  L.  H.  Beach,  1909-10.  R.,  09, 1481;  10, 
1623. 

Assistants: 

C.  D.  Anderson.    R.,  85, 1429. 

J.  L.  Brownlee.    R.,  93, 1840;  97, 1778. 

OPERATIONS. 

1899-00.    6,688  obstr.  removed,  00,  2280. 

1900-01.  446  snags  removed,  5  log  jams  broken 
up,  and  7,300  trees  felled,  01,  1914. 

1903-03.  727  obstr.  removed  from  chan.  and 
499  trees  felled,  03, 1300. 


1  H.  D.  882,  60th,  1st. 


rSeepp.  14-22  for"] 
-  Lexplanations,  etc. J 


EIVEE  AND   HAEBOE   WOBKS. 


695 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1840;  97, 1778;  10,  520. 
Bars,  snags,  etc.,  obstr.,  93, 1840;  97, 1778. 
Obstr.  forming  in  B.  recently  imp.,  03, 1317. 

PROJECTS. 

By  Maj.  Quinn,  1898,  dr.  obstr.  mouth  to  the 
Yazoo  &  Miss.  Valley  RR.,  60  m.,  for  boats  draw- 
ing 6';  est.,  $10,000,  98, 1489;  99, 1862. 

Au.  Apr.  3,  1907,  for  constr.  of  combined  dr.  and 
snag  boat,  08, 1487. 

SURVEY. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Turtle 
(R.  untav.),  85, 1429. 


Ex.,  mouth  to  Louisville,  New  Orleans  &  Texas 
RR.  br.,  au.  act  July  13, 1892;  made  by  Maj.  Quirm 
(fav.  R..by  Maj.  Quinn,  imp.  not  advised  by  D.  E. 
and  C.  E.),  1892,  93,  1839. 

Ex.,  mouth  to  Yazoo  &  Miss.  Valley  RR.,  au.  act 
.Tune  3,  1896;  made,  1897,  by  Maj.  Quiim  (R.  fav.), 
97, 1777. 

Congress  called  for  plan  and  est.  of  cost  of  imp.  R., 
mouth  to  Yazoo  &  Miss.  RB.;  submitted  by  Maj. 
Quinn,  1898,  98, 1489. 

Minor,  03, 1317. 

Ex.,  mouth  to  Yazoo  &  Miss.  Valley  RR.,  au.  act 
Mar.  2,  1907;  made,  1908,  by  Capt.  Molndoe  (R. 
unfav.),'  08,  449. 


S-298 


PLAQUEMINE  BAYOU,  LA. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 
b 

Plaquemine  Bayou,  Grand  R.  Bayou,  and  Pigeon  Bayous,  La 

Plaquemine  Bayou — mouth . .      .' 

1880-1912 
1893-1894 
1910-1912 

$1,970,000.00 
66,917,34 

Plaquemine  Lock,  operating  and  care  ....              ..        .      . 

Total 

2,026,917.34 

Part  (a),  S  398 


Plaquemine  Bayou,  Grand  Kiver,  and  Pigeon 
Bayous,  La. 


APPROPRIATIONS. 

$100,000,89,1490. 

100,000,90,1747. 
'160,000,92,1493. 
mO,000,  95,1769. 

3  20,000,  96,1500. 

360,000,  97, 1761. 

400,000,  99,  1845. 

200,000,00,2254. 

210,000,01,1892. 
36,000,  OS,  1448. 

100,000,06,1308. 

100,0001 

*10,000[O7,  1426. 

*io,ooo) 

*15,000,  08, 1496. 
50,000,09,1464. 
10,000,  10,1606. 


1890, 
1892, 
1894, 
,1896, 
1897, 
1899, 
1900, 
1901, 
1906, 
1906, 

1907' 

1907," 
1909, 
1910, 


Total,  1,970,000  (incl.  $63.64,  misc.,  and  less 
$169.13  returned  to  Treas., 
$1,969,884.41,  18, 1962). 
COMMERCE. 

Est.  future  importance  when  imp.   would  be 
completed,  93, 1820;  96, 1499. 

Rates  reduced  by  opening  of  Grand  R. ,  and 
Pigeon  Bayous  route,  94, 1362. 
,  fiicreasing  in  extent  and  importance,   due  to 
imp.  eHected,  96, 1758. 

From  Jan.  1  to  Dec.  31,  1900,  C.  111,750  t.,  00, 
2253. 

Decrease  in  1906  due  to  non-operation  of  oil  plant, 
07,  407. 

In  1911,  801,419  t.,  13, 1963. 

"Cotn-parative  statement  of  receipts  and  sMpments 
for  10  years. 


Calendar  years. 

Short 
tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

1902 

292,000 
302,600 
318,000 

9,000 
10,600 
16,600 

1903 

1904 

"Comparative  statement  of  receipts  and  shipments 
for  10  years— Continued. 


Calendar  years. 

Short 
tons. 

Change  in  tonnage 
from  previous  year. 

Increase 

Decrease. 

1905 

706,000 
572,000 
534,  744 
663,916 
937,960 
742,  716 
801,419 

388,000 

1906 

134,000 
37  256 

1907 

1908 

19, 172 
384,034 

1903 

1910 

195,234 

1911 

58, 703 

"As  this  improvement  forms  a  through  water 
route  from  Bayou  Teche  to  the  Mississippi  River, 
the  effect  on  freight  rates  is  given  in  the  report  of 
that  improvement."    13,  654. 

"Smjou   Teche,  La.— Comparative  statement  of  re- 
ceipts and  shipments  for  10  years. 


Calendar  year. 

Short 
tons. 

Change  in  toniiage 
from  previous  year. 

Increase. 

Decrease. 

1902 

404,454 
450,642 
362,  706 
701,243 
706,091 
580, 216 
616, 679 
999,126 
867,804 
810, 469 

68,871 
46,088 

1903 

1904 

87,836 

1906 

338,537 
4,848 

1906 

1907 

125  875 

1908 

64,537 

1909 

.483,446 

1910 

141,321 
47,345 

1911 

"There  is  no  evidence  as  yet  of  any  eflect  on 
freight  rates,  but  since  the  opening  of  the  Plaque- 
mine Lock  a  boat  line  has  been  established  be- 
tween Teche  points  and  New  Orleans,  with  rates 
considerably  lower  than  corresponding  railroad 
rates."    18,  657. 


*  Allotment. 

iH.D.  692,  60th,  1st.. 

2  Included  in  Part  (a). 

'  Of  which  sum  $10,000  may  be  appUed  to  imp.  Pigeon  Bayou  and  Grand  River. 
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CONTRACTS. 

1895.  E.  A.  Burris,  cofierdam,  excavating  and 
piling  of  foundation  for  lock,  $93,260,  95,  1759. 
Suppl.  contracts,  in  1896,  etc.,  98, 1471. 

1896.  H.  P.  Dillwortli,  liire  of  dr.  plant,  $37.90 
per  day,  97, 1761. 

1898.  Stewart  &  Co.,  lock  and  approaches, 
$501,757.60,  98, 1473;  annulled,  03, 1289. 

1899.  C.  Clarke  &  Co.,  excavating  for  impr. 
Bayou  Plaquemine,  13.98<!  c.  y.  ($143,645.76),  99, 
1846.  J.  H.  Gardner  &  Co.,  dr.  and  crew,  $46.49 
per  day  of  8  hours.  Otis  Elevator  Co.,  machinery 
and  power  house  for  lock,  $114,000,  00,  2254,  2255. 

1901.  John  Short,  bank  protection;  mattress, 
57*  s.  y.;  and  St.,  $2.58 1.,  01, 1893. 

190S.  John  Short,  constr.  earth  protection 
levee,  27$  o.  y.;  Chas.  Clarke  &  Co.,  dr.,  20*  c.  y., 
OZ,  1338. 

1904.  Penn  Bridge  Co.,  constr.  lock  gates; 
unit  prices  given;  est.  cost,  $142,028.34,  04,  1899. 
C.  Clarke  &  Co.,  redr.,  13.98$  c.  y.,  06, 1449. 

1905.  C.  Clarke  &  Co.,  modification  of  contract 
of  1899,  06,  1449.  McGee  &  Co.,  constr.  levee,  and 
filling  behind  lock  walls,  59$  c.  y.;  W.  O.  Burton 
&  Co.,  excavating  and  constr.  look  approaches, 
prices  givm,  06, 1449. 

1906.  W.  O.  Burton  &  Co.,  excavation  and 
constr.  of  R.  approach  and  back  fill,  unit  prices 
given;  C.  Clarke  &  Co.,  dr.,  13.98$  c.  y.,  07, 1427. 

1908.  A.  Baldwin  &  Co.,  steel,  $2.09  per  100 
lbs.;  tumbuckles,  $2.54  each;  W.  O.  Burton  &  Co., 
earth  back  fill  behind  lock  and  wing  walls,  95$ 
c.  y.,  08,  1497.  W.  O.  Burton  &  Co.,  constr.  2 
pile  clusters,  $350;  excavating  for  approach,  $1.05 
c.  y.;  agreement  to  annul  con&act  for  T..  approach, 
$10,000,  09,  1465.  Variety  Iron  &  Steel  Works 
Co.,  fum.  anchorages  for  lock  gates,  6$  per  lb.,  09, 
1465. 

1911.  Cumberland  Telephone  &  Telegraph 
Co.,  rent  of  telephone,  $3.75  per  mo.,  18, 1963. 


ENGINEERS. 

Chief  of  Engineers.  R.,  80, 146;  81, 197;  SZ' 
194;  87,  188,  1405;  88,  169;  89,  198,  203;  90,  178, 
182;  91,  225,  231;  93,  218,  223;  93,  243;  94,  224; 
96,  249;  96,  218;  97,  282;  98,  272;  99,  325;  00, 
369;  01,  387;  03,  319;  03,  332;  04,  350;  05,  361; 
06,  388;  07,  404;  08,  437;  09,  445;  10,  496;  11, 
533;  13,651. 

Boards: 

Board  convened,  New  Orleans,  July  17,  1891,  by 
S.  O.  No.  41,  to  ex.  and  R.  upon  Maj.  Quinn's 

?'roi.  for  lock  at  the  mouth  of  the  bayou.  R.,  92, 
496,  1498.  (Col.  Craighill  and  Majs.  Mackenzie 
and  Quiim.) 

Board  constituted  by  S.  O.  No.  10,  to  consider 
certain  questions  relative  to  Plaquemine  Lock. 
Kecom.  that  work  be  resumed  and  completed 
according  to  orig.  plans  and  contracts;  also  that 
sheathing  plates  be  put  on  gates  and  4  embank- 
ments built  back  of  wing  walls  and  filled  between, 
under  new  or  suppl.  contract,  02, 1334. 

Board  constituted  by  S.  O.  No.  20,  to  ex.  and  R. 
upon  certain  matters  connected  with  imp.,  met  at 
New  Orleans,  May  22,  visited  work  on  May  23,  and 
submitted  B.  May  24, 1907,  07,  407. 

Board  constituted  by  S.  O.  No.  20,  reconvened 
by  S.  O.  No.  51,  recom.  that  back  fill  behind  look 
and  wing  walls  be  put  in  as  quickly  as  possible, 
that  durmg  filling  back  walls  should  be  tied  at  top 
with  strong  rods  and  tumbuckles,  and  that  after 
completion  of  fill  lower  lock  gates  should  be  caulked, 
lock  filled  with  water,  allowed  to  stand  at  least  a, 
month,  emptied  and  gates  readjusted,  08, 1492. 

In  charge : 

Maj.  A.  Stickney,  1882-86.  B.,  82,  1416;  85, 
2973. 

Capt.  T.  Turtle,  1885-86.    R.,  86, 1431. 

Maj.  W.  H.  Heuer,  1887.    R.,  87, 1406, 1407. 

Capt.  W.  L.  risk,  1888-91.  R.,  89,  1490;  90, 
1746. 

Capt.  D.  C.  Kingman,  1889-91.  R.,  89,  1533; 
90, 1761. 

Lt.  J.  MiUis,  1891-92.    R.,  91, 1867;  92, 1517. 


Maj.  J.  B.  Quinn,  1891-99.  R.,  91,  1824;  02, 
1491,  1493;  93,  1818;  94,  1361;  96,  1754;  96,  1496; 
97, 1759;  98, 1471;  99, 1844. 

Maj.  H.  M.  Adams,  1900  and  1902-04.  B.,  00, 
2251;  (Lt.  Col.)  02, 1334;  03, 1289;  04, 1895. 

Lt.  E.  M.  Adams;  1901.    B.,  01, 1890. 

Lt.  Col.  C.  B.  Sears,  1906-06.  B.,  06,  1446;  06, 
1304. 

Col.  E.  H.  Euftner,  1907.    B.,  07, 1419. 

Maj.  J.  P.  Molndoe,  1908.    B.,  08, 1492. 

Lt.  Col.  L.  H.  Beach,  1909-10,  and  1912.  B.,  09 
1460;  10, 1606;  12, 1961. 

Maj.  H.  Burgess,  1911.    B.,  11, 1746. 

Assistants: 

A,  O.  Wilson.    B.,  86, 2984. 
Lt.  O.  T.  Crosby.    R.,  87, 1407. 
W.  G.  Price.    B.,  90, 1765. 
J.  I.  Conklin.    B.,  00,  2256;  01,  1894;  02,  1338; 
03,  1293;  04,  1900;  06,  1460. 

LEGAL  PROCEEDINGS. 

Condemnation  proceedings  for  land  for  site  and 
approaches  of  lock,  93, 1819;  94, 1363. 
Land  for  approach  to  lock  pinchased,  02, 1336. 

OPERATIONS. 

1888-89.    9,284  o.  y.  dr.,  89, 1490. 

1889-90.  116,127  c.  y.  mud  and  689  snags  and 
logs  removed;  constr.  of  submerged  spur  dikes 
begun,  90, 1747, 1764. 

1890-91.    Dr.  continued  in  the  bayou,  91, 1825. 

1891-93.  19,716  c.  y.  dr.  and  170  logs  and 
stumps  cleared  from  the  chan.,  92, 1492. 

1893-93.  Dr.  boat  raised  from  where  it  had 
sunk,  and  repaired;  13,826  o.  y.  dr.  and  over  6,000 
obstr.  removed,  93, 1818, 1819. 

1893-94.  About  88,000  o.  y.  dr.,  about  4,000 
obstr.  and  4^  m.  of  raft  removed,  94, 1362. 

1894-96.  About  32,500  o.  y.  dr.,  about  600 
obstr.  removed,  and  preparations  made  for  cMistr. 
of  look,  96,  1756,  1757. 

1896-96.  83,000  c.  y.  excavated  in  the  constr. 
of  lock  coflerdam,  96, 1498. 

1896-97.  38,635  c.  y.  dr.,  and  about  1,700 
obstr.  removed;  extra  work  performed  on  lock 
cofferdam,  etc.,  on  account  of  n.-w.  damages,  97, 
1760. 

1897-98.  About  28,000  c.  y.  dr.,  and  about  500 
obstr.  removed;  constr.  of  look  begun,  98,  1471, 
1472. 

1898-99.  Constr.  of  Plaquemine  Lock  in 
progress,  99, 1844. 

1899-00.  233.600  c.  y.  dr.  from  Plaquemine 
Bayou;  2,165  obstr.  removed  from  Grand  R.  and 
Pigeon  Bayous;  banks  of  the  Mississippi  R.  above 
Dike  No.  1  repaired,  and  constr.  of  Plaquemine 
Lock  in  progress,  00,  2252,  2253. 

1900-01.  Walls  of  Plaquemine  Lock  com- 
pleted, 01,  1890.  98,630  c.  y.  dr.  from  Bayou 
Plaquemine;  bars,  drifts,  snags,  etc.,  removed 
from  Bayous  Pigeon  and  Posteo,  01, 1891. 

1901-02.  38,400  c.  y.  dr.  from  Bayou  Plaque- 
mine, 03,  1335.  Banks  protected  near  Plaque- 
mine Look,  02, 1336. 

1903-03.  282,122  c.  y.  dr.  from  chan.  through 
Flat  Lake  and  Bay  Natchez,  and  chan.  marked 
with  82  piles,  03,  1290.  Protection  levee  at  lock 
completed,  03, 1290-95. 

1903-04.  Pumping  plant  installed  at  Plaque- 
mine Lock;  8,600  c.  y.  dr.  from  Bayou  Plaquemme; 
87,076  c.  y.  dr.  from  chan.  through  Flat  Lake  and 
Bay  Natchez,  04, 1897. 

1904-06.  Lock  walls  completed  and  work 
commenced  on  constr.  and  erection  of  gates  and 
constr.  of  power  house  and  installation  of  ma- 
chinery; 16,200  c.  y.  earth  placed  in  protection  of 
levee  and  fill;  dike  built  in  preparation  for  excava- 
tion of  approaches,  05,  1446,  1447.  111,900  c.  y. 
dr.  from  Bayou  Plaquemine;  also  temporary  chan. 
dr.  up  to  dike,  05, 1447. 

1905-06.  Lock  floor  partly  removed  on  ac- 
count of  settlement  o(  wall;  lock  gates  completed; 
power  house  and  operating  machinery  nearly  com- 
pleted, 06, 1305.  17,700  c.  y.  earth  placed  in  levee 
and  fill;  35,870  c.  y.  excavated  and  1,672  piles 
driven  in  constr.  of  approaches,  06,  1306.  Work 
hindered  by  yellow-fever  epidemic,  06, 1305-06. 


rSee  pp.  14-22  for  1 
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1906-07.  Power  house  and  derating  ma- 
chinery, and  protection  levee  and  nil  completed, 
07,  1419,  1423.  49,850  c.  y.  excavated,  1,351  piles 
driven,  and  7,910  c.  y.  concrete  placed  in  cons^.  of 
approaches,  07, 1420, 1423, 1424. 

1907-08.  24,203  c.  y.  placed  in  hack  fill,  gate 
fitted  and  lock  filled  with  water  for  test,  08,  1493. 
28,077  c.  y.  excavated  and  placed  behind  lock 
walls,  1,941  piles  driven,  and  4,588  c.  y.  concrete 
placed  in  constr.  of  approaches,  08, 1494. 

1908-09.    Final    work    done    preparatory    to  - 
opening  lock,  09, 1460.    24,411  c.  y.  excavated  from 
it.  approach,  09, 1462.    13,830  c.  y.  dr.  from  Bayou 
Flaquemine,  09, 1462. 

1909-10.  30,055  0.  y.  dr.,  2  pile  clusters  built, 
and  old  cofferdam  and  wrecked  barge  removed  at 
lock  approaches;  309,795  o.  y.  dr.  from  Bayou 
Plaquemine;  1,200  c.  y.  dr.  and  439  obstr.  removed 
frorfi  Grand  E.,  10, 1605. 

1910-11.  428,600  0.  y.  dr.  from  Bayou  Plaque- 
mine;  4  snags  and  17,828  c.  y.  removed  from  Flat 
Lake;  72  snags,  and  fallen  and  overhanging  trees 
removed  from  Bay  Natchez,  11, 1746. 

1911-13.  64,163  0.  y.  dr.  from  Bayou  Plaque- 
mine  by  contract,  and  1,300^  of  chan.  dr.  by  U.  S. 
plant:  US.  dr.  operated  between  Flaquemine  and 
Flat  Lake,  removing  4,250  trees,  etc.,  and  25,721 
0.  y.  dr.,  18, 1961. 

PHYSICAL  CHARACTERISTICS. 

Description  of  bayou,  83, 1417;  93, 1818. 

Character  of  bed  of  bayou,  87, 1411. 

H.  w.  a  cause  of  damage  to  works  for  constr.  of 
look,  97,  1760,  and  made  necessary  a  complete  re- 
vision of  the  plans  for  constr.  the  lock,  98, 1472. 

The  peculiar  character  of  the  soil  caused,  in  1897, 
the  sheet  piling  surmounting  the  foundation  of  the 
lock  to  overturn,  98, 1472. 

Record  of  settlement  of  lock  walls,  07, 1422;  08, 
1493. 

PLANS. 

In  1884  Capt.  Turtle  did  not  consider  Plaque- 
mine  Bayou  worthy  of  imp.,  85, 1431. 

In  1885  Maj.  Stickney  considered  the  imp.  of  the 
Plaquemine  route  via  Atchafalaya  and  Eed  Rs. 
feasible;  est.,  $1,708,250,  85,  2973,  2984;  87,  1406, 
1412. 

In  1887  Lt.  Crosby  est.  cost  of  a  lock  to  connect 
Plaquemine  Bayou  with  the  Mississippi  R.  at 
$250,000,  87, 1407,  1412. 

PRIVATE  WORK. 

Description  of  work  done  before  commencemeat 
of  imp.  by  the  U.  S.,  and  results,  93, 1818. 


PKOJECTS. 

By  Maj.  Stickney,  1885,  connecting  Plaquemine 
Bayou  with  the  Mississippi  R.,  via  the  Atcha- 
falaya and  Red  Rs.,  by  removing  snags,  dr.,  and 
constr.  of  a  lock  at  the  mouth  of  the  bayou;  est., 
$1,708,250,  86,  2973,  2984;  87,  1406,  1412. 

By  Capt.  Kingman,  1889,  to  prevent  further 
caving  at  the  mouth  of  the  bayou  aj  the  constr.  of 
4  timber  and  st.  spur  dikes;  est.  included  in  the 
cost  of  Maj.  Stickney's  pro].,  90, 1762. 

Details  of  constr.  of  lock  at  the  mouth  of  the 
bayou  as  proposed  by  Maj.  Quinn  and  altered  by 
the  BE.,  93, 1494,  1498. 

Act  July  13,  1892,  au.  Grand  R.  and  Pigeon 
Bayous,  forming  a  portion  of  Plaquemine  Bayou, 
should  be  imp.,  93, 1819. 

By  Maj.  Quinn,  1894,  expend,  the  app.  of  that 
year  and  the  remainder  of  the  old  app.  for  con- 
tinuing dr.,  constr.  a  cofferdam  and  foundation  for 
proposed  lock,  and  for  removing  obstr.  in  Grand 
R.  and  Pigeon  Bayous,'  95, 1755. 

By  Maj.  Quinn,  1899,  completing  continuous 
contract  for  constr.  lock  and  approaches,  $501,757.60; 
imp.  Grand  R.,  La.,  $25,000;  enlarging  bed  of 
Plaquemine  Bayou,  La.,  from  RE.  br.  to  d.  w. 
below  Dardennes  Bend,  for  a  I.-w.  chan.  125'  w. 
and  10'  d.,  $222,012.40,  and  for  purchasing  a  narrow 
strip  of  land  at  Dardennes  Bend,  in  connection 
with  imp.  the  bayou,  $1,230,  99, 1844 

By  Lt.  Adams,  1900,  chan.  10'  x  60',  Pigeon 
Bayou  to  Atchafalaya  R.  near  Morgan  City  through 
Bay  Natchez,  Bayou  Long  and  Flat  Lake;  est., 
$52,000,  01, 1891. 

Lt.  Col.  Adams  recom.  1903,  further  protection 
to  banks  at  lock  at  est.  cost  of  $35,000,  03, 1290. 

Lt.  Col.  Adams,  1904,  recom.  protection  of  bank 
above  lock  at  est.  cost  of  $80,000,  04, 1898. 


SURVEYS. 

Au.  act  June  14,  1880;  made  by  Mai.  Stickney, 
83, 1416. 

Of  mouth  of  bayou,  with  a  view  to  connecting 
with  the  Mississippi  R.  by  locks. 

Also  of  the  bayou  and  other  connecting  streams  to 
form  the  best  route  to  Grand  Lake.  Au.  act  Aug. 
5, 1886;  made  by  Maj.  Heuer  (see  Projects),  87, 1405. 

Ex.  of  Big  and  Little  Pigeon  Bayous  made  by 
Maj.  Quinn,  1893,  93, 1819. 

Minor  surs.  made,  1900,  00,  2253. 

Of  Bay  Natchez  and  Flat  Lake,  from  Palfrey 
Place  to  mouth  of  Bayou  Godell,  01, 1891. 

Of  Plaquemine  Lock  and  R.  approach,  10, 1605. 

Maps.    90, 1766;  93,  atlas,  78;  00,  2258. 


Part  (b),  S-298    Plaquemine  Bayou,  La.     (Securing  against 
caving  at  the  mouth  of.) 


APPROPRIATIONS.! 

1889-92,      $134,000,94,1386. 
1893,  72,000,  94, 1386. 


Total, 


206,000 


ENGINEERS. 

Chief  of  Engineers.    E.,  93,  252;  94,  232. 
In  charge.    Capt.  J.  MiUis,  1891-94.    K.,  93, 
1857;  94,  1385. 
Assistant.    Wm.  Garvin.    R.,  94, 1386. 

OPERATIONS. 

1893-94.  Revetment  laid  which,  with  the 
spur  dikes,  formed  a  continuous  protection  1,400' 
below  the  site  of  the  lock,  and  1,200'  above,  with  an 
average  w.  of  400',  94, 1386. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 1857. 
Extensive  caving,  94, 1386. 

PROJECTS. 

By  Capt.  Millls,  1893,  deferring  transfer  of  the 
work  to  Maj.  Quinn  imtil  needed  repairs  and 
strengthening  had  been  accomplished,  using  mat- 
tresses and  rock  paving  for  that  purpose,  93, 1858, 
1869. 

In  1893-94,  for  constr.  continuous  revetment 
between  the  dikes  constr.,  instead  of  following  the 
preceding  constr.  plan;  est.,  $72,000,  in  addition  to 
the  funds  on  hand,  94, 1386. 

SURVEYS. 

Maps.    94, 1386. 


'  Allotments  from  app.  for  Plaquemine,  Grand  R.,  and  Pigeon  Bayous,  La. 
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Part  (c),  S-398    Plaquemine  Lock,  La.    (Operating  and  care.) 


APPROPRIATIONS.! 

1910,  $18,739.28,  10, 16C3. 

1911,  23,471.31,11,1751. 

1912,  14,706.  75,  13, 1964. 


Total,    56,917.34 
COMMERCE. 

In  1911,  126,989  t.,  13,  655. 
ENGINEERS. 

Chief   ot  Engineers.    R.,    10, 
13,  654. 

In  cliarge: 

Lt.  Col.  L.  H.  Beach,  1910-12.    R.,  10, 1608; 
1964. 
Maj.  H.  Burgess,  1911.    R.,  11, 1749. 


9;    11, 


13, 


OPERATIONS. 

1909-10.  10,000  c.  y.  dr.  from  B.  approach; 
electric-light  plant  installed;  explosion  ol  gasoline, 
10, 1608. 

1910-13.  Organiiation  of  force,  operation  and 
care  of  lock,  repairs  to  inachinery,  etc.,  and  care  of 
grounds  and  hldgs.,  11, 1749;  13, 1964. 


PHYSICAL  CHARACTERISTICS. 

Difference  of  levels  for  each  month  of  fiscal  j^ears 
1910, 1911,  and  1912,  between  Plaquemine  and  Missis- 
sippi Es.,  10, 1609;  11, 1760;  13, 1965. 

Description  of  lock,  10,  499. 


S-339       BARATARIA   BAY,    LA.,    (BRAND   PASS   TO   NEW 

ORLEANS. 


COMMERCE. 

Description,  81, 1313. 

ENGINEERS. 

Chlet  of  Engineers. 
In  charge.    Maj.  C. 

81,  1307. 


R.,  80, 146;  81, 197. 
W.  Howell,  1880-81. 


R., 


Assistant.    H.  S.  Douglas.    R.,  81, 1308. 

PLANS. 

By  Maj.  Howell,  1881,  5'  navigation.  New  Orleans 
to  Barataria  B.,  hy  removal  of  obstr.  and  dr.,  est. 


cost  for  route  No.,1,  $78,486.87,  No.  2,  $108,158.32, 81, 
1314. 

PRIVATE  (CORPORATE)  WORK. 

3  private  canals  on  routes  used  by  C,  81,  1308, 
1313;  rate  of  tolls  charged,  81, 1314. 

SURVEYS. 

By  Capt.  G.  W.  Hughes,  81, 1307. 

By  H.  S.  Douglas,  1880,  from  New  Orleans  to  Grand 
Pass,  via  Harveys  Canal  (opp.  New  Orleans), 
Bayou  Barataria,  Bayou  Rigolets,  to  Little  Lake, 
though  Little  Lake,  down  Bayou  St.  Denis  to  Bar- 
ataria Bay,  81, 1307, 1308. 


S-354 


LITTLE  LAKE,  LA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  80, 146;  81, 197. 
In  charge.    Maj.  C.  W.  Howell.    R.,  81, 1307. 
Assistant.    H.  S.  Douglas.    R.,  81, 1308. 

PLANS. 

By  Maj.  Howell,  1881,  chan.  50'  x  6',  New  Orleans 
to  Barataria. 
Boute  1.    Clearing  obstr.  from  Bayou  Barataria 


and  dr.  chan.  at  Pointe  le  Garde  and  at  head  and 
mouth  of  Bayou  St.  Denis;  est.,  $78,486,  81, 1314. 

Boute  2.  Clearing  Bayous  Barataria  and  Dupont, 
cutting  canals  at  Bayou  Dupont,  and  connecting 
Bayous  Dupont  and  Cutler;  est.,  $108,168,  81, 1314. 

SURVEY. 

Au.  act  June  14, 1880;  made,  1881,  by  Maj.  Howell, 
81, 1307. 


8-384        CHEVREUIL    BAYOU    AND    BAYOU    TIGRE,    LA. 

ENGINEERS.  SURVEY. 

Chief  of  Engineers.    R.,  91,  229.  Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 

In  charge.    Capt.  W.  L.  Fisk,  1891.  R.,  91,      risk  (R.  unfav.),  91, 1841. 
1841. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1841. 


S-409 


ANDRfi  BAYOU,  LA. 


ENGINEERS.  SURVEY. 

Chief  of  Engineers.    R.,  80, 146;  81, 197.  Au.  act  June  14,  1880,  80,  146.    Ex.  by  Maj. 

In  charge.    Maj.  C.  W.  Howell.    R.,  81,  1306.  Howell  (R.  unfav.  to  immediate  imp.),  81, 1306. 
Assistant.    H.  S.  Douglas.    R.,  81, 1306. 


1  Exp.  from  indef  appro.,  E.  and  H.  act  July  6, 1884,  as  amended  by  sec.  6,  act  Mar.  3, 1909. 


r See  pp.  14-22  fori 
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S-419 


LAFOURCHE  BAYOU,  LA. 


APPROPRIATIONS. 

1852,      S2, 500  (sur.),  act  Aug.  30. 
10,000,  78, 86. 
10,000,  79,107. 
8  6,000,80,1162. 

6,000,84,1281. 
60,000,  88,1249. 
60,000,  90,1746. 
60,000,  93,1489. 
40,000,  95, 1752. 
26,000,96,1494. 

7,500,99,1842. 

7,500,03,1333. 

7,600,  10,1624 


1878, 
1879, 
1880, 
1884, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1910, 


Total,  270,000  (less  app.  of  1862,  and  incl.  misc. , 
$266,586.17,  13, 1986). 
COMMERCE. 

C.  importance  of  tlie  bayou,  74, 766,  768;  of  coun- 
try adjacent,  74, 768;  74, 769. 

tistofobstr.,  74,  767. 

Importance  of 'tap.,  80, 1161;  84, 1281. 

Interests  affected,  86, 1269, 1274;  87, 1366. 

Increase  in  vessels  following  imp.,  88, 1249. 

Probable  reduction  of  rates  if  slack-water  naviga^ 
tion  were  adopted,  88, 1249. 

Description  of;  in  1894-96  most  of  it  was  carried 
in  flatboats,  but  when  steamboats  were  able  to  run 
through  the  rates  were  much  lower,  95, 1751. 

C.  greatly  benefited  by  imp.,  97, 1758. 

1902,  133,000±t.;  1906,  60,000±t.;  1909,  70,000±t.; 
1911, 116,000±t.    Effeotonratesnotlmown,  12,679. 

C.  can  reach  Miss.  R.  by  2  toll  canals,  18,  679. 

CONTRACTS. 

1888.    J.  H.  Gardner,  dr.,  430 o.  y.,  89, 1487. 


1895. 

95,  1762. 

1896. 
96, 1496. 

1897. 


B.  A.  Burris,  furnishing  dr.,  $64  per  day, 

H.  Camors,  furnishing  dr.,  S49  per  day; 

F.  Beck,  furnishing  dr.  to  work  16  hours 
each  day  with  2  crews,  $64.60  per  8  hours,  98. 1470. 

1899.  J.  K.  Burriss,  hire  of  dr.,  $78  per  day 
($8,592),  00,  2260. 

1900.  J.  J.  Keegan,  hire  of  dr.,  $65  per  day,  00, 
2250;  dr.,  prices  given,  01, 1888. 

1901.  J.  J.  Keegan,  dr.  and  removing  obstr.^ 
$65  per  day  of  16  hours,  01, 1889. 

1903.    J.  J.  Keegan,  dr.,  $68  per  day,  03, 1288. 

1913.  GustaveGashett,  hlreoflauneh,  S4.76per 
day;  J.  D.  Soarbrough,  hire  of  house  boat,  $2  per 
day,  18, 1985. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,66;  74,74;  78,84; 
79,107;  80,144;  81,196;  83,192;  83,211;  84,214, 
216;  85i221;  86,219;  87,182,188;  88,168;  89,196, 
202;  90,177;  91,224;  92,217;  93,242;  94,223;  95, 
248;  96,217;  97,281;  98,272;  99,323;  00,367;  01, 
386;  08,318;  03,330,641;  04,349,709;  05,359;  06, 
388;  07,403,830;  08,428;  09,465;  10,522;  11,668; 
18,  677,  687. 

In  cbarge: 

Maj.  C.  W.  Howell,  1873-81.  R.,  74, 765;  78, 613; 
79,  901;  80, 1161;  81, 1299. 

Maj.  A.  Stickney,  1881-84.  R.,  83,  1384;  83, 
1126;  84, 1280, 1291. 

Capt.  T.  Turtle,  1884-85.    R.,  85, 1408. 

Maj.  W.  H.  Heuer,  1885-87.  R,  85,  1408;  86, 
1266;  87, 1366. 

Capt.  W.  L.  Fisk,  1888-91.  R.,  88,  1248;  89, 
1485,  1531;  90, 1742. 

Maj.  J.  B.  Quinn,  1891-99.  R.,  91, 1821;  93, 1487; 
93,  1814;  94,  1356;  95,  1750;  96,  1493;  97,  1767; 
98, 1468;  99, 1842. 

Maj.  H.  M.  Adams,  1900.    R.,  00,  2249. 

Lt.  B.  M.  Adams,  1901.    R.,  01, 1887. 

Lt.  Col.  H.  M.  Adams,  1902-04.  R.,  03, 1332;  03, 
1286;  04, 1894. 


Lt.  Col.  C.  B.  Sears,  1904-06.  R.,  05,  1444;  06, 
1304. 

Col.  E.  H.  Euflner,  1907-08.  R.,  07,  1418;  08, 
1479. 

Maj.  J.  F.  Mclndoe,  08,  421. 

Lt.  Col.  L.  H.  Beach,  1908-11.  R.,  09, 1482;  10, 
1624. 

Maj.  H.  Burgess,  1911.    K.,  11, 1767. 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1984. 

Assistants; 

&.  B.  Talfor.    R.,  74,  766. 

H.  Stewart.    R.,  84, 1292. 

Lt.  O.  T.  Crosby,  86, 1408.    R.,  86, 1267. 

Lt.  E.  M.  Adams,  01, 379. 

Lt.  P.  S.  Bond,  03,  310;  03,  324. 

1st  Lt.  W.  Wflling,  09,  439. 

1st  Lt.  R.  R.  Ralston,  09,  439;  10,  489;  11,  526. 

1st  Lt.  R.  P.  Howell,  jr.,  11,  526  (Capt.)  13,  645. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  E.  B.  Talfor,  dr.  and  removal  of  snags,  stumps, 
and  wrecks,  $100,100,  74,  767. 

OBSTRUCTIONS. 

Navigation  complaintsaboutobstr., 08,1479;  (see 
Sur.,  1912). 

OPERATIONS. 

1878-79.  Wrecking-flat  built;  169  obstr.  re- 
moved from  the  chan.,  79, 901. 

1879-80.  827  snags,  stumps,  and  logs,  and  10 
wrecks  removed  by  hired  labor,  80, 1161. 

1880-81.  771  snags,  stumps,  and  logs  removed 
byhiredlabor,  81, 1299. 

1881-83.  1,283  obstr.  removed  by  hired  labor, 
83, 1384. 

1883-83.  487  obstr.  removed  by  hired  labor, 
83, 1126. 

1884-86.  Removal  of  obstr.  by  hired  labor,  85, 
1408. 

1885-86.  Completion  of  sur.  ordered  in  1882, 
86, 1266. 

1888-89,  Dr.  and  removal  of  obstr.  resumed, 
89, 1487. 

1889-90.  37,944  c.  y.  dr.;  snags,  and  flat  and 
steamboat  wrecks  removed  from  the  chan.,  90, 1743. 

1890-91.    Dr.  by  hired  labor,  91, 1822. 

1891-92.  95,984  c.  y.  dr.;  78  stumps  and  10 
wrecks  removed  from  the  chan.,  93, 1488. 

1892-93.  In  connection  with  preceding  year, 
about  117,000  c.  y.  dr.,  and  about  600  obstr.  and  29 
wrecks  removed,  93, 1815. 

1893-94.  About86,000o.  y.  dr.,  someobstr.  and 
6  wrecks  removed,  94, 1367. 

1894-95.  About  117,000  c.  y.  dr.,  600  obstr.  re- 
moved, and  16  wrecks  also  removed,  96,  1751. 

1895-96.  164,000c.  y.  dr.,  about 800  obstr.  and  4 
wrecks  removed,  96, 1494. 

1896-97.  About  136,000  c.  y.  dr.  and  some  obstr. 
removed,  97, 1768. 

1897-98.  106,000  c.  y.  dr.  and  some  obstr.  re- 
moved, most  of  the  work  being  done  by  contract, 
but  some  by  U.  S.  dr.,  98, 1469. 

1898-99.  126,005  c.  y.  dr.  and  199  obstr.,  in- 
cluding the  wrecks  of  several  coal  barges,  removed, 
99, 1842. 

1899-00.  Bars,  wrecks,  and  other  obstr.  bet. 
Donaldson ville.  La.,  and  a  point  8  m.  below  re- 
moved, 00,  2249. 

190O-01.  93,319  c.  y.  dr.  (mainten.);  snags  and 
wrecks  removed,  01, 1888. 

1901-03.  66,919  c.  y.  dr.  under  contract 
(tnainten.);  snags  and  wrecks  removed.  03, 1332. 

1903-03.  49,380  c.  y.  dr.  (mainten.);  snags  and 
obstr.  removed,  03, 1287. 

1911-13.  9  abandoned  barges,  1  old  boiler,  and 
23  snags  removed,  13, 1984. 


1  Ex.— R.  (unfav.)  Oct.  8, 1845.    Sur.— R.  Feb.  12, 1853;  est.,  $31,600.    (H.  D.  482, 56th,  2d.) 

2  $500  to  be  applied  to  removal  of  p.  at  Donaldsonvllle,  81, 387. 
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PHYSICAL  CHABACTERISTICS. 

Causes  of  crevBsses,  74, 767. 

Contmued  raising  of  levees  necessary,  74,  767, 
769. 

Action  of  floods  In  bayous,  86, 1271. 

High-water  slopes,  86, 1272. 

Sediment,  86,1273. 

Description  ot,  93, 1814;  9S,  1751. 

During  8  months  in  the  year,  when  the  Mississippi 
Is  high,  the  bayou  is  navigable  by  the  largest  SS., 
but  during  extreme  1.  w.  navigation  is  entirely 
suspended,  even  for  flatboats  drawing  over  2',  93, 
1814. 

Subject  to  shoaling,  which  makes  dr.  slow  and 
unsatisfactory,  93, 1814;  94, 1357;  95, 1751. 

Prior  to  1902,  B.  L.  an  outlet  of  Miss.  E.,  head  of 
Donaldsonville,  80  m.  above  New  Orleans;  in  1902 
au.  to  close  it  granted.  (See  Private  work.)  From 
Miss,  to  mouth  in  Gulf  of  Mexico,  107  m.;  w. 
75'-150',  IS,  677. 

FLANS.    (See  Estimates  and  Projects.) 

By  R.  B.  Talfor,  dr.  and  removal  of  snags, 
stumps,  and  wrecks,  to  give  a  3'  chan.  from  Parrs 
Canal  to  Donaldsonville,  74,  767.  For  the  constr. 
of  a  lock  at  the  head  of  the  bayou,  and  converting 
itinto  a  tidewater  canal,  74,  768. 

By  Maj.  Howell.  1.  Constr.  of  lock  and  dam  at 
head  of  bayou.  2.  See  Proj.,  74,  769.  Compari- 
son of  diflerent  plans,  74,  769,  770. 

PRIVATE  WORK. 

Sec.  of  War  grants  permission,  under  au.  act 
June  13, 1900,  for  constr.  of  dam  by  the  Atchafalaya 
Basin  and  Lafourche  Basin  levee  boards,  of  La. 
to  close  bayou  head  with  a  dam  for  2  yrs.  6  mos 

E ending  construct,  of  a  lock  there  by  the  levee 
cards,  13,  678;  at  their  expense,  03,  641;  04,  709; 
07,  830;  09, 1483. 

Time  extended  twice,  to  Jan.  1, 1910;  lock  plans 
appro  v.,  but  because  of  cost,  new  lock  plans  made 
to  come  under  resources  of  boards,  13,  678. 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Howell,  1879,  relief  of  flood  gorge  by  re- 
moving stumps  and  snags  Thibodaux  to  Parrs 
Canal;  est.,  110,000,  74,  769,  770.  For  dr.  Upper 
Bayou  to  4',  79,  901;  81, 196. 

By  Capt.  Turtle,  1884,  continuation  of  the  proj. 
of  1879  from  the  point  where  work  was  suspended, 
1883. 

In  1889  operations  were  continued  under  Maj. 
Heaer's  proj.  of  1886  for  the  imp.  of  Bayou  La- 
fourche by  lock  at  Donaldsonville  to  connect  with 
the  Mississippi  E.^  converting  the  bayou  into  a 
salt-water  canal,  with  dr.  in  the  bayou  to  form  a 
chan.  5'  x  76';  est.,  $450,000,  with  an.  mainten.  of 
S8,000,  86, 1267,  1274, 1275;  87, 1366;  93, 1488. 

By  Maj.  Quinn,  1896,  modifying  proj.  of  1886  for 
look,  etc.,  to  provide  for  holding  that  proj.  in  sus- 
pension and  for  restricting  operations  to  mainten. 
by  dr.;  est,,  125,000  an.,  97, 1758. 

By  Maj.  Quinn,  1899,  subproj.  to  expend  the  app. 
of  1899  to  maintain  l.-w.  navigation,  with  dr., 
99, 1842. 

Proj.  further  modified,  1900,  to  jiermit  expend, 
remaining  money  on  dr.  to  maintam  flatboat  navi- 
gation during  1.  w.,  00,  2249. 

At  1912,  proj.  held  to  be  mainteut  of  5'  x  75'  chan. 
at  1.  w.  and  lock  constr.  of  levee  boards,  13,  678. 

See  Private  work. 


SURVEYS. 

By  R.  B.  Talfor,  1873-74.    R.,  74,  766. 

Au.  act  Aug.  2,  1882,  84,  216;  made  by  Capt. 
Stickney,  1883,  84,  1291.  Line  of  levels  incom- 
plete, 84, 1292;  completed,  86, 1266, 1268. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Fisk,  89, 1531. 

Sur.  to  locate  drainage  ditches  and  to  place 
responsibility  for  obstrs.,  13,  679. 

Ex.  and  sur.  au.  act  Feb.  27,  1911,  for  20'  at 
mouth,  13, 687. 

Maps.    86, 1268. 


S-M5 


TERREBONNE  BAYOU,  LA. 


APPROPRIATIONS. 

1880,     $10,000,80,1158. 


1881,' 
1882, 
1886, 
1888, 
1905, 
1910, 


8,800,81,1299. 
7,000,83,1384. 
10,000,  86, 1265. 
3,000,88,1251. 

10,  0001,  „     1K97 

25;ooor*>'  i''^'^- 


Total,    73,800  (less  Sl,736.17  reverted  to  Treas., 
$72,063.83,  13, 1988). 
COMMERCE. 
Advantages  to  C.  from  imp.,  84,  1280;  85,  1408. 
Amount  of  C.  benefited,  85, 1407. 
Unimportant,  93, 1846. 

CONTRACTS. 

H.  A.  Peeler,  constr.  of  dr.  hull,  $5,649,  83,  1383. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  143,  146;  81, 195; 
83,  192;  83,  210;  84,  214;  85,  221;  86,  219;  87, 
182;  88,  169;  89,  197,  202;  90,  178;  91,  224,  229; 
93,  218;  93,  243,  251;  94,  223;  95,  249;  09,  469; 
10,  525;  11,  562;  13,  682. 

In  charge: 

Maj.  C.  W.  Howell,  1879-81.  B.,  80,  1158,  1179; 
81  1297. 

Maj.  A.  Stickney,  1881-84.  B.,  83,  1382;  83, 
1125*  84, 1279. 

Capt.  T.  Turtle,  1884-85,  85, 1407. 

Maj.  W.  H.  Heuer,  1885-87.  B.,  85,  1407;  86, 
1264;  87, 1367,  1396. 


Capt.  W.  L.  Fisk,  1888-92.  R,  88,  1260;  89, 
1488, 1608;  90, 1745;  91, 1843. 

Maj.  J.  B.  Quinn,  1891-92.  B.,  91,  1823;  93, 
1490;  93, 1817, 1845;  94, 1360;  95, 1753. 

Col.  E.  H.  BufEner,  09,  439. 

Lt.  Col.  L.  H.  Beach,  1910,  and  1912-.  B.,  10, 
1626;  13, 1987. 

Maj.  H.  Burgess,  1911.    B.,  11, 1769. 

Assistants: 

W.  H.  Hoffman.    B.,  80, 1179. 

Lt.  O.  T.  Crosby.    R.,  87, 1396;  91, 1844. 

P.  H.  Thomson.    R.,  93, 1846. 

OPERATIONS. 

1880-81.  7J  m.  of  chan.  below  Houma  d.  by 
hired  labor  and  use  of  hired  dr.,  81, 1298. 

1881-83.  8i  m.  of  chan.  38'  to  40'  w.  and  4'  d. 
obtained  by  hired  labor  and  use  of  hired  dr.;  constr. 
of  dr.  hull  by  contract,  83, 1382. 

1883-83.  4  m.  of  chan.  6'  x  40'  obtained  by 
hired  labor  and  use  of  U.  S.  dr.,  83, 1125. 

1886-87.    164,165  c.  y.  dr.  by  U.  S.  dr.,  87, 1367. 

1909-10.  5  piling,  126  large  trees,  and  a  number 
of  smaller  obstr.  removed,  and  attempt  made  to 
remove  mass  of  obstr.  grass,  cane,  etc.,  10, 1626. 

1910-11.  removal  of  trees  and  restoration  of 
chan.  depths  in  progress,  11, 1769. 

PHYSICAL  CHARACTERISTICS. 

Bayou  11'  w.  at  upper  end  of  imp.,  81, 1298. 

Description  ot,  93, 1817. 

Permanent  imp.  doubtful  on  account  of  the 
formation  of  shoals  from  the  silt  that  finds  its  way 
into  the  bayou,  93, 1817. 


i  Dr.  hull  built  in  1881  from  joint  app.  of  Bayous  Terrebonne  and  Black,  83, 1382. 


rSeepp.  14-22  fori 
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Description  of.  District  examined,  1892,  possess- 
ing value  only  as  a  part  ot,  and  as  a  connecting  link 
in  system  of  tidewater  canals  from  Mississippi  to 
Berwick  B.  and  beyond,  93, 1846. 

Comparative  distances,  New  Orleans  to  Ber- 
wick B.,  93, 1847.  ^      ^ 

Bayou  greatly  obstr.  by  trees,  logs,  etc.,  due  to 
severe  storm  in  1909, 10,  526. 

PROJECTS. 

By  Maj.  Howell,  1879,  1.  w.  chan.  4'  d.,  Houma 
to  a  point  about  20  m.  below,  by  removal  of  over- 
hangmg  trees  from  the  right  bank  and  the  dr.  of 
shoal  areas;  est.,  $18,800,  80,  1158,  1179,  H80.  In- 
creased tor  dr.,  $15,000,  81,  1298.  Increased  tor 
dr.,  $6,000,  83,  1383;  87,  1367.  Work  not  con- 
sidered permanent,  80, 1158;  83, 1383;  87, 1368. 

In  1887  the  proj.  for  imp.  of  bayou  completed; 
cost,  $35,000— $3,000  within  the  est.,  90,  1746;  98, 
1490.  „ 

Act  June  26, 1910,  au.  chan.  6'  d.  from  Houma  to 
d.  w.;  est.,  $60,000'  (see  Surveys,  1907),  10,  526. 


SURVEYS. 

Au.  act  Mar.  3, 1879,  79, 112;  80, 145.  Ex.  made 
by  Maj.  Howell  1879,  80, 1179. 

From  Houma  to  Thibodeaux,  au.  act  Aug.  6, 
1886;  made  by  Maj.  Heuer  (B.  unlav.),  87, 1396. 

Ex.  of  the  bayou  above  Houma  au.  act  Aug.  11, 
1888;  made,  1889,  by  Capt.  Fisk  (R.  imfav.),  89, 
1508.  ^^.^  ^ 

Ex.  of  bayou  from  Houma  to  Thibodeaux  au. 
act  Sept.  19,  1890;  made,  1890,  by  Capt.  Fisk  (R. 
unfav.),  91, 1843.  ^      ,     . 

Ex.  with  view  to  opening  shorter  and  safer  m- 
land  waterway,  Mississippi  Valley,  via  Berwick 
B.,  to  Texas  and  Mexico,  au.  act  July  13,  1892; 
made,  1892,  by  Maj.  Quinn  (R.  unfav.),  ^3, 1845. 

Pre.  ex.  au.  act  Mar.  2,  1907,  with  view  to  secur- 
ing 6'.  B.  by  Col.  Ruflner,  July  13  and  Nov.  29t 
1907;  est.,  $50,000,  provided  any  needed  land  be 
deeded  to  U.  S.  free,"  09,  -469. 

Maps.' 


S-455 


LITTLE  CAILLOU  BAYOU,  LA. 


ENGINEERS. 

Chief  ol  Engineers.    B.,  80, 146;  81, 197;  82, 
193. 
In  charge.    Maj.  A.  Stiokney.    R.,  83, 1412. 
Assistant.    H.  S.  Douglas.    B.,  83, 1413. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  83, 1413. 


PLANS. 

By  Maj.  Stickney,  1882,  w.  dr.  chan.  from  Bou- 
dreaux's  Canal  to  24  m.  above  that  point,  for  a 
further  distance  of  4  m.,  4'  x  30',  together  with 
removing  of  obstr.;  est.,  $7,392,  83, 1414. 

SURVEY. 

Au.  act  June  14,  1880,  80,  146;  made  by  Maj. 
Stickney,  1882,  83, 1412. 


S-466 


GRAND  CAILLOU  BAYOU,  LA. 


ENGINEERS. 

Cliiel  ot  Engineers. 


R.,  80, 146;  81, 197;  83, 


In  charge.    Maj.  A.  Stickney.    R.,  83, 1410. 
Assistant.    H.  S.  Douglas.    R.,  83, 1411. 

PHYSICAIi  CHARACTERISTICS. 

Description  of,  83, 1411. 


PLANS. 

By  Maj.  Stickney,  1882,  chan.  4'  x  30',  junction 
of  Bayou  Pelton  to  Woodlawn  plantation,  5  m., 
and  removing  trees  and  other  obstr.  to  junction  of 
Bayou  du  Lac;  est.,  $10,208,  83, 1412. 

SURVEYS. 

Au.  act  June  14,  1880,  80,  146;  made  by  Maj. 
Stickney,  1882,  83, 1410. 


S-490  (a)       ATCHAFALAYA  BAY  AND  RIVER,  LA. 


APPROPRIATIONS. 

1910,  $540,000,  10, 1627. 

COMMERCE. 

Important,  71,  68,  557;  74, 74,  775,  776. 

Tributary  to  the  imp.,  86, 1432, 1434, 1439. 

Large  falling  off  attributed  to  shortage  of  crops, 
00, 2284. 

Traffic,  1911,  58,630  t.,  13,  1990.  Opening  of 
chan.  caused  substantial  reduction  in  rates,  13, 684. 

CONTRACTS. 

1910.  Atehafalaya  Bay  Ship  Channel  Co., 
constr.  chan.,  $600,000,  and  maintaining  chan.  for 
3  years,  $30,000,  11, 1771. 

ENGINEERS. 

Chief  of  Engineers.    B.,  71,  67;  73,  66;  74, 

74;  80, 146;  81, 197;  83, 193;  84,  216;  85, 226;  89, 
202;  97,  291;  00,  383;  10,  527,  629;  11,  563;  13, 


In  charge: 

Capt.  C.  W.  Ho-weU,  1870-82;  71,  67;  73,  66;  74, 
74.    E.,  71,  664;  74,  771;  (Maj.)  83, 1394. 

Maj.  A.  Stickney,  1882-85.  B.,  83,  1393;  84, 
1286. 

Capt.  T.  Turtle,  1885.    E.,  85, 1436. 

Maj.  W.  H.  Heuer,  1885.    B.,  85, 1432. 

Capt.  W.  L.  Fisk.    B.,  89, 1610. 

Maj.  J.  B.  Quinn,  1897-1900.  E.,  97,  1779;  00, 
2283. 

Maj.  H.  M.  Adams,  1900.    B.,  00,  2284. 

Lt.  Col.  L.  H.  Beach,  1910.    R.,  10, 1627. 

Maj.  H.  Burgess,  1911.    R.,  11, 1771. 

Lt.  Col.  L.  H.  Beach,  1912-.    13, 1989. 

Assistants: 

G.  Dyes,  71, 67.    E.,  71,  565. 

F.  P.  Leavenworth.    B.,  74,  771. 
Lt.  O.  T.  Crosby.    B.,  85, 1436. 
J.  L.  Brownlee.    E.,  97, 1780. 
P.  H.  Thomson.    E.,  00, 2286. 
Capt.  B.  E.  Ealston,  10,  526. 
1st  Lt.  E.  P.  Howell,  jr.,  10,  626. 


1  H.  D.  1163,  60th,  2d. 
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ESTIMATES. 

By  G.  Dyes,  chan.  12'  x  100',  8104,800;  12'  x  160' 
1122,300;  12'  X  200',  $140,300,  71,  654. 

By  Capt.  Howell,  removing  obstr.  to  CourtaWeau 
Bayou,  814,000,  74,  776. 

OPERATIONS. 

1910-11.  49,300  1. 1.  of  Chan,  compieted,  6,184,- 
323  G.  y.  of  material  having  been  removed,  incl. 
that  previously  dr.  in  the  14'  ehan.,  11, 1771. 

1911-ia.  34,850  1.  f.  Chan,  completed,  1,309,183 
c.  y.  material  having  been  removed,  incl.  that 
previously  dr.  in  14'  chan.,  13, 1989. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  74,  771,  772,  773;  83,  1395;  97, 
1780;  00,  2286;  10,  627. 

Table  of  distances,  etc.,  74,  771,  772. 

Chan.,  beginning  about  3  m.  outside  of  the  R. 
mouth  and  extending  through  the  B.  to  d.  w.  in 
the  Gulf,  about  12§  m.;  average  w.,  100';  ds.,  7' 
and  10';  the  latter,  for  one-flfth  of  the  distance, 
created  before  1896  by  Morgan  Steamship  Co.,  97, 
1780. 

Winds  and  tides,  00,  2286. 

Max.  dr.  increased  from  7'  to  20'  at  1.  w.  to  Morgan 
City. 

PLANS. 

1874.  Of  F.  P.  Leavenworth,  to  remove  snags 
trees,  etc.,  chan.  to  mouth  of  the  Courtableau,  60 
m.,  74,  775,  776. 

PRIVATE      (CORPORATE     AND      STATE) 
WORK. 

E.  formerly  cleared  of  logs  by  La.,  83, 1396. 

Morgan's  Steamship  Co.  excavated,  1870-74,  a 
12'  Chan,  from  d.  w.  m  Atchafalaya  K.  to  the  12' 
contour  in  the  Gulf  of  Mexico,  71, 68,  554;  00,  2286. 

Two  different  Chans.,  12'  and  14',-  dr.  through 
A.  Bay  by  private  parties;  &st  has  deteriorated, 
13,  683. 

PROJECTS. 

In  1882  Maj.  Sticlmey  reported  the  imp.  so  inti- 
mately connected  with  the  Mississippi  that  no 


recom.  could  be  made  until  the  Mississippi  R. 
Commission  should  act,  83,  1410.  Concurred  m, 
1885,  by  Mai.  Pleuer,  85, 1435.. 

In  1884  Capt.  Turtle  submitted  an  est.  of  $20,000 
for  provisional  work,  85, 1433. 

Ifoj.  Adams  est.,  1900,  $1,939,399.08  to  make  the 
desired  imp.,  00,  2285. 

By  Lt.  Col.  Beach,  1910,  chan.  200'  x  20',  mouth 
of  E .  to  Gulf  of  Mexico;  est. ,  $630,000,  incl.  mainten. 
for  3  yrs.,  and  $10,000  for  inspection  and  superin- 
tendence by  the  U.  S.,i  10,  527,  629. 

SURVEYS. 

By  G.  Dyes,  1870,  71,  67,  556. 

Ordered  from  mouth  of  Bed  E.  down  the  Atcha- 
falaya to  Brashear,  1873,  73,  66;  completed  by 
F.  P.  Leavenworth,  1874,  74,  74,  771. 

Under  direction  of  Mai.  Howell,  E.  from  Ber- 
wick B.  to  mouth  of  Red  B.,  1880,  83, 1394. 

By  Capt.  Turtle,  1885,  E.  from  Berwicks  B.  to 
Bed  E.  (R.  fav.),  85, 1432. 

Ex.  of  E.  au.  act  Aug.  11,  1888;  made,  1888,  by 
Capt.  Fisk  (R.  untav.),  89, 1610. 

Ex.  to  ascertain  the  nature  and  character  of  the 
chan.  through  the  B.  and  its  value  to  the  U.  S.,au. 
act  June  3,  1896;  made,  1897,  by  Maj.  Quinn  (R. 
unfav.),  97, 1779. 

Ex.  and  sur.  of  Atchafalaya  B.  from  the  mouth 
of  Atchafalaya  r .  to  d.  w.  in  the  Gulf  of  Mexico 
with  a  view  to  chan.  12'  d.  m.  1.  w.,  200'  w.,  with 
an  est.  of  cost,  au.  act  Mar.  3,  1899;  ex.,  1899,  by 
Maj.  Quinn  (R.  far.);  sur.,  1900,  by  Maj.  Adams 
(R.  unfav.;  see  Projects),  00,  2283,  2284. 

R.  by  BERH.,  Sept.  8,  1908,  requested  by  E. 
and  H.  Comm.  to  review  sur.  of  1900  (see  pp.  2283, 
2284,  A.  E.  1900)  and  report  any  change  in  physical 
conditions.  Atchafalaya  Bay  Ship  Channel  Co. 
has  constr.  a  chan.  14'  x  126',  and  offers  to  enlarge 
to  20'  X  200'  if  U.  S.  will  reimburse  theiro  rig.  expend, 
of  $150,000.  New  proposed  ehan.  20'  x  200'  will 
cost  $500,000,  with  mamten.  at  $10,000  per  an.  for 
not  to  exceed  3  years.  2 

Ex.,  Morgan  City  to  Gulf  of  Mexico,  au.  act  Mar. 
3,  1909;  made,  1909;  by  Lt.  Col.  Beach's  Rs.  dated 
1909 and  1910;  est.,  $630,000'  (see  Projects),  10,  529. 

Maps.    18, 1989. 


S-499 


BLACK  BAYOU,  LA.' 


APPROPRIATIONS. 

1881,  $10,000,81,1289. 

1882,  10,000,83,1380. 
1884,         6,000,84,1277. 


Total,    26,000 

COMMERCE. 

Local,  85, 1402;  86,  1262;  87, 1370. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  80, 146;  81, 196, 197; 
83,  191;  83,  209;  84,  213;  86,  219;  86,  217;  87, 
183;  91,  229. 

In  charge: 

Maj.  C.  W.  Howell,  1880-81.    R.,  81, 1288. 

Maj.  A.  Stickney,  1881-84.  R.,  83,  1379;  83, 
1120;  84, 1276. 

Capt.  T.  Turtle,  1884-85.    R.,  85,  219. 

Maj.  W.  H.  Heuer,  1886-87.  R.,  85,  1400;  86, 
1261;  87, 1368. 

Capt.  W.  L.  Fisk,  1888-91.  R.,  88,  1251;  91, 
1846, 1860. 

Assistant.    H.  S.  Douglas.    R.,  81, 1289. 

OPERATIONS.    (AU  operations  by  hired  labor.) 
1881-83.    Dr.  hull  built  from  joint  apps.  of 


Black  and  Terrebonne  Bayous,  83,  1380;  83,  209. 

1883-83.  21,000  c.  y.  removed  by  US.  dr.;  161 
logs  and  2  wrecks  removed,  83, 1120. 

1883-84.  168,403  c.  y.  material,  766  logs,  and  3 
wrecks  removed  by  U.  S.  dr.,  84, 1276. 

1884-85.    Dr.  by  U.  S.  dr.,  85, 1401. 

1886-86.    Repair  of  U.  S.  dr.,  86,  .1263. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 1401;  88, 1251. 

PROJECTS. 

By  Maj.  Howell,  1881,  for  cleaning  the  bayou  of 
obstr.  and  dr.  a  chan.  59'  w.  and  6'  d.  (from  Bayou 
Cane  to  Tigerville,  24  m.;  est.  cost,  $47,620,  81, 
1288  1292. 

Increased  in  1885  to  $81 ,000,- 85, 1402;  87, 1369. 

In  1887  Maj.  Heuer  considered  the  Imp.  of  the 
bayou  local  in  its  benefits,  87, 1370. 

SURVEYS. 

Au.  act  June  14,  1880,  80,  146;  made  by  Maj. 
HoweU,  1881,  81, 1288. 

Ex.  of  Black  Bayou  to  connect  with  Terrebonne 
Bayou  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Fisk  (R.  unfav.),  91, 1846. 


IH.  D.669,  61st,2d. 
>  R.  and  H.  Comm.  Doc,  17,  61st,  2d. 

8  This  is  distinct  from  Black  E.,  La.,  which,  being  formed  by  junction  of  Ouachita,  Tensas,  and  Little  Ra 
at  Trinity,  La.,  enters  Bed  E.  near  the  latter's  mouth. 


rSee  pp.  14-22  for"] 
L explanations,  etc.J 
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S-502 


BERWICK  BAY,  LA. 


ENGINIIERS. 

Cmel  ol  Engineers.    K.,  91,  229, 1847. 

In  charge.    Capt.  W.  L.  Fisk.    B.,  91, 1848. 


StJBVET. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Fisk  (B.  untav.),  91, 1848. 


S-524 


GROSSETETE  BAYOU,  LA. 


APPBOPBIATIONS. 

1912,  $18,000,  13, 1990. 

COMMEBCE. 

Description  of,  97, 1781. 

No  C.  at  present  other  than  the  handling  of  logs 
or  timber  by  small  craft  at  h.  w.,  04, 1925. 

ENGINEEBS : 

Chief  ol  Engineers.    B.,  97,  292;  04,  365;  12, 
686,  687. 

Boards.    BERH.  concurs  in  Lt.  Col.  Adams's 
opinion  on  undesirability  of  imp.,  04, 1925-26. 

In  charge; 

Mai.J.B.Quinn,  1896-97.    B.,  97, 1781. 
Lt.  Col.  H.  M.  Adams,  1904.    B.,  04, 1924. 
Lt.  Col.  L.  H.  Beach,  1912.    B.,  IS,  1990. 

Assistants: 

P.  H.  Thomson.    B.,  97, 1782. 
J.I.  Conklin.    E.,  04, 1927. 
Capt.  K.  P.  Howell,  jr.,  13,  645. 

OBSTBUCTIONS. 

4  bridges  obstructed  navigation,  1896,  97, 1782. 


PHYSICAL  CHABACTEBISTICS. 

Description  of;  a  fine  stream,  80'  to  100'  w.,  with 
an  average  d.  of  10'  at  1. 1.,  1896,  97, 1782. 

Navigable  for  30  m.  from  junction  with  Bayou 
Plaquemine  to  Livonia,  parish  of  Pointe  Coupee, 
04, 1925. 

One  of  the  most  important  waterways  of  the 
Atchafalaya  Basin,  lying  between  that  stream  and 
Miss.  H.  Extends  sse.  to  Bayou  Plaquemine, 
which  it  enters  7±  m.  from  Miss.  R.,  after  a  course 
of  40±  m.,  13,  686. 

PEOJECT. 

All.  act  July  25,  1912,  for  removing  snags  and 
trees,  and  dr.  ehan.  5'  x  60',  mouth  to  above  Mel- 
ville; est.,  118,000,  and  1500  an.  mainten.,'  13,  686. 

SUBVETS. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Maj. 
Quinn  (B.  lav.),  97, 1781. 

Pre.  ex.  au.  act  June  13,  1902.  B.,  Lt.  Col. 
Adams,  Sept.  20,  1902  (unfav.),'  04,  365, 1925. 

Pre.  ex.  au.  act  June  25,  1910,  source  to  Bayou 
Plaquemine.  Bs.,  Lt.  Col.  Beach,  May  17  and 
Oct.  10,  1911>  (see  Projects),  13,  687. 


S-563 


BAYOU  BOEUF,  LA. 


COMMEBCE. 

None;  bed  of  stream  filled  with  logs  and  drift, 
badly  obstr.' 

ENGINEEBS. 

Chief  of  Engineers.    B.,  10,  529. 

In  charge.    Lt.  Col.  L.  H.  Beach,  10,  489. 


SUBVETS. 

Pre.  ex.  au.  act  Mar.  3,  1909.    B.  by  Lt. 
Beach,  June  19, 1909  (unfav.),*  10, 629. 


Col 


S-573 


DES  GLAISES  BAYOU,  LA. 


COMMEBCE. 

Benefit  of  imp.,  80, 1176,.  1178. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  80, 145;  89,  202;  91, 


In  charge: 

Maj.  Howell.    E.,  80, 1176. 

Capt.  W.  L.  Fisk.    E.,  89, 1512;  91, 1854 

Assistant.    H.  S.  Douglas.    E.,  80, 1176. 

PLANS. 

By  Maj.  Howell,  1879,  imp.  bayou,  removing 
trees,  logs,  and  brush;  est.,  S9,540. 


The  bayou  not  susceptible  of  permanent  imp., 
80, 1176, 1178. 

In  1890,  after  ex.  for  clearing  the  bayou  of  obstr. 
from  the  Atchafalaya  K.  to  Cottonport,  Capt.  Fisk 
est.  imp.  at  $2,500,  91, 1865 

PHYSICAL  CHABACTEBISTICS. 

Bayou  described,  80, 1176. 
Description  of,  89, 1512. 

SUBVETS. 

Au.  act  Mar.  3, 1879;  made  by  Maj.  Howell,  1879, 
79, 112;  80, 1176. 

Ex.  for  slack-water  navigation  au.  act  Aug.  11, 
1888;  made,  1889,  by  Capt.  Fisk  (B.  unfav.),  89, 
1512. 

Maps.    89, 1512. 


1 H.  D.  348, 62d,  2d. 


s  H.  D.  245,  58th,  2d. 


8  H.  D.  409, 61st,  2d. 
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S-579 


ROUGE  BAYOU,  LA. 


ENGINIIERS. 

CMet  ot  Engineers.    R.,  87, 188. 

Itl  di.3ii?Gr6  * 

Mai.  W.  H.'Heuer,  1887.  R.,  87, 1393. 

Lt.  O.  T.  Crosby,  1887.  R.,  87, 1393. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  87, 1393. 

SURVEY. 

Ex.  au.  act  Aug.  6,  1886;  made,  1886,  by  Maj. 
Heuer  (B.  untav.),  87, 1393. 


S-585 


COURTABLEAU  BAYOU,  LA. 


APPROPRIATIONS. 

1880,  $7,500,80,1160. 


1881, 
1884, 
1886, 
1888, 
1890, 
1894, 
1896, 
1899, 


7,500,  81,1294. 
4,000,  84, 1279. 
5,000,  86,1264. 
5,000,  88, 1256. 
2,200,90,1749. 
5,000,95,1762. 
2,500,  96,1503. 
20,000,  99, 1847. 


Total,  68,700 
COMMERCE. 


Beneflt  from  work  done,  83, 1124 

Tormage,1890,  36,000 1.;  1893, 16,000 1. ;  1896,2,000 
t.,  03,  322. 
CONTRACTS. 

Plant,  old  and  unserviceable,  sold  by  auction  in 
1S93,  93, 1823. 

1895.  I'.  Ottendorfer,  hire  of  steamboat,  S45.60 
per  day,  95, 1762. 

1899.  J.  £.  Crusel,  removing  raft,  $17,500,  and 
constr.  log  boom,  $685,  99, 1848. 

1901.    John  J.  Keegan,  removing  obstr.,  $1,800, 
01, 1898. 
ENGINEERS. 

Cblef  of  Engineers.  R.,  80, 145;  81, 195;  83, 
191;  83,  210;  84,  213;  85,  220;  86,  218;  87,  184; 
88,  170;  89,  198;  90,  179;  91,  225;  93,  219;  93, 
244;  94,  225;  95,  261;  96,  219;  97,  283;  98,  274; 
991  326;  00,  371;  01,  389;  03,  322;  03,  334;  08, 
431;  10,529;  11,666;  13,687. 

In  cbarge: 

Maj.  C.  W.  Howell,  1879-81.  R.,-80, 1160,  1169; 
81  1293 

Maj.  A.  Stiokney,  1881-84.  R.,  83,  1380;  83, 
1121;  84,1277. 

Capt.  T.  Turtle,  1884-85.    R.,  86, 1403, 1405. 

Maj.  W.  H.  Heuer,  1886-87.  R.,  85,  1403;  86 
1263;  87,1375. 

Capt.  W.  L.  Bisk,  1888-Sl.  R.,  88,  1264;  89, 
1491;  90,1747. 

Mai.  J.  B.  Quinn,  1891-99.  R.,  91,  1826;  93, 
1600;  93,  1821;  94,  1366;  96,  1760;  96,  1501;  97, 
1762;  98, 1474;  99, 1847. 

Mai.  H.  M.  Adams,  1900.    R.,  00, 2259. 

Lt.  E,  M.  Adams,  1901.    R.,  01, 1898. 

Lt.  Col.  H.  M.  Adams,  1902-03.  R.,  03,  1340; 
03, 1295. 

Col.  E.  H.  Kuflner,  08, 421. 

Lt.  Col.  L.  H.  Beach,  1910-11.    10,  489;  11,  626. 

Mai.  H.  Burgess,  1911.    11, 526;  13, 645. 

Lt.  Col.  L.  H.  Beach,  1912-.    13, 645. 

Assistants: 

H.  C.  Collins.    R.,  80,  1170;  81,  1294;  83,  1122; 
84, 1278;  85, 1404. 
Lt.  O.  T.  Crosby.    R.,  87, 1376. 
Capt.  E.  E.  Ealston,  11, 526. 
lstLt.E.  P.  Howell,  jr.,  11,626;  (Capt.)  13,645. 

OPERATIONS. 

1881-83.    Closure    of    run-out.     Bayou    Big 


Fordoche,  by  brush,  timber,  and  clay  dam,  built 
by  hired  labor;  also  choking  other  run-out  bayous 
by.  felled  trees,  83, 1381 

1883-83.    Closure   of  run-out.    Bayou   Little 

Fordoohe,  with  dam,  built  by  hired  labor;  d.  of 

water  on  Little  Devil  Bar  increased  3',  83, 210, 1123. 

1884-86.    Constr.  of  quarter  boat  and  flatboat 

with  pile  driver  attached,  86, 1403. 

1885-86.  Dams  at  Little  and  Big  Fordoche 
rebuilt  by  hired  labor.  86, 1263. 

1886-87.    Dams  in  progress  at  outlets  of  Bayou 

English,  and  repairs  made  to  other  dams,  87, 1375. 

1887-88.    Lepairs  to  old  dams  in  the  Big  and 

Little  Fordoche,  and  new  dam  begun  in  Bayou 

English,  88, 1255 

1889-90.    Broken  dams  in  Bayous  Manizelle, 
Engiish,  and  Fordoohe  repaired  with  sheet  piling, 
90  1749. 
1890-91.    Repairs  to  plant,  91, 1827. 
1891-98.    Eepairs  to  dams  at  Cane,  Manizelle, 
and  Big  Fordoche  Bayous,  93, 1501. 

1895-96.  Several  bayous  closed  and  efforts 
made  to  clear  obstructing  raft  of  logs  from  the 
stream,  96, 1602. 

1899-00.    Log  boom  constructed  and  raft  re- 
moved, 00, 22,m 
1900-01.    Obstr.  removed  from  ohan.,  01, 1898. 

PHYSICAl  CHARACTERISTICS. 

Description  ot,  80, 1170;  81, 1295;  93, 1821. 

Little  Devil  Bar,  at  the  entrance  to  the  bayou, 
an  obstr.  to  navigation,  96, 1762. 

In  1896  Chan,  obstr.  and  traffic  completely 
blocked  by  a  raft  of  logs  that  came  in  from  the. 
Atchafalaya,  96, 1502;  97, 1762. 

PROJECTS. 

By  Maj.  Howell,  1880,  to  imp.  l.-w.  navigation, 
Port  Barre  to  Atchafalaya,  by  removal  of  obstr., 
closing  run-out  bayous,  and  constr.  of  a  needle 
dam  and  lock  4  m.  above  Port  Barre;  est.,  $40,000, 
80, 1160. 

In  1883  Maj.  Stiokney  increased  the  previous  est. 
by  $38,600,  to  provide  for  masoiuy  lock  walls  in- 
stead ot  timber  constr.  previously  proposed,  83, 
1122, 1124;  86, 1403. 

In  1884  Capt.  Turtle  proposed  that  all  other  work 
be  held  in  abeyance  until  the  bayous  on  the  s.  side 
of  Bayou  Courtableau  were  closed:  est.,  $16,000, 
85, 1404, 1406;  86, 219.  . 

By  Maj.  Quinn,  1894,  repair  of  dams  across 
several  bayous  and,  it  funds  permitted,  closing  of 
several  small  bayous,  95, 1762. 

By  Maj.  Quinn,  1899.  to  place  a  floating  log  boom 
across  the  mouth  of  the  bayou  to  prevent  the  en- 
trance of  drift  from  the  Atchafalaya,  and  to  remove 
the  raft  so  as  to  restore  navigation,  99, 1847. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1879,  80,  146,  1169;  R.  by 
Maj.  Howell,  1880.79, 112;  80, 1169. 

Sur.  by  H.  C.  Collins,  1880,  81, 1293. 

Pre.  ex.,  to  gain  12',  au.  act  Mar.  2,  1907;  B., 
Col.  Euftner,  July  13,  1907  (unfav.).i  08, 431. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909  (Bs.  to 
come),  10, 629;  11,566;  13,687. 


'  H.  D.  478,  60th,  let. 


rSoe  pp.  14-22  for"! 
L  explanations,  etc. J 
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S-593 


COCODRIE  BAYOU,  LA. 


ENGIMXERS. 

Chief  of  Engineers.    R.,  91,  229;  10,  529. 

In  cbarge: 

Capt.  W.  L.  risk.    B.,  91, 1849. 

Lt.  Col.  L.  H.  Beacli,  10,  489. 


sua  VETS. 

Ex.  au.'aet  Sept.  19,  1890;  made,  1890,  by  Capt 
Fisk  (B.  unfav.),  91, 1S49. 

Ex.  au.  act  Mar.  3, 1909;  made,  1909,  by  DO.  (B. 
mitav.),!  10,529. 


S-617 


GRAND  LAKE,  LA. 


ENGINEEBS. 

Chief  of  Engtaieers.    B.,  SO,  146;  83,  212. 
In  charge.    Maj.  A.  Stickney.    E.,  83, 1131. 
Assistant.    H.  C.  Collins.    R.,  83, 1131. 

PHYSICAL  CHABACTEBISTICS. 

Grand  Lake  Bayou  described,  83, 1132. 


PLANS. 

No  imp.  should  be  attempted  until  route  for 
entering  tbe  upper  end  of  the  lake  be  decided  on, 
83, 1131. 

SUB  VETS. 

Au.  act  June  14,  1880,  80,  146;  made  by  Maj. 
Stickney,  1883  (see  Plans),  83, 1131. 


S-643 


TECHE  BAYOU,  LA. 


Title. 


Period. 


Appropria- 
tions. 


Teohe  Bayou,  La 

Tecbe  Bayou^Canal  to  Grand  Lake.. 


1829-1912 
1880-1887 


5402,200 
25,000 


Total . 


427,200 


Part  (a),  S-643 


Teche  Bayou,  La.^ 


APPROPRIATIONS. 

1829, 

1200  (sur.),  act  Mar.  2. 
500  (sur.),  ro,  347. 

1870/ 

17,500,70,61. 

1880, 

6,000,  80, 1159. 

1881, 

20,000,81,1286. 

1884, 

6,500,  84, 1273. 

1890, 

6,000,  91, 1828. 

1894, 

6,000,95,1764. 

1896, 

10,000,96,1504. 

1899, 

10,000,  99, 1849. 

1902, 

7,500,  08, 1341. 

1905, 

7,500,05,1455. 

1907, 

130,000,07,1429. 

1908, 

500,  08,  1481. 

1909, 

5,000,09,1467. 

1910, 

50,000,  10,1611. 

1911, 

60,000,  11,  1752. 

1912, 

60,000,  13,  1967. 

Total,  402,200   (incl.   $462.08   misc.,   and  less 
$5,022.48  reverted  to  Treas., 
$397,639.60,  18,  1967). 
COniMERCE. 

Important,  73,  556,  568. 

Large  amount  of  C.  to  be  benefited,  80, 1168;  84, 
1273;  86,  12i9;  87, 1373. 

Small  C.  requirement  of  tlie  bayou  above  St. 
Martinville,  86, 1250. 

Description  of,  St.  Martinville  to    Port  Barre, 
96, 1789;  97, 1785. 

Mucli  mjured  by  shoaling  of  the  bayou,  93, 1825. 

Kates  reduced  by  general  imp.,  96, 1764. 

Est.  value,  1896,  about  $4,250,000,  98, 1504.    Jan. 
1  to  Deo.  31,  1899,  C.  272,975  t.,  00,  2260. 


Bayou  an  important  C.  stream  of  s.  La.  Sugar, 
rice,  and  cotton  plantations  along  banks,  03,  1296. 

Increasing;  450,542 1.,  1903,  04, 1902;  1911,  810,45, 
t.;  valued  at  $7,685,321,  13, 1970. 

Since  opening  of  Plaquemine  Look,  boat  line 
estab.  between  Teche  points  and  New  Orleans; 
rates  considerably  less  than  by  rail,  11,  540. 

CONTRACTS. 

1880.  G.  A.  Meyer,  removal  of  obstr.,  81, 1285. 
Unsatisfactory  character  of  work  done,  86, 1397. 

1896.  H.  Camors,  furnishing  dr.,  $79  per  day, 
96, 1765. 

1896.  J.  V.  Higbee,  hire  of  dr.  $45.25  per  day, 
97, 1765. 

1899.  J.  H.  Gardner,  furnishing  snagging 
plant;  196  days,  at  $36.70  per  day,  00,  2261. 

1903.  J.  H.  Gardner  Constr.  Co.,  operating  dr. 
and  snag  boat,  $79.75  per  day  of  16  hours,  03, 1297. 

1908.  C.  M.  Guess,  jr.,.fum.  and  operating  dr. 
for  dr.  Chan.,  $75  per  day,  08, 1481. 

1911.  Acme  Lumber  Co.,  piles  for  Keystone 
Look  (prices  given),  11,  1752.  Avery  Planting  & 
Imp.  Co.,  sand  and  navel  (prices  given);  Fritz 
Jahnke  (Inc.),  Lehigh  Portland  oement(quantities 
and  prices  given),  13,  1967.  J.  W.  gederquist, 
steel  for  Keystone  Lock,  $0.0164  lb.;  J.  &  J.  B, 
Milholland  Co.,  steel,  valves,  cast-iron  capstans, 
22,500  lbs.  steel,  39,500  lbs.  cast  iron,  etc.;  Robinson 
Lumber,  Veneer  &  Box.  Co.  (Ltd.),  timber  for 
lock  gates  (prices  given);  J.  W.  Thompson,  sand 
and  gravel  for  Keystone  Look  (quantities  and  prices 
given),  13,  1968.  Eskald  &  Alexander,  st.  for 
Keystone  Lock,  $2.63  t.;  Loodice  Grange,  for  rent 
of  dwelhng  at  Keystone  Lock,  $3  per  mo.;  J.  J, 


1 H.  D.  345, 61st,  2d.  2  Sur.— B.,  Aug.  22, 1829;  est.,  $30,000.    (H.  D.  482,  55th,  2d,) 

30462°— H.  Doc.  740,  63-2 45 
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Burdin,  hire  of  stemwheel  towboat,  $15  per  day; 
Cumberland  Telephone  &  Telegraph  Co.,  rent  of 
telephone,  Keystone  Look,  $4.76  mo.;  Loodice 
Grange,  rent,  2-room  dwelling.  Keystone  Lock,  S3 
per  mo.,  13, 1969. 

1913.  S.  M.  Crites,  lease  of  towboat  with 
barge,  $15  per  day,  13, 1969. 

ENGINEERS. 

Chief  ol  Engineers.  K.,  70,  61,  347;  71,  65; 
73,  61;  80,  144,  146;  81,  194;  83,  190;  83,  209;  84, 
213;  85,  217;  86,  215;  87,  183;  89,  202;  91,  226, 
230;  93,  220;  93,  245;  94,  226;  95,  262,  280;  96, 
220;  97,  284,  292;  98,  274;  99,  327;  00,  372;  01, 
391;  03,  323;  03,  334;  04,  352;  05,  364;  06,  391; 

07,  407;  08,  429;  09,  449;  10,  500,  629;  11,  637, 
666;  13,  656,  686. 

In  charge: 

Capt.  C.  W.  Howell,  1870-81;  70,  61;  71,  64;  73, 
60.  B.,  70,  347,  351;  71,  616;  73,  566,  568;  (Maj.) 
80, 1159,  1166;  81, 1285. 

Maj.  A.  Stickney,  1881-84.  E.,  S3,  1378;  83, 
1111;  84, 1272. 

Capt.  T.  Turtle,  1884-86;  85, 1397. 

Maj.  W.  H.  Heuer,  1885-87.  B.,  85,  1397;  86, 
1245,  1248;  87, 1370. 

Capt.  W.  L.  risk,  1888-92.  B.,  88,  1253;  89, 
1515,  1632;  91, 1852. 

Maj.  J.  B.  Quinn,  1891-99.  B.,  91,  1828;  93, 
1603;  93,  1824;  94,  1368;  96,  1763,  1788;  96,  1603; 
97, 1764,  1783;  98,  1475;  99, 1848. 

Maj.  H.  M.  Adams,  1900,  and  1902-04.  Bs.,  00, 
2260;  fLt.  Col.)  03,  1341;  03, 1295;  04, 1901. 

Ist  Lt.  E.  M.  Adams,  1901.    B.,  01, 1899. 

Lt.  Col.  C.  B.  Sears,  1905-06.  B.,  06,  1464;  06, 
1309. 

Col.  E.  H.  Rufiner,  1907-08.  B.,  07,  1428;  08, 
1480. 

Lt.  Col.  L.  H.  Beach,  1909-12.  B.,  09, 1466;  10, 
1610;  13,  1966. 

Maj.  H.  Burgess,  1911.    E.,  11, 1761. 

Assistants: 

W.  D.  Duke,  70,  347,  350. 
D.  M.  Kingsbury,  73,  557,  568. 
H.  C.  CoUms.    B.,  80,  1166;  83,  1113;  84,  1274. 
Lt.  O.  T.  Crosby.    B.,  86,  1251;  87,  1371;  89, 
1518. 
P.  H.  Thomson.    E.,  91, 1853. 
J.  L.  Brownlee.    B.,  97, 1785. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Howell,  removal  of  obstr.,  $18,472,  70, 
350. 

I^EGAX  PBOCEEDINGS. 

Citizen's  League  of  St.  Martinville,  La.,  had 
land,  required  for  lock  and  dam  purposes  and  for 
canal  feeder,  sur.,  and  made  arrangements  to  have 
saidland  trans,  to  0.  S.,  07, 1428.  Abstractof  title 
forwarded  to  Atty.  Genl.  for  opinion  as  to  validity, 

08,  1480.  Land  deeded  to  U.  S.;  deeds  approved 
and  recorded,  09, 1466. 

U.  S.  is  to  be  secured  against  claims  for  damages 
due  to  overflow  from  look  and  dam,  and  drainmg 
of  Spanish  Lake.  Bonds  presented  by  parish  of 
St.  Martin,  town  of  St.  Martinville,  and  village 
of  Breaux  Bridge,  for  $10,000.  Comptroller  of 
Treas.,  Judge  Advocate  General  and  Engineer 
Dept.  decide  personal  bonds  fulfill  sufhcient  guar- 
antee of  U.  S.  against  damages,  09, 1466;  10, 1610. 

OBSTBUCTIONS.    (See    Physical   characteris- 
tics.) 

OPEBATIONS. 

1869-70.  Work  deferred  on  account  of  un- 
healthfulness  of  the  season,  70,  .61. 

1870-71.  All  obstr.  removed,  mouth  to  New 
Iberia,  71, 65,  516. 

1871-73.  Completion  of  work;  navigation  imp. 
from  St.  Martinville  to  the  Atchafalaya  R.,  75  m. 
List  of  obstr.  removed,  73,  61,  556. 

1880-81.  Obstr.  removed  by  contract  be- 
tween St.  Martinville  and  Leons  Br.,  81, 1286. 

1883-83.  Sur.  of  bayou  from  Charenton  Canal 
to  Port  Barre,  83, 209. 


1883-84.  Completion  of  maps  and  preparation 
of  plans  for  imp.,  84, 1272. 

1884-85.  wreck  and  435  snags  and  logs  re- 
moved, with  hired  labor,  from  bayou  between 
New  Iberia  and  St.  Martinville,  86, 1398. 

1885-86.  Removal  of  obstr.,  with  hired  labor, 
to  19  m.  below  head  of  bayou,  86, 1247. 

1886-87.  Removal  of  obstr.  to  headwaters  of 
bayou,  87, 1370. 

1891-93.  360  snags  and  stumps,  144  piles,  and 
66  fallen  trees  cleared  from  chan.,  93, 1603. 

1894-96.  About  98,000  c.  y.  dr.,  and  300  obstr. 
reiaoved,  95, 1763. 

1896-97.  About  64,500  c.  y.  dr.,  and  1,666 
obstr.  removed,  97, 1764. 

1899-00.    2,571  obstr.  removed,  00, 2260. 

1903-03.  Total  of  56,513  c.  y.  dr.,  and  2  wrecks, 
SO  logs,  and  434  snags  removed  from  chan.,  03, 1296. 

1906-07.  No  work  done  beyond  location  of 
site  of  lock  near  St.  Martinville  and  site  of  dam 
across  head  of  Bayou  Vermilion,  07, 1428. 

1907-08.  34,425  0.  y.  dr.  under  contract,  08, 
1480. 

1909-10.  Borings  for  lock  and  dam  made,  and 
plans  and  specifications  for  concrete  lock,  timber 
crib  dam,  concrete  abutment,  and  lockkeeper's 
dwelling  prepared,  10, 1610. 

1910-11.  Sheet-pile  cofferdam  built  around 
site  of  look;  cableway  erected;  employees'  quarters, 
built,  and  16,886  c.  y.  excavated  from  lock  pit; 
1,700  c.  y.  excavated  from  site  of  abutment  by 
wheelbarrows;  44,402  c.  y.  dr.  from  shoal  places  in 
Bayou  Teche  (mainten.).  All  work  done  by  hired 
labor,  11,1751. 

1911-1 3.  Work  by  hired  labor  on  lock  at  Key- 
stone continued;  5,700  o.  y.  removed  from  lock  pit, 
2.000  c.  y.  from  lower  approach,  and  4,775  c.  y.  from 
site  of  dam;  driving  of  piles  for  look  foundation 
completed;  installation  of  mixing  plant  com- 
pleted; lockkeeper's  dwelling  nearly  completed; 
banlis  cleared  of  trees,  13, 1966. 

PHYSICAL  CHABACTEBISITCS. 

Description  of  obstr.,  70,  348. 

Description  of  bayou,  80,  1167;  83,  1114;  86, 
1249;  89, 1616;  91, 1853;  93, 1824;  95, 1789. 

Current  observations  and  discharge,  86,  1251, 
1254. 

Chan,  dimensions,  97, 1764. 

Shoals  form  from  the  material  emerging  from 
drainage  ditches,  93, 1824;  97, 1784. 

Bayou  flows  out  of  Bayou  Courtabaleau  at  Fort 
Barre,  flows  into  Atchafalaya  R.,  is  navigable 
from  that  R.  to  St.  Martinville  at  all  seasons- 
from  the  latter  place  to  Port  Barre,  about  55  m. 
navigable  for  only  6  months  in  year,  96, 1789. 

Shoaling,  01, 1899;  06, 1310. 

Yellow  fever.  La.,  1907,  07, 142a 

Variation  of  w.  1.  bet.  h.  and  1.  w.,  12',  08,  429. 

Max.  draft;  3',  08,  429. 

Borings  for  lock  and  dam  show  foundations  con- 
sist of  mud  and  clay,  10, 1610. 

PLANS.    (See  Projects.) 

By  Maj.  Stickney,  1883,  carrying  l.-w.  d.  of  5'  to 
within  4  m.  of  Port  Barre,  by  clearing  bayou  ol 
obstr.  and  by  dr.,  and  oonstr.  of  2  locks  and  dams; 
est.,  $136,625,  83, 1112, 1116;  86, 1246. 

Locks  to  be  50'  x  300'  and  8'  lift;  lower  lock  to  bt 
placed  about  5  m.  below  St.  Martinville;  upper 
lock,  2  m.  below  Breaux  Br.,  84, 1274;  86, 1398. 

In  1886  Lt.  Crosby  est.  cost  of  single  movable 
dam,  with  lock,  14  m.  below  St.  Martinville,  at 
about  $175,000,  86, 1260, 1257:  87, 1370. 

Maj.  Heuer  recom.  no  app.  be  made  for  constr.  of 
lock  and  dam  until  capacity  of  "present"  imp.  be 
tested,  86, 1399;  86, 1250;  87, 1371. 

In  1889  Capt.  risk  reported  bayou  unworthy  of 
slack-water  imp.,  89, 1615. 

In  1891  Col.  Comstock  reported  bayou,  St.  Mar- 
tinville to  Port  Barre,  unworthy  of  imp.,  91, 1852. 

PRIVATE-  (STATE)  WOBK. 

La.  app.  $30,000  to  remove  overhanging  trees  and 
projectmg  logs;  work  in  progress,  70,  360. 

See  Legal  proceedings. 


rSee  pp.  14-22  for  "1 
L explanations,  etc. J 
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PROJECTS.    (See  Plans.) 

By  Capt.  Howell,  1870,  removing  wrecks,  snags, 
trees,  and  other  obstr.  in  Bayou  Teohe,  70,  349; 
''8.656.  .  ,  „  ^    ^ 

By  Mai.  Howell,  1880,  unp.  ol  Bayou  Teche, 
Kew  Iberia  to  Leonville,  by  removal  of  obstr.,  and 
constr.  ot  3  movable  dams;  est.,  $56,690,  80,  1159, 
1166, 1169;  83, 1378. 

Maj.  Heuer  advised  that  no  app.  for  lock  and 
dam  be  made  till  the  capacity  of  imp.  had  been 
tested,  85, 1399;  86, 1230;  87, 1371. 

In  1897  Maj.  Quinn  est.  $245,086  to  mip.  bayou 
bet.  St.  Martinville  and  Port  Barre,  97, 1785. 

By  Maj.  Quinn,  1899,  subproj.,  for  removal  of 
obstr.  from  bayou,  under  contract,  99, 1848. 

Act  Mar.  2,  1907,  modified  "present"  proj.  so  as 
to  obtain  6'  navigation  to  Arnaudville,  by  dr., 
removal  ot  snags,  etc.,  and  constr.  of  lock;  est., 
$111,000,1 07,  408. 

Increase  in  est.  for  lock  and  dam  constr.,  $25,000; 
also  recom.  dike  constr.  on  Bayou  Fusilier,  $5,000; 
drainage  canal  to  Spanish  Lake,  and  regulating 
gates,  $18,000;  raising  lake  level  by  constr.  2  small 
levees,  $12,000;  dr.  below  lock  at  Keystone,  $30,000, 
and  $10,000  for  contingent  expenses;  total  increase 
of  $100,000  over  former  est.,  10, 501.  Revised  est. 
gives  cost  ot  look  and  dam  constr.  at  $10,000  addl., 
reducing  1910  est.  by  $15,000, 11, 538. 

SURVEYS. 

By  Capt.  Howell,  1870,  70, 61,  347,  851. 
Au.  act  Mar.  3,  1879,  80,  145;  made  by  Maj. 
HowoU,  1879,  80, 1166. 


Charenton  Canal  to  Port  Barre,  by  Maj.  Stickney, 
1882,  83, 1113;  86,  1397. 

Charenton  Canal  to  mouth,  by  Lt.  Crosby,  1885, 
85, 1398. 

Ex.,  with  view  of  putting  in  locks  and  dams, 
au.  act  Aug.  11,  1888;  made,  1889,  by  Capt.  Fisk 
(R.  unfav.;  see  Plans),  89, 1615, 1518, 1632. 

Ex.,  St.  Martinville  to  Port  Barre,  au.  act  Aug. 
17,  1894;  made,  1895,  by  Maj.  Quinn  (R.  fav.  to 
partial  imp.),  95, 1788. 

Sur.  of  the  same  division  au.  act  June  3,  1896; 
made  by  Maj.  Quinn,  1897  (R.  fav.;  see  Projects), 
97  1783. 

Act  Mar.  3,  1905,  au.  resur.  of  bayou,  contem- 
plating securing  a  l.-w.  chan.  of  6',  St.  Martinville 
to  source  of  bayou,  about  50  m.,  OS,  1464.  R.  by 
Lt.  Col.  Sears,  Dec.  26,  1905'  (unfav.),  06,  .392. 

Supple.  R.  by  BERH.,  Feb.  7,  1905,  requested 
by  H.  and  H.  Com.,  reviewing  R.  of  Maj.  Quinn 
et  al.,  1897,  etc.  In  opinion  of  Board  it  is  not  ad- 
visable to  undertake  any  further  imp.  than  con- 
templated by  present  proj.  (see  Projects,  1907). 2 

Sxrpple.  R.  by  EEKH.,  Dec.  27,  1906,  requested 
by  B.  and  H.  Com.  Board  recom.  expend,  of 
$110,000  by  constr.  of  lock  and  dam,  extending 
navigation  to  Arnaudville.  All  necessary  lands 
and  feeders  to  be  ceded  free  to  U.  S.s 

Pre.  ex.  and  sur.  au<  act  Mar.  3,  1909,  with  view 
to  securing  increased  d.  (R.  to  com.),  10,  529;  11, 
566;  13,686. 

Maps.i    89,1522. 


Part  (b),  8-643       Teche  Bayou,  La.  (Canal  connecting  with 
Grand  Lal^e  at  Charenton,  La.) 


APPROPRIATION. 

1881,  $25,000,  81, 1288. 

COMMERCE. 

Amount  to  be  benefited  by  imp.,  80, 1189. 
Plantations  on  bayou  not  directly  benefited,  85, 
1400;  86, 1260. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 145;  81, 194;  S3, 
190;  S3.  209;  84,  212;  85,  218;  86,  216;  87, 184. 

In  charge: 

Maj.  C.  W.  Howell,  1879-81.  R.,  80,  1187;  81, 
1287. 

Maj.  A.  Stickney,  1881-84.  R.,  83,  1378;  83, 
1116;  84, 1275. 

Capt.  T.  Tiutle,  1884-85.    R.,  85,  215.      - 

Maj.  W.  H.  Heuer,  1886-87.  R.,  85,  1399;  86, 
1259;  87, 1374. 

Capt.  W.  L.  Fisk,  1888.    R.,  88, 1253. 

Assistant.  H.  C.  Collins.  R.,  SO,  1188;  S3, 
1118;  84, 1275. 

LEGISLATION. 

State  legislation  ceding  jurisdiction  ot  land  to 
U.  S.,  83, 1379. 

PLANS.    (See  ProjeofB.)- 
By  Maj.  Stickney,  1882,  open  canal  100'  w.  at 


bottom  and  without  lock;  est.,  by  contract,  $130, 
3.50;  by  hired  labor,  $85,000. 

For  canal  60'  at  bottom,  with  lock.  Est.,  by 
contract,  $138,600;  by  hired  labor,  $123,125,  83, 
1117,  1119;  84,  1275.  Not  deemed  advisable  by 
the  Chief  of  Engineers  to  expend  available  funds 
tor  constr.  ot  the  plant  required  to  perform  the 
work  by  hired  labor,  84, 1275. 

In  1888  Ci.pt.  Fisk  stated  that  a  slack-water 
navigation  would  only  benefit  that  portion  ot  the 
Teche  country  above  the  lock,  88, 1263. 

PRIVATE  AND  CORPORATE  WORK. 

Kight  of  way  given  by  the  Charenton  Canal  Co., 
83, 1379;  S3, 1116. 

PROJECTS.    (See  Plans.) 

By  Maj.  Howell,  1880,  canal  connecting  Bayou 
Teche  at  Charenton  with  Grand  Lake,  50''^  x  6,594' 
at  bottom,  5'  to  6'  d.  at  ordinary  1.  w.,  provided 
with  a  lock  with  double  gates.  Est.  cost,  $75,000, 
80,  1189;  86,  1260.  Modified,  1885,  for  canal  100' 
w.  at  bottom  and  without  locks,  84, 1275;  85, 1399. 

Kecom.  by  Maj.  Heuer  that  no  work  be  done 
until  $75,000  be  app.,  86, 1260;  87, 1374. . 

SURVEYS. 

Au.  act  June  28,  1879,  80,  145;  made  by  Maj. 
Howell,  SO,  1187. 
Sur.  for  location  ot  canal,  1882,  S3, 209. 


S-647 


FUSILIER  BAYOU,  LA. 


ENGINEERS. 

Chief  of  Engineers.  R.,  80,  146;  81,  197;  S3, 
194. 

In  charge.  Maj.  A.  Stickney,  1881.  R.,  S3, 
1419. 

Assistant.    H.  C.  Collins.    R.,  83, 1419. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  S3, 1419. 


PLANS. 

Bayou  Fusilier,  except  for  the  imp.  of  Bayou 
Teche,  useless  to  navigation,  83, 1419. 

SURVEYS. 

Au.  act  June  14,  1880,  SO,  146;  ex.  made  under 
direction  of  Maj.  Howell,  1881,  83,  194,  1419. 


I  H.  D.  527,  59th,  1st. 


2  E.  and  H.  C.  Doc.  39,  61st,  2d. 


s  R,  and  H.  C.  Doc.  6,  5Qth,  2d. 
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S-680 


CARLIN  BAYOU,  LA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  91,  229. 

In  charge.    Maj.  J.  B.  Quinn.    R.,  91, 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 1838. 


SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  ty  Maj. 
Quinn  (B.  unlav.),  91, 1838. 


S-696       VERMILION  BAYOU,  RIVER,  AND  PASSES,  LA. 


APPROPRIATIONS. 

1880,    S5,000,  80, 1158. 


1881, 
1892, 
1894, 
1896, 
1899, 
1902, 
1903, 
1905, 
1907, 
1909, 
1910, 
1910, 
1912 


4,900,  81, 1282. 

7,500,  93,  1827. 

5,000,  96, 1767. 

1,000,  96, 1506. 

2,500,  99,1850. 
*9,000,  03,  1343. 

1  200,  04, 1908. 
*1,000,  05, 1464. 
*7,000,  07, 1438. 
*2,500,  09, 1478. 

3,000,  10, 1621. 
1 10,000,  10, 1621. 


Capt.  W.  L.  risk.    R.,  91, 1855. 

Maj.  J.  B.  Quinn,  1893-99.  B.,  93,  1826;  94, 
1370;  95,  1766;  96,  1506;  97,  1766;  98,  1477;  99, 
1850. 

Maj.  H.  M.  Adams,  1900,  1902,  and  1904.  R.,  00, 
2262;  (Lt.  Col.)  03,  1342;  04, 1908. 

Lt.  E.  M.  Adams,  1901.    B.,  01, 1900. 

Capt.  C.  S.  Bromwell,  1903.    B.,  «3, 1306. 

Capt.  J.  E.  Mclndoe,  1906-08/  B.,  05,  1463; 


■{        *34pl3.1980. 


Total,      62,100  (less  $1,800  trans,  to  all't  tor 
imp.      Bayou     Plaquemine 
Brule,     La.,     $60,300,     IS, 
1980). 
COMMERCE. 
Increase  of  C.  due  to  imp.,  83, 1106. 
Prospective  benefit  of  imp.,  87, 1401. 
In  1894-95,  for  the  first  time  in  years,  a  steamer 
began  to  ply  on  the  bayou  to  the  great  advantage 
of  shippers,  95, 1767. 

1899,  the  C,  7,650  t.,  00,  2262;  1901,  31,385  t.,  03, 
324;  1911,  29,151 1.,  13,  673. 

Lower  rates  at  Abbeville  than  to  intermediate 
points,  on  account  of  being  located  on  navigable 
waters,  06,  400. 

CONTRACTS. 

1881.  G.  A.  Meyer,  clearing  22  m.  of  B.,  $4,750, 
81,  1281.  T.  M£(guire,  constr.  a  brush  dam  and 
clearing  27J  m.  of  R.,  83,  1373. 

1893.  V.  Von  Schoeler,  furnishing  snag  boat, 
$74.85  per  day;  furnishing  and  driving  guide  piles, 
$9.25  each,  93, 1827. 

1895.  E.  Wise,  hire  of  snag  boat,  $65  per  day, 
95, 1767. 

1899.  V.  Von  Schoeler,  furnishing  snag  boat  70 
days,  at  $42.25  per  day  of  8  hours,  00,  2263. 

1907.  M.  A..  Sweeney  Shipyard  &  Foundry 
Co.,  constr.  of  combined  dr.  and  sna?  boat,  $37,400, 
08, 1500;  supple,  contract  for  $1,750,  09,  478. 

1910.  "Drackett  &  Terrebonne,  repairs  and 
alterations  to  U.  S.  dr.  Delatour,  $4,771.80  (see 
Calcasieu  R.,  La.),  11, 1756,  1763. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80,  143,  145;  81,  192; 
83,  189;  83,  207;  87,  188;  91,  230;  93,  246;  94, 
227;  95,  253;  96,  220;  97,  285;  98,  275;  99,  328; 
00,  373;  01,  391;  03,  323;  03,  339;  04,  356;  05, 
370;  06,  399;  07,  416;  08,  442;  09,  460,  469;  10, 
516;  11,  553;  13,  671. 

In  charge: 

Maj.  C.  W.  Howell,  1879-81.    R.,  80,  1157,  1164; 
81, 1281. 
Maj.  Sticlmey,  1881-83.    R.,  83,  1373;  83,  1106. 
Maj.  W.  H.  Heuer,  1887.    B.,  87, 1398. 


:  06, 
E., 


1316;  07, 1437;  (Maj.)  08, 1491 

Lt.  Col.  L.  H.  Beach,  19flfc-10,  and  1912-. 
09, 1477;  10, 1620;  13,  WSC 

Maj.  H.  Burgess,  1911.    %.,  11, 1763. 

Assistants: 

W.  H.  Hoffman.  E.,  80, 1165. 
Lt.  O.  T.  Crosby.  B.,  87, 1398. 
P.  H.  Thomson.    R.,  91, 1856. 


OPERATIONS. 

1881-83.  22  m.  ofE.belowtheEE.br.  cleared 
of  obstr.  by  contract,  83,  1373. 

1883-83.  27i  m.  of  E.  cleared  and  a  brush  dike 
660'  lorii  built  by  contract,  83, 1106. 

1893-93.    Over  3,000  obstr.  removed,  93,  1827. 

1893-94.    50  guide  piles  driven,  94, 1371. 

1894-95.    About  450  obstr.  remoVed,  96,  1766. 

1895-96.    About  900  obstr.  removed,  96,  1506. 

1899-00.  Stream  cleared  of  snags  and  over, 
hanging  trees  from  Abbeville,  La.,  to  the  Southern 
Paciflo  EE.  br.,  00,  2262. 

1903-03.  About  20  m.  of  bayou  cleared  of 
obstr.,  03, 1306. 

1903-04.  Work  completed  by  removal  of  520 
overhanging  trees  and  553  obstr.,  such  as  snags, 
logs,  etc.,  04, 1908. 

1906-07.  31  snags  removed  and  175  overhang- 
ing trees  cut,  07, 1437. 

1907-08.  11  snags  and  fallen  trees  and  1  coal 
boat  removed,  08, 1499. 

1909-10.  From  mouth  to  ER..br.  removed 
4,695  snags  and  trees,  2  old  ferry  approaches,  1 
sunken  barge,  44  old  bridge  piles,  and  dr.  10,862 
c.  y.;  15,905  c.  y.  dr.  from  bar  at  mouth,  10, 1620. 

1910-11.    3  piles  and  1  snag  removed,  11, 1763. 

1911-13.    2,551  obstr.  removed,  13, 1980. 

PLANS.    (See  Projects.) 

Maj.  Heuer,  1886,  est.  cost  of  imp.  from  Abbeville 
to  Louisiana  &  Texas  EE.  br.,  by  removal  of 
snags,  etc.,  at  $5,000,  but  does  not  consider  locality 
worthy  of  imp.,  87, 1398. 

PEOJECTS.    (See  Plans.) 

By  Maj.  Howell,  1879,  imp.  of  the  E.  to  a  l.-w.  d. 
of  5'  from  RE.  br.  above  Vermilion  to  mouth  in 
Vermilion  B.,  by  removal  of  trees,  logs,  and  snags; 
est.,  $9,900,  80,  1157,  1165,  1166.  Imp.  not  con- 
sidered permanent,  80, 1165;  83, 1107;  87, 1398. 

By  Capt.  Fisk,  1891,  removing  snags,  overhang- 
ing trees,  and  logs  in  the  bayou,  and  driving  guide 
piles  in  the  B.  to  mark  chans.;  est.,  $23,000,  91> 
1856,  93, 1826. 


*  Allotment. 

X  Trans,  from  all't  for  imp.  Mermentau  E.  and  tributaries. 


rSeepp.  14-22  fori 
[explanations,  etc.J 


BIVEE  AND   HAEBOE  WOKKS. 
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By  Mai.  Quinn,  1894-95,  clearing  the  stream 
above  ABbeviUe  as  far  as  available  funds  would 
permit,  about  30  m.,  95, 1766. 

By  Maj.  Qulnn,  1899,  clearing  the  stream  of 
snags  and  overhanging  trees,  from  Abbeville,  La., 
to  the  Southern  Pacific  EE.  br.,  99, 1850. 

Act  July  12,  1902,  au.  mainten.  by  removal  of 
obstr.  (snags,  logs,  etc.),  mouth  to  Southern  Pacific 
EE.  br.,  03, 1306. 

Act  Apr.  U,  1907,  au.  $5,000  for  constr.  of  com- 
bined dr.  and  snag  boat,  08, 1499. 


SURVEYS. 

Au.  act  Mar.  3,  1879,  79,  112;  80,  145;  made  by 
Maj.  Howell,  1879,  80, 1164. 

Ex.,  Abbeville  to  EE.  br.,  au.  act  Aug.  5,  1886; 
made,  1886,  by  Maj.  Heuer,  87, 1398. 

Ex.,  1891,  by  Capt.  Fisk,  91, 1865. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  to  Lafayette, 
with  view  to  obtaining  6',  K.  by  Maj.  Mclndoe 
Jan.  21,  and  Lt.  Willing  Aug.  10, 1908;  est.,  $22,660,' 
09,  469. 


S-696  (a)     INLAND  WATERWAY,   DONALDSONVILLE,  LA., 
TO  RIO  GRANDE,  TEX. 


(Via  Vermilion  Bay,  La.,  etc.) 

Part. 

Title. 

Period. 

Appropria- 
tions. 

t) 

1873-1879 
1907-1912 
1910-1912 

$301,792 

d 

200,000 

Total                                                             

501,792 

Part  (b),  S-696 


Donaldsonville,  La.,  to  the  Rio  Grande  River, 
Tex.     (Canal.) 


COMMERCE. 

Important,  75,  877,  880-883,  894. 

ENGINEERS. 
Clilel  of  Engineers.    R.,  73, 

112. 


76,  79;  79, 


In  cbarge.  Capt.  C.  W.  Howell,  1873-75,  73, 
66;  76,  79;  79,  111.    R.,  75,  875. 

Assistants: 

J.  A.  Hayward.    B.,  75,  883. 

H.  C.  Eipley,  75, 889. 

J.  C.  Polhemus.    B.,  76,  895,  897. 

Lt.  H.  M.  Adams.    R.,  75, 893. 

ESTIMATES.    (See  Plans.) 

By  Capt.  Howell,  1875,  inland  navigation,  Don- 
aldsonville  to  the  Eio  Grrande:  For  sec.  1,  chan. 
from  Donaldsonville  to  Vermilion  B.,  $1,653,705; 
for  sec.  2,  Vermilion  B.  to  Sabine  Lalre,  $1,687,889, 
and  js.  at  mouth  of  Sabine  E.,  $90,828;  Sabine 
Lake  to  Galveston  B.,  $1,018,250;  sec.  3,  Galve^n 
B.  to  Brazos  E.,  $212,144;  sec.  4,  look  at  Eio  Grande, 
$28,110;  Indianola  to  Madre  Lagoon,  $3,258,288; 
Madre  Lagoon  to  Eio  Grande,  $190,256,  75, 880-883, 
896-901;  total,  $8,039,461,  75,  882. 

PHYSICAL  CHARACTERISTICS. 

General  description,  75,  876-900. 
High  and  low  water  range,  75, 883. 

PLANS.    (See  Estimates.) 

By  Capt.  Howell,  1875,  inland  navigation  from 
Donaldsonville  to  the  Eio  Grande,  as  follows: 
Sec.  1,  from  Donaldsonville  to  Vermilion  B.  by 
slack  water  via  Bayou  Lafourche  to  Napoleonville; 
thence  by  a  canal  in  a  direct  line  to  Lake  Verret; 
thence  to  Flat  Lake;  from  Flat  Lake  via  the  Little 
Atchafalaya  E.  and  Bayou  Teohe  to  Franklin; 
thence  to  Cote  Blanche  B.  and  via  the  latter  and 
Vermilion  B.  to  Schooner  Bayou;  est.,  $1,653,705, 
75,  879,  880,  883,  884.  Sec.  2,  Vermilion  B.  to 
Galveston   B.   Canal;  from   Schooner   Bayou   to 


■Wbite  Lake;  thence  via  canal  to  Turtle  Lake,  Alli- 
gator Lake,  and  Lake  Collicon;  thence  via  Bayou 
Collicon  to  Grand  Lake,  Bayou  Lacassine  to  Lake 
Lacassine;  Bayou  Mis6re  to  Lake  Misto;  thence 
via  canal  to  Willow  Lake;  via  Bayou  Bois  Coimie  to 
Calcasieu  Lake;  Kelso  Bayou  to  Blaok  Lake 
(Sabine  Lake);  thence  by  small  chain  of  lakes  and 
Mud  Bayou  to  East  Bay  Bayou  (Galveston  B.); 
est..  $2,696,967,  76,  880-882,  889-896.  Sec.  3,  Gal- 
veston B.  to  Brazos  E.  by  increasing  the  existing 
3'  navigation  to  6'  by  cuts  through  reefs  in  West 
Galveston  B.  and  in  Oyster  B.j  thence  through 
ridge  separating  Oyster  B.  and  Brazos  E.,  to 
Brazos  E.;  est.,  $212,144,  75,  881,  898.  Sec.  4, 
Brazos  E.  to  Rio  Grande  by  canal  from  Brazos  R. 
across  marshy  prairies  and  through  small  fresh- 
water lakes  to  San  Bernard  R.;  thence  through 
Cedar  Lake;  thence  direct  to  Cany  Creek;  thence 
via  Cany  Creek  to  Matagorda  B.,  and  via  the  latter 
to  Indianola  H.  From  Indianola  to  the  Rio 
Grande  a  6'  tide-water  canal,  80'  w.  at  the  top, 
following  along  the  coast  line,  recom.  as  the  only 
feasible  plan;  est.,  $3,476,644,  75,  882.  General 
discussion  of  routes:  Sec.  1,  lock  proj.  in  Bayou 
Lafourche  impracticable,  75,  878,  887.  Dam  and 
inclined  plane  impracticable,  76,  879.  Eoute  via 
Bayou  Teche  with  a  cut  to  Bayou  Cypremort,  and 
dr.  this  bayou  to  VermilionB.;  est. „ $1,258,638,  not 
recom.,  76,  880.  Sec.  4,  cuts  through  lagoons 
from  Indianola  H.  to  Eio  Grande  not  permanent; 
est.,  $1,902,978,  75,  882. 


PRIVATE      (STATE 
WORK. 


AND    CORPORATE) 


Canal  excavated  by  the  Brazos  Canal  Co.,  con, 
necting  West  Galveston  B.  with  the  Brazos  R-. 
76,  898.  Chan,  excavated  by  the  State  from 
Espiritu  Santo  B.  to  San  Antonio  B.,  thence  to 
Mesquite  B.,  76,  898.  Pass  dr.  between  Aransas 
and  Corpus  Christi  Bs.,  76,  899. 

SURVEYS. 

By  Capt.  Howell,  1872,  73,  66;  76,  79,  876,  883, 
889,  890,  893,  895,  897. 
By  Capt.  HoweU,  1879,  79, 112. 


1 H.  D.  1218, 60th,  2d. 
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Part  (c),  S-696 


Franklin  to  Mermentau,  La. 
way.) 


(Inland  water- 


APPROPRIATIONS. 

1907,  $89, 292,  07, 1437. 

1908,  100,000,08,1499. 

1909,  100,000,09,1468. 

1910,  12,600,10,1612. 


Total,  301,792    (inol.    misc.,    $301,818.15,    13, 
1971). 
COMMEECE. 

Canal  system  necessary  for  safety  of  C.  of  smaller 
streams,  10,  S03. 

Effect  of  imp.  on  C,  11, 541. 

Description  of;  no  RR.  adjacent;  waterway  lias 
cheapened  transportation  by  small  boats  and 
barges,  13, 659. 

In  1911,  216  t.,  13,  659. 

CONTRACTS. 

1908.    John  Anderson,  dr.,  7Jt  c.  y.,  09, 1468. 

1913.  Eskald  &  Alexander,  lock  gates,  $37,000; 
supple,  (same  contractor).  Mar.  2,  1912,  creosoting 
timber,  $1,644,  13,  1971.  T.  Cheney  Lawless,  hire 
of  floating  plant,  $70  per  month;  and  launch,  $6 
per  day,  13, 1972. 

ENGINEERS. 

Chief  of  Engineers.  R.,  07,  415,  451;  08,  441; 
09,  451;  10,  503;  11,  541;  18,  658. 

In  cbarge: 

Capt.  J.  F.  Mclndoe,  1907-08.  R.,  07,  1437; 
(Maj.)  08, 1498. 

Lt.  Col.  L.  H.  Beach,  1909-10.  R.,  09, 1467;  10, 
1612. 

Mai.  H.  Burgess,  1911.    R.,  11, 1753. 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1971. 

LEGAl,  PROCEEDINGS. 

Deeds  covering  entire  right  of  way  submitted  to 
Atty.  Gen.  for  approval,  09, 1468;  13, 1973. 

LEGISLATION. 

In  May,  1908,  La.  granted  au.  for  donation  of 
lands  under  control  of  school  boards  and  Drainage 
Commission,  08, 1498. 

OPERATIONS. 

1908-09.  96,606.22  c.  y.  removed  up  to  June 
17, 1909,  when  dr.  plant  was  destroyed  by  fire,  09, 
1468;  10, 1612. 

1909-10.    337,896.53  c.  y.  excavated,  10, 1612. 


1910-11.  Canal  between  Schooner  Bayou  and 
White  Lake  completed;  navigable  for  boats  draw- 
ing less  than  3',  White  Lake  to  Mermentau  E.; 
26,198.48  0.  y.  removed,  11, 1753. 

1911-13.  Portion  of  waterway  between  Grand 
Lake  and  Vermilion  B.  completed  Sept.  30,  1911; 
dr.  through  bars  in  lakes  forming  part  of  route  be- 
tween Grand  Lake  and  Vermilion  B.  and  partial 
constr.  of  tidal  lock  in  Schooner  Bayou,  13, 659. 

PHYSICAL  CHARACTERISTICS. 

Country  peculiarly  adapted  to  estab.  of  canal 
system,  due  to  existence  of  large  number  of  lakes 
and  streams  and  low  elevation  of  land,  10,  503; 
13,  658. 

Details,  11,  541,  542;  13,  658,  659. 

PROJECT. 

For  Chan.  5'  x  40',  Bayou  Teche,  near  Franklin, 
La.,  to  Cote  Blanche  and  Vermilion  Bs.,  by  dr. 
canal  and  existing  waterways,  thence  up  Schooner 
Bayou,  thence  by  dr.  canal  to  White  I^ke,  across 
White  liake,  by  dr.  canal  to  Grand  Lake  and 
across  to  Lake  Misere,  w.  of  Mermentau  E.;  est., 
$289,292,  and  $20,000  an.  mainten.,i  07, 415;  08, 441. 
Acts  1909,  1911,  au.  Sec.  of  War  to  make  such 
changes  in  location  of  chan.  as  might  be  desirable; 
ri^ts  of  way  to  be  free  to  U.  S.,  13,  659. 

War  Dept.  decided  that  cost  of  br.  for  Southern 
Pacific  Ey.  at  Bayou  Yokely  be  borne  by  U.  S.,  08, 
1498. 

Act  July  25,  1912,  au.  Sec.  of  War  to  purchase 
HaQSon  Canal;  cost  not  to  exceed  $65,000,  13,  669. 

SURVEYS. 

Ex.  and  sur.  au.  acts  1873  and  1905,  13,  658. 

5  routes  for  chan.  between  Bayou  Teche  and 
Vermilion  B.  ex.,  07, 1437. 

Pre.  ex.,  with  plan  and  est.,  of  inland  waterway, 
Eio  Grande  R.,  Tex.,  to  Miss.  E.  at  Donaldson- 
ville.  La.,  au.  Mar.  3, 1905.  R.,  Maj.  Jadwin,  1906; 
est.,  $289,292,  and  $20,000  an.  mainten.,  for  section 
from  Mermentau  E.  to  Miss.  E.  through  Bayou 
Plaquemine,'  07,  451. 

Of  part  of  route  west  of  Vermilion  B.  completed, 
and  sur.  to  Franklin  on  Bayou  Teche  continued  to 
Nov.,  1907;  maps  of  route  w.  of  Vermilion  B.  tur- 
nfehefl  property  owners,  08, 1498. 

For  location  of  route  n.  of  Cote  Blanche  and 
Vermilion  Bs.,  13,  659. 

Between  Calcasieu  and  Sabine  Es.,  13, 1973. 

Maps.    13, 658. 


Part  (d),  S-696 


APPROPRIATIONS. 

1910,     $100,000,10,1612. 
1912,       100,000,13,1973. 


Total,    200,000  ($200,000.40,  13, 1973). 

ENGINEERS. 

Chief  of  Engineers.  R.,  10,  505;  11,  542;  13, 
660. 

In  charge.  Lt.  Col.  L.  H.  Beach.  R.,  10, 
1612,  11, 1754;  13, 1973. 

LEGAL  PROCEEDINGS. 

Deeds  conveying  entire  right  of  way,  free  of  cost 
to  D.  S.,  sent  to  Atty.  Gen.  for  approval,  13, 1973. 

OPERATIONS. 

1911-13.  No  work  done  pending  approval  of 
necessary  deeds  lor  right  of  way  by  Atty.  Gen. 
Specifications  for  dr.  prepared  and  approv.,  13, 
1973. 


Mermentau  River  to  Sabine  Birer,  La.  and 
Tex.    (Wateyway.) 

PRIVATE  WORK. 

Eoute  selected  involves  expend,  of  $27,000  more 
than  for  another  route  line,  but  diflerence  provided 
voluntarily  by  local  interests,  13,  660. 


PROJECT. 

Act  Jime  25, 1910,  au.  waterway  from  Mermentau 
to  Sabine  Es.  (in  continuation  of  waterway  from 
Franklin  to  Mermentau  E.,  under  constr.),  5'  x  40* 
m.  1.  w.,  with  appropriate  side  slopes;  est.,  $390,000, 
and  $20,000  an.  mainten.  Eight  of  way  to  be  fur- 
nished free,'  10,  505;  app.  can  be  used  under  au. 
of  Chief  of  Engineers  and  See.  of  War  for  any  modi- 
fication of  plan,  13,  660. 

SURVEYS. 

See  76,  879;  08, 1498;  09, 1467. 

Two  surveys,  incidental  to  right  of  way  for 
waterway  between  Calcasieu  and  Sabine  Es., 
made,  11, 1754. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 660. 


I H.  D.  640, 69th,  2d. 


rSee  pp.  14-22  for  "1 
LexplaDations,  etc. J 


RIVEB  ANB   HARBOR  WORKS. 


ni 


S-707 


PETIT  ANSE  (Ance)  BAYOU,  LA. 


COWylERCE. 

A  salt  company  tlie  only  firm  concerned,  84, 
1369. 

ENGINEERS. 

CUef  of  Engineers.    B.,  84,  227. 


In  charge.    Capt.  A.  M.  Miller.    B.,  84, 1369. 
Assistant.    P.  C.  Montgomery.    B.,  84,  1369. 

SUE  VET. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Miller, 
1882  (B.  unlav.),  84, 1369. 


S-713 


TIGBE  BAYOU,  LA. 


COMMERCE. 

None,  04, 1966. . 

ENGINEEBS. 

Cblef  of  Engineers.    B.,  04, 366, 1965. 
Boards.    BEB.H.    B.,  04, 1966. 
In  charge.    Lt.  Col.  H.  M.  Adams,  1904. 
04, 1966. 
Assistant.    J.  I.  Conklin.    B.,  04, 1967. 


B., 


PHTSICAL  CHABACTEBISTICS. 

Private  parties  have  dug  canals,  04, 1968. 

SUB  VETS. 

Pre.  ex.  au.  act  June  13,-  1902.    B.  by  Lt.  Col. 
H.  M.  Adams,  Sept.  20, 19021  (unfav.),  04, 1966. 


S-745        MERMENTAU  (Mermenton)  BIYEB  AND  TRIBU- 

TAB,IES,  LA. 


APPBOPBIATIONS. 

1892, 

87,500.00,93,1829. 

1894, 

5,000.00,95,1769. 

1896, 

6,000.00,  96,1508. 

1899, 

6,115.25,99,1861. 

1902, 

*2,500.00,O3,1344. 

1905, 

*2,000.  00,  05,1466. 

1907, 

*18, 000.00,07, 1439. 

1909, 

*1, 600.  00,  09, 1480. 

1910, 

*2,000.  00,  10, 1622. 

1912, 

*500.  00,  18, 1982. 

Total,    2  50,115.25  (less  trans.,  $37,915.25,  13, 
1982). 

COMMEBCB. 

May  be  important,  91, 1862. 

From  Jan.  1  to  Deo.  81,  1899,  2,866  t.,  00,  2264. 

Sbipments  and  receipts  for  9  years  previous  to 
1901,  01, 393. 

Secy.  State  RR.  Cora,  states  Mermentau  has 
lower  rates  than  intermediate  points  because  of 
imp.,  06, 401. 

Statement  of  shipments  and  receipts  for  10  years 
previous,  13,  675;  1902,  50,000±  t.;  1905,  43,000±  t.; 
1908,  45,000±  t.;  1911,  23,000  t.,  13,  676. 

CONTBACTS. 

1893.  Harvey  &  Erlinger,  furnishing  SS.  for 
snagging,  S98  per  day,  93, 1829. 

1897.  C.  Clarke,  operation  of  U.  S.  dr.,  $32  per 
day;  brush-dam  oonstr.,  $1.03  1.  f.  ($7,969),  98, 
1479. 

1899.  0.  Clarke  &  Co.,  furnishing  dr.  boat  and 
crew,  $122  per  day  of  16  hours,  00,  2265. 

1903.  John  Short,  repairs  to  brush  -dams,  03, 
1308. 

1906.  J.  B.  Streater,  removal  of  snags,  logs, 
etc.,  $47  per  day  of  8  hours,  07, 1439. 

1908.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  constr.  one  wooden  hull  hydraulic  dr.  and 
snag  boat,  $37,400;  supple,  agreement  modifying 
orig.  contract,  09, 1480. 

1910.  Drackett  &  Terreboime,  repairs  and 
alterations  to  dr.  DelaUmr  (see  Mouth  and  passes 
of  Calcasieu  R.,  La.),  11, 1V65. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  91,  230;  93,  246;  94, 

227;  95,  254;  96,  221;  97,  285;  98,  275;  99,  329; 
00,  374;  01,  392;  03,  324;  03,  340;  04,  357;  05, 
371;  06,  401,  411;  07,' 416;  08,  443;  09,  462;  10, 
618;  11,  556;  13,  673,  688. 

In  charge; 

Capt.  W.  L.  risk,  1891.    B.,  91, 1868. 

Maj.  J.  B.  Quinn,  1891-99.  B.,  91,  1862;  93, 
1828;  94,  1372;  95,  1768;  96,  1507;  97,  1767;  98, 
1478;  99, 1851. 

Maj.  H.  M.  Adams,  1900.    B.,  00, 2264.  .^ 

Lt.  E.  M.  Adams,  1901.    E.,  01, 1901.  »* 

Lt.  Col.  H.  M.  Adains,  1902.    E.,  03, 1343. 

Capt.  Chas.  S.  Bromwell,  1903.    E.,  03, 1308. 

Lt.  Col.  H.  M.  Adams,  1904.    E.,  04, 1909. 

Capt.  J.  F.  Mclndoe,  1905-08.  E.,  05,  1466;  06, 
1317;  07, 1439;  (Maj.)  08, 1501. 

Lt.  Col.  L.  H.  Beach,  1909-10.  E.,  09,  1470;  10, 
1622. 

Maj.  H.  Burgess,  1911.    B.,  11, 1764. 

Lt.  Col.  L.  H.  Beach,  1912-.    E.,  13, 1982. 

Assistant.  P.  H.  Thompson.  E.,  91,  1859, 
1863. 

OPEEATIONS. 

1893-93.    Over  500  obstr.  removed,  93, 1828. 

1897-98.  Nearly  27,000  c.  y.  dr.;  upper  dam, 
5'  X  2,500',  and  lower  dam,  3,000'  1.,  completed,  98. 
1478. 

1899-00.    39,484  c.  y.  dr.,  00,  2264. 

1903-03.    Upper  dam  repaired,  03, 1308. 

1906-07.  345  snags  and  other  obstr.  removed, 
07, 1439., 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  incl.  its  5  tributaries  (bayous), 
stream  is  254  m.  1.,  91, 1859;  10,  618. 

Ex.  shows  brash  dams  damaged  by  storms  and 
settlement;  do  not  effectively  confine  current  to 
dr.  Chan.,  01, 1902. 

Increased  consumption  of  water  lor  rice  irriga- 
tion permitted  inflow  of  salt  water,  causing  lower 
dam  to  be  destroyed  by  teredo,  03,  1308. 


*  Allotment. 

iH.  D.192,  58th,  2d. 


2  Trans,  to  all't  for  imp.  ohan.,  B.,  and  passes,  Bayou  Vermilion,  1903  and  1910,  $10,200.    Trans,  to  all't 
for  imp.  Bayou  Plaquemine  Brule,  La.,  1911,  $2,000. 
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In  s.  La.;  formed  by  junction  of  Bayou  Nezpigue 
and  Bayou  des  Cannes,  2  m.  above  town  of  Aler- 
mentau;  flows  sw.  for  70  m.  to  Gulf,  after  passing 
through  Lake  Arthur,  Grand  Lake,  Upper  Mud 
Lake,  and  Lower  Mud  Lake.  Bayou  Queue  de 
Tortue  joins  it  from  e.  5  m.  above  head  of  Lake 
Arthur  and  Bayou  Lacassine,  and  Bayou  Lacas- 
sine  flowing  into  Grand  Lake  from  w.  Bayou 
Plaquemine  Brule  is  trib.  to  Bayou  des  Cannes, 
joinmg  it  from  e.  3  m.  above  mouth  Mermentau 
250'-l,000'  w.  and  has  l.-w.  d.  of  10'±.  Trib., 
crooked  and  much  obstructed,  though  formerly 
considerable  C.  on  them,  12,  674. 

PLANS.    (See  Projects.) 

By  Maj.  Quinn,  1891,  clearing  obstr.,  Viterboville 
to  the  mouth,  and  building  brush  dam  at  Lower 
Mud  Lake;  est.,  *23,W5.  One  j.  only  considered 
necessary  at  the  mouth  to  give  13'  of  water  over 
the  bar;  est.,  }781,210,  91, 1803. 

PRIVATE  WORK.     . 

Act  Cong.  Jan.  10,  1903,  au.  Rice  Irrigation  & 
Imp.  Assn.,  State  of  La.,  to  construct  at  own  ex- 
pense locks  and  dams  near  mouth  of  R.,  plans  and 
specifications  to  be  approved  by  Sec.  of  War  (plans, 
etc.,  au.  Mar.  12,  1903),  03,  641. 


PROJECTS.    (See  Plans.) 

By  Maj.  Quinn,  1892,  snag  removal,  etc.,  Mer- 
mentau and  Bayou  Nezpique,  and  brush  dam 
Lower  Mud  Lake  to  deepen  ohan.  by  scow;  est., 
$23,615.25,  98, 1862;  13,  674. 

By  Maj.  Quinn,  1897,  applymg  available  money 
to  building  brush  dams  in  Mud  Lake  to  help  secure 
Chan.  6'  X  50',  and  to  dr.  to  secure  immediate  re- 
sults, 97, 1767. 

By  Maj.  Adams,  1899,  for  redr.  chan.,  00,  2264. 

Proj.  au.  Apr.  5,  1907,  provides  110,000  be  ap- 
plied to  constr.  of  combined  dr.  and  snag  boat 
(see  Homochltto  R.),  08, 1601. 

SURVEYS. 

Ex.  imder  direction  of  Capt.  Fisk,  1890  (R.  fav. 
to  sur.),  91, 1858. 

Sur.  made,  1891,  by  Maj.  Quinn,  91, 1862. 

Minor  surs.  made,  1899,  99, 1852. 

Pre.  ex.,  from  headwaters  at  junction  with 
Bayous  des  Cannes  and  Nezpique,  to  a  point  in 
Gulf  of  Mexico  beyond  bar  at  mouth,  for  per- 
manent Chan,  of  at  least  20',  au.  act  Mar.  3,  190S. 
R.,  Maj.  Mclndoe,  July  25,  1905 '  (unfav.),  06,  411. 

See  Bayou  Queue  de  Tortue. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  for  look 
and  dam,  and  for  maintaining  level  of  Grand  Lake 
and  inland  waterway  of  La.  (R.  to  come),  13,  688. 


S-756 


QUEUE  DE  TORTUE  BAYOU,  LA. 


APPROPRIATIONS. 

1912,  825,000,  12, 1990. 

ENGINEERS. 

Chlet  of  Engineers. 
In  charge.    Lt.  Col. 
12, 1990. 


PROJECT. 

Act  July  25,  1912,  au.  clearing  stream,  mouth  to 


R.,  10,  629;  13,  686. 
L.  H.  Beach,  1910-. 


R., 


Southern  Pacific  Ry.  br.,  by  removing  snags,  logs, 
fallen  and  overhanging  trees;  also  to  make  a  num- 
ber of  cut-ofls  across  such  points  as  are  so  short  as 
to  interfere  with  sate  navigation,!  13, 686. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909. 


Lt.  Col.  Beach,  July  13  and  Nov. 
)!26,000,l  10,  529. 


R.  by 

1909;  est.. 


S-760 


PLAQUEMINE  BRULE  BAYOU,  LA. 


APPROPRIATIONS. 

1910,  $5,000,10,1623. 
1912,  3  3,800,13,1984. 
1912,   4,000,12,1984. 


Total,  12,800 

ENGINEERS. 

Chief  of  Engineers.    R.,  08,  449;  10,  618;  11, 
557;  13,  670. 

In  charge: 

Maj.  3.  F.  Mclndoe,  OS,  431. 
Lt.  Col.  L.  H.  Beach,  1910,  1912.    R.,  10,  1623; 
12,1983. 
Maj.  H.  Burgess,  1911.    R.,  11, 1766. 


OPERATIONS. 

1910-11.  10  snags  removed  by  U.  S.  plant, 11, 
1766. 

1911-13.    Snags  and  obstr.  removed,  12, 1983. 

PROJECTS. 

Act  Jime  25,  1910,  au.  removal  of  snags,  logs,  and 
other  obstr.,  to  provide  a  clear  chan.  of  6'  x  60', 
beginning  at  mouth  of  bayou  and  extending  up- 
stream to  near  the  town  of  Crowley,  29  m.;  est., 
SIO.OOO,  with  $250  an.  mainten.,*  10, 518. 

SURVEY. 

Pre.  ex.  au.  act  Mar.  2,  1907.  R.  by  Capt.  Mcln- 
doe, 1907  and  1908;  est.,  $10,000,*  08,  449. 


S-793 


CALCASIEU  PASS,  LAKE,  AND  RIVER,  LA. 


APPROPRIATIONS . 

1872,  6  $15, 000,  73,  65. 

1881,  6  3,000,81,1301. 

1881,  6  12,000,81,1305. 

1882,  6  7,000,83,1386. 
1882,  6  3,000,83,1388. 
1884,  6  6,500,84,1282. 
1888,  10,000,88,1257. 
1890,  75,000.90,1751. 
1892,  100,000,93,1506. 
1894,  90,000,96,1773. 


1896, 

80,000,  96, 1511. 

1899, 

35,000,99,1854. 

1902, 

75,000,02,1345. 

1905, 

100,000,05,1467. 

1907, 

*25,000,  07, 1441. 

1909, 

*8,000,O9,1469. 

1910, 

5,000,10,1614. 

Total, 

649,500  (incl.  sales,  etc., 
13, 1974). 

$649,426.40, 

1  H.  D.  178, 59th,  1st.  <  H.  D.  789,  60th,  Ist. 

fS.D.  609,  61st,  2d.  6  Calcasie  1  Pass, 

a  Trans,  from  Mermentau  R.  and  Bayou  Vermilion.  « Calcasieu  River. 
*  Allotment. 


rSee  pp.  14-22  fori 
Lexplanatlons.  etc. J 


KIVER  AND   HARBOR  WORKS. 


71S 


COMMERCE. 

Description  of,  71,  OS,  558;  74,  721. 

Extent  to  which  further  imp.  would  benefit  C, 
89  1528 

RR.  rates  reduced,  08,  446;  IS,  664. 

From  1901  to  1909  a  steady  increase;  in  1910, 
decrease  to  some  extent,  11,  545. 

1911,  404,800  t.,  13,  1975. 

CONTRACTS. 

1881.    G.  C.  Fobes  &  Co.,  dr.,  $10,444,  83, 1387. 

1894.  C.  Clarke  &  Co.,  capping  j.  w<th  St., 
$4.59  1. 1.  ($65,080),  95, 1773. 

1896.  J.  Winches,  j.  extension;  brush  mat- 
tresses, $1.20  s.  y.;  riprap  st.,  $2.96  t.;  and  granite 
capping,  $4.60  t.  ($22,510),  96,  1511.  C.  Clarke  & 
Co.,  w.  j.  extension;  brush  mattresses,  91$  s.  y.; 
riprap  St.,  $2.80  t.;  and  granite  capping,  $4,50  t. 
($62,830),  97, 1770. 

1898.  C.  Clarke  &  Co.,  operating  U.  S.  dr.,  $29 
per  day,  98, 1481. 

1899.  Christie  &  Lowe,  extending  w.  j.;  mat- 
tress, 800  s.  y.;  riprap  St.,  $2.20  t.  ($33,900),  00, 
2267. 

1902.  John  Short,  repairs  to  and  extension  of 
e.  j.,  03,  1310,  1311.  Bowers  Southern  Dredging 
Co.,  dr.,  20i|;  e.  y.  for  removal  of  50,000  c.  y.;  agree- 
ment to  repair  j.  and  additional  dr.,  174$  c.  v.,  to 
extend  chan.,  03, 1310. 

1906.  Bowers  Southern  Dredging  Co.,  dr.,  9.9* 
c.  y.;  piles  in  place,  $17.60  each.  Charles  Clarke  & 
Co.,  riprap  St.,  $2.94  t.,  06, 1319. 

1908.  M.  A.  Sweeney  Shipyard  &  Foundry  Co. 
constr.  of  combined  dr.  and  snag  boat;  price, 
$37,400,  08, 1503. 

1908.  M.  A.  Sweeney  Engine  &  Foundry  Co., 
changes  in  constr.  of  combined  dr.  and  snag  boat; 
price,  $1,750,  09,  1469.  Change  in  position  of 
boilers,  smokestack,  bulkheads,  etc.,  $662.46,  10, 
1614. 

1910.  Draokett  &  Terrebonne,  repair  and 
alteration  of  U.S.  dr.  Delatour,  $4,771.80,  11,  1756. 

ENGINEERS. 

CWet  of  Engineers.    E.,  71,  68;  73,  61;  73, 

65;  74,  73;  80,  146;  81, 196,  1302;  83, 192;  83,  211, 
212;  84,  215;  85,  221,  222;  86,  220;  87,  185;  88 
171;  89,  199,  202;  90,  180;  91,  226;  92,  220:  93, 
247;  94,  228;  95,  255;  96,  222;  97,  286;  98,  276' 
99,  330;  00,  376;  01,  394;  02,  326;  03,  341;  04, 
358;  05,  372;  06,  402,  411;  07,  419;  08,  445;  09. 
452;  10,  506;  11,  643;  13,  661. 

In  charge: 

Capt.  C.  W.  Howell,  1871-82;  71,  67;  73,  60:  73, 
63;  74,  72.  R.,  71,  557;  73,  634;  74,  721;  81, 1300, 
1301,  1304.  .        .        .         , 

Maj.  A.  Stiokney,  1881-84.  R.,  83,  1385,  1386; 
83,  1127,  1129;  84,  1281,  1282. 

Capt.  T.  Turtle,  1884-85.    85, 1409,  1414. 

Maj.  W.  H.  Heuer,  1885-87.  R.,  85,  1409,  1414- 
86,  1276,  1277;  87,  1378,  1402. 

Capt.  W.  L.  Fisk,  1888-91.  B.,  88,  1256;  89. 
1492,  1527;  90,  1750. 

Maj.  J.  B.  Quinn,  1890-99.  B.,  91,  1829;  93, 
1504;  93,  1830;  94,  1373;  95,  1770;  96,  1509;  97, 
1768;  98, 1480;  99, 1853. 

Maj.  H.  M.  Adams,  1900.    R.,  00, 2266. 

Lt.  E.  M.  Adams,  1901.    R.,  01, 1903. 

Lt.  Col.  H.  M.  Adams,  1902.    K.,  03, 1345. 

Capt.  Chas.  S.  Bromwell,  1903.    R.,  03, 1309. 

Lt.  Col.  H.  M.  Adams,  1904.    04, 1910. 

Capt.  J.  F.  Mclndoe,  1905-08.  B„  06, 1466;  06. 
1318;  07, 1440;  (Maj.)  08, 1602. 

Lt.  Col.  L.  H.  Beach,  1909-10.  R.,  09, 1468:  10. 
1613.  .      .        ,       , 

Maj.  H.  Burgess,  1911.    B.,  11, 1755. 

Lt.  Col.  L.  H.  Beach,  1912-.    R.,  13, 1974. 

Assistants: 

A.  C.  Bell.    E.,  81, 1302. 
W.S.Davis.    B., 83, 1127. 
Lt.  O.  T.  Crosby.    B..  87, 1379. 
T.  L.  Baymoad.    B.,  87, 1403. 


OPERATIONS. 

1870-71.    Sur.,  71,  557. 

1872-73.    Chan.  60'  x  2,962'  dr.,  73,  65,  634. 

1873-74.    Chan,  completed  to  a  w.  of  6.5'  x  60', 

d.  w.  in  Calcasieu  Pass  to  Calcasieu  Lake,  74,  73, 
721. 

1881-82.    Dr.,  83, 1387. 

1886-87.  Partial  constr.  of  pile  revet,  for  chan. 
over  bar.  Excavating  of  a  chan.  6'  x  100'  begim 
in  1887  through  bar  at  mouth  of  E.;  13,408  1.  f. 
revet,  wall  built,  87, 1379. 

1887-88.  60,085  c.  y.  dr.  by  hired  labor  from 
bar  at  month  of  Calcasieu  R.,  88, 1257. 

1888-89.  27,074  o.  y.  dr.  by  hired  labor,  89, 
1493. 

1892-93.  1,104  1.  f.  j.  on  e.  side  of  chan.  com- 
pleted, and  constr.  of  10,000'  of  revet,  on  n.  side  of 
chan.  nearly  completed,  93, 1831. 

1893-94.  Revet,  completed,  144,634  c.  y.  dr., 
and  about  6,000  1.  f.  e.  j.  built,  94, 1374, 1376. 

1894-95.  E.  j.  completed  to  7,347  1.  f.,  196,609 
0.  y.  dr.,  and  6,652 1.  f.  of  e.  j.  capped,  95, 1772. 

1895-96.  ia  connection  with  preceding  year, 
6,652 1.  f.  e.  j.  capped,  and  extension  of  e.  j.  in  prog- 
ress, 96, 1610, 1611. 

1896-97.    In  connection  with  preceding  year, 

e.  j.  extended  500  1.  f.,  and  2,200  1.  f.  w.  j.  constr., 
97   1769. 

1897-98.  16,118  c.  y.  dr.  and  revet,  repaired, 
98, 1480. 

1899-00.  7,777  s.  y.  mattress  and  13,066  t.  st. 
placed  in  w.  j.,  completing  the  extension,  00,  2206. 

1901-02.  Shell  reef  in  Calcasieu  lake  chan. 
partially  removed,  03, 1345. 

1902-03.  Redr.  chan.  extended  2,770',  making 
total  distance  redr.  8'  x  60'  x  5,770',  03, 1310. 

1904-05.  E.  j.  repaired  and  extended  600'; 
work  completed,  06, 1466. 

1905-06.    132,071  c.  y .  removed,  06, 1318. 

1906-07.  Dr.  completed;  total  of  352,779  c.  y. 
removed,  producing  chan.  7'  x  100'  x  34,000';  54 
pile  clusters  placed  to  mark  chan.;  18,763  t.  riprap 
St.  placed,  completing  rebuilding  of  old  revet.,  07, 
1440. 

1910-11.  100,9,37  c.  y.  dr.  by  U.  S.  dr.  DeUtmr, 
restoring  chan.  to  former  d.  of  8',  11, 1755. 

1911-12.  -Tender  for  U.  S.  dr.  Delatour  pur- 
chased, 12, 1974. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  71,  68,  657. 

Refilling  of  the  previously  dr.  chan.,  86,  1414: 
86, 1277;  87, 1380. 

Storms  damaging  works,  94, 1374. 

Effects  of  e.  j.,  94, 1375;  95, 1772. 

Depths,  97, 1769. 

Rises  sw.  La.  and  flows  sw.  to  Gulf  of  Mexico. 
About  22  m.  from  Gulf  it  debouches  into  Calcasieu 
Lake.  The  connection  between  the  lake  and  the 
Gulf,  7  m.  long,  is  known  as  Calcasieu  Pass,  13, 
661. 

D.  over  bar  at  mouth  of  pass,  7';  at  head  of  pass, 
8';  max.  draft  from  Gulf  of  Mexico  to  Lake  Charles, 
6'  at  1.  w.,  the  variation  being  2',  4.3, 664. 

PLANS.    (See  Projects.) 

By  Maj.  Heuer,  chan.  12'  d.  by  dr.  and  protecting 
js.  across  bar;  est.,  $600,000,  87, 1403. 

Est.,  $307,681,  to  repair  and  complete  js.;  $10,000 
for  Chan,  revets.,  and  $10,000  an.  to  maintain  dr. 
chan.,  01, 1903. 

PROJECTS. 

By  Capt.  Howell,  1871,  imp.  bar  at  head  of  pass 
by  dr.  a  chan.  5'  x  80'  x  IJ  m.;  est.,  $15,000,  and,  if 
extra  dr.  boat  necessary,  J25,000  to  be  added  to 
est.,  71,  568;  72,  61;  82,  1387;  86,  1277.  This 
work  accomplished  in  1873-74,  74,  73,  721. 
_  In  1881  the  previously  dr.  chan.  having  closed. 
It  was  proposed  to  reopen  it  8'  x  70'  at  1.  w.;  est., 
$15,000,  81;  1304;  86,  1277. 

By  M^.  Howell,  1881,  for  imp.  of  R.  above  the 
town  of  Lake,pharles  to  Philips  Blufl  by  cleaning 
Chan,  of  snags,  logs,  etc.,  to  a  navigable  w.  and  d., 
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and  dr.  bar  at  foot  of  Calcasieu  Lake;  est.,  125,080, 
81, 196, 1302. 

In  1886,  the  chan.  having  again  partly  refilled,  it 
was  proposed  to  redr.  6'  x  100',  protecting  it  by  a 
pile-and-plank  revet,  on  each  side,  87, 1379. 

By  Maj.  Heuer,  1887,  for  12'  d.  through  the  bar 
obstr.  the  passage  from  the  pass  to  the  d.  w.  of  the 
Gulf,  with  2  converging  js.  of  brush  mattress  and 
riprap  granite;  est.,  1600,000,  87, 1403, 1404. 

Act  July  13,  1892,  added  the  imp.  of  the  bars  at 
the  head  and  foot  of  Calcasieu  Lake,  to  gain  8'; 
revet,  of  chans.;  est.,  J150,000,  91, 1829. 

By  Maj.  Quinn,  1894-95,  dr.  chans.  through  bar 
at  lake  head,  capping  the  e.  j.  with  st.,  and  for  dr. 
Chan.  12'  d.  and  as  wide  as  funds  would  permit, 
from  the  12'  contour  inside  to  the  same  contour 
outside,  95, 1772. 

Proj.  submitted,  1899-1900,  for  extending  the 
w.  j.  1,000',  00,  2266. 

By  Col.  H.  M.  Adams,  1902,  expend.  $10,000  on 
redr.  chan.  through  Lake  Calcasieu  to  8',  and 
{65,000  in  repairing  and  extending  e.  j.,  OS,  1345; 
approv.  July  3,  1902,  03,  342. 

By  Capt.  Mclndoe,  1906,  redr.  chans.  s.  of  the  old 
revet,  at  .the  inner  pass,  and  at  the  mouth  of  the 
E.,  to  7';  for  rebuilding  old  revet,  at  iimer  pass. 


and  for  marking  chan.  through  Calcasieu  Lake 
with  pile  clusters;  approv.  Jan.  17, 1906,  06, 1318. 

SURVEYS. 

Ex.  by  Capt.  Howell,  71,  557. 

Au.  act  June  14,  1880,  80,  146.  Ex.  made  by 
Maj.  Howell,  1880,  81, 1301. 

Ex.  of  lower  reach  of  B.,  83, 1127. 

Ex.  of  bars  at  mouth  of  E.  and  pass  au.  act  Aug. 
6, 1886;  made  by  Maj.  Heuer,  87, 1402. 

Ex.  au.  act  Aug.  5,  1886;  made,  1888,  by  Capt. 
Fisk,  89, 1527. 

Made  by  Lt.  Adams,  1901,  to  ascertain  condition 
of  revetments  and  chan.  d.  in  lake;  d.  of  from  4}' 
to  6§';  shell  reef  had  formed,  01, 1903. 

Ex.  by  Capt .  Mclndoe;  8'  chan.  of  1903  had  shoaled 
to  4';  Chan,  revetments  had  almost  entirely  dis- 
appeared, 05, 373. 

Pre.  ex.  and  sxa.  of  Calcasieu  Lake  and  E.,  mouth 
of  Calcasieu  Pass  to  head  of  navigation  in  Calcasieu 
E.,  au.  act  Mar.  3,  1905;i  made  by  Maj.  Mclndoe 
(K.  unfav.),  06,  411. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 663. 

Maps.  94,  1374;  95,  1772;  97,  1770;  99,  1854; 
00, 2268. 


S-799    BLACK  BAYOU,  LA.     (Between  Calcasieu  Lake  and 

Sabine  Lake.) 


ENGIIVEEBS. 

Cblef  of  Engineers.    B.,  91, 230. 

In  charge.    Capt.  W.  L.  Fisk.    R.,  91, 1851. 


SURVEY. 

Ex.  of  Black  Bayou  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  au.  act  Sept.  19, 
1890;  made,  1890,  by  Capt.  Fisk  (R.  unfav.),  91, 
1851. 


1  H.  D.  724,  S9th,  1st. 


RIVER  AND  HARBOR  WORKS— GULF  OF  MEXICO. 


T.-DALLAS,  TEX.,  DISTRICT. 
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War  Department 

! 


Corps  of  Engineers.  U.S.  Army 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVEB  AND    HARBOK   WOEKS. 
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T.— DALLAS,  TEX.,  DISTRICT. 

In  charge  of  IT.  S.  Engineer  Office, 
Federal  Bldg.,  Dallas,  Tex. 


T    1  Gulf  ol  mexlGO. 
T    9  Sabine  Pass,  La.  and  Tex.'  (1) 
T    3  Sabine  Lake,  La.  and  Tex.  (2) 

T    4  Johnsons  Bayou,  La.  (3)  Til 

T    5  Sabine  B.,  La.  and  Tex.  (3)  X  1/3 

T    6  Neches  R.,  Tex.  (3)  T  13 

T    7  Sabine  and  Neches  Canal,  Tex.  (3,  6,  6)  ^  ^4. 

T    8  Port  Arthur  Ship  Canal,  Tex.  (3)-  -j.  15 

T    9  Sabine  Pass  H.,  Tex.  (3)  X  16 

T  10  Trinity  R.,  Tex.  (tributary  to  Galveston  x  17 

B.,  Tex.    See  Dist.  TJ.)  X  18 

T19 


The  upper  reaches  of  the  Red  R.,  from 
Fulton,  Ark.,  are  geographically   In 
eluded  In  T  District,  as  follows: 
Red  R.,  La„  Tex.  ai^d  Okla.    (See  Dist.  X.) 
Little  R.,  Ark.  and  Okla.  (11) 
Kiamlchl  B.,  Okla.  (11) 
BlueR.,  Okla.  (11) 
Washita  B.,  Okla.  (11) 
Sulphur  R.,  Tex.  and  Ark.  (11) 
Twelvemile  Bayou,  La.  (11) 
Caddo  Lake,  Tex.  and  La.  (17) 
Cypress  Bayou,  Tex.  and  La.  (18) 


T-3 


SABINE  LAKE,  LA.  AND  TEX. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 
I) 

Sabine  Lake  Including  channel  to  mouths  of  Sabine  and  Neches  Rivers . 
Sabine-Neches  Canal                                               , 

1893-1912 
1911-1912 

$546,500 
235,000 

Total - „ 

781, 500 

Part  (a),  T-3    Sabine   Lake  including   Channel   from    Port 
Artliur  Canal  to  moutlis  of  Sabine  and  Neches  Rivers,  Tex. 


APPROPRIATIONS. 

1899,  $10,000,99,1856. 
1902,  125-,000,  03, 1348. 
1906,     411,500,06,1321. 


Total,  646,500    (inol.    misc.,    $546,571.10,    13, 
2033). 


COMMERCE. 

Description  of.  Resources  of  the  country  tribu- 
tary to  the  Sabine  and  Neches  Rs.  very  great,  93, 
1852;  95, 1791. 

From  Jan.  1.  to  Deo.  31,  1899,  C.  141,122  t.,  00, 
2272. 

Importance  of  oil  industry,  04, 1936. 


1  The  following  list  includes  all  the  waterways,  important  and  less  important,  tributary  to  the  Sabine 
waters: 


T2 


a)  Sabine  Pass,  La.  and  Tex.  (1) 

b)  Sabine  Lake,  La.  and  Tex.  (a) 

c)  Johnsons  Bayou,  La.  (b) 

(d)  Three  Bayou,  La.  (b) 

(e)  Sabine  R.,  La.  and  Tex.  (b) 

(f)  Black  Bayou,  La.  (e) 
(g)  Vinton  Canal,  La.  (e) 
(h)  Bayou  Conway,  La.  (e) 

(i)  Caney  Cr.,  La.  (e) 

""  Brush  Cr.,  La.  (e) 


I  Cypress  Cr.,  La.  (e) 
(Ij  Hoosier  Cr.,  La.  (k) 
(m)  Eidge  Cr.,  La.  (e) 
(n)  Trout  Cr.,  La.  (e) 
(0)  Bayou  L'Anacoco,  La.  (e) 
(P)  Cypress  Cr.,  La.  (0) 
(q)  Bayou  Zourie,  La.  (0) 
(r)  Bayou  Castor,  La.  (0) 
(s)  Bayou  Liberty,  La.  (r) 
(t)  Prairie  Cr.,  La.  (0) 


T  2    (u)  Pocoson  Cr.,  La.  (0) 

(V)  Mill  Cr    La.  (e) 
(w)  DamrelICr.,La.  (e) 

(x)  Ten  Mile  Cr.,  La.  (e) 

(y)  Pearl  Cr.,  La.  (e) 

(z)  Sandy  Cr.,  La.  (e) 
(aa)  Bayou  Toreau,  La.  (e) 
(bbj  Selfs  Bayou,  La.  (aa) 
(CO)  Walker  Bayou,  La.  (aa) 
(dd)  Bayou  Salljr,  La.  (aa) 
(ee)  Black  Haw  Cr.,  La.  (e) 

(fl)  Franks  Bayou,  La.  (e) 
(gg)  Bayou  Lonnan,  La.  (e) 
(hh)  Bayou  San  Miguel,  La.  (e) 

(ii)  Bayou  San  Patrice,  La.  (e) 

(jj)  Bear  Cr.,  La.  (e) 
(kk)  Cow  Bayou,  La.  (e) 

(11)  Bayou  Clement,  La.  (e) 
(nun)  Bayou  Grand  Cane,  La.  (e) 
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Remarks  on  rice  growing,  and  benefit  of  prospec- 
tive imp.,  •04, 1936. 

CONTRACTS. 

1899.  C.  Clarke  &  Co.,  dr.  boat  and  crew,  77 
days,  at  $110.60  per  day  of  16  hours,  00,  2273. 

1906.  Bowers  Southern  Dredging  Co.,  dr.,  8t 
c.  y.,  and  revet,  work,  $9.20 1. 1.,  06, 1321. 

1908.  Bowers  Southern  Dredging  Co.,  dr.,  120 
c.  y.,  08, 1647. 

1911.  The  South  Texas  Telephone  Co.,  leasmg 
telephone  with  exchange  service,  83  per  mo.,  13, 
2033. 

ENGINEERS. 

Chief  of  Engineers.  R.,  93,  251;  95,  260;  97, 
292;  99,  333;  00,  378,  384;  01,  396;  03,  328;  03, 
344;  04,  361,  365;  OS,  375;  06,  404;  07,  421;  08, 
475;  09,  498;  10,  660;  11,  600,  621;  13,  726,  762. 

Boards: 

Convened,  New  Orleans,  La.,  Apr.  20  and  July 
10,  and  at  Sabine  Lake,  Apr.  21,  1899,  by  S.  O.  No. 
14,  dated  Mar.  16,  1899,  to  make  reex.  of  the  pro- 
posed Chan,  through  Sabine  Lake,  Tex.  R.,  00, 
2304.  (Maj.  J.  B.  Quinn,  Capts.  C.  S.  Rich6  and 
C.  A.  F.  Flagler.) 

BEKH.    R.,  04, 1939, 1949. 

In  Charge: 

Maj.  J.  B.  Quinn,  1893-99.  R.,  93,  1860;  95, 
1790;  97, 1789;  99,.1856. 

Mai.  H.-  M.  Adams,  1900, 1902,  and  190i.  R.,  00, 
2272,  2302;  (Lt.  Col.)  03,  1347;  04,  1914, 1930. 

Lt.  E.  M.  Adams,  1901.    R.,  01, 1907. 

Capt.  C.  S.  Bromwell,  1903-04.  R.,  03, 1314;  04, 
1944, 1953. 

Capt.  J.  F.  Moijidoe,  1905-07.  R.,  05,  1469;  06, 
1319;  07, 1443, 

Capt.  W.  P.  Wootea,  1908.    R.,  08, 1646. 

Capt.  A.  E.  Waldron,  1909-10.  R.,  09, 1526;  10, 
1669. 

Capt.  T.  H.  Jaclrson,  1911-.    R.,  11, 1815;  (Maj.) 

13. 2032. 

Assistants^ 

J.  L.  Brownlee.    R.,  93, 1852. 

A.  H.  Weber.    R.,  04, 1933. 

LEGAL  PROCEEDINGS. 

Land  owners  offer  to  donate  right  of  way  for 
inland  route,  06, 1320. 

OPERATIONS. 

1899-00.    85,064  c.  y.  dr.,  00,  2272. 

1906-06.  750,169  0.  y.  dr.,  and  2,412'  timber 
revet,  built  at  mouth  of  Taylors  Bayou,  06,  1320. 

1906-07.  2,440,634  o.  y.  dr.  and  chan.  marked 
with  21  pile  clusters,  07, 1443. 

1907-08.  1,114,085  c.  y.  dr.;  canal  connecting 
mouths  of  Es.  with  Taylors  Bayou  completed,  08, 
1546. 

1908-09.  Office  building  constr.  and  other 
minor  work  done,  09, 1526. 

1909-10.    Obstr.  removed  from  chan.,  10, 1669. 

1910-13.    Simken  obstr.  removed,    11,   1815; 

13. 2033. 

PHYSICAL  CHARACTERISTICS. 

Description  of  Sabine  Lake.  The  lake,  18  m.  1., 
and  with  d.  in  1892  ranging  from  4'  to  7',  part  of  the 
water  route  from  the  d.  w.  of  Sabine  and  Neches 
Rs.  to  Sabine  Pass  on  the  Gulf  of  Mexico,  93, 1851; 
96, 1790;  97,  1789. 

Shoaling,  outer  end  of  Sabine  R.  Chan.,  00,  378. 

Description  of,  04, 1934. 

PROJECTS. 

In  1897  Maj.  Quinn  est.  $20,000  to  $4,117,800  to 
obtain  chans.  of  various  dimensions,  97, 1789. 

Act.  Mar.  3,  1899,  app.  S10,0Q0  to  unp.  mouths  of 
Sabine  and  Neches  Rs.,  a  portion  of  the  money  to 


pay  for  a  reex.  for  chan.  through  Sabine  Lake,  00, 
378 

Proj.,  1899-1900,  provided  for  dr.  chan.  60'  x  8' 
d.  w.  in  the  Neches  R.  to  d.  w.  in  Sabine  Lake,  00, 
2272 

BE.,  1899,  est.  $300,000  to  imp.  mouths  of  the 
Sabine  and  Neches  Rs.,  with  an.  app.  for  mainten., 
00,2305.  .  ,^  .     „ 

Lt.  Col.  Adams  est.,  1902,  it  would  require  $4,000 
an.  mainten.,  02, 1347. 

Act  June  13,  1902,  au.  proj.  based  on  est.  of  Maj. 
Quinn,  1897,  for  clian.  8*^  d.  through  Sabine  Lake, 
or  d.  if  funds  should  be  furnished  by  private  jn- 
terests  for  additional  d.;  est.,  $150,000,1 03, 328. 

By  Capt.  Bromwell,  1903,  est.  varying  from 
$382,000  to  $530,000  for  9'  chans.,  varymg  in  w., 
location,  and  means  of  protection.  Chan.  100'  w. 
to  Sabine  Pass,  with  rock  revet.,  at  est.  cost  of 
$464,000  reoom^  or  if  connection  can  be  made  with 
Port  Arthur  Canal  through  Taylors  Bayou  with- 
out assuming  obligations  to  maintain  such  canal, 
then  that  route  at  est.  cost  of  $415,000  recom.,  04, 
1946;  06,  1469;  also  est.  for  various  routes  varying 
from  $400,000  to  $747,000,  and  $30,000  an.  mainten.,2 
04,  1953. 

Act  Mar.  3,  1905,  au.  proj.  for  connecting  mouths 
of  Sabine  and  Neches  Rs.  with  Taylors  Bayou,  or 
a  point  in  Sabine  Lake,  near  mouth  of  bayou,  a 
chan.  9'  d.  at  or  near  w.  shore  of  lake.  In  discretion 
of  Sec.  of  War  chan.  may  be  constr.  through  land 
near  lake  and  provided  that  right  of  way  be  fur- 
nished free,  06,  375. 

Act  Mar.  2,  1907,  au.  extension  of  chan.  at  s.  end 
with  d.  of  9'  to  junction  with  Port  Arthur  Canal, 
and  w.  canal  in  front  of  Port  Arthur,  in  discretion 
ofSec.  of'War,  07,  423. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 
Quinn  (R.  lav.  to  partial  imp.),  93, 1850.  Another 
au.  act  Aug.  17, 1894;  made  by  the  same  officer,  1895 
(R.  lav.),  96, 1790. 

Sur.  au.  act  June  3,  1896;  made  by  Maj.  Quinn, 
1897  (see  Projects),  97, 1789,  02,  328. 

Sur.  of  mouths  of  Sabine  and  Neches  Rs„  and  a 
reex.,  with  R.  thereon,  of  the  proposed  chan. 
through  Sabine  Lake,  au.  act  Mar.  3,  1899;  made, 
1899,  by  BE.. (see  Projects),  00,  2304. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902,  lor  sUp 
chan.  from  Beaumont,  on  the  Neches  R.,  and 
Orange,  on  the  Sabine  R.,  to  Sabine  Lake,  thence 
along  w.  shore  ot  said  lake  to  Sabine  Pass,  Tex., 
incl.  connection  between  said  chan.  and  the  Port 
Arthur  Canal,  with  view  to  excavating  chan.  of 
ds.  of  9',  12',  18',  and  25'.  R.,  Lt.  Col.  Adams,  on 
pre.  ex.,  Oct.  21,  1902,  and  on  sur.  by  Capt.  Brom- 
well, Dec.  12,  1903,  and  Feb.  13,  1904;  ests.  from 
$382,000  to  $747,000;  the  one  at  $636,500  and  $30,000 
an.  mainten.  preferred.2  04,  366-66, 1927. 

Of  proposed  route,  05, 1469. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  from  mouths 
of  Sabine  and  Neches  Rs.  to  mouth  of  Taylors 
Bayou,  and  tncl.  Sabine  R.  from  Orange  to  said 
canal  and  Neches  R.  from  Beaumont  to  said  canal. 
R.  by  Capt.  Waldron,  Sept.  18,  1909,  and  Mar.  5, 
1910=  (unlav.),  10,  577. 

Of  Sabine  Pass  and  Port  Arthur  Sliip  Canal, 
incl.  Taylors  Bayou,  and  turning  basin  at  Port 
Arthur,  au.  act  Mar.  3, 1909.  R.  by  Capt.  Waldron; 
est.,  $2,000,000,  provided  right  of  way  to  turning 
basin  be  furnished  free  to  U.  S.,*  10, 577. 

R.  by  BERH.,  Jan.  18,  1909;  requested  by  Com- 
merce Com.  to  further  examine  Sabine  and  Neches 
Canal,  Tex.  Board  is  of  opinion  that  work  already 
provided  above  Port  Arthur  is  sufficient  for  present 
and  prospective  C 

Reex.  of  chan.  from  Orange  and  Beaumont,  on 
Sabine  and  Neches  Rs.,  to  Port  Arthur  Ship  Chan., 
Tex.,  au.  act  June  25,  1910.  R.  by  special  board, 
Sept.  26,  1910;  est.,  $1,143,000,  of  which  amount 
local  interests  propose  to  contribute  one-half 
($571,500),  with  $50,000  ah.  mainten.,*  11, 621. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  12, 729. 


iH.  D.299,  54th,  2d. 
'  H.  D.  634,  58th,  2d. 


SH.  D.836,  61st,  2d. 
'  H.  D.  773,  61at,  2d, 


6  R.  and  H.  Com.,  60,  61st,  2d. 
6  H.  D.  1290,  61st,  3d. 
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Part  (b),  T-3    Sabine-Neches  Canal,  Including  Sabine  River 
to  Orange  and  Neclies  Biver  to  Beaumont,  Tex. 


APPROPRIATIONS. 


1911, 
1912, 


$200,000,  11,1818. 
35,000,18,2037. 


Total,  235,000  (total  available,  inol.  J571,600 
contributed  by  private  in- 
terests, $806,500,  IS,  2037). 

CONTRACTS. 

1913.  Bowers  Southern  Dredging  Co.,  dr. 
7,291,000  c.  y.,  7.290  c.  y.,  and  clearing  30  acres,  at 
MO  acre,  la,  2037. 

ENGINEERS. 

Chief  of  Engineers.    R.,  11,  602;  13,  729. 
In  charge.   Capt.  T.  H.  Jackson,  1911-.    R., 
11,1817;  13,2035. 

OPERATIONS. 
1911-13.    310,572  c.  y.  dr.,  13, 2036. 


PRIVATE  WORK. 

Beaumont  navigation  interests  deposited  $428,000 
in  accordance  with  act  Feb.  27,  1911,  11, 1818. 

Orange  Co.  navigation  interests  deposited  $143,- 
500;  bind  themselves  to  maintain  chan.  in  sec.  "  b," 
13,  731. 

PROJECTS. 

Act  Feb.  27,  1911,  au.  imp.  Sabine-Neches  Canal, 
Tex.,  from  Port  Arthur  Ship  Canal  to  mouth  of 
Sabine  R.,  the  Neches  R.  up  to  Beaumont,  Tex., 
and  Sabine  R.  to  Orange,  to  25',  bottom  w.  in 
Sabine-Neches  Canal  80'  and  bottom  w,  in  open 
Rs.  150',  etc.;  total  cost,  $1,143,000;  local  interests 
to  contribute  one-half  ($571,500)  and  maintain 
Chan.,  free  of  cost  to  U.  S.,  for  3  years,  and  to  pro- 
vide for  operation  and  mainten.  of  guard  lock 
therein,!  n,  602. 

Act  July  25,  1912,  extends  proj.  to  incl.  cutting 
off  of  bends  and  w.  of  chan.,  12,  2036. 

Hap.    13, 2036. 


T-4 


JOHNSONS  BAYOU,  LA. 


APPROPRIATIONS. 

1899,       $2,500,99,1856. 
1907,         2,600,07,1442. 

1911,  2,000,11,1814. 

1912,  2,500,13,2032. 

Total,    2  9,500,13,2032. 

COMMERCE. 

Amounted  to  3,163  t.,  1899,  00, 2268. 
1908,  5,000±  t.;  1911,  2,300±  t.,  13,  725. 

CONTRACTS. 

1899.  C.  Clarke  &  Co.,  dr.,  19*  c.  y.  ($2,090), 
00,  2269. 

ENGINEERS. 

Chief  of  Engineers.  R.,  99,  332;  00,  377;  01, 
395;  03,  326;  03,  343;  04,  360;  05,  374;  07,  421; 
08,  474;  09,  497;  10,  559;  11,  599;  13,  724. 

In  charge: 

Mai.  J.  B.  Quinn,  1897-99.    R.,  99, 1855. 

Maj.  H.  M.  Adams,  1900-02.  R.,  00,  2268;  (Lt. 
Col.)  01, 1905;  03, 1346. 

Capt.  Chas.  S.  Bromwell,  1902-04.    R,  03, 1311. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04, 1913. 

Capt.  J.  F.  Mclndoe,  1904-07.  R.,  OS,  1468;  07, 
1442. 

Capt.  W.  P.  Wooten,  1907-08.    R.,  08, 1545. 


Capt.  A.  E.  Waldron,  1908-11.  R.,  09, 1525;  10, 
1667. 

Capt.  T.  H.  Jackson,  1911-.  B.,  11, 1813;  (Maj.) 
13,  mi. 

OPERATIONS.- 

1899-00.  11,762  c.  y.  dr.,  completing  proj.,  00, 
2268. 

1909-10.  Dr.  to  maintain  chan.  of  61'  average 
d.  by  U.  S.  dr.;  erected  beacon  to  mark  its  location, 
10, 1667. 

1910-11.    40,613  c.  y.  dr.,  11, 1814. 

PHYSICAL,  DATA. 

Stream  in  extreme  sw.  portion  of  La.,  runs  nw. 
to  Sabine  L.;  25±  m.  1.  Proj.  portion  at  mouth 
only,  13,  724. 

PROJECTS. 

By  Maj.  Quinn,  1899,  6'  chan.  from,  the  6'  d.  in 
Sabine  L.  to  6'  d.  in  the  bayou,  of  such  w.  as  funds 
would  permit,  99, 1855. 

StXRVETS. 

Pre.  ex.  made,  1897,  in  connection  with  a  sur.  of 
Sabine  L.,  by  Maf.  Quinn.  (R.  fav.),  97, 1789;  99, 
1855. 

Ex.,  1908;  and  B.  found  unworthy  of  imp.,  08, 
1545;  on  2d  ex.,  1908,  recom.  that  bar  in  chan.  be 
dr.;  an.,  09, 1525. 


T-5 


SABINE  BIYEB,  LA.  AND  TEX.^ 


APPROPRIATIONS. 

1872,  4  $2, 700,  73,684. 

1878,  10,000,78,84. 

1879,  6,000,79,108. 

1880,  5,000,80,1195. 

1881,  7,000,81,1323. 

1882,  4,000,83,1424. 
1892,  5,000,93,1511. 
1894,  6,000,96,1779. 
1896,  2,000,  96, 1517. 
1899,   2,000,99,1857. 

Total,  48,700 


COMMERCE. 

Important,  71,  640,  643;  73,  680. 

Description  of;  mostly  lumber,  and  increasing, 
96, 1516. 

From  Jan.  1  to  Dec.  31,  1899,  C.  407,373  t.,  00, 
2274. 

Mostly  floating  of  logs,  04, 1961. 

CONTRACTS.- 

1878.  Brott  &  Norris,  dr.,  17*  c.  y.;  annulled, 
79  904. 

1879.  S.  N.  Kimball,  dr.,  22}t  c.  y.,  79,  904. 

1880.  F.  A.  Hyatt,  cutK)£f  excavation,  80, 1194. 


I H.  D.  1290,  61st,  3d 

>  $238.65  reverted  to  Treas, 


s  Sur.— B.  Feb.  15, 1853;  est.,  $159,760,    (H.  D.  482,  55th,  2d.) 
<  Allotment  for  mr.  i         .       / 
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1889.  Sabine  Tram  Co.,  pile  and  brush  dam 
oonstr.,  83,647,  90, 1762. 

1893.  Lyles  &  Allardyce,  hire  of  snag  boat, 
S64.70  per  day,  93, 1837. 

1895.    Same  finn,  hire  of  snag  boat,  S54.60,  96, 

1899.  V.  Von  Schoeler,  snagging  plant  and 
crew,  36  days,  at  S69.S0  per  day  of  8  hours  (oral 
agreement),  00, 2274. 

ENGIIirEEBS. 

Chtel  o(  Engineers.    B.,  70,  32,  62;  71,  67; 

73,  62;  73,  66;  78,  84;  79,  108;  80,  146,  150;  81, 
198;  8H,  19S;  S3,  200;  84,  208;  85,  224;  86,  222; 
87, 186;  89, 200;  90, 180;  91,  228,  230;  93, 222,  223; 
93,  249,  251;  94,  231;  95,  258;  96,  224;  97,  289; 
98,  279;  99,  333;  00,  379;  01,  397;  03,  329;  03, 
345;  04,  362,  366;  OS,  376;  08,  486;  18,  752. 

Boards.  BERH.  considers  stream  not  worthy 
of  further  imp.,  04, 1958. 

In  cbarge:  ^ 

Capt.  0.  W.  Howell,  1870-80.  B.,  71,  540;  73, 
680;  78,  610;  79,  904. 

Maj.  S.  M.  Mansfield,  1880-82.  B.,  80, 1193, 1199; 
81, 1321. 

Maj.  W.  H-.  Heuer,  188^-84,  1885-87.  B.,  83, 
1422;  83, 1066;  86, 1425;  86,  1287;  87, 1383. 

Capt.  T.  Turtle,  1884-85.    B.,  84, 1255. 

Capt.  W.  L.  risk,  1888-91.  E.,  88,  1269;  89, 
1494;  90, 1752. 

Maj.  J.  B.  Quiim,  1891-99.  E.,  91,  1835;  93, 
1510,  1513;  93,  1835,  1848;  94,  1379;  96,  1778;  96, 
1616;  97,  1773;  98,  1485;  99,  1857. 

Maj.  H.  M.  Adams,  1900,  1902,  and  1904.  B.,  00, 
2274;  (Lt.  Col.)  03, 1348;  04, 1915,  1957. 

Lt.  E.  M.  Adams,  1901.    E.,  01, 1908. 

Capt.  C.  S.  Bromwell,  1903.    B.,  03, 1315. 

Capt.  J.  F.  Molndoe,  1905.    E.,  05, 1471. 

Capt.  W.  P.  Wooten.    B.,  08,  474. 

Maj.  T.  H.  Jackson.    E.,  13,  724. 


Assistants: 

G.  Dyes.    B.,  71,  542. 

r.  P.  Learenworth.    E.,  73,  681. 

J.  S.  Folhemus.    E.,  80, 1195. 

P.-  H.  Thomson.    E.,  93, 1849. 

A.H.Weber.    B.,  04, 1959. 


ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Howell,  purchase  of  dr.  in  connection 
with  Trinity  E.,  $42,600,  71,  541;  78,  611. 

By  G.  Dyes,  converging  js.,  51,800;  shell  embank- 
ments and  piling,  $10,252.40,  71,  543. 


LEGISLATION. 

1866.    $61,466  app.  by  Texas  for  imp.  of  K.,  73, 
683. 


OPEEATIONS. 

1879-80.  42,667  c.  y.  dr.  from  out  through  bar, 
80, 1194. 

1880-81.  Cut-ofl  at  Dead  Bend  completed  and 
one  at  head  of  Narrows  begun,  81, 1322. 

1881-83.  Cut-off  at  the  Narrows  completed, 
83, 1423. 

1883-83.  Chan.  6'  x  100'  redr.  lor  5,600',  83, 
1056. 

1889-90.  Constr.  of  pile  and  brush  dams 
begun  under  contract,  90, 1762. 

1890-91.  Pile  and  brush  dam  constr.  in  prog- 
ress under  contract,  91, 1835. 

1891-93.    Proj.  completed,  93, 1511. 

1893-93.    1,326  obstr.  removed,  94, 1380. 

1896-96.  Nearly  2,000  obstr.  removed,  96, 
1516. 


1899-00.    955  misc.  obstr.  removed,  00,  2274. 
1900-01.    41  snags  and  logs  and  174  trees  re- 
moved, 01, 1908. 

PHYSICAL,  CHAEACTEBISTICS. 

General  description,  71,  540,  542;.  73,  682,  683. 

Description  of,  between  Sudduths  Bluff,  Tex., 
add  Logansport,  La.,  93i  1848. 

Tendency  of  obstr.  to  re-form,  96, 1516. 

Waterway  made  up  of  a  series  of  pools  and  cross- 
ings, or  shoals,  impossible  to  navigate  at  I.  w. 
Loose  and  stranded  logs  form  serious  obstr.,  04, 
1960. 

PLANS.    (See  Estimates  and  Projects.) 

By  Capt.  Howell,  purchase  of  a  dr.  to  operate 
both  at  Trinity  and  Sabine  Es.,  71, 541. 

By  G.  Dyes,  (1)  converging  js.  to  concentrate 
discharge  of  water;  (2)  shell  embankment  and 
piling  to  close  the  cut-ofl  and  the  West  Pass,  71, 
543. 

Capt.  Fisk  reports,  1888,  that  further  imp.  are 
inadvisable,  as  the  existing  chan.  meets  the  re- 
quirements of  C,  88, 1260. 

By  Maj.  Quinn,  1891,  removal  of  snags  and  similar 
obstr.  between  Sabine  Lake  and  Sudduths  Bluff- 
est.,  $10,000,  93, 1514. 

PBIVATE     (STATE     AND     COEPOBATE) 
WOEK. 

1853.    Company  formed  for  imp.  of  the  naviga- 
tion of  the  R.,  73,  683. 
(See  Legislation.) 

PEOJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Howell,  1873,  dr.  chan.  across  bar  at 
mouth  of  E.  to  5',  and  removing  snags  and  obstr. 
from  R.  above;  est.,  $56,000;  est,  orig.,  $31,033,  73, 
681;  79, 904,  905;  80, 1195. 

By  Maj.  Mansfield,  1880,  excavation  of  cutoff 
from  the  main  R.  into  the  Narrows,  5'  x  40'  x  320'; 
formation  of  2  other  cut-offs  of  100'  each;  removal 
of  snags,  logs,  and  similar  obstr.,  and  constr.  of 
pile  and  brush  obstr.  across  old  chan.;  est.,  $17,500, 
80,  1199.  E,  not  considered  susceptible  of  per- 
manent imp.,  86,  222;  93, 1610. 

By  Maj.  Quinn,  1892,  removing  snags  and  other 
obstr.  between  Sabine  Lake  and  Sudduths  Bluff; 
est.,  $10,000.  In  1893,  est.  $2,000  an.  mainten.,  93, 
1836. 

By  Maj.  Quinn,  1895,  to  dr.  chan.  across  bar  at 
E.  mouth.    (See  Sabine  Pass,  Tex.) 

Subproj.,  1897,  to  clear  R.  of  obstr.  fi«m  Morgans 
Blufl  to  head  of  the  Narrows,  99, 1857. 

Subproj.,  1899,  to  remove  most  dangerous  obstr. 
between  Morgans  Bluff  and  Sudduths  Bluff,  99, 
1857;  00,  2274. 

SUB  VETS. 

By  G.  Dyes,  1871.    E.,  71,  542. 

By  F.  P.  Leavenworth,  1872-73.    E.,  73,  681. 

Resm:.  au.  act  Mar.  3,  1879;  made,  1880,  by  Maj. 
Mansfield,  80, 1195. 

Of  Narrows  of  Sabine  R.,  80, 1199. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Quinn,  93, 1513. 

Ex.  of  the  R.  from  Sudduths  Bluff,  Tex.,  to 
Logansport,  La.,  au.  act  July  13,  1892;  made,  1892, 
by  Maj.  Quinn  (E.  unlav.),  93, 1848. 

General  ex.  of  the  work,  97, 1773. 

Ex.,  mouth  to  Logansport,  La.,  au.  act  June  13, 
1902.    B.  by  Lt.  Col.  Adams'  (unfav.),  04, 1956. 

Ex.,  mouth  to  Logansport,  La.,  and  Belzora, 
Tex.,  au.  act  Mar.  2,  1907.  E.  by  Capt.  Wooten, 
Dec.  11, 19072  (unfav.),  08,  486. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  as  far  as 
practicable  above  Orange,  13,  752. 


I  H.  D.  177,  68th,  2d. 


>  H.  D.  490,  60th,  1st, 
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T-6         NECHES  RIVER,  TEX.     (Including  survey  of  Ange- 
lina River,  Tex.) 


APPROPKIATIONS. 

1878, 

18,000,78,84. 

1879, 

5,000,79,109. 

1880, 

5,000,80,1202. 

1881, 

3,000,81,1325. 

1882, 

5,000,88,1425. 

1884, 

7,000,84,1257. 

Total, 

33,000 

COMMERCE. 

Does  not  warrant  heavy  expend,  for  imp.,  74, 
V48. 

Obstr.  to  navigation,  74,  748,  752. 

Description  of,  large,  93, 1854. 

Decreasing  in  1895-96  on  account  of  obstr.  in  the 
stream,  96, 1518. 

COXTBACTS. 

1878.  Brott  &  Norris,  dr.,  17*  c.  y.  Contract" 
annulled,  79,  907. 

1879.  S.  N.  Eimball,  dr.,  22ii|;  c.  y.,  79,  909. 
1881.    Neyland  &  Henderson,  removal  of  obstr., 

81, 1324. 

ENGrNEEBS. 

CUet  of  Engineers.    R.,  7S,  62;  74,  74;  78, 

84;  79, 109;  80, 147, 150;  81, 198;  88, 195;  83,  200; 
84,  208;  85,  225;  86,  222;  87,  186;  89,  200;  90, 
181;  91,  228;  98,  222;  93,  250,  251;  94,  232;  96, 
259;  96, 225;  97,  290;  08,  486. 

In  charge: 

Capt.  C.  W.  Howell,  1872-79.  78,  62.  R.,  74, 
742;  78,  611;  79,  906. 

Maj.  S.  M.  Mansfield;  1880-81.  R.,  80,  1201;  81, 
1324. 

Capt.  C.  E.  L.  B.  Davis,  1881-82.    R.,  81,  1324. 

Maj.  W.  H.  Heuer,  1882-84.  B.,  88,  1425;  83, 
1057. 

Capt.  T.  Turtle,  1884-85.    B.,  84, 1266. 

Maj.  W.  H.  Heuer,  1885-87.  B.,  85,  1426;  86, 
1288;  87, 1384. 

Capt.  W.  L.  risk,  1888-91.  R.,  88,  1260;  89, 
1495"  90  1753. 

Maj.  J.  B. '  Quinn,  1891-97.  B.,  91,  1836;  98, 
1511;  93,  1837,  1863;  94,  1381;  95,  1781;  96,  1518; 
97,  1776. 

Capt.  W.  P.  Wooten,  08,  474. 

Assistants: 

Lt.  H.  M.  Adams,  1873.    R.,  74,  743. 

A.  De  Man,  1873.    B,  74,  745. 

J.  S.  Polhemus.    R.,  80, 1202. 

P.  H.  Thomson.    R,  93, 1854. 


OPERATIONS. 

1881-83.  K.  imp.  between  Yellow  Blufl  and 
BevUport,  by  removal  of  snags,  logs,  and  similar 
obstr.,  88, 1425. 

1888-89.  65,842  c.  y.  dr.  by  hired  labor,  89, 
1495. 

1896-96.    74,885  c.  y.  dr.,  96, 1518. 

PHYSICAL  CHARACTERISTICS. 

General,  74,  747,  748,  751,  et  seq.,  80, 1203. 
Bar  at  mouth,  74,  743,  763. 
Description  of,  from  mouth  to  Shocks  Blufl,  93, 
1853. 

PLANS. 

By  Lt.  Adams,  dr.  chan.  to  a  w.  of  80'  and  d.  of 
5',  74,  743. 

By  A.  De  Man,  removing  snags  and  overhanging 
willows  which  obstr.  the  navigation  of  the  Angelina 
K.,  74, 748.  Dr.  the  chan.  through  middle  ground, 
and  constr.  ofjs.  9,300'  and  2,200'  1.  at  the  mouth 
of  the  Neches  E.,  74,  754. 

PRIVATE     (STATE     AND     CORPORATE) 
WORK. 

Imp.  of  the  Angelina  E.(trib.  to  Neches)  has  been 
attempted  by  Texas,  but  the  attempts  resulted  in 
a  failure,  owing  to  the  incompetency  of  the  con- 
tractors, 74,  749. 

PROJECTS. 

By  Capt.  HowelU  1878,  dr.  chan.  6'  x  40'  at  m.  1.  w. 
across  the  bar  at  the  mouth  of  the  Neches  E.:  est. 
$26,318,  78,  84;  79,  909;  80, 1202. 

By  Maj.  Mansfield,  1880,  removing  snags,  trees, 
and  similar  obstr.  from  Yellow  Blufl  to  Bevilport, 
7  m.;  est.,  $15,000,  80, 1204. 

Total  est.  forprojs.  of  1878-80,  $41,318,  87, 1384. 

By  Maj.  Quinn,  1896,  expend,  available  funds  in 
dr.  chan.  about  100'  w.  and  6'  d.  from  d.  w.  in 
Neches  E.  to  d.  w.  in  Sabine  Lake,  96, 1781. 

SURVEYS. 

By  A.  De  Man,  1872-73.    R.,  74,  746. 

Ex.  by  Capt.  Howell,  1878,  79,  906. 

Kesur.  from  mouth  to  Bevilport  au.  act  Mar.  3, 
1879;  made,  1880,  by  Maj.  Mansfield,  80, 1202. 

Ex.  from  its  mouth  to  Shocks  Blufl  au.  act  July 
13,  1892;  made,  1892,  by  Maj.  Quinn,  93,  1863  (R. 
fav.). 

Pre.  ex.  with  plan  and  est,  of  cost  of  imp.  au. 
act  Mar.  2,  1907.  R.,  Capt.  Wooten,  1907  and  1908: 
est.,  115,000,1 08,  486. 


T-8    PORT  ARTHUR  CANAL,  TEX.     (Operating  and  care.) 


APPROPRIATIONS.! 


1907, 

$30,000.00 

1907, 

18,989.08 

1908, 

22,353.81 

1909, 

15,000.00 

1909, 

15,000.00 

1909, 

25,664.76 

1910, 

126,125.89 

1911, 

40,216.29 

1911, 

9,519.70 

1911, 

6,200.00 

Total, 

2  309,069.63 

COMMERCE. 

In  1911,  1,880,017  t.,  mostly  com,  paint,  iron, 
steel,  tin  plate,  lard,  etc.,  13,  2040. 

CONTRACTS. 

1907.  Spence  &  Parrish,  wooden  revet.,  $16.11 
1.  f.,  07, 1446. 

1909.    John  Jacobson,  dr.,  lOJ^  o.  y.,  09,  1529. 

1911.  Bowers  Southern  Dredging  Co.,  dr. 
175,000  c.  y.,  in  turning  basin  at  head  of  ship  canal, 
10.4(1;  c.  y.;  Elllcott  Machine  Co.,  constr.  and  de- 
livering one  complete  wooden  hull,  15"  pipe-line 
dr.,  $84,520,  18,  2039. 


•  H.  D.  870,  60th,  lat. 

2  Allotments  from  permanent  indefinite  app.  for  operation  and  care  of  canals  and  other  works  of  naviga- 
tion, as  per  sec.  4,  act  July  5, 1884,  amendedTand  reenacted  by  sec.  6,  act  Mar.  3, 1909. 
>  Furnished  bv  T.  District  oflinB  j  •  i  • 


8  Furnished  by  T.  District  office. 

30462°— H,  Doc,  740,  63-2- 
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1913.  J.  B.  Griffith,  lease  of  tug  Captain  Nelson, 
Mly  equipped  and  services  of  crew  of  2  men,  $375 
per  month,  13, 2039. 

ENGINEERS. 

Chiet  of  Engineers.    B.,  07,  424;  08,  476;  09, 

600;  10, 663;  11, 604;  13,  734. 

In  charge: 

Capt.  J.  F.  Mclndoe,  1907.    R.,  07, 1446. 

Capt.  W.  P.  Wooten,  1908.    K.,  08, 1648. 

Capt.  A.  E.  Waldron,  1909-10.  R.,  09, 1529;  10, 
1671. 

Capt.  T.  H.  Jackson,  1911-.  B.,  11,  1818;  13, 
2037. 

LEGAL  PROCEEDINGS. 

Port  Arthur  Canal  and  appurtenances  trans,  to 
U.  S.  by  owners,  1906,  and  jurisdiction  ceded  by 
State  of  Texas,  1907,  07,  424. 

OPERATIONS. 

1906-07.  Dr.  of  canal  company  bought  by 
U.S.,  07, 1446. 

1907-08.  100,.567  c.  y.  dr.  by  contract,  and 
38,606  by  U.  S.  plant,  08, 1648. 

1908-09.    13,900 1.  f.  shoals  dr.,  09, 1629. 

1909-10.  11,600  I.  f.  Chan,  dr.,  and  293,696  o.  y. 
dr.  from  turning  and  lumber  basias,  10, 1671. 


1910-11.  Dr.  shoal  places  in  canal  to  26'  or  27' 
for  9,200',  and  redr.  entire  length  of  lumber  basin 
at  Port  Arthur  docks,  2,500',  11, 1818. 

1911-13.  U.  S.  dr.  shoal  places  in  canal  to  d.  of 
26'  and  27',  removing  113,115  c.  y.  silt;  89,135  c.  y. 
in  turning  basin  at  head  of  Port  Arthur  Ship 
Canal  dr.  by  contract,  13,  2039.  24,000  c.  y.  dr. 
from  turning  basin  by  contract;  wooden  huu,  15" 
pipe  line  dr.  named  Orange,  delivered,  13, 2038. 

PHTSICAl,  CHARACTERISTICS. 

Condition  of  canal  upon  acceptance  by  U.  S.,  07, 
425. 

Considerable  shoaling  in  turning  basia  at  Port 
Arthur  docks,  11,  605. 

PROJECTS. 

Subproj.  approv.  Aug.  8,  1910,  au.  dr.  about 
176,000  0.  y.  from  tummg  basin  at  head  of  Port 
Arthur  Canal  to  secure  26';  also  provides  for  constr. 
of  a  16"  hydraulic  pipe-line  dr.  at  a  cost  of  about 
175,000,  11,  1818. 


SURVEYS. 

Of  break  between  canal  and  Sabine  Lake,  07, 
1446. 
Of  canal,  07, 1446. 
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SABINE  PASS  HARBOR,  TEX. 


APPROPRIATIONS. 


act  Aug.  30  (sur.). 

73, 686  (sur.). 

76,  77,  589. 

76,  77,  592;  77,  461 

78,  83. 

79, 108. 

80, 1164. 

81, 1318. 

83, 1422. 

84, 1250. 

86, 1281. 

88, 1263. 

90, 1767. 

93, 1509. 

95, 1776. 

96,  1514. 

97, 1771. 

98, 1483. 

99, 1860. 

99, 1860. 

00, 2278. 

03, 1351. 

05, 1473. 

07, 1448. 

08,  1651. 

09,  1532. 
09,  1632. 
10, 1674. 
11,1821. 
13,  2042. 


Total,    4  5,076,550  (less  817,491.69  returned  to 
Treas.,  and  incl.  33,346.13 
reed,  from  sales,  etc.,  55, 
062,403.54,  13,  2042). 
COMMERCE. 
Unimportant,  Blue  Buck  Point,  73,  676. 
Important,  76, 948. 

Description   of.    Almost   wholly   shipments   of 
pine  limiber  to  domestic  and  foreign  ports,  96, 
1514. 
Operations  by  2  railroads  in  progress,  1896-79, 


1852 

85,000, 

1872 

t*2,000. 

1875 

20,000, 

1876 

2  38,000, 

1878 

■  30,000, 

1879 

25,000, 

IKSII 

60,000, 

1RS1 

150,000, 

1882 

150,000, 

1884 

200,000, 

1886 

198,750, 

1888 

260,000, 

1890 

300,000, 

1892 

350,000, 

1894 

8  276,000, 

1896 

75,000, 

1897 

480,000, 

1898 

400,000, 

1899 

150,000, 

1899 

264,000, 

1900 

36,000, 

1902 

186,000, 

1906 

160,000, 

1907 

160,000, 

19U8 

190,000, 

I9(W 

*200,000, 

1909 

10,000, 

1910 

150,000, 

1911 

160,000, 

1912 

433,800, 

with  a  view  to  making  the  pass  a  great  grain  ex- 
porting and  importing  port,  96, 1514. 

C.  concerned  in  imp.,  1899,  valued  at  from  $3,- 
000,000  to  $5,000,000,  99,  I860;  00,  2277. 

Rail  rates  lowered  on  account  of  imp.,  08,  1650. 

Imp.  have  marked  efiect  in  controlling  rates,  09, 
603. 

Diagram  showing  relation  of  freight  tonnage 
value,  and  apps.,  11, 1822. 

1911,  2,443,962  t.,  13,  2043. 

"There  were  moved  on  this  waterway  during  the 
calendar  year  1911  2,443,962  short  tons  of  mis- 
cellaneous freight,  consistrog  of  principally  crude 
petroleum  and  its  refined  products,  sulphur, 
cotton,  lumber,  rice,  and  general  merchandise, 
valued  at  $49,864,181. 

"  CompaTative  statement  of  shipments  and.  receipts. 


Short  tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  ending  May 
31- 
1897 

87,632 
238,400 
326,982 

326, 494 

217, 489 

160,087 

689,688 

1,316,248 

1,792,371 

1,779,954 

1,904,389 

1,848,169 

1,802,307 

2,186,786 

2,304,113 

2,443,962 

38,746 
150,768 
88,582 

1898 

1899 

Calendar  year — 
1899 

488 

1900 

109,005 
67,402 

1901 

1902  .. 

539,601 
625,560 
477,123 

1903 

1904 

1905 

12,417 

1906. 

124,435 

1907 

56,230 
45,852 

1908 



1909  . 

383,479 
118,327 
139,849 

1910 

1911 

*  Allotment. 

t  May  Include  $1,000  for  sur.  of  Blue  (Bio)  Buck  Point  Pass,  73,  676. 

1  Sur.— R.,  Feb.  15, 1853.    (H.  D.  482^  65th,  2d.) 

2  To  be  applied  to  the  imp.  of  Sabine  Pass  B.  and  E.,  Blue  Buck  Pt.  Bar,  and  Neches  E.,  76, 692;  applied 
to  Sabine  Pass  alone,  76, 592;  77, 468.  ,      ,      ,    vf 

a  See  Projects,  1895. 

*  $16,297.03  of  this,  part  of  app.  of  1897  to  buy  a  dr.,  not  being  required,  returned  to  Treas.,  00,  2279. 


rSee  pp.  14-22  tor"! 
Lexplanations,  etcj 
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"The  improvement  at  Sabine  Pass  has  caused  a 
reduction  m  the  local  freight  rates  as  stated  in 

frevious  annual  reports,  but  the  freight  rates  to 
art  Arthur  and  Sabine,  Tex.,  consist  of  the 
through  rate  to  Beamnont  plus  a  certain  dil- 
ferential,  which  is  applied  by  the  State  railway 
commission  to  all  seaports."    18,  737. 

CONTRACTS. 

1875.  Curtis,  Fobes  &  Co.,  dr.,  12§(f  o.  y.,  76, 
691.    Annulled,  77, 75,  468. 

1883.  F.  A.  Hyatt  &  Co.,  j.  constr.,  $2.25  and 
S3.90  c.  y.,  83, 1050. 

1884.  Louisiana  Jetty  &  Lightering  Co.,  St., 
$3.70 1.,  85, 1420. 

1888.    Louisiana  Jetty  &   Lightering  Co.,   j. 
constr.,  89, 1497. 
1891.    C.  Clarke  &  Co.,  j.  constr.,  93, 1507. 

1893.  T.  L.  Smith,  j.  extension:  mattresses, 
96(t  s.  y.;  riprap  st.,  $3.15  t.  ($224,975).  C.  Clarke 
&  Co.,  dr.,  13Jit  c  J.  ($32,400),  93, 1834. 

1894.  F.  A.  Hyatt  &  Co.,  j.  extension:  brush 
mattresses,  W  s.  y.;  hearting  St.,  $2.50;  riprap  St., 
$2.86;  and  granite  capping  St.,  $4.66  1. 1.  ($115,260). 
R.  Moore  Dredging  Co.,  dr.,  90  c.  y.  ($103,600),  96, 
1777. 

1897.  Christie  &  Lowe,  j.  extension:  brush 
mattresses,  eSif  s.  y.;  riprap  St.,  $1.67;  and  capping 
St.,  $3.80  t.;  dr.,  lot  o.  y.  ($792,800),  97,  1772. 

1898.  National  Dredging  Co.,  dr.,  13$  u.  y. 
($17,650),  98, 1484. 

1899.  R.  Moore  Dredging  Co.,  dr.,  9.60  c.  y. 
($86,500).  Townsend  &  Downey,  dr.  boat  with 
two  10-inch  pumps,  $87,900,  99, 1861;  00, 2278. 

1903.  John  Sliort,  repairs  to  and  extension  of 

B.  j.,  $100,000,  03, 1318. 

1904.  Higgins  Oil  &  Fuel  Co.  (2  contracts), 
fuel  oil,  750  bbl.,  05, 1474. 

1906.    Higgins  Oil  &  Fuel  Co.,  fuel  oil,  700  bbl.; 

C.  Clarke  &  Co.,  repair  of  e.  j.,  St.,  $2.29  t.  in  place, 
06, 1474.    Sun  Co.,  fuel  oil,  700  bbl.,  06, 1324. 

1906.  Higgins  Oil  &  Fuel  Co.,  fuel  oil,  7210  bbl., 
06, 1324.  Higgins  Oil  &  Fuel  Co.,  fuel  oil,  900  bbl., 
07, 1449. 

1907.  Higgins  Oil  &  Fuel  Co.,  fuel  oil,  $1.12 
bbl.,  07, 1449. 

1908.  Sun  Pipe  Line  Co.,  fuel  oil,  970  bbl.; 
Higgins  Oil  &  Fuel  Co.,  fuel  oil,  $1.25  bbl.,  08, 
1551.  Higgins  Oil  &  Fuel  Co.,  fuel  oil,  $1.06  bbl.; 
C.  Clarke  &  Co.,  repairing  and  rebuilding  e.  j.,  St., 
$2.69!  t.,  08, 1662. 

1910.  D.  M.  Picton  &  Co.,  j.  work,  $135,166, 
10, 1674. 

1911.  T.  S.  Reed,  trustee  for  Gulf  National 
Bank,  repairing  js.,  St.,  $2.87i  t.  in  place  (about 
27,100  t.),  13,2041-42.' 

ENGINEERS. 

Chief  ol  Engineers.    B.,  73,  62;  73,  66;  75, 

80;  76,  77;  77,  76;  78,  83;  79,  108;  80,  146;  81, 
197,  199;  82,  194,  195;  S3,  199;  84,  207,  216;  86, 
223;  86,  221;  87,  187;  88,  172;  89,  200;  90,  181; 
91,  227;  93,  221;  93,  248;  94,  230;  96,  267;  96, 
223;  97,  288;  98,  278;  99,  335;  00,  380;  01,  398, 
401,  402;  03,  330;  03,  346;  04,  303;  06,  377;  06, 
407;  07,  425;  08,  477;  09,  601;  10,  664,  577;  11, 
606;  12,  735. 

Boards: 

Convened,  New  York,  Mar.  11,  1882,  to  report 
upon  proj.  by  Maj.  Heuer  for  imp.  of  Sabine  Pass. 
R.,  82,  1438.  (Cols.  Tower  and  Newton  and  Lt. 
Col.  Abbot.) 

Convened,  New  York,  Dec.  1,  1884,  to  report  on 
proj.  by  Capt.  Turtle  for  imp.  of  Sabine  Pass. 
R.,  86,  1420.  (Col.  Duane  and  Lt.  Cols.  Abbot 
and  Comstock.) 

Convened,  New  Orleans,  La.,  Feb.  11,  1891,  by 
S.  O.  No.  89,  to  report  upon  imp.  of  Sabine  Pass. 
R.,  9],  1834.  (Col.  Comstock,  Maj.  Quinn,  and 
Capt.  Black.) 

In  charge: 

Lt.  Henry  L.  Smith,  1853.    B.,  75, 946. 

Capt.  C.  W.  Howell,  1872-81;  73,  66.  R.,  73, 676 
684;  75,  944;  76,  689;  77,  468;  78,  609;  79,  902- 
(Maj.)  80, 1162. 

Capt.  C.  E.  L.  B.  Davis,  1881-82.    R.,  81,  1317. 

Capt.  W.  H.  Heuer,  1882-84,  1885-87.    R.,  83, 


1422, 1426, 1427, 1428;  83, 1048;  (Maj.)  86, 1416;  86, 
1278, 1284;  87, 1385. 

Capt.  T.  Turtle,  1884-85.    R.,  84, 1250. 

Capt.  W.  L.  risk,  1888-91.  R.,  88,  1261;  89, 
1496;  90,  1753. 

Maj.  J.  B.  Quinn,  1891-99.  R.,  91,  1831;  93, 
1506;  93,  1832;  94,  1376;  95,  1774;  96,  1512;  97' 
1771;  98, 1482;  99, 1858. 

Maj.  H.  M.  Adams,  1900-02  and  1904.  R.,  00, 
2276;  01,  1916,  1918-19;  (Lt.  Col.)  03,  1349;  04, 
1916. 

Lt.  E.  M.  Adams,  1901.    R.,  01, 1910. 

Capt.  C.  S.  Bromwell,  1903.    R.,  03, 1317. 

Capt.  J.  F.  Mclndoe,  1906-07.  R.,  05,  1472;  06, 
1322;  07,  1447. 

Capt.  W.  P.  Wooten,  1908.    R.,  08, 1649. 

Capt.  A.  E.  Waldron,  1909-10.  R.,  09, 1530;  10, 
1672. 

Capt.  T.  H.  Jackson,  1911-.  R.,  11, 1820;  (Maj.) 
13, 2040. 

Assistants: 

Lt.  H.  M.  Adams.    B.,  73,  676,  684. 
T.  L.  Raymond.    E.,  83,  1051;  84,  1251;  86, 
1416,  1423;  86, 1282.  1286;  87, 1388. 
A.  C.  BelL    R.,  89, 1499;  90, 1767. 
Lt.  P.  S.  Bond.    R.,  03, 1352. 
F.  F.  Axtell.    B.,  04, 1919;  05, 1475. 

OPEBATIONS. 

1875-76.    23,294  c.  y.  dr.,  76,  77,  591. 

1876-77.    10,450  0.  y.  dr.,  77,  468. 

1877-78.    Dr.  by  U.  S.  dr.  Essayons,  78, 609. 

1878-79.  Dr.  by  U.  S.  dr.  Essayons;  also  re- 
pairs, 79, 903. 

1880-81.  12'  Chan.  dr.  through  Blue  Buck 
Bar,  81, 1318. 

1883-83.  10,600  1.  f.  of  brush  and  st.  j.  built, 
83, 1048. 

1883-84.  5,474  1.  f.  brush  and  st.  j.  added  to 
that  already  built,  84, 1260. 

1884-86.  Work  on  e.  j.  commenced  under  1884 
contract,  85, 1421. 

1885-86.  E.  j.  foundation  extended  990'  and 
top  work  350';  w.  j.  raised  above  high  tide  for  6,710', 
86, 1279. 

1886-87.  Foundation  course  of  e.  j.  extended 
to  14,000'  from  shore  line,  87, 1386-1388. 

1887-88.  6,993  c.  y.  brush  mattress  and  6,767 
t.  St.  placed  in  e.  j.,  88, 1262. 

1888-89.  E.  J.  foundation  extended  2,300',  89, 
1497. 

1889-90.  7,458  c.  y.  of  brush,  18,876  c.  y.  sandst. 
and  granite  riprap,  and  9,378  t.  of  sandst.  placed  in 
j.,  90, 1765. 

1890-93.  J.  constr.  in  progress  imder  contract, 
91, 1832;  92, 1608. 

1893-93.  About  6,000  t.  capping  St.,  32,000  t. 
riprap,  and  42,000  s.  y.  brush  mattresses  placed  in 
js.;  169,376  c.  y.  dr.,  93, 1833. 

1893-94.  198,401  c.  y.  dr.  from  chan.;  39,000  t. 
riprap  St.,  and  23,333  s.  y.  mattresses  placed  in  w.  j., 
94  1377. 

1894^96.  165,669  c.  y.  dr.;  6,433  t.  riprap  st, 
and  13,294  s.  y.  brush  matresses  placed  in  e.  j.,  95, 
1775. 

1895-96.  Dr.  and  e.  j.  extension  in  progress, 
96, 1613;  73,334  c.  y.  dr.  from  R.  mouth,  96,  1514. 

1897-98.  299,799  c.  y.  dr.;  e.  j.  extended  4,100', 
and  w.  j.  completed  for  3,000',  98, 1482, 1483. 

1898-99.    404,063  c.  y.  dr.,  99, 1859. 

1899-00.  E.  j.  extended  300',  w.  j.  extended 
3,425';  1,414  o.  y.  dr.  from  main  ship  chan.,  and 
constr.  of  dr.  in  progress,  00, 2276, 2277. 

1900-01.  19,925  c.  y.  riprap  and  2,470  c.  y. 
capping  St.  placed  in  js.;  211,885  c.  y.  dr.  opposite 
Sabme  from  between  js.,  01, 1910.  New  dr.  Sabine 
received,  01, 1911. 

1901-03.  603,663  o.  y.  dr.  under  contract; 
317,695  c.  y.  dr.  by  U.  S.  plant,  partly  paid  for  from 
funds  advanced  by  Kansas  City  Southern  BR.  Co., 
03, 1350. 

1902-03.  138,274  o.  y.  dr.  under  contract,  and 
357,670  c.  y.  by  U.  S.  plant,  03, 1317. 

1903-04.  254,280  c.  y.  dr.,  04,  1916.  28,143  t. 
St.  placed  in  e.  j.,  04, 1917. 

1904-05.  422,175  c.  y.  dr.  by  U.  S.  plant,  and 
7,926  t.  St.  placed  in  js.,  05, 1472. 
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1905-06.  452,205  c.  y.  dr.  by  U.  S.  plant,  06, 
1322.  39,606  t.  st.  placed  in  e.  j.,  raising  6,033  1.  f. 
to  4'  above  1. 1.,  06, 1323. 

1906-07.  490,293  c.  y.  dr.  by  U.  S.  plant,  07, 
1447.  Performance  of  dr.  Sabine  from  completion 
up  to  date,  07,  426. 

1907-08.  496,665  c.  y.  dr.,  08,  1649.  62,901  t. 
St.  placed  in  e.  j.,  08, 1660, 

1908-09.  381,225  c.  y.  dr.  by  U.  S.  plant,  09, 
1630.  55,991  c.  y.  riprap  st.  placed  along  j.,  09, 
1531. 

1909-10.  437,132  c.  y.  dr.,  455  granite  blocks 
trans,  from  w.  to  e.  js.,  and  9,160 1.  st.  and  710  c.  y. 
concrete  placed  in  w.  j.,  10, 1672-73. 

1910-11.  607,487  o.  y.  dr.  by  U.  S.  plant  for 
mainten.;  repair  work  on  js.  completed,  11, 1821. 

1911-13.  137,475  o.  y.  dr.;  6,979  t.  st.  placed 
on  w.  j.  and  18,121 1.  on  e.  j.,  IS,  2041. 


PHYSICAL,  CHARACTERISTICS. 

General,  73,  684;  75,  945-947. 

Tides,  86, 1280. 

Perforation  of  rock  used  in  js.  by  marine  animal, 
87  1387 

Settlement  of  js.,  94, 1377. 

86,000  acres  of  pasture  lands  reclaimed  by  work  of 
imp.,  96, 1514. 

D.  of  cban.  through  js.,  97, 1771. 

Great  storm  destroyed,  1899,  2  brush  mats  on  the 
w.  j.,  99, 1869. 

Triangulation  system  of  Sabine  Pass,  04,  1920, 
and  description  and  eleyations  of  bench  marks,  04, 
1923. 


PLANS. 

By  Lt.  Smlthi  1853,  dr.  9'  chan.,  etc.,  $7,000,  76, 
945. 

By  Capt.  Heuer,  1882,  d.-w.  chan.  from  Sabine 
Pass  to  Orange  and  Beaumont  by  dr.  chan.  con- 
sidered useless  with  the  present  demands  of  C.,  83, 
1426. 

By  Maj.  Stickney,  water  route  connecting  Cal- 
casieu R,  with  Sabine  Pass  considered  unworthy 
of  imp.,  84,1286. 


PROJECTS. 

By  Capt.  Howell,  dr.  chan.  about  2J  m.  1.,  12'  x 
160';  est.,  $105,026,  75,  947.  For  dr.  chan.  4J  m., 
20'  X  160';  est.,  $390,317,  76,  947;  77,  76;  78,  609. 
Dr.  operations  in  force,  1875  to  1881,  durmg  which 
interval  about  $160,000  expended,  81, 198. 

In  1882  Capt.  Heuer  proposed  2  high  brush  and 
St.  js.,  curving  from  either  bank  at  mouth  of  Sabine 
Pass,  parallel  with  each  other  and  at  a  distance  of 
2,000'.apart;  the  w.  j.  to  be  18,120'  1.,  and  e.  j.  19,800' 
1.;  also  for  possible  excavation  of  chan.  between  js. 
20'  X  100'  at  bottom;  this  chan.  to  extend  from  j. 
entrance  to  18'  chan.  inside  the  bar;  est.,  $3,177,606, 
83, 1436, 1437;  83, 1054. 

The  BE.  of  1882  favored  high  js.  without  the  shore 
openings  proposed  by  Capt.  Heuer,  83,  1439;  91, 
1831. 

In  1891  the  board  (Col.  Comstock,  Maj.  Quimi, 
and  Capt.  Black)  proposed  elevation  of  the  e.  j.  to 
2'  above  m.  h.  w.  for  the  first  16,600',  and  the  w.  j. 
to  m.  h.  w.  level  for  the  first  4,000',  thence  to  the 
end  of  the  j.  2'  above  m.  h.  w.,  91, 1836. 

By  Maj.  Quinn,  1895,  dr.  bar  at  mouth  of  the  R. 
with  U.  S.  dr.;  est.,  about  $4,000,  96, 1514. 

By  Maj.  Quinn,  1896,  oonstr.  5,300  1.  f.  e.  j.  and 
6,600  1.  f.  w.  j.;  est.,  $986,000;  and  enlarging  and 
maintaining  dr.  chan.  with  U.S.  plant;  est. ,  $65,000. 
Act  1896  limited  the  cost  of  completing  the  proj.  to 
$lig60,000,  98, 1482. 

By  Maj.  Quinn,  1897,  expend.  $100,000  to  pur- 
chase a  dr.  and  $30,000  to  operate  same  during 


fiscal  year  1898;  modified,  1898,  making  available 
for  immediate  use  $15,000  of  the  $30,000  app.  for  dr., 
98, 1482;  00,  2277. 

By  Maj.  Quinn,  1897,  subproj.  for  expend.  $360,- 
000,  as  follows:  Dr.  chan.,  $30,000;  extending  e.  j., 
$282,000;  and  capping  w.  j.,  $38,000,  00,  2276. 

By  Maj.  Qunm,  1898,  subproj.  for  expend. 
$400,000,  as  follows:  Completing  e.  j.,  $171,040.28, 
and  extending  w.  j.,  $228,961.72;  modified,  1898,  to 
permit  $30,000  to  be  used  for  dr.,  99, 1869;  00, 2276. 

Subproj.,  1898-99,  expend.  $264,000  to  extend 
w.  j.;  modified,  1899,  reducing  allotment  for  w.  j. 
by  34,000 1.  of  riprap  st.  and  adding  this  amount  to 
the  e.  j.;  again  modified,  1900,  to  permit  sufficient 
St.  being  used  to  complete  e.  j.,  the  remainder  ix)  be 
placed  on  w.  j.,  99, 1869;  00,  2276. 

By  Maj.  Quinn,  1899,  straightening,  w.,  and 
otherwise  imp.  main  chan.  by  removing  such 
parts  of  the  oyster  flats  as  funds  available  ($160,000) 
woifid  permit  between  a  point  1,000'  n.  of  the  U.  S. 
life-savmg  station  and  a  point  opposite  the  V.  S. 
lighthouse,  99, 1859;  00, 2277. 

Maj.  Quinn  est.,  1899,  $160,000  for  enlarging  the 
main  ship  chan.  at  Sabine  Pass,  Tex.,  99, 1862. 

By  Maj.  Adams,  1900,  expend.  $36,000  to  com- 
plete imp.  at  Sabine  Pass  under  existing  continuing 
contract,  00, 2277. 

By  Maj.  Adams,  1900,  plan  for  w.  and  d.  chan. 
from  about  1,000'  n.  of  life-saving  station  to  en- 
trance of  Port  Arthur  Canal;  est.,  $26,000,>  01, 1918; 
03,  330. 

Bjf  Lt.  Adams,  1901,  est.  for  completing  js.,  incl. 
repairing  damage  by  storm,  $1,116,573,  01,  1911; 
03, 1350. 

Maj.  Adams  est.,  1901,  $100,000  to  repair  damage 
done  by  storm  of  Sept.,2 1900,  01, 1919;  03,  331. 

Est.,  1907,  $1,016,573  to  complete  proj.,  incl 
building  up  of  low  portions  of  js.  to  4'  above  1.  w., 
additional  contract  dr.,  and  mainten.,  07,  426. 

Act  July  25, 1912,  au.  proj.  for  repair  and  building 
up  of  js.  to  provide  chan.  of  26'  d.,  dr.  Port  Arthur 
Canal  26'  x  150',  dr.  new  turning  basin  26'  x600'  x 
1,700';  est.,  $2,000,000,  with  $290,000  first  year 
mainten.,  and  $190,000  an.  for  mainten.  thereafter, 
subject  to  right  of  way  being  furnished  freetoU.S.,^ 
13,  737. 


StTRVETS. 

By  Lt.  Smith,  1853.    R.,  75, 946. 

By  Lt.  Adams,  1872.  R.,  73,  684.  Of  Bhie 
(Bl.)  Buck  Point  Pass.    R.,  73, 676. 

By  Capt.  Howell,  1875.    R.,  75,  945. 

For  a  d.-w.  connection  from  Sabine  Pass  to 
Orange  and  Beaumont  au.  act  Mar.  3,  1881;  made, 
1882,  by  Capt.  Heuer,  83, 1426. 

To  oormect  Calcasieu  E.  with  Sabine  Pass  au. 
act  Aug.  2,  1882;  made,  1882,  by  Maj.  Stickney; 
R.  as  imworthy  of  imp.,  84, 1286. 

Sur.  and  ex.  of  work,  85, 1416;  86, 1286. 

Sur.  of  the  pass  made,  1888  and  1889,  by  Capt. 
Fisk,  89, 1499;  90, 1756,  1769. 

Ex.  au.  act  June  6,  1900.  R.  by  Maj.  Adams,' 
01, 1915. 

From  Gulf  of  Mexico  to  Sabine  Lake;  also  for  h. 
lines,  04, 1917. 

Of  j.  Chan,  and  h.,  06, 1323;  07, 1448. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Sabine 
Pass  and  Port  Arthur  Ship  Canal,  Tex.,  to  and 
incl.  Taylors  Bayou  and  turning  basin  at  Port 
Arthur,  etc.  R.  by  Capt.  Waldron,  1909  and  1910; 
est.,  $2,000,000,  provided  right  of  way  for  turning 
basm,  $10,000,  be  furnished  free  to  U.  S.,'  10, 677. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  13,  738. 

Maps.3  83,  1054;  85,  1416;  86,  1282;  89,  1498; 
90,  1769;  93,  Atlas,  77;  93,  1832;  94,  1378;  95, 
1776;  96,  1514;  97,  1772;  99,  1860;  00,  2278;  04, 
1920;  13,2040. 


I  H.  D.  70,  56th,  2d. 


2  H.  D.  162,  66th,  2d. 


8  H.  D.  773, 61st,  2d. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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T-10 


TRINITY  RIVER,  TEX. 


Part. 


Title. 


Period. 


Appropriar 
tions. 


Trinity  E.,  Tex.,  mouth  or 

Trinity  R.,  Tex.,  above  mouth 

Trinity  E.,  Tex.,  operating  and  care,  locks  and  dams. 

Total 


1852-1912 
1899-1912 
1909-1912 


$102,453.36 

1,682,287.00 

20,566.56 


1,805,305.92 


Part  (a),  T-10       Trinity  River,  Tex.     (Mouth  of.)  f 


APPROPRIATIONS. 

1852,    !$3,000.00,  act  Aug.  30(sur.). 


1872, 

3  3,600.00,  73,691  (sur.). 

1878, 

10,000.00,  ya,  84. 

1879, 

2,500.00,79,110. 

188(1, 

4,000  00,80,1239. 

18H1, 

10,000.00,81,1342. 

1882, 

8,000  00,83,1458. 

1888, 

12,500.00,88,1286. 

189(1, 

10,000  00,90,1804. 

1892, 

10,000.00,93,1542. 

1894, 

5,000.00,95,1814. 

1896, 

5,000.00,96,1546. 

1899, 

7,000  00,99, 1966  (sur.). 

I9II2, 

*62. 97,  06, 1341. 

1905, 

*3, 800  00,06, 1341. 

19(17, 

>  *1,000. 00, 07, 1466;  08,  461; 

10,  1644. 

1909, 

*3,590  39, 10, 1644. 

1910, 

5  1,500  00,10,1644. 

1911, 

2,000  00,11,1789. 

Total,  102,453.36  (less  810,500  for  surs.,  1872 
and  1899,  and  $1,341.97 
trans,  to  Clear  Creek  and 
Dickinson  Bayou,  and 
incl.  misc.,  $90,626.57,  13, 
2008). 
COMMERCE. 

Important,  71,  67,  639;  73,  686,  690. 

Description  of,  96, 1553;  00,  2363. 

1911,  1,293  t.,  13,  702. 

CONTRACTS. 

1878.  Brott  &  Norris,  dr.,  m.  cy.,  79,  907. 

1879.  S.  N.  Kimball,  dr.,  221(1;  c.  y.,  79,  909 
1881.    G.  L.  Long,  dr.  and  snag  removal,  81, 

1341. 

1884.  J.  S.  Atkinson,  sheet-pile  revet.,  $3  1.  f., 
and  dr.,  15$  c.  y.,  85, 1456. 

1889.  B.  F.  Hutches,  j.  constr.,  $2.73  1.  f.,  90, 
1805. 

1891.  J.  J.  Atkinson,  timber  1.  constr.,  $2.90 
1.  f.,  91,  1921. 

1894.  C.  &  E.  P.  Clarke,  dr.,  32ii|;  c.  y.  C$3,250), 
94,1403. 

ENGINEERS. 

Chief  of  Engineers.  R.,  70,  32,  62;  71,  67; 
73,  62;  73,  66;  78,  84;  79,  110,  112;  80,  148;  81 
200;  82,  197;  83,  202;  84,  217;  85,  227;  86,  224; 
87,  189;  88,  174;  89,  204;  90,  184;  91,  233,  235, 
1936;  93,  226;  93,  255;  94,  235;  95,  264;  96,  229, 
231;  97,  296;  98,  285;  99,  341;  00,  388,  394;  01, 
405,  411,  1972;  02,  336;  03,  354,  366;  04,  372,  375, 
2021;  05,  387;  06,  419,  430;  07,  438;  08,  460;  09, 
481;  10,  542;  11,  580;  12,  702. 

Boards.    BE.    R.,  04,  2021-26. 

In  charge: 

Capt.  C.  W.  Howell,  1869-79.  R.,  71,  637,  538; 
73,  685;  78,  612;  79,  918. 


Maj.  S.  M.  Mansfield,  1880-81.    R.,  80, 1238, 1239 

Capt.  C.  E.  L.  B.  Davis,  1881-82.    R.,  81,  1340 

Maj.  S.  M.  Mansfield,  1882-80.  R.,  83, 1467;  83, 
1082;  84, 1304;  85, 1465;  86, 1323. 

Maj.  O.  H.  Ernst,  1886-90.  R.,  87,  1421;  88, 
1286'  89  1657. 

Maj.  c!  J.  Allen,  1890-92.  R.,  90, 1802;  91, 1918, 
1936;  92, 1540. 

Maj.  A.  M.  Miller,  1893-97.  R.,  93,  1880;  94, 
1401;  95,  1813;  96,  1546,  1551;  97, 1806. 

Maj.  J.  B.  Quinn,  1898.    R.,  98, 1508. 

Capt.  C.  S.  Richfi,  1899-02.  R.,  99,  1965;  00, 
2329,  2348,  2356;  01,  1938,  1971;  02,  1382;  03, 
1338-40 

Capt!  Edgar  Jadwin,  1904-06.  R.,  04, 1993,  2001; 
05,  1500,  1504;  06, 1339. 

Capt.  J.  C.  Oakes,  1907-09.  R.,  07,  1466;  08, 
1524;  09, 1603. 

Maj.  G.  P.  HoweU,  1910-11.  R.,  10,  1643;  11, 
1788. 

Maj.  E.  I.  Brown,  1912-.    R,  13, 2008. 

Assistants: 

Lt.  H.  M.  Adams.    B.,  73, 686. 

G.  Dyes.    R.,  71,638. 

J.  S.  Bird.    R.,  73, 687. 

W.L.Webb.    R.,  80, 1240. 

E.  M.  Hartrick.    R.,  90, 1806. 

G.  Bagnall.    B.,  91, 1921;  92, 1542. 
D.  Allen.    R.,  94, 1403. 

F.  Oppikofer.    B.,  96, 1654;  00,  2360. 
D.  A.  Watt.    R.,  04, 1997. 

OBSTRUCTIONS. 

14  brs.,  1895,  more  or  less  obstructive,  96,  1551, 
1554;  00,  2360. 

OPERATIONS. 

1879-80.  22,000  c.  y.  dr.  from  bar  at  mouth, 
80, 1239. 

1880-81.  26,000  c.  y.  dr.  from  bar  at  mouth. 
81, 1341. 

1881-82.  2,900  c.  y.  sand  dr.;  58  snags  and 
trees  and  1  wreck  removed,  83, 1468. 

1884-85.  2,775  1.  i.  of  revet,  built  and  23,275 
c.  y.  dr.,  85, 1456. 

1889-90.  3,269  I.  f.  of  j.  built  under  contract, 
90, 1803. 

1890-91.  1,360  1.  f.  of  revet.  buUt,  aud  repairs 
made  to  existing  works,  91, 1919. 

1891-93.  Repairs  to  existing  works  com- 
pleted, 93, 1542. 

1893-94.  W.  j.  extended  about  1,200  I.  f., 
completing  it;  .6,626  c.  y.  dr.,  94, 1402. 

1897-98.  Log  jam  at  E.  mouth  removed,  98, 
1508. 

1899-00.  Log  jams  removed  from  the  Middle 
Pass,  and  Brown  Pass  of  the  B.,  00,  2329. 

1903-03.  Snag  boat  and  quarterboat  constr.; 
prelmimary  design  of  Lock  No.  1  submitted;  dr. 
Gen.  H.  M.  Bobert  removed  all  snags,  700'  of  bulk- 
head, and  dr.  3,100'  to  8'  x  75',  03, 1338, 1339. 


*  Allotment, 
t  See  U-12  on  p.  735. 
1  Sur.— B.,  Jan.  30, 1863. 
D.  482, 55th,  2d.) 


Est.,  $31,808.    (H.  E. 


'  Specific  app. 

3  Allotment  from  app.  for  sur.  and  ex. 

« $341.97  trans,  to  Clear  Creek,  Tex.,  08, 461. 

5  $1,000  trans,  to  Dickineon  Bayou,  11, 680. 


726    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1912. 


1903-04.  Snags  and  overhamging  trees  re- 
moved over  49.7  m.  of  see.  1;  profiles,  data,  and 
lock  and  dam  plans  prepared  for  consideration  of 
BE.  in  accordance  witli  provisions  of  act  June  13, 
1902;  drifts,  snags,  and  leaning  trees  removed  over 
28  m.  between  mouth  and  sec.  1,  and  plans  made 
for  constr.  of  lock,  04, 1993-98,  2001. 

1904-05.  Contour  maps  and  borings  made  for 
sites  of  Locks  1,  4,  and  6,  and  plans  completed  for 
liock  and  Dam  No.  1,  sec.  1;  snagging  continued 
until  Mar.,  1905,  inoutb  1»  sec.  1,  wben  work  was 
stopped  owing  to  act  Mar.  3,  1905,  diverting  funds 
from  this  sec.  to  sec.  1;  dr.  Oen.  B.  M.  Eobert  re- 
moved 68,077  c.  y.  from  mouth;  snag  boat  Gen. 
S.  M.  Mansfield  removed  log  jam  of  1,477  logs  and 
snags  from  Middle  Pass,  05, 1500, 1504. 

1905-06.    163  snags  removed,  06, 1339.     . 

1907-08.  23,989  0.  y.  removed  from  Browns 
Pass  by  dr.  Qen.  B.  M.  Robert,  08, 1524. 

1909-10.  Derrick  barge  removed  2,769  o.  y., 
and  dr.  Capt.  C.  W.  Howell  removed  8,400  c.  y.; 
snag  boat  amdaloupe  removed  log  jam  at  Browns 
Pass,  10, 1643. 

1910-11.  Log  boom  to  keep  drift  out  oJ  pass 
constr.  at  cost  of  8500, 11, 1788. 

PHYSICAL  CHARACTERISTICS. 

Described,  71,  538,  539;  73,  686,  687,  688;  87, 
1421;  89, 1557;  90, 1802. 

Description  of,  between  Magnolia  and  Dallas. 
206J  m.  1.,  forming  the  boundary  line  of  several 
counties.    Obstr.  in  1895  by  snags,  etc.,  96, 1552. 

Slight  shoaling  of  imp.  part,  96, 1546. 

Description  of,  Dallas  to  mouth,  00,  2350. 

Hurricane,  Sept.  8,  1900,  a  benefit  to  the  mouth 
of  this  B.,  in  that  it  swept  away  the  accumulation 
of  logs  and  drift  which  m  recent  years  caused  the 
mouth  to  be  blockaded  after  every  rise,  01, 1938. 

A  Chan.  6'  x  80'  dr.  a  distance  of  1,800',  13,  702 

FLANS.    (See  Projects.) 

By  G.  Dyes,  1871,  imp.  of  mouth;  recom.  for 
Pass  A  a  chan.  4J'  x  150'  through  inner  and  outer 
bars,  protected  by  a  pile  break'r;  est.,  S15,942,  71, 
539.    Modified  by  Capt.  Howell,  71,  637. 

Imp.  by  locks  and  dams  disapproved,  1873^  by 
Capt.  Howell  and  Lt.  Adams,  recom.  only  mip. 
bekiw  Liberty,  the  removal  of  snags  and  excavating 
a  Chan.  6'  x  80'  x  12,500';  est.,  122,581,  73,  687. 

PRIVATE  WORK. 

Under  arrangements  between  interested  parties, 
dr.  TTios.  B.  Ball,  owned  by  city  of  Houston,  Tex., 
worked  for  one  week  redr.  chan.  into  Browns  Pass, 
18, 2008. 

PROJECTS.    (See  Plans.) 

By  Capt.  Howell,  1871  and  1873,  imp.  of  Trinity 
E.,  securing  a  5'  chan.  from  mouth  up  to  Liberty, 
by  constr.  of  pile  break'r  at  the  mouth,  removal  of 
snags,  and  dr.;  est.,  $46,000,  71,  537;  73,  686;  80, 
1238.  Increased,  1887,  to  $69,600,  87,  1422.  Work 
not  considered  permanent,  79,  919. 

In  1889  Maj.  Ernst  proposed  constr.  of  2  parallel 
sheet-pile  js.,  each  7,600'  1.  and  275'  apart,  to  con- 


centrate R.  flow  across  the  bar;  also  low,  sub- 
merged dams  across  the  2  principal  passes,  to  pre- 
vent their  enlargement;  est.,  $56,000,  mairing  orig. 
est.  of  proj.,  as  revised,  $89,500,  89, 1558;  9S,  1541. 

By  Maj.  Miller,  1893-94,  expend,  app.  of  1892  to 
obtain  immediate  benefit  by  extending  the  w.  j. 
about  1,200  1.  f.  to  meet  the  5'  contour  of  the  B., 
and  to  connect  the  inner  and  outer  6'  contours  by 
Chan.  5'  X 100',  94, 1402. 

In  1895  Maj.  M»ler  est.  $125,000  to  remove  obstr., 
eto.,  and  $1,600,000  to  constr.  locks  and  dams,  96, 
1652, 1663, 1664. 

Capt.  Klohd  est.,  1899-1900,  $4,000,000  and  $4,550,- 
000  for  a  4'  and  6'  chan.,  and  $280,000  an.  mainten., 
00,2363. 

In  future,  work  on  the  mouth  of  this  stream  to 
be  conducted  by  dr.  and  snagging,  4n  connection 
withproj.  of  1899  for  imp.  of  "Brazos  Biver,  Velasco 
to  Rionmond;  West  Galveston  Bay  Channel, 
Double  Bayou,  and  the  mouths  of  adjacent 
streams,"  of  which  Trinity  B.  is  a  part,  01,  1939. 

Of  Jrme  13, 1902,  for  open  E.  work,  and  lock  and 
dam  constr.  in  sec.  1  (provisional)  i  03, 336. 

Of  June  13, 1902,  afiier  consideration  by  BE.,  was 
pronounced  unfeasible  and  inadvisable;  act  Apr. 
28,  1904  (Public,  No.  216),  amending  act  June  13, 
1902,  provides  that  Sec.  of  War  be  au.  to  expend 
so  much  as  may  be  necessary  of  the  funds  app. 
under  first  act,  in  the  constr.  of  one  look  and  dam 
on  the  E.  between  the  mouth  and  see.  1,  04, 373. 

Application  of  available  funds  further  directed 
by  act  Mar.  3, 1905,  which  provided  for  their  diver- 
sion from  lock  and  dam  constr.  below  sec.  1,  to 
constr.  of  Looks  and  Dams  Nos.  1,  4,  and  6  in  sec. 
1;  this  act  also  au.  Sec.  of  War,  in  his  discretion, 
to  constr.  Ijocks  and  Dams  Nos.  2,  3,  and  6  instead 
of  No.  4,  provided  that  no  funds  be  expended 
unless  $66,000  be  donated  by  citizens  of  Dallas  for 
constr.  of  dams  at  Old  R.  and  Parsons  Slough,  05, 
388. 

SURVEYS. 

At  mouth  of  B.  au.,  1870,  70,  32,  62;  71,  638; 
made  by  G.  Dyes,  1871,  71,  67,  537. 

From  mouth  to  Magnolia  au.,  1872,  73, 62;  made 
by  J.  S.  Bird,  1873,  73,  687. 

Eesur.  au.  act  Mar.  3, 1879,  from  its  mouth  to  the 
br.  of  the  Great  Northern  BR.,  79,  112;  made, 
1880,  by  Maj.  Mansfield,  80, 1239. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Allen  (R.  unfav.),  91, 1936. 

Sur.  from  Magnolia  to  Dallas  au.  act  Aug.  17 
1894;  made,  1895,  by  Maj.  Miller  (R.  unfav.;  see 
Projects),  96, 1551. 

Sur.  of  Trinity  B.,  Tex.,  mouth  to  Dallas,  with 
view  to  proGurinff  navigable  d.  at  1.  w.  of  4',  5',  and 
6',  resp.,  au.  act  Mar.  3,  1899;  made,  1899,  by  Capt. 
Biche  (R.  fav.;  see  Projects),  00,  2350,  2356. 

Au.  act  June  6, 1900;  made,  1900,  by  Capt.  Eichfi, 
ex.  of  Trinity  Ei  between  Dallas  and  Fort  Worth 
(B.unfav.),2  01,  411. 

As  au.  act  June  13, 1902,  for  consideration  of  BE.; 
borings  for  locks,  water  supply,  and  topography 
developed  in  sec.  1,  04, 1993-1996. 


Part  (b),  T-10      Trinity  River,  Tex.     (Above  mouth.)' 


APPROPRIATIONS. 

1899, 

1  $7,000 

1902, 

125,000,  03, 336, 1379. 

1903, 

260,000,03,354. 

1906, 

111,000,  06, 1366. 

1907| 

?i;^>7,1487. 

1908, 

90,000,  08,  482. 

1910 

1911," 
1912, 


$12S,000\„„  j™ 
75,000/""'  ^°^*'- 

184,000\in  1,,™, 
86,000r"»  ^°^- 
40,000,11,1832. 

440,000,  13,2047. 


Total,    6  1,682,287 


1  H.  D.  409,  56th,  1st. 

2H.D.  83,66th,  2d. 

a  Up  to  Aug.  4, 1906,  the  work  of  imp.  of  the  mouth  and  above  the  mouth  of  Trinity  B.  is  indexed  under 
one  head.  After  1905,  the  imp.  of  the  mouth  (  which  has  been  app.  for  and  imp.  under  allotments  tor  imp. 
"Brazos  Elver,  Velasco  to  Biehmond  and  the  mouths  of  adjacent  streams")  has  been  separated  from 
the  imp.  above  the  mouth,  and  is  Included  in  another  district. 

«  Sur.,  Dallas  to  Fort  Worth. 

6  Does  not  include  $66,000  received  from  citizens  of  Dallas,  Tex. 
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COMMERCi;. 

Pievafllng  freight  rates  high;  in  one  instance 
Texas  RE.  Com.  made  a  reduction  of  17iti  100  lbs., 
10, 1682. 

No  eflect  on  rates  produced.  No  C.  expected 
imtil  B.  is  canalized,  IS,  740,  2046. 

"The  expenditures  made  in  cleaning  the  river 
have  resulted  in  no  increased  depth,  out  the  re- 
moval of  snags  and  drifts  has  made  the  stream 
safer  to  navigate  at  medium  and  high  stages. 
There  is  no  navigation  above  Liberty  other  than 
the  rafting  of  logs. 

"  Owing  to  the  fact  that  the  river  is  not  yet  navi- 
gable to  Dallas,  the  onl^  place  at  which  it  can 
come  into  active  competition  with  the  railroads, 
no  eflect  on  freight  rates  has  been  produced." 
13, 740. 


CONTRACTS. 

1906.  D.  C.  McCord,  constr.  Lock  and  Dam 
No.  1  and  dam  at  Parsons  Slough,  $135,792.18,  06, 
1355. 

1908.  Hubbard  Building  &  Realty  Co.,  constr. 
Lock  and  Dam  No.  6,  $144,113.95;  BaU-Carden  Co., 
constr.  Lock  and  Dam  No.  2,  $125,482.36;  Lock  and 
Dam  No.  4,  $126^38.91,  08, 1658, 1559. 

1910.  J.  Q.  White  &  Co.  (Inc.),  completion  of 
Lock  No.  6,  $86,000,  10, 1684. 

1911.  C.  W.  Fisher,  lease  of  warehouse,  501);  per 
mo.;  J.  J.  Patterson,  lease  of  strip  of  land,  $100  in 
one  payment,  11,  1834.  L.  M.  Graham,  lease  of 
strip  of  land,  $50  in  one  payment,  11, 1836.  South- 
western States  Portland  Cement  Co.,  Portland 
cement,  $2.12  bbl.;  Eisley  Bros.  &  Co.,  St.,  unit 
prices  given,  13,  2051.  National  Iron  &  Steel  Co., 
steel  (unit  prices  given),  13,  2051-52.  Perm  Bridge 
Co.,  iron  and  steel  (imit  prices  given);  Vinson  & 
Graham,  st.  (unit  prices  given),  13,  2052. 

1918.  List  of  leases  for  strips  of  land  for  narrow- 
gauge  ry.,  13, 2048. 


tarded  by  prolonged  h.  w.  Lock  and  Dam  No.  6: 
Excavation  for  land  wall  and  cofferdam  constr. 
continued;  sur.  of  site  made,  and  plans  prepared 
for  lock  and  dam  at  Hurricane  Shoals;  snagging 
and  obstr.  removal  continued  over  180  m.  of  E., 
08, 1566. 

1908^9.  Lock  and  Dam  No.  1  completed, 
and  plant  removed  to  site  of  dam  at  Parsons 
Slough;  work  continued  on  excavation  and  coffer- 
dam at  Lock  and  Dam  No.  2;  work  on  Look  and 
Dam  No.  4  held  up  pending  contractor  obtaining 
right  of  way  for  tramway;  at  Lock  and  Dam  No.  6, 
land  wall  completed,  and  E.  wall  and  excavation 
for  abutment  about  70%  completed;  title  to  land 
for  lock  and  dam  at  Hurricane  Shoals  not  ob- 
tained; will  be  procured  by  condemnation  pro- 
ceedings; snagging  and  obstr.  removal  continued, 
09,-1636-38. 

1909-10.  Dam  at  Parsons  Slough  completed; 
little  progress  made  on  Locks  and  Dams  Nos.  2 
and  4;  contractor  suspended  operations  on  Lock 
and  Dam  No.  6  and  contract  annulled  Oct.  22, 1909, 
title  to  site  obtained  for  lock  and  dam  at  Hurricane 
Shoals;  snagging  and  obstr.  removal  continued; 
10, 1679. 

1910-11.  U.S.  commenced  completion  of  Locks 
and  Dams  Nos.  2,  4,  and  6,  the  contracts  having 
been  abandoned  by  the  contractors.  Work  ac- 
complished by  V.  S.  given.  Lock  and  Dam  No.  6 
completed,  11,  1827-30.  Snagging  work  prose- 
cuted, 11,1830. 

1911-13.  Work  on  completion  of  Locks  and- 
Dams  Nos.  2  and  4  contmued.  Work  accom- 
plished given,  13,  2043-44.  Plant  assembled  for 
constr.  of  lock  and  dam  at  Hurricane  Shoals,  3 
houses  built  and  derrick  erected,  13,  2044.  Plant 
being  shipped  from  Lock  and  Dam  No.  2  to  White 
Rock  Shoal  for  constr.  of  lock  and  dam,  13,  2045. 
Plant  being  shipped  from  Lock  and  Dam  No.  4 
to  site  of  proposed  Lock  and  Dam  No.  7,  13,  2045. 
Snagging  operations  continued;  quantities  given, 
13,2046. 


ENGINEERS. 

Chief  of  Engineers.    B.,  06,  430;  07,  454;  08, 

481;  09,  506;  10,  569;  11,  611;  13,  739. 

Boards.    BE.  convened  by  S.  O.  No.  25,  re- 

gorted  May  27, 1911,  on  lock  and  dam  at  Hurricane 
hoal,  11, 612, 1829. 

In  charge: 

Capt.  W.  P.  Wooten,  1906-08.  R_  06, 1363;  07, 
1486;  08, 1555.  . 

Capt.  A.  E.  Waldron,  1909-10.  E.,  09, 1536;  10, 
1679. 

Capt.  T.  H.  Jackson,  1911-.  R.,  11, 1827;  (Mai.) 
13, 2043.  •  \     " 


LEGAL  PROCEEDINGS. 

Deeds  for  the  necessary  land  at  sites  for  lock  and 
dam  at  White  Rock  Shoals,  and  Lock  and  Dam 
No.  7,  furnished  by  Dallas  Chamber  of  Commerce 
and  approv.  by  Atty.  Gen.,  13, 2045. 

OPERATIONS. 

1905-06.  Snagging  continued  by  U.  S.  SS. 
Holland,  06, 1353, 1354. 

1906-07.  Lock  and  Dam  No.  1:  Cofferdam, 
excavation  for  land  wall,  foundation  piles,  and  lock 
tender's  dwelling  completed;  concrete  work  being 
placed.  Locks  and  Dams  Nos.  2  and  4:  Plans  and 
specifications  prepared.  Lock  and  Dam  No.  6: 
Excavation  for  land  wall  partly  completed,  land 
cleared,  and  cofferdam  constr.;  snagging  and 
obstr.  removal  continued,  07,  i486. 

1907-08.  Lock  and  Dam  No.  1:  Lock  com- 
pleted except  lower  gates  and  excavation  for  per- 
manent dam  and  abutment.  Locks  and  Dams 
Nos.  2  and  4:  Land  for  sites  secured  and  contract 
let  for  constr.,  but  commencement  of  work  re- 


PHTSICAL  CHARACTERISTICS. 

Flow  of  water  small;  discussion  as  to  best  method 
of  furthering  imp.,  whether  by  continuous  imp. 
from  tide  water  or  at  isolated  sections,  10, 1681. 

Problem  in  future  should  be  caring  for  flood 
waters,  and  protection  of  large  area  of  rich  bottom 
lands  subject  to  overflow  during  floods,  13,  2047. 


PRIVATE  WORK. 

Citizens  of  Dallas  contributed  $66,000  for  building 
dams  at  Old  E.  and  Parsons  Slough,  06,  430. 


PROJECTS. 

The  $340,000  app.  for  constr.  of  Locks  and  Dams 
No.  4,  in  sec.  1,  and  at  Hurricane  Shoals,  insuf- 
flcient,.  and  Capt.  Waldron  recom.  that  $170,000 
add'l  be  app.,.  09,  506,  1637. 

Capt.  Jackson  recom.  revision  of  proj.  based  on 
complete  sur.  of  E.,  and  that  snagging  "for  the 
present"  be  lunited  to  below  Liberty,  11, 1830-31. 

BE.  recom.  mixed  type  for  dam  for  Hurricane 
Shoals,  13,  2046. 

Completion  of  proj.  to  exceed  est.  by  100%,  13, 
2046. 


SURVEYS. 

Sur.  and  borings  made  for  Locks  and  Dams  Nos 
1,  2,  and  6,  06, 1353. 

Ex.  at  site  of  lock  and  dam  at  White  Eock 
Shoals;  sur.  of  proposed  site  for  Lock  and  Dam  No 
7,  11, 1829. 

I'or  EE.  connecting  Beaumont  and  Great  North- 
em  RE.  with  site  of  lock  and  dam  at  White  Eock 
Shoals,  13, 2045. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  13, 740. 
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Part  (c),  T-10    Trinity  River,  Tex.,  Locks  and  Dams  on.    (Op- 
erating and  care.) 


APPROPRIATIONS.' 

1909,  $3,518.71,09,1542. 

1910,  7,423.22,10,1687. 

1911,  5,671.65,11,1836. 
3,951.98,  13,2053. 


1912, 


Total,  20,665.56 

CONTRACTS. 

1910.  The  Southwestern  Telegraph  &  Tele- 
phone Co.,  leasing  telephone  equipment,  $7  per  mo., 
11, 1836. 

1911.  The  Southwestern  Telegraph  &  Tele- 
phone Co.,  leasing  telephone  lines  (prices  given), 
13, 2054. 

ENGINEERS. 

Chief  of  Engineers.    R.,  09,  507;  10,  572;  11, 

616;  13,  745. 
In  cbarge: 

Capt.  A.  E.  Waldron,  1909-10.  R.,  09, 1541;  10, 
1687. 


Capt.  T.  H.  Jackson,  1911-.  R.,  11, 1835;  (Maj.) 
13, 2053. 

OPERATIONS. 

1909.  Look  and  Dam  No.  1  placed  under  the 
app.  lor  operating  and  care,  on  Mar.  1,  1909;  alter 
first  lew  operations  a  defect  developed  at  lower 
gates  which  allowed  considerable  leakage;  repair 
of  defect  commenced;  telephone  line  constr.,  09, 
1541. 

1909-10.  SmaU  maneuvering  boat  constr.;  2 
U.  S.  boats  locked  through,  10, 1687. 

1910-11.  Lock  and  Dam  No.  1,  mainten.;  no 
lockages,  11, 1835.  Dam  at  Parsons  Slough 
placed  under  proj.  Jan.  16,  1911,  and  structures 
repainted.  Lock  and  Dam  No.  6  placed  under 
pro].  Apr.  8,  1911,  and  operations  confined  to 
mamten.;  no  lockages.  Telephone  line  constr. 
from  Lock  and  Dam  No.  1  to  Nos.  2,  4,  and  6,  11 
1836. 

1911-13.  Mainten.  work  at  Lock  and  Dam  No. 
1,  dam  at  Parsons  Slough,  and  look  and  Dam  No. 
6;  no  lockages,  13, 2053. 


T-11  RED  RIVER,  LA.,  TEX.,  AND  OKLA. 

(See  p.  795.) 


T-13 


LITTLE  RIVER,  ARK. 


COMMERCE. 

Important,  79, 991. 

Description  of  (unimportant),  84, 1407, 1408;  93, 
2087;  95, 1967. 

ENGINEERS. 

Cbiet  of  Engineers.    R.,  78,  88;  79,  118;  84, 
232;  87,210;  93527I;  95,279. 

In  cbarge: 

Maj.  W.  H.  H.  Benyaurd,  1878.-  R.,  79,  990. 
Capt.  J.  H.  Handbury.    R.,  84, 1406. 
Capt.  H.  S.  Taber.    R.,  87, 1546. 
Capt.  J.  H.  WiUard,  1893-95.    R.,  93,  2087;  95, 
1965. 

Assistant.    J.  Ewens.    R.,  93,  20S8. 

PHYSICAL  CHARACTERISTICS. 

General;  obstr.,  79,  990. 
Proximity  of  lead  mines,  79,  991. 


Description  of,  84, 1407;  93,  2087,  2089;  96, 1966. 

Enters  the  Red  R.  about  3  m.  above  Fulton. 
White  Cliff  is  about  48  m.  above  the  entrance;  in 
the  R.  below  this  point  shoals  were  numerous  in 
1893,  95, 1967. 

Table  showing  the  variation  in  the  rise  and  fall 
of  Red  R.  below  mouth  of  Little  R.,  and  the  con- 
sequent diflSculty  of  entering  the  latter,  93, 2088. 

FLANS. 

By  Maj.  Benyaurd,  removing  obstr.,  snags,  logs, 
etc.;  est.,  $12,000,  79,  991. 

SURVEYS. 

Ex.  by  Maj.  Benyaurd,  1878-79.    R,  79, 990. 

Ex.  au.  acts  Aug.  2,  1882,  and  Aug.  5,  1886  (R. 
unlav.),  84, 1406;  87, 1545. 

Ex.  au.  act  Jvdy  13,  1892;  made,  1893,  by  Capt. 
Willard  (R.  unlav.1,  93,  2087.  Another  from 
Fulton  to  White  Cliff  au.  act  Aug.  17,  1894;  R.  by 
Capt.  Willard,  1895  (unlav.),  96, 1965. 


T-13 


KIAMICm  RIVER,  OKLA. 


ENGINEERS. 

Cblef  of  Engineers.    R.,  10,  577. 

In  cbarge.    Capt.  A.  E.  Waldron,  10, 659. 


SURVEY. 

Pre.  ex.  of  R.  to  a  point  opposite  Talihlna,  an. 
act  Mar.  3, 1909.  R.,  Capt.  Waldron,  Sept.  24, 1909 
(unfav.),»  10,  577. 


T-15 


WASHITA  RIVER,  OKLA. 


ENGINEERS. 

Cblef  of  Engineers.   R.,  10, 577. 

In  cbarge.    Capt.  A.  E.  Waldron,  10,  553. 


SURVEY. 

Pre.  ex.  of  Washita  R.,  Okla.,  up  to  Mountain 
View,  au.  act  Mar.  3, 1909.  R.  by  Capt.  Waldron, 
Oct.  14, 1909 s  (unlav.),  10,  577. 


1  Expend,  under  the  permanent  indefinite  app.,  act  July  5, 1884,  as  amended  and  reenacted  by  sec.  6, 
act  Mar.  3, 1909,  for  operation  and  care  of  canals,  etc. 
'  H.  D.  212, 61st,  2d.  >  H.  D.  209, 61st,  2d. 


rSeepp.  14-22  fori 
Lexplanatlons,  ete.J 
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T-16 


SULPHUR  RIVER,  TEX.  AND.  ARK. 


APPROPHIATIONS. 

1894,  i$2,488.99,  07, 1491. 
1907,  36,000.00,07,1491. 
1910,         7,500.00,10,1692. 


Total,    45,988.99 

COMMERCE. 

Description  of;  fairly  important,  93,  2083. 
Practically  none,  1904,  04, 2086. 

ENGINEERS. 

Chief  of  Engineers.  R.,  84,  227;  93,  271;  04, 
398;  06,  434;  07,  457;  08,  485;  09,  510;  10,  576; 
11,621,622;  13,751. 

Boards.  BEKH.  concin-s  in  Capt.  Porter's 
opinion  that  imp.  is  not  advisable,  04, 2087. 

In  cbarge: 

Capt.  A.  M.  Miller.    R.,  84, 1345. 

Capt.  J.  H.  Willard,  1893.    R.,  93, 2083. 

Capt.  C.  L.  Potter,  1904.    B.,  04, 2086. 

Capt.  W.  P.  Wooten,  1907-08.  R.,  07, 1491;  08, 
1562. 

Capt.  A.  E.  Waldron,  1908-11.  R.,  09, 1645;  10, 
1692. 

Capt.  T.  H.  Jackson,  1911-.  R.,  11, 1840;  (Mai.) 
13, 2059. 

Assistants: 

P.  C.  Montgomery.    R.,  84, 1346. 

J.  Ewens.    R.,  93,2084. 


OPERATIONS. 

1907-13.  Quarterboat  constr.,  and  snags  and 
other  obstr.  removed,  08, 1562;  09, 1646;  10, 1692; 
11, 1840;  13,  2059. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  enters  Eed  R.  about  107i  m. 
above  Shreveport,  La.,  93,  2083. 

PROJECTS. 

Act  Mar.  2,  1907,  au.  imp.  of  150  m.  of  H.  above 
Red  R.  by  dr.  and  operations  of  snag  boat;  est., 
536,000,  07,  467. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Miller 
(R.  unlav.),  84, 1345. 

Ex.  of  E.,  mouth  to  Sulphur  Station,  au.  act 
July  13,  1892;  made,  1893,  by  Capt.  Willard  (R, 
fav.  to  removal  of  snags),  93, 2083. 

Pre.  ex.,  from  mouth  to  Siflphur  Station,  au.  act 
June  13, 1902.  R.  by  Capt.  Potter,  July  18,  19022 
(unfav.),  04, 398,  2084. 

Pre.  ex.  au.  act  Mar.  3,  1905.  R.  by  Capt. 
Wooten,  Dec.  5,  1905,  and  May  11,  1906.  Plan  of 
imp.  in  connection  with  Red  R.  by  extension  of 
snagging  to  include  Sulphur  R.,  presented,*  06, 
434. 

Pre.  ex.  of  chan.  connecting  Red  and  Sulphur 
Rs..  by  way  of  Texarkana,  au.  act  June  25,  1910. 
R.  by  Capt.  Waldron,  Nov.  22, 1910,*  11,  622. 


T-18(a)     JEFFERSON, 


TEX.,     AND 

(Waterway.) 


SHREVEPORT,     LA. 


APPROPRIATIONS. 

1910,  $100,000,  10, 1690. 

COMMERCE.    (See  Physical  data.) 

1911, 14,260  t.;  a  large  percentage  due  to  develop- 
ment of  Caddo  oil  fields,  13, 2066. 

CONTRACTS. 

1913.    H.  B.  Thompson  Co.,  dam,  $81,005.52; 
unit  prices  given,  13,  2056. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08,  < 
11,  618;  13,  747,  752. 


6;  10,  573,  577; 


Capt.  W.  p'.  Wooten,  08,  474. 
Capt.  A.  B.  Waldron,  1910-11.    R.,  10, 1690. 
Capt.  T.  H.  Jackson,  1911-.    R.,  11,  1837;  13, 
2065. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  10,  574. 

Waterway  from  Jefferson,  at  head  of  navigation 
of  Cypress  Bayou,  to  foot  oJ  Caddo  Lake;  after 
leaving  Caddo  L.  waterway  passes  through  Big 
and  Little  Willow  Passes,  and  spreads  out  into 
Soda  L.  From  thence  the  stream  passes  over 
falls  into  Twelvemile  Bayou,  and  thence  into  Red 
R.  Falls  eating  their  way  upstream;  would 
finally  destroy  navigation  Jefferson  to  Mooringsport, 
13,  747. 


Construction  of  dam  will  cut  off  navigation  to 
Shreveport,  La.,  but  it  would  preserve  w.  level 
and  hence  navigable  chan.  in  Cypress  Bayou  and 
Caddo  Lake  between  Jefferson,  Tex.,  and  Moor- 
ingsport, La.,  11, 1838. 

PROJECTS.    (See  Cypress  Bayou,  La.) 

1905,  it  was  proposed  to  dr.  chan.  Red  R.  to  loot 
of  Caddo  L.,  givmg  6'  8  months  an.,  and  to  put 
1.  and  dam  at  toot  of  lake,  thie  1.  and  d.  to  preserve 
part  existing,  preventing  its  drainage  by  the  dr. 
chan.  below,  13, 747. 

Act  June  25,  1910,  au.  constr.  dam  at  foot  of 
Caddo  L.  3,116'  long,  giving  upper  pool  surface 
elevation  of  187',  so  as  to  admit  of  a  lock  when 
necessary;  est.,  $100,000,6  10, 1690. 

SURVEYS. 

(See  Cypress  Bayou  for  siir.  of  1906.) 

Act  Mar.  2,  1907,  au.  ex.  for  dam.  R.,  Capt. 
Wooten,  July  27  and  Nov.  2,  1907;  est.,  $100,000,6 
08,486. 

Act  Mar.  3,  1909,  au.  ex.  for  lock  in  proposed 
dam.  R.,  Capt.  Waldron,  Nov.  3, 1909,  concurring 
m  Capt.  Wooten's  recom.  of  1907  for  dam  without 
Iock,6 10,  577. 

Act  Feb.  27,  1911,  au.  ex.  and  sur.  for  lock  in 
proposed  dam  at  Caddo  Lake,  and  chan.  from  said 
dam  to  Red  R.  by  way  of  Big  Pass,  Little  Pass, 
Soda  Lake,  IVelvemile  Bayou,  and  Cross  Bayou 
(R.  unfav,),  13,  762. 

Maps.6 


1  Allotted  from  app.  for  Red  R. 

2  H.  D.  231, 68th,  2d. 


s  H.  D.  870,  59th,  1st. 
<  H.  D.  12,  62d,  1st. 


5  H.  D.  220, 60th,  1st. 

6  H.  D.  680,  61st,  2d. 
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T-19 


CYPRESS  BAYOU,  LA.  AND  TEX. 


APPROPRIATIONS.' 

1886,  $18,000,86,1348. 

1890,  10,000,91,2022. 

1892,  2,000,  93, 1671. 

1894,  10,000,95,1886. 

1896,  S,000,  96, 1591. 

1907,  10,000, 07, 1489. 

1909,  *6,000,O9,1543. 

1910,  5,000, 10,  1689. 

1911,  2,500,11,1837. 

1912,  5,000,13,2055. 

Total,  1^  '■^^,^■^11]:^^^^ 
allotted  from  app.  for  B od  K., 
act  Aug.  11, 1888,  and  11,701.33 
act  JtiSe  13,  1892,  $174,228.33. 
18, 2055). 
COMMERCE. 

Description  of,  93,  2071;  97, 1899.    Limited,  93, 
2068,  2071. 
sK^toe'S  operated  witt  slight  tonnage, 

"  WIO,^  tacrease  in  C.  due  to  opening  of  oil  weUs, 
10, 573. 

ENGINEERS. 

Chlet  ol  Engineers.  R.,  80, 161;  81,  212;  88, 
209^  83,  218;  84,  223;  85,  233,  244;  86,  229;  87, 
194'  203;  88  177;  89  208;  90,  186;  91,  248;  98, 
240  93.  ^1  96,  269  96,  234;  97,  301;  98,  g2; 
OT  3m'  00.  401;  01,  414;  OS,  346;  03,  365;  04, 
iS"  398';  05  402;'  Oo!  431,  434;  07,  455;  08,  483; 
09^  607;  10,  572,  677;  11,  617;  18,  745. 

Boards.  BEEH.  reviews  Capt.  Potter's  R.  and 
concurs  in  Us  opinion  on  inadvisatality  of  oonstr. 
dam  and  digging  ditch  into  Bed  E.,  04, 2080. 

^?^'^:  H.  Benyaurd,  1874-83.    R.,  80, 1280; 

fil     1  il9R'  AS    1^61 

]4aj.  k.  M.  Miller,  1883-85.  R.,  83,  1161;  84, 
1332 

Capt.  E.  Bergland,  1885-86.  R.,  85,  1493,  1652; 
86  1347 

Capt.  J.  H.  Willard,  1886-99.  ».,  87, 1463, 1494; 
88.  1343:  89,  1696;  90,  1826,  1914;  91,  2021;  98, 
1M8;  93,  2065;  95, 1885;  (Maj.)  96, 1689;  97, 1896; 
98. 1689;  99, 1992. 

Mat  T.  L.  Casey,  1900-01.    R.,  00, 2502;  01, 2033. 

Capt.  C.  L.  Potter,  1901-03.    R.,  08,  1409;  04, 

^ant.  C.  S.  Bromwell,  1903-04.  R.,  03, 1372. 

Lt:  Col.  H.  M.  Adams,  1904.    R.,  04,  2037. 

Capt.  J.  F.  Mclndoe,  04,  399. 

Capt.  G.  M.  Hoffman,  1904-06.  R.,  06, 1527. 

Capt.  W.  P.  Wooten,  1905-08.  R.,  06, 1366;  07, 
1489;  08, 1659. 

Capt.  A.  E.  Waldron,  1908-11.  R.,  09, 1543;  10, 

Capt.  T.  H.  Jaclson,  1911-.  E.,  11,  1837;  18, 
2064. 

Assistants: 

F.  S.  Burrowes.  R.,  85, 1663. 
H.  M.  Marshall.  B.,  93, 2074. 
B.  Elflein.    R.,  98, 1590. 

OPERATIONS. 

1879-80.  2,102  stumps  and  snags  removed 
from  Chan.,  326  trees  cut  down,  80, 1280. 

1884-86.  335  trees  cut,  60  snags  removed,  315' 
sand  hars  washed  out,  85, 1493. 

1886-87.    Eebuilding  dr.  boat,  87, 1453. 


1887-88.  102,704  0.  y.  earth,  etc.,  and  2,160 
logs  and  snags  removed  from  chap. ,  825  1. 1.  brush 
dams  built,  and  560  trees  removed  from  bariks,  88, 
1344 

1889-90.  26,369  0.  y.  dr.  from  chan.,  4,200  trees 
cut,  210  stumps  and  trees  removed  from  chan.,  90, 
1827 

1898-99.  About  8,800  snags  and  other  obstr. 
removed  from  bayou,  and  60,000  s.  y.  wiUows  and 
brush  cut,  99, 1993. 

1906-07.  Obstr.  removed  between  Jefferson 
and  Mooringsport,  07, 1489. 

1907-18.  Obstr.  removed,  08,  1659;  09,  1643; 
10, 1688;  11, 1837;  18,  2054. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 1917;  93,  2066;  98, 159a 

Elevation  of  water  surfaces,  93,  2075, 2076. 

Sediment,  93, 2081. 

High-water  marks,  93, 2082. 

Discharge  observations,  93, 2082. 

Low  stage  in  Bed  B.  prevented  entrance  there- 
from of  plant  for  imp.  the  bayou  in  1897-98,  98, 
1590. 

PLANS.    (See  Projects.) 

By  Maj.  Howell,  1874,  dam  across  the  lake  at 
Albany  Pt.  and  excavation  of  cut  through  to  Bed 
R.;  est.,  $372,580,  80, 1281;  87, 1454, 1494 

PROJECTS.    (See  Plans.) 

History  of  proj.  and  plans  for  imp.,  90, 1914. 

By  Capt.  Howell,  1872,  removal  of  obstr.  and 
clearance  of  a  chan.;  est.,  $60,000,  73,  622.  Com- 
pleted in  1880,  80, 1280;  86,  229. 

By  Capt.  Bergland,  1885,  straightening  and  mark- 
ing chan.,  cutting  stumps,  and  reopenmg  cuts  by 
dr.;  est.,  $18,000,  85, 1494;  87. 194. 

Capt.  Willard,  1893,  est.  $375,000  to  imp.  the 
lakes  and  bayou  by  lock  and  dam  system,  93, 
2068. 

Congress  app.,  1894,  for  dr.  and  removing  obstr. 
and  straightening  chan.  between  Jefferson,  Tex., 
and  Shreveport,  La.,  on  recom.  of  Capt.  Willard 
in  his  R.  of  1893,  95, 1886;  97, 1897. 

SURVEYS. 

Act  July  5,  1884,  an.  sur.  of  Cypress  Bayou  and 
lakes  between  Jefferson,  Tex.,  and  Shreveport, 
La.;  made,  1885,  by  Capt.  Bergland,  86, 1662. 

Ex.  an.  act  Aug.  5, 1886;  made  by  Capt.  Willard, 
87, 1494. 

Sur.  to  ascertain  whether  the  navigation  of  the 
bayou  and  connecting  lakes  could  be  materially 
and  permanently  imp.  by  a  system  ol  locks  and 
dams,  and  if  fav.  the  cost  thereof,  an.  act  Sept.  19, 
1890;  made  by  Capt.  Willard.  Final  R.  (\mtav.) 
submitted  in  1893,  93,  2065.  Tabulated  results  of 
tertiary  triangulation,  93,  2077;  precise  levels,  93, 
2078;  bench  marks,  93, 2079. 

Pre.  ex.  to  ascertain  navigability  of  dam  and 
ditch  into  Bed  B.,  au.  act  June  13,  1902.  R.  by 
Capt.  Potter,  July  18, 1902 »  (not  worthy  of  further 
imp.),  04.  398,  2076. 

Bur.  of  Cypress  Bayou  and  chans.  connecting 
Shreveport,  La.,  with  Jefferson,  Tex.,  incl.  ex.  of 
falls  near  Little  Pass,  au.  act  Mar.  3, 1905,  05. 1527. 
R.  by  Capt.  Wooten,  Deo.  23,  1906'  (unfav.),  06, 
434. 

Pre.  ex.  for  constr.  of  dam  at  Caddo  Lake,'  au. 
act  Mar.  2,  1907.  K.  by  Capt.  Wooten,  July  27, 
and  Nov.  2, 1907;  est.,  $100,000,<  08. 486. 

Sur.  lor  constr.  of  lock  in  proposed  dam  at  Caddo 
Lake,  au.  act  Mar.  3,  1909.  R.  by  Capt.  Waldron, 
Nov.  3,  1909;6  concurs  in  Capt.  Wooten's  recom.  of 
1907  for  dam  without  lock,  W.  677. 

Maps.4    93,2068,2080. 


*  Allotment. 

<  App.  1872-9  listed  in  X  28. 


'  H.  D.  116, 58th,  2d. 
»H.D.  785,59th,  1st. 


'  H.  D.  220,  60th,  1st. 
s  H.  D.  680,  61st,  2d. 


RIVER  AND  HARBOR  WORKS— GULF  OF  MEXICO. 


U -GALVESTON,  TEX.,  DISTRICT. 


731 


732    INDEX  TO  EBPOBTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1912. 


War  Depairtment 


Corps  of  Engineers.  U.SA'rmu 


INDEX  MAP 

RIVER  AND  HARBOR  WORKS 

Galveston,  Tex.Disfrict 


1912 


3  Sheets. 


J 


[flplanatfonlltc.]  KIVEE  AND   HAKBOB   WORKS. 


733 


War  Department' 


Corps  of  Engineers.  U.S. Army 


INDEX  MAP 

RIVER  AND  HARBOR  WORKS 

Galveston,  Tex,  District    ~ 


Scute 
fij-aZIO         S  10         ISMilea 


oEoqleLake        J    Rosgnbenj  ( 


3  Sheets, 


734    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


War  Deparfment 


Corps  of  Engineers,  US-Army 


3  Sheets. 
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U.— GALVESTON,  TEX.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Trust  Company  Bldg.,  Galveston,  Tex. 


U    1  Gtilt  of  Mexico. 

V  2  Texas  Waterways. 

U    3  Port  BoUvar  Chan.,  Tex.  (1) 
XJ    4  Port  BoUvar,  Tex.  (3)  (5) 
U    6  Galveston  B.,  Tex.  (3)  (1) 
U    6  Bast  Galveston  B.,  Tex.  (5) 
U    7  East  Galveston  B.  to  Port  Artliur  (in- 
land vpaterway),  Tex.  (6)  (3) 
tr    8  East  B.  Bayou,  Tex.  (6) 
U    9  Double  Bayou,  Tex.  (5) 
U  10  Anahuac  H.,  Tex.  (6) 
U  11  Turtle  Bayou,  Tex.  (5) 
U  13  Trinity  B.,  Tex.  (6) 

(Moutli  only  in  U  engineer  district.    See 

T  Dist.,  p.  725,  tor  data  concerning 

liver.) 

V  13  Old  (Trinity)  B.,  Tex.  (13) 
XJ  14  Cedar  Bayou,  Tex.  (5) 

IT  15  San  Jacinto  B.,  Tex.  (5) 

V  16  Bultalo  Bayou,  Tex.  (6) 

U  17  Old  (Jacinto)  B.,  Tex.  (16) 
U  18  Greens  Bayou,  Tex.  (16) 
U  19  Hunting  Bayou,  Tex.  (16) 

V  30  White  Oak  Bayou,  Tex.  (16) 
TJ  31  Houston  H.,  Tex.  (16) 

V  33  Brays  Bayou,  Tex.  (16) 
U  33  Slmms  Bayou,  Tex.  (16) 

V  24  Vlnces  Bayou,  Tex.  (16) 

U  35  Morgan  Canal,  Tex.  (36)  (6) 

U  36  Houston  Ship  Chan.,  Tex.  (35)  (5)  (3) 

(30) 
U  37  Clear  Cr.,  Tex.  (6) 
U  38  Dickinson  Bayou,  Tex.  (5) 
tr  39  Texas  City  H.,  Tex.  (5) 
XJ  30  Galveston  H.,  Tex.  (1)  (5)  (3) 
C  31  Highland  Bayou,  Tex.  (5)  (30) 
U  33  Greens  Bayou,  Tex.  (6) 
TJ  33  West  Galveston  B.,  Tex.  (5) 
U  34  Chocolate  Bayou,  Tex.  (33) 
U  35  San  Luis  Pass,  Tex.  (1)  (33) 
U  36  Bastrop  Bayou,  Tex.  (33) 


V  37  Austin  Bayou,  Tex.  (36) 

U  38  West  Galveston  B.  to  Bio  Grande  B., 
Tex.  (inland  waterway).  (33)  (47)  (3) 

V  39  Oyster  Cr.,  Tex.  (38) 
C  40  Brazos  B.,  Tex.  (1) 

U  41  Navasota  B.,  Tex.  (40) 
TJ  42  Little  Brazos  B..,  Tex.  (40) 
U  43  Bosque  B.,  Tex.  (40) 
U  44  Little  B.,  Tex.  (40) 
TJ  45  San  Bernard  B.,  Tex.  (1) 
TJ  46  Caney  Cr.,  Tex.  (38)  (47) 
U  47  Matagorda  B.,  Tex.  (1) 

V  48  Colorado  B.,  Tex.  (47) 
TJ  49  Concho  B.,  Tex.  (48) 
U50  San  Saba  B.,  Tex.  (48) 
U51  Llano  B.,  Tex.  (48 

TJ  53  Pedemales  B.,  Tex.  (48) 

TJ  53  Tres  Palaclos  B.,  Tex.  (47) 

TJ  64  Pilktngton  Bayou,  Tex.  (53) 

TJ  55  Tres  Palaclos  E.,  Tex.  (63) 

TJ  56  Lavaca  E.,  Tex.  (47) 

TJ  67  Navldad  E.,  Tex.  (56) 

TJ  58  Pass  Cavailo,  Tex.  (1)  (47) 

TJ  59  Powderhorn  Bayou,  Tex.  (47) 

TJ  60  San  Antonio  B.,  Tex.  (47) 

TJ  61  Guadalupe  E.,  Tex.  (60) 

TJ  63  San  Marcos  B.,  Tex.  (61) 

TT  63  Comal  B.,  Tex.  (61) 

U  64  San  Antonio  B.,  Tex.  (61) 

C  65  Copano  B.,  Tex.  (70)  (38) 

TT  66  Aransas  B.,  Tex.  (65) 

TJ67  Aransas  B.,  H.,  and  Pass,  Tex.  (1)  (68) 

V  68  Corpus  Chrlstl  B.,  Tex.  (67)  (38)  (70) 
TJ  69  Nueces  B.,  Tex.  (68) 

U  70  Laguna  Madre,  Tex.  (38)  (68)  (1)  (73) 

TT  71  BafDns  B.,  Tex.  (70) 

TJ  73  Brazos  Santiago  Pass,  Tex.,  (70)  (1) 

TJ  73  Arroyo  Colorado,  Tex.  (70) 

TT  74  Bio  Grande  E.,  Tex.  and  Mexico.  (1) 

tl  75  Devils  B.,  Tex.  (74) 

U  76  Pecos  E.,  Tex.  and  N.  Mex.  (74) 


V-2  (a)       TEXAS  WATERWAYS.     (Removing  hyacinths.) 

[See  p.  572] 


U-3  (b)  SABINE,  GALVESTON,  PASS  CAVALLO,  VELASCO, 
BRAZOS  SANTIAGO,  AND  CORPUS  CHRISTI  HARBORS, 
AND  SABINE,  BRAZOS,  AND  TRINITY  RIVERS. 

APPEOPEIATION. 

1852  (surs.),  15,000,  act  Aug.  30. 

1889  (sur.)     2,000,  act  Mar.  2,  tor  deep-water  harbor  on  n.  yr.  coast. 

Total,   7,000 
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U-3      GALVESTON  TO  PORT  BOLIVAR,  TEX.     (ChanneL) 


APPROPRIATIONS. 

1907,     850,000,07,1460. 


60,000,09,1496. 
91,080,  10, 1638. 
26,000,  11, 1783. 
25,000,  13,2001. 


1909, 
1910. 
1911, 
1912, 


Total,  241,080    (incl. 
2001). 


sales,    1241,080.35,    13, 


COMMERCE. 

Chan,  used  for  tugs  and  barges  in  transfer  of 
freight  cars  to  and  from  Galveston,  07,  434. 

Lnmhermen  save  35*  per  M  ft.  b.  m.  m  handhng 
charges  over  Galveston,  12,  696.  ,„„„„„,    * 

1908,  60,000  t.;  1909,  82,000  t.;  1910,  180,qp0±  t.; 
1911,  232,000  t.,  mainly  lumber  tor  export,  13,  Mb. 

CONTRACTS. 

1907.    John  Jacobson,  dr.,  9i(l!0.  y.,  07, 1461. 

1910.  John  Jacobson,  dr.,  11.90*  c.  y-l  10> 
1638.  North  American  Dredgmg  Co.,  dr.,  777,000 
c.  y.,  103$  c.  y.,  H,  1783. 

ENGINEERS. 

Chief  of  Engineers.  R.,  07,  433;  08,  455;  09, 
474;  10,  635;  11,  573;  13,  695. 

In  charge: 

Capt.  John  C.  Dates,  1907-09.  R.,  07, 1460;  08, 
1615;  09, 1495. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10, 1637;  11, 
1782. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 2000. 

OPERATIONS. 

1907-08.  247,998  c.'  y.  dr.;  work  40%  com- 
pleted, 08, 1515.  ^      ,      ^ 

1908-09.  269,929  c.  y.  dr.;  sunken  dr.  boat 
removed  from  chan.  and  2  beacons  erected,  09, 
1495. 


1909-10.  373,369  0.  y.  dr.;  dr.  Gen.  C.  B. 
Comstock  removed  shoals  to  245',  89,046  c.  y.,  10, 

1910-11.  255,551  c.  y.  dr.  by  contract;  127,618 
c.  y.  dr.  by  U.  S.  dr.  Col.  A.  M.  Miller  in  removing 
shoals,  11, 1782. 

1911-13.  756,275  o.  y.  dr.  by  contract;  32,002 
c.  y.  dr.  by  U.  S.  dr.  Gen.  C.  B.  Comstock  in  remov- 
ing shoals,  13, 2001. 

PHYSICAL  CHARACTERISTICS. 

Chan.  (1908)  23'-26'  x  1.50'  x  2,130',  08, 1515. 

Shoaling  (1910)  to  20',  10, 1637. 

Euling  d.  (1912)  25.6'  in  entrance  chan.  and  21' 
in  turning-basin,  13, 2001. 

Port  Bolivar  Chan,  is  at  end  of  Bolivar  Peninsula, 
about  4  m.  n.  of  Galveston.  Before  imp.,  no  chan. 
or  H.,  13,  695. 

PRIVATE  WORK. 

The  Gulf  &  Interstate  RK.  Co.  built  a  slip  and 
wharf,  09, 1496. 

PROJECTS. 

Act  Mar.  2,  1907,  an.  chan.  25'  x  150',  with  in- 
creased w.  at  wharf,  from  Galveston  H.  to  Port 
Bolivar,!  07,  433. 

Act  June  26,  1910,  enlarged  proi.  by  increasing 
dimensions  of  chan.  to  30'  x  200',  with  tiu:ning- 
basin  1,000'  sq.;  est.,  $91,080,^  10,  636;  done,  1912, 
13, 696. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1905,  for  chan.  25'-30'  x  300', 
resp.,  to  d.  w.;  made  by  Capt.  Jadwin.  R.,  Mar. 
24, 19061  (imp.  as  proposed  not  deemed  advisable), 
06,  429. 


U-4 


PORT  BOLIVAR,  TEX. 


ENGINEERS. 

Chief  of  Engineers.    R.,  06,  429. 
Boards.    BERH.    (See  Survey,  1905.) 
In  charge.    Capt.  Edgar  Jadwin,  06,  411. 

PHYSICAL  CHARACTERISTICS. 

Port  Bolivar  at  w.  end  of  Bolivar  Pt.,  on  e.  side 
of  entrance  to  Galveston  B.i 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905,  with  view  to  chan. 
25'-30'  X  300',  resp.,  to  d.  w.  R.  by  Capt.  Jadwin, 
Mar.  24, 1900  (fav.);  BERH.1  (unfav.),  06,  429. 


U-5  (a)  GALVESTON  BAY  TRIBUTARIES— (West  Galveston 
Bay  Channel,  Turtle  Bayou,  Trinity  River,  Anahuac  Chan- 
nel, Oyster  Creek,  Cedar,  Chocolate,  and  Bastrop  Bayous), 
Tex.    (Including  mouths  of  adjacent  streams.) 


The  following  information  is  taken  bodily  from 
R.  Chief  of  Engineers,  1912,  p.  699: 

*'This  project  has  embraced  the  improvement  of 
the  following  localities:  West  Galveston  Bay,  the 
Galveston  and  Brazos  Canal,  Hanna  Reef  (East 
Bay  Bayou),  Double  Bayou,  Anahuac  Channel, 
mouth  of  Trinity  River,  Turtle  Bayou,  Cedar 
Bayou,  Clear  Creek,  Dickinson  Bayou,  Chocolate 
Bayou,  Bastrop  Bayou,  Oyster  Creek  (q.  v.). 
(Armual  Report  Chief  of  Engineers,  1900,  p.  2438 
et  seq.) 


"Prior  to  March  3,  1899,  the  improvement  of 
West  Galveston  Bay  and  the  Galveston  and  Brazos 
Canal,  Double  Bayou,  mouth  of  Trinity  River, 
and  Cedar  Bayou  was  independent.  The  river 
and  harbor  act  of  that  date  made  an  a^ppropriation 
for  the  improvement  of  the  Brazos  River  between 
Velasoo  and  Richmond,  West  Galveston  Bay 
Channel,  Double  Bayou,  and  the  mouths  of  ad- 
jacent streams.  The  mouth  of  Trinity  River  and 
Cedar  Bayou  were  transferred  te  this  work,  and 
Anahuac  Channel  was  added  by  the  act  of  March 


1  H.  D.  719,  59th,  1st. 


s  H,  D.  328,  61st,  2d  (map). 


rSeepp.  14-22  for  "I 
Lexplanatlons,  etc.J 
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3,  1905.  Chocolate  and  Bastrop  Bayous  were 
added  by  the  act  of  March  2,  1907,  and  Turtle 
Bayou  and  Oyster  Greek  by  the  act  ot  June  25, 
1910.  As  adjacent  streams  Harma  Reef  (East 
flay  Bayou)j  Clear  Creek,  and  Dickinson  Bayou 
have  been  improved.  Double  Bayou  has  not 
been  specially  named  in  the  act  since  1905  and  is 
now  under  improvement  as  an  adjacent  stream. 

"The  Brazos  Eiver  between  Velagco  and  Rich- 
mond, which  was  included  in  the  improvement 
for  a  time,  is  now  covered  by  a  separate  appro- 
priation. 

"As  the  West  Galveston  Bay  Channel  and  Gal- 
veston and  Brazos  River  Canal  have  been  included 
in  the  'Inland  waterway  on  the  coast  ot  Texas,' 
and  appropriated  for  under  that  heading,  allot- 
ments for  these  works  under  this  appropriation 
have  ceased. 

"The  object  of  this  improvement,  in  part,  is  to 
obtain  and  maintain  a  navigable  channel  depth 
of  from  4  to  6  feet  across  the  bars  at  tbe  mouths  of 
the  streams  and  bayous  from  deep  water  in  the 
bay  to  deep  water  in  the  bayous. 

"The  improvement  is  Intended  to  develop  a 
light-draft  mland  navigation  which  will  afford 
cheap  transportation  by  light-draft  steamers  and 
barges  to  the  coast  country  of  Texas. 

"The  estimated  cost  of  the  modified  project  has 
been  given  in  previous  reports  as  3248,6'46.34,  but, 
as  works  originally  embraced  in  this  project  have 
been  transferred  to  other  appropriations  and  new 
works  have  been  added  for  which  no  estimate  of 
cost  have  been  made,  there  is  no  estimated  cost 
for  the  entire  project.  All  the  channels  called  for 
have  been  completed,  but  maintenance  is  regularly 
required. 

"  The  amount  expended  on  these  improvements 
under  present  project  to  Jiuie  30, 1912,  has  been  as 
follows  (for  appropriations,  etc.,  see  each  work 
named  below): 


Channel  across  Banna  Reef 

(E.Bastrop Bayou) (q.v.)  S3, 299. 67 

Double  Bayou  (q.  v.) 19, 261. 09 

Anabuac  Channel  (q.  v.) . . .  15, 556. 10 
Mouth  of  Trinity  River  (see 

Trinity  R.,Tex.dist.)....  12,726.67 

Turtle  Bayou  (q.v.).: 8,899.97 

Cedar  Bayou  (q.  v.) 17,707. 10 

Clear  Creek 27,480.16 

Dickinson  Bayou 20, 724. 35 

Bastrop  Bayou 17,730.29 

Chocolate  Bayou 12, 143. 89 

OysterCreek 6,942.24 

Dredge  Gen.  H.  M.  Robert:  67, 992. 51 

Dredge  Capt.  C.  W.  Howell.  15,000.00 

Total 245,463.94 

"Of  this  amount  583,646.23  was  applied  to  main- 
tenance of  improvement,  and  S116.43  has  been 
derived  from  miscellaneous  sources,  such  as  sales, 
etc. 

"By  authority  of  river  and  harbor  act  of  March 
3,  1899,  a  pipe-line  hydraulic  dredge  was  con- 
structed for  trie  improvement  of  these  streams  at 
a  cost  of  167,992.61.  This  dredge  (Gen.  H.  M. 
Roierl)  was  burned  April  18,  1909,  and  the  dredg- 
ing has  since  been  carried  on  by  the  dredge  Capt, 
C.  W.  Bowell.  The  latter,  however,  was  lost  at 
sea  September  14, 1911,  and  there  is  now  no  plant 
available  for  lightniraft  work. 

"More  and  larger  boats,  especially  power  boats 
with  schooner  hulls,  have  been  built  to  utilize 
the  improvement.  Most  of  the  pointe  reached  are 
settlements  not  on  railroads,  and  the  improve- 
ments are  of  great  importance  to  their  commercial 
life. 

"The  effect  of  these  improvements  has  been 
generally  to  decrease  freight  rates  to  all  points 
reached  by  the  channels  improved."    12,  699. 
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GALVESTON  BAY  TO  SABINE  LAKE,  TEX. 


APPKOPKIATION. 

1872,  $3,000  (all'd),  73,  680. 

COMMEBCE. 

Future,  would  not  be  unimportant,  73, 677. 

EXGEVEEBS. 

Chief  of  Engineers.    B.,  78,  62;  73,  66. 
In  charge.    Maj.  C.  W.  Howell,  1872.    E.,  73, 
677. 

Assistants: 

Lt.  H.  M.  Adams,  1873.    K.,  73, 677. 

J.  S.  Polbemus,  1873.    B.,  73, 678. 

LEGISLATION. 

Subsidy  of  $7,600  per  m.  granted  by  county  of 
Galveston  to  tbe  Texas  &  Mississippi  Canal  & 


Navigation  Co.  to  aid  them  in  the  constr.  of  the 
canal,  73,  677. 

PHYSICAL  CHABACTERISTICS. 

Character  of  country  along  the  line  of  proposed 
canal,  73,  679. 

PLANS. 

By  J.  S.  Polbemus,  canal,  Galveston  B,  to  Sabine 
Lake,  6'  x  60';  est.,  $646,236,  73, 680. 

StJBVETS. 

Sur.,  ship  canal,  under  direction  of  Lt.  Adams, 
by  J.  S.  Polbemus.    R.,  73,  677,  678. 


U-8    EAST  BAY  BAYOU,  TEX.     (Including  channel  across 

Hannas  Beef.) 


APPROPRIATIONS. 

1902,    *$681. 91,  06, 1341. 

1909,  I  *1, 794. 11,  09, 1602;  10,  540, 1642. 

1910,  *2  823.65,  10,  1642. 


Total,      3,299.67 


COMMERCE. 

An.  C.  value  $5,000,  00,  2380,  2383;  1911,  2,406  t., 
13,701. 

ENGINEERS. 

Chief  ol  Engineers.  E.,  00,  394;  03,  35.'i;  06, 
418;  07,  437;  08,  459;  09,  479;  10,  540;  11,  678: 
18,  700. 


1  $2,000  less  $205.89  trabs.  to  Bastrop  Bayou,  Tex.,  1910,  540. 
!  $2,000  less  $1,176.35  trans,  to  Dickinson  Bayou,  Tex.,  1911,  578. 

30462°— H.  Doc.  740,  63-2 47 
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In  charge: 

Capt.  C.  S.  EioM,  1899-1903.  B^  00,  2379,  2381; 
03,  1339. 

Capt.  Edgar  Jadwin,  1906.    B.,  06, 1341. 

Capt.  John  C.  Oakes,  1907-09.  B.,  07, 1406;  08, 
1522;  09,1501.  ,„    „,„    ,1 

Maj.  G.  P.  Howell,  1910-11.    B,  10,  1642;  11, 

Maj.  E.  I.  Brown,  1912-.    B.,  13, 2005. 
Assistant.    S.M.Wilcox.    E.,  00, 2383. 

OPEEATIONS. 

1903-03.  Chan,  across  reef  connecting  lower 
Galveston  B.,  East  B.,  and  East  B.  Bayou  was  dr. 
to7'x45'-60'and900'l.,O3, 1339. 

1908-09.  Derrick  barge  No.  1  dr.  chan.  across 
the  shell  reef,  removing  5,773  o.  y.;  beacon  erected 
to  mark  chan.,  09, 1501.  ,  ^  j   *  *  i  „» 

1909-10.  Chan,  across  reef  completed,  total  of 
6  692  0.  y.  being  removed;  beacon  estab.  at  n.  end 
ofpass,  10, 1642.  ...„„„ 

1910-11.    7,616  c.  y.  dr.,  11, 1786. 


PHYSICAL  CHAEACTEBISTICS. 

East  B.  Bayou  empties  into  Galveston  East  B. 
about  30  m.  ne.  of  Galveston,  Tex.;  one  of  the 
Sent  streams  referred  to  m  the  app.  of  Mar.  3 
isqq  for  imp.  "Brazos  E.  between  Velasco  and 
Rfchmond,  W.  Galveston  B.  Chan.,  Double  Bayou, 
and  the  mouth  of  adjacent  streams,"  00, 2380. 

Description  of,  00, 2383. 

Kuling  d.,  1912,  5.S',  13, 2005. 

PEOJECTS. 

Capt.  Eich«  est.,  1900,  $10,000  to  make  the  imp. 
as  a  part  of  an  inland  lightdraft  navigation  system, 
00,  2382. 

SUB  VETS. 

Ex  andsur.  au.  act  Mar.  3, 1899;  made,  1S99-1900, 
by  Capt.  Ejch6  (B.  lav.;  see  Projects),  00,  2380, 
2381. 
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DOUBLE  BAYOU,  TEX. 


APPEOPEIATIONS. 

1902,       *J6, 952.  65,  06, 1341. 

1907,     *  1  4  000. 00,  07, 1465;  08,  460, 1523. 

1909,  *  2  5, 000. 00,  09, 1502;  10,  541, 1643. 

1910,  *  3  5, 000. 00,  10, 1643. 

1911,  *  5,000. 00, 11,1787. 


Total, 


25,952.65  (less  $1,691.56  trans.,  $24,- 
261.09,  13,  2006). 


COMMEBCE. 

1911,  6,007  t.,  13,  701,  2006. 


ENGINEEES. 

Chict  of  Engineers.  E.,  91, 235;  98,  287;  01, 
408;  03,  337;  03,  354;  04,  373;  0.5,  390;  06,  418; 
07,  437;  08,  469;  09,  479;  10,  540;  11,  578;  13, 
701. 


1904-05.  80,480  c.  y.  removed  by  dr.  Om. 
H.  M.  Robert,  06, 1502. 

1905-06.  71,008  c.  y.  removed  by  dr.  Gen. 
H.  M.  Boiert  (this  work  was  paid  lor  by  private 
parties),  06, 1339. 

1907-08.  54,994  c.  y.  removed  by  dr.  Gm. 
H.  M.  Robert,  OS,  1523. 

1908-09.  63,917  c.  y.  removed  by  dr.  Cap. 
C.  W.  HoweU,  09, 1602. 

1910-11.  40,816  c.  y.dr.  by  U.  S.  dr.  Cavt.  C.  W. 
Howell,  redr.  chan.,  making  6'  x  00'  x  7,100',  11, 
1787. 


PHTSICAI.,  CHAEACTEBISTICS. 

Description  of,  91, 1935;  98, 1613. 

At  1898  the  most  recent  sur.  had  shown  that 
nearly  2,200'  intervened  between  6'  d.  in  Galveston 
B.  and  the  same  d.  in  the  bayou,  98, 1513. 

Chan,  d.,  June,  1912,  2.7',  13, 701. 


In  cbarge; 

Maj.  C.  J.  Allen.    B.,  91, 1933. 

Maj.  J.  B.  Quinn,  1898.    E.,  98, 1512. 

Lt.  C.  S.  Eich6,  1898-1903.  E.,  98,  1512;  01, 
1950;  03, 1379;  03, 1339. 

Capt.  Edgar  Jadwin,  1904-06.  E.,  04,  1999;  05, 
1502*  06  1339 

Capt.  John  C.  Oakes,  1907-00.  E.,  07, 1405;  08, 
1622;  09, 1602. 

Maj.  G.  P.  Howell,  1910-11.  E.,  10,  1642;  11, 
1787. 

Maj.  E.  I.  Brown,  1912-.    B.,  13,  2006. 

Assistants: 

Lt.  C.  W.  Langfitt.    B.,  91, 1935. 

E.  M.  Hartrick.    E.,  98, 1614. 


OPEEATIONS. 

1903-03.  Dr.  Gen.  H.  M.  Robert  removed 
13,306  c.  y.;  operations  suspended  Oct.  9,  1902,  on 
account  of  heavy  clay,  03, 1339. 


PLAN. 

In  1890  Maj.  Allen  did  not  consider  the  bayou 
worthy  of  imp.,  91, 1934. 

PEIVATE  WOEK.    (See  Opprations,  1905-6.) 

PEOJECTS. 

In  1898  Lt.  EioM  est.  $20,000  or  $80,000,  depend- 
ing upon  the  plan  adopted,  to  open  a  chan.  through 
bar  at  the  bayou  mouth,  98, 1514. 

SUE  VETS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
AUen,  91, 1933. 

Cong,  resolution,  1898,  called  for  submission  of 
est.  for  opening  a  chan.  through  the  bar  at  the 
mouth  of  the  bayou.  E.,  1898,  by  Lt.  EicM  (see 
Projects),  98, 1512. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  701. 


*  Allotment. 

>  $403.50  trans,  to  Clear  Creek,  Tex.,  08,  400. 


2  $266.94  trans,  to  Bastrop  Bayou,  Tex.,  10,  541. 
8  $1,021.12  trans,  to  Chocolate  Bayou,  Tex.,  11, 579 


rSee  pp.  14-22  for -1 
Lexplanations,  etc.J 
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ANAHUAC  CHANNEL,  TEX. 


APPBOPBIATIONS. 

1906,     *1S6,100,  06, 1341. 

*  16, 000,  07,  1466. 
*14,000,  09, 1502. 

*  15,000,  10,1043. 

*  13,000,  11,1788. 


1907, 
1909, 
1910, 
1911, 


Total.     2  24,100  (J17,741.95  (see  footnote  2  be- 
low), 18, 2007). 
COMMERCE. 

Chan  used  by  U.  S.  mail  boat,  and  as  there  is  no 
KR.  communication  with  adjacent  country,  all 
produce  and  supplies  pass  through  the  chan.,  08, 

Description  of,  11,  579;  13,  702. 
Traffic,  1911,  26,385  t.,  18,  702. 

CONTKACTS. 

1918.    Dr.  TI108.  B.  Ball,  borrowed  from  city 
ot  Houston,  Tex.,  the  U.  S.  to  pay  only  operatmg 
expenses,  13, 2007. 
ENGINEERS. 

Chlel  ol  Engineers.    Rs.,  05, 390;  06, 418;  07, 
438;  08,  400;  09,  480;  10,  541;  11,  579;  13, 701. 

Capt.  Edgar  Jadwin,  1905-06.    Rs.,  05, 1502;  06, 
1339 
Capt.  John  C.  Oakes,  1907-09.    Rs.,  07, 1465;  08, 

Maj.  G.  P.  HoweU,  1910-11.    Rs.,  10, 1643;  11, 
1788 
Maj.  E.  I.  Brown,  1912-.    R.,  13, 2007. 


OPERATIONS. 

1904-05.  Dr.  Gen.  H.  M.  Robert  removed 
119,401  c.  y.  material;  snag  boat  Oen.  S.  M-  Mans- 

f'ld    removed  212  large  snags  from  entrance  to 
rowns  Pass,  05, 1502.  ^   ^ 

1905-06.    24,,W6  c.   y.   material  removed  by 
6m.  H.  M.  Robert;  16  snags  removed,  06, 1339. 
1907-08.    162,028  c.  y.  material  removed,  08, 

1523.  ^  V     J      ^    . 

1909-10.  36,717  c.  y.  removed  by  dr.  Capt. 
C.  W.  HoweU,  10, 1643.  ,  ,      _  ^„„, 

1911-13.  Chan,  redr.,  6'-8'  x  50'  x  6,600',  re- 
moving 46,200  c.  y.,  at  3.H  c.  y.:  material  placed 
25'  away  from  edge  of  chan.,  13,  2007. 

PHYSICAL  CHARACTERISTICS. 

Description  ot,  11,  679, 1788;  13,  701,  2007. 
Continuous  shoaling  expected;  material  soft,  13, 
2007. 

PRIVATE  WORK. 

Dr.  Gen.  B.  M.  Robert  removed  from  slip  at 
Anahuac,  Tex.,  5,828  c.  y.;  paid  for  from  funds 
deposited  by  private  parties,  07,  438. 

(See  also  Contracts.) 

PROJECTS. 

Act  Mar.  3, 1905,  included  Anahuac  Chan,  under 
the  imp.  of  Brazos  E.,  Velasco  to  l.ichmond,  and 
mouths  of  adjacent  streams,  with  a  proj.  imp.  of  a 
Chan.  6',  Trinity  B.  to  Anahuac  Chan.,  thence  to 
Browns  Pass.;  est.,  $6,550,  05,  390. 
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TURTLE  BAYOU,  TEX. 


APPROPRIATIONS. 

1910,  *$10,000,  10, 1644 
COMOIERCE. 

Charcoal,  wood,  and  farm  products,  valued  at 
112,600,  transported  down  the  bayou  during  1900, 
00,  2346. 

1911,  3,902  t.,  13,  703. 

ENGINEERS. 

Chief  ot  Engineers.  Rs.,  00, 394;  06,  417;  07, 
436;  08,  468;  09,  478;  10,  643;  11,  .580;  13,  702. 

Capt.  C.  S.  Ilich6,  1899-1900.    R.,  00,  2342,  2346. 

Maj.  G.  P.  Howell,  1910-11.  Rs.,  10, 1644;  11, 
1789. 

Maj.  E.  1.  Brown,  1912-.    R.,  13,  2009. 

Assistant.    F.  Oppikofer.    R.,  00,  2346. 
OPERATIONS. 

1910-11.  U.  S.  dr.  Capt.  C.  W.  Howell  dr. 
Chan.  5'  x  50'  x  15,896',  removing  79,125  c.  y.,  11, 
1789. 


PHYSICAL  CHARACTERISTICS. 

Turtle  Bayou  empties  into  Turtle  B.,  the  head 
of  Trinity  B.  (part  of  Galveston  Upper  B.)  and  is 
one  of  the  adjacent  streams  referred  to  in  the  app. 
Mar.  3,  1899,  fbr  imp.  "Brazos  River  between 
Valasco  and  Richmond,  West  Galveston  Bay 
Channel,  Double  Bayou,  and  the  mouths  of  ad- 
jacent streams,"  00,  2343. 

Description  ol,  00,  2343. 

PROJECTS. 

Capt.  EicM  est.,  1900,  $10,000  to  make  the  imp., 
00,  2346. 

This  work  added  to  proj.  tor  imp.  of  West  Gal- 
veston B.  Chan.,  and  the  mouths  ot  adjacent 
streams,  ejp.,  Tex.,  by  act  June  25,  1910;  proposed 
to  secure  and  maintain  a  5'  chan.  in  the  entrance 
to  bayou;  est.,  $10,000,  10,  543. 

SURVEYS. 

Ex.  and  sur.  of  Turtle  Bayou  au.  act  Mar.  3, 1899; 
made,  1899-1900,  by  Capt.  EicM  (R.  lav.;  see 
Projects),  00, 2343,  2345. 
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TRINITY  RIVER,  TEX.' 
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OLD  (Trinity)  RIVER,  TEX. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13,  724. 

In  charge.    Maj.  G.  P.  HoweU,  13, 688. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  Old 
(Trinity)  R.,  Tex.,  in  Chambers  Co.,  with  view  to 
securing  increased  d.  (B.  to  come),  13,  724. 


*  Allotment. 

1  From  app.  tor  misc.  streams,  etc.,  consolidated;  i.  «.,  W.  Galveston  Bay  Chan.,  Trinity  R.,  Cedar 
Bayou,  etc.,  at  various  times.    . 

2  $451.21  otthis  trans,  to  Trinity  R.,  Tex.,  10, 542.    $1,307.81  of  this  trans,  to  Dickinson  Bayou,  Tex.,  11, 
580.    $4,599.03  ol  this  trans,  to  Clear  Creek,  Tex.,  11,  580. 

>  For  data,  see  p.  725. 


740    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.   S.  ARMY,  1866-1012. 
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CEDAR  BAYOU,  TEX. 


APPROPEIATIONS. 

1890, 

S18,150, 

91, 

W2X. 

1892, 

14,000, 

aa. 

1545. 

1902, 

5,000, 

03, 

1HK4. 

1905, 

*  2,100, 

(»«, 

1341. 

1907, 

*  15, 000, 

07, 

14fi7; 

08, 

4(il. 

1909, 

*  2  5, 000, 

0!*, 

1504; 

10. 

544. 

1910, 

3  3,500, 

10, 

.544,  1646. 

Total,      52,750  (less  $2,892.90  trans.,  $49,857.10, 
13, 2010). 

COMMERCE. 

Important,  75, 943,  944. 
Transportation,  87, 1436. 

In  190B,  48,000  sacks  of  rice  came  ojit  of  tliis  hay  ou, 
07,  439. 
1911,  21,000  t.,  13,  703. 

CONTRACTS. 

J891.  A.  M.  Shannon  &  Co.,  dr.,  24*  c.  y.; 
brush  mattress  in  place,  S6  cord;  st.  in  place,  $2.50 
c.  y.,  93, 1645. 

ENGINEERS. 

Chief  ol  Engineers.  Rs.,  76,  80;  87, 193;  89, 
207;  90,  186;  91,  233;  93,  227;  93,  256;  94,  236; 
95,  264:  03,  338;  03,  356;  04,  376;  OS,  391;  06, 
419;  07,  439;  08,  461;  09,  481;  10,  543;  11,  581; 
13, 703. 

In  cliaTge: 

Capt.  C.  W.  HoweU,  1975.    76,  79.    R.,  76,  941. 

Maj.  O.  H.  Ernst,  1887-90.  Rs.,  87, 1435;  90, 
1816. 

Maj.  C.  J.  AUen,  1888-92.  Rs.,  90, 1816;  91, 1922; 
93, 1543. 

Maj.  A.  M.  Miller,  1893-95.  Rs.,  93, 1883;  94, 
1405;  95, 1816. 

Capt.  C.  S.  Eich<S,  1902-03. 
1341. 

Capt.  Edgar  Jadwin,  1904-06. 
1505;  06, 1339. 

Capt.  John  C.  Oakes,  1907-09. 
1525;  09, 1504. 

Maj.  G.  P.  Howell,  1910-11. 
1790. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 2010. 

Assistant.  R.B.  Talfor,  76,929.  Rs.,  90, 1817; 
93, 1646;  93, 1884;  94, 1407. 

OPERATIONS. 

1891-93.  10,360  0.  y.  dr.;  833  cords  of  brush 
mattress  and  2,278  c.  y.  St.  in  place,  93, 1545. 


Rs.,  03,  1383;  03, 
Rs.,  04, 2001;  05, 
Rs.,  07, 1467;  08, 
Rs.,  10, 1644;  11, 


1893-93.  S.  j.  extended  617  1.  f.  and  n.  j.  325 
1.  f.,  93, 1884. 

1893-94.    21,000  c.  y.  dr.,  94, 1406. 

19O4-06.  Dr.  Gen.  H.  M.  Bohert  removed 
119,851  c.  y.  in  excavating  ohan.  8'  x  80'  between 
js.  and  across  Cloppers  Bar;  js.  were  repaired  by 
depositing  308 1.  nprap,  0.5, 1505. 

1907-08.  Dr.  Oen.  R.  M.  Robert  dr.  7'  chan. 
from  d.  w.  in  San  Jacinto  B.  through  Cloppers  Bar 
to  and  inside  js.,  removing  98,974  c.  y.;  snag  boat 
C.  W.  Howell,  equipped  with  clam-shell  bucket, 
removed  1,734  c.  y.  from  Cedar  Bayou  Gap,  08, 
1625. 

1908-09.  Dr.  Capt.  C.  W.  Howell  removed 
9,375  c.  y.,  09, 1504. 

1910-11.  8,922  e.y.  dr.  from  Chan  7' X  80' X  2,650' 
by  dr.  Capt.  C.  W.  Howell,  11, 1790. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  76,  942;  bayou  discharges  into 
nw.  cor.  Galveston  Upper  B.,  3i  m.  below  mouth 
San  Jacinto  H.,  and  281  m.  from  Galveston,  'Tex., 
13,703. 

Deterioration  of  chan.  from  natural  causes,  87, 
1436. 

Ruling  d.,  June,  1911,  4.5',  11,  581,  1790;  June, 
1912,4.3',  13,2010. 

PLANS.    (See  Projects.) 

By  Capt.  Howell,  1874,  chan.  5'  x  100'  across  the 
bar;  est,  $5,750,  75,942. 

Maj.  Ernst,  1887,  est.  $48,876  cost  of  chan.  excava- 
tion, 87, 1436. 

PROJECTS.    (See  Plans.) 

By  Maj.  Allen,  1889,  chan.  through  the  bar  at 
the  moutti  of  the  bayou,  dr.  and  revet.;  5'  Chan., 
$18,160  to  $20,735;  6'  chan.,  $24,035  to  $61,700,  90, 
1817, 1818. 

By  Maj.  Allen,  1889,  dr.  chan.  6'  x  100'  m.  1.  w.; 
protection  of  the  chan.  thus  formed  with  brush 
and  St.  walls  or  revet.,  with  occasional  dr.  to  maia- 
tain  the  ohan.  d.;  est.,  $33,500,  91, 1923;  03, 1544. 

In  1892-93  Maj.  Miller  est.  cost  of  the  existing 
proj.  should  be  increased  by  $6,600,  93, 1883. 

Act  June  2,  1902,  au.  mamten.  of  imp.,  provided 
that  the  dr.  built  for  use  in  this  locality  should  be 
available  for  this  work,  03,  338. 

SURVEYS. 

By  E.  B.  Talfor,  of  bar  in  Galveston  B.  near 
mouth  of  the  San  Jacinto  R.,  1874,  75, 80. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Maj. 
Ernst,  87, 1435. 

Sur.  for  removal  of  bar  at  mouth  au.  act  Aug.  11, 
1888;  made,  1889,  by  Moj.  Allen,  90, 1816. 


U-36  GALVESTON  SHIP  CHANNEL  AND  BUFFALO 

BAYOU,  TEX. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Galveston  B.  Ship  Chan 

Buffalo  Bayou 

Houston  Ship  Chan 

Morgan  Canal — Operating  and  care  . 

Total 


1871-1900 
1880-1900 
1898-1912 
1896-1910 


f869,016.85 

228,760  00 

2,500,000.00 

9,560.00 


3,597,326.85 


*  Allotment. 

1  $214.48  trans,  to  Clear  Creek,  Tex^  08, 461. 

s  $218.63  trans,  to  Bastrop  Bayo  x,  Tex.,  10,  644. 

» $2,390.97  trans,  to  Clear  Creek,  'Tex.,  11,  582.    $68.92  trans,  to  Dickinson  Bayou,  11, 582. 


rSee  pp.  14-22  fori 
Lexplanatlons,  ete.J 
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Part  (a),  U-36    Galveston  Bay — Ship  Channel,  Tex. 


APPBOPBIATIONS.i 

1872, 

2  $10, 000. 00, 

1874, 

no,ooooo. 

1876, 

no,  200. 00, 

1875, 

3  26,000.00, 

1876, 

=  72,000.00, 

1876, 

10,000.001 

1878, 

'76,000.00, 

1879, 

'6  80,000.00, 

1880, 

50,000.00, 

1881, 

50,000.00, 

1882, 

94,500.00, 

1888, 

100,000.00, 

1890, 

40,000.00, 

1890, 

8  92,316.85, 

1892, 

40,000.00, 

1894, 

60,000.00, 

1896, 

60,000.00, 

73,  634. 

74,  74. 

75,  79. 

75,  79. 

76,  77. 
(sur.),  77, 75. 

78, 83. 

79, 110. 
,  80, 1238. 
,  81, 1334. 

83,  1457. 
,  88, 1281. 
,  91, 1909. 

act  Sept.  19. 
,  93, 1539. 

95, 1808. 
,  96, 1544. 

Total,      869,016.85 

COMMERCE. 

Important,  71, 535;  73, 65,  635;  75, 873-875;  76, 
587,  588. 

Tolls  for  passing' ship  chan.  at  Morgans  Pt.,  77, 
461. 

Necessity  ot  chan.  less  than  formerly  and  not 
called  tor  by  interests  ot  C.  83, 202, 1082. 

Description  ot.  Probable  benefits  of  imp.  to, 
apparently  to  be  greater  than  expend.,  96, 1543. 

CONTRACTS. 

1876.    E.  W.  Cave,  dr.,  17  to  25i  c.  y.,  75,  872; 

76,  585,  686. 

1878.  G.  C.  robes  &  Co.,  dr.,  ISU  c.  y.,.79, 110, 
916,  918. 

1881.    J.  E.  Slaughter,  dr.,  13.7*  c.  y.,  81, 1333. 

188&  G.  C.  Fobes,  dr.,  11.30  c.  y.,  88,  1282. 
G.  C.  Fobes,  dr.,  12*$  c.  y.,  89, 1551. 

1893.  E.  Moore  Dredging  Co.,  dr.,  24}$  c.  y. 
(S5fi,360),  93, 1875. 

1894.  C.  &  K.  P.  Clarke,  dr.,  i2U  c.  y.  ($18,750), 
95, 1808. 

ENGINEERS. 

CWef  of  Engineers.    R.,  7t,  66;  73,  65;  74, 

73;  75,79;  76,76;  77,74,456;  78,83;  79,110;  80, 
147;  81,  200,  1334;  83,  196;  83,  202,  1080;  84,  217; 
85,  226;  86,  224;  87,  189;  88,  173;  89,  203;  90, 
183;  91,  232;  93,  226;  93,  253;  94,  234;  95,  262; 
96,  227;  97,  294;  98,  283;  99,  340;  00,  386. 

Boards: 

Convened,  Sept.  1,  1877,  New  York  City,  to  con- 
sider location  ot  proposed  ship  chan.  through  Gal- 
veston B.  Eecom.  a  line  from  Red-Fish  Bar  to 
the  head  of  Bolivar  Chan,  as  the  most  advantageous, 

77,  467;  78,  608.(Col.  Tower,  Lt.  Cols.  Wright  and 
Newton,  and  Capt.  Howell.) 

Convened,  S.  O.  No.  9,  C.  ot  E.,  1883.  B.,  83, 
1078.  B.  reported  it  improbable  that  a  chan.  of 
the  proposed  d.  would  be  permanent  through  the 
Morgan  Cut,  83,  1081,  1082.  (Maj.  Mansfield; 
Capts.  Damrell  and  Heuer.) 

Convened,  Galveston,  Tex.,  Dec.  4,  1890,  by 
S.  O.  No.  66,  to  R.  upon  value  of  chan.  constr.  by 
the  Buffalo  Bayou  Ship  Channel  Co.  in  Galveston 
B.  B.,  91,  1910.  (Col.  Comstock,  Maj.  Allen, 
and  Lt.  Langfitt.) 

In  cbarge: 

Capt.  C.  W.  Howell,  1871-80.  R.,  71,  633;  73, 
634;  74,  740;  75,  870,  872,  874;  76,  585;  77,  456, 
458,  459;  78,  607;  79,  912;  (Maj.)  80,  146. 


Maj.  S.  M.  Mansfield,  1880-86.  E.,  80, 1236;  81, 
1333;  83,  1466;  83,  1075;  84,  1303;  85,  1454;  86, 
1322. 

Maj.  O.  H.  Ernst,  1886-90.  B.,  87,  1417;  88, 
1279;  89, 1548. 

Maj.  C.  J.  Allen,  1890-92.  B.,  90, 1797:  91, 1906; 
93  1636 

Maj.  A.  M.  Miller,  1893-97.  B.,  93,  1872;  94, 
1396;  95, 1806;  96, 1542;  97, 1803. 

Maj.  J.  B.  Quinn,  1898.    R.,  98, 1505. 

Capt.  C.  S.  EicM,  1899-.    B.,  99, 1961;  00,  2326. 

Assistants: 

Lt.  H.  M.  Adams,  71,  66.    B.,  71,  634. 

W.  D.  Duke  71  535. 

Capt."c.  E.  "l.  B.  Davis,  79.  106.  B.,  79,  916; 
80, 1236. 

Lt.  J.  B.  Quinn,  76,  78.    R.,  76, 875. 

J.  C.  Forsby,  76, 586. 

A.  Cross,  76, 686. 

A.  G.  Blanchard,  76, 586. 

J.  A.  Hayward.    R.,  77,  459. 

H.  C.  Hiplcy.    R.,  77,  462. 

E.  M.  Hartrick.  R.,  88,  1282;  89,  1561;  90, 
1800. 

G.  Bagnall.    R.,  91, 1909;  93, 1.139. 

D.  Allen.    E.,  9.3, 1875;  94, 1398;  95,  1898. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Adams,  1870,  Galveston  B.:  1st,  $3,443,113; 
2d,  $940,315;  3d,  $382,017,  71,  636. 

By  Capt.  Howell,  1875,  completion  of  a  9'  chan. 
through  Eed  Fish  Bar.  $10,200;  10',  12',  or  15'  chan., 
Bolivar  Chan,  to  Morgans  Pt.,  $283,479,  $651,562, 
or  $1,260,062,  75,  873 ;  76,  77. 

By  Lt.  Quinn,  1875,  removal  of  obstr.  in  San 
Jacinto  R.,  $6,000,-75, 875. 

By  J.  A.  Hayward,  1877,  12'  ship  chan.,  100', 
200'  base,  3  routes:  1st,  $402,620,  $744,779;  2d, 
$342,014,  $660,663;  3d,  $160,994,  $434,879,  77,  460, 
463. 

By  H.  C.  Ripley,  1877,  12'  chan..  Red  Fish  Bar 
to  Bolivar  Chan.,  100'  w.,  $146,856;  ISO'  w.,  $216,096; 
200'  w.,  $286,331,  77,  463. 

LEGISLATION. 

Proviso  attached  to  act  of  Mar.  3,  1879,  relating 
to  Bayou  Ship  Channel  Co.,  79,  214. 

Subsequent  action  relating  thereto,  81, 1334;  83, 
1457;  84,  394. 

OPERATIONS. ' 

1873-73.  Completion  of  chan.,  7'  x  70'  x  1.500', 
through  Eed  Fish  Bar,  by  U.  S.  dr.,  73,  66,  635. 

1874-75.  Chan.,  7.5'-10'  x  60'  x  2,982',  75,  79, 
870. 

1875-76.  Removal  of  total  ot  104,920  c.  y.; 
chan.,  14i'  X  61.000'  on  Red  Fish  Bar.  Work  on 
Chan,  between  mouth  ot  San  Jacinto  R.  and  Bolivar 
Chan,  in  progress,  76,  76,  685,  686. 

1878-79.  Dr.  in  chan.  between  Eed  Fish  Bar 
and  Bolivar  Chan.,  79,  917;  610,379  c.  y.  dr.  from 
chan.  in  Lower  Galveston  B,  80, 1236. 

1881-83.    160,440  c.  y.  dr.  from  chan.,  83, 1456. 

1883-83.  801,789  c.  y.  dr.  from  chan.,  83,  202, 
1075.    Work  done  not  permanent,  83, 1078, 1080. 

1886-87.  Sur.  of  chan.;  preparations  for  re- 
sumption of  dr.,  87, 1419, 1421. 

1887-88.    200,000  c.  y.  dr.  from  ship  chan.,  88, 

1888-89. 
89, 1649. 
1889-90. 
1891-93.  ^ 

triangulation  stations,  93, 1539' 


1,618,220  0.  y.  dr.  from  ship  chan., 

19.829  c.  y.. dr.  90, 1798. 

Mainten.  and  repair  of  beacons  and 


1  Total  app    1824  to  1875;  $45,000.    (H.  D.  120,  44th,  1st.) 

'  Red-Fish  Bar  Chan. 

5  Chan,  between  San  Jacinto  E.  and  Bolivar  Chan 

'  Chan,  between  Red-Fish  Bar  and  Bolivar  Chan 

5  See  proviso,  79,  214. 

»  Paying  Bullalo  Bayou  Ship  Chan.  Co.  for  Morgan  Cut  and  Canal 

'  History  ot  operations  since  1873,  79, 912. 
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1893-93.  W.  bank  of  canal  revet,  for  1,959  1. 1., 
93, 1873. 

1893-94.  BeacoQS  repaired,  fence  erected 
about  U.  S.  reservation,  153,376  o.  y.  dr.,  94,  1396, 
1397. 

1894-95.    299,332  o.  y.  dr.,  95, 1867. 

1895-96.  122,613  c.  y.  dr.  and  10' beacons  re- 
built, 96, 1543. 

PHYSICAL  CHARACTERISTICS. 

Description,  71,  634,  536;  76,  586;  77,  469,  461; 
93  1872 
Obstr.'  in  San  Jacinto  E.,  75, 874,  875. 
Current  observations,  77,  464,  465. 
Table  of  tides,  76,  874,  875. 
Sboaling,  93, 1875;  96,  1807;  96,  1543;  97,  1803. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Adams,  1870,  3  routes:  (1)  chan,  12'  x  150', 
through  Galveston  B.  and  Buffalo  Bayou  to  Hous- 
ton; (2)  Chan.,  6'  x  150'  m.  1.  w.  across  the  Bed 
Fish  and  Cloppers  Bars;  (3)  chan.,  6'  x  100',  across 
Eed  Fish  andT  Cloppers  Bars.  Each  of  the  plans 
to  include  the  removal  of  obstr.,  shore  protection 
by  sheet  piling  between  Harrisburg  and  Houston. 
Third  plan  reoom.  by  Lt.  Adams,  71,  536. 

By  jT  A.  Hayward,  ship  chan.  through  Galveston 
B.:  (1)  12'  Chan,  from  San  Jacinto  R.  to  Bolivar 
Chan.;  (2)  San  Jacinto  R.  to  Red  Fish  Bar  and 
Bolivar  Chan.;  (3)  Morgans  Ft.  to  Bolivar  Chan., 
with  retaining  wall,  77,  469,  461,  463. 

By  Lt.  Quiim,  1875,  removal  of  Southern  obstr., 
consisting  of  flats  and  scows  in  the  San  Jacinto  R., 
75,  875. 

PRIVATE   (PRIVATE  AND   CORPORATE) 
WORK. 

Valuable  imp.  made  below  Harrisburg  by  the 
Houston  Direct  Navigation  Co.  Expend,  should 
be  reimbursed  and  chan.  tolls  estab.,  71,  533,  535, 
536;  71,  461. 

Contractor  and  private  parties  continued  work 
on  Chan.,  1875,  after  the  expend,  of  app.;  removed 
4,832  c.  y.,  76,  586. 

Proviso  attached  to  act  of  Mar.  3,  1879,  requiring 
the  Bayou  Ship  Channel  Co.  to  surrender  their 
rights  before  application  of  app.  of  1880,  79, 214. 

Action  relatmg  thereto  and  subsequent  compli- 
ance of  the  CO.,  81, 1334, 1338;  88, 1457. 


PROJECTS.  1    (See  Estimates  and  Plans.) 

By  Lt.  Adams,  chan.,  6'  X  100',  across  Eed  Fish 
and  Cloppers  Bars,  J62,806.  Approv.  by  Capt. 
Howell,  mcreasing  est.  to  $125,000,  71, 533,  536,  636. 
Revised  by  Capt.  Howell  to  chan.  150'  x  10';  and, 
again,  to  chan.  9'  d.  through  Eed  Fish  Bar  alone, 
74,  740;  76,  79,  870,  872. 

By  J.  A.  Hayward,  chan.,  12'  d.,  mouth  of  San 
Jacinto  R.  to  Bolivar  Chan.,  75,  79.  Eecom.  by 
Capt.  Howell,  changing  the  upper  terminus  to 
Morgans  Ft.,  75,  873.  Concurreif  in  by  the  Chief 
of  Engineers,  76,  76;  77,  466,  459,  588. 

By  Capt.  Howell,  12'  chan.  from  Eed  Fish  Bar 
to  Bolivar  Chan.,  77,  466.  Approv.  by  BE.,  77, 
467. 

By  Capt.  Howell,  1878,  chan.,  12'  x  100',  from 
Eed  Fish  Bar  to  Morgans  Pt.,  78,  83,  607;  79, 110. 

In  1883  the  BE.  reported  that  the  chan.  could 
not  be  made  permanent  at  any  reasonable  cost,  83, 
1081. 

Eecom.  by  Chief  of  Engineers  that  available 
funds  be  reserved  pending  action  of  Cong.,  83, 1082; 
84, 217. 

US.  bought  Morgan  Cut  and  Canal,  5.43  m.  1., 
for  $92,316.85,  18,  697. 

By  Maj.  Miller,  1892,  after  acquisition  by  U.S. 
of  the  Morgan  Cut  and  Canal;  formerly  owned  by 
the  Buflalo  Bayou  Ship  Channel  Co.,  for  main- 
taining a  chan.  at  least  12'  x  100'  from  Bolivar 
Chan,  to  outer  end  of  Morgan  Cut  and  Canal,  the 
chan.  to  be  suitably  marked  by  beacons,  93, 1872. 

By  Maj.  Miller,  1893,  for  expending  available 
ftmds  to  dr.  at  Red  Fish  Bar  and  in  Morgan  Cut 
chan.  having  a  d.  of  9J'  below  m.  1.  t.,  and  w.  at 
bottom  of  about  100';  to  revet,  about  1,900  I.  f.  of 
w.  bank  of  the  Morgan  Canal,  and  to  slope  both 
banks  to  prevent  erosion,  93, 1873. 

SURVEYS. 

By  Lt.  H.  M.  Adams,  71,  66,  533,  534. 

By  I^t.  H.  M.  Adams,  to  DoUar  Pt.,  71, 66. 

By  Lt.  Quinn,  ex.  of  San  Jacinto  R.,  75, 874. 

By  J.  A.  Hayward  and  H.  C.  Ripley,  77,  75,  458, 
459,  462. 

Eesur.  of  chan.  made,  1889,  by  Maj.  Ernst,  89, 
1549. 

Sur.  along  the  line  of  the  ship  chan.  made,  1897. 
(See  Galveston,  Tex.,  Channel  from,  to  Houston.) 

Maps.    90, 1800;  91, 1911. 


Part  (b),  U-36 


Buffalo  Bayou,  Tex. 


APPROPRIATIONS. 

1881,  $26,000,81,1343. 
60,000,83,1459. 
26,000,  84, 1306. 
18,750,86,1326. 
25,000,  88, 1288. 
25,000,90,1809. 
25,000,93,1551. 
15,000,96,1818. 
20,000,96,1649. 


,882, 
.884, 
.886, 
.888, 
890, 
.892, 
.894, 


Total,  228,750 

COMMERCE. 

Important,    81,   1346;  84,    1307;  93,    1886;  96, 
1549. 
Cotton  shipments,  90, 1808. 

CONTRACTS. 

1881.    G.  L.  Long,  dr.,  21$  o.  y.;  removal  of 
trees,  $190  per  m.,  83, 1459, 

1883.  J.  J.  Atkinson,  dr.,  26$  c.  y.;  removal  of 
trees  and  stumps,  and  revet,  of  banks,  83, 1084. 

1884.  R.   Moore,   dr.,   2341  c.    y.;  removal   of 
snags,  $2.70  each,  86, 1458. 

1887.    J.  J.  Atkinson,  dr.  and  removal  of  obstr., 
87, 1424. 


1888.  J.  J.  Atkinson,  dr.  and  r.  removal 
$24,192,  89,  1561. 

1891.  J.  J.  Atkinson,  dr.  and  removal  of  trees 
and  logs,  $21,110,  91, 1927. 

1893.  L.  Meggett,  dr.,  31*  c.  v.;  removal  of 
obstr.,  61  and  7U  o.  f.,  and  $14.85  per  hour  ($25,000), 
93  1888 

1894.  E.  Moore  Dredging  Co.,  dr.,  30j!  c.  y.; 
removal  of  obstr.,  5  and  O^e.  f.,  and  $13.50  per  hour 
($9,840),  96, 1818. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  80,  ISO;  81,  201,  204; 
83,  198;  83,  203;  84,  218;  85,  227;  86,  225;  87, 
190;  88,  174;  89,  205;  90,  185;  91,  234;  93,  227; 
93,  256;  94,  237;  95,  265;  96,  229;  97,  296;  98, 
286;  99, 340;  00, 386. 

In,  cTl  SLTStPi  i 

Maj.  S.  M.  Mansfield,  1880-86.  R.,  81, 1342, 1344; 
83,  1458;  83, 1083;  84, 1305;  85, 1457;  86, 1325. 

Maj.  O.  H.  Ernst,  1886-90.  R.,  87,  1423;  88, 
1286;  89, 1559. 

Maj.  C.  J.  Allen,  1890-92.  R.,  90, 1807;  91, 1924; 
93, -1548. 

-Maj.  A.  M.  Miller,  1893-97.  R.,  93,  1886;  94, 
1409;  96, 1816;  96, 1547;  97, 1806. 


'  Proj.  of  1871-77  proposed  formation  of  a  dr.  chan.  12'  x  100'  m.  1.  w.,  head  of  Bolivar  to  the  U.  S.  cnt 
through  Eed  Fish  Bar,  thence  to  the  cut  through  Morgans  Pt.  Est.,  $446,326.42.  78,  608:  79.  918:  80, 
1237;  87, 1418.    Imp.  not  considered  permanent,  79,  918;  83, 1074. 


rSee  pp.  14-22  (or  1 
Lexplanatlons,  etc.J 
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Maj.  J.  B.  Quinn,  1898.    B.,  9S,  1510. 

Capt.  C.  S.  Eichi,  1899-.    B.,  99, 1977  ;  00,  2330. 

Assistants: 

B.  F.  Taylor.    B.,  81, 1344;  84, 1306. 
B.  B.  Talfor.    B.,  88,  1288;  89,  1561;  91,  1928; 
98, 1551;  93, 1889;  94, 1411;  96, 1549. 

OPEBATIONS. 

1881-83.  24,895  0.  y.  dr.  and  trees  removed 
from  llA  m.  of  R.  bank,  83, 1459. 

1888-83.  162,780  0.  y.  dr.,  971  trees  removed, 
and  1,247,810  sq.  f.  of  bank  cleared,  83, 1084. 

1883-84,  64,943  c.  y.  dr.  and  379  trees  removed, 
84, 1305. 

1884-85.  78,600  0.  y.  dr.  and  277  snags  removed, 
85, 1457. 

1885-86.  13,500  0.  y.  dr.  and  26  stumps  re- 
moved, 86, 1326. 

1887-88.  56,677  c.  y.  dr.  and  2,852  c.  f.  logs 
removed  from  the  bayou,  88, 1287. 

1888-89.  48,104  c.  y.  dr.  and  1,795  c.  f.  sunken 
logs  removed,  89, 1560. 

1889-90.  6,651  0.  y.  dr.  and  1,062  c.  f.  logs  and 
stumps  removed,  90, 1808. 

1890-91.  26,200  c.  y.  dr.;  2,900  c.  y.  material 
dug  from  the  banks;  2,900  c.  f.  logs  removed  from 
the  chan.  and  13,348  c.  f.  trees  from  the  banks,  91, 
1925. 

1891-93.  Removing  stumps  and  logs  and  ex- 
cavating from  projecting  points,  93, 1551. 

1893-93.  23,358  c.  y.  dr.  and  about  1,200  obstr. 
removed,  93, 1887. 

1893-94.  27,980  0.  y.  dr.  and  over  100  obstr. 
removed,  94, 1410. 


1895-96.  36,474  0.  y.  dr.,  about  760  obstr.  re- 
moved, and  20,500  c.  f.  trees  felled,  96, 1548. 

PHYSICAI,  CHABACTEBISTICS. 

Description  of  bayou,  81,  1345;  87,  1423;  90, 
1807. 
Shoaling,  96, 1549. 

PLANS. 

By  Maj.  Mansfield,  1880,  chan.  between  Simms 
and  White  Oak  Bayous,  12'  x  150';  est.,  $1,125,341, 
81, 1344, 1346. 

PEIVATE  (COBPOEATE)  WOBK. 

Charter  of  the  Bufl'alo  Bayou  Sliip  Canal  Co. 
87, 1425. 

PBOJECTS. 

By  Maj.  Mansfield,  1880,  chan.  12'  x  100'  between 
Simms  Bayou  and  mouth  of  White  Oak  Bayou  at 
Houston;  revet,  of  bank,-  removal  of  trees,  and  dr  ; 
est.,  $385,299,  81,  1343,  1344,  1346;  91,  1925;  93, 
1660. 

Permanent  imp.  not  expected,  87, 190. 

By  Maj.  Miller,  1892,  expend,  app.  of  that  year 
in  dr.  bars  to  10'  ra.  1.  w.,  in  easmg  sharpness  of 
points,  and  in  removal  of  obstr.,  93, 1887. 

In  1896  Maj.  Miller  recom.  combining  this  work 
with  that  on  Galveston  B.  Slilp  Clian.,  96, 1648. 

SURVEYS. 

Au.  act  June  14,  1880,  80,  150;  made  by  Mai. 
Mansfield,  1880,  81, 1344. 


Part  (c),  tJ-S6   Houston  Ship  Channel  ^(Galveston  Ship  Chan- 
nel and  Buffalo  Bayou),  Tex. 


APPEOPRIATIONS. 

$300,000,99,1964. 
300,000,03,1375. 
600,000,03,1335. 
200,000,04,1987. 
200,000,06,1493. 
200,000,  06,  1337. 
200,000,  07, 1463. 
145,000,08,1619. 
166,000,09,1499. 
300,000,  10,1640. 


1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 


Total,  2,500,000  (incl.  sales,  $2,500,352.69,  13 
2004). 

cobhoebce. 

Description  of,  98, 1519. 

Large  and  important.  Board  of  1897  B.  prob- 
ably $600,000  an.  would  be  saved  in  rates  by  an 
imp.  chan.,  98^  1519. 

Marked  fav.  mfluence  of  imp.  on  rates,  06,  416. 

Effect  on  rates  unknown,  and  difficult  to  deter- 
mine, because  of  RR.  rate  differential  in  favor  of 
Houston  au.  by  the  ER.  Com.  of  Texas,  07,  435; 
13, 698. 

1900-1,  155,000  t.  ±;  1902-3,  109,700  t.  ±;1906, 
132,000 1.;  1909, 1,216,000  t.;  1911, 1,400,000 1.;  bulk, 
cotton,  13,  698.  2006. 

"The  total  length  of  the  improved  channel  is  57 
miles,  60  miles  to  the  turning  basin  and  7  miles 
farther  to  Houston. 

"The  amount  and  value  of  the  commerce  trans- 
ported is  as  follows: 


Year. 

Short  tons. 

Value. 

Calendar  year— 

1911 

1,354,897 

1,371,650 

1,214,904 

602,734 

462,463 

$34,721,530 
39,155,367 
36,097,560 
28,318,621 
24,466,730 

1910 

1909 

1908             

1907 

Year. 

Short  tons. 

Value. 

Calendar  year— 

1906 

132,108 
104,007 

106,136 
111,840 
109,704 
141,130 
154,459 

1905 

$12,644,323 

17,226,993 
18,360,133 
16,812,632 
21,038,677 
19,630,640 

Fiscal  year— 
1904-6 

1903-4.. 

1902-3. 

1901-2 

1900-1901. 

"The  bulk  of  the  tonnage  is  cotton,  amounting 
last  calendar  year  to  97,247  short  tons,  valued  at 
$23,338,280,  which  is  carried  on  barges  to  Galveston 
and  there  loaded  on  vessels. 

"The  effect  of  this  project  on  freight  rates  is  un- 
known and  is  indeterminate  because  of  a  railroad 
rate  differential  in  favor  of  Houston,  authorized  by 
the  railroad  commission  of  the  State  of  Texas." 
13,  698. 

CONTRACTS. 

1900.  C.  Clarke  &  Co.,  dr.,  6.98t  c.  y.;  dike 
constr.,  IIH 1.  f .  ($342,330),  00,  2328. 

.1903.    Borers    Southern    Dredging   Co.,    dr., 
Div.  1,  8.8$  c.  y.,  and  Div.  2, 14*  c.  y.,  03, 1336. 
1906.    August  Nelson,  dr.,  19.9*  c.  y.,  06, 1337. 

1908.  Kingsford  Foundry  &  Machine  Works, 
furnishing  4  boilers,  $8,600,  08,  1620.  John  Jacob- 
son,  dr.  660,000  c.  y.,  13.450  c.  y.,  09, 1500. 

1909.  American  Creosote  Works  (Inc.),  creo- 
soted  piles  and  lumber,  prices  listed,  10, 1641. 

1913.  L.  T.  Gaylord,  dr.,  prices  given,  13, 
2002. 

ENGINEERS. 

CWef  of  Engineers.  B.,  98,  284,  286;  99,  340; 
00,  386;  01,  404;  03,  334;  03,  351;  04,  370  06, 
386;  06,  415;  07,  434;  08,  455;  09,  478;  10,  636; 
11,  574;  13,696. 


1  Name  changed  to  "Houston  Ship  Channel,  Tex."  by  act  June  25, 1910, 10,  i 
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Boards: 

Convened,  S.  O.  No.  7,  Feb.  12, 1897,  at  Houston, 
Tex.,  July  26,  1897,  to  make  ex.  and  B.  called  for 
by  act  Feb.  1,  1897.  K.,  98,  1515.  (Col.  H.  M. 
Eobert,  Maj.  A.  M.  Miller,  and  Capt.  McC.  Derby.) 

BEEH.  submits  B.,  Dec.  15,  1904,  recom.  modi- 
fication o(  projs.  (see  Projects),  05,  386, 1495. 

In  charge: 

Maj.  J.  B.  Quinn,  1897-98.    B.,  98, 1515. 

Capt.  C.  S.  Eich^,  1899-1903.  B.,  99,  1964;  00, 
2327;  01, 1933;  03, 1374;  03, 1334. 

Capt.  Edgar  Jadwin,  1903-07.  B.,  04,  1985;  06, 
1492;  06, 1335. 

Capt.  John  C.  Oakes,  1907-10.  B.,  07, 1461;  08, 
1516;  09, 1496. 

Maj.  G.  P.  HoweU,  1910-11.  E.,  10,  1638;  11, 
1784. 

Maj.  E.  I.  Brown,  1912-.    B.,  IS,  2002. 

Assistants: 

Lt.  M.  L.  Walker,  01,  402;  03, 332. 
E.  B.  Talfor.    E.,  01, 1935;  04, 1988. 
E.  M.  Hartrick.    E.,  04, 1990. 
Capt.  G.  M.  Hoffman,  04, 366. 
F.C.Stanton.    E.,  05, 1494. 

LEGAL  FEOCEEDINGS. 

Deeds  secured  for  rights  of  way,  06,  1336,  1337; 
07, 1462;  08, 1517;  13, 2004. 

LEGISLATION. 

Act  Jime  13,  1902,  provides  that  amounts  app. 
and  au.  shall  be  expended  in  developing  chan.  m 
Divs.  1  and  2  to  uniform  d.,  and  that  not  more 
than  i  shall  be  expended  upon  Div.  2,  03,  335. 

OPEEATIONS. 

1899-1900.  Old  beacons  renovated,  new  ones 
constr.,  and  location  of  same  in  progress,  00,  2327. 

1900-01.  Div.  No.  1:  324,687  c.  y.  dr.;  work 
commenced  on  temporary  pile  and  brush  dikes, 
01, 1933-35. 

1901-03.  Div.  No.  1:  2,772,741  c.  y.  dr.;  dike 
work  completed,  03, 1374. 

1903-03.  Div.  No.  1:  1,220,583  c.  y.  dr.  Div. 
No.  2:  73,455 c.  y.  dr.,  03, 1334. 

1903-04.  Div.  No.  1:  3,991,581  c.  y.  dr.  Div. 
No.  2:  1,153,178  c.  y.  dr.,  04, 1986,  89,  91. 

1904-OS.  Div.  No.  1:  1,566,042  c.  y.  dr.  Div. 
No.  2;  1,150,721  c.  y.  dr.,  703  snags  removed  and 
surs.  made.  Div.  No.  3:  857  snags  removed  and 
surs.  made,  05, 1492,  94. 

1905-06.  Div.  No.  2:  865,485  c.  y.  dr.  Div 
No.  3:  166,800  c.  y.  dr.  by  U.  S.  drs.;  13,683  c.  y. 
rehandled  due  to  break  in  sluiceway.  Dr.  Gen. 
H.  M.  Robert  repaired  and  imp.,  used  for  snagging 
and  also  dr.  7,270  c.  y.  from  Div.  2  and  14,673  c.  y. 
from  Div.  3,  06, 1336. 

1906-07.  1,503,226  c.  y.  dr.  from  Divs.  2  and  3, 
07,1461,62.    Operation  of  drs.,  07, 1480. 

1907-08.  1,950,241  c.  y.  dr.,  derrick  barge 
constr.  for  snagging  and  101  trees  and  107  snags 
removed  from  bayou,  08,  1516-18.  Details  of  dr. 
and  snagging  operations,  08, 1538. 

1908-09.  3,987,209  c.  y.  dr.,  1,342  trees  and 
1,157  snags  removed,  09,  1496.  Consolidated  re- 
port of  dr.  and  snagging  operations,  09, 1522. 

1909-10.  119,669  c.  y.  dr.;  repairs  to  dike; 
1,602'  sheet-pile  bulkhead  completed  and  8,926' 
partly  completed;  snagging  in  Div.  3;  dump  scows 
repaired,  10, 1638. 

1910-11,  Eepairs  to  dike,  11,448  1.  f.  com- 
pleted. Portion  of  dike  carried  away  by  storm 
recovered  and  used  to  build  3  spur  dikes,  11, 1784. 

1911-13.  Dr.  from  Div.  2  (bayou),  Morgan  Pt. 
to  Harrisburg,  38,648  c.  y.,  13, 2003. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of  route:  58|  m.  1.,  naturally  divided 
into  2  parts;  the  first  through  the  open  waters  of 
Galveston  B.  and  Morgan  Canal,  and  the  second 


through  San  Jacinto  B.  and  E.  of  same  name  to 
Lynchburg,  and  thence  up  Buflalo  Bayou  to 
Houston,  98, 1617;  chan.  begms  at  d.  w.  in  Bolivar 
Eoads,  G.  H.,  extends  across  G.  B.  and  through 
San  Jacinto  B.  and  E.  and  Buffalo  Bayou  to  Hous- 
ton—50  m.  is  of  ship  chan.  proper  to  turning-basin, 
last  7  m.  is  a  light<lraft  chan.  to  Houston.  Entire 
Chan,  is  tidal,  13, 696. 

Changes  in  dr.  chan.  due  to  shoaling  and  scour- 
ing, 04,  1986;  05,  1492,  98;  06,  1335,  36;  07,  1461, 
62;  08,  1517,  18;  09,  1496,  97;  10,  1638-40;  11, 
1784. 

Variation  of  water  surface,  06,  416. 

Severe  flood  in  1907,  07,  1462;  flood  rises  equal 
12'  or  more,  13, 698. 

Uncreosoted  timber  in  dike  damaged  by  storm 
in  1909,  10, 1639. 

Dike  damaged  by  storm  in  1911,  11, 1784. 

Silting  in  various  sections,  13, 2003. 

PBIVATE  WOBK. 

In  1909  city  of  Houston  d.  and  w.  turning-basin 
at  foot  of  Main  St.  and  built  600'  of  bulkhead  on  s. 
side  of  bayou,  09, 1498. 

Harris  County  Houston  Ship  Channel  Naviga- 
tion District,  a  local  organization,  undertakes  to 
bear  J  of  est.  cost  of  $2,500,000  for  completing  imp., 
10,  537;  bonds  issued  and  $300,000  deposited  to 
order  of  Sec.  of  War. 

City  of  Houston  dr.  (1910)  2  slips  n.  side  turning- 
basin,  10, 1639. 

Shoals  near  Houston  removed  by  city  (1911), 
11, 1785. 

PEOXBCTS. 

By  BE.,  1897, 17i'  chan.,  80'  w.,  with  side  slopes 
about  1  on  2,  from  d.  w.  in  Galveston  H.,  Galveston 
B.,  and  Morgans  Cut  (Div.  1);  for  constr.  pile  and 
brush  dike  from  Morgans  Cut  to  Eed  Fish  Bar, 
and  for  surs.,  superintendence,  and  contingencies 
that  might  be  necessary,  $25,000  bemg  reserved  for 
administration,  surs.,  and  mainten.  above  Div.  1 
(through  San  Jacinto  B.  to  Houston,  Tex.);  est, 
$4,000,000,  and  $100,000  an.  mainten.,  98, 1518;  00, 
2327. 

Act  Feb.  20, 1900,  repealed  items  app.  in  act  Mar. 
3,  1899,  relating  to  imp.  of  Galveston  Ship  Chan, 
and  Buffalo  Bayou,  Tex.  The  following  amend- 
■  ment  was  substituted:  Provided,  That  all  sums 
heretofore  app.  and  available  for  the  work  on 
Galveston  Ship  Chan,  and  Buflalo  Bayou  are  here- 
by made  available  for  said  [that  of  1897]  proj.: 
Provided  further,  That  all  of  said  sums  of  money 
not  necessary  for  administration,  surs.,  and  main- 
ten,  be  used  in  imp.  Div.  No.  1  of  said  sur.,  00, 387. 

BEEH.  recom.,  1904,  modification  of  proj.  as 
follows:  Terminate  imp.  at  point  near  head  of 
Long  Eea«h,  provide  cut^jfls  at  3  points  with  least 
radius  of  2,.500',  ease  all  other  bends  to  same  mini- 
mum radius,  provide  turning-basin  near  head  of 
Long  Eeach  with  w.  of  600';  26,000'  revet.;  one 
hydraulic  dr.;  est.  cost  of  completing  proj.,  in 
addition  to  funds  available,  $3,550,000,'  05,  1495; 
50%  done,  1912. 13, 698. 

Act  June  25, 1910,  an.  constr.,  to  limitof  $2,500,000, 
and  requiring  Harris  County  Houston  Ship  Canal 
Navigation  District  to  furnish  $1,250,000  (see 
PEIVATE  WOEK)  in  portion,  the  U.  S.  app.  not 
to  be  expend,  otherwise;  also,  proj.  to  be  completed 
with  the  foregoing  sum,  13, 698. 

Change  of  route  of  chan.  from  Morgan  Pt.  to 
Texas  City  Chan,  recom.  by  Maj.  Howell,  11, 178S. 

SUE  VETS. 

Act  Feb.  1,  1897,  called  for  ex.  and  sur.,  with 
est.  for  Chan,  not  less  than  25'  x  100'  from  j.  mouths 
at  Galveston,  through  existing  ship  chan.,  and  up 
Buflalo  Bayou  to  Houston;  and  tor  H.  at  the  latter 
place  of  same  d.,  but  600'  w.  Made  by  board  in 
1897  (see  Projects),  98, 1515. 

1912,  resur.  begun  preparatory  to  dr.  under  new 
proj.,  13, 698. 


1  E.  and  H.  Com.  35, 61st,  2d. 


rSee  pp.  14-22  fori 
Lexplanations,  etcj 


EIVEB  AND  IIABBOE  WOEKg. 
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Part  (d),  U-26    Morgan  Canal,  Tex.     (Operating  and  Care.) 


APPROPRIATIONS.! 

1396, 

S240 

1897, 

360 

1898, 

360 

1899, 

360 

1900, 

360 

1901, 

5,000 

1902, 

360 

1903, 

360 

1904, 

360 

1905, 

360 

1906, 

360 

1907, 

360 

1908, 

360 

1909, 

360 

Total,    9,560 

CONTRACTS. 

190S.  Moore  &  Sieber,  repairing  bulkhead; 
constr.  buIMiead,  S6,05  1.  f.;  removing  old  bulk- 
head, $1.33J  1.  i.;  erecting  fence  posts,  300  each, 
and  gate  posts,  40it  each,  08, 1377, 1378. 


ENGINEERS. 

Chief  of  Engineers.  R.,  97,  298;  98,  284;  99; 
341;  00,  388;  01,  405;  0»,  336;  03,  353;  04,  372, 
OS,  387;  06,  417;  07,  436;  08,  458;  09,  477;  10, 
539. 

In  cliarger 

Mai.  A.  M.  Miner,  1897.    R.,  97, 1808. 

Maj.  J.  B.  Qulnn,  1898.    R.,  98, 1607. 

Capt.  C.  S.  KioM,  1899-1903.  R.,  99,  1966;  00, 
2328;  01, 1937;  03, 1377;  03, 1337. 

Capt.  Edgar  Jadwih,  1904-06.  R.,  04, 1992;  05, 
1499;  06, 1338. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 14fi4;  08, 
1521;  09, 1601. 

Maj.  G.  P.  Howell,  1910-.    R.,  10, 1641. 

OPERATIONS. 

1901-03.  Eepaira  of  damage  to  canal  bulk- 
head by  storm  completed,  fence  built  on  boundary 
line,  and  work  on  new  bulkhead  and  removal  of 
old  bulkhead  completed,  03, 1377. 

1904-05.  Bulkhead  and  boundary  fence  dam- 
aged by  fire  in  1904  repaired  by  Bowers  Southern 
Dredging  Co.,  OS,  1499. 
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CLEAR  CREEK,  TEX. 


APPROPRIATIONS. 


1902, 
1907, 
1909, 
1910, 


*S2. 30,  06, 1341. 
*10,487.S6,  08, 1526;  13,2011. 
*5,599.03,  09, 1504;  13,2011. 
11,390.97,  10,  1645;  11,  582,  1791;  13, 
2011. 


Total,     27, 480. 16,  13,  2011. 

COMMERCE. 

Farm  products  shipped  to  Galveston,  with  re- 
turn shipments  of  groceries  and  general  merchan- 
dise, 00, 2387. 

1911,  11,257  t.,  11,  704. 

ENGINEERS. 

Chief  of  Engineers.  R.,  00,  395;  06,  417;  07, 
439;  08, 461;  09,  482;  10,  644;  11,  582;  13,  703. 

In  charge: 

Capt.  C.  S.  BicM,  1899-1900.    R.,  00,  2386,  2388. 

Capt.  Edgar  Jadwln,  1906.    R.,  06, 1341. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 1467;  08. 
1525;  09, 1504. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1645;  11, 
1790. 

Maj.  E.  I.  Brown,  1912-.    E.,  13, 2011. 

Assistant.    S.  M.  Wilcox.    R.,  00, 2389. 

OBSTRUCTIONS. 

Creek  crossed  by  the  Columbia  Tap;  Gulf, 
Colorado  &  Santa  Te;  Galveston,  Houston  & 
Henderson;  and  the  Galveston,  La  Porte  &  Hous- 
ton EE.;  the  latter,  near  the  mouth,  is  the  only 
road  having  a  drawspan  in  its  br.,  00, 2390. 

Stream  navigable  to  Eriendswood,  20  m.,  except 
that  same  is  obstr.  at  10  and  14  m.  from  mouth  by 
brs.;  brs.  modi&ed  to  provide  24'  openings,  09,  483. 


OPERATIONS. 

1907-08.  80,083  0.  y.  removed  by  dr.  Ca-pt. 
a  W.  HoweU,  08, 1525. 

1908-09.  3  permanent  beacons  erected  to 
mark  chan.,  09, 1504. 

1909-10.  Derrick  barge  No.  2  removed  1,275 
■snags  between  Davis  Br.  and  Friendswood  Br., 
10, 1645. 

1910-11.  127,231  0.  y.  dr.  by  U.S.  dr.  Oapt. 
a  W.  Howell,  11, 1791.  '^ 

PHYSICAL  CHARACTERISTICS. 

Clear  Creek  empties  into  Galveston  Upper  B., 
and  is  one  of  the  adjacent  streams  referred  to  in 
the  app.  Mar.  3,  1899,  for  imp.  "Brazos  Eiver  be- 
tween Velasco  and  Eichmond,  West  Galveston 
Bay  Channel,  Double  Bayou,  and  the  mouths  of 
adjacent  streams,"  00,  2386. 

Description  of,  00, 2386. 

Euling  d.,  June  25,  1912,  5.3'  across  Clear  Lake 
and  4.1'  entrance  chan.  in  Galveston  B.,  13,  2011. 

PRIVATE  WORK. 

41,000  c.  y.  removed  by  Suderman  &  Dolson 
under  contract  with  private  parties,  in  excavation 
of  6'  Chan,  from  6'  contour  in  Galveston  B.  to  d.  w. 
in  the  creek,  08, 1526;  13, 703. 

PROJECTS. 

Capt.  RicM  est.,  1900,  $10,000  to  make  the  imp. 
as  a  part  of  an  inland  light^iraft  navigation  system 
00,2388.  ■>    .      ' 

Proposed  excavation  of  a  chan.  5'  x  17,000'  across 
bar  and  through  the   lake;  est.,  $8,000,  07,  440. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899- 
1900,  by  Capt.  Bichfi  (R.  tav.;  see  Projects),  00, 
2386,2388.  J        ;.        , 

At  mouth  of  creek;  bench  marks  estab.:  cost. 
$139.39, 10, 1045. 


*  Allotment. 

1  Expend,  under  permanent  indeflnlte  app.  acts  of  July  5, 1884,  and  Mar.  3, 1909,  operating  and  keenine 
in  repair  canals  and  other  public  works.  >        >    f  B'^^'^'^yui^ 
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DICKINSON  BAYOU,  TEX. 


APPROPRIATIONS. 

1907, 

*87,O0O.OO,  07, 

14fi8. 

1909, 

*  14, 000. 00,  09, 
2  987. 781  „„ 
5  51. 87/""' 

1506; 
484. 

10, 

546. 

1910, 

6,000.00,10, 

,  1646. 

1910, 

'3,699.83,11, 

6*13. 

Total,    20,739.48  (less  118.71  trans,  to  Bastrop 
Bayou,  and  incl.  receipts 
from  sales,  $20,810.23,  18, 
2012). 
COMMERCE. 

Practically  none;  all  products  shipped  by  rail 
to  local  and  n.  markets,  00, 2400. 
Tonnage,  1911,  4,783  t.,  18, 704. 

ENGINEERS. 

Cblet  of  Engineers.  K.,  00,  396;  06,  417;  07, 
440;  08,  462;  09,  483;  10,  545;  11, 582;  18, 704. 

In  charge: 

dapt.  C.  S.  EicM,  1899-1900.    R.,  00,  2396,  2399. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 1468;  08, 
1526;  09, 1506. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1645;  11, 
1791. 

Maj.  E.  I.  Brown,  1912-.    R.,  18, 2012. 

Assistant.    S.  M.  Wilcox.    R.,  00, 2400. 

OBSTRUCTIONS. 

Bayou  crossed  hy  2  Galveston  County  hrs.,  the 
Galveston,  Houston  &  Henderson  EE.,  and  the 
Galveston,  Houston  &  Northern  Ey.,  the  latter 
being  the  only  one  with  a  drawspan,  00,  2400. 


OPERATIONS. 

1907-08.  47,811  i>.  y.  dr.  from  bar  in  chan., 
08, 1526. 

1908-09.  127,247  c.  y.  dr.,  completing  chan. 
from  6'  to  6 J'  X  60';  6  permanent  beacons  erected 
as  chan.  marks,  09, 1506. 

1910-11.  85,067  0.  y.  dr.  over  19,500',  maldng 
Chan.  6'  x  50',  by  U.  S.  dr.,  11, 1791. 

PHYSICAL  CHARACTERISTICS. 

Dickinson  Bayou  or  E.  empties  into  Galveston 
Lower  B.  about  20  m.  nw.  from  Galveston,  Tex., 
and  is  one  of  the  adjacent  streams  referred  to  in  the 
app.  Mar.  3,  1899,  for  inip.  "Brazos  E.  between 
Velasco  and  Eichinond,  W.  Galveston  B.  Chan., 
Double  Bayou,  and  the  mouths  of  adjacent 
streams,"  00, 2397. 

Description  of,  00,  2397. 

Stream  navigable  10  m.  from  mouth  for  tugs  and 
schooners;  upon  removal  of  coxmty  and  railway 
brs.  same  class  of  vessels  could  navigate  to  a  point 
25  m.  from  mouth,  10, 645. 

Euling  d.,  1912,  4.2',  18,  2012. 

PROJECTS. 

Capt.  Eichd  est.,  1900,  $7,500  to  make  the  imp. 
as  a  part  of  an  inland  lightHjraft  navigation  system, 
00, 2399. 

To  excavate  a  chan.  across  the  bar  from  5'  in  B. 
to  6'  in  bayou;  est.,  $7,000,  07, 440. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899- 
1900,  by  Capt.  Eich6  (R.  fav.;  see  Projects),  00, 
2397,  2399. 

Cong,  docs.,  etc.,  relating  to  exs.,  suis.,  plans, 
etc.,  IS,  704. 


U-39  (a)    GALVESTON   HARBOR    TO    TEXAS    CITY,  TEX. 

(Channel.) 


APPROPRIATIONS. 

1899,  $250,000,  99, 1962. 


1907, 
1909, 
1910, 
1911, 
1912, 


60,000,07,1459. 

50,000,09,1494. 
100,000,10,1636. 

50,000,11,1780. 
100,000,  18, 1999. 


Total,    610,000    (incl.    sales,    $610,002.40,    18, 
1999). 
COmMERCE. 

Beneficial  elfect  of  imp.  on  rates,  due  to  estab. 
of  new  line  of  SS.  from  New  York  City  to  Texas 
City,  09,  474;  10,  535;  which  broke  previous  rate 
agreement;  rate  reduced  51i%,  volume  of  business 
increased  over  300%;  in  1911-12  rates  made  higher, 
12,  694. 

Eates  advanced  again,  11,  572. 

1904,  36,000  t.  ±;  1907,  78,000  t.  ±;  1911,  450,000 
t.  ±,  18,  694. 

CONTRACTS. 

1899.    Drake  &  Stratton  Co.,  dr.,  $250,000,  00, 


1907.    John  Jacobson,  dr. ,  $1.74 1.  f.,  07, 1459. 

1909.  Bowers  Southern  Dredging  Co.,  dr. 
34,000 1.  f.  of  chan.,  $1.77 1.  f.,  10, 1636. 

1910.  L.  T.  Gaylord,  dr.  1,153,500  c.  y.,  9.30 
c.  y.;  L.  T.  Gaylord,  dr.  12,000  1.  f.  of  chan.,  $2.33 
l.t,  11, 1781. 

1911.  Bowers  Southern  Dredging  Co.,  dr.  5,000 
1.  f.  of  chan.,  9$  c.  y.,  18, 1999. 

ENGINEERS. 

Chief  of  Engineers.  R.,  99,  339;  00,  386;  01, 
403;  03,  334;  03,  351;  04,  369;  06,  384;  06,  415; 
07,  433;  08,  453;  09,  473;  10,  534;  11,  571;  18, 
693. 

In  charge: 

Capt.  C.  S.  Eich«,  1899-1903.  R.,  99,  1962;  00, 
2326;  01,  1930;  08, 1372;  03,  1331. 

Capt.  Edgar  Jadwin,  1903-07.  R.,  04, 1983;  05, 
1489;  06, 1334. 

Capt.  John  C.  OaJces,  1907-10.  R.,  07, 1469;  08, 
1514'  09  1494. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1636;  11, 
1780. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 1998. 


*  Allotment. 

1  $18.71  trans,  to  Bastrop  Bayou,  Tex.,  10,  545. 

'  Trans,  from  Chocolate  Bayou. 

'  Trans,  from  Clear  Creek. 

'  Trans,  from— 

Cedar  Bayoi $68.92 

Chocolate  Bayou 146. 75 

HannaEeet 1,176.36 

Mouth  of  Trinity  E 1,000.00 

Anahuac  Chan 1 ,  307. 81 

3,699.83 


rSee  pp.  14-22  fori 
Lexplanatlons,  etcj 


RIVER  AUD  HARBOR  WORKS. 
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Assistants: 

E.  M.   Hartriok.    B.,  99,  1963;  01,  1931;  08, 
1373;  03, 1333;  04, 1985;  06, 1491. 
Lt.  M.  L.  Walker,  01,  402;  03,  332. 
Capt.  G.  M.  Hoffman,  04,  366. 

LEGISLATION. 

Act  June  13, 1902,  modifies  terms  of  payment  for 
work  under  contract,  03, 1372. 

OPERATIONS. 

1900-01.    815,060  0.  y.  dr.,  01, 1931-32. 

1901-03.    967,100  0.  y.  dr.,  03, 1373. 

1903-03.  16  sections  of  1,000'  each  of  chan. 
completed,  involving  1,105,330  c.  y.;  20,000'  of  chan. 
completed  at  end  of  fiscal  year,  03, 1332-33. 

1903-04.  15  sections  dr.  to  prescribed  cross 
section;  cleaning  up  other  sections,  04, 1984-85. 

1904-05.    Chan,  completed,  OS,  1490. 

1907-08.    1,101,147  0.  y.  dr.,  08, 1514. 

1908-09.    273,284  c.  y.  dr.,  09, 1494. 

1909-10.  Chan.  redr.  to  25'  x  100'  x  34,000'; 
1,636 1.  {.,  which  shoaled  after  dr.,  redr.,  10, 1636. 

1910-11.  Chan,  extended  687'  along  wharves, 
27'  X  200';  chan.  w.  to  200'  to  Sta.  6;  redr.  Sta.  5 
to  10, 27'  X  lOO'-llO',  removing  1,109,318  c.  y.;  chan. 
redr.  Sta.  10  to  22  to  27'  x  100',  11, 1780. 

1911-13.  225,176  c.  y.  refill  dr.  in  mainten.  of 
chan.,  13, 1998.    16%  of  30'  proj.  done,  13,  694. 

PHYSICAL  CHARACTERISTICS. 

Contractor's  dr.  driven  ashore  hy  hurricane  of 
Sept.  8,  1900,  01, 1931-32. 

Effect  of  hurricane  of  1900  on  chan.,  01, 1932. 

Material  washed  back  into  chan.  by  storm,  1901, 
03, 1373. 


Shoaling  in  completed  chan.,  made  by  U.  S.  and 
private  firms,  requiring  repeated  dr.,  03, 1333;  06, 
1334;  07, 1459;  09,  474;  10, 1636;  11, 1780. 

EuUng  d.,  13, 1998. 

Texas  City  is  on  mainland,  8  m.  nw.  of  Galveston. 

PRIVATE  (CORPORATE)  WORK. 

Texas  City  Terminal  Co.,  1895-96,  dr.  a  chan.  16' 
d.,  99, 339. 

Texas  City  Transport  Co.,  1906,  dr.  698,222  c.  y., 
restoring  chan.  to  full  w.  of  23'-25'  x  100'  d.,  06, 
1334. 

Texas  City  Co.,  up  to  1912,  expend,  over  $300,000 
in  maintain,  chan.,  13, 694. 

PROJECTS. 

By  Capt.  Eich4 1899,  chan.  25'  x  100'  n.  of  Pelican 
Isld.  from  Galveston  H.  to  Texas  City,  Tex.;  est., 
$500,000,  99,  1962;  to  extent  of  $250,000  au.,  13, 
693. 

Act  June  25, 1910,  enlarged  proj.  by  app.  $100,000 
for  mainten.  and  dr.  as  recom.  in  R.i  (see  Galveston 
H.  surs.),  which  contemplates  extending  chan.  to 
connect  with  new  slip  of  Texas  City  Terminal  Co., 
making  chan.  dimensions  30'  x  200';  est.,  $410,000, 
10,  534;  modification  of  St.  dike  (part  of  proj.) — 
H.  R.  and  H.  Com.  Doc.  1,  66th  Cong.,  1st  sess. 

Act  July  25, 1912,  au.  continuing  imp.  and  main- 
ten,  by  dr.  within  limits  recom.,  i.  e.,  30'  x  200', 
13, 694. 

SURVEYS. 

Ex.  with  plan  and  est.  of  cost,  tor  chan.  26'  x  200', 
au.  act  Mar.  2,  1907;  made  by  Maj.  Jadwin  and 
Capt.  Oakes.  Rs.,  June  8  and  Sept.  7,  1907;  est., 
$40,000,2  08,474. 

Maps.' 2    06,1334. 
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GALVESTON,  TEX. 


Note.— Galveston,  Tex.,  is  on  an  island  on  the  Texas  coast,  feeing  the  Gtilf  of  Mexico.  Behind  this 
island  lies  Galveston  Bay.  A  channel  leads  from  a  pass  between  Galveston  and  Fort  Bolivar  back  through 
Galveston  Bay  to  Houston,  Tex.,  called  the  Houston  Ship  Channel.  Improvements  have  been  made  at 
various  points  around  this  bay— at  Double  Bayou,  Anahuac,  Turtle  Bayou,  Trinity  R.  (mouth),  San 
Jacinto  R.,  Cedar  Bayou,  Clear  Creek,  Dickinson  Bayou,  Texas  City.    (See  all  of  these  for  data.) 

There  is  a  project  for  connecting  Galveston  Bay  with  Sabine  Lake  on  the  ne.,  following  the  coast  line. 

There  is  also  a  project  to  connect  Galveston  Bay  in  the  other  or  w.  direction  with  Brazos  R. 

There  are  also  channels  connecting  Galveston  with  Port  Bolivar  and  with  Texas  City  (q.  v.). 


Part. 

Title. 

Period. 

Appropria- 
tions. 

Galveston  H 

1867-1912 
1900-1912 
1904-1912 

$11,533,000 

1,520,000 

750,000 

b 

Galveston  Chan 

Total 

13,803,000 

Part  (a),  U-30 


Galveston  Harbor,  Tex. 


APPROPRIATIONS.! 

1870, 

$25,000,70,61;  71,617. 

1871, 

20,000,  71,65,517. 

1872, 

31,000,  73,  655. 

1874, 

60,000,  74,  73,  722. 

1875, 

150,000,75,79. 

1876, 

142,000,  76,  681. 

1878, 

125,000,78,82,607. 

1879, 

100,000,  79, 110. 

1880, 

175,000,80,1207. 

1881, 
1882, 


1890, 
1891, 
1892, 
1893, 
1894, 


$260,000,81,1328. 

400,000,83,1446. 

300,000,86,1293. 

600,000,  88,  1269. 

800,000,  90,  1770. 

600,000,  91, 1875. 

450,000,  93,  1627. 
1,000,000,  93,  1864. 

600,000,95,1800. 
1,160,000,95,1800. 

200,000,  96, 1800. 


1 H.  D.  328, 61st,  2d  (incl.  maps). 
2  H.D.  402, 60th,  1st. 


'  Ex.— R.  (fav.)  Sept.  30, 1853.    (H.  D.  482, 55th,  2d.) 
< Statement  of  total —    •"•   -"- ~"  -■'    -^    ■• 
Method  of  making  app, 


*  Statement  of 'totfl  app'.,  78^  82;  79,  91^.    Re'tention  of  app.  delays  work  in  1876  and  1877    77. 73 
.notconducivetoeconomy,  77, 73,447.  ' 
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1897, 
1899, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1909, 
1910, 
1910, 
1911, 
1912, 


$300,000, 
840,000, 
•60,000, 
600,000, 
50,000, 
360,000, 
300,000, 

100,000, 

200,000, 
250,000, 
300,000, 
630,000, 

70,000, 
*200,000, 
360,000, 
*25,000, 
166,000, 

75,000, 


96, 1628. 
96, 1528. 
96, 1528. 
97, 1796. 
99, 1955. 
03, 1357. 
03, 1323. 
04, 1975. 
05, 1431. 
06, 1329. 
07, 1455. 
08, 1509. 
09, 1490. 
09, 1490. 
10, 1632. 
10,  1632. 
11, 1775. 
IS,  1992. 


Total,  11,533,000  (less  $150,000  trans,  to  Gal- 
veston Clian.  and  incl.  re- 
ceipts from  sales,  etc., 
$11,418,678.74,  IS,  1993). 

COMMERCE. 

Value  of  imp.  as  obtained  in  1885,  85, 1451. 

Draft  of  vessels  passing  outer  bar,  85, 14.61. 

Of  great  value,  and  rapidly  increasing,  because  of 
works  of  imp.,  96, 1527. 

Not  interrupted  by  damage  to  imp.  caused  by 
burricane  of  Sept.  8, 1900,  01, 1923. 

Est.  in  1909  that  value  of  imp.  to  the  country  is 
more  than  double  the  amount  of  $10,000,000  per  an. 
est.  in  1902,  09,  471. 

For  1911,  3,700,000 1.,  13,  690. 

Eates  reduced  materially,  13,  690. 

"It  is  difficult  U)  state  what  the  effect  of  the 
project  has  been  upon  freight  rates.  The  rates  on 
foreign  shipments  are  much  less  than  they  were  10 
years  ago.  Cotton,  the  chief  article  of  export,  of 
which  2,979,063  bales  were  exported  in  the  past 
year,  now  has  an  average  rate  to  Liverpool  and 
Hamburg  of  40  cents  per  100  pounds  and  to  Bremen 
42  cents.    Ten  years  ago  the  rate  was  45  to  55  cents. 

"The  deep  water  to  the  wharves  and  consequent 
elimination  of  lighterage  charges,  the  increased 
size  of  the  vessels  employed,  the  presence  of  the 
tramp  steamer  that  prevents  the  regular  lines 
from  kee_ping  up  the  rates,  and  the  increased  pro- 
duction m  the  Southwest  have  all  had  their  effect. 
For  the  effect  upon  coastwise  rates,  attention  is 
invited  to  the  remarks  imder  that  head  on  the 
'Improvement  of  the  Texas  City  Channel.' 

"AH  the  commerce  for  Galveston  Channel,  Texas 
City  Channel,  and  Port  Bolivar  Channel  comes  in 
through  this  channel.  In  addition,  the  commerce 
lor  the  Houston  Ship  Charmel,  bound  in  and  out 
from  the  Gulf,  uses  this  channel.  The  total  volume 
of  this  commerce  is  approximately  3,793,273  short 
tons,  valued  at  $427,016,385.  For  details  of  this 
tonnage  and  of  the  efiect  of  the  improvement  on 
freight  rates,  attention  is  invited  to  the  reports  on 
the  above  channels."    13,  690. 

CONTRACTS.^ 

1871-77.  Morris  &  Cumings,  constr.  and  de- 
livery (within  100  working  days)  of  a  dr.,  $25,000, 
71,  517,  523.  J.  H.  Lynch,  delivery  of  2  dump 
scows,  $5,600,  71,  617.    Sufficient  data  obtained, 

1875,  to  ofler  work  by  contract,  75,  867.    Eeoom., 

1876,  that  work  be  not  done  by  contract,  76,  580; 
renewed,  1877,  77,  448. 

1881.  T.  K.  Thompson,  cordage;  Shannon  & 
Hyatt,  brush;  Gulf,,  Colorado  &  Santa  Fe  EE., 
st    81   1327 

1883.  Hitchcock  &  Byrnes,  St.;  A.  M.  Shan- 
non, brush;  H.  Marwitz  &  Co.  and  A.  Flake  &  Co., 
cordage;  Burnett  &  Boss,  cane;  I.  Heflion,  hand- 
ling St.,  83,  1442, 1443;  83,  1080,  1061,  1070. 

1887.  A.  M.  Shannon  &  Co.,  raising  height  of 
olds,  j.,  87, 1416. 

1888.  A.  M.  Shannon  &  Co.,  riprap  j.  constr., 
$402,475,  89, 1638. 


1890.  O'Coimer,  Laing  &  Smoot,  constr.  of 
railway,  incl.  trestle,  and  furnishing  sandst.,  riprap, 
and  granite  blocks  in  place,  $3,409,710,  91, 1879. 

1893.  T:  S.  Marvel  &  Co.,  twin-screw  propeller, 
$28,600,  93, 1864. 

1894.  Bucyrus  Steam  Shovel  &  Dredge  Co., 
self-propelling  suction  dr.,  $86,000,  95, 1801. 

1895.  J.  W.  Byrnes,  constr.  coal  wharf,  $6,000, 
96, 1528. 

1903.  Isaac  Heflron,  riprap,  $1.77  ■  t.,  03, 
1322-24. 

1903.  J.  M.  O'r.ourke  &  Co.,  repairing  js. 
(prices  listed),  03, 1322-24. 

1905.  Charles  Clarke  &  Co.,  repairing  js.  (prices 
listed),  06, 1329. 

1907.  Charle.?  Clarke  &  Co.,  repairing  and  ex- 
tending js.  (prices  listed);  T.  H.  Philhps,  fum. 
cement,  4,200  bbls.,  $2.20  bbl.,  7Ji|!  allowed  for 
return  of  sacks;  W.  G.  Tabb,  sand,  2,200  c.  y., 
$1.75  c.  y.;  Isaac  Heflron,  4,400  c.  y.  broken  St., 
$2.20  c.  y.,  and  1,000 1.  riprap,  $1.65 1.,  08, 1510. 

DEFENSE. 

Partial  destruction  of  batteries  on  Pelican  Spit, 
1867,  by  erosive  action  of  sea,  68,  505,  509;  protec- 
tion necessary  to  prevent,  68,  605,  609,  511,  617; 
obstr.  placed  in  H.  by  South,  1863,  68, 608. 

DOCUMENTS.    (Not  published  in  reports.) 

Capt.  G.  B.  McClellan's  R.  Ex.  Doc.  1863  and 
1864,  ii,  660;  68,  604,  607. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  67,  38;  68,  66;  70, 
61;  71,  66;  72,  60;  73,  66;  74,  73;  75,  79;  76,  75; 
77,  73;  78,  82;  79,  109;  80,  147;  81,  199;  83, 196; 
83,  201;  84,  216;  85,  226;  86,  223,  1294;  87,  189; 
88,  172;  89,  203;  90,  182;  91,  231;  93,  224;  93, 
262;  94,  233;  95,  261;  96,  226;  97,  292;  98,  282; 
99, 338;  00, 384;  01, 402,  412;  03, 332, 343;  03,348; 
04,  366;  05,  381;  06,  411;  07,  429,  451;  08,  449; 
09,469;  10,629;  11,666;  13,688. 

Instructions  of,  concerning  sur.,  1867,  68, 498. 

Boards: 

1864.  To  consider  the  practicability  and  prob- 
able cost  of  increasing  d.  m  Galveston  B.  and  en- 
trance; by  plan  submitted  by  Capt.  Howell.  (See 
Projects.)  B.  considered  that  2prs.  from  Fort  and 
Bolivar  Pts.  would  imp.  the  outer  and,  incidentally, 
•  the  iimer  bar,  74,  737.  Future  extension  of  pts., 
aided  by  harrowing,  probably  necessary.  In  view 
of  the  novelty  of  the  plan  proposed,  the  B.  recom. 
a  trial  of  the  plan  at  iimer  end  of  Fort  Pt.;  if  suc- 
cessful, then  a  trial  in  most  exposed  position. 
Gabions  should  have  covers  and  bottoms,  74,  738. 
The  auxiliary  works  within  the  B.  to  be  delayed 
until  practicability  of  plan  has  been  demonstrated; 
revised  est.  of  cost„74,  739. 

(Lt.  Cols.  Wright,  Tower,  and  Newton  and  Capt. 
Howell.) 

Capt.  Howell,  not  fully  concurring,  submitted 
that  he  was  more  confident  than  the  other  members 
of  the  B.  in  the  adequacy  of  constr.,  and  considered 
his  est.  adequate,  74,  739. 

Eeconvened  Jan.  7,  1875,  to  consider  Capt. 
Howell's  report  in  relation  to  progress  and  con- 
,  tinuation  of  work.  B.  considered  that  the  results 
obtained  by  experience  of  1874  not  decisive,  but 
that  the  full  tests  recom.  in  1874  be  carried  out. 
A  trial  to  be  made  with  a  single  row  of  gabions  (in 
connection  with  the  method  of  2  rows)  in  each  tier, 
75, 869. 

Eeconvened  Dec.  28,  1875,  to  reconsider  the 
question  of  imp.  and  modification,  if  any,  of  plan 
adopted,  76,  581.  Eeview  ot  the  conclusions  of 
1874,  76,  682.  B.  concluded  that  the  2  js.  recom., 
1874,  would  produce  an  important  increase  in  the 
d.  over  outer  bar,  and  recom.  that  the  first  part 
constr.  be  from  Fort  Pt.  toward  the  main  chan.; 
that  gabions  be  not  definitely  adopted  for  main 
works  until  more  extended  test,  76,  583;  that  the 


*  AUotfsd. 
1  For  dr.  bar. 

>  T  ables  showing  kind  and  amount  of  st.  used  in  js.,  and  other  Items  of  eipense,  93, 1866;  94, 1393;  95, 
1803;  96, 1537;  97, 1799, 1800;  98, 1495-96. 


rSee  pp.  14-22  for"] 
Lexplanatlons,  etcj 
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Chan,  caused  by  the  storm  of  Sept.,  1874,  across 
isld.  should  be  closed;  that  the  gabions  be  placed 
on  mats,  previously  sunk,  76,  584. 

Convened  Aug.  9,  1879,  to  consider  the  imp.  ot 
the  entrance  to  Galveston  H.  B.,  80,  1266.  B. 
recom.  no  more  gabions  be  made,  but  that  the  600 
on  hand  be  strengthened  and  used  as  a  fiu-ther  trial 
of  their  value.  They  also  suggested  a  trial  of  the 
Dutch  system  ol  j.  oonstr.  by  use  of  alternate  layers 
of  mattress  and  St.,  80, 1270, 1271. 

Eeconvened  June,  1880.    R.,  80,  1221.    The  B. 

recom.  use  of  broad  foundation  mattress  covered 

with  brush  and  st.  or  concrete  blocks,  80,  1227, 

1230.    Observations  by  B.  on  mattress  oonstr.,  8S, 

1452.   . 

(Cols.  Tower  and  Newton  and  Lt.  Col.  Gillmore.) 

Convened  Jan.,  1886.    B.,  86,  1297.    B.  recom. 

building  up  and  completing  the  s.  j.  to  crest  of 

outer  bar;  building  a  n.  j.  to  crest  of  outer  bar; 

extending  both  js.  to  the  30'  curve  in  the  Gulf; 

such  dr.  from[  time  to  time,  in  aid  of  tidal  scour, 

as  the  rate  ot  app.  given  might  afford,  86, 1292. 

(Col.  Duane  and  Lt.  Cols.  Abbot  and  Comstock.) 

Convened,  Philadelphia,  Dec.  11,  1889,  by  S.  O. 

No.  29,  to  ex.  and  B.  upon  the  most  eligible  location 

for  a  d.-w.  H.  on  the  nw.  coast  of  the  Gulf  ot  Mexico. 

B.,  90, 1781. 

(Lt.  Cols.  Robert,  Gillespie,  and  Smith.) 

Appointed  to  make  ex.  ot  effect  of  storm  of  Sept. 

8, 1900,  on  is.  and  main  ship  chan.  and  to  B.  upon 

their  condition  and  cost  of  necessary  repair.    B. 

submitted  B.  Nov.  23,  1900,'  with  est.  of  11,500,000 

for  repairs  (Col.  H.  M.  Robert,  Maj.  H.  M.  Adams, 

Capt.  C.  S.  Kioh6,  Capt.  Edgar  Jadwin),  01,  412, 

2018. 

In  cbarge: 

Mai.  M.  D.  McAlester.    R.,  67, 363;  68, 497. 

Capt.  C.  W.  HoweU,  1871-80.  B.,  71,  516;  78, 
654;  74,  721;  75,  846;  76,  564;  77,  446;  78,  603; 
79, 909;  80, 146. 

Mai.  S.  M.  Mansfleld,  1880-86.  B.,  80, 1204, 1231; 
81,  1326;  83,  1441;  83,  1059;  84,  1295;  85,  1449; 
86, 1291, 1311, 1315. 

Maj.  O.  H.  Ernst,  1886-90.  B.,  87,  1415;  88, 
126.5;  89, 1535. 

Maj.  C.  J.  Allen,  1890-92.  B.,  90, 1767;  91, 1871; 
92, 1523. 

Mai.  A.  M.  MUler,  1893-97.  E.,  93,  1861;  94, 
1389;  95, 1797;  96, 1523;  97, 1793. 

Maj.  J.  B.  Quinn,  1898.    B.,  98, 1491. 

Capt.  C.  S.  Rich«,  1899-1903.  B.,  99,  1953;  00, 
2308;  01, 1921;  03, 1356,  1393;  03,  1321. 

Capt.  Edgar  Jadwin,  1903-07.  B.,  04,  1973;  05, 
1479;  06, 1327. 

Capt.  J.  0.  Oakes,  1907-10.  B,  07,  1453;  08, 
1507;  09, 1487. 

Maj.  G.  P.  Howell,  1910-11.  K.,  10,  1630;  11, 
1773. 

Maj.  E.  1.  Brown,  1912-.    E.,  13, 1991. 

Assistants: 

Lt.  W.  S.  Stanton,  67,  363.    R.,  68, 504. 

Lt.  H.  M.  Adams,  71,  520.    R.,  74, 722. 

Lt.  J.  B.  Quinn.    R.,  75, 846. 

Lt.  C.  E.  L.  B.  Davis.  R.,  76,  576;  77,  449;  78, 
603;  80, 1208, 1232. 

H.  C.  Kipley.  R.,  74,  726;  76, 868;  76,  577;  77, 
452;  78, 604,  606;  80, 1210, 1219, 1231;  83, 1447;  83, 
1073;  84, 1300;  88, 1272;  89, 1542. 

n.  B.  Taltor,  W.  Thompson,  J.  C.  Buchanan,  R. 
Scott,  76, 580. 

W.  H.  Burke.    R.,  81, 1328. 

W.  A.  Hinkle.    B.,  83, 1450;  83, 1071;  84, 1299. 

Lt.  G.  A.  Zinn.    B.,  88, 1270. 

Lt.  W.  C.  Langfltt.  B.,  89,  1538;  90, 1770;  91, 
1879;  93, 1527. 

G.  BagnaU.    E.,  90, 1779;  91, 1896. 

E.  M.  Hartrick.  B.,  91, 1890;  93, 1529;  93, 1865; 
94,  1391;  95,  1801;  96,  1536;  97,  1798;  98,  1494; 
99, 1956;  00,  2311;  01, 1925-30;  03, 1368,  1401;  03, 
1325;  04,  1976;  OS,  1482. 

Lt.  W.  V.  Judson.    E.,  95, 1801;  96, 1629. 
L.  C.  Sabtn.    E.,  98, 1497;  00,  2312. 

F.  Oppokoter.    B.,  98, 1505. 

Lt.  M.  L.  Walker,  01,  402;  02,  332. 
Capt.  G.  M.  Hoffman,  04,  366. 


ESTIMATES.    (See  also  Plans  and  Projects.) 

By  Maj.  McAlester,  1868,  plan  of  closing  San  Luis 
Pass,  $330,000,  68,  501,  517.  Dr.  chan.  12'  x  80', 
110,952,  68,  503,  517.  System  of  js.,  composed  ot 
concrete  blocks,  intersecting  Bolivar  Chan,  from 
shoals  of  Pelican  Isld.  and  Spit,  $1,300,000,  68, 515. 

By  Capt.  Howell,  1873,  impr.  the  H.  with  js.  and 
training  walls,  consisting  ot  cement-covered  gabions 
(see  Projects),  $1,269,446.  Part  recom.  by  BE.,  1874, 
$1,224,000,.  74,  734,  740;  78,  82;  79,  912. 

By  BE.,  1874,  $1,759,401,  74,  740;  79, 912.  Com- 
parison by  Capt.  Howell  of  est.  of  1873  and  of  that 
of  the  BE.,  1874,  with  results  of  cost  as  determined 
by  experience  ot  1874  and  1875,  75, 865. 

Revised  est.  by  Capt.  Howell,  1875,  $559,740,  75, 
866;  77,  74;  78,  82.  Effect  ot  changes  in  method 
and  proj.  on  ests.,  77,  447. 

Cost  ot  completion  ot  existing  proj.,  $682,446,  79, 
110, 912. 

LEGISLATION. 

Draft  of  an  act  to  facilitate  execution  and  to  pro- 
tect certain  public  works  ot  imp.,  71,  622. 

OPEBATIONS. 

1870.  Proposals  tor  dr.  rejected;  ineffectual  at- 
tempts to  hire  or  purchase  a  dr. ;  an.  given  to  build, 
71,  517.  Temporary  character  ot  relief  from  dr., 
71, 521. 

1871-72.  Suspended  because  d.  on  outer  bar 
is  as  great  as  d.  on  inner;  dr.  transferred  to  other 
works,  73, 60,  554. 

1873-74.    Confined  to  care  ot  property,  74,  724. 

1874-75.  Work  began  under  proj.  ot  Capt. 
Howell,  Sept.,  1874;  fav.  results  obtained,  76,  79, 
864.  Unexpected  results,  75,  847,  858.  DifBciilty 
in  obtaining  material  for  gabions,  '7 6, 846.  Method 
of  conducting  work;  changes  recom.,  75,  849,  858. 
Necessity  of  cross  js.  to  check  abrasion,  76,  853. 
Cost  per  1.  f.  of  j.,  gabions  in  2  rows,  $16.04,  75,  848. 
Gabions  in  1  row,  $5.21,  75, 863. 

1875-76.  General  progress,  76,  564,  577. 
Storm,  disastrous  effects  of  (Sept.  14,  1876),  76,  75, 
566,  570,  579,  583.  Changes  in  details  of  gabions, 
76,  674.  Work  already  done  has  given  16i'  over 
mner  bar,  76,  !i80.    Cost  per  1. 1.  ot  j.,  $6.12,  76,  570. 

1876-77.  Suspended  from  July  to  Sept.,  1876, 
by  retention  of  apps.,  77,  73,  446,  449.  General 
progress  during  year,  77,  449,  463.  Ds.  obtained 
over  iimer  bar,  15J'  to  16}',  77,  452.  Placing  mats 
under  gabions  increases  cost  of  single  gabion,  but 
obviates  necessity  of  several  rows,  77,  447.  Cost 
per  1.  f.  gabionade  on  scow  ready  for  position,  $8.92, 
77,447,461. 

1877-78.  Work  discontinued  Nov.,  1877,  to 
June  12,  1878  from  lack  of  app.;  repairs  to  break'r 
at  Fort  Pt.;  extension  of  gabionade  at  Bolivar  Pt., 
78,  603,  605.  D.  of  w.  obtained  by  work  done,  78, 
604. 

1878-79.  Gabionade  extends  7,332';  has  main- 
tained 20'  over  outer  bar,  79, 109,  910.  Efeum^  of 
past  operations,  79,  910. 

1879-80.  2,278 1.  f .  added  to  Bolivar  Gabionade, 
80,  1208.  Placing  of  gabions  discontinued  and 
mats  loaded  with  concrete  blocks  substituted,  80, 
1209, 1227.    Description  ot  gabion  constr.,  80, 1282. 

1880-81.  Extension  of  s.  j.  with  brush  and 
cane  mattress  ballasted  with  concrete  and  St.,  81, 
1326,  1328,  1329;  83,  1441. 

1881-83.  111,393  c.  y.  brush  mattress  and  St. 
ballast  placed  in  s.  j.,  83, 1442, 1446.  Cost  of  j.  per 
c.  y.,  $2.88,  83, 1066. 

1882-83.  107,556  c.  y.  of  brush  mattress  and 
St.  ballast  placed  in  s.  j.,  83, 1060, 1066, 1071.  Cost 
of  j.  perc.  y.,  $2.83,  83, 1066. 

1883-84.  38,204  c.  y.  of  brush  mattress  and  st. 
ballast  placed  in  s.  j.,  84, 1296, 1299.  Cost  per  c.  y., 
$3.17,  84,  1296;  85,  1450;  86, 1305. 

1886-87.  Preparations  tor  resumption  ot  work 
ons.  j,,87, 1416. 

1887-88.  4,650  1.  t.  ot  the  old  s.  j.  built  up  to 
5'  above  m.  1.  w.  under  contract;  90,126  c.  y.  riprap 
St.  blocks  and  clay  used,  88, 1266, 1272. 

1888-89.  464  i.  t.  of  shore  branch  of  j.  built;  j. 
extended  seaward  900',  and  200'  additional  partly 
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finislied;  2,175  1.  f.  of  trestle  and  EE.  built,  89, 
1536. 

1889-90.  S.  j.  extended  2,800'  and  partly  com- 
pleted for  an  additional  1,200';  r.  work  completed 
upon  8,559  1.  f.  ol  shore  brancli;  EE.  trestle  ex- 
tended 428'  beyond  incomplete  r.  work,  90,  1768, 
1774. 

1890-91.  10,969  c.  y.  of  riprap  and  4,320  c.  y. 
block  St.  placed  in  s.  j.,  91,  1891.  E.  work  ex- 
tended 350"  and  trestle  and  track  240',  91, 1872. 

1891-93.  100,400  t.  riprap  and  60,617  t.  granite 
blocks  used  in  extension  of  s.  j.  7,523',  93, 1530. 

1893-93.  S.  j.  extended  to  total  1.  of  about 
32,829';  n.,  3,600',  93, 1863. 

1893-94.  N.  j.  extended  to  total  1.  ol  about 
16,000',  94, 1390. 

1894-95.  N.  j.  extended  to  a  total  1.  of  22,600'; 
11,000'  of  trestle  on  s.  j.  rmaired,  and  12,600'  in 
course  of  constr.;  portion  of  s.  j.  with  clay  core 
raised;  68,071  c.  y.  dr.,  95, 1798, 1799. 

1896-96.  S.  j.  completed  to  total  distance  of 
33,100';  n.  j.,  to  25,110'.  213,696  c.  y.  dr.  by  con- 
tract, and  419,748  c.  y.  by  U.  S.  dr.  Coal  wharf 
built  at  Fort  Pt.,  96, 1525, 1526. 

1896-97.  S.  j.  completed  to  total  1.  of  34,800', 
with  an  apion  803'  1.  at  its  outer  end;  n.  j.,  to  24,700'. 
806,646  0.  y.  dr.  by  VS.  dr.,  97, 1794, 1795. 

1897-98.  N.  j.  extended  to  total  I.  of  25,907', 
with  307'  of  riprap  apron;  562,976  c.  y.  dr.  by  U.  S. 
dr.,  98, 1492. 

1898-99.  500,702  c.  y.  dr.,  99, 1954. 
1899-00.  661,038  c.  y.  dr.,  00, 2308. 
1900-01.  442,822  c.  y.  dr.  by  U.  S.  dr.;  emer- 
gency dr.  by  hired  plant  after  hurricane  of  Sept.  8, 
1900,  while  U.  S.  dr.  was  stranded;  repairs  to  dr.  at 
beginning  of  fiscal  year  and  emergency  repairs  after 
hurricane,  01, 1922, 1926. 

1901-03.  181,485  c.  y.  dr.;  dr.  repaired  and  oil- 
biurning  apparatus  installed,  03, 1366, 1368. 

1903-03.  Repairs  to  s.  j.,  27,763  t.  riprap 
placed;  386,459  c.  y.  dr.,  03, 1322, 1325. 

1903-O4.  Eepairs  to  s.  j.,  using  34,069  t.  riprap; 
repairs  to  n.  j.,  using  46,992  t.  riprap;  674,491  c.  y. 
dr.;  dr.  overhauled  and  repaired,  04, 1974, 1976. 

1904-05.  Bepairs  to  s.  j.,  using  10,168 1.  riprap; 
repairs  to  n.  j.,  using  69,025  t.  riprap;  1,091,640  c.  y. 
dr.  by  U.  S.  drs.;  dr.  Comstock  overhauled  and  re- 
paired, 05,  1480, 1482, 1484. 

1905-06.  40,619  t.  riprap  placed  in  s.  j.;  1,303,- 
865  o.  y.  dr.,  06, 1327, 1328.' 

1906-07.  10,946  t.  riprap  placed  in  s.  j.;  repairs 
to  shore  branch;  1,104,407  o.  y.  dr.;  dr.  Comstock 
repaired,  07, 1454.    Operation  of  dr.,  07, 1477. 

1907-08.  2,734  t.  riprap  and  1,553  c.  y.  con- 
crete placed  in  repairs  to  s.  j.;  23,398 1.  riprap  placed 
in  extension  of  s.  j.;  3,207 1.  riprap  placed  in  repairs 
to  n.  j.;  492,532  c.  y.  dr.;  dr.  repaired,  08,  1608. 
Constr.  of  new  dr.  commenced,  08, 1145, 1608.  Oper- 
ation of  dr.,  08, 1638. 

1908-09.  3,168  t.  riprap  and  128  c.  y.  concrete 
placed  in  repairs  to  s.  j.;  61,313  t.  riprap  placed  in 
extension  to  s.  j.;  6,739  t.  riprap  placed  m  repairs 
to  n.  j.;  storehouse  built  at  Fort  Ft.;  3,210,333  c.  y. 
dr.  by  U.  S.  drs.,  09, 1488, 1489.  New  dr.  Galveston 
completed,  09,  1164,  1488.  Operation  of  dr.,  09, 
1516. 

1909-10.  1,738  t.  riprap  placed  in  «.  j.  repairs; 
1,680  t.  riprap  _placed  in  n.  j.  repairs;  2,973,614  c.  y 
dr.;  drs.  repaired,  10,  1630,  1631.  Operation  of 
drs.,  10, 1659. 

1910-11.  4,480'  s.  j.  repaired;  1,759,789  c.  y. 
dr.;  dr.  repaired,  11, 1774.  Operation  of  dr.,  11. 
1805.  ' 

1911-13.    Eepairs  made  to  s.  j.,  13, 1991. 

PHYSICAL  CHABACTEBISTICS. 

Of  Galveston  H.,  68,  607;  71,  518;  74,  723,  729; 

Pelican  Spit,  68,  504;  74,  723,  729.  Movement 
of,  since  1851,  68,  604,  508,  571.  Cause  of,  74,  723 
730, 731.  '    ^       ' 

Harbor,  68, 501,  607. 

Character  of  bottom,  74,  729. 

Else  and  fall  of  tides,  68,  602;  74,  732;  86,  1300 
Physical  changes,  86, 1303. 

Velocity  of  currents,  68,  670;  74,  728. 

Presence  of  littoral  currents,  71,  619,  620:  74. 
723,  724,  728.    Uncertainty  of,  74,  736,  738. 


Table  of  velocity  and  direction  of  wiod,  1874  and 
1875,  76,  862. 

Elevation  of  water  during  gale  of  Sept.,  1876,  76, 
578. 

Teredo  navalis,  action  of,  on  piles,  68,  512;  86, 
1312,  1314,  1316.  Cement  protects  gabions  against, 
76,570. 

Peculiar  formation  at  Fort  Pt.,  77,  449. 

Description  of  Galveston  B.,  86, 1297. 

Description  of  Galveston  Bar,  86, 1298. 

Area  or  cross  sections  at  Bolivar  Bar,  80, 1213. 

Wind  diagrams  and  observations,  80,  1220:  86. 
1299. 

Tidal  observations,  88, 1270, 1276;  89, 1536, 1538. 
1542;  90,  1770,  1773;  96,  1801;  96,  1529;  98,  14931 
1506. 

Effect  of  storms  upon  ht.  of  tide,  88, 1274. 

Description  of  the  passes  and  harbors  on  nw. 
coast  of  the  Gulf  of  Mexico,  90, 1783. 

Discussion  of  the  relative  advantages  for  the 
location  ol  a  d.-w.  H.  or  outer  H.  ofl  Padre  Isld., 
mouth  of  Brazos  E.,  Cedar  Bayou,  Corpus  Christi 
Pass,  Brazos  Santiago  entrance,  San  Luis  Pass, 
Pass  Cavallo,  Sabine  Pass,  Aransas  Pass,  and  Gal- 
veston entrance,  90, 1783,  1788. 

D.  increasing  as  an  effect  of  the  works  of  imn  . 
93, 1863;  97,  1796. 

Structure-damaging  storms,  96,  1526;  97,  1796; 

Subsidence  oljs.,  96, 1536;  97, 1801. 

HiuTicane  of  Sept.  8, 1900,  damaged  js.  and  caused 
shoaling  of  chan.;  other  property  destroyed:  dr. 
stranded,  01, 1923, 1929,  2018. 

Eeduction  of  scouring  effect  in  chan.  due  to 
lowering  of  js.,  01, 1924-29. 

H.  w.  due  to  storms,  03, 1371. 

Depositing  of  sand  in  Galveston  Chan,  reduced 
by  closing  gaps  in  js.,  03, 1322. 

Changes  m  ds.  as  shown  by  sur.  of  1904,  04,  1979. 

Damages  to  js.  by  storm  in  1909,  10, 1630, 1631. 

Chan,  from  d.  w.  in  the  Gulf  to  wharves  has  least 
d.  of  33';  general  increase  in  d.  for  past  3i  years 
(1912),  7',  13,  1992.  '  ' 

Ong.  embraced  anchorage  area  of  over  1,960 
acres— 1,500a., 20' -I-;  1,300a., 24'-f;  460a., 30'+.  En- 
trance was  obstr.  by  2  bars,  inner  and  outer,  re- 
quiring lighterage.  At  1912,  area,  268,500±  a., 
20'-40',  79,000  a.  ±  being  chan.  ocean  bar  to  anchor- 
age. Galveston  to  S.  W.  Pass,  Miss.  E.,  410  m.  ± 
e.;  to  Aransas  Pass,  188  m.  w.;  to  Brazos  E.,  50 
m.  w.,  13, 688. 

No  mainten.  dr.  required  tor  12  mos.  up  to  1912, 
13,  690. 

PI.ANS.    (See  Estimates  and  Projects.) 

Of  Maj.  McAlester,  1868,  closing  San  Luis  Pass 
with  a  dam,  thereby  increasing  the  H.  reservoir  36 
sq.  m.,  and  depending  on  scouring  effect  of  ebb 
tides,  68,  501,  516.  Eesults  not  proportionate  to 
cost,  also  action  uncertain,  hence  objected  to,  68, 
502.  For  a  system  of  is.  intersecting  Bolivar  Chan, 
from  the  shoals  of  Pelican  Isld.  and  Spit;  j.  formed 
of  concrete  blocks,  laid  without  cement,  68,  512. 
Objections  to,  enormous  cost,  defective  action  of, 
msecurity  of,  danger  to  water  front  of  city,  68, 500. 
Of  pile  J.  commenced  by  city  of  Galveston,  1869 
(see  Private  work.) 

PBIVATE  (CITY)  WORK. 

Pile  j.  commenced  by  city,  1869,  at  Fort  Pt.  and 
(mtended  to  d.  iimer  bar)  "now  about  1  m.  1.," 
74,  723;  75,  858;  79,  910.  Partially  swept  away 
by  storm  of  Sept.,  1875,  76,  666.  $100,000  app.  in 
1883  by  city  to  continue  work,  83,  1063,  1068:  84, 
1296. 

Chan,  in  front  of  wharves  dr.  (1901)  by  Galveston 
Wharf  Co.,  with  dr.  hired  from  U.  S.,  03, 1366, 1369. 

PBOJECTS.    (See    Contracts;    Estimates,    and 
Plans.) 

By  Maj.  McAlester,  1868,  inner  bar,  dr.  a  chan. 
12'  X  80',  68,  503,  517;  71,  517.  Unable  to  profit- 
ably contract;  au.  given  to  build  a  dr.,  71,  617. 
Temporary  character  ol  relief  given,  71, 521.  Proj. 
for  dr.  not  worthy  of  consideration,  74,  732. 

By  Capt.  Howell,  1871,  entrance  to  B.  and  H. 
to  admit  vessels  drawing  18',  71,  518.  Break'r 
along  the  crest  of  Galveston  Bar,  and  js.  to  extend 
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the  head  of  Galveston  Isld.  to  "Middle  Gronnd 
Breakers,"  71,  620.  Break'r  to  consist  of  concrete 
blocks  on  fcrillage  foundation;  js.  similar  to,  but  of 
lighter  coristr.,  71,  521.  Proj.  abandoned  on  ac- 
count of  the  absence  of  hitherto  supposed  littoral 
currents,  74, 736. 

From  1870  to  1872,  incl.,  S76,00O  app.,  expend,  in 
building  and  operating  a  dr.  on  the  iimer  bar  and 
in  strengthening  the  Fort  Pt.  j.,  71,  517:  78,  554: 
74,724. 

Capt.  Howell,  1873-74,  proposed  the  removal  of 
the  inner  bar  between  Fort  Pt.  and  Pelican  Spit, 
and  d.  the  chan.  over  the  outer  bar  to  18';  proposed 
to  effect  the  first  by  continuing  the  city  dike  to 
the  edge  of  Bolivar  Chan.,  and  thereby  secure 
sufficient  contraction  to  scour  the  desired  chan. 
The  second  was  to  be  done  by  prolonging  the  first 
dike  seaward  and  by  the  constr.  of  a  parallel  dike 
from  Bolivar  Pt.  In  place  of  st.  it  was  proposed  to 
use  gabions  covered  with  hydraulic  cement  and 
filled  with  sand,  74,  732,  736;  80, 1221. 

Considered  by  BE.,  1874-75;  changes  reoom., 
using  single  row  of  gabions  placed  on  mats,  7S, 
849,869. 

From  1874  to  1879,  inch,  $577,000  app.  under  this 
proj.,  resulting  in  a  20'  chan.  over  the  inner  bar, 
80, 147. 

In  1879  BE.  recom.  no  more  gabions  be  made; 
that  those  on  hand  be  strengthened  and  used  for 
further  experiment;  also  that  trial  be  made  of  the 
Dutch  system  of  js.  composed  of  alternate  layers 
of  mattress  and  .St.,  79, 910;  80, 1270. 

In  1880,  BE.  further  recom.  use  of  broad  founda- 
tion mattress  covered  witii  brush  and  st.  or  con- 
crete blocks,  80, 1227, 1230.  Sketches  of  js.  as  pro- 
posed, 80, 1228.  Est.,  incl.  app.  of  1880,  $1,825,813, 
81,  1328.  Least  d.  proposed  over  outer  bar,  84, 
217;  8S,  1450;  86,  1297. 

The  B.  of  1886  recom.  building  up  and  completing 
s.  j.  to  the  crest  of  the  outer  bar,  building  a  n.  j. 
to  crest  of  bar,  and  extending  both  is.  to  the  30' 
curve  in  the  Gulf;  dr.  from  time  to  tune,  in  aid  of 
tidal  scour,  as  the  rate  of  app.  given  might  afford, 
86,1292. 

Interval  between  outer  ends  of  js.  to  be  7,000', 
86,  1308.  D.  to  be  obtained,  86,  223,  1309,  1311. 
General  plan  of  constr.,  86, 1310.  Est.,  $7,000,000, 
in  addition  to  $1,478,000  app.  previous  to  1886,  or 
an  aggregate  of  $8,478,000,  86, 1311;  87, 1416. 

Maj.  Miller  e-st.,  1896,  $250,000  additional  to  com- 
plete existing  proj.,  to  cover  dr.,  not  considered  in 
orig.  est.,  96, 1527. 

'The  dept.,  1897,  an.  outer  ends  of  the  js.  should 
be  built  up  for  500'  each,  makmg  their  total  1.  as 
follows:  S.  j.,  35,300';  n.,  25,700';  the  first  to  have 
an  apron  300'  I.,  and  the  second  307'  1.,  97, 1794. 

Hurricane,  Sept.  8,  1900,  damaged  js.;  est.  by 
BE.  for  repair,  $1,500,000,  01,  2018.  Completed:, 
1906;  cost,  $1,200,000,  13,  689. 

Act  June  13,  1902,  au.  modification  of  plan  for 
s.  j.  to  conform  to  protection  work  proposed  by 
city  of  Galveston,  03,  333, 1357. 

Modification,  in  1907,  au.  by  Sec.  of  Wai  d.  of 
30'  by  repairing  and  extendmg  js.  and  by  di'., 
incl.  constr.  of  new  dr.  (see  Surveys),  07,  430,  451. 

For  main  ten.  by  dr.  and  repair  of  js.,  see  Gal- 
veston Chan. 

Proj.  called  completed,  1912,  13,  689.  (See 
Physical  data.)  1912,  one  SS.  line  ceased  using 
bar  pilots,  13,689. 


SURVEYS.  • 

By  U.  S.  Coast  Sur.,  began  June,  1867,  67,  38,  363; 
68,  498,  505.  Completed  Apr.,  1868,  68,  65,  499. 
Changes  determined  by  comparison  of  surs.,  1843, 
1853,  1868,  68,  508. 

Sur.  of  1870,  70,  520.  Of  1872  and  1873,  method 
of  making,  74,  726.  Besults  of,  and  comparison 
with  earlier,  74,  723.  Borings,  method  of  makiug, 
by  water  jet,  74,  724.  Specimens  of  bottom  ob- 
tained, 74,  725. 

Surs.  of  1876-76,  76,  S77. 

Besur.  of  inner  and  outer  bar;  comparison  of 
existing  and  past  condition,  78,  606. 

Of  inner  and  outer  bars,  79,  911. 

Previous  to  1880,  80, 1266. 

Eesur.  of  H.  entrance;  made,  1888,  by  MaJ. 
Ernst,  88, 1267, 1277;  1889,  89, 1536,  1546;  1890,  by 
Maj.  Allen,  90, 1768,  1777. 

Description  of  Galveston  base  line,  00,  2312. 

Ex.  and  sur.  au.  act  June  6,  1900,  03,  343;  made 
by  Capt.  HichcS.  K.,  1900  and  1901;  est.,  $2,2.')0,000,i 
the  essential  feature  being  a  dike  from  mainland 
near  Texa's  Citj;  to  Pelican  Spit.  Ooinion  of  Lt. 
Col.  Adams,  Div.  E.,  concurred  in  by  Chief  of 
Engrs.,  that  imp.  proposed  is  of  importance  to 
local  interests  rather  than  to  general  0.  and  its 
undertaking  by  U.  S.  not  warranted,  03;  343, 1392. 

Eesur.  of  Galveston  B.  to  determine  effect  of 
hurricane  of  Sept.  8, 1900.  Sur.  of  Galveston  Chan, 
with  view  to  imp.  Sur.  around  Pelican  Isld.  and 
Flat,  for  inner  H.  and  a  dike  between  Texas  City 
and  Pelican  Spit.    Surs.  of  bars,  01, 1923, 1928-29. 

Permanent  bench  marks  estab.,  01 ,  1930. 

Rectangular  condition  of  sur.  marks,  etc.,  03, 
13S8. 

Eesur.  of  Galveston  B.  in  progress  (1903),  03, 
1323 

Sur.  of  H.,  1904,  04,  1979. 

Eesur.  of  Galveston  B.;  chart  completed,  06, 
1329. 

Ex.  au.  act  Mar.  3,  1905,  for  uniform  d.  of  30', 
06,  430;  made  by  Capt.  Jadwin;  R.,  July  13,  1906: 
est.,  $600,000,  in  addition  to  sum  required  to  com- 
plete js.,  for  dr.,  incl.  constr.  of  a  new  dr., 2  07,  451. 

R.  by'B.E.E.H.,  Jan.  16, 1907,  requested  by  E. 
and  H.  Com.  to  ascertain  whether  it  would  not  be 
preferable  to  extending  js.  than  to  use  app.  for  a 
new  dr.  Board  is  of  opinion  it  would  be  necessary 
to  operate  add'l  dr.  even  if  js.  are  extended.3 

Ex.  and  sur.  of  Galveston  B.  and  H.  au.  act 
May  27,  1908.  R.,  Dec.  30,  1908,  by  Capt.  Oakes; 
est.,  $5,063,204,  incl.  amount  required  for  comple- 
tion of  Galveston  Chan,  under  existing  proj.,^  10, 
659. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 689. 

Maps:* 

78,  606;  80,  1206;  83,  1444;  83,  1074;  84,  1,300; 
88,  1278;  89,  l.')36;  90,  1772,  1776;  91,  1875,  1889; 
93,  Atlas,  79,  80,  81;  93, 1864;  94,  1390;  95,  1804; 
96,  1640;  97,  1802;  98,  1496;  99,  1960;  01,  1930; 
03,  1371;  04,  1978;  OS,  1482;  06,  1338;  07,  1454; 
08, 1510;  09, 1490;  10, 1632;  13, 1992. 

Entrance,  87, 1416. 

Minor  surs.  (see  each  an.  R.), 

Eesur.  of  the  B.  commenced  in  1897-98,  98, 1493, 
1497. 

Photographs,  09, 1490. 


Part  (b),  U-30 


Galveston  Channel,  Tex. 


APPEOPRIATIONS. 

1902,  $100,000,08,334,1371. 

1903,  200,000,03,1329. 
-1904,  *20,000,O5, 1485. 

1905,  176, 000,  06,  384, 1485. 

1906,  6  50,000,  06, 1333. 

1907,  200,000,07,1457. 


1909, 
1910, 

191l{ 

1912, 


Total,  1,520,000  (incl.  sales,  $1,521,976.67,  13, 
1995). 


$200,000,09,1492. 
250,000,  10,1634. 
126,0001,,    .-,   ,--a 

5  loojooor ^'  ^  ■  ™- 

100,000,13,1995. 


♦Allotment. 

'  H.  D.  91, 57th,  Ist. 


=  H.  D.  340, 59th,  2d. 

'  E.  and  H.  Com.,  11, 59th,  2d, 


*  H.  D.  328,  61st,  2d. 

'  Diverted  from  app.  for  Galveston  H. 
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COMMERCB. 

Existing  chan.  inadequate  to  accommodate 
rapidly  inoreasing  business  ol  port,  01,  1962,  1965. 

Unit  value  of  general  merchandise  discussed,  05, 
1487. 

C.  increasing,  08,  453. 

Beduction  in  rates,  10,  533. 

Tliis  port  stands  se.oond  of  all  ports  in  U.  S.  in 
value  of  foreign  exports,  11,  670;  $35,000  000,  1895; 
$218,448,144,  1912;  N.  Y.,  1907-8,  $700,000,000± ; 
1911-2,  $773,0OO,00O±;  Galveston,  1907-8,  $162,- 
000,000±;  1911-2,    $22O,O0O,000±;     New     Orleans, 


1907-8,  $160,000,000d=;  1911-2,  $173,000,OCO± .  13, 
692. 

Total  collected  at  customhouse  for  port,  1911, 
$810,172.08,  la,  1995. 

Diagram  showing  tonnage,  value,  and  app.,  18, 
1995. 

For  C.  in  t.,  see  Galveston  H. 

"The  maximum  draft  that  can  be  carried  at 
mean  low  water  June  30,  1912,  from  deep  water  in 
the  Gulf,  is  32J  feet  as  far  as  Forty-sixth  Street. 

"The  commercial  statistics  tor  the  port  are  as 
follows: 


Calendar  year. 

Domestic 
exports. 

Foreign 
imports. 

Coastwise. 

Total  value. 

1911       .  .                   

$215,178,301 
206,678,617 
182,406,762 
202,152,984 
236,277,727 
170,759,269 
140,113,700 

$10,280,249 
4,741,396 
4,125,330 
5,516,822 
7,621,761 
3,772,090 
3,034,973 

$146,297,574 
166,720,049 
137,298,352 
218,388,000 
203,768,556 
348,486,007 
971,925,155 

$371,766,121 

1910                                                     

378,140,062 

1909                                                            

323,830,444 
426,057,806 

1908 

1907 

447,668,044 
624,017,366 
515,073,828 

1906                                

1905 

"  The  business  has  increased  from  a  yearly  foreign 
export  business  in  fiscal  year  1895  of  about  $35,- 
000,000  -to  $218,448,144  in  the  fiscal  year  ending 


June  30,  1912.  This  port  stands  second  in  the 
value  of  foreign  exports  of  all  the  ports  in  the 
United  States,  as  the  following  table  shows: 


Ports. 

1907-8 

1908-9 

1909-10 

1910-11 

New  York 

$701,062,913 
161,352,201 
159,455,773 
109,261,436 
96,051,068 
89,988,505 
61,696,330 

$607,239,481 
189,464,335 
144,981,625 
84,286,440 
76,157,558 
77,550,658 
50,900,156 

$651,986,356 
173,178,992 
140,376,560 
73,266,343 
70,616,789 
77,381,507 
63,428,155 

$772,552,449 
220,504,917 
172,835,293 
69,966,380 
•    71,634,082 
^,120,843 
72,076,046 

Galveston             ...       .  .      . 

PhilRdfilphia. 

Savannah,  Ga 

"It  is  difficult  to  state  what  the  effect  of  the 
project  has  been  upon  freight  rates.  The  rate  on 
foreign  shipments  ace  much  less  now  than  they 
were  10  years  ago.  Cotton,  the  chief  article  of 
export,  of  which  2,736,303  bales  were  exported  in 
the  past  year,  now  has  an  average  rate  to  Liverpool 
and  Hamburg  of  40  cents  per  100  pounds,  and  to 
Bremen  42  cents.  Ten  years  ago  the  rate  was  45 
to  55  cents. 

"The  deep  water  to  the  wharves  and  consequent 
elimination  of  lighterage  charges,  the  increased 
size  of  the  vessels  employed,  the  presence  of  the 
tramp  steamer  that  prevents  the  regular  lines 
from  keejiing  up  the  rates,  and  the  increased  pro- 
duction m  the  Southwest  have  all  had  their  efiect. 
For  the  effect  upon  coastwise  rates,  attention  is 
Invited  to  the  remarlcs  under  that  head  on  the 
"Improvement  of  the  Texas  City  Channel."  11 
12,1692. 

For  eflect  of  works  on  coastwise  traffic,  see  Texas 
City  Chan. 

CONTRACTS. 

1903.  Moore  &  Sieber,  constr.  pile  and  brush 
dike,  prices  listed,  03, 1328-29. 

1903.  Bowers  Southern  Dredging  Co.,  dr., 
8.3$  c.  y.,  03, 1328-29. 

1904.  Geo.  V.  Cresson  Co.,  cutter  engine,  etc., 
tordr.,$5,900,  04, 1981. 

1905.  Bowers  Southern  Dredging  Co.,  suction 
dr.,$102,500,  05, 1486. 

1911.  L.  T.  Gaylord,  dr.  4,200,000  c.  y.,  6.7(t 
c.  y.,  11.1777. 

ENGINEERS. 

Chiel  of  Engineers.  R.,  01,  411;  03,  334;  03, 
360;  04,  368;  05,  383;  06,  413;  07,  431,  451;  OS, 
452;  09,  471;  10,  531;  11,  568;  18,  690. 

In  charge: 

Capt.  0.  S.  Rich6,  1900-03.  R.,  01,  1960,  1967; 
03, 1371;  03, 1328. 


Capt.  Edgar  Jadwin,  1903-07.  R.,  0-1, 1979;  05, 
1485;  06, 1.330. 

Capt.  John  C.  Oakes,  1907-10.  R.,  07, 1450;  08, 
1611;  09, 1491. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1633;  11, 
1776. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 1993. 

Assistants: 

Lt.  M.  I,.  Walker,  01,  402;  03,  332. 
E.  M.  Hartrick.    R.,  01, 1969;  03, 1329;  04, 1981; 
05, 1489. 
Capt.  G.  M.  Hoffman,  04,  366. 

OPERATIONS. 

1903-03.  60,000  c.  y.  dr.  by  contract;  constr. 
of  pile  and  brush  dike  commenced;  270,608  c.  y. 
dr.  by  U.  S.  drs.,  03, 1328-30. 

1903-04.  1,993,143  c.  y.  dr.  by  contract  and 
243,664  c.  y.  by  U.  S.  plant;  cutter  head  and  engine 
installed  on  dr.  Gen.  H.  M.  Robert,  04, 1979-81. 

1904-05.  343,977  c.  y.  dr.  by  contract  and 
56.5,138  c.  y.  by  U.  S.  plant;  pile  and  brush  dike 
reinforced,  05, 1485, 1489. 

1905-06.  U.  S.  dr.  Col.  MiUer  completed; 
551,257  c.  y.  dr.;  dilce  connected  with  Pelican 
Isld.  and  low  places  reinforced;  249,099  c.  y.  ax- 
cavated  by  U.  S.  dr.  Gen.  H.  M.  .Eo6ert  and  de- 
posited behind  dike;  cedar  cuttings  planted  on 
dike,  06, 1330. 

1906-07.  1,138,318  c.  y.  dr.,  07,  1456.  Opera- 
tion of  drs.,  07, 1480. 

1907-08.  2,018,309  c.  V.  dr.,  08,  1511.  Opera- 
tion of  drs.,  08, 1540. 

1908-00.  864,947  c.  y.  dr.,  09,  1491.  Eepairs 
to  dr.  Qm.  B.  M.  Robert,  09,  1492.  Operation  ol 
drs.,  09, 1.517. 

1909-10.  2,323,742  c.  y.  dr.  by  U.  S.  drs.;  dr. 
Miller  repaired,  10,  1633.  Operation  of  drs.,  10, 
1660. 

1910-11.  1,146,983  c.  y.  dr.  by  U.  S.  dr.  MVler. 
inol.  5,000  c.  y.  fill  in  bulkhead  tor  U.  S.  Lite  Saving 


rsee  pp.  14-22  for  1 
Lexplanatlons,  fito.J 
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station;  repairs  to  pile  and  brush  dike,  704  1.  f. 
partly  completed,  11,  1776.  Consolidated  report 
ol  operations  ol  dr.  Milkr,  11, 1807. 

1911-18.  7,050,971  c.  y.  dr.  in  new  work  and 
in  mainten.;  a  basin  in  ftont  ol  Federal  quarantine 
station  excavated  and  its  bulkhead  filled;  dr. 
completed,  13,  1993.  Kepairs  to  w.  end  of  pile 
andTjrush  dike  completed,  13,  1994.  Chan,  com- 
pleted to  full  proj.  d.,  13, 692. 

PHYSICAL  CHARACTEEISTICS. 

Description  of,  01, 1961. 

Shoaling  and  scouring  of  dr.  chan.,  04, 1980;  OS, 
1485;  06,  1330;  09,  1492;  10,  1633;  11,  1776;  13, 
1993 

Chan.  5  m.  1.,  draft  32J',  as  tar  as  46th  St.,  passing 
along  wharf  front  of  city  and  connecting  same  with 
js.  entrance  chan.,  13, 690;  13, 692 

PRIVATE  WORK. 

In  1906  wharf  company  dr.  76,377  o.  y.  from  along 
wharves,  06. 1330. 

In  1907  wharf  company  dr.  65,260  c.  y.,  and 
Southern  Pacific  Co.  dr.  102,379  c.  y.,  07, 1456. 

In  1908  wharf  company  dr.  24,896  c.  y.,  08, 1511. 

In  1909  wharf  company  dr.  24,  872  c.  y.,  09, 1492. 

PROJECTS. 

By  Capt.  EicM,  1900,  provides  tor  30'  x  1, 100' 
chan.,  50'  distant  from  H.  line  on  either  side;  est., 
$1,585,000  (see  surs.),  01, 1960. 


Act  June  13, 1902,  au.  30'  chan.  from  outer  end  of 
inner  bar  t«  ."ilst  St.,  of  such  w.  as  shall  best  sub- 
serve interests  of  C.  (.see  Surveys,  1900),  03,  334. 

Modified  by  act  Mar.  2,  1907,  providing  tor  ex- 
tension of  chan.  from  51st  St.  to  66th  St.;  est., 
1129,310,  07,  432. 

Act  June  26,  1910,  modified  proj.  by  providing, 
in  the  discretion  of  the  Sec.  of  War,  tor  extension 
of  Chan,  to  67th  St.,  with  w.  of  1,000'  between  61st 
St.  and  57th  St.',  as  recom.  in  Rs.'  (see  Galveston 
H.  surs.),  10,  532. 

Adopted  proj.  (1909)  contemplates  chan.  30'  x 
1,200'  from  mner  bar  to  61st  St.  and  700'  w.  from 
51st  St.  to  56th  St.,  09,  472;  to  67th  St.,  13,  691. 

SURVEYS. 

Ex.  and  sur.,  ol  Galveston  B.,  Tex.,  with  view 
to  w.,  d.,  and  extending  chan.  from  Gulf  of  Mexico 
to  a  point  opposite  fjlst  St.,  Galveston,  au.  act 
June  6, 1900;  made  by  Capt.  Bich§.  Rs.,  Nov.  15 
and  Dec.  21,  1900;  est.,  51,585,000,  or  $l,.'i00,000  it 
entire  work  dpne  under  one  contract;  326,000  an. 
mainten.,2  01,  411, 1969-60, 1967. 

Ex.  au.  act  Mar.  3,  1905,  with  view  to  enlarge- 
ment and  extension  farther  west,  06,  430;  made 
by  Maj.  Jadwin.  R.,  Feb.  13,  1907,  presents  plan 
for  extending  chan.  from  61st  St.  to  67th  St.,  Cong, 
docs.,  etc.,  relating  to  exs.,  surs.,  plans,  e1«.,  13; 
691,  with  w.  of  700';  est.,  $129,310,=  07,  451. 

Maps.2  3  05,  1486;  06,  1332;  07, 1458;  08, 1612. 
13, 1995. 


Part  (c),  U-30    Galveston,  Tex.    (Sea  wall,  etc.) 


APPROPRIATIONS. 

1904,     $691,046. 25,  04,  2011. 
1906,       158, 963.  76,  06, 1361. 


Total,    760,000.00  ($750,001.50,  incl.  sales,  13, 
2030). 
COMMERCE. 
Importance  of,  03, 1353, 1366, 1358. 
Protection  works  needed  to  increase  confidence  of 
investors   and   induce  installation  of  additional 
treight-handUng  facilities,  03, 1352-64. 

CONTRACTS. 

1904.  J.  M.  O'Bourke  &  Co.,  sea  wall,  prices 
given,  OS,  1616. 

1905.  Isaac  Hefiron,  riprap  revet.,  prices 
given,  OS,  1516. 

1906.  North  American  Dredging  Co.,  filling, 
soiling,  and  sodding,  22.99i|;  c.  y.  in  place,  06, 1361. 

1908.  North  American  Dredging  Co.  (supple.), 
retaining  wall,  9,000  t.  riprap,  prices  given,  08, 
1538. 

1909.  J.  C.  Underwood,  constr.  concrete  side- 
walk, brick  pavement  and  concrete  curbing; 
amounts  and  prices  given,  10, 1658. 

1910.  J.  O.  Underwood,  supple.,  for  using 
bituminous  fill  in  brick  pavement,  10, 1658. 

ENGINEERS. 

Chief  of  Engineers.  R.,  03,  349;  04,  381;  06, 
398;  06,  428;  07,  460;  08,  473;  09,  496;  10,  667; 
11, 697;  13,  723. 

Boards.  BE.  appointed  under  act  June  13, 
1902,  to  make  ex.  and  prepare  plans  and  est.  tor 
protection  of  port  of  Galveston,  and  U.S.  property 
on  Galveston  Isld.,  from  storms,  hy  break'ter  or 
other  means.  R.,  Dec.  19,  1902,  recom.  constr. 
sea  wall  and  embankment  along  (julf  front  of  city, 
from  39th  St.  to  46th  St.,  thence  w.  along  front  ot 
Fort  Crockett  Keservation,  and  raising  of  grades 
to  conform  to  similar  imps,  undertaken  by  local 
au.  Cost  of  sec.  from  39th  to  46th  Sts.  est.  at 
$340,000,  to  be  borne  by  local  au.    Cost  of  work 


along  U.  S.  Reservation  est.  at  $410,000  (Lt.  Col, 
Adams,  Maj.  Derby,  and  Capt.  Judson),  03,  349. 
1348. 

In.  ph  g.rgft  * 

Capt.  C.  S.'RicW,  1903.    R.,  03, 1348. 

Capt.  Edgar  Jadwm,  1903-07.  R.,  04,  2011;  OS, 
1615;  06, 1350. 

Capt.  John  C.  Oakes,  1907-10.  R.,  07, 1476;  08, 
1637;  09, 1616. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1667;  11, 
1805. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 2030. 

LEGAL  PROCEEDINGS. 

Title  perfected  to  land  deeded  to  U.  S.  between 
39th  and  45th  Sts.,  06, 1350. 

OPERATIONS. 

1904-05.  Work  on  sea  wall  commenced,  2,058' 
completed,  OS,  1516. 

190S-06.  2,029'  sea  wall  completed,  7,786  t. 
riprap  apron  placed  in  front  of  wall,  8,638  t.  riprap 
placed  to  complete  revet.  1,246'  1.  at  w.  boundary 
of  Fort  Crockett  Eeservatipn,  06, 1350. 

1906-07.  995,691  c.  y.  sand  fllUng  deposited 
on  reservation,  07, 1477. 

1907-08.  469,444  c.  y.  fillmg  placed,  of  which 
8,187  c.  y.  were  top  soil  and  sod;  6,031 1.  f.  riprap 
retaining  wall  built  along  n.  side  of  reservation, 
08, 1637. 

1908-09.  251,687  c.  y.  filling  placed,  of  which 
36,769  0.  y.  were  top  sofl  and  sod;  300  1.  f.  riprap 
wall  built,  09, 1616. 

1909-10.  Minor  repairs  to  sea  wall,  fill  and 
retaining  wall,  concrete  walks,  ^jrick  pavement; 
concrete  curbing  constr.  in  rear  of  sea  wall,  10, 
1668. 

1910-11.    Minor  repairs,  11, 1805. 

1911-13.  Minor  repairs  to  sea  wall,  fill  and  re* 
talnlng  wall,  13, 2030. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  along  Gulf  front  of  city,  06, 1360. 


1  H.  D.  328,  61st,  2d.  2  H.  D.  264,  66th,  2d. 

30462°— H.  Doc.  740,  63-2 48 


3  H.  D.  768,  69th,  2d. 
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PRIVATE  WORK. 

Description  of  plans  for  sea  wall,  and  grade 
raising,  undertaken  by  local  au.,  03, 1349, 1352. 

PRO.IECTS. 

Act  Apr.  28,  1904,  app.  J410,000  lor  protection 
works  along  front  of  Fort  Crockett  Reservation; 
also  app.  S1S1,046.2S  for  extension  of  above  works 
from  Soth  to  45th  Sts.,  conditional  on  conveyance 
in  fee  simple  to  U.  S.  of  land  lying  between  39tli 


and  45tli  Sts.  and  south  of  Avenue  A  in  city  of 
Galveston  (see  Boards),  04,  381;  act  June  30,  1906, 
au.  completion  (see  Appropriations),  IS,  723. 

Extract  from  specifications  tor  sea  wall,  with 
drawings  and  photographs,  06, 3024. 

Tests  of  cement  mixed  vrith  sand,  clay,  and 
loam,  05,  3027. 

SURVEYS. 

Maps.  05,  3028  (constr.  details  and  photo- 
graphs). 


Part  (d),  U-30    Galveston  Island,  Tex.     (East  end.) 


ENGINEERS. 

Cbiel  of  Engineers.  R5.,95,26G;  96,231;  97, 
298. 

Incbarge.  Maj.  A.  M.  Miller,  1895-97.  Bs.,96, 
1568;  97, 1813. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 1558. 

Erosion  caused  by  violent  storms,  and  conse- 
quent littoral  movement  of  almost  impalpable 
sand,  96, 1558. 

ESect  of  s.  j.  after  extension  at  Galveston  such 
as  to  almost  if  not  quite  prevent  erosion  at  that 
point,  97, 1813. 


PROJECTS. 

In  1895  Maj.  Miller  est.  that  to  prevent  erosion 
would  cost  190,000  or  $115,000  by  2  plans,  96, 1558. 
(See  Physical  data.) 

SURVEYS. 

Sur.  of  the  e.  end  to  determine  the  causes  of  its 
erosion  and  to  obtain  est.  for  its  prevention,  au. 
act  Aug.  17,  1894;  made,  1895,  by  Maj.  Miller  (see 
Projects),  96,  1558.  Further  determinations  and 
est.  called  for  act  June  3, 1896;  B.  (unfav.)  by  Maj. 
Miller,  1896,  97, 1813. 


U-31 


HIGHLAIVD  BAYOU,  TEX. 


COMMERCE. 

None,  and  none  looked  for,  00,  2414. 

ENGINEERS. 

Chief  of  Engineers.    B.,  00, 395. 
In  charge.    Capt.  C.  S.  Richfi,  1899-1900.    R., 
00,  2410,  2412. 
Assistant.    S.  M.  Wilcox.    R.,  00,  2413. 

OBSTRUCTIONS. 

Bayou  crossed  by  RR.,  wagon,  and  foot  brs.;  so 
narrow  at  Hitchcock  that  any  sort  of  structure  is 
considered  suiBoient,  00,  2414. 


PHYSICAL  CHARACTERISTICS. 

Higliland  Bayou  empties  into  Ualveston  B., 
Tex.,  about  9  m.  w.  of  Galveston;  one  of  the  ad- 
jacent streams  referred  to  in  the  app.  Mar.  3, 1899, 
for  imp.  "Brazos  R."  between  Velasco  and  Rich- 
mond, West  Galveston  B.  Chan.,  Double  Bayou, 
and  the  mouths  of  adjacent  streams,  00, 2411. 

Description  of,  00, 2413. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  ex.  made,  1899, 
by  Capt.  RicM  (R.  fav.);  sur.  made,  1899,  by 
Capt.  Rich6  (R.  unfav.),  00, 2413. 


U-33 


WEST  GALVESTON  BAY,  TEX. 


APPROPRIATIONS 

. 

1892, 

$15,000, 

93, 

1878. 

1894, 

5,000, 

»r,. 

1810. 

1896, 

5,000, 

96, 

1545. 

1905, 

*10,000, 

06, 

1341. 

1907, 

59,600, 

08, 

1529. 

1908, 

92,029, 

OS, 

1529. 

1909, 

*32,000, 

09, 

1507. 

Total, 

218,529 

COMMERCE. 

0,434 1  vessels  used  waters  of  Galveston  B.,  10, 

1649. 

CONTRACTS. 

1892.  B.  T.  Masterson,  dr.,  300  c.  y.  (811,500), 
93, 1878. 

1894.  C.  &  E.  P.  Clarke,  dr.,  mi  c.  y.  ($9,000), 
95, 1811. 

1910.  Bowers  Southern  Dredging  Co.,  dr. 
275,000  c.  y.,  14J(|!  o.  y.,  10, 1649. 

ENGINEEBS. 

Chief  of  Engineers.  R.,  9Z,  228;  93,  254;  94, 
235;  95,  263;  96,  228;  97,  295;  98,  284;  99,  342; 
00,  389;  01,  406;  03,  338;  03,  356;  04,  375;  05, 
392;  06,  420;  07,  441;  08,  465;  09,  487;  10,  648. 


In  charge; 

Maj.  C.  J.  Allen,  1890.    B.,  98, 1563, 1666. 

Maj.  A.  M.  Miller,  1893-97.  B.,  93,  1877;  94, 
1399;  95, 1809;  96, 1644;  97, 1804. 

Maj.  J.  B.  Quinn,  1898.    B.,  98, 1607. 

Capt.  C.  S.  Eioh«.  1899.    R.,  99, 1963;  00,  2331. 

Capt.  C.  S.  Richfi,  1901-03.  R.,  01,  1939;  03, 
1384;  03, 1342. 

Capt.  Edgar  Jadwin,  1904-06.  R.,  04,  2002;  05, 
1505;  06, 1339. 

Capt.  J.  C.  Oakes,  1907-09.  B.,  07,  1469;  08, 
1528;  09, 1607. 

Maj.  G.  P.  Howell,  1910-.    B.,  10, 1648. 

Assistants: 

B.  B.  Talfor.    B.,  98, 1565. 

G.  Bagnall.    B.,  98, 1569. 

D.  AUen.    B.,  93, 1879;  94, 1400;  95, 1811. 

E.  M.  Hartrick.    E.,  04,  2003. 

LEGISLATION. 

This  Chan,  forms  part  of  the- "  Inland  Waterway  " 
and  an  app.  has  been  made  for  it  under  that  head; 
"hereafter^'  this  work  will  be  reported  under 
"Inland  Waterway  on  the  Coast  of  Texas,"  07, 441. 

OPERATIONS. 

1893-93.    2.928  c.  y.  dr.,  93, 1878. 
1893-94.    5,399  c.  y.  dr.,  94, 1399. 


*  Allotment. 


1  This  may  represent  trips  rather  than  actual  vessels. 


["See  pp.  14-22  fori 
Lexplanations,  etcj 
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1894-95.  14  beacons  erected  and  10,847  c.  y. 
dr.,  95, 1810, 1812. 

1895-96.    6,333  c.  y.  dr.,  96, 1544. 

1900-03.  No  work  done— chan.  deeper  than 
connecting  water  of  Galveston  and  Brazos  Canal,' 
01, 1940;  02, 1383;  03, 1342. 

1903-04.  U.  S.  dr.  Pigmy  fitted  up  with  snag- 
ging outfit;  repairs  made  to  dr.  Gen.  H.  M.  Robert 
and  launch  Col.  Riclti,  04, 2002. 

1904-OS.  Snag  boat  Gen.  S.  M.  Mansfield 
prepared  tor  dr.;  6  piles  and  21  iron  pipes  removed 
from  Chan.;  7  iron  tripods  and  3  signal  beacons 
erected,  05, 1505. 

1905-06.  Dr.  and  snag  boat  Gen.  S.  M.  Mans- 
fi£ld  dr.  3'  Chan,  at  all  places  where  less  than  3' 
was  found,  removing  33,653  o.  y.;  16  beacons  erected 
as  Chan,  marks,  06, 1339. 

1906-07.  Dr.  Gen.  S.  M.  Mansfield  removed 
23,001  c.  y.;  13  beacons  erected  as  chaji.  marks,  07, 
1469. 

1908-09.  Dr.  Gen.  H.  M.  Boiert  removed 
123,986  c.  y.  up  to  Apr.  17, 1909,  at  which  time  she 
was  destroyed  by  fire;  U.  S.  derrick  barge  No.  1 
dr.  a  Chan,  under  drawbr.,  removed  piling  obstr. 
and  dr.  Gen.  H.  M.  Robert,  and  erected  beacons 
as  Chan,  marks,  09, 1507. 

1909-10.  204,964  0.  y.  removed  under  con- 
tract, and  dr.  Caft.  Howell  removed  180,347  c.  y., 
10, 1648. 

phtsicaIj  characteristics. 

Description  of,  93, 1563. 

West  B.,  extending  from  Galveston  B.  to  the 
w.  end  of  Oyster  B.,  lies  between  Galveston  Isld. 
and  the  mainland,  93, 1877. 

PRIVATE  (STATE)  WORK. 

In  1859  Texas  had  dr.  chan.  through  B.  with  d. 
of  5',  which  was  filled  up  again  by  a  storm  in  187.5, 
93, 1877. 


PROJECTS. 

By  Maj.  Allen,  1891,  straightening  chan.  and 
removing  points  bordering  them,  to  dr.  least  w.  ol 
200'  and  d.  of  3J'  bet.  ER.  brs.  to  San  Luis  Pass  in 
B.,  and  100'  w.  and  3'  d.  along  Christmas  Pt.  in 
Oyster  B.,  chan.  to  be  marked  by  beacons;  est., 
$29,000,  93, 1568,  1569;  93, 1877. 

Bv  Mai.  Miller,  1892,  application  of  app.  of  1892 
to  obtainmg  part  of  the  foregoing  plan,  93, 1877. 

General  proj.  of  1902,  for  Brazos  R.,  Velasco  to 
Richmond,  etc.,  provided  tor  purchase  of  West 
Galveston  B.  and  Brazos  Canal  at  a  cost  of  $30,000 
(see  "Inland  Waterway,"  DLst.  U.),  03, 1342. 

The  West  Galveston  B.  Chan,  included  in  the 
"Inland  Waterway  on  the  Coast  of  Texas"  and 
allotments  for  this  work  from  app.  for  "Brazos  R.,' 
Velasco  to  Richmond,"  etc.,  proj.  of  1899,  have 
ceased;  about  four-fifths  of  proj.  work  has  been 
completed,  08,  458. 

Of  Mar.  2,  1907,  provides  for  a  navigable  inland 
ohaa.  of  5'  along  coast  of  Texas,  utilizing  lagoons 
lying  bet.  the  islds.  and  the  mainland,  of  which 
proj.  West  Galveston  B.  and  the  Galveston  and 
Brazos  Canal  are  parts;  these  two  items  previously 
considered  independently  are  now  improved  under 
a  joint  app.,2  08,  405. 

SURVEYS. 

Au.  act  Sept.  19, 1890;  made,  1891,  by  Maj.  Allen, 
9a,  1560. 

Au.  act  Mar.  3, 1905,  from  Aransas  Pass  to  West 
Galveston  B.  Chan,  at  Brazos  R.  (as  a  part  of  the 
proposed  inland  waterway  from  the  Rio  Grande 
R.,  Tex.,  to  a  connection  with  the  Mississippi  R. 
at  Donaldsville,  La.),  06, 430. 


U-34 


CHOCOLATE  BAYOU,  TEX. 


APPROPRIATIONS. 

1907,   3  *$9, 000. 00,  07, 1469. 


1909, 
1910, 
1911, 

Total, 


<*4, 000. 00,  09, 1506. 
*4,853. 25,  10, 1647;  11, 1792. 
*3,500.00,  18,2013. 


21,353.25  (less  amounts  trans.,  $15,- 
626.29,  13,  2013). 


COMMERCE. 

About  10,000  t.  produce,  etc.,  carried  an.  to  and 
from  Galveston,  00, 2405. 
1911,  7,515  t.,  13,  705. 

ENGINEERS. 

Cbiet  of  Engineers.  B.,  00,  395;  06,  417;  07, 
441;  08,  463;  09,  485;  10, 646;  11, 583;  13, 704. 

In  cIiaTge: 

Capt.  C.  S.  RicM,  1899-1900.    R.,  00,  2403,  2406. 

Capt.  John  C.  Cakes,  1907-09.  R.,  07, 1468;  08, 
1528;  09, 1506. 

Maj.  G.  P.  Howell,  1910-11.  R,  10,  1646;  11, 
1792. 

Maj.  E.  I.  Brovm,  1912-.    R.,  13, 2012. 

Assistant.    S.  M;  Wilcox.    B.,  00,  2407. 

OPERATIONS. 

1908-09.  Dr.  Capt.  C.  W.  Howell  removed 
98,904  c.  y.  of  material,  completing  5J'  chan.  from 
5'  contour  in  Galveston  B.  to  Chocolate  Bayou, 
09, 1506. 


1910-11.    46,%8  c.  y.  dr.,  11, 1792. 
1911-13.    227  snags  and  377  overhanging  trees 
removed,  13, 2012.  • 

PHYSICAL,  CHARACTERISTICS. 

Chocotale  Bayou  empties  into  Chocolate  B., 
which  latter  merges  with  Galveston  B.  about  12 
m.  n.  of  San  Luis  Pass,  one  of  the  adjacent  streams 
referred  to  in  the  app.  of  Mar.  3,  1899,  for  imp- 
"  Brazos  River  between  Velasco  and  Richmond, 
West  Galveston  Bay  Channel,  Double  Bayou,  and 
the  mouths  of  adjacent  streams,"  00,  2404. 

Description  of  Bayou,  00, 2407. 

Max.  draft  June  30, 1911,  3.6',  11, 583. 

Chan,  navigable  for  15  m.  beyond  Liverpool,  and 
navigation  could  be  extended  farther  were  it  not 
for  the  overhanging  trees  along  the  banks  and 
snags,  13,  705. 

PROJECTS. 

Capt.  Rich6  est.,  1900,  it  would  cost  $15,000  to 
make  the  imp.  component  part  of  a  light-draft 
inland  navigation  system,  OO,  2406. 

To  excavate  a  chan.  across  the  bar,  from  S'  in  B. 
to  5'  in  bayou;  est.,  $9,000,  07,  441;  au.  act  Mar.  2, 
1907,  07,  436. 

SURVEY. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Capt.  EicM  (R.  fav.;  see  Projects).  00,  2404, 
2406. 

Of  bayou,  10, 1646. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  705. 


*  Allotment. 

1  H.  D.  447,  56th,  1st,  1900,  2418-25. 

2  H.  D.  640, 69th,  2d. 

'  $1,500  and  $987.78  trans,  to  Clear  Creek  and  Dickinson  Bayou,  Tex.,  resp.,  08,  463;  09,  485. 

*  $1,100  and  $2,139.18  trans,  to  Bastrop  Bayou  and  Trinity  E.,  Tex.,  resp.,  10, 647. 
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BASTROP  BAYOU,  TEX. 


APPROPRIATIONS. 

1907,     *I9, 920. 22,  08, 1527. 

1909,  *7, 810. 07,  10, 1646. 

1910,  1*1,000.00,10,1646. 


Total,    18,730.29 

COMMERCE. 

None,  and  none  looked  for,  00,  2418. 
Chan,  used  but  little,  10,  546. 
Description  of,  11,  S84._ 


ENGINEERS. 

Chief  of  Engineers.  B.,  00,  395;  07,  436,  440; 
08,458,462;  09,478,484;  10,639,545;  11,584;  12, 
705. 

In  charge: 

Capt.  C.  S.  RioM,  1899-00.    B.,  00,  2414,  2416. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 1405, 1468; 
08, 1522, 1527;  09,  1501,  1605. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1642,  1646; 
11,1793. 

Maj.  E.  I.  Brown,  1912-.    B.,  13,  2013. 

Assistant.    S.  M.  Wilcox.    R.,  00,  2417. 


OPERATIONS. 

1900-07.  65,510  e.  y.  dr.,  07, 1468. 
1907-08.  16,645  c.  y.  dr.,  08, 1527. 
1909-10.  154,196  0.  y.  dr.,  10, 1646. 

PHTSICAL  CHARACTERISTICS. 

Bastrop  Bayou  empties  into  Bastrop  B.,  part  of 
W.  QalYeston  B.;  one  of  the  adjacent  streams  re- 
ferred to  in  the  app.  Mar.  3, 1899,  for  imp.  "Brazos 
R.  between  Velasco  and  Richmond,  W.  Galveston 
B.  Chan.,  Double  Bayou,  and  the  mouths  of 
adjacent  streams,"  00,  2415. 

Description  of,  00,  2417;  1 1,  684;  18,  706. 

Max.  draft,  1912,  oyer  shoalest  part,  2.6'  m.  1,  t., 
13,  705. 

PROJECTS. 

Act  Mar.  3,  1905,  consolidated  this  work  with 
West  Galveston  B.  Chan.,  etc.  (q.  v.),  07, 436. 

PRIVATE  WORK. 

Chan.  dr.  through  Shell  Reef  at  mouth  of  bayou 
paid  for  by  parties  interested,  07, 410. 

SURVEYS. 

Ex.  and  sur.  au.  by  act  Mar.  3,  1899;  ex.  made, 
1899,  bv  Capt.  Richg  (R.  fav.);  sur.  made,  1899,  by 
Capt.  Riohf  (B.  unfav.),  00,  2415,  2416. 


U-38    INLAND  WATERWAY,  COAST  OF  TEXAS.— West  Gal- 
veston Bay  to  Bio  Grande  River. 


Part. 


Period. 


Appropria- 
tions. 


General  data  and  dredging  plant 

Brazos  River  and  Galveston  Bay 

Galveston  and  Brazos  Canal 

Galveston  and  Brazos  Canal — operating  and  care . 

Brazos  River  and  Matagorda  Bay 

Aransas  Pass  to  Pass  Cavallo : 

Rio  Grande  River  to  Donaldsonville,  La 


1907-1912 
1879-1897 
1902-1912 
1904-1912 
1910-1912 
1907-1912 
1906-1907 


Total. 


1166,000.00 


67,307.66 

4,397.67 

262,000.00 

105,860.00 


Part  (a),  U-38     General  Data  and  Dredging  Plant. 


Note.— The  following  reference  to  this  proj.  is 
taken  bodily  from  Au.  R.  Chief  of  Engineers,  13, 
706: 

"The  river  and  harbor  act  of  March  2,  1907,  ap- 
propriated $133,829,  and  authorized  the  Secretary 
of  War  to  enter  into  contract  for  materials  and 
work  to  the  extent  of  $300,000,  all  of  which  has 
since  been  appropriated. 

"In  addition,  $192,000  has  been  appropriated  for 
maintenance. 

"This  project  embraces  the  improvement  of  the 
following  localities:  West  Galveston  Bay  and 
Brazos  River  Canal;  channel  from  Aransas  Pass 
to  Pass  Cavallo,  including  the  Guadalupe  River 
to  Victoria;  Turtle  Cove  Channel  from  Aransas 
Pass  to  Corpus  Christi,  Tex. 

"The  river  and  harbor  act  of  June  25,  1910,  ap- 
propriated $200,000  toward  the  construction  of  the 
section  of  the  waterway  between  Brazos  River 
and  Matagorda  Bay,  in  accordance  with  the  report 
printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  3,  Sixty-iirst  Congress,  second  session. 
The  estimated  cost  .of  the  entire  section,  5  feet 
depth  and  40  feet  width,  is  $400,000.  With  the 
completion  of  this  section  the  entire  waterway 


between  Galveston  and  Corpus  Christi,  a  distance 
of  200  miles,  will  be  opened  up. 

"The  object  of  the  improvement  is  to  obtain 
and  maintain  a  navigable  channel  depth  of  6  feet 
in  a  canal  along  che  coast  of  Texas,  utilizing  the 
lagoons  lying  between  the  islands  and  the  main- 
land. The  improvement  will  develop  a  liRhl^ 
draft  inland  navigation  which  will  afford  cheap 
transportation  by  lightdraft  steamers  and  barges 
to  the  coast  country  of  Texas. 

"The  amount  expended  under  this  appropria- 
tion to  June  30, 1912,  has  been  as  follows  (see  each 
work  named  below  for  total  of  appropriations): 
West  Galveston  Bay  and 
Brazos  River  Canal  (q. 

V.) .■ $175,419.93 

Channel  between  Brazos 
River    and    Matagorda 

Bay(q.v.) ,   77,880.88 

Aransas  Pass  to  Pass  Ca- 
vallo (q.  v.) 72,697.54 

Guadalupe  River  (q.  v.).. .    182, 195. 60 
Turtle  Cove  Channel  (q .  v.)    126, 723. 57 

Total 636,117..52 


*  Allotment. 


<■  Entire  allotment  trans,  to  Chocolate  Bayou  in  1911. 


rSee  pp.  14-22  for  1 
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"The  projected  chanaels  have  been  obtaiaed, 
except  the  river  channel  from  Victoria  to  the 
mouth  of  the  Guadalupe  River  and  the  channel 
between  Brazos  River  and  Matagorda  IJay. 

"More  and  larger  boats  with  auxiliary  gas  en- 
gines have  been  built  to  utilize  tho  improvement. 
Most  ol  the  points  to  be  reached  are  settlements 
which  railways  can  not  afford  to  develop,  anA  the 
improvements  are  of  great  importance  to  their 
commercial  life. 

"The  effect  of  the  project  on  freight  rates  is 
shown  by  one  instance— from  Galveston  to  the 
plantations  on  the  lower  end  of  the  Guadalupe. 
The  rate  by  rail  to  the  nearest  point  and  by  boat 
to  the  river  landing  is  63*  cents  per  100  poimds 
on  gerieral  merchandise;  the  all-water  route  rate 
is  36  cents.  The  combined  cotton  rate  is  $2.90 
per  bale  and  the  all-water  rate  $1  per  bale."  IS, 
707. 

APPROPRIATIONS.! 

1899,     $65,000,99,1970. 


Capt.  Edgar  Jadwin,  1904-05. 
1503. 


1902, 
1905, 


60,000,03,1380. 
50,000,05,1603. 


Total,  165,000 

COMMERCE. 

Varied  and  valuable;  is  important  an.,  06,  417; 
13,  700. 

CONTRACTS. 

1901.  Moore  &  Sieber,  hull  for  dr.,  $10,930; 
Morris  Machine  Works,  centrifugal  pump  and 
engines,  $8,338,  and  propelling  engines,  etc.,  $5,026; 
Wheeler  Condensing  &  Engineering  Co.,  con- 
denser, $2,498;  ThjOS.  P.  Benton  &  Son,  electric- 
light  plant,  $1,060;  New  Jersey  Foundry  &  Ma- 
chine Co.,  distilling  plant,  $1,090,  and  jet  and  feed 
pumps,  etc.,  $1,600;  Henry  Vogt  Machine  Co., 
boilers,  $3,946;  Hemphis  Machine  Works,  refrig- 
erating plant,  $1,296,  01.  1961.  Arthur  Fritsch, 
steam-spud  lift,  suction  frame  and  fittings,  etc., 
$5,293.50;  Crane  Co.,  piping,  valves,  and  fittings, 
$1,760,  03,  1381.    ■ 

ENGINEERS. 

Chlet  of  Engineers.  R.,  99,  343;  00,  391;  01, 
408;  03,  337;  03,  364;  04,  373;  06,  389. 

In  charge: 

Capt.  0.  S.  Richd,  1899-1903.  R.,  99,  1970;  00, 
2334;  01, 1950;  03, 1379;  03, 1339. 


R.,  04,  1999;  05, 


Assistants: 

Lt.  M.  L.  Walker,  03, 332. 

B.  M.  Hartrick.    R.,  03, 1381;  04, 2000. 

Capt.  G.  M.  Hoffman,  04,  366;  05,  3G1. 

J.  H.  Masculine.    R.,  05, 1503. 

LEGAL  PROCEEDINGS. 

Galveston  and  Brazos  Canal  purchased  by  U.  S. 
and  paid  for,  03, 366, 1342. 

OPERATIONS. 

1900.-01.  Preparations  in  progress  for  begin- 
ning work,  01, 408. 

1901-03.  Dr.  practically  completed  except  for 
furnishing,  wiring,  etc.,  02, 1379. 

1903-03.  13,304.82  c.  y.  dr.  from  Double 
Bayou;  chan.  across  Hannas  Reef  dr.  to  7',  46'  to 
60'  w.;  snags,  etc.,  removed  from  Trinity  K.;  dr. 
Gen.  H.  M.  Robert  completed  and  put  in  commis- 
sion Aug.  6,  1902,  03,  1339. 

1903-04.  Log  jam  in  chan.  between  Brazos  B. 
and  Oyster  Creek  removed,  and  a  boom  constr.; 
2,200  c.  y.  dr.  by  U.  S.;  bulkhead  constr.  across  a 
break  in  canal  bank;  floating  plant  repaired,  04, 
1999. 

1904-05.  80,480  c.  y.  dr.  from  Double  Bayou; 
131,639  c.  y.  dr.  and  212  snags  and  part  of  old  bulk- 
head removed  from  Anahiiac  Chan.;  3,236'  Gal- 
veston and  Brazos  Canal  cleared  of  grass  and  logs 
and  8,000  c.  y.  silt  and  clay  removed;  repairs  made 
to  floating  plant,  05, 1602. 

PROJECTS.    (See  Appropriations.) 

The  proj.,  1899,  to  obtain  and  maintain  a  navi- 
gable chan.  4'  to  6'  d.  across  the  bars  at  the  mouths 
of  most  of  the  streams  and  bayous  along  the  Texas 
coast,  with  a  dr.  and  snagging  plant  owned  and 
operated  by  the  U.  S.,  99,  344. 

Recom.,  1906,  that  further  app.  be  dependent 
on  U,  S.  being  relieved  of  mainten.  of  br.  across 
Galveston  and  Brazos  Canal,  06,  421,  424. 

Act  1906  included  gaining  6'  chan.,  Trinity  B. 
to  Anahuac  Chan,  and  thence  to  mouth  of  Browns 
Pass;  cost,  $5,500,  05,  390. 

SURVEY. 

Cong,  docs.,  etc.,  relating  to  exs.,  suis.,  plans, 
etc.,  01,  408;  03,  337. 


Part  (b),  U-38 


Brazos  River  and  Galveston  Bay,  Tex.   (Chan- 
nel between.)^ 


COMMERCE. 

Description  of,  97, 1812, 1813. 

The  route  ex.,  1896,  a  regulator  of  freight  rates 
between  certain  Brazos  R.  points  and  Galveston, 
97, 1810. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  81, 204;  97,  298. 

In  charge: 

Maj.  S.  M.  Mansfield,  1881.    ».,  81, 1376. 

Maj.  A.  M.  Miller,  1897.    E.,  97, 1809. 

Assistants: 

W.  L.  Webb.    R.,  81, 1376. 

Lt.  W.  V.  Judson.    R.,  97, 1811. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 1377;  97, 1810. 

Part  of  the  route  ex.,  1896,  runs  through  a  canal 
of  the  Galveston  &  Brazos  Navigation  Co.,  which 
company,  under  its  charter  from  Texas,  collects  toll 
from  passing  craft,  97, 1810. 


PLANS. 

By  Maj.  Mansfield,  1880,  canal  about  ; 
4'  X  80';  est.,  $70,353,  81, 1376, 1379. 


;  m.  1 ., 


SURVEYS. 

Au.  act  Mar.  3, 1879,  81, 204. 
Ex.  au.  act  June  3,  1896;  made,  1896,  by  Maj. 
Miller  (R.  unfav.),'  97, 1809. 


1  The  funds  available  at  the  end  of  the  fiscal  year  1899  tor  Imp.  Brazos  R.,  Tex.,  chan.  in  West  Galveston 
B.,  and  Trinity  R.,  Tex.,  to  be  used  in  dr.  and  snagging  at  those  points  in  oouneotion  with  the  app.  of  1899, 
99  1970 

z'Sur.— R.,  Apr.  1, 1854;  est.,  $44,000.    (H.  D.  482, 55th,  2d.) 
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Part  (c),  U-38    Galveston  and  Brazos  Canal,  Tex. 


APPROPRIATIONS. 

1902,     *|39,307.66\-„  ,,.„ 
1905,       *28, 000. 00/"''  '*'"■ 

Total,      67,307.66 

COMMERCE. 

12,361 1.  carried  through  canal,  11,  587. 

No  appreciable  effect  on  rates;  apparently  only 
fishing  and  produce  craft;  4,903  boats  drawn 
through  br.  across  W.  Galveston  B.,  1912,  13,  708. 

ENGINEERS. 

Chief  of  Engineers.  R.,  02,  337;  03,  355;  04, 
374;  05,  390;  Oa,  420;  07,  442;  08,  465;  09,  487; 
10,549;  11,687;  13,708. 

In  cbatge: 

Capt.  C.  S.  EichS,  1903.    R.,  03, 1342. 

Capt.  Edgar  Jadwin,  1904-06.  R.,  04, 1999;  05, 
1502;  06, 1340. 

Capt.  John  C.  Oaies,  1907-09.  R.,  07, 1470;  08, 
1529*  09  1507. 

Mai.  G.  P.  Howell,  1910-11.  R.,  10,  1648;.  11, 
1794. 

Maj.  E.  I.  Brown,  1912-.    13, 2015. 

OPERATIONS. 

1903-03.  Canal  purchased  at  cost  of  $30,000, 
03, 1342. 

1903-04.  Log  jam  removed,  and  a  boom 
constr.  across  mouth  to  prevent  recurrence  of  jam; 
dr.  Pigmy  removed  2,200  c.  y.  of  material  and 
constr.  a  bulkhead  across  break  in  canal  bank,  04, 
1999. 

1904-05.  3,236'  of  canal  cleared  of  grass,  logs, 
etc.,  and  about  8,000  c.  y.  silt  and  clay  removed, 
05, 1502. 

1905-06.  138,658  c.  y.  removed  by  U.  S.  drs., 
eaving  the  canal  with  a  ruling  d.  of  3',  06, 1340. 


1906-07.  20,017  c.  y.  removed  by  U.  S.  drs.  in 
mainten.  work,  and  8,448  o.  y.  removed  by  dr. 
Capt  C.  W.  Howell  in  the  excavation  of  a  5'  chan., 
07, 1470. 

1907-08.  Dr.  Capt.  C.  W.  Bowell  removed 
166,406  c.  y.,  08, 1528. 

1908-09.  Dr.  Capt.  C.  W.  Howell  removed 
255,483  c.  y.;  canal  practically  completed  in  ac- 
cordance with  proj.  of  1907,  09, 1607. 

1909-10.  12  piling,  162  snags,  and  226  c.  y. 
mud  removed  by  derrick  barge  No.  1, 10, 1648. 

PHYSICAL  CHARACTERISTICS. 

Depths  in  canal,  13, 2015. 
At  1912,  chan.  36  m.  1.— 21  m.  in  W.  Galveston  B. 
and  16  m.  thence  to  Brazos  B.,  13, 708. 

PRIVATE  WORK. 

Canal  orig.  dr.  by  Galveston  &  Brazos  Navig. 
Co.  Orig.  cut  was  10  m.  (1851-1853),  6'  x  100'. 
SS.  145'-175'  1.  and  from  28'-30'  w.  used  canal, 
carrying  550-1,200  bales  of  cotton,  13,  708. 


PROJECTS. 

Act  June  13,  1902,  included  $30,000  for  purchase 
of  canal;  badly  obstr.  by  snags,  silt,  etc.,  03, 337. 

Of  Mar.  2,  1907,  lor  "Inland  Waterway  on  the 
Coast  of  Texas"  au.  5'  inland  waterway,  and  com- 
bines the  imp.  of  West  Galveston  B.  Chan,  and 
Galveston  and  Brazos  R.  Canal;  chan.  to  be  40'  w. ; 
est.,  $151,529,  and  $20,000  an.  mainten.,  07,  442,  443; 
08, 465. 


SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3, 1905;  made,  1906,  for 
inland  waterway  from  the  Eio  Grande  B„  "Tex., 
to  the  Mississippi  B.  at  Donaldsonville,  La.,>  07, 
451. 


Part(d),  U-38 


Galveston  and  Brazos  Canal,  Tex.   (Operating 
and  care.) 


APPROPEIATIONS.2 

1906,  $334.23,05,1.506. 
1,002.36,06,1342. 

599. 53,  07,  1471. 
1,981.55,08,1633. 

120. 00,  09,  1511. 

130. 00,  10,  1663. 

120.00,  11,1799. 

110.00,  13,2019. 


1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 

Total,  4,397.67 

ENGINEERS. 

Cblef  of  Engineers.  R.,  05,  392;  06,  421;  07, 
443;  08,  469;  09,  491;  10,  553;  11, 592;  13,  712. 

In  charge: 

Capt.  Edgar  Jadwin,  1905-06.  R.,  05, 1506;  06, 
1342. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 1471;  08, 
1533;  09, 1511. 


Maj.  G.  P.  Howell,  1910-11.    R.,  10,  1053;  11, 
1799. 
Maj.  E.  I.  Brown,  1912-.    R.,  13,  2019. 


OPERATIONS. 

1904-05.  Watchmen  were  placed  at  canal 
during  year  for  operating  drawbr.  and  tending  log 
boom  at  mouth,  0.5, 1506. 

1906-07.  Materials  purchased  and  piles  driven 
for  new  pivot  br.,  07, 1471. 

1907-08.  New  drawbr.  built  by  U .  S .  at  cost  of 
$1,776.6.5,  and  tiurned  over  to  county  of  Brazoria  in 
Sept.,  1907,  to  be  operated  and  maintained  by 
them  in  accordance  with  agreement;  watchmen 
stationed  at  canal  to  operate  temporary  pontoon 
br.  and  care  for  log  boom  at  entrance,  07, 1471;  08, 
1533. 

1908-13.  Boom  tender  stationed  at  mouth  of 
canal,  09, 1511;  10,1653;  11,1799;  13,2019. 


*  Allotment. 
1 H.  D.  640,  59th,  2d. 

2  Expend,  under  the  permanent-indefuiite  app.  acts  July  5,  1884,  and  Mar.  3,  1909,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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Part  (e),  U-38 


Brazos  Biver  and  Matagorda  Bay.     (Channel 
between.) ' 


APFBOPBIATIONS. 

1910,     $200, 000, 10,  1649. 
1912,         62,000,18,2016. 


Total,    262,000 

CONTKACTS. 

John  Jacobson,  dr.  2,166,800  0.  y.,  8.744;  and  lOi0 
„.  y.,  11, 1796. 

ENGINIiEBS. 

Chlel  ol  Engineers.    B.,  10, 650;  11,  588;  18, 
709. 

In  ebarge: 

Maj.  G.  P.  HoweU,  1910-11.    B.,  10,  1649;  11, 
1795. 
Maj.  Earl  I.  Brown,  1912-.    B.,  12, 2010. 


OPEBATIONS. 

1910-11.    3,250 0.  y.  dr.,  11, 1796. 
1911-18.    535,596  c.  y.  dr.,  18,  2016. 

PHTSICAIi  CHAEACTERISTICS. 

Land  along  route  of  this  waterway  marshy  with 
numerous  shallow  bayous,  lakes,  and  ponds;  eleva- 
tions along  line  do  not  exceed  5'  above  m.  1.  t,; 
total  1.  32  m.,  245  ni-  of  which  are  overland,  10, 550. 

PBOJECTS. 

Act  June  25,  1910,  contemplates  chan.  5'  x  40'; 
cost,  $400,000,  with  $15,000  an.  mainten.,2  10,  550. 

Act  July  25, 1912,  au.  $50,000  for  continuing  work 
by  dr.,  and  $12,000  lor  constr.  of  highway  brs.  at 
points  where  waterway  would  intersect  existing 
county  roads,  18,  709. 


Part  (f),  U-38    Aransas  Pass  to  Pass  Cavallo,  Tex. 


APPEOPKIATIONS. 

1907,  $25, 500,  07, 1472;  08, 1530. 

1908,  40,350,08,1530. 

1909,  *40,000,  09, 1508. 

Total,  105,850  ($106,851.45,    inol.    sales,     13, 
2017). 
COSIIVIEBCE. 

Imp.  has  had  no  effect  on  rates,  10, 551;  11, 589; 
18, 710.    Traffic,  1911, 1,497  t.,  18,  710. 

CONTRACTS. 

1907.  Bowers  Southern  Dredging  Co.,  dr., 
18.80  0.  y.,  p.  m.,  08, 1531. 

ENGIIVEEBS. 

Cblel  of  Engineers.  B.,  07,  444;  08,  466;  09, 
488;  10,560;  11,589;  18,710. 

In  charge: 

Capt.  J.  C.  Oakes,  1907-09.  B.,  07,  1472;  08, 
1530;  09, 1608. 

Maj.  G.  P.  Howell,  1910-11.  B,,  10,  1050;  11, 
1796. 

Maj.  K.  I.  Brown,  1912-.    B.,  18,  2017. 

OPERATIONS. 

1907-08.  18,022  c.  y.  excavated  to  prescribed 
cros,s  section  and  12,889.5  c.  y.  from  1'  below;  10,800 
1. 1.  actually  dr.,  08, 1530. 

1908-09.    138,031.8  o.  y .  excavated  to  prescribed 


cross  section  and  88,603.1  c.  y.  from  1'  below,  over 
distance  of  56,976 1.  f.;  25  beacons  erected  along  line 
ofcut,  09, 1508. 

1909-10.  28,716  c.  y.  redr.  from  shoal  across 
Mesquit  B.  to  6'  for  12,100';  sunken  barge  removed, 
10,  1650. 

1910-11.  U.  S.  dr.  Capt.  C.  W.  Howell  dr. 
through  shoals  bet.  m.  41  and  m.  30,  a  distance  of 
44,250 1.  f.,  removing  101,652  c.  y.,  11, 1796, 1797. 

1911-18.  U.  S.  dr.  Ca-pt.  C.  W.  HovfM  dr. 
through  shoals  bet.  m.  30  and  m.  0,  distance  of 
8,000  1.  f.,  removing  22,400  c.  y.,  and  obtaining  5'  x 
40',  18,  2017. 

PHYSICAL  CHABACTEBISTICS.3 

PRIVATE  WORK. 

This  chan.  orig.  developed  by  Texas  and  private 
interests;  old  U.  S.  mail  route,  Indianola  to  Corpus 
Christi,  07, 444. 

PRO.rECTS. 

An.  act  Mar.  2,  1907,  5'  x  40'  chan.,  Aransas  Pass 
to  Matagorda  B.;  63  m.;  est.,  $65,850,3  oS,  466. 

Act  July  25, 1912,  au.  Sec.  of  War  to  change  route 
of  chan.  to  pass  by  town  of  Port  O'Connor,  Tex., 
and  to  expend  available  funds  for  this  work,  13, 
710. 

SURVEYS. 

Pre.  ex.* 
Maps.* 


Part  (g),  U-38 


Bio  Grande  Biver,  Tex.,  to  Mississippi  Biver 
at  Donaldsonville,  La. 


ENGINEERS. 

Chief  of  Engineers. 


R.,  06,  430;  07,  451. 


BOARDS. 

BEKH,  on  Jan.  8, 1907,  gave  rehearing  onR.  on 
inland  waterway.  Corpus  Christi  and  the  Miss.  R. 
(unfav.  to  any  larger  expend,  "at  the  present 
time").    R.,  Cong.  Doc.  8,  59,  2d. 

In  charge.    Maj.  Edgar  Jadwin,  06,  411;   07, 


SURVEYS. 

Pre.  ex.  au.  act  Mar.  3,  1905,  of  inland  waterway 
from  Eio  Grande  E.,  TTex.,  to  Mississippi  R.  at 
Donaldsonville,  La.,  06,  430.  R.  by  Maj.  Jadwin, 
Dec.  14,  1906.— Aransas  Pass  to  Pass  Cavallo,  cost 
$65,850,  with  $10,000  an.  mainten.;  Brazos  B.  to 
Galveston,  cost  $141,628.80,  with  $20,000  an. 
mainten.;  Mermentau  E.  to  Mississippi  R.  through 
Bayou  Plaquemine,  cost  $289,292,  with  $20,000  an. 
mainten.,3  07,  461. 


*  Allotment. 

1  Waterway  to  Aransas  Bay— Ex.  R.  (unfav.),  Apr.  IS,  1853.     H.  D.  482,  55th,  2d. 

2  H.D.  Com.  3, 61st,  2d.  a  h.  D.  640, 59tfi, 2d.  <  H.  D.  336, 59th,  2d. 
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U-39 


OYSTER  CREEK,  TEX. 


APPROPRIATIONS. 

1910,  1**10,000,  10,1647. 

COMMERCE. 

rarm  products,  00,  2424. 

ENGINEERS. 

Chief  of  Engineers.  R.,  00,  396;  10,  547;  11, 
5S4;  18,706. 

In  charge: 

Capt.  C.  S.  Rich6, 1899-1900.    R.,  00,  2418,  2421. 
Maj.  G.  P.  Howell,  1910-11.    R.,  10,  1647;  11, 
1793. 
Maj.  E.  I.  Brown,  1912-.    R.,  18,  2014. 

Assistant.    S.M.Wilcox.    B.,  00,  2423. 

OPERATIONS. 

1910-11.  61,843  c.  y.  dr.,  making  a  new  clian. 
from  mouth  of  creek  in  the  Galveston-Brazos  R. 
Canal  for  10,070',  cutting  ofE  one  bend  and  forming 
Chan.  5'  x  40',  11, 1793. 

PnrSICAL  CHARACTERISTICS. 

Oyster  Creek  at  one  time  emptied  into  the  Gulf 
of  Mexico,  about  2  m.  ne.  of  Brazos  R.  entrance; 
now  empties  into  the  Galveston  and  Brazos  Canal, 


the  orig.  entrance  having  been  closed  by  a  barge 
sunk  across  the  creek  below  the  canal.  Creek  one 
of  the  adjacent  streams  referred  to  in  the  app.  of 
Mar.  3,  1899,  for  imp.  "Brazos  R.  between  Velasco 
and  Richmond,  West  Galveston  B.  Chan..  Double 
Bayou,  and  the  mouths  of  adjacent  streams,"  00, 
2419. 

Description  of,  00,  2423. 

June,  1911,  ruling  d.  in  dr.  chan.  was  4.4',  and 
above  end  of  said  chan.  3.7',  11, 1793. 

June  29, 1912,  niling  d.  in  dr.  chan.  was  1.5',  1 S, 
2014. 

PROJECTS. 

Capt.  Rich«  est.,  1900,  $65,000  and  the  purchase 
of  the  Galveston  and  Brazos  Canal  at  an  additional 
cost  of  $50,000,  to  make  the  imp.  as  a  part  of  an 
inland  light-draft  navigation  system,  00,  2422. 

Act  June  25,  1910,  added  this  work  to  the  proj. 
for  inip.  of  West  Galveston  B.  Chan,  and  other 
works;  it  is  proposed  to  secure  a  5'  chan.  in  the 
creek  by  the  aid  of  U.  S.  plant,  10, 647. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3,  1899;  made,  1899- 
1900,  by  Capt.  Rich^  (R.  fav.;  see  Projects),  00, 
2419,  2423. 


U-40 


BRAZOS  RIVER,  TEX. 


Part. 

Title. 

Period. 

Appropria- 

a 

Brazos  R 

1874-1906 
1899-1912 
1904-1912 
1900-1904 
1904-1912 

$168,750 
432,500 
225,000 
150,000 
700  000 

b 

c 

Brazos  R. — Velasco  to  Washington 

d 

Brazos  R.— Washington  to  Richmond 

e 

Brazos  R.— Washington  to  Waco 

Total 

1  676  250 

See  also  Inland  waterways  connecting  and  Brazos  R.  district  map. 


Part  (a),  U-40    Brazos  River,  Tex.     (Including  moutli.) 


APPROPRIATIONS. 


1880, 

3$40,000,  80, 1244. 

1881, 

3  40,000,81,1350. 

1882, 

8  60,000,  83,1462. 

1884, 

3  10,000,84,1310. 

1886, 

818,750,86,1328. 

1896, 

5,000,97,1808. 

1896, 

3  5,000,  97, 1816  (sur.). 

Total 

168,750 

COMMERCE. 

Description  of,  76,  936;  81,  1350;  93,  1895;  96, 
1838,  1839. 

Large  and  important,  Velasco  to  Richmond,  95, 
1838. 

Relating  to  works  of  Brazos  River  Channel  & 
Dock  Co.,  97, 1831. 

Board,  1896,  of  opinion  that  main  ten.  of  R.  mouth 
H.  was  of  sufficient  public  interest  to  justify  the 
US.  completing  works  of  Brazos  River  Channel  & 


Dock  Co.,  provided  company  would  dedicate  to 
the  public  one  m.  of  R.  front  lands  at  mouth;  also 
of  opinion  that  enhanced  value  of  property  of  the 
company, which  would  arise  from  the  U.S. taking 
charge  of  the  IT.  works,  would  be  sufficient  com- 
pensation for  their  transfer  to  the  U.  S.,  97, 1826. 

Between  Velasco  and  Richmond  about  15,435  t. 
an.,  99,  344. 

Letters  from  parties  interested  in  imp.  mouth  to 
city  of  Waco,  01 ,  1982. 

CONTRACTS.^ 

1881.  Kanters  &  Son,  j.  eonstr.  81,  1347. 
G.  L.  Long,  j.  eonstr.,  83, 1461. 

1883.  R.Moore,  j.  eonstr.,  83, 1087. 

1884.  F.  A.  Brock,  86, 1461. 

DEFENSE. 

Adaptability  as  a  naval  station,  79, 93S. 
Recora.  concerning,  by  Maj.  Howell,  79, 944,  915. 


*  Allotment. 

1  $1,978.88  trans,  to  Chocolate  Bayou,  11, 585. 

2  Velasco  H.,  Tex.— Ex.— R.  (fav.),  Sept.  30, 1853.    (H.  D.  482,  66th,  2d.) 

3  For  mouth  of  Brazos  R. 

*  Cost  of  works  of  the  Brazos  River  Channel  &  Dock  Co.,  97, 1822. 
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ENGINEERS. 

Chief  of  Engineers.  R.,  75, 79;  78, 8S;  79,  111, 
112;  80,  148;  81,  201,  1351;  88,  198;  83,  203;  84, 
21S;  86,  22S;  86,  225;  87,  191;  88,  175,  1293;  89, 
205;  91,  235;  93,  257;  95,  266;  96,  230;  97,  297, 
298;  98,  287;  99,  344;  00,  392;  01,  409,  411;  02, 
339;  03,  357;  04,  376;  05,  392;  06,  422. 

Boards: 

Permanent  B.  on  B.  and  H.  imp.  B.,  81, 13.52. 
(See  Projects.) 

Convened,  New  York,  Nov.  11,  1887,  to  report 
upon  imp.  of  mouth  of  the  Brazos  E.  R.,  88, 1299. 
(Cols.  Casey  and  Abbot,  Lt.  Col.  MoFarland,  and 
Maj.  King.) 

BE.,  under  instructions  from  Sec.  of  War,  Deo. 
2,  1896,  convened,  Velasco,  Tex.,  and  in  Washing- 
ton, D.  C,  to  ascertain  character  and  value  of  imp. 
made  at  R.  mouth  by  Brazos  River  Channel  & 
Dock  Co.  R.  (see  Commerce),  97,  1815.  (Col. 
H.  M.  Robert;  Civil  Engineer  R.  Moore,  St.  Louis, 
Mo.,  and  Stehman  Forney,  US.  Coast  and  Geodetic 
Sur.) 

In  charge! 

Maj.  C.  W.  Howell,  1874-80,  75,  79;  78,  82;  79, 
111.    R.,  75,  929,  937;  79,  938;  80, 146. 

Maj.  S.  M.  Mansfield,  1880-86.  R.,  80, 1242;  81, 
1347;  8S,  1460;  83,  1087;  84,  1309;  86,  1460;  86, 
1327. 

Maj.  O.  H.  Ernst,  1886-89.  R.,  87,  1427;  88, 
1291,  1294;  89, 1563. 

Maj.  A.  M.  Miller,  1893-97.  R.,  93,  1893;  95, 
1833,  1838;  97, 1808,  1816. 

Maj.  J.  B.  Quinn.  1898.    R.,  98, 1511. 

Capt.  C.  S.  Eich«,  1899-1903.  R.,  99, 1970;  00, 
2335;  01,  1951,  1975,  2009,  2011;  03,  1385;  03,  1342. 

Capt.  E.  Jadwin,  1904-06.  R.,  04, 2003;  05, 1507; 
06,1344. 

jVsslstsiifis  * 

R.  B.  Talfor,  76, 929;  79, 938.    R.,  75, 929. 

n.  C.  Ripley,  79, 938.    R.,  79,  939. 

J.  M.  Picton,  83, 1462. 

H.C.Ripley.    R.,  87, 1428. 

Lt.  W.  C.  Langfltt.    R.,  93, 1896. 

S.  W.  Campbell.    R.,  95, 1835. 

S.  M.  Wilcox.    R.,  95, 1840. 

Lt.  M.  L.  Walker,  02, 332. 

Capt.  G.  W.  Hoffman,  04, 366. 

LEGISLATION. 

Texas,  under  a  general  law,  sanctioned  organiza- 
tion of  the  Brazos  River  Channel  &  Dock  Co.,  with 
au.  to  extend  its  works  tor  imp.  of  the  R.  mouth 
as  far  inland  as  might  be  necessary  to  obtain  security 
from  storms,  etc.,  93, 1893;  97, 1818. 

Congress,  1888,  au.  company  to  construct,  own, 
and  operate  js.  and  other  similar  works  at  the  R. 
mouth,  and  to  charge  and  collect  tolls  therefor, 
subject  to  regulation,  provided  work  should  be 
satisfactorily  done  in  a  defined  period;  right  re- 
served to  purchase  works,  97, 1819. 

OBSTRUCTIONS. 

Bridges  obstr.  navigation,  75,  936. 
List  of  RR.  and  other  brs.  without  draws  be- 
tween Waco  and  Richmond,  95, 1833. 

OPERATIONS. 

1880-81.  Partial  constr.  of  742*  1.  f.  of  n.  chan. 
j.,  81, 1348. 

1881-88.    Work  on  n.  j.  in  progress,  83,  1461. 

1883-83.  Work  in  progress  on  n.  and  s.  is.. 
83,1088.  ■'   ' 

1884-85.  Work  in  progress  on  n.  j.,  86, 1461. 
N.  j.  partly  completed  throughout  2,433  1.  f.  S.  j 
foundation  course  laid  lor  700',  86, 1327. 

1904-05.  Dr.  at  various  places  by  snag  boat 
Capt.  C.  W.  Bowell,  05, 1507. 

1905-06.  25,953  c.  v.  dr.  by  snag  boat,  exhaust- 
ing the  balance  availaole  for  imp.  of  this  section 
under  old  proj.  of  1896,  06,  422,  1344.  [For  subse- 
quent details  of  imp.  of  Brazos  R.,  Tex.,  Velasco 
to  Richmond,  see  parts  (b),  and  (o). 

PHYSICAL  CHARACTERISTICS. 

Description  of,  75,  930,  931,  932,  933,  937,  940,  941, 
943,  944;  88, 1294;  93, 1894;  95, 1833;  97,  1817. 


List  of  obstr.,  75,  930,  931,  934. 

Current  observations,  75,  932,  937;  79,  042;  97, 
1837. 

Table  of  distances,  75, 933. 

"Littoral  currents,"  76,  937,  940;  97, 1839. 

Table  of  gauge  readings,  79,  941. 

Slight  tides  in  R.,  8 1, 1349, 1353. 

One  of  the  principal  Rs.  of  TexaS;  about  800  m.  1., 
flowing  through  its  central  and  agncultural  portion 
into  Gulf  of  Mexico  without  intervention  of  a  B., 
having  a  bar  at  the  mouth,  the  position  of  which 
was  considered,  1897,  to  be  as  variable  as  the  d. 
of  the  Chan,  through  it,  97,  1817.  Richmond,  102 
m.  from  the  mouth,  up  to  which  place  in  1892  navi- 
gation was  obstr.  by  snags,  etc.,  9.3,  1896.  Be- 
tween Waco  and  Richmond,  328  m.,  navigation 
obstr.,  1895,  by  ledges,  shoals,  and  RR.  and  other 
brs.  without  draws,  95,  1833.  From  Velasco  to 
Richmond,  89  m.,  R.  tortuous,  banks  varying  in 
height  from  9'  to  47',  and  obstr.  by  shoals,  snags, 
and  fall  of  IJ'  at  Bolivar  Landing,  95, 1838. 

Effect  of  works  of  imp.,  97, 1821. 

Tidal  observations  at  mouth,  97, 1836, 1839. 

Surface  slope  observations,  97, 1837. 

Changes  in  the  R.  banks  and  in  the  Gulf  shore 
line,  97, 1838. 

Mxjuth  to  city  of  Waco  obstr.  by'  Shoals;  locks 
and  dams  necessary;  description  of,  01,  2011. 

PLANS. 

By  Maj.  Howell,  1879,  for  H.  of  refuge  and  naval 
station;  w.  and  d.  chan.;  est.,  $12,052  to  $1,762,575, 
79,  944,  945.  For  a  basin  30'  x  500'  x  1,000';  est., 
$157,407,  79,  944,  945. 

PRIVATE     (STATE     AND     CORPORATE) 
WORK. 

Texas  expended,  1857-58,  $60,000.  in  an  imp.  of 
the  R.,  mouth  to  Washington,  255  m.,  75,  934. 
Imp.  insufficient,  75, 934. 

Imp.  of  mouth  carried  on  from  1888-90  by  the 
Brazos  River  Channel  &  Dock  Co.,  during  which 
time  2  straight  and  parallel  js.  built,  placed  660' 
apart,  center  to  center,  the  e.  one  being  4,708'  and 
the  w.  6,018'  1.;  wingdams  builtfrom  these  atinter- 
vals,  and  out  from  the  banks  for  about  5  m.  up- 
stream to  Velasco,  9^,  1893;  97,  1820,  1821.  His- 
tory of  the  company,  97, 1818. 

PROJECTS. 

By  Maj.  Howeh,  1872,  imp.  of  chan.  over  the  bar 
at  mouth  of  R.  by  means  of  2  converging  pile  js 
each  five^eighths  m.  1.  and  400'  apart  at  their  outer 
ends;  est.,  $286,484,  75, 938,  941;  80, 1243. 

Work  not  considered  susceptible  of  permanent 
completion,  80, 1244. 

By  Maj.  Mansfield,  1880,  parallel  js.  of  brush,  St., 
and  concrete;  direction  to  be  chosen  so  as  to  fix  the 
chan.  in  its  natural  position.  Approx.  1.  of  n  j 
3,600';  of  s.  j.,  4,350*;  est.,  $522,890.44,  81, 1349.  Re^ 
com.  by  BE.,  81,  1355.  Concurred  in  by  Chief  of 
F.ngineers,  and  approv.  by  Sec.  of  War,  81, 1352. 

In  1887  the  $140,833  expend,  had  not  resulted  in 
any  useful  effect  upon  lie  bar;  the  plan  for  imp 
to  receive  further  consideration,  87, 191. 

In  1887,  upon  consideration  of'  Maj.  Ernst's  re- 
port on  the  results  of  the  sur.  of  that  year,  the  BE 
reoom.  no  further  works  of  imp.  be  at  "present" 
attempted,  88, 1300. 

By  Maj.  Miller,  1895,  removing  obstr.  from  R. 
bet.  Velasco  and  Richmond;  est.,  $10,000,  and  an 
an.  expend,  of  $2,500  for  malnten.,  95, 1839. 

History  of  proj.  for  d.  entrance  to  R.,  97, 1818. 

See  Commerce. 

SURVEYS. 

Of  Brazos  R.  below  Waoo,  incl.  bar  at  its  mouth, 
by  R.  B.  Talfor,  1874,  75, 80,  929. 

Of  R.  from  a  point  8  m.  above  its  mouth  to  outer 
bar,  by  H.  C.  Ripley,  1878,  78,  86;  79,  111,  112. 
R.,  79, 939.  .      .       ,       , 

Of  mouth  of  Brazos  R.,  made,  1887,  by  Mai 
Ernst,  88, 1294.  .         .     j        j 

Ex.,  mouth  to  Richmond,  au.  act  July  13,  1892; 
made,  1892,  by  Maj.  Miller  (B.  fay.  to  limited  imp. ). 
93, 1893.  ' 

Ex.,  Waco  down  to  Richmond,  au.  act  Aug.  20, 
1894  (R.  unfav.);  the  same  act  also  au.  sui-.  Iiom, 
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Velasco  up  to  Richmond.  Both  were  made,  1895, 
by  Maj.  Miller  (see  Projects),  95, 1833, 1838. 

Investigation  of  the  character,  value,  etc.,  of  the 
mip.  made  at  the  mouth  by  the  Brazos  Elver 
Channel  &  Doclc  Co.,  au.  act  June  3,  1896;  made, 
1896-97,  by  BE.,  97,  1815.  Surs.  made  under 
direction  of  this  board  by  the  Coast  and  Geodetic 
Sur.,  which  detailed  to  that  work  II.  L.  Marindin. 
R.,  97,  1836.  Report  of  Civil  Engineer  Corthell, 
representing  the  company,  97, 1840. 

Ex.  and  sur.  au.  act  June  6,  1900,  with  view  to 
procuring  4',  5',  and  6'  made;  Bs.  by  Capt.  Rioh6, 


Aug.  29, 1900,  Dec.  22, 1900,  and  Jan.  30, 1901,  sub- 
mitted with  est.  of  t5,950,000  for  imp.  by  locks 
and  dams,  and  $225,000  an.  for  mainten.;  and  est. 
of  $3,725,000  for  imp.  by  open  Chan,  work  and  looks 
and  dams  combined,  and  $145,000  an.  for  mainten.,' 
01,  411,  1975,  2004,  2009. 

Maps:  95, 1844. 
Sketch  of  mouth,  75, 9.36. 
List  of  maps  relating  to  imp.  of  R.  mouth  (not 
printed),  97, 1834. 


Part  (b),  U-40 


APPBOPRIATIONS.2 


Brazos  River,  Tex.     (Mouth  of.) 


1899, 

$85,000,  99, 1969. 

1902, 

60,000,08,1386. 

1905, 

50,000,05,395. 

1906, 

87,600,06,1348. 

1907, 

35,000,  07, 1474. 

1911, 

100,000,  11,  1800. 

1912, 

25,000,  13,  2020. 

Total, 

8  432,500 

COMMERCE. 

Description  of,  05,  395;  06,  424, 1348;  11,  593. 

Very  little  C.  during  year,  08,  469. 

Only  vessels  using  chan.  are  fishing  schooners, 

10,  554. 

Some  efiect  on  ocean  freight  rates  on  competing 
lines  to  Galveston,  13,  714. 
During  1911,  3,063  t.,  valued  at  $769,678,  13,  714. 

CONTRACTS. 

1899.  C.  Clarke  &  Co.,  St.,  $2.69  and  $3.59  t.; 
logs  in  place,  20i|!  1.  f.  ($68,105),  00,  2333. 

1903.  Moore  &  Sieber,  repairing  js.  and  constr. 
cribs  and  spurs,  $3.14  t.  for  small  riprap,  $3.95  for 
large  riprap,  and  35$  1.  f.  for  logs  placed  in  cribs 
and  spurs  covering  all  necessary  fastenings  and 
brush,  03, 1345. 

1905.  Charles  Clarke  &  Co.,  repairing  js., 
$3.12 1.  for  small  riprap  and  $3.73  t.  for  large  riprap, 
06, 1348. 

1907.  Charles  Clarke  &  Co.,  j.  work,  9,000  t. 
riprap,  at  $3.68 1.  in  place  in  js.,  08, 1635. 

1911.  Bowers  Southern  JSredging  Co.,  dr. 
600,000c.  y.,  150 c.  y.,  13,2020. 

1913.  Charles  Clarke  &  Co.,  repairing  ne.  j.; 
prices  listed,  13, 2020. 

ENGINEERS. 

Chief  of  Engineers.  R.,  99,  343,  346;  00,  390, 
396;  01,  407;  03,  340;  03,  358;  04,  377;  05,  394; 
06,  424;  07,  446;  08,  469;  09,  492,  497;  10,  653; 

11,  592;  13,  713,  724 

Boards: 

Special,  convened  to  ex.  effect  of  storm  of  Sept.  8, 
1900,  on  js.  in  Brazos  R.;  est.  cost  of  completion  of 
existing  proj.  increased  $175,000  (amount  of  dam- 
age), 01, 412, 2022.  (Col.  H.  M.  Robert,  Maj.  H.  M. 
Adams,  Capt.  C.  S.  Rich4,*  and  Capt.  Edgar  Jad- 
win.) 

In  charge: 

Capt.  C.  S.  Richfi,  1899-1903.  R.,  99,  1969;  00, 
2332,  2426;  01, 1940;  03, 1386;  03, 1344. 

Col.  H.  M.  Robert.    R.,  99, 1977. 

Capt.  Edgar  Jadwin,  1904-06.  R.,  04,  2005;  06, 
1510;  06, 1348. 

Capt.  J.  C.  Oakes,  1907-09.  R.,  07,  1474;  08, 
1634;  00, 1511. 

Maj.  a.  P.  Howell,  1910-11.  R.,  10,  1654;  11, 
1799. 

Maj.  E.  1.  Brown,  1912-.    E.,  13, 2019. 


S.  W.  Campbell.    R.,  00,  2334;  01,  1943;  04, 
2007. 
E.  M.  Hartrick.    R.,  00,  2433. 
R.  B.  Talfor.    R.,  00,  2435;  01, 1943. 
Lt.  M.  L.  Walker,  01,  402. 

LEGAL  PROCEEDINGS. 

The  Brazos  River  Channel  &  Dock  Co.,  Apr.  25, 
1899,  transferred  to  the  U.  S.  js.  and  auxiliary  works, 
also  a  release  of  rights  and  privileges  conferred  upon 
t  by  its  charter  or  by  act  of  Aug.  9,  1898,  99, 1969. 

By  act  of  June  3,  1896,  it  would  seem  that  it  was 
unlawful  for  the  Senate  to  require  the  ex.  called  for 
Jan.  28, 1899,  99, 1977. 

OPERATIONS. 

1899-00.  Constr.  of  ne.  and  sw.  js.  in  progress, 
00,  2332. 

1900-01.  Work  on  js.  continued  until  hurri- 
cane of  Sept.  8, 1900,  01, 1941. 

1903-04.  75,107  1.  f.  of  logs,  and  2,890.86  t.  of 
riprap  placed  in  building  and  fill  of  119  cribs  on 
the  east  bank  from  station  O  of  ne.  j.  up  to  the 
Galveston-Brazos  Canal;  24,970  1.  f.  of  logs,  and 
406.10  t.  of  riprap  used  in  building  15  spurs  along 
the  right  bank  of  the  R.  in  the  big  bend  above 
lighthouse;  2,740.61 1.  riprap  used  in  repairing  shore 
end  of  ne.  j.  and  in  flUmg  some  of  the  worst  gaps 
between  station  12  and  stations  40  and  41,  04, 2007. 

1905-06.  3,878.44  t.  small  riprap  and  12,119.28 
t.  large  riprap  delivered  and  placed  between  sta- 
tions 11  and  13,  16  and  24,  and  27  and  44,  ne.  j., 
partially  completing  its  repairs,  06,  424, 1348. 

1906-07.  3,887.03  t.  of  small  riprap  placed; 
7,191.42 1.  large  riprap  delivered  and  placed  between 
stations  10  and  47,  ne.  j.,  and  station  38-1-86  and 
station  50  sw.  j.;  repairs  made  to  spur  dikes  in 
Big  Bend  above  lighthouse;  crib  dikes  on  n.  bank 
between  j.  and  entrance  to  Brazos  Canal  repaired, 
07,1474. 

1907-08.  11,255.02  t.  large  and  small  riprap 
delivered  and  placed,  9,140.56  t.  di.'stributed  over 
sw.  j.  and  2,114.46  t.  over  ne.  j.,  and  the  crib  dike 
running  on  n.bank  to  the  entranceof  Brazos  Canal; 
repairs  to  js.  are  practically  completed,  08, 1534. 

1911-13.  618,361  c.  y.  dr.;  2,323  t.  riprap 
placed  in  repairing  ne.  j.,  13,  2019. 

PHYSICAL  CHARACTERISTICS.  (See  Sur- 
veys.) 

Effects  of  storm  of  Sept.  8,  1900,  on  js.,  01, 1942. 

Depths  over  bar  and  below  js.  at  different  dates 
determined  by  Coast  and  Geodetic  Sur.,  etc.,  05, 
394. 

Range  of  tide,  1.77',  06,  425. 

Description  of,  07, 446. 

Minimum  d.  on  bar,  17'  at  m.  1.  w.,  08, 469. 

Erosion  of  R.  at  right  bank  vrith  tendency  to 
break  through  Jupiter  Cut;  action  for  prevention 
imperative,  09, 1511. 

Depth  on  bar  beyond  js.  18'  at  m.  1.  w.,  and  outer 
end  of  js.  to  the  wharf,  13',  11, 593. 


1 H.  D.  283  and  450,  56th,  2d. 

'  The  unexpended  balance  of  app.,  act  of  Aug.  5, 1886,  amounting  to  $16,651.57(see  Brazos  River),  reallotted 
Mar.  3, 1899, 00, 2332. 

» This  amount,  with  the $163,750,  under  the  head  of  Brazos  R.,  Tex.,  app.  for  mouth  of  Brazos  R.  between 
1880  and  1896,  makes  $696,260  the  total  of  app.  as  given  In  an.  report  for  1912. 

<  H.  D.  133, 66th,  2d. 


rSee  pp.  14-22  fori 
Lezplanatlons,  etc.J 


RIVER  AND   HARBOR  WORKS. 
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PEOJECTS. 

By  Col.  Robert,  1899,  tor  putting  the  existing  js. 
in  the  mouth  of  the  creek  in  a  fair  condition  to  pro- 
tect a  dr.  while  worlcing  in  the  chan.;  also  for  he- 
ginning  to  construct  spur  dikes  to  narrow  the  chan. 
between  the  is.,  and  tor  dr.  a  chan.  to  a  d.  of  18' 
m.  1.  t.,  and  150'  w.;  est.,  $250,000,  99,  1978;  00, 
2332 

Capt.  Rich6  est.,  1900,  it  would  cost  (1)  Jl,265,000 
to  extend  the  js.  J  m.;  (2)  $200,000  to  dr.  and  to  build 
a  system  of  spur  dikes  to  contract  the  chan.  to  440' 
between  js.,  with  $30,000  aimually  tor  maint«n.; 
(3)  $1,300,000  for  a  20'  chan.,  150'  w.,  by  j.  extension, 
spur  dikes,  and  dr.,  with  $30,000  an.  tor  malnten., 
or  $375,000  tor  dr.  alone, with  $40,000  an.  tor  mainten. , 
00,  2428. 

$175,000  added  to  proj.  est.  (See  Board  of  En- 
gineers.) 

By  act  June  13, 1902,  tor  remforcmg  shore  end  n. 
j.  to  render  unlikely  any  flanking,  and  filling  gaps 
In  j.,  0.3, 359. 

BERH.  recom.,  1909,  existing  proj.  should  be 
confined  to  maintaining  js.,  09,  492. 

SCB.VETS. 

Sur.  and  est.  tor  imp.  the  mouth  of  Brazos  E. 
near  Velasco,  Tex.,  with  all  information  for  con- 
tinuing the  work  done  by  the  Brazos  River  Chan- 
nel &  Dock  Co.,  or  otherwise,  with  probable  cost, 
ordered,  Jan.  28, 1899,  by  a  resolution  of  the  Senate 
of  the  United  States;  data  from  the  report  of  the 
BE.,  1896,  submitted,  1899,  by  Col.  Robert  (see 
Legal  proceedings;  Projects),  99, 1977. 


Ex.  and  sur.  of  mouth  of  Brazos  E.,  Tex.,  with 
est.  of  cost  of  (1)  extending  the  js.  i  m. ;  (2)  of  the  d. 
and  w.  of  chan.  to  be  obtained  by  such  extension; 
(3)  and  cost  of  obtaining  a  20'  chan.,  ISO'  wide,  or- 
dered by  ac  t  of  Mar.  3, 1899;  made,  1900,  under  dkeo- 
tion  of  Capt.  Eichfi  (see  Projects),  00,  2426. 

Descriptions  of  soundings,  triangulations,  levels, 
and  cross  sections,  00, 2436. 

Special  est.  of  storm  effect  of  1900  on  js.  (See 
Boards  of  Engineers.) 

Pre.  ex.  of  the  mouth  to  determine  what  further 
imp.,  if  any,  should  be  made  thereon,  ordered  by 
act  of  Mar.  2, 1907;  unfav.  K.  made  by  Capt.  Oakes, 
1908,1  09,  497. 

An  ex.  of  the  js.  was  made  to  ascertain  the  amotmt 
of  damage  caused  by  the  storm  of  July  21, 1909;  the 
js.  were  not  breached  but  suffered  the  loss  of  many 
cap  blocks  due  to  heavy  seas  and  drift;  est.  to  place 
js.  in  condition  they  were  before  storm,  $100,000, 
10, 1654. 

A  sur.  of  Bi^  Bend  of  the  Brazos  R.  was  made, 
with  an  est.  of  unp.  to  prevent  the  threatened  cut-off 
at  Jupiters  Cut,  10, 1654. 

R.  by  BERH.  Feb.  4,  1910,  req.  hy  R.  and  H. 
Com.  to  determine  if  any  further  imp.  is  necessary. 
Board  is  of  opinion  none  is  required." 

Ex.  with  view  to  preventing  a  cut-off  at  Jupiters 
Cut,  ordered  by  act  June  25,  1910;  made  and  R. 
dated  Sept.  7,  1910,  submitted  by  Maj.  Howell 
(untav.),s  13,  724. 

Maps.i    08, 1534;  09, 1512. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc. 
OS,  340;  03,358;  05,394;  06,425;  07,447;  11,592. 


Part  (c),  U-40    Brazos  River,  Tex. 

ington.) 


(Velasco  to  Old  Wash- 


APPROPRIATIONS. 

1905,  $25,000,05,1508. 

1907,  75,000,07,1485. 

lono  f*25,000,O9,  1536. 

laua,  \416,000,  09, 1535. 

1910,  45,000, 10,  1677. 

1911,  25,000,  11,  1826. 

1912,  15,000,18,2022. 

Total,  225,000 


COMMERCE. 

No  C.  on  this  portion  of  the  R.,  05, 394. 

Leading  articles  are  sugar,  molasses,  oil,  wood, 
and  provisions,  08,  481. 

Considerable  increase  in;  RR.  rates  Galveston  to 
Brazoria  350  100  lbs.,  water  rates  204  100  lbs.,  but 
agreement  between  Brazoria  and  RR.  prevents 
town  from  availing  itself  of  lower  rate,  10, 1677. 

No  C.  can  develop  until  stream  is  canalized,  11, 
1826. 

CONTRACTS. 

1905.  Sabine  Tram  Co.,  long  leaf  yellow  pine 
lumber,  5"  x8"  x24',$15perM  f.  b.  m.,  3"  x  12"  x  16', 
$15.50  per  M  1.  b.  m.,  05, 1508. 

1908.  Thos.  Benson,  lease  of  room,  $2.50  per 
month,  09, 1536. 

1909.  T.  L.  Smith,  lease  of  room,  $2.60  per 
month,  09,  1535.  M.  A.  Sweeney  Shipyard  & 
Foundry  Co.,  furnishing  and  delivering  complete 
snag  boat,  $28,490,  10, 1678. 

■  ENGINEERS. 

Chief  of  Engineers.  R.,  05,  393;  06,  422;  07, 
453;  08,  481;  09, 505;  10, 568;  11, 610;  12, 715. 

In  charge: 

Capt.  Edgar  Jadwin,  1905-06.  B.,  05, 1507;  06, 
1344. 


Capt.  W.  P.  Wooten,  1907-^)8.  B.,  07, 1485;  08, 
1554. 

Capt.  A.  E.  Waldron,  1909-10.  B.,  09, 1634;  10. 
1677. 

Capt.  T.  H.  Jackson,  1911-.    R.,  11, 1825. 

Maj.  E.  I.  Brown,  1912-.    B.,  13,  2021. 

^k  s  s  I  s  fj3.n.ff  s 
Chas.  Schuster.    B.,  05, 1509;  06, 1345. 
Capt.  G.  M.  Hoffman,  05,  381. 

OPERATIONS. 

1904-05.  Snag  boat  dipt.  C.  W.  Bowell  fitted 
with  dr.  bucket;  preliminary  snagging  of  entire 
reach  from  Old  Washington  to  Richmond;  two- 
thirds  of  js.  between  Hemstead  and  Richmond 
constr.;  orange-peel  bucket  trans,  to  bolster  Nava- 
sota;  1.  of  pile  and  bnish  dike  completed,  r.  blasted, 
and  clay  blasted  and  removed,  06, 1507-09. 

1905-06.  11  pile  and  brush  js.  and  3,100'  of  r.  js. 
constr.;  121,214  c.  y.  dr.;  total  cost  of  work  from 
commencement  given,  06, 1344. 

1906-07.  450  1.  I.  r.  j.  partly  completed;  448 
snags  and  other  obstr.  removed;  new  hull  placed  on 
snag  boat  Namsota,  and  plant  repaired;  3  drifts 
removed  from  near  the  St.  Louis,  Brownsville  & 
Mexico  RR.,  07, 1485. 

1907-08.  1,500*  of  brush  and  pile  j.  completed, 
and  928'  partly  completed;  7,219  snags  and  other 
obstr.  and  1  side  jam  removed;  80%  of  proj;  com- 
pleted, 08, 1554. 

1908-09.    6,886'  brush  and  pile  j.  completed, 
810'  of  which  was  new  j.  and  6,076'  replacing  por- 
tions of  old  js.;  obstr.  removed;  repairs  to  snag  boat . 
commenced,  09, 1634. 

1909-10.  Snagging  operations  continued  over 
32m.of  R.,  and  2,4661.  tofshoalsdr.,  10, 1677. 

1910-11.  Snag  boat  Waco  completed,  accepted 
and  commenced  snagging;  operations  detailed,  11, 
1826. 

1911-13.  Snags  and  obstr.  removed  from  R.; 
8,658  c.  y.  sand  dr.;  work  OA  raising  wrecked  snag 
boat  Nmasota  in  progress,  13,  2022. 


*  Allotment. 

1 H.  D.  1087, 60th,  2d. 

"  R.  and  H.  Com.  28, 61st,  2d. 


8  H.  D.  280, 62d,  2d. 

*  Trans,  from  Galveston  district  on  account  of  snag  boat 
Capt.  0.  W.  Bowell. 
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PHYSICAL  CHABACTEBISTICS. 

R.  subject  to  big  floods  and  oaring  banks,  OS, 
1508. 

Low  water  references  from  daily  gauge  readings 
by  U.  S.  Geol.  Sur.  at  Riolimond,  06, 1344. 

List  of  shoals  in  Brazos  E.,  00, 134^1347. 

This  section  of  R.  navigable  tor  light  draft  boats 
for  about  8  months  in  the  year ;  a  d .  of  4'  for  8  months 
in  the  year  has  been  obtained,  07,  453. 
•  Tidal  influence  extends  to  m.  35;  B.  has  small 
flow,  not  sufficient  to  give  good  navigable  d.,  11, 
1825, 1826. 

U.  S.  snag  boat  Navasota  sank;  machmery  bemg 
removed;  new  hull  to  be  built,  IS,  2021. 


PROJECTS. 

Act  Mar.  3,  1905,  au.  continuing  imp.  by  open 
Chan,  work  and  dike  constr.,  and  increased  area  of 
proj.  to  cover  R.  between  Velasco  and  Washing- 
ton," 05, 393. 

SURVEYS. 

Eeoonnoissanoe  made,  1904,  by  Capt.  Jadwin 
revealed  existence  of  more  shoals  than  given  by 
sur.  of  1901;  number  of  shoals  and  1.  of  same  given, 
05,1509.  .       ^    .        , 

Of  16  js.,  for  purpose  of  observmg  effect  on  chans., 
09, 1534. 

Bet.  mouth  and  Waco,'  01,  411,  1975,  2004,  2009. 
(See  Brazos  R.,  bet.  mouth  and  Waco.) 


Part  (d),  U-40    Brazos  River,  Tex.     (Richmond  to  Old  Wasli- 

ington.)^ 

ton  nearly  ready;  force  organized;  hull  of  snag  boat, 
pile-driver  boat,  office  boat,  mess  boat,  and  1  mate- 
rial barge  completed  and  launched,  03, 1343. 

1903-04.  Some  r.  removed;  about  3,000  snags 
taken  from  bed,  and  34,100  snags  and  trees  cut  up 
on  the  banks;  stem-wheel  steam  launch  completed; 
hull  of  self-propelling  sna"  boat  launched;  surs. 
commenced  for  constr.  of  dikes,  04, 377,  2005. 

PHYSICAL  CHARACTEKISTICS. 

R.  obstr.  by  shoals  and  rapids,  01, 2011. 

PROJECTS. 

Act  June  13, 1902,  au.  proj.  for  imp.  this  section  of 
R.  by  removing  snags,  etc.,  and  constr.  training 
walls  and  spur  dikes,  03,  339;i  est.,  $200,000,  03, 
357. 

SURVEYS. 

Ex.  and  sur.  au.  act  June  6, 1900,  mouth  to  Waco, 
with  view  to  providing  4',  5',  and  6';  Rs.  by  Capt. 
RicM,  Aug.  29,  Dec.  22,  1900,  and  Jan.  30,  1901. 
Est.  for  imp..:  By  locks  and  dams,  $5,950,000,  and 
$225,000  an.  for  mainten.;  by  open  chan.  wort  and 
locks  and  dams  combined,  $3,725,000,  and  $145,000 
an.  for  mainten.,8  01,  411, 1975,  2004, 2009. 

For  constr.  of  dikes,  04,  377. 


APPROPRIATIONS. 

1902,  $150,000,  03,  1385. 

COMMERCE. 

Letters  regarding  benefits  of  proposed  imp.  from 
interested  parties,  01, 1982. 

CONTRACTS. 

1904.    The  Charles  Barnes  Co.,  engines  ($3,350) 
and  boilers  ($3,120)  for  snag  boat,  04,  2004. 

ENGINEERS. 

Cbiet  o(  Engineers.    B.,  01,  411;  03,  339;  03, 
357;  04,  377. 

In  charge: 

Capt.  C.  S.  Rich^,  1901-03.    R.,  01,  1974,  2004, 
2011;  02, 1385;  03, 1343. 
Capt.  Edgar  Jadwin,  1904.    R.,  04,  2004. 

Assistants: 

F.  Oppikofer.    R.,  01,  2006. 
S.  Campbell.    R.,  01,  2014. 
Lt.  M.  L.  Walker,  03,  332. 
D.  A.  Watt.    R.,  04,  2005. 
Capt.  G.  M.  Hoffman,  04,  366. 

OPERATIONS. 

1903-03.    Plant  under  constr.  at  Old  Washing- 


Part  (e),  U-40    Brazos  River,  Tex.     (Old  Washington  to  Waco.) 


APPROPRIATIONS. 

1905, 

$75,000,05,392. 

1907, 

75,000,07,1484. 

1908, 

100,000,08,1553. 

1909, 

*75, 000,  09,1534. 

1909, 

50,000,  09, 1534 

1910, 

76,000,  10, 1676. 

1911, 

60,000,  11, 1824 

1912, 

200,000,13,2025. 

Total, 

,  700,000 

COMMERCE. 

Freight  on  roads  heavy  and  rates  high;  no  C.  of 
account  yet  developed,  07,  452, 1484. 

Imp.  of  this  portion  as  well  as  that  below  Old 
Washington  would  cause  reduction  in  rates  through- 
out contiguous  country,  09,-  504. 

CONTRACTS. 

1910.  Grainger  &  Co.,  furnishing  and  delivering 
iron  and  steel  at  Herrington,  Tex.,  $23,172;  unit 
prices  listed,  10, 1676. 


1911.  Independent  Bridge  Co.,  lock  valves,  2 
sets  steel  lock  gates  and  operating  gear;  unit  prices 
listed,  13,  2025. 

1913.  Chas.  Sigler,  constr.  RR.  from  Downs, 
Tex.,  to  site  of  Lock  and  Dam  No.  8,  unit  prices 
listed,  13,  2025. 

ENGINEERS. 

Chief  of  Engineers.  R.,  05,  392;  06,  422,  429; 
07,452;  08,479;  09,503;  10,567;  11,608;  13,716. 

In  charge: 

Capt.  Edgar  Jadwin,  1905-06.    R.,  06, 1343. 

Capt.  W.  P.  Wooten,  1907-08.  R.,  07, 1483;  08, 
1562. 

Capt.  A.  E.  Waldron,  1909-10.  R.,  09, 1533;  10, 
1676. 

Capt.  T.  H.  Jackson,  1911-.    R.,  11, 1823. 

Maj.  E.  I.  Brown,  1912-.    R.,  13, 2022. 

Assistant.    Capt.  G.  W.  Hoffman,  05, 381. 
LEGAL  PROCEEDINGS. 

Land  for  1  lock  at  Hidalgo  Falls  deeded  to  U.  S. 
and  jurisdiction  ceded  by  State  of  Texas,  06, 1343. 


*  Allotment. 

1  H.  D.  283,  56th,  2d. 


'  After  1904  continued  under  Brazos  R.,  Velasco  to  Old  Washington. 
»  H.  D.  283  and  450,  56th,  2d. 


rSee  pp.  14-22  for  T 
L  explanations,  etc. J 
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OPEBATIONS. 

1905-06.  Preparations  in  progress  for  com- 
mencing work  at  lock,  Hidalgo  Falls,  06, 1343. 

1906-07.  Excavation  made  for  land  wall  at 
Lock  and  Dam  No.  1,  Hidalgo  Palls,  and  90%  of 
concrete  placed;  filling  beliind  wall  partly  com- 
pleted and  upper  guide  crib  completed  except 
paving;  constr.  of  locktender's  dwelling  at  cost  of 
$3,038.37  completed,  but  building  was  completely 
destroyed  by  fire,  07,  1483,  1484.  Quantities  and 
cost  of  material  given,  07, 1434. 

1907-08.  Concrete  in  land  wall.  Lock  No.  1, 
Hidalgo  Falls,  filling  behind  wall,  excavation  for 
foundation  of  K.  wall  and  floor,  driving  round  and 
sheet  piles  for  foundation  of  K.  wall  and  floor,  and 
placing  concrete  in  lower  portion  of  R.  wall  com- 
pleted during  year,  08,  1662.  Principal  items  of 
work  given,  08, 1563. 

1908-09.  Constr.  of  R.  wall  and  floor  of  lock, 
filling  in  and  paving  behind  land  wall,  constr.  upper 
and  lower  cribs,  placing  bank  protection  above  lock, 
and  repairing  plant  completed  during  year,  09, 
1633.  Work  about  65%  completed,  09,604.  Prin- 
cipal items  of  work  given,  09, 1633. 

1909-10.  Abutment  completed  and  foundation 
piles  driven  for  dam  at  lock  and  dam,  Hidalgo 
Falls;  work  suspended  Apr.  1, 1910,  pending  arrival 
of  iron  and  steel;  principal  items  of  work  given,  10, 
1676.    Work  about  60%  completed,  10, 668. 

1910-11.  Iron  and  steel  for  lock  and  dam  at 
Hidalgo  Falls  delivered;  constr.  work  suspended 
Nov.  15, 1910;  condition  of  work  stated;  work  com- 
menced on  plans  for  Lock  and  Dam  No.  8, 11, 1823. 

1911-12.  Work  continued  on  weir  and  drift 
chute,  locktender's  dwelling  constr.,  and  sur.  made 
of  lock  site  at  Lock  and  Dam  No.  1;  work  about 
90%  completed,  IS,  2022.  Work  on  constr.  of  lock- 
tender's  dwelling,  ry.  spur  2.8  m.  1.,  assembling  of 
plant,  purchasing  of  material,  cofferdam  constr. 
and  driving  of  foundation  pUes  begun;  about  25% 
completed,  18, 2022. 

PHYSICAL  CHARACTERISTICS. 

From  Hidalgo  Falls  to  Waco  the  profile  of  E.  is 
an  alternating  series  of  steep  and  gentle  slopes,  ren- 


dering it  susceptible  of  effective  imp.  by  a  combina- 
tion of  locks  and  dams  with  open  chan.  work  bet., 
07,  452. 

Damage  by  flood  of  May,  1908,  described,  08, 1553. 

Gauge  readings  of  6'  or  more,  number  of  periods 
and  duration  at  Waco,  July  1, 1906,  to  June  30, 1911, 
11, 1824. 

PROJECTS. 

Provided  for  conditionally  by  act  of  Mar.  3, 1905, 
to  determine  whether  navigation  can  be  secured  at 
reasonable  cost  by  any  method  other  than  by  locks 
and  dams,  and  if  not  the  least  number  of  locks  and 
dams  that  will  furnish  such  navigation,  and  to  se- 
cure navigation  by  open  chan.  work  or  by  not  to 
exceed  9  locks  and  dams,  OS,  392. 

Expend,  of  funds  app.  in  1905  ($75,000)  au.  for 
constr.  of  land  wall  of  1  lock  at  Hidalgo  Falls,  06, 
421. 

Act  Jmie  25,  1910,  au.  constr.  of  Lock  and  Dam 
No.  8,  about  7  m.  below  Waco,  10,  567. 

Reference  to  proj.  au.  by  Congress,  proposed  work 
during  ensuing  year,  and  sites  most  fav.  for  future 
work,!  11,1824. 

Act  July  25, 1912,  app.  $200,000  for  Lock  and  Dam 
No.  8  and  2  addl.  locks,  13, 717. 

SURVEYS. 

Ex.  with  view  to  determining  whether  4  to  6 
months  navigation  could  be  secured  at  reasonable 
cost  by  any  method  other  than  by  locks  and  dams; 
B.  July  11, 1905,  by  Capt.  Jadwin;  plan  presented; 
est.,  $2,915,000,  with  $100,000  an.  mamten.  (not  con- 
sidered advisable  to  undertake  imp.  at  "present" 
time),' 06,  429. 

Sur.  made  to  show  exact  extent  of  damage  by 
excessive  flood  of  May,  1908,  08, 1553. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  with  view  to 
selection  of  sites  for  addl.  locks  and  dams  bet.  Old 
Washington  and  Waco,  made  and  approx.  loca- 
tions of  7  addl.  locks  and  dams  selected,  as  shown  in 
profile  on  sheet  printed  in  H.  I).;  Rs.  by  Capt. 
Waldron,  June  5, 1909,  and  Dec.  3, 1910,'  13, 723,  724. 

Maps.' 


SAN  BERNARD  RIVER,  TEX. 


U-45 

COMMERCE. 

Farm  products  the  principal  articles  of  C,  00, 
2445. 

ENGINEERS. 

Chief  ol  Engineers.  .  R.,  00,  396. 
In  charge.    Capt.  C.  S.  Eichd,  1899-1900.    R., 
00,  2438,  2440. 
Assistant.    S.  M.  Wilcox.    R.,  00,  2447. 

PHYSICAL  CHARACTERISTICS. 

San  Bernard  K.  empties  into  the  Gulf  of  Mexico 
about  10  m.  sw.  of  Brazos  R,  entrance,  00, 2439. 
Description  of,  00,  2445. 


PROJECTS. 

Capt.  Rich^  est.,  1899,  $270,000  to  make  the  imp. 
as  a  component  part  of  an  inland  light-draft  naviga- 
tion system,  00,  2441. 

SURVEY. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Capt.  Rich^  (R.  fav.;  see  Projects)  00,  2439, 
2440. 

Maps.    00, 2444. 


U-46 


CANEY  CREEK,  TEX. 


COMMERCE. 

Small,  and  no  increase  expected,  89, 1581. 
Farm  products  the  principal  articles  of  C,  00, 
2457. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89,  207;  00,  397. 

In  charge; 

Maj.  O.  H.  Ernst,  1888-89.    R.,  89, 1580. 
Capt.  C.  S.  Rich6,  1899-.    R.,  00,  24,53,  2465. 

Assistants: 

E.  B.  Tailor.    R.,  89, 1681. 

S.  M.  WUcox.    R.,  00,  2457. 


PHYSICAL  CHARACTERISTICS. 

Caney  Creek  at  one  time  emptied  into  the  Gulf  of 
Mexico;  now  empties  into  Matagorda  B.,  00,  2454 
Description  of,  00,  2157. 

PROJECTS. 

Capt.  Eichd  est.,  1900,  $20,000  to  make  the  imp. 
««.*  ?.^J„'  "'  """^  mland  light-draft  navigation  system, 
OO,  2466. 

SURVEYS. 

T,®^:  ?JJ-  ^*  ■^■"g-  111  1888;  made,  1889,  by  Mai. 
Ernst  (B.  unfav.),  89, 1580.  .     j        j 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1899-1900, 
by  Capt.  Eichfi  (R.  fav.;  see  Projects),  00,  2454, 
2455. 


>  H.  t>.  95, 62d,  1st. 


'  H.  D.  705,  59th,  1st. 
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u-« 


MATAGORDA  BAY,  TEX. 


ENGINEERS. 

Chief  of  Engineers.    B.,  06, 429. 

In  cbarge.    Capt.  Edgar  Jadwin,  06, 411. 


SUB  VET. 

Pre  ex.  au.  act  Mar.  3, 1905,  forchan.  to  Matagorda. 
B.,  Capt.  Jadwin,  Aug.  9, 19051  (unfav.),  06,  429. 


U-47(a)     ALLIGATOR  HEAD  HARBOR,  MATAGORDA  BAY, 

TEX. 


COMMEBCE. 

Unimportant,  00,  2464. 

ENGINEEBS. 

Cblef  of  Engineers.    E.,  00,397.  _ 

In  charge.    Capt.  C.  S.  RioM,  1899-1900.    R., 
00. 2462.  „     „, 

Assistant.    E.  M.  Hartrick.    B.,  00,  2465. 


PHYSICAL  CHABACTEBISTICS. 

Description  of;  Alligator  Head  on  mainland  at  the 
foot  or  w.  end  of  Matagorda  B.,  00,  2463. 

SUB  VET. 

Ex.  for  plans  and  est.  for  removal  of  bars  and  fur- 
nishing inlet  for  ocean-going  vessels,  au.  act  Mar.  3, 
1899;  made,  1899,  by  Capt.  RicM  (B.  unfav.),  00, 
2463. 


COLORADO  RIVER,  TEX. 


U-48 

APPBOPBIATION. 

1852, 120,000,  act  Aug.  30. 

COMMEBCE. 

Too  small  to  be  benefited  by  E.  imp.,  95, 1823; 
00,  2459. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  66,  7;  91,  235;  9S, 
266;  99,  346;  00,  397;  09,  497;  13,  724. 

In  charge: 

Ma}.  C.  J.  Allen.    E.,  91, 1939. 

Maj.  A.  M.  Miller,  1895.    B,,  95, 1821. 

Capt.  C.  S.  RicM,  1900-.    E.,  00,  2458,  2461. 

Capt.  J.  C.  Cakes,  1909.    09,  469. 

Lt.  Col.  L.  H.  Beacb,  1909.    09,  469. 

Maj.  E.  I.  Brown,  1912.    13, 688. 

Assistants: 

S.  M.  WUeox.    E.,  96, 1824. 

E.  M.  Hartrick.    E.,  00, 2460. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  between  mouth  and  Wharton; 
raft,  sand  bars,  sharp  bends,  and  snags,  95, 1822. 


Great  raft  in  K.,  91, 1939,  00, 2460.  "Raft"  situ- 
ated about  12  m.  from  mouth  of  R.;  reaJly  a  succes- 
sion of  rafts  covering  15  to  20  m.  of  R.,  00, 2462. 

SDEVETS. 

Ex.  for  removal  of  raft  at  the  mouth  au.  act  Sept. 
19, 1890;  made,  1891,  by  Maj.  Allen  (B.  unfav.),  91, 
1939. 

Ex.  from  mouth  to  Wharton,  Tex.,  au.  act  Aug. 
17, 1894;  made  by  Maj.  Miller  (E.  vmfav.),  96, 1821. 

Bx.  mouth  to  great  raft,  au.  act  Mar.  3, 1899;  made, 
1899,  by  Capt.  Richfi  (E.  unfav.),  00,  2459. 

Ex.  for  10'  canal,  100'  w.,  aroimd  the  raft  in  Colo- 
rado R.,  in  Matagorda  Coimty,  Tex.,  au.  act  Mar.  3, 
1899;  made,  1899,  by  Capt.  Eich6  (B.  unfav.),  00, 
2461. 

Ex.  and  sur.  au.  act  Mar.  2, 1907,  to  obtain  navi- 
gable Chan,  from  mouth  as  far  up  as  practicable; 
made,  1909  '  (E.  imfavj,  09,  497. 

Ex.  and  sur.  au.  act  Feb.  27, 1911,  to  gain  imp.  by 
locks  and  dams  (B.  to  come),  13, 724. 


U-53(a)     MATAGORDA  BAY  TO  PALACIOS,  TEX.     (Chan- 
nel.) 


ENGINEERS. 

Chief  of  Engineers.    E.,  08,  473. 
In  charge.    Capt.  J.  C.  Oakes,  08,  449. 

SUB  VET. 

Pre.  ex.  au.  act  Mar.  2, 1907,  of  Chan,  from  P?lacios 


through  Tres  Palaclos  B.  to  Matagorda  B.,  Tex. 
B.,  Capt.  Oakes,  Aug.  7, 1907  *  (unfav.),  08,  474. 

B.  by  BERH.,  Sept.  12,  1910,  reviewing  above 
E.  Board  is  still  of  opinion  it  would  not  be  advis- 
able to  imp.B 


U-54 


PILKINGTON  BAYOU,  TEX. 


ENGINEEBS. 

Chief  of  Engineers.    E.,  11, 598. 

In  charge.    Maj.  G.  P.  Howell,  11,  666. 


SUB  VET. 

Pre.  ex.  au.  act  June  26, 1910.    B.,by  Maj.  Howell, 
Aug.  26, 1910  6  (unfav.),  11, 598. 


1  H.  D.  164,  59th,  1st. 

8  Ex.— B.  (fav.),  Apr.  27, 1853. 

»  H.  D.  1211, 60th,  2d, 


(H.  D.  482,  55th,  2d.) 


»  H.  D.  448,  60th,  1st. 

e  R.  and  H.  Com.  53, 61st,  3d. 

•  H.  D.  10,  62d,  1st. 


rseepp.  14-22for"| 
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U-55 


TRES  PALACIOS  RIVER,  TEX. 


ENGINEERS. 

Chief  of  Engineers.    B.,  IS,  724. 
In  charge.   Maj.  G.  P.  Howell,  18,  f 


SUKVBT. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910  (B.  to  come), 
IS,  724. 


U-56(a)  MATAGORDA  BAY  TO  LAVACA  BAY,  TEX. 

nel  between.) 


(Chan- 


COMMERCE. 

Chlel  industry  is  shipping  of  fish  and  oysters; 
prospects  are  that  rice  will  become  leading  agricul- 
tural product,  04,  2016. 

ENGINEERS. 

Chief  of  Engineers.    B.,  04, 382.  . 

Boards.  BEEH.  concurs  in  DO.  B.  on  mad- 
visahility  ol  imp.,  04, 2018. 


In  charge.  Capt.  C.  S.  Rich«,  1904.  R.,  04, 
2015. 

SURVEY. 

Pre.  ex.  lor  ohan.  9'  x  100',  au.  act  June  13,  1902. 
R.,  Capt.  Rioh^,  June  17,  1903'  (untav.),  04,  382, 
2015. 


U-56(b)    PASS  CAVALLO  TO  PORT  LAVACA,  TEX.    (Chan- 
nel.) 


APPROPRIATIONS. 

1910,  510,000,  10,  1664. 

COMMEIiCE. 

In  1911,  734  t.,  13,  718. 

Imp.  has  had  no  effect  on  rates,  18, 718. 

CONTRACTS. 

1910.  Bowers  Southern  Dredging  Co.,  dr. 
through  Sands  Pt.  and  Gallinipper  Reefs,  24.7to.y., 
11, 1800. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  08,  474;  09,  497;  10, 

554;  11,  593;  18,  718. 

In  charge: 

Capt.  J.  C.  Oafces,  1908-10.    B.,  10, 1654. 
Maj.  G.  P.  Howell,  1911.    B.,  11, 1800. 
Maj.  E.  I.  Brown,  1912-.    B.,  18,  2026. 


OPEBATIONS. 

1910-11.  36,200c. y.  dr.,  malting chan. 7' x 80'; 
proj.  completed,  11, 1800. 

PHYSICAL  CHABACTEEISTICS. 

Max.  draft,  1912,  at  m.  1.  w.,  7',  18,  718. 
Variation  of  water  surface  about  1',  18,  718. 

PROJECTS. 

Act  June  26, 1910,  au.  chan.  7'  x  80'  to  Port  Lavaca; 
est.,  $10,000,  and  $2,600  an.  mainten.,'  10,  554. 

SUBVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907.  B.  by  Capt. 
Oakes,  Mar.  20  and  May  28, 1908;  est.,  S10,000,i  08, 
474;  09,  497. 

Maps.: 


U-58(a)     PASS  CAVALLO  HARBOR  AND  INLET.  = 


APPBOPBIATIONS. 

1876, 

$20,000,77,75. 

1878, 

25,000,78,84.. 

1879, 

25,000,  79,  111. 

1880, 

50,000,  80  1245. 

1881, 

60,000,  81, 1368. 

1882, 

60,000,  83,  1090. 

1884, 

50,000  84,1312. 

1886,. 

37,500,86,1330. 

Total, 

327,500 

COMMEBCE. 

Imp.  of  H.  not  warranted,  71,  632. 

4  vessels  wrecked  in  storm  of  18.54,  71,  631. 

CONTBACTS. 

1880.  R.  Kanters  &  Son,  j.  constr.,  81, 1356. 

1881.  G.  L.  Long,  j.  constr.,  88, 1463. 
1888.    A.  M.  Shannon  &  Co.,  j.  constr.,  83, 108 
1884.    A.  M.  Shannon,  j.  constr.,  86, 1463. 

DEFENSE. 

Fort  Esperanza  on  Matagorda  Isld.,  71,  531. 


ENGINEEBS. 

Chief  of  Engineers.  R.,  70,31,62;  71,66;  73, 
66;  74,  74;  77,  75;  78,  84;  79,  111;  80,  148;  81, 
202,204;  88,199,201;  83,204;  84,219;  8S,228;  86, 
226;  87, 191;  88, 175;  89,  205. 

Boards: 

Constituted,  S.  O.  No.  63,  C.  of  E.,  1879,  to  R. 
upon  imp.  of  Pass  Cavallo  Inlet  into  Matagorda  B. 
Ordered  to  convene  at  New  York  July  1,  1879,  79, 
928.  R.,  80, 1256-1280.  (Cols.  Tower  and  Newton 
and  Lt..Col.  Gilmore.) 

Convened,  New  York,  Nov.  11,  1887,  to  ex.  and 
B.  upon  the  advisability  of  continuing  further  imp. 
at  Pass  Cavallo.  R.,  88,  1299.  (Cols.  Casey  and 
Abbot,  Lt.  Col.  McFarland,  and  Maj.  King.) 

In  charge: 

Lt.  G.  B.  McClellan,  1863.    R.  (extract),  71,  632. 

Capt.  C.  W.  Howell,  1870-80.  B.,  71,  626;  74, 
760;  77,  469;  78,  613;  79,  921;  80,  146.  Reeom. 
that  expend,  of  the  app.  of  1876  be  suspended  until 
further  action  of  TJ.  S.;  approv.,  77,  469,  471. 


'  H.  D.  180,  68th.  2d. 
«H.D.  1082,  60th,  2d. 


>  Sur.— R.,  Apr.  18, 1853;  est.,  111,739.    (H.  D.  482,  66th,  2d). 
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Maj.  S.  M.  Mansfield,  1880-86.  E.,  80, 1244, 1256; 
81,  1366;  83,  14C3,  1493;  83,  1089;  84,  1310;  86, 
1462;  86, 1328. 

Maj.  O.  H.  Bmst,  1886-89.  B.,  87,  1429;  88, 
1301,  1302;  89, 1564. 


Assistants: 

Lt.  E.  A.  Woodruff. 


B.,  71, 531. 


H.  C.  Eipley.    E.,  74, 760;  79, 924. 
Capt.C.E.X.B.  Davis.    B.,  79,923. 
A.Cross.    E.,  79,925.      . 
J.  M.  Pioton.    E.,  88, 1494. 
H.  C.  Eipley.    E.,  83, 1465. 

OPEBATIONS. 

1880-81.  Partial  oonstr.  of  958  I.  i.  of  j.  on  s. 
side  of  Chan.,  81, 1357. 

1881-83.  Work  in  progress  over  1,325  1.  f.  of]., 
83,  1463,  1466. 

1883-83.  Fotmclation  course  extended  sea- 
ward 2,250',  83, 1089. 

1883-84.  Foundation  course  extended  1,723' 
seaward,  making  a  total  extension  of  5,253  1.  f.,  84, 
1311. 

1884-85.  7,158  0.  Y.  of  mattress  and  1,861 1.  of 
St.  placed  in  the  j.  to  increase  its  height,  85, 1463. 

1885-86.  4,027,636  c.  y.  of  mattress  and  1,131 
t.  of  St.  placed  in  the  work,  86, 1329. 

PHTSICAL,  CHAEACTEEISTICS. 

General,  71,  531,  532;  74,  761,  762,  764,  765;  79, 
924,  927;  80,  1257. 

PLANS. 

Bv  Capt.  Howell,  sheet  piling,  S36,a00,  77,  470. 
By  A.  Cross,  js.  to  guard  against  abrasion,  $45,800, 
79. 026. 


Bv  Maj.  Mansfield,  1881,  dr.  chan.  3'  x  100'  across 
the  bar  in  Matagorda  B .  in  front  of  inlet  to  St.  Marys 
Bayou;  est.,  $10,000,  83, 1494. 

PEOJECTS, 

By  Capt.  Howell,  1874,  gabionades  to  close  Eliza- 
beth and  Decrow  Chans.,  to  confine  current  to  the 
main  chan.,  scouring  to  deepen  it;;  est.,  $715,325, 
74,763,764;  77,469. 

The  BE.,  1879,  recom.  extending],  from  the  head 
of  Matagorda  Isld.  in  a  se.  direction,  and  the  constr. 
of  groins  and  transverse  js.  for  shore  protection,  to 
obtain  a  12'  ohan.  across  the  bar,  and  to  protect  the 
head  of  Matagorda  Isld.;  est.,  $1,039,280,  80, 1258- 
1260;  86, 1329;  87, 1430. 

In  1887,  in  view  of  the  failure  to  accomplish  the 
desired  result,  the  BE.  recom.  no  further  work  he 
imdertaken,  88, 1300. 

SUB  VETS. 

By  Lt.  Woodruff,  1870.    E.,  71,  531. 

By  H.  C.  Eipley,  1873.    E.,  74, 760. 

By  A.  Cross,  1878,  under  the  direction  of  Capt. 
Davis.  B.,  79,  '925.  Comparison  of  surs.  of  1873 
and  1878,  79, 924. 

Near  mouth  of  St.  Marys  Bayou,  au.  act  Mar.  3, 
1879,  81,  203;  made  by  Maj.  Mansfield,  1881,  83, 
1493. 

Comparison  of  sm'S.,.83, 1467. 

Of  Pass  Cavallo,  made,  1887,  by  Maj.  Ernst,  88, 
1302. 

Maps.    Of  Cavallo  Pass,  80, 1258;  85, 14C2. 


U-58  (b)     PASS 


CAVALLO    TO    PORT    O'CONIVOR,  TEX. 

(Channel.) 


ENGINEEES. 

Chiet  of  Engineers.    E.,  08,  474;  09,  497. 
In  charge.    Capt.  J.  C.  Oakes,  08,  449;  09,  497. 


SUE  VET. 

Pre.  ex.  and  sur.au.  act  Mar.  2, 1907.  B.  by  Capt. 
Oakes,  Apr.  7,  1908,  on  subject  of  estab.  a  H.' 
(unfav.),  OS,  474;  09,  497. 


U-61 


GUADALUPE  RIVER,  TEX. 


APPROPEIATIONS. 


1907, 
1908, 
1909, 
1909, 
1910, 
1912, 


$38, 829,  07, 1473. 

21,871,08,15.31. 

50,000,09,1509. 
*32,000,  09, 1609. 

60,000,  10,16.51. 

40,000,  13,2018. 


$232,720.55,     13, 


Total,  232,700  (incl.    misc., 
2018). 
COMMEECE. 

Unimportant,  75,  926,  927. 
Description  of,  95, 1827. 

Sugar  cane,  etc.,  will  be  moved  over  section  below 
Victoria,  recently  opened,  10,  551. 
1911,  6,000±t.,  13,2018. 
Imp.  has  had  no  eilect  on  rates.  13, 711. 

CONTBACTS. 

1907.  Bowers  Southern  Dredging  Co.,  dr., 
18.8«''  c.  y.,  09,  1509. 

1908.  Kmgslord  Foundry  &  Machine  Works, 
2  fuel  oil  tanks,  2  fresh  water  tanks  and  4  brass  deck 
screw  plates;  amount,  $895,  08, 1532. 

ENGINEEES. 

Chief  of  Engineers.  E.,  76,  79;  89,  207;  95, 
266;  04,381;  06,430;  07,443,444,451;  08,467;  09, 
489;  10,551;  11,589;  13,710,724. 


Boards.  BBEH.  reviewed,  July  29,  1903,  K.  of 
Capt.  Eichfi,  and  concurred  on  undesirability  of 
imp.,2  04,  2013. 

In  charee: 

Capt.  C.  W.  Howell,  76,  79.    E.,  76,  924. 

Maj.  O.  H.  Ernst,  1888.    E.,  89, 1577. 

Maj.  A.  M.  Miller,  1895.    E.,  95, 1826. 

Capt.  C.  S.  EiehS,  1904.    B.,  04,  2012. 

Capt.  Edgar  Jadwin,  1906-07.    06,  411;  07,  429. 

Capt.  J.  C.  Oakes,  1907-09.  B.,  07,  1473;  08, 
1531;  09,  1609. 

Maj.  G.  P.  Howell,  1910-11.  E.,  10,  1050;  11, 
1797. 

Maj.  E.  I.  Brown,  1912-.    E.,  13,  2017. 

Assistants: 

L.  M.  Lynch,  75,  924.    B.,  76,  925. 

E.  B.Talfor.    E.,  89, 1670. 

S.  M.  Wilcox.    E.,  95, 1828. 

Capt.  J.  C.  Oakes,  07,  429. 

LEGISLATION. 

Texas  offered  a  bonus  of  8  sections  of  land  for  every 
m.  of  E.  cleared,  75,  927. 

OPEBATIONS. 

1907-08.  Combined  dr.  and  snag  boat  com- 
pleted, and  snagging  and  dr.  begun  at  close  of  year, 
08, 1531. 


♦Allotment. 


'  H.  D.  1217,  60th,  2d. 


"  H.  D.  187,  58th,  2d. 
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1908-09.  145,983  0.  y.  dr.  under  contract  and 
63,065  c.  y.  by  TJ.  S.  dr.  and  snag  boat  Guadalupe; 
5,388  snags  removed,  09, 1509. 

1909-10.  43,142  0.  y.  dr.  under  contract,  com- 
pleting Chan,  into  mouth  of  E.;  9,300  c.  y.  dr.  and 
1,500  snags  and  2,300  trees  removed  by  U.  S.  dr.  and 
anae  boat  Giuidalupe;  19,000  snags  and  trees  removed 
by  U.  S.  derrick  barges  Nos.  1  and  2;  4,150  c.  y .  dr.  by 
derrick  barge  No.  1;  beacons  erected  to  markchan., 
10, 1651. 

1910-11.  12,946  snags  and  overhanging  trees 
removed,  and  50,575  c.  v.  dr.  by  U.  S.  derrick  barges 
Nos.  1  and  2,  11, 1797. 

1911-lS.  29,449  snags  and  overhanging  trees 
removed  by  U.  S.  snag  boat  Ouadalupe  and  derrick 
barges  Nos.  1  and  2;  112,883  c.  y.  dr.  by  U.  S.  dr. 
Capt.  C.  W.  Howdl,  12, 2017-18. 

PHTSICAIi  CHARACTERISTICS. 

Description  of,  75, 925-928;  89, 1579. 

Elevations,  7S,  925. 

Obstr.,  75, 926. 

Description  of,  mouth  to  Cuero:  About  62  m.  1., 
with  a  fall  of  6'  bet.  Cuero  and  Victoria;  contains 
about  10  shoals  with  many  overhanging  treps  and 
other  obstr.;  soft  bar  at  mouth;  crossed  by  5  brs., 
95, 1826. 

Bay  section:  Chan,  connects  mouth  of  Guadalupe 
H.  with  Chan,  from  Aransas  Pass  to  Pass  Cavallo, 
08, 467. 

Work  accomplished  has  been  very  beneficial,  18, 
711. 

R.  enters  San  Antonio  B.  16  m.  from  the  inland 
waterway  on  the  coast  of  Texas.  Its  w.  varies  from 
90'  at  m.,  increasing  to  140'  52  m.  above  mouth;  d. 
varies  from  less  than  3'  over  shoals  to  20'  at  bends. 


E.  formerly  navigable  to  Victoria  (52  m.),  but 
owing  to  rafts  navigation  in  recent  years  abandoned, 
IZ,  711. 

PLANS. 

By  Capt.  Howell,  1875,  removal  of  3  rafts;  est., 
$7,194,  75,  927,  928,  929. 

PROJECTS. 

Bay  section:  Navigable  waterway  6'  x  40';  est., 
{30,000.  River  section  to  Victoria,  Tex.:  Removal 
of  snags,  rafts,  etc.,  and  dr.  of  shoals  to  5';  est., 
t62,700  (Mar.  2,  1907,  for  inland  waterway  (q.  v.)- 
coast  of  Texas;  total  app.,  1133,829),  07,  443. 

SURVEYS. 

Ex.  by  L.  M.  Lynch  of  E.  below  Gonzales,  75, 
79  924 

fex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Ernst  (R.  unfav.),  89, 1677. 

Ex.  mouth  to  Cuero,  Tex.,  au.  act  Aug.  17, 1894; 
made,  1894,  by  Maj.  Miller  (B.  unfav.),  95,  1826. 

Pre.  ex.,  San  Antonio  B.  to  and  above  Victoria, 
au.  act  June  13, 1902.  R.,  Capt.  Rioh6,  May  28, 1903 
(unfav.),'  04, 381,  2012. 

Sur.  and  est.  of  cost  of  waterway,  Aransas  Pass  to 
and  up  Guadalupe  R.  to  Victoria,  and  from  Victoria 
to  Cuero,  au.  act  Mar.  3,  1906.  R.,  Maj.  Jadwin, 
June  14, 1906.  Several  plans  presented,  but  only  1, 
that  for  imp.  from  Aransas  Pass  to  Matagorda  B. 
(est.,  $73,800,  with  $10,000  an.  mainten.),  recom.,» 
06,  430;  07,  451. 

Pre.  ex.  and  sur.  au.  Feb.  27, 1911,  for  Guadalupe 
R.,  Tex.,  to  Victoria,  for  imp.  by  looks  and  dams 
(B.  to  come),  13, 724. 


U-64 


SAN  ANTONIO  RIVER,  TEX. 


AFFBOPRIATION. 

$1,500,  Aug.  30, 1852  (sur.). 


SURVEY. 

R.  Aug. .31, 1853;  est.  $19,300.  (H.  D.  482, 55th,  2d.) 


U-67 


ARANSAS  PASS,  TEX. 


Note.— Aransas  Pass  leads  from  Gulf  of  Mexico  to  B.  behind  the  front  coast  into  which  Nueces  R.  flows. 
Corpus  Christi  is  near  the  mouth  of  the  latter  stream  and  is  on  the  back  B.  To  the  n.  is  a  more  or  less  open 
back  coast  Chan.,  leading  in  the  direction  of  Pass  Cavallo.    To  the  s.  this  Chan,  leads  into  Laguna  Madre. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Aransas  B.,  H.,  and  Pass         .    . 

1870-1912 
1910-1912 

$2,278,750 
375,000 

b 

Total 

2,663,750 

Part  (a),  U-67    Aransas  Bay,  Harbor,  and  Pass,  Tex.' 


APPROPRIATIONS. 

1879, 

$35,000,79,111. 

1880, 

65,000,80,1247. 

1881, 

80,000,81,1359. 

1882, 

100,000,83,1471. 

1884, 

100,000,84,1316. 

•1886, 

101,250,86,1333. 

1888, 

100,000,88,1308. 

1897, 

<5,000,aotJune4, 1897. 

1899, 

60,000,99,1972. 

1902, 

260,000,  03, 1387. 

1905, 
1906, 
1907, 
1908, 

1909, 

1910, 
1911, 


$100,000,05,1512. 
100,000,06,1349. 
200,000,07,1476. 
200,000,08,1536. 
100,000j„„  ,-„ 

90,000/""'  ^°"- 
217,500\.n  ,„„ 
360,000/''"'^°°°- 

25,000,  11, 1802. 


Total,  2,278,760  ($2,278,769.90,  incl.  sales,  13, 


» H.  D.  187, 68th,  2d. 
a  H.  D.  336,  59th,  2d. 


'  Ex.— B.  (unfav.),  Apr.  18, 1853.    (H.  D.  482, 56th,  2d.) 

i  For  Board  to  ascertam  character  and  value  of  imp,  of  Aransas  Pass  Harbor  Co, 

30462°— H.  Doc.  740,  63-2 49 
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COMMUBCE. 

Important,  71,  531;  79, 933,  936. 
Trade  of  Corpus  Christi,  89, 1567. 
Description  of,  98, 1631, 1549. 
See  Projects. 

No  permanent  imp.  in  rates,  10,  556. 
Traffic,  1911,  8,880 1.    State  of  Texas  expected  to 
eSect  rate  reduction,  12, 720. 

CONTRACTS. 

1881.  P.  Bruimer,  brusli,  $3.35  cord;  83, 1469; 
C.  M.  Holdin,  St.,  83, 1469. 

1883.  A.  M.  Shannon  &  Co.,  brush,  12.60;  St., 
$5.60  c.  y.,  83, 1092. 

1884.  A.  M.  Shannon  &  Co.,  brush,  $2.60;  St., 
$4.40  c.  y.,  86, 1466. 

1887.  A.  M.  Shannon  &  Co.,  riprap,  $2.95  c.  y., 
88, 1308. 

1888.  Charles  Clarke  &  Co.,  nprap,  $2.99  c.  y., 
89, 1565. 

1899.  C.  Clarke  &  Co.,  dr.,  45$  and  80*  c.  y. 
($53,750),  00,  2337. 

1900.  Charles  Clarke  &  Co.,  dr.,  45*  and  80* 
c.  y.;  contract  terminated  by  supple,  articles  of 
agreement,  01, 1953.  Charles  Clarke  &  Co.,  repair- 
ing n.  or  curved  j. ,  about  24,500 1.  st. ,  $3.25 1. ;  Judge 
Adv.  Gen.  decided  contract  illegal;  it  was  not 
approv.,  01, 1953. 

1901.  CharlesClark6&Co.,repairing).:  Riprap 
in  place,  $3.30  t.;  large  blocks  in  place,  $3.95  t.,  03, 
1387. 

1903.  H.  C.  Eipley,  j.  constr.:  Small  riprap, 
$3.75 1.;  large  riprap,  $4.25  and  $4.60 1.;  large  blocks, 
$5.10  t.,  03, 1346.  Moore  &  Sieber,  removing  part 
of  old  US.  i.,  $46,000,  03, 1346. 

1905.  Charles  Clarke  &  Co.,  j.  work:  Small 
riprap,  $3.46;  large  riprap,  $3.89;  large  blocks,  $4.48 
t.,  06, 1349. 

1908.  David  M.  Picton,  j.  constr.:  80,000 1.  rip- 
rap, at  $3.50  t.;  23,000  t.  crest  St.,  at  $4.37  t.j  10,000 
1.  f.  trestle  and  track,  at  $6.35 1.  f.;  12,000 1. 1,  trans, 
wharves,  at  $2.10 1.  f.,  08, 1636. 

1909.  David  M.  Pieton  &  Co.,  j.  constr.:  82,600 
t.  riprap,  at  $3.08  t.;  18,500  t.  crest  St.,  at  $4.09  t.; 
2,70(f  1.  f.  trestle,  at  $7.50 1. 1.;  repairs  to  n.  j.,  15,000 1. 
riprap,  at  $2.81  t.;  1,000  t.  cap  blocks,  at  $3.93  t.; 
s.  j.  across  isld.,  6,700  t.  riprap,  at  $2.70  t.;  1,700 1. 1, 
trestle,  at  $4.30 1.  f.,  09, 1514. 

1910.  David  M.  Pioton  &  Co.,  st.  work  on  n. 
and  s.  js.,  quantities  and  unit  prices  given,  11, 1803. 

ENGINEERS. 

Cblet  ot  Engineers.  R.,  70, 31, 62;  71,66;  78, 
85;  79,  111,  112;  80, 149;  81, 202;  88, 199;  83,  204; 
84,219;  85,229;  86,226;  87,191;  88,175;  89,205; 
90,185;  91,235;  98,289;  99,344,345;  00,392;  01, 
409;  03,341;  0.3,369;  04,379;  05,395;  06,425;  07, 
447;  08,  470;  09,  493;  10,  555;  11,  594;  13,  718. 

Boards: 

Ordered  to  convene.  New  York,  July  1, 1879,  79, 
928;  by  S.  O.  No.  63,  O.  C.  ot  E.,  1879  (see  Projects), 
80, 1254. 

Convened,  New  York,  July  19, 1887,  to  report  upon 
imp.  of  Aransas  Pass.  R.,  88, 1318.  (Cols.  Casey, 
Abbot,  and  Cralghill;  Lt.  Cols.  Houston  and  McFar- 
land,  and  Maj.  King.) 

Convened,  S.  0, 145,  dated  A.  G.  O.,  June 23, 1897, 
at  city  of  Araosas  Pass,  Tex.,  on  July  20,  1897,  and 
at  Tarpon  and  Corpus  Christi,  Tex.,  on  other  dates, 
to  ascertain  the  character  and  value  of  imp.  made  at 
the  pass  by  the  Aransas  Pass  Harbor  Co.  R.,  98, 
1527.  ?Col.  H.  M.  Robert,  Maj.  Wm.  T.  Rossell, 
Capt.  John  Biddle.) 

Constituted  by  S.  O.  No.  145,  dated  June  23, 1897, 
convened.  New  York  City,  Oct.  7,  1898,  by  S.  O. 
No.  24,  dated  Oct.  1,  1898  (see  Surveys).  R.,  99, 
1974.    (Col.  H.  M.  Robert  and  Maj.  W.  T.  Rossell.) 

In  charge: 

Maj.  C.  W.  Howell,  1871-79.    R.,  71, 626;  79,928. 

Maj.  S.  M.  Mansfield,  1880-86.  R.,  80, 1246;  81, 
1358;  83,  1469;  S3,  1091;  84,  1312;  85,  14G4;  86, 
1330. 

Maj.  O.  H.  Ernst,  1886-90.  R.,  87,  1431;  88, 
1307, 13)2;  89, 1564. 

Maj.  C.  J.  Allen,  1890-91.    R.,  90, 1810;  91, 1942. 

Maj.  J.  B.  Quinn,  1898.    R.,  98,  l.'>27. 


Capt.  C.  S.  Richfi,  1899-1903.  R.,  99, 1972,  1973; 
00, 2336;  01, 1962;  03, 1386;  03, 1345. 

Capt.  fedgar  Jadwia,  1904-06.  R.,  04,  2007,  06, 
1610;  06, 1348. 

Capt.  John  C.  Oakes,  1907-09.  R.,  07, 1475;  08, 
1535;  09, 1612. 

Maj.  G.  P.  Howell,  1910-11.  R.,  10,  1G55;  11, 
1801. 

Maj.  E.  I.  Brown,  19I2-.    B.,  13,  2027. 

Assistants: 

Lt.  E.  A.  Woodruff;  71,  66.    B.,  71,  626. 

H.  C.  Collins,  R.,  79,  934. 

H.  S.  Douglas  and  W.  H.  Hoffman;  79, 934. 

T.S.Sedgwick.    R.,  80, 1247. 

W.L.Webb.    R.,  83, 1472. 

J.  E.  Savage.    B.,  88, 1308. 

G.  Bagnall.    R.,  89, 1566. 

R.  B.  Talfor.    R.,  00, 2337;  01, 1964. 

F.  Oppikoter.    B.,  03, 1388;  04, 2009. 

S.  M.  Wilcox.    R.,  06, 1512. 

ESTIMATES.    (See  also  Plans  and  Projects.) 
By  Lt.  Woodruff,  for  cost  of  1st  plan,  $31,794.48; 

2d,  $49,500;  3d,  $688,355.25;  4th,  $99,000;  Sth,  $31,- 

293.90,  71,  629,  530. 
By  Maj.  Howell,  for  cost  of  1st  plan,  $60,405;  2d, 

$126,440;  3d,  $11,748;  4th,  $2,000;  5th,  $30,666.60;  6th, 

$31,123.40;   7th,  $167,222.10;  Sth,  $198,888.75;  79, 

932, 933. 

LEGAL  PROCEEDINGS. 

About  168  acres  on  Mustang  Isld.  and  about  100 
acres  on  S  t.  Josephs  Isld.  deeded  to  the  U.  S .  lor  mili- 
tary reservation  under  au.  Congress,  08, 1535. 

LEGISLATION. 

Charter  of  the  Aransas  Pass  Harbor  Co.,  98, 1553. 
Acts  of  Congress  under  which  the  company  oper- 
ated, 98, 1554,  1556. 

Aransas  Pass  Harbor  Co.,  1899,  released  and  sur- 
rendered all  rights  and  privileges  granted  to  it  in 
Aransas  H.  by  Congress;  also  the  js.  in  said  H.,  99, 
1972. 

OPERATIONS. 

1879-80.  Preliminary  work  in  progress,  80, 
1246. 

1880-81.  Work  done  with  hired  labor  and 
open-market  purchases;  constructing  groin  js.  for 
protecting  Mustang  Isld.  and  the  s.  chan.  j.,  81, 202, 
1361. 

1881-83.  Constr.  js.  with  hired  labor,  83, 1469; 
successful  work  done,  83, 199, 1470, 1474. 

1883-83.  Extending  s.  j.,  1,200 1.  f.,  with  15,476 
c.  y.  brash  and  3,474 1.  of  st.,  83, 1092. 

1883-84.  Extending  j.  to  3,900';  10,686  c.  y. 
brush  and  2,940  c.  y.  st.  used;  chan,  lOJ'  d.  m.  1.  w. 
over  bar,  84, 219, 1314. 

1884-86.  Extending  j.  seaward,  and  raising 
heightwith23,017c.  y.  of  brush  mattress  and  4,626 1. 
of  St.;  building  superstr.  with  hired  labor,  over 
work  previously  completed;  chan.  11'  m.  1.  w.  ob- 
tained over  bar,  85, 1466. 

1886-86.  With  hired  labor,  repairs  made  to 
outer  end  of  s.  j.,  and  trees  planted  on  St.  Josephs 
Isld.,  86, 1332. 

1886-87.    Protective workin progress,  87,1432. 

1887-88.  Protective  work  continued;  27,825 
c.  y.  riprap  laid  protecting  1,895 1.  f .  of  bank;  414,982 
s.  f .  of  slope  covered;  480 1. 1.  ot  spur  dike  built,  88, 
1311. 

1888-89.  15,988  0.  y.  riprap  placed  in  protective 
work,  coverhig  278,531  s.  t.  of  slope;  205 1.  f.  of  spur 
built,  89, 1565. 

1889-90.  Repairs  to  revet,  at  head  of  Mustang 
Isld.,  90, 1811. 

1901-03.  11,534.76  t.  riprap  and  10,737.11  t. 
blocks  placed,  completing  1,300'  of  j.,  03, 1387. 

1903-04.  20,843.71  CsmaU  riprap,  14,460.52  t. 
large  riprap,  and  809.31 1.  large  blocks  placed  in  j.; 
part  of  old  U.  S.  j.  removed,  04, 2009. 

1904-05.  10,751.33  t.  St.  placed  m  j.,  05, 1611, 
1513. 

1906-06.    50,332.26 1.  st.  placed  in  n.  j. ,  06, 1348. 

1906-07.  Rock  lump  removed  from  chan.,  07, 
1475. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 
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1907-08.  Trans,  wharf  and  3,181'  trestle  and 
tracli;  built,  08, 1535. 

1908-09.  Trestle  and  track  extended  253', 
55,080.16 1.  riprap  and  5,303.36  t.  crest  st.  placed  in 
n.  j.;  514'  trans,  wharf  and  3,862'  trestle  built,  and 
45,155.35 1.  riprap  and  4,707 1.  crest  st.  placed  in  s.  j., 
09, 1513. 

1909-10.  31,289  t.  riprap  placed  in  repairs  to 
n.  j.;  trestle  and  track  on  s.  j.  extended  2,638',  and 
88,164  t.  riprap  and  8,969  t.  crest  st.  placed  in  j.; 
1,414'  trestle  and  track  built  and  6,410  t.  riprap 
placed  in  constr.  of  1,000'  spur  to  s.  j.,  10, 1655. 

1910-11.  20,684.70  t.  riprap  placed  in  n.  i.  for 
1,375',  j.  rebuilt  to  5'  above  m.  1.  w.  and  crest  blocks 
replaced;  15,997.40  t.  riprap  placed  in  s.  j.  for  765', 
j.  built  to  5'  above  m.  T  w.,  and  2,870.85 1.  crest  st. 
placed,  11,  1801.  U.  S.  snag  boat  Guadalupe  re- 
moved 660'  of  outer  end  of  Nelson  Jetty,  11, 1802. 

1911-13.  U.  S.  dr.  Gen.  C.  B.  Comstock  re- 
moved 381,302  c.  y.  from  Chan.,  at  operating  cost  of 
8.35211;  c.  y.  and  total  cost  of  13.974$  c.  y.;  U.  S.  snag 
boat  Guadalupe  dynamited  1,070 1.  f.  of  outer  end  of 
Mansfield  Jetty,  sinking  the  rock  to  from  26'  to  30' 
below  water  surface,  and  afterwards  drove  piling 
for  mooring  posts,  IS,  2027. 

FHYSICAI.  CHABACTERISTICS. 

General,  71,  527  at  seq.;  79, 929,  934  et  seq.;  80, 
1254;  81, 1360;  98, 1629. 

Kate  of  movement  of  bar,  87, 1431. 

Tidal  basin  and  volume  of  tidal  prism  at  Aransas 
Pass;  d.,  surface,  w.,  and  areas  of  cross  sections,  88, 
1316. 

Description  of,  Aransas  B.,  91, 1942. 

Table  showing  variations  of  d.,  w.,  and  cross  sec- 
tions of  the  pass,  98, 1530. 

Table  indicating  that  since  the  building  of  the  j. 
the  position  of  the  chan.  apparently  more  constant 
and  the  w.  across  bar  lessened,  98, 1540. 

Old  U.  S.  js.  found,  1901,  not  to  be  obstr.  to  scour. 
See  acts  of  Congress,  etc.,  01, 1952. 

Current  measurements,  04, 2007. 

Details  of,  10,  555;  11,  594,  1801,  1802;  13,  718, 
719,  2027. 

Last  sur.  showed  chan.  20'  x  340'  w.  end  of  js.  to 
near  Station  C,  thence  chan.  20'  and  250'  to  300'  w. 
of  Station  C,  and  20'x  250' w.  for  remainder  of  imp., 
13,  720. 

PLANS.    (See  Estimates,  Private  work,  and  Proj- 
ects.) 

By  Lt.  Woodruff:  (1)  For  groins  of  pile  work, 
normal  to  shore  line;  (2)  for  a  system  ofriprap  js.; 
(3)  for  canal  from  mouth  of  Turtle  Cove  to  Corpus 
Christi  B.  4  m.  1.,  10'  x  150';  (4)  for  system  of  rip- 
raping,  building  triangular  prisms  of  palm,  pal- 
metto, or  mangrovet  rom  Turtle  Cove  to  Gulf  coast 
line;  (5)  for  revet,  or  j.  on  n.  side  of  entrance  to  the 
canal  10'  x  1,400',  71,  629,  530. 

By  Maj.  Howell:  (1)  For  deepening  chan.  across 
outer  bar  of  Aransas  Pass;  (2)  protection  of  head 
of  Mustang  Island;  (3)  closing  Corpus  Christi  Pass 
by  adam;  (4)  prevention  of  drifting  of  sand  off  from 
the  lower  portions  of  the  pass;  (5)  dr.  chan.  in  Ar- 
ansas Pass  to  10'  X  100';  (7)  and  (8)  d.  other  chans. 
than  the  one  already  in  use;  79,  930,  931. 

PRIVATE   (PRIVATE   AND   CORPORATE) 
fVORK. 

Workbyprivateenterprise,  1869,  for  imp.  of  chan., 
by  extension  of  js.,  to  cut  off  secondary  chan.,  and 
to  aid  in  d.  main  chan.,  71, 528;  79, 930,  937. 

Chan.  bet.  Corpus  Christi  and  Aransas  Pass  d., 
79,  930. 

tlO,000  subscribed  by  local  interests  in  1883  to 
carry  on  the  work,  84, 1313;  87, 1432. 

Projs.  of  the  Aransas  Pass  Harbor  Co.  to  secure 
20',  but  Board  of  1897  found  about  9'  only,  98, 1537, 
1540,1544. 

Projs.  for  imp.,  and  work  done  at  the  pass  by 
other  than  the  Aransas  Pass  Harbor  Co.,  98, 1534. 
History  of  the  latter  company,  98, 1535.  Its  plan 
of  imp.,  98,  1536.  Work  done  by  it,  which  con- 
sisted of  the  constr.  of  2  js.  (see  engineers'  plan,  98, 
1669),  and  certain  auxiliary  work  m  the  chan.,  98, 


1537;  contracts,  98,  1661-67.  Condition  of  works 
when  examined  by  Board  of  1897,  98, 1639;  effects 
of,  98, 1540;  cost  of,  98, 1541. 

PROJECTS.  (See  Estunates,  Plans,  and  Private 
work.) 

By  Maj.  Howell:  (1)  Deepening  chan.  over  the 
bar  at  entrance  to  Aransas  Pass  with  fascines  to 
contract  the  current  and  increase  its  scouring  effect; 
est.  cost,  $60,405;  (2)  protecting  end  of  Mustang  Isld. 
from  erosion  with  matting  of  fascines  ballasted  with 
St.;  est.,  $126,440,  79,  930,  931,  932. 

By  BE.,  1879,  forming  and  maintaining  12'  chan. 
m.  I.  w.  over  bar  by  extending  the  n.  j .  from  the  end 
of  St.  Josephs  Isld.,  and  the  s.  j.  from  end  of  Mustang 
Isld.,  and  the  constr.  of  groins  in  conjunction  with 
beach  protection  for  the  head  of  Mustang  Isld.  to  and 
beyond  Turtle  Cove;  est.,  js.,  groins,  etc.,  1759,186; 
imp.  of  the  interior  chan.  from  pass  up  to  Eoclniort 
and  Corpus  Christi  to  be  by  dr.;  est.  (by  Maj. 
Howell),  $441,537.76,  80,  1245,  1254;  81,  1363;  88, 
1465;  86,  1330  (by  Cols.  Tower  and  Newton  and 
Lt.  Col.  Gillmore);  80, 1271.  In  1887,  the  work  de- 
signed and  partly  executed  having  partly  failed  to 
obtain  the  desired  result  at  the  pass,  Maj.  Ernst  pro- 
posed to  abandon  as  much  of  the  s.  j.  as  curved  n., 
and  by  an  easy  change  in  direction  to  the  s.  to  lead 
the  j.  by  the  shortest  line  to  d.  w.,  the  n.  j.  to  be 
placed  parallel  to  the  outer  end  of  the  s.  j.  To  pro- 
tect Mustang  Isld.  it  was  proposed  to  riprap  its  slope 
from  h.  w.  mark  to  bottom  of  the  chan.  'The  works 
proposed  were  expected  to  secure  a  chan.  at  least  20' 
a.    Est.  of  revised  proj.,  $2,052,543.72,  87, 1432. 

Congress  having,  in  1890,  granted  to  the  Aransas 
Pass  Harbor  Co.  right  to  imp.  navigation  of  the  pass, 
further  operations  on  the  paHof  the  U.S.  suspended, 
90, 1811. 

1898,  the  Board  of  1897  of  opinion  that  the  works 
of  the  Aransas  Pass  Harbor  Co.  for  the  imp.  of  the 
pass  were  of  no  value  to  U.  S. ,  98, 1544;  and  showed 
that  if  the  U.  S.  should  take  up  and  complete  the 
works  for  the  imp.  of  the  pass  the  securities  of  the 
company  would  be  practically  as  valuable  as  if  the 
Imp.  had  been  effected  by  the  company,  98, 1646. 

Under  provision  act  Mlar.  3,  1899,  Aransas  Pass 
Harbor  Co.,  Mar.  27,  1899,  gave  up  all  rights,  incl. 
J.  built  at  pass  entrance,  01,  409. 

By  BE.,  1897,  to  constr.  2  jarallel  js.,  also  to  re- 
move a  part  of  the  old  U.  S.  j.  and  to  dr.  toobtain  a 
20' Chan.  150' w.  at  bottom;  est.,  $1,525,000,  99, 1975. 

By  Capt.  RicM,  1900,  to  expend  $40,772.35,  re- 
mainder of  app.  of  1888,  to  complete  part  of  n.  j., 
00, 2336. 

By  Capt.  EioM,  repairing  n.  or  ctuved  j.  from 
inner  end  of  existing  j .  as  far  out  as  available  funds, 
about  $76,000,  would  permit,  01, 1962. 

Act  June  13, 1902,  app.  $250,000  for  completion  of 
n.  j.  according  to  plans  of  Aransas  Pass  Harbor  Co., 
strengthening  j.  and  removing  when  necessary  old 
j.  or  other  obstr.  to  scour,  02,  341.  On  completion 
of  this  work  the  chan.  grew  steadily  worse.  Finally 
the  chan.  was  on  n.  side  of  j.  instead  of  s.,  reverse 
design  of  Aransas  Pass  Harbor  Co.,  13,  719. 

Modified,  1907,  in  accordance  with  plans  of  BE. 
to  provide  for  s.  j.  parallel  to  the  general  direction 
of  existing  j.,  and  extension  shoreward  of  Haupt 
Jetty,  and  later  the  extension  of  both  is.;  est.,  incl. 
$100,000  lor  dr.,  $1,288,699.60,1 07,  448. 

Changed  in  accordance  with  plans  of  Maj.  Howell 
to  incl.  repairs  to  n.  j.,  dr.  to  20',  and  removing 
obstr.  from  chan.  at  est.  of  $277,600,  and  omitting 
1,760'  extension  of  js.;  total  est.,  revised  proj., 
$1,157,600,2  10,  566,  658. 

Appiuv.  proj.  99%  done,  13,  720. 

SURVEYS. 

By  Lt.  Woodruff,  1870.    R.,  71,  526,  528. 

By  H.  C.  Collins,  1878.    R.,  79, 928,  934. 

Mmorsur.,  80, 1258, 1264;  83,1470;  83,1092;  85, 
1466;  00,  2336. 

Sur.,  1882,  by  H.  C.  Ripley  and  W.  L.  Webb,  83, 
1470. 

Made,  1887,  by  Maj.  Ernst,  88, 1312. 

Ex.  of  Aransas  B.,  au.  act  Sept.  19,  1890;  made, 
1891,  by  Maj.  Allen  (R.  unfav.  to  removing  Half- 
Moon  Beef),  91, 1942. 


■  R.  and  H.  Com.  D.  6, 59th,  2d. 


»  H.  D.  639, 61st,  2d. 
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Sundry  civil  act  June  3, 1898,  provided  lor  a  BE. 
to  ascertain  the  character  and  value  ot  the  imp.  made 
at  the  pass  by  the  H.  company.    B.,  1897, 98 ,  1527. 

Plans,  speciflcations,  and  est.  tor  imp.  the  H.,  and 
especially  plans  and  est.  lor  removing  sand  bar  at 
pass,  and  d.  olchan.  across  the  bar,  to  at  least  20'  and 
w.  of  at  least  160'  at  bottom,  to  furnish  an  inlet  for 
vessels  from  the  Gulf  of  Mexico,  the  K.  to  be  ren- 
dered to  say  whether  the  work  should  be  under- 
taken, called  forby jointresol.,  May  28, 1898.  Board 
0fl897R.fav.,99, 1974. 

Borings  taken  over  old  U.  S.  pier,  01, 1954. 

Description  and  location  of  stations,  01,  1955, 
1957. 

Of  Chan.,  03, 1388. 

From  gorge  to  36'  contour  in  Gulf,  cross  sections 
of  pass  taken  and  current  measurements  made, 
maps  accompanying,  04, 2008. 

Of  the  pass,  and  borings  over  site  of  old  j.,  05, 
1511. 

Maps  of  latest  sur.  of  the  pass  with  B.,  06, 1349. 

B.  by  BERH.,  Dec.  6, 1906,  requested  by  E.  and 


H.  Com.  Board  is  of  opinion  Aransas  Pass  is 
worthy  of  great  consideration,  and  that  a  d.  w.  port 
is  justified  by  the  C.  interests  involved.  No  est. 
cost  given.6 

Au.  act  Mar.  3, 1909,  made,  1909;  B.,  Maj.  Howell,i 
10, 558, 1655. 

Of  pass,  made  June,  1911;  B.,  Maj.  Howell,  11, 
1802. 

Of  pass,  made  June,  1912;  K.,  Maj.  Brown,  12, 
2027. 

Ex.  and  sur.,  au.  act  Jime  25, 1910;  made,  1910, 
under  direction  of  special  BEEH.,^  11, 598. 

Maps;! 

Map  ot  the  coast  ot  Texas  and  maps  on  enlarged 
scale  of  Corpus  Christi  and  Aransas  Bs.  and  their 
connections,  followed  by  plans  of  dam  and  j.,  79, 
934;  85, 1466;  00, 2340. 

Location  of  js.,  87, 1432. 

Miscellaneous,  02,  1388;  04,  2008;  05,  1512;  06, 
1348;  08, 1536;  09, 1514;  10, 1656;  11, 1802. 


Part  (b),  U-67 


Aransas  Pass,  Tex.     (Deep- Water  Harbor  at 
Harbor  Island). 


APPEOPBIATIONS. 

1911,  $125,000,  11, 1803. 

1912,  250,000,18,2029. 


Total,    375,000  ($375,000.30,    incl.    sales,    13, 
2529.) 

COMMEBCB.    (See  Aransas  Pass,  Tex.) 
Proj.  has  had  no  effect  on  rates,  13, 721. 

CONTBACTS. 

1911.  David  M.  Pioton  &  Co.,  st.  dike,  unit 
prices  given;  Bowers  Southern  Dredging  Co.,  dr., 
ll(fc.y.,  13,2029. 

ENGINEEBS. 

Cbiet  ot  Engineers.    B.,  11, 596;  13,  721. 

Mai.  G.  P.  Howell,  1911.    B.,  11, 1803. 
Maj.  E.  I.  Brown,  1912-.    B.,  13,  2028. 

LEGISLATION. 

In  fulfillment  of  conditions  in  proj.  act  of  1911, 
Texas  prohibited  terminal  monopoly  at  this  H., 
and  deeds  of  land  required  for  dike  vested  in  U.  S., 
11, 596;  13,  721. 


OPEEATIONS. 

1910-11.  Sur.  made  for  location  of  st.  dike  on 
St.  Joseph  Isld.  and  specifications  for  coustr.  and 
necessary  dr.  prepared,  11, 1803. 

1911-13.  10,000  1.  f.  St.  dike  24'  w.  at  bottom 
and  14'  w.  at  top,  with  crest  8'  above  m.  1.  w. ,  corntr. 
on  St.  Joseph  Isld.;  641,082  c.  y.  dr.  within  cross- 
section,  and  71,387  c.  y.  from  next  foot  below  pre- 
scribed area,  13,  2028,  2029. 

PHYSICAL  CHABACTEBISTICS. 

A  d.  of  20'  having  been  gained  through  Aransas 
Pass,  needful  to  estab.  d;  w.  H.  for  shipping  at 
Harbor  Isld.,  opp.  entrance  chan.  through  pass,  13, 
721. 

D.  over  part  of  H.  excavated,  20',  June  30, 1912, 
13,  721. 

PBOJECTS. 

Proj.  (see  Legislation  above)  provides  for  road- 
stead 20'  X  1,200'  X  3,000'  bet.  Harbor  and  St.  Josephs 
Islds.,  and  for  chan.  20'  x  400'  x  5,420'  leading  from 
n.  end  of  roadstead,  and  for  st.  dike  10,000'  1.  on  St. 
Joseph  Isld.,  connecting  with  n.  j.;  est.,  $375,000, 
with  $25,000  an.  for  mainten.,'  11, 596;  13, 721. 

StJBVETS. 

Ex.  and  sur.  au.  act  June  25,  1910;  made,  1910 
(see  Projects),  11,  598,  599.a 


U-67  (c)  ARANSAS  PASS  HARBOR  TO  ROCKPORT,  TEX. 


ENGINEEBS. 
Cbiet  ot  Engineers.    B.,  10, 559. 
In  cbarge.   Capt.  J.  C.  Oakes,  1910.    10, 559. 

SUE  VET. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  with  view  to 


d.  and  w.  chan.;  Bs.  by  Capt.  Oakes,  1909  and  1910 
imfav.,s  10, 669. 

B.  by  BEEH.,  Oct.  3, 1910,  requested  by  E.  and 
H.  Com.  reviewing  £ibove  B.  D.  at  Murrays  Keef 
no  shallower  than  at  other  places.  Board  is  opinion 
not  advisable  to  undertake  work.* 

Maps.' 


U-67  (d)        ARANSAS  BAY,  ST.  CHARLES  BAY,  TEX. 


ENGINEERS. 

Chief  of  Engineers.    B.,  91, 235;  04, 382, 2019. 

Boards.    BEEH.    B.,  04,  2020. 

In  charge: 

Maj.  C.  J.  Allen,  1890-91.    E.,  91, 1942. 

Capt.  Edgar  Jadwin,  1904.    E.,  04,  2019. 


SUE  VET. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  under 
direction  of  Maj.  Allen  (E.  uutav.),  91, 1942. 

Pre.  ex.  au.  act  Jime  13, 1902,  view  to  removal  of 
reefs  which  now  obstr,  navigation.  E-  by  Capt. 
Elch^  May  28,  1903 « (unfav.),  04,  2019.  BEEH. 
concurs  in  views  of  local  officer,  04, 2020. 


>  H.  D.  639, 61st,  2d. 
»  H.  D.  734,  61st,  2d. 


2  H.  D.  1094,  61st,  3d. 

«  E.  and  H.  Com.  54, 61st,  3d. 


6  E.  and  H.  Com.  D.  43, 61st,  2d. 
«H.  D.77,68th,2d. 


rSee  pp.  14-22  fori 
Lezplanations,  etc.J 
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U-68  (a) 


CORPUS  CHRISTI,  TEX.' 


U-68  (b)    ARANSAS    PASS    TO    CORPUS    CHRISTI,  TEX. 
(Including  Turtle  Cove  Channel.) 


APPBOFBIATIONS.2 

1907,  $10, 0OO.J0O,  07,  1473. 

1908,  90, 750. 00,  08, 1S32. 
lono  /  4,278.35,18,2019. 
19U9,  -121,681.82,18,2019. 

1910,     157,900.00,10,552,557,1657. 


Total,  284,610.17  ($284,626.57,  iacl.  sales,  etc., 
18, 2019,  2030). 
COMMERCE. 
No  eflect  on  rates,  10, 552, 1653- 
Same  as  through  Aransas  Pass;  rates  on  general 
merchandise  20%  less  than  RK .  rates,  and  on  cotton 
reduced  13t  100  pounds,  11,  597;  18,  712,  722. 
Traffic,  1911,  ^880 1.,  18, 2030. 

CONTRACTS. 

1908.  Bowers  Southern  Dredging  Ck).,  dr.,  14$ 
0.  y.,  p.  m.,  08, 1633. 

1910.  Bowers  Southern  Dredging  Co.,  redr., 
$1.20, 3,400 1.  i.  olchan.,  10, 1652.  Bowers  Southern 
Dredging  Co.,  dr.,  1,000,000  o.  y.,  13.74$  c.  y.,  11, 
1804. 

ENGINEERS. 

Clilel  ol  Engineers.  R.,  06,  430;  07,  445;  08, 
468;  09,490;  10,552,557;  11,591,596;  18,712,722. 

In  charge: 

Capt.  J.  C.  Oakes,  1907-09.  R.,  07,  1473;  08, 
1532;  09, 1510. 

Maj.  O.  P.  Howell,  1910-11.  R.,  10,  1652,  1657; 
11,  1798,  1804. 

Maj.  E.  I.  Brown,  1912-.    R.,  18,  2019,  2029. 


OPERATIONS. 

1908-09.  791,031 0.  y.  removed  from  prescribed 
cross  section  and  132,037  o.  y.  from  1'  Below,  re- 
sulting in  completed  chan.  8^'  to  9'  d.  and  75'  w.  on 
bottom  for  31,400',  from  9'  of  water  in  Aransas  Pass 
to  8'  in  Corpus  Chrlsti  B . ;  7  iron  beacons  erected  on 
s.  side  of  Chan.,  09, 1510. 

19 10-1 1.  ■  214,998  c.  y.  dr.  from  cross  section  and 
61,651 0.  y.  from  1'  below,  producing  12'  for  16,200', 
11,  1804.    Turtle  Cove  Chan.  dr.  to  9i',  11, 1798. 

1911-18.  663,070  c.  y.  df.  from  prescribed  area; 
142,250  c.  y.  from  foot  below,  for  40,200 1.  f.,  18, 2029. 

PHYSICAL  CHARACTERISTICS. 

Turtle  Cove  a  natural  depression  bet.  Harbor  and 
Mustang  Islds. ,  connecting  at  high  tide  Aransas  and 
Corpus  Christi  Bs.,  about  IJ'  x  2,000'  x  14,000' 
m.  I.  w.,  07, 445. 

PROJECTS. 

Proj.  au.  act  1907,  Chan.  8i'  x  76',  Turtle  Cove 
Chan.;  est.,  $123,750,  07, 445. 

Extended  by  act  June  25, 1910,  to  obtain  12'  Chan, 
bet.  Aransas  Pass  and  Corpus  Christi,^  10, 552,  SS7. 

SURVEYS. 

Sur.  and  est.  au.  act  Mar.  3, 1905,  route  Aransas 
Pass  via  l^irtle  Cove,  to  Corpus  Christi,  06,  430. 
R.1  by  Capt.  Jadwin,  May  22,  1906;  est.,  $123,750, 
07,  451. 

Ex.  and  sur.  au.  act  Mar.  3, 1909;  made,  1909,  by 
Capt.  Oakes,^  10,  552, 1652. 


U-73  (a) 


BRAZOS  SANTIAGO  HARBOR,  TEX.« 


APPROPRIATIONS. 


1878, 
1880, 
1881, 
188% 
1884, 
1886, 


$6,000,  78,  IIL 
26,000,  80, 1273. 
75,000,  81, 1387. 
60,000,  88,  1477. 
25,000,  84, 1318. 
37,500,86,1335. 
25,000,88,1320. 


Total,8  253,500 

COMMERCE. 

Important,  71, 544.    Obstr.  to  C,  79,  111. 

Light  and  decreasing,  93, 1891;  95, 1831. 

Without  water  communication  the  locality  at 
Brazos  Santiago,  ofi  Ft.  Isabel,  never  to  prosper; 
business  is  fallmg  off,  1900,  and  the  country  grad- 
ually being  deserted;  00, 2470. 

Since  imp.,  boats  drawing  8'  and  8J'  can  proceed 
direct  to  wharf  at  Isabel,  Tex.,  eluninating  the 
lighterage  method  theretofore  necessary,  05,  398. 

Large  fav.  eflect  of  imp.  on  RB.  rates;  table  show- 
ing rates  on  different  classes  of  freight,  06, 427,  428. 


CONTRACTS. 

1878.    New  Orleans  Wrecking  Co.,  removal  of 
wreck,  79, 920. 
1881.    G.  L.  Long,  j.  constr.,  88, 1476. 

1883.  B.  Moore,  j.  constr.,  84, 1317. 

1884.  B.  Moore,  j.  constr.,  85, 1469. 

1904.  Bowers  Southern  Dredging  Co.,  dr.,  WJt 
C.  y.,  06, 1514. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  70, 32, 62;  71,67;  79, 
111;  80,149;  81,203,204;  83,200;  83,205;  84,220: 
85,229;  86,226;  87,192;  88,176;  89,206;  90,185 
91,234;  98,227;  93,267;  94,239;  95,265,266;  99, 
346;  00,393,397;  01,410;  08,342;  03,360;  04,380; 
05,397;  06,427;  07,449;  08,472;  09,495;  10,559 
11, 698;  18, 724. 

Boards. 

Projects.) 


B.  and  H.  imp.    B.,  88,  1489.    (See 


In  cbaige; 

Capt.  McClellan,  1853.    R.  (extract),  71, 546. 


1  Sur.— R.  Apr.  18, 1853;  est.,  $11,739.    (H.  D.  482,  65th,  2d.) 
aiQnQ/$10,000,O9,1510.  '       ' 

iau»<  23, 000  (allotment),  09,1510. 
a  H.  D.  678, 61st,  2d. 
<  E.  D.  338, 59t]i,  2d. 

6  Sur.— R.  Apr.  18, 1853.    (H.  D.  482, 55th,  2d.) 
» The  balance  of  $57,476  returned  to  the  Treas.,  1895,  reallotted,  1900;  00, 2340. 
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Maj.C.W.HoweU,  1870-80.  B.,  71, 544;  79,919; 
80, 146. 

Maj.  S.  M.  Mansfield,  1880-86.  K.,  80, 1272;  81, 
1365;  82,  1475,  1480;  83,  1094;  84,  1316;  85,  1468; 
86, 1334. 

Maj.  O.  H.  Ernst,  1886-91.  B.,  87,  1433;  88, 
1320;  89, 1568;  90, 1813. 

Maj.  C.  J.  Allen,  1891-92.    B.,  91, 1930;  98, 1553. 

Maj.  A.  M.  Miller,  1893-95.  B.,  93,  1890;  94, 
1413;  9S,  1819, 1830. 

Capt.  C.  S.  RicM,  1900-1903.  B.,  00,  2340,  2469; 
01, 1958;  02, 1390;  03, 1346. 

Capt.  Edgar  Jadwin,  1904-06.  B.,  04,  2010;  OS, 
1513;  06, 1350. 

Capt.  John  C.  Oakes,  1907-09.  B.,  07, 1476;  08, 
1536;  09, 1514. 

Mai.  G.  P.  Howell,  1910-11.    10,  529;  11,  566. 

Maj.  E.  1.  Brown,  1912-.    13,  688. 

Assistants: 

Lt.  H.  M.  Adams.  71,  67.    E.,  71,  544. 

H.S.Douglass.    B.,  79,920. 

H.  C.  Eipley.    B.,  81, 1367;  88, 1477, 1482. 

J.  C.  Wright.    B.,  83,1095. 

Lt.  W.  L.  Fislc.    B.,  84, 1318. 

Lt.  G.  A.  Zinn.    E.,  88, 1327. 

E.  M.  Hartrick.    E.,  00,  2471. 

Lt.  M.  L.  WaUcer,  08, 332. 

Capt.  G.  M.  Hoflman,  04,  366. 


OPEEATIONS. 

1868.  Closing  of  Pass  of  Boca  Chica  in  order  to 
increase  amount  of  water  flowing  tlirough  Brazos 
Pass,  71, 645. 

1878-79.  Wreck  of  bark  Rene  des  Mers  re- 
moved from  H.,  79,  920. 

1881-88.  Consta'.  of  s.  j.  commenced  and  495 
1.  f.  partly  completed,  83, 1476. 

1888-83.  Work  In  progress  over  2,300 1.  f.  of  s. 
].    Delay  fromyellow  fever.    83, 1095. 

1883-84.    Work  in  progress  on  s.  j.,  84, 1317. 

1884-8S.  Work  in  progress  on  s.  j.;  total  1.  of 
3,500',  85, 1468;  86, 1334. 

1886-87.    Sur.  of  H.  in  progress,  87, 1433. 

1904-05.  257,171  c.y.  removed,  producing  Chan. 
70'  X 10'  inside  the  bar  across  Laguna  Madre  to  the 
EE.whart  at  Isabel, Tex., 1,200', and  a  turning  basin 
10'  X  300'  X  400';  work  completed,  06, 397, 1513. 


PHYSICAL  CHABACTEBISTICS. 

General,  71,  544,  545. 

Description  of  pass,  81, 1368;  83, 1489. 

Gradual  flllmg  of  H.,  81, 1369. 

Small  rise  of  tides,  88, 1490. 

Dimensions  ot  H.  as  shown  by  sur.  from  1867  to 
1887;  stability  of  sand  bottom,  88, 1326. 

Brazos  Santiago,  the  pass  or  chan.  of  communica- 
tion bet.  the  Gulf  of  Mexico  and  Laguna  Madre; 
afiords  the  only  navigable  approach  to  Pt.  Isabel, 


the  port  ol  the  frontier  town  of  Brownsville,  on  the 
Eio  Grande,  00, 2469. 

Navigable  d.,  7'  6"  m.  1.  w.  over  bar,  01, 1958. 

Shoaflng  to  less  than  6'  m.  1.  w.,  07,  449. 

PLANS.    (See  Projects.) 

By  Lt.  Adams,  a  j.,  foundation  to  be  constr.  by 
covering  bottom  with  a  layer  of  gunny  sacks  filled 
with  hydraulic  concrete,  above  the  foundation  the  j. 
to  be  built  of  blocks  of  hydraulic  concrete,  the  j.  to 
concentrate  the  whole  action  of  outward  current 
upon  one  part  of  the  bar.  Est.,  $775,000.  71,  67, 
545,646. 

PEOJECT.    (See  Plan.) 

By  Maj.  Howell,  removal  of  wreck,  79, 919. 

By  Maj.  Mansfield,  1881,  d.  chan.  across  the  bar 
and  the  mainten.  of  suitable  H .  inside  the  pass,  with 
2  parallel  js.  at  mouth  of  B.  extended  to  the  12' 
curve,  and  a  dam  from  Ft.  Isabel  to  Brazos  Santiago 
closing  the  lagoon,  the  s.  j.  to  he  3,630'  and  the  n.  j. 
2,940'  1.  Est.,  8678,084.50.  81, 1367, 1372;  83, 1478, 
1481, 1489,  1490;  86,  1334. 

Approved  by  BE.,  1881,  so  fas  as  the  application 
of  available  funds  to  constr.  of  s.  j.  woula  permit, 
88, 1490;  86, 1335;  87, 1433. 

In  1888,  the  workstheretofore  constr.  having  prac- 
tically (disappeared,  Maj.  Ernst  est.  cost  of  reconstr. 
of  both  js.  af  11,130,000,  88, 1321. 

Totalof  expend,  under  app.  at  the  date  of  render- 
ing the  above  est.  $188,590,  making  the  revised  est. 
from  the  annulment  of  the  work  $1,318,590, 91, 1931; 
98, 1554. 

Proj.,  1900,  to  hire  a  dr.  plant  to  dr.  chan.  over  bar 
to  give  temporary  relief  to  the  locality,  00, 2340. 

By  Capt.  C.  S.  Rioh4,  1900,  to  use  the  balance, 
$57,476,  remaining  in  Treas.,  to  dr.  chan.  over  the 
bar,  which  had  shoaled;  bids  for  hire  of  plant  re- 
jected as  excessive,  but  new  sur.  showed  renewal  of 
d.  of  8',  all  that  was  necessary,  01, 410, 1958. 

SUE  VETS. 

By  Lt.  Adams.    B.,  71, 544. 

From  Brazos  Santiago  to  Pt.  Isabel,  au.  act  Mar. 
3, 1881:  made  by  Maj.  Mansfield,  1882,  88, 1477. 

Of  H.  and  bar,  made,  1887,  by  Maj.  Ernst,  88, 
1322. 

Ex.  ofbar  and  H.  au.  act  Aug.  17, 1894,  E.  by  Maj. 
Miller,  1894  (unfav.),  95, 1830. 

Ex.  of  H.  at  Brazos  Santiago,  off  Ft.  Isabel,  Tex., 
with  view  to  removing  bars  and  to  furnishing  inlet 
to  permit  ocean-going  vessels  to  enter  H.,  au.  act 
Mar.  3, 1899;  made,  1899,  by  Capt.  Eioh^(B.  unfav.) 
00,  2469. 

Of  bar,  from  30'  contour  in  the  Gulf  to  the  gorge 
bet.  Brazos  and  Padre  Islds.,  incl.  6'  curve  m 
Laguna  Madre,  made,  1900,  by  Capt.  EicM,  01, 
1958. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909  (B.  to  come), 
10,  659;  11,  598;  18,  724. 

Maps.    88, 1478;  84, 131S;  05, 1514. 


U-73 


ARROYO  COLORADO,  TEX. 


ENGINEEES. 

Cblet  ot  Engineers.    E.,  09,  497. 

In  charge.    Capt.  John  C.  Oakes,  09,  i 


SUBVEYS. 

Au.  act  Mar.  2,  1907,  to  obtam  chan.  8'  or  less. 
Harlingen  to  d.  w.  at  Pt.  Isabel;  made,  1908,  by 
Capt.  Oakes,  E.  unfav.,i  09,  497. 


1 H.  D.  1216, 60th,  2d. 


r See  pp.  14-22  for"! 
Lexplanations,  etc.J 
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U-n    RIO  GRANDE  RIVER,  TEX.,  MEX.,  AND  N.  MEX. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Rio  Grande,  Ft  Brown 

1869-1887 
1888-1889 

121,735 

b 

Total 

21,735 

Part  (a),  U-74    Rio  Grande  River,  Fort  Brown,  Tex. 


APPKOPBIATIONS. 

1876,  $10,000,77,76. 


1879, 


7,000,  act  Mar.  3,  80, 1274. 
1,000,  83, 1491. 
3,375,  act  Aug.  30. 


Total,    21,735 

ENGINEERS. 

Cblet  of  Engineers.  B.,  77,  75;  78,  85:  80, 
149;  81,203;  83,201;  83,205;  84,220;  85,230;  86, 
227;  87,  192. 

In  charge: 

Lt.  Haupt,  1869;  77,  474. 

Capt.  J.  P.  Gregory,  1876-78;  77, 75.  R.,  77, 473; 
78,  619; 

Capt.  W.  E.  Livermore,  1880;  80, 149. 

M^.  C.  W.  Howell,  1880;  80, 146. 

Maj.  S.  M.  Mansfield,  1880-86.  B.,  80, 1273;  81, 
1374;  88,  1491;  83,  1097;  84,  1320;  85,  1470;  86, 
1336. 

Maj.  O.  H.  Ernst,  1886-87.    B.,  87, 1434. 

Assistants: 

S.W.Brooks.    78,620. 
H.  C.  Ripley.    B.,  81, 1375. 

OPERATIONS. 

Previous  to  1876  a  costly  work  of  sheet  pUing  and 
timber  was  built  by  the  Quartermaster's  Dept., 
scarcely  a  trace  remaining,  77,  474. 

1876-77.  Pile  j.  200'  1.  constr.,  the  tops  of  the 
piles  about  5'  below  the  level  of  flood  water;  j.  bal- 
lasted with  mattresses  of  brush  covered  with  bricks, 
77, 475;  78, 621. 


1877-78.  Pilej.  extended  130',  of  which  40'  was 
sheet  piling,  78,  620. 

1879-80.  Completion  of  bank  protection  by  use 
of  brush  mats,  80, 160, 1274. 

1880-81.    Repairs,  81, 1374. 

PHYSICAL  CHABACTEEISTICS. 

Erosive  character  of  the  floods  of  the  Rio  Grande, 
77,473,  474;  78,85. 
Dangers  arising  from  floods,  77,  474;  78,  621. 

PRIVATE  AND  COBPOBATE  WOBK. 

1871.    Pile  j.  constr.  by  private  parties,  77,  474. 
1878.    J.  of  Ilve-wUlow  piles  constr.  by  the  Levee 
Co.,  of  Brownsville;  expense  about  J3,000,  78,  621. 

PBOJECTS. 

By  Capt.  Gregory,  pile  j.  160'  1.,  at  an  angle  of  9° 
with  the  shore,  to  denect  the  current  from  the  bank ; 
also  for  a  wing  at  the  lower  end  to  prevent  erosion 
behind  the  work,  77,  475.  For  expend,  of  the  bal- 
ance of  the  app.  of  1876  in  repairs,  extension,  etc.; 
approv.,  78,  620.  For  the  extension  of  the  j.  400' 
for  the  further  protection  of  the  E.  banks,  est., 
$14,400,  78,621;  83,  201. 

After  an  expend,  of  $16,769  it  was  decided  in  1882 
to  abandon  further  efforts  to  control  the  action  of  the 
R.,  83,  201;  86,  227;  87, 1434. 

SURVEYS. 

By  Lt.  Haupt,  1869,  77,  474. 
By  Capt.  Gregory,  77,  474.    Comparison  of  the 
sur.  of  ,1869  and  1876,  77, 474. 


Part  (b),  U-n 


Rio  Grande  River,  N.  Mex. 


ENGINEERS. 

Chief  of  Engineers.    B.,  89, 1571. 

Ineharge.    Maj.  O.  H.  Ernst,  1888.    B.,  89, 
1671. 

Assistant.    G.  Bagnall.    B.,  89, 1672. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  89, 1571. 

SUBVEYS. 

Ex.,  Embudo  to  El  Paso,  au.  act  Aug.  11, 1888; 
made,  1889,  by  Maj.  Ernst  (R.  unfav.,  expense  too 
great),  89, 1671. 


RIVER  AND  HARBOR  WORKS. 


MISSISSIPPI  RIVER  SYSTEM. 


United  States  waterways  tributary  to  the  Gulf  of  Mexico  include,  of  course,  the 
Mississippi  itself,  with  its  tributaries.  This  system  is  so  extensive,  however,  that  it 
is  arranged  under  the  title  of  this  section,  namely,  "  Mississippi  River  System." 

Matter  concerning  the  Mississippi  itself,  irrespective  of  its  tributaries,  is  collected 
at  one  place,  under  the  special  designation  of  "  HH— Mississippi  River."  See  page 
1067. 

The  first  group  of  tributaries,  at  the  mouth,  are  so  immediately  connected  with 
contiguous  waterways  flowing  into  the  Gulf  of  Mexico  that  they  are  embraced  under 
the  designation  "  S— New  Orleans,  La.,  District."    See  page  679. 

The  district  of  the  Mississippi  system  immediately  above  District  S  is  District 
V,  and  the  districts  which  follow  are  lettered  from  W  to  Z,  and  from  AA  to  KK, 
respectively. 
The  groups  are  arranged  in  sections  as  follows: 

Lower  Mississippi  River  System  (S  (see  paragraph  3  above),  V,  W,  X,  Y,  Z). 
Ohio  River  System  (AA,  BB,  CC,  DD,  EE,  FF). 
Missouri  River  System  (GG). 
.Mississippi  River  (HH). 
Upper  Mississippi  River  System  (H,  JJ,  KE). 

MAPS.    See  page  1097. 


777 


RIVER  AND  HARBOR  WORKS    LOWER  MISSISSIPPI  RIVER 

SYSTEM, 


V.-NEW  ORLEANS,  LA.,  DISTRICT. 

(4thM.  R.  C.) 

In  charge  of  Mississippi  River  Commission, 
New  Orleans,  La. 


This  district  includes  the  shores  or  banks  of  the  Mississippi  River  from  the  head 
of  the  Passes  (13  miles  from  the  Gulf),  to  Warrenton,  Miss.,  7i  miles  below  Vicks- 
buig.  Miss.,  a  total  length  of  452.8  miles  by  river. 

See  page  1067  for  data. 
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SYSTEM. 


W.-VICKSBURG,  MISS.,  DISTRICT. 

(3dM.  R.  C.) 

In  charge  of  Mississippi  River  Commission, 
Vicksburg,  Miss. 


This  district  includes  the  banks  of  the  Mississippi  River  from  Warrenton,  Miss.,  to 
White  River,  Ark.  (214  miles). 
See  page  1067  for  data. 
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SYSTEM. 


X.-VICKSBURG,  MISS.,  DISTRICT. 


783 


784     INDEX  TO  EBPOETS,  CHIEF  OE  ENGINEERS,  XT.  S.  AEMY,  1866-1912. 


War  Department 


Corps  of  Enjgineers,  U.S.Army. 


r See  pp.  14-22  fori 
Lexplanattons,  etc.  J 


EIVEB  AND  HAKBOB  WORKS. 


785 


X.— VICKSBURG,  MISS.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  OflSce, 
Vickaburg,  Miss. 

Note. — This  district  includes  tributaries  of  the  Mississippi  River,  on  the  east  side,  from  below  Vicks- 
burg.  Miss.,  to  vicinity  of  Memphis,  Tenu.,  and  on  west  side,  from  the  31st  parallel  to  below  Arkansas 
River,  Ark. 


X     1 

X    8 

X    3 

X    4 

X    5 

X    6 

X    7 

X    8 

X    9 

XIO 

Xll 

X13 

X13 

X14 

X15 

X16 

X17 

X18 

X19 

X30 

X31 

X83 

X33 

xa4 

X35 

X36 

Mississippi  R. 
Bayou  Flerre,  Miss.  (1) 
Big  Black  K.,  Miss.  (1) 
Tazoo  B.,  Miss.  (1) 
Tchula  Lake,  Miss.  (4) 
Horse  Shoe  Lake,  Miss.  (5) 
Old  B.,  Miss.  (5) 
Talobusha  B.,  Miss.  (4) 
Loosacoona  B.,  Miss.  (8) 
Tallahatchie  B.,  Miss.  (4) 
Coldnater  B.,  Miss.  (10) 
Tazoo  Pass,  Miss.  (11) 
Cassldy  Bayou,  Miss.  (11) 
Bear  Creek,  Miss.  (4) 
Big  Sunflower  B.,  Miss.  (4) 
Dawson  Lake,  Miss.  (15) 
QuIverB.,  Miss.  (15) 
Hushpuckana  Bayou,  Miss.  (15) 
Bogue  Fhallah,  Miss.  (15) 
Choctaw  Bayou,  Miss.  (15) 
Little  Sunflower  B.,  Miss.  (4) 
RoUing  Fork  Bayou,  Miss.  (31) 
Deer  Cr.,  Miss.  (33) 
Little  Deer  Cr.,  Miss.  (4) 
Steele  Bayou,  Miss.  (4) 
Washington  Bayou,  Miss.  (35) 


X37 


X38 
X39 
X30 
X31 
X33 
X33 
X34 
X35 
X36 
X37 
X38 
X39 
X40 
X41 
X43 
X43 
X44 
X45 
X46 
X47 
X48 
X49 
X50 


Lake  Washington,  Miss.  (36) 

List  returns  next  to  west  bank  of  Miss. 
R.  below  Vicksburg,  Miss. 
Bed  B.,  below  Fulton,  Ark.  and  La.  (1) 
Black  B.,  La.  (38) 
Tensas  B.,  La.  (39) 
Choctaw  Bayou,  La.  (30) 
Mill  Bayou,  La.  (30) 
Bayou  Macon,  Ark.  and  La.  (30) 
Ouachita  B.,  La.  (39) 
Boeut  B.,  Ark.  and  La.  (34) 
Bayou  Bonne  Idee,  La.  (35) 
Bayou  Bartholomew,  La.  and  Ark.  (34) 
SaUne  B.,  Ark.  (34) 
Little  Missouri  B.,  Ark.  (34) 
Bayou  D'Arboime,  La.  (34) 
Bayou  Corule,  Ark.  and  La.  (40) 
Little  B.,  La.  (39) 
Bayou  Castor,  La.  (43) 
Dugdemona  B.,  La.  (43) 
Saline  B.,  La.  (38) 
Loggy  Bayou,  La.  (38) 
Lake  BIsteneau,  La.  (38) 
Lake  Dorcheat,  La.  (38) 
Bayou  Pierre,  La.  (38) 
Cane  B.,  La.  (38) 


X-3 


PIEBBE  BAYOU,  MISS. 


APFBOPBLITION. 

1886,  $5,000,  87, 1383. 

COMMEBCE. 

None,  87, 1383. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  85, '. 


;  87, 185;  10, 


In  charge: 

Capt.  T.  Turtle,  188S.    B.,  85, 1439. 

Maj.  W.  H.  Heuer,  1885.    B.,  86, 1440;  87, 1382. 

Capt.  C.  S.  Smith,  10, 578. 

OPEBATIONS. 

1886-87.    01)str.  from  mouth  to  a  point  16  m. 
above  removed,  87, 1382. 


PHYSICAL  CHABACTEBISTICS. 

Bayou  described,  85, 1444;  87, 1382. 

PBOJECTS. 

By  Maj.  Heuer,  for  removing  logs,  snags,  and 
trees  to  a  point  16  m.  above  mouth;  est.,  $20,000,  86, 
1444.    Proj.  completed  in  1886,  87, 1382. 

SUB  VETS. 

Ex.  au.  act  July  5, 1884;  made  by  Mai.  Heuer,  86, 
1440. 

Pre.  ex.  au.  Mar.  3,  1909,  from  mouth  to  For, 
Gibson.  B.  by  Capt.  Smith,  Aug.  6  and  Sept.  23t 
1909  (unfev.),i  10, 599. 


1  H.  D.  701,  61st,  2d.  - 
30462°— H.  Doc.  740,  63-2 50 
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BIG  BLACK  RIVER,  MISS. 


APPEOPEIATIONS. 

1884, 


15,000,85,1525. 
5,000,86,1365. 
5,000,93,1622. 


Total,  15,000 

COMMEBCE. 

Small,  93,  2023.  Practically  none,  present  or 
prospective,  1902,  04,  2073. 

ENGINEERS. 

Chief  of  Engineers.  R.,  81,  213;  83,  210;  85, 
241;  86,  236;  87,  198;  88,  181;  89,  212;  90,  191; 
91,  242;  93,  234;  93,  264;  94,  244:  96,  273;  04, 
397,  2072;  13,  781. 

Boards.    BEBH.    R.,  04,  2075. 

In  charge: 

Mai.  W.  H.  H.  Benyaurd,  1881-82.    R.,  83, 1565. 

Capt.  E.  Bergland,  1884-86.  R.,  85,  1524;  86, 
1365. 

Capt.  J.  H.  Willard,  1886-95.  R.,87,  1465;  88, 
1356;  89, 1608;  9O,1890;91, 1993;  93,1622;  93,  2022; 
94,  1482;  95, 1926. 

Capt.  Chas.  L.  Potter,  04,  2072. 

U.  Col.  H.  M.  Adams,  1904.    R.,  04,  2074. 

Maj.  J.  A.  Woodruff,  1912.    R.,  13,  752. 

Assistants: 

W.  S.  Davis.    R.,  83, 1566. 

W.  Porterfleld.    R.,  85, 1525. 

LEGISLATION. 

Act  of  legislature  o{  Miss,  to  remove  br.  obstr. 
navigation,  88, 1367. 

OBSTRUCTIONS. 

Br.  without  draws  obstr.  navigation,  83,  1566; 
85,  241,  1524;  86,  236. 

No  further  work  to  be  done  till  the  State  should 
remove  obstr.  br.,  87, 1466. 


Permanent  iron  swing  br.,  erected  1892-93  in  place 
of  fixed  wooden  br.  at  Baldwins  Perry,  as  approved 
by  Sec.  of  War,  93, 2023. 

OPERATIONS. 

1884-85.  Obstr.  removed  from  mouth  to  75  m. 
above,  85, 1524, 1527. 

1890-91.  101  snags  and  logs,  jams,  and  2  drifts 
cleared  from  thechan.;  1  brush  wing  dam  built,  and 
13,403  leaning  trees  cleared  from  banks,  91, 1994. 

1894-96.  Old  wreck  removed,  some  St.  blasted 
from  Chan.,  1,059  s.  y.  brush  and  willows  cut,  and 
nearly  100,000  obstr.  destroyed,  95, 1929. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  83, 1567;  96, 1927;  04,  2072. 
Height  of  freshets  increased  by  drift  jams  cast 
into  R.  by  private  parties,  04,  2073. 

PROJECTS. 

By  Mai.  Benyaurd,  1881,  removing  logs,  snags, 
and  similar  obstr.  from  R.  bet.  mouth  and  Coxs 
Perry,  130  m.;  est.,  J32,00O,  83, 1566, 1570;  87, 1466. 
After  partial  completion  of  the  proj.  under  the  app. 
of  1884,  the  app.  of  1886  made  conditional  upon  the 
removal  of  certain  br.  over  the  R.  In  1888,  m  view 
of  the  fact  that  the  mainten.  of  the  br.  regarded  as 
of  greater  practical  benefit  and  importance  than 
imp.  of  B.,  Capt.  Willard  reoom.  that  no  further 
app.  be  made,  SS,  1356. 

works  not  permanent,  96, 1929. 

SURVEYS. 

Ex.  au.  act  June  14, 1880;  made  by  Maj.  Benyaurd, 
1881,  83, 1565. 

Ex.  by  Capt.  Willard  made,  1894,  96, 1927. 

Pre.  ex.  mouth  to  Illinois  Central  RR.  br.  au.  act 
Jime  13,  1902;  made,  1902,  by  Capt.  Potter  (R., 
untav.),i  04, 2072. 

Pre.  ex.  and  sur.,  mouth  to  town  of  West,  au.  by 
Congress,  13, 781. 

List  of  Cong,  docs.,  etc.,  relative  to  exs.,  surs., 
plans,  etc.,  04,  2073. 


X-4 


YAZOO  RIVER,  MISS. 


APPROPRIATIONS. 

1873, 

$40,000,73,56,485. 

1875, 

12,000,76,69,522. 

1876, 

15,000,  76,78,  596. 

1878, 

26,000,78,86,628. 

1879, 

15,000,  79,116,967 

■1880, 

12,000,  80, 1310. 

1881, 

6,000,  81, 1408. 

1882, 

8,000,  83,  1548. 

1884, 

10,000,  84,1334. 

1886, 

15,000,86,1358. 

1888, 

32,000,88,1360. 

1890, 

25,000,  91,1999. 

1892, 

20,000,  93, 1643. 

1894 

20,000,  95, 1931. 

1896 

20,000,  96, 1616. 

1899 

20,000,  99,  2012. 

1902 

21,000,  03,  1429. 

1905 

290,000,  05, 1556. 

1907 

•36,000,07,1512. 

1909 

10,000,  09,  1569. 

1910 

<16,000,  10,1722. 

1912 

7,000,  13,2085. 

COMMERCE. 

Traffic  upon  the  R.,  83, 1144. 

After  sur.  of  1896,  removal  of  bar  at  Yazoo  City  not 
recom.,  as  such  removal  would  probably  impair  nav- 
igation above  and  below  it,  97,  306. 

Average  C.  for  past  10  years,  193,841  t.;  value, 
15,052,000,  00,  408. 

List  of  SS.  engaged  in  navigation  of  R.  during 
1902,  03, 1431. 

For  past  15  years  (at  1905)  bet.  102,098  and  544,503 
t.,  05,  411. 

Rates  on  cotton  by  boat  about  50%  less  than  by 
rail;  cotton  seed  is  about  33J%  less,  live  stock  about 
one-third  of  RR.  rates,  and  meal  about  50%  less, 
06,  445.  „ 

On  Yazoo  R,,  its  tributaries  and  Vicksburg  H., 
an.  average  321,594  t.;  13, 771. 

CONTRACTS. 

1873.  New  Orleans  Wrecking  &  Salvage  Co., 
removal  of  11  wrecks,  74,  62,  364. 

1906.  E.  J.  Howard,  constr.  and  •flelivery  ot 
steel  snag  boat,  S42,483,  06, 1379. 


Total,  475,000  (less  trans,  of  $18,721.49,  $456,- 
278.51,  13,  2085). 


1  H.  D.  207,  58th,  2d. 

'  $5,000  trans,  to  Tallahatchie  and  Coldwater  R.;  $7,000  trans,  to  Big  Sunflower  R. 

>  $1,500  trans,  to  Tallahatchie  and  Coldwater  R. 

<  $1,221.49  trans,  to  Tallahatchie  and  Coldwater  R.;  $4,000  trans,  to  Big  Sunflower  R. 


r  See  pp.  14-22  forT 
Lexplanatlons,  etc.  J 
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ENGINEERS. 

Chief  of  Engineers.  B.,  72,56;  73,56;  74,  62; 
75,69;  76,77;  77,76;  78,86;  79,115;  80,153;  81, 
208;  83,205;  83,214;  84,223,227;  85,237,243;  86, 
233;  87,198;  88,181;  89,213;  90,191;  91,243; 98, 
235;  93,264;  94,245;  96,274;  96,239;  97,305;  98, 
296;  99,  355;  00,  407;  01,  420;  OS,  351;  03,  373; 
04,394;  05,409;  06,443;  07,469;  08,499;  09,526; 
10, 592;  11, 638;  12, 771. 

In  charge: 

Lt.  Col.  W.  F.  Raynolds,  1872;  72,  56. 

Col.  J.  H.  Simpson,  1873;  73,  63. 

Capt.  W.  H.  H.  Benyaurd,  1873-83;  73,  53.  K., 
73,485;  74,364;  76,522;  76,594;  77,480;  78,626; 
79,  967;  (Maj.)  80, 1310;  81, 1407;  83, 1547. 

Maj.  A.  M.  Miller,  1883-85.  E.,  83,  1143;  84, 
1333  1355 

Capt.  E.  Bergland,  1885-86.  B.,  86,  1607,  1537; 
86, 1357. 

Capt.  J.  H.  Willard,  1886-99.  B.,  87,  1467;  88, 
1359;  89, 1609;  90,1892;  91, 1996;  92, 1624;  93, 2024; 
94, 1483;  95, 1929;  (Maj.)  96, 1613;  97,  1922;  98, 
1619;  99,  2009. 

Maj.  T.  L.  Casey,  1900-01.    E.,  00, 2519;  01, 2048. 

Capt.  C.  L.  Potter,  1902.    E.,  03, 1429. 

Capt.  C.  S.  Bromwell,  1903.    E.,  03, 1396. 

Lt.  Col.  H.  M.  Adams,  1904.    E.,  04,  2061. 

Capt.  G.  M.  Hoffman,  1905-07.  E.,  06, 1554;  06, 
1376;  07, 1608. 

Capt.  C.  S.  Smith,  1908-10.  E.,  08,  1579;  09, 
1566;  10, 1719. 

Capt.  J.  A.  Woodruff,  1911-.  B.,  11, 1867;  (Maj.) 
12,  2081. 

Assistants: 

J.  D.  McKown.    E.,  73,  484. 

J.  Burney.    B.,  74, 365. 

J.  Straszer.    B.,  76,  594;  78,  627. 

T.  M.  Farrell.    E.,  84, 1356. 

P.E.Starr.    E.,  85, 1608. 

1.  C.  Thomas.    B.,  04,  2069. 

ESTIMATES. 

By  Capt.  Benyam'd,  1874,  imp.  of  H.  (covering  a 
period  of  4  years)  by  constr.  of  snag  boats  and  re- 
moval of  snags,  $120,000,  74,  365;  75, 522;  76, 696; 
77,  480. 

By  J.  Burney,  1874,  constr.  and  operation  of  boats, 
74,  365;  76,  696. 

OBSTEUCTIONS.i    (See  Operations.) 

OPEEATIONS.i 

1873-74.    9  wrecks  removed  by  contract,  74, 62. 

1875-76.  Removal  of  obstr.by  U.  S.snag  boat 
belonging  to  Ouachita  R.,  76,  78,  594. 

1877-78.  Removal  of  obstr.by  U.  S.snag  boat 
belonging  to  Ouachita  R.,  78,  86,  626. 

1878-79.  Constr.  of  snag  boat  in  progress  to  be 
used  on  several  Rs.  jointly,  79,  967. 

1879-80.  Wrecks  of  2  SS.  removed,  also,  logs, 
snags,  and  similar  obstr.,  80, 1310. 

1880-8 1.  250  snags  and  2,194  trees  removed  and 
cut,  81, 1407. 

1881-82.  607  snags  and  wreck  of  SS.  removed 
and  172  trees  cut  down,  82, 1547. 

1883-83.  545  snags  removed  and  destroyed  and 
485  trees  cut  down,  83, 1144. 

1884-86.  894  snags  and  stumps  and  1  SS. 
wreck  removed  from  chan.;  also  1,773  trees  cut  and 
6  jams  removed,  86, 1507. 

1886-87.    Summary  of  operations,  87, 1467/ 

1887-88-  415  snags  and  stumps  removed  from 
the  Chan.;  203  trees  and  shore  snags  removed  from 
the  banks,  and  150 1.  f.  of  wing  dam  built,  88, 1359. 

1888-89.  Extensive  repairs  to  snag  boat  Meigs: 
494  snags  removed  from  the  chan.,  and  1,675  trees 
and  shore  snags  removed  from  the  banks,  89, 1610. 

1889-90.  730  logs  and  snags  and  6  wrecks  re- 
moved from  the  chan.,  and  94  shore  snags  and  trees 
cleared  from  banks,  90, 1893. 


1890-91.  403  snags  and  10  log  jams  removed 
from  the  chan.,  and  633  leaning  trees  cleared  from 
the  banks,  91, 1997. 

1891-93.  750  snags,  55  shore  snags,  and  2  wrecks 
removed,  92, 1626. 

1892-93.  150 1.  f.  brush  wing  dam  built,  several 
wrecks  removed,  920  s.  y.  brush  and  willows  cut, 
and  about  15,000  snags  and  other  obstr.  removed, 
93  2026 

1893-94.  Wreck  removed,  225  1.  f.  brush  dam 
built,  785  s.  y.  brush  and  willows  cut,  and  over 
27,000  snags,  etc.,  removed,  94, 1485. 

1894-96.    Care  and  repair  of  plant,  95, 1930. 

1896-97.  Portions  of  wrecks  removed,  2,294 
s.  y.  brush  and  willows  cut,  and  about  116,700  obstr. 
removed,  97, 1923. 

1897-98.  Several  wrecks  removed,  4,925  s.  y. 
brush  and  willows  cut,  and  nearly  30,000  snags  and 
other  obstr.  removed,  98, 1620. 

1898-99.  About  69,600  snags  and  other  obstr. 
and  2,800  s.  y.  willows  and  brush  removed  from 
Chan.,  99,  2011. 

1899-00.  1,100  snags  and  other  obstr.  and  parts 
of  2  wrecks  removed  from  chan.  00,  2520. 

1900-01.  4,187  snags  and  logs  cut  and  pulled, 
trees  felled,  topped,  girdled,  and  cut;  2  wrecks  re- 
moved, 01, 2048. 

1901-02.  5,160  snags,  etc.,  cut  and  pulled;  trees 
girdled,  felled,  etc.,  02, 1429. 

1902^3.  2,344  snags  and  logs,  etc.,  pulled,  cut, 
and  destroyed;  1,899  trees  felled,  out,  etc.,  03, 1396. 

1903-04.  3,068  snags  and  logs  removed,  and 
1,719  trees  felled,  etc.,  04,  2062. 

1904-05.  1,720  snags  and  logs  removed,  225 1.  f. 
wing  dams  built,  and  1,980  trees  felled  and  cut  up, 
05, 1554. 

1905^6.  1,486  snags,  etc.,  pulled,  destroyed, 
and  cut,  and  1,485  trees  felled  and  cut,  06, 1376. 

1906-07.  1,490  snags,  etc.,  removed,  and  6,174 
trees  cut  and  felled,  07, 1508. 

1907-08.  Brush  wing  dam  built  at  head  of 
Honey  Isld.,  3  wrecks  removed,  2,937  snags  and 
stumps  pulled  and  cut,  10,796  trees  felled  and  cut, 
450  s.  y .  willows  and  brush  out.  The  new  steel  snag 
boat  Ben  Sumphreys  delivered  at  Vicksburg  May 
30,  1908,  08, 1579. 

1908-09.  3,017  snags,  etc.,  destroyed  and  re- 
moved, 2  wing  dams  built,  5  wrecks  removed, 
6,820  o.  y.  di;.,  2,787  trees  felled  and  cut  up,  and 
20,950  c.  y.  brush  and  willows  cut,  09, 1566. 

1909-10.  7,800  c.  y.  dr.  from  chan.  at  McCor- 
mick  Bar,  1,350  c.  y.  through  bar  below  Greenwood,  1 
wing  dam  built,  jams,  snags,  stumps,  etc.,  removed, 
and  trees  cut,  destroyed,  etc.,  10, 1719. 

1910-11.  888  snags,  etc.,  removed,  4,370  trees 
felled  and  cut,  and  7,747  s.  y .  willows  and  brush  cut, 
11, 1868. 

1911-13.  About  2,000  snags,  etc.,  removed, 
trees  out  and  felled;  wreck  removed,  cost  of  which 
was  paid  for  by  owners,  13,  2082. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  93,  2025;  94,  1485;  96, 1614;  97, 
1922;  98, 1619. 

Description  of,  in  the  vicinity  of  bar  at  Yazoo 
City.  Bar  evidently  formed  by  gravel  brought 
down  from  adjacent  hills  by  Town  Bayou.  96, 
1616. 

Floods,  and  sliding  and  caving  banks,  render  a 
continuance  of  snagging  operations  necessary  in  the 
interest  of  safe  and  unmterrupted  navigation,  06, 
411. 

PEOJECTS. 

By  Capt.  Benyaurd,  1874;  imp.  of  the  E.  by 
constr.  of  snag  boat  and  removal  of  wrecl^,  snags, 
lo^,  and  similar  obstr.,  74,  365. 

From  1873  to  1886,  8158,000  app.,  76,  522;  76, 596; 
77,  480;  78, 626;  87, 1470. 

Maj.  Casey  recom.  poupiug  together  of  Yazoo  R. 
and  tributary  streams,  in  order  to  prosecute  work 
more  economically,  01,  2049;  consolidated  by  act 
June  13, 1902,  02, 1429. 


>  List  of  obstr.,  73,  483;  74, 365. 
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SURVEYS. 

For  removal  of  wrecks  and  obstr.,  1872,  73,  66. 

Of  Yazoo  Pass  with  a  view  to  connecting  the  pass 
with  the  Mississippi  E.  an.  act  Aug.  2,  1882;  made, 
1883,  by  Maj.  Miller  (B.  unfav.),  84, 1365. 

Sur.  from  the  Louisville,  New  Orleans  &  Texas 


RE.  br.  to  its  mouth  au.  act  Sept.  19,  1890:  made, 
1891,  by  Capt.  Willard,  91, 1998;  98, 1626. 

Act  of  1894  and  ot  1896  au.  removal  of  bar  at  Yazoo 
City.    Chief  of  Engineers  au.  sur.,  which  com- 
menced in  1896  by  Maj.  Willard,  96, 1616. 
91,1997. 


X-5 


TCHULA  LAKE,  MISS. 


APPROPRIATIONS. 

1881, 

13,000,81,1414. 

1882, 

2,600,  83,1552. 

1884, 

1,500,84,1335. 

1886, 

2,000,  86, 1361. 

1888, 

3,000,  88, 1362. 

1890, 

3,000,  90, 1897. 

1892, 

3,000,93,1647. 

1894, 

3,000,  96,  1944. 

1902, 

*4,000,  03, 1429-30. 

1905, 

*4,000,  05, 1656. 

1907, 

*4,000,  07, 1512. 

1909, 

*5,000,  09, 1569. 

Total,  38,000  (less  $1,113.27  trans,  to  Talla- 
hatchie and  Coldwater  E., 
$36,886.73,  13,  2086). 

COMMERCE. 

Limited  and  not  increasing.  Water  rates  lower 
than  EE.  rates,  13, 778. 

ENGINEERS. 

Cbiel  of  Engineers.  B.,  79, 118;  80, 168;  81, 
210;  83,  207;  83,  215;  84,  224;  85,  238;  86,  234; 
87,199;  88,181;  89,  213;  90, 192;  91,244;  93,236; 
93,  266;  94,  247;  95,  276;  03,  851,  353;  03,  373,  374, 
376;  04, 395,  396;  05,  409;  06,  443;  07,  469,  472;  08, 
498,  502;  09,  526,  530;  10,  595;  11,  642;  13,  778. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1879-^2.  R.,  80, 1350; 
81,1414;  83,1552. 

Maj.  A.  M.  Miller,  1882-84.  R.,  83,  1150;  84, 
1335. 

Capt.  E.  Bergland,  1884-87.  B.,  85,  1514;  86, 
1360. 

Capt.  J.  H.  Willard,  1887-96.  R.,  87,  1471;  88, 
1361;  89,  1612;  90,  1896;  91,  2001;  93,  1645;  93, 
2038;  94, 1506;  95,  1942. 

Maj.  T.  L.  Casey,  1900-01,  03, 343. 

Capt.  C.  L.  Potter,  1901-03.    B.,  03, 1429. 

Capt.  C.  S.  Bromwell,  1903-04.    B.,  03, 1396. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04,  2064. 

Capt.  J.  F.  Molndoe,  1904,  05,  399. 

Capt.  G.  M.  Hoffman,  1904-07.  B.,  05, 1656;  06, 
1378;  07, 1511. 

Capt.  C.  S.  Smith,  1907-11.  E.,  08,  1582;  09, 
1568;  10, 1721. 

Capt.  J.  A.  Woodruff,  1911-.  R.,  11,  1870,  1872, 
1874;  (Maj.)  13,  2084. 


Assistants: 

H.  C.  Wilson.    R.,  83, 1553. 

W.  S.  Davis.    R.,  83, 1151;  85, 1616. 

T.  C.  Thomas.    B.,  03, 1404;  04,  2071. 

H.  M.  Marshall.    B.,  05, 1560. 

OPEBATIONS. 

1881-83.  12,561  trees  cut  down  and  deadened 
and  686  snags  removed,  83, 1652. 

1883-83.  19,785  trees  cut,  girdled,  and  topped; 
3,348  snags  and  logs  cut,  83, 1160. 

1884-85.  946  trees  cut,  topped,  and  girdled, 
and  111  snags  removed,  85, 1616. 

1886-87.  4,180  trees,  snags,  and  stiunps,  and  1 
wreck  removed,  87, 1472. 

1888-89.  104  snags  removed  from  chan.;  1,320 
trees  and  125  s.  y.  brush  cleared  from  banks,  89, 
1612. 

1890-91.  70  snags  and  3  log  jams  removed  from 
chan.,  and  884  trees  and  660  s.  y.  of  brush  cleared 
from  banks,  91,  2001. 

1891-93.  340  snags  removed  from  chan.,  and 
1,624  trees  girdled,  1,833  leaning  trees  cut;  2,743  logs 
and  shore  snags  removed,  and  66,736  s.  y.  brush  cut, 
93, 1646. 

1894-95.  Wrecks  removed;  3,236  s.  y.  brush 
and  willows  cut;  nearly  72,000  snags,  etc.,  removed, 
95, 1944. 

1903-03.  Eemoving  snags,  leaning  trees,  etc., 
03, 1397, 1404. 

1904-05.  Clearing  chan.  of  log  jams,  snags,  etc., 
OS,  1665. 

1905-06.  Clearing  chan.  of  snags,  overhanging 
trees,  etc.,  06, 1378. 

1906-13.  Snagging,  etc.,  07,  1511;  09,  1569; 
10,  1722;  13,  2084. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  95, 1943. 

Condition  of  works  and  d.  of  w.,  04, 2067. 

PROJECTS. 

By  Maj.  Benyaurd,  1879,  imp.  of  Tohula  Lake 
from  Honey  Isld.,  to  its  junction  with  the  Yazoo, 
80  m.,  by  removal  of  logs,  snags,  and  similar  obsti.; 
est.,  810,000,  80, 1351. 

Imp.  not  considered  permanent,  86,  234. 

SUBVEY. 

Au.  act  Mar.  3,  1879;  made,  1879,  by  Maj.  Ben- 
yaurd, 79, 118;  80,  1360. 


X-6 


ROEBUCK  (Horseshoe)  LAKE,  MISS. 


COMMERCE. 

Small,  84, 1358. 

ENGINEERS. 

Chief  of  Engineers. 


R.,  84,  227;  08,  504. 


In  charge: 

Capt.  A.  M.  Miller.    B.,  84, 1357. 
Capt.  G.  M.  Hoffman,  08,  486. 

Assistant.    W.  S.  Davis.    R.,  84, 1358. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  84, 1358, 1369. 

STJEVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Miller 
(B.  unfav.),  84, 1357. 

Pre.  ex.,  of  Eoebudt  Lake  from  its  mouth  to  the 
ER.  br.  at  Itta  Bena,  au.  act  Mar.  2,  1907.  R., 
Capt.  Hoffman,  Oct.  8, 1907'  (vmfav.),  08,  504. 


*  Allotment. 


1 H.  D.  811, 60th,  1st. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 


BIVEB  AND  HARBOR  WORKS. 
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YALOBUSHA  (Yallabusha)  RIVER,  MISS. 


APPROPRIATIONS . 

1881)  13,500,  81, 1414. 
1882,  3,500,83,1555. 
1884,  2,000,  84, 1337. 
1886,   2,000,  86, 1363. 

Total,  11,000 

COMMERCE. 

Cotton  production,  83, 1153. 

Description  of;  unimportant,  95, 1983, 1984. 

To  assure  navigation  would  require  system  of 
slackwater  imp.,  which  would  be  out  of  all  propor- 
tion to  C.  to  be  developed,  04,  2093. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 158;  81,  210;  83, 
207;  83,216;  84,225,226;  86,240;  86, 235;  87, 199; 
95,  279;  04,  398;  13,  781. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1879-83.  R.,  80, 1348; 
81, 1414;  83, 1654. 

Maj.  A.  M.  Miller,  1883-85.  R.,  83, 1152;  84, 1337, 
1342. 

Capt.  E.  Bergland,  1885-87.  R.,  85,  1519;  86, 
1363. 

Capt.  J.  H.  Willard,  1887-95.  R.,  87, 14V3;  88, 
1362;  95,  1979. 

Capt.  C.  L.  Potter,  1904.    R.,  04,  2091. 

Maj.  J.  A.  Woodruff,  13, 752. 

Assistants. 

N.  M.  Rees.    R.,  80, 1349. 

W.  S.  Davis.    R.,  84,  1342;  86,  1520. 


OPERATIONS. 

1881-83.  540  logs  and  snags  removed  and  694 
trees  destroyed,  83, 1554. 

1883-83.  3,956  trees,  logs,  and  snags  removed, 
S3, 1153. 

1884-86.  2,557  trees  out  and  girdled  and  4,299 
snags  and  logs  removed,  85, 1520. 

1886-87.  2,329  snags,  logs,  and  stumps  re- 
moved and  12,425  trees  cut,  87, 1474. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  80, 1348, 1349;  96, 1979. 

PROJECTS. 

By  Maj.  Benyaurd,  1879,  imp.  from  Grenada  to 
its  mouth,  63  m.,  by  removal  of  snags,  sunken  logs, 
leaning  timber,  etc.,  est.,  $7,000,  80, 1350;  87, 1473. 

Additional  expend,  required  to  maintain  imp., 
87, 1473. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1879,  79, 118;  made,  1879,  by 
Maj.  Benyaurd,  80, 1348. 

Ex.  above  Grenada  au.  act  Aug.  2,  1882;  made, 
1883,  by  Maj.  Miller  (R.  unlav.),  84, 1342. 

Ex.  aui  act  Aug.  17, 1894;  made  by  Capt.  Willard, 
1895  (R.unfav.),  96, 1979. 

Pre.  ex.  au.  act  June  13, 1902,  Grenada  to  mouth. 
K.  by  Capt.  Potter,  July  18,  1902 1  (untav.),  04, 398, 
2091.    BBRH.    R.  unfav.,  04,  2094. 

Pre.  ex.  au.  act  Mar.  3, 1909,  to  the  town  of  Derma. 
R.  by  Capt.  Woodruff,  Mar.  29,  19112  (unfav.),  IS, 
781. 


X-9 


LOOSACOONA  RIVER,  MISS. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84, 226. 

In  charge.    Capt.  A.  M.  Miller.    R.,  84, 1344. 

Assistant.    W.  S.  Davis.    R.,  84, 1344. 


ST7RVEY. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Maj.  Miller  (R. 
unfav.),  84, 1344. 


X-10    TALLAHATCHIE  AND  COLDWATER  RIVERS,  MISS. 


Part. 

Title. 

Period. 

Appropria- 
tion, 

a 

Tallahatchie  R.,  Miss •. 

1878-1904 
1878-1897 
1906-1912 
1906-1912 

$65,500.00 
11,000.00 
49,406.35 
9,972.43 

b 

Coldwater  K.,  Miss 

Tallahatchie  and  Coldwater  Es.,1Miss 

d 

Tallahatchie  R.  from  mouth  of  Coldwater  R.  to  Bat^ville. 

Total ..■: 

135,878.78 

Part  (a),  X-10       Tallahatchie  River,  Miss. 


APPROPRIAOnONS. 

1879,  $6,000,  79, 116. 

1880,  9,000,80,1319. 

1881,  3,000,  81, 1412. 

1882,  3,000,  83, 1551. 
1884,  3,000,  84, 1336. 
1886,  3,500,86,1362. 
1888,  5,000,  88, 1364. 


1890,  $5,000,  90,  1899. 

1892,  5,000,  93,  1650. 

1894,  4,000,  96, 1947. 

1806,  4,000,  96,  1629. 

1899,  5,000,99,2021. 

1902,  *10, 000,  03, 1432. 

Total,  65,500 


*  Allotment. 


iH.  D.  201,  58th,  2d. 


'  H.  D.  263, 62d,  2d. 
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COMMERCE. 

Important,  79, 985. 
C.  0(11.,  83, 1148. 

Average  C.  tgr  the  last  10  years,  49,411  t.  an.; 
value,  $1,489,000,  00,  411. 

ENGINEERS. 

Chlel  of  Engineers.  R.,  78,  88;  79,  116,  118; 
80,166;  81,209;  83,206;  83,215;  84,224;  85,239; 
86,234;  87,200;  88,182;  89,213;  90, 192;  91,244; 
93,236;  93,266;  94,247;  95,276;  9e,241;97,308; 
98,299;  99,358;  00,410;  01,422;  03,352;  03,373; 
04,  394,  398. 

Boards.    BEBH.    R.,  04,  2090. 

In  charge: 

Capt.  W.  H.  H.  Benyaurd,  1879-83.  R.,  79,  971, 
985;  <Maj.)  80, 1319;  81, 1411;  83, 1550. 

Maj.  A.  M.  Miller,  1883-85.  R.,  83,  1148;  84, 
1335. 

Capt.  E.  Bergland,  1885-87.  R.,  85,  1517;  86, 
1361. 

Capt.  J.  H.  Willard,  1887-99.  R.,  87,  1474;  88, 
1363;  89,  1613;  90,  1897;  91,  2003,  93,  1648;  93, 
2041;  94,  1508;  95, 1945;  (Maj.)  96,  1626;  97,1932; 
98,1637;  99,2020. 

Mai.  T.  L.  Casey,  1900-01.    R.,  00, 2534;  01, 2067. 

Capt.  C.  L.  Potter,  1902.    R.,  03, 1432. 

Capt.  C.  S.  Bromwell,  1903.    R.,  03, 1396. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04,  2062,  2090. 

Assistants: 

J.  M.  Searles,  79, 982. 

J.  J.  Barry.    R.,  80, 1320. 

OPERATIONS. 

1879-80.  25,381  treescut  down  and  girdled,  80, 
1319. 

1880-81.  27  snags  and  logs  removed  and  31,638 
trees  cut  and  deadened,  81, 1412. 

1881-83.  457  snags  and  logs  removed  Irom 
Chan.,  88, 1551. 

1883-83.  405  snags  pulled,  6,740  s.  y.  brush  cut 
and  2,167  trees  and  logs  out,  deadened,  and  removed 
from  B.  hed,  83, 1148. 

1884-85.  857  snags  and  stumps  piilled,  2  side 
jams  removed,  and  557  trees  cut  and  girdled,  85, 
1517. 

1886-87.  1,107  logs,  snags,  and  trees  removed 
and  2,727  leaning  trees  cut,  87, 1475. 

1888-89.  265  snags  and  logs  removed  from 
Chan.,  89, 1614. 

1889-90.  424  snags  and  logs  and  3  wrecks  re- 
moved from  Chan.,  and  12,920  trees  and  435  s.  y. 
brush  cleared  from  banks,  90, 1899. 

1890-91.  302  snags  and  53  logs  removed  from 
Chan.,  and  ^17  shore  snags,  2,902  trees,  and  95  s.  y. 
of  brush  cleared  from  banks,  91, 2004. 

1891-93.  398  snags  and  2  wrecks  removed  from 
Chan.,  93, 1650. 


1893-93.  Wreck  removed;  1,440  s.  y.  brush 
and  willows  cut;  and  over  15,000  snags  and  other 
obstr.  removed,  93,  2044. 

1893-94.  Wreck  removed;  150  s.  v.  brush  and 
willows  cut;  about  3,400  snags  and  other  obstr.  re- 
moved, 94, 1510. 

1895-96.  Several  wrecks  removed;  over  1,600 
s.  y.  brush  and  willows  cut,  and  about  64,000  snags 
etc.,  removed,  96, 1627,  1628. 

1896-97.  Part  of  wreck  removed;  2,744  s.  y. 
brush  and  willows  cut;  about  114,000  snags  and 
other  obstr.  removed,  97, 1933. 

1897-98.    A  few  obstr.  removed,  98, 1637. 

1899-00.  About  6,300  snags  and  other  obstr., 
1,100  s.  y.  willows  and  brush,  and  2  wrecks  removed 
Iromohan.,  00, 2535. 

1900-01.  3,647  snags,  logs  and  other  obstr.  re- 
moved from  R.  and  810  s.  y.  willows  cut  from  banks, 
01,  2068. 

1901-03.  5,046  snags  and  other  obstr.  removed 
from  R.  and  250  s.  y.  willows  cut  from  banks,  03, 
1432. 

1903-03.  3,894  snags  and  other  obstr.  removed 
from  B.  and  3,275  s.  y.  brush  cut  from  banks,  03, 
1396. 

1903-04.  1,072  snags  and  other  obstr.  removed 
from  E.  and  30  s.  y.  brush  cut  from  banks,  04, 2062. 

PHYSICAL  CHARACTERISTICS. 

Described,  79,  985;  93,  2043;  94, 1509;  96, 1627, 
1628;  97,  1932;  98, 1637. 

Description  of;  above  mouth  of  the  Coldwater, 
93, 2042. 

Caving  and  sliding  banks,  and  shifting  and  scour- 
ing of  Chan,  bring  new  obstr.  into  chan.,  93,  2044; 
03, 376. 

PROJECTS. 

By  Maj.  Benyaurd,  1879,  imp.  of  l.-w.  navigation 
from  junction  with  Coldwater  R.  to  mouth,  165  m.; 
by  removal  of  snags,  trees,  and  wreck  of  steamer; 
est.  cost,  $40,000,  79,  116,  971,  985;  87,  200,  1474. 
Imp.  not  considered  permanent,  88, 1363. 

By  Capt.  Willard,  1892,  expend,  no  part  of  app. 
of  that  year  on  B.  above  mouth  of  the  Coldwater; 
Sec.  of  War  sanctioned  applying  app.  to  B.  below 
Coldwater,  93,  2043. 

Proj.  of  1879  modified,  1899,  by  Maj.  Willard,  to 
permit  expend.  $10,000  in  one  working  season  to  put 
the  Tallahatchie  bet.  the  Yazoo  and  Coldwater  Rs. 
in  fairly  good  navigable  condition,  and  about  $2,500 
yearly  for  mainten.  for  some  time  to  come,  99, 2021. 

Act  June  13,  1902,  au.  continuing  imp.  and 
mainten.  of  work  done  along  lines  of  former  projs., 
03,  374. 

SURVEYS. 

Ex.  by  J.  M.  Searles,  1878-79,  78, 88;  79, 118, 982. 

Pre.  ex.  au.  act  June  13, 1902,  mouth  of  Coldwater 
R.  to  Batesville.  R.  by  Capt.  Potter'  (unfav.), 
04, 398,  2088.    BEBH.  concurs,  04,  2090. 


Part  (b),  X-10 


Coldwater  River,  Miss. 


APPROPRIATIONS. 

1879,     $7,000,  79, 116. 


1880, 
Total, 


4,000,  80, 1321. 


11,000 


COMMERCE. 

Fertility  of  country  tributary  to  R.,  79,  985. 
Description  ofs  ummportant,  93,  2100;  97, 1943. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78,  88;  79,  116,  118; 
80,155;  81,209;  83,206;  83,215;  84,225;  85,240;- 
93,  272;  97,  310. 


In  charge: 

Capt.  W.  H.  H.  Benyaurd,  187S-S3, 78, 88;  79, 112, 
117.  R.,  79,  970,  984;  (Maj.)  80,  1321;  81,  1413; 
83, 1551. 

Maj.  A.  M.  Miller,  1883-85.    R.,  83,  1149;  84, 

Capt.  E.  Bergland,  1885.    R.,  85, 1518. 
Capt.  J.  H.  Willard,  1893-97.    R.,  93,  2099;  97, 
1943. 

Assistants: 

J.  M.  Searles,  79,  982. 
J.  Barry.    R.,  80, 1321.  . 
J.  H.  Bumey.    R.,  80, 1322. 


iH.  D.190,  58th,  2d. 


r  See  pp.  14-22  for  I 
Lexplanations,  etcj 
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OPEBATIONS. 

1879-80.    2,777  trees  cut  and  girdled,  80, 1321. 
1880-81.    3,SS3   logs,   snags,   and   Slumps  re- 
moved and  trees  cut  down,  81, 1413. 

PHTSICAl  CHARACTERISTICS.     ' 

Description  of,  79,  984,  985;  93,  2099;  97,  1944. 

PROJECTS. 

By  Capt.  Benyaurd,  1879,  removing  obstr.  with 
hired  labor,  U.  S.  flatboat;  est.,  125,000, 79, 116, 970, 
985. 


SUB  VETS. 

Ex.  ordered  and  in  progress,  78,  88. 

Ex.  completed  by  J.  M.  Searles,  79, 118,  982. 

Ex.  Coldwater  and  Tallahatchie  Es.  made,  1880, 
by  Maj.  Benyaurd,  80, 1322. 

Ex.  au.  act  July  13,  1892;  made,  1893,  by  Capt. 
Willard  (R.  unfav.),  93,  2099. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Maj. 
Willard  (R.  unfav.),  97, 1943. 


Part  (c),  X-10    Tallahatchie  and  Coldwater  Rivers,  Miss. 


APPROPRIATIONS. 

1905,  *I5,000.00,  06,  1556. 
1S<W>  {isioOoiMJO'-lSM. 
1909,  *10, 000. 00,  09,  1569. 
1909,  11,500.00,09,1569. 
*5,000.00,  10,1722. 
'■'8,544.02,  11,640,1872. 
2 140. 84,  11,  640. 
1,221.49,11,640. 
*8, 000. 00,  13,2085. 


1910, 
1911, 


1912, 


(*8,J 
1    " 


Total,  49,406.35 

COMMERCE. 

Of  little  importance  and  decreasing,  13, 774. 

ENGINEERS. 

Cliiet  of  Engineers.    R.,  05,  409;  06,  443;  07, 

470;  08,  499;  09,  527;  10,  592;  11,  639;  13,  773. 

Inc&arge: 

Capt.  G.  M.  Hoffman,  1905-07.  R.,  05, 1555;  06, 
1377;  07, 1609. 

Capt.  C.  S.  Smith,  1908-10.  R.,  08,  1580;  09, 
1567;  10, 1720. 

Capt.  J.  A.  Woodrufl,  1911-.  B.,  11, 1868;  (Maj.) 
13, 2082. 


Assistant.    H.  M.  Marshall.    B.,  05, 1560. 

OPERATIONS. 

1904-05.  270  snags  and  other  obstr.  removed 
from  Tallahatchie  E.,  05, 1555. 

1905-06.  472  snags  and  other  obstr.  removed 
from  Tallahatchie  E.;  2,290  snags  and  1  wreck  re- 
moved from  Coldwater  E.,  and  23,000  s.  y.  willows 
out  from  banks,  06, 1377-78. 

1906-07.  11,466  snags  and  other  obstr.,  90,000 
s.  y.  brush  out  and  2  wrecks  removed  from  both 
Es.,  07, 1509. 

1907-08.  14,992  snags  and  other  obstr.  re- 
moved and  64,158  s.  y.  brush  out,  08, 1580. 

1908M)9.  12,679  snags  and  other  obstr.  removed 
09, 1567. 

1909-10.  17,348  snags  and  other  obstr.  re- 
moved and  39,876  s.  y.  of  brush  cut,  10, 1720. 

1910-11.  90  obstr.  removed  from  Tallahatchie 
E.  bet.  mouth  and  Archula  Landing;  4,348  snags, 
etc.,  removed  from  Coldwater  E.  upstream  from 
Marks  and  downstream  to  Glendora  on  Tallahatchie 
E.,  11, 1868. 

1911-13.  10,830  snags  and  other  obstr.  re- 
moved, 13, 2083. 


Part  (d),  X-10 


Tallahatchie  River  from  mouth  of  Coldwater 
River  to  Batesville,  Miss. 


APPROPRIATIONS. 

1907,      $4,000.00,07,1510. 
1909,     {^ 


(6,000.00,09,529. 
.  s  972.  43,  11,640. 


Total,    9,972.43 

ENGINEERS. 

Chief  of  Engineers.  B.,  06,  446;  07,  470;  08, 
500;  09,  628;  10,  693;  11,  640;  13,  774. 

In  cliaige: 

Capt.  G.  M.  Hoffman,  1906-07.    E.,  07, 1510. 

Capt.  C.  S.  Smith,  1908-10.  B.,  08,  1581;  09, 
1567;  10, 1720. 

Capt.  J.  A.  Woodrufl,  1911-.  B.,  11,  1868;  13, 
2082. 

OPEBATIONS. 

1906-07.  2,575  snags  and  other  obstr.  removed 
and  25,950  s.  y.  brush  cut,  07, 151Q. 


1907-08.  8,288  snags  and  other  obstr.  removed 
and  33,200  s.  y.  brush  cut,  08, 1581. 

1909-10.  58  logs  and  stumps  removed,  10, 
1720. 

1910-11.  2,707  snags  and  other  obstr.  removed, 
11, 1868. 

1911-13.  Bepairs  to  floating  plant,  13,  2083. 

PBOJECTS. 

Act  Mar.  2,  1907,  au.  $4,000  in  resuming  work  in 
accordance  with  plan,'  07, 1510. 

SUBVETS. 

Pre.  ex.  of  Tallahatchie  E.,  mouth  of  Coldwater 
E.  to  Batesville,  au.  act  Mar,  3, 1905.  B.  by  Capt. 
Hoffman,  Nov.  9, 1905;  est.,  $2,000  per  an.,  for  series 
of  years,  and  eventually  not  more  than  $1,000  per 
an.,»  06,  446. 


*App. 

1  Trans,  from  Yazoo  E.  app. 


s  Trans,  from  Tehula  Lake  app. 
'  H.  D.  147, 59thj  1st. 
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X-13 


CASSIDY  (Cassidy's)  BAYOU,  MISS. 


COMMEKCE. 

Small,  86, 1634, 1637. 

Description  of;  unimportant,  93, 2096. 

ENGINEERS. 

Chief  of  Engineers.  B.,  85,  243;  87,  203;  93, 
272;  10,  599. 

In  cbaige: 

Capt.  B.  Bergland.    E.,  85, 1634. 
Capt.  J.  H.  Willard,  1887-fl3.    B.,  87,  1497;  93, 
2095. 
Capt.  Clarice  S.  Smith,  1910.    B.,  10,  578. 

Assistant.    E.  S.  Burrows.    B.,  86, 1635. 

LEGISLATION. 

Act  ot  Mississippi,  1886,  incorporated  the  Cassidy 
Bayou  Dam  &  Lock  Co.,  having  right  to  imp.  and 
navigate  the  stream  for  30  years,  93,  2097. 

PHYSICAL  CHABACTEBISTICS. 

Bayou  described,  85, 1535;  93,  2096. 


PLANS. 

Capt.  Bergland  reported  the  removal  of  snags  and 
simi&  obstr.,  44  m.  of  bayou,  mouth  to  Hopsons 
Bayou,  would  cost  18,800,  85, 1534,  1637. 

m  1887  Capt.  Willard  recom.  emend.  $5,000  to 
clear  the  bayou  from  snags  to  50  m.  above  the  moutli, 
87, 1497. 

PBOJECTS. 

Snag  removal  advised,  if  the  charter  of  the  dam 
company  should  be  revoked,  93,  2096. 

SURVEYS. 

Ex.  au.  acts  July  5,  1884,  and  Aug.  6, 1886;  made 
by  Capt.  Bergland  (B.  unfav.),  1886,  85, 1534,  and 
Capt.  Willard  in  1886,  87, 1497. 

Ex.  au.  act  July  13,  1892;  made,  1893,  by  Capt. 
Willard  (E.  unfav.),  93,  209S. 

Pre.  ex.  mouth  to.  Belen,  Miss.,  au.  act  Mar.  3, 
1909,  made;  B.  by  Capt.  Smath,  Aug.  19,  1909 
(unfav.),i  10,  599. 


X-14      BEAR  CBEEE  (branch  of  the  Yazoo  River),  MISS. 


APPBOPBI ATIONS . 

1910,  *I3,000.  00,  10,  597,  1722. 

1911,  *1,540.66,  11,  1872. 


Total,    4,540.66 

COMMEBCB. 

Description  of;  unimportant,  95,  1991;  11,  644. 
About  5,350  bales  of  cotton  an.  and  some  lumber, 
10,  597;  11,  666. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  81,  213;  83,  210;  96, 
280;  08,  504;  10,  597;  11, 644;  13, 780. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1882.    R.,  83, 1663. 
Capt.  J.  H.  Willard,  1895.    R.,  96, 1990. 
Capt.  C.  S.  Smith,  1910.    R.,  10, 1719. 
Capt.  J.  A.  Woodrufl,  1911-.    R.,  11, 1871;  (Maj.) 
13, 2084. 

Assistant.    W.  S.  Davis.    E.,  82, 1663. 

OPERATIONS. 

1910-11.  Snags  and  other  obstr.  removed, 
summary  given,  11, 1871. 

1911-13.  Snags  and  other  obstr.  removed,  13, 
2084. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  83, 1563;  95,1990;  11, 644. 

Creek  a  succession  of  small  lakes  and  creeks  about 
80  m.  1. ;  runs  dry  during  1.  w.,  lakes  becoming  stag- 
nant pools,  95, 1990;  10,  597. 

PLANS. 

By  Maj.  Benyaurd,  1881,  clearing  out  obstr.  from 
about  44  m.  of  the  creek  and  connecting  lakes  at  an 
est.  of  16,000,  83, 1563, 1565. 

PBOJECTS. 

By  Capt.  Smith,  1908,  plan  for  imp.;  est.,  $3,000,' 
08,  504. 

Act  June  25,  1910,  au.  cutting  out  imdergrowth 
which  obstr.  navigation;  est.  $3,000;  $2,500  to  he 
app.  3  years  later  for  mainten.;  10,  597;  addl.  smn 
of  $1,540  req.,  11,  644. 

SUBVEYS. 

Ex.  au.  act  Mar.  3, 1881;  made,  1881,  by  Maj.  Ben- 
yaurd (see  Plans),  83, 1563. 

Ex.  au.  act  Aug.  17,  1894;  made,  1896,  by  Capt. 
Willard  (B.  unfav.),  96, 1990. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Capt. 
Hoflman,2  08,  504. 


X-15 


BIG  SmVTLOWER  RIVER,  MISS.' 


APPBOPBIATIONS. 

1879, 

$20,000.00,79, 

116. 

1880, 

8,000.  00,  80, 

1318. 

1881, 

4,000.00,  81, 

1411. 

1882, 

6,000.00,  83, 

1549. 

1884, 

5,000.00,  84, 

1335. 

1886, 

5,000.00,86, 

1,169. 

1888, 

5,000.00,88, 

1367. 

1890, 

5,000.00,90, 

1903. 

1892, 

6,000.00,  92, 

1656. 

1894, 

6,000.00,  95, 

1951. 

1896, 

6,000..00,  96, 

1632. 

1902, 
1905, 
1907, 

1910, 

1911, 
1911, 
1912, 


«6,000.00,  99,  2024. 

*20,000.00,  02, 1434. 

*6,000.00,  06, 1556. 

100,000.00,07,1512. 

f  2  7,000.00,  10,1722. 

\*10,000.00,  10,1722. 

14,000.00,  13,2085. 

*865.  61,  11, 1872. 

75,000.00,  13,2085. 


Total,  307,365.61  (plus    receipts    from 
$93.82,  12,  2085). 


*  Allotment. 

•  H.  D.  324,  61st,  2d. 
2  H.  D.  908,  60th,  1st. 

8  This  work  app.  for  in  1902,  combined  with  Yazoo  and  Tallahatchie  Rs.  and  Tchula  Lake. 
i  Trans,  from  allotment  for  Yazoo  R 


r  See  pp.  14-22  fori 
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COMMERCE. 

Advaatages  resulting  from  imp.,  86,  ISll. 

Reduction  in  rates  consequent  upon  unp.,  89, 
1617;  91, 245. 

Description  of;  not  unimportant,  93,  1639,  2051. 

Average  C,  1900,  for  "last  11  years  32,268 1.  an.," 
value,  $970,000, 00,  412. 

60%  reduction  in  rates,  OS,  363. 

Eng.  imp.  commended  by  com.  interests  as  great 
relief,  11, 641, 1868. 

1911, 92,000±t.,  13, 776. 

CONTRACTS. 

1907.  O.  A.  Gibson,  oonstr.  levee  to  close 
chutes,  270  o.  y.,  08, 1683. 

1909.  Morrison  Bros.,  levee  extension  of  tne 
Little  Sunflower  Dike  in  Sbarkey  Co.,  25.464!  c.  y., 
10, 1720. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78,  88:  79,  116,  117; 
80,155;  81,208;  83,206;  83,214;  84,224;  85,238; 
86,234;  87,200;  88,183;  89,214;  90,193;  91,245; 
93, 238;  93,  268;  94, 248;  95, 277,  280;  96,  242,  243; 
97,308;  98,300;  99,359;  00,411;  01,424;  03,363; 
03,373;  04,394;  05,409;  06,443;  07,469;  08,501; 
09,  529;  10,  594;  11,  641;  13,  775. 

In  cbaige: 

Capt.  W.  H.  H.  Benyaurd,  1878-82,  78,  88;  79, 
112, 117.  R.,  79, 970, 983;  (Maj.)  80, 1316;  81, 1408, 
83, 1548. 

Mai.  A.  M.  Miller,  1882-86.  R.,  83,  1145;  84, 
1334. 

Capt.  E.  Bergland,  1885-86.  R.,  85,  1511;  86, 
1369. 

Capt.  J.  H.  Willard,  1886-99.  R.,  87,  1477;  88, 
1366;  89,  1617;  90,  1901;  91,  2007;  93,  1654;  93, 
2047;  94, 1613;  96, 1949;  (Maj.)  96, 1630, 1638;  97, 
1935;  98,  1639;  99,  2022. 

Maj.  T.  L.  Casey,  1900-01.    R.,  00, 2537;  01, 2070. 

Capt.  Chas.  L.  Potter,  1902.    R.,  03, 1433. 

Capt.  Chas.  S.  Bromwell,  1903.    R.,  03, 1397. 

U.Col.  H.  M.  Adams,  1904.    R.,  04,  2061. 

Capt.  G.  M.  Hoffman,  1905-07.  R.,  OS,  1666;  06, 
1378;  07, 1510. 

Capt. ClarkeS. Smith,  1908-10.  R., 08, 1581;  09, 
1567;  10, 1720. 

Capt.  J.  A.  Woodruff,  1911-.  R.,  11, 1868;  (Maj.) 
13, 2083. 

Assistants: 

J.  M.  Searles,  79, 982.    R.,  80, 1316. 

J.  T.  Barry.    R.,  81, 1409;  83, 1549;  83, 1146. 

0.  W.  Phifer.    R.,  85, 1512. 

H.  M.  Marshall.    R.,  96, 1644;  05, 1660. 

T.  C.  Thomas,  03, 1401;  04,  2068. 

OBSTRUCTIONS.    (See    Physical  characteris- 
tics below.) 

OPERATIONS. 

1879-80.  10  wing  dams  built  by  hired  labor  at 
Oliphant  Bar;  removal  of  snags  and  logs,  80, 156, 
1316. 

1880-81.  472  snags  and  logs  removed  and  7,000 
trees  cut  down;  wing  dams  built  at  Callao  and 
Vick's  Landing,  81, 1408. 

1881-83.  20,245  trees  cut  down,  186  logs  re- 
moved, 775  1.  t.  wing  dams  built  at  Callao,  Shell 
Ridge,  and  Vick's  Landing,  83, 1548. 

1883-83.  20,433  trees  out  down,  3,109  logs  and 
snags  and  600  brush  piles  removed,  83, 1146. 

1884-85.  2,524  l.f.wingdams  built  at  Oliphant, 
Callao,  Woodburn,  Johnsonville,  and  Hollywood; 
400  logs  and  snags  removed,  86, 1511, 1613. 

1886-87.  46  snags,  stumps,  and  logs  removed, 
and  1,116 1,  f.  of  wing  dams  built,  87, 1478. 

1887-88.  117  snags  and  164  c.  y.  earth  removed 
from  Chan.;  6,1511.  f.  wing  dams  built;  319  trees  and 
8,260  s.  y.  willows  cleared  from  banks,  88, 1366. 

1888-89.  140  logs  and  snags  removed  from 
chan.,  and  619  trees  cleared  from  banks,  89, 1617. 

1889-90.  813  1.  f.  of  wing  dams  built;  15  snags 
removed  from  chan.  and  6  trees  from  banks;  375 1.  f. 
of  brush  wing  dams  built,  90, 1902. 


1890-91.  646  snags  and  2  wrecks  removed  from 
Chan.,  and  320  trees  cleared  from  banks;  375  1.  f.  of 
brush  wing  dams  built,  9 1,  2008. 

1891-93.  60  snags  and  logs  removed  fromcnan., 
and  23  trees  cut  from  banks,  93, 1655. 

1893-93.  Part  of  wreck  removed;  1,065  s.  y. 
brush  and  willows  cut;  and  about  17,800  snags  and 
other  obstr.  removed,  93,  2060. 

1896-96.  Oneolddamrepafred;  23wmgdams, 
amounting  to  1,810 1.  f.,  built;  6,463  s.  y.  brush  and 
willows  cut;  and  nearly  25,000  snags,  etc.,  removed, 
96,1632.  ,  ^.       .     „„- 

1897-98.  32  wmg  dams,  amountmg  to  2,817 
1.  f.,  built;  3,306  s.  y.  brush  and  willows  cut;  and 
61,600  snags,  etc.,  removed,  98, 1640.    _ 

1898-99.  At  Hollywood  Bar  a  wmg  dam  was 
built  to  cause  scour;  an  old  dam  repaired,  99, 2022. 
1899-00.  20  wing  dams  built  and  14  old  dams 
repaired;  10,069  snags  and  other  obstr.  and  35,700 
s.  y.  willows  and  brush  removed  from  chan.,  00, 
2638  2539. 

1900-01.  Snag  boat  CoZttrnMa  removed  39  snags, 
1  stiunp,  and  8  shore  snags,  01,  2070. 

1903-03.  2,745  1.  f.  wing  dam  built,  and  431 
snags,  stumps,  and  logs  removed,  03, 1397. 

1903-04.  3,665 1.  f,  wing  dam  constr.,  3  old  dams 
repaired  and  strengthened,  and  logging  and  snag- 
ging continued,  04, 2063. 

1904-05.  15  wing  dams  built  (total  of  6,700'), 
21  old  dams  repaired  and  strengthened,  and  2,630 
snags  and  logs  removed,  05, 1555. 

1905-06.  3  wing  dams  built  (total  of  1,530 1.  f.), 
12  dams  repaired ;  over  45,000  leaning  trees  felled  and 
cut  up;  over  9,000  snags,  logs,  and  stumps  removed: 
about  2,000  trees  girdled;  100  sq.  yds.  willows  and 
brushcut,  etc.,  06, 1378.  ,    , 

1906-07.  6  jams  broken  up  and  destroyed; 
over  900  snags,  stumps,  and  logs  removed;  11,924 
leaning  trees  cut;  2,060  trees  girdled,  and  8,293  sq. 
yds.  willows  and  brush  cut,  07, 1510. 

1907-08.  80  1.  f.  wing  dam  built  at  Eastland 
Shoals;  over  4,000  snags,  stumps,  and  logs  removed; 
1  jam  broken  up  and  destroyed;  over  24,000  leaning 
trees  felled  and  cut  up;  over  3,000  trees  girdled;  1,000 
s.  y .  willows  and  brush  cut,  and  4  wrecks  removed, 
08   1582 

1908-09.  Repairing  wing  dams,  removing 
snags,  logs,  and  trees,  cutting  willows  and  brush, 
and  oonstr.  5  levees,  09, 1568. 

1909-10.  Levee  extension  of  Little  Sunflower 
Dike  completed;  embankment  constr.;  chan.  d.  at 
Oliphant  Bar  by  snag  boat  Ben  Humphreys;  wing 
dams  built  and  repaired;  snagging,  etc.,  continued, 
10, 1720, 1721. 

1910-11.  Work  of  the  U.  S.  snag  boats  and  der- 
rick boats  in  dr.  outs,  building  dikes  and  wing 
dams,  and  removing  obstr.,  11, 1868, 1869, 1870. 

1911-13.  Snagging  and  constr.  and  repair  of 
wing  dams,  9,200  c.  y.,  bucket  measiu:ement,  dr. 
from  3  outs  in  lower  66  m.  of  R.,  13,  776,  2083,  2084. 

PHYSICAL  CHARACTERISTICS. 

Described  (navigable  for  boats  of  light  draft  6 
months  in  year);  79,  983;  86,  1511;  93,  2049;  96, 
1631, 1639;  98, 1639;  13,  776,  776. 

Obstr.,  79, 983,  984. 

Great  beneficial  changes  since  1378.  Gain  in 
depth.    96, 1641. 

Water  escaping  through  crevasses  along  the  Mis- 
sissippi front  during  a  flood  said  to  have  brought  in 
large  quantities  of  drift,  etc.,  97, 1936. 

Operations  (q.  v)  show  something  of  character  of 
stream. 

PRIVATE  WORK. 

Dikes  built  by  SS .  men.  Improperly  placed,  09, 
1568. 

PROJECTS. 

By  Maj.  Benyaurd,  1879,  imp.  R.  to  3'  to  3*'  by 
removal  of  obstr.  from  lower  part  of  R.,  and  mip. 
of  Oliphant  Bar  and  Mussel  Snoals  by  wing  dams; 
est.,  $66,000,  79,  116,  970;  86,  234;  88,  1365;  modi- 
fied, 1899,  by  Maj.  Willard  to  permit  expend.  $20,000 
in  one  or  two  seasons  of  1.  w.  to  complete  imp.,  and 
$3,000  an.  mainten.,  99,  2023. 

Removal  of  obstr.  bet.  mouth  of  Hushpuokena  R. 
(about  30  m.  below  Clarksdale)  and  Baird;  below 
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Baird  the  imp.  of  the  E.  by  constr.  of  oontraotion 
works,  to  obtain  navigable  d.  of  3' ;  est.  for  necessary 
closing  dams  below  Baird,  $75,000,  and  about 
810,000  per  year  for  5  years  for  open  R.  work,  and 
$5,000  per  year  thereafter, '  07,  471. 

Act  July  25,  1912,  au.  constr.  of  lock  and  dam  at 
toot  of  Hollywood  Bar,  74  m.  above  mouth  of  B.; 
est.,  $300,000;  openchan.  work  and  dr.  below  mouth 
of  Hushpuckena  E.;  est.,  160,000,2  18,  776. 

SURVEYS. 

Ex.  au.  and  in  progress,  78,  88;  completed  by 
J.  M.  Searles,  79, 117,  982. 

Oliphant  Bar  and  Mussel  Shoal,  80, 1316. 

Line  of  precise  levels  run  from  Friars  Ft.,  on  the 
Mississippi,  to  Clarksdale,  to  check  base  lines  of 
probable  sur.  for  looks  and  dams,  9S,  1951. 


Ex.  with  view  to  imp.  R.  to  Clarksdale  with  locks 
and  dams  au.  act  Aug.  17,  1894;  made,  1896,  by 
Mai.  Willard  (R.  fay.  to  limited  imp.),  96,  1638; 
99,  362. 

Pre.  ex.  and  plan  and  est.  of  cost  of  imp.,  with 
view  to  obtaining  continuous  navigation  from 
mouth  to  RE.  br.  at  Clarksdale,!  06, 446. 

For  purpose  of  locating  levees  to  close  chutes  in 
lower  E.,  made,  1907,  08, 1582. 

Pre.  ex.  and  sur.  from  near  Baird  to  mouth  of 
Hushpuckena  E.  au.  by  E.  and  H.  act  Mar.  2, 1907 
(R.  unfav.),  08,  504;  09, 532;  12,  776. 

Made,  1909^  from  mouth  of  Big  Sunflower  E.  to 
head  of  Mabm  Isld.,  sliowing  dikes  built  and  d.  of 
water,  09, 1568. 

Cong,  docs.,  etc.,  relative  to  surs.,  exs.,  plans,  etc., 
03,376;  04,397;  07,472;  08,603;  13,775,776. 


X-17 


QUIVER  RIVEK,  MISS. 


ENGIVEERS. 

Cbiet  of  Engineers.    R.,  13,  781. 

In  cbarge.    Maj.  J.  A.  Woodruff,  13, 752. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Jtme  25, 1910  (R.  to  come), 
18,  781. 


X-19 


BOGUE  (PhaUa)   PHALIAH,  MISS. 


COMMERCE. 

Description   of.    Unimportant.    89,    1629;    95, 
1990. 


R.,  89,  217;  9S,  280;  10,      SURVEYS. 


ENGINEERS. 

Chief  ol  Engineers. 


In  charge.    Capt.  J.  H.  Willard,  1889-85. 
89, 1628;  96,  1988. 
Assistant.    H.  M.  Marshall.    R.,  89, 1628. 


PHYSICAL  CHARACTERISTICS. 

Description  of.  Very  crooked  stream,  tributary 
to  the  Big  Sunflower,  obstr.  by  logs,  jams,  etc., 
89, 1629;  95, 1988. 


Ex.,  especially  of  the  Narrows,  au.  act  Aug.  11, 
R.,  1888;  made  by  Capt.  Willard  in  1889  (R.  unfav.), 
89, 1628.  Another  ex.  au.  act  Aug.  17, 1894;  made 
by  Capt.  Willard,  1895  (R-  unfav.),  95, 1988. 

Pre.  ex.  au.  act  Mar.  3, 1909,  from  mouth  to  the 
Forks  of  the  Bogue;  BE.  review  imfav..  =  10,  599. 


X-33 


DEER  CREEK,  MISS. 


COMMERCE. 

Important,  86, 1639. 

ENGINEERS. 

Chief  of  Engineers.    R.,  85,  244. 

In  charge.    Capt.  E.  Bergland.    R.,  85, 1538. 

Assistant.    F.  S.  Biirrows.    R.,  85, 1640. 

OBSTRUCTIONS. 

ER.  and  highway  brs.  without  draws,  86, 1539, 
1543. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 1638, 1540. 

PLANS. 

In  1884  stream  worthy  of  imp.  if  artiflcial  obstr. 
were  removed;  creek  could  be  cleared  of  logs  and 
similar  obstr.;  est.,  $13,563,  86, 1539, 1544. 

SURVEY.    (See  Plans.) 

Ex.  au.  act  July  5, 1884;  made  by  Capt.  Bergland, 
86,  1538. 


X-35    STEELE  AND  WASfflNGTON  BAYOUS,  AND  LAKE 
WASfflNGTON,  MISS. 


APPROPRIATIONS. 


1884, 
1886, 
1888, 
1890, 
1892, 
1910, 
1911, 
1912, 


$2,600.00,86,1623. 

2,500.00,86,1364. 

2,500.00,88,1365. 

2,500.00,90,1901. 

2,500.00,93,1653. 
*6,000.00,  10,1722. 
*1,649.81,  11, 1872. 
*2,600.00,  18,2085. 


Total,  21,549.81 


COMMERCE. 

Cotton  production,  84, 1360, 1362. 
Decreasmg,  93, 2047. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  84,  227;  86,  241;  86, 
235;  87,200;  88,182;  89,214;  90,193;  91,244;  93, 
237;  93,267;  94,248;  96,276;  08,604;  10,596;  11, 

642;  18,778. 


*  Allotment. 

1  H.  D.  667,  59th,  1st. 

2  H.  D.  1251,  60th,  2d,  and  House  E.  and  H.  Com.  D.  2,  62d,  2d.     s  H.  D.  329,  61st,  2d, 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVBE  AND  HAEBOE   WOEKS. 
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In  charge: 

Maj.  A.  M.  Miller,  18S2-gS.    R.,  84, 1360. 

Capt.  E.  Bergland,  1885-87.  R.,  85,  1622;  86, 
1363. 

Capt.  J.  H.  Willard,  1887-96.  R.,  87, 1476;  88, 
1364;  89,  1615;  90,  1900;  91,  2005;  9S,  1651;  93, 
2045;  94, 1511;  96, 1948. 

Capt.  C.  S.  Smith,  1908-11.    R,  08, 486;  10, 1719. 

Capt.  J.  A.  Woodrafl,  1911-.  R.,  11, 1870;  (Maj.) 
13, 2084. 

Assistant.    P.  C.  Montgomery.    R.,  84, 1361. 

OPERATIONS. 

1884-85.  2,993  trees,  snags,  and  logs  cut  and 
removed,  85, 1523. 

1886-87.  Eemoval  of  obstr.  from  40  m.  of 
Chan.,  87, 1477. 

1888-89.  Ill  snags  removed  from  chan.,  and 
480  trees  and  44,950  s.  y.  brush  cleared  from  banks, 
89, 1616. 

1889-90.  7  snags  removed  from  chan.,  and  142 
trees  cleared  from  banks,  90, 1900. 

1890-91.  87  snags,  42  log  jams,  and  38  leaning 
trees  cleared  and  removed,  91, 2006. 


1891-92.  28  snags,  157  logs,  1,599  trees,  and 
11,800  s.  y.  of  brush  removed  from  B.  and  banks, 
92, 1652. 

1910-11.  Obstr.  removed  from  B.  and  banks, 
11, 1870. 

1911-12.  Snags  removed,  trees  cut,  etc.,  from 
B.  and  shore,  12,  2084. 

PHYSICAL  CHARACTERISTICS. 

Description,  84, 1360. 

PROJECTS. 

By  Maj.  Miller,  1883,  imp.  of  bayou  from  mouth 
to  Swan  Lake  by  removal  of  obstr.  at  1.  w.,  giving 
a  7-months  navigable  chan.;  est.,  $14,960,  84, 1362. 

Act  June  25,  1910,  au.  removal  of  snags,  logs, 
stumps,  etc.;  est.,  $15,000,  10, 596. 

SURVEY. 

Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  Maj. 
Miller,  84, 1360. 

Pre.  ex.  au.  act  Mar.  2,  1907,  mouth  of  Steele 
Bayou  to  Glen  Allan.  R.  by  Capt.  Smith,  1907  and 
1908;  est.,  S15,000,i  08, 504. 


X-38 


RED  RIVER,  LA.,  TEX.,  AND  ARK.^ 


Part. 


Title. 


Period. 


Appropria- 
tions. 


EedE 

Bed  B.,  mouth 

Bed  E.,  except  mouth,  including  above  Fulton,  Ark. 

Bed  B.,  near  mouth  to  Fulton 

Bed  E. ,  above  Fulton,  Ark 

Bed  B.,  Shreveport  to  Fulton 


1828-18793 
1880-1882'i 
1880-1892 
1892-1912 
1892-1912 
1887 


Total.. 


81,274,877.60 


728,600.00 
960,000.00 
406,500.00 


3,369,877.60 


Part  (a),  X-Z8     Red  River,  Ark.,  La.,  and  Tex. 


APPROPRIATIONS. 

Eemoval  of  raft: 
182S,        $25,000.00, 


1831, 
1832, 
1834, 
1835, 
1836, 
1836, 
1837, 
1838, 
1841, 
1845, 
1847, 
1852, 
1872, 
1873, 
1874, 
1875, 


187. 50 
20,000.00, 
50,000.00, 
50,000.00, 
40,800.00, 
«  30, 000. 00, 
65,000.00, 
70,000.00, 
75,000.00, 
240.00, 
'7,160.00, 
100,000.00, 
150,000.00, 
80,000.00, 
60,000.00, 
20,000.00, 


act  May  23. 
(sur.),  atft  Mar.  2. 
act  July  3. 
act  June  28. 
act  Mar.  3. 
act  July  2. 
act  July  2. 
act  Mar.  3. 
act  Apr.  2o. 
act  Sept.  4. 
act  Mar.  3. 
act  Mar.  2. 
act  Aug.  30. 
act  June  10. 

73,  64,  620,  630. 

74,  72,  704. 
76,  69,  527. 


Removing  raft  and  closing  Tones  Bayou: 
1876,         $36,000. 00,  76,  78,  599;  77,  77. 

1878,  30,000. 00,  78,  87,  630. 

1879,  15,000. 00,  79, 113,  954. 


Closing  Tones  Bayou: 
1872,       8  $20, 000. 00,  73,  623,  630. 

Removing  snags  and  other  obstr.: 

1878,  825,000. 00,  78,  87,  634. 

1879,  22, 600. 00,  79, 114,  961. 

Imp.  mouth: 

1878,  $150,000. 00,  78,  87,  632;  79,  961. 

1879,  40,000. 00,  79, 114,  961. 

Imp.  of  upper  B.  above  raft: 
1879,         810,000.00,79,114. 

Imp.  of  Cypress  Bayou: 

1872,  $10,000. 00,  73,  620,  623;  74,  706. 

1873,  50,000. 00,  73,  64,  623;  74,  720. 
1876,  13, 000. 00,  76,  78,  600;  77,  77,  490. 

1878,  15,000.00,78,87,634. 

1879,  6,000.00,79,113,969. 

Total,  1,274,877.60 

COMMERCE. 

Important,  73, 623,  661,  664,  667. 


*H.  D.  904, 60th,  1st. 

2  Eed  Biver,  Ark.  and  La.    (See  also  Clear  Lake,  Black  Bayou,  Bed  Bayou,  Black  Lake,  and  Kellev 
Bayou.)    Sur.— R.,  June  1, 1841,  est.,  $75,000.    Jan.  18, 1855,  est.  indeflnite.    (H.  D.  482,  65th,  2d  ) 
'  Includes  app.  for  imp.  mouth  (1878-9)  and  Cypress  Bayou  (1872-9). 
i  See  Miss.  E.,  lower  part,  for  imp.  of  mouth. 

»  Statements  of  app.,  74,  704;  77,  481, 489;  78, 630,  633;  79, 954,  969. 
'  Building  and  operating  boat. 
'  To  supply  deficiency. 
8  Id  addition,  $4,600  allotted  1877,  probably  from  the  general  app.  for  E.,  79, 954. 
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CONTRACTS. 

History  of  early  contracts,  73,  644. 
1873.    Eager  EUeeman  &  Co.,  dam  to  close 
Tones  Bayou,  73,  628. 

ENGEVEEBS. 

Chief  of  Engineers: 

Reports— 

Eemoval  of  raft,  66,  7;  71,  67;  73,  61;  73,  64; 
74,  72:  76,  69;  76,  78;  77,  77;  78, 86;  79, 112. 

Closing  Tones  Bayou,  73, 64;  74,72;  76,70;  77; 
77:  78, 86;  79, 112. 

Eemoving  snags  and  obstr.,  78, 87;  79, 114. 

Imp.  mouth,  78, 87;  79, 113. 

Imp.  upper  E.,  79, 114. 

Imp.  Cypress  Bayou,  70,  31,  62;  71,  66;  78,  61; 
73,  64;  74,  73;  76,  69;  76,  78;  77,  77;  78,  87;  79, 
113. 

In  charge: 
Capt.  C.  W.  Howell,  1870-74.    Eeports— 

Removal  of  raft,  78,  fi68;  73,  613;  74,  702;  76, 
S24,  902. 

Closing  Tones  Bayou,  73,  623,  636,  671;  74,  704; 
75,530. 

Imp.  of  Cypress  Bayou,  71,  66;  73,  668;  73,  620, 
668;  74,  706;  76,  628. 

Imp.  falls  at  Alexandria,  75, 622,  902. 

CMit.  W.  H.  H.  Benyaurd,  1874-79.     Eeports— 

Eemoval  of  raft,  75,  626;  76,  696;  77,  480;  78, 
629;  79,  951. 

Closing  Tones  Bayou,  77,  483;  78,  629;  79,  961. 

Eemoving  snags  and  other  obstr.,  78,  634;  79, 
961. 

Imp.  mouth.,  78,  636;  79,  959. 

Imp.  of  E.  above  raft,  79,  964,  986. 

Imp.  ofCypress  Bayou,  75,628;  76,599;  77,488; 
78,633;  79,957. 

Lt.  E.  A.  ■Woodruff.    B.,  73,  569,  572;  73,  613, 
635,  668.    Death,  74,  702. 
G.  Woodruff,  74,  703. 
Lt.  J.  B.  Qumn.    B.,  76,  524. 
3.  Bumey.    B.,  77,  483;  78,  631;  79,  955. 
W.  C.  Melvin.    R.,  79,  954. 
J.  Straszer,  79,  982. 
G.  E.  Wilson.    B.,  79,  993. 
F.  W.  Gee.    B.,  74, 706. 
H.  A.  Leavitt.    B,  74,  716. 
H.C.Eipley.    B.,  75,906. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Johnston,  1874,  removal  of  raft,  $156,000, 
73,  646. 

By  Lt.  Woodrufl,  1872,  $259,014,  73, 572;  74,  704; 
76,  598;  77,  482.  Eeason  for  cost  exceeding  est., 
76,  699. 

By  Capt.  Benyaurd,  1B79.  completion,  $122,500, 
79  954. 

"  By  Lt.  Woodruff,  closing  Tones  Bayou,  1873, 
$42,916,  73,  675;  74,  706;  75,  526.  By  Capt. 
Howell,  1874,  $20,000,  74,  73,  706. 

By  Capt.  Benyaurd,  1878,  removing  snags  and 
other  obstr.,  $176,000,  78,  634,  636. 

By  Capt.  Benyaurd,  1878,  mouth,  $300,000,  78, 
87,636. 

By  Capt.  Benyaurd,  1879,  E.  above  raft,  $67,836, 
79,889. 

By  Lt.  Woodruff,  1872,  Cypress  Bayou;  dam  at 
lower  end  of  Soda  Lake,  $70,000,  73,  670. 

By  Capt.  Howell,  1874,  3'  d.,  Shreveport  to  Jefler- 
son,  $372,580,  74,  73,  710,  716,  720;  76,  69,  629. 

By  Capt.  Benyaurd,  1878,  completion  of  proj., 
$20,000,  78,  633. 

By  Capt.  Howell,  1875,  falls  at  Alexandria,  1.  w. 
canal;  if  locks  be  provided  with  common  gates, 
$82,611;  if  Fouraore's  and  Girard's  gates,  $83,606, 
76, 904;  or  dam  at  foot  of  falls,  with  lock  and  navi- 
gable sluice,  $97,653,  76, 904. 

By  H.  C.  Eipley,  1876,  straight  cut  through  upper 
falls,  6'  X  100',  $76,266,  76, 908;  or  wing  dams,  aided 
by  cut  through  lower  falls,  $60,907,  76,  909. 

By  Capt.  Howell,  1875,  shore  protection  in  front 
of  Alexandria,  $18,400,  75,  906. 

By  Capt.  Benyaurd,  1879,  snag  boat,.  $60,000,  79, 
961. 


OPEBATIONS. 

History  of,  previous  to  1866,  73,  644,  664. 

1873-73.  Purchase  of  wrecking  boat,  and  re- 
moval of  raft  by  hired  labor,  73, 64, 613.  Successful 
use  of  nitroglycerine  in  removal  of  raft,  73, 618 ;  74, 
703.  Closing  Tones  Bayou  by  1.  w.  dam,  destruc- 
tion of  same  by  high  water,  73, 628;  reclosine  of,  by 
drift,  73, 630;  74, 704;  43,839  c.  y.  dr.  from  Cypress 
Bayou,  73,  64,  622. 

1873-74.  Navigable  chan.  through  raft  opened 
for  entire  1.,  Nov.,  1873.  Completion  of  drift  dam 
closing  Tones  Bayou,  74,  72,  703,  705.  Dr.  con- 
tinued in  Cypress  Bayou,  chan.  w.  and  d.  by  re- 
moval of  63,700  c.  y.,  74,  796,  708. 

1874^76.  Eemoving  parts  of  raft  and  w.  chan. 
Premature  explosion  of  nitroglycerine,  76,  623, 
626.  Dr.chan.onCypressBayouoontinued,  75,69, 
528,  629. 

1876-76.  W.  chan.  through  raft.  Present  con- 
dition of.  76,  78,  697.  Continuation  of  dr.  in 
Cypress  Bayou,  76,  600. 

1876-77.  W.  chan.  through  raft,  77,  77,  481. 
Closing  Tones  Bayou  by  brush  dam,  77, 77, 483, 487. 

1877-78.  W.  chan.  through  raft  and  keeping 
E.  free  from  obstr.,  78,  86,  629.  Eerpairing  and 
raising  dam  at  Tones  Bayou,  78,  86,  830.  Building 
new  dr.  at  Cypress  Bayou,  78, 87,  633. 

1878-79.  Removing  parts  of  old  raft,  79, 112, 
961.  Changes  produced  by  work  at,  79,  113,  952, 
965.    Dr.  at  mouth  of  R.  for  temporary  imp.,  79, 

113,  959.    Eemoving  snags  and  wrecks  from  R.,  79, 

114,  961,  962.  Repairing  and  raising  dam  at  Tones 
Bayou,  79,  963.  W.  ohans.  at  Cypress  Bayou,  79, 
113,  968. 

PHYSICAL  CHABACTEEISTICS. 

Floods  on  Eed  E.,  69,  343,  361;  73,  642;  75,  578, 
616,  662,  663;  76, 616. 

Description  of  raft,  73,  569;  73,  616,  640,  664,  666; 
76,  598;  79, 956. 

Ancient  discharge  of  E.  probably  through  Atcha- 
felaya  E.,  73,  640. 

Injurious  action  of  cut-ofis,  73,  645. 

Geological  notes,  73,  661. 

Characteristics  of  Tones  Bayou,  73,  672;  77,  484. 

Characteristics  of  Cypress  Bayou,  74,  706,  709; 
73,  621,  650,  669. 

Characteristics  at  falls  of  Alexandria,  76, 902. 

Characteristics  of  E.  above  raft,  79, 986. 

PLANS.  (See  Estimates;  Mississippi  Eiver— 
Levees;  and  Projects.) 

History  of  early  plans,  78,  569;  73,  644.  Dis- 
cussion of  plans,  73,  647. 

By  Capt.  Johnson,  1854,  E.  at  raft,  passage  around 
raft  through  Dooleys  Bayou,  Shift  and  Soda  Lakes, 
and  Twelve-mile  Bayou,  78,  569. 

Lt.  Woodrufl,  1872,  reported  plan  inadequate, 
78, 569. 

By  W .  C.  Melvin,  1875,  reservoirs  to  restrain  floods 
and  assist  1.  w.  discharge,  76,  616,  673. 

By  G.  W.  E.  Bayley,  Louisiana  levee  commis- 
sion, 1875,  levees  with  a  gradual  closure  of  side  out- 
lets, 76, 621. 

For  imp.  of  passage  at  falls  of  Alexandria  by  de- 
tour through  bayous,  rapids,  and  Jean  de  Jean,  76, 
903.  Considered  impracticable,  75,  904,  907.  By 
excavated  chan.  through  r.,  75,  903,  905.  Results 
considered  imcertain,  76,  903.  By  use  of  wing 
dams,  to  obtain  uniform  slope  from  head  to  toot  of 
falls,  75,  904,  908.  Considered  objectionable  from 
velocity  of  current  produced  and  obstr.  formed  to 
E.  floods,  76, 904. 

By  Capt.  Howell,  canal  to  be  used  at  1.  w.  only, 
to  give  a.  not  less  than  5'  over  Upper  Falls,  and  ex- 
tending from  head  to  foot  of  rapids,  locks  to  be  60' 
X  200';  cost,  by  use  of  common  gates  at  locks, 
$82,611;  or  by  use  of  Fouracre's  and  Girard's  shut- 
ters, $83,606,  76, 904;  or  an  imp.  by  dam  at  foot  of 
falls  with  lock  and  navigable  sluice;  cost,  $97,653, 
75, 904. 

For  imp.  E.,  1879,  at  the  raft  by  a  detour  through 
Tones  Bayou,  Bayous  Pierre  and  Winsey,  and 
Lakes  Bayou  Pierre  and  Cannasanier;  E.  route  con- 
sidered preferable,  79,  991,  992,  996. 

For  imp.  Cypress  Bayou,  1879,  by  removal  of 
stumps  and  snags,  and  use  of  dams  with  or  without 


r See  pp.  14-22  for"] 
Lexplanatlons,  etc.J 


EIVEB  AND  HAKBOR   WOEKS. 


797 


locks,  7S,  573;  73,  669.    Various  plans  considered, 
74, 710,  711,  714. 

By  Capt.  Benyaurd,  1878,  imp.  mouth  of  H.  by 
a  dam  closing  moufh  of  old  B.  bet.  the  bead  of 
Atchafalaya  K.  and  TumbuU  Isld.,  78,  87,  636. 
More  careful  surs.  indicate  plan  would  not  probably 
be  satisfactory,  79, 960. 

PRIVATE  AND  CORPORATE  WORK. 

Imp.  of  Cypress  Bayou  by  city  of  Jefferson,  73, 
622;  79,  967.  Dr.  furnished  the  U.S.  by  city  of 
-Jefferson,  73, 64,  620. 

Bayou  Pierre  R.  and  Bayou  Winsey  Navigation 
Co.,  for  imp.  E.  in  vicinity  of  raft,  73, 626;  79, 996. 

$3,000  contributed  by  New  Orleans  citizens  and 
others  for  repair  of  break.  Tones  Bayou,  78,  630. 

PROJECTS.    (See  Estimates  and  Plans.) 

History  of  early  proj.,  7a,  569;  73,  644.  Discus- 
sion of  proj.,  73, 647. 

By  I/t.  Woodnrff,  1872,  removing  obstr.  at  raft  by 
cuttingachan.  through,  73,669;  73,613.  Methods 
used,  73, 614. 

By  Capt.  Howell,  1872,  imp.  B.  by  gradually 
closmg  Tones  Bayou  by  a  1.  w.  dam,  73,  624,  627, 
628,  674,  675;  77,  483,  484;  79,  953. 


By  Capt.  Howell,  1872,  Tones  Bayou,  dr.  and  re- 
moving obstr.  from  Jefferson  to  Caddo  Lake  and  the 
constr.  of  dams  at  foot  of  Soda  Lake,  7S,  61;  73, 
622;  74, 714;  75,  69,  529. 

By  Capt.  Howell,  1875,  to  protect  city  front  from 
erosion  at  Alexandria  with  st.  revet.,  75,  906. 

By  Capt.  Benyaurd,  1878,  removal  of  snags  and 
obstr.  from  B.  by  use  of  snag  boat  and  hired  labor, 
78,  634. 

SURVEYS. 

History  of  early  sur.,  73,  646. 

Ex.  of  raft,  71,67. 

Ex.  of  Cypress  Bayou,  71,  66;  73,  668,  572;  73, 
635,  668. 

Baft,  Cypress  Bayou,  and  Tones  Bayou,  73,  635, 
638. 

Falls  at  Alexandria,  76,  79,  902,  906. 

Cypress'Bayou,  74,  707,  716. 

B.  above  raft.  Tones  Bayou,  and  falls  at  Alexan- 
dria, 78, 88,  89;  79,  986. 

Tones  Bayou,  Bayous  Pierre  and  Winsey,  and 
Lake  Pierre,  79, 114,  991. 

Maps.    Tones  Bayou,  77,  486. 


Part  (b),  X-38        Red  River,  La.    (Mouth.) 


ENGINEERS. 

Chief  of  Engineers. 


B.,  80, 151;  81, 205;  83, 


Boards.  Convened  Apr.,  1880,  to  consider  plan 
for  permanent  imp.  of  the  mouth  of  the  R.  R.,  80, 
1284  (Cols.  Tower  and  Newton  and  Maj.  Abbot.) 

In  charge.  Maj.  W.  H.  H.  Benyaurd,  1878-82. 
R.,  80, 1282, 1288;  81,1389;  83, 1511, 1615.  Trans, 
to  Mississippi  Biver  Commission  June  30,  1882,  83, 
1512. 

Assistants; 

E.  Flood.    B.,  81, 1390. 

M.  Bees.    B.,  81, 1391. 

r.  S.  Burrowes.    B.,  83, 1522. 

H.  St.  L.  Coppee.    R.,  83, 1531. 

OPERATIONS. 

1879-80.  57,800  c.  y.  removed  by  dr.  from  bars 
at  mouth,  80, 1282. 

1880-81.  38,574  c.  y.  dr.  from  inner  bar,  81, 
1389, 1390. 

1881-83.  Dr.  operations  continued,  83,  1511. 
Work  trans,  to  Mississippi  River  Commission,  83, 
1512. 


PHTSICAI,  CHARACTERISTICS. 

Description  of  the  junction  of  the  Red  B.  with  the 
Mississippi  R.,  80, 1289;  81, 1391;  83, 1524.  Sepa- 
ration of  the  two  Rs.  in  1847,  80,  1292,  1295. 

Unity  of  the  Bed  and  Atchafalaya  Rs.,  80, 1289, 
1293,  1295. 

Direction  of  currents  at  mouth  of  Red  B.,  81, 
1391. 

Discharge  of  Red  R.,  81, 1394,  1399. 

Discharge  of  Atchafalaya  R.,  81, 1394, 1399. 

PLANS.    (See  Projects.) 

By  Maj.  Benyaurd,  reotifloation  of  the  Red  and 
Atchafalaya  Rs.at  their  junction  with  the'Mississippi 
E.,  80, 1288-1299.  Considered  by  BE.  of  1880,  SO, 
1284-1288. 

PROJECTS.    (See  Plans.) 

BE.  1880,  recom.  continuation  of  dr.  at  mouth  of 
the  Red  B.  as  a  temporary  imp.,  80, 1288. 

SURVEYS. 

1880,  81, 1391. 
1882,  83, 1513,  1519,  1531. 

Mouth  of  Grand  Bayou,  an.  act  Mar.  3, 1881;  made 
under  direction  of  M»j.  Benyaurd,  1881,  83, 1516. 


Part  (c),  X-38    Red  River,  La.,  and  Ark.     (Except  at  moutli 
but  including  above  Fulton,  Ark.) 


APPROPRIATIONS. 

Removing  raft  and  closing  Tones  Bayou: 

1880,  126,000,  80,  1280. 

1881,  10,000,  81, 1403. 
Eemovlng  snags  and  other  obstr.: 

1880,  60,000,80,1304 

1881,  10,000,81,1404 
Imp.  of  B.  above  raft: 

1880,  10,000,80,1305. 

Red  R.,  La.: 

1882,  75,000,  83,  205. 
1884,  75,000,84,1323. 
1886,  75,000,86,1342. 
1888,  65,000,  88, 1342. 
1890,  100,000,90,1849. 
1892,           146,000,  93, 1597. 

Bed  R.  above  Fulton: 
1886,  7,000,  87, 1502. 

1888,  3,000,  88, 1376. 

1890,  2,000,  90, 1927. 

1892,  3,500,93,1601. 


Sur.,  Fulton  to  Atchafalaya: 
1888,  $36,000,88,177. 

1890,  28,000,  90,  1927. 

Total,         728,500 

COMMERCE. 

Objections  to  closmg  Tones  Bayou,  83, 1641. 
Information  relatmg  to  number  of  wrecks  on  R., 
87, 1444. 

Benefits  to  be  derived  from  completion  of  imp. 
on  the  E.  above  Fulton,  89, 1640. 
Steamers  engaged  in  navigation,  93, 1598. 

CONTRACTS. 

1881.    Allen  &  Blaisdell,  iron-hull  snag  boat, 
844,650,  81, 1405.    Gervin  &  Bietry,  earthem  dam. 
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closing  Tones  Bayou,  81,  1403;  83,  1539.  Action 
relating  to  destruction  of  dam  in  process  of  constr. 
under  this  contract,  8S,  1540;  85, 1473. 

1883.  E.  P.  Doherty,  r.  removal  at  the  falls 
near  Alexandria,  S3.45  c.  y.,  83, 1136. 

1891.  Martin  &  Hunt,  closing  outlets,  S4,930, 
93, 1591. 

ENCBOACHMENTS. 

Injury  to  E.  by  acts  of  lumbermen,  80, 1278;  83, 
1538. 

Malicious  destruction  of  dam  closing  Tones  Bayou, 
83, 1640;  85, 231, 1473;  86, 1340. 

Action  of  State  enjoming  work  near  Alexandria, 
84, 1329. 

ENGINEERS. 

Chief  ot  Engineeis: 

Upper  Bed  K.    B.,  80, 152, 158;  81,207;  83,205. 

Removing  raft  and  closing  Tones  Bayou.  B., 
80, 150;  81, 206;  83, 203. 

Eemoving  obstr.    E.,  80, 152;  81,  207;  88,  204. 

Imp.  Bed  E.,  La.  B.,  83, 213;  84, 221;  86, 230; 
86,227;  87,193,203;  88,176,184;  89,207,217;  90, 
186,  195;  91,  236,  237;  93,  229,  230. 

In  charge: 

Upper  Bed  B.: 

Maj.  W.  H.  H.  Benyaurd,  1879-82.  B.,  80, 1304; 
81, 1406;  83, 1545. 

Maj.  A.  M.  Miller,  1882-83.    B.,  83, 1143. 

Eemoving  raft  and  closing  Tones  Bayou: 
Maj.  W.  H.  H.  Benyaurd,  1874-82.    E.,  80, 1277; 

81,  1402;  83, 1538. 
Maj.  A.  M.  Miller,  1882-83.    B.,  83, 1138. 

Eemoving  obstr.: 

Maj.  W.  H.  H.  Benyaurd,  1878-82.  B.,  80, 1302; 
81, 1404;  83, 1543. 

Maj.  A.  M.  Miller,  1882-83.    E.,  83, 1142. 

Imp.  Red  E.,  La.: 

Maj.  A.  M.  Miller,  1882-84.  E.,  83,  1143;  84, 
1321. 

Capt.  E.  Bergland,  1884-86.  E.,  85, 1471;  86, 
1337. 

Capt.  J.  H.  Willaid,  1886-87.  E,  87,  1439 
1490. 

Eed  E.  above  Fulton,  Ark.: 

Capt.  H.  S.  Taber,  1884-90.  E.,  85, 1623, 1671; 
87, 1502;  88, 1376;  89, 1639;  90, 1925. 

Capt.  J.  H.  Willard,  1886-92.  E.,  88, 1331;  89, 
1584;  90, 1819, 1833;  91, 1946, 1961;  93, 1573, 1600. 

E.  r.  White.    B.,  81,  1405;  83,  1544;  84,  1324; 
86, 1480. 
J.  T.  Dorey.    E.,  84, 1325;  85, 1482. 
J.  W.  Beamen.    B.,  84, 1327;  86, 1483. 
M.  A.  Orlopp.    E.,  86, 1618. 
H.  Vance.    E.,  87, 1447;  88, 1339. 
J.  Ewens.    B.,  91, 1953;  93, 1592. 
H.M.  MarshaU.    B.,  93, 1695. 

LEGAL  PEOCEEDINGS. 

Action,  Louisiana,  enjoining  work  at  Alexandria, 
84, 1329;  86, 1486. 

OPEEATIONS.i 

1879-80.  On  upper  Red  R.,  1,210  snags,  2,229 
logs,  and  753  trees  removed,  80, 1304.  Removal  of 
log  jams  In  vicinity  of  raft,  80, 1278.  Progress  on 
dam  closing  Tones  Bayou,  80, 1278.  Above  Alex- 
andria, 1,380  snags,  495  trees,  and  2  wrecks  removed, 
80, 1302. 

1880-81.  On  upper  R.,  460  snags,  1,526  logs  and 
stumps,  and  190  trees  removed,  81, 1406.  Removal 
of  log  jams  at  the  raft,  81,  1402.  Bet.  mouth  of 
Ouachita  R.  and  25  m.  below  Shreveport,  665  snags 
and  1,216  trees  and  stumps  removed,  81, 1404. 

18S1-83.  R.  cleaned  at  the  raft,  83, 1538.  At 
Tones  Bayou,  partial  completion  of  dam  closing 
bayou;  subsequent  destruction  ot  dam,  82,  1339. 
1,214  sna^s  and  stumps  removed  from  R.  below 
Alexandria,  83, 1644. 


1883-83.  In  the  E.  above  Shreveport,  1,904 
snags  and  stumps,  6,793  trees,  117  jams,  and  110  logs 
were  removed,  83,  1136,  1137.  Below  Shreveport, 
336  snags,  3,627  trees,  and  3  jams  were  removed,  83, 
1136. 

1883-84.  On  upper  E.,  309  snags,  95  jams,  512 
trees,  5,144  stumps  and  shore  snags  removed;  below 
Shreveport,  1,621  snags,  347  trees,  841  stumps,  2 
wrecks,  and  10  drift  piles  removed,  84,  1.322, 1326. 
In  vicinity  of  Alexandria,  2,051  c.  y.  of  r.  removed, 
84, 1322, 1328. 

1884-85.  40,629  snags,  stumps,  and  trees  re- 
moved; 27  jams  removed  at  the  raft,  86, 1474, 1475, 
1480,  1482.  Constr.  and  subsequent  destruction  of 
dam,  closing  side  outlet  at  Sale  &  Murphy's  canal, 
86, 1476.  Progress  of  r.  removal  near  Alexandria, 
86, 1477, 1483.  Partial  constr.  of  work  at  Alexandria 
for  protection  of  H.,  85, 1478, 1486. 

1886-86.  Completion  of  contract  tor  r.  removal 
at  falls  near  Alexandria,  and  constr.  of  dam  at  lower 
falls,  86, 1340.  Progress  of  work  at  Alexandria  H., 
S6, 1341. 

1886-87.  Eemoval  ot  obstr.  by  snag  boats  from 
Garland,  Ark.,  to  mouth  of  the  Atchafalaya  E.,  87, 
1440.  Constr.  of  snag  boat  for  E.  above  Fulton,  87, 
1602. 

1887-88.  798  snags  and  10  drift  piles  removed 
from  theE.  above  Fulton,  88, 1375.  4,400  snags  and 
stumps,  110  log  jams,  and  2  wrecks  removed  at  and 
below  Shreveport,  88, 1333-1336. 

1888-89.  2,900  logs,  sna^,  and  stumps,  and  160 
log  jams  removed  from  the  E.,  and  7,000  trees  cut 
from  the  banks  at  and  below  Fulton,  below  Shreve- 
port, and  at  Cypress  and  Dorcheat  Bayous,  89, 
1685-1587.  764  snags  removed  above  Fulton,  89, 
1640. 

1889-90.  48,959  c.  y.  earth  and  4,400  snags  re- 
moved from  the  chan.;  16,850  trees  cut  from  the 
banks,  and  231,710  s.  y.  brush  and  willows  cut  at 
Alexandria,  and  at  Cypress  and  Dorcheat  Bayous, 
90, 1827, 1828. 

1890-91.  6,038  snags  cleared  from  the  chan., 
134  jams  removed,  10,022  leaning  trees  cut;  2  wrecks 
removed;  109,200  s.  y.  of  brush  cleared  from  the 
banks,  91,  1949,  1950.  956  snags  and  111  leaning 
trees  removed  above  Fulton,  91, 1961, 1962. 

1891-93.  7,981  c.  y.  material  dr.;  5  wrecks  and 
11,899  snags  removed  from  the  chan.,  and  8,846  trees 
and  107,325  s.  y .  of  brush  cleared  from  the  banks,  93, 
1680,  1582.  Sale  &  Murphy  outlets  closed  by  dam 
constr.  under  contract,  93, 1692. 

PHYSICAL  CHABACTEBISTICS. 

Vicinity  ot  Falls  of  Alexandria,  80, 1347. 
Above  Fulton,  Ark.,  85, 1618-1627. 
Eiver  slopes,  87, 1449. 

Description;  lakes  and  bayous,  Shreveport,  La., 
to  Fulton,  Ark.,  with  their  obstr.  87, 1490. 

PLANS.    (See  Projects.) 

E£sum6  of  plans  for  imp.  of  "E.  at  falls  near  Alex- 
andria, 80, 1343-1346. 

Plans  proposed  by  Maj.  Howell,  1876,  for  passage 
of  faUs,  75, 902;  80, 1345, 1347. 

PEOJECTS.    (See  Plans.) 

1828  to  1852,  incl.,  $533,137.60  app.  for  removal  of 
the  raft. 

In  1872,  under  a  renewal  of  app.,  the  "present" 
proj .  for  removal  of  the  raft,  and  the  closing  of  Tones 
Bayou  by  a  dam  adopted,  73, 669;  73, 624, 628,  674; 
85, 1472. 

In  1875  proposed  to  protect  city  front  at  Alexan- 
dria from  erosion  by  means  of  st.  revet.,  76, 906. 

In  1878,  imp.  below  Fulton,  Ark.,  by  the  removal 
of  snags  and  other  obstr.,  inaugurated,  78^  634. 

In  1879,  imp.  of  the  falls  near  Alexandria  under- 
taken, to  furnish  chan.  4i  x  75",  80, 1348. 

In  1882,  proposed  to  close  certain  outlets  above 
Shreveport,  83, 1546;  85, 1477. 

In  1884,  imp.  above  Fulton,  Ark.,  by  removal  ot 
snags  and  similar  obstr.  undertaken,  86, 1618, 1622. 
Amount  app.  1872  to  1886,  incl.,  $809,000,  87, 1451; 
93, 1574. 


1  History  of  operations  prior  to  1886, 85, 1472;  86, 1338. 


r  See  pp.  14-22  for  I 
Lexplanatlons,  etcj 
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SURVEYS. 

Falls  near  Alexandria,  La.,  au.  act  June  18, 1878; 
made  by  Mai.  Benyaurd,  1879,  80, 1342. 

Mouth  to  Fulton  au.  act  Aug.  2,  1882,  84,  227. 
Progress  by  Capt.  Willard,  87, 1446. 

Fulton,  Ark.,  by  Capt.  Taber,  85, 1617, 1623. 

Ex.  au.  Aug.  5, 1886,  ot  connections  wltb  Clear 
Lake,  Black  Bayou,  Ked  Bayou,  Black  Lake,  and 
Keely  Bayon— Shreveport,  La.,  to  Fulton,  Ark. 
Unfav.  B.  by  Capt.  wSlard,  87, 1490. 


Red  R.,  Fulton,  Ark.,  to  tbe  Atchafalaya  R.,  au. 
act  Au?.  6, 1886.  By  Capt.  Willard,  88, 177,  1337; 
89, 1591;  90, 1830, 1838. 

Maps: 

Shreveport  to  Natchitoches,  83,  1542;  8S,  1490. 
Vicinity  of  Tones  Bayou,  83, 1,542;  85, 1490. 
90, 1840, 1870;  91, 1966;  93,  Atlas,  82. 


Part  (d),  X-28    Red  River,  Its  Tributaries  and  Outlets,  La., 
Ark.,  and  Indian  Territory,  Fulton  to  head  of  Atchafalaya. 


APPBOPBIATIONS.! 

1894, 

»|150,000,  95, 1850. 

1896, 

100,000,96,1567. 

1899, 

150,000,  99, 1986. 

1902, 

100,000,  03, 1407. 

190S, 

100,000,  05, 1522. 

1907, 

150,000,07,1495. 

1909, 

65,000,  09, 1552. 

1910, 

75,000,  10,1698. 

1911, 

20,000,  11,  1844. 

1912, 

50,000,13,2064. 

Total, 

960,000 

COMMEBCE. 

Description  ot.  Sulphur  E.,  96, 1582;  98, 1583. 

An.averageC.  for  11  years  to  1900, 104,397 1.;  value 
15,295,000,  00,  400. 

Decline  in  navigation,  09,  513. 

Initial  trip  of  SS.  City  of  Shreveport,  10, 1697. 

Average  t.  for  18  years,  301,314  t.;  value,  110,- 
589,460,11,624. 

CONTBACTS. 

1893.  J.  Dordan  and  M.  Hunt,  levee  constr., 
126,000  c.  y.,  14Jit  c.  y.;  S.  D.  Moody  &  Co.,  58,551 
c.  y.,  17.9410.  y.;  J.  N.  Ogden,  91,008c.  y.,  15}* c.  y., 
93   1913. 

1893.  Martin  &  Hunt,  leveeconstr.,  21,000o.  y., 
22.8(1;  c.  y.,  94, 1426. 

1894.  J.  Scott  &  Sons,  levee  constr.,  261,455 
c.  y.,  14.39i|!  c.  y.,  95, 1856. 

1896.  W.  J.  Bently,  levee  constr.,  284,326  o.  y., 
13.89*0.  y.;  M.  Hunt,  70,393  c.  y.,  13J({  e.  y.,  96, 
1576.  New  Orleans  &  Northeastern  RR.  Co.,  ele- 
vator dr.,  $9,500,  96, 1672. 

1898.  J.  Thomas,  constr.  Choctaw  Levee, 
66,445  c.  y.,  9U  c.  y.;  W.  J.  Bently  &  Co.,  constr. 
levee  on  Red  B.  at  and  above  Hervey  Canal,  14.8(|! 
0.  y.  (S38,461.72),  99, 1988. 

1899.  W.  J.  Bently  &  Co.,  constr.  Scotts  Slough 
Levee,  251,511  o.  y.,  21.84$  o.  y.,  00,  2486. 

1911.  Dubuque  Boat  &  Boiler  Works,  constr. 
steel  hull  hydratdic  dr.,  197,592, 11, 1845.- 

ENGINEEBS. 

CUef  ot  Engineers.  B.,  93,  258;  94,  238;  95, 
267;  96,232;  97,299;  98,289;  99,347;  00,398,414; 
06,434;  07,468;  08,486,504;  09,511;  10,578;  11, 
622;  13,  752. 

In  charge: 

Capt.  J.  H.  Willard,  1886-99.  E.,  93, 1901;  94, 
1415;  95, 1848;  (Maj.)  96, 156S;  97, 1877;  98, 1575; 
99  1979. 

liaj.  T.  L.  Casey,  1900-.    E.,  00,  2480,  2569. 

Capt.  G.  M.  Hoflman,  1906-07.  B.,  06, 1359;  07, 
1493. 

Capt.  C.  S.  Smith,  1907-11.  E.,  08,  1563;  09, 
1547;  10, 1696. 

Capt.  J.  A.  WoodrufE,  1911-.  B.,  11, 1841;  (Mai.) 
13, 2061. 

H.  M.  Marshall.    B.,  93, 1926;  94, 1439;  95, 1860; 
96, 1584;  00, 2489. 
J.  J.  Hoopes.    B.,  00,  2491. 


LEGISLATION. 

3  levee  districts  along  the  E.  created  by  acts  of 
legislature  of  Louisiana,  98, 1581;  99, 1983. 

OPEBATIONS. 

1893-93.  About  16,000  snags  and  other  obstr. 
removed;  227 1.  i.  wing  dams  built;  8,000  s.  y .  brush 
and  willows  cut;  several  wrecks  removed;  324,323 
c.  v.  levees  built,  93, 1907, 1908, 1915, 1916. 

About  4,000  snags,  etc.,  removed  from  Little  E., 
and  3,875  s.  y.  willows,  etc.,  cut. 

10,242  c.  y.  r.  excavated  at  Alexandria  and  used 
to  constr.  dike  there  and  repair  another,  93,  1919, 
1920. 

1893-94.  About  25,500  snags,  etc.,  removed; 
285  1.  f.  wing  dams  built,  several  wrecks  removed; 
17,360  s.  y.  brush  and  willows  cut,  94,  1424,  1425. 
79,000  c.  y.  levees  built,  94, 1425. 

3,483  c.  y.  r.  excavated  at  Alexandria  and  used  to 
raise  and  strengthen  dikes  there,  94, 1426. 

Over  10,000 snags,  etc.,  removed  from  bet.  Shreve- 
port and  Jefferson,  and  1,300  s.  y. willows,  etc.,  cut, 
94, 1430. 

1894-95.  About  32,000  snags,  etc.,  removed; 
200  s.  y.  brush  and  wHlows  cut;  and  2,915  1.  f.  wing 
dams  built.  Several  wrecks  removed,  96,  1854, 
1866.    261,455c.  y.  levees  built,  96, 1856. 

1895-96.  About  9,000  snags,  etc.,  removed; 
205 1.  f.  pUe  dike  buUt,  96, 1672.  364,719  c.  y.  levees 
built,  96, 1575, 1576. 

Over  5,000  snags,  etc.,  removed  from  Sulphur  R., 
96, 1582. 

1896-97.  About  110,000  snags,  etc.,  removed; 
over  3,600  s.  y.  brush,  etc.,  cut;  4,731 1.  f.  pile  and 
brush  dams  built  and  several  wrecks  removed,  97, 
1881, 1883,  1884. 

4,961  0.  y.  r.  excavated  at  Alexandria  and  part  of 
it  deposited  in  banks  in  that  vicinity,  97, 1885. 

About  7,000  snags,  etc. ,  removed  from  Sulphur  E., 
97, 1889. 

1897-98.  About  12,000  snags,  etc.,  removed; 
350  s.  y.  brush,  etc.,  cut;  3,719 1. 1.  brush  dams  built 
and  500  s.  y.  brush  mattresses  laid,  98, 1578, 1579. 

8,089  c.  y.  r.  excavated  at  Alexandria  and  some 
of  it  deposited  in  banks  in  that  vicinity,  98, 1680. 

1898-99.  Boats  repaired  and  about  9,000  snags 
and  other  obstr.  removed  from  E.;  66,445  c.  y. 
Choctaw  Bayou  levee  built;  and  247,400  c.  y.  of 
levee  built  at  and  above  Hervey  Canal  in  Eed  E., 
99, 1980, 1981. 

1899-00.  About  5,000  obstr.  removed  from  E.; 
Scotts  Slough  levee  built;  Choctaw  Bayou  levee  re- 
paired, and  in  cooperation  With  the  State  of  Louisi- 
ana closed  the  Tones  Bayou  outlet.  Little  E.,  at 
Scopinl  Cutoff,  00,  2480,  2483. 

1905-06.  Obstr.  removed  from  E.  and  banks, 
06, 1360. 

1906-07.  Obstr.  removed,  and  4  dikes  built  at 
Eattling  Slough,  La.,  07, 1494. 

1907-08.  Obstr.  removed,  and  repairs  made  to 
dikes  at  Alexandria,  La.,  08, 1564. 

1908-09.  Obstr.  removed,  plans  prepared  for 
constr.  suction  dr.,  closing  Spirit  Lake  outlet,  and 
building  Chalk  Level  levee  in  Bossier  Parish,  La., 
09, 1547. 

1909-10.    Obstr.  removed,  10, 1697. 

1910-11.    Obstr.  removed,  11, 1843. 

1911-13.    Eemoving  obstr.,  13,2061. 


1  For  allotments  of  app.,  see  the  end  of  each  an.  E. 


"  J5,000  tor  imp.  of  Sulphur  E. 
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PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 1901, 1909;  94, 1420, 1430;  96, 
1850;  96, 1669, 1580;  97, 1878, 1882;  98, 1676. 

Banlcs  oJ  R.  lor  hundreds  ol  m.  covered  with  a 
heavy  growth  ol  timber,  caving  and  sliding  con- 
tinually. Qusmtlty  ol  drift  during  high  stages 
enormous,  jams,  acres  in  extent,  forming  in  a  few 
hours.  93, 1904;  94, 1419;  95, 1861.  In  1897  Maj. 
Willard  remarked  that  the  drift,  the  shifting  and 
changing  Chan,  uncovering  snags,  etc.,  and  the 
caving  and  sliding  hanks,  would  necessitate  snag- 
ging for  many  years,  or  until  the  banks  had  been 
cleared  for  some  distance  back,  the  banks  fixed,  and 
the  floods  restrained  by  a  substantial  system  of 
levees,  97, 1886. 

Comparison  of  early  and  existing  conditions,  93, 
1909;  94, 1431. 

Floods  and  flood  discharge,  93,  1911,  1912;  94, 
1422, 1426;  96, 1569;  97, 1880;  98, 1579. 

Description  of.  Little  B.  from  Soopini  Cut-off  to 
Knox  Point,  93, 1911;  95, 1855.  Imp.  by  its  own 
natural  movement,  95, 1856;  96, 1674. 

Descent  of  1.  w.  line,  continuation  of,  94, 1431;  95, 
1878:  96, 1574. 

Discharge.  At  Shreveport,  93,  1923;  Scopini 
Cut-ofl,  93,  1928.  Tabulated  results  of  discharge 
measurements  made  near  Shreveport  in  1891,  93, 
1976.  Discharge  observations,  93,  1984;  94,  1433; 
95, 1871. 

Sediment,  93, 1977;  94, 1449. 

High-water  marks,  93, 1978;  94, 1426. 

Elevation  of  zeros  of  water  gauges,  93, 1984. 

Low-water  marks,  94, 1441;  95, 1852, 1861;  water 
surfaces  at  various  points  during,  95, 1867. 

Comparison  of  1.  w.  slope  from  upper  falls  to  Alex- 
andria, 94, 1447. 

Comparison  of  high  waters  of  1892-94,  94, 1451. 

Borings  in  bed  of  E.,  summary  of,  95, 1872. 

Description  of.  Sulphur  R.,  96, 1581. 

Description  of  Choctaw  Bayou  levee  and  the  levee 
districts  along  the  Bed  R.,  99, 1981, 1983. 

Description  of  Red  R.  physics  (maps),  and  Scotts 
Slough  Levee  and  others,  00, 2489,  2491. 

Water  gauges,  06,  436;  08,  488;  09,  612;  10,  579; 
11,623;  18,756. 

PRIVATE  WORK. 

"Canals"  built  by  private  parties.  Description 
of,  93, 1909. 

Constr.  of  levees  jointly  by  U.  S>,  riparian  States, 
and  parishes.  Work  performed  by  U.  S.  very  small 
in  comparison  with  that  performed  by  the  other 
agencies  (see  Projects),  93, 1914, 1915;  94, 1434;  95, 
1851, 1856, 1858, 1878;  96,  1569, 1676, 1577;  97, 1885; 
98, 1580, 1582. 

SuTS.  made  by  State  engineers  for  levee  lines,  97, 
1887. 

Levees  built  by  State  and  local  levee  boards  since 
1892,  98, 1580. 

Louisiana  built,  1898-99,  79,304  c.  y.  of  the  Choc- 
taw Bayou  Levee,  99, 1981, 1985. 

Louisiana  in  cooperation  with  the  U.  S.,  1899, 
closed  the  Tones  Bayou  Outlet,  Little  R.,  at  Soopini 
CuU>a,  00, 2483. 

PROJECTS. 

Principles  to  be  followed  to  save  whatever  has 
been  done  for  imp.  of  the  R.,  and  to  prevent  its 
closure,  93, 1905. 

By  Capt.  Willard,  1892,  snagging  in  Little  R.  and 
dr.  of  points  where  bottom  was  of  resisting  clay, 
using  therefor  $20,000  of  app.  of  1890  as  provided 


thereby,  93, 1911.  In  1893  recom.  that  dr.  be  sus- 
pended or  modified,  app.,  93, 1912. 

In  1893  Capt.  Willard  est.  $30,000  to  constr.  2,600 
1.  f.  revet,  in  front  of  Alexandria,  93, 1920;  $25,000 
lor  constr.  ol  siUs  and  revet,  to  close  Tones  Bayou, 
93, 1913;  and  that  the  est.  ol  protecting  Shreveport 
H.  water  Iront  would  be  not  less  than  $50,000,  93, 
1921. 

By  Capt.  Willard,  1893-.84,  removal  of  obstr.  from 
Cypress  Bayou  and  the  lakes  bet.  Shreveport,  La., 
and  Jefferson,  Tex.,  using  therelor  $6,000  from  the 
app.  ol  1892  as  provided  thereby,  94, 1430. 

m  1894  Capt.  Willard  recom.  that  serious  imp.  of 
navigation  be  commenced  at  an  early  date,  94, 1430. 

By  Capt.  Willard,  1895-96,  removal  of  obstr.  from 
Sulphur  B.,  using  therefor  $6,000  of  the  app.  of  1894 
as  provided  thereby^  96, 1681. 

In  1896  Capt.  Willard  recom.  united  action  be 
taken  by  the  U.S.,  the  States  interested,  and  the 
local  levee  boards  to  prevent  cut-oHs,  and  for  proper 
care  and  protection  of  levees  during  periods  ol  high 
water,  96, 1678. 

Levee  system  at  1896.  Description  ol  and  condi- 
tion, 96, 1579. 

Levee  work,  est.  amount  done  and  to  be  done, 
97,  1890.  Allotments  for  (see  Appropriations,  al- 
lotments of  app.). 

In  1895-96  Capt.  Willard  est.  $300,000  or  a  little 
more,  to  close  the  gap  in  the  Caddo  levee  system, 
96, 1580, 1581;  97,  1890. 

Under  acts  of  1892-94  a  plan  tor  the  imp.  of  the  R. 
au.  to  include  constr.  of  a  substantial  system  of 
levees  to  restrain  the  greatest  floods,  either  alone  or 
in  partnership  with  the  riparian  States,  to  confine 
the  B.  to  the  adopted  chan.,  thereby  imp.  and  giv- 
ing ease  and  safety  to  navigation.  Begun  in  1892 
by  an  endeavor  to  put  the  levees  built  or  enlarged 
up  to  a  grade  of  about  3'  above  the  highest  flood  of 
record.    98, 1580. 

Purchase  of  elevator  dr.  at  reduced  price,  96, 1572. 

Maj.  Casey  est.,  1900,  $11,300  to  make  the  imp., 
00, 2676. 

Flan  au.  Mar.  1, 1907,  for  repairing  and  strengthen- 
ing dikes  at  Alexandria,  La.,  07, 469. 

SURVEYS. 

Miscellaneous  surs.  Shreveport  Beach,  93, 1921. 
For  levees,  95,  1866;  97,  1887  (see  Private  work). 
Eesur.  of  Alexandria  Reach,  96, 1576. 

Sur.  ol  the  B.  au.  act  1886,  93, 1921;  94, 1439;  95, 
1860,  1879;  96,  1583.  Beconnoissance  to  test  and 
reset  gauges,  make  local  surs.,  and  take  discharge 
observations,  95, 1860.  Base-measuring  apparatus, 
details  ol,  93, 1924.  Triangulation,  details  of,  93, 
1936.  Hypsometry,  93, 1944.  Description  and  ele- 
vations ol  precise  bench  marks,  93, 1951;  ol  R.  sec- 
tion reference  points,  93, 1957;  ol  permanent  reler- 
ence  points,  93, 1972.  Topography,  details  ol,  93, 
1974.    Hydrography,  details  ol,  93, 1974. 

Ex.  and  sur.  ol  Alexandria  H.,  with  est.  ol  imp., 
il  any,  au.  act  Mar.  3,  1899;  made  by  Maj.  Casey, 
1900  (R.  fav.)  (see  Projects),  division  engineer's  E. 
unlav.,  00, 2670. 

Ex.  ol  Boyce  Landing,  La.,  au.  by  act  Mar.  2, 1907. 
R.  by  Capt.  Hoffman,  Oct.  29,  1907'  (unlav.),  08, 
604. 

Listolsurs.  from  Fulton,  Ark.,  to  AtchalalayaE., 
La.,  from  1887  to  1910,  incl.,  11, 625. 

Ex.  and  sur.  au.  act  Mar.  3, 1909  (R.  to  come),  13, 
781. 

Maps.  (Photographs, plates,  etc.),  93, 1908, 1920, 
1926,  1954,  1984,  1990;  94,  1440;  95,  1880;  00,  2489; 
09, 1650;  10, 1698;  11, 1844. 


» H,  D.  219, 60th,  1st. 


r See  pp.  14-22  fori 
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Part  (e),  X-38    Red  River,  above  Fulton,  Ark.,  including  some 
work  "above  Shreveport." 


APPKOPRIATIONS.    (See  Appr.,  p.  795,  797.) 

1894;  $3,500,95,1884. 

1896,  3,000,96,1588. 

1902,  *10,000,  Oa,  1407. 

1905,  *100,000,  05, 1622. 

1907,  100,000,  07, 1490. 

1909,  40,000,  09, 1544. 

1910,  50,000,10,1691. 

1911,  25,000,11,1839. 

1912,  75,000,18,2058. 

Total,  406,500 

COMMERCE. 

Limited,  93,  2001;  96, 1883;  96, 1687. 
C.  of  upper  Red  R.  entirely  local,  00,  2S69. 
Reduction  in  rates  due  to  proj.,  05,  401. 
Proj.  expected  to  reduce  rates,  07,  457. 

CONTRACTS. 

1903.  Hunter  &  I^,  building  4  dikes,  J20,362, 
03,  1365  (terminated  Sept.  10,  1903,  owing  to  im- 
practicability ol  resuming  work,  04,  2031). 

1906.  M.  A.  Sweeney  Shipyard  &  Foundry  Co., 
constr.  1  snag  boat,  $21,840,  06, 1357. 

ENGINEERS. 

Chief  of  Engineers.  R.,  93,  260;  94,  240;  95> 
268;  96,234;  97,300;  98,291;  99,349,362;  00,401. 
414;  01,412,425;  03,343;  03,361;  04,382,398;  OS, 
399;  06, 432;  07, 456;  08,  484;  09, 509,  548;  10, 674; 
11,  599,  622;  18,  748,  752. 

Boards.  BERH.  concurs  in  opinion  of  Capt. 
Potter  that  imp.  bet.  Pulton,  Ark.,  and  Denison, 
Tex.,  not  deemed  advisable.  R.,  1903,  04,  2083. 
(See  Surveys),  09,  548. 

In  cliarge: 

Capt.  J.  fi.  Willard,  1886-1900.  R.,  93, 1999;  94, 
1452;  95, 1881;  (Maj.)  96, 1587;  97, 1895;  98, 1588; 
99,1991;  00,2666. 

Maj.  T.  L.  Casey,  1901.    R.,  01,  2025,  2074. 

Capt.  C.  L.  Potter,  1901-03.  R.,  03,  1406;  04, 
2081. 

Capt.  C.  S.  Bromwell,  1903-04.    R.,  03, 1363. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04,  2030. 

Capt.  J.  P.  Mclndoe,  04,  399. 

Capt.  G.  M.  Hoffman,  1904-06.    R.,  06, 1519. 

Capt.  W.  P.  Wooten,  1905-08.  B.,  06, 1356;  07, 
1490;  08, 1560. 

Capt.  A.  E.  Waldron,  1908-11.  R.,  09, 1543;  10, 
1690. 

Capt.  T.  H.  Jackson,  1911-.  R.,  11, 1839;  (Maj.) 
18, 2057. 

Assistants: 

W.  H.  Polk.    R.,  01,  2080;  05, 1526. 

L.  L:  Griffith.    R.,  03, 1368. 

H.  M.  Marshall.    R.,  04, 2035;  05, 1526. 

OPERATIONS. 

1898-93.  About  1,200  snags  and  other  obstr.  re- 
moved, 93,  2001. 

1894-95.  About  4,000  snags,  etc.,  removed,  95, 
1883. 

1897-98.    Over  500  snags,  etc.,  removed,  98, 
1688. 
■  1898-99.    About  100  snags  and  other  obstr.  re- 
moved, 99, 1991. 

1900-01.  About  24,000  obstr.  removed  from  R., 
and  repairs  made  to  snag  boat  Howell,  01,  2027. 

1901-08.  About  69,600  obstr.  removed  from  R., 
08, 1406. 

1908-03.  About  5,000  obstr.  removed  from  R., 
and  work  on  constr.  of  dikes  for  imp.  of  chan.  at 
Shreveport  in  progress,  03, 1369. 


1903-04.  12,297  obstr.  removed  from  lower  E., 
and  1,929  obstr.  above  Pulton,  Ark.  Shore  end  of  3 
dikes  were  built  at  Shreveport,  La.,  by  hired  labor, 
04, 2030. 

1904-05.  44,998  obstr.  removed  from  lower  E. 
and  14,920  from  above  Fulton,  Ark.  Work  on  dikes 
at  Shreveport,  La.,  completed,  and  repairs  made  to 
snag  boat  Howell,  05, 1521. 

1906-11.  Obstr.  removed  from  E.  and  banks, 
06,  1367;  07,  1490;  08,  1561;  09,  1544;  10,  1690; 
11, 1839. 

1911-18.  Obstr.  removed  on  Eed  E.;  also  on 
Klamichi  E.,  18, 2057. 

PHYSICAL  CHARACTERISTICS.  (See  Eed 
Elver,  below  Fulton.) 

Description  of,  93, 2000;  95, 1882;  01,  2074. 

Scouring,  93,  2001. 

Oscillations  on  this  part  of  the  E.  so  rapid  that 
boats  frequently  make  but  one  trip  on  a  rise,  and 
have  to  regulate  traffic  by  the  quantity  and  dura- 
tion of  the  rainfall,  98, 1588. 

Details,  Kiamichi  E.  to  Blue  E..  OO,  2666. 

Statement  of  gauge  readings,  08,  345;  04,  384; 
05, 1525. 

Floods  producing  high  stages,  03, 1365;  04,  2032. 

Formation  of  bar  at  Shreveport,  La.,  04,  2031. 

PRIVATE  WORK. 

By  direction  of  Capt.  Willard,  the  Texarkana  & 
Fort  Smith  Ey.  made  an  effort  to  open  a  chan. 
through  the  bar  at  its  br.  n.  of  Texarkana,  95, 1883. 

Levees  built  by  State  and  local  levee  boards,  01, 
2027;  03, 1370. 

PROJECTS. 

By  Maj.  Willard,  combination  of  work  under  this 
head  with  that  for  the  E.  below  Fulton,  snagging 
operations  for  the  latter  work  not  to  cease  at  Pulton, 
but  be  carried  up  above  until  app.  therefor  should 
be  exhausted,  96, 1688;  97, 1895. 

Act  of  Mar. .  3,  1899,  providing  for  continuing 
operations  under  the  general  title  "Improving  Red 
River,"  99, 1991. 

Constr.  ol  dike  to  imp.  chan.  at  Shreveport,  La., 
approv.  by  Sec.  of  War,  Oct.  2, 1902,  03, 1365. 

Act  Mar.  3,  1905,  an.  $15;000  for  imp.  of  chan.  at 
Alexandria,  La.,  06, 1522. 

Act  July  25,  1912,  an.  continuing  existing  proj. 
with  addition  of  dr.  on  bars,  and  closure  of  certain 
chutes  behind  islds.,  18, 749. 

SURVEYS. 

Ex.,  mouth  of  Kiamichi  E.  to  Blue  E.,  au.  act 
Mar.  3,  1899;  made,  1899,  by  Maj.  Willard  (R. 
unfav.),  OO,  2666. 

Ex.  for  imp.  navigation  bet.  Shreveport,  La.,  and 
Denison,  Tex.,  au.  act  June  6,  1900.  R.  by  Maj. 
Casey,  Sept.  20, 19001  (not  worth  yof  imp.  by  U.  S.), 
01,  426,  2073,  etc. 

Statement  of  sur.,  exs.,  and  other  documents 
from  1872  to  1902,  inol.,  03, 364. 

Ex.  for  imp.  navigation  bet.  Fulton,  Ark.,  and 
Denison,  Tex.,  au.  by  act  June  13,  1902.  R.  by 
Capt.  Potter,  July  18,  19022  (not  worthy  of  imp.), 
04,  398,  -2081. 

Ex.  au.  act  Mar.  2,  1907,  bet.  Pulton,  Ark.,  and 
mouth  of  Washita  R.,  made  by  a  BE.  R.,  May  27, 
Deo.  30,  1907,  and  Mar.  27,  1909.  Est.,  $160,000  for 
first  2  years,  and  $50,000  an.  mainten.,"  09,  648. 

Pre.  ex.  of  chan.  connecting  Red  and  Sulphur  Rs., 
au.  by  act  June  25,  1910.  R.  by  Capt.  Waldron, 
Nov.  22,  1910,<  11,  622. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  mouth  of 
Washita  E.  to  mouth  of  Big  Washita  E.,  Tex.  and 
Okla.  (R.  to  come),  18,  752. 


♦Allotment,    i  H.  D.  84, 56th,  2d.    2  h.  D.  200,  68th,  2d.    a  H.  D.  71,  61st,  1st.    <  H.  D.  12,  62d,  1st. 
30462°— H.  Doc.  740,  63-2 51 
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X-39    BLACK   AND    OUACHITA  RIVERS,  LA.. AND    ARK. 


Part. 

TiUe. 

Period. 

Appropria- 

Black  and  Ouachita  Rs                         

1870-1912 
1909-1912 

J2, 906, 869 
20,000 

b 

Total                                     

2,926,869 

Part  (a),  X-39    Ouachita  and  Black  Rivers,  Ark.  and  La. 


APPROPRIATIONS. 


1871, 
1871, 
1872, 
1872, 
1873, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 


1890, 
1892, 
1894, 
1896, 
1898, 
1902, 
1903, 

1906, 

1906, 
1907, 
1908, 
1909, 
1909, 
1910, 
1911, 

1912, 


1S25,000,  71, 

>  26, 000,  71, 

160,000,  7iJ, 

140,000,  72, 

160,000,73, 

112,000,76, 

110,000,  78, 

110,000,  79, 

18,000,80, 

112,000,  81, 

12,000,  83, 

15,000,84, 

17,600,  86, 

■  20,000,  88, 
19,000,  88, 
15,000,90, 
40,000,  98, 
50,000,  95, 
70,000,  96, 

110,000,  99, 
111,500,02, 
250,000,  03, 
80,000\„, 
12,000/""' 
91,954,06, 
200,780,07, 
225,000,08, 
176,135,09, 
*160,000,  09, 
521,000,  10, 
292,000,  11, 

■  115, 0001,  „ 
0|1*' 


50,000/ 


59,  334;  72,  53. 

59,  335;  72, 54. 

63;  73,  464. 

54;  73,464. 

56,  484. 

77;  77,  76. 

86. 

115,966. 

1307. 

1417. 

1657. 

1330. 

1362. 

1348. 

178. 

1876. 

1605. 

1911. 

1699. 

1996. 

1411. 

1375. 

1531. 

1367. 
1499. 
1571. 
1658. 
1658. 
1708. 
1866. 

2071.   . 


Total,  2,906,869  (  nel.  misc.,  $2,909,362.25,  12, 
2071). 
COMMERCE. 

Demands  of  C.  do  not  justify  costly  imp.,  72, 369, 
371;  74,  356,  357,  363;  81, 1421. 

C.  o(E.  and  list  of  SS.  engaged,  91, 1973;  92, 1606. 

Descriptibn  of;  in  1895  was  probably  such  as 
would  warrant  constr.  of  look  and  dam  system,  96, 
1900. 

ListofSS.,  01,  416,  2037. 

Formation  of  Monroe  Ry,  &  Nav.  Co.  due  to  au. 
proj.  for  locks  and  dams,  03, 1376. 

Effect  on  rates,  05,  404;  13,  759. 

CONTRACTS. 

1873.  F.  G.  Gaylord,  timber  for  locks  at  Butfalo 
Shoals,  Jacks  Isld.,  and  Bock  R.,  73, 466, 485;  aban- 
doned, 74,  349. 

1876.  Materlal.sold  on  account  of  abandonment 
of  proj.,  76, 521. 

1904.  Chicago  Engineering  &  Construction  Co., 
constr.  Locks  and  Bams  Nos.  4  and  6  (prices  given), 
06, 1631-32. 

1906.  ChicagoEngineering  &  Construction  Co., 
supple.,  05,  1631;  06,  1367.  Ed.  J.  Howard, 
constr.  and  delivery  of  steel  snag  boat,  $42,483,  06, 
1367.  (Contract  with  Chicago  Engineering  &  Con- 
struction Co.  terminated  by  agreement  on  Oct.  20, 
1908,  and  their  plant,  materials,  buildings,  etc., 
trans,  to  US.,  09, 1556.) 


1908.  Midland  Bridge  Co.,  building  Lock  No.  2, 
to  cost  $296,694.60  (unit  prices  given),  09, 1656, 1558. 
Glencoe  Lime  &  Cement  Co.,  5,000  bbls.  Portland 
cement,  $2.34  bbl.  In  wood,  or  $2  bbl.  in  sacks,  and 
100  for  each  sack  not  returned,  09, 1569. 

1909.  H.  E.  Talbot  Co.,  for  partial  constr.  of 
Lock  No.  6  (prices  given),  10, 1709.  United  Kansas 
Portland  Cement  Co.,  14,000  bbls.  Portland  cement 
(prices  given),  10, 1710. 

1910.  H.  E.  Talbot  Co.,  supple.,  constr.  of  Lock 
No.  6  (prices  given),  11, 1867. 

1911.  Penn  Bridge  Co.,  307,000  lbs.  structural 
metal  for  Locks  and  Dams  Nos.  4  and  8  (prices 
given),  and  erecting  about  232,000  lbs.  structural 
metal  m  gates  of  Lock  No.  8,  at  1.74(tperlb.,  11,1867. 

1912.  Zeb  Ward,  6,000 1.  riprap,  $2.20 1.;  Blaw 
Steel  Centering  Co.,  384,616  lbs.  structural  metal  and 
special  winches  (prices  given);  Lawrence  D.  Wean- 
ing, erecting  248,000  lbs.  structural  metal,  1.5*  lb., 
and  2,700'  b.  m.,  lumber,  $15  per  M;  United  Kansas 
Portland  Cement  Co.,  3,000  bbls.  Portland  cement, 
$1.83  bbl.,  and  lOit  for  each  empty  sack  not  returned, 
12, 2072. 

ENGINEERS. 

Chiel  of  Engineers.  R.,  70, 31, 66;  71, 59 ;  72 , 
63,  54;  73,  55;  74.  61;  75,  68;  76,  77;  77,  76;  78, 
86;  79,115;  80,162;  81,211;  82,208;  83,217;  84, 
221,227;  85,235;  86,230;  87,195;  88,178;  89,209, 
217;  90,188;  91,238,239;  92,231;  93,261,272;  94, 
241;  95,269;  96,236;  97,302;  98,293,302;  99,350; 
00, 402,  414;  01, 415,  426;  02, 346, 364;  03, 366;  04, 
387;  05,403;  06,437;  07,461;  08,489;  09,616;  10, 
582,  11, 626;  12,  756. 

Boards.  Eevision  of  proj.  of  Lt.  Col.  W.  F. 
Eaynolds,  1873  (no  proceedings  given),  74,  362. 

In  charge: 

Lt.  Col.  W.  F.  Eaynolds.  R.,  71,  334,  72,  345, 
346,  367; 

Col.  J.  H.  Simpson.    R.,  73,  464. 

Capt.  W.  H.  H.  Benyaurd,  1873-83.  R.,  73, 484; 
74,348,362;  75,621;  76,592;  77,477;  78,623;  79, 
965;  (Maj.)  80, 1305, 1307;  81, 1416;  82, 1666. 

Maj.  A.  .M.  Miller,  1883-85.  R.,  83,  1165;  84, 
1329, 1351, 1363, 1381, 1383,  1386. 

Capt.  E.  Bergland,  1885-86.  R.,  85,  1497;  86, 
1351. 

Capt.  J.  H.  Willaid,  1887-99.  R.,  87, 1455, 1487, 
1495;  88, 1346;  89, 1596,  1631;  90,  1871,  1878;  91, 
1964,  1975;  92,  1602;  93,  2002,  2091;  94,  1456;  95, 
1887;  (Maj.)  96, 1591;  97, 1904;  98, 1694;  99, 1994. 

Maj.  T.  L.  Casey,  1900-01.  R.,  00, 2503, 2644;  01, 
2034, 2091. 

Capt.  C.  L.  Potter,  1902.    R.,  02, 1410, 1435. 

Capt.  C.  S.  Bromwell,  1903.    R.,  03, 1373. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04,  2039. 

Capt.  J.  F.  McTndoe,  05,  399. 

Capt.  O.  M.  Hoffman,  1905-07.  R.,  05, 1628;  06, 
1362;  07, 1497. 

Capt.  C.  S.  Smith,  1908-10.  R.,  08,  1667;  09, 
1564;  10, 1700. 

Capt.  James  A.  Woodruff,  1911-.  R.,  11, 1846; 
(Maj.)  12, 2065. 


*  Allotment. 
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Assistants:  % 

J.  Strasaer.    B,  71,  338;  74,  350;  76,  593;  77  T 
477;  78,  624. 
C.Smith.    B.,  72,368. 
C.  W.  Durham.    B.,  74,357. 
W.  C.  Melvin.    B.,  80, 1307;  81, 1418. 

E.  F.  White.  B.,  81,  1417;  88,  1557;  83,  1157; 
84, 1382. 

P.  C.  Montgomery.    B.,  84, 1353. 

F.  S.  Burrowes.    B.,  84, 1383. 

T.  C.  Thomas.  E.,  96, 1903;  98, 1604;  00, 2549; 
05, 1536. 

H.M.Marshall.  B., 00, 2647;  01,2040,2091;  02, 
1414, 1437;  03, 1377;  04, 2042;  06, 1536. 

A.M.Todd.    E.,  11,1861. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Eaynolds,  1871,  temporary  imp.  by 
removal  of  snags  and  ohstr.,  Arkadelphia  to  mouth, 
J98,30g,  71,  336,  337,  34J. 

By  Lt.  Col.  Eaynolds,  1872,  permanent  imp., 
Camden  to  Trinity,  hy  locks  and  dams,  i.  e.,  2  tim- 
ber locks  and  dams  in  Arkansas  and  3  in  Louisiana, 
$1,163,083.75,  72,  53,  55,  346,  348,  367,  374;  77,  479. 
If  of  masonry,  12,194,916.35,  72,  348,  367,  370;  74, 
352. 

By  Capt.  Benyaurd,  1873,  revising  previous  est. 
If  for  7  locks  and  dams  of  timber,  12,644,768;  of  St., 
$4,952,976, 74, 354.  For  8  locks  and  dams  of  timber, 
$2,626,262;  of  St.,  $5,162,319,  74,  354.  For  10  locks 
anddamsof  tunber,$2,995,666;  ofst., $6,079, 233,  74, 
364. 

LEGAL  PBOCEEDINGS. 

Condemnation  proceedings  to  acquire  land  needed 
for  mound  at  Look  and  Dam  Nb.  8,  08, 1570. 

Acquisition  of  land  for  Locks  and  Dams  Nos.  3 
and  7,  12, 2070. 

OPEBATIONS. 

1871-72.  Eemoval  of  16,277  trees  and  393  snags, 
71,  334;  72,  53,  55,  345,  347. 

1878-73.  14,121  trees,  131  snags,  6  drift  piles, 
and  1  stunip  removed,  73, 55,  465,  491. 

1873-74.  10,074  trees  and  153  snags  removed, 
74  62  349  350. 

187i-75.  87  trees,  118  snags,  and  2  drift  piles; 
also  one-half  of  the  wreck  of  the  Lolawaimn  removed, 
76, 521. 

1875-76.  835  trees  and  653  snags  removed,  76, 
77,  593. 

1876-77.  Bemoval  of  obstr.  and  constr.  of  wing 
dams  at  Spoon  Camp,  Buffalo  Shoals,  77,  76,  477. 

1877-78.  Removal  of  snags  and  obstr.  and 
constr.  of  wingdams,  78, 86,  623. 

1878-79.    Kemoval  of  snags  and  obstr.,  79, 965. 

1879-80.  400  snags  removed  from  chan.  below 
Monroe,  80, 1305. 

1880-81.  466  snags  and  4,169  trees  removed 
from  chan.  and  banks  of  upper  Ouachita;  dam  at 
Catahoula  Shoals  rebuilt,  81, 1416. 

1881-82.  241  snags  and  logs  removed  and  6,210 
trees  cut  down,  82, 1566. 

1882-83.  780  logs  and  snags  destroyed;  900 
trees,  shore  snags,  and  stumps  removed;  wreck  of 
SS.  IMle  Bob  B.  removed,  83, 1155. 

1884-86.  677  snags  pulled;  2,652  trees,  stumps, 
and  logs  removed  from  chan.,  85, 1499. 

1886-87.  465  snags  and  stumps  removed  and 
267  trees  cut,  87, 1456. 

1889-90.  2,970  snags,  stumps,  and  logs  re- 
moved from  chan.,  and  8,680  trees  cut  and  girdled 
on  the  banks  bet.  Camden  and  mouth,  90,  1872. 
3,130  snags  and  11  c.  y.  r.  removed  from  chan.;  66 
c.  y.  St.  and  100 1.  f .  brush  wing  dams  built;  39,800 
trees  girdled  and  cut,  and  138,563  s.  y.  brush  and 
willows  cut  from  banks  above  Camden,  90,  1878. 

1890-91.  1,470  sit&gs  cleared  from  chan.;  34,548 
trees  and  stumps  removed  from  banks;  10,035 
trees  girdled;  6,767  s.  y.  willows  and  brush  cut,  and 
250 1. 1,  of  brush  dams  built  bet.  Camden  and  mouth, 
91, 1965, 1966.  1,467  snags  and  29  c.  y.  r.  removed 
from  ebia.;  783  trees  and  4,304  s.  y.  of  brush  cleared 
from  banks,  and  800 1.  f.  of  brush  dams  built  above 
Camden,  91, 1976. 

1891-92.  2,562  snags  cleared  from  chan.,  and 
11,368  shore  snags  removed  from  banks;  77,342  trees 


cut;  24,543  trees  girdled,  and  675  s.  y.  of  brush  and 
willows  cut,  92, 1604. 

1892-93.  About  37,000  snags  and  other  obstr. 
removed;  1,325  s.  y.  willows  and  brush  cut,  and 
several  wrecks  removed,  93, 2005. 

1893-94.  About  2,000  snags,  etc.,  removed; 
29,026  c.  y.  dr.  at  Catahoula  Shoals,  and  about  half 
deposited  along  right  bank,  94, 1469. 

1894-96.  About  2,000  snags,  etc.,  removed,  95, 
1890;  53,492  o.  y.  dr.  at  Catahoula  Shoals,  and  de- 
posited in  dike  above  mouth  of  Little  Creek  and 
along  right  shore,  and  portion  of  a  wreck  removed, 
95, 1891, 

1895-96.  Nearly  1,000  snags,  etc.,  removed; 
several  vraecks  removed,  96, 1694. 

1896-97.  About  13,000  snags,  etc.,  removed; 
dam  at  Catahoula  Shoals  repaired;  6,697  s.  y.  wil- 
lows, etc.,  out,  97, 1905, 1906. 

1897-98.  Dam  at  Catahoula  Shoals  repaired; 
3  brush  wing  dams  built;  wreck  removed;  31,993 
s.  y.  brush,  ef«.,  removed,  and  over  28,000 snags,  etc., 
removed,  98, 1695. 

1898-99.  Boats  repaired,  and  45  obstr.  re- 
moved, 99, 1994. 

1899-00.  About  16,000  snags  and  other  obstr., 
and  5  wrecks  removed  from  chaii.,  00,  2604. 

1900-03.  Snaggmg,  01,  2034;  02,  1410;  03, 
1373. 

1903-04.  Snagging;  completing  borings,  surs., 
etc.,  at  sites  of  locks  and  dams,  04,  2039. 

1904-05.  Constr.  of  Locks  and  Dams  Nos.  4 
and  6  commenced,  06, 1529. 

1906-06.  Snagging;  constr.  of  locks  and  dams 
in  progress,  06, 136^5. 

1906-07.  Snagging;  constr.  of  Locks  and 
Dams  Nos.  4  and  6  m  progress;  plans  and  specifica;- 
f  ions  prepared  for  Locks  and  Dams  Nos.  2  and  8, 
07, 1497-98. 

1907-08.  Snagging;  new  snag  boat  com- 
pleted; constr.  of  Locks  and  Dams  Nos.  4  and  6  in 
S regress;  test  borings  and  surs.  made  at  sites  of 
[OS.  2  and  8;  constr.  of  I,ock  No.  8  by  hired  labor 
and  purchase  of  material  commenced,  08, 1567-70. 

1908-09i  Snagging  and  dr.;  completion  of 
Lock  No.  4  by  hired  labor  commenced;  work 
commenced  under  contract  for  constr.  of  Lock  No. 
2;  constr.  of  Lock  No.  8  by  hired  labor  continued, 
09, 1555. 

1909-10.  Snagging;  work  continued  at  Locks 
Nos.  4  and  8  by  hired  labor,  and  at  Nos.  2  and  6 
under  contract,  10, 1700-08. 

1910-11.  Snagging;  work  continued  at  Locks 
and  Dams  Nos.  4  and  8  by  hired  labor  and  at  Locks 
Nos.  2  and  6  under  contracts;  surs.  and  borings 
made  with  view  to  acquiring  sites  for  Locks  and 
Dams  Nos.  3  and  7, 11, 1846. 

1911-12.  Snagging;  wreck  removed;  work  at 
Locks  and  Dams  Nos.  4  and  8  continued  by  hired 
labor,  at  Lock  and  Dam  No.  ,6  partly  by  contract 
and  partly  by  hired  labor,  and  at  Lock  No.  2  by 
contract,  12,  757-68, 2065-69. 

FHTSICAL  CHABACTEBISTICS. 

In  general,  71, 368;  74,  368. 

Slope  of  R.,  72, 368;  74, 352. 

Discharge  of  E.,  72, 370. 

Description  of  the  Ouachita;  table  of  distances, 
falls,  etc.,  89, 1633. 

Description  of,  93, 2004;  94, 1461;  95, 1889, 1896; 
96,  1593,  1595;  97, 1904, 1906;  98, 1594;  00,  2547. 

Description  of,  above  Camden,  Ark.,  93,  2091. 

Oscillations  of  the  R.  rapid,  93, 2005,  2092. 

High  stages  of  the  E.,  93, 2004.   " 

Gauge  readings,  1892-03,  at  Arkadelphia  and 
Camden,  93, 2093. 

Discharge  measurements,  93, 2095;  94, 1465;  97, 
1909;  98,1611;  00,2549. 

Table  of  elevations  in  f.  above  Coast  Survey, 
mean  Gulf  level  of  h.  w.  of  1882,  and  lowest  water 
of  record  on  the  E.,  and  also  average  fall  per  mile, 
94, 1465. 

Tributaries,  description  of,  and  fall  at  h.  and 
1.  w.  bet.  them  and  Ouachita  E.,  96, 1897. 

Imp.  at  Catahoula  Shoals,  giving  evidence  of 
permanency,  96, 1594. 

Development  of  levees  on  the  right  bank  of  the 
Mississippi  E.  made  it  probable  in  1896  that  the 
extreme  h.-w.  marks  of  earlier  years  would  not  be 
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reached  again  in  the  upper  B.,  and  if  system  should 
te  extended  to  mouth  ol  Bed  B.  the  Ouachita 
would  probably  be  able  to  carry  the  waters  of  its 
basin  without  danger  to  the  people  on  its  banks, 

96. 1597. 

Unhealthy  conditions  giving  great  difficulty  in 
making  surs.,  96, 1S98;  98, 1599. 

Condition  of  works  and  d.  of  w.,  02,  347;  13, 768. 

For  data  on  stream  discharge,  bormgs,  etc.,  see 
final  report  on  sur.  au.  act  Aug.  17, 1894,  OS,  1445- 
1570. 

Abnormally  h.  w.  1905-08;  interferes  with  work, 
OS,  490. 

PLANS.    (See  Estimates  and  Projects.) 
C.  W.  Durham,  1874,  imp.  to  4'  by  removal  of 

snags,  with  w.  and  d.  of  by  dr.  and  r.  excavation, 

74,  362. 
Maj.  Miller,  1883,  proposed  protecting  banks, 

vicinity  Monroe,  La.,  est.,  $10,000,  84, 1383. 

PRIVATE  WORK. 

Levees,  work  on,  performed  by  State  engineers, 

96. 1598. 

PROJECTS.    (See  Estimates  and  Plans.) 

Lt.  Col.  Eaynolds,  1871,  temporary  imp.Arka- 
delphia  to  mouth  by  removal  of  snags  and  dr.  on 
worst  bars;  est.,  $98,300,  71,  337. 

Lt.  Col.  Baynolds,  1872,  permanent  imp.,  Cam- 
den to  Trinity,  297  m.,  by  locks  and  dams,  and  to 
d.  ol  not  less  than  4'.  Locks  of  wood,  dams  ol 
timber  and  St.,  2  locks  and  dams  in  Arkansas, 
$464,233,  and  3  locks  and  dams  in  Louisiana,  $697,- 
850,  72,  53,  54,  346,  348,  370,  374;  73,  484. 

Eevised  by  BE.,  1873  (no  facts  given),  74, 352. 

Capt.  Benyaurdj  1874,  recom.  abandonment  of 
above  proj.  as  bemg  too  costly  when  compared 
with  the  0.  to  be  benefitted,  74, 357. 

Proj.  abandoned,  1876,  75,  521;  77,  479;  79,  966. 

Capt.  Benyaurd,  1877,  imp.  at  special  points  by 
means  of  wing  dams,  77,  76,  477;  78,  623. 

Character  of  imp.  carried  on,  1880,  viz,  the  re- 
moval-ol  logs,  snags,  and  similar  obstr.,  would  not 
permanently  Imp.  the  B.  or  permit  giving  a  defi- 
nite est.,  80, 1306;  84, 1386;  86, 231. 

Act  1884,  Black  B.,  Alk.  and  La.,  placed  under 
the  same  head  as  the  Ouachita,  86, 1361. 

Amount  expend,  on  proj.  to  June  30, 1888,  incl. 
cost  of  snag  boat  and  outfit,  $193,912,  88, 1348. 

By  Capt.  Willard,  1887,  Imp.  Ouachita,  Camden 
up  to  Arkadelphia,  76  m.,  by  cutting  leaning  tim- 
ber, removing  snags,  and  building  brush  dams  at 
the  shoals;  est.,  $9,000,  89, 1698. 

By  Capt.  Willard,  1892,  applying  app.  of  that 
year  to  repair  of  plant,  surs.  and  work  at  Catahoula 
Shoals,  and  general  imp.,  snagging,  etc.,  bet.  Cam- 
den, Ark.,  and  mouth  of  Black  E.,  93,  2003. 

Lock  and  dam  navigation  of  E.,  history  of  projs., 
94, 1460. 

By  Capt.  Willard,  1894,  application  of  $30^00  of 
the  app.  of  1894  for  commencement  of  sui.  of  E.  au. 
act  1894,  and  for  completion  of  sur.  at  a  further  est. 
of$120,000,  96, 1892. 

Discussion  of  form  of  dams  applicable  to  needs  of 
the  B.,  9S,  1897.  Table  of  approx.  locations  for  5 
movable  dams,  to  include  tributaries,  9S,  1899. 
Early  est.  of  cost  of  lock  and  dam  system,  95, 1901. 
In  1895,  Capt.  Willard  made  a  pre.  est.  of  $2,000,000 
for  S  dams,  95, 1902. 

Levees,  revival  of  interest  in,  96, 1598. 

Maj.  Casey  est.,  190Q,  $275,000  each  tor  constr.  of 
13  locks  and  dams,  or  $3,675,000  for  entire  system, 
00,  2546. 

Proj.  au.,  1902  (see  Surveys),  contemplates  constr. 
of  9  looks  and  movable  dams  to  provide  navigable 
d.  of  6}',  mouth  of  Black  E.,  La.,  to  10  m.  above 
Camden,  Ark.  (360  m.),  at  est.  cost  of  $1,998,576; 
completion  of  maps  of  sur.,  etc.,  and  continuance 


o|  snagging  for  mainten.  of  past  work  at  an.  'cost  ol 
about  $20,000,  03,  366.  Est.  of  cost  increased  to 
$2,038,888,  06,  403,  and  later  to  $2,109,980,  07,  461. 
Change  in  location  of  Lock  and  Dam  No.  2  elimi- 
nates Lock  and  Dam  No.  1  from  proj.;  approx. 
$270,000  saved  by  change,  but  cost  elsewhere  in- 
creased, 08,  490,  1669.  Est.  cost  of  Locks  and 
Dams  Nos.  4  and  6  increased  $439,000,  09, 1666. 

Detailed  est.  cost  of  Lock  and  Dam  No.  3, 
$670,000,  11,  1854,  and  of  Ixick  and  Dam  No.  7. 
$634,000,  11, 1865. 

SURVEYS. 

Au.  July,  1870,  70,  31,  «6. 

From  Arkadelphia  to  mouth,  1870,  71,  334,  335. 

For  more  definite  location  of  locks  and  dams  bet. 
Camden  and  Trinity,  1873,  73, 486;  74, 62, 349, 352. 

Special  sur.  of  Catahoula  Shoals,  1878,  79, 115. 

Ex.  of  Catahoula  Shoals  and  vicinity,  1879,  80, 
1307. 

Ex.  of  Ouachita  E.  from  Camden  to  Arkadelphia 
au.  act  Aug.  2, 1882;  made,  1883,  by  Maj.  Millar  (R. 
unfav.),  84, 1351. 

Ex.  au.  for  cut-ofls,  act  Aug.  2, 1882;  made  1882, 
by  Capt.  Miller  (R.,  unfav.),  84, 1363. 

Ex.  ol  Hs.  of  Momoe  and  Trenton,  La.,  on 
Ouachita  E.,  with  view  to  prevent  caving  of  banks, 
au.  act  Aug.  2,  1882;  made,  1883,  by  Maj.  Miller, 
84, 1381. 

Plan  and  est.  for  continuing  imp.  of  Ouachita  E. 
from  mouth  to  Camden,  Ark.,  au.  act  Aug.  2, 1882; 
made,  1882,  by  Maj.  Miller,  84, 1386. 

Eeex.  with  view  to  slack  water,  Camden  to 
mouth,  au.  act  Aug.  5, 1886;  made  by  Capt.  Willard 
(R.  unfav.),  87, 1487. 

Ex.  above  Camden  au.  act  Aug.  5,  1886;  made 
by  Capt.  Willard  (R.  unfav.),  87, 1495. 

Ex.  for  permanent  imp.  of  Ouachita  E.,  mouth 
to  head  of  navigation.,  au.  act  Aug.  11, 1888;  made, 
1889,  by  Capt.  Willard  (R.  unfav.),  89, 1631. 

Ex.  above  Camden,  Ark.,  au.  act  July  13,  1892; 
made,  1893,  by  Capt.  Willard  (R.  unfev.),  93, 2091. 

Precise  level  run  bet.  Vidalia  and  Monroe,  La., 
94,1459. 

Surs.  for  lock  and  dam  navigation.  History, 
94,  1460.  Comparison  of,  with  sur.  au.  act  1894, 
98, 1698. 

Act  Aug.  17,  1894,  au.  submission  of  plans  and 
est.  for  imp.  by  locks  and  dams,  to  be  completed 
with  an  allotment  from  app.  lor  that  year.  Capt. 
Willard  R-  it  would  be  impracticable  to  make  a 
thorough  sur.  with  the  whole  app.,  and  submitted 
proj.  for  a  thorough  sur.  (see  Projects),  under 
which  work  conunenced  1894,  96, 1891, 1892.  Pro- 
curation of  precise  levels,  reconnoissances,  95, 1892, 
1896.  Discrepancies  in  levels  determined  at  early 
dates,  95,  1894.  Field  and  office  work,  96,  1599; 
97,  1907;  98,  1595.  Details  of  methods,  etc.: 
Traverse  lines,  98,  1606;  hypsometry,  98,  1607; 
topography,  hydrography,  gauges,  98,  1610;  dis- 
charge, 98,  1611;  sediment,  profiles,  98,  1612. 
Surs.  continued,  1899,  under  many  difficulties!  99, 
1994.  Pre.  R.  made,  1900,  by  Maj.  Casey  (see 
Projects),  00,  2546. 

Surs.  continued,  01,  2035. 

Pre.  ex.  au.  act  June  6,  1900,  front  of  Camden, 
Ark.,  on  Ouachita  E.,  with  view  to  imp.  said  H. 
and  grading  and  protecting  E.  bank  in  front  of 
city.  R.  by  Mai.  Casey,  Aug.  7,  19001  (imp.  in 
manner  indicated  in  act  not  advisable),  01,  426, 
2090-94. 

Final  R.  on  sur.  au.  act  Aug.  18,  1894,  by  Capt. 
Potter,  Feb.  22,  1902.  Plan  of  imp.  contemplates 
locks  and  dams  to  provide  navigable  d.  of  6*', 
mouth  to  a  point  above  Camden,  Ark.  (360  m.); 
est.,  $1,998,6762  (see  Projects),  02,  354,  1435, 1570. 

Surs.  made  for  Locks  and  Dams  Nos.  3  and  7, 
11, 1861-52. 

Maps.  91,  1966,  1969;  08,  1668;  11,  1846,  1848, 
1850. 


»H.  D.96,56th,2d. 


>  H.  D.  448, 57th,  1st. 


r  See  pp.  14-22  fori 
L  explanations,  ete.J 
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Part  (b),  X-39    Ouachita  Birer  above  Camden  to  Arkadelphia, 

Ark. 


APPROPRIATIONS.! 

1910,  »10,000, 10, 1711. 

1911,  7,600,11,1859. 

1912,  2,500,12,2074. 


Total,    20,000 

COMMI^IICE. 

Chiefly  floating  saw  logs  to  mills.    Other  C. 
small;  declined  In  recent  years,  10, 585. 


EXGINEERS. 

Cblet  ot  Engineers.    R,  10,  585;  11,  629;  13, 
760,  781. 

In  ebaige: 

Capt.  C.  S.  Smith,  1910.    R.,  10, 1710. 
Capt.   J.   A.   Woodrafl,   1911-.    R.,    11,   1868; 
(Maj.)  13, 2073. 


OPERATIONS. 

1910-11.    Derrick    boat   built    and    snagging 
operations  commenced,  11, 1858-69. 
1911-13.    Snagging,  18,  2073-74. 

PROJECTS. 

Act  June  25, 1910,  au.  removal  ol  snags  and  other 
obstr.  accumulated  since  1890;  est.,  $10,000,  and 
12,500  an.  mainten.,  10,  685.  Eevised  est.,  $17,600, 
11, 629. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1909.  B.  by  Capt.  Smith  on 
which  proj.  based  10,  585.  R.  from  Camden  to 
Arkadelphia  worthy  of  imp.  to  extent  ot  removing 
snags,  etc.,  10,  1711.  Rs.,!  July  29  and  Sept.  23, 
1909,  on  pre.  ex.,  Camden  to  Arkadelphia,  Ark., 
together  -with  R.,  June  15, 1911,  on  sur.  with  view 
to  location  ot  site  tor  proposed  storage  reservoir  on 
this  stretch  of  E.,  au.  act  Mar.  3, 1909,  submitted 
by  DO.  Constr.  ot  reservoir  not  recom.  An. 
app.  of  $2,500  recom.  for  mainten.,  13, 781. 


X-30 


TENSAS  RIVER  AND  BAYOU  MACON,  LA. 


Part. 

Title. 

Period. 

Appropria- 

a 

Macon  Bayou,  La 

1881-1887.. 

b 

Tensas  Elver  and  Bayou  Macon,  La 

1881-1912.. 

$72,500 

Total       

72,600 

Pact  (a),  X-30       Macon  (Magon)  Bayou,  La. 


COMMERCE. 

Important,  81, 1463. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  81,  213;  85,  236;  86, 
232;  87, 197. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd.    R.,  81, 1462. 
Capt.  E.  Bergland,  1885-86.    R.,  85,  1504;  86, 
1366. 
Capt.  J.  H.  Willard,  1887.    R.,  8?,  1463. 

Assistant.    F.  S.  Burrows.    R.,  81, 1463. 

PHYSICAL  CHARACTERISTICS. 

Described,  81, 1463. 


OPERATIONS. 

1886-87.  Obstr.  removed  from  Eloyds  to  juno- 
tion  ot  bayou  with  Tensas  E.,  87, 1464. 

PLANS.    (See  Project.) 

By  Maj.  Benyaurd,  1880,  clearing  the  bayou  of 
logs  and  similar  obstr.  from  its  head  to  junction 
with  Tensas  E.;  est.,  $17,000,  81, 1463. 

PROJECTS.    (See  Plans.) 

Act  July  5,  1884,  imp.  ot  Bayou  Macon  united 
with  Tensas  E.,  La.,  by  the  adoption  ot  Maj.  Ben- 
yaurd's  plan  ot  1880,  84,  400;  85, 1504. 

SURVEYS. 

Ex.  au.  act  June  14,  1880;  made  by  Maj.  Ben- 
yaurd, 1880,  81, 1462. 


>  App.  of  1871, 1872.  and  1888,  $94,000,  incl.  under  Ouachita  and  Black  Es..  Ark.  and  La. 
«aT).688,62d,2d.  * 
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Part  (b)  X-30       Tensas  River  and  Bayou  Macon,  La. 


APPBOFBIATIONS. 

1881,   1  $3,000,  81, 1423. 


1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1905, 

1907/ 

1909, 
1910, 
1912, 


'4,000,84,1332. 

4,000,  86, 1356. 

5,000,  88, 1366. 

5,000,90,1889. 

5,000,  93, 1619. 

5,000,  95, 1925. 

6,000,  96, 1612. 

4,000,99,2008. 
*4,000,  04,  2047. 
3*8,700,06,1541. 
*5,000,O7,1505. 
«  *  800,  07, 1504. 
*5,000,  09, 1562. 
*6,000,  10, 1713. 
*3, 000,  13,2078. 


Total,      72,500 

COMMERCE. 

Description  of  Bayou  Macon;  unimportant,  96, 
1977. 

Average  C.  tor  "last"  11  years,  14,106  t.  an.; 
value,  1564,500,  00,  406'. 

Navigable  stages  frequently  not  coincident  witli 
needs  of  transportation,- 04, 391. 

1911,  9,956  t.,  13,  2079. 

CONTRACTS. 

1884.  Wooton  &  Brondway,  removal  of  obstr., 
$125  per  m.,  85, 1604. 

ENGINEERS. 

Cliiel  ol  Engineers.  B.,  81,  212,  213;  82, 209; 
83,  218;  84,  223;  85,  236;  86,  232;  87,  197;  88, 
180;  89,  211;  90,  190;  91,  241;  93,  233;  93,  263; 
94,  244;  95,  273;  96,  2.38;  97,  304;  98,  296;  99, 
354;  00,  406;  01,  419;  03,  347;  03,  368;  04,  389; 
05,  405;  06,  439;  07,  463;  OS,  492;  09,  519;  10, 
686;  11,  633;  13, 766. 

In  cbarge: 

Maj.  W.  H.  Benyaurd,  1880-82.  R.,  81,  1422, 
1467;  83, 1659. 

Capt.  A.  M.  Miller,  1882-84. 
1331. 

Capt.  E.  Bergland,  1884-87. 
1355. 

Capt.  J.  H.  Willard,  1887-99. 
1354;  89,  1605;  90,  1888;  91, 
2018;  94, 1479;  95, 1923, 1974;  (Maj.)  96, 1611;  97, 
1920;  98, 1616;  99, 2006. 

Maj.  T.  L.  Casey,  1900-01.  R.,  00,  2517;  01, 
2046. 

Capt.  Chas.  L.  Potter,  1902.    B.,  03, 1418. 

Capt.  Chas.  S.  Bromwell,  1903.    B.,  03, 1379. 

Lt.  Col.  H.  M.  Adams,  1904.    R.,  04, 2043. 

Capt.  G.  M.  Hoffman,  1905-07.  B.,  05, 1538;  06, 
1368;  07, 1603. 

Capt.  Clarke  S.  Smith,  1908-10.  H,,  08,  1573; 
09, 1660;  10, 1711. 

Capt.  J.  A.  Woodruff,  1911-.  B.,  11,  1862; 
(Maj.)  13,  2077. 

Assistants: 

H.  C.  Wilson.    R.,  81, 1458. 
H.  M.  MaisbaU.    B.,  03,  1383;  04,  2049;  05, 
1642. 

OPERATIONS. 

1881-83.  696  snags  and  697  leaning  trees  re- 
moved, 83, 1557. 

1884-85.  1,193  logs  and  snags  removed  from 
Tensas  B.  by  contract,  86, 1504. 

1886-87.  Obstr.  in  Bayou  Macon  removed 
from  Floyd's  to  junction  with  Tensas  B.,  87, 1464. 


B.,  83,  1160;  84, 

B.,  85,  1504;  86, 

B.,  87, 1463;  88, 
'"".9;  93,  1617;  93, 


1887-88.  330  snags  removed  from  the  chan., 
and  392  shore  snags  and  leaning  trees  cleared  from 
the  banks,  88, 1355. 

1888-89.  1,939  snags  and  logs  removed  from 
the  Chan.,  and  6,480  trees  from  the  banks,  89, 1605. 

1891-93.  875  snags,  1,512  stumps,  and  1,450 
shore  snags  removed,  and  2,398  trees  and  logs 
cleared  from  the  banks,  93, 1619. 

1893-93.  Over  50,000  s.  y.  brush  and  willows 
cut;  and  over  169,000  snags  and  other  bbstr.  de- 
stroyed, 93, 2021. 

1893-94.  375  s.  y.  brush,  etc.,  and  about  2,000 
obstr.  removed,  94, 1481. 

1894-96.  10,930  s.  y.  brush,  etc.,  and  over 
10,000  obstr.  destroyed.  Over  16,000  obstr.  de- 
stroyed in  Bayou  Macon,  95, 1925. 

1895-96.  Wreck  removed  and  also  a  few 
obstr.,  96, 1612. 

1897-98.  2,242  5.  y.  brush  and  willows  cut, 
and  about  1,800  obstr.  destroyed,  98, 1617. 

1898-99.  About  9,000  snags  and  other  obstr. 
and  35,000  s.  y.  wiHows  and  brash  removed  from 
Bayou  Macon,  99, 2007. 

1901-03.  10,560  snags,  stumps,  etc.,  removed, 
38,639  s.  y.  willows  and  brush  cut,  8  o.  y.  mud 
lumps  removed,  and  1  wreck  removed,  03, 1417. 

1903-04.  5,120  snags,  trees,  logs,  etc.,  removed 
or  destroyed,  21,563  s.  y.  willows  and  brush  cut, 
and  47  c.  y.  earth  removed,  04,  2045. 

1905-06.  3,483  snags,  logs,  and  stumps  cut,  10 
jams  broken  up  and  destroyed,  6,109  trees  cut,  876 
trees  girdled,  and  22,670  s.  y.  willows  and  brush 
cut,  06, 1369. 

1906-07.  2,260  snags,  stumps,  and  logs  re- 
moved or  destroyed,  13,739  trees  felled,  5,342  trees 
girdled,  9,044  s.  y.  willows  and  brush  cut,  2  wrecks 
removed,  and  jam  broken  up,  07, 1504.  ' 

1907-08.  2,173  snags,  logs,  and  trees  removed 
and  destroyed;  quarterboat  sank,  08, 1574. 

1908-09.  12,207  snags  and  logs  removed  or  de- 
stroyed, 8  jams  broken  up,  10  mud  lumps  de- 
stroyed, and  1,520  trees  cut,  09, 1520. 

1909-10.  1,846  snags,  1,122  logs,  and  789  trees 
removed  or  destroyed,  and  7,900  s.  y.  willows  and 
brush  cut,  10, 1712. 

1910-11.  7,647  snags,  1,148  logs,  .10  trees  re- 
moved, 3,070  trees  felled,  cut,  and  topped,  13  jams 
broken  up  and  destroyed,  4,895  s.  y.  willows  and 
brush  out,  and  wreck  of  old  br.  removed,  11, 1862. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  81, 1468;  93,  2019;  94, 1480;  96, 
1926;  96, 1612;  97, 1920;  98, 1617. 

Drift  brought  down  by  floods,  caving  and  sUding 
banks,  and  rapid  growth  of  timber,  etc.,  adding 
obstr.  each  year,  97, 1921. 

Description  of,  above  Floyd.  This  place  about 
98  m.  from  the  mouth,  95,  1974.  Part  ex.,  1895, 
narrow  and  shallow,  and  so  filled  with  snags  and 
other  obstr.  as  to  be  unnavigable  at  any  stage,  96, 
1978. 

PBOJECTS. 

By  Maj.  Benyaurd,  1880,  removal  of  snags,  logs, 
and  similar  obstr.  from  the  mouth  to  Dallas,  180 
m.;  est.,  $23,000,  81,  1457,  1461.  Also  removal  of 
the  same  class  of  obstr.  in  Bayou  Macon,  Floyd  to 
its  mouth,  about  130  m.;  est.,  $17,000,  88, 1365;  93, 
1617. 

By  act  July  5,  1884,  imp.  Bayou  Macon  was 
united  with  that  of  Tensas  E.,  84,  400;  85, 1504. 

Movement  to  reclaim  abEindoned  plantations 
along  B.  causes  demand  for  imp.  (as  orig.)  up  to 
Dallas,  01,  2046. 

Capt.  Bromwell,  1903,  est.  $2,600  an.  to  maintain 
Chan.,  03, 1379.  • 


*Allotment. 

1  For  Tensas  B.  only. 

>  By  act  July  5, 1884,  imp.  of  Bayou  Macon,  La.,  was  united  with  that  of  the  Tensas  B.,  84, 400;  86, 1504. 

a  Incl.  $3,700  trans,  from  Boeuf  E.,  06, 1640. 

t  Trans,  from  Bayous  D'Arboime  and  Comey  and  Boeuf  E.,  07, 1504. 


r  See  pp.  14-22  fori 
Lexplanations,  etc.J 
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App.  for  Bayou  Bartholomew,  Boeuf  E.,  Tensas 
R.  aad  Bayou  Macon,  and  Bayous  D'Artionde  and 
Comey  combined,  by  act  1902,  03, 368. 

SUKVETS. 

Au.  act  June  14,  1880;  made  by  Uaj.  Benyaurd, 
1880,  81, 1457. 


Ex.  of  Bayou  Macon  above  J?loyd,  Ark.,  au.  act 
Aug.  17,  1894;  made;  1895,  by  Capt.  Willard  (B. 
unfav.),  96, 1974. 

Of  Ouachita  and  Black  Rs.  and  several  tribu- 
taries, ind.  Tensas  R.  and  Bayou  Macon,  au.  act 
Aug.  18,  1894;  completed,  1902,  by  Capt.  Potter,' 
602, 1435. 


X-30(c)     ROUNDAWAY  AND  VIDAL  BAYOUS,  LA. 


APPROPRIATIONS. 

1888,     $1,000,89,1607. 
1890,       1,000,  act  Sept.  19. 

Total,    2,000 
COMMERCE. 

Small,  84, 1348;  87, 1498. 
ENGINEERS. 

Chief  of  Engineers.  R.,  84,  227;  87,  203;  88, 
180;  89,  212;  91,  242;  93,  234. 

In  charge: 

Capt.  A.  M.  MiUer.    R.,  84,  1347. 

Capt.  J.  H.  WiUard,  1887-92.  R.,  87,  1497;  89, 
1606;  91,  1992;  93, 1620. 

Assistant.    T.  M.  Farrell;    R.,  84, 1348. 

OPERATIONS. 

1888-89.  162  snags  removed  from  the  chan.; 
714  trees  and  149  s.  y.  brush  cut  from  the  banks,  89, 
1607. 


1891-93.  146  snags  and  logs  cleared  from  the 
chan.;  956  leaning  tree^  cut  from  the  banks,  and 
240  s.  y.  of  willow  brush  removed,  93, 1621. 

PROJECTS. 

By  Capt.  Willard,  1887,  removing  snags  and  lean- 
ing trees  from  the  canal  and  that  part  of  Bayou 
Vidal  that  would  remain  open  from  Lake  Palmyra 
to  the  line  of  levee  to  be  built  by  State  au.  n.  of  the 
lake;  est.,  $1,000.  Increased  in  1889,  for  further 
removal  of  obstr.  to  $3,000,  89, 1606, 1607. 

SURVEYS. 

Ex.  au.  act  A\ig.  2,  1882;  made  by  Capt.  Miller 
(R.  unfav.),  84, 1347. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Willard  (B.  unfav.),  87, 1497. 


X-35 


B(EUF  BIVEB,  AEK.  AND  LA. 


APPROPRIATIONS. 

1881,   $5,000.00,81,1423. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


1902, 
1905, 
1907, 
1909, 
1910, 
1912, 


5,000.00,83,1560. 

5,000.00,84,1331. 

6,000.00,86,1354. 

6,000.00,88,1354. 

5,000.00,90,1887. 
10,000.00,93,1616. 

8,000.00,96,1922. 

6,000.00,96,1608: 

6,000.00,99,2005. 
2*3,500.00,03,1417. 
*»900.00,  05,  1540. 
*5,000.00,  07, 1503. 
*4, 000. 00,  09,1562. 
4  3,769.22,  10,1713. 
♦3,000.00,  13,2078. 


Total,    81,169.22     ($81,196.97,     incl.     receipts 
from  sales,  13, 2078). 
COMMERCE. 
Important,  81, 1427;  85, 1546. 
Details,  95, 1971, 1972;  96, 1609;  11,  633. 
Average  an.  C.  for  "last"  11  years,  6,856 1.,  valued 
at  $297,000,  00,  406.    Average  to  1911,  $223,000,  13, 
765. 
Traffic,  1911,  6,362  t.,  13,  2,079. 

CONTRACTS. 

1885.    Emmick  &  Feith,  removal  of  obstr.,  $75 
per  m.,  85, 1503. 
1888.    A.  Hefner,  earth  filling,  22$  c.  y.,  88, 1363. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 158;  81,  213;  83, 
209;  83,  218;  84,  222;  86,  235,  244;  86,  231;  87, 
196;  88,  179;  89,  211;  90,  190;  91,  241;  93,  233; 
93,  263;  94,  243;  95,  272,  279;  96,  237;  97,  303; 
98,  294;  99,  353;  00,  405;  01,  418;  03,  348;  03, 
368;  04,  389;  05,  405;  06,  439;  07,  463;  OS,  493; 
09,  520;  10,  586;  11, 632;  13, 764. 


In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1880-82.    R.,  81, 1423. 

Capt.  A.  M.  Miller,  1882-84.  B.,  83,  1560;  83, 
1161;  84, 1331. 

Capt.  E.  Bergland,  1884-86.  R.,  86,  1602;  86, 
1354. 

Capt.  J.  H.  Willard,  1886-99.  R.,  87,  1461;  88, 
1353;  89,  1603;  90,  1885;  91,  1985;  93,  1614;  93, 
2015;  94, 1475;  96, 1920, 1969;  (Maj.)  96, 1606;  97, 
1917;  98, 1614;  99, 2002. 

Maj.  T.  L.  Casey,  1900-01.  E.,  00,  2515;  01, 
2044.  — ^       .         ,       . 

Capt.  Chas.  L.  Potter,  1902.    R.,  03,  1416,  1436. 

Capt.  Chas.  S.  Bromwell,  1903.    B.,  03, 1379. 

Lt  Col.  H.  M.  Adams,  1904.    B.,  04, 2043. 

Capt.  G.  M.  HofiEman,  1906-07.  B.,  05,  1538; 
06, 1368;  07, 1501. 

Capt.  Clarke  S.  Smith,  1908-10.  R~  08,  1573: 
09, 1560;  10, 1711. 

Capt.  J.  A.  Woodruff,  1911-.  R.,  11, 1861;  (Maj.) 
13, 2077.  .  V    "^  ^ 

Assistants: 

H.  St.  L.  Copp^e.    R.,  81, 1424. 
C.Quinn.    B.,  86, 1646. 
T.  Ewens.    B,,  91, 1986. 
T.  C.  Thomas.    R.,  96, 1608. 
H.  M.  Marshall.    R.,  03,  1437-1670;  03,  1383: 
04,  2050;  05, 1543. 

OPERATIONS. 

1881-83.  By  hired  labor,  3,264  logs,  trees,  and 
stumps  removed,  and  3  brush  heaps  destroyed,  83, 
1560. 

1883-83.  By  hired  labor,  2,663  logs  and  trees 
and  3  brush  heaps  removed,  83, 1161. 

1884-85.  By  contract,  1,679  logs,  snags,  and 
trees,  and  35  brush  heaps  removed,  85, 1603. 

1887-88.  Closure  of  outlet  No.  1  completed, 
88, 1353.  ' 

1888-89.  Closure  of  outlets  Nos.  2  and  3  com- 
pleted by  deposit  of  14,860  c.  y.  of  earth;  3,000  snags 


*  Allotment. 
iH.D.  448, 57th,  1st. 

>  $1,500  trans,  to  Tensas  R.  and  Bayou  Macon, 
11, 1863.  ' 


>  $4,100  trans,  to  Tensas  E.  and  Bayou  Macon, 
13,  2078. 
'  Trans,  from  Bayou  Bartholomew,  13,  2078. 
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removed  from  chan.,  and  7,440  trees  and  3,770  s.  y. 
brush  cleared  from  the  banks,.89, 1603; 

1889-90.  130  snags  removed  from  the  chan., 
and  314  trees  and  shore  snags  cleared  from  the 
banks,  90, 1886. 

1891-93.  40,416  saags,  logs,  and  stumps  cleared 
from  the  Chan.;  11,156  shore  snags  removed;  66,557 
leaning  trees  removed  or  girdled;  20,060  s.  y.  brush 
and  willows  cut;  wreck  removed,  93»  1616. 

1893-94.  23,000  snags  and  other  obstr.  removed 
and  2,060  s.  y.  brush  and  willows  cut,  94, 1478. 

1894-95.  1,830  1.  f.  brush  dams  built;  48,021 
s.  y.  brush  and  willows  out,  and  about  12,000  snags, 
etc.,  removed,  93, 1922. 

1895-96.  13,414  s.  y.  brush,  etc.,  cut;  over 
20,000  snags,  etc.,  removed.  Proj.  for  h.-w.  navi- 
gation completed,  96, 1607. 

1896-97.    A  few  obstr.  removed,  97, 1919. 

1898-99.  About  4,600  snags  and  other  obstr. 
and  21,996  s.  y.  willows  and  brush  removed  from 
Chan,  and  banks  of  the  E.,  99, 2003. 

1900-01.  Mainten.  work  commenced  by  re- 
moval of  logs,  snags,  etc.,  on  May  6,  1901,  at  Pt. 
Jefferson  and  carried  downstream  for  a  distance  of 
65  m.,  01,  2044. 

1901-03.  Mainten.  work  continued  by  re- 
moval of  logs,  snags,  etc.,  03, 1417. 

1903-03.  36  logs  and  other  obstr.  removed; 
new  hull  built  for  quarterboat,  03, 1384. 

1903-04.  Mainten.  work  continued  at  a  cost 
of  $3,383.11,  04,  2044. 

1904-05.  Mainten.  work  continued  over  9  m. 
of  B.,  05, 1S39. 

1905-06.  Quarterboat  No.  7  completed;  main- 
ten,  work  continued  from  Pt.  Jefferson  to  mouth, 
06, 1369. 

1907-08.  Six  m.  of  R.  worked  over  and  obstr. 
removed,  08, 1574. 

1908-09.  Mainten.  work  continued  by  re- 
moval of  obstr.  over  entire  R.,  09, 1560. 

1909-10.  Mainten.  work  continued  over  139 
m.  of  R.,  10, 1712. 

1911-13.  Snags  and  other  obstr.  removed,  13, 
2077. 

PHYSICAL  CHAEACTERISTICS. 

R.  described,  81,  1425;  93,  2016;  94,  1477;  95, 
1922,  1969;  96, 1608. 

R.  rises  in  s.  Arkansas  and  enters  the  Ouachita 
in  Louisiana.  Part  ex.,  1895,  consists  of  a  succes- 
sion of  pools  and  shoals,  dry  or  nearly  so  at  the 
lowest  stages,  and  almost  impassable  because  of 
snags  and  other  obstr.,  95, 1973. 

(San.  d.  increasing  below  mouths  of  outlets  near 
Pt.  Jefferson,  96, 1607;  cross  sections  at,  96, 1610. 

Table  showing  l.-w.  d.  over  the  upper  shoals  and 
bars,  96, 1608. 

Discbarge  operation,  etc.,  in  teclmical  detail,  03 
1445. 

Navigation  more  difficult  each  year,  07, 465. 

Detailsof,13,765. 


PRIVATE  WORK. 

By  Louisiana  before  1840,  03,  348. 

PROJECTS. 

By  Maj.  Benyaurd,  1880,  imp.  Wallace  to  the 
mouth,  280  m.,  by  removal  of  obstr.;  est.,  $20,020, 
81, 1424, 1428. 

By  Capt.  Bergland,  1884,  closing  3  outlets  of 
Boeuf  B.  near  Ft.  Jefferson;  est.,  $8,500,  85,  235, 
1503, 1546. 

In  1892,  $26,000  est.  complete  closure  of  the  3 
outlets,  'for  continuing  the  removal  of  obstr.,  and 
sur.  of  Bceuf  R.,  93, 1616. 

In  1893,  Capt.  Willard  est.  $30,000  to  close  the  3 
outlets  near  Pt.  Jefferson  destroyed  by  levee  breaks 
of  1890,  93,  2017;  96, 1607. 

In  1896,  Maj.  Willard  est.  $2,500  yearly  to  main- 
tain imp.  made  by  completed  proj.  of  that  year, 
96, 1607. 

By  Mai.  Willard,  1896,  to  defer  expend,  app.  of 
1896  until  sufficient  money  should  be  on  hand  to 
close  outlets  near  Pt.  Jefferson,  97, 1917.' 

Maj.  Willard  est.,  1899,  $30,000  to  close  the  out- 
lets, and  $2,500  for  mainten.,  99, 2004. 

This  work  considered  as  separate  proj.  up  to 
1902.  Act  June  13,  1902,  consolidated  this  R.  with 
tributaries  of  the  Ouachita  R.,  incl.  Bayou  Bar- 
tholomew, Boeuf  R.,  Tensas  R.,  Bayou  Macon, 
and  Bayous  D'Arbonne  and  Coroey,  La.  and  Ark. 
Mainten.  proj.  continued,  03, 368. 

By  Capt.  Hoffman,  1907,  recom.  outlet  of  Boeuf 
R.  at  Pt.  Jefferson  be  closed  (a  revival  of  proj.  of 
1893),  aiding  in  draining  Bayou  Lafourche  basin, 
to  permit  development  of  220,800  acres  adjacent, 
07, 1503;  10, 1712. 

The  existing  proj.  (1912)  mainten.  from  the 
mouth  to  Wallace  licuding;  an.  cost,  about  $5,000, 
13, 764. 

SURVEYS. 

Au.  act  Jime  14,  1880,  80,  158;  made  by  Maj. 
Benyaurd,  1880,  81, 1423. 

Of  outlets  of  Boeuf  R.,  au.  act  July  5, 1884;  made 
by  Capt.  Bergland,  1884,  85, 1645. 

The  3  outlets  near  Ft.  Jefferson  and  the  old  con- 
necting levees  bet.  them,  ex.,  1893,  by  Capt.  Wil- 
lard, 93,  2016. 

Ex.  of  the  R.  in  Arkansas  above  Wallace  Land- 
ing au.  act  Aug.  17, 1894;  R.,  1895,  by  Capt.  Willard 
(R.  unfav.),  95, 1969. 

Reconnoissance  made,  1896,  by  Maj.  Willard, 
96, 1607. 

Au.  act  Aug.  18,  1894.  Final  R.  Feb.  22,  1902, 
by  Capt.  Potter  on  sur.  of  Ouachita  and  Black  Es. 
(and  tributaries  incl.  Boeuf  R.).  Plans  of  imp. 
contemplate  a  system  of  locks  and  movable  dams; 
est.,  $1,998,576,1  03,  364.  Sench  marks,  reference 
,lines,  etc.,  in  detail,  03, 1445. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  03, 1436;  03,  370;  04,  391;  07,  1502;  10,  629; 
13, 764. 


X-37        BARTHOLOMEW  BAYOU,  ARK.  AND  LA.^* 


APPROPRIATIONS. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


$8,000,  81, 1422. 
6,000,  83, 1559. 
5,000,  84,  1331. 
5,000,  86, 1353. 
5,000,  88, 1352. 
5,000,  90, 1884. 
5,000,  93, 1613. 
6,000,  95, 1919. 
4,000,  96, 1604. 


1902, 
1905, 
1907, 
1909, 
1910, 
1912, 


$5,000,  99,  2001. 
*5,000,  03, 1415. 
*5,000,  05,  1540. 
*5,000,  07, 1502. 
*4,000,  09, 1662. 
>*  5,000,  10,1713. 
*3,000,  13,  2078. 


Total,      79,000 


*  Allotment. 


1 H.  D.  448, 57th  1st.     ' 

'  Bayou  Bartholomew,  Boeuf  R.,  Tensas  R^  and  Bayou  Macon;  and  Bayous  D'Arbonne  and  Comey, 
La.  and  Ark.,  consolidated  by  R.  and  H.  act,  Jime  13, 1902, 03, 1415;  IS,  762. 
« $1,000  trans,  to  Bayous  D'Arbonne  and  Comey,  and  $1,269.22  to  Boeuf  R.,  13, 2078. 


r  See  pp.  14-22  for  "I 
Lexplanations,  ete.J 
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COMMERCE. 

Importance  of  imp.  to,  73,  383. 

Reduction  ol  insurance  due  to  imp.,  83, 1159. 

Cotton  trade  of  the  bayou,  and  reduction  in  rates 
tliereon,  90, 1884;  91, 1983. 

Average  for  18  years,  12,500  t.;  value,  »317,900, 
08,  493. 

Rates  reduced  about  50%;  largely  diverted  to 
railroads  on  account  of  low  stages  of  R.  for  6  months 
of  year,  10,586;  18,764. 

1911,  400 1.,  IZ,  2078. 

CONTRACTS. 

1884.  Emmick  &  Feith,  removal  of  obstr.,  $75 
per  m.,  85,  ISOl. 

ENGINEERS. 

Chief  of  Engineers.  B.,  71,  59;  73,  55;  78, 
88;  79, 118;  80, 158;  81, 211,  213;  88, 208;  83,  217; 
84,  222;  85,  235;  86,  231;  87,  196;  88,  179;  89, 
210;  90,  189;  91,  240;  93,  232;  93,  262;  94,  242; 
95,  271;  96,  236;  97,  303;  98,  294;  99,  352;  00, 
404;  01,  417;  03,  347;  03,  368;  04,  389;  05,  405; 
06,  439;  07,  463;  08,  492;  09,  519;  10,  586;  11, 
631;  13,763. 

In  chaise: 

Lt.  Col.  W.  F.  Raynolds,  1872.    R.,  73, 390. 

Maj.  W.  H.  H.  Benyaurd,  1879-82.  B.,  79,  997; 
81,  1422,  1453;  83,  1558. 

Maj.  A.  M.  Uiller,  1882-84.  R.,  83,  11S8;  84, 
1330. 

Capt.  E.  Bergland,  1884-86.  B.,  85,  1501,  1548; 
86, 1353. 

Capt.  J.  H.  Willard,  1886-99.  B.,  87,  1459;  88, 
1351;  89,  1601;  90,  1882;  91,  1982;  93,  1610;  93, 
2012;  94, 1471;  95, 1917;  (Maj.)  96, 1601;  97, 1914; 
98,  1613;  99,  2000. 

Maj.  T.  L.  Casey,  1900-01.  B.,  00,  2513;  01, 
2042. 

Capt.  Chas.  L.  Potter,  1902.    B.,  03, 1415. 

Capt.  Chas.  &.  Bromwell,  1903.    B.,  0.3, 1379. 

lit.  Col.  E.  M.  Adams,  1904.    B.,  04,  2043. 

Capt.  G.  M.  Hoffman,  1905-07.  R.,  05,  1538; 
06, 1368;  07, 1501. 

Capt.  Clarke  S.  Smith,  1908-10.  B.,  08,  1573; 
09, 1560;  10, 1711. 

Capt.  J.  A.  Woodruff,  1911-.  R.,  11, 1861;  (Maj.) 
13, 2076. 

Assistants: 

A.  H.  Blaisdell.    R.,  73,  383. 
M.  L.  Lum.    R.,  79,  997.    - 
R.  M.  Spicer.    R.,  83, 1159. 
C.  Quinn.    R.,  85, 1549. 

n.  M.  Marshall.  R.,  03,  1383;  04,  2049;  05, 
1542. 

LEGAL  PROCEEDINGS. 

App.  by  State  for  imp.  declared  unconstitutional, 
73,  385;  79,  1002. 

OPERATIONS. 

1881-83.  Removal  by  hired  labor  of  9,954  trees 
and  logs,  5  drift  piles,  and  1  wreck,  83, 1558. 

1883-83.  Removal  by  hired  labor  of  4,341  trees, 
logs,  and  stumps,  83, 1159. 

1884-85.  Removal  by  contract  ol  5,837  stumps, 
logs,  and  snags,  2  wrecks,  123  brush  piles,  and  697 
leaning  trees;  clearing  66|  m.  of  the  bayou,  85, 
1502. 

1886-87,  5,289  trees,  logs,  and  snags  removed, 
87,1460. 

1887-88.  '3,460  logs  and  snags  removed  from 
chan.,  3,126  trees,  and  8,653  s.  y.  brush  cut  from 
banks,  88, 1351. 

1889-90.  10,500  snags  and  3  wrecks  removed 
from  Chan.;  49,650  trees,  6,500  shore  snags,'  and 
9,325  s.  y.  brush  cut  from  the  banks,  90, 1883. 

1890-91.  1,670  snags  removed  from  chan., 
10,852  stumps  and  logs  removed  from  chan.  and 


banks,  and  44,600  trees  girdled  and  removed,  91, 
1984. 

1891-93.  3,470  snags  and  stumps  removed- 
10,105  shore  snags  and  logs  and  41,054  trees  cleared 
from  the  banks,  93, 1612. 

1893-94.  About  10,000  obstr.  removed,  over 
8,000  s.  y.  brush  and  willows  cut,  and  several 
wrecks  removed,  94, 1474. 

1894-95.  About  1,500  ofbstr.  removed,  95, 
1919. 

1895-96.  About  12,700  snags  and  other  obstr., 
and  18,809  s.  y.  brush  and  willows  removed,  97, 
1915. 

1897-98.  Over  1,500  snags  and  other  obstr., 
1,094  s.  v.  brush  and  willows,  and  450  cords  drift 
removed,  98, 1613. 

1898-99.  Boat  repaired  and  a  few  obstr.  re-' 
moved  from  chan.,  99, 2000. 

1899-00.  About  13,700  snags  and  other  obstr. 
removed  from  chan.  and  56,000  s.  y.  willows  and 
brush  cut  from  banks,  00,  2514. 

1903-09.  Snags,  stumps,  and  logs  removed, 
and  leaning  trees  cut,  03, 1380;  04,  2044;  05, 1539; 
06, 1370;  07, 1502;  08, 1573;  09, 1560. 

1910-13.  Snags  and  other  obstr,  removed, 
summary  given,  11, 1861;  13, 2076. 

PHYSICAL  CHABACTEBISTICS. 

Described,  73,  384;  79,  998,  999;  94,  1473;  95, 
1919;  96, 1603;  97, 1914. 

Considerable  imp.  in  d.  of  bars  below  Lind  Grove, 
La.,  noted,  94, 1474. 

Drift,  caving,  and  sliding  banks,   and  rapid 

growth  of  vegetation  constantly  adding  new  obstr., 
ecoming  greater  in  quantity  and  more  difScult  to 
move  each  year,  98, 1613. 

PLANS. 

By  A.  H.  Blaisdell,  removal  of  obstr.,  $34,716, 
73,  383,  385,  386. 

By  M.  L.  Lum,  removal  of  obstr.,  $23,005,  79, 
1003. 

Capt.  Bergland,  1885,  est.  $20,000  as  cost  of  re- 
moval of  obstr.  for  navigation  7  montlis  in  the 
year,  85, 1549. 

PEIVATB  (STATE)  WOBK.    (See  Legal  pro- 
ceedings.) 

Imp.  of  R.  by  Louisiana  in  cutting  trees  and  re- 
moving snags,  73,  385;  79, 1002. 
Early  imp.  by  State,  79, 1000. 

PBOJECTS. 

By  Maj.  Benyaurd,  1880,  imp.  of  bayou,  Baxter 
Station  to  mouth,  213  m.,  by  removal  of  trees,  logs, 
and  snags;  est.,  $26,862,  81, 1455. 

No  permanent  imp.  feasible,  86,  235. 

Condensed  history  of  work,  96, 1601. 

In  1897  Maj.  Willard  est.  $2,500  per  year  to  main- 
tain unobstr.  navigation  at  stages  when  steam- 
boats could  run,  97, 1917;  03, 1615. 

STJRVETS. 

Au.  act  Mar.  3,  1871,  71,  59;  made  under  direc- 
tion of  Lt.  Col.  Raynolds,  by  A.  H.  Blaisdell, 
C.E.    R.,  73,383. 

Au.  act  lime  18,  1878,  79,  118j  made  under  di- 
rection of  Maj.  Benyaurd,  by  M.  L.  Lum.  R.,  79, 
997. 

Preceding  ex.  and  sur.,  81, 1454. 

Ex.,  1884,  86, 1601. 

Ex.,  head  of  navigation  to  Lincoln  Co.  line,  au. 
act  July  5,  1884;  made,  1885,  by  Capt.  Bergland 
(B.uni&v.),;85,1519., 

Sur.  of  the  bayou  in  connection  with  Ouachita 
R.,  96, 1604. 

List  of  Cong,  docs.,  etc.,  containing  ex.,  sur., 
etc.,  13, 763. 
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APPBOFKIATIONS. 

1880,  $7,500,  80, 1326. 

1881,  S,000,  81, 151S. 

1882,  4,000,83,1586. 
S,000,  86, 1599. 
S,400,  10,1749. 

^}ia,2075. 

Total,  30,400   (less  $208.33  repaid  to  Treas., 
$30,191.67,  13,  2075). 

COMMEBCE. 

Benefit  of  proposed  imp.,  79, 1006. 
C.  influenced  by  imp.,  80, 1326. 
C.  does  not  justify  lurther  app.,  84,  1404;  86, 
1388;  87, 1506, 1546. 
Description  of;  small,  93,  2122. 

ENGIIVEEBS. 

Chief  o(  Engineers.  B.,  78,  88;  79,  118;  80, 
156;  81,  218;  83,  216;  83,  224;  84,  231;  85,  250; 
86,  243;  87,  204,  210;  93,  279;  10,  616;  11,  630; 
13, 761. 


SALINE  RIVER,  ARK. 


In  cbarge: 

Capt.  W.  H.  H.  Benyaurd,  1878-81;  78,  f 


79, 1003;  (Mai.)  80, 1325;  81, 1435. 

Capt.  T.  H.  Handbury,  1881-84.  B.,  81,  1515; 
83, 1585;  83, 1174. 

Mai.  M.B.Adams,  1884-85.    B.,  84, 1404. 

Capt.  H.  S.  Taber,  1885-93.  B.,  85,  1598;  86, 
1387;  87, 1506, 1546;  93,  2122. 

Capt.  C.  L.  Potter,  1902.    E.,  03, 1436. 

Maj.  M.  L.  Walker,  1910-11.    B.,  10, 1748. 

Capt.  C.  S.  Smith,  11,  622. 

Capt.  J.  A.  Woodruff,  1911-.  B.,  11, 1860;  (Maj.) 
13,  2074. 

Assistants: 

Z.  Harrison.  E.,  79, 1004. 
E.C.Wiley.  B.,  85, 1599. 
H.  M.  Marshall.    E.,  03, 1437. 

OBSTBUCTIONS. 

Complaints  of  jams  in  B.,  due  to  drift;  removed, 
13, 2075. 

OFEBATIONS. 

1880-81.    Bemoyal  of  logs  and  snags,  81, 1435. 


1881-83.  466  snags,  1,300  logs,  and  5,633  trees 
removed,  83, 1585. 

1883-83.  3,772  trees,  554  snags,  a  dam,  a  raft, 
and  drift-piles  removed,  83, 1174. 

1884-85.  1,200  snags,  3,985  trees,  and  1,463 
logs  removed  from  ohan.,  85, 1596. 

1910-11.  Trees  cut  and  logs  and  snags  re- 
moved, 11, 1860. 

1911-13.    Bemoving  obstr.,  13,  2075. 

PHYSICAL  CHAEACTEEISTICS. 

General,  79, 1004;  93,  2123. 
List  of  shoals,  79, 1005. 
Description  of  the  adjacent  country,  79, 1005. 
Obstr.,  snags,  and  leaning  trees,  79,  1005;  93, 
2123. 

PLAN. 

By  Z.  Harrison,  removing  snags  and  leaning 
trees  with  a  snag  boat;  est.,  $30,151,  79, 1006. 

PBIVATE  WOEK. 

Leaning  trees  and  the  more  dangerous  snags  re- 
moved by  private  contractors,  79, 1005. 

PEOJECTS. 

By  Maj.  Benyaurd,  1879,  removing  snags,  logs, 
trees,  and  similar  obstr.;  est.,  $30,151,  79, 1006;  80, 
1325. 

Further  app.  not  recom.,  86, 1388;  87, 1547. 

Act  June  25, 1910,  au.  removing  snags,  logs;  trees 
etc.;  est.,  $5,400,  10, 1749. 

SUE  VETS. 

By  Z.  Harrison,  ex.,  1878-79  (see  Plan).  B_ 
79  1004. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Taber,  87,  1546.  Capt.  Taber  E.  further  sur.  or 
imp.  as  unnecessary,  87, 1546. 

Ex.  au.  act  July  13,  1892;  B.  submitted  by  Capt. 
Taber,  1893  (D.  B.'s  E.  fav.  to  snag  removal,  but 
C.  of  E.'s  B.  unfav.),  93, 2122. 

Au.  act  Aug.  18, 1894,  included  in  sur.  of  Ouachita 
and  Black  Bs.  and  tributaries.  B.  by  Capt.  Potter, 
Feb.  22, 1902,1 03, 1436. 

Pre.  ex.,  with  plan  and  est.  of  cost,  tor  imp.  of 
B.  from  mouth,  n.  to  Turtle  Bar,  au.  act  Mar.  2, 
1907.  B.  by  Capt.  Connor,  1907  and  1908;  est., 
$5,400,2  09,  547. 
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APPEOPEIATIONS. 

1871,  $10,000,71,350, 

1872,  10,000,73,53. 


LITTLE  MISSOURI  RIVER,  ARK. 

OPEBATIONS. 


Total,    20,000 

COiaMEBCE. 

Cotton  products  tributary  to  B.,  71, 346,  348,  349. 
DifBcuIties  of  transportation  and  high  tariffs,  71, 
349. 
Duration  of  season  of  navigation,  71,  348. 
BB.  connections,  73,  464. 


ENGINEEBS. 

Cliiet  ol  Engineers. 
53;  73, 55. 


E.,  70, 31, 66;  71,69;  73, 


In  cbarge: 

)1.  W. 
349;  73,  344 


Lt.  Col.'W.  F.  Baynolds,  1870-73.    B.,  71,  346, 

?;  73,  344. 

Col.  J.  H.  Simpson,  1873.    E.,  73,  461. 

Assistant.    J.  Straszer.    B.,  71,  349;  73,  462. 


1870-71.  Bemoval  of  obstr.  in  prograss,  71, 
360. 

1871-73.  Most  serious  obstr.  removed,  by 
means  of  a  snag  boat,  from  Junction  with  the 
Ouachita  to  mouth  of  Antoine  Creek,  73, 63,  344. 

1873-73.  Bemoval  of  453  snags,  647  snags  cut 
off  below  1.  w.,  and  9,496  drift  trees  removed;  163 
bowlders  removed  from  riapids;  completion  of 
proj.,  73,  55,  462,  463. 

PHTSICAL  CHAEACTEEISTICS. 

Descriptions,  71, 346-349;  73,  463. 
List  of  obstr.,  71,  347. 

PEOOfECTS. 

.    By  Lt.  Col.  Baynolds,  removal  of  obstr.  and 
imp.  of  Chan.;  est.,  $23,000,  71,  346,  348.       * 

SUE  VET. 

By  J.  Straszer,  1870,  70,  e 


i;  71,  59,  347. 


*  Allotment. 


1 H.  D.  448, 57th,  1st. 


'  H.  D.  1212,  60th,  1st. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  J 
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X-40    D'ABBONNE  AND  CORNET  (Coraay  or  Cornle  Eiver) 

BAYOUS,  LA. 


APPBOPaiATIONS. 

1884, 

'$5,000,85,1506. 

1886, 

»  2,000,  86,  1357. 

1888, 

>  2,000,  88,  1350. 

1890, 

I  2,000,  90, 1880. 

1892, 

4,000,  93,  1609. 

1804, 

3,000,  95, 1916. 

1902, 

*2,600,O3,1381. 

1905, 

s*  1,600,  06,  1540. 

1907, 

*2,000,O7,1505. 

1909, 

*2,000,  09, 1662. 

1910, 

*2,500,  10, 1713. 

1911, 

3  *  1,000,  11,  635, 1863. 

1912, 

*3,000,  13,  768,  2078. 

Total,      32, 600, 13, 768, 2078. 

COMMERCE. 

Navigation  stages  frequently  not  coincident  witli 
needs  of  transportation,  04,  391. 

Tlie  average  tonnage  (cotton,  cotton  seed,  etc., 
and  return  freights  of  plantation  supplies),  1903  to 
1911,  about  16,160 1.,  13,  768. 

CONTRACT. 

1885.  Emmlck  &  Felth,  removing  obstr., 
S197.S0perm.,  85, 1506. 

ENGINEEBS. 

Cblef  ot  En^neers.  B.,  84,  227;  85,  236;  86, 
232;  87,  195,  203;  88,  178;  89,  209;  90,  189;  91, 
240;  93,  1609;  93,  261;  94,  242;  95,  271;  03,  347, 
350,  354,  1435;  03,  368;  04,  389;  05,  405;  06,  439; 
07,  463:  08,  492;  09,  519;  10,  586;  11,  634;  13, 
767. 

In  cliarge: 

Capt.  A.ll.  MiUer,  1884.    B.,  84, 1372, 1376. 

Gapt.  E.  Bergland,  1884-86.  B.,  85,  1505;  86, 
1356. 

Capt.  J.  H.  Willard,  1886-95.  B.,  87, 1458, 1489; 
88,  1349;  89,  1599;  90,  1879;  91,  1980;  93,  1609; 
93,  2009;  94, 1468;  95, 1914. 

Capt.  Chas.  S.  Bromwell,  1903.    B.,  03, 1379. 

lit.  Col.  H.  M.  Adams;  1904.    B.,  04, 2043. 

Capt.  G.  M.  Hoffman,  1905-07.  B.,  05,  1538; 
06, 1368;  07,  1501. 

Capt.  Clarke  S.  Smith,  1908-10.  B.,  08,  1573; 
09, 1560;  10, 1711. 

Capt.  J.  A.  Woodruff,  1911-.  E»  11, 1862;  (Mai.) 
13, 2077. 

Assistants: 

T.  M.  FarreU.    B.,  84, 1372. 
F.  S.  Burrows.    B.,  84, 1376. 
J.  B.  Vaughan.    B.,  95, 1915. 
H.  M.  MarshaU.    B.,  03,  1437; 
2049;  05, 1543. 


OT^; 


384;  04, 


OBSTRUCTIONS. 

Underwriters  concerned  notified  and  ordered  to 
remove  a  wreck,  95, 19X6. 

OFEBATIONS. 

1884-85.  Obstr.  removed  from  23  m.  of  chan., 
85,1506. 

1886-87.  Obstr.  removed  from  17  m.,  87, 
1458. 

1887-88.  3,036  leaning  trees  and  shore  snags 
cut,  243  logs  removed  from  the  chan.,  and  12,880 
s.  J.  brush  and  willows  cut,  88, 1350. 

1888-89.  1,185  snags  removed  from  chan., 
3,540  trees  cat  and  topped,  and  3,746  s.  7.  brush 
cleared  from  banks,  89, 1599. 


1889-90.  600  logs  and  snags  removed  from  the 
chan.,  11,600  trees  cut  and  topped  on  the  banks, 
and  425  s.  j.  brush  cut,  90, 1880. 

1890-91.  53  snags  cleared  from  the  chan.;  665 
shore  snags  and  logs  cut;  662  trees  cleared  from  the 
banks,  91, 1981. 

1891-93.  2,138  snags  and  stumps  cleared; 
4,200  shore  snags  and  logs  removed;  12,450  s.  y. 
brush  and  willows  out;  7  wrecks  removed,  93, 
1609. 

1893-94.  Wrecks  removed  and  about  10,000 
snags  and  other  obstr.  removed  from  Bayou  Comey. 
About  9,000  snags,  etc.,  removed  from  other  parts, 
and  3,725  s.  y.  brush  and  willows  cut,  94, 1470. 

1903-03.  2,267  snags,  logs,  etc.,  removed,  7 
jams  broken  up,  and  4,889  s.  y.  willowy  and  brush 
cut,  03, 1380. 

190^^)5.  549  snags,  logs,  stumps,  and  trees 
removed  or  destroyed,  6,484  s.  y.  willows  and  brush 
cut,  05, 1539. 

1906-07.  1,166  snags,  stumps,  and  logs  re- 
moved or  destroyed,  640  trees  felled,  86  fallen  trees 
cut  up,  and  5,526  s.  y.  willows  and  brush  out,  07, 
1505. 

1907-08.  2,772  snags,  logs,  and  stumps  re- 
moved or  destroyed,  2  jams  broken  up  and  de- 
stroyed, 677  trees  felled  and  cut  up,  8  trees  girdled, 
22,340  s.  y.  willows  and  brush  cut,  and  1  wreck 
removed,  08, 1575. 

1910-11.  4,801  snags  and  other  obstr.  re- 
moved, and  2,200  sq.  yds.  willows  and  brush  out 
from  head  to  mouth  ot  bayou,  11, 1862. 

1911-13.  1,016  snags  and  other  obstr.  re- 
moved, and  2,755  sq.  yds.  willows  and  brush  cut, 
13,  2077. 

PHYSICAL  CHABACTEEISTICS. 

Description  of  bayou,  84, 1372, 1377;  95, 1916. 

Comey  E.,  87, 1489. 

Bayou  D'Arbonne  is  a  combination  of  branches, 
flowsse.  and  enters  Ouachita  R.  6  m.  above  Monroe, 
ta.  It  ib  37.7  m.  long.  Bayou  Comey  is  a  small 
creek,  flows  se.  from  Claiborne  Parish,  La.  It  is 
76  m.  1.  Little  D'Arbonne,  the  south  branch,  is 
about  56  m.  1.,  13,  767. 

PEOJECTS. 

By  Maj.  Miller,  1883,  removing  logs,  snags,  and 
similar  obstr.  from  the  bayou  moulli  to  Stein  Blufl, 
42  m.;  est.,  116,000,  84, 1376;  85, 1506. 

Capt.  Willard,  1893,  est.  S6,000  to  complete  the 
work,  the  act  of  1892  having  extended  the  imp. 
above  Stein  Blufl  to  head  of  navigation  at  Cobb 
Landing,  93, 2010.  Act  of  1894  au.  $1,000  should 
be  spent  removing  obstr.  from  Little  D'Arbonne, 
13,  767. 

Capt.  Bromwell  est.,  1903,  it  would  cost  $1,000 
an.  to  maintain  chan.,  03, 1379. 

App.  for  Bayou  Bartholomew,  Boeuf  E.,  Tensas 
E.,  and  Bayou  Macon  and  Bayous  D'Arbonne  and 
Comey  combined,  act  1902,  0.3,  368. 

Existing  proj.,  1912,  for  maiuten.  below  Cobb 
Landing;  est.,  $2,000  an.,  13,  767. 

SUB  VETS. 

Au.  act  Aug.  2,  1882;  made  by  Maj.  Miller,  84, 
1372,1376,1380. 

Ex.  (Comey  E.)  an.  act  Aug.  5,  1886;  made, 
1887,  by  Capt.  Willard  (B.  unfav.),  87, 1489. 

Ex.  of  the  bayou  and  its  branches  made,  1895. 
by  Capt.  Willard,  95, 1915.  ^ 

Of  Ouachita  and  Black  Es.  and  several  tribu- 
taries, incl.  Bayou  D'Arbonne,  au.  act  Aug.  18, 
1894;  made,  1902,  by  Capt.  Potter,'  03, 1435. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  767. 


*  Allotment. 

>  D'Arbonne  Bayou. 

<  $400  of  this  amount  trans,  to  Tensas  E.  and  Bayou  Macon,  1906. 

•  Trans,  from  allotment  for  Bayou  Bartholomew  for  removing  obstr.  in  the  Little  D'ArbMme  Branch. 
«  H.  D.  448, 67th,  1st.    - 
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X-43 


LITTLE  RIVER,  LA. 


APPROPBIATION. 

1888,  $2,500,  89, 1601. 

COMMEB.CE. 

Description  of,  not  large,  95, 1987. 

ENGINEERS. 

Chiel  of  Engineers.  B.,  87,  203;  88, 179;  89, 
210;  90, 189;  98, 279. 

In  charge.  Capt.  J.  H.  Willard,  1887-95.  B., 
87, 1498;  89, 1600;  90, 1881;  95, 1984. 

Assistant.    W.  Becicer.    B.,  95, 1983. 

OPEBATIONS. 

1887-89.  2,645  logs  and  snags  removed  from 
the  cban.,  and  4,300  trees  and  stumps  removed 
from  tlie  banks,  89, 1601. 

1889-90.  120  snags  removed  from  the  chan. 
and  515  trees  from  the  honlss,  completing  the  proj., 
90, 1881, 1882. 


PHTSICAL  CHABACTEBISTICS. 

Description,  87, 1498;  95, 1985. 

Formed  by  Bayous  Castor  and  Dugdemona,  and 
leaches  Ouachita  B.  through  Catahoula  Fiairie, 
which  becomes  a  lake  in  n.  w.  A  tributary  of 
Black  B.,  95, 1985. 

PBOXECTS. 

By  Capt.  Willard,  1887,  clearing  obsti.  from 
Catahoula  Lake  to  Trinity,  25±  m.;  est.,  S2,500, 
87, 1499;  89, 1600.    Completed  in  1890,  90, 1881. 

SUB  VETS. 

'Ex.  au.  act  Aug.  S,  1886;  made,  1887,  by  Capt. 
Willard,  87, 1498. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Willard, 
1895  (B.  fav.  to  removal  of  snags),  95, 1984. 


X-43 


CASTOR  BAYOU,  LA. 


COMMEBCE. 

Description  of,  95, 1965. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  91,  249;  95, 279. 

In  charge.    Capt.  J.  H.  Willard,  1891-95. 
91,  2028;  95,  1962. 

Assistant.    B.  S.  Buck.    B.,  91,  2029. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  91,  2029;  95, 1963, 1964. 


B., 


Chief  function  of  the  stream  to  drain  the  neigh- 
boring country,  95, 1963, 1964. 

SUB  VETS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Capt. 
Willard  (E.  unfav.),  91,  2028. 

Ex.  au.  act  Aug.  17, 1894;  B.  (unfav.)  submitted 
by  Capt.  Willard,  1805,  96, 1962. 


X-44 


DUGDEMONA  RIVER  OR  BAYOU,  LA. 


COMMERCE. 

Description  of:  Unimportant,  95, 1961, 1962. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  87,  203;  95,  279. 
In  charge.    Capt.  J.  H.  WiUard,  1887-95.    B., 
87, 1489;  95, 1961. 

PHTSICAIi  CHABACTEBISTICS. 

Description  of:  A  tortuous  creek  uniting  with 
Bayou  Castor  to  form  Little  E.,  95, 1962. 


FLANS. 

Capt.  Willard,  1887,  reported  that  any  imp. 
would  be  unadvisable  and  not  a  public  necessity, 
87, 1489. 

SUBVBTS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Willard  (see  Plans),  87, 1489. 

Ex.  au.  act  Aug.  17,  1894;  B.  made  by  Capt. 
Willard,  1895  (unfav.),  95, 1961. 


X-46     LOGGY    BAYOU,    LAKE    BISTENAU,     AND    LAKE 

DORCHEAT,  LA. 


APPBOPBIATION. 

1884,  J5,000,  85, 1497. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  84,  227;  85, 233; 
23Q;  87, 196. 

In  charge: 

Capt.  A.  M.  MiUer.    B.,  84, 1363. 
Capt.  E.  Bergland,  1884-86.    B.,  85,  1496; 
1350. 
Capt.  J.  H.  Willard,  1886-87.    E.,  87, 1454. 

Assistant.    F.  C.  Montgomery.    B.,  84, 13f 


OPEBATIONS. 

1884-85.  Bemoval  of  obstr.  from  Uurrells  Ft., 
on  the  Dorcheat,  to  the  mouth  of  Loggy  Bayou, 
85, 1496. 

86,      PBOJECTS. 

From  the  ex.  made  in  1882  it  was  est.  that  the 
cost  of  removing  obstr.  to  increase  the  season  of 
navigation  2  months^  would  cost  tl9,338,  84, 1366; 
86,       85, 1496. 

SUB  VET. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Miller 
8.  (B.  unfav.;  see  Frojects),  84, 1363. 


rSee  pp.  14-22  fori 
Lezplanatlons,  etc.J 
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X-48 

ENGINEERS. 


DOKCHEAT  BAYOU,  LA. 


Chief  of  Englneeis.   R.,  89, 217. 

In  charge.    Capt.  J.  H.  WJllard.    R.,  89, 1630. 

Assistant.    H.  M.  Maisliall.    R.,  89, 1630. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89, 1630. 


StIRVET. 

Ex.  au.  act  Aug.  11,  1881;  made,  1889,  by  Capt. 
Willard  (R.  unfav.),  89, 1630. 


X-49 


PI£RBE  BAYOU,  LA. 


APPROPRIATION. 

1884,  $8,600,  85,  232  (sur.). 
Act  July  5,  1886,  provided  for  completing  sur., 
86,  229,  459. 

ENGINEERS. 

Chief  of  Engineers.    R.,  83,  213;  84,  221.  227; 
85,  232;  86,  229;  87, 194;  88, 171. 

In  charge: 

Capt.  A.  M.  MiUer,  1883.    R.,  83, 1139. 
Capt.  E.  Bergland,  1885-86.    R.,  8S,  1487;  86, 
1343. 
Capt.  J.  H.  Willard,  1886-87.    R.,  87. 1453 
Capt.  W.  L.  Fisk,  1888.    R.,  88, 1268. 

Assistants: 

J.  Birney.    B.,  83, 1139. 

H.Vance.    R.,  85, 1491. 


OPERATIONS. 

1887-88.    84  snags  and  65  : 
moved  from  chan.,  88, 1258. 


and  trees  re- 


PHTSICAL  CHARACTERISTICS. 

Description  of,  bayou,  85,  1478,  1491;  86,  1343; 
88, 1269. 
Description  of  raft,  86, 1488. 

PLANS. 

History  of  previous  plans,  85, 1489. 
By  Capt.  Miller,  1883,  for  removing  raft  from 
Bayou  Pierre;  est.,  $100,000,  83, 1139. 

PROJECTS. 

By  Maj.  Heuer,  for  imp.  bayou  to  a  point  16  m. 
above  its  mouth  by  removing  logs,  snags,  and  trees; 
est.,  $20,000,  85,  1444.  Froj.  completed  in  1886, 
87, 1382. 

SURVEYS. 

Ex.  by  Capt.  Miller,  1883,  83, 1139. 

Sur.  au.  act  July  5,  1884;  made  by  Capt.  Berg- 
land, 85, 1487;  86, 1343;  87,  1453. 

Maps.  Ked  K.  m  vicinity  of  Bayou  Pierre,  85, 
1490. 


X-50 


CANE  BIYEB,  LA. 


APPROFRIATIOJVS. 

1884,     $2,500,85,1496. 
1909,     *2,000,  09, 1664. 

Total,    4,500,09,1554. 

ENGINEERS. 

Chief  of  Engineers.  R.,  81,  227;  8S,  233;  86, 
230;  87, 194;  91,  249,  2022;  09,  514;  10, 581. 

In  charge: 

Capt.  A.  M.  Miller,  1882-85.    R.,  84, 1366. 

Capt.  E.  Bergland,  1885-86.  R.,  85,  14S5;  86, 
1349. 

Capt.  J.  H.  Willard,  1886-91.  R.,  87, 1452;  91, 
2022. 

Capt.  Clarke  S.  Smith,  1909-10.  R.,  09,  1563; 
10, 1699. 

Assistant.    F.  G.  Montgomery.    R.,  84, 1367. 

OPERATIONS. 

1884-85.  2,604  shore  and  chan.  snags  removed, 
4,517  trees  and  stumps  cut,  and  1,260  c.  y.  r.  blasted, 
85, 14^6. 


1908-09.  9,054  snags,  stumps,  logs,  trees,  and 
other  obstr.  removed,  placing  stream  in  navigable 
condition;  no  further  work  contemplated,  as 
stream  is  not  considered  worthy  of  continuous 
imp.,  09, 1553. 

PHYSICAL  CHARACTERISTICS. 

Described,  84, 1367. 

PROJECTS. 

By  Capt.  Miller,  1882,  removing  obstr.,  head  to 
mouth,  to  allow  navigation  6  months  in  the  year. 
Est.,  $7,665,  84, 1368;  87, 1452. 

Section  5,  act  Mar.  3,  1905,  declared  this  E.  to 
be  not  a  navigable  water  of  the  U.S.;  section  re- 
pealed, act  June  26, 1906,  09,  614. 

SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  Capt. 
Miller,  84, 1366. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Willard  (R.  unfav.  to  slack-water  imp.),  91,  2022. 


*  Allotment. 
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War  Department 


Corps  of  En.4iiiegr5 .  U.  5.  Army. 


OzarK 


INDEX  MAP 
RIVER  AND  HARBOR  W0RK5 

Lillle  RocK,ArK.Di6trict 

(West  half) 

1312. 
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V/ar  Department' 


Corps  of  Engineers ,  U.  S.  Army.' 


BismarcK 


M    I     5     3    O   U     R      I 


RIVER  AND  HARBOR  WORKS 

Liltle  Roc K,ArK.  District 

(East   half; 

1912. 


30462°— H.  Doc.  740,  63-2 52 
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Y.— LITTLE  ROCK,  ARK.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Bankers'  Trust  Bldg.,  Little  Rock,  Ark. 

This  district  is  on  the  ymsx  side  of  the  Mississippi  Biver,  and  extends  along  its  bank  from  below 
Arkansas  to  almost  opposite  Cairo,  111. 


Y  1  Mississippi  B.    (See  HH,  p.  1067.) 

T    2  Arkansas  B.,  Ark.,  Okla.,  and  Kans. 

(1) 

T  3  Bayou  Meto,  Aik.  (3) 

T  4  Cadron  Cr.,  Ark.  (2) 

T  5  UUnols  Cr.,  Ark.  (S) 

T  6  Big  PIney  Cr.,  Ark.  (S) 

T  7  Mulberry  Cr.,  Ark.  (») 

T  8  IlUnols  K.,  Okla.  and  Ark.  (3) 

T  9  Neosbo  (Grand)  B.,  Okla.  and  Kans. 

(») 
T  10  Elk  B.,  Okla.  and  Mo.  (9) 
Til  Spring  B.,  Okla.,  Kans.,  and  Mo.  (9) 

Y  12  Verdigris  B.,  Okla.  and  Kans.  (2) 

T  13  Little  Verdigris  B.,  Okla.  and  Kans. 

(IS) 
T  14  Bird  Cr.,  Okla.  (12) 
T  15  Uttle  Arkansas  B.,  Kans.  (2) 
T  16  Salt  Fork,  Okla.  (2) 
T  17  Cimarron  B.,  Okla.  (2) 
r  18  Canadian  B.,  Okla.  (2) 
T  19  Nortb  Fork,  Okla.  (18) 
T  20  Poteau  B.,  Okla.  and  Ark.  (2) 
T  21  Petit  Jean  B.,  Ark.  (2) 
T  22  Fonrche  La  Fave,  Ark.  (2) 

List  now  leaves  Arkansas  I^.;  moves  up- 
stream of  Miss.  E.  to— 
T  23  White  B.,  Ark.  and  Mo.  (1) 
T  24  Big  Cr.,  Ark.  (23) 
T  25  Cacbe  B.,  Ark.  (23) 

Y  26  Bayou  Devlew,  Ark.  (25) 


T27 
Y28 
Y29 
Y30 
Y31 
Y32 
Y33 
Y34 
T36 
Y36 
Y37 
T38 
Y39 
Y40 
Y41 
Y42 
Y43 
Y44 
Y45 
Y46 


Y47 
Y48 
T49 
Y50 
T51 
Y52 
Y63 
T54 
Y55 


Culotcbes  B.,  Ark.  (25) 

Black  B.,  Ark.  and  Mo.  (23) 

Current  B.,  Ark.  and  Mo.  (28) 

Little  Black  B.,  Ark.  and  Mo.  (29) 

Jacks  Fork,  Mo.  (29) 

Fourche  Dumas,  Ark.  and  Mo.  (28) 

Spring  B.,  Ark.  and  Mo.  (28) 

Eleven  Points  B.,  Ark.  and  Mo.  (33) 

Strawberry  B.,  Ark.  (28) 

North  Fork,  Ark.  and  Mo.  (23) 

Bonnets  Bayou,  Ark.  and  Mo.  (36) 

Bryants  Cr.,  Mo.  (36) 

Little  North  Fork,  Ark.  and  Mo.  (23) 

Beaver  Cr.,  Mo.  (23) 

James  Fork,  Mo.  (23) 

Kings  B.,  Ark.  and  Mo.  (23) 

Crooked  Cr.,  Ark.  (23) 

Buttalo  Fork,  Ark.  (23) 

Little  Bed  B.,  Ark.  (23) 

La  Grue  B.,  Ark.  (23) 

List  now  leaves  White  H.  (23);  moves  up- 
stream of  Miss.  E.  to- 
st. Francis  B.,  Ark.  (1) 
Baft  Bayou,  Ark.  (47) 
Alligator  Bayou,  Ark.  (47) 
Blackflsh  Bayou,  Ark.  (47) 
Tyronza  B.,  Ark.  (47) 
Little  B.,  Ark.  and  Mo.  (47) 
Bagvrell  Lake,  Ark.  (47) 
St.  Francis  B.,  Ark.  (47) 
L' Anguine  B.,  Ark.  (47) 


Y-3         ARKANSAS  RIVER,  ARK.,  OKLA.,  AND  KANS. 


Part. 

Title. 

Period. 

Part. 

Title. 

Period. 

a 

Arkansas  R.,  summary  of  com- 
merce, phy.  char.,  and  project. 

g 

h 

i 

i 

Arkansas  E.,  removing  obstruo- 

188(>-1901 

b 

1832-1912 

1880-1912 

c 

List  of  special  points,  mouth  to 

Arkansas  E.,   Little  Eook  to 

1885-1887 

d 

1877-1887 
1888-1900 
1901-1912 

1885-1887 

e 

do 

Arkansas  E .,  Crawford  Co 

1912 

f 

do 
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Part  (a),  Y-3-  General  Data — Arkansas  River,  Ark.,  Okla.,  and 

Eans. 


COMMERCE. 

Traffic,  1900,  75,000±  t.;  1905,  86,0fl0±  t.;  1911, 
81,000 1.,  13, 785. 

No  apparent  eflect  b^  B.  on  traffic  rates.  B. 
not  taken  Into  consideration  by  railway  commission 
ol  contiguous  State,  in  fixing  rail  rates,  wbich  fact 
applies  also  to  all  rivers  in  Ark.,  13,  785. 

PHTSICAI,  CHAKACTERISTICS. 

Bises  in  central  Colorado  and  empties  into  Miss. 
B.  at  se.  cor.  of  Arkansas.    1,460  m.  1.— 350  in  Colo., 


400  in  Kans.,  340  in  Okla.,  and  370  in  Ark.  Orig. 
condition,  obstruc.  by  shifting  sand  bars  and 
numerous  snags  in  the  lower  reaches,  and  by  gravel 
and  rock  shoals,  and  snags  in  upper  reaches.  Navi- 
gation during  1.  w.  impossible,  13,  785. 

PROJECT. 

The  general  proj.  covers  navigable  portion— 
from  mouth  to  mouth  of  Neosho  (Grand  E.),  461 
m.,  13, 785. 


Part  (b),  Y-2        Arkansas  River — Appropriations.' 


GENERAL  IMPROVEMENTS. 


1832, 

$14,962.00, 

08, 

,  1590. 

183S; 

40,000.00, 

08, 

1590. 

1837, 

25,000.00, 

08, 

1590. 

1838, 

38,884.34, 

08, 

1590. 

1842-44, 

80,000.00  (es 

t  i  m  ate). 

08, 1590. 

1852, 

39,730.63, 

08, 

1590. 

1866-78, 

344,831.59, 

77 
92; 

,  80;  78, 
08, 1690. 

1886, 

54,000.00, 

87, 

1510. 

1888, 

150,000.00, 

88, 

1385. 

1890, 

180,000.00, 

90, 

1939. 

1892, 

250,000.00, 

93, 

1680. 

1904,    1 

*501.  41, 

05, 

1667. 

*20,000.00, 

04, 

2099. 

1905, 

35,000.00, 

05, 

1567. 

1907, 

35,000.00, 

07, 

1519. 

1909, 

35,000.00, 

09, 

1578. 

1912, 

30,000.00, 

13, 

2091. 

$1,372,909:87 

FORT  SMITH,  ARK. 

1876, 

2  $10, 000. 00, 

77, 

80. 

1878, 

3  10,000.00, 

78,82. 

1884, 

5,000.00, 

85, 

1563. 

1886, 

13,000.00, 

87, 

205. 

$38,000.00 

FORT  SMITH  TO  WICHITA,  KANS. 

1879, 

$20,000.00, 

79, 

125. 

1880, 

15,000.00, 

80, 

1467. 

1881, 

24,000.00, 

8i; 

1510. 

1882, 

20,000.00, 

83, 

1169. 

$79,000.00 

OBSTRUCTION  REMOVAL— SNAG  BOAT. 

(See  also  Gen.  imp.) 

*1879, 

$30,000.00, 

08, 

1590. 

n880, 

35,000.00, 

08, 

1590. 

nssi. 

25,000.00, 

81, 

1501. 

n882. 

35,000.00, 

83, 

1574. 

1884, 

36,000.00, 

84, 

228. 

1886, 

19,875.00, 

86, 

1373. 

1888, 

25,000.00, 

88, 

1380. 

1890, 

20,W)0.00, 

90, 

1931. 

1892, 

20,000.00, 

93, 

1675. 

1894, 

20,000.00, 

95, 

1998. 

1896, 

20,000.00, 

96, 

1651. 

1899, 

20,000.00, 

99, 

2032. 

$305,875.00 

PINE   BLUFF,   ARK.    (See   Gen. 
Blufl,  etc.) 

imp.,   Pine 

1880,  $25,000.00,80,1467. 

1881,  23,000.00,81,1503. 

1882,  20, 000.  00,  83, 1576. 
1884,          55,500.00,84,229. 
1886,            8,000.00,86,1376. 

1907,  74,200.00,13,1883. 

1908,  *17,957.00,  11,1883. 

1909,  97, 200. 00,  09, 1584. 
1912,        *25,000. 00,  13,2091. 

$345,857.00 

LITTLE  ROCK  TO  MOUTH. 

1884,        $19,000.00,85,1603. 

GENERAL  IMPROVEMENTS,  OBSTRUC- 
TIONS REMOVED— SNAG  BOATS. 

1894,  $250, 000. 00,  95,  2011. 
1896,  100, 000. 00,  96, 1666. 
1899,  100, 000. 00,  99,  2034. 
1902,         110, 000. 00,  03,  1574. 


RED  FORK. 

1900,   *$10,000.00,  01,  2104. 
1905,    30, 000. 00,  06,  1567. 


$560,000.00 


$40,000.00 


$51,000.00 


GENERAL     IMPROVEMENTS,     INCLUD- 
ING PINE  BLUFF. 

1910,         $51,000.00,  10, 1731. 

DREDGE  PLANT. 

1910,  $375, 000. 00, 10,  1733. 

$375, 000. 00 

GENERAL         IMPROVEMENTS,         PINE 
BLUFF— DREDGE  PLANT. 

1911,  $62,500.00,11,1881. 

$62,500.00 

VICINITY  OF  CRAWFORD  CO.  LEVEE. 

1912,  $30,000.00,13,2093. 

$30,000.00 

Grand  total s$3, 279, 141. 87 


*  Allotment. 

1  The  titles  of  app.  and  of  parts  under  which  history  of  imp.  is  gathered,  do  not  agree  because  of  the  ever 
shifting  restrictions  of  the  app.  acts.  For  the  same  reason,  the  classification  of  app.  in  the  above  table  can 
not  be  made  precise.  The  references  given  above  constitute  oiDclal  au.  for  the  interpretation  of  the  classifi- 
cation. 

', '  See  p.  1090. 

*  ProbaBly  included  in  Table  8,  p.  1091. 

»  $114.57  (sales,  etc.)  addl.  makes  $3,279,256.44  given,  11, 1883;  13,  2091,  2093,  2094.  See  also  footnotes 
2,  3,  4. 
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Part  (c),  Y-3 


Arkansas   River— Special  Points,  Moutli  to 
Headwaters. 


Miss.  B.,  Aik. 
Red  Fork,  Aik. 
Fine  Bluff,  Ark. 
Little  Bock,  ATk. 
Dardanelle,  Ark. 
Ozark,  Ark. 
Crawford  Co.,  Ark. 
Van  Buren,  Ark. 
Ft.  Smith,  Ark. 


Web1)ers  Falls,  Okla. 
Grand  (Neosbo)  B.,  Okla. 
Ft.  Gibson,  Okla. 
'  Tulsa,  Okla. 
Wichita,  Kans. 
Hutchinson,  Kans. 
Great  Bend,  Kans. 
Hamburg,  Kans. 
Dodge  City,  Kans. 


Part  (d),  Y-3 


Arkansas  River. 


APPBOPBIATIONS.    [See  part  (b).) 

COMMEBCB. 

Important,  78,  658;  79, 126. 

DEFENSE. 

Forts  Gibson,  Ind.  T.,  and  Smith,  Ark.,  in 
vicinity,  77,  501;  78,  658;  79, 1081, 1082. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  77,  80;  78,  92,  93; 
79,  125,  126,  127;  80,  168;  81,  215;  83,  213;  83, 
221;  84,  229,  232;  86,  245,  251;  86,  244;  87,  205, 
1622. 

Boards.  Convened,  New  Yorlt,  Mar.,  1887,  to 
consider  imp.  of  Arkansas  B.  B.,  87,  1523,  1527. 
(Cols.  Casey  and  Abbot,  Lt.  Cols.  Comstock  and 
MoFarland.) 

In  charge: 

Maj.  Charles  B.  Suter,  1877-78.  B.,  77,  501;  78, 
658;  79, 1081, 1085;  80, 1466;  81, 1660. 

Capt.  T.  H.  Handbury,  1881-83.  B.,  81,  1508; 
83, 1576;  83, 1168. 

Maj.  M.  B.  Adams,  1883-84.  B.,  84, 1397,  1399, 
1405. 

Capt.  H.  S.  Taber,  1884-87.  B.,  86,  1561,  1611; 
86, 1391;  87, 1510, 1519, 1520. 

A.  ssl  stents ' 

Capt.  D.  W.'  Wellman,  78,  668.    B.,  78,  659. 

J.  H.  Curtis,  78,  668. 

J.  D.  McKown,  79, 1085.    B.,  79, 1086. 

OBSTEUCTIONS. 

Brs.  not  provided  with  draws,  79, 1085. 

OPEBATIONS. 

1877-78.  1,800'  of  dike  constr.,  Inol.  100'  ol 
shore  protection,  78,660. 

1878-79.  Dike  extended  400',  strengthened 
and  repaired,  79, 1081. 

1879-80.  Bepair  of  dike  at  Fort  Smith,  80, 
1467. 

1880-81.    Constr.  snag  boat,  81, 1509. 

1881-83.  Operating  snag  boat  bet.  mouth  of 
Grand  E.  and  Fort  Smith,  83,  1577.  Bepairs  to 
dike  at  Fort  Smith,  83, 1678. 


1883-83.  1,047  snags  and  trees  and  20  piles  of 
drift  removed  bet.  mouth  of  Grand  E.  and  Fort 
Smith,  83, 1169. 

1883-84.  2,890  snags  and  trees  and  2  drift  piles 
removed,  84, 1399. 

1884-86.  1,399  snags  and  trees  removed,  86, 
1562. 

1886-§7.  Dike  constr.  at  Dardanelle;  com- 
mencement of  operations  below  Little  Book  under 
proj.  of  1886,  87, 1612, 1519. 

FHTSICAIi  CHABACTEBISTICS. 

Geaeral  description,  79, 1086-1088. 

Bar  obstr.  free  access  to  city  landing  at  Fort 
Smith,  77, 501. 

Change  in  B.  due  to  constr.  of  dikes,  78, 661. 

Bocks  and  snags  in  chan.,  79, 1086-1087. 

Erosion  of  E.  bank  in  front  of  Fort  Smith  and 
bar  formation  at  Van  Biuen,  84, 1397. 

PBIVATE  (COBPOBATE)  WOBK. 

Constr.  of  3  js.  by  the  Oil  &  Compress  Co.  at  Fort 
Smith,  84, 1397. 

PBOJECTS. 

By  Maj.  Suter,  for  imp.  of  R.  at  Fort  Smith, 
with  dike  of  brush  and  St.,  extending  1,100'  out 
from  1.  bank,  and  from  its  outer  end,  a  longitudinal 
dike,  600'  1.,  extending  downstream;  thus  to  force 
main  chan.  toward  r.  bank,  so,  by  dr.  the  crossing 
over  the  bar,  to  render  the  city  landings  accessible, 
78,  668.  To  w.,  raise,  and  strengthen  dam  at  Fort 
Smith,  to  give  a  uniform  h.  of  8'  above  m.  1.  w.,  78. 
658;  success  of  this  proj.,  79,  1082.  Bemoval  of 
rocks,  snags,  and  other  obstr.  from  B.  generally, 
at  est.,  orig.,  of  $900,000,  subsequently  reduced  to 
$100,000,  79, 1081, 1086,  1088;  81,  216. 

By  Capt.  Taber,  1885,  permanent  imp.  of  E., 
I/ittle  Bock  to  its  mouth,  contemplating  chan.  at 
least  6'  X  200'  1.  w.,  by  contraction  and  regulation 
of  chan.;  est.,  $2,638,544,  86, 1602;  87, 1525. 

SUB  VETS. 

By  Mai.  Suter,  1877,  78, 659. 

By  J.  D.  McKown,  1878,  ex.  of  Arkansas  E. 
from  Fort  Smith,  Ark.,  to  mouth  of  Little  Arkansas 
E.  at  Wichita,  Kans.    B.,  79, 1086, 1086. 

Sur.  from  Wichita,  Kans,  to  Fort  Gibson,  Irid. 
T.,  1884,  84,  232;  86,  1611;  86, 1391. 

Maps.  Flans  for  brush  dike.  78,  658.  Map  of 
Arkansas  B.  at  points  of  imp.,  78, 660. 


Part  (e),  Y-3 


Arkansas  River. 


APPBOPBIATIONS.    [See  part  (b).] 

COMMEBCE. 

Prospective  advantages  to  C.  to  result  from  com- 
pleted imp.,  88, 1384, 1388;  90, 1937;  91,  2041. 

Description  of,  94, 1538;  95, 2010;  96, 1665. 

Probable  increase  in  future  importance  of,  93, 
8107;  94, 1639. 


R.  has  but  small  influence  on  rates,  96, 1666. 
C,  1900,  76,654 1.,  valued  at  $2,078,940,  00,  417. 

CONTBACTS. 

1896.  H.  J.  George  &  Co.,  subsistence  supplies, 
$10,067.02.  Dickinson  Hardware  Co.,  ship  supplies, 
$4,208.  Z.  Ward,  jr.,  brush,  poles,  and  piles, 
$3,661.60;  St.,  $9,085,  96, 2003,  2011. 
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1896.  H.  J.  George  Grocer  Co.,  subsistence  sup- 
plies, $3,696.51,  97,  1969. 

1899.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  steel  snag  boat,  132,899;  steel  hull,  $18,649. 
B.  B.  Rogers,  St.,  $1  c.  y.  ($9,285).  T.  Lafferty, 
9,285  c.  y.  St.,  69$  o.  y.,  00,  2683. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  88, 186;  89,  219;  90, 
197;  91,  250;  98,  241;  93,  272;  94,  252;  95,  281; 
96,  244;  97,  311,  316;  98,  302,  308;  99,  363;  00, 
416. 

Boards: 

Convened,  New  York,  Mar.  16, 1888,  to  E.  upon 
imp.  of  B.,  Wichita,  Eans.,  to  mouth.  B.,  88, 
1389.  (Cols.  Casey  and  Abbot,  Lt.  Cols.  Comstock 
and  Houston,  and  Maj.  King.) 

Constituted,  S.  O.  No.  13,  Mar.  11,  1899,  to  ex. 
and  B.  upon  proj.  for  work  on  Arkansas  E.;  ex.  in 
progress,  00, 2581. 

In  di3,Ffirc  * 

Capt.  H.  s'.  Taber,  1884-93.  B,,  88,  1380,  1386; 
89, 1647;  90, 1932;  91,  2037;  93, 1676;  93,  2103. 

Capt.  C.  F.  Palfrey,  1894,  94, 1631. 

Lt.  Wm.  L.  Sibert,  1895-98.  E.,  96, 1998;  (Capt.) 
96, 1662;  97, 1962,  1989,  1990;  98, 1649, 1676. 

Lt.  Bobert  McGregor,  1899-.  B.,  99,  2033; 
(Capt.)  00,  2681. 

Assistant; 

P.  B,  Van  Frank,  jr.  B.,  94,  1540  (steamboat- 
ing  on  the  B.  before  the  days  ot  railroads),  00, 
2586. 

OPEEATIONS. 

1887-88.  2,594  1.  f.  ot  dike  built  bet.  Little 
Bock  and  mouth,  88, 1383. 

1888-89.  Dike  constr.  and  repairs  to  existing 
dike  at  Pine  Blufl;  2,000  1.  f.  of  dike  built  at  Dar- 
danelle;  spur  dike  built  at  Van  Buren;  dike  constr. 
at  Baring  Cross  Br.,  and  at  and  below  Little  Bock, 
89, 1649. 

1889-90.  Dike  constr.  and  repair  at  Fine 
BlufE;  1,600  1.  f.  of  dike  built  above  Fort  Smith; 
300  1.  t.  of  dike  built  near  Wilsons  Bocks;  constr. 
of  3  dikes  begun  below  Pine  Bluff;  2  quarterboats 
and  10  barges  built,  90, 1932. 

1890-91.  800  1.  f.  of  dike  built  above  Fort 
Smith  and  2  dikes  partly  completed;  260  o.  y.  r. 
removed  at  Morris  Bocks;  3,257  L  t.  of  dike  built 
below  Pine  Blufl;  10  barges  built,  and  repairs 
made  to  plant,  91,  2040. 

1891-9S.  800  1.  t.  St.  and  brush  dike  com- 
pleted above  Fort  Smith;  926  e.  y.  r.  excavated 
at  Morris  Bocks;  8,376  o.  y.  r.  quarried  at  Big 
Bock  stone  quarry;  300  1.  f.  dike  built  at  Pine 
Bluff;  1  m.  of  brush  mattress,  125  to  150'  w.,  laid 
and  nprapped  below  Pine  Blufl;  repair  and  constr. 
of  plant,  98, 1678. 

1893-93.  Over  16  old  dikes  solidified,  and  new 
ones  built;  nearly  15,000  c.  y.  r.  quarried  and  used 
in  the  foregoing  work;  banks  revetted;  20  barges 
built,  and  plant  repaired,  93,  2105. 

1893-94.  Solidifying  of  permeable  dikes  and 
other  such  structures  continued;  several  new  dikes 
built;  nearly  7,000  o.  y.  st.  quarried  and  used  in 
foregoing  work  and  in  revet,  of  banks;  pile-driving 
barge  built  and  plant  repaired,  94, 1634. 

1894-95.  Small  quantity  of  obstr.  removed, 
and  several  dikes,  traming  wall,  dam,  etc.,  built; 
nearly  8,000  1.  f.  revet,  built;  plant  repaired,  93, 
2001. 

1895-96.  Over  400  snags  removed;  several 
dikes,  training  wall,  etc.,  built;  nearly  10,000  1.  f. 
revet,  constr.;  existing  works  repaired;  additions 
made  to  plant  and  plant  repaired,  96, 1666. 

1896-97.  Over  19,000  snags  and  other  obstr. 
removed;  work  carried  on  for  constr.  of  nearly  20 
dikes,  dams,  training  walls,  etc.;  repairs  Ot  several 
structures  made;  large  amount  dr.  done;  banks 
protected;  plant  repauM  and  additions  made,  97, 
1953. 

1897-98.  Obstr.  removed;  8  secondary  chans. 
closed,  3  wing  dams  built;  revet,  constr.  at  several 
points,  and  repairs  to  such  work  made  at  other 


places;  a  few  l.-w.  chutes  closed;  plant  repaired, 
98, 1648. 

1898-99.  Boats  repaired,  and  217  snags  re- 
moved from  Chan.,  99,  2033. 

1899-00.  Boats  repaired,  6  dikes,  and  Great- 
house  and  Beed  Bends  repaired,  00,  2586. 

PHTSICAI.  CHAEACTEEISTICS. 

Description  of,  94,  1537;  95,  2009;  96, 1664;  97, 
1963;  98, 1666. 

The  bed  and  banks  to  a  great  extent  composed 
of  sandy  loam,  eroding  easily;  as  a  result  the  Chan, 
continually  changing,  caving  banks  wearing  away, 
and  opposite-point  bars  building  out,  95, 2009. 

Gauge  readings  (from  1872-97),  95,  2010;  96, 
1664;  98, 1662. 

In  1897  the  filling  up  of  H.  and  caving  of  banks 
at  Van  Buren,  and  caving  ot  banks  in  vicinity  ot 
Little  Bock  and  Dardanelle  appeared  to  be  caused 
by  natural  agencies  and  not  by  works  of  imp.  (see 
Surveys  and  Projects),  97, 1989;  98, 1676. 

Description  o^  in  vicinity  of  Dardanelle,  98, 
1677. 

Discharge,  98, 1666, 1664;  00,  2687. 

Chan.  -d.  ot  crossings  above  Little  Book;  com- 
parison ot,  with  unimpr.  portions  ot  the  B.,  98, 
1667. 

Effects  of  flood  on  Trial  Beach,  just  above  Little 
Bock,  98, 1658. 

Flood  ot  May,  1898,  damaged  constr.  works,  00, 
417. 

PLANS. 

By  BE.  1888,  for  imp.  of  E.,  Canadian  E.  to 
mouth,  424  m.,  giving  navigable  d.  of  4'  m.  1.  w. 
by  contraction  work,  shore  protection,  and  re- 
moval ot  obstr.;  est.,  $16,360,000,  88, 1400. 

PBIVATE  WOEK. 

In  1897,  7,110 1. 1  bank  protection,  etc.,  built  by 
the  St.  Louis  Southwestern  BE.  Co.;  cost,  $30,- 
477.19,  the  plant  ot  the  U.  S.  being  loaned  for  work, 
97,  1968;  98, 1662. 

PBOJECTS.    (See  Plans.) 

In  1878  Maj.  Suter  proposed  brush-and-st-.  dike 
at  Fort  Smith,  1,100'  I.,  extendmg  from  left  bank 
near  mouth  ot  Poteau  B.;  completed,  1879;  cost, 
$19,696,  78,  658;  79, 1082;  85, 1663. 

1879  Maj.  Suter  proposed  removal  ot  snags,  r., 
and  other  obstr.  bet.  Fort  Smith  and  Wichita, 
Kans.,  est.,  $100,000,  79, 1081, 1088;  81,  216. 

1884  Maj.  Adams  proposed  repairing  a  tew  small 
dikes  built  by  private  enterprise,  84,  1397;  85, 
1663. 

By  Capt.  Taber,  1886,  tor  permanent  imp.  of  E., 
Little  Bock  to  mouth,  contemplating  chan.  at 
least  6'  X  200'  1.  w.,  by  contraction  and  regulation; 
est.,  $2,638,544,  85, 1603;  87, 1624. 

In  the  general  imp.  of  E.  as  proposed,  1885, 
special  works  ot  protection  and  contraction  pro- 
vided at  Pine  Blufl,  Fort  Smith,  and  Dardanelle, 
88, 1380, 1381. 

In  1889  amount  required  tor  completion  in- 
creased from  $2,344,644  to  $3,651,479,  89,  1651;  92, 
1679. 

Act  1892  provided  for  expend,  two-fifths  of  the 
app.  of  1892  on  the  E.  from  mouth  to  Little  Eock, 
two-fifths  thence  to  Fort  Smith,  and  one-fifth 
above  the  latter  point;  applied  to  solidifying  per- 
meable dikes,  etc.  (see  Operations),  93, 2105. 

From  Aug.  29, 1896,  est.  for  completing  imp.  not 
determinable,  97, 1962. 

Besults  of  works  tor  permanent  imp.  apparently 
fav.,  93,  2106,  2107;  97, 1967. 

In  1897  (see  Surveys)  reported  that  dikes  and 
bank  protection  at  Pine  Bluff  did  not  injure  the 
E.  banks  or  H.,  but  had  preserved  the  city  from 
destruction,  97, 1991. 

Cost  of  works,  1894  to  1898,  98, 1666. 

Approv.  proj.,  1888,  to  remove  r.  and  gravel 
reefs  by  blasting  and  dr.,  to  contract  chan.  by 
dikes  or  dams,  permeable  or  solid,  of  such  constr. 
as  the  local  conditions  require,  and  to  hold  the 
chan.  so  obtained  by  revet,  where  necessary;  proj. 
to  include  B.  from  Wichita,  Kans.,  to  mouth,  771 
m.;  cost,  indefinite,  DO,  416. 
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SURVEYS. 

Minor  sure.,  93,  2106;  94,  1535;  98,  1649;  99, 
2033. 

Surs.  of  E.  at  Little  Rook,  Van  Biiren,  Fort 
Smith,  Pine  Bluffl,  and  at  Dardanelle  au.  act  June 
3, 1896,  to  ascertain  what  injuries  had  been  caused, 


by  U.  S.  works  of  imp.  in  vicinity  of  the  places 
named,  and  what  steps  should  be  taken  to  guard 
against  or  remedy  such  injuries.  K.  by  Capt. 
Sibert  in  1897,  97, 1989-1991;  98, 1676. 

Maps.    90, 1934;  93,  Atlas,  83,  84,  86;  95,  2012; 
00,  2584. 


Part  (f),  Y-3 

APPBOPKIATIONS.   [See  part  (b).] 

COMIVCEBCE. 

Description  of,  and  relation  and  value  of  imp.  to, 
01, 2149. 

SS.  line  extended  to  Little  Rock,  04,  400. 

No  effect  on  f.  rates;  rail  rates  controlled  by  State 
commission,  10,  602. 

Details,  11,  648;  13,  785. 

CONTRACTS. 

1900.  Ed.  J.  Howard,  repairing  snag  boat, 
$17,762.92,  01,  2105. 

190a.  Hunter  &  Frey,  repairs  to  Red  Fork 
revet.— St.,  $5.76  c.  y.;  brush,  $10.60  cord,  03, 1417. 

1913.  Dubuque  Boat  &  Boiler  Works,  constr. 
2  steel  hull  pump  drs.,  $296,514, 13, 2092. 

ENGINEERS. 

Cmef  of  Engineers.  R.,  01,  426,  2128;  03, 
364;  03,  376;  04,  398;  05,  412;  06,  447;  07,  473; 
08,  604;  09,  632,  548;  10,  599,  602,  617;  11,  645; 
18,  781. 

Boards: 

Convened  at  Rock,  Little  Ark.,  by  S.  O.  No.  13. 
A.  G.  O.  (Lt.  Col.  Stickney,  Capt.  Sibert,  and  Lt 
McGregor;  later  Capt.  Newcomer  substituted  for 
Capt.  Sibert,  and  Capt.  Potter  for  Capt.  New- 
comer) to  ex.  and  B.  upon  Arkansas  R.  with  view 
to  permanent  imp.  (see  Projects  and  Surveys),  01, 
2102,  2128. 

Appointed  act  1907  to  consider  plan  for  imp.,  07, 
474: 

Const,  by  S.  O.  12,  O.  C.  E.  Apr.  27, 1911.  Met 
St.  Louis,  May  23-24, 1911,  to  consider  details  of 
dr.  operations,  11, 1879. 

In  charge: 

Capt.  G.  D.  Fitch,  1901-06.  B.,  01,  2098;  03, 
1671;  03, 1407;  (Maj.)  04,  2095;  05, 1563;  06, 1384. 

Capt.  W.  D,  Connor,  1907-08.  B.,  07, 1515;  08, 
1687. 

Maj.  M.  L.  Walker,  1909-10.  B.,  09,  1573;  10, 
1727, 1733. 

Maj.  Clarke  S.  Smith,  1911-.    E.,  11,  1877;  13, 


OBSTBUCTIONS. 

E.  bet.  Wichita  and  Grand  E.  crossed  by  19 
fixed  brs.  and  by  2  fixed  dams,  01,  2129. 

Complaints  made  that  ry.  brs.  at  Fort  Smith, 
Holtz  Rock,  and  above  Frozen  Eook  unreason- 
able obstr.;  investigations,  public  hearings,  and 
reports,  08, 1688, 1589. 

OPEBATIONS. 

1900-01.  Eed  Fork  revet,  repaired;  plant  re- 
paired, 01,  2099  (statement  showing,  in  detail, 
nature,  locality,  cost,  "present"  condition,  etc., 
of  former  works),  01, 2161. 

1901-03.    Eepairs  to  snag  boat,  03, 1671. 

1903-03.  Over  14,000  snags  removed,  trees 
cut,  etc.;  snag  boats  repaired;  Red  Fork  revet, 
repaired;  warehouse  at  Little  Rock  torn  down 
and  removed,  03, 1408, 1410. 

1903-04.  Eepairs  to  Red  Fork  revet,  com- 
pleted; over  6,000  snags,  trees,  etc.,  removed,  04, 
2096. 

1904-05.  Over  20,000  snags,  trees,  etc.,  re- 
moved; snag    boats    repaired;  cut-ofl    made    at 


Arkansas  Eiver. 


Pawpaw  Landing  and  one  at  Spellmans  Pt.,  05, 
1664. 

1905-06.  Over  29,000  snags,  trees,  etc.,  re- 
moved, 06, 1384. 

1906-07.  About  8,800  snags,  trees,  etc.,  re- 
moved; dr.  cuts  througli  6  bars,  07, 1616. 

1907-08.  Over  10,300  snags,  trees,  etc.,  re- 
moved; dr.  cuts  through  2  shoals  for  3,950',  08, 
1588, 1689. 

1908-09.  Over  26,000  snags,  trees,  etc.,  re- 
moved; dr.  cuts  through  3  shoals  for  8,525',  09, 
1674. 

1909-10.  2,118  snags  removed,  24,369  trees  cut, 
and  6  drifts  broken  up;  reconstr.  of  ER.  br.  at 
Rob  Roy  begun,  10, 1729. 

1910-11.  Eepairs  made  to  snag  boat  C.  B. 
Reese;  2,668  snags  aud  14,418  trees  removed;  for 
work  of  mainten.  at  Pine  Blufl,  12,640'  levee  raised, 
11, 1877, 1879. 

1911-13.  1,500  snags  and  14,469  trees  removed, 
13, 2089. 

PHYSICAL  CHABACTEBISTICS. 

Details.    B.  by  BE.,  01,  2132. 

Flow  and  discharge  measurements  at  different 
localities,  01,  2133-2144;  03, 1672;  10, 1729. 

Flood  heights  compared  with  1892  and  1898,  04, 
2096. 

6  cutoffs  made  in  5  years,  09, 1577. 

Details  of,  10, 601;  11,  6451;  13, 784. 

Eemarks  on  1.  w.,  11, 1879. 

Floods  damage  revet,  at  Pine  Bluff,  13, 2090. 

Ft.  Gibson,  on  Neosho  (Grand)  E.  (463  m.  above 
mouth  of  A.  E.)  head  ot  "navigation,"  1912.  Some 
seasons  "navigation"  impossible;  sometimes  pos- 
sible to  maintain  3'  to  Ft.  Gibson  all  year,  13, 784. 

PBIVATE  WOBK. 

St.  Louis  Southern  Ey.  Co.,  constr.  brush  struc- 
tures along  E.  bank,  08, 1689. 

1,960'  revet,  built  in  Cujpmitis  Bend  by  com- 
bined local.  State,  and  RR.  interests;  1  m.  bank 
at  Keattes  Bend  .protected  by  private  interests, 
10, 1730. 

FBOJECTS. 

BE.  reported,  1900— 1st  section,  source  to  Grand 
R.,  1,000  m.,  not  worthy  of  immediate  imp.;  2d 
section.  Grand  R.  to  Little  Rock,  287  m.,  to  secure 
open  E.  chan.  300'  w.  and  d.  varying  from  2'  to  2i' 
at  Grand  E.  to  4i'  or  5'  at  Little  Eook  and  Darda- 
nelle, $16,280,926,  or  d.  of  6'  by  locks  and  dams, 
$26,677,200;  and  3d  section.  Little  Rock  to  mouth, 
173  m.,  open  R.  chan.,  5'  to  7'  d.,  $9,982,476;i 
grand  total,  $25,263,400;  for  open  river  imp.,  mouth 
to  Ft.  Gibson,  in  addition,  a  snag  boat,  (est. 
$75,000  with  $26,000  an.  for  operation;)  01,  2102, 
2129,  2146,  2148. 

Act  June  13, 1902,  merged  the  prior  general  projs. 
into  one,  to  embrace  imp.  of  A.  E.,  mouth  to  head 
of  navigation,  by  snagging,  dr.,  and  by  contraction 
works,  holding  the  imp.  chan.  by  revet,  where 
necessary;  no  definite  est.  given,  03, 364, 1571;  13, 
783 

Plan  by  BE.  for  imp.,  mouth  to  Little  Rook; 
est.,  $300,000  for  plant,  $100,000  an.  for  mainten.,* 
09,  548. 

By  Maj.  Walker,  3  plans  and  est.  tor  imp.  Little 
Rock  to  Ozark;  BERH  asserted  that  cost  of  any 
one  of  the  plans  would  be  greater  than  U.S.  would 
be  justified  in  incurring  and  recom.  dr.  with  2  U. 
S  dr.,  the  work  above  Little  Rock  to  beextension 


iH.  D.160,66th,2d. 


» H.  D.  71, 61st,  1st. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 
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of  that  recom.  below  by  the  BE  R.  in  H.  Doo. 
71,  61st,  1st;  est.,  plant,  1349,000;  tll8,700  an.  for 
operating;!  au.  act  June  25,  1910,  10,  617;  IS,  783. 

Necessity  of  securing  U.  S.  plant  for  revet,  work  if 
such  wor^  are  to  be  maintained;  est.,  $55,000,  10, 
1730. 

Act  June  25,  1910,  au.  mainten.  at  Pine  BluS, 
18,783. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1899;  BE.  R.  {q.  v.),  01, 2128. 

Ex.  up  to  Muskogee  and  at  Pine  Blufl  by  BE., 
au.  act  Mar.  2, 1907,z  07,  474;  09,  648. 

Ex.,  Douglass,  au.  act  Mar.  3,  1909;  made,  1909; 
M^.  Walker's  R.  unfav.,'  09, 548. 


Ex.,  Fort  Smitb,  Ark.,  to  Tulsa,  Okla.,  au.  act 
Mar.  3,  1909;  Maj.  Walker's*  R.  uufav.  save  to 
occasional  snagging  bet.  Ft.  Smith  and  mouth  oi 
Neosho  (Grand)  E.  10, 617. 

Ex.,  Little  Rock  to  Ozark,  Ark.,  au.  act  Mar.  3, 
1909,  with  view  to  imp.  by  locks  and  dams;  made, 
1909;  Maj.  Walker's'  B.  fav.  to  revetments  supple, 
by  2 U.  S.  dr.,  but  BE  recom.  trial  imp.  by  2  U. 
S.  dr.  alone  10, 617. 

Maps.i    Plans  of  dikes,  0»,  1676. 
Little  Book  district,  11, 1877. 
Arkansas  R.,  11, 1878. 
C.  and  app.  chart,  11, 1882. 
Cong,  docs.,  etc.,  relating  to  exs.,  sars.,  plans, 
etc.,  18,  783. 


Part  (g),  Y-3    Arkansas  River — Removing  Obstructions,^ 


APPROPRIATIONS.    [See  part  (b).] 

COMMERCE. 

Important,  84, 1391;  86, 1374, 1390;  87, 1508. 
Prospective  advantages  from  completion  of  imp., 
88, 1379;  89, 1646;  91, 2036. 
Much  benefited  by  works  of  Imp.,  94, 1530. 

CONTRACTS; 

1895.  J.  E.  Joyce  &  Co.,  subsistence  supplies 
for  snagging  party,  S2,142.91;  Dickinson  Hardware 
Co.,  boat  supplies,  $2,560,  9S,  1998. 

1900.  £a.  J.  Howard,  repairs  to  snag  boat, 
$17,762.92,  01,  2098. 

ENGINEERS. 

CUef  of  Engineers.  B.,  80, 162;  81,  213;  88, 
211;  83,  219;  84,  227;  85,  244;  86,  238;  87,  204; 
88,  186;  89,  218;  90,  196;  91,  249;  98,  241;  93, 
272:  94,  251;  95,  280;  96,  244;  97,  310;  98,  302; 
99, 362;  00,  416;  01,  425. 

In  charge: 

Maj.  C.  B.  Suter,  1880-81.    R.,  80, 1401. 

Capt.  T.  H.  Handbury,  1881-83.  R.,  81,  1499; 
88, 1571;  83, 1166. 

Maj.  M.  B.  Adams,  1883-84.    B.,  84, 1390. 

Capt.  H.  S.  Taber,  1884-93.  R.,  85,  1558;  86, 
1371;  87,  1606;  88,  1378;  89,  1643;  90,  1928;  91, 
2033;  93, 1673;  93,  2102. 

Capt.  C.  F.  Palfrey,  1894.    B.,  94, 1629. 

Lt.Wm.L.Sibert,  1895-98.  E.,  96, 1995;  (Capt.) 
96, 1649;  97, 1949;  98, 1647. 

Lt.  Robert  McGregor,  1899-1900.  R.,  99,  2031; 
(Capt.)  00,  2677. 

Capt.  G.  D.  Fitch,  1901-.    01,  2096. 

Assistant.  P.  R.  Van  Frank,  jr.  R.,  00, 
2679. 

OPERATIONS. 

1879-80.  34  m.  of  R.  bet.  mouth  and  Trustee 
Bend  worked  over;  1,238  snags  and  trees  and  19 
drift  piles  removed,  80, 1403. 

1880-81.  2,377  snags  -and  trees  and  44  drift 
piles  removed  bet.  mouth  and  Webbers  Falls,  81, 
1600. 


1881-88.  4,436  snags  and  trees  and  18  drift 
piles  removed  bet.  mouth  and  Fort  Smith,  83, 
1672. 

1888-83.  1,287  snags  and  12  drift  piles  removed 
bet,  mouth  and  Fort  Smith,  83, 1166. 

f883-84.  664  snags  and  9  drift  piles  removed, 
84, 1390. 

1884-85.  16,178  snags  and  trees  and  19  drift 
piles  removed  bet.  mouth  and  Fort  Gibson,  86, 
1559. 

1886-86.  Repair  of  snag  boat  Wichita,  86, 
1372. 

1886-87.    1,386  snags  removed,  87, 1508. 

1888-89.  Reoonstr.  of  snag  boat  Wichita,  89, 
1644. 

1889-90.  552  snags  and  231  overhanging  trees 
removed,  90, 1929. 

1890-91.  300  snags  removed  from  chan.,  2,000 
trees  cut,  and  13,000  trees  deadened  upon  banks, 
91,  2034. 

1891-98.  787  snags  removed,  644  overhanging 
trees  cut  away,  and  4  drift  piles  destroyed,  98, 
1674. 

1898-93.  Snag  boat  under  constr.,  and  about 
1,500  snags  and  other  obstr.  removed,  93, 2102. 

1893-94.  Over  1,600  snags,  etc.,  removed,  94, 
1630. 

1894-96.  Over  3,600  snags,  etc.,  removed,  95, 
1997. 

1895-96.  Over  1,500  snags,  etc.,  removed,  96, 
1650. 

1896-97.  About  200  snags,  etc.,  removed,  07, 
1960. 

1897-98.  Nearly  15,000  snags,  etc.,  removed, 
98, 1648. 

1898-99.  134  snags  and  other  obstr.  removed 
from  Chan.,  99,  2031. 

1899-00.  About  7,400  snags  and  other  obstr. 
removed  from  chan.,  00,  2580. 

1900-01.  About  800  snags,  etc.,  removed;  re- 
pairs to  snag  boat,  01,  2096. 

PHYSICAL  CHARACTERISTICS. 

Condition  of  the  stream  steadily  imp.,  94,  1530. 
Chan,  not  fixed,  and  erosion  general;  accumula. 
tion  of  obstr.  rapid,  01,  2097. 

SURVEYS. 

Little  Rock  to  mouth,  85, 1601. 


Part  (h),  Y-2        Arkansas  River,  Pine  Bluff. 


APPROPRIATIONS.    [See  part  (b).] 

CONTRACTS. 

1908.  Lowrance  Bros.  &  Leonard,  constr. 
levee,  li.23i  c.  y.;  clearing  land,  $75  acre,  08,  1597. 
R.  L.  Leonard,  constr.  levee,  24i|!  c.  y.,  09, 1683. 

1909.  C.  E.  Philpot,  brush,  $2  cord;  poles,  at 
6i  each,  09, 1684. 


ENGINEERS. 

Chief  of  Engineers.  R.,  80, 168,  169;  81,  214; 
88,  212;  83,  220;  84,  229,  1394;  86,  245;  86,  238; 
87,  206;  08,  610,  519;  09,  638,  639;  10,  603,  604; 
11,  650,  651;  18,  787. 

Boards: 

To  ascertain  what  work  should  be  done  at  Pine 
Bluff,  07,  474;  08,  510,  619,  1595. 


1 H.  D.  510,  61st,  2d. 
>  H.  D.  71, 61st,  1st. 


« H.  D.  e 
4H.  D.2 


,  61st,  1st. 
6, 61st,  2d. 


'  After  1901  Incl.  in  Part  (f). 
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In  charge: 

Maj.  C.  R.  Suter,  1879-81.    B.,  SO,  1467, 1468. 

Capt.  T.  H.  Handbury,  1881-83.  B.,  81,  1502; 
82, 1575;  83, 1168. 

Maj.  M.  B.  Adaius,  1883-84.    B.,  84,  1393,  1395. 

Capt.  H.  S.  Taber,  1884.  B.,  8S,  1564,  1576;  86, 
1375;  87, 1511,  1515,  1518. 

Capt.  Wm.  D.  Connor,  1908.    B.,  08, 1695. 

Maj.  M.  L.  Walker,  1909-10.  B.,  09,  1581,  1583; 
10, 1734. 

Maj.  C.  S.  Smith,  1911.  B.,  11,  1883;  13, 
2093. 

Assistants: 

Capt.  T.  H.  Handbury.    B.,  80, 1468. 

W.  H.  Byram.    B.,  81, 1504. 

E.  F.  Officer.    B.,  85, 1671. 

S.  P.  Adams.    B.,  85, 1680. 

LEGAL  FBOCEEDINGS. 

Right  of  way  lor  levee  at  Pine  Blufl  to  be  do- 
nated to  U.  S.,  08, 1596. 

OPEBATIONS. 

1880-81.  7,600 1.  f.  of  bank  revetted  in  front  of 
city  and  at  Yells  Bend;  1,110  1.  f.  of  wire  curtain 
dike  placed  in  chan.  2i  m.  above  city,  81, 1502. 

1881-83.  3,000  1.  T.  of  bank  revetted  at  Yells 
Bend,  83, 1576. 

1883-83.  3,000  1.  f.  of  bank  regraded,  2,400'  of 
1.  w.  and  1,000'  of  h.  w.  protection  placed,  83, 1168. 

1884-85.  Constr.  of  2  deflecting  dikes,  85, 
1567.    Dikes  described,  85, 1571, 1581. 

1885-86.  Constr.  of  2  short  deflecting  hurdle 
dikes  in  front  of  Pine  Blufl  City,  86, 1375. 

1886-87.  Extension  of  D&e  No.  1,  87,  1516. 
Successful  results,  87, 1517. 

1908-09.  Levee  at  Vaugine  Neck  completed; 
emergency  bank  protection  at  Pine  Bluff;  3,100 
1.  f.  mattress  placed  and  1,800'  bank  paved,  09, 
1582.  1,000  1.  f.  mattress  built  and  250  1.  f.  bank 
paved  at  Pine  Blufl,  09, 1584. 

1909-10.  3,977  1.  f.  mattress  built,  1,901'  being 
reinforced  with  second  mattress;  private  work  re- 
ioforced  with  921'  mattress;  9,360'  bank  graded  and 
paved  above  6'  stage;  and  repairs  made,  at  Pine 
Blufl,  10, 1734. 


1910-11.  Mattress  work  of  revet,  along  town 
front  finished  and  paving  completed  above  6'  stage, 
at  Pine  Bluff,  11, 1883.  658  o.  y .  st.  placed  in  bare 
spots  on  mattresses,  at  Fine  Blufl,  11, 1884. 

1911-13.    Repairs  to  mattresses,  13, 2093. 

PHYSICAL  CHABACTEBISTICS. 

Danger  from  cut-ofl  at  Pine  Blufl,  80,  1469. 
Erosion  of  bank  in  vicinity  of,  80,  1469;  84,  1396- 
85,1565.  Formation  of  R.  banks,  84,1395.  Ef- 
fect of  freshet  in  1884,  85, 1565, 1567. 

FLANS. 

By  Maj.  Adams,  1884,  after  failure  of  previous 
proj.,  to  protect  Pine  Blufl  City  by  (1)  formation  of 
cutoff  3  m.  from  city;  est.,  137,732;  (2)  by  mattress 
protection,  est.,  $45,000;  (3)  by  pile  js.  1,500';  est., 
$55,000,84,1396. 

PBIVATE  WOBK. 

Citizens  of  Pine  Blufl  and  Jefferson  Go.  court 
built  part  of  revet,  in  front  of  city,  09, 538, 1682-8. 

PBOJECTS. 

By  Maj.  Suter,  1880,  imp.  of  R.  in  vicinity  of 
Pine  Blufl,  by  protection  of  R.  bank  from  erosion, 
reotifloation  of  R.  just  above,  and  prevention  of 
cut-ofl  across  peninsula  opposite  Pine  Blufl;  est., 
$100,000,  80, 1468, 1470.  Failure  of  proj.,  84, 1396: 
86,  1565;  87, 1615. 

By  Capt.  Taber,  1884,  to  protest  threatened  de- 
struction of  the  city  front  by  2  Reflecting  dikes  of 
piles,  brush,  and  sand  boxes;  upper  dike  1,520' 
and  lower  dike  251'  1.;  est.,  $49,000,  85,  1567,  1571, 
1681. 

Submitted  Aug.  14, 1907,  for  constr.  of  levee  along 
Vaugine  Neck  opposite  Pine  Bliifl;  est.,  $60,000, 
08,  510, 1595. 

StJBVETS. 

Au.  act  Mar.  3,  1879,  79,  127;  80,  169;  made  by 
Maj.  Suter,  1879,  80, 1468. 

Ex.  au.  act  Mar.  2,  1907;  B.,  BE.,  Aug.  14,  1907, 
08,  610, 1696. 

Maps.  81,  1504;  85,  1670;  09,  1684;  11,  1883; 
13,  2094. 


Part(i),  Y-3  Arkansas  River,  Little   Rock  to  Mouth. 


APPEOPBIATION.    [See  part  (b).] 
ENGINEEBS. 

CUef  of  Engineers.    B.,  85,  251;  86,  244;  87, 
206. 

In  charge.    Capt.  H.  S.  Taber,  1884-87.    B., 
85, 1601;  86, 1389;  87, 1528. 

Assistant.    C.  E.  Taft.    B.,  85, 1604. 

PHYSICAL  CHABACTEBISTICS. 

Described,  85, 1605. 


PLANS. 

By  Capt.  Taber,  1885,  chan.  6'  x  200' at  I.  w.,  Little 
Rock  to  mouth,  by  contraction  of  chan.,  with 
primary  and  secondary  hurdles;  est.,  $2,538,544 
(see  Projects,  Arkansas  River,  Ark.),  85, 1602. 

SUBVEYS. 

Little  Rock  to  mouth,  85,  1601;  86,  1389;  87, 
1628. 


Part  (j),  Y-3      Arkansas  River,  Fort  Smith,  Ark. 


APPBOPBIATIONS.    [See  part  (b).] 

ENGINEEBS. 

Chief  of  Engineers.    B.,  85,  245;  87,  206. 

In  charge: 

Maj.  M.  B.  Adams,  1884.    B.,  84, 1397. 
Capt.  H.  S.  Taber,  1884-87.    B.,  86,  1563;  87, 
1511, 1618. 

Assistant.    F.  D.  Lewis,  86, 1664. 

OPEBATIONS. 

History  of  previous  operations,  85, 1563. 
1884-85.    Extension  of  j.  previously  built  by 
private  enterprise,  86, 1564. 


1886-87.  1,300  1.  f.  of  permeable  dike  com 
pleted,  87, 1511. 

PHYSICAL  CHABACTEBISTICS. 

Erosion  of  R.  bank  at  Fort  Smith,  84, 1397. 

PBIVATE  WOBK.    (See  Operations;  Projects.) 

PBOJECTS. 

In  1878  Maj.  Suter,  brush  and  st.  dike  at  Fort 
Smith,  1,100'  1.,  extending  from  left  bank,  and  near 
mouth  of  Poteau  R.;  completed  in  1879,  at  cost  ol 
$19,695,  78,  658;  79,  1082;  85,  1563. 

In  1884  Maj.  Adams  proposed  repairing  few  small 
dikes  built  by  private  enterprise,  84,  1397;  86, 
1563. 


r  See  pp.  14-22  fori 
Lexplanatians,  etc.J 
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Part  (k),  Y-3 


Arkansas    Blver,  Ark.,    Front  of  Crawford 
County  Levee. 


AFPBOFBIATIONS.    [See  part  (b).] 

ENGINEERS. 

Cblet  of  Engineers.    B.,  IS,  786. 

In  cbaige.    Maj.  C.  S.  Smith,  1912-.    B.,  12, 
2093. 


PHYSICAL  CHABACTEBISTICS. 

Details  of,  14  m.  below  Van  Buren,  Ark.,  13, 787. 

FBOJECTS. 

Act  June  25,  1912,  au.  protecting  n.  bank  in  front 
of  Crawford  Co.  Levee;  est.  of  minimum  work 
needed,  2  m.  of  revet.,  at  $SO,000  m.,13, 78fi. 


Y-3 


METRE  BAYOU  (Meto),  ABK. 


COMMEBCE. 

Unimportant,  84, 1408. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  84,  232. 


In  charge. 

1408. 


Capt.  T.  H.  Handbury.    B.,  84, 


PHTSICAI,  CHABACTERISTICS. 

Details,  84, 1408. 

Rises  in  Pulaski  Co.,  Ark. ,  and  flows  into  Arkansas 
R.  about  20  m.  above  old  Arkansas  Post,  84, 1408. 

SUB  VETS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Hand- 
bury  (B.  unfav.),  84, 1408. 


Y-9 


NEOSHO  BIVEB,  KANS. 


COMMEBCE. 

Unimportant,  97, 1985. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  97, 316. 

In  charge.  Capt.  Wm.  L.  Sibert,  1897.  B., 
97  1984. 

Assistant.    J.  R.  Van  Frank.    B.,  97, 1986. 

OBSTRUCTIONS. 

3  milldams  and  19  RR.  and  county  brs.  along 
this  reach  of  R.  that  would  obstruct  navigation 
were  it  otherwise  practicable,  97, 1985. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  l.-w.  discbarge,  97, 1985. 

SURVEYS. 

Ex.  from  line  of  Neosho  Co.  to  the  s.  line  of  La- 
bette Co.,  for  straightening  and  otherwise  imp. 
chan.,  au.  act  June  3,  1896;  made  by  Capt.  Sibert, 
1896  (B.  unfav.),  97, 1984. 


Y-13 


VEBDIGBIS  BIVEB,  OKLA.  AlVD  ABK. 


ENGINEEBS. 
Chief  of  Engineers.    B.,  10, 617. 
In  charge.    Maj.  M.  L.  Walker,  10, 599. 


SUBVEY. 

Pre.  ex .  au.  act  Mar.  3. 1909.    B.  by  Maj.  Walker, 
May  6, 1909'  (unfav.),  10,  617. 


Y-18 


NOBTH  CANADIAN  BIVEB,  OKLA. 


ENGINEEBS. 
Chief  of  Engineers.    R.,  10, 617. 
In  charge.    Maj.  M.  L.  Walker,  10, 599. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909,  with  view  to  di- 
version of  portion  of  waters  into  Cimarron  R.,  for 
imp.  navigation  of  the  latter  R.  B.  by  Maj. 
Walker,  May  4, 1909 » (unfav.),  10,  617. 


Y-31 


PETIT  JEAN  BIVEB,  ABK. 


APPBOPBIATIONS. 


1888, 


$3,500,87,1530. 
2,500,88,1401. 
3,500,93,1683. 


Total,    9,500 

COMMEBCE. 

Important,  71, 353,  354. 

Navigation   dependent   on   backwater   of  the 
Arkansas  R.,  71, 354. 


Prospective  increase  to  result  from  imp.,  88, 
1401. 

Probable  reduction  in  rates  consequent  upon 
imp.,  91, 2047. 

Small,  94, 1546. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  70,  31,  66;  71,  59; 
85,  252;  87,  206;  88,  187;  89,  220;  90,  198;  91, 
252;  9S,  243;  93,  275;  94,  253;  9S,  282;  96,  245. 


1  H.  D.  343, 61st,  2d. 


2  H.  D.  357, 61st,  2d. 


826    INDEX  TO  BBPORTS,  CHIEF  OF  ENGIKEEES,  U.  S.  AEMY,  1866-1912. 


In  cbarge: 

lit.  Col.  W.  F.  Eaynolds.    R.,  71, 350.  > 

Capt.  H.  S.  Taber,  1885-93.  B.,  8S,  1627;  87, 
1529;  88,  1400;  89,  1652;  90,  1939;  91,  2046;  98, 
1682;  93,2110. 

Capt.  C.  F.  Palfrey,  1894.    B.,  94, 1546. 

Lt.  Wm.  L.  Sibert,  1895.    B.,  96, 2015. 

Assistants: 

J.  Straszer.   B.,  71, 351. 

M.  A.  Orlapp.    B.,  SS,  1628. 

OBSTBUCTIONS. 

Br.  at  Rocky  Crossing  an  absolute  bar  to  SS. 
navigation,  Danville  to  mouth,  having  no  draw, 
87, 1530;  93,  2111;  94, 1646. 

OPERATIONS. 

1886-87.  Removal  of  obstr.  bet.  mouth  and 
Rocky  Crossing,  87, 1529. 

1890-91.  599  snags  and  340  c.  y.  r.  and  gravel 
removed  from  ohan.,  and  4,079  trees  cleared  from 
banks,  91,  2046. 

1893-94.  Brush  wing  dam  constr.  and  nearly 
1,000  snags  and  other  obstr.  removed,  94, 1546. 


PHYSICAL.  CHARACTERISTICS. 

Described,  71,  350,  351,  352;  85, 1628;  94, 1546. 
Listofobstr.,  71,351,  353. 

PLAN. 

By  J.  Straszer,  imp.  by  removal  of  obstr.,  such 
as  trees,  snags,  etc.;  est:,  $68,402;  not  considered 
practicable  by  Col.  Raynolds,  71, 351, 353. 

PROJECTS. 

By  Capt.  Taber,  1885,  imp.  of  h.-w.  navigation 
aj  far  as  Danville,  by  removal  of  snags  and  similar 
obstr.;  est.,  16,480,  8S,  1630.  Increased,  1888,  to 
S7,000,  88,  1401.  Modified  in  1889  to  provide  for 
expend.  t2,500  below  Rocky  Crossing  in  removing 
timber  from  l.-w.  chan.  and  a  small  portion  of  the 
ledges  at  Slaty  Crossing  and  Robinsons  Ridge, 
increasing  est.  cost  of  imp.  to  $9,500,  89, 1653,  1654; 
93, 1683. 

Small  plant  trans,  to  Arkansas  R.,  94, 1547. 

SURVEYS. 

By  J.  Straszer,  1870-71,  under  direction  of  Lt. 
Col.  Raynolds  (see  Plans),  70,  31,  36;  71,  59,  351. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Taber 
(see  Projects),  85, 1627. 


Y-23  FOURCHE  LE  FEVRfi  RIVER  (Fourche  La  Faive  (Fev6)) 

RIVER,  ARK. 


APPROPRIATIONS. 

1879, 

$10,000,79,116,971. 

1880, 

4,000,80,1325. 

1881, 

3,000,  81, 1514. 

1882, 

4,000,83,1583. 

1886, 

5,000,  87, 1532. 

1890, 

7,500,90,1942. 

Total, 

33,500 

COMMERCE. 

Not  unimportant,   73,  389;  79,  972;  unimpor- 
tant, 93, 2126. 
C.  interests  to  be  subserved  by  imp.,  91,  2045. 
Description  of,  95,  2014. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  71,  59;  73,  56;  78, 

89;  79, 116, 118;  80, 155;  81,  218;  83,  215;  S3, 223; 
88,188;  89,221;  90,199;  91,261;  93,243;  93,274, 
279;  94,  252;  95,  282;  96,  245. 

In  cbarge: 

Lt.  Col.  W.  F.  Raynolds,  1872;  73,  386. 

Maj.  W.  H.  H.  Benyaurd,  1879-81.  R.,  79,  971; 
80, 1323;  81, 1435. 

Capt.  T.  A.  Handbury,  1881-83.  R.,  81,  1514; 
83, 1583:  83, 1171. 

Capt.  H.  S.  Taber,  1886-93.  R.,  87,  1531;  88, 
1402;  89,  1654;  90,  1941;  91,  2044;  93,  1681;  93, 
2108  2125 

Capt.  C.  F.  Palfrey,  1894.    R.,  94, 1544. 

Lt.  Wm.  L.  Sibert,  1895.    R.,  95, 2013. 

Assistants: 

A.  H.  Blaisdell.    R.,  73,  387. 
Z.  Harrison.    B.,  79,  972. 
A.  Walker,  jr.    E.,  93, 2127. 

OPEEATIONS. 

1879-80.  Removal  by  hired  labor  of  7,667  trees 
and  snags,  and  a  number  ot  r.  removed  at  shoals, 
80, 1324. 

1880-81.  53  snags  removed,  rs.  taken  from 
shoals,  and  sm^ldams  built,  81, 1435, 1514. 


1881-83.  476  logs  and  snags  removed,  83, 
1683. 

1883-83.  Removal  of  snags  and  trees,  83, 
1172.    Operations  discontinued  to  1886,  87, 1531. 

1886-87.  Partial  formation  of  chan,  through 
Rock  Shoal,  87, 1531. 

1887-88.  Chan,  completed  through  shoal 
below  Perryville,  88, 1402. 

1890-91.    Snag  boat  built,  91,  2044. 

1891-93.  1,326  snags  and  stumps,  4  drift  piles, 
and  923  c.  y.  r.  and  gravel  removed  from  the  chan., 
and  16,600  overhanging  trees  cleared  from  the 
banks,  93, 1682. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,  387;  79,  972;  93,  2127. 
Floods,  73,  387.    Shoals,  79,  973. 

PLANS.    (See  Projects.) 

By  A.  H.  Blaisdell,  imp.  R.  by  removing  snags 
and  leaning  trees,  $25,890,  73,  390. 

PROJECTS.    (See  Plans.) 

By  Mai.  Benyaurd,  1879,  removing  snags,  bowl- 
ders, and  leaning  trees;  est.,  323,034.50,  79,  972, 
81, 1435. 

After  expending  $26,000  on  this  proj.,  Capt. 
Taber  proposed  to  excavate  a  chan.  through  cer- 
tain r.  shoals  below  Perryville;  est.,  $7,650,  89, 
1655. 

In  1892-93  plant  was  sold  to  app.  for  removing 
obstr.  in  Arkansas  R.,  93, 2109. 

Works  of  imp.  effective,  96,  2014. 

StTRVEYS. 

Au.  act  Mar.  3,  1871;  assigned  to  Lt.  Col.  Ray- 
nolds, and  made  under  his  direction  by  A.  H. 
Blaisdell.    R.,  73, 387. 

Ex.  by  Z.  Harrison,  under  direction  of  MaJ. 
Benyaurd.    B.,  79,  971. 

Ex.  au.  act  July  13,  1892;  made,  1893,  by  Capt. 
Taber  (B.  unfav.),  93, 2125. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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Y-33     WHITE,   BLACK,   LITTLE  RED,  AND   ST.  FRANCIS 

RIVERS,  ARK.> 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 
b 

White  Black  Little  Bed,  and  St  Francia  Es 

1833-1872 
1873-1885 

$204,500 

32,000 

Total                                 

236,500 

See  also  White  B.,  Black  B.,  Little  Bed  and  St.  Francis  Bs.,  Pages  829, 834, 836,  respectively. 


Part  (a),  Y-33     White, 


Black,  Little  Bed,   and  St.   Francis 
Rivers,  Arl^. 


APPKOFRIATIONS. 

Wliite  and  St.  Francis  Bs.: 

1833,   ,      J600  (sur.),  act  Mar.  2. 
1871,       10,000,77,498. 
1873,       50,000,73,57,492. 

1878,  40,000,79,115,968. 

1879,  12,000,  79,  US,  968. 


St.  Francis,  Black  and  Wbite  Bs.: 

1836,  Jl,  000  (sur.),  act  July  4. 

Black  and  VFliite  Bs.: 

1837,  tl,  000  (sur.),  act  Mar.  3. 

White,  Black,  and  Little  Bed  Bs.: 

1871,     $10,000,71,68,377. 


St.  Francis  B.: 

1871,     $10,000,  71,  58,  377. 


WblteB.: 

1874,     $50,000,  74, 63. 

1876,      10,000,  76, 80;  77, 80. 

1879,       10,000,  79, 115,  968. 


$112,500 
1,000 
1,000 
10,000 
10,000 

70,000 


Total 204,500 

COMMEBCE. 

St.  Francis  B.: 

Would  not  justify  imp.,  73, 477,  479. 

Uttle  Bed  B.: 
Benefit  of  imp.,  71, 364. 

White  B.: 

Benefit  of  imp.,  71,  365;  76,  627;  77,  501;  78, 
662. 
Statistics,  77, 501;  78,  662;  79, 968. 

Bla«k  B.: 

Benefit  of  imp.,  71^76. 

Statistics,  78, 380;  H.  Doo.  35,  45th  Cong.,  1st 
sess. 

EN6INEEBS. 

Chief  of  Engineers.  Bs.  on  White  B.,  73,  55; 
74, 63;  75, 68;  76, 80;  77, 80;  78, 92;  79, 115, 126. 

Black  B.,  78,  55;  79, 118. 

St.  Francis  E.,  73,  53,  56;  73,  56;  76,  80;  77, 
79*  79  115. 

White  and  St.  Francis  Es.,  73,  57;  74,  63;  75, 
68. 

White,  Black,  and  Little  Bed  Bs.,  70,  31,  66; 
71,58,59;  73,53. 


In  charge: 

Lt.  Ck)l.  W.  F.  Eaynolds,  1871-73.  Es.  on 
White  E.,  71, 364;  73, 374. 

Black  B.,  71, 374;  73, 378. 

St.  Francis  B.,  71, 356, 361;  73, 343. 

Little  Bed  B.,  71,361. 

White,  Black,  and  Little  Bed  Es.,  71,  376;  73, 
343.  ' 

Col.  J.  H^  Simpson,  1873.  E.  on  St.  Francis  E., 
73, 476. 

Maj.  C.  B.  Suter,  1873-79.  B.  on  White  B.,  75, 
516:  76, 622;  77, 501;  78, 661;  79, 1082. 

Black  B.,  73j492;  74,  371;  76, 627:  77,  498. 

Maj.  W.  H.  H.  Benyaurd,  1879.  E.  on  White 
By  79, 969;  H.  D.  35,  46th ,  2d. 

White  and  St.  Francis  Bs.,  79,  968;  H.  D.  35, 
46th,  2d. 

Little  Bed  E.,  H.  D.  35, 46th,  2d. 

Assistants: 

H.  L.  Koons.    E.,  St.  Francis  E.,  71, 356. 
J.  Straszer.    E.,  White  B.,  71,7370.    Black  B., 
71,374.    Little  Bed  B.,  71,362. 
A.  Livermore.    E.,  White  B.,  71,  366;  73,  375. 
J.  S.  Tennyson.    B.,  White  B.,  71, 366. 
J.  D.  McKown.    E.,  St.  Francis  E.,  73, 477. 
C.Smith.    E.,  White  E.,  73, 374. 
D.  W.  Wellman.    B.,  White  B.,  78, 662. 
A.  H.  Blaisdell.    B.,  Black  B.,  78, 378. 

ESTIMATES.    (See  Plans  and  Projects.) 

White  E.: 

By  Lt.  Col.  Eaynolds,  removal  of  snags,  wrecks, 
and  leaning  trees,  1176,000,  71, 366. 

By  A.  Livermore,  constr.  of  wing  dams  and  re- 
moval of  obstr.,  $60,440,  71, 370.  Imp.  from  James 
Fork  to  Forsyth  by  wing  dams,  and  removal  of 
obstr.,  $30,375;  Forsyth,  Mo.,  to  foot  of  Buffalo 
"  Shoals,  Ark.,  $70,845',  73, 376. 

By  Maj.  Suter,  permanent  imp.  above  Jackson- 
port  by  system  of  dikes,  and  removal  of  snags, 
$710,234.37,  76,  626.  Imp.  at  Buffalo  Shoals, 
$10,000,  78,  662,  663. 

By  Maj.  Benyaurd,  completion  of  imp.  at  Buffalo 
Shoals,  $15,000,  H.  D.  67,  45th,  3d. 

ynilte  and  St.  Francis  Es.: 

By  Maj.  Benyaurd,  continuing  imp.,  $40,000, 
H.D.  67,  45th,  3d. 

Black  B.: 

By  Lt.  Col.  Eaynolds,  removal  of  snags,  trees, 
etc.,  $50,968,  71,  374.  Imp.  of  E.,  and  constr.  of 
snag  boat,  $110,561,  73, 378. 

By  A.  H.  Blaisdell,  removal  of  snags,  sunken 
logs,  1  eaning  trees,  and  drift  piles;  also  building 
1,200 1.  f .  of  wing  dams,  $90,561,  73,  381. 

By  Maj.  Benyaurd,  imp.  of  E.  by  removing 
snags,  leaning  trete,  and  constr.  of  3,500'  of  dams, 
$80,800,  H.  D.  35,  46th,  2d. 


1  Sur.— E.,  Aug.  1, 1837;  est.,  $12,390.    (H.  D.  482,  55th,  2d.) 
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Wbite,  Black,  and  Little  Bed  Us.s 

By  Lt.  Col.  Raynolds,  snag  boat  and  running 
expenses  for  6  months,  $135,000,  71,  377. 

Little  Bed  B.: 

By  Lt.  Ck)l.  Eaynolds,  removal  of  obstr.,  $38j065, 
71,362. 

St.  Francis  B.: 

By  H.  L.  Koons,  imp.  from  month  to  Witts- 
burgh,-  by  means  of  wmg  dams  and  removal  of 
obstr.,  153,229.76,  71,  360. 

OFEBATIONS. 

1871-73.  St.  Francis  B.,  431  snags,  151  trees, 
and  2  drift  piles  removed;  White  and  St.  Francis 
Rs.,  S43  snags,  422  trees,  and  3  drift  piles  removed, 
7a,  53,  343. 

1873-73.  White  and  St.  Francis  Es.,  repairs 
to  snag  boat,  73,  492. 

1873-74.  White  and  St.  Francis  Ks.,  87  snags, 
1,668  trees,  and  1  drift  pile  removed,  74, 372. 

1874-75.  White  B.,  313  snags,  1,548  trees,  5 
drift  piles,  2  wrecks,  and  681  c.  f.  of  St.  removed, 
76,  68,  516. 

187S-78.  White  B.,  clearing  chan.  at  Buffalo 
Shoals  of  bowlders,  78,  661. 

1878-79.  White  B.,  removal  of  loose  r,,  79, 
126, 1082. 

PHTSICAL  CHABACTEEISTICS. 

White  E.,  described,  74,  366.  High  and  1.  w., 
71, 372.    Oscillations,  76, 616. 

Black  E.,  described,  73,  379.  Table  of  shoals, 
73, 382. 

St.  Francis  B.,  described,  73, 477. 

Little  Bed  B.,  floods,  71,  363. 

FLANS.    (See  Estimates  and  Projects.) 

Wblte  B.; 

By  A.  Livermore,  eonstr.  of  dams,  and  removal 
ofobstr.,  etc.,  73, 376. 

By  Maj.  Suter,  eonstr.  of  dikes,  and  removal  of 
snags,  76,  725. 

Black  B.: 

By  Maj.  Benyaurd,  removal  of  sn^s  and  leaning 
trees;  also  eonstr.  of  3,500'  of  dams,  H.  D.  35,  46th, 
2d. 

St.  Francis  B.: 

By  H.  L.  Koons,  imp.  B.  by  wing  dams,  and  re- 
moval of  obstr.,  71, 360. 

By  Lt.  Col.  Eaynolds,  dr.  in  place  of  wing  dams. 
71,  356. 

Little  Bed  B.: 
By  Lt.  Col.  Eaynolds,  removal  of  obstr.,  71, 363. 


FBIVATE  (STATE)  WORK. 

Crib  dam  erected  by  Arkansas  for  imp.  of  White 
E.,  71,  367.  Large  quantities  of  land  donated  by 
Missouri  for  imp.  of  Black  E.,  73,  380.  In  1870 
the  State  of  Uissouri  app.  $15,000  tor  imp.  of  Black 
B.,  with  proviso  that  Arkansas  would  provide  for 
similar  imp.;  Arkansas  failed  to  make  any  app., 
73, 380. 

FBOJECTS.    (See  Estimates  and  Plans.) 

WUteB.: 

By  Maj.  Suter,  removal  of  snags,  leaning  trees, 
and  bowlders;  also  eonstr.  of  dikes,  74,  63;  78, 92. 
Constr.  of  7  spur  dikes  of  st.  at  Buffalo  Shoals,  and 
removal  of  bowlders,  78, 661. 

St.  Francis  B.: 

By  Col.  Simpson,  removal  of  obstr.,  73, 476. 

By  Maj.  Benyaurd,  to  cut  the  heavy  timber  along 
the  banks  of  the  Upper  St.  Francis:  est.,  $3,000, 
79, 968. 

White,  Black,  and  Little  Bed  Bs.: 

By  Lt.  Col.  Eaynolds,  removal  of  obstr.,  71, 377. 

WMte  and  St.  Francis  B.: 

By  Maj.  Suter,  removal  of  snags  and  leaning 
trees,  73, 492. 

SUBVETS. 

Of  Black,  White,  and  St.  Francis  Es.,  1836,  au. 
act  July  4,  1836.  Of  Black  and  White  Es.,  1836, 
au.  act  Mar.  3, 1837. 

Of  St.  Francis,  Cache,  Little  Bed,  White,  and 
Black  Bs.,  1870,  au.  act  July  11, 1870,  70, 31,  66. 

Ex.  of  St.  Francis  E.  by  H.  L.  Koons,  1870. 
B.,  71, 356. 

Ex.  of  Little  Bed  E.  by  J.  Straszer,  1870.  E_ 
71,362. 

Ex.  of  White  E.  by  A.  Livermore,  1870,  Forsyth 
to  Jacksonport.  B.,  71,  366.  By. J.  Straszer, 
1870,  below  Duvalle  Bluff.    B.,  71, 370. 

Of  White  B.  from  Buffalo  Shoals  to  mouth  of 
James  Fork,  Mo.,  by  A.  Livermore,  1870.  B.,  73, 
374. 

Of  Black  E.,  by  A.  H.  Blaisdell,  1871.  B.,  73, 
378.  Of  St.  Francis  B.,  from  Greenville  down, 
73,56. 

Ex.  of  St.  Francis  B.  by  J.  D.  McKown,  1872. 
B.,  73,  477. 

Of  White  E.  at  Buffalo  Shoals  by  D.  W.  Well- 
man,  1877.    B.,  78,  662. 

Of  Black  E.  by  J.  D.  McKown,  1879,  H.  D.  57, 
45th,  3d. 

Of  Black  E.,  Ark.,  au.  act  Mar.  3,  1879;  assigned 
to  Maj.  Benyaurd,  1879,  79, 118. 

Map.    Of  Buffalo  Shoals,  White  B.,  78, 662. 


Part  (b),  Y-33 


APPBOFBIATIONS. 


White  and  St.  Francis  Rivers, 
operations  on.) 


Ark.  (Snagging 


1880,  $12,000,80,1311. 

1881,  8,000,81,1511. 

1882,  12,000,  83, 1575. 


Total,    32,000 

App.  prior  to  1880,  80, 1311. 

ENGINEEBS. 

Cblel  of  Engineers.  B.,  80, 153;  81, 215;  83, 
211;  83,  220;  84,  228;  85,  249. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1879-82.  B.,  80, 1311; 
81, 1428. 

Capt.  T.  H.  Handbury,  1881-84.  B.,  81,  1510; 
83, 1574;  83, 1166. 

Maj.  M.  B.  Adams,  1884.    B.,  84, 1392. 

Capt.  H.  S.  Taber,  1885.    B.,  85, 1594. 

OFEBATIONS. 

1879-80.  1,151  trees  cut  down,  130  snags  re- 
moved, and  11  r.  heaps  destroyed,  80, 1311. 


1880-81.  270  snags  and  wreck  of  coal  barge 
removed;  298  trees  cut  down,  81, 1429. 

1881-83.  279  snags  removed,  2  sunken  barges 
destroyed,  and  122  trees  cut  down,  83, 1574. 

1883-83.  864  snags  removed  and  2,184  trees 
cut  down,  S3, 1167. 

1883-84.  93  snags  removed  and  95  trees  cut 
down,  84, 1392. 

After  1884  operations  were  carried  on  under 
separate  app.  for  White  and  St.  Francis  Es. 

FBOJECTS. 

In  1873  Maj.  Suter  recom.  imp.  of  both  the  White 
and  St.  Francis  Es.  by  removal  of  snags,  logs, 
wrecks,  and  similar  obstr.  &om  their  existing 
Chans.,  and  also  of  leaning  trees  from  the  banks, 
73,  492.  No  definite  amount  est.  for  completion 
of  this  proj.,  and  the  work  of  imp.  was  carried  on 
upon  both  Es.  by  joint  apps.  imtil  June  30,  1884, 
86,  1378.  Separate  app.  made  for  these  Bs.,  1884 
and  1886. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 
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Y-23 


WHITE  BIVEB,  ABK. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


White  E 

White  R.,  upper 

White  E.,  Buffalo  Fork 

White  R.,  operation  and  care  of  locks  and  dams. 

White  E.,  Augusta  Narrows 

White  E.— lower;  and  Clarendon,  Ark 


Total., 


1880-1912 
1897-1912 
1897-1900 
1904-1912 
1907-1911 
1890-1892 


$454,415.00 

813,500.00 

3,500.00 

212,284.32 

25,800.00 


1,509,499.32 


Part  (c),  Y-33    White  River,  Ark.     (Including  some  obstruc- 
tions removed  from  Cache  River.) 


APPKOFBIATIONS. 

i$5,000,  80, 1313. 
S20,000,  80, 1315. 

18,000,81,1512. 

'6,000,83,1580. 

2  4,000,83,1581. 
•35,000,85,1589. 
"18,000,86,1380. 

25,000,88,1405. 

30,000,90,1940. 

75,000,93,1686. 
<  50, 000,  95,2022. 
•20,000,96, 1683. 

14,815,99,2036. 

22,000,03,1578. 

*7, 100  (mainten.),  04,  2101. 

15,000,  06, 1569. 

30,000,  07, 1521. 

16,000,  09, 1579. 

17,600,10,1737. 

18,000,  11, 1885. 

18,000,  13,2096. 


1880/ 
1881, 
1882/ 
1884, 


1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,    454, 415  (inol.  170,000  tor  this  R.  carried 
on  p.  827,  $524,415,  13,2096) 

COMMEBCE. 

Prospective  advantages  to  result  from  imp.,  89, 
1657;  90, 1944;  93, 1685. 

Description  of,  941, 1552;  95,  2021;  96, 1682. 

Large  and  increasing,  93, 2113. 

Description  of.  After  ex.  of  1895,  the  local  and 
DE.  recom.  imp.  of  upper  E.,  Batesvllle,  Ark.,  to 
Buffalo  Shoals,  by  locks  and  dams,  but  Chief  of 
Engineers,  on  account  of  the  doubtful  C.  value  of 
the  stream,  did  not  recom.  such  imp.,  96,  1697, 
1700. 

Description  of,  bet.  Batesvllle  and  Buflalo  Shoals. 
After  ex.  of  1896,  slack-water  navigation  recom., 
97  1993. 

Statistics,  1895  to  1911,  inc.,  13, 790. 

In  1895,  73,769 1.;  m  1911, 143,285 1.,  13,  790. 

CONTKACTS. 

1895.  E.  T.  George  &  Co.,  subsistence  supplies, 
$3,183.67.  Dickinson  Hardware  Co.,  ship  sup- 
plies, $2,994.77,  96,  2022,  2023. 

1901.  E.  J.  Howard,  repairs  to  snag  boat, 
$17,762.92,  01,  2107. 

1903.  E.  J.  Howard,  new  hull  for  snag  boat, 
$5,810,  03, 1419. 

ENGINEEBS. 

Cblef  of  Engineers.  B.,  SO,  153,  154;  81,  216; 
83,  214;  83,  221;  84,  230;  85,  248;  86,  240;  87, 
207;  88,  188;  89,  221;  90,  199;  91,  252;  93,  244; 
93,  275;  94,  263;  95,  283,  287;  96,  245,  248;  97, 


312;  98,  304;  99,  364;  00,  418;  01,  427;  03,  357; 
03,  379;  04,  401;  05,  416;  06,  449;  07,  476;  08, 
608;  09,  536;  10, 60S;  11, 661;  IS,  788. 

In  cbaige: 

Maj.  W.  H.  H.  Benyaurd,  1879-81.  B.,  80, 1312, 
1314;  81, 1429,  1431. 

Capt.  T.  H.  Handbnry,  1881-84.  E.,  81,  1511, 
1512;  83, 1578,  1580;  83, 1169,  1170;  84, 1409. 

Maj.  M.  B.  Adams,  1884.    B.,  84, 1401, 1402. 

Capt.  H.  S.  Taber,  1884-93.  E.,  85,  1586,  1591, 
1592;  86,  1378,  1381;  87,  1534;  88,  1403;  89,  1655; 
90, 1942;  91,  2048;  93, 1683;  93,  2111. 

Capt.  C.  F.  Palfrey,  1894.    E.,  94, 1547. 

Lt.  Wm.  L.  Sibert,  1895-99.  B.,  95, 2017;  (Capt.) 
96, 1667, 1697;  97, 1971;  98, 1665. 

Lt.  E.  McGregor,  1899-1900.  B.,  99,  2036; 
(Capt.)  00, 2592. 

Capt.  G.  D.  Fitch,  1901-06.  B.,  01,  2103;  03, 
1577;  03, 1418;  (Maj.)  04,  2100;  05, 1568;  06, 1387. 

Capt.  W.  D.  Connor,  1906-08.  E.,  07, 1521:  08, 
1593. 

Capt.  G.  E.  Lukesh,  09,  632. 

Maj.  M.  L.  Walker,  1908-10.  B.,  09,  1579;  10, 
1735. 

Capt.  G.  S.  Spiith,  1910-.  B.,  11,  1884;  13, 
2096. 

J.  D.  McKown.    B.,  80,  1313;  81,  1430,  1432; 

Wm.  Parkin.    B.,  97, 1996. 

P.  E.  Van  Frank,  jr.    B.,  00,  2594. 

OBSTEUCTIONS. 

Piers  of  a  proposed  br.  at  Aberdeen  dangerous, 
94, 1552. 

OFEBATIONS. 

1879-80.  Eock  removed,  and  2  wing  dams 
built  at  Nellies  Apron  Shoals,  80, 1312. 

1880-81.  565  1.  f.  of  wing  dam  built  at  Samms 
Shoals,  200'  at  Arnolds  Shoal,  and  200'  at  Maguires 
Shoal;  161  logs,  snags,  and  trees  removed  from'  E. 
bet.  Jacksonport  and  Buffalo  Shoals,  81, 1429, 1430. 

1881-83.  1,450  1.  f.  of  wing  dams  built  at 
Maguires  and  Saflolds  Shoals,  and  963  snap,  logs, 
and  trees  removed  bet.  Jacksonport  and  BuflSo 
Shoals,  83, 1578, 1579;  1,020 1.  f.  wing  dams  built  in 
E.  above  Buflalo  Shoals  at  Crooked  Creek,  Bed 
Bud,  and  Siumners  Shoals,  83, 1581. 

1883-83.  1,642  snags  and  trees  removed,  and 
294  1.  f.  of  wing  dams  built  at  Bells  Pt.,  83,  1169, 
1170. 

1884-86.  1,621  snags  and  trees  removed  bet. 
Jacksonport  and  Buflalo  Shoals;  bowlders  removed 
at  Caching  Pullet  and  Betsy  Gill  Shoals;  solid 


♦Allotment. 

1  Between  Jacksonport  and  Buflalo  Shoals. 

a  Above  Buflalo  Shoals. 


'  White  E.,  Ark. 

*  Does  not  mclude  $2,000  allotted  to  Cache  E.,  Ark, 
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rock  at  Porter  Hodge  Shoal;  wing  dams  built  at 
Wyatts  and  O'Neals  Shoals,  85, 1587,  1590,  1593. 

1885-86.  Repair  of  dams  at  Bufialo  Shoals, 
and  remoral  of  obstr.  bet.  Calico  Rock  and  Bates- 
ville,  86, 1379, 1380, 1382. 

1886-87.  166  snags  and  6  drift  piles  and  2,115 
trees  removed  bet.  Newport  and  mouth  of  the  R., 
87,  1535,  1536. 

1887-88.  Snags  and  logs  removed  near  Devalls 
Blufl  and  Clarendon,  88, 1404. 

1888-89.  6  barges,  pile  driver,  and  quarter- 
boat  built;  snagging  operations  begun,  89, 1656. 

1889-90.  620  1.  f.  of  dam  repaired;  2,440 1.  f.  of 
dam  built;  367  o.  y.  of  rook  blasted  and  removed, 
90, 1943. 

1890-91.  1,460  1.  f.  of  dam  work  built,  and  11 
c.  y.  of  rook  removed  from  chan.,  91, 2048. 

1891-93.  2,844  c.  y.  of  rock  and  610  cords  of 
brush  used  in  dam  constr.,  93, 1684. 

1893-93.  Nearly  4,000  c.  y.  rock  quarried  and 
some  of  it  transferred  to  location  of  dikes,  93, 2112. 

1893-94.  Several  dikes  built;  nearly  500 
snags  and  other  obstr.  removed;  nearly  300  bowl- 
_ders  and  50  c.  y.  rocky  reef  removed;  wing  dams 
repaired,  and  plant  repaired,  94, 1551. 

1894-9S.  Nearly  2,000  snags,  etc.,  removed; 
2,310  1.  f.  revet,  work  in  progress,  and  plant  re- 
paired, 96,  2020,  2021. 

1895-96.  Wing  dams  constr.  at  about  9  places; 
revet,  constr.  continued;  nearly  500  snags,  etc.,  re- 
moved, and  about  400  o.  y.  bowlders,  loose  and 
solid  rook  removed;  plant  repaired.  Exhibit  of 
field  expend.,  96, 1672. 

1896-97.  Small  repairs  made  to  revet.,  and 
nearly  3,800  snags,  etc.,  removed;  plant  repaired, 
97, 1971. 

1897-98.  Nearly  600  snags,  etc.,  removed; 
over  40  shoals  dr.  through;  nearly  1,500  snags,  etc., 
removed  from  Cache  R.j  98, 1666. 

1898-99.  A  few  obstr.  removed  from  chan., 
and  boats  repaired,  99,  2035. 

1899-00.  1,142  snags  and  other  obstr.  removed 
from  Chan.,  00,  2595. 

1900-01.  136  snags  pulled,  294  trees  cut,  and 
repairs  made  to  snag  boat,  01, 2106. 

1903-03.  New  hull  for  snag  boat  Beauregard 
constr.,  and  snags  and  other  obstr.  removed  from 
E.,  03, 1418. 

1903-04.  754  snags  removed,  9  drifts  broken 
up,  and  5,425  trees  cut,  04,  2101. 

1904-05.  1,031  snags  removed,  and  3,259  trees 
cut,  05, 1569. 

1905-06.  860  snags  removed,  2,881  trees  cut, 
and  neck  at  Augusta  Narrows  closed  by  ht.  filling, 
06, 1387. 

1906-07.  207  snags  removed,  2  drifts  broken 
up,  and  5,352  trees  cut,  07, 1621. 

1907-08.  667  snags  removed,  951  trees  cut,  and 
4  drifts  broken  up,  08, 1593. 

1908-09.  771  snags  removed,  32  drifts  broken 
up,  and  2,828  trees  cut,  09, 1580. 

1909-10.  1,123  snags  removed,  62  drifts  broken 
up,  and  5,549  trees  cut,  10, 1736. 

1910-11.  1,307  snags  removed,  15  drifts  broken 
up,  and  1,502  trees  cut,  11, 1885. 

1911-13.  1,172  snags  removed,  47  drifts  broken 
up,  and  4,263  trees  cut,  IS,  2096. 


PHTSICAIi  CHAJBACTEKISTICS. 

Description  of,  94, 1661;  95,  2021;  96,  1680;  97, 
1972. 

Description  of,  upper  White  E.;  above  where 
Black  R.  enters,  the  &1I  increases  and  d.  decreases, 
96, 1697;  shoals,  description  of,  and  comparison  of, 
at  1874  and  1896,  96, 1698. 

Description  of,  bet,  Batesville  and  Buffalo  Shoals, 
97, 1992. 

PLANS.    (See  Projects.) 

Capt.  Handbury,  1883,  reports  that  imp.  of 
White  R.  at  Memphis  &  lyittle  Rock  RR.  br.  not 
necessary  or  advisable,  84, 1410. 

PROJECTS.    (See  Plans.) 

Proj.  tor  imp.  of  R.  bet.  Jacksonport  and  Buffalo 
Shoals,  made  1871-72,  proposed  removal  of  snags, 
logs,  and  rock,  and  imp.  of  shoals  by  the  constr.  of 
wing  dams,  71, 370;  73,  376;  80, 1314;  85, 1692. 

Imp.  of  R.  at  Buffalo  Shoals  proposed  to  be  ac- 
complished by  removal  of  bowlders,  and  constr.  of 
7  spur  dikes,  78,  661. 

1874  to  1879,  incl.,  $70,000  app.  for  imp.  of  R. 
above  Jacksonport,  74,  63;  76,  80;  79, 116. 

In  1887  est.  that,  pending  plans  and  estimates 
for  permanent  imp.  of  the  R.,  a  yearly  app,  of 
S8,000  for  removal  of  snags  would  be  required  for  1 
or  2  years,  87,  308, 1636. 

By  Capt.  Taber,  1888,  permanent  imp.  of  R., 
giving  min.  d.  of  5'  at  extreme  1.  w.  from  mouth  to 
Newport,  and  a  d.  of  2'  at  1.  w.  from  Newport  to 
Buffalo  Shoals,  by  constr.  of  spur  dikes  to  contract 
the  flow,  and  by  removal  of  obstr.;  est.,  1105,316, 
88, 1407-1412. 

153,815  of  app.  of  1892  was  for  completion  of  ex- 
isting proj.,  and  remainder  to  be  expend,  at  dis- 
cretion of  Sec.  of  War,  93, 2112. 

Works  of  imp.  apparently  effective,  96,  1680; 
97, 1972;  98, 1666. 

In  1896  Capt.  Sibert  est.  $1,600,000  to  obtain 
slack-water  navigation  bet.  Buffalo  Shoals  and 
Batesville,  97, 1992. 

$378.84  of  unexpended  balance  of  July  1, 1898, 
was  for  removal  of  obstruction  in  Cache  R.  being 
the  unexpended  portion  of  $2^000  allotted  from  R. 
&  H.  act,  1896,  from  White  E.  to  Cache  R.  98, 
1667. 

SURVEYS. 

Ex.  of  White  R.  from  Forsythe  to  Buffalo  Shoals, 
made  by  Maj.  Benyaurd,  1880,  81, 1432. 

Ex.  and  sur.  of  White  E.  at  Memphis  &  Little 
Rock  RE.  br.,  near  Devalls  Blufl,  made,  1882-83, 
by  Capt.  Handbury,  84, 1409. 

Misc.  surs.,  93,  2112;  94, 1551. 

Ex.  of  upper  E.  au.  act  Aug.  17,  1894;  made  by 
U.  Sibert,  1895  (DE.  E.  fav.,  C.  of  E.  unfav.),  96, 
1697. 

Sur.  of  E.  bet.  BatesviUe  and  Buffalo  Shoals, 
with  view  to  imp.  by  slack-water  navigation,  au. 
act  June  3,  1896;  B..,  1896,  by  Capt.  Sibert  (see 
Projects),  97, 1992. 

Maps.    96,1684. 


Part  (d),  Y-33        White  River  (Upper),  Ark. 


APPEOPBIATIONS. 

1899,  $160,000,99,2038. 

1900,  160,000,00,2597. 
1902,  270,000,  03, 1682. 
1905,  160,000,  05, 1573. 
1907,        73,500,07,1623. 

Total,    813,500 

COMMERCE. 

Country  rich  in  manganese  and  rinc  ores  and 
marble,  in  addition  to  the  lumber  and  agricultural 
interests,  97, 1994. 


CONTRACTS. 

1900.  Glencoe  Lime  &  Cement  Co.,  Portland 
cement,  $2.45  and  $3.15  bbl.  ($9,065  and  $11,656). 
E.  S.  Hanford,  natiu^  cement,  $1.20  bbl.;  St.,  lit 
and  S2  c.  y.;  sand,  $1  c.  y.  ($32,108).  Ward  &  Wise, 
St.,  701)!  c.  y.  ($2,450).  W.  H.  Woodsmall,  sand,  33* 
c.  y.  ($1,848).  Kansas  City  &  Southern  Lumber 
Co.,  lumber,  $15  to  $40  M  f.  ($12,550).  New  Jersey 
Foundry  &  Machine  Co.,  ironwork,  $2,991.88. 
McCoppin,  hauling  material  from  ry.  station  to 
site  of  works,  St.,  600  c.  y.;  sand,  38^  c.  y.;  and 
cement.  Si  bbl.  ($5,108),  00,  2598,  2599. 

1901.  Alpha  Portland  Cement  Co.,  5,000  bbls. 
cement,  $2.20  bbl.;  Glencoe  Lime  &  Cement  C/O. 


r  See  pp.  14-22  fori 
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11,000  bbls.  cement,  11.82  bbl.  Griffiths  Iron 
Works  Co.,  wrought  iron,  10.049  lb.;  oast  iron, 
10.039  lb.;  steel,  S0.0675  lb.,  01,  2111. 

1903.  Eobt.  W.  Eamheart,  St.,  prices  given. 
Bryant  Lumber  Co.,  lumber,  prices  given.  W.  B. 
Ferguson,  timber,  f  15  1,000'  b.  m.  Urania  Lumber 
Co.  (Md.),  $9  1,000'  b.  m.  Edwin  S.  Healy,  2,600 
bbls.  cement,  t2.70  bbl.,  03, 1430. 

1904.  Urania  Lumber  Co.  (Ltd.),  lumber,  $16 
1,000'  b.  m.  Allbright  &  Ferrill,  st.  riprap,  9,000 
0.  y.,  at  780  c.  y.  Jas.  G.  Clarke,  pine  limiber 
(prices  given),  04,  2108. 

1905.  B.  W.  Earnheart,  st.  and  timber  (prices 
given).  Jas.  G.  Clarke,  pine  lumber  (prices  given), 
06, 1573. 

1906.  Edwin  S.  Healy,  Portland  cement, 
il.84  bbl.  Thomas-Fordyce  Mfg.  Co.,  iron  and 
steel  (prices  given).  J.  E.  Bell,  riprap  st.  (prices 
given),  Bryant  Lumber  Co.,  white  oak  lumber, 
rough  (prices  given),  06, 1.390. 

1907.  C.  J.  Carter  Lumber  Co.,  rough  oak, 
gum,  pine  or  ash  lumber  (prices  given).  Albright 
&  Eamsey, riprap st.,83to.y.,07, 1524. 

ENGINEERS. 

Cbiet  of  Engineers.  B.,  97,  316;  99,  365;  00, 
419;  01,  428;  02,  359;  03,  381;  04,  403;  06,  416; 
06,  452;  07,  478;  08,  511;  09,  539;  10,  607;  11, 
653;  13, 790. 

Boards.  Ex.  by  special  BE.  to  determine  de- 
sirability of  constr.  further  locks  and  dams,  au.  act 
Mar.  3,  1905.    B.,  July  16,  19051  (unfav.),  06,  460. 

In  cbarge: 

Capt.  Wm.  Sibert,  1897.    R.,  97, 1992. 

Lt.  B.  McGregor,  1899-1900.  B.,  99,  2038; 
(Capt.)  00, 2596. 

Capt.  G.  D.  Fitch,  1901-06.  E.,  01,  2108;  08, 
1580;  03, 1420;  (Maj.)  04,  2102,  3750;  05, 1570;  06, 
1389. 

Capt.  W.  D.  Connor,  1906-08.  B.,  07, 1523;  08, 
1597. 

Capt.  G.  R.  Lukesh,  09, 532. 

M^.  M.  L.  Walker,  1908-10.  B.,  09,  1584;  10, 
1738.  • 

Maj.  C.  S.  Smith,  1910-.    B.,  11, 1886;  18,  2097. 

Assistant.  Wm.  Parkin.  B.,  00,  2600;  01, 
2112;  08, 1580;  03, 1421;  04,  2103;  05, 1571. 

LEGAL  PROCEEDINGS. 

Complete  title  to  land  at  Batesville  site  obtained 
in  Mar.,  1900,  00, 2596. 

OPEBATIONS. 

1899-00.  Constr.  of  Look  and  Dam  No.  1  in 
progress,  00, 2596. 

1900-01.  Work  at  Lock  and  Dam  No.  1  in 
progress.  At  Lock  and  Dam  No.  2,  lock  house 
completed,  abutment  nearly  completed;  coffer- 
dam work  under  way,  01,  2109. 

1901-08.  At  Lock  and  Dam  No.  2  lock  walls, 
back  filling,  and  abutment  completed.  Summary 
of  concrete  in  Lock  No.  2  given,  02, 1580. 


1908-03.  At  Lock  and  Dam  No.  1,  land  and 
guide  cribs,  lock  house,  warehouSfe,  and  dam  built. 
At  Lock  and  Dam  No.  2,  upper  guide  and  land 
cribs  nearly  completed,  lower  land  crib  built  to 
pool  level,  etc.;  all  floating  plant  repaired,  03, 
1420. 

1903-04.  History  of  constr.  of  1.  and  d.,  with 
technical  details,  04,  3760.  At  Lock  and  Dam  No. 
1,  new  abutment  and  bank  protection  built;  this 
1.  and  d.  trans,  to  app.  "Operation  and  care  of 
canals"  on  Jan.  16,  1904.  Work  on  Lock  and  Dam 
No.  2  in  progress,  04,  2102. 

1904^)5.  Work  of  rebacking  dam  at  Lock  and 
Dam  No.  1.  Ijook  and  Dam  No.  2  nearly  com- 
pleted. Trans,  to  "Operation  and  care"  on  Feb. 
16,  1905.  Work  on  Lock  and  Dam  No.  3  begun 
Apr.  13,  1906,  OS,  1570. 

1905-06.  Look  and  Dam  No.  2,  lower  R.  crib 
rebuilt.  This  1.  and  d.  now  completed.  At  Lock 
and  Dam  No.  3  the  lock  walls  and  upper  guide 
cribs  built,  and  excavation  for  abutment  com- 
menced, 06, 1389. 

1906-07.    Abutment   for   Dam    No.    3   com- 

Sleted;  floating  plant  overhauled  and  repaired, 
'7f  LuZo- 

1907-08.  Lock  and  Dam  No.  3  completed  and 
placed  under  "Operation  and  care"  Feb.  1,  1908. 
History  of  constr.  of  Lock  and  Dam  No.  3,  08, 1697. 

1908-09.  At  Lock  No.  3,  lower  crib  extended 
75'  downstream,  09, 1584. 

1911-18.  407  c.  y.  st.  placed  in  bank  protection 
at  Dam  No.  3,  18, 2097. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  97, 1992. 

Discharge  observations,  01,  2115;  08,  1681;  03, 
1425. 

Abutment  of  Dam  No.  1  totally  destroyed  by 
freshet  on  Nov.  25, 1902,  03, 1422. 

Chan,  d.,  08,  511. 

PROJECTS. 

By  Capt.  Sibert,  1897,  slack-water  navigation, 
Batesville  to  Buffalo  Shoals,  by  means  of  10  fixed 
dams  with  masonry  locks;  est.,  $1,600,000,  97, 1993. 

By  Capt.  McGregor,  1900,  expend.  $150,000  to 
constr.  Dam  No.  2;  est.  of  the  dam,  $221,171.60,  00, 
2596. 

Capt.  Fitch  recom.  discontinuance  of  imp.  this 
portion  of  White  E.  after  completion  of  Locks  and 
Dams  Nos.  1  and  2,  03, 1426. 

SURVEYS. 

Sur.j  Batesville  to  Buffalo  Shoals,  with  view  to 
imp.  by  slack-water  navigation,  au.  act  June  3, 
1896;  R.  by  Capt.  Sibert,  based  on  sur.  made,  1887, 
by  Capt.  Taber  (see  Projects),  97, 1992. 

Sur.  for  location  of  Dams  Nos.  1  and  2,  made. 
1899-1900,  99,  2038;  00,  2696. 

For  sites  for  Locks  Nos.  2  and  3,  01,  2109. 

Ex.  to  determine  desirability  of  constr.  further 
1.  and  d.,  au.  act  Mar.  3,  1905;  made  by  BE.,  B. 
July  16, 1905.    Not  considered  desirable,i  06, 460. 


Part  (e),  Y-33        Buffalo  Fork,  White  River,  Ark. 


APPBOPBIATION. 

1899,  $3,500,  99,  2038. 

COMMEBCE. 

Description  of,  97, 1995. 

Very  little  steamboating  ever  attempted  on  this 
stream,  99, 2037. 

Natural  chan.  is  "now"  available  to  fullest  ex- 
tent for  flatboats  and  rafts,  00,  420. 

For  year  ending  May  31,  1900,  998  t.;  value, 
$8,436,  00,  420. 


ENGINEERS. 

Chief  of  Engineers.  R.,  97,  317;  99,  365;  00, 
420;  01,  429;  08, 359;  03, 382. 

In  cliaTge: 

Capt.  Wm.  L.  Sibert,  1897.    B.,  97, 1994. 

Lt.  Bobert  McGregor,  1899-1900.  B.,  99,  2037; 
(Capt.)  00,  2601. 

Capt.  G.  D.  Fitch,  1901-02.  B.,  01,  2119;  08, 
1583. 

Assistant.    Wm.  Parkin.    B.,  97, 1998. 


1  H.  D.  150,  59th,  1st. 


832    INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


OFEBATIONS. 

3,360  trees,  430  cords  of  brush,  and  2,000  e.  y. 
loose  rook  removed,  completing  the  work,  00, 2601. 

PHTSICAI-  CHABACTEEISTICS. 

Description    of.    Table    showing    extent    and 
nature  ol  shoals,  97, 1996, 199S. 

PBOJECTS. 

Capt.  Sibert  est.,  1897,  $760,000  to  obtain  slack- 
water  navigation,  97, 1995. 


By  Capt.  Sibert,  1897,  removal  of  overhanging 
timber,  and  loose  and  solid  rock  from  shoals,  mouth 
to  the  mouth  of  Rush  Creek;  est.,  $3,600,  97, 1995. 

SUB  VETS. 

Stir.,  mouth  of  Buffalo  Fork  to  mouth  of  Rush 
Creek,  to  determine  character  and  extent  of  imp. 
required,  au.  act  June  3, 1896;  made,  1897,  by  Capt. 
Sibert  (see  Projects),  97, 1995. 


Part(f),Y-33    White  River  (Upper),  Arli.,  Locks  and  Dams. 
(Operating  and  care.) 


APPROPRIATIONS.! 


1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


$361. 86,  04,  2110. 
4,650.00,05,1675. 
39,747.80,06,1393. 
26,837.23,07,1627. 
43,064.26,08,1602. 
17,448.03,09,1586. 
23, 184.  21,  10, 1740. 
21,148.30,  11,1889. 
35,842.64,  18,2099. 


Total,  212,284.32  ($212,284.32,  13,  2099,  being 
total  spent). 
CONTRACTS. 

1906.  R.  W.  Eamheart,  gravel  and  st.  (prices 
given),  06, 1393. 

1907.  Urania  Lumber  Co.  (Ltd.),  pine  lumber 
(prices  given),  07, 1527. 

ENGIBTEEBS. 

Chief  of  Engineers.  B.,  04,  405;  OS,  417;  06, 
453;  07,  479;  08,  612;  09,  540;  10,  608;  11,  664; 
13,  791. 

In  cbaige: 

Maj.  G.  D.  Fitch,  1904-06.  E.,  04,  2109;  05, 
1674;  06, 1390. 


Capt.  W.  D.  Connor,  1907-08.  B.,  07,  1524;  08, 
1600. 

Capt.  G.  R.  Lukesh,  09,  532. 

M^.  M.  L.  Walker,  1908-10.  R.,  09,  1686;  10, 
1739. 

Maj.  C.  S.  Smith,  1910-.    E.,  11, 1887;  13,  2097. 

OPERATIONS. 

1904-13.  Mainten.  and  general  repairs,  04, 
2109;  OS,  1674;  06,  1390;  07,  1526;  08,  1600;  09, 
1586;  10, 1739;  11, 1887;  13,  2097. 

1904-05.  Lock  No.  1  placed  under  op.  and  c. 
Jan.  16,  1904,  and.Lock  No.  2,  Feb.  16,  1906,  OS, 
1674. 

1907-08.  Lock  No.  3  placed  under  op.  and  c. 
Feb.  1, 1908,  08, 1600. 

PHYSICAL  CHABACTEEISTICS. 

Water  stages,  06,  1392;  07,  1626;  08,  612;  09, 
640;  10,  608;  11,  665;  13,  792. 

PBIVATB  WOBK. 

Dr.  by  private  parties  in  front  of  their  own  docks, 
11, 1888;  13,  2098. 


Part  (g),  Y-23       White  Biver,  Atk.,  Augusta  Narrows. 


APPEOPRIATIONS. 

1907,  $25,800,  11, 1883. 
CONTRACTS. 

1907.    H.  Dalhofl,  levee  work,  24$  c.  y.;  clear- 
ing, $100  acre,  08, 1597. 

ENGINEERS. 

Cblet  ol  Engineers.    B.,  08,  510,  519;  09,  538, 
539,  548;  10,  603;  11,  650. 

Boards.    BE.  au.  act  Mar.  2, 1907,  08,  510. 

In  cbarge: 

Capt.  Wm.  D.  Connor,  1908.    R.,  08, 1595. 
Maj.  M.  L.  Walker,  1909-10.    B.,  09,  1681;  10, 
1734; 
Maj.  C.  S.  Smith,  1911.    B.,  11, 1883. 


OPEBATIONS. 

1907-08.    80%  of  levee  work  and  revet,  work 
done,  08,  610. 
1908-09.    Remainder  otproj.  done,  09, 1582. 

PBOJECT. 

BE.,  1907,  recom.  spending  for  levee  and  revet, 
at  Augusta  Narrows,  $28,500  of  the  $100,000  app. 
for  "Arkansas  River  at  Pine  BIuS  and  White 
River  at  Augusta  Narrows,"  and  a  portion  of  the 
remainder  to  be  reserved  for  repairs,  etc.,  08,  610; 
09,  548. 

SUE  VET. 

Ex.  by  BE.  au.  act  Mar.  2, 1907,  08,  610. 


Part  (h),  Y-23      Clarendon,  and  Lower  White  River,  Arif, 


ENGINEEES. 

Clilef  o(  BepalTS.    E.,  91,  257;  93,  247,  1697. 

In  charge: 

Capt.  H.  S.  Taber.    E.,  93, 1698,  1700. 
Col.  C.  B.  Comstock.    E.,  93, 1704. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  93, 1698. 


PLANS. 

By  Col.  Comstock,  1892,  levee  oonstr.,  6,100,000 
0.  y.,  Helena  to  White  R.;  est.,  $1,100,000,  93, 1704. 

SUE  VET. 

Sur.  to  prevent  injury  from  backwater  from  the 
Mississippi  E.  au.  act  Sept.  19,  1890;  made,  1892, 
by  Capf.T'aber,  93, 1700. 


1  Expend,  under  the  permanent-indefinite  app.  acts  July  5, 1884,  and  Mar.  3, 1909,  for  operating  and  keep- 
ing in  repair  canals  and  other  public  works. 


[See  pp.  14-22  (or  1 
Lexplanatlons,  ete.J 


EIVBE  AND   HAEBOR   WOEKS. 
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Y-35 


CACHE  RIVER,  ARK. 


1888, 

$7,000,  89, 1659. 

1K92, 

2,000,98,1687. 

1894, 

12,000,99,2039. 

1896, 

12,000,99,2039. 

1899, 

1,000,99,2039. 

1902, 

2,000,03,1584. 

1905, 

2,000,05,1676. 

1907, 

2,000,07,1528. 

1909, 

*3,000,  09, 1587. 

1910, 

3,000, 10, 1741. 

1911, 

3,000,11,1891. 

1912, 

3,000,  13,  2100. 

Total,  32,000  (inol.  sales,  132,100.30,  13,  2100). 

COMMEKCE. 

Unimportant,  71, 354, 

C.  in  past  years  quite  extensive,  81, 1480. 

Great  prospective  advantages  to  C.  to  result  from 
opening  the  K.,  91, 2052. 

Description  of.  Kafting  and  small  flatboats 
handled  by  the  current,  94, 1554;  95,  2024. 

C,  1900, 11,215 1.;  value,  $29,961,  00,  421. 
About  75%  ratted,  06,  454. 

Operations  of  material  benefit  to  C.  in  lengthen- 
ing navigable  periods  of  stream,  18,  793. 

ENGINEEKS. 

Chlet  ol  Engineers.  B.,  70,  31,  66;  71,  58,  59; 
81,  213;  87,  210;  88,  189;  89,  222;  90,  200;  91, 
253;  98,  244;  93,  276;  94,  254;  96,  283,  286;  96, 
246;  99,  366;  00,  421;  01,  430;  03,  360;  03,  383; 
04,  405;  05,  418;  06,  453;  07,  480,  486;  08,  513; 
09,  541;  10, 608;  11,  666;  13,  792. 

Boards.    BERH.    E.,  07,  486. 

In  charge: 

Lt.  Col.  W.  F.  Raynolds,  1871.    E.,  71,  354. 

Maj.  W.  H.  H.  Benyaurd,  1881.    E.,  81, 1477. 

Capt.  H.  S.  Taber,  1887-93.  B.,  87,  1547;  89, 
1659;  90, 1946;  91,  2061;  92, 1687;  93, 2114. 

Capt.  C.  F.  Palfrey,  1894.    E.,  94, 1554. 

Lt.  Wm.  L.  Sibert,  1895.    E.,  95, 2024,  2037. 

Lt.  R.  McGregor,  1899-1900.  E.,  99,  2039; 
(Capt.)  00,  2602. 

Capt.  G.  D.  Fitch,  1901-06.  E.,  01,  2120;  03, 
1584;  03, 1431;  (Maj.)  04,  2110;  05, 1575;-Oe,  1394. 

Capt.  Wm.  D.  Connor,  1907-08.  E.,  07,  1527; 
08, 1602. 

Maj.  M.  L.  Walker,  1909-10.  E.,  09,  1587;  10, 
1741. 

Maj.  Clarke  S.  Smith,  1911-.  E.,  11,  1890;  18, 
2099. 

Assistants; 

D.  Fitzgerald.    B.,  71, 354. 
Z.  Harrison.    R.,  80, 1478. 

P.  R.  Van  Frank,  jr.    B.,  96,  2038;  00,  2603. 

OBSTEUCTIONS. 

Little  Rock  &  Memphis  RR.  br.  at  Old  Boyds 
Landing  an  obstr.  to  through  steamboat  naviga- 
tion, and  said  to  be  the  cause  of  steamboats  leaving 
R.,  95, 2024. 


OPEBATIONS. 

1888-89.  Snag  boat  Riverside  built;  67  snags, 
14  drift  piles,  and  69  overhanging  trees  removed, 
89  1659. 

1889-90.  341  snags,  158  trees,  and  20  drift 
piles  removed,  90, 1947. 

1898-93.  Nearly  1,600  snags  and  other  obstr. 
removed,  93, 2114. 

1893-94.  Over  5(50  snags,  etc.,  removed,  94, 
1554. 

1899-00.  About  3,700  snags  and  other  obstr. 
removed  from  chan.,  00, 2603. 

1903-03.  2,604  snags  and  other  obstr.  removed; 
limbs  cut  from  504  trees  and  sunken  SS.  broken  up, 
03, 1431. 

1905.4)6.  1,175  snags  and  other  obstr.  removed, 
2,347  trees  girdled,  and  58  drifts  broken  up,  06, 
1394. 

1908-09.  8,802  snags  and  other  obstr.  removed 
and  123  drifts  broken  up,  09, 1587. 

1909-10.  2,582  snags  and  other  obstr.  removed 
and  8  drifts  broken  up,  10, 1741. 

1910-11.  927  snags  removed,  63  drifts  broken 
up,  2,244  trees  cut,  771  trees  girdled,  and  over- 
hanging limbs  trimmed  from  640  trees,  11, 1890. 

1911-18.  2,231  snags  removed  from  chan.,  33 
drifts  broken  up,  706  trees  out,  and  480  trees  girdled, 
13, 2099. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  81, 1479;  95, 2024;  18,  793. 

Severe  storm,  1893,  blocked  R.  with  fallen  tim- 
ber, 94, 1554. 

Description  of,  to  Riverside,  95,  2037. 

Not  navigable  at  lowest  stages,  06,  418. 

Range  bet.  h.  and  1.  w.,  from  15'  above  to  32'  at 
mouth,  07,  481. 

300  m.  1.;  existing  proj.  covers  86  m. 

PLANS. 

By  D.  Fitzgerald,  removing  overhanging  trees 
and  snags;  est.,  $4,000,  71,  354,  355. 

By  Maj.  Benyaurd,  1880,  imp.  R.,  mouth  to 
Grays  Ferry,  160  m.,  by  removing  snags,  logs,  and 
overhanging  trees;  est.,  $30,316,  81, 1478. 

PEOJECTS. 

By  Capt.  Taber,  1887,  removing  snags,  mouth  to 
Riverside;  est,  $7,000,  87, 1548;  increased  to  $10,000 
in  1891,  91, 2053. 

Small  plant  consolidated  with  that  of  White  R., 
94, 1554. 

The  existing  proj.,  1901,  that  au.  1896,  covering 
removal  of  obstr.,  mouth  to  James  Ferry,  79  m., 
01,  430. 

SUBVBTS. 

Au.  act  July  11,  1870,  assigned  to  Lt.  Col.  W.  F. 
Raynolds,  made  by  D.  Fitzgerald.    E.,  71, 364. 

Ex.  to  Riverside  with  view  to  slack-water  navi- 
gation, au.  act  Aug.  17,  1894;, made  by  Lt.  Sibert, 
1895,  96,  2037  (E.  fav.  to  snagging). 

Pre.  ex.  upper  R.,  au.  act  Mar.  3,  1905.  E.  of 
DO.  reviewed  by  BERH  (unfav.),i  07,  486. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  793. 


*  Allotment.                   i  Allotted  from  White  R. 
30462°— H.  Doc.  740,  63-2 53 


2  H.  D.  176,  59th,  2d. 


834    INDEX  TO  EEPOETS,  CHIEF'  OF  ENGINEERS,  U.   S.  ARMY,  1866-li)12. 


Y-38  BLACK  RIVER,  ARK.  AND  MO.' 

(See  also  "White,  Black,  Little  Red,  and  St.  Francis  Rivers,  p.  827.) 


APPROPRIATIONS. 

1880,      515,000,80,1326. 

6,000,81,1617. 

10,000,  82, 1585. 

20,000,84,231. 

5,000,  86, 1377. 

6,000,  88, 14M. 

7,000,  88,190. 

6,000,90,1980. 

7,000,90,1961. 

5,000,93,1690. 

9,500,95,2027. 

8,000,96,1687. 

8,000,99,2040. 

21, 700,  03, 1586. 

2  8,850,04,2113. 

13,000,05,1578. 

*13,000,  07, 1530. 

*12,000,  09,  1589. 

*13, 500,  10,  1744. 

*4,100,  11,1893. 

*12,000,  13,2102. 


1881 
1882, 
1884, 
1886, 
1888/ 

1890/ 

1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1905, 
1907, 
1909, 
1910, 
19U, 
1912, 


Total,  208, 650  (less  S319.50  ret.  to  Treas,  $208,- 
330.50,  13,  2102). 

COMMERCE. 

Decline  in  C,  84, 1403. 

Benefit  to  be  derived  from  imp.,  88,  1414;  89, 
1661. 

Description  of,  94, 1556;  96,  2027;  96, 1687. 

Benefits  to,  by  opening  of  stream,  apparently  to 
be  great,  93,  2116. 

C,  1900,  966,961 1.;  value,  J129,698,  00,  422. 


CONTRACTS. 

1895.  H.  J.  George  &  Co.,  subsistence  supplies, 
S534.71,  95,  2028. 

1903.  Ed.  J.  Howard,  hull  for  snag  boat 
Beauregard,  $6,810,  03, 1434. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  80,  166,  158;  81,  218; 
83,  216,  216;  83,  223;  84,  231;  85,  247;  86,  240; 
87,  208;  88,  189,  190;  89,  223;  90,  200;  91,  254, 
255;  93,  246;  93,  277;  94,  254;  95,  284;  96,  246; 
97,  313;  98,  305;  99,  367;  00,  421;  01,  431;  03, 
361;  03,  384;  04,  406;  05,  419;  06,  465;  07,  481; 
08,  514;  09,  542;  10,  610;  11,  666;  13,  794. 

In  cbaigc: 

Maj.  W.  H.  H.  Benyaurd,  1879-81.  R.,  80, 1326; 
81, 1436. 

Capt.  T.  H.  Handbury,  1881-83.  R.,  81,  1515; 
83, 1683, 1584;  83,  1172. 

Maj.  M.  B.  Adams,  1883-84.    R.,  84, 1403. 

Capt.  H.  S.  Taber,  1884-93.  R.,  86,  1683;  86, 
1377;  87,  1637;  88,  1413;  89,  1660,  1662;  90,  1948, 
1960;  01,  2055,  2058;  93, 1689;  93,  2116,  2117. 

Capt.  C.  F.  Palfrey,  1894.    R.,  94, 1565. 

Lt.  Wm.  L.  Sibert,  1895-98.  R.,  95, 2025;  (Capt.) 
96, 1686;  97, 1976;  98, 1669. 

Lt.  E.  McGregor,  1899-1900.  R.,  99,  2040; 
(Capt.)  00,  2604. 

Capt.  G.  D.  Fitch,  1901-06.  R.,  01,  2121;  03, 
1585;  03, 1432;  (Maj.)  04,  2111;  05, 1576;  06, 1394. 

Capt.  Wm.  D.  Connor,  1907-08.  R.,  07,  1528; 
08, 1603. 

Maj.  M.  L.  Walker,  1909-10.  R.,  09,  1688;  10, 
1742. 

Maj.  0.  S.  Smith,  1911-.    B.,  11, 1891;  13,  2101. 

Assistant.    P.  R.  Van  Prank,  jr.    R.,  00,  2606. 

OBSTRUCTIONS. 

Obstr.  of  the  R.  by  sunken  rafts,  91,  3868. 


Nearly .  1,700  snags,  etc.,  removed. 
About  2,600  snags,   etc.,  removed. 


OPERATIONS. 

1880-81.  All  operations  carried  on  by  hired 
labor:  1,350 1. 1.  of  brush  dam  built  at  Devils  Tooth 
and  Eagles  Nest  Shoals;  556  snags  and  586  tree 
removed,  81, 1436. 

1881-83.  971  snags  and  3,100  trees  removed. 
Closure  of  the  "Chute"  by  brush  dam,  83, 1584. 

1883-83.  1,176  snags  and  6,386  trees  removed, 
83, 1173. 

1883-84.  1,429  snags  and  2,480  trees  removed, 
84, 1403. 

1884-86.    120  snags  and  9,291  trees  removed, 

85. 1685. 

1886-87.  540  snags,  10,130  overhanging  trees, 
and  4  drift  piles  removed;  16,004  trees  deadened, 
87, 1538. 

1888-89.  293  snags  and  12  drift  masses  re- 
moved from  Chan.,  and  19,200  trees  cleared  from 
banks,  89, 1663. 

1889-90.  433  snags  and  27  drift  piles  removed 
from  chan.,  and  22,014  trees  cleared  from  banks, 
90, 1948, 1951. 

1890-91.  406  snags,  23  drift  piles,  and  10,450 
overhanging  trees  removed  from  E.,  91, 2059. 

1891-93.  1,756  snags  and  166  drift  piles  cleared 
from  chaa.,  and  24,622  trees  cut  from  banks,  92, 
1690. 

1892-93.  Nearly  11,000  snags  and  other  obstr. 
removed,  93, 2116. 

1893-94.  Small  amount  of  snagging  done,  94, 
1555. 

1895-96. 

96. 1686. 
1896-97. 

97, 1976. 

1897-98.  Nearly  700  snags,  etc.,  removed;  dr. 
done  and  dam  built,  98, 1669. 

1898-99.  About  60  obstr.  removed  from  chan., 
99,  2040. 

1899-00.  About  2,600  obstr.  removed  from 
Chan.,  00, 2606. 

1900-01.  521  snags,  129  trees  cut  and  removed, 
and  4  drifts  broken  up,  01, 2121. 

1903-03.  762  snags  removed,  34  drifts  broken 
up,  4,094  trees  cut,  03, 1432. 

1903-04.  1,278  snags  removed,  27  drifts  broken 
up,  and  2,545  trees  cut,  04, 2112. 

1904-06.  1,409  snags  removed,  10  drifts  broken 
up,  1,832  trees  cut,  05, 1577. 

1906-06.  1,163  snags  removed,  4,332  trees  cut, 
and  37  drifts  broken  up,  06, 1395. 

1906-07.  1,070  snags  removed,  4,450  trees  out, 
and  9  drifts  broken  up,  07, 1529. 

1907-08.  1,596  snags  removed,  2,870  trees  cut, 
and  29  drifts  broken  up,  08, 1604. 

1908-09.  1,344  snags  removed,  1,816  trees  cut, 
and  15  drifts  broken  up,  09, 1688. 

1909-10.  1,344  snags  removed,  2,979  trees  cut, 
and  16  drifts  broken  up,  10, 1743. 

1910-11.  Removing  obstr.  by  snag  boats,  11, 
1892. 

1911-13.  2,408  snags  removed,  1,862  trees  out, 
and  18  drifts  broken  up,  13,  2101. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  94, 1556;  96,  2026;  96, 1687;  97, 
1976;  98, 1669;  00,  2606;  11, 667. 
Eange  bet.  h.  and  low  water,  08,  614. 

PROJECTS. 

By  Maj.  Benyaurd,  1879,  imp.  of  E.  bet.  Poplar 
Blufl  and  White  E.  by  removal  of  logs,  snags,  and 
trees,  and  constr.  of  wing  dams;  est.,  $80,800,  80, 
1329. 

In  1885  Capt.  Taber  considered  that  an.  app.  of 
from  $8,000  to  $10,000  required  to  keep  R.  avMlable 
for  navigation,  85,  247, 1586;  88, 1403;  93, 160O. 


*  Allotment. 

1  Sur.— R.,  Aug.  1, 1837.    (H.  D.  482,  55th,  2d.) 

2  $319.60  returned  to  Treas. 


["See  pp.  14-22  for"! 
Lexplanations,  ete.J 
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Cache  R.  plant  trans,  to  this  work  by  sale,  and 
snagging  boat  oi  this  worl::  sold  to  White  R.  app., 
93,  2116.  The  whole  plant  for  this  work  consoli- 
dated with  that  of  White  R.,  94, 1555. 

Works  of  imp.  apparently  effective,  97, 1976. 

Orig.  proj.  of  1880  contemplated  removal  of  logs, 
shoals,  and  constr.  of  wing  dams;  est.,  }80,800;  the 


only  modifloation  of  proj.  has  been  that  of  changing 
the  est.  to  $8,000  a  year  for  mainten.;  Capt.  Fitch 
reoom.  tUs  be  increased  to  $15,000  yearly,  03,  361. 

SXXRVETS. 

Au.  act  Mar.  3,  1879,  79,  11;  80,  168;  made  by 
Maj.  Benyaurd,  1879,  80, 1326. 


Y-39 


CURRENT  RIVER,  ARK.  AND  MO. 


APPKOPRIATIONS. 

1872, 

$5,000,  73,  55. 

1881, 

2,000,81,1617. 

1894, 

8,000,  95,  2030. 

1896, 

2,000,96,1690. 

1899, 

5,000,99,2042. 

1902, 

6,900,03,1687. 

1904, 

*2,935,04,2115. 

1905, 

*6,000,O5,1578. 

1907, 

*5,000,O7,1530. 

1909, 

*6,000,O9, 1689. 

1910, 

*.\''00, 10, 1744. 

1911, 

*3,000,  11, 1893. 

1912, 

*3,000,  13,  2102. 

Total,  59,836  (incl.  sales,  $69,850,  13,  2102). 

COMMERCi:. 

Amount  of  C.  benefited  by  imp.,  73,  396. 

Description  of,  small,  93,  2128;  95,  2030;  00, 
2616. 

93%  of  C.  for  1902  was  saw  logs,  railway  ties,  and 
square  timber  in  rafts;  SS.  navigation  possible  ail 
the  year  to  Johnsons  Landing,  above  that  point 
rafting  impracticable  for  65  months,  03, 363. 

Statistics,  1895  to  1911,  incl.,  11,  797. 

1895,  31,000 1.;  1900,  65,000  t.;  1905,  74,000  t.;  1908, 
28,000  t.;  1911,  24,000  t.,  13,  797. 

CONTRACTS. 

18  95.  H.  J.  George  &  Co.,  subsistence  supplies 
$863.41.  D.  E.  Jones  Co.,  ship  supplies,  $1,601.36 
9     2031. 

ENGINEERS. 

Chief  of  Engineers.    R.,  71,  59;  73,  65;  80 

158;  81,  213,  219;  83,  217;  83,  224;  91,  267;  93 
279;  94,  264;  95,  285;  96,  247;  97,  314;  98,  306: 
99,  367,  369;  00,  422,  424;  01,  431;  03,  362;  03, 
386;  04,  407;  05,  419;  06,  456;  07,  482;  08,  515: 
09,  543;  10,-611;  11,  657;  13,  796. 

In  charge: 

Lt.  Col.  W.  F.  Eaynolds,  1871-72.    R.,  73,  396. 

Col.  J.  H.  Simpson,  1872-73.    R.,  73,  461. 

Maj.  W.  H.  H.  Benyaurd,  1880-82.  R.,  81, 1467, 
1517. 

Capt.  T.  H.  Handbury,  1882-83.  R.,  83,  1586; 
83, 1175. 

Capt.  H.  S.  Taber,  1890-93.  R.,  91,  2065;  93, 
2128. 

Lt.  Wm.  L.  Sibert,  1895-98.  B.,  95,  2029; 
(Capt.)  96,  1689;  97,  1978;  98,  1671. 

Lt.  Robert  McGregor,  1899-1900.  R.,  99,  2042; 
(Capt.)  00,  2608,  2614. 

Capt.  G.  D.  Fitch,  1901-06.  B.,  01,  2124;  03, 
1587;  03, 1434;  (Maj.)  04,  2113;  05, 1576;  06, 1395. 

Capt.  W.  D.  Connor,  1907-08.  B.,  07, 1529:  08, 
1603. 

Maj.  M.  L.  Walker,  1909-10.  K.,  09,  1688;  10, 
1742. 

Maj.  C.  S.  Smith,  1912-.    R.,  11, 1892;  13,  2101. 

Assistants: 

J.  T>.  McKown,  73,  460. 

A.  D.  Wolf  73,  460. 

A.  H.  Blaisdell.    B.,  73,  395. 

J.  R.  Van  Frank.    E.,  91,  2067;  00,  2615. 

P.  E.  Van  Frank,  jr.    E.,  00,  2609. 

OBSTEtrCTIONS. 

The  Current  River  Railway  br.  the  only  per- 
manent obstr.,  00,  2617. 


OPERATIONS. 

1871-73.  123  snags  and  592  leaning  trees  re- 
moved, and  1,040 1.  f.  of  brush  and  wing  dams  biiiit, 
73,  66,  461. 

1881-83.  180  snags  removed,  3,000  overhang- 
ing trees  cut,  83, 1686. 

1883-83.    85  snags  removed,  83, 1175. 

1894-95.  About  1,300  snags  and  other  obstr. 
removed,  95, 2030. 

1895-96.    About  2,600  snags,   etc.,   removed. 


96, 1690. 

1896-97. 
1978. 

1897-98. 
98, 1671. 

1898-99. 
99,  2042. 

1899-00, 


About  300  snags,  etc.,  removed,  97, 
About  1,200  snags,  etc.,  removed, 
About  50  obstr.  removed  from  chan.. 


About  7,600  obstr.  removed  from 
Chan.,  00,2609. 

1900-01.  120  snags  removed  and  7  trees  cut, 
01,  2124. 

1903-03.  160  snags  removed,  749  trees  cut,  and 
1  drift  broken  up,  03, 1436. 

1903-04.  566  snags  removed,  862  trees  out, 
and  5  drifts  broken  up,  04,  2114. 

1904-05.  456  snags  removed,  461  trees  cut,  and 
6  drifts  broken  up,  05, 1676. 

1905-06.  769  snags  removed,  2,395  trees  cut, 
and  6  drifts  broken  up,  06, 1395. 

1906-07.  30  snags  removed  and  77  trees  cut, 
07, 1629. 

1907-08.  619  snags  removed,  939  trees  cut,  and 
10  drifts  broken  up,  08, 1604. 

1908-09.  666  snags  removed  and  1,463  trees 
cut,  09, 1688. 

1909-10.  948  snags  removed,  2,637  trees  cut, 
16  drifts  broken  up,  and  24  bowlders  removed,  10, 
1743. 

1910-11.  865  snags  and  3  bowlders  removed, 
910  trees  cut,  and  23  drifts  broken  up,  11, 1892. 

1911-13.  971  snags  and  3  bowlders  removed, 
685  trees  cut,  and  12  drifts  broken  up,  13,  2102. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,  396;  91,  2066;  93,  2128;  00, 
2616. 

About  200  m.  1.,  lower  94  m.  (mouth  to  Van 
Buren)  under  proj.  Empties  into  Black  E.,  13, 
795. 

PRIVATE  (STATE)  WORK. 

In  1855  Missouri  app.  $10,000;  expend.,  1857,  re- 
moving snags  and  leaning  trees,  73,  397.  In  1871 
$20,000  app.  by  the  State,  73,  397;  73,  460. 

PROJECTS. 

By  Lt.  Col.  Eaynolds,  proposed  removing  snags, 
leaning  trees,  and  constr.  of  dams  of  brush  and  st.; 
est.,  $26,722.62,  73,  398. 

By  Maj.  Benyaurd,  1880,  proposed  concentration 
of  water  over  shoal  places  with  brush  and  st.  wing 
dams,  and  removal  of  snags,  logs,  and  trees  from 
chan.;  est.,  $17,365,  81, 1517. 

By  Capt.  Taber,  1890,  to  remove  logs,  etc.,  from 
chan.,  and  also  to  contract  the  water  w.  at  worst 
places  by  wing  dams;  est.,  $10,000,  91,  2066;  93, 
2129;  apparently  adopted,  1896,  96,  1689;  13,  796. 

In  1897  Capt.  Sibert  est.  $2,000  an.  mainten.,  97, 
1978. 

SUE  VETS. 

Au.  act  Mar.  3, 1871,  71, 69.  Assigned  to  Lt.  Col. 
Eaynolds,  and  made  by  A.  H.  Blaisdell.  B.,  73, 
396. 


*  Allotment. 
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Au.  act  June  14,  1880;  made  by  Mai.  Benyaurd, 
81,1467. 

Ex.  made,  1890,  by  Capt.  Taber,  91,  2065. 

Ex.  au.  act  July  13,  1892;  made,  1893,  by  Capt. 
Taber  (B.  fav.  to  snagging)  ,93,  2128. 


Ex.,  junction  with  Crooked  Creek  to  the  s.  line 
of  Carter  Co.,  Mo.,  au.  act  Mar.  3,  1899;  made  by 
Lt.  McGregor  (B.  unlav.),  00,  2614. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  796. 


Y-30 


LITTLE  BLACK  RIVER,  ARK.  AND  MO. 


BNGINEEBS. 

Chief  of  Engineers.    B.,  09,  548. 

In  charge.    Maj.  M.  L.  Walker,  09,  532. 


SUB  VET. 

Pre.  ex.  au.  act  Mar.  3,  1909.    B.,  Maj.  Walker, 
Apr.  20,  1909  (unfav.),i  09,  548. 


Y-45 


LITTLE  RED  RIVER,  ARK. 


(See  also  "White,  Black,  Little  Bed,  and  St.  Francis  Rivers,"  on  p.  827.) 


APPEOPEIATIONS. 

1886,  13,000.00,87,1505. 
1888,  5,400.00,88,1378. 
1894,      5. 14,  act  Aug.  23. 


Total,     8, 405. 14 

COMMEBCE. 

Important,  85, 1612. 

Prospective  advantages  to  C.  to  arise  from  imp., 
91,2054;  93,1688. 

Not  very  large;  about  5,000  t.  logs,  etc.,  an.,  04, 
2120.  / 

ElVGIIVEEBS. 

Chief  of  Engineers.  B.,  81,  219;  83,  217;  85, 
252;  87,  204;  83,  185;  89,  217;  90,  196;  91,  254; 
93,  245;  93,  276;  04,  411. 

Boards.  BERH.  recom.  approval  of  work  as 
stated  in  E.  of  DO.,  04,  2122. 

In  charge: 

Capt.  T.  H.  Handbury.    B.,  83, 1587. 

Capt.  H.  S.  Taber,  1885-93.  E.,  85,  1587;  87, 
1503;  88,  1377;  89,  1641;  90,  1927;  91,  2053;  93, 
1687;  93,  2115. 

Maj.  G.  D.  Fitch,  1904.    E.,  04,  2119. 

Assistants: 

F.  W.  Tuttle.    B.,  83, 1588. 

M.  A.  Orlopp.    B.,  85,  1613. 

OPEEATIONS.2 

1886-87.  Removal  of  snags  from  below  Jud- 
sonia,  and  of  bowlders  from  shoal  3  m.  below 
Judsonia,  87, 1604. 


1888-89.  Dr.  and  2  material  barges  built,  89, 
1642. 

1889-90.  495  t.  of  r.  removed  from  Bess  Shoals 
below  Judsonia,  90, 1927. 

1890-91.  3,331  trees  and  100  cords  of  brush 
cleared  from  chan.  and  banks,  91,  2054. 

1891-93.  11,794  overhanging  trees  and  146 
cords  of  brush  cleared  from  banks,  and  100  t.  of  r. 
removed  from  Bess  Shoals,  93, 1688. 


PHYSICAL,  CHABACTEEISTICS. 

Description  of  R.,  83, 1688;  85, 1613. 


PLANS.    (See  Projects.) 

By  Capt.  Handbury,  1881,  removal  of  snags  and 
similar  obstr.  below  Judsonia,  aiid  removal  of 
bowlders  and  loose  r.  from  Utleys  Shoal  and 
Knights  Bar;  est.,  516,100,  83, 1587, 1589. 

PEOJECTS.    (See  Plans.) 

By  Capt.  Taber,  1884,  imp.  of  3  shoals  above 
Judsonia,  by  removal  of  obstr.  bowlders,  and 
cutting  chan.  3'  d.  through  shoals  below  Judsonia; 
est.,  88,400,  86,  1612,  1616;  87,  1504.  Increased  in 
1890  to  311,400,  90, 1927. 

SUE  VETS. 

Ex.  au.  act  Mar.  3,  1881;  made  by  Capt.  Hand- 
bury (see  Plans),  83, 1587. 

Ex.  au.  act  July  6,  1884;  made  by  Capt.  Taber 
(see  Projects),  85, 1612. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902,  from 
mouth  of  R.  to  and  incl.  the  U.  S.  quarries  at  Bee 
Eock.  B.  by  Maj.  Fitch,  Jan.  13  and  May  16, 1903; 
est.,  13,000,2  04,  411,  2119. 


Y-47  ST.  FRANCIS  RIVER,  ARK.  AND  MO.^ 

(See  also  "White,  Black,  Little  Red,  and  St.  Francis  Rivers,"  on  p.  827.] 


Part. 

Title. 

Period. 

Appropria- 
tions. 

-  1880-1892 
1893-1901 
1893-1905 
1902-1912 

$56,500.34 
109,000.00 

b 

St.  Francis  R.,  lower 

15,000.00 

d 

61,237.19 

Total 

241,737.63 

1  H.  D.  74,  6l8t,  lat. 

2  History  of  previous  operations,  87, 1503. 


s  H.  D.  205,  58th,  2d. 

<  Sur.— E.,  Jan.  17, 1837.    (H.  D.  482,  55th,  2d.) 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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Part  (a),  Y-il     St.  Francis  River,  Arlf.  and  Mo. 


1884, 
1886, 


APPKOPRIATIONS. 

1880,    1  S5, 000. 00,  80, 1315. 
3  12,000.00,86,1597. 

2  8,000.00,86,1384. 

3  4,000.00,88,1416. 

4  6,000.00,88,191. 
=  4,000.00,90,1954. 

.  34,  act  Sept.  30. 
6  10,500.00,  act  Sept.  19. 
3  8,000.00,98,1694. 


1892, 

Total,    56,600.34 

COMMEECB. 

Value  of  imp.,  86, 1383, 1385;  87, 1541. 
Benefits  to  De  derived  from  completion  of  mip., 
88, 1416;  89, 1665;  91, 2061. 

ENGINEERS. 

Chief  oJ  Engineers.  E.,  80,  154,  158;  81,  213, 
217;  85,  249;  86,  242;  87,  209,  210;  88,  190;  89, 
224;  90,  201,  202;  91,  255,  266;  9S,  246,  247. 

In  chSircc! 

Maj.  W.  H.  H.  Benyaurd,  1879-82.  E.,  80, 1315; 
81, 1434, 1481. 

Capt.  T.  H.  Handbury,  1881.    R.,  81, 1513. 

Capt.  H.  S.  Taber,  1884-92.  E.,  85,  1595;  86, 
1382;  87,  1639,  1549;  88,  1414;  89,  1664,  1666;  90, 
1952, 1964;  91,  2059,  2062;  93,  1693,  1694. 

Assistant.    J.  B.  Eoherer.    R.,  81, 1482. 

OPEEATIONS. 

1880-81.  2,949  logs,  snags,  and  trees  removed, 
81, 1434. 

1884-85.  Constr.  of  snag  boat,  and  removal 
of  849  snags  and  trees,  86, 1596. 

1886-86.  Snagging  operations  continued,  86, 
1383. 

1886-87.    189  snags  removed,  87, 1540. 

1887-88.  Snagging  operations  continued,  88, 
415. 


1888-89.  Snagging  operations  continued  bet. 
Kenneth,  Mo.,  and  St.  Francis,  Ark.;  216  snags 
and  drift  piles  removed  from  cban.,  and  60  trees 
cleared  from  banks  bet.  Greenville  and  Poplin, 
Mo.,  89,  1664,  1666. 

1889-90.  Snagging  continued  bet.  Kennett 
and  St.  Francis:  309  snags  and  4  drift  piles  cleared 
from  Chan.,  and  175  overhanging  trees  from  banks 
bet.  Wappapello  and  Poplin,  Mo.,  90, 1962, 1966. 

1890-91.  Snagging  operations  continued  on 
upper  and  lower  E.,  91, 2060,  2063. 

1891-98.  1,628  snags  removed  from  upper  and 
lower  R.,  and  5,405  trees  cleared  from  baiiks,  98, 
1693, 1695. 

PLANS.    (See  Projects.) 

By  Maj.  Benyaurd,  1880,  to  secure  l.-w.  navigar 
tion  in  St.  Francis  from  Greenville  to  Cairo,  Ar- 
kansas &  Texas  RE.,  by  removal  of  snags,  etc., 
and  constr.  of  l.-w.  dams;  est.,  $24,426.  Col.  Simp- 
son E.  that  C.  would  not  justify  the  above  expend. , 
in  which  opinion  Maj.  Benyaurd  concurs,  81, 1482, 
1484. 

In  1887  Capt.  Taber  considered  reach,  Greenville 
to  Arkansas  State  line,  worthy  of  imp.,  by  removal 
of  snags  and  similar  obstr.;  est.,  S7,300,  87, 1550. 

PROJECTS.    (See  Plans.) 

By  Maj.  Benyaurd,  1880,  imp.  bet.  Wittsburg 
and  Lester  Landing,  by  cutting  and  marking  a 
Chan,  through  the  lake  region,  removing  snags  and 
similar  obstr.  from  the  bed  and  banks  of  the  stream. 
No  est.  made  for  completion  of  this  proj.,  and  only 
an  app.  of  SS.OOO  made,  1880,  80, 1315;  81, 1434. 

In  1887  Capt.  Taber  proposed  imp.,  Greenville 
to  the  Arkansas  State  line,  by  removal  of  snags  and 
similar  obstr.;  est.,  $7,300,  87, 1550. 

SUEVETS. 

Greenville,  Mo.,  to  Cairo,  Arkansas  &  Texas  RE., 
au.  act  June  14,  1880;  made,  1881,  by  Maj.  Ben- 
yaurd (see  Projects),  81, 1481. 

Greenville  to  State  line,  au.  act  Aug.  5,  1886; 
made  by  Capt.  Taber  (see  Projects),  87, 1549. 
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APPROPRIATIONS. 

1894,     6  $83, 000,  95,  2033. 
1896,  8,000,  96,  1693. 

1899,  8,000,  99,  2043. 


St.  Francis  River,  Ark. 


Total,    '99,000 

COMMERCE. 

Description  of,  94,  1668;  95,  2033;  96, 1692;  01, 
2128. 

Description  of;  after  ex.  of  1897,  imp.  of  R.  from 
mouth  to  Wittsburg,  etc.,  not  recom.,  98,  1682- 
1683. 

C,  1900,  46,066 1.;  value,  $194,057,  00,  423. 

CONTRACTS. 

189S.  H.J.  George  &  Co.,  subsistence  supplies, 
8863.37;  Dickmson  Hardware  Co.,  ship  supplies, 
$1,619.12,  96,  2034. 

ENGINEERS. 

Chief  of  Engineers.    E.,  93,  278;  94,  256;  96, 

286;  96,  248;  97,  314;  98,  307;  99,  368;  00,  423; 
01,  432. 


In  charge: 

Capt.  H.  S.  Taber,  1884-93.    R.,  93,  2118. 

Capt.  C.  F.  Palfrey,  1894.    E.,  94, 1567. 

Lt.  Wm.  L.  Sibert,  1895-98.  R.,  96, 
(Capt.)  96, 1691;  9^,  1980;  98, 1673,  1678. 

Lt.  R.  McGregor,  1899-1900.  E.,  99, 
(Capt.)  00,  2610. 

Capt.  G.  D.  Fitch,  1901.    E.,  01,  2126. 


2031; 
2043; 


P.  R.  Van  Frank,  jr.    E.,  98, 1683; 


Assistant. 
00,  2612. 

OPERATIONS. 

1898-93.  About  1,600  snags  and  other  obstr. 
removed,  93,  2118. 

1893-94.  Nearly  6,000  snags,  etc.,  removed, 
and  plant  repaired,  94, 1558. 

1894-95.  About  3,200  snags,  etc.,  removed, 
95,  2032. 

1895-96.  Wreck  removed,  and  about  1,200 
snags,  etc.,  also  removed,  96, 1692. 

1896-97.  Portion  ofplant  rebuilt  (field  expend, 
of  the  same,  97, 1981);  and  nearly  3,000  snags,  etc., 
removed,  97, 1980. 

1897-98.  About  900  snags,  etc.,  removed,  98, 
1673. 


1  Between  Wittsburg  and  Lester  Landing. 

2  St.  Francis  R. 

8  St.  Francis  R.,  Ark. 

t  St.  Francis  R.,  Mo. 

«  Act  Sept.  19, 1890,  app.  $10,500  for  R.  between  Greenville,  Mo.,  and  Arkansas  line. 

»  $76,000  of  this  to  be  expend,  by  Mississippi  R.  Commission  lor  levees.  '  See  p.  827. 
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1899-00.  About  7,000  obstr.  removed  from 
Chan.,  00,  2612. 

1900-01.  Hand-propelled  snag  boat  A.  B. 
Johnson  removed-1,658  snags  and  other  obstr.,  01, 
2126. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  94,  1556;  95,  2032;  98,  1673;  01, 
432. 

Description  of,  bet.  mouth  and  Wittsbin-g,  etc., 
98,  1679.  Movement  of  sand  in  the  stream,  98, 
1680.    Discharge  observations,  98, 1685. 

A  large  portion  of  St.  Francis  Valley  liable  to 
overflow  of  Mississippi,  which  retards  C.  develop- 
ment, 98, 1683. 


PROJECTS. 

Works  of  imp.  apparently  effective,  96,  1693; 
97,  1981;  navigation  season  lengthened  about  2 
months  by  snagging  operations,  98, 1673. 

After  sur.,  1897,  Capt.  Sibert  est.  $659,770  to 
$980,720  to  obtain  slack-water  navigation,  98, 1682. 

SURVEYS. 

Sur.  with  view  to  slack-water  navigation  up  to 
WittsbuTg,  and  to  Marianna  on  L'Anguille  R.,  its 
tributary,  au.  act  June  3,  1896;  made,  1897,  by 
Capt.  Sibert  (R.  unfav.),  98, 1678. 
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APPROPRIATIONS. 


St.  Francis  River,  Mo. 


1894, 
1902, 


$5,000,  95,2036. 
10,000,  03, 1591. 


Total,  15,000 

COMMERCE. 

Description  of.  Solely  in  lumber  and  staves, 
centering  at  Poplin  and  St.  Francis,  94,  1565;  96, 
2036;  96, 1695. 

After  ex.,  1895,  removal  of  obstr.  from  Sunk 
Lands  to  Chalk  Blufl  aad  conflnement  of  E.  to 
one  chan.  recom.,  as  was  also  removal  of  snags 
from  Chalk  Blufl  to  Poplin;  95,  2041.  After  sur. 
of  1896,  imp.  bet.  Sunk  Lands  and  Poplin  reoom., 
97,2000. 

No  permanent  increase  of  C.  to  be  expected  from 
imp.  bet.  Greenville  and  mouth  of  the  Mingo,  00, 
2619. 

1901,  6,420  t.,  03,  365. 

1903,  rafted  saw  logs  and  pUing  only,  03, 389. 

CONTRACTS. 

1895.  H.  J.  George  &  Co.,  subsistence  supplies, 
$863.37;  Dickinson  Hardware  Co.,  ship  supplies, 
$1,608.71,  95,  2036. 

ENGINEERS. 

Chiet  of  Engineers.  R.,  93,  278;  94,  255;  95, 
286;  96,  248;  97,  316,  317;  98,  308;  99,  369;  00, 
424;  03,  365;  03,  388;  04,  410;  05,  422. 

In  cbaige: 

Capt.  H.  S.  Taber,  1884-93.    R.,  93,  2119. 

Capt.  C.  F.  Palfrey,  1894.    R.,  94, 1564. 

Lt.  Wm.  L.  Sibert,  1895-98.  B.,  95,  2035,  2040; 
96, 1695;  97, 1982,  1999;  98,  1675, 

Lt.  R.  McGregor,  1899-1900.  R.,  99,  2046: 
(Capt.)  00,  2618. 

Capt.  G.  D.  Fitch,  1902-05.  B.,  03,  1591;  03 
1438;  (Maj.)  04,  2117;  05, 1681. 

OPERATIONS. 

1893-93.  Nearly  1,500  snags  and  other  obstr. 
removed,  93,  2120. 


1895-96. 
96, 1695. 

1896-97. 
1983. 

1903-03. 
03, 1439. 

1903-04, 


Nearly  1,600  snags,  etc.;  removed. 
Nearly  700  snags,  etc.,  removed,  97, 
5,861  snags  and  other  obstr;  removed. 


835  snags  and  other  obstr.  removed, 
and  chan.  30'  w.  opened  through  9  drift  jams,  by 
removal  of  1,158  snags  and  logs;  movable  property 
shipped  to  Batesville,  Ark.,  and  barge  and  scows 
sold  at  public  auction,  04,  2118. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  2035;  96, 1695. 

Descnption  of,  from  Sunk  Lands  to  Greenville, 
about  128  m.,  95,  2040. 

In  its  orig.  condition,  this  R.  not  navigable  at 
low  stages,  on  account  of  shoals,  snags,  and  other 
obstr.,  03,  365. 

PROJECTS. 

Snagging  apparently  effective,  97, 1983. 

In  1896  Capt.  Sibert  est.  $11,200  to  imp.  E.,  Sunk 
Lands  to  Poplin,  and  $2,000  an.  mainten.,  97, 1999. 

Act  June  13,  1902,  au.  proj.  to  clear  R.  of  snags, 
drifts,  and  overhanging  trees,  head  of  Sunk  Lands 
to  Chalk  Bluff,  and  to  confine  R.  to  one  chan.;  to 
remove  snags,  drifts,  and  overhanging  trees  that 
interfered  with  navigation  at  medium  and  high 
stages  of  water,  from  Chalk  Blufl  to  Poplin,  Mo.; 
est.,  $11,200,  and  $2,000  an.  mainten.  (see  above), 
03, 388. 

Act  Mar.  3,  1905,  repealed  provisions  of  previous 
acts  providing  for  prosecution  of  imp.,  and  no 
further  work  contemplated,  05,  423. 

SURVEYS. 

Ex.,  Sunk  Lands  to  Greenville,  Mo.,  au.  act 
Aug.  17,  1894;  made  by  Lt.  Sibert,  1895  (R.  fav. 
for  snag  removal),  95,  2040. 

Sur.  au4  est.  of  cost  of  imp..  Sunk  Lands  to 
Poplin,  Mo.,  called  for  by  act  June  3,  1896;  R.  by 
Capt.  Sibert,  1896  (see  Projects),  97, 1999. 

Ex.  of  St.  Francis  R.,  Mo.,  (jreenville  to  mouth 
of  the  Mingo,  au.  act  Mar.  3,  1899;  made,  1899,  by 
Lt.  McGregor  (R.  unfav.),  00, 2618. 
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St.  Francis  and  L'Anguille  Rivers  and  Black- 
flsh  Bayou,  Ark. 


APPROPRIATIONS. 

1902, 

$9,000.00,03, 159L 

1904, 

4,237.19,04,2116. 

1905, 

6,000.00,06,1579. 

1907, 

12,000.00,07,1531. 

1909, 

9,000.  00,  09, 1591. 

1910, 

9,500.00,10,1747. 

1911, 

2,500.00,11,1896. 

1912, 

9,000.00,13,2105. 

Total, 

61,237.19 

COMMERCE. 

1901,  272,609  t.,  03,  364;  1905,  137,319  t.,  06, 1398; 
1911,  298,470  t.,  13,2105. 

R.  in  fine  boatmg  stage  throughout  year,  06, 
1398. 

ENGINEERS. 

Chiet  of  Engineers.  R.,  03,  362;  03,  386;  04, 
408;  06,  421;  06,  458,  460;  07,  484;  08,  517;  09, 
645;  10,  613;  11, 660;  13,  798,  802. 

Boards.    BERH.    R.,  06,  460.    (See  Surveys.) 


r  See  pp.  14-22  tori 
Lexplanations,  etc.  J 


RIVER  AND  HARBOR   WORKS. 
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In  cbargc: 

Capt.  G.  D.  Fitch,  1902-06.  B...  08,  1590;  03, 
1436;  (Maj.)  04,  2115;  05, 1579;  06, 1397. 

Capt.  W.  D.  Connor,  1907-08.  B.,  07,  1631;  08, 
1606. 

Maj.  M.  L.  Walker,  1909-10.  R.,  09,  1590;  10, 
1746. 

Maj.  C.  S.  Smltli,  1911-.    B,  11, 1895;  18,  2104. 

OPEKATIONS. 

1908^3.  Snag  boat  OTerliauled;  546  snags  re- 
moved, 1,297  trees  cut,  and  1  drift  broken  up  on  St. 
Francis  R.;  530  saw  logs  and  snags  removed  from 
L'AngulUe  E.,  03, 1436-37. 

1903-04.  464  snags  removed  and  1,013  trees 
cut  bet.  Madison  and  Davis  Bend,  04,  2115. 

1904-05.  Constr.  of  new  hull  for  snag  boat 
A.B.  Johnson  begun  Aug.  20,  1904,  and  rebuilding 
of  boat  completed  Oct.  28, 1904;  343  snags  removed 
and  661  trees  cut  from  46  m.  of  R.  worked  over, 
06, 1579. 

1905-06.  Minor  repairs  to  snag  boat,  and  424 
snags  removed,  6,650  trees  cut,  and  4  drifts  broken 
up,  06, 1397. 

1907-08.  776  snags  removed,  4,103  trees  out, 
and  31  drifts  broken  up,  08, 1606-07. 

1908-09.  999  snags  removed,  6,055  trees  cut, 
and  10  drifts  broken  up,  09, 1590. 

1909-10.  956  soags  removed,  1,740  trees  cut, 
and  10  drifts  broken  up  on  St.  Francis  R.,  and  177 
snags  removed  and  100  trees  out  from  L'Anguille 
E.    Extensive  repairs  made  to  snag  boat,  10, 1746. 

1910-11.  654  snags  removed,  709  trees  cut,  63 
drifts  brokea  up,  and  845  trees  girdled  on  St. 
Francis  E.;  189  snags  removed,  412  trees  cut,  and 
55  trees  trimmed  on  Blackflsh  Bayou;  103  snags 
removed,  107  trees  cut,  and  137  trees  girdled  on 
L'Anguille  R.,  11, 1895. 

1911-18.  656  snags  removed,  166  trees  cut,  and 
5  drifts  broken  up  on  St.  Francis  R.;  62  snags  re- 
moved, 37  trees  cut,  and  1  drift  broken  up  on 
L'Anguille  E.;  102  snags  removed  and  82  trees  cut 
on  Blackflsh  Bayou,  18,  800,  2104. 


PHYSICAL  CHAKACTEBISTICS. 

In  its  orig.  condition,  St.  Francis  E.  not  navigable 
above  Lesters  Landing  at  any  stage;  bet.  that  laad- 
ing  and  Marked  Tree,  navigation  possible  at  high 
stages  only;  and  below  Marked  Tree,  difficult  at 
medium  and  lower  stages,  and  impossible  at  ex- 
treme 1.  w.,  07,  484. 

During  period  of  1.  w.,  neither  stream  is  navi- 
gable, 08,  518. 

Marianna,  at  head  of  navigation  on  L'Anguille 
R.,  08,  518. 

Biaokfish  Bayou,  one  of  the  principal  drainage 
Chans,  for  lower  portion  of  St.  Francis  Basin,  13, 
798,  799. 


PROJECTS. 

Sec.  of  War  au.  expend,  of  allotment  of  S4,3C0, 
act  June  13,  1902,  for  new  hull  for  snag  boat  A.B. 
Johnson,  04,  2116. 

Act  June  25,  1910,  au.  removal  of  snags  and  over- 
hanging timber  obstr.ohan.,  from  Blackflsh  Bayou, 
Ark.,  in  connection  with  similar  work  ''now  being 
done"  on  St.  Francis  E.;  est.  an.  cost,  *500;  and 
that  of  the  consolidated  app.  made,  an  amount 
not  exceeding  that  sum  may  be  expended  in  the 
discretion  of  the  Sec.  of  War  for  purpose  stated,' 
10,  616. 

SUB  VETS. 

Pre.  ex.  of  St.  Francis  E.,  with  view  to  open 
Chan,  imp.,  au.  act  Mar.  3, 1905.  B.  by  Maj.  Fitch, 
Oct.  12,  19062  (unfav.).  BEEH.  reviewed  Maj. 
Fitch's  B.,  and  concurred  in  his  views,  06,  400. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  St. 
Francis  E.,  from  mouth,  to  mouth  of  1,'AnguiIle 
E.,  and  of  the  L'Anguille  E.  from  mouth  to  Mari- 
anna (B.  to  come),  13,  802. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  18, 800. 


Y-53    LITTLE   RIVER,    ARK.   AND   MO.     (From   Homers- 
ville  to  its  junction  witli  tlie  St.  Francis.) 


APPBOPRIATIONS. 

1888,     15,000.00,88,191. 
1890,       3,000,00,90,1957. 

1893,  .80,  act  Mar.  3. 

1894,  .  13,  act  Aug.  23. 


Total,    8,000.93 

ENGIIITEEBS. 

Chief  of  Engineers.  B.,  87,  210;  88, 191;  89, 
225;  90,  202;  91,  256;  98,  247;  93,  279. 

In  charge.  Capt.  H.  S.  Taber,  1887-93.  B., 
87,  1548;  89,  1668;  90,  1956;  91,  2064;  93,  1696; 
93,2121. 

OPERATIONS. 

1889-90.    Snagging  operations  begun,  90, 1966. 


1890-91.  109  snags  removed  from  chan.,  25 
c.  y.  earth  excavated,  161  trees  cleared  from  banks, 
and  a  dam  300'  1.  built  across  chute,  91,  2064. 

1891-98.  96  snags  and  8  drift  piles  removed 
from  Chan.,  and  1,087  overhanging  trees  cleared 
from  banks,  93, 1697. 

PROJECTS. 

By  Capt.  Taber,  1887,  8  months'  navigation, 
mouth  to  Homersville,  by  dam  constr.  closing  cut- 
off, and  removal  of  snags  and  similar  obstr.;  est., 
J8,000,  87,  1649;  88,  191.  Increased  in  1892  to 
811,000,  93, 1697. 

SURVEY. 

Ex.  au.  act  Aug.  6,  1886;  made  by  Capt.  Taber, 
87, 1648. 


T-54  BAY  RIVER,  (St.  Francis  Bay)  ARK. 

SURVEYS. 


ENGINEEBS. 

CUef  of  Engineers.    R.,  80, 168;  81,  213. 
In  charge.    Mai.  W.  H.  H.  Benyaurd, 
B.,  81, 1497. 

Assistant.    J.  B.  Eohrer.    B.,  81, 1497. 


Au.  act  June  18,  1878,  80,  168;  made  by  Mai. 
Benyaurd,  1880  (B.  unfav.),  81, 1497. 


■H.D.  73.61st,  1st. 


2H.  D.163,  69th,  1st. 
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L'ANGUILLE  RIVER,  ARK. 

(See  Pait  (d)  Y-47,  p.  836.) 


APPKOPEIATIONS. 

1878,  110,000,79,115. 

1879,  6,000,79,116. 

1880,  2,000,80,1315. 

Total,    17,000 

COMMERCE. 

Important,  H.  Doe.  57,  45tli  Cong.,  3d  sess.,  79, 
969. 

Demands  of  C.  do  not  require  lurther  app.,  83, 
215;  86, 1389. 

ENGINEERS. 

CUef  of  Engineers.  R.,  79, 115:  80, 154;  81, 
217;  SZ,  215;  83,  222;  84,  231;  85,  251;  86,  243; 
.87,209. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1878-81.  R.,  H.  D. 
67,  45tll,  3d,  79,  969;  80, 1315;  81,  1434. 

Maj.  T.  H.  Handbury,  1881-83.  R.,  81,  1614; 
83, 1682;  83, 1171. 

Maj.  M.  B.  Adams,  1883-84.    R.,  84, 1403. 

Capt.  M.  S.  Taber,  1884-87.  R.,  85,  1600;  86, 
1388;  87, 1543. 


OPERATIONS. 

App.  of  1878  applied  to  the  purchase  of  a  snag 
boat  to  be  used  upon  L'Anguille,  White,  and  St. 
Francis  Es.,  H.  D.  57,  46th,  3d,  79,  969. 

1880-81.  Bemoving  snags  and  overhanging 
trees,  81, 1434.  . 

1881-83.  Removing  snags  and  overhanging 
trees,  83, 1682. 

1885-86.    Removing  snags  and  trees,  86, 1389. 

1886-87.  Bemoving  snags  and  trees  continued, 
87, 1644. 

PHYSICAL  CHARACTERISTICS. 

Snags,  logs,  etc.,  obstr.  navigation,  H.  D.  57,  45th, 
3d,  79,  969. 

PROJECT. 

By  Maj.  Benyaurd,  removing  snags,  logs,  and 
other  obstr.  with  snag  boat  John  S.  Meigs:  est., 
$10,000,  H.  D.  57,  45th,  3d,  79,  969. 

Accomplished  in  1882  by  the  expend,  of  tl4,000±, 
and  subsequent  funds  held  for  future  contingencies, 
85, 1600. 


SURVEY. 

Ex.  by  Maj.  Benyaurd,  1878. 
3d. 


R.,  H.  D.  67,  45th, 


RIVER  AND  HARBOR  WORKS— LOWER  MISSISSIPPI  RIVER 

SYSTEM. 


Z-MEMPHIS,  TENN.,  DISTRICT. 

(1st  and  2d  Miss.  R.  Conun.) 


The  1st  Miss.  B.  district  extends  from  Cape  Girardeau,  Mo.,  to  the  foot  of  Island 
No.  40  (270  m.). 

The  2d  Miss.  R.  distnct  extends  from  foot  of  Island  No.  40  to  White  R.  (173  m.). 
See  p.  1067  for  data. 


RIVER  AND  HARBOR  WORKS. 


MISSISSIPPI  RIVER  SYSTEM— OHIO  RIVER  BRANCH. 


The  waterway  groups  of  the  Ohio  R.  system  begin  with  the  water- 
ways of  AA  District,  in  the  vicinity  of  Cairo,  111.  The  list  proceeds 
eastward  toward  and  into  Pennsylvania.  The  limits  of  the  groups 
of  waterways  are  outlined  at  the  beginning  of  each  district. 


OfflO  RIVER  SYSTEM. 


AA.-CHATTANOOGA  AND  NASHVILLE, 
TENN.,  DISTRICT. 
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AA.— CHATTANOOGA  AND  NASHVILLE,  TENN., 

DISTRICT. 

In  charge  of  the  U.  S.  Engineer  Offices  at  Nashville 
and  Chattanooga,  Tenn. 

Begins  below  Memphis,  Tenn.,  proceeds  along  Mississippi  Eiver,  east  bank,  into  the  Ohio  Eiver,  ending 

at  Tradewater  River. 


IN    NASHVILLE   ENGINEERING    DIS- 
TKICT. 
Mississippi  R. 

WoU  R.,  Tenn.  and  Miss.  (1) 
Loosataatchie  R.,  Tenn.  (3) 
Hatcble  R.,  Tenn.  and  Miss.  (1) 
Ohion  R.,  Tenn.  (1) 
Forked  Deer  R.,  Tenn.  (5) 
South  Fork  R.,  Tenn.  (6) 
North  Fork  R.,  Tenn.  (6) 
Middle  Fork  R.,  Tenn.  (8) 
South  Fork,  R.,  Tenn.  (5) 
Rutherford  Fork  R.,  Tenn.  (10) 
Middle  Fork  R.,  Tenn.  ( 10) 
North  Fork  R.,  Tenn.  (5) 
Reelf  oot  R.  and  Lake,  Tenn.  (6) 

List  returns  again  up  Miss.    R.  to — 
Obion  Cr.,  Ky.  (1) 
Mayfleld  Cr.,  Ky.  (1) 
Ohio  R.  (Cairo),  Ky.  (1) 

IN  CHATTANOOGA  ENGINEERING  DIS- 
TRICT. 


AA 

1 

AA 

2 

AA 

3 

AA 

4 

AA 

5 

AA 

6 

AA 

7 

AA 

8 

AA 

9 

AA 

10 

AA 

11 

AA 

13 

AA 

13 

AA 

14 

AA 

15 

AA 

16 

AA 

17 

AA  43 

AA  44 

AA  45 

AA  46 

AA  47 

AA  48 

AA  49 

AA  SO 

AA  51 

AA  53 

AA  53 

AA  54 

AA  55 

AA  56 

AA  67 

AA  58 

AA  59 

AA  60 

AA  61 

AA  63 


AA    18 


AA 

19 

AA 

30 

AA 

31 

AA 

33 

AA 

33 

AA 

34 

AA 

35 

AA 

36 

AA 

37 

AA 

38 

AA 

39 

AA 

30 

AA 

31 

AA 

33 

AA 

33 

AA 

34 

AA 

35 

AA 

36 

AA 

37 

AA 

38 

AA 

39 

AA 

40 

AA 

41 

AA 

43 

Tennessee  R.,  Ky.,  Tenn.,  Ala.,  and 

Miss.  (16) 
Clark  R.,  Ky.  and  Tenn.  (IS) 
Jonathan  Cr.,  Ky.  (18) 
Blood  R.,  Ky.  and  Tenn.  (18) 
Big  Sandy  R.,  Tenn.  (18) 
Sulphur  Cr.,  Tenn.  (18) 
Cypress  Cr.,  Tenn.  (18) 
Birdsong  Cr.,  Term.  (18) 
Eagle  Cr.,  Tenn.  (18) 
Beech  R.,  Tenn.  (18) 
Whites  Cr.,  Tenn.  (18) 
DoeCr.,  Tenn.  (18) 
White  Oak  Cr.,  Tenn.  (18) 
Snake  Cr.,  Tenn.  (18) 
Chambers  Cr.,  Tenn.  and  Miss.  (18) 
Yellow  Cr.,  Tenn.  and  Miss.  (18) 
Big  Bear  Cr.,  Ala.  and  Miss.  (18) 
Colbert  Shoals  Canal,  Ala.  (18) 
Malones  Cr.,  Ala.  (18) 
CaneCr.,  Ala.  (18) 
Little  Bear  Cr.,  Ala.  (18) 
Spring  Cr.,  Ala.  (18) 
TownCr.,  Ala.  (18) 
Big  Nance  Cr.,  Ala.  (18) 
Spring  Cr.,  Ala.  (18) 


AA 

63 

AA 

64 

AA 

65 

AA 

66 

AA 

67 

AA    68 


AA 

69 

AA 

70 

AA 

71 

AA 

73 

AA 

73 

AA 

74 

AA 

7S 

AA 

76 

AA    77 
AA    78 


AA 

79 

AA 

80 

AA 

81 

AA 

83 

AA 

83 

AA 

84 

AA 

85 

Lock  B,  Tenn.  R. 

Lock  A,  Tenn.  R. 

Mallards  Cr.,  Ala.  (18) 

Spring  Cr.,  Ala.  (18) 

Flint  Cr.,  Ala.  (18) 

Cotaco  Cr.,  Ala.  (18) 

Dry-Cr.,  Ala.  (18) 

Cane  Cr.,  Ala.  (18) 

Shoal  Cr.,  Ala.  (18) 

Browns  Cr.,  Ala.  (18) 

Big  Spring  Cr.,  Ala.  (18) 

Short  Cr.,  Ala.  (18) 

Town  Cr.,  Ala.  (18) 

Sauty  Cr.,  Ala.  (18) 

Jones  Cr.,  Ala.  (18) 

Raccoon  Cr.,  Ala.  (18) 

Island  Cr.,  Ala.  and  Ga.  (18) 

Nlckajapk  Cr.,  Tenn.  and  Ga.  (18) 

Running  Cr.,  Tenn.  and  Ga.  (18) 

Lookout  Cr.,  Tenn.,  Ga.,  and  Ala. 

(18) 
Chattanooga   Cr.,   Tenn.   and   Ga. 

(18) 
Chlckamauga  Cr.,  Tenn.  and  Ga. 

(18) 
Ooltewah  Cr.,  Tenn.  (18) 
Grasshopper  Cr.,  Term.  (18) 
Hlwassee  R.,  Tenn.,  N.  C,  and  Ga. 

(18) 
List  now  proceeds  up  No.  67,  as  fol- 
lows: 
Comstock  Cr.,  Tenn.  (67) 
Candy  Cr.,  Term.  (67) 
South  Mouse  Cr.,  Tenn.  (67) 
South  Chestue  Cr.,  Tenn.  (67) 
Ocoee  R.,  Tenn.  and  Ga.  (67) 
Conasauga  Cr.,  Tenn.  (67) 
Chestue  Cr.,  Tenn.  (67) 
Ootanaula  Cr.,  Tenn.  (67) 
North  Mouse  Cr.,  Tenn.  (67) 
Price  Cr.,  Tenn.  (67) 
Agency  Cr.,  Tenn.  (67) 

List  returns  to  Tenn.  R.  to — 
Goodneld  Cr.,  Tenn.  (18) 
Suey  Cr.,  Tenn.  (18) 
Watt  Cr.,  Tenn.  (18) 
Wanu  Cr.,  Tenn.  (18) 
Kabe  Cr.,  Term.  (18) 
Ridley  Cr.,  Tenn.  (18) 
Stamp  Cr.,  Tenn.  (18) 


[See  pp.  14-22  for  "I 
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AA    86  Paint  Bock  Cr.,  Tenn.  (18)  AA  139 

AA    87  Stockton  Cr.,  Tenn.  (18)  AA  140 

AA    88  Pond  Cr.,  Tenn.  (18)  AA  141 

AA    89  Sweetwater  Cr.,  Tenn.  (18)  AA  143 

AA    90  Little  Tennessee  B.,  Tenn.,  N.  C,  AA  143 

andGa.  (18)  AA  144 

List  now  proceeds  up  No.  90.  AA  145 

AA    91  Fork  Cr.,  Tenn.  (90)  AA  146 

AA    93  Bat  Cr.,  Tenn.  (90)  AA  147 

AA    93  Island  Cr.,  Tenn.  (90)  AA  148 

AA    94  TeUlco  B.,  Tenn.  (90)  AA  149 

AA    95  Toco  Cr.,  Tenn.  (90)  AA  150 
AA    96  Cltlco  Cr.,  Tenn.  (90) 

AA    97  Mulberry  Cr.,  Tenn.  (90)  AA  15;1 

AA    98  SUck  Bock  Cr.,  Tenn.  and  N.  C.  (90)  AA  153 

AA    99  Cheoah  B.,  N.  C.  (90)  AA  153 

AA  100  TuUulah  Cr.,  N.  C.  (99)  AA  154 

AA  101  Nantabala  B.,  N.  C.  (90)  AA  155 

AA  103  Tuckaseegee  E.,  N.  C.  (90)  AA  156 

AA  103  Oconalulty  E.,  N.  C.  (103)  AA  157 
AA  104  Abrams  Cr.,  Tenn.  (90) 

AA  105  Four  Mile  Cr.,  Tenn.  (90)  AA  158 

AA  106  Nine  MUe  Cr.,  Tenn.  (90)  AA  159 

List  returns  to  Tenn.  R.  AA  160 

AA  107  Cloyds  Cr.,  Tenn.  (18)  AA  161 

AA  108  Ish  Cr.,  Tenn.  (18)  A  A  163 

AA  109  Lackey  Cr.,  Tenn.  (18)  AA  163 

AA  110  Little  E.,  Tenn.  (18)  AA  164 

AA  111  Knox  Cr.,  Tenn.  (18)  AA  165 

The  next  2  streams,  at  their  junction,  AA  166 

form  the  head  of  Tenn.  R.  AA  167 

AA  113  French  Broad  E.,  Tenn.  and  N.  C.  AA  168 

(18)  AA  169 

AA  113  Holston  B.,  Tenn.  and  Va.  (18)  AA  170 

The  list  proceeds  up  112  and  113  in  AA  171 

turn,  before  proceeding  down  Tenn*  AA  173 

R.  again.  AA  173 

AA  114  Gap  Cr.,  Tenn.  (113) 

AA  115  Boyd  Cr.,  Tenn.  (113)  AA  174 

AA  116  Little  Pigeon  E.,  Tenn.  (113)  AA  175 

AA  117  MUllcan  Cr.,  Tenn.  (113)  AA  176 

AA  118  Flat  Cr.,  Tenn.  (113)  AA  177 

AA  119  Muddy  Cr.,  Tenn.  (113)  AA  178 

AA  130  Sohorn  Cr.,  Tenn.  (113)  AA  179 

AA  131  Big   Pigeon   E.,    Tenn.    and    X.   C.  AA  180 

(113)  AA  181 

AA  133  Nolicliucky    E.,    Tenn.    and    N.    C-  AA  183 

(113)  AA  183 

List  next  covers  No.  113.  AA  184 

AA  133  Lyons  Cr.,  Tenn.  (113)  AA  185 

AA  134  Beaver  Cr.,  Tenn.  (113)  AA  186 

AA  135  Pantber  Cr.,  Tenn.  (113)  AA  187 

AA  136  Turley  Cr.,  Tenn.  (113)  AA  188 

AA  137  Spring  Cr.,  Tenn.  (113)  AA  189 

AA  138  Cedar  Cr.,Tenn.  (113)  AA  190 

AA  139  Fall  Cr.,  Tenn.  (113)  AA  191 

AA  130  Beech  Cr.,  Tenn.  (113)  AA  193 

AA  131  Cressy  Cr.,  Tenn.  (113)  AA  193 

AA  133  S.  Fork,  Holston  B.,  Tenn.  and  Va.  AA  194 

(113)  AA  195 

AA  133  Watauga  B.,  Tenn.,  and  ST.  C.  (133)  AA  196 

AA  134  Doe  B.,  Tenn.  (133)  AA  197 

AA  135  Middle  Fork,  Holston  B.,  Va.  (133)  AA  198 

AA  136  IV.  Fork,  Holston  E.,  Tenn.  and  Va.  AA  199 

(113)  AA  300 

AA  137  Alexander  Or.,  Tenn.  (113)  AA  301 

AA  138  Surgalnsvllle  Cr.,  Tenn.  (113)  AA  303 

30462°— H.  Doc.  740,  63-2 54 


Forgey  Cr.,  Tenn.  (113) 
Shiklng  Cr.,  Tenn.  (113) 
Big  Cr.,  Tenn.  (113) 
Crockett  Cr.,  Tenn.  (113) 
Cloud  Cr.,  Tenn.  (113) 
German  Cr.,  Tenn.  (113) 
Buffalo  Hollow  Cr.,  Tenn.  (113) 
Eichland  Cr.,  Term.  (113) 
Big  Flat  Creek,  Tenn.  (113) 
Boseberry  Cr.,  Tenn.  (113) 
Woods  Cr.,  Term.  (113) 
Loves  Cr.,  Tenn.  (113) 

List  now  proceeds  down  Tenn.  R. 
Lyons  Cr.,  Tenn.  (18) 
Turkey  Cr.,  Tenn.  (18) 
Muddy  Cr.,  Tenn.  (18) 
Hiues  Cr.,  Tenn.  (18) 
Cove  Cr.,  Tenn.  (18) 
Buck  Cr.,  Tenn.  (18) 
Clinch  E.,  Term,  and  Va.  (18) 

The  list  now  proceeds  up  157. 
Hickory  Cr.,  Tenn.  (157) 
Beaver  Cr.,  Tenn.  (157) 
Bull  Bun  Cr.,  Term.  (157) 
Hinds  Cr.,  Term.  (167) 
Davidson  Cr.,  Tenn.  (157) 
Indian  Cr.,  Tenn.  (157) 
Big  Wan  Cr.,  Tenn.  (167) 
Sycamore  Cr.,  Tenn.  (157) 
Big  Barren  Cr.,  Tenn.  (157) 
Huntmg  Cr.,  Tenn.  (157) 
Lost  Cr.,  Tenn.  (157) 
Powells  B.,  Tenn.  and  Va.  (157) 
Big  Cr.,  Tenn.  (157) 
Cove  Cr.,  Tenn.  (157) 
Poplar  Cr.,  Tenn.  (167) 
Emory  B.,  Term.  (167) 

List  again  returns  down  Tenn.  R. 
Caney  Cr.,  Tenn.  (18) 
King  Cr.,  Tenn.  (18) 
White  Cr.,  Tenn.  (18) 
Plney  B.,  Tenn.  (18) 
Clear  Cr.,  Term.  (18) 
Mud  Cr.,  Term.  (18) 
Eichland  Cr.,  Term.  (18) 
SaleCr.,  Tenn.  (18) 
Opossum  Cr.,  Tenn.  (18) 
Soddy  Cr.,  Term.  (18) 
Dallas  Cr.,  Term.  (18) 
North  Chlckamauga  Cr.,  Tenn.  (18) 
Mountain  Cr.,  Term.  (18) 
Shoal  Cr.,  Tenn.  (18) 
Middle  Cr.,  Tenn.  (18) 
Suck  Cr.,  Term.  (18) 
Hales  Bar  Lock.,  Tenn.  (18) 
Sequatchie  E.,  Tenn.  (18) 
Battle  Cr.,  Tenn.  (18) 
Widow  Cr.,  Ala.  and  Term.  (18) 
Big  Crow  Cr.,  Ala.  and  Tenn.  (18) 
Mud  Cr.,  Ala.  (18) 
Boseberry  Cr.,  Ala.  (18) 
North  Sauty  Cr.,  Ala.  (18) 
Mtnk  Cr.,  Ala.  (18) 
Pine  Cr.,  Ala.  (18) 
Seabolt  Cr.,  Ala.  (18) 
Honeycomb  Cr.,  Ala.  (18) 
Paint  Bock  B.,  Ala.  and  Tenn.  (18) 
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AA  303  Flint  B.,  Ala.  and  Tenn.  (18) 

AA  304  Missionary  Cr.,  Ala.  (18) 

AA  305  Indian  Cr.,  Ala.  (18) 

AA  306  Limestone  Cr.,  Ala.  and  Tenn.  (18) 

AA  307  Swan  Cr.,  Ala.  (18) 

AA  308  Poplar  Cr.,  Ala.  (18) 

AA  309  Elk  B.,  Ala.  and  Tenn.  (18) 

AA  310  Head  ol  Lower  Muscle  Shoals  Canal, 

Ala.  (18) 
AA  311  Second  Cr.,  Ala.  and  Tenn.  (18) 
AA  313  Bluewater  Cr.,  Ala.  and  Tenn.  (18) 
AA  313  Four  MUe  Cr.,  Ala.  (18) 
AA  314  Six  MUe  Cr.,  Ala.  (18) 
AA  315  Sboal  Cr.,  Ala.  and  Tenn.  (18) 
AA  316  Cypress  Cr.,  Ala.  and  Tenn.  (18) 
AA  317  Keys  Cr.,  Ala.  (18) 
AA  318  Bluff  Cr.,  Ala.  (18) 
AA  319  TeUow  Cr.,  Ala.  (18) 
AA  330  Second  Cr.,  Tenn.  and  Ala.  (18) 
AA  331  Horse  Cr.,  Tenn.  (18) 
AA  333  Indian  Cr.,  Tenn.  (18) 
AA  333  Hardin  Cr.,  Tenn.  (18) 
AA  334  Beecb  Cr.,  Tenn.  (18) 
AA  33S  Cedar  Cr.,  Tenn.  (18) 
AA  336  Lick  Cr.,  Tenn.  (18) 
AA  337  Duck  E.,  Term.  (18) 

List  proceeds  here  lip  227. 
AA  338  Buffalo  B.,  Tenn.  (337) 

List  returns  to  18. 
AA  339  Bichland  Cr.,  Tenn.  (18) 
AA  330  Turkey  Cr.,  Tenn.  (18) 
AA  331  WWte  Oak  Cr.,  Tenn.  (18) 
AA  333  Kane  Cr.,  Tenn.  (18) 
AA  333  Hurricane  Cr.,  Tenn.  (18) 
AA  334  Piney  Cr.,  Tenn.  (18) 
AA  336  Panther  Cr.,  Tenn.  (18) 
A  A  336  Hughes  Cr.,  Tenn.  (18) 
AA  337  Lick  Cr.,  Tenn.  (18) 
AA  338  Clay  Cr.,  Tenn.  (18) 


IN  NASHVILLE  ENGINEEBING  DISTBICT. 

List  now  leaves  Tenn.  E.,  proceeds 
up  Ohio  R.  to — 
AA  339  Cumherland  B.,  Tenn.  and  Ky.  (16) 
AA  340  Brushy  Cr.,  Ky.  (339) 
AA  341  Lock  D,  Dover,  Tenn.  (339) 
AA  843  South  Cross  Cr.,  Tenn.  (339) 
AA  343  Elk  Cr.,  Tenn.  (339) 
AA  344  Wells  Cr.,  Tenn.  (339) 
AA  345  TeUow  Cr.,  Tenn.  (339) 
AA  346  Lock  B,  Cumherland  B.,  Tenn.  (339) 
AA  347  Burtons  Cr.,  Tenn.  (339) 
AA  348  Johnsons  Cr.,  Tenn.  (339) 
AA  349  Harpeth  B.,  Tenn.  (339) 
AA  350  Little  Bluff  Cr.,  Tenn.  (339) 
AA  351  Mill  Cr.,  Tenn.  (339) 
AA  353  Lock  No.  3,  Tenn.  (339) 
AA  363  Stone  E.,  Tenn.  (339) 
AA  354  Spencer  Cr.,  Tenn.  (339) 
AA  355  Bratton  Cr.,  Tenn.  (339) 
AA  366  Spring  Cr.,  Tenn.  (339) 
AA  357  Cedar  Cr.,  Tenn.  (339) 
AA  368  Lock  No.  6,  Tenn.  (339) 
AA  359  Bound  Lick  Cr.,  Tenn.  (339) 
AA  360  Plunkett  Cr.,  Tenn.  (339) 


AA361 
AA363 
AA363 
AA364 
AA366 
AA366 
AA367 
AA368 
AA369 
AA370 
AA371 
AA373 
AA373 
AA374 
AA37S 

AA376 

AA377 
AA378 


AA379 
AA380 
AA  381 
AA3S3 
AA383 
AA384 
AA386 
AA386 
AA387 
AA388 
AA389 
AA390 
AA391 
AA  393 
AA393 
AA394 
AA395 
AA396 
AA397 
AA398 
AA399 
AA300 
AA301 
AA303 
AA303 
AA304 
AA306 
AA306 
AA307 
AA308 
AA309 
AA310 
AA311 
AA313 
AA313 
AA314 
AA315 
AA316 
AA317 
AA318 
AA319 
AA330 
AA331 
AA333 


Lock  No.  7,  Tenn.  (339) 

Hogarty  Cr.,  Tenn.  (339) 

Caney  Fork  B.,  Tenn.  (339) 

CoUlns  B.,  Tenn.  (363) 

Indian  Cr.,  Tenn.  (339) 

Flynn  Lick  Cr.,  Tenn.  (339) 

Doe  Cr.,  Tenn.  (339) 

Boarlng  B.,  Tenn.  (339) 

Obey  E.,  Tenn.  (339) 

Kettle  Cr.,  Tenn.  (339) 

Galloway  Cr.,  Ky.  (339) 

Bear  Cr.,  Ky.  (339) 

Beaver  Cr.,  Ky.  (339) 

Lock  No.  31,  Ky.  (339) 

South  Fork,  Cumberland  E.,  Ky. 

and  Tenn.  (339) 
Clear  Fork,  Ky.  and  Tenn.  (339) 
Clover  Fork,  Ky.  (339) 
Poor  Fork,  Ky.  (339) 

The  junction  of  277  and  278  makes 
head  of  239.    List  now  proceeds 
down  239. 
Laurel  B.,  Ky.  (339) 
Bockcastle  E.,  Ky.  (339) 
Buck  Cr.,  Ky.  (339) 
Pitman  Cr.,  Ky.  (339) 
Lock  33,  Ky.  (339) 
Fishing  Cr.,  Ky.  (339) 
Wolf  Cr.,  Ky.  (339) 
Greasy  Cr.,  Ky.  (339) 
Crocus  Cr.,  Ky.  (339) 
Big  Beimix  Cr.,  Ky.  (339) 
Little  Cr.,  Ky.  (339) 
Marrowbone  Cr.,  Ky.  (339) 
Sulphur  Cr.,  Ky.  (339) 
Macfarland  Cr.,  Ky.  (339) 
Brimstone  Cr.,  Term.  (339) 
Jennings,  Tenn.  (339) 
Indian  Cr.,  Tenn.  (339) 
Wartrace  Cr.,  Tenn.  (339) 
Buflalo  Cr.,  Tenn.  (339) 
Lock  No.  8,  Tenn.  (339) 
Defeated  Cr.,  Tenn.  (339) 
Dixon  Cr.,  Term.  (339) 
Lock  No.  6,  Tenn.  (339) 
Bocky  Cr.,  Tenn.  (339) 
Bledsoe  Cr.,  Tenn.  (339) 
Lock  No.  4,  Tenn.  (339) 
Station  Camp  Cr.,  Tenn.  (339) 
Lock  No.  3,  Tenn.  (339) 
Manskers  Cr.,  Tenn.  (339) 
Lock  No.  1,  Tenn.  (339) 
Whites  Cr.,  Tenn.  (339) 
Sycamore  Cr.,  Tenn.  (339) 
Lock  A,  Tenn.  (339) 
Half  Pone  Cr.,  Tenn.  (339) 
Bed  B.,  Tenn.  and  Ky.  (339) 
Lock  C,  Tenn.  (339) 
Salhie  Cr.,  Ky.  and  Tenn.  (339) 
Lock  E,Ky.  (339) 
Little  B.,  Ky.  (339) 
Eddy  Cr.,  Ky.  (339) 
Lock  F,  Ky.  (339) 
Livingstone  Cr.,  Ky.  (339) 
Claylick  Cr.,  Ky.  (339) 
Mouth  of  (339),  at  Ohio  B.  (16) 


r  See  pp.  14-22  for  "I 
Lexplanations,  etc.J 
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WOLF  RIVER,  TENN. 


APPROPRIATION.! 

1896,  $35,000,  H.  D.  482,  5Sth,  2d. 

COMMERCE!. 

Besciiption  of.  Large  and  important,  93,  2136, 
2137;  96, 1703, 1704. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93, 280;  96, 249. 

In  cbarge: 

Capt.  S.  W.  Eoessler,  1893.    B.,  93, 2136. 
Capt.  G.  D.  Fitcli,  1896.    K.,  96, 1703. 

OPERATIONS. 

1894-9S.  About  $8,000  expend,  removing 
obstr.  and  in  dr.  18,000  c.  y.  from  the  mouth,  96, 
1704. 


PHYSICAL  CHARACTERISTICS. 

Description  of.  Small  stream  in  w.  Tennessee 
emptying  into  Mississippi  R.  just  n.  of  Memphis. 
The  "present"  and  future  navigation  would  be 
confined  to  the  lower  2  m.  of  course,  93, 2136. 

PRIVATE  WORK. 

Dr.  to  remove  heavy  deposits  on  sand  bar  at 
mouth,  by  the  Memphis  &  Little  Bock  RR.  Trans- 
fer Co.,  93,  2137. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made,  1893,  by  Capt. 
Eoessler  (R.  fav.),  93, 2136. 

Ex.,  mouth  to  point  5  m.  above,  au.  act  Aug.  17, 
1894.  R.  made  by  Capt.  Fitch,  1896  (R.fav.),  95, 
1703. 


AA-4:  HATCHEE  (Big  Hatchie)  RIVER,  TENN. 


APPROPRIATIONS. 

1880, 

$10,000,  80, 1330. 

1881, 

3,500,81,1415. 

1882, 

3,000,  83, 1555. 

1884, 

2,500,85,1528. 

1886, 

3,000,86,1366. 

1888, 

6,000,  88, 1368. 

1890, 

5,000,90,1906. 

1892, 

3,500,93,1659. 

Total, 

35,500 

COMMERCE. 

C.  obstr. 

by  brs.  without  draws,  80, 1331. 

Advantages  arising  from  imp.,  80,  1330,  1331; 
8S,  1527. 

ENGINEERS. 

CUel  of  Engineers.  R.,  80, 156;  81,  210;  83, 
207;  83,  216;  84,  225;  85,  242;  86,  236;  87,  201; 
88,  183;  89,  215;  90,  193;  91,  246;  93,  238;  93, 
269;  94, 249;  95,  278;  04,  443;  08,  571. 

Boards.  BERH.  reviews  Lt.  Col.  Adams^  R.; 
confirms  his  opinion  as  to  undesirability  of  unp., 
04, 2350. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1880-82.  B.,  80, 1330; 
81, 1416:  83, 1555.  - 

Maj.  A.  M.  MiUer,  1882-84.  R.,  83,  1153;  84, 
1337. 

Capt.  E.  Bergland,  1884-86.  R.,  85,  1527;  86, 
1366. 

Capt.  J.  H.  Willard,  1886-95.  R.,  87,  1479;  88, 
1367;  89,  1618;  90,  1904;  91,  2010;  93,  1667;  93, 
2052;  94, 1616;  96, 1952. 

Lt.  Col.  M.  B.  Adams,  1904.    B.,  04,  2349. 

Maj.  W.  W.  Harts,  08,  660. 

Assistants: 

J.  Bumey.  B.,  80, 1331. 
J.  J.  Barry.  B.,  85, 1.528. 
J.  S.  Walker.    B.,  04,  2350. 

LEGISLATION. 

Act  of  Tenn.  declaring  the  B.  a  navigable  one, 
80, 1331. 

OBSTRUCTIONS. 

Obstr.  of  R.  by  brs.  without  draws,  80,  1331, 
1332. 


OPERATIONS. 

1880-81.  By  hired  labor,  376  snags  and  2,409 
logs  removed,  and  16,243  trees  out  down;  E.  worked 
over,  Bolivar  to  mouth,  81, 1415. 

1881-83.  3,204  snags  and  logs  removed,  636 
trees  cut  down,  and  1  wreck  removed;  E.  worked 
over,  Bolivar  to  mouth,  83, 1666. 

1883-83.  1,431  snags  and'  logs  removed  and 
679  trees  cut  down;  186  m.  of  E.  worked  over,  83, 
1154. 

1884-85.  969  logs  and  snags  removed  and  1,094 
trees  cut  down;  50  m.  of  R.worked  over,  85,  1628. 

1886-87.  2,067  snags,  stumps,  and  logs  re- 
moved, 3,813  trees  cut,  and  3  cut-offs  cleaned,  87, 
1480. 

1888-89.  1,410  logs  and  snags  removed  from 
Chan.,  and  4,300  trees  and  shore  snags  and  4,684 
s.  y.  brush  cleared  from  banks,  89, 1619. 

1889-90.  870  snags  and  143  side  jams  removed 
from  Chan.,  and  2,860  trees  and  shore  snags  and 
376  s.  y.  brush  cleared  from  banks,  90, 1905. 

1891-93.  650  snags  and  logs  removed  from 
ohan.;  14  side  jams  removed;  6,700  trees  cut  and 
6,518  trees  girdled  on  banks,  93, 1669. 

1893-94.  28,420  s.  y.  brush  and  willows  cut, 
and  about  4,500  snags  and  other  obstr.  removed, 
94,  1518. 

1894-95.  Several  wrecks  removed;  8,867  s.  y. 
brush,  etc.,  cut,  and  over  25,000  snags,  etc.,  re- 
moved, 95, 1954. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  94, 1517;  95, 1953. 

PROJECTS. 

By  Maj.  Benyaiud,  1879,  removing  snags,  leaning 
trees,  and  logs,  Bolivar  to  mouth,  240  m,;  est., 
$30,000,  80,  1331,  1342;  87,  1479.  Imp.  not  per- 
manent, 90, 1904. 

SURVEYS. 

Made  by  Maj.  Benyauid,  1879,  80, 1330. 

Pre.  ex.,  mouth  to  Eialto,  au.  act  June  13,  1902. 
R.,  Lt.  Col.  Adams,  July  7,  1902  (unfav.),'  04,  443, 
2349. 

Pre.  ex.  to  Brownsville  au.  act  Mar.  2,  1907. 
R.,  Maj.  Harts,  Dec.  23, 1907  (unfav.),2  08,  571. 


1  See  Mississippi  Elver  appropriation,  Ohio  Elver  to  Head  of  Passes. 
2H.  D.  243,  58th,  2d. 
8H.D.  666,  60th,  1st. 
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OBION  RIVER,  TBNN. 


APPROPRIATIONS. 

1892, 

t7, 500. 00,  93,2329. 

1894, 

7,600.00,95,2247. 

1896, 

6,000.00,96,1899. 

1899, 

2,500. 00,  99, 2235  (mainten.) 

1902, 

2,600.00,04,2339. 

1905, 

1,700.00,05,1722. 

1907, 

1,700.00,07,1608. 

1910, 

218.  50,  10, 1846. 

Total, 

29,618.50 

COmMEUOE. 

E.  travel  and  lumber  traffic,  81, 1489. 

C.  interests  of  the  locality,  91, 3294. 

CUefly  lumber,  93,  2329. 

Matenally  benefited  by  works  of  imp.,  98, 1871'. 

60,269  t.  an.,  1899;  value,  J483,967.85,  99,  2234; 
1900,  170,113  t.,  01,  469;  1905,  30,556  t.,  06,  489; 
1910, 18,638 1.,  of  wluch  nme-tenths  timber  products 
floated  out  at  h.  w.,  for  which  works  of  mip.  are 
not  of  much  benefit,  11,  707, 2023. 

Description  of,  13, 858. 

ENGINEERS. 

Chief  of  Engineers. .  B.,  80, 158;  81, 213;  91, 
285;  93,  298;  94,  273;  96,  305,  310;  96,  263,  265; 
97,  339,  341;  98,  330,  333;  99,  394;  00,  451;  01, 
468;  08,  386;  03,  410;  04,  436,  2361;  05,  447;  06, 
489;  07,  617;  08,  661;  09,  582;  10,  657;  11,  707; 
18,  867. 

Boards.    BEBH.    R.,  04,  2362-53. 

In.  p.li  aTgfl  * 

Maj.  W.  h'  H.  Benyaurd.    R.,  81, 1486. 

Lt.  Col.  J.  W.  Barlow,  1890.    R.,  91,  2292,  2296. 

Capt.  J.  Biddle,  1893-97.  R.,  93,  2327;  94, 1785; 
95,  2246,  2265;  96, 1897, 1903;  97,  2216,  2219. 

Maj.  D.  C.  Kingmati,  1898.  R.,  98,  1869,  1872; 
01,  468. 

Lt.  Col.  M.  B.  Adams,  1899-1903.  R.,  99,  2233; 
00,  2887;  01,  2403;  03, 1693;  04,  2362,  2356. 

Maj.  J.  G.  D.  Knight;  08,  386. 

Capt.  W.  J.  Bardea,  1903.    R.,  03, 1679. 

Lt.  Col.  C.  B.  Sears,  1904.    R.,  04,  2337. 

Maj.  H.  C.  Newcomer,  1906-06.  R.,  06,  1721; 
06, 1601. 

1st  Lt.  W.  G.  Caples,  07, 616. 

Maj.  W.  W.  Harts,  1907-11.  R.,  07,  1607;  08, 
1681;  09, 1675;  10, 1846;  11,  2023. 

Maj.  C.  A.  r.  Flagler,  11,  706;  18,  867. 

Maj.  E.  Jadwin,  18,  857. 

Maj.  H.  Burgess,  1912-.    R.,  18, 2229. 

Assistants: 

J.  Harrison.    R.,  81, 1487. 

B.  B.  Smith.    R.,  91,  2293,  2297. 

J.S.Walker.    R.,  04,2353. 

OBSTRUCTIONS. 

At  Obion  E.  crossed  by  a  drawless  br.  of  New- 
port News  &  Mississippi  Valley  EE.,  obstr.  navi- 
gation above  that  town,  93, 2328. 

OPERATIONS. 

1898-93.  About  20,000  snags  and  other  obstr., 
and  large  quantity  of  drift  removed,  93, 2329. 

1893-94.  About  3,000  snags,  etc.,  and  about 
1,000  cords  drift  removed,  94, 1786. 

1894-96.  About  9,000  snags,  etc.,  and  about 
1,000  cords  drift  removed,  96,*2246. 

1896-96.  About  3,500  snags,  etc.,  and  some 
drift  removed,  96, 1899. 


1898-97.  About  3,600  snags,  etc.,  and  some 
drift  removed,  97, 2216. 

1897-98.  Over  7,000  snags,  etc.,  removed,  98, 
1874. 

1898-99.  Derrick  and  quarter  boats  built, 
minor  repairs  made  to  floating  plant,  and  about 
9,000  snags  and  other  obstr.  removed,  99, 2234.         , 

1899-00.  About  1,100  snags  and  other  obstr. 
removed,  00, 2887. 

1900-01.  16,662  snags  and  other  obstr.  re- 
moved, 01, 2404. 

1901-08.  9,663  snags  and  other  obstr.  removed 
from  Obion  and  Forked  Deer  Es.  combined,  08, 
1693. 

1903-04.  7,957  snags  and  other  obstr.  removed, 
clearing  69  m.,  04, 2337-38. 

1905-06.  2,389  snags  and  other  obstr.  removed, 
clearing  69  m.,  06, 1501, 1502. 

1907-08.  2,925  snags  and  other  obstr.  removed, 
clearing  69  m.,  08, 1681. 

1910-11.    Plant  cared  for,  11,  2023. 

1911-13.  Plant  belonging  to  imp.  condemned 
and  destroyed,  18, 2229. 

PHYSICAL,  CHARACTERISTICS. 

Condition  of  E.,  1880,  nature  of  obstr.,  and  char 
aoter  of  surrounding  country,  81, 1487, 1488. 

Description  of,  91,  2296;  13, 857. 

Discharge,  95,  2271,  2275. 

Current  increased  by  obstr.  removal,  97, 2216. 

Sec.  of  War  notified  local  interests  no  objection 
would  be  made  to  diversion  of  stream  in  interest 
of  dr.  unless  such  diversion  should  later  interfere 
with  navigation,  10, 658. 

Navigation  depends  on  stage  of  water  in  Missis- 
sippi E.,  18,  868. 

PLANS. 

By  Maj.  Benyaurd,  1880,  imp.  Obion  E.  tor  115 
m.  from  mouth  by  removing  snags,  logs,  leaning 
timber,  and  similar  obstr.,  securing  least  chan.  d. 
of  4';  est.  (incl.  constr.  of  flatboat  and  purchase  of 
outfit),  $28,809,  81, 1487, 1489. 

PROJECTS. 

By  Lt.  Col.  Barlow,  1891,  snagging  and  wing- 
dam  constr.,  mouth  to  crossing  of  the  Louisville  & 
Memphis  EE.  in  Obion  Co.  by  giving  chan.  of  not 
less  than  3'  d.  at  the  lowest  stages;  est.,  $50,000, 
91,  2297. 

In  1897  proj.  modified  to  provide  simply  for  re- 
moving obstr.  and  for  yearly  chan.  mainten.  as 
imp.  made  (Capt.  Biddle  did  not  consider  it  pos- 
sible to  obtain  3'  by  the  orig.  proj.,  and  thought 
the  est.  inadequate),  97, 2216. 

Lt.  Col.  Adams  recom.,  1899,  that  Obion  and 
Forked  Deer  Es.  be  treated  as  a  single  stream  under 
the  heading  "Obion  and  Forked  Deer  Eiveis," 
making  provision  for  them  in  a  sum  equal  to  what 
"now"  separately  allowed  for  mainten.  of  each, 
as  a  single  app.  for  the  mainten.  of  both  as  one 
item,  99, 2234;  00, 2888. 

Act  June  13, 1902,  au.  conjunctive  imp.  of  Obion 
and  Forked  Deer  Es.,  03,  411. 

By  Maj.  Harts,  1908,  further  app.  under  proj. 
not  warranted,  08, 1682. 

SURVEYS. 

Au.  act  June  14, 1880;  made,  1880,  by  Maj.  Ben- 
yaurd, 81, 1486. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  U. 
Col.  Barlow,  91, 2297. 

Ex.  au.  act  June  13, 1902.  R.  by  Lt.  Col.  Adams, 
July  7,  1902,  04,  443,  2352. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans, 
etc.,  18,857. 


r  See  pp.  14-22  for  I 
Lexplanatlons,  ete.J 
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FORKED  DEER  RIVER,  TENTV. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Forked  Deer  B.,  Tenn.  (S.,  N.,  and  Middle  Ports) . 

Forked  Deer  R.,  Tenn.,  South  Fork 

Forked  Deer  E.,  Tenn.,  North  Fork 


1873-1912 
18S0-1887 
1880-1887 


$27, 818. 50 
10,000.00 


Total.. 


37,818.60 


Part  (a),  AA-6       Forked  Deer  River,  Tenn. 


APPROPRIATIOXS. 

112,500.001 
24,500.00^89,1621. 
»  2, 500.00] 
4  2,600.00,90,1908. 

3,000.00,98,1662. 
4  5,000.00,96,1904,1905. 

1,000.00,96,265. 

2,000.00,99,2237. 
*2,000.00,  04,  2339. 
*1,300.00,  05, 1723. 
*1,300.00,  07, 1609. 
*218. 50,  10, 1847. 


1890, 


1896, 
1899, 
1902, 
1905, 
1907, 
1910, 


Total,    27,818.50 

COMMERCE. 

Large  e^end.  not  justified  hy  C,  and  small 
expend,  inexpedient,  74, 374. 

Rates  exorbitant,  74, 377. 

Description  of,  74,  377,  379,  380. 

Description  of.  Middle  Fork,  96,  1902;  97,  2220; 
98, 1874. 

Difference  of  opinion  as  to  benefits  received,  96, 
1903*  97  2218 

Est.  50*770 1.  an.,  1899,  00,  2890. 

Imp.  has  given  material  aid  to  lumber  interests 
involved,  01, 460. 

90%  consists  of  timber  products  floated  out  at 
h.  vr.,  la,  2230. 

C.  statistics  unobtainable,  13, 859. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  73,  57;  74,  63;  88, 
183;  89,  216;  90,  194;  91,  246;  98,  239;  93,  269 
94, 250;  95, 306,  310;  96, 264,  265;  97, 340,  341,  347 
98,  331,  333;  99,  396;  00,  463;  01,  469;  03,  387 
03,  411;  04,  437;  05,  447;  06,  490;  07,  617;  08, 
552,560;  09,583;  10,658;  11,708;  13,858. 

Boards.    BERH.    R.,  04, 2352,  2353. 

In  charge: 

Maj.  C.  E.  Suter,  1873-74.    K.,  74, 372. 

Capt.  J.  H.  "Willard,  1886-94.  R.,  88,  1369;  89, 
1621;  90,  1906;  91,  2012;  93,  1660;  93,  2054;  94, 
1619. 

Capt.  J.  Blddle,  1895-98.  B.,  93,  2247,  2265;  96, 
1900;  97,  2217.  2234;  98,  1872. 

Maj.  Dan  C.  Kingman,  1898-99.  R.,  98,  1872; 
01,  458. 

Lt.  Col.  M.  B.  Adams,  1899-1903.  R.,  99,  2235; 
00,  2889;  01,  2405;  03, 1693;  04,  2352,  2355.' 

Maj.  J.  G.  D.  Knight,  03,  386. 

Capt.  W.  J.  Harden,  1903.    R.,  03, 1579. 

Lt.  Col.  C.  B.  Sears,  1904.    R.,  04, 2338. 

Maj.  H.  C.  Newcomer,  1905-06.  R.,  05,.  1722; 
06, 1502. 

1st  Lt.  W.  G.  Caples,  07,  516. 

Maj.  W.  W.  Harts,  1907-11.  B.,  07,  1609;  08, 
1683;  09,1676;  10,1846;  11,2024. 

Maj.  C.  A.  F.  Flagler,  11, 706;  13,  857. 


Maj.  E.  Jadwin,  13,  857. 

Maj.  H.  Burgess,  1912-.    R.,  13, 2230. 

Assistants: 

O.  Leibrecht,  74, 372.    R.,  74, 372. 
B.  J.  Smith.    R.,  95,2270. 
J.S.Walker.    R.,  04,  2363. 

ESTIMATES.    (See  Plans  and  Projects.) 
By   O.   Leibrecht,   1874,  removing  obstr.  and 

building  dams,  $53,190. 
Amended  by  Maj.  Suter  to  $71,260,  74,  374,  379. 

LEGISLATION. 

Tennessee  declared  the  South  Fork  navigable 
from  Yellow  Bluff  Levee  and  Bridge  to  its  mouth, 
and  repealed  act  making  R.  navigable  above  that 
point,  95, 2249. 

'  OBSTRUCTIONS. 

Obstr.  of  South  Fork  by  brs.  without  draws,  89, 
1623. 

By  direction  of  the  Sec.  of  War,  br.  of  the  Louis- 
ville &  Nashville  RR.  at  Bells,  Tenn.,  changed  to 
secure  a  navigable  opening  of  50',  1896,  98, 1903. 

OPERATIONS. 

1888-89.  550  snags,  1  wreck,  and  92  log  Jams 
removed  from  chan.;  1,635  trees  and  snags  and 
2,180  sq.  y.  brush  cleared  from  banks,  and  100  1.  f. 
brush  dam  built  on  South  Fork;  1,462  snags  and 
1  wreck  removed  from  chan.;.  1,605  trees  and  shore 
snags  and  926  sq.  y.  brush  cleared  from  banks  on 
North  Fork  below  Dyersburg;  79  shore  snags  and 
side  jams  removed;  528  trees  and  500  sq.  y.  brush 
cleared  from  banks  on  main  R.,  89, 1622, 1623. 

1889-90.  274  snags  and  logs  removed  from 
chan.;  2,675  trees  and  475  sq.  y.  brush  cleared  from 
banks  on  the  main  R.;  362  snags  and  285  shore 
snags  and  trees  cleared  from  North  Fork,  complet- 
ing proj.  imp.;  no  operations  on  South  Fork,  90, 
1907. 

1891-93.  Operations  confined  to  North  Fork 
and  main  R.;  660  stumps  and  snags  and  6  log  jams 
removed;  1,300  trees  cut  and  topped  on  banks,  93, 
1662. 

1893-94.  Some  brush  and  willows  out  and 
over  23,000  snags  and  other  obstr.  removed,  94, 
1522. 

1894-95.    A  few  obstr.  removed,  95, 2249. 

1896-97.  Over  3,000  snags,  etc.,  and  391  cords 
drift  removed,  97, 2218.  Over  1,000  obstr.  removed 
from  Middle  Fork,  97,  2219. 

1897-98.  Nearly  4,000  obstr.  removed  from 
Middle  Fork,  98, 1873. 

1898-99.  About  4,400  snags  and  other  obstr. 
remo-fred,  99, 2237. 

1899-00.  About  1,800  snags  and  other  obstr. 
removed,  00, 2890. 

1900-01.  9,577  snags  and  other  obstr.  removed, 
01,2406.    ■ 


♦Allotment. 
1  South  Fork. 


2  North  Fork  below  Dyersburg. 
BMainR. 


*  North  Fork  and  Main  R. 
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1901-OS.    9,663  snags  and  other  obstr.  removed 
from  Obion  and  Forked  Deer  E.s.,  03, 1693. 
1903-04,    4,967  snags  and  other  obstr.  removed. 


1,140  snags  and  other  obstr.  removed, 
1,472  snags  and  other  obstr.  removed, 
Plant  belonging  to  imp.  condemned 


04, 2338. 

1905-06. 
06,  1502. 

1907-08. 
08, 1683. 

1911-lS. 
and  destroyed,  13, 2230. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  74,  372,  375,  376;  90,  1906;  95, 
2266;  97,  2218,  2219.  High-water  marks,  74,  376. 
Obstr.  in  E.,  74,  378. 

Yellow  Bluff  (see  Legislation)  about  4  m.  from 
the  junction  of  the  North  Fork,  95,  2249.  Dyers- 
burg  lies  on  the  North  or  Middle  Fork,  about  8i 
m.  above  its  junction  with  the  South  Fork;  thence 
to  Obion  R.  is  21  m.,  and  thence  to  Mississippi  E. 
34  m.;  33  m.  in  all.  The  slopes  on  this  portion  of 
the  stream  affected  by  Mississippi  stages,  96,  2266. 

Elevation  of  extreme  1.  w.  and  h.  w.  plane,  and 
distances  from  Chesapeake,  Ohio  &  Southwestern 
EE.  br.,  95,  2274. 

Discharge  measurements,  96, 2271,2275. 

Navigability  depends  largely  on  stage  of  Missis- 
sippi R.;  navigation  not  practicable  at  low  stages, 
13, 859. 

E.  formed  by  Junct.  of  its  n.  and  s.  forks  about  8 
m.  sw.  of  Dyersburg,  flows  thence  sw.  about  21  m., 
entering  Obion  R.  3i  m.  from  Miss.  E.  Dyersburg 
head  of  navig.  on  N.  Fork;  Jackson,  Term.,  95i  m. 
above  mouth;  head  of  navig.  on  S.  Fork,  but  of 
recent  years  navig.  limited  to  lower  part  of  stream, 
13, 858. 

PLANS.    (See  Estimates  and  Projects.) 

By  0.  Leibrecht,  1874,  removal  of  obstr.  to  3'  at 
all  seasons  and  constr.  of  dams  at  the  lost  and  old 
chans.j  74,  378.    Discussed  by  Maj.  Suter,  74,  373. 

PBIVATB  (PRIVATE  AND  STATE)  WORK. 

Cut^ifi  to  the  Mississippi,  made  by  private  parties 
about  35  years  ago,  doing  more  harm  than  good,  74, 
378. 

Tenn.  app.  $43,000  for  imp.  within  past  20  years; 
no  benefit  derived,  74, 379. 


PROJECTS.    (See  Estimates  and  Flans.) 

By  Maj.  Benyaurd,  1880,  removing  snags  and 
similar  obstr.,  and  clearing  banks  of  South  Fork, 
Sharon  to  mouth,  114  m.;  est.,  tl9,260,  81,  1491; 
87,  202.  Operations  subsequently  extended  to 
Jackson,  head  of  navigation,  81  m.  above  Sharon. 
Imp.  not  considered  permanent,  88, 183, 1369;  90, 
1906. 

By  Capt.  Willard,  1887,  main  E.,  mouth  to 
jimction  of  the  North  and  South  Forks,  29  m., 
removing  logs,  snags,  and  similar  obstr.;  est., 
$7,000;  also  North  Fork  up  to  Dyersburg,  9  m.; 
est.,  $4,500,  87, 1484, 1496;  89, 1621;  90, 1906. 

In  1894  Capt.  Biddle  est.  $300,000  for  a  system  of 
canals  and  locks,  cost  of  mainten.  indefinite,  for 
North  or  Middle  Fork,  96,  2269. 

Congress  app.  $5,000,  1896,  for  imp.  Middle  Fork, 
from  Dyersburg  to  Mississip  )i  E.,  by  removing 
bars  and  shoals,  etc.,  to  make  the  stream  navigable 
for  small  craft  at  3'  stage,  96, 1904. 

Lt.  Col.  Adams  advised,  1899,  treating  the  Obion 
and  the  Forked  Deer  Es.  as  one  item  in  app.  for 
them,  99,  2236;  00,  2890. 

Act  1902  combines  Obion  and  Forked  Deer  Es. 
and  aj>p.  $4,500  for  them,  03,  386, 1695. 

Maj.  Harts  of  opinion  that  further  app.  are  un- 
warranted, 09, 684, 1676. 

SURVEYS. 

O.  Leibrecht,  E.  below  Dyersburg,  Tenn.,  73, 
57;  74,  63,  375. 

Sur.  from  Dyersburg,  Term.,  to  junction  with 
Obion  R.,  thence  to  Mississippi  E.,  for  making  it 
navigable  for  that  part,  au.  act  Aug.  17, 1894;  made, 
1894,  by  Capt.  J.  Biddle  (R.  imfav.),  96,  2265. 
Elevation  ofbench  marks,  95,  2274.  Eesur.  made 
in  1897,  Dyersburg  to  Obion  E.,  97, 2219. 

Ex.  of  the  South  Fork  made,  1896,  to  ascertain 
what  was  necessary  for  mainten.,  by  Capt.  Biddle, 
97, 2218. 

Ex.  of  Obion  and  Forked  Deer  Rs.,  au.  act  June 
13,  1902.  Bs.,  Lt.  Col.  Adams,  July  7,  1902,  and 
Feb.  16, 1903;  est.,  $2,250  an.,i  04,  443,  2352,  2364. 

Sur.  of  South  Fork,  au.  act  Mar.  2,  1907.  E., 
Maj.  Harts,  Jan.  22, 1908  (unfav.),2  08,  660. 

Cong,  docs.,  etc.,  relatmg  to  exs.,  surs.,  plans, 
etc.,  13, 859. 

Maps.  2 


Part  (b),  AA-6    Forked  Deer  River,  8outh  Fork,  Tenn. 


APPROPRIATIONS. 

1882,  $3,000,83,1155. 
1884,  2,000,84,1338. 
1886,       6,000,86,1368. 


Total,  10,000 

ENCROACHMENTS. 

Obstr.  to  navigation  from  brs.  and  dams,  87, 
1483. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  80, 158;  81,  213;  83, 
216;  84,  226;  85, 242;  86,  237;  87, 202. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1880-83.    R.,  81, 1489. 

Maj.  A.  M.  Miller,  1883-^5.  B.,  83,  1164;  84, 
1338 

Capt.  E.  Bergland,  188S-S6.  R.,  85,  1629;  86, 
1367. 

Capt.  J.  H.  Willard,  1886.    R.,  87, 1482. 


Assistants: 

Z.Harrison.    R., 31, 1490. 

J.  J.  Barry.    R.,  84, 1339;  86, 1531. 

OPERATIONS. 

1883-84.  17,915  logs,  snags,  stumps,  and  trees 
removed  from  E.  chan.,  84, 1338. 

1884-86.  6,408  trees,  logs,  snags,  ete.,  removed, 
86, 1530. 

1886-87.  12,250  trees,  logs,  snags,  and  jams 
removed,  87, 1482. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  84, 1339. 
Discharge,  96,  2271, 2275. 

PROJECTS. 

By  Maj.  Benyaurd,  1880,  removing  snags  and 
simuar  obstr.,  Sharon  to  mouth,  114  m.;  est., 
$19,250,  81, 1491;  87, 202. 

SURVEYS. 

Au.  act  June  14, 1880;  made  by  Maj.  Benyaurd, 
81, 1489. 


1 H.  D.  206,  58th,  2d. 


2  H.  D.  945,  60th,  1st. 


("See  pp.  14-22  for"! 
[explanations,  etc.J 


RIVER  AND   HARBOR   WORKS. 
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Part  (c),  AA-6    Forked  Deer  River,  North  Fork,  Tenn. 


Chief  of  Engineers. 


R.,  80, 1S8;  81,  213;  87, 


In  cbarge: 

Maj.  W.  H.  H.  Benyaurd,  1880.    K.,  81, 1492. 
Capt.  J.  H.  Wlllard.    B.,  87, 1484, 1494.  ' 

Assistant.    Z.  Hanrison.    K.,  81, 1493. 

PHTSICAX  CHARACTERISTICS. 

Discharge,  95,  2271,  2276. 


PLANS. 

By  Maj.  Benyaurd,  1880,  South  Fork  to  Obion, 
24  m.,  removing  snags  and  other  obstr.,  and  build- 
ing wing  dams;  est.,  1(15,415.75,  81, 1496. 

In  1887  Capt.  Willard,  removing  obstr.;  est,, 
$20,000,  87, 1484,  1494. 

SURVEYS. 

Au.  act  June  14,  1880:  made  by  Maj.  Benyaurd, 
81, 1492. 

Ex.  below  Dyersburg,  Tenn.,  au.  act  Aug.  5, 
1886;  made  by  Capt.  Willard  (B.  tav.),  87, 1494. 


AA-18    TENNESSEE  RIVER,   KY.,   TENN.,  AND  ALA. 

LIST  OF  NOTABLE  POINTS,  MOUTH  TO  HEADWATERS. 


OUo  B.,  Ky. 

Faducali,  Ky. 

Big  Sandy  B.,  Tenn. 

JohnsonvUle,  Tenn. 

Duck  B.,  Tenn. 

Savannah,  Tenn. 

Hamburg,  Tenn. 

Biveiton,  Ala. 

Colbert  Shoals  Canal,  Ala. 

Florence,  Ala. 

Muscle  Shoals  Canal,  Ala. 

Elk  B.,  Ala.  and  Tenn. 

Decatur,  Ala. 


Flint  B.,  Ala.  and  Tenn. 
GuntersvlUe,  Ala. 
Bridgeport,  Ala. 
Hales  Bar,  Tenn. 
Chattanooga,  Tetin. 
Hlwassee  B.,  Tenn. 
Clinch  B.,  Tenn. 
Kingston,  Tenn. 
London,  Tenn. 
Little  Tennessee  B.,  Tenn. 
KnoxvUIe,  Tenn. 
French  Broad  B.,  Tenn. 
Holston  B.,  Tenn. 


Part. 

Title. 

Period. 

Appropriations.! 

1827-1892 
1827-1900 
1901-1912 
1901-1912 
1869-1912 

1912 
1891-1912 

$51,406.94 
4,834,145.00 

468,331.74 
2,516,573.40 

971, 760. 37 

b 

TftTinp.wp.fi  Ti.  ,  hfllnw  OhattjiTlnoga 

c 

TfiTiTip.<?Rftft  P.  J  hfiln-op  RivPriYiTi .  ,                 „ 

d 

TpTlTlflse:Pfi  T?.,^  T?,ivfi»i"<iT>  t"  *^'^HttH"On£;Rr 

f 

7,991.96 
1,264,296.87 

g 

Tennessee  R.i  Muscle  Shoals  Canal  ("operating  and  care) • 

Total 

10,114,606.28 

1  Another  division  of  these  appropriations  might  be  made,  as  follows: 


Tennessee  E 
Tennessee  R 
Tennessee  R 
Teimessee  R 
Tennessee  R 
Tennessee  E 
Teimessee  R 
Tennessee  R, 
Tennessee  R. 


,  Knoxvilleto  KeUeys  Ferry 

,  below  Riverton 

,  Riverton  to  Chattanooga  (open  channel  work  only) . 

,  above  Chattanooga 

,  Colbert  Shoals  Canal  (construction) 

,  Muscle  Shoals  Canal  (construction) 

,  Hales  Bar 

,  Colbert  Shoals  Canal  (operating  and  care) 

Muscle  Shoals  Canal  (operating  and  care) 


Total. 


1852-1860 
1890-1912 
1827-1912 
1869-1912 
1890-1912 


1906-1912 

1912 
1891-1912 


$51,406.94 

743,331.74 
1,341,271.90 

971,760.37 
2,313,000.00 
3,191,726.60 

229,720.00 

7,991.96 

1,264,296.87 


10,114,606.28 
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Part  (a),  AA-18 


Tennessee  River,  above  and  below  Chat- 
tanooga.' ^ 


APPEOPBIATION. 

1852,        2150,000.00  66,  ill,  37;  73,  488. 


1860, 
Total, 


n, 406. 94  (claims),  act  June  12. 


51,406.94  (See  summary  also). 


Statements  of  app.,  77,  579,  585;  78,  766,  758. 
Injurious  effect  of  partial  app.,  74,  69,  574;  77, 
579. 

COMMBHCE. 

Importance  of  imp.,  68,  658,  584  586;  71,  496, 
507;  73,  480,  488,  818;  75,  ii,  658;  77, 88. 

Distance  and  duration  of  "present"  possible 
navigation  of  E.  and  its  tributaries,  68,  584;  78, 
756. 

rossible  connection  bet.  Tennessee  R.  and  Es. 
of  the  Gulf  slope,  68,  558,  586;  76,  ii,  658. 

Knoxville,  head  of  navigation,  73,  488. 

Necessity  of  imp.  Muscle  Shoals  before  C.  is 
benefited,  68,  588;  71,  496. 

List  of  SS.  with  tonnage,  77,  678. 

CONTRACTS.' 

1869.  J.  H.  Dermis,  removing  obstr.  in  upper 
and  lower  E.,  69,  280,  283;  71,  602;  extended,  70, 
389;  reextended,  71,  495;  further  contract  assigned 
from  C.  De  Graw;  contracts  abandoned  and  an- 
nulled Apr.,  1872,  73,  59,  476,  478;  subsequent 
efforts  to  obtain  reserved  percentages  successful, 
74, 576. 

1871.  A.  Blaisdell,  removing  obstr.  in  upper 
E.,  71,  498;  began  operations  in  July,  absconded 
n  August,  swindling  creditors  generally.  73,  478, 
81;  73,544. 

1875.  F.  Ford  &  Co.,  Foster,  Weihl  &  Co., 
M.  G.  Kennedy,  Eice  &  Eeid,  and  G.  Williams, 
repair  and  enlargement  of  old  canal  at  Muscle 
Shoals,  76,  712;  77,  580;  contract  extended  to 
Oct.,  1877,  77,  580;  completed,  78,  757;  79,  138; 
relief  for,  79, 138, 1253. 

1877.  S.  N.  Kimball,  constr.  of  locks  at  Muscle 
Shoals,  78,  767;  modified  to  relieve  contractor 
from  building  Locks  Nos.  6  and  7;  delay  of  work 
from  lack  of  energy  and  a  desire  to  do  only  the 
most  profitable  parts  of  his  work;  purchase  of  con- 
tractor's plant,  79, 138, 1250. 

1879.    S.  N.  Kimball  (annulled),  80, 184,  1672. 

1887.  M.  A.  Sweeney  &  Bros.,  constr.  of  snag 
and  towboat,  87,  1745.  A.  E.  Perry,  constr.  ol 
hull  for  dr.  boat,  87, 1745. 

1891.  W.  Kirk,  pile  and  st.  dike  constr., 
814,655,  93,  1917.  Neely  &  Smith,  r.  removal, 
$1.75 1.,  93, 1947. 

ElVGINEEBS. 
Chief  of  Engineers.    B.,  67,  39;  68,  57;  69, 

49;  70,  64;  71,  63;  73,  69;  73,  61;  74,  68,  69;  76, 
74,  78;  76,  86;  77,  87,  88;  78,  102;  79,  137,  1269; 
80,  183;  81,  247;  83,  242;  83,  250;  84,  250;  86, 
273;  86,  264;  87,  230;  88,  207;  89,  241;  90,  216; 
91,  278,  279,  286,  287;  98,  266,  267,  273,  275. 

Boards: 

Board  of  internal  imp.,  1828-32,  proj.  plan  for 
passage  of  Muscle  and  Little  and  Elk  E.  Shoals  by 
dams  with  connecting  CEtnals,  68,  67,  557,  573,  588; 
73,  498;  73,  645. 

Convened,  1879,  to  consider  claims  of  G.  Williams 
(contractor),  79,  138,  1253,  1254.  Eeconvened; 
payment  of  claim  to  the  amount  of  $101,536.72,  79, 


1252,  1256,  1263;  approv.  by  Sec.  ol  War,  79, 1264. 
(Col.  Macomb,  Maj.  Poe,  andCapt.  Overman.) 

Convened,  NashvUle,  Term.,  Oct.  22,  1890,  S.  0. 
No.  83,  to  report  upon  proj.  for  removal  of  obstr. 
in  the  Tennessee  E.,  known  as  the  "Suck."  B., 
91,  2313.  (Lt.  Col.  Barlow  and  Majs.  Maokenaie 
and  Adams.) 

Convened,  Nashville,  Tenn.,  Oct.  23,  1890,  S.  0. 
No.  83,  to  report  as  to  what  changes  and  additions 
required  in  the  Muscle  Shoals  Canal  system.  B., 
91,  2314.  (Lt.  Col.  Barlow  and  Majs.  Mackenzie 
and  Adams.) 

Convened,  NashvUle,  Term.,  Oct.  28,  1890,  S.  0. 
No.  83,  to  report  upon  imp.  ol  Colbert  and  Bee 
Tree  Shoals.  B.,  91,  2317.  (Lt.  Col.  Barlow  and 
Majs.  Mackenzie  and  Adams.) 

In  charge; 

Maj.  G.  Weitzel,  1868-70.  E.,  68,  555,  668;  69, 
279'  70  389 

Maj.  W.  McFarland,  1871-76;  71,  63,  494;  76, 86. 
E.,  71, 494;  73,  476,  488,  501;  73, 643;  74, 669;  75, 
786,  788,  803,  813,  il,  658. 

Capt.  W.  E.  King,  1876-86.  B.,  76,  710,  712; 
77,  677,  579;  78,  755;  79,  1247;  (Maj.)  80,  1669; 
81, 1839;  83, 1837;  83, 1477;  84, 1639;  86, 1751. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  E.,  86,  1509; 
87,  1737,  1739;  88,  1591;  89,  1819;  90,  2111;  91, 
2252  2265. 

Capt.  G.  W.  Goethals,  1891-92.  E.,  91,  2303, 
2311,  2322;  93, 1946,  1956. 

Lt.  Col.  H.  M.  Eobert,  1892-.    B.,  93, 1911. 

Assistants: 

W.  B.  Gaw.    B.,  68, 569;  69,  285. 

F.  S.  Wallace,  68,  560. 

A.  T.  Phelps,  68,  560. 

W.  P.  Homan,  68,  660,  689. 

E.  McDermott,  68, 560. 

J.  C.  Long,  68, 660,  589;  77,  581;  79, 1251. 

F.  T.  Hampton,  68,  660,  589;  73,  544;  74,  671; 
77,  577. 

Lt.  M.  B.  Adams,  71,  491. 

Capt.  L.  C.  Overman,  76,  75;  76,  85;  77,  87. 
B.,  71,  502;  73,  488. 
■  Lt.  J.  F.  Gregory,  73, 69,  496. 

Lt.  B.  D.  Greene,  73,  59,  496. 

Lt.  W.  L.  Marshall,  77, 87,  581. 

W.  M.  Gordon,  77, 681;  79, 1251. 

P.  Le  Hardy.    E.,  77,589. 

S.  Whinery,  78,  756;  79, 1249. 

J.  E.  Willard,  78, 768;  79, 1262.  B.,  81,  1845; 
83, 1840;  83, 1481. 

J.  S.  Crary,  79, 1248. 

J.  L.  Gary.    B.,  81, 1840;  83, 1838;  83, 1478. 

C.A.Locke.    E.,  83, 1841. 

H.  J.  Gielow.    B.,  83, 1841;  83, 1482. 

E.   Hooke.    B.,  83,  1841;  83,  1482;  86,  1756; 

86. 1511. 

W.  A.  Toms.    B.,  83,  1481;  84,  1643;  86,  1765; 

86. 1512. 

Lt.  H.  E.  Waterman.    E.,  87, 1749. 

W.  A.  McFarland.    E.,  91, 2307;  93, 1964. 

D.  L.  Sublett.    B.,  98, 1951. 

W.  G.  Williamson.    B.,  93, 1953. 

O.  W.  Ferguson.    B.  (precise  levels),  96, 1949. 

G.  T.  NeUes.    E.  (discharge),  96, 2014;  99, 2277. 

LEGISLATION. 

Act  of  Congress,  Jan.  13, 1879,  relief  of  legal  repre- 
sentatives of  G.  Williams  (contractor),  79, 1259. 

Act  of  Apr.  6, 1889,  legislature  of  Tennessee,  fixing 
source  andT extent  of  the  Tennessee  E.,  89, 1820. 


»  Colbert  Shoals:  Ex.— B.  (fav.).  May  14, 1828.    (H.  D.  482,  55th,  2d.) 

Bee  Tree  Shoals:  Sur.— B.,  Feb.  12,  1830.    (H.  D.  482,  56th,  2d.) 

Knoxville  to  Alabama  State  line:  Sul.— B.,  July  15,  1832;  est.  (including  Holston  E.),  $68,161.27.  (H. 
D.  482,  55th,  2d.) 

Muscle  Shoals:  Ex.— E.  (fav.),  May  14, 1828.  Sur.— E.,  Apr.  14, 1836;  est.  (amount  necessary  to  com- 
plete'the  work  in  progress),  $1,216,859.    (H.  D.  482,  55th,  2d.) 

2  Knoxville  to  Kelleys  Ferry. 

»  Advantages  of  hired  labor  over  contract,  73,  479;  73,  645;  74,  69,  569,  575;  77,  767. 
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OBSTRUCTIONS.    [See   Physical  characteris- 
tics. 
List  of  brs.  over  Tennessee  E.,  89,  1828;  90, 
2125;  existing  and  prospective  brs.  over  the  E., 
more  or  less  obstr.',  95, 2280;  96, 1924. 

OPERATIONS.! 

1869.  Operations  confined  to  contracts  on 
"Pot"  and  "Suck,"  below  Chattanooga,  69,  49, 
280;  necessity  of  concentrating  work  at  "Suck," 
69,  284. 

1869-70.  Operations  confined  to  contracts  on 
work  below  Chattanooga;  progress  on,  70,  64,  389; 
71, 63,  495. 

1870-71.  Operations  confined  to  contracts  on 
work  below  Chattanooga;  progress  on,  71,  63,  495, 
497. 

1871-73.  From  failure  of  contractors  to  com- 
plete work  on  E.,  both  above  and  below  Chatta^ 
nooga,  contract  annulled  Apr.,  1871,  and  work 
prosecuted  entirely  by  hired  labor,  78,  69,  478,  479; 
73,  544;  advantages  of  hired  labor,  73,  479;  73, 
546. 

1873-73.  Operations  both  above  and  below 
Chattanooga  carried  on  by  hired  labor;  progress  of 
work,  73, 61,  544. 

1873-74.  Operations  both  above  and  below 
Chattanooga  carried  on  by  hired  labor;  progress  of 
work,  74,  68,  570,  579;  superior  quality  of  work 
done  by  hired  labor,  and  advantages  of,  74, 69,  569, 
575. 

1874-75.  Operations  both  above  and  below 
Chattanooga  carried  on  by  hired  labor;  progress  of 
work,  75,  74,  75,  786,  789;  R.  open  tor  160  m.  above 
Chattanooga,  75,  75;  successful  character  of  work 
done,  75,  787;  repair  of  old  canal  at  Muscle  Shoals 
began',  75,  75,  789. 

1875-76.  Operations  above  Chattanooga  car-  - 
ried  on  by  hired  labor;  progress  of  work,  76,  86, 
710,  713.  Operations  below  Chattanooga  carried 
on  by  hired  labor,  except  repair  and  enlargement 
of  Muscle  Shoals  Canal;  progress  of  work,  76,  86, 
712,  713. 

1876-77.  Operations  above  Chattanooga  car- 
ried on  by  hired  labor;  progress  of  work,  77,  87, 
577;  desirability  of  early  completion,  77,  87.  Op- 
erations below  Chattanooga  confined  to  work  at 
Colbert  Shoals  by  hired  labor,  and  repair  and  en- 
largement of  Muscle  Shoals  Canal  by  contract; 
progress  of  work,  77, 88,  680,  584. 

1878-79.  Above  Chattanooga,  work  at  Chota 
Shoals  resumed  by  hired  labor;  repairs  to  dam  at 
Coulters  Shoals,  79,  137,  1247.  Below  Chatta^ 
nooea:  Progress  by  hired  labor  and  contract  at 
Locks  Nos.  6,  7,  8,  9,  and  10;  enlarging  prism  of 
canal  at  Elk  E.  and  Big  Muscle  Shoals;  removal 
of  rook  from  Little  Muscle  Shoals;  repair  of  dams 
at  Colbert  and  Duck  E.  Shoals;  removal  of  bowl- 
ders from  Bee  Tree  Shoals,  79,  137,  138,  1248 
Purchase  of  plant  from  contractors,  79,  138,  1250 
"Present"  condition  of  work,  79, 1261. 

PHYSICAL  CHABACTEKISTICS. 

General,  68,  661,  678,  579,  684;  71,  602;  73,  488, 
496,  497;  76,  814,  818,  ii,  660;  76,  710,  711;  77,  677, 
579,  583;  88,  1691,  1692. 

Similarity  bet.  Tennessee  and  Cumberland  Es., 
68, 578. 

Eegimen  of  K.  nearly  fixed,  73,497;  76,710;  77, 
576. 

High  water  at  Chattanooga,  68,  679;  73,  495; 
75,  li,  660;  77,  679;  78,  756.  At  various  points, 
73, 497;  77,  583. 

Fall  of  E.  surface  and  distances,  68,  584;  73, 495; 
76, 711;  77, 577. 

Where  does  Tennessee  E.  begin?  75, 813. 

Obstr.,  list  and  description  of,  68,  661,  678;  71, 
502;  73,  488. 

Peculiar  bed  of  gravel  in  rock  forming  lock  foun- 
dation, 79, 1260. 

Stages  of  E.,  1874  to  1880,  80, 1670. 

Surface  velocity  of  current  at  dtSerent  readings 
of  gauge  at  head  of  Tumbling  Shoals,  Tennessee  E., 
93, 1953. 


Statement  showing  difference  in  feet  bet.  h.  and 
1.  w.  at  important  points  bet.  Chattanooga  and 
Bridgeport,  93, 1953. 

Description  of  the  system.  E.  one  of  the  largest 
of  the  43  tributaries  of  the  Mississippi.  Eeoeives 
waters  from  7  States,  and  drains  an  area  nearly 
eqiial  to  that  of  England,  discharging  in  flood  not 
less  than  700,000  c.  f.  per  second  and  10,000  c.  f.  at 
low  stages.  In  1893  navigable  from  source  to 
mouth,  673  m.,  during  several  months  in  the  year; 
not  considered  impossible  to  make  it  navigable 
during  the  whole  year  for  moderate-draft  boats, 
93,  2330;  97,  2247. 

List  of  tributaries,  and  points  thereon  to  which 
navigation  extends,  97,  2248. 

Gauging  of  the  E.  and  its  tributaries.  (See 
Mississippi  Eiver,  gauging  of.)  Discharge  records, 
93,  1952;  95,  2279;  96,  1921,  2014;  97,  1936;  99, 
2277  (diagrams). 

Velocity  relations,  96, 2021.  Observed  velocities, 
1899,  99,  2282. 

Eesults  of  discharge  observations,  Eiverton,  1899, 
99,  2285. 

PLAN'S.    (See  Projects.) 

By  W.  B.  Gaw,  1868,  imp.  of  E.  below  Chatta- 
nooga to  extreme  l.-w.  d.  of  3',  as  follows:  Between 
mouth  and  Florence,  removal  of  obstr.;  unification 
and  deflection  of  currents  by  wing  dams;  est., 
127,072,  68,  558,  559,  674,  678.  From  Decatur  to 
Chattanooga,  by  methods  similar  to  those  proposed 
bet.  mouth  and  Florence;  est.,  168,901,  68,  658,  661, 
669,  578.  Between  Florence  and  Decatur,  by  imp. 
of  Muscle  Shoals,  as  follows:  Passage  of  Little 
Muscle  Shoals  by  canal,  4^  m.  1.,  on  n.  side  of  E.; 
canal  6'  x  100'  x  US';  locks  6'  x  70'  x  300';  est., 
J500,000,  68,  558,  574,  678.  Passage  of  Big  Muscle  • 
Shoals,  by  repair  and  enlargement  of  existmg  canal 
to  above  dimensions;  est.,  $1,001,877,  68,  558,  573, 
574.  Passage  of  Elk  E.  Shoals  by  canal  11  m.  1. 
and  of  preceding  dimensions,  in  bed  of  E.,  pro- 
tected on  sides  by  slope  walls;  est.,  J2,463,090,  68, 
558,  559,  573,  578.  Aggregate  of  entire  imp.  below 
Chattanooga,  »4,050,941,  68,  678.  Eevised  by  Maj. 
Weitzel,  68,  666,  558.  Modification  of  lock  gates 
proposed  by  Lt.  Marshall,  77, 581. 

By  Lt.  Col.  Barlow,  1887,  for  imp.  of  Colbert  and 
Bee  Tree  Shoals  by  locks  and  dams;  est.,  $973,176, 
87, 1748, 1751. 

PRIVATE  (STATE)  WORK. 

1831.  Alabama  began  constr.  of  canal  to  secure 
passage  of  Muscle  Shoals,  a  proj.  for  which  had 
been  previously  reported  on  Dy  board  of  internal 
imp.  Congress  modified  proj.,  and  work  done 
accordingly,  an  error,  as  subsequently  demon- 
strated; canal  prism  6'  x  60'  x  42';  looks  6'  x  32'  x 
120';  canal  completed  around  Big  Muscle  Shoals  and 
opened,  1836;  work  carried  on  by  proceeds  from 
sale  of  public  lands;  from  lack  of  funds  no  further 
work  done;  canal  at  "present"  (1868)  in  decayed 
condition,  for  years  unused;  repair  and  enlarge- 
ment a  part  of  ''present"  proj.,  68, 57,  567,  573,  588; 
73,  498;  73,  646. 

1832.  Tennessee  undertook  imp.  of  certain  points 
above  Chattanooga  to  an  extreme  l.-w.  d.  of  2'  by 
removal  of  rock,  and  constr.  of  wing  dams,  71,  602; 
73,  488.    Defects  of  work,  71, 502;  73,  489. 

Old  canal  at  Bluewater  and  Shoal  Creek,  built 
by  Alabama,  80,  1672.  Obstr.  arising  from  EE. 
br.  at  Johnsonville,  81, 1846. 

PROJECTS.    [See  Estimates,  Plans,  and  Private 
work.) 

Below  and  above  Chattanooga: 

By  Maj.  McFarland,  1872  (being  a  part  of  South- 
ern Eoute  of  Transportation  Eoutes  to  Seaboard), 
imp.  mouth  to  Short  Creek,  368  m.,  to  3'  during 
extreme  1.  w.,  and  to  5'  at  all  other  stages,  incl. 
passage  of  Muscle  Shoals  according  to  his  proj. 
previously  described;  est.,  368  m.,  $4,261,000,  73, 
509,  612,  518;  75,  ii,  658. 


1  Previous  to  1869  (from  1832)  consisted  in  removal  of  obstr.  and  constr.  of  wing  dams,  71,  502;  73,  488, 
497. 
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SUE  VETS. 

In  progress  1867,  67,  39;  completed  in  Deo.  from 
Chattanooga  to  mouth,  68,  5S5,  660.  Special,  re- 
quired at  Muscle  Shoals,  68,  555,  658;  made  in 
1871-73,  73,  59,  478,  480,  495;  73,  544.  History  of 
previous  surs.  at,  68, 588:  71, 602. 

From  Chattanooga  to  Knoxville,  1871,  71,  502; 
73,  59,  478,  488,  509.  Loss  by  iire  in  1874  of  large 
part  of  maps  and  Held  notes,  74,  670.  Surs.  and 
maps  repeated,  75,  76,  789. 

General  ex.  of  II.  from  Knoxville  to  mouth, 
1874-75,  being  part  of  Southern  Route  of  Transpor- 
tation Routes  to  Seaboard,  76,  78,  ii,  058. 

Ex.  from  Guntersville  to  head  of  Muscle  Shoals, 
1877  77  589 

Of  Colbert  and  Big  Tree  Shoals;  made,  1888,  by 
Lt.  Col.  Barlow,  87, 1747. 

Sur.  of  Browns  Isld.  Chute;  made,  1888,  by  Lt. 
Col.  Barlow,  88, 1598. 


Precise  levels,  96,  2278;  96,  1920;  instruments 
used,  96,  1960;  method  of  work,  96,  1961;  bench 
marks,  98, 1962;  coimection  with  mean  Gulf  level, 
96, 1956.  Index  of  precise-level  work,  field  seasons, 
96, 1969. 

Description  and  elevation  of  precise-level  bench 
marks  bet.  Corinth  and  Decatur,  96,  1960;  bet. 
Riverton  Junction  and  4  m.  below  Pittsburg  Land- 
ing, 96, 1967. 

Tabulation  of  results  of  precise-level  work  from 
Corinth,  Miss.,  to  Decatur,  Ala.,  and  from  Eiverton 
Junction  to  4  m.  below  Pittsburg  Landing,  Term., 
96, 1971. 

Surs.  and  observation  for  discharge.  Organiza- 
tion, methods,  and  all  details,  inch  discussion  (see 
Physical  characteristics),  99,  2277. 

Maps.    (See  Physical  characteristics.) 
Of  parts  of  H.,  76,  710,  712;  77,  584;  83,  1840; 
90, 2126;  93,  2321. 


Part  (h),  AA-18    Tennessee  River.     (Below  Chattanooga.) 


APPBOPEIATIONS. 

Open  channel  work  and  Muscle  Shoals 
Canal,  Chattanooga  to  Biverton: 


1827, 
1860, 


1871, 

1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 


1894, 
1896, 


S200  (sur.),  act  Mar.  2. 
1, 350  (claim),  act  June  9;  03,1567. 
*86,000,  68,  565;  69,  49;  73,479;  77, 
584. 

*6,095,  69,  23,' 49;  73,  479;  77,  584; 
03,1594,1697. 

45,000,  70,65;  71,502;  73,  479;  77, 
586 

60,000,  73,479;  77,585. 
100,000,  73,  62,  546;  77,  686. 
100,000,  74,  69,  676;  77,  585. 
300,000,  76, 76,  790;  77,  685. 
266,000,  76, 86,  713;  77,  585. 
300,000,78,102,758. 
210,000,  79, 138,  1263. 
300,000,80,1674.. 
250,000,81,1848. 
250,000,  83,1842. 
360,000,84,1643. 
262,500,86,1613. 
250,000,88,1600. 
300,000,91,2266,2311. 
175,000,93,2419. 

30,000,05,1742. 

50,000,05,1742. 

35,000,05,1742. 


Total, 

3,764,146 

Below  Biverton: 

1890, 
1892, 
1894, 
1899, 

$25,000, 
25,000, 
125,000, 
100,000, 

91, 
93, 
95, 
01, 

2256. 
2377. 

2299,2300. 
2430. 

Total, 

275,000 

Colbert  Shoals  Canal: 

1890, 
1892, 
1894, 
1899, 

$150,000, 
300,000, 
245,000, 
100,000, 

91, 
93, 
06, 
05, 

2311. 
2419. 
1739. 
1739. 

Total,      795,000 

COMMEBCE. 

Important,  81, 1846;  83, 1842;  86, 1514. 

Obstr.  arising  from  BE.  br.  at  Johnsonville,  81, 
1846. 

Below  Eiverton:  Three-ilfths  of  entire  C.  of  E. 
done  on  this  part,  navigated  for  several  months  in 
the  year  by  largest  boats  of  the  Ohio  and  Mississippi 
Es.,  97,  2262. 


CONTBACTS.  ' 

1893.  W.  A.  Kirk,  rook  removal,  $3.75  c.  y. 
($26,250);  gravel,  $1  ($3,600);  dam  removal,  $5  1.  f. 
($2,000);  93,  2423.  H.  T.  Morrison,  38  iron  valves 
for  locks.  Muscle  Shoals  Canal,  $11,810.20,  93,  2426. 

1893.  T.  E.  Clark,  constr.  of  masonry  of  lock. 
Bee  Tree  and  Colbert  Shoals  Canal  (rock  and  earth 
excavation,  grading,  etc.),  $306,766,  93,  2430.  An- 
nulled, 95, 2294. 

1896.  E.  J.  Howard,  constr.  of  towboat, '$9,000, 
96,1949. 

1897.  Huse  &  Loomis  Ice  and  Transportation 
Co.,  hire  of  dr.,  $125  per  day  for  first  30  days  and 
$100  for  each  day  thereafter,  98, 1905.  J.  B .  Neely, 
excavation  of  lift-lock  entrance,  98, 1899. 

1898.  Bucyrus  Co.,  constr.  of  dipper  dr., 
$14,426,  98,  1906. 

1899.  Bucyrus  Co.,  dipper  dr.,  $13,450,  $34,000. 
J.  M.  Keller,  quarry  privileges;  dimension  St.,  10{ 
c.  y.;  riprap  St.,  60  c.  y.  A.  E.  Perry,  3  dump 
scows,  $5,778,  99,  2263. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  93,  300,  308,  310;  94, 
274,  276,  282;  95,  311,  312,  313;  96,  269;  97, 349,  350, 
354;  98,  341,  347;  99,  403;  00,  460,  468,  469,  477. 

Boards.  BE.  convened,  Chattanooga,  June  7, 
1897,  to  consider  and  report  on  proj.  by  Capt.  King- 
man lor  constr.  of  entrance  to  lift  lock  at  Eiverton. 
B.,  97,  2292.  (Capt.  D.  C.  Kingman,  Capt.  G.  W. 
Goethais,  and  Capt.  J.  G.  Warren.) 

In  charge: 

-Capt.  J.  Biddle,  1893-94.  B.,  93,  2375;  94, 1790, 
1792. 

Capt.  G.  W.  Goethais,  1891-94.  B.,  93,  2419, 
2430,  2431;  94, 1821. 

Capt.  T.  A.  Bingham,  1895.  B.,  96,  2284,  2287, 
2291,  2292,  2297,  2299. 

Capt.  D.  C.  Kingman,  1896-1900.  B.,  96, 1929, 
1933,  1935, 1944;  97, 2254,  2256,  2258,  2262,  2267, 2314; 
(Maj.)  98, 1895,  1897,  1898,  1901;  99,  2266;  00, 2912, 
2966,  3005,  3008. 

Maj.  W.  H.  Bixby,  1899-1900.    E.,  00, 3219. 

Assistants: 

W.  A.  McFarland.    E.,  96, 2023. 

S.  B.  Williamson.  E.,  96,  2024;  97,  2274;  98, 
1913;  99,  2268;  00,  2924. 

¥.  B.  Williams.    E.,  96,  2036;  97, 2288. 

D.  W.  Church.    B.,  96,  2037. 

W.  S.  Winn.  B.,  97,  2272;  98,  1910;  99,  2268; 
00,  2924. 

G.  T.  Nelles.  B.  (details  of  constr.  of  lift  lock  at 
Bee  Tree  and  Colbert  Shoals  Canal),  97,  2276; 


^Allotment. 
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(details  of  cost,  etc.,  of  gates  and  lift  lock)  97, 2294; 
98, 1914;  99,  2277;  00,  2962. 

J.  £.  Hall.    B.,  98, 1924. 

C.  A.  Tturell.    R.,  99,  2287;  00,  2932. 

W.  H.  Chadboum,  jr.    B.,  00, 3223. 

ESTIMATES.    (See  Projects.) 

By  board  of  internal  imp.,  1828-32,  passage  of 
Little  and  Big  Muscle  and  Elk  R.  Shoals  by  dams, 
locks,  and  canal.  (See  Board  of  Engineers,  Proj- 
ects, and  Private  and  corporate  work.)  Por  canal 
60'  w.,  11,388,102;  for  canal  70'  w.,  $1,424,453,  68, 
588. 

By  Maj.  Weitzel,  1868,  imp.  to  extreme  l.-w.  d. 
of  3'  by  removal  of  obstr.  anaconstr.  of  wing  dams, 
as  follows:  Mouth  to  Florence,  140,000;  Decatur  to 
Chattanooga,  100,000;  passage  of  Big  Mluscle  Shoals 
by  enlargement  and  repair  of  existing  canal,  $1,- 
500,000;  passage  of  Little  Muscle  and  Elk  R.  Shoals 
by  canal^  but  requiring  further  surs.  before  est.  can 
be  made,  68,  555,  658;  69,  280;  70,  389;  77,  584. 
Est.  of  W.  B.  Gaw  for  foregoing  work:  Mouth  to 
Florence,  $27,072;  Deoatm  to  Chattanooga,  $58,901; 
passage  of  Muscle  and  Elk  R.  Shoals,  $3,964,968; 
aggregate,  $4,050,941,  68,  558,  679.  Revised  by 
Maj.  Weitzel,  68, 655,  558. 

By  Maj.  McFarland,  1872,  modifying  as  much  of 
Mai.  Weitzel's  est.  and  proj.  as  applied  to  passage 
of  Muscle  and  Elk  R.  Shoals  by  formation  of  3 
basins,  with  connecting  canals  6'  x  100',  locks 
60'  X  '300;  cost,  $3,676,000,  73,  478,  480,  500,  514,  518. 
More  careful  sur.  developed  unexpected  quantities 
of  rock,  increasing  est.  to  $4,003,000,  73, 61,  544;  74, 
S75;  77, 584. 

For  existing  proj.  for  E.  below  Chattanooga, 
1877,  as  follows:  Mouth  to  Florence  (Maj.  Weitzel), 
$40,000;  passage  of  Muscle  Shoals  (Maj.  McFarland),' 
$4,003,000;  from  Decatur  to  Chattanooga  (Maj. 
Weitzel),  $90,000;  aggregate,  $4,133,000,  77,  584; 
78, 758. 

By  Capt.  King,  1877,  substitution  of  wing  dams 
and  removal  of  obstr.  in  place  of  hitherto  proposed 
canal  on  Little  Muscle  Shoals,  cost  of  imp.  can  be 
reduced  to  about  one-tenth,  77,  89,  583.  Passage 
of  Elk  R.  Shoals  by  means  of  wing  dams  and  dr. 
and  rock  excavation,  together  with  section  of  canal 
on  s.  shore  of  R.,  the  previous  (1872)  est.  cost  can 
be  reduced  to  $736,249  m  place  of  $1,115,000,  77, 88, 
680,  590. 

LEGAL  PROCEEDINGS. 

Acquirement  of  land  required  for  locks  and  canal 
at  Bee  Tree  and  Colbert  Shoals,  93, 2427;  94, 1827; 
95, 2293. 

LEGISLATION. 

Cession  of  jurisdiction  over  land  required  for  lock 
and  canal  at  Bee  Tree  and  Colbert  Shoals  by  Ala- 
bama, 94, 1827;  95,  2293. 

OBSTRUCnONS. 

Removal  of  obstr.  piers  of  Newport  News  & 
Mississippi  Valley  Co.  at  Gilbertsville,  Ky.,  com- 
pleted in  1893,  93, 2378. 

Plans  for  alteration  of  Nashville,  Chattanooga  & 
St.  Louis  Ry.  Co.  br.  at  Johnsonville,  Tenn., 
approv.  by  Sec.  of  War,  93,  2378.  Work  com- 
pleted, 94, 1793. 

OPERATIONS. 

1879-80.  Excavation  of  rock  and  constr.  of 
wing  dams  by  hired  labor,  on  Elk  R.  division,  80, 
1671.  Canal  constr.  at  Muscle  Shoals,  80,  1672. 
Chan.  imp.  and  canal  constr.  on  Little  Muscle 
Shoals  division,  80, 1673. 

1880-81.  Chan.  imp.  and  lock  constr.  on  Elk 
R.  division,  81,  1842".  Canal  constr.  at  Muscle 
Shoals,  81,  1843.  Chan.  imp.  on  Little  Muscle 
Shoals  division,  81, 1845. 

1881-82.  Chan.  imp.  and  lock  constr.  on  Elk 
E.  division,  82,  1840.  Canal  constr.  at  Muscle 
Shoals,  82, 1841.  Removal  of  snags  from  R.  below 
Florence,  82, 1841. 

1882-83.  Chan.  imp.  and  canal  constr.  on  Elk 
R.  division,  83,  1481.    Canal  constr.  at  Muscle 


Shoals,  83, 1482.  Removal  of  snags  from  R.  below 
Florence,  83, 1482. 

1883-84.  Canal  constr.  on  Elk  R.  division, 
84, 1642. 

1884-85.  Canal  constr.  on  Elk  R.  and  Muscle 
Shoals  divisions,  85, 1755. 

1885-86.  Canal  constr.  on  Elk  R.  and  Muscle 
Shoals  divisions,  86, 1611. 

1886-87.  Iron  gates  of  Looks  4  to  9,  incl., 
placed  in  position.  Shoal  Creek  Aqueduct  built, 
and  permanent  dams  of  rubble  masonry  built  at 
Second,  Bluewater,  Fourmile  Creeks,  and  at  Hell- 
town,  87, 1740, 1743. 

1887-88.  3,315  c.  y.  solid  rock,  760  o.  y.  loose 
rock,  sand,  and  gravel,  and  48,706  c.  y.  earth  ex- 
cavated; 246  c.  y.  St.  quarried;  2,546  c.  y.  masonry 
laid,  and  2,465  c.  y.  of  riprap  and  cofferdam  built; 
misc.  work  upon  maneuvering  gear  at  Big  Muscle 
and  Elk  R.  Shoals,  88, 1595, 1597. 

1888-89.  37,000  c.  y.  excavated  and  placed  in 
embankments;  2,313  c.  y.  dimension  st.  and  riprap 
quarried;  4,673  c.  y.  rubble  masonry  laid  at  Big 
Muscle  Shoals;  7,373  c.  y.  dr.;  426  c.  y.  riprap  st. 
quarried,  and  489  c.  y.  ■  masonry  laid;  8,000  c.  y. 
material  placed  in  dams  at  Elk  R.  Shoals,  89, 1826, 
1826. 

1889-90.  24,000  c.  y.  earth  and  rock  excavated, 
12,000  c.  y.  embankment  built,  2,900  c.  y.  dimension 
and  riprap  St.  quarried,  and  2,400  c.  y.  rubble 
masonry  laid  at  Big  Muscle  Shoals  Canal;  17,820 
c.  y.  earth  excavated,  1,284  c.  y.  riprap  quarried, 
and  5,600  c.  y.  cut  st.  and  rubble  masonry  placed 
at  Elk  R.  Shoals  Canal,  90,  2117,  2118. 

1890-91.  934  c.  y.  of  st.  and  210  cords  of  brush 
used  in  bank  prot«Jtion  at  Livingstone  Pt.;  358 
piles,  1,124  c.  y.  St.,  and  303  cords  of  brush  used  in 
dike  constr.,  91,  2266,  2267.  Drift  sluice  built  in 
Browns  Isld.  Dam,  Elk  R.  division,  91,  2306. 
Dam  across  Second  Creek,  on  the  Muscle  Shoals 
division,  extended  30';  new  abutment  built;  9,000 
c.  y.  dr.  from  levels  of  Lock  7;  remains  of  cofferdam 
below  Lock  9  removed;  lock  houses  at  Locks  1,  6, 
and  7  completed,  and  in  progress  at  Locks  3  and  4, 
91,  2305,  2306.  Operations  and  care  of  Muscle 
Shoals  Canal,  91,  2322. 

1891-92.  Pile  and  st.  dike  shore  protection 
completed  at  Livingstone  Pt.  under  contract,  92, 
1917.  8,083  o.  y.  of  rock  and  3,793  trees  removed 
from  Tumbling  Shoals  and  Suck  Pt.,  92,  1947. 
Drift  sluice  above  Lock  A  completed;  lock  houses 
completed  at  Lock  A;  20,500  c.  y.  excavated  from 
Chan,  below  Lock  B,  92,  1948.  Gap  at  inner  end 
of  wing  dam  at  head  of  canal  closed;  6  m.  of  ry. 
built  along  towpath,  92, 1949.  Operation  and  care 
of  Muscle  Shoals  Canal,  92, 1956. 

1893-93.  Livingstone  Pt.:  2,000  o.  y.  st.  placed 
for  shore  protection,  93, 2378. 

Chattanooga  to  Decatur:  About  13,000  c.  y.  dr., 
large  part  of"it  blasted  material;  2  temporary  dams 
bunt,  93,  2422.  '^ 

Decatur  to  Florence:  Over  32,000  c.  y.  earth  and 
St.  excavated  and  used  to  strengthen  dams  and 
embankments;  6,800  c.  y.  dr.,  removing  old  tow- 
head;  nearly  6,000  o.  y.  earth  filling  placed  at  locks; 
11,452  c.  y.  dr.;  wooden  snubbing  posts  replaced 
with  iron  posts;  plant  repaired  and  enlarged; 
banks  graded;  overflow  ditch  1,100'  1.,  cross- 
section  area  of  75'  excavated,  and  a  large  quantity 
of  misc.  work  done,  93, 2424-2426. 

Florence  to  Bee  Tree  Shoals:  A  few  obstr.  rocks 
removed;  dam  repaired;  borings  made,  and  misc. 
work  done,  93,  2427. 

1893-94.  Livingstone  Pt.:  Nearly  12,000  c.  y. 
St.  used  to  protect  Ohio  and  Tennessee  banks,  94, 
1792-1793. 

Chattanooga  to  Decatur:  Nearly  36,000  c.  y.  rook 
and  other  material  dr.,  some  of  it  blasted  material; 
400  1.  f.  old  dam  removed;  riprap  dam  built  in 
connection  withpreoeding  year,  94, 1823-1824. 

Decatur  to  Florence:  38  iron  valves  replaced 
those  of  wood  at  locks;  plant  repaired,  and  misc. 
work  done,  94, 1826. 

Florence  to  Bee  Tree  Shoals:  Nearly  47,000  c.  y. 
excavated  for  lock;  685  piles  driven,  and  1,063  1.  f. 
lock  inclosed  by  sheeting;  large  amount  of  misc. 
work  done,  94, 1826-1827. 
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1894-95.  Cliattanooga  to  Decatur:  Table  show- 
ing amount  of  work  done  on  parts  of  this  division 
since  1891,  95,  2287.  Chan,  at  Boss  Towhead  di- 
verted from  wide  to  narrow  boimds.  Nearly  10,500 
c.  y .  rock,  bowlders,  and  other  material,  some  of  it 
blasted,  dr.  from  Bridgeport,  Guntersville,  and 
Beards  Eeefs,  95, 2287-2291. 

Decatur  to  Florence:  1,305  o.  y.  st.  quarried,  95, 
2292. 

Florence  to  Bee  Tree  Shoals  (by  contract):  Test 
pits  dug  for  lock  at  Bee  Tree  and  Colbert  Shoals 
Canal;  26,000  o.  y.  excavated,  and  some  material 
for  look  delivered;  287  piles  and  402 1.  f.  sheet  piling 
driven,  and  other  misc.  work  done  before  flooding 
of  lock  pit  and  abandoning  of  contract  by  con- 
tractor, 96,  2293-2295.  (ByTJ.  S.:)  1,245  c.  y.  rock 
and  earth  removed  for  contractor  and  some  misc. 
work  done.  Cements  tested;  constr.  of  plant  under 
way;  levees  protected;  8,257  c.  y.  excavated;  2,489 
c.  y .  embankments  constr.;  683  c.  y.  rook  excavated ; 
large  quantities  of  misc.  work  done,  96,  2295-2299. 

Below  Eiverton:  3  wrecks  removed,  and  nearly 
200  snags,  etc.,  removed,  95,  2299. 

1895-96.  Chattanooga  to  Decatur:  Table  show- 
ing amount  of  work  done  on  parts  of  this  division 
since  1891,  96,  1929.  Nearly  9,000  c.  y.  bowlders 
and  other  material  dr.,  some  of  it  blasted,  at  the 
Suck,  Bridgeport,  Gunters  Beef,  and  at  other 
points,  96, 1931-1933. 

Decatur  to  Florence:  3  dangerous  places  marked; 
dam  2'  x  350'  above  1.  w.  under  constr.  at  Colbert 
Shoals,  96, 1934. 

Florence  to  Bee  Tree  Shoals:  Much  exoavatnig 
done,  masonry  laid,  and  in  connection  with  pre- 
ceding years  lock  at  Bee  Tree  and  Colbert  Shoals 
Canal  two-thirds  completed;  cements  tested,  st. 
quarried,  and  other  work  done,  96, 1936-1943. 

Below  Riverton:  Part  of  snagging  plant  pro- 
cured, 96, 1946. 

1896-97.  Chattanooga  to  Decatur:  Over  11,000 
c.  y.  rock  and  other  material  (some  of  it  blasted) 
dr.  at  Bridgeport,  Widows  Bar,  and  at  other  points, 
97,  2255-2256. 

Decatur  to  Florence:  Small  dike  revet.;  nearly 
15,000  c.  y.  rock  and  other  material  (some  of  it 
blasted)  dr.  at  Wagon  Factory  Bar  and  at  other 
points;  dam  500'  1.  built,  and  also  short  wing  dam, 
97,  2257-2258. 

Florence  to  Bee  Tree  Shoals:  Lift  lock  at  Bee 
Tree  and  Colbert  Shoals  Canal  completed  so  far  as 
masonry  is  concerned.  During  the  year  8,519  c.  y. 
St.  quarried  and  shipped  to  it,  31,661  c.  y.  earth  and 
rock  excavated,  and  12,715  o.  y.  masonry  laid. 
Unit  prices  for  all  work  at  this  locality,  97,  2260. 
'Below  Riverton:  Over  9,000  leaning  trees,  etc., 
removed,  97,  2267. 

Livingstone  Ft.:  Revet,  repaired  by  addition  of 
about  6,000 1.  of  riprap,  and  short  levees  built  across 
low  places,  97,  2269. 

1897-98.  Over  20,000  c.  y.  rock  and  other- 
material  (some  of  it  blasted)  dr.  from  Skillet,  Pot 
and  Pan,  Williams  Isld.,  and  other  points,  98, 
1896-1897. 

Florence  to  Bee  Tree  Shoals:  Over  60,000  c.  y. 
excavated  from  entrance  to  lift  lock  and  placed  on 
banks;  banks  sodded,  and  4,700  c.  y.  rock  used  to 
constr.  wall  to  protect  temporary  earth  slopes  at 
site  of  cut;  new  quarry  opened  at  Cherokee,  and 
some  St.  quarried,  98, 1899, 1900. 

Below  Riverton:  Nearly  29,000  o.  y.  dr.  in  test 
to  determine  rate  of  dr.  and  probable  amount  re- 
quired in  this  section,  98,  1902.  Over  1,200  snags, 
etc.,  and  8  wrecks  removed,  98, 1903. 

Livingstone:  Revet,  repairs  in  progress,  98, 1904. 

1898-99.  Florence  to  Bee  Tree  Shoals:  Work 
continued  on  lift  lock  at  Riverton  (description  of, 
99,  2271);  preparations  made  for  building  uard 
look. 

Below  Riverton:  48,344  o.  y.  dr.  (maps),  and  some 
obstr.  removed. 

Livingstone  Isld.:  Revet,  on  Ohio  side  extended 
and  repaired. 

Tennessee  Isld. :  Bank  at  head  grEided  and  sloped, 
99,  2267-. 

1899-00.  Decatur  to  Florence:  Training  -wall, 
vicinity  of  Nances  Reef,  extended  and  strengthened; 
plant  cared  for. 


Florence  to  Bee  Tree  Shoals:  Minor  work  done  at 
Riverton  lock  (photographs),  (details  of  cost,  etc., 
00,  2924),  about  11,100  c.  y.  st.  quarried  (photo- 
graphs). 

Below  Riverton:  31,900  c.  y.  dr.,  and  about  500 
snags,  etc.,  removed. 

Livingstone  Isld.:  Revet,  repaired. 

Tennessee  Isld.:  Revet,  repaired,  00, 2914-. 

PHYSICAIi  CHABACTEMSTICS. 

Chattanooga  to  Decatur:  Description  of,  93, 
2420. 

Livingstone  Pt.:  Description  of;  danger  of  point 
being  eroded  away  by  Ohio  and  Tennessee,  and  con- 
sequent destruction  of  importance  of  Paducah  H., 
96,  2300-2301;  96,  1948;  98,  1904;  99,  2261  (incl. 
Tennessee  Isld.). 

Ice  and  high  water  damaging  works,  94,  1793- 
1824;  98, 1904. 

Below  Riverton:  Description  of;  list  of  obstr., 
their  nature  and  distance  apart  (prepared  by  pilot 
of  U.  S.  boat),  97, 2263. 

Colbert  and  Bee  Tree  Shoals  Canal:  Description 
of;  material  from  test  pits  for  guard  lock,  character 
of,  96, 2293. 

Gauge  records,  96,  2034.  Lowest  stage  of  water 
at  Riverton,  98, 1900.  Floods  of  1897  severe,  height 
exceeding  by  2'  preceding  high  stages,  97,  2261- 
2293;  98, 1901-1921. 

Description  of  watershed,  97,  2261-2262.  Rain- 
fall 98  1923. 

Discharge,' 93, 1962;  95,2279;  99,2274-86. 

Gauging  (methods,  etc.),  99, 2274. 

Below  Chattanooga  (Suck  or  mountain  region): 
Description  of;  navigation  suspended  about  3 
months  each  year  because  of  the  mountainous  tor- 
rent character  of  the  stream,  00,  2967,  2962.  -Ve- 
locity of  the  current,  00,  2962-2963.  Discharge, 
00,  2963.  Probable  effect  proposed  works  would 
have  on  flood  heights,  00,  2985.  List  of  early  re- 
ports on  the  R.  bet.  Chattanooga  and  Sellers 
Ferry,  00, 2986. 

Chattanooga:  Number  of  times  and  days  B.  has 
been  above  given  stages,  1875-1899,  00, 2966. 

Moccasin  Bend:  Description  of.  First  great  bend 
below  Chattanooga.  Distance  by  B.  around  it,  6} 
m.;  across  neck,  about  three-fourths  m.,  00,  3005. 

Bridgeport  to  Decatur:  Description  of;  25  obstr. 
reefs  and  bars  in  this  part,  00,  3009. 

Paducah,  Ky.  (see  Livingstone  Point,  above): 
Description  of.  City  on  Tennessee  B.,  near  mouth 
of  the  Ohio  R.,  00, 3220. 

PRIVATE  -WORK. 

Bank  at  Burkettes  Isld.,  Decatur  to  Florence 
division,  built  by  owner  of  land  but  revetted  by 
US.,  1896-97.  Crevasse  had  been  caused  orig.  by 
temporary  dam  of  the  U.  S.  near  this  point,  97,2257. 

PROJECTS.  (See  Estimates  and  Private  and 
corporate  work.) 

By  board  of  internal  imp.,  1828-32,  passage  of 
Little  Muscle,  Big  Muscle,  and  Elk  R.  Shorfs  by 
formation  of  3  basins,  by  means  of  dams  across  E., 
below  Campbells  (Bainbridge)  Ferry,  below  Elk 
R.  Shoals,  and  below  Browns  Ferry,  and  their 
ooimection  with  each  other  and  the  d.  w.  at  Flor- 
ence by  canals  along  n.  shore;  execution'  of  work 
conflded  to  Alabama  and  carried  on  by  the  pro- 
ceeds from  sale  of  public  lands;  work  began  1831, 
but  not  executed  in  conformity  to  proj.  of  board; 
est.  for  canal  60'  w.,  $1,388,102;  lor  canal  70'  w., 
$M24,453,  68,  57,  657,  673,  688;  7S,  498;  73,  545. 

By  Maj.  Weitzel,  1868,  imp.  of  R.  to  l.-w.  d.  of 
3'  by  removal  of  obstr.  and  constr.  of  wing  dams 
bet.  mouth  and  Florence  and  bet.  Decatur  and 
Chattanooga;  est.,  $130,000,'  and  passage  of  Big 
Muscle  Shoals  by  enlargement  and  repair  of  existing 
canal,  est,  $1,500,000,  and  passage  of  Little  Muscle 
and  Elk  R.  Shoals  by  constr.  of  new  canals,  est. 
for  which  require  further  surs.;  enlarged  and  new 
canals  to  be  of  the  following  dimensions:  Canal, 
6'  X  100';  looks,  6'  x  70'  x  300',  68,  555,  658;  69,  280; 
70,  389;  77,  584. 

By  Maj.  McParland,  1872,  modiljring  as  much  of 
the  foregoing  proj.  as  applies  to  passage  ol  Little 
and  Big  Muscle  Shoals,  and  Elk  R.  Shoals,  as  fol- 
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lows:  Eevlving  pioj.  of  board  of  Internal  imp. 
(q.  v.)  for  oonstr.  of  3  basins,  with  connecting 
canals,  but  increasing  dimensions  of  canal  to  6'  x 
60'  X  100';  locks,  6'  x  60'  x  300';  enlarging  existing 
canal  to  above  dimensions;  est.  cost  of  passing 
shoals,  $3,676,000,  78,  500,  501,  514,  618;  iacreased 
by  tvirther  sur.  to  14,003,000,  73,  61,  544;  74,  576; 
77, 684. 

By  Capt.  King,  1877,  modifying  previous  proj. 
for  passage  of  Little  Muscle  and  Elk  B.  Shoa&,  as 
follows:  finp.  Little  Muscle  Shoals,  to  give  as  great 
d.  as  obtainable  at  points  above  the  shoals,  by 
removal  of  rock,  bowlders,  etc.,  and  constr.  of 
riprap  and  wing  dams,  all  in  place  of  hitherto  pro- 
posed dams  and  canal,  and  reducing  est.  cost  to 
about  one-tenth;tliis  imp.  to  be  supple.,  if  neces- 
sary, by  use  of  wire  rope  or  other  methods  of  tow- 
age, 77,  89,  683;  also  modifying  previous  proj.  for 
passage  of  Elk  E.  Shoals  by  short  section  of  canal 
along  s.  side  of  B.,  together  with  rock  excavation, 
dr.,  and  use  of  wing  and  riprap  dams,  whereby  the 

Ereviously  est.  cost  of  this  section,  $1,115,000,  can 
e  reduced  to  $736,249,  77,  88,  680,  590. 

By  Maj,  King,  1879,  use  of  locomotive  at  Muscle 
Shoals  Canal  for  moving  vessels  through  locks  and 
canal,  79, 1251. 

(Projs.  of  1872-77  proposed  imp.  of  about  456  m. 
of  B.  by  constr.  of  canal6'  x  70'-120'  x  HJ  m.  around 
Muscle  Shoals;  canal  U  m.  1.  around  Elk  B.  Shoals; 
blasting  chan.  through  the  bed  rook,  and  constr. 
wing  dams  at  Little  Muscle  Shoals,  and  removing 
obstr.  above  Decatur  and  below  Florence;  est., 
$4,133,000,  70,  389;  73,  544;  77,  684;  86, 1510, 1513; 
87, 1740J 

By  BE.,  1890,  imp.  of  Little  Muscle  Shoals  by 
const,  of  canal  around  the  shoals,  and  continua- 
tion of  the  same  to  the  Florence  Br.;  est.,  $3,037,000, 
91, 2316. 

By  BE.,  1890,  imp.  of  Colbert  and  Bee  Tree 
Shoals  by  constr.  of  canal  around  the  shoals  on  the 
s.  bank  of  the  E.;  est.,  $2,600,000,  91,  2321. 

Livingstone  Pt.,  Ky.:  Lt.  Col.  Merrill,  1890,  pro- 
posed revet,  of  banks  with  st.  and  brush,  and 
constr.  of  pile  and  st.  dike  along  the  crest  of  the 
weakest  pomt  where  the  Ohio  cuts  through  at  high 
stages.  Total  est.,  $180,000.  Acts  1890  and  1892 
allotted  total  of  $50,000,  93, 2377.  Act  1894,  $25,000, 
9S,  2300. 

Chattanooga,  Tenn.,  to  Decatur,  Ala.  (145  m.): 
Proj.  of  1893  for  this  section  was  for  removal  of  obstr. 
to  secure  least  d.  of  3'.  Act  1890  allotted  $50,000. 
Act  1892,  $76,000,  93,  2420.    Sur.  for  proj.,  99, 2256. 

Decatur,  Ala.,  to  Florence,  Ala.  (60  m.):  Under 
act  of  1892,  $100,000  allotted  for  this  section,  93, 
2419. 

By  Capt.  Bingham,  1894-95,  oonstr.  riprap  wing 
dam  outside  of  Look  No.  9,  est.,  $8,322,  96,  2292. 

Florence,  Ala.,  to  foot  of  Bee  Tree  Shoals  (30  m.): 
After  ex.  of  1892,  recom.  that  proj.  for  substituting 
2  locks  for  combined  lock,  approved  after  comple- 
tion of  sur.  of  1891,  be  superseded  by  one  providing 
for  a  single  look  with  a  lift  of  25'.  Allotment  of 
$300,000  made,  act  of  1892,  93, 2419-2427. 

On  Feb.  1,  1895,  after  annulment  of  contract  in 
force,  US.  assumed  charge  of  the  work  undone  by 
the  contractor.  Description  of  condition  of  work. 
Detailed  description  of  material  used,  96, 1935. 

Cherokee  Quarry,  from  which  st.  for  locks  of 
Bee  Tree  and  Colbert  Shoals  was  procured,  96, 
1942;  97,  2259. 


BE.,  1897,  provided  plans  for  constr.  of  entrance 
to  guard  look,  97, 2292;  98, 1899. 

By  Maj.  Kingman,  1898,  carrying  5  creeks,  drain- 
ing about  6,500  acres,  under  canal  bet.  the  guard 
and  lift  locks,  and  permitting  drainage  of  about 
3,000  acres  to  flow  into  the  canal  by  other  creeks, 
98, 1901. 

Straight  mltering  gates,  with  vertical  framing, 
adopted  for  guard  locks,  98, 1901. 

Changes  of  design  for  guard  look  and  canal  em- 
bankment necessitated  by  h.  w.  of  1897.  Profile  of 
oanal,  98, 1900, 1901. 

Substitution  of  slack-water  system  suggested  by 
Maj.  Kingman  for  lateral  canal  system  not  approv. 
by  BE.,  99,  2269;  00,  2916. 

Keller  Quarry,  description  of,  00,  2928. 

Below  Eiverton,  Ala.:  Act  1894  app.  $100,000  for 
this  part;  as  much  of  $90,000  as  might  be  necessary 
for  removal  of  obstr.,  and  as  much  of  the  remainder 
as  might  be  necessary  for  a  sur.  and  submission  of 
plans  lor  imp.,  95,  2299.  Chief  of  Engineers, 
1895-96,  au.  completion  of  sur.  with  funds  from  the 
general  app.  for  this  part,  96, 1946. 

Sur.  showed  that  a  large  imp.  could  be  effected 
by  dr.  Constr.  of  dr.  with  dump  scows  au.  (de- 
scription of,  00,  2932),  99,  2259. 

Chattanooga  to  Eiverton:  Act  1899  app.  $35,000 
for  imp.  of  this  part,  00,  2956.  Maj.  Kingman  est., 
1900,  $888,624  to  inro.  the  "Suck"  by  slack-water 
system,  00, 2961.    Details  of  design,  etc.,  00,  2972. 

Paduoah,  Ky.:  Act  1899  app.  $1,000  for  sur.,  00, 
3219.  Maj.  Bixby  est.,  1899-1900,  $166,000  would 
be  required  for  imp.,  00,  3222. 

SUBVBTS.  (See  Clinch  Eiver  and  French 
Broad  Eiver,  99,  2256.) 

New  bench  marks  estab.  in  1893-94,  Bee  Tree  and 
Colbert  Shoals  Canal,  94, 1827. 

Act  1894  called  for  sur.,  etc.  (see  Projects,  below 
Eiverton),  section  below  Bee  'Tree  Shoals.  Begun 
in  1894  by  Capt.  Kingman,  96,  1946.  Completed, 
1896,  97,  2263. 

Sur.  to  determine  best  method  of  seciuing  Living- 
stone Pt.  against  erosion  au.  by  Chief  of  Engineers, 
1895,  and  made  by  Capt.  Kingman,  95,  2300,  2301. 
Another  sur.  made  of  this  locality  under  act  June 
3,  1896;  R.  by  Capt.  Kingman  in  1897,  97,  2314. 
(See  Physical  characteristics.) 

Surs.  and  borings,  details  of,  99,  2274. 

Sur.  at  the  "Suck"  or  mountain  region,  for 
slack-water  navigation,  au.  act  Mar.  3,  1899;  made, 
1899,  by  Maj.  Kingman  (B.  apparently  fav.;  see 
Projects),  00,  2957. 

Sur.  from  Chattanooga  to  Eiverton,  00,  467. 

Ex.  of  Moccasin  Bend  for  canal  across  it  au.  act 
Mar.  3,  1899;  made,  1899,  by  Maj.  Kingman  (B. 
unlS,v.),  00,  3005. 

Sur.  bet.  Bridgeport  and  Decatur,  Ala.,  au.  act 
Mar.  3,  1899.  Pre.  B.,  1900,  by  Maj.  Kingman 
(B.  fav.),  00,  3008. 

Sur.  of  E.,  vicinity  of  Paduoah,  Ky.,  to  protect 
city  front  against  injuiy  by  h.  w.,  au.  act  Mar.  3, 
1899;  made  by  Maj.  Bixby,  1900  (B.  fav.  only  to 
specific  app.),  00, 3219. 

Maps.  95,  2304;  96,  2042;  97,  2260;  98,  1900. 
(See  Operations,  1899.) 

Photographs.    (See  Operations.) 


Part  (c),  AA-18    Tennessee  River.     (Below  Riverton.) 


APPBOPEIATIONS. 

1890-1899,       $275, 000. 00  from  part  b. 


1902, 
1902, 
1906, 
1906, 
1907, 
1909, 
1909, 


19,000.00,03,1715. 
*3,497.74,  06,  1524. 
30,000.00,05,1768. 
*4,700.00,  06, 1524. 
40,000.00,07,1638. 
♦25,000.00,09,1704. 
*7,000.00,  10,1871. 


1910, 
1911, 
1912, 


$150,000.00,  10,1871. 
80,000.00,  11,2054. 
110,000.00,  13,2261. 


744,197.74 

866. 00  returned  to  treasury, 
11,  726. 


Total,      743,331.74 


*Allotment. 


862     INDEX  TO  REPORTS^  CHIEF  OF  ENGINEBBS,  TJ.  S.  AKMY,  1866-1912. 


COMMERCE. 

List  of  boats  navigating  E.  bet.  I'lcrence  and 
Paduoah,  03, 1719. 

Details  of  traffic  for  1902,  03, 1603. 

1904,  871,380  t.,  05,  467;  1907,  643,077  t.,  08,  566; 
1911,  431,113  t.,  18,  876. 

GrapMc  chart  of  C.  and  app.,  11,  2063. 

COJVTBACTS. 

1910.  Bucynis  Co.,  machinery,  etc.,  for  dr. 
Watauga,  S25,600,  11,  2054. 

1911.  Vulcan  Steam  Shovel  Co.,  machinery, 
etc.,  for  derrick  boat  Tishomingo,  $16,625,  11, 2064. 

ENGINEERS. 

Clilef  of  Engineers.  R.,  01,  466;  OZ,  395;  03, 
419;  04,  446;  06,  467;  06,  601;  07,  530;  08,  666; 
09,  599;  10,  673;  11,  724;  13,  876,  883. 

In  charge: 

Mai.  Dan  C.  Kingman,  1901.    01,  464. 

Maj.  J.  G.  D.  Kmght,  1901-03.  B.,  01, 2428;  03, 
1716. 

Capt.  W.  J.  Harden,  1903-04.    K.,  03, 1698. 

Maj.  H.  C.  Newcomer,  1904-07.  R.,  04,  2364; 
05, 1757;  06, 1522. 

1st  Lt.  W.  G.  Caples,  07,  625. 

Maj.  W.  W.  Harts,  1907-11.  R.,  07,  1634;  08, 
1712;  09, 1703;  10, 1869;  11,  2051. 

Maj.  C.  A.  F.  Flagler,  11,  717;  13,  867. 

Maj.  E.  Jadwin,  13,  867. 

Maj.  H.  Burgess,  1912-.    R.,  13,  2250. 

Assistant.  J.  E.  Hall.  R.,  01,  2436;  03,  1719; 
04,2372. 

OPERATIONS. 

1900-01.  203,216  0.  y.  dr.,  249  snags  pulled,  665 
trees  out,  and  760  sapliugs  out,  01, 2429.  Details  of 
work  at  various  localities,  01,  2436. 

1901-03.  186,696  o.  y.  dr.  from  various  places, 
03, 1715,  1719. 

1903-03.  211  snags  pulled,  19,100  c.  y.  dr.,  re- 
sulting in  Chan.  6'  x  200',  03, 1598. 

1903-04.  About  300  c.  y.  rook  removed  from 
Big  Bend  Shoals,  and  109,700  c.  y.  dr.  from  Beech 
Creek  Isld.,  04,  2364,  2372. 

1904-05.  17,800  c.  y.  dr.  from  Cedar  Creek  Bar, 
OS,  1757. 

1005-06.  About  27,600  e.  y.  dr.  from  Cedar 
Creek  Bar,  26,500  c.  y.  from  Perryville  Bar,  and 
12,900'c.  y.  from  Densons  Isld.;  39  trees  and  snags 
removed;  26,200  o.  y.  dr.  from  Eookport  Bar;  from 
Johnsonville  left  chan.  18,500  c.  y.  dr.,  and  12  trees 


and  13  submerged  piles  removed,  and  from  right 
Chan.  60,400  o.  y.  dr.,  and  8  snags  and  trees  removed; 
15,500  0.  y.  dr.  at  Danville;  19,600  c.  y.  dr.  at  Leather- 
wood  Shoal,  06,  1522.  Eepairs  to  floating  plant, 
06,  1524. 

1906-07.  7,100  c.  y.  dr.  at  head  of  Tennessee 
Isld.,  w.  chan.  120';  4,300  o.  y.  dr.  at  mouth  of 
Guess  Creek,  w.  chan.  to  220';  5,900  c.  y.  dr.  from 
Little  Cham  Bar,  adding  about  120'  to  w.;  39,700 
c.  y.  dr.  from  foot  of  ThreemUe  Isld.,  15,300  c.  y. 
from  Leatherwood  Shoals,  18,300  c.  y.  from  Panther 
Creek  Isld.,  4,400  c.  y.  at  Danville,  and  8,200  c.  y. 
from  Petticoat  Ripple,  07, 1634. 

1907-08.  Chan.  6'  x  120'  completed  at  Petti- 
coat Ripple,  sunken  barge  removed  at  Clifton; 
repairs  to  sliding  banks  at  Double  Isld.,  37,700  c.  y. 
dr.  from  Eookport  Bar,  9,200  c.  y.  at  Johnsonville 
from  below  EE.  br.  and  13,000  c.  y.  from  foot  of 
bar,  15,200  c.  y.  gravel  and  mud  at  Danville  in- 
cline, 35,900  c.  y.  cemented  gravel  and  63,800  c.  y. 
loose  gravel  from  head  of  "rhreemile  Isld.,  and  3 
piles  removed  from  under  draw  span  of  EE.  br. 
at  Gilbertsville;  sliding  banks  repaired,  obstr.  re- 
moved, etc.,  08, 1712, 1714. 

1908-09.    Eepairs  to  floating  plant,  09, 1703. 

1909-10.  151,000  c.  y.  dr.  from  MoCulloch  Bar, 
107,660  c.  y.  at  Pentecost  Towhead,  and  4,824  c.  y. 
material  placed  in  revet,  at  Livingstone  Pt.,  10, 
1869. 

1910-11.  42,000  c.  y.dr.  at  McCuUoch  Bar, 
130,600  c.  y.  at  Reynolds  Bar,  and  102,600  c.  y. 
from  Lime  Works  Shoals,  11,  2062,  2053. 

1911-13.  New  dr.  Watauga  completed;  re- 
pairs to  other  floating  plant,  13,  2250. 

PHYSICAL  CHARACTERISTICS. 

Discharge,  03, 1762-64. 

Max.  draft  over  shoalest  place  at  m.  I.  w.,  3'. 
Extreme  flood  oscillations  range  from  about  48'  at 
Johnsonville  to  about  65'  at  Paducah,  13, 876. 

PROJECTS. 

Shoaling,  and  recom.  for  imp.,  09, 1703. 

Act  July  26,  1912,  au.  modincation  of  "present" 
proj.  as  follows:  Open  chan.  work  to  secure  6'  at 
ordinary  1.  w.;  est.,  $600,000,1  ig,  875. 

SURVEYS. 

Sur.  au.  act  Mar.  3,  1909,  from  confluence  of 
Holston  and  Freach  Broad  Es.  to  mouth.  R.  by 
Maj.  Harts,  Mar.  21,  1910;  est.,  16,700,000,  and 
$100,000  an.  mainten.,i  13,  883. 

Gong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 875. 


Part  (d),  AA-18   Tennessee  River.   (Chattanooga  to  Riverton.) 


APPROPRIATIONS. 

Open  channel   work  and  Muscle   Shoals 
Channel- 


Colbert  Shoals  Canal — 


1827-1899, 
1903, 
1904, 
1906, 
1907, 
1909, 
1910, 
1911, 
1913, 

Total, 


$3,764, 145. 00  from  part  b. 

6,000.00,  03, 1697;  05,  1742. 
2,863.40,  04,2363;  06, 1618. 
15,000.00,06,1741. 
205,000.00,07,1627. 

5,000.00,  09, 1697;  10, 1865. 
305,000.00,10,1865. 
100,000.00,  11,2046. 
130,000.00,  13,2247. 

4,632,998.40 

3, 191, 726. 60    appropriated    for 

Muscle     Shoals 

Canal. 


appropriated  for 
open  channel 
work. 


1,341,271.90 


1890-1899, 
1902, 
1903, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 


$795,000.00  from  part  b. 
200, 000. 00,  03, 1714;  06, 1739. 
350, 000. 00,  03, 1597;  05, 1739. 
260,000.00,05,1739. 
100,000.00,06,1621. 
300,000.00,07,1632. 
93,000.00,08,1710. 
120,000.00,09,1700. 
106,000.00,  10,1867 


Total,    2,313,000.00 


Hales  Bar— 

1906, 
1906, 
1907, 
1909, 
1910, 


$10,000.00,05,1740. 

40,000.00,06,1519. 

62,970.00,07,1629. 

16,000.00,09,1694. 
101, 750. 00,  10, 1863. 


Total,      2  229,720.00 


iH.  D.360,  62d,  2d. 

8  $6,000  allot,  of  June  30, 1904,  for  ex.  of  foundations  and  preparation  of  plans  is  not  included. 


r  See  pp.  14-22  fori 
L  explanations,  etc. J 


KTVEB  AND  HAEBOE   WOEKS. 
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COMMERCE. 

Table  giving  tonnage  bet.  1895  and  1899,  03, 1769. 
List  ol  SS.  plying  R.,  OZ,  1769. 

1906.  413,761  t.,  07,  629;  1911,  292,020  t.,  lH,  873. 
Qraphic  chart  of  C.  and  app.,  11, 2049. 

CONTRACTS. 

1903.  Sheridan-Kirk  Contract  Co.,  bidg.  sec- 
tion of  Colbert  Shoals  Canal  (unit  prices  given), 
03, 1697. 

1905.  Shippey  &  Outzen,  excavation  of  Colbert 
Shoals  Canal  trunk;  earth,  17.494;  c.  y.;  hardpan, 
604!  0.  y.;  rock,  $1  o.  y.  McGee  &  Co.,  constr.  oi 
concrete  E.  wail  with  foundations  for  bear-trap 
sluice;  earth,  604!  c.  y.;  rook,  $3  o.  y.;  and  concrete, 
$8  c.  y.,  06, 1622. 

1907.  Baltimore  Bridge  Co.,  fum.  and  erecting 
2  leaves  of  Hales  Bar  upper  lock  gate,  814,400;  At- 
lantic Machine  Works,  metal  work,  $10,358, 07, 1632. 

1908.  W.  A.  Shippey  and  The  North  Alabama 
Constr.  Co.,  excavation  of  canal  trunk  (Colbert 
Shoals),  24.900  c.  y.,  08,  1711;  Penu  Bridge  Co., 
fum.  sill  castings  and  film,  and  erecting  lower 
gates  at  Hales  Bar,  $37,428,  09,  1700.  Sheridan- 
Kirk  Contract  Co.,  completing  Colbert  Shoals  con- 
crete R.  wall,  $1  for  earth,  $4  for  rook,  and  $10.66 
for  concrete;  Evans  Bros.  Construction  Co.,  lock- 
men's  houses  (prices  given);  Independent  Bridge 
Co.,  fum.  and  erecting  upper  and  lower  lock  gates 
at  Colbert  Shoals,  $32,666,  09, 1701. 

1910.  Chas.  Hegewald  Co.,  Eiverton  Lock, 
gate-operating  machmery,  $2,999;  Penn  Bridge  Co., 
4  Riverton  Look  sluice  valves,  $11,490,  10,  1867. 
Chas.  Hegewald  Co.,  4  sets  Riverton  Lock  sluice- 
gate operating  machinery,  $4, 169, 10, 1868.  Vulcan 
Steam  Shovel  Co.,  machinery,  etc.,  for  dr.  Tuscum- 
bia,  $20,000;  Penn  Bridge  Co.,  steel  Riverton  Look 
gates  in  place,  $19,649,  11,  2050. 

ENGINEERS. 

Cliief  of  Engineers.  K.,  01,  465;  03,  393,  398; 
03,  418;  04,  446;  06,  455;  06,  499;  07,  628;  08, 
562;  09,  695;  10, 669;  11,  720;  IS,  870. 

Boards.  Special  BE.  constituted,  S.  O.  No.  11, 
to  consider  and  report  i^on  modification  for  imp. 
R.  at  Colbert  and  Bee  Tree  Shoals,  as  recom.  by 
Capt.  Barden  and  Maj.  Newcomer  (see  Projects). 
(Lt.  Col.  W.  H.  Bixby,  Maj.  G.  A.  Zinn,  Capt,  H. 
Burgess),  06, 1761. 

In  charge: 

Maj.  J.  G.  D.  Knight,  1901-03.  R.,  01,  2423;  08, 
1712. 

Maj.  D.  C.  Kingman,  1902.    E.,  03, 1744. 

Capt.  W.  J.  Barden,  1903-04.  R.,  03,  1594;  05, 
1742. 

Maj.  H.  C.  Newcomer,  1904-07.  R.,  04,  2360; 
05, 1737, 1747;  06, 1617. 

1st  Lt.  W.  G.  Caples,  07, 625. 

Maj.  W.  W.  Harts,  1907-11.  B.,  07,  1626;  08, 
1702;  09, 1693;  10, 1862;  11,  2042. 

Maj.  C.  A.  F.  Flagler,  11,  717;  13,  867. 

Maj.  B.  Jadwin,  12,  867. 

Maj.  H.  Biu-gess,  1912-.    R.,  13,  2243. 

Assistants: 

S.  B.  Williamson.    R.,  01, 2434. 
W.  S.  Winn.    K.,  01,  2434. 
G.  T.  NeUes.    R.,  03, 1754. 
J.  M.  G.  Watt.    R.,  05, 1743. 

LEGAL  PROCEEDINGS. 

Lands  deeded  to  U.  S.  for  constr.  and  operation  of 
lock  and  dam,  06, 1519. 

LEGISLATION. 

Act  Apr.  26,  1904,  an.  See.  of  War  to  contract 
with  city  of  Chattanooga  or  other  individuals  for 
constr.  of  lock  and  dam  at  Scott  Pt.  (Hales  Bar), 
granting  parties  undertaking  work  water-power 
privileges,  04,  446. 

Sec.  of  War  grantspermjssion  to  C.  E.  Jamesand  J. 
C.  Guild  to  build  lock  and  dam  at  Hales  Bar,  06, 1739. 

OPERATIONS. 

1900-01.  Chattanooga  to  Decatur:  1,22  2c.  y. 
rock  excavated  at  Widows  Bar  and  other  places. 


170  snags  removed,  and  1,585  trees  and  1,835  sap- 
lings cut,  01,  2424.  Decatur  to  Florence:  Training 
dam  at  Nances  Reef  repaired,  at  Little  Muscle 
Shoals  trees  overhanging  chan.  cut  off  and  a  longi- 
tudinal dam  75'  1.  built;  at  Raccoon  Bar,  washed- 
ofE  St.  replaced  on  dam  and  st.  quarried;  at  Sweet- 
water Bar,  1,950  o.  y.  dr.;  repairs  made  to  floating 
plant,  01,  2425.  Florence  to  foot  of  Bee  Tree 
Shoals:  Two  months'  quarry  work  done,  about 
3,067  c.  y.;  3,341  c.  y.  cut  and  scabbled,  01,  2427. 
1901-03.    Decatur  to   Florence:    Repairs    to 

Slant,  03,  1713.  Florence  to  Bee  Tree  Shoals: 
[ainten.,  03, 1714. 

1903-03.  Chattanooga  to  Florence:  7,630  c.  y. 
dr.  from  bar  at  Florence  Br.  and  placed  so  as  to 
form  a  dam  about  3'  h.;  15,500  c.  y.  dr.  from  Sweet- 
water Bar,  03,  1596.  Florence  to  Riverton:  Pre- 
liminary work  by  contractor  for  work  on  canal 
section  above  guard  lock,  0'3, 1596. 

1903-04.  Colbert  Shoals  Canal:  Excavation 
work  for  canal  begun  (27,313  c.  y.  soft  material  and 
21,908  c.  y.  rock  removed),  and  2,900  1.  f.  cofferdam 
completed,  04,  2362. 

1904-06.  Colbert  Shoals  Canal:  35,093  c.  y. 
earth  and  42,588  c.  y.  rook  excavated,  and  li230 
c.  y.  concrete  R.  wall  built,  06,  1737.  Hales  Bar 
Lock  and  Dam:  Preliminary  work  of  examining 
foundations  and  preparing  plans  for  work  at  this 
place  in  progress,  06,  1739.  10,600  c.  y.  dr.  from 
Chan,  at  Sweetwater  Bar,  06, 1741. 

1906-06.  18,160  0.  y.  dr.  from  Guntersville 
Landing,  22,816  o.  y.  from  Browns  Bar,  22,330  o.  v. 
from  Aliens  (or  Paint  Rock)  Bar,  06,  1517.  At 
Hales  Bar  Lock  and  Dam,  general  plans  com- 
pleted, work  of  clearing  grounds  for  actual  opera- 
tions begun,  and  necessary  buildings  and  ma- 
chinery for  use  in  building  this  lock  and  dam 
constr.,  06,  1519.  At  Colbert  Shoals  Canal,  work 
in  progress  on  excavating  canal  and  building  con- 
crete R.  wall,  06, 1620. 

1906-07.  12,660  c.  y.  dr.  from  Browns  Bar, 
14,100  c.  y.  from  Aliens  Bar,  and  853  trees  cut  and 
I  snag  removed  from  Little  Muscle  Shoals,  07, 
1626-27.  At  Hales  Bar  Lock  and  Dam,  109,162 
c.  y.  earth,  and  1,883  c.  y.  rock  excavated,  and 
5,886  c.  y.  concrete  work  done  to  date,  and  neces- 
sary structures  lor  carrying  on  operations  erected, 
07,  1628-29..  At  Colbert  Shoals  Canal,  work  on 
excavation  of  canal  and  building  of  concrete  R. 
wall  prosecuted;  details  of  work  and  quantities 
excavated  given,  07, 1630-31. 

1907-08.  At  Hales  Bar  Lock  and  Dam,  46,942 
c.  y.  earth  and  6,807  o.  y.  rook  excavated,  and  4,136 
c.  y.  concrete  placed;  other  work  of  cofferdam, 
RR.  and  crib  constr.  done,  08,  1702-03.  Dr. 
Kwasind  rebuilt  and  removed  23,390  c.  y.;  14  snags 
removed  from  Guntersville  Slough;  1,828  c.  y.  dr. 
from  Aliens  Bar;  constr.  of  2  remforced  concrete 
piers  above  Twin  Towheads,  with  dams  connect- 
ing them  with  towheads,  completed,  08,  1706. 
At  Colbert  Shoals  Canal,  upper  section,  2,645  c.  y. 
rock  and  1,271  c.  y.  earth  excavated,  and  10,587 
c.  y.  concrete  R.  wall  built;  for  lower  section  wall, 
652  c.  y.  earth  excavated  and  3,826  c.  y.  concrete 
placed;  in  lower  -  section  canal,  stations  10-290, 
286,461  c.  y.  earth  and  167,281  c.  y.  hardpan  ex- 
cavated. By  hired  labor,  work  on  raising  lock 
walls  4'-10"  begun,  08, 1710. 

1908-09.  At  Hales  Bar  Lock  and  Dam,  epJth 
and  rock  excavated  from  lock  pit  and  lower  ap- 
proach, for  power  house,  tailrace,  and  dam  founda- 
tion, amount  42,166  c.  y.;  24,650  c.  y.  concrete 
placed  in  core  wall,  power  house,  lock  walls  and 
dam,  09,  1693.  At  Aliens  Bar,  28,009  c.  y.  soft 
material,  55,600  c.  y.  cemented  gravel,  bowlders, 
etc.,  and  24,700  c.  y.  solid  rock  removed,  09,  1695. 
Quarry  at  Coffee  Bluff  reopened  and  constr.  of 
dam  commenced  at  Chunn  Bar;  barges  and  dump 
scows  built,  and  extensive  repairs  made  to  existing 
floating  plant,  09, 1696.  At  Colbert  Shoals  Canal, 
contract  for  upper  portion  completed  Nov.  27, 1908, 
09,  1697.  Downstream  portion  of  R.  wall  com- 
pleted; 635,707  c.  y.  excavated  from  lower  section 
of  canal,  09,  1698.  Dwellings,  etc.,  erected,  and 
raising  height  of  look  walls  by  hired  labor  prac- 
tically finished,  09, 1699. 

1909-10.  At  Hales  Bar  Lock  and  Dam,  44,268 
c.  y.  concrete  placed,  15,820  o.  y.  earth  and  8,755 
c.  y.  rock  excavated,  and  1,400  c.  y.  embankment 
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built,  10, 1862.  At  Bnrdine  Bar,  5  dikes  constr., 
using  14,100  c.  y.  St.,  10,  1863.  At  Fliat  E.  Tow- 
bead,  10,700  c.  y.  dr.,  and  extensive  repiiirs  made 
to  floating  plant,  10,  1864.  At  Colbert  Shoals 
Canal,  excavation  of  lower  section  completed, 
198,316  0.  y.  dr.  Work  done  at  gate  anchorages, 
look  chamber  unwatered,  and  other  minor  opera- 
tions by  hired  labor,  10, 1866. 

1910-11.  At  Hales  Bar  Lock  and  Dam,  60,750 
c.  y.  concrete  placed,  75,277  c.  y.  earth  and  40,636 
c.  y.  rock  excavated,  20,566  o.  y.  embankment 
built,  transformer  house  constr.;  663  1.  f.  coflerdam 
constr.  remains  to  be  done,  11,  2042.  A  chan. 
S'  X  150'  completed  at  Fliut  B.  Bar,  11,  2043.  At 
Aliens  Bar,  chan.  excavated  to  full  proj.  d.  and  w.; 
at  Guntersville  Landing,  3,500c.  y.  dr.;  at  Florence 
Br.  Bar,  6,800  c.  y.  dr.;  at  Tuscumbia  Bar,  44,200 
0.  y .  dr.  The  total  dr.  bet.  Chattanooga  and  Eiver- 
toh  during  1911,  176,800  c.  y.  rock  and  gravel,  11, 
2044,  2045.  At  Colbert  Shoals  Canal,  preparation 
made  for  erecting  guard  gates  for  lock,  11,  2046. 
Installation  of  machinery,  dr.  deposits  from  canal, 
building  road,  and  other  necessary  work  done  at 
Colbert  Shoals  Canal  by  hired  labor,  11,  2047. 

1911-18;  At  Hales  Bar  Lock  and  Dam,  21,360 
c.  y.  concrete  placed,  23,446  c.  y.  earth  and  22,015 
c.  y.  rock  excavated,  14,274  c.  y.  embankment 
buUt,  and  4972  s.  y.  riprap  placed:  erection  of  both 
lower  and  upper  lock  gates  completed;  installation 
of  electrical  machinery;  898 1.  f.  of  coflerdam  added 
to  orig.  estimate,  IS,  2243,  2244.  At  Tuscumbia 
Bar,  36,410  c.  y.  excavated,  repairs  made  to  floating 

Slant.  At  Buck  Isld.  Shoals,  71,620  c.  y.  removed; 
3,700  c.  y.  dr.  from  Colbert  Shoals  Canal,  13,  2245. 
At  Colbert  Shoals  Canal,  14,010  c.  y.  removed  from 
lock  chamber,  cofferdam  removed  and  other  work 
necessary  to  completion  done,  13,  2?47. 

First  commercial  boat  locked  through  Dec.  4, 
1911. 

PHTSICAL  CHABACTEKISTICS. 

Gauge  data,  03, 1759, 1760. 

Discharge  data,  03, 1762. 

Precipitation,  08, 1758. 

Chattanooga  gauge  readings,  01,  2424;  03,  1713, 
1805;  mean  stages,  1879-1900,  03,  1761;  no.  of  days 
above  given  stages,  1875-1900,  02, 1762. 

Riverton  gauge  readings,  01,  2426. 

Canals  have  not  made  navigation  possible  at  all 
stages,  01, 2425. 

Sur.  bet.  Scott  Pt.  and  Lock  A.  Detailed  history 
of  this  section  given,  together  with  reports  of  as- 
sistants, containing  information  as  to  character  and 
physical  formation  of  R.,  03,  1743;  area  and  dis- 
tribution of  drainage  basin,  03, 1757;  list  and  char- 
acter of  obstructions,  03, 1767. 

Hydrographs,  03, 1713. 

Results  of  dam  constr.  at  Little  Muscle  Shoals 
have  been  not  only  to  stop  cross  current,  but,  also, 
to  decrease  velocity  to  a  considerable  extent;  boats 
"now"  make  passage  without  use  of  a  line,  08, 
1706. 

PRIVATE  WORK. 

About  3,270  c.  y.  dr.  by  Nashville,  Chattanooga 
&  St.  Louis  Ry.  Co.  in  the  slough  chan.  leading 
from  R.  to  its  incline  at  Guntersville,  04, 2361. 


Constr.  Hales  Bar  Look  and  Dam  given  under 
Operations;  work  under  supervision  of  U.  S.  (See 
Projects  also,  11,  2043.) 

PROJECTS. 

Sept.  5,  1901,  recom.  that  Colbert  Shoals  Canal 
be  constr.,  to  be  in  part  submerged  when  there 
was  a  7'  stage  over  shoals.  Further  modification 
submitted  Sept.  17,  1902,  and  entire  subject  re- 
ferred to  BE.,  Dec.  10,  1902:  plans  submitted  to 
Sec.  of  War  and  approved  Feb.  17,  1903.  Main 
differences  from  earlier  plans,  location  of  upper  sec- 
tion of  canal  in  R.  bed  msteau  of  in  bank,  resulting 
in  constr.  of  R.  wall,  and  location  of  guard  look  at 
lower  end  instead  of  upper  end;  cost  to  complete, 
J2,200,000,  03, 1596. 

Capt.  Barden  proposed,  1906,  at  Colbert  Shoals: 
(1)  to  eliminate  guard  look:  (2)  to  raise  walls  and 

fates  of  lift  lock  4.5',  to  elevation  42  (8.5'  above 
w.)  at  head  of  canal;  (3)  to  raise  weir  crest  7'  to 
elevation  41:  (4)  to  shift  canal  trunk  toward  land 
side  of  canal  right  of  way;  and  (5)  to  raise  E.  em- 
bankment to  at  least  elevation  43,  wasting  the 
surplus  excavated  material  on  E.  side  of  canal, 
where  land  already  purchased  for  latter  purpose; 
concurred  in  by  MTaj.  Newcomer,  BE.,  and  au.  by 
Sec.  of  War;  saving,  $150,000  in  total  cost,  06, 1738, 
1742. 

Act  Mar.  2, 1907,  au.  proj.,  extended  in  scope  by 
act  June  25,  1910,  to  provide  for  open  chan.  work 
to  secure  chan.  5'  1.  w.  bet.  Chattanooga  and  Elver- 
ton;  est.,  $1,481,600,  10,  670. 

Proj.  for  constr.  Hales  Bar  Lock  and  Dam,  as 
follows:  Lock  and  dam  and  power  house;  1.  of 
pool,  40  m.;  lilt  of  lock,  37.6';  size  of  lock,  60' x  312'; 
clear  1.,  300';  d.  on  miter  sills,  6.5';  to  be  paid  for 
by  private  corporation,  except  gates,  valves,  metal 
work,  and  superintendence.  Cost  to  U.  S.,  about 
$229,700,  13,  2043,  2044. 

Act  June  26,  1912,  modified  proj.  in  accordance 
with  recom.,  as  follows:  (a)  Bet.  Chattanooga  and 
Browns  Isld.,  lock  and  dam  at  Crow  Creek  Isld., 
and  open  chan.  work  to  secure  6'  at  ordinary  1.  w.; 
est.,  $3,000,000;  (b)  bet.  Florence  and  Eiverton, 
open  Chan,  work  to  secure  6'  1.  w.;  est.,  $500,000," 
13, 871. 

SURVEYS. 

Sur,  au.  act  Mar.  3,  1899,  Scott  Pt.  to  Lock  A, 
Muscle  Shoals  Canal,  embracing  reach  bet.  Bridge- 
port and  Decatur.  R.  by  Maj.  TTingman,  Mar.  26, 
1901;  est.,  $770,640,*  03,  398. 

Ex.  au.  act  Mar.  2, 1907,  Elk  E.  Shoals  to  Florence 
Ey.  br.,  for  development  of  water  power.  R,  by 
BE.,  Nov.  7,  1907,2  08,  672. 

R.  by  BERH.,  Feb.  1,  1909,  req.  by  R.  and  H. 
Com.  Eecom.  expend,  of  $260,000  to  securing 
Chan.  5'  x  160'  bet.  Florence  Br.  and  Colbert  Shoals 
Canal.3 

Sur.  au.  act  Mar.  3,  1909,  from  confluence  of 
Holston  and  French  Broad  Rs.  to  mouth.  R.  by 
Maj.  Harts,  Mar.  21,  1910,  and  Lt.  Col.  Warren, 
May  19,  1910;  est.,  $6,700,000,  with  $100,000  an. 
mamten.,1 13, 883. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 872. 

Maps.2 1    03, 1712;  11,  2043,  2046;  12, 2243. 


Part  (e),  AA-18    Tennessee  River.    (Above  Chattanooga.) 


APPROPRIATIONS. 

1869, 

$35,000.00, 

1871, 

36,000.00, 

1872, 

26,000.00, 

1873, 

25,000.00, 

1874, 

25,000.00, 

1876, 

40,000.00, 

1876, 

15,000.00, 

1878, 

16,000.00, 

1879, 

11,500.00, 

1880, 

10,000.00, 

69,  28,  49;  03, 1694, 1597. 
70, 66;  71,  494;  73,  478; 

77,  579. 
73,  479;  77,  679. 

73,  61, 124,  646;  77, 579. 

74,  69,  675,  677;  77,  579. 

75,  75,  789;  77,  679. 
76, 86,  712;  77, 88,  679. 
78, 102,  756. 

79, 137,  1248. 
80, 1671. 


1881, 
1882, 
1884, 


1890, 
1892, 
1894, 


1902, 
1906, 


$7,000. 

7,000. 

3,000. 

7,500. 
15,000. 
30,000. 
26,000. 
50,000. 
16,000. 
30,000. 
50,000. 
50,000. 


00,  81, 1841. 
00,  83,  1839. 
00,  84, 1641. 
00,  86, 1610. 
00,  88, 1593. 
00,  90,  2113. 
00,  93, 1914. 
00,  9S,  2286. 
00,  96, 1928. 
00,  99,  2265. 
00,  03, 1712. 
00,  05, 1737. 


1  H.  D.  360,  62d,  2d.   ^  H.  D.  781,  60th,  1st.   '  R.  and  H.  12,  61st,  2d.   <  H.  D.  50,  57th,  1st. 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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1105,000.00,07,1623. 
1,270.46,09,1691. 
SO.OOO.OO,  09, 1691. 
120,000.00,  10,1860. 
65,000.00,  11,2041. 
105,000.00,  18,2242. 


1907, 
1907, 
1909, 
1910, 
1911, 
1912, 

Total,     972,270.46  (from  wbicb  might  be  de- 
ducted $510.09,  trans,  to 
Little  Tenn.R.)  B.,l», 
2242.  ' 
COmMERCE. 
Important,  81, 1840;  82, 1S38;  84, 1640. 
Carried  on  by  small  steamers,  barges,  and  lafts, 
the  last  being  the  most  important,  98, 1892. 

C.  of  the  upper  R.,  advantages  to,  of  completed 
imp.,  88, 1593;  89, 1822, 1829. 
Steamers  plying  above  Chattanooga,  98, 1918. 
Tills  section  of  R .  navigable  except  during  periods 
of  very  1.  w.,  which  occur  during  summer  and  fall 
months,  01,  2421. 

List  of  boate  and  barges  navigating  R.  above 
Chattanooga,  04, 2367. 
1904,  562,677  t.,  05,  454;  1911,  394,176  t.,  18,  870. 
Graphic  chart  of  C.  and  app.,  11, 2041. 

CONTRACTS. 

1908.  E.  J.  Howard,  wooden-hull  steam 
tenders  (2),  110,000  each,  08, 1701. 

1911.  Marion-Osgood  Co.,  dr.  Tellieo,  $16,248, 
18, 2242. 

ENGINEEBS. 

Chief  of  Engineers.  K.,  93,  298;  94,  273;  95, 
310;  96,  268;  97,  348;  98,  340;  99,  401;  00,  458; 
01,  464;  08,  393;  03,  417;  04,  444;  05,  454;  06, 
497;  07,  526;  08,  561;  09,  593;  10,  668;  11,  719; 
18,868,883. 

In  cbarge: 

Lt.  Col.  H.  M.  Robert,  1892-93.    K.,  93, 2335. 

Capt.  J.  Biddle,  1893-94.    B.,  93,  2330;  94, 1787. 

Capt.  t.  A.  Bingham,  1895.    B.,  96,  2285. 

Capt.  D.  C.  Kingman,  1896-1901.  B.,  96,  1926; 
97,  2252;  (Maj.)  98, 1892;  99,  2252;  00,  2908. 

Maj.  J.  G.  D.  Knight,  1901-03.  B.,  01, 2421;  08, 
17J1. 

Capt.  W.  J.  Barden,  1903-04.    B.,  03, 1592. 

Maj.  H.  C.  Newcomer,  1904-07.  B.,  04,  2359; 
OS,  1735;  06,  1513. 

1st  Lt.  W.  G.  Caples,  07,  525. 

Maj.  W.  W.  Harts,  1907-11.  B.,  07,  1621;  08, 
1697;  09, 1689;  10, 1859;  11,  2039. 

Mai.  C.  A.  F.  Flagler,  11,  717;  18,  867. 

Maj.  E.  Jadwin,  13,  867. 

Maj.  H.  Burgess,  1912-.    B.,  18,  2239. 

Assistants: 

R.  R.  Thacher.    B.,  93, 2378;  96, 2021;  97, 2271; 
98, 1909;  99, 2267;  00,  2823. 
F.B.  Williams.    B.,  97,  2289. 
1st  Lt.  W.  G.  Caples,  06,  496;  07,  525;  08,  560. 
Capt.  A.  B.  Putnam,  08,  560;  09,  593. 

ESTIMATES. 

By  Maj.  McFarland,  1871,  removal  of  obstr.,  dr., 
and  constr.  of  wing  dams  to  give  l.-w.  d.  of  3', 
Chan.  140'  w.,  as  follows:  Chattanooga  to  Kingston; 
$47,156,  71,  502,  507;  74,  572;  Kingston  to  Knox- 
ville,  $125,000,  78,  488,  494;  74,  673;  aggregate  as- 
sumed at  $176,000;  necessity  of  increase,  74,  573; 
77,  579;  78,  756. 

By  Maj.  McFarland,  1872,  irnp.  from  mouth  to 
Short  Creek  (being  part  of  Southern  Route  of 
Transportation  Routes  to  Seaboard),  to  3  and  5', 
incl.  imp.  of  Muscle  Shoals,  $4,251,000,  78,  509,  612, 
518;  75,  ii,  658. 

OPEBATIONS.i 

1879-80.  Rock  excavation  and  constr.  of  wing 
dams  on  Chota  and  Coulters  Shoals,  80, 1669.  Com- 
pletion of  dams,  81, 1840. 

1880-81.  Constr.  of  wing  dams  at  Little  E. 
Shoals  and  repairing  of  dams  at  Half  Moon  Isld., 
81, 1840. 


1881-88.  Constr.  of  wing  dams  at  Little  R. 
Shoals,  88, 1838. 

1888-83.  Constr.  ofwing  dams  at  Little  R.  and 
William  Isld.  Shoals,  83, 1478. 

1884-85.  Eock  removal  and  constr.  of  wing 
dams  at  Chota,  William  Isld.,  Lyons,  Knoxville, 
and  Bakers  Shoals,  85, 1752. 

1886-87.  466  c.  y.  st.  quarried  and  390  c.  y.  of 
same  placed  in  dams  at  upper  Half  Moon  Isld.; 
flat  scows  built  and  snag  boat  in  progre^,  87, 1738. 

1887-88.  140 1.  f.  of  riprap  dam  built;  788  c.  y. 
riprap  quarried,  and  30  c.  y.  loose  rock  removed; 
127  snags  removed,  and  103  trees  cut  from  banks, 
88, 1593. 

1888-89.  577  c.  y.  riprap  quarried  and  placed 
in  dams  at  White  Creek  Shoals;  42  snags  removed, 
and  1,872  trees  cut  from  banks,  89, 1821. 

1889-90.  3,900  c.  y.  St.  quarried  and  built  into 
dams,  and  510  snags  removed  from  chan.,  90,  2113. 

1890-91.  White  Creek  Isld.  Dam  extended 
690',  and  345  1.  f.  of  spur  dam  built;  40  c.  y.  rock 
and  24  snags  removed  from  chan.,  and  258  over- 
hanging trees  cleared  from  banks,  91,  2264. 

1891-98.  Lower  dam  repaired  and  raised 
throughout  1,600';  upper  dam  at  towhead,  and 
spur  dam  on  reef  repaired;  repairs  to  plant,  98, 
1914. 

1898-93.  LighMraft  SS.  built;  660  c.  y.  rock 
and  about  500  snags  and  other  obstr.  removed; 
4,052  0.  y.  dams  built,  and  1,496  c.  y.  old  dam  calked, 
93,  2332. 

1893-94.    St.  quarried  for  dams,  94, 1789. 

1894-96.  Caney  Creek  Shoals:  Nearly  1,000 
obstr.  removed;  about  500  c.  v.  rock  excavated; 
1,463  c.  y.  riprap  dams  built;  banks  revetted; 
buoys  placed;  2  beacons  set;  1,364  c.  y.  st.  quarried, 
and  plant  repaired,  95,  2286. 

1895-96.  Caney  Creek  Shoals:  Nearly  8,000 
c.  y.  St.  quarried;  1,362  c.  y.  rock  excavated  from 
chan.;  4,211  o.  y.  St.  used  in  constr.  of  dams  and 
bank  protection;  crib  300'  1.  built;  plant  enlarged, 
96  1927  1928. 

1896-97.  Caney  Creek  Shoals:  About  2,800 
c.  y.  rock  blasted  and  removed;  a  low  dam  877'  1. 
bmlt;  Bam  No.  3  1.  about  420'  and  a  check  dam 
80'  1.  constr.;  some  dr.  done;  plant  repaired,  97, 
2263  2254. 

1897-98.  Knoxville:  12  old  military  br.  piers 
removed,  and  St.  used  in  repair  of  dams  and  train- 
ing walls  in  vicinity;-  training  wall  350'  1.  built  and 
3  spur  dams  with  average  1.  of  130'  each  added. 
Caney  Creek  Shoals:  2,100  c.  y.  dr.,  and  training 
wall  1.  214';  nearly  10,000  snags  and  other  obstr. 
removed,  98, 1894. 

1898-99.  St.  for  Knoxville  Shoals  and  Bakers 
Shoals  quarried;  some  dr.  at  Dickinson  Isld.;  plant 
repaired;  training  wall  at  Maryville  Br.  extended 
(photograph);  increase  of  plant  in  progress,  99, 
2264. 

1899-00.  Training  wall  at  Bakers  Shoals 
building,  and  bank  riprapped;  st.  excavated  from 
reefs  at  McNutt  Shoals  and  used  for  protection  of 
banks  there;  dams  at  Knoxville  Shoals  repaired 
and  strengthened,  and  some  dr.  done;  plant  in- 
creased; cofferdam  and  other  material  removed 
from  false  work  of  br.  of  a  private  company,  00, 
2910. 

1900-01.    Care  and  repair  of  plant,  01, 2422. 

1908-03.  Quarterboat,  derrick  boat,  tender 
for  same,  tool  boat,  and  3  barges  built;  at  Rock- 
wood  Landing,  2,000  c.  y.  dr.  and  60  trees  out;  at 
Kings  Bar,  300  c.  y.  dr.,  345  trees  cut,  1,715  c.  y. 
rock  blasted,  and  376  c.  y.  st.  and  575  logs  removed: 
at  Bracketts  Bar,  19,936  c.  y.  dr.,  490  c.  y.  St.  and 
700  c.  y.  rock  removed;  at  head  of  Half  Moon  Isld., 
1,383  c.  y.  quarried  from  rock  reef  and  2,405  c.  y. 
placed  on  dams;  at  Soddy  Shoals,  break  in  dam 
repaired,  03, 1593. 

1903-04.  At  Bracketts  Bar,  chan.  completed 
to  3'  X  130'  X  2,100',  removing  21^76  c.  y.  sand,  etc., 
and  925  o.  y.  rock;  at  Kings  Bar,  2  wing  dams 
built,  quarry  opened,  3,834  c.  y.  earth  stripped, 
,  and  4,659  o.  y.  rock  quarried  and  used  in  constr. 
dams  500'  and  960'  I.;  at  Richland  Creek,  1,645  o.  y. 
mud  and  gravel  dr.,  2  sunken  barges  removed  and 
part  of  another,  rock  reef  blasted  away,  aad  3  trees 


'  All  operations  by  hired  labor,  80, 1670, 
30462°— H.  Doc.  740,  63-2 55 
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out;  at  Knoxville,  600  o.  y.  riprap  put  in  small  dam 
i)elow  county  br.;  bet.  Kingston  and  Chattanooga, 
199  snags  pulled,  3  barges  broken  up  and  raised,  37 
c.  y.  St.  blasted  and  removed,  and  154  trees  out;  at 
Chattanooga,  8  o.  y.  drift  and  debris  cleared;  at 
mouth  ofChickamaugaCr.,  6  snagspulled,  04, 2359. 

1904-05.  22,000  c.  y.  dr.  in  Long  Isld.  Chute, 
and  repairs  made  to  dr.  and  other  nqating  plant, 
06, 1736. 

1906-06.  At  Long  Isld.,  783  c.  y.  solid  rock, 
1,177  0.  y.  bowlders  and  loose  rook  and  10,010  o.  y. 
sand  and  gravel  removed,  06,  1513.  At  Shields 
Dam,  2,160  c.  y.  rook  quarried,  1,004  c.  y.  rook 
placed  in  dams,  2,400  c.  y.  loose  rook  dr.,  2,390  o.  y. 

travel  and  sand  dr.,  06, 1614.  At  Half  Moon  Isld., 
ams  repaired,  overhanging  trees  out,  and  drift 
removed  from  dams,  06, 1614-15.  At  White  Creek 
Shoals,  1,115  0.  y.  rbok  quarried  and  placed  in  dams; 
at  mouth  of  Eichland  Creek,  1,840  c.  y.  dr.  from 
bar,  and  repairs  made  to  floating  plant,  06,  1515. 
SS.  Lookout  struck  elbow  of  dam  and  sank;  raised, 
and  is  now  being  repaired,  06, 1515. 

1906-07.  At  Shields  Dam,  9,135  o.  y.  sand  and 
gravel,  3,032  c.  y.  cemented  sand  and  gravel  and 
4,308  0.  y.  cemented  rook,  sand,  and  gravel  dr., 
about  2,926  c.  y.  st.  quarried  and  2,318  c.  y.  placed 
in  dams;  at  Caney  Creek  Shoals,  2,215  o.  y.  loose 
material  and  775  c.  y.  rock  removed,  07, 1622. 

1907-08.  435  c.  y.  gravel  and  370  0.  y.  loose 
rock  dr.  from  head  of  Caney  Creek  Shoals' and 
3,048  c.  y.  gravel  and  50  c.  y.  loose  rock  from  Kings 
Bar,  60  0.  y.  rock  removed  by  derrick  boat;  build- 
ing of  regulating  dams  bet.  Turner  Bar  and  Pick- 
els  Bar  and  at  head  of  Caney  Creek  Shoals  contin- 
ued; repairs  to  floating  plant,  08, 1698, 1699. 

1908-09.  At  Little  E.  Shoals,  dike  built  to 
1,450',  and  750'  of  the  cross  dam  erected;  at  Caney 
Creek  Shoals,  7,280  c.  y.  dr.,  dike  work  commenced, 
dam  being  1.  about  1,060  1.  f.,  and  repairs  made  to 
floating  plant,  09, 1690. 

1909-10.  At  Little  B.  Shoals,  rock  reefs  ex- 
cavated by  drilling  and  blasting,  broken  rock  re- 
•  moved  by  dr.,  and  about  4,839  o.  y.  rook  used  in 
oonstr.  of  2,276  1.  f.  contraction  works  for  chan. 
regulation,  10,  1859.  37,326  o.  y.  dr.,  repairs  to 
floating  plant,  and  work  at  Soddv  Shoals,  10, 1860. 

1910-11.  At  Little  E.  Shoals,  20,667  o.  y. 
blasted  rock,  6,095  o.  y.  loose  rook  and  hardpan, 
and  260  c.  y.  soft  material  dr.,  3  tie  dams  built, 
completing  work  at  this  place;  at  Kelly  Shoals, 
12,613  c.  y.  gravel,  shale,  and  soft  material  removed, 
drilling  and  blasting  of  rock  commenced,  and  re- 
pairs made  to  floating  plant,  11,  2040. 

1911-13.  New  dr.  Tellieo  completed  and  put 
in  commission,  and  other  plant  built  and  repaired; 
at  Kelly  Shoals,  25,000  c.  y.  gravel  and  1,800  c.  j. 
rook  removed,  and  2,180  o.  y.  rock  placed  in  longi- 
tudinal dike  and  2,380  c.  y.  in  cross  dikes;  about 
85%  of  imp.  completed,  13,  2240.  At  Watts  Bar, 
17,600  0.  y.  gravel  and  about  1,700  o.  y.  rock  dr. 
from  Chan.,  13,  2241. 

PHYSICAL  CHARACTBBISTICS. 

Description  of;  sur.  of  1891-93,  93,  2334,  2339. 
Details,  2341. 

Table  of  shoals  and  depths,  93,  2361. 

Table  of  distances  from  junction  of  French 
Broad,  and  Holston  Es.,  along  l.-w.  chan.,  93, 
2362. 

Table  of  elevations,  93,  2364. 

Table  of  h.  w.,  93,  2366. 

Discharge,  93,  2365;  96,  2014-20;  03, 1762-64. 

Velocities,  93,  2366. 

At  Little  R.  Shoals,  chan.  3'  d.  accomplished, 
11, 2040. 


PRIVATE  WORK.    (See  State  work.) 
Br.  company  obtained  permission  of  Sec.  of  War 

to  have  U.  S.  remove  false  work  of  br.  constr.  near 

Knoxville,  00, 2911. 
U.  S.  plant  employed  in  removal  of  several  obstr. 

at  Knoxville,  expenses  being  assumed  by  city  of 

Knoxville  and  private  parties,  05, 1736. 
Special  work  paid  for  by  Dayton  Coal  &  Iron  Co., 

near  White  Creek  Shoals,  65  c.  y.  gravel,  26  t.  iron 

ore,  1,476  c.  y.  gravel,  sand,  etc.,  removed,  07, 1622. 

PROJECTS.  (See  Estimates,  Plans,  and  Private 
work.) 

Early  projs.,  1832-66,  seem  confined  to  obtaining 
I.-w.  d.  of  2'  by  means  of  wing  dams  and  dr.,  and 
removal  of  obstr.,  71,  502;  78,  488,  497.  (See  Oper- 
ations and  Private  and  corporate  work.) 

By  Maj.  MoFarland,  1871,  imp.  chan.  to  3'  I.  w. 
bet.  Chattanooga  and  Knoxville,  189  m.,  and  re- 
quiring the  removal  of  29  obstr.  reefs  and  shoals; 
est.,  $175,000,  71,  502,  607;  77,  579.  Increased, 
1887,  to  $225,000,  79,  1248;  80,  1669;  81,  1841;  87, 
1738. 

In  1890,  after  an  e3cpend.  of  $271,000,  $29,000  est. 
as  required  for  completion  of  the  proj.  imp.,  90, 
2113,  2114. 

Extent  to  which  stream  could  be  made  navi- 
gable, 93,  2364. 

In  1893  Lt.  Col.  Eobert  est.,  after  sur.  of  1891-93, 
$650,000  to  obtain  a  3'  chan.,  93,  2335. 

By  Maj.  Kingman,  1899,  applying  1899  app.  to 
oonstr.  of  dr.  plant,  part  of  the  expense  to  be  paid 
from  other  app. -for  other  works,  99,  2255. 

Act  Mar.  3,  1905,  au.  exp.  of  $5,000  lor  Little 
Tennessee  E.  in  clearing  obstr.  from  chan.,  06,  498. 

Act  Mar.  2, 1907,  au.  constr.  of  floating  plant;  est., 
$30,000,  07, 1622. 

Question  whether  Tennessee  E.  can  ever  be 
satisfactorily  imp.  by  regulation  to  provide  for  a 
C.  of  national  importance,  07, 1623. 

Act  July  26, 1912,  au.  (a)  constr.  of  look  and  dam 
at  foot  of  Caney  Creek  Shoals  (incl.  cost  of  flowage 
rights)  suitable  lor  6'  navigation;  est.,  $1,600,000; 
(b)  open  chan.  work  to  seciure  3'  extreme  1.  w., 
and  4'  at  ordinary  1.  w.;  est.,  $1,000,000,1 13, 869. 

STATE  WORK. 

In  1832  Tetmessee  undertook  rook  removal  and 
constr.  of  wing  dams.  Amount  done  imknown, 
but  of  no  lasting  value,  93,  2331. 

SUR  VETS. 

Act  Sept.  19, 1890,  app.  $16,000  for  sur.  of  E.  from 
Chattanooga  to  junction  of  Holston  and  French 
Broad  Es.,  to  ascertain  how  much  navigation 
might  be  benefited,  and  probable  cost  of  imp. 
Surs.  made  by  Lt.  Cols.  Barlow  and  Robert,  and 
R.  by  Capt.  Biddle  in  1893,  93,  2333.  Field  and 
ofiice  work,  93,  2336.  Description  of  bench  marks, 
93, 2366.    List  of  maps,  93,  2374. 

Sur.  of  part  of  the  front  ol  the  town  of  Chatta- 
nooga made  for  the  town,  1897,  97, 2270. 

Sur.  au.  act  Mar.  3,  1909,  from  confluence  of  the 
Holston  and  French  Broad  E.  to  mouth,  R.  by 
Maj.  Harts,  Mar.  21,  and  by  Lt.  Col.  Warren,  May 
19, 1910;  est.,  $6,700,000,  with  $100,000  an.  mainten.,' 
13,883. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 869. 

Maps.i    96,   2042;  97,   2270;  99,    2288    (photo- 
graphs, 99,  2280;  11,  2040). 
Hydrographlc  charts,  03, 1713. 


1  H.  D.  360,  62d,  2d. 


r  See  pp.  14-22  for  "1 
Lexplanatians,  etc.J 
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Part  (f),  AA-18    Tennessee    River,    Colbert    Shoals     Canal. 
(Operating  and  care.) 


transported  througli 


APPROPRIATIONS.! 

1912,  $7,901.96,  18,  883. 

COMMESCE. 

Since  opening,    14,245  t. 
canal,  12, 883. 

ENGINEERS. 

Cblel  of  Engineers.    R.,  IS,  883. 
In  charge.    Maj.  H.  Burgess,  1912-.    R.,  IZ, 
2261. 


OPERATIONS. 

1911-13.  After  deposit  was  removed  from 
lower  loclc  approach,  canal  opened  to  navigation 
and  on  Dec.  4,  1911,  first  commeroial  boat  locked 
through;  canal  operated  and  lock,  canal  trunk, 
embankments,  buildings,  grounds,  floating  plant, 
and  other  appurtenances  cared  for,  12, 2261. 


Part  (g),  AA-18    Tennessee    River,     Tenn. — Muscle     Shoals 
Canal.    (Operating  and  care.) 


APPROPRIATIONS.! 


1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 


1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907j 
1908, 
1909, 
1910, 
1911, 
1912, 


3$14,313.4S 
a  35,686.63 
s  51,262.13 
3  58,735.63 
3  64,891.41 
3  75,409.71 
3  66,021.78 
3  65,333.85 
8  59,284.97 
s  65,281.03 

65,554.18,01,2443. 

76,201.22,  OS,  1728. 

85,186.52,03,1607. 

63,221.87,04,2380. 

55, 146. 67,  OS,  1764. 

49, 105. 02,  06, 1534. 

52,763.28,07,1644. 

62,961.48,08,1720. 

53,443.56,09,1708. 

51,420.87,  10,1874. 

40,852.54,  11,726. 

52,219.36,  la,  883. 


Total,  1, 264, 296. 87  (total  of  allotments  given 
as  81,266,764.08,  and 
amount  expended  as 
11,264,296.87,  13,  883; 
la,  2259). 

COMMERCE. 

About    14,300   t.,    valued    at   J295,000,   carried 
through  the  canal  during  1899,  00,  463. 
increase  in,  01, 2442. 
In  1911,  8,962 1.,  13,  882. 

CONTRACTS. 

1896-98.  C.  J.  Halter,  fresh  meat;  J.  T.  Jones, 
provisions,  96,  2049;  97, 2300;  98, 1929. 

1899.  Crow  Bros.,  fresh  meat;  Harrison  Bros., 
provisions,  99, 2292.   ' 

1900.  C.  J.  Halter,  fresh  meat  and  provisions, 
00, 2938. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  93,  310;  94,  284;  95, 
313;  96,  271;  97,  351;  98,  344;  99,  406;  00,  463; 
01,  466;  03,  395;  03,  419;  04,  447;  05,  458,  461; 
06,  502;  07,  631;  08,  566;  09,  600;  10,  674;  11, 
726;  13,882. 

In  charge;  _ 

Capt.  G.  W.  Goethals,  1891-94.    R.,  93,  2431; 
94  1828 
Capt.  T.  A.  Bingham,  1895.    R.,  95,  2305. 


Capt.  D.  C.  Kingman,  1896-1901.  R.,  96,  2043; 
97,  2296;  (Maj.)  98,  1925;  99,  2289;  00,  2934. 

Ma).  John  6.  D.  Knight,  1901-03.  R.,  01,  2440; 
03, 1726. 

Capt.  W.  J.  Barden,  1903-04.    R.,  03, 1605. 

iS^.  H.  C.  Newcomer,  1904-07.  R.,  04,  2378; 
05, 1762, 1780:  06, 1529. 

1st  Lt.  W.  G.  Caples,  07,  525. 

Maj.  Wm.  W.  Harts,  1907-11.  R.,  07, 1639;  08, 
1716;  09, 1705:  10, 1872;  11, 2055. 

Maj.  C.  A.  P.  Flagler,  11,  717;  13,  867. 

Maj.  E.  Jadwin,  13,  867. 

Maj.  H.  Burgess,  1912-.    R.,  13, 2257. 

Assistants: 

S.  B.  Williamson.  R.,  97,  2301;  98,  1930;  99, 
2293;  00,  2939;  01,  2444. 

W.  S.  Winn.  B.,  03,  1729;  03,  1608;  04,  2381; 
05, 1765. 

LEGAL  PROCEEDINGS. 

Settlement  of  O'Neal  suit  by  purchase  of  land, 
03, 1606. 

Protest  of  owners  against  the  discharge  of  dr. 
material  on  their  land.  In  accordance  with  de- 
cision of  Judge  Adv.  Gen.,  steps  taken  to  purchase 
land,  06, 1533. 

LEGISLATION. 

Senate  resol.  for  information  concerning  lands 
and  water  power  at  Muscle  Shoals  Canal;  R.  by 
Maj.  Newcomer,  05, 1780.2 

OPERATIONS. 

1893-93.  38,964  c.  y.  dr.;  about  1,600  drift  logs 
removed,  and  broken  bank  repaired,  93,  2432,  2433. 

1893-94.  42,800  c.  y.  dr.;  1,275  drift  logs  re- 
moved, and  misc.  work  done,  94, 1829,  1830. 

1894-95.  26,295  c.  y.  dr.  and  a  part  of  the 
canal  w.  where  difficult  for  boats  to  pass;  large 
number  of  drift  logs  removed;  repairs  made,  and 
misc.  work  performed,  96, 2306-2309. 

1895-96.  7,880c.  y.  dr.;  dry  dock  under  constr. 
and  work  similar  to  that  of  preceding  years  per- 
formed, 96,  2044-2047. 

1896-97.  61,550  c.  y.  dr.;  dry  dock  completed, 
and  misc.  work  done,  97,  2299. 

1897-98.  Gates  at  11  locks  painted  after  being 
scraped  by  sand  blast;  broken  dam  repaired;  about 
11,000  c.  y.  dr.,  and  much  misc.  work  done,  98, 
1926, 1927. 

1898-99.  All  of  the  look  gates  cleaned  and  re- 
painted; about  40,000  c.  y.  dr.,  and  other  work  done, 
99,  2295. 


•  Expend,  under  the  permanent  indefinite  app.  provided  by  act  of  July  5, 1884,  for  operating  and  keep- 
ing in  repair  canals  and  other  public  works. 
2  S.  D.  173,  58th,  3d. 
3H.  D.  421,57th,2d. 
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1899-00.  About  59,200  e.  y.  dr.,  and  various 
repairs  made  to  plant,  00, 2935. 

1900-01.  Aqueduct  cleaned  and  painted:  em- 
baolcments  reinforced,  straightened,  and  sodded, 
at  Locks  5,  7,  8,  and  9,  and  4,400'  along  sections  20 
and  21,  01,  2446,  2447.  500'  rubble  wall  built  at 
Lock  A;  18,093  e.  y.  dr.;  extensive  repair  work 
conunenced  on  dam  bet.  Miltons  Bluff  and  Brown 
Isld.;  work  at  yard,  shops,  and  mill,  01, 2448-51. 

1901-08.  Parker,  gate  above  Lock  A  rebuilt; 
minor  repairs  on  locks;  repair  of  dam  bet.  Miltons 
Blufl  and  Browns  Isld.  completed;  55,764  c.  y.  dr., 
Oa,  1730-32.  Work  done  at  shops,  mill,  and  yard, 
01, 1733-35.  Description  of  damage  done  by  flood 
and  consequent  repaffs,  OS,  1736. 

190S-03.  Gates  at  Locks  A  and  B  cleaned  and 
painted;  minor  repairs  made;  38,123  c.  y.  dr.;  03, 
1608-10.  Repair  of  floating  plant,  03, 1614.  Work 
at  shops,  mill,  and  yard,  03,  1612-14.  Repair  of 
damage  done  by  flood  completed,  03, 1615. 

1903-04.  Minor  repairs  made;  guld%  and  re- 
taining wall,  300'  1.,  built  below  Lock  7,  and  similar 
wall  at  Look  6  rebuilt;  timber  revet,  built  along 
canal  banks  at  Lock  A;  100,012  o.  y.  dr.,  04,  2381, 
2383,  2384.    Work  at  shops,  mill,  and  yard,  04, 

2386,  2387.  Derrick  boat  rebuilt  and  dr.  Alaiama 
(formerly  Bucyrus)  reconstr.;  other  work  on  float- 
mg  plant;  levee  built  at  weir  above  Lock  6,  04, 

2387,  2388. 

1904-05.  Hydraulic  plant  at  Lock  A  replaced 
with  hand-power  appliances;  trouble  with  drop 
gates  at  Locks  5  to  9;  minor  repairs;  stopping  leaks 
above  Lock  B  and  bet.  Locks  2  and  4  continued, 
05,  1766-68.  105,490  c.  y.  dr.,  OS,  1769.  Work  at 
shops  and  mill,  06,  1770,  1771.  Repair  of  floating 
plant,  05,  1772.  Road  built  on  new  right  of  way 
at  Lock  6,  05, 1772. 

1905-06.  Gates  at  Locks  3  to  9,  incl.,  cleaned 
and  painted,  and  various  other  repairs  and  imp. 
made,  06,  1529.  146,968  c.  y.  dr.,  06,  1531.  Re- 
pairs and  imp.  to  floating  plant,  06,  1532.  Work 
at  shops,  06, 1533. 

1906-07.  Minor  repairs  and  imp.,  07,  1639. 
111,337  c.  y.  dr.;  timber  revet,  built  along  bank 
above  Lock  A,  and  wall  at  Lock  3  rebuilt,  07, 1641. 
Repairs  to  floating  plant;  work  at  shops;  4  tracts 
(26.5  acres)  along  s.  side  of  canal  bought,  07, 1642, 
1643. 

1907-08.  Minor  repairs  to  locks,  canal,  etc.; 
59,372  c.  y.  dr.;  imp.  made  and  work  done  at  yard 
and  shops;  repairs  and  additions  to  floating  plant, 
08, 1716,  1717,  1719. 

1908-09.  Minor  repairs  and  imp.  made,  09, 
1705.  117,777  c.  y.  dr.,  09,  1708.  Electric  plant 
nstalled  at  Lock  6,  other  imp.  made,  and  work 


done  at  yard  and  shops,  09, 1707.  Extensive  repairs 
and  additions  to  floating  plant,  09, 1708. 

1909-10.  Minor  repairs  and  imp,  made; 
195,982  0.  y.  dr.,  10,  1872.  Two  dr.  hulls,  3  dump 
scows,  towing  scow  and  derrick  boat  built  and 
variotis  other  work  done  at  yard  and  shops,  10, 
1873. 

1910-11.  Minor  repairs  to  locks,  canal,  ry., 
and  rolling  stock;  137,088  c.  y.  dr.;  shops  operated 
as  usual,  11,  2056-56.  Extensive  repairs  and 
additions  to  floating  plant,  11, 2056. 

1911-13.  Minor  repairs  to  locks,  canal,  ry., 
and  rolling  stock;  embankment  1,000'  1.  built 
behind  Sixmile  Weir.,  2,000  o.  y.  material  used; 
shops  operated  as  usual,  12,  2257-58.  Floating 
plant  repaired;  2  dr.,  1  barge,  and  1  dump  scow 
completed;  building  of  3  new  barges,  a  dump  scow, 
and  derrick  boat  in  progress,  13, 2259. 

PHYSICAL,  CHABACTEBISTICS. 

General  description  of,  98, 1930. 

Rainfall  and  floods  damaging  works,  93,  2432, 
2433;  97,  2297;  98, 1926. 

15  streams  of  varying  size  flow  into  the  canal  and 
bring  large  quantities  of  sediment,  97, 2298. 

Description  of  canal,  01, 2440-2441. 

Description  of  extraordinary  flood  of  Mar.,  1902, 
03, 1736. 

Dimensions  and  other  data  of  locks,  01,  2445; 
03, 1729. 

Seepage  from  canal  during  freshets,  13, 2257. 

PROJECTS. 

This  work  includes  care  and  operation  of  11  locks, 
1  steel  aqueduct,  16  m.  canal  trunk  and  embank- 
ment, 30  m.  telephone  line,  15  m.  of  RR.  and  RR. 
plant,  a  large  plant  incl.  dry  dock,  sawmill,  ma- 
chine shop,  and  19  other  buildings,  and  dr.  plant, 
97,  2297. 

Au.  given,  1895,  to  constr.  dry  dock  bet.  Locks 
Nos.  6  and  7,  at  a  cost  not  to  exceed  $3,000,  to  fur- 
nish a  place  for  repairing  U.  S.  plant,  96, 2047. 

Special  allotment  of  $2,000  made  in  1897-98  for 
repair  of  partly  destroyed  dam  bet.  Browns  Isld. 
and  Lock  A,  98, 1926, 1927. 

Unit  cost  of  operatmg  and  caring  for  locks,  etc.; 
for  dr.  and  mainten.  of  canal  trunk  and  embank- 
ment, 98, 1932. 

By  Maj.  H^rts,  to  change  location  of  shipyard 
at  Lock  No.  6  to  some  point  on  R.  where  supplies 
might  be  delivered  by  rail,  11, 727,  20S7. 

SUB  VETS. 

Maps.    11, 2056. 


AA-18(h)     TENIVESSEE   AND    COOSA   RIVERS.     (Canal  to 

connect.) 


COMMERCE. 

Requirements  discussed,  73,  518. 

ENGINEERS. 

■  CUef  of  Engineers.    R.,  71,64;  72,60. 

In  cbarge.  Maj.  W.  McFarland,  1871.  R.,  73, 
510,  614,  516,  518. 

Assistant.    J.  C.  Long.    R.,  73,  620. 

ESTIMATES.    (See  Plans.) 

By  J.  C.  Long,  1872,  incl.  canal,  slack-water  navi- 
gation, and  feeders,  $9,518,416;  storage  reservoirs, 
$552,192;  total,  $10,070,607,  73,  616,  522,  625.  In- 
creased by  Maj.  MoFarland,  1872,  to  $11,570,607, 
72,516,618.  ' 


PHYSICAL  CHARACTERISTICS. 

General  description,  73,  514,  520. 

PLAN.    (See  Estimates.) 

By  3.  C.  Long,  1872,  canal  33  m.  1.  and  slack- 
water  navigation  17^  m.;  proposed  dimensions  of 
canal  70'  w.  at  water  surface  and  6'  d.,  73, 511,  621. 

SURVEY. 

From  near  Guntersville  to  near  Gadsden,  Ala., 
being  part  of  proposed  line  of  water  communication 
from  the  Mississippi  R.  U>  the  Atlantic;  made  by 
J.  C.  Long,  1871-72,  under  direction  of  Maj.  W. 
McFarland.    R.,  73, 520. 


AA-18(i)     TENNESSEE  AND  ALABAMA  RIVERS.     (Canal  to 

connect.)* 


1  Ex.— R.  (fav.)  Nov.  26, 1828.    (H.  D.  482,  55th,  2d.) 
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AA-18(j)     TENNESSEE  AlVD  ALTAMAHA  RIVERS.     (Canal 

to  connect.)^ 

AA-18(k)  MISSISSIPPI  TO  ATLANTIC.  ("Transportation 
Routes  to  Seaboard."  Tennessee  R.,  Coosa  R.,  Ocmulgee 
R.,  Altamaha  R.,  and  Hlwassee  R.) 


APPROPRIATION.* 

1874,  $46,000,  75,  U,  658. 
DOCUMENTS.    (Not  printed  in  reports.) 

Maj.  McFarland's  final  R.  on  sur.  of  Tennessee 
E.,  76,  ii,  669.  R.  ol  Maj.  MeFarland,  J.  B. 
Thomes,  and  J.  C.  Anderson  on  sur.  of  tlie  Coosa, 
Oomnlgee,  and  Altamaha  Es.,  76,  u,  673-675. 

ENGINEERS. 

Chief  of  Engineers. 


R,  76, 37. 


In  cbarge.  Maj.  W.  McFailand,  1872-75.  R., 
78, 509;  75,  ii,  658. 

Assistants: 

B.  W.  Frobel.    R.,  75,  ii,  662,  668,  670. 

W.  B.  Gwynn,  76,  ii,  663. 

H.  M.  Smith,  76,  ii,  663. 

J.  E.  Thomes,  75,  ii,  663,  674. 

J.  C.  Anderson,  75,  ii,  674,  675. 

ESTIMATES.    (See  Plans.) 

By  Maj.  MeFarland,  1875,  completion  of  sur.  of 
Tennessee  E.  from  Knoxville  to  Paducah,  $30,000, 
75,  ii,  661. 

By  B.  W.  Frobel,  1875,  chan.  in  Coosa  E.,  from 
Borne,  Ga.,  to  mouth  of  Great  Wills  Creek,  4'  x  80' 
at  extreme  1.  w.,  120  m.,  $81,679,  76,  ii,  668.  Ee- 
vised  by  Maj.  MeFarland,  1876,  by  increase  of  cost 
to  $180,000,  75,  ii,  662. 

By  B.  W.  Frobel,  1875,  chan.  4'  x  80'  extreme 
1.  w.  in  Ocmulgee  and  Altamaha  Es.,  bet.  Macon 
and  Darien,  Ga.,  $72,901,  76,  ii,  670. 

By  Maj.  MeFarland,  1875,  increased  to  $162,000, 

75,  ii,  670. 

PHYSICAL  CHARACTERISTICS. 

Of  Tennessee  R.;  heavy  floods,  75,  ii,  660;  shoals 
sur.,  76,  ii,  660. 
Coosa  E.;  height  above  mean  1.  t.  in  Mobile  B., 

76,  ii,  662;  average  fall  per  m.,  76,  ii,  662,  forma- 


tion of  bed,  75,  ii,  663;  list  of  shoals;  h.  w.  and 
1.  w.  at  Rome  and  Gadsden,  75,  ii,  664,  667.  . 

Ocmulgee  and  Altamaha  Es.;  height  of  Macon 
above  mean  1.  t.;  list  and  description  of  bars  and 
shoals,  76,  ii,  669,  670-673. 

Eailway,  GuntersviUe  route;  max.  grade,  52.8' 
per  m.;  table  of  grades;  max.  curve,  4°,  76,  ii,  673, 
674,  675. 

Hlwassee  route;  table  of  grades;  max.  curve,  6°, 
75,  ii,  675. 

PLANS.    (See  Estimates.) 

By  Senate  Com.,  1874:  (1)  3'  chan.  in  Tennessee 
E.,  mouth  to  Knoxville,  at  lowest  stage  of  water; 
(2)  communication  by  canal  or  freight  ry.  from 
Tennessee  E.  to  the  Atlantic,  75,  ii,  658. 

By.  B  W.  Frobel,  1875:  (1)  Chan.  4'  x  80'  in 
Coosa  E.  from  Eome,  Ga.,  to  Great  Wills  Creek, 
Ala.,  by  1.  and  d.  at  Horse  Leg  Shoal;  excavation 
and  removal  of  loose  r.  from  various  bars  and  shoals, 
75,  ii,  664-668;  (2)  chan.  4'  x  80',  Macon  to  Darien, 
Ga.,  in  the  Ocmulgee  and  Altamaha  Es.,  by  re- 
moval of  snags,  logs,  etc.,  76,  ii,  668-673. 

By  Maj.  MeFarland,  1875,  freightr3r.  from  Tennes- 
see E.  to  the  Atlantic,  GuntersviUe  route  and 
Hlwassee  route,  76,  ii,  673-676. 

SURVEYS. 

Under  direction  of  Maj.  MeFarland  by  B.  W. 
Frobel,  1874-75,  of  Tennessee  E.  from  Knoxville  to 
Paducah,  and  of  Coosa  E.  from  Eome,  Ga.,  to 
mouth  of  Wills  Creek,  Ala.  R.,  76,  ii,  669,  661, 
662  (see  also  78,  509). 

By  B.  W.  Frobel,  1874-75,  of  Ocmulgee  and 
Altamalia  Es.  from  Macon  to  Darien.  R,,  75, 
ii,  668. 

By  J.  E.  Thomes,  1875-76,  freight  ry.  from  Ten- 
nessee E.  to  the  Atlantic,  GuntersviUe  route,  76, 
ii,  673. 

By  J.  C.  Anderson,  1874-75,  of  Hlwassee  route. 
R.,  75,  ii,  674. 


AA-32 


ENGINEERS. 


BIG  SANDY  RIVER,  TENN. 


Chief  of  Engineers.    R.,  06,  507;  08,  571. 

In  charge: 

Maj.  H.  C.  Newcomer,  1906,  06,  496. 
Maj.  W.  W.  Harts,  1908,  08,  560. 


SURVEYS. 

Pre.  ex.,  mouth  to  Big  Sandy,  au.  act  Mar.  3, 
1905;  R.,  Maj.  Newcomer,  Oct.  18,  1905  (unfav  )  2 
06,507.  '' 

Pre.  ex.  au.  act  Mar.  2,  1907;  R.,  Maj.  Harts 
Oct.  26, 1907  (unfav.),3  08,  571. 


AA-37 


ENGINEERS. 


BEECH  RIVER,  TENN. 


Chief  of  Engineers.    R.,  08,  571. 

In  charge.    Maj.  W.  W.  Harts,  1908,  08,  560. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  2,  1907;  R„ 
Oct.  28, 1907  (unfav.),4  08,  571. 


«.  Harts, 


AA-34    BIG  BEAR  CREEK  (branch  of  the  Tennessee  River), 

MISS. 


ENGINEERS. 

Chief  of  Enguieers.    R.,  81, 258;  88,  213. 

In  charge: 

Maj.  W.  E.  King,  1882.    R.,  88, 1869. 
Lt.  Col.  J.  W.  Barlow,  1888.    R.,  88, 1639. 


Assistants: 

J.  H.  Mayhew.    R,,  83, 1870. 

Lt.  H.  E.  Waterman.    R.,  88, 1640. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 1870;  88, 1639. 


*  Allotment. 

1  Sur.— R.,  1828;  est.,  $4,443,734.4 

2  H.  D.  153,  59th,  1st 


(H.  D.  482,  55th,  2d.) 


'  H.  D.  217,  60th,  1st. 
4  H.  D.  58,  60th,  1st. 
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PLANS. 

By  Maj.  King,  1881,  imp.  12  m.  of  creek  by  re- 
moving snags  and  fish  traps:  est.,  $6,900,  88, 1869, 
1871. 

By  I/t.  Col.  Barlow,  1887.  (1)  Imp.  creek. 
Southards  Ford  to  mouth,  30  m.,  with  works  of 
contraction,  and  by  removing  snags  and  over- 
hanging trees;  est.,  $50,000.    (2)  For  3'  slack-water 


navigation  at  all  stages,  with  8  locks  and  dams: 
est.,  $500,000,  88, 1641. 

SURVEYS. 

Ex.  au.  act  Mar.  3,  1881;  made,  1881,  by  Maj. 
King,  83, 1869. 

Au.  act  Aug.  6,  1886;  made,  1887,  by  Lt.  Col. 
Barlow,  88, 1639. 


AA-53  GUNTERS  (Big  Spring)  CREEK,  ALA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  91, 288. 

In  charge.    Lt.  Col.  J.  W.  Barlow,  1890. 
91, 2325. 

Assistant.    3.  W.  Walker.    R.,  91,  2326. 


R., 


PHTSICAL  CHARACTERISTICS. 

Description  of,  trib.  ofTenn.  R.;  town  of  Gunters- 
vUle  is  county  seat  of  Marshall  Co.,  91, 2326. 

SURVEYS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Barlow  (R.  unfav.),  91,  2326. 


AA-67 


mWASSEE  (Hiawassee)  RIVER,  TENN. 


APPROPRIATIONS. 

1876,  $10,000.00,77,91. 
10,000.00,  78,104. 

3,000.00,  79,140. 

3,000.00,80,1679. 

1,500.00,  81,1860. 

1,500.00,88,1848. 

2,500.00,  84,1660. 

2,600.00,86,1520. 

1,000.00,88,1606. 

1,500.00,90,2131. 
10,000.00,03,1742. 

4,500.00,03,1778. 
55,282.40,07,1650. 

5,000.00,  09,1714. 
10,000.00,  10,1879. 

5,000.00,  18,2256. 


1878, 
1879, 
1880, 
1881, 
1882, 
1884 


1890, 
1902, 
1905, 
1907, 
1909, 
1910, 
1912, 


Total,  126,282.40  (incl.  misc.,  $126,290.63,  18, 
2266). 

COMMERCE. 

Important,  75, 810;  79, 140, 1269. 

Description  of;  not  unimportant,  93,  2412,  2413. 
Largest  parts  of  the  C.  to  Chattanooga  from  the 
upper  Tennessee  comes  out  of  Hiwassee  E.,  95, 
2313. 

An.  C,  9,000 1.  ±;  value,  S150,000dz,  00,  3018. 

In  1902, 16,041  t.  increase  over  previous  years, 
03,  422. 

In  1907,  7,040  t.,  08,  570. 

In  1911,  3,717  t,  18,  882. 

CONTRACTS. 

1908.  Ed.  J.  Howard,  constr.  wooden  hull 
steam  tender,  $10,000,  08, 1725. 

ENGINEERS. 

Chief  of  Engineers.    R.,  75,  77;  77,  91;  78, 

104;  79,  140;  80,  186;  81,  252;  88,  245;  83,  253; 
84,  264;  85,  276;  86,  267;  87,  232;  88,  209;  89, 
244;  90,  220;  91,  280;  98,  267;  93,  301,  307;  94, 
276;  95,  313;  96,  271;  99,  410;  00,  468;  01,  469; 
08,  396;  03,  422;  04,  449,  451;  05,  460;  06,  505; 
07,  534;  08,  569;  09,  603;  10,  677;  11,  730;  18, 


Maj.  W.  McFarland,  1875.    R.,  76, 809. 

Capt.  W.  R.  King,  1877-86.  R.,  77,  598;  78, 
761;  79,  1268;  (Maj.)  80,  1678;  81,  1860;  83,  1847; 
83, 1493;  84, 1649;  85, 1764. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  R.,  86,  1519; 
87, 1754;  88, 1605;  89, 1833;  90,  2130;  91,  2259. 

Lt.  Col.  H.  M.  Robert,  1892-93.  R.,  98,  1920; 
93  2412 

Capt.  J.  Biddle,  1893-94.  R.,  93,  2381,  2412;  94, 
1795. 

Capt.  T.  A.  Bingham,  1895.    R.,  95,  2311. 


Capt.  D.  C.  Kingman,  1896-1901.  R.,  96,  2049; 
(MajT)  00,  3010,  3016;  01,  2459. 

Maj.  J.  G.  D.  Knight,  1901-03.    R.,  03, 1742. 

Capt.  W.  J.  Barden,  1903-04.    R.,  03, 1622. 

Maj.  H.  C.  Newcomer,  1904-07.  R.,  04,  2394; 
05, 1778;  06, 1638. 

1st  Lt.  W.  G.  Caples,  07,  525. 

Maj.  Wm.  W.  Harts,  1907-11.  R.,  07, 1649;  08, 
1726;  09, 1712;  10, 1878;  11,  2063. 

Maj.  C.  A.  F.  Flagler,  11,  717;  13, 867. 

Maj.  Edgar  Jadwin,  18,  867. 

Maj.  H.  Burgess,  1912-.    R.,  18,  2256. 

Assistants: 

M.  Kingsley.    R.,  75,  810. 

J.  S.  Carey,  77,  598;  78,  76L 

G.  T.Nelles.    R.,  01, 2464. 

H.  S.  Bosler.    R.,  01,2477. 

1st  Lt.  W.  G.  Caples,  06,  496;  07,  525;  08,  660. 

Capt.  Alfred  B.  Putnam,  08,  560;  09,  592. 

OBSTRUCTION. 

Obstr.  to  navigation  from  RR.  br.  without  draw, 
87, 1754. 

OPERATIONS. 

1876-77.  Rook  quarried  for  dams,  600  e.  y., 
77  91  599. 

1877-78.  Removal  of  403  o.  y.;  879  o.  y.  st. 
quarried;  2,784  c.  y.  St.  placed  in  dams;  logs  and 
bowlders  removed;  completion  of  270'  of  s.  dam,  78, 
104,  761. 

1878-79.  Removal  of  648  c.  y.  r.  and  gravel 
from  Chan.;  2,292  o.  y.  r.  quarried  and  2,104  c.  y. 
placed  in  dams;  constr.  of  174  c.  y.  riprap  and  re- 
taining walls,  79, 140, 1268. 

1879-80.  581  c.y.r.  quarried;  98  o.y.r.  blasted; 
666  c.  y.  placed  in  dams,  80, 1679. 

1880-81.  157  c.  y.  r.  blasted;  280  o.  y.  r.  quar- 
ried; 500  c.  y.  put  into  dams,  81, 1860. 

1881-88.  788  c.  y.  bowlders  removed  from  E. 
and  placed  in  dams,  88, 1847. 

1888-83.  65  o.  y.  r.,  219  0.  y.  bowlders,  aad  82 
snags  removed  from  chan.;  104  o.  y.  riprap  dam 
built,  83, 1493. 

1885-86.  64  c.  y.  removed  from  chan.;  55  snags 
and  trees  removed;  432  c.  y.  st.  quarried;  287  o.  y. 
riprap  dam  built,  86, 1520. 

1886-87.  Removal  of  snags,  gravel,  and  r., 
and  constr.  of  dams  at  Mathews  Shoal,  Canefield 
Reefs,  Bunker  Hill  Shoal,  and  Magills  Isld.,  87, 
1754. 

1889-90.  476  logs  and  snags  removed  from 
chan.,  and  955  trees  cut  from  banks,  90, 2130. 

1891-93.  65  overhanging  trees  cleared  from 
banks,  and  repairs  made  to  plant,  93, 1921. 

1898-93.  Portion  of  an  old  dam  removed,  and 
167  1.  f.  new  spur  dam  built  at  Mathews  Shoal; 
dams  strengthened  and  other  work  done  on  them 
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where  necessary;  banks  protected,  and  some  obstr. 
removed,  93, 2382. 

1903^3.  Constr.  guarterboat;  removed  obstr., 
vi«,  trees,  logs,  snags,  etc.,  03, 1622. 

1903-04.  Imp.  Chan,  by  dam  constr.;  placed, 
leveled,  and  graded  3,664  c.  y.  r.;  43  c.  y.  r.  removed, 
04,  2394. 

1906-07.  Work  on  dams  and  removing  obstr. 
at  Mathews  and  Blackbird  Shoals,  07, 1649. 

1907-08.  9,780  c.  y .  dr. ;  new  quarterboat  built, 
08, 1725. 

1908-09.  Dr.;  removing  obstr.;  dam  building, 
09, 1712. 

1909-10.  Dr.;  work  on  dikes;  clearing  chan^., 
10, 1878. 

1910-11.  Chan,  excavation;  constr.  of  3  wing 
dams  at  Blackbird,  Graves,  and  Mathews  Shoals; 
removal  of  snags,  11,  2063. 

1911-18.  150  o.  y.  gravel  and  565  c.  y.  r.  ex- 
cavated; 330  I.  f.  dams  repaired;  2  snags  removed, 
13, 2256. 

PHTSICAI.  CHABACTEBISTICS. 

Description,  76,  810;  93,  2412;  00,  3011;  01, 
2461;  2466;  shoals,  01, 2467, 2471;  drainage  area  and 
ramfaU,  01, 2467;  discharge,  93,  2366;  01,  2468. 

Mineral  resources,  76, 810,  811. 

List  of  obstr.,  76,811,812;  79,1268. 
_H.  R.  rises  mountains  of  w.  N.  C.  and  n.  Geor- 
gia, flows  nw.  and  enters  Tenn.  R.  35±  m,  above 
Chattanooga;  many  shoals,  IS,  880,  881. 


PKIVATE  (STATE)  WOBK. 

App.  by  Tenn.,  1844,  for  imps,  badly  applied, 
76,  811. 

PBOJECTS. 

By  Maj.  MoFarland,  1874,  ohan.  2'  x  40'  1.  w., 
mouth  to  Savannah,  distance  of  33  m.;  est.,  S20,000, 
76,  810,  813.  Keest.,  $30,000,  78,  762;  79,  140, 
1269.  Increased  by  Maj.  King,  1882,  to  $34,000, 
83,  1848;  in  1885,  to  $36,500,  85,  1764;  87,  1755; 
91,  2261;  93, 1920. 

Act  June  13,  1902,  an.  chan.  30"  x  116',  by  using 
spur  dikes,  training  walls,  and  submerged  sills; 
cost,  $71,125,1  03,  422. 

SUE  VETS. 

By  M.  Kingsley,  1874,  Savannah  Ford  to  a  point 
below  Benton,  Tenn.,  76,  809,  810;  77,  699. 

Ex.  by  J.  S.  Carey,  1877,  of  Mathews  Shoal  and 
Magils  Isld.,  77, 91,  598. 

Ex.,  from  its  confluence  with  the  Tenn.  to  mouth 
of  Ocoee  B.,  au.  act  July  13,  1892;  made,  1892,  by 
Lt.  Col.  Robert  (B.  lav.),  93, 2412. 

Ex.  and  sur.  to  the  mouth  of  the  Ocoee  E.  au. 
act  Mar.  3,  1899;  made,  1809-1900,  by  Maj.  King- 
man (B.  fav.),  00,  3011,  3016.  Final  Bs.,  Maj. 
Kingman,  1899  and  1900,i  01,  469,  2458. 

Pre.  ex.  au.  act  June  13,  1902.  B.,  Maj.  Knight, 
Aug.  19, 1902  (unfav.),2  04,  451;  2401. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 881. 
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LITTLE  TENNESSEE  RIVER,  TENN. 


APFBOFBIATIONS. 

1882,  $5,000,  83, 1869. 
1905,  8  1,000,06,1516. 
1907,    '  1,000,  07, 1625. 

Total,    7,000  (less  $1,489.91  trans,  to  Tennessee 
R.    above    Chattanooga,    $5,- 
S10.09,  10, 1861). 
COMMEBCE. 
Important,  76, 815. 

Insignificant,  outside  of  timber  products,  OS, 
1701. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  76,  78;  76,  87;  81, 

258;  83,  252;  83,  259;  84,  259;  86,  278;  86,  270; 
87,  232;  88,  209;  01,  469;  06,  498;  07,  527;  08, 
562;  09,  594;  10,  669. 

In  charge: 

Maj.  W.  McFarland.    B.,  76,  813;  76, 715. 

Maj.  W.  R.  King,  1881-86.  B.,  83,  1868,  1871; 
83, 1507:  84, 1659;'  86, 1769. 

Lt.  Col.  T.  W.  Bailow,  1886-88.  B.,  86, 1524;  87, 
1752;  88, 1604. 

Maj.  D.  C.  Kingman,  1901.    B.,  01,  2492,  2496. 

Maj.  H.  C.  Newcomer,  1906.    E.,  06, 1516. 

1st  Lt.  W.  G.  Caples,  07,  525. 

Maj.  W.  W.  Harts,  1907-11.  E.,  07,  1624;  08, 
1700;  09, 1691;  10, 1861. 

Assistants: 

M.  Kingsley.    E.,  76,  814;  76, 716. 

J.  H.  Mayhew.    E.,  83, 1872. 

G.  T.Nelles.    E.,  01,  2602. 

1st  Lt.  W.  G.  Caples,  06,  496;  07,  525;  OS,  560. 

Capt.  A.  B.  Putnam,  OS,  560;  09,  592. 

OBSTEUCTIONS.    (See  Physical  data.) 

Illegal  obstr.  (^ook  dumping)  removed  by  con- 
tractors for  RR.  along  banks,  08, 1700. 

OPEEATIOIVS. 

1883-83.  110  0.  y.  rs.  and  bowlders  excavated 
from  Chan.;  156  o.  y.  riprap  dam  and  11  c.  y.  em- 


bankment built;  110  snags  and  trees  removed,  83, 
1507. 

1883-84.  1,409  c.  y.  r.,  bowlders,  and  gravel, 
182  snags,  and  421  trees  removed,  and  1,380  c.  y.  f. 
placed  m  wing  dams,  84, 1660. 

1906-06.    Inspection  ol  stream  made,  06, 1516. 

1906-07.  Dam  at  Stratton  Shoals  repaired  by 
placing  45  c.  y.  st.  therein,  trees  cut,  trimmed, 
removed,  and  girdled,  and  snags  removed,  07, 1624. 

PHTSICAL  CHAEACTEEISTICS. 

General,  76,  8M;  76,  715-717;  88, 1604. 

Products  of  the  country  adjacent,  76,  815;  76, 
717. 

List  of  obstr.,  76,  816;  76,  716. 

Description  of,  01,  2492;  2502. 

Shoals,  01,  2503, 2506;  discharge,  drainage  area, 
and  rainfall,  01, 2504. 

PLAN. 

By  M.  Kingsley,  imp.  wing  dams,  excavation  of 
r.  and  gravel,  and  clearing  on  of  brush,  snags,  and 
trees;  est.,  orig.,  $45,000;  subsequently  increased 
by  Maj.  McFarland  to  $55,000,  76, 814,  817. 

PBOJECTS. 

By  Maj.  King,  1882,  Imp.,  mouth  to  the  mouth 
of  the  Tellico  R.,  about  13  m.,  by  removal  of  snags, 
logs,  bowlders,  and  similar  obstr.,  and  constr.  of 
St.  wing  dams,  securing  a  chan.  2'  x  40';  est.,  $23,724, 
83, 1868,  1869. 

Considered  inadvisable  to  further  imp.  this 
stream,  and  further  allotment  not  recom.,  09. 
1691. 

SUE  VETS. 

By  M.  Kingsley,  1874-75.    E.,  73, 814;  76,  716. 

Ex.  au.  act  Mar.  3,  1881;  made,  1882,  by  Mai. 
King,  83, 1868.  .     J'        J 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1899,  mouth  to 
slate  quarries  on  Abrams  Creek.  B.,  Maj.  King- 
man, 1899  and  1900;  est.,  $208,505,*  01,  469,  2491. 


>  H.  D.  77,  56th,  2d. 
:  H.  D.  183,  fiStb,  2d. 


3  Allotted  from  app.  for  Tenn.  R.  above  Chattanooga. 
<H.  D.66,  56th,2d. 
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AA-113     FRENCH  BROAD '  AM)  LITTLE  PIGEON  RIVERS, 

N.  C.  AND  TENN. 


Part. 

Title. 

Period. 

Appropriar 
tions. 

1870-1879 
1880-1888 
1880-1912 

^tSOjOOO 

b 

French  Broad  R  i  N.  C                 

13,000 
142,000 

c 

'l<>ftTi(ih  Brnarl  and  T*ittlB  Pigeon  Rp.j  T^enn 

Total  (13, 2253, 2254) 

185,000 

Part  (a),  AA-113    French  Broad  River,  Tenn.  and  N.  C. 


APPBOPBIATIONS. 

1876,     J10,000,  76, 140;  77, 66,  368. 

1878,  16,000,78,74,523. 

1879,  6,000,79,88,649. 

Total,  2  30,000 

COMMBBCE. 

Unimportant,  71, 63,  491;  75, 818;  76, 720. 

ENGINBEBS. 

Clilel  of  Engineers.    B.,  70,  32,  65;  71,  63; 

7S,  78;  76, 87;  77,  66;  78,  74;  79, 87. 

In  cIiaTge: 

Maj.  G.  Weitzel,  1870.    B.,  71,  491. 
'    Mai.  W.  MeFarland,  1876-77.    B.,  75,  817;  76; 
718. 

S.  T.  Abert,  U.  S.  C.  E.,  1877-81.  E.,  77,  368; 
78,  622,  526;  79,  648. 

Assistants: 

Lt.  M.  B.  Adams.    E.,  71,  491. 

E.  C.  McCalla.    E.,  75,  818;  76,  720. 

OPEEATIONS.  • 

Early  operations,  71,  492,  493. 

History  of  operations,  79,  648. 

1877-78.  Bemoval  of  snags,  etc.,  and  quarry- 
ing r.  for  wing  dams,  78,  74,  537. 

1878-79.  Dr.,  and  constr.  wing  dams,  79,  87, 
648. 


PHTSICAIi  CHABACTEBISTICS. 

Description,  71, 491;  75, 819;  76, 721;  78, 528. 

PLANS.    (See  Projects.) 

By  Lt.  Adams,  1870,  rendering  the  E.  navigable, 
Dandridge  to  mouth,  with  dams  at  various  sho^s; 
est.,  $160,000,  71,  493,  494. 

By  E.  C.  McCalla,  1875,  2i'  chan.,  Brevard  to 
Buncombe  Co.,  by  removal  of  loose  r.,  bowlders, 
etc.;  est.,  $29,687.50;  revised  by  Maj.  McParland 
to  141,610,  75, 818,  820. 

By  Maj.  McFarland,  1876,  2i'  ehan.,  Henderson 
Co.  line  to  Holston  E.,  by  wing  dams  on  upper  aad 
lower  sections  and  Is.  and  ds.  on  middle  section; 
est.,  upper  section,  $125,000;  lower  section,  $150,000, 
76, 719. 

By  S.  T.  Abert,  1878,  chan.,  Brevard  to  Asheville: 
1st,  with  French  movable  dams,  382,816.20;  2d, 
American  system  of  Is.  and  ds.,  $78,290;  3d,  wing 
dams  and  excavations,  $45,630,  78, 634,  538. 

PBOJECTS.    (See  Plans.) 

By  S.  T.  Abert,  1878,  24',  by  removing  snags  and 
constr.  groins  and  wing  dams;  est.,  $45,500,  78,  74, 
527,  538;  79,  648. 

SUB  VETS. 

By  Lt.  M.  B.  Adams,  1870,  under  direction  of 
Maj.  Weitzel.  ,B.,  71,  491. 

By  E.  C.  McCalla,  1874-75,  under  direction  of 
Maj.  McFarland.  E.,  76,  817,  818.  In  1876.  B., 
76,  718,  720. 

By  S.  T.  Abert,  1877.    B.,  78,  522,  525. 


Part  (b),  AA-1118    French  Broad  River,  N.  C. 


APPEOPEIATIONS. 

1880,  $3,000,80,793. 

1881,  5,000,81,980. 

1882,  6,000,  88, 1069. 


Total,  13,000 

ENGEVEEBS. 

Chief  of  Engineers.  B.,  80, 117;  81, 167;  82, 
163;  83,  160;  84,  162;  85,  152;  86,  147;  87,  113; 
88, 116;  91, 280;  12, 883. 

In  charge: 

S.  T.  Abert,  U.  S.  Agent,  1878-88.  B.,  80, 791; 
81,  978;  82,  1067;  83,  832;  84,  1002;  85,  997;  86, 
929;  87,  968;  88,  843. 

Lt.  Col.  J.  W.  Barlow,  1891-92.    E.,  91,  2261. 

OPEEATIONS. 

History  of  operations,  80, 791. 
1879-80.    Reef  at  Little  Buck  Shoals  removed 
by  blasting  and  dr.;  14  cribwork  wing  dams  com- 


pleted; banks  protected  by  brush  and  St.;  2  scows 
built,  80,  792. 

1880-81.  575  c.  y.  r.  blasted;  657  c.  y.  r.  re- 
moved; 2,215  c.  y.  sand  and  gravel  dr.;  170  logs, 
snags,  and  trees  removed,  81, 980. 

1881-82.  Dr.  and  removal  of  obstr.  continued; 
wing  dams  built  and  repaired,  82, 1058. 

PBOJECTS. 

By  S.  T.  Abert,  1878,  chan.  2i'  x  35',  Brevard  to 
Big  Buck  Shoals,  with  wing  dams,  dr.,  and  r.  re- 
moval; est.,  $45,600,  78,  74,  637,  538;  79,  648;  80, 
791;  87, 968;  88,  884. 

By  S.  T.  Abert,  1883,  continuing  imp..  Smiths 
Br.  to  foot  of  Long  Shoal,  by  r.,  removal  and  dr.; 
est.,  $76,000,  83,  836;  86,  998;  87,  958;  88, 844. 

SUE  VETS. 

Ex.,  1882,  82, 1058. 

Sur.  from  Smiths  Br.  to  foot  of  Long  Shoal,  1883, 
83,832. 


1  Sur.— B. July  15, 1832.   (H.D.482,55th,2<i0 


2  All  for  imp.  in  N.  C. 


rSee  pp.  14-22  fori 
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Part  (c),  AA-113 


French  Broad  and  Little  Pigeon  Bivers, 
Tenn. 


1880, 

$10,000,80,1680. 

IHSl, 

3,500,  81, 1862. 

1S82, 

6,000,83,1850. 

1884, 

3,500,84,1650. 

188fi, 

6,000,86,1521. 

1888, 

10,000,  88, 1603. 

189U, 

10,000,90,2129. 

1892, 

15,000,93,1924. 

1894, 

17,000,95,2317. 

1S9B, 

6,000,  96,  2055. 

1899, 

5,000,  99,  2302. 

1902, 

16,000,03,1739. 

1905, 

2,000,05,1774. 

1907, 

2,000,07,1646. 

19U9, 

*5, 000,  09,1710. 

1910, 

23,000,  10,1876. 

1912, 

15,000,  13;  2254. 

Total,  142, 000  (incl.  receipts  from  other  sources, 
$142,603.01,13,2254). 
COMMEBCE. 

In  1893  C.  was  increasing,  and  the  stream  was  of 
vital  importance,  especially  as  a  means  of  communi- 
cation, to  the  adjacent  country,  93, 2386.  Country 
adjacent  rich  in  minerals,  etc.,  97, 2310. 

Total  value  of  freight,  French  Broad  R.,  during 
1899,  $779,705.10,  more  than  10  times  amount 
expend,  on  R. since  imp.  begun  by  the  U.S.,  1880, 
00,  464. 

Description  of,  00, 3031. 

Traffic  above  marble  quarry  district,  extending 
only  a  few  miles  above  mouth  of  R.,  not  considered 
sufficiently  important  to  lustily  expensive  imp., 
03, 1617. 

Streams  do  not  parallel  RR.,  therefore  effect  of 
imp.  on  rates  indeterminate,  though  doubtless 
inroortant,  08, 667. 

Considerable  traffic  bet.  Dandridge  and  mouth 
of  French  Broad  R.,  13, 2253. 

In  1911, 30,224 1.,  French  Broad  R.,  12, 878. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 187;  81,  252;  83, 
246;  83,  254;  84,  254;  86,  276;  86,  268;  87,  231; 
88,  208;  89,  243;  90,  219;  91,  280,  285,  2287;  93, 
268;  93,  301,  302,  94,  276,  277;  95,  314,  315;  96, 
272,  273;  97,  352;  98,  344,  345;  99,  406;  00,  463, 
468;  01,  467;  03,  395;  03,  420;  04,  447;  05,  458; 
06,  603;  07,  531;  08,  567;  09,  601;  10,  675;  11, 
727;  13, 876. 

In  charge: 

Maj.  W.  K.  King,  1880-86.  B.,  80,  1679;  81, 
1861;  83, 1848;  83, 1494;  84, 1650;  85, 1765. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  R.,  86,  1520; 
87,  1751;  88,  1602;  89,  1831;  90,  2127;  91,  2261, 
2287. 

Lt.  Col.  H.  M.  Robert,  1892.    B.,  93, 1922. 

Capt.  J.  Biddle,  1893-94.    B.,  93,  2383;  94, 1797. 

Capt.  T.  A.  Bingham,  1895.    B.,  95,  2313. 

Capt.  D.  C.  Kingman,  1896-1901.  E.,  96,  2061; 
97,  2308,  2310;  (Maj.)  98, 1937;  99,  2300;  00,  2944, 
3018. 

Maj.  J.  G.  D.  Knight,  1901-03.  B.,  01,  2462;  03, 
1739. 

Capt.  W.  J.  Barden,  1903-04.    E.,  03, 1616. 

Maj.  H.  C.  Newcomer,  1904-07.  B.,  04,  2389; 
05, 1774;  06, 1535. 

1st  Lt.  W.  G.  Caples,07,  625. 

Mai.  W.  W.  Harts,  1907-11.  B.,  07,  1645;  08, 
1721;  09, 1709:  10, 1875;  11,  2069. 

Maj.  C.  A.  F.  Flagler,  11,  717;  13,  867. 

Maj.  Edrar  Jadwin,  13, 867. 

Maj.  H.  Burgess,  1912.    E.,  18, 2262. 

R.  E.  Thacher.    B.,  96, 2056;  98, 1941. 

G.T.Nelles.    B.,  00,3025. 

J.E.Hall.    E.,  00,  3052. 

1st  Lt.  W.  G.  Caples,  06,  496;  07, 526;  08,  560. 

Capt.  A.  B.  Putnam,  08,  560;  09,  693. 


OFEBATIONS. 

1880-81.  620  c.  y.  gravel  dr.,  957  c.  y.  r.  quar- 
ried, 300  c.  y.  earth  embankment  and  575  1. 1.  crib 
dams  built,  and  1,250 1.  f.  old  (State)  dams  repaired, 
81, 1861. 

1881-83.  5,282  c.  y.  r.  put  into  25  dams;  bowl- 
ders and  gravel  removed  from  chan,,  88, 1849. 

1883-83.  1,386  c.  y.  St.  quarried;  3,871  c.  y. 
riprap  dams  built;  bowlders,  snags,  and  trees  re- 
moved from  chan.,  83, 1494. 

1883-84.  No  operationsfor  lack  of  funds,  84, 
1650. 

1884-85.  164  c.  y.  r.  blasted;  569  o.  y.  gravel 
and  374  bowlders  excavated;  795  c.  y.  r.  quarried 
and  468  c.  y.  r.  placed  in  dams,  85, 1765. 

1885-86.  Riprap  dam  at  Sewee  Shoals  com- 
pleted, 86, 1521. 

1886-87.  Repair  to  dams  at  Fains  Isld.,  87, 
1761. 

1887-88.  37  snags,  112  o.  y.  solid  and  loose  r., 
and  650  o.  y.  earth  removed  from  chan.;  1,726  o.  j. 
riprap  quarried,  and  1,072  c.  y.  riprap  placed  m 
spur  dams;  work  done  by  hired  labor,  88, 1602. 

1888-89.  40  snags  and  1,977  o.  y.  r.  and  gravel 
removed  from  chan.;  1,734  c.  y.  riprap  placed  in 
dams,  89, 1832. 

1889-90.  1,433  c.  y.  r.  and  gravel  excavated, 
240  trees  out  from  banks,  104 1.  f.  of  cofferdam  built, 
240  c.  y.  riprap  quarried,  and  1,623  c.  y.  of  same 
buUt  into  dams,  90, 2129. 

1890-91.  196  c.  y.  loose  r.  removed  from  chan. 
at  Bryants  Shoals,  496  c.  y.  st.  qiiarried,  and  195 
c.  y.  of  riprap  dam  built,  91,  2263. 

1891-93.  6,000  c.  y.  st.  used  in  oonstr.  of  3,492 
1.  f.  of  wing  dams,  93, 1924. 

1893-93.  Bank  revetted  with  St.,  spur  dam 
raised,  some  obstr.  removed,  dams  strengthened, 
and  small,  light-draft  SS.  built,  93, 2385. 

1893-94.  1,803  c.  y.  old  dams  repaired  and 
extended,  1,390  e.  y.  riprap  dams  built,  and  some 
obstr.  removed  at  Hanging  Rock  Shoals  and  other 
points,  94, 1799. 

Little  Pigeon  R.:  Some  obstr.  removed,  and 
nearly  1,000  c.  y.  dams  built  and  extended,  94, 
1800. 

1894U95.  Work  at  Hanging  Rock  Shoals  con- 
tinued, and  begun  at  Zimmermans  Ford;  fleet 
repaired,  95, 2315. 

1895-96.  2,642  c.  y.  riprap  dam  built  in  re- 
pairs, etc.,  r,  and  other  material  excavated,  some 
obstr.  removed,  banks  riprapped,  and  crib  constr. 
at  Hanging  Rock  and  Fains  Isld.  Shoals,  96,  2053. 

Little  Pigeon  R.:  363  c.  y.  St.  placed  in  dams, 
and  360  c.  y.  excavated  from  chan.,  96,  2055. 

1897-98.  About  5,000  o.  y.  dr.  and  placed  in 
repairs  to  dams,  training  walls,  etc.,  at  Hanging 
Rock  Shoals  and  other  points,  98, 1939. 

Little  Pigeon  R.:  Nearly  600  c.  y.  dr.  at  the 
mouth,  and  some  of  it  used  tor  riprapping,  etc.,  98, 
1940. 

1903-03.  Quarterboat  and  4  r.  barges  built  by 
hired  labor;  dams  constr.  at  Pennyroyal  and  Red 
Bank  (Seven  Isld.)  Shoals  with  riprap  from  quar- 
ries opened  near  each;  ^uges  established  and 
timber  cut  for  rehiring  cribs;  surs.  made  of  chan. 
at  Tuckahoe  and  R'ed  Bank,  03, 1616-17. 

1903-04.  At  Red  Bank  Shoals,  3,778  1.  t.  rip- 
rap dams  built,  old  crib  bank  protection  repaired 
and  290  1.  f.  new  crib  built;  at  Hanging  Rock 
Shoals,  dams  restored  and  chan.  dr.;  at  Campbells 
Shoals  Dam,  800'  1.  constr.,  04,  2389-90. 

1904-05.    Minftr  repairs  to  plant,  05, 1774. 

1906-07.  Minor  repairs  to  works  at  Fains 
Shoals,  Red  Bank  Shoals,  and  Wesley  Chute,  07, 
1646. 

1907-08.  Snags,  bowlders,  and  other  obstr. 
removed  from  chan.  at  various  places;  dike  at 
Zimmermans  Ford  repaired,  08, 1721. 

1908-09.  Preparation  of  floating  plant  for 
work  in  coming  season,  09, 1710. 

1909-10.  Chan,  excavation  and  repair  of  dikes 
at  6  localities  below  Dandridge,  10, 1876. 


^Allotment. 


1  See  Projects. 
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1910-11.  Chan,  excavation  and  repair  of 
dikes  bet.  head  of  Hanging  Kook  Shoals  and  foot 
of  Wild  Bull  Shoals,  and  at  Old  Mill  Shoals;  gaso- 
line towboat  Ntota  built,  11, 2059. 

1911-18.  22,400  0.  y.  dr.  and  dikes  and  spur 
dams  built  at  Seven  Isld.  Shoals,  18, 2252. 

PHYSICAL,  CHARACTERISTICS. 

Description  of.  Little  Pigeon  R.,  91,  2287;  94, 
1800;  99,  2301;  00,  2947. 

Description  of,  French  Broad  R.,  99,  2300;  00, 
3019. 

Ice,  etc.,  damaging  works,  95, 2316. 

At  Fains  Isld.,  sur.  made,  1895-96,  disclosed  2i' 
where  IJ'  existed  before,  96,  2053. 

The  great  slope  of  the  Little  Pigeon  R.  subjects 
it  to  sudden  and  violent  freshets  that  bring  down 
coarse  gravel  and  bowlders,  tending  to  re-form  the 
2  obstr.  bars,  00,  465. 

The  area  drained  by  the  French  Broad  R.  about 
S,6a0sq.m.,  00, 3022. 

Description  of;  shoals,  soundings,  and  discharge 
observations,  00, 3027,  3038,  3052,  3053. 

Description  of,  18, 877-78. 

French  Broad  E.  one  of  the  largest  tributaries  of 
the  Tennessee.  Rises  in  N.  C,  flows  nw.,'  to  unite 
with  Holstou  E.  in  Tenn.  about  4.5  m.  above 
Knoxville,  to  form  Term.  E.  Leadvale  head  of 
navigation  in  Tenn.  Little  Pigeon  R.  composed 
of  2  forks  (e.  and  s.)  at  Sevierville,  Term.;  flows  n. 
tor  S  m.,  to  empty  into  French  Broad  R.  29  m. 
above  its  mouth;  is  navigable  only  about  2  m. 
above  mouth,  13, 877. 

SS.  rarely  go  above  Dandridge,  46.5  m.  above 
mouth  of  F.  B.  R.,  18, 878. 


PROJECTS. 

By  Lt.  Adams,  1870,  Chan.  2\'  d.  at  ordinary  1.  w. 
from  Leadvale  to  mouth,  90  m.,  with  wing  dams, 
and  by  removing  snags  and  obstr.;  est.,  tl50,000, 
71,  493,  494;  80,  187,  1680;  86, 1520;  91,  2263. 

Act  1892  allotted  $1,000  lor  removal  of  bar  in 
Little  Pigeon  R.  near  the  mouth,  93,  2385;  94, 
1800.    Act  1894  allotted  $1,000,  95,  2317. 

Act  Mar.  3,  1899,  made  provision,  from  app.  for 
Tennessee  R.  bet.  Chattanooga  and  Riverton,  for 
a  sur.  of  French  Broad  R.,  Leadvale  to  its  mouth; 
$3,600  allotted,  99,  2301. 

Of  the  $5,000  app.  act  Mar.  3,  1899,  for  French 
Broad  E.,  $2,000  allotted,  to  be  used  in  coimection 
with  allotments  from  the  app.  for  Clinch  R.,  and 
Tennessee  R.  above  Chattanooga,  lor  the  purchase 
of  a  dr.  with  dump  scows,  99,  2301. 

Maj.  Kingman  est.,  1900,  $278,052.50  to  imp. 
French  Broad  and  Little  Pigeon  Rs.,  00, 3019. 

Maj.  Harts  recom.,  1908,  biennial  app.  of  $10,000 
for  mainten.  of  navigable  waterway,  08, 1721. 


STOBVETS. 

Ex.  Little  Pigeon  R.  au.  act  Sept.  19, 1890;  made, 
1891,  by  Lt.  Col.  Barlow  [R.  unfav.),  91,  2288. 

Fains  Isld.    (See  Physical  characteristics.) 

Sur.  of  French  Broad  E..  in  Tennessee,  au.  act 
Mar.  3,  1899;  made,  1900,  by  Maj.  Kingman  (K. 
lav.),  00, 3019. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  of  French 
Broad  E.  (R.  to  come),  18,  883. 

Cong,  docs.,  etc.,  relating  to  exs.,  survs.,  plans, 
etc.,  13,  877. 


AA-113 


HOLSTON  RIVER,  TENN.  AND  VA. 


APPROPRIATIONS. 

1902,     $5,000.00,03,1743. 
1907,        1,017.17,07,1651. 

Total,    6,017.17 

COMMERCE. 

Description  of,  00,  3065. 

No  regular  upstream  navigation,  occasionally  a 
small  SS.  runs  up  30  to  60  m.  from  mouth;  1906, 
19,800  ±  t.  logs  rafted,  07,  535. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80, 190;  81,  258;  85, 
279;  87,  236;  99,  410;  00,  469;  01,  469;  03,  397; 
03,  423;  04,  450;  06,  461;  06,  506;  07,  536;  08, 
570;  09,  605;  10,  679;  11, 732. 

In  cbarge: 

Maj.  W.  R.  King.    R.,  81, 1878;  85, 1773. 

Lt.  Col.  J.  W.  Barlow.    R.,  87, 1772. 

Maj.  D.  C.  Kingman,  1900-1901.  R.,  00,  3058, 
3063;  01,  2518. 

Maj.  J.  G.  D.  Knight,  1901-03.    R.,  03, 1743. 

Capt.  W.  J.  Harden,  1903-04.    B.,  03, 1624. 

Maj.  H.  C.  Newcomer,  1904-07.  B.,  04,  2396; 
05, 1779;  06, 1539. 

1st  Lt.  W.  G.  Caples,  07,  525. 

Maj.  W.  W.  Harts,  1907-10.  B.,  07,  1651;  08, 
1726;  09, 1714;  10, 1880. 

Assistants: 

W.  G.  Sanborn.    E.,  81, 1880. 

C.  A.  Locke.    R.,  87, 1773. 

G.  T.Nelles.    R.,  01,  2524. 

H.  S.  Bosler.    R.,  01,  2530.   . 

1st  Lt.  W.  G.  Caples,  06,  496;  07,  525;  08,  560. 

Capt.  A.  B.  Putnam,  08,  660;  09, 593. 

OBSTRUCTIONS. 

Fishtrap  dams,  01,  2638. 
Bridges,  01,  2641. 

OPERATIONS. 

1903-03.  Removing  snags,  etc.,  and  3  flat- 
boats  and  2  batteaux  built,  03, 1624. 


1906-07.  Dam  repaired  at  Cloud  Shoals;  226 
c.  y.  quarried  st.  and  St.  taken  from  R.  bed  placed 
on  dams;  trees  cut  and  trimmed,  07, 1661. 

1907-08.  352  snags,  trees,  and  other  obstr.  re- 
moved; 162  e.  y.  r.  blasted  and  removed,  08, 1727. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 1880;  87, 1774;  00,  3060;  01, 
2526,  2535. 

Rainfall  and  discharge,  00,  3062,  3064;  01,  2526, 
2534. 

E.  formed  by  junction  of  its  n.  and  s.  forks  at 
Kingsport,  Term.;  flows  thence  142  m.  in  sw.  di- 
rection and  unites  with  French  Broad  R.  4.5  m. 
above  Knoxville  to  form  Tennessee  R.,  07^535. 

PLANS. 

By  Maj.  King,  1881,  chan.  IJ'  x  60'-80'  extreme 
I.  w.,  for  171  m.,  Saltville  to  North  Fork  Junction, 
by  r.  excavation,  wing-dam  constr.,  and  removal 
of  trees  and  snags;  est.,  $242,913,  81, 1879, 1883, 1885. 

By  Lt.  Col.  Barlow,  chan.  20"  x  100'  d.  at !.  w., 
Forks  to  Knoxville,  distance  of  164  m.,  by  removal 
of  obstr.  and  contraction  of  chan.  by  wing  dams; 
est.,  $347,000,  87, 1773. 

PROJECTS. 

Act  1902  au.  removal  of  obstr.  and  overhanging 
trees,  etc.,2  08,  397. 

SURVEYS. 

Sur.  about  1832.    (H.  D.  482,  65th,  2d.) 

Au.  act  June  14,  1880;  made,  1880,  by  Maj.  King, 
81, 1878. 

Sur.  about  1881  (est.,  $322,913).  (H.  D.  482,  56th, 
2dJ 

Ex.  au.  act  Aug.  5,  1886;  made  by  Lt.  Col.  Bar- 
low, 87, 1772. 

Ex.  and  sur.,  Holston  R.,  mouth  to  Kingsport, 
Tenn.,  au.  act  Mar.  3, 1899.  Pre.  R.,  1899,  by  Maj. 
Kingman,  00,  3069.  Final  R.  by  Maj.  Kingman, 
Nov.  30,  1900;  est.,  $5,000  for  imp.  by  removal  of 
obstr.;  also  plan  and  est.  for  extensive  imp.;  cost, 
$778,260;  of  opinion  that  E.  not  worthy  of  such 
large  expend.,2  01,  469,  2518. 


1  Sur.— B.  July  15, 1832;  est.  (inol.  Teimessee  E.),  $58,161.27.    (H.  D.  482,  55th,  3d.) 
a  H.  D.  218, 56tli,  2d.  '         .       .- 


r  See  pp.  14-22  foi-l 
Lezplanatlons,  etcj 
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AA-133  NOLICHUCKY  RIVER,  TENN.' 

AA-146  RICHLAND  RIVER  (Creek),  TENN. 


COMMEKCE. 

Unimportant,  00, 3075. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  99,  410;  00, « 
671. 


i9;  08, 


In  cbarge: 

Mai.  D.  C.  Kingman,  1899-1900.    B.,  00,  3074. 

Maj.  W.  W.  Harts,  08,  660. 


PHTSICAl  CHABACTEBISTICS. 

Description  of,  00,  3076. 
Discharge,  00,  3076. 

SUBVETS. 

Ex.,  mouth  to  Dayton,  au.  act  Mar.  3,  1899; 
made,  1899,  by  Maj.  Kingman  (B.  unfav.),  00, 
3075. 

Pre.  ex.  au.  act  Mar.  2, 1907.  B.  by  Maj.  Harts, 
Aug.  20, 19072  (unfav.),  08,  571. 


AA-157 


CLINCH  RIVER,  TENN.  AND  VA. 


APPBOPBIATIONS. 

1880,  $10, 000. 00,  80, 1680. 

3,000.00,  81,1864. 

3,000.00,88,1861. 

5,000.00,  84,1651. 

6,000.00,  86,1522. 

5,000.00,88,1609. 

4,000.00,  90,2132. 

4,000.00,98,1927. 

2,500.00,96,2320. 

8,500.00,99,2305. 

*3,0fl0.00,  08, 1741. 

*1,600.00,  06,  1776. 

*325. 43,  07, 1648. 

*7,000.00,  10,1878. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1899, 
1902, 
1905, 
1907, 
1910, 


Total,    61,825.43  (incl.  sales,  $61,826.53,   18, 
2256). 
COMMEBCE. 

Value  ot  farm  products  expori»d,  $2,000,000,  76, 
741,  745. 

In  1893  about  78%  of  the  logs  reaching  Chatta- 
nooga came  by  this  R.  and  its  tributaries,  93, 2388. 

Business  on  the  B.  done  at  highjor  intermediate 
stages,  98, 1944. 

1898,  160,000  t.,  00,  3067;  1911,  23,897  t.,  18,  880. 

SS.  trafSc  small,  occasional  trips  on  h.  w.  to 
Harriman  on  Emory  E.  (4|  m.  on  Clinch  R.)  made 
by  one  SS.;  rafting  principal  traffic,  09, 1711. 

Effect  ol  U.S.  imp.  on  C.  unknown,  18, 880. 

ENGINEEBS. 

Chlel  of  Engineers.  B.,  76,  87;  80,  187,  190 
81,  253,  258;  83,  246;  83,  254;  84,  255;  85,  277; 
86,  268;  87,  233;  88,  209;  89,  244;  90,  220;  91. 
281;  93,  303;  94,  277;  96,  316;  96,  273;  97,  353 
98,  346;  99,  408;  00,  465,  469;  01,  468,  469,  2642: 
02,  396;  03,  421;  04,  449;  06,  469;  06,  504;  07, 
633;  08,  568;  09,  602;  10,  676;  11,  729;  18,  879. 

In  charge: 

Maj.  W.  McParland,  1876,  .76,  87.  B.,  76,  741, 
745. 

Maj.  W.  R.  King,  1880-86.  B.,  80,  1680;  81, 
1862, 1864;  88, 1850;  83,  1495;  84, 1651;  86,  1766. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  B.,  86,  1521; 
87, 1756;  88, 1606;  89, 1835;  90,  2131;  91,  2264. 

Lt.  Col.  H.  M.  Robert,  1892.    B.,  98, 1925. 

Capt.  J.  Biddle,  1893-94.    B.,  93,  2387;  94, 1801. 

Capt.  T.  A.  Bingham,  1895.    B.,  96,  2318. 

Capt.  D.  C.  Kingman,  1896-1901.  B.,  96,  2058; 
97,  2311;  (Maj.)  98,  1943;  99,  2303;  00,  2948,  3066. 

Maj.  J.  G.  D.  Knight,  1901-03.  B.,  01, 2455;  08, 
1741. 

Capt.  W.  J.  Barden,  1903-04.    B.,  03, 1619. 

Maj.  H.  C.  Newcomer,  1904-07.  B.,  04,  2392; 
06, 1776;  06, 1637. 

1st  Lt.  W.  G.  Caples,  07,  625. 

Maj.  W.  W.  Harts,  1907-11.  B.,  07,  1647;  08, 
1723;  09, 1711;  10, 1877;  11,  2061. 

Mai.  C.  A.  F.  Flagler,  11,  717;  18, 867. 

Maj.  Edgar  Jadwm,  18,  867. 

Maj.  H.  Burgess,  1912-.    B.,  18,  2255. 

Assistants: 

W.  M.  Gordon.    B.,  76,  742. 

E.  C.  Tollinger.    B.,  81, 1865. 


E.  K.  Nelles.    E.,  98, 1946. 

6.  T.  Nelles.    B.,  01,  2551. 

1st  Lt.  W.  G.  Caples,  06,  496;  07,  625;  08,  560. 

Capt.  A.  B.  Putnam,  08,  660;  09,  593. 

LEGISLATION. 

State  of  Tennessee  in  reference  to  "fish  traps"  in 
the  Clinch  R.,  88, 1608. 

OBSTBUCTIONS. 

Fish  traps,  dams,  complaints  of,  04,  2392. 

OPEBATIONS. 

1880-81.  549  c.  y.  r.  excavated;  140  o.  y.  r. 
placed  in  wing  dams,  and  248  snags  and  trees  re- 
moved, 81, 1863. 

1881-88.  2,656  0.  y.  r.  removed;  1,6S6  c.  y. 
dam  built,  and  686  snags  removed,  88, 1860. 

1888-83.  1,816  c.  y.  r.  removed;  1,624  c.  y. 
gravel  excavated;  1,526  c.  y.  earth  embankment, 
,  and  4,666  c.  y.  of  riprap  dam  built,  83, 1496. 

1883-84.  95  c.  y.  r.  and  700  c.  y.  gravel  re- 
moved; 106  c.  y.  St.  put  in  dams,  84, 1651. 

1884-86.  11,476  c.  y.  r.,  sand,  and  gravel  ex- 
cavated; 398  1.  I.  timber  cribs  and  3,812  c.  y.  St. 
dams  constr.;  233  trees  and  snags  removed,  85, 
VIS!. 

1887-88.  540  c.  y.  r.  and  gravel  excavated; 
715  0.  y.  riprap  quarried;  1,309  c.  y.  of  dam  and  30 
1.  f.  of  oribworl  built,  88, 1607. 

1888-89.  224  c.  y.  r.  excavated;  1,160  c.  y.  rip- 
rap quarried;  889  c.  y.  riprap  dam  built,  89,  1836. 

1889-90.  80  1.  f.  of  crib  dam  built;  628  c.  y.  st. 
placed  in  dams,  and  28  overhanging  trees  cut,  90, 
2132. 

1890-91.  Eemoval  of  obstr.  aad  dam  constr. 
continued,  91,  2266. 

1891-98.  644  c.  y.  r.  excavated,  and  875  e.  y.  r. 
used  in  constr.  of  wing  dams  at  Llewellyn  and 
Youngs  Isld.  Shoals,  98, 1926. 

1893-94.  About  60  c.  y.  loose  r.  removed  from 
Chan,  and  placed  on  riprap  dam,  94, 1803. 

1897-98.  6,547  c.  y.  r.  blasted;  4,602  c.  y.  gravel 
and  other  material  removed;  nearly  1,000  obstr. 
removed,  98, 1946. 

1898-99.  About  1,600  obstr.  removed  from  E., 
99  409. 

1899-00.  About  4,000  c.  y.  of  bowlders  and 
ledges  excavated;  1,600  c.  y.  dams  built;  392  e.  y. 
bank  riprapped,  and  1,220  snags  and  other  obstr. 
removed  from  E.,  00,  2951. 

1903-03.  Chan,  cleared  of  snags,  logs,  bowl- 
ders, and  other  obstr.  from  mouth  ot  Guests  E.  to 
mouth  of  Clinch  R.,  and  riprap  and  crib  dams 
built  at  12  localities,  03, 1619-20. 

1906-06.  60  c.  y.  r.  removed  from  chan.  and 
183  c.  y.  r.  used  in  repairing  dams,  06, 1537. 

1907-08.  618  snags  and  trees  and  105  c.  y. 
loose  material  removed;  66  c.  y.  r.  blasted  and  138 
0.  y.  r.  placed  in  dikes,  08, 1723i 

1910-11.  ^  Flatboat,  supply  house,  magazine, 
and  blacksmith  shop  constr.,  and  progress  made  in 
constr.  of  a  tripod  dam,  11, 2062. 

1911-18.  Work  on  dike  constr.  and  r.  excava- 
tion in  progress,  and  about  80%  completed;  details 
given,  18, 2265. 


♦Allotment.  •  Ex.,  B,  (unfav.),  July  16, 1832  (H.D. 482,  66th,  2d).  a  H.  D.  223,  60th,  1st. 
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PHYSICAL  CHABACTEBISTICS. 

Description  of,  76,  741,  742,  743;  88,  1606;  00, 
3066;  01,  2552;  drainage  area  and  rainfall;  93,  2366; 

00,  3066;  01, 2654;  11,  729,  2061,  2062. 
Obstr.,  76, 743. 

Detailed  description  of  the  location  and  nature  of 
tlie  obstr.  removed  in  1897-98,  98, 1947. 
Table  showing  discharge  observations,  00,  3066; 

01,  2554. 

S.  rises  in  Va.,  flows  sw.  and  into  Tenn.  E.  104 
m.  above  Chattanooga.  Aver,  slope  below  Clinton, 
1.3  per  m.  193  m.  of  E.  in  Tenn.;  la,  879. 

PLANS.    (See  Projects.) 

By  Maj.  MoFarland,  1876,  h.-w.  chan.  from  3'  to 
4'  d.  with  wing  dams,  and  by  removing  obstr.; 
est.,  S44,025,  76,  742,  744.  Slack-water  navigation 
possible,  but  the  interests  of  C.  would  not  justify 

6XTD6T1^6    7fi    747  ^ 

By  Maj.  Time,  1881,  Nashs  I'ord  to  Haynes,  with 
wing  dams  and  by  removing  obstr.;  est.,  $24,510, 
81, 1867. 

PRIVATE     (STATE     AND     COBPOKATE) 
WOBK. 

Tennessee  expend.,  1845,  $10,000  removing  obstr. 
bet.  State  line  and  mouth  of  B.;  work  nnsatis- 
faotory,  76, 743. 

Clinch  Eiver  Improvement  Co.  expend.  $1,000, 
1872,  with  good  results,  76,  743. 

PBOJECTS.    (See  Plans.) 

By  Maj.  McFarland,  1876,  h.-w.  chan.  IJ'  to  2', 
mouth  to  Haynes  (or  Walkers)  Ferry,  145  m.,  with 
wing  dams,  and  by  removing  obstr.  for  230  m.; 
est.,  $26,400,  76,  741;  80, 1680. 

After  expend,  of  $21,000,  est.  increased  by  Maj. 
King,  1885,  to  $50,000,  85, 1767;  87, 1755, 1757;  91, 
2265.    - 

By  Capt.  Kingman,  1896-97,  emend,  available 
funds  to  remove  obstr.,  Osborne,  head  of  naviga- 
tion, to  mouth,  97, 2313. 


Act  Mar.  3,  1899,  provided  that  as  much  of  the 
app.  for  imp.  Tennessee  E.  bet.  Chattanooga  and 
Eiverton  as  might  be  necessary  could  be  used  for 
sur..  Clinch  E.;  $4,800  allotted  for  sur.  Clinch  E. 
from  Haynes  (Walkers)  Ferry  to  mouth,  99,  2304. 

$3,000  allotted  from  app.  1899  to  remove  obstr.  to 
lengthen  navigation  season,  99,  2305;  $3,000  ap- 
plied, together  with  other  ^lotments  from  certain 
app.,  to  constr.  light-draft  dipper  dr.,  for  use  on 
the  upper  Tennessee  E.,  the  Clinch,  and  certain 
other  tributaries,  00, 2950. 

Maj.  Harts  recom.,  1908,  that  app.  be  suspended 
until  radical  form  of  imp.,  other  than  mainten.,  be 
adopted,  08, 1724. 

Act  June  25,  1910,  au.  expend,  not  exceeding 
$2,000,  in  Va.,1 10,  676. 

Maj.  Harts  proposed  that  $2,000  apportioned  to 
Va.  section  be  available  for  expend,  m  Tenn.;  no 
further  app.  desirable,  11, 2062. 


StJBVEYS. 

Ex.,  mouth  of  Indian  to  junction  of  Clinch  and 
Powells  Es.,  76,  87,  745. 

By  W.  M.  Gordon,  below  Emory  E.,  76, 87,745. 

Au.  act  June  14, 1880;  made,  1881,  by  Maj.  King, 
81, 1864. 

Sur.  au.  act  Mar.  3,  1S9d;  made,  1899,  by  Maj. 
Kingman  (pre.  B.  fav.),  00, 3066. 

Au.  act  Mar.  3,  1899;  made  by  Maj.  Kingman, 
1900;  est.,  $1,460,000,1 01,  469,  2542-2596. 

E.  by  BEEH.,  Nov.  16,  1908,  req.  by  B.  and  H. 
Com.  reviewing  Maj.  Kingman's  B.  of  1901.  It 
would  cost  over  $1,500,000  to  secure  a  4'  navigation 
by  slack  water,  and  in  the  opinion  of  the  board  it 
would  be  inadvisable  to  undertake  this  large  ex- 


Ex.,  1910,  to  see  where  funds  could  be  applied 
to  advantage,  11, 2061. 

Minor  sin.,  Clinton  Isld.  Shoals,  11,  2062. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 879. 


AA-169 


POWELLS  RIVER,  TENN.  AND  VA. 


COMMERCE. 

Important,  76,  737,  740,  741. 
Losses  occasioned  by  insufficient  chan.  ways,  81, 
1887. 
Description  of,  00, 3068. 

ENGINEEBS. 

Chief  ot  Engineers.    B.,  76,  87;  80,  190;  81, 
258;  99,  410;  00,  469. 

In  charge: 

Maj.  W.  McFarland,  1876.    E.,  76,  736. 

Maj.  W.  E.  King.    B.,  81, 1886. 

Maj.  D.  C.  Kingman,  1899-1900.    B.,  00,  3067. 

Assistants: 

W.  M.  Gordon.    B.,  76, 737. 
W.  G.  Sanborn.    B.,  81, 1887. 
G.T.  Nelles.    E.,  00,  3071. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  76,  736,  737,  738;  00,  3069. 
Scarcity  of  water,  76,  737. 
List  of  obstr.,  76,  738,  739;  81, 1887. 
Difference  of  level  more  than  500'  in  130  m.  bet. 
mouth  and  Shavers  Ford,  00,  3071. 
Discharge,  00,  3069,  3072. 

PLANS.    (See  Projects.) 

By    Maj.    McFarland,    1870,    removing    obstr., 
building  wing  dams,  and  procuring  h.-w.  chan. 


3i'  to  4';  est.,  $25,000,  76,  737,  739,  740.    Slack- 
water  navigation  Impossible,  76,  746. 

By  Maj.  King,  1881,  imp.  Powell  E.  by  dr.,  r. 
removal,  and  removal  of  snags  and  dnlt,  and 
constr.  of  4,000  d  y.  of  wing  dams;  est.,  $35,680, 
81, 1887. 

PBIVATE  (STATE  AND  COUNTY)  WOBK. 
1845.  Tenn.  expend.  $7,000  removing  obstr. 
and  building  wing  dams,  76,  738.  Tenn.  expend. 
$7,000  and  Xftlon  Co.  Zinc  Co.  about  $2,000  for  unp., 
00, 3069. 

PBOJECTS.    (See  Plans.) 

Maj.  Kingman  est.,  1899,  imp.  could  be  made  at 
the  cost  of  a  sur.,  00, 3070. 

StJBVEYS. 

Ex.  by  W.  M.  Gordon,  1876,  from  Three  Forks  to 
mouth  of  Clinch  E.,  76, 87,  736. 

Au.  act  June  14, 1880;  made,  1881,  by  Maj.  King, 
81, 1886. 

Ex.  and  sur.,  mouth  to  Kyles  Ford,  au.  act  Mar. 
3, 1899.  As  there  is  no  such  place  as  Kyles  Ford  on 
Powells  E.,  ex.  (sur.  could  serve  no  useful  pur- 
pose) made,  1899,  by  Maj.  Kingman,  from  Shavers 
Ford,  Va.,  to  junction  of  Powells  E.  with  Clinch 
E.,  Tenn.  (B.  fav.  only  to  snag  removal;  see  Proj- 
ects), 00, 3067. 


AA-173 


COMMEBCE. 


EMORY  RIVER,  TENN.  AND  VA. 


Important,  76,  745,  746. 

Description  of.  Small,  but  U.  S.  imp.  would 
probably  open  up  the  adjacent  rich  country,  93, 
2414;  97,  2317. 


ENGINEEBS. 

Chief  ot  Engineers.    B^  76,  87;  93,  308;  97, 
354. 

In  charge: 

Maj.  W.  McFarland,  76, 87.    E.,  76,  745. 


1 H.  D.  75,  56th,  2d. 


2  E.  and  H.  Com.  19,  61st,  2d. 


[See pp.  14-22  toil 
Lexplanatlons,  etc.J 
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Lt.  Col.  H.  M.  Robert,  1892.    B.,  93, 2413. 
Capt.  J.  Biddle,  1893.    R.,  93, 2413. 
Capt.  D.  C.  Kingman,  1897.    B.,  97, 2316. 

Assistants: 

W.  M.  Gordon.    B.,  76,  745. 

Lt.  J.  Biddle.    B.,  93,  2415. 

PHYSICAL,  CHABACTEEISTICS. 

Description  of,  76, 745,  746;  97, 2317. 

Wholly  in  Tennessee;  enters  Clinch  E.  about  4 
m.  aboye  where  the  Clinch  enters  Tennessee  K., 
97, 2317. 

PLANS.   (See  Projects.) 

Of  Maj.  MacFarland,  1876,  800'  of  wing  dams  and 
removing  obstr.;  est.,  117,625;  not  recom.,  76,  745, 


746.    Slack-water    navigation    reported    imprac- 
ticable, 76,  746. 

PEOJECTS.    (SeePlans.) 

Lt.  Col.  Robert  est.,  1892, 1600  for  a  sur.,  93, 2414. 

Capt.  Kingman  est.,  1897,  $260,000  for  lock  and 
dam  to  procure  l.-w.  navigation  to  Harriroan,  97, 
2316. 

SUBVEXS. 

Ex.  above  its  mouth  by  W.  M.  Gordon,  76,  87, 
745. 

Ex.,  mouth  to  Harriman,  au.  act  July  13,  1892; 
made,  1892,  by  Lt.  Col.  Robert  (E.  fav.),  93,  2413. 
Sur.  of  the  same  part  au.  act  June  3,  1896;  made, 
1897,  by  Capt.  Kingman  (see  Projects),  97,  2316. 


AA-191 


SEQUATCBDffi  RIVER,  TENN. 


COMMEECE. 

Description  of;  country  very  rich,  93,  2410. 

ENGINEEES. 

Chief  of  Engineers.    B.,  93, 307. 

In  charge: 

Lt.  Col.  H.  M.  Robert,  1892-93.    E.,  93,  2408. 

Capt.  J.  Biddle,  1893.    B.,  93,  2408. 


PHYSICAL  CHABACTEEISTICS. 

Description  of;  part  of  R.  has  fall  that  would 
require  14  locks  and  dams  to  make  it  navigable,  93, 
2410. 

SUEVEY. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Lt.  Col. 
Robert  (B.  unfav.),  93, 2408. 


AA-309 


ELK  RIVER,  ALA.  AND  TENIV. 


APPBOPBIATION. 

1899,  $4,000,  99,  2307. 
COMMEECE. 

Description  of  (small),  01,  469. 
ENGINEEES. 

Chief  of  Engineers.  E.,  85,  279;  99,  409,  410; 
00, 467,  469;  01,  469;  04,  451,  2397;  08, 572. 

Boards.    BERH.    B.,  04,  2400. 

In  charge: 

Maj.  W.  R.  King.    E.,  85, 1771. 
Maj.  D.  C.  Kingman,  1899-1901.    E.,  99,  2306, 
2308;  00,  2952,  3077. 
Maj.  J.  G.  D.  Knight,  1901.    B.,  01,  2457. 
Maj.  H.  C.  Newcomer,  1904.    E.,  04, 2357. 
Maj.  W.  W.  Harts,  08,  560. 

Assistants: 

E.  R.Nelles.    B.,  00,2954. 

J.E.Hall.    B.,  00,  3081. 

OBSTBUCTIONS. 

Ten  wagon  brs.,  2  RR.  brs.,  6  milldams,  and  20 
fish-trap  dams  the  principal  obstr.  to  navigation. 
99, 2307. 

OPEBATIONS. 

1899-00.  About  7,000  snags  and  other  obstr., 
and  6,700  c.  y.  r.  removed,  and  a  training  wall  built 
with  the  excavated  material,  00, 2955. 


PHYSICAL  CHABACTEBISTICS. 

Until  completion  of  Muscle  Shoals  Canal,  Tennes- 
see R.,  mouth  of  R.  would  be  inaccessible,  85, 1771. 

Description  of,  99, 2306,  2308;  00, 3078;  01,  2457. 

Situation  of  obstr.  removed,  00,  2955. 

Description  of,  discharge  observations,  and  sound- 
ings, 00, 3081. 

PEOJECTS. 

By  Maj.  Kingman,  removal  of  fish-trap  dams 
from  the  chan.,  last  mllldam  near  the  crossing  of 
the  Louisville  &  Nashville  RR.  to  the  mouth, 
together  with  bar  at  the  mouth;  est.,  $4,000,  99, 
2307. 

Maj.  Kingman  est.,  1899,  $882,854.61  to  secure  a 
4'  navigation,  Tennessee  R.  to  Fayetteville,  00, 
3080. 

SXJEVEYS. 

Ex.  au.  act  July  5, ,  1884;  made  by  Maj.  King 
(E.unfav.),  85, 1771. 

Sur.  au.  act  May  4,  1898;  pre.  B.,  1899,  by  Maj. 
Kingman,  99,  2308;  final  B.,  1899  (see  Projects), 
00, 3077. 

Ex.  au.  act  June  13,  1902;  made,  1902,  by  Maj. 
Knight  (E.  unfav.),i  04,  451,  2398. 

Ex.  au.  act  Mar.  2,  1907;  made,  1907,  by  Mai 
Harts  (E.  unfav.),2  08,  572. 


AA-337 


DUCK  RIVER,  TENN. 


APPBOPEIATIONS. 

1880,     $7,000,80,1681. 


1881, 


3,000,  81, 1868. 
3,000,  88, 1852. 


Total,  13,000 

COMMEECE. 

Requirements  of,  fairly  provided  for  by  imp. 
made,  86, 1523. 


Description  of:  small,  but  R.  runs  through  a 
rich  country,  which  imp.  of  ehan.  might  develop, 
93,2407.  B  F, 

ENGINEEES. 

Chief  of  Engineers.  E.,  80, 187,  190;  81,  253; 
83,  247;  83,  255;  84,  255;  86,  277;  86,  269;  87, 
233;  88, 210;  93,  307;  96,  424;  08,  571. 

In  charge: 

Maj.  W.  R.  King,  1879-86.  B.,  80,  1681;  81, 
1867;  82, 1851;  83, 1497;  84, 1651;  85, 1768. 


>H.  D.211,  58th,  2d. 


2  H.  D.  951,  60th,  1st 
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Lt.  Col.  J.  W.  Barlow,  1886-88.    B.,  86,  1523; 
87, 1757:  88, 1610. 
Lt.  Col.  H.  M.  Eobert,  1893.    B.,  93,  2406. 
Capt.  J.  Biddle,  1893.    B.,  93,  2406. 
Maj.  W.  W.  Harts,  08,  560. 

Assistants: 

D.  L.  Sublett.    E.,  80, 1682. 
Lt.  J.  Biddle.    B.,  93,  2407. 
1st  Lt.  W.  G.  Caples,  08,  560. 
Capt.  A.  B.  Putnam,  08,  560. 

OPEBATIONS. 

1880-81.  Boats  built,  and  55  snags  and  1,281 
trees  removed  by  hired  labor,  81, 1868. 

1881-83.  1,005  snags  and  trees  cut  out,  659 
c.  y.  excavated  from  cban.,  and  537  o.  y .  r.  quarried 
and  placed  in  dams,  83, 1852. 

1888-83.  63  0.  y.  r.,  567  of  gravel,  and  1,637  of 
earth  excavated  from  chan.,  755  c.  y.  st.  quarried 
and  placed  in  dams,  and  1,174  trees  and  snags  re- 
moved, 83, 1498. 


PHYSICAL  CHABACTEBISTICS. 

Condition  of  E.,  character  of  obstr.,  etc.,  80, 1683. 
Description  of:  Flows  into  the  Tennessee;  navi- 
gable for  about  68J  m.,  93,  2406. 

PBOJECTS. 

By  Maj.  King,  1879,  imp.  E.,  mouth  to  Center- 
ville,  68  m.,  by  r.  and  gravel  excavation,  oonstr.  of 
wing  dams,  and  removal  of  snags  and  overhanging 
trees,  to  give  3'  navigation  during  6  months  of  the 
year;  est.,  135,118,  80, 1684. 

SUE  VETS. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Mai.  King, 
79, 142;  80, 1681. 

Ex.  au.  act  July  13, 1892;  made,  1892,  by  Lt.  Col. 
Eobert  (E.  fav.),  93, 2406. 

Pre.  ex.  mouth  to  Centerville  au.  act  Mar.  2, 1907. 
E.,  Maj.  Harts,  Aug.  20, 1907  (unfav.),i  OS,  571. 


AA-339      CUMBERLAND  RIVER,  KY.  AND  TENN. 


Note.— The  C.  E.  rises  in  e.  Ky.,  on  w.  slope  of  Cumberland  Mtns„  flows  tortuously  for  688  m. 
through  e.  Ky .,  middle  Term.,  and  w.  Ky.,  to  discharge  into  Ohio  E.  near  Smithland,  Ky.  Head  of  navi- 
gation is  Bumside,  Ky.;  to  Smithland,  Ky.,  is  518  m.  (203  m.  in  Ky.  and  315  m.  in  Tenn.).  Part  above 
Nashville  is  326  m.;  below,  193  m.,  13,  860.  ^ 

LIST  OF  NOTABLE  POINTS,  MOUTH  TO  HEADWATEBS. 


Ohio  E.,  Ky. 

Lock  F,  Eddy  Cr.,  Ky. 

Little  E.,  Ky. 

Canton,  Ky. 

Lock  E. 

Lock  D,  Dover,  Tenn.  ■ 

Lock  C,  Tenn. 

Bed  E.,  Tenn.  and  Ky. 

Clarksville,  Tenn. 

Lock  B,  Tenn. 

Burtons  Cr.,  Tenn. 

Lock  A,  Johnsons  Cr.,  Tenn. 

Harpeth  B.,  Tenn. 

Lock  1,  Tenn. 

Nashville,  Tenn. 


Lock  3,  Tenn. 

Stone  B.,  Tenn. 

Locks  3, 4, 5, 6,  7,  Tenn. 

Carthage,  Tenn. 

Caney  Fork  E.,  Tenn. 

Lock  8,  Tenn, 

Buffalo  Cr.,  Tenn. 

Eoaring  B.>  Tenn. 

Cellna,  Tenn. 

Obey  B.,  Tenn. 

Beaver  Cr.,  Ky. 

Locks  31,  33,  Ky. 

South  Fork  E.,  Ky.  and  Tenn. 

Burnslde,  Ky. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Cumberland  E.,  Smithland  H.,  Ky 

Cumberland  E 

Cumberland  E.,  below  Nashville 

Cumberland  E.,  above  Nashville 

Cumberland  E.,  looks  and  dams— operating  and  care. 

Total 


1890-1891 
1832-1879 
1880-1912 
1880-1912 
1906-1912 


!  $491, 000. 00 

1,348,000.00 

3,161,500.00 

226,215.54 


6,225,715.54 


Part  (a),  AA-'XSQ    Cumberland  River,  Smithland  Harbor,  Ky. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  91,  285,  2289. 
In  charge.    Lt.  Col.  J.  W.  Barlow,  1890.    E., 
91,  2289. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  (near  mouth  of  Cumberland  E.), 
91,  2289. 


SXJEVET. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Barlow  (B.  unfav.),  91, 2289. 


1  H.  D.  348,  60th,  1st. 

2  S151 000  lor  "  above  Nashville,"  and  $340,000  lor  "below  Nashville.' 


[See  pp.  14-22  for"! 
Lexplanatlons,  etc.J 
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Part  (b),  AA-339 


Cumberland  River. 


APPROPRIATIONS. 

1832,  1  $30, 000,  act  July  3. 

1834,  1 30, 000,  act  June  28. 

1836,  120,000,  act  July  2. 

1837,  155,000,  act  Mar.  3. 

1838,  120,000,  act  July  7. 

1871,  1  30,000,  71, 62,  467;  73,  462:  74,  678. 

1872,  1  20,000,  73,  58,  462;  74,  578. 

1873,  1  25,000,  73,  62,  648;  74,  578. 

1875,  126,000,75,76,790. 

1876,  2  15, 000,  77,  90,  693,  596. 
1876,  '  25, 000,  77,  90,  595,  596. 
1876,  <2,000,  77,  90,  596. 
1876,  5  10,000,  77,  90,  694,  596. 
1878,  1  45, 000,  78, 103,  759. 
1878,  2  20, 000,  78, 103,  760. 
1878,  6  8,000,78,103,760. 
1878,  3  30,000,  78, 103,  761. 

1878,  <  2,000,  78, 104,  761. 

1879,  140,000,79,139,1265. 
1879,  2  18,000,  79, 139,  1266. 
1879,  6  6, 000,  79,  139,  1266. 
1879,  '  15,000,  79, 139,  1267. 


Total,  6  491,000 

COMMERCE. 

Justification  of  imp.  and  importance  of  R.,  71, 
468,  480,  485;  74,  70,  578,  579;  75,  791;  77,  596. 

Transit  of  coal  barges  on  upper  R.  by  "coal 
tides,"  71,  470,  471;  76,  796,  798. 

Necessity  of  increased  facilities  tor  C,  75,  795, 
798;  77,  694. 

Duration  of  navigable  stages,  71,  478;  75,  795; 
77,597. 

Obstr.  to  navigatioQ,  list  of,  71,  470. 

Coal  transportation,  cost  of,  71,  482;  76,  798. 

Ckial  and  iron  mines,  description  of,  71,  481. 

Projs.,  1877,  designed  to  imp.  downstream  navi- 
gation on  upper  R.  alone,  76,  790,  795;  77,  695; 
79, 1266. 

Imp.  condition  of  E.,  79, 1266. 

CONTRACTS. 

Advantages  of  hired  labor  over  contract  work, 
74, 578. 

1871.  J.  H.  Maddox,  removal  of  obstr.,  r.  ex- 
cavation, constr.  of  wing  dams,  and  dr.,  71,  467, 
468;  death  of,  Oct.,  1871,  contract  annulled,  73, 547. 

1873.  P.  L.  Dewes,  r.  excavation,  constr.  of 
wing  dams,  and  dr.,  73,  647;  extended  to  1874;  re- 
extended  to  Jan.,  1875,  74,  577;  completed  Aug.. 
1874,  75,  76,  790;  all  work  done  thereafter  by  hired 
labor. 

ENGINEERS. 

Chief  of  Engineers.    R.,  71,  62;  73,  58,  69; 

73,  62;  74,  70;  76,  76;  76,  86;  77,  89;  78,  103; 
79,138. 

In  charge: 

Maj.  G.  Weitzel,  1870-73.  R.,  71,  467,  490;  73, 
462,  463. 

Maj.  W.  McFarland,  1873-76;  73,  61,  547.  R., 
73,  647;  74,  577;  76,  790,  795. 

Capt.  W.  R.  King,  1876;  76,  86.  K.,  76,  714; 
77, 592;  78, 759;  79, 1264, 1279. 

Assistants: 

S.  T.  Abert,  71,  468.    R.,  71,  469. 
E.  Mead,  71,  469. 
r.  Hellner,  71,  469. 

Capt.  L.  C.  Overman,  74,  677;  75,  74.    R.,  76, 
714;  77,  596. 
R.  C.  McCalla.    R.,  76,  796. 
P.  R.  Leavitt,  75,  799. 
S.  Whinery.    R.,  79, 1280. 


ESTIMATES.    (See  Plans  and  Projects.) 

Pre.,  of  S.  T.  Abert,  1871.  Upper  E.:  Laurel  to 
Pt.  Bumside,  36  m.,  $40,116,  71,  479;  Pt.  Bum- 
side  to  Nashville,  358  m.,  $163,724,  71,  479.  Lower 
R.:  Nashville  to  mouth,  192  m.,  $248,821,  71,  480; 
73,  462;  78,  759. 

Final,  of  S.  T.  Abert,  1872.  Laurel  to  Pt.  Bum- 
side,  $41,000,  73,  471;  77,  596.  Pt.  Bumside  to 
Nashville,  $194,331,  73,  471;  77,  596.  Aggregate 
increased  by  Maj.  Weitzel  to  $258,864,  73,  472;  74, 
578.  .      .      .       .       , 

Assistant  McCalla,  1875,  Smiths  Shoals,  upper  E., 
wing  dams,  152,044,  75,  798.  Increased  by  Maj. 
McFarland  to  $70,000,  75,  796;  77,  696.  Increased 
by  Capt.  King  to  $100,000,  79, 139,  1265. 

Maj.  Weitzel,  1872,  upper  R.  1.  and  d.,  $4,000,000, 
73,  472;  75,  795. 

Capt.  King,  1877,  Smiths  Shoals  1.  and  d.,  to  cost, 
in  allprobability,  more  than  $1,000,000,  77,  595. 

S.  Whinery,  1879,  passage  of  Cumberland  Falls 
by  locks  and  canal;  cost,  $368,600,  79, 1281. 

OBSTRUCTIONS.    (See    Commerce;     Private 
work.) 

OPERATIONS.' 

1871-73.  Removal  of  obstr.  at  Nashville, 
Nashville  Isld.,  and  Gowers  Isld.;  1,100  c.  y.  dr., 
and  7,580  c.  y.  of  wing  dam  built  at  Flax  Patch; 
300  c.  y.  of  r.  removed  from  Harpeth  Shoals,  73. 
68,  462. 

1873-73.  At  Sycamore  Creek,  789  c.  y.  of  wing 
dam  built;  141  o.  y.  r.  and  346  c.  y.  gravel  removed 
from  Chans,  bet.  Sycamore  Creek  and  Harpeth  R.. 
73,  547. 

1873-74.  Delay  of  contractor  at  Harpeth 
Shoals  followed  by  use  of  hired  labor  independent 
of  contract;  12,000  c.  y.  St.  for  wing  dams  at,  quar- 
ried, 74, 577. 

1874-76.  600  c.  y.  r.  removed  from  chan.  at 
Harpeth  Shoals  and  Reeds  Reel;  10,265  c.  y.  st. 
placed  in  wing  dams  at,  75, 76,  790.  All  operations 
after  Aug.,  1874,  carried  on  by  hired  labor,  77.  90, 
592.  '       5     J 

1875-76.  At  Harpeth  Shoals,  4,740  c.  y.  wing 
dam  built,  and  175  c.  y.  r.  removed  from  chan.  At 
Davis  Ripple,  525  e.  y.  wing  dam  built,  76,  714. 

1876-77.  At  Harpeth  Shoals,  1,500  c.  y.  wing 
dam  built,  and  335  c.  v.  r.  removed.  At  Davis 
Ripple,  1,625  c.  y.  wing  dam  built,  77,  90,  593.  At 
points  above  Nashville,  i.  e..  Cub  Creek,  Sand, 
Smiths,  Wild  Goose,  Hollimans  Isld.  Shoals,  and 
Bartletts  Bar,  aggregate  of  16,440  c.  y.  st.  quarried 
for  wing  dams;  630  c.  y.  r.,  1,790  c.  y.  gravel,  and 
36  logs  and  overhanging  trees  removed  from  chans.; 
3,060  C.  y.  St.  placed  in  wing  dams,  77,  90,  593,  594, 
596. 

1877-78.  No  work  below  Nashville,  78,  103, 
759.  Above  Nashville,  9,466  c.  y.  chan.  excavation 
of  earth  and  r.;  441  trees  and  snags  removed;  12,197 
0.  y.  r.  placed  in  wing  dams;  2,147  c.  y.  r.  quarried 
and  ready  for  wing  dams,  78, 103,  769. 

1878-79.  27,983  c.  y.  earth  and  r.  removed 
from  Chans.;  2,299  snags,  logs,  and  overhanging 
trees  removed;  33,625  c.  y.  r.  placed  in  dams;  22,717 
c.  y.  r.  quarried  for  dams,  79, 138,  1264. 

PHYSICAL  CHARACTERISTICS.    (See  un- 
der main  title.) 

Description  of  E.,  71,  469,  483. 

Canyon-like  character  of  upper,  71,  471. 

Elevation  of  divide  bet.  Cumberland  and  Tennes- 
see Es.,  71,  469. 

Distances  bet.,  and  elevation  of  points  on  R.,  71, 
469;  73,  465;  75,  799.  - 

Slope  of  w.  surface,  71,  469,  473;  73,  465. 

Range  of  w.  surface,  71,470;  76,798;  76,714. 

Discharge  below  Nashville,- 71,  475. 


1  Below  Nashville. 

'  Nashville  to  Kentucky  State  line. 

'  At  Smiths  Shoals. 

<  SmithsShoals  to  Falls  of  Cumberland. 


6  State  line  to  Smiths  Shoals. 

« $161 ,000  for  above  Nashville,  and  $340,000  for  below  Nash- 
ville. 
'  Previous  to  Feb.,  1877,  confined  to  R.  below  Nashville. 
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Character  of  E.  deposits,  71, 489. 
Description  of  coal  fields,  71, 484;  75, 799. 
Description  of,  Cumberland  I'alls,  79, 1280. 

PLANS.    (See  Estimates  and  Projects.) 
Maj.  Weitzel,  1871,  considers  1.  and  d.  the  only 

feasible  plan  for  imp.  of  1.  w.  above  Nashville,  71, 

478,  but  its  cost  ($4,000,000)  precludes  adoption, 

71,  478;  73,  472;  75,  795;  77,  695. 
Capt.  King,  1877,  suggests  use  of  wire  rope  on 

upper  Cumberland  to  permit  ascending  boats  to 

pass  rapids  during  h.  w.,  77, 695. 
S.  Whinery,  1879,  passage  of  Cumberland  Sails 

by  canals  and  looks;  canal  3,700'  1. ;  locks,  36'  x  100'; 

total  lift,  80';  est.,  J368,600,  79,  1281.    Capt.  King 

did  not  consider  that  requirements  of  C.  justified 

this  imp.,  79, 1279. 

PRIVATE     (STATE     AND     CORPORATE) 
WORK. 

1830-40.  Tenn.  and  Ky.  made  app.  for  imp.; 
little  benefit.  Cumberland'  Navigation  Co.  m- 
corporated  by  Tenn.,  1846,  for  imp.  navigation 
below  Nashville  with  1.  and  d.;  nothing  effective 
done,  IS,  860. 

Wing  dams  built  by  coal  interest,  71,  471,  475; 
by  Ky.,  71,  472. 

Brs.  bet.  Nashville  and  mouth,  71, 474. 


PROJECTS.    (See  Estimates  and  Flans.) 

E.  divided  into— Upper,  Falls  of  the  Cumberland 
to  Nashville,  372  m.,  and  lower,  Nashville  to  mouth, 
192  m.,  71,  469,  470;  73,  465. 

Maj.  Weitzel,  1872,  upper  Cumberland,  excava- 
tion of  ledges,  sand  and  gravel  bars,  concentration 
of  water  by  wing  dams,  removal  of  snags  and  bowl- 
ders, restriction  of  tributaries  to  determined  Chans. 
On  upper  E.  the  proj.  to  1.  the  duration  of  existing 
h.-w.  navigation.  On  lower  E.  to  give  l.-w.  d. 
about  3',  71,  470,  478;  73,  471;  77,  594.  Est., 
upper  E.  imp.,  t258,864,  73,  472;  74,  578;  lower  R. 
imp.,  $248,821,  71,  480;  78,  462. 

E.  C.  McCalla,  1876,  Smiths  Shoals  wing  dams, 
of  timber  cribs  filled  with  St.,  the  dams  to  give 
descending  coal  boats  a  d.  of  4'  during  medium 
h.  w.  Est.,  $52,044,  75,  796,  798.  Eevised  by 
Maj.  McFarland,  75, 796.    (See  Estimates.) 

SURVEYS. 

Eeconnoissance,  1870,  Falls  of  the  Cumberland 
to  Nashville,  403  m.,  71, 469. 

Sur.  from  Nashville  to  mouth,  1870,  192  m.,  71, 
469. 

Sur.  from  Ft.  Bumside  to  Nashville,  1871,  326.7 
m.,  73,  461,  466. 

Special  sur.  of  Smiths  Shoals,  1874,  75, 795. 

Of  Falls  of  Cumberland  E.,  79, 142, 1279. 


Part  (c),  AA-339    Cumberland  River.    Below  Nashville. 


APPROPRIATIONS.! 


1880, 
1881, 
1882, 
1884, 
1886, 
1888, 


1894, 
1896, 
1899, 
1902, 
1905, 
1909, 
191o| 
1911, 
1912{ 


$20,000,80,1675. 

15,000,81,1860. 

16,000,  83, 1844. 
7,500,  84,  1647. 

12,500,86,1517. 

10,000,88,1614. 

40,000,90,2136. 

40,000,93,1931. 

30,000,95,2254. 

80,000,96,1909. 
100,000,99,2241. 
180,000,03,1698. 

10,000,05,1726. 

10,000,09,1678. 

^10;plO'lS48. 
250,000,  11,2026. 

6,000U„  „,,, 
300,000/   '^»'" 


Total,  2  1, 348, 000  (incl.  receipts  from  other 
sources,  and  $340,000  under 
AA-239£b),  app.  for  this 
section,  $1,689,002.80,  13, 
2231). 
COMMERCE. 

Extension  of  season  of  navigation,  84, 1645. 

Valued  at  $1,600,000,  97,  2223;  at  nearly  $8,000,- 
000,  98, 1877;  1899,  at  nearly  $4,771,049,  00,  2893. 

If  large  boats  could  navigate  all  year,  there  would 
probably  be  a  reduction  of  40  to  60%  in  rates,  00, 
2894. 

Expected  imp.  to  lower  rates  30  or  40%,  01, 2409.- 

Discussion  of  the  value  of  C.  statistics,  03,  1697. 

Freight  rates  of  from  18  to  26i|!  per  100  lbs.  reduced 
to  6  to  12$  since  completion  of  Look  and  Dam  A, 
05,  460. 

Increase  in  grain  shipments,  07, 521. 

Favorable  effect  of  imp.  on  rates,  09,  587. 

Season  of  navigation  prolonged  46  to  90  days,  10, 
661. 

Description  and  diagram,  11, 2026,  2027. 

In  1911,  223,278  t.,  13,  862. 

"Little  doubt"  that  E.,  "even  in  present  condi- 
tion," the  cause  of  fav.  rates  into  Nashville,  13, 
862. 

CONTRACTS. 

1903.  Featherstone  Foundry  &  Machine  Co., 
dr.,  $18,650,  03, 1684. 


1903.  Ed.  J.  Howard,  2  steam  tenders,  $4,635 
each;  2  dump  scows,  $3,660  each;  6  decked  barges, 
$1,603  each;  and  2  derrick-boat  hulls,  $1,440  each, 
03,  1584.  Fenn  Br.  Co.,  2  pair  steel  lock  gates, 
filling  valves,  etc.,  at  Lock  A,  $17,550, 04,  2342. 

1904.  W.  C.  Eodgers,  yellow  pine  timber,  for 
Dam  A,  $23  per  M,  04, 2342. 

1913.  Mansfield  Engineering  Co.,  building  con- 
crete Locks  B  and  C  (separate  contract  for  each 
lock),  prices  listed,  13, 2232. 

ENGINEERS. 

Chiel  at  Engineers.  R.,  80, 186;  81,  249;  83, 
244;  83,  251;  84,  262;  85,  274;  86,  266;  87,  233; 
88,  210,  1627;  89,  245,  248;  90,  221,  223;  91,  282; 
93,  270;  93,  304;  94,  278;  96,  306;  96,  266;  97, 
342,  347;  98,  334;  99,  399;  00,  454;  01,  461;  03, 
388;  03,  412;  04,  438;  05,  448;  06,  491;  07,  619; 
08, 653,  560;  09, 685,  592;  10, 660,  667;  11, 710;  13, 


Boards.  Convened,  Chattanooga,  June  16, 1888, 
by  S.  O.  No.  22,  to  R.  upon  a  plan  for  the  imp.  of 
the  mouth  of  the  Cumberland.  R.,  88,  1628. 
(Lt.  Cols.  Merrill  and  Barlow,  Maj.  Mackenzie,  and 
Lt.  Waterman.) 

In  charge: 

Mai.  W.  E.  King,  1876-86.  R.,  80,  1674;  81, 
1849;  83, 1843;  83, 1487;  84, 1644;  85, 1760. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  R.,  86,  1515; 
87,  1758;  88,  1611,  1626,  1631;  89,  1837;  90,  2133, 
■2151,  2162;  91,  2268. 

Lt.  Col.  H.  M.  Eobert,  1892.    R.,  93, 1928. 

Capt.  J.  Biddle,  1893-97.  R.,  93,  2390;  94, 1805; 
95,  2251;  96, 1906;  97, 2220,  2242. 

Maj.  D.  C.  Kingman,  1898-99.  R.,  98, 1876;  01, 
468 

Lt.  Col.  M.  B.  Adams,  1899-1903.  R.^  99,  2242; 
00,  2891;  01, 2407;  03, 1695. 

Maj.  J.  G.  D.  Knight,  03, 386. 

Capt.  W.  J.  Harden,  1903.    R.,  03, 1681. 

Lt.  Col.  C.  B.  SeaiB,  1904.    R.,  04, 2340. 

Maj.  H.  C.  Newcomer,  1906-07.  R.,  05,  1724; 
06, 1503. 

1st  Lt.  W.  G.  Caples,  07, 516. 

Maj.  W.  W.  Harts,  1907-11.  R.,  07,  1610;  08, 
1684;  09, 1678;  10, 1848;  11, 2026. 

Mai.  C.  A.  F.  Flagler,  11, 706;  13, 867. 

Maj.-E.  Jadwin,  13, 857. 

Maj.  H.  Burgess,  1912-.    R.,  13, 2230. 


1 1832-79,  $340,000. 


'  See  Appropriations,  AA-239(b). 


r  See  pp.  14-22  for  I 
Lexplanations,  etc.J 
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Assistants: 

C.  A.  Locke.  R.,  90,  2153. 

B.  B.  Smitli.  R.,  90, 2159. 

J.S.Walker.  R.,  98, 1885. 

LEGAL  PROCEEDINGS. 

Site  for  land  at  dam,  about  2^  m.  below  moutli  of 
Harpeth  B.,  condemned.  Title  vested  in  U.  S.  by 
court,  94, 1806-07;  95, 2253;  98, 1877. 

Bight  of  way  through  U.  S.  reservation  sold  to 
Tennessee  Central  BB.  Co.  for  $800,  03,  1SS2;  04, 
2341. 

Abstracts  of  titles  to  the.  necessary  lands  re- 
quired for  lock  and  abutment  sites  B  and  C,  pre- 
pared and  in  hands  of  U.  S.  dist.  atty.  for  middle 
Tennessee,  for  ex.,  11, 2026. 

Titles  to  lock  and  abutment  sites  B,  C,  D,  E, 
and  F,  acquired  with  exception  of  a  parcel  forming 
part  of  site  of  Lock  E,  to  be  acquired  oy  condemna- 
tion; table  showing  acreage  acquired  and  prices 
paid,  18, 2231. 

OPERATIONS. 

1879-80.  571  0.  y.  r.,  5,535  o.  y.  gravel,  and  52 
snags  removed  from  the  chan,;  also  19,510  c.  y.  of 
r.  quarried,  and  23,453  c.v.  of  dam  built;  work 
done  at  Palmyra  Isld.  and  Harpeth,  Dover,  Ingram, 
Baoe  Track,  and  Little  E.  Shoals,  80, 1675. 

1880-81.  676  snags,  roots,  and  overhanging 
trees  removed,  and  11,367  c.  y.  r.  quarried,  and 
23,206  0.  y.  dam  built,  8 1, 1860. 

1881-813.  583  snags  and  roots,  305  c.  y.  gravel, 
and  67  c.  v.  r.  removed  from  chan.;  also  6,390  c.  y. 
r.  quarried  and  built  into  dams,  8Z,  1844. 

1888-83.  938  snags,  1,628  c.  y.  r.  and  gravel, 
and  2  wrecks  removed;  3,397  c.  y .  r.  placed  in  dams, 
and  740 1.  f.  brush  dam  built,  83, 1489. 

1883-84.  200  0.  y.  material  dr..  1,778  c.  y.  r. 
qiiarried,  and  1,240  c.  y.  r.  put  in  dams,  84, 1646. 

1884-8S.  1,100  c.  y.  r.  quarried  and  placed  in 
dams,  128  snags  and  2,595  c.  y.  gravel  removed,  85, 
1761. 

1885-86.  171  c.  y.  st.  quarried,  and  230  c.  y. 
riprap  dam  built;  12  snags,  276  c.  y.  sand  and 
gravel,  and  361  c.  y.  of  loose.r.  removed,  86, 1515. 

1886-87.  26  snags  and  IS  trees  removed  bet. 
Nashville  and  Bobinsons  Isld.,  87, 1758. 

1887-88.  5,780  c.  y.  riprap  dam  built;  4,800 
c.  y.  riprap  st.  quarried;  517  snags  removed  from 
chan.,  and  1,065  from  banks,  88, 1612. 

1889-90.  116  snags  and  .stumps  and  10  e.  y. 
solid  r.  removed  from  chan.;  330  c.  y.  st.  quarried, 
and  repairs  to  dams,  90, 2134. 

1890-91.  40  c.  y.  sand  and  gravel  removed  at 
Lower  Oatlin  Shoal;  748  c.  y.  r.  removed  from 
longitudinal  dam,  and  923  c.  y.  of  new  spur  riprap 
dam  built;  22  snags  and  550  overhanging  trees 
cleared  from  chan.  and  banks,  91, 2268. 

1891-98.  1,210  snags,  61  c.  y.  r.,  1,050  c.  y. 
gravel,  and  15  t.  of  wreckage  removed  from  chan., 
and  1,139  trees  cleared  from  banks;  reconstr.  of 
spur  dams  at  Cumberland  Isld.,  98, 1929. 

1898-93.  1,047  piles  driven,  6,677  c.  y.  St.,  and 
some  brush  placed  ni  dike  at  B.  mouth;  over  1,000 
obstr.  removed;  dam  repaired;  old  dams  removed, 
comprising  about  800  c.  y.  loose  r.,  etc.;  1,092  piles, 
6,041  c.  y.  St.,  and  545  cords  brush  used  in  protect- 
ing 3,150 1.  f.  bank  at  foot  of  Cumberland  Isld.,  93, 
2391  2392. 

1893-94.  2,000  c.  y.  st.  and  255  cords  brush 
placed  in  dike  at  mouth,  94, 1806. 

1894-95.  Preparations  made  for  constr.  of  1. 
and  d.  at  Harpeth  Shoals;  nearly  12,000  leaning 
trees  cut  and  over  2,000  other  obstr.  removed; 
about  500  c.  y.  r.  and  earth  removed;  willows 
planted  for  bank  protection;  and  riprap  dam  re- 
paired, 95, 2253. 

1895-96.  Lock  site  and  surrounding  land  at 
Harpeth  Shoals  cleared,  temporary  buildings 
erected,  ooflerdam  built,  some  r.  and  3,892  c.  y. 
sand  and  other  material  excavated  for  foundation. 

Old  dam  at  upper  end  of  Cumberland  Isld.  partly 
torn  out;  boundary  of  V.  S.  land  marked;  some 
obstr.  material  removed;  hull  for  snag  boat  built, 
96, 1908. 


1896-97.  Some  obstr.  removed;  small  chan. 
cut,  riprap  dam  built;  preparations  made  for  con- 
tinuance of  work  at  Harpeth  Bhoals,  97, 2222,  2223. 

1897-98.  St.  quarried  and  cut,  and  a  large 
amount  of  misc.  work  performed  at  Lock  and  Dam 
A,  98, 1877. 

New  hull  built  for  Weitzel,  old  machinery  re- 
paired, and  new  added;  boat  renamed  Cumberland, 
98, 1877. 

1898-99.    Work  at  Lock  A  continued,  99, 2240. 

1899-0O.  Work  of  preceding  year  continued 
(st.  quarried,  lock  pit  excavated,  filling,  st.  cutting, 
masonry  work,  etc.);  obstr.  removed,  00,  2892. 

1900-01.  Work  continued  on  Lock  A  until 
stopped  by  lack  of  funds,  01, 2408. 

1908-03.  Work  continued  on  lock  and  abut- 
ment of  dam  at  Lock  A;  repairs  and  additions  made 
to  floating  plant;  changes  made  to  buildings  and 
tracks  on  account  of  Tennessee  Central  BE.  Co., 
03,  1582.  380  snags  removed,  2,024  snags,  trees, 
and  logs  cut,  and  13  trees  deadened,  03, 1683. 

1903-04.  Quarrying  and  boating  St.,  dr.,  grad- 
ing and  riprapping  bank,  and  other  work  carried 
on  at  Lock  A,  04, 2340. 

1904-05.  Gates  erected  and  dam  completed, 
road  built  (st.  quarried),  bank  protection  repaired, 
lower  approach  dr.,  needle  dam  built,  plant  re- 
paired, and  other  work  at  Look  A,  06, 1724.  Eoof 
of  Dam  A  damaged  by  drift;  look  placed  in  opera- 
tion Nov.,  1904,  05,  1724,  1725. 

1905-06.  Bank  graded  and  riprapped  600' 
below  US.  property  line;  damage  to  dam  repaired, 
lockmaster^  house  built,  and  minor  repairs  made 
at  Lock  A;  331  snags  removed,  867  snags,  trees, 
and  logs  cut,  and  48  trees  deadened,  06, 1504. 

1907-08.  244  snags  removed,  1,925  snags,  trees, 
and  logs  cut,  and  24  trees  deadened,  08, 1684. 

1910-11.  563  obstr.  removed  from  B.  bed,  and 
left  clean  for  a  distance  of  191  m.,  11, 2025. 

1911-18.  780  snags  and  other  obstr.  removed, 
and  32  c.  y.  taken  from  r.  reefs;  sites  of  Locks  B 
and  C  cleared  and  inspector's  quarters  constr.,  18, 
2231. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  lower  Cumberland,  90,  2154. 

Current  velocities,  lower  Cumberland,  90,  2161. 

Harpeth  Shoals  looked  on  as  the  most  formidable 
obstr.  of  the  lower  Cumberland,  95, 2253. 

Description  of,  at  mouth.  Conditions  improv- 
ing, 97, 2243. 

H.  w.  of  1896  especially  disastrous  to  banks,  96, 
1908. 

Table  showing  stages  at  certain  points  on  B., 
1898-1902,  08,  390. 

Discharge,  08  (suppl.),  73;  04  (suppl.),  76;  H.  D. 
1481,  60th,  2d. 

Description  of,  B.,  03,  412. 

E.  below  Nashville  usually  navigable  for  all-SS. 
6  mos.  an.;  for  boats  not  drawing  over  3',  6  to  8 
months;  and  for  boats  drawing  16"  or  less,  the 
whole  year  (see  table  of  stages  above),  13, 862. 

PROJECTS. 

From  1832  to  1871,  incl.,  $186,000  app.  for  this 
part  of  the  E.,  74,578. 

By  Maj.  Weitzel,  1872,  Cumberland  B.  below 
Nashville,  to  give  a  l.-w.  d.  of  3',  excavation  of 
ledges,  sand  and  gravel  bars,  removal  of  snags  and 
bowlders,  concentration  of  water  by  wing-dam 
constr.,  and  restriction  of  tributaries  to  determined 
Chans.;  est.,  $248,821,  71,  480;  78,  462.  Total  est. 
increased  in  1884  to  $348,000,  84, 1646;  87, 1759. 

In  1888  the  BE.  provided  for  the  imp.  of  the 
Cumberland  at  its  mouth,  closing  the  left  chan. 
around  the  towhead  by  a  pile  and  brush  dam  20' 
w.  and  rising  to  l.-w.  level,  capped  by  cribwork 
built  up  to  the  8'  stage  of  the  B.;  est.,  $129,600. 
(Lt.  Cols.  Merrill  and  Barlow,  Maj.  Mackenzie, 
and  Lt.  Waterman.)  This,  together  with  $20,000 
proposed  by  Lt.  Col.  Barlow,  1888,  for  snagging  at 
Gatlin  Shoals,  increases  the  total  est.  for  the  imp. 
of  the  lower  Cumberland  to  $497,600,  88, 1613, 1614, 
1630, 1631;  90, 2158. 


30462°— H.  Doc.  740,  63-2- 
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By  U.  Col.  Barlow,  1889,  Cumberland  E.,  Nash- 
ville to  Big  Eddy,  144  m.,  7  1.  aad  d.;  est.,  11,783,- 
350,  90,  2157. 

Proj.  in  force  1893-94  consisted  of  (1)  extension 
of  1.  and  d.  system  of  upper  to  lower  R.,  71.  and  d., 
from  near  the  mouth  of  Harpeth  R.  (A)  to  Big 
Eddy  Shoals  (G),  to  be  constr.,  to  be  52'  x  280',  the 
lifts  of  the  locks  varying  from  Si'-llJ',  aggregating 
about  70';  (2)  imp.  of  Kentucky  Chute  at  mouth  of 
E.;  (3)  Chan,  work  below  Lock  G;  (4)  snagging  and 
removal  of  surface  obstr.  below  Nashville.  Total 
est.,  $1,964,500,  94,  1806.  Cost  of  mainten.  at  1894 
was  est.  at  about  $5,000  per  an.,  with  a  probable 
increase  of  from  $4,000  to  $6,000  per  lock.  When 
the  whole  system  of  looks  completed,  $50,000  would 
be  required  for  an.  mainten.,  96, 1909;  09,  586. 
■  After  sur.  of  1897  Capt.  Biddle  believed  that 
$20,000  should  be  app.  for  mainten.  of  works  at  the 
mouth,  to  be  used  when  necessary,  97, 2245. 

Immediate  constr.  of  Look  B  urged,  1900,  99, 
2241. 

Immediate  completion  of  lower  E.  scheme  of 
imp.  and  of  the  lower  pait  of  the  upper  E.  scheme 
urged,  00,  2894. 

Completion  of  lower  E.  proj.  urged  by  Lt.  Col. 
Adams,  01, 2409. 

BEEH  B.,  in  favor  of  continuing  imp.'  07, 1610. 


By  Maj.  Harts,  1908-09,  au.  1910,  constr.  of  6 
locks  (B,  C,  D,  E,  and  F),  52'  x  280',  lifts  varying 
from  10'-13.1';  also  dr.  remainder  of  E.  to  6';  est., 
$3,164,882.40,2  10,  661. 

SOB  VETS. 

Sur.  of  the  lower  Cumberland,  for  slack-water 
navigation,  au.  act  Aug.  11,  1888;  made,  1889,  by 
Lt.  Col.  Barlow,  90,  2152. 

Sur.  for  site  of  Lock  and  Dam  A,  near  mouth  of 
Harpeth  E.,  as  provided  for  by  act  July  13,  1892; 
made,  1892-93,  by  Capt.  Biddle,  93, 2392. 

Sur.  for  Lock  and  Dam  B,  made  1896-97,  97, 
2222. 

Eesur.  of  the  mouth  au.  act  June  3,  1896;  made, 
1896,  by  Capt.  Biddle  (see  Projects),  97, 2242. 

Au.  act  Mar.  2,  1907;  made,  1908-09,  by  Maj. 
Harts,2  08, 560;  09, 592. 

Ex.,  Lock  No.  7,  below  Carthage,  Tenn.,  to 
Look  No.  21,  below  Bumside,  Ky.,  au.  act  Mar.  3, 
1909;  niade,  1909,  by  Maj.  Harts  (E.  unfav.),«  10, 
667. 

Cong,  does.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 861. 

Maps.i    88, 1631;  90, 2156;  IZ,  2230. 


Part  (d),  AA-339    Cumberland  River,  Above  Nashville.* 


APPKOPBIATIONS.B 

e$15,000,  80, 1676. 
'  10,000,  80, 1677. 
8  20,000,80,1677. 
6  15,000,81,1851. 
'15,000,81,1851. 

8  10,000,  81, 1853. 

9  10,000,81,1853. 
10  30,000,83,1845. 

8  15,000,88,1846. 
»  5,000,  88, 1847. 
"50,000,84,1648. 
75,000,86,1517. 
200,000,88,1616. 
250,000,90,2139. 
250,000,  98, 1939. 
200,000,95,2261. 
20,000,96,1916. 
350,000,97,2228. 
250,000,99,2247. 
100,000,00,2902. 
200,000,08,1705. 
124,000,06,1732. 
120,000,06,1508. 


1881 


1882- 
1884," 


1890, 
1892, 
1894, 
1896, 
1897, 
1898, 


1902, 
1905, 
1906, 

1907| 

1908, 

1909 


200,000,  08, 1691. 

*10,000,  09, 1684. 

250,000,  09, 1684. 

10, 0001, „  ,o^, 

85;ooor<*'  1^*- 

85,000,  11,2032. 
7,500,  13,2234. 


1911 

1911 
1912, 

Total,  12  3, 161, 500  (inol.  receipts  from  other 
sources,  and  $151,000  under 
AA-239(b),  app.  fort  his 
section,  $3,313,079,  18, 
2234). 

COMMERCE. 

C.  and  agricultural  resources  of  country  border- 
ing on  the  Cumberland  E.,  81, 1854. 
Resources  of  upper  Cumberland,  84, 1670. 
Existing  and  prospective  benefits  to  C,  90, 2138. 


In  1897,  54,994  t.  below  Bumside  and  27,681  t. 
above  Bumside,  97, 2228. 

Bowman  transportation  line  established,  01, 463. 

Discussion  of  value  of  C.  statistics,  08, 1703. 

Doubtful  extent  of,  and  value  of  coal  fields  above 
Carthage,  08, 1704. 

Diagram  and  statistics,  11, 2033. 

In  1911, 181,029  t.,  13,  866. 

At  1912,  canalization  above  Nashville  practically 
completed,  and  material  reduction  of  rates  looked 
for.  Xiock  21  has  reduced  rates  50%  within  pool 
area.    New  barges  and  boats  going  into  use,  18, 865. 

CONTBACTS.n  ' 

1888.  Holmes&Wilk, Land d. constr., $57,080, 
89,  1844.  P.  L.  Hedrick,  lockkeeper's  house, 
$2,937.80,  89,  1844. 

1891.  F.  Hartn^,  timber  and  st.  dike  constr., 
$16,979,  91,  2275.  H.  F.  Holmes,  completion  ot 
masonry  at  Lock  No.  1,  $35,490,  91, 2276.  Rich  & 
Holmes,  cofferdam,  excavation  of  lock  pit,  and 
completion  of  masonry  of  Lock  No.  2,  $163,550,  91, 
2277. 

Contract  of  1891  with  Rich  &  Holmes  terminated 
by  supple,  agreement,  Aug.,  1892,  93,  2397. 

Open-market  purchases  of  St.,  94, 1811. 

1894.  Petltdidier  &  Allen,  st.  for  Lock  No.  2, 
$67,864.50.  J.  H.  Connor,  st.  for  Look  No.  5,  $57,724, 
96, 2262,  2263. 

1897.  McArthur  Bros.,  constr.  of  lock  and 
abutment  of  Dam  No.  6,  $164,871.75;  No.  7,  $181,- 
689.50,  97,  2231,  2232. 

1899.   J.  E.  Sloan  &  Co.,  constr.  of  lock  ap- 

S roaches,  abutments.  Lock  No.  1,  about  $78,000, 
0,2905. 

1903.  Penn.  Bridge  Co.,  3  prs.  steel  lockgates, 
filling  valves,  etc^  for  Lock  1, 115,400,  04, 2392. 

1904.  W.  C.  Rodgers,  yellow  pine  timber  lor 
Dam  1,  $22.50  per  M.,  04,  2342. 

1906.  Lawrence  D.  Weaning,  lock  gates,  etc., 
$15,715,  05, 1726.  Continental  Engineermg  &  Con- 
tracting Co.,  building  concrete  Look  and  Dam  No. 
21;  unit  prices  given,  06,  1509.  W.  C.  Eodgers, 
furnishing  yellow  pine  timber.  Dam  No.  2,  $29  per 
M,  06,  1510.    Estate  Temple  O.  Harris,  rent  of 


♦Allotment. 

iH.D.  699,  69th,  1st. 

2  H.  D.  758,  60th,  1st.,  and  1481,  60th,  2d. 

8  H.  D.  632,  61st,  2d. 

t  Sur.— E.,  Feb.  12,  1835;  est.,  $45,192.10.    (H.  D- 

482, 55th,  2d.) 
6  1876-79,  $151,000.     All  app.  from  1886  are  for 

1.  and  d.  and  mainten. 
» Nashville  to  Kentucky  line. 


'  Kentucky  line  to  Smiths  Shoals. 
8  Smiths  Shoals. 
8  Above  mouth  of  Jellico. 
10  Nashville  to  Smiths  Shoals. 
»  Nashville  to  head  of  Smiths  Shoals. 
"  See  Appropriations,  AA-239{b). 
18  See  Cumberland  ft.belowT^ashvillefor  floating 
plant  contract. 


r  See  pp.  14-22  for  T 
Lexplanatlona,  etc.J 
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office,  $60  per  month;  Thos.  W.  &  H.  B.  Chadwell, 
rent  of  land  tor  storage,  $60,  OS,  1727. 

1906.  Port  Huron  Shipbuilding  Co.,  oonstr. 
and  erecting  2  steel  loci:  gales,  filling  valves,  etc., 
lock  No.  21,  $17,900,  Oe,  1509. 

1907.  Penn  Bridge  Ck>.,  oonstr.  and  erecting 
steel  lock  gates,  filling  valves,  etc..  Locks  3  to  7, 
$85,100;  08, 1692.  J.  K.  Joice,  yellow  pine  timber. 
Dams  3  and  S,  $25.25  per  M,  OS,  1692. 

1909.  W.  C.  Eodgers,  yellow  pine  timber. 
Dam  No.  4,  $28.50  per  M,  09, 1684. 

1910.  T.  H.  Johnston  &  Co.,  yellow  pine 
timber.  Dams  6  and  7,  $31.45  and  $30.75,  resp.,  per 
M,  10, 1855. 

ENGINEEBS. 

Chief  of  Engineers.  R.,  80, 185;  81,  250,  258; 
88,  244,  262;  83,  252;  84,  253;  86,  275;  86,  266; 
87,  234;  88,  211;  89,  246;  90,  222;  91,  283;  98, 
270;  93,  305;  94,  279;  95,  308;  96,  267;  97,  344; 
98,  336;  99,  399;  00,  456;  01,  462;  03,  390;  03, 
414;  04,  440;  05,  450;  06,  493;  07,  521;  OS,  556; 
09, 588;  10,  663,  667;  11, 713;  12, 863. 

Boards: 

Convened,  Chattanooga,  Mar.  30,  1887,  by  S.  O. 
No.  43,  to  ex.  and  B,.  upon  Lt.  Col.  Barlow's  proj. 
lor  a  1.  and  d.  at  Lower  Nashville  Isld.  K.,  88, 
1622.  (Lt.  Cols.  Poe  and  Merrill,  and  Lt.  Water- 
man.)   B.  by  Mai.  King,  88, 1625. 

Convened,  Nashville,  Term.,  Nov.  16,  1899,  by 
S.  0.  No.  68,  to  ex.  and  B.  upon  proposed  dam  at 
Lock  No.  1,  Cumberland  E.  B.,  90,  2144.  (Col. 
Poe  and  Lt.  Cols.  Merrill  and  Barlow.) 

Convened,  Nashville,  Tenn.,  Aug.  26, 1896,  under 
S.  0.  No.  21,  dated  Aug.  3, 1896,  to  consider  and  B. 
on  modification  of  proj.  for  constr.  of  Lock  No.  5. 
E.,  96,  1916.  (Maj.  F.  A.  Mahan,  Maj.  W.  L. 
Marshall,  Capt.  3.  Biddle.) 

BEEH.    B.  on  proj.,  06,  495. 

In  cbaige: 

Maj.  W.  E.  King,  1876-86.  B.,  80,  1675;  81, 
1850,  1854;  83,  1844,  1862;  83,  1489;  84,  1647,  1661, 
1662, 1663;  85,  1762. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  E.,  86,  1516; 
87,  1760;  88,  1614,  1618;  89,  1840;  90,  2136;  91, 
2270. 

Lt.  Col.  H.  M.  Eobert,  1892.    B.,  93, 1931. 

Capt.  J.  Biddle,  1893-97.  B.,  93,  2393;  94, 1807; 
95, 2264;  96, 1909;  97,  2223. 

Maj.  D.  C.  Kingman,  1898-99.  B.,  98, 1878;  01, 
458. 

Lt.  Col.  M.  B.  Adams,  1899-1903.  B.,  99,  2242; 
00,2896;  01,2411;  08, 1699. 

Maj.  J.  G.  D.  Knight,  03, 386. 

Capt.  W.  J.  Barden,  1903.    E.,  03, 1685. 

Lt.  Col.  C.  B.  Sears,  1904.    B.,  04,  2343. 

Maj.  H.  C.  Newcomer,  1905-07.  B.,  05,  1728; 
06, 1506. 

1st  Lt.  W.  G.  Caples,  07,  516. 

Maj.  W.  W.  Harts,  1907-11.  B.,  07,  1613;  08, 
1687;  09, 1680;  10, 1849;  11, 2027. 

Maj.  C.  A.  P.  Flagler,  11,  706:  13, 857. 

Maj.  E.  Jadwln,  18,  857. 

Maj.  H.  Burgess,  1912-.    R.,  18, 2233. 

Assistants: 

Capt.  L.  C.  Overman.    B.,  80, 1678. 

Lt.  W.  L.  Marshall.    R.,  81, 1864. 

W.  C.  Crozer.    R.,  83, 1865. 

C.  A.  TurrUl.    E.,  84, 1667. 

J.  S.  Walker.    B.,  98, 1889. 

LEGAL  PBOCEEDINGS. 

Purchase  and  condemnation  of  land  for  1.'  and  d. 
sites,  93,  2398;  94,  1812,  1813;  95,  2257,  2258;  96, 
1913;  97,  2226;  98, 1881,  1882;  99,  2244;  00,  2900. 

$450.17  collected  on  bond  of  J.  H.  Connor,  a  tailing 
contractor,  03, 1701. 

Claims  arising  on  account  of  overflowed  lands, 
due  to  raising  of  w.  1.  by  constr.  of  Dams  6  and  7; 
actual  damages  investigated,  and  B.  in  detail  sub- 
mitted, 11, 2031. 

OBSTRUCTIONS. 

Complaint  made  of  effect  of  imp.  on  ford  across 
Spencers  Creek;  Maj.  Harts  recom.  that  U.  S.  bear 
only  small  paxt  of  expense  of  proposed  br.,  10, 1853. 


OPERATIONS. 

1879-SO.  Nashville  to  Kentucky  line:  986  c.  y. 
r.,  6,982  c.  y.  gravel,  and  100  snags  removed;  4,323 
c.  y.  r.  quarried  and  6,604  c.  y.  dam  built;  also  596 
sna^s,  logs,  and  trees  removed. 

Kentucky  line  to  Smiths  Shoals:  1,196  snags,  logs, 
and  trees,  and  50  c.  y.  bowlders  removed. 

Smiths  Shoals:  15,652  c.  y.  loose  and  solid  r.  and 
gravel  excavated  from  chan.,  4,403  c.  y.  r.  quarried, 
and  11,993  c.  y.  dam  built. 

Smiths  Shoals  to  Palls  of  Cumberland:  218  c.  y. 
r.  removed,  80, 1676, 1677, 1678. 

1880-S1.  Nashville  to  Kentucky  line:  10,269 
0.  y.  r.  and  gravel  excavated,  1,847  c.  y.  r.  quarried, 
and  4,854  c.  y.  r.  placed  in  dams  and  bank  riprap. 

Kentucky  line  to  Smiths  Shoals:  6,139  c.  y.  r. 
and  gravel  excavated,  1,094  c.  y.  r.  quarried,  and 
3,970  0.  y.  placed  in  dams  and  riprap. 

Smiths  Shoals:  4,710  o.  y.  loose  and  solid  r.  ex- 
cavated from  Chan.,  2,038  c.  y.  masonry  and  con- 
crete laid,  4,676  c.  y.  st.  quarried,  and  12,217  c.  y. 
placed  in  dams,  81, 1850,  1851, 1852. 

1881-88.  Nashville  to  Kentucky  line:  10,808 
c.  y.  r.  quarried  and  12,215  c.  y.  placed  in  dams; 
8,585  c.  y.  gravel,  830  o.  y.  r.,  and  376  snags  removed. 

Kentucky  line  to  Smiths  Shoals:  3,789  c.  y.  r. 
quarried  and  7,048  c.  y.  of  same  placed  in  dams; 
13,518  0.  y.  r.  and  gravel  and  516  snags  removed. 

Smiths  Shoals:  3,264  c.  y.  r.  quarried,  6,700  e.  y. 
placed  in  dams,  and  210  c.  y.  excavated  from  cha^. 

Above  mouth  of  Jellico:  2,414  c.  y.  r.  excavated 
and  769  snags  and  trees  removed,  83,  1844,  1846, 
1846. 

1883-83.  Nashville  to  foot  of  Smiths  Shoals: 
4,700  c.  y.  r.  quarried,  and  16,184  c.  y.  placed  in 
dams;  5,090  c.  y.  r.,  410  snags,  and  2  wrecks  re- 
moved. 

Smiths  Shoals:  655  c.  y.  r.  excavated  from  chan., 
3,424  c.  y.  r.  quarried,  and  4,129  placed  in  dams,  83, 
1489, 1490. 

1883-84.  Nashville  to  foot  of  Smiths  Shoals: 
360  o.  y.  dr.,  660  snagsand  trees  removed,  and  1,476 
c.  y.  r.  placed  in  dams,  84, 1647. 

1884-85.  Nashville  to  head  of  Smiths  Shoals: 
370  1,  f.  of  dam  built,  containing  1,007  c.  y.  of  r.; 
480  e.  y.  r.,  341  snags,  and  69  trees  removed;  8,812 
c.  y.  r.  quarried,  and  1,965  1.  f.  riprap  dam  built; 

6.010  c.  y.  r.  and  gravel  removed  at  upper  Nash- 
ville Isld.;  809  c.  y.  r.  and  gravel  excavated  and 
1,543  c.  y.  riprap  dam  built  at  Waitsboro  Shoals, 
85, 1762,  1763. 

1885-86.  Nashville  to  head  of  Smiths  Shoals: 
1,249  c.  y.  solid  r.,  200  o.  y.  sand  and  gravel,  and  463 
c.  y.  riprap  dam  removed;  2,710  c.  y.  st.  quarried 
and  1,904  c,  y.  riprap  dam  Ijiiilt,  86, 1616. 

1886-87.  Nashville  to  head  of  Smiths  Shoals: 
At  Smiths,  Forbush,  and  Priestlys  Shoals,  133  c.  y. 
solid  r.  and  1,545  o.  y.  loose  r.  removed;  1,385  e.  y. 
embankment  built  and  1,072  c.  y.  of  st.  placed  m 
dams,  87, 1761. 

1887-88.  160  c.  y.  r.  and  gravel  removed;  215 
c.  y.  riprap  st.  quarried;  721  c.  y.  riprap  dam  built; 
602  snags  removed  from  chan.,  and  926  trees  from 
banks,  88, 1616. 

1888-89.  500  0.  y.  riprap  dams  built;  81  c.  y. 
brush  and  st.  bank  protection  placed;  193  snags  re- 
moved from  chan.,  and  753  trees  from  banks;  100 1.  f. 
of  cofferdam  built,  and  865  c.  y.  r.  excavated  from 
look  pit,  89, 1841,  1842. 

1889-90.  Constr.  of  Look  No.  1  continued; 
cofferdam  completed;  6,204  c.  y.  r.  excavated  from 
lock  pit;  1,840  c.  y.  st.  quarried,  90,  2137. 

1890-91.  1,700  c.  y.  of  earth  and  10,866  o.  y.  r. 
excavated  from  lock  pit  at  Lock  and  Dam  No.  1; 
842  c.  y.  of  masonry  quarried,  91,  2271.  3,000  o.  y. 
of  earth  excavated  for  lock  site  at  Lock  and  Dam 
No.  2,  and  constr.  of  cofferdam  begun,  91,  2272. 

1.011  snags  and  1,708  bowlders  removed  from  chan., 
and  7,796  trees  cleared  from  banks,  91,  2273. 

1891-93.  300  snags  removed  from  chan.,  and 
1,643  overhanging  trees  cleared  from  banks,  98, 
1936.  Constr.  of  Lock  and  Dam  Nos.  1  and  2  con^ 
tinued,  93, 1936. 
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1893-93.  Old  dr.  piirohased  and  maoliinery 
from  it  transferred  to  new  hull;  constr.  of  Lock  No. 
1  in  progress,  and  work  begun  on  No.  3  and  No.  4; 
nearly  12,000  snags  and  other  obstr.  removed;  some 
r.  excavated  and  placed  in  dams;  dam  that  was  at 
left  bank  of  Holleman  Isld.  transferred  to  right 
bank,  93, 2399. 

1893-94.  Constr.  of  Locks  Nos.  1,  3,  and  i  con- 
tinued, and  work  on  Nos.  2  and  5  begun,  94, 1812. 
Small  SS.  built,  and  additions  made  to  plant,  94, 
1814.  At  Wild  Goose  Shoals,  old  main  dam  was 
cut  down  to  1.  w.  for  about  450';  check  dam  built 
and  Chan,  cleared.  At  Kettle  Creek  Shoals,  dam 
116'  1.  built  with  r.  from  chan.,  some  r.  and  nearly 
1,200  obstr.  removed;  dams  repaired,  94, 1815. 

1894-95.  Work  continued  on  Looks  Nos.  2,  3, 
4,  and  6,  95,  2267.  Small  SS.  built.  Dams  re- 
paired and  extended  at  Fishing  Creek  and  at  For- 
Dush  Shoals,  95,  2259.  Nearly  19,000  leaning  trees 
and  4,000  snags,  etc.,  removed,  95,  2269,  2260. 

1895-96.  Looks  Nos.  2,  3,  4,  and  5,  in  course  of 
constr.,  96, 1912,  1913.  Nearly  600  snags  and  other 
obstr.  removed,  96, 1914. 

1896-97.  Work  on  Locks  Nos.  2  and  6  con- 
tinued, 97,  2225.  About  1,700  obstr.  of  various 
kinds  removed,  97,  2226. 

1897-98.  Work  continued  on  Locks  Nos.  3 
and  6  and  begun  on  Nos.  6  and  7,  98,  1880.  New 
hull  built  for  Weitzel.  Snag  boat  repaired  and  re- 
fitted, 98, 1881, 1882. 

1898-99.  Work  at  Lock  No.  6  carried  on  by 
hired  labor,  and  at  Nos.  6  and  7  by  contract;  work 
of  clearing  obstr.  from  chan.  above  Nashville  begun; 
about  2,000  obstr.  removed,  99,  2243. 

1899-00.  Work  of  last  year  continued;  work 
begrm  at  Lock  No.  1;  over  2,000  obstr.  remov'ed, 
00, 2897. 

1900-01.  Work  carried  on  at  Lock  No.  1  under 
contract,  and  at  Look  No.  5  by  hired  labor,  01, 2412, 
2413. 

1901-02.  Work  on  constr.  of  look  approaches 
and  abutment  protections  under  contract  at  Lock 
No.  1  completed;  work  carried  on  by  hired  labor 
at  Lock  No.  5,  03, 1700, 1701. 

1908-03.  Work  in  progress  on  Looks  Nos.  1,  2. 
3,  4,  and  6,  03, 1585.  506  snags  removed,  848  snags, 
trees,  and  logs  cut,  and  13  trees  deadened,  03, 1686. 
1903-04.  Work  in  progress  on  Locks  Nos.  1,  3, 
and  4,  04,  2344.  778  snags  removed,  2,404  snags, 
trees,  and  logs  cut,  and  22  trees  deadened,  04,  2345. 
1904-05.  Lock  gates  erected,  dam  completed, 
and  Lock  No.  1  placed  in  operation  Nov.,  1904,  05, 
1729.  70  snags  removed,  360  snags,  trees,  and  logs 
cut,  and  39  trees  deadened,  05, 1730. 

1905-06.  Work  continued  at  Lock  No.  2,  and 
begun  at  Lock  No.  21;  637  snags  removed,  1,641 
snags,  trees,  and  logs  cut,  and  657  trees  deadened, 
06, 1506, 1507. 

1906-07.  Work  in  progress  at  Lock  No.  2,  by 
hired  labor,  07,  1613.  Work  in  progress  at  Lock 
No.  4,  by  hired  labor,  and  at  Lock  No,  21,  under 
contract;  330  snags  removed,  659  snags,  trees,  and 
logs  cut,  and  41  trees  deadened,  07, 1614. 

1907-08.  Work  on  Lock  and  Dam  No.  2  con- 
tinued, dam  completed,  17,540  c.  y.  dr.  from  lower 
approach,  and  lock  placed  in  operation,  Oct.,  1907; 
gates  and  filling  valves  for  Locks  Nos.  3,  4,  and  5. 
and  filling  valves  for  Locks  Nos.  6  and  7  delivered, 
08,  1687.  Work  in  progress  on  Locks  and  Dams 
.  Nos.  3,  4,  and  5;  9,140  c.  y.  dr.  from  lower  approach 
and  dam  foundation.  Look  No.  3,  08, 1688.  Work 
on  Lock  and  Dam  No.  21  carried  on  under  contract 
until  Deo.,  1907,  when  contractor  failed,  and  U.S. 
took  possession  of  plant  and  carried  on  work  with 
hired  labor,  08,  1689.  643  snags  removed,  1,418 
snags,  trees,  and  logs  cut,  and  85  trees  deadened, 
08, 1690. 

1908-09.  Dam  at  Lock  No.  3  completed,  look 
placed  in  operation  Oct.,  1908,  and  6,643  c.  y.  dr. 
from  lower  approach;  work  in  progress  at  Looks 
and  Dams  Nos.  4,  5,  6,  and  7,  09, 1680, 1681.  Work 
in  progress  at  Look  and  Dam  No.  21,  09, 1682. 

1909-10.  Work  in  progress  on  Looks  and 
Dams  Nos.  4,  5,  6,  and  7,  and  Looks  Nos.  4  and  5 
placed  in  operation  Nov.  17  and  Oct.  18, 1909,  resp., 
10,  664,  1860, 1851.  Work  in  progress  on  Lock  and 
Dam  No.  21,  10, 1851. 

1910-11.  Two  look  houses  at  Look  No.  6  com- 
pleted and  banks  riprapped;  building  dam  and 


bank  riprapped  at  Lock  No.  6;  building  dam, 
bank  protection  and  putting  lock  in  operation  at 
Lock  No.  7;  work  on  Lock  No.  21  in  progress  and 
about  80%  completed;  snagging  operations  con- 
tinued, trees  cut,  trimmed,  and  deadened,  and 
sunken  barge  removed,  11,  2027. 

1911-13.  Work  in  progress  for  completion  and 
putting  in  operation  lock  No.  21;  riprapping  banks 
at  Locks  Nos.  6  and  7;  excavating  chans.  at  shoal 
places  bet.  Looks  Nos.  4  and  7;  snagging  opera- 
tions continued;  boat  yard  near  Nashville  pur- 
chased; general  work  continued;  Lock  No.  21  put 
in  operation  in  Oct.,  1911,  13,  866,  2233. 

PHYSICAL  CHABACTEEISTICS. 

Discharge,  84, 1666;  13,  3864. 

Table  of  distances,  with  fall  of  water  on  shoals, 
and  average  d.  in  pools  on  the  lower  Cumberland 
R.  from  Lock  No.  1;  upper  K.  imp.  to  the  Ohio  R.. 
90, 2140. 

Description  of,  after  ex.  made  1893-94,  at  Wild 
Goose,  Kettle  Creek,  and  Smiths  Shoals,  94, 1815. 

Bankslides,  96, 1914. 

Navigation  hampered  by  1.  w.  during  1904,  05, 
1730. 

Complaint  made  by  citizens  of  effect  produced 
at  Spencers  Creek  Ford  by  backwater  from  Dam 
No.  3;  petition  urges  constr.  of  br.  by  17.  S.,  11, 
2031. 

Completion  of  locks  resulted  in  good  H.  at  Nash- 
ville; affords  6'  navigation,  Nashville  to  West  Pt., 
Tenn.,  11,  716. 

Completion  of  Look  and  Dam  No.  21  affords  SS. 
navigation  the  year  round  for  30  m.  below  Bum- 
side,  Ky.;  creates  fairly  good  H.  at  that  locality, 
13, 866. 

Proj.  section,  1912,  from  Nashville  to  mouth  of 
Rook  Castle  E.,  (367  m.)  is  about  160  m.;  the  lower 
end  of  proj.  190  m.  from  R.  mouth,  13, 863. 

At  1912,  R.  had  been  made  navigable— Nashville 
to  West  Pt.  (125  m.)  for  6'  dr.  boats  all  year;  thence 
to  Bumside  (325  m.  above  Nashville)  for  SS.  of 
2y  draft  for  6  to  8  mos.;  for  boats  of  greater  draft, 
2  to  3  mos.  E.  above  Bumside,  for  35  m.,  navi- 
gable for  rafting  and  logging,  13, 865,  866. 

PLANS.    (See  Projects.) 

By  Maj.  King,  1881,  Smiths  Shoals,  1.  and  d., 
using  the  R.  itself  as  a  canal,  by  the  constr.  of  a 
dam  at  head  of  Mill  Shoal  in  connection  with  4 
locks  of  16'  lift  and  55'  x  140'  In  chambers.  Est., 
S660,000,  or  for  a  more  complete  imp.  an  addition^ 
dam,  with  3  locks  near  Shadowen  Shoal;  est., 
1965,000,  83,  1863,  1864. 

Recom.  that  existing  system  of  dams  be  tried  1 
year  longer  before  attempting  a  more  radical  imp,, 
83, 1865. 

PRIVATE  WOBK. 

Value  and  description  of  the  private  dams  above 
the  mouth  of  the  Jellico,  83,  1491,  1492;  87, 1762, 
1763. 

Act  Mar.  3,  1906,  au.  Cumberland  River  Im- 
provement Co.  to  improve  R.  and  tributaries, 
inol.  the  South  Fork  above  Bumside,  by  1.  and  d. 
and  to  use  resulting  water  power,  with  certain  pro- 
visions, and  under  IT.  S.  supervision;  also  to  eoUect 
toll  for  40  years  at  rates  to  be  fixed  by  Sec.  of  War, 
06, 451. 

PROTECTS.    (See  Plans.) 

By  Maj.  Weitzel,  1872,  Falls  of  the  Cumberland 
to  Nashville,  372  m.,  excavation  of  ledges,  sand  and 
gravel  bars,  concentration  of  water  by  wing  dams, 
removal  of  snags  and  bowlders,  and  the  restriction 
of  tributaries  to  determined  chans.;  est.,  $258,864, 
71,  470,  478;  73,  471;  77, 594. 

By  Maj.  McFarland,  1875,  Smiths  Shoals  wing 
dams  to  give  descending  coal  boats  4'  during  m. 
h.  w.,  76,  795,  796. 

Above  mouth  of  Jellico:  By  Maj.  King,  1881, 
Jellico  to  Cumberland  Ford,  110  m.,  removal  of 
snags,  trees,  and  similar  obstr.;  est.,  $55,000,  81, 
1853;  87, 1763. 

By  Maj.  King,  1884,  Nashville  to  the  head  of 
Smiths  Shoals;  slack-water  navigation,  with  23 
looks  bet.  Nashville  and  Pt.  Bumside,  and  7  looks 
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at  Smiths  Shoals,  giving  5'  on  the  lower  miter  sills; 
est.,  $4,077,922,  84,,  1663, 1665;  87, 1761. 

Dimensions  of  looks,  as  fixed  by  BE.,  52'  x  280', 
87, 1760. 

In  1891  locks  of  larger  dimensions  than  those  con- 
templated in  the  orig.  proj.  and  est.  having  been 
recom.  by  the  BE.,  the  est.  was  revised,  making 
the  cost  of  the  23  1.  and  d.  bet.  Nashville  and  Ft. 
Burnside  $5,750,000;  and  to  continue  the  imp.  to 
the  head  of  Smiths  Shoals,  with  7  additional  1.  and 
d.,  was  est.  to  cost  $1,750,000,  making  the  total  est., 
revised  proj.,  $7,500,000,  91,  2270;  93, 1938. 

Proj.  for  canalization  of  C.  R.  given,  1912  B.,  as 
follows:  Based  on  ex.  and  sui.,  1882  and  1883,  84, 
1661.  Calls  for  22  1.  and  d.  below  Burnside,  Ky., 
and  6  1.  and  d.  at  Smiths  Shoals,  above  Burnside, 
the  intention  being  to  provide  a  complete  system 
of  lockage,  Nashville  to  Rockcastle  R.,  to  gain  6' 
Chan.;  1.  to  be  52'  x  280',  with  lifts  varying  from 
10'  to  12';  est.,  $8,500,000,  13, 864. 

List  of  lands  acquired  for  1,  and  d.  sites,  distances 
from  Nashville,  acreage  and  cost— Nos.  1,  2,  3,  4,  5, 
6  (new  site  of  No.  2  incl.),  94, 1814;  Nos.  1  to  8,  and 
Nos.  21  and  22,  95, 2259;  96, 1914. 

Constr.  by  hired  labor  and  open-market  pur- 
chases au.,  93, 2399. 

Act  of  1892  app.  $20,000  to  be  applied  to  1.  and  d. 
Nos.  21  and  22,  and  provided  for  completing  the 
whole  or  any  parts  of  Nos.  5,  6,  and  7,  at  a  cost  not 
to  exceed  $600,000,  96, 1914;  99, 2243. 

By  Capt.  Biddle,  1896,  for  increasing,  because  of 
the  small  app.,  the  est.  cost  of  the  imp.  to  $9,000,000. 
Est.  cost  of  an.  mainten.,  $5,000,  to  be  increased 
from  $4,000  to  $6,000  as  each  lock  would  be  com- 
pleted. Est.  cost  of  an.  mainten.  of  the  whole 
system  of  30  locks  when  completed,  $150,000,  96, 
1916. 

Smiths  Shoals:  Act  1892  allotted  $5,000,  93, 2399; 
94, 1816.  Act  1894  allotted  $5,000,  96,  2261.  Sites 
of  Locks  and  Dams  Nos.  1  to  6  approved,  96, 1915. 
Proj.  revised  by  Capt.  Biddle,  1896,  to  provide  for 
increasing  height  of  6  locks  to  save  the  constr.  of  a 
seventh,  96, 1915. 

Lt.  Col.  Adams,  1899,  est.  $898,740.16,  and  2  years 
to  make  Locks  1  to  7  operative,  and  to  give  6'  navi- 
gation, 99,  2245. 

Lt.  Col.  Adams  recom.,  1902,  proj.  below  Nash- 
ville be  completed  first,  bet.  Nashville  and  Carthage 
next,  and  that  above  Carthage  be  abandoned,  03, 
1704. 

Lt.  Col.  Sears  recom.,  1904,  that  balances  for 
work  on  special  locks  be  made  available  for  general 
imp.,  04, 2346. 

Act  1905  au.  Lock  and  Dam  No.  21  at  cost  of 
$200,000,  and  made  applicable  for  such  work  any 
balauces  remaining  to  credit  of  any  proj  .above  said 
dam,  and  also  au.  application  of  balances  on  hand 
or  general  imp.  above  Nashville  and  lor  Locks 


Nos.  6,  6,  and  7,  to  constr.  of  Lock  and  Dam  No.  2, 
06, 1730. 

Mm^.  Newcomer  est.,  1905,  $560,000  to  make  Locks 
and  Dams  Nos.  3  to  7  available  for  navigation,  06, 
1730. 

BERH.,  1906,  reported  the  constr.  of  6  1.  and  d. 
below  Nashville,  and  completion  of  Locks  and 
Dams  Nos.  3,  4,  5,  6,  and  7  bet.  Nashville  and 
Carthage,  at  est.  of  $2,960,000,  in  addition  to  work 
aheady  provided  for,  as,  worthy  of  being  continued; 
but  proposed  imp.  bet.  Carthage  and  Burnside, 
except  Lock  and  Dam  No.  21,  not  Justified  by  C. 
involved,!  06,  495;  07,  522.  Act  Mar.  2,  1907,  au. 
modified  proj.  for  completing  the  imp.  in  accord- 
ance with  this  R.,  by  providing  for  completion  of 
l.ocks  and  Dams  Nos.  3,  4,  S,  6,  and  7;  additional 
ejcpend.  $550,000,  07,  622. 

Maj.  Harts  increased  est.  for  Dam  No.  21  to 
$77,000  for  dam,  and  $44,000  for  protection  work, 
08,  1689;  making  est.  as  modified  by  act  Mar.  2, 
1907,  $2,854,000,  08,  566. 

Maj.  Harts  recom.,  1909,  that  further  app.  for 
Look  No.  21  be  coupled  with  requirement  that  a 
suitable  public  landing  place  be  provided  at  Bum- 
side,  without  expeose  to  U.  S.,  to  prevent  a  mo- 
nopoly of  the  freight  resulting  from  the  imp.,  09, 
1683. 

Act  July  25,  1912,  app.  $5,000  for  mainten.  by 
open-chan.  work,  and  $2,500  for  purchase  of  flowage 
rights  over  lands  submerged  from  constr.  of  Dams 
6  and  7, 13,  864. 

SURVEYS. 

For  canal  around  Smiths  Shoals  au.  act  Mar.  3, 
1881;  made  by  Maj.  King,  83, 1862. 

Ex.  of  Cumberland  R.  and  princroal  tributaries 
above  Pineville;  made,  1882,  by  Maj.  King,  84, 
1661. 

Ex.  and  sur.  for  location  of  1.  and  d.,  from  Nash- 
ville to  Cincinnati  Southern  RR.;  made,  1882, 1884, 
by  Maj.  King,  84, 1662, 1663. 

Surs.  and  exs.  made  almost  every  year  from 
1893-1900  for  1.  and  d.  sites.  (See  references,  Engi- 
neers in  charge.) 

Au.  act  Mar.  3,  1909,  Lock  No.  7  to  Lock  No.  21; 
made,  1909,  by  Mai.  Harts  (R.  unfav.),^  10,  667. 

R.  by  BERH.,  Deo.  S,  1910,  req.  by  R.  and  H. 
Com.  to  report  whether  Dam  20  would  be  worthy 
as  a  separate  proposition  from  the  R.  as  a  whole. 
Maj .  Flagler,  R.,  Oct.  3, 1910,  gives  existing  physical 
and  commercial  conditions,  and  states  it  is  not 
advisable  to  undertake  constr.  of  Look  and  Dam 
No.  20,  at  an  est.  of  approx.  $386,000  at  this  time. 
Board  concurs.* 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 866. 

Maps.    98,1888. 
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Locks 


APPROPRIATIONS.4 

1906,  $5,601.30,06,1611. 
6,950.58,07,1618. 
16,623.95,08,1694. 
31,801.58,09,1686. 
33,055.73,10,1867. 
32,508.78,  11,2037. 
98,673.62,13,2237 


1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


Total,  225,215.54 
COMMERCE. 

For  lockage  an.,  see  each  An.  B. 
CONTRACTS. 

1913.    Lee  Vecchione,  delivering  cut  st.  for 
raising  walls  of  Locks  Nos.  2  and  3;  quantities  and 


prices  listed,  13,  2237.  J.  &  J.  B.  Milholland  Co., 
filling  valves,  anchorages,  etc.,  for  Lock  No.  2, 
$2,661.57;  Independent  Bridge  Co.,  delivering  and 
erecting,  at  Lock  No.  2,  entire  steel  work  for  raising 
leaves  of  lock  gates,  adjusting  and  rehanging  gates, 
etc.,  $3,793,  13,  2238. 

ENGINEERS. 

Chief  of  Engineers.    B.,  06,  496;  07,  524;  08, 
558;  09,  591;  10,  666;  11,  717;  13, 866. 

Incbarge: 

Maj.  H.  C.  Newcomer,  1906-07.    B.,  06, 1511. 
1st  Lt.  W.  G.  Caples,  07,  516. 
Maj.  W.  W.  Harts,  1907-11.    E.,  07,  1618;  08, 
1694;  09, 1686;  10, 1856;  11,  2033. 


1 H.  D.  699,  69th,  1st. 
2H.D.632,  61st,  2d. 
1  R.  and  H.  Com.  3,  62d,  2d. 

<  Expend,  under  the  permanent  indefinite  appr.  act  July  5, 1884,  for  operating  and  keeping  in  repair 
canals  and  other  public  works. 
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Mai.  C.  A.  F.  Flagler,  11, 706;  13, 857. 

Maj.  E.  Jadwin,  IS,  857. 

Maj.  H.  Burgess,  1912-.    B.,  13, 2236. 

LEGAL  PROCEEDINGS. 

20  claims,  aggregating  t33,825  during  1912,  on  ac- 
count of  overffi)wed  lands,  due  to  raising  of  w.  1.  by 
dams;  no  funds  available  for  payment  of  claims; 
congressional  legislation  required,  13,  2236. 

Negotiations  to  acquire,  by  purchase,  flowage 
rights,  pending,  13,  867. 


OPERATIONS. 

1905-06.  Minor  repairs  made  and  1,470  c.  y. 
dr.  at  Locks  Nos.  1  and  A,  06, 1511. 

1906-07.  Repairs  and  imp.  made  to  buildings, 
bank  protected,  dam  repaired,  and  other  minor 
work  done  at  Lock  A,  07, 1618. 

1907-08.  Preparations  made  for  repair  of  dam 
at  Lock  A;  minor  repairs  at  Locks  Nos.  1  and  2, 
08, 1694. 

1908-09.  Look  and  upper  approach  dr.  at 
Lock  No.  1;  lock  and  upper  approach  dr.  and  dam 
backed  with  sand  and  gravel  at  Lock  No.  2;  ex- 
tensive repairs  made  to  dam,  and  lower  approach 
excavated  at  Lock  A,  09, 1686. 


1909-10.  Dr.  at  Locks  A,  Nos.  1,  2,  and  5; 
extensive  repairs  to  dam  at  Lock  No.  3;  banks; 
protected  at  Locks  Noa.  3  and  5;  new  suction  dr. 
built  at  Mtiscle  Shoals  Canal,  10, 1856. 

1910-11.  Dr.  done  at  alllocks;  riprapping  for 
bank  protection  at  Lock  A  and  Lock  ^fo.  4;  constr. 
of  3  barges  for  Lock  A  begun,  11, 2033-35. 

1911-13.  Bank  protection,  riprapping  banks, 
removing  sediment  from  lock  pits,  dr.  lock  ap- 
proaches, constr.  of  4  barges  and  2  derrick  boats, 
and  general  mainten.  work  carried  on,  13, 2235, 

FHTSICAL  CHARACTERISTICS. 

Description  of,  11,  717,  2034,  2035. 
Vessels  unable  to  pass  over  dam  or  use  locks  dur- 
ing certain  periods  of  year  (see  Projects),  11, 2034, 

PRIVATE  WORK. 

City  of  Nashville  purchased 
wharf  purposes,  13,  867. 


ground  lor 


PROJECTS. 

Maj.  Harts  recom.  raising  lock  walls  from  3'  to  6', 
so  that  boats  can  pass  over  dam,  and  use  locks 
during  certain  seasons  of  year;  est.  submitted; 
plan  app.  by  Chief  of  Engineers,  and  au.  given  to 
carry  on  work,  11;  2034-37. 


AA-263 


CANEY  FORK  RIVER,  TENN. 


APPROPRIATIONS. 

,•  S6,000,  80, 1689. 

,881,  4,000,81,1870. 

— ,  4,000,83,1855. 

,  3,000,84,1654. 

,  3,000,  86, 1524. 

,  2,500,88,1634. 

,  2,500,90,2150. 

.907,  3,000,07,1619. 

Total,  28,000  (incl.  receipts  from  other  sources, 
$28,012.25,  09,  1687). 
COMMERCE. 
Benefit  to  C.  by  imp.,  79, 1275. 
Merchandise  transported  on  E.,  84,  1654;  88, 
1635. 

Unimportant;  1906,  815  t.  07,  525;  1908,  16,480 
t.;  09, 1688. 

ENGINEERS. 

Chiel  of  Engineers.  R.,  78, 105;  79, 142;  80, 
188;  81,  264;  83,  248;  83,  256;  84,  256;  85,  278; 

86,  269;  87,  235,  236;  88,  212;  89,  247;  90,  223; 
91,  284;  93,  272;  93,  306;  94,  282;  95,  309;  07, 
624;  08, 559;  09, 591;  10, 666, 667. 

In  charge: 

Capt.  W.  E.  King,  1878-86,  78,  106;  79,  142. 
R.,  79,  1275;  (Maj.)  80,  1688;  81,  1869;  83,  1854; 
S3, 1499;  84, 1653;  85, 1768, 1774. 

Lt.  Col.  J.  W.  Barlow,  1886-92.    R.,  86,  1623; 

87,  1766,  1768;  88,  1634;  89,  1847;  90,  2149;  91, 
2284. 

Lt.  Col.  H.  M.  Bobert,  1892.    R.,  93, 1941. 

Capt.  J.  Biddle,  1893-96.  R.,  93,  2402;  94, 1818; 
96, 2264. 

Maj.  W.  W.  Harts,  1907-09.  R.,  07,  1619;  08, 
1695;  09, 1687. 

Assistants: 

C.  A.Turrill.    R.,  79, 1275. 
C.A.Locke.    R.,  87, 1769. 

OBSTRUCTIONS.    (See   Physical  characteris- 
tics.) 

OPERATIONS. 

1880-81.  91  c.  y.  r.,  2,368  c.  y.  gravel,  and 
3,966  logs,  snags,  etc.,  removed  from  ohan. ;  555  c.  y . 
St.  placed  in  dams,  and  260 1.  f .  of  wing  dam  built, 
81, 1870, 


1881-83.  2,598  c.  y.  log  and  St.  dams  built,  200 
c.  y.  gravel  and  loose  r.  excavated,  and  2,196  trees 
and  snags  removed,  83, 1854. 

1883-83.  365  trees,  snags,  and  stumps  cut 
down  and  removed,  775  c.  y.  gravel  put  in  dams, 
and  260  c.  y.  st.  quarried  for  dam,  83, 1600. 

1883-84.  347  c.  y.  st.  quarried,  1,735  c.  y.  rip- 
rap dam  built,  and  2,695  c.  y.  r.  and  gravel  ex- 
cavated from  Chan.;  928  trees,  stumps,  and  snags 
removed,  84, 1653. 

1884-85.  600  c.  y.  r.  quarried  and  placed  in 
riprap  dams,  310 1. 1.  riprap  dam  built,  2,596  c  y. 
gravel  and  loose  r.  excavated,  and  1,609  trees 
stumps,  and  snags  removed,  85, 1769. 

1887-88.  1,550  c.  y.  r.,  sand,  and  gravel  ex- 
cavated; 693  c.  y.  riprap  St.  quarried;  568  1.  f.  spu- 
riprap  dams  bmlt;  219  snags  removed  from  chan. 
and  4,151  trees  from  banks,  88, 1635. 

1888-89.  15  c.  y.  r.  and  28  snags  removed  from 
chan.;  1,316  c.  y.  riprap  st.  quarried,  89, 1848. 

1889-90.  4  snags  removed,  65  bowlders  and 
388  c.  y.  St.  quarried,  and  1,223  c.  y.  riprap  dam 
built,  90, 2160. 

1890-91.  4,787  trees  cut,  and  49  snags  and  440 
c.  y.  r.  removed  from  chan.,  91, 2285. 

1891-93.  30  c.  y.  r.,  227  snags,  and  6,969  over- 
hanging trees  removed  from  chan.  and  banks,  93, 
1941. 

1906-07.  Material  ordered  for  constr.  of  2  flat- 
boats,  07, 1619. 

1907-08.  Snags,  logs,  trees,  and  bowlders  re- 
moved over  15  m.  of  E.,  08, 1696. 

1908-09.  Snags,  logs,  trees,  and  bowlders  re- 
moved over  76  m.  of  E.,  completing  clearing  up 
E.,  Franks  Ferry  to  mouth,  09,  1687.  Until 
further  action  is  taken  by  U.  S.,  work  will  be 
dropped,  10,  666. 

FHTSICAL  CHARACTERISTICS. 

Description  of,  79, 1276, 1277. 
Listolobstr.,  79, 1276. 

PLANS.    (See  Projects.) 

By  C.  A.  Turrill,  1879,  imp.  Caneys  Fork  ($30,228) 
by  dr.,  excavating  r.,  and  building  riprap  dams, 
79, 1246,  1277. 

PROJECTS.    (See  Plans.) 

By  Capt.  Overman,  1878,  formation  of  navigable 
chan.  during  5  months  of  the  year,  mouth  to  Sligo, 
by  removal  of  obstr.,  dr.,  and  r.  removal,  and 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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constr.  of  riprap  dams;  est.,  $30,228,  79, 1275,  1277; 
83, 1500;  87, 1767. 

By  Lt.  Col.  Barlow,  1886,  extending  navigation, 
Sligo  to  Franks  Feny;  est.,  $15,000;  entire  est., 
$46,000,  87, 1767, 1769;  98, 1941. 

SDK  VETS. 

Ex.  au.,  78, 105;  completed  by  C.  A.  Tuirill,  79, 
142, 1275, 1277. 


Ex.  with  view  to  extension  of  Caney  Fork  R, 
SUT.  to  Franks  Ferry;  made,  1884,  by  Mai.  King, 
86, 1774. 

Ex.  au.  act  Aug.  6,  1886;  made  by  Lt.  Col.  Bar- 
low, 87, 1768. 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  mouth  80  m. 
upstream;  made,  1909,  by  Maj.  Harts  (B.  unfav.),' 
10,  667. 


AA-369 


OBEY  (Obeys)  RIVER,  TENN. 


APPBOPBIATIONS. 

1880,  $4,000,  SO,  1688. 

1881,  2,500,81,1869. 

1882,  5,000,  88, 1853. 

Total,  11,500 

COMMEBCE. 

Benefit  to  C.  by  imp.,  79, 1277-79. 

ENGINEEBS. 

Chiet  of  Engineers.  K.,  78, 105;  -79, 142;  80, 
187;  81,254;  88,247;  83,255;  84,255;  87,236;  88, 
213;  10,  666. 

In  charge: 

Maj.  W.  E.  King,  1878-«4.    B.,  80,  1688;  81, 
1868;  83, 1853;  83, 1498;  84, 1652. 
Lt.  Col.  J.  W.  Barlow,  1886-88.    B.,  88, 1636. 
Maj.  W.  W.  Harts,  10, 657. 

Assistant. 

C.  A.  TurriU.    E.,  79, 1277. 
W.  C.  Crozer.    B.,  88, 1637. 

OFEBATIONS. 

1880-81.  45  c.  y.  solid  r.  and  1,782  c.  y.  gravel 
and  loose  r.  removed  from  cban.;  1,758  logs,  snags, 
and  trees  also  removed,  81, 1869. 

1881-83.  691  0.  y.  riprap  dam  built;  2,644  c.  y. 
loose  r.  and  gravel,  and  63  c.  y.  solid  r.  removed, 
83, 1853. 


1883-83.  63  c.  y.  r.  and  481  o.  y.  gravel  ex- 
cavated, 220  c.  y.  St.  quarried,  and  418  c.  y.  riprap 
dam  built,  83, 1499. 

1883-84.  1,516  c.  y.  st.  quarried;  2,363  c.  y; 
riprap  dam  built;  370  c.  y.  solid  r.  and  3,365  c.  y. 
gravel  removed  from  R.;  268  snags  removed,  com- 
pleting work  of  imp.,  84, 1652. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  79, 1277-79. 
List  of  obstr.,  79, 1278. 

PLANS. 

By  C.  A.  TurriU,  1879,  imp.,  Obeys  B.,  ($11,869), 
by  dr.,  building  riprap  dams,  etc.,  79, 1279. 

By  Lt.  Col.  Barlow,  1887,  clearing  15  m.  R.  by 
dr.,  removing  overhanging  trees,  r.,  snags,  and 
riprap  dam  constr.;  est.,  $4,352,  88, 1638. 

PROJECTS. 

By  Capt.  Overman,  1879,  3'  navigation,  by  dr. 
and  r.  excavating,  with  riprap  dams,  and  by  re- 
moving snags,  logs,  trees,  and  similar  obstr.;  est., 
$11,869,  79, 1275,  1279.    Proj.  completed,  84,  1652. 

SUB  VET. 

Ex.  au.,  78,  105,  comoleted  by  C.  A.  TurriU, 
79,  142,  1277. 

Au.  act  Aug.  5,  1886,  87,  236;  made,  1887,  by  Lt. 
Col.  Barlow,  88, 1636. 

Pre.  ex.  au.  act  Mar.  3,  1909.  B.  by  Maj.  Harts, 
Jnue  22, 19092  (unfav.),  10,  666. 


AA-375    CUMBERLAND  RIVER,  KY.     (South  Fork.) 


APPBOPBIATIONS. 

1882,  $3,000,  83, 1862. 
1884,  4,000,  84,  1661. 
1886,   6,000,  86, 1525. 

Total,  12,000 
ENGINEERS. 

Cbiet  ot  Engineers.  B.,  80, 190;  81,  258;  83, 
252;  83,  259;  84,  259;  86,  279;  86,  270;  87,  235; 
88, 211;  89, 247;  90, 222;  91, 285;  93, 273. 

In  charge: 

Maj.  W.  R.  King,  1881-86.  B.,  81,  1896;  83, 
1862;  83, 1508;  84, 1660;  85, 1770. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  R.,  86,  1625; 
87, 1765;  88, 1633;  89, 1846;  90,  2148;  91,  2286. 

Lt.  Col.  H.  M.  Robert,  1892.    B.,  93, 1943. 

Assistant.    W.C.  Crozer.    B.,  81, 1897. 

OPEBATIONS. 

1883-83.  Brush  dam  built,  50  trees  cut,  60 
c.  y.  St.  quarried  for  dams,  83, 1508. 


1884-86.  556  c.  y.  solid  r.  blasted,  368  c.  y. 
loose  r.  excavated,  108  c.  y.  st.  quarried  for  riprap, 
1,665  c.  y.  riprap  dam  bmlt,  161  trees  out  and  re- 
moved, 86, 1770. 

1886-87.  230  c.  y.  solid  and  683  o.  y.  loose  r. 
removed,  2,066  c.  y.  St.  placed  in  wing  dams  at 
Sloans  and  Roberts  Shoals,  87, 1765. 

1887-88.  607  o.  y.  riprap  quarried,  and  2,000 
c.  y.  of  spur  dam  built,  88, 1633. 

PBOJBCTS. 

By  Maj.  King,  1881,  44  m.  of  E.  below  Devils 
Jump,  removal  of  gravel  bars  and  bowlders,  ex- 
cavating Chan,  through  rocky  reefs,  and  constr.  of 
wing  dams,  to  secure  safe  navigation  at  stages  when 
at  least  3'  above  1.  w.;  est.,  $62,803,  81, 1897,  1898; 
86,  270;  87,  235;  90, 2149. 

SUB  VET. 

Au.  act  June  18, 1878;  made,  1879,  by  Maj.  King, 
81,1896.  .-       J      "6. 


1  H.  D.  693,  61st,  2d. 


2  H.  D.  319,  61st,  2d. 
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AA-280 


ROCKCASTLE  RIVER,  KY. 


COMMERCE. 

Not  unimportant,  75,  802. 

ENGINEERS. 

Chief  of  Engineers.    R.,  75,  77. 
In  cbarge.    Mai.  W.  McFarland,  1875.    R.,  75, 
800. 
Assistant.    R.  C.  McCalla.    R.,  75,  801. 

PHTSICAIi  CHARACTERISTICS. 

Description  of  the  E.,  75, 801. 


Coal  beds  in  tlie  vicinity,  75, 802. 

Table  of  distances  and  elevations,  75, 803. 

PLANS. 

By  R.  C.  McCalla,  blasting  r.  and  removal  of 
timber  from  banks,  to  provide  a  safe  outlet  for  coal 
barges  and  timber  rafts,  at  high  stages  of  water- 
est.,  JS.OOO,  75, 802. 

SURVBTS. 

By  R.  C.  McCalla,  1874-75.    R.,  76,  801. 


AA-313 


RED  RIVER,  TENIV. 


APPROPRIATION. 

1881,  »5,000,  81, 1878. 

COMMERCE. 

C.  unknown,  84, 1659. 

ENGINEERS. 

Chief  of  Engineers.  R.,  SO,  190;  81,  257,  258; 
88,251;  83,258;  84,259. 

In  charge.  Maj.  W.  E.  King,  1880-84.  R.,  81, 
1878, 1894;  83, 1861;  83, 1607;  84, 1659. 

Assistant.    C.  A.  Turrill.    R.,  81, 1894. 

OBSTRUCTIONS. 

3  brs.  not  provided  with  draws,  81, 1878. 


OPERATIONS. 

1881-83.  1,458  0.  y.  flsh-trap  dam,  60  c.  y. 
solid  r.,  1,463  c.  y.  loose  r.  and  gravel,  and  485  snags 
and  logs  removed;  1,664  overhanging  trees  cut,  and 
1,050  c.  y.  riprap  dam  built,  83, 1861. 

PROJECTS. 

By  Maj.  King,  1881,  Red  R.,  Port  Royal  to 
mouth,  removing  snags,  logs,  overhanging  trees, 
and  similar  obstr.,  and  with  riprap  dams;  est., 
810,103,  81, 1878. 

SURVEYS. 

Au.  act  June  14, 1880;  made,  1880,  by  Maj.  King, 
81, 1879. 


AA-317 


LITTLE  RIVER,  KY. 


ENGINEERS. 

Chief  of  Engineers.    R.,  85, 279. 

In  charge.    Maj.  W.  R.  King.    R.,  86, 1772. 


SURVEY. 

Ex.  au.  act  July  5,  1884;  made  by  Maj.  Khig  (R. 
unfav.),  86, 1772. 
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BB.— LOUISVILLE,  KY.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
CuBtomhouse,  Louisville,  Ky. 


(Note.— This  group  of  waterways  embraces  the  tributaries  on  left  baak  of  the  Oliio  from  Tradewater  R. 
to  Salt  R.,  inclusive— on  right  bank,  from  Louisville  to  mouth  of  the  Ohio.) 

Bear  Cr.,  Ind.  (3) 

Little  Sandy  Cr.,  Ind.  (Z) 

Puppy  Cr.,  Ind.  (3) 

Hurricane  Cr.,  Ind.  (S) 

PlgeonCr.jInd.  (3) 

Cypress  Cr.,  Ind.  (3) 

Wabash  R.,  HI.,  Ind.,  and  Oblo.  (3) 

Fatoka  R.,  Ind.  (33) 

White  R.,  Ind.  (33) 

White  R.,  East  Fork,  Ind.  (36) 

White  R.,  West  Fork,  Ind.  (36) 

Eel  R.,  Ind.  (37) 

WUd  Cat  Cr.,  Ind.  (83) 

Mlssisstnnewa  R.,  Ind.  (33) 

Salamonie  R.,  Ind.  (33) 

Eel  R.,  Ind.  (33) 

Tippecanoe  R.,  Ind.  (33) 

VermUion  R.,  Ind.  and  lU.  (33) 

Embarras  R.,  III.  (33) 

Little  Wabash  R.,  lU.  (33) 

Skillet  Fork,  111.  (36) 

Saline  R.,  III.  (3) 

Massac  R.,  III.  (3) 

Cache  R.,  111.  (3) 


BB    1  Mississippi  R. 

BB17 

BB    3  Ohio  R.,  III.,  Ky.,  and  Lad.  (1)  (See 

BB18 

DIst.  CC) 

BB  19 

BB   3  Vicinity  opp.  Cairo  H.,  HI.   (See  CC 

BB80 

andUU) 

BB31 

BB    4  Tennessee  B.  (Paducali,Ky.)  (3)  (See 

BB33 

Dist.  AA) 

BB33 

BB    6  Cumberland  R.  (3)  (See  Dist.  AA) 

BB34 

BB    6  Tradewater  R.,  Ky.  (3) 

BB36 

BB    7  Green  B.,  Ky.  (3) 

BB  36 

BB    8FondR.,Ky.  (7) 

BB37 

BB    9  Barren  R.,  Ky.  (7) 

BB3S 

The  list  now  goes  downstream  of  7 

BB39 

with— 

BB30 

BB  10  Nolin  R.,  Ky.  (7) 

BB31 

BB  11  Rough  R.,  Ky.  (7) 

BB33 

The  list  now  turns  up  Ohio  R. 

BB33 

BB  13  BlacWord  Cr.,  Ky.  (3) 

BB34 

BB  13  Salt  R.,  Ky.  (3) 

BB36 

BB  14  LouisviUe,  Ky.  (3)  (See  Dist.  CC) 

BB36 

The  list  now  proceeds  down  Ohio  E. 

BB37 

toward  mouth  thereof. 

BB38 

BB  16  Big  Blue  R.,  Ind.  (3) 

BB39 

BB  16  Little  Blue  R.,  Ind.  (3) 

BB40 

BB-6 


TRADEWATER  RIVER,  KY. 


APPROPRIATIONS. 

1881,  13,000,83,1959. 

1882,  3,500,83,1962. 
1884,  2,000,84,1748. 
1886,  2,000,86,1618. 
1888,   6,000,88,1748. 

Total,  16,500 

COMMERCE. 

Development  of  0.  due  to  imp.,  86,  1884.  De- 
scription of,  97, 2478.  Much  coal,  timber,  and  logs 
brought  out  of  the  stream,  96, 2266. 

RE.  shipment  is  secured,  and  apparently  "just 
now  "  it  does  not  pay  to  use  R .,  04, 2723. 

ENGINEERS. 

Chief  of  Engineers.  B.,  80, 197;  81,  265;  83, 
260;  83,  268;  84,  264;  86,  289;  86,  284;  87,  248; 
88,  221;  89,  262;  90,  236;  91,  304;  93,  290;  93, 
329;  94,  301;  95,  336;  96,  292;  97,  369,  372;  98, 
352;  04, 502;  10, 730. 

Boards.   (See  Surveys.) 

In.  diSiiTfiTG* 

Maj.  J.  w'  Cuyler,  1880-83.  R.,  81,  1991;  83, 
1959. 

Maj.  J.  C.  Post,  1883-87.  R.,  83, 1574;  84,  1747; 
86, 1883;  86, 1617. 

Maj.  A.  Stiokney,  1887-89.  R.,  87,  1895;  88, 
1747. 


Maj.  D.  W.  Lockwood,  1889-95.  R.,  89,  1964; 
90,  2263;  91,  2438;  93,  2073;  93,  2606;  94,  1967; 
96,  2470. 

Mai.  J.  F.  Gregory,  1896.    R.,  96, 2265. 

Capt.  J.  G.  Warren,  1897-98.  R.,  97,  2456,  2476; 
98, 1985. 

Maj.  E.  H.  Ruflner,  1904.    R.,  04, 2723. 

Lt.  Col.  J.  G.  Warren,  10, 719. 

As  sis  tSiUtrS  • 

A.  L.  Duvall.    B.,  81, 1992;  83,  1962;  84, 1748. 
D.  A.  Watt.    B.,  97,2479. 

OPERATIONS. 

1881-83.  435  c.  y .  r.  blasted,  633  snags  removed 
and  3,033  trees  out  and  deadened,  83, 1963. 

1883-84.  2,446  stumps,  logs,  and  snags  re- 
moved-and  18,711  trees  cut  and  deadened,  84, 1749. 

1884-86.  1,222  logs  and  snags  removed  and 
42,703  trees  cut  and  girdled,  86, 1884. 

1886-87.  Removal  of  obstr.  to  Fish  Trap 
Ford,  87, 1895. 

1887-88.  Removal  of  obstr.  over  19  m.  of  R., 
88, 1747. 

1889-90.  415  snags  removed  from  chan.,  and 
12,000  trees  and  logs  cleared  from  banks,  90,  2254. 

1890-91.  669  snags  and  511  logs  removed  from 
Chan.,  and  2,551  stimips  and  279  trees  cleared  from 
banks,  91,2438. 

1893-00.  Snagging  and  removal  of  other 
obstr.  done  at  intervals.  (See  references  attached 
to  Engineers  in  Ctmrge.) 
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PHTSICAL,  CHARACTERISTICS. 

Description  of,  81, 1991;  96,  2265;  97, 2477. 

A  tributary,  small  and  very  crooked,  ol  the  Ohio 
emptying  into  it  79  m.  below  Evansville,  Ind.,  93, 
2606;  94,  1967;  95,  2470;  96,  2265.  To  imp.  it 
properly  would  require  a  1.  and  d.  at  the  mouth, 
which  would  be  of  doubtful  value  on  account  o( 
the  uncertain  supply  ol  water,  97, 2478. 

PROJECTS. 

By  Capt.  Cuyler,  1880,  imp.  ol  descending  navi- 
gation on  the  Tradewater  B.  by  removal  of  snags, 
logs,  and  similar  obstr.,  and  excavation  of  a  chan. 
though  the  natural  r.  barrier  at  the  mouth  of  the 


E.,  to  give  Chan.  40'  w.  with  a  min.  d.  of  2i'  during 
8  months  of  the  year,  for  41  m.;  est.,  flO,000,  81, 
1992;  88,  1747. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1881,  by  Capt. 
Cuyler,  81, 1991. 

Ex.  au.  act  June  3,  1896;  made  by  Maj.  Gregory, 
1897  (R.  fav.  only  to  snag  removal),  97, 2476. 

Pre.  ex.  au.  act  June  13, 1902.  R.  by  Maj.  Eufl- 
ner,  July  25,  19121  (unfav.),  04,  502,  2722.  Maj. 
Eurfner's  views  concurred  in  by  BEEH.,  04, 2725. 

Pre.  ex.  au.  act  Mar.  3,  1909.  R.  by  Lt.  Col. 
Warren,  June  12, 1909^  (unfav.),  10,  730. 


BB-7  GREEN  AND  BAfiREN  RIVERS,  KY. 

LIST  OF  NOTABLE  POINTS,  MOUTH  TO  HEADWATERS. 


Oblo  R.,  Ky. 

L.  and  D.  1,  Ky. 

Pond  R.,  Ky. 

Rumsey  and  Callioun,  Ky. 

L.  and  D.  Z,  Ky. 

Rough  R.,Ky.    L.  and  D.  1. 

L.  and  D.  3,  Ky. 


L.  and  D.  4,  Ky. 
Barren  R.  and 

L.  and  D.  1,  Bowling  Green,  Ky. 
L.  and  D.  5  and  6,  Ky. 
Nolln  R.,  Ky. 
Manunoth  Cave,  Ky. 
MurfordvUle,  Ky. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Green  E.  and  tributaries 

Green  E.,  above  mouth  of  Big  Barren 

Green  E.,  Lock  No.  2  (Eumsey) 

Green  E.,  operating  and  care  of  locks  and  dams.. 


1880-1912 
1891-1911 
1893-1901 
1889-1912 


Total. 


$135,000.00 

365,673.20 

170,000.00 

1,718,215.59 


2,388.888.79 


Part  (a),  BB-7    Green  River  and  Tributaries,  Ky.     (Purchase 
of  improvements,  and  their  repair.) 


APPROPRIATION. 

1888,  $135,000,  89, 1965. 

COMMERCE. 

(See  Physical  Characteristics,  Private  Work, 
and  Operating  and  Care.) 
Details,  97, 2510. 

CONTRACTS. 

1889.  J.  T.  Williams  &  Bro.,  4  lock  houses, 
$12,000,  89,  1968.  Eigenmann  &  HoUerbach,  di- 
mension St.,  $8,137,  89,  1968.  M.  A.  Sweeney  & 
Bro.,  snag-boat  constr.,  $18,400,  89, 1968. 

1890.  S.  W.  Coflin,  2  dump  scows,  $1,293  per 
scow,  90, 2258. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  80, 195;  85,  292;  87> 
249;  89,  263;  90,  237;  91,  304;  98,  290;  06,  558; 
12, 943. 

Boards.  R.  of  Board  ot  1886  upon  the  C.  value 
and  importance  of  the  works  of  the  Green  &  Barren 
Eiver  Navigation  Co.,  87,  1903.  (Majs.  King, 
Stickney,  and  Mackenzie.) 

In  charge: 

Maj.  W.Ts.  Merrill.    R.,  80, 1799. 

Capt.  J.  C.  Post.    R.,  8S,  1904. 


Maj.  D.  W.  Lockwood,  1888-92.    R_  89,  1965; 
90,  2255;  91,  2439;  93,  2074. 
Maj.  J.  P.  Gregory.    R.,  97, 2504. 
Capt.  H.  Burgess,  06, 543. 
Lt.  Col.  H.  Jervey,  13, 929. 

Assistants: 

E.  H.  Fitzhugh.    R.,  80, 1802. 
A.  L.  Duval.    R.,  86, 1910. 
Lt.  W.  L.  Sibert.    R.,  89,  1969;  90,  2258;  91, 
2443;  93,  2078. 
G.  F.  Stickney.    R.,  97,2509. 

LEGISLATION. 

Green  &  Barren  Eiver  Navigation  Co.,  chartered 
by  Ky.,  80, 1799. 
Effort  and  failure  to  repeal  act,  80, 1801. 
Acts  of  incorporation,  80, 1822;  8S,  1907. 

OPERATIONS. 

1888-89.  Eepairs  to  buildings,  etc.,  at  Locks 
1  and  2  on  Green  E.;  12,000  c.  y.  dr.  from  lock  ap- 
proaches; plant  built  at  Lock  3,  Green  E.;  work  of 
removing  fallen  lock  walls  begun;  constr.  of  plant, 
89, 1969. 

1889-90.  8  lock  hoiises  built;  dr.  at  lock  ap- 
proaches; constr.  of  new  walls  at  Lock  No.  3  begun; 
removal  of  old  walls  at  Lock  No.  1,  Barren  E.,  90, 
2256. 


1  H.  D.  179,  68th,  2d. 


'  H.  D.  346,  61st,  2d. 


r See  pp.  14-22  for"! 
Lexplanations,  etc.  J 


EIVER  AND   HAEBOR   WORKS. 
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1890-91.  Repairs  to  lock,  dam,  guide  cribs, 
and  abutment  at  Lock  and  Dam  No.  4,  and  Dam 
No.  1;  10,000  c.  y.  dr.  from  upper  and  lower  lock 
entrances  at  Lock  No.  2;  repairs  to  Lock  and  Dam 
No.  3;  1,035  snags  cleared  from  E.  ohan.,  91,  2444, 
244S. 

1891-98.  Repairs  to  Looks  and  Dams  1,  2,  3, 
and  4,  Green,  and  1,  Barren;  28,716  c.  y.  dr.  at 
lock  entrances;  1,043  snags,  6,000  1.  t.  of  old  crib 
timber,  and  old  coflerdam  removed;  472  trees  cut 
or  deadened,  93, 2078,  2079. 

PHYSICAL  CHABACTBBISTICS. 

Description  of  ores  and  coals  on  Green  R.,  80, 
1808, 1810, 1812. 
Distances  and  elevations,  80, 1817. 
Details,  vicinity  of  mouth  of  Green  R.,  97,2509. 

PLANS.    (See  Projects.) 

By  Maj.  Merrill,  1880.  Slack-water  navigation" 
Green  and  Big  Barren  Rs.,  with  1.  and  d.;  est., 
$834,805  to  J893,184,  80,  1801,  1818.  State,  by 
virtually  closing  the  R.  by  its  charter  to  the  navi- 
gation CO.,  not  considered  entitled  to  aid  from  U.  S., 
80, 1801. 

See  Private  work. 

PRIVATE  (COKPOBATE)  WORK. 

Orig.  system  of  1.  and  d.  (4  in  Green  B.  and  1  in 
Barren  E.)  completed  by  Ky.,  1841.  Total  1.  of 
pools,  200  m.±  1868,  Ky.  leased  to  Green  &  Barren 
E.  Navigation  Go.  for  30  yrs.  Ky.,  1886,  ceded 
system  to  US.,  but  lease  above  to  be  bought  by 
US.,  80, 1799;  13,  950. 

Existing  dams,  80, 1816. 

Bates  of  toll,  80,1800. 

In  accordance  with  the  requirements  act  July  5, 
1885,  Capt.  Post  B.  on  the  condition  of  Green  and 


Barren  Es.,  with  est.  cost  of  relieving  the  same 
from  incumbrance,  so  as  to  render  them  free  to  C, 
85, 1904, 1914. 

B.  of  BE.,  1886,  on  the  C.  value  and  importance 
of  the  works  of  the  navigation  co.,  87,  1903:  when 
taken  possession  of  by  the  U.S.  (see  Projects),  the 
locks,  dams,  and  appurtenant  works  were  badly 
in  need  of  repair,  13, 940. 

PBOJECTS.    (See  Plans.) 

US.  took  possession  of  imps,  on  the  Green  and 
Barren  Bs.,  Deo.,  1888,  and  repair  of  1.  and  d.  begun. 
In  1888  $46,557  was  expended,  and  Maj.  Lookwood 
est.  $256,221  as  required  for  works  of  repair  during 
1890,  89,  263,  1965. 

At  1912,  system  included  7 1.  and  d.— Nos.  5  and 
6,  Green  R.,  having  been  added— giving  slack- 
water  navigation  from  Look  1,  Green  R.,  to  Bowl- 
ing Green,  Ky.,  on  Barren  R.  and  to  Mammoth 
Cave,  Ky.,  on  Green  E.  Total  1.  of  pool,  219  ,m., 
13,  941. 

SUB  VETS. 

Sur.  au.  act  Mar.  3,  1879,  79, 147;  made,  1879,  by 
B.  H.  Fitzhugh,  80, 1802. 

By  Maj.  Gregory,  for  new  1.  and  d.  at  or  near 
mouth  of  Green  E.  au.  act  June  3,  1896.  R.,  1897, 
not  fav.  to  immediate  imp.,  97, 2504. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  for  exten- 
sion of  existing  system  oil.  and  d.,  13, 943. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  Green 
E.,  Ky.,  at  and  near  Lock  and  Dam  No.  3,  near 
Eochester,  for  diversion  of  the  waters  of  Mud  E. 
from  its  mouth  above  said  1.  and  d.  to  a  suitable 
point  below,  13,  943. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  942. 


Part  (b),  BB-7 


Green  River,   Above  Mouth  of  Big   Barren 
River,  Ky. 


APPBOPBIATIONS. 

1892,  $50, 000. 00,  93,  2609. 
1894,  25,000.00,95,2474. 
1896,  20, 000.  00,  96,  2272. 
1899,  85,673.20,99,2583. 
180,000.00,03,1988. 
5,000.00,05,1951. 


1902, 
1905, 

Total,  365,673.20 

COMMERCE. 

Development  of  a  probably  valuable  C.  de- 
pendent upon  thorough  imp.  of  the  E.,  96,  2271. 

Unimportant  from  Greensburg  to  Mammoth 
Cave,  00,  3546. 

Increase  in  traffic  since  lock  completed,  01, 2805. 

CONTRACTS. 

1897.  Commercial  Wood  &  Cement  Co.,  ce- 
ment, $10,360,  97,  2460. 

1899.  Commercial  Wood  &  Cement  Co.,  Port- 
land cement,  $2.58  bbl.  ($12,267.90),  99, 2584. 

1904.  Hollerbach  &  May  Contract  Co.,  build- 
ing Lock  and  Dam  No.  6,  prices  given,  04,  2678; 
supple,  agreement  to  cover  modifications  in  specifi- 
cations, 05, 1951. 

ENGINEERS. 

Chief  of  Engineers.  R.,  91,  310;  93,  329;  94, 
302;  95,  337;  96,  293;  97,  370;  98,  363;  99,  446, 
448;  00,  510,  512;  01,  6,02;  03,  427;  03,  461;  04, 
497;  OS,  504;  06,  554;  07,  680;  08,  622;  09,  665; 
10,727;  11,784. 

In  charge: 

Maj.  D.  W.  Lookwood,  1891-95.  R.,  91,  2478, 
2481;  93,  2608;  94,  1971;  95,  2473. 

Maj.J.  F.Gregory,  1896.    B.,  96,2271. 

Capt.  J.  G.  Warren,  1897-98.  R.,  97,  2469;  98, 
1985. 


Capt.  G.  A.  Zinn,  1899-1900.  R.,  99,  2583;  00, 
3501  3542 

Capt.  W.  L.  Sibert,  1900-01.    B.,  01, 2805. 

Lt.  Col.  B.  H.  EufEner,  1901-02.    B.,  03, 1988. 

Maj.  6.  MoC.  Derby,  1902-03.    B.,  03, 1775. 

Capt.  H.  Burgess,  1903-08.  E.,  04,  2677;  05, 
1949;  06, 1676;  07, 1809;  08, 1877. 

Lt.  Col.  J.  G.  Warren,  1909-.    B.,  09, 1883. 

Capt.  Lytle  Brown,  1909-10.    R.,  10,  2031. 

Assistants: 

W.  M.  Hall.    B.,  97,  2460;  98, 1990. 

D.  A.  Watt.    R.,  00,  3502. 

LEGAL  PROCEEDINGS. 

Procuring  of  title  to  land,  96,  2474;  condemna- 
tion proceedings  for  some  land,  96,  2271;  title  pro- 
cured, 98, 1986. 

Negotiations  in  progress  to  purchase  additional 
land,  00,  3602. 

Complaint  of  Capt.  Burgess  on  slowness  of  Dept. 
of  Justice  in  ex.  of  land  titles,  07, 1809. 

Condemnation  proceedings  instituted  Apr.  10, 
1908,  to  acquire  land  needed  for  bank  protection 
and  for  a  roadway,  08, 1877. 

Land  acquired  for  roadway  from  Dam  No.  6  to 
nearest  public  highway,  by  condemnation  proceed- 
ings, 10, 2031. 

OBSTRUCTIONS. 

Any  imp.  of  the  E.  would  require  reconstr.  of 
the  br.  below  Canmer,  00, 3646. 

OPERATIONS. 

1894-95.    Site  of  1.  and  d.  selected,  96,  2474. 

1896-96.  Preparations  made  for  beginning 
work,  96, 2271. 

1896-97.    Constr.  of  lock  begun,  97,  2459. 

1897-98.  Lock  constr.  continued  (table  show- 
ing details  of  work  and  giving  unit  cost,  etc.),  98, 
1990. 
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1898-99.  Banks  protected  and  minor  work 
done,  99, 2583. 

1899-00.  Lock  completed  and  opened  to  navi- 
gation Jan.  17,  1900;  all  obstr.  cleared  from  pool 
above  lock,  00, 3502. 

1900-01.  Cribwork  and  bank  protection  at 
Lock  No .  5  completed  [cottage  built  for  lock  tender, 
01, 2805. 

1901-03.  Completing  cottage,  V7alks,  etc.,  03, 
1988. 

1903-03.  Preparing  plans  for  second  lock  (No. 
6,  Green  R.),  03, 1775. 

1903-04.  Constr.,  by  contract,  of  Lock  and 
Dam  No.  6  in  progress;  8,421  trees  cleared  from 
banks  by  U.  S.  plant;  lock  tender's  cottage  under 
constr.  by  hired  labor,  04, 2678. 

1904-05.  Constr.  of  Lock  and  Dam  No.  6  con- 
tinued; snagging  in  Pool  No.  6,  4,981  trees  out  and 
1,152  deadened;  lock  tender's  cottage  completed; 
fencing  U.  S.  grounds,  etc.,  05, 1949. 

1905-06.  Work  on  Look  and  Dam  No.  6  con- 
tinued, Ind.  guide  cribs  and  protection  works,  06, 
1676-78.  Snagging  and  clearing  banks  of  Nolin  E., 
06, 1678-79. 

1906-07.  Lock  opened  to  traffic  Jan.  1,  1906, 
though  not  quite  completed;  work  on  guide  walls 
and  bank  protection  in  progress,  07, 1809. 

1909-10.  Land  for  roadway  acquired  by  con- 
demnation, 10,  2031. 

1910-11.  Balance  of  app.  returned  to  Treas., 
the  proj.  having  been  completed,  11, 784. 

FHTSICAl,  CHABACTERISTICS. 

Description  of.  Pool  No.  4  to  Mammoth  Cave, 
91, 2480. 

E.  within  limits  of  proposed  slack-water  chan. 
wholly  obstr.  by  snags,  rs.,  overhanging  trees,  etc., 
97, 2459. 


Description  of  country  and  E.,  Greensburg  to 
Mammoth  Cave,  00, 3544. 


PEOJECTS. 

In  1891  Maj.  Lockwood  proposed  2  1.  and  d.  to 
extend  slack-water  navigation  from  the  upper 
limit  of  Pool  No.  4  to  Mammoth  Cave;  est.,  1361,- 
346.40,  each  lock  to  be  36'  x  161';  combined  lift,  27', 
91,  2479. 

Act  1892  au.  Lock  and  Dam  No.  6,  93, 2608.  Site 
below  mouth  of  Bear  Creek  approved  by  BE.,  95, 
2474. 

By  Capt.  Warren,  1897,  lock  and  abutment  of 
concrete  mstead  of  St.;  est.  cost  of  1.  and  d.,  tl80,- 
173.18,  98, 1986, 1988. 

Capt.  Zinn  est,  1899,  $27,000  for  snagging  opera- 
tions bet.  Mammoth  Cave  and  MunfordvUle,  and 
about  $2,500  an.  lotmainten.,  00, 3546. 

Est.  by  Capt.  Burgess,  1904,  of  $5,000  for  clearing 
banks  of  lower  Nolin  E.  of  timber  and  snags,  04, 
497. 

In  opinion  of  DO.,  E.  unworthy  of  further  imp., 
10, 2031. 


StIKVETS. 

Ex.  up  to  Mammoth  Cave  au.  act  Sept.  19, 1890; 
made,  1891,  by  Maj.  Lockwood,  91, 2481. 

Ex.  for  location  of  works,  93, 2608;  94, 1971;  95, 
2474. 

Ex.  of  Green  E.,  Ky.,  Mammoth  Cave  to  Greens- 
burg, au.  act  Mar.  3,  1899;  made,  1899,  by  Capt. 
Zinn  (B.  fav.  to  removing  snags;  see  Projects), 
00,  3543. 

Pre.  ex.  au.  act  Mar.  3, 1906,  Green  R.,  Lock  No. 
6  to  Munfordville,  Ky.  B.,  Capt.  Burgess,  fav., 
but  Ks.  of  DE.  and  BEEH.  unfav.,  06, 558.' 


Part  (c),  BB-7    Green  River,  Bumsey,  Ky.,  Lock  No.  2. 


APPBOPBI ATIONS . 

1893,     $65,000,93,2607. 
'--       105,000,95,2471. 


1894, 


Total,  170,000 

coninoiiacE. 

Nearly  all  the  C.  of  Green  E.,  Barren  E.,  and 
Eough  E.  consists  of  through  shipments  which  pass 
through  this  lock,  96, 2267. 

CONTBACTS. 

1893.  Eigenmann  &  Hollerbach,  st.  (mecial, 
$18  c.  y.;  cut,  $11  and  $13  c.  y.;  backing  st.,  $7  c.  y. 
($26,068.78),  93, 2607).    Not  completed,  94, 1968. 

J.  B.  Speed  &  Co.,  cement,  $1.34i  bbl.  ($2,017.60), 
93, 2607. 

1895.  Evansville,  Ohio  &  Green  Eiver  Trans- 
portation Co.,  St.  (special  and  coping,  $11.76  c.  y. ; 
cut,  $7  and  $10  0.  y.;  and  backing,  $5  o.  y.),  $42,- 
324.80),  96,  2472. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  93,  329;  94,  302;  95, 
337;  96,  293;  97,  369;  98,  352;  99,  445;  00;  609; 
01, 502. 

In  charge: 

Maj.  D.  W.  Lockwood,  1888-95.  E.,  93,  2606; 
94, 1968;  95,  2470. 

Maj.  J.  E.  Gregory,  1895.    B.,  96,  2266. 

Capt.  J.  G.  Warren,  1897-98.  B.,  97,  2467;  98, 
1985. 

Capt.  G.  A.  Zinn,  1899-1900.  B.,  99,  2681;  00, 
3501. 


Capt.  W.  L.  Sibert,  1900-.    B.,  01, 2805. 

Assistants: 

lit.  J.  J.  Meyler.  B.,  94, 1969;  95,  2472. 
G.  E.  Stickney.  B.,  96, 2268;  97, 2457. 
D.  A.  Watt.    B.,  99,  2SS1. 

OFEBATIONS. 

1893-93.  Preparations  made  for  constr.  new 
look,  93, 2607. 

1893-94.    lock  constr.,  94, 1969. 

1894-95.    Lock  constr.,  95,  2471. 

1895-96.  New  lock  opened  in  Dec.,  1896,  but 
constr.  continued,  96, 2267. 

1896-97.    Lock  constr.  continued,  97, 2467. 

1897-98.  Lock  constr.  to  be  continued,  98, 
1985. 

1898-99.  One  lower  shore  crib,  4  upper  cribs, 
1  shore  dike  built,  and  grading  completed,  99, 2681. 

1900-01.  Laying  wallcways,  and  d.  and 
straightening  chan.  approaches  to  locks,  01, 2805. 

PHTSICAIi  CHARACTERISTICS. 

Material  excavated  from  the  lock  site  tough, 
fibrous,  slaty  r.  that  blasted  poorly,  96, 2471;  96, 
2267. 

Lock  No.  2,  the  second  in  the  slack-water  system 
of  the  E.,  96,2267. 

PBOJECTS. 

By  Maj.  Lockwood,  1893,  lor  new  look  alongside 
the  old  one,  which  had  become  dangerous;  est. 
$170,000,  93,  2606;  96,  2266. 


»  H.  D.  377,  59th,  1st. 


r  See  pp.  14-22  for  T 
Lexplanations,  etc.J 
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Part  (d),  BB-7 


AFPBOFRIATIOXS.1 

1889, 

J34,1S9.84 

1890, 

147,973.75 

1891, 

150,146.42 

1892, 

78,610.88 

1893, 

48,968.36 

1894, 

48,088.06 

1895, 

42,315.42 

1896, 

42,217.81 

1897, 

63,090.18 

1898, 

64,779.61 

1899, 

48,627.20 

1900, 

71,025.25 

1901, 

61,816.40 

1902, 

61,057.03 

1903, 

60,281.49 

1904, 

60,060.06 

1905, 

74,388.02 

1906, 

46,492.81 

1907, 

79,228.02 

1908, 

96,677.49 

1909, 

114,195.26 

1910, 

75,884.85 

1911, 

90,423.62 

1912, 

67,777.86 

Total, 

1,718,215.69  { 

COMMEBCE. 

Desorfption  of:  during  the  9  years  up  to  1896  in 
which  the  imp.  had  been  in  charge  of  the  U.  S.  the 
average  an.  value  of  the  C.  $2,328,596,  96, 2274. 

Additional  regulations  for  use,  administration, 
and  navigation  of  Bs.,  01,  2809. 

Traffic  passing  through  looks,  1911-12,  over 
1,000,000  t.,  13,  942. 

CONTBACTS. 

Details  of  eo)end.    (See  each  an.  report.) 
1901.   J.  F.  McGuire,  steel  lock  gates,  prices 
given,  01, 2811. 

190/3.  Monongahela  Biver  Consolidated  Coal  & 
Coke  Co.,  2  scows,  $3,067  each,  08,  1990.  Holler- 
bach  &  May,  repairs  to  Dam  No.  1,  Green  E., 
prices  given,  03, 1778. 

1908.  Ed.  J.  Howard,  steel  hull,  cabin,  etc., 
for  snag  boat,  $30;830,  OS,  1886. 

1909.  B.  M. '  Cimningham,  lumber,  prices 
^ven,  10, 2042. 

ENGIVEEBS. 

Chief  ol  Engineers.  B.,  93,330;  94,  302; 
338;  96,  294;  97,  370;  98,  354;  99,  446;  00, 
01,  603;  09,  427;  03,  461;  04,  498;  05,  606; 
556;  07,  681;  08,  623;  09,  666;  10,  728;  11, 
19,  940. 

In  charge: 

Maj.  D.  W.  Lockwood,  1888-95.  B.,  93,  i 
94, 1972;  95,  2476. 

Maj.  J.  F.  Gregory,  1896.    E.,  96, 2272. 

Capt.  J.  G.  Warren,  1897-98.  B.,  97,  2462; 
1993. 

Capt.  G.  A.  Zirm,  1899-1900.  B.,  99,  2684; 
3516. 

Capt.  W.  L.  Sibert,  1900-01.    B.,  01, 2806. 

Lt.  Col;  E.  H.  Euflner,  1901-02.    E.,  08, 198S 

Maj.  G.  McC.  Derby,  1902-03.    E.,  03, 1776. 

Capt.  H.  Burgess,  1903-08.  E.,  04,  2679; 
1952;  06,  1680;  07, 1810;  08, 1878. 

Lt.  Col.  J.  G.  Warren,  1909.    E.,  09, 1884. 

Capt.  Lytle  Brown,  1909-11.  B.,  10,  2032; 
2234. 

Lt.  Col.  H.  Jervey,  1912-.    B.,  18,  2430. 

Assistants: 

Lt.,  J.  J.  Meyler.  B.,  93,  2612;  94,  1976; 
2478. 


Green   and  Barren  Rivers,  Ky.     (Locks  and 
dams,  care  and  operating.) 

G.  F.  Stickney.    E.,  96,  2276;  97, 2466. 
D.  A.  Watt.    E.,  98,  2000;  99,  2695;  00,  3530. 
W.  S.  Overstreet.    E.,  08,  1994;  03,  1783:  04, 
2692;  06, 1960. 

liEGAL  PBOCEEDINGS.    (See  Water  power.) 

LEGISLATION. 

State  and  U.  S.  laws  pertainingto  Green,  Barren, 
and  Eough  Bs.,  Ky.,  04, 2686. 

OFEBATIONS. 

1892-93.  L.  and  d.  repaired;  over  26,000  c.  y. 
dr.;  over  1,000  snags  removed;  a  large  quantity  of 
other  obstr.  removed,  and  a  large  amount  of  gen- 
eral work  done,  93, 2613. 

1893-94.  L.  and  d.  repaired,  and  portions  re- 
newed and  strengthened;  about  30,000  o.  y.  dr.; 
over  1,200  snags  removed;  large  quantities  of 
various  kinds  of  obstr.  removed ;  snag  boat  repaired, 
and  a  great  amount  of  general  work  performed,  94, 
1976. 

1894-95.    About  45,000  o.  y.  dr.  from  lock  en- 
trances and  portions  of  Barren  E.  where  w.  and  d.; 
I.  and  d.  repaired;  over  2,000  snags  removed;  large 
»  04,  \  quantities  of  obstr.  of  various  kinds  removed,  and  a 

*'  "^''  great  amoiant  of  general  work  performed,  95,  2478. 

1895-96.  L.  and  d.  repaired;  Look  No.  2  was 
closed  and  navigation  through  it  abandoned  on 
account  of  its  dangerous  condition,  Aug.,  1895,  and 
navigation  resumed  through  new  look,  Dec.,  1895; 
over  16,000  c.  y.  dr.;  constr.  of  new  hull  for  dr. 
boat  in  progress;  over  2,300  snags  removed,  and 
other  obstr.  removed,  and  much  general  work  per- 
formed, 96,  2273,  2276. 

1896-97.  Extensive  repairs  made  at  Lock  No. 
1,  Green  R.;  warehouse  constr.  and  ground  graded; 
new  hull  of  dr.  completed  and  U.S.  plant  repaired; 
2  barges  and  4  derrick  boats  built;  about  1,000  snags 
and  other  like  obstr.  removed;  over  30,000  c.  y.  dr., 
and  a  large  amount  of  misc.  work  done,  97,  2467- 
2471. 

1897-98.  Reinforcement  of  Lock  No.  4,  Green 
R.,  completed'  portion  of  dam  at  Look  No.  2  re- 
constr.;!.  and  d.  repaired;  U.  S.  plant  repaired; 
over  1,200  snags  and  other  obstr.  removed,  and 
over  6,000  trees  deadened;  over  30,000  c.  y.  dr.,  and 
much  general  work  done,  98, 2000-2006.    • 

1898-99.  Dr.  35,373  0.  y.;  rebuilding  dams  at 
Lock  No.  2;  backing  dams  at  Lock  No.  1,  Barren 
R.,  and  Lock  No.  1,  Green  R.,  and  minor  repairs 
99, 2684. 

1899-00.  Upper  and  lower  guide  cribs  built  at 
Lock  No.  1,  Green  R. ;  placing  a  comb  stick  on 
Dam  No.  2;  replacing  the  wooden  lower  gates  at 
Lock  No.  3  with  steel  ones,  and  rebuilding  upper 
gates  above  water;  repairing  and  extendmg  the 
crib  abutment  and  the  lock-wall  paving  at  Lock 
No.  4,  and  14,541  snags  and  other  obstr.  removed, 
00,  3516. 

1901-18.    General  mainten.  work  done  each 

{rear,  such  as  cleaning  mud  deposit  and  drift  from 
ook  walls,  cribs,  and  approaches;  removing  snags 
and  other  obstr.  from  pools;  look  gates,  gauges, 
flagpoles,  rowboats,  and  metal  roofs  repainted; 
fences  and  outbuildings  whitewashed ;  grass,  weeds, 
and  other  refuse  removed  from  reservation  as 
needed;  buildings  and  fences  repaired,  and  minor 
repairs  as  necessary  to  maintain  system  in  good 
navigable  condition.  (For  details  of  expend,  and 
work  done,  see  each  an.  E.) 

PHYSICAL  CHABACTEBISTICS. 

Prolonged  h.  w.  in  the  Rs.  a  cause  for  landslides 
and  damages  to  completed  structures,  93,  2610: 
94, 1972;  95,  2476;  96,  2273. 

Oak  timber  in  dam  attacked  by  hellgramite 
larvjE,  06, 1682. 


95, 

611; 
06, 

784; 


98, 
00, 

i. 
05, 

11, 
95, 


_  J.  Amount  expend,  under  the  permanent-indefinite  app.  provided  by  acts  of  July  5, 1884,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 
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PBIVATB  WOBK. 

Description  of  work  done  before  control  was  ac- 
quired by  the  U.  S.,  93, 2609:  94,  1972;  93,  2475; 
96, 2272. 


WATER  POWER. 

Leases  in  force  for  water  power,  etc.,  and  collec- 
tions made,  93, 2610;  94, 1973;  95,  2476;  96, 2274: 
97,  2462;  01,  2810;  08,  1990;  03,  1777;  04,  2681; 
05,  1954;  06,  1684;  07,  1815;  08,  1885;  09,  1891; 
10,2041;  11,2244;  18,2441. 


Part  (e),  BB-7   Big  Barren  River,  Ky.    (Extension  of  slackwater 

improvement.) 


ENGINEERS. 

Cblet  of  Engineers.    R.,  91, 310,  2474. 
In  charge.    Maj.  D.  W.  Lockwood,  1890.    R., 
91, 2475. 

Assistant.    Lt.  W.  L.  Sibert.    R.,  91,2476. 


FHTSICAL  CHARACTERISTICS. 

Description  of,  91, 2475. 

SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Mai. 
Lockwood  (B.  unlav.),  91, 2475. 


BB-8 


POND  RIVER,  KY. 


COnCUERCE. 

Logging  only  practicable  navigation,  04, 2717. 

ENGINEEES. 

Chief  of  Engineers.    R.,  87, 249;  04,  S02. 

In  charge: 

Maj.  J.  C.  Post.    R.,  87, 1901. 
Capt.  H.  Burgess.    R.,  04, 2711. 


SURVEY. 

Ex.  au.  act  Aug.  S,  1886;  made  by  Maj.  Post 
(unfav.),  87, 1901. 

Pre.  ex.  au.  act  June  13, 1902.  R.  by  Maj.  Rufl- 
ner,  July  26  and  Sept.  13, 1902i  (unfav.),  04, 502. 


BB-11 


ROUGH  RIVER,  KY. 


UST  OF  NOTABLE  POINTS,  MOUTH  TO  HEADWATERS. 


Green  R.,  Ky. 
L.  and  D.  No.  1. 


Hartford,  Ky. 
Falls. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Rough  E 

Rough  B.,  operating  and  care.. 


Total.. 


1885-1908 
1898-1912 


$105,500.00 
19,862.74 


125,362.74 


Part  (a),  BB-11 

APPROPRIATIONS. 

1890,  125,000,91,2448. 
1892,  15,000,98,2082. 
1894,  2  22,500,95,2482. 
1896,    43,000,96,2281. 

Total,    105,500 

COMMERCE. 

Imp.  of  R.  of  much  benefit  to,  96, 2281. 
Small,  96, 2281. 

CONTRACTS. 

Details  of  expend,  for  materials,  labor,  etc., 
2282;  97, 2474,  2475. 


Rougli  River,  Ky. 


96, 


ENGINEEBS. 

Chief  of  Engineers.  B.,  85, 292;  91,305;  93, 
291;  93,  330;  94,  303;  95,  338;  96,  294;  97,  371; 
98,  354;  99,  447;  00,  511;  01,  504;  08,  428;  03, 
463;  04, 500;  05, 507;  06, 556;  07, 582;  08, 625. 

In  charge: 

Capt.  J.  C.  Post.    B.,  85, 1893-94. 

Maj.  D.  W.  Lockwood,  1890-95.  B.,  91,  2446; 
98,  2081;  93,  2616;  94, 1978;  95, 2481. 

Maj.  J.  F.  Gregory,  1896.    B.,  96, 2280. 

Capt.  J.  G.  Warren,  1897-98.  B.,  97,  2471;  98, 
2009. 

Capt.  G.  A.  Zinn,  1899-1900.  B.,  99,  2599;  00, 
3539. 

Capt.  W.  L.  Sibert,  1900-01.    E.,  01, 2814. 


1  H.  D.  174,  58th,  2d. 


'  *10,000  Qt  which  was  allotted  from  Kentucky  E. 


r See  pp.  14-22  fori 
Lexplanations,  ete.J 
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MaJ.  E.  H.  Euffner,  1901-02.    R.,  Oa,  1998. 
Maj.  G.  MoC.  Derby,  1902-03.    R.,  03, 178a 
Capt.  E.  Burgess,  1903-08.    R.,  04,  2696;  05, 
1963;  06, 1689;  07, 1820;  08, 1890. 

Assistants: 

A.  L.  DuvaU.    R.,  85, 1900. 

U.  W.  L.  Sibert.    R.,  98,2082. 

Wm.  M.  Hall.    R.,  95,  2482;  96, 2281;  97,  2473. 

G.  F.  Stlckney.    R.,  97, 2476. 

D.  A.  Watt.    R.,  98, 2010;  00, 3539. 

LEGAI.  PROCEEDINGS. 

Title  to  land  tor  1.  and  d.  obtained,  93, 2616;  94, 

1979. 

LEGISI/ATION. 

Actof  Ky.ceding  State's  works  to  U.  S.,  85,1902. 

OPERATIONS. 

1890-91.  1,969  trees  deadened  from  banks  and 
290  logs  removed  from  chan.,  91, 2443. 

1891-93.  29,499  trees  deadened,  8,807  trees  cut 
upon  banks  and  in  R.,  and  5,637  snags  and  8  c.  y. 
of  St.  removed  from  chan.,  91, 2082. 

1894-95.  Preparations  made  to  constr.  I.  and 
d.,  95,  2482. 

1895-96.  Constr.  1.  and  d.  in  progress;  small 
amount  of  dr.  and  snagging  done,  96, 2281. 

1896-97.  L.  and  d.  completed  and  opened  to 
navigation  on  Dec.  12,  1896.  Snags  and  other 
obstr.  removed  from  R.,  97, 2471,  2472. 

1897-98.  Some  snagging  done  and  lock  grounds 
inclosed  by  a  fence,  98, 2009. 

1898-99.  279  snags  and  other  obstr.  removed; 
constr.  lock  tender's  house  in  progress,  99, 2602. 

1899-00.  246  obstr.  removed  and  lock  tender's 
house  completed;  new  comb  stick  placed  on  dam, 
grounds  graded,  and  minor  repairs  made,  00, 3539. 


1900-01.  Obstr.  removed,  protection  crib 
built,  grading  and  riprapping  banks  below  abut- 
ment and  lock,  01, 2814. 

1908-03.    Obstr.  removed,  03, 1788. 

PHYSICAI.  CHARACTERISTICS. 

Description  of,  93, 2616;  96, 2280. 

PLANS.    (See  Projects.) 

By  Gapt.  Post,  1885,  to  extend  navigation  to 
Greens  Mill;  5 1.  and  d.,  and  clearing  banks  of  B.; 
est.,  $270,000  to  t421,000,  85, 1896. 

PRIVATE  (CORPORATE)  WORK. 

L.  and  d.  built  by  Rough  Creek  Navigation  & 
Mfg.  Co.,  80, 1814;  85, 1894. 

Description  of  work  performed  before  the  IT.  S. 
undertook  imp.,  93,  2616;  94,1978;  95,2481;  96, 
2280. 


PROJECTS.    (See  Plans.) 

By  Maj.  Lockwood,  1890, 1.  and  d.;  cost,  $96,556; 
and  removal  of  snags  and  similar  obstr.  bet.  Hart- 
ford, Ky.,  and  the  mouth;  cost,  $9,000;  total, 
$105,556,  91,  2448. 

By  Maj.  Lockwood,  1895,  substituting  concrete 
for  masonry  work  in  the  constr.  of  1.  and  d.,  95, 
2482. 

Flan  of  concrete  lock,  96,  2284. 

SUUVEKS. 

Au.  act  July  5,  1884;  made  by  Capt.  Post,  85, 
1894. 
M^.   Flan  of  concrete  lock,  96, 2284. 


Part  (b),  BB-11     Bough  Biver,  Ky.     (Operating  and  care  of 

lock  and  dam.) 


APPROPRIATIONS.! 

1898, 

$859.08 

1899, 

639.39 

1900, 

684.41 

1901, 

752.36,01,2815. 

1902, 

949. 82,  03,  1999. 

1903, 

843.78,03,1789. 

1904, 

838.91,04,2697. 

1905, 

1,037.24,06,1964. 

1906, 

880.70,06,1690. 

1907, 

1,245.62,07,1821. 

1908, 

904. 15,  08,  1891. 

1909, 

1,328.  64,  09, 1897. 

1910, 

1,304.39,  10,2047. 

1911, 

6,549.38,11,2250. 

1912, 

1,044.87,13,2445. 

Total,  19,862.74  (18,  943). 

CONTRACTS. 

List  of  expend.,  98, 2011;  99, 2603;  00, 3S4L 

ENGINEERS. 

Chief  of  Engineers.  R.,  98,355;  99, 448:  00, 
512;  01,  504;  08,  428;  03,  464;  04,  601;  05,  508; 
06,  558;  07,  583;  08,  626;  09,  657;  10,730;  11, 
786;  13, 942. 


Incbaige: 

Capt.  J.  G.  Warren,  1898.    B.,  98, 2010. 

Capt.  G.  A.  Zinn,  1899-1900.  R.,  99,  2602;  00, 
3541. 

Capt.  W.  L.  Sibert,  1900-01.    R.,  01,  2815. 

Maj.  E.  H.  EufEner,  1901-02.    R.,  03, 1999. 

Maj.  G.  MeC.  Derby,  1903.    R.,  03, 1789. 

Capt.  H.  Burgess,  1903-08.  R.,  04,  2697;  OS, 
1964;  06, 1690;  07, 1820;  08, 1891. 

Capt.  Lytle  Brown,  09,  644. 

Lt.  Col.  J.  G.  Warren,  1908-09.    B.,  09, 1897. 

Capt.  Lytle  Brown,  1909-12.  R.,  10,  2046;  11, 
2249. 

Lt.  Col.  H.  Jervey,  19IS-.    R.,  18, 2445. 

Assistant.    D.  A.  Watt.    R.,  98,  2011. 

OPERATIONS. 

1900-18.  For  general  repairs  and  mainten.  to 
works,  see  each  an.  R.,  01, 2815;  08,1999;  03,1789; 
04,  2697;  05,  1964;  06,  1690;  07,  1820;  08,  1891; 
09, 1897;  10,2046;  11,2248;  13,2445. 

1907-11.  Snags  and  other  obstr.  removed,  07, 
1821;  08,1891;  09, 1897;  10,2046;  11,2249. 

PHYSICAL  CHARACTERISTICS. 

Gauge  readings,  98, 2011. 


>  Expend,  under  permanent-indefinite  app.,  acts  of  July  5,  1884,  for  operating  and  keeping  in  repair 
mals  and  other  public  works. 

30462°— H.  Doc.  740,  63-2 57 
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BB-13 


SALT  RIVER,  KY. 


COnOOERCE. 

Local,  and  iosufflcient  to  justify  ezpead.  to  imp., 
04, 2721. 
Table  of  C.  to  be  benefited  by  imp.,  04, 2721. 

ENGINEERS. 

Chief  of  Engineers.    B.,  SS,  229;  04,  S02. 

In  charge: 

Maj.  A.  Stiolmey,  1888.    R.,  88, 1799. 
Maj.  G.  MoC.  Derby,  1904.    B.,  04, 2719. 

Assistants: 

Lt.  W.  L.  Sibert.    B.,  88, 1800. 

W.  R.  Curtis.    B.,  88, 1800. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  the,  88, 1798. 


L.  and  d.  would  be  necessary  to  carry  naTlgation 
to  Shepherdsville.  E.  flows  through  rich  agri- 
cultural country,  04,  2719. 

PLANS. 

By  Maj.  Stickney,  1888,  imp.  of  11  m.  of  R.  above 
Keys  Ripple  by  constr.  of  1.  and  d.  with  lift  of  10', 
giving  navigable  d.  of  5'  for  8J  m.  and  2J'  tor  re- 
maining 2}  m.;  est.,  {175,000,  88, 1799. 

SURVEY. 

Au.  act  Aug.  5,  1886;  made,  1888,  by  Maj.  Stiek- 
ney,  87,249;  88,1799. 

Pre.  ex.  and  sur.,  mouth  to  Shepherdsville,  au. 
act  June  13, 1902.  R.  by  Maj.  Derby,  Feb.  5, 1903, 
on  pre.  ex.  (fav.  to  sur.  and  est.);  BERH.  (unlav.),' 
04, 5Q2,  2719,  etc. 


BB-33  WABASH  BIVEB,  ILL.  AND  IND. 

LIST  OF  NOTABLE  POINTS,  MOUTH  TO  HEADWATERS. 


Ohio  R.,  Ky.  and  Ind. 
Little  Wabash,  III. 
Fatoka  B.,  Ind. 
Mt.  Carmel,  III. 
Whit'e  B.,  Ind. 


VIncennes,  Ind. 
Terre  Haute,  Ind. 
Lafayette,  Ind. 
Tippecanoe  Cr.,  Ind. 
Delphi,  Ind. 


Part. 

Title. 

Period. 

Appropria. 
tions. 

1828-1892 
1893-1912 
1893-1909 

$746,000.00 
60,000.00 
15,000.00 

b 

■pftlOTW  V^TI^'-enTlfit;    

d 

75,858.02 

Total 

886, 858. 02 

Part  (a),  BB-23 


APPBOPBIATIONS 

1500,  sur.. 


1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 

188l/ 
1882. 


188S| 
189ol 


2  2,000,  71, 
*14,000,  71, 
50,000,  78, 
50,000,  73, 
25,000,  74, 
40,000,  75, 
70,000,  76, 
60,000,  78, 
20,000,  79, 
25,000,  80, 
3  25,000,  81, 

*  26,000,  81, 
8  40,000,83, 
<  30,000,  83, 
3  30,000,  86, 

*  10,000,  85, 
«  6  60,000,  86, 

'  60,000,-88, 

*  6,000,  88, 
«  60,000,  90, 

*  6,500,  90, 
8  60,000,  93, 

*  5,000,  93, 


,  act  May  2 

486,  489. 

489. 

58,  463. 

69,  610. 

67,  487. 

73,  740. 

90,  ii,  68. 

109,  840. 

148,  1464. 

1842. 

2000. 

2002. 

1973. 

1974. 

1640. 

1641. 

278. 

1739. 

1744. 

2229. 

2232. 

2032. 


Total,  746,000 


Wabash  River. 

COMMBECB. 

Injury  to,  by  "present"  condition  of  B.,  71, 486; 
73,  476. 

Listofbostr.,  71,486. 

Beduction  of  RR.  freights  through  imp.  of  navi- 
gation, 83, 1976. 

CONTBACTS. 

1873.  R.  McKenzie,  r.  excavation,  wing  dams, 
snagging,  and  dr.,  73,  610;  completed,  74,  485. 
Myers  &  De  Ham,  I.  excavation  at  Grand  Chain 
(23,000  c.  y.),  73,  69,  511;  74,  486;  completed,  75, 
72,  738;  79, 1451. 

1875.  J.  &  R.  Kerr,  dam  at  New  Harmony 
Cut-off,  75,  72,  739;  76,  ii,  57;  79, 1440;  for  lack  of 
sufficient  progress  contract  annulled  and  work 
completed  by  hired  labor,  77,  95,  667;  79,  1440. 
C.  M.  Cole,  cleaning  out  cut-off  at  Little  Chain,  76, 
739;  completed,  76, 90,  ii,  57.  M.  W.  Nolan,  r.  ex- 
cavation at  Warwioks  Ripple,  76,  72,  739;  76,  ii, 
67;  contract  extendedj  77,  95,  669;  annulled  Dec., 
1877,  78,  831. 

1879.  D.  S.  Barmore,  2  snag  boats  complete, 
$10,430,  to  be  completed  by  Aug.,  1879,  79, 1448. 

1884.    Carmody  &  Maple,  lock  St.,  86, 1639. 

1888.  M.  Cox,  dr.  hull,  $995;  C.  E.  Rees,  fur- 
nishing lock  St.,  $36,3,?8.S6,  88, 1740. 


♦Allotment. 

1  H.  D.  203,  58th,  2d. 

2  Allotment  for  sur. 


3  Below  Vincennes. 
*  Above  Vincennes. 
« $9,000  to  be  expend,  at  Grayvllle,  87, 1864. 


r See  pp.  14-22  fori 
Lexplanatlons,  ete.J 
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18S9.  Salem  Stone  &  Lime  Co.,  lock  st.,  S22,400, 
89, 1930. 

1891.  Bomona  Oolitic  Stone  Ck).,  st.  for  constr. 
o(  dam  abutment,  $6,541.80,  91,  2403.  Dark 
Hollow  Quarry  Co.,  look  St.,  J16,631.75,  91, 2404. 

ENCROACHMENTS. 

Obstr.  of  B.  at  Terre  Haute  by  highway  br.,  83, 
1584;  obstr.  of  E.  by  brs.  bet.  Delhi  and  Logans- 
port,  85,  257,  1650. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  71,  62;  72,  68;  73, 

59;  74,  66;  7S,  72;  76,  90;  77,  95;  78,  109;  79, 
148;  80,  197;  81,  266;  83,  260;  83,  268;  84,  267; 
86,  255,  257;  86,  277;  87,  246;  88,  220;  89,  256, 
267;  90, 231;  01, 297,  298;  93,  284. 

Boards.  Convened,  1877,  to  consider  proj.  for 
imp.  of  B.  by  dam  closing  Harmony  Cut-off,  es- 
sentially approv.  the  recom.  of  officer  in  charge, 
77,  669;  79,  1441.  (Majs.  Weitzel,  Merrill,  and 
Smith.) 

In  charge: 

Maj.  Weltzel,  1871-72.    R.,  71,  485,  489;  73,  463. 

Maj.  W.  E.  Merrill,  1873-77.  R.,  73,  610;  74, 
485;  75, 738;  76,  ii,  57. 

Maj.  J.  A.  Smith,  1877-84.  R.,  77,  667;  78,  831; 
79,  1439;  80,  1837;  81,  1995;  83,  1969;  83,  1577; 
84, 1757. 

Capt.  J.  C.  Post,  1884;  85, 1638. 

Maj.  A.  M.  Miller,  1884-86.    R.,  86, 1638, 1649. 

Maj.  A.  Stickney,  1886-90.  R.,  86,  1582;  87, 
1864;  88, 1738;  89, 1928. 

Capt.  E.  Maguire,  1890-91.  R.,  90,  2223;  91, 
2411. 

Maj.  G.  J.  Lydecker,  1891-92.  R.,  91,  2402;  93, 
2031. 

F.  Stien,  73',  463;  73,  510;  74,  485;  76,  738;  76, 
ii,  57;  77, 667.    R.,  71,  487;  73,  514. 

Capt.  M.  B.  Adams,  73,  514. 

C.B.  Bateman.    R.,  78,  833. 

E.  J.  Carpenter.    R.,  78,  835. 

A.  L.  Duvall.    R.,  86, 1660. 

0.  L.  Petitdidier.  R.,  87,  1865,  1869;  88,  1740, 
1744;  89,  1931,  1935;  90,  2229,  2233;  91,  2408,  93, 
2032,  2036. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  F.  Stien,  1871,  imp.  Wabash  to  mouth,  by 
1.  and  d.,  removal  of  rs.  at  rapids,  snagging,  and 
dr.,  81,163,253,  71,  489. 

By  Maj.  Weitzel,  1872,  imp.  Lafayette  to  mouth 
(175  m.),  by  I.  and  d.  at  Grand  Eapids,  removal  of 
r.  at  rapids,  snagging,  and  dr.  to  give  chan.  4'  x  100', 
$312,673,  78,  476.  L.  at  Grand  Eapids,  $110,000; 
repairing  dam,  $25,000,  73i  474;  73, 614. 

By  F.  Stien,  1873,  lock,  $110,000,  73, 617;  74, 487. 

By  Maj.  Merrill,  1875,  lock,  $130,000,  76,  740;  76, 
ii,  68. 

LEGISLATION. 

Joint  act  of  Illinois  and  Indiana  (1846-47)  charter- 
ing Wabash  Navigation  Co.  (see  Private  and  cor- 
porate work),  73,  612.  Provision  in  app.  act  of 
Congress,  1874,  to  extinguish  rights  of  Wabash 
Navigation  Co.,  74,  486;  79, 1451. 

Act  ot  Indiana  giving  U.  S.  au.  to  acquire  lands, 
for  imp.  ot  Wabash  B.,  by  purchase  or  condemna- 
tion, 77,  673;  79, 1461. 

OPERATIONS. 

1873-73.  6,450  c.  y.  r.  taken  from  Coffee  Isld. 
Chute;  snagging  and  dr.  open  chan.,  mouth  to 
Little  Chain  (31  m.),  73,  69,  610;  74,  486. 

1873-74.  Snagging  and  dr.  completed  for  31  m. 
above  mouth;  also  r.  excavation  at  Coffee  Isld. 
Chute;  10,809  c.  y.  r.  taken  from  Grand  Chain,  74, 
66  485. 

1874-76.  Excavation  of  r.  at  Grand  Chain 
completed  (Dec,  1874)  by  removal  of  26,630  c.  y., 
76,72,738. 


1875-76.  Cleaning  out  Little  Chain  Cut-off 
completed;  progress  on  New  Harmony  Cut-off 
Dam,  76, 90,  ii,  67. 

1876-77.  Failure  of  contractor  on  New  Har- 
mony Dam  to  prosecute  work;  contract  ammlled 
and  work  completed  by  hired  labor,  77,  96,  667; 
79,  1440.  Breach  formed  in,  by  ice  (Jan.,  1877), 
77,  95,  668;  79, 1440.  H.  w.  delays  work  at  War- 
wioks  Bipple,  77,  669.  Bemoval  ot  14,125  c.  y.  r. 
from  Little  Chain,  77,  670. 

1877-78.  Eepairs  by  hired  labor  to  dams  at 
Grand  Chain  and  New  Harmony  Cut-off,  78, 109, 
833,  836.  Dr.  by  hired  labor  and  useot  U.  S.  dr. 
from  Ohio  B.,  removing  2,731  c.  y.  earth,  143  snags, 
and  part  of  cofferdam  at  Warwioks  Bipple,  78, 109, 
834. 

1878-79.  Eepairs  by  hired  labor  to  dams  at 
Grand  Chain  and  New  Harmony,  79,  147,  1439. 
Comparison  ot  cost  by  hired  labor  and  contract, 
79,  1440.  Protection  ot  shore  near  Grayville,  111., 
79,  147,  1443.  Constr.  of  dams  at  Kingdom  Bar 
and  Turkey  Isld.,  79,  148,  1446.  History  of  pre- 
vious operations,  79, 1461. 

1879-80.  Snag  boat  built  under  contract;  136 
snags  removed  from  E.  chan.;  dam  completed 
across  New  Harmony  Cut-off;  pile,  brush,  and  st. 
bank  protections  at  Grayville  completed,  250'  of 
dike  at  Grand  Chain  raised  to  grade;  bank  protec- 
tion at  New  Harmony;  dam  across  cut-off  at  Little 
Chain  and  at  Winklers  Bar  built;  removal  of 
cofferdam  at  Warwicks  Bipple  commenced,  80, 
1838. 

1880-81.  202  snags  and  103  trees  removed;  987 
c.  y.  r.  removed  at  Warwicks  Bipple;  830 1.  f.  dike 
built  and  160  c.  y.  r.  removed  at  Grand  Chain;  750 
1.  f.  pile  and  brush  wing  dams  built  at  Winklers 
'  Bar;  560  1.  f.  bank  protection  built  at  Melntyres 
Bar;  repairs  to  New  Harmony  Dam  and  St.  pro- 
tection at  same,  81, 1996. 

1881-83.  Below  Vincennes:  825  1.  f.  cribwork 
completed  at  Little  Chain;  wing  dam  at  Melntyres 
Bar  completed,  and  that  at  Winklers  Bar  extended 
900';  shore  protection  at  New  Harmony  Dam  ex- 
tended; 267  snags  and  70  piles  removed  from  B.; 
repairs  to  plant.  Above  Vincennes:  210  snags  and 
51  trees  removed  from  chan.,  83, 1970. 

1883-83.  Below  Vincennes:  764  c.  y.  st.  re- 
moved from  chan.  through  reef  at  Irittle  Chain, 
extensive  repairs  to  brush  and  st.  dam  at  same; 
timber  dike  at  Grand  Chain  repaired;  repairs  to 
Turkey  Isld.  and  New  Harmony  Dams;  134  snags 
removed  bet.  Little  Chain  and  mouth.  Above 
Vincennes:  262  snags  removed  from  chan.  bet. 
Vincennes  and  Terre  Haute;  crib,  brush,  and  St. 
dam  constr.  at  Eightmile  Isld.,  83, 1578-1583. 

1883-84.  Below  Vmoemies:  8,690  c.  y.  St.  re- 
moved from  cut  and  placed  in  dike  at  Little  Chain; 
504  0.  y.  St.  quarried  and  369 1.  f.  cribwork  built  in 
same;  400  1.  f.  ot  wing  dam  built;  repairs  to  New 
Harmony  Dam.  Above  Vincennes:  610  snags  and 
39  piles  removed ;  work  continued  on  dam  at  Horse- 
shoe Isld.,  84, 1768-1762. 

1884-86.  Above  Vincennes:  377  snags  re- 
moved from  E.;  dam  at  Horseshoe  Isld.  completed, 
86, 1641. 

1886-87.  Below  Vincennes:  Delivery  of  st.  for 
1.  and  d.  at  Grand  Eapids;  removing  old  lock  walls 
and  preparing  site  for  new  work;  constr.  ot  levee  at 
Grayville,  87, 1864, 1867.  Above  Vincennes:  Clear- 
ing out  old  dam  cut-ofl  at  Horseshoe  Bend,  87, 
1869. 

1887-88.  Below  Vincennes:  2,683  c.  y.  earth 
placed  in  levee  across  Grayville  Band  Cut-off,  ex- 
tending same  250';  excavation  ot  old  lock  walls 
completed,  and  foundation  tor  new  1.  and  d.  at 
Grand  Eapids  begun,  88, 1741-1743. 

1888-89.  B6lowVincemies:l,743c.y.  masonry 
laid,  partly  completing  land  and  E.  walls  and  lower 
miter  sill  of  Grand  Eapids  Lock  and  Dam;  990  1.  f. 
St.  dike  built  in  continuation  of  e.  end  of  "present" 
levee;  151  snags  removed  bet.  Mt.  Carmel  and 
mouthofE.  Above  Vincennes:  448  snags  removed 
from  Chan.  bet.  Wolfs  Cut-ofl  and  Terre  Haute,  89, 
1931-1936. 

]  889-90.  Below  Vincennes:  3,078  c.  y.  masonry 
laid,  completing  lower  and  upper  miter  sills  and 
left  wall,  E.  and  land  walls,  90, 2230-2235. 


900    INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


1890-91.  Below  Vincennes:  3  timber  and  st. 
spur  dikes  completed,  and  levee  at  Grayville  Bend 
extended  1,750'',  91,  2404.  Constr.  of  I.  and  d.  at 
Grand  Rapids  in  progress,  91, 2405.  Snag  removal 
bet.  Mt.  Carmel  and  Coffee  Chute,  91,  2406.  . 

1891-92.  Below  Vincennes:  West  abutment  of 
dam  completed;  lock  constr.  in  progress;  crib  dike 
at  Little  Chain  repaired  and  nlled  with  St.;  430 
snags  removed,  93, 2031. 

PHYSICAL  CHABACTERISTICS. 

Description  of  R.,  71,  486,  487. 

Distances  from  mouth  to  points  on  R.,  73,  472. 

Height  of  h.  w.,  76,  ii,  57. 

Cut-off  at  New  Harmony,  79, 1440. 

PLANS.    (See  Estimates  and  Projects.) 

After  ex.,  1890,  Capt.  Maguire  did  not  consider 
portion  of  R.  bet.  Terre  Haute  and  Lafayette 
worthy  of  imp.,  91, 2412. 

PBIVATE,     COEPOBATE,     AND     STATE 
WORK. 

Wabash  Navigation  Co.  chartered  by  Indiana 
and  Illinois  (1846-47),  with  right  to  enter  on  and 
imp.  R.  by  locks,  dams,  or  other  devices,  for  250 
m.  above  mouth,  provided  that  the  first  work  be 
a  1.  and  d.  at  Grand  Rapids;  State  reserved  right 
to  make  navigation  free  under  certain  conditions, 
73,  612.  L.  and  d.  at  Grand  Rapids  built,  but  no 
other  work  done;  dam  10'  x  57'  x  1,030';  lock 
10'  X  50'  X  210';  1.  and  d.  of  cribwork  filled  with 
St.,  71,  488;  73,  513.  Cost  of  1.  and  d.,  $105,000, 
73,  514;  "present"  (1873)  decayed  condition  of, 
73, 69,  614.  Ofler  of  company  to  transfer  to  U.  S.; 
recom.(Maj.  Merrill)  that  U.  S.  obtain  transfer,  73, 
515.  Provision  in  act  of  Congress  (1874)  to  ex- 
tinguish title  of  company,  74, 486.  Effected  (1875) 
at  cost  of  $7,000,  75,  72,  738;  79,  1451.  Brie  and 
Wabash  Canal,  from  Toledo  (Lake  Erie)  to  Evans- 
ville  (mouth  of  Wabash  R.),  generally  following 
valley  of  R.,  77, 672. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Weitzel,  1872,  imp.  of  R.,  mouth  to 
Lafayette  (175  m.)  by  reconstr.  of  1.  and  repair  of 
d.  (formerly  built  by  Wabash  Navigation  Co.)  at 
Grand  Rapids;  removal  of  r.  at  rapids,  closing  of 
cut-offs,  removal  of  sand  and  gravel  bars,  constr. 
of  wing  dams  and  dikes,  and  removal  of  snags  and 


logs,  73,  463,  472;  73,  59,  511.  Approval  of  proj., 
73,  463;  est.,  $312,673,  73,  475. 

Maj.  Merrill,  1873,  believed  imp.  of  R.  useless 
until  1.  and  d.  at  Grand  Rapids  would  be  rebuilt, 
73,  516;  74, 66;  75,  739.  Recom.  reconstr.  of  dam 
on  old  site,  74,  66,  486. 

Maj.  Smith,  1878,  did  not  believe  C.  demanded 
1.  and  d.  at  Grand  Rapids,  78,  838. 

Proj.  of  1872  proposed  map.  of  R.  to  give  navi- 

fablechan.  of  3£  at  extreme  1.  w.;  also,  to  imp.  R., 
'incennes  to  Terre  Haute,  by  closing  cut-offs, 
concentration  of  current  by  training  walls  and 
wing  dams,  and  removal  of  snags  and  r.  obstr.,  73, 
463,  472;  73,  69,  611;  74,  66,  486;  80, 1841. 
From  1871  to  1886,  incl.,  $573,000  app. 
In  1887  est.  $250,600  would  be  required  to  com- 
plete proj.  for  that  part  of  R.  below  Vincennes, 
and  $20,000  lor  R.  above  Vincennes,  87, 1864, 1869. 
In  1888,  est.  tor  completion  of  imp.  below  Vin- 
cennes increased  to  $276,600,  88, 1739. 

In  1889  the  est.  for  completion  of  the  imp.  above 
Vincennes  increased  to  $20,000,  89, 1935. 

SCBVETS. 

Au.  act  1870,  71,  62,  485.  Recomioissance  made 
in  1871,  71,  487. 

Sur.,  1872,  mouth  to  Lafiiyette  (175  m.),  73,  472. 

Special  sur.  in  1874-75,  75,  739;  in  1875-70,  76, 
ii,  58;  in  1877-78,  78,  837;  in  1878-79,  79, 1447. 

Detailed  sur.  of  R.  from  Bone  Bank  to  its  mouth, 
9  m.,  made,  1880,  80, 1840. 

Sur.  extended  from  head  of  Grand  Chain  to 
Little  Chain,  81,1998. 

Above  Vincermes,  S3, 1973;  83, 1583;  84, 1759. 

Ex.  from  Logansport  to  Delhi,  86, 1649. 

Ex.  bet.  Terre  Haute  and  Lafayette  au.  act  Sept. 
19, 1890;  made,  1890,  by  Capt.  Maguire  (see  Plans), 
91,  2411. 

Maps: 

Drawings  of  dam  across  New  Harmony  CaUyS, 
79, 1440. 

Of  Grand  Chain,  showing  location  of  locks  and 
chutes;  sketch  of  details  of  work,  79, 1442. 

Sketch  of  Grayville  Bend,  showing  location  of 
Kingdom  Bar,  wing  dam,  and  bank  ^protection; 
sketch  of  Turkey  Isld.  Dam;  map  showmg  location 
of  dams  at  New  Harmony  and  Turkey  Isld.,  and 
map  of  Warwicks  Ripple,  showing  location  of  pro- 
posed cut,  79, 1444. 

Of  Little  Chain  and  cut-off,  showing  proposed 
imp.,  79, 1448. 


Part  (b),  BB-33 


Wabash  River,  DI.   and  Ind.,  Below  Vin- 
cennes. 


APPBOFBIATIONS. 

1872-92,   $665,000  [see  BB-23(a)]. 


1894, 

15,000,95,2444. 

1896, 

15,000,96,2242. 

1899, 

15,000,99,2577. 

1902, 

5,000,  03, 1984. 

Total, 


50,000 


COMMEECE. 

Diminution,  1893,  partly  due,  probably,  to  RR. 
facilities,  93, 2562. 

Would  probably  be  largely  increased  if  the  R. 
were  properly  imp.,  98, 1981. 

Wabash  Valley  essentially  an  agricultural  dis- 
trict. Marked  increase  in  manuf.  has  taken  place 
due  to  presence  of  coal  veins  in  Indiana  counties, 
04,  2732. 

CONTEACTS. 

1893.    H.  C.  Jones,  lumber,  $22,407.84,  93,  2561. 
1896.    E.  J.  Howard,  towboat,  $6,750,'  97,  2453. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  93, 322;  94,  296;  95, 
331;  96,  287;  97,  367;  98,  350;  99,  443;  00,  507; 


01,  500;  03,  425;  03,  457;  04,  493,  503;  05,  501; 
06,  551;  07,  677;  08,  619;  09,  661;  10,  730;  13, 
943. 

Boards.  BERH.  reviews  Capt.  Burgess's  B. 
on  sur.,  and  concurs  in  his  opinion  as  to  madvisa- 
bility  of  imp.  at  "present"  tune,  04, 2738. 

In  charge: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.    B.,  93, 2560. 

Capt.  J.  G.  Warren,  1894-99.  E.,  94,  1943;  95, 
2443;  96,  2240;  97,  2462;  98, 1970, 1981. 

Capt.  G.  A.  Zinn,  1899-1900.  E.,  99,  2577;  00, 
3497. 

Capt.  W.  L.  Sibert,  1900-01.    B.,  01, 2800. 

Maj.  E.  H.  Ruffner,  1901-02.    E.,  OS,  1984, 

Maj.  Geo.  McC.  Derby,  1902-03.    B.,  03, 1772. 

Capt.  Harry  Burgess,  1903-08.  E.,  04, 2672, 2729 
06, 1945:  06, 1673;  07, 1805;  08, 1873. 

Capt.  Lytle  Brown,  09,  644. 

Lt.  Col.  J.  G.  Warren,  1908-09.    B.,  09, 1879. 


Assistants: 

O.  L.  Petitdidier.    E.,  93,  2563. 

W.  W.  Duffleld.    E.,  94, 1945. 

T.  P.  Shanks.    E.,  97, 2464;  98, 1974. 


'  Part  of  this  cost  is  shared  by  app.  for  the  E.  above  Vincennes  and  part  by  White  E. 


r  See  pp.  14-22  for  I 
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OPERATIONS. 

1892-93.    9,095  o.  y.  St.  quarried  and  most  of 
it  conveyed  to  dam  site;  7,050  e.  y .  dr.  from  founda- 
tion bed  of  dam;  reconstr.  of  snag  boat  completed,  , 
93, 2561. 

1893-94.  1,100'  1.  dam  in  course  of  constr.,  94, 
1943. 

1894-95.  Bam  almost  completed,  and  lock  in 
use  9d  2443 

189S-96.  6,094  0.  y.  gravel  filling  placed  rn 
dam;  2 fishways constr.  (drawings  showing  details), 
96, 2240. 

1896-97.  Guide  dikes  above  Grand  Rapids 
Lock  built;  snag  boat  changed  to  scow,  97, 2452. 

1897-98.  2  cribs  constr.  below  Grand  Bapids 
Lock  and  misc.  work  done,  98, 1981. 

1903-04.  238  snags  and  stumps  removed,  04, 
2673. 

1904-05.  Removal  of  snags  and  other  obstr., 
OS,  1945. 

1905-06.    Removal  of  snags,  etc.,  06, 1673. 

PHTSICAL  CHABACTEKISTICS. 

Elevation.    (See  Projects.) 

Since  suspension  of  general  work  previous  to  1893, 
the  Chan,  unuavigable,  dikes  and  dams  destroyed, 
shoals  in  continual  formation  from  material  coming 
from  caving  banks,  93,  2561;  94, 1944;  98, 1973. 

Description  of,  parts  ex.  in  1898,  98, 1974. 


Lower  Wabash  w.  and  shallow,  obstr.  by  sand 
and  gravel  bars,  and  r.  reefs.  Near  New  Harmony 
the  R.  has  formed  a  cut-ofl,  which  takes  very 
nearly  the  whole  l.-w.  discharge,  04, 2733. 

PROJECTS. 

Elevation  of  the  works  above  sea  level,  98, 1973. 

By  Capt.  Warren,  1898,  closing  New  Harmony 
Cut-off  by  dam;  est.,  $50,000,  and  for  no  expend. 
of  funds  at  other  places  until  a  sur.,  est.  to  cost 
$20,000  or  less,  had  been  made  below  Mt.  Carmel, 
and  proj.  prepared  for  entire  imp.  (map  showing 
location  of  old  dam  and  proposed  dam  near  Har- 
mony Cut-ofE),  98, 1978. 

SURVEYS. 

Ex.  and  sur.  made  in  1897-98  by  Capt.  Warren 
to  determine  what  work  would  be  necessary  to 
reestab.  navigable  chan.,  98, 1973. 

Au.  act  June  13,  1902,  Vincennes  to  mouth.  R. 
by  Capt.  Burgess,  Deo.  16,  1903.  Plan  presented 
at  cost  of  $3,405,000,  but  not  deemed  advisable  to 
undertake  imp.  at  "present"  time,*  04,  503,  2729. 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  mouth  to  Mt. 
Carmel.  B.  by  Lt.  Col.  J.  G.  Warren,  June  12, 
10092  (unfav.),  10,730. 

Act  June  25, 1910,  au.  ex.  and  sur.  from  mouth  to 
Terre  Haute  (R.  to  come),  13, 943. 

Maps.    (See  Operations  and  Projects.) 


Part  (c),  BB-33 


Wabash  River,  Ind. 
cennes. 


and  m.,  Above  Vin- 


APPBOPRIATIONS. 

1881-92,   $80,500  [see  BB-23(a)]. 


1894, 


5,000,95,2444. 
6,000,96,2243. 
4,000,99,2577. 


Total,         15,000 

COMMERCE. 

Small,  95, 2444. 

Valley  of  Wabash  is  a  country  rich  in  agricultural 
resources;  below  Perrysville  there  is  also  mineral 
wealth  in  the  shape  of  coal  and  fire  clay,  04, 2727. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  93,  323;  94,  296;  95, 
331;  96,  287;  97,  367;  98,  351;  99,  444;  00,  508; 
01,501;  03,426;  03,459;  04,495,502;  05,502;  06, 
652;  07, 578;  08,  620;  09, 652. 

Boards.  BERH.  reviews  Maj.  Derby's  B.  on 
pre.  ex.  and  concurs  in  his  opinion  that  locality  is 
not  worthy  of  imp.,  04, 2728. 

In  charge: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.    B.,  93, 2562. 

Capt.  J.  G.  Warren,  1894-98.  E.,  94,  1946;  96, 
2444;  96,  2242;  97,  2453;  98,  1970,  1982. 

Capt.  G.  A.  Zinn,  1899-1900.  B.,  99,  2577;  00, 
3497. 

Capt.  W.  L.  Sibert,  1900-01.    B.,  01, 2801. 


Maj.  E.  H.  Ruffner,  1901-02.    B.,  03, 1985. 

Maj.  Geo.  McC.  Derby,  1902-03.  B.,  03,  1773; 
04, 2727. 

Capt.  H.  Burgess,  1903-08.  B.,  04,  2673;  05, 
1946;  06, 1674;  07,  1806;  08, 1874. 

Capt.  Lytle  Brown,  09,  644. 

Lt.  Col.  J.  G.  Warren,  1908-09.    B.,  09, 1879. 

Assistants: 

O.  L.  Petitdidier.    B.,  93,  2565. 

W.  W.  Duffield.    B.,  94, 1947. 

T.  P.  Shanks.    B.,  97,  2454;  98, 1974. 

OPEEATIONS. 

1893-93.    3,870 1.  snags  removed,  93, 2562. 
1893-94.    Some  snagging  done,  94, 1946. 
1895-96.    Some  snagging  done,  96, 2242. 
1897-98.    Some  snagging  done,  98, 1982. 
1899-00.    250  obstr.  removed,  00,  3497. 
1900-01.    375  snags,   trees,   and  other  obstr. 
removed,  01,  2801. 

PHYSICAL  CHARACTERISTICS. 

The  bed  of  the  chan.  is  full  of  dangerous  snags, 
so  that  the  traf&c  on  the  R,  is  only  nominal,  04, 
2727. 

SURVEYS. 

Pre.  ex.  au.  act  June  13, 1902,  from  Vincennes  to 
Perrysville,  Ind.  B.  by  Maj.  Derby,  Sept.  19, 
19033  (unfav.),  04,  602,  2726. 


1  H.  D.  568,  58th,  2d. 


2  H.  D.  246,  61st,  2d. 


»H.  D.  196,58th,2d. 
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Wabash  Biver.     (Lock  and  dam,  operation 
and  care.) 


AFPROPaiATIONS.i 


1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


J113. 25 
639. 15 

1,359.12 

6,640.69 
10,721.40,01,501. 

1,998.  44,  0»,  1985. 

2, 119. 52,  03, 1774. 

1,206.58,04,2676. 

1,675.94,05,1947. 

2,315.20,06,1675. 

2,621.11,07,1807. 

1, 117. 00,  08, 1876. 

2,452.66,09,1881. 
20,306.40,  10,2029. 
17,663.58,  11,2232. 

3,007.08,  13,2429. 


Total,  75,858.02(18,939). 

CONTRACTS. 

1909.  Roetzel  &  Chipman,  repairs  to  1.  and  d. 
(prices  given),  09, 1881. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  97,  368;  98,  351;  99, 
444;  00,  508;  01,  501;  08,  426;  03,  469;  04,  496; 
05,  502;  06,  553;  07,  578;  08,  621;  09,  653;  10, 
726;  11,  783;  18, 939. 


In  charge: 

Capt.  J.  G.  Warren,  1897-98.  R.,  97,  2455;  98, 
1983. 

Capt.  G.  A.  Zinn,  1899-1900.  R.,  99,  2578;  00, 
3498. 

Capt.  W.  L.  Sibert,  1900-01.    R.,  01,  2802. 

Maj.  E.  H.  Ruflner,  1901-02.    R.,  08, 1986. 

Maj.  Geo.  MdC.  Derby,  1902-03.    R.,  03, 1773. 

Capt.  Harry  Burgess,  1903-08.  B.,  04,  2675;  05, 
1947;  06, 1674;  07, 1807;  08, 1875. 

Lt.  Col.  J.  G.  Warren,  1908-09.    R.,  09, 1880. 

Capt.  Lytle  Brown,  1909-12.  R.,  10,  2028;  11, 
2232 

Lt.  Col.  Henry  Jervey,  1912-.    B.,  18, 2429. 

IJBGISLATION. 

Mt.  Carmel  Deyelopment  Co.  given  au.  to  draw 
water  from  Wabasb  E.,  08, 1876. 

OPERATIONS. 

Misc.  work  essential  to  operating  and  care  per- 
formed each  year.  (See  references  to  Engineers  in 
Charge.) 

PROJECTS. 

On  Mar.  1,  1897,  1.  and  d.  at  Grand  Rapids  put 
under  app.  for  operating  and  care  of  canals,  etc., 
97,  2465. 


BB-25 


WHITE  BIVEB,  IND. 


APPROPRIATIONS. 

1879, 

$25,000,  79,148. 

1880, 

20,000,80,1844. 

1881, 

20,000,  81,  i007. 

1882, 

20,000,88,1978. 

1884, 

10,000,  85, 1643. 

1886, 

7,500,86,279. 

1888, 

5,000,  88,  1745. 

1892, 

6,000,98,2037. 

1894, 

5,000,95,2446. 

1896, 

2,500,96,2245. 

Total, 

120,000 

COMMERCE. 

Benefit  of  imp.,  79, 1454. 
Description  of,  1896,  96,  2486. 

CONTRACT. 

1887.    M.  Cox,  dr.  hull,  $995,  88, 1746. 

ENCROACHMENT. 

Evansville  &  Terre  Haute  ER.  br.  an  obstr.  to 
navigation,  81,  2007. 

ENGINEERS. 

Cblef  ot  Engineers.  B.,  78, 109;  79, 148,  149; 
80,  198;  81,  267;  88,  262;  83,  270;  84,  268;  85, 
267;  86,  279;  87,  247;  88,  221;  89,  258;  90,  232; 
91,  298;  98,  285;  93,  323;  94,  297;  95,  332;  96j 
288;  97,  368,  372;  98,  361;  99,  445;  00,  509;  01, 
501;  08,  426;  03,  460;  04,  496;  05,  603;  06,  563; 
07,  679;  08,  621;  09,  654. 

In  charge: 

Maj.  1.  A.  Smith,  1878-85.    R.,  78,  109;  79, 1454; 
80, 1842;  81,  2005;  83, 1976;  83, 1687;  84, 1706. 
Maj.  A.  M.  Miller,  1886-86.    R.,  86, 1642. 


Maj.  A.  Stickney,  1886-89.  R.,  86,  1686;  87, 
1871;  88, 1745;  89, 1937. 

Capt.  E.  Maguire,  1890.    R.,  90,  2234. 

Lt.  Col.  G.  J.  Lydeoker,  1891-93.  R.,  91,  2409; 
98, 2037;  93, 2667. 

Capt.  J.  G.  Warren,  1894-98.  R.,  94,  1948;  95, 
2445;  96,  2244,  2245;  97,  2466,  2483;  98, 1984. 

Capt.  G.  A.  Zinn,  1899-1900.  R.,  99,  2580;  00, 
3500. 

Capt.  W.  L.  Sibert,  1901.    R.,  01, 2804. 

Maj.  E.  H.  Eufflner,  1902.    R.,  08, 1987. 

Maj.  G.  MoC.  Derby,  1903.    R.,  03, 1775. 

Capt.  H.  Burgess,  1904-08.  R.,  04,  2677;  06, 
1949;  06,  1676;  07, 1808;  08, 1877. 

Lt.  Col.  J.  G.  Warren,  1909.    R.,  09, 188^. 

O.  L.  Petitdidier.    R.,  87,  1871;  88,  1746;  89, 
1938;  90,2236;  91,2410;  98,2038;  93,2568. 
W.  W.  Duffield.    R.,  94, 1949. 
T.F.  Shanks.    B.,  97,  2487, 

OPERATIONS. 

1879-80.    277  snags  removed,  80, 1843. 

1880-81.  218  snags  removed  from  cban.; 
barges  built;  1,600 1.  f.  of  logs  framed  into  cribwork; 
quarry  opened  and  material  obtained  for  wing  dam, 
81, 2005,  2006. 

1881-88.  454  snags  and  176  trees  removed; 
1,500 1.  f.  of  round  timber  cribwork  built;  2,491  c.  y. 
St.  removed  from  cut  at  Kellys  Ripple;  376  1.  f.  of 
pile,  brush,  and  st.  wing  dams  buut  at  Themes 
Eddy,  88,  1976. 

1888-83.  420  1.  f.  of  cribwork  extension  at 
Kellys  Ripple;  dr.  built;  273  snags  and  177  trees 
removed  from  cban.,  83, 1588. 

1883-84.  2,675  c.  y.  St.  removed  from  Kellys 
Eipple,  84, 1765. 

1884-85.  17,701  c.  y.  r.  removed  from  cut  at 
Kellys  Ripple,  86, 1642. 


1  Amount  expend,  imder  the  permanent-indefinite  app.  provided  by  acts  of  July  5, 1884,  and  Mar.  3, 
for  operating  and  Iceeping  in  repair  canals  and  other  public  works. 


1909, 


f  See  pp.  14-22  forT 
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1886-87.  2,625  e.  y.  i.  removed  from  Eellys 
Ripple,  87, 1871. 

1887-88.    5,190  0.  y.  r.  removed,  88, 1746. 

1888-89.    7,835  e.  y.  r.  removed,  89, 1938. 

1891-93.  350 1. 1.  of  guiding  dike  built  at  Kellys 
Ripple,  93, 2038. 

1893-93.  915  t.  snags,  etc.,  and  86  piles  re- 
moved, 93, 2567. 

1893-94.  2,229  t.  snags,  etc.,  removed,  94, 
1948. 

1894-9S.    726  t.  snags,  etc.,  removed,  95,  2445. 

PHYSICAL  CHARACTEBISTICS. 

Description  of,  97,  2484.  (Consists  of  main  R., 
48  m.  1.;  of  Bast  iFork,  20}  m.  1.:  and  of  West  Fork, 
14  m.  1.  L.-w.  navigation  of  tne  forks  is  imprac- 
ticable for  even  small  boats,  95,  2445. 

H.-w.  marks,  97,  2491. 

PROJECTS. 

By  Maj.  Smith,  1879,  chan.  with  clear  d.  of  2', 
mouth  to  Portersville  on  the  East  Fork  and  Falls 
on  the  West  Fork,  by  removal  of  snags  and  d.  chan. 
by  wing  dams  and  dikes,  79, 148, 1454;  81,  2007. 


Modified  in  1880  to  obtain  chan.  31'  d.  from  mouth 
to  Hazelton  by  r.  removal  at  Kellys  Ripple,  dike 
oonstr.,  and  removal  of  snags,  80, 1843;  86,  279. 

1879  to  1886,  inch,  S102,500  app.;  amount  est.  to 
oompleteproj.,  117,500,  87,  247. 

Capt.  Warren,  1896,  est.  $466,946  or  $549,977  to 
imp.  R.,  and  an.  expend,  of  $6,000  for  mainten., 
97;  2484. 

Work  under  old  proj.  completed  "several  years 
ago,"  and  as  there  is  no  proj.  m  force  at  "present," 
no  further  report  will  be  made  until  additional  app. 
becomes  available,  09, 655. 

StJBVErS. 

Ex.  au.,  1878,  incl.  East  Fork  to  new  br.,  near 
Bedford,  and  West  Fork  to  town  of  Gosport,  78, 
109;  79, 149. 

Resur.  au.  act  Aug.  17,  1894.  R.  by  Capt.  War- 
ren, 1896  (unfav.;  see  Projects),  96,  2245;  97,  2483. 

Bench  marks.  Bast  and  West  Forks  and  R. 
proper,  97,  2489,  2490. 

White  R.  proper  and  a  portion  each  of  East  Fork 
and  West  Fork,  resur.,  03, 1987. 

Maps.    Of  Kellys  Ripple,  80, 1842. 


BB-33 


EMBABRAS  BIYER,  ILL. 


COMMERCE. 

None,  1892.    Outlook  for  future  not  fav.,  93, 
2574. 

ENGIlSrEERS. 

Chief  of  Engineers.    R.,  93,  324. 
In  charge.    Lt.  Col.  J.  G.  Lydecker,  1892.    R., 
93,  2573. 
Assistant.    O.  L.  Fetitdidier.    R.,  93,  2574. 


PHYSICAL  CHARACTERISTICS. 

Description  of.    About  180  m.  1.,  shallow,  and 
obstr.  by  numerous  snags,  etc.,  93,  2573. 

SURVEY. 

Ex.  au.  act  July  13, 1892;  made,  1892,  by  Lt.  Col. 
Lydecker  (R.  unfav.),  93, 2573. 


BB-36 


LITTLE  WABASH  RIVER,  ILL. 


COMMERCE. 

Description  of;  chiefly  grain.  Value  of  the 
stream  to*  C.  dependent  on  Wabash  R.,  a  but 
partly  imp.  stream,  93,  2570. 

Description  of,  04,  2700. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  324;  04,  502. 

Boards.  BERH.  reviews  Maj.  Derby's  R.  and 
concurs  in  his  opinion  that  it  is  not  desirable  to 
undertake  imp.,  04,  2700. 

In  charge: 

Lt.  Col.  J.  G.  Lydecker,  1892-93.    B.,  93, 2569. 

Maj.  G.  McC.  Derby,  1904.    R.,  04, 2699. 

Assistants: 

O.  L.  Fetitdidier.    R.,  93, 2571. 

G.W.Shaw.    R., 04, 2701. 


OBSTRUCTIONS. 

Navigation  obstr.  by  a  milldam  at  Carmi,  and 
bet.  this  point  and  the  mouth  there  is  a  drawless 
wagon  br.,  93,  2570. 

PHYSICAL  CHARACTERISTICS. 

Description  of.  About  250  m.  1.,  emptying  into 
the  Wabash  about  15  m.  from  the  latter's  con- 
fluence with  the  Ohio,  93, 2570. 

Description  of,  04, 2700. 

PRIVATE  (STATE)  WORK. 

L.  and  d.  was  completed,  1868,  by  State  of  Illi- 
nois, but  after  being  operated  for  a  year  it  was 
destroyed  by  fire,  93, 2570. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Lt.  Col. 
Lydecker,  1892  (R.  unfav.),  93,  2569. 

Pre.  ex.  au.  act  June  13,  1902,  mouth  to  Carmi. 
R.,  Maj.  Derby,  Sept.  3,  1903  (unfav.),i  04,  502, 
2698. 


1  H.  D.  38,  58th,  2d. 
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CC.-lst  CINCINNATI,  0.,  DISTRICT. 
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BIVER  AND  HABBOB  WOBKS. 
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See  p.  907. 


OHIO  RIVER. 


See  Bpecial  index,  p.  909. 


CC— 1st  CINCINNATI,  O.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Cincinnati,  Ohio. 


The  principal  work  ol  this  office  is  the  charge  of  Ohio  Elver  (tributary  to  lillssisslppl  E.),  at  least 
from  the  mouth  to  the  Big  Sandy,  the  tributaries  being  in  charge  of  other  district  offices. 

CC-1.     OHIO  RIVER,  KY.,  ILL.,  EVD.,  O.,  W.  VA.,  and  PA.' 


No.  ofworlc 
and  part. 


Title. 


Period. 


Page  of 

this 
index. 


CCl., 
CCl.. 


.(a) 
.(b) 


Plan  followed  in  presenting  data  under  head  of  "Ohio  E." 

List  of  points  or  stretches.  Ohio  E.,  mouth  to  Pittsburgh.  The  ab- 
stracts of  data  (or  parts)  conceming  any  point  or  stretch  are  ar- 
ranged in  an  order  determined  bv  the  numerical  order  of  this  list. 

Index  to  points  or  stretches  named  under  head  of  "Ohio  E." 

GeneraUacts  concerning  Ohio  E 

List  of  appropriations,  etc ; 

OhioE.  (except  Falls). i 

Ohio  E.,  operating  and  care  of  snag  boat 

Ohio  E.,  operating  and  care  of  snag  boat  Pennsylvania 

Ohio  E.,  etc.— Cairo,  111. ,  to  Brunswick,  6a 

Ohio  E.,  Cairo  to  Pittsburgh  ("  Transportation  Routes  to  Seaboard") . 


1835-1912 
1890-1912 
1905-1912 
1872-1875 
1874-1875 


908 
909 
911 
912 
920 
933 
933 
934 
934 


OHIO  RIVER^SPECIAL  POINTS  OK  STRETCHES. 


CC2.. 
CC4.. 

■(c) 

CC  7... 

CC  17 

CC  21 

CC24. 
CC  27. 

-(a) 

CC  36 1 

CC39. 
CC  46. 
CC50. 
CC  51. 

-Ca) 

CC  69    . 

CC71 

CC79 

CC  81  ... 

CC88 

CC97. 
CC99. 

:lai 

Levees  at  Cairo,  111. . .' 

Levees  at  Mound  City,  111 

Paducah,  Ky 

Shawneetown  H.,  Ill 

Mt.  Vernon  H.,  Ind 

Near  Evansville,  Ind , 

Owensboro  H^  Ky 

New  Albanv  H.,  Ind 

Ohio  R.  Falls,  Louisville  and  Portland  Canal,  and  Indiana  Chute 

Lawrenceburg  H.,  Ind 

Cinciimati,  Ohio 

Little  Miami  E. .  Ohio 

Kanawha  R.,W.Va 

Middleport,  Ohio 

Parkersburg,  W.  Va 

Muskingum  R.,  Ohio 

Bellaire,  Ohio 

Dredging  Pools  3,4,  and  6 

Rochester  and  Freedom,  Pa 


1912 

935 

1912 

935 

1884-1885 

935 

1881-1885 

935 

1873 

936 

1886-1891 

936 

188J-1891 

936 

1884-1885 

937 

1862-1912 

937 

1884-1885 

944 

1878-1894 

945 

1892-1893 

945 

1884-1888 

948 

1882-1884 

949 

1880-1881 

949 

1870-1896 

949 

1880-1881 

960 

1905-1910 

954 

1882-1884 

965 

OHIO  KIVBR— CONSTBUCTION  OP  LOCKS  AND  DAMS.2 


CC22 

CC34 

CC48 

CC59 

C!C63 

CC64 

CC93...(a) 
CO  97 


Lock  and  Dam  48 

,LockandDam43 

Lock  and  Dam  37 

Lock  and  Dam  31 

Lock  and  Dam  29 

Locks  and  dams.  Big  Sandy  to  Pennsylvania  State  line 

Locks  and  Dams  1-10 

Locks  and  Dams  2-6 


1910-1912 

936 

191? 

937 

1902-1912 

944 

1912 

946 

1910-1912 

946 

1902-1912 

946 

1902-1912 

950 

1892-1902 

954 

OHIO  BIVERr-LOCKS  AND  DAMS— OPERATING  ABTD  CARE. 


CC39...(b) 
CC48...(b) 
CC80...(a) 
CC93...(b) 


Louisville  and  Portland  Canal,  operating  and  care. 

Lock  and  Dam  37,  operating  and  care 

Locks  and  Dams  11, 13, 18,  operating  and  care 

Locks  and  Dams  1-10,  operatmg  and  care 


1893-1912 
1911-1912 
1910-1912 
1S93-1912 


942 
944 
949 
952 


lEx.— B.  (lav.),  Deo.  22,  1822.    Indiana  side:  Sur.— B.,  Feb.  3,  1844;  ests.,  $1,405,146  and  $7,476,603. 
(H.  p.  482,  55th,  2d.)    The  river  Is  the  largest  eastern  tributary  of  the  Mississippi. 


Canal:  Ex.— B.  (indefinite),  Feb.  3, 1826. 
2  See  also  Part  (1),  CC-1. 


(H.  D.  482,  65th,  2d.) 


Ohio  and  Schuylkill 
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CG-l(a)    Plan  followed  in  presenting  data  under  head  of 

"Ohio  River." 

The  Ohio  flows  through  several  States,  and  thereby  through  several  engineering  districts  or  waterway 
groupings.  The  engineering  districts  are  those  of  Nashville  and  Chattanooga,  Tenn.;  Louisville,  Ky.; 
Cinemnati,  Ohio;  Wheeling,  W.  Va.;  and  Pittsburgh,  Pa.  Almost  all  these  o£Sces  have  charge  of  some 
portions  of  the  improvement  works  on  the  Ohio.  For  the  sake  of  clearness,  however,  and  for  the  sake 
of  getting  together  all  the  data  about  Ohio  River,  the  data  oonceming  it  is  grouped  in  this  work  (but  not 
in  the  reports  of  the  Chief  of  Engineers,  U.  S.  Army;,  under  the  significant  letter  of  the  1st  Cincinnati 
(Ohio)  District,  i.  e.,  "CC." 

The  foUowine^is  a  list  of  the  notable  points  on  the  river  from  the  mouth  at  Cairo,  HI.,  to  the  headwaters 
at  Pittsburgh,  Pa.,  and  each  point  is  numbered  according  to  this  order.  The  abstracts,  or  parts,  already 
referred  to  are  numbered  on  fiiis  basis,  and  they  are  printed  in  that  order. 


CC-l(b)  List  of  notable  points 
numbered  from  the  mouth  at 


1  Ohio  B.,  in  general  (trib. 

.  to  Miss. 

B.) 

a  Cairo 

lU. 

3  O.  B.  liOck  and  Dam  54. 

4  Mound  City 

III. 

5  O.  B.  Lock  and  Dam  53. 

6  Metropolis 

lU. 

7  Paducah 

Ky. 

8  Tennessee  B. 

Ky. 

9  O.  B.  Lock  and  Dam  52. 

10  SnUtbland 

Ky. 

11  Cumberland  B. 

Ky. 

IZ  Sister  Islands. 

13  Golconda 

Dl. 

14  O.  B.  Lock  and  Dam  51. 

15  Tradewater  E. 

Ky. 

16  O.  B.  Lock  and  Dam  50. 

17  Shawneetown 

III. 

18  Wabash  B. 

Ind. 

19  Unlontown 

Ky. 

30  O.  B.  Lock  and  Dam  49. 

31  Mt.  Vernon 

Ind. 

33  O.  B.  Lock  and  Dam  48. 

33  Henderson 

Ky. 

34  Evansvllle 

Ind. 

35  Green  B. 

Ky. 

36  O.  B.  Lock  and  Dam  47. 

37  Owensboro 

Ky. 

3S  O.  B.  Lock  and  Dam  46. 

39  Hawesville 

Ky. 

30  Cannelton 

Ind. 

31  O.  E.  Lock  and  Dam  45. 

33  O.  B.  Lock  and  Dam  44. 

33  Big  Blue  B. 

Ind. 

34  O.  B.  Lock  arid  Dam  43. 

35  Salt  E. 

Ky. 

36  New  Albany 

Ind. 

37  O.  B.  Lock  and  Dam  41. 

38  JeftersonvUle 

Ind. 

39  Louisville 

Ky. 

40  Madison 

Ind. 

41  O.  E.  Lock  and  Dam  40. 

43  Kentucky  B. 

Ky. 

43  O.  B.  Lock  and  Dam  39. 

44  Blslng  Sun 

Ind. 

45  O.  E.  Lock  and  Dam  38. 

46  Lawrenceburg 

Ind. 

47  Big  Miami 

Ind.  and  Ohio. 

48  O.  E.  Lock  and  Dam  37. 

49  Licking  E. 

Ky. 

50  Cincinnati 

Ohio 

51  Little  Miami  E. 

Ohio 

53  O.  B.  Lock  and  Dam  36. 

53  O.  B.  Lock  and  Dam  35. 

on  Ohio  River,  arranged  and 
Cairo,  111.,  to  Pittsburgh,  Pa. 

Ohio 


Ky. 


Ohio 


Ky. 


W.  Va. 


W.Va. 


Ohio 


54  New  BIchmond 

55  O.  E.  Lock  and  Dam  34. 

56  MaysvlUe 

57  O.  B.  Lock  and  Dam  33. 

58  O.  B.  Lock  and  Dam  33. 

59  O.  B.  Lock  and  Dam  31. 

60  Scioto  B. 

61  O.  E.  Lock  and  Dam  30. 
63  Ashland 

63  O.  B.  Lock  and  Dam  39. 

64  Big  Sandy  B.  Ky.  and  W.  Va. 

65  O.  B.  Lock  and  Dam  38. 

66  GuyandotteB. 

67  O.  B.  Lock  and  Dam  37. 

68  O.  B.  Lock  and  Dam  36. 

69  Kanawha  B. 
70 ,0.  E.  Lock  and  Dam  35. 
71  Mlddleport 
73  O.  B.  Lock  and  Dam  34. 

73  O.  B.  Lock  and  Dam  33. 

74  O.  B.  Lock  and  Dam  33. 

75  O.  E.  Lock  and  Dam  31. 

76  O.  B.  Lock  and  Dam  30. 

77  O.  E.  Lock  and  Dam  19. 

78  Little  Kanawha  B. 

79  Parkersburg 

80  O.  B.  Lock  and  Dam  18. 

81  Muskingum  B. 
S3  O.  B.  Lock  and  Dam  17. 
83  O.  B.  Lock  and  Dam  16. 
84'  SIstersvlUe 

85  O.  B.  Lock  and  Dam  15. 

86  O.  B.  Lock  and  Dam  14. 

87  O.  B.  Lock  and  Dam  13. 

88  Bellalre 

89  Wheeling 

90  O.  B.  Lock  and  Dam  13. 

91  O.  B.  Lock  and  Dam  11. 
93  SteubenvUle 

93  O.  B.  Lock  and  Dam  10. 

94  O.  E.  Lock  and  Dam  9. 

95  O.  B.  Lock  and  Dam  8. 

96  O.  E.  Lock  and  Dam  7. 

97  O.  B.  Lock  and  Dam  6. 

98  Beaver  B. 

99  Bochester 

100  O.  B.  Lock  and  Dam  5. 

101  O.  B.  Lock  and  Dam.  4. 
103  O.  E.  Lock  and  Dam  3. 

103  O.  B.  Lock  and  Dam  3. 

104  O.  B,  Lock  and  Dam  1. 
106  Allegheny    E.   (q.   v.),  Pittsburgh, 

Pa.  (q.  v.),  and  Monongahela  B. 
(q.  v.).  Pa. 


W.Va. 
W.Va. 


Ohio 


W.Va. 


Ohio 
W.Va. 


Ohio 


Pa. 

Fa. 


rSeepp.  14-22  fori 
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OHIO  Binx. 


See  special  index,  p.  909. 


CC-l(c)  Index  to  the  points  or  stretches  named  in  the  data 
collected  under  the  head  of  "Ohio  River." 
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934 

934 

908,912,928 
912 


Alaliama  B 

Altamaba  B 

Alleglieny  B 

Arkansas  B 

AsWand 908,932 

Atlantic  Ocean '  934 

Bakers  Isld 927 

Barnes  Bun 927 

Bat  Isld 927 

Bay  City 928 

Barren  B 943 

Beaver  B 908,912,928,930,932,952,955 

Bellalre,  Ohio 907,908,960 

BeUevlUelsId 927 

Benwood 932 

BigBlueB 908,927 

Big  Hocking 925,928,931 

Big  Miami 908,928 

Big  Miami  to  Marietta.    (See   Marietta 
below). 

Big  Sandy 907,908,912,928 

BlgSandytoFa.line  (see  Fennsylvania)..     907 
Big  Sandy  to  SteubenvUle.    (See  Steu- 
benville.) 

Big  Scioto -.      928 

Blacks  Isld 922,925,927 

Blair  Bun  Bar 927 

Blennerliassetlsid 922,925,926 

Bonanza  Bar 925,927,928 

BowlesvlUe 926 

Brooklyn 926,931 

Brookport 927 

Browns  Isld 921, 922, 923, 925, 927 

Brunswick,  Ga 934 

Brunswick  to  Cairo.    (See  Cairo.) 

Bufflngtonlsld 922,923,927 

Cabbage  Patch 927 

Cairo,  111 907,908,913,926,928,935 

Cairo  to  Brunswick,    Ga.   (see  Bruns- 
wick)       907 

Cairo  to  Cincinnati  (see  Cincinnati) 926 

Cairo  to  Mound  City  (see  Mound  City) ...     913 
Cairo  to  Plttsbargh  (see  Pittsburgh)...  907,934 

CaldweUBun 927 

Cannelton,  Ind 908 

Captlnalsid 922,925,927 

Caseyvllle 925,926,927,931 

Chenaults 927 

Cbenaults  Beach 926 

Cincinnati 905, 

906,907,908,911,912,913,921,923, 
924,926,927,928,929,932,  944, 945 

Clustetslsld 922,926,927 

Conoconneque 927 

Coon  Bun  Bar 927 

Coosa  B 934 

Cottonwood 927 

Covington 928 

Covington  to  Cincinnati 932 

CralgsBar 926 

Crawfish  Cr 945 

CuUum 925 

CuUumBar 926 

Cullums  Blpple 926,928,930,931,932,944 


Page  ol 
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Cumberland  Dam 924,925 

Cumberland  B 908,928,932 

Dams.    (See  Locks  and  Dams.) 

Davlslsid ■  911, 

921,923,924,925,926,927,930,931,932 

Davis  Isld.  Lock  and  Dam 913, 

918,921,922,925,928,952,955 
Davis  to  Neville  Isld.  (see  Neville  Island) . .      926 

Deep  Bun 927 

DuflsBar 926 

Economy 930 

EightmileBar 922,925,926,927,928 

Elghtmlle  Isld 925 

BUzabethtown,  III 921,923,928,930,931,932 

ElkhornCr 956 

EvansvlUe,  Ind 907, 

908,921,922,923,925,926,927,928,931,932,936 

FaUlngBun 927,941 

Fans,  The 907,913, 

9i4, 916, 918, 919, 921 , 925, 
931,937,938,939,941,942 

FallstoCaIro  (seeCairo) 940 

Falls  to  Pittsburgh  (see  Pittsburgh) 940 

Falls  Slough  Crossing 922,926 

Fembank,Ohlo 744 

Fish  Cr.  Isld 922,926,927 

Fishing  Cr 927 

FlvemUeBar 926,927,928 

Flint  Isld 922,925,926,927 

FourmlleBar 925,927,928,945 

Freedom 907,954,956 

French  Isld 922,925,926,927 

Fulton 927 

GalUpoUs 922,926,927,933 

Georgia 934 

Golconda 908,926,927,931 

Grand  Chain 921,922,925,926,927,928 

Grape  Isld 927 

Grassy  Flats 927 

Great  Kanawha  B 912 

Great  Miami 912,913,922,925,926,927,931 

GreenB.,Ky 908,921, 

923,928,931,932  (Look No.  1), 932,942,943 

Gunpowder  Bar 922,926,927,931 

Guyandotte 908,922, 926,927,928,930 

GuyanB 921,928 

Harmar 925 

Harris  Ferry 926 

Hartford 922,926,931 

HawesvUle,  Ky 908 

Henderson,  Ky 908,927,932,936 

Henderson  Isld 925,927 

Hillerman 926 

Home  City 944 

Hughes  Bar 927 

Hiurlcane  Isld 930 

Hurricane  Isld.  to  Elizabethtown  (see 

Elizabethtown) 932 

Indiana  Chute 907, 

912, 915, 916, 925 ,  932, 937, 938, 939, 940, 942, 943 

Indian  Hill 927 

Ironton 921,925,928,932 

Ironton  to  Guyan  B.  (see  Ouyan  B) . . .  931, 932 
Jelfersonvllle,  Ind 908,922,925,930 
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jreunylilnd 927 

Jonathan  Bun 927 

Kanawha  B 907,908,912,948 

Kentucky  B 908,928,941 

KerrsBun 926 

Lake  Chautauqua 930 

Lake  Erie 930 

Lawrencebuig 907, 908, 913, 922, 926, 931, 944 

Legionvllle 954 

Lewisport 927 

Licking  E 908,912,925,926,928,930,945 

Little  Beaver  B 928 

Little  Chain 925,927 

Little  Indian  Cr 927 

Little  Kanawha 908,928 

Little  Miami 907,908,945 

Livingstone  Pt 921,928,932 

Locjcs  and  dams 914,917 

1-10 907,908, 

911, 912, 913, 918, 919, 920, 928, 946, 
947,  948,  950, 951, 952, 953, 954, 955 

11-19 907, 

908, 911, 912, 917, 920, 946, 947, 948, 949, 954 

30-39 907, 908, 911, 912, 917, 946. 947, 948 

30-39 907, 908, 911,912, 916, 920, 944, 946 

40-49 907, 908, 911, 912, 915, 916, 936, 941 

SO 908 

Big  Sandy  to  Fa 907,912,917 

Logstown 926, 931 

Logstovpn  Bar 923, 926,928 

Louisville 908, 

911, 913, 923, 927, 928, 930, 931, 938, 940 

Louisville  and  Portland  Canal 907, 

911, 912, 914, 932, 937, 938, 939, 940, 941, 942 

Louisville  to  Cairo  (see  Cairo) 932 

Ludlow 928 

Ludlow  to  Cincinnati  (see  Cincinnati) 932 

niadison 908, 921 ,  925, 926, 928, 931, 932, 941 

Marietta 920, 921, 922, 923, 925, 927, 930 

Marietta  to  mouth  ol  O 928, 932 

Marietta  Island 925, 926, 927, 928, 960 

Marietta  to  mouth  of  Big  Miami  (see  Big 

Miami) 921,928,931,932 

Marietta  to  Pittsburgh  (see  Pittsburgh) . .     928, 
931,932,954,955 

Matamoras 927 

Maysvilie 908,921,922,927,928,932 

MedocBar 926,927,931,944,945 

Memphis 921 

Memphis  to  Pittsburgh  (see  Pittsburgh) . .      921 

Merriman  Bar 922, 926, 930 

Metropolis 908,932 

Middle  Bros.  Isld 927 

Middle  Chute 940,941,943 

Middleport . .  907, 908, 922, 923, 925, 926, 927, 931, 949 

Mill  Bottom 945 

MUl  Cr 927,945 

Mississippi  B 907,912,934,935 

Missouri  B 912 

Monongahela  B 908,912,923,928,930 

Mound  City 907, 

908, 913, 922, 923, 926, 927, 928, 931, 932, 935 

Mound  City  to  Cairo 921, 923, 928, 931, 932 

Mouth  to  Pittsburgh 907 

Mt.  Vernon,  Ind 907,908,926,936 

MuscleShoals 934 

Muskingum  B 907, 908, 921, 927, 928, 949, 950 

Mustaphalsid 925 

NevUlelsid 925 

Neville  Isld.  to  Davis  Isld.  (see  Davis  Isld) . .      926 
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Neville  Isld.  to  Towhead 926 

New  Amsterdam,  Ind 937 

New  Albany,  Ind 907,908,937 

Newberry  Isld 927 

New  Liberty,  lU 921,928,931,932 

Newport,  Ky 921,924 

NewBichmond 908 

Ogden  Landing 923,928,932 

Opossum  Cr 927 

OwensborovKy 907,908,936 

Paddy  Bun 927 

Paducah 907,908,921,926,928,932,935 

Par'kersburg 907,908,949 

Patton  Bun 927 

Peckenpaugh 927 

Pennsylvania 933 

Pennsylvania  line  to  Big  Sandy  (see  Big 

Sandy) 946 

Phillislsld 926 

Pittsburgh 908, 

911, 912, 921,923,924,925,927,928,930, 932,952,953 
Pittsburgh  to  Cairo  (see  Cairo) . .  920, 924, 930, 931 
Pittsburgh  to  Louisville  (see  Louisville). .  932 
Pittsburgh  to  Marietta.    (See  Marietta.) 

Pittsburgh  to  Memphis 921 

Pittsburgh  to  Mouth 907 

Pittsburgh  to  Wheeling  (see  Wheeling)..     924 

Pleasant  Bun 945 

Pomeroy 925,931,933 

Pools  3,  4,  6  (see  l,ocks  and  Dams) 907 

Portland  Bar 921,925 

Portland  Canal.    (See  Louisville.) 

Portsmouth 925, 926 

Poses 932 

Puppy  Cr 922,925,927 

BaecoonBar 926,927,928 

Beas  Bun 927 

BhineB.  (Germany) 921 

Bichmond  Bar 927 

Bipley 925 

Bistng  Sun 908,922,925,926,927,933 

Bochester,  Pa 907,908,955 

Bockport 927 

Bowlands  Bace 925 

Saline  B 928 

SaltB 908,927,928 

Sand  Cr 922,923,925,927 

Sand  Isld 939,941 

Sand  Mtn 934 

SchuylkUl  Canal 934 

Scioto  B.,  Ohio 908 

Scuffletown 922,926 

Shade  B 928 

Shawneetown 907, 

908,913,922,926,926,928,930,931,936 

Shorter 927 

Sister  Isld 908,923,927 

Sisters 926 

Sistersvilie,  W.  Va 908 

Smithland,  Ky.  (see  also  p.  878) 908 

Steubenville,  Ohio 908,933 

Steubenville    to   Big    Sandy    (see    Big 

Sandy) 917,920 

Straight  Bipple 927 

Syracuse 931 

Taylors  Bottom 945 

TayiorsviUe 950 

Tennessee  Isld 921,928,932 

Tennessee  B 908,912,928,934 

Three  Bros 922,925 
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Tbreemllelsld 922,926 

Tradenater  B 908, 922, 926, 927, 928, 931 

Tradenater  Bar 926 

Trap,  The 925,930,931,950 

Troy 927 

Twelve  Pole  Bar 922,925 

Twin  Bros 925 

TwinCr 926,927 

Unlontown,  Ky 908 

VanadaBeet 922,926,927 

Volga  E.  (Russia) 921 

TrabasIiB.,Ind 908,943 

Walker  Bar 927 
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Wave  Bock 940 

WeUsCr 927 

Western  Bivers 912 

Weston 926 

Wheeling 908,932 

Wheeling  Cr 925,927 

Wheeling  Isld 922,925 

White  BIppIe 925 

Willow  Pt 940 

Willow  Bun 945 

WUls  Cr 927 

Woll  Cr 943 

TellowlJank 927 


CC-l(d)        General  facts  concerning  Ohio  River. 

•'Ohio  Blver  (general  open-channel  Improvement).— This  work  was  commenced  by  the  General 
Government  in  1827,  when  low-water  navigation  over  many  of  the  bars  and  shoals  was  impossible  for  com- 
mercial purposes;  but  the  improvements  made  and  maintained  since  then  have  provided  fairly  convenient 
channels  at  such  places  for  a  profitable  light-draft  local  freight  and  passenger  service  during  low-water 
periods.  The  difference  in  level  of  water  surface  of  the  river  varies;  at  Cincinnati ,  nearly  midway  between 
the  head  and  mouth  of  the  river,  the  average  annual  range  during  the  past  30  years  is  48.6  feet. 

"The  project  under  which  operations  have  been  carried  on  has  been  a  continuous  and  progressive  one, 
the  principal  features  of  the  work  being  the  removal  of  snags,  rocks,  and  wrecks  from  the  general  channel; 
the  direct  Improvement  of  bars  and  shoals,  by  dredging  and  rock  excavation;  the  construction,  repair, 
and  maintenance  of  low  dikes  and  dams  to  concentrate  and  direct  the  flow  of  water  in  improved  channels; 
bank  protection  and  the  construction  and  repair  of  levees  where  required  in  the  interest  of  navigation; 
the  construction,  repair,  and  maintenance  of  ice  piers  and  harbore;  miscellaneous  improvement,  including 
surveys,  estabUshment  of  harbor  lines,  regulation  of  encroachment  and  deposits  on  the  banks  of  the  river 
or  in  its  channel,  and  the  supervision  of  construction  of  bridges  across  the  river.  The  length  of  river  through 
which  the  work  extends  is  but  little  short  of  1,000  miles.    *    *    *    IS,  883. 

Commerce — "The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated  by  statistics  that 
the  engineer  officer  in  charge  of  the  river  has  been  able  to  obtain,  was  as  follows:  General  merchan- 
dise, coal,  etc.,  12,046,294.5  short  tons,  at  an  estimated  value  ol  $82,074,878.77;  passengers,  3,827,365." 
13, 883. 

Locks  and  dams.— Prior  to  the  project  authorized  1910  various  lock  and  dam  works  had  been  author- 
ized. Perhaps  the  earliest  beginning  of  the  system  of  locks  and  dams  is  covered  in  the  instance  of  the 
Louisville  and  Portland  Canal,  at  Louisville.  This  was  a  private  enterprise,  stock  in  which  was  acquired 
by  the  U.S.  in  1826;  later  on  complete  control  was  obtamed,  the  U.S.  buying  the  outstanding  bonds. 
The  dam  at  Davis  Island  forms  a  good  example  of  the  movable  dam  system  of  canalizing  streams.   12, 1277. 

The  new  lock  and  dam  system.  12, 1277.— Act  of  June  25, 1910,  authorized  the  canalization  of  the 
Ohio  with  locks  and  dams,  from  Pittsburgh  to  the  mouth,  54  in  all,  to  gain  navigable  depth  of  9  feet,  in  ac- 
cordance withH.D.  492, 60th  Cong.,  1st  sess.,orsuch  modification  thereof  as, in  the  discretion  of  the  Secretary 
of  War,  may  be  advisable,  the  work  to  be  completed  in  12  years.  Prior  to  the  adoption  of  this  project  Congress 
had  provided  for  the  completion  of  at  least  12  locks  and  dams.  H.  D.  492  referred  to  estimates  $63,731,488 
in  addition  to  appropriations  already  made.  At  1912, 26  of  these  works  had  been  completed,  or  begun,  leav- 
ing 28  to  be  begun  under  future  appropriations.  Out  of  the  lump  appropriations  made  for  the  system,  a 
special  Board  of  Engineers  maikes  allotments  for  specificparts  of  the  work.  The  following  is  a  table  of  such 
allotments  up  to  1912: 


Dam  No. 

River  and 

harbor  act 

of  June  25, 

1910. 

River  and 

harbor  act 

of  Feb.  27, 

1911. 

Sundry 

civil  act 

of  Mar.  4, 

1911. 

River  and 

harbor  act 

of  July  25, 

1912. 

Sundry 

civil  act 

of  Aug.  24, 

1912. 

7 

1150,000 
160,000 
40,000 
150,000 

$250,000 
400,000 

$150,000 
150,000 
470,000 

$122,000 

9 

10.                

12                                 

300,000 

14                                          

$330,000 
305,000 

100,000 
150,000 
100,000 

15 

19 

220,000 
40,000 

300,000 

20 

248,000 
250,000 
62,000 

28 

300,000 

29 

150,000 

460,000 

31 

330,000 
420,000 
550,000 

41 

50,000  ■ 

300,000 

43. 

48 

50,000 

435,000 

.       230,000 
250,000 

Surveys, etc 

150,000 

80,000 

Total                            

1,150,000 

2,000,000 

1,710,000 

3,200,000 

1,141,000 
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CC-1  (e)        Appropriations,  etc.,  for  Ohio  Kiver. 

Note.— It  is  impracticable  to  attempt  to  reconcile  tlie  diflerent  reports  of  appropriations  and  allotments; 
this  is  particularly  true  of  the  earUer  reports.  The  clearest  view  of  Ohio  Eiver  funds  is  had,  perhaps,  by 
taking  the  appropriations  listed  rn  the  reports  of  1912,  and  adding  to  them  additional  Items  listed  in  H.  D. 
421,  67th  Cong.,  2d  sess.,  which  is  done  according  to  tnefollowing  tables. 

In  addition  to  the  sums  specified  below,  the  combination  appropriations  referred  to  on  page  1090  should 
be  considered. 


APPROPRIATIONS— STJMMAB.T. 


Ta- 
ble. 


Title. 


Period. 


Total. 


General  improvement 

Snag  boats 

Snag  boats,  Pennsylvania 

Listed  in  H.  D.  421, 57th  Cong.,  2d  sess 

Lock  and  Dam  48 

Look  and  Dain  43 

At "  Falls"  and  Lock  and  Dam  41 

Ix>ck  and  Dam  37. 

Lock  and  Dam  31 

Lock  and  Dam  29. 

Locks  and  dams,  Steubenville  to  Big  Sandy  (11-: 
Loclcs  and  Dams  1-10 


Total.. 


Operating  and  care,'  Louisville  and  Portland  Canal 

Operating  and  care.  Lock  and  Dam  37 

Operatinganucare,Locksanddams(Steubenvilleto  Big  Sandy). , 
Operating  and  care,  Locks  and  Dams  1-10 


Total  for  operating  and  care . 
Grand  total,  Olilo  River . . 


1827-1912 
1891-1912 
1906-1912 
1826-1890 
1910-1911 

1912 
1880-1912 
1902-1910 

1912 
1910-1911 
1899-1912 
1877-1912 


17,866,449.71 

672,911.83 

12,793.93 

2,199,261.43 

486,000.00 

1,150,000.00 

4,787,368.86 

1,300,000.00 

330,000.00 

662,000.00 

7,833,537.42 

10,0^,927.52 


37,342,250.70 


3,039,958.30 
18,189.04 
50,141.68 

1,223,542.50 


4,331,431.52 


s 41,673,682.22 


Table  1<— FOR  GENERAL  IMPROVEMENT.'    (Quoted  from  13,  2263-228().) 


Act  of  Congress. 

Appropria- 

Allotment. 

Remarks. 

Mar.  3, 1827 

J30,000.00 
50,000.00 
20,000.00 
60,000.00 
60,000.00 

100,000.00 
6,479.25 
90,000.00 

Mar.3,1835 

July2,1836 

Mar.  3, 1837 

July7,1838 

June  11, 1844 

Mar.  3, 1847  . .  . 

Aug.  30, 1852 . 

June  23, 1866 

$172,000.00 
80,000.00 

Do 

OhioRfvers.         ""  ' 
Snag  boats  and  apparatus  for  improving  western 

Mar.  2, 1867... 

100,000.00 

rivers. 

July  25, 1868 

86,000.00 

Repair,  preservation,  extension,  and  completion  of 
rivers  and  harbor  works. 

1  See  also  "Snag  boats"  above. 

'  To  which  might  be  added  totals  for  Pittsburgh,  Pa.  (q.  v.),  and  of  all  tributaries  of  the  £)hio  R.,  such 
as  Tennessee  E.,  Big  Sandy,  Kanawha,  Monongahela,  Allegheny,  etc. 

8  The  app.  for  1880  provided  for  the  application  of  $10,000  to  the  imp.  of  Indiana  Chute;  the  app.  of  1881 
tor  $50,000. 

The  app.  of  1884  provided  for  $7,500  for  ice  H.  at  the  mouth  of  Great  Kanawha  E.,  and  $50,000  for  constr. 
of  levees  at  Jeflersonville. 

The  app.  of  1886  provided  for  $18,760  for  embankment  at  mouth  of  Great  Miami  R.,  $37,500  for  ice  piers 
at  various  localities,  $18,760  for  the  removal  of  obstr.  at  mouth  of  Licking  R.,  and  $11,250  for  completion 
of  ice  H.  near  Cincinnati. 

1888,  imp.  of  Ohio  E.,.$380,000,  88, 1666. 

1888,  Ohio  E.  below  Pittsburgh,  to  defray  expenses  of  BE.,  $10,000,  88, 1666. 

$250,000, 1900,  and  UW,W,  1§?2,  for  movable  dam  near  mouth  of  Beaver  E.,  Pa.,  91, 2355;  98, 1984i 


c 
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Table  1.— FOB  GENEBAL  IMPBOVBMBNT.    (Quoted  from  18,  2263-2280)— Continued. 


Act  of  Ck)ngress. 

Appropria- 

Allotment. 

Remarks. 

Julv  11  1870         .  .. 

$50,000.00 

50,000.00 
200,000.00 
200,000.00 
150,000.00 
300,000.00 
176,000.00 
300,000.00 

50,000.00 
250,000.00 
250,000.00 
350,000.00 
100,000.00 
350,000.00 

16,000.00 
600,000.00 

17,000.00 

376,000.00 

380,000.00 

300,000.00 

2,128.87 

360,000.00 
260,000.00 
250,000.00 

Mar.3,1871 

June  10, 1872 

Mar.  3, 1873 , 

June23, 1874     

Mar  3  1875 

Aug.14,1876 

June  18, 1878 

Do 

Harbor  of  refuge  at  ornear  Cincinnati. 

Mar.3,1879 

Junel4, 1880 

Mar  3  1881  ..... 

Mar.21,1882 

Aug.  2,1882 

Do 

Julys,  1884     

Do         

Do. 

Aug.  5, 1886.          .  . 

Aug.  11, 1888 

Sept.  19,1890 

Jan.  19,1891 

Belief  of  Stubbs  &  Lackey.    Treasury  settlement 

July  13,1892 

No.  2593. 

Aug.  18, 1894 

Jun63,1896 

July  1,1898 

115,000.00 

For  restoring  levee  and  banks  of  Ohio  River  at  or 

Mar.  3, 1899 

375,000.00 
359,000.00 

25,000.00 
211,331.60 

450,000.00 
20,000.00 

160,000.00 

550,000.00 
229,500.00 
200,000.00 
250,000.00 
20,000.00 

near  Shawneetown,  ni. 

June  13, 1902 

Amount  appropriated,  $400,000,  J41,000  being  for  Falls 
of  Ohio  River  at  Louisvlllej  Ky. 

July  1,1902 

Mar.3,1905 

Amount  appropriated,  $300,000,  $17,638,401  being 
for  dredgine  m  Pool  6,  Ohio  River,  $56,000  for 
survey  of  Ohio  River,  and  $15,000  for  rock  removal 
at  head  of  canal  at  falls  at  Louisville,  Ky . 

Mar.  2, 1907... 

Do 

For  Great  Miami  embankment  east  of  Lawrenceburg, 

Mar  3  1909 

Ind. 
Preservation  and  maintenance  of  river  and  harbor 

June  25, 1910 

works. 

Feb.  27,1911 

Julv  25. 1912      .  .  . 

Do 

Raising  and  strengthening  levees  at  Cairo,  HI. 

Do  .      .      . 

Raising  and  strengthening  levees  at  Mound  City,  Dl. 

Total 

8,671,439.72 

352,000.00 

Total  of  appropriations,  1827-1912 $8,671,439.72 

Total  of  aUotments,  1827-1898 352,000.00 

Received  from  sales,  etc.,  1866-1912 10,184.69 

Received  from  Treasury  settlements,  1904, 1906 261.70 

Transferred  from  other  appropriations 18, 468. 36 

Appropriations  not  drawn,  1827, 1852,1902 30,023.47 

Afiotments  not  drawn,  1866, 1868 43,134.60 

Returned  by  Treasury  settlements 30.07 

Amount  transferred  to  other  works 125, 168. 44 

Amount  expended  in  construction  of  Davis  Island  Dam,  Ohio  River 973, 689. 87 

Deposited  to  credit  of  "Miscellaneous  receipts" 1,654.25 

Deposited  to  "Surplus fund" 12,204.06 


$9,052,354.47 


Total.. 
12,2263. 


1,185,904.76 
7,866,449.71 


1  Original  allotment,  $20,800,  of  which  $3,131.60  was  returned. 
30462°— H.  Doc.  740,  63-2 58 


■H.  D.421,S7th,2d. 
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TaWe  8.— SNAG  BOATS,  i 

1891 S12, 264. 451 

1892 26,13fi.5S 

1893 23,178.13 

1894 24,849.27 

1895 20,782.19 

1896 30, 216. 90 

1897 27, 739. 80 

1898 18,426.83 

1899 28,937.78 

1900 37,079.05 

1901 43,385.12,01, 

1902 42, 004. 14,  03,  1867. 

1903 32,656.08,03,1649. 

1904 36,229.83,04,2432. 

1905 34,688.23,05,1822. 

1906 31,303.33,06,1569. 

190? 34,439.74,07,1677. 

1908 35,109.69,08,1758. 

1909 34,090.98,09,1752. 

1910 -32,917.64,10,1914. 

1911 28,569.62,  11,2103. 

1912 38,908.48,  13,2294. 

Total 672,911.83 


Table  3.— SNAG  BOATS— PENNSYLVANIA. 

Expended  Under  Allotments. 
For  fiscal  year  ending  June  30— 

1906 $1,790.84 

1907 1,324.39 

1908 1  963.71 

1909 2,300.97 

1910 1,580.25 

1911 2,488.42 

1912 1,355.35 

Total 12,793.93 

IZ,  2325. 


Table  4.— nnSCELLANEOTTS— USTED  IN  H.  D.  431,  57TH  CONG.,  3D  SESS. 

1826  (Falls  and  Louisville  and  Portland  Canal,  stock  subscription) $100, 000. 00 

1829  C  Falls  and  Louisville  and  Portland  Canal,  stock  subscription) 133  500. 00 

18492 651.76 

1852  (Survey,  Falls) 5, 000. 00 

1873-74  (Falls  and  Louisville  and  Portland  Canal) »1,675,364.31 

1879 4  30,000. 00 

1880 4  70,255.36 

1881 '22,000.00 

1882 «  5, 000. 00 

1884 4  40,000.00 

1886 4  17,500.00 

1888 4  70  000.00 

1890 4  3o;o00.00 

Total ; 2,199,261.43 

1  Amounts  expended  under  allotments  from  permanent  app.  provided  by  acts  of  Sept.  19,  1890,  and 
June  3, 1896.  Prior  to  the  fiscal  year  1891  the  funds  for  carrymg  on  this  work  were  derived  from  the  gen- 
eral app.  for  imp.  the  B. 

'  Damages  to  James  Moorehead  from  suspension  of  erection  of  dam  at  O.  E.— Laws,  E.  &  H.,  vol.  1. 

'  Expended  under  an.  act  Mar.  11, 1874,  lor  payment  of  the  bonds  of  the  LouisvUle  and  Portland  Canal 
Co.    See  Laws,  E.  &  H..  vol.  1. 

4  These  sums  represent  the  remainder  left  after  deducting  various  Items  shown  in  the  other  tables  here- 
with from  the  totals  given  for  these  years  on  p.  352  of  H.  D.  421, 67th,  2d.  They  may  not  be  chargeable 
wholly  against  the  Falls,  and  Louisville  and  Portland  Canal. 
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MONEY  FOR  LOCK  AND  DAM  CONSTRUCTION. 

Note.— "The  lists  below  are  correct  for  allotments  originally  made,  but  changes  are  made  In  allot- 
ments for  1.  and  d.  construction  on  the  Ohio  as  the  needs  of  the  work  may  Indicate  to  be  advisable. 
Hence  no  list  of  allotments  since  1909  can  be  depended  upon  to  be  Bermanenfly  correct." — O.  C.  E. 


Table  6.— LOCK  AND  DAM  48. 

Allotments. 

From  act  of  June  25, 1910 $50, 000 

From  act  of  Feb.  27, 1911 435,000 

Total 485,000 

IS,  2428. 


Table  6.— LOCK  AlVD  DAM  43. 

,Q,,  /    1560,000.00 

'"" \      600,000.00 

Total 1,150,000.00 

13,  937. 


Table  7.— "FALLS"  AND  LOCK  AND  DAM  41. 

Appbopeiations. 

Completion  of  new  locks,  enlargement  of  canal,  and  cross  dam  at  head  of  canal, 
payment  of  bonds,  etc.: 

July  25, 1868  (allotment) $85,000.00 

Apr.  10, 1869  (allotment) 178,200.00 

July  11, 1870 260,000.00 

Jan.  18, 1S71 200,000.00 

Mar.  3,  1871 250,000.00 

June  10, 1872 300,000.00 

Mar.  3, 1873 100,000.00 

Mar.  3, 1875 100,000.00 

$1,463,200.00 

IS,  936. 

Enlargement  at  head  of  canal  and  of  basin  at  lock: 

Julys,  1884 $300,000.00 

Aug.  5,  1886 1.50,000.00 

Aug.  11,1888 160,000.00 

Sept.  19,1890 60,000.00 

July  13, 1892 60,000.00 

Aug.  18, 1894 60,000.00 

780,000.00 

Allotments  for  Indiana  Chute  from  appropriations  for  improving  Ohio  "River:  i 

June  14, 1880 10,000.00 

Mar.  3, 1881; 60,000.00 

Aug.  2, 1882 35, 000. 00 

Julys,  1884 10,000.00 

Aug.  5, 1886 20,000.00 

1125,000.00 

Appropriations  for  work  on  Indiana  Chute: 

Aug.  11, 1888 15,000.00 

Sept.  19,1890 25,000.00 

July  13, 1892 35,000.00 

Aug.  18, 1894 20,000.00 

95,000.00 

1  The  net  total  for  *'General  improvement"  has  these  amounts  deducted. 
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Table  7.— "FAJLLS"  AND  LOCK  AND  DAM  41— Continued. 

Appeopbiations— Continued. 

Net  allotment  from  appropriations  for  maintenance  of  river  and  harbor  Improvements,  act  of 
Apr.  28,1904 $14,545.06 

Net  allotment  from  appropriation  for  improving  Ohio  River,  general  improvement,  act  of 
Mar.  3,  1905 5,353.80 

Appropriations  for  improving  Falls  of  Ohio  Klver  and  Indiana  Chute,  Falls  of  Ohio  River 

Junes,  1896 $10,000.00 

June 4, 1897 350,000.00 

July  1,1898. 162,260.00 

Mar.  3, 1899 15,000.00 

June  13, 1902 41,000.00 

Mar.  3, 1905 80,000.00 

Mar.  2, 1907 314,000.00 

962,250.00 

Oct.  17, 1906,  sale  of  property '350.00 

Allotments  for  Lock  ana  Dam  No.  41: 

From  act  of  June  25, 1910 $50,000.00 

From  act  of  Feb.  27, 1911  (net) 300,000.00 

July  25, 1912 420,000.00 

Aug.  24, 1912 670,000.00 

1,340,000.00 

Mar.  1, 1912,  sale  of  property 1 1, 670. 00 

Total 4,787,368.86 

1»,  2414. 


Table  8 LOCK  AND  DAM  37. 

Appkopeiations. 

June  13, 1902 $100,000 

Mar.  3, 1903 400,000 

Mar.  3, 1905 50,000 

Mar.  4,1907 270,000 

May  27, 1908 100,000 

Mar.  4, 1909 • 230,000 

June  26, 1910 150,000 

Total 1,300,000 

IS,  2291. 


Table  9.— LOCK  AND  DAM  31. 

July  25, 1912 '$330,000 

19,  2291. 


Table  10.— LOCK  AND  DAM  29. 

June  25, 1910  (allotment) .- - - $150,000.00 

Feb.  27, 1911  (allotment) 62,000.00 

Mar.  4, 1911  (allotment) 460,000.00 

Total 662,000.00 

13,  2289. 

♦Allotment. 

'  As  this  is  really  a  reimbursement  or  equivalent  for  property  parted  with,  it  should  not,  perhaps,  be 
added  to  total  of  appropriation. 
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Table  UNLOCKS  AJVD  DAMS— STEUBEN VILLE  TO  BIO  SANDY. 

Appsofbutions. 

Mar.  3, 189S: 

Dam  No.  13 $50,000.00 

Dam  No.  18 60,000.00 

June  6, 1900,  Dams  Nos.  13  and  18 470,000.00 

Mar.  3, 1901,  Dams  Nos.  13 and  18 40,000.00 

Tune  13, 1902: 

LocKandDamNo.il 60,000.00 

Lock  and  Dam  No.  19 26,000.00 

Jane28, 1902,  Dams  Nos.  13  and  18 46,600.00 

Mar.  3, 1903: 

LockatDamNo.il 200,000.00 

Dams  Nos.  13  and  18 450,000.00 

Apr.  28, 1904,  Dam  No.  11 50,000.00 

Mar.  3, 1905: 

LockatDamNo.il 80,000.00 

Dams  Nos.  13  and  18 100, 000. 00 

Jmie30.1906: 

LockatDamNo.il 80,000.00 

Dams  Nos.  13  and  18 160,400.00 

Mar.  2, 1907: 

LookandDamNo.il 198,343.00 

Locks  and  Dams  Nos.  13  and  18J 174,778.00 

Lock  and  Dam  No.  19 200,000.00 

Lock  and  Dam  No.  26 235,000.00 

Mar.  4, 1907,  Dams  Nos.  13  and  18 - 278,000.00 

May  27, 1908: 

LockandDamNo.il 200,000.00 

Dams  Nos.  13  and  18 15, 000.  CO 

Locks  and  Dams  Nos.  13  and  18 45, 000.  CO 

Lock  and  Dam  No.  26 110, 000. 00 

Mar.  4  1909: 

LcK3kandDamNo.il 300,000.00 

Locks  and  Dams  Nos.  13  and  18 220, 000. 00 

Lock  and  Dam  No.  26 300,000.00 

Jmie  25, 1910: 

Look  and  Dam  No.  11 48, 000. 00 

Lock  and  Dam  No.  12 160,000.00 

Locks  and  Dams  Nos.  13  and  18 60, 000. 00 

Lock  and  Dam  No.  19 220, 000. 00 

Lock  and  Dam  No.  20 40, 000. 00 

Lock  and  Dam  No.  26 400,000.00 

Feb.  27, 1911: 

Lock  and  Dam  No.  14 330,000.00 

Lock  and  Dam  No.  15 305,000.00 

Lock  and  Dam  No.  20 248, 000. 00 

Look  and  Dam  No.  28 260,000.00 

Mar.  4, 1911: 

Lock  and  Dam  No.  12 300, 000. 00 

Lock^nd  Dam  No.  19 300,000.00 

Lock  and  Dam  No.  26 155, 000. 00 

July  25, 1912: 

Lock  and  Dam  No.  14 100,000.00 

Lock  and  Dam  No.  15 150,000.00 

Lock  and  Dam  No.  19 n90,000.00 

Lock  and  Dam  No.  28 300,000.00 

Aug.  24, 1912: 

Lock  and  Dam  No.  20 167,000.00 

Total  of  appropriations. 7,831,121.00 

Seceived  from  ^es '2,416.42 

7,833,537.42 
lis,  2348. 

1  Should  not,  perhaps,  be  considered  otherwise  than  as  a  reimbursement. 

2 190,000  of  this  was  allotted  from  act  July  6, 1912,  tor  movable  parts  for  Dam  No.  19— made  to  Pitts- 
burgh office,  to  purchase  parts. 

Note The  act  of  Mar.  3, 1905,  appropriated  $136,000  tor  Dams  Nos.  19  and  26,  but  this  is  not  shown 

above,  as  it  was  repealed  by  act  of  Mar.  2, 1907. 
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TaUe  13.— LOCKS  AND  DAMS  1-10. 

APPE0PEU.TIONS. 

For  previous  project  (see  H.  Doc.  421,  S7tli  Ciong.,  2d  sess.,i  total  as  shown  on  p.  352  ol  It)  —  t960, 034. 01 

Dec.  9, 1885,  amount  transferred  from  Falls  of  the  OUo  River 10,000.00 

970.034.01 
Received  from  other  sources: 

Sales  of  land $3,350.00 

Sales  of  condemned  property 305. 86 

2  3,655.86 

=  973,689.87 
For  present  project: 

Sept.  19, 1890,  construction  of  Lock  and  Dam  No.  6 250,000.00 

July  18, 1892,  construction  of  Lock  and  Dam  No.  6  and  purchase  of  land  for  No.  2 100, 000. 00 

Aug.  18, 1894,  construction  of  Lock  and  Dam  No.  6 75, 000. 00 

Mar.  2, 1895,  construction  of  Lock  and  Dam  No.  6 150,000.00 

June  3, 1896: 

Construction  of  Lock  and  Dam  No.  6 25, 000. 00 

Construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5,  and  purchase  of  sites  for  Nos.  3, 

4,  and  5 30,000.00 

June  4, 1897: 

Construction  of  Dams  Nos.  2,  3,  and  4 400, 000. 00 

Construction  of  Dam  No.  6 300, 000. 00 

July  1, 1898,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000. 00 

Mar.  3, 1899,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 400, 000. 00 

June  6, 1900,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000. 00 

June  13, 1902: 

Continuing  construction  of  Locks  and  Dams  Nos.  2,3,  4,  and  5 100,000.00 

Completing  lyock  and  Dam  No.  6 175, 000. 00 

Construction  of  Lock  and  Dam  No.  7 23, 000. 00 

Construction  of  Lock  and  Dam  No.  8 50, 000. 00 

Mar.  3, 1903,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  6 300,000. 00 

Mar.  3, 1903,  construction  of  Lock  and  Dam  No.  8 200, 000. 00 

Apr.  28, 1904,  construction  of  Lock  and  Dam  No.  8 50,000.00 

Mar.  3, 1905,  completion  of  Locks  and  Dams  Nos.  2, 3,  4,  and  5,  and  modification  of  said 
locksand  dams  and  of  Lock  and  Dam  No.  6,  so  as  to  secure  a  stage  of  9  feet  in  the  pools 

belonging  thereto 500,000. 00 

Mar.  3, 1905,  construction  of  Lock  and  Dam  No.  8 80, 000. 00 

June  30, 1906,  for  continuing  improvement  by  the  completion  of  Locks  and  Dams  Nos. 
2, 3, 4.  and  5,  and  the  modification  of  said  locks  and  dams  and  of  Lock  and  Dam  No.  6, 

so  as  to  secure  a  stage  of  9  feet  in  the  pools  belonging  thereto 1, 281, 376. 00 

June  30, 1906,  construction  of  Lock  and  Dam  No.  8 80, 000. 00 

Mar.  2, 1907: 

Lowering  of  sill  of  Lock  No.  6 70,000.00 

Construction  of  Lock  and  Dam  No.  8 251, 845. 00 

May  27, 1908,  construction  of  Lock  and  Dam  No.  8 136, 000. 00 

Mar.  4, 1909,  construction  of  Lock  and  Dam  No.  8 364, 000. 00 

June  25, 1910  (allotment  Locks  and  Dams  Nos.  2-5) 75, 000. 00 

June  25, 1910  (allotment  Lock  and  Dam  No.  7) 150, 000. 00 

June  25, 1910  (allotment  Lock  and  Dam  No.  8) 2, 000. 00 

June  25, 1910  f  allotment  Lock  and  Dam  No.  9) 150, 000. 00 

June26, 1910  (allotment  Lock  and  Dam  No.  10) 40,000.00 

Mar.  4, 1911  (allotment  Lock  and  Dam  No.  7) 350, 000. 00 

Mar.  4, 1911  (allotment  Lock  and  Dam  No.  9) 300,000.00 

July  26, 1912  (allotment  Look  and  Dam  No.  7) 150,000.00 

July  25, 1912  (allotment  Lock  and  Dam  No.  9) 150,000.00 

July  26, 1912  (allotment  Lock  and  Dam  No.  10) 470,000.00 

July  25,- 1912  (allotment  Locks  and  Dams  Nos.  7, 9,  and  19,  for  movable  parts) 230, 000. 00 

Aug.  24, 1912  (allotment  Lock  and  Dam  No.  7) 122,000.00 

Aug.  24, 1912  (allotment  Lock  and  Dam  No.  9) 282,000.00 

Total  of  appropriations  and  allotments 10,025,910. 87 

Received  from  other  sources: 

Sale  of  land tl4,600.00 

Sales  of  condemned  property 1, 999. 25 

Sales  of  transferred  property 250. 00 

Sales  of  blue  prints 267. 40 

2  17,016.65 

Total  for  both  projects 10,042,927.62 

12,  2323. 

1  Does  not  show  this  item,  in  detail  at  least. 

2  Should,  perhaps,  be  considered  as  a  reimbursement  only. 

'  Amount  speut  on  constructing  Dam  No.  1  (Davis  Island). 
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MONET  FOR  OPERATING  AND  CARE  OF  LOCKS  AND 

DAMS. 

Table  13.—"  FALLS  "—OPERATING  AND  CAKE. 

Funds  Derived  from  Collections  fob  Tolls,  Bents,  etc. 
Fiscal  year: 

1874 32,490.78 

1876 45,887.15 

1876 59,266.48 

1877 66,138.47 

1878 62,203.70 

1879 - 73,720.91 

1880 77, 106.  .53 

1881 22,640.18 

1882 7,615.18 

$417,069.38 

Approfhiation. 

Act  of  Mar.  3,1881 40,562.91 

Allotments. 

[From  act  of  Mar.  3, 1881.] 
Fiscal  year: 

1882 : 54,105.66 

1883 , 61,333.14 

1884 53,189.18 

1885 4,872.02 


173,600.00 


[From  act  of  July  5, 1884.] 


1885 -. 67,496.66 

1886 64,262.75 

1887 76,969.00 

1888 52,376.97 

1889 ; 66,292.06 

1890 58,136.21 

1891 64,497.18 

1892 73,979.26 

1893 69,348.74 

1894 ■- 118,377.68 

1895 111,869.66 

1896 118,766.09 

1897 87,901.56 

1898 87,569.12 

1899 68,083.78 

1900 92,273.61 

1901 75, 330. 09 

1902 106,639.04 

1903 86,937.58 

1904 86,119.11 

1905 91,762.52 

1906 88,048.14 

1907 128,328.13 

1908 103,114.15 

1909 90,196.94 

2,133,665.83 

[From  act  of  Mar.  3, 1909.] 

1910 76,094.88 

1911 80,116.09 

1912 119,649.21 

274,860.18 

Total 3,039,658.30 

12,  936 
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Table  14.— LOCK  AND  DAM  37— OPERATING  AND  CARE. 

Allotments. 
Fiscal  year: 

1911  (aotuaUy  expended) $2,424.08 

1912  (aotuaUy expended) 15,764.96 

Total.'. 18,189.04 

12,  2293. 

Table  15.— LOCKS  AND  DAMS,  STEUBENVH/LB  TO  BIG  SANDY  (11,  13,  18)— OPBB- 

ATING  AND  CABE. 

Allotments. 
Fiscal  year: 

1910  (actuaUy  expended) $1,032.7! 

1911  (actually  expended) 12,877.80 

1912  (actually  expended) 36,231.11 

Total J 50,141.68 

12,  2356. 

Table  16.— LOCKS  AND  DAMS  1-10— OPERATING  AND  CABE. 

Expended  Undek  Allotment  fkom  Acts  op  July  5,  1884,  and  Mas.  3,  1909. 


Fiscal  year  ending  Jime  30 — 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


1897. 


$5,865.00] 
18,720.46 
15,812.35 
14,958.81 
14,480.65 
29,767.67 
10,772.76 
11,406.49 
13,297.83 
13,590.93 
11,387.53 
35,763.86 
9,H)4. 68 
11,973.54 
18,024.82 
17,662.76 
45,299.61 
43,267.74 
19,288.83 


H.  D.  421,  57th,  2d. 


1899 

1900 

1901 

1902 

1903 

1904 

1905 104;  138. 95 

1906 66,306.37 

1907 66, 027.  44 

1908 78,700.21 

1909 119,954.97 

1910 134,980.89 

1911 139,365.80 

1912 163,241.66 


Total.. 
13,  2337. 


1,223,542.50 


CC-l(b) 


Ohio  River  (except  the  Falls). 


APPROPRIATIONS.    (See  p.  912.) 
COMMERCE. 

1866-1869. 

Important,  66,  iv,  245,  250,  260,  317. 

C.  importance  ol  E.,  66,  iv,  260,  268,  317;  77, 
645. 

Obstr.  to  navigation,  66,  iv,  249,  251. 

High  rate  of  Insurance  resulting  therefrom,  66, 
iv,  250. 

1870-1879. 

C.  Imp.  of  R.,  77,  645. 

Duration  of  l.-w.  season,  66,  iv,  270. 

Length  of  navigable  waters  of  Ohio  and  tribu- 
taries (4,020  m.),  66,  iv,  268. 

Distances  from  Pittsburgh  to  Cairo,  air  line  and 
R.,  66,  iv,  270;  corrected  by  sur.  1867-68-69,  69, 
52,  353. 


Obstr.  from  brs.,  70,  416;  78,  404;  73,  502;  77, 
653;  see  special  reports  on,  68,  316;  70,  67;  71,  61, 
397;  7a,  440;  73,  63;  76,  92,  il,  298,  299;  77,  96, 
817. 

Necessity  of  lights,  ranges,  and  buoys,  70,  415; 
71,  391;  72,  404;  73,  59,  502. 

In  uniniproved  condition  of  R.  coal  transportar 
tion  is  only  possible  at  high  water;  requirements 
of  Chan,  for  66,  iv,  245,  262,  284;  73,  541;  74,  416;  ' 
77,  638,  645. 

Coal  transportation,  an.  amount  of,  77,  638,  655. 
Freight  rates  of,  66,  iv,  316,  321. 

Tolls,  rate  of  and  effect  of,  77, 640. 

Opposition  of  coal  interest  to  permanent  imp. 
by  movable  dams,  76,  ii,  14;  77,  637,  645,  677,  745; 
78,803. 

C.  requires  a  Tninimnni  d.  of  6',  74, 416. 

Closmg  Chan,  at  Marietta  might  destroy  trade, 
69,  371;  71,  393,  396. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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Obstr.  to  navigation  by  abandonment  of  wrecks 
and  yet  claimed  by  owners,  73,  502;  77, 629.- 

Imp.  to  navigation  by  work  done,  70, 415. 

Summary  of  shipping,  1875,  77,  658. 

Hs.  of  refuge  against  ice  noes,  77',  95,  636;  7S, 
817;  at  Cincinnati  and  Newport,  72,  420;  at  Mus- 
kingum B.,  79, 1367. 

1880-1889. 
Vessel  statistics,  80,  1749;  81,  1920:  82,  1925; 
83, 1531;  84, 1687;  85, 1802;  86, 1539;  87, 1794. 

B.  freight  rates,  80, 1749;  81, 1920;  83, 1925;  83, 
1532;  84,  1686;  85,  1801;  86,  1539;  87,  1793;  88, 
1669;  89,  1867;  90,  2182;  91,  2347;  98,  1976;  93, 
2474;  94,  1861;  95,  2352;  96,  2092;  97,  2349;  98, 
2058;  99,  2331;  00,  3113. 

Losses  by  collisions  with  brs.,  82, 1925. 
Vessels  passing  the  Falls,  S3, 1529;  84, 1683;  86, 
1539;  87,  1794. 
Vessels  passing  Davis  Isld.  Dam,  87, 1799. 
Diagram  of  largest  coal  tow,  84, 1685. 
Duration  of  ice  season,  87, 1795. 

C,  Cincinnati,  1887-89,  88, 1668;  89, 1866. 

C.  passing  Falls  of  Ohio,  1880  to  1888,  88,  1670; 
90,  2183. 

1890-1899. 

Freight  rates.    See  1880-1889. 

Falls  of  Ohio.    See  1880-1889. 

Comparative  statement  of  C.  passing  Falls  of 
Ohio  R.  by  canal  and  by  R.,  1882  to  1891,  91,  2348; 
92, 1976. 

"Present"  condition  of  Ohio  R.  C,  91,  2339. 

Coal  shipments  from  Pittsburgh,  1890,  91, 234S. 

C,  Cincinnati,  1890,  91,  2346;  1891,  92, 1975. 

C,  1890,  91,  2348. 

C,  1892,  93, 1973,  1977. 

Coal  shipments  from  Pittsburgh,  1891,  92, 1974. 

Great  and  growing,  93,  2441;  00,  3100. 

Description  of.  Total  population  of  about 
1,900,000  in  the  territory  adjacent  to  the  R.  and  its 
tributaries,  96, 2062. 

Description  of,  at  Madison,  Ind.,  93,  2444.  City 
of  considerable  local  importance,  00,  3217. 

Livinratone  Pt.,  Ky.:  Larger  part  of  vessel  in- 
terests, Paducah,  Ky.,  opposed  to  closure  of  gap 
bet.  the  point  and  Tennessee  Isld.,  93,  2404. 

Evansville,  Ind.:  Considered  one  of  the  most 
important  places  on  the  lower  R.,  93,  2523. 

fionton,  Ohio,  to  above  Guyan  R.  mouth:  This 
division  dotted  with  thriving  manuf.  and  shipping 
towns,  93, 2529. 

Ironton,  Ohio:  General  C.  would  not  be  bene- 
fited by  protection  of  the  city  R.  front,  95,  2386. 

Marietta,  Ohio,  to  mouth  of  R.:  .C.  said  to  be 
probably  the  largest  in  mile-tons  in  the  U.  S.,  97, 
2381. 

1900-1912. 

Mound  City  to  Cairo,  111.:  Description  of  C. 
Private  interests  matnly  affected  by  caving  banks, 
00, 3186. 

New  Liberty,  111.:  Description  of  C.  in  vicinity; 
small,  00, 3193. 

Marietta  to  mouth  of  Big  Miami  B.:  Probable 
fecial  advantages  resulting  to  C,  from  constr.  of 
dams  across  the  B.  a  short  distance  below  large 
tributaries  and  large  cities,  00,  3208. 

Letters  from  navigation  interests  giving  their 
(minion  on  proposed  imp.  for  slack-watermg  B. 
(See  H.  D.  492,  60th,  1st,  pp.  52-90, 116-138.) 

Prospective  C.  on  an  imp.  stream;  remarks  in 
regard  to  C.  on  Rhine  B.,  Germany,  and  Volga  B., 
Russia.    (See  H.  D.  492,  60th,  1st,  pp.  19,  23.) 

Timber  and  agricultural  resources  very  large  and 
valuable.    (See  H.  D.  492,  60th,  1st,  p.  25.) 

Table  of  industries,  C,  etc.,  of  4  leading  cities  of 
this  B.    (See  H.  D.  492,  60th,  1st,  p.  49.) 

Advantage  possessed  by  BBs.  as  transportation 
agencies.    (See  H.  D.  492,  60th,  1st,  p.  1137) 

Methods  of  navigation.  (See  E.  D.  492,  60th,  1st, 
p.  18.) 


In  1900,  14,054,322  t.;  passengers,  3,881,588,  01, 
2623. 

In  1901,  4,989,000  t.  coal  trans,  by  Mon.  B.  C.  C. 
&  C.  Co.,  02, 1853. 

General  packet  C,  1902,  12,202,017  t.,  freight 
4,517,635  passengers,  03,  1637;  1904,  10,142,651  t. 
freight,  3,951,384  passengers,  05,  1816;  1906,  11,- 
427,784  t.  freight,  4,349,069  passengers,  07,  1670; 
1908,  8,498,754  t.  freight,  3,960,965  passengers,  09, 
1743;  1910, 11,112,216 1.  freight,  value  $358,899,889.49, 
and  4,313,528  passengers,  11,  2091. 

Comparative  rates  bet.  Pittsburgh,  Pa.,  and 
Memphis,  Tenn.,  by  rail  and  R.;  by  rail,  807  m., 
J3.73 1.;  by  steamboat,  1,218  m.,  42$  t.,  06,  609. 

Table  snowing  navigability  of  Ohio  R.  for  10 
years,  11, 2087;  12, 2283. 

Graphic  chart  showing  total  freight  carried, 
value  and  app.,  from  1890  to  1910,  11, 2090. 

Imp.  can  not  bring  full  benefit  until  it  becomes 
more  continuous  than  past  app.  have  permitted, 
11,734. 

Tonnage,  1899,  Maysville,  Ky.,  6,400,000  t.; 
value,  112,800,000,  01, 2672. 

C.  at  Eiizabethtown,  111.,  so  limited  chan.  is  not 
desirable,  04, 2455. 

C,  1903,  Lock  No.  1,  Green  B.,  457,386  t.,  04, 
2470. 

CONTRACTS.i 

Labor  and  material  for  constr.  dikes  and  riprap 
dams: 

Swan  &  Fenton,  67, 397;  68,  682;  69, 353. 

Roth  &  Lane,  67,  397;  68,  682;  69, 353. 

Manfull  &  Kerr,  67, 397;  68,  682. 

King,  Beinhart  &  Co.,  67, 397;  68, 682. 

C.  M.  Cole,  67,  397;  68,  682;  69,  353;  70,  407 
71,386, 389;  72, 399;  73, 493,  497;  74, 400,  403;  76, 
679:  76, 11,  3. 

T.  J.  Power,  67, 397;  68,  682;  69, 353;  70,  407. 

C.  Cable,  68,  682;  71,  386;  72,  399;  73,  493;  74, 
400. 

Routh  &  Watts,  69,  353;  70,  407;  71,  386. 

J.  Bradley,  69, 363;  70,  407;  71, 386. 

Meyers  &  Keer,  70, 407;  71, 386. 

Maddox  &  Slemmens,  71, 386;  72,  399. 

J.  Routh,  73,  493;  74,  403;  75,  679;  76,  ii,  3. 

Miller  &  Bedard,  73,  493;  74,  400. 

Dr.  and  R.  excavation: 

B.  L.  Wood,  69,  353;  70,  407;  71,  386;  72,  399; 
73  493.  '       '       »       ,       » 

Meyers  &  Keer,  69, 353. 
H.  Baker,  69, 353. 

Removing  rocks,  snags,  and  logs: 

C.  M.  Cole,  hire  of  snag  equipment,  68,  687:  69. 
363;  70,  407;  71, 389. 

J.  Bodgers,  for  hire  of  light-draft  steamer,  crane 
scow,  and  flats,  67,  402;  68,  687;  70,  407. 

J.  Eouth,  for  hire  of  similar  plant,  68,  687. 

M.  A.  Bryson,  removing  rs.,  75,  679. 

J.  Porter,  removing  wrecks,  71,  389;  72,  399. 

S.  B.  Alger,  for  Oswego  dr.  and  2  scows  com- 
plete, $18,500,  73,  497;  completed  Nov.,  1873,  74, 
404. 

Swift  Iron  Works,  for  constr.  of  hull  for  iron  snag 
boat,  $84,350,  74,  403,  404;  completed  Mar.,  1876. 
75,71,679,681. 

Hartupee  &  Richardson,  machinery  for  snag  boat, 
75,  682;  completed  May,  1876,  76,  ii,  3,  6. 

N.  F.  Richardson,  painting  and  joiner  work  for 
snag  boat,  76,  ii,  3. 

1879.   E.  G.  Penn,  dikes,  Portland  Bar,  80, 
1738.    C.  M.  Cole,  dikes,  Grand  Chain,  80, 1740. 
^  '•*?*{;..  ?'''  Wrecking  Co.,  removal  of  wreck. 
Grand  Chain,  81, 1911. 

1881.  Covington  Dock  Co.,  4  dump  scows,  81, 
1912.  H.  A.  Ramsay  &  Co^  iron  work,  Davis  Isld. 
Dam,  81,  1912.  N.  W.  Tucker,  dam  and  dike 
constr..    Brown    Isld.,    81,    1912.    Clendinen    & 


» Saving  in  cost  of  dr.  by  hired  labor  over  contract,  73, 498;  76, 71, 685.    Unfav.  action  of  laws  eovemine 
awardsofcontracts,  67, 416;  71,386.  "       ^^ 
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Graham,   dike,   Twelve-Pole  Bar,   81,   1912.   J. 
Clark,  dike,  Puppy  Creek  Bar,  81, 1913. 

1883.  Pittsburgh  Bridge  Co.,  Ironwork,  Davis 
Isld.  Dam,  83,  1910.  W.  Cook,  W.  H.  Sherwood 
&  Co.,  Sewioldey  Lumber  Co.,  Waiter  &  Darrah, 
H.  B.  Nease,  timber,  83, 1911, 1912.  F.  O.  Norton, 
cement,  83, 1912.  Allen  &  Blaisdell,  iron  dr.  hull, 
83, 1512. 

1883.  Miller  Chain  Co.,  chain,  83,1512.  W.H. 
Ewing,  lock-gate  timber,  83,  1512.  Queen  City 
Bridge  &  Steam  Porging  Co.,  Ironwork,  83,  1612. 
J.  W.  Cook,  2  barges,  83, 1513. 

1884.  J.  B.  Thompson,  towing  dr.,  85,  1776. 
Scaife  Foundry  &  Machine  Co.,  W.  Kirkup  &  Son, 
Cincinnati  Iron  Co.,  Queen  City  Bridge  &  Steam 
Forging  Co.,  and  Oliver  Bros.  &  Phillips,  iron- 
work, Davis  Isld.  Dam,  85,  1777,  1778.  F.  O. 
Norton,  cement,  85,  1778.  J.  B.  Holbrook,  dikes, 
Merriman  Bar,  85, 1778.  Porter,  Tucker  &  Mahon, 
dams.  Blacks  and  Browns  Islds.,  85, 1779.  I.  V. 
Hoag,  dam.  Wheeling  Isld.,  85,  1779.  J.  B.  Hol- 
brook, dam,  Captina  Isld.  and  Fish  Creek  Isld., 
85,  1780.  J.  F.  King,  dike.  Three  Brothers,  85, 
1781.  J.  C.  Graham,  dike,  Sand  Creek,  86,  1781. 
J.  J.  Shipman,  dike,  Elghtmile  Bar,  85,  1782. 
Kirk  &  Co.,  dike,  Rising  Sun,  85,  1782.  J.  H. 
Morris,  dike,  Flint  Isld.,  85,  1783.  I.  V.  Hoag, 
dike.  Grand  Chain,  85, 1783. 

1885.  Allen  &  Blaisdell,  repairs  to  snag  boat 
Woodrufl,  85,  1784.  J.  Coyne,  levee,  Jeflerson- 
vllle,  85, 1798.  Stubbs  &  Lackey,  dike,  Merriman 
Bar,  86, 1529.  Queen  City  Bridge  &  Steam  Forg- 
ing Co.,  maneuvering  boat,  Davis  Isld.  Dam,  86, 
1536. 

1886.  J.  G.  Fritsch,  repairs  to  snag  boat,  86, 
1536.  N.  W.  Tucker,  riprap  St.,  86,  1536.  Fulton 
Tow-Boat  Co.,  towing,  87,  1789.  J.  S.  Eouth, 
cribwork,  Davis  Isld.  Dam,  87, 1790.  F.  Gwinner, 
filling  and  paving,  87, 1790.  Crescent  City  Wreck- 
ing Co.,  r.  removal.  Grand  Chain,  87, 1790. 

1887.  J.  G.  Fritsch,  look-gate  engines,  87, 1790. 
S.  D.  Davis,  towing  U.  S.  dr.,  87, 1791. 

1888.  S.  D.  DaviSj  hire  of  towboat,  $45  day, 
89, 1862. 

1889.  Ella  Layman  Towboat  Co.,  towboat 
hire,  S33.80  day.  O.  Eeed,  dams,  $6,761.  J.  T. 
Hart,  dams,  $8,629.  J.  J.  Shipman,  dikes,  $14,978. 
J.  J.  Shipman,  dikes,  $16,868.  W.  Kirk,  dikes, 
$12,596.  W.  Kirk,  dikes,  $26,453.  Ohio  &  Missis- 
sippi EE.  Co.,  earth  filling,  20$  o.  y.  H.  S.  Brown, 
r.  removal,  $1.10  t.  J.  F.  King,  r.  removal,  $3.97 
0.  v.,  89,  1862-65.  B.  E.  Harsha  &  Co.,  javing 
embankment,  $9.13  s.  (.  J.  Shipman,  loe-pier 
constr.,  $3,798.  J.  W.  Scott  &  Co.,  embankment 
extension,  21i|;  c.  y.,  90,  2180. 

1891.  J.  C.  Grsiham,  crib  superstr.,  $6,572. 
Richardson  &  Monroe,  dams,  $21,686.  J.  J.  Ship- 
man,  dikes,  $19,850,  91,  2341.  J.  J.  Shipman, 
dikes,  $16,680.  Wm.  Kirk,  cribs,  superstr.  constr., 
$10,975.  Wm.  Kirk,  dikes,  $25,080.  V.  P.  Collins, 
towboat  hire,  $13.44  day,  91,  2342.  Ohio  &  Missis- 
sippi Eiver  Co.,  raising  roadbed,  $8,611.  S.  W. 
Coflin  &  Son,  2  dump  scows,  $3,637  scow.  J.  John- 
son, embankment  extension,  $7,310.  Ohio  & 
Mississippi  EE.  Co.,  earth  on  embankment,  $2,- 
862.60,  91,  2343.  J.  E.  Ware,  ice  piers,  $3,747. 
J.  E.  Ware,  ice  piers,  $4,289.  J.  E.  Ware,  ice  piers, 
$4,626.  S.  D.  Davis,  hire  of  steamboat,  $43  day, 
91,  2344.  J.  Short,  riprapptng  levee,  $1.50  e.  y., 
93, 1973. 

1893.  E.  J.  &  H.  B.  Hulmgs,  furnishing  tow- 
boat,  $39.50  day,  93,  2467.  T.  T.  Annis,  E.  McEl-. 
fresh,  B.  H.  Lowe,  and  C.  S.  Guard,  coinpleting 
Great  Miami  earth  embankment,  $6,476,  93,  2467. 

1893.  E.  J.  &  H.  B.  Hulings,  towboat,  $36.60 
day,  93,  2467.  L.  Cramer  &  Son,  constr.  of  dikes 
and  dams  at  Clusters,  $18,110.46,  93,  2468;  at 
Scuffletown,  $9,433.93,  93,  2469,  W.  Kirk,  similar 
work,  French  Isld.,  $13,428.25,  93,  2469;  near 
Tradewater  E.,  $10,539.93,  93,  2470.  F.  Hartwee, 
similar  work,  near  Mound  City,  $16,636.96,  93, 2470. 
W.  WoliShafer,  dwelling,  Davis  Isld.  Dam,  $3,560, 
93, 2470. 

1894.  Hulings  Bros.,  furnishing  towboat, 
$37.50  day,  94,  1845.  Du  Pont  Improvement  Co., 
earth  embankment  at  Shawneetown,  $3,600;  H.  G. 
Grainger,  St.,  $3,316,  95, 2335. 


1895.  E.  J.  Howard,  furnishing  diunp  scow, 
$2,760.  W.  A.  Kirk,  dr.  plant,  per  day,  active, 
$70;  ioactive,  $27.60.  H.  S.  Brown,  active,  $76; 
inactive,  $25.  J.  T.  Hart,  loose  st.  dikes  at  Blenner- 
hassetts  Isld.,  $2,672.24.  W.  A.  Kirk,  similar  work, 
Gimpowder  Bar,  $4,840.  3.  C.  Thomas,  Guyan- 
dotte  Bar,  $6,324,  95,  2336.  Patterson  &  Ship- 
man,  Flint  Isld.,  $4,347.20.  Bedford,  Weikel  & 
Nugent,  Vanada  Reef,  Falls  Slough  Crossiog,  and 
Threemile  Crossing,  $8,371.28,  $10,097.73.  C.  Hook 
and  J.  Shoup,  towboat,  $35  day,  96,  2337. 

1896.  P^  P.  Lynch,  towboat,  $30.75  day,  96, 
2072.  W.  S.  Ware,  3  ice  breakers,  Middieport, 
Ohio,  and  Hartford,  W.  Va.,  $4,997.71,  96,  2073. 
W.  A.  Kirk,  dr.  plant,  per  day,  active,  $66;  in- 
active, $42.50.  H.  S,  Brown,  active,  $76:  inac- 
tive, $30,  97,  2335.  Eichel  &  Arnold  and  Eigea- 
mann  &  HoUerbach,  dikes  and  bank  protection  at 
and  near  Evansville,  Ind.,  $20,909,  97, 2336. 

1897.  Richardson  &  Kraft,  towboat,  $30  day. 
W.  A.  Kick,  dr.  plant,  per  day,  active,  $70;  inac- 
tive, $48.  H.  S.  Brown,  active,  $70;  inactive,  $48, 
97, 2336. 

1898.  C.  Hook,  hire  of  towboat  as  tender  to 
dr.,  $34  day,  99,  2315. 

1899.  C.  W.  Posey,  hire  of  towboat  and  crew 
as  tender  to  dr.  W.  A.  Kirk,  hire  of  dr.  plant,  $36 
to  $40  day.  H.  S.  Brown,  $35  to  $40  day.  J.  W. 
Scott,  repairing  embankment,  $18,071.25.  F.  P. 
Harrison,  repairing  embankment,  $26,957.60. 

1900.  New  Jersey  Foundry  &  Machine  Co., 
steel  crane,  $3,375.  McNutt  &  Hombrook,  dike 
extension,  $3,600;  repairing  bank  protection,  $1,200. 
Brown  &  Kirk,  dr.  plant,  $42.50  to  $50  day.  J.  T. 
Dufly,  hire  of  towboat  as  tender  to  dr.,  $45  day. 
J.  Short,  dike  constr.,  $18,935,  00,  3101.  W.  A. 
Kirk,  hire  of  dr.  plant;  H.  S.  Brown,  hire  of  dr. 
plant;  J.  T.  Dufiy,  hire  of  towboat  and  crew  as 
tender  to  dr.,  01,  2615.  H.  G.  Grainger,  constr. 
dike  below  mouth  of  Tradewater  R.;  J.  Short, 
constr.  dike  in  Ohio  E.  near  Mound  City,  111.,  01, 
2616. 

1901-13.  Misc.  emergency  contracts  for  hire 
of  towboat,  tenders,  dr.,  fiatboats,  rebuilding 
gauges,  etc.,  03, 1847;  03, 1632;  04,  2411;  OS,  1809; 
07, 1663;  08, 1743-44-45;  09, 1736-36-37;  10, 1896- 
97;  11,  2085-86;  13, 2282-83. 

1904.  The  Fridman  Lumber  Co.,  oak  timber 
for  Eight-mile  Dike,  $23.40  M  f.  b.  m.,  05,  1809, 
F.  J.  Du  Vail,  738  c.  y.  st.  for  Buffington  Isld.  Dam, 
$1,366.13;  D.  P.  Price,  1,205.94  c.  y.  St.  for  Marietta 
Isld.  Dam,  $1  c.  y.;  Queen  City  Marine  EE.  Co., 
rent  of  storage  room,  $20  mo.,  05, 1810. 

1906.  W.  F.  Eobertson  Steel  &  Iron  Co.,  sted 
plates  for  repairing  hull  of  U.  S .  dr.  Oftio  (unit  prices 
given;  $3,000);  Parkersburg  Dock  Co.,  docking  and 
repairing  boats,  $900.60  (unit  prices  given);  O.  F. 
Barrett,  extension  and  repair  of  dikes  at  Mound 
City,  111.,  $37,212.50,  06,  1810.  W.  L.  Glazier, 
completing  concrete  ice  p.  at  MaysvUle,  Ky., 
$9,032.40;  F.  J.  &  F.  C.  Du  Vail,  constr.  concrete 
section  of  ice  p.  at  GaUipolis,  $10,239.21;  US.  Litho- 
graph Co.,  priating  charts  of  E.,  $538  for  series, 
06,  1653.  Virginia  Portland  Cement  Co.,  cement, 
$2,923.20;  The  Edison  Portland  Cement  Co.,  ce- 
ment, $2,247.30;  Henry  Vogt  Mach.  Co.,  repaaring 
and  remodeling  V.  S.  dr.  Ohio,  $5,671;  Queen  City 
Marine  Ey.  Co.,  rent  of  storage  room,  $240,  06, 
1666. 

1906.  Howard  Shipyards  Co.,  constr.  steel  dr' 
hull,  $19,830,  07, 1663. 

1907.  Springfield  Boiler  &  Mfg.  Co.,  constr.  10 
pontoons,  $13,800;  Knobloch  &  Shelton,  constr. 
dam  at  head  of  Marietta  Isld.,  $63,204.60;  O.  F. 
Barrett,  bldg.  dike  at  Grand  Chain,  HI.,  $27,275, 
08,  1743.  The  Edison  Portland  Cement  Co.,  800 
bbls.  cement  in  sacks,  $1,391.84,  08, 1744. 

1908.  T.  J.  McKlm,  repairing  and  protecting 
Great  Miami  embankment  at  Lawrenceburg,  Ind., 
$16,478;  American  Bridge  Co.,  constr.  steel  flat- 
boat,  $7,426;  Kanawha  Dock  Co.,  towiog,  docking, 
and  repairing  boats,  $2,331.43;  Howard  Shipyards 
Co.,  bldg.  cabin  and  upper  works  on  steel  dr., 
$7,869;  The  Edison  Portland  Cement  Co.,  cement 
in  sacks  at  Gallipolis,  $347.50,  08, 1744.  Kanawha 
Dock  Co.,  reconstr.  of  1  dump  scow,  $4,260,  08, 
1745.    Ellicott  Machine  Co.,  mach.  in  place  on 
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steel  dr.,  $69,925;  Ohio  River  Contracting  Co.,  re- 
pairs and  bank  protection  to  dikes  at  Evansville, 
Ind.,  $4,672.92;  Henry  Vogt  Machine  Co.,  pontoon 

fipe  line  and  fittings,  $2,048,  09,  1739.  Advance 
and  &  Constr.  Co.,  constr.  dam  at  head  of  Browns 
Isld.,  $44,670.75;  Henry  Niemes,  plumbing,  etc., 
on  U.  S.  dr.  Indiana,  $814;  Triumph  Elec.  Co., 
electric-light  plant  for  U.  S.  dr.  Iiidtana,  $1,715.95, 
09, 1736. 

1909.  Fricfc  Co.,  refrigerating  and  ice-making 
plant,  etc.,  $1,848;  Parkersburg  Dock  Co.,  docking 
and  repairing  decked  flatboat,  $473.27;  O.  F.  Bar- 
rett, constr.  decked  flatboat,  31,760,  09, 1736.  E.  J. 
Howard,  replating  hull  of  dr.  Oswego,  $7,500,  09, 
1737. 

.  1910.  L.  E.  Bedinger,  gasoline  motor,  $424; 
Kanawha  Bock  Co.,  docking  and  repairing  2  dump 
scows,  $978.49,  10,  1896.  The  Hollvaui  &  Spiegel 
Boiler  &  Tank  Co.,  constr.  1  dr.  dipper,  $490,  10, 
1897.  O.  F.  Barrett,  constr.  loose  st.  dam  near 
foot  of  Sisters  Isld.,  $10,990;  New  Jersey  Foundry 
&  Machine  Co.,  constr.  dam  across  back  chan. 
head  of  Buffington  Isld.,  $31,639.40,  11,  2085. 
Monongahela  &  Western  Dredging  Co.,  removal  of 
Sand  Creek  Dike  and  dr.,  $11,167.60,  11, 2086. 

1911.  The  Queen  City  Marine  Ry.  Co.,  dock- 
ing and  repairing  2  dump  scows,  $1,S00;  American 
Bridge  Co.,  constr.  3  steel  flatboats  and  3  fuel 
barges,  $33,300;  F.  A.  Bone,  reoonstr.  ice  p.  at 
Middleport,  Ohio,  $33,164;  American  Bridge  Co., 
constr.  3  steel  fuel  barges,  $15,000;  The  Charles 
Barnes  Co„  constr.  3  towboats,  $130,122,  18,  2282. 

1913.  Dubuque  Boat  &  Boiler  Works,  constr. 
snagging  plant,  $43,677,  13,  2282.  The  Hollerbach 
&  May  Constr.  Co.,  bldg.  6  dikes  opposite  Sisters 
Isld.,  $48,245,  13,  2283. 

DOCtJMENTS.   (Not  printed  in  reports.) 

Ex.  Doc.  66,  39th  Cong.,  2d  sess.,  67,  ii,  416. 
H.  Doc.  72,  41st  Cong.,  3d  sess.,  75,  ii,  608.  H. 
Doc.  34,  44th  Cong.,  2d  sess.;  S.  Doc.  39,  44th  Cong., 
2d  sess.,  77, 636. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  ii,  24;  iv,  243 
67,  40;  68,  60;  69,  52;  70,  66;  71,  59;  73,  56;  73 

68;  74,  64;  75,  70;  76,  88;  77,  92,  654;  78,  106 
79,  143;  80,  191;  81,  260,  263,  1927;  83,  254;  83 
260;  84,  260,  263,  1689;  85,  280;  86,  271,  272;  87 
236,  238;  88,  213,  214;  89,  248,  250,  1868;  90,  224 
226;  91, 288,  290;  93, 275,  277,  278;  93,  307,  310,  318 
319;  94,  285;  95,  316,  322,  323;  96,  274,  279;  97- 
356,  359;  98,  366,  372;  99,  410,  417;  00,  469,  476. 
477,  513;  01,  470,  477;  03,  398,  400;  03,, 423;  04 
451,  456,  457;  05,  462;  06,  507,  512;  07,  636;  08 
S!2,  678;  09,  606;  10,  679;  11, 733;  13, 883. 

Boards: 

Recom.,  1870,  closing  chan.  at  Marietta  Isld.  by 
l.-w.  dam  on  Virginia  side  of  isld.,  71,  396.  (Majs. 
Warren,  Weitzel,  and  Merrill.) 

Convened,  1873,  to  ex.  and  report  upon  plan  of 
F.  R.  Brunot  for  movable  hydraulic  gates  tor 
chutes  and  locks,  and  its  applicability  to  the  imp. 
of  Ohio  and  other  Rs.  (pre.  B.),  recom.  experiment 
with  movable  hydraulic  gate  with  navigable  chute, 
to  be  made  on  Dam  No.  1  on  Monongahela  R.,  in 
conjunction  with  Monongahela  Navigation  Co.,  73, 
540;  74,  416. 

(Final  K.)  1874,  review  of  plans  for  imp.  Rs.  by 
movable  dams  and  hydraulic  gates,  74,  415. 
Recom.  testing  Brunot  hydraulic  gate  in  prefer- 
ence to  adoptmg  French  system,  74,  477.  That 
test  be  made  as  recom.  in  pre.  B.  (1873)  by  single 
dam  on  Monongahela,  74, 481.  (Majs.  Weitzel  and 
Merrill.) 

Supple,  to  B.  transmitting  descriptive  papers  on 
dam  at  Port>*-r Anglais;  also  details  of  Girard 
shutters,  75,  688;  76,  ii,  28. 

Convened,  1875,  to  ex.  proj.  of  Maj.  Merrill  (see 
Projects)  for.  plan  and  location  of  movable  dam 
(bemg  the  first  of  a  series  of  dams  lor  the  radical 
imp.  of  the  Ohio  R.)  opposite  Davis  Isld.  (6i  m. 


below  Pittsburgh),  76,  ii,  26.  Approval  of  plan 
and  location,  76,  il,  26.  Recom.  use  of  Chanoine 
wickets  on  navigable  pass^  leaving  for  future  con- 
sideration the  kind  of  wickets  on  high  and  low 
weirs,  76,  ii,  27.  (U.  Col.  Wright,  Majs.  Weitzel, 
Foe,  and  Merrill,  and  Lt.  Maban.) 

Convened,  1877,  to  consider  and  report  on  the 
objections  urged  by  the  Coal  Exchange  &  Steam- 
boat Assn.  of  Pittsburgh  against  imp.  by  locks  and 
dams  with  adjustable  chutes,  77,  644.  Copy  of 
memorial,  77,  646.  Board  consider  that  the  ob- 
jections urged  are  not  well  taken,  and  should  not 
prevent  trial  of  proposed  dam  at  Davis  Isld.,  77, 
637-643.  (Col.  Tower,  Lt.  Col.  Wright,  Majs. 
Weitzel  and  Merrill,  and  Lt.  Mahan.) 

Summary  of  advantages  of  proj.  by  Majs.  Weitzel 
and  Merrill,  77,  643.  Individual  comments,  by 
members  of  board,  on  relative  importance  of  coal 
interest,  77, 655. 

To  ex.  and  report  on  lock  and  gate,  1878,  proposed 
by  Maj.  Merrill  to  be  substituted  tor  lock  and  gate 
hitherto  proposed  for  first  movable  dam.  Board 
recom.  an  increase  of  lock-gate  w.  from  78'  to  110'; 
also  adoption  of  gate  proposed  by  Maj.  Merrill,  78, 
805.  (U.  Col.  Wright,  Majs.  Weitzel,  Poe,  and 
Merrill.) 

Approv.  by  Chief  of  Engineers,  78, 805. 

Convened  Nov.,  1880,  to  ex.  and  report  upon 
plans  submitted  by  H.  Haupt  for  imp.  of  Ohio  R. 
B.,  81, 1928-35. 

Plans  not  considered  praoticable  by  the  board, 
81, 1934. 

Report  reviewed  by  H.  Haupt,  81,  1936-1943. 
(Cols.  Tower  and  Newton,  Lt.  Col.  Abbot,  and  Maj. 
Merrill.) 

Convened  at  Pittsburgh,  Sept.  7,  1888,  by  S.  O. 
No.  41,  to  ex.  and'report  upon  the  imp.  of  Ohio  R. 
below  Pittsburgh  by  means  of  movable  dams. 
B.,  89, 1869.  (Lt.  Col.  Merrill  and  Majs.  Stickney 
and  Mackenzie.) 

Convened  at  Pittsburgh,  June  8  and  9,  1893, 
under  S.  O.  No.  1,  Par.  No.  1,  Jan.  10, 1893,  to  con- 
sider and  report  upon  proj.  for  imp.  chan.  at  Logs- 
town  Bar.  B.,  93,  2476.  (Col.  C.  B.  Comstock, 
Lt.  Col.  A.  Stickney,  and  Maj.  A.  Mackenzie.) 

Ex.  at  Elizabeth  town.  111.;  not  desirable,  04, 
2456.    (See  Surveys.) 

Ex.  of  Mound  City  H.,  111.  Imp.  further  than 
provided  by  "present"  proj.  unnecessary,  04, 2459. 

Ex.  from  Mound  City  to  Cairo;  special  imp.  un- 
necessary, 04, 2464. 

At  Lock  No.  1,  Green  R.,  not  desirable  to  constr. 
movable  dam,  04,  2474. 

BERH.  concurs  in  recom.  for  constr.  of  dikes 
and  dr.  at  Ogden  Landing,  04,  2480. 

Act  Mar.  3,  1905,  constituted  BE.  to  ex.  R.  and 
report  upon  system  of  imp.  (Lt.  Cols.  D.  W.  Lock- 
wood,  E.  H.  Ruflner,  C.  B.  Sears,  Majs.  Geo.  A. 
Zinn,  W.  L.  Sibert,  and  Capt.  Burgess).  Meet- 
ings: Cincinnati,  June  8  and  9,  1905;  Pittsburgh, 
Oct.  16  and  17,  1906;  on  board  SS.  Maj.  Mackenzie, 
Louisville,  Dec.  14  and  16,  1905.  (See  H.  D.  492, 
60th,  1st,  pp.  5  and  6.)  No  proj.  by  dr.  practicable; 
recom.  locks  and  movable  dams  to  provide  9'  (see 
Surveys);  reviewed  by  BERH.  (see  H.  D.  492, 
60th,  1st,  pp.  37,  40, 116). 

In  cbarge: 

W.  Milnor  Roberts,  superintending  engineer 
Ohio  R.  imp.,  1866-70,  67,  395.  B.,  66,  iv,  244; 
67,  395;  68,  680;  69, 352,  366,  371;  H.  Doc.  72,  41st 
Cong.,  3d  sessy  75,  il,  608. 

Maj.  W.  E.  Merrill,  1870-92,  70, 406.  E.,  70, 406; 
71,  386;  73,  398,  409;  73,  493;  74,  400,  410:  76^ 
678,  ii,  608;  76,  ii,  3;  77,  625;  79,  1299;  (Lt.  Col.) 
80,  1737;  81,  1911,  1922;  83,  1909;  83,  1611;  84, 
1677,  1689,  1715;  85,  1776,  1802;  86,  1528,  1540;  87! 
1781,  1796;  88, 1645,  1656,  1670;  89, 1851,  1873;  90, 
2163,  2183,  2186;  91,  2328,  2334,  2349,  2360,  2354. 

Maj.  G.  Weitzel,  in  temporary  charge,  1869,  70, 
406. 
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Lt.  F.  Hahan,  in  temporary  cliarge.   B.,  7S,  795. 

Ma].  A.  Stiokney,  1892-95.  R.,  92,  1960,  1978, 
1980,  1983;  (Lt.  Col.)  93,  2438,  2518,  2S20,  2523,  2527, 
2533;  94, 1836;  9S,  2322,  2385,  2388. 

Maj.  W.  H.  Heuer,  1896-97.  B.,  96,  2062,  2122; 
97  !f^25  2379 

Maj.  W.  H.Bixby,  1898-1902.  B.,  98,  2042, 2157; 
99,  2311,  2367;  00,  3085,  3185,  3191,  3196,  3201,  321S; 
01,  2597,  2671,  2675;  03, 1868. 

Col.  G.  J.  Lydeoker,  1902-04.  E.,  08,  1839;  03, 
1627;  04,  2406,  2454,  2456,  2460,  2478. 

Col.  E.  H.  Ruffner,  1905.    B.,  05, 1786. 

Maj.  J.  G.  Warren,  1906  and  10.  B.,  06,  1641; 
(Lt.  Col.)  10, 1881. 

Lt.  Col.  W.  T.  Eossell,  1907-09.  B.,  07,  1653; 
(Col.)  08, 1729;  09, 1717. 

Mai.  J.  C.  Oakes,  1910.    10, 732. 

Maj.  H.  Jersey,  1911-.    B.,  11, 2067;  13, 2263. 

A.  fi  sl  S^,3iTl  f' Q  " 

T.  P.  Roberts,  66,  iv,  248;  68,  681;  69,  365;  70, 
407;  71,  385. 

S.  Low,  67,  396;  68,  680;  69, 352. 

A.  Livermore,  67,  396;  68, 680. 

J.  E.  Day,  67,  396;  68, 680;  69,  352. 

G.  Barrett,  69,  352. 

P.  H.  Morel,  70,  407. 

W.  Weston,  71,  385;  73,  406,  410;  75,  ii,  631; 
77,  626. 

Lt.  P.  A.  Mahan,  73,  68;  74,  64;  75,  il,  631;  76, 
88;  77,  92.  B.,  76,  11,  14;  78,  795;  79,  1309; 
(Capt.)  83, 1513;  84, 1678. 

Q.S.  Kinsley,  76,  681,  ii,  631. 

W.  H.  Christian,  75, 681. 

I.  V.  Hoag.    E.,  78,  795. 

E.  J.  Carpenter.  B.,  83,  1524;  90,  2184;  91, 
2333;  93,  1964;  93,  2450;  94,-1852,  1856;  96,  2344, 
2348;  96,  2083;  97,  2340;  98,  2064;  99,  2334;  00, 
3116,  3218;  01,  2634;  03,  1858-59;  03,  1641;  04, 
2424. 

P.  J.  Schopp.    B.,  83,  1528;  84, 1681;  86, 1795. 

O.A.Clark.  E.,  84, 1691. 

W.  Martin.  B.,  85,  1784;  86,  1S40;  87,  1797; 
88,  1673;  89,  1876;  90,  2188;  91,  2352;  93,  1981; 
93,  2447;  94, 1845;  95,  2338. 

P.  Golay.    B.,  88, 1644. 

Lt.H.  F.  Hodges.    E.,  93,  2524,  2529. 

Lt.  W.  C.  Laagfltt.    B.,  94, 1850;  96, 2386. 

E.  Schenk.    B.,  93,  2447;  94, 1857. 

H.  Devereox.  B.,  93,  2449,  2460;  94, 1850,  1858; 
95, 2340. 

R.  R.  Jones.  E.,  93,  2449,  2462;  94,  1845,  1848, 
1849;  95,  2339,  2340;  96,  2075-2081;  97,  2338;  98, 
2059,  2068,  2070;  99,  2331,  2332;  00,  3113,  3114,  3115, 
3210;  01,  2625,  2631,  2632,  2674;  03, 1854,  1855,  1857; 
03,  1638,  1640,  1641;  04,  2417,  2420,  2422,  2471. 

J.  P.  Coleman.    B.,  93,  2456. 

J.  N.  Csddwell.  B.,  93,  2459;  95,  2338,  "389; 
96, 2074,  2081;  98,  2060. 

C.  E.  Meeds.    E.,  93,  2461;  96,  2124. 

E.  MoBser.    B.,  96,  2338;  97,  2339;  98,  2060. 

C.A.TurreU.    B.,  95,  2341. 

M.  W.  Venable.    B.,  95,  2342. 

A.  F.  Spreen.    E.,  95,  2343. 

W.G.Price.    E.,  96, 2082. 

W.  A.  Christian.    B.,  98,  2061;  00,  3127. 

A.  B.  McGrew.    E.,  08,  2068;  99, 2339. 

W.  H.  Chadboume.    B.,  00,  3129,  3199. 

W.H.Hall.    B.,  01, 2627,  2629. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  W.  M.  Roberts,  1866,  flatboat  and  crane  flat 
for  removing  snags,  logs,  and  wrecks,  $2,400,  66, 
Iv,  259.  Of  cost  to  complete  sur.,  S22,000,  66,  iv, 
315;  67,41,397.  Ofcostofcornpletion  of  "present" 
system  of  wing  dams  from  Fittsburgb  to  Cairo 
(1,015  m.),  $836,000,  67,  41,  413;  68,  686. 

By  W .  Weston,  1872,  repair  of  Cumberland  Dam; 
cost,  $36,750,  73,  412. 

By  Maj.  W.  B.  Merrill,  1874  (see  Projects),  imp. 
of  R.  from  Pittsburgh  to  Wheeling,  by  looks  and 
movable  dams,  with  Chanoine  wickets,  to  give 
min.  d.  of  6',  $7,474,623;  74,  64,  409;  75,  687.  Re- 
vised est.  for  locks  and  dams,  75,  ii,  616.  For 
radical  imp.  of  Ohio  R.  from  Pittsburgh  to  Cairo 
(967  m.),  to  give  a  min.  d.  of  6'  by  locks,  with 
movable  dams,  with  Chanoine  wickets,  $40,000,000, 
76,  ii,  629.    Details,  76,  il,  616-630. 


For  oost  of  trial  dam,  approved  by  BE.,  1875,  to 
consist  of  movable  dam,  closed  with  Chanoine 
wickets  in  pass,  and  located  at  Davis  Isld.,  $421,425, 
76,  il,  621. 

Revised  est.,  1876,  introducing  service  br.,  and 
closing  high  weir  by  a  Poirte  needle  dam,  $465,000, 
76,  ii,  22.    Details  of,  76,  ii,  lt-23. 

LEGAIi  PBOCEEDINGS. 

Prosecution  for  dumping.    (See  Obstructions.) 
Permits  issued  by  Sec.  of  War,    (See  Obstruc- 
tions.) 

LEGISLATION. 

Necessity  of  legislative  protection  to  public 
works  of  imp.,  70,  416;  of  laws  regulating  the 
bridging  of  navigable  streams,  73, 404. 

Draft  of  proposed  act  permitting  U.  S.  to  remove 
stranded  or  wrecked  boats  that  obstr.  navigation, 
73, 602;  77, 629. 

Necessity  of  State  legislation  to  enable  U.  S.  to 
condemn  lands  for  public  uses,  76,  71,  686. 

History  of  efforts  to  obtain  proper  legislation  per- 
mitting U.  S.  to  condemn  lands,  76,  ii,  11;  passage 
of  bUl  (Mar.,  1877),  77,  635. 

tJnfav.  action  'of  "present"  laws  governing 
awards  of  contracts,  67,  416;  71,  386. 

Legislation  needed  regarding  placing  of  illegal 
structures,  01, 2603,  2613. 

Flans  submitted  and  approv.  for  brs.  across  B., 
04,  408;  06, 1797;  08, 1733. 

OBSTBUCTIONS.    (See  Commerce.) 

Obstr.  to  navigation  by  abandonment  of  wrecks 
and  yet  claimed  by  owners,  73, 602;  77,  629. 

List  of  brs.  over  the  Ohio  R.,  88, 1659,  and  sub- 
sequent an.  reports. 

List  of  losses  by  collision  with  piers  of  Ohio  R. 
brs.  from  1862  to  1888,  88, 1660;  90, 2175. 

Losses  by  collision  with  brs.,  91,  2337,  and  sub- 
sequent an.  reports.    Total  of  1912,  $1,147,060.42. 

Operation  of  draws  in  brs.    (See  each  an.  report.) 

Dumping  in  the  R.  restrained  by  prosecution, 
93,  2445;  94, 1841;  96,  2332;  96,  2069. 

Encroachments.    (See  each  an.  report.) 

Required  alterations  in  certain  existing  and  pro- 
posed brs.,  97,  2331. 

List  ol  structures  placed  in  the  R.,  under  per- 
mission of  the  Sec.  of  War,  98,  2047;  99,  2317;  00. 
3094. 

Abandoned  wrecks  removed.  Material  at  br. 
bet.  Cincinnati,  Ohio,  and  Newport,  Ky.,  removed 
by  the  owners,  Pennsylvania  RR.,  98, 2047. 

OPEBATIONS. 

Previous  to  1866  (from  1837),  imp.  of  l.-w.  chan. 
to  2i',  by  wing  dams  and  dr.,  with  removal  of 
wrecks  and  snags,  66,  iii,  24,  iv,  244,  246,  261,  271. 
Points  below  Pittsburgh  (where  previous  work 
has  been  done),  which  demand  early  operations, 
66,  iv,  246.  List  of  obstr.  bet.  PittSDurgh  and 
Cairo  which  should  be  removed  at  once,  66,  iv,  249, 
251;  67,  403,  405.  Points  where  it  is  decided  to  go 
on  with  riprap  dams,  66,  iv,  272,  310;  67,  395; 
where  work  is  required  only  at  extreme  1.  w.,  66, 
iv,  272,  313. 

1867-68.  Progress  on  riprap  dams  and  dr., 
68,  682;  on  removing  obstr.,  68,  687;  delayed  by 
h.  w.,  68, 60,  681. 

1868-73.  Riprap  dams  and  dr.,  removing 
obstr.,  69,  353,  369,  363;.  70,  67,  407,  410;  71,  59, 
386;  71, 60,  387,  390;  73,  56,  399;  73,  56,  401. 

1873-73.  Riprap  dams  and  dr.,  73,  58,  493; 
removing  obstr.,  73,  58,  496.  Large  saving  ob- 
tained in  dr.  by  U.  S.  boats  over  contract,  73, 498. 

1873-74.  Riprap  dams  and  dr.,  74,  64,  401; 
removing  obstr.,  74,  64,  405.  Second  dr.  com- 
pleted Nov.,  1873.    Description  of,  74,  404. 

1874-76.  Riprap  dams  and  dr.,  75,  70,  679; 
removing  obstr.,  76,  71,  682.  Cost  of  dr.  (21  to  254 
c.  y.).  Saving  by  hired  labor  over  contract,  76, 
685. 

1875-76.  Dams  and  dr.,  76,  88,  ii,  38;  remov- 
ing obstr.,  76,  89,  ii,  6;  cost  of  dr.  {17^  c.  y.),  76, 
89,  ii,  9;  completion  (Jan.,  1876),  of  iron-hulled 
snag  and  wrecking  boat,  76,  ii,  6;  description  of, 
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76,  ii,  7.  Cumberland  Bam,  unfiiv.  action  of,  72, 
410;  76, 11,  23;  removal  recom.,  76, 11,  24.  Opera- 
tions on  proposed  movable  dam  at  Davis  Isld. 
delayed  for  lack  of  State  legislation  ceding  jurisdic- 
tion oflandstoU.S.,7S,686;  76,89,11,12;  77,635. 

1876-77.  Dams  and  dr.,  77, 93,  626;  removing 
obstr.,  77,  93,  62?;  cost  of  dr.  (m  c.  y.),  77,  634; 
opening  cut  420'  1.  in  Cumberland  Dam,  77, 631. 

1S77-78.  Bepalr  and  extension  of  dike  at 
Whites  Eipple,  78,  106,  795.  Removal  of  1,037 
snags  and  SI  wrecks,  78,  106,  797.  Dr.  by  hired 
labor  and  U.  S.  drs.,  78,  106,  798.  Site  purchased 
for  movable  dam  at  Davis  Isld.,  78,  107,  802.  In- 
creasing opening  in  Cumberland  Dam,  78,  799. 

1878-79.  Commencement  of  work  on  movable 
dam  at  Davis  Isld.,  Aug.,  1878,  79, 143, 1299.  Cross 
dams  built  at  the  Trap,  79, 143,  1300.  Repairs  at 
French  Isld.  Dike,  79,  144,  1301.  Removal  of  r. 
from  Grand  Chain,  79,  144,  1301.  Removal  of  511 
snags  and  31  wrecks,  and  dr.  of  82,443  e.  y .,  by  hired 
labor  and  U.  S.  dr.,  79, 144, 1302. 

1879-80.  Progress  on  Davis  Isld.  Dam,  80, 
1737.  Dike  and  dam  constr.  and  repair  of  Portland 
Bar,  French  Isld.,  Evansville,  Henderson  Isld., 
and  Grand  Chain,  80,  1737-1741.  Rock  removed 
by  hired  labor,  80, 1741,  1742.  Operations  of  snag 
boat  Woodruff,  80,  1742.  75,693  c.  y.  gravel  and 
clay  and  5,487  c.  y.  r.  removed  by  U.  S.  dra.,  80, 
1743-1746. 

1880-81.  Progress  on  Davis  Isld.  Dam,  81, 
1913.  Dike  constr.  at  Portland  Bar  and  Grand 
Chain,  81, 1914.  62,740  c.  y.  gravel  and  7,955  c.  y. 
r.  removed  by  XJ.  S.  drs.,  81, 1914-1917.  Operations 
of  snag  boat  Woodruff,  81,  1917.  Rock  removed 
by  contract  at  Little  Chain,  81, 1917. 

1881-88.  progress  on  Davis  Isld.  Dam,  83, 
1912.  Dike  and  dam  constr.  at  Browns  Isld., 
Twelve-Pole  Bar,  Portland  Bar,  Puppy  Creek  Bar, 
and  Grand  Chain,  83,  1914.  37,294  c.  y.  gravel 
and  10,378  0.  y.  loose  r.  removed  by  U.  S.  drs.,  83, 
1916,  1919.  Operations  of  snag  boat  Woodruff,  83, 
1920.  Rock  removal,  by  contract,  at  Grand  Chain, 
82, 1921. 

1882-83.  Progress  at  Davis  Isld.  Dam,  83, 
1513;  dike  and  dam  constr.  at  Browns  Isld.,  Twelve- 
Pole  Bar,  Portland  Bar,  Puppy  Creek  Bar,  and 
Grand  Chain,  83,  1518,  1520.  110,775  c.  y.  gravel, 
4  wrecks,  and  60  t.  r.  removed  by  U.  S.  drs.,  83, 
1520.  Completion  of  new  Iron-hull  dr.,  83,  1524. 
Operations  of  snag  boat  Woodruff ,  S3, 1526.  Rock 
removal  at  Mustapha  Isld.,  83, 1526.  Operations 
at  Indiana  Chute,  83, 1527, 1528. 

1883-84.  Progress  at  Davis  Isld.  Dam,  84, 
1678,  1679.  Dike  and  dam  constr.  at  the  Trap, 
Browns  Isld.,  Twelve-Pole  Bar,  Portland  Bar, 
Puppy  Creek  Bar,  and  Grand  Chain,  84,  1680. 
No  operations  of  dr.  or  snag  boat,  84,  1681.  Rock 
removal  at  mouth  of  Licking  B.,  84, 1681.  Prog- 
ress at  FaUs  of  the  Ohio,  84, 1681. 

1S84-8S.  Frog-ess  at  Davis  Isld.  Dam,  85, 
1784.  Dike  and  dam  constr.  at  Merriman  Bar, 
Blacks  Isld.,  Browns  Isld.,  Captina  Isld.,  Fish 
Creek  Isld.,  Twin  Brothers,  Sand  Creek,  Eight- 
mile  Bar,  Rising  Sun,  and  Grand  Chain,  85, 1786, 
1787.  20,611  c.  y.  gravel  23,756  c.  y.  r.,  6  wrecks, 
and  7  snags  removed  by  U.  S.  dr.,  85,  1788-1791. 
Cost  of  dr.,  86,  1791,  1792.  Operations  of  snag 
boats,  85, 1793.  6,547 1.  of  r.  removed  by  contract, 
86, 1794,  1795.  3,763  c.  y.  r.  removed  and  guiding 
dikes  built,  by  hired  labor,  at  Indiana  Chute,  85, 
1795.    Jeflersonville  levee  commenced,  85, 1798. 

1885-86.  Davis  Isld.  Dam  opened  to  naviga- 
tion Oct.  7,  1885,  86, 1528.  Operation  of  dam,  86, 
1540.  Dike  and  dam  constr.  at  Merriman  Bar, 
Blacks  Isld.,  Browns  Isld.,  Wheeling  Isld.,  Captina 
Isld.,  Fish  Creek  Isld.,  Three  Brothers,  Band 
Creek,  Eightmile  Bar,  Rising  Sun,  and  Grand 
Chain,  86,  1629-1533.  No  operations  by  U.  S.  dr., 
86,  1533.  Operations  of  snag  boats,  86,  1838. 
Progress  on  Jeflersonville  Levee,  88, 1584. 

1886-87.  Operation  and  care  of  Davis  Isld. 
Dam,  87,  1782,  1796.  Dike  and  dam  constr.  at 
Merriman  Bar,  Blacks  Isld.,  Browns  Isld.,  Wlieal- 
ing  Isld.,  Captina  Isld.,  Fish  Creek  Isld.,  Three 


Brothers,  Sand  Creek  Bar,  Elghtmile  Bar,  Rising 
Sun  Bar,  and  Grand  Chain,  87,  1782.  897  t.  of  r. 
removed  from  Grand  Chain,  87,  1786.  Jeffereon- 
ville  Levee  completed,  87,  1786.  46,865  o.  y. 
gravel  and  34  t.  ofr.  removed  by  U.  S.  dr.,  87, 1787. 
Cost  of  dr.,  87,  1787,  1788.  Operations  of  snag 
boat,  87, 1788. 

1887-88.  Dam  at  Three  Brothers  Isld.  re- 
paved;  276  1.  f.  substr.  and  578  I.  f.  of  superstr. 
built  at  Grand  Chain  Dike;  11,472  t.  r.  blasted 
and  removed  at  Grand  Chain,  88, 1644.  1,384  c.  y. 
r.  removed  at  mouth  of  Licking  R.;  64,500  c.  y. 
material  placed  in  Great  Miami  Embankment,  88, 
1647.  147,808  c.  y.  gravel,  shell,  loose  r.,  etc.,  re- 
moved at  Davis  Isld.  Dam,  Wheeling  Creek  Bar, 
Three  Brothers  Isld.,  and  Rowlands  Race;  also  12 
rs.,  60  logs  and  snags,  and  3  wrecks,  88, 1649.  Snag- 
ging operations;  1,225  snags,  127  rs.,  and  46  wrecks 
removed,  88,  1651.  Third  dike  at  Fourmile  Bar 
completed,  88, 1652.  Operation  and  care  of  Davis 
Isld.  Dam,  88, 1670. 

1888-89.  Constr.  of  drift  gap  begun  in  Davis 
Isld.  Dam,  89, 1862.  Repairs  to  dike  at  Trap  below 
Pittsbiurgh;  1,600  c.  y.  riprap  placed  in  Marietta 
Isld.  Dam;  150  1.  f.  of  crib  dike  Duilt  at  Elghtmile 
Isld.;  300 1.  f.  of  dike  built  at  Bonanza  Bar;  200  1.  f. 
of  dike  completed  at  Madison:  constr.  of  dike  at 
Caseyville  begun,  89, 1853.  Middle  dike  at  Grand 
Chain  extended  1,848';  constr,  of  ice  piers  at  Fome- 
roy,  Middleport,  and  Galllpolis  begun;  ice  pier  at 
Ironton  completed,  89,  1864.  46,781  o.  y.  dr.;  16 
rs.  and  8  wrecks  removed,  89, 1857.  329  snags  and 
24  wrecks  removed  in  the  course  of  snagging  opera- 
tions, 89, 1859.  Operation  and  care  of  Davis  Isld. 
Dam,  89, 1873. 

1889-90.  Drift  gap  at  Davis  Isld.  Dam  com- 
pleted; 500  1.  f.  of  tmiber  and  st.  dam  completed 
bet.  Davis  and  Neville  Islds.;  constr.  of  dam  at 
Marietta  Isld.  continued,  90,  2164.  1,846  1.  f.  of 
,  dike  built  at  Elghtmile  Isld.;  constr.  of  dike  at 
'  Bonanza  Bar  continued;  dike  at  Madison  com- 
pleted for  1,600';  dike  at  Caseyville  completed  for 
a  length  of  2,450',  90,  2166.  Operations  on  middle 
dike  at  Grand  Chain  continued;  5,938 1.  r.  removed 
from  bar  at  mouth  of  Licking  R.,  90,  2166.  Ice 
piers  completed  at  Pomeroy,  Middleport,  and 
Galllpolis;  Shawneetown  Embankmeat  completed, 
90, 2167.  121,460  c.  y.  dr.  from  R.,  90, 2171.  Oper- 
ation and  care  of  Davis  Isld.  Dam,  90, 2186.  ■ 

1890-91.  Ends  of  dam  bet.  Davis  and  Neville 
Islds.  straightened  by  cribwork;  repairs  to  timber 
and  fllllng  of  dike  at  the  Trap,  91,  2328.  Dam  at 
Marietta  Isld.  completed;  700  1.  f.  of  abutment 
completed  at  Blenuerhasset  Isld.  Dam;  constr.  of 
dam  at  Elghtmile  Isld.  completed;  dike  completed 
at  Bonanza  Bar,  91, 2329.  6701.f.  of  dlkecompleted 
at  Cullum;  400  1,  f.  of  piling  driven  In  constr.  of 
dike  at  lower  bar.  Rising  Sun;  2,260 1.  f.  of  Madison 
Dike  substr.  completed;  950 1.  f.  of  dike  completed 
at  Flint  Isld.;  dike  at  Caseyville  completed,  91, 
2330.  Two-thu:ds  of  total  proposed  dike  at  middle 
of  Grand  Chain  completed,  91,  2331.  3  sections  of 
ice  pier  at  Portsmouth  completed;  embankment 
strengthened  at  Shawneetown;  450  c.  y.  r.  removed 
from  Chan,  of  Big  Hocking  R.,  91,  2332.  10,772 
c.  y.  dr.  at  Marietta  Isld.,  Harmar,  and  Blenuer- 
hasset Isld.,  91,  2334.  204  snags  and  17  wrecks 
removed  by  snag  boat,  91,  2349.  Operation  and 
care  of  Davis  Isld.  Dam,  91,  2350. 

1891-93.  Repairs  to  dam  bet.  Davis  ajid 
Neville  Islds.;  repairs  to  dam  at  Marietta  Isld.; 
crest  of  dike  at  foot  of  Marietta  Isld.  raised;  reconstr. 
of  dam  at  head  of  Blennerhasset  Isld.  completed; 
dike  completed  .at  Elghtmile;  dike  at  Cullums 
completed;  dike  at  lower  bar,  Rising  Sun,  com- 
pleted, 92, 1961.  Dike  at  Madison  nearly  finished ; 
dike  at  Flint  Isld.  completed;  2,235  c.  v.  r.  removed 
from  I.  bar  at  the  mouth  of  Licking  E.,  92, 1962. 
Fourth  section  of  Ice  pier  at  Portsmouth  com- 
pleted, and  lee  pier  bwlt  at  Ripley;  19,640  c.  y. 
material  placed  in  Great  Miami  finbankment,  92, 
1963.  Exposed  lacts  of  levee  at  Shawneetown  rip- 
rapped  and  paved;  827  c.  y.  st.  and  48  logs  removed 
from  Big  Hocking  R.;  Sl,564  c.  y.  gravel  and  sand. 
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23,232  c.  y.  r.  and  St.,  6  wrecks,  and  171  piles  re- 
moved from  the  K.  at  various  points,  93,  1964, 
1966.  473  snags  and  34  -wrecks  removed  by  snag 
boat,  9a,  1979.  Operation  and  care  ol  Davis  Isld. 
Dam,  93, 1980. 

1893-93.  Dike  at  Logstown  under  constr.;  Ice 
piers  at  Kerrs  Eun  completed;  2  loose  st.  spur 
dikes,  one  450'  and  the  other  210'  1.,  built  at  Eight- 
mile  Bar;  preparations  made  lor  blasting  and  dr. 
at  mouth  ol  Licking  R.;  some  snags  and  drift  re- 
moved from  Cullums  Ripple;  Great  Miami  Em- 
bankment almost  completed;  3,320  c.  y.  dr.  to  w. 
and  straighten  chan.  opposite  upper  dike  on  In- 
diana shore  near  Rising  Sun;  dike  at  Madison, 
Ind.,  completed;  embaiikment  at  Shawneetown 
enlarged;  39,286  c.  y.  dr.  from  Brooklyn  H.;  dike 
at  middle  of  Grand  Chain.  3,008,  a  long  time  under 
constr.,  completed;  24,230  c.  y .  sand  and  16,805  c.  y . 
loose  r.,  gravel,  1  wreck,  and  some  snags  dr.  at 
French  Isld.,  Bowlesville,  Caseyville,  and  Sisters, 
93,  2439-244S. 

1893-94.  Dam  bet.  Davis  and  Neville  Islds. 
repaired;  dam  bet.  Neville  Isld.  and  Towhead  ex- 
tended 583'  to  close  gap  caused  by  erosion;  main 
dike  at  Logstown  completed,  training  dike  nearly 
completed;  dam  and  dikes  at  Clusters  Islds.  under 
constr.,  and  23,554  c.  y.  dr.  from  bar;  4,215  c.  y. 
blasted  and  dr.  from  r.bar  at  mouth  of  Licking  R.; 
gauge  erected  near  Cullums  Ripple;  1,200  c.  y.  ex- 
cavated at  Flint  Isld.;  300  c.  y.  gravel,  and  large 
quantity  of  driftwood  and  logs  removed  at  Che- 
naiilts  Reach;  dikes  and  dam  constr.  in  progress 
at  French  Isld.,  and  1,260  1.  f.  old  dike  removed; 
constr.  of  2  dikes  at  SoufHetown  in  progress;  work 
on  dike  at  mouth  of  Tradewater  R.  begun  and 
suspended;  constr.  of  2  dikes  at  Mound  City,  111., 
begun  and  suspended;  164,475  c.  y.  dr.  from  various 
places,  94, 1837-1841. 

1894-95.  Dam  bet.  Davis  and  Neville  Islds. 
repaired;  training  dike  at  Logstown  completed, 
and  portion  of  an  old  dike  built  In  1832  removed;  4 
dikes  and  dam  at  Clusters  Isld.  completed,  and 
17,678  c.  y.  dr.;  dam  requiring  1,479  c.  y.  st.  built 
across  back  chan..  Marietta  Isld.;  11,680  e.  y.  dr. 
at  foot  of  Blennerhassetts  Isld.,  and  constr.  of  550' 
dike  begun;  4  dikes  under  constr.  at  Guyandotte 
Bar,  and  dr.  in  progress;  6,882  c.  y.  material  re- 
moved, but  much  more  blasted;  at  r.  bar  at  Lick- 
ing R.  mouth;  dike  at  Medoc  Bar  built,  and  por- 
tion of  an  old  dike  removed;  2  dikes  at  Gunpowder 
Bar  almost  completed;  3  dikes  in  process  of  constr. 
at  Flint  Isld.,  and  14,760  c.  y.  dr.;  2  dikes  and  dam 
at  French  Isld.  completed,  and  removal  of  old 
dike  in  progress;  1  dike  each  at  Vanada  Reef  and 
Falls  Slough  Crossing  in  process  ol  constr.;  the 
2  dikes  at  Scuffletown  Bar  completed;  constr.  of  6 
dikes  at  Threemile  Isld.  in  progress,  and  dr.  done; 
levee  at  Shawneetown,  111.,  strengthened,  revetted, 
and  repaired;  dike  at  mouth  of  Tradewater  R. 
completed  lor  1,879',  and  some  wrecks,  snags,  and 
bowlders  removed,  and  dr.  in  progress;  2  dikes  at 
Mound  City,  111.,  almost  completed,  and  some  dr. 
done;  216,684  o.  y.  dr.  from  various  places,  95, 
2323-2331. 

1895-96.  Dam  bet.  Davis  and  Neville  Isld. 
repaired;  dam  at  head  of  Marietta  Isld.  repaired; 
dike  below  Marietta  Isld.  repaired;  dike  at  Blen- 
nerhassetts Isld.  completed;  4  dikes  at  Guyandotte 
Bar  completed,  and  No.  4  of  the  series  removed 
from  West  Virginia  side  of  the  R.  to  the  Ohio  side, 
and  additional  dike  built,  68,044  c.  y.  gravel,  bowl- 
deis,  and  loose  r.  dr.,  and  also  1,144 1.  r.  and  about 
100  t.  snags:  spur  dike,  half  completed,  built  to 
320'  at  Eightmile  Bar;  dike  14'  x  225'  built  with 
material  taken  from  bar  at  mouth  of  Licking  R., 
and  5,567  c.  y.  dr.  at  Fivemile  Bar;  2,736  c.  y.  solid 
r.  blasted  and  16,147  c.  y.  dr.  at  mouth  of  Licking 
R.;  3,023  o.  y.  dr.  from  Cullums  Bar;  lower  dike  at 
Medoc  Bar  completed,  new  dike  begun  to  replace 
old  curved  dike  built  In  1870-71;  dikes  at  Gun- 
powder Bar  completed,  and  14,196  c.  y.  loose  r.  and 
cemented  gravel,  and  13,361  c.  y.  gravel  and  bowl- 
ders removed;  2  dikes  completed  at  Flint  Isld., 
and  62,370  c.  y.  sand  and  gravel  removed;  dr.  re- 
moved 11,260  c.  y.,  remains  of  old  dike  and  other 
material,  at  Frencn  Isld.,  and  2  loose-st.  dikes  in 
course  of  constr.;  2  loosest,  dikes  completed  at 
Vanada  Reel  and  Falls  Slough  Crossing;  6  loose-st. 


dikes  completed  at  Threemile  Isld.;  62,660  c.  y. 
dr.  at  Tradewater  Bar;  96,613  c.  v.  material,  1,144 
r.,  and  about  100  snags  removed  during  year  by 
dr.  at  various  places,  96, 2063-2068. 

1896-97.  Dam  bet.  Davis  and  Neville  Islds. 
repaired;  chan.  leveled  at  Duffs  Bar;  16,024  c.  y. 
dr.  at  Phillis  Isld.;  2  dams  repaired  at  Marietta 
Isjd.,  andloose-st.  dikes  constr.;  dr.  done  at  Guyan- 
dotte Bar;  2  loose^st.  dikes  built  at  Craigs  Bar,  and 
54,319  c.  y.  dr.;  17,115  c.  y.  dr.  at  Flint  Isld.;  2 
loose-st.  dikes  at  French  Isld.  almost  completed, 
and  4,459  c.  y.  dr.;  constr.  of  3  dikes  for  bank  pro- 
tection at  Evansville,  Ind.,  in  progress;  73,736  0.  y. 
material  removed  by  dr.  during  the  year  from 
various  points;  ice  piers  built  at  Hartford  and 
Middleport,  97, 2326-2330. 

1897-98.  Davis  Isld.  bank  protection  repaired; 
dam  bet.  Davis  and  Neville  Islds.  repaired;  16,150 
c.  y.  dr.,  and  wreck  also  removed  at  Raccoon  Bar; 
protection  dike  at  Marietta  Isld.  repaired;  bank  at 
head  ol  Blennerhassett  Isld.  protected  by  2  short 
spur  dikes  and  revet,  ol  brush  tmd  st.;  18,220  c.  y. 
dr.  at  Rising  Sun  Bar;  82,304  e.  y.  dr.  at  Craigs 
Bar,  and  2  loose-st.  dikes  completed;  chan.  at 
Madison,  Ind.,  w.  260';  67,190  c.  y.  dr.  at  Flint 
Isld.;  2  dikes  at  French  Isld.  completed;  dikes  at 
Eyansvllle,  Ind.,  completed,  and  bank  protection 
in  progress;  2  wrecks  removed  at  Mt.  Vernon, 
IndT;  embankment  at  Shawneetown  repaired; 
16,930  c.  y.  dr.  at  Golconda,  111.;  4,040  c.  y.  dr.  at 
Paducah,  Ky.,  and  old  city  waterworks  crib  re- 
moved by  dynamite;  19,695  c.  y.  dr.  at  Brooklyn, 
111.;  small  number  of  obstr.  removed  from  various 
parts  of  the  R.,  98, 2042-2047. 

1898-99.  Dr.  and  lender  piling  at  the  Trap; 
dr.  at  Twtn  Creek  and  Cullum  Bars  and  at  Brook- 
lyn H.  and  Mound  City,  111.;  wrecks  of  9  barges 
and  3  coal  boats  removed;  some  snags  removed; 
levee  at  Lawrenoeburg  repaired  with  12,320  c.  y. 
earth  filling,  and  that  at  Shawneetown  with  50,166 
c.  y.  earth  and  some  sheet  piling;  82,816  c.  y.  dr. 
from  the  various  places;  plant  repaired,  99,  sSl2. 

1899-00.  Dr.  to  smal]  extent  at  each  of  16  bars 
bet.  Cincinnati  and  Cairo;  work  at  Lawrenoeburg 
continued;  work  continued  at  Shawneetown  em- 
bankment; 91,095  c.  y .  dr.  from  vicinity  of  Madison 
and  Momid  City,  and  52,896  c.  y.  removed  at  other 
points;  plant  repaired;  hired  dr.  plant  dr.  39,523 
c.  y.  at  Madison,  Golconda,  and  Mound  City,  and 
30,906  c.  y.  at  other  points,  00, 3086. 

1900-01.    Tradewater   Bar   Dike   hall  com- 

Sleted,  01,  2598.  Repairs  to  Browns  Isld.  and 
[arietta  Isld.  Dams,  01,  2599.  54,241  c.  v.  dr.  at 
Mound  City  and  Brooklyn,  111.,  by  U.  S. plant,  and 
reef  of  gravel  blocks  removed  at  Hlllerman  Land- 
ing, 111.,  01,  2600.  126,682  c.  y.  dr.  at  Madison, 
Evansville,  Ind.,  and  other  points,  by  hired  plant, 
01,2600,  2616.  16;300c.y.soUdr.,  13,400 c. y. loose 
r.  dr.  at  Licking  Bar,  01,  2600.  Inspection  of  H. 
lines,  dumpage,  etc.,  01, 2603.  Dangerous  portion 
of  ice  pier  at  Portsmouth  being  removed,  01, 2605. 
Lawrenoeburg,  Evansville,  and  Shawneetown 
Dikes  and  Embankments  completed.  Mound  City 
Dike  work  under  way,  1,000  c.  y.  st.  delivered,  01, 
2606. 

1901-03.  112,600  0.  y.  dr.  at  Evansville,  Ind., 
Golooiida  and  Mound  City,  III.,  and  at  Tradewater 
and  Weston  Bars,  and  10,184  o.  y.  r.  excavated  at 
mouth  ol  Licking  R.,  03,  1840.  1,400'  new  dike 
constr.  near  mouth  of  Tradewater  R.,  reconstr. 
dam  at  Blennerhassett  Isld.,  and  minor  repairs  of 
other  dams,  03,  1841.  Reconstr.  water  gauge  at 
Evansville,  Ind.,  03, 1844. 

1903-03.  Dr.  at  Fivemile  Bar  (76,166  0.  y.  by 
U.S. and  43,949  by  contract),  03, 1627.  Plant  re- 
paired, 4,345  c.  y .  dt.  at  Twin  Creek  Bar;  4,564  c.  y. 
r.  drilled  by  U.  S.,  28,121 0.  y.  sand,  etc.,  removed 
from  bar  at  mouth  of  Licking  R.,  borings  and  surs. 
made  for  rebuilding  ice  piers,  and  preparations 
made  for  commencing  operations  at  Harris  Ferry, 
03, 1628. 

1903-04.  Rock  excavation  ajid  dr.  of  bar  at 
mouth  ol  Licking  R.,  Ky.,  by  drilling  and  blasting 
4,089  c.  y.  solid  r.  and  excavating  19,876  c.  y.  r., 
^vel,  and  sand,  completing  proj.  for  a  l.-w.  chan. 
4'  d.  and  200'  w.  through  thfi  ledge  of  bed  r.;  U.  S. 
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dr.  excavated  198,437  c.  y.  sand,  gravel,  and  bowl- 
ders, and  removed  57.8  t.  of  i,  and  sunken  logs, 
resulting  in  imp.  chan.  wltli  1.-W.  d.  of  from  4'  to  6' 
at  Twin  Creeli  Bar,  Sand  Cr.  Bar,  Coon  Run  Bar, 
and  Blair  Eun  Bar;  4,000  o.  y.  st.  and  11,000'  b.  m. 
of  oak  timbers  were  used  in  repairing  low  dams 
and  dikes  at  Newberry  and  Belleville  Isld.  and 
Eightmile  Bar,  the  constr.  of  new  ice  pier  at  Mays- 
ville,  Ky.,  completed  to  an  elevation  of  13'  above 
I.W.,  04,452,2406. 

1904-05.  U.  S.  dr.  Ohio  and  Oswego  excavated 
292,865  0.  y.  sand,  gravel,  and  bowlders,  and  re- 
moved S01.5 1.  r.  and  sunken  logs,  431  piles,  and  2 
wrecks,  resulting  in  imp.  chans.  with  l.-w.  d.  of 
from  4'  to  6'  at  Short  Cr.  Bar,  Blair  Eun  Bar,  Coon 
Run  Bar,  Opossum  Cr.  Bar,  Barnes  Eun  Bar, 
Mill  Cr.  Bar,  Matamoras,  W.  Va.,  Eeas  Eun  Bar, 
Ohio  E.  Bar  at  mouth  of  Muskingum  E.,  aad 
mouth  of  Muskingum  R.;  5,625.2  c.  y.  St.,  112,676' 
b.  m.  oak  timber,  and  13,264  lbs.  iron  used  in  re- 
pairing low  dams  and  dikes  at  Browns,  Marietta, 
Bufflngton,  and  Raccoon  Islds.,  and  at  Eightmile 
and  Fourmile  Bars;  298.3  c.  y.  St.,  63,120'  b.  m. 
oak  timber,  and  11,707  lbs.  iron  used  in  repairing 
ice  piers  at  Middleport  and  Gallipolis,  Ohio,  05, 
463,  1786,  etc.  Tabulated  description  of  location 
and  amt.  of  dr.  work,  06, 1806.  Unit  cost  of  work 
done,  05, 1804. 

1905-06.  U.  S.  dr.  excavated  140,766  o.  y.  sand, 
gravel,  etc.,  and  25.4  t.  r.  and  sunken  logs,  and  dr. 
borrowed  from  Louisville  Dist.  removed  905  c.  y. 
sand  and  gravel,  resulting  in  imp.  chan.  with 
l.-w.  d.  of  from  4'  to  6'  at  Blair  Eun  Bar,  Opossum 
Cr.  Bar,  Eeas  Run  Bar,  Newberry  Isld.  Bar, 
Little  Indian  Cr.  Bar,  Fivemlle  Bar,  Grassy  Flats 
Bar,  Chenaults  Reach,  and  Fulton  Bar.  The 
upper  dike  at  Rising  Sun,  Ind.,  repaired,  extension 
and  repair  of  2  dikes  near  Mound  City,  111.,  con- 
fined to  depositing  St.;  cement  for  additional  sec- 
tion of  ice  pier  at  Gallipolis,  Ohio,  delivered;  at 
Maysville,  Ky.,  3  sections  of  ice  pier  completed; 
'ex.  to  prevent  encroachments  and  in  connection 
and  supervision  of  War  Dept.  permits  made,  06, 
508, 1541.    Tabulated  dr.  statement,  06, 1549. 

1906-07.  U.  R.  plant  dr.  77,496  c.  y.  gravel, 
sand,  etc.,  and  8.6 1.  r.  and  sunken  logs,  andhirea 
plant  excavated  6,105  c.  y.  sand,  gravel,  loose  r., 
etc.,  making  d.  4'  to  6'  below  1.  w.  at  Fulton  Bar, 
Chenaults  Reach,  Big  Blue  E.  Bar,  Short  Cr.  Bar, 
Wells  Bar,  Bakera  Isld.,  Captina  Isld.,  and  Fish 
Cr.  Isld.  work  on  ice  piers  at  Gallipolis,  Ohio, 
07, 537, 1653. 

1907-08.  U.  S.  dr.  excavated  190,141  c.  y. 
gravel,  sand,  etc.,  and  92.41 1.  r.  and  sunken  logs, 
and  hired  dr.  plant  excavated  90,820  c.  y.  gravel, 
sand,  etc.,  20  t.  sunken  logs,  and  12,800'  b.  m. 
wreckage,  resulting  in  imp.  of  chan.,  making  a  d. 
of  4'  to  6'  below  1.  w.  at  Captina  Isld.  Bar,  Fi^ 
Cr.  Isld.,  Opossum  Cr.  Bar,  Bat  and  Grape  Islds., 
Short  Cr.  Bar,  Newberry  Isld.  Bar,  Eightmile 
Md.,  Gallipolis  Isld.,  Twin  Cr.  Bar,  and  Gallipolis 
Ice  H.,  and  dr.  carried  on  at  various  other  points; 
work  on  constr.  of  concrete  dam  at  head  of  Marietta 
Isld.  started,  work  on  ice  pier  at  Gallipolis  com- 
pleted; work  on  new  hydraulic  and  grapple  dr. 
and  plant  continued,  08, 573, 1729. 

1908-09.  U.  S.  dr.  excavated  215,953  c.  y. 
gravel,  sand,  etc.,  62.8  t.  r.,  107.85  t.  snags,  and 
hired  dr.  plants  excavated  80,626  o.  y.  gravel,  sand, 
etc.,  375  t.  snags,  and  1,100'  b.  m.  wreckage.  Dr. 
has  resulted  in  imp.  of  chan.,  making  d.  of  5'  to  6' 
below  1.  w.  at  Wills  Cr.,  Jonathan  Eun,  Wheeling 
Cr.,  Jenny  Lind,  Connoconneque,  and  Falling 
Run  Bars,  Big  Blue  E.  Islds.,  Big  Blue  E.,  Five- 
mile,  Fourmile,  Peckenpaugh,  and  Fulton  Bars, 
Troy  Eeaoh,  The  Cabbage  Patch,  Eockport,  Ind., 
Puppy  Cr.  Dike,  YeUow  Bank  Towhead,  Head  of 
French  Islds.,  French  Islds.,  Vanada  Eeef,  Indian 
Hill,  Flint  Isld.,  Evansville  H.,  Henderson  Dike, 
Coseyyille,  Ky.,  Tradewater  and  Walkers  Bars, 
and  Sisters  Isld.;  installation  of  boilers,  machinery, 
etc.,  on  dr.  Indiana;  work  on  concrete  dam  at  head 
of  Marietta  Isld.  (details  given);  repair  and  bank 
protection  dikes  opposite  EvansviUe,  Ind.,  com- 


Sleted;  work  on  constr.  dike  at  head  of  Grand 
hain,  111^,  continued;  work  on  dikes  at  Mound 
City,  111.,  completed;  work  on  Great  Miami  Em- 
bankment completed,  09, 607, 1717,  etc. 

1909-10.  U.  S.  dr.  excavated  376,893  o.  y. 
gravel,  sand,  etc.,  47.1  t.  r.,  190.2  t.  snags,  and  6 
wrecks  of  coal  bottoms  and  barges,  and  hu'ed  plant 
excavated  31,480.2  c.  y.  sand,  gravel,  etc.,  11  t.  r., 
273.1 1.  snags,  resulting  in  iinp.  of  chan.,  making  a 

d.  of  from  4'  to  6'  below  1.  w.  at  Bakers  Isld.,  Wills 
Cr.,  Bat  and  Grape  Islds.,  Jenny  Lind  Bar,  Gal- 
lipolis Ice  H.,  Bonanza  Bar,  Straight  Eipple, 
Gfrassy  Flats,  Hughes  Bar,  Tradewater  Bar, 
Walkers  Bar,  Sisters  Isld.,  and  Brookport,  111.; 
work  on  dam  at  head  of  Browns  Isld.,  dam  at  head 
of  Marietta  Isld.,  dike  at  head  of  Grand  Chain, 
removing  r.  at  Grand  Chain,  111.,  10,  680,  1881,  etc. 

1910-11.  U.  S.  dr.  excavated  497,158  c.  y .  sand, 
gravel,  etc.,  323.97  t.  r.,  and  40.8 1.  snags,  and  hired 
plant  and  IT.  S.  dr.  Louisville  excavated  127,604 

e.  y.  gravel,  sand,  etc.,  3.55  t.  r.,  35.84  t.  snags,  and 
70  c.  y.  wreckage,  making  a  d.  of  4'  to  6'  below 
1.  w.  at  Bakers  Isld.,  Deep  Eun  Bar,  Pattoa  Eun 
Bar,  head  of  Bat  and  Grape  Islds.,  Island  Bar, 
Middle  Brothers  Isld.,  Eaccoon  Isld.,  Guyandotte 
Bar,  Fivemile  Bar,  Eichmond  Bar,  mouth  of 
Licking  E.,  Gunpowder  Bar,  Salt  E.  Bar,  Lewis- 
port,  Ky.,  Henderson  Isld.,  Walkers  Bar,  Gol- 
oonda.  111.,  Sisters  Isld.,  Cottonwood  Bar,  and 
Little  Chain;  dam  at  head  of  Browns  Isld.  com- 
pleted; riprap  placed  to  prevent  erosion  at  M^ietta 
Isld.;  work  on  dam  across  chan.  at  Buffington 
Isld.  commenced;  1,260  1.  f.  dike  removed  at  Sand 
Cr.,  and  15,359  c.  y.  chan.  dr.;  removal  of  pier 
nearly  completed  at  Middleport  Ice  Pier;  st.  pre- 
pared for  constr.  of  dike  at  Sisters  Isld.,  11,  734, 
2067,  etc. 

1911-18.  U.  S.  dr.  excavated  502,673  o.  y. 
gravel,  sand,  etc.,  164.6  t.  r.,  and  34.4  t.  snags,  and 
hired  plants  excavated  69,676  c.  y.  gravel,  sand, 
etc.,  95.25  t.  r.,  56  t.  logs,  and  part  of  1  coal  barge, 
making  d.  of  from  3'  to  6'  below  1.  w.  at  Clusters 
Islds.,  Blacks  Isld.,  Deep  Run  Bar,  Paddy  Eun 
Bar,  Wheeling  Cr.  Bar,  Cajdwell  Eun  Bar,  Captina 
Isld.,  Fishing  Cr.,  Middle  Brother  Isld.,  Guyan- 
dotte Bar,  Eichmond  Bar,  Medoo  Bar,  Fourmile 
Bar,  Flint  Isld.,  I^adewater  Bar,  Walkers  Bar, 
and  Sisters  Islds.;  work  on  dam  at  Bufitogton 
Isld.,  removal  of  Sand  Cr.  Dike  and  dr.  completed; 
constr.  of  st.  dike  at  Sisters  Islds.,  reconstr.  in 
concrete  of  Middleport  Ice  Pier,  6  fuel  barges  and 
3  steel  flatboats  completed,  18, 885,  2263. 

PHrSlCAL  CHABACTERISTICS. 

Table  of  tributary  navigable  Es.,  66,  iv,  266,  268; 
length  of  Ohio,  66,  iv,  268;  corrected  by  subse- 
quent sur.,  69,  353;  distance  by  air  line,  66,  iv, 
270;  surface  sjope,  66,  iv,  270;  74,  416;  elevation  of 
E.  at  Pittsburgh,  above  mean  tide,  76,  ii,  27. 

Heights  of  h.  w.,-  73,  493;  75,  ii,  612;  77,  644; 
dm:ation  of  1.  w.  season,  66,  iv,  270;  75,  ii,  612; 
average  duration  of  15'  and  6'  stage,  66,  iv,  321; 
75,  ii,  612;  stages  of  E.  for  22  years,  77,  644;  79, 
1310. 

Discharge,  66,  iv,  270,  271,  272;  69,  367;  75,  ii, 
615. 

List  of  islds.,  66,  iv,  268. 

Traveling  sands,  difficulty  from,  74, 404,  411, 414; 
theory  of,  76,  ii,  S. 

Slope,  81, 1929. 

Discharge,  81, 1929. 

Floods  of,  84, 1687. 

Duration  of  ice  season,  87, 1795. 

Gauge  records,  1888,  88, 1653. 

Slope  of  the  Ohio  at  1.  w.,  88, 1653. 

Gauge  readings  lor  1891  and  1892  at  Davis  Isld, 
Dam,  Cincinnati,  and  Evansville,  92, 1970. 


928    INDEX  TO  BBPOBTS,  CHIEF  OF  ENGINEEKS,  V.  S.  AEMY,  1866-1912. 


Stages,  93,  2464;  94,  1842;  95,  2332;  96,  2070, 
2073;  97,  2332,  2337;  98,  2048;  99,  2321,  2325;  00, 
3097,  3106;  01,  2611;  02,  1847;  03,  1632;  04,  2412; 
05,  1811;  06,  1554;  07,  1664;  08,  1745;  09,  1737; 
10, 1897;  11, 2088;  13, 2284. 

Stages  at  Cinciimatl  from  1860  fincl.  1832  and 
1847),  95,  2351;  96,  2074;  97,  2337;  98,  2053,  and 
each  subsequent  an.  B. 

Gauging,  at  mouth  of  Tiadewater  B.,  95, 2343. 

Discharge  measurements,  93, 2439,  2445;  96, 2082 
(at  Bay  City  and  in  the  vicinity  of  Paduoah,  Ky .). 

Discbarge  observations,  from  Davis  Tsld.  Dam 
(about  5  m.  below  Pittsburgh)  to  a  point  some  4  m. 
below  the  mouth  of  the  Tennessee,  93, 2456. 

Current  observations  at  Mound  City,  111.,  96, 
2344. 

L.  w.  limiting  navigation  to  light-draft  boats, 
98, 2050. 

Monthly  comparisons  of  K.  and  rainfall,  95, 2351; 
96,  2074;  97,  2338;  98,  2053;  99,  2326;  00,  3105; 
01,  2617;  03,  1849;  03,  1634;  06,  1813;  06,  1556; 
07,  1666;  08,  1747;  09,  1739;  10,  1899;  11,  2089; 
13,  2285. 

Ice  siupending  navigation  or  damaging  works, 
93,  2466;  94,  1843;  96,  2334;  96,  2069,  2071;  97, 
2333;  99, 2322;  00, 3099. 

Scour  produced  at  mouth  of  Tradewater  by  dike, 
94, 1840. 


Ironton,  Ohio:  Slow  erosion  of  B.  bank  at  this 
locality,  1895, 9S,  238S. 

Pittsburgh,  Pa.,  to  confluence  of  the  E.  with  the 
Mississippi  near  Cairo,  III.:  About  1,000  m.  long 
and  drams  approximately  210,000  sq.  m.,  98, 2062. 

Fourmile  and  Fivemile  Bars,  96, 2077. 

Eightmlle  Bar,  96, 2075. 

Marietta  to  the  mouth,  97, 2380. 

New  Liberty,  III.:  Caving  banks  in  this  vicinity 
that  after  ex.  of  1896-97  were  not  found  to  be  dan- 
gerously eroded,  97, 2329; 

Marietta  to  Pittsburgh,  97,  2338. 

Cullums  Ripple:  Cincinnati  H.  practically  lim- 
ited at  one  end  by  this  bar,  one  of  the  worst  obstr. 
bet.  Cincinnati  and  Louisville,  99, 2367. 

Mound  City  to  Cairo,  111.:  Extent  of  caving 
banks,  00, 3186. 

New  Liberty,  HI.:  Caving  banks,  and  probability 
of  B.  making  break,  00, 3199. 

Marietta  to  mouth  of  Big  Miami  B.:  Probable 
sites  of  proposed  dams,  and  vicinity,  00, 3205. 

Madison  City,  Ind.,  00, 3217. 

Losses  by  collision,  01,  2612;  03,  1850;  03,  1634; 
04,  2414;  06,  1813;  06,  1557;  07,  1667;  08,  1748; 
09,  1740;  10,  1900;  11,  2089;  13,  2286.  (See  Ob- 
structions.) 


Causes  of  deterioration  of  works  of  imp.,  99, 2319.         Depths  on  bars  at  1.  w.,  01, 2617. 


Depth  on  bars  as  reported  from  private  sources, 
00, 3106. 

Sand  reef  formation  at  Bonanza  Bar,  00, 3087. 

Elizabethtown,  111.:  A  troublesome  crossing  in 
existence,  1892,  93,  2519;  96, 2123. 

Evansville,  Ind.:  A  possibility  of  the  E.  cutting 
through  a  neck  of  land  about  6  m.  above  the  city, 
1892,  leaving  the  city  inland.  A  lack  of  navigatde 
depth  in  front  of  the  public  landing  in  the  same 
year,  93,  2621;  95,  2388.  Extreme  low  and  high 
water  during  1897-98,  98, 2044. 

Ludlow  and  Covington  to  Cincinnati,  93, 2524. 

Ironton  to  above  Guyan  E.  mouth :  At  1892,  this 
section,  25  m.  long,  was  obstr.  by  many  sand  and 
gravel  bars,  93, 2528. 

Logstown  Bar,  93, 2477. 

Upper  part  of  the  E.,  93,  2440. 

Livingstone  Pt.  (see  Tennessee  Biver):  Ohio  and 
Tennessee  are  nearly  parallel  above  their  junction, 
and  thus  make  a  narrow  peninsula  known  as 
Livingstone  Pt.  About  three-fourths  of  a  m. 
below  the  point  begins  Tennessee  Isld.,  93, 2404. 

Shawneetown,  111.:  Description  of  embankment 
at,  94, 1849. 

Marietta  Isld.:  Erosion  of  bank  at  head  of,  by 
waters  pooled  by  a  dam  across  the  branch  of  the 
B.  back  of  it,  96, 2324. 


Depths  vary  greatly  with  fluctuation  in  E. 
stages,  08, 674.     , 

Table  showing  navigability  of  Ohio  B.  for  10 
years,  11,2087;  13,2283. 

Maysville,  Ky.:  An  excellent  natural  H.,  lacking 
only  protection  against  ice,  01, 2676. 

Mound  City  to  Cairo,  111.:  Caving  banks  not 
greater  than  at  other  places;  description  of,  etc., 
04, 2460. 

Lock  No.  1,  Green  B.:  General  characteristics, 
bed  and  banks,  advantages  of  site,  04, 2472. 

Ogden  Landing,  Ky.:  Bocky  foundation  crosses 
Ohio  at  an  oblique  angle,  near  Grand  Chain,  re- 
mains of  prehistoric  chain  of  hills,  04,  2481. 

Ohio  B.  is  967  m.  long,  drains  an  area  of  210,000 
sq.  m.,  with  population  of  12,000,000;  highest 
recorded  floods  (H.  D.  492,  60th,  1st,  p.  7;  see 
Table  of  Stages  below);  principal  tributaries  are 
Allegheny,  Monongahela,  Muskingum,  Little  Kan- 
awha, Kanawha,  Big  Sandy,  Kentucky,  Green, 
Wabash,  Cumberland,  Tennessee,  Beaver,  Little 
Beaver,  Big  Hocking,  Shade,  Baccoon,  Guyan- 
dotte,  Big  Scioto,  Licking,  Big  Miami,  Salt,  Saline, 
and  Tiadewater  (see  H.  D.  492,  60th,  1st,  p.  8). 

Historical  sketch  of  B.  (See  H.  D.  492,  60tb, 
1st,  p.  9.) 

Bars  below  mouth  of  Green  B.  (See  H.  D.  492, 
60th,  1st,  p.  94.) 


[See  pp.  14-22  for"! 
Lexplanatlons,  etc.  J 
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See  p.  907. 


OHIO  RIVER. 


See  special  index,  p.  909. 


Highest,  lowest,  and  average  stages  of  the  Ohio  JR.  at  Cincinnati  each  calendar  year  from 
1858  to  1911,  inclusive,  with  the  highest  stage  during  the  floods  of  18S2  and  1847- 


Calendar  years. 

Highest  stage. 

Lowest  stage. 

Aver- 
age for 

Date. 

Stage. 

Date. 

Stage. 

the 

year. 

1832                                       

Feb.  18 
Dec.  17 
June  16 
Feb.  22 
Apr.  16 
Apr.  19 
Jan.   24 
Mar.  12 
Dec.  23 
Mar.     7 
Sept.  26 
Mar.  14 
Mar.  30 
Apr.     2 
Jan.   19 
May  13 
Apr.  13 
Dec.  18 
Jan.   U 
Aug.    6 
Jan.  29 
Jan.  20 
Dec.  15 
Dec.  27 
Feb.  17 
Feb.  16 
Feb.  21 
Feb.  15 
Feb.  14 
Jan.   20 
Apr.    9 
Feb.    5 
Apr.     1 
Feb.  22 
Mar.  26 
Feb.  25 
Apr.  25 
Feb.  20 
Feb.  15 
Jan.   14 
Apr.    4 
Feb.  26 
Mar.  29 
Mar.    8 
Dee.     1 
Apr.  27 
Mar.     5 

...do 

Feet. 
64.2 
63.6 
43.7 
55.3 
49.2 
49.4 
57.3 
42.7 
45.1 
56.2 
42.5 
65.7 
48.2 
48.7 
65.2 
40.5 
41.7 
44.4 
47.9 
65.3 
51.8 
53.7 
41.3 
42.7 
53.2 
50.6 
58.6 
66.3 
71.1 
46.0 
55.7 
56.2 
39.9 
38.2 
59.2 
67.3 
43.7 
54.9 
35.6 
48.4 
47.8 
61.2 
61.4 
57.4 
40.0 
59.7 

50.9 

63.1 

46.9 
48.2 
50.2 
65.2 
62.1 
55.7 
54.6 

51.8 

49.1 

Feet. 

Feet. 

1847                                                            

1858 

Sept.  28 
Sept.  18 
Oct.     3 
July  13 
Oct.  31 
Oct.     6 
Aug.    6 
Oct.   19 
Aug.  17 
Oct.   19 
July  21 
Aug.  21 
Oct.     4 
Oct.  12 
Oct.  14 
Oct.   12 
Sept.  22 
Sept.  19 
Sept.    4 
Oct.     9 
Oct.  24 
Oct.  23 
Oct.  28 
Sept.  18 
Nov.    1 
Sept.  21 
Sept.  26 
Sept.  26 
Nov.    1 
Sept.  23 
Aug.    7 
Sept.  13 
Aug.  30 
Oct.     7 
Nov.    6 
Aug.  30 
.Sept.  14 
Oct.  28 
Sept.  25 
Oct.   18 
Oct.     6 
Nov.    2 
Oct.  21 
Nov.  11 
/Sept.  24 
Sept.  25 
Oct.     7 
Nov.  11- 
[16. 

Oct.  6-7 
Oct.  11 
Sept.  22 

|0ct.  31 

Oct.  6-7 
Oct.   15 
Aug.  28- 

31, 
Sept.   1 
July  25 

~       2.4 
3.3 
6.3 
6.1 
2.3 
2.6 
3.1 
5.7 
4.7 
3.0 
5.1 
5.3 
3.8 
2.7 
3.0 
3.7 
2.3 
4.2 
6.2 
3.2 
4.3 
2.5 
3.8 
1.9 
6.1 
3.6 
2.5 
2.6 
3.3 
2.7 
5.2 
6.2 
5.7 
4.4 
3.4 
3.6 
3.1 
2.3 
5.5 
3.1 
4.5 
3.4 
3.2 
4.2 

1      3.9 

1" 

3.3 
6.6 
7.1 

7.0 

2.8 
3.6 

1" 

4.6 

13.9 

1859 

18.7 

I860 

16.0 

1861  .   .                    

19.1 

1862                                         

17.4 

1863 

15.0 

1864 

16.7 

1865 

21.8 

1866  

19.2 

1867 

17.0 

1868                                                -                                     

18.7 

1869 

19.7 

1870 

17.8 

1871 

11.8 

1872 

11.7 

1873  

18.4 

1874 

15.7 

1875 

18.9 

1876 

18.2 

1877 

15.0 

1878 

16.7 

1879 

14.6 

17.0 

1881 

16.9 

122.1 

1883 

119.5 

117.3 

1885 

115.6 

117.8 

1887 

115.1 

117.9 

1889 

118.5 

125.7 

1891 

120.6 

116.5 

1893                                             .              

1 17.7 

112.9 

1895 

112.2 

116.7 

1897     ...    -          .                 

116.6 

119.7 

1899                                                               .... 

17.1 

13.8 

1901 

17.6 

16.8 

1903 

17.9 

1904 

Mar.    9 
May  16 
Apr.    2 
/Jan.  21 
\Mar.  19 
Apr.     4 
Feb.  28 

Mar.     7 

Feb.     3 

14.5 

18.2 

1906                                          .             

17.6 

22.7 

17.7 

1909 

2  17.0 

1910 

16.4 

1911 

1  Prepared  from  the  stages  as  shown  by  the  waterworks  marks  daily  at  6  a.  m.  and  6  p.  m.,  the  previous 
and  succeeding  years  having  been  made  from  one  daily  observation  at  6  a.  m. 
» Prepared  from  observations  taken  at  7  a.  m.  by  Weather  Bureau. 
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PLANS.   (See  Estimates  and  Projects.) 

By  C.  EUett,  to  maintain  6'  in  ohan.  by  artificial 
reservoirs  on  headwaters  and  tributaiies  ol  Ohio, 
and  using  the  stored  supply  during  otherwise  1.  w., 
66,  iv,  263, 315;  objection  to,  and  great  cost  of,  73, 
601,  541;  74,  416. 

By  H .  Haupt,  constr.  of  longitudinal  banks  along 
one  side  of  B.  creating  a  canal  200'  w.,  66,  iv,  264, 
315.* 

By  A.  Uvermore,  slack-water  navigation  by 
dams,  arranged  with  navigable  chutes  of  peculiar 
constr.,  66,  iv,  315;  67,  348.  Objections  to  chutes 
or  sluices,  7S,  11,  609.  For  obtaining  increased 
supply  01  water  during  low  stage  by  a  through  cut 
from  Lake  Erie,  not  feasible,  73, 499.  For  makiing 
Lake  Chautauqua,  N.  Y.,  a  storage  reservoir,  to 
be  used  during  otherwise  1.  w.  on  Ohio;  amount 
obtainedtoosmalltobeotuse,  73,499.  Forpump- 
ing  into  Lake  Chautauqua  Irom  Lake  Erie  and 
using  supply  during  1.  w.,  impracticable  from  cost 
($625,000,000),  73,  600.  For  obtaining  slack-water 
navigation  by  ordinary  locks  and  dams;  peculiar 
requirements  of  coal  fleets  make  passage  through 
locks  inadmissible,  73, 541;  74, 416. 

By  W.  M.  Roberts,  1870,  73,  502,  541;  75,  ii,  608; 
H.  Doc.  27,  '13d  Cong.,  1st  sess.;  67,  349.  Of  dr. 
on  lower  Ohio  by  ordinary  methods  useless,  74, 
414.  Only  plan  imder  "present"  experience  lor 
imp.  of  lower  Ohio  is  concentration  of  current  by 
wing  dams  and  dikes,  aided  by  dr.  or  scraping. 
Doubtful  whether  d.  of  more  than  4',  with  w.  of 
600',  can  be  obtained,  74,  404,  410,-414,  416;  76,  ii, 
5.  Description  and  discussion  of  various  systems 
of  movable  dams  and  hydraulic  gates,  74, 406,  417; 
7S,  688,  910,  ii,  609;  76, 11, 14,  28;  79, 1316. 

Maj.  Merrill  did  not  consider  that  the  suggested 
changing  of  the  chan.  at  Elizabethtown,  III.,  to 
the  n.  side  of  Hmricane  Isld.  should  be  enter- 
tained, 81, 1922-26. 

By  H.  Haupt,  imp.  of  Ohio  R.,  by  series  of  dams 
at  heads  of  the  ripples  and  the  contraction  of  the 
Chan,  along  the  ripple  to  w.  of  300' ;  where  necessary 
the  300'  chan.  to  be  further  contracted  by  movable 
wickets,  81, 1937, 1938. 

Plan  not  considered  admissible  by  the  BE.  of 
1881,  81, 1934. 

By  Col.  Merrill,  1884,  tor  levee  to  prevent  Over- 
flow of  floods  at  Jefleisonville,  Ind.;  est.,  $50,000, 
84, 1689-1692. 

PRIVATE,  CITY,  STATE,  AND  CORPO- 
RATE WORK.    (See  Ohio  River  Falls.) 

A  compsmy  chartered  by  Kentucky  to  build 
canal  and  locks  at  Louisville  began  work  In  1825, 
completed  182S,  66,  Iv,  264. 

Shawneetown,  111.:  8231,000  expend,  by  city,  and 
S40,000  from  State  taxes,  for  Imp.  ol  R.  at  this 
place  before  commencement  of  work  by  the  U.  S., 
94, 1849. 

Guyandotte  Bar:  Dike  built  by  the  town,  in  an 
attempt  to  Imp.  the  chan.,  to  be  removed  by  projs. 
in  force  at  1895,  95,  2326. 

For  permits  concerning  structures  across  R., 
such  as  pipe  lines,  overhead  wires  and  cables,  log- 
way,  etc.,  see  each  an.  report. 

PROJECTS.    (See  Estimates  and  Flans.) 

1837  1866. 

From  1837  to  1866,  the  imp.  of  l.-w.  chan.  by 
riprap  dams,  concentrating  water  in  narrow  chan. 
to  mm.  d.  of  21';  also  removal  of  snags  and  wrecks, 
66,  ill,  25,  iv,  244,  246,  259,  261,  271. 

1866-1869. 

See  also  below,  1870-1879. 

Continuation  of  previous  proj.,  1866-67,  under 
direction  ol  W .  M.  Roberts,  66,  iv,  259;  67, 41,  397, 
402, 404;  aided  by  constr.  of  IT.  S.  dr.  boats  and  snag 
boats,  73,  68,  497;  74,  404;  76, 11,  6;  the  orig.  proj. 
continued  to  date,  1877  (see  Operations);  radical 
detect  of  "present"  proj.  is  but  2'  can  be  given 
where  6'  are  required,  73,  499. 

1870-1879. 

See  also  above,  1866-1869. 
See  also  below,  1880-1889. 


Question  of  closing  chan.  at  Marietta,  69,  371; 
71,393,  396. 

By  w .  M.  Roberts,  1870,  slack-water  navigation 
by  means  of  locks  and  dams,  the  dams  to  be  pro- 
vided with  navigable  pass,  chute,  or  sluice,  closed 
by  Brunot's  hydraulic  gate,  67,  349;  73,  601,  641; 
74,  416,  480;  75,  ii,  608;  ex.  by  BE.,  1873-74,  who 
recom.  trial  of  proj.  by  building  experimental  dam, 
sluice,  and  ^ate  on  Monongahela  R.,  73,  642;  74, 
415,  480;  objections  to  Brunot's  gate;  it  is  largely 
experimental,  and  the  long  Incline,  or  sluice,  above 
and  below  the  gate  is  objectionable,  76,  ii,  608. 

By  Maj.  Merrill,  1874,  radical  imp.  of  Ohio  (above 
Falfe)  to  secure  min.  d.  of  6',  by  movable  dams, 
with  lock,  weir,  and  navigable  pass:  pass  to  be 
closed  with  Chanolae  wickets;  should  the  experi- 
ment with  Brunot's  gate  be  successful,  "it  is  to  be" 
introduced  In  the  weir;  locks  to  be  6'  x  76'  x  630', 
74,  64,  406-410.  Description  and  discussion  of 
system  of  movable  dams  and  hydraulic  gates,  74, 
424-480;  76,  688-735,  918,  924;  76,  Ii,  611-617;  76, 
11,  14,  28;  79, 1316.  Reasons  for  change  of  opinion 
from  recom.  expressed  as  a  member  of  BE.,  1873-74 
(see  Board  of  Engineers),  76,  ii,  608,  613. 

By  Maj.  Merrill,  1875,  radical  imp.  of  Ohio  from 
Pittsburgh  to  Cairo,  to  secure  min.  d.  ot  6'  or  7', 
76,  11,  608;  by  locks  and  dams,  having  navigable 
passes  (400'  w.)  closed  with  Chanoine  wickets,  75, 
li,  613;  and  low  and  high  weirs,  the  former  (400'  w.) 
with  sill  at  level  of  I.  w.^  the  latter  with  sill  2' 
above  1.  w.,  and  closed  with  Destontain's  wickets 
or  Brunot's  gates  (to  be  decided  by  experiment); 
lock  78'  X  679',  lift  from  4'  to  7',  76,  li,  613,  614,  627, 
629;  78,  803.  -Wickets  ot  dams  to  be  worked  from 
maneuvering  boat,  76,  11,  631.  Location  of  fiist 
dam  proposed  at  Davis  Isld.  (4.7  m.  below  Pitts- 
burgh), navigable  pass  400',  weirs  each  400',  lift  of 
lock  6',  76,  U,  622,  629.  Entire  proj.  requires  68 
locks  and  dams;  approx.  location  and  cost,  138,- 
696,671,  75,  ii,  629.  Necessity  of  continuous  dr. 
and  constr.  ol  wing  dams  during  work  above  proj., 
76, 11,  630.  Approv.  by  BE.,  76,  ii,  25.  By  Sec. 
of  War,  76, 686.  Effect  on  proj.  of  traveling  sands 
on  lower  Ohio,  74,  404,  411;  76, 11,  6.  Feasibility 
of  dams  on  sand  foundation,  74,  414. 

Modified,  1876,  by  introduction  of  service  br. 
Instead  of  maneuvering  boat,  also  FoirSe  needle 
dam  tor  closing  high  weir,  76;  li,  18.  Discussion 
of  movable  dams  with  high  lilts,  76,  ii,  28.  Ob- 
jections urged  against  proj.  by  coal  interest,  77, 
645.  Considered  by  BE.,  77,  637.  Delay  of  Davis 
Isld.  Dam  from  lack  ot  State  legislation,  75,  71, 
686;  76, 11, 11,  13;  77,  636;  78,  803.  (See  Legisla^ 
tion.) 

By  Maj.  Merrill,  1878,  lock  gate,  moving  laterally 
into  recesses;  lock  gate  to  fill  an  opening  110'  w., 
and  to  be  used  at  the  lockj  movabfe  dam  at  Davis 
Isld.,  78, 803.    Approved  by  BE.,  78, 805. 

1880-1889. 

The  general  method  ot  imp.  has  been  to  remove 
snags  and  r.,  to  close  up  duplicate  chan.  by  low 
dams,  to  hold  up  and  guide  the  water  by  dikes 
where  the  R.  had  an  excessive  w.,  and  to  remove 
by  dr.  hard  bars  and  projecting  points,  84, 261. 

The  radical  imp.  of  the  R.  so  as  to  secure  a  l.-w. 
d.  ot  6'  was  commenced  in  1878  by  the  constr.  ot 
the  Davis  Isld.  Dam,'  79,  143,  1299,  which  was 
opened  to  navigation  in  1886,  86,  1528.  Cost  ot 
this  work,  about  $910,000,  86,  271. 

In  1888  Lt.  Col.  Merrill  proposed  erection  of  2 
additional  movable  dams,  the  continuation  of  low 
dam  and  dike  constr.,  removal  ot  obstr.  In  mouth 
ot  the  Licking,  with  snagging  and  dr.;  est,  $1,- 
051,500,  88, 1666. 

In  1888  the  BE.  recom.  extension  ot  the  slack- 
water  system  ot  imp.  to  point  25  m.  below  Pitts- 
burgh by  constr.  of  4  additional  movable  dams  at 
Merrimans  Bar,  at  the  Trap,  near  Economy,  and 
just  below  the  mouth  of  Beaver  B.;  est.,  $3,600,000, 
with  an.  cost  of  $26,000  tor  mainten.,  89, 1869, 1873. 

1890-1899 

Cullums  Ripple:  In  response  to  numerous  re- 
quests of  those  interested  in  shipping,  gauge  estab., 
1893-94,  84, 1838, 1848. 
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See  p.  907. 


OHIO  BIVEB. 


See  special  index,  p.  909. 


Medoo  Bar:  Bjr  Lt.  Col.  Stiokney,  1895,  removing 
portion  of  1871  dike  and  constr.  of  a  new  dike,  96, 
2326. 

Marietta,  Ohio,  to  Pittsburgh,  Pa.:  Act  1896  au. 
expend,  of  not  more  than  125,000  for  sur.,  97,  2326. 
Maj.  Bixby,  1898,  est.  that  from  13  to  18  dams 
would  be  required  for  imp.  of  this  section,  at  total 
est.  cost  of  from  $9,760,000  to  $13,500,000,  98,  2168. 

Davis  Isld.  Bank:  In  1897-98,  the  Chief  of  Engi- 
neers approT.  reoom.  for  protecting  bank  with 
piling  and  riprap  st.,  at  est.  cost  of  $1,300,  98, 2042. 

Golconda,  111.:  By  Maj.  Heuer,  1896-97,  dr.  to 
not  more  than  6'  below  1.  w.  and  as  wide  as  prac- 
ticable with  the  amount  available,  $3,000,  97, 2329; 
98,  2044.  Act  of  1899  allotted  $10,000  for  blasting 
and  dr.  for  i  m.  in  front  of  the  city,  99, 2318. 

Cullums  Bar  (see  Cullums  Ripple):  Pro],  approv. 
1896  lor  w.  Chan,  in  this  locality  by  gradually  dr. 
as  opportunity  offered,  and  experience  indicated, 
at  an  est.  cost  of  from  $10,000  to  $20,000,  and,  if 
necessary,  to  extend  the  dike  here  at  an  est.  cost  of 
$1,000,  98,  2048. 

Maj.  Bixby  est.,  1899,  $1,050,000  for  lock  and 
movable  dam,  99, 2370. 

Gunpowder,  Bar:  Proj.  approv.  in  1896  for  2 
dikes,  and  probable  dr.  At  1897-98  dikes  had  not 
caused  necessary  scour,  and  dr.  to  5'  below  1.  w. 
for  about  3,800'  and  w.  of  200'  was  proposed  by 
Maj.  Bixby.    Approv.,  98, 2048. 

The  Trap:  By  Maj.  Bixby,  1899,  making  2  cuts 
by  dr.,  through  the  bar,  and  also  for  a  fender  of 
piles,  99, 2312. 

Lawrenceburg,  Ind.:  By  Maj.  Bixby,  1899  (on 
request  of  town),  lor  application  of  $3,000  remaining 
from  1892  app.  to  repair  of  storm-damaged  embank- 
ment. Act  1899  allotted  $16,000  for  continuing 
work,  99, 2313. 

Deterioration  of  works  of  imp.,  99,  2319;  00, 
3096. 

Needed  chan.  dr.  for  coal-tow  service,  01, 2601. 

Sur.  shows  20  dams  \i  ith  average  lift  of  7.2'  can 
be  placed  to  give  desired  results,  01,  2609.  De- 
terioration of  past  works  of  imp.  and  cost  of  repairs, 
01,  2609.  Constant  calls  by  navigation  interests 
makes  it  advisable  to  recom.  that  funds  be  expend. 
in  procuring  a  large  number  of  drs.,  05, 1803. 

Shawneetown,  111.:  Act  1892  allotted  $7,000,  93, 
2438.  Lt.  Col.  Stickney  est.,  1894,  $12,000  to 
strengthen  and  protect  leve6L94, 1849;  allotted  by 
act  of  1894,  95,  2329.  Maj.  Heuer,  1897,  proposed 
repairs  with  available  funds,  about  $1,300.  Ap- 
prov., 98, 2044.  Act  1898  allotted  $16j000  from  app. 
for  imp.  Falls  of  Ohio  at  Louisville,  Ky.,  for  repair 
of  flood-damaged  levee.  Act  1899  allotted  $26,000 
for  continuing  the  work,  99, 2314. 

Great  Miami  Embankment:  Act  1892  allotted 
$13,000,  93, 2438. 

Act  Mar.  2,  1907,  provides  for  repairing  damages 
caused  by  "recent"  flood  of  Ohio  R.  and  trib.,  if 
necessary;  cost,  $20,000,  07, 637. 

Mound  City,  111.:  Act  1892  allotted  $30,000,  93, 
2438.  Act  1896  allotted  $5,000.  Maj.  Heuer  pro- 
losed  removal  of  cemented  gravel  bar  by  dr.  to 
.east  d.  of  6',  97,  2329;  and  drilling  and  blasting  if 
necessary.  W.  of  proposed  dr.,  about  300'.  Est. 
expend.,  $10,583.97.  Approv.,  98,  2048.  Act  1899 
allotted  $25,000  for  dr.  and  dikes,  99,  2318;  00, 
3090.  Work  on  general  imp.  includes  this  place, 
making  unnecessary  any  special  proj.,  04, 2459. 

Brooklyn  H.,  111.:  Act  of  1892  allotted  $10,000, 
or  as  much  of  it  as  might  be  necessary,  for  dr.,  93, 
2438.  Act  1896  allotted  $10,000  for  continuing  work, 
97, 2329.  Applied  to  obtaining  5'  chan.  by  remov- 
ing obstr.  and  blasting  rocky  ledge,  99,  2314.'  Act 
Mar.  3, 1899,  allotted  $10,000  for  dr.  one-third  m.  of 
H.  front,  99, 2318. 


P' 
le 


Logstown,  Pa.:  After  protest  of  Pittsburgh  Coal 
Exchange,  BE.,  1893,  omitted  some  spur  dikes 
from  plan  lor  work  in  this  vicinity,  93, 24y. 

Old  dike  reported  removed  1868  discovered 
1894-95,  and  was  removed,  as  it  prevented  scour 
required  to  remove  a  bar  in  front  of  the  new  dike  at 
that  locality,  95, 2323. 

Ice  harbors:  EiSciency  thoroughly  tested,  93, 
2446.    Of  great  benefit  to  C,  96,2326. 

Table  showing  locality,  distance  below  Pitts- 
burgh, and  distance  from  each  other,  96, 2325;  96, 
2069. 

Act  1894  allotted  $18,750  or  as  much  of  it  as  might 
be  necessary  for  constr.  of  pier  at  Middleport,  Ohio, 
for  enlarging  and  imp.  pier  at  Pomeroy,  Ohio,  and 
for  constr.  a  pier  at  or  near  Syracuse,  Ohio,  or  at 
or  near  Hartford,  W.  Va.,  95,  2325.  Site  selected 
at  Hartford,  96,  2068.  Act  1896  required  constr. 
of  additional  pier  at  Middleport,  one  at  Syracuse, 
and  one  at  or  near  the  mouth  of  Big  Hocking  R., 

96,  2068.    Maj.  Heuer  est.  cost  of  these  last  at 
$7,000  each.   Sec.  of  War  ordered  postponement, 

97,  2331. 

Elizabethtown,  111.:  Lt.  Col.  Stickney  est.  $600 
for  sur.,  93,  2619;  in  1896,  $95,040  for  imp.  R.  at 
this  locality,  96, 2123. 

Evansville,  Ind.:Lt.  Col.  Stickney  est.,  1892,  $300 
for  sur.,  93,  2523.  Act  1894  allotted  $26,000  to 
prevent  threatened  cut-off  near  this  place,  95, 2329. 
Lt.  Col.  Stickney,  1895, -est.  $39,592.25  to  imp.  R. 
in  this  vicinity,  95, 2388. 

By  Maj.  Heuer,  1896,  for  6  dikes,  with  1.  of  from 
180'  to  500'  and  bank  revet,  at  some  11  places,  1  to 
6  m.  above  the  town,  grading  of  the  bank  to  be  done 
where  necessary,  97,  2328.    Modification,  98, 2044. 

Act  1899  allotted  $20,000  for  dr.  city  front  about 
1  m.,  99,  2318. 

Ironton  to  above  Guyan  R.  mouth:  Lt.  Col. 
Stickney,  1892,  est.  $2,500  lor  sur.,  93, 2529. 

Caseyville,  Ky.  (see  Tradewater  E.):  By  Maj. 
Bixby,  1899,  additional  dike  near  mouth  of  Trade- 
water  R.;  est.,  $25,000,  00, 3086. 

Marietta  to  mouth  of  Big  Miami  E.:  Act  June  6, 
1900,  allowed  continuation  of  the  sur.  begun  with 
$36,000  app.  by  act  1899  for  sur.  with  general  funds, 
99, 2312;  00, 3093.  Maj.  Bixby  est.,  1900,  it  would 
cost  $19,600,000  for  21  movable  dams  with  locks, 
00,  3207;  final  B.  by  Maj.  Bixby  gives  est.  of 
$19,950,000  for  20  locks  and  dams,  ranging  from 
$960,000  to  $1,100,000  each,  numbered  19  to  38,  inc., 
03, 400. 1867.  Location  and  principal  data  of  these 
dams,  oa,_1872. 

New  Liberty,  III.:  Maj.  Bixby  est.,  1900,  $730,000 
for  levees  to  protect  adjacent  lands  (see  Surveys), 
00, 3198. 

Madison,  Ind.:  Act  1899  allotted  $20,000  for  dr. 
and  also  for  sui.  for  extension  of  H.  Maj.  Bixby 
'est.,  1900,  it  would  cost  $50,000  in  addition  to  funds 
available  ($14,000),  00, 3218. 

Mound  City  to  Cairo,  III.:  Caving  in  this  section 
no  greater  than  in  other  parts  of  R.,  and  special 
imp.  not  essential,  04, 2462. 

Mouth  of  Green  R.:  While  constr.  of  movable 
dam  would  be  a  local  benefit,  it  would  not  aid 
through  traffic  while  farming  an  isolated  pool,  04, 
2476. 

Pro],  submitted  for  general  imp.,  Pittsburgh  to 
Cairo,  makes  provision  for  an  enormous  C;  est. 
that  20,000 1.  can  be  locked  from  one  pool  to  another 
in  IJ  hours,  or  100,000,000  t.  an.  (See  H.  D.  492, 
60th,  1st,  p.  112.) 

Table  snowing  what  has  been  done  and  what 
remains  to  be  done  to  provide  6'  bet.  Pittsburgh 
and  Cairo.   (SeeH.D.  492, 60th,  1st,  p.30.) 

Act  June  25,  1910,  au.  securing  navigable  d.  of  9' 
with  S4  locks  and  dams,  to  cost  $63,731,488;  also 


932    INDEX  TO  BEPOBTS,  CHIEF  OF  ENGINEBES,  U.  S.  ARMY,  1866-1912. 


authorizes  purchase  of  sites  for  IS  locks  and  dams, 
beginning  constr.  of  9,  and  sur.,  etc.,  for  others," 
10, 1006. 

SUBVEYS. 

By  Capt.  Sanders,  1837-38  and  1843-44,  66,  iv, 
246, 264. 

By  C^t.  Hughes,  1842,  ex.,  Pittsburgh  to  Louis- 


By  (^t.  Hughes.  1842, 
ville— H;  D.  50,  27th,  3d. 


By  W.  M.  Roberts,  1866,  66,  iii,  24,  ir,  243,  264; 
progress  of,  1867-68,  67,  40,  396;  68,  60,  680;  69, 
352.    Completed  Nov.,  1868,  89, 353. 

Special  sur.  at  Evansville,  1872,  73,  405,  406;  of 
dam  near  mouth  of  Cumberland  E.,  72, 405, 410. 

For  location  of  movable  dams,  76,  ii,  11. 

For  H.  of  refuge  against  ice,  1877,  7  7, 636. 

Sur.  from  Hurricane  Isld.  to  Elizabethtown,  au. 
act  June  14, 1880;  made  by  Maj.  Merrill,  1881,  81, 
1922. 

Sur.  for  location  of  movable  dam  in  Ohio  R. 
below  the  mouth  of  Beaver  R.,  Pa.;  made,  1891, 
by  Maj.  Stickney,  93, 1983. 

Harbor  lines:  Pittsburgh,  Pa.,  Wheeling,  W.  Va., 
and  Cincinnati,  Ohio,  93,  2445;  94, 1841;  95,  2332. 
Permission  was  given,  1897,  to  the  Wheeling  Bridge 
&  Terminal  Ry.  Co.  to  lay  some  track  outside  the 
estab.  H.  lines  on  the  e.  side  of  the  R.  at  Benwood, 
W.  Va.;  and  to  the  Pennsylvania  Sand  Co.  to 
maintain  a  platform,  previously  constr.,  on  e.  bank 
of  R.  at  Wheeling,  W.  Va.,  97,  2331;  98,  2046. 
At  Ironton,  98, 2046;  99,  2316.  At  Ashland,  Ky., 
00,3088.  Davislsld.andvicinity,  00, 3088.  Cm- 
cinnati,  08, 1732. 

Supervision  of  H.  lines  at  Pittsburgh  transferred 
to  there,  99, 2316. 

Misc.  sur.,  ex.,  and  inspections  made  almost 
every  year  (see  references  to  reports.  Engineers  in 
Charge). 

Livingston  Pt.:  Ex.  of  R.  bet.  this  point  and 
head  of  Teimessee  Isld.,  with  view  to  protecting 
H.  of  Paducah,  Ky.,  au.  act  July  13,  1892;  made, 
1892,  by  Lt.  Col.  Robert,  93, 2404. 

Elizabethtown,  HI.:  Ex.  at  or  near  this  ^ice  to 
determine  most  practical  method  of  imp.  H.,  au. 
act  July  13, 1892;  made,  1892,  by  Lt.  Col.  Stickney, 
93,  2518.  Sur.  au.  act  Aug.  17,  1894;  made,  1895, 
by  Lt.  Col.  Stickney,  96,  2122.  Pre.  ex.  au.  act 
June  13, 1902.  K.  by  Col.  Lydecker,  Aug.  7, 1903> 
(unfav.),  04,  466,  2464. 

Ludlow  and  Covington,  Ky.,  to  Cincinnati,  Ohio: 
Ex.  with  view  to  prevention  of  damages  to  banks 
bet.  these  points,  au.  act  July  13, 1892;  made,  1893, 
by  Lt.  Col;  Stickney  (K.  unfav.),  93, 2623. 

Ironton,  Ohio,  to  3  m.  above  Guyan  R.  mouth, 
W.  Va.:  Ex.  au.  act  July  13,  1892;  made  by  Lt. 
Col.  Stickney  in  that  year  (B.  fav.),  93, 2527. 

Ironton,  Ohio:  Ex.  au.  act  Aug.  17,  1894,  with 
view  to  protecting  R.  front  within  limits  of  the 
city;  made,  1895,  by  Lt.  Col.  Stickney  (see  Com- 
merce), 95,  2385. 

Marietta,  Ohio,  to  mouth  of  R.:  Sur.  au.  act  June 
3, 1896,  but  ex.  made  instead  in  1896  by  Maj.  Heuer 
(B.  fav.),  97, 2379. 

Marietta  to  Pittsburgh:  Sur.,  with  view  to  imp. 
by  means  of  dams,  to  give  6'  at  m.  1.  w.,  au.  act 
June  3,  1896.  Begun  by  Maj.  Heuer  in  1896,  97, 
2380;  98, 2042,  2069.  Pre.  E.,  1898,  by  Maj.  Blxby, 
98, 2157.    (See  Ohio  Biver;  Movable  dams.) 

Cullums  Bar  (Ripple):  Minor  sur.,  99,  2313. 
Sur.  for  lock  and  dam  for  6'  d.  au.  joint  resolution 


of  Jan.  10,  1899;  made,  1899,  by  Maj.  Blxby  (B. 
fav.),  99, 2367. 

Marietta  to  mouth  of  Big  Miami  R.:  Sur.  for 
movable  dams  for  6'  d.  au.  act  Mar.  3, 1899;  begun, 
1899,  by  Maj.  Bixby,  99,  2312;  00,  3092,  3113. 
Pre.  B.  (fav.;  see  Projects),  and  details  of  sur. 
methods,  00,  3203;  01,  2608.  Final  B.  by  Maj. 
Blxby,  Jan.  14,  1902;  est.,  $19,950,000,:  03,  401, 
1867. 

New  Liberty,  III.:  Ex.  and  sur.  for  prevention  of 
caving  banks  and  cutting  of  R.  through  banks  into 
slough  and  chain  of  lakes,  au.  act  Mar.  3,  1899; 
made,  1899,  by  Maj.  Bixby  (B.  unfav.),  00,  3196. 

Paducah,  Ky.  (see  Tennessee  R.):  Act  Mar.  3, 
1899,  au.  suT,  for  protection  of  banks  against  h.  w., 
99, 2319. 

Mound  City  to  Cairo,  HI.:  Ex.  au.  act  Mar.  3, 
1899,  for  protection  of  banks  and  levees  on  Illinois 
side;  made  by  Maj.  Blxby,  1899  (B.  unfav.),  00, 
3186. 

Pre.  ex.  au.  act  June  13, 1902,  for  bank  protection 
and  levees.  B.  by  Col.  Lydecker,  Dec.  7,  1903* 
(unfav.),  04, 456,  2459. 

Madison,  Ind.:  Sur.  for  6'  d.  to  front  of  city  au. 
act  Mar.  3,  1899;  made,  1899,  by  Maj.  Bixby  (B. 
lav.  only  to  specific  app.),  00, 3215. 

Evansville,  Ind.:  Ex.  au.  act  July  13, 1892;  made, 
1892,  by  Lt.  Col.  Stickney,  93,  2620.  Sur.  au.  act 
Aug.  17,  1894;  made,  1896,  by  Lt.  Col.  Stickney, 
95,2388. 

Maysville,  Ky.:  Pre.  ex.  and  sur.,  with  view  to 
constr.  of  a  pier  for  a  H.  of  refuge  on  s.  shore,  au. 
act  June  6,  1900.  B.  by  Maj.  Bixby,  Sept.  5  and 
Nov.  24, 1900.S    Est.,  $21,000,  01,  477,  2670. 

Mound  City  H.,  HI.:  Pre.  ex.  au.  act  June  13, 
1902.  B.  by  Col.  Lydecker,  Oct.  27,  1903«  (not 
desirable),  04, 456, 2456. 

Mouth  of  Green  R.,  Ky.:  Pre.  ex.  au.  act  June  13, 
1902,  constr.  movable  dam  to  make  H.  at  Hender- 
son, Ky.,  and  Evansville,  Ind.,  and  to  give  6'  d. 
on  lower  miter  sill  at  Lock  No.  1,  Oieen  R.  B.  by 
Col.  Lydecker,  Dec.  10,  1903'  (unfav.),  04,  456, 
2465. 

Ogden  lyanding:  Pre.  ex.  au.  act  June  13,  1902, 
with  view  to  constr.  of  wing  dam.  B.  by  CoL 
Lydecker,  Aug.  6,  1903.  Recom.  dike  constr.  and 
dr.,  to  be  paid  from  funds  for  general  imp.,s  04, 
457, 2477. 

Metropolis,  111.:  Pre.  ex.  au.  act  Mar.  3,  1905. 
B.  by  Lt.  Col.  RufEner,  Apr.  6,  1905^  (unfav.),  06, 
512.    . 

General  improvement,  Pittsburgh  to  Cairo:  Ex. 
au.  act  Mar.  3,  1906,  with  view  to  obtaining  chan. 
d.  of  6'  and  9',  resp.  B.  by  BE.,  Dec.  15, 1906;  est. 
for  6',  $50,962,266,  and  for  9',  $63,731,488,1  08, 678. 

Maps:  > 

Of  Davis  Isld.  Dam,  S3, 151S. 

Of  Indiana  Chute,  8S,  1795. 

Plans  of  movable  dams  of  La  Mulati6re,  79, 1338. 
Plans  of  movable  dams  at  Poses,  79, 1342. 

88,  164S,  1652;  89,  1872;  90,  2166,  2178;  93, 
Atlas,  91,  92,  93. 

Profile  maps  showing  chan.  bottom  and  1.  w., 
Pittsburgh  to  Louisville,  and  approx.  1.  w.,  1904, 
Louisville  to  Cairo,  with  proposedpools  of  a  6'  and 
9'  navigation.    (See  H.  D.  492,  60th,  1st,  p.  110.) 

Types  of  boats  in  use.  (See  H.  D.  492,  60th,  1st, 
p.  18.^ 

Photos,  showing  departure  of  coal  floats  from 
Pittsburgh.    (See  H.  D.  492,  60th,  1st,  p.  18.1 

Louisville  and  Portland  Canal.  (See  H.  D.  492, 
60th,  1st,  p.  28.) 


1  H.  D.  492,  60th,  1st. 
a  H.  D.  79, 58th,  2d. 
•  H.D.  336, 67th,  1st. 


«H.D.308,68th,  2d. 
«  H.  D.  148,  66th,  2d. 
«H.  D.  171,58tb,2d. 


'  H.  D.  643,  58th,  2d. 
8  H.  D.  67,  68th,  2d. 
•H.D.  135, 50th,  1st. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etcj 
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See  p.  907. 


OHIO  RIVER. 


See  special  index,  p.  909. 


CC-1^)    Ohio  Biver.     (Operating  snag  boat  on.) 


APPaOPRIATIONS.    (Seep.  912.) 

CONTBACTS. 

1897.  The  Cincinnati  Marine  Railway  Co.,  re- 
plating  the  bull  of  snag  boat,  $3,200,  98,  2074. 

1901.  The  Chas.  Hegewald  Co.,  constr.  steam 
launch,  12^95,  01, 2651-52. 

1908.  Littleford  Bros.,  repairing  deck,  etc.,  ol 
snagboat  E.  A.  Woodruff,  J318;  S.  F.  Johns  and 
W.  H.  Hildreth,  rebuildmg  wheelhouse,  etc.,  on 
snag  boat  E.  A.  Woodruff,  $3,490,  08, 1757. 

1909.  Sheridan-Kirk  Co.,  removing  wrecked 
coal  barge  at  Rising  Sun,  Ind.,  S135  day,  08, 1758. 
Monongahela  &  Western  Dredging  Co.,  hire  of  dr. 

Slant,  $72,  and  for  removing  rs.  at  Steubenville 
bio,  $160;  Littlelord  Bros.,  new  chimneys  and 
repairs  to  iron  main  deck  of  snag  boat  E.A.  Wood- 
ruff, $812;  The  Uhas.  Barnes  Co.,  cast-iron  suction 
pipe,  etc.,  tor  snag  boat  E.  A.  Woodruff,  $160; 
The  Cincinnati  Butchers'  Supply  Co.,  constr.  cold- 
storage  room  on  snag  boat  E.  A.  Woodruff,  $700, 
09,  1752.  Sheridan-Kirk  Contracting  Co.,  hire  of 
snagging  plant,  $56.25,  10, 1913. 

1910.  Columbia  Iron  Works,  repairing  deck  of 
snag  boat  E.  A.  Woodruff,  $623;  The  Triumph 
Electric  Co.,  refrigerating  plant  for  snag  boat 
E.  A.  Woodruff,  $2,350,  10,  1913.  Lewis  Tanner, 
hire  of  plant  for  removing  snags,  $2,794.80, 11, 2103. 

1911.  The  Mcllvain  &  Spiegel  Boiler  &  Tank 
Co.,  installing  5  new  double-flue  bailers,  $3,600, 11. 


ENGINEERS. 

Chlet  of  Engineers.  B.,  93, 312;  94, 287;  96, 
319;  96,  23,  276;  97,  23,  356;  98,  358;  99,  38,  413; 
00,  472;  01,  473;  08,  400;  03,  426;  04,  455;  OS, 
465;  06,  511;  07,  540;  08,  577;  09,  611;  10,  684; 
11,738;  18,889. 

In  cbatge: 

Lt.  Col.  A.  Stickney,  1892-95.  E.,  93, 2478;  94, 
1864;  95,  2359. 

Maj.  W.  H.  Heuer,  1896-97.  E.,  96,  2093;  97, 
2349. 

Maj.  W .  H .  Blxby,  1898-1901.  B.,  98, 2070;  99, 
2340;  00,  3129;  01,  2646. 

Col.  G.  J.  Lydecker,  1902-04.  B.,  08, 1864;  03, 
1647;  04,  2430. 

Lt.  Col.  E.  H.  Ruflner,  1905.    B.,  05, 1819. 

Maj.  J.  G.  Warren,  1906  and  1910.  B.,  06, 1567; 
10, 1912. 

Lt.  Col.  W.  T.  Rossell,  1907-09.  B.,  07,  1673; 
(Col.)  08, 1757;  09, 1751. 

Maj.  H.  Jervey,  1911-.  B.,  11,  2102;  (Lt.  Col.) 
18, 2293. 

W.  H.  Christian.  E.,  93,  2479;  94,  1865;  96, 
2356;  96,  2095;  97,  2351;  98,  2074;  99,  2345;  00, 
3137;  01,  2652,  2656. 

Newton  Tebow.    B.,  01, 2655. 

Wm.  Martin.    E.,  01,2655. 

OBSTEUCTIONS. 

Simken  coal  boats,  01,  2647. 

Damage  to  R.  craft  by  ice  gorges,  05, 1820. 


OPEEATIONS. 

1898-93.  532  snags  and  45  wrecks  removed, 
93, 2479. 

1893-94.  810  snags,  70  wrecks,  and  some  piles 
and  St.  removed,  94, 1864. 

1894-95.  1,201  snags,  52  wrecks,  and  2,182  c.  y. 
St.  removed,  96, 2356. 

1896-96.  48  wrecks,  391  snags,  and  5,056  0.  y. 
St.  removed,  96, 2094. 

1896-97.  805  snags,  62  wrecks,  and  some  r.  and 
trees  removed,  97, 2350. 

1897-98.  623  snags,  6  SS.,  2  hulls,  22  barges, 
and  other  obstr.  removed,  98, 2070. 

1898-99.  Boats  repaired  and  296  snags,  9  SS., 
36  wrecks,  and  2  piers  removed  from  R.,  99,  2341. 

1899-00.  1,365  snags,  6,276  c.  y.  r.,  sand,  etc., 
and  92  wrecks  removed  from  R.,  00, 3131. 

1900-01.  1,093  snags,  16,764  c.  y.  r.,  1,000  c.  y. 
earth,  40  cords  drift,  38  large  Ice-pier  timbers,  IS 
piles,  and  86  wrecks  removed,  01, 473, 2646. 

1901-08.  95S  snags,  31,848  c.  f.  r.,  and  48  wrecks 
removed,  08,400, 1864. 

1908-03.  461  snags,  8  r.,  81  wrecks  removed 
by  U.  S.  snag  boat  Woodruff;  5  sunken  coal  boats 
and  4  barges  destroyed  by  U.  S.  launch  Wenonah, 
03,  427,  1647. 

1903-04'  Snagboat  j;.  ^.  Woodruff  Tecaoved 
526  snags,  80  wrecks,  38  coal  boats,  and  at  Ripley. 
Ohio,  1,650  c.  y.  St.,  373  pieces  timber;  U.  S.  launch 
Wenonah  removed  3  coal  barges,  2  coal  boats,  1 
model  barge;  hired  SS.  removed  3  coal  barges  and 
1  coal  boat;  hired  dr.  removed  267  large  tmibers, 
11.5  cords  broken  timbers,  9  steel  rails,  and  4,250 
c.  y.  gravel  at  Rising  Sun,  Ind.,  04,  455,  2430. 

1904-06.  694  snags,  8  r.,  79  wrecks,  and  at 
Pomeroy  and  Galllpolis  ice  piers  5,097  cords  of 
drift  removed  by  snag  boat  E.  A .  Woodruff;  8  coal 
boats  and  parts  of  2  others,  4  coal  barges,  1  covered 
barge,  and  1  large  r.  removed  by  laimch  Wenonah, 
06,  466, 1819. 

1906-06.  769  snags,  8  r.,  78  wrecks,  and  105 
cords  of  drift  removed,  06,  512, 1567. 

1906-07.  1.031  snags,  4  r.,  235  cords  drift,  50 
wrecks  removed  by  snag  boat,  07, 541, 1676. 

1907-08.  792  snags,  12  r.,  364  cords  drift,  and 
40  wrecks,  08, 577, 1757. 

1908-09.  Snag  boat  E.  A.  Woodruff  removed 
1,357  snags,  6  r.,  294.71  cords  drift;  1  coflerdam,  57 
wrecks,  and  about  50  c.  y.  loose  r.  removed,  09, 
1751. 

1909-10.  1,146  snags,  93.75  cords  drift,  and  29 
wrecks  removed,  10, 1913. 

1910-11.  866  snags,  34  wrecks  removed  by 
U.  S.  snag  boat  and  313  snags  and  2  wrecks  by  hired 
plant,  11,739,2102. 

1911-18.  441  snags,  32  wrecks  removed,  and 
oil,  etc.,  supplied  to  beacon-light  keepers,  18, 2294. 

PROJECTS. 

Act  1890  provided  that  not  more  than  $25,000 
could  be  drawn  from  the  Treas.  each  year  for  snag- 
ging on  the  R.,  93,  2478. 

Act  June  3, 1896,  increased  yearly  app.  to  $50,000, 
06,2093. 

Recom.  for  increase  in  1906  app.  of  $15,000  to  be 
used  in  building  and  equipping  combination  snag 
and  derrick  boat,  05,  460;  amount  increased  to 
$50,000, 07, 541. 


CC-l(h)  Oliio  River. 


(Operating  snag  boats  on,  in  Penn- 
sylvania.) 


AFPBOPEIATIONS.    (See  p.  912.) 
ENGINEERS. 

Chief  of  Engineers.    E.,  06,  526;  07,  553;  08, 
589;  09, 623;  10, 696;  11,  749;  18, 904. 


In  charge: 

Ma].  W.  L.  Sibert,  1906.    B.,  06, 1606. 

Maj.  H.  C.  Newcomer,  1907.  E.,  07,  1726;  08, 
1794;  09,  1778;  (Lt.  Col.)  10,  1939;  11,  2134;  18, 
2326. 
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OPERATIONS. 

1905-06.  3  coal  boats,  3  fuel  flats,  and  a  large 
snag  removed,  06, 1607. 

1906-07.  3  fuel  fiats,  2  coal  barges,  coal  boat, 
and  dismantled  bull  of  U.  S.  str.  Slackwater  re- 
moved, 07, 553. 

1907-08.  2  coal  barges,  2  fuel  flats,  and  2  snags 
removed,  08, 1795. 

1908-09.  1  coal  boat  and  1  barge  removed, 
09, 1779. 

1909-10.  1  coal  boat  and  1  barge  removed, 
10, 1939. 


1910-11.  1  flat,  2  coal  boats,  and  1  snag  re- 
moved, 11, 2134. 

1911-13.  6  SS.  hulls,  1  coal  flat,  2  sunken 
trees,  10  snags,  and  a  large  number  of  rs.  removed, 
12, 2325. 

PROJECTS. 

Proj.  au.  July  27, 1905,  removal  of  snags,  wrecks, 
and  similar  obstr.,  in  portions  of  Ohio  B.  In  Penn- 
sylvania, 06, 526. 


CC-^Ca)  Cairo,  111.,  to  Brunswick,  Ga.    Survey.    Mississippi 
Biver  to  the  Atlantic. 

(Transportation  Routes  to  Seaboard.) 


COMMERCE. 

Bequirements,  73,  511,  518. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  73,  59,  GO. 
In  cliaige.    Maj.  W.  McFarland.    Bq  73,  405, 
502,  509. 
Assistants: 

Lt.  J.  F.  Gregory,  73,  496,  510. 
Lt.  B.  D.  Greene,  73,  496,  510. 


J.C.Long.    R.,  73,  520. 
B.  C.  McCalla.    R.,  73,526. 

PHYSICAL  CHARACTERISTICS. 

Description,  73, 7,  512-517,  520,  526. 

FLANS. 

By  Maj.  McParland,  1872,  lor  chans.,  allowing 
passage  of  barges,  carrying  170 1.  of  freight  at  1.  w., 
and  300  t.  at  ordinary  stages. 


Divisions. 


River 
improve- 
ments 
(dis- 
tance). 


Canal  and 
slack- 
water 
(dis- 
tance). 


Estimated 
cost. 


Divisions. 


Biver 
improve- 
ments 
(dis- 
tance). 


Canal  and 
slack- 
water 
(dK- 
tance). 


Kstimated 
cost. 


50 

Teimessee 

Muscle  Shoals 

255 

75 

Sand  Mountain  . 

Coosa 

153i 

Miles. 


50i 


S4S,C00 

500,000 

3,676,000 

75,000 

11,570,607 

100,000 


Georgia 

Altamaha 

To  Brunswick. 

Total.... 


Miles. 


Miles. 
2111 
45 
20 


120,435,684 
2,500,000 
1,000,000 


39,902,291 


By  J.  C.  Long,  1872,  Sand  Mountiin  division; 
est.,  $10,070,607,  73,  516,  522,  525. 

By  B.  C.  McCalla,  1872,  Georgia  division,  $20,- 
435,634,  73,  516,  535. 

SURVEYS. 

By  Lts.  Gregory  and  B.  D.  Greene,  1871-72> 
imder  direction  of  Maj.  McFarland,  Tennessee  di- 
vision.   R.,  73,  495,  510. 


By  J.  C.  Long,  1871'-72,  Sand  Mountain  division. 
R.,  73,  510,  520. 

By  E.  C.  McCalla,  1871-72,  Georgia  division 
R.,  73,510,  526. 


CC-2(b)  Ohio  River,  Cairo  to  Pittsburgh.' 

("  Transportation  Routes  to  Seaboard.")    . 

COMMERCE.  In  charge.    Maj.  W.  E.  Merrill,  1874-75.    B, 

Requirements,  75,  ii,  629.  ''^' "'  608-631. 

°«''^^?-   4''^*^''°*°i™T'';?i  .,  *  L?.f  .Tnlhan,  75,ii,631. 

R.  of  W.  Milnor  Eoberts  m  1870,  H.  D.  70,  41st,  ^  Weston  75  ii  631 
3d;  76,  ii,  608.  '  .       ■    .       • 

FNriNEERS  ESTIMATES.    (See  Plans.) 

V,^.  -   7^     .  »    ».  „,  By  Maj.  W.  E.  Merrill,  1875,  imp.  of  Ohio  K. 

Chlel  ol  Engineers,   a.,  75, 37.  with— 

Boards.    Of  1872  reoom.  that  Maj.  Merrill  pre-  12  locks  on  rook $2, 153,320 

pare  practical  details  for  constr.  of  the  Brunot  56  locks  on  graveL 15,969,408 

movable  gates  for  chutes  and  locks.    R.,  74,  415-  8  navigable  passes  on  rock 532,480 

481.    (Majs.Weitzel  and  Merrill.)  60  navigable  passes  on  gravel 5,445,840 

>  See  also  B.  by  BE.,  Dec.  IS,  1906,  on  general  imp.— E.  D.  492,  60th,  1st. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 


RIVER  AND  HARBOR  WORKS. 


935 


See  p.  907. 


OHIO  KIVEB. 


See  special  index,  p.  909. 


6  low  weirs  on  rock $332, 544 

62  low  weirs  on  gravel 6,269,684 

3  Ugli  weirs  on  rock 234,486 

65  high  weirs  on  gravel 6, 492, 923 

23  piers  on  rock 116, 127 

113  piers  on  gravel 604, 663 

68  abutments  on  gravel 705, 600 

10,840 1.  f .  dam  across  island  chutes 847, 796 

Total 38,696,671 

About  $40,000,000,  or  $41,365  per  m.,  73,  ii,  629. 

PHYSICAL,  CHARACTERISTICS. 

Of  slope,  7S,  ii,  609;  of  discharge,  75,  il,  615! 
freshets,  75,  ii,  612,  613;  proposed  location  of  dams, 
75,  ii,  627,  628. 


PLANS.    (See  Estimates.) 

By  Senate  committee,  thorough  imp.  to  give  6' 
or  7'  navigation  at  1.  w.,  7S,  ii,  608. 

By  W.  Milnor  Echerts,  slack-water  navigation, 
with  freshet  chutes  to  be  opened  and  closed  with 
Brunot's  hydraulic  gates,  76,  ii,  608.  Approv.  by 
BE.ofl872,  75,  i  1,608. 

By  Maj.  Merrill,  the  French  (Chanoine)  system 
of  movable  dams,  instead  of  the  Brunot  system; 
navigable  passes  of  w.  of  400';  approx.  location  of 
proposed  dams;  est.,  140,000,000,  75,  ii,  608,  614, 
627,  628,  629. 

SURVEYS. 

By  Maj.  Merrill,  1874-75.    R.,  75,  ii,  608-631. 
Map.    Sketch  showing  proposed  arrangement  of 
lock  and  dam,  75,  ii,  630. 


CC-3(c) 


Ohio  River.     (Levees  at  Cairo,  Dl.) 


APPROPRIATIONS.    (See  p.  912.) 

ENGINEERS. 

Cblet  of  Engineers.    S.,  13, 889. 

In  chargie.    Lt.  Col.  H.  Jervey,  1912-.    B.,  IS, 


PROJECT. 

Act  Tuly  25,  1912,  au.  raising  and  strengthening 
levees  in  the  city  of  Cairo,  111.,  on  the  Ohio  and 
Mississippi  Es.,  and  in  the  Cairo  drainage  dis- 
trict, and  that  city  of  Cairo  should  expend  same 
amount  ($250,000),  13, 889. 


CC-4 


Ohio  Kiver.     (Levees  at  Mound  City,  111.) 


APPROPRIATIONS.    (Seep.  912.) 

ENGINEERS. 

Chief  o(  Engineers.    R.,  13, 890. 

In  charge.    Lt.  Col.  H.  Jervey,  1912-.    R.,  13, 
2296. 


PROJECT. 

Act  June  25,  1912,  au.  raising  and  strengthening 
levees  at  Mound  City,  111.,  on  condition  'fliat  city 
should  furnish  equal  amount  for  same  purpose 
($20,000),  18,  2295. 


CC-'? 


Paducah,  Ky. 


ENGINEERS. 

Chief  ot  Engineers.    B.,  85, 284;  87,  243. 


PHYSICAL  CHABACTBRISTICS. 

Washing  of  E.  banks,  85, 1830. 


In  charge.    Lt.  Col.  W.  E.  Merrill,  1884-87.      SURVEYS. 
R.,  86, 1830;  87, 1833.  Ex.  au.  act  July  6, 1884;  made  by  Lt.  Col.  Merrill 

Assistants:  (B.  unfav.),  85. 1830. 

Lt.  G.  W.  Goethals.    R.,  85, 1830. 
Lt.  L.  H.  Beach.    B.,S7, 1833. 


CC-17 


Shawneetown  Harbor,  Dl. 


ENGINEERS. 

Chief  of  Engineers.    R.,  86,  284. 

In  charge.    Lt.  Col.  W.  E.  Merrill.    B.,  85, 
1828. 

PHYSICAL  CHABACTEBISTICS. 

In  1884  the  object  desired  was  a  levee  to  protect 
the  town  against  flood,  85,  1828. 


SURVEY. 

Ex.  au.  act  July  5,  1884:  made  by  Col.  MerriU 
(R.  unfav.),  85, 1828. 
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CC-31 


Mount  Vernon  Harbor,  Ind. 


COMMERCE. 

Mainly  local,  73,  526. 

ENGINEEBS. 
Chief  of  Engineers.   R.,  73, 60. 

In  cliarge.    Mai.  Wm.  E.  Merrill,  1872-73. 
73, 623. 


B., 


PHYSICAL,  CHARACTERISTICS. 

Gradual  formation  of  a  bar  and  towhead  in  tlie 
R.,  73,  62'4. 


PLANS. 

By  Maj.  Merrill:  (1)  Dr.  chan.  200'  w.  through 
the  bar;  est.,  $9,000,  trusting  to  the  scouring  action 
of  the  induced  currents  to  widen  the  artificial  chan. 
and  remove  the  bar;  (2)  dr.  away  the  towhead  to 
3'  below  1.  w.;  est.,  J22,600;  (3)  increasing  the 
velocity  of  the  E.  current,  directing  it  upon  the 
towhead  toVear  it  away,  with  brush  and  st.  dikes 
3,200'  1.  and  14'  above  1.  w.;  est.,  $23,650.  Dis- 
cussion of  relative  merits  of  the  various  plans,  73, 
525. 

STTRVETS. 

Ex.  by  Maj.  Merrill,  1872. 


R.,  73,  623. 


CC-33  Ohio  River.     (Constructing  Loclc  and  Dam  No.  48.) 


APPROPRIATIONS.    (See  p.  912.) 

CONTRACTS. 

1911.    Ohio  Eiver  Cont.  Co.,  building  Lock  and 
Dam  No.  48,  $1,361,900.03, 1»,  2428. 

ENGINEERS. 

Chlel  ol  Engineers. 

938. 


Bq  10,  726;  11,  782;  IS, 


In  cbarge: 

Capt.  Lytle  Brown,  1911.    B.,  11, 2231. 

Lt.  Col.  H.  Jervey,  1912-.    B.,  18, 2427. 


OPERATIONS. 

1910-11.  SuT.,  borings,  preparation  of  draw- 
ings, negotiations  for  purchasing  land,  etc.,  in 
progress,  11,2231. 

1911-12.  Materials  assembled  and  quarters 
being  built;  beginning  constr.  of  lock  conerdam, 
18,2428. 

PROJECT. 

Act  June  25,  1910,  au.  purchase  of  site  and  be- 
ginning constr.  of  lock  and  dam  near  Henderson, 
Ky.;  est.,  $1,840,000,'  10, 726;  11, 782. 

Maps.' 


CC-34(a) 


Ohio  River  near  EvansVille,  Ind. 


ENGINEERS. 

Chief  of  Engineers.    B.,  88, 218;  91, 294. 


In  charge.    Lt.  Col.  W.  E.  Merrill,  1887-91. 
E.,  88, 1715,  1716;  91,  2382,  2383. 


Assistants: 

Lt.  L.  Beach.    R.,  88, 1715. 

1.  N.  Caldwell.    B.,  88, 1718;  91, 2385. 


PHYSICAL  CHAEACTERISTICS. 

Description  of,  88, 1716. 

A  possibility  of  the  R.  cutting  through  a  neck  of 
land  about  6  m.  above  the  city,  1892,  leaving  the 
city  inland.  A  lack  of  uavigable  depth  in  front  oi 
the  public  landing  in  the  same  year,  93,  2521;  96, 
2388.  Extreme  low  and  high  tides  during  1897-98, 
98,  2944. 


PLANS. 

By  Lt.  Col.  Merrill,  1887,  purchase  of  land,  tree 
planting,  and  erection  of  wire  fencing  to  serve  as  a 
barrier  to  catch  drift  and  sediment,  reducing  the 
velocity  of  the  overflow;  est.,  $49,000,  88, 1717;  91, 
2384. 

PROJECTS. 

Evansvflle.Ind.:  Lt.Col.  Stickney  est.,  1892,  $300 
for  sur.,  93,  2523;    Act  1864  allotted  $25,000  to 

Erevent  threatened  cut-ofl  near  this  place,  95, 2329. 
<t.  Col.  Stickney,  1895,  est.  $39,592.25  to  imp.  R. 
in  this  vicinity,  9S,  2388. 

By  Maj.  Heuer,  1896,  for  6  dikes,  with  I.  of  from 
180'  to  500'  and  bank  revet,  at  some  11  places,  1  to 
6  m.  above  the  town,  grading  of  the  bank  to  be  done 
where  necessary,  97, 2328.    Modification,  98, 2044, 

SURVEYS. 

Au.  act  Aug.  5,  1886,  to  determine  means  for 
preventing  change  of  E.  chan.  in  front  of  city; 
made,  1887,  by  Lt.  Col.  Merrill,  87,  244;  88, 1716; 
91, 2383. 


CC-37 


Owensboro  Harbor,  Ky. 


ENGINEERS. 

Chief  of  Engineers.    B.,  85,  284;  89,  264;  91, 
294,  2380. 

In    charge.     Lt.  Col.  W.  E.  Merrill,  1884-91. 
B.,  85, 1831;  89,  1903;  91,  2380. 

Assistant.    G.  W.  Goethals.    R.,  86, 1831. 


SURVEYS. 

Ex.  au.  act  July  5, 1884;  made  by  Lt.  Col.  Merrill 
(R.unfav.),  86,1831. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Lt. 
Col.  Merrill,  89, 1903. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Lt. 
Col.  Merrill  (B.  unfav.)  91, 2380 


1  H.  D.  492,  60th,  1st. 


[See  pp.  14-22  fori 
Lezplanations,  etc.  J 


BIVEK  AND  HAEBOB  WORKS. 
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See  p.  907. 


OHIO  KIVER. 


See  special  index,  p.  909. 


CC-31    Ohio  River.     (Constructing  Loci;  and  Dam  No.  43.) 


APPBOPBIATIONS.    (Seep.  912.) 

ENGINEERS. 
Clilet  ol  Engineers.   B.,  13, 937. 

In  cbaree: 

Maj.  Lytle  Brown,  18, 929. 
U.  Col.  H.  Jervey,  18, 929. 


PBOJECT. 

Act  June  25, 1912,  au.  oonstr.  look  and  dam  near 
New  Amsterdam,  Ind.;  est.,  $1,480,000,1  IS,  937. 


CC-36    New  Albany  Harbor,  Ind.  (and  river  and  shores  adja- 
cent). 


ENGINEEBS. 
Cliief  of  Engineers.    B.,  8S,  284. 

In  cbarge.    Lt.  Col.  W.  E.  Merrill,  1884.    E., 
85, 1829. 

Assistant.    Lt.  Q.  W.  Goetbals.    B.,  85, 1829. 


STJBVET. 

Ex.  au.  act  July  5, 1884;  made,  1884,  by  Lt.  Col. 
Merrill  (B.  unlav.),  85, 1829. 


CC-39(a)  Ohio  River  FaUs— (1)  Louisville  and  Portland  Canal, 
and  (3)  Indiana  Chute.^ 


APFBOPBIATIONS.    (See  p.  912.) 

COMMEBCE. 

Important,  68, 63^,  638;  69,48,279;  70,385;  71, 
461;  73,  537,  539. 

Dimensions  of  largest  vessels  on  the  Ohio,  66, 
iv,  265;  68, 637. 

Dimensions  of  canal  and  locks  to  meet  require- 
ments ol  C,  68, 629,  637. 

"Present  canal"  (see  Private  and  corporate  work) 
a  severe  tax  on  C,  69, 48, 279;  73,  537. 

Canal  as  modified  and  enlarged  by  U.  S.  nearly 
ready  for  passage  of  boats  when  miter  sills  gave 
way,  Nov.  23, 1871,  78,  444. 

Eepair  of,  and  passage  of  largest  boats,  Peb.  26, 
1872,  78,  444;  73,  529,  537. 

Proposition  of  Congress,  1872,  to  assume  charge 
of  work  and  fix  tolls  at  25$  t.,  73,  527;  considered 
onerous,  and  that  a  toll  of  5i  t.  sufficient,  73,  627, 
629,  537. 

Transfer  5f  canal  to  U.  S.,  June  11, 1874  (see  Legis- 
lation; and  Private  and  corporate  work),  75,  778. 

Rules  proposed  for  passage  of  boats,  75,  784;  76, 
756,  765. 

Necessity  of,  75,  775,  776,  784;  76,  760;  77,  607, 
614,  619. 

Tolls,  amount  of,  collected  by  canal  company, 
1831  to  1873.  $5,157,247,  73,  536. 

Bate  of,  73, 538. 

An  onerous  tax  on  C,  69, 48, 279;  73,  537. 

New  rate  of  tolls  fixed  on  transfer  of  canal  to  U.  S ., 
75,  775,  778;  76,  761;  77,  612,  613,  616,  619,  640. 

Eecom.  reduction  to  6$  t.  on  returning  empty 
barges,  76, 756;  77, 616. 

Amount  ol  tolls  received.  (See  Financial  state- 
ments.) 

Statement  of  vessels  passing  canal.  (See  each 
an.  report.) 

Statistics,  68,  533;  71,  416.  (See  Commerce, 
Ohio  Biver.) 

Tolls  abolished  alter  July  1, 1880,  80, 191. 


Statement  of  C.  passing  Falls  by  canal  and  by 
E.,  1880  to  1887,  87, 1852. 

Dry-dock  facilities  on  Ohio  B.,  87, 1896-1901. 

Large  and  Important;  chiefly  coal.  Decrease  of 
shipments  in  1893  probably  due  to  ice  and  1.  w., 
93,  2545,  2546;  94,  1930. 

Indiana  Chute:  Important;  coal  traffic  largest, 
93, 2551 ;  96, 2225.  Coal  tows,  if  the  stage  of  water 
is  less  than  10',  must  be  broken  up  and  passed 
through  the  canal,  a  tedious  and  expensive  opera- 
tion. A  coal-boat  stage  usually  brings  many  tows 
together,  and  it  often  happens  that  before  all  have 
passed  the  canal,  the  water  falls  to  a  point  which 
prevents  their  further  progress  until  another  rise 
occurs.  When  Indiana  Chute  is  navigable  for 
descending  tows  on  an  8'  stage,  all  delays  ol  coal 
tows  will  be  avoided,  96,  2225. 

1899  to  1903,  about  4,035,000  t.  and  1,563,650 
passengers,  04, 2705. 

Imp.  believed  to  have  had  considerable  in- 
fluence in  reducing  transportation  charges  and 
regulating  rates,  06,  548. 

CONTRACTS.' 

1869.  D.  C.  Hill,  timber  for  upper  dam,  69, 
277. 

Lewis,  Oliver  &  Phillips,  iron  for  upper  dam. 
69, 277. 

Shipley  &  Loyal,  labor  in  constr.  of  upper  dam, 
69,  277;  delay  ol  contractors,  and  requirement  of 
funds  on  other  work  cause  unfilled  contract  to  be 
concluded,  71, 468. 

M.  P.  Wood,  for  r.  excavation  inside  of  the  apron 
dam  (entrance),  70,  389;  after  unsuccessful  efforts 
to  do  the  work,  contract  abrogated,  71, 453. 

1870.  H.  T.  Cook,  completing  new  locks,  and 
branch  into  canal,  70,  389;  71,  467;  completed, 
78, 443. 

Deveraux  &  Son,  enlarging  section.  No.  1,  70, 
389;  completed,  71,  467. 


>H.D.  492,  60th,  1st. 

2  Ohio  B.  at  the  Falls:  Sur.— R.  Feb.  3,  1844;  est.,  $526,695  and  $351,777.  Ex.— R.  (tav.)  May  6,  1845. 
Ohio  B.,  Louisville  and  Portland  Canal:  Sur.— R.,  Feb.  3, 1844,  est.,  $1,266,438;  Feb.  14, 1853,  est.,  $2,500,000. 
rH.  Doc.  482,  65th,  2d.) 

"Methodolpartialapp.  increasing  est.  cost  ol  work.  74,568;  75,774;  76,749;  77,607. 
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MoGlinoey  &  Co.,  enlarging  section  No.  2,  70, 
389;  extension  of  time  given,  71,  467;  completed. 

Black  &  Co.,  enlarging  sections  Nos.  3  and  4, 
70,  389;  extension  ol  time  given,  71,  457;  com- 
pleted, 78, 443. 

1871.  Sheehan  &  Loler,  constr.  of  retaining 
walls,  and  grading  canal  slopes,  78,  444,  448;  com- 
pleted, 74,  567. 

Byrne  &  McKenzie,  constr.  of  retaining  walls  of 
section  No.  1,  71,  467;  completed,  78,  443. 

J.  C.  Dennis,  constr.  of  retaining  walls  of  section 
No.  2,  71, 467;  completed,  78,  443. 

Boyle  &  Hoaoh,  constr.  of  retaining  walls  of  sec- 
tions Nos.  3,  4,  and  5,  71,  467;  completed,  78,  443; 
also  constr.  of  guide  walls,  and  r.  excavation  below 
new  looks,  71,  467;  73, 527;  completed,  74, 567. 

M.  Gleason,  earth  and  r.  excavation  in  new 
branch,  71, 467;  completed,  78, 443. 

M.  S.  Lord,  movmg  outer  protection  wall  at 
railroad  br.,  71,  467;  73,  627:  completed,  74,  567. 

Terrell  &  Clark,  constr.  of  lower  dam,  71,  467; 
completed,  73,  527. 

1873.  Since  Nov.  all  work  done  with  hired 
labor,  75,  772. 

1884.  Salem  Stone  &  Lime  Co.,  look-sUl  St., 
84, 1693. 

Burnet  &  Co.,  iron  dr.  hull,  85, 1803. 

1885.  I.  Malloy  and  G.  W.  Lewis,  earth  and  r. 
excavation,  86, 1811, 1812;  86, 1669. 

Gleason  &  Gosnell,  r.  excavation,  85^  c.  y.,  86, 
1571. 

1886.  M.  A.  Sweeney  &  Bros.,  towboat,  86, 
1577.  A.  H.  Dugan,  coal,  12,238;  M.  A.  Sweeney 
&  Bro.,  towboat  machinery,  87, 1847. 

1887.  Gleason  &  Gosnell,  earth  excavation, 
nit  c.  y.;  r.  removal,  S1.06  c.  y.,  87, 1840. 

Salem  Stone  &  Lime  Co.,  masonry,  $10.43  c.  y., 
87, 1840. 
A.  H.  Dugan,  coal,  J3,301,  87, 1847. 

1888.  P.  H.  Sweeney,  st.  revet.;  face  St.,  $2.22 
c.  y.;  gravel  backing,  74Jit  c.  y.;  building  revet., 
39J0  c.  y.,  88, 1733. 

A.  H.  Dugan,  coal,  $4,622,  88, 1731, 1732. 

1889.  A.  H.  Dugan,  coal,  $4,318.50,  89,  1923, 
1924. 

1890.  A.  H.  Dugan,  coal,  $4,316.60,  90, 2224. 

1891.  Salem  Stone  &  Lime  Co.,  St.,  $7:40  and 
$8  c.  y.,  91,  2390. 

A.  H.  Dugan,  coal,  $4,376,  91, 2398. 

1893.    A.  H.  Dugan,  coal,  $6,086,  93,  2028. 

1899.  C.  Hegewald  Co.,  steel,  iron,  and  wood- 
work of  movable  dam,  $8,915.71,  99, 2648. 

1905.  The  Braokett  Bridge  Co.,  steel  and  iron 
work  for  new  Boul6  dam  (unit  prices  given),  06, 
1668. 

1907.  Chas.  Hegewald  Co.,  trestles  for  BouW 
dam  (prices  listed);  Grainger  &  Co.,  steel  and  iron 
parts  for  Chamoine  dam  (unit  prices  given),  07, 
1799. 

1911.  The  Ohio  R.  Contract  Co.,  constr.  Lock 
and  Dam  No.  41,  $1,016,809.50  (unit  prices  given), 
13, 2*16. 

DOCtJMENTS.    (Not  printed  in  reports.) 

Misc.  H.  Doc.  83,  40th  Cong.,  2d  sess.  (History  of 
State  and  Federal  legislation  relative  to  Louisville 
and  Portland  Canal),  73,  530,  540. 

ENCROACHMENTS. 

Relating  to  discharge  of  sewage  of  city  of  Louis- 
ville Into  the  canal,  87, 1852-1863. 

ENGINEERS. 

Chief  of  Engineers.    R.,  67,  38;  68,  56;  69, 

47,  277;  70,  63;  71,  61;  73,  68;  73,  60;  74,  68;  76, 
73;  76,  87;  77,  92;  78, 106,  782;  79, 143,  1289;  80, 
191,  1728;  81,  268;  83,  252,  253;  83,  261,  263;  84 
261,  262;  85,  281,  282;  86,  276,  277;  87,  244-249, 
1854;  88,  218,  219;  89,  264-256;  90,  229,  230;  91, 
295,  296;  93,  283,  284;  93,  320  321;  94,  293,  296; 
96,  328,  329;  96,  284,  286;  97,  364;  98,  347;  99, 


440;  00,  603;  01,  496,  506;  08,  421;  03,  462;  04, 
484,  602;  06,  493;  06,  644;  07,  670;  08,  612;  09, 
644;  10,719;  11,  776;  13,929. 

Boards: 

Convened,  1871,  to  ex.  new  looks  (Louisville  and 
Portland  Canal)  and  report  cause  of  faitae  of  miter 
sills  (Nov.  23, 1871),  and  plan  for  repair  or  modifica- 
tion. Considers  that  buoyant  eliect  of  gate  (in 
excess  of  weight),  added  to  pressiu-e  of  gate  against 
miter  sill,  caused  a  lifting  of  voussoirs,  permitting 
water  to  pass  under.  Board  consider  plan  of  repair 
adopted  by  Maj.  Weitzel  as  sufficient  when  aMed 
to  recom.  that  each  voussoir  be  bolted  to  those 
below,  73,  460.  (Col.  Barnard,  Lt.  Col.  Poster, 
and  Maj.  Poe.) 

Convened  at  Louisville,  Ky.,  Jan.  28,  1890,  by 
S.  O.  No.  68,  to  ex.  and  report  upon  revised  proj. 
lor  imp.  of  Indiana  Chute  and  Falls  of  the  Ohio  at 
the  head  of  the  Louisville  and  Portland  Canal. 
R.,  90,  2217.  (Lt.  Col.  Merrill  and  Majs.  Stickney 
and  Mackenzie.) 

Constituted  by  S.  O.  No.  13,  Mar.  11,  1899,  con- 
vened Mar.  30,  1899,  Louisville,  Ky.,  to  consider 
and  report  on  revision  of  proj.  for  imp.  of  the  Falls. 
R.  (maps),  99,  2662.  (Lt.  Col.  A.  Stickney,  Maj. 
Bixby,  and  Capt.  Zinn.) 

Constituted  by  S.  O.  No.  41,  Oct.  29,  1901,  to 
consider  and  report  upon  subject  of  imp.  of  Falls 
of  Ohio  R.  at  Indiana  Chute.  (See  Projects.) 
(Col.  Amos  Stickney,  Lt.  Col.  T.  H.  Handbury, 
Capt.  W.  L.  Sibert.)    R.,  08, 1970. 

Ex.  head  of  Falls.    R.,  04,  2708,  2710. 

In  cbarge: 

Maj.  6.  Weitzel,  1867-82,  67,  38.  R.,  68,  523, 
628;  69,  273;  70,  382;  71,  467;  78,  442,  452;  73, 
526,  529;  74,  566;  76,  772;  76,  747;  77,  605,  607, 
612;  78,  783;  79,  1283,  1284,  1290;  (Lt.  Col.)  80, 
1723, 1724, 1727, 1729;  81, 1899,  -1904;  83, 1877, 1880, 
1903. 

Capt.  A.  Mackenzie,  in  temporary  charge,  78, 
106,  769.    R.,  78,  769.  ' 

Maj.  F.  U.  Farquhar,  1882.    83,  260. 

Lt.  Col.  W.  E.  Merrill,  1882-86.  R.,  83,  1527, 
1533,  1539;  84, 1681, 1692, 1699;  86,  1803,  1811. 

Maj.  A.  Stickney,  1886-90.  R.,  86,  1569,  1572, 
1574;  87,  1838, 1842,  1843, 1855,  1890;  88, 1723,  1727, 
1728;  89,  1913,  1917,  1920. 

Capt.  E.  Maguire,  1890-91.  R.,  90,  2211,  2215, 
2221  '       »         »         I 

Lt.  Col.  G.  J.  Lydeoker,  1891-93.  R.,  91,  2387, 
2393,  2394;  93,  2015,  2020,  2024;  93,  2643,  2549. 

Capt.  J.  G.  Warren,  1894-9S.  B.,  94, 1929,  1933; 
96,  2427,  2431;  96,  2221,  2224;  97,  2411;  98, 1961. 

Capt.  G.  A.  Zinn,  1899-1901.  R.,  99,  2546;  00, 
3463;  01,2817. 

Capt.  W.  L.  Sibert,  1901-02.  R.,  01,  2783;  08. 
1964. 

Maj.  E.  H.  Ruffner,  1902  and  1904.  R.,  03, 1961; 
04, 2712. 

Maj.  G.  McC.  Derby,  1903.  R.,  03,  1763;  04, 
2703. 

Lt.  H.  Burgess,  1904-08.  R.,  04,  2662,  2710; 
(Capt.)  05, 1929;  06, 1666;  07, 1795;  08, 1865. 

Lt.  Col.  J.  G.  Warren,  1909.    B.,  09, 1867. 

Capt.  Lytle  Brown,  1910-11.  R.,  10,  2013;  11, 
2216. 

Lt.  Col.  H.  Jervey,  1912-.    R.,  13, 2411. 

Assistants: 

G.  R.  Eichbaum.    R.,  68,  539. 

Capt.  M.  B.  Adams,  73,  60;  74,  67.    B.,  74, 566. 

Capt.  A.  Mackenzie,  76,  778.  R.,  75,  772,  774, 
784;  76, 747,  761,  767;  77, 605,  610;  79,  769. 

P.  J.  Schopp,  75,  778.  R.,  81,  1902,  1905;  88, 
1879, 1903;  83, 1537;  84, 1694;  86, 1805, 1813. 

S.  E.  Pahner,  75, 778. 

Capt.  A.  N.  Lee.  R.,  78,  769,  773,  786;  79, 1284, 
1285,1293. 

T.  H.  Taylor.    R.,  86,  1578;  87,  1847;  88, 1733. 

G.  W.  Shaw.  R.,  86,  1571;  87,  1840;  88,  1727; 
89,  1915,  1918;  90,  2212,  2216;  91,  2391;  93,  2020, 
2022;  93,  2547,  2552;  98,  1965;  99,  2651;  00,  3479; 
01, 2789;  08, 1963;  05, 1933. 


rSeepp.  14-22  fori 
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C.  L.  Comwell.    R.,  86, 1S73;  87, 1862. 

J.  P.  Claybrook.    R.,  87, 1842;  88, 1726. 

R.  R.  Jones.  R.,  89,  1916,  1924;  90,  2213,  2225; 
91,  2391,  2399;  99,  2018,  2028. 

Lt.  H.  M.  Chittenden.    R.,  94, 1931. 

J.  H.  Casey.  R.,  98,  19S4;  99,  2549;  00,  3467; 
01, 2785;  OS,  1934. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Weitzel,  1868  (see  Projects),  canal  on 
Indiana  side  oC  Falls,  $3,470,000,  68,  67,  530,  536, 
537,  648,  together  with  an  extension  and  enlarge- 
ment of  Louisville  and  Portland  Canal,  S933,600, 
68,  67,  531,  535,  536,  537,  548,  554;  also  constr.  of 
2  dams,  one  at  crest  and  other  below  Falls,  $225,000. 
Aggregate  cost  of  proj.,  $4,628,600;  modified  by 
required  substitution  of  look  in  lower  dam  to 
$4,818,600,  68,  524.  If  canal  on  Indiana  side  be 
omitted,  est.  reduced  by  omission  of  $3,470,000, 
and  reduction  in  cost  of  dams  and  lock  of  $105,000 
to  $1,243,600,  68,  524;  69,  274;  78,  772;  79,  1283. 
Cost  exceeds  ests.;  cause  of,  74,  668;  76,  774;  76, 
749;  77,  607;  79,  1283.  Est.  cost  of  accessories  to 
mainten.  and  management  (for  1875-76),  $40,000, 
76,  784;  of  mainten.  and  superintendence  (for 
1876-77),  $60,087,  76,  764;  (for  1877-78)  $45,600,  77, 
617. 

FINANCIAI.  STATEMENTS. 

Liabilities:  Amount  to  be  assumed  by  U.  S.  in 
taking  control  of  canal,  73, 536.  Receipts  and  dis- 
bursements in  management  of  canal,  76,  776,  781, 
and  subsequent  an.  reports. 

LEGISLATION. 

Charter  granted  by  Kentucky  to  build  canal  and 
locks  at  Falls,  66,  iv,  264. 

History  of  State  and  Federal  legislation  relative 
to  Louisville  and  Portland  Canal. 

Misc.  H.  Boc.  83,  40th  Cong.,  2d  sess.,  73,  530, 
540. 

Action  of  Congress,  1872,  toward  freeing  canal 
from  incumbrance  and  reduction  of  tolls  (not  to 
exceed  6i^  t.)  to  an  amount  only  sufficient  to  pro- 
vide for  superintendence  and  repair,  73, 444. 

Opposition  of  canal  company  to  rates  of  toll  fixed 
by  u;  S.,  73, 445. 

Supreme  Court  of  U.  S.  granted  injujiction(Aug., 
1872)  against  canal  company  interfering  with  work 
done  by  U.  S.,  but  decided  that  canal  company 
alone  had  power  to  regulate  tolls,  73,  452;  73,  60, 
627,  630. 

Legislative-aotion  of  Kentucky,  1872,  au.  sur- 
render of  canal  to  XT.  S.uponcertamconditions,  7  3, 
534. 

Act  of  Congress  May  11, 1872,  providing  for  pay- 
ment of  bonds  of  canal  company  and  transfer  of 
all  property  to  U.  S.,  74, 68. 

Necessity  of  legislation  regulating  passage  of 
boats  through  canal,  75, 775,  776,  784;  76, 750;  77, 
607, 614,  619. 

Rules  proposed,  76, 784;  76,  756,  765. 

History  of  canal,  83, 1881-83. 

Laws  relating  to  the  Louisville  and  Portland 
Canal,  83, 1640;  87, 1857. 

Act  of  Congress  making  canal  tree  from  tolls  after 
July  1, 1880,  80, 1724. 

OPERATIONS.! 

1869-70.  Completion  of  apron  dam  at  head  of 
canal  and  one-third  of  upper  dam,  70,  382.  Acci- 
dent to  cofferdam  prevented  removal  of  r.  from 
entrance,  70, 383. 

1870-71.  Progress  on  widenmg  prism,  en- 
largement of  entrance,  and  work  on  new  locks, 
71,  457.  Contract  for  removal  of  r.  inside  apron 
dam  (entrance)  abrogated;  dam  across  R.  (upper) 
delayed,  and  contract  concluded,  71, 458. 

1871-73.  Upper  dam  half  completed  by  hired 
labor,    73,    67,    443.    Enlargement   to    entrance; 


widening  prism;  excavation  of  basin  and  new 
branch;  locks,  gates,  and  machinery;  r.  excavation 
at  outlet;  new  locks  and  lower  dams  from  Indi- 
ana side  to  Sand  Isld.  completed,  73,  57,  443, 
444.  Water  let  in  Nov.  23,  1871,  when  miter  sills 
Kive  way,  78,  67,  444.  (See  Board  of  Engineers.) 
Causeofaccident,  73, 462, 460.    Miter  sills  repaired, 

73,  57,  444,  462,  460.  Canal  opened  to  C.  Feb.  26, 
1872,  73,  444;  73,  629. 

1873-73.  After  Nov.,  1873,  all  work  done  by 
hired  labor,  76,  772.  Widening  section  No.  2, 
lower  dam;  guide  walls  completed,  73, 627. 

1873-74.  Rock  excavation  at  head  and  foot  of 
canal;  also  upper  dam  nearly  completed;  on  ac- 
count of  high  proposals  work  done  by  hired  labor, 

74,  68,  567.  Cost  of  r.  excavation,  $8.83  and  $9.32 
c.y.,  74,668. 

1874-76.  Repairs  and  extension  of  lower  dam, 
repairs  to  upper  dam,  r.  excavation  at  head  of 
canal;  cost,  $4.95  c.  y.,  76, 772. 

1876-76.  Limited  (by  h.  w.  and  accident  to 
cofferdam)  to  removal  of  600  c.  y.  r.  from  entrance, 
76, 748. 

1876-77.  No  work  done  on  account  of  h.  w., 
77, 92,  605. 

1877-78.  6,669  c.  y.  r.,  817  c.  y.  earth,  and  iron 
barge  removed  from  head  of  canal.  Cross  dam  at 
head  of  Falls  extended  128',  78, 106, 769,  782. 

1878-79.  Progress  on  movable  dam  at  head  of 
Falls,  79, 143, 1283, 1286, 1288. 

1879-80.  Process  on  imp.  of  Indiana  Chute, 
SO,  1723.  Operation  and  mainten.  of  canal,  80, 
1724,  1729;  60,934  c.  y.  excavated  from  canal,  80, 
1727. 

1880-81.  Progress  on  Indiana  Chute,  81, 1899, 
1902.  Operation  and  mainten.  of  canal,  81,  1904; 
66,598  c.  y.  dr.  from  canal,  81, 1909. 

1881-83.  Progress  on  Indiana  Chute,  83, 1877. 
Operation  and  mainten.  of  canal,  83,  1903,  1908; 
82,198  c.  y.  dr.  from  canal,  83, 1908. 

1883-83.  Progress  on  Indiana  Chute,  83, 1527. 
Operation  and  mainten.  of  canal;  111,916  c.  y.  dr. 
from  canal,  83, 1533, 1537. 

1883-84.  Progress  on  Indiana  Chute,  84, 1681. 
Operation  and  mainten.  of  canal;  100,760  c.  y.  dr. 
from  canal,  84, 1692, 1694. 

1884-86.    Operation  and  mainten.  of  canal, 

86,  1803;  79,975  o.  y.  dr.  from  canal;  rebuilding 
middle  miter  sill;  pipes  tor  removal  of  debris  placed 
in  new  locks;  new  dr.  in  process  of  constr.  with 
repairs  to  old  dr.,  86, 1804, 1805;  817  c.  y.  earth  and 
2,363  c.  y.  r.  removed  in  enlargement  of  canal  en- 
trance, 86, 1811, 1813. 

1886-86.  On  canal  enlargement  121,406  e.  y. 
earth,  16,986  c.  y.  solid  r.,  4,484  o.  y.  loose  r.,  and 
15,226  c.  y.  dry  wall  removed,  86,  1671;  451  c.  v. 
r.  removed  from  Indiana  Chute,  and  repairs  made 
to  cross  dam,  86,  1572,  1673.  Operation  and 
mainten.  of  canal,  86,  1674,  1678;  102,312  c.  v.  dr. 
from  canal;  completion  of  dx.  hull;  repair  of  locks, 
86, 1674, 1678. 

1886-87.  On  canal  enlargement,  29,143  o.  y. 
earth,  40,666  c.  y.  solid  r.,  8,963  c.  y.  loose  r.,  and 
5,785  c.  j.  dry  wall  removed;  630  c.  y.  masonry 
laid,  87,  1838,  1841.  On  enlargement  of  canal 
basin,  66,246  o.  y  earth  and  341  c.  y.  r.  removed, 
87, 1838, 1842.    Repairs  to  dams  at  Indiana  Chute, 

87,  1842.  Operation  and  mainten.  of  canal,  87, 
1843, 1847;  106,720  c.  y .  dr.  from  canal,  87, 1849. 

1887-88.  49,883  c.  v.  solid  r.,  196  c.  y.  loose  r., 
1,908  0.  y.  dry  wall,  and  9,186  c.  y.  earth  excavated 
in  enlargement  of  upper  portion  of  Louisville  and 
Portland  Canal;  4,928  c.  y.  masonry  laid  in  new 
canal  wall;  42,649  e.  y.  earth  and  3,234  c.  y.  r.  ex- 
cavated trom  basin  at  head  of  locks;  constr.  and 
repair  of  plant,  88, 1726.  Removal  of  r.  reef  and 
repairs  to  cross  dam  and  guiding  dike  at  Indiana 


*  History  of  early  operations,  78,  776. 
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Chute,  88, 1728.  Operation  and  care  of  canal,  88, 
1728, 1733.    104,195  0.  y.  dr  from  canal,  88, 1735. 

1888-89.  2,499  c.  y.  earth  and  2,491  c.  y.  r. 
excavated  in  canal  enlargement;  purchase  and 
constr.  ol  plant,  89,  1916;  7,682  c.  y.  earth  exca- 
vated in  enlargement  ol  canal  basin,  89,  1917. 
Operation  and  care  of  canal,  89, 1920.  82,000  c.  y. 
dr.  from  canal,  89, 1926. 

1889-90.  12,998  c.  y.  r.  excavated  in  canal 
enlargement,  90,  2213;  13,356  c.  y.  earth  and  10,805 
c.  y.  r.  excavated  in  enlargement  ol  canal  basin, 
1,585  c.  y.  St.  removed  from  old  wall,  and  108  c.  y. 
concrete  and  1,331  c.  y.  st.  placed  in  new  wall,  90, 
2214, 2215.  Operation  and  careof  canal,  90,  2221. 
101,5400.  y.  dr.  from  canal,  90, 2227. 

1890-91.  3,784  c.  y.  earth  and  171  c.  y.  r.  ex- 
cavated in  enlargement  of  canal  basin  above  the 
looks,  and  469  c.  y.  masonry  built,  91,  2388;  8,072 
c.  y.  r.  removed  in  enlargement  of  upper  portion 
of  cankl,  91,  2389.  Operation  and  care  of  Louis- 
ville and  Portland  Canal,  91,  2394.  100,585  c.  y. 
dr.  from  canal,  91, 2398. 

1891-92.  15,299  c.  y.  earth  and  42,856  c.  y.  r. 
excavated  in  enlargement  at  head  of  canal,  92, 
2016;  11,760  c.  y.  earth  and  3,364  o.  y.  r.  excavated 
in  canal  enlargement  above  the  locks,  and  3,704 
c.  y.  masonry  placed  in  new  wall;  1,570  e.  y.  r. 
removed  from  old  canal  wall,  92,  2017.  Old  Rid- 
ing dike  at  Indiana  Chute  raised  and  repaired; 
cross  dam  repaired  and  rebuilt  above  water  line; 
1,474  c.  y.  r.  removed,  92,  2021.  Operation  and 
care  of  Louisville  and  Portland  Canal,  92,  2024. 
86,825  c.  y.  dr.  from  canal,  92,  2024. 

1892-93.  13,362  c.  y.  r.  and  34,486  c.  y.  earth 
excavated  and  removed;  3,371  c.  y.  masonry  laid, 
in  enlargement  of  canal  (progress  map),  93, 2544. 

Indiana  Chute;  27,585  c.  y.  r.  excavated  and  re- 
moved, and  some  deposited  in  dikes  (progress 
map),  93, 2551. 

1893-94.  Enlargement  of  basbi  above  locks 
completed,  about  6,000  o.  y.  r.  and  mud  removed; 
guiding  dike  at  head  of  canal  repaired,  94,  1930- 
1932. 

Indiana  Chute:  Cross  dam  at  laOs  crest  repaired, 
94, 1934. 

1894-95.  7;467  c.  y.  St.  removed  from  old  n. 
wall  and  transf.  to  s.  bank  of  canal;  1,032  c.  y. 
masonry  placed  in  new  wall;  temporary  dam, 
requiring  202,349'  b.  m.  lumber  and  5,600  c.  y.  St. 
fillmg  built;  43,724  c.  y.  earth  excavated  and  re- 
moved; 5,192  c.  y.  solid  r.  blasted;  guide  dike  re- 
paired, requiring  10,000'  Iiunber  b.  m.;  storehouse 
built  (progress  map),  96, 2429. 

Indiana  Chute:  1,736  c.  y.  r.  excavated  and  most 
of  it  removed  from  chan.  above  BR.  br.;  cross  dam 
repaired,  using  63,000  c.  f.  b.  m.  lumber;  and  mov- 
able dam  repaired  (progress  map),  95, 2431, 2432. 

1895-97.    No  operation.    No  funds. 

1897-98.  Betaining  wall  at  the  w.  end  of  en- 
largement at  the  head  of  canal  completed;  drilling, 
blasting,  and  removal  of  material  continued  s.  of 
the  new  n.  wall;  guiding  dike  and  cross  dam  re- 
paired bet.  Middle  and  Indiana  Chutes;  water 
diverted  from  Indiana  Chute,  and  exposed  r. 
drilled  and  blasted;  st.  dike  w.  of  Willow  Pt. 
under  constr.  (progress  maps,  plans,  photographs 
of  compressor  boat,  and  photographs  of  exposed 
bed  of  Indiana  Chute),  98, 1952. 

1898-99.  103,833  c.  y.  earth  and  mud,  and 
19,110  c.  y.  r.  removed  from  the  head  of  the  canal, 
imsuccessful  attempt  made  to  close  opening  in 
cross  dam  at  Indiana  Chute;  st.  dike  at  WUlow 
Ft.  completed;  area  to  be  excavated,  drilled, 
graded,  and  partly  blasted;  dike  increased  at 
Wave  Book;  blasting  and  drilling  In  progress,  99, 
2546. 

1899-00.  At  head  of  canal  concrete  and  Boul^ 
dams  completed;  earth  and  r.  excavation  on  old 
section  3  practically  completed;  almost  all  of  guide 
dike  and  cross  dam  removed;  drilling;  in  Indiana 
Chute  excavation  carried  on;  16,242  o.  y.  r.  removed, 
and  26,083  c.  y.  r.  excavated  from  Wave  Bock  and 
placed  in  base  of  dike;  dike  almost  finished  to 
subgrade  (photographs),  00, 3464. 

1900-01.  Drilling  and  blasting,  and  dr.  r. 
ledge  e.  of  cross  dam,  under  cross  dam  and  strip  \r.. 


and  imder  guiding  dike;  constr.  new  hull  for  dr.; 
completion  of  chan.  excavation  above  EB.  br., 
at  Willow  Pt.;  repairs  to  Willow  Pt.  dike;  excava- 
tion at  Wave  Book;  and  part  of  Wave  Bock  Dike 
completed,  01, 2784. 

1901-02.  1,385.5  c.  y.  r.  removed  toward  en- 
largement of  Louisville  and  Portland  Canal.  In- 
diana Chute  work  consisted  in  completion  of  Wave 
Bock  Dike,  repair  Willow  Pt.  Dike,  placing  buoys 
on  Wave  Bock  Dike,  and  repairing  breaks  m 
Wave  Book  Dike,  02, 1962. 

1902-03.  24,167  c.  y.  disrupted  r.  removed  at 
head  of  canal,  repair  of  Wave  Bock  Dike,  new 
scows  delivered,  and  new  boiler  set  up  on  Scow 
No.  2,  03, 1764. 

1903-04.  17,571  c.  y.  r.  removed  e.  of  former 
cross  dam,  04, 2662. 

1904-05.  Eepairs  to  Wave  Rook  and  Willow 
Pt.  Dikes,  14,021  c.  y.  r.  excavated  for  enlargement, 
06, 1930. 

1906-06.  Bepairs  to  Wave  Book  Dike  dam- 
aged by  ice,  3,227.80  c.  y.  solid  r.  disrupted,  4,287 
c.  y.  disrupted  r.  dr.  from  B.  near  Palls;  making  of 
wickets  for  new  Boul€  dam,  sec.  No.  7  completed, 
06, 1666. 

1906-07.  Unlav.  weather  prevents  work,  07, 
1797. 

1907-08.  Work  on  new  sections  of  dam  under 
progress;  sees.  2  and  3  erected  in  place,  and  other 
misc.  work  done.  Conditions  of  water  seriously 
retarded  progress  at  head  of  Falls,  6,851.19  c.  y.  r. 
disrupted,  10,999.55  c.  y.  r.  removed,  08, 1866. 

1908-09.  Description  of  operations  on  Boul4 
dam,  sees.  5,  6,  7,  8,  9,  Chanoine  dam,  sec.  10,  con- 
crete dam,  sec.  11;  removal  of  disrupted  r.  from 
head  of  Falls,  09, 1857. 

1909-10.  Work  on  constr.  Boul^  dam,  sees. 
6, 7, 8,  and  9,  and  Chanoine  dam,  sec.  10,  in  progress; 
2,000  c.  y.,  p.  m.,  r.  and  3,290,  s.  m.,  mud  and  gravel 
removed  from  head  of  Falls,  10, 2013. 

1910-11.  Work  on  new  Boul6  dam  practieally 
completed;  barges  for  operating  dams  built,  bor^ 
ings  to  determine  foundation  for  new  lock  made, 
11, 2217. 

1911-12.  Bepairs  to  dam,  constr.  2  new 
maneuver  boats,  operations  on  building  new  lock 
commenced,  contractor  excavating  269,559  c.  y. 
common  material,  586  c.  y.  r.,  and  placed  38,599 
c.  y.  ai,  12,  2411. 

PHTSICAL  CHABACTEBISTICS. 

At  Falls,  66,  iv,  264. 

Distance  from  Pittsburgh  to  Falls,  615  m.;  from 
Falls  to  Cairo,  400  m.,  66,  iv,  264.— Corrected  by 
subsequent  surs.,  967  m.,  69,  52,  353. 

Amount  of  sediment  deposited  in  locks,  76, 759; 
77, 611. 

Description  of  Falls,  82, 1881. 

Analysis  of  water  in  Louisville  and  Portland 
Canal,  87, 1863.    (See  Encroachments.) 

Ice  and  1.  w.  hinder,  in  their  season,  navigation, 
93,  2545,  2546. 

Physical  data,  such  as  B.  discharge,  etc.,  02, 
1965. 

Depth  over  Wave  Book  and  Willow  Pt.,  8', 
04, 487. 

Development  of  water  power,  04, 2704. 

Lightning  explodes  dynamite,  sinking  scow,  04, 


PLANS.    (See  Estimates  and  Projects.) 
Description  of  various  routes  examined,  68, 541. 
System  of  suspending  lock  gates  defective;  aban- 
donment of  roUeis,  77, 618. 

By  Maj.  Weitzel,  1882,  conversion  of  1,300'  addi- 
tional dam  on  crest  of  the  Falls  into  movable  dams; 
enlargement  at  head  of  canal;  constr.  of  an  inde- 

gendent  coal  canal;  for  w.  present  canal;  for  gat«s 
I  canal  branch  above  new  locks;  for  new  lock 
parallel  to  present  locks;  for  new  dry  dock;  for 
enlarging  basin  at  head  of  locks;  est.,  $5,915,108, 
82, 1893-1902.  Beasons  for  modifications,  83, 1539. 
By  Maj.  Stickney,  1887,  enlargement  of  the  dry 
dook  at  LouisTille;  est.,  $310,416, 87, 1896-1900. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 
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See  p.  907. 


OHIO  BITES. 


See  special  index,  p.  909. 


PKIVATE     (STATE     AND     COKPOKATB) 
WOBK. 

I/OuisvUle  &  Portland  Canal  Co.,  oliartered  by 
Kentucky,  wltli  an.  to  build  loc;ks  and  a  canal  on 
Kentucky  side  of  Falls.  Canal  commenced  1825 
and  boats  passed  through  1828.  Locks  orig.  SO'  x 
184';  in  186S  2  new  locks  completed,  80'  x  390',  66, 
iv,  264. 

History  and  description  of,  68, 531;  69, 278;  70, 
385;  73,  631,  638;  78,  776;  83,  1881;  87,  1852. 
Misc.  H.  Doc.  83,  40th  Cong.,  2d  sess.,  73,  530,  640. 

Canal  Co.  claimed  that  the  app.  of  1872  ($300,000) 
was  u^on  condition  that  tolls  be  reduced  to  6t  t.; 
deny  nght  of  TJ.  S.  to  so  reduce,  and  oppose  applicar 
tion  of  app.,  7S,  44,5,  449;  injunction  granted  by 
Supreme  Court  against  Canal  Co.  interfering  with 
work,  78,  452;  73, 527,  530. 

Kentucky,  1872,  au.  transfer  of  canal  to  U.  S.,  73, 
534. 

Proposal  of  company  to  surrender,  73,  530,  534, 
539;  accepted  by  U.  S.  and  provision  made  by 
Congress  to  complete  transfer,  75,  777;  transfer 
made  June  11,  1874,  75,  778.  Eight  of  the  city  of 
Louisville  to  grant  use  of  canal  property  interferes 
with  management  of,  by  U;  S.,  76, 759,  765.  (See 
Legislation.) 

History  of  the  canal,  83, 1881-1893;  87, 1852. 

PEOJECTS.    (See  Estimates  and  Plans.) 

See  above. 

By  acts  of  Congress  of  May  13, 1826,  and  Mar.  2, 
1829,  U.  S.  became  the  owner  of  2,335  shares  of  the 
stock  of  the  company  at  a  cost  of  $233,600. 

Maj.  G.  Weitzel,  1868,  canal  and  locks  on  Indiana 
side,  canal  120'  w.;  6'  of  water  on  miter  sill;  locks 
100'  X  400',  68, 529;  lockage  24'  in  2  lifts;  1.  of  canal, 
2.7  m.,  68,  630,  together  with  extension  and  com- 

fletion  of  Louisville  and  Portland  Canal  (see 
'rivate  and  coiporate  work)  to  w.  of  90',  with  6' 
of  water  on  miter  sills;  locks  80'  x  336',  68,  531, 
together  with  masonry  dam  on  crest  of  rs.  in  front 
of  Louisville,  and  a  tmiber  dam  at  (foot  of  Falls) 
Falling  Run;  both  dams  to  be  provided  with 
proper  sluices,  68,  536.  Proj.  modified  by  sub- 
stitution of  crib  in  place  of  masonry  dam  (upper), 
also  look  in  lower  dam,  68,  523;  so  much  of  above 
proj.  as  the  constr.  of  upper  and  lower  dam,  with 
lock  at  latter,  and  extension  and  enlargement  of 
"present"  Louisville  and  Portland  Canal  approved, 
69,  48,  273;  development  of  proj.  requires  en- 
largement of  entrance  (upper)  to  canal,  with  ex- 
tension and  completion  of  apron  dam  (to  prevent 
boats  being  drawn  on  rocks),  with  removal  of  all 
r.  within  area  to  6',  69, 273;  necessity  of  protecting 
upper  dam  by  substitution  of  r.  on  the  apron  in 
place  of  sand  and  gravel,  70,  385;  location  of  lower 
dam  changed  to  head  of  Sand  Isld.,  71,  459;  neces- 
sity of  raisnig  outer  protection  wall  (next  to  R.), 
73,  446;  miter  sills  gave  way  upon  flllmg  of  the 
looks,  73,  452,  458,  460;  modified  constr.  of  (see 
Board  of  Engineers),  78,  468,  460. 

1868  to  1875,  $1,463,300  app.  for  the  imp.  of  Falls 
of  the  Ohio,  and  applied  to  the  enlargement  of  the 
canal  and  the  imp.  of  Indiana  Chute. 

In  1874  the  U.  S.  assumed  control  of  the  canal, 
and  on  July  1,  1880,  in  accordance  with  the  act  ol 
May  18, 1880,  the  canal  made  free  from  tolls. 

Summarized  cost  of  the  works  stated  as  about 
14,800,000,  83, 1882-93. 

Modiflcation,  1875,  of  orig.  proj.,  1,  e.,  to  diminish 
opening  of  Indiana  Chute  (upper  dam)  to  600', 
and  increasing  by  400'  the  middle  chute,  75,  773; 
closing  middle  chute  and  400'  of  Indiana  Chute 
by  Chanoine  wickets,  76,  748;  77,  605.  (See 
Operations.)  History  and  description  of  the  work, 
78, 776.    Description  of  lock  details,  78, 780. 

Proj.  modified,  1883,  to  provide  for  enlargement 
ol  existing  canal  by  moving  its  n.  wall  to  n.  limit 
of  canal  property;  removing  "present"  guiding 


dike  and  cross  dam;  constr.  of  dam  along  e.  line  of 
Louisville  Cement  Co.'s  property,  thence  to  the  s. 
end  of  opening  for  Middle  Chute;  est.,  $1,335,363, 
83, 1539;  85, 1812. 

Indiana  Chute:  Object  of  this  work  was  to  render 
Chan,  over  the  Falls  navigable  for  coal  boats  at  all 
stages  when  they  could  reach  Louisville,  by  w. 
the  crooked  and  narrow  Chan,  by  r.  removal,  and 
facilitating  navigation  by  building  guiding  dikes. 
Amount  app.  lor  the  work  to  June  30, 1887,  $126,000; 
est.  cost  of  completion,  $130,000,  87, 1843. 

In  1890  BE.  recom.  excavation  of  the  reduced 
area  at  the  head  of  the  canal,  the  extension  of  the 
bear-trap  structures,  and  the  constr.  of  a  dam 
parallel  to  the  Kentucky  shore,  as  planned  by  Maj. 
Stickney;  also  continuation  of  excavations  in  In- 
diana Chute,  the  extension  of  the  guiding  dike  up- 
stream, and  the  elevation  of  the  crib  dike  on  n.  side 
of  Indiana  Chute;  est.  cost  of  completing'  enlarge- 
ment at  head  of  Louisville  and  Portland  Canal  as 
recom.  by  Board,  $710,230.40,  and  for  completion 
of  work  at  Indiana  Chute,  $138,610.97,  90,  2218- 
2220;  91,  2390,  2393. 

Est.  quantity  of  work  required  to  be  done  under 
existing  proj.,  and  table  showing  amount  accom- 
plished, 95,  2428;  96,  2222. 

By  Capt.  Warren,  1894-95,  applying  available 
funds  to  building  a  750'  1.  temporary  crib  dam  bet. 
guide  dike  and  new  wall,  to  allow  completed  part 
of  work  to  be  thrown  open  to  traffic;  and  to  misc. 
work,  95, 2428. 

Act  1896  consolidated  with  this  work  that  for  the 
imp.  of  Indiana  Chute,  96, 2223. 

In  1897,  after  water  had  been  diverted  from  In- 
diana Chute,  it  was  found  that  the  quantity  of  r. 
to  be  excavated  had  been  underestimated,  98, 
1952. 

BE.,  1899,  modified  extent  of  area  to  be  exca- 
vated, and  determined  definitely  the  character  of 
the  structures  to  be  erected  in  the  enlargement  of 
the  head  of  the  canal,  99, 2663. 

Board,  cons.  S.  O.  No.  41,  submits  report  upon 
additional  work  necessary  to  produce  an  8'  chan. 
Contemplates  forcing  into  Indiana  Chute  enough 
water  to  make  a  chan.  of  required  w.  and  d.,  to  be 
controlled  by  concrete  dikes  on  either  side  of  chute, 
and  by  submerged  dams,  if  latter  are  found  neces- 
sary; cost,  $466,180.  Approved  by  Chief  of  Engi- 
neeis,  Deo.  30,  1901,  03,  1970.  Capt.  Sibert  sub- 
mits est.  of  $646,185  for  this  work,  03, 1964. 

Act  Mar.  3,  1905,  au.  mainten.  and  alteration  of 
existing  dams,  and  for  removing  rs.  in  chan.  of  R. 
or  canal  near  Falls,  05, 1931. 

Act  Mar.  2,  1907,  au.  raising  dam  to  give  a  min. 
d.  of  9'  upstream  to  Madison,  Ind.,  and  min.  d. 
of  6'  on  lower  miter  sill  at  Lock  No.  1,  Kentucky 
R.;  also  removal  of  rs.  in  chan.,  07, 1796. 

Work  remaining  to  be  done  under  "present" 
approv.  proj.,  with  additions  thereto,  07, 1796. 

In  H.  D.  492,  60th,  1st,  Ohio  E.  Board  recom. 
omission  of  items  submitted  in  est.  of  $466,180 
(1901),  except  removing  old  dam  and  building  mov- 
able dam  at  head  of  Falls,  and  in  lieu  of  such 
omitted  items  submit  new  proposals,  est.  $1,760,000, 
as  follows:  (1)  To  w.  narrow  portion  of  canal  to 
170';  (2)  to  constr.  new  single-lift  concrete  look; 
(3)  to  create  a  pool  above  Falls,  elevation  at  412.004 
(9'  upper  canal  gauge);  (4)  to  remove  r.  necessary 
to  complete  w.  of  basin  at  head  of  canal;  (5)  to 
reconstr.  the  3  sections  of  Boulfi  dam  n.  of  head  of 
canal  with  crest  of  415.704,  instead  of  412.504,  09, 
647. 

In  order  that  Lock  and  Dam  No.  41  may  be  of 
same  dimensions  as  other  locks  and  dams  on  Ohio 
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B.,  Sec.  of  War,  by  au.  act  June  25, 1910,  modified 
existing  proj.  by  increasing  canal  prisms  from  170' 
to  200',  and  increasing  w.  of  new  look  from  85'  to 
110';  increased  cost  by  $431,500,1 11, 778. 

STJRVETS.       . 

For  ship  canal  around  Falls  began  July,  1867, 
68,  66,  628;  previous  sur.  (Capt.  Cram,  1844;  Col. 
Long,  1849)  not  to  supersede  required  sur.;  minute 
character  of  last  (1867),  68,. 628,  541,  652;  various 
routes  ex.,  68, 641. 

Showing  proposed  changes  at  head  of  canal,  83, 
1639;  85, 1812. 

Indiana  Chute,  86, 1672. 

Pre.  ex.  au.,  act  June  6,  1900,  with  view  to  de- 
sirability of  acquiring  Sand  Isld.,  and  probable 
cost.    B.  by  Capt.  Ziim,  June  20,  1900.    Probable 


cost  would  be  $25,000^  (aq.  not  desirable  nor  neces- 
sary), 01,  606,  2817. 

Pre.  ex.  au.  act  June  13,  1902,  at  head  of  Falls. 
R.  by  Maj.  Derby,  Sept.  22, 1903,  and  Lt.  Burgess, 
Dec.  1,  1903;  2  plans  presented  at  ests.  of  1298,000 
and  $219,000,3  04,  602,  2702.  BEBH.,  B.,  04, 
2708,  2710. 

Pre.  ex.  au.  act  June  13,  1902,  with  view  to  ac- 
quiring Sand  Isld.  B.  by  Maj.  BufEner,  July  26, 
19024  (unfav.),  04,  2712.  BEBH.  concurs  in 
recom.  of  DO.,  04, 2713. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 933. 

Maps.    (See  Operations,  1892-1900.) 
In  vicinity  of  Falls,  78,  780. 
03, 1976;  11,  2218. 


CC-39(b)     Louisville  and   Portland   Canal,    Operation   and' 

Care  of. 


APPBOPBIATIOXS.    (Seep.  912.) 

COMMEBCE. 

1895,  1,129,644  t.;  1900,  1,674,194  t.;  1907,  1,533,327 
t.,  07,  576;  1912,  1,243,050  t.,  18,  937. 

Diagram  showing  relation  of  freight,  cash  value, 
and  app.,  13,  2426. 

CONTBACTS. 

1893.  Louisville  Bridge  &  Iron  Co.,  erection  of 
2  new  drawbrs.,  1  new  fixed  span,  removal  of  old 
drawbr.,  and  reereotion  of  1  of  them,  $17,176,  94, 
1941.  C.  L.  Cornwell,  St.  revet,  and  masonry, 
S5  792  67  94  1942 

1894.'  A.'  H.  Dugan,  coal,  $4,918,  94,  1942. 
C.  L.  Cornwell,  6  lock  houses,  $9,664,  95, 2441. 

1896.  B.  C.  Arnold,  2  barges,  $1,180,  96,  2238. 
E.  J.  Howard,  new  towboat  hull,  $4,660,  96,  2239. 

1896.    C.  L.  Cornwell,  St.,  $12,272.32,  97,  2450. 

1901.  C.  F.  Fitch,  concrete  pavement  along- 
side lower  lock,  67(|!  c.  y.,  and  pavement  in  lock 
engine  houses,  470  c.  y.,  01,  2799.  John  Mitchell, 
for  all  material  and  setting  up  boilers,  tearing  out 
old  boilers  of  U.  S.  towboat  JIfdj.  Mickemie,t2,SlS, 
01,  2797. 

1903.  C.  L.  Cornwell,  500  c.  y.  sandst.,  $6.70 
c.  v.,  03,  1982.  Jacob  Bornstein,  1  gray  pressed- 
briok  power  house,  $8,036,  and  1  brick  warehouse, 
$7,210,  03,  1983.  Chas.  Hegewald  Co.,  2  new 
boilers,  1660  and  1630,  03, 1771. 

1903.  Jacob  Bornstein,  blacksmith  shop, 
$8,629,  04,  2670. 

1907.  American  Bridge  Co.,  2  steel  barges, 
$7,060  each,  08, 1872. 

1910.  Jacob  Bornstein,  comb^ed  stable  and 
storehouse,  $7,018.35,  11, 2224. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  322;  94,  295;  95, 
330;  98,  286;  97,  366;  98,  349;  99,  442;  00,  506; 
01,  499;  03,  424;  03,  455;  04,  489;  05,  498;  06, 
548;  07,  576;  08,  617;  09,  649;  10,  724;  11,  780; 
13, 935. 

In  chaige: 

Lt.  Col.  G.  J.  Lydecker,  1891-93.    B.,  93,  2654. 

Capt.  J.  G.  Warren,  1894-99.  R.,  94,  1935;  95, 
2434;  96,  2226;  97,  2444;  98,  1957. 

Capt.  G.  A.  Zinn,  1899-1900.  B.,  99,  2565;  00, 
3482. 

Capt.  W.  L.  Sibert,  1901.    E.,  01, 2791. 

Mai.  E.  H.  BufEner,  1902.    E.,  03, 1976. 

Maj.  G.  MoC.  Derby,  1903.    B.,  03, 1765. 

Capt.  H.  Burgess,  1904-08.  B.,  04,  2664;  05, 
1936;  06, 1668;  07, 1800;  08, 1869. 

Lt.  Col.  J.  G.  Warren,  1909.    R.,  09, 1871. 

Capt.  Lytle  Brown,  1910-11.  B.,  10,  2020;  11, 
2219. 

Lt.  Col.  H.  Jervey,  1912-.   B.,  13, 2416. 


Assistants: 

Lt.  H.M.Chittenden.    B.,  94,1936. 
J.  H.  Casey.    B.,  98,  1963;  99,  2670;  00,  3488: 
01, 2792;  03, 1979;  03, 1767;  04, 2668;  05, 1940. 

OBSTEUCTIONS. 

Sec.  of  War  approv.  regulations  June  29,  1896, 
for  obviating  necessity  lor  delay  in  assuming 
charge  of  wrecks  or  other  such  causes  of  obstr.  of 
thecaua],  96, 2232. 

OFEBAXIONS. 

1893-93.  68,000  o.  y.  dr.;  new  pair  of  middle 
gates  erected;  dangerous  projections  removed  from 
side  walls  and  underlying  r.^  and  other  such  work 
done;  completion  of  machme  shop,  boiler  and 
engine  house,  to  replace  those  destroyed  by  Are 
during  1892;  3  brs.  crossing  the  canal  repaired; 
repairs  to  plant,  93, 2564-2566. 

1893-94.  111,650  0.  y.  dr.;  new  pair  of  guard 
gates  erected  at  old  lock;  3  old  brs.  removed,  constr. 
of  2  new  brs.,  and  1  old  br.  reerected;  plant  re- 
paired, and  a  large  amount  of  misc.  work  done,  94, 
1937-1940. 

1894-95.  6  new  look  engine  houses  built; 
8,323  c.  y.  r.  blasted  below  locks  and  about  half  of 
it  removed;  over  85,000  c.  y.  dr.;  much  misc.  work 
done,  95, 2436. 

1895-96.  About  50,000  e.  y.  dr.;  rebuilding  of 
dry  dock  retaining  w^l,  and  retaining  wall  of  n. 
side  of  canal;  building  and  setting  up  new  guard 
gates;  plant  repaired,  12,000  bushels  of  coal  dr. 
from  wreck,  ana  much  misc.  work,  96, 2227. 

1896-97.  91,348  c.  y.  dr.;  2  wrecks  removed, 
and  much  misc.  work,  97, 2445-2448. 

1897-98.  Combined  dr.  and  derrick  boat  built 
(description  of,  drawings,  etc.,  98,  1967,  1966); 
106,795  c.  y .  dr.;  new  hull  for  drill  boat  built;  large 
amount  of  misc.  work,  98, 1966-1970. 

1898-99.  110,595  c.  y.  mud  and  r.  and  16,000 
bu.  coal  dr.;  work  on  retaining  wall,  unprotected 
bank,  and  retaining  wall,  dry  dock  in  progress; 
completing  automatic  gate  in  old  lock;  rebuilduig 
roadway,  and  minor  work,  99, 2570,  2572. 

1899-00.  128,217  c.  y.  dr.;  work  on  retaining 
wall,  unprotected  bank,  and  retaining  wall,  dry 
dock  continued;  2  dump  scows  built,  and  minor 
work  done,  00, 34S2. 

1900-01.  113,201  c.  y.  dr.;  repairs  to  floating 
plant;  work  on  retaining  walls  in  front  of  unpro- 
tected bank  and  dry  dock  completed;  dry-dock 
gates  placed;  general  repairs  and  work  of  mataten., 
01  2792. 

1901-03.  143,765  c.  j.  soft  material  dr.  from 
canal,  3,340  c.  y.  from  Speeds  Basin,  9,130  c.  y.  r. 
removed;  1,325  c.  y.  dr.  by  Green  E.  dr.;  misc. 
repair  work;  projecidng  r.  removed  and  wall  built 
at  9th  St.  basin;  ledge  of  s.  wall  cleaned;  new 
buildings  erected,  03, 1980. 


iH.D.  492, 60th,  1st.         !  H.  D.  68,  66th,  2d.         » H.  D.  349,  S8th,  2d.         <  H.  D.  251,  68th,  2d. 
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1903-03.  143,749  0.  y.  solt  mud  dr.  from  canal; 
2,069  0.  y.  r.  removed;  5,975  e.  y.  remoTed  from 
Speeds  Basin;  disrupted  and  projecting  r.  re- 
moved; 9tli  and  14th  St.  walls  completed;  repairs 
to  dry  dock,  floating  plant,  03, 1766. 

1903-04.  161,920  c.  y.  mud  dr.  from  canal  and 
lock  chambers;  2  r.  drills  working  in  chan.  below 
locks  disrupted  2,637  c.  y.  r. ;  new  blacksmith  shop 
built  under  cont.;  slope  revet,  at  9th  St.  done  by 
hired  labor;  boiler  and  engine  house  damaged  by 
fire  repaired;  automatic  gate,  damaged  by  oper- 
ating It,  repaired;  floating  plant  overhauled,  04, 
2664-72. 

1904-05.  143,479  0.  y.  mud  and  r.  removed; 
repairs  to  sill  and  sill  masonry  at  lower  gates  of 
new  lock;  repairs  to  6,400'  of  concrete  surface  of 
fixed  dam  bet.  Boul6  dam  at  head  of  n.  canal  wall 
and  s.  abutment  of  Boulfi  dam  in  Middle  Chute; 
repairs  to  abutment  of  movable  dam  in  Indiana 
Chute;  floating  plant  repaired,  06, 1936-45. 

1903-06.  137,889  c.  y.  mud  dr.  from  canal  and 
13  c.  y.  r.  from  chan.;  345  c.  y.  loose  r.  removed 
bet.  stations  80  and  81;  repairs  to  middle  gates  of 
new  lock  in  progress;  new  guard  gates  of  old  lock 
completed  and  hung;  gap  in  n.  canal  wall  closed; 
work  on  s.  canal  wall  in  progress;  dr.  LoutsviUe 
No.  g  destroyed  by  fire  Dec,  1905;  new  combined 
clamshell  and  hydraulic  dr.  and  derrick  boat  in 
progress  of  constr.,  06, 1669-70. 

1906-07.  224,399  0.  y.  dr.  from  canal;  repairs 
to  floating  plant,  buildings,  bridges,  roadways, 
fences,  locks,  and  lock  machinery;  work  on  com- 
bined hydraulic  dr.  and  derrick  boat  in  progress; 
new  60-horsepower  boiler,  double  cylinder,  double- 
drum  hoisting  engine  for  tT.S.  dr.  Wabash  installed; 
s.  canal  wall  practically  completed,  07, 1801. 

1907-08.  310,053  c.  y.  mud  and  r.  dr.  from 
canal  and  from  in  front  of  new  s.  canal  wall;  work 
at  s.  canal  wall  completed;  floating  plant  over- 
hauled and  painted;  2  new  steel  barges  being  built 
under  contract;  2  dump  scows  to  be  buUt  by  hired 
labor,  08, 1870. 

1908-09.  160,185  e.  y.  dr.  from  canal;  repairs 
to  floating  plant,  canal,  shops,  etc.:  repair  work 
done  at  canal  tor  Green  and  Barren  Ks.,  and  sur. 
of  Ohio  E.;  misc.  work,  09, 1872. 

1909-10.  182,756  c.  y.  dr.  from  canal;  repairs 
to  floating  plant;  removal  of  ice  gorge;  repair  and 
mainten.  work;  SS.  Shawnee  and  2  dump  scows 
for  Green  and  Barren  Rs.  completed;  work  for 
Ohio  E.  sur.,  10, 2020. 

1910-11.  111,325  c.  y.  dr.;  repairs  to  floating 
plant,  canal,  shops,  etc.;  new  stable  and  store- 
house completed;  new  engines  for  dr.  Casey;  misc. 
work  done;  work  was  also  done  for  Green  and 
Barren  Es.,  14th  Lighthouse  Dist.,  Wabash  E. 
sur.,  and  Ohio  E.  sur.,  11, 2219. 

1911-12.  147,460  c.  y.  dr.;  general  repairs  to 
floating  plant,  canal,  shops,  etc.;  work  on  new 
lock  gates  in  progress,  and  work  for  various  other 
places  done,  details  given,  la,  2416. 

PHYSICAL  CHABACTEMSTICS. 

Available  at  all  stages  of  the  E.  less  than  12.7', 
03,  466. 

Canal  used  as  ice  H.,  07,  576. 

Lowest  reading,  upper  gauge,  1.7';  highest  read- 
ing, 46.7',  07,  676. 

Ice  gorge,  Wolf  Creek,  10,  2024. 

(For  details  of  accidents  in  canal,  damages,  etc., 
see  an.  B.) 

PBIVATB  WORK. 

1903-04.  17,770  c.  y.  mud  dr.  for  city  of  Louis- 
ville and  for  Byrne  &  Speed  Coal  Co.,  at  their  ex- 
pense, 04, 2664.  ,    ,      ^         „      J 

19041-05.  3,815  c.  y.  mud  dr.  from  Speeds 
Basin  at  their  expense,  06, 1937. 


1905-06.  16,400  c.  y.  mud  and  cinders  dr.  from 
city  wharf;  5,075  c.  y.  mud  dr.  from  basin  used  by 
Byrne  &  Speed  Coal  Co.,  at  their  expense,  06, 1669. 

1906-07.  4,680  c.  y.  dr.  from  basin  and  14,830 
c.  y.  from  city  wharves  and  canal  wall,  and  paid 
for  by  Byrne  &  Speed  Coal  Co.,  and  city  of  Louis- 
ville, resp.,  07, 1801. 

1907-08.    28,125  c.  y.  dr.  from  in  front  of  city  ' 
wharf,  4,500  c.  y.  from  basin  used  by  Byrne  & 
Speed  Coal  Co.,  and  2,300  c.  y.  from  landing  of 
O^Neil  Coal  &  Coke  Co.,  and  paid  for  by  interested 
parties,  08, 1869. 

1908-09.  2,060  c.  y.  dr.  from  Byrne  &  Speed 
Basin  at  their  expense,  09, 1873. 

1909-10.  6,545  c.  y.  dr.  from  in  front  of  city 
wharf,  and  4,550  c.  y.  from  Bvme  &  Speed  Basin, 
and  paid  for  by  these  parties,  10, 2022-23. 

1910-11.  7,075  0.  y.  mud  dr.  for  city  of  Louis- 
ville, and  60O  c.  y.  for  Ohio  River  Sand  Co.  at  their 
landing,  and  expenses  paid  by  these  parties,  11, 
2221. 

1911-12.  10,125  c.  y.  mud  and  cinders  dr. 
from  in  front  of  city  wharf,  3^00  c.  y.  from  Speeds 
Basin,  and  715  c.  y.  from  Ky.  &  Ind.  Terminal 
RE.  Co.'s  Pier  No.  5,  cost  being  paid  for  by  in- 
terested parties,  12, 2417-18. 

PROJECTS. 

Canal  built  by  private  corporation  under  Ky. 
charter  of  1825  and  subsequent  years;  completed 
1830;  having  3  locks,  each  with  hft  of  Sf±,  w.  of 
60',  1.  of  200'.  W.  of  canal,  64-68',  with  d.  of  nearly 
3'  at  ex.  low  stages.  There  was  no  dam  at  head  of 
canal.  U.  S.  became  stockholder,  1826,  and  finally 
bought  all  certificates.  1860,  the  canal  enlarged 
and  extended;  w.  increased  to  90',  with  3  basms; 
2  new  lift  looks  built  with  lift  of  26'  (80'  x  360'), 
opened  1872.  In  1874  entire  control  assumed  by 
U.  S.,  under  act  May  11, 1874,  the  canal  to  be  free  of 
all  tolls  and  charges,  except  such  as  are  necessary 
to  pay  the  current  expenses  of  said  canal  and  keep 
the  same  in  repair.    Tolls  abolished  entirely,  1880.- 

General  proj.  covers  operation,  mainten.,  and  dr., 
04,  489;  13,  935,  936.  Interest  of  U.  S..  in  canal, 
special  report  of  Treas.  Dept.,  H.  Mis.  Doc.  83, 
40th  Cong.,  2d  sess.  Freeing  tolls,  H.  Rept.  348, 
46th  Cong.,  2d  sess. 

Canal  is  available  to  C.  at  all  stages  of  E.  less 
than  12.7'  upper  canal  gauge,  and  affords  free  navi- 
gation around  the  Falls  of  the  Ohio  R.  at  stages 
of  water  when  the  passage  can  not  be  made  by  E. 
chan.  Under  regulations  of  Sec.  of  War  max. 
draft  of  boats  is  limited  to  d.  above  zero  at  time 
boats  enter  canal,. 12, 936. 

By  Lt.  Col.  Lydecker,  1893,  simplifying  the 
management  of  the  canal  by  consolidating  the 
duties  of  assistant  engineer  and  those  of  master 
lock  manager,  93,  2554.  (See  94,  1940,  tor  sup- 
posed reseparation  of  the  offices.) 

SURVEYS. 

Resol.  of  Sen.  reg.  R.  on  what  additional  works 
necessary.  R.  givmg  history,  etc.— Sen.  Ex.  Doc. 
129,  47th  Cong.,  1st,  83, 1880;  13, 937. 

R.  on  drainage  rights,  with  map,  showing  sewers, 
etc.  (H.  Ex.  Doc.  51,  49th  Cong.,  2d),  87,  1852; 
13,  9.37. 

B.  on  dry  dock,  87, 1896-1901. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ■ 
etc.,  12,  937. 

Maps.  (See  Operations,  1897-98.)  Photos  of 
automatic  gate  and  sketch  of  bridge  piers,  99, 
2572,  2676;  photos  of  enlargement,  head  ot  canal, 
dam  constr.,  etc.,  00, 3482. 

Drawings  with  plans,  02, 1976. 

Sketch  of  gate,  showing  probable  cause  of  acci- 
dent, 04, 2671. 

Repairs  to  lower  miter  sill,  and  miter  sill  coffer- 
dam, 06, 1942. 
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ENGINEEBS. 

Chlet  ol  Engineers.    B.,  85, 285. 


projecting  liai  at  the  mouth  ol  the  Great  Miami  K. 
Est.,  $20,000,  8B,  1842. 


In  charge.    Lt.  Col.  W.  E.  Merrill.    B.,  SS,      aTTBtrw 
1839, 1840.  SUBVEY. 


PLANS. 

By  Lt.  Col.  Merrill,  1885,  removing  part  of  the 


Au.  act  July  5,  1884;  made  hy  Lt.  Col.  Merrill, 
86, 1840. 


CC-48(a)     Ohio  River.     (Constructing  Lock  and  Dam  No.  37.) 


APPBOFBIATIONS.    (See  p.  912.) 

CONTRACTS. 

1903.  Geo.  W.  loenhower,  borings,  03, 1645. 

1904.  John  B.  Steele,  constr.  of  .temporary 
office  bldgy  site  of  Dam  No.  37,  $773.85,  06,  1818. 
Sheridan-Kirk  Contract  Co.,  constr.  Lock  aad 
Dam  No.  37,  $796,152.70,  06, 1819. 

1906.  Atlas  Portland  Cement  Co.,  cement, 
$1.46  bhl.,  06, 1567. 

1908.  The  Lehigh  Portland  Cement  Co., 
cement,  $8,220,  09, 1750. 

1909.  The  M.  Marcus  Building  Co.,  bldg. 
warehduse,  $6,947;  Kaps  &  Brehm,  bldg.  power 
house,  $12,200,  09,  1750.  The  Superior  Portland 
Cement  Co.,  cement,  $6,030;  The  Ironton  Portland 
Cement  Co.,  cement,  $6,030;  The  Lehigh  Portland 
Cement  Co.,  cement,  $6,030,  10, 1908. 

1910.  G.  &  W.  Mfg.  Co.,  fum.  and  Installing 
operating  machinery,  $29,533.26,  10,  1909.  Des 
Moines  Bridge  &  Iron  Co.,  steel  tower,  water  tank, 
etc. ,  $2,488;  Jas.  Kinney,  jr.,  drilling  well,  water 
system,  $1,320;  The  Wm.  T.  Johnston  Co.,  mate- 
rial, $1,454.46,  10,  1911.  The  Monongahela  Biver 
Consolidated  Coal  &  Coke  Co.,  constr.  hull  ot 
maneuvering  boat,  $2,311;  Sheridan-Kirk  Con- 
tract Co.,  fitting  and  connecting  pipes,  $502.65, 
lO,  1912.  The  Marbleized  Fiber  Co.,  maibleized 
fiber  covering,  $531.66;  D.  Meinken,  constr.  4  lock 
genders'  dwellings,  $22,687, 11, 2101. 

ENGINEERS. 

Cblef  ot  Engineers.  B.,  03,  399;  03,  426;  04, 
454;  06,  464;  06,  511;  07,  539;  08,  575;  09,  609; 
10,683;  11,736;  18,888. 

Incliarge: 

Col.  G.  J.  Lydecker.  B.,  03,  1864;  03,  1645; 
04,  2428. 

Lt.  Col.  E.  H.  BufEoer.    B.,  06, 1816. 

Mai.  J.  G.  Warren.    B.,  06, 1664. 

Lt.  Col.  W.  T.  Eossell.  E.,  07, 1670;  (Col.)  08, 
1751:  09, 1743. 

Lt.Col.J.G.  Wairen.    B.,  10,1903. 

Maj.  H.  Jervey.  B.,  11,  2092;  (Lt.  Col.)  13, 
2291. 


Assistant.  B.  K.  Jones.  B.,  03,  1647;  04, 
2430. 

LEGAL  FBOCEEDINGS. 

Condemnation  of  land  necessary  for  lock  site, 
04, 2429. 

OPERATIONS. 

1903-03.  Site  located  at  Pembank,  Ohio,  test 
borings,  etc.,  made,  03,  1645, 1646. 

1903-04.  Acquisition  of  land  for  lock  site,  03, 
2429,  2430. 

1904-06.  Constr.  work  commenced,  tempo- 
rary office  erected,  land  cleared,  filling,  bldg.  coffer- 
dam, assembling,  iron,  etc.,  06, 1818. 

1906-06.  Timber  cofferdam  completed,  15,000 
c.  y.  earth  filling  placed,  concrete  masonry  for 
foundations  placed,  other  misc.  work  done,  06, 
1564. 

1906-07.  Work  on  lock  and  dam  constr.  in 
progress,  delayed  by  floods,  addl.  land  secured, 
07, 1671. 

1907-08.  Work  ot  bldg.  cofferdam,  excava- 
tion, filling,  concrete  masonry,  iron  and  steel, 
lowering  gate  tracks,  etc.,  continued.  Details 
given,  08, 1751;  09, 1743. 

1909-10.  Constr.  lock  and  dam  nearing  com 
pletion,  10, 1903. 

1910-11.  Work  practically  completed,  ma- 
chinery installed,  buildings  constr.,  11, 2092. 

1911-13.  Lock  and  dam  completed  and  placed 
under  "Operation  and  care"  Jan.  1, 1911,  13, 3291. 

FBOJECTS. 

Act  June  13,  1902,  au.  constr.  lock  and  dam  at 
Home  City,  bet.  CiUlums  Ripple  and  Medoc  Bar, 
below  Cincinnati,  Ohio,  to  be  No.  37;  cost,  $1,050,- 
000,1  03,  399. 

Act  Mar.  2, 1907,  au.  expend.  $100,000  to  provide 
9',  07, 1670. 

SIJRVETS. 

13,2292. 


CC-48(b)    Ohio 


River.    (Operation  and 
Dam  No.  37.) 


care  of  Lock  and 


APPROPRIATIONS.    (Seep.  912.) 

CONTRACTS. 

1911.    Cincinnati  &  Suburban  Bell  Telephone 
Co.,  telephone  service,  $25  per  quarter,  13, 2293. 

ENGINEERS. 

CUet  ot  Engineers.    B.,  11,  738;  13, 888. 
In  Gbarge.    Maj.   H.   Jervey,  1911-.    B.,  11, 
2102;  (Lt.  Col.)  13, 2292. 


OPEBATIONS. 

1910-11.  Look  and  dam  placed  under  oper- 
ating and  care  Jan.  1, 1911,  and  work  consisted  in 
cleaning  up  grounds  and  caring  for  property  and 
machinery,  11,2102. 

1911-13.  Lock  force  engaged  in  operating  lock 
and  dam,  making  minor  repairs,  planting  trees, 
etc.;  305  lockages  made,  13, 2293. 


'  H.  D.  336,  57th,  1st. 
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CC-50(a)     Cincinnati,   Ohio.     (Harbor    of   refuge    from   ice 

floes.) 


APPROPRIATIONS.    (See  p.  912.) 

COMMERCE. 

Losses  occasioned  by  ice  floods  ol  1876-77,  78, 
817-819. 

Area  required  tor  a  H.  of  refuge,  78, 820. 

Table  showing  dates  of  closing  and  reopening  of 
navigation,  78, 821. 

Necessity  of  some  imp.  at  Fourmile  Bar,  78, 829. 

In  1893  C.  not  of  sumcient  importance  to  justify 
cost  of  ice  Hs.,  94, 1891. 

CONTRACT. 

1879.    J.  J.  Shipman,  dikes,  79, 1355. 

DOCUMENTS.    (Not  printed  in  reports.) 

S.  Doc.  39,  44th  Cong.,  2d  scss.,  on  availability 
of  Mill  or  Taylors  Bottom  for  an  ice  H.,  78,  824. 
H.  Doc.  34,  44tli  Cong.,  2d  sess.,  on  availability  of 
Mill  Creek  for  an  ice  H.,  78, 826. 

ENGINEERS. 

Cblet  ot  Engineers.  R.,  78, 108;  79, 146;  80, 
194;  81,  262;  83,  256;  83,  265;  84,  263;  85,  284; 
86, 275;  87, 241;  93,  320;  94,  289. 

Boards.  Convened,  1878,  to  report  upon  constr. 
of  H.  or  Hs.  of  refuge  from  ice  floes  at  or  near  Cin- 
cinnati, Ohio.  Board  reported  that  app.  of  1878 
could  be  best  expended  by  constr.  dikes  at  Four- 
mile  Eun  (10  m.  above  Suspension  Br.),  which, 
by  holding  the  ice,  would  prevent  the  habitual 
gorpng  at  Medoc  Bar  (19  m.  below  the  br.),  from 
whjch  point  the  ice  eventually  backs  up  to  Cin- 
cinnati. R.,  79,  1366.  (Col.  Z.  B.  Tower  and 
Majs.  Merrill  and  C.  B.  Suter.) 

In  charge: 

Maj.  W.  B.  Merrill,  1878-87.  R.,  78,  814;  79, 
1355;  (Lt.  Col.)  80,  1788;  81,  1948;  82,  1934;  83, 
1557;  84, 1703;  86, 1825;  86, 1549;  87, 1822. 

Lt.  Col.  Stickney,  1894.    R.,  94, 1890. 

Assistants: 

W.  Weston  and  L.  Petitdidier,  78, 829. 
Lt.  W.  C.  Langfitt.    R.,  94, 1891. 

ESTIMATES.    (See  Hans  and  Projects.) 

By  Maj.  Merrill,  ice  Hs.:  1st,  at  the  mouth  of 
Little  Miami  R.,  $813,983,  78, 823,  824;  2d,  at  Craw- 
fliih  Creek,  1322,600,  78,  824;  3d,  at  mouth  of  Lick- 
ing E.,  $741,000,  78,  825;  4th,  at  Willow  Eun, 
1615,600,  78,  825;  5th,  at  Pleasant  Eun,  $701,350, 
78, 826.    For  ice  breakers,  $176,000,  79, 1362. 

OPERATIONS. 

1879-80.  Dike  on  Ohio  side  extended  to  full 
1.  of  2,135  1.  f.;  Kentucky  dike  located  and  work 
commenced,  80, 1788. 


1880-81.  Ohio  dike  finished  and  Kentucky 
dike  partly  completed,  81, 1948. 

1884-85.    450 1,  f.  of  dike  built,  85, 284. 

1885-86.  2,050  1.  f.  of  dike  buUt,  completing 
second  dike,  86, 1549. 

1886-87.  Constr.  of  the  third  dike  at  Fourmile 
Bar,  87, 1822. 

FHTSICAIi  CHARACTERISTICS. 

History  of  ice  flood  of  1876-77,  78, 814. 

Table  of  gauge  readings,  78, 822. 

Sedimentary  deposits.  79, 1360. 

Description  of.  Much  excavating  would  be  re- 
quired at  Crawfish  and  Mill  Creeks  to  make  a  basin 
that  could  be  entered  at  low  stages  without  locks, 
94, 1891. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Merrill,  constr.  of  Hs.  of  refuge  from  ice 
floes: 

1st,  at  mouth  of  Little  Miami  R.,  by  dr.,  paving, 
and  constr.  of  sluices,  dams,  etc.,  affording  an  area 
of  31  acres,  78,  823;  objections,  78, 827. 

2d,  at  Crawfish  Creek,  affording  an  area  of  13 
acres,  78,  824;  advant^es.  78,  827;  objections, 
79, 1360. 

3d,  at  Mill  or  Taylors  Bottom,  78,  824;  objec- 
tions, 78, 825. 

4th,  at  mouth  of  Licking  E.,  affording  an  area  of 
9.8  acres,  78,  825. 

5th,  at  Willow  Eun,  affording  an  area  of  19.3 
acres,  78,  825;  advantages,  78,  827;  objections, 
79  1360. 

6th,  at  Mill  Creek,  objectionable,  78, 826. 

7th,  at  Pleasant  Eun,  affording  an  area  of  30.3 
acres,  78, 826;  objections,  78, 827. 

Other  methods  of  protection:  1st,  ice  breakers; 
2d,  sheer  booms;  3d,  H.  boats,  78,  828;  79,  1361- 
1363. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Merrill,  1878,  protection  from  ice  floes 
by  constr.  of  dikes  at  Fourmile  Bar;  est.,  $18  1.  f., 
78,  829;  79,  1364.  Approved  by  BE.  (see  Board 
of  Engineers),  79, 1364. 

By  Maj.  Merrill,  1881,  third  dike  at  Fourmile 
Bar,  2,200'  1.;  est.,  $33,000,  81, 1949. 

Lt.  Col.  Stickney,  1893,  est.  $600  to  make  sur.  of 
mouth  of  Crawfish  Creek  and  $1,800  for  sur.  of  Mill 
Creek,  94, 1891. 

Ex.  and  sur.  of  mouth  of  Crawfish  Creek  and 
mouth  of  Mill  Creek  to  determine  availability  of 
either  or  both  as  locations  for  ice  Hs.  an.  act  July 
13, 1892;  made  by  Lt.  Col.  Stickney,  1893  (R. 
imfav.),  94, 1890. 


CC-51 


Little  Miami  River,  Oliio. 


ENGINEERS. 

Chief  ot  Engineers.   R.,  93, 318. 
In  charge.    Lt.  Col.  A.  Stickney,  1892-93.    R., 
93,  2525. 
Assistant.    Lt.  H.  F.  Hodges.    R.,  93,  2527. 

PHYSICAL,  CHARACTERISTICS. 

Description  of;  exceedingly  small  stream  at  its 
mouth  and  locality  unsuited  for  ice  H.,  93,  2526. 

30462°— H.  Doc.  740,  63-2 60 


SURVEY. 

Ex.  for  ice  H.  at  the  mouth  au.  act  July  13, 1892: 
made,  1892,  by  Lt.  Col.  Stickney  (R.  unfav.),  93, 
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CC-59    Ohio  River.    (Constructing  Lock:  and  Dam  No.  31.) 


APPROFBIATIONS.    (See  p.  912.) 

ENGIIVEEBS. 

Chief  ot  Engineers.    K.,  12, 887. 

In  charge.    Lt.  Col.  H.  Jervey,  1912-.    S,.,  IZ, 
2291. 


PROJECT. 

Act  July  25,  1912,  provides  for  constr.  Look  and 
Dam  No.  31,i  13,  887. 
Maps.' 


CC-63     Oliio  River.     (Constructing  Loclc  and  Dam  No.  29.) 


APPROPRIATIONS.    (Seep.  912.) 

CONTRACTS. 

1911.  Bates  &  Rogers  Cons.  Co.,  constr.  Look 
and  Dam  No.  29,  S631,440.86,  11,  2091. 

ENGINEERS. 

Chlet  ot  Engineers.  K.,  10,  682;  11,  736;  13, 
886. 

In  charge.  Maj.  H.  Jervey,  1911-.  R.,  11, 
2091;  (Lt.  Col.)  18,  2289. 


OPERATIONS. 

1910-11.  Land  on  Kentucky  side  purcliased, 
contract  for  constr.  of  loclc  and  dam  entered  into, 
land  cleared,  and  constr.  of  cofferdam  begun,  11, 
2091. 

1911-12.  Cofferdam  constr.  and  excavation 
for  foundations  for  lock  walls  and  gate  recesses  car- 
ried on,  12, 2289. 

PROJECT. 

Act  June  25, 1910,  au.  constr.  Lock  and  Dam  No. 
29,  to  obtain  9','  10,  682. 
Maps.i 


CC-61(a)  Oliio  River.  (Constructing  locks  and  dams  on, 
between  the  Pennsylvania  State  line  and  mouth  of  Big 
Sandy  River,  Ky.) 


APPROPRIATIONS.    (See  p.  912.) 

CONTRACTS. 

1902.  Tlie  Preslar-Crawley  Co.,  drilling  test 
holes  at  Dams  Nos.  8  and  11,  $3  1.  f.;  C.  F.  Preslar 
Mfg.  Co.,  drilling  test  holes  at  Dam  No.  13,  S2.S0 
1.  f.,  03,  1718.  The  Evansville  Cont.  Co.,  constr. 
lock  for  movable  Dam  No.  18  (prices  given),  03, 
1717. 

1903.  Atlas  Portland  Cement  Co.,  Portland 
cement,  $2.34  bbl.,  03, 1717. 

1904.  Atlas  Portland  Cement  Co.,  Portland 
cement  for  Dams  Nos.  13  and  18,  tl.60  bbl.,  04, 
2570.  T.  A.  Gillespie  Co.,  lock  for  movable  Dam 
No.  8  (prices  given);  Finley  Bros.  Co.,  temporary 
bidg.  at  Dam  No.  8,  S736;  A.  S.  Craig  and  John 
Exner,  temporary  bldgs.,  S748.86,  04,  2571.  Aetna 
Cons.  Co.,  look  lor  movable  Dam  No.  11  (prices 
given),  OS,  1877. 

1905.  Atlas  Portland  Cement  Co.,  Portland 
cement  for  Dam  No.  13,  S1.32  bbl.,  06, 1877.  Baker 
Cont.  Co.  (Inc.),  movable  Dam  No.  18  (unit  prices 
given),  06, 1878. 

1906.  The  Hollerbach  &  May  Cont.  Co.,  mov- 
able Dam  No.  13  (prices  given);  Pittsburgh  Mfg. 
Co.,  bars,  rods,  etc.,  for  Dam  No.  13  (prices  given); 
Riverside  Bridge  Co.,  anchor  beams,  etc.,  for  Dam 
No.  13,  3.45$  lb.;  Atlas  Portland  Cement  Co.,  Port- 
land cement  for  Dams  Nos.  13  and  18, 11.48  bbl.  in 
paper  sacks,  and  $1.75  bbl.  in  wood,  06, 1619. 

1907.  The  Preslar  Prospecting  &  Eng.  Co., 
drilling  test  holes  for  Dam  No.  8,  $2.50  f.,  07, 1741. 
G.  Elias  &  Bro.,  siu'faced  lumber  for  Dam  No.  13 
(prices  given);  J.  &  J,  B.  Milholland  Co.,  iron  and 
steel  for  Dam  No.  13  (prices  given);  Atlas  Portland 
Cement  Co.,  cement  for  Dam  No.  18  (prices  given), 
07,  1742.  Pittsburgh  Industrial  Iron  Works,  iron 
and  steel  for  Dam  No.  18  (prices  given),  07, 1743. 
Kiel  Bros.  Plumbing  &  Heating  Co.,  pipes,  etc., 
for  Dam  No.  11, 08, 1812.  Mononrahela  &  Western 
Dredging  Co.,  dr.,  etc.,  at  Dam  No.  18,  common 
excavation,  17<:  c.  y.  and  r.  $1.25  c.  y.,  08, 1813. 


1908.  T.  A.  Gillespie  Co.,  constr.  navigable 
pass  tor  Dam  No.  8  (prices  given),  08,  1811;  and 
navigable  pass  for  Dam  No.  11  (prices  given),  08, 
1812.  The  Hollerbach  &  May  Cont.  Co.,  consti. 
guide  walls,  grading,  etc.,  at  Dam  No.  13  (prices 
given);  Atlas  Portland  Cement  Co.,  cement  for 
Dam  No.  18,  $1,568  bbl.  in  duck  sacks,  and  $1.59 
in  wood;  Parkersburg  &  Marietta  Sand  Co.,  sand 
and  gravel  for  Dam  No.  18;  Sand,  55$,  and  gravel 
50(t:c.y.,  08,  1813. 

1909.  The  T.  A.  Gillespie  Co.,  constr.  abut- 
ment, piers  and  weirs  lor  Dam  No.  11,  $249,637; 
Pittsburgh  Valve,  Foundry  &  Construction  Co., 
pipe,  air  receivers,  etc.,  in  place  in  Dams  Nos.  13 
and  18,  $11,566.55;  W.  Bateson  &  Co.,  air  com- 
pressors, winches,  etc.,  in  place  in  Dams  Nos.  13 
and  18,  $25,836.80;  Hile  &  Higgs,  bldg.  power  house 
at  Dam  No.  18,  $24,207,  09, 1793.  James  Kinney, 
jr.,  drilling  and  installing  well  at  Dam  No.  18, 
$1,572.60;  Duff  Patents  Co.  (Inc.),  tank  and  tower 
in  place  at  Dam  No.  18,  $1,130;  McClure  Timber 
Co.,  yellow  pine  timber  at  Dam  No.  18,  $682.60; 
Penn  Bridge  Co.,  structural  steel,  etc.,  at  Dam  No. 
18,  $608.16;  The  Hollerbach  &  May  Cont.  Co., 
constr.  500'  foundation  for  navigable  pass  for  Dam 
No.,  19,  $111,305;  The  Home  Telephone  Co.,  constr. 
telephone  line  at  Dam  No.  26;  J.  H.  Beans,  iron 
castmps  for  Dam  No.  26,  $2,768,  09,  1794.  Kose- 
dale  Foundry  &  Machine  Co.,  castings  for  Dam 
No.  26,  $1,831.20;  W.  Bateson  &  Co.,  stnictural 
steel,  etc.,  lor  Dam  No.  26,  $2,616.75,  and  $2,424; 
Universal  Portland  Cement  Co.,  cement  for  Dam 
No.  26,  $13,230;  L.  D.  Weaning,  structural  steel, 
etc.,  lor  Dam  No.  26,  $1,610.76;  Mohler  Lumber 
Co.,  white  oak  timber  for  Dam  No.  26,  $2,761.1!); 
J.  &  J.  B.  Milholland  Co.,  structural  steel,  etc.,  for 
Dam  No.  26,  $4,519.60;  The  Campbell's  Creek 
Coal  Co.,  coal  at  Dam  No.  26,  $3,600;  Penn  Bridge  . 
Co.,  structural  steel,  etc.,  lor  Dam  No.  26,  $3,617.48, 
09, 1795.  American  Bndee  Ct).,  horses  and  props 
for  Dam  No.  26,  $12,127.50,"  09, 1796. 

1910.  The  Hollerbach  &  May  Cont.  Co.,  constr. 
abutments,  piers,  and  weirs  at  Dam  No.  8,  $229,- 
954.50;  The  Guy  Johnston  Cont.  Co.,  constr.  2  lock- 
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keepers'  houses  at  Dam  No.  8,  $10,429.88;  Ameiicaa 
Bridge  Co.,  structural  steel,  etc.,  at  Dam  No.  8; 
t6,7S6.84,  and  at  Dam  No.  11,  $3,452.40,  10,  1954. 
Independent  Bridge  Co.,  lock  gates  in  place  at 
Dam  No.  8,  $34,093.36,  and  at  Dam  No.  11,  134,- 
093.36;  New  Jersey  Foundry  &  Machine  Co.,  lock- 
operating  mechanism  in  place  at  Dams  Nos.  S  and 
11,  $9,841.55  each;  Jas.  Kinney,  jr.,  drilling  well 
and  fitting  it  with  air  lift  at  Dam  No.  8,  $1,065, 
and  at  Dam  No.  11,  $1,046;  Hile  &  Higgs,  bidg. 
power  house  at  Dams  Nos.  8  and  11,  $27,524.50 
each;  J.  J.  Walker  Co.,  air  compressor  and  pipe 
work  in  place  at  Dams  Nos.  8  and  11,  $9,051.45 
each,  10,  1955.  Bury  Compressor  Co.,  2  air  re- 
ceivers at  Dams  Nos.  8  and  11,  $760  each;  Gee 
Electric  Cons.  Co.,  installing  gas  engines  at  Dams 
Nos.  8  and  11,  $8,052  each;  Thos.  Carlin's  Sons  Co., 
maneuvering  boats  lor  Dams  Nos.  8,  11,  and  26, 
3  at  $5,200  each;  The  Superior  Portland  Cement 
Co.,  cement  at  Dam  No.  18,  $4.34, 10, 1966.  Stephen 
Davidson,  bldg.  2  lock-keepers'  houses  at  Dam 
No.  18,  $12,100,  and  at  Dam  No.  26,  $12,370;  The 
HoUerbach  &  May  Cont.  Co.,  constr.  200'  lounda- 
tion  for  navigable  pass,  $27,162;  The  Atlas  Port- 
land Cement  Co.,  cement,  $5^85;  Universal  Port- 
land Cement  Co.,  cement  for  Dam  No.  26,  $26,800; 
The  Campbell's  Creek  Coal  Co.,  coal  at  Dam  No. 
26,  $6,250,  10,  19.57.  Independent  Bridge  Co., 
bolts  for  Dam  No.  26,  $594.75;  J.  H.  Beans,  iron 
castings  lor  Dam  No.  26,  $1,030.63;  American 
Bridge  Co.,  structural  steel,  etc.,  for  Dam  No.  26, 
$14,057.05;  The  Hamilton  Lumber  Co.,  timber  for 
Dam  No.  26,  $1,799>66;  J.  &  J.  B.  Milholland  Co., 
iron  and  steel  for  Dam  No.  26,  $9,244.85;  Pitts- 
burgh Valve,  Foundry  &  Cons.  Co.,  pipe  fittings, 
etc.,  for  Dam  No.  26,  $1,839.37;  G.  Ellas  &  Bro., 
timber  at  Dam  No.  26,  $1,576.19,  10,  1958.  The 
Guy  Joluiston  Cont.  Co.,  constr.  2  lock-keepers' 
housesatDamNo.ll,$ll,937.74, 11,2152.  American 
Bridge  Co.,  fum.  Poiree-<iam  trestles  for  Dams  Nos. 
11, 13,  and  18,  $3,600  for  each  dam;  The  Pneumatic 
Caisson  Co.,  constr.  Lock  and  Dam  No.  12,  $908,492; 
Ohio  River  Cont.  Co.,  constr.  Poiree-dam  foundar 
tions  and  extension  of  piers  at  Dam  No.  13,  $39,029; 
The  Guy  Johnston  Cont.  Co.,  constr.  2  lock-keepers' 
houses  at  Dam  No.  13,  $12,077.74,  11,  2163.  The 
Pneumatic  Caisson  Co.,  constr.  Lock  and  Dam  No. 
19,  $649,739,  11,  2155.  Pioneer  Boat  &  Pattern 
Co.,  gasoline  boat  for  Dam  No.  26,  $1,980;  Hile  & 
Higgs,  constr.  power  house  at  Dam  No.  26,  $30,960; 
J.  J.  Walker  Co.,  boiler  feed  pump  for  Dam  No.  26, 
$210:  New  Jersey  Foundry  &  Machine  Co.,  feed 
water  heater  for  Dam  No.  26,  $4,055;  Universal 
Portland  Cement  Co.,  cement  lor  Dam  No.  26, 
$12,320;  E.  J.  Howard,  towboat  for  Dam  No.  26, 
$27,550;  E.  Keeler  Co.,  2  boilers  and  accessories  in 
place  at  Dam  No.  26,  $4,697,  11,  2157.  The  Foun- 
dation Co.,  substituted  for  the  Pneumatic  Caisson 
Co.  for  constr.  Look  and  Dam  No.  12,  $908,942,  13, 
2350;  also  for  constr.  Lock  and  Dam  No.  19,  $649,- 
739, 18, 2351. 

1911.  Monongahela  &  Western  Dredging  Co., 
dr.  at  Dam  No.  11,  $11,400,  11,  2152.  McDevitt  & 
Erskine.  installing  a  pipe  line  and  fum.  natural 
gas  at  Dam  No.  11,  $600,  11,  2153.  The  Missouri 
Valley  Bridge  &  Iron- Co.,  constr.  Lock  and  Dam 
No.  14,  $862,091,  11,  2154.  Sheridan-Kirk  Cont. 
Co.,  constr.  Lock  and  Dam  No.  20,  $653,825.10, 
11,  2155.  Bury  Compressor  Co.,  air  compressors, 
receivers,  and  accessories  in  place  at  Dam  No.  26, 
$6,812;  Independent  Bridge  Co.,  fum.  and  erecting 
lock  gates  at  Dam  No.  26,  $31,560.86;  American 
Bridge  Co.,  Poiree-dam  trestles,  gate-recess  covers, 
and  tank-pit  covers  for  Dam  No.  26,  $7,432.99; 
W.  N.  Kratzer  &  Co.,  steel  leaves  for  2  bear-trap 
weirs  in  place  at  Dam  No.  26,  $28,150.78;  Allis- 
Cbalmers  Co.,  generating  set  tor  U.  S.  sand  digger 
Rosecraru,  $621;  E.  J.  Thomas,  lumber  at  Dam 
No.  26,  $2,645..60;  The  Campbell's  Creek  Coal  Co., 
coal  at  Dam  No.  26,  $5,250;  Sliger  Bros.,  lumber 
at  Dam  No.  28,  $6,138,  11,  2158.  E.  N.  iEverson, 
constr.  2  lock-keepers'  houses  at  Dam  No.  12, 
$11,838,  13,  2350.  The  Dravo  Cont.  Co.,  constr. 
Lock  and  Dam  No.  16,  $742,451;  Dayton  &  Francis, 


constr.  2  look-keepers'  houses  at  Dam  No.  15, 
$11,738,  13,  2351.  The  Guy  Johnston  Cont.  Co., 
constr.  2  look-keepers'  houses  at  Dam  No.  19, 
$11,994.40,  and  2  at  Dam  No.  20,  $12,064.40,  13, 
2352.  Vermilye  &  Power,  4  air  tanks  lor  Darn  No. 
26,  $156;  New  Jersey  Foundry  &  Machine  Co.,  2 
gate  engines  forDam  No.  26,  $1,530;  Aetna  Foundry 
&  Mach.  Co.,  32  valve  jacks  and  2  gate  winches  for 
Dam  No.  26,  $4,770;  The  Marion  Steam  Shovel  Co., 
dipper  dr.  at  Dam  No.  26,  $43,500;  Sliger  Bros., 
lumber  at  Dam  No.  28,  $6,138;  J.  &  J.  B.  Milholland 
Co.,  stmctural  steel  for  Dam  No.  28,  $2,637.96,  1 3, 
2354.  Pittsburgh  Screw  &  Bolt  Co.,  bolts,  etc., 
for  Dam  No.  28,  $476.99;  G.  Ellas  &  Bro.,  white 
oak  tunber  at  Dam  No.  28,  $.5,486.43;  The  Parkers- 
burg  Mill  Co.,  whit-6  oak  timber  at  Dam  No.  28, 
$269.41;  Pittsburgh  Trolley  &  Forge  Co.,  lorgings 
for  Dam  No.  28,  $736.29;  The  Monongahela  River 
Consolidated  Coal  &  Coke  Co.,  2  wooden  hull  gravel 
barges  for  Dam  No.  28,  $6,100, 13,  2366. 

1913.  M.  L.  Bayard,  erecting  power  house  and 
machinery  at  Dam  No.  19,  $26,319.35,  13,  2351. 
The  Monongahela  1  iver  Consolidated  Coal  &  Coke 
Co.,  2  dump  scows  for  Dam  No.  26,  $11,790,  13, 
2364.  L.  D.  Weaning,  structural  steel  and  lorgings 
for  Dam  No.  28,  il9,534.25;  J.  &  J.  B.  Milholland, 
steel  castings,  etc.,  tor  Dam  No.  28,  $5,051.28; 
Union  Foundry  &  Mach.  Co.,  bolts,  etc.,  tor  Dam 
No.  28,  $496.27;  The  Aetna  Foundry  &  Mach.  Co., 
iron  castings  for  Dam  No.  28,  $3,777.28,  13,  2365. 
G.  Elias  &  Bro.,  lumber  for  Dam  No.  28,  53,673.29; 
Sliger  Bros.,  lumber  tor  Dam  No.  28,  $3,000;  The 
Ironton  Portland  Cement  Co.,  cement  for  Dam 
No.  28,  $32,600;  V.  E.  Taylor,  erecting  2  lock- 
keepers'  houses  at  Dam  No.  28,  $12,672,  18,  2366. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  03,  441;  041,  470;  05, 

481;  06,  629;  07,  666;  08,  593;  09,  627;  10,  701; 
11,754;  13,909. 

In  charge: 

Mai.  G.  A.  Zinn,  1903-06.  R.,  03,  1713;  04, 
2666;  OS,  1872;  06, 1615. 

Capt.  F.  C.  Boggs,  1907.    R.,  07, 1735. 

Capt.  F.  W.  Altstaettcr,  1908-.  R.,  08,  1806; 
09, 1787;  10, 1949;  (Maj.)  11, 2147;  13, 2343. 

OPERATIONS. 

1902-03.  At  Dam  No.  8,  site  located,  ap- 
proved, and  land  being  acquired,  03,  1713.  At 
Dam  No.  11,  site  located;  at  Dam  No.  13,  R.  wall 
foundation  built  to  height  of  8',  and  three-fourths 
of  power-house  foundations  completed;  at  Dam 
No.  18,  work  on  lock  and  guide  walls  in  progress; 
at  Dam  No.  19,  site  located,  approved,  and  land 
being  acquired,  03, 1714. 

1903-04.  Preparations  in  progress  tor  com- 
mencing work  on  lock  and  guide  walls  at  Dams 
Nos.  8  and  11;  work  on  driving  and  sheet  piling 
tor  foundation  of  land  wall,  gate  recesses,  and  gate 
track  well  under  way  at  Dam  No.  13;  about  one- 
third  of  filling  behind  land  wall  in  place  at  Dam 
No.  18;  practically  all  land  purchased  at  Dam  No. 
19,  04, 2566. 

1904-05.  At  Dam  No.  8,  work  on  lock  and 
guide  walls  in  progress;  at  Dam  No.  11,  work  con- 
fined to  land  waU,  lower  gate  recess,  and  upper 
guide  wall;  at  Dam  No.  13,  640  1.  t.  land  wall, 
upper  gate  recess  and  track,  75%  lower  gate  recess, 
and  driving  o'f  piles  for  foundation  for  track  com- 
pleted; at  Dam  No.  18,  lock  and  guide  walls  com- 
pleted and  considerable  filling  and  paving  placed 
m  lock  yard;  at  Dam  No.  19,  operations  suspended 
until  completion  of  survey,  Ofi,  1872. 

1905-O6.  At  Dam  No.  8,  work  on  guide  walls 
continued;  at  Dam  No.  11,  work  on  lock  and  guide 
walls  continued,  progress  unsatisfactory;  at  Dam 
No.  13,  work  on  lock  and  guide  walls  continued 
and  work  on  building  dam  begun;  at  Dam  No.  18, 
work  on  lock  and  gmde  walls,  filling,  grading,  and 
paving  of  lock  yard  completed,  06, 1616. 
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1906-07,  At  Dam  No.  8,  work  on  lock  and 
guide  walls  completed,  and  are  being  raised  to 
meet  required  9'  navigation;  at  Dam  No.  11,  land 
wall,  E.  wall,  walls  lor  upper  and  lower  gate  re- 
cesses, and  215  1.  1.  lower  guide  wall  completed, 
and  work  begun  of  raising  to  provide  9'  d.;  at  Dam 
No.  13,  lock  walls,  part  of  guide  walls,  paving  look 
chamber,  and  portion  of  power-house  foundation 
completed;  at  Dam  No.  18,  masonry  of  lock  and 
filling  of  esplanade  completed,  07, 1735. 

1907-08.  At  Dam  No.  8,  work  on  pass  com- 
menced, 08,  1805.  At  Dam  No.  11,  work  on  look 
and  guide  walls  progressing  slowly,  and  constr.  of 
700'  navigable  pass  begun;  at  Dam  No.  13,  build- 
ing of  dam  commenced,  completion  of  guide  walls, 
power-house  foundation,  and  grading  and  paving 
esplanade,  08,  1806.  At  Dam  No.  18,  constr.  of 
dam  by  hired  labor  begun,  approaches  dr.;  at 
Dam  No.  19,  site  changed  from  Ohio  to  W.  Va., 

08. 1807.  At  Dam  No.  26,  site  located,  tests  made, 

08. 1808. 

1908-09.  At  Dam  No.  8,  350  1.  f.  pass  next  to 
R.  wall  completed  and  second  360'  section  under 
way;  at  Dam  No.  11,  look  and  guide  walls  com- 
pleted with  exception  of  paving  esplanade,  and 
navigable  pass  practically  completed;  at  Dam  No. 
13,  lock  and  dam  completed,  lock  gates  placed, 
power  house  built,  and  gate  recesses  and  lock  raised, 
09,  1787-88.    At  Dam  No.  18,  Ibck  and  dam  com- 

Eleted,  lock  gates  placed,  and  constr.  of  power 
ouse  in  progress,  09, 1789.  At  Dam  No.  19,  abut- 
ment for  dam  completed,  and  work  on  600'  navi- 
gable pass  begun;  at  Dam  No.  26,  abutment  for 
dam  completed,  and  cofierdam  for  lock  and  dam 
under  way,  09, 1790. 

1909-10.  At  Dam  No.  8,  navigable  pass  com- 
pleted, foundations  for  Chanoine  weir  and  Pier 
No.  3  and  crib  below  Chanoine  weir  completed, 
piles  for  Piers  Nos.  1  and  2  and  bear-trap  weirs 
driven,  and  work  in  progress  on  lock  houses,  power 
house,  lock  gates,  gas  engines,  etc.,  10,  1949.  At 
Dam  No.  11,  lock  and  guide  walls  completed,  700' 
navigable  pass  completed,  riprap  placed,  and  work 
continued  on  abutment,  piers,  weirs,  power  house, 
gas  engines,  etc.,  10,  1950.  At  Dam  No.  13,  gas 
engines,  air  compressors  and  receivers,  pipe  work, 
etc.,  installed,  practically  completing  work  at  this 
site,  10, 1951.  At  Dam  No.  18,  power  house  com- 
plei!ed,  gas  engines,  compressors,  etc.,  installed, 
and  constr.  look  houses,  10,  X951.  At  Dam  No.  19, 
234 1.  f.  pass  of  500'  section  and  50 1.  f.  of  200'  section 
completed;  at  Dam  No.  26,  constr.  of  lock  and  dam 


carried  on  by  hired  labor,  and  constr.  of  look  houses 
begun,  10, 1952. 

1910-11.  At  Dams  Nos.  11,  13,  and  18,  locks 
and  dams  practically  completed;  at  Dams  Nos.  12, 
14,  15,  20,  contracts  for  constr.  entered  into  and 
work  will  shortly  begin;  at  Dam  No.  19,  dr.,  coffer- 
dam constr.,  navigable  pass  abutment  and  founda- 
tion completed;  at  Dam  No.  26,  lock  and  dam 
about  80%  completed;  at  Dam  No.  28,  to  be  constr. 
by  hired  labor,  contracts  lor  material  entered  into, 
11, 2147-50. 

1911-12.  At  Dam  No.  11,  power  house  com- 
pleted, machinery  Installed,  and  lock  and  dam 
placed  under  operating  and  care  Aug.  1,  1911;  at 
Dam  No.  12,  2  look-keepers'  houses  constr.,  18, 
2343.  At  Dam  No.  13,  Poiree-dam  foimdations 
and  extension  to  piers  for  bear- trap  weirs  com- 
pleted, and  lock  and  dam  placed  under  operation 
and  care  Aug.  1,  1911;  at  Dam  No.  14,  work  on 
lock  and  dam  continued,  900  1.  1.  cofferdam  85% 
completed,  and  2  lock-keepers'  houses  completed; 
at  Dam  No.  15,  work  on  lock  and  dam  continued 
and  2  lock-keepers'  houses  constr.;  at  Dam  No.  18, 
lock  and  dam  completed  and  placed  under  oper- 
ating and  care  May  1,  1910;  at  Dam  No.  19,  work 
on  lock  and  dam  m  progress,  and  2  lock-keepers' 
houses  constr.;  at  Dam  No.  20,  work  on  lock  and 
dam  in  progress  and  2  lock-keepers'  houses  constr.; 
at  Dam  No.  26,  work  practically  completed;  at 
Dam  No.  28,  work  continued  and  about  17%  com- 
pleted, 13, 2343. 

PROJECTS. 

Act  Mar.  2,  1907,  au.  nav^ble  d.  of  9'  at  Dams 
Nos.  8, 11, 13, 18,  and  26,  incrS^ing  cost,  07, 556. 

Capt.  Altstaetter  invites  attention  to  advantages 
of  adopting  seme  system  for  the  imp.  of  the  Ohio 
which  would  insure  a  regular  rate  of  progress  with 
a  certain  number  of  new  dams— say,  5  to  10— begun 
each  year.  Training  of  help,  etc.,  delays  progress 
considerably,  08, 1808. 

Act  June  25, 1910,  au.  continuing  imp.  with  view 
to  securing  9'  by  constr.  Dams  Nos.  12,  14,  15,  16, 
17,  20  to  25,  incl.,  27,  and  28,'  10,  701. 

IDam  No.  8  trans,  to  Pittsburgh  district  Aug.  23, 
1910,  11,2147. 

Act  June  25, 1910,  au.  canalization  pioj.  for  entire 
E.i  (see  Ohio  E.,  general  imp.),  11, 754. 

SURVEYS. 

11,  2148. 


CC-69     Kanawha  River,  Great,  W.  Ya. 

at  mouth.) 


(Harbor  of  refuge 


APPROPRIATIONS.    (Seep.  912.) 

CONTRACTS. 

1884.  Porter,  Tucker  &  Mahan,  constr.  2  ice 
piers,  8S,  1827. 

1885.  J.  J.  Shipman,  constr.  ice  pier,  86, 1550. 

ENGINEERS. 

Chief  of  Engineers.    R.,  85,  284;  86,  275;  87, 
241;  88,  223. 

In  cbaige: 

Lt.  Col.  W.  B.  Merrill,  1884-87.    B.,  85,  1826; 
86, 1550;  87, 1822. 
Col.  W.  P.  Craighill.    R.,  88, 1750. 


OPERATIONS. 

1884-85.  Partial  constr.  of  2ice  piers  at  mouth 
ofE.,  85, 1827. 

1885-86.  Completion  of  3  ice  piers,  proj.  com- 
pleted, 86, 1560;  88, 1759. 

PROJECTS. 

By  Lt.  Col.  Merrill,  for  making  H.  of  refuge  at 
mouth  of  Great  Kanawha  With  3  ice  piers;  est, 
$15,000,  86, 1827;  86, 1550;  87, 1822. 


SURVEYS. 

Maps.    9Z,  Atlas,  100. 


iH.D.  492,  60th,  1st 


rSeepp.  14-22  fori 
Lexplanations,  etc.  J 


BIVEB  AND   HARBOB  WOEKS. 
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See  p.  907. 


OHIO  RIVEK. 


See  special  index,  p.  909. 


CC-71 


Middleport,  Ohio.     (Ice  harbor.) 


COMMERCE. 

Benefit  to  C.  from  ice  Hs.,  84, 1708. 
ENGINEERS. 
Chief  ot  Engineers.    R.,  84,  263. 

In  cbarge.    Lt.  Col.  W.  E.  Merrill.    R.,  84, 
1707, 1708. 

Assistant.    E.  J.  Carpenter.    R.,  84, 1709. 


FLANS. 

By  Col.  Merrill,  4  Ice  breakers  at  Middleport; 
est.,  19,500;  exact  location  of  ice  Hs.  to  be  left  to 
the  discretion  of  tbe  Chief  of  Engineers,  84,  1708, 
1710. 

SURVEYS. 

Au.  act  Aug.  2,  1882;  made  by  Col.  Merrill,  84, 
1708. 


CC-79     Ohio  River,  Parl^ersburg,  W.  Va.     (Ice  breakers.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  80, 19S;  81, 263. 
In  charge.    Maj.W.E.  Merrill.    R.,  81, 1954. 

PLANS. 

By  Maj .  Merrill,  1880,  2  ice  breakers  or  cribs  filled 
with  St.;  est.,  $6,000,  80, 1795, 1796. 


SURVEY. 

Au.  act  June  14,  1880;  made,  1880,  by  Maj.  Mer- 
rill, SI,  1964. 


CC-80(a)     Ohio  Biver.     (Operating  and  care  of  Loclcs  and 
Dams  Nos.  11,  13,  and  18.) 


APPROPRIATIONS.    (Seep.  912.) 

CONTRACTS. 

1911.    McDevitt  &  Erskine,  turn,  natural  gas 
at  Dam  No.  H,  $600,  13,  2357. 


ENGINEERS. 

Chief  of  Engineers. 

915. 


R.,  10,  706;  11,  760;  IS, 


In  charge.    Capt.    F.   W.   Altstaetter, 
R.,  10, 1959;  (Maj.)  11,  2159;  13, 2356. 


1910- 


OPERATIONS. 

1909-10.  Lock  and  Dam  No.  18  placed  imder 
operating  and  care  May  1, 1910,  10, 1959, 

1910-11.  Mainten.  work  and  minor  repairs 
made,  11, 2169. 

1911-13.  liooks  and  Dams  Nos.  11  and  13 
placed  under  operating  and  care  Aug.  1,  1911,  13, 
915. 

PHYSICAL  CHARACTERISTICS. 

Pool  formed  by  Dam  No.  18  extends  about  12  m. 
upstream  and  is  of  benefit  to  craft  entering  and 
leaving  Muskingum  E.,  10,  706. 


CC-81    Musldnglun  River,  Ohio.     (Ice  harbor  at  mouth.) 


APPROPRIATIONS.    (See  p.  912.) 

COMMERCE. 

Important,  79, 1367. 

CONTRACTS. 

1880.    T.  B.  Townsend,  dimension  St.,  80, 1790. 

1883.  S.  G.  Sprague,  round  timber,  83,  1937. 
W.  H.  Ewing  &  Co.,  sq.  timber,  83, 1937. 

1884.  Marietta  Chair  Co.,  timber,  85,  1822. 
Dawes,  Irish  &  Co.,  round  piles,  120  1.  f.,  85, 1822. 

1889.  D.  M.  Wolf,  white  oak  thnber,  132  M  f. 
b.  m.,  89, 1890. 

1891.  Griffith  &  Wedge  Co.,  lock  machinery, 
{2,706.64,  93,  1998. 

DOCUMENTS.    (Not  published  in  reports.) 

Maj.  Merrill's  R.,  H.  Doc.  60,  41st  Cong.,  3d  sess., 
71, 392. 

ENGINEERS. 

Chief  of  Engineers.    R.,  70,  32;  71,  60;  78, 

108;  79,  146;  80,  194;  81,  262;  83,  257;  83,  264; 
84,  263;  86,  283;  86,  274;  87,  240;  88,  216;  89, 
252;  90,  227;  91,  293;  93,  281;  93,  316;  94,  288; 
95, 320;  96,  277. 


In  charge: 

Maj.  W.  E.  Merrill,  1871-92.  R.,  71,  392,  39a 
394;  79,  1365;  (Lt.  Col.)  80,  1789;  81,  1949;  83, 
1934;  83,  1556;  84,  1703;  86,  1821;  86,  1646;  87, 
1813;  88, 1683;  89, 1888;  90,  2198;  91,  2367. 

Maj.  A.  Stickney,  1892-96.  R.,  93,  1997,  1998; 
(Lt.  Col.)  93,  2502;  94, 1874;  95,  2368. 

Maj .  W .  H .  Heuer,  1896.    R.,  96, 2103. 

Assistants: 

T.P.Roberts.    R.,  79, 1366. 
W.  Weston.    B.,  85, 1823;  88, 1684. 
Lt.  C.  E.  Gillette.    R.,  91, 2368. 
E.  Moeser.    R.,  93, 1997, 1999. 

ESTIMATES.    (See  Projects.) 

By  T.  P.  Roberts,  new  masonry  look,  1225,500, 
79, 1365, 1371. 

LEGAL  PROCEEDINGS. 

Steps  taken  to  obtain  title  to  certain  ground 
about  lock,  96,  2104. 

LEGISLATION. 

Immediate  action  under  app.  of  1879  prevented 
by  legal  difficulties,  80, 1789. 
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OBSTBCCTIONS. 

Baltimore  &  Ohio  Southwestern  Ry.  br.,  pro- 
posed change  of  draw  to  opposite  side  (see  Projects), 
93,  2S04;  94, 1874. 

OPEKATIONS. 

1879-80.  649  c.  y .  dimension  St.  and  1,280  c.  y. 
rabble  delivered,  80, 1790. 

1880-81.  Cofferdam  built;  upper  end  of  lock 
extended  40'  into  bank,  81, 1960. 

1881-83.  2,587  c.  y.  dimension  st.  and  the 
same  quantity  of  rubble  delivered;  6,500  c.  y.  ex- 
cavated: foundation  piles  driven;  9,000  s.  f.  lock 
floor  and  2,700  c.  y.  concrete  and  masonry  laid,  83, 
1936. 

1883-83.  2,600  c.  y.  excavated;  piles  driven; 
1,350  s.  f.  lock  floor  and  1,099  c.  y.  concrete  and 
masonry  laid;  2  lock  gates  nung,  83, 1556. 

1884-85.  11,080  c.  y.  excavated;  foundation 
piles  driven;  4,85S  c.  y.  concrete  and  masonry  laid, 
85, 1824. 

1886-87.  St.  cutting  for  lock  masonry  in 
progress;  failure  of  masomy  on  part  of  the  work 
through  action  of  cement  used,  87, 1814, 

1887-88.  300  1.  f.  of  cofferdam  built;  10,700 
c.  y.  excavated  from  lock  chamber;  1,474  bearing 
piles  driven  and  capped  for  lock  floor  and  walls; 
2,160  s.  f .  of  lock  floor  laid,  88, 1684. 

1888-89.  250  c.  y.  concrete  and  300  c.  y.  of 
mafionry  laid,  and  quantity  of  st.  cut,  89, 1889. 

1889-90.  Lock  floor  and  lower  miter  sills  laid, 
and  look  walls  partly  completed,  90, 2199. 

1890-91.  &.  wall  completed;  land  wall  in 
process  of  constr.;  miter  sills  completed  and  upper 
gates  In  position,  91, 2368. 

1891-93.  Land  wall  completed;  lower  gates 
btiilt  and  placed  in  position,  and  lock  machmery 
completed  and  placed;  2,287  c.  y.  mud  removed 
from  lock  chamber;  lock  opened  to  navigation,  98, 
1997.  Operation  and  care  of  ice  H.  and  lock,  93, 
1998. 

1896-96.  Alterations  made  to  Ey.  br.  (see 
Projects),  96,  2104. 


PHYSICAL  CHARACTERISTICS. 

Discharge  of  the  Ohio  at  Marietta  Isld.,  71, 393. 

PRIVATE  (STATE  AND  CITY)  WORK. 

Snags  removed  by  city  of  Marietta;  also  agree  to 
keep  Chan,  on  Ohio  side  clear  for  S  years,  71, 395. 
Lo(S:  11}'  X  35'  X  180',  and  dams  buUt  by  Ohio  in 
1838,  79, 1367, 1368. 

PROJECTS.    (See  Estimates.) 

By  Lt.  Col.  Merrill,  1879,  ice  H.  by  means  of  look 
and  dam,  admitting  boats  from  the  Ohio  to  Muskin- 
gum; lock  400'  1.  bet.  miter  sills,  and  66'  w.;  new 
masonry  inlet  to  mill  race;  extending  dam  through 
"present"  lock,  and  constr.  of  new  dam  br.;  afio 
dr.  below  lock;  est.,  t216,400,  79,  1365;  80,  1790: 
83, 266. 

Increased,  1883,  to  {246,000,  83, 265, 1557. 

Increased,  1885,  to  $296,000,  85, 1821. 

In  1889  115,000  est.  as  required  for  completion, 
89, 1890. 

In  1893  Lt.  Col.  Stickney  est.  S10,000  to  put  lock 
In  good  order,  93, 2603. 

Act  1894  an.  that  as  much  as  necessary  of  the 
funds  belonging  to  the  "Taylorsville  lock  app." 
might  be  used  for  completing  work  at  ice  H.  fock, 
and  also  au.  necessary  alterations  in  Baltimore  & 
Ohio  Southwestern  By.  br.  to  make  lock  accessible 
to  Ohio  E.  commerce,  requiring  substitution  of 
drawspan  for  existing  fixed  span,  the  U.  S.  to  do  all 
the  work  except  that  for  the  superstr.,  payment 
to  be  made  ftom  available  funds  for  care  and 
mainten.  of  public  works,  95, 2369. 

SURVEYS. 

Au.  act  July  11, 1870;  made  by  Maj.  Merrill,  1871, 
71, 392.    R.,  71, 393. 

Of  Muskingum  R.  below  second  dam,  to  ascer- 
tain its  adaptability  for  an  ice  H.,  1878,  78,  108; 
made  by  T.  P.  Roberts.    R.,  79, 1368. 

Maps.    85, 1824. 


CC-88 


Bellaire,  Ohio.     (Ice  harbor.) 


ENGINIIERS. 

Chief  of  EngUieers.    R.,  80, 195;  81, 263. 

In  cbarge.    Maj.  W.  E.  Merrill,  1881.    R.,  81, 
1951. 

Assistant.    J.  H.  Harlow.    R.,  81, 1962. 


PLANS. 

By  Maj.  Merrill,  1881,  protection  of  landing 
agamst  ice,  by  2  crib  pieis  intermediate  bet.  the 
"present"  piers  in  the  EE.  br.;  est.,  t7,500,  81, 
1951, 1953. 

StTRVEYS. 

Au.  act  Mar.  3, 1879,  80, 195;  made  by  Maj.  Mer- 
rill, 1881,  81, 1951. 


CC-93(a)    Ohio  River, 


Pa.    (Constructing  Locl£S  and  Dams 
Nos.  1-10.) 


APPROPRIATIONS.    (See  p.  912.) 

COMMERCE. 

Diagram  of  freight,  value,  and  app.,  13, 2,322. 

CONTRACTS. 

1903.  Eobt.  A.  Cummings,  bldg.  400'  Chanoine 
Dam  No.  5  (unit  prices  given);  The  Evansville 
Cont.  Co.,  bldg.  2  masonry  piers  and  s.  shore  abut- 
ment, Dam  No.  6  (unit  prices  given),  03,  1679. 
Preslar-Crawley  Mfg.  Co.,  drilling  test  holes.  Look 
and  Dam  No.  7, 13 1. 1.  loose  material,  tS  1.  f.  hard 
material;  Aetna  Cons.  Co.,  paving  slopes,  Lock 
No.  i,  $1.25,  03, 1680. 

1903.  Atlas  Portland  Cement  Co.,  Portland 
cement  for  Dams  Nos.  4  and  6;  John  P.  McGuire, 
fum.  cover  plates,  Dam  No.  6,  $995, 03, 1679.  Ameri- 
can Hoist  &  Derrick  Co.,  hoisting  engine,  $1,235, 03, 
1680;  Perm  Bridge  Co.,  2  steel  lock  gates  at  Lock 
6,  $36,000;  W.  W.  Wood  Co.,  power  house  at  Dam 


No.  6,  $15,890;  T.  J.  Wflliams,  2  lock-keepers' 
houses  at  Dam  No.  6,  $5,671  for  each  building,  $30 
each  for  mantles,  grates,  and  hearths;  The  Evans- 
vUIe  Cont.  Co.,  600'  Chanoine  dam,  navigable  pass. 
Dam  No.  3  (unit  prices  given);  Aetna  Cons.  Co., 
reconstr.  140 1.  f .  land  wall.  Dam  No.  5,  $7.76  c.  y .  for 
concrete,  and  $5  c.  y.  for  coping  st.  in  place;  Aetna 
Cons.  Co.,  4,000 1.  riprap  St.,  $1.10 1.,  04, 2518. 

1904.  E.  Brown  Baker,  bldg.  376'  Chanoine 
dam,  and  a  bear-trap  dam,  102'  4"  w..  Dam  No.  2 
(unit  prices  given) ,  04, 2519.  The  Dravo  Cont.  Co. , 
bldg.  foundation  of  2  lockkeepers'  houses  at  Dam 
No.  2,  excavation,  40$  c.  y.;  concrete,  $6.20  c.  y.; 
Brady  Cons.  Co., bldg.  power  houses  at  Dam  No.  2, 
$12,469,  05,  1847.  Baker  &  Egan,  bldg.  352'  Cha- 
noine dam.  Dam  No.  4,  also  supple,  contract  (prices 
given),  05, 1848. 

1906.  The  Ohio  River  Cont  Co. ,  dr. ,  Dam  No.  2, 
29t  c.  y . ,  05, 1847.  The  Ohio  Elver  Cont.  Co. ,  bldg. 
100'  Chanoine  dam,  2  bear-trap  foundations,  and  a 
Chanoine  weir  160'  1.,  3  piers  and  abutment  Dam 


r See  pp.  14-22  tori 
Lexplanatlons,  etc.J 


RIVEK  AND   HARBOR  WORKS. 
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See  p.  907. 


OHIO  BIYES. 


See  special  index,  p.  909. 


No.  3,  (unit  prices  given),  06,  1847,  1848.  Baker 
Cont.  Co.  (Inc.),  bldg.  about  98'  Chanoiue  dain,  2 
bear-tiap  foimdations,  each  93'  l.,aClianoineweii 
160'  1.,  3  pieis  and  abutments.  Dam  No.  4  (prices 
given);  1116  Dravo  Cont.  Co.,  bldg.  303'  Chauoine 
dam,  2  bear-trap  dam  foundations,  Chanoine  weir, 
3  piers  and  abutment.  Dam  No.  5  (prices  given), 
OS,  1848;  Wm.  F.  Panke,  bldg.  2  lock-keepers' 
houses  at  each  of  Dams  2  and  s,  S4,80n  each;  J.  Car- 
rol Barr,  bldg.  concrete  foundations  for  2  lock-keep- 
ers' houses  at  each  of  Dams  3  and  4  (prices  given); 
Brady  Cons.  Co.,  bldg.  power  house  at  each  of 
Dams  3,  4,  and  5.  812,7'89,  05. 1849. 

Contracts  for  necessary  machinery,  etc.,  for  these 
locks  and  dams,  06,  1598,  1599,  1600,  1601,  1602, 
1603,  1604,  1605;  07,  1719,  1720,  1721,  1722,  1723, 
1724, 1725. 

1909.  The  Hollcrbach  &  May  Co.,  constr. 
abutment,  piers,  and  weirs  ({229,954.50),  Dam  No. 
8, 11, 2132. 

1910.  The  T.  A.  Gillespie  Co.,  constr.  lock  and 
bear  trap  and  guide  walls,  K.  wall,  power  house, 
navigable  pass,  Chanoine  weirs,  abutment,  etc.. 
Dam  No.  7  (unit  prices  given),  $750,645.79, 11,2131, 
2132.  The  Guy  Johnston  Cont.  Co.,  constr.  2  lock- 
keepers'  houses,  S10,429.88,  at  Dam  No.  8;  Ameri- 
can Bridge  Co.,  fum.  structural  steel,  etc.,  16,766.84, 
Dam  No.  8;Indep6ndent  Bridge  Co.,  turn,  and  erect- 
ing lock  gates,  $34,093.36,  Dam  No.  8,  11,  2132. 
New  Jersey  Foundry  &  Machine  Co.,  fum.  and  in- 
stalling lock-operatmg  mechanism,  $9,841.55,  Dam 
No.  8;  James  Kinney,  jr.,  drilling  well  and  fitting 
it  with  air  lift,  $1,065,  Dam  No.  8;  Hile  &  Higgs, 
bldg.  power  house,  $27,524.50,  Dam  No.  8;  Jas.  J. 
Walker  Co.,  fum.  and  installing  air  compressors 
and  pipe  work,  $9,051.45,  Dam  No.  8;  Btuy  Com- 
pressor Co.,  fiin.  and  installing  2  air  receivers, 
$380  each.  Dam  No.  8;  Gee  Electric  Construction 
Co.,  fum.  and  installing  gas  engines,  $8,052,  Dam 
No.  8,  11,  2133.  Thos.  Carlin's  Sons  Co.,  bldg. 
maneuver  boat,  $5,200,  Dam  No.  8;  National  Con- 
tracting Co.,  constr.  lock  and  guide  walls,  river- 
wall  power  house,  the  dam,  abutment,  grading 
and  paving,  etc.,  $912,455.66,  Dam  No.  9,  11, 2134. 

.ENGINEERS. 

Chief  of  Engineers.  R.,  03,  435;  04,  464;  05, 
476;  06,  622;  07,  650;  08,  687;  09,  621;  10,  693; 
11,747;  18,899. 

In  charge: 

Capt.  W.  L.  Sibert,  1903-06.  R.,  03,  1672;  04, 
2614;  (Maj.)  OS,  1845;  06, 1692. 

Mai.  H.  C.  Newcomer,  1907-.  R.,  07, 1706;  08, 
1783;'09,  1776;  (Lt.  Col.)  10,  1936;  11,  2124;  13, 
2318. 

Assistants: 

Wm.  Martin.    R.,  04, 2619. 

W.  H.  Chadboum,  jr.    B.,  04, 2520;  06, 1853. 

J.  W.  Arras.    B.,  OS,  1849. 

1st  Lt.  Geo.  R.  Spalding.    B.,  OS,  1851. 

1st  Lt.  E.  N.  Johnston.    B,,  05, 1851. 

OPERATIONS. 

1903-03.  Dam  No.  2,  constr.  of  500'  navigable 
pass  completed;  Dam  No.  3,  Chan.  300'  x  5,000'  1. 
almost  completed;  Dam  No.  4,  about  100'  navi- 
gable pass  completed;  Dam  No.  .5,  coiTerdam  for 
navigable  pass  constr.  and  repaired;  Dam  No.  6, 
practically  complete  except  constr.  of  buildings; 
Dam  No.  7,  loc-tion  of  site  selected,  surs.,  drilling, 
etc.,  03, 1672. 

1903-04.  Dam  No.  2,  dr.  chan.  two-thirds 
completed;  Dam  No.  3,  substr.  constr.  carried 
away  by  rise  ol  R.:  Dam  No.  5,  work  on  Chanoine 
dam  cont.;  Dam  No.  6,  work  on  piers,  abutment, 
lock  gates,  etc.;  Dam  No.  7,  site  secured,  04, 2519. 

1904-06.  Lock  and  Dam  No.  2,  steps  taken  to 
raise  piers  and  abutments  and  to  alter  movable 


parts  to  meet  requirements  of  9'  proj.,  Chan.  dr. 
200'  X  400';  constr.  of  houses,  etc.,  06, 1850.  Lock 
and  Dam  No.  3,  400'  navigable  pass  and  foundation 
for  200'  more  constr.,  abutment  excavation  "com- 
pleted, OS,  1861.  Lock  and  Dam  No.  4,  riprap  St. 
placed,  work  on  Chanoine  dam  in  progress,  foundar 
tion  piers  for  power  house  built,  dr.  of  bar,  18,697 
c.  y.  removed,  OS,  1852;  Lock  and  Dam  No.  5, 
Chanoine  dam  foundation  for  distance  of  397'  com- 
pleted, work  on  foundation  to  complete  dam,  etc., 
m  progress,  05, 1862, 1853.  Lock  and  Dam  No.  6, 
minor  work  Incidental  to  putting  same  into  oper- 
ation, 05j  1853.  Lock  and  Dam  No.  7,  plans  for 
commencmg  work  in  preparation,  OS,  1864. 

1906-06.  Lock  and  Dam  No.  2,  dam  prac- 
tically completed,  chan.  dr.,  power  house  constr., 
wickets,  etc.,  removed,  altered  and  replaced,  06, 
1592.  Lock  and  Dam  No.  3,  remainder  of  pass 
completed,  work  on  completion  of  dam,  constr.  of 
power  house,  wickets,  etc.,  06,  1693.  Lock  apd 
Dam  No.  4,  U.  S.  assumed  charge  of  navigable  pass 
constr.,  power  house  finished,  06, 1.594.  Lock  and 
Dam  No.  6,  masonry  of  weirs,  piers,  and  abutment 
completed,  lock  sill  lowered  3',  06,  1596.  Lock 
and  Dam  No.  6,  filling,  grading,  and  protection 
work  in  progress.  Lock  and  Dam  No.  7,  prepara- 
tory work  in  progress,  06,  1696.  Summary  of 
materials  placed  and  unit  quantities  of  work  ac- 
complished, 06, 1696. 

lOOe-O*.  Lock  and  Dam  No.  2  practically 
completed  and  in  operation;  Lock  and  Dam  No. 
3,  lock  completed,  dam  nearly  completed,  and  in 
order  to  meet  9'  d.,  land  wall  raised  30"  and  lower 
guide  wall  4';  Lock  and  Dam  No.  4,  lock  com- 

{ileted,  machinery  installed;  Lock  and  Dam  No.  5, 
ock  practically  completed,  work  on  completion  of 
dam  under  way;  Lock  and  Dam  No.  6  all  com- 
pleted, plant  for  lowering  sill  for  9'  navigation 
being  assembled,  07, 1706,  etc. 

1907-08.  Lock  and  Dam  No,  3,  dam  first 
raised  June  26,  190,5,  constr.  navigable  pass,  bear- 
trap  gates,  erection  of  lock  gates  completed,  in- 
stallation machinery,  dr.,  etc.,  08,  1783.  Lock 
and  Dam  No.  4,  dam  first  raised  June  30,  1908,  all 
constr.  work  of  dam  foundation,  movable  parts  of 
Chanoine  dam   and  bear-trap  gates  were  com- 

Eleted;  installation  of  machinery,  etc.,  08,  1785. 
lOck  and  Dam  No.  6,  all  constr.  work  practically 
finished,  machinery  installed,  etc.,  dam  first  raised 
Nov.  21,  1907.  Lock  and  Dam  No.  6,  work  of 
lowering  lock  sill  for  9'  navigation  practicallv  com- 
pleted Jan.  11, 1908,  08, 1788. 

1908-09.  Lock  and  Dam  No.  2,  raising  lower 
guide  wall  to  an  elevation  of  4'  above  level  of  Pool 
3,  09, 1776. 

1909-10.  Filling  and  paving  of  lock  groimds. 
Looks  2-5, 10, 1936. 

1910-11.    Work  on  Locks  and  Dams  Nos.  7 
and  9  commenced,  purchase  of  land  for  No.  10 
under  way;  Lock   and   Dam   No.   8,   buildings, 
floating  plant,  machinery,  etc.,  completed,   11,  * 
2125,  2126. 

1911-13.  Filling  and  paving  of  lock  grounds 
2  to  6,  incl.,  practically  completed.  Lock  and  Dam 
No.  7,  lock  walls,  gate  recesses,  gate  tracks,  and  100 
1.  f.  guide  wall  constr.;  Lock  and  Dam  No.  9,  lock 
walls,  gate  tracks,  and  recesses  practically  finished, 
482 1. 1.  navigable  pass  constr.,  excavation  for  abut- 
ment, weir,  etc.,  nearly  finished,  18, 2318. 

PROJECT. 

Act  Mar.  3, 1905,  modified  projs.  so  as  to  secure 
9'  at  pool  stage,  06,  476. 

Act  June  25,  1910,  an.  purchase  of  sites,  and 
commencing  constr.  of  Locks  and  Dams  Nos.  9 
and  10.1 

SURVEYS. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc., 
Maps.i    11,2124,2130;  13,2318. 


1 H.  D.  492,  60th,  1st. 
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CC-93(b)    Ohio   River,  Pa.     (Operating  and  care  of  Loclcs 
and  Dams  Nos.  1-10.) 

APPEOPKIATIONS.    (See  p.  912.) 


COMMERCE. 

Constr.  of  dams  of  great  benefit,  especially  to  coal 
interests  by  allowing  harborage  at  Pittsburgh  while 
awaiting  stages  of  water  suitable  to  passage  of  boats 
down  R.,  03,  435. 

'  In  1903,  4,724,938  t.,  03,  435;  in  1907,  4,021,806  t., 
08, 1802;  in  1912,  4,105,649  t.,  12, 2337. 

Saving  of  30  to  SO*  t.  on  coal  shipped  by  water, 
10,  697. 

CONTRACTS. 

1S95.  Rlter  &  Conley,  steel  maneuvering  boat, 
$1,988,  95,  2360. 

1896.  J.  P.  McGuire,  gate  track  rails  and  2  steel 
lock  gates,  519,690,  97, 2355. 

1899.    B.  A.  Qroah,  brick  power  house,  $1,985, 

00,  3142. 

1901.  E.  A.  Cummings,  rebuilding  600'  upper 
guide  wall,  $29,215.60;  Evansville  Contract  Co., 
rebuilding  230'  lower  guide  wall,  $13,575.50;  Law- 
rence Cement  Co.,  4,000  bbls.  cement,  $6,320,  01, 
2658. 

1903.  Scaife  Foundry  &  Machine  Co.,  6  wrought 
iron  or  steel  horses;  Evansville  Contract  Co.,  iron 
and  steel  trestles  and  platforms,  and  30  white  oak 
wickets  complete,  03, 1899. 

1903.  Dravo  Contracting  Co.,  bldg.  435  1.  f. 
movable  dam,  together  with  2  abutments  and  2 
piers,  on  site  of  present  fixed  dam;  also  rebuilding 
apron  of  present  fixed  dam  (unit  prices  given),  04, 
2513. 

1904.  Bodgers  &  Abel,  bldg.  concrete  wall  at 
Davis  Isld.  Dam  (excavation,  30$  c.  y.;  concrete, 
$4.39  c.  y.;  and  steel,  3i  lb.),  06, 1841. 

1905.  Baker  Contract  Co.,  removing  old  bear- 
trap  gate,  remodeling  foimdation  and  piers,  and 
bldg.  and  erecting  new  bear-trap  gate  at  Bavis 
Isld.  Darn  (prices  given),  OS,  1841. 

1907.  Penn  Bridge  Co.,  22  horses  and  irons  for 
40  Chanoine  wickets  (cast  iron,  2.95$  lb.,  and 
wrought  iron  and  steel,  6.650  lb.),  07, 1731. 

1909.  Penn  Bridge  Co.,  reconstr.  bear-trap 
gates  at  Dam  No.  6  (prices  given),  10, 1946. 

1913.  Hope  Eng.  &  Supply  Co.,  installing  gas 
engines  and  starting  air  plant  at  Lock  No.  1  (prices 
given);  Blaisdell  Maoh.  Co.,  installing  air  oomT 
pressor  at  Lock  No.  1,  $3,575,  12, 2337. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  312;  94,  287;  95, 
320;  96,  276;  97,  356;  98,  358;  99,  413;  00,  473; 

01,  473;  02,  407;  03,  435;  04,  464;  05,  474;  06, 
621;  07,  553;  08,  589;  09,  624;  10,  696;  11,  749; 
12,  904. 

In  charge: 

Lt.  Col.  A.  Stickney,  1892-95.  R.,  93,  2481;  94, 
1867;  96,  2359. 

Maj.  W.  H.  Heuer,  1896-97.  R.,  96,  2097;  97, 
2354. 

Maj.  W.  H.  Bixby,  1898-1901.  R.,  98,  2077;  99, 
2347;  00, 3140;  01,  2657. 

Capt.  W.  L.  Sibert,  1902-06.  R.,  02,  1897;  03, 
1671;  (Maj.)  04, 2512,  2513;  06, 1841;  06, 1588. 

Maj.  H.  C.  Newcomer,  1907-.  R.,  07, 1727;  08, 
1795;  09,  1779;  10,  1940;  11,  2135;  (Lt.  Col.)  12, 


W.  Martin.'  R.,  93,  2482;  94,  1867;  95,  2360; 
96,  2098;  97,  2356;  98,  2079;  99,  2351;  00,  3145; 
01,  2659;  04,  2512. 

J.  W.  Arras.    R.,  05, 1842. 

W.  H.  Chadboume,  jr.    R.,  06, 1843. 

OBSTRUCTIONS. 

By  approval  of  Sec.  of  War,  P.  &  L.  E.  BR.  Co. 
removed  old  br.  over  B.  at  Beaver,  11, 2143. 


OPERATIONS. 

1892-93.  Dam  lowered  twice  and  raised  twice, 
93, 2481. 

1893-94.  Dam  lowered  twice  and  raised  twice, 
94, 1867. 

1894-96.  Dam  lowered  twice  and  raised  twice, 
96, 2359. 

1895-96.  Dam  lowered  twice  and  raised  once, 
96, 2097. 

1896-97.  Old  wooden  gates  replaced  with  new 
steel  gates;  dam  raised  5  times  and  lowered  4,  97, 
2354. 

1897-98.  Dam  raised  6  times  and  lowered  5, 
98,  2077. 

1898-99.  Dam  raised  5  times  and  lowered  4 
times;  several  wheel  axles  being  broken,  the  entire 
system  was  renewed  with  new  and  heavier  axles; 
water  tanks,  badly  decayed,  were  cut  down  one. 
half  to  prevent  accident  from  being  blown  over, 
and  minor  repairs  made  to  wickets,  etc.,  99,  2347. 

1899-00.  Dam  raised  and  lowered  3  times 
constr.  of  power  house  in  progress;  a  small  dike 
near  isld.  end  of  dam  completed,  and  minor  repairs 
made,  00,  3140. 

1900-01.  Power  house  completed,  repair  work 
begtui  on  lock  engines  and  machinery,  and  steam 
laimch  purchased,  01, 2658,  2659. 

1901-02.  New  trestles  for  service  br.  secured, 
30  new  wickets  built  and  placed  in  dam,  new  engine 
for  lower  lock  gate  placed,  322'  upper  guide  wall 
and  90'  lower  guide  wall  rebuilt;  dam  raised, 
lowered,  and  raised  4  times,  02, 1897. 

1902-03.  Dam  raised  and  lowered  7  times, 
erection  of  service  br.  for  Weir  No.  3,  fuel  for  lock- 
gate  boilers  changed  from  coal  to  natural  gas, 
timber  floors  in  lock-gate  boiler  bouses  replaced 
by  concrete,  278'  new  concrete  upper  guide  wall 
rebuilt,  and  rebuilding  of  lower  guide  wall  com- 
pleted, 03, 1671. 

1903-04.  Renewal  of  a  few  horses  and  wickets 
in  weirs,  04, 2513.  Lower  lock-gate  valves  changed 
and  replaced  by  balanced  butterfly  valves,  work' 
on  movable  Back  Channel  dam  begun,  150'  of  old 
structure  removed  and  portion  of  balance  dis- 
mantled. Dam  raised  8  times  and  lowered  7  times, 
04, 2514. 

1904-05.  At  Look  No.  1,  reconstr.  of  back 
Chan,  dam  at  Davis  Isld.  Dam  completed,  concrete 
wall  8'  high  above  level  of  land  wall  built,  sand 
and  slag  deposited  on  U.  S.  property  behind  lock, 
and  dam  lowered  and  raised  S  times.  At  Lock 
No.  6,  placed  in  operation  Aug.,  1904,  about  2,000 
t.  riprap  laid  to  protect  piers  and  foundations; 
dam  raised  and  lowered  3  tunes,  05, 1842. 

1905-06.  At  Lock  and  Dam  No.  1,  worn-out 
parts  of  dam  repaired,  work  of  removing  old  bear- 
trap  gate  and  replacing  with  new  gate  completed, 
extension  of  retaining  wall  to  lower  end  of  lock 
and  constr.  concrete  cover  over  lower  gate  recess 
completed,  waste  material  deposited,  repairs  to 
boilers,  raising  boiler  house,  shops,  etc.,  d^ris 
cleared,  wickets  replaced,  and  dam  raised  and 
lowered  7  times,  06, 1589.  At  Lock  and  Dam  No. 
6,  air  compressor  replaced,  bar  above  lock  removed, 
and  dam  raised  11  times  and  lowered  10  times,  06, 
1590. 

1906-07.    At  Lock  and  Dam  No.  1,  misc.  re- 

fiairs  made,  trestle  erected,  culvert  constr.,  pipe 
ines  repaired,  boiler  for  launch  installed,  wickets 
removed  and  replaced,  etc. ;  dam  raised  and  lowered 
4  times,  07,  1727.  At  Lock  and  Dam  No.  2,  as- 
signed to  operating  and  care  Oct.  13,  1906,  minor 
changes  and  repairs  made,  1,350  c.  y.  dr.  from 
lock-gate  recesses,  and  dam  raised  3  times  and 
lowered  2  times,  07, 1728.  At  Lock  and  Dam  No. 
6,  slight  repairs  to  main  structures,  repairs  to  in- 
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jured  lock  bldgs.,  300  o.  y.  deposit  removed,  and 
dam  raised  3  times  and  lowered  4  times,  07, 1729. 

1907-08.  At  Lock  and  Dam  No.  1,  repairs  and 
renewal  ol  parts,  removal  of  drift,  st.  deposited  to 
prevent  scour,  earth  filling  placed  on  lock  grounds, 
new  wickets  placed,  and  dam  raised  10  times  and 
lowered  9  times,  08, 1795.  At  Lock  and  Dam  No. 
2,  horse  boxes,  horses,  props,  and  wickets  repaired 
and  replaced,  placing  and  painting  cover  plates  on 
lock  walls  and  other  necessary  renewals  and  re- 

gairs,  earth  placed  on  lock  grounds,  monoliths  of 
oth  bear-trap  p.  repaired  against  settling,  6"  x  12" 
OELk  blocks  below  the  hurters  removed,  drift  re- 
moved, and  dam  raised  8  times  and  lowered  7 
times,  08, 1797.  At  Lock  and  Dam  No.  3,  assigned 
to  operating  and  care  Feb.  1, 1908,  necessary  changes 
to  machinery,  etc.,  made  and  drift  removed;  dam 
raised  once,  08,  1799.  At  Lock  and  Dam  No.  4, 
assigned  to  operating  and  care  Feb.  1,  1908,  neces- 
sary changes  to  machinery,  etc.,  made  and  drift  re- 
moved; dam  raised  once,  08, 1799.  At  Look  and 
Dam  No.  5,  assigned  to  operating  and  care  Nov.  21, 
1907,  dam  raised,  necessary  changes,  repairs,  etc., 
made  in  commencing  operations,  and  dam  raised  2 
times  and  lowered  once,  08,  1799.  At  Lock  and 
Dam  No.  6,  removing  lower  lock  gate,  lowering_  sill 
and  foundations  3',  erecting  new  lower  gate,  minor 
repairs,  5,500  c.  y.  dr.,  and  dam  raised  2  times  and 
lowered  once,  08, 1801. 

1908-09.  At  Lock  and  Dam  No.  1,  dam  raised 
and  lowered  2  times,  necessary  repairs  to  gates, 
extension  of  lower  guide  wall  completed,  filling 
and  grading  lock  grounds,  etc.,  09, 1781.  At  Lock 
and  Dam  No.  2,  dam  raised  and  lowered  2  times, 
monoliths  ol  p.  anchored,  4,136  o.  y.  dr.  from  bar, 
upper  guide  wall  raised  2',  and  storage  tank  in- 
stalled, 09,  1782.  At  Lock  and  Dam  No.  3,  dam 
raised  and  lowered  2  times,  movable  parts  replaced 
and  repaired,  storage  tank  installed,  rough  st. 
placed  to  prevent  scour,  09,  1783.  At  Lock  and 
Dam  No.  4,  dam  raised  and  lowered  4  times,  un- 
usually large  number  of  breakages  repaired,  and 
storage  tank  installed,  09,  1783.  At  Lock  ahd 
Dam  No.  5,  dam  raised  and  lowered  3  times,  re- 
pairs to  damaged  horses  and  broken  horse  boxes, 
rough  St.  placed  to  prevent  scour,  3,910  c.  y.  dr. 
from  bar,  and  lock  wall  anchored,  09,  1783.  At 
Look  and  Dam  No.  6,  dam  raised  and  lowered  3 
times,  repairs  to  gap  in  "A"-frame  dam,  machinery 
of  maneuvering  boat  replaced,  and  st.  placed  to  pre- 
vent scour,  09, 1784. 

1909-10.  At  Lock  and  Dam  No.  1,  masonry 
repointed,  repairs  to  dam  and  other  structures, 
scouring  prevented,  machinery  installed  and  re- 
paired, and  dam  raised  and  lowered  4  times,  10, 
1941.  At  Lock  and  Dam  No.  2,  new  gate  "wheels 
placed,  boiler  installed,  and  dam  raised  and  lowered 
5  times,  10,  1943.  At  Lock  and  Dam  No.  3,  st. 
placed  to  prevent  scour,  steps  and  entrances  to 
basements  of  power  bldgs.  and  lock  houses  constr., 
and  dam  raised  and  lowered  4  times,  10,  1943. 
At  Lock  and  Dam  No.  4,  repairs  to  excessive  break- 
ages, St.  and  concrete  blocks  placed  below  protec- 
tion cribs,  dr.  material  deposited  behind  upper 
guide  wall,  and  dam  raised  and  lowered  4  times, 
10, 1943.    At  Lock  and  Dam  No.  5,  st.  placed  to 

?revent  scour,  and  dam  raised  and  lowered  3  times, 
0,  1943.  At  Lock  and  Dam  No.  6,  reconstr.  of 
bear-lrap  gates  commenced,  one  practically  fin- 
ished and  the  other  under  way,  about  1,540  c.  y. 
dr.  from  bar,  and  dam  raised  3  times  and  lowered 
4  times,  10, 1943. 


1910-11.  Hull  for  pump  boat  constr.  at  Govt, 
yard,  11,  2137.  At  Lock  and  Dam  No.  1,  dam 
raised  and  lowered  2  times,  considerable  repairs 
made  to  lock  gates  and  movable  dam,  paving  ahd 
grading  lock  grounds,  and  repairing  break  In  dam, 
11,  2138.  At  Lock  and  Dam  No.  2,  dam  raised 
and  lowered  2  times,  minor  repairs  to  movable 
dam,  38,692  c.  y.  dr.  to  obtain  chan.,  11,  2140.  At 
Lock  and  Dam  No.  3,  dam  raised  and  lowered  2 
times,  repairs  to  horses,  props,  etc.,  heavy  st. 
added  to  protection  crib,  21,515  c.  y.  dr.  from  bar 
adjoining  lock,  and  12,410  o.  y.  dr.  from  bar  below 
dam,  11,  2140.  At  Lock  and  Dam  No.  4,  dam 
raised  and  lowered  2  times/  and  repairs  to  props 
and  hurter  extension  plates,  11,  2141.  At  Lock 
and  Dam  No.  5,  dam  raised  and  lowered  2  times, 
slight  repairs  made  to  horses,  props  and  2  wickets, 
and  bank  protection  placed,  11,  2142.  At  Lock 
and  Dam  No.  6,  dam  raised  4  times  and  lowered  3 
times,  and  reconstr.  of  bear-trap  gates  completed, 
11,  2142. 

1911-13.  At  Look  and  Dam  No.  1,  dam  raised 
and  lowered  6  times,  work  on  removal  of  lock  gates 
begun,  cofferdam  constr.,  unwatering  of  inclosure, 
lock  gates  completed;  etc.,  new  hydraulic  operat- 
ing plant  with  gas-engme  compressor  plant  installed 
and  needed  repairs  made,  13,  2332.  At  Lock  and 
Dam  No.  2,  dam  raised  and  lowered  5  times,  and  re- 
pairs made  to  dam  and  maneuvering  boat,  1 3, 2334. 
At  Lock  and  Dam  No.  3,  dam  raised  and  lowered  7 
times,  excessive  number  of  breakages  repaired, 
steamerwhich collided  withwicketB  and  sank,  raised, 
and  31,462c.  y.  dr.  from  bar,  13, 2334.  At  liock  and 
Dam  No.  4,  dam  raised  and  lowered  6  times,  repairs 
to  parts  of  dam,  blacksmith  shop  constr.,  13, 2335. 
At  Lock  and  Dam  No.  5,  dam  raised  and  lowered 
6  times,  small  number  of  repairs  made,  st.  placed 
to  prevent  scour,  and  coping  of  lock-gate  wall  reset 
and  anchored,  13,  2335.  At  Lock  and  Dain  No.  6, 
dam  raised  and  lowered  5  times,  wicket  replaced, 
repairs  made  to  buildings,  maneuvering  boat  over- 
hauled, 13,  2336.  At  Lock  and  Dam  No.  8,  dam 
raised  3  times  and  lowered  2  times,  pipe  guard  rail 
constr.,  dike  to  prevent  scour  constr.,  flues  placed 
in  maneuvering-boat  boiler,  and  cement  walks  and 
steps  under  constr.,  13,2336. 

PHYSICAL  CHARACTERISTICS. 

Ice  damaging  works,  93, 2481. 

Duration  in  days  of  stages  in  the  K.  at  the  dam, 
from  1885,  93, 2483;  94, 1869;  96, 2099;  97, 2357. 

Damage  to  service  br.  for  operating  wiers  of 
Davis  Isld.  Dam,  01, 2667. 

Hi§h  water,  scour,  damages,  etc.,  07, 1728. 

Matnt«n.  of  pools  and  water  stages;  effect  of  cold 
weather  on  navigation,  11, 2136. 

Droughts,  eflect  of,  on  pools;  excessive  rainfall, 
13, 2327. 

Difficulty  in  maneuvering  dams;  damages  by 
rise,  13,2328. 

Lowest  average  temperature  in  Pittsburgh  dis- 
trict; heavy  ice,  13, 2329. 

Accident  causes  loss  of  steam  launch  Wenonah; 
man  drowned,  13, 2330. 

PROJECTS. 

By  Maj.  Bixby,  1900,  rebuilding  710'  of  the  upper 
and  250'  of  the  lower  guiding  wall  of  lock,  substitute 
ing  Portland  cement  concrete  for  the  previous  cribs 
of  timber  and  St.;  est.,  $46,000,  00, 3141. 

SURVEYS. 

Minor,  11, 2142. 
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CC-97(a)     Ohio  River.     (Dredging  Pools  Nos.  3,  4,  and  6.) 


APPROPRIATIONS.    (See  p.  912.) 

CONTRACTS. 

1905.  Monongahela  &  Western  Dredging  Co., 
dr.  at  Dam  No.  6, 19(t  o.  y.;  The  Ohio  Eiver  Cont. 
Co.,  hire  of  dr.  plant,  $11  per  hour,  06, 1606. 

ENGINEERS. 

Chlel  ot  Engineers.  R.,  05,  478;  06,  525;  07, 
552;  08, 589;  09, 623;  10, 696. 

In  charge: 

Maj.  W.  L.  Sibert,  1905-06.  R.,  05,  1854;  06, 
1605. 

Maj.  H.  C.  Newcomer,  1907-.  R.,  07, 1725;  08, 
1794;  09, 1778;  (Lt.  Col.)  10, 1938. 


OPERATIONS. 

1905-06.  35,161  c.  y.  dr.  from  bar  at  Lock  No. 
6,  and  36,162  c.  y.  from  bar  at  Lock  No.  3, 06, 1606. 

1906-07.  6,132  0.  y.  dr.  from  Pool  No.  6,  and 
2,622  c.  y.  from  Pools  Nos.  3  and  4,  07, 1725. 

1907-08.  Work  suspended  above  and  below 
Dam  No.  3  owing  to  interference  with  cofEerdam 
ot  contractor  constr.  the  dam,  08, 1794. 

1908-09.  12,755  c.  y.  dr.  from  Pool  No.  4,  09, 
1778. 

PROJECTS. 

Act  Mar.  3, 1905,  provides  for  removal  of  material 
from  bar  in  upper  approach  to  Lock  No.  6, 06, 478. 

Aug.  30, 1905,  a  reauotment  of  tl0,350  was  made  for 
dr.  Fools  Nos.  3  and  4,  Ohio  B.,  06, 525. 


CC-97(b)    Ohio   River.     (Construction    of   movable    Dams 

Nos.  2  to  6.) 


APPROPRIATIONS.    (See  p.  912.) 

CONTRACTS. 

1893.  Iron  City  Sand  Co.,  sand,  J2,550;  Wilson 
Bros.  &  Co.,  St.,  168,378.75;  S.  Harrold,  brick, 
$3,093.50,  93,  2488. 

1896.  Fort  Pitt  Bridge  Works,  ironwork  of 
Dam  No.  6,  811.706.65,  97, 2361. 

1897.  Hulings  Bros.,  Chanoine  dam  and  pier 
for  No.  6,  $90,613.89,  97,  2362.  Eigemnann  & 
HoUerbach  and  Eichel  &  Arnold,  locks.  No.  2, 
$205,509.60;  Nos.  3,  4,  and  5,  $206,509.60  each,  98, 
2086,  2088,  2090,  2092. 

1899.  The  Evansville  Contract  Co.,  building 
weirs,  piers,  abutments,  and  portion  of  pass  at 
Dam  No.  6,  $174,980.95;  Cummings  Cement  Co., 
natural  hydraulic  cement,  15,000  bbls.,  73it  bbl.  in 
sacks,  or  93}*  bbl.  in  bbls.,  OO,  3160. 

1901.  The  Evansville  Cont.  Co.,  constr.  Cha- 
noine Dam  No.  2,  $18,967.50,  01,  2662,  2665.  E.  J. 
Hingston,  removing  White's  and  trap  dikes  and 
dr.  near  Dam  No.  3,  01,  2666.  The  She'idan-Kirk 
Cont.  Co.,  lock  for  movable  Dam  No.  13  (unit 

? rices  given);  The  Atlas  Portland  Cement  Co., 
ortland  Cement,  $1.38  and  $1.60  bbl.  for  Dam 
No.  13,  and  $1.33  and  $1.65  bbl.  tor  Dam  No.  4, 
OS,  1924.  The  Lawrence  Cement  Co.,  Portland 
cement  for  Dam  No.  2,  $1.43  and  $1.60  bbl.;  Aetna 
Cons.  Co.,  constr.  navigable  pass,  Dam  No.  4  (unit 
prices  given);  L.  S.  McKalhp  &  Co.,  natural  ce- 
ment, m  bbl.;  Monongahela  &  Western  Dredging 
Co.,  dr.,  33t  c.  y.,  and  depositing  behind  Lock  No. 
3,  22(t!0.y.,  08,1925. 

ENGINEERS. 

Chief  ot  Engineers.  B.,  93, 313;  94, 287;  95, 
320,  323;  96,  276,  278;  97,  366;  98,  369;  99,  414, 
417;  00,  473;  01,  474;  02,  410. 

In  charge; 

Lt.  Col.  A.  Stiokney,  1892-95.  R.,  93,  2484;  94, 
1870;  96, 2363. 

Maj.  H.  W.  Heuer,  1896-97.  R.,  96,  2100,  2120; 
97  2358. 

Maj.  W.  H.  Bbtby,  1898-1901.  R.,  98, 2080;  99, 
2362,  2361;  00,  3146;  01,  2661. 

Capt.  W.  B.  Craighill,  1902.    R.,  08, 1919. 

Assistant.  W.  Martin.  R.,  93,2485;  94,1871; 
96,  2364;  96,  2102;  97,  2363;  98,  2092;  99,  2367; 
01,  2666. 

LEGAL  PROCEEDINGS.  ' 

Purchase  ot  land  for  locks  and  dams,  98, 2082. 
Acquisition  of  land,  and  ex.  of  title  for  Dams 
Nos.  13  and  18, 00, 3148. 


OPERATIONS. 

1898-96.  Work  in  progress  on  Lock  No.  6, 
93, 2486;  94, 1871;  95, 2364;  96, 2101. 

1896-97.  Lock  No.  6  almost  completed,,  and 
work  on  navigable  j)ass  begun,  97, 2358. 

1897-98.  Navigable  pass  work  continued,  and 
constr.  of  Locks  Nos.  2  and  4  commenced,  98, 2081, 
2082. 

1898-99.  Constr.  of  Dams  Nos.  2,  4,  and  6 
almost  completed,  and  that  of  Dams  Nos.  3  and  5 
begun,  99,  2363. 

1899-00.  .  Dam  No.  2  completed,  constr.  of 
Dams  Nos.  3,  4,  5,  and  6  in  progress,  00, 3146. 

1900-01.  Work  in  progress  on  constr.  of  dams: 
Dam  No.  3,  72%  completed;  removal  of  dikes  in 

Srogress;  Dam  No.  4  completed  Jan.  31,  1901; 
am  No<  5,  96%  completed;  Dam  No.  6,  80%  com- 
pleted; Dam  No.  13,  negotiations  for  land  site 
completed  and  preliminary  work  begun;  Dam  No. 
18,  location  changed  and  work  begun.  01, 2664. 

1901-08.  Work  on  constr.  of  locks  and  dams 
at  Dam  No.  2;  work  of  completing  600'  navigable 
pass  near  completion;  Dam  No.  3,  about  toiir- 
ntths  of  masonry  lock  completed,  12,245  0.  y.  tem- 
porary Chan,  dr.;  Dam  No.  4,  masonry  lock  com- 
?ilete(i;  about  300'  navigable  pass  completed; 
47,681  c.  y.  dr.  for  temporary  chan.;  Dam  No.  6, 
masonry  look  completed;  Dam  No.  6,  work  sus- 
pended on  account  of  lack  of  funds;  Dam  No.  13, 
cofferdam  constr.;  Dam  No.  18,  preparation  for 
work,  02, 1920. 

PHYSICAL  CHARACTERISTICS. 

Ice  damaging  works,  93, 2485;  95, 2364. 

Bed  of  gravel  30'  to  40'  thick  found  by  means  of 
borings  to  extend  across  the  B.  at  site  of  Dam  No. 
6,  94, 1871. 

Descriptions  of,  sitee  of  dams,  Marietta  to  Pitts- 
burgh, 99,  2364 

PROJECTS. 

Lt.  Col.  Stiokney  est.,  1892,  $2,800  tor  sur.,  93, 
2634. 

Act  1892  provided  for  sur.  for  I,ock  and  Dam  No. 
2,  and  tor  acquiring  title  to  land,  96, 2100. 

Constr.  ot  Locks  and  Dams  Nos.  3,  4,  and  5  au. 
act  1896,  96, 2100.  Value  ot  work  au.  reduced  from 
$2,290,000  to  $1,990,000  by  act  of  1897,  97, 2360. 

By  Lt.  Col.  Stiokney,  1896,  locating  Lock  and 
Dam  No.  2  at  Merriman,  No.  3  at  '"The  Trap," 
No.  4  at  Legionville,  and  No.  5  at  Freedom;  est., 
each,  $750,000,  96, 2121,  2122. 

By  Maj.  Heuer,  1896-97,  navigable  pass  of  Lock 
and  Dam  No.  6,  97, 2358. 
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By  Maj.  Blxby,  1897,  employment  of  men  and 
purchase  of  materials  to  hasten  work  of  dilatory 
contractor  for  navigable  pass  of  No.  6,  98, 2081. 

By  Maj.  Bixby,  1897,  constr.  of  Lock  No.  2. 
ApproT.  by  Sec.  of  War.  Modified  later  by  Chief 
ofEngineers,  to  include  constr.  of  Nos.  3,  i,  and  S, 
98,2082. 

By  Maj.  Bixby,  1898,  6'  of  water  the  year  round, 
by  12  movable  dams,  bet.  Marietta  and  Pittsburgh; 
est.,  $850,000  for  each  dam,  99, 2365. 


SUKVETS. 

Ex.  for  location  of  locks  and  dams  bet.  Davis 
Isld.  Dam  and  Beaver  R.  Dam  au.  act  July  13, 
1892;  made,  1892,  by  Lt.  Col.  Stickney,  93,  2633. 
Sur.,  under  acts  1892  and  1894,  96, 2120. 

Sur.,  Marietta,  Ohio,  to  Pittsburgh,  Pa.,  for 
movable  dams  to  provide  6'  of  water,  1.  w.,  au. 
act  June  3,  1896;  made,  1899,  by  Maj.  Bixby  (see 
Projects),  99, 2361. 


CC-99(a)     Ohio    Biver    at    Rochester    and    Freedom,  Pa. 

(Ice  harbor.) 


COMMERCE. 

Necessity  for  ice  breakers,  84, 1710, 1712, 1714. 

ENGINEEBS. 

Ctalel  of  Engineers.    B.,  84, 263. 

In  charge.    Lt.  Col.  W.  E.  Merrill.    R.,  84, 
1710, 1711. 
Assistant.    E.  J.  Carpenter.    R.,  84, 1713. 


PLANS. 

By  Lt.  Col.  Merrill,  1883,  ice  brcEiker  at  the  mouth 
of  Elkhom  Creek;  est.,  S5,500,  84, 1712, 1713. 

SURVEY. 

Au.  act  Aug.  2,  1882;  made  by  Lt.  Col.  Merrill, 
84, 1710. 
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War  Department 


Corps  of  Engineers.  U.  S.  Army. 


INDEX    MAP 

RIVER  AND  HARBOR  WORKS 

.Snd  Cincinnati,  0.  District. 

Scale: 

0        10       to       W     40       bO      feO      70      M  WlieS 


NoTL'-Numbers  indicate  location  of  locks  and  dams. 
e.*-L. 
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DD.— SECOND  CINCINNATI,  O.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
CuBtomhouBB,  Cincinnati,  Ohio. 


NoTK.— District  limits  considered  to  be  tributaries  of  left  side  of  Ohio  R.  from  the  vicinity  of  Louisville, 
Ky.,  to  Big  Sandy  R.,  inclusive,  and  tributaries  of  the  right  side  of  Ohio  R.  from  Madison,  Ind.,  to 
Steubenville,  Ohio. 

OUo  B.  (see  Dlst.  CC) 

I^ulsvUle,  Ky.  (see  Dlst.  CC)  (1) 

Ohio  B.,  Dam  40  (see  Dlst.  CC)  (1) 

Kentucky  B.,  Ky.  (1) 

Drennon  Cr.,  Ky.  (4) 

Six  MUe  Ct.,  Ky.  (4) 

Flat  Cr.,  Ky.  (4) 

Stony  Cr.,  Ky.  (4) 

Benson  Cr.,  Ky.  (4) 

DixB.,  Ky.  (4) 

Sugar  Cr.,  Ky.  (4) 

Faint  Lick,  Ky.  (4) 

Silver  Cr.,  Ky.  (4) 

Tates  Ct.,  Ky.  (4) 

Jacks  Cr.,  Ky.  (4) 

Calloway  Cr.,  Ky.  (4) 

Otter  Cr.,  Ky.  (4) 

Muddy  Cr.,  Ky.  (4) 

Drowning  Cr.,  Ky.  (4) 

Clear  Cr.,  Ky.  (4) 

Station  Camp,  Ky.  (4) 

Buck  Cr.,  Ky.  (4) 

Boss  Cr.,  Ky.  (4) 

Sturgeon  Cr.,  Ky.  (4) 

South  Fork,  Ky.  B.  (4) 

Buck  Cr.,  Ky.  (35) 

Betty  Bovrman  Cr.,  Ky.  (35) 

White  Oak  Cr.,  Ky.  (25) 

Island  Cr.,  Ky.  (35) 

Sexton  Cr.,  Ky.  (35) 

Lower  Teges  Cr.,  Ky.  (35) 

Upper  Teges  Cr.,  Ky.  (36) 

Crane  Cr.,  Ky.  (35) 

Goose  Cr.,  Ky.  (35) 

Wildcat  Br.,  Ky.  (34) 

Laurel  Cr.,  Ky.  (34) 

Island  Cr.,  Ky.  (34) 

Little  Goose  Cr.,  Ky.  (34) 

Horse  Cr.,  Ky.  (34) 

Collins  Fork,  Ky.  (34) 

Otter  Cr.,  Ky.  (34) 

Asher  Fork,  Ky.  (34) 

Ttmbertree  Cr.,  Ky.  (34) 

Martin  Fork,  Ky.  (34) 

White  Fork,  Ky.  (34) 

Pace  Cr.,  Ky.  (34) 

Hart  Branch,  Ky.  (34) 

Buck  Cr.,  Ky.  (34) 

Bed  Bird  Cr.,  Ky.  (35) 

Bullskin  Cr.,  Ky.  (35) 

Buffalo  Cr.,  Ky.  (35) 


DD 

1 

DD 

3 

DD 

3 

DD 

4 

DD 

5 

DD 

6 

DD 

7 

DD 

8 

DD 

9 

DD 

10 

DD 

11 

DD 

13 

DD 

13 

DD 

14 

DD 

15 

DD 

16 

DD 

17 

DD 

18 

DD 

19 

DD 

30 

DD 

31 

DD 

83 

DD 

33 

DD 

34 

DD 

35 

DD 

36 

DD 

37 

DD 

38 

DD 

39 

DD 

30 

DD 

31 

DD 

33 

DD 

33 

DD 

34 

DD 

35 

DD 

36 

DD 

37 

DD 

38 

DD 

39 

DD 

40 

DD 

41 

DD 

43 

DD 

43 

DD 

44 

DD 

45 

DD 

46 

DD 

47 

DD 

48 

DD 

49 

DD 

50 

DD 

51 

DD 

63  Indian  Cr.,  Ky.  (36) 

DD 

53  Cow  Cr.,  Ky.  (35) 

DD 

54  Meadow  Cr.,  Ky.  (35) 

DD 

55  Buffalo  Cr.,  Ky.  (35) 

DD 

66  Pawpaw  Cr.,  Ky.  (35) 

DD 

57  Blaln  Br.,  Ky.  (4) 

DD 

68  Meeting  House  Br.,  Ky.  (4) 

DD 

69  Middle  Fork,  Ky.  B.,  Ky.  (4) 

DD 

60  Donlgan  Br.,  Ky.  (69) 

DD 

61  Long  Shoal  Cr.,  Ky.  (69) 

DD 

63  Coal  Cr.,  Ky.  (69) 

DD 

63  Lineman  Cr.,  Ky.  (59) 

DD 

64  Mill  Cr.,  Ky.  (59) 

DD 

66  Bryant  Cr.,  Ky.  (59) 

DD 

66  Turkey  Cr.,  Ky.  (69) 

DD 

67  Longs  Cr.,  Ky.  (59) 

DD 

68  Squabble  Cr.,  Ky.  (69) 

DD 

69  Leatherwood  Cr.,  Ky.  (59) 

DD 

70  Bush  Cr.,  Ky.  (69) 

DD 

71  Fltkhom  Cr.,  Ky.  (69) 

DD 

73  Hell  for  Certahi  Cr.,  Ky.  (59) 

DD 

73  Bull  Cr.,  Ky.  (59) 

DD 

74  Bockhouse  Cr.,  Ky.  (59) 

DD 

76  Short  Cr.,  Ky.  (59) 

DD 

76  Stinnett  Cr.,  Ky.  (69) 

DD 

77  Harmond  Cr^  Ky.  (69) 

DD 

78  Beech  Fork,  Middle  Fork,  Ky. 

(69) 

DD 

79  Greasy  Cr.,  Ky.  (59) 

DD 

80  Laurel  Fork,  Ky.  ( 79) 

DD 

81  Lewis  Cr.,  Ky.  (79)                    . 

DD 

83  White  Oak  Cr.,  Ky.  (79) 

DD 

83  Lower  Bad  Cr.,  Ky.  (59) 

DD 

84  Burnt  Camp  Branch,  Ky.  (59) 

DD 

85  Hurricane  Branch,  Ky.  (59) 

DD 

86  Huist  Branch,  Ky.  (69) 

DD 

87  Cutshta  Cr.,  Ky.  (69) 

DD 

88  Coon  Cr.,  Ky.  (87) 

DD 

89  Laurel  Branch,  Ky.  (87) 

DD 

90  Trace  Branch,  Ky.  (87) 

DD 

91  Pauls  Cr.,  Ky.  (87) 

DD 

93  Wooten  Cr.,  Ky.  (87) 

DD 

93  Mackintosh  Cr.,  Ky.  (87) 

DD 

94  Grassy  Branch,  Ky.  (59) 

DD 

96  Guys  Cr.,  Ky.  (59) 

DD 

96  Lick  Branch,  Ky.  (59) 

DD 

97  Turner  Br.,  Ky.  (59) 

DD 

98  Canoe  Fork,  Ky.  (69) 

DD 

99  Puncheoncamp  Cr.,  Ky.  (69) 

DD  100  Cope  Br.,  Ky.  (59) 

DD  101  Tipper  Twin  Cr.,  Ky.  (59) 
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DD  103  Lower  Twin  Cr.,  Ky.  (59) 

DD168 

DD  103  Bear  Cr.,  Ky,  (59) 

DD169 

DD  104  North  Fork,  Ky.  R.  (4) 

DD170 

DD  105  Laurel  Br.,  Ky.  (104) 

DD171 

DD  106  Hurricane  Br.,  Ky.  (104) 

DD17a 

DD  107  Brinks  Cr.,  Ky.  (104) 

DD173 

DD  108  Fraley  Cr.,  Ky.  (104) 

DD174 

DD  109  Brush  Cr.,  Ky.  (104) 

DD175 

DD  110  Rock  Lick  Cr.,  Ky.  (104) 

DD176 

DD  111  War  Cr.,  Ky.  (104) 

DD177 

DD  113  Caney  Cr.,  Ky.  (104) 

DD17S 

DD  113  Stray  Br.,  Ky.  (104) 

DD179 

DD  114  Lick  Br.,  Ky.  (104) 

DD180 

DD  115  Wolf  Cr.,  Ky.  (104) 

DD181 

DD  116  Bush  Br.,  Ky.  (104) 

DD183 

DD  117  Eversole  Br.,  Ky.  (104) 

DD183 

DD  118  WlUard  Cr.,  Ky.  (104) 

DD184 

DD  119  Big  Cr.,  Ky.  (104) 

DD185 

DD  130  Macles  Cr.,  Ky.  (104) 

DD186 

DD  131  Leatherwood  Cr.,  Ky.  (104) 

DD187 

DD  133  Owens  Br.,  Ky.  (131) 

DD188 

DD  133  Beech  Fork,  Ky.  (131) 

DD189 

DD  184  Clover  Fork,  Ky.  (131) 

DDigo 

DD  135  Stony  Fork,  Ky.  (131) 

DD191 

DD  136  Little  Leatherwood  Cr.,  Ky.  (131) 

DD193 

DD  137  Line  Fork,  Ky.  (104) 

DD193 

DD  138  Turkey  Cr.,  Ky.  (137) 

DD  139  Defeated  Cr.,  Ky.  (137) 

DD194 

DD  130  King  Cr.,  Ky.  (104) 

DD196 

DD  131  Kingdom  Come  Cr.,  Ky.  (104) 

DD196 

DD  133  Big  Cowan  Cr.,  Ky.  (104) 

DD197 

DD  133  Boone  Fork,  Ky.  (104) 

DD198 

DD  134  Millstone  Cr.,  Ky.  (104) 

DD199 

DD  135  Thornton  Cr.,  Ky.  (104) 

DD300 

DD  136  Colly  Cr.,  Ky.  (104) 

DD301 

DD  137  Sand  Lick  Cr.,  Ky.  (104) 

DD303 

DD  138  Dry  Fork,  Ky.  (104) 

DD303 

DD  139  Smoot  Cr.,  Ky.  (104) 

DD304 

DD  140  Rockhouse  Cr.,  Ky.  (104) 

DD305 

DD  141  Little  Colly  Cr.,  Ky.  (140) 

DD306 

DD  143  Camp  Br.,  Ky.  (140) 

DD307 

DD  143  Bull  Bun,  Ky.  (104) 

DD308 

DD  144  Big  Br.,  Ky.  (104) 

DD  145  Carrs  Fork,  Ky.  (104) 

DD309 

DD  146  Buckeye  Cr.,  Ky.  (104) 

DD310 

DD  147  Second  Cr.,  Ky.  (104) 

DD311 

DD  148  Lots  Cr.,  Ky.  (104) 

DD313 

DD  149  First  Cr.,  Ky.  (104) 

DD313 

DD  150  Second  Cr.,  Ky.  (104) 

DD314 

DD  151  Grapevine  Cr.,  Ky.  (104) 

DD315 

DD  153  Caney  Cr.,  Ky.  (104) 

DD316 

DD  153  Big  Branch,  Ky.  (104) 

DD317 

DD  154  Troublesome  Cr.,  Ky.  (104) 

DD318 

DD  156  Lost  Cr.,  Ky.  (154) 

DD319 

DD  166  Clear  Cr.,  Ky.  (164) 

DD330 

DD  167  Mill  Cr.;  Ky.  (154) 

DD331 

DD  158  Big  Branch,  Ky.  (164) 

DD333 

DD  159  Right  Fork,  Ky.  (154) 

DD333 

DD  160  Mill  Cr.,  Ky.  (154) 

DD334 

DD  161  Montgomery  Br.,  Ky.  (154) 

DD335 

DD  163  Big  Branch,  Ky.  (164) 

DD336 

DD  163  Buckhoin  Cr.,  Ky.  (164) 

DD337 

DD  164  Fuggitt  Br.,  Ky.  (164) 

DD338 

DD  166  Russell  Cr.,  Ky.  (154) 

DD339 

DD  166  Quicksand  Cr.,  Ky.  (104) 

DD330 

DD  167  Frozen  Cr.,  Ky.  (104) 

DD331 

Holly  Cr.,  Ky.  (104) 

Upper  Devil  Cr.,  Ky.  (104) 

Lower  Devil  Cr.,  Ky.  (104) 

Big  Branch,  Ky.  (104) 

Walker  Cr.,  Ky.  (104) 

Crystal  Cr.,  Ky.  (4) 

SUver  Cr.,  Ky.  (4) 

Contrary  Cr.,  Ky.  (4) 

Millers  Cr.,  Ky.  (4) 

Cow  Cr.,  Ky.  (4) 

White  Oak  Cr.,  Ky.  (4) 

Red  R.,  Ky.  (4) 

Howards  Cr.,  Ky.  (4) 

Indian  Cr.,  Ky.  (4) 

Lower  Howards  Cr.,  Ky.  (4) 

Boone  Cr.,  Ky.  (4) 

Raven  Run,  Ky.  (4) 

Hickman  Cr.,  Ky.  (4) 

Jessamine  Cr.,  Ky.  (4) 

Clear  Cr.,  Ky.  (4) 

Glenns  Cr.,  Ky.  (4) 

Elkhom  Cr.,  Ky.  (4) 

Cedar  Cr.,  Ky.  (4) 

Severn  Cr.,  Ky.  (4) 

Eagle  Cr.,  Ky.  (4) 

Ohio  R.,  Locks  and  Dams  39,  38, 

and  37  (see  Dlst.  CC)  (1) 
Gunpowder  Cr.,  Ky.  (1) 
Licking  R.,  Ky.  (1) 
Blackwater,  Ky.  (196) 
Grassy,  Ky.  (196) 
Caney,  Ky.  (196), 
White  Oak,  Ky.  (196) 
Johnsons  Cr.;  Ky.  (196) 
Middle  Fork,  Ky.  (196) 
Oakley  Cr.,  Ky.  (196) 
Burning  Fork,  Ky.  (196) 
State  Road  Fork,  Ky.  (195) 
Lick  Cr.,  Ky.  (195) 
Rockhouse  Cr.,  Ky.  (195) 
Elk  Fork,  Ky.  (195) 
Ohio  R.,  Locks  and  Dams  36-39 

(see  Dlst.  CC)  (1) 
Limestone  Cr.,  Ky.  (1) 
Conoconneque  Cr.,  Ky.  (1) 
Tygert  Cr.,  Ky.  (1) 
Little  Sandy,  Ky.  (1) 
Big  Sandy  R.,  W.  Va.  and  Ky.  (1) 
Kentucky  Whites  Cr.,  Ky.  (313) 
Bear  Cr.,  Ky.  (313) 
Big  Blaine  Cr.,  Ky.  (313) 
Cat  Fork,  Ky.  (316) 
Irish  Cr.,  Ky.  (316) 
Cherokee  Cr.,  Ky.  (316) 
Caney  Cr.,  Ky.  (316) 
Keaton  Fork,  Ky.  (316) 
Upper  Laurel  Cr.,  Ky.  (316). 
Lower  Laurel  Cr.,  Ky.  (316) 
Hood  Fork,  Ky.  (316) 
Brush  Fork,  Ky.  (316) 
Little  Blaine  Cr.,  Ky.  (316) 
Levlsa  Fork,  Ky.  (313) 
Lick  Cr.,  Ky.  (337) 
Georges  Cr.,  Ky.  (337) 
Toms  Cr.,  Ky.  (337) 
Paint  Cr.,  Ky.  (337) 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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DD  93Z  Mud  Lick,  Ky.  (331)  DD  384 

DD  333  Little  Faint,  Ky.  (331)  DD  385 

DD  334  Jennies  Cr.,  Ky.  (331)  DD  386 

DD  335  Abbott  Cr.,  Ky.  (337)  DD  387 

DD  336  Middle  Cr.,  Ky.  (337)  DD  388 

DD  337  Bull  Ct.,  Ky.  (337)  DD  389 

DD  338  Beaver  Cr.,  Ky.  (337)  DD  390 

DD  339  Salt  Lick  Cr.,  Ky.  (338)  DD  391 

DD  340  Rock  Fork,  Ky.  (338)  DD  393 

DD  341  Jones  Fork,  Ky.  (338)  DD  393 

DD  343  Caney  Fork,  Ky.  (338)  DD  394 

DD  343  Turkey  Cr.,  Ky.  (338)  DD  ^95 

DD  344  Lett  Fork,  Ky.  (338)  DD  396 

DD  345  Prater  Cr.,  Ky.  (337)  DD  397 

DD  346  Mud  Cr.,  Ky.  (337)  DD  398 

DD  347  Hurricane  Cr.,  Ky.  (337)  DD  399 

DD  348  Island  Cr.,  Ky.  (337)  DD  300 

DD  349  Shelby  Cr.,  Ky.  (337)  DD  301 

DD  350  Robinson  Cr.,  Ky.  (349)  DD  303 

DD  351  Long  Fork,  Ky.  (349)  DD  303 

DD  353  Caney  Cr.,  Ky.  (349)  DD  304 

DD  353  Little  Cr.,  Ky.  (349)  DD  305 

DD  354  Greasy  Cr.,  Ky.  (337)  DD  306 

DD  355  BusseU  Fork,  Ky.  and  Ta.  (337)  DD  307 

DD  356  Marrowbone  Cr.,  Ky.  (355)  DD  308 

DD  357  Elkhom  Cr.,  Ky.  (355)  DD  309 

DD  358  Pound  B.,  Va.  (355)  DD  310 

DD  359  South  Fork,  P.  R.,  Va.  (358)  DD  311 

DD  360  Indian  Cr.,  Va.  (358)  DD  313 

DD  361  Bowlecamp  Cr.,  Va.  (358)  DD  313 

DD  363  George  Cr.,  Va.  (358)  DD  314 

DD  363  Cranes  Nest  R.,  Va.  (358)  DD  315 

DD  364  McClure  Cr.,  Va.  (355)  DD  316 

DD  365  Lick  Cr.,  Va.  (356)  DD  317 

DD  366  Frylngpan  Cr.,  Va.  (355)  DD  318 

DD  367  Indian  Cr.,  Va.  (355)  DD  319 

DD  368  Hurricane  Cr.,  Va.  (355)  DD  330 

DD  369  Little  Fox  Cr.,  Va.  (355)  DD  331 

DD  370  Big  Fox  Cr.,  Va.  (355)  DD  333 

DD  371  BusseU  Prater  Cr.,  Va.  (355)  DD  333 

DD  373  Grassy  Cr.,  Va.  (355)  DD  334 

DD  373  Bull  Cr.,  Va.  (337)  DD  335 

DD  374  Little  Prater  Cr.,  Va.  (337)  DD  336 

DD  375  Prater  Cr.,  Va.  (337)  DD  337 

DD  376  Garden  Fork,  Va.  (337)  DD  338 

DD  377  Dismal  Cr.,  Va.  (337)  DD  339 

DD  378  Slate  Cr.,  Va.  (337)  DD  330 

DD  379  Home  Cr.,  Va.  (337)  DD  331 

DD  380  Big  Cr.,  Ky.  (337)  DD  333 

DD  381  Grapevine  Cr.,  Ky.  (337)  DD  333 

DD  383  Upper  Chloe,  Ky.  (337)  DD  334 
DD  383  Johns  Cr.,  Ky.  (337) 


Buffalo  Cr.,  Ky.  (383) 
Coon  Cr.,  Ky.  (383) 
Brushy  Fork,  Ky.  (383) 
Daniel  Cr.,  Ky.  (383) 
Greasy  Cr.,  Ky.  (337) 
Nats  Cr.,  Ky.  (337) 
Griffiths  Cr.,  Ky.  (337) 
Three  Mile  Cr.,  Ky.  (337) 
Tug  Fork,  Ky.  (313) 
Rockcastle  Cr.,  Ky.  (393) 
Bockhouse  Fork,  Ky.  (393) 
Coldwater  Fork,  Ky.  (393) 
Wolf  Cr.,  Ky.  (393) 
Big  Cr.,  Ky.  (393) 
Pond  Cr.,  Ky.  (393) 
Blackberry  Cr.,  Ky.  (393) 
Peter  Cr.,  Ky.  (393) 
Knox  Cr.,  Ky.  and  Va.  (393) 
Bull  Cr.,  W.  Va.  (393) 
Panther  Cr;,  W.  Va.  (393) 
Horse  Cr.,  W.  Va.  (393) 
Dry  Fork,  W.  Va.  and  Va.  (393) 
Bradshaw  Cr.,  W.  Va.  (305) 
Little  State  Cr.,  W.  Va.  (305) 
Beech  Cr.,  W.  Va.  and  Va.  (305) 
Jacob  Fork,  W.  Va.  (305) 
Crane  Cr.,  W.  Va.  (305) 
Clear  Fork,  W.  Va.  (393) 
Spice  Cr.,  W.  Va.  (393) 
Sand  Cr.,  W.  Va.  (393) 
South  Fork,  W.  Va.  (393) 
North  Fork,  W.  Va.  (393) 
Elkhom  Cr.,  W.  Va.  (393) 
Brown  Cr.,  W.  Va.  (393) 
Long  Pole  Cr.,  W.  Va.  (393) 
BenCr.,  W.Va.  (393) 
Beech  Cr.,  W.  Va.  (393) 
Mate  Cr.,  W.  Va.  (393) 
Millers  Cr.,  W.  Va.  (393) 
Pigeon  Cr.,  W.  Va.  (393) 
Bockhouse  Fork,  W.  Va.  (333) 
Elk  Fork,  W.  Va.  (333) 
Trace  Fork,  W.  Va.  (333) 
Laurel  Fork,  W.  Va.  (333) 
Marrowbone  Cr.,  W.  Va.  (393) 
Jennies  Cr.,  W.  Va.  (393) 
Camp  Cr.,  W.  Va.  (393) 
MUl  Cr.,  W.  Va.  (393) 
Big  Hurricane  Cr.,  W.  Va.  (313) 
Gragston  Cr.,  W.  Va.  (313) 
W.  Va.  Whites  Cr.,  W.  Va.  (313) 


Right  Bank  of  Ohio  B. 


DD  335  SteubenvJIle,  Ohio  (upper  Umit  of      DD  343 

Dlst.  DD  on  Ohio  side)  ( 1 )  DD  344 

DD  336  McMahan  Cr.,  Ohio  (1)  DD  345 

DD  337  Little  Captlna  Cr.,  Ohio  (1)  DD  346 

DD  338  Sunflsh  Cr.,  Ohio  (1)  DD  347 

DD  339  Little  Muskingum,  Ohio  (1)  DD  348 

DD  340  Duck  Cr.,  Ohio  ( 1 )  DD  349 

DD  341  Muskingum  B.,  Ohio  (1)  DD  350 

DD  343  Cats  Cr.,  Ohio  (341 )  DD  351 

30462°— H.  Doc.  740,  63-2 61 


Bear  Cr.,  Ohio  (341) 
Big  Bun  Cr.,  Ohio  (341) 
Olive  Green  Cr.,  Ohio  (341) 
Little  Olive  Green  Cr.,  Ohio  (345) 
Meigs  Cr.,  Ohio  (341) 
East  Fork,  Ohio  (347) 
Salter.,  Ohio  (341) 
Symmes  Cr.,  Ohio  (341) 
WUls  Cr.,  Ohio  (341) 
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DD  353  White  Eyes  Cr.,  Oblo  (351) 

DD  353  Croolicd  Cr.,  OWo  (351) 

DD  354  Bultalo  Cr.,  Ohio  (351) 

DD  355  Seneca  Falls  Cr.,  Ohio  (351) 

DD  356  Beaver  Bun  Cr.,  Ohio  (351) 

DD  357  Leathcrwood  Cr.,  Ohio  (351) 

DD  358  Salt  Fork,  Ohio  (351) 

DD  359  Sugar  Tree  Fork,  Ohio  (358) 

DD  360  Birds  Bun,  Ohio  (361) 

DD  361  Tuscarawa,  Ohio  (341) 

DD  363  Dunlap  Cr.,  Ohio  (361) 

DD  363  Big  StUlwater,  Ohio  (361) 

DD  364  SkuU  Fork,  Ohio  (363) 

DD  365  Spencer  Fork,  Ohio  (363) 

DD  366  Brushy  Fork,  Ohio  (363) 

DD  367  Little  Stillwater  Cr.,  Ohio  (363) 

DD  368  Standing  Stone  Fork,  Ohio  (367) 

DD  369  Beaver  Cr.,  Ohio  (361) 

DD  370  One  Leg  Cr.,  Ohio  (361) 

DD  371  Conotton  Cr.,  Ohio  (370) 

DD  373  McGuires  Fork,  Ohio  (370) 

DD  373  Indian  Fork,  Ohio  (370) 

DD  374  Sandy  Cr.,  Ohio  (361) 

DD  375  Clear  Fork,  Ohio  (374) 

DD  376  Hughes  Cr.,  Ohio  (374) 

DD  377  Little  Sandy  Cr.,  Ohio  (374) 

DD  378  Black  Cr.,  Ohio  (377) 

DD  379  Big  Indian  Cr.,  Ohio  (374) 

DD  380  Beeds  Bun,  Ohio  (374) 

DD  381  NimishiUen,  Ohio  (374) 

DD  383  Slppo  Cr.,  Ohio  (361) 

DD  383  Nlmisila  Cr.,  Ohio  (361) 

DD  384  Pigeon  Cr.,  Ohio  (361) 

DD  385  Woll  Cr.,  Ohio  (384) 

DD  386  Chippewa  Cr.,  Ohio  (361) 

DD  387  Styx  Cr.,  Ohio  (386) 

DD  388  Newman  Cr.,  Ohio  (361) 

DD  389  Sugar  Cr.,  Ohio  (361) 

DD  390  Walnut  Cr.,  Ohio  (389) 

DD  391  Stone  Cr.,  Ohio  (361) 

DD  393  Old  Town  Cr.,  Ohio  (361) 

DD  393  Evans  Cr.,  Ohio  (361) 

DD  394  White  Eyes  Cr.,  Ohio  (361) 

DD  396  Walhondtng  B.,  Ohio  (341) 

DD  396  Mill  Cr.,  Ohio  (396) 

DD  397  KUIliuck  Cr.,  Ohio  (395) 

DD  398  Doughty  Fork,  Ohio  (397) 

DD  399  Martins  Cr.,  Ohio  (397) 

DD  400  Salt  Cr.,  Ohio  (397) 

DD  401  Apple  Cr.,  Ohio  (397) 

DD  403  Little  Kiltiuck  Cr.,  Ohio  (397) 

DD  403  Paint  Cr.,  Ohio  (397) 

DD  404  Black  Cr.,  Ohio  (397) 

DD  405  WoU  Cr.,  Ohio  (397> 

DD  406  Beaver  Bun,  Ohio  (397) 

DD  407  Mohican  E.,  Ohio  (395) 

DD  408  Muddy  Fork,  Ohio  (407) 

DD  409  Jerome  Fork,  Ohio  (407) 

DD  410  Black  Fork,  Ohio  (407) 

DD  411  Honey  Cr.,  Ohio  (410) 

DD  413  Bocky  Fork,  Ohio  (410) 

DD  413  Clear  Fork,  Ohio  (410) 

DD  414  Kokoslng  B.,  Ohio  (395) 

DD  415  Jelloway  Cr.,  Ohio  (414) 

DD  416  Shench  Cr.,  Ohio  (414) 

P9  ilT  Middle  Branch,  Ohio  (414) 


DD  418  Dry  Cr.,  Ohio  (414) 

DD  419  Wakatomlka  Cr.,  Ohio  (341) 

DD  420  Sand  Fork,  Ohio  (419) 

DD  431  MUl  Fork,  Ohio  (430) 
DD  433  Licking  B.,  Ohio  (341) 
DD  433  Bocky  Fork,  Olilo  (433) 
DD  434  North  Fork,  Ohio  (433) 
DD  435  Otter  Fork,  Ohio  (433) 
DD  436  Drakes  Fork,  Ohio  (433) 
DD  487  South  Fork,  Ohio  (433) 
DD  438  Baccoon  Cr.,  Ohio  (437) ' 
DD  439  Lobdell  Cr.,  Ohio  (437) 
DD  430  Moxahala  Cr.,  Ohio  (341) 
DD  431  Jonathans  Cr.,  Ohio  (430) 
DD  433  Poplar  Fork,  Ohio  (431) 
DD  433  Brush  Cr.,  Ohio  (341) 
DD  434  Duncans  Bun,  Ohio  (341) 
DD  436  Woll  Cr.,  Ohio  (341) 
DD  436  West  Branch,  Ohio  (436) 
DD  437  Little  Bear  Cr.,  Ohio  (341) 
DO  438  Balabow  Cr.,  Ohio  (341) 
DD  439  Muskingum  B.,  mouth  (Marietta, 
Ohio)  (1) 

DO  440  Ohio  B.,  (See  Dist.  CC)  downstream 
to  mouth  ol— 

DD  441  Little  Hocking  B.,  Ohio  (1) 

DD  443  Big  Hocking  B.,  Ohio  (1) 

DD  443  Shade  B.,  Ohio  (1) 

DD  444  Baccoon  Cr.,  Ohio  (1) 

DD  446  Little  Scioto  B.,  Ohio  (1) 

DD  446  Scioto  B.,  Ohio  (Portsmouth)  (1) 

DD  447  Bear  Cr.,  Ohio  (446) 

DD  448  Beaver  Cr.,  OUo  (446) 

DD  449  Salt  Cr.,  Ohio  (446) 

DD  450  Middle  Fork  (Salt  Or.),  Ohio  (449) 

DD  451  Pigeon  Cr.,  Ohio  (460) 

DD  453  North  Fork  (Salt  Cr.),  Ohio  (449) 

DD  463  Walnut  Cr.,  Ohio  (446) 

DD  454  Ktnnikinnick  Cr.,  Ohio  (446) 

DD  456  Little  Walnut  Cr.,  Ohio  (446) 

DD  456  Gahanna  Cr.,  Ohio  (446) 

DD  457  Alum  Cr.,  Ohio  (456) 

DD  458  Olentangy  B.,  Ohio  (446) 

DD  459  East  Br.  Olentangy  B.,  Ohio  (468) 

DD  460  Whetstone  Cr.,  Olilo  (458) 

DD  461  Little  Scioto  B.,  Ohio  (446) 

DD  463  Panther  Cr.,  Ohio  (446) 

DD  463  Bush  Cr.,  Ohio  (446) 

DD  464  Fulton  Cr.,  Ohio  (446) 

DD  466  Bokes  Cr.,  Ohio  (446) 

DD  466  MUl  Cr.,  Ohio  (446) 

DD  467  Blues  Cr.,  Ohio  (466) 

DD  468  Darby  Cr.,  Ohio  (446) 

DD  469  Little  Darby  Cr.,  Ohio  (468) 

DD  470  Spring  Fork,  Ohio  (468) 

DD  471  Yellow  Bud  Cr.,  Ohio  (446) 

DD  473  Deer  Cr.,  Ohio  (446) 

DD  473  Paint  Cr.,  Ohio  (446) 

DD  474  North  Fork  (Paint  Cr.),  Ohio  (473) 

DD  476  East  Fork  (Paint  Or.),  Ohio  (473) 

DD  476  Sugar  Cr.,  Ohio  (473) 

DD  477  Battiesnake  Cr.,  Ohio  (473) 

DD  478  Bocky  Fork,  Ohio  (473) 

DD  479  Clear  Cr.,  Ohio  (478) 

DD  480  Sunnsh  Cr.,  Ohio  (446) 

»»  481  Brush  Cr.,  Ohio  (446) 
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DD  483  South  Fork  (Brush  Cr.)>  Ohio  (481) 

DD  483  Bocky  Fork,  Ohio  (483) 

DD  484  Ohio   B.,    (See  Dist.  CC)  mouth   ol 

Scioto  B.  to  Little  Marietta. 
DD  485  Brush  Cr.,  Ohio  (1) 
DD  486  Eagle  Cr.,  Ohio  (1) 
DD  487  Bedoak  Cr.,  Ohio  (1) 
DD  488  Little  Miami  B.,  Ohio  (1) 
DD  489  Mill  Cr.,  Ohio  (1) 
DD  490  Ohio  B.,  Cincinnati,  Ohio. 


DD  491  Big  Miami  B.,  Ohio  (1) 

DD  493  Ohio  B.  (See  Dist.  CC)  downstream 

to- 
DD  493  Laughery  Cr.,  Ind.  (1) 
DD  494  Tanners  Cr.,  Ind.  (1-) 
DD  495  Hogans  Cr.,  Ind.  (1) 

Dam  No.  40,  and  Madison,  Ind.,  the 

next  lowest  points  on  Ohio  B.  (See 

Dist.  CC) 


DD-1 


KENTUCKY  RIVER. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

Kentucky  R.  and  tributaries 

1878-1912 
1885-1912 

S4, 113, 500. 00 

b 

Kentucky  R   locks  and  dams,  operating  and  care 

2, 204, 348. 26 

Total 

6,317,848.26 

Part  (a),  DD-4  Kentucky  River  and  its  Tributaries,  Ky. 
(Including  Nortli  Forli,  Boone  Forlf^  Middle  Fork,  Trouble- 
some Creek,  and  South  Fork.) 


APPEOPBIATIONS. 

1879,   1100,000,  79, 146^ 


1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 
1896, 
1896, 
1897, 
1898, 
1900, 
1901, 
1902, 
1903, 
190S, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


100,000,  80, 1827. 
125,000,  81, 1976. 
225,000,  83, 1949. 
260,000,  84, 1725. 
187,600,86,1606. 
180,000,88,1771. 
180,000,90,2263. 
160,000,92,2085. 
125,000,95,2485. 

50,000,96,2288. 

83,000,97,2514. 
200,000,97,2514. 
350,000,98,2016. 

75,000,00,3365. 
160,000,01,2745. 
200,000,03,1953. 
200,000,03,1750. 

60,000,05,1916. 
175,000,07,1783. 
309,000,08,1852. 
210,000,09,1835. 
106,000,10,1994. 
166,000,11,2195. 
168,000, 13,  2393. 


Total,  4,113,600  (incl.  misc.,  $4,122,399.96,  13, 
2393). 

COMMEBCE. 

Description  of,  79,  1400,  1401  1403,  1405,  1406; 
98, 2016;  05,  492.  _ 

Mineral  and  timber  resources  tributary  to  K., 
79,1401-1406.  .     „   ,     . 

At  1896  the  value  of  the  C.  of  the  enture  K.  durmg 
the  preceding  17  years  was  est.  at  $47,999,578,  96, 
2288. 

Before  the  reopening  of  the  stream  by  the  V.  S. 
rates  on  the  BE.  of  the  vicinity  were  so  high  as 
to  almost  prohibit  shipments,  96, 2288. 

Description  of  actual  and  probable  coal  business, 
98  2016. 

Principal  C.  timber,  and  imp.  is  rather  detri- 
mental fo  it,  both  logs  and  dams  being  damaged. 
(See  K.  E..  operating  and  care.)  YHien  imp.  is 
carried  to  head  of  E.,  coal  laads  there  may  be 
developed,  13, 927. 


CONTBACTS. 

1883.  Stratham  &  Price,  ironwork,  83, 1949. 

1884.  M.  Williams,  materials  and  labor  for 
abutment  constr.,  85,  1873.  H.  C.  Jones,  timber 
for  guard-crib  repair,  85, 1873.  Kirk  &  Abraham, 
materials,  85,  1874.  T.  J.  Hardin,  timber,  85, 
1874.  W.  L.  Pence,  timber,  85, 1874.  I.  V.  Hoag, 
jr.,  materials  and  labor,  85, 1876. 

1885.  Lomas  Forge  &  Bridge  Works,  cast  and 
wrought  iron  work,  85,  1876.  J.  J.  Cox,  material 
and  labor,  85,  1876.  Lomas  Forge  &  Bridge 
Works,  materials  and  labor,  86, 1606. 

1886.  T.  J.  Hardin  &  Co.,  timber  and  piles. 
86,  1607.  T.  J.  Congleton  &  Bro.,  lumber,  86, 
1607.  T.  Morris,  cast  and  wrought  iron,  86,  1608. 
T.  H.  Camithers,  wrought-iron  spikes,  86,  1608, 
Scully  &  Peter,  riprap  St.,  86, 1609.  E.  M.  Pryse 
&  Bro.,  coal,  6*  bushel,  86, 1609.  G.  W.  Gourley, 
coal,  6t  bushel,  86, 1609. 

1887.  O'Brien  &  Co.,  lock  st.,  87, 1875. 

1888.  Mason,  Gooch  &  Hoge  Co.,  furnishing 
lock  St.,  $87,238,  89, 1972. 

1889.  G.  S.  Adams,  cement,  $1.21  bbl.,  89, 
1973.  Choate  &  Brawner,  3  lock  houses,  $2,041 
each,  89, 1978. 

1890.  D.  K.  Sprinkle,  constr.  of  2  dump  scows, 
$1,750  each,  and  dr.  boat  hull,  $2,590,  90, 2269. 

1891.  E.  W.  Fisher,  Portland  cement,  $2.68 
bbl.,  91,  2450.  J.  B.  Speed  &  Co.,  American 
natural  cement,  $1.01  bbl.,  91,  2450. 

1893.  C.  Barnes,  constr.  towboat,  $16,800.  93, 
2619. 

1896.  M.  P.  Grey,  moving  St.,  $7.68  c.  y. 
($38,400).  J.  B.  Speed  &  Co.,  cement,  $1.07  bbl. 
($4,280).  J.  C. /Thomas,  st.,  special,  $14.60  c.  y.; 
coping,  $13  0.  y.;  backing,  $5.50  c.  y.  ($47,437),  96, 
2289. 

1897.  Enterprise  Lumber  Co.,  white  oak  or 
yellow  pine  timber,  $16.40  M  £.  b.  m.  ($12,086.80). 
J.  P.  McGuire,  ironwork,  $2,557.68,  97, 2616. 

1898.  E.  J.  Young,  4  lock-tenders'  houses  at 
Looks  Nos.  7  and  8,  $11,232.  T.  A.  Sheridan,  ma- 
sonry of  lock  and  abutment.  Lock  No.  8,  $188,397.50, 
99,  2616,  2616. 

1899.  T.  A.  Sheridan,  lock  gates  for  Lock  No. 
8,  $7,679.30;  timber-crib  dam  and  approach  cribs. 
Lock  No.  8,  $30,800,  99, 2517. 
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1901.    M.  F.  Wharton,  constr.  of  dwellings, 

E rices  given;  The  Sheridan-Zirk  Contract  Co., 
ullding  Lock  and  Dam  No.  9,  prices  given;  Vir- 
ginia Portland  Cement  Co.,  lumisbing  cement  tor 
Look  and  Dam  No.  9,  11.73  bbl.;  J.  B.  Speed  & 
Co.,  cement  for  I>ock  and  Dam  No.  9, 84(t  hoi.,  01, 
2746. 

1903.  Virginia  Portland  Cement  Co.,  cement 
for  Lock  and  Dam  No.  10;  Ma£on  &  Hoge  Co., 
constr.  Look  and  Dam  No.  10,  OS,  1955. 

1903.  Todd  &  Sons,  building  dwellings  and 
outhouses.  Look  No.  11;  H.  E.  Talbott  &  Co., 
building  Lock  and  Dam  No.  11,  prices  given; 
Virginia  Portland  Cement  Co.,  cement,  prices 
given,  04, 2647. 

190G.  H.  E.  Talbott  &  Co.,  2  supple,  contracts, 
substitution  of  armored  concrete  pavement,  S7.25 
c.  y.,  and  constr.  a  movable  dam  m  place  of  fixed 
dam  as  orig.  contemplated,  prices  given,  06, 1654. 

1907.  The  Ohio  River  Contract  Co.,  constr.  ol 
Look  and  Dam  No.  12,  prices  given;  W.  P.  Eckley, 
building  2  dwellings,  etc.,  at  Lock  No.  12,  07, 1784. 

1909.  Smith,  Towles  &  Co.,  constr.  buildings, 
etc.,  and  building  Lock  and  Dam  No.  13,  prices 
given,  09, 1835. 

1910.  Augustus  Snyder,  constr.  dwelling,  out- 
building, etc.,  at  Lock  and  Dam  No.  12,  prices 
given,  10, 1995.  The  Oregonia  Bridge  Co.,  constr. 
steel  highway  br.  over  Tates  Creek,  $2,800;  W.  F. 
Garretson,  constr.  Dam  No.  13,  prices  given,  11, 
2197. 

1911.  Lyons  Lumber  Co.,  constr.  dwellings, 
etc.,  at  Dam  No.  14,  prices  given;  Gahren,  Dodge 
&  Maltby,  constr.  Lock  and  Dam  No.  14,  prices 
given,  11, 2197. 

ENGEVEEBS. 

ClUet  of  Engineers.  B.,  78, 109;  79, 146, 147; 
80,  195;  81,  263;  88,  257;  83,  265;  84,  264,  1728; 
85,  288;  86,  282;  87,  247;  88,  226,  227;  89,  263, 
264;  90,  237,  238;  91,  305,  306;  98,  291,  292;  98, 
331;  94,  303;  95,  338;  96,  295;  97,  373;  98,  355; 
99,  437;  00,  500;  01,  494;  02,  419;  03,  450;  04, 
481;  05,  491;  06,  541;  07,  568;  08,  608;  09,  641; 
10,  716;  11, 771;  18,  925. 

Boards: 

Convened,  Cincinnati,  Ohio,  Nov.  19,  1883,  by 
S.  O.  No.  146,  C.  of  £.,  to  B.  upon  the  erection  of  a 
lock  and  movable  dam  at  junction  of  the  "Three 
Forks  of  Kentucky  K."  B.,  84,  1729,  1731.  (Lt. 
Cols.  Craigliill  and  Merrill  and  Capt.  Post.) 

Convened,  Frankfort,  Ky.,  Mar.  9, 1887,  by  S.  O. 
No.  23,  to  ex.  and  B.  upon  Maj.  Post's  proj.  for 
Lock  and  Dam  No.  6.  B.,  87,  1879.  (Lt.  Cols. 
Foe  and  Merrill  and  Maj.  Sticlmey.) 

Convened,  Washington,  D.  C,  May  30,  1887,  by 
S.  O.  No.  146,  to  B.  upon  the  subject  of  modiflcar 
tions  required  for  remedying  the  difficulties  ex- 
perienced in  passing  boats  tinough  the  chutes  of 
the  movable  dam  at  Beattyville.  B.,  87,  1882. 
(Col.  Craigliill,  Lt.  Col.  Merrill,  and  Maj.  Post.) 

In  cbarge: 

Maj.  W.  E.  Merrill,  1879-80;  80,  195.  B.,  79, 
139S 

Maj.  J.  W.  Cuyler,  1880-83.  B.,  80,  1825;  81, 
1971'  83  1945. 

Capt.  J.  C.  Post,  1883-87.  B^  83, 1559;  84, 1723, 
1728,  1731;  85, 1869, 1878;  86, 1603, 1610. 

Mai.  A.  Sticlmey,  1887.    B.,  87, 1872, 1885. 

Maj.  D.  W.  Lockwood,  1888-95.  B.,  88,  1769, 
1775;  89,  1970,  1975;  90,  2261,  2266;  91,  2449,  2455; 
98, 2083,  2091;  93,  2618;  94, 1980;  95,  2484. 

Maj.  J.  F.  Gregory,  1896-97.  B.,  96,  2286;  97, 
2513. 

Capt.  J.  G.  Warren,  1898.    B.,  98, 2012. 

Capt.  G.  A.  Zinn,  1899. 

Capt.  H.  F.  Hodges,  1899-1901.  B.,  99,  2513; 
00, 3363. 

Maj.  E.  H.  Rufflner,  1901-05.  E.,  01,  2744;  0,8 
1953;  (Lt.  Col.i03, 1748;  04,  2644;  05, 1912. 

Maj.  J.  G.  Warren,  1905-10.  B.,  06,  1653;  07, 
1781;  (Lt.  Col.)  08, 1861;  09, 1833. 

Maj.  J.  C.  Oakes,  1910-.  B.,  10, 1992;  11,  2193; 
18, 2391. 


Assistants: 

E.  H.  Fitjhugh.    B.,  79, 1399, 1407. 

D.  L.  Sublett.    E.,  84, 1726;  86, 1876;  86, 1613. 

R.  S.  Burnett.  B.,  87, 1875, 1889;  88, 1772, 1777; 
89,  1973,  1978;  90,  2264,  2269;  91,  24S0,  24S7;  98, 
2085  2094. 

Lt.  H.E.  Waterman.  E.,  93,  2619;  94,  1981; 
95,2485. 

Lt.  W.  W.  Harts.    B.,  96, 2290;  97, 2516. 

J.  M.  G.  Watt.    B.,  98, 2016;  99, 2518;  00, 3365. 

W.  H.  MoAlpine.    B.,  03, 1751. 

Lt.  P.  S.  Bond,  06, 486;  06, 536;  07, 664;  (Capt.) 
08  602. 

1st  Lt.  E.  D.  Peek,  06,  536. 

1st  Lt.  Arthur  Williams,  07,  664;  08,  602;  09, 
636. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Merrill.  Repairs  to  old  and  constr.  of 
new  locks  and  dams,  $1,074,402;  slack-water  system 
on  North  Fork,  $1,386,000;  imp.  of  chan..  North 
Fork,  $10,000;  slack-water  system  on  Middle  Fork, 
$786,000;  slack-water  system  on  South  Fork, 
$968,000;  79, 1399, 1401, 14U. 
Tables  of  est.,  by  R.  H.  Fitzhugh,  79, 1411-1421. 

LEGAL  FBOCEEDINGS. 

Difficulty  in  obtaining  title  to  land  for  site  of 
Lock  No.  7,  94,  1980;  96,  2485.  Purcliase  of  some 
of  the  land;  some  acquired  by  condemnation  pro- 
ceedings, 96, 2287. 

Title  secured  to  Look  No.  8,  98, 2016. 

Proceedings  for  site  of  Lock  No.  9,  not  concluded, 
00, 3364. 

Title  to  site  of  Lock  No.  9  secured  by  piraihase; 
title  to  site  of  Lock  No.  10  investigated  and  referred 
to  U.  S.  atty.  for  opinion,  01,  2744.  Title  for  site  of 
lock  and  Dam  No.  10  acquired,  08, 420. 

Land  for  site  of  Lock  and  Dam  No.  11  acquired, 
03, 1749. 

Claims  against  U.  S.  tor  damages  to  land  over- 
flowed by  pools  of  Looks  9  and  10, 05, 1915. 

LEGISLATION. 

Act  Mar.  3,  1905,  au.  repayment  to  Clark  Co., 
Ky.,  of  sum  expend,  in  constr.  br.  across  Twomile 
Creek;  also  repair  to  road  damaged  by  constr.  of 
Lock  and  Dam  No.  10  at  Ford,  Ky.,  05, 1915. 

Act  July  25,  1910,  au.  Sec.  of  War  to  reimburse 
county  of  Madison,  Ky.  (not  exceeding  $1,500),  for 
restoririg  county  road  near  Otter  Creek,  18, 920. 

Not  believed  that  U.  S.  should  bear  entire  cost  of 
restoring  roads,  etc. .  damaged  through  imp. 

OBSTBUCTIONS. 

The  Beattyville  Dam  an  obstr.  since  the  constr. 
of  a  BR.  from  the  dam  to  the  Kentucky  Union 
RR.,  93, 2618. 

OFEBATIONS. 

1879-80.  Removal  of  State  Dams  Nos.  1,  2, 
and  3  nearly  completed,  80, 1826. 

1880-81.  New  dam  half  completed  upon  site 
of  Dam  No.  1;  130'  breach  in  Dam  No.  2  closed  by 
cribwork;  new  dam  nearly  completed  on  site  of 
Dam  No.  3;  new  upper  gates  built  for  Dam  No.  4; 
repairs  to  lock  houses;  constr.  of  quarterboats  and 
derriclfS,  81, 1973, 1974. 

1881-88.  Breach  through  bank  above  abut- 
ment at  Dam  No.  1  repaired,  88, 1947. 

1888-83.  Old  gates  removed  and  grounds  in- 
closed at  Lock  No.  5;  guard  cribs  built  and  filled 
with  St.;  extensive  repairs  to  old  dam  at  Lock  No. 
4;  guard  cribs  and  lower  end  of  st.  abutment  raised, 
and  lower  R.  crib  lengthened  at  Lock  No.  3;  dam 
at  Lock  No.  2  completed;  work  in  breach  at  Lock 
and  Dam  No.  1  capped  by  196  1.  f.  of  cribwork 
filled  with  St.;  675 1.  f.  guard  cribs  built  above  and 
below  lock;  gap  below  dam  permanently  closed  by 
piling,  brush,  and  cribwork,  83, 1660. 

1883-84.  Dam  No.  1  resheeted  and  sheet 
piling  placed  on  rear  of  same;  leak  in  Dam  No.  2 
repaired;  528 1.  f.  new  apron  constr.  at  Dam  No.  4, 
84, 1724. 
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1884-85.  Outlet  to  breach  at  Look  and  Dam 
No.  1  raised  and  5,000  o.  y.  backing  placed  behind 
the  dam;  bar  below  lock  removed;  St.  crib  built: 
lock  chamber  and  upstream  approach  cleaned  at 
Dam  No.  6;  miter  sills  r«built;  walls  and  coping 
repaired;  guard  cribs  reoonstr.;  gates  framed  and 
new  abutment  built;  169  snags  removed  and  1,200 
trees  cut  and  girdled,  85, 1869, 1871. 

Operation  and  repair  of  locks  and  dams,  86, 1878. 

1885-86.  Lock-keeper's  dwelling  completed  at 
Dam  No.  1;  reoonstr.  of  Dam  No.  5  completed  and 
repairs  made  to  lock  and  approaches;  work  com- 
menced on  the  foundations  lol'  movable  dam  and 
abutment  at  Beattyville;  29,769  c.  y.  gravel,  9,354 
c.  y.  of  r.,  and  7,316  snags  removed;  10,808 1.  f.  wing 
dams  built,  86, 1604, 160S. 

Operations  and  repair  of  locks  and  dams,  86, 
1610. 

1886-87.  Gonstr.  of  Beattyville  Dam  con- 
tinued to  completion;  removal  of  obstr.  continued 
by  the  snag  boat,  87, 1873. 

Operation  and  repair  of  locks  and  dams,  87, 1886. 

1887-88.  Crest,  upper  steps,  portions  of  guide 
walls,  and  floors  of  passes  of  Beattyville  Dam  re* 
moved;  Chan.  100'  x  350'  cut  through  high  bar 
below  the  chutes;  378  1.  f.  of  protection  wall  built 
along  Proctor  bank  below  passes;  quarry  stripped 
and  track  laid  for  st.  for  Lock  No.  7,  88, 1772-1774. 

Operation  and  repair  of  locks  and  dams,  88, 
1775-1786. 

1888-89.  Bemoval  of  guide  walls  of  Beatty- 
ville Dam  continued;  protection  wall  along  the 
Proctor  bank  raised  3';  quarrying  St.  for  Look  No. 
7  begun;  repair  and  oonstr.  of  plant,  89, 1973, 1974. 

Operation  and  repair  of  locks  and  dams,  89, 
197&-1982. 

1889-90.  Bemoval  of  guide  walls,  gates,  and 
floors  of  Beattyville  Dam  continued;  cofferdam 
built;  lower  wing  of  Beattyville  abutment  strength- 
ened by  cribbing;  1,555  c.  y.  dimension  st.  cut,  and 
215  c.  y.  special  St.  prepared;  336  c.  y.  backing 
quarried,  90, 2264,  2265. 

Operation  and  care  of  locks  and  dams,  90,  2266. 

1890-91.  Dr.  built;  dr.  and  excavation  for 
cofferdam^  excavation  for  abutment,  and  constr. 
and  erection  of  plant  for  Lock  No.  6,  91,  2450. 
37,000  c.  y.  dr.,  91,  2463.  Constr.  of  Beattyville 
Dam  contmued,  91, 2454. 

Operation  and  repair  of  locks  and  dams,  91, 
2455. 

1891-93.  Lock  and  Dam  No.  6  completed; 
Beattyville  Dam  extended  to  Proctor  side  of  the 
B.;  2,947  c.  y.  r.  blasted  and  removed,  and  852  c.  y. 
sand  dr. ,  93, 2083, 2084. 

Operation  and  repair  of  locks  and  dams,  93, 
2091. 

1893-93.  Constr.  of  Lock  No.  6  and  its  ap- 
proaches in  progress;  about  15,000  c.  y.  dr.,  and 
much  general  work  done,  93, 2620,  2621. 

1893-94.  Work  on  Lock  No.  6  in  progress; 
preparations  made  for  work  on  Lock  No.  7;  a  small 
amount  of  dr.  done;  general  work  done,  94,  1981, 
1982. 

1894-95.  General  work  at  Lock  No.  6;  constr. 
of  2  barges  in  progress  and  nearly  completed  at 
Lock  No.  4;  work  at  Lock  No.  7  m  progress,  95, 
2488. 

1895-96.  Constr.  of  Lock  No.  7  in  progress, 
involving  among  other  kinds  of  work  the  dr.  of 
over  37,000  c.  y . ,  96,  2290-2292. 

1896-97.  Work  on  Lock  and  Dam  No.  7  in 
progress,  97, 2516-2519. 

1897-98.  Same  work  as  last  year,  and  plans 
prepared  for  constr:  of  Lock  and  Dam  No.  8,  98, 
2017-2021. 

1898-99.  4  houses  built  for  lock  tenders  at 
Locks  Nos.  7  and  8;  finishing' the  paving  and  misc. 
work  at  Look  No.  7;  purchasing  the  site  and  be- 
ginning work  at  Lock  No.  8,  99, 2614. 

1899-00.  2  coal  bins  built;  cribs  and  culvert 
at  Lock  No.  7  finished;  masonry  and  cribs  at  Lock 
No.  8  nearly  finished,  and  about  15,400  obstr.  re- 
moved from  pool  of  Lock  No.  8,  00, 3363. 


1900-01.  Masonry  crib  and  dam  at  Look  8 
finished;  overhanging  trees  removed  from  Pool  8; 
ex.  of  r.  at  Lock  9;  B.  sur.  at  sites  of  proposed 
Locks  and  Dams  10, 11,  and  12,  01,  2744. 

1901-03.  Lock-tenders'  dwellings  completed; 
work  on  constr.  of  Lock  9  in  progress;  cement  de- 
livered, 03, 1953. 

1903-03.  Constr.  work  on  Lock  9  progressing 
tav.;  lock  houses,  outbuildings,  and  working  plant 
at  Lock  and  Dam  No.  10  constr.,  03, 1748. 

1903-04.  Work  on  Lock  and  Dam  9  described; 
constr.  work  on  Lock  and  Dam  10  commenced; 
lock  houses  and  outhouses  built;  also  equipment 
estab.  for  constr.  Lock  and  Dam  11,  04,  2644. 

1904-05.  Lock  No.  10  completed;  work  on 
Lock  11  in  progress,  05, 1914. 

1906-06.  Description  of  work  in  progress  at 
Lock  No.  11;  sur.  made  to  determine  site  for  Lock 
No.  12,  06,  1662. 

1906-07.  Work  on  Lock  and  Dam  No.  11 
finished;  preliminary  work  on  Look  No.  12  com- 
menced; sites  selected  and  sur.  for  Locks  Nos.  13 
and  14;  repairs  made  to  Locks  Nos.  9  and  10,  dam- 
aged by  flood,  07, 1782. 

1907-08.  Lock-keepers'  dwellings,  buildings, 
etc..  completed;  work  on  building  of  Lock  and 
Dam  No.  12  in  progress;  sites  for  Looks  and  Dams 
Nos.  13  and  14  purchased  and  paid  lor;  ex.  of  pri- 
vate property  overfiowed  by  Locks  and  Dams 
Nos.  9, 10,  and  11  made,  08, 1851. 

1908-09.  Work  on  constr.  of  Lock  and  Dam 
No.  12  in  progress;  preparations  made  for  constr. 
of  dwellings,  etc.,  at  Lock  and  Dam  No.  13,  09, 
1834. 

1909-10.  Lock  and  Dam  No.  12  completed; 
work  on  Lock  and  Dam  No.  13  in  progress,  10, 
1993. 

1910-11.  Br.  constr.  across  Tates  Creek;  work 
commenced  on  constr.  of  dwellings,  etc.,  at  Lock 
and  Dam  No.  14;  progress  of  work  at  Lock  and 
Dam  No.  13;  frame  dwelling  completed  at  Lock 
and  Dam  No.  12, 11, 2193. 

1911-13.  Constr.  of  lock  gates,  dwellings,  etc., 
at  Lock  and  Dam  No.  13  completed;  dwellings, 
outbuildings,  cisterns,  etc.,  at  Lock  and  Dam  No. 
14  completed;  excavations  begun  for  lock  and  dam 
constr.,  13, 2392. 

PHTSICATi  CHARACTERISTICS. 

Description,  79, 1398-1408. 

Mineral,  timber,  and  st.  resources  tributary  to 
E.,  79, 1401-1403. 

'Tables  of  distances  and  elevations,  79, 1411-1421. 

A  tributary  of  the  Ohio,  entering  it  bet.  Cin- 
cinnati, Ohio,  and  Louisville,  Ky..  93,  2618;  is 
formed  258  m.  from  Ohio  E  by  junction  of  N.,  S., 
and  Middle  Forks.  13,  925. 

Description  of,  at  Lock  No.  7,  95,  2484-2487;  96, 
2287. 

Description  of,  upper  E.,  98, 2013. 

Increase  in  1.  of  K.  by  completion  of  Lock  and 
Dam  No.  9,  04,  482.  Washouts  at  Locks  9  and  10; 
contents  of  local  office  destroyed  by  fire;  increase 
in  1.  of  E.  due  to  completion  of  Lock  and  Dam  No. 
10,  05, 1913. 

Description  of  damages  to  highways,  and  est.  of 
cost  of  restoration,  09,  641. 

PLANS.    (See  Estimates  and  Projects.) 

1879.  By  Maj.  Merrill,  slack-water  navigation, 
North  Fork,  121  m.,  14  looks  and  dams;  average 
lift,  14.6' per  lock;  est.,  $1,386,000;  and  for  removing 
old  mill  dams  and  other  obstr.  to  44  m.  above 
Leatherwood  Creek;  est.,  $10,000.  Slack-water 
navigation  up  Middle  Fork,  68  m.,  13  locks  and 
dams;  average  lift,  13';  est,  $786,000.  Slack- 
water  navigation,  69  m.  up  South  Fork,  14  locks 
and  dams;  average  lift,  15';  est.,  $968,000,  79, 1399. 
By  E.  H.  Fitzhugh,  repairing  and -constr.  locks 
and  dams,  79, 1400, 1406, 1421. 

PRIVATE  (STATE)  WORK. 

Kentucky  imp.  the  lower  96  m.  of  E.  with  5  locks 
and  dams  (in  a  dilapidated  condition),  79,  146, 
1398. 

Description  of  work  done  before  acquirement  of 
control  by  U.  S.,  96,  2286. 
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PKOJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Merrill,  1879,  slack-water  navigation  for 
draft  of  6'  on  Kentucky  E.,  mouth  to  Three  Forks, 
258  m.,  repairing  old  looks  and  dams,  and  constr. 
12  new  locks  and  dams;  est.,  $1,074,402,  79,  1399; 
80, 1826. 

In  1883,  after  total  app.  of  1560,000,  Capt.  Post 
revised  est.  and  concluded  that  $2,471,639.26  would 
be  required  to  complete  proj.,  83, 1562. 

Plan  and  location  of  Lock  and  Dam  No.  6,  as 
proposed  by  Mai.  Post,  approved  by  BE.  of  1887, 
87,  1880.  The  BE.  of  1887  considered  the  chutes 
at  the  Beattyville  movable  dam  did  not  meet  re- 
quirements of  navigation,  and  that  the  st.  lock 
and  dam  orig.  contemplated  should  be  substituted, 
87, 1881, 1884. 

By  Maj.  Lockwood,  1893-94,  building  Lock  No. 
7  a  short  distance  below  High  Bridge,  94, 1080. 

In  1893,  Maj.  Lockwood  est.  that  by  increasing 
the  lift  of  the  locks  above  No.  6  navigation  could  be 
extended  to  Three  Forks,  with  9  additional  dams 
and  looks;  est.,  $2,740,782.30.  Est.,  Lock  No.  7,  in 
course  of  constr.,  $300,000,  96,  2287;  98,  2013. 

In  1894  the  Chief  of  Engineers  sanctioned  use  of 
St.  cut  for  the  Beattyville  Dam  to  constr.  Look  No. 
7,  96,  2287. 

In  1898,  Capt.  Warren  believed  that  by  increasing 
the  lift  of  the  remaining  locks  to  be  built  to  18' 
only  7  more  would  be  required,  to  cost  $4,865,550, 
as  against  $5,179,200  for  locks,  etc.,  with  15'  lift. 
Chief  of  Engineers  approved,  1898,  the  plans,  etc., 
for  Lock  No.  8,  providing  for  a  lift  of  18',  98, 2015. 


Capt.  Hodges  est.,  1899,  it  would  cost  $2,560,000 
in  excess  of  the  sums  app.  to  complete  proj.,  99, 
438. 

Capt.  Hodges,  1899-1900,  reported  cost  of  the 
complete  imp.  would  exceed,  by  a  large  sum,  the 
limit  of  au.  for  continuing  contracts,  and  that  this 
limit  would  probably  be  reached  while  the  last  4 
locks  and  dams  would  be  untouched  or  incomplete, 
00,  501. 

Orig.  working  proj.,  at  1912,  covers,  with  modifi- 
cations, repair  and  rebuilding  of  5  locks  and  dams, 
and  the  constr.  of  9  addl.  locks  and  dams;  est., 
$4,865,550,  13,  925. 

StJEVETS. 

By  E.  H.  Fitzhugh,  sur.  of  the  North  Fork, 
Boone  Fork,  Troublesome  Creek,  Middle  and 
South  Forks,  and  the  main  stream,  78,  109;  79, 
147, 1398, 1399, 1407. 

For  location  of  lock  and  dam  at  Beattyville,  83, 
1560. 

Of  open  R.  from  Oregon  to  Beattyville,  85, 1S71. 

Sur.  for  Lock  No.  7,  94, 1980;  96, 2485;  Lock  No. 
8,  98,  2021;  Locks  Nos.  9  and  10,  99,  2514. 

Bench  marks:  Hickman  to  Lock  No.  6,  95, 2486. 
Above  Hickman,  96,  2487. 

Act  Feb.  27, 1911,  au.  ex.  and  sur.  of  North  Fork, 
Kentucky  E.,  lor  removal  of  obstr.,  13,  B29. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,925. 

Maps.    83, 1562;  84,  1744, 1746. 


Part  (b),  DD-4 


Kentucky  River,   Ky.,   Locks   and   Dams. 
(Care  and  operation.) 


APPROPKIATIONS." 


1885, 
1886, 
1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 

3sas, 

1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


$12, 118.  60 

23, 174. 28 

31,384.97 

89,427.21 

79,643.24 

61,123.29 

44,462.21 

48,759.14 

46,429.08 

54,765.96 

41,757.76 

67,677.93, 

71,562.03, 

49,084.03, 

39,887.38, 

68,726.97, 

71,419.10, 

65,107.03, 

119,356.43, 

80,583.90, 

89,203.42, 

103,313.71, 

178,026.  73, 

119,223.79, 

135,750.95, 

159,644.20, 

130,860.04, 

141,886.88, 


85,  1880. 


H.  D.  421,  57th,  2d. 


96,  2295. 

97,  2526. 

98,  2030. 
99, 2628. 
00, 3377. 
01,  2748. 
03, 1957. 
03, 1754. 
04, 2650. 
06,  1921. 
06, 1658. 
07, 1787. 
08,  1855. 
09, 1844. 

10,  2004. 

11,  2206. 
13,  2403. 


Total,  2,204,348.26  {$2,204,348.26,  IS,  928;  al- 
lotted, $2,330,164.73). 
COMMERCE. 

1912, 209,000±  t.;  imp.  has  had  no  material  effect 
on  nature  of  C,  13,  928. 
List  of  boats  plying  on  B.,  13,  2408. 

CONTRACTS. 

For  list  of  expend.,  see  each  an.  report. 

1901.  Disken  &  Cox,  st.  filling,  $2,860,  01, 
2748. 

1903.  HoUerbach  &  May,  renewal  of  dam  and 
abutment  crib  at  Lock  No.  1;  John  Short,  renewal 
of  cribs  at  Looks  Nos.  2  and  3,  and  removal  of  r. 
ledge  at  Look  No.  2;  J.  B.  Speed  &  Co.,  cement 
for  Dam  No.  1;  Castalia  Portland  Cement  Co., 
cement  for  Dam  No.  1,  03, 1968. 


1904.  Virginia  Portland  Cement  Co.,  Portland 
cement,  04,  2660. 

1906.  Alma  Cement  Co.,  cement,  $1.71  bbl.; 
Meeds-Gray  Lumber  Co.,  lumber,  prices  given; 
O.  T.  Soper,  rent  of  land,  $100;  J.  0.  Frehnger, 
driftbolts,  prices  given;  The  C.  W.  Sowles  Lunioer 
Co.,  lumber,  prices  given,  OS,  1922-23.  Virginia 
Portland  Cement  Co.,  cement,  $2.01  bbl.,  06, 1660. 

1906.  F.  J.  CuUen,  buildiog  work  at  Dam  No. 
10,  prices  given,  06, 1660. 

1907.  The  Monongahela  Eiver  Cons.  Coal  & 
Coke  Co.,  2  dump  scows,  $3,108  each;  Eiveiside 
Bridge  Co.,  steel  lock  gates,  6.330  lb.,  07, 1788-89. 

1908.  Dixie  Towing  Co.,  hire  of  towboat,  $24 
per  day;  Virginia  PorUand  Cement  Co.,  cement, 
prices  given,  09,  1846.  The  Marion  Steam  Shovel 
Co.,  dipper  dr.,  $6,546;  Kanawha  Dock  Co.,  2 
barges,  $4,300;  Dixie  Towing  Co.,  hire  of  barge, 
$4.  per  day,  08,  1857-^.  T.  W.  Disken  &  Co., 
hire  of  towboat,  $29.50  per  day;  Kentucky  Eiver 
Poplar  Co.,  hire  of  towboat,  $20  per  day;  Kenny 
Bros.,  hire  of  barge,  $3  per  day;  Virginia  Portland 
Cement  Co.,  cement,  $1.60  bbl.,  09, 1846-46. 

1909-  Kosmos  Portland  Cement  Co.,  cement, 
$1.66  bbl.;  Capital  Lumber  &  Mfg.  Co.,  yellow 

Sine  timber,  $25.30  M  f.  b.  m.;  The  Kentucky  & 
hio  Trans.  Co.,  sand,  98t  c.  y.,  and  gravel,  $1.32 
c.  y.,  09, 1848.  Penn  Bridge  Co.,  steel  lock  gates, 
5^0  lb.,  09,  1849.  M.  A.  Sweeney  Shipyard  & 
Foundry  Co.,  wooden  hull  towboat,  $16,915;  E.  A. 
Bogie,  constr.  dwelling  above  foundation,  $2,200 
(Lock  No.  2),  09,  1847.  Howard  Ship  Yards  Co. 
(3  con.),  docking  and  repairing  floating  plant 
(prices  given),  constr.  and  installing  ice  making 
and  refrigerating  plant  on  U.  S.  S.  Kenttuiky, 
$2,478.50,  and  constr.  wooden  hull  towboat,  $24,600, 
09,  1845-46.  Kenn^  Bros.  Co.,  hire  of  barge,  $3 
per  day,  10,  2006.  Lewis  Tanner,  hire  of  towboat 
and  crew,  $19.60  per  day,  10,  2007.  The  Ken- 
tucky &  Ohio  Trans.  Co.,  erav«l  at  Lock  No.  4, 
$1.42  c.  y.;  Kosmos  Portland  Cement  Co.,  cement, 
$1.56  bbl.,  10, 2007. 

1910.  The  Ohio  Eiver  Cont.  Co.,  removing  r. 
ledge,  unit  prices  given,  10,  2205.  J.  B.  Blanton 
&  Co.,  fum.  sand,  $1.40  c.  y.;  Penn-AUen  Cement 
Co.,  Portland  cement,  $1.84  bbl.;  Kosmos  Port- 
land Cement  Co.,  cement,  $1.90  bbl.,   11,  2208. 


'  Expend,  under  permanent-indeflnite  app.  for  operating  and  keeping  in  repair  canals  and  other  public 
works  provided  by  act  July  6, 1884,  and  act  Mar.  3, 1909. 


rSee  pp.  14-22  fori 
Lexplanatlons,  ete.J 


EIVEB  AND  HAEBOE  WORKS. 


QeV 


The  Ohio  River  Cont.  Co.,  hire  ot  2  barges,  t3  and 
$5  per  day;  J.  F.  Butts  (2),  turn,  gravel,  S1.45o.  y.; 
hire  ot  derrick  boat,  $3  per  day;  Devil's  Hollow 
Stone  Co.,  900  o.  y.  crushed  St.,  $1.10  c.  y.;  The 
Kentucky  &  Ohio  Trans.  Co.,  liire  oi  2  barges,  $4 
per  day  each,  11, 2207. 

1911.  Universal  Portland  Cement  Co.,  Port- 
land cement,  11.70  bbl.;  Ed.  3.  Howard,  repairing 
barges,  prices  given,  and  constr.  2  wooden-hull 
dump  scows,  13,220  each,  11,  2208.  .T.  F.  Butts, 
sand  and  gravel,  $2,037.50;  Lehigh  Portland  Ce- 
ment Co.,  Portland  cement,  $1.60  bbl.,  13, 2402. 

1913.  Kanawha  Dock  Co.,  repairs  to  floating 
plant,  $3,891.50,  13,  2402.  Des  Moines  Bridge  & 
Iron  Works,  constr.  1  steel  derrick  boat  hull,  $4,398, 
13,  2405.  American  Bridge  Co.,  constr.  2  steel 
barges,  $9,800,  13,  2402.  Des  Moines  Bridge  & 
Iron  Works,  constr.  1  open  steel  barge,  $1,990,  13, 
2405.  Chas.  Armstrong,  hire  of  barge,  $3.50  per 
day,  18, 2402.  ,T.  B.  Blanton  Co.,  sand  and  gravel, 
12,  2406.  Lehigh  Portland  Cement  Co.,  Portland 
cement,  $1.60  bbl.,  13,  2404.  Lehigh  Portland 
Cement  Co.,  Portland  cement,  prices  given,  13, 


ENGmEEBS. 

Chief  of  Engtneers.  R.,  93,  332;  94,  304;  96, 
339;  96,  296;  97,  375;  98,  356;  99,  439;  00,  602; 
01,  494;  03,  421;  03,  451;  04,  483;  05,  493;  06, 
543;  07,  569;  08,  611;  09,  643;  10,  717;  11,  772; 
13,  927. 

In  charge: 

Maj.  D.  W.  Lookwood,  1888-95.  R.,  93,  2622; 
94, 1983;  95,  2489. 

Maj.  J.  F.  Gregory,  1895-97.  B.,  96,  2292;  97, 
2519. 

Capt.  J.  G.  Warren,  1898-99.    R.,  98, 2024. 

Capt.  G.  A.  Zinn,  1899. 

Capt.  H.  F.  Hodges,  1899-1901.  R.,  99,  3523; 
00,  3369. 

Maj.  E.  H.  Euffner,  1901-05.  B.,  01,  2746;  03, 
1955;  (Lt.  Col.)  03, 1753;  04,  2648;  05, 1918. 

Maj.  J.  G.  Warren,  1906-10.  R.,  06,  1656;  07, 
1785;  (Lt.  Col.)  08, 1863;  09, 1836. 

Maj.  J.  e.  Cakes,  1910-.  B.,  10,  1996;  11,  2198; 
13,  2395. 

Lt.  H.  E.  Waterman.  R.,  93,  2626;  94,  1983; 
(Capt.)  95,  2492. 

Lt.  W.  W.  Harts.    R.,  96,  2296;  97,  2519. 

J.  M.  G.  Watt.    B.,  98,  2030;  99,  2536;  00, 3383. 

C.  H.  Eumbold.    B.,  03, 1769. 

Lt.  P.  S.  Bond,  06, 486;  06,536;  07,664;  (Capt.) 
08, 602. 

1st  Lt.  E.  D.  Peek,  06,  636. 

1st  Lt.  A.  Williams,  07,  564;  08, 602;  09, 636. 

LEGAL  PBOCEEDINGS. 

Leases  and  collections,  93,  2623;  94,  1984;  95, 
2490;  96,  2294;  97,  2626;  09,  1864;  13,  2403. 

OBSTEtJCTIONS. 

In  1893  plans  were  approved  by  the  Seo.  of  War 
for  raising  the  height  of  the  Louisville  &  Nashville 
EE.  br.  and  a  highway  br. ,  both  at  Frankfort,  Ky. , 
and  preparations  made  for  the  completion  of  the 
work  by  the  proper  parties,  93,  2625;  94,  1989; 


96,  2492;  96,  2296.  The  pool  at  that  locality  was 
lowered  several  times  to  permit  the  removal  of  3 
br.  piers  to  depth  7'  below  the  pool,  95,  2492;  96, 
2296. 

Brs.  obstr.  navigation  required  to  be  lighted  in 
accordance  with  the  regulations  of  the  Liglithouse 
Dept.,  96, 2296. 

OPEBATIONS. 

1893-93.  In  this  year  and  subsequent  years 
the  same  general  work  was  performed,  consisting 
generally  of  repairs  of  looks  and  dams,  dr.,  snag- 
ging.   (See  each  an.  report.) 

1897-98.  Lock  and  Dam  No.  7  opened  to 
navigation  on  Dec.  11, 1897,  98, 2030-2034. 

1900-01.  New  dr.  hull  constr.  and  general  re- 
pairs to  works,  01,  2747.  Look  No.  8  opened  Oct. 
15, 1900,  01, 2748. 

1901-03.    General  repairs  to  works,  03, 1967. 

1903-03.  92,432  c.  y.  dr.;  minor  repairs  to 
works;  snags  and  other  obstr.  removed  from  Pool 
No.  1;  extensive  repairs  to  Lock  No.  1,  03, 1764. 

1903-04.  Dr.,  minor  repairs  to  structures, 
progress  of  repair  work  at  Locks  Nos.  1  and  2; 
Look  No.  9  opened  Dec.  3, 1903,  04,  2649. 

1904-05.  61,300  c.  y.  dr.;  general  repairs  to 
works;  Lock  No.  10  opened  Jan.  12, 1905,  05, 1918 

1905-06.  60,132  c.  y.  dr.  by  U.  S.;  general  re- 
pairs made  to  works  and  floating  plant;  extensive 
repairs  to  Locks  Nos.  9  and  10,  06, 1657. 

1906-07.  46.360  c.  y.  dr.  by  U.  S.;  work  ot  re- 
pairs to  Locks  Nos.  9  and  10  completed;  many 
minor  repairs  to  works  and  floating  plant,  07, 1786. 

1907-08.  51,427  c.  y.  dr.  by  U.  S.;  repairs  to 
works  and  floating  plant;  Lock  No.  11  opened  Jan. 
1,  1907,  08, 1855.      ^ 

1908-09.  66.145  c.  y.  dr.;  general  repairs  to 
works;  new  towboat  built  and  put  in  use:  ex 
tensive  repairs  made  to  floating  plant;  lock- 
master's  dwelling  ereoted,  09, 1844. 

1909-10.  Look  No.  12  opened  Jan.  13,  1910; 
U.  S.  S.  Gregory  placed  in  commission;  55,963  c.  y. 
dr.;  repairs  made  to  locks  and  dams  and  to  floating 
plant,  10,1996. 

1910-11.  78,425  c.  y.  dr.:  general  repairs  to 
locks  and  dams  and  to  floating  plant,  11,  2198. 

1911-13.  89,160  c.  y.  dr.;  repairs  to  locks, 
dams,  and  their  appurtenances,  13, 2396. 

PHYSICAL  CHABACTEBISTICS. 

Gauge  readings,  93,  2626-2628;  94,  1987-1989; 
95,  2493-2499;  96,  2296-2298;  97,  2520-2622;  98, 
2031-2033;  99,  2638;  00,  3386. 

Washouts,  95,  2489;  96,  2293;  05, 1919. 

Description  of  sites  of  locks  located,  99, 2623. 

Experience  with  logs  at  Dam  No.  9,  04, 2650. 

PBIVATE  WOBK. 

Description  ot  work  constr.  before  acquirement 
of  control  by  the  U.S.,  95, 2490;  96,  2292. 

List  of  permits  issued  by  Sec.  of  War  to  private 
persons  and  corporations,  06, 1655. 

SUE  VETS. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc..  13,  927. 
Map's.    New  abutment.  Dam  No.  1,  03, 1761. 
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LICKING  RIVER,  KY. 


APPBOPBIATIONS. 

1888,  $3,000,89,1983. 
1890,  3,000,  90,  2273. 
1899,  10, 000,  00,  3155  (sur.). 

Total,  16.000 

COM9IEBCE. 

Important,  73,  424,  425;  79, 1422. 
Utuity  as  a  H.  of  refuge  from  ice  questioned,  73, 
425. 


Damage  sustained  from  ice  floes  ot  Licking  R., 
1866,  73,  421,  424. 

Description  of.  Mostly  lumber.  Unimportant, 
93,  2646;  95,  2516. 

ENGINEERS. 

Chief  of  Engineers     R.,  71,  60;  73,  57;  78, 

109;  79,  147;  81.  266;  83,  26C ;  85,  2S6:  87,  249; 
88,  227;  89,  264:  90,  238;  91,  306:  93,  292;  93. 
332,  336;  94,  304.  343;  96,  340;  00,  476;  01,  476. 
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In  charge: 

Sylvester  Welch,  chief  State  engineer,  1836-37. 
K.,  79, 1432. 

Ma].  W.  B.  Merrill,  1871-79.  B.,  71,  392;  78, 
420;  79, 1422. 

Maj.  J.  W.  Cuyler.    E.,  83, 1964. 

Lt.  Col.  W.  E.  Merrill.    R.,  86, 1843. 

Mai.  J.  C.  Post.    B.,  87, 1902. 

Ma].  D.  W.  Lockwood,  1889-89.  B.,  89,  1983; 
90,  2273;  91,  2462;  93,  2097;  93,  2630,  2644;  94, 
1992;  9S,  2498,  2513. 

Maj.  W.  H.  Bixhy,  1900-01.  R.,  00,  315S;  01, 
2670. 

N.  B.  Butord,  asst.  State  engineer,  1836-37.    E., 
79  1434. 
C.  Schenk.    B.,  79, 1423;  00,  3163. 
B.  F.  Thomas.    E.,  90, 2274;  91, 2462. 

LEGISLATION. 

Act  of  general  assembly  of  Kentuclcy  incorpo- 
rating the  "Licking  Eiver  Lumber  &  Mining  Co.," 
stating  privileges,  etc.,  79, 1436.  Amendment,  79, 
1437. 

OPERATIONS. 

1888-89.    133  snags  removed  from  chan.  and 

{trees  from  banks,  89, 1983. 

1889-90.    236  trees,  430  snags,  324  stumps,  4,679 

.y.  solid  r.,  and  4,172  c.  y.  loose  r.  removed,  90, 
2273. 

1890-91.  5,875  c.  y.  solid  and  2,145  0.  y.  loose 
r.  and  80  snags  removed  from  chan.,  91, 2462. 

1891-93.  911  snags,  trees,  and  stumps,  798 
c.  y.  loose  r.,  and  2,001  c.  y.  solid  r.  removed,  93, 
2097. 

PHYSICAL  CHARACTERISTICS. 

General,  73,  420,  421;  79,  1422,  1424,  1426,  1435; 
93,  2645;  9S,  2514;  00,  3159,  3164. 

Rise  and  fall  of  B,  and  tributaries,  79, 1425, 1426, 
1430. 

Coal  and  iron  mines;  quarries  in  vicinity,  79, 
1427-1429,  1431. 

E.  lies  wholly  in  Kentucky,  empties  into  the 
Ohio,  with  uncertain  water  supply;  parts  of  it  are 
narrow  and  tortuous  in  the  upper  part.  Has  been 
Bur.  for  297  m.  from  its  mouth,  93,  2645, 2646. 

Water  supply  irregular.  95,  2515. 

The  entire  drainage  basin  of  the  Licking  E.  about 
4,925  sq.m.,  00, 3159. 

Gauge  readings,  00,  3181. 

Under  the  proj.  of  1888  the  E.  not  susceptible  of 
permanent  imp.  Each  h.  w.  producing  a  large 
number  of  snags  and  other  obstr.,  93,  2631;  94, 
1992;  96,  2498.  ' 

PLANS. 

By  Maj.  Merrill,  H.  of  refuge  from  ice  floes,  at 
Newport,  Ky.  (mouth  of  Licking  E.),  by  constr. 
a  lateral  basin,  having  an  area  ol  from  5.8  to  11.2 
a«res,  according  to  various  plans;  and  for  the  ex- 
cavation of  a  chan.  through  the  r.  bar  at  the  mouth 
of  Licking  E.,  to  4'  or  6',  and  with  either  a  straight 
or  curved  chan.;  est.,  $518,513  to  $1,624,794,  73,  423, 
424,425. 

By  Sylvester  Welch,  1837,  locks  and  daids,  for 
slack-water  navigation,  mouth  to  West  Liberty; 
est.,  $1,539,591  to  $2,036,000,  79, 1433, 1434. 


By  Maj.  Merrill,  locks  and  dams  to  imp.  naviga- 
tion, mouth  to  the  confluence  with  Elk  Fork;  est., 
*2,002,947.  For  slack-water  navigation,  mouth  to 
Slate  Creek;  est.,  $1,424,184,  79, 1423. 

In  1882  Maj.  Cuyler  considered  that  radical  imp. 
could  only  be  accomplished  by  locks  and  dams; 
est.,  $684,000,  S3, 1965. 

By  Lt.  Col.  Merrill,  1885,  connection  of  naviga- 
tion of  the  Licking  with  that  of  the  Ohio  E.  by  the 
removal  of  the  bar  at  the  mouth  of  the  former;  est., 
$75,000,  86, 1844. 

By  Maj.  Post,  1887,  imp.,  from  Farmers  to  West 
Liberty,  by  removal  of  snags  and  similar  obstr.; 
est,  $17,680;  87, 1903. 

PRIVATE  (STATE)  WOBK. 

1837-43.  State  of  Kentucky  undertook  constr. 
of  locks  and  dams  at  a  useless  expend,  of  $372,520. 
Work  was  stopped  before  completion,  73,  421; 
79,  1423, 1431. 

1837.  Chan.  100'  x  1,250'  excavated  through 
the  r.  bar  at  mouth  of  LicMng  E.,  at  cost  of  $5,383.47, 
79, 1431. 

1868.  Commission  appointed  by  Kentucky  to 
ascertain  cost  of  removing  the  milldams  and  other 
obstr.,  79, 1432. 

Description  of  work  done  before  acquirement  of 
control  by  the  U.  S.,  93,  2646;  95, 2514 

PEOJECTS. 

By  Maj.  Post,  1887,  imp.  extending  from  Farmers 
to  West  Liberty  by  removal  of  snags  and  similar 
obstr.;  est.,  $17,680,  87, 1903. 

Maj.  Bixby  est.,  1900,  $3,475,000  to  obtain  6'  navi- 
gation up  to  Falmouth,  and  $47,000  an.  for  mainten.; 
and  $270,000  or  $307,000  for  lock  and  dam  at  or  near 
Threemile  Eipple,  but  such  work  not  recom.;  and 
removal  of  Threemile  Eipple  and  adjoining  shoals, 
$100,000,  recom.,  00, 3156. 

SUE  VETS. 

By  Lts.  Tumbull  and  Grayson,  1829,  73,  420; 
79, 1422, 1423. 

By  N.  B.  Buford,  1837,  under  direction  of  S. 
Welch,  chief  State  engineer.    B.,  79, 1432, 1434 

By  Maj.  Merrill,  1871,  sur.  of  mouth  of  Licking  E. 
to  ascertain  its  adaptabilityforaniceH.B.,  73,420 

By  C.  Schenk,  1878,  of  the  E.  in  general.  B.,  79, 
1423. 

Ex.  au.  act  June  14, 1880;  made  by  Maj.  Cuyler, 
83, 1964. 

Previous  sur.,  83, 1964. 

Of  bar  at  mouth  of  the  E.  au.  act  July  5,  1884; 
made  by  Lt.  Col.  MerrUl,  86, 1843. 

From  Farmers  to  West  Liberty  au.  act  Aug.  5, 
1886;  made  by  Maj.  Post,  87, 1902. 

Ex.  for  slack-water  navigation  au.  act  July  13, 
1892;  made,  1892,  by  Maj.  Lockwood  (B.  unfav.), 
93,  2644 

Ex.  of  the  mouth  au.  act  Aug.  17, 1894.  for  ice  H., 
incl.  a  lock  and  dam;  made,  1894,  by  Haj.  Ijock- 
wood  (E.  unfavO,  96, 2513. 

Sur.  Licking  E.,  Ky.,  from  its  mouth,  opposite 
Clnciimati,  Ohio,  to  Falmouth,  Ky.,  with  view  to 
Its  imp.,  incl.  est.  of  cost  of  a  lock  and  dam  at  or 
near  Threemile  Eipple,  about  3  m.  above  its  mouth, 
au.  act  Mar.  3,  1899;  made,  1900,  by  Maj.  Bixby 
(see  Projects).  00,3156. 

Plotting  01  detail  maps  of  sur.  of  1900  completed. 
Congress  not  having  taken  any  further  action  as  to 
results  of  sur.,  the  completion  of  maps  terminates 
the  work,  01,  476,  2670.    ■ 
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LIMESTOIVE  CREEK,  KY. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  87, 244. 

In  charge.    Lt.  Col.  W.  E.  Merrill,  1887.    »., 
87  1834. 

Assistant.    Lt.  L.  H.  Beach.    B.,  87, 1834. 


SUE  VET. 

Ex.  of  bar  at  mouth  au.  act  Aug.  5, 1886;  made, 
1887,  by  Lt.  Col.  Merrill  (B.  un&v.),  87, 1834 


r  See  pp.  14-22  fori 
L  explanations,  etc.  J 
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DD-S13       BIG  SANDY  BIVEB,  KY.  AND  W.  VA. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Appropriations 

Big  Sandy,  including  forks 

Levisa  Fork,  Ky 

Tug  Fork,  Ky 

Big  Sandy  B.,  operating  and  care  of  locks  and  dams. 


Total. 


See  below. 
1875-1912 
1894-1912 
1894-1912 
1898-1912 


See  below. 

a,  659, 811. 96 

28,750.00 

29,250.00 

204,664.47 


1,922.476,43 


Part  (a),  DD-S13 


Appropriations. 


Big  Sandy  Biver: 

1878,         $12,000.00, 


Levlsa  Fork: 


1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 
1896, 
1896, 
1899, 
1900, 
1900, 
1901, 
1902, 
1903, 
1905, 

1906, 
1907, 
1908, 
1909, 
1910, 


12,000.00, 
60,000.00, 
46,000.00, 
15,000.00, 
40,000.00, 
22,500.00, 
31,600.00, 
31,000.00, 
50,000.00, 
40,000.00, 
17,811.96, 
30,000.00, 
60,000.  00, 

280,000.00, 
1,000.00, 

140,000.00, 

178,000.00, 
60,000.00, 
43,000.00, 
86,000.00, 
40,000.00, 

107,000.00, 

85,000.00, 

50,000.00, 

1163,000.00, 


78, 108. 
79, 146, 1366. 
80, 1829. 
81, 1982. 
8S,269. 
84, 1761. 
86, 1619. 
88,  1788. 
90,  2275. 
92,  2100. 
96,2500. 
act  May  1, 1896. 
96,  2302. 
99,  2602. 
00,  3348. 

00,  491,  498. 

01,  2738. 
08, 1949. 
03, 1744. 
05,1905. 
OS,  1905. 
06, 1647. 
07, 1773. 
08, 1845. 
09, 1827. 
10, 1986. 


1880, 
1881, 
1882, 
1884, 
1886, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


»2,500.00, 
2,000.00, 
6,000.00, 
6,000.00, 
3,750.00, 
2,500.00, 
2,600.00, 
2,600.00, 
1,000.00, 
1,000.00, 
1,000.00, 


SO,  1829. 
81, 1982. 
88,  259. 
84, 1761. 
86, 1619. 
91,  2466. 

98,  2109. 
96, 2504. 
96,  2321. 

99,  2611. 
00,  3360. 


Total,  1,659,811.962 

APPEOPEIATIONS.    (See  part  a.) 

1898,  11,936.641 

1899,  3,231.80VH.D.  248,  55th,  1st. 

1900,  3,616.94) 

1901,  3,477.21,01,2741. 

1902,  3,351.  87,  03, 1962. 

1903,  4,170.97,03,1748. 

1904,  3,255.68,04,2643. 

1905,  3,822.88,06,1912. 

1906,  11,646.23,06,1651. 

1907,  20,491.88,07,1778. 


Total, 

28,750.00 

Tug  Fork: 

1880, 

J2, 600. 00,  80,1829. 

1881, 

2,000.00,81,1982. 

1882, 

5,000.00,88,259. 

1884, 

5,000.00,84,1751. 

1886, 

3,750.00,86,1619. 

1890, 

2,500.00,91,2468. 

1892, 

2,500.00,98,2111. 

1894, 

2,500.00,96,2606. 

1896, 

2,000.00,96,2324. 

1899, 

1,600.00,99,2509. 

Total, 

29,250.0 

1908, 

22,734.53,08,1849. 

1909, 

42,152.51,09,1831. 

1910, 

16,048.32,10,1990. 

1911, 

19,608.30,11,2191. 

1912, 

46, 120.  81,  13,  2389. 

Total',  204,644.47  (total  allotted,  $228,055.93; 
misc.  receipts,  $7J5;  total 
given,  18,  2389,  is  $228,- 
063.28). 


Part  (b) ,  DD-213     Big  Sandy  Biver,  Ky.  and  W.  Va. 


APPBOFRIATIONS.    (See  Fart  a.) 

COMMERCE. 

Products  of  valley,  76,  761,  763;  76,  ii,  143.  C. 
of  Levisa  Fork  unimportant,  76,  ii,  140.  C.  limited 
to  rafting,  76,  ii,  142. 

Description  of,  96,  2301;  01, 2755, 2761,  2769. 

Since  the  U.  S.  began  imp.  of  the  B.  and  its  forks, 
C,  1896,  had  doubled;  value,  $39,910,000,  96,  2301. 

In  1898,  the  great  natiural  resources  of  the  country 
with  its  enormous  coal  deposits  awaited  develop- 
ment by  transportation  facilities,  98, 2160;  01, 491, 
2769. 


R.  by  Prof.  C.  Newton  Brown  on  mineral  wealth. 
Big  Sandy  Valley,  Levisa  to  head  of  navigation, 
00,3413. 

Whether  the  coal  adjacent  to  the  E.  will  seek 
outlet  by  water,  after  4  dams  have  been  au.  above 
Louisa,  depends  justification  for  continuation  of 
the  imp.,  11, 2736,  2752,  2769. 

Existing  C.  decreasing,  01, 2740. 

Imp.  exerting  no  material  effect  on  rates,  06, 
539;  09,641;  10,  715;  11,771. 

Diagram  exhibiting,  11, 2192. 

Traffic,  1911-12,  I80,000±  t.,  18, 2390. 


•  $50,000  of  this  amount  to  be  applied  to  completion  of  Lock  No.  1,  Levisa  and  Tag  Forks-  $3  000  to 
constr.  of  steel  service  br.  at  Look  No.  1,  Big  Sandy  E.,  and  $100,000  to  completion  of  Lock  No  2  Levisa 
and  Tug  Forks.  ' 

»  Total  given,  13,  2384,  $1,701,700.47,  inol.  $1, 700.47  ("receipts"),  -but  omits  item  of  1896,  act  May  I 
'  Expend,  under  the  permanent-mdefinite  app.  provided  by  act  of  July  6,  1884,  and  Mar.  3,  1909,  for 
opeiatmg  and  keepmg  m  repair  canals  and  other  public  works. 
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CONTRACTS. 

1883.  D.  B.  Shipley,  delivery  of  St.  for  look,  84, 
1749.  ' 

1891.  Marting,  Mittendorf  &  Duis,  OEifc  timber, 
$10,977,  91,  2464.  G.  Kinsey  &  Co.,  ironwork, 
$963.44,  91,  2464. 

1893.  G.  Kinsey  &  Co.,  ironwork:  Cast  iron, 
m  lb. ;  wrought  iron,  3A4  Ih.,  93, 2633. 

1896.  J.  P.  MoGuire,  furnishing  and  delivering 
about  31  steel  trestles,  35,250  lbs.,  at  4^0  lb.,  97, 
2532.  ,       -IT        . 

1900.  Foltz  &  Jonte,  constr.  Lock  No.  1,  unit 
prices  listed;  The  Bvansville  Contract  Co.,  constr. 
Lock  No.  2,  unit  prices  listed;  Joseph  M.  Neil, 
constr.  frame  dwelling,  etc.,  prices  listed  01,  2738. 

1901.  Virginia  Portland  Cement  Co.  cement, 
unit  prices  listed;  Lehigh  Portland  Cement  Co., 
cement,  unit  prices  listed;  Chas.  Hegewald  Co., 
valves  for  Locks  Nos.  1  and  2,  4  pairs,  automatic, 
$734;  4  pairs,  nonautomatic,  $689,  01, 2739. 

1903.  William  Newman  and  Robert  Crawford, 
cement  sheds  at  Locks  Nos.  1  and  2;  Robert  Craw- 
ford, recovering  roof  of  cement  shed  at  Lock  No.  1, 
Oa,  1950, 1961. 

1903.  Sheridan-Kirk  Contract  Co.,  constr. 
Dam  No.  1,  unit  prices  given;  Atlas  Portland 
Cement  Co.,  cement,  $2.46  bbl.,  03, 1745, 1746. 

1904.  E.  Brown  Baker,  constr.  Dam  No.  2, 
unit  prices  given;  Virginia  Portland  Cement  Co., 
cement,  $1.75  bbl.,  04,  2641,  2642. 

1906.  Baker  Contract  Co.,  constr.  guide  and 
retaining  walls,  and  paving,  at  Look  No.  1,  unit 
prices  given,  07, 1776. 

1908.  J.  C.  Thomas,  raising  crest  of  Look  and 
Dam  No.  3,  unit  prices  nven,  08, 1846. 

1910.  New  Jersey  Foundry  &  Machine  Co., 
constr.  steel  service  br.  at  Lock  No.  1,  unit  prices 
given,  11, 2189. 

ENGINEERS. 

Cbiet  of  Engineers.    B.,  75,  73;  76,  90;  78, 

108;  79,  145;  80,  196;  81,  264;  88,  258;  83,  266; 
84,  265,  267;  85,  290;  86,  284;  87,  241,  249;  88, 
227,  229;  89,  265,  267;  90,  239;  91,  307,  308,  310; 
93,  293,  294,  2101;  93,  332,  336;  94,  305;  96,  340; 
96,  297;  97,  377;  98,  369,  373;  99,  433;  00,  496, 
603;  01,  490,  496;  08,  417;  03,  448,  449;  04,  479; 
05,  488;  06,  507,  638;  07,  565;  08,  604;  09,  638; 
10,  713;  11,  768;  13, 922. 

Boards: 

Convened,  Louisa,  Ky.,  Nov.,  1891,  to  report  on 
dam  to  be  built.  Big  Sandy  R.,  near  Louisa,  Ky. 
B.,  93,  2102.  (Col.  CraighUl,  Maj.  Lockwood,  and 
Capt.  Turtle.) 

Convened,  Cincinnati,  Ohio,  Apr.,  1896,  to  report 
on  proposed  modlQcations  in  details  constr.  of 
movable  dam,  Louisa,  Ky.  B.,  96,  2302.  (Lt. 
Col.  A.  Stickney,  Maj.  J.  F.  Gregory,  Capt.  H.  M. 
Chittenden,  and  Lt.  W.  W.  Harts.)  Minoritj' 
report,  96,  2306.  (Mai.  D.  W.  Lockwood  and  Lt. 
w:  E.  Craighill.) 

In  charge: 

Maj.  W.  E.  MerriU,  1876-80;  75,  73;  76,  i,  90. 
R.,  75,  756;  76,  u,  140;  79,  1353;  (Lt.  Col.)  80, 
195. 

Maj.  J.  W.  Cuyler,  1880-83.  B.,  80,  1827;  81, 
1979;  88, 1962;  84, 1755. 

Capt.  J.  C.  Post,  1883-87.  B.,  83, 1664;  84, 1749; 
85, 1884:  86, 1618;  87, 1902. 

Lt.  Col.  W.  E.  Merrill,  1887.    R.,  87, 1823. 

Maj.  D.  W.  Lockwood,  1888-95.  B.,  88,  1786, 
1795,  1796;  89,  1983;  90,  2274;  91,  2463,  2466,  2467; 
2476;  93,  2098,  2108,  2109;  93,  2631,  2647;  94,  1992, 
95,  2498. 

Maj.  J.  F.  Gregory,  1896-97.  B.,  96,  2300;  97, 
2530. 

Maj.  W.  H.  Heuer,  1897. 

Maj.  W.  H.  Btxby,  1898-99.    B.,  98,  2143,  2159. 

Capt.  H.  F.  Hodges,  1899-1900.  B.,  99,  2501; 
00,  3347,  3403. 

Maj.  E.  H.  Ruflner,  1901-05.  R.,  01,  2735-40, 
2750;  08,  1946;  (Lt.  Col.)  03,  1742;  04,  2636;  05, 
1901. 

Maj.  J.  G.  Warren,  1906-09.  B.,  06,  1645;  07, 
1771;  (Lt.  Col.)  08, 1842;  09, 1825. 

Maj.  John  C.  Oakes,  1910-.  B.,  10,  1984;  11, 
2185;  18,2382.. 


Assistants: 

J.  E.  Bell,  76,  756;  76,  ii,  140.  B.,  76,  760;  76, 
U.  140. 

E.  A.  Chase.  B.,  80,  1829;  81,  1982;  83,  1953; 
83, 1567. 

B.  C.  Howell.    B.,  84, 1751. 

B.  F.  Thomas.  B.,  85, 1886;  87, 1824;  88, 1789; 
89,  1985;  90,  2276;  91,  2465,  2467,  2468,  2478;  93, 
2100;  93,  2633;  94,  1994;  95,  2500;  96,  2318;  97, 
2532;  98,  2149,  2164;  99,  2504;  00,  3351,  3403. 

History  of  work;  proposed  modifications  in 
constr.  of  dam,  96, 2310. 

Details,  lock  and  needle  dam  near  Louisa,  Ky., 
history,  cost,  and  methods  employed  to  operate  it, 
97,  2534. 

M.  W.  Venable.    R.,  88, 1797. 
Est.,  lock  and  dam,  had  It  been  constr.  under 
fav.  conditions,  97, 2559. 

D.  A.  Watt.    Calculations,  trestles  and  needles 
of  dam,  97,  2658. 
B.  F.  Thomas.    B.,  01,  2756-81. 

OPEEATIONS. 

1878-79.  Imp.  bet.  Louisa  and  Catlettsburg, 
and  on  forks.  Above  Louisa,  removal  of  6,758 
snags,  4,257  fallen  trees,  4,098  cords  of  drift,  and 
4,013  0.  y.  r.  removed  from  chan.,  79, 146, 1363. 

1879-80.  Logs,  snags,  fallen  trees,  loose  and 
solid  r.  removed,  80, 1827, 1830. 

1880-83.  Obstr.  removed,  81,  1984;  82,  1954; 
83, 1564, 1569;  summary  of  results,  S3, 1656.  Imp. 
of  natural  chan.  resulting  in  chan.  2'  x  SO'  from 
Louisa,  100  m.  up  Levisa  Fork,  and  similar  chan. 
in  Tug  Fork  lor  108  m.,  83, 1565. 

1883-84.  Obstr.  removed  from  36  m.  of  Levisa 
Fork;  2,768  c.  y.  of  St.  for  lock  delivered;  2,132  c.  y. 
r.  and  1,623  c.  y.  earth  removed  from  foundation 
of  look,  84, 1750, 1751. 

1884-85.  Obstr.  removed  from  26  m.  of  the 
Big  Sandy,  87  m.  of  Levisa  Fork,  and  58  m.  on 
Tug  Fork;  excavation  of  lock  site  and  completion 
of  nearly  two-thirds  of  the  lock  masonry,  85, 1885. 

1885-86.  Completion  of  masonry  for  lock,  86, 
1618. 

1886-87.  Progress  on  foundation  for  abut- 
ment and  excavation  of  the  approaches  to  the 
lock;  1,603  trees  and  snags  and  6,608  c.  y.  r.  removed 
from  Levisa  and  Tug  Forks,  87, 1823, 1825. 

1887-88.  Abutment  for  dam  at  Louisa  com- 
pleted and  upstream  lock  entrance  blasted  out; 
1,050  1.  f.  of  protection  wall  built  at  Big  White 
House  Shoal  on  Levisa  Fork;  455  trees  and  snags 
and  57  0.  y.  r.  cleared  from  the  chan.  below  Louisa; 
880  snags  and  1,744  c.  y.  r.  removed  from  Levisa 
Fork;  150  snags  and  2,533  c.  y.  r.  cleared  from  Tug 
Fork,  88, 1789, 1790. 

1888-89.  2,000  c.  y.  r.  excavated  from  lock  site 
at  Louisa;  372  snags,  88  trees,  142  c.  y.  solid  and 
376  c.  y.  loose  r.  removed  from  R.  below  Louisa, 
89, 1985. 

1889-90.    Lock  at  Louisa  completed,  90,  2275. 

1890-91.  Abutment  graded  and  portion  of 
dam  next  the  abutment  completed,  91,  2463;  550 
trees,  snags,  and  stumps,  230  c.  y.  solid  and  1,523 
c.  y.  loose  r.  removed  from  Levisa  Fork,  91,  2466; 
70  c.  y.  r.  and  463  snags  clear.ed  from  (^an.,  and  625 
trees  and  stumps  topped  and  removed  from  banks 
of  Tug  Fork,  91, 2469. 

1891-93.  Work  on  dam  in  Big  Sandy  R.  sus- 
pended, pending  a  decision  in  regard  to  the  style 
of  dam;  375  snags,  logs,  and  trees  cleared  from  the 
Chans,  and  120  c.  y.  r.  blasted  from  points  in  the 
R.,  93,  2,100;,320  c.  y.  solid  and  1,310  c.  y.  loose  r. 
and  816  snags,  logs,  and  trees  removed  from  Levisa 
Fork,  93, 2109;  SO  c.  y.  solid  and  2,147  c.  y.  loose  r. 
and  1,134  snags  and  stumps  removed  from  Tug 
Fork,  93,  2111. 

1893-93.  Lock  modified  to  suit  the  change 
from  a  fixed  to  a  movable  dam;  entrance  to  lo^ 
deepened;  shore  cribs  constr.  above  and  below  the 
look;  Kentucky  bank  protected  by  riprapping; 
and  cofferdam  partly  constr.  to  inclose  the  site  of 
the  pass  and  part  of  the  movable  dam,  93, 2632. 

1893-94.  Cofferdam  completed;  masonry  of 
pass  completed  ready  to  receive  trestles;  and  pier 
partly  constr.  and  part  of  old  abutment  removed, 
94, 1994, 1998. 


("See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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1894-95.  Masonry  foundations  of  needle  dam, 
pier,  and  abutment  completed;  banlcs  on  botn 
sides  of  tbe  E.  graded,  riprapped,  and  paved;  and 
old  waste  piles  in  bed  of  K.  removed,  93, 2600-2502. 

1895-96.  Two  lock  houses  in  course  of  com- 
pletion; banks  about  look  and  dam  riprapped  and 
paved;  and  designing  of  movable  parts  of  dam  in 
progress,  96, 2318,  2319. 

1896-97.  Look  gates  constr.  and  placed  in 
position;  trestles  placed  in  position  in  weir  and 
navigation  pass;  means  for  lowering  and  raising 
the  dam  provided;  and  dam  operated  for  the  first 
time  on  Jan.  1, 1897,  97,  2632-2534. 

1897-98.  Work  of  minor  importance  per- 
formed, 98,  2149. 

1898-99.  Lock  grounds  drained,  gauges  placed, 
old  crib  removed  and  replaced  by  a  St.  wall,  and 
minor  work  done,  99, 2601. 

1899-00.    Misc.  work  done,  00, 3352. 

1900-01.  Preliminary  work  on  Locks  Nos.  1 
and  2  at  Catlettsburg  and  Wrights  Station,  Ky., 
and  obstr.  removed  from  U.,  01, 2736. 

1901-03.  Constr.  of  locks  and  dams  continued, 
0»,  1946-48. 

1902-03.  Work  continued  on  Lock  and  Dam 
No.  1,  Catlettsburg,  Ky.,  and  Lock  No.  2,  Kav- 
anaugh,  Ky.,  03, 1742-43. 

1903-04.  Lock  No.  1  completed,  and  work  on 
Dam  No.  1  in  progress;  Lock  No.  2  completed, 
and  work  on  Dam  No.  2  in  progress,  04, 2636-37. 

1904-05.  Locks  and  Dams  Nos.  1  and  2  com- 
pleted, OS,  1901-02. 

1905-06.  General  repairs  to  Locks  Nos.  1  and 
2,  06, 1645. 

1906-07.  Placing  concrete  in  guide  a,nd  re- 
taining walls,  07, 1771. 

1907-08.  Work  on  regulating  works  b'elow 
Lock  No.  1  was  delayed  by  continued  high  water 
and  practically  no  work  was  done;  Lock  No.  3, 
excavation  work  coifipleted  and  piles  driven,  08, 
1842-43.  Plans  for  a  steel  service  br.  at  Lock  No. 
1  were  made  and  bids  for  constr.  rejected,  built 
later  by  contract,  08, 1842. 

1908-09.  Eegulating  works  below  Lock  No.  1 
completed;  raising  crest  of  Look  and  Dam  No.  3 
completed,  09, 1825. 

1910-11.  Plant  -delivered  and  material  re- 
ceived and  stored,  for  constr.  service  br.  at  Lock 
No.  1,  11,  2186.  Flatboats  purchased  and  maneu- 
vering boats  and  flats  under  constr.  for  use  in  the 
forks,  11, 2187. 

1911-13.  Operations  begun  for  constr.  of 
service  br.;  summary  of  work  given,  13,  2383. 
Maneuvering  boats  and  pushboats  for  use  at  imp. 
works  completed,  13,2384. 

PHYSICAL  CHARACTERISTICS. 

Length  of  E.  and  tributaries,  76,  756,  760,  762; 
76,  ii,  140, 142. 

Description  ofE.  and  valley,  75,  760;  76,  ii,  141. 

Fall  of  E.,  75,  766,  760,  766;  76, 11,  140,  142,  145. 
Width  of,  75,  761;  76,  ii,  141.  Discharge  of,  76, 
761;  76,  ii,  142.    (See  Operations.  1880-83.) 

Geology  of  basin,  75,  763. 

Description  of,  88, 1787;  89, 1990;  93,  2631;  94, 
1992;  95,  2498;  96,  2300,  2304;  97,  2537,  2541;  01, 
2750,  2760;  11,  769,  770.  . 

Description  of.  Formed  by  confluence  of  Levisa 
and  Tug  Forks,  26  m.  from  its  mouth.  Flows 
through  a  narrow  valley  bet.  rocky  hills,  and  emp- 
ties into  the  Ohio  at  Catlettsburg.  The  Ohio  is 
so  low  at  times  that  it  is  unable  to  carry  away  the 
material  brought  down  by  the  Big  Sandy,  which 
causes  the  formation  of  this  material  into  a  bar  at 
the  mouth  of  the  latter  stream,  93,  2647,  2648.  Its 
bottom  lands,  not  generally  subject  to  overflow; 
its  banks  are  composed  of  fine  sand  generally.  Its 
many  tributaries  are  sediment-bearing  in  rainy 
weather,  98,  2160.  , 

Description  of,  Big  Sandy  R.,  Levisa  Fork,  and 
Tug  Fork,  00,  3407,  3409,  3411;  01, 2760,  2760. 

Description  of,  Levisa  Fork,  88, 1796. 

Description  of,  Tug  Fork,  91, 2467. 

Description  of,  Eussel  Fork,  91, 2478. 

Character  of  the  material  excavated  for  the  dam, 
some  of  it  being  coal,  such  that  additional  work 
was  required;  94, 1993,  2000;  97,  2543. 


Bed  of  the  R.  slowly  rising,  due  to  the  influx 
into  it  of  material  from  various  sources,  95,  2499; 
96,  2301,  2312. 

Freshets,  96, 2312. 

Gauge  readings,  96, 2318;  01,  2770. 

Discharge  and  velocity  observations,  97,  2539; 
01, 2757. 

Large  quantities  of  drift  a  menace  to  the  trestles, 
98,  2145. 

Description  of  sites  of  Locks  Nos.  1  and  2,  00, 
3347. 

Max.  draft  at  m.  1.  w.  over  shoalest  part,  20", 
01,  491. 

Scarcity  of  water  during  dry  season  hindrance  to 
works  of  regulation,  01,  2751,  2781. 

Shoals.  01, 2770. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Merrill,  1875,  imp.  to  4',  by  slack-water 
navigation — locks  and  dams — mouth  to  Levisa 
Fork,  26  m.;  thenc9  by  Levisa  Fork  to  Pikeville, 
86*  m.  Also  imp.  of  Tug  Fork,  Louisa  to  War- 
field,  35  m.,  requiring  22  locks  and  dams;  locks 
45'  x  200',  lift  about  10';  danjs  of  timber  cribs  filled 
with  St.;  est.,  $1,922,536,  76,  767,  769.  Temporary 
imp.  from  removal  of  obstr.,  $15,000,  75,  759. 

Ex.,  1876,  unfav.  to  imp.  of  Levisa  Fork  by 
locks  and  dams,  76,  ii,  140, 144. 

By  Lt.  Col.  Merrill,  1878,  imp.  of  the  natural 
Chans.;  to  better  the  raft  and  push-boat  naviga- 
tion, to  be  followed  by  a  slack-water  navigation; 
to  afford  a  permanent  5'  navigation  with  locks  and 
dams;  est.,  $1,937,536,  75,  757;  79, 1355. 

In  1880  Maj.  Cuyler  proposed  constr.  of  first  lock 
and  dam  at  Louisa,  Ky.;  est.,  $110,000,  80,  1828; 
81, 1981.  In  1883  est.  increased  to  $213,237.39,  83, 
1565. 

In  1887 Maj.  Post  reported  that  at  a  cost  of  $5,750 
the  Levisa  Fork  could  be  imp.  from  Va.  line  to 
Dismal  Creek;  imp.  the  rafting  facilities  by  the 
removal  of  snags  and  rs. ,  87, 1902.     - 

By  Maj.  Lockwood,  1889,  slack-water  navigation 
from  1.  w.  in  Ohio  to  Pikeville,  on  the  Levisa  Fork, 
and  to  mouth  of  Pond,  on  the  Tug  Fork,  involving 
const,  of  18  locks  and  dams  est.,  $3,396,667,  89, 
1992. 

By  Lt.  Col.  Merrill,  1887,  imp.  of  Levisa  Fork 
by  removal  of  snags  and  bowlders;  est.,  $5,750, 
88, 1797. 

Capt.  Hodges,  1900,  recom,  regulating  works 
from  lower  lock  to  Ohio  E.;  est.,  $40,000;  and  2 
dams  instead  of  3  up  to  Louisa,  01,  2750;  04, 2637.' 

By  district  officer  for  small  dr.  plant  to  aid  in 
operating  and  mainteh.,  $17,600,  08, 1844;  $20,000, 
09, 1827. 

PRIVATE  (STATE)  WORK. 
Work  done  by  Kentucky,  81, 1980. 

PROJECTS.    (See  Estimates  and  Plans.) 

Temporary  imp.  of  R.,  1875,  by  removalof  obstr. 
75,  759;  76,  ii,  140, 144;  79, 146,  1353. 

Permanent  imp.,  1879,  by  locks  and  dams;  dams 
of  timber  to  be  replaced  by  movable  dams;  first 
lock  and  dam  to  be  built  at  Louisa,  79, 145, 1365. 

By  Lt.  Col.  Merrill,  1878,  for  imp.  of  natural 
Chan.,  for  better  raft  and  push-boat  navigation; 
est.,  $16,000,  80, 1828- 

In  1880  modified  by  constr.  of  lock  and  dam, 
Louisa,  Ky.;  est.,  $60,000,  80, 1828. 

Increased  by  Capt.  Cuyler,  1881,  to  $110,000,  81, 
1981.  Increased  by  Capt.  Post,  1883,  to  $213,237.39, 
83, 1666.    (See  Operations,  1880-83.) 

At  1887  est.  $62,645.31  required  to  complete  the 
proj.,  87, 1824. 

In  1891  the  BE.  proposed  movable  dam  of 
needles,  supported  by  trestles,  Poiree's  system. 
Big  Sandy  E.  near  Louisa,  Ky.;  est.,  $93,029.26, 
93,  2102. 

The  proj.,  Levisa  Fork,  Big  Sandy  R.,  com- 
prised, 1891,  facilitating  rafting  and  push-boat 
navigation  by  removal  of  r.,  snags,  stumps,  and 
similar  obstr.;  est.,  an.  $2,600,  91,  2466. 

The  proj.  for  imp.  Tug  Fork,  Big  Sandy  R., 
comprised,  1891,  clearing  chan.  of  r.,  snags,  and 
stumps,  and  excavating  chans.  through  ripples 
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and  slioals,  to  facilitate  log  rafting  in  upper  stream, 
and  provided  l.-w.  push-boat  chan.;  an.  est., 
12,500,  91,  2468. 

Approved  plan,  1893,  contemplated  navigable 
pass  130'  1.  and  weir  140'  1.  separated  from  pass  by 
pier,  93,  2632. 

In  1893  Maj.  Lookwood  est.  it  would  cost  $70,- 
151.58  to  complete  needle  dam  near  Iioulsa,  Ky. 
Increase  caused  by  conditions  not  in  view  wben 
proj.  was  made,  94, 2000. 

By  Maj.  Gregory,  1896,  with  the  approval  of  a 
BE.,  for  substitution  of  size  of  iron  then  manu- 
factured for  size  orig.  adopted;  and  for  change  in 
the  form  of  trestle  of  navigable  pass  so  that,  when 
lying  down,  the  trestles  would  rest  within,  and 
not  upon,  each  other,  96, 2301. 

By  Maj.  Gregory,  1897,  for  boom  800'  1.,  located 
above  look,  for  diversion  of  drift,  97, 2631. 

In  1897  Maj.  Gregory  est.,  had  the  lock  and  dam 
been  constr.  under  fav.  conditions,  cost  might 
have  been  $198,152.  Actual  cost,  $349,155.82,  97, 
2552  2555  2559 

By  Maj.  Bixby,  1898,  for  carrying  slack  water, 
Ohio  E.  to  Pikeville,  on  Levisa  Fork,  and  mouth 
of  Pond  Creek  on  Tug  Fork,  by  21  locks  and  mova- 
ble dams,  in  addition  to  the  one  built  below  Louisa, 
10  for  Levisa  Fork,  8  for  Tug  Fork,  and  3  for  main 
E.;  est.  of  addl.  work,  $4,726,000,  98,  2163;  99, 
434;  00,  3401.  E.  and  H.  act  Mar.  3, 1899,  adopted 
portion  of  imp.  recom.,  and  an.  the  letting  of  con- 
tracts for  completion  of  2  locks  and  dams  bet. 
Louisa  and  mouth,  cost  not  to  exceed  $460,000, 
01,  491. 

Maj.  Eufiner  recom.,  1901,  elevation  of  existing 
dam  at  Louisa,  to  cost  $36,000,  before  definitely 
fixing  location  of  the  2  dams  above  that  point, 
01,  2737. 

Act  June  13,  1902,  an.  $350,000  for  completion  of 
locks  and  dams.  Big  Sandy  E.;  and  also  raising 
crest  of  dam,  Louisa,  Ky.,  03,  418. 

Act  Mar.  3,:1905,  provided  for  imp.  mouth  Big 
Sandy  E.  and  Tug  and  Levisa  Forks;  $40,000,  04, 
2637-38;  05, 1902;  for  mainten.,  $43,000,  05,  488. 

Description  of  3  locks  and  dams  done  by  1906, 
05, 1903;  effect  of,  06,  489. 

Act  Mar.  2, 1907,  au.  steel  service  br..  Lock  No.  1; 
est.,  $7,000,  06,  638;  07, 566. 

Outline  of  history  of  projects,  09, 638. 

Act  June  25,  1910,  app.  $50,000  for  Lock  and 
Sam  No.  2,  Levisa  Fork,  and  $50,000  for  Lock  and 
Dam  No.  2,  Tug  Fork,  10,  1986;  revision  of  proj. 
rec.,  11, 768. 

Economy  of  small  dr.  plant  urged  for  mainten., 
10, 1986. 


SCaVBTS.    (See  Plans.) 

From  mouth,  via  Levisa  Fork,  to  Pikeville,  112} 
m.;  also  of  Tug  Fork  from  Louisa  to  Warfleld,  76, 
73,  766,  760;  76,  ii,  140. 

Of  localities  imp.,  81, 1980. 

Ex.  upper  part  of  Levisa  Fork;  made,  1883; 
Maj.  Cuyler  (B.  unfav.),  84, 1755. 

Ex.  Levisa  Fork  au.  act  Aug.  5, 1886;  Capt.  Post, 
87, 1902. 

Ex.,  Catlettsburg  to  Pikeville,  Levisa  Fork,  and 
to  mouth  of  Pond  Creek  on  Tug  Fork,  au.  act  Aug. 
11,  1888;  B.,  1889,  Maj.  Lockwood,  89, 1990. 

Sur.  Levisa  Fork  au.  act  Aug.  6, 1886;  B.,  1887, 
Lt.  Col.  Merrill,  88, 1796. 

Ex.  Eussel  Fork  au.  act  Sept.  19,  1890;  B.,  1890, 
Maj.  Lockwood  (unfav.),  91,  2476. 

Ex.  Big  Sandy,  at  its  junction  with  the  Ohio, 
au.  act  July  13,  1892,  to  ascertain  if  bar  existed, 
and  if  it  could  be  moved  by  confinement  of  chan. 
of  Big  Sandy;  B.,  1892,  Maj.  Lockwood  (unfav.), 
93, 2647. 

Congress,  1898,  by  concurrent  resol.,  called  for 

Slans  and  ests.  of  cost  for  imp.  the  E.    B.,  1898, 
[aj.  Bixby  (see  Projects),  98, 2159. 

Sur.  Big  Sandy  E.,  W.  Va.  and  Ky.,  incl.  Levisa 
and  Tug  Forks,  au.  act  Mar.  3,  1899;  pre.  B.,  1900, 
Capt.  Hodges  (see  Projects),  00, 3401. 
.  Levels,  00, 3406. 

Final  report  of  sur.  made  under  act  Mar.  3, 1899, 
Big  Sandy  E.,  incl.  Levisa  and  Tug  Forks,  Capt. 
Hodges,  Nov.  26, 1900,i  01,  496,  2760. 

Pre.  ex.  of  Big  Sandy  E.  with  view  to  imp. 
headwaters,  incl.  Pound  E.  and  Eussel  Fork, 
Va.  and  Ky.,  ordered  by  E.  and  H.  act  Mar.  2, 
1907;  E.  (unfav.),  08,  612.2 

Ex.  and  sur.  au.  act  July  25,  1912,  of  Tug  and 
Levisa  Forks,  13, 924. 

Maps. 

(Photographs  etc.)  97,  2560;  (photographs), 
98, 2144. 

General  drawing.  Lock  No.  2,  Wrights  Sta., 
Ey.,  03, 1948. 

Of  E.,  and  plans  of  Lock  No.  I,  Tug  and  Levisa 
Forks,  11, 2186. 

Diagram,  statistics  of  commerce  and  navigation, 
11, 2192. 

List  of  Cong,  docs.,  etc.,  relating  to  exs.,  surs., 
plans,  etc.,  01,  491,  2736,  2763;  03,  418;  03,  449; 
OS,  488;  08,  612;  11,  769;  13, 923. 


Part  (c),  DD-313    Big  Sandy  River,  Levisa  Fork,  Ky. 


AFFBOPBIATIONS.    (See  Part  a.) 

COMMEECE. 

Description  of,  93, 2635;  94, 2001. 

Large  quantities  of  coal  shipped,  93,  2635;  94, 
2001. 

Imp.  effected  by  the  U.  S.  had  increased,  1896, 
C.  100%,  to  value  of  $23,890,000,  96,  2321. 

CONTBACTS. 

1906.  Baker  Contract  Co.,  constr.  Lock  No.  1, 
prices  given;  Alma  Cement  Co.,  cement,  prices 
given,  06, 1908. 

1907.  Contractors  for  the  constr.  of  Lock  No.  1, 
the  Baker  Contract  Co.,  in  the  hands  of  a  receiver, 
The  Colonial  Trust  Co.,  of  Pittsburgh.  Pa.,  com- 
pleting the  work,  07, 1772. 

1908.  James  Skene  &  Sons,  constr.  dam,  guide 
walls,  buildings,  etc.,  $113,627.85,  09, 1829. 

1910.  Augustus  Snyder,  emergency,  constr. 
dwellings,  outbuildings,  and  cisterns  at  Lock  No. 
1,  unit  prices  given,  11,  2188.  fronton  Portland 
Cement  Co.,  cement,  $1.53  bbl.,  11, 2189. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  93,  333;  94, 305;  95, 
341;  96,  298;  97,  376.  98,  371:  99,  436;  00,  499, 
503;  01.  493;  03,  417;  03,  448;  04,  479:  06,  488; 
06,  538;  07,  565;  08,  604;  09,  638;  10,  713;  11, 
768;  13,922. 

In  charge: 

Maj.  D.  W.  Lookwood.  1.S93-95.  B.,  93,  2635; 
94, 2001;  96,  2503. 

Maj.  J.  F.  Gregory,  1896-97.  E.,  96,  2320;  97, 
2529 

Maj.  W.  H.  Bixby,  1898-99.    B.,  98, 2155. 

Capt.  H.  F.  Hodges,  1899-1900.  E.,  99,  2511; 
00, 3360,  3400. 

Maj.  E.  H.  EufCner,  1901-05.  B.,  01,  2742;  03, 
1949;  (Lt.  Col.)  03, 1744;  04, 2638;  06, 1903. 

Maj.  J.  G.  Warren,  1906-09.  E.,  06,  1646;  07, 
1772;  (Lt.  Col.)  08, 1843;  09, 1826. 

Maj.  John  C.  Oakes,  1910-.  B.,  10,  1984;  11, 
2186;  13,2383. 

Assistant.  B.  F.  Thomas.  E.,  93,  2636;  94, 
2002;  96,  2504;  98,  2321;  97,  2630;  98,  2156;  99, 
2512;  00,  3361. 


1 H.  D.  235,  66th,  2d. 


'  H.  D.  222,  60th,  1st. 


r  See  pp.  14-22  for  "I 
Lexplanationa,  etc.J 
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LEGISLATION. 

Acquiring  title  to  sites  tor  proposed  dam  through 
courts  necessary,  owing  to  exorbitant  prices  de- 
manded by  owners  of  land,  04,  2638. 

OPERATIONS. 

189S-93.  About  2,000  c.  y.  r.  and  about  600 
snags  and  other  obstr.  removed,  93,  2636. 

1893-94.  About  1,500  c.  T.  r.  and  about  300 
snags  and  other  obstr.  removed,  94, 2002. 

1894-95.  Over  6,000  o.  y.  r.  and  about  400  snags 
and  other  obstr.  removed,  95, 2604,  2505. 

1895-96.  Over  3,000  c.  y.  r.  and  about  200  snags 
and  other  obstr.  removed,  96,  2321,  2322. 

1896-97.  About  6.000  0.  y.  r.  and  about  300 
snags  and  other  obstr.  removed,  97,  2630. 

1899-00.  267  c.  y.  r.  and  137  snags  removed 
from  E.,  00,  3362. 

1900-01.  Obstr.  removed,  Louisa  to  Pikeville, 
01,  494,  2743. 

1903-03.  280  snags,  82  overhanging  trees,  31 
stamps,  770  c.  y.  loose  r.,  and  80  c.  y.  solid  r.  re- 
moved, 03, 1744. 

1903-04.  110  trees,  87  snags,  14  stumps,  20  c.  y. 
solid  r.,  69  0.  y.  loose  r.  removed,  04, 2638. 

1904-05.  Site  cleared  for  constr.  of  look,  06, 
1904. 

1905-06.  Concrete  work  for  lock  about  half 
completed;  27  trees  and  2,265  snags  removed,  06, 
1646. 

1906-07.  Lock  No.  1  completed,  and  specifi- 
cations and  plans  for  dam  prepared,  07, 1772. 

1908-09.  Abutment  of  Dam  No.  1  and  2 
dwellings  completed;  about  75%  of  gate  reinforce- 
ment done  and  lower  approach  to  lock  excavated; 
177  trees  and  620  c.  1.  r.  removed,  09, 1826. 

1909-10.  Reinforcement  of  lock  gates  for  Dam 
No.  1,  and  reinforced  concrete  paving  done;  items 
of  work  omitted  through  lack  of  funds,  10, 1986. 


1910-11.  1  lookman's  cottage,  1  outbuilding, 
and  1  cistern  completed,  11,  2186.  Nature  and 
quantities  of  work  done  by  hired  labor  at  Lock  No. 
f,  11,  2187. 

1911-18.  Upper  guide  wall  constr.,  rear  of 
lock  and  guide  wall  paved,  walk  and  steps  built 
about  lockmaster's  dwelling,  1,050  o.  y.  sand  and 
r.  dr.,  round  and  sheet  piles  driven,  and  drain  tile 
laid  at  Lock  No.  1  by  haed  labor,  18, 2383. 

PHYSICAL  CHARACTERISTICS. 

Levisa  is  the  w.  of  the  2  forks  of  the  Big  Sandy  E'> 
uniting  with  It  at  Louisa.  It  possesses  all  the 
characteristics  of  mountain  streams,  93,  2635;  98, 
2156. 

At  or  near  the  mouth  of  Georges  Creek,  15  m. 
above  Louisa,  the  R.  had  shoaled  and  w,  for  some 
years  prior  to  1896.  At  that  time  ground  over 
which  it  used  to  flow  was  being  cultivated,  96, 
2321. 

Quicksand  encountered  in  excavation  work  for 
dam  at  Lock  No.  1;  materially  increasing  est.; 
additional  app.  of  $25,000  recom.,  09,  639. 

PROJECTS. 

By  Maj.  Bixby,  1898,  extending  slack  water  up 
the  Levisa  Fork  to  Pikeville  as  part  of  the  imp.  of 
the  Big  Sandy  R.,  00,  490. 

Act  June  13,  1902,  au.  constr.  of  a  lock  and  dam 
in  each  (Tug  and  Levisa)  fork,  next  above  their 
junction  with  Big  Sandy  R.,  08,  418. 

SURVEYS. 

Ex.  made,  and  snags  and  overhanging  trees  re- 
ported, 05, 1904. 

Sur.  made  at  site  of  proposed  dam  for  Lock  No. 
1,  and  discharge  observations  taken,  07, 1772. 

Soundings  and  borings  made  to  determine  loca- 
tion of  proposed  lock,  11,  2187. 


Part(d),  DD-S13    Big  Sandy  River,  Tug  Fork,  Ky. 


APPROPRIATIONS.    (See  Fart  a.) 

COMMERCE. 

Description  of,  96,  2323. 

Imp.  by  U.  S.  had,  1896,  increased  the  C.  100%, 
to  total  value  of  l!8,472,000,  96, 2323. 

CONTRACTS. 

1905.  HoUerbach  &  May  Contracting  Co., 
constr.  lock,  prices  given;  Alma  Cement  Co.,  16,800 
bbls.  cement,  prices  given,  05, 1908. 

1908.  Ohio  River  Contract  Co.,  constr.  dam, 
guide  walls,  and  buildings  at  Lock  No.  1,  $97,782, 
09, 1829. 

1910.  Augustus  Snyder,  emergency,  constr. 
dwellings,  outbuildings,  and  cisterns  at  Lock  No. 
1,  unit  prices  given,  11, 2188. 

ENGINEERS. 

Chief  of  Engineers.  R.,  93,  333;  94,  306;  95, 
341;  96,  298;  97,  375;  98,  371;  99,  436;  00,  498, 
503;  01,  493;  08,  417;  03,  448;  04,  479;  05,  488; 
06,  638;  07,  565;  OS,  604,  612;  09,  638;  10,  713; 
11, 768;  18,  922. 

In  charge: 

Maj.  D.  W.  Lockwood,  1893-95.  B.,  93,  2637; 
94,  2002;  95,  2605. 

Maj.  J.  F.  Gregory,  1896-97.  R.,  96,  2323;  97, 
2528 

Maj.  W.  H.  Bixby,  1898-99.    B.,  98,  2152. 

Capt.  H.  F.  Hodges,  1899-1900.  B.,  99,  2608; 
00,  3367,  3400. 

Maj.  E.  H.  Ruflner,  1901-06.  B.,  01,  2742;  08, 
1949;  (Lt.  Col.)  03, 1744;  04,  2638;  06, 1903. 

Maj.  J.  G.  Warren,  1906-09.  B.,  06,  602,  1645; 
07, 1771;  (Lt.  Col.)  08, 1843;  09,  1825. 

Maj.  John  C.  Oakes,  1910-.  B.,  10,  1984;  11, 
2185;  18,2383. 


Assistant.  B.  P.  Thomas.  B.,  93,  2638;  94, 
2004;  95,  2506;  96,  2324;  97,  2528;  98,  2153;  99, 
2509;  00, 3368. 

LEGAL  PROCEEDINGS. 

Norfolk  &  Western  RR.  et  al.,  1891,  perpetually 
enjoined  from  causing  obstr.  in  the  K.  by  dump- 
ing, etc.,  93,  2637;  94,  2003. 

OBSTRUCTIONS. 

Complaints  made  that  the  Norfolk  &  Western 
ER.  had  not  removed  the  obstr.  from  the  R.,  due 
to  the  constr.  of  its  road  along  the  right  bank,  as 
ordered  by  injimction  of  1891,  93,  2637;  94,  2003. 

OPERATIONS. 

1898-93.  Over  4,000  c.  y.  r.  and  over  200  snags 
and  other  obstr.  removed,  93,  2638. 

1893-94.  Over  2,000  c.  y.  r.  and  about  300 
snags  and  other  obstr.  removed,  94, 2004. 

1894-95.  Over  6,000  c.  y.  r.  and  about  400 
snags  and  other  obstr.  removed,  96, 2608. 

1895-96.  Over  3,000  c.  y.  r.  and  about  200 
snags,  etc.,  removed,  96, 2324. 

1896-97.  Over  5,000  c.  y.  r.  and  about  100 
snags,  etc.,  removed,  97, 2529. 

1897-98.  Walls  at  Yoces  Sluice  repaired  and 
rebuilt:  about  1,600  c.  y.  r.  and  over  100  snags,  etc., 
removed,  98, 2152. 

1899-1900.  About  1,800  c.  y.  r.  and  145  snags 
removed  from  R.,  00, 3359. 

1901-08.  Until  slack  water  is  instituted,  no 
operations  required  except  occasional  mainten.  dr., 
at  an  est.  yearly  expend,  of  $1,000,  03, 1949. 

1908-03.  237  snags,  88  overhanging  trees,  11 
stumps,  18  c.  y.  loose  r.,  and  20  c.  y.  solid  r.  re- 
moved, 03, 1744 

1903-04.  90  trees,  353  snags,  19  stumps,  8  c.  y. 
solid  r.,  and  9  c.  y.  loose  r.  removed,  04,  2639. 

1904-05.  Lock,  coiierdam,  and  protection 
works  completed,  06, 1903. 
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1905-06.  Lock  No.  1  practically  completed 
with  exception  of  steel  look  gates,  06, 1645. 

1906-07.  Lock  completed  Feb.  19,  1907,  07, 
1772. 

1908-09.  Abutment,  guide  walls,  guard  walls, 
gate  reinforcement,  and  1  dwelling  at  Dam  No.  1 
completed,  09, 1825. 

1909-10.  Lower  guide  wall,  lock  gates,  and 
concrete  work  at  Dam  No.  1  completed;  items  of 
work  omitted  in  contract  through  lack  of  funds, 
10, 1984, 198S. 

1910-11.  Dwelling,  lockmaster's  cottage  and 
outbuilding  completed  at  Lock  No.  1;  nature  and 
quantity  of  work  done  by  hired  labor  at  Lock  No. 
1.  11,2186. 

1911-13.  Work  on  protection  of  foundations 
of  guard  and  guide  walls  and  abutment  with  sheet 
piles,  together  with  necessary  work  at  dwellings 
and  outbuildings  done  at  Lock  No.  1  by  hired 
labor,  13, 2382. 


PHYSICAL  CHARACTERISTICS. 

Tug  Fork  is  the  e.  of  the  2  forks  which  unite  at 
the  town  of  Louisa  to  form  Big  Sandy  R.  It  has 
all  the  characteristics  of  a  mountain  stream,  93, 
2637;  96,  2323. 

Quicksand  encountered  in  excavation  for  dam 
at  Lock  No.  1,  increasing  est.;  addl.  app.  of  {25,000 
reeom.,  09, 639. 

PROJECTS. 

By  Mai.  Bixby,  1898,  extending  slack  water  up 
the  Tug  Fork  to  mouth  of  Pond  Creek,  as  a  part 
of  the  imp.  of  Big  Sandy  E.,  99,  436. 

Act  June  13, 1902,  au.  constr.  of  lock  and  dam  in 
each  (Tug  and  Levisa)  fork,  next  above  theft 
junction  with  Big  Sandy  B.,  03, 418. 

SURVEYS. 

Sur.  made,  by  Maj.  Warren,  at  site  of  proposed 
dam,  and  discharge  observations  taken,  07, 1772. 

Soundings  and  borings  made  to  determine  loca- 
tion of  proposed  lock,  11, 2187. 


Part  (e),  DD-313     Big  Sandy  River,   Ky.  (Including   Forlcs) 
and  W.  Va.     (Loclc  and  dam,  operating  and  care  of.) 

APPROPRIATIONS.    (See  Part  a.) 


COMMERCE. 

Description,  11,  771. 

Diagram  showing  C.  by  decades,  11, 2192. 

181,770 1.  in  1911-12,  13,  925. 

CONTRACTS. 

1906.  The  Cincinnati  Forging  &  Smithtug  Co., 
iron  and  steel,  06, 1652. 

1907.  Lawrence  D.  Weaning,  steel  valves  and 
journal  bearings;  McKay  &  Runyon,  St.,  J1.70  t.; 
J.  W.  Harris,  timber,  S22  M  f.,  07, 1779. 

1908.  Augustus  Snyder,  constr.  storehouse, 
S750.  08, 1850.  Pioneer  Boat  &  Pattern  Co.,  gaso- 
line boat,  $1,975,  09, 1831. 

1909.  Augustus  Snyder,  constr.  dwelling, 
$2,000,  09, 1832. 

1910.  Evans  &  Justice,  push  boat,  $124.50,  10, 
1990. 

1911.  New  Jersey  Foundry  &  Machine  Co., 
constr.  guide  wall  at  Lock  No.  1,  prices  given,  11, 
2192. 

1913.  Chas.  Hegewald  Co.,  2  steel  hulls  for 
maneuvering  boats,  $8,496.99,  13,  2390. 


ENGIIVEERS. 

CUef  of  Engineers.  B.,  98,  370;  99,  435;  00, 
498;  01,  492;  03,  419;  03,  450;  04,  481;  05,  490; 
06,  640;  07,  568;  08,  607;  09,  640;  10,  715;  11, 
770;  13,924. 

In  charge: 

Maj.  W.  H.  Blxby,  1898-99.    R.,  98,  2150. 

Capt.  H.  F.  Hodges,  1899-1900.  R.,  99,  2505; 
00,  3353. 

Maj.  E.  H.  Ruflner,  1901-05.  R.,  01,  2741;  03, 
1952;  (Lt.  Col.)  03, 1747;  04,  2643;  06, 1910. 

Maj.  J.  G.  Warren,  1906-09.  R.,  06,  1649;  07, 
1775;  (Lt.  Col.)  08, 1846;  09, 1829. 

Maj.  John  C.  Cakes,  1910-.  R.,  10,  1988;  11, 
2189;  13,2385. 

Assistant.  B.  F.  Thomas.  R.,  98,  2152,  2164; 
99,  2507;  00,  3356. 

OPERATIONS. 

For  misc.  work  done  each  year,  see  references  to 
Engineers  in  Charge. 

PROJECTS. 

Operating  and  care  of  look  and  dam  placed  under 
indefinite  app.  July  1,  1897,  98,  2150. 


DD-341 


MUSKINGUM  RIVEE,  OHIO. 


Part. 


Title. 


Period.         Ap^^r- 


Muskingum  R 

Muskingum  E.,  operating  and  care. 

Total 


1884-1912 
1888-1912 


$307,300.00 
1,966,375.79 


2,273,675.79 


Part  (a),  DD-311    Musicingum  River,  Oliio. 


APPROPRIATIONS. 

1886,  $20,000,86,1548. 
1888,  102,000,  88,  217. 
tS98.  6,000,99,2455. 
10,300,03,1936. 
118,000,  05,  1890. 
48,000,07,1758. 
3,000,  11,  2173. 


1902, 
1905, 
1907, 
1910, 


Total,  307,300   (incl.    misc.; 
2370). 


$308,039.03,    13. 


COMMERCE. 

In  1895,  6,000 1.,  96,  2391. 
Mostly  local;  not  increasing,  04, 2657. 
See  Locks  and  Dams  of  Muskingum  R.,  oper- 
ating and  care. 

CONTRACTS. 

1888.  E.  M.  Ayres,  dimension  St.,  $2.69  o.  y.; 
Griffith  &  Wedge  Co.,  gate  anchorages,  $48  set; 
J.  W.  Dickinson,  Portland  cement,  $2.75  bbl.; 
J.  B.  Speed,  natural  cement,  $1.30  bbl;  Griffith  & 


r  See  pp.  14-22  for  "I 
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Wedge  Co.,  2  hoisting  engines,  S5SS  and  $1,050; 
G.  S;  Wormer,  1  hoisting  engine,  1700;  M.  Lautz 
&  Son,  iron  driftbolts,  Jl,275;  J.  B.  King,  timber, 
J19  M  f.,  88, 1689-1691. 

1889.  A.  J.  Jolly  &  Sons,  lock  oonstr.,  $61,340, 
89, 1891.  E.  B.  Henderson  &  Son,  dimension  and 
backing  St.,  $3.67  c.  y.,  89, 1899. 

1899.  £.  G.  Fettit,  lockmaster's  bouse  at  Dam 
No.  1,  $2,975,  99,  2455. 

1903.  Cayuga  Lsike  Cement  Co.,  Portland  ce- 
ment, $2.35  bbl.;  Eeohsteiner  Bros.,  building 
dwelling.  Lock  No.  3,  $1,692.20;  C.  O.  Waxier, 
building  dwelling.  Lock  No.  9,  $1,137;  Castalia 
Portland  Cement  Co.,  Portland  cement,  $2.20  bbl., 
04, 2623. 

1904.  Eecbsteiner  Bros.,  building  dwelling, 
Lock  No.  4,  $1,347.87,  04,  2624 

1905.  W.  S.  Gregg  &  Co.,  timber.  Dam  No.  3, 
$1,367,  05, 1891. 

1907.  Edward  J.  Landor,  building  Lock  and 
Dam  No.  U,  unit  prices  given,  07,  1769.  C.  O. 
Waxier,  building  combined  dwelling  and  store- 
house, Lock  No.  10,  $4,719,  07, 1769. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  85,  286;  86,  274,  275; 
87,  240;  88,  217,  1699;  89,  253,  254;  90,  228;  91, 
293;  93,  281,  282;  93,  317;  94,  288;  95,  321,  323; 
96,  277;  97,  368;  98,  361;  99,  423;  00,  487;  01, 
485;  OS,  415;  03,  446;  04,  477,  483,  2664;  05,  486; 
06,  636;  07,  664;  08,  602;  09,  636;  10,  711;  11, 
765;  18,920. 

Boards.  BE.  reported,  1903,  imp.  to  Coshocton 
inadvisable,  and  that  to  Dresden  also,  unless  side 
cut  canal  be  d.  by  other  interests,  04, 2668. 

In  charge: 

Lt.  Col.  W.  E.  Merrill,  1886-92.  B.,  86,  1647, 
1648,  1561,  1552;  87,  1815;  88, 1684,  1701,  1708,  1710; 
89,  1890, 1892, 1909;  90,  2200,  2201;  91,  2369. 

Maj.  A.  Stickney,  1892-95.  B.,  93,  1999,  2000; 
(Lt.  Col.)  93,  2504;  94, 1875;  95,  2370,  2390. 

Maj.  W.  H.  Heuer,  1896-07.  B.,  96,  2104;  97, 
2363,  2378. 

Maj.  W.  H.  Bixby,  1898-99.    B.,  98, 2094. 

Capt.  H.  F.  Hodges,  1899-1900.  E.,  99,  2464; 
00,  3297. 

Maj.  E.  H.  Euflner,  1901-05.  E.,  01,  2714;  08, 
1936;  03,  1731;  04,  2622,  2655;  (Lt.  Col.)  05,  1890. 

MaJ.  J.  G.  Warren,  1906-09.  E.,  06,  1633;  07, 
1757;  (Lt.  Col.)  08, 1825;  09, 1809. 

Maj.  John  C.  Oakes,  1910-.  B.,  10,  1971;  11, 
2171;  18,  2369. 

Assistants: 

J.  B.  Gregory.    B.,  86, 1556. 

Lt.  L.  H.  Beach.  E.,  87,  1820;  88,  1691,  1704, 
1712;  89,  1900,  1911. 

E.  J.  Carpenter.    B.,  88, 1695. 

Lt.  C.  E.  Gillette.    B.,  90, 2208;  91,  2377. 

E.  Moeser. '  E.,  98,  1999,  2001;  93,  2505;  94 
1875;  95,  2370;  96,  2105;  97,  2364,  2378;  98,  2096 
99,  2466;  00,  3299. 

LEGAL  FBOCEEDINGS. 

Title  to  land  lor  lock  house.  Dam  No.  1,  acquired 
1899,  99,  424 

Easements  needed  for  extension  of  the  Zanesville 
Levee  obtained,  1900,  99,  2464;  00,  487. 

LEGISLATION. 

Act  of  Ohio,  ceding  to  U.  S.  the  locks  and  dams 
on  the  Muskingum  E.,  86, 1564. 

Act  Aug.  5, 1886,  au.  acceptance  from  Ohio  of  the 
locks  and  dams  on  the  Muskingum  E.  built  by  the 
State,  86, 1647;  87, 1815. 

OBSTEUCTIONS. 

Drawless  county  br.  a  hindrance  to  the  operation 
of  the  Taylorsville  Lock,  94,  1875.  (See  Opera- 
tions and  Projects.) 

Commissioners  of  Muskingum  County  ordered 
by  court  to  alter  br.  bet.  Taylorsville  and  Duncans 
Falls.  U.  S.  Supreme  Court  reversed  decision  of 
lower  court,  but  before  this  decision  was  rendered 
the  br.  was  put  in  a  satisfactory  condition,  00, 


OPBEATIONS. 

1886-86.    Sot.  of  E.  made,  86, 1647, 1648. 

1886-87.  Locks  and  dams  ceded  to  US.  and 
taken  possession  of  Apr.  7, 1887;  progress  on  repair 
of  works,  87, 1817, 1818, 1820. 

1887-88.  Extensive  repairs  to  Dams  1,  2,  4,  6, 
and  6;  Lock  No.  9  rebuilt;  420  snags,  stumps,  and 
obstr.  removed;  166,934  c.  y.  dr.  at  lock  entrance 
and  at  Bear  Creek,  Stones  Eipple,  and  Blue  Eock 
Bars,  88,  1684,  1685.  Operation  and  care  of  looks 
and  dams,  88, 1685. 

1888-89.  Cofferdam  completed,  and  excavar 
tion  for  foundation  begun  for  new  lock  at  Taylors- 
ville, 89,  1891.  Operation  and  care  of  locks  and 
dams,  89, 1892. 

1889-90.    Lock  at  Taylorsville  completed,  90, 

2200.  Operation  and  care  of  locks  and  dams,  90, 

2201,  2208. 

1890-91.  Work  of  opening  out  the  chan.  below 
Lock  No.  9  begun;  7,500  c.  y.  material  and  1,600 
c.  y.  r.  excavated;  operation  and  care  of  locks  and 
dams,  91, 2369. 

1891-98.  13,443  0.  y.  r.  and  10,062  o.  y.  earth 
excavated;  repairs  to  existing  works;  operation 
and  care  of  locks  and  dams,  92, 1999,  2008. 

1893-93.  Taylorsville  Locks  almost  com- 
pleted, 93,  2505. 

1895-96.  Taylorsville  Lock  completed  and 
opened  to  navigation  on  Apr.  20.  Alterations  of 
county  br.  (see  Obstructions)  made,  96, 2104. 

1896-97.  Ice  H.  at  mouth  of  E.  completed, 
97, 2364. 

1898-99.  'Constr.  of  lockmaster's  house  in. 
progress,  99, 2454. 

1899-00.  Lockmaster's  house  completed,  and 
levee  at  Zanesville  repaired  and  extended,  00, 
3298. 

1900^1.  800  sq.  f.  concrete  pavement  laid  at 
Lock  No.  1,  01,  2714. 

1903-04.  Dwellings  at  Locks  3  and  9  com- 
pleted and  1  at  Lock  4  commenced;  686  c.  y.  con- 
crete laid  over  crest  of  Dam  No.  9,  04,  2622. 

1904-05.  Dwelling  at  Lock  No.  4  completed, 
at  cost  of  $2,209.62,  05,  1890. 

1905-06.  Crest  of  Dam  No.  3  raised  1',  06, 
1634. 

1906-07.  Work  begun  on  constr.  of  Lock  and 
Dam  No.  11;  foundations  built  for  house  at  Lock 
No.  10;  work  of  raising  crest  of  Dam  No.  3  1'  com- 
pleted, 07, 1758. 

1907-08.  Combined  dwelling  and  storehouse 
at  Lock  No.  10  completed,  08, 1825.  Office,  dwell- 
ing, and  outbuildings  at  Look  and  Dam  No.  11 
completed;  50%  of  excavation  in  lock  pit  finished, 
60%  pile  foundation  driven,  upper  wing  wall  com- 
pleted, and  57 1.  f.  lock  floor  laid,  08, 1826. 

1908-09.  Lock,  upper  guide  wall,  lower  guide 
and  wing  walls  at  Lock  and  Dam  No.  11  completed 
and  gates  hung,  40%  of  pile  foundation  driven  and 
superstr.  begun;  80%  embankment  at  locks  com- 
pleted, 09, 1809. 

1909-10.  181'  dam,  metal  work  for  movable 
,top,  concrete  abutment,  lock  embankment,  and 
;paving  at  Lock  and  Dam  No.  11  completed,  10, 
M72. 

1910-11.  Constr.  of  Lock  and  Dam  No.  11 
completed  Nov.,  1910;  repairs  made  to  break  in 
levee.  Dam  No.  10,  11, 2171. 

1911-18.  120  1.  f.  caving  bank  below  lock  pro- 
tected with  4,450  sq.  f.  wire-woven  willow  mattress 
covered  with  riprap;  constr.  of  gravel  bed  for 
3,820  sq.  f.  walks  on  lock  grounds  completed,  18, 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  Zanesville  to  Dresden,  89, 1911. 
Description  of,  vicinity  of  Zanesville,  93,  2605. 
Description  of,  sur.  of  1895.    Borings.    (Mans.) 
95,2391.  V      i~' 

Gauge  readings,  97, 2378. 

PBIVATE  (STATE)  WOBK. 

Locks  and  dams,  Zanesville  to  Dresden,  built 
by  Ohio;  cost,  $1,600,000,  86,  1552,  1654,  1567,  1561; 
87,240. 

Condition  of  work  when  turned  over  to  the  U.  S., 
87, 1817, 182a  ' 
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PROJECTS. 

Locks  and  dams  on  the  Muskingum  B.  ceded  to 
the  XJ.  S.  by  act  of  Ohio  Legislature,  86, 1664;  ac- 
cepted by  the  U.  S.  by  act  of  Aug.  5, 1886, 86, 1547; 
87,1815,1817. 

In  1886  Lt.  Col.  Merrill  est.  $200,000  to  repair  the 
State  locks  and  dams,  Zanesrille  to  Marietta,  86, 
1553. 

In  1887  a  more  detailed  ex.  indicated  that  the 
locks  and  dams  would  require  more  extensive  re- 
pairs than  expected.  1886,  87, 1817, 1820. 

By  Lt,  Col.  Merrill,  1887,  reconstr.  and  repair  of 
10  locks  and  dams.  Marietta  to  Zanesville;  cost, 
$268,218;  also  for  lock  to  take  the  place  of  the  lateral 
canal  at  Taylorsville;  cost,  $102,000,  88, 1700,  1701, 
1702. 

By  Lt.  Col.  Merrill,  1889,  slack-water  navigation, 
Zanesville  to  Dresden,  with  lock  and  dam  at  Ellis; 
est.,  $139,000,  89, 1910,  1911. 

Act  of  1894  au.  alteration  of  county  br.  (see  Ob- 
structions), the  U.  S.  to  do  all  the  work  except  that 
relating  to  the  superstr.,  the  cost  to  be  paid  from 
the  fund  for  care  and  malnten.  of  public  works; 
and  devoted  the  funds  for  th,e  alterations  of  the 
Zanesville  Lock  to  making  a  sur.  from  Zanesville 
to  Dresden,  to  completing  ice  H.  at  R.  month, 
and  to  completing  Taylorsville  Lock,  96, 2370. 

In  1895  Lt.  Col.  Stickney  est.  $110,000  to  constr. 
lock  and  dam  about  8  m.  above  Zanesville,  96, 
2390. 

By  Capt.  Hodges,  1899,  expend.  $6,000  to  extend 
the  levee  at  Zanesville;  Ohio  (work  siispended 
1899,  see  Legal  Proceedings),  99, 2454. 

Capt.  Hodges  est.,  1899,  $14,000  to  constr.  5  build- 
ings for  lock  tenders,  and  to  raise  the  crests  o 
Dams  3  and  9,  99,  424;  00,  487. 

By  Maj.  Euflner,  1902,  expend,  of  $10,300,  app. 
June  13,  1902,  and  unexpend.  balance  in  bmlding 
4  lockmasters'  dwellings  and  raising  crest  of  Dam 
No.  9,  03,  1731.  This  proj.  was  enlarged  to  pro- 
vide for  building  combined  storehouse  and  dwelling 
at  Lock  No.  10,  and  raising  crest  of  Dam  No.  3; 
est.,  $8,000  addl.,  03, 1732. 


Act  of  Mar.  3,  1905,  app.  $110,000  for  rebuilding 
Lock  and  Dam  No.  11  above  Zanesville,  and  pro- 
vided that  no  part  of  this  should  be  expend,  until 
assured  that  the  State  of  Ohio  or  other  agency 
would  spend  $200,000  upon  Ohio  canal  system  bet. 
above  lock  and  Lake  Erie,  06, 486. 

By  Maj.  Warren,  1906,  for  Lock  and  Dam  No. 
II;  est.  increased  to  $158,000,  and  act  Mar.  2,  1907, 
app.  addl.  $48,000,  07,  564. 

SURVEYS. 

Au.  act  July  5,  1884;  made  by  Lt.  Col.  Merrill, 
86, 1551. 

Sur.,  Marietta  to  Dresden,  made,  1888,  by  Lt. 
Col.  Merrill,  89, 1894. 

Ex.,  Zanesville  to  Dresden,  Ohio,  au.  act  Aug. 
11,  1888;  made,  1889,  by  Lt.  Col.  Merrill,  89, 1909. 

Sur.  for  4,400'  in  the  vicinity  of  canal  head  at 
Zanesville  to  determine  best  method  of  reconstr. 
locks  at  that  point;  made,  1892,  by  Lt.  Col.  Stick- 
ney, 93, 2605. 

Sur.  from  Zanesville  to  Dresden  au.  act  Aug.  17, 
1894;  made,  1895,  by  Lt.  Col.  Stickney  (see  Proj- 
ects), 96,  2390. 

(The  Chief  of  Engineers  allotted  $700,  1895,  to 
obtain  data  on  this  B.  upon  the  form  of  the  surface 
of  water  when  backed  up  by  a  dam  in  a  rmming 
stream.  Gauge  readings  were  made  in  1895-96 
under  direction  of  Maj.  Heuer,  97, 2378.) 

Pre.  ex.,  Zanesville  to  Coshocton,  au.  act  June 
13,  1902,  for  d.  of  6';  B.,  Maj.  Kuflner  (unfav.),i 
04, 2666. 

B.  by  BEHH.,  Jan.  19,  1905,  requested  by  E. 
and  H.  Com.  whether  it  would  be  advisable  to 
extend  imp.  of  Muskingum  B.  from  Zanesville  to 
Dresden,  at  cost  est.  of  $110,000,  conditioned  upon 
expend,  by  State  of  Ohio  of  a  considerably  larger 
sum.    Board  recom.  such  imp.^ 

Of  site  for  new  Lock  and  Dam  No.  U,  made, 
1906,  by  Maj.  Warren,  06, 1633. 

Cong,  docs.,  etc.,  relatmg  to  exs.,  surs.,  plans, 
etc.,  12, 921. 

Maps.    88, 1701;  96,  2392. 


Part  (b),  DD-311  Muskingum  Biver,  Ohio,  Locks  and  Dams. 
(Operating  and  care.) 


APFBOFBIATIONS 

a 

1888, 

$175,657.16 

1889, 

128,524.64 

1890, 

210,460.84 

1891, 

219,744.66 

1892, 

235,732.19 

1893, 

43,202.  71 

1894, 

51,386.77 

H.  D.  4 

1895, 

43,460.55 

1896, 

35,904.88 

1897, 

37,901.67 

1898, 

41,323.92 

1899, 

39,747.66 

1900, 

39,537.55 

1901, 

35,147.83,01,2717. 

1902, 

48,070.11,03,1939. 

1903, 

43,448.89,03,1736. 

1904, 

48,345.61,04,2629. 

1906, 

66,048.  57,  06, 1895. 

1905, 

4  17,934.80,06,1893. 

1906, 

39,377.35,06,1637. 

1907, 

68,505.37,07,1762. 

1908, 

82,657.57,08,1832. 

1909, 

52,824  79,09,1817. 

1910, 

50,130.25,10,1978. 

1911, 

49,521.45,11,2179. 

1912, 

72,778.20 

13, 2375. 

Total,  1,966,376.79 


COMMEBCE. 

1898.  83,077  t.;  1899,  70,206  t.,  99,  425;  00,  489. 
Imp.  has  had  no  material  effect  on  C,  10, 713. 
1911,  72,000  t.,  13,  2379. 

CONTRACTS. 

1896.  J.  Garrett  and  Cowell  &  Hickman,  coal, 
$415,  96, 2112. 

1899.  Muskingum  &  Ohio  Eiver  Transporta- 
tion Co.,  towboat  tender  totheU.  S. dr.  MaUa,K3 
per  day,  and  50$  per  meal  for  employees,  99, 2459. 

1900.  Muskingum  &  Ohio  Eiver  Transporta- 
tion Co.,  towboat  as  tender  toll.  S.  dr.  Malta,  $2 
per  day,  and  600  per  meal  for  employees,  00, 3303. 

1901.  Edward  J.  Howard,  wooden  hull,  stem, 
wheel  towboat,  complete,  $9,805;  Muskingum  & 
Ohio  Eiver  Transportation  Co.,  hire  of  towboat, 
$24  per  day,  and  600  per  meal  for  U.  S.  employees, 
01,  2717.  E.  A.  Patterson,  rubble  st.;  Gregg  & 
Dutro,  white  oak  timber;  Clifton  Bros.,  derrick 
St.:  Joseph  Oliver,  rebuilding  lockmaster's  house 
at  Lock  No.  2,  03,  1938,  1939. 

1903.  Winfield  S.  Gregg,  look-gate  timber,  03, 
1938.  J.  W.  Leake,  rubble  St.,  370  c.  y.;  New  Jersey 
Foundry  &  Machine  Co.,  driftbolts,  2.850  lb.; 
Milton  Touts,  timber,  unit  prices  given;  E.  J. 
Landor,  reconstr.  abutments  and  miter  sills  for 
guard  gates  at  head  of  canal,  and  repairs  to  dam 
at  Lock  and  Dam  No.  7,  vmit  prices  given,  03, 
1735. 


I  H.  D.  241,  68th,  2d. 
>  E.  and  H.  38,  61st,  2d. 

'  Expend,  under  the  permanent-indefinite  app.,  act  July  6,  1884,  and  Mar.  3,  1909,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 
<  For  special  works.  - 
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1903.  Union  Machine  Co.,  locomotive-type 
boiler  for  dr.  MiUa,  03,  1736.  Milton  Touts, 
timber,  $17.65  and  t29.S0  M  f.  b.  m.,  04,  2627. 
E.  A.  Kinsey  Co.,  plEuing  machine  and  feed-roll 
attachment,  $1,183  and  $202.50,  resp.;  New  Jersey 
Foundry  &  Machine  Co.,  driftbolts,  m  lb.;  Mus- 
kingum River  Stone  Co.,  st.,  44$  c.  y.,  04,  2628. 

1904.  The  Hayward  Co.,  dr.  bucket,  $502; 
The  Union  Machine  Co.,  metal  work  lor  dump 
scows,  $2,227.75;  3.  G.  Newbegin,  timber  tor  dump 
scows,  $10.90  M,  04,  2628,  2629.  C.  O.  Wajder, 
buUdmg  quarterboat,  except  hull,  $943;  Roe  & 
Woodrow,  lock-gate  timbers,  $27.50  M.;  J.  L. 
Sutter,  white  oak  timber,  $16.90  M,  OS,  1894. 
Clifton  Bros.,  repairing  Dam  No.  9,  and  guide 
cribs  at  Nos.  5  and  9,  unit  prices  given,  06, 1895. 

1906.  Milton  Fonts,  timber,  $24.95  M;  W.  S. 
Gregg  Co.,  timber,  $15.90  M;  Rechsteiner  Bros., 
lockmaster's  dwelling,  $1,658,  06, 1638. 

1906.  Clifton  Bros.,  reconstr.  about  617'  Dam 
No.  9,  unit  prices  given,  06, 1639.  Lewis  Pope  & 
Sons,  services  of  towboat,  $30  per  day;  James 
Ramsey,  oonstr.  cement  sidewalk  at  Look  No.  3, 
13^t  sq.  ft.;  Clifton  Bros.,  reconstr.  conduit  and 
gmde  and  guard  crib  at  Lock  No.  4,  unit  prices 
given,  07, 1764. 

1907.  Clifton  Bros.,  reconstr.  revet,  of  canal 
embankment  at  Locks  9  and  10,  and  guard  cribs 
at  Locks  6  and  9,  unit  prices  given,  07,  1764. 
Howard  Shipyards  Co.,  constr.  wooden-hull  tow- 
boat,  $14,400,  07,  1765.  Clifton  Bros.,  rebuilding 
guide  and  guard  cribs.  Locks  4,  6,  10;  Parkersburg 
Dock  Co.,  repairing  SS.  Vega,  unit  prices  given, 
08, 1835. 

1908.  S.  W.  Hoffman,  reconstr.  storehouse  and 
waiting  room  at  Look  No.  4,  $498;  S.  W.  Hoffman, 
building  revet,  at  Lock  No.  3,  unit  prices  given, 
08, 1834.  S.  W.  Hoffman,  constr.  conduit  at  Look 
No.  7,  unit  prices  given,  09,  1817.  Clifton  Bros., 
repair  work  at  Locks  Nos.  2,  3,  5,  and  10,  unit  prices 
given,  09, 1818. 

1909.  Clifton  Bros.,  repairing  canal  embank- 
ment at  Lock  No.  7,  unit  prices  given,  09,  1818. 
Clifton  Bros.,  repairs  at  Locks  Nos.  1,  2,  3,  5,  and 

8,  unit  prices  given;  Alonzo  Hanson,  constr.  con- 
crete pavements  at  Lock  No.  4,  12i|:  c.  y.,  and  at 
Look  No.  8,  134  o.  y.;  S.  W.  Hoffman,  oonstr. 
roadway  at  Lock  No.  10;  paving,  14flj  sq.  ft. ;  ballast, 
$1.10  c.  y.,  10, 1980. 

1910.  Alonzo  Hanson,  constr.  core  wall,  etc., 
at  Lock  No.  7,  unit  prices  given,  10, 1981.  Clifton 
Bros.,  reconstr.  revet.,  guide  walls,  etc..  Locks 
Nos.  1,  3,  4,  5,  6,  and  9,  unit  prices  listed,  11,  2180. 

1911.-  Clifton  Bros.,  furnishing  and  driving  12 
guard  piles  above  R.  wall.  Lock  No.  8,  price  listed, 
11,  2180.  J.  A.  Swingle  &  Co.,  concrete  work,  top 
of  Dam  No.  5,  prices  listed,  11,  2181. 

1913.    Clifton  Bros.,  repairs  to  Locks  Nos.  2,  3, 

9,  and  10,  prices  listed,  13,  2377,  2378.  Clifton 
Bros.,  reconstr.  of  top  of  Dam  No.  8,  prices  listed; 
Walter  Ellis,  raising  and  reconstr.  lockmaster's 
dwelling.  Lock  No.  6,  $1,442.83,  13,  2378. 

ENGINEEKS. 

Chief  of  Engineers.  B.,  93,  317;  94,  289;  96, 
322;  96,  278;  97,  358;  98,  361;  99,  424;  00,  488; 
01,  485;  03,  416;  03,  447;  04,  478;  05,  487;  06, 
537;  07,  565;  08,  603;  09,  637;  10,  712;  11,  766; 
13,  921. 

In 'Charge: 

Lt.  Col.  A.  Stiokney,  1892-95.  B.,  93,  2506;  94, 
1876;  96,  2371. 

Maj.  W.  H.  Heuer,  1896-97.  E.,  96,  2106;  97, 
2364. 

Maj.  W.  H.  Bixby,  1898-99.    E.,  98, 2095. 

Capt.  H.  F.  Hodges,  1899-1900.  E.,  99,  2457; 
00  3300 

Mai.  E.  H.  Ruffner,  1901-05.  B.,  01,  2714;  03, 
1936;  03, 1732:  04,  2624;  (Lt.  Col.)  06, 1891. 

Maj.  J.  G.  Warren,  1906-09.  B.,  06,  1634;  07, 
1769;  (Lt.  Col.)  08, 1827;  09, 1811. 

Maj.  John  C.  Oakes,  1910-.  E.,  10,  1973;  11, 
2174;  13,  2370. 

Assistant.  E.  Moeser.  E.,  93,  2507;  94, 1877; 
96,  2372;  96-,  2113;  97,  2375;  98,  2109;  99,  2471; 
00,  3313. 

30462°— H.  Doc.  740,  63-2 62 


I,EGAL  PROCEEDINGS. 

Leases  (water  power,  land,  and  rental),  93,  2510; 
94,  1881;  95,  2376;  96,  2112,  2115;  97,  2370,  2378: 
98,  2104,  2105,  2112;  99,  2467;  00,  3301,  3309;  13, 
2381. 

OBSTEtrCTIONS. 

List  of  br.  over  the  R.  requiring  alterations,  93, 
2509;  94, 1880;  96,  2375. 

Under  an.  of  Sec.  of  War,  the  old  wooden  draw 
in  the  br.  of  the  Cincinnati  &  Muskingum  Valley 
Ry.  Co.,  at  Zanesville,  Ohio,  displaced  with  an 
iron  br.,  97,  2366. 

Structures  by  private  persons  In  and  over  the 
R.  au.  by  Sec.  of  War,  99,  2457;  00,  3301. 

OFEBATIONS. 

1893-93.  About  60,000  c.  y.  dr.;  looks,  dams, 
buildings,  and  plant  repaired,  93,  2507. 

(For  detailed  statement  of  dr.-  done  at  each 
locality,  see  end  of  each  an.  report.) 

1893-94.  Over  80,000  c.  y.  dr.;  and  work 
similar  to  that  of  the  preceding  year  done,  94, 
1877. 

1894-95.  Over  70,000  0.  y.  dr.,  and  work  like 
that  of  1892-93  done,  96,  2373. 

1895-96.  Nearly  90,000  0.  y.  dr.,  and  (see  pre- 
ceding year),  96, 2111. 

1896-97.  Nearly  90,000  c.  y.  dr.,  and  (see  pre- 
ceding year),  97,  2365. 

1897-98.  Nearly  70,000  c.  y.  dr.,  and  (see  pre- 
ceding year),  98,  2095. 

1898-99.  98,816  c.  y.  dr.,  and  minor  repairs 
made  to  dams  and  locks,  99,  2457,  2458. 

1899-00.  99,233  c.  y.  dr.,  and  219  snags  and 
other  obstr.  removed;  and  misc.  repairs  made  to 
locks  and  dams,  00,  3301,  3316. 

1900-01.  Permits  granted  for  brs.,  pipe  lines, 
waterpower,  etc.,  01,  2714.  Repairs  made  at 
various  locks;  dr.  hull  rebuilt;  repairs  to  floating 
plant,  01,  2715,  2716.  About  66,000  c.  y.  dr.,  01, 
2718. 

1901-03.    Repairs  made  at  various  locks,  03, 

1936.  New  towboat  received;  86,510  c.  y.  dr.,  03, 

1937.  Lists  of  leases,  rents,  etc.,  03, 1940, 1941. 
1903-03.    Repairs  made  at  various  locks,  03, 

1732.  Timber  floors,  sills,  copings,  guide  walls, 
abutments,  etc.,  replaced  with  concrete,  and  other 
imp.  made,  03,  1733.  Dr.,  snagging,  etc.,  03, 
1736.    Lists  of  leases,  rents,  etc.,  03, 1737. 

1903-04.  Repairs  to  various  locks;  renovation 
of  Lock  and  Dam  No.  9  completed;  imp.  made  at 
shop,  04,  2624.  Additions  made  to  floating  plant, 
04,  2626.  Dr.,  snagging,  etc.,  04,  2629.  Leases, 
rents,  etc.,  04,  2630. 

1904-06.  Repairs  and  imp.  at  various  locks, 
06,  1891.  Dr.,  snagging,  etc.,  06,  1895.  Leases, 
rents,  etc.,  06, 1896. 

1906-06.  Permits  and  leases  granted;  new 
lockman's  dwelling  built  at  Lock  No.  1,  and  re- 

5 airs  and  imp.  made  at  Locks  Nos.  1  to  10,  06, 
336.  Conduit  rebuilt  in  concrete  at  Lock  No.  9; 
85,400  c.  y.  dr.,  06,  1636.  Leases,  rents,  etc.,  06, 
1639. 

1906-07.  Permits  granted;  repairs  and  imp. 
made  at  Locks  Nos.  1  to  10;  reconstr.  of  conduit 
and  guide  and  guard  cribs  in  concrete  at  Look  No. 
4  begun,  07,  1760.  617'  Dam  No.  9  reconstr.  in 
concrete,  and  reconstr.  of  revet,  on  canal  embank- 
ment commenced,  07,  1761.  58,798  o.  y.  dr.,  07, 
1762.    Leases,  rents,  etc.,  07, 1765, 1766. 

1907-08.  Repairs  and  imp.  made  at  various 
looks,  08,  1827.  100'  concrete  revet,  built  along 
R.  bank  at  Look  No.  3;  reconstr.  of  conduit,  lower 
and  upper  guide  and  guard  cribs  and  storehouse  at 
Look  No.  4  completed,  08,  1828,  1829.  Reconstr. 
of  2  upper  guard  cribs  and  lower  guide  crib  at  Lock 
No.  6  completed,  08, 1829.  Reconstr.  of  215'  cajjal 
embankment  and  upper  guard  crib  at  Lock  No.  9 
completed,  08,  1830.  Upper  guide  and  guard 
cribs,  lower  guide  cribs,  and  257 1.f. revet. reconstr. 
at  Look  No.  10,  08,  1831.  78,947  c.  y.  dr.;  repairs 
made  to  SS.  Vega;  new  towboat  delivered,  08, 
1832.    Leases,  rents,  etc.,  08, 1840, 1841. 

1908-09.  Repairs  and  imp.  made  at  Locks 
Nos.  1  to  10;  new  retaining  wall  and  guard  wall 
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built  and  dam  repaired  at  Look  No.  2,  09,  1811. 
Guide  piles  replaced  and  guard  crib  rebuilt  at 
lock  No.  3,  and  new  storehouse  built,  09,  1812. 
Lower  guide  crib  replaced  with  concrete  retaining 
■wall,  and  dam  repaired  at  Look  No.  6,  09,  1813. 
New  conduits,  with  gates,  built  at  Lock  No.  7, 
and  726'  bank  repaired  with  piling,  09, 1814.    1,840 

1,  t.  eroded  embankment  at  Lock  No.  9  refilled; 
about  100'  new  concrete  revet,  built  above  Lock 
No.  10,  09,  1815.  88,998  c.  y.  dr.;  repairs  to  float- 
ing plant,  09, 1816.    Leases,  rents,  etc.,  09, 1824. 

1909-10.  Kepairs  and  imp.  made  at  Locks 
Nos.  1  to  10;  ec  concrete  revet,  bmlt  at  liook  No. 

2,  10, 1973.    100'  concrete  revet,  built  at  Lock  No. 

3,  and  1,S52  s.  f.  pavement  at  Lock  No.  4  built, 
10, 1974.  Lower  guard  crib  at  Lock  No.  5  reoonstr. ; 
old  conduit  at  Look  No.  7  removed  and  726'  bank 
repaired,  10,  1975.  60'  crib  at  Lock  No.  8  rebuilt 
and  1,620  s.  f.  pavement  laid,  10, 1976.  Roadway 
built  at  Look  No.  10,  10,  1977.  112,650  o.  y.  dr., 
and  repairs  made  to  floating  plant,  10,  1978. 
I/eases  and  rents,  10,  1983,  1984.  6.42  m.  H.  line, 
approv.  June  25, 1909,  laid  out,  10, 1978. 

1910-11.  Look  No.  1:  Abutment  protected  by 
90  c.  y.  riprap.  Lock  No.  2:  Eeconstr.  oribwork  of 
upper  step  of  dam  over  157'  of  its  1.;  renewed  20' 
sheathing  on  lower  apron;  -minor  repairs  to  lock 
wall  and  lockmaster's  dwelliog.  Look  No.  3:  Con- 
crete revet,  on  E.  bank  extended  to  lock;  concrete 
pavements  laid.  Lock  No.  4:  Minor  repairs,  and 
repainting  lookmaster's  dwelling.  Lock  No.  5: 
wooden  guide  crib  replaced  with  reinforced  con- 
crete wall  97'  1.,  and  38'  wooden  guide  crib  above 
R.  wall  reoonstr.  with  reinforced  concrete,  11, 2175. 
Top  of  dam  reconstr.  in  concrete;  2,000  sq.  ft.  con- 
crete paving  placed;  well  at  look  house  repaired. 
Lock  No.  6:  Reinforced  concrete  guide  wall  com- 
pleted; minor  repairs.  Look  No.  7:  Reoonstr.  with 
concrete  and  riprap  100  1.  f.  of  revet.,  left  bank  of 
canal,  11,  2176.  Look  No.  8:  12  guard  piles  driven 
above  wall  of  lock;  replaced  old  woodwork  and 
raised  245 1. 1.  of  guide  crib  below  land  wall  by  22"; 
concrete  stairway  buUt;  dam  repaired  by  placing 
splashboards  on  crest  and  raising  crest  permanently 
with  timber;  minor  repairs  to  lookmaster's  dwell- 
ing, 11,  2177.  liook  No.  9:  Concrete  pavement 
laid  over  terreplein  of  look,  extending  back  at  both 
ends  of  lock  wall;  flood-damaged  portion  of  canal 
embankment  restored;  120  c.  y.  riprap  on  side 
slopes  replaced,  11,  2177..  Look  No.  10:  Gate 
machinery  repaired.  Lock  No.  11:  Replacing  3 
walk  plates  of  movable  dam;  U.  S.  dr.  MiUa  re- 
moved 91,763  c.  y.  from  canal,  approaches  to  looks, 
and  also  removed  bars  and  other  obstr.;  floating 
plant  repaired,  11, 2178. 

1911-13.  Look  No.  1:  U.  S.  dr.  removed  13,215 
c.  y.  deposit  from  chamber,  and  4  snags  and  2  rs.; 


reinforced  concrete  revet,  completed,  12,  2370. 
Look  No.  2:  New  machinery  for  operating  gates 
installed;  replacing  wooden  guard  cribs  with  con- 
crete, 60%  completed.  Look  No.  3:  177  c.  y.  gravel 
back  of  dam  placed  to  stop  leakage;  concrete  ex- 
tension of  right  abutment  of  dam  290'  1.  completed; 
replacing  guide  and  guard  cribs  above  lock  with 
remforced  concrete  walls  80%  completed,  18,  2371. 
Lock  No.  4:  Decayed  sheathing  on  lower  slope  ol 
dam  replaced;  machinery  repaired;  4  reinforced 
concrete  guide  walls  lor  guard  abutment  at  head 
of  canal  completed.  Lock  No.  5:  Concrete  guard 
crib  above  R.  wall  of  lock  completed;  reconstr.  of 
top  of  dam  in  concrete  completed.  Lock  No.  6: 
Lookmaster's  dwelling  raised  11'  3",  and  founda- 
tion and  cellar  walls  25%  oomj)leted.  Look  No.  7: 
Oil  storehouse  constr.;  machmery  repaired;  U.  S. 
drawbr.  over  lateral  canal  repaired;  repairs  to 
look  gates,  scows,  etc.  Lock  No.  8:  Cement  shed 
constr.,  IS,  2373.  Lock  No.  9:  Embankment  bet. 
canal  and  basin  above  old  lock  reconstr.  by  placing 
3,910  c.  y.  earth  filling;  lower  look  gate  and  gate- 
opening  machinery  repaired;  unserviceable  wooden 
guard  crib  below  R.  wall  of  lock  removed  and  re- 
placed by  reinforced  concrete  crib,  13, 2373.  Look 
No.  10:  Repairs  to  handrails  on  upper  gate  of  look 
and  on  guard  gate  at  head  of  canal.  Look  No.  11: 
Look  houses  repaired,  1  house  repainted;  walk 
plates  of  Boule  Dam  repaired;  overhanging  trees 
removed  and  trimmed  back:  U.  S.  dr.  Malta  le- 
moved  77,343  c.  y.  material;  repairs  to  floating 
plant,  13, 2374-75.- 

PHTSICAL  CHAKACTEEISTICS. 

For  occasional  floods,  periods  of  1.  w.,  and  ice, 
all  more  or  less  damaging  works  and  suspending 
navigation,  see  references  to  Engineers  in  charge. 

Navigation  suspended  on  account  of  ice,  11, 
2174. 

Description  and  shoaling,  13, 2370. 

PRIVATE  WORK.    (See  Obstructions.) 

About  seven-eighths  of  the  debris  of  the  Taylors- 
ville  Br.  removed  by  the  owner,  99,  3301. 

PROJECTS. 

At  1893  there  were  bet.  Ohio  R.  and  ZanesvUle 
10  dams,  11  locks,  and  S  lateral  canals,  93, 2506. 

Congress,  1895,  allotted,  from  funds  for  care  and 
mainten.  of  public  works,  for  cojistr.  of  protection 
wall  at  Zanesville,  SI, 651;  lor  constr.  of  RR.  br. 
pier  at  Marietta,  $10,449.60;  and  for  pier  of  the 
county  br.  at  Taylorsville,  $5,834.20,  96,  2371. 
(See  Muskingum  River  and  Muskingum  River  Ice 
Harbor.) 

Accident  to  floor  of  chamber  of  Look  No.  1  sus- 
pending navigation  for  29  days,  97, 2365. 
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BIG  HOCKING  RIVER,  OHIO. 


ENGINEERS. 

Chief  of  Engineers.    K.,  87,  244;  88,  218;  93, 
277. 

In  charge: 

Lt.  Col.  W.  E.  Merrill,  1887-88.    K.,  87,  1835; 
88  1719  1720. 
Maj.  A.  Stiokney,  1892.    R.,  93, 1964. 

Assistants: 

Lt.  L.  H.  Beach.    K.,  87, 1835;  88, 1720, 1721. 
E.  Moeser.    B.,  93, 1964. 

OPERATIONS. 

1891-93.    627  c.  y.  st.  and  48  logs  removed  from 
Chan.,  93, 1964. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 1720. 

PLANS. 

By  Lt.  Col.  Merrill,  1887,  for  imp.  R.,  mouth  to 
Cool  ville,  S  m.,  securing  a  navigation  for  lightdraft 
boats  during  the  mednmi  and  higher  stages,  by 
removing  overhanging  trees  and  similar  oost.; 
est.,$5,000,  88, 1720. 

SURVEYS. 

Ex.,  mouth  to  Coolville,  au.  act  Aug.  6,  1886; 
made,  1887,  by  Lt.  Col.  Merrill  (R.  fav.),  87, 1835; 
88, 1720. 
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RACCOON  RIVEK,  OHIO. 


COMMERCE. 

None,  1892,  but  country  believed  to  be  rich  in 
natuial  resources,  93, 2S31. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  93,  319. 

In  ctiarge.    Lt.  Col.  A.  Stickney,  1892-93.    R., 
93, 2530. 

Assistant.    Lt.  H.  F.  Hodges.    R.,  93,  2531. 


PHYSICAL  CHARACTERISTICS. 

Description  of.  Small  stream  with  steep  slope. 
Several  dams  on  tbe  stream  lor  power,  93,  2531. 

SURVEY. 

Ex.  of  60  m.  of  R.  from  junction  w'ith  Ohio,  au. 
act  July  13,  1892;  made,  1892,  by  Lt.  Col.  Stickney 
(R.untav.),  93,2630. 


DD-116 


SCIOTO  BIYEB,  OHIO. 


ENGINEERS. 

Cliiel  of  Engineers. 


R.,  85, 285. 


In  charge.    Lt.  Col.  W.  E.  Merrill.    R.,  85, 
1832. 

Assistant.    Lt.  G.  W.  Goethals.    R.,  85, 1832 

PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 1834. 

Necessity  for  protection  against  ice,  85, 1833. 


PLANS. 

By  Lt.  Col.  Merrill,  1885,  dr.  bar  at  mouth,  and 
forming  ice  H.  opposite  Portsmouth:  est.,  847,000, 
85, 1836, 1839. 

SURVEY. 

Au.  act  July  5,  1884;  made  by  Lt.  Col.  Merrill. 
85, 1832. 


RIVER  AND  HARBOR  WORKS— OfflO  RIVER  SYSTEM. 
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War  Department 


Corps  of  Enqtneers.U-S.Armij 
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EE.— WHEELING,  W.  VA.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Wheeling,  W.  Va. 


Note. — Embraces  portion  of  the  Ohio  R.  (see  Dlst.  CC)  and  the  tributaries  on  the  left  bank  from  Big 
Sandy  K.,  Ky.-W.  Va.,  to  vicinity  of  Wheeling,  W.  Va. 


EE  1  Olilo  S.  at  Big  Sandy  B.  E£  51 

EE  3  Twelve-Pole  Cr.,W.Va.(l)  EE  63 

EE  3  Butlalo  Cr.,  W.  Va.  (3)  EE  53 

EE  4  Greenbrier  Cr.,  W.  Va.  (2)  EE  54 

BE  5  Moses  Cr.,  W.  Va.  (8)  EE  65 

EE  6  East  Fork,  T.  P.  Cr.,  W.  Va.  (3)  EE  56 

EE  7  BeecliFork,W.Va.(3)  EE  57 

EE  8  Ohio  B.  EE  68 

EE  9  Four-Pole  Cr.,W.Va.(l)  EE  59 

EE  10  OUo  B.,  Lock  and  Dam.  38.  EE  60 

EE  11  Guyandotte  E.,  W.  Va.  (1) 

EE  13  FourinlleCr.,W.  Va.  (11)  EE  -61 

EE  13  TemuUeCr.,W.Va.(ll)  EE  63 

EE  14  FourteenniUeCr.,W.  Va.  (11)  EE  63 

EE  15  Crawley  Cr.,W.Va.(  11)  EE  64 

EE  16  Islander.,  W.Va.(  11)  EE  65 

EE  17  MudFork,  W.  Va.(16)  EE  66 

EE  18  Copperas  Mine  Fork,  W.Va.(  16)  EE  67 

EE  19  CowCr.,W.Va.  (16)  EE  68 

BE  30  Little  Cr.,W.Va.(  16)  EE  69 

BE  31  Middle  Fork,  W.Va.(  16)  EE  70 

EE  38  BicliCr.,W.  Va.  (11)  EE  71 

EE  23  GUbertCr.jW.  Va.  (11)  EE  73 

EE  84LlttleHuUCr.,W.  Va.  (11)  EE  73 

EE  36  Indian  Cr.,W.Va.  (11)  EE  74 

BE  86  Pinnacle  Cr.,W.Va.(  11)  EE  75 

EE  37  Barker  Cr.,W.Va.(  11)  EE  76 

BE  38  Winding  Gulf,  W.Va.  (11)  BE  77 

EE  39  DevUs  Fork,  W.  Va.  (38)  EE  78 

EE  30  Tommys  Cr.,  W.  Va.  (88)  EE  79 

EE  31  Stone  Coal  Cr.,  W.  Va.  (38)  EE  80 

EE  38  Allen  Cr.,  W.Va.  (88)  EE  81 

EE  33  Slab  Fork,  W.Va.  (11)  EE  83 

EB  34  Cabin  Fork,  W.Va.  (11)  EE  83 

BE  35  Bear  Hole  Fork,  W.Va.  (11)  EE  84 

EE  36  Bock  Castle  Cr.,  W.Va.  (11)  EB  85 

EE  37  Clear  Fork,  W.Va.  (11)  BE  86 

EE  38  Glen  Fork,  W.  Va.  (37)  EE  87 

BE  39  Toney  Fork,  W.  Va.  (37)  EB  88 

EE  40  Big  Cub  Cr.,  W.  Va.  (11)  BE  89 

EE  41  Elk  Cr.,  W.Va.  (11)  EE  90 

EE  43  Big  Hull  Cr.,  W.  Va.  ( 1 1)  EE  91 

BE  43  Buffalo  Cr.,  W.Va.  (11)  EE  93 

EE  44  Bum  Cr.,  W.Va.  (11)  BE  93 

BE  45  Dingus  Bun,  W.Va.  (11)  EB  91 

EE  46  Big  Bun,  W.Va.  (11)  EE  95 

EE  47  Big  Ugly  Or.,  W.  Va.  (11)  EE  96 

EE  48  NinemlleCr.,  W.  Va.  (11)  EE  97 

EE  49  Mud  B.,  W.Va.  (11)  BE  98 

EE  50  Fudges  Cr.,  W.  Va.  (49)  EE  99 


Big  Cr.,  W.  Va.  (49) 

Left  Pork  (M.  B.),  W.  Va.  (49) 

Laurel  Cr.,  W.  Va.  (49) 

Middle  Fork  (M.  B.),  W.  Va.  (49) 

Trace  Fork  (M.  B.),  W.  Va.  (49) 

Charley  Cr.,  W.  Va.  (49) 

KUgore  Cr.,  W.  Va.  (49) 

Mill  Cr.,  W.  Va.  (49) 

Cabell  Cr.,  W.  Va.  (49) 

Ohio  B.,  Dams  37  and  36  (see  Dlst. 

CC) 
Little  Guyandotte  B.,  W.  Va.  (1) 
Kanawha  B.,  W.  Va.  and  Va.  (1) 
Little  Sateenmlle  Cr.,  W.  Va.  (63) 
Sbteenmlle  Cr^  W.  Va.  (63) 
Five  and  TwentymUe  Cr.,  W.  Va.  (63) 
Big  Hurricane  Cr.,  W.  Va.  (63) 
Little  Hurricane  C^.,  W.  Va.  (68) 
Coal  B.,  W.  Va.  (68) 
Little  Coal  B.,  W.  V^.  (68) 
(Headwaters),  W.  Va.  (68) 
Big  Coal  B.,  W.  Va.  (68) 
Davis  Cr.,  W.  Va.  (68) 
Cabin  Cr.,  W.  Va.  (68) 
Paint  Cr.,  W.  Va.  (63) 
Armstrong  Cr.,  W.  Va.  (63) 
Loop  Cr.,  W.  Va.  (68) 
New  E.,  W.  Va.  and  N.  C.  (63) 
Laurel  Cr.,  W.  Va.  (77) 
DuiUoup  Cr.,  W.  Va.  (77) 
Plney  Cr.,  W.  Va.  (77) 
Glade  Cr.,  W.  Va.  (77) 
Blue  Stone  E.,  Va.  and  W.  Va.  (77) 
Island  Cr.,  W.  Va.  (77) 
East  E.,  W.  Va.  and  Va.  (77) 
Wolf  Cr.,  Va.  (77) 
Walker  Cr.,  Va.  (77) 
Ktmberltng  Cr.,  Va.  (86) 
Little  Walker  Cr.,  Va.  (86) 
Back  Cr.,  Va.  (77) 
Peak  Cr.,  Va.  (77) 
Eeed  Cr.,  Va.  (77) 
Cripple  Cr.,  Va.  (77) 
BIk  Cr.,  Va.  (77) 
Peach  Bottom  Cr.,  Va.  (77) 
Fox  Cr.,  Va.  (77) 
WUson  Cr.,  Va.  (77) 
North  Fork,  N.  C.  and  Va.  (77) 
South  Fork,  N.  C.  (77) 
Little  E.,  N.  C.  and  Va.  (77) 
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EE  100  Chestnut  Cr.,  Va.  (77)  EE  ISO 

EE  101  Crooked  Cr.,  Va.  (77)  EE  151 

EE  108  Btg  Reed  Island  Cr.,  Va.  (77)  EE  ISS 

EE  103  Little  E.,  Va.  (77)  EE  153 

EE  104  Sinking  Cr.,  Va.  (77)  EE  154 

EE  106  Stone  Cr.,  Va.  (77)  EE  165 

EE  106  Rich  Cr.,  W.  Va.  (77)  EE  166 
EE  107  Indian  Cr.,  W.  Va.  (77) 

EE  108  Greenbrier  R. ,  W.  Va.  (77)  EE  157 

BE  109  Second  Cr.,  W.  Va.  (108)  EE  168 

EE  110  Howards  Cr.,W.Va.  (108)  EE  159 

EE  111  Dry  Cr.,  W.  Va.  (110)  EE  160 

EE  113  Anthonys  Cr.,  W.  Va.  (108)  EE  161 

EE  113  Muddy  Cr.,  W.  Va.  (108)  EE  163 

EE  1 14  Gauley  R.,  W.  Va.  (63)  EE  163 
EE  116  Rich  Cr.,  W.  Va.  (114) 

EE  116  Meadow  R.,  W.  Va.  (114)  EE  164 

EE  117  Hominy  Cr.,  W.  Va.  (114)  EE  166 

EE  118  Cherry  R.,  W.  Va.  (114)  EE  166 

EE  119  Cranberry  R.,  W.  Va.  (114)  EE  167 

EE  130  Williams  R.,  W.  Va.  (114)  EE  168 

EE  131  Middle  Cr.,  W.  Va.  (114)  EE  169 

EE  133  Peters  Cr.,  W.  Va.  (114)  EE  170 

EE  133  Little  Elk  Cr.,  W.  Va.  ( 1 14)  EE  17 1 

EE  134  Twentymlle  Cr.,  W.  Va.  (114)  EE  173 

EE  136  Bells  Cr.,  W.  Va.  (134)  EE  173 

EE  136  Smlthers  Cr.,  W.  Va.  (63)  EE  174 

EE  137  Hughes  Cr.,  W.  Va.  (63)  EE  175 

EE  138  Kelly  Cr.,  W.  Va.  (63)  EE  176 

EE  139  Hurricane  Fork,  W.  Va.  (138)  EE  177 

EE  130  Wltcher  Cr.,  W.  Va.  (63)  EE  178 

EE  131  Georges  Cr.,  W.  Va.  (63)  EE  179 

EE  133  Campbell  Cr.,  W.  Va.  (63)  EE  180 

EE  133  Elk  R.,  W.  Va.  (63)  EE  181 
EE  134  Elk  Cr.,  W.  Va.  (133) 

EE  135  Blue  Cr.,  W.  Va.  ( 133)  EE  183 
EE  136  EaUlng  Rock  Cr.,  W.  Va.  (133) 

EE  137  Porter  Cr.,  W.  Va.  (133)  EE  183 

EE  138  Sycamore  Cr.,  W.  Va.  (133)  EE  184 

EE  139  Middle  Cr.,  W.  Va.  (133)  EE  185 

EE  140  Leatherwood  Cr.,  W.  Va.  (133)  EE  186 

EE  141  Buffalo  Cr.,  W.  Va.  (133)  EE  187 
EE  143  Strange  Cr.,  W.  Va.  (133) 

EE  143  Birch  R.,  W.  Va.  (133)  EE  188 

EE  144  Little  Birch  R.,  W.  Va.  (143)  EE  189 

EE  145  Laurel  Cr.,  W.  Va.  (133)  EE  190 

EE  146  Holly  R.,  W.  Va.  (133)  EE  191 

EE  147  Right  Fork,  W.  Va.  (146)  EE  193 

EE  148  Left  Fork,  W.  Va.  (146)  EE  193 
EE  149  Otter  Cr.,  W.  Va.  (133) 


Little  Sandy  Cr.,  W.  Va.  (133) 
Cooper  Cr.,  W.  Va.  (133) 
Pocatalico  R.,  W.  Va.  (63) 
Big  Guana  Cr.,  W.  Va.  (63) 
Eighteenmile  Cr.,  W.  Va.  (63) 
ThhteenmUe  Cr.,  W.  Va.  (63) 
Ohio  R.,  Dams  36,  34,  33,  31,  30, 

19  (see  Dist.  CC) 
Little  Kanawha  R.,  W.  Va.  (1) 
Tygart  Cr.,  W.  Va.  (167) 
Slate  Cr.,  W.  Va.  (167) 
Tucker  Cr.,  W.  Va.  (167) 
R«edy  Cr.,  W.  Va.  (167) 
Sprhig  Cr.,  W.  Va.  (167) 
West  Fork  of  Little  Kanawha  R., 

W.  Va.(157) 
Steer  Cr.,  W.  Va.  (167) 
Right  Fork,  W.  Va.  (164) 
Lett  Fork,  W.  Va.  (164) 
Cedar  Cr.,  W.  Va.  (167) 
Saltlick  Cr.,  W.  Va.  (167) 
Knawl  Cr.,  W.  Va.  (157) 
Oil  Cr.,  W.  Va.  (157) 
Sand  Pork  Cr.,  W.  Va.  (157) 
Stewart  Cr.,  W.  Va.  (157) 
Leading  Cr.,  W.  Va.  (157) 
Tanner  Cr.,  W.  Va.  (157) 
Laurel  Cr.,  W.  Va.  (167) 
TeUow  Cr.,  W.  Va.  (167) 
Lower  Leading  Cr.,  W.  Va.  (167) 
Straight  Cr.,  W.  Va.  (167) 
Standing  Stone  Cr.,  W.  Va.  (167) 
Hughes  R.,  W.  Va.  (157) 
South  Fork  of  Hughes  R.,  W.  Va. 

(180) 
North  Fork  of  Hughes  R.,  W.  Va. 

(180) 
Goose  Cr.,  W.  Va.  (180) 
Walker  Cr.,  W.  Va.  (167) 
StlllweU  Cr.,  W.  Va.  (167) 
Worthlngton  Cr.,  W.  Va.  (167) 
Ohio  R.,  Dams   18,  17,  16,  16,  14, 

13  (see  Dist.  CC) 
Middle  Cr.,  W.  Va.  (1) 
Flshhig  Cr.,  W.  Va.  (1) 
Fish  Cr.,  W.  Va.  (1) 
Big  Grave  Cr.,  W.  Va.  and  Pa.  (1) 
Wheeling  Cr.,  W.  Va.  (1) 
Ohio  R.,  Dams  13,  11,  10  (see  Dist. 

CC)  (1) 


EE-3 


TWELVE-POLE  RIVER,  W.  VA. 


COMMERCE. 

Important,  76,  749,  7S5. 

ENGINEERS. 

Chief  of  Engineers.    B.,  76, 73. 
In  charge.    Maj.  W.  E.  Merrill.    B.,  76,  747, 
749. 
Assistant.    A.  L.  Cox.    R.,  76,  750. 

PHYSICAL  CHARACTERISTICS. 

Described,  75, 749, 764,  755. 
Obstr.,  76, 754. 


PLANS. 

By  Maj.  Merrill,  1875.  8  locks  and  dams;  locks  to 
be  10'  X  60'  X  160'  lilt;  dams,  100'  1.;  est.,  »648,000. 
To  reach  the  coal  fields  would  require  2  more  dams; 
total  est.,  SSIO.OOO;  not  recom.,  75,  749,  750.  Imp. 
by  removing  obstr.;  est.,  $50,000:  recom.,  75,  750, 
764. 

SURVEY. 


Ex.  below  Wayne  Courthouse,  by  A.  L. 
1874,  75,  73,  753. 


Cox, 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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EE-U 


GUYANBOT  (Guyandotte)  RIVER,  W.  VA. 


APPROPRIATIONS. 

1878, 

J2,000,  78, 108. 

1879, 

1,000,  79, 145. 

1880, 

2,000,  80,  1831. 

1881, 

3,500,81,1987. 

1882, 

2,000,83,1957. 

1884, 

12,000,  84, 1754. 

1888, 

2,000,  88, 1792. 

1890, 

2,000,  90,  2277. 

1892, 

2,000,93,2112. 

1894, 

-2,000,95,2509. 

1896, 

1,000,  96,  2326. 

1899, 

1,000,99,2498. 

1910, 

6,000,  10,  2012. 

Total,  27,600  (inol.  misc.,  »27,690.70,  13,  2409). 

COMMERCE. 

Minerals,  timljer,  and  coal  tributary  to  R.,  75, 
748,  752,  753;  79, 1348. 

Description  of,  95, 2510;  96,  2326. 

Imp.  Elected  up  to  1896  by  tbe  US.  had  increased 
the  C.  lOO'^o;  total  value  }11,340,000,  96,  2325. 

Timber  interests  of  greatest  value,  but  the  rafts, 
etc.,  constant  menace  to  navigation,  97, 2563. 

ER.  under  constr.  in  Guyandot  Valley  likely  to 
destroy  the  small  existing  boating  trade  on  B., 
which  would  then  be  used  only  tor  floating  logs 
and  ties,  01, 2734. 

Increase  in  shipment  of  logs,  etc.,  1891  to  1901 
03,  417. 

ENGINEERS. 

Chief  of  Engineers.  B.,  7S,  73;  78,  108;  79, 
145;  80,  196;  81,  264;  83,  269;  83,  267;  84,  266; 
86,  290;  86,  285;  87,  242;  88,  228;  89,  266;  90, 
239;  91,  308;  93,  294;  93,  334;  94,  ^06;  9S,  342, 
343;  96,  298;  97,  378;  98,  368;  99,  432,  440;  00, 
495,  503;  01,  489;  03,  417;  03,  448;  04,  478;  08, 
612;  10,  718;  11,  774;  13,  928. 

In  charge: 

Maj.  W.  E.  Merrill,  1874-79.  R.,  75,  747;  79, 
1347. 

Maj.  J.  W.  Cuyler,  1880-83.  K.,  80,  1830;  81, 
1986;  83, 1955. 

Capt.  J.  C.  Post,  1883-87.  R.,  83, 1570;  84, 1753; 
85, 1889;  86, 1622. 

lit.  Col.  W.  E.  Merrill,  1887.    R.,  87, 1827. 

Maj.  D.  W.  Lookwood,  1888-95.  B.,  88,  1791; 
89,  1986;  90,  2276;  91,  2469;  93,  2111;  93,  2639; 
94,  2004;  95,  2508,  2517. 

Mai.  J.  F.  Gregory,  1896-97.  R.,  96,  2324;  97, 
2562. 

Maj.  W.  H.  Bixby,  1898-99.    R.,  98,  2140. 

Capt.  H.  F.  Hodges,  1899-1901.  R.,  99, 2499;  00, 
3343,  3396. 

Maj.  B.  H.  EuHner,  1901-04.  R.,  01,  2734;  03, 
1945;  (Lt.  Col.)  03, 1741;  04,  2635. 

Lt.  Col.  J.  G.  Warren,  1907-10;  08, 602. 

Maj.  J.  C.  Oakes,  1910-.  R.,  10,  2011;  11,  2213; 
13,2409. 

Assistants: 

A.  L.  Cox.    R.,  75,  750. 

J.  N.  Caldwell,  jr.    R.,  79, 1348. 
E.  A.  Chase.    R.,  80, 1831;  81, 1987. 

B.  F.  Thomas.  R.,  90, 2277;  91,  2470;  93, 2112; 
93,  2640;  95,  2509;  96,  2324;  97,  2662;  98,  2142; 
99,  2500:  00,  3344. 

OBSTRUCTIONS. 

Description  of,  79, 1348. 

2  milldams,  1  at  Fecks  and  the  other  at  Lamberts, 
constr.  under  au.  of  circuit  court,  a  nuisance  and 
constant  danger  to  the  E.  InterestSj  93,  2639;  94, 
2005;  95,  2608;  96,  2326;  97,  2562;  98,  2140;  00, 
495. 

In  1897  difficult  to  keep  the  lower  4  or  5  m.  of  E. 
open  to  SS.  traffic,  because  of  the  numerous  rafts 
awaiting  a  rise  in  the  Ohio,  97, 2562. 


OPERATIONS. 

1878-79.  110  cords  of  drift,  1,058  c.  y.  r.  filling, 
2,257  c.  y.  earth,  and  3,378  c.  i.  timber  removed 
from  dams  near  Barboursville.  At  Falls,  417  o.  y. 
r.  filling,  161  c.  y.  earth,  and  122  c.  t.  timber  re- 
moved; also  34  snags  were  removed  from  the  E., 
79, 145, 1348. 

1879-80.  800  0.  y.  sand  dr.;  300  c.  y.  solid  r. 
removed;  3,348  snags,  stumps,  and  trees  cut  and 
removed,  80, 1831. 

1880-81.  1,346  snags  removed;  966  c.  y.  r.  re- 
moved, 81, 1987. 

1881-83.   Imp.  of  Chan,  continued,  83, 1956. 

1883-83.  600  0.  y.  solid  r.  removed;  122  stumps 
and  trees  removed;  1,030  1.  f.  brush  and  r.  dams 
built,  83, 1671. 

1883-84.  426  c.  y.  solid  r.  and  86  c.  y.  loose  r. 
and  gravel  removed,  84, 1753. 

1886-87.  Eemoval  of  Eogers's  milldam,  87, 
1827. 

1889-9U.  1,197  c.  y.  solid  r.,  1,209  c.  y.  loose  r., 
and  300  snags,  stumps,  and  trees  removed,  90, 
2277. 

1890-91.  Eock  bar  removed  near  Big  Creek, 
300  logs  and  a  quantity  of  loose  r.  removed  at 
mouth  of  Big  Huffl  Creek,  91, 2470. 

1891-93.  424  c.  y.  solid  and  4,280  c.  y.  loose  r., 
347  snags  and  logs,  and  7  drifts  removed  from  chan., 
93, 2113. 

1893-93.  About  2,300  c.  y.  r.  and  over  1,600 
snags  and  other  obstr.  removed,  93, 2640. 

1894-95.  About  3,000  0.  y.  r.  and  about  200 
snags  and  other  obstr.  removed,  96,  2510. 

1895-96.  About  3,500  1.  f.  bank  wall  built, 
2,000  c.  y.  r.  and  over  100  snags  and  other  obstr. 
removed,  96, 2326. 

1896-97.  Over  4,000  o.  y.  r.  and  about  200 
snags  and  other  obstr.  removed,  97, 2563. 

1897-98.    About  600  c.  y.  r.  removed,  98,  2140. 

1899-1900.  153  snags  and  other  obstr.  and 
1,367  c.  y.  r.  removed,  00, 3346. 

1910-11.  Chan,  cleared  and  bank  revetted 
with  riprap  at  Barboursville,  W.  Va.,  11,  2213. 

1911-13.  Eevet.  work  finished;  addl.  protec- 
tion of  1,500  willow  sprouts  planted;  repairs  to 
cribs  damaged  by  h.  w.,  13, 2409. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  76,  747,  748,  750,  762;  79,  1348; 
96, 2618;  99, 2S00;  00,  3344,  3397. 

Large  mineral  and  timber  wealth,  76,  748,  762, 
763 

Discharge,  75,  751;  95,  2519. 

List  of  obstr.,  76,  751;  79, 1348-1361. 

Table  of  distances  and  levels,  75,  753. 

Eises  in  the  sw.  part  of  W.  Va.  and  empties  into 
Ohio  E.,  12  m.  above  mouth  of  Big  Sandy  E.  and 
39  m.  below  mouth  of  Great  Ksmawha  E.,  93, 
2639. 

Floods  previous  to  1893  carried  away  the  works 
constr.  under  au.  of  Va.,  93, 2639. 

Max.  draft,  m.  1.  w.,  1901,  at  shoalest  part  of 
imp.,  20±  inches,  01,  490. 

Erosion  of  banks,  11,  2213. 

Damage  to  cribs  by  h.  w.  during  winter,  1911-12, 
13, 2409. 

PLANS. 

By  Maj.  Merrill,  1876,  slack-water  navigation, 
locks  60'  X  160',  with  10'  lift;  dams  300'  1.,  with  10' 
lift;  est.,  $1,420,500,  75,  748,  749,  761,  762. 

PRIVATE  (STATE)  WORK. 

Imp.  by  State  of  Va.  by  means  of  locks  and  dams 
(destroyed),  76,  747. 

Description  of  work  performed  under  au.  of  State 
of  Va.  before  U.  S.  undertook  imp.,  93,  2639;  94, 
2006;  96, 2608,  2518;  96,  2325;  00,  3399. 


>  Beapp.,  act  1886,  86, 1622. 
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PROJECTS. 

By  Maj.  Merrill,  1878,  removal  of  snags,  r.,  and 
other  obstr.;  est.,  $10,000,  76,  749;  78,  108;  79, 
1352;  80, 196. 

By  Capt.  Post,  1884,  removal  of  snags,  r.,  and 
obsfr,  mouth  to  Logan  Courthouse,  81  m.;  also 
purchase  and  removal  of  Roger's  and  Peck's  mill- 
dams;  est.,  J10,000,  84, 1753;  89, 1986;  92,  2111. 

Au.  act  June  25,  1910,  continuing  imp.  in  ac- 
cordance with  plan,  H.  Doc.  No.  658,  60th  Cong., 
1st  sess.;  not  more  than  $2,000  of  $5,000  app.  to  he 
expend,  in  revettmg  hanks,  10, 719. 


SCBVBTS. 

By  A.  L.  Cox,  of  B.  below  Logan  Courthouse, 
1874,  75,  73,  750. 

Ex.  for  imp.  by  means  of  looks  and  dams  au. 
act  Aug.  17,  1894;  made,  1894,  by  Maj.  Loclrwood 
(R.  unfev.),  95,  2517. 

Ex.,  mouth  to  a  point  60  m.  above,  au.  act  Mar. 
3,  1899;  made,  1899,  by  Capt.  Hodges  (R.  unlav. 
except  to  snag  removal),  00, 3393. 

Ex.  au.  act  Mar.  2,  1907.  R.,  Lt.  Col.  Warren, 
June  14, 1907'  (imworthy  of  supple,  imp.),  08,  612. 


EE-G2 


KANAWHA  RIVER,  W.  VA. 


Part. 

Title. 

Period. 

Appropria- 

1838-1912 
1886-1912 
1880-1881 
1871-1874 

$4,296,949.46 
1,264,697.68 

b 

Kanawha  R.,  operating  and  care  of  locks  and  dams 

c 

Kanawha  R.,  ice  harbor  at  mouth 

d 

Total 

6,561,647.03 

Part  (a),  EE-63         Kanawha  River,  W.  Va. 


APPROPRIATIONS. 

1873,      2  $25, 000. 00, 

2  25,000.00, 


1874, 

1875, 

1876, 

1878 
1879; 
188U. 
1881 
1882, 
1884, 
1886, 
1888, 

1890, 
1892, 
1893, 
1896, 
1897 
1910i 


300,000  00, 

270,000.00, 

222,000.00, 
150,000.00, 
200,000.00, 
200,000  00, 
200,000.00, 
200,000.00, 
187,600.00, 
350,000.00, 

64,749.45, 
300,000.00, 
225,000  00, 
500,000.00, 
680,700.00, 
273,000.00, 

24,000  00, 


73,  59,  606;  76,  91,  ii,  154; 
77,  297. 

74,  66,  485;  76,  91,  ii,  154; 
77, 297. 

75,  89,  ii,  87;  76,  91,  ii, 
154;  77,297.676. 

76,  91,  ii,  154;  77,  61,  297, 
676. 

78, 68,  469. 
79,80,550. 
80,  683. 
81,911. 
83, 920. 
84, 928. 
86, 1590. 
88i  1750. 
88,  2826. 
90, 2238. 
9^  2045. 
93,  2578. 
95,  2448. 
97, 2568. 
10, 1965. 


Total,  4,296,949.45  (less  $1,086.31  carried  to 
surplus  fund,  and  incl. 
misc.,  $4,299,292.82,  13, 
2362). 

COMMERCE. 

Importance  of  imp.,  73,  608,  835;  75,  ii,  90,  96; 
77, 304;  79, 548;  as  part  of  line  of  water  communi- 
cation bet.  Ohio  E.  and  tide  water,  71,  625,  627, 
629,  644,  646;  74,  ii,  91, 102, 114, 123. 

Requirements  of  coal  trade,  73,  507;  74,  ii,  91, 
95;  75,  ii,  96. 

Distances  from  Ohio  K.,  via  Kanawha  and  Rich- 
mond to  tide  water,  71,  636,  660;  73,  830,  833,  837; 
77,  677,  679. 


Tows,  w.  of,  75,  ii,  96. 

Appalachian  coal  fields,  resources  of,  77, 306i 

Salt  deposits  of  W.  Va.,  resources  of,  77, 320. 

Objections  to  movable  dams  considered,  77, 745. 

Advantages  of  the  several  locks  and  dams,  79, 
648. 

Transportation  companies  of  W.  Va.,  77, 326. 

Increasing  with  R.  imp.,  93,  2578;  94, 1962;  95, 
2448;  96,  2248. 

Description  of,  04, 2689, 92. 

Difficult  to  determine  effect  on  rate^,  05, 485. 

Diagram  of  tonnage  and  value  of  and  app.,  10, 
2164. 

'  The  imp.  of  R.  ha£  been  gradual,  hence  it  is  hard 
to  give  exact  effect  imp.  has  had  on  rates;  no 
doubt,  however,  rates,  where  transportation  by 
R.  is  available,  have  been  affected  favorably,  12, 
918 

1911,  1,393,000±  t.  (coal,  1,347,000±  t.;  timber, 
21,500±  t.),  12, 919. 

CONTRACTS.a 

1873.  J.  Roach,  dams  and  dikes  on  Cabin 
Creek,  Elk,  and  Twomile  Shoals,  73,  607;  comple- 
tion of,  except  Cabin  Creek,  74, 66. 

1875.  D.  M.  &  C.  P.  Dull,  building  Lock  No. 
6  (for  dam  near  Brownstown),  76,  91,  ii,  163,  166; 
77,  61,  296.  Delay  from  improper  mapagement, 
76,  ii,  158.  C.  McCafferty,  builaing  Lock  No.  4 
(for  dam  near  foot  of  Cabin  Creek  Shoals),  76,  91, 
ii,  153, 156;  77, 61,  296.  Delay  from  lack  of  capital, 
76,  ii,  159;  78, 467,  470. 

1876.  Schultz  &  JoUifle,  buildiTng  dam,  abut- 
ment p..  aind  floor  of  navigable  pass  adjoilning 
Look  No.  6,  76,  91,  ii,  153,  167;  77,  296.  Work 
abandohed  by  colntractor  Oct.,  1878,  79,  549,  564. 

1877.  Freeman,  Richards  &  Frazer,  building 
dam,  abutment  p.,  and  floor  of  navigable  pass 
adjoining  Lock  No.  4,  77,  61,  296,  298.  Contract 
annulled  Jan.  31, 1878,  78, 467,  470.    W.  M.  Areher, 


1  H.  D.  668,  60th,  1st. 
» Temporary  imp. 
8  Proposals: 

1873.    For  temporary  imp.,  by  dams  and  dikes,  on  Cabin  Creek,  Elk,  and  Twomile  Shoals,  73, 606. 

1876.    Permanent  imp.,  for  building  Looks  Nos.  4  and  5,  76,  ii,  166. 

1876.  For  building  dum,  etc.,  to  Lock  No.  5,  76,  ii,  157.    For  culvert  pipes  and  look  gates  rejected, 

77,  297.    For  ironwork  for  movable  Dam  No.  5,  77,  299. 

1877.  For  building  dam  adjoining  Lock  No.  4,  77, 298. 

1878.  For  ironwork  at  Dam  No.  4  and  iron  gates  for  Lock  No.  5,  78, 469. 


r See  pp.  14-22  tor"! 
Lexplanatlons,  etc.J 


EIVEE  AND  HAEBOR  WOEKS. 


987 


ironwork  lor  navigable  pass  and  weir  on  dam 
adjoining  Look  No.  S,  77,  61,  296,  299.  Work  con- 
tracted at  prices  less  than  est.  cost,  76,  ii,  16S;  77, 
297. 

1878.  Bamsey  &  Latrobe,  ironwork  in  pass 
and  weir  att  Dam  No.  4,  78,  467,  469,  471.  Edge 
Moor  Iron  Co.,  iron  gat^  for  Lock  No.  6,  78,  468, 
469,  472. 

1880.  W.  D.  Lewis,  timber,  80,  683.  H.  L. 
Fearing,  proof  chain,  7.94$  lb.,  80,  684.  Harris  & 
Black,  materials  and  labor  for  Lock  No.  6,  81, 916. 

1881.  J.  E.  Thayer,  tugboat  hull,  81,  916.  J. 
GilUland,  constr.  of  houses  and  Locks  3  and  S,  82, 
924.  J.  Morgan,  constr.  of  house  at  Lock  No.  4, 
83, 924. 

1883.  J.  E.  Thayer,  sideKjumping  scow,  83, 
925. 

1883.  E.  Hefright,  part  constr.  of  Look  No.  2, 
83,  708.  D.  Eagan,  lock-house  constr.,  83,  709. 
D.  Eagan,  lock-house  constr.,  84, 930. 

1884.  Harold,  McDonald  &  Co.,  foundation, 
p.,  and  abutment  constr.,  86, 1848.  O.  A.  &  W.  T. 
Tliayer,  iron,  85, 1848. 

1885.  C.  H.  Strong  &  Son,  lock  constr.,  86, 
1849.  Snead  &  Co.  Iron  Works,  iron,  86,  1850. 
Martz,  Kulp,  Mc Williams  &  Co.,  gate  and  wickets, 
86, 1592. 

1886.  Ainslie,  Cochran  &  Co.,  lock  gates,  86, 
1692.  West  Lebanon  Eolling  Mill  Co.,  chain,  86, 
1593.  T.  W.  Farley,  telephone  poles,  76t,  87, 1914. 
H.  Crawfcrd,  look-house  constr.,  87, 1914.  Layten 
&  E.  C.  Williams,  crane-boat  constr.,  87,  1915. 
J.  E.  Thayer,  fuel-boat  constr.,  87, 1915. 

1887.  Ainslie,  Cochran  &  Co.,  ironwork,  14,184, 
88, 1750.    W.  D.  Lewis,  timber,  S26  M  f.,  88, 1751. 

1888.  D.  Egan,  completing  lock  house  No.  2, 
1516,  88,  1751.  D.  Egan,  lock  house  and  out- 
buildings, $2,606,  89,  1942.  L.  Williams,  guard 
cribs  at  Lock  No.  2,  $4,328,  89,  1943.  Catkin, 
Stickney  &  Cram,  Lock  No.  7,  $136,095,  89, 1944. 

1889.  L.  Williams,  dump  boat,  $1,405.50,  89, 
1944.  C.  I.  McDonald,  Look  No.  8,  $123,935,  90, 
2239.  Queen  City  Bridge  &  Steam  Forging  Co., 
lock  ironwork,  $3,751,  90, 2239. 

1890.  Mumford  &  Reynolds,  Dam  No.  7, 
$113,515,  91,  2415. 

1891.  Russell  Wheel  &  Foundry  Co.,  iron- 
work for  anchorage  and  fixed  parts  of  movable 
Dams  Nos.  7  and  8,  $11,750.60,  91, 2416. 

1893.  F.  J.  Myers  Mfg.  Co.,  ironwork,  $29,- 
025.85,  93,  2045.  H.  T.-Morrison  &  Co.,  ironwork 
for  lock  gates  Nos.  7  and  8,  $7,363.60,  93, 2579. 

1893.  Zimmerman,  Truax  &  Sheridan,  Lock 
and  Dam  No.  9,  $283,344,  93, 2580;  Lock  and  Dam 
No.  10,  $232,441,  93,  2584.  L.  Williams,  dump 
boat,  $1,690,  '93,  2583.  J.  M.  Mays,  2  lock  houses 
and  outbuildings,  $5,672.50,  93,  2683.  West  End 
Rolling  Mill  Co.,  chains  for  Dams  Nos.  7  and  8, 
$1,558.95,  93,  2583.  T.  Mimford,  Lock  and  Dam 
No.  11,  $526,895,  93,  2585.  M.  V.  Smith,  lock 
house  No.  11,  $1,624,  94, 1952. 

1894.  D.  Egan,  S  hoiises  for  lock  hands  at 
Locks  Nos.  7  and  8,  $3,655.75,  95, 2449. 

1895.  Youngstown  Bridge  Co.,  Ironwork  for 
Dams  Nos.  9, 10,  and  11,  $20,371.40, 96, 2250.  G.  M. 
Donaldson,  timber  for  gates  and  wickets  of  Locks 
and  Dams  Nos.  9, 10,  and  11,  $6,312.88,  96, 2250. 

1896.  Fort  Pitt  Bridge  Works,  ironwork  for 
gates  of  Locks  Nos.  9, 10,  and  11,  $9,250.42,  97, 2570. 

1897.  H.  B.  Newhall,  chains  and  clevises  lor 
movable  dams,  $1,300.69,  98, 2121. 

1898.  H.  Dilcher,  6  lock  houses,  Locks  Nos.  9 
and  10,  $4,169.64,  98,  2120.  Calderwood  &  Hanna, 
3  service  boats,  $1,230,  98, 2121. 

1899.  W.  H.  Hanna,  crane  boat.  $1,250;  W.  L. 
Alderson  and  T.  S.  Neil,  lock  house  at  Lock  No.  11, 
$817  50'  Neil  &  Hamm,  lock  houses  and  outbuild- 
ings at  Looks  Nos.  2,  3,  4,  5,  and  6.  $6,601.70,  99, 
2480,2481. 

1910.  Clifton  Bros.,  buildmg  guide  walls  at 
Looks  Nos.  4  to  11;  prices  given,  10,  1966.  J.  M. 
Hammitt,  constr.  quarter  boat,  $1,700,  and  hull 
for  snag  boat,  $3,400;  Pfafl  &  Smith  Co.,  constr. 
ice  piers  near  Pt.  Pleasant,  W.  Va.,  $22,636  (prices 
given),  11, 2164. 


1911.  Thos.  Carlins  Sons  Co.,  derrick  irons, 
$827;  Lidgerwood  Mfg.  Co.,  engines  for  snag  boat 
$2,040, 11, 2165. 

1913.  Kanawha  Dock  Co.,  fum.  deck  flat, 
$1,050  for  lot,  13, 2362. 

DOCUMENTS.    (Not  printed  in  reports.)    S. 
Doc.  25,  42d  Gong.,  3d  sess.,  73, 608. 

ENGINEEBS. 
Cbtet  ol  Engineers.   B.,  73,  74;  73,  59;  74, 

66;  76, 89;  76,  91;  77,  61;  78,  67;  79,  79;  80, 108, 
684;  81,  145;  83,  142,  930;  83,  146;  84,  149;  86, 
285;  86,  279;  87,  249;  88,  222,  223;  89,  258,  260; 
90,232,233;  91,299,300;  93,286,287;  93,324;  94, 
297;  95,  332;  96,  289;  97,  381;  98,  363;  99,  427; 
00,  490;  01,  487;  03,  413;  03,  444;  04,  475,  476; 
06,  485;  06,  535;  07,  562;  08,  601;  09,  635;  10, 
709;  11,  763;  13, 918. 

Boards: 

1875.  On  the  pro],  submitted  by  M^.  W.  P. 
Craighill  for  imp.  from  mouth  to  Great  Falls.  B. 
recom.  slack-water  imp.  by  means  of  9  movable 
dams  (with  locks)  from  mouth  to  Paint  Creek 
Shoals  and  3  permanent  dams  at  and  above  Faint 
Creek  Shoals  (unless  it  be  deemed  advisable  to 
make  the  whole  or  a  part  of  the  latter  movable). 
Dimensions  of  locks  from  285'  to  300'  1.,  from  48'  to 
50'  w.  In  the  movable  dams  the  Chanoine  wicket 
to  be  used  at  first,  with  navigable  pass  300'  w. 
App.  of  1875  ($300,000)  to  be  applied  to  the  constr. 
of^2  locks  (dams  to  be  movable  and  constr.  with 
future  app.),  1  at  or  near  Brownstown,  the  other 
bet.  that  point  and  Paint  Creek  Shoals,  76,  89.  ii, 
95;  76,  ii,  164;  77,  676;  79,  551.  (Lt.  Col.  H.  G. 
Wright  and  Majs.  W.  P.  Craighill  and  O.  M.  Poe, 

76,  89,  ii,  95.) 

Convened  at  Detroit,  Mich.,  June  21,  1882,  by 
S.  O.  No.  24,  to  B.  upon  work  of  imp.  completed, 
in  progress,  and  proposed,  83,  926.  (Lt.  Col. 
Comstock,  Majs.  Weitzel  and  Merrill,  and  Capt. 
Turtle.i_ 

BEEH..  1903,  review  reports  of  Capt.  Craighill 
and  Maj.  Zinn*  (see  Surveys),  04, 2591. 

In  charge: 

Maj.  W.IS.  MerriU,  1873-74;  73,  58.  B.,  73,  505; 
74, 483. 

Maj.  W.  P.  CraighUl,  1874-95;  74,  66,  483;  76, 
89,  ii,  87,  633.  E.,  73,  835;  75,  ii,  87,  90,  631;  76, 
ii,  163;  77,  296;  78,  467;  79,  645;  (Col.)  80,  681, 
685;  81,  911;  83,  919;  83,  706;  84,  928;  85,  1845; 
86,  1589;  87,  1911;  88,  1749,  1756;  90,  2237,  2246; 
91,  2413,  2425;  93,  2041,  2062;  93,  2577;  94,  1951; 
95, 2447  (Brig.  Gen.). 

Capt.  T.  Turtle,  1889.    E.,  89, 1941, 1954. 

Lt.  Col.  P.  C.  Hains,  1895-96.  B.,  96,  2447;  96, 
2247. 

Mai.  J.  F.  Gregory,  1897.    B.,  97, 2566. 

Maj.  W.  H.  B&by,  1898-99.    E.,  98, 2118. 

Capt.  H.  F.  Hodges,  1899-1901.  B.,  99,  2479; 
00, 3322. 

Mai.  E.  H.  Ruffner,  1901-02.    B.,  01, 2726. 

Capt.  W.  E.  Craighill,  1902-03.  B,,  03,  1927; 
04,2588. 

Maj.  G.  A.  Zinn,  1903-07.  E.,  03,  1721;  04, 
2575,  2594;  06, 1882;  06, 1625. 

Capt.  P.  C.  Boggs,  1907-08.    E.,  07, 1749. 

Capt.  F.  W.  Altstaetter,  1908-.  E.,  08,  1818; 
09, 1801;  10, 1964;  (Maj.)  11,  2164;  13, 2361. 

Assistants: 

E.  Lorraine.    B.,  73,  835. 

A.  M.  Scott,  74,  483;  75,  ii,  87,  634;  76,  ii,  154; 

77,  296;  78,  468.  E.,  73,  507;  76,  ii,  88;  76,  ii, 
157;  77,  303,  684,  709. 

H.  Bacon,  75,  ii,  87. 

W.  R.  Button,  77,  296,  675;  78,  468.  E.  76, 
ii,  163;  77, 727,  749. 

Lt.  T.  Turtle,  77, 675.  B.,  77,  299,  709;  78,  469; 
79, 548,  550;  80, 686. 

Capt.  E.  H.  Ruflner.    B.,  81,  911;  83, 920. 

A.  M.  Scott.  B.,  83,  710;  84,  930;  85,  1850, 
1855;  86,  1594;  87,  1915;  88,  1751;  89,  1945,  1952; 


1 H.  D.  306,  58th,  2d. 
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90,  2240;  91,  2417;  93,  2045;  93,  2586;  94,  1953; 
96,  2450;  96,  2250;  97,  2570;  98,  2121;  99,  2483; 
00,3324. 

Thos.  E.  Jeffries.    B.,  04,  2592. 

1st  Lt.  Max  C.  Tyler,  10, 701. 

1st  Lt.  L.  M.  Adams,  10, 701. 

ESTIMATES.    (See  Plans  and  Projects.) 

J.  A.  Byers,  1868,  mouth  to  Great  Falls,  masomy, 
dams,  and  locks,  $1,867,072;  or  timber  crib  dams 
and  masonry  locks,  $1,494,544;  or  timber  crib  dams 
and  looks,  $1,336,280,  77,  803,  806;  or  side  canal, 
with  locks,  from  mouth  to  Brownstown;  thence 
slack-water  navigation,  by  masonry  locks  and 
dams,  $2,048,580,  77,  803;  or  by  masonry  locks  and 
dams  at  Lykens,  Paint.  Creek,  and  Cabin  Creek 
Shoals,  with  sluice  dams  at  other  points,  $743,820, 
77, 803. 

W.  R.  Hutton,  1871,  mouth  to  and  above  Lykens 
Shoals  (85  m.),  sluice  dams,  openings  7'  x  100' 
aiding  1.  w.  by  discharge  from  meadow  reservoir; 
est,  $973,900,  71,  627,  642,  650. 

E.  Lorraine,  1872,  mouth  to  Paint  Creek  Shoals, 
.-w.  sluice  dams;  thence  to  Great  Palls  by  locks 
and  dams;  est.,  $1,979,172,  73,  836,  841;  74,  ii,  101; 
or  by  locks  and  dams  throughout,  $2,918,453,  76, 
ii,  637. 

A.  M.  Scott,  1873,  est.  cost  of  look  and  dam  at 
Paint  Creek  Shoals,  look  50',  x  265'  st.  look  with 
timber  dam,  $224,000;  st.  look  with  St.  dam,  $261,- 
000,  73,  508.  B.,  Maj.  Craighill,  as  too  low,  73, 
509. 

A.  M.  Scott,  revising  est.  of  Lorraine,  1872,  mouth 
to  foot  of  Paint  Creek  Shoals,  sluice  dams,  aided  by 
reservoir  discharge;  thence  to  Great  Falls  by  4  st. 
locks  and  dams,  $2,360,000,  77, 746;  or  by  locks  and 
dams  throughout,  $3,077,113,  75,  ii,  91,  93,  638;  77, 
747;  or  by  7  movable  dams,  with  locks,  mouth  to 
Brownstown;  thence  to  Great  Falls  by  5  per- 
manent dams  with  locks,  $3,894,183,  77, 748. 

Maj.  W.  P.  Craighill,  1875,  mouth  to  foot  of  Great 
Falls,  12  permanent  dams  with  looks,  $3,077,113; 
or  by  9  permanent  dams  with  locks,  $2,739,440;  or 
9  movable  dams  and  3  permanent  dams,  $4,071,216, 
75,  ii,  91,  93,  94,  638.  For  permanent  dam,  lock 
14'  lift,  at  or  near  Brownstown,  $237,000,  75,  ii,  92, 
94;  or  movable  dam,  look  8'  lift,  $286,000,  76,  ii, 
92,  94. 

Revised  est.  of  proj.  approved  by  BE.,  1875,  for 
9  movable  and  3  permanent  dams,  with  locks, 
$4,152,500,  76,  91,  ii,  154,  165;  77,  297,  676,  747,  751; 
78,  469.  Est.  prices  in  excess  of  contracts,  76,  ii, 
165*  77  297  751. 

Est.  reduced  $600,000, 1879,  by  reduction  of  locks 
and  dams  near  Charleston  and  omission  of  Lock 
No.  1.  Amount  required  to  complete  existing 
proj.,  $2,610,000,  79,  80,  550. 

LEGAL  PROCEEDINGS. 

Additional  purchases  of  land  at  Locks  Nos.  4  and 
6,  94, 1961. 

The  sum  of  $2,214  awarded  in  the  Court  of  Claims 
to  M.  Alfred  Pasqueau,  lor  use  of  his  patented 
hurter  in  certain  dams,  00,  3323. 

Suits  were  filed  by  contractors,  for  Locks  7,  9, 
and  10,  for  certain  sums  due  tor  estra  work  on 
contracts,  00, 3323. 

LEGISLATION. 

Suggested,  concerning  Great  Kanawha,  77,  678. 

Act  oJ  legislature  (1869)  defining  and  enlarging 
powers  of  Kanawha  Board,  77, 808. 

Act  of  Congress  (1872)  providing  tor  transfer  to 
US.  of  certain  rights,  franchises,  etc.,  by  W.  Va., 
77, 813. 

Act  of  legislature  (1875)  giving  consent  to,  77, 
814. 

Act  ot  Congress  (1875)  providing  tor  condemna- 
tion of  land  for  public  use,  77,  815. 

Act  proposed  by  Col.  Craighill  to  provide  for  the 
operation,  mainten.,  and  repairs  oi  the  locks  and 
dams,  80, 685.    Rqected  by  Congress,  81, 147. 

ProposEd  of  W.  Va.  to  abandon  jurisdiction  of 
R.  to  U.  S.  refused  by  Sec.  ot  War,  83, 919. 


OPERATIONS.  (See  Great  Kanawha  River, 
Operating  and  Care.) 

Previous  to  1873  carried  on  by  Kanawha  Board 
and  Kanawha  R;  Imp.  Co.,  and  consisted  in  dr. 
narrow  chutes  through  shoals,  aided  by  constr.  of 
short  wing  dams,  73,  805,  607,  839;  77,  807.  In- 
sufficiency of  work  done,  73, 507,  839. 

1873-74.  Temporary  imp.  by  constr.  of  wing 
dams  at  Elk  and  Twomile  Shoals,  by  contract, 
w.  chute  at  Elk  Shoals,  and  removing  obstr.  in 
lower  R.,  by  hired  labor,  73,  607;  74, 66,  483. 

.  1874-75.  Temporary  imp.  by  constr.  ot  wing 
dams  at  Bousemans  Isld.,  Elk,  Twomile,  Johnson, 
and  Knob  Shoals  by  hired  labor;  removal  ot  obstr. 
by  U.  S.  crane  boat;  dr.  on  bars  by  State  dr.,  76, 
89.  ii,  87, 88. 

1876-76.  Temporary  iinp.  bywork  on  Charles- 
ton, Elk,  Twomile,  and  Bed-House  Shoals  by 
hired  labor;  removal  of  obstr.  by  U.  S.  crane  boat; 
dr.  on  bars  by  State  dr.,  76,  i,  91;  76,  ii,  164,  162; 
77, 303.  Permanent  imp.,  constr.  of  Dams  (mova- 
ble) Nos.  4  and  5,  also  Lock  No.  4,  by  contract,  76, 
91,  Ii,  154,  168, 162;  77,  303. 

1876-77.  Temporary  imp.  by  work  at  Red- 
House  Shoals,  77,  61,  296,  299,  300.  Permanent 
imp.,  progress  on  Locks  and  Dams  (movable)  Nos. 
4  and  5  by  contract,  77,  61,  296,  299,  303. 

1877-78.  Temporary  imp.  by  removal  ot 
bowlders  from  shallows  ot  lower  R.  by  hired  labor 
and  use  of  crane  boat,  78,  472.  Permanent  imp., 
commencement  ot  work  by  hired  labor  on  Lock 
and  Dam  No.  3,  78,  67,  467.  470.  Progress  at 
Locks  Nos.  4  and  5  by  contract,  78,  67,  467,  470, 
471.  Failure  of  contractor  at  Dam  No.  4  and 
prosecution  of  work  by  hired  labor,  78, 67,  467. 

1878-79.  Temporary  imp.  by  repair  of  Two- 
mile  Dam,  79,  564.  Permanent  mip.;  progress  on 
Lock  and  Dam  No.  3  delayed  by  labor  strikes,79, 
79,  549,  552.  Completion  of  Lock  No.  4;  progress 
on  Dam  No.  4,  79,  79,  549,  662.  Completion  ot 
Lock  No.  6;  abandonment  of  Dam  No.  5'by  con- 
tractor and  progress  by  hired  labor,  79, 79,  649,  551, 
553.    History  of  previous  operations,  79, 550. 

1879-80.  Lock  and  Dam  No.  3:  St.  prepared; 
cofferdam  placed;  excavation  and  masonry  com- 
menced for  lock;  12,839  c.  y.  masonry  built.  Lock 
and  Dam  No.  4:  Lock  ready  for  gates;  120  1.  t.  of 
retaining  "rib  built;  pass,  p.,  and  R.  walls  com- 
pleted; cofferdam  nearly  finished.  Dr.  Look  and 
Dam  No.  5;  dr.  of  lock  approaches;  bulkheads 
built  across  ends  of  lock;  masonry  work  com- 
pleted, 80,  686,  687,  688. 

1880-81.  Lock  and  Dam  No.  3:  Masonry 
work  on  R.  wall  completed;  2,200  y.' paving  on 
land  and  land  wall  laid;  cribs  at  toot  ot^lock  com- 
pleted. Look  and  Dam  No.  4  completed  and  in 
working  order.  Lock  and  Dam  No.  5  completed 
and  in  working  order,  81,  911,  912,  913. 

1881-83.  Lock  and  Dam  No.  3:  Land  wall 
bolted  to  foundation  r.;  280 1.  f .  ot  foundation  crib- 
work  for  dam  constr.;  560 1.  f.  of  foundatioji  trench 
dr.;  10,000  e.  y.  st.  placed  in  dam.  Looks  and 
Dams  4  and  5  in  operation.  Lock  and  Dam  No. 
6:  3,441  c.  y.  masonry  placed,  82, 920,  921,  922, 923. 

1883-83.  Lock  No.  2  (for  stationary  dam): 
Work  commenced  under  contract.  Locks  3,  4, 
and  5  in  operation,  and  Look  6  nearly  finished; 
dr.,  83,  710,  711,  712, 7ia 

1883-84.  lock  No.  2:  17,500  c.  y.  dr.;  coffer- 
dam built;  masonry  bed  rock  prepared  and  lock 
house  built.  Look  No.  6  completed  !>nd  dam  for 
same  commenced,  84,  930,  931,  933. 

1884-85.  Lock  No.  2:  Constr.  advanced  by 
9,922  c.  y.  masonry  placed  and  9,180  c.  y.  excava- 
tion. Dam  No.  6:  Masonry  work' and  second  sec- 
tion of  cofferdam  completed,  86, 1860, 1851, 1863. 

1885-86.  Xock  No.  2  and  Dam  No.  6  nearly 
completed;  dr.,  86, 1595, 1597. 

1886-87.  Lock  and  Dam  No.  6  completed  and 
put  in  operation,  87, 1912. 

1887-88.  Lock  and  Dam  No.  2  completed  and 
put  in  operation;  banks  riprapped  at  Lock  No.  3; 
repairs  to  lock;  2  sunken  barges  in  the  Charleston 
Pool  and  1  near  Lock  No.  3  removed;  repairs  to 
plaUt,  88, 1751, 1755. 

Operation  and  care  of  locks  and  dams,  88, 1756. 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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1888-89.  2,180  c.  y.  riprap  used  in  repair  ol 
banks  at  Look  and  Dam  No.  2;  cribs  built  at  bead 
of  Lock  No.  2,  and  lock  bouse  completed;  minor 
repairs  to  movable  dams;  look  bouse  built,  and 
constr.  ol  Lock  No.  7  be|an;  dr.  at  Look  No.  2, 
Harveys  Sboal,  Witcbers  Creek  Shoal,  Scary  Shoal, 
89, 194S,  1949. 

Operation  and  care  of  locks  and  dams,  89, 1954. 

1889-90.  Cofferdams,  excavation,  and  foimda- 
tion  for  Look  No.  7  completed,  and  main  walls 
begun;  constr.  of  Lock  No.  8  begun;  look  house 
built;  2,813  c.  y.  riprap  placed  in  repair  of  Lock 
No.  2;  new  lower  gates  placed  in  Lock  No.  3,  and 
repairs  to  Locks  4,  6,  and  6  of  the  movable  dams; 
dr.  and  snag  removal,  90, 2240-2245. 

Operation  and  care  of  locks  and  dams,  90, 2246. 

1890-91.  Excavation  for  foundations;  528  0.  y» 
concrete  and  104  c.  y.  masonry  laid;  preparation  o^ 
material  for  dam  at  Lock  and  Dam  No.  7;  4,500 
0.  y.  masonry  laid  in  constr.  of  Lock  and  Dam 
No.  8. 

Operation  and  repair  of  locks  and  dams,  91, 2417- 
2425. 

1891-93.  Looks  Nos.  7  and  8  completed  (ex- 
cept gates),  and  foundations  for  Dams  Nos.  7  and 
8  m  progress;  repairs  to  Locks  Nos.  4  and  5;  dr. 
and  repairs  to  plant,  98, 2045,  2052. 

Operation  and  care  of  locks  and  dams,  93, 2062. 

1893-93.  Constr.  of  masonry  and  foundations 
of  Locks  and  Dams  Nos.  7  and  8;  preparations  for 
work  on  Nos.  9,  10,  and  11;  completed  works 
operated;  some  dr.  done;  plant  repaired  and  addi- 
tions made  thereto;  snags  and  other  obstr.  re- 
moved; and  lock  houses  under  constr.,  93,  2586- 
2593. 

1893-94.  Locks  and  Dams  Nos.  7  and  8  com- 
pleted; constr.  of  Nos.  9  and  10  commenced;  com- 
pleted works  operated;  aboujt  35,000  c.  y.  dr.; 
telephone  line  extended;  mi^ic.  work  done,  94, 
1963-1961. 

1894-95.  Constr.  of  foundations  and  masonry 
of  Looks  and  Dams  Nos.  9,  10,  and  11;  completed 
works  operated  and  cared  for;  27,000  c.  y.  dr.,  and 
snags  and  other  obstr.  removed;  misc.  work  done, 
95,  2450-2457. 

1896-96.  Constr.  of  foundations  and  masonry 
of  Locks  and  Dams  Nos.  9,  10,  and  11  (photo- 
graphs); completed  works  operated;  38,500  c.  y. 
dr.;  snags  and  other  obstr.  removed;  misc.  work 
done,  96, 2250-2259. 

1896-97.  Constr.  of  foundations  and  masonry 
of  Locks  and  Dams  Nos.  9,  10,  and  11  (photo- 
graphs); about  12,000  c.  y.  dr.;  some  obstr.  re- 
moved, 97,  2568-2574. 

1897-98.  Looks  and  Dams  Nos.  9,  10,  and  11 
almost  completed  (photographs);  misc.  work  done; 
52,470  0.  y.  dr.;  some  obstr.  removed,  98, 2119. 

1898-99.  Locks  and  Dams  Nos.  9,  10,  and 
(maps)  11  finished,  completing  the  entire  system 
of  locks  and  dams;  lock  houses,  tool  houses,  and 
shops,  etc.,  built  and  25,600  c.  y.  dr.;  760  c.  y. 
bowlders  and  some  snags  removed  from  B.,  99, 
2483. 

1899-00.  16,760  o.  y.  dr.  and  1,585  c.  y.  bowl- 
ders removed;  new  crane  boat  and  new  houses  for 
lock  tenders  built,  and  minor  repairs  made  to  plant, 
00,  3322. 

1900-01.  29,860  c.  y.  dr.;  285  c.  y.  r.  and  23 
trees  and  snags  removed;  lock  house,  wells,  cis- 
terns, and  boats  built,  01, 2726. 

1901-03.  47,986  e.  y.  dr.;  58  snags  and  trees 
removed;  work  on  lock  houses,  cisterns,  boats, 
etc.,  03, 1928. 

1903-03.  Towboat  completed;  additions  to 
look  houses  built,  14,166  c.  y.  dr.,  03, 1722. 

1903-04.  31,840  c.  y.  dr.;  62  c.  y.  st.  removed; 
sewers  built;  additions  to  lock  houses  built,  grad- 
ing, etc.,  04, 2576. 

1904-05.  Grading,  building  sewers,  walks, 
guide  cribs,  etc.;  16,640  c.  y.  dr.,  06, 1882. 

1906-06.  13,270  c.  y.  dr.,  grading,  building, 
etc.,  06, 1626. 

1906-07.  Building  sewers,  grading,  etc.,  07, 
1749. 


1907-08.  Guide  crib  at  Lock  No.  1  completed; 
operating  machinery  installed,  08, 1819. 

1908-09.  Preparing  plans  lor  new  work,  09, 
1801. 

1909-10.    Preparing  plans,  10, 1964. 

1910-11.  Constr.  guide  walls.  Locks  4-11,  and 
rebuilding  ice  piers  in  process,  11, 2164. 

1911-13.  Constr.  of  pile  and  guide  walls  com- 
pleted; work  on  rebuilding  ice  piers  78%  com- 
Sleted;  snag  and  quarter  boat  completed;  work  on 
eok  flatboat  60%  completed,  13, 2361. 

PHTSICAL  CHABACTEBISTICS. 

Fall  of  E.,  71,  642;  73,  837;  75,  ii,  91,  95;  76,  ii, 
159, 163;  77,  744,  749. 

Discharge  of,  71,  641;  73,  839;  76,  ii,  92;  76,  ii, 
160, 163;  77,  745,  749,  802,  807;  78,  473. 

Comparison  ol  l.-w.  slope  and  discharges  of,  with 
Seine,  76,  ii,  163;  77,  749. 

Floods  on,  76,  ii,  163;  77,  749,  802;  78,  473. 

Width  and  character  of  bed,  73,  839;  75,  ii,  91; 

76,  ii,  163. 

Regimen,  as  aflected  by  floods  in  New  K.,  77, 
296,  303. 

Character  of  r.  at  lock  foundations,  77, 300. 

Geology  of  coal  basins  on,  77, 306. 

Salt  deposits  ol  W.  Va.,  77, 320. 

Kanawha  E.  begins  at  junction  of  Gauley  and 
New  Es.,  73,  837,  844;  74,  ii,  9^  94i  m.  1.  from 
Kanawha  Falls  to  Pt.  Pleasant,  W.  Va.,  where  it 
empties  into  Ohio  E.,  13, 918. 

Compressive  strength,  specific  gravity,  and  ratio 
of  absorption  of  Great  Kanawha  sandstones,  89, 
1951. 

Quicksand  hindering  work  on  Dam  No.  11,  98, 
2119. 

Description  of,  04, 2588,  2592,  2594. 

Condition  of  worte,  d.  ol  w.,  etc.,  05,  485;  11, 
764. 

PLANS.    (See  Estimates  and  Projects.) 

1817-19.  For  a  connection  bet.  the  Ohio  and 
James  Es.  via  Kanawha,  71,  625,  636. 

By  Capt.  McNeil,  U.  S.  T.  E.,  1826-28,  lor  a 
connection  bet.  the  Ohio  and  James  Es.,  via 
Kanawha,  71, 625,  636;  77, 677,  762. 

By  James  Eiver  &  Kanawha  Canal  Co.,  1832, 
for  connection  bet.  the  Ohio  and  James  Es.,  via 
Kanawha  E.,  71, 626,  660. 

By  E.  H.  Gill,  1838-41,  imp.  Kanawha  with 
system  of  locks  from  pool  to  pool,  71, 636,  640;  77, 
803. 

By  Mr.  Fish  1855,  system  of  dams  at  pools  pro- 
vided with  sluices— dams  at  intervals  of  about 
i  m.— grading  the  B.  to  a  nearly  uniform  slope, 
71,  637,  642;  73,  839;  77,  745. 

By  C.  Ellet,  1860,  system  of  sluice  dams,  aiding 
l.-w.  d.  by  reservoir  discharge,  71,  637;  73,  839; 

77,  745. 

By  J.  A.  Byers,  1868,  mouth  to  Loup  Creek 
Shoals,  5  m.  below  Great  Falls,  to  5'  d.  1.  w.,  by 
12  locks  and  dams,  slack-water  locks  40'  x  200'; 
or  combination  of  locks  and  dams,  slack  water, 
with  side  canals  to  pass  most  difficult  points,  with 
locks  at  foot  of  shoals  and  dams  at  head;  or  by 
locks  and  dams  at  Paint  Creek,  Lykens,  and  Cabin 
Creek  Shoals,  together  with  l.-w.  dams  provided 
with  sluice  opening  110'  w.;  grading  the  E.  slope 
not  exceeding  3'  fall  per  m.,  77, 803,  806. 

By  E.  Lorraine,  1872,  mouth  to  Great  Falls, 
slack-water  navigation,  12  locks  and  dams,  looks 
7'  X  40'  X  240',  73,  840;  76,  ii,  91,  93,  638;  77,  746; 
79, 550.  Objections  to  sluice  syste-n  of  navigation, 
73,507,509,839;  77,748. 

By  A.  M.  Scott,  1875,  revising  plan  of  E.  Lorraine 
(1872),  looks  increased  to  7'  x  40'  x  280',  76,  ii,  91, 
93,  638;  77,  746;  or  7  movable  dams,  with  locks, 
mouth  to  Brownstown;  thence  by  5  permanent 
dams,  with  locks,  to  foot  of  Great  Falls;  movable 
dams,  with  navigable  pass  250'  w.;  all  locks  7'  x 
50'  X  280',  77,  747. 

PRIVATE     (STATE     AND     COBPOBATE) 
WOBK. 

In  1832  tho  James  &  Kanawha  Biver  Canal  Co. 
was  formed,  71,  625,  635,  at  which  time  the  Ka- 
nawha B.  was  a  part  of  their  property. 
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In  1858  tlie  Kanawha  Board  was  created  for  the 
imp.  of  Kanawha  E.  from  mouth  to  Loup  Creek 
Shoals,  subject  to  instructions  of  the  James  & 
Kanawha  River  Canal  Co. 

In  1869  W.  Va.  annulled  aU  rights  of  the  canal 
company  to  Kanawha  E.  and  placed  it  entirely 
under  control  of  Kanawha  Board. 

In  1875  W.  Va.  transferred  to  the  U.  S.  all  rights, 
etc.,  on  Kanawha  E.  and  its  tributaries  to  mouth 
of  Howard  and  Anthony  Creeps  (see  Legislation), 
77, 807,  813. 

Work  done  by  Kanawha  Board,  73,  839;  75,  ii, 
89;  77,303. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  W.  E.  Button,  1871,  mouth  to  Lykens  Shoals, 
85  m.  (as  a  part  of  third  division  "Central  route" 
of  transportation  routes  to  seaboard)  to  a  l.-w.  d. 
of  7'  by  sluice  dams;  grading  the  E.,  with  openings 
100'  X  7';  aiding  l.-w.  discharge  by  reservoir  on 
Meadow  Creek,  71,  627,  642;  est.,  1978,900,  71,  627, 
642,  650. 

By  E.  Lorraine,  1872,  mouth  to  Great  Falls,  to 
7'  d.  at  1.  w.j  as  follows:  Mouth  to  foot  of  Paint 
Creek  Shoals  by  timber  crib,  l.-w.  dams,  provided 
with  sluice  openings  6i'  x  120',  and  arranged  to 
grade  surface  of  E.  to  slope  of  2'  per  m.;  l.-w.  dis- 
charge of  B.  to  be  increased  by  reservoirs;  foot  of 
Paint  Creek  Shoals  to  Great  Falls  by  slack-water 
navigation,  with  4  locks  and  dams,  looks  40'  x  240', 
73,  836,  840:  7S,  ii,  91,  93,  638;  77,  746;  79,  550. 
Adoption  of,  recom.  by  Maj.  Craighill,  73,  836; 
est.,  11,979,172,  73,  836,  841;  74,  ii,  101.  Revised 
by  A.  M.  Scott,  1875,  increasing  dimensions  of 
locks  to  280'  X  50',  77,  745;  est.,  $2,350,000,  77,  746. 

By  Maj.  Merrill,  1873,  proposes  lock  and  dam  at 
foot  of  Paint  Creek  Shoals,  lock  13'  x  50'  x  225  lift'; 
indorsed  the  proj.  for  imp.  above  Faint  Creek 
Shoals  with  locks  and  dams,  73, 508. 

By  Maj.  Merrill,  1874,  temporary  imp.  below 
Paint  Creek  Shoals  with  riprap  dams;  removing 
obstr.,  in  coimection  with  dr.  by  the  Kanawha 
Board;  work  to  be  done  by  hired  labor  largely, 
73,59,506. 

By  Mai.  Craighill,  1875,  mouth  to  Great  Falls, 
94.2  m.,  l.-w.  d.  of  7':  1st,  with  locks  with  per- 
manent dams;  2d,  with  locks  with  movable  dams; 
3d,  by  a  combination  of  the  two.  By  the  first  plan 
9  or  12  locks  and  dams  would  be  required,  with  an 
aggregate  lift  of  108';  locks  from  285'  to  300'  1.  and 
from  48'  to  60'  w.;  est.,  $2,739,440  to  $3,077,113.  If 
movable  dams  be  used,  the  lift  should  be  limited 
to  8'.  By  the  third,  or  a  combination  of  per- 
manent and  movable  dams,  the  arrangement 
would  be:  9  movable  dams  bet.  mouth  and  Paint 
Creek  Shoals  and  3  permanent  dams.  bet.  Paint 
Creek  and  foot  of  falls;  est.,  $4,071,216.  Movable 
dams  provided  with  a  navigable  pass  of  from  250' 
to  300'  and  closed  with  the  Chanoine  wicket;  the 
first  dam  built  to  be  movable  and  located  at  or 
near  Brownstown,  75,  89,  ii,  90,  95. 

BE.  (1875)  recom.  adoption  of  movable  dams 
from  mouth  to  Paint  Creek  and  permanent  dams 
above  that  point,  unless  best  to  make  whole  or 

Sart    movable;  est.,    $4,152,500.    Further    recom. 
imensions,  suggested  by  Maj.  Craighill.  together 
with  the  adoption  of  Chanoine  wicket  (see  Board 


of  Engineers),  75,  89,  ii,  90,  95;  76,  ii,  158, 163, 164; 
77, 303,  676. 

Objections  to  movable  dams  considered,  77,  745. 

Dimensions  of  locks  and  dams  in  progress,  79, 
547. 

Omission  of  Lock  and  Dam  No.  1,  79, 550. 

Eecom.  of  BE.  of  1882,  88,  928,  929. 

In  1886  Locks  and  Dams  Nos.  3,  4,  and  5  were 
completed,  and  Lock  and  Dam  No.  6,  with  No.  2 
nearly  completed,  86,  280. 

Amount  app.  for  permanent  imp.,  $1,929,500; 
amount  required  to  complete  proj.,  $1,670,000,  86, 
281. 

In  1889  the  amount  est.  for  completion  was  re- 
duced to  $970,000,  89, 1942. 

In  1892  Col.  Craighill  est.  the  cost  of  completing 
the  slack-water  imp.  on  the  Great  Kanawha,  by 
completion  of  Locks  and  Dams  Nos.  7  and  8,  constr. 
of  3  addl.  locks  and  dams,  constr.  of  lock  houses, 
and  dr.,  at  $1,305,700,  98,  2043,  2056. 

Constr.  of  works  under  continuous  contract 
sanctioned  by  act  of  1892,  93, 2588. 

Description  of  proposed  locks  and  dams,  93, 2588. 

In  1896  Lt.  Col.  Hains  est.  that,  largely  because 
of  the  8-hour  law,  $273,000  addl.  would  be  required 
for  the  completion  of  Locks  and  Dams  Nos.  9,  10, 
and  11,  97, 2568,  2669. 

Description  of  projs.,  general  work,  and  condition 
of  E.,  00,  490. 

New  proj.  au.  provides  for  grading  land,  constr. 
sewers,  buildings,  shops,  purchasing  addl.  land, 
etc.,  04, 2575. 

By  Capt.  Altstaetter,  1909,  expend,  of  balance 
of  app.,  provides  for  constr.  guide  walls,  building 
boats,  etc.,  09, 1801. 

Act  June  25,  1910,  au.  restoration  of  ice  piers  at 
Pt.  Pleasant,  W.  Va.;  est.,  $24,000, 10, 710. 

SECRETAKT  OF  WAR. 

R.,  80, 648. 
SURVEYS. 

By  C.  Ellet,  1838,  71,  625,  636;  77, 743,  749. 

By  J.  A.  Byere,  1856,  76,  ii,  163;  77, 743,  749. 

By  A.  M.  Scott,  1873,  74, 485;  76,  ii,  163. 

By  A.  M.  Scott,  1874,  76,  ii,  634. 

By  A.  M.  Scott,  1875-76,  to  determine  exact  loca- 
tion of  locks  and  dams  recom.  by  BE.,  1874,  76, 
11, 154,  157,  163;  77,  296,  303,  676. 

To  determine  ejects  of  freshets  in  New  R.  on 
regimen  of  Kanawha,  77,  61,  296,  303.  Profile  of 
E.  from  mouth  to  Great  Falls,  76, 11, 164. 

To  determine  location  of  lock  and  dam  sites,  78, 
473. 

Completion  below  Charleston,  79, 554. 

For  location  of  Dams  Nos.  6  and  7,  80, 689. 

For  location  of  Lock  and  Dam  No.  2,  81, 915. 

Pre.  ex.  and  sur.  from  Lock  No.  2  to  the  falls 
au.  act  June  13, 1902.  R.,  Capt.  Craighill  and  Maj. 
Zinn,  Feb.  6  and  Nov.  21,  1903,  resp.;  est.,  $1,- 
777,730.1  BEEH.  considered  imp.  not  warranted 
at  ''present"  time,  04,  476,  2588,  2590,  2591,  2594. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  18, 918. 

Maps.  (See  Operations.)  80,  682;  89,  1961; 
(photographs)  96,  2260;  97,  2568;  98,  2119;  99, 
2483. 


Part  (b),  EE-63 


APPROPRIATIONS.' 

1885, 

$5,811.51 

1886, 

8,241.77 

1887, 

11,336.69 

1888, 

13,955.84 

1889, 

19,629.59 

1890, 

19,981.  77 

1891, 

25,355.20 

1892, 

21,564.66 

KanaTVha  Biver  Locks  and  Dams.     (Operat- 
ing and  care.) 


1894, 


1897, 
1898, 
1899, 
1900, 
1901, 


19,564.91 
28,745.60 
29,983.04 
30,713.95 
26,868.30 
23,322.19 
34,547.44 
45,215.73 
44,157.03 


1 H.  D.  305,  58th,  2d. 

2  For  expend.,  under  permanent-indefinite  app.  au.  act  July  5, 1884,  and  Mar.  3, 1909,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 


rSee  pp.  14-22  lor"! 
Lezplanatlons,  etc.J 
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1902, 

47,000.94 

1903, 

74,389.63 

1904, 

64,731.59 

1905, 

61,879. 12 

1906, 

64,823.95 

1907, 

66,149.67 

1908, 

96,823.60 

1909, 

100,915.32 

1910, 

84,315.60 

1911, 

86,502.29 

1912, 

119,180.75 

Total,  1,264,697.58  (allotted,  net,  $1,284,933.40, 
1»,  2364). 

COMMEBCE.    (See  Physical  cbaracteristics.) 

Coal  trade  greatly  assisted  by  pools  in  Kanawha 
E.,  00, 3325. 

Shipment  of  coal  more  than  quadrupled 'since 
1880,  when  first  locks  and  dams  were  completed, 
01,  488. 

In  1911,  1,392,788  t.,  mostly  coal,  IS,  920.  (See 
Kanawha  R.) 

Table,  comparative  rates,  Charleston,  W.  Va.— 
Kanawha  E.  points,  1911,  13,  2367. 

CONTRACTS. 

1901.  Charles  Ward,  building  towboat,  128,000, 
01, 2729. 

1903.  J.  M.  Neil,  additions  to  lock  houses, 
prices  given;  W.  H.  Wiseman,  lumber  and  posts, 
prices  given;  New  Jersey  Foundry  &  Machine  Co., 
iron  for  Dams  Nos.  4  and  6,  prices  given;  Benj.  T. 
Flesher,  dump  boat,  service  boat,  and  2fiush 
boats,  prices  given,  03, 1930.  Eiley  E.  and  Frank 
C.  Williams,  guard  cribs  at  Lock  No.  3,  prices 
given;  W.  H.  Wiseman,  white  oak  timber,  $29.95 
M,  and  lumber  and  posts  (prices  given),  03, 1725. 

1903.  B.  Wallis  &  Co.,  steel  trestles  for  Dam 
No.  6,  6.5$  lb.,  03, 1725. 

1904.  York  Bridge  Co.,  steel  trestles  tor  Dam 
No.  4,  3.84it!  lb.;  Eobert  Shore  and  Bennett  Mur- 
rell,  2  lock  houses  at  Look  No.  6,  $2,960  each,  04, 
2679.  W.  H.  Hanna,  buildings,  fences,  etc.^rioes 
given,  05,  1885.  E.  B.  Cassady  &  W.  H.  Hanna, 
guide  cribs  at  Locks  2,  3,  and  11,  prices  given,  05, 
1886. 

1906.  Triple-State  Electric  Co.,  electric-light 
plant  for  towboat,  $994.75;  A.  J.  Ferrell,  telephone 
poles,  prices  given;  Miller  Supply  Co.,  telephone 
supplies,  prices  given,  05,  1886.  Champion  Iron 
Co.,  steel  trestles,  3.670  lb.,  06, 1629. 

1906.  Interstate  Lumber  Co.,  timber  and 
lumber,  prices  given;  Newhall  Chain,  Forge  & 
Iron  Co.,  chain  and  clevises,  prices  given;  W.  F. 
Shawver  Co.,  tinwork,  prices  given;  Kanawha 
Vall^  Meh.  Works,  ironwork  for  Lock  No.  8, 
prices  given,  06,  1629.  Frank  Woodman,  steel 
horses  for  Dams  Nos.  4  and  6,  SJif  lb.,  07, 1762. 

1907.  Charleston  Lumber  Co.,  timber,  lumber, 
etc.,  prices  given;  Volney  E.  Taylor,  lock  houses, 
etc.,  prices  given,  07,  1762. 

1909.  Thomas  Y.  Keeney,  St.,  $1.70  c.  y.,  09, 
1805. 

1910.  W.  M.  Eitter  Lumber  Co.,  white  oak 
timber,  prices  given;  Charles  Hegewald  Co.,  iron- 
work for  lock  gates,  prices  given,  10, 1968. 

1911.  Vulcan  Con  Works,  lock-gate  valves 
and  rods,  prices  given;  Finley  Bros.  Co.,  lock- 
masters'   houses,    $2,973    each,    11,   2167.    Perry 


Wright,  service  boat  for  Lock  No.  7,  $920;  C.  Crane 
&  Co.,  white  oak  timber,  prices  given,  11,  2168. 
Thos.  Y.  Keeney,  st.  for  Locks  Nos.  9  and  10,  $2.25 
0.  y.,  13, 2366. 

1913.  Perry  Wright,  2  service  boats,  $900  each; 
Kanawha  Dock  Co.,  deck  fiat,  fuel  fiat,  and  hull 
for  crane  boat,  $3,900  lot,  13, 2365. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  93,  326;  94,  299; 
96,  334;  96,  290;  97,  383;  98,  366;  99,  429;  00, 
492;  01,  488;  03,  414;  03,  446;  04,  475;  06,  486; 
06,  636;  07,  663;  08,  601;  09,  635;  10,  710;  11, 
764;  13, 919. 

In  charge: 

Col.  Wm.  P.  Craighill,  1874-95.  K.,  93,  2694; 
94, 1962;  95,  2468  (Brig.  Gen.). 

Lt.  Col.  P.  C.  Hains,  1896-96.  R.,  95,  2468;  96, 
2260 

Maj.  J.  F.  Gregory,  1897.    R.,  97, 2576. 

Maj.  W.  H.  Bixby,  1898-99.    R.,  98,  2129. 

Capt.  H.  F.  Hodges,  1899-1901.  R.,  99,  2485; 
00,  3325. 

Maj.  E.  H.  Euffner,  1901-02.    R.,  01, 2727. 

Capt.  W.  E.  Craighill,  1902-03.    B.,  03, 1928. 

Maj.  G.  A.  Zinn,  1903-07.  R.,  03, 1723;  04, 2577; 
05,  1883;  06,  1627. 

Capt.  F.  C.  Boggs,  1907-08.    R.,  07, 1750. 

Capt.  F.  W.  Altstaetter,  1908-.  R.,  08,  1820; 
09, 1802;  10, 1964;  (Maj.)  11,  2166;  13,  2362. 

A.  M.  Scott.    R.,  97,  2676;  98,  2135;  99,  2493; 
00,  3334. 
T.  E.  Jeffries.    B.,  00, 3337. 
1st  Lt.  Max  C.  Tyler,  10, 701. 
1st  Lt.  L.  M.  Adams,  10,  701. 

OPERATIONS. 

For  details  of  routine  work,  see  references  to 
Engineers  in  charge, 

1897-98.  3  wrecks  removed  and  1,240  c.  y.  dr., 
98, 2129. 

1898-99.  About  8,700  c.  y.  dr.  and  some  snags 
removed,  and  minor  repairs  made  to  locks  and 
dams,  99, 2494. 

1899-00.  29,640  0.  y.  dr.,  1  wreck  and  some 
snags  removed,  and  repairs  made  to  Lock  No.  4 
and  Dam  No.  6,  00,  3325. 

1900-13.  For  detailed  report  ot  operations,  all 
similar  to  details  previously  given,  see  report  of 
engineer  in  charge  for  each  year,  01, 2727;  03, 1928; 
03,  1723;  04,  2677;  05,  1883;  06,  1627;  07,  1750; 
08,  1820;  09,  1802;  10, 1966;  11,  2165;  13,  2362. 

PHYSICAL  CHARACTERISTICS. 

Ice  suspending  navigation,  98,  2129. 

Small  rises  in  Ohio  E.  augmented  by  water  from 
Kanawha  E.  pools  sufficiently  to  move  waiting 
coal  craft  to  market,  00,  3325. 

Table  of  important  features  of  locks  and  dams, 
giving  dimensions,  etc.,  03, 1724. 

Unusual  fluctuation  of  water  levels  in  1907,  08, 
1820. 

PROJECTS. 

List  of  dams,  98,  2129;  location  of  locks  and 
dams  and  year  completed,  99,  428. 


Part  (c),  EE-63    Point  Pleasant,  W.  Va.     (Ice  harbor.) 


ENGINEERS.  the  mouth  of  the  Great  Kanawha  E.  with  4  crib 

Chief  of  Engineers.    R.,  80, 195;  81,  263.  VieTS  filled  with  st.;  est.,  $22,000,  81, 1965, 1957. 

In  charge.    Maj.  W.  E.  MerriU.    R.,  81,  1954.  (,tti»i™t 

Assistant.    J.H.Harlow.    B.,  81, 1956.  SURVEY. 

An.  act  June  14,  1880;  made,  1880,  by  Maj.  Mer- 

PLAN.  rill,  81, 1964. 

By  Maj.  Merrill,  1881,  H.  of  refuge  from  ice  at 
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Part  (d),  EE-6;3    James  River  and  Kanawha  Canal,  Va.  and 
W.  Va.     (Survey  for  extension  of.)^ 


COMMERCE. 

Importance  of  imp.,  71, 625, 626, 629, 636, 644, 646; 
73,  832;  74,  ii,  91, 102, 114, 123. 

Superiority  of  canals  as  great  freiglit  highways, 
71,  628,  630,  632,  644,  647;  73,  832,  834;  74,  ii,  123; 

75,  ii,  637;  cost  of  transportation  by,  71,  630,  632, 
639,  644;  73,  833;  74,  ii,  111,  123;  appUcation  of 
steam  on,  73, 833. 

Distances  from  Eidunond  to  Ohio  E.,  71,  635, 
650;  73, 830,  833;  77, 677. 

Comparison  of  route  with  Chesapeake  and  Ohio 
Canal,  77, 677,  682. 

ENGINEEBS. 

Chief  of  Engineers.    E.,  70,  69;  71,  76;  73, 

74;  73,78;  74,89. 

Boards: 

1874.  To  determine  and  B.,  in  the  proj.  for 
coimecting  the  navigable  waters  of  the  Tames  and 
Oliio  Es.,  as  to  practicability,  plan,  cost,  and 
probable  time  of  execution,  and  benefits  to  C.  to 
be  derived  therefrom,  74,  89,  ii,  86,  124.  Con- 
clusions: Entirely  practicable  to  coimeot  said  Es. 
by  water  navigation  7'  d.,  involving  the  enlarge- 
ment of  existing  canal  on  James  E.  and  its  exten- 
sion to  the  Greenbrier  E.,  together  with  the  constr. 
of  summit  tunnel,  and  water  supply  for  summit 
level,  and  the  extension  of  water  communication 
from  Greenbrier  E.  to  the  mouth  of  the  Great 
Kanawha  E.,  74,  ii,  89,  94,  115,  121,  129;  77,  677. 
Concerning  the  plan,  minor  differences  of  opinion 
exist  as  to  dimensions  and  arrangement  oi  locks 
on  that  portion  which  shall  be  canal,  i.  e.,  from 
Bichmond  to  Greenbrier  E.,  majority  favoring 
Increased  lock  dimensions  both  on  canal  and  slack- 
water  imp.;  suggest  further  ex.  for  location  of  ' 
tunnel,  74,  ii,  90,  93,  111,  117,  129;  75,  ii,  630,  632; 
77,  675.  Unanimously  recom.  single  tunnel 
34'  X  34'  with  recesses  for  passing  boats,  74,  ii,  90, 

100,  128;  77,  685.  Concerning  imp.  of  Greenbrier, 
New,  and  Kanawha  Es.  by  locks  and  dams,  a 
diflerence  of  opinion  exists  as  to  its  applicability, 
requiring  further  surs.  to  finally  adjust,  74,  ii,  91, 
93,  97, 112, 117,  119, 121, 128;  75,  il,  632.  Cost  and 
probable  time  of  execution:  In  the  opinion  of  the 
majority,  a  water  communication,  with  a  d.  of  7', 

an  be  obtained  at  a  cost  not  exceeding  $60,000,000 
in  about  6  years,  74,  ii,  91, 92, 101, 113, 120, 122, 129; 

76,  ii,  637;  77,  677.  Benefits  to  C.:  In  general 
terms,  the  route  presents  extraordinary  clamis  as 
a  measure  of  relief  to  the  Western  States  and  as  a 
means  of  developing  immense  mineral  resources 
now  neglected,  74,  ii,  91,  95, 102, 109, 113, 114, 123, 
128.    (See  Projects.) 

(Col.  Barnard,  Majs.  Craighill  and  Weitzel,  B.  H. 
Latrobe,  and  Lt.  Tingle,  74,  ii,  92, 124.) 

Supplementary  Bs.:  Col.  Barnard,  74,  il,  91, 
97;  B.  H.  Latrobe,  74,  ii,  97,  102;  Lt.  Col.  Gill- 
more,  74,  ii,  102,  114;  Maj.  CraighUl,  74,  Ii,  114, 
121;  Maj.  Weitzel,  74,  ii,  121, 134. 

In  charge.  Maj.  W.  P.  Craighill,  1870-74;  70, 
68.    B.,  71, 620, 624;  73, 828;  74,  ii,  114. 

W.  E.  Hutton,  71,  76,  620,  624;  75,  ii,  633.    B., 
71, 634. 
W.  G.  Turpin,  71, 76, 620, 624.    B.,  71, 650. 
E.  Lorraine,  71, 620, 634;  73, 78, 828. 
J.M.Harris.    B.,  73,828. 
E.  B.  Pepam,  73,828. 
Lt.  T.  Turtle,  75,  ii,  632. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  enlargement  of  existing  canal  from  Eich- 
mond  to  Buchanan,  and  extension  to  mouth  of 
Fork  Run,  $14,781,644,  71,  627;  73,  830;  74,  ii, 

101,  664:  77,  676.  From  Fork  Eun  to  tunnel, 
$2,383,447,  71,  627,  648.    Tunnel,  $13,253,310,  71, 


627,  648.  Greenbrier  and  New  Es.,  $13,243,541, 
71,  627,  648.  Kanawha  E.,  $973,900,  71,  627,  642, 
650.  Contingeincies,  10%,  $2,986,420,  71,  627,  650. 
Aggregate,  $47,622,262,  71,  627;  73,  830;  stated  at 
$50,000,000,  71,628;  73,829;  74,  ii,  120. 

Eevised  est.,  1873,  $50,960,636,  73, 830. 

BE.,  1874,  consider  that  the  connection  bet. 
James  and  Ohio  Es.  would  not  exceed  $60,000,000, 
74,  ii,  91,  92, 101, 113, 120, 122, 129;  75,  ii,  636;  77, 
677. 

By  B.  H.  Latrobe,  after  modifying  tunnel  sec- 
tion and  adjusting  prices  therefor,  $49,626,845,  74, 
ii,  101. 

PHTSICALi  CHABACTEEISTICS. 

Of  New  E.,  71,  640;  discharge  of,  71,  641;  h.  w. 
on,  71,641;  73,831;  74,ii,  94. 

Of  Greenbrier  E.,  71, 641;  discharge  of,  71, 641; 
73, 831;  h.  w.  on,  71,  641;  73, 831;  74,  ii,  94. 

PLANS.    (See  Estimates.) 

Early  p,lans,  1817-19,  contemplated  a  navigation 
of  Es.,  e.  and  w.  of  the  Alleg&nies,  by  batteaux 
of  2  or  3'  draft,  and  passage  of  mountains  by  turn- 
pike road,  71, 625, 636. 

Capt.  McNeil,  1826-28,  submitted  to  board  of 
internal  imp.  plan  for  imp.  James,  Jackson,  Green- 
brier, New,  and  Kanawha  Es.,  by  slack-water 
navigation  and  canal,  passing  the  Alleghanies  by 
tunnel  2.6  m.  1.,  71,  625,  634,  637;  74,  ii,  87;  77, 
677,  762. 

The  James  Eiver  &  Kanawha  Canal  Co.,  1832-36, 
began  constr.  of  works,  looking  to  the  connection 
bet.  James  and  Ohio  Es.  (See  Private  and  cor- 
porate work.) 

For  further  plans,  see  Kanawha  E. 

PRIVATE  (CORPORATE)  WOBK. 

1785.  A  company  was  organized  for  imp.  of 
James  B.,  which,  in  1832,  transferred  all  its  rights 
and  franchises  to  the  James  &  Kanawlia  Eiver 
Canal  Co.,  who,  in  1836,  began  the  constr.  of  the 
James  Eiver  &  Kanawha  Canal,  the  proposed 
route  of  which  was  as  follows:  From  Eichmond 
up  valleys  of  James  and  Jackson  Es^to  Covington; 
thence  via  Dunlaps  Creek  and  Fork  Eun  to  sunmiit 
level;  thence  by  tuimel2. 6m.;  thence  via  valleys  of 
Howard  Creek,  Greenbrier,  New,  and  Kanawha 
Es.  to  the  Ohio;  total  distance,  486  m.  In  1872 
the  portion  from  Eichmond  to  Buchanan  had 
been  completed,  of  which  159.7  m.  was  canal  and 
36.7  m.  slack  water;  canal  dimensions,  5'  x  50'; 
locks,  5'  X  15'  X  100'  71,  625,  635,  650,  651. 

1868.  E.  Lorraine  advised  new  line  for  tunnel, 
reducing  stunmit  level  216',  but  increasing  1.  of 
tunnel  to  9  m.,  71,  626.  Legislation  concerning 
duties,  rights,  and  franchises  of  company,  77, 808. 
Kanawha  E.  Improvement  Co.  (See  Kanawha 
Eiver.)  Chesapeake  &  Ohio  EE.;  the  location  of, 
adds  greatly  to  est.  cost  of  water  communication, 
71,643;  73,829;  77,677. 

PBOJECTS. 

By  Maj.  Craighill,  1871-73,  cotmecting  the  James 
and  Ohio  Bs.  by  a  water  navigation  7'  d.,  as  fol- 
lows: By  enlargementof  existing  worksof  the  James 
Eiver  &  Kanawha  Canal  Co.,  Eiclunond  to  Bu- 
chanan, 196i  m.;  thence  via  valleys  of  James  and 
Jackson  Es.,  Dunlap  Creek,  and  Fork  Eun  to 
summit  level,  passing  summit,  1,700'  above  tide, 
by  tunnel  7.8  m.  1.  (tuimel  section  double  34.5'  x  52'); 
thence  down  Howard  Creek  to  Greenbrier  E.,  or 
77.6  m.  from  Buchanan  (canal  section  7'  x  70' 
locks  7'  X  20'  X  120');  thence  via  Greenbrier,  New 
and  Kanawha  Es.  to  Paint  Creek  Shoals,  123  m., 
by  slack-water  navigation,  with  occasional  short 
reaches  of  canal,  to  avoid  expensive  locations  for 
dams  (locks  and  dams  of  masonry,  locks  40'  x  240'); 


>  Sur.— R.  Mar.  24, 1828,  H.  D.  482,  55th,  2d. 
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thence  via  Kanawha  to  its  mouth,  79  m.,  by  open 
navigation  of  l.-w.  dams  provided  with  sluices, 
l.-w.  d.  to  be  aided  by  reservoirs  on  Anthony 
Creek  and  Meadow  R.;  est.,  550,000,000  (see  Esti- 


mates), 71,  625,  635,  637,  650;  73,  829;  74,  ii,  88, 
100, 117, 128;  77,  754. 

Projs.  submitted-,  1874,  to  BE.  for  conclusions 
and  recom.  concerning.    (See  Board  of  Engineers.) 


Part  (e),  EE-63 


Ohio  River,  Connecting  witli  James  River 
Survey.' 

("Transportation  Routes  to  Seaboard.") 


COMMERCE.  (See  James  Biver  and  Kanawha 
Canal,  and  James  Elver  and  Kanawha  Elver.) 

Comparison  of  horizontal  and  equated  distances 
by  Central  Eoute  and  Chesapeake  and  Ohio  Canal, 
77,677,682.  ^      ,    _„   .. 

Objections  to  navigable  dams  considered,  76,  ii, 
14;  77,  637,  645,  677,  745. 

ENGINEERS. 

Chief  ol  Engineers.    B.,75,37;  76,92;  77,95. 

Boards.  (See  James  Elver  and  Kanawha 
Canal;  Kanawha  Elver.) 

In  charge.  Maj.  W.  P.  Cralghill.  B.,  76,  ii, 
631;  77,  675. 

Lt.  T.  Turtle,  75,  ii,  632;  77,  675.  B.,  77,  684, 
709. 

W.  E.  Hutton,  75,  ii,  633;  77, 675.  B.,  77, 727, 
749. 

A.  M.  Scott,  75,  Ii,  634;  77,  675.    B.,  77,  743. 

H.  D.  Whitcomb,  75, 11,  634;  77,  675.  B.,  75, 
ii,  639.  _ 

C.  P.  Maiming,  75,  ii,  635;  77,  675.  B.,  76,  u, 
653. 

E.  H.  Temple,  75,  ii,  636.    B.,  76,  u,  650. 

C.E.Howard,  75, Ii,  636.    B.,  76, 11, 643. 

A.  Marbury,  76,  il,  636. 

E.Lorraine.    B.,  77, 754, 759. 

Lt.  Magulre,  77, 675. 

E.  H.  Taloott,  77, 684,  709. 

J.M.Harris.    B.,  77,742. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  water  navigation,  1871-74,  to  d.  7'  bet.  James 
and  Ohio  Es.  (See  James  Eiver  and  Kanawha 
Canal;  Kanawha  Klver.) 

For  enlargement  and  extension,  1877,  of  James 
E.  Canal,  Eichmond  to  mouth  of  Fork  E.  (As- 
sistant Turpin),  $13,481,000,  71,  627;  73,  830;  74, 
11,101;  77,676. 

Summit  division  from  mouth  of  Fork  E.  to 
Greenbrier  E.,  Inol.  summit  tunnel  (Assistant 
Turtle),  J16,387,000,  77,  676,  699,  706,  708,  709. 

Anthony  Creek  reservoir  (Assistant  Lorraine), 
tSOO.OOO,  71,649;  77,676. 

Greenbrier  division,  slack-water  proj.  (Assistant 
Turtle),  $6,251,000,  77, 676,  710, 717. 

New  E.  division,  slack-water  proj.  (Assistant 
Hutton),  $11,427,000,  77,  676,  737. 

Eemoving  bowlders  in  New  E.,  $260,000,  77, 676, 
743. 

Great  Kanawha  E.,  by  movable  and  permanent 
daias,  $4,000,000,  76,  91,  ii,  154,  165;  77,  297,  676, 
748,  751. 

Aggregate,  $52,106,000,  77, 676. 

If  by  independent  canal  from  Eichmond  to 
Greenbrier  E.,  as  before,  $30,168,000,  77, 677. 

Greenbrier  division  (Assistant  Turtle),  $4,765,000, 
77, 677,  727. 

New  B.  division  (Assistant  Hutton),  $20,650,000, 
77, 677,  741. 

Kanawha  division,  as  before,  $4,000,000,  76,  91, 
ii,  164;  77,  297,  676,  751. 


Aggregate,  $59,583,000,  77, 677. 

Establishes  correctness  of  opinion  of  BE.,  1874, 
74,  ii,  91;  77, 677. 

For  double-track  freight  EB.,  1874,  according  to 
details  of  plan  (see  Plans),  Charleston,  on  Kanawha 
E.,  to  Norfolk,  454.8  m.,  $36,364,136,  76,  ii,  642,  646, 
656. 

To  Newport  News,  449i  m.,  $36,167,279,  76,  u, 
642,  646,  656. 

To  Newport  News  via  James  Valley,  476.3  m., 
$36,627,725,  75,  ii,  642,  646,  656. 

To  Alexandria,  384.6  m.,  $31,704,336,  76,  ii,  642, 
646,  656. 

Maj.  Cralghill  est.  cost  from  Ohio  to  tide  water 
at  $45,000,000,  or  $75,000,000  inclusive  of  terminal 
facilities,  equipment,  etc.,  76,  ii,  636. 

LEGISLATION.    (See  Kanawha  Biver.) 

PHYSICAL  CHAEACTBBISTICS. 

Summit  level;  rainfall  on,  77,  757,  759,  769. 

Anthony  Creek;  discharge  of,  77, 760,  769,  794. 

Greenbrier  R.;  general  characteristics  of,  71, 641; 
77,  754,  788,  801;  floods  on,  71,  641;  73,  831;  74, 
ii,  94;  discharge  of,  71, 641;  73, 831. 

New  E.;  general  characteristics  of,  71,  640;  77, 
728,  788,  802;  floods  on,  71, 641;  73, 831;  74,  il,  94; 
discharge  of,  71, 641. 

PLANS.   (See  Estimates  and  Projects.) 

For  a  double-track  freight  EE.  from  Charleston 
on  the  Kanawha  to  tide  water  in  Virginia;  gauge, 
4'  8i";  excavation,  30'  w.;  embankments,  28';  steel 
rails,  68J  lbs.  per  yard,  75,  ii,  641,  644.  Limiting 
grades  facing  westward  to  30'  per  m.;  facing  e.,  60', 
76,  ii,  640,  643,  650,  652;  by  one  of  the  following 
routes,  viz:  From  Charleston,  thence  up  valleys  of 
Kanawha,  New,  and  Greenbrier  Es.  and  Howard 
Creek  to  summit,  passing  summit  by  tunnel  9,050' 
1.;  thence  down  valleys  of  Dunlap  Creek  and  Jack- 
son E.  to  Clifton  Forge;  thence  along  valleys  of 
Jackson  and  James  Es.  to  Norfolk,  454.8  m.,  75, 
11,  635,  639,  640,  643.  Or  following  above  route  to 
Clifton  Forge;  thence  via  Eichmond  and  York- 
town  to  Newport  News,  449*  m.,  76,  ii,  635,  639, 
641,  643.  Or  last-named  route  via  valley  of  James 
E.  to  Newport  News,  476.3  m.,  75,  ii,  635,  639,  641, 
643.  Or  by  above-named  route  to  Clifton  Forge; 
thence  via  Gordonsville  to  Alexandria,  384.6  m., 
76,  11,  635,  639,  641,  663.  (See  James  River  and 
Kanawha  Canal;  also  Kanawha  Eiver.) 

PEIVATB  AND  COBPOBATE  WOBK.  (See 
James  Eiver  and  Kanawha  Canal;  also  Kanawha 
Eiver.) 

PROJECTS.    (See  Estimates  and  Flans.) 

By  Maj.  W.  P.  Cralghill,  1874-77,  water  naviga- 
tion 7'  d.  connecting  James  and  Ohio  Rs.,  as  fol- 
lows; By  Kilargementof  existin^canal  from  Eich- 
mond to  Buchanan;  its  extension  therefrom  via 
valleys  of  James  and  Jackson  Bs.,  Fork  Bun,  and 
Brush  Creek;  thence  by  tunnel  41,505'  1.,  single 
tunnel  with  turnouts  for  passing  boats;  elevation 
of  tunnel  1,713'  above  tide;  thence  via  s.  fork  of 
Howard  Creek  to  Greenbrier  R.;  canal  section 


1  Being  a  connection  by  canal  or  freight  railroad  from  the  Ohio  or  Kanawha  R.  near  Charleston  by  the 
most  practicable  route  through  Western  Virginia  to  tidewater  in  Virginia,  71,  625,  655;  76,  ii,  631;  76, 
91;  77,  675. 


30462°.-H.  Doc.  740,  63-2 63 
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7'  X  70';  looks  7'  x  24'  x  120';  canal  section  proper 
ends  at  w.  debouch^  of  tunnel,  at  whioli  point 
slack-water  navigation  begins;  thence  by  locks  and 
dams,  with  short  reaches  ot  canal  to  avoid  ex- 
pensive location  ot  locks  and  dams,  via  Greenbrier; 
New,  and  Kanawha  Es.  to  Paint  Creek  Shoals, 
locks  48'  X  250';  from  Paint  Creek  Shoals  to  mouth 
ol  Eanawba  by  looks  and  movable  dams;  locks 
60'  X  300';  navigable  pass  adjoining  lock  250'  w. 
(see  Projects,  James  Elver  and  Kanawha  Canal), 
74,  ii,  88,  100,  117,  128;  75,  ii,  90,  95;  76,  ii,  168, 


163, 164;  77,  676,  684,  696,  697,  703,  709,  718,  727,  743, 
747,  749. 
Suggested  use  ot  planes  in  place  ot  locks,  77, 682. 

SUBVETS.    (See  also  Kanawha  River.) 
By  Capt.  McNeil,  1827,  connecting  James  and 

Ohio  Es.,  71,  625,  636,  637;  74,  ii,  87;  77,  677,  762. 
To  determine  practicability  and  cost  ot  connect- 

ing  James  and  Ohio  Es.  by  water  navigation. 


1870-74,  71,  76,  624,  650;  73, 
676. 


;  75,  ii,  632;  77, 


EE-68 


COAL  RIVER,  W.  VA. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  87,  253. 

In  charge.    Lt.  Col.  "W.  P.  Craighill.    K.,  87, 
1929. 

Assistant.    W.  C.  Eeynolds.    B.,  87, 1929. 


PBTTSICAIi  CHABACTEBIS11CS. 

Description,  87, 1929. 

SURVEY. 

Ex.  au.  act  Oct.  4, 1886;  made,  1887,  by  Lt.  Col. 
Craighill  (B.  unlav.),  87, 1929. 


EE-68(a)  BIG  COAL  AND  LITTLE  COAL  RIVERS,  W.  VA. 


COMMEBCE. 

Unimportant,  95,  2466. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  87, 253;  95, 336. 

In  charge: 

Lt.  Col.  W.  P.  Craighill,  1887-94.    B.,  87,  1929; 
(Col.)  96,2465. 
Lt.  Col.  P.  C.  Hains,  1895.    E.,  95, 2465. 

Assistant.    W.  C.  Eeynolds.    B.,  87, 1929. 


PHYSICAL,  CHABACTEBISTICS. 

Description  ot,  87, 1929. 

Little  Coal  B.  a,  branch,  95, 2465. 

SURVEYS. 

Ex.  au.  act  Oct.  4, 1886;  made,  1887,  by  Lt.  Col. 
Craighill  (B.  unfav.),  87, 1929. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Col. 
Craighill  (B.  imfav.),  86, 2465. 


EE-77 


NEW  RIVER,  VA.  AND  W.  VA. 


APPBOPBIATIONS. 

1876,     $15,000,76,91;  77,  e 


1878, 
1879, 
1880, 
1881, 
1882, 
1886, 

15,000,78,69,499. 
12,000,  79,  79,  531. 
24,000,  80,677. 
24,000,81,909. 
12,000,83,919. 
10,000,86,1600. 

Total, 

112,000 

COMMEBCE. 

Mineral  and  agricultural  resources  ot  country 
tributary  to,  73,  78,  843,  848;  76,  ii,  134, 138. 

Eequirements  of,  73, 78,  843,  848. 

Necessity  otimp.  trom  Lead  Mines  to  Virginia  & 
Tennessee  EE.,  73,  78,  848,  854;  77,  62,  332;  79, 
535. 

ENGINEEBS. 

Chief  of  Engineers.   B.,  73,  78;  75,  95;  76, 

91;  77,  62;  78,  69;  79,  79,  81;  80,  107;  81,  144; 
83,  140;  83,  144;  84,  149;  86,  287;  86,  281;  87, 
251;  88,  225;  89,  261;  90,  235;  91,  302;  98,  289; 
93,  328;  94,  301;  95,  336;  96,  292;  97,  379;  98, 
367;  99, 431;  04, 477,  2617. 

Boards.    BEEH.    B.,  04,2619. 

In  charge: 

Maj.  W.  P.  Craighill,  1873-94.  R.,  73,  842:  77, 
331;  78,  495;  79,  630,  538;  (Col.)  80,  676;  81,  904, 
909;  88,  912;  83,  699;  84,  928;  85,  1859;  86,  1599; 
87,  1925;  88,  1760;  90,  2249;  91,  2430;  93,  2071; 
93, 2603;  94, 1965. 

S.  T.  Abert,  U.  S.  C.  E.,  ex.  otE.    B.,  75,11, 133. 

Capt.  T.  Turtle,  1889.    B.,  89, 1961. 

Lt.  Col.  P.  C.  Hains,  1895-97.  B.,  96,  2465;  96, 
2264. 


Maj.  J.  r.  Gregory,  1897.    R.,  97, 2563. 
Maj.  W.  H.  Bixby,  1898-99.    K,,  98, 2140. 
Capt.  H.  F.  Hodges,  1899.    R.,  99, 2498. 
Capt.  W.  E.  CraighiU,  1904.    R.,  04, 2617. 

Assistants: 

N.  H.  Hutton,  73, 842.    R.,  73, 844 

C.  E.  Boyd.  73, 842.    R.,  73, 849. 

Capt.  J.  W.  Cuyler,  77,  332.  R.,  78,  495;  79, 
531. 

A.  M.  Scott.    R.,  79,  536. 

W.  P.  Smith.  R.,  79,  638;  80,  678;  81,  904; 
88, 912;  83,  700;  86, 1600;  87, 1926;  89, 1961;  90, 
2249. 

Capt.  T.  Turtle.    B.,  83, 704. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  keel-boat  imp.,  1872,  to  a  d.  ot  2'  from  mouth 
of  Greenbrier  E.  to  Lead  Mines,  in  Wythe  Co., 
128  m.,  1100,000,  73,  843,  848,  852,  863;  76,  91;  77, 
62,  331.  Increased  to  $166,100,  79,  631,  532.  Or  for 
a  SS.  navigation  to  d.  of  3',  $750,000,  73,  843,  848. 
Eevised,  1873,  to  $1,017,000,  73,  78,  853,  854;  76, 
91;  77,  62,  331.  It  last  imp.  extend  only  trom 
Lead  Mines  to  crossing  of  Virginia  &  Tennessee, 
EE.,  40  m.,  $350,000,  73,  78,  848,  8.54;  77,  62.  Or 
for  SS.  imp.  to  6J'  from  mouth  of  Greenbrier  E. 
to  Lead  Mines  by  locks  and  dams,  $2,500,000,  73, 
864;  76,91. 

By  W.  P.  Smith,  1879,  imp.  trom  Lead  Mines, 
in  Wythe  Co.,  to  mouth  ot  Wilson  Creek,  Grayson 
Co.,  tor  keel-boat  navigation,  with  chan.  2'  x  30', 
$116,000,  79,  639,  643.  Or  for  SS.  navigation  by 
Chan.  3'  x  90',  obtained  by  grading  E.,  to  slope  not 
exceeding  1  in  400,  and  also  by  use  ot  locks  and 
dams,  $1,200,000,  79,  639,  644.  Or  for  a  SS.  navi- 
gation with  6',  by  looks  and  dams,  $1,600,000,  79, 
539,544. 

Amount  reauired,  1879,  for  completion  ot  existing 
proj.,  $H4,160;  79, 531. 
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OPERATIONS. 

1877-78.  Removal  by  hired  labor  of  r.  and 
bowlders  from  chau.,  and  oonstr.  of  wing  dams  and 
training  walls;  details  of  r.  removal,  78,69,  496,  499. 

1878-79.  Continuation  of  operations  of  pre- 
vious year;  details  of  r.  removal,  79,  79,  531,  533, 
535  537. 

l'879-80.  Chan.  2'  x  60'  1.  w.  excavated  from 
Blue  Stone  R.  to  War  Ford  Shoals,  80,  678. 

1880-81.  Chan.  2'  x  60'  1.  w.  excavated  from 
Hinton  Landing  to  Harveys  Falls^  18  m.,  81,  907. 

1881-83.  C^an.  of  above  dunensions  exca- 
vated for  26  m.;  also  2i  m.  of  wing  dam  and  training 
wall  built,  83,913-918. 

1882-83.  2,000  o.  y.  r.  and  gravel  removed, 
forming  a  chan.  of  former  dimensions  for  8  m.,  83, 
702,  703. 

1885-86.  1,371  c.  y.  dr.  in  continuation  of 
Chan,  already  formed;  1,863  1.  f.  wing  dams  and  sus- 
taining walls  built,  86, 1600. 

1888-89.  Drilling,  blasting,  and  r.  removal 
begun,  89, 1962. 

1889-90.  2,204  c.  y.  excavated  and  built  into 
training  and  wing  walls,  90,  2250. 

PHTSICAL  CHABACTEBISTICS. 

Description  of;  joins  Greenbrier  R.;  rises  in 
N.  C.  and  flows  n.  through  Va.  into  W.  Va.,  73, 
844;  76,  ii,  133;  78,  496;  79,  539. 

Discharge  of,  73,  846;  78,  497;  79,  540;  fall  of, 
73,  845;  78,  497;  79,  540. 

Iron,  copper,  lead,  and  zinc  deposits,  73,  848; 
76,  ii,  135;  79, 546. 

Geology  of  basin,  73,  849;  76,  ii,  133;  78,  498. 
(See  James  and  Kanawha  River  Water  Line.) 

Erosion  not  caused  by  former  U.S.  work,  but  by 
high  water,  04,  2618. 

PLANS.    (See  Estimates  and  Projects.) 

From  mouth  of  Greenbrier  R.  to  Lead  Mines, 
128  m.  For  keel-boat  navigation  to  d.  of  2',  by 
excavation  of  sluices  30'  w.  through  shoals  and 
ledges,  aided  in  places  by  slight  brush  and  st.  dam 
deflectors;  cost,  $100,000,  73,  78,  843,  848,  852;  76, 
91;  77,  62,  331.  For  SS.  navigation,  to  3',  by  ex- 
cavation of  sluices  90'  w.  through  shoals  and  ledges, 
with  grade  not  exceeding  1'  in  400',  and  at  points 
with  excessive  fall,  locks  and  dams,  and  short 
lateral  canals,  locks  25'  x  90';  cost,  $1,017,000,  73, 
78,  843,  848,  863;  76,  91;  .77,  62,  332.    Portion  of 


R.  bet.  Lead  Mines  and  crossing  of  Virginia  & 
Tennessee  RR.  should  be  flrst  imp.,  73,  78,  848, 
854;  77,  62.  For  SS.  navigation,  to  6i'i  by  locks 
and  dams;  cost,  $2,500,000,  73, 854;  76,  91. 

Possibility  of  imp.  R.  above  Lead  Mines,  by 
locks  and  dams,  76,  ii,  134, 138. 

By  W.  P.  Smith,  1879,  imp.  R.  from  Lead  Mines, 
in  WytheCo.,  to  mouth  of  Wilson  Creek,  Grayson 
Co.:  1st,  By  a  2'  navigation  for  keel  boats,  chan. 
30'  w.,  with  towpaths  at  falls  and  rapids;  cost, 
$115,000,  79,  639,  643,  544.  2d,  For  SS.  navigation 
with  chan.  3'  x  90',  aided  by  28  locks  and  dams; 
cost,  $1,200,000,  79,  639,  544.  3d,  For  SS.  naviga- 
tion with  chan.  6'  x  90';  cost,  $1,600,000,  79,  639, 
544. 

PROJECTS.    (See  Estimates  and  Plans.) 

For  imp.  from  mouth  of  Greenbrier  R.  to  Lead 
Mines,  for  keel-boat  navigation  to  d.  of  2'  and  w. 
of  30',  with  a  view  to  its  utilization  and  adaptation 
at  some  future  time,  when  the  imp.  to  d.  of  5'  shall 
be  made— flrst  imp.  to  be  made  near  New  R.  Br., 
so  as  to  Militate  communication  with  Virginia  & 
Tennessee  RR.;  est.,  $156,160,  77,  62,  332;  78,  69, 
495*  79  530. 

In  1880,  $66,000  having  been  app.  since  1876,  the 
proj.  was  modified  to  embrace  part  of  the  R.  bet. 
mouth  of  Wilsons  R.  and  Lead  Mines;  est.,  $205,000, 
80, 677. 

SURVEYS. 

By  Moore  &  Briggs,  1819,  tor  State  of  Virginia, 
from  mouth  of  Greenbrier  R.  to  Sinking  Creek,  73, 
843,  844. 

By  Maj.  Craighill,  1872,  from  Greenbrier  R.  to 
Lead  Mines,  in  Wythe  Co.,  128  m.,  73,  78,  842,  844; 
77  331. 

Ex.  by  S.  T.  Abert,  U.  S.  C.  E.,  1874,  from  Lead- 
Mines,  in  Wythe  Co.,  to  mouth  of  Wilson,  in  Gray 
son  Co.,  Va.,  76,  95,  ii,  133.  Instrumental  sur. 
recom.,  76,  ii,  138;  ordered,  1878,  78,  70;  made, 
79,  538. 

Ex.  at  its  confluence  with  Greenbrier  R.,  au. 
act  June  13,  1902,  to  ascertain  cause  of  erosion  of 
bank  in  front  of  Avis,  or  Upper  Hinton;  made, 
1903,  by  Capt.  Craighill  (R.  unfav.),'  04, 2617. 

Atln'gles  Falls,  78,  498. 
At  Falls  Branch,  78,  498. 


EE-108         GBEEIVBRIAR  (Greenbrier)  RIVER,  W.  VA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  86,  288. 

In  charge.    Lt.  Col.  W.  P.  Craighill.    R.,  77, 
709;  86, 1866. 

Assistants: 

Lt.  T.  Turtle.    R.,  77,  709. 
W.  P.  Smith.    R.,  86, 1867. 


PHYSICAL  CHARACTERISTICS. 

R.  described,  86, 1867. 

SURVEYS. 

Ex.  au.  act  July  6,  1884;  made  by  Lt.  Col.  Craig- 
hill (R.  unfav.),  86, 1866. 


EE-111 


GAULEY  RIVER,  W.  VA. 


APPROPRIATIONS. 

1888,  $3,000,88,224. 
1890,  3,000,90,2248. 
1892,  3,000,93,2068. 
1894,  3,000,96,2462. 
1896,   3,000,96,2263. 

Total,  16,000 
COMMERCE. 


First  attempt  since  1889  to  drive  logs  through 
Roughs,"  made,  1898;  2,000,000'  b.  m.,  cut 


"The 


and  put  in  the  R.  to  be  rafted  down  to  the  mills 
99,  2498. 


ENGINEERS. 

Chief  of  Engineers.  R.,  88,  224,  226;  89,  260- 
90,  234;  91,  301;  92,  288;  93,  327;  94,  300;  96, 
334;  96,  291;  97,  380;  98,  366;  99,  431;  00,  494; 
01,  489;  03,  416;  03,  446. 

In  charge: 

Col.  W.  P.  Craighill,  1886-89.    B.,  88, 1761. 

Capt.  T.  Turtle,  1889-90.    R.,  89, 1959. 

Col.  W.  p.  Craighill,  1890-95.  E.,  90,  2248;  91, 
2428;  93,  2067;  93,  2598;  94, 1964. 

Lt.  Col.  P.  C.  Hains,  1895-97.  R.,  96,  2462;  96, 
2263. 

Maj.  J.  F.  Gregory,  1897.    R.,  97, 2664. 


iH.  D.  176,  58th,  2d. 
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Maj.  W.  H.  Bixby,  1898.    R.,  98,  2138. 
Capt.  H.  F.  Hodges,  189SH901.    E.,  99,  2496; 
00, 3340. 
Maj.  E.  H.  Eiiflner,  1901.    R.,  01,  2733. 
Capt.  W.  E.  Craighill,  1901-03.    R.,  08, 1933. 
Maj.  G.  A.  Zinn,  1903.    R.,  03, 1728. 

Assistants: 

N.  H.  Hutton.    R.,  88, 1762. 
W.  P.  Smith.    R.,  89,  1959;  91,  2429;  93,  2068; 
93,  2S99;  05,  2462. 
A.  M.  Scott.    R.,  98,  2139;  99,  2498;  00, 3341. 

OPERATIONS. 

1888-89.  52  0.  y.  r.  blasted  and  removed,  89, 
1960. 

1890-91.  212  0.  y.  solid  and  2,070  c.  y.  loose  r. 
removed,  91, 2430. 

1891-93.  3,184  c.  y.  r.  removed  and  6,980  1.  f. 
of  training  wall  built,  93, 2067. 

1893-93.  6,034  1.  1.  new  walls  built;  nearly 
5,000  c.  y.  loose  r.  and  bowlders  removed,  93,  2601. 


1894-95.  729  c.  y.  loose  r.  and  918  o.  y.  bowlders 
blasted  and  removed,  95,  2463. 

PHYSICAL  CHARACTERISTICS. 

Description  ol,  88, 1761. 

PROJECTS. 

By  Col.  Craighill,  1887,  mouth  to  "The  Roughs," 
12  m.,  removal  of  r.  ledges  and  obstr.,  giving  a  chan. 
2'  X  20'  at  1.  w.;  est.,  110,000,  88,  1761.  At  and 
above  "The  Roughs,"  r.  removal  and  constr.  ol 
trarning  walls;  est.,  $65,000.  Total  est.,  t75,000, 
88, 1761;  89, 1959;  93,  2067. 

By  Capt.  Hodges,  1899,  for  expend,  available 
funds  to  blast  down  large  r.  on  the  shoals  and  to 
cut  trees  to  facilitate  the  floating  of  logs  over  "The 
Roughs,"  99,  2498. 

SURVEYS. 

Ex.  an.  act  Aug.  5,  1886;  made,  1887,  by  Col. 
Craighill,  87, 263;  88, 1761. 
Maps.    88, 1762. 


EE-116 


MEADOW  RIVER,  W.  VA. 


ENGINEERS. 

CUet  of  Engineers.    R.,  87,  263;  88,  226. 

In  charge.    Col.  W.  P.  Craighill,  1886.    R.,  88, 
1761. 

Assistant.    N.  H.  Hutton.    R.,  88, 1762. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 1761. 


PLANS. 

By  Col.  Craighill,  1887,  clearing  Meadow  E.  to 
facilitate  rafting;  est.,  $45,000,  88, 1762. 

SURVEYS. 

Ex.  au.  act  Aug.  5,  1886,  87,  263;  made,  1887,  by 
Col.  Craighill,  88, 1762. 
Maps.    88,1762. 


EE-133 


ELK  RIVER,  W.  VA. 


APPROPRIATIONS. 


1875, 

*«600,sur.,  76,ii,  166. 

1878, 

6,000,  79,  80,  656. 

1880, 

5,000,  80,  691. 

1881, 

5,000,81,917. 

1882, 

2,000,83,931. 

1886, 

1,600,86,1598. 

1888, 

3,000,  88, 1760. 

1890, 

2,600,90,2248. 

1892, 

2,600,93,2064. 

1894, 

2,000,  95,  2460. 

1896, 

2,000,  96,  2262. 

Total, 

31,000 

COMMERCE. 

Mineral  products  of  valley,  76,  ii,  171,  173,  176, 
176. 

C.  of  E.  mostly  logs,  79,  555. 

Description  of  C.  possibilities,  95, 2468. 

C.  entirely  in  timber  and  timber  products,  di- 
minished from  139,800  t.  in  1892  to  55,500  t.  in  1898, 
99,  2496. 

1901,  96,940  t.,  01,  489. 

Large  coal  fields  imderlie  watershed  of  E.,  04, 
2685. 

ENGINEERS. 
Chief  of  Engineers.    B.,  76,  91;  79,  80;  80, 

108;  81,  147;  83,  143;  83,  147;  84,  160;  86,  286; 
86,  281;  87,  251;  88,  224;  89,  260;  90,  234;  91, 
300;  93,  287;  93,  326;  94,  299;  95,  334,  336;  96, 
290;  97,  380;  98,  365;  99,  429,  440;  00,  493,  603; 
01,  489;  03,  415;  03,  446;  04,  476,  2582. 

Boards.  BEEH.  R.,  "Inadvisable  to  under- 
take imp.,"  04, 2586. 

In  charge; 

Maj.  W.  P.  Craighill,  1876-95;  76,  91.  B.,  76, 
11,  166;  79,  555;  (Lt.  Col.)  80,  690^  81,  917;  88, 


931;  83,  716;  84,  936;  85, 1857;  86, 1598;  87, 1923; 
(Col.)  88,  1760;  90,  2247;  91,  2427;  93,  2064;  93, 
2595;  94, 1963. 

Capt'.  T.  Turtle,  1889.    R.,  89, 1966. 

Lt.  Col.  P.  C.  Hams,  1895-97.  R.,  95, 2460,  2466; 
96, 2262. 

Maj.  J.  F.  Gregory,  1897.    R.,  97, 2566. 

Maj.  W.  H.  Bixby,  1898.    R.,  98,  2137. 

Capt.  H.  F.  Hodges,  1899-1900.  R.,  99,  2495; 
00,  3337,  3392. 

Maj.  E.  H.  Euftner,  1901.    R.,  01, 2732. 

Capt.  W.  E.  Craighill,  1902.    R.,  03, 1933. 

Maj.  Geo.  A.  Zinn,  1903-04.  B~  03,  1729;  04, 
2582. 

N.  H.  Hutton,  76, 11, 166.    E-,  76,  il,  167. 

C.  Humphries,  76,  ii,  166, 171.  ■ 

Lt.  T.  Turtle.    R.,  80,  692,  695. 

Capt.  E.  H.  Euflner.    R.,  81, 917;  83, 931. 

A.  M.  Scott.  B.,  84,  936;  85,  1868;  86,  1599; 
93,  2064;  93,  2696;  95,  2460;  97,  2565;  98,  2137; 
99, 2495;  00,  3339. 

W.  A.  Porter.  E.,  89, 1956. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  an  open  navigation  by  sluices  through  shoals, 
$100,000,  76,  ii,  166,  171.  For  slack-water  naviga- 
tion, by  22  locks  and  dams;  if  of  masonry,  $1,- 
643,080;  if  of  timber  and  masonry,  $1,000,000,  76, 
ii,  167, 170;  79,  555. 

LEGAL  PROCEEDINGS. 

Toward  removal  of  obstr.  lock  and  dam  near 
Charleston,  84,  937;  85, 1858;  86, 1599. 
Two   dams   obstr.   navigation.    Condemnation 

Sroceedings  instituted  against  one;  suit  dismissed, 
ommissioner's  price  regarded  as  excessive.  In- 
dictment brought  against  the  owner  of  the  other 
dam,  99,  2495. 


*  Allotment. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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LEGISLATION. 

Act  of  State  legislatrae  providing  for  removal  of 
dams,  87, 1923. 

OBSTRUCTIONS. 

E.  otstr.  by  milldams,  80,  692.  Dilapidated 
condition  of  corporate  lock  and  dam  near  Cliarles- 
ton  makes  it  an  obstr.  to  navigation,  83, 143,  931, 
933;  83,  716;  84,  937.  Eeoom.  by  DO.  tliat  all 
operations  be  suspended  tmtil  this  obstr.  is  reme- 
died, 8S,  934;  83,  716;  85, 1858. 

Several  small  grist  and  saw  mill  dams  obstr.,  94, 
1963.  Proceedings  to  be  instituted  for  their  re- 
moval, 9S,  2460.  Progress  of  the  proceedings  (see 
Legal  proceedings),  96, 2262;  97, 2565;  98,  2137. 

OPEKATIONS. 

1879-80.  Eemoval  of  rs.,  trees,  and  gravel 
bars,  80, 109, 693. 

1880-81.  Bemoval  of  r.  and  constr.  of  gravel 
and  St.  dikes  at  shoals,  81, 147, 917. 

1881-83.  Formation  of  chutes  and  dikes  at 
shoals,  83, 931. 

1883-84.    Bemoval  of  r.  from  chan.,  84, 936. 

1884-85.  Bemoval  of  obstr.  from  chan.,  85, 
1858. 

1888-89.  5,471  c.  y.  r.  blasted  and  removed 
fromchan.,  89, 1958. 

1890-91.  153  snags  and  18  r.  removed  from 
Chan.,  91, 2427. 

1891-93.  4,418  c.  y.  r.  blasted  and  removed  in 
the  upper  E.;  2,460  c.  y.  r.  and  7,670  1.  f.  of  round 
timber  used  in  dike  constr.  at  points  below  Clay 
Courthouse,  93, 2065, 2066. 

1893-93.  Chutes  cleared  and  w.;  chute  walls 
built  and  repaired;  passageways  opened  through 
4  abandoned  dams;  some  snags  and  other  obstr. 
removed,  93, 2595. 

1897-98.  Some  obstr.  removed;  dikes  at 
Queens  Shoal  chute  raised  from  3J'  to  4'  tor  500', 
98  2137. 

1899^0.  3,000  c.  y.  r.  blasted  and  scattered 
and  some  snags  removed,  00, 3339. 

1903-03.  Work  closed  Sept.,  1902;  property 
transferred  to  Kanawha  imp.;  unexpend.  balance 
returned  to  Treas.,  03, 1729. 

PHYSICAL  CHAKACTEBISTICS. 

Pools,  character  of;  w.otE.;  fall  of;  discharge  of; 
fceshets  on.  76,  ii,  166,  16& 


Geological  formation  of  valley  of,  76,  il,  172. 

Mineral  springs,  76,  ii,  173, 176. 

Cementr.,  76,ii,176. 

One  of  the  principal  tributaries  of  the  Great 
Kanawha  B.,  and  a  tortuous  stream  with  an  aver- 
age w.  of  200'  bet.  banks,  00, 3393. 

Max.  draft  carried,  1901,  2',  01, 489. 

FLANS.    (See  Estimates  and  Projects.) 

Inadequate  navigation  from  mouth  to  Braxton 
Courthouse,  100  m.,  for  a  d.  of  1'  x  IC,  by  cutting 
sluices  through  shoals,  76,  ii,  166,  169.  Slack- 
water  navigation  to  d.  of  4',  mouth  to  Braxton 
Courthouse,  100  m.,  by  means  of  22  locks  and  dams; 
locks,  24'  X 120';  average  lift,  8',  76,  ii,  167, 169, 170. 
Small  need  of  imp.,  79, 555. 

PRIVATE  (STATE)  WORK. 

Poorly  built  and  badly  located  dam  and  lock, 
built  by  State,  2i  m.  above  mouth;  should  be  re- 
moved, 76,  ii,  167, 169, 170. 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Craighill,  1875,  imp.  chans.  through 
shoals  to  a  d.  of  10  or  12"  at  1.  w.  by  cutting  sluice- 
ways 12'  w.;  also  the  removal  of  rs.,  snags,  and 
overhanging  trees;  est.,  $100,000,  76,  ii,  166,  171; 
79,  655;  80,  691;  81, 147;  85, 286. 

By  Maj.  Craighill,  1879,  expend,  of  app.  of  1878 
(15,000)  in  removing  obstr.;  small  occasion  for  imp., 
79, 80,  555. 


SURVEYS. 

Mouth  to  Braxton  Courthouse,  1875,  100  m.,  76, 
91,  ii,  166, 167. 

Notes  from  previous  civil  surs.,  76,  ii,  166,  167, 
171. 

Value  of  level  and  micrometer  attachment  to 
transits  for  rapid  sur.,  76,  ii,  171. 

Ex.  for  locking  and  damming,  an.  act  Aug.  17, 
1894.    R.  (unfav.).  Col.  Craighill,  1894,  95, 2466. 

Ex.  Elk  B„  mouth  to  Sutton,  au.  act  Mar.  3, 
1899;  made,  1899,  by  Capt.  Hodges  (R.  unfav.), 
00,  3393. 

Ex.  au.  act  June  13,  1902.  R.,  Capt.  Craighill, 
Feb.  5, 1903  (unfav.),!  04,  476,  2583. 


EE-157 


LITTLE  KANAWHA  RIVER,  W.  VA. 


Part. 

Title. 

Period. 

Appropriar 
tions. 

1874-1912 
1892-1912 

$494,418.00 
101,523.86 

b 

Little  Kanawha  B,,  operating  and  care  of  locks  and  dams 

c 

Little  Kanawha  B.'(iiiouth)  ice  harbor 

Total.... 

595,941.86 

Part  (a),  EE-IS?    Little  Kanawha  River,  W.  Va. 


APPROPRIATIONS . 

1876,  $7, 300,  77,  94,  663,  665. 

1878,  18, 000,  78, 108,  810,  813. 

1879,  18, 000,  79,  146, 1347. 

1880,  15,000,80,1833. 

1881,  40,000,81,1990. 

1882,  31,000,83,1958. 
1886,  16,875,  86,  1624. 
1888,  25,000,88,1793. 
1890,  40,000,90,2278. 
1896,  1,500,96,2328. 


1902, 
1905, 
1905, 
1907, 
1909, 
1910, 


743,  99,  2474. 

1,000,08,1925. 

1,000,05,1879. 

163,000,05,1880. 

81,000,07,1743. 

30,000,09,1796. 

6,000,  10,1960. 


Total,  494,418    (inol.    misc., 
2358). 


$496,663.60,    13, 


I  H.  D.  81,  58th,  2d. 
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COMMEBCE. 

Probable  C,  75, 743. 

Navigation  only  during  h.  w.,  7fi,  744. 
'  C.  of  1877  passing  look  of  Little  Kanawha  Navi- 
gation Co.,  77, 664. 

Tolls  collected  by  Little  Kanawha  Navigation 
Co.,  for  1881,  81, 1990. 

Country  rich  in  resources,  1894,  95, 2523. 

Not  largely  increased  by  E.  imp.,  96,  2328;  99, 
426. 

Bates,  through  pin'ohase  of  LocIes  1-4,  reduced 
amount  of  former  tolls,  07, 561. 

Boats  engaged  on  R.,  10,  707. 

Rates  lowered,  13,917. 

CONTRACTS. 

1877.  Removal  of  r.  at  Beaver  Rocks  and 
Nallor  Bend,  77,  663. 

1883.  T.  B.  Townsend,  dimension  and  rub- 
ble St.,  $4.50  and  $3.50  c.  y.,  88, 1969. 

1886.  Portsmouth  Foundry  &  Machine  Works, 
boilers  and  machiaery  for  lock  constr.,  85,  1891. 
S.  M.  Hamilton  &  Co.,  cement,  $1.40  bbl.  A.  J. 
Mitchell,  sawed  lumber,  85,  1891;  timber,  85, 
1892.    Morris  &  Co.,  coal,  Si*  bushel,  85, 1892. 

1891.  T.  W.  Moore,  oak  timber,  $6,332,  91, 
2472.  Pattin,  Hall  &  Pattin,  ironwork,  $2,118,  91, 
2472.  G.  Kinsey  &  Co.,  ironwork,  $684.95,  91, 
2472. 

1906.  The  Parkersburg  Mill  Co.,  white  oak 
timber,  $29.60  M;  H.  A.  Douglass,  St.,  98$  c.  y.; 
The  Atlas  Portland  Cement  Co.,  cement,  prices 
given;  H.  A.  Douglass,  sand,  76(t  c.  y.;  Mtmioipal 
Eng.  &  Con.  Co.,  concrete  mixer,  $495;  The  Queen 
City  Supply  Co.,  boiler,  hoisting  en^es,  prices 
given;  Thos.  Carlin's  Sons  Co.,  derrick  irons,  ropes, 
etc.,  prices  given;  Pittsburgh  Industrial  Iron 
Works,  pumps,  etc.,  prices  given,  06, 1622-23. 

1907.  G.  Elias  &  Bro.,  timber,  prices  given; 
Parkersburg  Mill  Co.,  timber,  $34  M;  Parkersburg 
&  Marietta  Sand  Co.,  sand  and  gravel,  50(|!  c.  y. 
G.  W.  Righter,  timber,  $30  M,  07, 1745-46. 

1908.  Nicolette  Lumber  Co.,  timber,  prices 
given,  08, 1816. 

1909.  The  Parkersburg  Mill  Co.,  timber, 
$4,643.02,  09,  1797. 

1910.  The  Superior  Portland  Cement  Co., 
cement,  $744,  10, 1961.  Stephen  Davidson,  constr. 
lockkeeper's  house,  etc.,  prices  given;  The  Guy 
Johnston  Cont.  Co^,  constr.  office  and  wareroom, 
$1,813,  11,  2160. 

1911.  The  Pattin  Bros.  Co.,  iron,  steel,  etc., 
$1,065.83;  Cantrel  Cons.  Co.,  constr.  lock  house, 
etc.,  $2,740,  11,  2161. 

1913.  Rippley  Hdw.  Co.,  gasoline  boat,  $2,600, 
13, 2358. 

ENGINEERS. 

CJblet  of  Engineers.  B.,  75,  73;  77,  94;  78. 
107;  79,  145;  80,  197;  81,  265;  83,  259;  83,  267 

84,  266;  85,  291;  86,  286;  87,  242;  88,  228;  89. 
266;  90,  240;  91,  308;  93,  295;  93,  334;  94,  307 
95,  342,  343;  96,  299;  97,  384;  98,  362;  99,  426 
00,  489;  01,  486;  03,  413;  03,  443;  04,  473,  476 
05,  483;  06,  533;  07,  560;  08,  598,  602;  09,  631 
10.  706;  11,  760;  18, 915,  920. 

Boards: 

BERH.  reviews  Maj.  Zinn's  R.,  1903,  and  recom. 
purchasing  locks  and  dams  from  present  owners, 
at  $75,000,  and  repair  of  same,  at  $88,000,  04,  2613. 

BERH.  reviews  Capt.  Craighill's  B.,  1903,  and 
concurs  in  his  opinion  to  deter  any  imp.  until 
question  of  purchasing  locks  and  dams  from  Little 
Kanawha  Nav.  Co.  is  settled,  04,  2600. 

In  cliaTge: 

Maj.  W.  E.  Merrill,  1876-79;  75,  73.  B.,  75,  740; 
77,  663;  78,  806,  813;  79, 1346. 

Mai.  J.  W.  Cuyler,  1880-83.  R.,  80,  1831;  81, 
1988;  88, 1967. 

Capt.  J.  C.  Post,  1883-87.    E.,  83, 1672;  84, 1754; 

85,  1890:  86, 1623. 

Lt.  Col.  W.  E.  Merrill,  1887.    B.,  87, 1828. 

Maj.  D.  W.  Lockwood,  1888-95.  R.,  88,  1792; 
89,  1987;  90,  2278;  91,  2471;  98,  2114,  2117;  93, 
2641;  94,  2006;  95,  2510,  2520. 


Maj.  J.  P.  Gregory,  1896-97.  R.,  96,  2327;  97, 
2582 

Maj.  W.  H.  Bixby,  1898-99.    B.,  98,  2113. 

Capt.  H.  F.  Hodges,  1899-1901.  R.,  99,  2474; 
00,  3317. 

Maj.  B.  H.  Ruffner,  1901-02.    R„  01, 2723. 

Capt.  W.  E.  Craighill,  1902-03.  B.,  02, 1925;  04, 
2598. 

Maj.  G.  A.  Zinn,  1903-07.  B.,  03, 1718;  04, 2572, 
2607;  06, 1878;  06, 1620. 

Capt.  E.  C.  Boggs,  1907-08.    B.,  07, 1743. 

Capt.  F.  W.  Altstaetter,  1908-.  B.,  08,  1814; 
09, 1796;  10, 1960;  (Maj.)  11,  2160;  13,  2357. 

Assistants: 

E.  J.  Carpenter.    B.,  75, 742. 
J.  E.  Bell,  77, 663;    R.,  78, 807. 
W.  E.  Strong.    B.,  79, 1346;  80, 1833. 
M.  W.  Venable.    B.,  87, 1830. 
B.  F.  Thomas.    B.,  88, 1793;  89,  1988;  90, 2279; 
91,  2472;  98,  2115,  2119;  98,  2114. 
E.  Moeser.    B.,  98,  2113;  99,  2475;  00,  3317. 
W.M.Hall.    E.,  04,  2601. 

ESTIMATES.    (See  Projects.) 

Maj.  Merrill,  1875,  imp.  from  Spring  Creek  to 
Bulltown,  by  slack-water  navigation,  12  locks  and 
dams,  $758,400,  76,  740;  77,  666;  will  be  largely 
increased  if  r.  foimdations  are  not  found,  75,  742; 
same  work  est.  by  E.  J.  Carpenter  at  $480,000,  75, 
744;  considered  too  low  by  Maj.  Merrill,  75,  740. 
For  temporary  imp.  by  removal  of  r.  and  obstr., 
$7,300,  75,  742. 

Maj.  Merrill,  1878,  lock  and  dam  at  Burning 
Springs,  $84,200,  78,  813.  Cause  of  increase  from 
est.  of  1875,  78,  813;  79, 146, 1347. 

LEGAL  PBOCEBDINGS. 

Transfer  of  Little  Kanawha  Nav.  Co.  property 
to  US.,  06, 1879. 

OPEBATIONS. 

1876-77.  Temporary  imp.  by  removal  of  r., 
sand,  gravel,  and  other  obstr.  by  hired  labor,  77, 
664. 

1877-78.  Removal  of  r.  by  contract,  78,  107, 
808.  Constr.  of  wing  dams  and  removal  of  obstr. 
by  hired  labor,  78, 108,  808. 

1878-79.  Removal  of  r.  and  obstr.  and  constr. 
of  wing  dams  by  hired  labor,  79, 145,  1346. 

1879-80.  27,378  trees  and  11,925  snags  cut  and 
removed;  11,133  1.  f.  crib  dams  and  3,712  1.  f.  brush 
dams  built,  80, 1835. 

1883-83.  St.  for  lock  and  dam  received  and 
repaifed,  83, 1572. 

1883-84.  Preparations  of  St.  continued,  84, 
1754. 

1884-85.  Machinery  placed  and  cofferdam  half 
finished,  86, 1890. 

1885-86.  Cofferdai^  completed;  foundation  of 
miter  and  R.  walls  excavated  and  walls  partially 
built  upon  concrete  foundation,  86, 1623. 

1886-87.  Constr.  of  lock;  R.  and  head  walls 
commenced,  87, 1829. 

1887-88.  1,090  c.  y.  dimension  and  backing 
St.  quarried  and  delivered  at  lock  site;  460  c.  y. 
cut  St.  and  230  c.  y.  backing  placed  in  constr.  of 
Lock  and  Dam  No.  5;  repairs  to  chute  at  Glenville, 
88, 1794. 

1888-89.  R.  wall  of  lock  completed;  constr. 
of  land  wall,  coflerdam,  and  lockkeeper's  house 
begun,  89, 1987. 

1889-90.  Lockkeeper's  house  and  entire  look 
masonry  completed;  lock  floor  laid;  238  c.  y.  st. 
cut;  2,392  c.  y.  masomy  laid;  4,116  c.  y.  earth  ex- 
cavated; 2,638  1.  f.  piles  driven,  and  148  c.  y.  con- 
crete laid,  90, 2278. 

1890-91.  Framing  of  look  gates  completed; 
constr.  of  dam  begun;  130  c.  y.  st.  cut,  550  c.  y. 
laid,  and  4,029  c;  y.  quarried;  91, 2473. 

1891-93.  16,700  c.  y.  dr.  at  and  below  dam 
site;  260  1.  f.  oribwork  sunk  and  filled  in  constr.  of 
the  dam;  protection  crib,  guide  crib,  and  cribwork 
tor  protection  of  the  R.  bank  built;  lock  gates, 
wickets,  and  maneuvering  apparatus  put  in  place; 
lock  floor  paved;  constr.  and  repair  of  plant,  92, 
2115.  Operation  and  repair  of  lock  and  dam,  93, 
2118. 
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1892-93.  Dike  of  dam  completed;  shore  crib 
below  loclc  constr.;  misc.  work  done,  93, 2641. 

1897-98.    Over  1,000  obstr.  removed,  98,  2113. 

1898-99.  About  700  snags  and  520  c.  y.  r.  re- 
moved, 99,  2474 

1899-00.  About  2,500  snags  and  other  obstr. 
and  1,138  c.  y .  r.  removed,  00, 3318. 

1903-04.  Snags,  stumps,  logs,  fallen  trees,  etc., 
removed;  fire  extinguishers  placed  in  U.  S.  build- 
ings, 04,  2572. 

1905-06.  Stumps,  trees,  snags,  etc.,  removed; 
on  Nov.  1, 1905,  US.  took  charge  of  Looks  and  Dams 
Nos.  1-4,  06, 1620. 

1906-07.    Repairstoworks,  07, 1743. 

1907-08.  Extensive  repairs  made  to  locks  re- 
cently purchased,  08, 1814. 

1908-09.  Snags,  logs,  trees,  etc.,  removed; 
repairs  to  Locks  1-4  completed,  09, 1796. 

1909-10.  Obstr.  removed  from  chan.;  sur. 
made  of  B.,  10,1960. 

1910-11.  IJook  keepers'  houses,  offices,  etc., 
erected  at  Locks  Nos.  1  and  2;  foundations  placed 
at  Lock  No.  3;  ofllce  and  wareioom  erected  at 
Lock  No.  4;  milldam  at  Stouts  Mill  removed; 
obstr.  removed  from  chan.,  11,  760, 2160. 

1911-13.  Buildings  constr.  at  Lock  No.  3; 
gates  for  Lock  No.  1  built;  extensive  repairs  made 
at  Lock  and  Dam  No.  6,  IS,  2357. 

PHYSICAL  CHABACTEKISTICS. 

Description  of  E.,  73, 742,  744;  78, 806. 

FaUs,  76,  740,  744,  745. 

High  water,  75, 744. 

Discharge,  76, 745. 

Area  of  water  shed,  78, 806. 

Description  of,  1894.  Glenville,  55  m.  from  head 
of  navigation,  west  Fork,  has  an  elevation  of  80', 
which  would  require  7  addl.  locks  to  give  4'  d.,  96, 
2522. 

Freshets  and  washouts  damaging  works  of  navi- 
gation company,  and  making  navigation  expensive 
and  dlfflouft,  96, 2327. 

Description  of  locks  and  dams  owned  by  Little 
Kanawha  Nav.  Co.,  04, 2608. 

Extent  of  slack-water  navigation,  water  stages, 
etc.,  09, 632. 

Empties  into  Ohio  E.  at  Parkersburg,  W.  Va. 
General  course,  nw.;  is  very  crooked  and  full  of 
sharp  turns.    About  158  m.  1.,  13, 915. 

PRIVATE  (CORPORATE)  WORK. 

Little  Kanawha  Navigation  Co.  began  in  1867 
and  completed  in  1874  the  slack-water  navigation 
to  d.  of  4'  from  mouth  to  Spring  Creek,  43  m.,  by 
4  locks  and  dams;  locks  23'  x  143',  76, 740,  744;  77, 
664. 

Condition  of  the  works  of  the  canal  company, 
1894.  Valued  by  the  company  at  $250,000,  96, 
2520. 


Leaky  dams  of  navigation  company  lessening 
value  of  U.  S.  works,  94, 2006;  96, 2511;  96, 2328. 

PROJECTS. 

Mai.  Merrill,  1875,  temporary  imp.  by  removing 
r.  and  other  obstr.,  76,  742,  744;  77,  663,  665.  For 
permanent  imp.,  to  4'  from  head  of  slack-water 
navigation.  Spring  Creek  to  Bulltown,  87i  m.,  by 
slack-water  navigation,  12  locks  and  dams;  locks 
143'  X  23',  with  an  average  lift  of  125',  76,  740;  77, 
664;  78,  813.  First  dam  and  lock  proposed  at 
Burning  Springs,  78, 813. 

The  proj.  of  1876  proposed  the  constr.  of  a  lock 
and  dam  near  Burning  Springs,  to  extend  slack- 
water  navigation,  for  4',  a  distance  of  12  m.,  and  the 
imp.  of  the  natural  chan.  for  an  addl.  distance  of 
80  m.,  by  the  removal  of  obstr.  to  obtain  40'  w.  and 
at  least  2'  d.  during  4  months  of  the  year.  Est., 
lock  and  dam,  $62,000,  76, 741.  In  1878  dimensions 
of  the  lock  increased;  est,  $84,200,  78,  813;  81, 
1989;  83,  1958.  In  1883,  est.  increased  to  $135,- 
672.47,  83,  1573.  Of  the  $129,300  app.  previous  to 
1883,  $43,300  was  tor  the  removal  of  obstr.,  S3, 1674. 
Increased  cost  of  work  due  to  the  small  app.,  86, 
1623.    In  1888,  $51,800  est.  for  completion,  88, 1793. 

Act  Mar.  3, 1905,  au.  purchase  of  locks  and  dams 
from  Little  Kanawha  Nav.  Co.,  according  to  Maj. 
Zmn's  K.'  (see  Surveys),  06,  484. 

SURVEYS. 

From  Bulltown  to  mouth,  1874,  76,  73,  740,  742. 

Ex.,  1884,  of  previous  works  of  imp.  upon  the  R., 
84  1754. 

Ex.  for  locks  and  dams,  report  to  contain  prob- 
able price  for  which  the  U.  S.covild  obtain  possession 
of  looks  and  dams,  au.  act  Aug.  17,  1894;  made, 
1894,  by  Maj.  Lockwood  (B.  unfav.),  96, 2520. 

Pre.  ex.  bet.  Lock  No.  5  and  Bumsville,  au.  act 
Jime  13,  1902.  R.,  Capt.  Craighill,  Feb.  14,  1903; 
not  advisable  to  undertake  any  imp.  until  U.  S. 
acts  on  question  of  purchasing  locks  and  dams 
below  Lock  No.  5,2  04,  476, 2597. 

Est.  of  probable  cost  of  locks  and  dams  in  Little 
Kanawha  R.,  present  condition,  cost  of  repairs, 
etc.,  au.  act  June  13, 1902.  R.,  Maj.  Zmn,  Aug.  3, 
19GS;  considered  it  desirable  for  U.  S.  to  pmchase 
property  and  rights  at  cost  of  $75,000,  and  repair 
same  at  cost  of  $88,000,3  04, 476,  2607. 

Siu:.  for  a  lock  and  dam  above  Lock  No.  5,  au. 
act  Mar.  2,  1907.  R.,  Capt.  Boggs,  Jan.  31,  1908 
(unfav.),«O8,602. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  for  modifi- 
cation of  existing  system  of  locks  and  dams,  and 
further  imp.  R.,  Maj.  Altstaetter,  Jime  8,  1909, 
Jan.  31,  1910,  and  May  23,  1911  (not  considered 
immediately  advisable),'  18, 920. 

Maps.' 
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Little  Kanawha  River,  W.  Va.    (Locks  and 
dams,  opeirating  and  care.) 


APPROPRIATIONS. 

1892, 

$611.65 

1893, 

4,797.97 

1894, 

2,445.32 

1895, 

3,864.13 

1896, 

3,230.47 

1897, 

2,349.03 

1898, 

1,723.63 

1899, 

2,496.58 

1900, 

2,421.61 

1901, 

2,365.63 

1902, 

3,130.46 

1903, 

2,083.  97 

1904, 

3,385.05 

1905, 

3,792.06 

1906, 

4,217.40 

1907, 

7,950.67 

1908, 

11,442.43 

1909, 

10,338.43 

1910, 

8,040.03 

1911, 

11,069.06 

1912 

9,778.38 

Total, 

101,623.86 

(aUotted    $115,434.72,     13, 


1 H.  D.  309,  68th,  2d. 
!  H.  D.  217,  58th,  2d. 
a  H.  D.  309,  68th,  2d. 
« H.  D.  917,  60th,  1st. 
5  H.  D.  480,  62d,  2d. 

« Expend,  imder  permanent-indefinite  app.  au.  act  July  5, 1884,  and  Mar.  3, 1909,  for  operating  and  keep- 
ing in  repair  canals  and  other  public  works. 
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COMMERCE. 

Description  of.  Value  of,  at  1896,  that  had  passed 
through  since  opening  ot  the  canal  and  lock,  est.  at 
S5,271,276,  96,  2329;  during  1898,  122,406  t.,  valued 
at  about  12,176,352;  1899, 138,664 1.,  valued  at  about 
$1,795,000,  90,  2478;  00,  3320. 

Owing  to  U.  S.  assuming  control  of  Locis  Nos.  1 
to  4,  no  tolls  being  charged,  a  great  increase  in 
traffic,  06, 1623. 

1911, 120,000 1.,  principally  oil-well  supplies,  saw 
logs,  EE.  ties,  13,  2360. 

Comparison  of  boat  and  rail  rates,  IS,  2361. 

CONTRACTS. 

1904.  Stephen  Davidson,  frame  storehouse, 
Lock  No.  5,  $1,675,  04,  2574. 

1911.  3.  &  J.  B.  MilhoUand  Co.,  iron  and  steel 
lor  Lock  No.  4,  $612.93,  11, 2162. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  93,  335;  94,  307;  95, 
342;  96,  300;  97,  384;  98,  363;  99,  426;  00,  490; 
01,  487;  03,  413;  03,  444;  04,  474;  05,  484;  06, 
534;  07,  562;  08,  600;  09,  634;  10,  709;  11,  763; 
18,  917. 

In  charge: 

Maj.  D.  W.  Lookwood,  1888-95.  R.,  93,  2642; 
94,  2007;  95,  2511. 

Maj.  J.  F.  Gregory,  1896-97.  R.,  96,  2328;  97, 
2582. 

Maj.  W.  H.  Bixby,  1898-99.    R.,  98,  2115. 

Capt.  H.  F.  Hodges,  1899-1901.  R.,  99,  2476; 
00, 3319. 

Maj.  E.  H.  Huflner,  1901-02.    R.,  01,  2724 

Capt.  W.  E.  Craighill,  1902-03.    R.,  03, 1926. 

Maj.  G.  A.'  Zinn,  1903-07.  R.,  03,  1719:  04, 
2573;  05, 1880;  06, 1623. 

Capt.  F.  C.  Hoggs,  1907-08.    R.,  07, 1746. 

Capt.  F.  W.  Altstaetter,  1908-.  R.,  08,  1816; 
09,1798;  10,1962;  (Maj.)  11,  2161;  13,2359. 

B.  F.  Thomas.    R.,  96, 2330;  97,  2583. 

E.  Moeser.    R.,  98,  2117;  99,  2479;  00,  3321. 

OPERATIONS.! 

1894-95.  New  timber  and  concrete  floor  put 
in  lock,  95,  2512. 


1895-96.  Upper  shore  crib  extended;  bank  be- 
low lock  riprapped,  and  misc.  work  done,  96, 2329. 

1896-97.  Minor  repairs  made  to  lock  and  dam, 
97,  2583. 

1897-98.  Minor  repairs  made  to  lock  and  dam, 
98, 2115. 

1898-99.  Emptying  valve  repaired,  gates  re- 
sheeted  and  repairs  made  to  guide  crib  and  dam, 
99,  2479. 

1899-00.  Necessary  repairs  made  to  lock  and 
dam  and  about  1,750  s.  f.  ot  terreplein  paved,  00, 
3320. 

1900-01.  Rebuilding  guide  crib  to  Lock  No. 
S,  and  general  repairs,  01, 2724. 

1901-03.    Mmor  repairs  to  works,  03, 1926. 

Necessary  repairs  to  lock  and  dam, 


1903-03. 
03, 1719. 

1903-04. 

1904-05. 
1880. 

1905-06, 


Eepairs  to  works,  04,  2573.  • 
General  repairs  to  structures,  06, 


Locks  Nos.  1  to  4,  owned  by  Little 
Kanawha  Nav.  Co.,  purchased  by  U.  S.,  and  on 
Nov.  1,  1905,  placed  under  U.  S.  control;  general 
repairs  made  to  all  locks  and  dams,  06, 1623. 
1906-07.    Eepairs  to  structures,  07, 1747. 

Mamten.  and  repair  of  works,  08, 


1907-08. 
1816. 
1908-09. 
1909-10. 
1910-11 


Repairs  to  works,  69, 1798. 

Minor  repairs  to  works,  10, 1962. 

Lockmaster's  shelter  house  coustr.; 
general  repairs  to  works,  11, 2161. 

1911-13.    Minor  repairs  to  locks  and  dams, 
13,  2359. 


PHYSICAL  CHARACTERISTICS. 

Leakage  of  works  of  Little  Kanawha  Navigation 
Co.  lessening  usefulness  of  U.  S.  work.  93, 2642;  94, 
2007;  95,  2512. 

Table  of  important  features  of  Locks  and  Dams 
Nos.  1  to  5,  giving  romplete  description  of  struc- 
tures, 03, 1720. 

Stoppage  of  navigation,  1904,  due  to  leaky  con- 
dition of  Locks  Nos.  1-4,  04,  2673. 

Ice  interferes  with  navigation,  13,  918. 


SURVEYS. 

Cong,  docs.,  etc.,  relating  to  exs., 
etc.,  13, 919. 


surs.,  plans, 


Part   (c),  EE  1S7    Little   Kanawha  River  (Mouth),   W.  Va. 

(Ice  harbor.) 


ENGINEERS. 

Chief  ot  Engineers.    R.,  79, 147;  80, 196. 
In  charge.    Maj.  W.  E.  Merrill.    R.,  80,  1790. 
Assistant.    W.  E.  Strong.    R.,  80, 1793. 

PRIVATE  (CORPORATE)  WORK. 

Petition  of  Little  Kanawha  Bridge  Co.  with 
reference  to  the  disposal  of  their  br.  as  an  obstr. 
in  E.,  80, 1797. 

PLANS. 

By  Maj.  Merrill,  1880,  2  ice  breakers  of  timber 


and  St.  below  EE.  br.  across  the  Ohio;  est.,  $6,000, 
80, 1796. 

By  Maj.  Merrill,  1880,  raising  wagon  br.  near 
mouth  of  Little  Kanawha  E.  32'  and  constr.  of 
approaches  thereto;  est.,  $80,000,  80, 1795. 

Modification  of  above  plan;  est.,  $60,000,  80, 
1795. 

SURVEY. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Maj.  Merrill, 
80, 1790. 


1  See  references  to  Engineers  in  charge  for  minor  misc.  work  performed  each  year. 
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FF.— PITTSBURGH,  PA.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Pittsburgh,  Pa. 


list 


Note— This  group  begins  on  left  bank  of  Ohio  B...  vicinity  of  Wheeling,  W.  Va.,  at  Dam  No.  10;  ...,. 
of  waterways  proceeds  to  Pittsburgh,  Pa.,  thence  by  tributaries  thereof,  returning  by  right  bank  of 
Ohio  R.  to  vicinity  of  Dam  No.  10,  at  Steubenville,  Ohio. 


FF 
FF 
FF 


FF    1  Ohio  R.  (see  Dist.  CC)  FF  80 

FF    3  Oliio  K.,Locks  and  Dams  Nos.  10  to  1  FF  21 

(see  Dlst.  CC)  FF  38 

FF    3  Raccoon  Cr.,  Pa.  (1)  FF  33 

FF    4  Chartiers  Cr.,  Pa.  (1)  FF  34 

FF    6  Ohio  R.,  junction,  at  Pittsburgh,  Pa.,  FF  35 

of  Allegheny  and  Monongahela  Rs.  FF  36 

(1)  FF  37 

6  Monongahela  R.,  Pa.  (1)  FF  38 

7  Temulle  Cr.,  Pa.  (6)  FF  39 

8  Dunkard  Cr.,  Pa.  and  W.  Va.  (6)  FF  30 
FF  9  Buffalo  Cr.,  W.  Va.  (6)  FF  31 
FF  10  Junction   of    W.   Fork   and   Tygarts  FF  33 

Valley  Rs.,  W.  Va.  (6)  FF  33 

FF  11  West  Fork  R.,  W.  Va.  (6)  FF  34 

FF  13  Tygarts  Valley  R.,  W.  Va.  (6)  FF  36 

FF  13  Buckhannon  R.,  W.  Va.  (13)  FF  36 

FF  14  Cheat  R.,  Pa.  and  W.  Va.  (6)  FF  37 

FF  16  Toughiogheny  R.,  Pa.  and  Md.  (6)  FF  38 

FF  16  Castleman  B.,  Pa.  and  Md.  (15)  FF  39 

FF  17  Indian  Cr.,  Pa.  (15)  FF  40 

FF  18  Turtle  Cr.,  Pa.  (6)  FF  41 

FF  19  Pittsburgh,  Pa.  (1)  (6)  (30)  FF  43 


Allegheny  R.,  Pa.  (1)  (19) 

Kisklmlnetas  R.,  Pa.  (30) 

Loyalhanna  Cr.,  Pa.  (31) 

Black  Lick  Or.,  Pa.  (31) 

Conemaugh  R.,  Pa.  (31) 

Stony  Cr.,  Pa.  (34) 

Crooked  Cr.,  Pa.  (20) 

Mahoning  Cr.,  Pa.  (30) 

Bed  Bank  Cr.,  Pa.  (30) 

Clarion  R.,  Pa.  (20) 

Tlonesta  R.,  Pa.  (30) 

Tuna  Cr.,  Pa;  (30) 

Oswayo  Cr.,  N.  T.  and  Pa.  (30) 

Conewango  Cr.,  N.  T.  and  Pa.  (30) 

Broken  Stravp  Cr.,  N,  T.  and  Pa  (30) 

Oil  Cr.,  Pa.  (30) 

French  Cr.,  Pa.  and  N.  T.  (30) 

Buffalo  Cr.,  Pa.  (20) 

Beaver  R.,  Ohio  and  Pa.  (1) 

Connoquenessing  Cr.,  Fa.  (38) 

Shenango  B.,  Ohio  and  Pa.  (38) 

Mahoning  B.,  Ohio  and  Pa.  (38) 

Little  Beaver  R.,  Ohio  and  Fa.  (1) 


FF-G  MONONGAHELA  RIVER,  PA.  AND  W.  VA. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


List  of  notable  points— mouth  to  headwaters 

Monongahela  R.,  Pa.  and  W.  Va ' 

Monongahela  R.,  Lock  and  Dam  No.  7 

Monongahela  R.,  Lock  and  Dam  No,  6 

Monongahela  R.,  purchase  of  canal  system 

Monongahela  R.,  Pa 

Monongahela  R.,  W.  Va 

Monongahela  R.,  operating  and  care  of  locks  and  dams.. 


Total. 


1826-1900 

1888 
1890-1897 
1895-1898 
1898-1912 
1898-1912 
1885-1912 


$1,267,900.00 
'166,733.13 
1167,000.00 
3,766,616.46 
,2,237,605.00 
460,000.00 
3,641,231.08 


1,687,084.67 


Part  (a),  FF-6    Notable  Points,  Mouth  to  Headwaters. 


Ohio  R.,  Pa. 
Pittsburgh,  Pa. 
Locks  and  Dams  1,  3. 
McKeesport,  Fa. 
Toughiogheny  R.,  Pa. 
Lock  and  Dam  3. 
Monongahela  City,  Pa. 
Lock  and  Dam  4. 
Charlerol,  Pa. 
Brownsville,  Pa. 


Locks  and  Dams  6,  6,  7,  8. 

Cheat  R.,  Pa.  and  W.  Va. 

Lock  and  Dam  9. 

Morgantown,  W.  Va. 

Deckers  Cr.,  W.  Va. 

Locks  and  Dams  10, 11, 12, 13, 14, 15. 

Fairmont,  W.  Va. 

Tygarts  Valley  R.,  VF.  Va. 

West  Fork  R.,  W.  Va. 


'  Only  16,301.36  expended;  full  purchase  price  included  in  Part  e. 
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tart  (b),  FF-6     Monongahela  River,  Pa.  and  W.  Va. 


Appropriations.! 

1872, 

$25,000,  73,  503. 

1873, 

66,000,  73,  603. 

1874, 

25,000,  74,  66,  482. 

1875, 

22,000,  75,  72,  738. 

1878, 

25,000,78,806. 

1879, 

24,000,  79, 145, 1346 

1880, 

25,000,  80, 1764. 

1881, 

25,000,  81, 1945. 

1882, 

25,000,83,1931. 

1884, 

45,000,84,1701. 

1886, 

90,900,86,1542. 

1888, 

35,000,88,1677. 

1892, 

25,000,  93,  1985. 

1894, 

20,000,95,2398. 

1896, 

30,000,96,2136. 

1897, 

350,000,97,2385. 

1898, 

400,000,  98, 2175. 

Total, 

1,267,900 

COMMERCE. 

Important,  73,  417,  418;  76, 11, 132, 135, 139. 

Value  of  coal  formation  reached  by,  76,  ii,  133, 
139. 

Method  and  cost  of  transportation  of,  76,  ii,  133, 
134. 

Value  and  importance  of  works  of  Monongahela 
Navigation  Co.,  87, 1802, 1805. 

C.  movement  on  the  Lower  Monongahela,  1884 
to  1891,  93,  1986. 

Great  natural  resources  of  the  adjacent  country 
depend  on  the  navigabihty  of  the  K.  for  develop- 
ment, 95,  2397. 

C.  accommodated  at  Lock  No.  9  during  1898, 
33,643  t.;  1899,  41,503  t.;  and  1900,  67,211 1.,  00,  478. 

CONTRACTS.    (See  Projects.) 

1873.  Smith,  Hawkins  &  Davis,  lock  (except 
lilt  and  miter  walls)  at  Hoards  Bocks,  $54,641.75, 
to  he  completed  Dec,  1874,  73,  603.  Time  ex- 
tended to  Dec.,  1875,  75,  72,  7.35.  Extended  to 
June  20, 1876,  an*  completed,  76,  ii,  64. 

1876.  Smith  &  Hawkins.  St.  dam  at  Hoards 
Eocks.  In  July,  1876,  for  lack  of  reasonable  prog- 
ress, contract  was  annulled  and  work  prosecuted 
with  hired  labor,  76,  ii,  65. 

1881.    Shipman  &  Cannody,  St.,  81, 1944. 

1888.  Mapel  Bros.  &  Titus,  white  oak  timber, 
$39.97  1,000'  b.  m.,  89, 1880. 

1889.  C.  T.  McDonald,  look  and  dam  constr., 
$38,727;  Lambert  Bros.  &  Co.,- furnishing  operating 
machinery  for  Lock  No.  8,  $3,889,  89, 1881. 

1897.  C.  I.  McDonald,  Locks  and  Dams  Nos. 
10  to  15,  $600,814,  98, 2181.  Annulled  May  31, 1900, 
00,  3226. 

ENGINEERS. 

Chief  of  Englneeis.    R.,  71,  60;  73,  57;  73, 

59;  74,  65;  76,  72,  73;  76,  89;  77,  94;  78, 107;  79, 
144;  80,  193;  81,  261;  83,  256;  83,  263;  84,  262; 
85,  282;  86,  273;  87,  238,  239;  88,  215;  89,  251, 
254;  90,  226;  91,  290,  291;  93,  278,  279;  93,  313; 
94,  290;  95,  323;  96,  279;  97,  359;  98,  373;  99, 
417;  00,  477. 

Boards: 

1874.  Recom.  trial  of  movable  dams  with  hy- 
draulic gates  in  connection  with  navigable  chute 
on  Dam  No.  1  of  the  Monongahela  Navigation  Co.; 
US.  to  pay  half  the  cost  of  experiment,  and  if  suc- 

■  cessful  the  company  to  become  owners  of  the  dam, 
74, 480.    (See  Ohio  Biver.  Board  of  Engineers.) 

Convened,  Pittsburgh,  Dec.  21,  1886,  by  S.  O. 
No.  112,  C.  of  E.,  to  report  upon  0.  value  and  im- 
portance of  works  of  Monongahela  Navigation  Co. 
B.,  87,  1802.  (Majs.  King,  Stickney,  and  Mac- 
kenzie.) 

In  charge: 

Maj.  W.  E.  MerriU.  1872-92.  R.,  73,  412;  73, 
503,  504;  74,  481;  75,  735;  76,  ii,  54,  129;  77,  662; 
78,  806;  79,  1344;  (Lt.  Col.)  80,  1763;  81,  1943; 


83,  1929;  83,  1548;  84,  1699,  1701;  85,  1813,  1817; 
86,  1642,  1543;  87,  1800-1809;  88,  1676,  1678;  89, 
1879, 1882,  1904;  90,  2190,  2192,  2193;  91,  2355,  2357, 
2359,  2360. 

Maj.  A.  Stickney,  1892-93.  B.,  93,  1984,  1986, 
1989;  (Lt.  Col.)  93, 2488. 

Capt.  B.  L.  Hoxie,  1894-96.  R.,  94,  1903;  95, 
2396;  (Majj  96, 2134. 

Maj.  C.  ¥.  PoweU,  1897-.  B.,  97, 2383;  98, 2173; 
99,  2373;  00, 3225. 

Assistants: 

C.  Reiohspfarr,  73, 414. 

E.  A.  Chase,  73,  414. 

J.  F.  Wilson,  73,  414. 

S.  Petitdidier,  75,  735;  76,  ii,  131. 

J.  E.  Bell,  76,  ii,  54. 

T.  P.  Roberts,  76,  ii,  129.    R.,  76,  Ii,  131. 

W.  Weston,  79, 1344. 

L.  M.  Petitdidier.    B,  85, 1816. 

P.  J.  Schopp.    B,,  88, 1677;  89, 1881, 1884. 

P.  Golas.  Bh  91,  2358;  93,  1987;  93,  2489;  94, 
1905;  95, 2397. 

J.  W.  Arras.  B.,  93,  1988;  93,  2489;  94,  1905; 
95,  2397;  96, 2135. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Merrill,  1872.  Extending  slack-water 
navigation,  Jacobs  Creek  to  Morgantown,  18i  m., 
with  3  locks  and  dams,  $270,000.  less  obligation  of 
canal  company,  $160,000,  leaving  cost  of  Lock  and 
Dam  No.  9  to  US.  $110,000,  73, 417.  Revised,  1873, 
for  change  in  location,  $137,000,  73, 505. 


Change  in  proj.,  1874,  by  which  U.  S. 
cost  of  constr.  of  Lock  and  Dam  No.  8;  est.  of  lock, 
$110,000,  74,  482;  76,  737.  Revised  for  extra  d. 
of  foundation  and  difficulty  of  obtaining  St.,  $115,- 
000;  cost  of  lock  and  dam,  $189,000,  75,  72,  737;  77, 
663.  Constr.  of  Dam  No.  9  exceeded  est.;  cause, 
76,  ii,  66;  77, 662;  78, 806. 

Proj.  of  1874  increased,  1875,  by  extension  of 
slack-water  navigation  from  Morgantown  to  Fair- 
mont, 26  m.,  with  6  locks  and  dams;  est.,  $780,000, 
76,  ii,  131. 

LEGAL  PROCEEDINGS.    (See  Obstructions.) 
Purchase  of  land,  98,  2174. 

LEGISLATION. 

Charter  granted  by  Pa.  to  Monongahela  Naviga- 
tion Co.,  1836;  subsequently  modified,  73,  413. 

Act  Aug.  11, 1888,  au.  purchase  of  Lock  and  Dam 
No.  7,  90,  2193. 

QBSTBUCTIONS. 

Encroachments  upon  Pittsburgh  H.  (list  of  per- 
sons or  firms  stopped  from  dumping  in  the  B.),  93, 
2490;  94, 1906;  95, 2397;  96,  2135;  97, 2384. 

List  of  brs.  au.,  under  constr.,  and  completed, 
93,  2490;  94,  1907;  96,  2399,  2400;  96,  2137,  2138; 
97,  2407,  2408. 

OPEBATIONS. 

1874-75.  Lock  No.  9  at  Hoards  Eocks;  com- 
pletion of,  delayed,  and  time  extended,  75, 735. 
Quarrying  St.  for  dam  commenced,  75,  72,  735. 

1875-76.  Lock  No.  9  completed  June  20, 1876, 
76,  ii,  54.  After  unsatisfactory  attempts  to  build 
dam  by  hired  labor  a  contract  awarded;  after  a 
month's  operations  work  resumed  with  hired  labor, 
76,  89,  ii,  55. 

1876-77.  Timber  for  lock  gates  and  machinery 
ready,  but  not  in  place;  dam  about  one-third 
completed  when  exhaustion  of  fimds  caused  sus- 
pension of  work,  77, 94.  662. 

1878-79.  Resumption  of  work  on  Lock  No.  9 
(Hoards  Rocks);  no  work  done  since  1876,  79, 
1344. 

1879-80.  Lock  and  Dam  No.  9  completed, 
80, 1763. 

1883-83.  Cofferdam  built  for  Lock  No.  8, 
foundations  for  lock  wall,  cross  wall  at  lock  head, 
and  32  I.  f.  of  wing  wall  built,  83, 1548. 


>  Partial  app.  increase  the  cost  of  the  work,  73, 60S. 
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1883-84.  Care  and  operation  of  Lock  and  Dam 
No.  9,  84, 1701. 

1884^85.  S,460  c.  y.  masonry  placed  in  Lock 
No.  8,  completing  the  lock,  with  the  exception  of 
lower  wing  wall.  86, 1813. 

Care  and  operation  of  Lock  and  Dam  No.  9,  85, 
1817. 

18SS-86.  Care  and  operation  of  Lock  and 
Dam  No.  9,  86, 1.543. 

1886-87.  Wing  wall  of  Lock  No.  9  completed 
to  14'  above  lower  miter  sill,  87, 1800. 

Car©  and  operation  of  Dam  No.  9,  87, 1809. 

1887-88.  E.  and  wing  walls  completed;  3,791 
c.  y.  masonry  laid;  retaining  wall  and  abutment 
finished,  88, 1678. 

Operation  and  care  of  Lock  and  Dam  No.  9,  88, 
1678. 

1888-89.  Land  wall  and  look  chamber  com- 
pleted, 89, 1881. 

Operation  and  care  of  Lock  and  Dam  No.  9.  89, 
1882. 

1889-90.    Lock  and  Dam  No.  8  completed. 

Operation  and  care  of  Locks  and  Dams  Nos.  8 
and  9,  90,  2190,  2192. 

1890-91.  Two  lock-keepers'  houses  built  at 
Lock  No.  8,  and  guiding  crib  below  land  wall  raised 
and  extended  into  the  bank. 

Operation  and  care  of  Locks  and  Dams  Nos.  8 
and  9. 

Purchase  of  Locks  and  Dams  Nos.  6  and  7,  91, 
2355-2360. 

1891-98.  Operation  and  care  of  locks  and 
dams,  98, 1986. 

1896-97.  2,000  c.  y.  dr.  at  Smithfleld  St.  Br., 
97,  2385. 

1897-98.  Work  commenced  on  Lock  No.  10, 
98  2174. 

1898-^99.  Work  on  Locks  Nos.  10  and  11  in 
progress,  and  181  addl.  borings  made  at  sites  tor 
Looks  and  Dams  Nos.  13  to  15.  99, 2374. 

1899-00.  Work  on  l/ocks  Nos.  10  and  11  con- 
tinued till  Nov.,  1899,  when  contractor  stopped 
work.  (See  Contracts.)  Irons  lor  Locks  Nos.  11 
and  12  prepared,  00,  3226. 

PHTSICAt  CHAKACTEBISTICS. 

Description  of  B.  Distances  from  Pittsburgh; 
tributaries,  73,  413;  76,  ii,  138;  76,  ii,  131. 

Slope  of  water  surface,  73,  414;  76,  ii,  131-138. 

Thickness  of  coal  beds  in  valley  of,  73,  418;  74, 
S45;  76,  Ii,  131, 138. 

Height  of  h.  w.  at  Morgantown,  76,  ii,  137. 

Divide  bet.  n.  branch  of  Potomac  R.  and  Monon- 
gahela,  74,  494,  SOO,  513,  545. 

Kainfall  in  valley  of  the  Ohio  and  its  tributaries, 
74,  507,  520,  523,  532;  76,  ii,  100. 

Description  of,  vicinity  of  proposed  Lock  and 
Dam  No.  10,  93,  2489;  94, 1905. 

Description  of,  part  formerly  controlled  by  navi- 
gation company,  97,  2384. 

Shoaling  of  chans.  and  formation  of  bars  helped 
by  material  dumped  into  the  stream  at  Pittsburgh 
and  vicinity,  97,  2384. 

PRIVATE  (CORPORATE)  WORE. 

1836.  Monongahela  Navigation  Co.  chartered  by 
Pa.  for  puipose  of  extending  slack-water  navigation 
from  mouth  of  the  Monon^ela  E.  to  State  line  of 
Va.,  92i  m. 

1873.  Monongahela  Navigation  Co.  had  ex- 
tended a  4'— and  partly  6'— d.  from  mouth  of  E. 
to  84  m.  above,  with  6  dams  and  8  locks,  locks 
being  50"  x  190',  and  56'  x  250",  lifting  62',  73, 413. 

Obligation  of  the  Monongahela  Navigation  Co. 
to  extend  the  imp.  to  Va.  line,  73,  413,  415;  73, 
503.  Company  proposed  to  build  but  1  dam  in 
place  of  2.  as  recom.  by  Mai.  Merrill  (see  Projects), 
withliftoflO',  73,  504. 

Use  of  Dam  No.  1  tendered  to  the  U.  S.  by  the 
Monongahela  Navigation  Co.  for  experiments  with 
movable  dams  with  navigable  sluices;  acceptance 
of  the  same  recom.  by  BE.  See  Board  of  Engineers 
Ohio  E.,  74,  480;  75,  686.  Obligation  of  company 
to  continue  imp.,  73,  604;  79, 1345. 

Company  chartered  by  Va.  to  extend  slack- 
water  navigation  from  the  State  line  to  Clarksburg; 
nothing  done,  73,  417. 

1835.  $30,000  expend,  by  lumber  interest  in 
erecting  log  dams  on  the  West  Fork  of  E.  76, 
11,131. 


Works  built  by  the  Monongahela  Navigation 
Co.,  statements  and  est.  of  their  value,  87, 1802. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Merrill,  1872,  continuing  slack-water 
navigation  to  6'  from  Jacobs  Creek,  limit  of  the 
Monongahela  Navigation  Co.  (see  Private  work) 
to  Morgantown,  18i  m.,  to  wit:  The  Monongahela 
Navigation  Co.  to  constr.  Dams  and  Locks  Nos.  7 
and  8  of  lOi'  lift  each,  thereby  continuing  imp.  to 
the  Va.  line  as  required  by  their  charter,  the  U.  S. 
to  constr.  Lock  and  Dam  No.  9  at  Collins  Eipple, 
4.7  m.  above  State  line,  73,  416.  Subsequent  ex. 
locates  Lock  and  Dam  No.  9  at  Hoards  Eocks, 
3i  m.  below  previous  location,  73,  504.  Dams  to 
be  of  timber,  filled  with  St.;  locks  to  be  50'  x  250'  x 
6',  73, 605. 

Monongahela  Navigation  Co.,  1873,  proposed  to 
constr.  but  a  single  dam  and  lock  (in  place  of  2  as 
above  proposed)  with  lift  of  16',  73,  503;  79,  1345. 

In  view  of  proposed  action  of  the  Monongahela 
Navigation  Co.,  1874,  Maj.  Merrill  recom.  that  U.  S. 
waive  obligation  of  the  company  to  extend  the 
imp.  to  State  line,  and  as  a  matter  of  expediency 
that  the  U.  S.  build  Lock  and  Dam  No.  8,  but  re- 
quired the  company  to  relinquish  control  of  the 
E.  bet.  proposed  Dam  No.  8  and  the  State  line, 
and  further  agreeing  to  build  Lock  and  Dam  No. 
7  with  6'  of  water  over  lower  miter  sill,  74,  482; 
76,  736;  79,  1345. 

Dam  No.  9,  1875,  changed  from  timber  to  St., 
and  the  work  done  with  hired  labor,  76,  735,  736. 

Eeasons  for  permanent  dams  in  place  of  movable, 
76,  ii,  130. 

Foregoing  proj.  modified  by  extension  of  slack- 
water  navigation  from  Morgantown  to  Fairmont, 
25  m.,  by  means  of  6  locks  and  dams,  lifting  64', 
similar  to  those  proposed  and  in  process  of  constr., 
viz,  Nos.  8  and  9,  76,  ii,  130,  136,  138.  (See  Esti- 
mates.) 

From  1872  to  1886,  ind.,  $397,900  app.,  when 
cost  to  complete  was  est.  at  $30,376,  86,  1542.  R. 
by  BE.,  1886,  upon  the  commercial  value  aud  im- 
portance of  the  works  built  by  the  Monongahela 
Navigation  Co.,  87, 1802, 1808. 

Act  1892  app.  $25,000  for  addl.  lock  and  dam. 
No.  10,  93,  2489;  the  first  in  a  series  of  6  proposed 
by  Lt.  Col.  Merrill,  1889,  for  completion  of  slack- 
water  navigation  from  Morgantown  to  above  Fair- 
mont, 25  m.,  at  an  est.  of  $1,320,000,  or  an  average 
cost  of  $220,000  each,  94, 1904. 

Site  for  No.  10  selected  at  Falling  Eun,  below 
Morgantown,  after  local  opposition,  95,  2396;  97, 
2384.  Changed  from  below  Morgantown  to  site 
3,000'  above  it,  98,  2174. 

Act  1896  app.  $10,000  for  location  and  purchase 
of  sites  of  6  locks  and  dams  to  be  built  under  con- 
tinuous contract  at  a  total  cost  not  to  exceed  $1,- 
200,000,  96,  2134,  2135. 

By  Maj.  Hoxle,  1896-97,  constr.  of  looks  and 
dams.'  The  lifts  for  overcoming  the  64'  from  Fair- 
mont to  Pool  No.  9  to  be  10  and  12';  locks  and  dams 
to  be  of  concrete;  look  chambers  to  be  66'  x  177', 
with  7'  of  water  on  the  lower  sills  at  pool  levels  and 
8'  at  upper  sills,  97,  2384. 

In  1896-97  small  allotment  made  for  dr.  shoal  at 
Smithfield  St.  Br.,  97,  2385. 


StTRVETS. 

1835.  By  "Board  of  internal  improvement," 
in  connection  with  extension  of  the  Chesapeake  & 
Ohio  Canal,  74,  525. 

1871.  Au.  act  Congress,  Jacobs  Creek  to  Mor- 
gantown, 18  m.,  71,  60;  73,  412,  414.  Completed 
m  1871,  73,  414. 

1876.  Ordered,  Morgantown  to  Fairmont,  25 
m.,  76,  ii,  129. 

■Ex.  above  upper  dam,  W.  Va.,  for  slack-water 
navigation,  Morgantown  to  Fremont;  made,  1889, 
by  Lt.  Col.  Merrill,  89, 1904. 

Minor  surs.  (See  references  to  reports  of  Engi- 
neers in  charge.) 

H.  lines  at  Pittsburgh  estab.  by  Sec.  of  War  on 
recom.  of  a  H.-line  board  in  1894-95,  95,  2397;  97, 
2384.    (See  also  Obstructions.) 

Bench  marks,  leveling  of  1896,  Pool  No.  9,  to 
Hoults  Mill,  97,  2407;  leveling  of  1897,  Hoults  Mill 
to  near  head  of  R.,  98, 2182. 


1006       INDEX  TO  EEPOETS,  CHIEr  OP  ENGINEBES,  V.  S.  AKMY,  1866-1912. 

Part  (c),  FF-6    Monongahela  River,  Pa.;  Lock  and  Dam  No.  7, 

Purchase  of. 

APPBOPBIATIONS. 

1888, 1  $166,733.13,  88,  1677. 


Part  (d),  FF-6 


Monongahela  River; 
Purcliase  of. 


Lock  and  Dam  No.  6, 


APPROPRIATIONS. 

1890,  2  J167,000,  91,2360. 
ENGINEERS.    (See  Parte.) 
PROJECTS. 

Purchase  of  this  work  dependent  on  acquirement 
of  Look  and  Dam  No.  7.    (See  Parte.) 

In  1897  Maj.  Powell  recom.,  since  wliole  system 
of  locks  and  dams  of  which  this  work  is  a  part  had 
been  piirchased  by  U.  S.,  the  money  app.  for  the 

?urchase  of  this  lock  and  dam  be  turned  into  the 
'reas.,  97,  2411. 

LEGAL,  PROCEEDINGS. 

Condemnation  proceedings  (U.  S.  v.  Monongahela 
Navigation  Co.)  for  purchase  of  lock  and  dam. 


Value  of  work  fixed  at  3209,000,  exol.  of  value  of 
franchise  of  company  in  1890.  Judgment  reversed 
by  higher  court  in  1892  and  new  trial  granted,  93, 
2496. 

ENGINEERS. 

CMel  of  Engineers.    B.,  93,  314;  94,  291;  95, 
324;  96,  280;  97, 361. 

In  charge: 

Lt.  Col.  A.  Stickney,  1892-93.    R.,  93,  2495. 
Capt.  E.  L.  Hoxie,  1894-96.    R.,  94,  1911;  95, 
2403;  (Maj.)  96, 2141. 
Maj.  0.  F.  Powell,  1897-98.    R.,  97, 2411. 


Part  (e),  FF-6    Monongaliela  River,  W.  Va.  and  Pa.    (Purchase 
of  slack-water  system  of  Monongahela  Navigation  Co.) 


APPROPRIATIONS. 

1896,  3  $3,766,616.46,  98,  2188. 
COMMERCE. 

Description  of,  part  affected  by  works  of  the 
company,  and  great  C.  importance  of  free  naviga- 
tion for  part  affected,  96j  2150. 

R.  shown  to  have  trafiic  next  in  order  to  that  of 
St.  Marys  Falls  Canal,  in  the  interior  waterways 
of  the  US.,  97,2420. 

ENGINEERS. 

Chief  of  Engineers. 
97,  361;  98,  374. 


R.,  95,  325;  96,  280,  281; 


In  charge: 

Maj.  R.  L.  Hoxie,  1895-96.    B.,  96, 2141. 

Maj.C.  F.  Powell,  1897.    B.,  97,  2411. 

LEGAL  PROCEEDINGS. 

Condemnation  proceedings,  1896-97.    Award  of 
$3,761,615.46  made,  and  final  judgment  entered  for 


$3,601,615.46,  remainder  of  award  to  be  retained 
by  U.  S.  as  security  for  the  cancellation  of  outstand- 
ing bonds  issued  by  the  company,  97,  2411. 

PBOJECTS. 

Act  1896  au.  acquirement  of  property,  and  the 
taking  of  written,  sworn  testimony  as  to  its  value. 
The  latter  est.  at  from  $3,634,720  to  $5,000,000, 
excl.  of  bonded  indebtedness  of  company,  96,  2142, 
2196. 

Description  of  property,  96,  2144;  97, 2412. 

Comparative  statement  of  approx.  cost  and  ton- 
nage of  certain  canals  and  slack-water  imps,  in 
US.,  incl.  also  Suez  Canal,  96,  2144. 

Maj.  Powell,  1897,  est.  $1,820,797.67  for  necessary 
enlargements  and  imp.  of  the  system  purchased 
97,  2422. 

SURVEYS.    (See  Projects.) 


Part  (f),  FF-6 


Monongahela  River,  Pa. 


APPROPRIATIONS. 

1899, 

<  350, 000,  99,2376. 

1900, 

135,656,00,3230. 

1902, 

200,000,  03, 1884. 

1903, 

455,961,  03, 1659. 

1905| 

200;00o}o*'1830. 

1906, 

389,196,06,1576. 

1907, 

256,042,07,1683. 

1908. 

300,000,  08, 1764. 

1909, 

200,000,  09, 1757. 

1910, 

43,000,  10, 1920. 

Total, 

2,237,605 

COMMERCE. 

Traffic  delayed  and  restricted  by  insufficient 
capacity  and  conveniences  of  the  locks,  and  in  the 
pool  channels.    T.  of  R.  about  7,000,000,  99,  2376. 

Hindered  by  the  inadequate  capacity  of  Locks  1, 
3,  4,  and  5,  04,  2543. 

Effect  of  imp.  on  rates,  06, 516. 

CONTRACTS. 

1903.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  building  dr.  hull  and  furnishing  and  installing 
machinery,  $19,740;  Oscar  F.  Barrett,  2  wooden 
side^iump  scows,  $7,200  for  2,  03,  1884.    Thomas 


1  $6,000  was  app.  in  1888  for  expenses  of  condemnation, 
is  included  in  the  above  sum.    See  footnote  on  p.  1003. 


Only  part  of  this  was  used,  but  the  whole  amount 


2  $6,000  for  condemnation  expenses  included  in  this  sum.    See  footnote  on  p.  1003. 
» 36,000  of  this  sum  was  for  condemnation  expenses,  and  only  part  of  it  was  used;  $120,000  of  the  sum  was 
to  be  retained  as  security  for  cancellation  of  certain  outstanding  bonds  of  the  navigation  company. 
« Imp.  Locks  3  and  6  and  for  floating  plant. 


rSeepp.  14-22  for") 
Uxplanatlons,  etc.  J 
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M.  Bees,  building  steel  single-hull  repair  steamer 
with  snagging  appliances,  $51,800,  03, 1659. 

1904.  Dravo  Contracting  Co.,  building  a  lock 
below  Turtle  Creek,  04,  2501.  Sterrit-Thomas 
Foundry  Co.,  iron,  steel,  and  bronze  work  for 
liOck  No.  2,  05,  1830.  American  Bridge  Co., 
building  and  erecting  4  pairs  of  lock  gates  and 
anchorages,  05, 1831. 

1905.  James  Hees  &  Sons  Co.,  4  windlass  and  2 
capstan  engines,  $6,340;  Dravo  Contracting  Co., 
building  lock  with  2  chambers,  2  guide  walls,  and 
guard  wall,  near  EUzabeth,  Pa.,  05,  1831.  Perm 
Bridge  Co.,  steel  movable  top  for  Dam  No.  2; 
James  Eees  &  Sons  Co.,  4  Otis  capstan  engines, 
$3,460  for  4;  James  Eees  &  Sons  Co.,  6  Otis  windlass 
engines,  $6,720;  Dravo,  Doyle  &  Co.,  furnishing 
and  installing  system  of  air-compresiiing  machinery, 
$14,717;  T.  J.  WiUiams,  power  house  at  new  Lock 
No.  2,  $5,658,  06, 1577. 

1906.  N.  D.  Yant  &  Co.,  steel  lock  gates  and 
anchorages,  06,  1577.  N.  D.  Yant  &  Co.,  lock 
gates  and  anchorages;  Rodgers  Sand  Co.,  sand  and 
gravel,  2$  and  IM  bu.,  resp.:  Bunkle  &  Wright, 
piles,  12J$  1.  f.;  McClure  Timber  Co.,  oak  timber, 
$30  M  t.;  T.  D.  Collins,  beech  timber,  20'  1.,  $19.60 
M;  30'  1.,  $25.60  M  f.,  06,  1578.  D.  J.  Kennedy 
Co.,  cement,  404!  sack  of  95  lbs.;  J.  &  J.  B.  Mil- 
boUand  Co.,  2  right-hand  air  engines,  $2,020;  J.  & 
J.  B.  MilhoUand  Co.,  2  left-hand  ail  engines,  $2,020, 
06,  1679.  Bair  &  Gazzam  Mfg.  Co.,  8  cylindrical 
valves,  $4,032.05;  B.  F.  Jacobs  Lumber  Co.,  build- 
ing 2  lock-keepers'  houses  at  new  Lock  No.  3, 
$6,700  each;  Hall  Steam  Puinp  Co.,  compressed-air 
machinery,  $11,349;  Dravo  Contracting  Co.,  con- 
crete foundation  and  floor  for  power  house  at  new 
Lock  No.  3;  Joseph  Moscarelli,  power  house  at 
new  Look  No.  3,  $7,657,  07,  1686.  J.  &  T.  B.  Mil- 
hoUand Co.,  8  sets  gate-opening  machinery,  $5,400, 
07, 1687. 

1907.  Perm  Bridge  Co.,  steel  movable  top  for 
dam  at  new  Lock  No.  3,  07, 1687.  H.  E.  Talbott 
&  Co.,  building  lock,  2  guide  walls,  and  2  guard 
walls  at  Brownsville  (new  Lock  No.  5),  08, 1765. 

1909.  J.  &  J.  B.  MilhoUand  Co.,  lock-operating 
machinery  for  Lock  No.  6,  $14,938.66;  Pittsburgh 
Bridge  &  Iron  Works,  5  pairs  steel  lock  gates, 
$20,894,  09, 1758.  HaU  Steam  Pump  Co.,  furnish- 
ing and  installing  water-power  air-compressor  plant 
at  Look  No.  5,  $6,120,  10, 1921. 

1910.  H.  B.  Normaii,  building  2  lock  houses 
at  Lock  No.  5,  $6,967.54  each,  11,  2107. 

ElVGINEEBS. 

Clilef  ol  Engineers.  E.,  99,  418;  00,  478;  01, 
478;  03,  402;  03,  429;  04,  468,  470,  2540;  05,  468; 
06,  514;  07,  643;  08,  579;  09,  613;  10,  686;  11, 
739;  13.890. 

Boards.  Convened,  Pittsburgh,  Pa.,  Feb.  19, 
1903,  by  S.  O.  No.  23,  to  select  smtable  site  for  look 
and  dam;  recom.  site  at  Carnegie  Steel  Co.'s  land- 
ing, 03, 1658. 

In  charge: 

Mai.  C.  F.  PoweU,  1899-1901.  K.,  99,  2376;  00, 
3228;  01,  2683. 

Capt.  Wm.  L.  Sibert,  1902-06.  B.,  03, 1883;  03, 
1658;  (Maj.)  04,  2499,  2641,  2646;  05,  1827;  06, 
1673. 

Maj.  H.  C.  Newcomer,  1907-.  B.,  07, 1681;  08, 
1761;  09,  1754;  (Lt.  Col.)  10,  1916;  11,  2106;  13, 
2297. 

UBGAIi  PEOCEEDINGS. 

Negotiations  pending  for  B.  frontage,  the  pur- 
chase of  which  is  necessary  before  building  the 
guide  waU  and  extension  of  No.  6  look  waUs,  00. 
479. 

OPERATIONS. 

1899-00.  Enlarging  and  imp.  Lock  No.  6;  at 
Lock  No.  3  in  progress;  some  work  done  on  founder 
tion  for  the  guide-waU  extension  and  on  crib- 
deflecting  dike,  00,  3228,  3229. 

1900-4)1.  Enlargement  and  imp.  of  Lock  No.  6 
almost  completed;  look  walls  extended  at  lower 
ends,  lower  gates  rebuilt  and  hung  in  new  position, 
concrete  guide  waU  constr.  below  look;  rook  bottom 
in  and  out  of  JppS  phsmber  excavated  to  new  d. ; 


old  crib  outside  B.  waU  replaced  by  new  crib,  and 
wall  strengthened  with  concrete,  01,  2683.  At 
Lock  No.  3,  deflecting  dike  and  fender-crib  exten- 
sion completed,  01, 2683.  Difficulties  encountered 
01, 2684. 

"  Guide  waU  at  Lock  No.  6  completed, 


2  dimip  scows  and  dr.  completed, 


1901-03. 
03, 1883. 
1903-03. 

03, 1658. 
1903-04.    Snagging  steamer  completed:  tem- 

gorary  water  intake  built  at  Carnegie  Steel  Works, 
4,  2499.  Excavation  started  lor  new  Lock  and 
Dam  No.  2,  04,  2500. 

1904-05.  At  new  Look  No.  2,  pUe  foimdation 
conrpleted;  middle  and  R.  walls  completed  and 
land  wall  almost  completed;  crib  protection  to  B. 
wall  placed;  part  of  upper  guard  wall  built  and 
piles  driven  for  foundation  ol  upper  guide  wall, 
06,  1827.  Abutment  wall  and  core  walls  com- 
pleted; crib  protection  placed  along  lower  abut- 
ment wall;  a  390'  section  of  dam  foundation  and 
21'  superstr.  completed;  temporary  intake  at 
Carnegie  Steel  Works  extended;  land  secured  for 
Locks  Nos.  S,  5,  and  6,  and  work  begun  on  No.  3, 
OS,  1828. 

1905-06.  New  Lock,  No.  2  completed,  and 
opened  to  navigation  in  spring  of  1906;  2  unfinished 
20'  sections  of  dam  closed  by  temporary  timber 
bulkheads,  and  removal  of  old  Lock  No.  2  begun, 
06, 1673.  Land  wall  of  new  Look  No.  3  completed 
and  middle  wall  commenced;  unexpected  difli- 
culties  in  foundations  for  B.  wall;  abutments  and 
core  walls  completed;  246'  section  of  apron  crib 
placed  and  concrete  work  started;  imp.  at  Locks 
Nos.  3,  6,  etc.,  completed,  06, 1574, 1576. 

1906-07.  New  Jjock  and  Dam  No.  2,  with 
adjustable  top,  completed,  07,  1681.  New  lock, 
guide  and  guard  walls  completed  at  Lock  No.  3; 
2  look  houses  and  power  house  built  and  machinery 
installed;  foundation  for  dam  partly  completed, 
07, 1681.  4  pairs  look  gates  erected  and  machinery 
iastalled  for  operating  gates,  valves,  and  movable 
top;  upper  and  lower  entrances  dr.,  07, 1682. 

1907-08.  Dam  at  new  Lock  No.  3  completed, 
except  steel  movable  top,  08,  1761.  Excavation 
for  new  Lock  No.  5,  and  work  on  dam  abutments 
commenced,  08,  1762.  Loss  of  SS.  SteVa  Moren 
and  tow  at  Look  No.  2  attributed  to  shortness  ol 
upper  guide  wall,  08, 1762, 1767. 

1908-09.  Adjustable  steel  top  placed  on  dam 
at  Lock  No.  3,  09,  1764.  At  new  Look  No.  6, 
lower  guide  wall,  land  wall,  middle  wall,  6  miter 
walls,  and  2  core  walls  completed,  and  upper  guide 
wall,  guard  wall,  and  B.  wall  almost  completed; 
abutment  wall  finished  and  considerable  work 
done  on  dam;  220'  section  of  apron  crib  built  and 
placed,  09, 1755. 

1909-10.  Concrete  work  on  locks  at  new  Look 
and  Dam  No.  5  completed  and  gates  hung;  power 
bouse  built  and  macWnerjr  installed;  approaches 
dr.;  R.  lock  opened  to  navigation  Dec.,  1909,  10, 
1916.  Dam  almost  completed  and  slopes  above 
abutment  walls  paved,  10, 1919. 

1910-11.  Extension  of  upper  guide  wall  com- 
pleted and  work  on  downstream  extension  of 
middle  wall  in  progress  at  Look  and  Dam  No.  2; 
land  lock  placed  in  operation  July  29,  1910;  work 
on  dwellings  in  progress  at  Lock  and  Dam  No.  6; 
work  on  abutment.  Lock  No.  6,  completed,  11, 
2105-06. 

1911-13.  Downstream  extension  of  middle 
wall  of  Look  and  Dam  No.  2  completed;  2  lock- 
keepers'  dwellings  completed  at  Lock  and  Dam 
No.  6,  13,  2297-98.  Condition  of  works  June  30. 
1912,  13,  892. 

PHYSICAL  CHABACTBBISTICS. 

Cause  of  excessive  heights  of  floods  at  Turtle 
Creek,  03, 1668. 

PROJECTS. 

By  Maj.  Powell,  1899,  to  remove  the  lower  gates 
back  6'  at  Lock  No.  6,  lowering  the  sUl  12",  or  as 
much  thereof  as  practicable,  and  lengthening  the 
gate  walls  8'  by  concrete  constr.;  to  build  a  short 
concrete  guide  wall  below  the  lock  in  prolongation 
ol  land  chamber  lace;  to  rebuild  upper  miter  sill, 
floor  in  head  bay,  and  placing  new  filling  valves 
and  lowering  the  upper  sills  1.6';  to  lengttien  th^ 
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dam  7';  to  build  a  2i'  high  movahle  dam  on  fixed 
dam,  and  to  mak:e  other  taut  smaller  imps,  at  the 
look  and  dam;  to  extend  at  Lock  No.  3,  upper 
guide  and  mooring  crib  300'  tay  a  concrete  wall  on 
timber-floored  pilmg,  and  to  build  a  timber-crib 
deflecting  dike  about  133'  1.  above  look;  to  build  a 
repair  steamer  with  snagging  appliances  and  dipper 
dr.,  and  2  dump  scows;  est.,  $185,656,  00,  479. 

Mai.  Powell  est.,  1900,  $12,500  to  purchase  a  shal- 
low R.  lot  below  Look  No.  1,  and  about  $30,000  to 
purchase  shore  strips,  00,  3230. 

ActJuneia,  1902,  au.  rebuilding  Look  and  Dam 
No.  2;  est.,  $655,961,i  03,  430. 


Owing  to  increase  in  C.  traffic.  Lock  No.  4  in^ 
adequate;  should  be  rebuilt,  11, 740. 

SURVEYS. 

Bench  marks,  00, 3231. 

By  Capt.  Sibert,  1902,  for  new  look  and  dam  at 
site  below  old  Lock  No.  2,  03, 1658. 

Ex.  of  Locks  and  Dams  Nos.  I,  3,  i,  and  S,  made 
au.  act  June  13,  1902,  by  Mai.  Sibert;  and  plan 
and  est.  of  $2,118,791  presented  (see  Monongahela 
River,  Pa.  and  W.  Va.,  operating  and  care  of  locks 
and  dams),  04,  470,  2540. 

Reference  to  ex.  and  sur.  reports,  etc.,  IS,  891. 


Part  (g),  FF-6      Monongahela  Blver,  W.  Va. 


APPROPRIATIONS. 

1902,   $350,000,02,1878. 
1904,     100,000,04,2494. 


Total,  450,000 

COMMERCE.  • 

Effect  of  Imp.  on.,  06,  514. 

CONTRACTS. 

1901.  T.  A.  Gillespie,  building  Locks  and 
Dams  Nos.  12  and  13;  Baker  &  Judson,  completing 
Locks  and  Dams  Nos.  10  and  11,  01,  2682.  T.  A. 
Gillespie  Co.,  building  Locks  and  Dams  Nos.  14 
and  15,  08, 1878. 

1903.  Rosedale  Foundry  Co.,  furnishing  5  sets 
valve-operating  gear  and  cover  plates  for  Locks  11 
to  15;  Chas.  Hegewald  Co.,  furnishing  3  sets  lock- 
gate  irons  for  Locks  13, 14,  and  15;  Chas.  Hegewald 
Co.,  6  sets  gate-maneuvering  gear  for  Looks  10  to 
15;  Joseph  J.  Wharton,  building  2  lock-tenders' 
dwellings  at  Lock  No.  10,  03,  1879.  Baker  & 
Judson,  supple,  contract  for  broken  st.  for  Lock 
No.  11,  $2  c.  y.;  T.  A.  Gillespie  Co.,  supple.,  broken 
St.  at  Looks  Nos.  12  and  13,  $2  o.  y.;  T.  A.  Gillespie 
Co.,  broken  St.  at  Locks  Nos.  14  and  15,  12  c.  y.; 
T.  J.  Williams,  building  a  dwelling  at  each  of 
Locks  Nos.  11, 12,  and  13,  S2,890  each,  03, 1653. 

1903.  T.  J.  Williams,  building  dwelling  at 
Lock  No.  15,  $3,000,  03, 1653.  Kammerer  &  Kern, 
building  ofBce  building  at  Lock  No.  14,  $886;  J.  J. 
Wharton,  building  ofBce  biailding  at  Lock  No.  10, 
$800,  03,  1654.  Kammerer  &  Kern,  building 
dwelling  at  Lock  No.  14,  $2,982,  04, 2496, 

1904.  Kammerer  &  Kern,  building  storehouse, 
shop,  and  coal  house  at  each  of  Locks  Nos.  10, 12, 
13,  and  15,  and  an  office  at  each  of  Locks  Nos.  12, 
13,  and  15— Lock  No.  10,  $1,254;  Locks  Nos.  12  and 
13,  $2,056  each;  Lock  No.  15,  $2,040,  05,  1826. 
Kammerer  &  Kern,  building  dwelling  and  privy 
at  each  of  Locks  Nos.  12,  13,  14,  and  15— Locks 
Nos.  12  and  13,  $2,673  each;  Lock  No.  14,  $2,654; 
Lock  No.  15,  $2,642,  05,  1826.  Charles  G.  Lutes, 
building  dwelling  and  privy  at  Lock  No.  11,  $2,650, 
06, 1826.  Brady  Construction  Co.,  building  store- 
house, shop,  and  coal  house  at  each  of  Locks  Nos. 
11  and  14,  $1,259  each,  05,  1826.  Morgantown 
Cement  Building  Block  Co.,  building  concrete 
walks,  floors,  and  steps  at  lK)oks  Nos.  10  to  15; 
walks,  $1.60  s.  y.;  floors,  eOif  s.  y.;  steps,  $8  o.  j., 
05, 1826. 

ENGINEERS. 

Clilef  of  Engineers.  R.,  01,  477;  02,  401;  03, 
427;  04,  467;  05,  466;  06,  513;  07,  642;  08,  578; 
09,  612;  10,  685. 

In  charge: 

Maj.  Chas.  F.  Powell  1901.    R^  01, 2679. 

Capt.  Wm.  L.  Sibert,  1902-06.  B.,  08, 1877;  03, 
1651;  (Maj.l  04,  2494;  OS,  1824;  06,  1571. 

Maj.  H.  C.  Newcomer,  1907-.  R.,  07,  1679;  08, 
1759;  09, 1763;  (Lt.  Col.)  10, 1915. 

Assistant.  J.  L.  Callard.  R.,  08,  1880;  03, 
1664;  04, 2496. 


OBSTRUCTIONS. 

Obstr.  of  navigation  by  Baltimore  &  Ohio  RR. 
br.  at  Fairmont,  04,  457. 

OPERATIONS. 

1900-01.  Extensive  repairs  and  imp.  at  the 
unfinished  Lock  and  Dam  No.  10;  extension  built 
to  land  crib;  protection  crib  built  above  locks; 
lock  grounds  cleared  and  graded;  wall  built  across 
ravine  above  locks,  and  30"  pipe  laid  to  carry  ofl 
storm  water;  masonry  retaimng  wall  built  at  foot 
of  hill  opposite  lock;  4'  concrete  core  wall  built  at 
dam  abutment  and  slope  graded  and  paved,  01, 
2680.  Work  started  at  Lock  and  Dam  No.  12,  01, 
2681. 

1901-02.  Upper  and  lower  guard  and  guide 
cribs  at  Lock  No.  10  completed  by  contractor: 
right  bank  of  R.  above  and  below  dam  graded  and 
paved  or  riprapped;  slopes  and  terrepleins  pro- 
tected by  St.  paving  or  grass  sodding,  and  other 
imp.  made,  02,  1880.  Work  on  Lock  No.  11  re- 
commenced and  carried  on  by  new  contractors; 
6,120  c.  y.  earth,  hardpan,  and  r.  excavated,  and 
4,479  c.  y.  concrete  laid,  02, 1881.  Work  on  Look 
No.  12  continued  by  contractor;  7,001  c.  y.  earth, 
hardpan,  and  r.  excavated;  2,390  c.  y.  placed  in 
embankments;  10,112  c.  y.  concrete  laid;  1,829  c.  y. 
St.  ballast  laid;  31  s.  y.  paving  laid;  28,570'  lumber 
and  1,322  lbs.  driftbolts  used,  02,  1882.  Work  at 
Lock  No.  13  commenced  and  carried  on  by  con- 
tractor; 7,961  o.  y.  earth,  hardpan,  and  r.  excar 
vated;  2,495  c.  y.  placed  in  embankment;  6,030 
c.  y.  concrete  laid;  495  c.  y.  St.  ballast  laid;  26,700' 
timber  and  1,545  lbs.  driftbolts  used,  08,  1882. 
Work  at  Lock  No.  15  commenced  and  carried  on 
by  contractor;  7,425  c.  y.  earth  and  r.  excavated; 
2,925  c.  y.  placed  in  embankment,  and  200  c.  y. 
concrete  laid,  02, 1882. 

1902-03.  At  Lock  No.  10,  pile  foundation  for 
upper  guide  wall,  2  dwellings,  and  office  building 
completed;  left  bank  below  lock  riprapped  and 
laving  of  slopes  completed;  lower  Chan,  approach 
T.;  lock  gates  built  and  hung;  maneuvermg  gear 
placed,  03,  1654.  At  liook  No.  11,  lock  walls, 
lower  and  upper  guide  walls,  upper  guard  crib, 
317  1.  f .  dam,  and  30  1.  f .  addl.  of  Mimdation  com- 
pleted; retaining  wall  built  along  right  bank  of 
R.  below  dam,  and  bank  above  partly  graded  and 
paved;  st.  drain  completed  andT  gates  himg,  03, 
1654.  At  Look  No.  12,  52  1.  f.  lock  wall,  321 1.  f. 
dam,  and  foundation  lor  remaining  104'  dam, 
built;  grading  and  paving  of  lock  grounds  and 
protection  of  right  bank  below  dam  practically 
completed;  lower  guide  wall  built  and  upper 
guard  crib  completed;  upper  gates  built  and  himg; 
needle  dam  fails  and  gate  is  wrecked;  foundation  of 
dwelling  built,  03,  1655,  16S6.  At  Lock  No.  13, 
lock  walls,  lower  guide  walls,  and  upper  guard 
crib  and  dam  completed:  right  bank  above  and 
below  protected  by  paving  and  riprap;  grading  of 
lock  ground  and  building  of  gate  continued;  ledge 
of  r.  removed  from  right  bank  below  dam  to  avoid 
washing  down  bank;  foimdation  of  dwelling  built, 
03,  1656.  Work  commenced  on  Lock  No.  14; 
excavation  for  lock  foimdations  and  grading  of 


§; 
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lock  grounds  about  thiee-fouiths  completed; 
upper  guide  wall,  204  1.  t.  lock  wall,  and  60  1.  t. 
dam  built;  gates  partly  framed;  office  building 
completed  and  foundations  oi  dwelling  built,  03, 
1657.  At  Lock  No.  16,  lock  walls,  lower  guide 
walls,  40  1.  f.  dam,  upper  guard  crib,  and  st.  drain 
completed;  grading  lock  grounds  two-thirds  com- 
pleted; gates  partly  framed;  dwelling  70%  com- 
pleted, 03, 1657. 

1903-04.  At  Lock  No.  10,  dam  and  tenders 
for  recesses  for  intermediate  ^ates  completed; 
filling  placed  in  back  of  upper  guide  wall,  and  left 
bank  above  dam  graded  and  partly  nprapped, 
04, 2496.  Lock  No.  11,  dam  completed;  right  Dank 
of  R.  protected;  look  grounds  graded  and  St.  pav- 
ing partly  laid;  1  dwelling  completed  and  the  other 
commenced,  04,  2497.  Lock  No.  12,  dam  and 
upper  guide  wall  completed;  lower  gates  assembled 
and  hung;  fenders  for  intermediate  gates  com- 
pleted; grading  of  lock  grounds  and  protection  of 
right  bank  near  dam  and  left  bank  below  dam 
comfileted;  dwelling  completed  and  sites  lor  re- 
maining buildings  cleared  and  graded,  04,  2497. 
Lock  No.  13,  upper  ^ate  hung;  lower  gates  uamed 
and  placed  in  position;  grading  of  lock  grounds. 


St.  paving,  and  protection  of  right  bank  of  R.  near 
dam  completed;  dwelling  completed  and  sites  for 
remaining  buildings  cleared  and  excavations  made 
for  foundations,  04,  2498.  Lock  No.  14,  lock  and 
dam  practically  completed;  dwelling  completed, 
04,  2498.  Lock  No.  15,  work  on  lock  and  dam 
completed;  grading  and  st.  paving  completed; 
dwelling  completed,  04, 2499. 

1904-05.  Various  imp.  made  at  Locks  10  to 
IS,  incl.  concrete  and  brick  paving,  protection  to 
banks  and  walls,  wells,  sewers,  etc.;  dwellings, 
offices,  walks,  etc.,  completed  except  office  at 
Lock  No.  14,  OS,  1824. 

1906-06.  Various  minor  imp.  by  grading, 
paving,  and  protecting  banks  at  Locks  Nos.  10  to 
15,  incl.,  06,1571. 

1906-07.  Lower  guide  cribs  and  walls  at 
Locks  Nos.  10,  11,  13,  and  IS  raised  6',  and  length- 
ened, 07, 1679. 

1909-10.  Core  wall  at  Lock  No.  12  raised  and 
upper  guide  wall  at  Lock  No.  13  built,  10, 1915. 

SURVEYS. 

Record  of  elevations  along  R.  from  Morgantown 
to  Lock  No.  9,  OIS,  1880. 


Part  (h),  FF-6  Monongahela  River,  Pa.  and  W.  Va.,  Locks  and 
Dams  on.  (Operating  and  care.) 


APPKOPBIATIONS.! 

1885,         S10,091.78N 


1887, 


1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


1,008.22 
2,293.34 

10,800. 14 
8,804.10 
4,352.43 

11,556.57 

22,415.15 

20,835.  54 

33,252.75 

16,636.  71 

14,842.79 

24,851.71 
105,986.72 
148,765.13 
141,668.00^ 
159,496.37,01,2694. 
191,916.23,08,1886. 
238,816. 16,  03, 1664. 
292,149.13,04,2506. 
234,070.  41,  05, 1832. 
249,625.71,06,1583. 
242,365.62,07,1693. 
253,701.36,08,1770. 
231,966.81,09,1764. 
191,298.67,  10,1926. 
376,302.72,11,2114. 
301,480.91,18,2305. 


H.  D.  421,  57th,  2d. 


Total,  3,541,231.08 

COMMEBCE. 

After  the  abolition  of  the  tolls  on  the  lock  and 
dam  system  acquired  in  1897,  there  was  a  marked 
increase  in  traffic,  98,  2182. 

Description  of  and  effect  on  rates,  10, 690. 

1911,  10,747,041 1.,  18,  2308. 

Effect  on  f .  rates  very  great.  By  water  on  Monon- 
|;ahela  E.  coal  is  carried  at  10$  t.,  hauls  not  exceed- 
mg  7  m.,  and  on  the  Allegheny  E.,  which  is  unimn., 
about  350  t.,  18,  894.  " 

CONTRACTS. 

1893.  J.  M.  Deflenbaugh,  2  frame  houses 
$6,600,93,2495. 

1903.  Inland  Marine  Construction  Co.,  hull 
and  upper  work  of  stem-wheel  repair  boat,  19,200. 
08,  1886.  W.  C.  Jutte,  dr.,  in  Kiol  No.  i,  13.6t 
Pool  No.  2, 14.5i|!;  Pools  Nos.  3,  4,  and  6, 16.5t  c  y  ' 
Pittsburgh  Dredging  &  Construction  Co.,  dr    11$ 


c.  y.,  08,  1887.  Charlerol  Lumber  Co.,  building 
office  building  and  dwelling  at  Look  No.  4;  office, 
$1,170;  dwelling,  $2,950,  03, 1664. 

1903.  Darrah  Bros.,  building  office  at  each  of 
Locks  Nos.  8  and  9,  $800  each;  additions,  $987; 
George  B.  Darrah,  building  dwelling  at  Lock  No. 
7,  and  additions  to  dwellings  at  Lock  No.  8;  dwell- 
ing, $2,500;  additions,  $1,000;  James  Eees  &  Sons 
Co.,  2  boilers  and  placing  same  on  US.  repair  boat 
Slackwater,  $2,650,  03, 1665. 

1904.  American  Bridge  Co.,  steel  look  gate  and 
anchorages,  04, 2507.  Lawrence  D.  Weaning,  steel 
lock  gate  and  anchorage,  05, 1832. 

1906.  J.  M.  Hammit,  wooden  hull  towboat, 
$17,370,  06, 1582. 

1909.  Johnson  &  Anderson,  building  2  look 
houses  at  Lock  No.  2,  09,  1768.  J.  &  J.  B.  Mil- 
holland  Co.,  lock-gate  operating  machinery  for 
Lock  No.  1,  $4,379.35,  10,  1929.  W.  N.  Eratzer  & 
Co.,  fimiishing  and  erecting  lock  gates  at  Lock  No. 
1,  $10,000,  10,  1930.  American  Compressor  & 
Pump  Co.,  furnishing  and  installing  air-compressor 
plant  at  Lock  No.  1,  $2,981,  10, 1930. 

1911.  Hall  Steam  Pump  Co.,  water-power 
air-compressor  plant,  $3,412.75,  11,  2117. 

ENGINEERS. 

Cblet  o(  Engineers.  R.,  93,  314;  94,  291;  95, 
324;  96,  280;  97,  360;  98,  374;  99,  419;  00,  480; 
01,  479;  08,  404;  03,  431;  04,  460,  2540;  05,  471 
06,  617;  07,  546;  08,  683;  09,  616;  10,  689;  11, 
742;  18,893. 

Boards.    BERH.    R.,  04, 2544. 

In  charge: 

Lt.  Col.  A.  Stickney,  1892-93.    R.,  93, 2492. 

Capt.  R.  L.  Hoxie,  1894-96.  B.,  94, 1908;  (Maj.) 
95,  2400;  96,  2138.  ^^  ' 

Maj.  C.  F.  Powell,  1897-1901.  R.,  97,  2409;  98, 
2182;  99,  2376:  00, 3233;  01,  2686. 

Capt.  Wm.  L.  Sibert,  1902-06.  B.,  08, 1884;  03, 
1660;  (Maj.)  04,  2602;  06, 1831;  06, 1679. 

Maj.  H.  C.  Newcomer,  1907-.  B.,  07,  1687;  08, 
1766;  09,  1758;  (Lt.  Col.)  10,  1921;  11,  2107  18 
2298. 

AsslstantiH ' 

213'9;  97,*2409^"  ®^'  ^^^'  ^*'  ^^'  ^^'  ^"^'^  ^^• 
Thomas  P.  Roberts.    B.,  03, 1890;  05, 1836. 
J.  L.  Callard.    B.,  06, 1837. 


ll^^m^^^t^'^^^^f^^'^^Eo^^^^t^  '>y  -'  ^"'y  «'  1^^.  -<!  H--  3- 1909,  for  operating 
30462°— H.  Doc.  740,  63-2 64 
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LEGAL,  PROCEEDINGS. 

By  decision  of  Feb.  21,  1910,  Supreme  Court  of 
U.  S.  sustained  War  Dept.  in  controversy  with 
owners  of  highway  br.  at  Brownsville,  Pa.,  10, 
1925. 

OBSTRUCTIONS. 

List  of  brs.  across  the  R.  and  its  tributaries  au. 
and  constr.,  98,  2200. 

Mononeahela  Bridge  Co.  removed  br.  over  B.  at 
Brownsville,  Fa.,  by  orders  of  Sec.  of  War  and 
Supreme  Coiut,  11, 2113. 

OPERATIONS. 

1893-93.  Misc.  repairs  made;  over  10,000  c.  y. 
dr.,  and  some  buildings  erected,  93, 2493. 

1893-94.  About  335  t.  snags,  etc.,  removed; 
9,660  c.  y.  dr.;  buildings  and  machinery  repaired, 
and  other  misc.  worli  done,  94, 1908, 1909. 

1894-96.  2,437  t.  snags,  etc.,  removed,  and 
repairs  made  to  machinery,  etc.,  95, 2401. 

189S-96.    Misc.  work  done,  96,  2139. 

1896-97.  Misc.  repairs  made,  and  a  small 
amount  of  dr.  done,  97,  2409. 

1897-98.  Locks  1  to  7,  incl.,  operated  by  the 
US.  from  Jtily  7.  Repairs  made  to  Locks  and 
Dams  Nos.  1  to  9,  incL;  7,900  c.  y.  dr.;  368  snags 
removed,  and  19  wrecks  removed,  98, 2183,  2187. 

1898-99.  Repairs  made  to  Locks  and  Dams 
Nos.  1  to  9,  incl.;  7  new  lock  gates  and  a  derrick 
boat  built;  68,082  c.  y.  dr.;  59  snags,  10  wrecks, 
and  part  of  a  large  floating  dry  dock  removed,  99, 
2382. 

1899-00.  Repairs  made  to  Locks  and  Dams 
Nos.  1  to  9,  incl.;  8  new  lock  gates  constr.;  timber 
shed  and  a  warehouse  built;  45,510  c.  y.  dr.;  9 
wrecks  removed,  and  169  snags  and  other  obstr. 
removed,  00, 3238. 

1900-01.  Extensive  repairs  and  imp.  at  and 
about  Locks  and  Dams  Nos.  1  to  9  incl.,  except 
No.  6,  01, 2687.  Old  shore  guide  crib  protected  by 
extensive  pUe  work,  01,  2688.  At  Lock  No.  4, 
upper  guard  crib  removed  and  old  lower  shore 
guide  crib  removed  and  partly  replaced  with  new 
cribwork,  01,  2689.  At  Lock  No.  7,  4  new  lock 
gates'  built  and  hung,  new  guide  wall  below  locks, 
and  masomy  retaining  wall  opposite  lock  built, 
and  abutment  slopes  protected  with  riprap  and 
riprap  paving,  Ol,  2690.  At  Lock  No.  9,  both 
banks  below  dam  protected  with  riprap;  lower 
gates  repaired,  01,  2691.  32,223  c.  y.  dr.;  229  snags 
and  stumps,  and  25  wrecks,  coal  tipples,  etc.,  re- 
moved; list  of  permits  granted,  01,  2692. 

1901-03.  Listofbrs.au.,  08, 1890.  Extensive 
repairs  and  imp.  at  and  about  Locks  and  Dams 
Nos.  1  to  9,  incl.,  except  No.  6,  03, 1891.  Beacons 
built,  03,  1894.  77,275  e.  y.  dr.,  03,  1894.  639 
snags,  trees  and  stumps,  and  4  wrecks  removed, 
03, 1895. 

1903-03.  Extensive  repairs  and  imp.  at  and 
about  Locks  and  Dams  Nos.  1  to  9,  incl.;  at  Lock 
No.  1,  shore  guide  crib  and  engine  house  reconstr.; 
at  No.  4,  section  of  guide  crib  reconstr.,  roadway 
graded,  concrete  walfbuilt,  old  dwelling  razed  and 
new  one  erected,  03, 1660.  R.  wall  of  Lock  No.  9 
strengthened  with  concrete,  03,  1661.  Derrick 
boat  and  quarterboat  built,  repairs  made  to  float- 
ing plant,  and  additions  made  to  shop,  03,  1662. 
40,824  c.  y.  dr.,  213  snags,  trees,  and  stumps,  and  5 
wrecks  removed,  03, 1663. 

1903-04.  Minor  repairs  and  imp.  at  Locks 
Nos.  1  to  3;  serious  leaks  in  Nos.  2  and  3  repaired, 
04,  2502.  Dam  at  Lock  No.  4  raised  18"  and 
lengthened  100';  bank  further  protected  by  con- 
crete wall;  damages  caused  by  SS.  Edgar  Cherry; 
3,000  c.  y .  r,  and  4,000  c.  y .  sand  and  gravel  removed 
from  Chan.;  minor  repans  and  imp.  at  Locks  Nos. 
4  to  6,  04,  2503.  New  dwelling  and  guard  crib  at 
Look  No.  7  conrpleted;  upper  guide  crib  built  and 
upper  guard  crib  rebuilt  at  Lock  No.  8;  oflice  and 
addition  to  dwelling  completed;  minor  repairs  and 
imp.  to  Locks  Nos.  8  and  9,  04,  2504.  Locks  Nos. 
10  to  15,  incl.,  opened  to  navigation  Jan.,  1904,  04, 
2504.  70,120  c.  y.  dr.,  431  snags,  trees,  and  stumps, 
and  4  wrecks  removed,  04, 2505. 

1904-05.  Minor  repairs  and  imp.  at  Locks 
Nos.  1  to  15,  tnol.,  06,  1835.  Damage  done  by 
SS.  jEdgar  Cherry  at  Lock  No.  4  repaired;  several 


boats  and  flats  for  floating  plant  built,  06,  1836. 
75  snags  and  S  wrecks  removed,  06,  1837.  24,000 
0.  y.  dr.,  06, 1839. 

1906-06.  Repairs  and  imp.  at  Looks  Nos.  1 
to  16,  incl.,  06,  1679.  Removal  of  old  Lock  No.  2 
commenced  and  damage  done  by  flood  at  Lock 
No.  5  repaired,  06,  1580.  4  wrecks  and  9  snags 
removed;  new  towboat  completed,  06,  1681. 
38,876  c.  y.  dr.,  06, 1586. 

1906-07.  Repairs  and  imp.  at  Locks  Nos.  1 
to  16,  inch,  07,  1687.  Damage  done  by  flood  to 
dam  at  Lock  No.  8  repaired,  07,  1688.  57  snags 
removed;  16,500  e.  y.  dr.,  07,  1690.  Dimensions 
and  other  data  of  locks  and  dams,  07, 1691. 

1907-08.  Repairs  and  imp.  at  Locks  Nos.  1 
to  15,  incl.;  repairs  made  to  middle  wall  of  Look 
No.  1,  08,  1765.  Removal  of  old  Lock  and  Dam 
No.  2  completed,  08,  1767.  Removal  of  old  Lock 
No.  3  commenced,  08,  1768.  Additions  and  re- 
pairs to  floating  plant;  68  snags  removed,  08, 1769. 

1908-09.  New  system  of  lock  lights  estab.: 
damage  done  by  landslide  at  Lock  No.  1  repaired 
by  dr.,  and  cribwork  built  for  protection;  large 
lock  closed  to  navigation  for  nearly  a  month,  owing 
to  accident  to   gates;  work  commenced  on  the 

Sartial  reconstr.  of  Lock  and  Dam  No.  1,  09, 1769. 
[inor  repairs  and  imp.  at  Looks  Nos.  1  to  15,  incl., 
09,  1769.  Extension  made  to  upper  guard  wall 
at  Lock  No.  2,  and  building  of  lock  houses  com- 
menced, 09,  1761.  Floating  plant  repaired  and 
added  to,  09, 1762.    33,255  c.  y.  dr.,  09, 1763. 

1909-10.  New  R.  lock  at  No.  1  completed  and 
opened  to  navigation  in  June;  work  on  new  shore 
lock  commenced;  work  on  dam  interfered  with  by 
storms,  etc.;  power  house  built  and  machinery 
installed;  guard  crib  built,  10,  1921.  Minor  re- 
pairs and  imp.  at  Locks  Nos.  1  to  15,  incl.,  10, 
1923.    Two  dwellings  built  at  Lock  No.  2, 10, 1924. 

1910-11.  Work  continued  on  reconstr.  of  Ix»ck 
and  Dam  No.  1,  practically  completed;  general  re- 
pair and  mainten.  work  continued  at  Locks  and 
Dams  Nos.  1  to  15;  various  additions  made  to 
floating  plant  at  boat  yard  and  shops  at  Lock  No. 
4;  dr.,  removing  shoals  and  remains  of  abandoned 
coal  tipples  done  by  U.  S.  dr.  and  snag  boats,  11, 
2107. 

1911-13.  Lock  and  Dam  No.  1:  New  inner 
lock  placed  in  operation  June  1,  1912;  power  house 
completed  and  plant  installed;  work  of  placing 
concrete  top  on  old  timber  crib  dam  in  progress; 
necessary  repairs  made  to  locks  and  dams  and 
floating  plant,  and  locks  operated  throughout  year, 
except  when  closed  for  repairs  or  on  account  of  ice; 
U.  S.  dr.  removed  31,650  c.  y.  material,  13, 2299. 

PHYSICAL  CHARACTERISTICS. 

•  Closing  of  locks;  repairs,  same  due  to  unusual 
weather  conditions,  01,  2686;  03,  1885;  03,  1664. 

Highest  recorded  flood  occurred  Mar.  13  and  14, 
1907,  07, 1690. 

Acid  in  R.  water,  09, 1761. 

Freshet  of  June,  1910,  caused  considerable  damage 
to  work  in  progress,  11, 2108. 

Flood  in  Jan.,  1911,  covered  lock  walls  for  several 
feet  and  damaged  fixtures  in  turbine  power  house. 
Lock  No.  5, 11,  2111. 

Scour  of  left  bank  below  abutment.  Lock  No.  5 
11, 2111. 

Rise  of  6',  end  of  Aug.;  unprecedented  weather 
conditions,  13,  2299.  Ice  of  imusual  thickness,  13, 
2299. 

PRIVATE  WORK. 

Concrete  wall  along  H.  line  built  by  National 
Tube  Co.,  08, 1766. 

Eighteen  permits  for  structures  in  advance  of  H. 
lines  granted,  13, 2305. 

PROJECTS. 

App.  for  condemnation  and  purchase  of  imp.  of 
R.  amounted,  1898,  to  {4,100,348.59,  98, 218S. 

On  July  7,  1897,  Locks  and  Dams  Nos.  1  to  7, 
incl.,  trans,  by  purchase  from  Monongahela  River 
Navigation  Co.  to  US.,  act  1896.  These  works 
make  slack-water  navigation  from  near  the  mouth 
of  R.  at  Pittsburgh  to  Lock  No.  8.  Nos.  1,  2,  3, 
and  4  double  locks,  each  consisting  of  one  large 
and  one  small  lock;  all  the  others  single  and  sm^ 
locks,  98, 2182. 


("See  pp.  14-22  fori 
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B7  Capt.  Sibert,  remodelliig  Locks  and  Dams 
Nos.  1  and  4  and  replacing  Locks  and  Dams  Nos. 
3  and  5  witli  new  straotures  in  new  locations;  in 
each  case  to  be  double  locks  S6'  x  360';  est.,  No.  1, 
S443,184;  No.  3,  $589,196;  No.  i,  1428,983;  No.  5, 
t657,428,  04,  2547. 

Act  June  13,  1902,  au.  rebuilding  of  Lock  and 
Dam  No.  2;  limiting  cost,  S655,961,  06,  615. 

Act  Mar.  3,  1905,  au.  rebuilding  Lock  and  Dam 
No.  3  (limiting  cost,  $589,196)  and  acquisition  of 
R.  front  at,  and  certain  imp.  to  Looks  and  Dams 
Nos.  S  and  6,  at  est.  of  $7,850,  06,  615.  Est.  for 
Locks  and  Dams  Nos.  1  and  4  increased,  1908,  by 
Maj.  Newcomer  to  $502,000  and  $527,000,  resp.,  08, 
1762.    Act  Mar.  3,  1909,  made  special  allotment  of 


$329,045,  for  partial  reconstr.  of  Lock  and  Dam 
No.  1,  this  being  the  est.  cost  of  rebuilding  the 
outer  lock  chamber,  with  new  power  plant,  and 
putting  new  concrete  top  on  old  crib  dam,  09, 
1759. 

STJEVETS. 

E.  lines,  Homestead  to  McKeesport,  extension 
of,  98,  2182. 

Ex.  and  sur.,  1902  and  1903,  of  Locks  and  Dams 
Nos.  1,  3,  4,  and  5,i  by  Maj.  Sibert,  04,  2541,  2545. 

H.-line  sur.,  EUzabeth  to  Brownsville,  by  Maj. 
Sibert,  06, 1837. 

H.-line  sur.,  1905,  Brownsville  to  Lock  No.  6,  by 
Maj.  Sibert,  06, 1581. 


FF-11 


WEST  FOEK  RIVEB,  W.  VA. 


COMMEBCE. 

Description  of;  unimportant,  00, 3276. 

ENGINEERS. 

Cblet  of  Engineers.    B.,  99,  423;  00,  486. 

In  charge.    Maj.  C.  F.  Powell,  1899-1900.    B., 
00,  3267. 

Assistant.    G.  M.  Lehman.    B.,  00, 3272. 

OBSTRUCTION. 

Description  of  brs.  that  would  obstr.  navigation 
If  imp.  were  made,  00,  3270,  3281. 


PHTSICAIi  CHARACTERISTICS. 

Description  of.  West  Fork  E.  and  the  Tygarts 
Valley  E.  unite  IJ  m.  above  Fairmont,  W.  Va.,  to 
form  Monongahela  E.;  geology,  hydrography,  00, 
3268. 

PROJECT. 

Maj.  Powell  est.,  1899,  $996,000  to  imp.  stream 
00, 3272. 

SUBATETS. 

Sur.  of  West  Fork  R.,  W.  Va.,  mouth  to  Clarks- 
burg, au.  act  Mar.  3,  1899;  made,  1899,  by  Maj. 
Powell  (R.  unfav.;  see  Projects),  00, 3268. 

Bench  marks,  00, 3281. 


FF-12 


TYGARTS  VALLEY  RIVER,  W.  VA. 


ENGINEERS. 

Chief  ol  Engineers.    R.,  84, 263. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  84, 1718. 


In  charge.    Maj.  W.  E.  MerriU,  1883.    R.,  84,      SUBVET. 

1718.  Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  Maj. 

MerriU  (B.  tav.,  but  work  not  a  necessity),  84, 
Assistant.    J.  B.  Holbrook,  84, 1719.  1718. 


FF-13 


BUCKHANNON  RIVER,  W.  VA. 


APPBOPBIATIONS. 

1884,  $1,500,86,1893. 
1886,  1,500,86,1625. 
1888,  1,500,88,1795. 
1890,   1,000,  90,  2280. 

Total,    5,500 

COMMEBCE. 

Justification  of  a  hmited  expend,  for  imp.  of  R., 
84,  1719;  86, 1624. 

bicrease  in  lumber  output  due  to  imp.,  88, 1794. 

In  1S93  the  constr.  of  a  logging  road  was  looked 
on  as  a  cause  for  the  probable  disuse  of  the  stream 
in  the  future,  93, 2644. 

ENGINEEBS. 

Chief  ot  Engineers.  R.,  84,  263;  85,  291;  86, 
286;  87,  243;  88,  229;  89,  266;  90,  240;  91,  309; 
93, 295;  93, 336. 

In  charge: 

Maj.  W.  E.  Merrill,  1884-87.  B.,  84,  1718;  (Lt. 
Col.)  87, 1832. 

Capt.  J.  C.  Post,  1886-87.    R.,  85, 1892;  86, 1624. 

Maj.  D.  W.  Lockwood,  1888-93.  R.,  88,  1794; 
89, 1989;  90,  2279;  91,  2474;  911,  2119;  93,  2644. 

Assistant.    J.  B.  Holbrook.    R.,  84, 1719. 


OPERATIONS. 

1884-85.    7  m.  of  R.  cleared  of  obstr.,  85, 1893. 

1886-87.  Chan,  opened  to  Tenmile  Creek,  87, 
1832. 

1888-89.  3,000  c.  y.  1.  removed  from  chan., 
89, 1989. 

1889-90.  1,106  c.  y.  r.  and  6  log  jams  removed 
from  Chan.,  90,  2280. 

1891-93.  3,510  c.  y.  st.  and  160  snags  and  logs 
removed  from  chan.,  93,  2119. 

PHYSICAL  CHARACTERISTICS. 

Description  ot,  84, 1718, 1720. 
Tributary  of  the  Tygart  Valley  E.  about  57  m.  1., 
93,  2644. 

PLANS. 

In  1883  Maj.  Merrill  reported  a  comparatively 
small  expend,  would  be  justified  for  the  imp.  of 
the  E.,  84, 1719. 

PROJECTS. 

Proj.  of  1884  contemplated  a  rafting  chan.  from 
Three  Forks  to  Buckhannon,  24i  m.,  with  a  w.  of 
30'  and  a  d.  of  2'  during  4  months  of  each  year,  85, 
291.  After  an  expend,  of  $4,500,  it  was  est.,  1888, 
that  $20,955  was  necessary  for  completion,  88, 1795. 

StTRVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  Merrill 
(see  Plans),  84, 1718. 


iH.  D.209,  58th,  2d. 
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DECKERS  CREEK,  W.  VA. 


ENGINEERS. 

Cblel  of  Engiueeis.    B.,  06,  529;  08,  t 
7S4. 


3;  11, 


In  cbarge: 

Mai.  W.  L.  Sitert,  06,  fi29. 
Maj.  H.  C.  Newcomer,  08,  578;  (Lt.  Col.)  11, 
739. 

SURVEYS. 

Pro.  ex.  au.  act  Mar.  3,  1905,  mouth  of  Deckers 
Creek,  W.  Va.,  at  its  confluence  with  Monongahela 


B.,  a  Chan.  1,600'  1.  with  same  d.  as  in  Monongahela 
E.,  and  for  restoring  and  imp.  H.  destroyed  by 
flood;  R.,  Maj.  Sibert,  1905  (untav.),'  06,  629. 

Pre.  ex.  au.  act  Mar.  2,  1907;  R.,  Maj.  New 
comer,  1907  (unfav.),'08,  593. 

Pre.  ex.  au.  act  Jtme  25,  1910,  for  chan.  and  H.,- 
for  2,600'  up  from  mouth  with  same  d.  as  in  Uo 
nongahela  B.;  R.,  Lt.  Col.  Newcomer,  1910  (war 
fav.),'  11, 754. 


FF-14 


CHEAT  RIVER,  W.  VA. 


APPROPRIATION. 

1890,  $13,000,  91,  2361. 

COMMERCE. 

Tonnage,  1902,  3,000 1. 

ENGINEERS. 

Chief  of  Engineers.  B.,  89, 254;  91,  291;  98, 
279;  93,  315;  94,  291;  95,  326;  04,  470,  2638;  08, 
593. 

Boards.    BEBH.    R.,  04,2540. 

In  cbarge: 

Lt.  Col.  W.  E.  Merrill,  1888-92.  K.,  89,  1906; 
91  2361. 

Maj.  A.  Stickney,  1892-93.  B.,  93,  1991;  (Lt. 
Col.)  93,  2496. 

Capt.  B.  L.  Hoxie,  1894-95.  R.,  94, 1911;  (Maj.) 
95, 2404. 

Capt.  W.  L.  Sibert,  1904.    R.,  04, 2538. 

Maj.  H.  C.  Newcomer,  1908,  08,  593. 

Assistants: 

C.  E.  Bees.    B.,  89, 1906. 

P.  Golay.  E.,  91,  2361;  93, 1991;  93,  2497;  96, 
2i05. 


OPEBATIONS. 

1890-91.  5,626  c.  y.  e.  cleared  from  chan.,  91, 
2361. 

1891-93.  8,221  c.  y.  r.  blasted  and  removed 
from  Chan.,  93, 1991. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  89, 1905. 

One  of  principal  trib.  of  Monongahela  B.  Ex- 
pensive to  imp.  K.  because  of  excessive  fall,  requlr- 
mg  locks  and  dams.    140  m.  1.,  04, 2538. 

PROJECTS. 

By  Lt.  Col.  Merrill,  1889,  mouth  at  Pt.  Marion 
to  Bowlesburg,  W.  Va.,  49  m.,  blasting  and  re- 
moving r.  obstr.  to  give  a  raft  navigation;  est., 
$13,000,  89, 1906;  91,  2361. 

StTBVETS. 

Ex.  au.  act  Aug.  11, 1888;  made,  1889,  by  Lt.  CoL 
Merrill,  89, 1905. 

Pre.  ex.  au.  act  June  13, 1902;  Capt.  Sibert's  R. 
unfav.  to  immediate  imp.,«  04,  470,  2538. 

Pre.  ex.  au.  act  Mar.  2,  1907;  district  officer's 
R.  unfav.  ,=^  08,  593. 


FF-15 


YOUGHIOGHENY  RIVER,  FA. 


APPBOPBIATIONS. 

1875,     $10, 000,  act  Mar.  3. 
1910,     100,000,10,1948. 

Total,  110,000 

COMMERCE. 

Iron  and  coal  interests  require  slack-water  navi- 
gation on  E.  as  far  up  as  Connellsville,  76,  ii,  84. 
Coal  barges;  requirements  of,  76,  ii,  85. 

Description  of,  00,  3286-3288. 

Several  industrial  plants  near  mouth  ot  E.  report 
185,000 1.  in  1911, 13, 908. 

ENGINEERS. 

Chief  of  Engineers.    B.,  73,  60;  74,  67;  80, 

196;  81,  263;  84,  263;  99,  423;  00,  486;  08,  693; 
10, 699;  11,  752;  13, 907. 

In  cbarge: 

Maj.  W.  E.  MerriU,  1874-84.  B.,  74,  558;  (Lt. 
Col.)  81, 1967;  84, 1716. 

Maj.  C.  F.  Powell,  1899-1900.    R.,  00, 3283. 

Maj.  H.  0.  Newcomer,  1908-.  R.  (Lt.  Col.),  10, 
1948;  11,  2146;  13,  2341. 

Assistant.    Lt.  P.  A.  Mahan.    B.,  74,  669. 


ESTIMATES.    (See  Plans  and  Projects.) 

Of  proj.,  1874,  slack-water  navigation  to  6', 
McKeesport  (mouth  of  Youghiogheny)  to  West 
Newton,  18.8  m.,  by  permanent  dams  with  locks, 
$688,023,  74,  659,  663,  566.  Same,  by  plan  of  mov- 
able dams  with  locks,  $1,308,406,  74, 566. 

In  connection  with  proj.  for  extension  of  Chesa- 
peake &  Ohio  Canal  (which  see)  lor  slack-water 
navigation,  McKeesport  to  Connellsville,  46.3  m., 
to7',  $1,254,040,  76,  li,  87. 

OPERATIONS. 

1911-13.  Borings  made  to  determine  locations 
for  proposed  locks  and  dams,  13, 2342. 

PHTSICAI.  CHARACTERISTICS. 

Distances  from  Pittsburgh,  74,  527,  660;  76,  ii, 
114, 123. 

Elevation  above  Ohio,  74,  521,  560;  76,  ii,  86, 
114, 123. 

Tributaries  of  the  Ohio;  rainfall  in  valleys  of, 
74,  507,  620,  623,  532;  76,  ii,  100. 

Discharge  of  E.,  74,  561. 

Lack  of  water  supply  on,  74,  497,  559,  561. 

Coal  deposits  of  valley,  74,  512;  76,  ii,  84. 

Description  of  E.  and  resources  of  adjacent 
country,  81, 1968;  00, 3283,  3289. 


iH.D.  193,  69th,  1st. 
HH.  D.57,  60th,  1st. 


8H.D.  14,  62d,  1st. 
<  H.  D.  248,  68th,  2d. 


»  H.  D.  216,  60th,  1st. 


r  See  pp.  14-22  for  I 
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The  Youghioglieny  R.,  the  largest  tributary  of 
the  Monongahela  R.,  00, 3283. 

Geology,  00, 3291. 

Heavy  Ice  gorge  causes  much  damage  to  RR. 
tracks,  highways,  and  wreclced  telegraph  poles, 
bridges,  etc.,  12, 2342. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Mahan,  1874,  movable  instead  of  perma- 
nent dams;  in  the  proj.  for  slack-water  navigation 
to  6',  McKeesport  to  West  Newton  Dam,  to  con- 
sist of  navigable  pass  160'  w.,  closed  with  Chanoine 
wickets  13'  h.;  adjacent  weir  with  sill  6'  above 
sill  of  pass;  lock  7'  x  66'  x  260';  plan  involves  use  of 
S  locks  and  dams,  74,  S64;  est.,  $1,308,406;  com- 
parison with  permanent  dams,  and  plan  rejected 
for  excess  of  cost  of,  74,  666. 

By  Maj.  Merrill,  1874,  extension  of  proposed 
Chesapeake  &  Ohio  Canal  down  the  valley  of  the 
Youghiogheny  to  McKeesport,  74,  497;  76,  ii,  85. 
Modified  in  1876  by  terminating  canal  at  Coimells- 
ville  (see  Projects),  76,  ii,  83.  (See  Chesapeake  & 
Ohio  Canal,  Board  of  Engineers.) 

By  Lt.  Col.  Merrill,  lock  and  dam  on  the  Lower 
Youghiogheny  R.;  est.,  $230,000,  81, 1958. 

PROJECTS.    (See  Estimates  and  Flans.) 

By  Maj.  Merrill,  1874,  slack-water  imp.  to  6'  from 
McKeesport,  at  confluence  of  Youghiogheny  with 
the  Monongahela,  to  West  Newton,  18.8  m.,  by  3 
locks  and  dams  of  10'  lift  each;  dams  to  consist  of 
timber  cribs  filled  with  St.,  and  locks  of  mosotLry 
S6'  X  250';  est.,  $688,023,  74,  S69,  663.  Compared 
with  plan  of  movable  dams,  and  the  adoption  of 
permanent  dams  recom.,  74,  659,  666. 


Considered  by  Maj.  Merrill,  1876,  in  conneotion 
with  proj.  for  extension  of  Chesapeake  &  Ohio 
Canal  (q.  v.);  the  foregoing  proj.  becomes  slack- 
water  navigation  from  McKeesport  to  Connells- 
ville  (proposed  terminus  of  Chesapeake  &  Ohio 
Canal),  45.3  m.,  by  means  of  15  looks  and  dams  of 
about  10'  lift;  upper  12  locks  to  be  26'  x  146',  and 
lower  3  looks  56'  x  250';  d.  of  imp.  to  be  7';  dams  of 
St.,  76,  ii,  83,  86;  est.,  $1,254,040,  76,  ii,  87. 

Maj.  Powell  est.,  1899,  $599,106  to  maie  slack- 
water  imp.,  00, 3286. 

Act  June  25,  1910,  au.  canalization  of  R.  from 
mouth  to  West  Nevrton  by  constr.  of  3  locks  and 
dams;  est.,  $1,050,000,1  lo,  700. 


1873.    Au.   by  Cong.,  73,  60;  74,  658. 
pleted,  74,67.    Hid  " 


SURVEYS. 

„ .       .      ,       .  Com- 

adefinlte  Instructions  as  to  limits 
of,  74i  669^  Distances  on  R.  from  Pittsburgh,  74, 
660.  Elevation  and  location  of  benches,  74,  561. 
(See  Chesapeake  &  Ohio  Canal.) 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Merrill,  81, 1957. 

Au.  act  Aug.  2,  1882;  made,  1882,  by  Lt.  Col. 
Merrill,  84, 1716. 

Ex.  of  Youghiogheny  R.,  West  Newton  to  mouth 
at  McKeesport,  Pa.,  au.  act  Mar.  3,  1899;  made, 
1899,  by  Maj.  Powell  (B.  fav.;  see  Projects),  00, 
3283. 

Pre.  ex.  au.  act  Mar.  2, 1907,  to  Connellsvllle,  Pa. 
R.  by  Maj.  Newcomer,  Oct.  10, 1907^  (unfav.),  08, 
693. 

Sur.  from  mouth  to  West  Newton,  11,  2146. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  19, 908. 
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PITTSBURGH  HAKBOB,  PA. 


(Can  be  considered  as  a  part  of  the  O.  B.  improvement — See  No.  105  on  p.  908.) 


APPROPRIATIONS. 

1899,  $110, 662. 90,  99, 2398. 


1902| 
1905, 
1907| 
1909, 
1910, 
1911, 
1912, 


10,000:00,  03,1896. 
*5,000.00,O4,2511. 
10,000.00,06,1839. 
'4,000.00,07,1733. 
10,000.00,07,1733. 
♦4,000.00,09, 1786. 

6,000.00,10,1947. 

6,000.00,11,2146. 

5,000.00,13,2340. 


Total,  168,6 


2.90  (inol.  misc.,  $168,770.49,  13, 
2340). 


COniMERCE. 

Pittsburgh  H.  the  terminus  of  4  Ohio  R.,  4  Mo- 
nongahela B.,  and  1  Allegheny  R.  packet  lines; 
and  besides  harboring  coal  fleets  waiting  to  descend 
the  Ohio  R.,  a  large  local  C.  is  accommodated  at 
times  with  inconvenience,  99,  420,  2400. 

Average  yearly  t.  of  coal  boated  down  the  Ohio 
R.  from  Pittsburgh,  for  the  10  years  ending  1897, 
2,836,390;  1896,  nearly  4,000,000  t.;  total  water- 
borne  t.  at  the  H.,  1896,  about  7,600,000  t.;  1899, 
about  8,813,000 1.,  99, 2399,  2400;  00, 483. 

Description  of,  10, 698. 

1911, 12,519,776 1.;  682,807  passengers,  13,2341. 

H.  used  principally  for  mooring  of  coal  fleets 
awaiting  rise  in  Ohio  R.  to  proceed  downstream, 
mooring  of  timber  rafts  and  boat  bottoms  coming 
down  Allegheny  R.,  delivery  of  coal  and  other  ma- 
terials to  miUs,  and  accommodation  of  packet  lines 
whose  routes  terminate  at  H.,  13, 907. 

CONTRACTS. 

1903.  Monongahela  &  Western  Dredging  Co., 
dr.  and  removing  obstr.,  03, 1670. 


ENGINEERS. 

Clilet  of  Engineers.    B.,  99,  419;  00,  481;  01, 

480;  03,  405;  03,  432;  04,  461;  05,  472;  06,  618; 
07,  564;  08,  690;  09,  625;  10,  697;  11,  750;  13, 
906. 

In  cbarge: 

Maj.  C.  F.  Powell,  1899-1901.  »_  99,  2397;  00, 
3254;  01,2697. 

Capt.  Wm.  L.  Sibert,  1902-06.  B.,  OS,  1896;  03, 
1667;  (Maj.)  04,  2610;  06, 1839;  06, 1687. 

Maj.  H.  C.  Newcomer,  1907-.  B.,  07, 1731;  08, 
1802;  09,  1785;  (Lt.  Col.)  10,  1946;  11,  2144;  13, 
2338. 


Assistant. 

1840. 


H.  C.   Gould.    B.,  04,  2611;  06, 


LEGAL,  PROCEEDINGS. 

Decision  of  the  U.  S.  Supreme  Court  in  favor  of 
U.  S.  in  controversy  over  Union  Br.,  07, 1732. 

OBSTRUCTIONS. 

Encroachments  on  H.  by  fillings  and  structures, 
99,  2400. 

36  applications  for  approval  of  br.  plans  and 
changes  of  H.  lines,  and  lor  permits  for  projecting 
struct'ires,  reported  upon,  00,  3266. 

140  old  pile  stubs  removed  from  R.  by  Baltimore 
&  Ohio  RR.  Co.,  01,  2698. 

Unau.  timber  structure  removed  by  Duquesne 
Forge  Co.,  03, 1896. 

Agreement  with  Jones  &  Laughlin  concerning 
change  of  H.  line,  incl.  removal  by  them  of  some 
25,000  or  30,000  0.  y.  slag  fill,  03, 1805. 

Union  Br.  declared  to  be  an  obstr.  to  navigation; 
complaints  against  other  brs.,  03, 1669. 


*  Allotment. 

1 R.  and  H.  Com.  D.  9, 61st,  2d. 


2  H.  D.  330,  60th,  1st. 

>  Received  by  Treas.  certificate  of  transfer  settlement. 
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Action  against  dredging  company  lor  deposit  of 
waste  in  chan.,  08, 1802. 

Waste  piles  left  by  sand  dr.  removed;  action  to 
prevent  such  obstr.,  10, 1946. 

Complaints  regarding  "scraping"  of  landings 
obstr.  Chan.;  circulars  issued  to  interested  parties; 
work  in  future  to  be  done  under  supervision  of 
TJ.  S.    Permits  for  structures  granted,  11, 2145. 

OPERATIONS. 

1899-00.  30,565  c.  y.  dr.;  27  large  St.  removed; 
Brunot  Isld.  Dam  raised;  arrangements  made  tor 
removal  of  abandoned  structures  in  Monongaliela 
R.;  systematic  location  and  permanent  marking 
of  estab.  H.  lines  in  progress;  prevention  or  stop- 
the'      "      ■  ' '"^ 


ge  of  deposits  over  the  banks;  Improper  dumping 
m  Rs.^nd  encroachments  of  unau.  structures  be- 
yond H.  lines  accomplished  by  thorough  patrol 
and  inspection,  00,  3254. 

1900-01.  80,075  c.  y.  dr.;  work  on  Brunot 
Isld.  Dam  completed,  01,  2697.  H.  lines  marked 
and  extended,  01,  2698.  List  of  applications  for 
permits  reported;  brs.  and  vessels  measured,  01, 
2699. 

1901-03.  22,437  c.  y.  dr.;  marking  of  H.  lines 
continued,  03, 1895, 1896. 

1903-03.  Marking  of  H.  lines  continued; 
89,776  e.  y.  dr.,  03,  1667.  Changes  made  in  H. 
line  and  H.  lines  extended,  03,  1668.  Public 
hearings  of  proposed  changes  in  H.  lines,  03,  1669. 

1903-04.  Marking  of  H.  lines  completed,  04, 
2511.    Changes  in  H.  lines,  04, 2512. 

1904-05.  Changes  in  H.  lines  and  public  bear- 
ings on  proposed  changes;  22  applications  for  per- 
mits for  structures  in  H.  beyond  H.  lines  reported 
on,  05, 1840. 

1905-06.  Changes  in  H.  lines,  06, 1587;  Pub- 
lic hearings;  reports  made  on  21  applications  for 
permits,  06, 1588. 

1906-07.  4  wrecks  removed,  07, 1731.  Changes 
in  H.  lines;  removal  of  Union  Br.  started;  ex.  and 
reports  made  on  8  applications  for  permits;  existing 
Ht  lines  approved  by  Sec.  of  War,  07, 1732. 

1907-08.  4,000  c.  y.  dr.;  wreck  removed,  08, 
1802.  Changes  in  H.  lines;  removal  of  Union  Br. 
completed;  ex.  and  reports  made  on  7  applications 
for  permits,  08, 1803. 

1908-09.    Changes  in  H.  lines,  09, 1786. 

1909-10.  8  permits  granted,  10, 1946.  Public 
hearings  of  proposed  plans  of  br.  imp.,  10, 1947. 

1910-11.  14,000  c.  y.  removed;  abandoned 
tipples  and  ice  breakers  removed;  chan.  inspected 
and  patrolled;  public  hearings  held;  U.  S.  removed 
wreck,  11,2144,  2145. 

1911-13.  123,447  c.  y.  dr.  by  U.  S.  plant;  re, 
moval  of  wrecks,  inspection  of  Rs.,  surs.,  soundings- 
and  mainten.  of  H.  lines,  13,  2338,  2339. 


PHTSICAL  CHARACTEBISTICS. 

Pittsburgh  H.  extends  from  Davis  Isld.  Dam  in 
the  Ohio  ft.  to  site  of  Allegheny  B.  Dam  No.  2, 
and  on  the  Monongahela  R.  to  McKeesport,  at 
mouth  of  Youghiogheny  R.,  99, 2399. 

Monongahela  R.  part  of  the  H.  serves  as  a  refuge 
from  Allegheny  R.  ice,  99,  420. 

Description  of,  OS,  472. 

Measurement  of  R.  discharge,  08, 1803;  09, 1786. 

Report  of  estab.  and  modification  of  H.  lines, 
13, 906. 

PBrVATB  (STATE)  WORK. 

In  1858  Pa.,  through  a  board  of  commissioners  and 
at  an  expense  of  $40,000,  had  a  complete  sur.  and 
detailed  maps  made  of  the  Rs.  at  and  near  Pitts- 
burgh, 99, 2401. 

Point  near  Hazelwood  removed  by  Jones  & 
Laughlin  Steel  Co.,  06, 1840. 

10,000  c.  y.  dr.  from  H.  by  Pittsburgh  &  Lake 
Erie  RR.  Co.,  10, 1946. 

P.  &  L.  E.  Ry.  Co.  dr.  6,000  c.  y.;  city  of  Pitts- 
burgh, 32,000  c.  y.;  local  company,  4,000  c.  y.;  and 
B.  &  O.  Ry.  Co.,  7,000  c.  y.,  II,  2144. 

46,020  e.  y.  dr.  by  various  parties;  driveway  on 
wharf  constr.,  about  2,000'  1.,  13, 2339. 

PROJECTS. 

By  Maj.  Powell,  1897,  dr.  chan.  throughout 
lower  H.,  where  needed,  10'  d.  at  pool  level  and 
600'  w.  below  Smithfleld  St.  Br.,  Monohg^ela  R., 
and  above  this  br.  and  in  the  Allegheny  R.  of  a 
less  w.,  and  1  limited  by  lines  from  ends  of  chan. 
spans  of  adjoining  brs.;  to  raise  the  old  riprap  st. 
dam  across  Brunot  Isld.  chan.,  Ohio  R.,  and  pro- 
tect its  surface  by  large  and  flat  pieces  of  St.,  but 
leaving  a  channel  way  of  5'  d.  at  pool  surface;  to 
remove  abandoned  structures  and  unau.  and 
obstr.  fillings  projecting  from  bank  beyond  the  H. 
line  in  cases  where  it  is  inipossible  to  secure  re- 
moval except  at  expense  of  U.  S.;  to  mark  H.  lines 
and  conduct  inspection  and  patrol  for  execution 
of  law  to  protect  and  preserve  Hs.;  to  an.  maintain 
works;  make  local  surs.  and  measurements,  and 
prepare  H.-line  plats;  est.,  S110,662.9O,  and  J10,000 
am.  inspection  and  patrol,  99,  420. 

Orig.  proj.  modified,  1902,  to  w.  dr.  chan.  at  Try 
St^  owing  to  changes  in  RR.  br.  there,  03, 1667. 

Existing  proj.  provides  for  mainten.  of  H.  at  an 
est.  of  15,000,  10,  698;  13,  906. 

SURVEYS. 

Ex.  of  Pittsburgh  H.,  with  view  to  preserving  it 
from  unau.  encroachments  and  other  damage;  dr., 
marking  H.  lines,  and  patroling  H.,  au.  by  Senate's 
resol.  June  25,  1897;  R.  submitted,  1897,  hy  Maj. 
Powell  (see  Projects),  99, 2309. 
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ALLEGHENY  RIVER,  PA.^ 


Part. 


Title. 


Period. 


Appropria- 
tions. 


List  of  notable  points,  mouth  to  headwaters 

Allegheny  R 

Allegheny  R. ,  building  locks  and  dams 

Allegheny  R.,  operating  and  care  of  locks  and  dams.. 


1832-1892 
1893-1912 
1893-1912 
1903-1912 


Total. 


$352,500.00 

66,000.00 

1,863,959.63 

369,165.05 


2,651,624.68 


iTo  French  Creek  (Franklin):  Sur.— B.,  May  20, 1832.    To  Clean:  Sur.— E.,  Mar.  17, 1838;  est.,  J877,4I 
(H.  D.  482,  65th,  2d.) 


r  See  pp.  14-22  fori 
Lexplanations,  etc.  J 


EIVER  AND   HARBOR  WORKS. 
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Part  (a),  FF-30    List  of  Notable  Points,  Moutli  to  Headwaters. 


Ohio  B.,  Fa. 
Pittsburgh,  Fa. 
Locks  and  Dams  1,  Z,  3. 
Tarentum,  Fa. 
Freeport,  Fa. 
Klsktmlnetas  B.,  Fa. 
Klttaunlng,  Fa. 
Mahoning  Cr.,  Fa. 
Bed  Bank  Cr.,  Fa. 
Clarion  B.,  Fa. 


Franklin,  Pa. 

French  Cr.,  Fa. 

Oil  City,  Fa. 

OU  Cr.,  Pa. 

Tlonesta  Cr.,  Pa. 

Tlonesta,  Pa. 

Warren,  Fa. 

Conewango  Cr.,  Pa.  and  N.  T. 

Chautauqua  Lake,  N.  T. 


Part  (b),  FF-30 


Allegheny  Eiver,  Pa. 


APPROPEIATIONS. 

1879,   $10,000,79,144. 

20,000,80,1767. 

25,000,  81,1947. 

15,000,82,1934. 

35,000,85,1818. 

30,000,86,1646. 
137,600,  86,1646. 

25,000.  88, 1680. 
»  35,000,  88, 1683. 

20,000,90,2196. 
135,000,  90,2198. 

25,000,  93,1995. 
140,000,93,1996. 


1880, 
1881, 
1882, 
1884, 

issej 

1888{ 
1890| 
1892/ 


Total,    352,600 

COMMEBCE. 

C.  above  Pittsbuigli  confined  to  lumber  and  oil; 
requirements  lor,  76,  ii,  147, 151, 162;  79, 1374. 

Oil,  amount  of,  brought  to  Pittsburgh,  76,  it, 
152;  79,  1374.  Transportation  of,  by  pipes,  76, 
li,  148, 151;  79, 1374.    Cost  of,  76,  ii,  151. 

Imp.  of  E.,  above  Pittsburgh,  not  justified,  76, 
ii,  147, 148. 

Injury  to  C.  by  brs.,  79, 1372. 

Necessity  for  imp.  of  R.  at  Pittsburgh,  76,  ii, 
149;  80, 1767;  84, 1702;  86, 1545. 

CONTBACTS. 

1889.  J.  J.  Shipman,  dike  constr.,  113,784,  89, 
1886. 

EXGINEEBS. 

Chief  of  Engineers.  B.,  76,  90;  78,  109;  79, 
144,  147;  80,  193,  196;  81,  261;  82,  266;  83,  264; 
84,  262;  85,  283;  86,  273;  87,  239;  88,  216;  89, 
251,  262;  90, 227;  91, 292;  93, 280. 

In  charge: 

Maj.  W.  E.  Merrill,  1876-91;  76,  90.  B.,  76,  ii; 
147;  79,  1371;  (Lt.  Col.)  80,  1764,  1767;  81,  1945, 
83,  1931;  83,  1660;  84,  1702;  85,  1818;  86,  1644; 
87,  1810,  1811;  88,  1680,  1682;  89,  1886,  1887;  90, 
2194,  2198;  91,  2363,  2366. 

Maj.  A.  Stickney,  1892-93.    B.,  92, 1992, 1996. 

Assistants: 

Lt.  r.  A.  Mahan.    E.,  76,  ii,  149. 

I.  V.  Hoag,  76,  ii,  147;  81,  1946.  B.,  83,  1931; 
83, 1651. 

T.  P.  Roberts.    B.,  79, 1372;  80, 1765, 1768. 

J.  B.  Dougherty,  80, 1767. 

J.  W.  Arras.  B.,  88,  1681;  89,  1886,  1888;  90, 
2196;  91, 2364,  2367;  93, 1992. 

LEGAL    FBOCEEDINGS.    (See    Projects,    2d 
par.) 
Work  at  Complanter  Islds.  stopped  by  injunc- 
tion, 90,  2195;  removal  of  injunction  secured  by 
modiflcation  of  plan,  91, 2364. 


Commencement  of  operations  on  Herrs  Isid, 
Dam  delayed  by  suit  brought  by  riparian  owners, 
93, 1996. 

LEGISLATION. 

Eequlred  by  Pa.  giving  U.S.  jurisdiction  over 
land  for  lock  and  dam  at  Pittsburgh,  86, 274, 1545; 
87, 1812. 

OBSTBUCTIONS.    (See  Commerce.) 
List  of  obstr.,  79, 1377. 

OPEBATIONS. 

1879-80.  Constf.  of  dams  at  Sixmile  Isld., 
Nicholsons  Rapids,  and  Garrisons  Ripple;  dr.  at 
mouth  of  B.  and  purchase  of  snag  boat,  80,  1765. 

1880-81.  Repairs  to  dams  at  Sixmile  Isld.  and 
Nicholsons  Rapids;  removal  of  snags  and  r.,  81, 
1946. 

1881-82.  Repairs  to  dams  at  Sixmile  Isld.  and 
Nicholsons  Rapids;  removal  of  r.  and  snags,  82, 
1931. 

1883-83.  Removal  of  301  snags  and  28,513  c.  y. 
r.,  83, 1551. 

1884-85.  Repairs  to  dam  at  Nicholsons 
Rapids;  removal  of  70,649  c.  y.  r.,  3,656  c.  y.  gravel, 
and  848  snags,  85, 1819. 

1886-87.  Removal  of  r.  from  R.  chan.  and 
preparation  for  constr.  of  inclined  plane  at  Corydon 
Dam,  87, 1810. 

1887-88.  Dam  at  Corydon  partly  rebuilt,  re- 
pairs to  Sixmile  and  Nicholsons  Dams,  and  640  t. 
r.  removed  from  R.  bed,  88, 1680. 

1889-90.  Repairs  to  dams  at  Sixmile  and 
Nicholsons  Islds.;  1,739  1.  f.  timber  and  st.  dike 
conmleted  under  contract  at  Red  Bank,  90,  2194. 

1890-91.  Dam  at  Complanter  Islds.  com- 
pleted; 50  1.  t.  dam  at  Pithole  built;  236  c.  y.  r. 
used  in  rroair  of  dike  at  Red  Bank,  91,  2363.  Site 
prepared  tor  lockkeeper's  house  at  Herrs  Isld.,  91, 
2366. 

1891-93.  Dams  at  Hickory  and  Pithole  com- 
pleted; repairs  to  dike  at  Red  Bank  and  dam  at 
Nicholsons  Isld.;  500  c.  y.  r.  removed  from  bar  at 
foot  of  Pithole  Ripple;  621  c.  y.  r.  and  11  snags  re- 
moved bet.  Kittanning  and  Pittsburgh,  93,  1993, 
1994. 

PHYSICAL  CHABACTEBISTICS. 

Fall  of  R.,  Freeport  to  mouth,  76,  ii,  147.  Tribu- 
taries, 76,  ii,  150.  R.  consists  of  alternate  pools 
and  shoals,  76,  ii,  160.  Conformation  of  bottom, 
76,  ii,  147, 162.  General  description,  79, 1373;  80, 
1767, 1769.    Floods,  slope,  80, 1769. 

FLANS.    (See  Projects.) 

By  Maj.  Merrill,  mouth  to  Freeport,  30  m.,  slack- 
water  navigation,  consisting  of  5  dams  and  locks; 
average  lift,  11';  locks,  60'  x  200';  est.,  $765,132,  76, 
ii,  149. 


1  For  dam  at  Herr  Isld.,  86, 1546;  87, 1812;  93, 1 
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By  Lt.  Col.  MerrUl,  1876,  imp.  at  Pittsburgh  by 
look  and  dam  at  Garrisons  Ripple;  est.,  $163,000, 
76,  ii,  149;  80,  1767;  83,  1933.  Probability  that 
further  consideration  would  increase  est.,  86, 1545; 
est.,  J400,000,  87, 1812. 

PRIVATE  (COBPOBATE)  WORK.    (See  Proj- 
ects, 2d  par.) 
Pipe  lines  laid  by  natural-gas  companies  across 
bedotR.,  86, 1820. 

PROJECTS.    (See  Plans.) 

By  Maj.  Merrill,  imp.  of  R.,  mouth  to  upper 
limits  of  city  of  Pittsburgh,  8.3  m.,  to  a  min.  d.  of 
6',  by  lock,  with  movable  dam;  navigable  pass  of 
dam,  200'  w.;  look,  6'  x  50'  x  200';  approx.  est., 
$269,564,  76,  ii,  148, 149. 

Maj.  Merrill,  1876,  proposed  imp.  of  Garrisons 
f  Ripple  at  head  of  Herrs  Isld.,  about  2  m.  above 
confluence  of  Allegheny  and  Monongahela  Rs., 
with  lock  and  flxed  dam  at  head  of  Allegheny  arm 


of  the  pool  formed  by  Davis  Md.  Dam;  est., 
$153,000,  76,  ii,  148;  80,  1766;  86,  1545.  In  1891 
the  au.  of  Allegheny  City  gave  necessary  land  on 
the  right  bank  on  condition  that  dam  be  made 
movable.  Plans  changed,  increasing  est.  to  $600,- 
000,  91, 2366. 

By  Maj.  Merrill,  1879,  temporary  imp.  by  r.  re- 
moval (est.,  $51,425),  constr.  of  wing  dams,  closing 
l.-w.  chutes  behind  islds.,  erection  of  log  chute  in 
dam  at  Corydon  Isld.,  and  repairs  to  dams  at 
Nicholsons  and  Slxmile  Islds.,  79,  144,  1371,  1376; 
86,  273;  88, 1681. 

SUB  VETS.     . 

In  vicinity  of  Pittsburgh,  1875,  76, 90,  ii,  147, 149; 
and  ex.  from  Pittsburgh  to  Freeport,  76,  ii,  147, 
149.  From  Pittsburgh  to  French  Creek,  78,  109: 
79  1371. 

By  T.'p.  Roberts,  1879,  from  French  Creek,  Pa., 
to  Clean,  N.  Y.,  80, 1767. 

Sur.  for  location  of  Herr  Isld.  Lock  and  Dam; 
made,  1889,  by  Lt.  Col.  Merrill,  89, 1888. 


Part  (c),  rF-20 


Allegheny  River,  Pa. 


APPBOPRIATIONS.i 

1894, 

$12,500, 

95, 

2407. 

1896, 

12,500, 

9  69 

2198. 

1899, 

15,000, 

99, 

2410. 

1900, 

*5,000, 

01, 

2708,  2709^ 

1902, 

10,000,03, 

1911. 

1902, 

*6,000, 

04, 

2528. 

1909, 

*1,000, 

09. 

1769.     . 

1910, 

5,000, 

10. 

1931. 

Total 

66,000 

COMMERCE. 

Navigation  should  be  extended  30  m.  farther 
upstream  to  provide  lor  traffic  from  extensive 
sawmills  and  boat  yard  estah.  at  Warren,  01, 2708. 

No  apparent  eflect  on  freight  rates  from  imp., 
13,  897. 

Traffic,  346,000-1-  t.,  1912,  above  slack  water, 
13, 897;  general  traffic,  1,720,000  t.,  13,  2311. 

ENGINEERS. 

Chiet  of  Engineers.  B.,  93,  315,  319;  94,  292 
96, 326,  328;  96, 281,  284;  97, 362;  98, 376,  377,  378 
99,  422,  423;  00,  485;  01,  483;  03,  409;  03,  439 
04,  469;  05,  480;  06,  628;  07,  547;  08.  583;  09, 
617;  10,  690;  11,  742;  18, 896. 

In  charge: 

Lt.  Col.  A.  Stickney,  1892-93.  B.,  93, 2498,  2535, 
2538,  2540. 

Capt.  R.  L.  Hoxie,  1894-96.  K.,  94. 1913;  (Maj.) 
95,  2406;  96,  2198,  2212. 

Maj.  C.  F.  Powell,  1897-1901.  R.,  97,  2424;  98, 
2202,  2211;  99,  2410,  2411;  00. 3263;  01. 2707. 

Capt.  Wm.  L.  Sibert,  1902-06.  B..  03,  1910; 
03, 1686;  (Maj.)  04.  2528;  OS,  1860;  06, 1613. 

Maj.  H.  C.  Newcomer,  1907-.  R.,  07, 1697;  08, 
1774;  09,  1768;  (Lt.  Col.)  10,  1930;  11,  2118;  13, 


Assistants: 

Lt.  H.  F.  Hodges.    B.,  93,  2537,  2540,  2542. 
J.  W.  Arras.    R.,  93,  2498;  94,  1914;  95,  2408; 
96, 2197;  97,  2425;  98, 2202;  04, 2629;  05, 1861. 
G.  M.  Lehman.    B.,  99,  2420. 

LEGAL  PBOCEEDINGS. 

Encroachments,  93,  2499. 

OBSTBUCTIONS. 

Break  in  Corydon  Milldam  an  obstr.,  94,  1915; 
95,  2407. 

List  of  brs.  over  R.  bet.  Clean,  N.  Y.,  and  Pitts- 
burgh, Pa.,  au.  and  constr.,  94,  1917;  95,  2409; 


96,  2199;  97,  2427,  2428;  98.  2205,  2206.    List  of 
brs.  over  R.  above  Tarentum,  99,  2448. 

Br.  of  Venango  Co.,  at  Franklin,  Pa.,  03,  661. 
Big  Rock  Br.,  near  Franklin,  Pa.,  03,  651. 

OPERATIONS.: 

1893-93.  Minor  repairs  to  existing  works; 
3,240  c.  y.  r.  and  bowlders  lonning  a  bar  removed 
at  Pithole  Ripple,  93,  2498,  2499. 

1893-94.  Existing  works  repaired;  dam  below 
Tionesta  Creek  built  and  repaired;  dam  at  Cowan- 
shannock  built,  and  dike  in  course  of  constr.;  3,311 
c.  y.  r.  and  other  obstr.  removed,  94, 1913. 

1894-95.  Dike  at  Cowanshannock  completed 
6,646  t.  r.  and  other  obstr.  removed,  96. 2406. 

1895-96.  Dike  built  at  Cowanshannock;  exist- 
ing works  repaired,  96,  2198. 

1896-97.  Some  dams  and  dikes  repaired; 
1,373  c.  y.  bowlders  and  some  snags  removed,  97, 
2425. 

1897-98.  Red  Bank  Dike  extended;  banks  at 
Hickory  Isld.  protected;  misc.  repairs  made  to 
works;  over  3,000  o.  y.  bowlders  and  other  obstr. 
removed,  98, 2202,  2203. 

1899^0.  Red  Bank  dike  repaired  and  paving 
laid;  Nicholson  Dam  repaired;  minor  repairs  mad; 
to  other  works;  some  snags  and  nearly  5,000  c.  y. 
r.,  etc.,  removed,  OOi  3264,  3265. 

1900-01.  Repairs  made  to  Nicholson  Dam  and 
Red  Bank  Dike,  Corydon  log  chute.  Hickory  and 
Pithole  Dams  and  upper  Cowanshannock  Dike; 
about  2,700  c.  y.  bowlders,  350  o.  y.  gravel,  and  14 
snags  removed  bet.  Hickory  and  New  Kensington, 
01,  2707. 

1901-03.  Repairs  made  to  Nicholson  Dam 
and  Red  Bank  Dike,  03, 1910. 

1903-03.  Repairs  made  to  Red  Bank  Dike; 
200  c.  y.  St.  placed  on  Nicholson  Isld.  Dam;  slight 
repairs  made  to  Hickory  Dam;  536  c.  y.  bowlders, 
350  0.  y.  gravel,  and  8  snags  removed  from  chan., 
03, 1686. 

1903-04.  Repairs  made  to  Hickory  Dam, 
Nicholsons  Isld.  Dam,  Red  Bank  Dike,  04. 2529. 

1904-06.  Repairs  made  to  dams  at  Hickory, 
Pithole,  Nicholsons  Isld.,  and  dikes  at  Red  Bank 
and  Cowanshannock;  obstr.  removed  bet.  Warren 
and  head  of  Pool  No.  3,  consisting  of  609  c.  y .  bowl- 
ders, 390  0.  y.  gravel,  and  30  snags,  06, 1881. 

1906-06.  Repairs  made  to  dam  at  Hickory, 
and  dikes  at  Pithole,  Red  Bank,  and  Cowanshan- 
nock; obstr.  removed  from  chan.  bet.  Warren  and 
Kennerdell,  consisting  of  27  c.  y.  bowlders,  23  c.  y. 
gravel,  and  5  snags,  06, 1613. 

1906-07.  Repairs  made  to  dams  at  Hickory, 
Pithole,  and  Nicholsons  Isld.;  160  c.  y.  St.,  70  c.  y. 
bowlders,  and  25  trees  and  snags  removed,  07, 1697. 


*  Allotment. 
1  See  Part  b. 
'  List  of  structures  erected  1879-97,  97,  2426. 
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1907-08.  Repairs  made  to  dams  at  Hickory, 
Pi  thole,  and  Nicholsons  Isld.,  and  Ked  Bank  Dike, 
08, 1774. 

1908-09.  Repairs  made  to  dams  at  Hickory 
and  Nicholsons  Isld.,  and  to  upper  dike  at  Cowan- 
shannock,  09,  1768.  Corydou  MiUdam,  an  obstr., 
dynamited  and  partly  removed,  09, 1769. 

1909-10.  Repairs  made  to  dikes  at  Nicholsons 
Isld.  and  Red  Bank;  35  c.  y.  gravel,  249  o.  y.  bowl- 
ders, and  10  snags  removed  from  ohan.,  10, 1930. 

1910-11.  Corydon  MiUdam  completely  re- 
moved; repairs  made  to  dikes  at  Cowanshannock 
and  Red  Bank,  and  dam  at  Hickory,  11, 2118. 

1911-12.  136  0.  y.  bowlders,  215  o.  y.  gravel, 
and  4  snags  removed,  IS,  2309. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  Tarentum  to  Herrs  Isld.,  93, 
2637;  96, 2213. 

Description  of,  at  or  near  Tarentum,  93,  2539, 
2540;  96, 2213. 

Description  of,  Olean  to  Warren.  Chan,  ex- 
ceedingly shallow  with  a  steep  slope,  93,  2542. 

Distances,  various  points,  bet.  Pittsburgh  and 
Oil  City,  98, 2204. 

Description  of,  Tarentum  to  Pa.  State  line,  99, 
2413.  Hydrography,  towns,  and  ripples,  99,  2421. 
Geology,  99»  2439.  Probable  route  for  canal  con- 
necting the  R.  and  Lake  Erie,  99, 2443.  Distances 
on  the  stream,  99, 2445. 

PRIVATE  WORK. 

St.  dike  oonstr.  by  Venango  Motor  Boat  &  Canoe 
Club,  18, 2310. 

PROJECTS. 

After  ex.,  1892,  Lt.  Col.  Stickney  est.  $2,000  for 
sur.  bet.  Tarentum  and  Herrs  Isld.,  and  $600  lor 
sur.  at  or  near  Tarentum,  93, 2536,  2539. 

Maj.  Hoxie,  1895,  est.  $500,1)00  to  secure  slack- 
water  navigation  from  Herrs  Isld.  to  Tarentum, 


Pa.,  with  2  locks  and  dams  (see  Allegheny  River, 
Part  c),  96,  2214. 

Maj.  Powell,  1897,  est.  $897.60  to  remove  Corydon 
Dam  to  4'  below  l.-w.  level,  98,  2211;  $2,400  to  re- 
move dams  sur.  in  Conewango  Creek,  1897,  excl. 
of  damages  tor  destroying  or  diminishing  water 
power,  98,  2211;  and  $90,000  for  removal  of  Water- 
boro  Rapids,  98,  2212. 

Mai.  Powell,  1899,  est.  $2,499,384.14  for  8  locks 
and  dams  from  Natrona  to  Monterey  (the  part  of 
imp.  probably  to  be  reoom.),  99, 2416.  Est.,  locks 
and  dams  for  whole  R.,  $13,704,391.25,  99, 2419. 

By  Maj.  Powell,  1900,  applying  app.  of  1899  to 
reconstr.  Nicholsons  Isld.  Dam,  completing  Red 
Bank  Dike  and  repairing  it,  making  minor  repairs 
at  other  places,  removing  obstr.,  and  continuing 
sur.,  00,  3263. 

Proj.  for  open-chan.  work,  1912,  that  embraced 
in  acts  1879  and  1882,  removal  of  obstr.,  building 
low  dams,  etc.,  to  close  secondary  chans.,  12,  896. 

SURVEYS. 

Exs.  for  lock  and  dam  bet.  Tarentum  and  Herrs 
Isld.  Dam,  and  one  at  or  near  Tarentum,  au.  act 
IvlJ  13,  1892;  Lt.  Col.  Stickney 's  B.,  1892,  fav., 
93,  2535,  2638.  Sur.  au.  act  Aug.  17,  1894;  made 
by  Maj.  Hoxie  (see  Projects),  96, 2212. 

Ex.,  Olean,  N.  Y.,  to  Warren,  Pa.,  au.  act  July 
13. 1892;  Lt.  Col.  Stickney's  B.  untav.,  93,  2640. 

Sur.,  removal  of  dam  near  Corydon,  Pa.,  of  all 
the  dams  on  Conewango  Creek,  and  the  rapids  at 
or  near  Waterboro  in  the  creek  (?.  tributary  of  the 
Allegheny),  au.  act  June  3,  1896;  Maj.  Powell's 
B.,  1897,  unfav.,  98,  2211. 

Stn".  for  determining  what  reaches  could  be  made 
navigable  and  the  number,  location,  and  cost  of 
the  necessary  locks  and  dams,  au.  act  June  3,  1896; 
Maj.  Powell's  B.,  1898,  partly  fav.  (see  Projects), 
99, 2411.    Bench  marks,  99, 2446. 

Maps.    98, 2206. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  IS,  895. 


Part  (d),  FF-30  AUegheny  River,  Pa.   (Building  locks  and 

dams.) 


APPEOPBIATIONS, 

$40,000.00, 


1896, 

60,000.00, 

1897, 

350,000.00, 

1898, 

300,000  00, 

1901, 

126,000.  00, 

1902, 

118,500.00, 

1905, 

*10,000.  00, 

1906, 

281,226.63, 

1907, 

235,000.00, 

1909, 

*«  5, 000. 00, 

1910, 

48,233.00, 

1912, 

300,000.00, 

95, 2416. 
96,  2207. 
97, 2433. 
98,2210. 
01,2704. 
03, 1901. 
06, 1608. 
06, 1608. 
07, 1701. 
10, 1932. 
10,  1932. 
1»,2312. 


Total,  1,863.959.63 


COMMEBCE.  (See  Allegheny  River,  operat- 
ing and  care.) 

CONTRACTS. 

1894.  Lawrence  Cement  Co.,  cement,  $14,400; 
Drake  &  Stratton  Co.  (Ltd.),  dr.,  140  c.  y.,  p.  m., 
$8,820,  96,  2416,  2417. 

1896.    Patton  &  Gibsoii,  St.,  $1,823.28,  95, 2417. 

1896.  Atlas  Cement  Co.,  Portland  cement, 
$6,300,  96,  2207. 

1897.  Sloan,  Mollvain  &  Ott  Bros.,  constr. 
Look  No.  2,  $220,492.68;  No.  3,  $175,932.02,  97, 2433, 
2436. 

1898.  W.  W.  Hegeman  &  Co.,  constr.  coffer- 
dam and  part  of  a  Chanoine  movable  dam,  Herrs 
Isld.,  $57,375.10,  99,  2408. 

1900.  E.  J.  Kingston  and  O.  R.  Pihl,  cofEer- 
dam,  foimdation,  piers,  and  abutments  for  part  of 
movable  dam  and  guide  cribs,  and  erecting  Cha- 


noine wickets  at  Herrs  Isld.  Lock  and  Dam,  $101,- 
594.82;  T.  Marshall,  2  bear-trap  gates  at  Herrs 
Isld.,  $40,149.63,  00,  3261,  3262. 

1903.  Charles  Hegewald  Co.,  2  sets  gate- 
maneuvering  gears.  Locks  1  and  3;  James  Rees  & 
Sons  Co.,  valve  gearing.  Dam  No.  1,  and  operating 
machinery.  Dam  No.  3,  and  screens,  shutters,  and 
cover  plates  for  Locks  Nos.  1  and  3,  03, 1908. 

1903.  Samuel  H.  McCain,  lock-master's  dwell- 
ing, $6,806;  Dravo  Contracting  Co.,  constr.  Lock 
No.  2  and  abut,  for  dam,  with  prices,  excavating, 
$1.10  c  y.;  concrete,  $7.10  c.  y.;  oak,  $62  M  b.  m.; 
hemlock,  $46.60  M  b.  m.;  st.  ballast,  $3.10  c.  y.; 
paving,  $4.65  s.  y.;  and  drittbolts,  6$  lb.,  03, 1681. 

1906.  James  H.  McQuade  Co.,  building  Dam  ' 
No.  2,  unit  prices  given;  Pena  Bridge  Co.,  2  pairs 
of  steel  look  gates  and  anchorages  for  Lock  No.  2; 
Gloster  R.  Morrell,  lock-master's  dwelling  at  Lock 
No.  2,  $3,360,  and  supple,  contract  for  replacing 
foundation,  etc.,  $660,  05, 1856. 

1906.  Joseph  Heidenkamp,  20,000  t.  riprap,  at 
$1.05 1.,  06, 1610. 

1907.  Pihl  &  Miller,  building  power  conduit, 
excavation,  60i|:  c.  y.;  concrete,  $7.85  c.  y.;  steel, 
a  lb.;  New  Kensington  Lumber  Co.,  lock-master's 
dwelhng,  $3,595.70,  07, 1702, 1703. 

1908.  James  H.  McQuade  Co.  (supple.),  build- 
ing Dam  No.  2,  unit  prices  given,  08, 1779. 

ENGINEERS. 

Chief  ol  Engineers.  E_  93,  316;  94,  292;  95, 
326;  96,  282;  97,  363;  98,  376;  99,  421;  00,  483; 
01,  482;  03,  408;  03,  438;  04,  467;  05,  478;  06, 
626;  07,  648;  08,  685;  09,  618;  10,  691;  11,  744; 
13,897. 


*  Allotment. 
'  See  Part  b. 
2  Amount  trans,  from  operating  and  care  of  Ohio  R.,  Aug.  31, 1908. 
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Boards.  Convened,  Pittsburgh,  Pa.,  May  3, 
1894,  under  S.  O.  No.  20,  dated  Apr.  24,  1894,  to 
report  upon  proposed  plans  lor  look  and  dam  below 
Herr  Tsld.  R.,  94,  1924.  (Col.  W.  P.  Craighill, 
Mai.  D.  W.  Lookwood,  Maj.  T.  Turtle.) 

In  charge: 

Lt.  Col.  A.  Stickney,  1892-93.    E.,  93,  2501. 

Capt.  E.  L.  Hoxie,  1894-96.    K.,  94, 1918;  (Maj.) 

95,  2410:  96, 2200. 

Maj.  C.  F  PoweU,  1897-1901.  B.,  97,  2428;  98, 
2206;  99, 2404;  00, 3257;  01, 2701. 

Capt.  Wm.  L.  Sibert,  1902-06.  B.,  03,  1900, 
1902;  03, 1680;  (Maj.)  04, 2522;  06, 1854;  06, 1607. 

Maj.  H.  C.  Newcomer,  1907-.  B.,  07,  1699;  08, 
1775;  09,  1770;  (Lt.  Col.)  10,  1931;  11,  2120;  18, 
2311. 

Assistant.  T.  W.  Arras.  B.,  93,  2501;  94, 
1919;  95,  2414;  96,  2205;  97,  2429;  98,  2207;  01, 
2702;  0»,  1908;  03, 1681;  04, 2524;  05, 1855. 

LEGAL  PBOCEEDINGS.    (See  Projects.) 

Purchases  of  land  for  Locks  and  Dams  Nos.  2 
and  3,  97, 2432;  98, 2209;  the  last  reference  inolud- 
ing  condemnation  proceedings  for  land  at  No.  3. 

^Title  to  the  lock  ground  adjacent  to  Sixmile 
Isld.  Lock-  not  obtained  to  1900,  no  satisfactory 
reply  having  been  received  from  the  Pittsburgh 
city  au.  to  the  offers  from  the  U.  S.,  00,  3260. 

LEGISLATION. 

City  councils  of  Pittsburgh  passed  ordinance  in 
Feb.,  1902,  granting  to  the  U.S.  laud  required  for 
site  of  lock  at  head  of  Sixmile  Isld.,  C3, 1900. 

OFEBATIONS. 

1893-94.  Preparations  made  for  constr.  of 
Herr  Isld.  work,  93, 2601;  94, 1919. 

1894-95.  Constr.  of  lock  foundations  in  prog- 
ress. 95, 2413. 

1895-96.    Work  of  preceding  vear  continued, 

96,  2200.    (Unif  prices  of  materials,  labor,   etc.) 
96, 2204. 

1896-97.  Look  and  head  walls  completed,  and 
foundation  of  the  miter  walls  partly  laid,  97,  2429. 
(Simimary  of  work  performed  and  materials  ex- 
pended) 97, 2432. 

1897-98.  Lock  and  fixed  part  of  dam  at  Herr 
Isld.  works  under  constr.;  Lock  No.  3,  Springdale, 
begun,  98,  2206,  2210.  (Summary  of  work  per- 
formed and  materials  expended)  98, 2209. 

1898-99.  Accessory  lock  structures,  a  part  of 
the  movable  dam  at  Herr  Isld.,  and  the  Springdale 
Lock,  inol.  its  dam,  imder  constr.  during  year,  99, 
2405. 

1899-00.  Lock  at  Herr  Isld.  and  some  ac- 
cessories completed,  the  Chanotae  wickets  and 
irons  tor  the  navigable  pass  obtained,  and  building 
of  the  foundation  of  the  pass  commenced.  00, 3258. 

1900-01.  Work  continued  on  Herr  Isld.  Lock 
and  Dam;  navigable  pass  and  concrete  pier  and 
cribs  nearly  completed;  work  continued  on  Spring- 
dale  Lock  and  Dam,  and  cribs  and  lower  guide  we3i 
nearly  completed,  01, 2701. 

1901-03.  Work  on  locks  and  dams  at  Herr 
Isld.  and  Springdale  continued,  03, 1900. 

1903-03.  Lock  and  dam  at  Herr  Isld.  and 
lock-master's  house  completed;  cofferdam  of  Lock 
and  Dam  No.  2  practically  iinished  and  5,659  c.  y. 
gravel  and  r.  excavated  for  foundation  of  lock  and 
lock  floor;  concrete  core  wall  of  Lock  and  Dam  No. 
3  completed,  embankment  made  and  concrete 
paving  placed;  numerous  freshets  prevented  com- 
pletion, 03,  1681, 1682, 1683. 

1903-04.  Excavation  for  foundation  of  Lock 
and  Dam  No.  2  completed  and  all  irons  set,  con- 
crete return  wall  completed  and  gravel  coff^fdams 
constr.;  sheeting  on  upper  face  of  Lock  and  Dam 
No.  3  completed,  oribwork  raised,  and  st.  and 
gravel  filling  placed,  04, 2524. 

1904-05.  Lock  and  abutment  for  Dam  No.  2 
finished;  Pennsylvania  RE.  Co.  deposited  8,000 
c.  y .  of  ashes  and  slag  behind  lock;  timber  cribwork 
of  dam  of  Lock  No.  3  completed,  piles  driven  on 


upstream  face  of  dam  and  lock-master's  house 
practically  completed,  05, 1856, 1857. 

1905-06.  Work  of  Locks  and  Dams  Nos.  2 
and  3  continued;  excavation,  pile,  st.,  and  con- 
crete work  in  progress  on  Lock  and  Dam  No.  2, 
and  gate  completed;  Lock  and  Dam  No.  3  nearly 
completed;  lock  master's  dwelling  completed,  06. 
1607,1608. 

1906-07.  Lock  gates  of  Lock  and  Dam  No.  2 
erected,  power  conduit  begun,  and  41,409  c.  y.  slag 

g laced  by  Pennsylvania  RE.  Co.;  lock  master's 
ouse  erected  at  Lock  and  Dam  No.  3,  abutment 
of  dam  failed  and  dam  dynamited,  07,  1699,  1700. 

1907-08.  Work  on  Lock  and  Dam  No.  2  con- 
tinued, power  conduit  completed  and  filling  of 
lock  grounds  by  Pennsylvania  ER.  Co.  practically 
completed;  reconstr.  of  abutment  of  Dam  No.  3 
begun,  land  washed  away  restored,  and  work  on 
dam  oontmued,  08, 1775-78. 

1908-09.  Lock  and  Dam  No.  2  and  abutment 
completed;  Lock  and  Dam  No.  3  completed  and 
76,358  c.  y.  slag  and  refuse  placed  behind  abut- 
ment, 09, 1770, 1771. 

1909-10.  25,000  c.  y.  ashes,  slag,  etc.,  and  450 
u.  y.  large  st.  placed  for  bank  protection,  10, 1931. 

1910-11.  Bank-protection  work  completed  at 
Dam  No.  2;  88,598  c.  y.  material  placed  in  em- 
bankment during  year  at  Springdale,  11, 2120. 

1911-13.  46,864  c.  y.  deposited  in  embank- 
ment at  Dam  No.  3,  Springdale,  Pa.,  to  restore 
bank,  13, 2311. 

PHYSICAL  CHABACTEEISTICS. 

E.  bottom  at  Herr  Isld.  Dam  treacherous,  94, 
1919. 

Floods  and  ice  damaging  works,  94,  1919;  96, 
2413. 


PEIVATB  WOEK. 

City  of  Pittsburgh  let  contract  to  extend  9'  sewer 
so  as  to  have  it  empty  below  instead  of  above  the 
dam,  04, 2525;  05, 1856. 

PEOJECTS. 

Herr  Isld.,  By  Lt.  Col.  Stickney,  1892-93,  for 
changing  the  position  of  works  to  provide  a  passage- 
way 55'  w.  at  the  bank,  settUng  all  legal  opposition 
of  riparian  owners  to  lock  location,  93, 2501. 

By  Capt.  Hoxie,  1894,  modified  by  B.,  1894,  for 
look  65'  X  330',  and  lor  dam,  pass,  and  weir  of  Cha- 
nolne  type;  est.  of  look,  $225,147;  ~of  dam,  1373,- 
963.24,  94,  1924.  Modified  by  Maj.  PoweU,  1898, 
by  providing  navigable  pass  500'  w.  Instead  of  one 
260';  for  substitution  of  2  bear-trap  dams  94'  1. 
each  for  2  Chanoine  wicket  weirs;  and  tor  fixed 
masonry  dam  with  3  4J'  valve  culverts  for  a  Bould 
dam  20'  w.  in  the  66'  passageway  above  mentioned, 
98,  2206,  2207. 

After  failure  of  cofferdam,  1894,  Maj.  Hoxie  pro- 
posed dr.  out  foundation  of  lock  to  30'  below  pool 
level,  deposit  of  stratum  of  concrete  at  this  d. 
under  water  in  concrete  form  of  piles;  redeposit 
of  dr.  material,  after  starting  foundations  on  the 
concrete  stratum,  for  a  certain  distance,  and  com- 
pletion by  means  of  a  cofferdam  (drawing  of  de- 
tails), 95,  2412.  Est..  $82,644;  completed  for 
$22,203.16  less,  96,  2202,  2205. 

Nos.  2  and  3.  Act  18%  au.  beginning  work 
at  Sixmile  Isld.  and  at  Springdale  under  con- 
tinuous contract.  General  proj.  prepared  and  ap- 
})roved,  1896-97,  for  timber  dams  and  concrete 
ocks,  the  lift  of  the  locks  to  be  11'  and  12',  resp.; 
the  useful  dimensions  of  the  lock  chambers  to  be 
56'  X  289.5',  97,  2432. 

By  Capt.  Sibert,  completion  of  Locks  and  Dams 
Nos.  1,  2,  and  3;  est.,  $178,000,  03, 1902. 

Est.,  by  Maj.  Sibert,  of  cost  of  work  required  to 
complete  proj.  for  locks  and  dams,  required  by  act 
June  13, 1902,  $256,521.60,105, 480, 1862. 

Maj.  Newcomer  est.,  1908,  amount  necessary  to 
pay  lor  damages  to  private  property  and  restore 
land  washed  away  by  failure  of  abutment  of  dam, 
at  $110,300,  08, 1778. 

Orig.  proj.  lock  and  dam  work,  adopted  1886, 
extended  1896,  called  tor  3  looks  and  dams  (built 


1 H.  D.  167,  58th,  3d. 
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at  1912),  extending  slack  water  mouth  to  Natrona, 
24  m. 

Act  1912  au.  5  addl.  looks  and  dams,  extendmg 
slack  water  upstream,  to  61  m.  from  mouth;  est., 
J2,788,000.  The  act  app.  J300,000  contingent  on 
local  interests  contributing  same  sura.  Dam  1 
movable;  others,  fixed  type.  Dam  3  o£  cribwork, 
Nos.  2  and  4  to  8  of  concrete  on  pile  foimdation. 
Dimen.:  No.  1,  65'  x  286'  plus;  2  and  3,  66'  x  289' 
plus;  4,  8,  66'  X  360'  (see  Surveys),  13, 897. 


STXBVEVS. 

Triangulation  from  Pittsburgh  to  Natrona,  Pa., 
for  estab.  of  H.  lines,  07, 1700. 

Ex.  au.  act  Feb.  27,  1911,  with  view  to  constr. 
of  addl.  locks  and  dams,  made  by  Lt.  Col.  H.  C. 
Newcomer  (see  Projects);  plan  of  imp.  submitted; 
est.,  12,788,000,  and  $26,000  to  J60,000  an.  for  main- 
ten.,'  13,909. 

(See  projects,  3d  par.,  drawings.) 


Part  (e),  FF-30    Allegheny  River,  Pa.,  Locks  and  Dams  on. 
(Operating  and  care.) 


APPROPRIATIONS . 

t5,233.62|Q^j2526! 


1904, 
1906, 

1906, 

1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


16,204.93,05,1868. 
27,235.94,06,1858. 
26,462.62{gf;181| 

82,998.35,07,1706. 
61, 674. 93,  08, 1762. 
37,839.51,09,1775. 

46.639.83,  10,1935. 

30.874.84,  11,2123. 
34,100.58,13,2317. 


Total,  369, 165. 05,  13,  899. 

COMMERCE. 

Through  the  constr.  of  looks  and  dams  a  saving 
in  rates  will  be  effected,  11, 746. 

Traffic,  1911,  on  slack-water  section,  1,375,000  t., 
24,300  H- passengers;  marked  by  cheap  E.  rates, 
hindered  by  low  brs.  on  Lower  Allegheny  E., 
13, 899. 

CONTRACTS. 

Johnson  &  Anderson,  for  2  look  houses  at  Lock 
No.  2,  $4,622  each,  09, 1776. 

ENGINEERS. 

Chief  of  Engineers.  R.,  03,  439;  04,  468;  05, 
479;  06,  528;  07,  549;  08,  686;  09,  620;  10,  692; 
11,  745;  13,  899. 

In  charge: 

Capt.  Wm.  L.  Sibert,  1903-06.  R.,  03,  1683; 
(Maj.)  04,  2526:  06, 1867;  06, 1610. 

Maj.  H.  C.  Newcomer,  1907-.  R.,  07, 1703;  08, 
1780;  09,  1772;  (Lt.  Col.)  10,  1932;  11,  2120;  13, 
2312. 

Assistants: 

3.  W.  Arras.    R.,  04, 2627;  06, 1858. 
Capt.  E.  C.  Moore,  2d  Lt.  P.  B.  Fleming,  J.  W. 
Stewart,  J.  C.  Mehaffy,  and  P.  S.  Beinecke,  13, 


OBSTRUCTION.    (See  Commerce.) 

OPERATIONS. 

1903.  Look  and  Dam  No.  1  assigned  to  "Oper- 
ating and  care  of  canals,  etc.,"  in  Januarj^;  slight 
alterations  made  to  valves  and  culvert  intakes; 
experiments  and  tests  made,  03, 1683-86. 

1903-04.  Minor  repairs  made  to  Lock  No.  1; 
about  360  0.  y.  st.  and  gravel  placed  in  front  of  wall 
and  1,000  c.  y.  deposited  in  depression  below  large 
bear  trap,  04, 2527. 

1904-05.  Minor  repairs  to  Lock  No.  1;  800  t. 
St.  placed  at  bottom  of  foundations  of  piers;  Lock 
and  Dam  No.  3  assigned  to  "  Operating  and  care  of 
canals,  etc.,"  Nov.  29,  1904;  repairs  and  better- 
ments made  where  needed,  800  c.  y.  St.  placed 
below  and  at  end  of  return  wall  of  Lock  No.  3; 
deposit  of  ashes  and  slag  continued  by  Pennsyl- 
vania RE.  Co.,  15,000  0.  y.  placed  along  bank,  06, 
1858-60. 

1906-06.  Minor  repairs  made  to  gates,  new 
retaining   wall   started   and   maneuvering   boat 


constr.  at  Look  and  pam  No.  1;  imp.  made  to 
abutments,  2,000  t.  st.  deposited,  and  40,000  c.  y. 
slag  placed  by  Pennsylvania  EE.  Co.  at  Lock  and 
Dam  No.  3,  06, 1610-12. 

1906-07.  6,200  e.  y.  st.  placed  below  bear-trap 
weirs  of  Lock  and  Dam  No.  1,  and  retaining  wall 
completed;  abutment  of  Lock  and  Dam  No.  3 
failed  and  carried  away  9  dwellings  and  5.3  acres 
of  land;  560  1.  f.  of  top  of  dam  blasted  off,  07, 
1703-06. 

1907-08.  Eepairs  made  to  Lock  and  Dam  No. 
1,  and  300  c.  y.  small  st.  and  676  c.  y.  large  st.  placed 
above  bear-trap  foundations;  1,000  c.  y.  dr.  from 
lower  entrance  of  Lock  and  Dam  No.  2,  and  11,610 
c.  y.  dr.  from  below  lower  entrance;  1,600  c.  y.  dr. 
from  upper  entrance  to  Lock  No.  3,  and  2,865  c.  y. 
dr.  from  above  dam,  08, 1780-82. 

1908-09.  Minor  repairs  made  to  Lock  and  Dam 
No.  1;  19,860  0.  y.  dr.  from  below  Lock  No.  2,  1,876 
c.  y.  removed  from  lock  chamber  and  1,362  c.  y. 
r.  bottom  blasted  and  dr.;  2  lock  houses  under 
constr.;  minor  repairs  made  to  Lock  and  Dam  No. 
3,  09, 1772-74. 

1909-10.  General  repairs  made  and  7,023  c.  y. 
dr.  from  lock  entrance  of  Lock  and  Dam  No.  1; 
lock  houses  nearly  completed  at  Lock  and  Dam 
No.  2,  54,300  c.  y.  ashes,  etc.,  placed  at  abutment 
of  dam  to  protect  eroded  bank;  minor  repairs  made 
at  Lock  and  Dam  No.  3,  10, 1932-35. 

1910-11.  Lock  and  Dam  No.  1:  Eepairs  to 
machinery  and  structures  made  and  810  so.  ft. 
concrete  walk  constr.,  11,  2121.  Lock  and  Dam 
No.  2:  226  c.  y.  riprap  and  700  c.  y.  large  derrick 
St.  placed  along  lower  edge  of  protection  crib  of 
dam;  downstream  face  of  concrete  dam  repaired; 
30  1.  f.  of  head  of  upper  guard  crib  was  reconstr.; 
24,233  0.  y.  dr.  at  Fourteenmile  Isld.,  11,  2122. 
Lock  and  Dam  No.  3:  Minor  repairs,  inol.  dr.  of 
lock  chamber  and  approaches,  and  repairs  to  lock 
walls  were  made,  11, 2122. 

1911-13.  Lock  and  Dam  No.  1:  86,037  c.  y. 
dr.,  1  large  snag  and  2  bowlders  removed  from 
Pool  No.  2  at  Twelve  and  Fourteenmile  Islds., 
resp.,  13,  2313.  Look  and  Dam  No.  2:  Eepairs  to 
lock  machinery  and  structures,  13,  2316.  Lock 
and  Dam  No.  3:  Small  amount  of  sheathing  re- 
placed on  downstream  slope  of  dam,  13,  2316. 

PHYSICAL  CHARACTERISTICS. 

Unusual  heavy  rains,  producing  flood,  prevented 
the  use  of  maneuvering  boat;  ramming  ineffectual; 
general  idea  that  it  is  unsafe  to  permit  a  Chanoine 
wicket  dam  to  stand  over  a  considerable  rise 
proved  erroneous;  dam  withstood  severe  test;  less 
damage  done  than  from  ramming,  13, 2313,  2314. 

PRIVATE  WORK. 

Pittsburgh  Plate  Glass  Co.  removed  500  c.  y. 
gravel  from  entrance  to  Lock  No.  3  for  its  own 
convenience,  06, 1612. 

J.  K.  Davison  &  Bro.  placed  2,240  c.  y.  slag  and 
gravel  along  upstream  side  of  the  dam,  without 
cost  to  U.S.,  13,2315. 

Sand  and  gravel  dr.  firm  removed  about  500  c.  y. 
sand  and  gravel  from  chan.  opposite  Verona,  and 
placed  it  along  the  bank  for  protection  against 
wash,  13, 2316. 


1  H.  D.  540,  62d,  2d. 
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FF-31(a)     CONEMAUGH  AND  KISKIMINETAS  RIVERS,  PA. 


COMMERCE. 

Description,  79, 1394. 

ENGINEEBS. 

Ctlet  of  Engineers.    E.,  78, 109;  79, 147. 
In  charge.    Mai.  W.  E.  Merrill,  1878;  78,  109. 
R.,  79, 1388. 
Assistant.    J.  Worrall.    R.,  79, 1390. 

PHTSICAI,  CHARACTERISTICS. 

Fall  of  Conemaugh  and  Kiskiminetas  Rs.,  tet. 
Johnstown  and  the  Allegheny  R.,  79, 1389. 

Water  supply  by  means  of  reservoirs  sufflcient, 
79, 1391. 

PLANS. 

By  J.  Worrall,  water  communication  Havre  de 
Grace,  Md.,  to  Pittsburgli,  Pa.,  having  vertical 
lockage  of  2,700',  divided  into  3  sections:  Eastern 
division,  from  mouth  of  the  Susquehanna,  along 
that  and  the  Juniata  Rs.,  to  Frankstown,  with  a 
canal  and  slack-water  navigation,  requiring  912' 
of  lockage;  est.,  $10,720,000;  difloulties  in  dam- 
ming the  Susquehanna  R.,  79,  1392,  1393,  1397. 
Middle  or  mountainous  division,  from  Franks- 
town,  on  the  Juniata,  to  Johnstown,  on  the  Cone- 
maugh, by  independent  canals  and  partial  slack- 
water  navigation  on  the  Conemaugh  B.,  requiring 
1,339'  of  lockage,  by  tunneling  through  the  moun- 
tains, water  supply  by  feeders  from  reservoirs; 


est.,  J16,607,000,  79,  1392,  1393,  1397.  Western 
division,  from  Johnstown,  via  Conemaugh,  Kis- 
kiminetas, and  Allegheny  Rs.,  to  Pittsburgh,  by 
slack-water  navigation,  requiring  449'  of  lockage; 
est.,  $4,518,700,  79,  1393,  1396,  1397.  Total  est.  for 
single  locks,  $30,845,700;  tor  double  looks,  $40,- 
000,000,  79,  1397. 

lyist  of  reservoirs,  79, 1395,  1397. 

Discussion  of  advantages  and  disadvantages  of 
slack-water  navigation,  79, 1392. 

Discussion  of  possibility  of  smmounting  all  en- 
gineering difficulties,  79, 1388, 1391. 

PRIVATE     (STATE 
WORK. 


AND     CORPORATE) 


The  "main  line  of  Pennsylvania's  public  works," 
running  from  Philadelphia  to  Pittsburgh,  consisted 
of  railway  from  Philadelphia  to  Columbia,  canals 
from  Columbia  to  the  foot  of  the  Allegheny  Mtns., 
portage  railway  across  the  AUeghenies,  and  canal 
and  slack-water  navigation  from  Johnstown  to 
Pittsburgh,  about  409  m.,  79, 1390. 

SURVEYS. 

Under  direction  of  Maj.  Merrill,  1878-79,  by  J. 
Worrall,  reconnoissance  of  Conemaugh  and  Kis- 
kiminetas Rs. ;  also  a  sur.  for  water  communication 
from  Ohio  R.  at  Pittsburgh,  Pa.,  to  the  Chesapeake 
B.  at  Havre  de  Grace,  Md.,  via  Allegheny,  Kis- 
kiminetas, Conemaugh,  Juniata,  and  the  Susque- 
hanna Rs.    R.,  79, 1388, 1390. 


FF-38  RED  BANK  (Sandy  Lick)  CREEK,  PA. 


ENGINEERS. 

Cliiet  of  Engineers.    R.,  81, 263. 

In  charge.    Maj.  W.  B.  Merrill.    R.,  81, 1969. 

Assistant.    J.  Worrall.    R.,  81, 1961. 

PHTSICAI,  CHARACTERISTICS. 

Description  of  the  Appalachian  region;  trib.  to 
Allegheny  R.;  flows  bet.  Armstrong  and  Clarion 
Co.,  81, 1962. 


PLANS. 

In  1881  Maj.  Merrill  reported  inadvisable  to  use 
bear-trap  dams,  81, 1961. 

SURVEYS. 

Ex.  an.  act  June  14,  1880;  made  by  Maj.  Merrill 
(see  Plans),  81, 1959. 


FF-39 


CLARION  RIVER,  PA. 


COMMERCE.    . 

Lumber  statistics,  83, 1938, 1944. 

Description  of:  This  stream  first  in  C.  im- 
portance of  the  Allegheny  tributaries;  an.  t. ,  125,000 
t.,  96, 2209. 


ENGINEERS. 

Chief  of  Engineers.    R.,  81, 263;  83, 257;  95, 
328;  96, 283. 

In  charge: 

Mai.  W.E.  Merrill.    B.,  83, 1938. 
Maj.  R.  L.  Hoxie,  1896.    B.,  96, 2208. 

Assistants: 

J.  Worrall.    R.,  83,1939. 
J.  W.  Arras.    R.,  96, 221  a 


PHYSICAL  CHARACTERISTICS. 

Description  of,  83, 1938, 1939, 1942. 

Description  of:  Second  In  the  order  of  area 
drained  by  Allegheny  R.  tributaries.  Navigability 
of  the  R.  dependent  on  h.  w.,  96, 2209. 

PLAN. 

Maj.  Merrill  reported,  1881,  that  until  the  Alle- 
gheny R.  had  been  radically  imp.  there  was  but 
small  need  of  imp.  of  its  tributaries  except  to  keep 
open  navigation  by  the  removal  of  r.  and  similar 
obstr.,  which  could  be  done  on  Clarion  R.  at  an 
est.  of  $40,000,  83, 1938, 1941. 

SURVEYS. 

Au.  act  Mar.  3, 1881;  made  by  Maj.  Merrill,  1881, 
83, 1938. 

Ex.  au.  act  Aug.  17,  1894;  made,  1895,  by  Maj. 
Hoxie  (R.  fav.  only  to  obstr.  removal),  96, 2208. 


rSeepp.  14^22  for"! 
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FF-30 


TIONBSTA  (River)  CREEK,  PA. 


COMMEBCE. 

Description  of,  96, 2418.  ^^  ^ 

An.  output  ol  40,000,000  o.  i.  lumber,  at  1895,  that 
would  probably  continue  for  26  years,  96, 2417. 

ENGINEERS. 

Chief  of  Engineers.    B.,  84,  263;  91,  294;  96, 
327. 

Mai.  W.  E.  MerriU,  1884-91.    B.,  84,  1704;  (Lt. 
Col.)  91,2381. 
Maj.  E.  L.  Hoxie,  1805.    B.,  96,  2417. 

Assistant.    I.  V.  Hoag,  jr.    E.,  84,  1704;  95, 
2419. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  91, 2381. 


PLANS. 

Maj.  MerriU,  1883,  est.  S1,000  as  cost  of  removal 
of  boom  piers  at  lower  portion  of  creek,  but  does 
not  consider  imp.  as  one  of  public  necessity,  84, 

By  Lt.  Col.  Merrill,  removal  of  obstr.  to  such  an 
extent  as  to  enable  the  creek  to  be  used  for  rafting 
purposes;  est.,  $2,000,  91,2381. 

PBIVATE  WOBK. 

Obstr.  from  over  7  m.  of  stream  removed  at 
various  times  by  business  firms,  96, 2419. 

SUE  VETS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  Maj. 
Merrill  (see  Plans),  84, 1704. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Lt. 
Col.  Merrill  (see  Plans),  91, 2381.  . 

Ex.  au.  act  Aug.  17, 1894;  made  by  Capt.  Hoxie, 
1894  (B.  tav.;  opinion  of  the  Chief  of  Engineers 
unfav.),  95, 2417. 


FF-38 


BEAVER  RIVER,  PA. 


COMMEBCE. 

No  traflc  "at  present" ;  many  large  iron  and 
steel  industries  in  vicinity,  04,  2534. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  04, 470. 

Boards.  BEBH.  Concurs  in  unfav.  B.,  04, 
2533. 

In  charge.  Maj.  W.  L.  Sibert,  1904.  B.,  04, 
2531 

Assistant.  Wm.  Martin.  B.,  04,  2534,  2536, 
2537. 

OBSTBUCTIONS. 

8  brs.  in  6  m. — 2  RR.  brs.,  and  none  would  give 
proper  clearance  after  B.  imp.;  4  stationary  dams 
lor  power. 


FHTSICAL  CHABACTEBISTICS. 

Details,  04, 2531. 

Discharge  not  enough  for  power  and  navigation, 
04,  2530. 


Imp.  would  probably  cost  from  $5,000,000  to 
$7,000,000.  04,  2531. 

SUBVETS. 

Pre.  ex.  au.  act  June  13,  1902,  Ohio  B.  to  n.  end 
Beaver  Falls  Borough,  with  view  to  slack-water 
navigation;  B.  by  Maj.  Sibert,  Apr.  16,  1903  (un- 
fav.),»O4,470,  2629. 


FF-38(a)     OHIO  CANAL  TO  BIG  BEAVER  RIVER,  PA.     (For 

canal.)^ 


FF-41 


MAHONING  RIVER,  OHIO. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  10, 700. 

In  charge.    Lt.  Col.  H.  C.  Newcomer,  10, 685. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909,  from  Girard  Dam 
to  Warren.  B.,  Lt.  Col.  Newcomer,  Aug.  5,  1909' 
(unfav.),  10, 700. 


1 H.  D.  226,  68th,  2d.         «  Sur.— B.,  May  4, 1832.    (H.  D.  482,  56th,  2d.)       a  H.  D.  211,  6lBt,  2d. 
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GG.— KANSAS  CITY,  MO.,  DISTRICT. 

(Comprising  the  Missouri  River  System.) 

In  charge  of  TJ.  S.  Engineer  Office, 
Kansas  City,  Mo. 


GG  1  Mississippi  K.,  Mo. 

GG  a  Missouri  B.(l) 

GG  3  Taylors  Branch,  Mo.  (2) 

GG  4  Little  Ouckett  Cr.,  Mo.  (3) 

GG  5  Big  Duckett  Ci.,  Mo.  (  2 ) 

GG  6  Femme  Osage  Cr.,  Mo.  (3) 

GG  ?  Little  Femme  Osage  Cr.,  Mo.  (6) 

GG  S  Callaway  Branch,  Mo.  (6) 

GG  9  Blgelow  Cr.,  Mo.  ( » ) 

GG  10  Sehrt  Cr.,  Mo.  (9) 

GG  11  Tuque  Cr.,  Mo..(  3) 

GG  IS  CoUegeCr.,Mo.(ll) 

GG  13  Wolf  Cr.,  Mo.  (11) 

GG  14  Charrette  Cr.,  Mo.  (2) 

GG  15DryFork,Mo.(14) 

GG  16  Howard  Branch,  Mo.  (15) 

GG  17  Smith  Cr.,  Mo.  (3) 

GG  18  Water  Bun,  Mo.  (17) 

GG  19  Lost  Cr.,  Mo.  (3) 

GG  30  Little  Lost  Cr.,  Mo.  (19) 

GG  31  Massas  Cr.,  Mo.  (3) 

GG  33  Loutre  B.,  Mo.  (3) 

GG  33  Bear  Cr.,  Mo.  (33) 

GG  34  Little  Bear  Cr.,  Mo.  (33) 

GG  35  MUl  Branch,  Mo.  (33) 

GG  36  Clear  Cr.,  Mo.  (33) 

GG  37  Smiths  Branch,  Mo.  (33) 

GG  38  Cave  Branch,  Mo.  (37) 

GG  39  Clear  Cr.,  Mo.  (37) 

GG  30  Bates  Branch,  Mo.  (37) 

GG  31  Lick  Branch,  Mo.  (33) 

GG  33  Mcintosh  Branch,  Mo.  (31) 

GG  33  Little  Loutre  Cr.,  Mo.  (33) 

GG  34  Bachelor  Cr.,  Mo.  (33) 

GG  35  Whetstone  Cr.,  Mo.  (33) 

GG  36  ^aeat  Spring  Cr.,  Mo.  (35) 

GG  37  Clarks  Branch,  Mo.  (35) 

GG  38  Massy  Branch,  Mo.  (33) 

GG  39  Davis  Branch,  Mo.  (38) 

GG  40  Simpsons  Branch,  Mo.  (33) 

GG  41  Prairie  Fork,  Mo.  (33) 

GG  43  Martins  Branch,  Mo.  (41) 

GG  43  Cole  Cr.,  Mo.  (41) 

GG  44  Dry  Fork  ot  Loutre  E.,  Mo.  (33) 

GG  45  Wardens  Branch,  Mo.  (33) 

GG  46  Modoc  Cr.,  Mo.  (3) 

GG  47  Quick  Cr.,  Mo.  (46) 

GG  48  Little  Tavern  Cr.,  Mo.  (3) 

GG  49  Big  Tavern  Cr.,  Mo.  (3) 

GG  50  Myers  Branch,  Mo.  (49) 

GG  51  Logan  Cr.,  Mo.  ( 3 ) 
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GG  53  Auxvsisse  Cr.,Mo.  (3) 

GG  53  Cow  Cr.,  Mo.  (53 ) 

GG  54  Harrison  Branch,  Mo.  (53) 

GG  55  Bocky  Branch,  Mo.  ( 53 ) 

GG  56  Byhume  Cr.,  Mo.  (53) 

GG  57  Craghead  Branch,  Mo.  (53) 

GG  58  Crow  Cr.,  Mo.  (53) 

GG  69  Dyers  Branch,  Mo.  (58) 

GG  60  AUen  Branch.,  Mo.  ( 58 ) 

GG  61  McKlnney  Branch,  Mo.  (58) 

GG  63  Honts  Branch,  Mo.  (58)  - 

GG  63  BichlaudCr.,Mo.  (58) 

GG  64  Dunlaps  Cr.,  Mo.  (58) 

GG  65  StlnsonCr.,Mo.(58) 

GG  66  Ewings  Cr.,  Mo.  (3) 

GG  67  East  Wing  Cr.,  Mo.  (66) 

GG  68  Middle  B.,  Mo.  (3) 

GG  69  Craghead  Cr.,  Mo.  (68) 

GG  70  Midde  Cr.,  Mo.  (68) 

GG  71  GaUons  Cr.,  Mo.  (68) 

GG  73  Little  Auxvasse  Cr.,  Mo.  (68) 

GG  73  Eivaux  Cr.,Mo.  (3) 

GG  74  Cedar  Cr.,  Mo.  ( 3 ) 

GG  75  Turkey  Cr.,  Mo.  ( 74) 

GG  76  Smiths  Cr.,  Mo.  (74) 

GG  77  Millers  Cr.,  Mo.  (74) 

GG  78  Fowler  Cr.,  Mo.  ( 74) 

GG  79  Bonne  Femme  Cr.,  Mo.  (3) 

GG  80  Turkey  Cr.,  Mo.  (79) 

GG  81  Gans  Cr.,  Mo.  (79) 

GG  83  Little  Bonne  Femme  Cr.,  Mo.  (3) 

GG  83  Bochee  Perchee  Cr.,  Mo.  (3) 

GG  84  Grindstone  Cr.,  Mo.  (83) 

GG  85  Hinkson  Cr.,  Mo.  (83) 

GG  86  Hominy  Branch,  Mo.  (85) 

GG  87  Flat  Branch,  Mo.  (85) 

GG  88  Bear  Cr.,  Mo.  (83) 

GG  89  Bocky  Cr.,  Mo.  (83) 

GG  90  Slacks  Branch,  Mo.  (83) 

GG  91  SUver  Cr.,  Mo.  (83) 

GG  93  Little  Cr.,  Mo.  (91) 

GG  93  Long  Branch,  Mo.  (91) 

GG  94  Thompsons  Branch,  Mo.  (91) 

GG  95  Grindstone  Branch,  Mo.  (91) 

GG  96  Lick  Cr.,  Mo.  (83) 

GG  97  Stocktons  Branch,  Mo.  (83) 

GG  98  CaUahau  Cr.,  Mo.  (83) 

GG  99  Barclay  Branch,  Mo.  (98) 

GG  100  Sugar  Cr.,  Mo.  (83) 

GG  101  Sinking  Cr.,  Mo.  (3) 

GG  103  Moniteau  Cr.,  Mo.  (3) 
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GG  103  McGUI  Branch,  Mo.  (103)  GG  169 

GG  104  Prairie  Fork,  Mo.  (102)  GG  170 

GG  105  Braggs  Branch,  Mo.  (102)  GG  171 

GG  106  Cole  Cr.,  Mo.  (102)  GG  172 

GG  107  Hungry  Mother  Cr.,  Mo.  (102)  GG  173 

GG  108  Salt  Cr.,  Mo.  (2)  GG  174 

GG  109  Bonne  Fenune  Cr.,  Mo.  (2)  GG  175 

GG  110  Salt  Fork,  Mo.  (109)  GG  176 

GG  111  Sugar  Tree  Branch,  Mo.  (109)  GG  177 

GG  112  Adams  Branch,  Mo.  (109)  GG  178 

GG  113  Sulphur  Cr.,  Mo.  (109)  GG  179 

GG  114  Boones  Branch,  Mo.  (2)  GG  180 

GG  115  Richland  Cr.,  Mo.  (2)  GG  181 

GG  116  Hurricane  Cr.,  Mo.  (2)  GG  182 

GG  117  Greggs  Cr.,  Mo.  (2)  GG  183 

GG  118  Charlton  R.,  Iowa  and  Mo.  (2)  GG  184 

GG  119  Batts  Cr.,  Mo.  (118)  GG  183 

GG  120  Doxies  Cr.,  Mo.  (119)  GG  186 

GG  121  East  Fork,  Mo.  (118)  G6  187 

GG  122  Silver  Cr.,  Mo.  (121)  GG  188 

GG  123  Sweet  Springs  Cr.,  Mo.  (121)  GG  189 

GG  124  Sugar  Cr.,  Mo.  (131)  GG  190 

GG  125  Darker., Mo.  (121)  GG  191 

GG  136  Middle  Fork,  Mo.  (118)  GG  192 

GG  127  Muncas  Cr.,  Mo.  (136)  GG  193 

GG  138  Puzzle  Cr.,  Iowa  and  Mo.  (118)  GG  194 

GG  139  Long  Branch,  Iowa  and  Mo.  (118)        GG  195 

GG  130  Muscle  Cr.,  Mo.  (118)  GG  196 

GG  131  Palmer  Cr.,  Mo.  (3)  GG  197 

GG  133  Lake  Cr.,  Mo.  (131)  GG  198 

GG  133  Grand  R.,  Iowa  and  Mo.  (2)  GG  199 

GG  134  Brush  Cr.,  Mo.  (133)  GG  200 

GG  135  Salt  Cr.,  Mo.  (133)  GG  201 

GG  136  YeUowCr.,Mo.(133)  GG  202 

GG  137  Locust  Cr.,  Iowa  and  Mo.  (133)  GG  203 

GG  138  Thomsons   Fork,   Iowa   and   Mo.      GG  204 

(133)  GG  205 

GG  139  Big  R.,  Iowa  and  Mo.  (133)  GG  306 

GG  140  East  Fork,  Iowa  and  Mo.  (133)  GG  207 

GG  141  West  Fork,  Iowa  and  Mo.  (133)  GG  208 

GG  142  Grtodstone  Cr.,  Mo.  (133)  GG  209 

GG  143  Shoal  Cr.,  Mo.  (133)  GG  210 

GG  144  Big  Cr.,  Mo.  (133)  GG  311 

GG  145  Parker  Branch,  Mo.  (144)  GG  212 

GG  146  Snow  Cr.,  Mo.  (144)  GG  213 

GG  147  Mud  Branch,  Mo.  (144)  GG  314 

GG  148  Turkey  Branch,  Mo.  (144)  GG  316 

GG  149  Wolf  Branch,  Mo.  (144)  GG  216 

GG  150  Shoatman  Cr.,  Mo.  (144)  GG  217 

GG  151  Parker  Branch,  Mo.  (144)  GG  318 

GG  152  Darr  Branch,  Mo.  (144)  GG  319 

GG  153  Peavine  Branch,  Mo.  (144)  GG  330 

GG  154  Wakenda  Cr.,  Mo.  (2)  GG  221 

GG  155  Little  Wakenda  Cr.,  Mo.  (154) 

GG  156  Brush  Cr.,  Mo.  (154)  GG  222 

GG  157  McGUlCr.,Mo.(154)  GG  223 

GG  158  McCreskle  Cr.,  Mo.  (154)  GG  224 

GG  159  Plum  Branch,  Mo.  (158)  GG  225 

GG  160  Turkey  Cr.,  Mo.  (154)  GG  336 

GG  161  Bee  Branch,  Mo.  (160)  GG  227 

GG  162  Hickory  Cr.,  Mo.  (160)  GG  228 

GG  163  Burr  Oak  Cr.,  Mo.  (160)  GG  239 

GG  164  East  Fork,  Mo.  (154)  GG  230 

GG  165  PedceCr.,  Mo.  (164)  GG  231 

GG  166  CrabappleCr.,Mo.  (164)  GG  232 

GG  167  West  Fork,  Mo.  (154)  GG  233 

GG  168  Moss  Cr.,  Mo.  (1S4) 


Crooked  R.,  Mo.  (3) 

East  Fork,  Mo.  (169) 

Middle  Fork,  Mo.  (169) 

West  Fork,  Mo.  (169) 

Cottonwood  Branch,  Mo.  (173) 

Willow  Cr.,  Mo.  (2) 

Cravens  Cr.,  Mo.  (2) 

Fishing  R.,  Mo.  (2) 

Keeney  Branch,  Mo.  (176) 

Bogart  Cr.,  Mo.  (176) 

Schackellord  Branch,  Mo.  (176) 

Lick  Cr.,  Mo.  (176) 

East  Fork,  Mo.  (176) 

Dry  Fork,  Mo.  (181) 

WUUams  Cr.,  Mo.  (176) 

Clearer.,  Mo.  (176) 

Carroll  Cr.,  Mo.  (184) 

Muddy  Cr.,  Mo.  (184) 

Bock  Cr.,  Mo.  (176) 

Holmes  Cr.,  Mo.  (176) 

Crocketts  Cr.,  Mo.  (176) 

Rush  Cr.,  Mo.  (3) 

Town  Branch,  Mo.  (3) 

Shoal  Cr.,  Mo.  (2) 

Little  Shoal  Cr.,  Mo.  (192) 

Dougherty  Branch,  Mo.  (192) 

Thornton  Mill  Cr.,  Mo.  (193) 

Buckeye  Cr.,  Mo.  (3) 

Searey  Branch,  Mo.  (196) 

Rock  Cr.,  Mo.  (3) 

Line  Cr.,  Mo.  (3) 

Little  Platte  B.,  Iowa  and  Mo.  (2) 

Rush  Cr.,  Mo.  (200) 

Brush  Cr.,  Mo.  (200) 

Hayes  Cr.,  Mo.  (202) 

Ellis  Branch,  Mo.  (200) 

Prairie  Cr.,  Mo.  (300) 

Sand  Branch,  Mo.  (305) 

Big  Cr.,  Mo.  (305) 

Clear  Branch,  Mo.  (300) 

Smith  Cr.,  Mo.  (300) 

Todds  Cr.,  Mo.  (209) 

FtostCr.,Mo.  (209) 

WUkerson  Branch,  Mo.  (209) 

Crows  Branch,  Mo.  (209) 

Camp  Cr.,  Mo.  (209) 

Roberts  Branch,  Mo.  (309) 

Owen  Branch,  Mo.  (209) 

Dicks  Cr.,  Mo.  (200) 

Owl  Cr.,  Mo.  (217) 

Castle  Cr.,  Mo.  (200) 

Mauldins  Cr.,  Mo.  (200) 

One  Hundred  and  Two  R.,  Iowa 

and  Mo.  (200) 
White  Coal  Cr.,  Mo.  (200) 
Shanks  Branch,  Mo.  (200) 
Jowler  Cr.,  Mo.  (200) 
Bee  Cr.,  Mo.  (2) 
Owl  Cr.,  Mo.  (225) 
Jordan  Branch,  Mo.  (225) 
Little  Jordan  Branch,  Mo.  (227) 
Pedee  Cr.,  Mo.  (2) 
Brills  Cr.,  Mo.  (239) 
Bear  Cr.,  Mo.  (2) 
Mud  Lake,  Mo.  (outlet)  (2) 
Lake    Contrary,    Mo.,    discharge 

from  (2) 
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GG    S34  Liniment  Cr.,  lUo.  (3)  GG    »99 

GG    S35  Dillon  Cr.,  Mo.  (S)  GG    300 

GG    S36  Nodaway  B.,  Iowa  and  Mo.  (13)  GG    301 
GG    S37  East  Nodaway  B.,  Iowa  (336) 

GG    S38  Middle  Nodaway  B.,  Iowa  (336)  GG    303 

GG    339  West  Nodaway  B.,  Iowa  (336)  GG    303 

GG    340  Mile  Cr.,  Iowa  (339)  GG    304 

GG    341  Uttle  Tarkio  Cr.,  Mo.  (3)  GG    305 

GG    343  Square  Cr.,  Mo.  (341)  GG    306 

GG    343  Big  Tarldo  Cr.,  Iowa  and  Mo.  (3)  GG    307 

GG    344Kocl£Cr.,Mo.(3)  GG    308 
GG    346  Nishnabotna  E.,  Iowa  and  Mo.  (3)      GG    309 

GG    346  East  Nislinabotna  B.,  Iowa  (34S)  GG    310 

GG    347  Turkey  Cr.,  Iowa  (346)  GG    311 

GG    348  CrooliiedCr.,  Iowa  (346)  GG    313 

GG    349  Divide  Cr.,  Iowa  (346)  GG    313 

GG    3S0  Bucl<:  Cr.,  Iowa  (346)  GG    314 

GG    351  West  Nishnabotna  B.,  Iowa  (34S)  GG    315 

GG    353  Silver  Cr.,  Iowa  (351)  GG    316 

GG    353  Key  Cr.,  Iowa  (3)  GG    317 

GG    354  Mosquito  Cr.,  Iowa  (3)  GG    318 

GG    355  Indian  Cr.,  Iowa  (3)  GG    319 

GG    356  Iowa  Lake,  Iowa,  outlet  to  (3)  GG    330 

GG    357  Pigeon  Cr.,  Iowa  (3)  GG    331 
GG    358  Boyer  Cr.,  Iowa  (3) 

GG    359  Lone  Tree  Lake,  Iowa  (3)  GG    333 

GG    360  WUlow  B.,  Iowa  (3)  GG    333 

GG    361  Soldier  B.,  Iowa  (3)  GG    334 

GG    363  East  Soldier  Cr.,  Iowa  (361)  GG    335 

GG    363  Beaver  Cr.,  Iowa  (361)  GG    336 
GG    364  Little  Sioux  B.,  Iowa  (361) 

GG    365  MiU  Cr.,  Iowa  (361)  GG    337 
GG    366  West  Fork,  Iowa  (361) 

GG    367  Big  Whiskey  Cr.,  Iowa  (366)  GG    338 

GG    368  Sand  Hill  Lake,  Iowa  (3)  GG    339 

GG    369  Floyd  E.,  Iowa  (3)  GG    330 

GG    370  Deep  Cr.,  Iowa  (369)  GG    331 

GG    371  Willow  Cr.,  Iowa  (370)  GG    333 

GG    373  Beaver  Cr.,  Iowa  (369)  GG    333 

GG    373  Perry  Cr.,  Iowa  (3)  GG    334 
GG    374  Big  Sioux  E.,  Iowa  and  S.  Dak.  (3)      GG    335 

GG    375  Broken  Kettle  Cr.,  Iowa  (374)  GG    336 

GG    376  Indian  Cr.,  Iowa  (374)  GG    337 

GG    377  Ford  Cr.,  Iowa  (374)  GG    338 

GG    378  Sixmile  Cr.,  Iowa  (374)  GG    339 

GG    379  Dry  Cr.,  Iowa  (374)  GG    340 

GG    380  Bock  B.,  Minn,  and  Iowa  (374)  GG    341 
GG    381  East  Bock  B.,   Iowa   and   Mtnn.      GG    343 

(380) 

GG    383  Little  Bock  B.,  Iowa  (380)  GG    343 
GG    383  Champepelon  Cr.,  Iowa  and  Minn. 

(380)  GG    344 

GG    384  Tom  Cr.,  Minn.  (380)  GG    345 
GG    385  Mud  Cr.,  Iowa  ( 380) 

GG    386  Bachelor  Cr.,  Iowa  (374)  GG    346 

GG    387  SUverCr.,  Iowa (374)  GG    347 

GG    388  Skunk  Cr.,  Iowa  (387)  GG    348 

GG    389  Beaver  Cr.,  S.  Dak.  (374)  GG    349 

GG    390  South  Beaver  Cr.,  S.  Dak.  (389)  GG    350 

GG    391  Little  Beaver  Cr.,  S.  Dak.  (374)  GG    351 

GG    393  Brule  Cr.,  S.  Dak.  (374)  GG    353 

GG    393  Vermillion  B.,  S.  Dak.  (3)  GG    353 

GG    394  Long  Cr.,  S.  Dak.  (393)  GG    364 

GG    395  Saddle  Cr.,  S.  Dak.  (394)  GG    365 

GG    396  East  Fork,  S.  Dak.  (393)  GG    356 

GG    397  Little  Vermillion,  S.  Dak.  (393)  GG    357 

GG    398  West  Fork,  S.  Dak.  (393)  GG    368 


Turkey  Eldge  Cr.,  S.  Dak.  (393) 

Olay  Cr.,  S.  Dak.  (393) 

James  or  Dakota  B.,  S.  Dak.  and 

N.  Dak.  (3) 
Furlong  Cr.,  S.  Dak.  (301) 
Wolf  Cr.,  S.  Dak.  (301) 
Pierre  Cr.,  S.  Dak.  (301) 
Bock  Cr.,  S.  Dak.  (301) 
Bedstone  Cr.,  S.  Dak.  (301 
Marsh  Cr.,  S.  Dak.  (301) 
Pearl  Cr.,  S.  Dak.  (301) 
Shoe  Cr.,  S.  Dak.  (301) 
Foster  Cr.,  S.  Dale  (301) 
Timber  Cr.,  S.  Dak.  (301) 
Dry  Bun,  S.  Dak.  (301) 
Mud  Cr.,  S.  Dak.  (301) 
Bear  Cr.,  N.  Dak.  (301) 
KeUy  Cr.,  N.  Dak.  (301) 
Beaver  Cr.,  N.  Dak.  (301) 
Plpestem  Cr.,  N.  Dak.  (301) 
Bone  Hill  Cr.,  N.  Dak.  (301) 

Cottonwood  Cr.,  N.  Dak.  (301) 
Elm  B.',  S.  Dak.  (301) 

Maple  Cr.,  S.  Dak.  and  N.  Dak. 
(330) 

WUlow  Cr.,  S.  Dak.  (330) 

Moccasin  Cr.,  S.  Dak.  (301) 

Foot  Cr.,  S.  Dak.  (333) 

Snake  B.,  S.  Dak.  (301) 

North  Fork  of  Snake  E.,  S.  Dak. 
(335) 

South  Fork  ot  Snake  B.,  S.  Dak. 
(336) 

Turtle  E.,  S.  Dak.  (301) 

Bee  Cr.,  S.  Dak.  (338) 

Wolf  Cr.,  S.  Dak.  (338) 

Catn  Cr.,  S.  Dak.  (301) 

SUver  Cr.,  S.  Dak.  (301) 

Sand  Hill  Cr.,  S.  Dak.  (333) 

Morris  Cr.,  S.  Dak.  (301) 

Flresteel  Cr.,  S.  Dak.  (301) 

West  Flresteel  Cr.,  S.  Dak.  (336) 

Enemy  Cr.,  S.  Dak.  (301) 

Twelvemiie  Cr.,  S.  Dak.  (301) 

Coffee  Cr.,  S.  Dak.  (338) 

Pony  Cr.,  S.  Dak.  (338) 

Dry  Cr.,  S.  Dak.  (301) 

North  Branch  Dry  Cr.,   S.   Dak. 
(341) 

South  Branch  Dry  Cr.,   S.  Dak. 
(341) 

Lone  Tree  Cr.,  S.  Dak.  (301) 

South  Branch  Lone  Tree  Cr.,  S, 
Dak.  (344) 

Beaver  Cr.,  S.  Dak.  (301) 

The  Bhine,  S.  Dak.  (3) 

SUver  Cr.,  S.  Dak.  (3) 

Snatch  Cr.,  S.  Dak.  (3) 

Emanuel  Cr.,  S.  Dak.  (3) 

Hoyts  Cr.,  S.  Dak.  (3) 

Plum  Cr.,  S.  Dak.  (3) 

Choteau  Cr.,  S.  Dak.  (3) 

Mosquito  Cr.,  S.  Dak.  (3) 

Ansons  Cr.,  S.  Dak.  (3) 

Spring  Cr.,  S.  Dak.  (3) 

Camel  Cr.,  S.  Dak.  (3) 

Gulbert  Cr.,  S.  Dak.  (3) 
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GG    359  Cedar  Cr.,  S.  Dak.  (2)  GG 

GG    360  Platte  Cr.,  S.  Dak.  (3)  GG 

GG    361  FivemJUe  Cr.,  S.  Dak.  (3)  GG 

GG    363  Snake  Cr.,  S.  Dak.  (3)  GG 

GG    363  Le  Compte  Cr.,  S.  Dak.  (3)  GG 

GG    364  Elm  Cr.,  S.  Dak.  (3)  GG 

GG    365  Petersons  Or.,  S.  Dak.  (3)  GG 

GG    366  American  Cr.,  S.  Dak.  (3)  GG 

GG    367  Crow  Cr.,  S.  Dak.  (3)  GG 

GG    368  Smitb  Cr.,  S.  Dak.  (367)  GG 

GG    369  Boxelder  Cr.,  S.  Dak.  (367)  GG 

GG    370  Elm  or  Wolf  Cr.,  S.  Dak.  (3)  GG 

GG    371  Camel  Cr.,  S.  Dak.  (3)  GG 

GG    373  Crow  or  Soldier  Cr.,  S.  Dak.  (3)  GG 

GG    373  Reynolds  Cr.,  S.  Dak.  (3)  GG 

GG    374  Chapelle  Cr.,  S.  Dak.  (3)  GG 

GG    375  Little  Medicine  Cr.,  S.  Dak.  (3)  GG 

GG    376  Hackbcrry  Cr.,  S.  Dak.  (3)  GG 

GG    377  Okobojo  Cr.,  S.  Dak.  (3)  GG 

GG    378  Bloody  Run  Cr.,  S.  Dak.  (3)  GG 

GG    379  Little  Cheyeime  B.,  S.  Dak.  (3)  GG 
GG    380  Pole  Cr.,  S.  Dak.  (8) 

GG    381  Stage  Cr.,  S.  Dak.*(3)  GG 
GG    383  Steamboat  Cr.,  S.  Dak.  (3) 

GG    383  Otter  Cr.,  S.  Dak.  (3)  GG 

GG    384  Blue  Blanket  Cr.,  S.  Dak.  (3)  GG 

GG    385  Swan  Cr.,  S.  Dak.  (3)  GG 

GG    386  OlsonCr.,S.  Dak.{3)  GG 
GG    387  Spring  or  Hermapbrodlte  Cr.,  S       GG 

Dak.  (3)  '      GG 

GG    388  Cat  TaU  Cr.,  N.  Dak.  (3)  GG 

GG    389  Beaver  Cr.,  N.  Dak.  (3)  GG 

GG    390  Horse  Head  Cr.,  N.  Dak.  (3)  GG 

GG    391  Long  Lake  Cr.,  N.  Dak.  (3)  GG 

GG    393  Long  Knile  Cr.,  N.  Dak.  (3)  GG 

GG    393  AppleCr.,  N.Dak.  (3)  GG 

GG    394  East  Brancli,  N.  Dak.  (393)  GG 

GG    395  West  Branch,  N.  Dak.  (393)  GG 

GG    396  Painted  Woods  Cr.,  N.  Dak.  (3)  GG 

GG    397  Turtle  Cr.,  N.  Dak.  (3)  GG 

GG    398  Spring  Cr.,  N.  Dak.  (3)  GG 

GG    399  WoU  Cr.,  N.  Dak.  (3)  GG 

GG    400  Swan  Cr.,  N.  Dak.  (3)  GG 

GG    401  Douglas  Cr.,  N.  Dak.  (3)  GG 
GG    403  Rising  Water  or  Pride  Cr.,  N.  Dak.      GG 

(3)  GG 

GG    403  Sbeli  Cr.,  N.  Dak.  (3)  GG 

GG    404  Little  Knile  R.,  N.  Dak.  (3)  GG 

GG    405  White  Earth  Cr.,  N.  Dak.  (3)  GG 

GG    406  Beaver  Cr.,  N.  Dak.  (3)  GG 

GG    407  Tobacco  Garden  Cr.,  N.  Dak.  (3)  GG 

GG    408  Muddy  Cr.,  N.  Dak.  (3)  GG 

GG    409  Sandy  Cr.,  N.  Dak.  (408)  GG 

GG    410  Red  Bank  Cr.,  N.  Dak.  (408)  GG 

GG    411  Little  Muddy  Cr.,  Mont.  ( 3 )  GG 

GG    413  Big  Muddy  R.,  Mont.  (3)  GG 

GG    413  East  Fork,  Mont.  (413)  GG 

GG    414  Cherry  Cr.,  Mont.  (413)  GG 

GG    416  Poplar  R.,  Mont.  (3)  GG 

GG    416  Quaking  Asp  Cr.,  Mont.  (416)  GG 

GG    417  East  Branch,  Mont.  (415)  GG 

GG    418  West  Branch,  Mont.  (415)  GG 

GG    419  Poplar  Cr.,  Mont.  (418)  GG 

GG    430  Tulle  Cr.,  Mont.  (3)  GG 

GG    431  WoK  Cr.,  Mont.  (3)  GG 

GG    433  Little  Porcupine  Cr.,  Mont.  (3)  GG 

GG    433  Milk  B.,  Mont.  (3)  GG 


434  Poreu^ilne  Cr.,  Mont.  (433) 
436  Buggy  Cr.,  Mont.  (433) 

436  Rocky  Cr.,  Mont.  (433) 

437  Frenchmans  Cr.,  Mont.  (433) 

438  White  Cr.,  Mont.  (433) 

439  Cottonwood  Cr.,  Mont.  (433) 

430  Woody  Island  Cr.,  Mont.  (433) 

431  Asslnniboine  Cr.,  Mont.  (433) 
433  West  Fork,  Mont.  (431) 

433  Mud  Cr.,  Mont.  (433) 

434  Twelvemile  Cr.,  Mont.  (433) 

435  Black  Cr.,  Mont.  (433) 

436  Thlrtymlle  Cr.,  Mont.  (433) 

437  Noon  Cr.,  Mont.  (423) 

438  Battle  Cr.,  Mont.  (433) 

439  North  Fork,  Mont.  (438) 

440  West  Fork,  Mont.  (438) 

441  Red  Bock  Cr.,  Mont.  (433) 
443  Coulee  Cr.,  Mont.  (441) 

443  Many  Berries  Cr.,  Mont.  (433) 

444  North  Branch  of  Milk  R.,  Mont. 

(433) 

445  South  Branch  of  Milk  R.,  Mont. 

(433) 

446  Big  Sandy  Cr.,  Mont.  (433) 

447  Sage  Cr.,  Mont.  (446) 

448  Box  Elder  Cr.,  Mont.  (433) 

449  Clear  Cr.,  Mont.  (433) 

450  Snake  Cr.,  Mont.  (433) 

451  Water  Cr.,  Mont.  (433) 
453  Nhiemile  Cr.,  Mont.  (433) 

453  Peoples  Cr.,  Mont.  (433) 

454  White  Horse  Cr.,  Mont.  (433) 
456  Beaver  Cr.,  Mont.  (433) 

456  Antelope  Cr.,  Mont.  (456) 

457  Willow  Cr.,  Mont.  (465) 

468  Skunk  Cr.,  Mont.  (3) 

469  Champaign  Cr.,  Mont.  (3) 

460  Wolf  Cr.,  Mont.  (3) 

461  Gibson  Cr.,  Mont.  (2) 
463  Timber  Cr.,  Mont.  (3) 

463  Killed  Woman  Cr.,  Mont.  (2) 

464  Fourchett  Cr.,  Mont.  (3) 
466  Kanuck  Cr.,  Mont.  (3) 

466  Beauchamp  Cr.,  Mont.  (3) 

467  Little  Rock  Cr.,  Mont.  (3) 

468  Warm  Spring  Cr.,  Mont.  (2) 

469  Call  Cr.,  Mont.  (3) 

470  Cow  Cr.,  Mont.  (3) 

471  Birch  Cr.,  Mont.  (3) 
473  Sage  Cr.,  Mont.  (3) 

473  Eagle  Cr.,  Mont.  (2) 

474  Little  Sandy  Cr.,  Mont.  (3) 

475  Twenty-fourmile  Cr.,  Mont.  (3) 

476  Marias  B.,  Mont.  (3) 

477  O'Briens  Coulee,  Mont.  (476) 

478  Cottonwood  Cr.,  Mont.  (476) 

479  WUIow  Cr.,  Mont.  (476) 

480  North  Fork,  Mont.  (479) 

481  West  Fork,  Mont.  (479) 
483  Cut  Bank  Cr.,  Mont.  (476) 

483  Snake  Cr.,  Mont.  (483) 

484  Two  Medicine  Cr.,  Mont.  (476) 
486  Badger  Cr.,  Mont.  (484) 

486  Birch  Cr.,  Mont.  (476) 

487  Dupuyer  Cr.,  Mont.  (486) 

488  Schultz  Cr.,  Mont.  (476) 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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GG  489  Piser  Cr.,  Alont.  (476) 

GG  490  Antelope  Cr.,  Mont.  (489) 

GG  491  Breast  or  Teton  B.,  Mont.  (8) 

GG  493  Muddy  Cr.,  Mont.  (491) 

GG  493  Gravel  Bottom  Or.,  Mont.  (491) 

GG  494  Sun  R.,  Mont.  (3) 

GG  496  Big  Muddy  Cr.,  Mont.  (494) 

GG  496  North  Fork,  Mont.  (494) 

GG  497  Little  Willow  Cr.,  Mont.  (494) 

GG  498  South  ¥oiis.,  Mont.  (494) 

GG  499  WiUowCr.,  Mont.  (498) 

GG  500  Little  Muddy  Cr.,  Mont.  (3) 

GG  601  Bird  TaU  Cr.,  Mont.  (600) 

GG  603  Kock  Gap  Cr.,  Mont.  (600) 

GG  603  Trout  Cr.,  Mont.  (3) 

GG  504  Dearborn  B.,  Mont.  (3) 

GG  606  WoM  Cr.,  Mont.  (3) 

GG  606  Dog  Cr.,  Mont.  (3) 

GG  507  Bock  Cr.,  Mont.  (3) 

GG  608  tittle  Prickly  Pear  Cr.,  Mont.  (3) 

GG  509  Beaver  Cr.,  Mont.  (3) 

GG  610  Crow  Cr.,  Mont.  (3) 

GG  511  Hot  Springs  Cr.,  Mont.  (3) 

GG  613  Jelferson  B.,  Mont.  (3) 

GG  513  Wisdom  B.,  Mont.  (513) 

GG  514  North  Fork,  Mont.  (513) 

GG  515  South  Fork,  Mont.  (613) 

GG  616  Wise  B.,'Mont.  (513) 

GG  517  Beaver  Head  B.,  Mont.  (613) 

GG  618  Rattlesnake  Cr.,  Mont.  (517) 

GG  619  Grasshopper  Cr.,  Mont.  (617) 

GG  630  Horse  Prairie  Cr.,  Mont.  (517) 

GG  631  Bed  Bock  Cr.,  Mont.  (517) 

GG  633  BlacktaU  Deer  Cr.,  Mont.  (517) 

GG  633  Buby  B.,  Mont.  (517) 

GG  634  Willow  Cr.,  Mont.  (613) 

GG  636  Madison  B.,  Mont,  and  Wyo.  (3) 

GG  636  West  Fork,  Mont.  (636) 

GG  637  Firehole  B.,  Wyo.  (535) 

GG  638  Gardner  B.,  Wyo.  (636) 

GG  639  Gallatin  B.,  Mont.  (3) 

GG  530  West  GaUatin  B.,  Mont.  (539) 

GG  631  Slzteenmlle  Cr.,  Mont.  (3) 

GG  533  Stmiile  Cr.,  Mont.  (3) 

GG  533  Greyson  Cr.,  Mont.  (3) 

GG  534  Deep  Cr.,  Mont.  (3) 

GG  536  Duck  Cr.,  Mont.  (3) 

GG  636  Confederate  Cr.,  Mont.  (3) 

GG  537  White  Gulch  Cr.,  Mont.  (3) 

GG  638  Snipe  Cr.,  Mont.  (3) 

GG  639  Cottonwood  Cr.,  Mont.  (3) 

GG  540  Wegner  Cr.,  Mont.  (3) 

GG  641  Sheep  Cr.,  Mont.  (3) 

GG  643  Bird  Cr.,  Mont.  (3) 

GG  643  Deep  B.,  Mont.  (3) 

GG  644  Encampment  Cr.,  Mont.  (643) 

GG  546  Hound  Cr.,  Mont.  (643) 

GG  646  Smith  B.,  Mont.  (643) 

GG  647  Sand  Coulee  Cr.,  Mont.  (3) 

GG  648  Box  Elder  Cr.,  Mont.  (3) 

GG  649  BeU  Cr.,  Mont.  (3) 

GG  560  Otter  Cr.,  Mont.  (549) 

GG  561  Hlghwood  Cr.,  Mont.  (3) 

GG  B52  Spring  Cr.,  Mont.  (3) 

GG  563  ShonkinCr.,Mont.  (3) 

GG  564  ShaUow  Or.,  Mont.  (3) 

GG  665  Crow  Cr.,  Mont.  (3) 


GG    656  Arrow  Cr.,  Mont.  (3) 

GG    657  Pine  Cr.,  Mont.  (556) 

GG    658  Judith  B.,  Mont.  (3) 

GG    659  Wolf  Cr.,  Mont.  (668) 

GG    660  Skull  Cr.,  Mont.  (558) 

GG    661  WUtons  Cr.,  Mont.  (668) 

GG    663  Beaver  Cr.,  Mont.  (568) 

GG    663  Big  Trout  Cr.,  Mont.  (668) 

GG    564  Warren  Spring  Cr.,  Mont.  (668) 

GG    665  Salt  Cr.,  Mont.  (558) 

GG    566  Dog  Cr.,  Mont.  (3) 

GG    667  Snake  Cr.,  Mont.  (3) 

GG    668  ArmeUs  Cr.,  Mont.  (3) 

GG    669  Musselshell  B.,  Mont.  (3) 

GG    670  Crooked  Cr.,  Mont.  (669) 

GG    fi(71  DovetaUCr.,Mont..(669) 

GG    673  Cat  Cr.,  Mont.  (669) 

GG    673  Blood  Cr.,  Mont.  (669) 

GG    574  Wood  Cr.,  Mont.  (569) 

GG    575  Big  Box  Elder  Cr.,  Mont.  (669) 

GG    676  Fords  Cr.,  Mont.  (576) 

GG    577  McDonald  Cr.,  Mont.  (676) 

GG    578  TeUow  Water  Cr.,  Mont.  (669) 

GG    679  Elk  Cr.,  Mont.  (678) 

GG    580  Lawrence  Cr.,  Mont.  (678) 

GG    581  WUlow  Cr.,  Mont.  (569) 

GG    683  Cameron  Cr.,  Mont.  (569) 

GG    583  Pole  Cr.,  Mont.  (583) 

GG    684  Womans  Pocket  Cr.,  Mont.  (569) 

GG    686  Elk  Cr.,  Mont.  (669) 

GG    586  Hapleys  Cr.,  Mont.  (669) 

GG    687  North  Fork,  Mont.  (569) 

GG    588  Lost  Horse  Cr.,  Mont.  (687) 

GG    589  Big  Elk  Cr.,  Mont.  (687) 

GG    690  American  Fork,  Mont.  (669 

GG    591  Lebo  Cr.,  Mont.  (690) 

GG    693  Fish  Cr.,  Mont.  (569) 

GG    593  Big  Coulee  Cr.,  Mont.  (669 

GG    594  Dean  Cr.,  Mont.  (669) 

GG    695  Goulden  Cr.,  Mont.  (569) 

GG    596  Half  Breed  Cr.,  Mont.  (569) 

GG    597  Fattlo  Cr.,  Mont.  (669) 

GG    598  Sage  Hen  Cr.,  Mont.  (569) 

GG    599  Lodge  Pole  Cr.,  Mont.  (669) 

GG    600  Squaw  Cr.,  Mont.  (3) 

GG    601  Devil  or  Battlesnake  Cr.,  Mont.  (3) 

GG    603  Quarrel  Cr.,  Mont.  (3) 

GG    603  Seven  Blackfeet  Cr.,  Mont.  (3) 

GG    604  Stick  Lodge  Cr.,  Mont.  (3) 

GG    605  Paradise  or  Little  Snow  Cr.,  Mont. 

(8) 
GG    606  Flirt  Cr.,  Mont.  (3) 
GG    607  Little  Dry  Fork,  Mont.  (3) 
GG    608  Catamount  Cr.,  Mont.  (3) 
GG    609  Big  Dry  Cr.,  Mont.  (3) 
GG    610  Big  Timber  Cr.,  Mont.  (609) 
GG    611  Cached  Cr.,  Mont.  (609) 
GG    613  Crow  Bock  Cr.,  Mont.  (609) 
GG    613  Bridge  Cr.,  Mont.  (609) 
CtG    614  Brow  Cr.,  Mont.  (609) 
GG    616  East  Branch,  Mont.  (614) 
GG    616  Ada  Cr.,  Mont.  (609) 
GG    617  Carter  Cr.,  Mont.  (609) 
GG    618  Elk  B.,  Mont.  (3) 
GG    619  Sand  Cr.,  Mont.  (3) 
GG    630  Elk  Prairie  Cr.,  Mont.  (2) 
GG    631  Antelope  Cr.,  Mont.  (3) 
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GG    633  Bed  Water  Cr.,  Mont.  (3) 

GG    623  Shadow  Cr.,  Mont.  (8) 

GG    684  Elk  Horn  Cr.,  Mont.  (3) 

GG    636  Haidscrabble  Cr.,  Mont.  (3) 

GG    636  TeUowstone  B.,   N.  Dak.,  Mont., 

and  Wyo.  (3) 
GG    637  Lone  Tree  Cr.,  Mont.  (636) 
GG    638  Fox  Cr.,  Mont.  (636) 
GG    639  Grain  Cr.,  Mont.  (636) 
GG    630  White  Clay  Cr.,  Mont.  (636) 
GG    631  Bums  Cr.,  Mont.  (636) 
GG    633  ThJrteenmlle  Cr.,  Mont.  (636) 
GG    633  Clear  Cr.,  Mont.  (636) 
GG    634  Bed  Boute  Cr.,  Mont.  (636) 
GG    635  Mayradlers  Cr.,  Mont.  (636) 
GG    636  Cedar  Cr.,  Mont.  (635) 
GG    637  Cherry  Cr.,  Mont.  (636) 
GG    638  Custer  Cr.,  Mont.  (636) 
GG    639  Muster  Cr.,  Mont.  (636) 
GG    640  Sunday  Cr.,  Mont.  (636) 
GG    641  Sand  Cr.,  Mont.  (636) 
GG    643  Horse  Cr.,  Mont.  (636) 
GG    643  Little  Porcupine  Cr.,  Mont.  (636) 
GG    644  Short  Cr.,  Mont.  (636) 
GG    646  Great  Porcupine  Cr.,  Mont.  (636) 
GG    646  Starved  to  Death  Cr.,  Mont.  (636) 
GG    647  Froze  to  Death  Cr.,  Mont.  (636) 
GG    648  Van  Horn  or  Pease  Cr.,  Mont.  (636) 
GG    649  Alkali  Cr.,  Mont.  (636) 
GG    650  Buffalo  Cr.,  Mont.  (636) 
GG    651  Pompeys  Pillar  Cr.,  Mont.  (636) 
GG    653  Bazor  Cr.,  Mont.  (636) 
GG    653  Crooked  Cr.,  Mont.  (636) 
GG    664  Butter  Cr.,  Mont.  (636) 
GG    666  Canon  Cr.,  Mont.  (636) 
GG    656  VaUey  Cr.,  Mont.  (626) 
GG    657  Keyser  Cr.,  Mont.  (636) 
GG    658  Sweet  Gra,ss  Cr.,  Mont.  (626) 
GG    659  Big  Timber  Cr.,  Mont.  (636) 
GG    660  Little  Timber  Cr.,  Mont.  (636) 
GG    661  Pelican  Cr.,  Mont.  (636) 
GG    663  Lamar  B.,  Wyo.  (636) 
GG    663  Butlalo  Cr.,  Wyo.  and  Mont.  (663) 
GG    664  HeU  Boarlng  Cr.,  Wyo.  and  Mont. 

(636) 
GG    665  MUl  Cr.,  Mont.  (636) 
GG    666  Boulder  Cr.,  Mont.  (636) 
GG    667  Upper  Deer  Cr.,  Mont.  (636) 
GG    668  Lower  Deer  Cr.,  Mont.  (636) 
GG    669  Bridge  Cr.,  Mont.  (636) 
GG    670  Stillwater  B.,  Mont.  (636) 
GG    671  Big  Bosebud  B.,  Mont.  (670) 
GG    673  Clarkes    Fork,    Mont,    and    Wyo. 

(636) 
GG    673  Bed  Lodge  Cr.,  Mont.  (673) 
GG    674  Blue  Water  Cr.,  Mont.  (673) 
GG    675  Pryor  Cr.,  Mont.  (636) 
GG    676  West  Fork,  Mont.  (675) 
GG    677  East  Fork,  Mont.  (675) 
GG    678  Big    Horn    E.,    Mont,    and    Wyo. 

(636) 
GG    679  Beauvais  Fork,  Mont.  (678) 
GG    680  Stinking  E.,  Wyo.  (678) 
GG    681  Grey  Bull  E.,  Wyo.  (678) 
GG    683  Shoshone  B.,  Wyo.  (678) 
GG    683  Cottonwood  Ci.,  Wyo.  (678) 


GG  684  Gooseberry  Cr.,  Wyo.  (678) 

GG  685  Mu.ye-ro  Cr.,  Wyo.  (678) 

GG  686  Owl  Cr.,  Wyo.  (678) 

GG  687  Muddy  Cr.,  Wyo.  (678) 

GG  688  Wind  E.,  Wyo.  (678) 

GG  689  Little  Whid  E.,  Wyo.  (678) 

GG  690  Agel  E.,  Wyo.  (678) 

GG  691  Beaver  Cr.,  Wyo.  (678) 

GG  693  Porson  Cr.,  Wyo.  (678) 

GG  693  Klrby  Cr.,  Wyo.  (678) 

GG  694  No  Water  Cr.,  Wyo.  (678) 

GG  695  No  Wjood  Cr.,  Wyo.  (678) 

GG  696  Shell  Cr.,  Wyo.  (678) 

GG  697  Salt  Cr.,  Wyo.  (678) 

GG  698  Sprtag  Cr,  Wyo.  (678) 

GG  699  Trout  Cr.,  Wyo.  (678) 

GG  700  No  Mouth  Cr.,  Wyo.  (678) 

GG  701  Soap  Cr.,  Mont.  (678) 

GG  703  Botten  Grass  Cr.,  Mont.  (678) 

GG  703  Little  Big  Horn  or  Greasy  Grass  E, 

Mont.  (678) 

GG  704  Tullocks  Fork,  Mont.  (626) 

GG  706  Sarpy  Cr.,  Mont.  (636) 

GG  706  Armells  Cr.,  Mont.  (636) 

GG  707  West  Fork,  Mont.  (706) 

GG  708  East  Fork,  Mont.  (706) 

GG  709  Bosebud  B.,  Mont.  (636) 

GG  710  Muddy  Cr.,  Mont.  (709) 

GG  711  Sweeney  Cr.,  Mont.  (636) 

GG  713  Graveyard  Cr.,  Mont.  (636) 

GG  713  Tongue  B.,  Mont,  and  Wyo.  (636) 

GG  714  Hanging  Woman  Cr.,  Mont,  and 

Wyo.  (713) 

GG  715  O'DeU  Cr.,  Mont.  (713) 

GG  716  Otter  Cr,  Mont.  (713) 

GG  717  Beaver  Cr.,  Mont.  (713) 

GG  718  Pumpkin  Cr.,  Mont.  (713) 

GG  719  Squaw  Cr.,  Mont.  (713) 

GG  730  Cottonwood  Cr.,  Mont.  (636) 

GG  731  Powder  E.,  Mont,  and  Wyo.  (636) 

GG  733  MizpahE.,  Mont.  (731) 

GG  733  Cache  Cr.,  Mont.  (731) 

GG  724  Balloon  Cr.,  Mont.  (721) 

GG  726  Spring  Cr.,  Mont.  (731) 

GG  736  Clear  Cr.,  Wyo.  (721) 

GG  727  Crazy  Woman  Fork,  Wyo.  (731) 

GG  728  NlnemileCr.,  Wyo.  (721) 

GG  729  North  Fork,  Wyo.  (721) 

GG  730  Buffalo  Cr.,  Wyo.  (721) 

GG  731  South  Fork,  Wyo.  (731) 

GG  732  Salt  Cr.,  Wyo.  (731) 

GG  733  Pumpkin  Cr,  Wyo.  (731) 

GG  734  WUd  Horse  Cr,  Wyo.  (731) 

GG  735  Buffalo  Cr,  Mont,  and  Wyo.  (731) 

GG  736  Bay  Horse  Cr,  Mont,  and  Wyo. 

(731) 

GG  737  Little  Powder  R,  Mont,  and  Wyo. 

(721) 

GG  738  Crow  Cr,  Mont,  and  Wyo.  (731) 

GG  739  Sheep  Cr,  Mont.  (731) 

GG  740  O'FaUons  Cr,  Mont.  (626) 

GG  741  East  Fork,  Mont.  ( 740) 

GG  742  Cabin  Cr,  Mont.  (636) 

GG  743  Cedar  Cr,  Mont.  (626) 

GG  744  Glendlve  Cr,  Mont.  (626) 

GG  745  Box  Elder  Cr,  Mont.  (636) 

GG  746  Smith  Cr,  Mont.  (686) 
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GG  747  Sbadwell  Cr.,  Mont.  (636)  GG  808 

GG  748  Charbonncau  Cr.,  N.  Dak.  (686)  GG  809 

GG  749  Squaw  Cr.,  N.  Dak.  (2)  GG  810 

GG  760  Tobacco  Cr.,  N.  Dak.  (3)  GG  811 

GG  761  Pebble  Cr.,  N.  Dak.  (8)  GG  818 

GG  768  Clark  Cr.,  N.  Dak.  (8)  GG  813 

GG  763  Indian  Cr.,  N.  Dak.  (8)  GG  814 

GG  764  Uttle  Missouri  K.,  N.  Dak.,  Mont.,      GG  816 

andWyo.  (8)  GG  816 

GG  765  Beaver   Cr.,   N.   Dak.   and   Mont.,      GG  817 

(764)  GG  818 

GG  766    Cannon  Ball   Cr.,   N.   Dak.    and      GG  819 

Mont.  (764)  GG  880 

GG  767  Corral    Cr.,    N.    Dak.    and    Mont.      GG  881 

(764)  GG  888 

GG  768  Little    Beaver    Cr.,    N.    Dak.    and      GG  883 

Mont.  (764)  GG  884 

GG  769  Tie  Cr.,  Mont.  (764)  GG  836 

GG  760  Blacktall  Cr.,  Mont.  (754)  GG  886 

GG  761  Cottonwood  Cr.,  Mont.  (754)  GG  887 

GG  768  Willow  Cr.,  Mont.  (764)  GG  888 

GG  763  Thompsons  Cr.,  N.  Dak.  (764) 

GG  764  Deep  Cr.,  N.  Dak.  (764)  GG  889 

GG  765  Sand  Cr.,  N.  Dak.  (764)  GG  830 

GG  766  BlacktaU  Cr.,  N.  Dak.  (764) 

GG  767  WbltetaU  Cr.,  N.  Dak.  (754)  GG  831 

GG  768  Beiceger  Cr.,  N.  Dak.  (754)  GG  838 

GG  769  Little  Beaver  or  Pretty  Cr.,  N.  Dak.      GG  833 

(8)  GG  834 

GG  770  Emmanuel  Cr,  N.  Dak.  (8)  GG  836 

GG  771  Knife  K.,  N.  Dak.  (8)  GG  836 

GG  778  Mandan  Lake,  N.  Dak.  (8)  GG  837 

GG  773  Square  Butte  Cr.,  N.  Dak.  (8)  GG  838 

GG  774  Heart  R.,  X.  Dak.  (8)  GG  839 

GG  776  Sweet  Briar  Cr.,  N.  Dak.  (774)  GG  840 

GG  776  Curlew  Cr.,  N.  Dak.  (774)  GG  841 

GG  777  Antelope  Cr.,N.  Dak.  (774)  GG  848 

GG  778  Little  Heart  B.,  X.  Dak.  (8)  GG  843 

GG  779  Cannon  Ball  R.,  X.  Dak.  (8)  GG  844 

GG  780  Dogtooth  Cr.,  X.  Dak.  (779)  GG  846 

GG  781  Louse  Cr.,  X.  Dak.  (780)  GG  846 

GG  788  Xorth  Fork,  N.  Dak.  (779)  GG  847 

GG  783  ThIrtymlleCr.,  X.Dak.  (788)  GG  848 

GG  784  South  Fork,  X.Dak.  (779)  GG  849 

GG  785  Willow  Cr.,  X.  Dak.  (8)  GG  850 

GG  786  Pointer  Cr,  X.  Dak.  (8)  GG  861 

GG  787  Battle  or  La  Barge  Cr.,  X.  Dak.  (8)      GG  868 

GG  788  Long  Soldier  Cr,  N.  Dak.  (3)  GG  863 

GG  789  Fourmlle  Cr.,  X.  Dak.  (3)  GG  854 

GG  790  Blackfeet  Cr.,  S.  Dak.  (3)  GG  856 

GG  791  Eagle  Feather  Cr.,  S.  Dak.  (8)  GG  856 

GG  798  Kunkpapa  Cr.,  S  Dak.  (8)  GG  867 

GG  793  Cathead  Cr.,  S  Dak.  (8)  GG  868 

GG  794  Bampart  or  Oak  Cr.,  S.  Dak.  (8)  GG  859 

GG  795  Grand  B.,  S.  Dak.  (3)  GG  860 

GG  796  Xorth  Fork,  S.  Dak.  (796;  GG  861 

GG  797  South  Fork,  S.  Dak.  (795)  GG  868 

GG  798  Hlghbank  Cr.,  S.  Dak.  (796)  GG  863 

GG  799  Bellszaan  Cr.,  S.  Dak.  (8)  GG  864 

GG  800  Green  Timber  Cr.,  S.  Dak.  (3)  GG  866 

GG  801  Le  Compte  Cr.,  S.  Dak.  (8)  GG  866 

GG  808  Owl  or  Moreau  B.,  S.  Dak.  (8)  GG  867 

GG  803  Little  Moreau  B.,S.  Dak.  (808)  GG  868 

GG  804  Bed  Water  Cr,  S.  Dak.  (808)  GG  869 

GG  806  Meadow  Cr,  S.  Dak.  (803)  GG  870 

GG  806  Bed  Earth  Cr,  S.  Dak.  (803)  GG  871 

GG  807  Worthless  Cr,  S.  Dak.  (808)  GG  878 


Thunder  Cr,  S.  Dak.  (808) 
Antelope  Cr.,  S.  Dak.  (803) 
Babbit  Cr.,  S.  Dak.  (809) 
Xorth  Pork,  S.  Dak.  (808) 
South  Fork.,  S.  Dak.  (803) 
Sand  Ledge  Cr,  S.  Dak.  (808) 
Flint  Bock  Cr,  S.  Dak.  (808) 
Four  Bears  Cr.,  S.  Dak.  (3) 
Buffalo  Cr,  S.  Dak.  (8) 
White  Brant  Cr.,  S.  Dak.  (8) 
Stove  or  Cherry  Cr.,  S.  Dak.  (8) 
Pascal  Cr.,  S.  Dak.  (8) 
No  Heart  Cr.,  S.  Dak.  (8) 
McKenzie  Cr,  S.  Dak.  (8) 
Fox  Cr,  S.  Dak.  (3) 
Big  Cheyenne  B.,  S.  Dak.  (8) 
Cherry  Cr.,  S.  Dak.  (833) 
Sulphur  Cr.,  S.  Dak.  (834) 
Owl  Feather  Cr.,  S.  Dak.  (834) 
Big  Timber  Cr.,  S.  Dak.  (833) 
Xorth   Fork,    S.   Dak.   and   Wyo. 

(833) 
East  Elm  Cr,  S.  Dak.  (888) 
Elm    or    Eightmlle    Cr.,    S.    Dak. 

(838) 
Willow  Cr,  S.  Dak.  (838) 
Dead  Horse  Cr.,  S.  Dak.  (888) 
Crow  Cr.,  S.  Dak.  (838) 
Spear  Fish  Cr,  S.  Dak.  (838) 
White  Wood  Cr,  S.  Dak.  (838) 
Bear  Butte  Cr,  S.  Dak.  (838) 
Warren  Cr,  S.  Dak.  (888) 
South  Fork,   S.  Dak.   (833) 
South  Fork,  Wyo.   (838) 
Elk  Cr.,  S.  Dak.  (838) 
Box  Elder  Cr,  S.  Dak.  (838) 
Bapid  Cr.,  S.  Dak.  (838) 
Spring  Cr,  S.  Dak.  (838) 
Battle  Cr,  S.  Dak.  (838) 
Beaver  Cr,  S.  Dak.  (838) 
Sage  Cr.,  S.  Dak.  (838) 
Sage  Cr,  Wyo.  (846) 
Cottonwood  Cr,  S.  Dak.  (838) 
Hat  Cr.,  S.  Dak.  (838) 
Horse  Head  Cr,  S.  Dak.  (838) 
Squaw  Cr,  S.  Dak.  (883) 
Mexican  Cr,  S.  Dak.  (833) 
Beaver  Cr,  S.  Dak.  (883) 
Snake  Cr,  S.  Dak.  (833) 
Missouri  Cr,  S.  Dak.  (8) 
Chantier  Cr,  S.  Dak.  (8) 
BadB,  S.  Dak.  (8) 
WUlow  Cr,  S.  Dak.  (857) 
Lance  Cr.,  S.  Dak.  (857) 
Plum  Cr,  S.  Dak.  (867) 
Mitchell  Cr,  S.  Dak.  (867) 
Medicine  Cr,  S.  Dak.  (857) 
Grindstone  Cr,  S.  Dak.  (867) 
Xorth  Fork,  S.  Dak.  (857) 
Foeno  Cr,  S.  Dak.  (864) 
Cottonwood  Cr.,  S.  Dak.  (867) 
White  WIUow  Cr,  S.  Dak.  (867) 
Indian  Cr.,  S.  Dak.  (857) 
Brave  BiU  Cr,  S.  Dak.  (857) 
Pass  Cr,  S.  Dak.  (867) 
Fort  George  Cr,  S.  Dak.  (8) 
Lolselle  Cr,  S.  Dak.  (8) 
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GG  873  Cedar  Cr.,  S.  Dak.  (3)  GG    937 

GG  874  Dry  Cr.,  S.  Dak.  (3)  GG    938 

GG  875  Medicine  Cr.,  S.  Dak.  (3)  GG    939 

GG  876  Fish  Cr.,  S.  Dak.  (3)  GG    940 

GG  877  Camel  Cr.,  S.  Dak.  (3)  GG    941 

GG  878  Badger  Cr.,  S.  Dak.  (3)  GG    943 

GG  879  Laurel  or  ZepHyr  Cr.,  S.  Dak.  (3)  GG    943 

GG  880  American  Crow  Cr.,  S.  Dak.  (3)  GG    944 

GG  881  White  R.,  S.  Dak.  and  Nebr.  (3)  GG    946 

GG  883  BuU  Cr.,  S.  Dak.  (881)  GG    946 

GG  883  White  Clay  Cr.,  S.  Dak.  (881)  GG    947 

GG  884  Wounded  Knee  Cr.,  S.  Dak.  (881)  GG    948 

GG  885  Porcupine  Cr.,  S.  Dak.  (881)  GG    949 

GG  886  TeUow  Medicine  Cr.,  S.  Dak.  (881)       GG    950 

GG  887  Pumpkin  Cr.,  S.  Dak.  (881)  GG    951 

GG  888  Corn  Cr.,  S.  Dak.  (881)  GG    953 

GG  889  Bear  in   the  Lodge   Cr.,   S.   Dak.      GG    953 

(881)  GG    954 

GG  890  Eagles  Nest  Cr.,  S.  Dak.  (881)  GG    955 

GG  891  Pass  Cr.,  S.  Dak.  (881)  GG    956 

GG  893  Black  Pipe  Cr.,  S.  Dak.  (881)  GG    957 

GG  893  Bad  Land  Cr.,  S.  Dak.  (881)  GG    958 

GG  894  South  Fork,  S.  Dak.  (881)  GG    959 

GG  895  Bosebud  Cr.,  S.  Dak.  (894)  GG    960 

GG  896  Oak  Cr.,  S.  Dak.  (881)  GG    961 

GG  897  Two  Tall  Cr.,  S.  Dak.  (881)  GG    963 

GG  898  Dog  Ears  Cr.,  S.  Dak.  (SSI)  GG    963 

GG  899  BaU  Cr.,  S.  Dak.  (3)  GG    964 

GG  900  Whetstone  Cr.,S.  Dak.  (3)  GG    965 

GG  901  Scalp  Cr.,  S.  Dak.  (3)  GG    966 

GG  903  Garden  Cr.,  S.  Dak.  (3)  GG    967 

GG  903  Waterholes  Cr.,  S.  Dak.  (3)  GG    968 

GG  904  BuU  Cr.,  S.  Dak.  (903)  GG    969 

GG  905  Ponca  Cr.,  Nebr.  and  S.  Dak.  (3)        -  GG    970 

GG  906  Niobrara  B.,  Nebr.  and  Wyo.  (3)  GG    971 

GG  907  Keya  Paha  B.,  Nebr.  and  S.  Dak.      GG    973 

(906)  GG    973 

GG  908  Antelope  Cr.,  S.  Dak.  (907)  GG    974 

GG  909  Bock  Cr.,  S.  Dak.  (907)  GG    975 

GG  910  Sand  Cr.,  S.  Dak.  (907)  GG    976 

GG  911  Mlnnechaduga  Cr.,  Nebr.  and  S.      GG    977 

Dak.  (906)  GG    978 

GG  913  Bear  Cr.,  Nebr.  (906)  GG    979 

GG  913  Antelope  Cr.,T;ebr.C906)  GG    980 

GG  914  Bush  Cr.,  Nebr.  (906)  GG    981 

GG  915  Pepper  Cr.,  Nebr.  (906)  GG    983 

GG  916  Leau  Que  Court  B.,  Nebr.  (906)  GG    983 

GG  917  Niobrara  Cr.,  Wyo.  (906) 

GG  918  SUver  Cr.,  Wyo.  (906)  GG    984 

GG  919  Weasel  Cr.,  Nebr.  (906)  GG    985 

GG  930  Butte  Cr.,  Nebr.  (906)  GG    986 

GG  931  Phie  Cr.,  Nebr.  (906)  GG    987 

GG  933  Deer  Cr.,  Nebr.  (906)  GG    988 

GG  933  Snake  B.,  Nebr.  (906)  GG    989 

GG  934  Eureka  Cr.,  Nebr.  (933)  GG    990 

GG  935  Gordons  Cr.,  Nebr.  (906)  GG    991 

GG  936  Schlcgels  Cr.,  Nebr.  (906)  GG    993 

GG  937  Plum  Cr.,  Nebr.  (906)  GG    993 

GG  938  Evergreen  Cr.,  Nebr.  (937)  GG    994 

GG  939  Long  Pine  Cr.,  Nebr.  (906)  GG    995 

GG  930  Boone  Cr.,  Nebr.  (939)  GG    996 

GG  931  Eagle  Cr.,  Nebr.  (906)  GG    997 

GG  933  Verdigris  B.,  Nebr.  (906)  GG    998 

GG  933  BazUe  Cr.,  Nebr.  (3)  GG    999 

GG  934  Bozzle  Cr.,  Nebr.  (933)  GG  1000 

GG  935  Little  BazUe  Cr.,  Nebr.  (933)  GG  1001 

GG  936  Beaver  Cr.,  Nebr.  (3)  GG  1003 


Bow  Cr.,  Nebr.  (3) 

West  Bow  Cr.,  Nebr.  (937) 

Aowa  Cr.,  Nebr.  (3) 

Elk  Cr.,  Nebr.  (3) 

Omaha  Cr.,  Nebr.  (3) 

Spring  Cr.,  Nebr.  (3) 

Blackbhd  Cr.,  Nebr.  (3) 

Fish  Cr.,  Nebr.  (3) 

Ponca  Cr.,  Nebr.  (3) 

MUl  Cr.,  Nebr.  (3) 

Florence  Lake,  Nebr.  (3) 

Otoe  Cr.,  Nebr.  (3) 

PaplUon  B.,  Nebr.  (3) 

Platte  B.,  Nebr.  (3) 

Elkhorn  B.,  Nebr.  (960) 

Cummlngs  Cr.,  Nebr.  (961) 

Plum  Cr.,  Nebr.  (951) 

Humbug  Cr.,  Nebr.  (961) 

North  Fork,  Nebr.  (961) 

WUlow  Cr.,  Nebr.  (951) 

South  Fork,  Nebr.  (951) 

Cache  Cr.,  Nebr.  (951) 

Cedar  Cr.,  Nebr.  (951) 

Bullalo  Cr.,  Nebr.  (951) 

Battle  Cr.,  Nebr.  (951) 

Taylor  Cr.,  Nebr.  (951) 

Bock  Cr.,  Nebr.  (951) 

Maple  Cr.,  Nebr.  (951) 

Bawhlde  Cr.,  Nebr.  (950) 

SheU  Cr.,  Nebr.  (950) 

Lasker  Cr.,  Nebr.  (966) 

Loup  B.,  Nebr.  (960) 

Beaver  Cr.,  Nebr.  (968) 

Cedar  Cr.,  Nebr.  (968) 

Horse  Cr.,  Nebr.  (968) 

Cottonwood  Cr.,  Nebr.  (968) 

North  Loup  B.,  Nebr.  (968) 

Middle  Loup  B.,  Nebr.  (968) 

Mud  Cr.,  Nebr.  (968) 

South  Loup  B.,  Nebr.  (968) 

Prairie  Cr.,  Nebr.  (950) 

Wood  B.,  Nebr.  (950) 

Big  BuHalo  Cr.,  Nebr.  (950) 

Pawnee  Cr.,  Nebr.  (950) 

Spring  Cr.,  Nebr.  (950) 

White  Horse  Cr.,  Nebr.  (950) 

North  Platte  B..,  Nebr.,  Wyo.,  and 

Colo.  (950) 
Birchwood  Cr.,  Nebr.  (9S3) 
White  TaU  Cr.,  Nebr.  (983) 
Lonergan  Cr.,  Nebr.  (983) 
Cold  Water  Cr.,  Nebr.  (983) 
Brown  Cr.,  Nebr.  (983) 
Springs  Cr.,  Nebr.  (983) 
Lower  Dugout  Cr.,  Nebr.  (983) 
White  Clay  Cr.,  Nebr.  (983) 
Otter  Cr.,  Nebr.  (983) 
Blue  E.,  Nebr.  (983) 
WUlow  Cr.,  Nebr.  (983) 
SpoonhUl  Cr.,  Nebr.  (983) 
Bawhlde  Cr.,  Wyo.  (983) 
Muskrat  Cr.,  Wyo.  (983^ 
Broom  Cr.,  Wyo.  (983) 
Spring  Cr.,  Wyo.  (983) 
WUlow  Cr.,  Wyo.  (983) 
Muddy  Cr.,  Wyo.  (983) 
Casper  Cr.,  Wyo.  (983) 
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GG  1003  Poison  Spider  Cr.,  Wyo.  (983) 
GG  1004  Sweetwater  B.,  Wyo.  (983) 
GG  1006  Sage  Hen  Cr.,  Wyo.  (983) 
GG  1006  Longs  Cr.,  Wyo.  (983) 
GG  1007  Rock  Cr.,  Wyo.  (983) 
GG  1008  WiUow  Cr.,  Wyo.  (983) 
GG  1009  Sulpbur  Cr.,  Wyo.  (983) 
GG  1010  Crooks  Cr.,  Wyo.  (983) 
GG  1011  Cottonwood  Cr.,  Wyo.  (983) 
GG  1018  Muddy  Cr.,  Wyo.  (983) 
GG  1013  WlUskey  Gap  Cr.,  Wyo.  (983) 
GG  1014  Cherry  Cr.,  Wyo.  (983) 
GG  1016  Arkansas  Cr.,  Wyo.  (983) 
GG  1016  Sand  Cr.,  Wyo.  (983) 
GG  1017  Deweese  Cr.,  Wyo.  (983) 
GG  1018  Bear  Cr.,  Wyo.  (983) 
GG  1019  Big  Sage  Cr.,  Wyo.  (983) 
GG  1080  Little  Sage  Cr.,  Wyo.  (983) 
GG  1031  Common  Sage  Cr.,  Wyo.  (983) 
GG  1083  Jack  Cr.,  Wyo.  (983) 

GG  1083  Spring  Cr.,  Wyo.  (983) 

GG  1034  Cow  Cr.,  Wyo.  (983) 

GG  1036  Grand  Encampment  Cr.,  Wyo.  and 
Colo.  (983) 

GG  1036  Beaver  Cr.,  Wyo.  and  Colo.  (983) 

GG  1037  Big   Beaver   Cr.,   Wyo.   and   Colo. 
(983) 

GG  1038  Boaring  Fork,  Colo.  (983) 

GG  1039  Baspberry  Cr.,  Colo.  (983) 

GG  1030  Beaver  Or.,  Colo.  (983) 

GG  1031  Grizzly  Cr.,  Colo.  (983) 

GG  1033  Colorado  Cr.,  Colo.  (983) 

GG  1033  Arapahoe  Cr.,  Colo.  (983) 

GG  1034  Coyote  Cr.,  Colo.  (983) 

GG  1036  Buffalo  Cr.,  Colo.  (983) 

GG  1036  nunois  Cr.,  Colo.  (983) 

GG  1037  Willow  Cr.,  Colo.  (983) 

GG  1038  Pony  Cr.,  Colo.  (983) 

GG  1039  Jack  Cr.,  Colo.  (983) 

GG  1040  Mlclilgan  B.,  Colo.  (983) 

GG  1041  Owl  Cr.,  Colo.  (983) 

GG  1043  East    Fork    Canadian    B.,    Colo. 
(983) 

GG  1043  Pinkham  Cr.,  Colo.  (983) 

GG  1044  Beaver  Cr.,  Wyo.  (983) 

GG  1045  Lake  Cr.,  Wyo.  (983) 

GG  1046  Douglas  Cr.,  Wyo.  (983) 

GG  1047  French  Cr.,  Wyo.  (983) 

GG  1048  Brush  Cr.,  Wyo.  (983) 

GG  1049  Cedar  Cr.,  Wyo.  (983) 

GG  1060  Pass  Cr.,  Wyo.  (983) 

GG  1061  Medicine  Bow  B.,  Wyo.  (983) 

GG  1068  Little  Medicine  Bow  B.,  Wyo.  (983) 

GG  1053  Sheep  Cr.,  Wyo.  (983) 

GG  1064  Mule  Cr.,  Wyo.  (983) 

GG  1066  Muddy  Cr.,  Wyo.  (983) 

GG  1066  Cottonwood  Cr.,  Wyo.  (983) 

GG  1057  Lost  Cr.,  Wyo.  (983) 

GG  1058  Sage  Cr.,  Wyo.  (983) 

GG  1059  Canon  Cr.,  Wyo.  (983) 

GG  1060  Camp  Cr.,  Wyo.  (983) 

GG  1061  Pates  Cr.,  Wyo.  (983) 

GG  1068  Deer  Cr.,  Wyo.  (983) 

GG  1063  Box  Elder  Cr.,  Wyo.  (9S3) 

GG  1064  La  Prele  Cr.,  Wyo.  (983) 

GG  1066  Bed  Tick  Cr.,  Wyo.  (983) 

GG  1066  Wagon  Hound  Cr.,  Wyo.  (983) 


GG  1067  La  Bonte  Cr.,  Wyo.  (983) 

GG  1068  Indian  Cr.,  Wyo.  (983) 

GG  1069  Elkhorn  Cr.,  Wyo.  (983) 

GG  1070  Horseshoe  Cr.,  Wyo.  (983) 

GG  1071  Laramie  B.,  Wyo.  and  Colo.  (983) 

GG  1078  Chugwater  Cr.,  Wyo.  (983) 

GG  1073  Horse  Cr.,  Ncbr.  and  Wyo.  (983)  ■ 

GG  1074  Pumpkm  Seed  Cr.,  Nebr.  and  Wyo. 

(983) 
GG  1076  Smith   Branch,  Xebr.   and   Wyo. 

(983) 
GG  1076  Ash  Cr.,  Nebr.  and  Wyo.  (983) 
GG  1077  South  Platte  B.,  Nebr.  and  Colo. 

(950) 
GG  1078  Lodge  Pole  Cr.,  Colo.,  Nebr.,  and 

Wyo.  (1077) 
GG  1079  Moores  Cr.,  Colo,  and  Wyo.  (1077) 
GG  1080  Lewis  Cr.,  Colo.  (1077) 
GG  1081  Horsetail  or  Clear  Cr.,  Colo.  (1077) 
GG  1088  Pawnee  Cr.,  Colo.  (1077) 
GG  1083  Wild  Cat  Cr.,  Colo.  (1077) 
GG  1084  Crow  Cr.,  Colo,  and  Wyo.  (1077) 
GG  1085  Cache  La  Poudre  B.,  Colo.  (1077) 
GG  1086  Big  Thompson  Cr.,  Colo.  (1077) 
GG  1087  St.  Vrains  Cr.,  Colo.  (1077) 
GG  1088  Dry  Cr.,  Colo.  (1077) 
GG  1089  Clear  Cr.,  Colo.  (1077) 
GG  1090  Bear  Cr.,  Colo.  (1077;. 
GG  1091  Deer  Cr.,  Colo.  (1077) 
GG  1093  North  Fork,  Colo.  (1077) 
GG  1093  Goose    or    Lost    Park    Cr.,    Colo. 

(1077) 
GG  1094  Tarryall  Cr.,  Colo.  (1077) 
GG  1096  Trout  Cr.,  Colo.  (1077) 
GG  1096  Fourmlle  Cr.,  Colo.  (1077) 
GG  1097  South  Forlc,  Colo.  (1077) 
GG  1098  Buffalo  Slough,  Colo.  (1077) 
GG  1099  Threemile  Cr.,  Colo.  (1077) 
GG  1100  Douglas  Cr.,  Colo.  (1077) 
GG  1101  Trout  Cr.,  Colo.  (1077) 
GG  1103  Pine  Cr.,  Colo.  (1077) 
GG  1103  Willow  Cr.,  Colo.  (1077) 
GG  1104  Plum  Cr.,  Colo.  (1077) 
GG  1106  WUlow  Cr.,  Colo.  (1077) 
GG  1106  Cherry  Cr.,  Colo.  (1077) 
GG  1107  Coal  Cr.,  Colo.  (1077) 
GG  1108  Terrapin  or  Box  Elder  Cr.,  Colo. 

(1077) 
GG  1109  Kiowa  Cr.,  Colo.  (1077) 
GG  1110  Bijou  Cr.,  Colo.  (1077) 
GG  1111  Badger  Cr.,  Colo.  (1077) 
GG  1118  Sand  Cr.,  Nebr.  (950) 
GG  1113  Clear  Cr.,  Nebr.  (950) 
GG  1114  Bone  Cr.,  Nebr.  (960) 
GG  1115  SkuU  Cr.,  Nebr.  (950) 
GG  1116  Wahoo  Cr.,  Nebr.  (950) 
GG  1117  Silver  Cr.,  Nebr.  (960) 
GG  1118  Sand  Cr.,  Nebr.  (950) 
GG  1119  Cottonwood  Cr.,  Nebr.  (960) 
GG  1130  Weeping  Water  Cr.,  Nebr.  (3) 
GG  1131  Spring  Branch  Cr.,  Nebr.  (3) 
GG  1133  Squaw  Cr.,  Nebr.  (8) 
GG  1133  Walnut  Cr.,  Nebr.  (3) 
GG  1184  Buck  Cr.,  Nebr.  (8) 
GG  1186  Honey  Cr.,  Nebr.  (8) 
GG  1186  Little  Nemaha  B.,  Nebr.  (3) 
GG  1137  North  Fork,  Nebr.  (1186) 


1034       INDEX  TO  REPORTS,  CHIEF  OF  BNGINEEES,  U.  S.  ARMY,  1866-1912. 


GG  1188  WUson  Cr.,  Nebr.  (1187)  GG  1198 

GG  1189  Deer  Cr.,  Nebr.  (1187)  GG  1193 

GG  1130  Biownell  Cr.,  Nebr.  (1187)  GG  1194 

GG  1131  Owl  Cr.,  Nebr.  (1137)  GG  1195 

GG  1138  Wolf  Rim  Cr.,  Nebr.  (1187)  GG  1196 

GG  1133  Hooper  Cr.,  Nebr.  (1187)  GG  1197 

GG  1134  SUver  Cr.,  Nebr.  (1186)  GG  1198 

GG  1135  BusseU  Or.,  Nebr.  (1186)  GG  1199 

GG  1136  Muddy  Cr.,  Nebr.  (1186)  GG  1800 

GG  1137  Soutb  Fork,  Nebr.  (1186)  GG  1801 

GG  1138  SUver  Cr.,  Nebr.  (1137)  GG  1808 

GG  1139  Sand  Cr.,  Nebr.  (1137)  GG  1803 

GG  1140  Jones  Cr.,  Nebr.  (8)  GG  1804 
GG  1141  Big  Nemaha  K.,  Nebr.  and  Kans.      GG  1805 

(8)  GG  1806 

GG  1148  Muddy  Cr.,  Nebr.  (1141)  GG  1807 

GG  1143  Long  Branch,  Nebr.  (1141)  GG  1308 

GG  1144  Winnebago  Cr.,  Nebr.  (1141)  GG  1309 

GG  1145  Squaw  Cr.,  Nebr.  and  Kans.  (8)  GG  1310 

GG  1146  Walnut  Cr.,  Nebr.  and  Kans.  (8)  GG  1311 
GG  1147  North  Table  Cr.,  Nebr.  and  Kans.      GG  1313 

(8)  GG  1813 

GG  1148  Fox  Cr.,  Nebr.  and  Kans.  (8)  GG  1314 
GG  1149  South  Table  Cr.,  Nebr.  and  Kans.      GG  1815 

(3)  GG  1816 
GG  1150  FourmUe  Cr.,  Nebr.  and  Kans.  (3)      GG  1817 

GG  1151  Camp  Cr.,  Nebr.  and  Kans.  (8)  GG  1818 

GG  1153  Noharts  Cr.,  Nebr.  and  Kans.  (8)  GG  1319 

GG  1153  Boy's  Cr.,  Nebr.  and  Kans.  (3)  GG  1830 

GG  1154  Cedar  Cr.,  Kans.  (8)  GG  1331 

GG  1156  Mill  Cr.,  Kans.  (8)  GG  1383 

GG  1166  Woll  Cr.,  Kans.  (3)  GG  1383 

GG  1157  Mosquito  Cr.,  Kans.  (8)  GG  1384 

GG  1158  Charlestown  Cr.,  Kans.  (8)  GG  1336 

GG  1169  Peters  Cr.,  Kans.  (8)  GG  1836 

GG  1160  Rock  Cr.,  Kans.  (3)  GG  1387 

GG  1161  Brush  Cr.,  Kans.  (3)  GG  1338 

GG  1163  Independence  Cr.,  Kans.  (8)  GG  1889 

GG  1163  Whiskey  Cr.,  Kans.  (3)  GG  1330 

GG  1164  Walnut  Cr.,  Kans.  (8)  GG  1331 

GG  1165  Plum  Cr.,  Kans.  (8)  GG  1833 

GG  1166  Salt  Cr.,  Kans.  (3)  GG  1333 

GG  1167  OnemUe  Cr.,  Kans.  (3)  GG  1334 

GG  1168  Corral  Cr.,  Kans.  (8)  GG  1835 

GG  1169  Threemlle  Cr.,  Kans.  (3)  GG  1336 

GG  1170  FlvemUe  Cr.,  Kans.  (8)  GG  1337 

GG  1171  Sevenmile  Cr.,  Kans.  (8)  GG  1338 

GG  1173  NInemUe  Cr.,  Kans.  (3)  GG  1839 

GG  1173  Honey  Cr.,  Kans.  (3)  GG  1840 

GG  1174  Island  Cr.,  Kans.  (3)  GG  1341 

GG  1175  Conner  Cr.,  Kans.  (3)  GG  1348 

GG  1176  MarsbaU  Cr.,  Kans.  (8)  GG  1343 

GG  1177  Big  Eddy  Cr.,  Kans.  (3)  GG  1344 

GG  1178  Kansas  R.,  Colo,  and  Kans.  (3)  GG  1845 

GG  1179  Muncle  Cr.,  Kans.  (1178)  GG  1846 

GG  1180  Mill  Cr.,  Kans.  (1178)  GG  1347 

GG  1181  Little  Turkey  Cr.,  Kans.  (1178)  GG  1348 
GG  1183  Belt  Cr.,  Kans.  (1178) 

GG  1183  East  Missouri  Cr.,  Kans.  (1178)  GG  1349 

GG  1184  West  Missouri  Cr.,  Kans.  (1178)  GG  1350 

GG  1185  Spring  Cr., Kans.  (1178)  GG  1351 

GG  1186  Woll  Cr.,  Kans.  (1178)  GG  1368 

GG  1187  Little  Paw  Cr.,  Kans.  (1178)  GG  1853 

GG  1188  Big  Stranger  Cr.,  Kans.  (1178)  GG  1354 

GG  1189  Rock  Cr.,  Kans.  (1188)  GG  1855 

GG  1190  Kramer  Cr.,  Kans.  (1188)  GG  1356 

GG  1191  Buckham  Cr.,  Kans.  (1188)  GG  1367 


Ashby  Cr.,  Kans.  (1188) 
Austin  Cr.,  Kans.  (1188) 
Walnut  Cr.,  Kans.  (1188) 
Fall  Cr.,  Kans.  (1188) 
Jarbolo  Cr.,  Kans.  (1188) 
Tonganoxie  Cr.,  Kans.  (1178) 
NInemlle  Cr.,  Kans.  (1178) 
Crow  Cr.,  Kans.  (1178) 
WUd  Horse  Cr.,  Kans.  (1178) 
Mud  Cr.,  Kans.  (1178) 
Buck  Cr.,  Kans.  (1178) 
Stone  House  Cr.,  Kans.  (1178) 
Grasshopper  Cr.,  Kans.  (1178) 
WUd  Horse  Cr.,  Kans.  (1804) 
Big  Slough  Cr.,  Kans.  (1804) 
Little  Slough  Cr.,  Kans.  (1804) 
Fish  Pond  Cr.,  Kans.  (1804) 
Rock  Cr.,  Kans.  (1804) 
Brush  Cr.,  Kans.  (1304) 
Walnut  Cr.,  Kans.  (1804) 
Spring  Cr.,  Kans.  (1804) 
Coal  Cr.,  Kans.  (1304) 
Cedar  Cr.,  Kans.  (1304) 
Websters  Cr.,  Kans.  (1304) 
Craig  Cr.,  Kans.  (1804) 
Mud  Cr.,  Kans.  (1178) 
Lock  Lane  Cr.,  Kans.  (1178) 
Wolfly  Cr.,  Kans.  (1178) 
Spring  Cr.,  Kans.  (1178) 
Mosquito  Cr.,  Kans.  (1178) 
Straight  Cr.,  Kans.  (1178) 
ElkCr.,  Kans.  (1178) 
Catamount  Cr.,  Kans.  (1178) 
Cedar  Cr.,  Ka,ns.  (1178) 
Peter  Cr.,  Kans.  (1178) 
Duck  Cr.,  Kans.  (1178) 
Rock  Cr.,  Kans.  (1178) 
Muddy  Cr.,  Kans.  (1178) 
Little  Muddy  Cr.,  Kans.  (1889) 
Indian  Cr.,  Kans.  (1839) 
Big  Soldier  Cr.,  Kans.  (1178) 
Half  Dry  Cr.,  Kans.  (1338) 
Little  Soldier  Cr.,  Kans.  (1833) 
Walnut  Cr.,  Kans.  (1833) 
Cross  Cr.,  Kans.  (1178) 
Salt  Cr.,  Kans.  (1836) 
Sullivan  Cr.,  Kans.  (1836) 
IlUnois  Cr.,  Kans.  (1336) 
Little  Cross  Cr.,  Kans.  (1836) 
Mayano  Cr.,  Kans.  (1836) 
VermUUon  R.,  Kans.  (1178) 
Straight  Cr.,  Kans.  (1343) 
Red  VermUUon  Cr.,  Kans.  (1848) 
Rock  Cr.,  Kans.  (1343) 
Bush  Cr.,  Kans.  (1178) 
Camp  Cr.,  Kans.  (1178) 
Big    Blue    B.,    Nebr.    and    Kans. 

(1178) 
Cedar  Cr.,  Kans.  (1848) 
Mclntyre  Cr.,  Kans.  (1348) 
Carnahan  Cr.,  Kans.  (1348) 
FourmUe  Cr.,  Kans.  (1348) 
Bluff  Cr.,  Nebr.  (1848) 
Black  VermUUon  R.,  Nebr.  (1348) 
Mosquito  Cr.,  Nebr.  (1348) 
Spring  Cr.,  Nebr.  (1348) 
LUly  Cr.,  Nebr.  (1348) 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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GG  1868  Elk  Cr.,  Nebr.  (1348) 

GG  13S9  Horsesboe  Cr.,  Neto.  (1848) 

GG  1860  Mountain  Cr.,  Neftr.  (1848) 

GG  1361  Bemer  Cr.,  Nebr.  (1348) 

GG  1363  Little  Blue  B.,  Nebr.  and  Kans. 

(1848) 
GG  1863  Camp  Cr.,  Kans.  (1348) 
GG  1364  Sulphur  Cr.,  Kans.  (1348) 
GG  1865  Swede  Cr.,  Kans.  (1848) 
GG  1366  Fancy  Cr.,  Kans.  (1348) 
GG  1367  Otter  Cr.,  Kans.  (1848) 
GG  1868  Crooked  Cr.,  Kans.  (1178) 
GG  1369  Walnut  Cr.,  Kans.  (1178) 
GG  1370  MUl  Cr.,  Kans.  (1178) 
GG  1871  Tuttle  Cr.,  Kans.  (1178) 
GG.1373  WUdcat  Cr.,  Kans.  (1178) 
GG  1873  Sevenmlle  Cr.,  Kans.  (1178) 
GG  1374  TUreemUe  Cr.,  Kans.  (1178) 
GG  1375  Onemlle  Cr.,  Kans.  (1178) 
GG  1876  Bepubllcan  B.,  Colo.,  Nebr.,  and 

Kans.  (1178) 
GG  1377  Fourmlle  Cr.,  Kans.  (1376) 
GG  1378  MUl  Cr.,  Kans.  (1376) 
GG  1879  Peat  Cr.,  Kans.  (1876) 
GG  1880  Gar  Cr.,  Kans.  (1876) 
GG  1381  Scribner  Cr.,  Kans.  (1376) 
GG  1383  Dry  Cr.,  Kans.  (1876) 
GG  1383  Salt  Cr.,  Kans.  (1376) 
GG  1384  Camp  Cr.,  Kans.  (1376) 
GG  1885  School  Cr.,  Kans.  (1876) 
GG  1386  Dry  Cr.,  Kans.  (1376) 
GG  1387  Otter  Cr.,  Kans.  (1876) 
GG  1888  Blakely  Cr.,  Kans.  (1376) 
GG  1389  Lost  Cr.,  Nebr.  (1376) 
GG  1890  Beaver  Cr.,  Nebr.  (1876) 
GG  1891  Willow  Cr.,  Nebr.  (1376) 
GG  1898  Farmers  Cr.,  Nebr.  (1376) 
GG  1393  Thompsons  Cr.,  Nebr.  (1376) 
GG  1394  Sawsanes  Cr.,  Nebr.  (1376) 
GG  1395  Lovely  Cr.,  Nebr.  (1376) 
GG  1396  Wasp  Cr.,  Nebr.  (1876) 
GG  1397  Walnut  K.,  Nebr.  (1376) 
GG  1898  Center  Cr.,  Nebr.  (1876) 
GG  1399  Turkey  Cr.,  Nebr.  (1376) 
GG  1300  Bope  Cr.,  Nebr.  (1376) 
GG  1301  Flag  Cr.,  Nebr.  (1876) 
GG  1308  Elk  Cr.,  Nebr.  (1376) 
GG  1303  Muddy  Cr.,  Nebr,  (1376) 
GG  1304  Beaver  Cr.,  Colo.,  Kans.,  and  Nebr. 

(1876) 
GG  1305  Sappa  Cr.,  Kans.  and  Nebr.  (1376) 
GG  1306  Crow  Cr.,  Kans.  and  Nebr.  (1376) 
GG  1307  Crystal  Cr.,  Kans.  and  Nebr.  (1376) 
GG  1308  Bebecca    Cr.,    Kans.    and    Nebr. 

(1376) 
GG  1309  Lachiel  Cr.,  Kans.  and  Nebr.  (1876) 
GG  1310  Calumet    Cr.,    Kans.    and    Nebr. 

(1376) 
GG  1311  Beams  Cr.,  Kans.  and  Nebr.  (1876) 
GG  1313  Lohff  Cr.,  ELans.  and  Nebr.  (1376) 
GG  1313  White  Bock  Cr.,  Kans.  (1876) 
GG  1314  Beaver  Cr.,  Kans.  (1376) 
GG  1315  Buflalo  Cr.,  Kans.  (1876) 
GG  1316  White  Cr.,  Kans.  (1376) 
GG  1317  Won  Cr.,  Kans.  (1376) 
GG  1318  Oak  Cr.,  Kans.  (1876) 
GG  1319  MlUers  Cr.,  Kans.  (1876) 


GG  1330  Smoky  Hill  B.,  Colo,  and  Kans. 

(1178) 
GG  1331  Chapmans  Cr.,  Kans.  (1330) 
GG  1383  Abilene  Cr.,  Kans.  (1330) 
GG  1333  Solomon  B.,  Kans.  (1330) 
GG  1384  Clear  Cr.,  Kans.  (1330) 
GG  1335  Spring  Cr.,  Kans.  (1380) 
GG  1336  Oak  Cr.,  Kans.  (1380) 
GG  1337  Buffalo  Cr.,  Kans.  (1330) 
GG  1388  Cow  Cr.,  Kans.  (1330) 
GG  1339  FossU  Cr.,  Kans.  (1330) 
GG  1330  Big  Cr.,  Kans.  (1330) 
GG  1331  Downer  Cr.,  Kans.  (1330) 
GG  1333  Sand  Cr.,  Kans.  (1380) 
,  GG  1333  Page  Cr.,  Kans.  (1380) 
GG  1334  Hackberry  Cr.,  Kans.  (1330) 
GG  1335  Indian  Cr.,  Kans.  (1330) 
GG  1336  Plum  Cr.,  Kans.  (1330) 
GG  1337  Turtle  Cr.,  Kans.  (1330) 
GG  1338  Pond  Cr.,  Kans.  (1380) 
GG  1339  Goose  Cr.,  Kans.  (1330). 
GG  1340  Bose  Cr.,  Kans.  (1380) 
GG  1341  Tvrin  View  Cr.,  Kans.  (1330) 
GG  1343  Ladder  Cr.,  Kans.  (1330) 
GG  1343  WUd  Horse  Cr.,  Kans.  (1330) 
GG  1344  Elm  Cr.,  Kans.  (1380) 
GG  1345  Big  Timber  Cr.,  Kans.  (1330) 
GG  1346  Shelter  Cr.,  Kans.  (1330) 
GG  1347  Langdons  Cr.,  Kans.  (1380) 
GG  1348  SeUers  Cr.,  Kans.  (1330) 
GG  1349  Wright  Cr.,  Kans.  (1330) 
GG  1350  Beaver  Cr.,  Kans.  (1330) 
GG  1351  Pole  Cr.,  Kans.  (1330) 
GG  1353  Wolf  Cr.,  Kans.  (1330) 
GG  1353  Oxide  Cr.,  Kans.  (1330) 
GG  1354  Mud  Cr.,  Kans.  (1380) 
GG  1355  Ash  Cr.,  Kans.  (1330) 
GG  1356  Thompson  Cr.,  Kans.  (1330) 
GG  1357  Bluff  Cr.,  Kans.  (1380) 
GG  1358  Wolf  Cr.,  Kans.  (1330) 
GG  1359  Hoover  Cr.,  Kans.  (1330) 
GG  1360  Sharks  Cr.,  Kans.  (1330) 
GG  1361  Gypsum  Cr.,  Kans.  (1330) 
GG  1363  Stag  Cr.,  Kans.  (1380) 
GG  1363  Harvey  Cr.,  Kans.  (1330) 
GG  1364  Hobbs  Cr.,  Kans.  (1330) 
GG  1365  McAllister  Cr.,  Kans.  (1380) 
GG  1366  HoUand  Cr.,  Kans.  (1380) 
GG  1367  Turkey  Cr.,  Kans.  (1380) 
GG  1368  Lyons  Cr.,  Kans.  (1330) 
GG  1369  Coe  Cr.,  Kans.  (1330) 
GG  1370  Lime  Cr.,  Kans.  (1330) 
GG  1371  Clarks  Cr.,  Kans.  (1330) 
GG  1373  McDoweU  Cr.,  Kans.  (1330) 
GG  1373  Deep  Cr.,  Kans.  (1178) 
GG  1374  Antelope  Cr.,  Kans.  (1178) 
GG  1375  Wells  Cr.,  Kans.  (1178) 
GG  1376  Boberts  Cr.,  Kans.  (1178) 
GG  1377  Turkey  Cr.,  Kans.  (1178) 
GG  1378  Mill  Cr.,  Kans.  (1178) 
GG  1379  Mulberry  Cr.,  Kans.  (1178) 
GG  1380  Paw  Paw  Cr.,  Kans„  (1178) 
GG  1381  Pretty  Cr.,  Kans.  (1178) 
GG  1383  Hendrix  Cr.,  Kans.  (1178) 
GG  1383  Kinsley  Cr.,  Kans.  (1178) 
GG  1384  Nokomo  Cr.,  Kans.  (1178) 
GG  1385  Dog  Cr.,  Kans.  (1178) 
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GG  1386  Post  Cr.,  Kans.  (H78) 

GG  1387  Vassar  Cr.,  Kans.  (1178) 

GG  1388  nussion  Cr.,  Kans.  (1178) 

GG  1389  Blacksmith  Cr.,  Kans.  (1178) 

GG  1390  Shonganunga  Cr.,  Kans.  (1178) 

GG  1391  Deer  Cr.,  Kans.  (1178) 

GG  139S  Tecumseh  Cr.,  Kans.  (1178) 

GG  1393  Martin  Cr.,  Kans.  (1178) 

GG  1394  Wakruska  Cr.,  Kans.  (1178) 

GG  1395  Coon  Cr.,  Kans.  (1394) 

GG  1396  Deer  Cr.,  Kans.  (1394) 

GG  1397  Dog  Cr.,  Kans.  (1394) 

GG  1398  Bock  Cr.,  Kans.  (1394) 

GG  1399  Washington  Cr.,  Kans.  (1394) 

GG  1400  Spring  Cr.,  Kans.  (1178) 

GG  1401  KUl  Cr.,  Kans.  (1178) 

GG  1403  Cedar  Cr.,  Kans.  (1178) 

GG  1403  Clear  Cr.,  Kans.  (1178) 

GG  1404  MUl  Cr.,  Kans.  (1178) 

GG  1405  Little  Cr.,  Kans.  (1178) 

GG  1406  Turkey  Cr.,  Mo.  and  Kans.  (1178) 

GG  1407  Bound  Grove  Cr.,  Mo.  (8) 

GG  1408  WoU  Cr.,  Mo.  (2) 

GG  1409  Coffee  Cr.,  Mo.  (8) 

GG  1410  Tomahawk  Cr.,  Mo.  (3) 

GG  1411  Indian  Cr.,  Mo.  (3) 

GG  1413  Big  Blue  B.,  Mo.  and  Kans.  (3) 

GG  1413  Brush  Cr.,  Mo.  (1413) 

GG  1414  Bock  Cr.,  Mo.  (3) 

GG  1415  Sugar  Cr.,  Mo.  (3) 

GG  1416  Little  Blue  B.,  Mo.  (3) 

GG  1417  Sleepy  Branch,  Mo.  (1416) 

GG  1418  MUl  Cr.,  Mo.  (1416) 

GG  1419  Sugar  Cr.,  Mo.  (3) 

GG  1430  Prairie  Cr.,  Mo.  (3) 

GG  1431  Sniabar  Cr.,  Mo.  (3) 

GG  1433  Little  Sniabar  Cr.,  Mo.  (1431) 

GG  1433  Owl  Cr.,  M.  (1431) 

GG  1434  Tabo  Cr.,  Mo.  (3) 

GG  1436  Brush  Cr.,  Mo.  (1434) 

GG  1436  Little  Tabo  Cr.,  Mo.  (1434) 

GG  1437  Graves  Cr.,  Mo.  (3) 

GG  1438  Buck  Cr.,  Mo.  (3) 

GG  1439  Bear  Cr.,  Mo.  (3) 

GG  1430  Fish  Cr.,  Mo.  (3) 

GG  1431  Moon  Cr.,  Mo.  (3) 

GG  1433  Lamine  B.,  Mo.  (3) 

GG  1433  Blackwater  B.,  Mo.  (1433) 

GG  1434  Plat  Cr.,  Mo.  (1433) 

GG  1435  Camp  Cr.,  Mo.  (1433) 

GG  1436  Bock  Cr.,  Mo.  (1433) 

GG  1437  Salt  Fork,  Mo.  (1433) 

GG  1438  Lamine  Cr.,  Mo.  (1433) 

GG  1439  Thomas  Branch,  Mo.  (3) 

GG  1440  Petite  Saline  Cr.,  Mo.  (3) 

GG  1441  Stevens  Cr.,  Mo.  (1440) 

GG  1443  Clarks  Fork,  Mo.  (1440) 

GG  1443  Cave  Cr.,  Mo.  (1440) 

GG  1444  Wolf  Cr.,  Mo.  (1440) 

GG  1445  Big  Splice  Cr.,  Mo.  (3) 

GG  1446  Little  Splice  Cr.,  Mo.  (3) 

GG  1447  Factory  Cr.,  Mo.  (3) 

GG  1448  Moniteau  Cr.,  Mo.  (3) 

GG  1449  Little  Moniteau  Cr.,  Mo.  (1448) 

GG  1450  Strhig  Cr.,  Mo.  (1449) 

GG  1461  Bock  Cr.,Mo.  (3) 

GG  1453  Meadow  Cr.,  Mo.  (3) 


GG  1453  Gray  Cr.,  Mo.  (3) 
GG  1454  Sones  Cr.,  Mo.  (3) 
GG  1455  Moreau  B.,  Mo.  (3) 
GG  1466  Blshig  Cr.,  Mo.  (1465) 
GG  1467  Osage  B.,  Mo.  and  Kans.  (3) 
GG  1468  Sanfords  Cr.,  Mo.  (1457) 
GG  1459  Babruty  Cr.,  Mo.  (1467) 
GG  1460  Cub  Cr.,  Mo.  (1467) 
GG  1461  Sim.  Henry  Cr.,  Mo.  (1467) 
GG  1463  Gum  Cr.,  Mo.  (1467) 
GG  1463  Buffalo  Cr.,  Mo.  (1467) 
GG  1464  Coal  Camp  Cr.,  Mo.  (1457) 
GG  1465  Grand  B.,  Mo.  (1467) 
GG  1466  Tebo  Cr.,  Mo.  (1465) 
,GG  1467  Muddy  Cr.,  Mo.  (1465) 
GG  1468  GalUnlpper  Cr.,  Mo.  (1465) 
GG  1469  Salt  Cr.,  Mo.  (1466) 
GG  1470  Little  Monegaw  Cr.,  Mo.  (1465) 
GG  1471  Big  Monegaw  Cr.,  Mo.  (1466) 
GG  1473  Miami  Cr.,  Mo.  (1466) 
GG  1473  Mulberry  Cr.,  Mo.  (1465) 
GG  1474  Sugar  Cr.,  Mo.  (1465) 
GG  1475  Elm  Cr.,  Mo.  (1467) 
GG  1476  Walnut  Cr.,  Mo.  (1467) 
GG  1477  Hushpuckney  Cr.,  Mo.  (1467) 
GG  1478  Ehn  Cr.,  Mo.  (1457) 
GG  1479  Big  Sugar  Cr.,  Mo.  (1457) 
GG  1480  BIchland  Cr.,  Mo.  ( 1467) 
GG  1481  Turkey  Cr.,  Mo.  (1457) 
GG  1483  Davis  Cr.,Mo.  (1467) 
GG  1483  Little  Sugar  Cr.,  Mo.  (1467) 
GG  1484  Mine  Cr.,  Mo.  (1467) 
GG  1486  Walnut  Cr.,  Mo.  (1467) 
GG  1486  Burnett  Cr.,  Mo.  (1467) 
GG  1487  Muddy  Cr.,  Mo.  (1457) 
GG  1488  Little  Osage  B.,  Mo.   and  Kans. 

(1457) 
GG  1489  Hogles  Cr.,  Mo.  (1488) 
GG  1490  Pryors  Cr.,  Mo.  (1488) 
GG  1491  Marmlton    B.,    Kans.     and    Mo. 

(1457) 
GG  1493  Dry    Wood    Cr.,    Kans.    and    Mo. 

(1491) 
GG  1493  Peshaw  Cr.,  Mo.  (1491) 
GG  1494  Sac  B.,  Mo.  (1467) 
GG  1495  Pomme  de  Terre  B.,  Mo.  (1457) 
GG  1496  Turkey  Cr.,  Mo.  (1496) 
GG  1497  Deer  Cr.,Mo.  (1495) 
GG  1498  Indian  Cr.,  Mo.  ( 1496) 
GG  1499  Balney  Cr.,  Mo.  (1495) 
GG  1500  Coon  Cr.,  Mo.  (1495) 
GG  1501  Dog  Cr.,  Mo.  (1496) 
GG  1503  Cat  TaU  Cr.,  Mo.  (1496) 
GG  1603  Panther  Cr.,  Mo.  (1496) 
GG  1504  Big  Tavern  Cr.,  Mo.  (1457) 
GG  1506  Little  Tavern  Cr.,  Mo.  (1457) 
GG  1506  Sugar  Cr.,  Mo.  (1467) 
GG  1507  Profls  Cr.,  Mo.  (1457) 
GG  1508  Niangua  B.,  Mo.  (1457) 
GG  1509  Grand  Auglalsse  Cr.,  Mo.  (1608) 
GG  1610  Marais  Cr.,  Mo.  (1457) 
GG  1611  Loose  Cr.,  Mo.  (3) 
GG  1513  Cedar  Cr.,  Mo.  (1611) 
GG  1613  Berls  Branch,  Mo.  (1513) 
GG  1514  Deer  Cr.,  Mo.  (3) 
GG  1616  Greasy  Cr.,  Mo.  (3) 
GG  16}6  Baileys  Ci„  Mo.  (3) 
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GG  1617  Gasconade  B.,  Mo.  (3)  GG  1S37 

GG  1518  Dnncan  Cr.,  Mo.  (1617)  GG  1638 

GG  1519  Tavern  Cr.,  Mo.  (1617)  GG  1639 

GG  1630  Osage  Fork,  Mo.  (1517)  GG  1640 

GG  1631  Lock  Fork,  Mo.  (1617)  GG  1541 

GG  1633  Parks  Cr.,  Mo.  (1617)  GG  1543 

GG  1633  Steins  Cr.,  Mo.  (1517)       "  GG  1643 

GG  1534  Clarks  Cr.,  Mo.  (1617)  GG  1644 

GG  1636  Beaver  Cr.,  Mo.  (1617)  GG  1545 

GG  1636  Roubidoux  Cr.,  Mo.  (1617)  GG  1546 

GG  1637  Piney  Cr.,  Mo.  (1517)  GG  1647 

GG  1638  HamUton  Cr.,  Mo.  ( 1617)  GG  1648 

GG  1639  Little  Piney  Cr.,  Mo.  (1617)  GG  1549 

GG  1630  WUliams  Cr.,  Mo.  (1517)  GG  1550 

GG  1631  Beaver  Cr.,  Mo.  (1617)  GG  1661 

GG  1533  WoU  Cr.,  Mo.  (1517)  GG  1563 

GG  1633  Second  Or.,  Mo.  (1617)  GG  1563 

GG  1534  Turkey  Cr.,  Mo.  (1633)  GG  1554 
GG  1636  Puncheop  Camp  Cr.,  Mo.  (1533)  GG  1666 

GG  1636  First  Cr.,  Mo.  (1617)  GG  1556 


Llbble  Branch,  Mo.  (1636) 
Cole  Cr.,  Mo.  (3) 
Frene  Cr.,  Mo.  (3) 
Little  Berger  Cr.,  Mo.  (3) 
Big  Berger  Cr.,  Mo.  (3) 
CUltle  Cr.,  Mo.  (1641) 
Boeul  Cr.,  Mo.  (3) 
Buck  Lick  Cr.,  Mo.  (1643) 
Little  Boeuf  Cr.,  Mo.  (1643) 
St.  Johns  Cr.,  Mo.  (3) 
Brushie  Cr.,  Mo.  (1646) 
Du  Bois  Cr.,  Mo.  (3) 
Dunn  Spring  Cr.,  Mo.  (3) 
Labadie  Cr.,  Mo.  (3) 
Fiddle  Cr.,  Mo.  (3) 
Little  Tavern  Cr.,  Mo.  (3) 
Big  Tavern  Cr.,  Mo.  (3) 
WUd  Horse  Cr.,  Mo.  (3) 
Bon  Homme  Cr.,  Mo.  (3) 
Cold  Water  Cr.,  Mo.  (3) 


GG-3   MISSOURI    RIVER,    MO.,    KANS.,     NEBR.,    IOWA, 
S.  DAK.,  N.  DAK.,  AND  MONT. 


Title. 


Period. 


List  of  notable  points,  moutti  to  headwaters... 

Index  to  points  named  in  these  parte 

General  data 

Appropriations 

Missouri  B.  (except  snagging) 

Missouri  E.,  general  imp 

Missouri  R.,  mouth  to  Fort  Benton 

Missouri  R.,  mouth  to  Sioux  City 

Missouri E.,  snagging,  mouth  to  Kansas  City., 

Missouri  R.,  above  Sioux  City 

Missouri  R.,  snagging,  above  Sioux  City 

Missouri  E.,  above  Great  Falls 


1852-1912 
186&-1879 
1903-1912 
1880-1887 
1880-1902 
1880-1887 
1880-1902 
1893-1902 
1892-1894 


Part  (a),  GG-3    List  of  Notable  Points,  Mouth  to  Headwaters. 


Mississippi  R.  (above  St.  Louis,  Mo.). 

St.  Charles,  Mo. 

Washington,  Mo. 

Gasconade  R.,  Mo. 

Osage  R.,  Mo. 

Jefferson  City,  Mo. 

Grand  R.,  Mo. 

Sibley,  Mo. 

Kansas  City,  Mo. 

Kansas  R.,  Kans. 

Leavenworth,  Kans. 

Atchison,  Kans. 

St.  Joseph,  Mo. 

Nebraska  City,  Nebr. 

Platte  R.,  Nebr. 

Omaha,  Nebr. 

Council  Bluffs,  Iowa. 

Sioux  City,  Iowa. 

Big  Sioux  R.,  Iowa  and  S.  Dak. 

James  R.,  S.  Dak.  and  N.  Dak, 


Tankton,  S.  Dak. 
Niobrara  R.,  Nebr. 
Chamberlain,  S.  Dak. 
Pierre,  S.  Dak. 
Lebeau,  S.  Dak. 
Owl  R.,  S.  Dak. 
Cannon  Ball  R.,  N.  Dak. 
Bismarck,  N.  Dak. 
Little  Missouri  R.,  N.  Dak. 
WilUston,  N.  Dak. 

Yellowstone  R.,  N.  Dak.,  Mont.,  and  Wyo. 
MUk  R.,  Mont. 
Musselshell  R.,  Mont. 
Marias  R.,  Mont. 
Ft.  Benton,  Mont. 
Great  Falls,  Mont. 
Helena,  Mont. 
Three  Forks,  Mont. 

Yellowstone  National  Park,  Idaho,  Wyo.,  and 
Mont. 
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Part  (b),  GG-3    Index  to  Places  Named  in  GG-3  (Missouri 

River  Data). 


Arago 1052 

Archers 1056 

Arkansas  R 1040 

Arrow  Bock 1049, 1050, 1052, 1053, 1054 

Atcblson 1037, 1041, 1046, 1042, 

1043, 1044, 1047, 1048, 1049, 1050, 1051, 1052, 1064 

Atherton 1047 

Bakers  Bar 1054,1066,1058 

Bakers  Shoals 1052 

Baltimore  Bend 1046 

Bates  lsld.Bend 1046 

Bee  Cr 1050, 1051 

BeUetontaine 1046, 1062 

Belmont  Bend 1045, 1046, 1051 

Big  Sioux 1037, 1066, 1067, 1068 

Big  Sioux,  ahove 1046 

Birds  Baplds.    (See  Daupbins.) 

Bismarck 1037, 

1052, 1045, 1057, 1068, 1045, 1050, 1047, 1055, 1056 

Bismarck,  below 1057 

Bismarck  toFt.Benton 1065 

Blair 1046,1050,1066,1053 

BlueMiUslsId 1045 

Boles 1046 

Bonton  Bend 1046, 1046,  M)50, 1051 

Boonvilie 1046, 1049, 1060, 1062, 1063, 1054 

Brenneke  Shoals 1048,1062 

Brownvilie 1044, 1049, 1050, 1052, 1054 

Brunswick 1049, 1060, 1052, 1063, 1054 

Cambridge 1044,1050 

Camden 1064 

Campbell  to  Sioux  City 1066 

Cannonball  to  Chamberlain 1057 

Catmonball  B , 1038 

Canyon  Ferry— Three  Forks 1041, 1042, 1059 

Carroll  (see  Ft.  Benton) 1067 

Carroll,  above 1056 

Carroll— Sioux  City 1066 

Cascade 1059 

Cascade,  below 1067 

Cascade— Stalls  Ferry 1057 

Cedar  City 1043 ,  1044, 1049, 1060, 1064 

Cedar  Isid 1044,1051 

Chamberlain  (see  Cannonball) 1037, 1052 

Chamberlain— Sioux  City 1068 

Chamois 1040, 1044, 1048, 1054, 1053 

Churchills 1056 

Claysviile  to  Isabella  Stn 1054 

Combination  bridge 1040 

Copelands  Bend 1050 

CouncilBlufts 1037,1043,1044, 

1045, 1046, 1048, 1049, 1050, 1051, 1062, 1054 

Cowlsld 1058 

Craig 1042,1045,1046 

Crocondunez 1054, 1066, 1058 

Crow  Coulee 1066 

Dakota  (see  James  R.) 1041,1042,1055 

Dauphins  Rapids 1055, 1066, 1068 

Dauphins  to  Birds  Rapids 1066 

Dauphins  to  Gallatin  Rapids 1056 

Deapolis 1045 

Decatur 1045,1046,1047 

DeWitt... 1046,1047,1053 

Doddslsid 1051 

Downtngs  Pt 1050 

Dundee 1048 

Bast  Bottoms , 1051 ,  1054 

Bastport 1049, 1050,1069 

Elk  Pt 1040, 1044, 1045, 1055, 1056, 1057, 1058 

Elk  Pt.  to  Sioux  City 1066 

Elwood 1047,1051 

ElwoodPt 1060 

Elwood  Bend 1045 

Eureka  Bend 1046 

Evans  Bar 1066 

Evans  Bend 1054, 1068 

Expansion 1045 

First  reach 1044, 1046, 1051, 1052, 1053 

Fishing  R 1046 

Florence 1048,1050 
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Floyd  R 1046 

Folsom 1046 

Fontanelle 1064,1066 

Fontaneile  Bar 1058 

Ft.  Benton  (see  Bismarck;  Kansas  City; 

Mouth;  Sioux  City;  TIu:ee  Forks) 1037, 

1040, 1044, 1046, 1048, 1055, 1066 

Ft.  Benton,  above 1040, 1041, 1042 

Ft.  Benton,  below 1040 

Ft.  Benton  to  Carroll 1065 

Ft.  Benton  to  Great  Falls 1040 

Ft.  Benton  to  mouth 1041,1042 

Ft.  Benton  to  Sioux  City 1040, 

1041, 1042, 1047, 1048, 1056, 1056, 1067, 1058 

Ft.  Benton  to  Yellowstone 1057 

Ft.  Buford 1046 

Ft.  Leavenworth 1043,1044,1047,1049,1060 

Ft.  Pierre 1044,1045,1066,1056 

Gallatin  B.  (see  Dauphins) 1040 

Gasconade 1037, 1040, 1044, 1045, 1046, 

1048, 1049, 1050, 1051, 1052, 1053, 1054 

Glasgow 1043, 1044, 1046, 1047, 1049, 1050, 1054 

Glasgow,  below 1048 

Glasgow  reach 1062 

Grand  Isid 1045,1066,1068 

Grand  R 1037 

Great  Palis  (see  Ft.  Benton) 1037, 1040 

Great  Falls,  above 1038, 1040, 1065, 1058, 1069 

Great  Falls  to  Sioux  City 1041, 

1042,1055,1056,1068 

Great  Fails  to  Stubbs  Ferry 1055, 

1066,1067,1058,1059 

Great  Falls  to  Three  Forks 1059 

Halls  Ferry.    (See  Musics  Ferry.) 

Hammond  Isid 1056 

Harlem  (Kansas  City) 1051, 1054 

Hartsburg 1042,1046,1046 

Heckmann  Isid 1044,1045 

Helena 1037 

Hensleys  Shoals 1062 

Hermann 1044,1045,1046,1047 

Howard  Bend 1046,1052,1054 

Hull  Point 1046 

Huntsdale 1048, 1049, 1053, 1054 

Isabeil  Station  (see  Clayrille)  to  Rhine- 
land  Landing 1064 

Jackson  Chute 1058 

James  R.  (Dakota  R.) 1037 

Jefferson  City 1037, 1044, 1062, 1053, 1064 

Jefferson  City,  below 1046 

Jefferson  City  to  mouth •. 1040 

Jefferson  R 1040 

Judith 1045,1066,1058 

Judith,  below 1057 

Kansas  City  (see  Kaw  E.;  Mouth;  Sioux 

City) 1037, 1040, 1043, 1044, 1045, 1046, 1047, 

1048, 1049, 1O50, 1051, 1052, 1053, 1064 

Kansas  City,  above 1046, 1049 

Kansas  City,  below 1049,1054 

Kansas  City  Division 1063 

Kansas  City  to  Ft.  Benton 1040, 1045 

Kansas  City  to  mouth 1041, 

1042, 1044, 1040, 1047, 1048 

Kansas  City  to  St.  Louis 1044 

Kansas  City  to  Sioux  City 1040, 1045 

Kansas  R.  (see  Kaw  R.) 1037 

Kansas  Junction 1054 

KawR.  (see  Kansas  R.) 1041,1044,1063 

Kaw  Bend 1045,1061 

Kaw  Valley 1046 

Kickapoolsld 1054 

Lake  Contrary 1041, 1047, 1048, 1053 

Lakes  Ferry 1062 

Leavenworth  (see  Platte  E.;  Three  Forks) . .    1037, 
1046,1051,1052,1053,1054 

Leavenworth  Junction 1046, 1047 

Leavenworth  to  Platte 1049 

Leavenworth  to  St.  Louis 1064 

Lcbeau 1037 

Lebeau,  north  and  south 1041, 1042 
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Lelpslc 1046 

Ledngton 1044, 10«,  1049,  lOSO,  1054 

Liberty  Bend 1046 

Little  Blue 1040,1044 

Little  Blue  Keacb 1045,1062,1054 

Little  Missouri 1037,1054 

Little  Platte 1054 

Little  Platte  Bend 1051 

Lower  River 1040,1043,1044,1047 

Madison  B 1040 

Mandan 1046 

Marais  B 1037 

Marlon 1046 

Marion  Isid 1 1046,1066,1057 

McQueens  Bend 1050 

Miami 1044,1045,1047,1061,1064 

Middle  Bend 1050 

MilkB 1037 

Miners  Bend 1046 

Mississippi  B 1038,1040 

Missouri  City  Bend 1046 

Missouri  Junction 1054 

Missouri  E.  VaUey 1062, 1063 

Moreau  B.    (See  Owl  B.) 

Mouth   (see   Ft.  Benton;   Jefferson  City; 

Kansas  City;  St.  Joseph;  Sioux  City) 1040 

Moutb  to  Ft.  Benton 1037 

Mouth  to  Ft.  Pierre 1048 

Month  to  Kansas  City 1037, 1040, 1045 

Mouth  to  Sioux  City 1037, 

1040, 1041, 1042, 1043, 1044, 1048, 1049 

Murray  Bend 1044,1045 

Musics  Ferry  (Halls  Ferry) 1052, 1054 

Musselshell  B 1037 

Myrick 1046,1047 

Napoleon 1046, 1048, 1049, 1052, 1053 

Nearman  Bend 1044 

Nebraska  City 1037, 

1040, 1043, 1044, 1045, 1049, 1060. 1051, 1062, 1064 

Nebraska  City  Beach 1062 

Nebraska  shore 1041 

Nelighs 1050 

New  Frankf ord 1045 

Nigger  Bend 1044, 1046, 1061, 1054 

Niobrara 1037,1055,1058 

Norris  Island 1056 

OhioB 1040 

Omaha 1037,1043, 

1044, 1046, 1048, 1049, 1060, 1061, 1052, 1063, 1054 

Omaha  Beach 1052 

Omaha  to  Piatte  B 1048 

Osage 1060,1061 

Osage  Chute 1061,1053,1054 

Osage  B 1037, 1048, 1049, 1052, 1053, 1054 

Osage  Point 1054 

Owl  Elver  (Moreau  E.) 1037 

Parkvilie 1046,1047,1048 

Pelican  Bend 1045,1040,1064 

Petite  Saline  Cr 1046, 1047 

Pigeon  Cr 1053 

Pierre 1037, 1040, 1044, 1045, 1066, 1066, 1057 

Piatte  E.  (see  Leavenworth;  Omaha)..  1037,1044 

Piatte  E.  to  Leavenworth 1063, 1064 

Piattsburg 1062 

Piattsmouth 1043, 1044, 1047, 1049, 1060, 1064 

Pomeroy 1046, 1047 

Pope 1047 

Portland  Isld 1044,1046 

Pruntylsid 1046 

Qulndaro 1046,1047,1050,1052 

Quindaro  Bend 1051 

Bandolph 1046,1047,1060 

Randolph  Bluff 1052 

Bhinelanders  Lndg.    (See  IsabeU  Stn.) 

Bocheport 1064 

Bocbeport  Beach 1052 

Bockhaven 1046,1058 

Bockhaven 1045,1056,1067 


Boeky  B 1040,1045,1046 

Bulo 1047,1060,1051,1062,1054 

Bui.  Beach 1062 

Bowes  Banch 1066 

St.  AubertsBend 1045,1047 

St.  Auberts  Island 1044 

St.  Charles  (see  St.  Joseph) 1037, 

1043, 1044, 1045,  im,  1048, 1049, 1050, 1052, 1064 

St.  Charles  Bend 1060,1051 

St.  Charles  Island 1060 

St.  Charles  to  Sioux  City ^ 1052 

St.Clate., 1059 

St.  Joseph  (see  St.  Louis;  Sioux  City) 1037, 

1040, 1041, 1042, 1043, 1044, 1046,1046, 
1047, 1048,1049, 1050, 1053, 1054, 1061 

St.  Joseph  Reach 1062 

St.  Joseph  to  mouth    1063 

St.  Joseph  to  St.  Charles 1053 

St.  Louis  (see  Kansas  City;  Learen-worth)    1040, 

1062 

St.  Louis  to  St.  Joseph 1053 

Sandy  Hook 1046,1047 

ShonkinBar 1054,1066,1068 

Sibley 1037,1060,1062 

Slegneurs  Beach 1064,1056,1058 

Sioux  City  (see  Campbell;   Chamberlkm; 
Elk  Pt.;  W.  Benton;  Great  Falls;  Kansas 

City;  Mouth;  W.  Chester) 1037, 1040, 

1041, 1043, 1044, 1045, 1047, 1048,1049,1060, 
1051,1062, 1053, 1054, 1055, 1056, 1057, 1058 

Sioux  City,  above... 1037, 

1 040, 1041, 1042, 1044, 1054, 1066, 1058 

Sioux  City,  above  and  below 1040, 1046 

Sioux  City,  below 1042 

SiouxClty  Reach 1058 

Sioux  City  to  Fort  Benton 1045, 

1047,1048,1054 

Sioux  City  to  Kansas  City 1047 

Sioux  City  to  mouth 1044, 1047, 1063 

Sioux Cityto  St.  Joseph 1053 

Sioux  City  to  Stubb's  Ferry 1041,1042,1068 

Sioux  City  to  Yellowstone 1056 

Sioux  Point 1046 

Snake  Point 1055 

Sonora  Chute 1050 

South  Omaha 1048 

Stake  Shoals 1052 

Straubs  Bend 1052 

Stubbs  Ferry  (see  Great  Falls  Cascades; 

Sioux  City)  below 1057,1066 

Three    Forks  (see    Great    Falls;   Canyon 

Ferry 1037,1040 

Three  Forks  to  Fort  Benton 1053 

Three  Forks  to  Leavenworth 1054 

Tuque  Cr 1049,1050,1052,1053,1054 

Upper  Kaw  Bend 1054 

Upper  river 1041, 

1042,1043, 1044, 1047, 1048, 1049, 1056, 1058 
Vermillion. ........  1043, 1044, 1056, 1066, 1057, 1058 

Vermillion,  at  and  below 1067 

Vermillion,  below 1065 

Washburn 1045 

Washington 1037 

Waverly  Bend 1046, 1046 

Wayne  City 1046 

West  Glasgow 1044,1047 

Weston 1063 

White  Cloud 1047,1052 

Wilhoite  Bend 1044, 1045, 1046, 1047, 1054 

Willlston 1037,1045,1047 

Woolridge 1046,1047 

Taukton 1037 

1040, 1044, 1045, 1048, lOSS, 1056, 1057, 1068 

Yellowstone  National  Park 1037 

Yellowstone  R.(see  Sioux  City;  Ft.  Ben- 
ton)  ., 1037,1042 

Yellowstone  E.,  above 1041, 

1043, 1045, 1046, 1055 
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Part  (c),  GG-3      Missouri  ».— General  Data. 


APPROPKIATIONS.    (See  p.  1041.) 

One  or  two  small  app.  liad  been  made  prior  to 
1878,  {or  general  imp.  App.  on  a  larger  scale  began 
with  the  act  ol  June  18, 1878.    03,  406. 

COMMEKCE. 

Mouth  to  Sioux  City:  1897,  391,000  t*;  1902, 
410,527  t.;  1907,  843,863  t.;  1911,  359,721 1.;  IS,  839. 

Above  Sioux  City:  1887,  14,000  t;  1892, 17,000  t.; 
1897,  17,000  t.;  1902,  31,000  t.;  1907,  45,000  t.;  1911, 
11,000 1;  13,839. 

The  Kansas  City-Missouri  Elver  Navigation  Co. 
had  been  organized,  1912,  with  capital  of  about 
$1,200,000.  The  first  boats  of  the  company  were 
run  1911.  Extensive  terminal  facilities  had  been 
constr.  at  Kansas  City,  with  probably  the  most 
complete  inland  river  transfer  wharf  in  the  U.  S. 
Related  terminals  were  being  estab.  at  other  points. 
The  effect  of  this  revival  of  traffic  not  apparent  at 
1912,  but  as  the  boat  rates  were  one-third  less  than 
EE.  rates,  the  latter  expected  to  decline.    13,  839. 

PHYSICAL  CHARACTERISTICS. 

The  Mo.  E.  formed  by  the  Junction  of  the  Jeffer- 
son, Madison,  and  Gallatin  Es.  in  sw.  Montana, 
flows  se.  to  entranceinto  Miss.  E.  in  e.  part  of  Mo., 
about  18  m.  above  St.  Louis.  From  Three  Forks 
to  mouth  is  2,551  m. 

From  Fort  Benton  to  Great  Falls,  49  m.,  there 
are  dams  and  rapids,  the  aggregate  fall  being  695'. 
Some  portions  above  Great  Falls  are  navigable 
also,  but  not  continuously  because  of  several  power 
dams. 

There  has  been  navigation  on  the  E.  since  1819. 

The  elevations  above  sea  level  are:  Three  Forts, 
3,045';  Ft.  Benton,  2,671';  Sioux  City,  1,085';  Kan- 
sas City,  723';  and  mouth  of  Mo.  E.,  386'. 

The  general  condition  of  the  B.  is  one  of  alternate 
pools  and  bars.  The  l.-w.  d.  over  bars  is  3'  gen- 
erally, and  w.  thereat  from  one-third  to  1  m.;  in 
the  d.  reaches  the  w.  from  800'  to  1,500',  and  the 
l.-w.  d.  in  such  places  is  often  over  12'.  Snagging  . 
operations  since  work  of  imp.  has  lessened  what 
was  once  a  great  hindrance  to  navigation.    12, 839. 

PROJECTS. 

The  U.  S.  began  removal  of  snags  as  early  as  1838, 
with  funds  usually  app.  for  several  Es.  jointly, 
1.  e.,  for  the  Ohio,  Mississippi,  Missouri,  and  some- 
times the  Arkansas,  03,  406. 

Up  to  1884,  the  work  ol  imp.  was  conducted  on 
the  separate-district  plan-.  From  1884  to  1890  the 
work  on  the  entire  E.  was  under  the  Missouri  E. 
Commission.  Alter  1890,  however,  the  portion 
from  Sioux  City,  Iowa,  upward  and  inclusive,  was 
a  separate  district  until  1902. 

At  1902  no  proj.  lor  the  imp.  of  the  E.  as  a  whole 
had  been  adopted.  Whatever  work  was  done  was 
of  a  more  or  less  local  or  detached  character.  03, 
406. 

On  the  upper  portion  of  the  E.  the  work  orifftaally 
consisted,  mamly,  in  iinp.  the  shoaJs  and  rapids  on 
the  so-called  "Eocky  Elver,"  from  Ft.  Benton 
downstream  for  160  m.  In  "more  recent  times" 
the  work  has  been  limited  largely  to  chan.  regula- 
tion and  bank  j)rotection.  Two  ice  Hs.  were 
constr.  Some  minor  work  has  been  done  above 
Ft.  Benton.    03,  406. 

Capt.  Chittenden,  1903,  recom.  that  the  arbitrary 
division  of  the  E.  into  2  districts,  with  the  dividing 


point  at  Sioux  City,  should  be  abolished,  and  that 
the  E.  should  be  treated  as  a  whole;  also,  that  the 
app.  should  be  in  a  lump  sum,  providing  elasticity 
to  cover  emergencies  constantly  arising  from  the 
unstable  character  of  the  E.,  03, 1553. 

The  commission  was  constituted  by  act  July  6, 
1884,  and  abolished  by  act  June  13, 1902;  thereupon 
the  entire  it.  was  consolidated  into  one  district, 
03, 406. 

The  effort  of  the  commission  was  to  accomplish 
a  continuous,  progressive  control  of  the  E.,  con- 
tracting it  where  necessary,  giving  the  Chan,  proper 
direction,  and  securely  holding  it  in  place.  Imp., 
on  this  plan,  was  carried  out  in  the  vlcuilty  of 
Kansas  City,  and  on  the  first  reach  of  the  E.,  ex- 
tending from  near  Jefferson  City  to  the  mouth. 
On  45  m.  of  this  reach  a  continuous  chan.  of  not 
less  than  6'  was  obtained,  and  this  location  was 
originally  one  of  the  worst  parts.  In  addition, 
new  land  was  formed,  and  much  land  protected 
from  damage  by  the  E.  The  greater  part  of  the 
funds  app.  for  expend,  under  the  commission  was 
not  applicable  to  the  comprehensive  plans  of  the 
commission,  the  acts  of  app.  diverting  specific 
amounts  for  specific  localities.    03,  406. 

The  following  work  was  being  done  at  period  of 
transfer: 

1902-03.  Lower  R.:  Mainly  mainten.  and  re- 
pairs. Revet,  repair  at  St.  Joseph;  dikes  re- 
screened  at  Nebraska  City,  protection  of  Chamois 
bankhead,  and  work  was  in  progress  at  Little  Blue 
when  suspended  by  floods.  Snagging.  Property 
accumulated  during  19  years  of  the  Missouri  Com- 
mission transferred.  Eecords  sent  to  Sioux  City; 
some  of  the  boatyard  plant  at  Gasconade  auctioned. 

Upper  E.:  Snag^ng;  repair  work  at  Pierre,  S. 
Dak.,  and  Sioux  City,  Iowa;  revet,  constr.  at  Elk 
Pt.,  S.  Dak.,  and  revet,  extension  above  Combina- 
tion Br.,  Sioux  City;  repair  and  extension  of  dikes 
at  Yankton;  03, 1552. 

A  complete  sur.  of  the  E.  had  been  made,  and  a 
fleet  of  snag  boats  had  been  kept  in  steady  opera- 
tion, directly  benefiting  navigation,  03,  406. 


Orig.  proj.  adopted  1890  au.  obstr. 
removal,  and  temporary  imp.  ol  worst  shoals;  est. , 
$50,000  an.    Work  was  begun  1891. 

Act  of  1902  consolidated  app.  for  snagging  with 
that  for  general  imp.  ol  E.,  03,  407. 

For  condensed  description  ol  works  executed 
under  the  Mo.  E.  Commission,  see  Supplement  to 
An.  Es.,  1902. 

For  condensed  description  ol  works  above  Great 
Falls,  see  99,  385-386,  and  later  An.  Es. — between 
Ft.  Benton  and  Sioux  City,  03, 382-385, 13, 837. 

At  1912,  the  projs.  were  as  follows: 

Mouth  to  Kansas  City:  Act  July  25, 1912,  392  m.; 
act  July  25,  1912,  au.  efforts  to  gain  a  permanent 
6'  chan.,  by  means  of  regulating  works,  contracting 
the  chan.  with  revet,  and  dikes,  together  with  the 
removal  of  snags;  est.,  $20,000,000;  time  of  comple- 
tion, est.  at  10  years;  12,  839. 

Kansas  City  to  Ft.  Benton  (1894  m.):  At  1912 
there  was  no  appro  v.  proj.  for  the  section  from 
Kansas  City  to  Sioux  City.  Act  July  25,  1912, 
app.  $76,000  for  imp.  and  mainten.  for  Kansas 
City  to  Sioux  City,  and  $150,000  lor  imp.  and 
mainten.  Sioux  City  to  Ft.  Benton.  The  work 
thus  au.  is  regulation  and  control  of  the  E.,  incL 
snagging  and  r.  removal,  mamten.,  and  augmenta- 
tion of  urgent  work  near  cities  and  important 
landings.  Est.  for  this  work,  indefinite.  'Time  of 
completion.  Indefinite.    13, 839. 


rSeepp.  14-22  fori 
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MISSOUKI  RrVEK.         See  special  index,  p.  1038. 


Opposite  Sioux  City:  Act  May  9,  1912,  app. 
(50,000  for  protection  of  the  Nebraska  shore,  IS,  839. 

At  Achison,  ICans. :  Act  June  25, 1910,  au.  system 
of  loneitudinal  and  \nng  dikes  on  left  bank.  Mo., 
just  above  Atchison  RE.  br.;  est.,  $180,000,  with 
S4,600  an.  mainten.,  but  local  au.  to  contribute 
190,000  before  U.  S.  begins  work,  13, 839. 

At  St.  Joseph,  Mo.:  Act  June  25, 1910,  au.  revet, 
on  the  left  bauk  near  Lake  Contrary;  est.,  $150,000, 


and  $3,000  an.  mainten.  No  work  to  be  under- 
taken until  St.  Joseph  or  other  agency  shall  fur- 
nish $75,000  for  cooperation.  Action  had  not  been 
taken  on  this  latter  fact  at  1912.    13,  839. 

SUB  VETS. 

Complete  sur.  of  the  E.  made,  and  published  in 
83  maps,  scale  1"  to  m.,  13, 839. 
Cong,  docs.,  etc.,  13, 836, 842. 


Part  (d),  GG-3    Missouri  S. — Appropriations. 

Note. — As  is  the  rule  in  the  case  of  other  waterways,  only  the  money  set  aside  tor  the  Missouri  E.  by 
Congress,  directly  or  indirectly,  is  listed  below.  The  classification  is  that  given  by  H.  D.  421,  57th  Cong., 
2d  sess.,  and  the  annual  report  of  1912, 13, 2218-20;  and  the  items  are  from  the  same  sources. 


Summary  of  tlie  Tables  1-17. 


Table. 


10 
11 
12 
13 
14 
15 
16 
17 


Title. 


General  improvement 

Above  mouth  of  Yellowstone  E.,  N.  Dak.-Mont. , 

Mouth  to  Sioux  City,  Iowa 

Eemoval  of  obstructions 

Sioux  City  to  Ft.  Benton,  Mont 

Mouth  to  Ft.  Benton,  Mont 

Above  Ft.  Benton,  Mont 

Sioux  City,  Iowa,  to  Great  Falls,  Mont 

Three  Forks  to  Canyon  Ferry,  Mont 

Sioux  City,  Iowa,  to  Stubbs  Ferry,  Mont 

Upper  Missouri  E . ,  except  snaggmg 

Mouth  to  Ft.  Benton — mainten. ,  etc 

KiinsasCity,  Mo.,  to  mouth 

North  and  south  of  Le  Beau,  S.  Dak 

At  St.  Joseph,  Mo 

At  Atchison,  Kans 

Dakota  Co.,  Nebr.— banks 


Grand  total.. 


Period. 


1852-1892 
1876-1881 
1878-1910 
1878-1899 
1878-1886 
1879-1888 

1884 
1890-1896 

1892 
1894-1890 
1902-1907 

1909 
1910-1912 
1910-1912 

1910 

1910 

1912 


Total. 


$65,000.28 

•160,000.00 

8,510,078.07 

317,500.00 

352,500.00 

1,100,000.00 

15,000.00 

465,000.00 

2,500.00 

536,000.00 

280,000.00 

555,000.00 

2,400,000.00 

■525,000.00 

76,000.00 

90,000.00 

60,000.00 


15,497,578.35 


Table  1.  General  improvement: 

Aug.  30, 1852 $40, 000. 00 

July  25, 1868 25,000  00 

July28,1892 .28 

Table  3.  Above  moutb  of 
Tellowstone  B.: 

Aug.  14, 1876 $20, 000. 00 

June  18, 1878 30, 000. 00 

Mar.  3, 1879 46,000.00 

June  14, 1880 25,  OOO  00 

Mar.  3, 1881 .  40,000.00 

Table  3.  Missouil  B.,  mouth  to 
Sioux  City,  Iowa: 

June  18, 1878 i  $266, 000. 00 

Mar.  3, 1879 174, 000. 00 

June  14, 1880 232, 000. 00 

Mar.  3, 1881 233,000.00 

Aug.  2, 1882 850,000.00 

Julys,  1884 500,000.00 

Aug.  6, 1886 375,000.00 


Table  3.  Missouri  B.,  mouth  to 
Sioux  City,  lowa^-Con. 

Mar.  2,  IfflO  (claims)  $62,060  00 

Sept.  19, 1890 800,  OOO  00 

$65, 000. 28             July  13, 1892 600,  OOO  00 

Mar.  3,  1893 =750,000.00 

Aug.  18,  1894 2  760, 000. 00 

Mar.  2, 1895 '  750, 000. 00 

June  3, 1896 1 300, 000. 00 

June  4, 1897 300, 000. 00 

July  1,1898 »  300, 000. 00 

Jan.  6, 1899 100,000.00 

160, 000. 00            Mar.  3, 1899 200, 000. 00 

Junes,  1900 250,000.00 

June  13, 1902 175,000.00 

Feb.  18, 1904 19.35 

Apr.  28, 1904. 50, 000. 00 

Mar.  3, 1905 150, 000. 00 

Mar.  2, 1907 300, 000.  OO 

Mar.  3, 1905 8  10,000.00 

Mar.  2, 1907 8  998  72 

Mar.  3, 1909 '20, 000. 00 


■  Includes  money  lor  special  places  in  these  limits. 
2  $50,000  of  this  for  snagging  "above' '  Sioux  City. 
»  $40,000  of  this  for  work  "at"  Sioux  City. 
*  As  amended  by  act  Jan.  5, 1899. 

30462°— H.  Doc.  740,  63-2 66 


8  $20,000  for  Kaw  E.  mouth. 

8  Emergencies  allotted  Apr.  22, 1908. 

'  Emergencies  allotted  Dec.  13, 1909. 
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Table  3.  Missouri  B.,  Mouth  to 
Sioux  City,  Iowa— Con. 

Mar.  3, 1909 i$4,0O0.0O 

June  25, 1910 =  1,500. 00 

June  25, 1910 '7, 500. 00 


<  $8,510,078.07 


Table  4.    Bemoval  ot  obstruc- 
tions:' 

June  18, 1878 S70, 000. 00 

Julys,  1884 60,000.00 

Aug.S,1886 22,500.00 

Feb.  22, 1890 75, 000. 00 

Junes,  1896 6  60,000.00 

Mar.  3, 1899 =50, 000. 00 

Table  5.  Sioux  City  to  Ft.  Ben- 
ton:« 

June  18, 1878 S12, 500. 00 

Mar.  3, 1879 15,000.00 

June  14, 1880 18, 000. 00 

Mar.  3, 1881 22,000.00 

Aug.  2, 1882 100, 000. 00 

July  5, 1884 »  125, 000. 00 

Aug.  5, 1886 60,000.00 


Table  6.  Mouth  to  Ft.  Benton: 

Mar.  3, 1879  (sur.)..  $30,000.00 
Mar.  3, 1881  (sur. ). .  30, 000. 00 
Aug.  2,  1882  (SUT. ) .  40, 000. 00 
Aug.  11, 1888 "1,000,000.00 


Table  7.  Above  Ft.  Benton: 

Jaly5, 1884(sur.)..       $15,000.00 


'317,600.00 


"352,500.00 


1,100,000.00 


Table  8.  Sioux  City  to  Great  Falls: 

Sept.  19,  1890 $300, 000. 00 

July  13, 1892 160, 000. 00 

June  3, 1896 15, 000. 00 

Table  9.  Three  Forks  to  Canyon 
Ferry: 

July  13, 1892  (ex.  for 
water  power) $2,500.00 


15,000.00 


465,000.00 


2, 500. 00 


Table  10.  Sioux  City  to  Stubbs 
Ferry: " 

Aug.  18, 1894 $110, 000. 00 

June  3, 1896 220, 000. 00 

Mar.  3, 1899 "205, 000. 00 

Table  11.  Upper  Missouri  (except 
snagging): 

June  13, 1902 $100, 000. 00 

Mar.  3, 1906 75,000.00 

Mar.  3, 1907 100,000.00 

Mar.  4, 1907 "5,000.00 

Table  13.  Missouri  K.,  mouth  to 
Ft.  Benton,  Mont Pres- 
ervation, maintenance,  act 
of  Mar.  3, 1909: 

Plant  and  boat 
yards $155,000.00 

Dikes  and  revet- 
ment        400,000.00 

Table  13,  Missouri  B.,  Kansas 
City  to  mouth: 

June  25, 1910 $1, 000, 000. 00 

July  25, 1912 800, 000. 00 

Aug.  24,  1912 600, 000. 00 

Table  14.  Missouri  R.,  north  and 
south  ot  Lebeau: 

June  25, 1910 $300, 000. 00 

July  25, 1912 225, 000. 00 


Table  15.  At  St.  Joseph: 

1910,  $75,000,  10,1832... 

Table  16.  At  Atchison: 

1910,  $90,000,  10,1833... 


$535,000.00 


2,400,000.00 


90,000.00 


Table  17.  Protecting  bank.s,  Da- 
kota Co.,  Nebr.: 

1912  (special  act) . .       $50, 000. 00 


Grand  total 15,497,578.35 


1  Emergencies  allotted  Apr.  13, 1912. 

2  Emergencies  allotted  Apr.  29, 1912. 

8  Emergencies  allotted  May  6, 1912. 

*  The  total  appropriations  and  receipts  from  otter  sources  for  the  Missouri  R.  from  mouth  to  Sioux 
City,  Iowa  (taken  from  18, 2220),  are: 

Act  of  Aug.  2, 1882,  applied  to  works  above  Sioux  City,  Iowa $4,000.00 

Survey  of  Missouri  E,  from  mouth  to  Ft.  Benton,  act  of  Aug.  2, 1882 8, 844. 39 

Act  of  Aug.  5, 1886,  to  removing  obstructions  from  Missouri  R 1,982.80 

$14,827.19 

Funds  contributed  by  railroad  companies 60,000.00 

Funds  contributed  by  citizens  of  St.  Joseph. 60,000. 00 

■     Funds  contributed  by  citizens  of  Hartsburg,  Mo 10,000.00 

Funds  contributed  by  Sioux  City  Stock  Yards  Co 2, 000. 00 

Fimds  contributed  by  citizens  of  Craig,  Mo. 4,491. 73 

Funds  contributed  by  citizens  of  Sioux  City,  Iowa 15, 342. 00 

Funds  contributed  by  Union  Termtual  Ry .  Co 3,000. 00 

Funds  contributed  by  Chicago  &  Alton  Ry.  Co 4, 600. 00 

Refunded  on  account  of  overpa^ents,  etc 3, 578. 16 

Received  from  transfer  of  materials 5,021. 69 

Received  from  transfer  of  surplus  property 7, 556. 15 

Received  from  sale  of  condemned  and  surplus  property 12, 964. 32 

Received  from  sale  of  maps 95. 52 

Received  from  deposit  by  Isthmian  Canal  Commission 423. 15 

Received  for  services  of  snag  boats 394. 49 

Received  for  delay  to  snag  boat 100. 63 

6  See  also ' '  Sioux  City  to  Stubbs  Ferry. ' ' 
'  Snagging  upper  E. 

'  Total  for  "snagging"  given  as  $.393,073.53,  03, 1555;  18, 2219;  but  this  total  includes  items  app.  under 
other  general  titles.    Does  not  include  2  allotments  of  $50,000  each  for  removing  snags,  etc.,  above  Sioux 
City,  from  money  for  "below"  Sioux  City,  1893  and  1894. 
'Includes  sums  for  special  parts. 

9  Includes  $15,000  for  snag  boat  to  work  between  Sioux  City  and  on  Yellowstone  R. 

"  In  addition,  $40,000  allotted  for  bank  protection  vicinity  of  Sioux  City  from  money  for  imp.  "below" 
Sioux  City,  act  Mar.  2, 1895. 
"  Of  this  sum,  $775,000  allotted  for  specific  locaUties. 
>2  Includes  sums  for  special  places  in  these  limits. 
18  As  amended  by  act  June  6, 1900. 
«  Defloienoy  act,  destruction  of  ice  gorge,  Mo.  R.,  S.  Dak. 


rSeepp.  14-22  fori 
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The  annual  report  of  the  Chief  of  Engineers,  13, 
2220  gives  the  total  tor  Missouri  R.  as  115,451,432.07. 
This  total  is  arrived  at  after  adding  contributions 
or  quotas  from  private  sources,  receipts  from  sales, 
reimbursements,  etc.,  and  then  deducting  refunds, 
etc.    It  does  not  iuclude,  however,  all  the  sums 

grovided  lor  the  K.  according  to  H.  D.  421,  67th 
ong.,  2d  sess.,  these  sums  bemg  considered  in  the 


1912  reports,  to  the  extent  of  $10,841,000.  The 
complete  total  in  K.  D.  421,  57th  Cong.,  2d  sess., 
is  $11,078,560.28.  The  difference,  $237,560.28,  added 
to  $15,461,432.07,  equals  $15,688,992.35,  which, 
after  considering  the  receipts  and  deductions 
shown  at  13, 2220,  makes  a  reasonable  correspond- 
ence with  the  toi;al  given  in  this  work,  as  above, 
$15,497,578.35. 


As  an  example  of  what  is  meant  by  "contributions,  quotas,"  etc.,  in  the  fore- 
going paragraph,  see  the  various  footnotes  to  the  tables  of  appropriations,  and  par- 
ticularly the  footnotes  to  table  No.  3. 


Part  (e),  GG-3    Missouri  River.     (Except  removing  snags.) 


APPROPRIATIONS.    (See  p.  1041.) 

ENGINEERS. 
Cbief  ot  Engtaeers.    Bs. — 

Upper  Missouri,  68,  59;  7S,  68;  77,  82;  78, 
"95;  79,127. 

St.  Joseph,  76, 80;  77,  79;  78,  90;  79, 123. 

Nebraska  City,  77,79;  78,90;  79,124. 

Ft.  Leavenworth,  78, 90;  79, 122. 

Atchison,  78, 90;  79, 123. 

Omaha  and  Council  Bluffs,  78,  91;  79, 124. 

Sioux  City,  78, 91;  79, 124. 

Sur.,  mouth  to  Sioux  City,  78, 92;  79, 126. 

Cedar  City,  79, 121. 

Glasgow,  79, 121. 

Kansas  City,  79, 122. 

Vermillion,  79, 125. 

St.  Charles,  79, 127. 

In  cbarge: 

Col.  J.  N.  Macomb,  1868— 
Upper  Missouri,  68, 622. 

Maj.  C.  R.  Suter,  1875-79.    Bs.— 

Ex.  above  mouth  of  Yellowstone,  76, 517. 

Near  St.  Joseph,  76,  627;  77,  498;  78,  652; 
79, 1066. 

Near  Nebraska  City,  77,  499;  78,  653;  79, 
1066. 

Near  Atchison,  78, 652,  668;  79, 1063. 

Near  Ft.  Leavenworth,  78, 652;  79, 1063. 

Near  Omaha  and  Council  Bluffs,  78, 657, 665; 
79, 1076. 

Near  Sioux  City,  78, 657,  674;  79, 1078. 

Near  Cedar  City,  79, 1053, 1064. 

Near  Glasgow,  79, 1055, 1066. 

Near  Kansas  City,  79, 1059. 

Near  St.  Charles,  79, 1083. 

Near  Vermilion,  79, 1079. 

Sur.,  mouth  to  Sioux  City,   78,  668;  79, 
1082. 

Sur.  at  Omaha,  Atchison,  and  Plattsmouth, 
78,  663,  671,  673. 
Lt.  E.  Maguire,  1877-79.    Rs.,  above  mouth  of 
Yellowstone,  77,  619;  78, 689;  79, 1095. 

Assistants: 

Capt.  C.  W.  Howell.    R.,  68, 622. 

T.  P.  Roberts.    R.,  76, 517. 

M.  Boehmer.  R.,  76,  630,  632;  78,  664,  666,  668, 
676. 

A.  H.  Blaisdell.    R.,  78, 671,  673. 

H.  E.  Stevenson.    R.,  78, 699. 

L.  E.  Cooley.    R.,  79, 1067. 

S.  H.  Yonge.    R.,  79, 1080. 

Capt.  T.  H.  Handbury.  R.,  79, 1054, 1056, 1060, 
1084. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Capt.  Howell,  1868,  lighlHiraft  boat,  upper 

Missouri,  $29,000,  68, 621,  633. 
By  Maj.  Suter,  1875,  lighlxlraft  snag  boat,  upper 

Missouri,  $60,000,  76, 519. 
By  Maj.  Suter,  1875,  imp.  near  St.  Joseph,  $150,- 

000,  76,  630;  77,  499.    To  complete,  $84,000,  79, 

1066. 


By  Maj.  Suter,  1877,  near  Nebraska  City,  $160,000, 
77, 499;  78, 663.    To  complete,  $56,000,  79, 1067. 

By  Mai.  Suter,  1877,  near  Atchison,  $66,000,  78, 
669.  Modified  in  1878  to  $120,000,  79,  1063.  To 
complete,  $80,000,  79, 1064. 

By  Maj.  Suter,  1878,  near  Ft.  Leavenworth, 
$70,000,  79, 1063.    To  complete,  $36,000,  79, 1063. 

By  Maj.  Suter,  1878,  near  Omaha,  $210,000,  79, 
1076.    To  complete,  $80,000,  79, 1077. 

By  Maj.  Suter,  1878,  near  Sioux  City,  $46,300,  79, 
1078.    To  complete,  $23,800,  79, 1079. 

By  Capt.  Sandbvu-y,  1879,  near  Glasgow,  $133,- 
000,  79, 1058.    To  complete,  $118,000,  79, 1065. 

By  Capt.  Handbury,  1879,  near  Kansas  City, 
$92,810,  79, 1062. '  To  complete,  $62,810,  79, 1069. 

By  Maj.  Suter,  1879,  near  Vermilion,  $75,000,  79, 
,  1079.    To  complete,  $70,000,  79, 1079. 

By  Capt.  Handbury,  1879,  near  St.  Charles, 
$80,000,  79, 1085.    To  complete,  $80,000,  79, 1083. 

OPERATIONS. 

1877-78.  Strengthening  dikes  near  St.  Joseph; 
constr.  floating  dike  at  Nebraska  City,  78,  90,  652, 
653,  656.  Removal  of  r.  and  constr.  wing  dams  on 
upper  Missouri,  78,  95,  695,  700. 

1878-79.  Imp.  of  R.  with  shore  protection 
(brush  mats);  and  R.  rectification,  with  floating 
dikes  (Brownlow  weeds)  at  Glasgow,  Kansas  City, 
Ft.  Leavenworth,  Atchison,  St.  Joseph,  Nebraska 
City,  Omaha  and  Council  Bluffs,  Sioux  City,  and 
VermiUion,  79,  1055,  1069,  1063,  1064,  1066,  1066, 
1067,  1076,  1078,  1079.  Removal  of  r.  and  constr. 
of  wing  dams  in  upper  Missouri,  79, 1096. 

PHTSICAL  CHARACTERISTICS. 

Of  upper  Missouri,  68, 623;  76,  517. 
Erosion  of  banks,  76,  628,  632;  78,  655,  666,  669, 
671,  673,  675;  79,  1064, 1057. 
Slope,  upper  Missouri,  75,  618;  78,  699. 
Slope,  lower  Missouri,  76,  632;  78,  666, 670. 
Discharge,  upper  Missouri,  78, 699. 
Discharge,  lower  Missouri,  76,  632;  78,  667,  670. 
Cut-offs  at  Omaha,  78, 665,  666. 
Cut-offs  at  Atchison,  78,  670. 

PLANS.    (See  Estimates  and  Projects.) 

By  M.  Boehmer,  1876,  protection  of  shore  near 
■  St.  Joseph  with  spur  dikes,  76,  631,  633.    Plan 

considered  uncertain,  76, 629. 
By  M.  Boehmer,  1877,  shore  protection  with 

riprap,  78, 668. 

PROJECTS.    (See  estimates  and  Plans.) 

By  Capt.  Howell,  1868,  Missouri  above  mouth 
of  Yellowstone,  removing  obstr.  and  constr.  wing 
dams,  68, 621,  624. 

By  Maj.  Suter,  1875,  repetition  of  foregoing,  76, 
618. 

By  Lt.  Maguire,  repetition  ot  foregoing,  77,  520; 
78,  694;  79, 1096. 

By  Maj.  Suter,  1876,  protection  ot  shore  on  Kansas 
side  above  St.  Joseph  with  brush  mats,  76, 629, 630; 
77,499. 

Protection  ot  banks  near  Nebraska  City  with 
brush  and  st.  dikes,  77,  499;  small  app.  required  a 
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modification  of  plan  to  obtain  immediate  protec- 
tion; use  of  floafmg  dikes  (Brownlow  weeds)  sug- 
gested, 77,  500;  78,  663;  success  of,  78,  654;  cost 
of,  79, 1067. 

Protection  of  banks  at  Omaha  with  brush  and 
St.  revet.,  78,664,666. 

Rectification  of  chan.  and  protection  of  banks  at 
Atchison  with  floating  dikes  and  brush  protection, 
78  664  669. 

Shore'  protection  at  Sioux  City  with  brush  revet., 
78,  675. 

Rectification  of  chan.  with  floating  dikes  (Brown- 
low  weeds),  and  shore  protection  with  brush  mats 
at  Sioux  City,  79, 1079;  Cedar  City,  79, 1064, 1066; 
Glasgow,  79,  1056,  1058;  Kansas  City,  79,  1059, 
1062;  Ft.  Leavenworth,  79,  1063;  Atchison,  79, 
1064;  Omaha  and  Council  Bluffs,  79,  1077;  Ver- 
million, 79, 1079. 


SURVEYS. 

Exploration  of  upper  Missouri,  68,  59,  621;  75, 
517. 

St.  Joseph,  76, 80, 630. 

Omaha  and  Council  Bluffs,  Plattsmouth,  Brown- 
ville,  and  Atchison,  78,  93,  652,  663,  666,  671. 

Mouth  to  Sioux  City,  78, 658;  79, 1082. 

Glasgow,  79, 1056. 

Kansas  City,  79, 1059. 

St.  Charles,  79, 1083. 

Maps: 

Near  St.  Joseph,  76, 632;  79, 1065. 

Near  Nebraska  City,  78, 654;  79, 1066, 1071, 1074. 

Near  Omaha,  78, 664;  79, 1076. 

Near  mouth  of  Platte  R.,  78, 672. 

Near  Brownville,  78, 672. 

VermiUion,  79,  1080. 


Part  (f),  GG-3  Missouri  River.    (General  improvement.) 


APPKOPKIATIONS.    (See  p.  1041.) 

COMMERCE. 

Small,  bet.  St.  Louis  and  Kansas  City,  04,  2301. 

Letter  of  Commercial  Club  of  Kansas  City,  04, 
2310. 

Indications  of  renewed  C.  activity,  07, 1697. 

Increase  in  C,  OS,  1671. 

Tables  of  freight  carried  from  mouth  to  Sioux 
City,  1897  to  1911,  iucl. ;  and  above  Sioux  City,  1897 
to  1911,  inol.,  13, 845. 

Local,  at  Atchison,  small,  11, 699;  13, 848. 

Local,  at  St.  Joseph,  small,  11, 699;  13, 847. 

In  1910, 762,720 1.,  Kansas  City  to  mouth,  11, 695. 

CONTRACTS. 

1909.  R.  O.  Shobe,  revet,  $8.90  1.  f.;  A.  W. 
Famey,  pile  dikes,  3-row  dikes,  $11.75  and  $13.25  f., 
and  2-row  dikos,  16.77  f.;  Swift  &  Rust,  3-row  pile 
dike,  $15  f.;  Swift  &  Rust,  pile  dike,  $15  f.,  10, 
1829.  R.  O.  Shobe,  pile  dikes  ($12.20,  $12.40,  and 
$12.75  f.)  and  revet.  ($7.90  1.  f.);  R.  O.  Shobe,  pile 
dikes  ($12.75  f.)  and  revet.  ($8.25  f.),  10, 1830. 

1910.  DeWitt  &  Shobe,  pile  dike  ($6.50  f.)  and 
revet.  (18.90 1.  f.);  H.  W.  Kolkmeyer  &  Co.,  levee, 
13.76$  c.  y.;  slope  paving,  42i|!  s.  y.,  10, 1829.  Du- 
buque Boat  &  Boiler  Works,  3  steel  towboats, 
$104,206,  11,  1999,  2000,  2004. 

1911.  Missouri  Valley  Bridge  &  Iron  Co.,  8 
barges,  $41,672,  11,  2000,  2005.  Rust,  Swift  &  Co., 
standard  revet.  13,000'  1.,  $8.29  1.  f.,  11,  2005. 
DeWitt  &  Shobe,  standard  revet.  11,000'  in  St. 
Charles  Bend,  $7,741.  f.,  11, 2006. 

1913.  J.  W.  MoMurry  Contracting  Co.,  stand- 
ard revet.,  $10.85 1.  f.;  Rust,  Swift  &  Co.,  standard 
revet.,  $8,09 1.  f.;  DeWitt  &  Shobe,  standard  revet., 
$8.37 1.  f.;  McGuire  &  Stanton  Contracting  Co.,  and 
Edward  Jones,  standard  revet,  $9.32 1.  f.,  13, 2205. 

ENGINEERS. 

CUet  of  Engineers.  R.,  03,  405;  04,  431,  436, 
2328;  05,  442;  06,  483;  07,  511;  08,  543,  650,  561; 
09,673,682;  10,644,666,657;  11,688;  13,831. 

Boards: 

Appointed,  S.  O.  No.  39,  Oct.  31,  1903,  to  con- 
sider H.  lines  for  Kansas  City.,  Mo.,  and  to  report 
on  flood  conditions  and  obstr.  in  Kaw  R.  R.  on 
flood  conditions,  S.  Doc.  160,  58th  Cong.,  2d  sess., 
04, 2300. 

BERH.  reported,  1904,  that  imp.  by  dr.  imprac- 
ticable, and  that  imp.  at  West  Glasgow,  Wilnoite 
Bend,  Lexington  or  St.  Joseph  not  advisable: 
recom.  app.  of  $60,000  per  year  for  2  years  and 
$35,000  per  year  thereafter,  for  snagging,  and  $10,000 
for  certain  imp.  at  Hermann,  Mo.,  04, 2332. 

In  chfliVGrGi 

Capt  H.  M.  Chittenden,  1903-05.    R.,  03,  1561; 
(Mai.)  04, 2300,  2328;  06,  1689. 
Col.  James  B.  Quiim,  1906.    R.,  06, 1481. 


Capt.  Edward  H.  Schulz,  1907-.  R.,  07,  1595; 
08,  1663;  (Maj.)  09,  1666;  10,  1813;  11,  1987;  13, 
2193. 

S.  Waters  Fox.  R,  Sioux  City  to  mouth,  03, 
1560. 

Bathurst  Sinith.  R.,  above  Sioux  City,  03, 
1566. 

W.  R.  DeWitt.  R.,  Sioux  City  to  mouth,  04, 
2311;  06, 1696.    Above  Sioux  City,  05, 1702. 

E.  D.  Vincent  R.,  above  Sioux  City,  04,  2316; 
06, 1701. 

LEGAL  PROCEEDINGS. 

Purchase  of  land  for  boat  yard  at  Gasconade,  10, 
1816. 

OBSTRUCTIONS. 

Complaints  against  slow  opening  of  Jefferson 
City,  Mo.,  drawbr.  Notice  served  on  owners  to 
imp.  operation  of  br.,  08,  1667.  PubUo  hearing 
regaidlng  br.  at  Atchison,  Kans.;  notice  served  on 
owners  to  alter  br.  by  constr.  addl.  draw  or  to  dr. 
Chan.,  08, 1669. 

OPERATIONS. 

1903-03.  Repairs  and  additions,  03,  1560. 
4,137'  revet,  repaired  and  3,396'  built  at  and  near 
St.  Joseph,  03,  1662,  1562.  205'  revet  built  700' 
rebuilt  and  other  repairs  made  at  Pierre  and  Ft. 
Pierre;  1,800'  revet  built  at  Elk  Pt;  1,982'  revet 
built,  and  extensive  repairs  made  at  Sioux  City, 

03,  1566.  Work  and  "property  of  Missouri  River 
Commission  trans,  to  XT,  S.  Engineer  office,  03, 1652. 
465  snags  and  88  other  obstr.  removed,  and  356 
trees  feUed,  03, 1563, 1567. 

1903-04.    Work  on  yard  and  floating  plant 

04,  2311.  Repairs  and  imp.  to  dikes  and  revet, 
near  mouth  of  Little  Blue,  at  Lexington,  Mo. 
Wilhoite  Bend,  in  the  several  bends  of  the  First 
Reach,  and  near  Jefferson  City,  Mo.,  04,  2312. 
775'  revet,  built  at  Ft.  Benton;  500'  dike  built  at 
Pierre,  and  Dike  No.  7  at  Yankton  extended  1,020', 
04,  2316.  Repairs  to  revet,  at  Elk  Pt.,  Sioux 
City,  Iowa,  and  Sioux  City,  Nebr.,  04,  2317.  215 
snags,  183  trees,  and  4  other  obstr.  removed  from 
lower  R . ,  04, 2314.  454  snags  and  160  trees  removed 
from  upper  R.,  04, 2317. 

1904-06.  Repairs  to  plant,  etc.,  06, 1697, 1700, 
1702.  Repairs  and  imp.  to  dikes  and  revet,  at 
Omaha,  Nebraska  City,  Nearman  Bend,  mouth  of 
Little  Blue,  Lexington,  Miami,  Cambridge  Bend, 
Nigger  Bend,  Murray  Bend,  and  Jefferson  City, 
06,  1698.  Revet  at  Kansas  City  extended  523', 
06, 1698.  Two  dikes  built  at  Wilhoite  Bend,  05, 
1698.  Fascine  dike  built  at  Cedar  Isld.  Chute;  6 
pile  dikes  built  and  repairs  made  at  Chamois;  2 
pile  dikes  built  and  repairs  made  at  St.  Aubert 
Isld.;  4  pile  dikes  built  and  repairs  made  at  Port- 
land Isld.;  fascine  dike  built  and  bank  protected 
at  Heckman  Isld.,  and  brush  and  st.  dike  built 
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and  repairs  made  at  Pelican  Bend,  05,  1699.  Ee- 
pairs  made  to  works  at  Sioux  City,  Elk  Pt.,  Yank- 
ton, Pierre,  and  Bismarck,  05, 1701.  1,059  saags 
and  other  obstr.  removed,  and  2,767  trees  felled 

05,  1700, 1702, 1703. 

1905-06.  Kepairs  and  additions  to  plant,  06, 
1483, 1488.  Plant  damaged  by  flood,  06, 1488.  90 
pile  dikes  constr.  and  repairs  made  below  Little 
Blue;  2  pile  dikes,  aggregating  100',  constr.,  and 
repairs  made  at  Lexington,  06,  1483.  Two  80' 
dikes  built,  and  repairs  made  at  WiUioite  Bend; 
3  dikes  averaging  100'  each  built,  and  I  rebuilt  at 
Portland  Isld.;  14  spur  dikes,  70'  to  90'  each,  built, 
and  repairs  made  at  Murray  Bend,  06,  1484. 
Longitudinal  dike  4,338'  1.,  and  7  spur  dikes  aggre- 
gatmg  1,562'  built  at  St.  Joseph,  06,  1484.  502' 
dike  built  at  Hermarm,  06, 1487.  1,350'  revet,  and 
920'  longitudinal  dike  built  at  Sioux  City,  Iowa, 

06,  1488.  1,500'  longitudinal  dike  and  740'  cross 
dikes  built  at  Bismarck,  06,  1489.  371  snags  and 
other  obstr.  removed,  and  345  trees  felled,  06, 1484, 
1489. 

1906-07.  Repairs  to  plant,  07,  1596.  Five 
short  spur  dikes  built  by  local  interests  with  U.  S. 
plant  at  Wilhoite  Bend;  expedition  for  the  destruc- 
tion of  ice  gorge,  07, 1597. 

1907-08.  Repairs  to  plant,  08,  1666,  1667. 
700'  pile  dike  built  .below  Miami,  08,  1666.  2,050' 
longitudinal  dike  and  2,036'  cross  dikes  built  at 
Elwood,  08,  1668.  1,853  snags  and  other  obstr. 
removed,  and  2,113  trees  felled,  08, 1665, 1667, 1669. 
2,000'  revet,  built  at  Bismarck,  08, 1670. 

1908-09.  Repairs,  etc.,  to  plant,  09,  1657, 
1660, 1664.  1,145' longitudinal  pile  dike  and  3  short 
buttress  dikes  built  in  Little  Blue  Reach,  09, 1657. 
3,100'  earth  levee  built  (in  conjunction  with  Farmers 
Assn.)  at  Wilhoite  Bend;  1,000'  revet,  and  120'  dike 
built  at  St.  Aubert  Bend,  09,  1658.  1,187'  dike 
and  666'  of  cross  dike  built  at  Belmont  Bend,  above 
and  below  St.  Joseph;  two  300'  pile  dikes,  and  1 
wood  and  concrete  pile  dike  built,  and  extensive 
repairs  made  to  old  dike  (one-lialf  cost  paid  by 
RRs.),  1,050'  longitudinal  dike  and  1,252'  cross 
dikes  built  at  Elwood,  09, 1661.  Repairs  made  at 
Sionx  City  ,09,  1662.  Bank  at  Expansion  pro- 
tected, 09,  1663.  Dangerous  bowlders,  etc.,  re- 
moved bet.  Ft.  Benton  and  Ft.  Buford,  09,  1664. 
3,075'  revet,  and  100'  pile  dike  built  at  Williston, 
09,  1665.  2,421  snags  and  other  obstr.  removed 
and  1,736  trees  felled,  09, 1656, 1657, 1660, 1663. 

1909-10.  Repairs  and  additions  to  plant,  10, 
1814,  1815,  1822,  1827.  2,122  1.  f.  dikes  and  1,792 
I.  i.  revet,  built,  and  repairs  made  at  21  places 
along  first  reach,  10,  181.6.  500  1.  f.  dikes  built  at 
Fishing  River  Bend;  200  1.  t.  dike  built  near  head 
of  Blue  Mills  Isld.;  1,430  1.  f.  dikes  built  and  2,260 
1.  f.  bank  protected  opposite  Lexington,  10,  1818. 
250 1. 1.  dike  built  at  head  of  Prunty  Isld.;  650 1.  f. 
dikes  built  and  3,550 1.  f.  bank  protected  at  Waverly 
Bend;  460  1.  f.  dikes  built  and  2,350  1.  f.  bank  pro- 
tected at  Baltimore  Bend;  work  begun  on  200' 
dike  at  Wilhoite  Bend;  500  1.  f.  dike  built  at  New 
Frankfort;  3,365  1.  f.  revet,  built  at  Nigger  Bend, 
10, 1819.  1,640 1. 1.  dikes  built  and  9,950 1.  f.  bank 
protected  at  Hartsburg  (810,000  paid  by  citizens  of 
Hartsburg);  250  1.  f.  dike  built  below  St.  Charles; 
600 1.  f.  dike  built  at  Howard  Bend;  1,060 1.  f .  revet, 
work  at  Pelican  Bend  completed;  36,602  c.  v.  earth 
placed  in  levee  at  Wilhoite  Bend;  60  1.  £  revet, 
work  above  Glasgow  completed,  10, 1820.  193 1.  f. 
bank  paved,  1,145 1.  f.  revet,  and  647 1.  f.  dikes  re- 
built at  Belmont  Bend;  347  1.  f.  revet,  built  and 
6,554  1.  f.  concrete  piles  cast  lor  dike  at  Benton 
Bend,  10,  1822.  350  1.  1.  dikes  built  near  Craig; 
l,u40  1.  f.  revet,  rebuilt  at  Council  Bluffs,  and  200 
1.  f.  dike  built  at  Sioux  City,  and  400  1.  f.  at  De- 
catur, 10, 1823.  760  1.  f.  revet,  built  at  Sioux  City 
gnaterial  furnished  by  Chicago,  Milwaukee  &  St. 
aul  Ry.  Co.);  600  I.  f.  dike  built  at  Pierre,  10, 
1825.  500  I  i.  dikes  built  at  Pt.  Pierre;  2,500  1.  f. 
revet,  built  at  Williston  (material  furnished  by 
city  of  Williston  and  Great  Northern  Ey.  Co.), 


10, 1826.  600  1.  f.  bank  paved  at  Ft.  Benton,  10, 
1827.  2,137  snags  and  other  obstr.  removed,  and 
3,149  trees  felled,  10, 1814, 1816, 1822, 1826. 

1910-11.  Mouth  to  Kansas  City:  1,127  snags 
and  other  obstr.,  1,862  c.  y.  r.,  and  2  wrecks  re- 
moved, 11, 1988.  Repairs  made  to  plant  and  tools 
at  Gasconade  boat  yard;  Quarterboat  made;  air- 
compressor  plant  purchased;  plant  assembled  for 
filling  yard;  snag  boat  repaired,  and  dikes  and 
revet,  completed  by  hired  labor,  11,  1989,  1990. 
Unfinished  contract  work  at  Wilhoite  and  Pelican 
Bends  completed,  11, 1991.  Constr.  of  3  steel  tow- 
boats  in  progress;  dikes  and  revet,  at  Heckmann 
Isld.  and  Howard  Bend  completed  by  hired  labor, 
11,  2000.  Kevet.  by  contract  at  Howard  Bend 
30%  completed,  11,  696,  2000.  Work  on  revet,  at 
St.  Charles  Bend  7%  completed,  11, 696,  2000, 2001. 
Cottonwood  pile  dike  at  Nigger  Bend  completed, 
11, 696,  200L 

Kansas  City  to  Sioux  City:  Additions  and  minor 
repairs  made  to  fleet;  1,527  snags  and  other  obstr. 
removed,  11,  1991;  wooden  braces  of  concrete  pile 
dike  at  Elwood  Bend  removed;  concrete  dike  at 
Bonton  Bend  near  St.  Joseph  completed;  3  stand- 
ard 3-row  pile  dikes  constr. ,  and  3  old  dikes  repaired 
at  Nebraska  City,  11,  1992.  Standard  3-row  pile 
dike  constr.  at  Sioux  City,  11,  1993.  Steel-hull 
towho&t  Lieut.  Xewzs  launched  and  half  completed, 
11,  2007.  Material  assembled  to  replace  1,000' 
revet,  below  Grand  Isld.  Br.  at  St.  Joseph,  Mo.; 
725  1.  f.  revet,  and  4  dikes,  330  1.  f.  in  all,  constr. 
immediately  below  concrete  dike  in  Bonton  Bend 
at  St.  Joseph;  3  dikes  repaired  and  4  addl.  dikes 
aggregating  790  1.  f.  built  at  Craig,  Mo.  (local  in- 
terests paid  for  part  of  work);  2  dikes  maintained, 
and  2  addl.  dikes  built  at  Decatur,  Nebr.,  11,  698, 
2007. 

Sioux  City  to  Ft.  Benton:  Boat  and  supply  yard 
maintamed,  11, 1993.  Pile  driver  and  4  barges  re- 
calked,  tools  overhauled  and  unserviceable  prop- 
erty condemned  and  sold  at  Sioux  Ice  H.;  2  barges 
recalked,  pile  driver  barge  rebuilt,  machinery 
repaired,  and  3  old  barges  sold  at  Rock  Haven,  11, 

1994.  Material  assembled  at  Sioux  City  for  revet- 
ting 7,000  1.  f.  bank  at  Sioux  Pt.  in  cooperation 
with  local  interests,  11, 698,  2007.  Repairs  to  dike 
system  made  at  Elk  Pt.,S.  Dak.;  lower  5  of  system 
of  7  dikes  above  br.  at  Bismarck,  N.  Dai.,  repaired; 
revet,  below  br.  maintained  and  extended  2,000' 
downstream;  total  of  system,  6,400',  11,  698,  2008. 
Local  interests  failed  to  furnish  funds,  and  it  was 
not  practicable  to  do  the  work  at  Washburn,  N. 
Dak.,  11,  2008.  Revet,  system  at  Williston,  N. 
Dak.,  maintained  and  extended  downstream  1,000'; 
total  of  system,  6,675',  11, 698, 2008.  700  Lf.  paving 
and  200 1.  f.  mattress  30'  w.  constr.  at  Judith.  Mont. 
11, 698,  2009. 

Snagging:  Snag  boat  Mandan  removed  812  snags 
and  other  obstr.  from  various  points  above  Kansas 
City,  11, 1994. 

Dikes  repaired  at  Yankton,  S.  Dak.;  230  1.  f. 
standard  dike  completed  and  260 1.  f .  crib  dike  built 
to  close  remaining  chute  at  Pierre,  S.  Dak.;  dikes 
at  Bismarck  and  Mandan,  above  Northern  Pacific 
RR.  br.,  repaired  with»piles,  mattresses,  and  re- 
bracing;  6101.  f.  of  right  bank  at  Deapolis,  N.  Dak., 
paved  with  native  bowlders;  604  1.  f.  right  bank 
at  Expansion,  N.  Dak.,  paved;  city  river  front, 
Ft.  Benton,  paved  and  o1;her  repairs  made,  11, 

1995.  Revet,  work  done  at  Judith  and  Williston, 
N.  Dak.,  and  bowlders  and  snags  removed  from 
Rocky  E.  Chan,  with  dynamite,  11, 1996. 

1911-13.  Kansas  City  to  Ft.  Benton:  Paving 
of  left  bank,  water  front  of  Ft.  Benton,  extended 
downstream  200';  revet,  extended  580'  and  slide 
240'  1.  in  revet,  bank  repaired  at  Williston,  N.  Dak. ; 
repair  of  damage  by  ice  to  work  on  Mandan  side  of 
R.  in  progress;  202  piles  driven,  13,  2208.  Revet, 
extended  upstream  600  1.  f.  and  3  deflection  dikes, 
270'  in  all,  constr.  above  new  revet,  protecting  1,500 
I.  f.  of  bank  at  Pierre,  13,  2208,  2209.  Materials 
received  for  repairing  dUces  at  Elk  Pt.,  S.  Dak. 
(local  interests  contributed  J160);  U.  S.  cooperated 
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with,  local  interests  in  constr.  7,100  1.  f.  revet,  and 
pile  dike  100'  1.  above  moutli  of  Big  Sioux  E.,  IS, 
2209.  Temporary  repairs  made  to  training  dike  at 
Council  Blufls,  Iowa;  crib  raised  and  rescreened  at 
Dike  No.  4,  Bonton  Bend,  near  St.  Joseph;  U.  S. 
cooperated  with  Union  Terminal  Ey.  Co.  in  rein- 
forcing dike  at  St.  Joseph;  repairs  made  to  training 
dike  below  St.  Joseph. and  Grand  Isld.  Ey:  br.; 
1,000  1.  1.  revet,  built  to  repair  old  work  at  St. 
Joseph,  13,  2211.  Bowlders  and  snags  destroyed 
by  dynamite  in  Eocky  E,;  summary  of  work 
given,  13, 2212.  Towboat  Lieut.  Lewis  delivered: 
dike  fleet  laid  up;  SS.  Aretltusa  repaired;  boat  and 
supply  yards  maintained ;  materials  purchased  for 
constr.  of  quarterboat,  pile  driver,  and  3  barges, 
13,  2211,  2212.  Minor  repairs  made  to  pile  driver 
No.  5,  kitchen  boat  No.  99,  and  8  barges  calked; 

Sile  driver  and  2  barges  repaired  at  Rockhaven, 
f.  Dak.,  13,  2212.  Snag  boat  Mandan  removed 
2,039  snags  and  other  obstr.  bet.  Miners  Bend  and 
mouth  of  Yellowstone  E.,  13,  2213.  Snag  boat 
James  B.  McPherson  removed  1,657  snags  and 
other  obstr.  from  below  and  above  Sioux  City,  13, 
2214.  13  snags  and  other  obstr.  removed  by  dyiu»- 
mite,  operating  through  ice,  13, 2214-15. 

At  Atchison:  No  work;  cooperation  of  local  in- 
terests not  yet  obtained,  13, 2218. 

At.  St.  Joseph:  No  work;  cooperation  of  local  in- 
terests not  yet  obtained,  13, 2218. 

Kansas  City  to  mouth:  13,068  1.  f.  revet,  com- 
pleted at  Randolph  Bend;  15,000  1.  f.  revet,  com- 
pleted at  Wayne  City  Bend;  12,000  1.  f.  revet, 
completed  at  Liberty  Bend;  assembling  material 
and  plant  for  constr.  of  12,000 1.  f.  revet,  at  Missouri 
City  Bend;  4,025  of  the  5,000  1.  f.  of  revet,  com- 
pleted by  day  labor  and  U.  S.  plant  at  EurekaBend; 
1,000 1.  f .  wiUow  mattress  and  concrete  revet,  com- 

Sleted  by  hired  labor  and  U.  S.  plant  at  Gasconade, 
Co.,  13, 2196.  Work  on  12,000 1.  f.  willow  mattress 
and  concrete  revet,  in  progress  at  Bates  Isld.  Bend; 
work  on  11,000 1.  f.  revet,  in  progress  at  St.  Charles 
Bend;  work  on  4,500 1.  f.  concrete  dike  in  progress 
at  Pelican  Bend,  13, 2197.  Status  of  work  June  30, 
1912,  and  matnten.,  13,  2195.  One  3-row  dike,  100 
1.  f.,  completed  at  Waverly  Bend;  three  3-row 
dikes,  620  1.  f.  in  all,  completed  by  hired  labor  at 
Glasgow,  Mo.,  Chicago  &  Alton  Ey.  Co.  paying 
half  the  cost;  3  dikes,  230  1.  f.  in  all,  built  for  pro- 
tection of  system  of  9  dikes  constr.  in  Eureka  Bend; 
dike  extension,  300  1.  f.,  completed  at  First  Eeach 
(below  Jeflerson  City,  Mo.);  260  I.  f.  revet,  built 
as  repair  to  old  revet,  at  Gasconade,  13,  2198. 
New  plant— 2  steel-hull  towboats,  Lievi.  Gurney 
and  Lieut.  Augustin,  deUvered  at  Gasconade,  13, 

2198.  8  steel  barges  delivered  at  Gasconade;  mate- 
rial and  machinery  for  survey  boat  KatTierine  re- 
ceived, and  keel  and  framing  in  place;  2  quarter 
boats  completed  and  launched;  2  mattress  barges 
completed  and  launched;  propelling  machinery  of 
snag  boat  Misscmri  overhauled  and  general  repairs 
made;  mattress  barge  completed  and  launched; 

gile  driver  completed;  boat  yard  raised  1'  above 
ood  line  of  1908,  15,000  c.  y.  sand  deposited,  13, 

2199.  Snag  boat  Mlssonri  repaired  and  assisted  in 
floating  the  sunken  lighthouse  tender  Lilyj  13, 
2199,  2200.  Snag  boat  McPherson  removed  1,553 
snags  and  other  obstr.,  13, 2200. 

Note. — Various  detailed*  tabular  statements  of 
localities,  amounts,  and  cost  of  work  found  each 
year  in  reports  of  engineers  in  charge,  and  assistants . 

PHYSICAL  CHARACTERISTICS. 

Disastrous  flood,  08, 1671. 

Gauge  readings  and  discharge  observations,  09, 
1666. 

Description  of,  11,  695;  13,  831,  832,  841. 

At  Atchison,  orig.  and  "present"  conditions, 
11,699;  13,848. 

At  St.  Joseph,  orig.  and  "present"  conditions, 
11,699;  13,847. 

PRIVATE  WORK. 

640  1.  f.  dike  and  400  1.  f.  revet,  built  and  more 
work  under  constr.  by  Chicago  &  Alton  Ey.  Co., 
10, 1821. 


Atchison,  Topeka  &  Kansas  Ey.  Co.  and  the 
Wabash  ER.  Co.  constr.  revet,  and  dikes,  11,2001. 

Current  deflectors  and  dikes  built  by  assn.  of 
farmers,  11, 2001, 2002. 

AtcMson:  600'  pile  dike  built  to  force  current 
through  draw  opening  of  their  br.  by  Atchison  & 
Eastern  Bridge  Co.,  08, 1672. 

Bellefontaine:  1,200  1.  f.  revet,  built  by  Chicago, 
Burlington  &  Quincy  EE.  Co.,  10, 18S1. 

Belmont  Bend  and  St.  Joseph:  One-half  cost  of 
dike  work  at  Belmont  Bend  and  repair  work  on 
dikes  at  St.  Joseph  paid  by  C,  R.  I.  &  P.  and 
St.  Joseph  &  Grand  Island  By.  Cos.,  09, 1661. 

Blair  (see  Marion  Island  and  St.  Joseph):  800 1.  f. 
revet,  built,  by  Chicago  &  North  Western  Ry.  Co., 
09,  1666;  11,  1993.  C.  &  N.  W.  Ey.  Co.,  constr. 
600'  new  revet.,  13,  2216. 

Boles:  5  mud-cell  dikes  built  by  the  Labadie 
Bottom  Land  Protection  Assn.,  08, 1671. 

Boonville:  5,000'  revet,  built  by  M.,  K.  &  T. 
RE.  Co.,  08, 1671. 

Council  Bluffs:  210'  revet,  built  by  Illinois  Cen- 
tral RR.  Co.,  10, 1824. 

Craig:  6  pile  dikes,  aggregating  1,200  1.  f.,  built 
by  Farmers  Assn.,  09, 1666. 

Decatur.    (See  Sioux  City.) 

DeWitt  (see  Randolph):  1,100'  revet,  and  500' 
dikes  near  DeWitt,  andT  7,250'  revet,  and  760'  dikes 
at  Hull  Pt.  built  by  Wabash  RR.  Co.,  10, 1821. 

Fishing  River:  500'  revet.,  400'  dikes  built  by 
Prairie  Oil  &  Gas  Co.,  10, 1821. 

Floyd  River:  210'  dike  built  by  Sioux  City  Stock 
Yards  Co.,  with  U.  S.  plant,  10, 1824. 

Folsom,  Iowa:  70  old  cars  loaded  with  r.  run  into 
break,  1,900  cars  of  r.  thrown  along  EE.  embank- 
ment, and  3,900'  revet,  constr.,  13, 2216. 

Hartsbmg:  $10,000  contrib.  by  Fanners  Assn. 
toward  work,  10, 1821. 

Herman:  $1,300  contrib.  by  citizens  toward  work 
opposite  Wilhoite  Bend,  09, 1660. 

Hulls'Pt.  (see  DeWitt):  Wabash  RR.  Co.  re- 
paired existing  revet,  at  Hulls  Pt.,  1,000  1.  f.,  13, 
2201. 

Kansas  City:  Corporation  of  Kansas  City,  Mo., 
completing  revet,  and  pile  dike  above  Quindaro,  11, 
1993.  Levee  built  opposite  Kansas  City,  and'levee 
and  revet,  work  in  progress  in  Kaw  Valley  drainage 
district,  11,  2002.  Kansas  City,  Mo.,  completed 
revet,  and  dike  work,  13, 2216. 

Kaw  Valley.    (See  Kansas  City.) 

Leavenworth  (see  Pomeroy):  Missouri  Pacific  Ry. 
Co.  rebuilt  1,500  1.  f.  revet,  at  Leavenworth  Junc- 
tion, 13,2216. 

Lupus:  Missouri  Pacific  Ey.  Co.  constr.  2,000' 
revet,  at  Lupus,  Mo.,  and  repaired  revet,  at  Wool- 
ridge  and  Sandy  Hook,  13, 2201. 

Marion  (see  Myrick):  5  mud-cell  dikes  built  by 
Missouri  Pacific  By.  Co.,  OS,  1672. 

Marion  Island  and  Blair:  650'  revet,  built  on 
Marion  Isld.,  and  repairs  made  at  Blair  by  Chicago 
&  North  Western  Ey.  Co.,  08, 1672. 

Myrick  (see  Petite  Saline  Creek):  5  mud-cell 
dikes  built  by  Missouri  Pacific  Ey.  Co.,  OS,  1672. 

Napoleon:  10  pile  dikes,  aggregating  1,700',  built 
by  Farmers  Assn.,  09,  1666.  Two  200'  dikes  built 
by  Prairie  Oil  &  Gas  Co.,  09, 1666. 

Omaha:  Illinois  Central  RR.  constr.  mattress  on 
east  bank,  11, 1993. 

Parkville:  800'  revet,  built  and  3,000'  bank  pro- 
tected with  r.,  by  C,  B.  &  Q.  RR.  Co.,  08,  1672. 
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12,000'  revet,  built  below  Paitville  by  C,  B.  &  Q. 
EE.  Co.,  10, 1824. 

Petite  Saline  Credc:  3,700  1.  f.  revet,  reinforced 
by  dikes  above  Petite  Ssdlne  Creek,  and  2^200  1.  t. 
reve^.  at  Myrick  built  by  Missouri  Pacific  Ky.  Co., 
10, 1821. 

Plattsmouth.    (See  EiUo  and  St.  Joseph.) 

Quindaro.    (See  Kansas  City.) 

Eulo  (see  St.  Joseph):  6001.  f.  longitudinal  dike, 
reinforced  by  150 1.  ft  cross  dikes,  and  700 1,  f.  mat- 
tress built  at  Eulo;  SOO  I.  f.  revet.  5  m.  above,  and 
extensive  repairs  made  at  Plattsmouth,  by  C,  B. 
&  Q.  EE.  Co.,  09, 1666. 

Pope.    (See  Pomeroy.) 

Pomeroy:  Missouri  Pacific  Ey.  Co.  constr.  banlc 
protection  at  Pomeroy  jmd  Pope,  Kansas,  Leaven- 
worth Junction,  and  Ft.  Leavenworth,  11, 1993. 

Eandolph:  2.500  1.  f.  revet.  buUt  and  4,800  1.  f. 
at  DeWitt  by  Wabash  EE.  Co.,  09, 1666. 

St.  Joseph  (see  Belmont  Beod):  150,000  contrib. 
by  au.  toward  imp.,  05, 1690.  C,  B.  &  Q.  EE.  Co. 
constr.  revet,  at  St.  Joseph,  Mo.,  pile  dike  at  Rulo, 
Nebr.,  and  bank  protection  at  White  Cloud  and 
Plattsmouth,  Nebr.,  11,  1993.  Union  Terminal 
Ey.  Co.  paved  bank  back  of  dike  at  St.  Joseph 
water  front,  IS,  2216. 

Sandy  Hook.    (See  Lupus.) 

Sioux  City:  1,700  1.  f.  revet,  built  above  by  C, 
M.  &  St.  P.  Ey.  Co.,  09, 1666.  975'  revet,  built  at 
Sioux  City  by  C,  M.  &  St.  P.  Ey.  Co.,  10,  1825. 
Fascines  made  and  anchored  entire  -length  of 
eroded  bank  above  Sioux  City  by  EE.  cos.  and 
other  interests  at  cost  of  $13,000;  work  taken  over 
by  U.  S.;  local  interests  fum.  brash  for  repair  of 
dikes  at  Decatur,  Nebr.,  12, 2210. 

West  Glasgow:  3,000'  revet,  built,  2,000'  rebuilt, 
and  2  short  dikes  built  by  Chicago  &  Altpn  EE. 
Co.,  08, 1671. 

White  Cloud.    (See  St.  Joseph.) 

Wilhoite  Bend:  5  short  spur  dikes  built  by  local 
interests,  with  U.  S.  plant,  07, 1597.  Assistaace  by 
Farmers  Assn.,  09, 1658. 

WUliston:  Materia  (est.  S25,000)  fum.  by  citizens 
of  Williston,  and  Great  Northern  Ey.  Co.,  09, 1665. 

Woolridge.    (See  Lupus.) 

PROJECTS. 

By  Capt.  Chittenden,  1902,  expend,  of  app.  of 
$175,000  and  $100,000,  for  snagging  and  dike  and 
revet,  work,  on  lower  and  upper  Es.,  resp.,  03, 
1552, 1553. 

By  Capt.  Chittenden,  1903,  imp.  by  removal  of 
obste.,  dr.,  dikes,  and  bank  protection  at  the  follow- 
ing places,  with  costs:  Hermann,  $60,000;  Glasgow, 
$100,000;  Wilhoite  Bend,  $75,000;  St.  Joseph,  $200,- 
000;  and  removal  of  obstr.,  $50,000  year  for  2  years, 
04, 2328. 

By  Maj.  Chittenden,  expend,  of  following  app., 
act  Mar.  3, 1905:  $50,000,  provided  a  similar  amount 
be  contributed  by  au.  of  St.  Joseph,  for  constr.  of 
longitudinal  dike  and  7  cross  dikes  at  that  place, 
05,  1690,  1697;  $10,000  for  dike  across  Hermann 
Isld.  Chute  at  Hermann,  05,  1690,  1697;  06,  1482; 
and  $165,000  for  snagging  and  mainten.  of  chan., 
$90,000  below,  and  $75,000  and  balance  of  $13,000, 
above  Sioux  City,  Iowa,  05,  1690,  1696,  1702;  06, 
1482. 

By  Capt.  Schulz,  1907,  expend,  of  $400,000,  act 
Mar.  2,  1907,  as  follows:  $150,000  for  snagging  and 
necessary  repairs  bet.  mouth  and  Kansas  City; 
$150,000  for  similar  work  bet.  Kansas  City  and 


Sioux  City;  and  $100,000  tor  similar'  work  bet. 
Sioux  City  and  Ft.  Benton,  and  for  imp.  H.  at 
Bismarck,  07, 1596. 

By  Capt.  Schulz,  1908,  building  pile  dike  to  pro- 
tect bankhead  below  Miami,  08, 1666. 

By  Capt.  Schulz,  1908,  building  longitudinal  pile 
dike,  strengthened  by  4  short  dikes,  to  protect 
bankhead  opposite  Athertou;  est.,  $19,000, 08, 1666. 

By  Capt.  Schulz,  1908,  rebuilding  1,000',  and  re- 
pairing balance  of  revet,  at  St.  Aubert  Bend;  est,, 
$10,000,  08, 1666. 

By  Capt.  Schulz,  1907,  building  3,100'  longitu- 
dinal dike  and  3,436'  cross  dike  at  Elwood,  one- 
half  of  cost  to  be  contributed  by  interested  EEs.; 
est.,  $100,000,08,  546, 1668. 

By  Capt.  Schulz,  1908,  imp.  E.  bet.  Sioux  City 
and  Kansas  City;  est.,  for  6'  d.,  $3,900,000,  and 
$97,000  an.  for  mainten.;  for  12'  d.,  $22,500,000,  and 
$562,500  an.  for  mainten.;  for  snagging,  $50,000  an.,> 
08, 1668. 

By  Maj.  Schulz,  1909,  expend,  of  $275,000,  act 
Mar.  3, 1909,  dike  and  revet,  work  bet.  Kansas  City, 
Mo.,  and  mouth;  approv.  May  29, 1909,  09, 1658. 

By  Maj.  Schulz,  1909,  expend,  of  $75,000,  act  Mar. 
3, 1909,  for  dike  and  revet,  work  bet.  Kinsas  City, 
Mo.,  and  Sioux  City,  Iowa,  09, 1662. 

By  Maj.  Schulz,  1909,  expend,  of  $50,000,  act  Mar. 
3,  1909,  for  dike  and  revet,  work  bet.  Sioux  City 
and  Ft.  Benton,  09, 1665. 

By  Maj.  Schulz,  1908,  protecting  bank  at  Willis- 
ton,  material  to  be  fum.  by  citizens  of  Williston, 
and  Great  Northern  Ey.  Co.;  est.,  material,  $25,000; 
labor,  $12,000,  09, 1665. 

By  Maj.  Schulz,  1909,  bank  protection  by  dike 
and  revet,  work  above  Glasgow,  one-half  of  work 
to  be  paid  for  by  Chicago  &  Alton  Ey.  Co.;  est., 
$38,000;  approv.  Dec.  16, 1909,  10, 1818. 

By  Maj.  Schulz,  1909,  preventing  undesirable 
cnU>S  of  E.  at  Wilhoite  Bend  by  5,500'  levee; 
approv.,  10, 1818. 

By  Maj.  Schulz  1910,  imp.  of  E.  at  Atchison 
by  constr.  system  of  longitudinal  and  wing  dikes 
on  left  bank  above  Atchison  RR.  br.;  est.,  $180,000, 
and  $4,500  an.;  $90,000  app.  act  June  25,  1910,  with 
provision  that  $90,000  "be  contiibuted  by  local  in- 
terests,2 10,  652,  656, 1833. 

By  Maj.  Schulz,  1910,  preventing  a  diversion  of 
chan.  at  Lake  Contrary,  near  St.  Joseph,  Mo.,  by 
constr.  of  16,000'  standard  revet,  on  left  bank  near 
Lake  Contrary;  est.,  $150,000,  and  $3,000  an.; 
$75,000  app.  by  act  June  25,  1910,  with  provision 
that  $76,000  be  contributed  by  local  interests,'  10, 
651,  657, 1832.     ' 

Various  proj.  for  expend,  of  $300,000  app.  June  25, 
1910, 11, 2006. 

Existing  projects,  18,  834. 

General  considerations  on  E.  imp.,  11,  2003, 
2004.  !->        >  . 

Act  July  26,  1912,  au.  proj.  for  6'  chan.;  est., 
820,000,000;  to  be  completed  in  10  years,  12, 2194. 

Extent  of  works  in  force,  and  references  to  m.  of 
E.  sur.,  revet.,  pile  dikes,  and  C,  12, 2204. 

SUB  VETS. 

Inspections,  ex.,  and  minor  sur.,  03,  1563,  1667; 
05, 1700, 1703;  06, 1487;  08, 1667-70. 

Ex.  bet.  mouth  and  Sioux  City,  incl.  sections  at 
and  near  Hermann,  West  Glasgow,  Wilhoite  Bend, 
and  St.  Joseph,  Mo.,  au.  act  June  13,  1902;  made, 
1903,  by  Capt.  Chittenden,*  04, 2328. 


1H.D.  1120, 60th,  2d.        « H.  D.  700, 61st,  2d.        » H.  D.  760, 61st,  2d.        «  H.  D.  441,  68th,  2d. 
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At  St.  Joseph,  Mo.,  au.  act  Mar.  2,  1907:  made, 
1907,  by  Capt.  Schulz,'  08,  550. 

Soundings  and  location  of  caving  banks  bet. 
mouth  and  Kansas  City,  09, 1658. 

From  mouth  to  Sioux  City,  au.  act  Mar.  2,  1907; 
made,  1907-08,  by  Maj.  Schulz,2  08,  561,  1666;  09, 
582.  J  ,        .       ,         . 

For  estab.  of  H.  lines  at  Omaha  and  Coimeil 
Bluffs;  made,  1907-08,  by  Maj.  Sohuiz,  09, 1662. 

BEEH.,  Apr.  12,  1909,  state  no  ex.  lias  been 
made  of  Paikville,  in  their  imowledge.* 

In  vicinity  of  Laie  Contrary,  au.  act  Mar.  3, 
1909;  made,  1909-10,  by  Maj.  Sohuiz,*  10,  657. 
Supp.  E.  by  BEr.H.  recom.  expend,  of  $75,000.= 

At  Atchison,  au.  act  Mar.  3,  1909;  made,  1909, 
by  Maj.  Sohulz,»  10,  656. 

Ex.  and  sur.  au.  act  Mar.  3,  1909,  Sioux  City  to 
Ft.  Benton.  R.  by  Maj.  Schulz,  July  19, 1909,  and 
Dec.  12,  1910,  11,'  706. 

Ex.  bet.  Omaha,  Nebr.,  and  mouth  of  Platte  E., 
by  special  board,  for  trial  of  cable  and  sand  plan, 
au..  act  June  25,  1910;  made  1910;  reviewed  by 
BEEH.  (method  not  recom.),s  11,  706. 


Ex.  by  BE.,  for  6'  chan.,  au.  act  June  25,  1910; 
made  1910;  plan  and  est.  presented.'  Eesur.  from 
Kansas  City  to  mouth,  and  various  local  ones,  11, 
2001. 

Sur.  of  E.  near  Omaha,  South  Omaha,  Florence, 
and  Dundee,  with  view  to  imp.  of  navigation  and 
protection  of  banks  in  cooperation  with  local  in- 
teiests,  au.  act  Jime  25, 1910;  made  by  Maj.  Schulz; 
review  by  BEEH.  (imp.  not  deemed  advisable  at 
"present"  time),"  12, 866,857. 

Kansas  City  to  mouth,  and  various  local  ones, 
18, 2200, 2201. 

Ex.  of  banks  to  ascertain  quantities  of  willow 
brush,  13,2201. 

Of  E.,  in  vicinity  of  Ft.  Benton;  discharge  meas- 
ured; and  sur.  extending  1  to  2  m.  made  at  7  locali- 
ties; names  and  depths  given,  13, 2S12. 

Tables  showing  quantities  of  brush,  13, 2216. 
Eeferences  to  ex.  and  sur.  reports,  12, 842. 

Maps.>»'ii.i.6  E.  at  ChaiHois,  Ft.  Benton,  and 
Yankton,  04,  2316;  near  Omaha  and  Council 
Bluffs;  near  Atchison;  hydrographs  at  St.  Charles, 
Kansas  City,  and  Sioux  City,  08,  1674;  11,  1987, 
1992, 1995;  12,  2209,  2196,  2202. 

Photographs,  10,  1826;  11,  1992;  12,  2196,  2202. 


Part  (g),  GG-3    Missouri  River,  Moutli  to  Fort  Benton  (in- 
cluding survey  from  mouth  to  Sioux  City). 


APPROPRIATIONS.    (See  p.  1041.) 


ENGINEERS. 

Chiel  of  Engineers.  R.,  80, 167;  81,  229;  82, 
226;  83,  233;  84, 237;  85, 268;  86, 248;  87,  341. 

In  charge: 

Maj.  C.  E.  Suter,  1878-84.  R.,  80, 1460;  81, 1659; 
82, 1726;  83, 1332;  84, 1638;  85, 1654. 

Trans.  Oct.  21,  1884,  to  Missouri  Eiver  Commis- 
sion. R.,  85, 1654,  2994, 2996,  3001;  86,  2167:  87, 
2913, 3031. 


Assistants: 

D.  W.  Wellman.    R.,  82,  1725;  83,  1332;  84, 
1538;  87, 2946,  3063. 

O.  B.  Wheeler.    R.,  87,  2929,  2931,  2934,  2950 
2966,  2958,  2963,  2966,  2983,  3074,  3079,  3124. 

J.  A.  Seddon.    R.,  87, 2971,  3079. 

A.  H.  Blaisdell.    R.,  87, 2974. 

A.  Warren.    R.,  87, 2984. 


OPERATIONS. 

1879-83.  Sur.  bet.  mouth  and  Sioux  City  in 
progress,  80, 1460;  81, 1659;  82, 1726;  83, 1332. 

1883-84.  Sur.  completed  and  maps  published 
for  the  E.  from  mouth  to  Ft.  Pierre,  1,174  m.,  84, 
1538. 

1884-85.  Secondary  triangulation  in  progress 
below  Glasgow,  85,  2996,  3001.  Sur.  in  progress 
bet.  Ft.  Benton  and  Sioux  City,  85,  3006. 

1885-86.  Sur.  in  progress  on  upper  Missouri, 
86, 2167. 

1886-87.  Sur.  in  progress,  87,  2913,  2922,  2927, 
2942,  2946,  2950,  2981,  3031,  3032,  3043,  3079. 

PHYSICAL  CHARACTERISTICS. 

L.-w.  slope,  82, 1729;  83, 1337. 

Table  of  distances,  82, 1729;  83, 1337;  84, 1640. 

Discharge  observations,  87, 3081. 

Sediment  observations,  87,  3090,  3121. 

SURVEYS. 

Map.s.  Showing  extent  of  secondary  triangula- 
tion, 87,  2934,  3052. 


Part  (li),  GG-3    Missouri  River  Mouth  to  Sioux  City. 


APPROPRIATIONS.    (See  p.  1041. ) 

Continuing  system  of  app.  of  great  value,  95, 
3971. 

COMMERCE 

C.  of  the  E.,  81,  1650;  85,  2992;  87,  2988,  2994, 
3010,  3012,  3041;  88,  2320;  90,  3370;  91,  3737;  92, 
3262. 

Br.  requirements,  87,  3060. 

Statistics.  Method  of  collecting,  and  results  ob- 
tained, 93,  3932;  94,  3116;  95,  3987;  96,  3784;  97, 
3860;  98,  3485;  99,  3676;  00,  4956. 

Mile-tons  carried:  Missouri  E.,  1899,  1,067,761,  as 
against  1,929,561  in  1898;  Osage  E.,  3,331,257,  1899, 


as  against  4,175,054 in  1898;  Gasconade  E.,  1,387,129, 
1899,  as  against  1,832,263  la  1898,  00,  4938. 

That  of  Osage  E.  of  sufficient  importance,  1898, 
to  justify  continuous  future  imp.  of  the  E.,  98, 
3472;  and  likewise  tliat  of  Gasconade  E.,  98,  3472. 

Practically  none  in  vicinity  of  Huntsdale  and 
Napoleon,  00, 2849,  2856. 

Small,  due  to  difficulty  of  navigation,  02,  Sup. 
177, 179. 


CONTRACTS. 

1894-95.  Proposals  for  timber,  piling,  and  for 
building  misc.  buildings  at  Osage  E.  Lock,  95, 
3979. 


1 H.  Doc.  824,  60th,  1st. 
2H.D.  1120,  60th,  2d. 
!  E.  &  H.  0. 16,  61st,  2d. 
4H.D.  750,61st,  2d. 


5  E.  &  H.  C.  5,  62d,  2d. 

6  H.  D.  700,  61st,  2d. 
'  H.  D.  91,  62d,  1st. 


»H.  D.  4H,  62d,  1st. 
9  H.  D.  1287,  61st,  3d. 
'«  H.  D.  862,  62d,  2d. 


rSeepp.  14-22  fori 
Lexplanations,  etc.  J 


EIVEE  AND  HARBOE  WOEKS. 
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See  p.  1037. 


MISSOURI  KIVER.        See  special  index,  p.  1038. 


1895-96.  Proposals  for  piling,  etc.,  96,  3780. 
McGee,  Kaliinan,  lock  building.  Osage  R.;  con- 
tract terminated  because  of  dimculty  of  setting  a 
price  for  extra  work,  96,  3770.  W.  T.  Bertlielet, 
3,000  bbls.  cement,  11.02,  97,  3856. 

1897-98.    Proposals  tor  cement,  98, 3482. 

1898-99.  J.  S.  PoUard  and  J.  D.  Wallace, 
1.  and  d.  work  (excavation,  paving,  ironwork, 
concrete  work,  etc.),  $142,465,  99,  3674. 

Contract  with  Pollard  &  Wallace  tor  1.  and  d.  on 
Osage  R.  ended  by  agreement,  01,  Sup.  372. 

ENGINEERS. 

Chief  of  Engineers:  R.— 

Atchison,  80, 164;  81,  276;  88, 
84  237. 

BiowQville,  80,  165;  81,  227; 
232 

Cedar  City,  80,  163;  81,  224; 
231. 

Coimcil  Bluffs  and  Omaha,  80, 
89,  224;  83,  233. 

Eastport  and  Nebraska  City, 
227;  ai,  224;  83,  232. 

Ft.  Leavenworth,  80,  164;  81, 
83, 232. 

Glasgow,  80, 163;  81,  225;  83, 

Kansas  City,  80,  163;  81,  225; 
231. 

Lexington,  80,  163;  81,  225; 
231. 

Plattsmouth,  80,  165;  81,  227; 
232. 

St.  Charles,  80,  162;  81,  224; 
231. 

St.  Joseph,  80,  164;  81,  226; 
232. 

s'ioux  City,  80,  166;  81,  228; 


Mouth  to  Sioux  City,  81,  229; 
237;  85,  258;  86,  248;  87,  341; 
365;  90, 331;  91, 275,  423;  93, 397; 
421;  95,  469;  96,  420;  97,  527; 
617;  00,  443,  695;  01, 668,  2367,  23 


223;  83,  232; 

88,  224;  S3, 

88,  222;  83, 

166;  81,  228; 

80,  165;  81, 

226;  83,  223; 

222;  83,  231. 
88,  223:  83, 

83,  223;  83, 

88,  224;  83, 

88,  222;  83, 

83,  224;  83, 

88,  225;  83, 

88,226;  84,- 
88,  307;  89, 

93,  460;  94, 
98,  529;  99, 
69;  08,  579. 


Boards: 

Missouri  B.  Commission.  R.,  85, 2989;  86, 2913; 
87,  3031;  88,  2313;  89,  2741;  90,  3361;  91,  3723; 
93,  3251;  93,  3921;  94,  3075;  95,  3957;  96,  3769; 
97,  3837;  98,  3469;  99,  3655;  00,  4935;  01,  2367, 
2369,  Sup.  365;  08,  579,  Sup.  175.  Members: 
Maj.  C.  B.  Suter,  chairman,  1885,  (Lt.  Col.)  1888, 
(Col.)  1896;  Maj.  A.  Mackenzie,  1885,  (Lt.  Col.)  1895; 
Maj.  O.  H.  Ernst,  1885-93;  G.  C.  Broadhead,  1885-; 
Wm.  J.  Broatch,  1885-90;  R.  S.  Berlin,  1891-97;  Maj. 
C.  J.  Allen,  1894-95;  Lt.  Col.  A.  Stlckney,  chair- 
man, 1896-;  Maj.  W.  H.  Heuer,  1896-97;  Maj.  T. 
H.  Handbury,  1896-;  Maj.  W.  L.  Marshall,  1S97-; 
C.  L.  Chaffee,  1897-. 

The  BE.,  New  York,  N.  Y.,  ex.,  1897,  proj.  of 
Capt.  Chittendrai  for  1.  and  d.  at  Brenneke  Shoals, 
Osage  R.  (Lock  No.  1),  approv.  design  of  modified 
form  of  drum  weir,  97, 3953. 

Act  creating  Missouri  R.  Commission  repealed; 
commission  ceased  to  exist,  08,  sl75. 

In  charge.    (See  Boards.) 
Maj.  C.  R.  Suter,  1875-84.    R.— 

Atchison,  80,  1417;  81,  1619;  83,  1694;  83, 
1305, 1329;  84, 1535. 

Brownville,    80,   1423;  81,   1625;  88,   1701; 
83  1303 

Cedar  City,  80, 1405;  81, 1606;  83',  1680;  83, 
1328. 

Council  Bluffs  and  Omaha,  80,  1436;  81, 
1636;  83, 1712;  83, 1303, 1331. 

Eastport  and  Nebraska  City,  80,  1425;  81, 
1629;  83, 1705;  83, 1303,  1330. 

Ft.   Leavenworth,  80,  1413;  81,  1617;  88, 
1691'  83  1329 

Glasgow,  80,  1406;  81,  1609;  83,  1682;  83, 
1303, 1328. 


Kansas  City,  80,  1410;  81,  1614;  88,  1689; 
83, 1305, 1329. 

Lexington,  80, 1409;  81, 1613;  83,  1687;  83, 
1329. 

Plattsmouth,  80,  1436;  81,  1634;  83,  1709; 
83  1330 

s't.  Charles,  80, 1404;  81, 1604;  83, 1676;  83, 
1302. 1328. 

Sf.  Joseph,  80, 1421;  81, 1622;  88, 1698;  83, 

1305. 1330. 

Sioux  City,  80, 1453;  81, 1642;  83, 1718;  83, 

1303. 1331. 

From  mouth  to  Sioux  City,  81,  1649,  1659; 
83,  1731;  83,  1301;  84,  1533;  86,  1654,  3017. 
Trans,  to  Missouri  R.  Commission.  R.,  84, 
237;  85,  2989,  2999;  86,  2167;  87,  2419,  3026, 
3097. 

Sur.,  Arrow  Rook,  Mo.,  83, 1733;  BoonvlUe, 
Mo.,  81,  1661;  Brunswick,  Mo.,  81,  1668; 
Tuque  Creek,  Mo.,  81,  1667;  87,  2914,  3026, 
3097. 

Leavenworth  to  Platte,  91 ,2229. 

Lt.  T.  A.  Bingham,  1885-90.  R.,  85,  3006;  87, 
2921,  3036;  88, 2317;  89,  2753;  (Capt.)  90,  3375. 

Capt.  H.  M.  Chittenden,  1889-99.  R.,  89,.2760; 
90,  3419;  97,  3370;  (Osage  R.  Lock  and  Dam), 
97,  3933;  Osage  and  Gasconade  Rs.,  98,  3539. 

Lt.  J.  C.  Sanford,  1890-96.  R.,  90,  3367;  91, 
3733;  93,3259;  93, 3929;  95, 3987;  (Capt.)  96,  3784. 

Lt.  J.  F.  Molndoe,  1894.    R.,  94, 3083. 

Lt.  Col.  A.  Stlckney,  1899.  R.,  Huntsdale,  Mo., 
and  Napoleon,  Mo.,  00,  2847,  2849,  2852,  2855. 

Assistants: 

S.  W.  Pox.    R.— 

Cedar  City,  80, 1405. 

Glasgow,  80, 1407;  81, 1610;  83, 1683. 

Arrow  Rock,  88, 1734. 

St.  Charles,  83, 1309;  85, 3027. 

St.  Joseph,  87,  3107;  88,  2357:  89,  2765;  90, 
3428;  91, 3835;  98,  3278. 

Shore-Une  sur.,  91, 3804. 

Omaha  Division,  93,  4223;  94,  3125;  99, 
3701. 

St.  Joseph  Division,  93,  4228;  94,  3128. 

Kansas  City  Division,  93,  4232;  94,  3130; 
98,  3512;  99,  3716;  00,  4981. 

Gasconade  Division,  93,  4258;  94,  3152;  95, 
4031;  96,  3838;  97,  3919;  98,  3527;  99,  3705; 
00,  4973;  01,  s418. 

Osage  Division,  97, 3908. 

Huntsdale,  Mo.,  00, 2849. 

Napoleon,  Mo.,  00, 2853. 

Above  Kansas  City,  01,  s388;  below  Kansas 
City,  01,  s398;  Osage  and  Gasconade  Rs.,  01, 
S427;  08,  S208,  212,  213. 

E.  Jones.    R.,  Napoleon,  Mo.,  00,  2854. 

J.  W.  Nier.  R.,  Kansas  City,  80, 1410;  81, 1615; 
83, 1690;  83,  1315. 

D.  W.  Church.    R.— 

Ft.  Leavenworth,  80, 1414. 
Atehison,  80, 1418;  83, 1325. 
St.  Joseph,  80, 1421;  81, 1623;  83, 1699;  83, 
1324.  .        .  ,        , 

Capt.  Handbury.  R.,  Brownville,  80,  1425; 
Plattsmouth  80, 1450. 

L.  B.  Cooley.  B.,  Eastport,  80,  1426;  St. 
Charles,  81, 1604. 

0.  B.  Davis.    R.,  Omaha,  80, 1437. 

0.  S.  Pease.  R.,  Omaha,  80, 1637;  83, 1712;  83, 
1303;  84, 1536. 

T.  C.  Bradley.    R.,  Cedar  City,  81, 1667. 

G.  T.  Nelles.  R.,  Ft.  Leavenworth,  81,  1617; 
83,1692. 

W.H.Hammond.    R.,  Brownville,  81, 1626. 
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A.  S.  Potter.    B.,  Eastport,  81,  1630;  83,  1706; 
83,1311. 

E.  C.  Shankland.    B.,  Lexington,  81, 1613;  83, 
1688. 

W.  H.  MoZnew.    E.,  Plattsmouth,  81,  1634; 
S3, 1709. 

T.  M.  Harris.    B.,  St.  Charles,  83,  1676;  83, 
1306. 

I.  W.  Pearl.    B.,  Brownville,  83, 1702. 

S.  H.  Yonge.    B.— 

Kansas  City  Division,  83,  1316;  84,  1537; 
86,  3023;  87,  3098;  88,  2359;  89,  2785;  90, 
3435;  91,  3848;  93,  3290;  93,  4235;  99,  3688. 

Sioux  City,  80, 1454;  81, 1642;  83, 1719. 

Osage  Division,  93,  4235;  94,  3130;  95,  4014; 
96,  3S1S. 

Omalia  Division,  97,  3894.  3902,  3907;  98, 


J.  A.  Seddon.    B,— 

Pliysical  data,  88,  2365;  91,  3827;  98,  3273; 
94, 3112. 
Discharge,  96,  3805. 
Pilling  and  emptying  locks,  97,  3936. 

W.  E.  De  Witt.    B.,  permanent  hench  marking, 
89, 2762. 

O.  B.  Wheeler.    B.,  triangulation,  sur.,  etc.,  90, 
3398;  91,  3756;  94, 3085. 

G.  A.  Marr.    B.,  triangulation,  sur.,  etc.,  90, 
3403;  91,  3745. 

C.  F.  Potter.    B.— 

Omaha,  90,  3422,  3427;  91,  3833. 
Shore-line  sal.,  91, 3802. 
Sioux  City,  91, 3832;  93,  3273. 

D.  W.  Wellman.    B.,  permanent  bench  mark- 
ing, 91, 3807. 

A.  H.  Blaisdell.    E 

Gaugings,  sur.,  brs.,  etc.,  91,  3819;  93,  3271; 
93,  4221;  94,  3108;  95,  4000;  06,  3802;  97, 
3859,  3893;  98,  3483,  3484,  3485;  99,  3676,  3676; 
00,  4955,  4966. 

Water  gauges  and  C.  statistics,  01,  Sup., 
382,  383,  386,  387;  03,  s204,  206,  206,  207. 

O.  W.  Ferguson.    E.,  precise  levels,  93,  3956. 

J.  A.  Paige.    B.,  precise  levels,  93, 4134. 

O.  H.  B.  Turner.    E.,  precise  levels,  sur.,  etc., 
93,  4218;  94,  3089. 

C.  M.  Winohell.    B.,  topographical  work,  95, 


J.  C.  Meredith.  B.,  Omaha  Division,  95,  4001, 
4008,  4011;  96,  3809,  3812,  3813,  3814. 

T.  Sohoonmaker.  E.,  Osage  E.  Lock  and  Dam 
95,  4046;  96,  3857. 

L.  P.  Butler.  B.,  Gasconade  E.,  96,  4046;  96, 
3800;  97,  3943. 

F.  B.  Malthy.    E.— 

Sur.,  etc.,  96,  3797;  97, 3867. 
Cement  tests,  97,  3941. 
Osage  E.,  98,  3541;  99,  3744;  00,  6000;  01, 
S423. 
Gasconade  R.,  99,  3745;  00,  6004;  01,  s425. 

B.  Smith.    B.,  ex.,  QsageE.,  06,  3798. 

JLEGAL  PEOCEEDINGS. 

Negotiations  for  purchase  of  addl.  land  for  1.  and 
d.  at  Osage  E.,  97, 3846. 

LEGISLATION. 

Missouri  ceded  to  U.  S.  jurisdiction  over  some  land 
lying  at  site  of  proposed  1.  and  d.  on  Osage  R.,  96, 
3968. 

OBSTETJCTIONS. 

Profiles  of  hrs.  over  the  Missouri  E.  at  Bismarck, 
Atchison,  Sioux  City,  Ft.   Leavenworth,  Blair, 


Kansas  City,  Omalia,  Randolph,  Sibley,  Platts- 
mouth, Glasgow,  Nebraska  City,  Boonville,  Eulo, 
St.  Charles,  and  St.  Joseph,  88, 2319;  89, 2766. 

Measurement  of  hrs.  over  the  R.,  93,  3944. 

List  of  brs.  over  the  K.,  94,  3108;  and  their  in- 
fluence as  obstr.,  97,  3893. 

List  of  SS.  wrecks  that  happened  on  the  R.  from 
opening  of  SS.  navigation  up  to  1897,  97, 3870. 

Lowest  points  of  brs.  over  the  R.,  96,  3804. 

Complamt  against  sand  dr.  at  Boonville,  03, 
s212. 

OPEBATIONS. 

1879-80.  Atchison,  2,572'  of  bank  at  McQueens 
Bend  revet.,  80,  1417.  Cedar  City,  1,100'  of  shore 
revet,  placed  along  city  front  and  1,900'  of  weed 
dike  placed  near  Cedar  City  Bend,  80,  1405;  83, 
1680.  Coimcil  Bluffs,  800'  of  floating  weed  dike 
placed  and  6,550'  of  bank  revet,  constr.;  860'  of 
experimental  wire  curtain,  placed  in  bend  below 
Florence,  80, 1436-1449.  Eastport,  repairs  to  work 
of  previous  season,  1,200'  of  sand  fence,  3,000'  of 
willow  curtain  dike,  and  1,000'  of  wire  screen  dike 
placed,  80,  1426-1436.  Ft.  Leavenworth,  1,670' 
shore  revet,  placed  at  mouth  of  Bee  Creek,  300'  of 
brush  dike  placed  below  br.,  80,  1414.  Glasgow, 
2,385'  weed  dike  and  1,900'  of  shore  protection 
placed,  80, 1406.  Kansas  City,  repairs  to  previous 
work  and  5,042'  of  shore  protection  placed,  SO, 
1410.  St.  Joseph,  2,000'  of  shore  revet,  in  front  of 
city,  80,  1421.  Sioux  City,  repairs  to  dike  of 
previous  season,  300'  floating  brush  dike  and  2,000' 
of  shore  protection  placed,  SO,  1463. 

1880-81.  Brownville,  closure  of  Sonora  Chute 
with  weed  dike;  preparation  for  constr.  of  wire  net 
dike,  81,  1626,  1628;  83,  1702.  Cedar  City,  wire 
screen  dike  placed  at  Cedar  City  Bend  to  replace 
the  failing  weed  dike,  81,  1606,  1608;  83,  1680. 
Council  Bluffs,  operations  confined  to  repairs  of 
former  work,  81,  1636.  Eastport,  previous  sea- 
son's work  swept  away;  1,800' brush  fence  placed 
on  bar  opposite  Nelighs;  2,250'  brush  dike  placed 
iiear  Copelands  Bend,  81,  1629,  1632;  83,  1708. 
Ft.  Leavenworth,  operations  confined  to  repairs 
of  old  work,  81,  1617.  Glasgow,  5,630'  of  bank 
revet,  in  bend  above  city,  81,  1609.  Lexington, 
5,000'  of  shore  revet,  placed  above  city,  81,  1613. 
St.  Charles,  closure  of  chute  behind  isld.,  constr.  of 
dike  at  head  of  isld.  and  at  Downings  Pt.,  81, 1604. 
St.  Joseph,  repair  of  old  work,  81,  1622.  Surs. 
made  at  Boonville,  81,  1661;  at  Brunswick,  81, 
1668:  and  at  Tuque  Greek,  81, 1667. 

1881-83.  Atchison,  permeable  dikes  con- 
tinued, 83,  1691.  Methods  of  constr.,  83,  1696. 
Brownville,  completion  of  wire  screen  dike  closing 
Sonora  Chute;  ultimate  destruction  of  the  wire, 
83,  1701,  1703.  Cedar  City,  completion  of  wire 
screen  dike  at  Cedar  City  Bend,  83, 1680.  Council 
Bluffs,  repairs  to  Omaha  revet.;  dike  and  training 
wall  constr.  near  Florence,  83,  1712,  1714.  East- 
port,  buoy  and  pile  dike  built  above  Copelands 
Bend,  83,  1706,  1708.  Ft.  Leavenworth,  repair 
work  of  previous  year;  destruction  of  works,  83, 
1694.  Glasgow,  shore  r^et.  placed  at  Cambridge 
and  Middle  Bends,  83, 1682.  Kansas  City,  revet. 
of  bank  below  Quindaro,  83,  1689.  Lexington, 
3,160'  of  St.  protection  placed  opposite  city,  83, 
1688.  Plattsmouth,  constr.  of  training  dike  at 
mouth  of  R.,  S3,  1709,  1710.  St.  Charles,  con- 
tinuation of  dike  constr.  at  Downings  Pt.  and  St. 
Charles  Isld.,  83,  1676,  1678.  St.  Joseph,  shore 
protection  and  dike  work  at  Bonton  Bend  and 
revet,  at  Ellwood  Pt.,  83,  1699.  Sioux  City, 
constr.  of  wire  screen  dike  from  right  bank  12  m. 
below  city,  83,  1718.  Sur.  of  Arrow  Eock,  Mo., 
83, 1733. 

1883-83.  Atchison,  permeable  training  dikes 
constr.  from  left  bank  above  br.  tor  rectification  of 
Chan,  approaching  br.,  83,  1305,  1326.  Council 
Bluffs,  operations  confined  to  repairs  of  Omaha 
revet,  and  discharge  observations  at  Florence,  83, 
1303.  Eastport,  5,160'  of  revet,  placed  in  bend 
above  Eastport,  83,  1303,  1311.  Kansas  City, 
8,750'  of  revet,  placed  in  Kaw  Bend,  83, 1306. 1316. 
Lexington,  4,200'  of  revet,  placed  On  left  bank 
opposite  city,  83,  1306,  1315.  St.  Charles,  2,260 
of  shore  revet,  placed  at  St.  Charles  Bend,  83, 1302 


[See  pp.  14-22  fori 
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1309.  St.'  Joseph,  Ellwood  revet,  repaired  and 
extended,  83,  1305,  1324.  Siotix  City,  extension 
of  training  dike  commenced  in  1879-80  destroyed 
during  winter,  83, 1303, 1314. 

1883-84.  Completion  of  St.  Charles  Bend 
revet.;  Omaha  revet,  extended  1,270'  and  2,500'  of 
old  work  repaired;  constr.  and  repair  of  plant,  84, 
1634. 

1884^86.  Operations  continued  under  direc- 
tion of  Missouri  E.  Commission;  revet,  placed  at 
Parkville  and  Quindaro  and  Kaw  Bends,  85, 3002, 
3018,  3021,  3024. 

1885-86.  Bank  revet,  placed  in  vicinity  of  St. 
Joseph  and  Kansas  City,  86, 2167. 

1886-87.  Progress  on  Ellwood  revet,  at  St. 
Joseph  and  on  protection  of  hanks  at  Kaw  and 
Quindaro  Bends,  87,  2914.  Bank  revet,  at  Bon- 
ton  Bend;  pile-dike  constr.  and  shore  revet,  near 
Kansas  City,  87, 3031,  3097, 3098,  3107. 

1887-88.  Constr.  and  repair  of  plant;  657  c.  y. 
r.  used  in  completion  of  revet,  in  Lower  Bonton 
Bend;  3,000  o.  y.  r.  placed  in  Ellwood  revet.;  2,960 
1. 1.  of  bank  revet,  completed  at  B.  Bottoms;  4,600 
1.  f.  of  bank  protected  at  Little  Platte  Bend;  20,261 
c.  y .  r.  quamed,  and  5,956  cords  brush  cut;  1,400 1.  f. 
of  mattress  built  in  repair  of  Kaw  Bend  revet.,  88, 
2356-2367. 

1888-89.  4,250 1.  f.  of  pile  and  brush  dike  built 
at  Sioux  City,  89,  2763.  Repair  and  reoonstr.  of 
plant,  89,  2765.  1,825  c.  y.  r.  used  in  repair  of 
Bonton  revet.,  89, 2767.  318,080  sq.  f.  of  mattress 
woven  at  Bonton  revet,  extension,  89, 2767.  136,700 
sq.  f .  of  mattress  woven  and  placed  at  Kaw  Bend 
revet.;  repair  of  plant,  89, 2792. 

1889-90.  1,575  snags  removed  and  1,048  trees 
cut,  90, 3364.  13,004 1.  f.  of  pile  and  mattress  revet, 
built  at  Omaha,  90,  3422.  Bepai'rs  to  plant,  90, 
3424.  200'  c.  y.  r.  used  in  completion  of  dike 
constr.  at  Sioux  City,  90, 3427.  4,810  1.  f.  of  revet, 
bank  protection  built  at  Nebraska  City,  90,  3428. 
5,163 1.  f.  of  bank  graded,  and  4,922 1.  f.  of  mattress 
woven  at  Bulo,  90,  3431.  Repairs  to  plant  at 
Kansas  City  Division,  90, 3435.  6,668 1.  f.  of  revet, 
constr.  at  Bee  Creek  Bend,  90,  3437.  3,935  1.  f.  of 
revet,  laid  at  Nigger  Bend,  90,  3439.  1,918  1.  f.  of 
revet,  laid  at  Kaw  Pt.,  90,  3441.  Repairs  to 
Harlem  and  Kansas  City  dUies,  90, 3442.  Repairs 
to  Kaw  Bend  at  East  Bottoms  revet.,  90,  3441. , 
1,302  1.  f.  of  pile  dike  built  at  Miami,  90, 3446. 

1890-91.  Repairs  to  dikes  in  vicinity  of  Sioux 
City,  91,  3832.  Repairs  to  plant  at  Omaha,  91, 
3834.  940  1.  f.  of  brush  and  r.  bank  revet,  built  at 
Nebraska  City,  91,  3836.  Repair  of  plant  at  Ne- 
braska City,  91, 3837.  Repair  and  constr.  of  plant 
at  St.  Joseph,  91, 3839.  3,295 1.  f.  of  pile  dike  built 
at  St.  Joseph,  91,  3841,  3843.  1,240  1.  f.  of  bank 
revet,  completed  at  St.  Joseph,  91, 3845.  3,500 1.  f. 
of  willow  curtains  woven  and  placed  upon  dikes 
at  Atchison,  91, 3847.  700 1.  f.  of  bank  revet,  built 
above  Harlem  Dikes,  91,  3849.  630  1.  f.  of  single 
and  866  1.  f.  of  double  row  dike  built  at  Kansas 
City,  91,  3850.  836  cords  of  brush  and  31,977  1.  f. 
of  Cottonwood  piling  procured,  91, 3851. 

1891-93.  9,220  1.  f.  of  bank  revet,  constr. 
vicinity  of  Council  Blufls,  93,  3274.    Repairs  to 

Elant  at  Nebraska  City,  98,  3279.  14,246  1.  f.  of 
ank  revet,  constr.  at  Belmont  Bend,  98,  3280. 
Repairs  to  break  in  Elwood  revet,  98, 3282.  -3,000 
1.  fT  of  bank  revet,  constr.  at  Bonton  Bend,  93, 
3283.  Extension  and  repair  of  pile  dikes  in  vicinity 
of  St.  Joseph,  93,  3286.  Repairs  to  Little  Platte 
Bend  and  Kaw  Bend  revet.  93,  3290.  431 1.  f.  of 
double-row  and  993  1.  f.  of  triple-row  dike  constr. 
in  extension  of  Kansas  City  and  Harlem  dikes, 
98,3293.  1.2441.  f.  of  single,  3,4721.  f.  of  double.and 
4,760 1.  f .  of  triple-row  dike  constr.  in  Group  I,  First 
Reach,  98,  3301.  165  1.  f.  of  double-row  dike  and 
1,400 1.  f.  of  triple-row  dike  built  in  Group  II,  First 
Beach,  93,  3304.    120 1.  f.  of  double-row  dike  and 


4,001  1.  f.  of  triple-row  dike  built  in  Group  III, 
First  Reach,  93,  3306.  389  1.  f.  of  double-row  dike 
and  895  1.  f.  of  triple-row  dike  built  in  Cedar  Isld. 
Group,  93, 3309. 

1893-93.  Council  Bluffs,  revet,  on  Iowa  shore 
extended,  2  pile  dikes  built,  revet,  strengthened, 
and  minor  repairs  made.  St.  Joseph,  revet,  re- 
paired. Kansas  City,  revet,  repaired  and  ex- 
tended. In  first  reach  17,000  I.  fT  pile  dike  built, 
and  about  8,000  1.  f.  revet,  built,  repaired,  and 
extended.  Over  2,000  obstr.  removed,  93,  3921. 
Gauges  maintained,  93, 4221. 

1893-94.  CouncilBlufls,2,6001.t.bankproteoted 
where  broken.  4  500 1.  f .  damaged  revet,  repaired  at 
St.  Joseph.  Osage  Division,  revet,  work,  and 
10,472  1. 1,  of  permeable  dike  work  built,  and  1,525 
1.  f.  dam  built  across  Osage  Chute.  Gasconade  Di- 
vision, 10,175 1.  f .  of  permeable  dikes  built;  plant  re- 
paired; almost  1,000  snags  and  other  obstr.  re- 
moved, 94, 3075.    Gauges  maintained,  94,  3108. 

1894-95.  Omaha,  dike  building  in  progress. 
Dike  repairs  at  St.  Joseph.  Considerable  work 
done  at  Atchison  to  prevent  erosion.  Dike  work 
begun  at  Leavenworth.  18,693 1.  f.  of  dike  work  in 
progress  in  Osage  Division.  In  Gasconade  Di- 
vision over  15,000 1.  f .  dike  work;  about  2,000  obstr. 
removed.  Large  number  of  snags,  etc.,  removed 
from  Osage  E.,  and  preparations  made  for  be- 
giiming  1.  and  a.  Snags  removed  from  Gasconade 
B.,  and  nearly  1,000  1.  f.  bank  revetted,  95,  3960. 
Gauges  maintained,  95, 4000. 

1895-96.  Dike  work  at  Omaha.  Dikes  re- 
paired at  St.  Joseph.  2  dikes  built  at  Leaven- 
worth to  relieve  danger  to  approach  of  BE.  br. 
Dikes  built,  revet,  constr.  and  extended  in  Osage 
Division.  An  unusual  amount  of  repair  work  in 
Gasconade  Division,  due  to  floods;  dikes  and 
revetments  built  and  extended;  nearly  2,000  snags 
and  other  obstr.  removed.  L.  and  d.  building 
begun  on  Osage  E.  Obstr.  removed  from  Gas- 
conade B.  and  a  series  of  dikes  built,  96,  3763. 
Gauges  maintained,  96, 3802. 

1896-97.  Omaha  and  Council  Bluffs:  A 
system  of  training  and  cross  dikes  built.  Ne- 
braska City:  system  of  dikes  built  to  protect  revet. 
Work  of  bringing  the  Osage  info  the  Missouri 
above  Dodds  Isld.  and  closing  the  chute  s.  of  the 
isld.  in  progress;  dikes  extended  and  repaired, 
and  new  dikes  built  and  revet,  repaired.  !m  Gas- 
conade Division,  revet.,  dike  constr.,  and  repairs; 
building  of  experimental  bahkhead  designed  as  a 
substitute  for  revet.;  care  and  repair  of  plant,  etc. 
About  1,000  snags,  etc.,  removed  from  Osage  E.j 
cofferdam  of  lock  excavated,  and  materials  gathered 
for  building  dam.  Snags,  etc.,  removed  from  Gas-, 
conade  E.;  r.  quarried,  and  over  1,000  1.  f.  dikes 
built.  97, 3840.    Gauges  maintained,  97, 3839, 3859. 

1897-98.  Nebraska  City,  riprapping,  and 
several  pile  dikes  built.  System  of  3  dikes  built 
at  Leavenworth.  Below  'Kansas  City,  training 
and  protecting  work;  bankheads  built  at  several 
places.  Gasconade  Division:  Earth  excavation  and 
embankment  work  for  new  junction  of  Osage  and 
Missouri  Rs.;  experimental  dike  work;  dikes  le- 
paired  and  built;  extension  of  bankheads  and 
much  misc.  work.  About  600  obstr.  removed. 
L.  and  d.  building  under  way  at  Osage  E.,  and 
model  of  dam  built,  and  observed  to  work  satis- 
factorily, 98, 3462;  gauges  maintained,  98, 3484. 

1898-99.  About  500  obstr.  removed.  Bevet. 
built,  repaired,  and  extended,  and  misc.  work 
done  at  various  places  in  Omaha  Division.  Dike 
constr.  in  Gasconade  Division,  and  preparations 
made  to  control  new  junction  of  Missouri  and 
Osage;  revet,  repaired  and  extended.  Prepara- 
tions for  continuing  work  on  1.  and  d.  on  Osage  E., 
99,  3658;  gauges  maintained,  99, 3675. 

1899-00.  About  1,000  obstr.  removed.  Bevet. 
work,  dike  constr.,  etc.,  at  various  places  In  Omaha 
Division  and  at  other  places.    Ice  H.  made  for 
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plant  at  Musics  Ferry.  Dikes  and  revet,  built  in 
Gasconade  Division,  and  some  repaired.  L.  and 
d.  almost  completed  on  Osage  B.  Snags,  etc.,  re- 
moved from  Gasconade  R.,  and  dams  oonstr.  at 
several  places,  00,  4938;  gauges  maintained,  00, 
4955. 

1900-01.  436  snags  and  other  obstr.  removed, 
and  669  trees  cut,  01,  s366.  Two  pile  dikes  rein- 
forced, and  1884 1.  f.  revet,  built  in  Omaha  Reach; 
repairs  and  imp.  made  to  existing  dites,  and  new 
longitudinal  d&e  built  In  Nebraska  City  Reach, 
01,s367.  6,2801.f.revet.builtinRulo Reach;  2short 
lines  abattis,  fascine  work  bet.,  and  330  L  f.  longi- 
tudinal dike,  built  in  St.  Joseph  Reach;  dike  re- 
paired, 2  short  dikes,  revet,  radial  dike  and  pile 
extension  built  in  Little  Blue  Reach,  01,  s368. 
T-dike  built,  and  bankheads  repaired  and  strength- 
ened in  Glasgow  Reach;  outer  wall  pilework  ex- 
tended upstream  and  protected  by  mattress,  and 
fascine  spur  dike  built  in  Rocheport  Reach,  01, 
s369.  393 1.  f.  stem  and  longitudinal  dike  and  dike  of 
pile  clusters  built  in  Howard  Bend  Reach;  abattis 
and  dike  repaired  opposite  Jefferson  City;  revet, 
at  Straubs  Bend  repau-ed,  01,  s370.  Repairs  made 
and  10  new  barges  added  to  plant,  01,  s371.  Osage 
River:  Work  commenced  with  hired  labor  on  com- 
pletion of  Look  and  Dam  No.  1;  lock  completed; 
work  on  dam  hampered  by  high  stage  of  R.;  foun- 
dation piles  driven,  valve-operating  engines  in- 
stalled, cistern  built,  etc.,  01,  s372.  Gasconade  R.: 
Dam  at  Brown  shanty  repaired,  cross  dams  and 
training  walls  built  at  Hensleys  Shoals,  Larkes 
Ferry,  Stake  Shoals,  and  Bakers  Shoals,  01,  s373. 
Tabular  statements  of  app.  and  expend.,  01,  s377. 

1901-02.  None,  except  care  of  plant,  owing  to 
lack  of  funds,  03,  sl75.  Tabtilar  statement  of  app. 
and  expend.,  08,  sl84.  Brief  description  of  works 
built  under  Missouri  R.  Commission,  03,  sl94. 
Discussion  of  method  of  app.  money,  and  its  bear- 
ing on  work  accomplished  by  Missoiu'i  R.  Com- 
mission, 02,  sl77. 

PHYSICAL  CHARACTEBISTICS.    (See  Sur- 
veys and  Maps.) 

General  description  of  R.,  81, 1650. 

Coss-sections  before  and  after  imp.  at  Atchison, 
83, 1328. 

Changes  in  1880  in  vicinity  of  Brownville,  81, 
1627;  of  Omaha,  81, 1637. 

Formation  of  cut-ofE  near  Omaha,  83, 1712. 

Ice  observations  at  Nebraska  City,  81, 1630. 

Floods  in  1881,  81, 1643. 

R.  sections,  slope,  and  discharge,  81,  1644,  16S0, 
1651. 

Drift  deposits,  81, 1651. 

Sediment,  81, 1651;  87, 3090,  3121. 

Depth  of  bed  rock,  81, 1651. 

Discharge  observations,  87, 3081. 

Dates  of  ice  closings  and  openings  on  the  Missouri 
R.,  1872-1887,  88,  2326;  90,  3392. 

Descriptions  and  elevations  of  bench  marks  on 
the  Missouri  R.,  referred  to  St.  Louis  City  directrix. 
May,  1888,  88, 2328;  May,  1890,  90, 3393. 

Slope  profiles  of  Missouri  R.  from  St.  Charles  to 
Sioux  City,  89, 2766. 

Report  on  borings  in  the  Missouri  B.  Valley,  90, 
3376. 

Rock  profUes  in  the  vicinity  of  St.  Charles,  Mo., 
90,  3390. 

Borings  at  St.  Charles,  Sibley,  Randolph  Blult, 
Kansas  City,  and  Bellefontaine  BluSs,  Mo.; 
Leavenworth,  White  Cloud,  and  Quindaro,  Kans.; 
Rulo,  Arago,  Nebraska'  City,  Plattsburg,  Omaha, 
and  Blair,  Nebr.;  Sioux  City,  Iowa;  Chamberlain, 
S.  Dak.;  Bismarck,  N.  Dak.,  90, 3390. 


Napoleon:  Description  of,  00,  2848,  2863.  Much 
valuable  land  destroyed  each  year  at  Napoleon, 
causing  shoals,  00, 2853. 

Water-gauge  readings  for  1891,  91,  3819. 

Tables  showing  mean  daily  stage  and  discharge 
of  Missouri  R.  from  1879  to  1890,  91, 3822,  3826. 

Table  showing  total  an.  discharge  of  Missouri  R. 
from  1879  to  1890,  91, 3827. 

Areas  of  cross  sections  in  vicinity  of  dikes  constr. 
in  First  Reach,  93,  3310. 

Distances  of  various  points  on  the  R.,  93,  3944. 

Cross  sections:  Osage  Division,  93,  4248;  94, 
3140;  Gasconade  Division,  94,  3168. 

Results  of  r.  borings  in  the  R.  valley,  94,  3111. 

Data,  1885-1893,  94, 3113. 

The  shallow  and  tortuous  Chan,  found  to  be 
susceptible  to  the  imp.  plans  of  the  commission. 
6'  to  8'  to  be  counted  on,  and  probably  greater 
depth,  if  imp.  were  continued.  Natural  depths  3', 
and  often  2i',  95,  3970. 


Immense  area  of  accretions  built  up  by  dike 
work  in  Osage  Division,  and  a  good  navigable 
Chan,  existing,  1896,  where  formerly  there  was  the 
most  troublesome  part  of  the  B.,  96,  3767. 

L.-w.  discharge.    Tabulation  of  results,  96,  3808. 

Osage  River:  Good,  navigable  stage  found  to  be 

Eossible,  1898,  without  recourse  t«  costly  system  of 
and  d.,  98,  3472. 

Floods  of  1898-99  subjected  the  works  to  severe 
strain,  99, 3663. 

Floods  and  ice  damaging  works.  (See  each  an. 
report,  at  beginning.) 

Gauge  readings,  01,  s366. 

Increasing  tendency  of  bank  at  St.  Joseph  to 
caving,  01, 2367. 

Description  of  country  along  R.;  new  land  formed 
by  imp.,  03,  sl77. 

PLANS.    (See  Projects.) 

By  Maj.  Suter,  imp.  R.  at  Arrow  Rock,  Boon- 
ville,  Brunswick,  and  Tuque  Creek,  Mo.,  with 
permeable  dikes  and  shore  protection,  81,  1661, 
1667,  1668;  83, 1733. 

PRIVATE  WORK. 

Considerable  work  done  at  Atchison  by  BR.  and 
br.  companies  to  prevent  destruction  of  their  prop- 
erty by  eroding  bank,  96,  3961. 

Large  break  in  revet,  at  Council  Bluffs  repaired 
by  RR.  company,  99,  3663. 

7,975 1.  f.  revet,  built  near  Rulo  by  Chicago,  Bur- 
lington &  Quincy  RR.  Co.,  03,  s211. 

PROJECTS.    (See  Flans.) 

By  Maj.  Suter,  arrest  of  deposits  at  portions  of 
the  R.  designed  to  be  abandoned,  causing  the  B. 
to  build  up  new  banks  and  excavate  new  cban.  at 

gortions  requiring  imp.;  the  holding  of  such  new 
nes  and  the  protection  of  banks  against  erosion  by 
light  mattress  protection;  est.,  $10,000  per  m.,  81, 
1668;  83,  226,  1732;  approv.  by  Missouri  B.  Com- 
mission, 85,  2991,  2999,  3003. 

Act  Sept.  19,  1890,  provided  that,  with  certain 
specified  exceptions,  the  app.  of  that  year  should 
be  expend,  on  the  B.  below  Sioux  City  in  a  sys- 
tematic imp.  of  the  R.  from  its  mouth  up,  in  reaches 
to  be  designated  by  the  commission.  R.  divided 
into  6  reaches.  The  first  reach  divided  into  the 
Gasconade  and  Osage  Divisions,  97, 3841. 

Osage  River:  By  commission,  1894,  for  removing 
snags  and  other  obstr.  for  1.  and  d.  at  Brenneke 
Shoal;  est.,  $266,000,  95,  3966.    Reduction  of  ele- 
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vation  of  lower  sill  of  look  by  5',  due  to  effect  of 
df.  on  adjacent  water  surfaces,  96,  3770.  By  Capt. 
ChitteBden,  1897,  for  concrete  lock  42'  x  220',  and  a 
dam  in  10  75'  sections,  separated  by  9  piers  10'  x  13' 
at  tbe  base,  materials  to  be  wood,  iron,  and  St.; 
tbe  foundations  of  both  structures  to  be  built  on 
piling  and  timber  grillage.  Novel  form  of  drum 
weir  used.  (See  Boards  of  Engineers.)  Final  est. 
cost,  J32fl,000,  97,  3946.  Est.,  and  discussion  of 
strains,  97,  3953,  3956.  Costly  system  of  imp.  E. 
With  1.  and  d.  considered  unnecessary,  1898,  98, 
S472.. 

Probability  that  imp.  of  the  first  reach  might  be 
completed  for  less  than  bet.  33,000,000  and  $3,500,000, 
96,  3772. 

Specifications  for  dikes,  96,  3841.  Total  cost  of 
dike  work.  Gasconade  Division,  96,  3849. 

All  the  works  in  the  first  reach  united  into  one 
division,  the  Gasconade  Division,  97,  3846;  98, 
3466. 

The  results  obtained  by  the  commission,  up  to 
1897,  showed  beyond  question  the  practicability  of 
controlling  the  K.,  holding  its  banks  to  give  ample 
Chan,  for  navigation;  but  the  cost,  the  imcertainty 
of  the  permanency  of  the  work,  and  the  slowness 
of  progress,  discouraging  to  Congress.  Congress 
yielding  at  "this"  time  to  demands  for  applica- 
tions of  considerable  portions  of  the  reduced  app. 
to  isolated  places  where  the  only  objects  to  be 
attained  would  be  the  protection  of  local,  unim- 
portant, and  often  private  interests,  97,  3847;  99, 
3666. 

Filling  and  emptying  of  locks;  general  methods; 
study,  97,  3936. 

New  system  of  bank  protection  promising  large 
reduction  in  cost  of  protection  work,  98,  3472. 

The  work  of  the  commission  on  the  R.  had  not 
developed,  up  to  1900,  so  as  to  render  the  submis- 
sion of  an  est.  for  an.  mainten.  possible,  00,  4947. 

Impossibility  of  carrying  on  work  with  any 
degree  of  efficiency  under  the  system  of  app.  in 
practice,  00,  4947. 

Completion  of  the  plans  of  the  commission  in  the 
first  reach,  opening  the  R.  from  its  mouth  to  Jeffer- 
son City,  would  fully  demonstrate  the  advisability 
or  inadvisabihty  of  continuing  the  works  of  imp. 
in  the  upper  parts  of  the  district  of  the  commission, 
00,  4947. 

Lt.  Col.  Stiokney,  1899,  est.  it  would  oostS185,250. 
for  dikes  and  revet,  to  protect  banks  for  10  m.  at 
Huntsdale,  00,  2851;  and  $385,000  to  rectify  chan. 
at  Napoleon,  00, 2857. 

Gasconade  River:  Commission  recom.  $15,000  per 
year  lor  imp.  of  this  stream,  00,  4948. 

By  Lt.  Col.  Stiokney,  1900,  protecting  E.  front 
at  St.  Joseph  by  revet.;  est.,  $75,000;  and  to  pre- 
vent R.  breaking  through  into  Lake  Contrary  by 
dike  extension  and  revet,  work;  est.,  $120,000,  01, 
2367. 

By  Missouri  R.  Commission,  1900,  expend,  of 
app.  of  $250,000  in  continuing  imp.  bet.  SioUx  City 
and  mouth,  01,  s365. 

Cant.  Keller  est.,  1900,  $20,000  to  complete  Lock 
and  Dam  No.  1,  Osage  R.,  and  recom.  further  app. 
of  $25,000  for  work  above  the  lock  01, 2371. 

SCnaVETS.    (See  Physical  characteristics.) 

For  outlines  of  sur.,  ex.,  etc.,  see  beginning  of 
each  an.  report. 

Bench  marks.  (See  Physical  characteristics, 
par.  13.) 

At  Boonville,  Brunswick,  and  Tuque  Creek, 
Mo.,  au.  act  June  14,  1880;  made  by  Maj.  Suter, 
1880,  81, 1661, 1667, 1668, 


At  Atrow  Sock,  Mo.,  au.  act  Mar.  3,  1881;  made 
by  Maj.  Suter,  1881,  88, 1733. 

Three  Forks,  Mont.,  to  Ft.  Benton,  Mont.,  91, 
3745. 

Ex.  and  sur.  at  Huntsdale,  to  prevent  bank 
erosion  of  n.  side,  au.  act  Mar.  3,  1899;  made  by 
Lt.  Col.  Stiokney,  1899  (K.  tav.),  00,  2847. 

Ex.  and  sur.  at  Napoleon  to  prevent  bank  erosion 
and  cuttmg  of  new  chan.,  au.  act  Mar.  3,  1899; 
made  by  Lt.  Col.  Stiokney,  1899  (H.  fav.),  00, 2862. 

Ex.  old  mouth  of  Platte  R.  to  Leavenworth,  and  at 
Weston,  for  Imp.  au.  act  Sept.  19, 1890;  made,  1891, 
by  Lt.  Col.  Suter  (R.  untav.),  91, 2229. 

Index  to  data,  1885-93,  94, 3113. 

H.  lines,  Kansas  City,  estab.  by  commission,  94, 
31SB. 

Ex.  of  Osage  R.,  96,  3798. 

Precise  levels:  St.  Joseph  to  St.  Charles,  93, 3966; 
St.  Joseph  to  mouth  of  R.,  tabxilation  of  results, 
93,  3963.  Bench  marks,  St.  Louis  to  St.  Joseph, 
93,  4089.  Sioux  City  to  St.  Joseph,  93,  4134.  St. 
Louis  to  St.  Joseph,  tabulation  of  results,  93,  4136. 
Bench  marks,  St.  Joseph  to  Sioux  City,  93,  4210. 
Gauge  bench  marks  comiected  by  line  run  from 
Sioux  City  to  R.  mouth,  1892,  93,  4218.  Geodetic 
and  elevation  monument  and  meridian  stone  set 
in  capitol  grounds  at  Jefferson  City,  Mo.,  94,  308.5. 
Blair,  Nebr.,  to  Dewltt,  Mo.,  bench  marks,  94, 
3091;  tabulation  of  results  of  precise  levels,  94, 3095. 

Triangulation:  Secondary,  89,  2753;  90,  3398; 
91,  3756;  92,  3259.  Geographical  positions  of  the 
various  points  on  the  R.,  93,  3942.  System  of  the 
commission  connected  to  the  primary  triangulation 
system  of  the  Coast  and  Geodetic  Sur.,  94,  3085. 
Missouri  R.  Valley,  Sioux  City  to  R.  mouth,  party 
organized,  95,  3968. 

Topographical  sur.,  96, 3797. 

Various  ex.  and  sur.,  01,  s371;  03,  s202,  208. 


Maps  (refs.  to  maps  arranged  alphabetically): 

Accretions  and  dikes,  96,  3860.  Abatis  work. 
Chamois  Reach,  99, 3712. 

Bankhead  constr.  details,  97,  3960;  98,  3548; 
99,  3712;  (photograph)  99,  3744;  00,  4973. 

Chute,  method  of  closing,  98, 3648. 

Cross  sections:  Osage  Division,  95,  4048;  96, 
3860;  97,  3960.  Gasconade  Division,  95,  4048;  96, 
3860;  97,  3960.  Omaha  Division,  98,  3548.  Jeffer- 
son City,  00,  4980. 

Dams:  Osage  Chute  Dam,  94,  3150;  96,  3860. 

Discharge  observations,  1895,  96,  3860. 

Dikes:  Constr.  details,  89,  2778,  2790;  93,  4256; 
94,  3150;  95,  4048;  96,  3860;  97,  3960;  98,  3548; 
99,  3700.  Profiles,  94,  3160;  96,  3860;  97,  3960. 
Dike  and  mattress  work,  96,  4048.  Hydraulic 
grading  for  revet.  96, 3860.  Old  dikes  in  good  re- 
pair, Osage  R.,  98, 3648.  DUres  and  curtain  work, 
99, 3712.  Kaw  R.  dikes,  99,  3700.  Leavenworth, 
99,  3700.  Dike  work  and  its  effects  in  various 
reaches,  96,  3860;  99,  3744.  Pigeon  Creek  dikes. 
00,  4972;  longitudinal,  01,  s398. 

Divisions:  First  Reach,  95,  4048;  Gasconade  Di- 
vision, 93,  4264;  94,  3168;  95,  4048;  96,  3860;  97. 
3960;  98,  3548.  Kansas  City  Division,  93,  4235* 
Omaha  Division,  93  (atlas),  168,  170;  93,  4226; 
94,  3125;  95,  4048.  Omaha  Division  and  isolated 
places,  96,  3860.  Omaha  Division,  97,  3960;  98, 
3548.  Osage  Division,  93,  4266;  94,  3150;  96, 
4048;  96,  3860;  97,  3960.  St.  Joseph  Division  93, 
4230;  94, 3128.  '       ' 

GabJQB  construction,  99, 3744, 
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Gauge  bulletins,  93, 4222. 
Groin  construction,  99,  3744 

Hydrographs:  Gasconade  dikes,  vicinity,  97, 
3960.  Below  Kansas  City,  99,  3744.  Osage  Di- 
vision dikes,  vicinity,  97,  3960. 

Ice:  Works  damaged  by,  99,  3744. 

Locks:  Diagrams  showing  time  required  to 
empty  and  All  locks,  97,  3960.  Osage  R.,  showing 
construction,  98,  3548. 

Mattress  work:  Details,  89,  2778;  96,  3860;  99, 
3744. 

Miscellaneous  places: 

96, 3860. 

Atchison,  83,  1694;  83,  1328;  87,  3118;  89, 
2782;  90, 3434;  91, 3847;  03,  s212. 

Arrow  Eock,  87, 3118. 

Bakers,  Fontanelle,  and  Shonkin  Bars, 
Evans  Bend,  Seigneurs  Heach,  and  Crooon- 
dunez,  90, 3420. 

Boonville,  81, 1662. 

Brunswick,  81, 1668. 

Brownville,  83, 1702;  87, 3118. 

Camden,  87, 3119. 

Cedar  City,  83, 1680. 

Chamois,  99,  3712. 

Claysville  to  Isabell  Stu.,  03,  s212. 

Council  Bluffs,  83, 1716;  87,3118;  93  (atlas), 
161;  03,  s212. 

East  Bottoms,  88, 2368. 

Leavenworth,  83,  1692;  84,  1538;  87,  3118; 
03,  s212. 

Glasgow,  80, 1406;  83, 1682. 

Harlem  dikes,  89, 2794. 

Howard  Bend,  01,  s410;  03,  s212. 

Huntsdale,  03,  s212. 

Isabel!  Stn.  to  Ehineland  Ldg.,  03,  s212. 

Jefferson  City,  00, 4980. 

Kansas  City,  83,  1690;  83,  1316;  84,  1538; 
87,  3098,  3118;  90,  3446;  91,  3852;  98,  3548; 
99, 3744;  02,  s212. 

Kickapoo  Isld.  and  Leavenworth,  98, 3548. 

Leavenworth  to  St.  Louis,  87, 3052. 

Lexington,  83, 1688;  83, 1328;  84, 1538;  03, 
s212. 

Little  Blue  Eeach,  01,  s410;  03,  s212. 


Little  Missouri,  03,  s212. 

Little  Platte  Bend,  88, 2368;  89, 2794. 

Miami,  90, 3446;  03,  s212. 

Nebraska  City,  80, 1434;  83,  1708;  83,  1330; 

87,  3118;  89,   2782;  90,   3428;  91,   3837;  97, 
3960;  00,  4963;  01,  s398;  03,  s212. 

Nigger  Bend,  03,  s212. 
Omaha,   89,  2764;  90,  3426;  00,  4972;  03, 
s212. 
Platte  R.  to  Leavenworth,  91, 2230. 
Plattsmouth,  83, 1710;  87, 3118. 
Pelican  Bend,  03,  s212. 
Eulo,  90,  3430;  91,  3839;  01,  s398;  03,  s212. 
Eocheport,  Mo.,  01,  s410;  03,  s212. 
St.  Charles,  83, 1678;  83, 1328. 
St.  Joseph,  83, 1700;  83, 1326;  87, 3110,  3118; 

88,  2368;  89,    2782;  90,    3432;  91,    3846;  93 
(atlas),  166;  00,  4972;  01,  s398;  03,  s2I2. 

Sioux  City,   83,  1718;  89,  2764;  90,  3426; 
91,  3833;  93  (atlas),  158;  03,  s212. 
Tuque  Creek,  81, 1668. 
Upper  Kaw  Bend,  88, 2368;  89, 2794. 
WiUioite  Bend,  01,  s410;  03,  s212. 

Photographs,  01,  s410,  s398. 

Pilework:  Plant,  89,  2778;  works  below  Kansas 
City,  89, 2790;  00,  4992. 

Plane,  change  of,  96, 3860. 

Eevetraents:  Details  of  constr.,  etc.,  99,  3700, 
3744;  00,  4992. 

Rivers  (tributaries,  etc.):  Osage  E.,  96,  3860; 
98,  3548.  Osage  Pt.,  design  for  cut,  97,  3960;  de- 
tails of  constr.,  98,  3548;  99,  3712.  Kansas  and 
Missouri  Junction,  99,  3700.  Gasconade  E.  locali- 
ties, 00, 5006. 

Shore-protection  details,  98,  3548. 

Triangulation:  Sketches  of  secondary  triangula- 
tion  of  the  R.  from  Three  Forks  to  Leavenworth, 
91, 3802. 

Velocity  observations:  Gasconade  Division,  97, 
3960. 

Winter  H.  for  plant.  Musics  Ferry,  00,  4992. 
Wrecks  on  the  E.,  list  of,  up  to  1897,  97,  3960. 


Part  (i),  GG-3 


Missouri  Birer.     (Bemoving;  snags,  Kansas 
City  to  mouth.) 


APPBOPRIATIONS.    (See  p.  1041.) 

CONTRACTS. 

1885.  J.  Eees,  hull  of  steel  and  iron  snag  boat, 
151,500,  83, 1635. 

1886.  J.  D.  Lavoisin,  upper  works  of  new  snag 
boat,  813,000,  86, 1395. 

ENGINEERS. 

Clilef  of  Engineers.  R.,  80, 162;  81,  223,  229; 
83,  222,  225;  83,  229,  230;  84,  236;  85,  252;  86, 
244;  87,  211;  88, 192;  89,  226. 

In  charge: 

Maj.  C.  E.  Suter,  1873-84.  E.,  80, 1402;  81, 1599, 
1647;  83, 1675, 1724;  83, 1297;  84, 1531;  85, 1653. 

Maj.  A.  M.  Miller,  1884-89.  R.,  85,  1634;  86, 
1394;  87, 1655;  88, 1421;  89, 1673. 


OPERATIONS. 

1879-80.  792  snags  and  6  drift  piles  removed, 
80, 1402. 

1880-81.  1,022  snags  and  25  drift  piles  removed, 
81, 1601. 

1881-83.  1,716  snags  and  12  drift  piles  removed, 
83, 1724. 

1883-83.  1,262  snags  and  11  drift  piles  removed, 
83, 1299, 1301. 

1883-84.  901  snags  and  17  drift  piles  removed, 
84, 1532. 

1884-85.  1,041  snags  and  11  drift  piles  re- 
moved; hull  of  new  snag  boat  in  process  of  constr., 
85, 1636, 1653. 

1885-86.  546  snags  removed,  new  snag  boat  in 
process  of  constr.,  86, 1394. 

1886-87.  New  snag  boat  completed,  descrip- 
tion of;  624  snags  removed.  87, 1555. 


Part  Cj),  GG-2      Missouri  River,  above  Sioux  City,  Iowa. 


APPROPRIATIONS.    (See  p.  1041.) 
COMMERCE. 

Description  of,  81, 1674;  83,  1361;  86,  3032;  87, 
1601,  2988,  3010,  3012,  3021. 

Early  C,  83, 1342. 


List  of  boats  navigating  upper  E.,  83, 1344;  87, 
2994,3025. 


C 
Ft 


C,  1887  and  1888,  89, 2761. 

□.importance  of  Missouri  bet.  Sioux  City  and 
;.  Benlon,  91, 2243. 
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See  p.  1037. 


MISSOUKI  RITEB.        See  special  index,  p.  1038. 


Trade  to  be  encouraged  considered  small,  95, 
2220,  2221.  In  1895  there  was  about  25,000  t.  an. 
carried  bet.  Yellowstone  and  Sioux  City,  95,  2222. 
Demand  for  imp.  coming  more  from  those  interested 
in  bank  protection  to  prevent  flooding  of  bottom 
lands  than  from  those  interested  in  navigation, 
9S,  2221. 

Description  of,  opposite  Sioux  City,  9S,  2241. 

Stubbs  Ferry  to  Great  Falls:  This  portion  par- 
alleled by  Montana  Central  KR.;  but  if  sufficient 
d.  were  in  E.  C.  by  it  would  be  increased,  96, 1866. 

Ft.  Benton  to  Carroll:  No  C.  on  this  portion 
since  1890;  taken  away  by  ERs.,  96,  1867;  99, 
2219. 

Bismarck:  Small,  96, 1869, 1870. 

Pierre  and  Ft.  Pierre:  None,  and  none  expected, 
96, 1871. 

Yankton:  Probably  large  in  future,  97, 2181. 

Elk  Pt.,  97, 2182.    (See  Projects.) 

CONTRACTS. 

1891.  I.  P.  Baker,  charter  of  towboat,  S50  per 
day,  91, 2234.      ' 

1894.  Iowa  Iron  Works,  altering  and  repairing 
snag  boat,  $4,375;  E.  A.  Conway,  coal,  $2,597.30, 
94, 1747. 

1895.  J.  H.  Owen,  lumber,  $20.90,  $29,  $30  M; 
piling  35*,  36.90*  1.  f.;  C.  B.  Ingham,  broken  St., 
$1.07,  $1.73  0.  y.,  95,  2222.  G.  Adgate  and  F.  D. 
Halm,  broken  St.,  $1.89  c.  y.;  Goodrich  &  Eobson, 
piles,  33.40 1. 1.:  J.  W.  Smith,  sawed  lumber,  $18.60 
M;  L.  G.  Evenst,  coal,  $3,755,  95, 2223. 

1896.  J.  Eeese  &  Sons  Co.,  mooring  posts,  etc., 
$633.36,  96, 1894. 

1897.  M.  Naughton,  bank  grading,  54$  c.  y.; 
McNamara,  Miller  &  Keefe,  brush,  $1.48  c.  y.; 
J.  C.  Hayes,  riprap  St.,  634  c.  y.;  brush,  $1.27  o.  y.; 
M.  Naughton,  brush,  $1.45  cord,  97,  2186.  P.  C. 
Miller,  brush,  $1.60;  Smith  &  Betz,  brush,  $1.45; 
J.  C.  French,  riprap  St.,  35$  c.  y.;  Moser  &  Ekroth, 
brush,  $1.36  cord;  P.  E.  Byrne,  brush,  $1.99; 
Northern  Pacific  Ey.  Co.,  riprap  St.,  $1.25  c.  y.; 
W.  E.  Martin,  St.,  $1.25  and  $1,  97,  2187. 

ENGINEERS. 
Cblet  of  Engineers :    R.— 

Above  mouth  of  the  Yellowstone,  80,  169; 
81,  230;  88,  227. 

Niobrara,  Nebr.,  80, 169;  81,  230. 

Vermillion,  S.  Dak.,  80, 167;  81,228;  83, 225; 
83, 233. 

Yankton,  S.  Dak.,  80, 169;  81,230. 

Sioux  City  to  Ft.  Benton.  83,  234;  84,  237; 
85,  258;  86,  248;  87,  215,  341;  88,  205;  89, 
366;  90,331;  91,275;  93,295;  94,270;  95,301, 
304;  96,260;  97,333;  98,323;  99,385;  00,444. 

Sioux  City  to  Great  Falls.  K.,  91,  275;  93, 
263. 

Bismarck,  N.  Dak.    R.,  89, 241. 

Rs.,  01,  462;  OS,  381. 

In  charge: 

Maj.  C.  B.  Suter,  1875-82:  R.— 

Niobrara,  Nebr.    R.,  81, 1665. 

Vermillion,  S.  Dak.  R.,  80,  1456,  1458;  81. 
1645;  83, 1722;  83, 1331. 

Yankton,  8.  Dak.    R.,  81, 1663. 

Trans,  to  Capt.  E.  Maguire,  Oct.,  1882.  R.. 
83, 1331. 

Capt.  E.  Maguire,  1877-83— 

Above  mouth  of  Yellow.=!tone.  R.,  80, 1471- 
81, 1671;  83,  1741. 

Bet.  Sioux  City  and  Ft.  Benton.  R..  83. 
1339. 

Capt.  J.  B.  Quinn,  1883-86.  R.,  83,  1367;  84, 
1541;  85, 3028. 


Missouri  E.  Commission,  1884,  85, 258, 2989.  R., 
85,  2989;  86,  2167;  87,  2914,  3026;  89,  2743;  90, 
3362. 

Capt.  0.  B.  Sears.    R.,  87, 1597. 

MaJ.  C.  J.  Allen,  1888-89.    R.,  88, 1668;  89, 1810, 

Lt.  H.  M.  Chittenden,  1889-90.  R,  89,  2760; 
90,  3419. 

Capt.  C.  F.  Powell,  1891-2.  R,  91,  2232,  2242, 
2245,  2248;  93, 1875. 

Col.  O.  M.  Poe,  1890.    R.,  91, 2245, 2249. 

Capt.  H.  F.  Hodges,  1893-95.  R.,  93,  2297;  94, 
1739;  95, 2213, 2240. 

Lt.  Col.  W.  A.  Jones,  1896.    B.,  96, 1865. 

Capt.  J.  C.  Sanford,  1897-99.  E.,  97,  2177;  98, 
1841;  99, 2217. 

Capt.  H.  M.  Chittenden,  1900-02.  B.,  00,  2859; 
01, 2373;  03, 1687. 

Assistants: 

T.  T.  Johnston.    R.,  81, 1663, 1666. 

W.  H.  Wood.  R.,  83,  1371;  97,  2190;  98,  1850; 
99, 2225;  00, 2866;  01, 2379. 

F.  M.  Towar.  Eh  93,  2315;  95,  2230;  96,  1890; 
97, 2204. 

H.  C.  Gould.  Rh  91,  2234;  93,  1879;  93,  2316; 
94,  1770;  95,  2232;  96,  1879,  1885;  97,  2192;  98, 
1852. 

List  of  assistants  employed  on  general  sur.  of  the 
E.,  94, 1754. 
W.  G.  Price.    Rh  94, 1769;  95, 2229;  96, 1887. 

E.  D.  Vincent.  R^  95, 2224;  96, 1874;  .97,  2197; 
98,  1854,  1855;  99,  2226;  00,  2870;  01,  2381,  2387, 
2388. 

A.  H.  Weber.    B,  98, 1859. 

B.  Smith.  R„  98, 1861, 1862;  99, 2227;  00, 2875 
2877,  2881;  01,  2385. 

S.  F.  Crecelius.    R.,  00, 2879. 

LEGAL  PROCEEDINGS. 

Purchase  of  ice  H.  tract  at  Eockhaven,  94, 1742; 
95, 2219;  title  secured,  96, 1868. 

LEGISLATION. 

Cession  of  jurisdiction  over  land  required  for  ice 
H.  in  Dakota,  by  legislature,  95,  2219. 

OPERATIONS. 

1879-80.  Eepair  of  dam  at  Dauphins  Rapids; 
removal  of  1,064  o.  y.  of  r.  from  11  localities;  1,825 
c.  y.  St.  and  1,861  fascines  placed  in  dams;  sur.  of 
E.  from  Dauphins  to  Birds  Eapids  and  above 
Great  Falls,  80, 1472, 1473. 

1880-81.  1,165  c.  y.  r.  removed  from  Chan.; 
5,481  c.  y.  St.  placed  in  dams;  sur.  from  Dauphins 
to  Gallatui  Eapids  and  at  Snake  Pt.,  81,  230,  1673. 
Sur.  at  Niobrara,  Nebr.,  81,  1665.  At  Yankton, 
S.  Dak.,  81, 1C63. 

1881-83.  Eemoval  of  r.  from  rapids  and  constr. 
of  dams  below  Ft.  Benton,  83,  227,  1742.  Below 
Vermaiion,  S.  Dak.,  8,000  1.  f.  of  wire  screen  dike 
built,  83, 1722. 

1883-83.  Eemovai  of  r.  from  rapids  and 
constr.  of  dams  bet.  Ft.  Beaton  and  Bismarck, 
83,  234,  1371.  Statement  of  work  already  accom- 
plished, 83, 1366. 

1883-84.  Removal  of  r.  from  chan.  and  constr. 
of  dams  bet.  Ft.  Benton  and  Bismarck,  84,  238, 
1541.    Work  trans,  to  Missouri  B.  Commission. 
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1884.  Pfepafationa  for  work  of  csming  aeaaon, 
85,3002,3030. 

.  188S-86.  Eemov^l  dl  t.  and  consti'.  of  daflw 
above  Cftrtoll,  se,  2167.  Dam  constr.  at  flfand 
laid.,  Eartiitioad  laid.,  and  DaUphina  Rapids,  87, 
10122. 

1886-8?.  Hepair  at  plaat  aad  care  of  property , 
S?-,  1698, 2914 

1887-88.  ?60  1.  f.  of  braah  aild  gfavel  dam 
built,  and  1,720  c.  y.  gravel  dr.  at  Bbonkiil  Bit', 
1,200  1.  f.  dam  built,  and  3,774  c.  y.  gravel  di-.  at 
Crocondunez;  308  1.  1.  dam  built  at  Rowes  Ranch, 
88. 1556, 1557. 

1888-89.  Dam  constr.  at  Fontanelle  and 
Bakers  Bar,  89, 2761. 

1889-90.  23,688  0.  y.  material  dr.  at  Bakers 
and  Fontanelle  Bars,  at  Evans  Bend,  Crocon- 
dunez, and  Seigneurs  Rea«li;  5,647  fascines,  889 
c.  y.  r.,  aad  8,051  c.  y.  gravel  used  in  constr.  of 
wing  dams,  90,  3420. 

1890-91.  Repairs  to  dams  at  Bakers,  Evans, 
and  Fontanelle  Bars;  repair  and  reoonstr.  of  plant, 
91, 2233. 

1891-93.  Repairs  and  extension  of  dams  at 
Bakers  Bar,  Crocondunez,  and  3  dams  of  the  Fon- 
tanelle system;  wmg  dams  built  at  Archeis  Bar 
and  Norris  Isld.;  31,326  c.  y.  material  dr.  at  Archer, 
Churchill,  and  Crow  Coulee  Bars;  322  snags  and  3 
wrecks  cleared  from  chan.,  98, 1876, 1877. 

1892-93.  Several  bad  bars  sluiced;  nearly  700 
snags  and  other  obstr.  removed,  and  plant  re- 
paired, 93, 2299. 

1893-94.  Snag  boat  enlarged  and  plant  re- 
paired; Rocldiaven  ice  H.  under  constr.,  94,  1741, 
1742. 

1894-95.  Stubbs  Ferry  to  Great  Falls:  Plant 
constr.:  obstr.  bars  removed;  several  chutes  closed 
by  dams  and  spur  dikes  built  adjacent  thereto,  95, 
2215. 

Bismarck:  Dike  constr.  in  progress,  95, 2216. 

Pierre  and  Ft.  Pierre:  Dam  constr.  in  progress, 
96, 2217. 

Sioux  City:  2  new  spur  dikes  and  2  T-heads  for 
old  group  built,  95, 2218. 

Ice  harbors:  Constr.  at  Rockhaven  continued, 
95, 2219. 

1895-96.  Stubbs  Ferry  to  Great  Falls:  Several 
dams  and  spur  dikes  built,  96, 1867. 

Ice  Hs.:  Constr.  at  Rockhaven  continued,  and 
work  begun  at  Big  Sioux  R.,  96, 1868. 

Bismarck:  In  connection  with  preceding  year,  7 
dikes  built;  repairs  made,  96, 1869. 

Pierre  and  Ft.  Pien«:  In  connection  with  pre- 
ceding year,  dam  built;  5  dikes  built,  96, 1870. 

Sioux  City:  In  connection  with  preceding  year, 
16  brush  and  st.  dikes  built,  96, 1871. 

1896-97.  Great  Falls  to  Stubbs  Ferry:  Several 
dikes  built;  repairs  made;  small  towboat  built,  97, 
2178, 2179. 

Bismarck:  Dikes  repaired;  2  barges  built;  plant 
repaired;  banks  revetted,  and  works  damaged  by 
ice  rebuilt  and  repaired,  97, 2180. 

Pierre  and  Ft.  Pierre:  Revet,  completed;  dam 
repaired;  dike  constr.  m  progress;  2  barges  built, 
97.2181. 

South  Sioux  City:  Bank  revetted;  short  pile  dike 
built,  97,  2182,  2183. 

Sioux  City:  4  barges  built;  dikes  at  upper  limits 
of  city  partly  repaired,  97. 2183. 

Ice  Hs.:  Completion  of,  Big  Sioux  R.,  97,  2184. 

1897-98.  Great  Falls  to  Stubbs  Ferry:  Dam 
repaired;  6  dikes  (3  short)  built;  3  dikes  repaired; 


3  barges  built;  quarry  opened;  constr.  material! 
prepared,  98l1S41,  1842, 1843. 

Biamarck:  la  aounection  with  preceding  year,  3 
ahort  dik«s  built;  a  few  dikes  repau'ed,  98, 1843. 

Pietts  aud  ft.  Pierre:  Several  dikes  built;  revet. 
eoBstr.;  repairs  ta  eidstiBg  works,  98, 1844. 

Yankton:  Plant  procured;  0  dikes  begun;  re- 
pajis  made,  08, 1^44, 1S4S. 

gouth  Sioux  City:  Plant  constr.,  98, 184S. 

ilOUX  City:  Iowa  bank  revetted  for  824';  20  short 
dikes  built  and  others  in  course  of  constr.;  about 
Is  dikes  repaired;  atorehouse  built,  98, 1846. 

Ice  Hs.:  Wofk  on  ahore  maintained  and  chan. 
sluiced  through  bars  at  entrance  to  both  places,  98, 
1846. 

1898-99.  Snags  and  obstr.  removed  from  Oaf- 
roll  to  Sioux  City;  at  Bismarck  H.,  dikes  repaired, 
plant  repaired;  chan.  cut  through  ice  to  lessen 
mjury  at  break-up,  banks  protected;  Marion  laid, 
revet,  repaired;  chan.  cut  through  ice  bet.  Pierre 
and  Ft.  Pierre,  revet,  done  to  prevent  erosion;  dikes 
at  Yankton  protected  from  flanking  and  also  re- 
paired; plant  increased  and  cared  for,  99,2218. 

1899-00.  Obstr.  removed  bet.  Carroll  and 
Sioux  City;  bank  protection  constr.  and  repairs 
made  at  Bismarck  H.  (maps);  head  of  Marion  Isld. 

Srotected,  and  dam  consis*.  1895  extended  (map); 
ikes  protected  from  flanking  at  Yankton,  plant 
repaired,  etc.  (map);  plant  gathered  at  Elk  Pt. 
and  banks  revetted  (map);  bank  revet,  in  progress 
opposite  Sioux  City  to  opposite  Elk  Pt.  (map); 
permanent  gauges  maintained,  00, 2860. 

1900-01.  436'  bank  at  Ft.  Benton  protected  by 
revet.,  01, 2373.  830'  bank  at  Judith  protected  by 
revet.,  01, 2374.  Work  of  repairing,  strengthening, 
and  raising  Marion  Isld.  dam,  and  constr.  levee, 
completed,  01,  2375.  3,440'  bank  at  Elk  Pt.  pro- 
tected by  revet.,  01,  2375.  1,600'  bank  opposite 
Sioux  City  protected  by  revet.;  2,900  1.  f.  revet, 
constr.  at  Sioux  City,  01, 2376. 

1901-03.    Minor  repairs,  03, 1688. 

PHYSICAL  CHARACTEBISTICS. 

Formation  of  cut-off,  Vermillion,  S.  Dak.,  in  1881 
81, 1645. 

Description  of  upper  R.,  83, 1339,  1345;  85,  2993. 

Slope  and  discharge,  upper  R.,  80,  1474;  83, 
1340, 1351. 

Rainfall,  83, 1346. 

Description  of,  Sioux  City  to  Great  Falls,  93, 
1886. 

Dates  of  ice  closing  above  Sioux  City,  83,  1348; 
93,  2303;  94,  1748;  96,  2237;  96,  1895;  97,  2189; 
98, 1850;  99, 2225. 

Table  of  distances,  sur.  of  1892,  93,  2304;  Sioux 
City  to  Ft.  Benton,  94, 1755. 

Descriptive  notes  of  the  E.  and  adjacent  country, 
Campbell,  S.  Dak.,  to  Sioux  City,  Iowa,  by  chiefs 
of  sur.  of  this  part,  in  1892,  93,  2304. 

Gauge  readings,  93,  2316;  94,  1743,  1770;  96, 
2234;  97,  2207. 

L.  w.  discharge  measurements,  94, 1743, 1744. 

Discharge  measurements  through  ice.  H.  w. 
discharge  measurements,  94, 1745. 

Discharge  measurements,  Grsat  Falls  to  Stubbs 
Ferry,  94, 1760. 

Description  of,  Sioux  City,  alter  ex.  of  1894,  96, 
2241.  Alter  a  second  sur.  in  18%  marked  changes 
evident  in  the  chan.  within  the  year,  97, 2183. 

Description  of.  Great  Falls  to  Stubbs  Ferry. 
List  of  obstr.,  96, 2214.  Description  of  shoals  bet., 
98, 1842.  ^ 

Description  of,  ice  H.  at  Big  Sioux  E.,  96, 1868. 
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MISSOURI  KIVEK.        See  special  index,  p.  1038. 


Floods,  etc.,  damaging  works  of  imp.,  96,  1869; 
97,  2178,  2179,  2180,  2181;  9S,  1843,  1844,  1845;  99, 
2219. 

Description  of,  at  Bismarck,  96, 1869.  Tendency 
of  E.  to  cut  across  neck  of  land  near,  00, 2860. 

Description  of,  at  Yankton.  The  E..  of  excessive 
w.  here,  and  its  chan.  constantly  changing,  97, 
2181. 

Description  of,  at  Elk  Pt.  Danger  of  E.  reacliing 
a  town  about  2  m.  inland  by  erosion,  and  by  cut- 
ting into  and  occupying  an  old  bed  which  ran  by 
the  town,  97, 2182. 

Eemoval  of  bars  in  front  of  ice  Hs.  and  at  mouth 
of  Big  Sioux  E.  frequently  necessary  to  permit 
access  to  Hs.,  99, 2223;  bar  at  Big  Sioux  B.  mouth 
increasing,  00, 2864. 

PRIVATE  WORK. 

Eeference  to  map  showing,  done  bet.  Great  Falls 
and  Stubbs  Ferry,  98, 1844. 

Work  of  EE.  to  aid  in  preventing  cutting  of  E. 
near  Bismarck,  00, 2860. 


FBOJECTS. 

Operations,  except  at  Vermillion,  S.  Dak.,  con- 
fined to  E.  bet.  mouth  of  Yellowstone  and  Ft. 
Benton,  and  consisted  in  imp.  of  chan,  at  rapids 
and  shoals,  by  removal  of  r.  and  constr.  of  dams, 
78,  695-700;  79,  1096;  83, 1355;  84, 1542. 

At  and  below  Vermillion,  S.  Dak.,  the  proj.  di- 
rected to  the  rectification  of  the  E.  by  shore  pro- 
tection and  permeable  dikes,  79, 1079;  83, 1722. 

In  1885  the  Missouri  E.  Commission  recom.  that, 
for  the  time,  work  be  mainly  confined  to  dams  and 
dr.  of  shoals  on  "the  rocky  river"  above  Carroll; 
below  that  point  the  snag  boat  should  be  kept  at 
work  and  certain  experimental  dams  constr.  near 
Bismarck,  85, 3003. 

In  1888,  there  being  no  proj.  for  imp.  of  the  E. 
below  Carroll,  except  snagging,  {250,000  was  est. 
as  required  to  complete  proj.  above  that  point,  88, 
1558. 

By  Capt.  Powell,  1891,  Missoirei,  mouth  of  Big 
Sioux  R.  to  north  line  of  S.  Dak.,  snagging,  removal 
of  wrecks  and  similar  obstr.,  and  rectification  of 
E.  at  Yankton  and  at  Pierre,  S.  Dak.;  est.,  incl. 
SUT.,  $229,486,  91,2246. 

By  Capt.  Powell,  1891,  Missouri,  Sioux  City  to 
Ft.  Benton,  comi)letion  of  r.  removal  below  Judith, 
Mont.,  an.  operation  of  snag  boats,  temporary  imp. 
at  worst  bars,  mainten.  of  ice  H.  at  Eockhaven, 
and  rectification  of  E.  at  and  near  Pierre  and 
Yankton,  S.  Dak.;  est.,  $329,497,  91, 2249. 

Snag-boat  service  considered  of  more  benefit  than 
any  other  imp.  works  with  the  same  expend.,  93, 
2300. 

Act  Aug.  17,  1894,  extended  the  limits  of  imp. 
up  the  E.  180  m.  to  Stubbs  Ferry,  Mont.,  95, 2213. 

Ice  Hs. :  Capt.  Hodges  proposed  in  1894-95  raising 
levee  at  mouth  of  Big  Sioux  E.  above  h.  w.,  plant- 
ing of  mooring  posts,  grading  of  banks,  and  constr. 
of  an  incline  for  hauling  out  boats,  to  make  a  second 
H.,  at  an  est.  cost  of  $9,000,  95, 2219. 

Great  Falls  to  Stubbs  Ferry:  By  Capt.  Hodges, 
In  1894,  constr.  of  small  working  plant,  removal  of 
obstr.,  waterway  contraction  by  means  of  spur 
dikes  and  dams,  to  give  an  available  l.-w.  d.  ot2i' 
from  Stubbs  Ferry  to  Cascade  and  3'  thence  to  Great 
Falls,  in  accordance  with  plan  of  Capt.  Powell  in 
1892,  at  a  total  est.  cost  of  $165,812.50  (Capt.  Powell's 
est.  was  $115,000),  and  $4,500  an.  lor  marnten.; 
$20,000  allotted,  act  Aug.  17,  1894,  95,  2215;  96, 
1866;  $16,000,  act  June  3,  1896,  97,  2178.  In  1898, 
Capt.  Sanford,  after  sur.  of  1897,  proposed  increas- 
ing est.  cost  of  imp.  to  $213,646.50  to  cover  cost  of 
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imp.  number  of  shoals  below  Cascade  not  hitherto 
provided  for,  98,  1842.  No  continuation  pro- 
vided, remainder  of  funds  (about  $70)  turned  mto 
Treas.,  1899,  99,2218. 

Bismarck  H.:  $40,000  allotted  act  Aug.  17, 1894, 
for  protection  of  this  H.  and  rectification  of  E-  to 
prevent  bank  erosion  and  cutting  of  a  new  Chan, 
at  or  near  this  locality.  Capt.  Hodges  proposed 
commencement  of  constr.  of  8  spin-  dikes  on  right 
bank,  96, 2216;  $32,000  allotted  by  act  June  3, 1896, 
97,  2179,  2180.  Work  at  this  locality  foims  part 
of  a  general  plan  for  rectification  of  the  E,  from  a 
point  6  m.  above  to  5  m.  below  Bismarck,  at  est. 
of  $725,000,  97,  2180.  By  Capt.  Sanford,  1899, 
expend,  of  allotment  of  $40,000,  app.  of  1899,  for 
continuing  work  (repairing  works,  constr.  bank 
and  revet,  on  right  bank  above  br.  and  continuing 
downstream  the  left  bank  protection  below  the  br.) , 
99, 2219. 

Pierre  and  Ft.  Pierre:  Act  Aug.  17, 1894,  allotted 
$40,000  for  rectification  of  E.  at  this  locality.  Capt. 
Hodges  proposed  constr.  of  5  dikes  and  a  closing 
dam,  part  of  a  general  scheme  to  confine  the  l.-w. 
flood  to  a  700'  w.  chan.,  95,  2216;  $40,000,  allotted, 
act  June  3, 1896,  97, 2178,  with  which  Capt.  Sanford 
proposed  repairs,  bank  revet.,  and  completion  of 
proj.  works,  97,  2180;  est.  cost  of  works  for  rectifi- 
cation of  about  7  m.  of  the  stream  here,  $360,000, 
97,  2181.  By  Capt.  Sanford,  1899,  applying  allot- 
ment of  $40,000,  app.  of  1899,  for  contmuing  imp. 
(protecting  head  of  Marion  Isld.  and  closing  chute 
behind  it,  extension  of  revet,  on  isld.,  raising  shore 
ends  of  dike  at  Pierre,  and  constr.  some  dUtes  of 
Group  E  on  the  Pierre  side),  99, 2220. 

Sioux  City:  Act  Aug.  17,  1894,  allotted  $10,000 
for  protection  of  and  completion  of  works  here,  and 
act  Mar.  2,  1896,  allotted  $40,000  from  app.  for  R. 
bet.  its  mouth  and  Sioux  City,  for  protection  of 
banks  in  front  of  city  on  the  Iowa  side.  Capt. 
Hodges  proposed  with  the  first  allotment  constr. 
of  2  spur  dikes  above  the  old  system,  and  protec- 
tion of  the  old  dikes'  ends,  as  far  as  funds  would 
permit;  with  the  second  allotment  he  proposed 
constr.  of  20  spur  dikes,  200'  to  300'  apart  and  from 
■  100'  to  500'  1.,  or  as  many  as  funds  would  permit, 
95,  2218;  est.  of  rectifying  7  m.  of  the  E.  here, 
$40,000,  96, 1871;  $40,000  allotted,  act  June  3,  1896, 
97,  2193;  $30,000  allotted  from  app.  of  1899,  99, 
2221;  act  June  6,  1900,  directed  that  not  to  exceed 
$20,000  of  this  should  be  expended  here. (see  Elk 
Point),  00,  2859,  2863;  condition  of  work,  1900 
(map),  00, 2880. 

In  1896  Lt.  Col.  Jones  est.  $60,000  to  imp.  Ne- 
braska side  of  E.  opposite  Sioux  City,  Iowa,  in 
accordance  with  plan  submitted  by  Capt.  Hodges 
(see  Commerce  and  Surveys),  96, 1874. 

South  Sioux  City:  By  Lt.  Col.  Jones  in  1896, 
expend,  allotment  of  that  year,  $40,000,  in  revetting, 
protecting,  and  paving  banks  at  this  locality,  and 
constr.  of  short  pile  dike,  the  work  forming  part 
of  a  general  plan  for  E.  imp.  at  this  locality  (see 
Sioux  City,  under  Projects),  97^  2182;  au.  given  to 
consolidate  this  work  with  that  opposite  Sioux 
City  to  opposite  Elk  Pt.,  99, 2221. 

In  1895  Capt.  Hodges  est.  $38,500  per  m.  for  gen- 
eral imp.  of  E.,  95, 2222. 

Yankton:  By  Capt.  Sanford,  1896,  expend,  allot- 
ment of  1896,  $32,000,  for  fairing-out  and  protecting 
the  left  bank  above  the  site  of  a  proposed  br.  at 
this  locality;  part  of  a  general  scheme  of  rectifica- 
tion of  about  6J  m.  of  E.  in  this  vicinity,  with 
view  to  restoration  of  a  SS.  landing  and  control  of 
the  E.  in  vicinity  of  the  br.,  97, 2181;  proj.  revised 
in  1897  to  provide  for  commencing  constr.  of  a 
group  of  dikes  first,  constr.  of  br.  having  been 
deferred;  est.  cost  of  general  plan  of  rectification, 
$296,800,  98, 1845. 

By  Capt.  Sanford,  1899,  applying  allotment  of 
$40,000,  app.  of  1899,  to  continuing  constr.  of  group 
of  dikes  begun  1897  for  restoration  of  SS.  landtag, 
99,  2220. 
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Elk  Ft.:  By  Capt.  Sanford,  1897,  expend,  allot- 
ment of  1896,  820,000,  In  protecting  left  Dank  as  far 
as  funds  would  permit,  a  part  of  a  general  plan  for 
protection  of  about  10,000*^  of  the  left  bank  m  front 
of  Elk  Pt.,  at  est.  of  887,300,  with  probable  addl. 
cost  of  134,500;  funds  held  until  larger  app.  would 
be  made,  97, 2182. 

In  1897  Capt.  Sanford  believed  that  works  of  this 
character  at  Elk  Pt.,' where  "there  is"  no  C,  in- 
terfered with  the  general  scheme  for  imp.  of  R.  in 
interests  of  C,  97, 2182. 

By  Capt.  Sanford,  1899,  applying  allotment  of 
$20,000,  app.  of  1899,  and  remainder  from  app.  of 
1896  ($19,610.76),  to  protection  of  cutting  left  bank 
opposite  the  town  (revet.,  and,  where  necessary, 
permeable  dikes),  99,  2221;  act  June  6,  1900,  di- 
rected that  $10,000  addl.  be  applied  to  this  work 
(see  Sioux  City),  00, 2859, 2863. 

Opposite  Sioux  City  to  opposite  Elk  Pt.:  Allot- 
ment of  $800,  1899,  tor  sur.,  99,  2221  (see  Sioux 
City);  by  Capt.  Chittenden,  1899,  for  applying 
$25,000,  act  1899,  to  protection  of  right  bank  from 

Eoint  in  Jackson  Chute  as  far  downstream  as  would 
e  permitted  by  funds,  00, 2863. 

Judith,  Mont.:  Act  1899  au.  $5,000  tor  repair  of 
s.  bank  of  the  R.  at  this  place,  99,  2217;  00,  2860. 

Sioux  City,  adopted  July  2,  1900,  for  the  expend, 
ot  allotment  of  $20,000  and  small  balance,  in  pro- 
tecting bank  downstream  Irom  combination  br., 
by  revet.,  01, 2376. 


SUE  VETS. 

Ex.  for  ice  H.  at  Bismarck,  N.  Dak.,  au.  act  Aug. 
11,  1888;  made,  1888,  by  Maj.  Allen  (K.  unfav.), 
89, 1810. 

At  Yankton,  S.  Dak.,  and  Niobrara,  Nebr.,  au.  act 
June  14,  1880,  80,  169;  made  by  Maj.  Suter,  1880, 
81, 1663, 1665. 

Misc.,  96,  2215;  96,  1867;  97,  2192,  2179,  2206; 
98, 1S54, 1869. 

Sur.  of  the  Missouri  R.  bet.  Great  Falls,  Mont., 
and  Sioux  City,  Iowa,  93, 1886. 


General  sur.  of  the  upper  R.: 
Bench  marks,  primary  leveliiog  of  1892,  from 
Cannonball,  N.  Dak.,  to  Chamberlain,  S.  Dak., 

93,  2306;  elevation  and  geographical  position  of, 
93, 2313.  Printing  ot  charts,  94, 1742, 1743.  Com- 
position of  parties,  94, 1749.  Secondary  triangula- 
tion;  tertiary  triangulation,  94,  1760.  Levels; 
topography,   94,   1751.    Computations;   platting, 

94,  1753.  Elevations  and  geographical  positions 
of  bench  marks,  primary  triangulation,  1885-93, 
from  Ft.  Benton,  Mont.,  to  Sioux  City,  Iowa,  94, 
1757.  Description  and  location  of  bench  marks, 
primary  leveling,  1893,  Chamberlain,  S.  Dak.,  to 
Sioux  City,  Iowa,  94, 1765;  95, 2219;  96, 1868;  97, 
2184;  98, 1846. 

Act  Aug.  17, 1894,  au.  ex.  of  Nebraska  side  of  the 
R.  opposite  Sioux  City,  and  up  the  R.  to  a  point  in 
Nebraska  opposite  the  moutn  of  Big  Sioux  R. 
made  in  1894  by  Capt.  Hodges,  95,  2240.  Joint 
resol.  of  Apr.  18,  1896,  called  for  plan  and  est.  for 
imp.  of  the  Nebraska  side  of  the  R.  opposite  Sioux 
City,  Iowa.  Submitted  in  1896  by  Lt.  Col.  Jones, 
96, 1873. 

Sur.  ot  the  R.  from  9  m.  above  to  IJ  m.  below 
old  SS.  landing  at  Yankton  made  in  1806  by  Capt. 
Sanford,  97, 2181. 

Sur.  at  Elk  Pt.  from  7  m.  above  to  3  m.  below 
made  in  1896  by  Capt.  Sanford,  97,  2181. 

Sur.  at  Sioux  City  Reach  made  in  1896  by  Capt. 
Sanford,  97, 2183. 

Ex.  of  shoals  bet.  Stubbs  Ferry  and  "Great  Falls 
made  in  1897  by  Capt.  Sanford.  Sur.  were  made 
later  to  determine  effect  of  works  of  imp.  in  1895-96, 
98, 1842. 

Maps. 

Vicmitv  of  Yankton,  S.  Dak.,  81, 1664 

Venfalliion,  S.  Dak.,  83, 1722. 

Dauphins  Rapids,  Cow  Isld.,  and  Grand  Isld., 
83, 1742. 

Parts  ot  R.  imp.  bet.  1877  and  1883,  84, 1542. 

Bakers  Bar,  Evans  Bend,  Fontaaelle  Bar, 
Seigneurs  Reach,  Crocondunez,  and  ShonMn  Bar, 
90, 3420. 

95,  2236;  96,  1894;  97,  2208;  00,  2880.  (See 
Operations,  1900.) 
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Missouri  River,   above    Sioux  City,   Iowa. 
(Removing  obstructions.) 


APPROPRIATIONS.    (See  p.  1041.) 

COMMERCE. 

Work  is  most  beneficial  to  navigation  ot  any 
undertaken  on  the  upper  Missouri,  00, 2883. 

CONTRACTS. 

1897.  C.  A.  Burton,  coal,  $1.85  t.;  Brown  Coal 
Co.,  $4.59  t.;  L.  G.  Everist,  $2.58 1.,  97, 2211. 

ENGINEERS. 

CJbilet  ot  Engineers.  R.,  93,  296;  94,  271;  95, 
303;  96,  262;  97,  337;  98,  329;  99,  393;  00,  450; 
01,  457;  03,  385. 

In  charge: 

Capt.  H.  F.  Hodges,  1893-95.  R.,  93,  2319;  94, 
1772'  95  2238 

Lt.  Col.  W.  A.  Jones,  1896.    R.,  96, 1895. 

Capt.  J.  C.  Sanlord,  1897-99.  R.,  97,  2208;  98, 
1865;  99,  2229. 

Capt.  H.  M.  Chittenden,  1900-02.  R.,  00,  2882; 
01,  2391;  03, 1690. 

OPERATIONS.1 

1893-94.  Plant  repaired;  nearly  3,000  snags 
and  other  obstr.  removed,  94, 1773, 1774. 

1894-96.  Nearly  3,000  snags,  etc.,  and  454  r. 
removed,  95, 2239. 


1895-96.  Nearly  1,500  snags,  etc.,  removed, 
96, 1895. 

1896-97.  PlsuQt  repaired,  and  nearly  4,000 
snags,  etc;,  removed,  97, 2209. 

1897-98.  Plant  repaired,  and  over  1,000  snags, 
etc.,  removed,  98, 1866. 

1898-99.  Snag  boats  repaired  and  about  1,400 
snags  and  other  obstr.  removed  from  R.,  99,  2230. 

1899-00.  Repairs  made  to  snag  boats,  and 
about  3,000  snags  and  other  obstr.  removed  from 
R.;  and  a  machine  shop  has  been  erected  at  the 
Sioux  ice  H.,  00, 2883. 

1900-01.  228  snags  removed,  330  trees  felled, 
and  92  misc.  obstr.  removed,  01, 2392.* 

PHTSICAL  CHARACTERISTICS. 

The  shifting  character  ot  the  R.  and  high  spring 
floods  cause  many  changes  of  chan.,  99,  2230. 

PROJECTS. 

By  Capt.  Hodges,  1893.  Removing  obstr.  above 
Sioux  City  where  boats  would  be  running  and 
where  most  needed,  maiutc  i.  of  3  snag  boats,  and 
fordoing  work  with  hired  labor,  93, 2319;  95, 2238. 

By  Capt.  Sanford,  1899.  Continuing  the  work  of 
removing  snags  and  other  like  obstr.  from  Missouri 
R.,  bet.  Stubbs  Ferry,  Mont,  and  Sioux  City, 
incl.  care  and  mainten.  of  plant  employed  on  tne 
R.  above  Great  Falls,  Mont.,  99, 2229. 


1  For  history  of  operations  after  1902  see  Partt, 


c 


See  pp.  14-22  fori 
explanations,  ete.J 


EIVEB  AND  HARBOR  WORKS. 
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See  p.  1037. 


nOSSOVKI  EIVEK.        See  special  index,  p.  1038. 


Part  (1),  GG-3  Missouri  River,  Mont.  (Three  Forks  to  Great 
Falls,  Mont.;  Great  Falls  to  Canyon  next  below  Stubbs 
Ferry.) 


COMMERCE. 

Demands  of  C,  93, 1906. 

No  navigation,  1894.  After  ex.  of  1893-94  it  was 
recom.  ttat  should  dams  be  constr.  for  power,  pro- 
vision should  be  made  for  locks  to  accommodate 
anyfutureC,  94, 1775. 

ENGEMEEBS. 

Clilet  ot  Engineers.  &.,  91,  278;  93,  265;  93, 
297;  94, 272. 

In  charge: 

Capt.  0.  F.  Powell,  1891.    B.,  93, 1904, 1908. 
Capt.  H.  F.  Hodges,  1893-94.    E.,  93,  2320;  94, 
1775. 

Assistants: 

Lt.  J.  C.  Santord.    B.,  93, 1905. 

E.  D.  Vincent.    B.,  94, 1780. 

PHYSICAL,  CHABACTEKISTICS. 

Description  of;  from  Three  Forks  to  Canyon 
Ferry  is  about  81  m.  by  chan.;  w.,  260'  to  600';  fall 


averaging  4.8'  a  m.    Description  of  6  probably 
suitable  sites  for  dam,  94, 1775, 1776, 1777. 

PLANS. 

By  Capt.  Powell,  1892,  for  (1)  removing  snags 
from  the  "long  pool"  extending  up  from  Great 
Falls  51  m.;  (2)  constr.  of  2,000'  of  dams  and  3,500' 
of  bank  protection,  extending  the  3'  chan.  4  m. 
faxther  to  towns  of  Cascade  and  St.  Clair:  (3)  constr. 
of  10,000'  of  dams  and  removal  of  bowlders  and  r. 
on  the  next  reach  of  70  m.,  giving  2J'  chan.  at  1.  w.; 
est.,  1115,837,  93, 1909. 

SURVEYS. 

Ex.,  1891,  by  Capt.  Powell,  93, 1905. 

Special  ex.  of  E.  bet.  Three  Forks  and  Canyon 
Ferry,  Mont.,  au.  act  July  13,  1892,  with  view  to 
determining  at  what  points,  if  any,  the  stream 
might  be  dammed  for  power  without  injuring 
navigation;  made,  1893,  by  Capt.  Hodges,  93, 2320; 
94, 1775. 


GG-133 


GRAM)  RIVER,  MO. 


COMMERCE. 

Local,  89, 1711. 

ENGINEERS. 

Chlel  ot  Engineers.    B.,  89, 230. 

Incliarge.  Maj.  A.  M.  MiUer,  1888.   B.,  89, 1709. 


SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  ; 
MiUer  (B.unfav.),  89, 1709. 


GG-^45    NISHNABOTANA  (Mshnabotna)  RIVER,  MO.  AND 

IOWA. 

ENGINEEBS.  PHYSICAL  CHABACTEBISTICS. 

Chief   ot   Engineers.    R.,   81,  230;  83,  227;         Description  of,  83, 1737. 
86, 257. 

,r  ■     ^     T,     „   .  «       on,     ,-,=         SURVEYS. 

In  charge.    Maj.  C.  E.  Suter.    B.,  83,  1736;  .         j.  t       i<  loon       j  t  ,    ..  .„o.         j    ^ 

as  1B4Q  .,       >         F         Au.  acts  June  14, 1880,  and  July  5, 1884;  made  by 

'  Maj.  Suter  (Rs.  unfav.),  83, 1736;  85, 1643. 

Assistants: 

J.  W.  Pearl.    B.,  83, 1737. 
L.  E.  Cooley.    R.,  8S,  1643. 


GG-374     BIG  SIOUX  RIVER,  S.  DAK.  AND  IOWA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  10,  656. 

In  charge.    Maj.  E  H.  Schulz,  1910, 10, 643. 

PHYSICAL  CHARACTERISTICS. 

Empties  into  Missouri  E.  at  Sioux  City. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3, 1909.    R.  by  Mai.  Schulz, 
May  31, 1909  (unfav.),'  10, 656. 


1 H.  D.  408,  61st,  2a. 


1060       INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEEES,  U.  S.  AEMY,  1866-1912. 


GG-374(b) 


SIOUX  RIVER,  S.  DAK. 


ENGINEERS. 

Chief  ot  Engineers.    R.,  01,  458,  2395. 
In  charge.    Capt.  H  M.  Chittenden.    R.,  01, 
2396. 


SITRVEYS. 

Pre.  ex.  au.  act  June  6, 1900,  with  view  to  constr. 
of  dam  for  storage  of  water  of  said  stream  in  Lalce 
Kampeslca  and  Lake  Ponsett,  with  est.  of  capacity 
of  said  reservoir  and  feasibility  of  utilizing  same. 
R.  hy  Capt.  Chittenden,  Nov.  15,  1900,'  01,  458, 
2396. 


GG-301(a)     JAMES  (Dakota)  RIVER,  N.  DAK.  AND  S.  DAK. 


COMMERCE. 

Unimportant,  1893,  93, 2321-2326. 

DOCUMENTS.    (Not  printed  in  reports.) 

H.  Doc.  75,  43d  Cong.,  2d  sess.    R.,  resulfrof  sur., 
75,  367. 

ENGINEERS. 

Chief  of  Engineers.  R.,  75,63;  87,217;  93,297. 

In  charge; 

Maj.  F.  U.  Farquhar,  1874-75.    R.,  75, 367. 
Capt.  C.  B.  Sears,  1886-87.    R.,  87, 1603. 
Capt.  H.  F.  Hodges,  1892-93.    R.,  93, 2321. 

Assistants: 

M.  Schmidt,  76, 367. 

D.  H.  Ainsworth,  75,  367., 

F.  M.  Towar.    R.,  93, 2325. 

PHYSICAL  CHARACTERISTICS. 

Description,  75,367-369;  87,1603;  93,2321. 


Chan,  very  tortuous,  87, 1606. 
Insufficient  volume  of  water  for  light-draft  SS., 
75, 369,  370;  87, 1606;  93, 2321. 

PLANS. 

Imp.  very  difficult  on  account  of  a  lack  of  water, 
and  only  to  be  determined  by  a  careful  sur.,  76, 
369,  370. 

In  1886  Capt.  Sears  R.  B.  can  not  be  made  navi- 
gable by  the  ordinary  means  of  imp.  the  natural 
Chan,  for  the  reasons  that  there  is  not  a  sufficiency 
of  water  and  that  the  chan.  is  too  tortuous,  8  7, 1606. 

SURVEYS. 

1874.  -Ex.,  D.  H.  Ainsworth  and  M.  Schmidt, 
from  Northern  Pacific  BB.  to  Southern  Dakota 
EB.  (see  Plans),  75, 63,  367. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  Capt. 
Sears  (see  Plans),  87, 1603. 

Ex.  au.  act  July  13, 1892;  made  by  Capt.  Hodges, 
1893  (R.  unfav.),  93, 2321. 


GG-636    YELLOWSTONE    RIVER,  N.   DAK.,  MONT.,  AND 

WYO. 


APPROPRIATIONS. 

1879,  125,000,79,128. 


1880, 
1881, 
1882, 
1884, 


15,000,80,1475. 
20,000,81,1676. 
20,000,83,1746. 
2  20,000,85,1660. 
18, 750,  86, 1402. 
10,000,96,1896. 


Total,  128,750 

COMMERCE. 

Communication  and  transi)ortation,  79, 1098. 
Natural  products  and  mining  interests  tributary 
to  B.,  79, 1099, 1100. 
Increase  in  SS.  business,  83, 1746. 
Insignificant  C.  of  upper  B.,  87, 1602. 
Former  brisk  trade  taken  by  the  BB.,  93, 2321. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78,  95;  79,  128;  80, 
170;  81,  231;  83,  228;  83,  234;  84,  238;  86,  269; 
86,  249;  87,  216;  88,  206;  89,  240;  90,  215;  91, 
276,  277;  93,  264;  93,  297;  94,  272;  95,  304;  96, 
263;  97, 338;  98,  329;  99,  394;  00,  450;  11,  705. 

In  charge: 

Lt.  E.  Magulre,  1879-84.  R.,  79,  1097;  (Capt.) 
80, 1475;  81, 1674;  83, 1743;  83, 1364,  1373. 

Capt.  J.  B.  Quinn,  1884-86.  R.,  84,  1543;  85, 
1659;  86, 1399. 

Capt.  C.  B.  Sears,  1886-87.    R.,  87, 1601. 

Maj.  C.  J.  AUen,  1888-90.    R.,  88, 1550;  89, 1809. 

Maj.  W.  A.  Jones,  1890-91.    R.,  90, 2098. 

Capt.  C.  P.  Powell,  1891-92.  R.,  91,  2236,  2239; 
98, 1903. 


Capt.  H.  P.  Hodges,  1893-95.  R.,  93,  2321;  94, 
1784;  95, 2240. 

Lt.  Col.  W.  A.  Jones,  1896.    R.,  96, 1896. 

Capt.  J.  C.  Sanford,  1897-99.  R.,  97,  2211;  98, 
1866;  99, 2231. 

Maj.  E.  H.  SohiUz,  11, 689. 

Assistants: 

F.  M.  Towar.    R.,  83, 1373;  84, 1544. 

B.  Smith.    R.,  97, 2212. 


OPERATIONS. 

1878-79.  Work  in  progress  on  Buffalo  Eapids, 
and  sur.  continued,  79, 128. 

1880-81.  619  c.  y.  r.  taken  out  of  chan.,  81, 
1675. 

1881-83.  3,162  1.  f.  of  brush  and  st.  dam  and 
shore  protection  built;  433  c.  y.  r.  removed,  83, 
1743-1746. 

1883-83.  6,806  fascines  and  665  mats  made  and 
laid;  4,536  c.  y.  r.  and  gravel  placed  in  constr.  of 
dams  and  shore  protection,  83, 1375. 

1883-84.  Eepairs  to  dikes  in  vicinity  of  Glen- 
dive,  84, 1543. 

1884-86.  2,604 1.  f.  of  brush  and  st.  dike  built 
85, 1659. 

1886-86.  Outlets  from  main  chan.  below 
Glendive  closed  by  brush-dam  constr.,  86, 1399. 

1896-97.  About  on&.half  m.  of  bank  protected 
at  Glendive,  97, 22n. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  79, 128, 1097,  1098, 1099,  1101. 
Tables  of  distances,  79, 1101, 1102. 
Discharge  ot  E.,  79, 1101. 


1 H.  D.  93,  56th,  2d. 

2  Allotted  by  act,  from  app.  for  Missouri  E.  from  Sioux  City  to  Ft.  Benton,  for  purchase  of  snag  boat  to 
be  operated  above  Sioux  City  and  on  Yellowstone  B, 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  j 
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FLANS.    (See  Projects.) 

By  Capt.  Powell,  1891,  imp.  of  R.  telow  Glen- 
dive,  giving  3'  l.-w.  olian.  Dy  constr.  ot  closing 
dams.revet.,  and  dr.;  est.,  $281,250,  91,2241. 

In  1891  Col.  Poe  did  not  consider  imp.  of  any 
portion  of  the  Yellowstone  B.  warranted  by  ex- 
isting needs  of  C,  91,  2242. 

PROJECTS.    (See  Plans.) 

By  Lt.  Maguire,  1878,  imp.  Ijy  removal  of  r., 
snags,  trees,  and  similar  oostr.,  and  constr.  of 
wing  dams  and  sliore  protection  for  unification  of 
clian.,  cost  indeterminate,  79, 1098. 

1879  to  1886,  incl.,  1118,750  app.;  est.  to  complete 
proj.,  1887, 1106,000,  87, 1603:  88, 1659. 

Act  1896  au.  app.  of  that  year  should  be  expend. 
at  or  near  Glendive,  Mont.,  96,  1896.    Capt.  San- 


ford  proposed  with  this  amount  protection  of  right 
bank  at  this  place  from  caving  for  a  distance  of 
about  one-halfm.,  97, 2211 

Au.  obtained  to  drop  E.  from  list  of  works;  no 
further  reports  to  be  submitted  unless  work  is 
revived  by  further  app.,  99, 2231. 

StJBVETS. 

Au.  act  June  18,  1878,  79,  95;  made,  1879,  by 
Lt.  Maguire  (see  Projecis),  79,  128,  1097  (history 
of  sur.,  79, 1101, 1102);  80, 1475. 

Ex.  mouth  to  mouth  of  Tongue  R.;  made,  1891, 
by  Capt.  Powell  (see  Plans),  91,  2239. 

Pre.  ex.  and  sur.,  mouth  to  Billings,  Mont.,  with 
view  to  4'  stage  of  water,  and  building  look  at  U.  S. 
dam,  au.  act  Mar.  3,  1909.  K.  by  Maj.  Schulz, 
Aug.  12,  1909,  and  Dec.  30,  19102  (untav.),  11,  705. 

Maps.i    88, 1744, 1746;  83, 1374;  97, 2211. 


GG-713 


TONGUE  RIVER,  MONT. 


COMMERCE. 

None,  and  none  looked  for,  1894.  Reotiflcation 
desired  would  have  no  bearing  on  C.  interests,  95, 
2244. 


ENGINEERS. 

Cblel  of  Engineers. 


K.,  91,  277;  95,  304. 


In  charge: 

Capt.C.F.  Powell,  1890.    R.,  91, 2237. 
Capt.  H.  F.  Hodges,  1895.    R.,  95, 2243. 


PHYSICAL  CHARACTERISTICS. 

Description  ot,  91, 2238;  95, 2244. 

Insignificant  at  1.  w.;  at  h.,  volume  considerable 
and  current  swift.  A  1a:ibutaiy  of  the  Yellowstone, 
95,  2244. 

SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Powell  (R.  unfav.),  91,  2238. 

Ex.  with  view  to  straightening  chan.  along  e. 
edge  of  Fort  Keogh  Military  Reservation  au.  act 
Sept.  27,  1894;  made,  1894,  by  Capt.  Hodges  (R. 
unfav.),  95, 2243. 


GG-833 


CHEYENNE  RIVER,  S.  DAK. 


ENGINEERS. 

Cblet  of  Endneers.    R.,  80, 170. 

In  cbarge.    Lt.  E.  Maguire,  1880.    R.,  80, 1478. 


SURVEY. 

Of  Cheyenne  E.,  au.  act  Mar.  3,  1879,  79,  128; 
made,  1880,  by  Lt.  Maguire  (R.  tmfav.),  80,  1478. 
History  of  the  work,  80, 1479. 


GG-1035(a)      WYOMING  AND  COLORADO.     (Arid  regions.) 

(lEixamination  of  sites  for  reservoirs.) 


APPROPRIATION. 

1898,  *S5,000,  98,  2819. 
ENGINEERS. 
Chief  of  Engineers.    R.,  98,  469. 

In  charge: 

Lt.  Col.  A.  M.  Stickney.    R.,  98, 2816. 

Capt.  H.  M.  Chittenden.  R.,  98,  2817.  Con- 
tents: Sites  In  the  arid  regions.  Dam  constr. 
Conclusions  and  recom.  Fimctions  of  reservoirs. 
Natural  and  artificial  reservoirs.  Floods.  Reser- 
voir constr.  Magniture  and  cost.  Summary.  In- 
dex to  the  foregoing.    98, 2917. 

Assistants: 

F.  B.  Maltby.    R.,  98, 2879. 

F.Bond.    B., 98, 2883. 

J.  A.  Seddon.  Monograph  on  Mississippi  R. 
floods,  98, 2887. 

H.  A.  Sumner.  Letter  on  constr.  of  reservoirs 
by  Colorado,  98, 2908. 

E.  Mead.  Letter  on  percentage  of  stream  flow 
required  to  be  stored,  98, 2910. 

F.  J.  Mills.  Letter  on  preceding,  for  Idaho,  98, 
2912. 

PHYSICilL  CHARACTERISTICS. 

Diagram  showing  the  percentage  of  water  to  be 
stored,  98, 2873. 


Diagram  showing  the  comparison  of  the  mean 
monthly  discharges  of  the  Niagara,  Ohio,  upper 
Mississippi,  and  Missouri  Rs.,  98,  2847. 

See  Engineers  in  Charge. 

PLANS. 

Capt.  Chittenden  reported  that  the  total  extent 
of  a  reservoir  system  in  the  arid  regions  which 
would  render  available  the  entire  flow  of  the  streams 
would  not  exceed  1,161,600,000,000  c.  f.;  that  if  the 
constr.  of  such  a  system  were  to  consume  a  century 
in  time,  it  would  represent  an  an.  storage  of  about 
11,600,000,000  c.  f.,  or  266,300  acre-f.  At  $5.37  per 
acre  f.  this  would  cost  $1,430,031  per  annum.  This 
amount,  distributed  among  the  17  States  and  Ter- 
ritories of  the  arid  section,  would  give  an  average 
an.  expend,  in  each  of  $84,119.  The  an.  value  of 
the  stored  water  would  return  the  orig.  cost  and 
mainten.  in  an  average  period  of  3  years.  98, 
2878. 

SURVEYS. 

Act  Jime  3,  1896,  provided  for  a  pre.  ex.  of  sites 
and  for  a  report  upon  the  practicability  and  de- 
sirabiUty  of  building  reservoirs  and  other  hydraulic 
works  for  storage  and  utilization  of  water  to  pre- 
vent floods  and  overflows,  erosion  of  E.  banks  and 
breaks  in  levees,  and  to  reinforce  the  flow  of  streams 


*  Allotment. 


1  H.  D.  83, 62d,  1st. 
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during  drought  and  l.-w.  seasons,  at  least  1  site 
each  in  Wyoming  and  Colorado.  There  were  ex .  in 
all,  under  the  direction  of  Capt.  Chittenden,  2  sys- 
tems in  Colorado  and  3  in  Wyoming.    B.,  98, 2818. 


Maps: 

Photographs  of  dams  and  reservoirs,  98, 2818. 
Map  of  the  drainage  basin  of  the  Elver  Bhone. 
France,  98, 28S5. 


GG-ins 

APPKOPEIATIONS. 

1911,  *S3, 000,  12,2228. 

1912,  4,000,13,2228. 


KANSAS  RIVER,  KANS. 


Total,      7,000 

COalMEBCE. 

Description  of,  unimportant,  79,  1092,  1093;  93, 
2295,         * 
Insignificant,  largely  sand,  04, 2327;  12, 855. 

ENGINEERS. 

Chief  of  Engineers.  B.,  78,  93;  79,  127;  93, 
294;  04,  436;  11,  706;  12,  865. 

Boards.  BEEH.  reviews  Capt.  Chittenden's 
B.  and  behoves  it  undesirable  for  U.  S.  to  imp., 
04, 2327. 

Mention  of  special  b.  E.  made,  1904,  by  BE.  on 
flood  conditions,  encroachments,  etc.,  12,  856. 

In  charge: 

Mai.  C.  E.  Suter,  1879-93.    E.,  79,  1089;  (Lt. 
Col.)  93,2293. 
Capt.  H.  M.  Chittenden,  1904.    E.,  04, 2326. 
Maj.  E.  H.  Schulz,  1912-.    E.,  12, 2228. 

Assistant.    J.  D.  McKown.    E.,  70, 1089. 

LEGISLATION. 

Kansas  Legislature  declared  stream  unnavigable 
in  1864,  and  au.  constr.  of  brs.  over  it,  etc.  Law 
not  sustained  by  U.  S.  courts,  93, 2294. 

Drainage  district  organized  by  Kans.,  after  1904, 
tor  E.  regulation  and  control.  Bonds  to  $1,750,000 
voted  for  levees,  revet.,  E.  widening,  right  of  way, 
etc. 

OBSTEUCTIONS.  (See  Physical  characteris- 
tics.) 

Milldam  and  a  number  of  low  brs.  obstr.  line  of 
navigation,  93, 2294;  13, 855. ' 

Conditions,  1912— debris,  wreckage,  and  general 
encroachment.  12, 855. 

See  Legislation. 

OPEEATIONS. 

1911-13.  Supervision  of  levee  and  revet, 
work,  br.  reconstr.,  12, 855. 


PHYSICAL  CHAEACTEEISTICS. 

Description,  79, 1089-1091;  12, 855. 

Obstr.,  artificial  and  natural,  79, 1089-1091. 

Discharge,  79, 1092;  12, 855. 

Description  of.  The  Kansas,  or  Eaw,  E.  formed 
by  junction  of  Eepublioau  and  Smoky  Hill  Es., 
176±  m.  1.,  enters  the  Missouri,  and  is  entirely 
within  Kansas.  Numerous  obstr.  of  all  kinds 
hinder  or  prevent  navigation,  93, 2293. 

Traffic,  1912,  oonflned  to  lower  10  m.,  13, 855. 

In  1903  E.  floods  caused  loss  of  S20,000,000  at 
Kansas  City  alone.  16  brs.  were  destroyed.  An- 
other flood,  1904,  and  again  in  1908,  12, 856. 

PLANS. 

By  J.  D.  MoKown,  1879,  mouth  to  Topeka, 
l.-w.  d.  of  4i';  Topeka  to  Junction  City,  l.-w.  d. 
of  3i'  with  wing  dams,  and  by  removal  of  obstr.; 
est.,  $450,000,  79,  1092.  Eecom.  reserved  by  Maj. 
Suter  until  determined  by  a  detailed  sur.,  79, 1089. 

PEIVATE  WORK. 

See  Legislation. 

PBOJECTS. 

Act  July  25,  1912,  au.  imp.  E.  up  to  Ai^entine 
"(12  m.),  Kans.,  work  to  embrace  supervision  of 
levee  and  revet,  work,  of  br.  reconstr.,  etc.,  and 
removal  of  d6bris  and  obstr.  from  E.  bed,  13, 855. 

SUB  VETS. 

Ex.  from  mouth  to  Junction  City,  Kans.,  au., 
78,  93.  Completed,  1879,  by  J.  D.  McKown,  79, 
127, 1089. 

Ex.  au.  act  July  13,  1892;  B.,  1893,  by  Lt.  Col. 
Suter,  president  Missouri  R.  Commission  (B. 
unfav.),  93, 2293. 

Pre.  ex.  at  or  near  its  mouth,  au.  act  June  13, 
1902.  E.,  Capt.  Chittenden,  Feb.  17, 1903  (unfav.),> 
04,  436,  2325. 

1909,  Cong.  au.  H.  lines  on  E.,  12,  856;  estab.  by 
Sec.  of  War  June  24, 1910. 

Pre.  ex.  and  sur.,  up  to  Argentine,  au.  act  Mar. 
3,  1909.  E.,  Maj.  Schulz,  1909  and  1910;  recom. 
removal  of  dikes  constr.  by  U.  S.,^  11,  706. 

Act  July  25,  1912,  au.  sur.  from  mouth  to  w. 
limits  of  Kansas  City,  Kans.,  with  view  to  remov- 
ing obstr.,  etc.  (E.  to  come),  12, 856. 

Maps.2 


GG-1376  (a)     REPUBLICAN    AND    SMOKY    HILL    RIVERS 
(Fort  Riley  Military  Reservation),  KANS. 


APPBOPBIATIONS. 


1909, 
1912, 


$25,000,09,1674. 
8  8,500,  12,2228. 


Total,    33,500 

CONTBACTS. 

1910.  H.  A.  Kepler,  driving  concrete  piles, 
31Jit  1.  f.,  10, 1844.  H.  A.  Kepler,  driving  concrete 
piles,  60$  1.  f.,  11, 2021. 


ENGINEEBS 

Cblef  of  Engineers. 

854. 


E.,  10,  656;  11,  704;  12, 


In  charge.  Mi^j.  E.  H.  Schulz,  190&^  B.,  09, 
1674;  10,1842;  11,2020;  13,2227. 

OPEBATIONS. 

1909-10.  2-row  concrete  pile  dikes  800'  and 
400',  resp.,  built;  30'  piles  reinforced  with  steel 
rods  and  braced  with  concrete,  10, 1842. 


*  Allotment  from  "Ex.,  sur.,  and  oonting.  of  E.  and  H." 

1 H.  D.  82,  58th,  2d. 

2  H.  D.  94,  62d,  2d. 

>  From  app.  "Eoads,  walks,  wharves  and  drainage;"  $2,760.97  returned. 


r^ee  pp.  14-22  fori 
Lexplanations,  etc.J 
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1910-11.  Minor  repairs  made  to  old  dike;  300' 
extension  built  to  800'  dike;  flexible  concrete  blocks 
laid  tor  23'  at  end,  1 1, 2020-21. 

1911-13,  Preservation  Kepublioan  E.:  Eevet. 
300'  1.  placed  above  upper  end  of  1,100'  dike,  and 
100 1,  i.  placed  below  lower  end;  some  small  washes 
refilled  with  brush  and  r.;  180'  16"  sewer  pipe  laid, 
18,2227. 

Preservation  Smoky  Hill  E.:  600  1.  f.  revet,  and 
4  brush  and  st.  fills  across  and  5  pavings  at  head  of 
gullies  made,  13, 2227. 


PHYSICAL  DATA. 

Erosion  damaged  800'  of  dike,  11, 2020. 


PROJECTS. 

Act  Mar.  4, 1909,  app.  $26,000,  protection  of  bank 
against  erosion;  ex.  to  be  made  and  proj.  sub- 
mitted, 09,  1674.  Maj.  Schulz,  proj.  for  two  2-row 
concrete  dikes;  approv.  (first  complete  permeable 
concrete  dike  conslr.  on  American  waters,  10, 
656),  10, 1842. 

Sec.  of  War,  1911,  au.  work  on  preservation  of 
bank  line  at  Smoky  Hill  and  Eepublican  Es., 
from  current  funds  for  "Eoads,  walks,  wharves, 
and  drainage,"  13, 854. 

SUKVETS: 

Maps: 
Eepublican  E.,  10, 1844. 
Photographs,  10, 1842. 


lG-1457 

OSAGE  I 

PPROPRIATIOB 

1871, 

IS. 
$26,000,  71,333. 

1872, 

25,000,73,53. 

1873, 

25,000,  73,  .55. 

1874, 

25,000,74,61. 

1878, 

20,000,  78,  94. 

1879, 

20,000,79,120. 

1880, 

30,000,  80, 1395. 

1881, 

20,000,81,1589. 

1886, 

10,000,86,1396. 

1888, 

6,000,88,1451. 

1890, 

56,000,90,1993. 

1892, 

50,000,93,1743. 

1906, 

80,000  OS,  1703. 

1906, 

*10,000 

1902, 

*10, 000  07,1602. 

1907, 

78,000) 

1908, 

100,000  08,1678. 

1909, 

10,000,09,1671. 

1909, 

60,000,09,1671. 

1910{ 

,3|.pi0,1837. 

1911, 

16,000,  11,2014. 

1912, 

15,000,13,2223. 

Total, 

738,000  (inol.  misc.,  81,035, 

871.96,13,2223). 

Osage  E.,   Kans. 

and    Mo.    (in 

connection 

with  Missouri 

E.  works;  see 

GG-2): 

Aug.  18, 1894, 

46,000 

June  3, 1896, 

50,000 

Mar.  3, 1899, 

25,000 

June  6, 1900, 

146,000 

June  13, 1906, 

30,000 

297,000 

Grand  total,    1,036,000 

COMMERCE. 

Eeal  wealth  of  country  adjacent  to  the  E.,  $100,- 
000,000,  71, 328;  C.  of  E.,  nothing. 

Eemarks  by  Capt.  Allen,  74,  348;  by  Col.  Simp- 
son, 7.';,  489,  492. 

C.  importance  of  the  Osage  Valley  described  in 
detail,  7S,  495. 

'  Eeported  by  Col.  Simpson,  as  not  sufficient  to 
justify  expense  of  the  imp.,  75,  493. 

Description,  74, 341-45;  75,  490. 

SS.  traffic  upon  E.,  81, 1593. 

Lumber  interests,  87, 1592. 

Eesources  of  the  locality,  90, 1997,  2002. 

List  of  SS.  engaged  on  the  E.,  1891,  93, 1745. 

1902,  95,194  t.,  mostly  grain,  hay,  live  stock,  lum- 
ber, gravel,  sand,  salt,  produce,  and  general  mer- 
chandise, 03, 1572. 

Imp.  influences  rates  only  by  aflording  shippers 
regular  means  of  transportation  by  boat,  09, 580. 

1911,  19,274  t.,  13,2224. 


CONTRACTS. 

1873.  Howard  Cook,  dr.  on  shoals,  73, 458,  459; 
relieved  therefrom,  74, 338. 

1910.  Penn  Bridge  Co.,  constr.  2  pairs  steel 
lock  gates,  $2,616  for  upper  gates  and  $3,350  for 
lower  gates,  10, 18.37. 

ENGINEERS. 

Clilet  of  Engineers.  R.  against  further  imp., 
75,  66.  R.,  70,  31;  71,  59;  73,  62;  73,  55;  74, 
61;  75,  66;  76,  82;  78,  94;  79,  119;  80,  161;  81, 
222;  83,  220;  83,  228;  84,  235;  86,  264,  269;  86, 
246;  87,  214;  88,  195;  89,  229,  230;  90,  205,  206; 
91,  262;  93,  251;  93,  283;  94,  260;  03,  408;  04, 
434;  05,  445;  06,  487;  07,  514;  08,  548,  661;  09, 
679;  10,  662;  11,  700;  13,  848. 

Boards.  Sj)ecial  BE.  convened  July  19,  1906; 
submitted  proj.;  later  approved,  and  carried  out, 
07, 1601. 

In  charge: 

Lt.  Col.  W.  F.  Eaynolds,  1870-73.  R.,  71,  327, 
333;  73,341. 

Col.  J.  H.  Simpson,  1873-80.  R.,  73,  468;  74, 
338;  75,  488,  490;  76,  649;  78,  687;  79,  1044;  80, 
1391. 

Maj.  O.  H.  Ernst,  1880-85.  R.,  80,  1391;  81, 
1686;  83, 1656;  83, 1293;  84, 1529. 

Maj.  A.  M.  Miller,  1885-92.  R.,  85,  1636,  1067; 
86,  1395;  87,  1691,  1593;  88,  1460;  89,  1705;  90, 
1992,  1996;  91, 2114;  93,  1742. 

Maj  C.  J.  Allen,  1893-94.    R.,  03,  2182;  94, 1620. 

Maj.  H.  M.  Chittenden,  1903-06.  R.,  03,  1668; 
04,  2320;  06, 1703. 

Col.  J.  B.  Quinn,  1906.    R.,  06, 1494. 

Capt.  E.  H.  Schulz,  1907-.  R.,  07,  1601;  08, 
1675;  (Maj.)  09, 1669;  10, 1834;  11,  2011;  13, 2220. 

Assistants: 

D.  Fitzgerald.    R.,  71,  328. 
Capt.  Allen,  71, 334.    R.,  74, 346. 
A.  Livermore,  73, 341. 
A.  H.  Blaisdell,  73, 459.     R.,  03, 1672. 
G.  E.  Eichbaum,  73,  459;  74, 342. 
W.  S.  Simpson.    R.,  74, 341. 
W.  M.  Gordon.    R.,  76, 493. 
W.  S. -Simpson.    R.,  81, 1589;  83, 1667. 
S.  E.  McGregory.    R.,  83, 1667. 
K.  Winston.    R.,  83, 1294. 
J.  W.  Beaman.    R.,  89, 1706;  90, 1993;  91, 2115; 
93, 1743;  93,  2183;  94, 1622. 
C.  D.  Lamb.    R.,  90, 1999. 
W.  E.  De  Witt.    B.,  04, 2321. 
Eobert  Walker.    B.,  06, 1494. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Eaynolds,  1870,  dams,  scraping,  etc., 
$200,000,  71, 328;  73, 343. 

By  Capt.  Allen,  1874,  dams,  scraping,  etc.,  $500,- 
000,74,348. 

By  Col,  Simpson,  1875,  slack-water  imp.,  83,000,- 
000,  76, 489.  ^  ' 


♦Allotment. 
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LEGAL  PaOCEEDINGS. 

Condemnation  proceedings  for  land  on  botli  sides 
of  the  R.  required  for  proposed  lock  at  Brenneke 
Shoal  brought  to  a  close,  94, 1621. 

OBSTRUCTIONS. 

Lock  in  an  incompleted  stage  a  menace  to  navi- 
gation; should  either  be  completed  or  removed. 
The  longer  it  is  left  in  its  "present"  state,  the 
more  will  be  the  expense  for  its  completion,  04, 
2322. 

OPEBATIONS. 

Begun  with  hired  labor  Sept.,  1871,  71,  333;  73, 
341. 

1871-7S.  Scraping  on  bars;  12,800  c.  y.  re- 
moved, 25(t  to  600  y.;  logs  and  stumps  removed 
from  Chan.;  repair  of  4  wing  dams  built  by  State; 
list  of  shoals  and  work  done  thereon,  73, 342. 

1878-73.  Training  wall  at  Shipleys  Shoal 
begun;  quarrying  st.  and  cutting  timber,  73,  458. 

1873-74.  7,.346  1.  f.  of  dams  and  training  walls 
built  on  3  shoals;  100'  of  old  dam  torn  away;  chans. 
scraped  2'  x  50',  two  500'  1.  and  one  1,300';  120  trees 
cut  from  bank;  62  snags  removed  from  chan.,  74, 
338 

1874-75.  Eepaiis  at  Burds  Shoal;  2,076  1.  f. 
of  dams  built;  chans.  scraped  2'  x  50',  two  300'  1. 
each,  one  500',  one  1,500';  112  trees  cut  from  banks; 
94  snags  removed,  76,  488,  490. 

1875-76.  Work  abandoned  and  property  sold, 
76, 649. 

1878-79.  Repairs  made  on  2  dams;  1,130  1.  f. 
of  dam  built  at  Moores  Flats,  where  chan.  scraped 
50'  X  450';  906  trees  cut  from  banks;  89  snags  re- 
moved, 79, 1044. 

1879-80.  E.  and  snag  removal  at  Reynolds 
Shoal  and  Devils  Elbow;  dam  strengthened,  train- 
ing wall  repaired  and  extended,  and  snags  removed 
at  Moores  Flats;  dams  and  training  walls  built  at 
HasHns  and  Burds  Shoals,  and  breach  at  latter 
place  repaired;  chans.  dr.  at  Kirkmans,  Packs, 
and  Clarks  Isld.  Shoals,  also  dam  built  at  first- 
named  locality;  training  wall  extended  and  break 
in  dam  repaired  at  Shipleys  Shoal,  80, 1392,  1394. 

1880-81.  Training  walls  extended  at  Shipleys 
and  Burds  Shoals;  dr.  and  snag  removal  at  Musics, 
Saline,  and  Town  Shoals,  and  dr.  at  Locketts  Isld. 
Shoal;  r.  quarried  and  chan.  excavating  begun  at 
Moores  Flats;  break  in  training  wall  repaired  and 
bar  removed  at  Kirkmans  Shoal;  chan.  dr.  at 
Rices  Shoal;  cross  dam  and  training  wall  built, 
excavating  of  chan.  begun,  and  snags  removed  at 
Berrys  Shoal,  81, 1686, 1687. 

1881-83.  Straightening  of  chute  completed, 
dam  and  training  wall  extended,  and  dr.  done  at 
Moores  Flats;  training  wail  extended,  raised,  and 
repaired,  and  dr.  done  at  Berrys  Shoal;  dr.  done 
at  Schieless,  Clarks  Isld.,  Haskins,  and  Kirkmans 
Shoals;  463  snags  removed  from  chan.  and  699  trees 
cut  from  banks  bet.  Grand  R.  and  mouth  of  Osage, 
83, 1656. 

1883-83.  313  snags  removed,  Big  Gravois  to 
mouth  of  Osage,  83, 1293. 

1886-87.  370  snags  and  878  trees  removed,  87, 
1692. 

1888-89.  1,126  1.  f.  of  cross  dam  and  training 
wall  repaired;  110  1.  f.  of  new  dam  built;  29  snags 
and  63  r.  removed  from  chan.;  work  done  with 
hired  labor,  89, 1705, 1706. 

1889-90.  12  snags  and  3  wreck  heaps  removed 
fromchan.,90, 1992. 

1891-93.  66  snags  removed  from  chan.  and  342 
trees  cleared  from  banks,  93, 1743. 

1893-93.  About  3,000  snags  and  other  obstr. 
removed,  and  250 1. 1.  dams  built,  93,  2182,  2184. 

1893-94.    About  900  obstr.  removed,  94, 1621. 

1903-04.  Work  of  mainten.  and  repair,  04, 
2320. 

1904-05.  Repairs  to  plant;  assembling  mate- 
rial for  work  au.  by  approv.  of  new  proj.,  OS,  445, 
1704. 

1906-06.  Plant  overhauled,  and  gap  left  by 
disappearance  of  Pier  3  and  20'  of  adjacent  dam 
filled  in  with  brush  and  r.;  tops  of  weirs  of  dam 
repaired;  roofs  of  7  bldgs.  recovered,  and  new 
cableway  and  tramway  put  in  working  order; 
cribs  built  up  of  10"  x  10''  timber  and  filled  with 


St.  and  clay,  piles  driven  in  lower  side  of  each  crib, 
4,547  c.  y.  St.  used;  new  cofferdam  built  to  eleva- 
tion of  114',  or  4'  above  that  of  the  old  one;  repairs 
to  dam,  06, 1494. 

1906-07.  Crib  dam  cut  down  to  elevation  of 
106'  for  60',  the  next  106'  to  106.5',  and  the  remain- 
ing 90'  to  108';  temporary  brush  dam  cut  down  to 
106.5';  E.  lock  wall  strengthened;  lower  slope  and 
apron,  incl.  decking  and  stringers,  removed  from 
below  sec.  1  and  2,  bottom  leveled  off  and  crib 
120'  1.  constr.  and  sunk  in  place  below  sec.  1;  sheet 
piling  driven  against  upper  side  of  crib  and  st. 
placed  to  d.  of  3'  therein;  entire  cofferdam  re- 
moved; lock  and  chamber  kept  free  &om  mud 
around  gates,  07, 1602. 

1907-08.  Work  consisted  in  addl.  protection 
to  Lock  and  Pier  1.  and  to  Weirs  6  and  10;  barge 
under  constr.;  2,700  c.  y.  material  removed  from 
lock  chamber,  and  lock  unwatered;  crib  dam  re- 

g aired  and  plant  overhauled;  1,200  c.  y.  gravel  dr. 
om  chan.,  OS,  1676. 

1908-09.  Constr.  of  Lock  and  Dam  No.  1  con- 
tinued, as  follows:  Protection  of  outer  lock  wall 
and  piers,  dam  reinforced  throughout,  air  tanks 
iastaUed,  36  1.  f.  Chanoine  dam  foundation  com- 
pleted, repairs  and  additions  to  plant,  and  numer- 
ous shoals  dr.,  09, 1669. 

1909-10.  Constr.  of  Lock  and  Dam  No.  1  con- 
tinued by  constr.  of  664'  cofferdam  and  222'  Cha- 
noine dam;  150'  wing  dams  constr.;  4,787 1.  f.  wing 
dams  and  training  walls  repaired,  3,938  c.  y.  dr. 
from  chan.,  18  snags  and  obstr.  removed,  etc.,  and 
plant  repaired,  10, 1834. 

1910-11.  Plant  repaired,  and  new  plant  au. 
under  constr.  At  Lock  and  Dam  No.  1,  Chanoine 
dam  practically  completed,  wickets  in  place,  re- 
pairs to  lock-keeper's  house,  building  asst.  lock- 
keeper's  house,  quarters  lor  laborcis,  and  shed  for 
stormg  machinery;  old  wooden  lock  gates  de- 
stroyed and  new  steel  gates  erected  instead;  snag- 
ging, dr.,  etc.,  11,2011-13. 

1911-13.  Lock  and  Dam  No.  1  completed; 
drum  weirs  cleaned  and  slight  changes  in  weirs 
and  wickets  made.  Lock  and  dam  placed  m 
operation  July  1, 1912.  Power  house  for  dam  com- 
pleted; lookmaster's  old  building  repainted  and 
repaired,  etc.;  men's  quarters  and  new  storehouse, 
frame  bldg.  erected;  5,500  c.  y.  dr.  from  E.  and 
placed  around  various  buildings  for  filling,  raising 
grade  to  elevation  of  126';  water  and  sewer  systems 
installed  in  bldgs.;  power  barge  built  for  maneuver- 
ing dam;  fioating  plant  repaured,  13,  2221-22.  80 
snags  and  other  obstr.  removed  from  chan.,  13, 
2223. 

PHYSICAL  CHARACTERISTICS. 

Described,  73, 458;  74, 346;  75,  494. 

Table  of  shoals,  71, 332. 

Gauge  records  at  Tuscumbia  and  Warsaw  for 
1881,  81,  1593, 1594;  83, 1061;  83,  1296;  84,  1630. 

Description  of  the  R.,  90, 1996. 

Gauge  record,  at  Tuscumbia,  Mo.,  for  1891,  91, 
2117;  1892,  93,  1744;  93, 2185. 

Damage  by  floods,  03, 1669. 

Sharp  and  unusually  high  rise  of  water,  04, 2321. 

New  breach  made  by  sudden  disappearance  of 
Pier  No.  3,  and  20'  of  adjacent  dam,  06, 1494. 

4  rises  occurring  bet.  June  30  and  Sept.  1,  1906, 
took  away  all  work  done  "to  date,"  and  caused 
suspension  of  work  for  long  periods,  06, 1494. 

Fhenominally  high  stages  of  water;  flood  reach- 
ing 128',  or  an  average  d.  of  over  3J'  over  entire 
reservation,  06, 1494. 

Pier  No.  2  totally  destroyed  by  sudden  sinking 
sec.  of  Dam  No.  3,  and  partial  destruction  of  sec^ 
of  Dam  No.  2,  by  high  floods,  07, 1601. 

Head  of  navigation  is  Warsaw,  Mo.,  172  m.  above 
mouth.  Boats,  formerly  impeded  by  shoals,  can 
"now"  ascend  to  head  of  navigation  without  in- 
terference, 09,  580. 

Several  rises  interfered  with  work  in  R.,  10, 1836. 

Heavy  rise,  1912,  scoured  away  some  r.  flll  in 
front  of  apron  crib  protection,  13, 850. 

PRIVATE  (STATE)  WORK. 

Missouri  built  wing  dams  and  dr.  at  several 
points,  74,  339;  at  an  expense  of  1176,000,  with  no 
valuable  results,  74,  345;  75,  490;  77,  331. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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PROJECTS.    (See  Estimates.) 

By  D.  Fitzgerald,  dr.  shoals  to  give  3',  Rosooe 
to  mouth,  233  m.;  cost,  S180,000,  71, 331.  Remarks 
by  Lt.  Col.  Kaynolds,  71,  328,  333;  by  Col.  Simp- 
son, 73, 4(j0;  by  Capt.  Allen,  74, 348. 

By  W.  M.  Gordon,  slack-water  navigation  by 
27 1.  and  d. ;  cost,  $3,090,825,  75,  496.  Eemarks  by 
Col.  Simpson,  75,  491. 

Orig.  proj,  1871  proposed  conitracting  w.  of  E.  at 
shoals,  by  means  of  cros^  dams  and  training  walls, 
dr.  chau.  by  means  of  teams  and  scrapers,  and  re- 
moval of  r.  and  snags  from  chan.  and  trees  from 
banks,  object  being  to  obtain  2'  l.-w.  navigation. 
Est.,  $230,000,  71,328;  86, 1395. 

In  1890  Maj.  Miller  proposed  1.  and  d.  near  mouth 
of  Osage,  withliftotlO.5'  and  w.  of  52';  est.,  $200,000, 
90,  1995;  93,  1742;  making  total  cost  of  imp.  of 
E.  ?43(l,000,  98, 1742. 

For  completion  of  Lock  and  Dam  No.  1,  06, 1704. 

To  close  gap  with  stationary  timber  dam;  ap- 
prov.  by  Chief  of  Engineers,  Sept.  22,  1906,  06, 
1494. 

Eevised  proj.  for  completing  1.  and  d.  appro  v. 
June  20,  1907,  is  identical  wi1^  R.  and  recom.  of 
special  BE.,  Sept.  11,  1906;  est.,  $228,000,  as  au. 
act  Mar.  2,  1907,  i.  e.:  "Provided  that  Sec.  of  War 
may  enter  into  contract  or  contracts  for  such  mate- 
rial and  work  as  may  be  necessary  for  completion 
of  said  piroj.,  to  be  paid  for  as  app.  are  made  from 
time  to  time,  not  to  exceed  in  the  aggregate  $160,000, 
n  addition  to  amounts  app.,"  08, 1676. 


SURVEYS. 

By  State  Engineer  W.  M.  Morrell,  1840,  referred 
to,  75,  489. 

Au.  act  July  11,  1870,  70,  31.  Ex.  made  by  D. 
Fitzgerald,  Oct.,  1870.    R.,  71,  328. 

Instrumental  sur.  of  60  m.  of  E.,  1872,  73,  488. 

For  1.  and  d.  imp.,  1875,  75,  489.  R.  of  W.  M. 
Gordon,  76,  493;  R.  of  Col.  Simpson,  75,  490. 

Sur.  of  196  m.,  Ottawa,  Elans.,  to  Osceola,  Mo., 
1878  79  1044. 

o\  E.,'l881,  above  Tuscumbia,  81, 1588. 

Of  Osage  E.,  Tuscumbia  to  mouth  of  Eainey 
Creek,  1881,  83, 1662. 

Ex.  of  E.,  mouth  to  Osceola,  with  view  to  slack- 
water  navigation,  by  movable  1.  and  d.;  made, 
1884,  by  Maj.  Ernst  (R.  unfav.),  86, 1657;  and  also 
in  1886  by  Maj.  Miller  (R.  unfav.),  87, 1593. 

Sur.  au.  act  Aug.  11,  1888;  made,  1890,  by  Maj. 
MiUer,  90, 1995. 

Ex.,  1894,  pre.  to  constr.  of  1.  at  Brennike  Shoal, 
94, 1621. 

Pre.  ex.,  with  plan  and  est.  of  cost  of  imp.  of 
Osage  E.,  Mo.,  mouth  to  mouth  of  Niangua  E., 
au.  act  M:ar.  2,  1907.  R.  by  Capt.  Schulz,  June  4, 
1907,  and  Jan.  21, 1908;  est.,  $305,000,'  08, 551. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11, 702;  12, 849. 

M:aps.    80, 1394;!  Chanolne  wicket,  11, 2012. 


GG-1517                 GAS 

APPROPRIATIONS. 

1880 

$5,000,80,1461. 

1881 

10,000,81,1660. 

1882 

10,000,83,1731. 

1884 

5,000,84,1540. 

1886 

7,500,86,1397. 

1888 

5,000,88,1448. 

1890 

4,000,90,1990. 

1892 

4,000,93,1740. 

1902 

*1, 000,  04,2323. 

1905 

16,000,05,1706. 

1907 

10,000,07,1604. 

1909 

15,000,  09, 1673. 

1910 

20,000,  10,1841. 

1911 

10,000,11,2019. 

1912 

f                   *5, 500, 13,2226. 
I                    10,000,18,2226. 

GASCONADE  RIVER,  MO. 


Total, 

137,000 

(incl. 
13, 

sales, 
2226). 

$172,124.31 

Gasconade  E.  (in 

connection 

with  Mo.  R. 

work;    see 

GG-2): 

Aug.  18, 1894, 

5,000 

June  3, 1896, 

5,000 

Mar.  3, 1899, 

15,000 

June  13, 1902, 

10,000 
35,000 

Grand  total,  172,000 

COMMERCE. 

Not  unimportant,  73, 480-482. 

Transportation  by  boat  afforded  shippers,  09, 
581. 

In  recent  years,  imp.  extended  to  Gascondy,  11, 

703.    C.  varies;  in  1911,  42,000±  t.,  18, 853. 

Imp.  has  influenced  rates,  by  giving  regular 
transportation;  no  rail  facilities,  18,853. 

ENGINEERS. 

ChleX  of  Engineers.    R.,  73,  56;  73,  56;  79, 

127;  80,  168,  169;  81,  229;  83,  226;  83,  233;  84, 
237;  86,  254;  86,  247;  87,  214;  88,  194;  89,  229; 


90,  205;  91,  261;  98,  251;  93,  283;  94,  259;  03 
409;  04,  435;  06,  446;  06,  488;  07,  515;  08,  549, 
651;  09, 680;  10,  654;  11,  702;  18, 851. 

Lt.  Col.  W.'  F.  Eaynolds,  1872-73;  78,  56. 

Col.  J.  H.  Simpson,  1873.    R.,  73, 479. 

Maj.  C.  E.  Suter,  1879-85.  R.,  79, 127;  80, 1461: 
81, 1660;  83, 1731;  83, 1337;  84, 1540. 

Maj.  A.  M.  Miller,  1885-93.  R.,  86,  1637,  1654; 
86,  1396;  87,  1590;  88,  1448;  89,  1703;  90,  1989; 

91,  2112;  93, 1739. 

Maj.  C.  J.  Allen,  1893-94.    R.,  93, 2178;  94, 1617. 

Capt.  H.  M.  Chittenden,  1903-05.  R.,  03,  1574; 
(Maj.)  04, 2322;  OS,  1705. 

Col.  J.  B.  Qainn,  1906.    R.,  08, 1497. 

Capt.  E.  H.  Schulz,  1907.  R.,  07, 1603;  08, 1679; 
(Maj.)  09, 1672;  10,1838;  11,2016;  18,2224. 

Assistants: 

J.  D.  McKown.    R.,  73,  480. 

T.  T.  Johnston.    R.,  80, 1462;  83, 1338. 

J.  W.  Beaman.  R.,  88, 1449;  89, 1704;  90, 1990; 
91, 2113;  93, 1740;  93,  2180;  94, 1619. 

S.  W.  Fox.    R.,  03, 1575. 

W.  C.  Wrenshall.    R.,  03, 1676. 

W.  E.  De  Witt.  R.,  04,  2323;  05,  1706;  06, 
1497. 

OPERATIONS. 

1880-81.  Eemoval  of  snags  and  similar  obstr. 
begun.  81, 1660. 

1881-88.  Eemoval  of  snags  continued,  82, 
1731. 

1888-83.  Eemoval  of  snagscompleted  through- 
out 78  m.,  83, 1337. 

1884-85.  194  snags  removed;  banks  cleared; 
repairs  to  wing  dam,  86, 1637. 

^886-87.  1,888  trees  and  snags  removed,  87, 
1590. 

1887-88.  943  1.  f.  of  dam,  or  training  wall, 
built  by  hired  labor,  88, 1448. 

1888-89.  284  snags  and  stumps  removed  from 
Chan,  and  446  trees  cut  from  banks,  imp.  78  m.; 
work  done  by  hired  labor,  89, 1703. 

1889-90.  65  1.  f.  of  bank  revet,  laid;  22  log 
cribs  built;  522  1.  f.  of  crib  and  st.  dam  built,  and 
150  snags  removed  from  chan.;  work  done  with 
hired  labor,  90, 1989. 

1890-91.  276  c.  y.  St.  quarried;  repairs  to  plant, 
91, 2112. 


*  Allotment. 


iH.D.  960,  60th,  1st. 
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1891-93.  419  snags  removed  from  chan.;  2,153 
trees  cleared  from  banks,  98, 1741. 

1892-93.  About  400  snags  and  other  obstr. 
removed;  3  new  dams  built  and  2  old  ones  repaired, 
93  2179 

1893-94.  About  1,000  obstr.  removed,  94, 
1618. 

1903-09.  Building  and  repair  ol  wing  dams; 
wrecks  and  snags  removed,  03, 1574;  04, 2322;  OS, 
1705;  06, 1497;  07, 1603;  08, 1679;  09, 1672. 

1909-10.  Dam  at  Pryors  Mill  Chute  constr.; 
general  work  of  snagging,  repairs  to  dams,  etc., 
continued,  10, 1839. 

1910-11.  Break  in  Pryors  Mill  Dam  repaired; 
general  repairs  to  dams;  2,500  c.  y .  dr. ;  S7  snags  and 
other  obstr.  removed;  repairs  to  floating  plant, 
11,2017. 

1911-13.  1,900  c.  y.  dr.;  392- snags  and  other 
obstr.  removed  from  chan.  and  shore;  667  1.  f.  ex- 
tension to  dams;  1,034  1.  f.  new  dams  built;  160 1.  f. 
repairs  to  dams,  13, 2224. 

PHYSICAL  CHARACTERISTICS.  (See  Proj- 
ects.) 

Description,  73, 480-482;  80, 1462. 

Fall  of  B.  bed,  73,  480,  481;  disappearance  of 
water  imder  the  bed;  remarkable  "boilmg  spring," 
73, 481. 

Total  1.  of  E.,  with  trib.,  about  200  m.  Average 
slope,  Gascondy  to  mouth  (62  m.),  1.23'  per  m. 
Navigable  to  Arlington  (107  m.),  and  lor  tie  and 
log  ratting  a  considerable  distance  above.    13, 851. 

Empties  into  Mo.  R.  at  Gasconade,  about  32  m. 
below  mouth  of  Osage  E. 

PLANS. 

Imp.  with  1.  and  d.  not  considered  advisable,  73, 
480-482. 


PRIVATE  WORK. 

Au.  granted  to  3  interested  fanners  for  driving 
piles  for  bank  protection  along  their  E.  fronts,  on 
left  bank,  in  vicinity  of  Pryors  Mill  Bend.  Piles 
braced,  and  filled  In  rear  with  brush  and  St.,  to 
prevent  bank  erosion  and  change  of  chan. ,  10, 1839. 


PROJECTS. 

By  J.  D.  McKown,  removing  snags,  r.-,  over- 
hanging trees,  and  wing  dams;  estj  $22,979.87. 
Approv.  by  Col.  Simpson,  73,  480-482. 

By  Maj.  Suter,  1880,  mouth  to  Vienna,  78  m., 
removing  snags  and  similar  obstr.;  est.,  $50,000, 
80, 1466;  91, 2112. 

Froj.  contemplates  mainten.  and  relief  from  year 
to  year  and  removal  of  obstr.,  the  latter  constantly 
forming,  13, 852. 

Farmers  submitted  petition  to  open  Pryors  Mill 
Chute,  to  make  main  chan.  Informal  public  hear- 
ing held,  10, 1839. 

Prior  to  1903  this  work  taken  up  by  Mo.  R. 
Comm.,  and  indexed  as  Part  G.,  Mo.  E. 


SURVEYS. 

Sur.  by  J.  D.  McEown,  73,  56,  479,  480. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Mai.  Suter, 
80, 1461. 

Pre.  ex.,  mouth  to  Gascondy,  au.  act  Mar.  2, 1907. 
Es.,  Col.  Quinn,  June  4,  1907,  and  Capt.  Schulz, 
Feb.  24, 1908;  est.,  $110,000,>  08,  551. 

Ex.  and  sur.,  Gascondy  to  Arlington,  au.  act 
June  25, 1910  (to  be  made),  13,  857. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 852. 


1 H.  D.  829,  60tb,  1st. 
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HH.— MISSISSIPPI  RIVER. 


Part  (a),  HH-1        Plan  of  Presenting  Data. 

The  works  of  improvement  on  the  Mississippi  Eiver  cover  so  many  diverse  points  and  stretches,  in 
various  engineering  districts,  and  so  many  periods  embraced  in  almost  one  hundred  years,  that,  for 
the  sake  o£  affording  a  clear,  connected,  and  comprehensive  outline  of  the  reports  rendered  by  many  engi- 
neers concerning  the  waterway  system,  all  such  reports  are  here  brought  together  into  one  special  group 
known  as  Group  HH.  This  lettering  corresponds  to  U.  S.  waterway  groups  in  the  vicinity  of  St.  Louis, 
Ko.,  and  this  selection  of  grouping  has  been  made  in  preference  to  a  lettering  corresponding  to  the  mouths 
of  the  river,  for  the  reason  that  St.  Louis  may  be  considered  more  or  less  central  to  the  Mississippi  system. 

A  list  of  the  notable  points  on  the  river,  both  banks,  is  printed  on  p.  1097,  running  from  the  mouth 
toward  the  headwaters,  and  each  of  these  points  has  received  a  number  accordingly.  The  abstracts 
of  data  cover  either  points  or  stretches.  An  abstract  concerning  a  point  is,  of  course,  given  the  number  of 
that  point  in  the  list.  An  abstract  concerning  a  stretch  is  given  the  number  pertaining  to  the  first  point 
on  the  stretch  (proceeding  upstream) . 

A  special  finding  list  to  all  the  points  or  locations  and  stretches  named  under  HH  is  provided  on  p. 
1071,  and  in  addition,  of  course,  these  points  are  listed  in  the  general  finding  list  at  the  back  of  this  index. 

A  special  or  general  summary  of  data  concerning  the  river  is  printed  on  p.  1081.  This  indicates  also 
the  pages  of  this  index  whereon  may  be  found  special  data  concerning  commerce,  contracts,  legislation, 
operations,  etc.    There  is  a  special  list  of  engineers. 

The  funds  set  aside  for  the  river  by  Congress  are  printed  on  p.  1089.  Special  care  has  been  taken 
to  classify  these  appropriations  in  a  simple  form,  so  far  as  that  may  be  done. 

The  data  abstracted  concerning  the  various  works  of  improvement  arc  grouped  generally  under  the 
following  headings: 

Appropriation. 

Commerce. 

Engineers. 

Obstructions. 

Operations  (from  year  to  year). 

Physical  characteristics. 

Projects. 

Surveys,  etc. 

(For  a  definition  of  the  matter  groupable  under  the  foregoing  subheads,  see  p.  21.) 


rSeepp.  14-22  for"! 
Lexplanatlons,  etc  J 
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MISSISSIPPI  BIVBE.      See  special  index,  p.  1071. 


HH-1.— MISSISSIPPI  KIVER. 


Part  (b) 


Contents. 


No.ofwork 
and  part. 


Title. 


Period.' 


Page.2 


HH  1.. 
HH  1-. 
HH  1. 
HH  1.. 
HH  1.. 
HH  1. 


.(a) 
•(X 

■  (c, 

■  (d 
-(e 
..(0 


Flan  of  presenting  data 

Contents 

Index  or  finding  list  to  MississipiK.  data 

General  summary  of  fact  concerning  the  Mississippi  K 

List  of  appropriations 

List  of  notable  points  on  the  K.,  from  mouths  to  headwaters— the  ab- 
stracts of  data  concerning  works  on  the  R.  being  arranged  according 
to  this  list,  each  abstract  being  printed  in  the  list  at  the  number 
belonging  to  it.  The  list  foUowmg  is  of  the  abstracts  so  printed, 
with  their  numerical  designation. 


1068 
1069 
1071 
1081 
1089 
1097 


ABSTRACTS— GENERAL. 


HHl 
HHl. 
HHl 
HHl 
HHl 
HHl 
HHl. 
HHl.. 


■(s; 

■(h 
■  W 
-(i) 

.(k) 
■  (I) 

(m) 
(n) 


HH  l...(o) 


Western  E.  (Mississippi  Ks.,  etc.) 

I^evees 

Obstructions 

Obstructions  (special) 

Gauges 

Gauges,  at  or  near  St.  Paul 

Reservoirs 

Reservoirs,  operation  and  care — 
Experimental  towboats 


1S67-1S79 

1111 

1868-1879 

1113 

1868-1912 

1114 

1880-1912 

1116 

1874-1912 

1117 

1889-1912 

Ills 

1869-1912 

1119 

1895-1912 

1124 

1910-1912 

1127 

ABSTRACTS— SPECIAL  POINTS  AND  STRETCHES. 


Mouths  (in  general) 

Pass  a  Loutre." 

South  Pass 

Southwest  Pass 

Mouths  to  Ohio  R 

New  Orleans,  La 

New  Orleans  to  Ohio  R.  (Transportation  Routes  to  Seaboard) 

Baton  Rouge,  La 

Grand  Gulf,  Miss 

Palmyra  Lake,  La.  and  Miss 

Vicksburg,  Miss 

Vioksburg  and  Yazoo  R.,  mouth 

Memphis,  Term 

Reelfoot  Lake,  Tenn.  and  Ky 

OhioR.  to  St.  Anthony  (Minneapolis),  Minn 

Ohio  R.  to  Illinois  R 

Ohio  R.  to  Missouri  R 

Ohio  R.  to  St.  Anthony,  Minn  (Transportation  Routes  to  Seaboard) . 

Beechridge,  III 

St.  Louis,  Mo 

Missouri  R.  to  Minneapolis,  Minn 

Alton^m 

Illinois  R.  to  Des  Moines  Rapids 

Clarksville,  Mo 

Quincy ,  111 

Warsaw,  111 


1867-1912 

1127 

1897-1908 

1134 

1903-1912 

1135 

1899-1912 

1136 

1868-1912 

1138 

1878-1882 

1166 

1874-1878 

1166 

1888-1889 

1167 

1880-1881 

1167 

1882-1884 

1167 

1871-1879 

1167 

1892-1912 

1168 

1877-1893 

1170 

1890-1891 

1170 

1866-1879 

1171 

1880-1892 

1177 

1893-1912 

1180 

1874-1875 

1186 

1897-1901 

1187 

1871-1906 

1188 

1893-1912 

1189 

1868-1877 

1197 

1879-1892 

1198 

1888-1889 

1200 

1878-1879 

1200 

1890-1891 

1201 

»  Surveys  of  R.  1765, 1770,  and  1826.    See  p.  1162  of  this  index  and  93,  3708. 
2  Refers  to  pages  of  this  index;  not  of  An.  Es.,  Chief  of  Engineers, 
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No.  of  work 
and  part. 


Title. 


Period. 


Page.' 


■M 


HH  344  .(a) 


Alexandria,  Mo 

Des  Moines  Rapids  (canal  and  dry  dock) 

Des  Moines  Kapids,  canal,  operation  and  care 

Des  Moines  Rapids  to  St.  Paul 

Hamilton  Slough,  111 

Ft.  Madison,  Iowa 

Burlington,  Iowa 

Muscatine  H.,  Iowa 

Rock  Island  Rapids 

Moline,  111.  (water  power) 

Moline,  111 

Moline,  111.  (operating  and  oarfe) 

Clinton,  Iowa 

Beaver  Isld.,  Cltaton,  Iowa 

Dubuque,  Iowa 

La  Crosse,  Wis 

Lake  Pepin,  Wis 

Lake  City,  Minn .' 

St.  Paul,  Minn i 

St.  Paul  to  Falls  o£  St.  Anthony  (Minneapolis),  Minn 

Minneapolis  to  St.  Paul 

Minneapolis  to  St.  Paul,  operation  and  care 

Meekers  Isld.  Lock  and  Dam 

Falls  of  St.  Anthony,  preservation 

Falls  of  St.  Anthony  (Minneapolis),  Minn.,  at  and  above 

Pokegama  Falls  to  Falls  of  St.  Anthonys  (Transportation  Routes  to 

Seaboard). 
Bralnerd  to  Grand  Rapids 


1878-1879 

1201 

1866-1903 

1201 

189^-1912 

1205 

1879-1892 

1207 

1888-1890 

1210 

1875-1879 

1210 

1875-1879 

1211 

1879 

1211 

1866-1887 

1211 

1878 

1214 

1889-1910 

1214 

1908-1912 

1215 

1890-1891 

121S 

1888-1889 

1215 

1869-1887 

1215 

1877-1906 

1216 

1880-1890 

1217 

1902-1904 

1217 

1912  ■ 

1217 

1879-1888 

1218 

1895-1912 

1218 

1908-1912 

1220 

1868-1888 

1220 

1869-1888 

1221 

1866-1S95 

1223 

1874-1875 

1225 

1909-1912 

1225 

1  Refers  to  pages  of  this  index;  not  of  An.  Rs.,  Chief  of  Engineers. 
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MISSISSIPPI    EIVER.      See  special  index,  p.  1071. 


HH-1 MISSISSIPPI  RIVER. 


Part  (c)    Index  to  the  Points  or  Stretches  Named  in  the  Data 
Arranged  Under  the  Term  "  Mississippi  River." 


Aitkin  Co 1124 

Aitkin,  Minn 1110, 1126, 1157, 1226 

Altktn  to  Grand  Rapids 1224 

Aitktn  to  Minneapolis 1118, 1158 

Aitkin  to  St.  Paul 1161,1165 

Albany 1105 

Albemarle  Bend 1154,1165 

Albemarle  revetment 1097, 1155 

Alexandria 1070, 1105, 1171, 1172, 

1173, 1176, 1177, 1192, 1198, 1199, 1200, 1201 

Algiers  Pt 1164 

Alma 1110,1193,1208 

Alma  to  Fountain  City 1193 

Alton 1069,1105,1171,1172, 

1173, 1174, 1175, 1177, 1178, 1179, 1180, 1197 

Alton  Slougb 1193 

Alton  to  Meramec  R 1172, 1177, 1188, 1197 

Alton  to  St.  Louis 1197 

Amaranth  City 1193 

Ames  Crevasse 1143,1157 

Ameslsid 1102 

Amos  Bayou 1149 

Anchor  Landing 1183 

Andalusia 1105, 1193, 1207, 1208, 1210 

Andalusia  Slough 1115 

Anderson  Crossing 1163 

Angola 1097 

Anoka 1110 

Apple  R 1102,1105 

Arkansas  City 1097, 

1149, 1155, 1156, 1158, 1162, 1163 

Arkansas  levees 1146,1147,1164 

Arkansas  and  Miss.  Rs 1089, 1091 

Arkansas  R 1097, 1111, 1112 

Arkansas  R.  to  Cairo 1102 

Arkansas  R,  to  Glenora ^ 1145 

Arkansas  R.  to  Vlcksburg  .  1097, 1145, 1155, 1162 

Arkansas  R.  to  IFarrenton 1086 

Arkansas  (State) 1113, 1148, 1160 

Armstrong  Bar 1192 

Arsenal  Isid 1102,1173,1174, 

1176, 1178, 1179, 1180, 1183, 1184, 1188, 1189 

Arsenal  Isld.  to  Cabaret  Isid 1185 

Ashbrook  Neck 1097, 1147, 

1160, 1151, 1152, 1153, 1154, 1155, 1163, 1165 

Ashley  Pt 1164 

Ashport. .  1093, 1102, 1150, 1151, 1152, 1153, 1162, 1165 

Ashport  to  Ft.  Pillow 1162 

Ashport  to  Lauderdale  Co 1162 

Ashton  Chute 1178 

Atchaf alaya 1086, 1087, 

1088, 1093, 1114, 1145, 1148, 1149, 1150, 1151 

1152, 1153, 1156, 1159, 1160, 1162, 1164,  1165 

Atlantic,  via  Florida,  to  Mississippi 1128 

Atlas 1193 


Bad  Axe  (Genoa) 1208 

BadAxeBend 1192 

Balnbrldge 1183 

BaleshedDlke..., 1149 

BalisetoFt.  Chartres 1162 

Barataria 1086, 1087, 1088, 1148, 1151, 1152, 1164 

Basin,  alluvial 1113 

Bass  Lake 1123 

Batchelors  Bend 1163 

Bates  Chute 1174,1216 

Bates  Isld 1176 

Baton  Rouge 1069,1097,1165 

Baton  Rouge  to  Cairo 1143,1145 

Baton  Rouge  to  Ft.  Adams 1161 

Baton  Rouge  to  South  Pass , 1086, 1161 


Page. 

BatonRouge  to  Tazoo  R 1086, 1087 

Batsells  Bar 1163 

Batsoms  Cut 1225 

Battle  Rapids 1224 

Bay  City 1110,1195 

Bay  Isld 1193 

Bayou  Des  Glalses 1088, 1093, 1161, 1156 

Bayou  Grande 1131 

Bayou  Lafourche  to  New  Orleans 1086 

Bayou  Lafourche  to  Red  R 1086 

Bayou  Manchac 1097 

Bayou  Sara 1088, 1097 

Bayou  Sara  to  Vlcksburg 1155, 1162 

Bayou  St.  Charles 1193 

Bayou  St.  Johns 1166 

Beards  Isld 1102,1178,1179,1180 

Beaver  Dam 1117,1184 

Beaver  Isld 1070,1215 

Becks  Landing 1193 

Beechridge 1069,1184,1187 

Beef  Slough. .  1110, 1115, 1174, 1192, 1193, 1208, 1210 
Bellevue..  1105, 1174, 1192, 1193, 1194, 1196, 1196, 1210 

Bellevue  Front 1158 

Bellevue  to  Le  Claire 1190 

Bellevue  to  Savanna 1191 

BemldJI mo 

Bemld ji  to  Bralnerd 1156 

Bena,Mlnn 1125 

Benton  Isld 1193 

Betsy  Slough 1174,1208 

Beulah  Lake 1097 

Big  Black 1097 

Big  Dam 1122 

Big  Muddy  R.  (see  Mo.  R.) 1102,1115 

Biloxl 1163 

BUoxl  to  New  Orleans 1161 

Birds  Pt 1088 

Bischoffs  Dike  to  E.  St.  Louis 1172, 

1176,1188,1189 

BIssells  Pt 1184 

Bissels  Pt.  to  Calico 1180 

Blxbys  Crossing 1163 

Blackbird  Isld 1183 

Black  Hawk  Chute 1193 

Black  R : 1105,1115 

Blacksmith  Isld 1193 

Blacksmith  Slough 1193 

Blanchards  Rapids 1225 

Bloody  Isld 1 188 

BoggyBayou 1150 

BoUvar 1149,1163,1165 

BoUlva^Coahoma  Co.  line  to  Memphis .    1086 
Bolivar-Coahoma  Co.  line  to  Tazoo  R. .    1086 

Bolters  Isld 1199 

B9lton  Isld 1 .    1199 

Bondurant  Chute.  1148, 1152, 1153, 1154, 1163, 1164 

Bonnet  Carre 1086 

Booths  Pt.  Crossing 1163 

Boulangers  Slough 1210 

Bralnerd  mo 

Bralnerd  to  Bemldji 1156 

Bralnerd  to  headwaters ii63,l224 

Bralnerd  to  Grand  Rapids 1070, 

1090, 1095, 1096, 1121, 1122, 1123, 1225 

Bralnerd,  Minn 1157 

Bralnerd  to  Sandy  Lake il22, 1124 

Breton  Isld  Pass 1132 

Bretonlsid  Sound  to  Miss.  R 1133 

Brewers  Pt 1102 

Brickeys 1102 

BrokauChute 1200 

Brokaulsid 1199 
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Biooldyn 1188 

Brooks  Break 1140 

Brownsville 1105,1208 

Brownsville  to  La  Crosse 1207 

Bruce  Isid 1182 

Buena  Vista 1193 

Buffalo 1105,1193 

Buffalo  Bend 1146 

Buffalo  City 1193 

Buffalo  Isid 1102,1183,1200 

BullertonBar 1153,1165 

Bullerton  Towhead 1102,1146,1150,1151 

Burlington 1070,1105, 

1115, 1171, 1172, 1173, 1174, 1176, 1177, 1191, 
1192, 1193, 1195, 1207, 1208, 1209, 1210.  1211 

Burlington  Isid 1193,1209 

Burlington  to  Hannibal 1190 

Burlington  to  Iowa  R 1194,1196 

Burlington  to  Montrose 1192, 1200 

Burlington  to  New  Boston 1192 

Burlington  to  Rock  Isid 1190 

Burnliam  Isid 1102,1183 

Burrwood 1137 

Butternut  Lake 1122 

Buzzard  Isid 1193 


Cabaret  Isid 1105 

Cabaret  Isid.  to  Arsenal  Isid 1185 

Cabaret  Slough 1172, 1173, 1175, 1170 

Cache  R 1187 

Cahokla.  1171, 1173, 1174, 1176, 1178, 1179, 1188, 1189 
Cairo 1086, 1102, 1117, 1156, 1169, 1171, 

1173, 1175, 1176, 1177, 1178, 1179, 1184, 1187 

Cairo,  above 1152,1173,1183 

Cairo,  below 1113, 1138, 1141, 1159, 1163 

Cairo  to  Arkansas  B 1102 

Cairo  to  Baton  Rouge 1143, 1145 

Cairo  to  Carrollton 1157, 1163 

Cairo  to  Corona  Landing 1161 

Cairo  to  DonaldsonvlUe 1145, 1161 

Cairo  to  Ft.  Jackson 1118,1158,1163 

Cairo  to  Gult 1166,1159,1161 

Cairo  to  Helena 1163 

Cairo  to  Illinois 1173 

Cairo  to  Keokuk 1142 

Cairo  to  Kimmswick 1177 

Cairo  to  Memphis 1118,1143,1158,1163 

Cairo  to  New  Orleans . .  1069, 1142, 1168, 1161, 1166 
Cairo  to  Passes 1086, 

1089, 1145, 1156, 1157, 1158, 1160, 1162, 1163 

Cairo  to  Bed  R 1145,1156,1166 

Cairo  to  Bed  Bock 1184 

Cairo  to  St.  Louis 1179,1180 

Cairo  to  Vicksburg.. .  1111, 1156, 1167, 1160 

Calhoun  Co 1197 

Calhoun  Pt.  to  Mason  Isid 1197 

Calico  Isid 1102,1179,1183 

Calico  Isid.  to  BIssells  Pt 1180 

Calico  Isid.  to  Meramec  R 1180 

Calico  Isid.  to  St.  Louis  Br 1180 

CampbeUs  Chain 1212, 1213, 1214 

Cannon 1088 

Cannon  R lllO;  1120, 1124 

Canton 1105, 1191, 1192, 1198, 1199, 1200 

CapauGris 1105,1199 

Cap  au  Oris  to  lUlnols  R 1191, 1192 

Cap  au  Oris  to  Hamburg 1191, 1192 

Cape  Cinque  Hommes 1102 

Cape  Girardeau 1102, 

1177, 1178, 1179, 1180, 1183, 1185 

Cape  Girardeau  to  Gull 1114, 1159 

Cape  Girardeau  to  MIntons  Pt 1180 

Cape  Girardeau  to  New  Madrid 1086 

Carrolls  Isid. .  1102, 1176, 1178, 1179, 1180, 1182, 1199 

Carroiis  Isid.  to  Meramec 1180 

Carrolls  to  Foster  Isid 1163 

Carrolls  to  Chesley  Isid 1180 

Carrollton 1132, 1142, 1148, 1156, 1163 

Carrollton  Bend. .  1149, 1160, 1154, 1159, 1162, 1164 

Carrollton  to  Cairo 1157, 1163 

Carrollton  to  Donaldsonvllle 1162 

Carrollton  to  St.  Louis 1117 

Carruthersviile 1102, 1152, 1153, 1164, 1163, 1 165 

Carsvllle 1105 

Cash  Isid 1225 

Cass  Lake mo 


Cass  Lake  to  Lake  Pepin 1119 

CassvUle 1193,1208,1210 

Cassville  Slough 1193,1209 

CassvUle  to  St.  Paul 1192 

Cassville  to  Winona 1192 

Catfish  Ft 1160 

Cedar  Cr 1199 

Centennial  Isid 1102 

Chesley  Islds 1183^1184 

Cherokee  Crossing 1163 

Chester 1102, 1182, 1183, 1184, 1185 

Chesley  Isid 1102, 1179, 1182, 1183 

Chesley  Isid.  to  Carrolls 1180 

Chicago  to  St.  Paul 1081 

Chickasaw  Bayou 1170 

Chimney  Rock 1208 

Chippewa  R  - .  1110, 1116, 1119, 1120, 1122, 1123, 1124 

Choctaw  Bend  Beach 1146, 1160 

Chouteau  Isid 1105 

ChuTchs  Landing 1193 

Cincinnati 1192 

Cinctnnatt  Landing 1105, 1193, 1199 

Cinque  Hommes  Cr 1102 

Citizens  Bluff 1143 

Clarksville 1069, 1105, 1193, 1200 

Clarksvllle  to  Hamburg 1191 

Clarksville  Isid 1199 

Clarksvllle  to  Illinois  B 1190 

Clarksville  to  Quincy 1191 

Clarendon 1165 

Clayton 1105,1193 

Clayton  to  Dubuque 1190 

Clinton 1105, 1192, 1193, 1195, 1209, 1215 

Clinton,  Iowa 1070,1192 

Clinton  to  Dubuque 1191, 1192 

Columbus,  Ky....  1102,1145,1149,1160,1163,1165 

Comanche 1105, 1193 

Commerce  Isid 1102, 1183 

Commerce,  Mo 1102 

Concordia  Bend 1159 

Conradls  Shoals  to  S  t.  Cloud 1224 

Conradis  Shoals  to  Grand  Rapids 1224 

Convent 1097 

Coon  Isid 1199 

Coon  Rapids 1224 

Coon  Slough 1105,1208 

Copperas  Cr.  to  Illinois  R 1115 

Cordova 1105 

Cornice  Isid 1182 

Corona  Crossing 1163 

Corona  Landing  to  Cairo 1161 

Cottage  Isid 1192 

Cottonwood  Isid 1199 

CottonwoodPt 1102 

CowpenNeck 1151,1152,1161 

Crab  Isid 1212,1213 

Cracraft 1150 

CraigheadPt 1146 

Cralnslsld 1102,1183,1184 

Cratslsid :'....  1174,1208 

Crawlord 1184 

Crook  Landing 1182 

Crooked  Rapids 1225 

Crooked  Slough 1105, 1195, 1208, 1209 

Crooked  Slough  to  La  Crosse 1209 

Cross  Lake 1121 

CrowR 1110 

CrowWIng 1122,1123,1124 

Crow  Whig  R 1110,1123 

Crutchfleld  Prairie 1193 

Cubits  Gap 1135, 1137, 1138, 1143, 1155 

Cubits  Gap  to  head  of  Passes 1133 

Cuivre  Isid 1192 

Culvre  R 1105,1193 

Curtis 1192 

Curtis  Pt 1192 

Crystal  City 1102,1183 

Cypress  Cr 1097 


Dakota  (State) 1105, 1122, 1192, 1193, 1197 

Dakota  to  Homer 1193 

Dallas 1105, 1191, 1192, 1208, 1209 

Dallas  Bar 1174 

DallasCIty 1189 

Dallas  City  to  Oquawka 1194,  ii95, 1196 

Dams  (see  Reservoirs) 1085,1119 
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Dams  1  and  8 1208 

Dam  3 1209,1216 

Dam  5 >..    1208 

Dam  10 1209 

DamSS 1209 

Dams  84  and  85 1209 

Dams86and  87 1209 

DamSO 1209 

Dam  31 1209 

Dams  38  and  33 1209 

Dams  44-48 1209 

Danby  Landing 1182,1183 

Daniels  Ft 1102, 1149, 1160, 1161, 1152, 1153, 1166 

Danube,  The 1128,1129,1132,1134 

Dardennelsld 1199 

Darnells  Pt.  Crossing 1164 

Davenport 1106,1192,1193,1195 

Davenport  to  Kclthsburg 1158 

Dead  Mans  Bar 1192 

Deanlsld 1102 

Deer  Lake 1123 

Deer  Park 1088 

Delta  Pt 1097,1141,1146,1148, 

1150, 1161, 1152, 1155,  llSg',  1164, 1166, 1167 

Delta,  The 1086, 1128, 1132, 1143, 1155 

Denmark  Isld 1193,1198,1199 

Denslords  Crossing 1164 

Des  Moines. . .- 1070, 1085, 1090, 1186, 1191 

Des  Moines  Rapids 1094, 1171, 

1173, 1186, 1191, 1195, 1196, 1201, 1205, 1207 

Des  Moines  Baplds  to  Illinois  B, 1069, 

1090, 1094, 1171, 1173, 1174,  llg 

Des  Moines  Baplds  to  Ohio  R 1094, 1172 

Des  Moines  Baplds  to  St.  Paul . .  1070, 1090, 1094, 

1171, 1172, 1174, 1177  1207, 1209, 1210, 1213 

Des  Moines  Rapids  to  Bock  Isld 1186, 1192 

Des  Moines  R 1105,1194,1195 

Des  Moines  to  Minneapolis 1090, 1094 

Des  Moines  to  Illinois  B 1177, 1186, 1200 

DesMoines  toObioB 1090 

Des  Peres  to  Mlssotul 1185 

DesFIainesB 1095 

De  Soto 1105 

De  Soto  Isld 1141,1159,1168,1169 

DevUs  Isld 1102, 1174, 1180, 1182, 1183, 1184 

Diamond  Bluff 1110 

Diamond  Isld.  Bend  Gap 1158 

Dickeys  Isld 1174,1176 

Dickeys  Isld  to  Ohio  R 1176 

Dixon  Quarry 1199 

Dog  Tooth  Bend 1183 

Dogtooth  Isld 1102 

Donaldsonvllle 1097 

Donaldsonvllle,  below 1162 

Donaldsonvllle  to  Cairo 1145, 1161 

Donaldsonvllle  to  Carrollton 1162 

Donaldsonvllle  to  Passes 1157, 1161 

DonaldsonvUle  to  Scott  Bluff 1162 

Donaldsonvllle  to  Vlcksburg 1162 

Doolans  Slough 1184 

Double  Bayou 1137 

Dubuque 1070, 

1106, 1171, 1172, 1173, 1174, 1175, 1176, 1177 

1192,  1193,  1207, 1208, 1209, 1210, 1215, 1216 

Dubuque  to  Clayton 1190 

Dubuque  to  Clinton 1191, 1192 

Dubuque  to  Glen  Haven 1191 

Dubuque  to  liCCiaire 1192 

Dubuque  to  St.  Paul 1192 

Dubuque  to  Prairie  du  Chlen llOg 

Dubuque  Wharf 1210 

Duck  Cr.  Chain 1212,1214 

Dredges 1089,1091,1093,1163 

Dresbach 1105,1192,1193,1197 

Drews  Prairie 1208 

Drurys  Landing  to  New  Boston 1189, 

1194,1195,1196 

Dumbolne 115P 

Dunlelth 1172,1173,1176,1210,1216 

Dutchman  Isld ■ 1193 


Eagle  Pt 1193 

East  Bay 1163 
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East  Dubuque  H 1105,1196,1208 

East  St.  Louis 1105 

Edgard .'..    1097 

Edwards  B 1105 

East  St.  Louis  to  Blschofls  Dike 1172, 

1176,1188,1189 

Egyptian  Levee 1189, 1194, 1195, 1196 

Eliza  Pt 1152 

EUzaTowhead 1184 

ElkB 1105,1110,1193 

Ellis  Dam 1173,1174,1197 

EUis  Isld 1171, 

1172, 1173, 1174, 1176, 1180, 1197 

Elmot  Chute ..-..  1146,1152 

ElmotDike 1150 

Etmotlsld 1160 

Elmot  Landing  to  Fletchers  Bend 1146 

Elsah 1193 

Eumce 1149 

Evergreen 1160 


Fabluslsld 1193 

FablusR 1106 

Falrport 1105 

Fairport  to  Muscatine 1209 

Falls  of  St.  Anthony  (see  Minneapo-) 

lis)  1070,1090 

Ferguson  to  Knowlton 1164 

Ferrlday  Crevasse 1150 

Finleys  Landing 1192 

First  District  (M.  B.  C.) 1103, 

1144, 1145, 1146, 1150, 1151, 1162, 1153, 1154, 

1165, 1161, 1163, 1164, 1165 

Fish  Bend 1180 

Fltler 1097 

Fillers  Bend 1154,1166 

Fleeces  Crossing Il64 

Fletchers  Bend 1146, 

1150, 1161, 1152, 1163, 1164, 1165 

Fletchers  Bend  to  Elmot  Landing : .    1146 

Flint  Cr 1105,1191,1192,1193 

FUnt  Cr.  to  Iowa  B 1191, 

1192,1194,1195,1196,1197 
Floods  1088,1090, 

1U3, 1122, 1126, 1142, 1143, 1146, 1146, 1147, 

1156,1167,1158,  1169,  1160,1163,1169,1186 

Fords  Crossing 1148,1151,1163 

Forest  Home 1184 

Forked  Deer  E 1102 

Ft.  Adams  to  Baton  Bouge 1161 

Ft.  Chartres 1102, 1174, 1180, 1182, 1184 

Ft.  Chartres  to  Ballse 1162 

Ft.  Gage 1102 

Ft.  Jackson 1097 

Ft.  Jackson  to  Cairo 1118, 1158,  H63 

Ft.  Madison 1070, 1105, 1171, 1172, 1173, 1174, 

1176,  1177,  1193, 1207, 1208, 1209, 1210, 1211 
Ft.  Madison  to  Skimk  B. . .  1189, 1194, 1195, 1196 

Ft.  Pillow  to  Ashport,  Tenn 1162 

Ft.  Blpley 1122 

Ft.  St.  Philip  to  Head  ol  Passes 1155, 1162 

Ft.  SneUtng 1118,1209 

Ft.  St.  Philip. .  1097, 1128, 1129, 1130, 1133, 1134, 1162 

Fortvllle 1160 

Foster  Isld 1102,1179,1182,1184 

Foster  Isld.  to  Carroiis 1163 

Foster  Isld.  to  Fulltight 1180 

Foster  Isld.  to  St.  Louis 1164, 1180 

Fountain  Bluff 1102 

Fountain  City 1105, 1192, 1193, 1207, 1208, 1209 

Fountain  City  to  Alma 1193 

Fountain  City  to  Mt.  Vernon 1207 

Fountain  City  to  Beads  Landing 1209 

Fountain  Cltj:  to  Wabasha 1193 

Fountain  Cr ; 1102 

Fourth  Dlst.  (M.  B.  C.) 1099,1144, 

1147, 1150, 1151, 1152, 1153, 1154, 1156, 
1167, 1158, 1160, 1162, 1163, 1164, 1165 

Fox  Isld 1192,1195 

FoxB 1105,1193 

Frenchman  Cr 1102 

Friars  Pt 1102 

Fritz  Isld 1199 
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Frontenac 1110 

Fulton 1102,1105,1193 

Fulton  H 1115,1163 


Galena  R 1105,1115 

•  Galena  to  Port  Louisa 1161 

Gauges 1069,1089,1091, 

1113, 1117, 1118, 1119, 1138, 1142, 1158, 1159, 1163 

Geneva  Isid 1193 

Genoa 1105,1192 

Genoa  (Bad  Axe)  to  Prairie  du  Chlen 1191 

Genoa  (Bad  Axe)  to  Beads  Landing 1191 

Genoa  to  Mlnneiska 1191 

Genoa  to  Prairie  du  Chien 1191, 1192 

Gibsons  Landing 1180 

GUbert 1193 

GUbertlsld.: 1171,1174,1199,1200 

Giles  Bend 1088,1093,1148, 

1149. 1161. 1152. 1154. 1159. 1162. 1164. 1165 

Glasscocli  Isid 1199 

Gienhaven UOS 

Glenbaven  to  Dubuque 1191 

Glenora  to  Arkansas  B 1145 

Glenora  to  Kiverton 1167, 1161 

Glenora  to  Viclcsburg 1145, 1161 

Goatlsld.  B«acb....' 1131 

Gold  Dust 1146, 1150, 1151, 1162, 1164 

Golden  Lake 1102,1154 

Gonldsboro  Bend 1149,1164 

Goose  Isid 1183 

Gordons  Ferry  to  Port  Louisa 1165 

Gordons  Ferry  to  Prairie  du  Cblen...  1161,1165 

Grafton 1105,1145,1192,1193 

Gralton  to  Alton 1193 

Grafton  to  Keokuk 1177 

Grand  Cairo  to  Passes 1164 

Grand  Gulf  to  DonaldsonvUle 1145 

Grand  Gulf,  Miss 1069,1097,1165 

Grand  Gull  to  Biack  B 1167 

Grand  Isid 1216 

Grand  Lake 1097,1156,1165 

Grand  Pass 1097 

Grand  Rapids 1110,1224 

Grand  Rapids  to  Aitkin 1224 

Grand  Rapids  to  Conradl  Sboals 1224 

Grand  Rapids  to  Brainerd 1070, 

1090, 1095, 1096, 1121, 1122, 1123, 1125 

Grand  Rapids  to  Minneapolis 1224, 1226 

Grand  Tower 1102,1184,1185 

Grand  Tower  Isid 1102 

Grant  R 1105 

Graves  Bayou  Bar 1164 

Grays  Pt 1102,1185 

Greenfield  Bend 1184 

Green  Leaf  Bend 1183,1187 

Gregory  Landing 1106 

Greenville 1097,1147,1149,1150, 

1151. 1152. 1153. 1154. 1155. 1167. 1164. 1166 

Gregory  Pt 1193 

Gregorys  Bend 1192 

Gregorys  Landing 1198, 1199, 1200 

Grey  Cloud  Landing 1209 

Groveland  Park : 1209 

Gulf  of  Mexico 1085, 

1087, 1128, 1132, 1138, 1143, 1145, 1167 

Gulf  of  Mexico  to  Head  of  Passes 1135, 1137 

Gulf  of  Mexico  to  Miss.  R. 1129 

Gulf  ot  Mexico  to  New  Orleans 1087 

Gulf  to  Cairo 1089,1156,1169,1161 

Gulf  to  Cape  Gb-ardeau 1114, 1159 

Gulf  to  St.  Francis  Bastn 1163 

GuU  Lake 1120, 1121, 1122, 1123, 1124 

Gull  Lake  R 1122 

GullR 1120 

Guttenberg 1105, 1193, 1207, 1208, 1209, 1210 

Guttenberg  Cban 1192,1193 

Guttenberg  to  Waupeton 1208, 1209 


Hackley  Chute 1192 

Hackleylsid 1193 

HahnviUe 1097 

Hale  Lake 1125 

Hales  Rapids 1225 

Hambiug 1106, 1115, 1183, 1184, 1193, 1194, 1196 

Hamburg  Isid 1102 
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Hamburg  to  Cap  au  Grls 1191, 1192 

Hamburg  to  Clarksvllle 1191 

Hamburg  to  Burlington 1190 

HauLburg  to  Hannibal 1190 

Hamburg  to  Illinois  R 1192 

Hamburg  to  Missouri  B 1192 

Hamburg  to  Quincy 1192 

Hamilton 1106 

Hamilton  to  Keokuk, 1190 

Hamilton  Slougb 1070,1210 

Hampton 1106 

Hampton  Landing 1142 

Hanging  Dog  Isid 1102,1184 

Hannibal 1105, 1191, 1192, 1194, 1198, 1199, 1200 

Hannibal  to  Burlington ligo 

Hannibal  to  Keokuk 1193 

Hannibal  to  Hamburg 1190 

Hannibal  to  Lagrange 1169, 1194, 1195 

Hannibal  to  Mo.  R 1192 

Hannibal  to  Quincy 1191 

Hanging  Dog 1184 

Hardscrabble 1150 

Hard  Times 1150,1154,1156 

Harlem 1147 

Harper  Slough 1209 

Harriet  Isid 1192 

Harris  Slough 1193 

HarrlsonvlUe 1183,1184,1186 

Hastings 1110,1174,1193,1207,1208 

Hastings  to  St.PauI 1208 

Hatchee  R _ 1102, 1164 

Hathaway  Crossing 1153, 1163, 1164 

Hathaway  Landing 1153 

Head  of  Passes 1136, 1137, 1145, 1162 

Hesul  ot  Passes  to  Cairo 1086 

Head  of  Passes  to  Cubits  Gap 1133 

Head  of  Passes  to  DonaldsonvUle 1157 

Head  of  Passes  to  Ft.  St.  Philip 1166, 1162 

Head  of  Passes  to  Gulf  of  Mexico. . .  1135, 1137 

Headwaters 1086, 1096, 1096, 1123, 1124, 1126 

Headwaters  to  Brsiinerd 1163.1224 

Headwaters  to  Minneapolis 1225 

Headwaters  to  Mouth 1069,1097 

Headwaters  to  Passes 1093, 1161 

Helena 1102, 1146. 1150, 1151, 1162, 1153, 

1164, 1156, 1156, 1163, 1164, 1166 

Helena  Levee 1160 

Helena  Reach 1146,1149,1162 

Helena  to  Cairo 1163 

Helena  to  White  R 1086 

Henderson  Cr 1105 

Henderson - 1150 

Hennepin  to  Nicollet  Isid 1223 

Heimeplnlsid 1221,1222,1223 

Herculanenm 1102 

Hersheys  Chute 1192 

HiclouanH 1146,1149, 

1150, 1161, 1160, 1163, 1164, 1165 

Hickman  Revetment 1102, 1152 

Hickman  to  Slough  Landing. . .  1086, 1155, 1161 

Hickory  Chute 1191,1192,1193,1199 

Highland 1150 

Hogback  Isid :..    1199 

Holly  Bush  Crevasse 1162,1163 

Homer 1105,1208 

Homer  to  Dakota 1193 

Homer  to  La  Moilie 1193 

Homer  to  Queens  Blufl 1207, 1208 

Homochltto 1086, 

1087, 1088, 1097, 1142, 1147, 1164, 1165 

HopefieldBend 1102,1146, 

1149, 1150, 1151, 1152, 1153, 1154, 1164, 1165 

Horse  Isid 1174, 1183, 1192, 1197, 1207, 1208 

Horse  TaU 1164,1179 

Horse  Tall  Bar 1171, 

1173, 1174, 1176, 1178, 1182, 1185, 1189 

Horse  TaU  to  Meramec  R 1180 

Howards  Crossing 1199 

Hurricane  Field 1183 

Hurricane  Isid 1192 

Hushpuckana 1150 

Hymelta 1088 


Ilasco 1105 

Illinois  and  Miss.  Canal 1105 

DUnoisR 1105,1115 


rSeepp.  14-22  for"! 
Lesplanations,  etc.  J 


KIVEE  AND  HAEBOB  WOEKS. 


1075 


See  p.  1068. 


MISSISSIPPI  RITEB.      See  special  index,  p.  1071. 


Page. 

DUnols  B.  to  CaJro 1173 

Illinois  B.  to  Cap  au  Gris 1191, 1192 

Illinois  B.  to  ClarksvlUe 1190 

Illinois  B.  to  Copperas  Cr 1115 

Illinois  B.  to  Des  Moines 1069, 

1090, 1094, 1171, 1173, 1174, 1177, 1186, 1198, 1200 

nilnols  B.  to  St.  Anthony 1186, 1187 

Illinois  B.  to  Hamburg 1192 

Illinois  B.  to  Meramec  B 1171,1173 

Illinois  B.  to  Missouil  B 1094, 

1171, 1172, 1174, 1191;1192, 1197 
Illinois  B.  to  Ohio  B. . .  1069, 1090, 1094, 1142, 1171, 

1172, 1173, 1174, 1176, 1177, 1180, 1186, 1187, 1197 

Illinois  B.  to  St.  Louis 1161, 1176, 1180, 1187 

Dllnols  B.  to  St.  Paul 1171, 1176, 1187, 1200 

Illinois  Shore 1179,1180,1184 

nUnois-'Wisconsln  State  line 1105 

India,  leservolis  ol 1123 

Indian  lands 1121,1122 

lowalsid 1192 

lowaB 1105,1192,1193 

Iowa  B.  to  Burlington 1194, 1196 

Iowa  B.,  upper 1105 

Iowa  (State) 1203 

Iowa  B.  to  rUntCr 1191, 

1192, 1194, 1195, 1196, 1197 

Iowa  E.  to  Muscatine 1189, 1194, 1195, 1196 

Island  Levee 1210 

Island  Baplds 1225 

Islands 1102 

Islands  S  to  115 1164 

Island  13 1209 

Island  16 1164 

Island  »0 1164 

Island  31 1164 

Island  36 1102 

Island  30 1152,1164 

Island  34 1102,1164 

Island  3S 1102,1163,1164 

Island  36 1192 

Islands? 1102 

Island  40 1102,1164 

Island  49 1192 

Island  308 1192 

Island  309 1192 

Island  333 1193 

Island  383 1192 

Island  318 1210 

Island  319 1208,1210 

Island  330 1208 

Islands  330  and  331 1210 

Island  331 1208,1210 

Island  360 1192 

Island  390 1208 

Island  391 1208 

Island  393 1208 

Island  393 1208 

Island  395 1208,1209 

Island  SOO 1199 

Island  501 1199 

Island  507 1199 

Isle  au  Breton  Pass 1128 

Isle  de  Boise  Cr 1102 

Ivy  Landing 1180 

James  Landing 1184,1186 

Jefterson  Barracks 1102 

Jesuit  Bend 1147 

Jim  Smiths 1178,1179 

Joachtm  Cr 1102 

Joe  Eckles  Crossing 1164 

Johnsons  Isld 1192, 1193 

Jump,  The 1135,1137,1138 

Kansas  City 1111,1139 

Kaskaskia  Bend 1171, 

1173, 1174, 1175, 1176, 1177, 1178, 1180, 1183 

Easkaskia  Isld 1102 

Easkaskla  B 1102 

Kelthsburg. . .  1105, 1191, 1192, 1193, 1207, 1208, 1209 

Kelthsburg  Bar 1210 

Kelthsburg  to  Davenport 1168 

Kelthsburg  to  Montrose 1157, 1191, 1209 
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Kelthsburg  to  NashviUe 1191,1192 

Kelthsburg  to  Bock  B 1157, 1161, 1192 

KempeBend 1147, 

1148, 1149, 1150, 1152, 1153, 1164, 1155, 1164, 1165 

Kentucl^Bend 1164 

Kentucky  Line  to  Bed  B 1166 

Keokuk 1105, 1168, 1161, 1193 

Keokuk  to  Cairo 1142 

Keokuk  to  Graf  ton 1177 

Keokuk  to  Hamilton 1190 

Keokuk  to  Hannibal 1193 

Keokuk  to  Nashville 1205 

Keokuk  to  Quincy 1191, 1192 

Keokuk  to  Saverton 1192 

Kings  Coulee 1191,1192,1195 

Kings  Pt 1168,1169,1170 

Klmmswlck 1102 

Kimmswlck  to  Cairo 1177 

Kleinston 1168 

Klelnston  Landing  to  Old  B 1169 

Knowlton  to  Ferguson 1164 


Laconla 1150 

La  Crescent 1105 

Lacrosse 1070, 

1094, 1106, 1171, 1172, 1174, 1176, 1177, 1191, 
1192, 1193, 1194, 1195, 1196, 1208, 1209,  1216 

La  Crosse  B 1105 

La  Crosse  to  Brownsville 1207 

La  Crosse  to  Crooked  Slough 1209 

La  Crosse  to  Mlnnelska 1209 

La  Crosse  to  Montrose 1176 

La  Crosse  to  Beads  Landing 1192 

La  Crosse  to  Bock  Island  Baplds 1186 

La  Crosse  to  St.  Paul 1173,1176,1186 

La  Crosse  to  Winona 1192 

La  Fourche 1086, 

1087, 1088, 1114, 1148, 1151, 1152, 1159, 1164 

La  Grange 1105,1189,1199 

La  Grange  to  Hannibal 1169, 1194, 1195 

Lake  Barnett 1168 

Lake  Bolivar 1097, 1149, 1151, 1153, 1154, 1155 

Lake  Bolivar  Front 1154 

Lake  Borgne 1086, 

1087, 1088, 1142, 1148, 1151, 1152, 1164 

Lake  Centennial 1168,1169 

Lake  City 1070, 1110, 1191, 1209, 1217 

Lake  Concordia 1161 

Lake  County,  Tenn 1161 

Lake  Itasca 1085, 1110 

Lake  Lee 1097 

Lake  Michigan 1114 

Lake  Pepin '. 1070, 

1085, 1110, 1189, 1194, 1195, 1196, 1207, 1217 

Lake  Pepin,  above 1123 

Lake  Pepin  to  Cass  Lake 1119 

Lake  Pepin  to  Prescott 1209 

Lake  Pepin  to  St.  Paul 1191, 1192 

Lake  Pepin  to  Smiths  Bar 1191 

Lake  Pontchartraiu 1097 

Lakeport 1149 

Lake  Providence 1158 

Lake  Providence  Beach.  1097,1143,1147,1149.1160, 
1161, 1152, 1153,1154, 1156, 1157, 1163, 1164, 1165 

Lake  Survey 116I 

Lake  Wlnnlblgoshish 1110, 

1119, 1120, 1122, 1123, 1125, 1126 
Lake  Winnibigoshish  to  Leech  Lake.      1124, 

1125, 1126 

La  Moiile 1105,1192,1193 

La  Mollle  to  Homer 1193 

La  Moiile  to  Winona 1193 

Lansing 1105 

Lansing  to  Le  Claire 1192 

La  Salle 1151 

LastChance  Crossing 1164 

Lauderdale  County  to  Ashport 1162 

Lazelles  Bar 1194 

Lead  isld , 1193 

Le  Claire 1105 

Le  Claire  to  Bellevue 1190 

Le  Claire  to  Dubuque 1192 

Le  Claire  to  Lansing 1192 

Le  Claire  to  Bock  Island 1213 
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liB  Claire  to  Savannah 1190 

Iieech  Lake  . .  1120;  1121, 1122, 1123. 1124, 1125, 1126 
Leecb  Lake  to  Wlnnlbigosliisli  Dam  ...    1121 

Leech  B .  .  .       mo 

Leiand 1097, 1150, 1164,  ii55, 1158, 1165 

Leland  Second  Loop 1149 

Levees 1069,1085,1086, 

1087, 1089, 1090,1113, 1114, 1126,1138, 1141, 1142, 
1143, 1146, 1147,1148, 1152, 1153,1154, 1155, 1166, 
1157, 1158, 1169, 1160, 1163, 1164, 1165, 1168. 1192 

Levees,  states  Interested 1160 

Liberty 1182,1183,1184 

Liberty  Bend 1102 

Liberty  Isld 1102,1174 

Linwood 1193 

Little  Falls,  Minn 1110, 1157, 1225 

Little  Bock 1147,1182 

Little  Bock  Isld 1215 

Lock  and  Dam  No.  1 1219 

Lock  and  Dam  No.  S 1219, 1220 

Lock  and  Dam  No.  S  to  mouth  of  Min- 
nesota E 1119 

Lock  1 1219,1220 

Lock  2 1219 

Locks  and  dams 1110, 1118, 1119, 1224 

Lockport,  lU.,  to  St.  Louis 1095, 1161 

Long  Dike 1172,1173,1188,1189 

Long  Lake 1123,1169 

Longwood 1097,1153,1165 

Louisiana 1105, 1113, 1114, 1148, 1151, 1156, 

1158, 1160, 1165, 1191, 1192, 1193, 1198, 1199, 1200 

Louisiana  Bend 1147, 1150, 1151. 1164, 1165 

Louisiana  Line 1149 

Louisville 1139 

Lower  Chain 1213, 1214 

Lower  Pt.  Pleasant  Crossing 1164 

Lucas 1182,1183,1184 

Lucas  Crossing 1179 

Lucca  Loop 1150, 1158 

Lula 1102 

Luna 1168 

Luxora 1102 

Luxora  Crossing 1164 

Lynxvllle 1105 

Lyons 1105 


Main  Pass 1097 

Manskers 1183 

Maple  Isld 1175, 1192 

Maquoketa  B 1105 

Marengo  Bend 1149, 1159 

Marion  City 1192, 1199 

Martins  Landing 1199 

Mason  Isld.  to  Calhoun  Pt 1197 

Mathews  Bend 1149 

MayersvlUe 1097 

Mayersville  Isld 1146 

Mayflower 1150 

McCoys 1193 

McGregor 1105,1193 

McLean  Pt 1102 

Medleys  Crossing 1164 

Meekers  Isld 1070, 1171, 1219, 1220, 1221 

Meekers  Isld.  to  Minneapolis 1194 

Memphis 1069, 

1081, 1102, 1138, 1141, 1142, 1144, 1146, 1148,1149, 

1150, 1151, 1152, 1156, 1169, 1161, 1164, 1165, 1170 

Memphis  to  Boilvar-Coahomo  Co.  line .    1086 

Memphis  to  Cab-o 1118, 1143, 1158, 1163 

MeramecB 1102 

Meramec  B.  to  Alton 1172, 1177, 1188, 1197 

Meramec  B.  to  Calico  Isld 1180 

Meramec  B.  to  Carroils  Isld 1180 

Meramec  B.  to  Horse  Tall 1180 

Meramec  B.  to  Illinois  B 1171, 1173 

Meramec  B.  to  Missouri  E.  1090, 1094, 1171, 1174 

Michaels  Landing 1182, 1183, 1184- 

Mlles.    (See  pp.  1097  and  1102  tor  various  mile 
points.) 

MllleLacs 1120,1122,1224 

Minneapolis,  above 1122 

Minneapolis,  at  and  above 1090, 

1095  1122  1223  1225 

Minneapolis  (St.  Anthony  Falls)' ....  'l069, 1088, 

1110, 1124, 1195, 1209, 1219, 1221, 1222, 1223, 1224 

Minneapolis  to  Aitkin 1118, 1158 

Minneapolis  to  Des  Moines  Baplds .  1090, 1094 
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Minneapolis  to  Grand  Baplds 1224, 1225 

Minneapolis  to  headwater 1225 

Minneapolis  to  Illinois  B 1186, 1187 

Minneapolis  to  Meekers  Isld 1194 

Minneapolis  to  Missouri  E 1069, 1114, 1189 

Minneapolis  to  Ohio  E 1069, 

1090, 1093, 1095, 1171, 1172, 1177,  li86, 1197 
Minneapolis  to  Pokegama  Falls  . .  1225 

Minneapolis  to  Bock  B 1177 

Minneapolis  to  St.  Cloud 1224, 1225 

Minneapolis  to  St.  Paul . . .  1070, 1085, 1090, 1094, 
1095, 1177, 1191, 1194, 1196, 1210, 1218, 1220, 1221 

Minneapolis  to  Trempealeau 1165 

Minnehaha 1209 

Minnehaha  Cr iigi,  i2i9  1221 

Mlnneiska 1105, 1191, 1192, 1193, 1208, 1209 

MInnelska  to  Genoa 1191 

Mlnneiska  to  La  Crosse "    1209 

MInnelska  to  Queens  BIuS 1192 

Mlnneiska  to  Beads  Landing  . .  iigi,  1208, 1209 

Mlnneiska  to  Winona 1208 

Minnesota  (State) 1685  1122 

MlnnesotaHlowa  State  line '  1105 

Minnesota  Bar '    1177 

Minnesota  Isld 1216 

Mlimesota  B 1110, 1115,  liis'  ii20, 1124 

Minnesota  B.  to  Lock  and  Dam  No.  S        1119 

Minnesota  E.  to  Ohio  B us? 

MintonsPt...... 1180,1183 

Mississippi  and  Arkansas  Bs..  1089  1091 

Mississippi  and  Missouri  Es 1089  1090 

Mississippi  and  Ohio  Es 1089  1090 

Mississippi-Tennessee  line '  1102 

Mississippi  Basin 1143  njg 

Mississippi,  lower 1112  1113 

1114, 1138, 1143, 1150, 1156, 1158, 1161, 1163, 1165 
Mississippi,   Missouri,   and    Arkansas 

Bs 1089,1091 

Mississippi,  Missouri,  and  OhloBs.  1089  1090 
Mississippi,  Missouri,   Ohio,  and  Ar-  ' 

kansas  Bs 1089,  i090 

Mississippi  to  Atlantic  via  Florida 1128 

Mississippi  to  Gull 1129 

Mississippi  to  Bed  B ■.'.".    1151 

Mississippi    B.,    taxation    by     States 

touching  on,  for  levees 1153 

Mississippi,  upper 1114,  liis,  1122, 

1142, 1156, 1158, 1161, 1171, 1172, 1173, 1194, 1204 

Mississippi,  Valley  of 1086,1163 

Mississippi  B.  to  Breton  Isid.  Sound. .       1133 

Mississippi  E.  (upper)  to  St.  Louis '.    1189 

Mississippi  (State) 1113  H48, 1166 

Missouri  Chute iisi  1185 

Missouri  E.    (See  Big  Muddy.) 

Missouri  to  Des  Feres 1185 

Missouri,  lower 1111,  me  1145 

Missouri  B.  to  Hamburg 1192 

Missouri  E.  to  Illinois  E 1090, 

1094, 1171, 1172, 1174, 1191, 1192, 1197 

Missouri  E.  to  Meramec  E 1090, 1094, 1174 

Missouri  E.  to  Ohio  E 1069, 1090, 1093, 

1116, 1171, 1172, 1173, 1176, 1177, 1180, 1181, 1186 

Missouri  E.  to  Waters  Pt 1186 

Missouri  and  Mississippi  Es 1089, 1090 

Missouri-Arkansas  line 1102 

Mlssoiui,  Mississippi,  Ohio,  and  Ar- 
kansas Bs 1089,1090 

Missouri,  Mississippi,  and  OhioEs.  1089,1090 

Missouri  E.to  Hannibal 1192 

Missouri  E.  to  Minneapolis 1069, 1114, 1189 

Missouri  E 1105, 

1111, 1112, 1172, 1173, 1175, 1177, 1185, 1192 

Missouri  B.  to  mouth 1162 

Missouri  B.  to  St.  Louis 118S,  1186 

Missouri  B.  to  St.  Paul.  1090, 1095, 1115, 1194, 1196 

Missouri  (State) 1113,1160 

MobUe  Chute 1172,1173,1175 

Moccasin  Springs 1102 

Moline 1070, 

1090, 1095, 1106, 1193, 1194, 1196, 1214, 1216 

Moline  Chain 1212,1213,1214 

Moline  Pool 1193 

Montezuma  Crossing  .  1164 

MontpeUer '1192, 1193 

Montrose 1106, 1193, 1203, 1208, 1209 

Montrose  Chain 1203 

Montrose  to  Burlington '  ii92  1200 

Montrose  to  Kelthsburg 1167, 119l|  1209 


r See  pp.  14-^2  fori 
LexplanatioDs,  etc.J 
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Montrose  to  La  Crosse 1176 

Montrose  to  Nashville 1192 

Montrose  to  Bock  Island 1192 

Montrose  to  St.  Paul 1173,1186 

Moose  Baplds 1225 

Morganza  Reacb 1097, 1147, 1155, 1157 

Moro  Isid 1183 

Mound  City 1187 

Mt.  Vernon 1193,1207,1208 

Mt.  Vernon  Bar 1210 

Mt.  Vernon  to  Fountain  City 1207 

MoutbS 1069, 1092, 1127, 1132, 1134, 1138 

Mouths  to  headwater ; 1069, 1097 

Mouths  to  Missouri  B 1162 

Mouths  to  Ohio  B 1069,1089, 

1092, 1093, 1113, 1114, 1138 

Mud  Lake 1120,1122 

Muddy  B.  ( See  Big  Muddy  B.) 1117 

Mundys  Landing 1105, 1192, 1193, 1199 

Muscatine. . .  1070, 1105, 1171, 1172, 1173, 1174, 1176, 
1192, 1193, 1196, 1207, 1208, 1210, 1211 

Muscatine  to  Fairport 1209 

Muscatine  to  Iowa  B 1189, 1194, 1195, 1196 

Muscatine  to  New  Boston 1191 

Muscatine  to  Bock  Island 1192 


Nashville  Channel 1204 

Nashville  to  Kelthsburg 11'91, 1192 

Nashville  to  Keokuk 1205 

Nashville  to  Montrose 1192 

Natchez 1097,1141,1142,1147,1149,1151, 

1152, 1153, 1164, 1155, 1159, 1160, 1164, 1165 

Nanvoo 1105 

Nauvoo  to  Otter  Isid 1208 

Neely  Landing 1102 

New  Barney  Cut 1173, 1176 

New  Barney  Cut  to  Waples 1176, 1209, 1216 

New  Bedford  Bend 1166 

New  Boston 1105, 1193 

New  Boston  to  Burlington 1192 

New  Boston  to  Drurys  Landing 1189 

1194, 1195, 1196 

New  Boston  to  Muscatine 1191 

New  Boston  to  Bock  Island 1191  1192 

New  Madrid 1102, 1146, 1151, 1163 

New  Madrid  Bend 1152, 1168, 1161, 1162 

New  Madrid  H 1150, 1151, 

1152  1156, 1162, 1164, 1165 

New  Madrid  to  Cape  Girardeau 1086 

New  Madrid  to  St.  Francis  B 1086 

Newport 1110,1174 

New  Orleans l 1069, 1081, 

1097, 1098, 1127, 1132, 1137, 1138, 1139,  1141, 1143, 
1144, 1147, 1148, 1149, 1150, 1151, 1162,  1153, 1154, 
1166, 1156, 1157, 1159, 1161, 1162, 1164,  1165,  1166 

New  Orleans  to  Bayou  Lafourche 1086 

New  Orleans  to  BUoxl H61 

New  Orleans  to  Cairo. .  .1069, 1142, 1168, 1161, 1166 

New  Orleans  to  Ohio  B 1069 

New  Orleans  to  Gulf  of  Mexico 1087 

NawOrleans  to  Passes .".    116I 

NRollet  Isid 1222 

Nicollet  Isid.  to  Heimepin  Isid 1223 

Nile,  The 1113,  ii32, 1156 

Nina 1150 

Ninemlle  Isid 1192, 1193 

Ninninger  Slough 1174,1177,1208,1209,1210 

Nlota  Chute 1174, 1176, 1208, 1210, 1211 

Nonconnah  Bock 1143,  H46, 1160, 1152, 1162 

Northeast  Pass 1027 

North  Pass 1027, 1129 

North  B 1105 

Noyes  Kips 1225 


Ohstruction 1069, 1114, 1116 

O'Conneils  Slough 1193 

Octave  Pass 1027 

Ode,  The 1 129 

O'Donnelis  Crossing 1164,1165 

Ohio  E 1088, 1102, 1111, 1171, 1173, 1175 

OhioB.,  above 1162 

OhfoB.,  below 1113,1185 

Ohio  E.  to  Des  Moines 1090, 1094, 1172 
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Ohio  B.  to  Dickeys  Isid 1186 

Ohio  B.  to  lUlnoiS  B  . .  1069, 1090, 1094, 1142, 1171, 
1172, 1173, 1174, 1176, 1177, 1180, 1186, 1187, 1197 
Ohio  B.  to  (Minneapolis)  St.  Anthony 

Falls 1069, 1090, 1093, 1171 

Ohio  B.  to  Minneapolis 1069, 

1095, 1172, 1177, 1186, 1197 

Ohio  B.  to  Minnesota  E 1187 

Ohio  B.  to  Mississippi  B 1089, 1090 

Ohio  B.  to  Missouri  B.  1069, 1090, 1093, 1116, 1171, 

1172, 1173, 1176, 1177, 1180, 1181, 1186 

OhioB.  to  mouth 1069,1089, 

1092,1093,1113,1114,1138 

Ohio  B.  to  Bed  Bock 1185 

Ohio  B.  to  St.  Louis 1172,1176, 

1177, 1180, 1184, 1185, 1186, 1187 

OhioB.  to  St. Paul 1089,1090, 

1093,1094,1095,1186 

Okaw  Crossing 1183 

OkawE 1183 

Old  B 1093, 1097, 1148, 1149, 1150, 1151, 1152 

1153, 1164, 1155, 1166, 1157, 1159, 1162, 1165 

Old  Elver  to  Klelnston  Landing 1169 

Old  Town  Bend 1153, 1154, 1155, 1164 

Old  Town  Landing 1102 

Oppossum  Fork 1160 

OQLUawka 1105 

Oquawka  to  Dallas  City 1194, 1196, 1196 

Ortonslsld 1192 

Osborne  Field 1183,1184 

Osceola 1102 

Osceola  Bar..  1146,1150,1151,1162,1153,1164,1165 

Osceola  Dikes 1146 

Otter  Isid 1176,1208 

Otter  Isid.  to  Nauvoo 1208 

Otter  Isid.  to  Bush  Isid 1174, 1176, 1211 

Outlets 1085 

Ox  Portage  Baplds 1225 

Oyster  Isid 1199 


Palmyra  Isid 1086 

Palmyra  Lake 1069,1167 

Panther  Forest 1097, 1149, 1164, 1165 

Papoose  Cr 12O8 

ParkLake 1122 

Parsons  Bar ii92, 1193 

Pass  A  Loutre 1069, 1089, 1092, 1093, 1127, 1128 

1129, 1130, 1131, 1132, 1133, 1134, 1135, 1137, 1138 
Passes  . . .  1085, 1080, 1092, 1129, 1130, 1143, 1155, 1157 

Passes,  Head  of 1131 

Passes  to  Cairo 1089  1143 

1166, 1157, 1158, 1160, 1162, 1163 

Passes  to  Donaldsonvllle 1161 

Passes  toOrand  Cairo 1164 

Passes  to  headwaters 1093, 1161 

Passes  to  St.  Louis 1117 

Passes  to  New  Orleans 1161 

Passes  to  Vlcksburg 1097 

Patton,  Ark ii64 

Pecan  Pt 1164 

Pelican  Cr 1126 

Pelican  B 1122 

Penitentiary  Pt iiss  1184 

Pepin 1110,1192,1193,1195,1196 

PerryTowhead 1102 

Perugue  Isid 1199 

Peters  Crossing 1164 

Philadelphia  Pt 1153 

FlasaDam 1174,1177,  ii79, 1180 

Piasalsid 1193 

Picayune  Bayou "    1131 

Pig  Eye 1174 

Pigs  Eye  Bar 1177 

Pike  Isid 1209 

PUchers  Pt 1147 

Pine  Bend 1209,1210 

S^eCr    '1193 

Ptaelsld 1193 

PmeKnoU 1110,1126,1226 

Pine  Knoll  to  Waldeck. . .  .  1126 

Pine  Lake "        1122 

PlneBaplds '    1225 

PtaeE 1095,1110 

1120, 1121, 1122, 1123, 1124, 1125, 1126 
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Plantin 1102 

Plaquemlne , 1097, 1148 

Flaquemlne  Bayou 1189 

FlatlnBock 1183 

Platte  B 1105 

PlumFt.BeacIi 1102,1146,1149, 

1150, 1152, 1153, 1154, 1156, 1161, 1164, 1166 

PInmB 1105 

Point  A  la  Hacbe 1097 

Point  Allerton 1097 

Point  Douglas 1192 

Point  Breeze  to  Union  Pt 1088 

Point  Pleasant 1088, 1102, 1150, 1162, 1164 

Point  Pleasant  Bar 1164 

Pokegama 1110,1119-1126 

Pokegama  Dam 1120-1126 

PokegamaFaUs 1070,1119-1126 

Pokegama  Falls  to  Minneapolis 1225 

Pokegama  to  St.Faui 1124 

Pokegama  Reservoir 1122 

Polks  Crossing 1164 

Polly 1193 

Fomme  de  Terre  Slough 1208, 1209 

Pontcbartrain 1086, 1087, 1088, 

1148,1151,1152,1164,1165 

Pontoosac 1105,1191,1192,1209 

Fo,  The 1142 

Portage 1105,1192,1193 

Portage  Isld 1192,1193 

Port  Byron 1105,1209 

Fort  Bads 1097, 1132, 1143, 1167, 1163 

Porters  Lake 1102, 1154, 1155, 1164 

Port  Louisa 1106,1192,1193 

Fort  Louisa  to  Gordons  Perry 1165 

Fort  Louisa  to  near  mouth  of  Galena  B.    1161 

Potters  Chute 1225 

Fowerslsld 1102,1183,1184 

Prairie  Bird  Pt 1193 

Prairie  du  Chein 1106, 1193, 1209 

Prairie  du  Cliien  to  Dubuque 1192 

Prairie  du  Chien  to  Genoa 1191, 1192 

Prairie  du  Chien  to  Gordons  Ferry. .  1161, 1165 

Prairie  du  Chien  to  Queens  Blufl 1192 

Prairie  du  Chien  to  Trempealeau 1161, 1165 

Prairie  du  Font  Cr 1102 

Prentiss  Slough 1193 

Prescott 1110,1174,1208 

Prescott  to  Lake  Pepin 1209 

Frescottto  St.Faul 1209 

President  Isld.  Crossing 1 102, 1164 

Prices  Towhead 1102 

Princeton : 1105 

Puckertlsld 1185 

Fulltight 1179, 1182, 1183, 1184 

Fulltight  to  Fosters  Isld 1180 


Queens  Blufl 1174,1192,1208 

Queens  Blufl  to  Homer 1207, 1208 

Queens  Blufl  to  Mlnneiska 1192 

Queens  Blutt  to  Prairie  du  Chien 1192 

Quincy 1069,1105,1171, 

1172, 1173, 1176, 1177, 1193, 1196, 1198, 1199, 1200 
Quincy  Bay 1173, 

1176, 1190, 1191, 1192, 1193, 1194, 1195, 1198, 1200 

Quincy  Bay  H , 1189 

Quincy  Dam 1199 

Quincy  to  Clarksvllie 1191 

Quincy  to  Hamburg 1192 

Quincy  to  Hannibal 1191 

Quincy  to  Keokuk 1191,1192 

Quincy  to  Sny  Levee 1190, 1196 

Quincy  to  Warsaw 1191, 1192, 1194, 1195, 1196 

Bandom  Shot  Break 1162,1164 

Bapids  City 1105 

Beads  Landing  to  Fountain  City 1209 

Bed  Fork 1151, 1154 

BedB 1086, 

1186, 1093, 1097, 1105, 1141, 1142, 1147, 1148, 1149, 
1150,  1162, 1155, 1156, 1169, 1160, 1162, 1163, 1165 

Bed  B.,  below 1143, 1166 

Bed  B.  Landing 1143, 1156, 1157 

BedB.  to  Cairo 1145,1156,1166 

Bed  B.  to  Bayou  Lafourche 1086 

Bed  B.  to  Kentucky  Line 1166 

Bed  B.  to  Mississippi  B 1151 
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Bed  B.  to  Warrenton 1086 

Bed  Bock 1208 

Bed  Bock  to  Cairo 1184 

Bed  Bock  to  Ohio 1185 

Bed  Wing 1110, 1193, 1207, 1208 

Beads  Landing 1105,1110,1191,1209 

Beads  Landing  to  Genoa 1191 

Beads  Landing  to  La  Crosse 1192 

Beads  Landing  to  Mlnneiska 1208, 1209 

B«ads  Landing  to  Trempealeau 1192 

Beads  Landing  to  Wabasha 1207 

Beads  Landing  to  Winona 1192, 1208 

Beeds  to  Mlnneiska 1191 

Beelfoot 1086,1087,1088 

Beeltoot  Crossing 1164,1165 

BeellootLake 1069,1102,1170 

Beelfoot  Levee 1102 

Beid  Bedford  Bend 1163, 1164, 1155, 1165 

BeoPass 1097 

Beservoirs 1069,1085,1090,1095, 

1096, 1113, 1119, 1122, 1123, 1124, 1125, 1126, 1224 

Best  Lake 1122 

Bhine , 1132,1142 

Bhone,The 1128,1129,1134 

Bichmond 1105,1193 

Biver  des  Peres 1102 

Biver  Junction 1193 

Blverton  to  Glenora 1167,1161 

Bock  Island 1070, 1081, 1105, 1107, 

1171, 1186, 1192, 1193, 1194, 1195, 1207, 1208, 1210 
Bock  Island  Bapids 1085, 1171,1191, 

1192, 1193, 1194, 1195, 1196, 1208, 1209, 1211, 1214 

Bock  Island  to  Burlington 1190 

Bock  Island  to  Des  Moines 1186,1192 

Bock  Island  to  Le  Claire 1213 

Bock  Island  to  Montrose 1192 

Bock  Island  to  Muscatine 1192 

Bock  Island  to  New  Boston 1191, 1192 

Bock  Island  Bapids  to  La  Crosse 1186 

BockB 1115,1120,1124 

Bock  B.  to  Keithsburg 1167, 1161, 1192 

Bock  B.  to  St.  Anthony 1177 

Bockwood 1184,1185 

BockyPt 1164 

Boiling  Stone 1174,1208 

BootB 1105 

Bosedale 1102 

Bound  Lake 1123 

BumB 1110 

Bush  Chute 1173,1208,1210 

Bush  Isld 1174,1180,1193 

Bush  Isld.  to  Otter  Isld 1174, 1176, 1211 

Bush  Tower 1179,1182 

Bush  Towhead 1102,1183 


Sable  Isld 1133 

Sable  Pt 1129 

Sabula 1105 

St.  Anthony  (See  Minneapolis). 

St.  Anthony  (City  of) 1222 

St.  Cloud 1110 

St.  Cloud  to  Conradl  Shoals 1224 

St.  Cloud  to  Minneapolis 1224 

St.  Croix  B 1110,1115,1123 

St.  Croix 1119,1120,1122,1124 

St.  Francis 1086, 1088, 1146, 1148, 1153, 1163 

St.Francis,  lower 1161 

St.  Francis  Basin 1161,1163 

St.  Francis  Basin  to  Gulf 1163 

St.  Francis  levees 1156, 1162, 1165 

St.  Francis  B 1087,1114 

St.  Francis  B.  to  New  Madrid 1186 

St.  Francisville 1097 

St.  Genevieve 1102, 1182, 1183, 11S4 

St.  Genevieve  Isld 1102, 1178, 1179, 1180 

St.  Genevieve  to  Turkey  Isld 1180 

St.  Joseph 1097,1112 

St.  Louis 1068,1169, 

1081,  1088, 1102, 1106, 1139, 1142, 1171, 1172, 1173, 
1175,  1176,  1177,  1178, 1179, 1184, 1186, 1188, 1189 

St.  Louis,  above 1185 

St.  Louis,  below 1111,  il48,  ii57,  ii62, 1180 

St.  Louis  Br.  to  Calico  Islds 1180 

St.  Louis  to  Alton 1197 

St.  Louis  to  BischofTs  Dike.  1172,  ii76,  iisS,  1189 

St.  Louis  to  Cairo,  III 1179  1180 

St.  Louis  to  CarroUton 1117 
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St.  Louis  Chain 1209,1213,1214 

St.  Louis  to  Foster  Isld 1164,1180 

St.  Louis  to  Head  of  Passes 1117 

St.  Louis  to  Illinois  R 1161, 1176, 1180, 1187 

St.  Louis  to  Locl^port 1090, 1096, 1161 

St.  Louis  to  Missouri  B  . , . ." 1185, 1186 

St.  Louis  to  Ohio 1172, 

1176, 1177, 1180, 1184, 1185, 1186, 1187 
St.  Louis  to  St.  Paul 1081, 

1106, 1114, 1115, 1177, 1197 

St.  Louis  to  Upper  Mississippi 1189 

St.  Paul 1069, 1070, 1081, 1085, 1089, 1109, 

1110, 1118, 1119, 1122, 1126, 1192, 1196, 1208, 1217 

St.  Paul,  above 1119,1166,1157 

St.  Paul,  below 1119,1122 

St.  Paul,  gauges 1069, 1089, 1091, 1118, 1119 

St.  Paul  to  Aitlfin 1161, 1165 

St.  Paul  to  Cbicago 1081 

St.  PaultoPokegama 1124 

St.  Paul  to  St.  Anthony  (Minneapolis) .  1070, 
1085,  1090, 1094, 1095, 1177, 1191, 
1194,  1196,  1210,1218,1220,1221 

St.Paul  to  Cassville 191J 

St.  Paul  to  Hastings 1208 

St.  Paul  to  Des  Moines  •  1070,1090,1177,1207,1209 
St.  Paul  to  Des  Moines  Kapids 1094, 

1171,1172,1174,1210,1213 

St.  Paul  to  Dubuque 1192 

St.  Paul  to  Illinois  K 1176, 1187, 1200 

St.  Paul  to  La  Crosse 1173, 1176, 1186 

St.  Paul  to  Lalie  Pepin 1191, 1192 

St.  Paul  to  Missouri  B.  1090,1095,1115,1194,1196 

St.  Paul  to  Montrose 1173  1186 

St.  Paul  to  Ohio  E. .  1089,1090,1093,1094,1095,1186 

St.  Paul  to  Prescott 1209 

St.  Paul  to  St.  Louis 1081, 

1105,1114,1115,1177,1197 

SaltE 1106 

Sam  Phillips  Crossing 1164 

Sand  Prairie  to  Savanna 1208 

Sanduslcy 1206 

Sandy  Lalce. .  1110, 1119, 1121, 1122, 1123, 1125, 1126 

Sandy  Lalie  Dam 1120, 1126 

Sandy  Lalce  Bapids 1225 

Sandy  Lake  to  Brainerd 1122  1124 

Sandy  B 1120 

Sauerweins  Bend 1209 

Sauk  Bapids 1110,1224,1225 

Savanna 1105,1193 

Savanna  to  Le  Claire II90 

Savanna  to  Sand  Prairie 1208 

Saverton II05 

Saverton  to  Keokuk 1192 

Sawyer  Bend n05,1171, 

1172, 1173, 1174, 1175, 1176, 1184, 1185, 118d,  11^ 

Scotts  Bluft  to  DonaldsonvUle 1162 

Scotts  Landing II99 

Second  District  (M.  B.  C.) .."  ii(B  1144 

1146, 1146, 1150, 1152, 1153  1154, 
x^„.   „,         1155, 1161, 1162, 1163niB4, 1165 

Seventh  St.  Slough 1176, 1209, 1216 

Seventy-six  Landing U83 

Shlpland..  1150,1166 

Shokokon  Slough 1208,1209 

Shnmesport II49, 1166, 1162, 1163 

Skinners  Slough r 1193 

Skunk  B IIO5 

Skunk  E.  to  Ft.  Madison. .  1189, 1194,  ii95, 1196 

SIhnlsId 1171, 1174, 1199  1200 

Siough  Landing II60, 1162, 1164 

Slough  Landing  to  Hicliman. . .  1086, 1156, 1161 

Smiths  Bar 1207  1208 

Smiths  Bar  to  Lake  Pepin 1191 

Smiths  Isld 1182, 1208, 1212, 1213, 1214 

Smoots  Chute II99 

Snags  and  Snagboats 1089,  ic91, 1114 

Sny  Isld 1191, 1192, 1195, 1199  1209 

Sny  Levee  to  Quincy 1190  il96 

Sources II24 

Southeast  Pass IO97 

South  Pass ■■  loog 

1085, 1089, 1092, 1093, 1097, 1127, 1128,1129! 

1130, 1131, 1132, 1134, 1135, 1137, 1138, 1163 

South  Pass  to  Baton  Bouge 1086  1161 


Southport 1150,1153 

South  Stillwater 1193 

South  B 1105 

Southwest  Pass 1069, 1085, 

1086, 1089, 1092, 1093, 1097, 1127, 1128, 1129, 
1130, 1131, 1133, 1134, 1135, 1136, 1137, 1138 

Southwood 1150 

Spanish  Pass 1097 

Spechts  Ferry 1105,1193 

Stack  Isld 1149 

Stag  Isld 1192,1199 

Stantons  Towhead 1183 

Star  Landing 1164 

States  along  Mississippi  B.  levees 11S8 

Steale  Bayou 1170 

Stella 1150 

Stevensons  Bayou 1102 

Stewarts 1162 

Stillwater 1193 

Stlrihig 1149,1192 

Stockholm 1110,1192 

Stockholm  H 1217 

Stone  Siough 1192 

Stop  Landing 1164 

Sulina  (The  Danube) 1128, 1134 

Sulphur  Springs 1179, 1182, 1183, 1184 

Sunflower  Landing 1102 

Sunflower,  Miss 1155, 1164 

Sunnyside 1150 

Swift  Slough 1193,1208,1209 

Sycamore  Chain 1212, 1214 

Sycamore  Landing 1183 


Taylor  Isld 1193 

TeepeeotaPt 1192,1206 

Tensas 1086,1087,1088,1148 

Tensas  Basin 1150 

Tensas  Levees ii47, 1165 

Tensas  lower 1152 

Tensas  middle -   1151 

Tensas,  upper 1087, 

1146, 1150, 1161, 1166, 1157, 1161, 1163 

Tessler-Bouigeoise 1150 

Thebes,  III 1102 

Third  District  (M.  B.  C.) 1100, 1101 

Ills,  1144, 1147, 1151, 1162, 1163, 1154, 1155 
1167  1158, 1160, 1161, 1162, 1163, 1164, 1166 

Thomas  Landing 1193  1197 

Thompsons  Isld '  1193 

Thousand  Isld 1224 

Tiger  Pass 1097 

TiptonvUle 1102 

Tomahawk  B 1122 

Torras logg 

Totogatic  B 1122 

TowboatS 1069,1689,1091,1127 

Tower  Isld 1132 

Towhead '  ■"    1174 

Towhead  Bapids '  '"    1225 

Trempealeau li05,1193 

Trempealeau  to  Minneapolis  . .  1165 

Trempealeau  to  Prairie  du  Chien  . . .  iiei  1165 
Trempealeau  to  Beads  Landing  1192 

Trenton mg 

Tributaries 1113, 1119, 1123, 1156."  ii63, 1171 

Tully 1193 

Tuiiyisid , :;:  ii^ 

Tunica 1102 

Turkey  Isld.         1162,  li74,ii82,"ii83, 1193 

Turkey  Isld.  to  St.  Genevieve.....  liso 

TurkeyB 11™; 

Tumbuuisid ;;;;: ii56ii64 

Tumerslsid '1199 

Twenty-seven  Pass 1097 

Twin  Hollows 1178, 1179, 1180,  iis2,  iiss,  1184 

Tyler  Crossing '1164 


ITnionPt 1184 

Union  Pt.  to  Pt.  Breeze....  1088 

UpperChain tou 

Upper  CrossUig  Isld WW'.WWW.'.'.  1164 
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Vaucluse 1097,1154,1155,1164 

Venice 1105, 

1172, 1173, 1174, 1176, 1178, 1180, 1188, 1189 

Venice  Bend 1171,1174,1177 

VeimUlonB 1110,1120,1122 

Vlcksburg . . .  1069, 1081, 1093, 1097, 1111, 1112. 1138, 

1141, 1142, 1143, 1144, 1147, 1148, 1149,1160,1151, 

1155, 1159. 1161, 1162, 1164, 1167, 1168,1169,1170 

Vlcksburg  to  Arkansas  R. .  1097, 1145, 1155, 1162 

Vlcksburg  to  Baton  Rouge 1155 

Vlcksburg  to  Bayou  Sara 1162 

Vlcksburg  to  Cairo 1111, 1166, 1157, 1160 

Vlcksburg  to  Donaldsonvllle 1162 

Vlcksburg  to  Glenora 1146, 1161 

Vlcksburg  to  Passes 1097 

Vlcksburg  to  Tazoo  R 1069 

Victory 1105 

Vldalla 1097,1141,1142,1147, 

1149, 1151, 1152, 1153, 1164, 1155, 1159,1164,1165 

Vistula,  Tne.... 1129,1155 

Vtsen  Chute 1208 


Wabasha 1110, 1192, 1193, 1207, 1208, 1210 

TCabasha  to  Fountain  City 1193 

Wabasha  to  Beads  Landing 1207 

Wagners  Landing 1183, 1186, 1186 

Waldeck  to  Pine  Knoll 1126 

Walnut  Bend 1089, 

1093, 1153, 1154, 1155, 1164, 1165 

WaplesCut 1173 

Waples  Cut  to  New  Barney 1176, 1209, 1216 

Wapslplnicon  R 1106 

Warrenton 1097,1156 

Warrenton  to  Arkansas  B 1086 

Warrenton  toRedR 1086 

Warsaw 1069,1106,1192,1201 

Warsaw  Crossing  Bar 1200 

Warsaw-Qulncy  Levee 1192, 1193 

Warsaw  to  Qulncy 1191, 1192, 1194, 1195, 1196 

Washington,  D.  C 1081 

Waterpower,  etc 1122, 1124 

Waterproof 1097 

Waters  Pt.  to  Missouri  R 1186 

Waupeton 1106 

Western  R. . . .  1069, 1089, 1090, 1111, 1114, 1158, 1159 

West  Newton 1193 

West  Newton  Bar 1209 

West  Pass  (Tazoo  R) 1168, 1169, 1170 

West7  HeadDam 1131 
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Westport  Chute 1191, 1198, 1199 

Whipple  Cr 1194 

Whipple  Cr.  Bar 1191 

Whiskey  Chute 1149 

White  B 1087, 1102, 1146, 1149, 1150, 1161, 1165 

White  B  to  Helena 1086 

Whitewater 1105 

WhltneysBar 1192,1199 

WIcklUTe 1139,1142,1165,1162 

WUds  Landing 1115,1192,1209 

WUklnsonlsld 1102 

WUlard 1183,1184 

WlUlamPass 1097 

WUlowR 1122,1123,1124 

WUlow  Slough 1198,1200 

WUson  Levee 1149,1160 

WUsonPt 1147,1156,1162,1163 

Winnebago  Chain 1212 

Winnlblgoshlsh  Dam 1119, 

1120,1121,1123,1124,1126 

Winnlblgoshlsh  Dam  to  Leech  Lake 1121 

Winona 1106,1193,1207,1208,1209 

Winona  Bar 1210 

Winona  to  Cassvllle 1192 

Winona  to  La  Crosse 1192 

Winona  to  La  Mollle 1193 

Winona  to  Mlnnelska 1208 

Winona  to  Reads  Landing 1192, 1208 

Wisconsin  B 1105, 1115, 1119, 1120, 1123, 1124 

Wisconsin  (State) 1086,1122 

WoUIsld 1102 

Wolf  B 1093, 1102, 1146, 1149, 1162, 1163, 1154 

WoodR 1105 

Wrecks 1089,1091 

Wyaconda  Bar 1199 

Wyaluslng 1105 


Tazoo  Chickasaw  Levee 1168 

Tazoo,  lower 1069, 1086, 1147, 1151, 1157 

Tazoo-Mlsslssippl  Delta  Levees 1148, 1156 

Tazoo  R 1069, 

1081, 1087, 1088, 1093, 1097, 1141,1142,1147,1150, 
1151, 1157, 1159, 1163, 1165, 1167, 1168. 1169,1170 

Tazoo  B.  to  Baton  Rouge 10S6, 1087 

Tazoo  R.  to  BoIlvar-Coahoma  Co.  Levee .    1086 
TellowB.,  The 1122 


ZumbroB 1110,1193 
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HH-1.— MISSISSIPPI  RIVER. 


Part  (d) 


General  Data. 


APPROPRIATIONS. 

See  special  table  of  appropriations,  p.  1089, 

COMMERCE. 

The  general  effect  of  improvement  ot  the  river 
has  been  to  aid  commerce.  At  1912  there  was  a 
marked  increase  in  the  tonnage  reported  for  New 
Orleans  (q.  v.);  at  Vickstaurg  and  Yazoo  R.  freight 
rates  had  been  reduced  markedly,  in  some  cases  as 
much  as  over  66%,  the  rates  to  inland  points  hav- 
ing no  water  competition  indicating  these  savings 
also.  The  effect  of  the  reservoir  system  on  rates 
has  been  considerable.  Without  the  reservoirs 
considerable  steamboating  would  be  impracticable. 
Also,  railroad  freight  from  St.  Paul  to  St.  Louis, 
600  m.,  is  only  5%  higher  than  the  rate  from  St. 
Paul  to  Chicago,  400  m.;  in  addition,  steamboat 
freight  rates  to  river  points  below  St.  Paul  are  in 
general  about  one-thini  lower  than  those  of  the 
railroads.  Some  portion  of  this  reduction  is  di- 
rectly attributable  to  the  reservoir  system.  In 
portions  of  the  headwater  course  there  are  no  rail- 
roads, so  that  the  adjacent  communities  are  de- 
pendent upon  the  river  for  traffic  movement.  It 
is  not  claimed  that  river  improvements  are  solely 
responsible  for  the  lower  rates  on  traffic,  but  there 
is  clear  evidence  that  if  the  waterway  formed  by 
the  river  did  not  exist  the  rail  rates  would  be 
markedly  higher. 

Many  large  and  important  tributaries  of  the 
Mississippi  R.  are  dependent  on  the  latter  for  an 
outlet  for  considerable  of  their  commercial  trafBcs. 

The  works  of  improvement  pertaining  to  levees 
and  embankments  have  a  large  beneficial  effect  in 
developing  and  protecting  a  vast  number  of  square 
miles  of  territory;  without  such  works  and  their 
maintenance  there  would  be  a  tremendous  increase 
in  the  damage  coming  annually  from  floods. 

See  each  abstract  listed  on  p.  1069. 

CONTRACTS. 

See  each  abstract  listed  on  p.  1069. 

A  considerable  portion  of  the  work  on  the  river 
is  done  by  the  district  offices  with  their  own  men 
and  plant.  At  times,  however,  contracts  are 
entered  into  for  material  and  equipment. 

DOCUMENTS. 

See  each  abstract  listed  on  p.  1069. 

For  important  special  reports  see  Surveys  and 
also  Engineers.  Almost  every  important  piece  of 
river  and  harbor  work  on  the  Mississippi  R.  is 
reported  on  in  the  annual  reports  of  the  Chief  of 
Engineers.  Data  contained  in  congressional  re- 
ports, if  not  printed  in  the  annual  reports  referred 
to,  are  mentioned  in  them. 


ENGINEERS. 

(Offices.  War  Department,  Washington,  D.  C. 
New  Orleans,  La.;  Vicksburg,  Miss.;  Memphis, 
Tenn.;  St.  Louis,  Mo.;  Rock  Island,  111.;  and  St. 
Paul,  Minn.) 

Chief  ot  Engineers.  See  each  abstract  listed 
on  p.  1069. 

(The  paging  below  under  "Boards"  refers  to  the 
pages  of  this  index,  where  additional  information 
about  these  boards  is  given.) 


Boards: 

1837 1128 

1866 1202 

1867.  Capt.  Hains,  Jas.  Worral,  C.  E.;  D.  0. 

Jenne,  C.  E.;  and  W.  F.  Shunk,  C.  E.    1212 

1868.  Col.  Macomb,  Lt.  Col.  Wilson,  Maj. 

Warren,  W.  M.  Robert,  U.  S.  C.  E., 

and  Capt.  Hains 1172,1202 

1871.  Col.  Macomb,  J.  H.  Wilson,  U.  S.  C.  E., 

and  Capt.  Bumham 1202,1212 

1872.  Lt.  Cols.  Newton,  and  Reynolds;  Majs. 

Warren  and  Merrill,  and   Capt.  Al- 
len   1172,1188,1197 

1872.  Col.  Macomb,  Lt.  Col.   Kurtz,  Majs. 

Weitzell,  Poe,  and  Houston 1221 

1873.  Col.  Barnard,  Lt.  Col.  Newton,  Majs. 

Gillmore,     Warren,    Craighill,    and 
Weitzell,  and  Capt.  Howell 1128 

1874.  Col.  Macomb,  Lt.  Col.  Kurtz,  Majs. 

Weitzell,  Poe,  and  Parquhar 1221 

1874.  Commodore  Latimer,  U.  S.  N.,  Majs. 

Chase,  Beauregard,  and  Barnard 1128 

1875.  Lt.  Cols.  Wright  and  Alexander,  Maj. 

Comstock,  Messrs.  H.  Mitchell,  T.  E. 
Sickles,  W.  M.  Robert,  and  H.  D. 

Whitcomb 1129 

1875.  Majs.  Warren  and  Abbot,  Capt.  W.  H. 
H.  Benyaurd,  and  J.  E.  Sickles  and 
P.  O.  Herbert 1113,1141 

1877.  Brig.  Gen.  Humphreys,  Lt.  Col. Wright, 

and  Maj.  Abbot 1214 

1878.  Col.  Simpson,  Maj.  Suter,  and  Capt. 

Benyaurd... 1141,1167 

1878.  Col.  Macomb  and  Majs.  Weitzell  and 

Merrill 1215 

1879.  Maj.  Weitzell,  Capts.  Howell  and  Ben- 

yaurd, and  Messrs.  Harrod,  D'Heme- 

courtand  Wood 1141,1166 

1879.  Cols.  Barnard  and  Tower,  Lt.  Col. 
Wright,  and  Majs.  Comstock  and 
Suter 1113,1141 

1879.  Majs.  Comstock,   Houston,  and  Far- 

quhar 1172.1215 

1880.  Majs.  Houston,  Robert,  and  Lydecker, 

and  Capt.  Allen 1119 
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1880.  Cols.    Tower   and   Newton   and   Maj. 

Abbot 1141,1188 

1881.  Majs.  Comstock  and  Suter  and  Capt. 

Mackenzie 1177 

1882.  Majs.  Suter,  Benyaurd,  and  Stickney, 

and  Capt.  Ernst 1141 

1886.  Lt.    Col.    Foe,   Majs.    Mackenzie  and 

Allen 1221 

1887.  Cols.  Casey  and  Abbot,  Lt.  Cols.  Hous- 

ton and  McFarland,  and  Maj.  King..    1119 

1887.  Majs.  Allen   and   Adams,  and   Capt. 

Marshall 1207 

1888.  Lt.  Col.  Merrill,  Majs.  Mackenzie  and 

Miller,  and  2d  Lt.  Craigtiill 1198 

1889.  Col.  Foe,    and   Majs.  Mackenzie  and 

MarshaU 1207 

1891.  Majs.  Mackenzie,  Miller,  and  Rufflner. .  1198 
1893.  Majs.   Stickney   and   Mackenzie,   and 

Capt.  Marshal] 1119 

1899.  Col.  H.  M.  Robert,  Majs.  J.  B.  Quinn 

andD.  C.  Kingman 1137' 

1900.  Col.  H.  M.  Robert  and  Maj.  G.  McC. 

Derby,  and  R.  Moore  and  W.  Star- 
ling     1137 

1902.  Col.  Amos  Stickney,  Maj.  J.  H.  Willard, 

and  Capt.  C.  L.  Fotter 1168 

1906.  Majs.  H.  M.  Chittenden  and  C.  L.  Pot- 
ter, and  Capt.  W.  V.  Judson 1125 

1906.  Lt.  Col.  G.  McDerby ;  Capt.  A.  W.  Kim- 
ball, Q.  M.  D.;  Chief  Engr.  C.  M. 
Green.U.S.R.S 1218 

1907. 1142 

1909.  Maj.  C.  S.  RicM,  Maj.  F.  R.  Shunk,  and 

Maj.C.S.Bromwell 1218 

1910.  Lt.  Col.  L.  H.  Beach,  Lt.  Col.  H.  C. 

Newcomer,  Lt.  Col.  C.  L.  Potter,  and 

Maj.  C.KeUer 1127 

1910.  (Commission) 1142 

Berh, 1142, 1181, 1190, 1202, 1214, 1217 


Mississippi  K.  Com 1117, 

1119, 1141, 1142, 1177, 1178, 1198, 1207 

The  members  ot  the  M.  R.  C,  with  the  period  of 
their  service,  are  listed  below  alphabetically,  as 
follows : 

M.R.C.— Committees 1143 

Adams,  Lt.  Col.  H.  M.,  1901-1904 1142 

Bixby,  Col.  W.  H.,  pres.,  1908-1910 1142 

Casey.Maj.T.  L., 1902-1906 1142 

Comstock,  Col.  C.  B.,  1879-1895;  pres.,  1888-    1142 

1895 1142 

Davidson,  G.,  U.  S.  C.  &  G.  S.,  1888-1890....    1142 

Eads,  J.  B.,  1879-1883 1142 

Ernst,  Lt.CoL  0.  H.,  1888-1894 1142 

Ernst,  Col.  O.  H.,  pres.,  1903-1906 1142 

Ferguson,  S.W.,  1883-1890 1142 

Fisk,  CoL  W.  L.  pres.,  1910-1911 1142 

Flad,  H.,  1890-1898 1142 

GiUespie,  CoL  G.  S.,  pres.,  1895-1901 1142 

GiUmore,  Col.  Q.  A.,  1879-1888,  pres.,  1884- 

1888 1142 

Handbury,  Maj.  T.  H.,  1896-1902 1142 

Harrison,  B.,  1879-1881 1142 

Harrod,  B.  M.,  1879-1904 1142 

Lusk,  Lt.  CoL  J.  L.,  1906 1142 

Marindin,H.L.,U.S.C.  &  G.S.,  1897-1904  1142,1143 
Mitchell,  H.,  U.  S.  C.  &  G.  S.,  1879-1888 .  1142, 1143 
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Ookerson,  T.  A.,  1898- 1142 

Richardson,  H.  B.,  1904-1909 1142 

Ritter,  H.  P.,  U.  S.  C.  &  G.  S.,  1904- 1142 

Rossell,CoLW.T.,aotingpres., 1911-1912.  1142,1143 
Sears,  Col.  C.  B.,  1904-1908,  pres.,  1906-1908. .  1142 
Stickney,  CoL  A.,  1894-1903,  pres.,  1901-1903.  1142, 

1143 

Suter,  Col.  C.  R.,  1879-1896 1142, 1143 

Taylor,  R.  S.,  1881- 1142 

Townsend,   CoL  C.  MoD.,  1911-1912,  pres., 

1912 1142 

Warren,  Maj.  J.  G.,  1906-  1142 

West,  Chas.  H.,  1910-1916 1142 

Whiting,  H.L.,U.S.C.  &  G.  S.,  1890-1897  1142,1143 

Secretary's  Office,  M.  B.  C 1143 

Howell,  Capt.  G.  P.,  1901-1903....; 1143 

Knight,  Lt.  C.  H.,  1908-1910 1144 

Ladue,  Capt.  W.  B.,  190.V1906 1143 

Leach,  Capt.  S.  S. ,  1879-1885, 18S7-18S8 1143 

Lukesh,  Capt.  G.  R.,  1906-1908 1144 

Lusk,  Lt.  J.  L.,  1888 1143 

Palfrey,  Capt.  C.  F.,  1890-1893 1143 

Patrick,  Capt.  M.  M.,  1898-1901 1143 

Potter,  Lt.  Col.  C.  L.,  1910-1912 1144 

PoweU,  Capt.  C.  F.,  1888-1890 1143 

Turtle,  Capt.  T.,  1885-1887 1143 

Warren,  Lt.  J.  G.,  1893-1894 1143 

Waterman,  Capt.  H.  E.,  1895-1898 1143 

Zinn,  Lt.  G.  A.,  1894-1895 1143 

Engineers  in  charge  of  Districts: 

Abbot,  Capt.  F.  V.,  1897-1900..  1118,1120,1125,1218 

Adams,  Maj.  H.  M.,  1899-1904 1129, 

1134, 1135, 1137, 1144, 1168 

Adams,  Lt.  E.  M.,  1901 1130, 1134, 1137 

Allen,  Maj.  C.  J.,  1893-1896 1116, 

1120, 1181, 1188, 121S,  1220, 1221, 1223 

Beach,  Lt.  Col.  L.  H.,  1909-1912 1130,1135, 1137 

Benyaurd,  Capt.  W.  H.  H.,  1875-1882 1113, 

1117, 1142, 1167, 1170 

Bergland,  Capt.  E.,  1884-1886 1117 

Bixby,  CoL  W.  H. ,  1909-1910 1116, 1181 

Bromwell,  Capt.  C.  S.,  1903-1904 1144, 1168 

Burgess,  Maj.  H.,  1909-1911....  1130,1135,1137,1144 

Bumham,  Capt.  A.  H.,  1871-1873 1202 

Burr,  Capt.  Edw.,  1899-1901 . .  1116,1181,1187,1188 

Casey,  Maj.  T.  L.,  1901-1906 1116, 

1117, 1168, 1181, 1187, 1188 
Chittenden,  Capt.  H.  M.,  1901 .  1118, 1120, 1125, 1218 

Comstock,  CoL  C.  B . ,  1877-1893 1142, 1170 

Connor,  Capt.  W.  D.,  1906-1908 1144 

Derby,  Maj.  Geo.  McC,  1895-1906 1118, 

1120, 1125, 1142, 1144, 1218 

Ernst,  Maj.  O.  H.,  1880-1886 1142,1178,1188 

Farquhar,  Maj.  F.  A.,  1874-1879 1120, 

1172, 1200, 1201, 1210, 1211, 1212, 
1215,  1216,  1220,1221,1223,1225 

risk,  Capt.  W.  L.,  1888-1891 1129, 1167 

Fitch,  Capt.  G.  D.,  1895-1897 1144 

Handbury,  Maj.  T.  H.,  1896-1898 1116, 

1181,1187,1188 

Heuer,  M^.  W.  H.,  1865-1887 1129 

Hodges,  1st  Lt.  J.  N.,  1912 1118, 

1120,1125,1208,1225 
Hoflman,  Capt.  G.  M.,  1905-1907 1144,1168 
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Howell,  Maj.  C.  W.,  1867-1881.  1113,1129,1142,1166 
Hoxie,  Maj.  E.  L.,  1902-1903. . .  1118, 1120, 1125, 1218 

Jervey,Capt.H 1144 

Tones,  MaJ.  W.  A.,  1890-1897. . .  1118, 1120, 1125, 1223 

Keller,  Maj.  Chas. ,  1910-1912 1114, 

1191,1206,1214,1215 
King,  Lt.  Col.  W.E.,  1896-1897. 1114,1191,1206,1218 

Kingman,  Capt.  D.  C,  1886-1890 1144 

Knight)  Lt.  C.  H.,  1910 1116,1182 

Knight,  Capt.  G.  D.,  1882-1885 1144 

Leach,  Capt.  S.  S.,  1885-1890 1142,1144 

Loofcwood,  Maj.  D.  W,  1901...  1118,1120,1125,1218 

Lucas,  Capt.  E.  W.  Van  C,  1903-1905 1144 

Lukesh,  Capt.  G.  R.,  1908 1116,1144,1181 

Lusk,  Maj.  J.  L.,  1903-1904 1114,1191,1206,1216 

Mackenzie,  Maj.  A.,  1880-1895 1114, 

1191, 1198, 1202, 1206, 1207, 1210, 
1211, 1212, 1214,1215, 1217, 1218 

Macomb,  Col.  J.  N.,  1867-1877 1111,1172,1186, 

1202, 1210, 1212, 1215, 1220, 1221, 1223 

MarshaU,  Capt.  W.  L.,  1882-1884 1144 

MoAlester,  Maj.  M.  D.,  1866-1868 1129 

Mclndoe,  Capt.  J.  F.,  1905-1908 1144 

Merrill,  Maj.  W.  E.,  1872-1874 1113, 1142 

Miller,  Maj.  A.  M.,  1882-1892 1116, 

1117,1144,1167,1178,1188 

Millis,  Capt.  J.,  1890-1894 1143,1144 

Newcomer,  Lt.  H.  C. ,  1897-1899 1144 

Patrick,  Capt.  M.  M.,  1898 1144 

Payne,  Lt.W.  D.,  1869 1129 

Potter,  Lt.  Col.  C.  L.,  1900, 1903-1912 1116, 

1144,1168,1182 

Prime,  Maj.  P.  E.,  1868-1869 1129 

Quinn,  Maj.  J.  B.,  1882, 1891-1899, 1907 1118, 

1120, 1125, 1129, 1134, 1137, 1144, 1218 

Raymond,  Maj.  C.  W.,  1886 1144 

Kaynolds,  Lt.  CoL  W.  P.,  1870-1873 1111, 

1142,1167,1172,1188.1197 

Eich6,  Maj.  C.  S.,  1905-1909 1114, 

1196,1206,1214,1215,1216 

Eoessler,  Capt.  S.  W.,  1890-1895 1143, 1144, 1170 

Eossell,  Capt.  W.  T.,  1886-1889 1143, 1144 

Euflner,  Col.  E.  H.,  1907-1908 1130, 

1134,1135,1137,1198,1200,1201 
Schulz,  Capt.  E.  H.,  1907.  1118, 1120, 1125, 1218, 1220 

Sears,  Col.  C.  B.,  1884, 1885, 1905-1907 1116, 

1130, 1134, 1135, 1137, 1144, 1181 

Sherrill,  Capt.  C.  O.,  1912 1144 

Shunk,  Maj.  P.  R.,  1907- 1118, 

1120, 1125, 1188, 1197, 1217, 1218, 122Q, 1225 

Simpson,  Col.  J.  H.,  1873-1880 1111, 

1172, 1178, 1186, 1188, 1197 

Smith,  Capt.  C.  S.,  1908-1911 1144,1168 

Stiokney,  Maj.  A.,  1881, 1885-1897 1142, 

1143, 1144, 1166, 1202, 1220 

Suter,  Maj.  C.  E.,  1873, 1879, 1884, 1891-1892..  1111, 

1116,1142,1143,1166 

Townsend,  Capt.  C.  McD.,  1891, 1892-1902. . .    1114, 

1143, 1144, 1191, 1202, 1206, 1214, 1216, 1217 

Turtle,  Capt.  T.,  1884-1885 1129 

Walker,  Maj.  M.  L.,  1909-1910 1144 

Warren,  Maj.  G.  K.,  1866-1870 1120, 

1172, 1197, 1220, 1221, 1223 
WiUard,Capt.  J.  H.,  1886-1899.  1117,1143,1144,1168 

WiUing.  1st  Lt.  W 1144 

Wilson,  Lt.  Col.  J.  H. ,  1866-1871 1202, 1212 


Winslow,  Capt.  E.  E.,  1899-1902 1144 

Woodruff,  Capt.  J.  A.,  1911 1144, 1168 

Young,  Capt.  W.,  1889-1890 1144 

ItUssisslppl  B.— Assistants: 

Abert,  S.  T.,  1869 1111 

Abbot,  Lt.  P.  v.,  1883-1884 1178 

Abbott,!.  E.,  1867 1212 

Adams,  Capt.  H.  M.,  1877-1878 1144 

AUard,  J.,1879 1120 

Allen,  Capt.  C.  J.,  1868-1871...  1172, 1188, 1197.1212 

Axtell,  P.  P.,  1901 1134 

BagnaU,  Gerald,  1893-1896 1178, 1182 

Bayless,  Mr.,  1872 1202 

Beuck,C.  H.,  1872-1877 1212 

Bennet,  E.,  1868 1202 

Benyaurd,  Capt.  W.  n.  H.,  1873 1221 

BlaisdeU,  A.  H.,  1871-1873 1202 

Blunt,  W.  T.,  1884 1146 

Brock,  D.M.,  1905 1148 

Brown,  W.  S.,  1898 1146 

Bumey,  J.,  1879 1170 

Bumey,  J.,  1880-1882 1144,1146 

Burrows,  P.  S.,  1884 1146 

Cha£eee,  O.  N.,  1881-1884 1198 

Childs,  W.  M.,  1885 1146 

Clark,  C.  W.,  1890 1145 

Clark,  W.D.,  1867 1212 

Collins,  H.  C,  1877-1882 1130,1166 

Comber,  W.  G.,  1895 1145 

.  Cook,  P.,  1870-1871 1120, 1220, 1221, 1224 

Cooley,  E.  L.,  1894 1146 

Coppee,  H.  St.  L.,  1897-1900 1146, 1167 

Craig,  N.B.,  1885 1146 

Cramer,  E. ,  1876 1212 

Currie,  D.  M.,  1874-1900 1173, 1178, 1182, 1188 

Dabney,  T.  G. ,  1878-1881 1144, 1146, 1148, 1167 

Dager,  J.  H.,  1879 1120 

Darling,  J.  H.,  1879 1144 

Davenport,  E.,  1879-1909 1120,1218,1221,1242 

Davis,  E.  S.,  1884 1145 

Davis,  J.  B., 1874-1875 1172 

Davis,  J.  H.,  1884 1145 

Donovan,  C,  1891-1905 1130, 1135, 1137, 1145 

Douglas,  H.  S.,  1890-1905 1147 

Durham,  C,  1872 1212 

Durham,  C.  W. ,  1876-1905 1114, 1172, 1173, 1182, 

1191, 1198, 1208, 1210, 1211, 1212, 1214, 1216 

Dushane,  J.  D.,  1885-1905 1191 

Edwards,  S 1191 

Eisenman,  J.,  1879 1144 

Ernst,  Capt.  O.  H.,  1879 1173 

Ewens,  J.,  1884-1885 1145 

Parrell,  T.  M:,1884 1167 

Perguson,  O.  W.,  1885-1892 1145 

Pisher,  P.  A.,  1884 1146 

Poss,  G.  0.,1879 1120 

Powble,T.  M.,1901 I120 

Freeman,  G.  W.,  1906 1218 

French,  G.  H.,  1895-1903 1145 

Preis,  A.  P.,  1882 1178 

Frith,  A.  J.,  1883-1885 1146 

FrizeU,  J.  P.,  1879-1882 . . .  1120, 1202, 1212, 1221, 1224 

Fuller,  W.H.,  1879 1120 

Garden,  H.D.,  1884 1147 

Gardner.  M.,  1904-1905 1146 
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Garvin,  W.,  1890-1895 1147 

Geddes,  E.  B.,1905 1148 

Gerig,  W.,  1893, 1896-1900 1146, 1146 

Gender,  G.  W.,  1884-1885 1146 

Gillespie,  J.  L.,  1874-1877 1208, 1221 

Goodrich,  H.,  1890 1147 

Gordon,  B.  B.,  1895-1896 1146 

Gould,  W.  A.,  1885 1146 

Gregory,  W.  B 1148 

Griffith,  Lt.  J.  E.,  1869-1872 1202 

Griffith,  L.  L.,  1894 1147 

Hains,  Capt.  P.  C,  1867 1212 

Hamlin,  E.  G.,  1867 1111 

Hardee,  W.  J.,  1888-1899 1148 

Harding,  Lt.  C.,  1895 1116 

Harman,  E.  L.,  1905 1145 

Hider,A 1147 

Hiner,  D.,  1868 1111 

Hormuth,W.,  1868-1870 1202 

Hatfield,  S.  P.,  1884-1885 1146 

Herr,  H.  B.,  1881 1117,1142 

Hoffmann,  E.  F.,  1867-1868. . . .  1198, 1202, 1208, 1212 

Holman,  T.  0.,  1882-1897 1178,1182,1188 

Hoopes,  J.  J.,  1890-1891 1147 

Howell,  Capt.  C.  W.,  1867-1869 1111 

Jeun^,  D.  C,  1867-1868 1202 

Johnson,  A.,  1880-1899 1118,1120 

Johnson,  B.  E.,  1884 1178 

Johnson,  J.  B.,  1879-1885 1145 

Jones,  E.  D.,  1903-1904 1130 

Jones,  L.  0.,  1890 1145 

Judson,  Lt.  W.  V 1191 

KeeJer,  A.  G., 1868-1869 1202' 

Kerr,  F.  M 1148 

Keller,  Lt.  C.,  1895 1114,1191,1206 

Kerr,  L.  Y.,  1894-1905 1147 

Kilpatrick,  A.  P.,  1893-1894 ^ 1146 

Knoblock,  W.  B.,  1901-1905 1148 

Lamb,  C.  D.,  1882-1900 1178,1182 

Lambach,  H.,  1872 1212 

Lehnartz,  F.  W.,  1878 1145 

Le  Vasseur,  C, 1894-1904 1146 

Libby,  E.  D.,  1883-1897 1178,1182 

Lion,  L.  E.,1902 1148 

Lockwood,  Lt.  D.  W.,  1877-1879 1144 

Long,  N.  C.,  1868-1876 1172,1197 

Lum,M.  l!,1879 1120 

Maltby,  F.  B.,  1899-1904 114S 

Marr,  G.  A 1208 

Marshall,  H.  M 1168 

Marx,  C.  D.,  1884 1146 

McCahnan,  J.,  1879 1120 

McClellan,  C,  1884 1120 

McElheme,  J.  C,  1888-1905 1191 

McMath,  R.  B.,  1873 1173,1188,1197 

Meigs,  M.,  1875-1905 '.  1173,1182, 

1191, 1198, 1202, 1206, 1208, 1210, 1211, 1216 

Mersereau.C.  v.,  1882-1884 1178 

Middleton,  T.,  1898-1899 1145, 1202 

Miller,  C.  H.,  1893-1896 1147 

Mitchell,  W.  S.,  1881-1897, 1900-1905 1178, 1182 

Morrow,  A.  T.,  1892-1906 1145 

Morton,  W.  S.,  1881 1120 

Mott,  G.  E.,  1892-1893 1148 

Nolty,  A.  J.,  1884-1904 1146 

Notz,  A. ,  1870 1202 

Ockerson,  J.  A.,  1879-1901 1137, 1144, 1145 
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Oliveira,  B.  J.,  1890-1892 1148 

Overman,  L.  C,  1868 1202 

Paige,  J.  A.,  1892-1893 1145 

Parker,  E.  T.,  1879 1120 

Parkinson,  J.  B., 1883-1884 1120 

Paull,  C.  J.,  1868-1873 1212 

Payne,  Lt.  D.  W.,  1868 1130 

Pharr,  H.  N 1148 

Pierce,  C.  E.,  1867 1111 

Powell,  A.  O., 1890-1906 1118,1120,1218 

Pow6U,Lt.  C.  F.,  1878 1145 

Powless,  W.  H.,  1884 1146 

Price,  Lt.  P.M.,  1879 1146 

Price,  W.  G.,  1884-1892 1146,1148 

Raynolds,  J.  D.,  1880 1120 

Baynor,  0.  W.,  1901 1120 

Record,  J.  W.,  1882 1178 

Redfleld,  W.  W.,  1879 1120 

Rees,  W.  M.,  1884-1906 1145,1146,1170 

Richards,  A.  L 1191 

Richards,  W.  P.,  1891 1147 

Richardson,  H.  B 1148 

Richardson,  J.  F.,1868 1111 

Ritter,H.  P., 1884-1885 1145 

Ritter,L.  E.,1891 1145 

Robinson,  Thos.,  1903-1909 1120, 1125 

Ruple,  C.  P.,  1885 1147 

Savage,  J.  E.,  1883-1884 1178 

Schermerhorn,  L.  Y. ,  1876 1224, 1225 

Schmidt,  M.  E.,  1881 1178 

Seddon,  J.  A.,  1891-1892 1145 

Seddon,W.  L.,  1886 1146 

Shields,  E.  M.,  1868 1111 

Simar,V.  D.,  1880 1120 

Skinner,  J.  D.,  1874-1880 1120, 1123, 1225 

Smyth,  J.,  jr.,  1893-1896 1148 

Spalding,  F.  P.,  1890 1147 

Stephens,  A.  E.,  1875 1223,1225 

Steubing,  H.,  1884-1885 1147 

Stewart,  0.  W.,  1892-1893 1146 

Stewart,  H.,1885 1145 

Stibolt,  A.  J.,  1873-1877 1212 

Stickney,  Capt.  A 1202 

Strong,  W.  W.,  1879 1120 

Sturtevant,  C.  W.,  1891-1902 1145,1146 

Striedinger,  J.  H.,  1868 1202 

Stunz,  G.  R.,  1879 1120 

Suter,  Capt.  C.  R.,  1867-1869 1111,1144,1161 

Terry,  J.,  1883 1224 

Thomas,  G.  C,  1893-1904 1147 

Thomas,  T.  C,  1901-1906 1168 

Thompson,  E.  D.,  1885 1147 
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ESTIMATES. 

See  each  abstract  listed  on  p.  1069. 
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OPERATIONS. 

See  each  abstract  listed  on  p.  1069. 

It  would  be  impracticable  to  give  these  in  minute 
detail  from  year  to  year.  The  general  nature  of 
the  operations  are  outlined  and  only  the  more 
important  points  are  named. 

PHYSICAL  CHARACTERISTICS. 

See  each  abstract  on  p.  1069. 

The  mouth  has  several  outlets  or  passes.  Prior 
to  improvement  these  were  obstructed  by  bars, 
allowing  of  depths  of  only  9'  or  so  at  mean  low  Gulf 
level.  The  widths  varied.  The  width  of  South 
Pass,  1912,  was  630'  to  850';  of  Southwest  Pass, 
1,200'  to  2,400'. 

Above  the  Passes  the  river  has  a  well-known 
character.  It  is  susceptible  to  floods,  which  injure 
its  natural  and  artificial  banks  orlevees,  permitting 
the  flooding  at  times  of  the  surrotmding  areas  for 
miles.  The  channel  is  tortuous.  There  are  many 
bends,  and  sometimes  the  chaimel  cuts  across 
these.  Prior  to  the  work  of  snagging  and  wreck 
removal  operations,  the  river  was  seriously  ob- 
structed by  numerous  snags,  logs,  etc.,  and  wrecked 
boats,  of  all  kinds,  menacing  life  and  property. 
There  are  many  islands  and  bars,  helping  to  form 
chutes,  sloughs,  and  secondary  channels. 

The  river  is  navigable  for  steamboats  in  one 
stretch  from  its  mouth  to  St.  Paul,  1,940  m.  This 
portion  of  the  waterway,  added  to  that  above  St. 
Paul,  to  the  head  or  source  in  Lake  Itasca,  Uinn., 
makes  a  total  mileage  of  2,440  m. 

Various  locks  and  dams  have  been  constructed, 
notably  at  Des  Moines  Kapids,  Bock  Island  Rap- 
ids, between  St.  Paul  and  Minneapolis,  and  at  the 


headwater  lakes,  the  latter  for  governing  reservoir 
supply  for  the  river. 

A  reservoir  system,  already  mentioned,  is  in 
process  of  evolution,  for  the  purpose  of  improving 
the  navigable  depths  of  the  river,  principally  above 
Lake  Pepin.  In  1880  this  called  for  the  construc- 
tion of  41  reservoirs  in  Winconsin  and  Minnesota. 
Through  the  dams  already  built  commerce  has 
been  aided  in  low-water  seasons  and  floods  miti- 
gated, this  set  of  benefits  being  felt  more  directly 
on  the  stretches  from  St.  Paul  downward. 

Changes  in  river  bed;  A  great  flood  in  the  Missis- 
sippi River  always  brings  out  a  variety  of  opinions 
as  to  the  causes  of  the  floods  and  suggestions  as  to 
how  the  disasters  that  attend  them  may  be  avoided. 
The  cause  of  the  floods  is  frequently  attributed  to 
the  elevation  of  the  river  bed  due  to  the  construc- 
tion of  levees.  The  Mississippi  River  Commission 
has  established  the  fact  that  there  has  been  no 
progressive  elevation  of  the  bed  of  the  river.  13, 
3717. 

Outlets;  The  following  is  taken  from  18,  3717: 
"A  popular  solution  of  the  flood  problem  is  the 
'outlet'  plan.  To  any  other  system  (than  levees) 
for  the  protection  of  these  alluvial  lands  there  are 
objections,  both  theoretical  and  practical,  which 
can  not  be  overcome.  Those  of  a  theoretical  char- 
acter are  connected  with  the  hydraulic  law  that  a 
reduction  of  flood  discharge  in  a  silt-formed  channel 
will  reduce  its  capacity  below  the  point  of  outlet. 
This  observation  has  been  repeated  in  the  many  local 
comparative  surveys  of  the  river  bed  made  by  the 
commission  before  and  after  crevasses,  or  before 
and  after  rebuilding  the  levee  made  necessary  by 
a  crevasse.  The  difficulties  of  a  practical  nature 
consist  of  the  necessity  of  continuing  any  outlet 
to  the  Gulf  without  return  to  the  river  at  any 
intermediate  point.  Such  return  would  merely 
transfer  the  danger  from  one  locality  to  another 
lower  down.  The  condition  thus  imposed  upon 
any  outlet  involves  great  cost  and  danger.  Any 
outlet  intended  to  relieve  the  parts  of  the  river 
where  flood  heights  are  now  most  dangerous  would, 
in  any  case,  be  very  long.  To  have  an  appreciable 
effect  it  would  require  an  excavated  channel  of 
large  width  and  depth.  As  it  would  traverse 
tracts  of  cultivated  and  valuable  land,  the  cost  of 
expropriation  of  a  right  of  way  would  be  very 
great.  The  cost  of  the  levees  which  would  be  re- 
quired to  control  it  and  prevent  the  permanent 
continuation  of  disaster  and  overflow  while  flow- 
ing through  regions  which  will  in  a  few  years  be 
placed  under  the  sufficient  protection  of  a  levee 
system  would  be  very  much  greater. 

"When  completed,  there  would  be  two  or  more 
rivers,  each  presenting  the  same  dangers  and 
requiring  the  same  treatment  as  the  present  single 
channel.  The  cost  of  efficient  outlets  would  be 
greater  than  the  cost  of  completion  of  the  levee 
system.  When  constructed  they  would  either  silt 
up,  as  do  many  island  chutes,  or  would  enlarge 
and  assume  the  tortuous  type  of  an  alluvial  stream 
with  shifting  bars  and  caving  banks.  Finally, 
conceived  and  executed  in  defiance  of  physical 
law,  they  would  fail  as  a  safe,  cheap,  or  efficient 
method  of  abating  overflow. 
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"After  a  review  of  the  progress  thus  far  made  in 
the  improvement  of  a  levee  system  and  of  the  facts 
developed  by  the  continued  surveys,  gagings,  and 
ohservations  of  the  river,  such  as  the  entire  absence 
of  evidence  of  any  rise  of  the  bed  of  the  river,  the 
local  tendency  to  shoal  where  Volume  is  reduced, 
and  the  larger  discharge  now  controlled  between 
levees,  with  an  increase  of  flood  heights  which  does 
not  affect  the  practicability  of  a  levee  system,  the 
commission  1  expresses  its  continued  confidence  in 
the  reclamation  from  overflow  of  the  alluvial  lands 
of  the  lower  Mississippi  Valley  on  the  lines  now 
proposed  and  in  progress,  as  entirely  practicable, 
at  a  cost  which  is  amply  justified  by  the  importance 
of  the  undertaking. 

"  The  experiences  of  late  years  do  not  justify  any 
material  departure  from  the  views  thus  expressed. 

"  It  is  evident  that  an  outlet  to  be  effective  must 
be  such  as  to  carry  the  outflow  to  the  Gulf  and  not 
return  the  water  to  the  main  stream  at  some  point 
lower  down.  The  highest  point  that  will  satisfy 
this  condition  is  the  mouth  of  Bed  River,  765  miles 
below  Cairo,  and  an  outlet  at  that  point  would 
give  no  relief  to  the  many  miles  above  it.  The 
damage  by  the  flood  wave  would  be  done  before 
the  point  of  relief  could  be  reached. 

"  Waste  weirs  have  been  suggested  for  the  Missis- 
sippi below  Red  River  to  carry  off  a  volume  of  the 
flood  equal  in  depth  to  the  height  of  the  levees, 
with  sufficient  width  to  deliver  a  large  percentage 
of  the  overbank  flow.  There  is  no  available  site 
for  such  a  structure  above  Bonnet  Carre.  This  is 
so  far  down  toward  the  end  of  the  delta  that  a 
comparatively  small  area  would  be  benefited  there- 
by, and  the  general  objections  to  outlets  cited  in 
the  commission!  report  quoted  are  largely  appli- 
cable here  as  well." 

PLANS. 

See  each  abstract  listed  on  p.  1069. 

PRIVATE  WORK. 

See  each  abstract  listed  on  p.  1069. 

PROJECTS. 

See  each  abstract  listed  on  p.  1069. 

At  Southwest  Pass,  the  project  is  for  depth  of 
35',  m.  1.  w.,  and  width  of  1,000',  leading  to  the 
lower  part  of  the  river. 

The  lower  part  of  the  river,  from  Head  of  Passes 
to  above  Cairo,  is  under  the  special  care  of  the  Missis- 
sippi River  Commission.  The  orig.  project  of  the 
commission,  Feb.  17, 1380,  contemplated  gaining  and 
holding  a  10'  chan.  at  extreme  low  Water.  After 
studies  and  experiments  of  years  the  proj.  was 
modified  to  seek  temporary  imp.  of  the  low-water 
Chan,  embracing  not  less  than  9'  depth  and  a  navi- 
gable chan.  250'  w.  At  1912,  the  following  was 
esteemed  the  work  of  the  commission: 

1.  Continuation  of  surveys;  preparation  and  pub- 
lication of  maps;  maintenance  of  gauges;  the  re- 
cording, tabulation,  and  publication  of  gauge  read- 
ings; the  taking  and  recording  of  discharge  meas- 
urements at  high  and  low  stages  of  the  Mississippi 
River  and  its  tributaries;  examinations  and  inves- 


tigations relative  to  proposed  separation  of  the 
waters  of  Red  and  Atchafalaya  Rivers  from  those 
of  the  Mississippi;  and  other  observations. 

2.  The  building,  extension,  and  repair  of  levees. 

3.  The  building,  maintenance,  and  operation  of- 
dredge  boats. 

4.  The  repair  and  extension  of  existing  works 
for  the  improvement  of  the  channel,  the  preserva- 
tion of  harbors,  the  prevention  of  cut-offs,  and  the 
security  of  levees. 

5.  The  maintenance  of  a  low-water  channel  be- 
tween the  Mississippi,  Red,  and  Atchafalaya 
Rivers. 

6.  Other  miscellaneous  details  incident  to  the 
execution  of  the  general  project. 

Levees:  The  following  is  taken  from  13,  3718: 
"For  convenience  in  administration  and  the  allot- 
ment of  fimds  for  levee  piKposes,  the  river  front 
has  been  divided  by  the  commission'  into  levee 
districts.  The  names  and  locations  of  these  dis- 
tricts, as  now  established  by  the  commission,  are 
as  follows: 

"1.  The  district  on  the  right  bank  from  the 
vicinity  of  Cape  Girardeau,  Mo.,  54.5  miles  above 
Cairo,  to  New  Madrid,  Mo.  (71),*  called  the  upper 
St.  Francis  levee  district. 

"2.  The  district  on  the  left  bank  from  Hickman, 
Ky.  (36),  to  Slough  Landing,  Term.,  (60),  called 
Reelfoot  levee  district. 

"3.  The  district  on  the  right  bank  extending 
from  the  vicinity  of  New  Madrid,  Mo.  (79),  to  the 
mouth  of  the  St.  Francis  (298),  called  lower  St. 
Francis  levee  district. 

"i.  The  district  on  the  left  bank  extending  from 
just  below  Memphis  (244)  to  the  Bolivar-Coahoma 
County  line  (365),  called  upper  Yazoo  levee  district. 

"5.  The  district  on  the  left  bank  extending  from 
the  Bolivar-Coahoma  County  line  (365)  to  mouth 
of  the  Yazoo  (599),  called  lower  Yazoo  levee  district. 

"6.  The  district  on  the  right  bank  extending 
from  Helena  (306)  to  White  River  (385),  called 
White  River  levee  district. 

"7.  The  district  on  the  left  bank  from  the  mouth 
of  Yazoo  R.  (599)  to  Baton  Bouge  (833),  called  the 
Homochitto  levee  district. 

"8.  The  district  on  the  right  bank  extending 
from  Arkansas  River  (402)  to  opposite  Warrenton, 
Miss.  (606),  called  upper  Tensas  levee  district. 

"9.  The  district  on  the  right  bank  extending 
from  opposite  Warrenton,  Miss.  (606),  to  mouth  of 
Red  River  (764),  including  Palmyra  Island,  called 
lower  Tensas  levee  district. 

"10.  The  district  on  the  right  bank  extending 
from  Red  River  (764)  to  Bayou  Lafourche  (885), 
called  Atchafalaya  levee  district. 

"11.  The  district  on  the  right  bank  extending 
from  Bayou  Lafourche  (885)  to  Orleans  levee  dis- 
trict (968),  called  Lafourche  levee  district. 

"12.  The  district  on  the  right  bank  extending 
from  Orleans  levee  district  (982)  to  the  Gulf  (1060), 
called  Barataria  levee  district. 


1  Mississippi  Riv«r  Commission. 


>  Numerals  in  parentheses  are  miles  below  Cairo. 
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"13.  The  district  on  the  left  bank  extending  from  "14.  Tlie  district  on  the  left  bank  extending  from 
Baton  Rouge  (833)  to  Orleans  levee  district  (960),  Orleans  levee  district  (972)  to  the  Gulf  (1060),  called 
called  Pontchartrain  levee  district.  Lake  Borgne  levee  district. 

"The  following  table   *****   shows  the 'present' condition  of  the  levees    *    *   *: 


Levee  district. 


In  sys- 
tem. 


Built. 


Contents, 
1911. 


Built 
since  by 
United 
States. 


Built 
since  by 

local 
author- 
ities. 


Total 

built 

since  1911. 


Upper  St.  Francis.. 
Lower  St.  Francis.. 

White  River 

Reelfoot 

Upper  Yazoo 

Lower  Yaaoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Baratai^ia 

Pontchartrain 

Lake  Borgne 


Miles. 

90.00 

212.00 

74.00 

21.00 

98.50 

207.60 

192.90 

157.64 

127.22 

82.23 

71.88 

125.78 

78.10 


Miles. 

55.00 

207. 50 

74.00 

21.00 

98.50 

188.00 

189. 01 

150.10 

126.50 

81.47 

71.88 

126. 78 

78.09 


Cu.  yds. 

3,448,722 
26,016,396 
11,346,107 

1,713,458 
30,634,397 
44,703,267 
39,321,789 
24,647,388 
22,362,015 

9,772,443 

3,716,665 
18,942,560 

4,416,321 


Cu.  yds. 
372,902 
484,333 
291,732 

12,826 

None. 
420,260 
325, 542 
489,705 
265,188 

None. 
130,770 

None. 

51,494 


Cu.  yds. 

77,640 
683,601 

63,000 

None. 

None. 
391,008 
1,328,738 
173,448 
483,600 
142, 893 

34,700 
131,880 

84,071 


Cu.  yds. 
460,542 

1,067,934 

344,732 

12,826 

None. 

811,268 

1,664,280 
663, 153 
748,  788 
142,893 
165,470 
131,880 
135i565 


Total.. 


1,538.75 


1,466.83   241,040,518   2,844,762 


3,484,579 


6,329,331 


Levee  district. 


Lost  or  aban- 
doned during 

the  year. 


Contents, 
1912. 


Required  to 
complete. 


Estimated 
final  con- 
tents. 


Per  cent 
now 
built. 


Approxi- 
mate area 
protected. 


Upper  St.  Francis, 
Lower  St.  Francis. 

White  River 

Reelfoot 

Upper  Yazoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya ». 

Lafourche 

Barataria 

Pontchartrain 

Lake  Borgne 

Total 


Cu.  yds. 

170,850 

394,848 

140,100 

60,032 

None. 

1,134,000 

1,348,000 

181,308 

660,611 

128,000 

54,230 

None. 

41,800 


Cu.  yds. 

3,728,414 
26,689,482 
11,560,739 

1,666,252 
30,634,397 
44,380,635 
39,628,069 
25,129,233 
22,460,292 

9,787,336 

3,826,906 
19,074,430 

4,610,086 


Cu.  yds. 

7,270,690 

4,846,514 

6,319,504 

1,001,294 

Completed. 

11,196,000 

10,328,000 

4,888,061 

3,312,027 

1,706,351 

1,194,034 

2,446,991 

1,291,963 


Cu.  yds. 
10,999,104 
31,535,996 
16,870,243 

2,667,546 
30,634,397 
55,576,536 
49,956,069 
30,011,284 
25,772,319 
11,493,687 

5,020,939 
21,520,421 

5,802,039 


84.6 
'68.5 
62.4 
100.0 
79.9 
79.3 
83.7 
87.1 
85.2 
76.2 
88.6 
77.7 


Sq.  mi. 

700 

3,500 

910 

310 

3,281 

3,367 

2,600 

2,080 

6,085 

2,020 
}        1,816 


4,303,679 


243,066,170 


54,794,409 


297,860,579 


"The  'estimated  final  contents'  of  the  levees 
given  above  is  based  on  grades  and  sections,  as 
provisionally  established  by  the  commission. 

"In  addition  to  the  levee  districts  given  in  the 
foregoing  table,  there  is  the  Homochitto  levee  dis- 
trict, established  by  the  commission  in  1894,  ex- 
tending on  the  left  bank  from  mouth  of  the  Yazoo 
River  to  Baton  Rouge.  Surveys  were  made  of 
portions  of  this  district  in  1895  and  in  1910,  but  no 
levee  work  has  ever  been  done  in  it  by  the  com- 
mission. 

"  Under  the  joint  resolution  of  Congress  approved 
April  30, 1912,  the  commission  contemplates  closing 
crevasses  in  such  levees  as  exist  in  this  district. 

"The  commission  established  a  provisional  grade, 
based  on  previous  high-water  records,  to  which  the 
levees  should  be  built.    The  ultimate  grade  neces- 


sary to  safely  pass  the  maximum  flood  can  only  be 
reached  by  observing  the  effect  of  successive  floods, 
as  the  levee  system  becomes  more  and  more  effec- 
tive in  flood  control.  The  provisional-grade  line 
has  always  been  well  above  the  flood  line  and  also 
well  in  advance  of  the  levee  heights  possible  with 
the  funds  placed  at  the  disposal  of  the  commission. 
The  flood  of  1912  gives  new  data  for  fixing  a  standard 
high  water  and  determining  a  higher  provisional- 
grade  line. 

***** 
"The  development  of  the  levee  system  has  been 
carried  on  by  both  the  Government  and  the  several 
levee  boards  as  rapidly  as  avaUable  funds  would 
permit,  but  the  top  of  the  levee  is  still  below  the 
provisional  grade  for  586  miles  of  its  length  and 
thelevee  is  deficient  in  the  cross  section  contem- 
plated for  a  large  part  of  the  entire  line. 
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Levee  district. 

Length  of 

levee 
destroyed. 

Areas  of 
land  over- 
flowed. 

Length 

of  levee 

protected 

by  sacks, 

etc. 

Areas  of 
land  saved 
from  over- 
flow by 
levees. 

Cost  of  high- 
water  pro- 
tection to 
■  United 
States. 

Length  of 
levee  be- 
low com- 
mission 
grade. 

Linear  feet. 

121,987 

2  16,695 

6,595 

5,550 

Sg.  miles. 

429 

2,790 

850 

310 

0 

1,498 

2,270 

Miles. 
11.1 
38.6 
18.5 
18.2 

Sa.  miles. 

271 

710 

60 

0 

3,281 

;            260 

644 

5,588 

«121,482.42' 

172,709.62 
40,732.52 

Miles. 

Lower  St.  Francis 

84  95 

Upper  Yazoo 

7,325 
3,200 

}         126.0 
16.1 

125.0 
109.5 
43. 38 

Lower  Yazoo 

Deer  Park  (722  R) 

700 
1,910 

Union  Point  to  Point  Breeze 
(742-755  R) 

3.1 

15,235.96 

5.84 

Terras  (763  E) 

3,800 

1,343 

.4 

14,163.35 

9.01 

Hymelia  (930  R) 

4,000 

1,320 

Barataria 

4.6 
3.1 

16,432.36 
15,207.99 

49  20 

Lake  Borgne 

58  88 

60 

2 

21,395.03 
3,304.67 
2,126.00 
3,260.43 
3,921.78 

26,722.48 

Giles  Bend 

Atchafalaya  River 

70,822 

10,812 

239.7 

10,814 

456,674.51 

586.68 

'  Includes  all  damage  to  small  levees  north  of  Birds  Point,  Mo. 

'  Includes  levee  destroyed  at  Point  Pleasant  this  year  by  further  caving. 


"In  addition  to  the  sums  given  in  the  above 
table  of  cost  of  high-water  protection,  large  amounts 
were  also  expended  by  theseveralleveeboards,  the 
total  of  which  is  not  available. 

"The  following  statement  shows  the  estimated 
damages  to  property  and  other  losses,  exclusive  of 
evees,  due  to  the  flood  of  1912: 

First  and  second  districts $6, 569, 623 

Third  district 11,345,000 

Fourth  district 25,000,000 

42,914,623 
"The  estimate  for  the  fourth  district  is  lacking 
in  detailed  information  and  should  be  regarded  as 
a  rough  approximation  which  is  probably  too  high. 
Furthermore,  the  total  damage  cited  is  by  no 
means  all  due  to  breaks  in  the  controlling  levee 
system,  but  also  covers  damages  in  localities  not 
protected  by  such  levees." 

Ohio  R.  upward;  In  the  section  immediately 
above  the  mouth  of  the  Ohio  the  effort  is  to  gain 
and  hold  8'  d.  below  St.  Louis,  and  6'  above  that 
point,  by  confining  the  flow  of  the  river  to  a  single 


Chan,  about  2,500'  w.  at  bankful  stage,  by  closing 
sloughs  and  secondary  channels,  and  by  building 
out  new  banks  where  the  natural  w.  is  excessive. 

As  mentioned  under  Physical  Characteristics,  a 
reservoir  system  is  in  progress  of  construction  for 
collecting  surplus  water  at  various  seasons,  to  be 
released  systematically  during  low  water. 

Above  Minneapolis  the  channel  is  obstructed  at 
places  by  power  dams,  but  at  suitable  stretches 
there  is  an  effort  to  gain  and  hold  a  navigable 
depth  of  about  4'. 

There  is  systematic  removal  of  wrecks,  snags, 
and  other  obstructions. 


SURVEYS. 

See  each  abstract  listed  on  p.  1069. 
See  also  the  work  of  the  Mississippi  River  Com- 
mission, above,  in  Projects. 

MAPS. 

See  each  abstract  listed  on  p.  1069. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 


See  p.  1068. 
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MISSISSIPPI  KIVER.      See  special  index,  p.  1071. 


HH-1.— MISSISSIPPI  RIVER. 


Part  (e) 


Appropriations. 


The  sums  set  aside  by  Congress  for  the  Missis- 
sippi River  have  been  speciQed  in  so  many  ways 
throughout  a  period  of  almost  a  hundred  years 
that  it  has  been  deemed  more  practical  to  assemble 
aU  the  items,  so  far  as  they  can  be  found,  into  one 
group,  as  below,  rather  than  to  attempt  to  assign 


the  appropriations  to  any  particular  part  or  parts 
of  the  abstracts  pertaining  to  the  river. 

The  amounts  and  classifications  in  the  following 
tables  have  been  obtained  from  three  principal 
sources— Treas.  Doc.  373, 1882;  H.  D.  421,  67th,  2d; 
and  from  the  annual  reports  of  the  Chief  of  Engi- 
neers: 


GBAND  SUMMARY  OF  APPBOPEIATIONS. 

General  Improvement,  1819-1912 110,271,488.01 

Mouths  to  Ohio  R.,  1829-1912 .' 91,723,542.67 

Ohio  R.  to  vicinity  of  St.  Paul  (Minneapolis,  etc.),  1836-1912 44, 064, 858. 10 

Vicinity  of  St.  Paul  (Minneapolis,  etc.) ,  at  and  above,  1870-1912 2, 933, 067. 13 

Grand  total,  1819-1912 148,992.955.81 


RECAPITULATION— TABIiES  OF  APPROPRIATIONS. 


Table. 


Title. 


Period. 


Total. 


10 
11 
12 
13 
14 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Genhkal  Impkovement.    (See  No.  43  below.) 


Western  tributaries  of  Miss.  R 

Mississippi  and  Oliio  Rs 

Miss.,  Mo.,  and  Ohio  Rs 

Miss,  and  Mo.  Rs 

General  imp 

Miss.,  Mo.,  Ohio,  and  Arlt.  Rs 

Snag  boats  and  dredges,  operation 

Miss.,  Mo.,  and  Ark.  Rs 

Gauging,  including  "at  or  near  St.  Paul" 

Miss,  and  Ark.  Rs 

Snags  and  wrecks 

Experimental  towboats 

Levees  (Miss.  R.  and  tributaries) 

Levees  (Miss.  R.  and  tributaries),  flood  repairs. 


Total. 


Mouths  to  Ohio  Rivee.' 


Pass  a  Loutre  and  Southwest  Pass 

Gulfof  Mexico  to  Ohio  R 

South  Pass,  Eads  contract 

South  Pass,  ex.  andsur 

Southwest  Pass 

Head  of  Passes  to  Ohio  B.  (and  surs.  to  headwaters).. 

Pass  a  Loutre ^ 

South  Pass,  mainten 

Walnut  Bend,  Ark.,  levees , 


1819-1820 
1820-1838 
1832-1837 
1836-1838 
1837-1868 
1842-1866 
1867-1912 
1870-1882 
1876-1912 

1878 
1884-1912 

1912 

1912 

1912 


1829-1902 

1866 

1874 
1875-1901 
1875-1912 
1873-1912 
1878-1912 

1897 
1900-1912 

1902 


111,000.00 

644,040.68 

223,000.00 

100,000.00 

250,000.00 

1,130,000.00 

1,123,975.00 

1,455,000.00 

240,716.67 

170,000.00 

2,273,756.66 

600,000.00 

660,000.00 

1,500,000.00 


10,271,488.01 


2,510,681.00 

330,000.00 

26,000.00 

8,000,000.00 

377,336.48 

8,739,988.53 

69,847,676.28 

240,000.00 

1,662,860.28 

90,000.00 


Total. 


91,723,542.67 


'See  p.  1166  for  item  of  110,000 for  sur.  "Transportation  Routes,  etc.";  p.  1168,  for  Yazoo  R.;  p.  1186, 
allotment,  '  Transportation  Routes,  etc," 


30462°— H.  Doc.  740,  63-2 69 
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Table. 


Title. 


Period. 


Total. 


29 


27 
28 


31 
32 


34 
3S 


37 
38 


40 
41 


42 
43 
44 
45 


Omo  KivEB  TO  Minneapolis,  Mnm. 


Ohio  E.  to  Missouri  R 

Des  Moines  E.  to  St.  Paul 

Ohio  E.  to  St.  Paul : 

111.  E.  to  Des  Moines  E 

Mo.  E.  to  111.  R 

Mo.  R.  to  Meiamec  E 

Des  Moines  R.  to  Minneapolis 

St.  Paul  to  Minneapolis 

Ohio  E.  to  111.  E 

Ohio  E.  to  Des  Moines  Eapids 

Des  Moines  Eapids,  canal,  dry  dock,  operating  and  care 

Ohio  E.  to  Minneapolis 

Missouri  E.  to  St.  Paul 

St.  Louis  to  Loct:port,  111 

MolineH.,  ni 

Moline,  111.,  operating  and  care  of  loots 

St.  Paul  to  Mmneapoiis,  locks  and  dams,  operating  and  care. 


Total. 


MnjBEAPOLis,  Mnnj.,  At  and  Above. 


Palls  ot  St.  Anthonys,  at  and  above 

Eeservoir  system,  headwaters  (see  N.  14) 

Eeservoir  system,  headwaters,  operating  and  care. . 
Brainerd  to  Grand  Eapids.. 


Total 

Grand  total.. 


1836-1912 
1844-1899 
1852-1896 
1856-1890 

1872 

1872 
1888-1890 
1873-1912 
1874-1890 

1878 
1882-1912 
1892-1895 
1897-1912 
1902-1905 
1905-1907 
1908-1912 
1908-1912 


1870-1912 
1879-1912 
1895-1912 
1910-1912 


$9,221,599.99 

3,149,250.00 

565,000.00 

6,380,950.00 

25,000.00 

100,000.00 

1,100,000.00 

1,891,722.33 

4,085,000.00 

100,000.00 

1,348,103.88 

5,900,000.00 

9,730,000.00 

25,093.40 

386,000.00 

43,137.92 

13,000.57 


44,064,858.10 


723,000.00 

1,762,699.04 

405,812.13 

41,655.96 


2,933,067.13 


148,992,955.81 


APPBOPKIATIONS— GENEEAIi  BMPBOVEMENT. 


TaMe  1.— Western  tributaries  ot 
the  Mississippi  B.  and  Its  tribu- 
taries nw.  of  Ohio  B.,  sur.  ot: 

Feb.  15,1819,    SB,  500. 00 
Apr.  14,1820,      4,500.00 


111,000.00 


Table  5. — General  improvement: 

Mar.  3, 1837,  $210,000. 00 
July  25,1868,     40,000.00 


$250,000.00 


Table  3,— Mississippi  and  Ohio  Bs.: 

Apr.  14,1820,  $5,000.00 
May  24,1824,  75,000.00 
May  23, 1828,  SO,  000. 00 
Mar.  3,1829,  50,000.00 
Apr.  23,1830,  60,000.00 
Mar.  2,1831,  200,000.00 
June  30, 1834,  6,240.63 
July  2,1836,  77,800.05 
Mar.  3,1837,  60,000.00 
July    7,1838,     70,000.00 


644,040.68 


Table     3.— Mississippi,    Missouri, 
and  Ohio  Bs.: 

July  3,1832,  $50,000.00 
Mar.  2,1833,  60,000.00 
June  28, 183i4,  50,000.00 
Mar.  3,1835,  50,000.00 
Mar.  3,1837,    23,000.00 


223,000.00 


Table  4.— Mississippi  and  Missouri 
Bs.: 

July  2,1836,  $40,000.00 
Mar.  3,1837,  40,000.00 
July    7,1838,    20,000.00 


100,000.00 


Table    6.— Mississippi,     Missouri, 
Ohio,  and  Arkansas  Bs.: 

Aug.  23, 1842,  $100, 000. 00 
Mar.  1,1843,  150,000.00 
June  11, 1844,  180,000.00 
Aug.  30, 1852,  150,000.00 
June  23, 1866,  660,000.00 


1,130,000.00 


Table  7.— Snag  boats  and  dredge 
boats  on  upper  B.,  operation  of: 


Mar.  2,1867, 
July  25,1868, 
Apr.  10,1869, 
Jifly  11,1870, 
Mar.  3,1871, 
June  10, 1872, 
Mar.  3,1873, 
June  23, 1874, 
Mar.  3,1875, 
Aug.  14, 1876, 
June  18, 1878, 
Mar.  3,1879, 
June  14, 1880, 
Mar.  3,1881, 
Aug.  2,1882, 
Aug.  6,1886, 
Aug.  11, 1888, 


$96,000.00 
26,000.00 
35,640.00 
36,000.00 
42,000.00 
42,000.00 
25,000.00 
25,000.00 
25,000.00 
30,000.00 
41,600.00 
20,000.00 
8,000.00 
25,000.00 
26,000.00 
22,500.00 
26,000.00 


1  See  p.  1166  for  $10,000  additional  sur.,  "  Transportation  Eoutes,  etc.";  p.  1168  for  $1,253,000  Yazoo  E. 
mouth;  allotment,  p.  1186,  "  Transportation  Eoutes,  etc." 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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Table  7>— Snag  boats  and  dredge 
boats   on  upper   R.,  operation 

of— Continued. 
Fiscal  year  ending  June  a 


Table  9.— Gauging,  Including  prin- 
cipal tributaries— Continued. 


1890, 
1891, 
1892, 


1895, 
1896, 
1897, 


1900, 
1901, 
1902, 
1903, 
1904, 
1906, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


S2S,000.00 
25,000.00 
25,000.00 
26,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
24,944.00 

26,000.00,01,2232 
25,000.00,03,1610 
25,000.00,03,1464 
26,000.00,04,2166 
26,000.00,06,1608 
25,000.00,06,1414 
25,000.00,07,1557 
25,000.00,08,1628 
25,000.00,09,1618 
26,000.00,10,1774 
24,391.00,  11,1932 
25,000.00,18,2142 


1898, 

t6,998.39 

1899, 

6,001.61 

1900, 

8,470.19 

1901, 

5,265.96,01,8.,  24 

1902, 

6,885.82.03,8.,  22 

1903, 

7,878. 64, 03,  S.,  33 

1904, 

6,987. 94,04,8.,  32 

1905, 

9,749. 99,06,8.,  31 

1906, 

7,750.86,06,2489 

1907, 

7,189.00,07,2631 

1908, 

8,609.26,08,2663 

1909, 

8,338.68,09,2666 

1910, 

8,735.60,10,2946 

1911, 

8,744.71,11,3192 

1912, 

8,456.45,13,3732 

SJ240, 716.67 

81,123,975.00 


Table    8.— Mississippi,'   Missouri, 
and  Arkansas  Rs.: 


Gauging  at  and  near  St.  Paul, 
Minn.,  13, 2192: 

For  fiscal  year  ending  June  30  •— 


Table  10.— Mississippi  and  Arkan- 
sas Rs.: 

June  18, 1878,  tlSO,  000. 00'  170,000.00 


July  11, 
Mar.  3, 
June  10, 
Mac.  3, 
June  23, 
Mar.  3, 
Aug.  14, 
Feb.  7, 
Mar.  3, 
June  14, 
Mar.  3, 
Aug.  2, 


1870,  $150,000  00 

1871,  150,000.00 

1872,  90,00000 

1873,  100,00000 

1874,  100,000.00 
1876,  100,000.00 
1876,    90,00000 

1878,  40,000.00 

1879,  160,00000 

1880,  165,000  00 

1881,  160,000.00 

1882,  150,000  00 


1,465,000.00 


Table  9.- Ganging,  including  prin- 
cipal tributaries: '  13, 2731. 
1871-1875,      *  $25,000,  1 8,  3731. 
Aug.  14, 1876,      6,000.00 


June  18, 1878, 
Mar.  3,1879, 
June  14, 1880; 
Mai.  3,1881, 
Aug.  2,1882, 
Mar.  12,1884, 
July  5,1884, 
Aug.  5,1886, 
Aug.  11, 1888, 
Oct.  19,1888, 


5,000  00 
5,000  00 
6,00000 
6,00000 
5,000.00 
2,100.00 
5,00000 
5,000.00 
*  8, 700. 00 
3,600.00 


Fiscal  year  ending  June  30—* 


1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 


8,323.53 
8,761.96 
6,269.23 
5,929.67 
6,092.22 
6,023.37 
6,85419 
6,000.00 


Table  11.— Snags  and  wrecks,  re- 

moval of: 

July   5,1884, 

$75,000.00 

Aug.  6,1886, 

56,250.00 

Aug.  11, 1888, 

100,000.00 

Fiscal  year  ending  June  30— 

1890, 

49,089. 17 

1891, 

92,720.97 

1892, 

98,250.00 

1893, 

96,497.23 

1894, 

88,252.46 

1895, 

100,000.00 

1896, 

80,496.26 

1897, 

83,421.64 

1898, 

88,915.27 

1899, 

88,925.62 

1900, 

86,355.29 

1901, 

86,71006,01, 

2168 

1902, 

92,639.67,03, 

1696 

1902, 

415.  60,  03, 

1442 

1903, 

72,587.48,03, 

1443 

1904, 

88,245.26,04,2127 

1905, 

81,822.81,06, 

1686 

1906, 

85,662.36|53' 

1402, 
1764 

1907, 

85,669.69,07', 

1538 

1908, 

97,889.35,08, 

1613 

1909, 

100,021.03,09, 

1596 

1910, 

96,782.04,10, 

1764 

1911, 

103,157.94,11, 

1901 

1912,        . 

97,978.58,13, 

2110 

2,273,765.66 

Table  13.— Experimental  towboats: 

1910,  $600,00000,13,1290      500,000.00 


*  Allotments. 

1  From  allotment  Irom  permanent  app.  under  act  Aug.  11, 1888. 

'  See  Arkansas  E.,  Ft.  Smitli,  and  obstructions,  p.  819. 

"Allotments  amounting  to  $26,000  made  1871-1875  from  general  appn.  for  ex.  sur.  and  contingencies  of 
rivers  and  Iiarbors.  Gauge  work  trans.  Feb.  11, 1901,  to  secretary  of  Miss.  E.  Commission  au.  Sec.  of  War 
Jan.  26, 1901.  ' 

4  Expenditures  from  allotment  of  $9,000  au.  from  permanent  indefinite  appn.  sec.  6,  E.  and  H  act 
l"i^'  ¥^"    l^'l-l^O^  these  allotments  governed  by  Treas.  ruling  tliat  only  $6,000  could  be  expended 

OBCu  USCSiL  yGSiF. 

s  Given  as  $246,681.66  at  13, 3731,  whioli  includes  $25,000  allotted  1871-1876  and  other  allotments 
'  Paid  from  allotments  of  about  $500  au.  from  $9,000  referred  to  in  footnote  4  to  table  preceding 
'  $10,000  of  ttiis  molnded  under  Arkansas  R.,  Ft.  Smith.   See  p.  819, 
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Table  13.— Maintaining  and  pro- 
tecting ievees  (Miss.  B.  and  tribu- 
taries): 

Apr.   3, 1912,  $350, 000. 001  lo  ,™, 
Apr.  16,1912,  300, 000. 00/^'*''"'''' 

650, 000. 00  $660, 000. 00 


Tabie  14.— Bebuildlng  ievees  of 
Miss.  B.  and  tributaries;  dam- 
aged by  floods: 

Apr.  30, 1912,  $1,500,000.00, 13,  3733  $1, 500,000. 00 
Grand  total,  10,271,488.01 


APPBOPBIATIONS— OHIO  EIVEB  TO  MOUTH. 


Table  15.— Mouths  or  passes: 

Mar.  2,1829,  ■  $500. 00 
July  4,1836,  75,000.00 
Sept.30, 1850,  150,000.00 
Aug.  30, 1852,  75,000.00 
Aug.  31, 1862,  150,000.00 
June  23, 1866,  76,000.00 
Mar.  2,1867,  200,000.00 
July  25, 1868,  50,000.00 
Apr.  10,1869,  85,181.00 
Jifly  11,1870,  300,000.00 
Mar.  3,1871,  125,000.00 
June  10, 1872,  165,000.00 
Mar.  3,1873,  125,000.00 
Apr.  3,1874,  30,000.00 
June  23, 1874,2 155, 000. 00 
Mar.  3,1875,  250,000.00 
Aug.  14, 1876,  100,000.00 
Mar.  3,1899,8200,000.00 
June  6,1900,2300,000.00 
June  6,1900,  4  25,000.00 
June  6,1900,  =10,000.00 
June  13, 1900,  8  75,000.00 


Tabie  19.— South  Pass,  examina- 
tions and  surveys  at — Continued. 
Mar.   3,1879,  $24,000.00 
June  14, 1880,    20,000.00 


2,610,681.00 


$2,510,681.00 


Table    16.— Pass    a    Lontre    and 
Southwest  Pass: 

July    8,1856,1330,000.00  330,000.00 


Table  17.— Ohio  B.  to  Gulf  of  Mex- 
ico: 

June  22, 1874, '  $25, 000. 00  25, 000. 00 


Tabie  IS.— South  Pass,  payments 
under  contract  with  James  B. 
Eads,  in  accordance  with  act 
Mar.  3,  1875,  and  amendatory 
acts,  which  contract  expired  Jan. 
38, 1901: 


$8,000,000.00 


8,000,000.00 


Table  19.— South  Pass,  examlna^ 
tlons  and  surveys  at: 
Mar.   3,1876,    $5,000.00 

' 2,100.28 

15,000.00 
15,000.00 
=  9,400.00 


May    1,1876, 

Aug.  14, 1876, 

June  18, 1878, 

1878, 


Mar.   3,1881, 

10,000.00 

Aug.  2,1882, 

10,000.00 

Mar.  12, 1884, 

6,000.00 

July    5,1884, 

10,000.00 

May  26, 1886, 

6,492.00 

Aug.  5,1886, 

10,000.00 

Mar.  30, 1888, 

8,800.00 

Aug.  11, 1888, 

10,000.00 

July  19,1897, 

1,000.00 

Fisral  year  ending  June  30— 

1890, 

10,000.00 

1891, 

10,000.00 

1892, 

9,200.90 

1893, 

8,946.73 

1894, 

10,699.40 

1895, 

8,933.33 

1896, 

11,085.00 

1897, 

10,000.00 

1898, 

9,709.57 

1899, 

10,223.77 

1900, 

9,107.87 

1901, 

6,637.63,01,1867 

1903, 

10,000.00,03,1279 

1904, 

10,000.00,04,1886 

1905, 

10,000.00,05,1435 

1906, 

10,000.00,07,1412 

1907, 

10,000.00,07,1412 

1908, 

10,000.00,08,1474 

1909, 

10,000.00,09,1460 

1910, 

10,000.00,10,1604 

1911, 

10,000.00,11,1746 

1912, 

10,000.00,13,651 

4  •Q'77    MR    AQ 

Table  30.- SonthwestPass: 

Mar.   3,1873, 

$34,988.53 

Feb.  26, 1897, 

i«  10, 000. 00 

Mar.  3,1899, 

20,000.00 

1902, 

750,000.00,02,1324 

1903,             1 

1,000,000.00,03,1278 

1906,              1 

1,250,000.00,05,1432 

1906, 

500,000.00  06,1297 

1907,              1 

1,000,000.00,07,1402 

1908,              ] 

1,170,000.00,08,1460 

1909/             ' 

1910, 

750,000.00,10,1596 

1911, 

450,000.00,11,1738 

1912, 

450,000.00,13,1953 

O    TOO   OOO    M 

I  Survey. 

a  Includes  $25,000  lor  survey. 

'  Sill  across  Pass  a  Loutre,  and  for  dr.  tor  imp.  outlets. 
<  Altering  dr. 

5  From  aaiotment  tor  emergency  vf  orkat  South  Pass,  $200,000  was,  by  sec.  3  ot  same  act,  app.  tor  purchase 
ot  plant  ot  Bads  estate  (not  used,  and  so  not  listed  above). 
»  Pmohase  ot  Eads  property,  and  for  oper.  dr.  at  South  Pass. 
'Incl.  allotments  and  app.  by  Congress  for  specific  places  in  stretch. 
8  Allotted  from  ex.,  sur.  and  contingencies  of  rivers  and  harbors,  1878. 
«  Given  as  $377,288.17,  13, 1961,  equal  to  $10,000  a  year,  1890-1912,  less  reversion  to  Treas. 
M  Allotted  by  joint  resol.  Feb.  27, 1898,  from  app.  of  $260,000  for  Pass  a  Loutre,  act  Feb.  26, 1897,  for  survey. 

II  Allotted  from  app.  for  preser.  and  mainten.  of  E.  and  H.  works. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 
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jnSSISSIPPI  EIVER.      See  special  index,  p.  1071. 


Table  SI.— Olilo  B.  to  Head  of 
Passes,  Including  surveys  from 
Head  ot  Passes  to  headwaters:  > 

June  18, 1878,  1330,000.00 

Mar.  3,1879,    187,000.00 

Jime28,1879,    175,000  00 

June  14, 1880,    150,000.00 

June  16, 1880,    150,000.00 

Mar.  8,1881,1,365,000.00 

Aug.  2,1882,4,123,000.00 

Aug.  7,1882,    150,000.00 

Mar.  3,1883,    150,000.00 

Jan.  19,1884,1,000,000.00 

July    5,1884,1,425,000.00 

July   7,1884,     75,000.00 

Aug.  5,1886,2,030,000.00 

Apr.    2,1888,        7,572.48 

Aug.  11, 1888, 2,920,000.00 

Oct.    2,1888,      35,000.00 

Oct.  19,1888,      25,000.00 

Sept.l9, 1890, 3,200,000.00 

SBpt.30, 1890,       5,625.00 

Mar.  3,1891,1,001,950.00 

July  13,1892,2,545,000.00 

July  28,1892,  44.80 

Mar.  3,1893,2,665,000.00 

Aug.  18,1894,23,340,000.00 

Mar.    2,1895,2,665,000.00 

June  3,1896,8  909,000.00 

Mar.  31, 1897,    250,000.00 

June  4,1897,3,283,333.00 

July  19,1897,    625,000.00 

July    1,1898,1,983,333.00 

Mar.   3,1899,2,583,333.00 

Mar.  3,1899,    185,000.00 

June  6,1900,2,250,000.00 

Mar.  3,1901,    510,000.00 

June  13,1902,2,200,000.00,  08,  S.,  20 

Mar.  3, 1903, 2,000,000.00,  03,  S .,  31 

Apr.  28,1904,2,000,000.00,  04,  S.,  30 

<  48,000.00 
Mar.   3, 1905, 3,000,000.00,  06,  S.,  29 

5  485.00 
June  30, 1906, 2,000,000.00,  06,  2847 
Mar.   2, 1907, 3,000,000.00,  07,  2628 
May  27,1908,2,000,000.00,  08, 2661 

'  10,000.00 


Table  SI.— Ohio  B.  to  Head  of 
Passes,  Including  surveys  from 
Head  of  Passes  to  Headwaters  i — 

Continued. 
Mar.   4, 1909, 2,000,000.00,  09, 2664 
June  25, 1910, 4,000,000.00,  10,  2942 
Feb.  27,1911,3,000,000.00,  11, 3189 


'  69,847,676.28 


Table  82.— Pass  a  Loutre: 

Feb.  26, 1897, »  $240,000.00 


J69,847,676.28 


240,000.00 


Table  33.— Maintenance  ot  South 
Pass  Chan.: 

1900,  8 $100,000. 00,  01, 1883. 

1900,  10,000.00,08,1326 

1901,  "7,860.28,  01, 1883 

iW  Bloo;wo:oo}«2.1326 

8  100,000.00,03,1281 
8  100,000.00,04,1888 
8  100,000.00,06,1440 
8100,OOO.OOUg  1301 

SOjOOO.OO/"'''""'- 
8  100,000.001„_  141, 

50,000.00/"''"^" 
8  100,000.  OOUo  1,-R 

6o;ooo.oor»'"™ 

8  100,000.  OOUo  1462 
80,000.00/""'^'" 

8ioo,ooo.ooLo  1600 

40,000.00/-^"''^°"" 
8  100,000.00,  11,1741 
1912;  8  100,000. 00,  18,  1958 

M  1, 562  860. 28 

Table  84.— Walnut  Bend,  Ark.,  re- 
pairing U.  S. levees: 
June  13, 1902,  $90,000.00,  02,  520; 

18,3732        90,000.00 


Grand  total. 


91,723,542.57 


APPBOPBIATIONS— CAIBO  (OHIO  BIVEB)  TO  FAIXS  OF  ST.  ANTHONY. 


Table  85.— Missouri  B.  to  Ohio  B.: 

July  4,1836,  $15,000.00 
Mar.  3,1837,  35,000.00 
June  11, 1844,  25,000.00 
Mar.  3,1873,  200,000.00 
Aug.  14,1876,  29,600.00 
June  14, 1880,  70, 000. 00 
Mar.  3,1881,  20,000.00 
Sept.l9, 1890,  182,000.00 
June  4,1897,  773,333.33 
July  19,1897,  325,000.00 
July  1,1898,  673,333.33 
Mar.  3,1899,  673,333.33 
June  6, 190O, "  100, 000. 00 
1902,  650, 000. 00,  03, 1600 


1904, 
1906, 
1907, 
1908, 
1909, 

1910{  ■ 

1911, 
1912, 


$650, 
650, 
650, 
250, 
250, 
250, 
250, 
SOO, 
1,000, 
1,000, 


000. 00,  03, 1450 
000. 00,  04,  2139 
000.  00,  05,  1593 
000.  00,  07, 1548 
000. 00,  08, 1621 
000. 00,  09, 1610 
0OO.OOU„  ,,.. 

000.  oor"'"^^ 

000.00,11,1920 
000. 00,  12,  2128 


9,221,599.99 


$9,221,599.99 


1  Under  this  head  are  moluded  app.  provided  by  act  of  Congress  for  work  at  mouth  of  Yazoo  E  and 
H.  at  Vicksburg,  and  app.  and  allotments  for  work  at  mouths  ot  Red  and  Aohafalaya  Rs. 

'  Includes  $2,500,  which  "may  be  used  in  improving  Bayou  des  Glaises,"  La. 

■  Includes  $35,000  for  improving  Wolf  R.,  TenrL 

« Allotted  from  app.  for  emergencies,  E.  and  H.  work;  $8,000  for  Wolf  E.,  and  $40,000  for  Giles  Bend- 
$10,000  for  Old  E.  ' 

'  Allotted  from  app.  for  ex.,  sur.,  and  oonting.  of  R.  and  H.  for  Ashport,  Tenn. 

"  Total,  less  $5,000  of  1900  app.  used  for  emenses  in  office  C.  of  E. 

Total  given  at  18,  3728,  "expended  under  the  M.  R.  Commission  to  June  30, 1912,"  is  $66,528,823.66, 
which  omits  two  items,  1878  and  1879,  and  includes  receipts,  sales,  etc. 

'  Does  not  include  $10,000  for  sur.  S.  W.  Pass  (q.  v.). 

8  Indefinite  app.  act  June  6, 1900. 

8  For  altering  dredges. 

w  Total,  incl.  misc.  rects.  and  transfers,  and  less  $85,426.50  reverted  to  Treas.,  $1,500  236.97,  01, 1883. 
1867;  12, 1959.  .       .         i 

11  Part  of  $250,000  for  Ohio  R.  to  St.  Paul.    See  Table  37. 
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Table  26, 
Kaplds: 

June  15, 
Mar.  3, 
Aug.  30, 
June  23, 
Mar.  2, 
July  26, 
Apr.  10, 
Jiiy  11 
Mar.  3. 
June  10, 
Mar.  3, 
June  23, 
Mar.  3 
Aug.  14 
June  18, 
Mar.  3, 
June  14, 
Mar.  3, 
Aug.  2, 
July  6, 
Aug.  S, 
Mar.  3, 


.—St.  Paul  to  Des  Moines 


1844, 
1845, 
1852, 
1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 


17,500.00 

7,000.00 

115,000.00 

100,000.00 

200,000.00 

156,000.00 

133,650.00 

150,000.00 

150,000.00 

50,000.00 

60,000.00 

60,000.00 

50,000.00 

60,000.00 

320,500.00 

126,100.00 

183,500.00 

235,000.00 

300,500.00 

300,000.00 

392,600.00 

112,000.00 


3,149,250.00 


Sa,  149, 250. 00 


TaWe  37.— St.  Paul  to  Ohio  R.i 

Aug.  30, 1852,  $90,000.00 
Jvme  3,  1896,  47^,000.00 

665,000.00  565,000.00 

Table  28.— Des  Moines  Baplds  to 
Illinois  B.: 

Aug.  16, 1866,  $200, 000. 00 
June  23, 1866,  200,000.00 
Mar.  2',  1867,  600,000.00 
July  26, 1868,  300,000.00 
Apr.  10,1869,  178,200.00 
D)ec.23,1869^  200,000.00 
July  11,1870,  400,000.00 
Jan.  18,1871,  341,000.00 
Mar.  3,1871,  250,000.00 
June  10, 1872,  400,000.00 
Mar.  3,1873,  400,000.00 
June  23, 1874,  400,000.00 
Mar.  3,1876,  480,000.00 
Aug.  14, 1876,  230,000.00 
Apr.  30, 1878,  7,600.00 
June  18, 1878,  95,000.00 
Mar.  3,1879,  126,000.00 
June  14, 1880,  210,000.00 
Mar.  3,1881,  246,000.00 
Aug.  2,1882,  276,000.00 
July  5,1884,  280,000.00 
Aug.  5,1886,  225,000.00 
Aug.  11, 1888,  251,250.00 
Sept.19,1890,  187,000.00 

6,380,960.00  6,380,950.00 


Table  29.— Illinois  B.  to  Missouri 
B.: 

June  10, 1872,  $25,000.00  25,000.00 

Table  30.— Missouri  B.  to  Mera- 
mec  B.: 

June  10, 1872,  $100, 000. 00  100,000.00 

Table    31.— Minneapolis    to    Des 
Moines  Baplds: 

Aug.  11, 1888,  $600, 000. 00 
Sept.19,1890,  500,000.00 


Table     32.- Minneapolis     to     St. 
Paul: 

Mar.  3,1873,  $25,000.00 
Aug.  17, 1894,  61,000.00 
June  3,1896,  100,000.00 
Mar.  3,1899,  160,000.00 
June  6,1900,2185,000.00 

1901,  157,000.00,01,2302 

1902,  260, 000. 00,  02,  1664. 

1903,  223, 579. 33,  03, 1524 

1906,  30, 000. 00,  06,  1436 

1907,  30,000.00,07,1581 

1909,  180, 000. 00,  09, 1642 

1910,  59, 543. 00,  10,  1800 

1910,  600.00,11,1974 

1911,  250,000.00,11,1974 

1912,  200,000.00,12,2181 
8  $1,891,722.! 


Table  33.— Illinois  B.  to  Ohio  B.: 

June  23, 1874,  $200, 000. 00 
Mar.  3,1876,  200,000.00 
Aug.  14, 1876,  200,000.00 
June  18, 1878,  240,000.00 
Mar.  3,1879,  200,000.00 
June  14, 1880,  250,000.00 
Mar.  3,1881,  600,000.00 
Aug.  2,1882,  600,000.00 
July  5,1884,  620,000.00 
Aug.  6,1886,  375,000.00 
Aug.  11, 1888,  300,000.00 
Sept.19,1890,  400,000.00 


4,085,000.00 


Table  34.— Des  Moines  Baplds  to 
Ohio  B.: 


June  18, 1878,  $100, 000. 00 


100,000.00 


Table  35r— Des  Moines  Baplds 
Canal  and  Dry  Dock,  operating 
and  care  of:  < 

Fiscal  year  ending  June  30— 


1882, 
1883, 
1884, 
1886, 
1886, 
1887, 
1888, 
.1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 


1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


$41,771.17 
77,926.79 
43,283.42 
44,606.60 
43,009.53 
42,162.84 
42,802.35 
38,885.37 
43,996.80 
44,998.20 
43,968.92 
87,057.21 
55,356.48 
41,062.80 
37,556.21 
33,440.54 
38,604  95 
35,llaS5 
39,120.73 

48,696.91,01,2285 
41,806.  50,  02, 1662. 
40,623.37,03,1493 
45,161.69,04,2197 
43,668.83,06,1643 
49,^.65,06,1427 
37,698.97,07,1569 
42,007.60,08,1641 
43,185.70,09,1634 
38,772.18,10,1789 
36,909.31,11,1959 
36,218.61,12,2167 


1,100,000.00 


1,100,000.00 


1,348,103.88 


1,348,103.88 


1  La  Crosse  H.,  Wis. 

s  $100  to  reimburse  Loren  Fletolier  lor  expediting  transfer  of  land,  L.  and  D.  2. 

s  Total,  Incl.  $49,877.67  allotted  Aug.  17,  1894,  and  less  $25,000  allotted  in  1873,  $1,916,600, 12, 2181. 

<  Expend,  under  permanent-indefinite  app.  provided  by  acts  Mar.  3,  1881,  and  July  5,  1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works.  App.  tor  this  work  prior  to  1881  amonnflng 
to  $110,000  are  included  in  those  for  imp.  Des  Moines  Bapids,  which  are  givea  under  the  heading  Des 
Moines  Bapids  to  the  mouth  of  Illinois  H. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc. J 
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See  p.  1068. 


MISSISSIPPI  BIVEB.      See  special  index,  p.  1071. 


Tabic  36.— Minneapolis  to  Oblo  B.! 

July  13,1892,81,125,000.00 
Mar.  3,1893,1,525,000.00 
Aug.  18, 1894, 1,625,000.00 
Mar.   2,1895,1,625,000.00 


5,900,000.00                 $5,900,000.00 

Table  37 

.—St.  Paul  to  Missouri  B.: 

June 

4,1897,8826,666.67 

July  19,1897,  200,000.00 

July 

1,1898,  826,666.67 

Mar. 

3,1899,  826,666.67 

June 

6,1900,1150,000.00 

1902, 

400,000.00,03,1623 

1903, 

400,000.00,03,1473 

1904, 

400,000.00,04,2170 

1905, . 

400,000.00,05,1619 

1906, 

300,000.00,06,1425 

1907, 

500,000.00,07,1667 

1908, 

800,000.00,08,1638 

1909, 

500,000.00,09,1631 

1910, 

1,000,000.00,10,1787 

1911, 

1,260,000.00,11,1956 

1912, 

1,250,000.00,18,2164 

9,730,000.01                   9,730,000.01 

Table   ; 

S8.— Waterway,    Lockport, 

ni.,  to  St.  liouls.  Mo.: 

June  13, 1902,  $25,000.00,  03,  S.,  30 

1905, 

2  1,093.40,  05,  IS.,  28 

Table  39.— MoUne  Harbor,  Hi.: 

1905,  $100, 000. 00,  05, 1653 

1906,  150, 000. 00,  06, 1429 

1907,  136,000.00,07,1571 

386,000.00 


$386,000.00 


Table  40.— MoUne,  III.,  operation 
and  care  of  locks  at:  ^ 

$4,799.03,09,1636 
10,000.00,09,1636 
9,966.15,  10,1792 
5,166.58,11,1960 
13,206.16,18,2168 


1908, 
1909, 
1910, 
1911, 
1912, 


43,137.92 


43,137.92 


Table  41.— Minneapolis  to  St.  Paul, 
operation  and  care  of  locks  and 
dams:  ^ 

1908,  $5,578.45,08,531 

1909,  1,826.83,09,562 

1910,  1,697  82,10,631 

1911,  1,520.35,11,677 

1912,  2,37712,18,817 


13,000.57 


Grand  total 44,064,858.10 


26, 093. 40, 18,  3732        26, 093. 40 


APPBOPEIATIONS— HEADWATEBS  SECTION. 


Table  43.- Falls  of  St.  Antbonys, 
Minn.,  at  and  above: 

July  11,1870,  $50,000.00 
Mar.  3,1871,  60,000.00 
June  10, 1872,  50,000.00 
Mar.  3,1873,  50,000.00 
June  23, 1874,  150,000.00 
Mar.  3,1875,  100,000.00 
Aug.  14, 1876,  140,000.00 
Mar.  3,1879,  10,000.00 
June  14, 1880,  26,000.00 
Mar.  3,1881,  25,000.00 
Aug.  2,1882,  35,000.00 
July  5,1884,  10,000.00 
Aug.  11, 1888,  10,000.00 
Sept.19,1890,    18,000.00 


$723,000.00 


Table    43.— Beservolrs    at    head- 
waters: 

Construction  of— 
Mar.  3, 1879,  <  $25, 000. 00 
June  14, 1880,  75,000.00 
Mar.  3,1881,  150,000.00 
Aug.  2,1882,  300,000.00 
July  5,1884,  60,000.00 
Aug.  5,1886,  37,600.00 
Aug.  11, 1888,  12,000.00 
Sept.19,1890,  80,000.00 
July  13, 1892,  60,000.00 
Aug.  17, 1894,  51,000.00 
June  3,1896,  80,000.00 
Mar.  3,1899,6210,000.00 
1902,  «  240, 000. 00,  03, 1674 

1905,  '160,999.04,05,1673 

1907,  145,000.00,07,1583 


I  Part  of  $250,000  for  O.  E.  to  St.  Paul.     See  Table  25. 
>  Allotment  (transfer)  from  "Sur.  111.  and  Des  Plaines  B." 

»  Expend,  under  tlie  permanent-indefinite  app.  provided  by  a<!t  July  6, 1884,  as  amended  by  act  Mar.  3, 
1909,  for  operating  and  keeping  in  repair  canals  ana  other  public  viotKS. 
*  Survey. 
» $2,500  for  damages,  if  any,  to  property,  due  to  failure  of  Pine  River  reservoir. 


•  Part  of  an  app.  of  $250,000;  $10,000  to  be  for  "  Brainerd  to  Grand  Rapids." 

'  Fart  of  an  app.  of  $16,000;  $9,000,96  expend,  for  "Brainerd  to  Grand  Rapids,"  included  in 


Table  45. 
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Table  43,— Reservoirs   at  head- 
waters— Continued. 

Construction  of — Continued. 

1910,  161,200.00,10,1804 

1911,  10,000.00,11,1977 
1S12,  16,000.00,18,2183 


11,762.699.04 


Table  44r— Besetvoir,  headwaters— 
Operation  and  care. 

Operating    and    care    of,^  fiscal 
year  ending  June  30— 


1895, 
1896, 
1897, 
189S, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 


(5,704.86' 

26,801.98 

37,155.73 

20,497.19 

13,925.92 

19,378.23 

16,655.78J 

17,676.47,02,375 

10,854.63,03,399 

12,658.35,04,424 

12,855.57,05,434 


H.  D.  421,  57th,  2d. 


Table  44. — Reservoir,  headwaters — 
Operation  and  care — Continued. 
Operating    and    care   of,   fiscal 
year  ending  June  30—  Clontd. 

1906,  122,268.40,06,475 

1907,  18,423.75,07,602 

1908,  16,448.92,08,634 

1909,  27,932.08,09,566 

1910,  35,380.62,10,635 

1911,  43,012.34,11,680 

1912,  48,281.31,12,821 


$405,812.13 


Table    45.— Brainerd    to    Grand 
Rapids,  Minn.: 

1902,  *$10,0ao.  00, 10, 1804 

1903,  9,000.96,  lO,  1804 

05,  1673 
1910,        22,555.00,10,1804 


41, 566. 96,  12, 2184   41, 565. 96 
Grand  total 2,933,067.13 


♦Allotted. 

1  Total,less  $25,000  aUot.  for  sur.  in  1879  $1,737,699.04,  13, 2183. 

'  Expend,  under  permanent-indefinite  app.  provided  by  act  July  5,  1884,  as  amended  by  act  Mar.  3, 
1909,  for  operating  and  Iceeping  in  repair  canals  and  other  public  works. 


rSeepp.  14-22  fori 
Lexplanations,  etc.  J 


EIVEB  AND  HARBOE  WOIIKS. 


lOdT 


See  p.  1068. 


»nSSISSIPPI  RITEK.      See  special  index,  p.  1071. 


HH-1 ^MISSISSIPPI  RITER. 

Part  (f)   Locations  or  Notable  Points,  Mouth  to  Headwaters. 

PASSES  TO  VICKSBUBG. 


1  Biver  In  general,  mouth  to  bead- 

waters. 
S  MataPass 

3  Octave  and  Twenty-seven  Pass 

4  Nortb  Pass 

5  Pass  a  Loutre 

6  Northeast  Pass 

7  Southeast  Pass 

8  South  Pass 

9  PortEads 

10  Southwest  Pass 

11  WUUams  Pass 
13  Grand  Pass 

13  Tiger  Pass 

14  Keo  Pass 

15  Spanish  Pass 

16  Ft.  Jackson 

17  Et.  St.  PhUlp 
IS  Pt.  A  La  Hache 

19  Xew    Orleans    (and    Lake    Pont- 

chartrain) 

20  Hahnvllle 


31  Edgard 

33  Convent 

La. 

33  DonaldsonvUle 

La. 

34  Plaquemlne 

La. 

35  Bayou  Manchac 

La. 

36  Baton  Bouge 

La. 

37  Pt.  AUerton 

La. 

38  St.  FranclsvlUe 

La. 

39  Bayou  Sara 

La. 

30  Morganza 

La. 

31  Old  B. 

La. 

33  Bed  B. 

La. 

33  Angola 

La. 

34  Homochltto  B. 

La. 

36  VldaUa 

La. 

36  Natchez 

La. 

37  Waterproof 

La. 

38  St.  Joseph 

La. 

39  Big  Black  B. 

40  Grand  Gult 

La. 

41  Warrenton 

La. 

43  Vlcksburg 

La. 
La. 

La. 
La. 
La. 
La. 

La. 

La. 

La. 

La. 

La. 

La. 

La. 
Miss. 

La. 
Miss. 

La. 

La. 
Miss. 
Miss. 
Miss. 
Miss. 


VICESBUBG,  MISS.,  TO  ABKANSAS  BIVEB,  ABK. 


43  Tazoo  B. 

44  Delta  Pt. 

45  MUe  590  (below  Cairo,  lU. 

46  Albemarle  Bevetment 

47  MUe  560 

48  Fltler  Bevetment 

49  Mile  550 

50  Lake  Providence 

51  MUe  540 
53  MayersviUe 

53  MUe  530 

54  Mile  530 

55  MUe  510 

56  Grand  Lake  Bevetment 

57  Longwood  Bevetment 

58  MUe  500 
69  Lake  Lee 
60  MUe  490 


Miss.  61  Vaucluso  Bevetment 

La.  63  MUe  480  Ark. 

.),  580,  570  63  GreenvUIe 

La.  and  Miss.  64  GreenvUIe  Harbor  Bevetment 

Miss.  65  MUe  470  Ark. 

La.  and  Miss.  66  Leiand  Neck  Bevetment 

Miss.  67  MUe  460  Ark. 

La.  and  Miss.  68  Panther  Forest  Bevet.       Ark. 

La.  69  MUe  450  Ark. 

La.  and  Miss.  70  Ashbrook  Neck  B«vetment 

Miss.  71  MUe  440  Ark. 

Lsu  and  Miss.  73  Arkansas  City 

Ark.  and  Miss.  73  MUe  430  Ark. 

Ark.  and  Miss.  74  Cypress  Cr. 

Ark.  76  MUe  430  Ark. 

Miss.  76  Lake  Bolivar  Bevetment 

Ark.  and  Miss.  77  MUe  410  Ark. 

Miss.  78  Beulah  Lake 

Ark.  79  Arkansas  B. 


Ark. 

and  Miss. 

Miss. 

Miss. 

and  Miss. 

Ark. 

and  Miss. 

and  Miss. 

and  Miss. 

Miss. 

and  Miss. 

Ark. 

and  Miss. 

Ark. 

and  Miss. 

Miss. 

and  Miss. 

Miss. 

Ark. 
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ABKAXSAS  B.  TO  CAIBO,  lUL. 


80  MUe  400  (1>eIow  Cairo,  lU.)- 

81  Bosedale  Ti(Ilss. 
88  White  B.  Ark. 
S3  MUe  390  Ark.  and  Miss. 
84  Mile  380  Ark.  and  Miss. 
8B  Mile  370  Ark.  and  Miss. 
86  Sunflower  Landing  Bevetmeut        Miss. 


87  Old  Town  Landing 

88  Friars  Pt. 

89  Luia 

90  Helena 

91  Tunica 

93  Porter  Lake 

93  Miss.-Tenn.  Line. 

94  President  Isld. 

95  Hopefleld  Pt. 

96  Memphis 

97  Wolf  B. 

98  Island  40. 

99  Centennial  Isld. 

100  Island  37. 

101  Deans  Isld. 

103  Golden  Lake  Landing 

103  Island  3d. 

104  Hatchee  B. 


Ark. 
Miss. 
Miss. 

Ark. 
Miss. 

Ark. 

Tenn. 

Ark. 

Tenn. 

Term. 


Ark. 


Tenn. 


105  Island  34. 

106  Fulton 

107  Bullerton 

108  Plum  Pt. 

109  Osceola 

110  Luxora 

111  Ashport 
113  Daniels  Ft. 

113  Island  36. 

114  Forked  Deer  B. 

115  Mo.-Ark.  line. 

116  Cottonwood  Pt. 

117  CaruthersvUle 

118  BeeUootLake 

119  TiptonvlUe 

130  Pt.  Pleasant 

131  New  Madrid 
133  BeeUoot  Levee 

133  Island  8. 

134  Hickman  Bevetment 

135  WoU  Isld. 

136  Columbus 

137  Ohio  B. 

138  Cairo 


Tenn. 

Ark. 
Tenn. 

Ark. 

Ark. 
Tenn. 

Ark. 

Tenn. 

Mo. 

Mo. 
Tenn. 
Tenn. 

Mo. 

Mo. 
Tenn.  and  Ky. 

Ky. 

Ky. 

Ky.  and  Dl. 

HI. 


CAIBO,  ILL.,  TO  ST.  LOtTIS,  MO. 


139  Stevenson  Bayou 

130  Brewers  Pt. 

131  Dog  Tooth  Isld. 
133  Buffalo  Isld. 

133  Prices  Towhead 

134  Powers  Isld. 

135  Commerce  Isld. 

136  Burnham  Isld. 

137  Commerce 

138  Thebes 

139  Grays  Pt. 

140  Cape  Girardeau 

141  Devils  Isld. 
143  Hamburg  Isld. 

143  Moccasin  Springs 

144  Hanging  Dog  Isld. 

145  Neely  Landing 

146  Apple  Cr. 

147  Big  Muddy  B. 

148  Grand  Tower  Isld. 

149  Grand  Tower 

150  Fountain  Bluff 

151  Cape  Cinque  Hommes 

153  Wilkinson  Isld. 
163  Cinque  Hommes  Cr. 

154  McLean  Pt. 

155  Liberty  Bend 

156  Liberty  Isld. 
167  Crain  Isld. 
158  Chester 


Mo.  159  Kaskaskla  Isld.  n. 

Mo.  160  Ft.  Gage  HI. 

lU.  161  Kaskaskla  B.  HI. 

Mo.  163  St.  Genevieve  Isld  HI. 

III.  163  St.  Genevieve  Mo. 

Mo.  164  Turkey  Isld.  ni. 

Mo.  165  Frenchman  Cr.  Mo. 

111.  166  Ft.  Chartres,  E.  and  W.         Dl.  and  Mo. 

Mo.  167  Brickeys  Mo. 

111.  168  Ames  Isld.  Mo. 

Mo.  169  Isle  de  Bols  Cr.  Mo. 

Mo.  170  Bush  Towhead  Dl. 

111.  171  Perry  Towhead  Mo. 

lU.  173  Calico  Isld.  Mo. 

Mo.  173  Flantin  Mo. 

III.  174  Crystal  City  Mo. 

Mo.  175  Joachim  Cr.  Mq. 

Mo.  176  Herculaneum  Mo. 

III.  177  Foster  Isld.  m. 

111.  178  Fountain  Cr.  in. 

■  III.  179  Klmmswlck  Mo. 

III.  180  Chesley  Isld.  Mo. 

Mo.  181  Meramec  B.  Mo. 

lU.  183  Beards  Isld.  HI. 

Mo.  183  Carrols  Isld.  HI. 

III.  184  Jefferson  Barracks  Mo. 

III.  185  Prairie  du  Pont  Cr.  HI. 

III.  186  Blver  des  Peres  Mo. 

111.  187  Arsenal  Isld.  HI. 

III.  188  St.  Louis  M0< 
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ST.  LOUIS,  MC  TO  ST.  PAUI,  MINN. 


189  East  St.  Louis 

III. 

250  Baplds  City 

HI. 

190  Venice 

lU. 

251  Le  Claire 

Iowa. 

191  Sawyer  Bend 

Mo. 

252  Port  Byron 

HI. 

193  Cabaret  Isld. 

lU. 

253  Princeton 

Iowa. 

193  Cbouteau  Isld. 

111. 

254  Cordova 

Dl. 

194  Missouri  B. 

Mo. 

255  Wapsiplnlcon  B. 

Iowa. 

195  Wood  B. 

111. 

256  Comanche 

Iowa. 

196  Alton 

m. 

267  Albany 

HI. 

197  Portage 

Mo. 

258  Clinton 

Iowa. 

198  Grafton 

III. 

259  Fulton 

m. 

199  Illinois  B. 

ni. 

260  Lyons 

Iowa. 

200  CulvieB. 

Mo. 

261  Elk  B. 

Iowa. 

SOI  Cap  Au  Gris 

Mo. 

262  Sabula 

Iowa. 

SOZ  Beds  Landing 

III. 

263  Plum  B. 

HI. 

203  HamliUTg 

ni. 

264  Savanna 

HI. 

204  ClarksvUle 

Mo. 

265  Apple  B. 

HI. 

205  Louisiana 

Mo. 

266  Maquoketa  B. 

Iowa. 

206  Salt  B. 

Mo. 

267  Bellevue 

Iowa. 

207  Mundys  Landing 

Mo. 

268  Galena  B. 

lU. 

208  Cincinnati  Landing 

lU. 

269  E.  Dubuque 

HI. 

209  Saverton 

Mo. 

270  Dubuque 

Iowa. 

210  Ilasco 

Mo. 

271  III.-W1S.  State  line. 

211  Hannibal 

Mo. 

272  Platte  E. 

Wis. 

212  South  B. 

Mo. 

273  Grant  B. 

Wis. 

213  North  B. 

Mo. 

274  Spechts  Ferry 

Iowa. 

'214  Fablus  B. 

Mo. 

275  Waupeton 

Iowa. 

215  Qulncy 

111. 

276  Cassvllle 

Wis. 

216  La  Grange 

Mo. 

277  Turkey  B. 

Iowa. 

217  Canton 

Mo. 

278  Guttenberg 

Iowa. 

Mo. 

279  Glen  Haven 

Wis. 

219  Fox  B. 

Mo. 

280  Clayton 

Iowa. 

220  Warsaw 

ni. 

281  Wyalushig 

Wis. 

221  Alexandria 

Mo. 

282  Wisconsin  B. 

;     Wis. 

222  Des  Moines  B. 

Mo.  and  Iowa. 

283  Pratrle  du  Chlen 

Wis. 

223  Keokuk 

Iowa. 

284  McGregor 

Iowa. 

224  HamUton 

lU. 

286  LynxvUle 

Iowa. 

225  Montrose 

Iowa. 

286  Crooked  Slough 

Wis. 

226  Nauvoo 

III. 

287  Lansing 

Iowa. 

227  Ft.  Madison 

Iowa. 

288  De  Soto 

Wis. 

228  Pontoosuc 

III. 

289  Upper  Iowa  B. 

Wis. 

229  DaUas 

ni. 

290  Victory 

Wis. 

230  Skunk  B. 

Iowa. 

291  Bad  Axe  B. 

Wis. 

231  Burlington 

Iowa. 

292  Mlnn.-Iowa  line. 

232  Flint  Cr. 

Iowa. 

293  Genoa 

Wis. 

233  Henderson  Cr. 

lU. 

294  Coon  SI. 

Wis. 

234  Oquawka 

HI. 

296  Brownsville 

Mtarn. 

235  Kelthsburg 

HI. 

296  Boot  B. 

Mton. 

236  Edwards  B. 

HI. 

297  La  Crosse 

Wis. 

237  New  Boston 

111. 

298  La  Crosse  B. 

Wis. 

238  Iowa  B. 

Iowa. 

299  Black  B. 

Wis. 

239  Port  Louisa 

Iowa. 

300  La  Crescent 

Minn. 

240  Muscatine 

Iowa. 

301  Dresbach 

Minn. 

241  Falrport 

Iowa. 

302  Dakota 

Minn. 

242  Buffalo 

Iowa. 

303  Blchmond 

Minn. 

243  Andalusia 

lU. 

304  Trempeleau 

Wis. 

244  111.  and  Miss.  Canal 

III. 

306  La  MolUe 

Minn. 

245  Bock  Island. 

lU. 

306  Homer 

Minn. 

246  Bock  B. 

III. 

307  Winona 

Minn. 

247  Davenport 

Iowa. 

308  Fountain  City 

Wis. 

248  Mollne 

III. 

309  MInnelska 

Minn. 

249  Hampton 

III. 

310  White  Water  B. 

Minn. 

30462°— H,  Doc.  740, 

63-2 70 
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311  Atma 
31S  Zumbro  B. 

313  Beet  Slougb 

314  Wabasha 

315  Beads  Landing 

316  Chippewa  B. 

317  Lake  Pepin 

318  Peptai 

319  Lake  City 
330  Frontenac 
3S1  Stockholm 


Wis. 

323  Bay  City 

Minn. 

333  Bed  Wing 

Wis. 

334  Trenton 

nilnn. 

Minn. 

326  Diamond  Bluff 

Wis. 

337  Frescott 

Wis.  and.Mlnn. 

338  St.  Croix  B. 

Wis. 

339  Vermilion  B. 

Minn. 

330  Hastings 

Minn. 

331  Newport 

Wis. 

333  St.  Patil 

Wis. 
Minn. 

Wis. 
Minn. 
Minn. 

Wis. 
Wis.  and  Minn. 
Minn. 
Minn. 
Minn. 
Minn. 


ST.  PACTL  TO  HEADWATEBS. 


333  Minnesota  B.  Minn. 

334  Locks  and  Dams  1  and  3  Minn. 

335  Minneapolis  Minn. 

336  Anoka  Minn. 

337  Bum  B.  Minn. 

338  CrowB.  Mtnn. 

339  Elk  B.  Minn. 

340  St.  Cloud  Minn. 

341  SaukBaplds  Minn. 
343  Little  Falls  Mtam. 

343  Crow  Wing  B.  Minn. 

344  Bralnerd  Minn. 


345  Pine  B.  Minn. 

346  Pine  KnoU  Mhm. 

347  Aitkin  Minn. 

348  Sandy  Lake  Minn. 

349  Grand  Baplds  Minn. 

350  Pokegama  (dam  and  lake)  Minn. 

351  Leech  B.  (and  lake)  Minn. 
353  Lake  Wlnnlblgoshlsh  (and  dam)  Minn. 

353  Cass  Lake  Minn. 

354  BemldjI  Minn. 

355  Lalke  Itasca  Minn. 


[. 
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MISSISSIPPI  KIVEB.      See  special  index,  p.  1071. 


HH.— MISSISSIPPI  RIVER. 


Part  (g),  UU-l  Western  Rivers.  (Dredging,  removal  of  snags, 
wrecks,  and  otlier  obstructions,  including  Arkansas,  Missis- 
sippi, Missouri,  and  Ohio  Rivers.) 


APPBOPBIATIONS.    (See  p.  1089.) 

COMMERCE. 

Amount  to  be  benefited,  68, 629;  73, 340. 

Imp.  conditioivof  E.,  71, 308. 

List  of  SS.  sunk  bet.  Cairo  and  Vicksburg,  67, 
387,  391;  on  lower  Missoiiri,  68,  654. 

Obstr.  to  navigation  by  Kansas  City  Br.,  69, 305, 
308. 

Danger  of  cutoff  at  Viclrsburg,  70,  399. 

CONTKACTS.i 

1867.  Marine  Railway  &  Dock  Co.,  constr.  of 
snag  boats,  67,  382.  Wm.  Jones,  snag  boats,  67, 
382.  C.  T.  Dumont,  snag  boats,  67,  382.  Neal 
Mfg.  Co.,  snag  boats,  67, 352.    D.  Long,  snag  boats, 

67,  382.  Morton  &  Stratzman,  snag  boats,  67, 
382.  Hill,  Hewitt  &  Co.,  snag  boats,  67,  382. 
Vance  &  Armstrong,  snag  boats,  67,  382.  J.  J. 
Hair,  snag  boafB,  67,  382.  D.  J.  Williams  &  Co., 
snag  boats,  67,  382.  Swift's  Iron  &  Steel  Works, 
snag  boats,  67,  382.  H.  Wery,  snag  boats,  67, 
,382.  Hedrick  &  Laidley,  snag  boats,  67,  382. 
Thomas  Murdook,  hire  of  snag  boat,  67,  385.  Cin- 
cinnati Wrecking  Boat  Co.,  hire  of  snag  boat,  67, 
385.  Arkansas  &  White  Eiver  Wrecking  Co.,  hire 
of  snag  boat,  67, 385. 

1868.  S.  Cummings  &  Son,  hire  of  snag  boat, 

68,  610.  J.  Gominger,  hire  of  snag  boat,  68,  610. 
J.  De  Camp,  hire  of  snag  boat,  68,  610.  Niles 
Work,  hire  of  snag  boat,  69, 29. 

1873.    N.  G.  Thom,  snag  boat,  73,  48& 

ENGINEEBS. 

Chief  of  Engineers.  B.,  66,  4,  ii,  41,  iii,  37; 
67,  39;  68,  58;  69,  49;  70,  65;  71,  67;  73,  52;  73, 
66;  74,  62;  75,  69;  76,  79;  77,  79;  78,  89;  79, 120. 

In  charge: 

Col.  J.  N.  Macomb,  1867-70.  R.,  67,  376,  389, 
394;  68,  589,  596,  604,  621;  69,  285,  301,  307;  70, 
391,  398. 


Lt.  Col.  W.  F.  Eaynolds,  1870-73;  70,  66,  394. 
R.,  71, 307,  382;  73,  335. 

Col.  J.  H.  Simpson,  1873;  73,  56. 

Maj.  C.  E.  Suter,  1873-79;  73,  56,  486.  B.,  73, 
486;  74,  368;  7S,  613;  76,  618;  77,  495;  78,  649; 
79, 1049. 

Assistants: 

,  Capt.  C.  W.  Howell.  R.,  67,  390;  68,  605;  69, 
310. 

Capt.  C.  E.  Suter.    B.,  69, 303;  70,  395;  71, 383. 

S.  T.  Abert,  69, 50, 296,  301. 

J.  F.  Eichardson.    B.,  68, 594. 

D.  Hiner.    B.,  68,  697. 

C.  E.  Pierce,  67, 392;  68, 602,  607. 
£.  M.  Shield.    B.,  68, 602,  605,  632. 

E.  G.  Hamlin.    B,  67,  594. 

ESTIMATES.    (See  Plans  and  Projects.) 
Monthly  cost  of  light-draft  snag  boat,  S3,16n,  68, 

609,  633. 

By  Capt.  Howell,  1868,  building  light-draft  snag 
boat,  $29,000,  68,  621,  633. 

By  Maj.  Suter,  1876,  iron-hull  snag  boat,  $245,000, 
73,  490;  74,  371;  76,  516;  76, 622;  77,  79,  497. 

LEGISLATION. 

Act  of  Congress,  July,  1866,  au.  constr.  of  br.  over 
Missouri  at  Kansas  City,  69, 309. 

OBSTBtrcTIONS.   (See  Commerce.) 

OFEBATIONS. 

1866-67.    Constr.  of  snag  boats,  67,  39,  377. 
Eemoval  of  wrecks  below  St.  Louis,  67, 378,  392. 
1867-68.    Operation  of  snag  boats,  68,  58,  590, 

610,  613.  Eemoval  of  wrecks  by  hired  labor,  68, 
691,  600.  Constr.  of  snag  boats  Lmg,  De  Mussy, 
and  Ahert,  68, 602,  605. 


1  Difficulty  of  complying  with  regulations  concerning  contracts,  67,  304;  68,  606. 


1112      INDEX  TO  EEPORTS,  CHIEI"  OF  ENOINEERS,  IT.  S.  AllMY,  1866-1912. 


1868-69.  Operaticm  of  snag  boats,  69,  50,  286. 
Completion  of  snag  boat  Thayer,  69, 49.  Purchase 
of  dr.  boat  Octavia,  69,  49.  Description  of  snag 
boats,  69, 292. 

1869-73.  Bemoval  of  obstr.,  and  dr.,  70,  65, 
391;  71,  57,  308;  78,  52,  337. 

1873-73.  Removal  of  obstr.,  73,  487.  Loss  of 
snag  boat  Thayer,  73, 57,  486.  Constr.  of  iron  snag 
boats,  73,  488. 

1873-74.  Removal  of  obstr.,  74,  62,  368. 
Completion  of  snag  boat,  74,  369. 

1874-79.  Removal  of  obstr.,  75,  67,  S14;  76, 
79,  619;  77,  495;  78,  89,  649;  79, 120, 1050. 

Obstructions  removed: 

1867-68.  Mississippi  R.,  158  snags;  Missouri 
B.,  222  snags;  Arkansas  R.,  149  snags,  68, 613. 

1868-69.  Mississippi  R.,  952  snags,  4,648  trees, 
and  7  logs;  Missouri  R.,  1,695  snags,  8,516  trees,  and 

4  logs;  Arkansas  R.,  50  snags  and  1  tree,  69, 289. 
1869-70.    MississippiR.,  813  snags,  22,504  trees, 

and  9  logs;  Missouri  B.,  1,413  snags,  10,946  trees, 
and  56  logs;  Arkansas  B.,  805  snags,  114  trees,  and 
3  logs,  70,  394. 

1870-71.  Mississippi  B.,  1,200  snags,  6,000  trees, 
and  17  logs;  Missouri  R.,  1,110  snags,  5,800  trees, 
and  16  logs;  Arkansas  B.,  1,169  snags,  5,925  trees, 
and  16  logs,  71,  68. 

1871-73.  Mississippi  B.,  1,365  snags,  2,621  trees, 
and  12  logs;  Missouri  R.,  2,226  snags,  12,100  trees, 
and  72  logs;  Arkansas  R.,  542  snags,  259  trees,  and 
2  logs,  73,  339. 

1873-73.  Mississippi  B.,  1,365  snags,  1,713 
trees,  and  5  logs;  Missouri  R.,  913  snags,  3,565  trees, 
and  23  logs;  Arkansas  B.,  110  snags  and  44  trees, 
73,  486,  487. 

1873-74.  Mississippi  B.,  630  snags,  515  trees, 
and  6  logs;  Missouri  B.,  841  snags,  1,408  trees,  and 
14  logs,  74, 368. 

1874-7S.  Mississippi  B.,  1,461  snags,  2,984 
trees,  and  14  logs;  Missouri  B.,  649  snags,  1,570 
trees,  and  23  logs;  Arkansas  R.,  663  snags,  1,104 
trees,  and  9  logs,  75, 515. 

1875-76.  Mississippi  B.,  1,213  snags,  1,589 
trees,  and  5  logs;  Missouri  B.,  456  snags,  343  trees, 
and  8  logs;  Arkansas  B.,  545  snags,  1,274  trees,  and 

5  logs,  76, 620.  • 
1876-77.    Mississippi  B.,  696  snags,  402  trees, 

and  4  logs;  Missouri  B.,  161  snags  and  5  logs;  Ar- 
kansas B.,  193  snags,  234  trees,  and  3  logs,  77, 497. 
1877-78.  Mississippi  B.,  889  snags,  3,346  trees, 
and  1  log;  Missoiui  R.,  393  snags  and  12  logs;  Ar- 
kansas B.,  430  snags,  1,177  trees,  and  11  logs,  78, 
651. 


1878-79.  Mississippi  R.,  1,133  snags,  2,690 
trees,  and  5  logs;  Missouri  B.,  876  snags,  258  trees, 
and  30  logs,  79, 1050. 

PHTSICAIi  CHABACTEBISTICS. 

Of  lower  Mississippi,  68, 623;  of  Mississippi,  70, 
398,  402. 
Floods  on  Arkansas,  69, 299, 351. 
Floods  on  Missouri,  69, 351. 
Current  observations  on  Arkansas,  69, 298. 
Abrasion  of  banks  on  Mississippi,  70, 398. 
Danger  of  cut-ofl  at  Vicksburg,  70, 399. 
Formation  of  snags,  68, 624;  73, 489. 
Formation  of  drift  piles,  68, 624. 

PLANS.    (See  Estimates  and  Projects.) 
By  Capt.  Howell,  for  B.  channelers,  69, 310,  311. 
By  J.  A.  Ragan,  imp.  of  Mississippi  by  preven- 
tion of  floods,  70,  400;  reported  impracticable,  70, 
402. 

PBOJECTS.    (See  Estimates  and  Flans.) 

Imp.  of  these  Bs.  not  admitting  permanent 
constr.,  67,  379;  68,  621;  70,  391;  73,  489. 

Bemoval  of  wrecks,  67,  378,  390,  392. 

Constr.  of  light-draft  snag  boats,  68,  59,  597,  599. 

Lighting  reaches  of  Mississippi  B.,  68, 594,  611. 

Missouri,  rectification  of  chan.  and  removal  of 
obstr.,  68, 621,  624. 

By  Lt.  Col.  Baynolds,  1870,  rebuilding  snag  boat, 
reducing  draft  from  ^'  to  2§',  71,  58,  382, 385.  Re- 
quirements of  snag  boats,  71,  310,  382,  385.  Ne- 
cessity for  iron  hulls,  73,  340. 

By  Maj.  Suter,  1873,  removal  of  trees  from  banks, 
constr.  of  4  iron-hull  snag  boats,  and  malnten.  of 
B.  free  from  snags  for  6  years,  $3,274,000,  73, 57,  489; 
76,  67,  516;  76,  622;  77,  497;  comparative  merits 
of  iron  and  wooden  hull  snag  boats,  74,  370;  76, 
616. 

SCBVETS. 

1867.  Upper  Missouri  and  Arkansas  Bs.,  68, 59, 
591;  69, 50. 

1868.  Continuation  of  sur.,  68, 58. 

1869.  Lower  Missouri,  Mississippi,  and  Ar- 
kansas Rs.,  69,  SO,  286,  297. 

1870.  Completed  on  Arkansas,  70,  65,  391. 
Progress  of,  on  Missouri  and  Mississippi,  70, 65, 391. 

1876.    Of  Missouri  above  St.  Joseph,  76, 627 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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MISSISSIPPI  RIVEB.      See  special  index,  p.  1071. 


Part  (h),  HH-1        Mississippi  River  Levees. 

[Including  "Railroad  levee  on  the  west  side  of  the  MiBsissippi,"  "Reclaiming  waste 
lands  of  the  lower  Mississippi,"  "Repairing  and  perfecting  present  system  of 
levees  on  the  Mississippi  River,"  "Reclamation  of  the  alluvial  baein  of  Missis- 
sippi," and  "The  establishment  of  gauges  on  the  Mississippi  and  its  principal  tribu- 
taries," "Effects  of  a  permanent  levee  system  below  mouth  of  the  Ohio  River."] 


APPROFBIATIONS.    (Seep.  1089.) 

COMMEBCE. 

Description  ol;  important,  74,  390;  75,  S63,  595, 
629;  79, 1015, 1019. 

ENGINEEKS. 

Chief  of  Engineeis: 

Reports  on  RE.  levee  on  the  w.  of  Mississippi, 
68,  54,  468. 

Reclaiming  waste  lands  on  lower  Mississippi 
R.,  69,  51,  322,  323,  327. 

Levees  of  Mississippi  R.  from  Ohio  to  Gulf  of 
Mexico,  70,  405;  74,  380;  79, 1015. 

Reclamation  of  alluvial  basin  of  Mississippi, 
76,  536;  79, 110,  853. 

Estab.  of  gauges  on  Mississippi  and  principal 
tributaries,  70,  402;  71,  60;  73,  57;  73,  60; 
74,  60;  76,  70;  76,  79;  77, 78;  78, 88;  79, 117. 

Directing  Maj.  H.  L.  Abbot  to  report  on  re- 
pairing and  perfecting  levees,  69,  328;  74,  394. 

Boards: 

To  investigate  and  report,  1874,  on  permanent 
plan  for  reclamation  of  alluvial  basin  of  Mississippi- 
subject  to 'inundation.  Reported  resort  to  cut-offs 
dangerous  and  useless,  76, 540,  564,  670.  Diversion 
of  tributaries  impracticable,  76,  540,  564,  670. 
Reservoirs  for  holding  back  floods  also  imprac- 
ticable from  lack  of  proper  size,  76,  540,  564,  670. 
Artificial  outlets  as  dangerous  and  impracticable, 
76, 541,  545,  564,  670.  Levees  the  only  practicable 
plan,  76,  550,  564,  600.  Errors  of  system,  76,  550. 
Section  of  levees,  75,  652,  653,  562,  566,  687,  593,  596, 
626,  664.  Inspection  and  guarding  of,  75,  555. 
Location  of,  75,  557.  Condition  of,  75,  588,  596, 
599.  K.,  76,  539,  678.  (Majs.  Warren  and  Abbot, 
Capt.  W.  H.  H.  Benyaurd,  and  Messrs.  J.  E. 
Sickles  and  P.  O.  Herbert.) 

For  imp.,  1878,  of  l.-w.  navigation  below  Cairo, 
to  report  on  "Effect  of  permanent  leevee  sys- 
tem *  *  *  below  mouth  of  Ohio.;'  Board 
reported  that  a  permanent  system  would  develop 
a  large  addl.  C,  79, 1017;  and,  taken  in  connection 
with  a  l.-w.  imp.,  would  be  an  aid  to  l.-w.  naviga- 
tion, 79, 1018.  (Cols.  Barnard  and  Tower,  Lt.  Col. 
Wright,  and  Majs.  Comstock  and  Suter. ) 

In  charge: 

Maj.  W.  E.  Merrill,  1872-74.  B.,  72,  426;  73, 
B17;  74, 487. 


Capt.  0.  W.  Howell,  1874-76.    B.,  76,  633. 

Capt.  W.  H.  H.  Benyaurd,  1875-79.  B.,  76, 
600;  77,  493;  78,  646;  79, 982. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  H.  L.  Abbot,  1869,  repairing  and  per- 
fecting levees  in  Louisiana,  $15,020,000;  in  Missis- 
sippi, J4,150,000;  in 'Arkansas,  $19,060,000,  69,  328, 
330,  332,  334,  344,  347;  70,  405;  74,  382,  387,  391. 

By  BE.,  1875,  to  close  brealcs  in  levees  in  Louisi- 
ana, Mississippi,  Missouri,  and  Arkansas,  $3,459,460, 
75,  562;  perfecting  system  in  Louisiana,  Missis- 
sippi, Missouri,  and  Arkansas,  $45,909,600,  76,  563, 
593, 627;  sur.  of  alluvial  basin,  $300,000,  76, 537, 661. 

OFEBATIONS. 

1871-72.    List  of  gauges  estab.,  72, 57,  426,  428. 

1872-79.    Estab.  and  repair  of  gauges,  73, 617; 

74,  487;  76,  533;  76,  600;  77,  494;  78,  646;  79, 


PHYSICAL  CHABACTEBISTICS. 

Floods  of  Mississippi,  68,  471;  69,  321,  327,  335; 
76,  541,  553,  565,  594,  606,  676;  76,  616;  compared 
with  Nile,  69, 321, 327. 

Floods  of  tributaries,  75, 634. 
Floods;  effect  on  levees,  68,  471;  74,  382;  79, 
1017;  effects  on  banks,  72,  436. 

Discharge  of  Mississippi,  69,  325,  339;  76,  674, 
580. 

Sediment  in  Mississippi  69,  326;  72,  439;  75, 
641. 
Levees;  breaks  in,  74, 382;  75, 590,  612. 
Levees  on  the  Nile,  75, 556. 
Levees,  caving  of;  rate,  75, 608. 
Levees,  caving  of;  cause,  76, 558;  79, 1017. 
Crevasses,  effect  of,  75, 641. 

Crevasses,  table  of,  on  Mississippi,  76,  642,  672; 
590, 612. 

Cutoffs,  action  of,  76, 640,  576. 

R.  bottom,  character  of,  76, 546,  649. 

Bottom  lands,  68, 468;  79, 1016. 

Physical  geography  of  delta,  79, 864 

Rainfall  in  lower  valley,  75, 571. 

Mud  lumps,  formation  of,  76, 626. 

Depth  of  alluvial  beds,  76, 626;  79, 856. 

Geology  of  alluvial  beds,  79, 855. 

Description  ol  gauges,  72,  428;  73,  523;  74,  488. 
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PLANS.    (See  Estimates  and  Projects.) 

By  Gen.  B.  S.  Roberts,  1866,  reclaiming  waste 
land  of  lower  Mississippi  with  levees  having  waste 
wejs,  to  allow  lowlands  to  he  flooded,  the  sedi- 
ment to  raise  the  land,  69, 51, 312.  Also  to  increase 
I.-w.  supply  of  Mississippi  by  draining  Lake  Michi- 
gan, 69,  320.  Reported  impracticable,  69,  323. 
(See  Board  of  Engineers.) 

01  the  Memphis  &  St.  Louis  EE.  Co.,  1868,  EE. 

levee  on  the  w.  bank,  mouth  of  St.  Francis  E.  to 

connect  with  Iron  Mountain  RE.,  68,  468;  74, 382. 

Description  of  leveefrom  mouth  of  Ohio  to  mouth 

of  Mississippi,  74,  380,  393. 

PRIVATE  (STATE)  WORK. 

Louisiana  expended  in  repair  of  levees,  1865-67, 
$2,661,616.13,  69,  325. 

Condition  of  State  levees,  69,  388;  74,  380;  75, 
588,  506,  599. 

Necessity  of  cooperation  bet.  State  and  U.  S.,  70, 
405;  75, 665,  596,  600. 


PROJECTS.    (See  Estimates  and  Flans.) 

By  Brig.  Gen.  A.  A.  Humphreys,  1868,  levees. 
Cape  Girardeau  to  mouth  of  Mississippi,  to  restrain 
max.  flood  discharge  to  chan.,  69, 335,  344;  72, 438; 
74, 392. 

By  Maj.  H.  L.  Abbot,  1870,  gauges  on  western 
Es.  to  perfect  information  concerning  floods,  70, 
402. 

By  Maj.  Merrill,  1872,  telegraphic  communica- 
tion bet.  gauges,  72,  435. 

By  BE.,  1874,  to  reclaim  and  protect  alluvial 
region  of  the  Mississippi:  1st,  opening  and  main- 
taining Atohafalaya  and  La  Fourche  Es.;  2d,  by 
a  general  system  of  levees.  Cape  Girardeau  to  Gulf 
of  Mexico,  76, 564,  674. 


SURVEYS. 

Necessity  for  careful  sur.  before  plan  could  be 
made;  est.,  J300,000,  75, 357,  360,  361. 


Part  (i),  HH-1 


Mississippi  River,  Upper, 
and  obstructions.) 


(Removal  of  snags 


APPROPRIATIONS.    (Seep.  1089.) 

COMMERCE. 

Statement,  upper  E.,  80, 1492. 

Vessel  accidents  in  1879,  80, 1492. 

Advantages  to  C.  from  use  of  sheer  booms  at  brs., 
81, 1678. 

Necessity  for  lights  and  dams,  81, 1679. 

Necessity  for  ice  Hs.,  81, 1680. 

List  of  wrecks,  84, 1548. 

List  of  dimensions  of  SS.  navigating  the  upper 
Mississippi  in  1890,  90, 2027. 

Limiber  interests,  90,  2031. 

Approx.  t.  of  vessels  using  E.  bet.  Falls  of  St. 
Anthony  and  mouth  of  Missouri  R.,  1892,  4,500,000, 
93,  2190;  1899,  2,900,000;  00,  2680. 

List  and  dimensions  of  SS.  navigating  the  E. 
bet.  St.  Louis  and  St.  Paul,  04,  2159. 

An.  t.  bet.  Falls  of  St.  Anthony  and  moutli  of 
Missouri  E.,  2,081,566  t.  of  logs,  lumber,  and  U.S. 
material,  13, 2142. 

CONTRACTS. 

1881.  Howard  &  Co.,  light-draft  snag  boat,  83, 
1752. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 171;  81,  231;  83, 
228;  83,  235;  84,  238;  85,  260,  266;  86,  260;  87, 
218;  88,  196;  89,  231;  90,  207;  91,  264;  93,  253; 
93,  286;  94,  261;  95,  291;  96,  23,  263;  97,  23,  321; 
98,  314;  99, 38,  375;  00,  431;  01,  440;  03, 370;  03, 
393;  04,  415;  05,  426;  06,  464;  07,  490;  08,  623; 
09,  563;  10, 622;  11,  667;  13,  807. 


In  charge: 

Maj.  A.  Mackenzie,  1880-05.  R.,  80,  1481;  81, 
1677;  83,  1750;  83,  1377;  84,  1245;  85,  1662;  86, 
1403;  87,  1617,  1623;  88,  1471;  89,  1726;  90,  2021; 
91,  2137;  93, 1749;  93,  2189;  94,  1627;  95,  2095. 

Lt.  Col.  W.  R.  King,  1896-97.  R.,  96, 1763;  97, 
2049. 

Capt.  C.  McD.  Townsend,  1898-1902.  B.,  98, 
1733;  99,  2091;  (Maj.)  00,  2679;  01,  2231;  03, 1609. 

Maj.  J.  L.  Lusk,  1903-04.    R.,  03, 1463;  04, 2156. 

Maj.  C.  S.  Rich4,  1905-09.  B.,  05,  1607;  06, 
1413;  07, 1555;  08, 1627;  09, 1617. 

Maj.  Chas.  Keller,  1910-12.  R.,  10,  1773;  11, 
1931;  13,2141. 

Assistants: 

C.  W.  Durham.  R.,  80,  1482;  81,  1681;  8% 
1751;  83,  1379;  84,  1547;  85,  1663;  87,  1620;  88, 
1474,  1479;  89,  1727;  90,  2029;  91,  2143;  93,  1756; 
93,  2196;  94,  1634;  95,  2152;  96,  1772;  97,  2068; 
98,  1741;  99,  2100;  00,  2689;  01,  2235;  03,  1613 
03, 1467;  04, 2162;  05, 1610. 

Lt.C.  Keller.    B.,  95,  2095. 

OBSTRUCTIONS. 

Iiyurious  effect  of  sawdust  deposits  in  upper  E., 
81, 1679;  83, 1760. 

List  of  wrecks  bet.  St.  Louis  and  St.  Paul  which 
have  been,  are,  or  may  become  obstr.  to  navigation, 
with  approx.  dates  of  sinking,  93,  1764;  94,  1635; 
96, 1774;  00,  2691. 

List  of  obstr.  (r.  and  wrecks)  to  navigation,  03, 
1616. 


c 


See  pp.  14-22  for"! 
explanations,  etc.J 


EIVEE.  AND  HARBOR  WORKS. 
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See  p.  1068. 


MISSISSIPPI  RITEB.      See 


ial  index,  p.  1071. 


OPERATIONS.! 

1879-87.  Eemoving  obstr.  bet.  St.  Paul  and 
mouth  of  Missouri  E.,  80, 1483;  81, 1681;  88, 1751; 
83, 1380;  84, 1548;  85, 1644;  86, 1409;  87, 1620. 

1887-88.  232  snags  and  3  wrecks  cleared  from 
Chan,  and  833  leaning  trees  cut  from  banks,  88, 1475. 

1888-89.  361  snags  removed  from  chan.  and 
2,034  trees  cleared  from  banks;  31,600  o.  y.  dr.  from 
chan.,  89, 1728. 

1889-90.  400  snags  removed  from  chan.;  1,183 
c.  y.  r.  placed  in  dams;  1,690  leaning  trees  cleared 
from  banks;  8  wrecks  and  11,160  c.  y.  gravel  re- 
moved, 90, 2030. 

1890-91.  271  snags,  6  cribs,  1  wreck,  and  36 
dump  loads  of  material  removed  from  chan.,  and 
2,200  leaning  trees  cleared  from  banks,  91,  2144, 
2145. 

1891-93.  359  snags  removed  from  chan.  and 
1,266  leaning  trees  cleared  from  banks,  93, 1769. 

1893-93.  About  2,500  snags  and  other  (fbstr. 
and  5  wrecks  removed;  dr.  done,  93, 2197,  2198. 

1893-94.  About  6,600  snags,  etc.,  and  2  wrecks 
removed;  plant  repaired,  94, 1635. 

1894-95.  About  5,200  snags  and  5  wrecks  re- 
moved; dr.  done,  96, 2103. 

1895-96.  About  13,600  snags,  etc,  and  1  wreck 
removed,  96, 1773. 

1896-97.  Over  3,000  snags,  etc.,  and  1  wreck 
removed;  levees  repaired  and  dr.  done,  97, 2058. 

1897-98.  Nearly  4,000  snags,  etc.,  and  4  wrecks 
removed;  40,743  c.  y.  dr.,  about  1,500  c.  y.  solid  r. 
broken,  and  6,921  c.  y.  broken  r.,  etc.,  taken  up 
and  removed,  98, 1742. 

1898-99.  About  5,400  snags  and  other  obstr.; 
693  0.  y.  solid  and  373  o.  y.  loose  r.,  1,060  c.  y.  sand, 
and  2  wrecks  removed  from  chan.,  00, 2100. 

1899-00.  About  2,100  snags  and  other  obstr.; 
4,700  c.  y.  solid  r.,  9,400  o.  y.  loose  r.,  2,000  c.  y.  clay, 
3,400  c.  y.  sand,  and  2  wrecks  removed  from  chan., 
00, 2690. 

1900-01.  147  snags  and  1  wreck  removed,  295 
trees  pulled  back,  1,770  trees  felled,  and  76  buoys 
placed,  01,  2237.  Snag  boat  Oen.  Barnard  re- 
placed by  snag  boat  Gen.  Mackenzie,  01, 440. 

1901-03.  794  snags  and  stumps  and  2  wrecks 
removed,  264  trees  pulled  back,  2,252  trees  felled, 
and  44  buoys  placed;  17,770  c.  y.  sand  and  1,735 
c.  y.  r,  removed,  03, 1614. 

1903-03.  429  snags  and  stumps  and  1  wreck 
removed,  212  trees  pulled  back  and  1,869  felled, 
and  33  buoys  placed;  dr.  at  Fulton  H.,  Wilds 
Landing,  Beef  Slough,  Hamburg,  Burlington,  and 
Andalusia  Slough,  03, 1467. 

1903-04.  474  snags  and  stumps  removed,  196 
trees  pulled  back;'  2,050  trees  felled,  and  28  buoys 
placed;  work  by  dr.  at  various  places,  04, 2162. 

1904-05.  341  snags,  stumps,  and  bowlders  re- 
moved, 65  trees  pulled  back  and  1,376  felled,  and 


17  buoys  placed;  work  by  dr.  at  various  localities, 
05, 1611. 

1905-06.  800  snags  and  stumps  removed,  172 
trees  pulled  back,  2,480  trees  felled,  and  15  buoys 
placed;  dr.  at  various  places,  06, 1414. 

1906-07.  937  snags,  stumps,  and  wrecks  re- 
moved, 370  trees  pulled  back,  3,877  trees  felled,  12 
buoys  placed,  and  81,856  o.  y.  dr.,  07, 1556. 

1907-08.  319  snags  and  other  obstr.  removed, 
272  trees  pulled  back,  3,495  trees  felled,  and  12,258 
0.  y.  dr.,  08, 1628. 

1908-09.  574  snags  and  other  obstr.  removed, 
929  trees  pulled  back,  9,733  trees  out,  and  2,973  c.  y. 
dr.,  09, 1618.  _ 

1909^0.  412  snags  and  other  obstr.  removed, 
650  trees  pulled  back,  and  4,169  trees  felled,  10, 
1774. 

1910-11.  291  snags  removed,  174  stumps  de- 
stroyed, 136  trees  pulled  back,  and  1,768  trees  cut, 
11, 1932. 

1911-13.  260  snags  and  stumps  removed,  97 
stumps  destroyed,  179  trees  pulled  back,  1,492  trees 
cut,  4  buoys  placed,  94  piles  pulled,  and  4  wrecks 
removed,  13, 2142. 


FltTSICAL  CHARACTERISTICS. 

List  of  bars  and  chan.  d.,  80, 1484;  81, 1682;  83, 
1762. 

Description  of,  93,  2196;  94, 1634;  95,  2102;  96, 
1772;  97, 2069;  98, 1741. 

Available  chan.  d.  at  worst  bars  at  lowest  stage, 
1893,  94,  1635;  1894,'  96,  2104;  1895,  96,  1774;  1896, 
97,  2059;  1897,  98,  1744;  99,  2101;  00,  2690;  01, 
2237;  03, 1616. 

List  of  r.,  obstr.  or  liable  to  become  such,  bet. 
St.  Louis  and  St.  Paul,  94, 1636;  96, 1775. 

Gauge  readings,  95, 2103. 

Extent  of  aid  rendered  navigation  by  reservoirs, 
95, 2104. 


PROJECTS. 

Act  Aug.  11,  1888,  au.  uninterrupted  work  ol 
snag  and  dr.  boats  on  the  upper  R.  under  a  per- 
manent app.  not  to  exceed  326,000  an.,  13, 807. 

Act  Mar.  2, 1907,  au.  snagging  and  dr.  to  include 
Illinois  E.,  from  mouth  to  CJopperas  Creek,  08, 623. 

Extended  by  act  Mar.  3,  1909,  to  include  Illinois 
E.  up  to  La  Salle,  and  the  Minnesota,  St.  Croix, 
Chippewa,  Wisconsin,  Black,  Galena,  and  Eock 
Es.  (i.  0.,  all  tributaries  hitherto  imp.  by  U.  S.),  ' 
09,554. 

SURVEYS. 

Misc.  sur.  and  ex.,  93,  2197;  97,  2058;  98,  1742; 
99, 2100;  00, 2689. 
Gauges  estab.,  94, 1635;  93,  2197. 


1  Summary  of  operations  from  1868  to  1884,  85, 1664.    Comparative  cost  of  constr.  material  from  1878  to 
1885,  86, 1405, 1407.    Comparative  cost  of  dr.  from  1882  to  1885,  86, 1408. 
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Part  (j)»  HH-1    Obstructions— Lower  Mississippi  River. 


AFPBOPBIATIONS.    (See  p.  1089.) 

COMSIEaCE. 

See  "Ohio  River  to  Missouri  Kiver,"  p.  1180. 

CONTRACTS. 

Detailed  list  of  expend,  for  each  year  will  be 
found  at  the  end  of  each  an.  report. 

1895.  Iowa  Iron  Works,  replating  hull  of  snag 
boat,  122,900,  95, 2046. 

1902.  New  Jersey  Foundry  &  Machine  Co.,  2 
refrigerating  plants,  t3,550  each,  03, 1596. 

1906.  A.  B.  Electric  Co.,  electric-light  plant, 
snag  boat  B.  O.  Wright,  $1,453,  06, 1402.. 

ENGINEEBS. 

Chlet  of  Engineers.  B.,  80, 162;  81,  223;  83, 
221;  83,  229;  84,  236;  85,  252;  86,  244;  87,  210; 
88,  191;  89,  225;  90,  203;  91,  258;  93,  248;  93, 
280;  94,  256;  96,  287;  96,  23,  249;  97,  23,  317;  98, 
309;  99, 38,  370;  00,  425;  01,  434;  03,  366;  03, 389; 
04,  412;  05,  423;  06,  461;  07,  486;  08,  519;  09, 
549;  10, 618;  11, 662;  13, 802. 

In  charge: 

Maj.  C.  E.  Suter,  1873-84.  K.,  80,  1401;  81, 
1599;  83, 1674;  83, 1297;  84, 1531;  85, 1652. 

Maj.  A.  M.  Miller,  1884-92.  B.,  86,  1633;  86, 
1393;  87,  1553;  88,  1419;  89,  1671;  90,  1959;  91, 
2079;  03, 1705. 

Maj.  C.  J.  AUen,  1893-95.  B,  93, 2139;  94, 1567; 
95, 2043. 

Maj.  T.  H.  Handbury,  1896-«8.  B.,  96,  1707; 
97, 2001;  98, 1687. 

Capt.  Edw.  Burr,  1899-1901.  B.,  99,  2047;  00, 
2621;  01, 2166. 

Maj.  Thos.  L.  Casey,  1902-06.  B.,  03, 1593;  03, 
1441;  04, 2126;  06, 1583;  06, 1399. 

Col.  C.  B.  Sears,  1907.    B.,  07, 1535. 

Capt.  G.  E.  Lukesh,  1908.    E.,  08, 1609. 

Col.  W.  H.  Bixby,  1909.    B.,  09, 1593. 

1st  Lt.  C.  H.  Knight,  1910.    B.,  10, 1751. 

Lt.  Col.  Chas.  L.  Potter,  1911-.  E.,  11,  1897; 
13,2107. 

Assistant.    Lt.  C.  Harding.    B.,  95, 2054. 

OFEBATIONS. 

All  operations  with  hired  labor. 

1879-80.  1,522  snags,  19  drift  piles,  and  600 
trees  removed,  80, 1402.  Constr.  of  new  snag  boats 
in  progress,  80, 1403. 

1880-81.  1,057  snags,  6  drift  piles,  and  647 
trees  removed,  81, 1600.  Completion  of  new  snag 
boats,  81, 1602. 

1881-82.  1,909  snags,  32  drift  piles,  and  4,983 
trees  removed,  83, 1574. 


1883-83.  2,775  snags,  31  drift  piles,  and  26,297 
trees  removed,  83, 1298. 

1883-84.  958  snags,  3  drift  piles,  and  4  trees 
removed,  84, 1532. 

1884-85.  1,692  snags  and  16,900  trees  removed, 
86, 1634. 

1885-86.  693  snags  and  567  trees  removed,  86, 
1394. 

1886-87.  2,030  snags,  10  drift  piles,  and  5,269 
trees  removed,  87, 1554. 

1887-88.  798  snags  and  348  trees  cleared  from 
Chan,  and  banks,  88, 1420. 

1888-89.  1,864  snags,  34  drift  piles,  and  8 
wrecks  removed  from  chan.,  and  9,102  trees  cleared 
from  banks,  89, 1672. 

1889-90.  2,861  snags,  23  drift  piles,  and  1 
wreck  removed  from  chan.,  and  12,112  trees  cleared 
from  banks,  90, 1960. 

1890-91.  3,450  snags  pulled,  21,316  trees  cut, 
and  30  drift  piles  removed,  93, 1706. 

1892-93.  Over  11,000  snags,  etc.,  removed,  and 
plant  repaired,  33, 2140. 

1893-94.  5  wrecks  and  nearly  26,000  snags, 
etc.,  removed;  plant  repaired,  94, 1569. 

1894-95.  3  wrecks  and  nearly  21,000  snags, 
etc.,  removed;  plant  repaired,  95, 2045. 

1896-96.  Plant  repaired,  a  wreck  and  nearly 
23,000  snags,  etc.,  removed,  96, 1708. 

1896-97.  1  wreck  and  about  34,000  snags,  etc., 
removed;  EE.  wreckage  removed  at  mouth  of 
Big  Muddy,  expense  borne  by  Chicago  &  Texas 
Ey.  Co.,  97, 2003. 

1897-98.  3  wrecks  and  about  17,000  snags,  etc., 
removed,  98, 1689. 

1898-99.  Boats  repaired,  and  about  34,000 
snags  and  other  obstr.  removed,  99, 2049. 

1899-00.  Boats  repaired  and  about  27,000 
obstr.  removed,  00, 2623. 

1900-01.  3,566  snags  and  28  piles  removed; 
19,746  trees  cut  and  5  wrecks  removed,  01, 2167. 

1901-03.  3,970  snags  and  27  piles  removed, 
28,870  trees  out,  and  7  wrecks  removed,  03, 1594. 

1902-03.  Ice  and  refrigerating  plants  installed 
on  snag  boats  Macomb  and  Wright;  1,552  snags  and 
2  piles  removed,  and  6,895  trees  cut,  03, 1442. 

1903-04.  4,654  snags  and  18  drift  piles  re. 
moved,  17,034  trees  cut  and  2  wrecks  removed,  04, 
2126. 

1904-06.  4,118  snags  and  19  drift  piles  re- 
moved, 15,241  trees  cut,  and  12  wrecks  removed, 
05, 1584. 

1906-06.  2,564  snags  and  16  drift  piles  re- 
moved, and  14,478  trees  cut,  06, 1400. 

1906-07.  3,339  snags,  23  drift  piles,  and  7 
wreclis  removed,  and  2,772  trees  cut,  07, 1536. 

1907-08.  3,744  snags,  19  drift  piles,  and  6 
wrecks  removed,  and  5,175  trees  cut,  08,  1610. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 


ETVEB  AND  HABBOB  WOBKS. 
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See  p.  1068. 


MISSISSIPPI  EIVER.      See  Bpecial  index,  p.  1071. 


Work  begun  of  lemoTal  of  Bearer  Dam  Bock  and 
other  obstructive  r.;  accident  to  plant,  08, 1612. 

1908-09.  4,526  snags,  27  drift  piles,  and  23 
wrecks  removed,  and  2,406  trees  cut,  09, 1S94;  710 
c.  y.  r.  blasted  from  Beaver  Dam  Eock,  09, 1596. 

1909-10.  3,245  snags,  17  drift  piles,  and  23 
wrecks  removed,  and  2,671  trees  cut,  10, 1762;  260 
e.  y.  r.  blasted  from  Beaver  Dam  Book,  10, 1754. 

1910-11.  3,823  snags,  6  drift  piles,  21  wrecks 
removed;  734  trees  cut,  and  work  on  removal  of 
Beaver  Dam  Bock  continued  and  practically  com- 
pleted, 11, 1S99. 

1911-lS.  1,517  snags,  11  drift  piles,  14  wrecks 
removed,  and  1,698  trees  cut,  IS,  2108. 

Note. — Itemized  statement  of  expenses  for  oper. 
ating  snag  boats,  etc.,  printed  each  year,  in  reports 
of  district  engineers,  and  summary  of  amount  and 
cost  of  work  from  1868  to  date,  in  1905  and  each 
year  thereafter.  05,  1585;  06,  1401;  07,  1637;  08, 
1611;  09, 1595;  11, 1763;  11, 1900;  lH,  2110. 


FHTSICAIi  CHARACTERISTICS. 

Great  value  of  snagging  work,  03, 1443. 

PRIVATE  (CORPORATE)  WORK. 

Expense  of  removal,  by  the  U.  S.,  of  a  wreck 
which  occurred  Uar.  3,  1897,  at  the  br.  near  the 
mouth  of  Muddy  E.  borne  by  Chicago  &  Texas  BE. 
Co.,  97, 2002. 

PROJECTS. 

Snagging  operations  of  great  benefit,  93,  2140; 
98, 1688. 

Jan.  29,  1902,  au.  granted  to  estab.  ice-making 
and  refrigerating  plants  on  the  2  snag  boats;  cost, 
t7,100,  02, 1594. 

SURVEYS. 

Of  Beaver  Dam  Bock,  07, 1612. 


Part  (k),  HH-1       Mississippi  River  Gauges. 


APPROPRIATIONS.    (Seep.  1089.) 

CONTRACTS. 

Itemized  accounts  of  expend,  each  year.  (See 
each  an.  report.) 

ENGINEERS. 

Cblef  of  Engineers.  R.,  80, 158;  81,  212;  83, 
210;  83,  218;  84,  226;  85,  243;  86,  237;  87,  202; 
88,  184;  89,  216;  90,  194;  91,  246;  93,  239;  93, 
269;  94,  250;  95,  278;  96,  22,  243;  97,  23,  309;  98, 
301;  99, 38,  360;  00,  412;  01,  425;  OH,  578;  03,  639; 
04,  707;  05,  716;  06,  794;  07,  812;  08,  863;  09, 
909;  10, 1016;  11, 1074;  12, 1288. 

Boards.  Mississippi  B.  Commission.  R.,  02, 
S.,  52;  03,  S.,  62,  97;  04,  S.,  7  63;  05,  S.,  8,  86; 
06,  2471,  2502,  2517;  07,  2610,  2648;  08,  2679,  2701; 
09,  2645,  2679,  2707;  10,  2922,  2959,  2978  3001;  11, 
3168, 3209, 3216,  3231,  3269, 3308;  12, 3751,  3758, 3772, 
3776. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1874-82.  R.,  80, 1342; 
81, 1436;  82, 1561. 

Maj.  A.  M.  Miller,  1882-84.  R.,  83,  1162;  84, 
1341. 

Capt.  E.  Bergland,  1884-86.  R.,  85,  1532;  86, 
1368. 

Capt.  J.  H.  Willard,  1886-99.  R.,  87,  1485;  88, 
1370;  89,  1624;  90,  1008;  91,  2014;  92,  1663;  93, 
2057;  94, 1623;  95, 1965;  (Maj.)  96, 1633;  97, 1936; 
98, 1642;  99, 2025. 

Maj.  T.  L.  Casey,  1900-01.  R.,  00,  2540;  01, 
2072. 


Assistants: 

H.  B.  Herr.    R.,  81, 1437. 
Kivas  Tolly.    R,  02,  S.,  62;  03,  S.,  97;  04,  S., 
63;  05,  S.,  86. 

LEGISLATION. 

Laws  relating  to  estab.  of  gauges  on  B.,  98, 1644. 

OPERATIONS. 

Observations  of  gauges  each  year;  records  fur- 
nished interested  ofBces,  and  gauges  inspected  and 
repaired.    (See  references.  Engineers.) 

PHYSICAL  CHARACTERISTICS. 

List  of  water  gauges,  81, 1438;  85,1533;  87,1485. 

Water-gauge  records,  80,  1342;  81,  1439;  82, 
1662;  83,  1163;  84,  1341;  85,  1532;  86,  1369;  87, 
1485. 

High  and  1.  w.  records,  81, 1439, 1448. 

Height  of  freshets,  81,  1448;  82,  1662;  83,  1163; 
84, 1341;  85, 1634;  86, 1369. 

ESect  of  tributaries  on  h.  w.  in  Mississippi  B., 
81, 1450. 

Bate  of  progress  of  h.-w.  wave,  81, 1451. 

Elevations  of  gauge  zeros  from  St.  Louis  to  Car- 
rollton  above  Cairo  datum,  89, 1628. 

Comparison  of  flood  of  1890  with  highest  water 
previously  recorded,  90, 1912. 

Chart  showing  limiting  lines  of  h.  and  1.  w.  on 
Mississippi,  St.  Louis  to  Head  of  Passes,  91,  2014. 

Comparison  of  floods  of  1891  and  1892  with  highest 
water  previously  recorded,  91, 2019;  92, 1666, 
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Difficulty  of  determining  zeros  of  gauges,  which 
should  be  set  so  that  there  would  not  be  any  nega- 
tive readings,  to  prevent  errors  in  recording  obser- 
vations, 93, 2060. 

Comparison  of  h.  w.  yearly  with  highest  water 
recorded  since  estab.  of  gauges,  93,  2064;  94, 1527; 
96,  1959;  96,  1637;  97,  1942;  98,  1645;  99,  2028; 
00, 2543. 

Comparison  of  1.  w.,  etc.,  95, 1959;  96, 1637;  97, 
1943;  98,  1645;  99,  2029;  00,  2544. 
Highest  and  lowest  gauge  readings,  02,  S.,  62; 

03,  S.,  103;  04,  S.,  67;  06,  S.,  92;  06,  2517;  07, 
2664;  08,  2698;  09,  2702;  10,  2978;  11,  3231;  12, 
3772. 

Highest  guage  readings,  03,  S.,  65;  03,  S.,  107; 

04,  S.,  71;  06,  2522;  07,  2667;  08,  2701;  09,  2707; 
10,3001;  11,3259. 

Meter  readings,  03,  S.,  122;  06,  S.,  126. 

List  of  water  gauges,  OS,  S.,  53. 

L.-w.  readings,  11,  3216;  18,  3759. 

L.-w.  slope,  OS,  S.,  59;  Aitken  to  Minneapolis, 

05,  S.,  61;  Cairo  to  Ft.  Jaoicson,  OS,  S.,  67;  Cairo 
to  Memphis,  09, 2706. 


Discharge  observations,  OS,  S.,  59,  70;  03,  S., 
101,  111;  04,  S.,  65,  75;  05,  S.,  88,  90, 115;  06, 2502; 
07,  2648;  08,  2642,  2681;  09,  2646,  2680;  11,  3168 
3210;  IS,  3752. 

Velocities,  06,  S.,  89. 

Comparison  of  max.  heights  with  h.  w.  of  1903, 
11, 3235. 

Gauge  relations,  third  district,  11,  3308. 

Highest  and  lowest  an.  stages,  referred  to  present 
gauges,  IS,  3776. 


PBOJECTS. 

This  work  trans,  to  Mississippi  R.  Commission, 
1901,  01, 2072. 


SURVEYS. 

Search  for  benches  of  h.-w.  elevations,  93,  2061. 

Maps.    Hydrographic,  Cairo  III.,  to  Ft.  Jackson, 
La.,  13,3762. 


Part  (I),  HH-1    Mississippi  River — Gauging  at  or  near  St. 

Paul,  Minn. 


APPROPKIATIONS.1    (See  p.  1089.) 


EXGIYEEBS. 

Chief  ot  Engineers.  B.,  90,  215;  91, 273;  9S, 
261;  93,  294;  94,  269;  96,  299;  96,  259;  97,  332; 
98, 322;  99,  38,  384;  00,  441;  01,  449;  03,  405;  04, 
430;  06,  441;  06,  482;  07,  510;  08,  541;  09,  573; 
10, 642;  11,  688;  13, 830. 


Col.  J.  B.  Quhm,  07,  496. 
Capt.  E.  H.  Schulz,  1907.    B.,  07, 1593. 
Maj.  F.  R.  Shunk,  1907-.    R.,  08, 1662;  09, 1653; 
10, 1811;  11, 1986;  13, 2192. 
1st  Lt.  J.  N.  Hodges,  13, 814. 

Assistants: 
^    A.  Johnson.    R.,  90, 2106. 
A.  O.  Powell.    R.,  90, 2107.    , 


In  cbarge: 

Maj.  W.  A.  Jones,  1890-97.  R.,  90,  2099;  91, 
2214;  93,  1849;  93,  2289;  94,  1732;  96,  2202;  (Lt. 
Col.)  96, 1859;  97,  2164. 

Capt.  F.  V.  Abbot,  1897-1900.  E.,  98,  1831; 
Maj.)  99, 2205;  00, 2821. 

Maj.  D.  W.  Lockwood,  01, 443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01, 2340. 

Maj.  R.  L.  Hoxie,  1901-1903.    B.,  03, 1549. 

Maj.  G.  McC.  Derby,  1903-06.  R.,  04, 2296;  (Lt. 
Col.)  06, 1479. 


OPERATIONS. 

1892-93.    87  gaugings  made,  93, 2289. 

1893-94.    159  gaugings  made,  94, 1733. 

1894-96.    196  gaugings  made,  95, 2204. 

1896-96.    130  gaugings  made,  96, 1861. 

1896-97.  127  gaugings  made  n.  of  St.  Paul, 
and  81  at  mouth  of  Miimesota  B.,  at  Ft.  Snelling, 
97,  2164,  2163. 

1897-98.    Gauging  continued,  98, 1831. 
1899-00.    Gaugings  taken  near  site  of  Lock 
and  Dam  No.  2,  00, 2821. 


lotments 
1889-92, 

:: 
J3,300,  93,  2291. 

1900,  $500,  99,  2205. 

1893, 

1500,  93,  2291. 

1903,  S60O,  03,  1550. 

1894, 

$500,  94,  1735. 

1904,  $500,  04,  2297. 

1895, 

$500,  94,  1735. 

1905,  $500,  06, 1687. 

1896, 

$500,  96,  2205. 

1906,  $500,  06, 1497. 

1897, 

$500,  96,  1863. 

1907,  $600,  07,  1694. 

1898, 

$600,  97,  2170. 

1908,  $500,  08, 1662. 

1909,  $500,  09,  1653. 

1910,  $500,  12,  2192. 
1912,  $500,  13,  2192. 


Total,    $11,300. 


rSee  pp.  14r-22  fori 
Lezplanations,  etc.J 
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See  p.  1068. 


MISSISSIPPI  RIVER.      See  special  index,  p.  1071. 


1901-13.  'Worli:  of  gauging  continued  each 
year.  For  operations,  see  each  an.  report  of  officer 
in  charge. 

1903-03.  Gauges  estab.  bet.  Lock  and  Dam 
No.  2  and  mouth  of  Minnesota  B.,  03, 1549. 

PHTSICAIi  CHABACTERISTICS. 

Gaugings  made  at  St.  Paul,  Minn.,  during  1890, 
90,  2102;  1891   91,  2215,  2216;  1892,  93,  1850,  1851. 

Table  of  gaugings,  93,  2289,  and  each  yearly  re- 
port thereafter. 

Diagram  showing  volume  of  Mississippi  B.  at 
St.  Paul,  94, 1734;  95, 2204. 

Belation  of  run-ofl  to  rainfall  on  the  Mississippi 
B.  watershed  above  St.  Paul,  1894-96,  96,  1862; 
97, 2169. 

Because  of  low  stage  of  water  during  June,  1900, 
the  taking  of  gaugings  discontinued,  00, 2821. 

A  rise  in  E.  at  St.  Paul  commences  in  7  or  8  days 
following  release  of  water  from  distributing  reser- 
'  voir  at  Fokegama  Falls,  and  S  days  afterwards  full 
effect  is  felt,  01, 449. 


On  account  of  high  stage  of  R.,  l.-w.  gaugings 
only  required,  05,  442. 

Tables  of  gauge  readings,  06, 2517;  08, 2698. 

PBOIECTS. 

This  work  is  provided  for  by  allotment  from  the 
permanent  an.  app.  of  $9,600  made  by  the  B.  and 
H.  act  of  Aug.  11, 1888,  as  amended  by  sec.  9  of  the 
E.  and  H.  act  of  June  13,  1902,  for  the  purpose  of 
securing  the  uninterrupted  gaugings  of  the  waters 
of  the  Mississippi  E.  and  its  tributaries.  No 
gaugings  were  made  until  the  fall  of  1899.  Since 
then  gaugings  have  been  made  as  frequently  as 
the  fimds  available  would  permit  and  the  con- 
ditions justified  the  expenditure,  13, 830. 

As  it  was  useless  to  repeat  the  gaugings,  because 
of  the  1.  w.  dm-ing  June,  1900,  the  sum  of  $179.94 
was  returned  to  the  Treas.,  00, 2821. 

SUB  VETS. 

For  location  of  gauges,  see  map  facing  p.  1832 
B.  of  the  Chief  of  Engineers  for  1898. 


Part  (m),  HH-1  Reservoirs— Mississippi,  St.  Croix,  Chippewa, 
and  Wisconsin  Rivers. 


APPBOFBIATIONS.    (Seep.  IC89.) 

COMMEBCE. 

Benefits  arising  from  reservoir  system,  80, 1696, 
1611. 

Effect  of  dams  already  built  on  the  l.-w.  stages, 
86, 1503;  87, 1669, 1691. 

Probabilities  of  E.  business,  04, 2241. 
No  BEs.  parallel  upper  B.  for  190  m.;  E.  only 
means  of  transportation,  05,  434. 

Effect  of  proj.  on  freight  rates  far  reaching,  06, 
474. 

Expend,  have  resulted  in  benefit  during  l.-w. 
season  to  navigable  portions  of  Mississippi  E.  from 
Cass  Lake,  Minn.,  to  Lake  Pepin,  and  mitigation 
of  floods  above  St  Paul,  09, 563. 

CONTBACTS. 

1898.  Commercial  Wood  &  Cement  Co.,  5,000 
barrels  cement,  $1.64  barrel,  99, 2187. 

1899.  H.  W.  Jack,  5  steel  Tainter  gates,  99, 
2187. 

DOCUMENTS.    (Not  printed  in  reports.) 

B.  of  Maj.  Warren,  1867,  H.  Doc.  58,  39th  Cong., 
2d  sess.,  70,  282,  1868;  H.  Poc.  247,  40th  Cong.,  2d 
sess.,  70, 283. 

E.  of  Maj.  Farquhar,  1875,  75,  ii,  441;  79,  1195. 
B.  of  Maj.  Houston,  1878,  79, 1195. 


ENGINEEBS. 

Chief  of  Engineers.    E.,  69,  43;  70,  69;  78, 

101;  79,  136;  80,  182;  81,  246,  246;  83,  241;  83, 
248,  249;  84,  249;  86,  272,  273;  86,  263;  87,  224, 
1680;  88,  202;  89,  235,  240;  90,  211,  215;  91,  268; 
93,  257;  93,  289;  94,  264;  96,  294;  96,  266;  97, 
326,  332;  98,  317;  99,  379;  00,  436;  01,  444,  451; 
03,  374;  03,  398;  04,  422;  06,  432;  06,  472;  07, 
499;  08,  532;  09,  562;  10,  632,  643;  11,  677;  13, 
817. 

Boards: 

Constituted,  S.  O.  No.  90,  C.  of  E.,  1880,  to  ex. 
and  B.  upon  proj.  of  Maj.  Allen  for  dam  at  outlet 
to  Lake  Winnibigoshish.  E.,  81,  1763-66.  (Majs. 
Houston,  Bobert,  and  Lydeeker,  and  Capt.  Allen.) 

Beconvened  Sept.,  1882,  to  consider  modifications 
proposed  by  Maj.  Allen  for  Winnibigoshish  Dam. 
E.,  83, 1471, 1472. 

Mississippi  B.  Conomission.  B.,  81,  2747,  2763. 
Convened,  New  York,  May,  1887,  to  consider  and 
B.  upon  effect  of  reservoir  system  on  B.  below  St. 
Paul.    E.,  87, 1681-93. 

Board  did  not  favor  extension  of  system  to  St. 
Croix,  Chippewa,  and  Wisconsin  Es.  "at  present," 
87,  1680,  1692.  (Cols.  Casey  and  Abbot,  Lt.  Cols. 
Houston  and  MoFarland  and  Maj.  King.) 

Constituted,  S.  O.  No.  46,  H.  Q.  C.  E.,  Sept.  26, 
1892,  to  consider  and  E.  upon  proj.  for  navigable 
pass  through  Sandy  Lake  Dam.  Convened,  St. 
Paul,  Got.  28, 1892,  and  thereafter,  93, 2269.  (Majs., 
Stiokney  and  Mackenzie  and  Capt.  Marshall.) 
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In  chaige: 

Maj.  G.  E.  Wairen.    B.,  69, 189;  70, 282,  283. 

MeJ.  F.  U.  Farquhar,  1874-75.  B.,  76,  zi,  «4- 
441. 

Capt.  C.  J.  Allen,  1878-90.  E.,  79,  1193-1211; 
(Maj.)  80, 1590, 1659;  81, 1761, 1766, 1770, 1807;  82, 
1828,  1833;  83, 1455,  1473,  1476;  84,  1614;  85, 1747, 
1750;  86,  1501,  1507;  87,  1666;  88,  1539;  89,  1791, 
1809. 

Maj.  W.  A.  Jones,  1890-87.  B.,  90,  2080,  2098; 
91,  2196,  2214;  93,  1818,  1849;  93,  2264,  2288;  94, 
1696, 1736;  95,  2174,  2206;  (Lt.  Col.)  96, 1829,  1863; 
97, 2137,  2170. 

Capt.  F.  V.  Abbot,  1897-1900.  B.,  98,  1812; 
(Maj.)  99,  2182;  00,  2786;  01,  2344. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.  B,,  01,  2309, 
2343. 

Maj.  B.  L.  Hoxie,  1901-03.  B.,  02,  1672;  03, 
1529. 

Maj.  G.  McC.  Derby,  1903-06.  B.,  04,  223S;  05, 
1670;  (Lt.  Col.)  06, 1437. 

Col.  J.  B.  QuJnn,  07,  496. 

Capt.  E.  H.  Schulz,  1907.    E.,  07, 1581. 

Maj.  F.  E.  Slrank,  1907-.  E.,  08, 1652;  09, 1644; 
10, 1802;  11, 1977;  (Lt.  Col.)  12,  2182. 

1st  Lt.  J.  N.  Hodges,  12,  814. 

Assistants: 

F.Cook.    B.,  70,285. 

J.  T>.  Skinner.  E.,  75,  ii,  436,  441;  79, 1212-1236; 
80, 1597. 

J.  P.  FrizeU.  E.,  79,  1236-1245;  81,  1765,  1769, 
1809;  82, 1835.  . 

J.  McCalman,  79, 1205, 1213, 1217. 

E.  Davenport,  79, 1205, 1213, 1217;  81, 1795;  84, 
1630,  1633,  1635;  99,  2189,  00,  2799;  01,  2321;  02, 
1674;  03, 1537;  04, 2242. 

H.  S.  Treheme,  79, 1206, 1217, 1220. 

G.  E.  Stimz,  79, 1206, 1219. 

M.  L.  Lum,  79, 1206. 

W.  H.  FuUer,  79, 1206, 1220. 

J.  Allard,  79, 1206. 

J.  H.  Dager,  79, 1208, 1220, 1221. 

E.  T.  Parker,  79, 1208, 1209, 1220., 

W.  W.  Strong,  79, 1208. 

W.  W.  Eedfleld,  79, 1208, 1220. 

G.  O.  Foss,  79, 1208, 1220;  81, 1773, 1795. 

C.  Wanzer,  79,  1209,  1222,  1223;  81,  1802;  82 
1831;  83, 1461. 

V.  D.  Simar.    E.,  80, 161S. 

A.  Johnson.  B.,  80,  1624;  87,  1673;  96,  1833; 
99, 2187. 

J.  D.  Eaynolds.    B.,  80, 1632. 

W.S.Morton.    E., 81, 1783. 

J.  B.  Parkinson.    E.,  83, 1465;  84, 1619. 

CMcClellan.    B.,  84, 1616. 


W.  C.  Weeks.    E.,  00,  2792;  01,  2315. 
T.  M.  Fowble.    E.,  01,  2348. 
John  Wade.    E.,  01, 2348. 
C.  W.  Eaynor.    E.,  01,  2349. 
Thos.  Eobinson.    B.,  03,  1534;  04,  2239;  05, 
1673. 
A.  O.  PoweU.    E.,  03, 1536. 

ESTIMATES.    (See  Flans  and  Projects.) 

By  Maj.  Warren,  1870,  dams,  etc.,  for  reservoirs, 
Fokegama  Falls,  {52,540;  Fine  B.,  $31,808;  Mille 
Lacs,  130,000,  70, 284,  286,  287. 

By  J.  D.  Skiimer,  1875,  dams,  etc.,  for  reservoirs, 
Winnlbigoshish;  dam  1,000'  long,  $59,969.80;  Leech 
Lake,  dam  4,000'  long,  $177,555.64;  Mud  Lake,  dam 
600'  long,  $31,737.20;  Vermilion  B.,  dam  850'  long, 
$56,245.20;  Pme  E.,  dam  592'  long,  $32,386.20;  Gull 
B.,  dam  442'  long,  $25,786.20;  Mille  Lacs,  dam  600' 
long,  $29,537.20;  Fokegama  Falls,  masonry  and 
needle  dam,  $75,334.  Maj.  Farquhar  E.  further 
ex.  would  materially  diminish  these  est.,  75,  ii,  441. 

By  Capt.  Allen,  1879,  dams  for  reservoirs,  $336,- 
458.60,  and  $10,000  an.  for  repairs  in  first  10  years, 
$7,840  an.  for  operating,  and  $13,500  for  telegraph 
lines,  79,1204, 1205, 1216.  Test  dam,  Lake  Winnl- 
bigoshish, 170,000,  79, 1205, 1211. 

Mississippi  E.,  80,  1614;  81,  1768,  1775,  1777, 
1781, 1789, 1791, 1796;  83, 1460. 

St.  CroL!!:  E.,  80, 1603,  1615,  1639,  1645;  81, 1781. 

Chippewa  E.,  80, 1607, 1615, 1648;  81, 1781. 

Wisconsm  B.,  80, 1609, 1615, 1638;  81, 1781. 

Bock  B.,  81, 1807, 1812. 

Cannon  E.,  84, 1635. 

Mmnesota  E.,  84, 1632. 

Increasing  height  of  Fokegama  Dam,  86, 1506. 

LEGAL  FEOCEEDINGS. 

Opinion  of  Atty.  Gen.  relative  to  lands  to  be 
oversowed  by  constr.  of  dams,  81, 1781. 

Action  of  U.  S.  Commissfon  in  appraisement  of 
lands,  82, 1828. 

Action  relating  to  oversowed  lands,  84, 1617. 

Necessity  for  protective  legislatfon,  87, 1691.' 

Injurious  effect  on  E.  arising  from  improper  im- 
pounding of  water  by  private  interests,  86,  1504 
87, 1669, 1670. 

Acquirement  of  flowage  rights  in  connection 
with  Gull  Lake  Beservoir,  96, 1832. 

Proceedings  coimnenced  in  U.  S.  District  Court 
for  condemnation  of  4.71  acres  at  both  ends  of 
Fokegama  Falls  Beservoir  Dam  to  obtain  title 
resting  in  the  U.  S.,  96,  1831.  Award  made  by 
commissioners  considered  exorbitant,  and  dis- 
missal of  proceedings  recom.,  to  which  defendant 
objected,  97, 2139.  Efforts  made  to  secure  title  to 
the  lands,  98, 1813;  99,  2185;  00,  2790. 

Bules  and  regulations  to  control  use  and  ad- 
ministration of  the  reservoirs  issued  by  the  Sec.  of 
War  in  1889,  96, 1830. 

Gull  Lake  land  damages.    (See  Projects.) 


r See  pp.  14-22  for"] 
Lexplanations,  etc.  J 
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MISSISSIPPI  KIVER.      See  special  index,  p.  1071. 


Flowage.  To  properly  adjust  flowage  ease- 
ments, Maj.  Abbot  est.,  1897-98,  *3O,O0O,  and  2 
years'  time,  for  sur.,  98, 1813. 

Break  in  Pine  E.  Reservoir  cause  ol  damages  to 
extent  of  $2,500;  est.  by  oflicer  in  charge,  and  ac- 
cepted by  owner  ol  property  damaged,  98, 1813. 

Acquisition  of  lands,  99, 2189. 

Flowage  rights  in  Indian  lands,  99,  2184;  00, 
2787. 

Acquisition  of  land,  flowage  rights  and  ease- 
ments, and  condemnation  proceedings,  01,  2310; 
05,  1670;  06,  1437;  07,  1582;  08,  1653;  09,  1645; 
10, 1803. 

Payment  of  amount  (15,193.60)  awarded  by 
commissioners  in  Pokegama  Falls  condemnation 
proceedings,  09, 1672. 

OPERATIONS. 

1881-83.  Constr.  with  hired  labor  of  Winni- 
bigoshish  Dam  begun,  88, 1829, 1831. 

1888-83.  Progress  on  Winnibigoshish  Dam, 
beginning  of  Leach  Lake  Dam,  and  preparations 
for  constr.  of  Pokegama  Dam,  83,  1455,  1456,  1461, 
1464.    Cost  of  materials  and  labor,  83, 1463, 1465. 

1883-84.  Progress  on  Winnibigoshish,  Leach 
Lake,  and  Pokegama  Dams;  commencement  of 
Pine  R.  Dam  at  outlet  of  Cross  Lake,  84, 1614. 

1884-85.  Completion  of  Winnibigoshish,  Leach 
Lake,  and  Pokegama  Dams;  Progress  on  Pine  R. 
Dam;  capacity  of  dams,  85, 1747;  87, 1668. 

1885-86.  Progress  on  Pine  R.  Dam;  descrip- 
tion and  capacity  of,  86, 1502.  Operation  of  Winni- 
bigoshish, Leach  Lake,  and  Pokegama  Dams,  86, 
1503.    Effect  of  dams  on  l.-w.  stages,  86, 1503. 

1886-87.  Completion  of  Pine  R.  Dam;  de- 
scription of  dam  and  its  capacity,  87,  1667,  1668- 
1674. 

1887-88.  Increasing  the  lift  of  Pokegama  Dam 
begun,  88, 1540. 

1888-89.  Work  of  increasing  the  lift  in  Poke- 
gama Dam  completed;  repairs  to  Pine  R.,  Leach 
Lake,  and  Winnibigoshish  Dams,  89, 1792. 

1889-90.  Extension  and  repairs  to  Winni- 
bigoshish Dam  and  repairs  to  Leach  Lake  Daiii, 
90, 2082. 

1890-91.  Sled  road  constr.  bet.  Leach  Lake 
and  Winnibigoshish  Dams,  and  log  sluice  at  latter 
place  repaired,  91, 2198. 

1891-98.  Constr.  of  dam  for  Sandy  Lake 
Reservoir  in  progress,  98, 1819. 

1898-93.  Completed  reservoirs  operated;  con- 
tinued constr.  of  Sandy  Lake  Dam;  telephone  lines 
built;  jam  piers  built,  gates  repaired  at  Pokegama 
Falls  Dam,  93, 2266. 

1893-94.  Completed  reservoirs  operated;  con- 
str. of  Sandy  Lake  Dam  continued  and  other  misc. 
work  performed,  94, 1698, 1703. 

1894-95.  Constr.  of  Sandy  Lake  Dam  con- 
tinued; completed  reservoirs  operated  and  main- 
tained; telephone  system  enlarged,  95, 2176. 
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1895-96.  Sandy  Lake  Dam  completed  in 
Oct.,  1896;  studies  for  constr.  of  Gull  Lake  Reser- 
voir continued;  96,  1831.  (For  report  on  constr. 
and  cost  of  Sandy  Lake  Dam,  see  96, 1833.) 

1896-97.  Small  SS.  built,  using  portions  of 
dismantled  SS.  General  Foe,  97, 2139. 

1898-99.  Pine  R.  Reservoir  natural  embank- 
ment repaired  by  building  700'  dike;  work  on  new 
dam  at  Lake  Winnibigoshish  begun,  99, 2184. 

1899-00.  Work  at  Lake  Winnibigoshish  Dam 
continued  (photographs,  etc.);  work  on  conversion 
of  Leach  Lake  Dam  begun;  dikes  imder  way  at 
Pine  R.  Reservoir,  00, 2788. 

1900-01.  Lake  Winnibigoshish  Dam  com- 
pleted; work  on  Leech  Lake  Dam  about  one-third 
finished;  Dike  No.  1  at  Pine  R.  Dam  practically 
completed,  01,  2311  (report  on  Lake  Winnibi- 
goshish Dam,  giving  history,  description,  cost  of 
reconstr.,  with  sketches  and  photographs);  01, 
2313. 

1903-03.  Reconstr.  of  Leech  Lake  Dam  com- 
pleted, demolition  old  dam  Pokegama  Falls  com- 
pleted, quarters  remodeled  and  working  plant  com- 
pleted, 03, 1529. 

1903-04.  Constr.  Pokegama  Falls  Dam  prac- 
tically completed,  placed  in  operation;  sur.  of 
various  reservoirs  mapped;  obstr.  removed  bet. 
Brainerd  and  Grand  Rapids,  Minn.,  04, 2236. 

1904^05.  Constr.  Pokegama  Falls  Dam  com- 
pleted; reconstr.  Pine  R.  Dam  begun;  removal  of 
obstr.  bet.  Brainerd  and  Grand  Rapids  continued, 
05, 1670. 

1905-06.  Reconstr.  Pine  R.  Dam  continued; 
removal  of  obstr.  bet.  Brainerd  and  Grand  Rapids, 
Minn.,  continued,  06, 1437. 

1906-07.  Reconstr.  Pine  R.  Dam  practically 
completed;  preparations  for  reconstr.  Sandy  Lake 
Dam;  obstr.  removed  bet.  Brainerd  and  Grand 
Rapids,  07, 1582. 

1907-08.  Reconstr.  of  Pine  R.  Dam  completed; 
6  dikes  completed  and  3  partly  built  at  Pine  R. 
Reservoir;  reconstr.  Sandy  Lake  Dam  by  hired 
labor  begun;  negotiations  for  flowage  rights  for 
Gull  Lake  Reservoir  in  progress,  08, 1652. 

1908-09.  Constr.  of  dikes,  Pine  R.  Reservoir, 
suspended  Oct.,  1908;  work  of  reconstr.  Sandy  Lake 
Dam,  with  lock,  continued;  condemnation  pro- 
ceedings for  Gull  Lake  Reservoir  in  progress,  09, 
1644. 

1909-10.  Reconstr.  of  Sandy  Lake  Dam  in 
progress;  condemnation  proceedings  Gull  Lake 
Reservoir,  10, 1803. 

1910-11.  Reconstr.  of  Sandy  Lake  Dam  prac- 
tically completed;  constr.  of  Gull  Lake  Reservoir 
begun;  preparation  for  work  on  canal  bet.  Lake 
Winnibigoshish  and  Leech  Lake  in  progress,  11, 
1976; 

1911-13.  Reconstr.  of  Sandy  Lake  Dam  com- 
pleted; constr.  of  Gull  Lake  Reservoir  Dam  com- 
pleted, foundation  for  dam-tender's  dwelling  put 
in,  18, 2182. 
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PHYSICAL  CHARACTERISTICS. 

Of  Mississippi  above  Falls  of  St.  Anthony. 

Discharge  at  St.  Paul,  70,  283,  284;  75,  il,  440. 

Area  of  watershed,  75,  ii,  437,  438;  79, 1200. 

Area  of  watershed  and  capacity  of  proposed 
reservoirs,  75,  ii,  439;  79, 1200, 1214, 121S. 

Slopes,  75,  ii,  435,  436. 

Rainfall,  Ft.  Ripley,  1871-74,  75,  ii,  440. 

General  description  of  natural  features,  70,  284^ 
289;  75,  43fr448;  79, 1194-1245. 

Rainfall  observations,  80,  1591,  1600,  1612;  81, 
1778, 1801;  83, 1834;  83, 1468;  84, 1622. 

Discharge,  upper  R.,  80,  1593,  1599;  81,  1799, 
1801,  1806;  83,  1467;  84,  1621,  1627;  87,  1689,  1698. 

Ratio  of  rainfall  to  drainage,  80,  1591,  1697;  81, 
1774,  1780,  1781,  1801,  1807;  83, 1467, 1469. 

Effect  of  reservoirs  on  R.,  80, 1611;  86, 1503;  87, 
1669,  1682,  1685, 1687. 

Drainage  areas  of  upper  R.,  81,  1773,  1774,  1777, 
1790;  83, 1467;  87, 1688. 

Borings  at  Gull  Lake  Dam  site,  81, 1784. 

Borings  at  Pine  R.  Dam  site,  81, 1788. 

Elevation  of  points  in  Minnesota,  Wisconsin, 
and  Dakota,  81, 1813. 

Eflect  of  temperature  on  velocity  of  discharge, 
,83, 1470;  84, 1619. 

Thickness  of  ice,  84, 1620. 

Depth  of  bars  below  St.  Paul,  87, 1694. 

Volume  of  discharge  and  effect  of  reservoirs  on 
E.,  88, 1641. 

When  a  discharge  from  Pokegama  Reservoir 
raises  the  level  of  the  Mississippi  above  that  of 
Sandy  Lake  Dam,  the  conditions  of  head  and 
pressure  on  the  latter  are  reversed,  requiring 
specially  designed  gates,  93, 2265. 

The  effect  of  the  reservoirs  on  the  navigable 
depth  above  Falls  of  St.  Anthony  not  considered 
as  conclusively  shown  as  might  be,  93, 2267. 

The  great  Mississippi  reservoir  system,  descrip- 
tion of,  94, 1704. 

Rainfall  observations,  94, 1705. 

Discharges  from  dams,  94, 1705. 

Rainfall  and  reservoir  discharge,  relation  bet., 
94, 1709. 

Areas  and  elevation  of  l.-w.  surfaces  in  the  lakes 
composing  the  Gull  Lake  Reservoir,  95,  2176. 

Slope  of  the  water  surface  in  the  R.  for  a  short 
distance  below  Pokegama  Dam  when  2,600  c.  f. 
per  second  were  being  released  in  1896,  96, 1832. 

The  Crow  Wing  watershed  considered  the  most 
productive  of  any  in  the  upper  Mississippi  system, 
97,  2140. 

Description  of  Mille  Lacs  Lake,  Minn.  Lake  at 
headwaters  of  Rum  R.,  a  tributary  of  Mississippi, 
in  Minn.  Est.  4,462,000,000  c.  f.  rainfall  could  be 
collected  in  an  average  year,  97, 2171. 

Hydrologioal  observations  discontinued  in  1897-98 
because  of  lack  of  funds,  98, 1814.    (See  Projects.) 


Diagram  showing  max.  water  storage  in  Lake 
Winnibigoshish,  Leech  Lake,  and  Pine  R.  Reser- 
voirs each  year  from  1884,  98, 1814;  00,  2798. 

Gauge  readings  (diagrams),  99, 2186. 

Lands  affected  by  discharge  of  water  from  Poke- 
gama Dam,  99, 2190. 

Flowage  Indian  lands,  99,  2184. 

Data  gained  from  sur.  of  Sandy  Lake  Dam  to 
Brainerd,  Minn.,  01, 2345,  as  follows: 

Cause  of  overflow. — Prevention  of  floods  by 
levees. — 76  miles  levee  needed. — Prevention  by  cut- 
offs.— Estimates.— 100,000  acres  to  be  protected.— 
Discharge  and  gauge  readings.— Routes  suggested 
by  cutoffs.— Bench  marks.— Nature  of  overflowed 
lands.— Causes  assigned  by  inhabitants.— Real 
cause,  velocity  not  great  enough  to  carry  dis- 
charge.— Rainfall  and  run-off.- General  informa- 
tion as  to  routes,  estimated  cost. 

Lands  affected  by  flowage,  01, 2321. 

854  sq.  m.  are  more  or  less  affected  by  reservoir 
flowage,  03, 1674. 

Petition  from  landowners  requesting  removal  of 
U.S.  dam  at  Cross  Lake,  claiming  it  overflows  their 
lands,  making  impossible  agricultural  purposes, 
03, 1629. 

Willow  R.  (R.  on  sur.  by  A.  O.  Powell,  giving 
description,  plans,  est.,  etc.),  03, 1531. 

Description  of  Leech  Lake  Dam,  03, 1535. 

Description  of  Pokegama  Falls  Dam,  04, 2239. 

Remarks  on  wetness  of  concrete,  and  temperature 
of  air  when  placed,  04, 2240. 

Capacity  Sandy  Lake  Reservoir  3,200,000,000  c.  f.; 
is  of  special  importance,  on  account  of  proximity 
to  St.  Paul,  in  controlling  depths,  06, 1438. 

Work  done  has  materially  improved  chan.  bet. 
Brainerd  and  Grand  Rapids,  Minn.,  06,  473. 

PLANS.    (See  Estimates  and  Projects.) 

Mississippi  E.: 

By  Frank  Cook,  1870,  dams  and  reservoirs  at 
Pokegama  Falls,  Pine  Lake,  and  MiUe  Lacs,  70, 
286-287. 

By  Maj.  Farquhar,  1875,  dams  of  timber  and 
masoiu'y  at  various  places,  75,  ii,  441. 

By  Capt.  Allen,  1879,  dams  at  Mud  Lake,  Leech 
Lake,  Lake  Winnibigoshish,  Vermilion  R.,  Poke- 
gama, Pine  E.,  and  Gull  Lake  E.,  79,  1198-1200, 
1216. 

By  Capt.  Allen,  1879,  dams  at  Big  Dam,  upper 
St.  Croix  E.,  Totogatio  R.,  and  Yellow  R.,  79, 
1206, 1218. 

Chippewa  E.: 

By  Capt.  Allen,  1879,  dams  at  Butternut  Lake, 
Park  Lake,  and  Rest  Lake,  79, 1208, 1221, 1222. 

Winconsin  R. : 

By  Capt.  AUen,  1879,  dams  at  Tomahawk  R. 
and  Pelican  E.,  79, 1210, 1223. 

PRIVATE  (CORPORATE)  WORK. 

The  water-power  companies  aided  in  making 
sur.  by  furnishing  funds,  70, 283. 


["See  pp.  14-22  for"! 
Lexplanations,  etc.J 


ETVEE  AND  HAKBOR  WORKS. 


1123 


See  p.  1068. 


MISSISSIPPI  BIVEE.      See  special  index,  p.  1071. 


PKOJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Allen,  1879,  test  dam  at  Lake  Winnl- 
blgoshish;  est.,  $70,000,  79, 1194, 120.5, 1211. 

Since  1870  various  plans  proposed  for  imp.  ol 
Mississippi  R.  above  Lake  Pepin  with  system  of 
reservoirs  at  sources  of  the  Mississippi  and  its  upper 
principal  tributaries,  by  wbich  tlie  flood  water 
could  be  impounded  and  subsequently  discharged 
during  season  of  1.  w.,  70,  285-287;  76,  ii,  441;  79, 
1206-1223. 

In  1880,  following  -app.  of  Ixme  14,  1880,  pro],  of 
Maj.  Allen  adopted  providing  for  collection  of  sur- 
plus water  during  winter,  spring,  and  early  sum- 
mer, and  its  systematic  release  during  seasons  of 
1.  w.  Proj.  provided  for  constr.  of  41  reservoir 
dams  upon  headwaters  of  Mississippi,  St.  Croix, 
Chippewa,  and  Wisconsin  Rs.  at  an  est.  cost,  excl. 
of  land  damages,  of  $1,809,083.50,  81,  1761,  1763, 
1770, 1781,  2748,  2753;  83,  1830;  85, 1749. 

Description  of  dams,  81,  1763;  83,  1456,  1472 
87,  1667,  1678. 

BE.,  1880,  approv.  of  location  and  general  plan 
of  dam  proposed  by  Maj.  Allen  at  outlet  of  Lake 
Winnibigoshish,  on  Mississippi  R.,  with  recom. 
modifications  in  dimensions  and  constr.,  81, 1763. 
Modifications  adopted,  1882,  83, 1472-1474. 

Effect  of  dams  on  l.-w.  stages,  86, 1503;  87, 1669, 
1682,  1685,  1687. 

Consideration  of  further  extension  of  system; 
BE.,  1S87,  did  not  consider  that  the  system  should 
be  extended  to  St.  Croix,  Chippewa,  and  Wis- 
consin Rs.,  87,  1680, 1690,  1692. 

History  of  reservoirs  proposed  and  built  at  head- 
waters of  Mississippi,  93, 1824. 

Act  1892  app.  $60,000  for  care  and  mainten.  of 
reservoirs,  of  which  sum  $30,000  could  be  spent  in 
constr.  of  navigable  pass  through  Sandy  Lake 
Dam,  93, 2265. 

Board  of  1892  approv.,  with  one  exception,  plans 
Submitted  by  Maj.  Jones  for  navigable  pass  through 
Sandy  Lake  Dam;  est.,  $43,026.24,  93,  2271. 

In  1895  Maj.  Jones  est.  $110,000  to  constr.  reser- 
voir at  Gull  Lake,  95,  2178.  Sundry  civil  act  of 
June. 4,  1897,  app.  $15,000  for  land  damages,  etc., 
ensuing  from  constr.  of  reservoir  and  dam,  97, 
2139.  Lt.  Col.  Jones,  in  1897,  est.  $85,000  for 
reservoir  with  capacity  of  2,712,000,000  c.  f.,  by 
constr.  of  ditches  coimecting  Gull;  Round,  and 
Long  Lakes,  and  a  timber  dam  at  outlet  of  Gull 
Lake,  incl.  land  damages,  97,  2139.  In  1898  Maj. 
Abbot  reported  proj.  of  damming  Crow  Wing  R. 
and  storing  its  flow  in  the  proposed  Gull  Lake 
Reservoir  chimerical;  the  expense  apparently 
would  be  out  of  proportion  to  the  benefits  to  be 
secured,  98, 1814. 

Reservoir  sites,  comparative  cost  of,  in  U.  S.  and 
India.  Cost  of  system  at  Mississippi  headwaters 
had  been  $8.78  in_  1897  per  1,000,000  o.  f.  storage 
capacity,  which  included  mainten.  and  repairs  up 
to  June  30, 1896,  97, 2138. 


In  1896-97  Lt.  Col.  Jones  recom.  sur.  for  sub- 
sidiary basin  at  Deer  and  Bass  Lakes,  and  drg.  in 
Pokegama  Reservoir,  the  latter  not  being  able  to 
carry  its  own  watershed  in  addition  to  what  came 
in  by  leakage  and  other  ways  from  the  reservoirs 
above  it,  97, 2139. 

In  1897  a  recent  ex.  showed  dikes  were  required 
to  prevent  escape  of  water  from  Pine  R.  Reservoir; 
est.,  cost  of  dike,  $10,000,  97, 2140. 

After  ex.,  1896-97,  Lt.  Col.  Jones  recom.  sur.  in 
upper  Crow  Wing  Basin  for  reservoir,  97,  2140. 

In  1898  Maj.  Abbot  believed  Leech  Lake  and 
Winnibigoshish  Reservoirs  could  not  be  safely 
filled  until  sur.  and  proper  repairs  had  been  made; 
that  increase  of  land  values  at  headwaters  of  the 
Mississippi  made  it  a  question  of  completing  and 
making  permanent  the  works  already  on  hand, 
and  of  locating  and  paying  for  large  areas  which 
there  was  reason  to  believe  had  been  submerged 
without  compensation,  Indian  lands,  among  others, 
being  involved,  and  that  careful  measurements 
before  and  after  opening  of  reservoirs  at  the  l.-w. 
season  would  give  all  the  data  really  valuable  in 
connection  with  hydrological  observations,  98, 
1812, 1814. 

Act  Mar.  3,  1899,  provided  funds  for  conversion 
,  of  lieech  Lake  Dam  into  a  concrete  and  steel 
structure,  99, 2183;  00, 2789. 

Act  1899  approv.  application  of  imexpend.  funds 
to  renewal  and  repair  of  reservoir  dams  already 
constr.  Est.  cost  of  such  work,  incl.  land  damages 
and  contingencies,  $300,000.  Money,  therefore,  for 
Gull  Lake  Reservoir  applied  to  reconstr.  of  old  dam 
at  Lake  Winnibigoshish,  and  to  completing  new 
dike  at  Pine  R.  Reservoir,  99, 2183. 

Act  June  13,  1902,  provided  $10,000  to  be  used 
bet.  Brainerd  and  Grand  Rapids,  Minn.,  03,  375. 

Act  June  13,  1902,  provides  for  renewal  and  re- 
pair of  dams,  further  investigation,  ex.  and  sur. 
Pine  R.  and  Sandy  Lake  Reservoirs,  Willow  R., 
sur.  of  flowage  lines  of  reservoirs,  purchase  of  lands, 
03, 1529. 

Est.  for  constr.  reservoir  in  Willow  R.,  $550,000, 
03, 1537. 

Remarks  on  desirability  of  constr.  reservoir  in 
Gull  Lake,  06, 1438. 

Act  Mar.  2, 1907,  au.  constr.  low  reservoir  at  Gull 
Lake,  Minn.;  capacity,  3,000,000,000  c.  f.;  cost, 
$70,000,  land  to  be  furnished  free;  also  reconstr.  of 
Sandy  Lake  Dam,  without  lock,  for  SS.;  cost, 
$76,000,  07,  499. 

Above  act  amended  by  striking  out  words  "with- 
out a  lock  for  steamboats,"  08, 532. 

Act  June  25,  1910,  au.  constr.  of  an  equalization 
canal  bet.  Winnibigoshish  and  Leech  Lake  Reser- 
voirs; 1  est.,  161,200,  10,  632.  Act  Feb.  27,  1911, 
provides  $10,000  for  constr.  ry.  br.  over  canal,  11, 
678.  Change  in  route  of  proposed  canal  suggested, 
westerly  route  desired,  13, 2182. 


1 H.  D.  363,  61st,  2d. 
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SURVEYS. 

Mississippi  B.: 

1869-70.  By  F.  Cook,  under  direction  ol  Maj. 
Warren.    B.,  70, 282, 285. 

1874-75.  By  J.  D.  SMnner,  under  direction  ol 
Maj.  Parquhar.    B.,  76,  li,  434-441. 

1878-79.  By  J.  McCalman  and  E.  Davenport, 
under  direction  of  Capt.  Allen.  B.,  79, 119J-1205, 
1212-1217. 

St.  Croix  R.: 

1878-79.  By  H.  S.  Treheme,  G.  R.  Stunz,  M.  L. 
Lum,  W.  H.  Fuller,  and  J.  Allard,  under  direction 
ol  Capt.  Allen.    B.,  79, 1193, 1206, 1217-1220. 

CMppewaE.: 

1878-79.  By  J.  H.  Dager,  E.  T.  Parker,  W.  W. 
Strong,  W.  W.  Redfleld,  and  G.  O.  Foss,  under 
direction  ot  Capt.  AUen.  E.,  79,  1193,  1207-1209, 
1220-1222. 

Wisconsin  E.: 

1878-79.  By  C.  Wanzer  and  E.  T.  Parker,  under 
direction  ot  Capt.  Allen.  E.,  79,  1193,  1209-1211, 
1222-1224. 

Sources  of  Mississippi,  80,  1590,  1597;  81,  1761, 
1783, 1802;  83,  1833,  1835. 
Sources  ot  St.  Croix,  80, 1601, 1615. 
Sources  ot  Chippewa,  80, 1607, 1624. 
Sources  ot  Wisconsin,  80, 1609, 1632. 
Sources  ot  Rook  E.,  81, 1770, 1807. 
Sources  ot  Cannon  R.,  83, 1833;  84, 1634. 
Sources  ot  Minnesota  E.,  84, 1632. 

Sur.  and  ex.  under  Maj.  Jones  were  made,  1894-97, 
for  reservoir  at  Gull  Lake,  and  to  determiue  the 
cost  and  practicability  of  giving  it  a  capacity  of 
12,500,000,000  c.  f.,  95,  2176;  97,  2140. 

Resur.  of  Pine  E.  Reservoir  completed  in  1897-98 
showed  orig.  maps  to  have  been  inaccurate,  97, 
2140;  98, 1813. 

Ex.  made,  1896-97,  by  Lt.  Col.  Jones  for  reservoir 
site  on  the  upper  Crow  Wing,  97. 2140. 


Elevation  of  Mille  Lacs  Lake,  81, 1827. 

Ex.  Mille  Lacs  Lake  with  view  to  constr.  of  dam 
at  its  outlet,  and  utilization  as  a  part  of  the  general 
upper  Mississippi  E.  reservoir  system,  au.  act 
Jime  3,  1896;  made  by  Lt.  Col.  Jones,  1897  (local 
engineer  reported  favorably,  but  Chief  of  Engineers 
advised  delaying  action),  97, 2170. 

Sur.  made  below  Pokegama  Dam  in  1897-98  by 
Maj.  Abbot  to  determine  flowage  rights,  98, 1813. 

Act  Mar.  3,  1899,  provided  for  lull  and  accurate 
sur.  ol  flowage  lines  ot  Winnibigosbish,  Leech 
Lake,  Pokegama  Falls,  and  Pine  E.  Reservoirs, 
for  permanently  marking  such  lines,  and  also  for 
sur.  and  determination  ot  cause  and  how  to  prevent 
floods  bet.  Sandy  Lake  and  Brainerd,  and  their 
effect  on  navigation,  99,  2183;  00,  2788.  B.  by 
Maj.  Abbot,  June  4,  1900;  ests.— levees,  $750,000; 
canal,  $937,000;  cutK)fls,  $1,796,000,'  01,  451,  2343. 

Sur.  of  Willow  E.,  with  view  to  constr.  reservoirs 
to  retain  flood  water;  cost  prohibitive,  03,  1531, 
1536. 

E.  by  BEEH.,  Nov.  5,  1906,  rel.  to  prevent, 
excessive  floods  in  Aitken  County.  Eecom.  exten- 
sion ot  reservoir  system.* 

Pre.  ex.  au.  act  Mar.  3,  1909,  with  plan  and  est. 
of  cost,  with  view  to  an  equalization  canal  bet. 
Lake  Winnibigoshish  and  Leech  Lake.  E.  by 
Maj.  Shunk,  June  17  and  Aug.  5, 1909;  est.,  $61,200  » 
10, 642. 

Maps:  s 

Showing  proposed  sites  ot  reservoirs,  80, 1600. 

Drainage  area  of  Pine  E.  Eeservoir,  81, 1790. 

Proposed  location  of  dam  at  Pokegama  Falls, 
81, 1800. 

Drainage  area  of  Bock  R.,  81, 1808. 

Showing  progress  on  Winnibigoshish  Dam,  83, 
1456. 

94, 1702.    (See  Operations.) 

Sketches  and  photos,  01, 2314. 

Pine  R.  Dam,  photo,  06, 1438. 

Reservoirs  at  headwaters  11, 1978. 


Part  (n),  HH-1 


Mississippi  River,  Headwaters,  Reservoirs  at. 
(Operation  and  care.) 


APPEOPBIATIONS.    (Seep.  1089.) 

COMMEKCE. 

Benefits  of,  from  reservoirs,  05,  1675;  06,  1464, 
1468. 

Amount  of  capital  interested  in  manuf.  plants 
bet.  St.  Paul  and  Pokegama  Dam,  using  R.  as 
principal  source  ot  power,  $13,000,000  to  $15,000,000. 
Industrial  development  ot  Mimieapolis  largely  due 
to   water   power.    About    $170,000,000    worth    of 


manut.  products  produced  an.  at  Minneapolis. 
Turbines  at  Minneapolis  alone  create  abont  43,000 
h.  p.  More  than  16,000,000  bbls.  flour  produced 
an.,  which  can  be  ground  tor  one-fifth  of  the  cost 
by  steam  power.  Average  rental  ot  water  power 
is  less  than  $6  per  h.  p.  per  annum,  06, 1469. 

Prospective  water  power  about  100,000  h.  p.,  06, 
1469. 

Comparison  of  gain  and  loss  to  community  at 
large,  06, 1470. 


1  H.  D.  113,  56th,  2d. 


2  R.  and  H.  C.  42,  61st,  2d. 


s  H.  D.  363,  61st,  2d. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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enghveeks. 

Cblet  ot  Gnglneeis.  a.,  95,  296;  96,  256;  97, 
328;  98,  318;  99,  380;  00,  437;  01,  445;  03,  375; 
03,  399;  04,  424;  OS,  434;  06,  474;  07,  502;  08, 
634;  09,  666;  10,  635;  11,  680;  13,  821. 

Boaids.  Constituted  by  S.  O.  No.  25  to  con- 
sider and  report  upon  matters  connected  with 
operation  ol  reservoirs,  convened  Aug.  14,  1906,  in 
St.  Paul;  spent  5  days  iospecting  reservoir  district; 
held  public  hearings;  U.,  Nov.  27, 1905  (Maj.  H.  M. 
Chittenden,  Maj.  C.  h.  Potter,  and  Capt.  W.  V. 
Judson),  06, 1443. 

In  charge: 

Maj.  W.  A.  Jones,  1895-97.  R.,  95,  2179;  (Lt. 
Col.)  96,  1841;  97,2142. 

Capt.  F.  V.  Abbot,  1897-1900.  R.,  98,  1816; 
(Maj.)  99,  2190;  00,  2800. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01, 2322. 

Maj.  B.  L.  Hoxie,  1901-03.  B.,  03,  1676;  03, 
1638. 

Maj.  G.  McC.  Derby,  1903-06.  B.,  04,  2242;  05, 
1675;  (Lt.  Col.)  06,  1440. 

Col.  J.  B.  Quinn,  07,  496. 

Capt.  E.  H.  Schulz,  1907.    B.,  07, 1584. 

Maj.  P.  K.  Shunk,  1907-.  B.,  08, 1654;  09, 1646; 
10, 1804;  11, 1978;  (Lt.  Col.)  13,  2185. 

1st  Lt.  J.  N.  Hodges,  13,  814. 


Assistants: 

W.  C.  Weel£S.    R.,  00,  2804;  01,  2326. 

Thos.  Robinson.    B.,  04,  2244;  06, 1679. 

LEGISLATION. 

Laws  and  regulations  governing  operation  of 
reservoirs,  06, 1447. 

OPBBATIONS. 

1894-95.  Gates  and  machinery  at  lake  Win- 
nibigoshish  and  Pine  R.  Dams  repaired;  top  of 
Pokegama  Palls  Dam  redecked,  hydrological  ob- 
servations made,  etc.,  96, 2180. 

1895-96.  Portion  of  Leech  Lake  timber 
structure  replaced  by  embankment;  small  dam  to 
strengthen  ridge  bet.  Pokegama  and  Hale  Lake 
built;  hydrological  observations  made,  96, 1842. 

1896-97.  Dams  repaired;  crevasse  in  Pine  R. 
Reservoir  closed  by  earthen  dike;  hydrological  ob- 
servations made,  97, 2143. 

1897-98.  Dams  repaired;  road  connecting 
Leech  Lake  and  Winnibigoshish  Dams  repaired, 
98, 1816. 

1898-99.  Repairs  made  to  Leech  Lake,  Win- 
nibigoshish, Pokegama,  and  Pine  R.  Dams,  and 
road  connecting  Leech  Lake  and  Winnibigoshish 
Dams  was  repaired,  99, 2191. 


1899-00.  Dike  at  Winnibigoshish,  dams  at 
Pokegama  and  Pine  R.,  and  road  connecting 
Leech  Lake  and  Winnibigoshish  Dam  repaired, 
00, 2801. 

1900-01.  Repairs  to  wagon  road,  embank- 
ment of  dam,  and  to  quarters  at  Pine  R.  and  Sandy 
Lake  Dams;  new  bouse  for  dam  tenders  at  Lake 
Winnibigoshish  commenced,  01, 2323. 

1901-03.  Embankment  at  Lake  Winnibi- 
goshish Dam  revet,  extended;  cofferdam  at  dam 
of  Leech  Lake  raised  1';  Sandy  Lake  caving  bank 
protected  by  brash  fascines  and  riprap;  dam- 
tender's  house  at  Lake  Wiimibigoshish  completed 
and  repairs  to  house  at  Sandy  Lake  Dam,  03, 1676. 

1903-03.  Lake  Winnibigoshish  and  Leech 
Lake  Reservoirs  in  operation;  reconstr.  completed; 
work  of  reconstr.  Pokegama  FaUs  Reservoir  com- 
menced; minor  repairs  to  telephone  line;  and  new 
dam-tender's  house  at  Leech  Lake  Dam  com- 
menced, about  three-fourths  completed,  03, 1538. 

1903-04.  Reconstr.  Pokegama  Falls  Dam 
completed  and  placed  in  operation;  minor  repairs 
made;  house  at  Leech  Lake  Dam  practically  com- 
pleted; and  preparatory  work  for  new  gauging 
station  in  progress,  04,  2242. 

1904^6.  Minor  repairs  to  dam-tender's  quar- 
ters and  telephone  lines,  06, 1676. 

1906-06.  Minor  repairs  to  dam-tender's  quar- 
ters and  telephone  lines;  reservoir  dikes  near 
Bena,  Minn.,  repaired  and  made  water-tight;  dam- 
aged revet,  of  dike  and  protection  boom  at  Winni- 
bigoshish Dam  repaired;  leaks  in  Leech  Lake 
embankment  made  tight,  06, 1440. 

1906-07.  Minor  repairs,  earthen-embankment 
repairs  at  Leech  Lake  Dam  continued,  and  sluice 
piers  extended,  07, 1584. 

1907-08.  At  Winnibigoshish  Reservoir,  dikes 
near  Bena  strengthened;  road,  telephone  line,  and 
dam  repaired,  etc.;  at  Leech  Lake  Reservoir, 
earthen  embankment  strengthened;  at  Pokegama 
Reservoir,  repairs  to  revet,  and  minor  repairs; 
Pine  R.  Reservoir,  sluice  gates  painted;  repairs  to 
dam-tender's  bouse,  and  fences  renewed,  08,  1654. 

1908-09.  At  Winnibigoshish  Reservoir,  gen- 
eral repairs  made;  steel  br.  across  piers  of  dam  and 
approach  constr.;  at  Leech  Lake  Reservoir,  em- 
bankment revetted,  cofferdam  piling  above  dam 
recapped,  and  repairs  to  br.  across  dam;  at  Poke- 
gama Reservoir,  woodwork  around  dam  repainted 
etc.;  old  buildings  demolished,  moved,  painted, 
and  grounds  cleared,  and  R.  bank  protected;  at 
Pine  R.  Reservoir,  minor  and  misc.  repairs,  09, 
1646. 

1909-10.  Minor  repairs  and  alterations  at  all 
places;  at  Leech  Lake  Reservoir,  revet,  of  dam 
completed,  and  work  on  alterations  of  quarters  at 
Pine  E.  and  Sandy  Lake  Dams  under  way,  10, 
1806. 

1910-11.  Minor  repairs;  at  Leech  Lake  Reser- 
voir, telephone  line  built,  water  supply  and  sewer 
system  installed,  and  plans  for  br.  approv.;  at 
Pokegama  Reservoir,  heating  plant  installed  at 
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ofttce  building,  sewer  outlet  put  in,  well  cleaned, 
etc.;  at  Pine  R.  Reservoir,  constr.  of  dwellings 
completed,  sewer  system  installed,  bam  built, 
plans  lor  fisbway  approv.;  at  Sandy  Lake  Reser- 
voir, constr.  of  buildings  completed,  sewer  system 
installed,  bam  built,  11, 197S. 

1911-13.  At  Winnlbigoshish  Dam,  alterations 
made  and  various  items  of  installation  work  done, 
log-sluice  abutment  strenghtened,  work  on  new 
flsbway  begun,  etc.;  at  Leecb  Lake  Dam,  old  br. 
removed,  reinforced-concrete  br.  built,  cellax  ia 
dwelling  enlarged,  hot-air  furnace  installed;  at 
Pine  R.  Dam,  fishway  constr.,  18, 2185. 

PHYSICAL,  CHABACTERISTICS. 

The  max.  quantity  of  water  held  by  the  reser, 
voirs  at  any  one  time  since  their  completion,  95, 
2179. 

Effect  of  the  reservoir  system  upon  the  R.  during 
1-w.  periods,  95,  2180;  96, 1842;  97,  2142. 

Relation  of  run-ofl  to  rainfall  on  the  watershed 
of  the  Mississippi  above  Pokegama  Falls  Reservoir 
Dam  from  1885,  96, 1843. 

Inundation  of  the  valley  of  Pelican  Creek  caused 
by  break  in  Pine  R.  Reservoir,  96, 1844. 

Effect  of  reservoir  system  is  to  increase  stage  of 
water  at  St.  Paul  by  12"  to  18",  04, 2242. 

Table  of  discharge  and  difference  in  storage  for 
year,  OS,  1676;  08,  1655;  09,  1647;  10,  1805;  11, 
1979;  13,2186. 

Relation  of  run-off  to  rainfall  above  Pokegama 
Falls  Reservoir  Dam,  05, 1679. 

Local  opposition  to  reservoir  system  owing  to 
land  being  overflowed,  05,  435. 

Descriptive  and  physical  data,  giving  history, 
area  of  watershed  and  water  surface,  capacity, 
fluctuations,  etc.,  pertaining  to  Lake  Winnlbi- 
goshish, Leech  Lake,  Pokegama  Palls,  Sandy 
Lake,  and  Pine  R.  Reservoirs,  06, 1444,  etc. 

Rate  of  progress  of  released  water  downstream; 
rainfall  and  run-off,  based  on  20  years'  observations, 

06. 1446. 

Mean  an.  evaporation  Ironi  reservoir  surfaces, 

06. 1447. 

Manipulation  of  reservoirs  in  interests  of  naviga. 
tion,  06, 1448;  08,  534. 

Rainfall  (in  inches)  and  run-off  (in  billion  c.  f.) 
for  1905,  06, 1448. 

Gauge  heights  and  volume  of  storage,  06, 1449. 

Consideration  of  complaints  against  reservoir 
system,  06, 1460. 

Principal  complainants,  06, 1451. 
Board  finds  U.  S.  has  not  exceeded  its  rights,  06, 
1452. . 

Diagrams  flow  and  run-off  at  and  above  Poke- 
gama, 06, 1452. 

Contention  of  Itasca  Paper  Mill  Co.  that  their 
water  supply  should  be  greater.  Board  is  of 
opinion  that  co.  has  no  legal  right  to  any  definite 
quantity  of  water.  U.S.  exercises  unquestionable 
right  to  control  flow,  06, 1453. 


Record  of  discharge  observations  before  dams 
were  commenced,  06, 1455. 

Mean  discharge  Pokegama  Palls  Dam  (1884- 
1905);  mean  winter  discharge,  06, 1455. 

Situation  at  Aitkin,  Minn.,  loss  through  flood  of 
1906,  $60,000,  06, 1468-59. 

Diagram  of  flow,  06, 1458. 

Drainage  area  above  Pine  Knoll,  06, 1459. 

Table  showing  effect  of  upper  reservoirs  upon 
flood  at  Aitkin,  summer  1905,  06, 1460. 

Computation  to  determine  flow  of  Sandy  R. 
during  flood  period  of  1906,  06, 1462. 

Remarks  on  probability  of  operating  Sandy 
Lake  Reservoir  to  mitigate  ordinary  floods  in 
Mississippi  R.,  06, 1462. 

Methods  of  releasing  water  to  help  navigation, 
06, 1466. 

Computed  effects  of  reservoirs  on  gauge  heights 
at  St.  Paul,  rmder  present  system,  06, 1467. 

Remarks  relating  to  influence  of  reservoir  water 
below  St.  Paul,  06, 1468. 

Report  by  Lt.  Col.  Derby  upon  "present" 
system  of  operating  reservoirs,  06, 1470. 

PRIVATE  WORK. 

An  attempt  to  cause  a  crevasse,  by  digging  a  6' 
ditch,  50'  long,  in  the  natural  embankment  of  the 
Fine  R.  Reservoir,  made  July  22,  1898,  by  parties 
unknown.  Plan  foiled,  no  damage  done,  by  the 
timely  discovery  by  the  dam  tender,  99, 2191. 

PROJECTS. 

In  1896  Sec.  of  War.  allotted  $5,000  for  closing 
break  in  Pine  R.  Reservoir,  96, 1844. 

Local  opposition  to  reservoirs  (see  Physical 
Characteristics),  06,  435. 

Total  cost  of  reservoirs  to  July  1,  1905,  $1,502,- 
657.84,  06, 1448. 

TJ.  S.  paid  Indians  $160,000  for  overflowage  rights, 
06, 1450. 

Three  solutions  of  problem  of  handling  flood 
waters  suggested:  (1)  Additional  reservoirs  on 
tributaries;  (2)  cut-offs  and  levees;  (3)  relief  canal 
on  straight  line,  Waldeck  to  Pine  Knoll,  06, 1463. 
Board  recom.  modiflcation  of  "present"  regula- 
tions, and  invites  attention  to  possibility  of  con- 
necting Leecb  and  Winnlbigoshish  Reservoirs 
with  canal,  06, 1472. 

Desirable  that  measures  be  taken  for  securing 
more  accurate  gauge  readings,  06, 1474. 

Board  approves  suggestion  of  private  interests 
that  a  plan  be  adopted  for  systematic  distribution 
of  reservoir  benefits,  06, 1474. 

STJEVETS. 

Maps.    96,1844. 

Of  routes  proposed  for  canal.  Lake  Winnlbi- 
goshish to  Leech  Lake  (H.  D.  363,  61st,  2d). 
Reservoirs  at  headwaters,  11, 1978. 


rSeepp.  14-22  fori 
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Part  (o),  HH-1    Mississippi  River— Experimental  Towboats. 


APPROPRIATIONS. 

1910, 1600,000,  la,  1290. 

ENGIIVEERS. 

Clilef  ot  Unglueeis.   R.,  13, 1290. 

Boards.  Lt.  Col.  L.  H.  Beach,  Lt.  Col.  H.  C. 
Newcomer,  Lt.  Col.  C.  L.  Potter,  Maj.  C.  Keller, 
au.  S.  O.  38,  office  Chief  ol  Engineers,  Aug.  2, 1910, 
lor  making  investigations,  designing,  and  constr. 
2  experimental  towboats  of  modem  l)ut  different 
typesf  or  use  on  the  Miss.  R.  and  tributaries,  etc., 
19,  1290. 


OPERATIONS. 

1910-11.  Committee  of  board  visited  Europe 
to  observe  European  practice,  13, 1290. 

1911-13.  Recom.  of  board,  with  tentative 
plans  and  est.,  under  preparation,  13, 1290. 

PROJECTS. 

See  Boards.  Board  formed  pursuant  to  pro- 
visions olsec.  1  of  act  Jime  26, 1910,  13, 1290. 


Part  (p),  HH-1  Mississippi  River  Mouths.^   (Including  main- 
tenance of  South  Pass  Channel.) 


APPROPRIATIONS.    (Seep.  1089.) 
App.  to  be  returned  to  Treas.,  71,  616;  73,  663; 

73,  600. 

Method  of  making  app.  destroys  value  of  imp. 
made,  70,  323. 

Amounts  paid  J.  B.  Eads  for  imp.  of  South  Pass 
under  acts  Mar.  3,  1875;  June  19,  1878;  and  Mar.  3, 
1879,  stated  in  the  reports  of  the  Chief  of  Engineers, 
$8,000,000,  01,  1866. 

Purchase  of  plant  and  materials  from  estate  ol 
J.  B.  Eads,  127,636.94;  ot  lands  and  buildings, 
$35,000,  03,  329-330. 

COMMERCE. 

Importance  of  imp.,  66,  Iv,  241;  69, 265;  70, 345; 

74,  778,  792,  797,  801,  808. 

Number  and  draft  of  vessels  passing  mouth  in 
1869-77,  69, 264;  71, 611;  73, 668;  73,  601;  74, 683; 
76, 823;  76, 550;-  77,  427. 

Size  of  larger  vessels  passing  mouth,  74,  817,  845. 

Effect  of  work  done  on  C,  73,  554;  73,  69S. 

Importance  of  reliable  and  adequate  outlet  for 
C.  of  vaUey,  74,  778,  797,  801. 

Necessity  for  buoys,  and  suggestions  concerning, 
67, 367. 

Vicious  action  of  pilots,  and  towboat  association, 
69,  263;  71,  514;  73,  552;  73,  596,  699.  Action  of 
Congress  concerning  (see  Legislation). 

In  1897-98  C.  considerably  impeded  by  motion 
of  large  volumes  of  sand  along  bottom  of  chans., 
98, 1447. 


Number  of  deep-draft  vessels  increased;  able  to 
carry  full  cargoes;  business  of  New  Orleans  in- 
creased, and  freight  rates  decreased,  06,  386. 

Statement  of  receipts  and  shipments,  1902  to 
1911,  incl.,  13,  648. 


CONTRACTS.^ 

1866.  H.  Tyler,  formation,  and  mainten.  of 
Chan,  i  n  Southwest  Pass,  66,  iv,  243.  Annulled 
1867  tor  inadequate  character  ot  means  used,  67, 
38,  362;  70,  324. 

1868.  Atlantic  Works,  Boston,  dr.  boat, 
$223,000,  68,  478.  Extension  of  time  granted,  68, 
479.    Completed  May,  1868,  68,  479. 

1871.  J.  Roach,  second  dr.  similar  to  first,  71, 
512;  completed  1872,  73,  563. 

Por  yearly  purchases,  etc.,  see  each  an.  report. 

1903.  Johnson  Iron  Works  (Ltd.),  furnishing 
new  boiler  and  repairing  U.  S.  tug  Startle,  $3,895, 
03, 1281. 

1903.  Oscar  P.  Barrett,  furnishing  st.,  $3.75 
0.  y.,  03,  1281.  Johnson  Iron  Works  (Ltd.),  fur- 
nishing and  installing  boiler  in  U.  S.  boat  Chere 
Amie,  $2,576,  04, 1888. 

1904.  W.  G.  Coyle  &  Co.,  coal,  34.950  bbl.; 
Oscar  F.  Barrett,  st.,  $3.65  t.,  04,  1888.  W^  G. 
Coyle,  coal,  340  bbl.;  Johnson  Iron  Works  (Ltd.), 
constr.  barge,  $2,250;  Johnson  Iron  Works  (Ltd.), 
rebuilding  U.S.  boat  Chere  Amie,  $13,950,  05, 1441. 

1905.  Ernest  Lee  Jahnoke,  constr.  4  barges, 
$2,800  each,  06, 1302. 


1  Sur.:  R.,  July  6, 1829;  Feb.  9, 1837,  est.,  $10,000,000;  Jan.  30, 1839;  Oct.  28, 1852,  est.,  $30,000  and  $315,000. 
(H.  D.  482,  66th,  2d.) 

2  Proposals:  Recom.  concerning  method  ol  making,  66,  iv,  239.  For  forming  and  maintaining  ehan.  at 
Southwest  Pass,  1866,  66,  iv,  243.  For  constr.  and  delivery  of  dr.  boat  Esaayom,  68,  476.  Rejected  as 
excessive,  68, 176.    New  proposals  for.  68.  477.    Tor  second  dr.  boat.  General  McAlester,  71, 512. 
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1906.  Oscar  F.  Barrett,  St.,  J4.10  c.  y.;  W.  G. 
Coyle,  coal,  360  bbl.,  06, 1302.  Richard  M.  Murphy, 
willows,  $1.55  cord;  Ellicott  Machine  Co.,  cast  steel 
ball  and  socket  joint  for  dr.  Qen.  Abbot,  $547  lor 
first  joint,  $347  tor  subsequent  joints,  07, 1415. 

1907.  Ellicott  Machine  Co.,  suction  heads  for 
dr.  Qen.  Abbot,  $574  for  first  head,  $436  for  subse- 
quent heads,  07,  1416.  Ellicott  Machine  Co.,  6 
lengths  wrought-iron  pipe  for  dr.  Gen.  Abbot, 
$1,136;  Oscar  F.  Barrett,  St.,  $4.15  o.  y.;  Houlton 
Lumber  Co.,  y.  p.  piles  and  waling  timbers  (quan- 
tities and  prices  given),  07,  1416.  Eiohard  M. 
Murphy,  willows,  $1.14  cord;  James  Shewan  & 
Sons,  repairs  to  dr.  Gen.  Abbot,  $40,207.98;  and 
addl.  repairs,  $5,449.50,  OS,  1477. 

1908.  Bucyrus  Co.,  ball  and  socket  joints  for 
dr.  Qen.  Abbot,  $320  for  first  joint,  and  $305  for 
subsequent  joints;  Ellicott  Machine  Co.,  suction 
heads  for  dr.  Qen.  Abbot,  $379  each,  08,  1477. 
Stern  Foundry  &  Machinery  Co.,  suction  pipe  for 
dr.  Gen.  Abbot,  $220  each;  Griscom-Spencer  Co., 
ball  and  socket  joiuts  for  dr.  Sumter,  $260  each, 

09,  1463.  E.  W.  Vinyard,  y.  p.  piles  and  waling 
timber;  piles,  100  f.;  waling  timber,  150  f.,  09, 
1464.  Oscar  F.  Barrett,  St.,  $4.25  c.  y.;  Robert  M. 
White,  willows,  $l.p9  and  $1.24  cord,  depending 
on  place  of  di^livery,  09, 1457. 

1909.  Ellicott  Machine  Co.,  2  sand  pumps  and 
2  Y  pipes  for  dr.  Sumter,  $4,277;  Salmen  Brick  & 
Lumber  Co.,  piles  and  waling  timber  (quantities 
and  prices  given);  J.  C.  Jung,  coal,  36.850  to  47.850 
bbl.,  depending  on  place  of  delivery,  09,  1454. 
Richard  M.  Murphy,  St.,  $3.45  c.  y.,  09,  1457. 
Jas.  G.  Swarbriok,  subsistence  supplies  (articles, 
quantities,  and  unit  prices  given);  total,  $4,327.30, 
09, 1465.  Swift  &  Co.,  fresh  meats  (articles,  quan- 
tities, and  imit  prices  given),  $1,727.76,  09, 1466. 

1910.  Salmen  Brick  &  Lumber  Co.  (Ltd.), 
lumber  and  shingles  (quantities  and  prices  given), 

10,  1601.  Southern  Sawmill  Co.  (Ltd.),  piles  and 
waling  timbers  (quantities  and  prices  given),  10, 
1602. 

1911.  Salmen  Brick  &  Lumber  Co.,  piles  and 
waling  timbers  (quantities  given),  11, 1743. 

1913.  Salmen  Brick  &  Lumber  Co.,  piles  and 
waling  timbers  (quantities  and  prices  given),  12, 
1969. 

(Note. — See  cement  contracts  for  furnishing 
stone,  willows,  and  coal,  under  Southwest  Pass.) 


DEFENSE. 

Suitable  defense  for  proposed  ship  canal  at  Ft. 
St.  Philip,  74, 824. 


ENGINEERS. 

Clilet  of  Engineers: 

In  relation  to  bill  au.  parties  to  take  posses- 
sion of  Pass  a  Loutre,  for  constr.  of  canal;  con- 
clusion adverse,  68,  483. 

Letter  of,  to  Sir  Charles  Lyell,  concerning 
delta  of  Mississippi  E.,  70,  365;  to  T.  Lyman, 
concerning  same,  70,  376. 


Report  reviewing  application  of  jetties  to  the 
imp.  of  mouth  of  Mississippi  E.;  rate  of  bar 
advance,  74,  854. 

Absence  of  littoral  currents.  Gulf  currents 
would  not  be  modified  by  jetties,  74,  855. 

Comparison  of  Sulina,  mouth  of  Danube, 
with  South  Pass;  reason  for  success  of  jetty 
system  at  the  Danube,  74,  856. 

Method  of  bar  formation  at  mouth  of  Missis- 
sippi E.,  74, 858. 

Sulina  bars  have  no  resemblance  to  bars  at 
mouth  of  Mississippi  E.,  74,  859. 

Jetties  would  require  an.  advance,  74, 860. 

Annual  deposit  on  bottom  of  Gulf,  -not  re- 
duced by  .jetties;  rate  of  bar  advance,  74, 865. 

Cost  and  maintenance  of  jetties,  74, 866. 

Application  of  jetty  system  to  mouth  of 
Ehone,  74, 888. 

Memoranda  concerning  imp.  of  entrance  to 
Mississippi  E.  with  jetties,  75,  959,  966,  968, 
972. 

R.,  66,  iii,  24;  67,  37;  68,  55,  483;  69,  46; 
70,  61,  322;  71,  64;  73,  60;  73,  63;  74,  72,  776, 
854;  76, 37, 38,  78,  959, 966,  968, 972;  76, 74;  77, 
72;  78,  82;  80,  141;  81,  189;  83,  186;  83,  198; 
84,  206;  85,  214;  86,  212;  87,  178;  88,  166; 
89,  194;  90,  14,  175;  91,  19,  221;  93,  22,  215; 
93,  20,  238;  94,  20,  219;  95,  21,  244;  96,  24, 
214;  97,  25,  277;  98,  36,  269;  99,  40,  317;  00, 
41,  360,  366;  01,  379,  385;  03,  316;  03,  328;  04, 
347;  05,  35S;  06,  385;  07,  400;  08,  425;  09, 
442;  10,492;  11,529;  13,647. 

Boards; 

1837.  Eecom.  dr.  with  bucket  dr.  at  mouth  of 
E.,  70,  323;  74,  806,  841. 

1853  (for  application  of  app.  of  $75,000).  Eecom. 
(1)  stirring  up  bottom;  (2)  if  this  fail,  dr.  with 
buckets;  (3)  if  both  fail,  then  parallel  jetties  at 
mouth  of  Southwest  Pass  (for  which  an  addl.  app. 
of  $150,000  asked);  (4)  if  needed,  the  closing  of 
lateral  outlets;  (5)  should  all  fall,  a,  ship  canal 
might  be  resorted  to,  66,  iv,  237;  70,  323;  74,  793, 
806,  841.  (Commodore  Latimer,  U.  S.  N.,  Majs. 
Chase,  Beauregard,  and  Barnard.) 

1856.  Eecom.  d.  of  Southwest  Pass  by  stirring 
up  bottom,  66,  iv,  237;  70,  323,  334,  338;  74,  793, 
806, 842.    (See  Projects.) 

1873.  Eeport  upon  plan  (submitted  by  Capt. 
C.  W.  Howell)  for  ship  canal  connecting  Mississippi 
E..with  Gulf  of  Mexico,  74,  823.  B.  considered 
constr.  of  canal  across  Ft.  St.  Philip  Peninsula 
presented  no  extraordinary  engineering  dlSiculties. 
Precise  location  of  line  and  est.  required  more  de- 
tailed ex.,  74,  823.  Debouch  of  canal  into  Isle 
au  Breton  Pass  approv.;  also  locatipn  (generally) 
of  inner  end  on  straight  part  of  E.  below  Ft.  St. 
Philip;  doubtful  practicability  of  founding  lift  lock 
by  plan  of  siirrounding  cofferdam,  74, 824.  Eecom. 
following  modifications  (see  Projects);  lock  cham- 
ber to  be  60'-65'  X  500'  w.;  d.  of  water  on  miter  sill, 
25';  side  slopes  of  canal  1'  upon  4';  jetties  would 
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require  increased  dimensions;  more  data  required 
for  location  in  detail,  and  close  est.  oJ  cost,  74,  825. 
(Col.  Barnard,  Lt.  Col.  Newton,  Majs.  Gillmore, 
Warren,  Craighill,  and  Weitzel,  and  Capt.  Howell. 
Col.  Barnard  not  fully  concurring,  submitted 
minority  report.) 

Minority  report  considered  that,  assuming  canal 
to  be  built,  a  more  comprehensive  study  required 
to  fix  location  and  details  of  cost;  before  resorting 
to  canal,  the  superior  advantages  of  natural  mouths, 
and  probability  of  utilizing  them,  should  be  con- 
sidered, 74,  826,  Radical  change  in  location  de- 
sirable,' 74,  829.  Stability  of  lock  foundations 
insufficient,  74,  830.  Engineering  difficulties  un- 
derrated, 74, 831. 

Communication  of  Lt.  Col.  Newton  reviewing 
minority  report,  74, 868. 

Report  of  same  board  on  imp.  of  Passes  as  an 
alternative  to  or  in  connection  with  the  canal. 
Pass  a  Loutre  assumed  to  be  imp.;  d.  of  25'  re- 
quired; jetties  2,200'  apart  and  each  24,000'  1.,  74, 
833.  Closure  of  north  mouth  of  Pass  necessary; 
delicate  and  difficult  work  of;  general  development 
of  delta  sufficient  to  destroy  the  most  skififully 
designed  works,  74,  834.  Ultimate  filling  of  area 
ahead  of  jetties;  difficulties  of  imp.  by  jetties; 
relative  advantages  of  a  Loutre  and  Southwest 
Passes,  74,  836.  Means  used  and  results  obtained 
in  imp.  Vistula  and  Danube,  74,  837,  constitute 
no  precedent  in  imp.  of  mouth  of  Mississippi,  74, 
838.  Stirring  can  not  be  relied  upon  beyond  18'; 
can  not  be  made  a  substitute  for  proper  proj.; 
shoxild  be  continued  until  proper  proj.  is  com- 
pleted, 74,  839.  Proj.  of  canal  offers  best  and 
most  certain  means  of  attaining  proper  .outlet  to 
ocean,  74,  840. 

Minority  report  of  CoL  Barnard  reviews  past 
efforts  to  remove  bars;  conclusions  and  recom.  of 
previous  boards,  74,  841.  Success  of  stirring  since 
1867,  74,  842.  An  attainable  d.  of  2^  possible, 
adequate  tor  C.  purposes,  74,  844.  Plan  of  jetties 
offered  a  probable  attainment  of  d.  w.,  74,  845. 
Discussion  of  application  of  jetties  to  Danube, 
Oder,  Vistula,  and  Rhone,  74,  846.  Application 
to  Mississippi  R.,  74,  860.  Closing  of  North  Pass 
of  a  Loutre  not  desirable;  constr.  of  jetties  not  as 
expensive  as  indicated  by  majority  report,  74, 851. 
South  Pass  should  be  selected  for  trial  of  jetties; 
action  of  jetties  would  retard  bar  advance;  cost  of 
jetties  a  fraction  of  cost  of  canal,  74,  852.  Inesti- 
mable value  of  open  R.  mouth  navigation  as  op- 
posed to  canal,  74,  853. 

Miaority  report  of  Maj.  Warren;  data  for  de- 
tailed est.  not  possessed;  canal  only  proj.  that 
meets  demands  of  U.S.;  feasibility  of ;  canal  should 
be  tried  first,  74,  853. 

Review  of  minority  report  by  Lt.  Col.  Newton, 
74, 871. 

Review  of  entire  question  by  Chief  of  Engineers, 
74,854. 

(Col.  Barnard,  Lt.  Col.  Newton,  Majs.  Gillmore, 
Warren,  Craighill,  and  Weitzel,  and  Capt.  Howell. 


Capt.  Howell  dissented  in  one  point,  viz,  d.  to  be 
maintained  by  dr.  20'.  Col.  Barnard  and  Maj. 
Warren,  not  fuUy  concurring,  submitted  minority 
reports.) 

1S74.  To  determine  best  method  of  obtaining 
and  maintaining  a  sufficient  d.  of  water  at  mouth 
of  Mississippi  R.,  either  by  canal  from  B.  to  Gulf 
or  by  d.  natural  outlets  of  R.,  76,  948.  Boaxd 
visited  Europe  for  ex.  and  information;  conclusions, 
76, 949. 

Various  canal  routes  considered;  that  commenc- 
ing ^  m.  below  Ft.  St.  Philip  and  debouching 
behind  Sable  Pt.  considered  best;length,  6}  m.; 
canal  200'  at  bottom,  308'  at  top,  27'  d.;  lock  near 
R.  7'  lift;  dimension's  65'  x  200'  on  grillage  founda- 
tion; guard  gates -above  and  below  lock,  76,  950. 
Details,  956. 

By  d.  natural  outlets  of  E.;  methods  proposed; 
that  by  stirring  inadmissible  beyond  d.  20',  76, 
951.  Plan  of  parallel]  etties  adopted  in  discussion, 
76,  952.  South  Pass  selected;  jetties  to  be  900' 
apart,  beginning  at  30'  water  within  bar  and  run- 
ning to  30'  without;  1.  of  each  jetty,  11,900';  details 
of,  76,  953.  Puture  rate  of  extension  of  bar,  1,000' 
In  10  years,  76,  954.  Imp.  of  South  Pass  by  jetties 
recom.  in  place  of  canal,  75,  955.  Recom.  that 
entire  amount  for,  be  made  at  once  available,  76, 
956.    Details,  76,  958. 

(Lt.  Cols.  Wright  and  Alexander,  Maj.  Com- 
stock,  Messrs.  H.  MitcheU,  T.  E.  Sickles,  W.  M. 
Eoberts,  and  H.  D.  Whitcomb.) 

Lt.  Col.  H.  G.  Wright  did  not  concur  in  judg- 
ment of  board  as  to  probable  success  of  j  etty  system, 
and  reported  that  the  canal  proj,  offered  reasonable 
chances  of  success,  75,  956.  (See  Chief  of  Engi- 
neers.) 

In  charge: 

Maj.  M.  D.  McAlester,  1866-68.  R.,  66,  iv,  236; 
67, 362;  68,  474. 

Maj.  P.  E.  Prime,  1868-69;  69, 46. 

Lt.  W.  D.  Payne,  1869;  89,  46. 

Capt.  C.  W.  Howell,  1869-78: 

B.,  69,  259;  70,  326;  71,  508;  78,  551;  73, 
596;  74,  682,  778;  75,  822;  76,  544;  77,  419; 
78,  597. 

On  ship  canal  connecting  Mississippi  R.  with 
Gulf  of  Mexico,  74,  778. 

Maj.  W.  H.  Heuer,  1880-84.  B.,  80,  1123;  81, 
1245;  88, 1329;  83, 1031. 

Capt.  T.  Turtle,  1884-85.    E.,  84, 1235. 

Maj.  W.  H.  Heuer,  1885-87.  B.,  86,  1377;  86, 
1225;  87, 1345. 

Capt.  W.  L.  Fisk,  1888-91.  B.,  88,  1229;  89, 
1467;  90, 1726. 

Maj.  J.  B.  Quion,  1891-99.  B.,  91,  1805;  93, 
1469;  93,  1796;  94,  1333;  96,  1725;  96,  1469;  97, 
1731;  98, 1447;  99, 1815. 

Maj.  H.  M.  Adams,  1899-1904.  B.,  00,  2225; 
(Lt.  Col.)  01, 1865;  03, 1324;  03, 1279;  04, 1886. 
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1st  Lt.  E.  M.  Adams,  1901.    B.,  01, 1881. 

Lt.  Col.  C.  B.  Sears,  1905-06.  E.,  05,  1438;  06, 
1299. 

Col.  E.  H.  EufEner,  1907-08.  K.,  07,  1413;  08, 
1474. 

Lt.  Col.  L.  H.  Beach,  1909-10,  and  1912-.    R, 
09, 1451;  10, 1600;  13, 1968. 
Maj.  H.  Burgess,  1911.    B.,  11, 1741. 

Assistants: 

Lt.  D.  W.  Payne.    B.,  68,  478. 

H.  C.  Collins,  77,  428. 

C.  Donovan.  E.,  80,  1123;  81,  1246;  83,  1331; 
83,  1033;  84,  1237;  85,  1379;  87,  1347;  88,  1230; 
89,  1469;  90,  1726;  91,  1807;  93,  1470;  93,  1797; 
94,  1334;  95,  1726  1737;  96,  1471;  97,  1734;  98, 
1449;  99,  1817;  00,  2227;  01,  1867,  1883;  03,  1327; 
05, 1443. 

E.  D.  Jones.    B.,  03, 1283;  04, 1890. 

ESTIMATES.    (See  also  Plans  and  Projects.) 

By  Capt.  W.  H.  Chase,  1837,  Ft.  St.  Philip  ship 
canal,  $8,619,299,  74,  795. 

By  E.  Montaigu,  1868,  proj.  lor  ship  canal, 
$2,665,882,  74,  822.  D.  Southwest  Pass  to  18', 
$129,500;  to  20',  $200,000,  66,  iv,  241.  An.  amount 
required  to  maintain  chan.,  $400,000,  74, 777. 

By  Capt.  Howell,  1873,  Ft.  St.  Philip  ship  canal, 
with  coimectiQg  jetties,  $7,370,803,  74,  788. 

By  BE.,  1873,  foregoing  proj.  modified,  $10,273,- 
000,  74,  826.  More  data  required  for  close  est., 
74, 825. 

By  BE.,  1873,  imp.  of  Pass  a  Loutre  with  jetties, 
$9,572,634,  74,  835.    Uncertainty  of,  74, 835. 

By  BE.,  1874,  Ft.  St.  Philip  ship  canal,  $11,51-4, 
200,  76,  951,  958. 

By  BE.,  1874,  imp.  of  South  Pass  by  jetties, 
$7,942,110;  of  Southwest  Pass  by  jetties,  $16,063,124, 
75,  955,  959. 

By  Chief  of  Engineers,  1874,  Ft.  St.  Philip  ship 
canal,  $13,000,000,  74,  866.  Imp.  of  South  Pass, 
$17,000,000;  imp.  of  Southwest  Pass,  $23,000,000, 
74,  867.  Sur.  of  Southwest  Pass,  1875-76,  $16,666; 
1876-77,  $10,342,  75,  976. 

EXPENDITUEES. 

An.  expend,  required  on  any  plan,  66,  iii,  24,  iv, 
240;  67, 362;  68,  483;  73,  564;  74, 807. 

LEGAL   PBOCEEDIIVGS.    (See   Secretary   of 
War.) 
Purchase  of  lands  and  buildings  of  T.  B.  Eads 
estate  along  Pass,  $36,000,  03, 1280. 


LEGISLATION. 

Legal  enactments  required,  giving  officer  in 
charge  of  public  works  a  judicious  control  over 
use  of  Chans.,  71,  64,  513;  73,  60,  562;  73,  63,  696, 
599. 

Draft  of  an  act  to  facilitate  execution  and  to  pro- 
tect certain  works  of  public  imp.,  71 ,522. 

Act  of  Congress,  1874,  giving  Sec.  of  War  control 
over  Chans,  of  Passes,  74, 72,  685. 

Begulations  fixed  by  Sec.  of  Wat  concerning 
jurisdiction  of  Chans.,  76, 826,  829. 

Act  of  Congress  providing  for  operations  of  J.  B. 
Eads  and  others  on  South  Pass,  76, 170. 


OPEEATIONS.< 

1837-39.  Attempts  to  open  Southwest  Pass 
by  dr.  with  bucket  dr.  failure,  70, 323,  334,  338;  74, 
792,  806,  841.  Further  operations  discontinued 
untU  1852,  74, 841. 

1853-53.  D.  of  Southwest  Pass  to  18';  subse- 
quent rapid  shoaling  of  chan.,  70,  323;  74,  841. 
Further  operations  discontinued  until  1857,  70, 
323. 

1857-58.  Attempts  to  d.  Southwest  Pass  by 
jetties  proving  a  failure,  resort  was  had  to  stirring 
and  harrowing  on  Southwest  Pass  and  Pass  a 
Loutre,  70,  323;  74,  842.  Further  operations  dis- 
continued imtil  1860,  70,  324,  335. 

1860-61.  D.  of  Southwest  Pass  by  (contract) 
use  of  scrapers;  further  operations  discontinued 
unta  1867,  70,  324. 

1867-68.  Completion  of  U.  S.  dr.  boat  Essayom 
and  d.  of  Pass  a  Loutre,  68,  479;  70,  335;  74,  842. 

1868-69.  Continued  operations  of  dr.  boat 
Essayons  on  Pass  a  Loutre,  d.  chan.  from  Hi'  to 
17',  70,  335;  74,  842. 

1869-70.  Repair  of  dr.  boat  and  continuation 
of  dr.  on  Pass  a  Loutre,  70,  326,  336. 

1870-71.  Operations  continued  on  Pass  a 
Loutre  by  U.  S.  dr.  boat;  suspended  July,  1870,  and 
not  resumed  until  1873;  operations  resumed  at 
Southwest  Pass  and  chan.  d.  by  dr.  boat  to  19'; 
new  machinery  attached  to  the  Esmyons,  71,  64 
508,  512;  74,  683. 

1871-73.  Operations  of  Essayom  at  South- 
west Pass  maintaining  18J'  d.;  completion  of  U.  S. 
dr.  General  McAlesUr  and  repair  of  the  Easayoiix, 
73, 551,  653. 

1873-73.  U.S.  dr.  boats  in  Operation  on  South- 
west Pass  until  Mar.,  1873,  when  they  were  trans, 
to  Pass  a  Loutre;  constr.  of  repair  dock  for  dr.,  73, 
596,  601. 


I  Removal  of  bars  by  ordinary  dr.  a  failure;  adequate  focalizing  jetties  enormously  expensive,  66,  iii, 
24,  iv,  237. 

Removal  of  bars  by  harrowing  the  only  plan  that  has  proved  eflJcient,  66,  iii,  24,  iv,  237;  70, 325.  Chan, 
can  be  maintained  only  by  constant  dr.,  74,  806. 

History  of  early  operations,  70,  323,  334,  338;  74,  792,  806,  841. 

Favorable  results  obtained  by  subsequent  operations,  68,  55;  69,  259;  70,  326,  334. 

Delays  in  operations  caused  by  Pilots' and  Tow  Boat  Association  69,263;  71,614;  73,552;  73,696,699. 

Depth  obtained,  and  what  is  intended  by,  74,  686. 

Operations  of  J.  B.  Eads  at  South  Pass,  75, 980. 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 


EIVEE  AND  HAEBOE  WOEKS. 


1131 


See  p.  1068. 


MISSISSIPPI  RIVES.      See  special  index,  p.  1071. 


1873-74.  Operations  of  Southwest  Pass  aban- 
doned on  account  of  a  blockade  from  grounded 
vessels  and  consequent  transferment  of  dr.  to  Pass 
a  Loutre,  74,  684;  76,  78. 

1874-76.  Mainten.  of  Pass  a  Loutre  to  17'-19', 
76,  824. 

1875-76.  Operations  on  Pass  a  Loutre  sus- 
pended Aug.,  1875,  and  trans,  to  Southwest  Pass, 
76,  i,  544,  545. 

1876-77.  Continued  on  Southwest  Pass,  main- 
taining 17'-19i',  77,  419,  435. 

1877-78.  Imp.  of  South  Pass  by  jetties  having 
obtained  18',  further  operations  of  dr.  boat  discon- 
tinued; the  JEssayons  trans,  to  Sabine  Pass,  Tex.; 
dr.  boat  Qeneral  McAlester,  with  entire  crew,  lost 
at  sea,  78, 82,  S97. 

1879-80.  At  Head  of  Passes  small  additions 
made  to  upper  dam;  on  e.  jetty,  constr.  of  cribs 
at  the  outer  end  and  of  a  concrete  and  rubble 
masonry  parapet  on  the  jetty  was  in  progress,  80, 
1124.  On  w.  jetty,  work  confined  to  placing  spur 
cribs  and  to  repair  of  jetty,  80,  1134.  Least  d. 
through  Chan.  bet.  jetties,  31';  least  w.  of  30'  chan., 
40';  least  w.  of  26'  chan.,  200',  80, 1123,  H36. 

1880-81.  In  South  Pass,  after  the  failure  of 
dr.  to  reduce  shoal  areas,  spur  dikes  built  from  e. 
shore,  81,  1247.  On  o.  jetty,  placing  of  cribs  at 
outer  end  and  the  constr.  of  concrete  and  rubble 
masonry  parapet  in  progress,  81,  1248.  Localities 
of  dr.  operations,  81,  1257.  Least  d.  of  through 
chan.  bet.  jetties,  30';  least  w.  of  30'  chan.,  20'; 
least  w.  of  26'  Chan.,  230',  81, 1246, 1262, 1268. 

1881-83.  In  South  Pass,  the  old  dam  near 
head  of  Bayou  Grande  rebuilt  for  95';  new  dam 
built  across  Picayune  Bayou;  at  mouth  of  South 
Pass,  small  additions  made  to  masonry  work  and 
temporary  works  built  to  imp.  chan.;  on  e.  jetty, 

16  spur  cribs  placed  and  additions  made  to  masonry 
parapet;  1,813  I.  f.  of  levee  built  along  sea  side  of 
e.  jetty  and  2,125 1.  f.  built  along  w.  jetty;  19  lattice 
wing  dams  built;  dr.  in  operation  during  87  days, 
88,  1329,  1332,  1335,  1336,  1340.  Least  d.  through 
chan.  bet.  jetties,  30.8';  least  w.  of  30'  chan.,  60'; 
least  w.  of  26'  chan.,  210',  83, 1329, 1344, 1350. 

1883-83.  In  South  Pass,  11  wing  dams  built; 
6,810  1.  f.  of  auxiliary  jetty  built  within  and  nearly 
parallel  to  line  of  e.  jetty;  dr.  in  operation  during 

17  days,  83,  1032,  1034,  1036.  Least  d.  through 
chan.  bet.  jetties,  31';  least  w.  of  30'  chan.,  90'; 
least  w.  of  26'  chan.,  240',  83, 1031, 1040, 1044. 

1883-84.  In  South  Pass,  2  wing  dams  built; 
repairs  to  Picayune  Bayou  Dam;  inner  e.  jetty 
extended  1,630';  wing  dam  built  at  head  of  e.  jetty; 
no  dr.  done  since  Feb.,  1883,  84,  1236,  1238,  1239. 
Least  w.  through  chan.  bet.  jetties,  34';  least  w.  of 
30'  Chan.,  150';  least  w.  of  26'  chan.,  270',  84, 1236, 
1242, 1246. 

1884-85.  Extension  of  inner  e.  jetty  605';  re- 
pair of  wing  dam,  outer  end  of  e.  jetty;  no  dr.  done 
since  Feb.,  1883,  86,  1377,  1380.  Least  d.  through 
Chan.  bet.  jetties,  31.3';  least  w.  of  30'  chan.,  130'; 
least  w.  of  26'  chan.,  270',  86, 1377, 1385. 


1886-86.  Constr.  commenced  on  iimer  w. 
jetty;  repairs  to  inner  e.  jetty;  constr.  and  repair 
of  w.  jetty  wing  dams,  86, 1226.  Least  d.  through 
Chan.  bet.  jetties,  33.2';  least  w.  of  30'  chan.,  170'; 
least  w.  of  26'  chan.,  240',  86, 1231. 

1886-87.  Extension  and  repair  to  wing  dams 
in  South  Pass;  repairs  to  iimer  e.  jetty;  extension 
of  inner  w.  jetty;  constr.  and  repair  to  w.  jetty 
wing  dams;  injury  to  masonry  superstr.  by  gale 
of  Oct.,  1886,  87,  1348,  1349.  Least  d.  through 
chan.  bet.  jetties,  32.3';  least  w.  of  30'  chan.,  130'; 
least  w.  of  26'  chan.,  260';  imp.  of  chan.  at  outer 
ends  of  jetties,  87, 1346, 1354. 

1887-88.  Repairs  to  upper  dam  at  Head  of 
Passes;  3  wing  dams,  aggregating  467',  built  on  w. 
side  of  Pass  above  Grand  Bayou;  repairs  to  inner 
jetty,  88, 1229. 

1888-89.  Eepairs  to  upper  dam  at  Head  of 
Passes;  concrete  wall  over  e.  jetty  rebuilt;  repairs 
to  inner  e.  and  w.  jetties;  6  wing  dams  built,  89, 
1472, 1473. 

1889-90.  Eepaiis  to  wing  dams  in  Goat  Isld. 
Beach;  reconstr.  of  concrete  wall  on  inner  e.  jetty 
completed;  repairs  to  inner  e.  jetty,  90, 1728. 

1890-91.  257  cords  of  willows  weighted  with 
earth  added  to  West  7-Head  Dam;  63  1.  f.  of  w. 
end  of  upper  dam  rebuilt;  Wing  Dam  No.  2  in 
Goat  Isld.  Keach  repaired;  cribwork  capping  on 
e.  jetty  extended  800';  continuous  crib  built  over 
the  outer  363'  of  inner  e.  jetty;  cribwork  built  over 
outer  618';  wing-dam  constr.  and  dr.',  91, 1808.' 

1891-93.  Bepairs  to  upper  dam,  West  7-H6ad 
Dam,  and  Wing  Dam  No.  2  in  Goat  Isld.  Beach; 
cribwork  capping  on  e.  jetty  continued  281';  re- 
pairs to  inner  e.  and  w.  jetties;  8  new  wing  dams 
built,  and  repairs  made  to  old  ones,  93, 1471, 1472. 

1893-93.  Wing  dams  constr.  and  inner  line  of 
jetties  repaired;  additions  made  to  outer  lines  of 
e.  jetty;  dr.  for  73  days  performed  in  mainten.  of 
d.,  eto.,  93, 1796. 

1893-94.    Dr.  for  32  days,  94, 1333. 

1894-95.  Outer  dam  at  Head  of  Pass  restored 
and  dike  buHt  to  close  waterway  bet.  it  and  main- 
land; minor  work  of  maintaining  wing  dams, 
jetties,  and  auxiliary  works  performed;  dr.  done 
for  96  days,  95,  1726.  Attempt  made  to  dose 
crevasse  at  Pass  a  Loutre,  95, 1737. 

1895-96.  Structures  maintained,  and  169  days' 
dr.  performed,  96, 1469. 

1896-97.  Structures  maintained,  and  dr.  done 
during  110  days,  97, 1731. 

1897-98.  Structures  maintained,  and  dr.  for 
116  days  done,  98, 1447. 

1898-99.  Structures  maintained,  and  about 
49  days  of  dr.  done,  99, 1816. 

1899-00.  Structures  maintained,  and  dr.  done 
for  about  879  hours,  00, 2225. 

1900-01.  Structures  maintained,  dr.  done  for 
about  898  hours,  and  jetties  and  dams  repaired  at 
mouth,  01, 1866,  1868.  Bepairs  and  alterations  to 
dr.  Beta,  and  10,800'  chan.  dr.,  01, 1882. 
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1901-03.  Dr.  bet.  and  beyond  jetties,  03, 1324; 
purchase  of  floating  plant,  jetties,  dikes,  and  dams 
repaired,  2,700'  o£  chan.  dr.  to  least  d.  of  31'  and  to 
30',  for  a  least  w.  of  40';  condition  of  chan.,  03, 1325. 

1903-03.  Extensive  repairs  made  to  various 
dikes  and  auxiliary  works,  03,  1279,  1283.  Chan, 
beyond  jetties  dr.  to  30'  x  100',  and,  after  shoaling, 
again  dr.  to  28',  03, 1280, 1284. 

1903-04.  96,126  c.  y.  dr.  from  South  Pass  and 
142,155  c.  y.  from  beyond  jetties,  04,  1887.  9,7SS 
s.  y.  of  mattress  placed  around  w.  end  ol  upper 
dam;  380'  of  w.  dike  rebuilt  and  8,417  s.  y.  mattress 
placed  around  the  structure,  04,  1890.  500'  inner 
w.  jetty  raised  2',  row  of  piles  3,150'  1.  driven  along 
inner  e.  jetty  bet.  Dams  16  and  24,  and  2,325'  of 
jetty  repaired;  various  repairs  to  wharves,  build- 
ings, and  plant,  04, 1891. 

1904-05.  504,590  c.  y.  dr.  by  U.  S.  plant,  05, 
1439;  various  repairs  to  dikes,  jetties,  and  dams, 
06, 1443;  also  to  plant,  05, 1444. 

1905-06.  Jetties  and  auxiliary  works  main- 
tained and  385,840  c.  y.  dr.,  06, 1300. 

1906-10.  Jetties  and  auxiliary  works  main- 
tained and  dr.  continued,  07,  1413;  08,  1474;  09, 
1452;  10, 1600. 

1910-11.  Mainten.  of  jetties  and  auxiliary 
works,  repairs  to  plant,  11, 1741. 

1911-13.  Mainten.  of  jetties  and  auxiliary 
works,  repairs  to  mattress  sill  across  head  of  Pass  a 
Loutre,  and  14  days'  dr.  in  outer  chan.,  13, 1968. 

PHYSICAL  CHARACTERISTICS. 

Bars  at  mouth  of  Mississippi  R.,  66,  iv,  236;  70, 
322;  rate  of  advance  of,  70,  322,  377;  74,  854,  857, 
859,  865;  75,  961,  968;  77,  429;  composition  of,  70, 
331,  371;  77,  431;  method  of  formation,  74,  804, 
863,  865;  75,  959;  "drift"  and  "delta"  bars,  dis- 
tinction bet.,  75, 967,  973;  bars  at  mouth  of  Danube 
and  Khine  dissimilar  to,  while  those  at  mouth  of 
Rhone  are  similar  to  Mississippi  R.,  75,  967,  973. 

Action  of  currents  in  Mississippi  R.  at  h.  and 
1.  w.,  74,  804,  863,  865;  currents  of  Gulf  not  littoral, 

74,  855:  77,  433;  sediment,  amount  carried  to 
Gulf,  74,  855,  862,  882;  not  greatest  when  velocity 
is  highest,  74,  863;  76,  966;  77,  433;  velocity 
through  Breton  Isld.  Pass,  74,  790. 

Mud  lumps,  rising  of,  70,  331;  77,  431;  composi- 
tion of,  70,  332,  372;  theory  of  formation,  77,  431. 

Physical  characteristics  of  delta,  70,  352;  74, 
790,  803,  814,  848,  852,  854,  865,  857,  859,  862,  865,  882; 

75,  959;  77,  429;  depth  of,  74,  848,  852;  age  of,  70, 
377;  delta  of  Nile  compared  with,  74, 804. 

Artesian  wells  at  New  Orleans,  record  of  speci- 
mens from,  70,  354;  discussion  of,  70,  368;  profile 
of,  70,  362. 

Ex.  of  specimens  from  bed  of  Mississippi  B. 
70,  371. 

Physical  characteristics  of  Breton  Isld.  Sound 
and  vicinity,  74,  782,  814,  828;  settlement  of  foun- 
dations on  clay,  74,  829,  830. 


Extent  of  deposits  over  area  outside  of  jetty  ends, 
80,  1123,  1132;  81,  1246,  1263;  83,  1330,  1347,  1348; 
83,  1042;  84,  1236,  1241;  85,  1377,  1387;  86,  1234; 
87, 1345, 1361, 1355. 

D.  of  Pass  a  Loutre  since  1875,  83, 1330. 

Force  of  waves  at  outer  end  of  jetties,  83, 1032; 
87, 1349. 

Movement  of  sand  waves,  87, 1351. 

Table  of  d.  and  w.  of  chan.  through  South  Pass, 
88, 1235. 

Dimensions  of  chan.  through  jetties,  1888,  88, 
1237;  89, 1475. 

Min.  d.  through  jetties,  1875  to  1890,  90, 1732. 

Table  giving  d.  through  jetties  at  various  dates, 
93, 1476. 

Shoaling,  93, 1795, 1796;  95, 1726;  97, 1731, 1732. 

Gradual  growth  of  bar  at  end  of  jetties,  93, 1796. 

D.  and  w.:  South  Pass  throughout,  93, 1801;  94, 
1338;  96,  1730;  96,  1473;  97,  1739;  98,  1453;  99, 
1823;  00, 2231;  01, 1869. 

Through  the  jetties,  93, 1802;  94, 1339;  96, 1731; 
96, 1475;  97, 1740;  98, 1454;  99, 1824;  00, 2232. 

At  various  dates,  93,  1803;  94,  1340;  95,  1732 
96, 1476;  97, 1742;  98, 1465;  99, 1825;  00,  2233. 

Changes  in  area  in  vicinity  of  ends  of  jetties  in 
Gulf  of  Mexico,  94,  1343,  1344;  95,  1735;  96,  1480; 
97, 1744-1746;  98, 1468;  99, 1829;  00,  2236. 

Velocity,  sediment,  and  discharge  observations, 
94,  1345,  1347;  96,  1481;  97,  1746;  98,  1460;  99, 
1830. 

Yearly  mean  elevation  of  water  surface,  94, 1346; 
99, 1831. 

Eflect  of  storms  of  1894  to  make  increased  d.,  95, 
1725. 

Port  Eads  gauge  changed  to  conform  to  readjust, 
ment  of  plane  of  average  flood  tide  in  jetty  chan., 
96, 1469. 

Stage  of  B.  at  Carrollton,  La.,  hydrographs  of, 
96, 1480. 

Causes  of  change  in  plane  of  average  flood  tide 
96, 1482. 

Tidal  observations,  96, 1482;  97, 1747. 

Decrease  in  d.  due  to  sand  waves,  97, 1731;  98, 
1447;  99, 1815. 

Table  showing  periods  of  mainten.  of  chan.  from 
1879,  etc.,  97, 1737. 

Deficiencies  in  d.  of  chan.,  98, 1460. 

Damage  by  storm,  03, 1327. 

Table  giving  least  d.  through  shoal  reaches  in 
South  Pass  jetty  chan.  and  chan.  beyond  ends  of 
jetties  for  each  month  of  year  (see  each  an.  report). 

Wearing  of  propeller  bearings  of  dr.,  by  silt,  06, 
1300. 

Lack  of  motive  power  and  rudder  area,  cause  ol 
vessels  grounding,  06, 1300. 

Since  U.S.  undertook  imp.  there  has  been  a  gen- 
eral increasein  d.  of  2';  max.  draft,  1908, 28',  08, 426. 
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MISSISSIPPI  KIVEE.      See  special  index,  p.  1071. 


FLANS.    (See  Estimates  and  Projects.) 

List  of  plans  and  machines  proposed,  70,  338. 

By  B.  Buisson,  1832  (State  engineer  of  Louisi- 
ana), ship  canal  bet.  Mississippi  H.  and  Breton 
Isld.  Sound,  74,  780,  793,  826. 

By  Maj.  W.  H.  Chase,  1837.    (See  Projects.) 

By  B.  Montalgu,  1852,  ship  canal,  commencing 
7  m.  below  Ft.  St.  Philip,  and  running  ne.  6  m.  to 
Gulf  of  Mexico;  canal  100'  at  water  line,  30'  at 
bottom,  24'  d.;  locks  80'  x  400';  berm  15'  w.;  banks 
10'  h.,  15'  at  top,  60'  at  base.  EE.  on  bank  for 
towing  vessels,  74,  781,  816,  827. 

By  McClintock  &  Scott,  1868,  to  eonstr.  (without 
cost  to  U.S.)  a  canal  through  Pass  a  Loutre,  68, 
483. 

By  J.  B.  Eads,  1876,  d.  South  Pass,  with  jetties, 
76,  37, 170,  980.    (See  Projects.) 

No  plan  efficient  without  an.  expend.,  66,  ill,  24, 
iv,  240;  67,  362;  68,  483;  71,  516r  73,  554;  74,  807; 
harrowing  only  plan  "so  far"  eflBoient,  66,  iii,  24, 
It,  237;  70,  325;  results  from  jetties  previously 
eonstr.  (1857)  do  not  encourage  repetition,  68,  iii> 
24;  previous  plans  directed  to  chan.  18'  x  300',  66, 
Iv,  239;  74,  806. 

Discussion  of  plan  of  imp.  by  ship  canal,  74, 780, 
793,  823,  826,  841,  868;  76,  949,  966;  withjetties,  74, 
806,  831,  833,  842,  863,  864,  878,  884;  76,  948,  951,  958, 
959,  966,  968,  972;  by  raking  and  stirring,  66,  iii,  24, 
iv,  237;  67,  366,  367,  370;  70,  323,  329,  338;  74,  792, 
804,  841,  874. 

History  of  Ft.  St.  Philip  Canal,  74,  793,  826. 

Memoranda  of,  various  ship  canals,  74,  796,  817, 
821. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  BE.,  1837,  d.  Southwest  Pass  with  bucket 
dr.,  70, 323;  74,  792,  806  841. 

By  Maj.  W.  H.  Chase,  1S37,  ship  canal,  beginning 
2^  m.  below  Ft.  Jackson,  and  extending  7  m.  to 
Isle  au  Breton  Pass;  canal  30'  x  30'  x  100';  locks 
20*  X  50'  X  200';  connecting  jetties  100'  at  base,  20' 
at  top,  raised  to  level  of  h.  w.,  74,  781,  794, 826,  831. 
E.  of  Col.  J.  J.  Abert,  1839,  caused  abandonment 
ofproj.,  74,781,827 

By  BE..  1852,  d.  Southwest  Pass  by  stirring  up 
bottom,  66,  iv,  237;  70,  323;  74,  793,  806,  841. 

By  BE.,  1856,  d.  Southwest  Pass  by  stirring  up 
bottom;  this  was  united  (doubtingly  on  part  of 
board)  with  sheet-pile  jetties,  66,  iv,  237;  70,  323, 
334,  338;  74,  793,  806,  842. 

By  Maj.  M.  D.  McAlester,  1866,  d.  and  maintain. 
Chan,  in  Pass  a  Loutre,  to  be  done  with  dr.  specially 
eonstr.,  66,  iv,  238;  67,  362,  364,  367,  370;  68,  66; 
69,  46;  advantages  of  Pass  a  Loutre,  70,  343. 

By  Capt.  Howell,  1873,  ship  canal  connecting 
Mississippi  E.  with  Gulf  of  Mexico,  begiiming  near 
Ft.  St.  Philip,  and  debouching  into  Breton  Isld. 
Sound;  canal  bottom,  w.200',d.  27';  looks  80' x  400', 
eonstr.  of  beton,  faced  with  granite;  guard  look 
on  Sable  Isld.;  jetties  connecting  mouth  of  canal 


with  d.  w.,  74,  781,  825;  modified  by  BE.,  74,  825. 
(See  Boards,  1873.) 

By  BE.,  1873,  modified  proj.  of  Capt.  Howell. 
(See  Boards,  1873.) 

By  BE.,  1874,  proj.  or  d.  natural  outlets  of  E. 
(South  Pass)  withjetties.    (See  Boards,  1874.) 

By  J.  B.  Eads,  1875,  d.  South  Pass  with  jetties 
not  less  than  700'  apart,  running  from  30'  of  water 
within  the  bar  to  30'  without;  to  maintain  the 
same  for  20  years  from  time  of  first  obtaining  30', 
chan.  to  be  not  less  than  350'  w.,  76,  37, 170,  980. 

Proj.  for  imp.  of  mouths  of  Mississippi,  1837  to 
1878,  inol.,  proposed  formation  and  mainten.  of 
chan.  18'  d.,  through  either  Southwest  Pass  or 
Pass  a  Loutre,  by  stirring  the  bottom  and  by  dr. 
This  method  of  imp.  discontinued,  1878,  when  imp. 
of  South  Pass  by  j  etties  bad  attained  18'.  Inol.  of 
sur.,  there  was  app.  under  these  proj.,  1829  to  1879, 
incl.,  $2,541,669.53. 

Act  Mar.  3,  1876,  au.  James  B.  Eads  to  build 
jetties  and  other  works  in  South  Pass,  for  ulti- 
mately obtaining  and  maintain,  chan.  30'  x  30O' 
over  bar  at  mouth  of  Pass  through  Pass  into  E. 
above. 

Acts  June  19,  1878,  and  Mar.  3,  1879,  amended 
orig.  act  so  that  James  B.  Eads  was  only  required 
to  obtain  chan.  26'  x  200'  at  bottom,  and  having 
through  it  a  central  d.  of  30'  without  regard  to  w., 
these  Chans,  to  be  maintained  for  20  years  from 
July  8,  1879.  For  this  James  B.  Eads  was  to  ulti- 
mately receive  I6,252,00<!,  and  in  addition  $100,000 
per  an.  for  maintaining  chan. 

By  Maj.  Quinn  for  closure  of  Pass  a  Loutre 
crevasse  in  1895,  96, 1757. 

In  1897,  in  view  of  the  near  assumption  of  the 
imp.  by  the  U.S.,  Maj.  Quinn  est.  that  to  continue 
the  work,  during  the  following  3  years,  $2,000,000 
would  be  required  for  purchase  of  materials  and 
accumulation  of  working  plant;  $1,000,000  lor  labor 
and  materials  for  extension  of  jetties  and  modifica- 
tion of  dikes  and  dams,  etc.;  and  that  the  an. 
expend,  for  mainten.  would  have  to  be  placed  at 
$150,000  yearly.  An  increase  of  from  $10,000  to 
$12,000  yearly  for  inspection,  etc.,  recom.,  97, 1732. 

In  1897  Maj.  Quinn  advised  providmg  $1,000  for 
surs.  at  the  mouth,  97, 1748. 

■  S.  C.  act  June  6, 1900,  au.  removal  unusual  obstr. 
during  f.  y.  1901  by  use  of  M.  E.  C.  dr.  plant,  and 
app.  $25,000  lor  altermg  dr.,  01,  384. 

Act  June  13, 1902,  au.  use  of  U.  S.  dr.  to  maintain 
Pass,  also  au.  purchase  of  lands  bordering  Pass 
from  heirs  of  James  B.  Eads,  deceased,  OS,  317. 

Eads  contract  expired  Jan.  28,  1901,  since  which 
time  chan.  maintained  by  U.  S.  under  provisions 
act  June  6, 1900,  01,  379,  386. 

Act  May  28,  1908,  mcl.  in  proj.  the  dr.  of  shoals 
in  E.  bet.  Cubits  Gap  and  Head  of  Passes,  to  secure 
35'  and  practical  w.,  by  au.  use  of  funds  from  this 
app.,  08,  426. 

Chief  of  Engineers  recom.  that  an.  app.  for 
mainten.  be  increased  to  $150,000,  06, 386. 
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SECRETABT  OF  WAB. 

Regulations  fixed  by,  concermng  use  of  entrances 
to  Mississippi  E.,  while  in  process  of  imp.,  75, 826. 


SUE  VETS. 

1867.  Of  Southwest  and  a  Loutre  Passes  by 
Coast  Sur.,  67,  38,  362.    Results  of,  67,  369,  375. 

1869.    Of  Southwest  Pass,  70,  322,  330. 

Sur.,  73,  553;  73,  597;  74,  684;  75,  825;  76,  548; 
77,  428. 

Soundings;  how  made;  description  of  lines  and 
leads,  74,  685.    Precautions  to  be  used,  74,  686. 

Sur.  of  South  Pass  from  head  to  South  Pass 
Lighthouse,  88, 1234;  89, 1473;  90, 1729. 

Beyond  ends  of  jetties,  88,  1239;  89,  1478;  90, 
1730;  91, 1809. 

Ex.  and  sur.  almost  every  year. 

Minor,  03, 1331;  03, 1285;  04, 1891. 

Maps: 

Mouths  of  Mississippi  E.  in  1722, 1724,  1731;  loca- 
tion of  center  line  of  proposed  canal  (Maj.  Warren) 
delta  according  to  (Talcott's)  sur.,  1838;  compara- 
tive profiles  of  South  and  Southwest  Passes  and 


Sulina  mouth  of  Danube;  comparative  charts  of 
sur.  of  1838, 1867, 1874,  74,  888. 

Map  showing  proj.  tor  imp.  of  Ehone;  compara- 
tive profiles  of;  of  Sulina  mouth  of  Danube,  75, 
974. 

Location  and  sections  of  Ft.  St.  Philip  ship  canal; 
of  South  Pass,  with  location  of  proposed  jetties, 
sections  of,  75,  958. 

Comparative  profiles  of  Southwest  Pass,  1868, 
1871, 1876,  77,  430. 

Pass  a  Loutre,  77,  434. 

Chan.  bet.  jetties,  80,  1144;  81,  1270;  83,  1352; 
83, 1046;  84, 1242, 1248;  85, 1390;  86, 1238. 

D.  over  area  seaward  from  the  end  of  the  jetties, 
80,  1144;  81,  1270;  83,  1352;  83,  1042,  1046;  84- 
1243, 1248;  85, 1390;  86, 1238. 

List  of  charts  accompanying  reports,  81,  1246; 
83, 1331;  83, 1033;  84, 1237;  85, 1379;  86, 1225. 

South  Pass,  86,  1236;  87,  1256;  03,  1330;  03, 
1284;'04, 1892;  05, 1438;  07, 1414. 

Chan.  bet.  jetties,  88, 1242;  89, 1479;  90, 1735. 

Chart  of  portion  of  South  Pass,  showing  location 
of  jetties  at  its  mouth,  91, 1816. 

93,  1804;  94,  1346;  95,  1740;  96,  1484;  97, 1750; 
98, 1460;  99, 1832;  00, 2238;  01, 1870;  08, 1474. 

Head  of  Passes,  03, 1284;  04, 1892;  05, 1438;  07, 
1414. 

Chan,  beyond  end  of  jetties,  04, 1892. 
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Pass  a  Loutre,  Mississippi  Rirer.^ 


APPROPMATIONS.2    (Seep.  1089.) 

CONTRACTS. 

1897.  J.  Stewart  &  Co.,  closure  of  crevasse, 
$136,015,  98, 1488.    Supple.,  98, 1487. 

1899.  Hunter  &  Prey,  sill  across  the  head  of 
Pass  a  Loutre,  Mississippi  R.;  mattress,  $1.15  s.  y.; 
riprap  St.,  $3.25 1.  ($171,402.65),  00, 2248. 

ENGEVEERS. 

Chief  ol  Engineers.  R.,  97,  291;  98,  280;  99, 
321,  323;  00,  365;  01,  382,  383;  03,  314,  315;  03, 
324,  325;  04,  343,  345;  05,  354,  355;  06,  381;  07, 
396;  08,  421. 

In  charge: 

Maj.  J.  B.  Quinn,  1897.  B.,  97,  1776;  98,  1487; 
•99, 1839, 1841. 

Maj.  H.  M.  Adams,  1900,  and  1902-04.  B.,  00, 
2245,  2246;  (Lt.  Col.)  03, 1322-23;  03, 1275-76;  04, 
1881-83. 

Lt.  E.  M.  Adams,  1901.    B.,  01, 1877, 1878. 

Lt.  Col.  C.  B.  Sears,  1905-06.  R.,  05,  1429;  06, 
1295. 


Col.  E.  H.  RuflEner,  1907-08.  B.,  07,  1399;  08, 
1455. 

Assistant.    F.  F.  Axtell.    B.,  01, 1880. 

OPERATIONS. 

1897-98.  Efforts  made  to  close  the  crevasse, 
98, 1487. 

1898-99.  Closure  of  the  crevasse  completed 
Nov.  13,  1898,  but  storm  of  the  next  day  rendered 
more  work  necessary,  99, 1840. 

1900-01.  Break  in  dam  washed  out  31'  wider; 
description  of  condition  of  dam,  01,  1877.  Mat- 
tress sill  built  across  Pass,  01,  1878.  Method  em- 
ployed in  sinking  mats,  01, 1880. 

1904-05.  Constr.  of  dr.  Benyaurd  completed 
(see  Southwest  Pass),  05, 1430. 

1905-06.  85'  dam  washed  out;  continued  ten- 
dency of  crevasse  to  gradually  close  up,  06, 1295. 

PHYSICAL  CHABACTEBISTICS. 

Severe  storm  Nov.  14,  1899,  washed  the  dam  out 
at  2  sections  for  170',  99, 1840. 
210'  of  dam  washed  out,  03, 1322. 


1  Sur.— R.  (this  report  includes  an  est.  of  $100,000  an.  for  mainten.),  Apr.  6, 1857.    (H.  Doc.  482, 55th,  2d.) 

2  1899,  $200,000,  99, 1841;  1900,  $300,000,  00,  2247;  total,  $750,000. 


rSeepp.  14-22  for"! 
Lexplanations,  etc.J 


KIVEK  AND  HARBOR  WORKS. 
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See  p.  1068. 


MISSISSIPPI  KIVEB.      See  special  index,  p.  1071. 


Crevasse  gradiially  closing,  05, 1429. 
Gonstr.  ol  sill  has  been  most  potent  factor  in  re- 
ducing crevasse  discharge,  05, 1430. 

PROJECTS. 

By  Maj.  Quimi,  1897,  closure  of  crevasse  with 
Wakefield  sheet  piling  backed  with  piles,  the  toe 
of  the  dam  to  be  protected  if  necessary  with  brush 
mattresses,  the  dam  to  be  in  2  sections,  1,900'  and 
4,760'  inf.,  resp.,  98, 1487. 

By  Maj.  Quinn,  1899,  mattress  sill,  weighted 
with  St.,  across  head  of  Pass  a  Loutre,  Mississippi 
E.;  est.,  $166,000  (continuing  contract),  99, 1841. 

Maj.  Quinn  est.,  1899,  $115,000  to  close  break 
(642'  w.)  in  dam,  00, 2245. 

For  expend,  ol  $300,000  app.  act  June  6,  1900,  in 
constr.  sill  across  Pass  a  Loutre,  and  constr.  and 


operating  one  or  more  drs.;  est.,  completing  sill, 
$125,000,  and  dr.,  $175,000;  approv.  July  2,  1900, 
01,  384. 

Specifications  for  constr.  sill  across  "Cubits  Gap" 
and  "The  Jump,"  and  building  up  sill  across 
Pass  a  Loutre;  approv.  1907,  to  be  paid  for  with 
the  "present"  balance,  and  as  much  more  as  is 
necessary  from  app.  for  Southwest  Pass,  07,  1400. 


StJBVETS. 

Vicinity  of  crevasse,  03, 1276;  04, 1882. 
Vicinity  of  Pass  a  IjOUtre,  05, 1429. 


98, 1488;  99, 1840;  00, 2246. 
Crevasse  in  Pass  a  Loutre,  03,  1322;  03,  1276; 
04, 1882;  05, 1430;  06, 1296. 
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APPBOPBIATIONS.    (Seep.  1089.) 

ENGINEERS. 

Chief  of  Engineers.  B.,  03,  328;  04,  347;  05, 
367;  06,  384;  07,  399;  08,  424;  09,  444;  10,  496; 
11,  532;  13,  650. 


In  charge: 

Lt.  Col.  H.  M.  Adams,  1903-04.  B.,  03,  1278; 
04, 1885. 

Lt.  Col.  C.  B.  Sears,  1906-06.  E.,  05,  1435;  06, 
1298. 

Col.  E.  H.  Ruffiner,  1907-08.  E.,  07,  1412;  08, 
1473. 

Lt.  Col.  L.  H.  Beach,  1909-10,  and  1912-.  E., 
09, 1469;  10, 1604;  13, 1960. 

Maj.  H.  Burgess,  1911.    E.,  11, 1745. 

Assistant.    C.  Donovan.    E.,  05, 1436. 


OPEEATIONS. 

1903-03.  Various  exs.  and  surs.  made,  and 
plane  of  reference  changed  from  average  flood  tide 
to  m.  1.  w.,  03, 1278. 

1903-04.  Various  exs.  and  surs.  made,  04, 
1885. 

1904-05.  Various  exs.  and  surs.  made;  dis- 
charge measurements;  results  of  discharge  meas- 
urements, 05, 1437. 

1905-06.  Various  surs.  made;  discharge  meas- 
urements, 06, 1298. 

1906-07.  Various  exs.  and  surs.  made  in  Pass 
and  beyond  end  and  of  sill  across  and  crevasse  iu 


Pass  a  Loutre;  ranges  estab.  to  locate  sills  across 
Southwest  Pass  and  proposed  sills  across  Cubits 
Gap  and  The  Jump,  07, 1412. 

1907^8.  Various  exs.  and  surs.  made  in  Pass, 
beyond  jetties,  of  Pass  a  Loutre  crevasse,  and  bet. 
Cubits  Gap  Light  and  head  of  South  Pass;  ranges 
estab.  for  placing  of  siUs  across  Cubits  Gap  and 
The  Jump,  08, 1473. 

1909-13.  Various  exs.  and  surs.  made,  09, 
1459;  10, 1604;  11, 1746;  13, 1960. 

PHYSICAL  CHAEACTEEISTICS. 

South  Pass  is  an  outlet  of  the  Mississippi  B.  and 
"flows  in  a  generally  southern  direction.  Its  1. — 
from  the  Head  of  the  Passes  to  the  Gulf  of  Mexico — 
is  about  13  m.  Prior  to  imp.  it  was  obstr.  by  bar 
at  its  mouth  and  head  over  which  d.  of  9'  and  13', 
resp.,  existed  atl.  w.  (mean  low  Gulf  level),  while 
through  the  balance  of  the  Pass  there  were  d.  of 
more  than  30',  except  at  2  intermediate  localities, 
where  the  d.  were  27'  and  28'.  Tie  w.  of  the  Pass 
varies  bet.  630'  and  850'. 

PEOJECTS. 

Act  June  13,  1902,  au.  continuation  of  exs.  and 
surs.  as  heretofore  during  contract  with  James  B. 
Eads  and  associates,  03, 1278. 

SUE  VETS. 

Maps: 

South  Pass,  03,  1284;  04,  1892;  05,  1438;  07, 
1414;  08, 1474;  09, 1460;  10,  1604. 

Head  of  Passes,  03, 1284;  04, 1892;  05, 1438;  06, 
1298;  07, 1414;  08, 1474;  09, 1460;  10, 1604. 
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SOUTHWEST  PASS. 


APPROPRIATIONS.    (See  p.  1089.) 


COMMERCE.    (See  Physical  characteristics.) 

Description  of.    Vast  C.  interests  concerned,  99, 
1866, 1924. 


CONTRACTS. 

1901.  WiUiam  E.  Trigg  Co.,  oonstr.  ol  dr., 
1286,605, 02, 1324;  contract  annulled,  04, 345. 

1903.  Christie  &  Lowe,  oonstr.  2  jetties,  brush 
mattress,  96i  s.  y.;  riprap,  $4  t.;  concrete,  16.10 
c.  y.;  Johnson  Iron  Works  (Ltd.),  furnishing  and 
installing  boiler  in  U.  S.  boat  ChereAmie,  S2,S75, 
04, 1884. 

1904.  Johnson  Iron  Works  (Ltd.),  rebuilding 
U.  S.  boat  CUre  Amie,  $13,950,  05, 1432. 

1905.  New  York  Shipbuilding  Co.,  constr. 
pump  casing  for  U.  S.  dr.  Barnard,  J2,710,  06, 1432. 
Johnson  Iron  Works  (Ltd.),  oonstr.  sur.  boat, 
17,189,  05, 1433. 

1906.  Schwartz  Foundry  Co.,  making  certain 
repairs  to  U.  S.  dr.  Benyaurd,  $4,721.50, 07, 1403. 
Ellicott  Machine  Co.,  furnishing  ball  and  socket 
joints  for  dr.  Benyaurd,  $560  for  first  and  $360  each 
addl.  joint,  07,  1405.  Woodward,  Wight  &  Co., 
subsistence  supplies  for  dr.  (quantities  and  unit 
prices  given),  07,  1403,  1407.  Ellicott  Machine 
Co.,  2  lengths  iron  pipe  and  4  steel  flanges,  $36  and 
$19.75  each,  resp.;  also  addl.  pipes  and  flanges,  at 
$36  and  $18  each,  resp.,  07, 1405.  Jos.  Edwards  & 
Co.,  cast-steel  elbows  and  sleeves  for  dr.  Benyaurd; 
elbows,  $232.50  each;  first  "sleeve,  $258;  subsequent 
ones,  $230  each,  07,  1406.  Gulfport  Creosoting 
Co.,  creosoted  piles  and  waling  timber;  40'  piles, 
$12;  Siy  piles,  $13.10;  waling  timbers,  $24.07,  07, 
1406. 

1907.  W.  G.  Coyle  &  Co.,  coal,  40§(|:  bbl.;  Thj 
Cudahy  Packing  Co.,  meat  for  dr.  (quantities  and 
prices  given);  Whitney  Supply  Co.,  rubber  suction 
pipe  for  dr.  Benyaurd,  $300  per  length,  07,  1406. 
W.  G.  Coyle  &  Co.,  coal,  40.45$  to  47.45(|;  bbl.,  de- 
pendent on  place  of  delivery,  07, 1407.  Whitney 
Supply  Co.  (Ltd.),  rubber  suction  pipe  for  dr. 
Benyaurd,  $880;  Stem  Foundry  &  Machinery  Co., 
coal  chutes,  $154.46,  07, 1409.  Woodward,  Wight 
&  Co.,  bolts,  nuts,  washers,  rope,  etc.  (quantities 
and  prices  given),  07,  1410.  The  Fairbanks  Co., 
hoisting  engine,  etc.,  $2,800;  Gulfport  Creosoting 
Co., creosoted  piles,  lumber  and  timber  (quantities 
and  prices  given),  07, 1411.  Ellicott  Machine  Co., 
casfr-steel  ball  and  socket  joints  for  dr.  Benyaurd, 
$344  each;  Christie  &  Lowe,  constr.  sill  across 
Cubits  Gap  and  The  Jxnnp,  and  placing  addl. 
mattresses  on  sill  across  Pass  a  Loutre,  $210,194.20, 
08,  1465.  Bowers  Southern  Dredging  Co.,  dr.  14<! 
v.  y.  (contract  modified  1908,  making  prices  for 
certain  parts  of  work  13$  and  6J$  c.  y.),  08,  1467. 
Stem  Foundry  &  Machinery  Co.,  bolts,  washers, 
etc.  (quantities  and  prices  given);  Salmon  Brick 
&  Lumber  Co.,  creosoted  lumber  and  piles;  60' 
piles,  $19.96  each;  30'  piles,  $11.95  each;  25'  piles, 


$9.95  each;  lumber,  $52.50  M  f.  b.  m.,  08,  1468. 
Jas.  6.  Swarbrick,  subsistence  supplies  (quantities 
and  prices  given),  08, 1465. 

1908.  Joseph  Edwards  &  Co.,  oast-steel  elbows 
and  sleeves  for  dr.  Benyaurd;  elbows,  $192.50; 
sleeves,  $178.60  each,  08, 1468.  Jas.  G.  Swarbrick, 
subsistence  supplies  (quantities  given);  Swift  & 
Co.,  meats  (quantities  and  prices  given);  Ellicott 
Machine  Co.,  ball  and  socket  joints  for  dr.  Ben- 
yaurd, $343  each;  Bucyrus  Co.,  cast-iron  pump 
runners,  etc.,  for  dr.  Benyaurd,  $2,694,  08,  1469. 
J.  C.  Jung  Co.,  coal,  36.85(|i  to  47.85(|!  bbl.,  dependent 
on  place  of  delivery,  08, 1471.  Eaubtman  &  Loeb 
(Ltd.),  2  duplex  vertical  engines  for  dr.  Benyaurd, 
$678  for  2;  Jahncke  Navigation  Co.,  dr.,  crew,  and 
equipment,  $213  per  day;  Penn  Bridge  Co.,  constr. 
steel-frame  building,  $12,400,  08,  1472.  Stern 
Foundry  &  Machinery  Co.,  suction  pipes  for  dr. 
Gen.  A  bbot,  $220  each,  08, 1473.  Oscar  F.  Barrett, 
6,000 o.y.  St.,  $4.25  c.  y.;  Robert  M.  White,  willows, 
$1.09  and  $1.24  cord,  dependent  on  place  of  de- 
livery, 09,  1448.  Peter  Eskald,  constr.  sheet-pile 
dams  in  outlet  bayous,  $47,300  (contract  modified 
by  agreement  of  Apr.  29,  1909);  Stern  Foundry  & 
Machinery  Co.,  repairs  to  dr.  Benyaurd,  $11,137.10; 
Crescent  City  Machine  &  Mfg.  Works,  certain  re- 
pairs and  alterations  to  dr.  Benyaurd,  $9,853.05, 
09,  1449.  E.  A.  Sammons  Co.  (Ltd.),  boiler  and 
installing  in  machine  shop,  $4,150;  Salmon  Brick 
&  Lumber  Co.  (Ltd.),  lumber  (quantities  and 
prices  given),  09, 1450. 

1909.  E.  A.  Sammons  Co.  (Ltd.),  ice  machine, 
refrigerating  plant,  and  distilling  plant,  and  in- 
stalling in  machine  shop,  $3,800;  Fairbanks  Co., 
machines  and  engine,  and  installing  in  shop, 
$13,000;  Peter  Eskald,  constr.  16  houses  and  1 
ofHce  building,  $34,940;  Salmon  Brick  &  Lumber 
Co.  (Ltd.),  creosoted  piles  and  lumber  (quantities 
and  prices  given);  Richard  M.  Miu-phy,  St.,  $3.45 
0.  y.,  09,  1450.  Richard  M.  Murphy,  willows, 
$1.50  cord,  10, 1597.  W.  G.  Coyle  &  Co.,  coal,  35t 
and  39$  bbl.  and  $3.60  t.,  dependent  on  place  of 
delivery;  Schwarzchild  &  Sulzberger  Co.,  meats 
(prices  and  quantities  given);  Peter  Eskald,  com- 
bined pile  driver  and  derrick  plant,  $9,192.06, 10, 
1598.  Christie  &  Lowe,  extending  e.  jetty,  mat- 
tresses in  place,  $1.30  s.  y.;  riprap  st.  in  place,  $4 
t.;  Bowers  Southern  Dredging  Co.,  removing  mat- 
tress sill  across  Southwest  Pass,  $40,000;  dr.,  10$ 
0.  y.,  and  furnishing  dr.  plant,  $6  per  day,10,  1566- 

1910.  Salmen  Brick  &  Lumber  Co.  (Ltd.), 
piles  and  waling  timber  (quantities  and  prices 
given),  and  40'  creosoted  piles,  36$  1.  f.;  Bryan 
Black-Lumber  Co.,  60'  1.  p.  waling  timbers,  20$  1.  f., 
10, 1599.  W.  G.  Coyle  &  Co.,  coal  (quantities  and 
prices  given);  Richard  M.  Murphy,  willows,  $1.20 
cord;  Salmen  Brick  &  Lumber  Co.  (Ltd.),  creo- 
soted piles  (prices  given),  11,  1739.  Robinson 
Lumber,  Veneer  &  Box  Co.,  waling  timbers,  $24 
M  f.  b.  m.,  11, 1740. 

1911.  The  Johnson  Iron  Works  (Ltd.),  general 
repairs  to  U.  S.  dr.  Benyaurd,$8,9il.25;  The  Bucyrus 
Co.,  parts  for  U.  S.  dr.  Benyaurd,  2  pump  casings. 
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tl,500;  2  each  back  head  castings,  cast-iron  glands, 
brass  bushings,  water  rings,  $1,125;  Christie  & 
Lowe,  constr.  and  sinking  brush  mattresses  with 
St.,  $1.30  s.  y.  mattresses,  $4  t.  St.;  Eobinson  Lum- 
ber, Veneer  &  Box  Co.,  creosoted  y.  p.  piles  and  -, 
lumber  (quantities  and  prices  given),  11,  1740. 
Oscar  F.  Barrett,  st.,  $3.45  c.  y.,  11,  1741.  New 
Orleans  Coal  Co.,  coal  (prices  given),  12, 1965. 

1913.  Eobinson  Lumber,  Veneer  &  Box  Co., 
piles  and  lumber  (prices  given);  A.  E.  Massey,  St., 
$3.40  c.  y.,  13, 1965.  Eobinson  Lumber,  Veneer  & 
Box  Co.,  piles  and  limiber  (prices  given),  13, 1956. 

ENGINEERS. 

Chief  of  Engineers.  B.,  99,  40,  322,  337;  00, 
365,  366,  383;  01,  383;  03,  315;  03,  326,  326;  04, 
344,  345;  05,  364,  365;  06,  382;  07,  396;  08,  422; 
09,  439;  10,  489;  11, 526;  13,  645. 

Boards: 

Convened,  New  Orleans,  La.,  Nov.  27,  1898,  by 
S.  O.  No.  9,  dated  Mar.  7, 1898  (see  Surveys).  B., 
99, 1864.  (Col.  H.  M.  Eobert,  Majs.  J.  B.  Quinn 
and  D.  C.  Kingman.) 

Convened,  New  Orleans,  La.,  Apr.  26,  1899,  by 
S.  O.  No.  61,  dated  Mar.  16,  1899  (see  Surveys). 
K.,  00,  2288.  (Col.  H.  M.  Eobert  and  Maj.  G. 
McC.  Derby,  Corps  ot  Engineers,  and  E.  Moore 
and  W.  Starling,  civil  engineers.) 

In  charge: 

Maj.  J.  B.  Qujnn,  1898-99.    B.,  99, 1839, 1914. 

Maj.  H.  M.  Adams,  1900,  and  1902-04.  B.,  00, 
2245,  2287;  (Lt.  Col.)  03,  1323;  03,  1276,  1277;  04, 
1882. 

Lt.  E.  M.  Adams,  1901.    E.,  01, 1878. 

Lt.  Col.  C.  B.  Sears,  1905-06.  B.,  05, 1430, 1431; 
06, 1296. 

Col.  E.  H.  Euflner,  1907-08.  E.,  07,  1400;  08, 
1456. 

Lt.  Col.  L.  H.  Beach,  1909-10,  and  1911-.  B., 
09,1441;  10,1594;  13,1951. 

Maj.  H.  Burgess,  1911.    B.,  11, 1735. 

Assistants: 

J.  A.  Ockerson.    E.,  99, 1870. 

C.  Donovan.    E.,  04, 1884;  05, 1433. 

LEGAL  PBOCEEDINGS. 

Condemnation  proceedings,  instituted  by  U.  S. 
dist.  atty.  for  acquisition  of  lands  necessary  for 
proj.  imp.,  settled  by  compromise,  03, 1277. 

OPEEATIONS. 

1901-03.  Plans  for  dr.  revised  and  contract 
let,  03, 1323. 

1903-O4.  12,600  1.  f.  foundation  mattress  laid 
in  e.  jetty,  04,  1883.  Description  of  contractor's 
plant,  04, 18S4. 
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1904-05.  433,422  s.  y.  mattress  and  112,560  t. 
St.  placed  in  jetties;  outer  bar  d.  2',  06, 1434.  New 
dr.  Benyaurd  completed,  05, 1430. 

1905-06.  416,603  s.  y.  mattress,  and  117,868  t. 
St.  placed  in  jetties,  06, 1296;  chan.  through  outer 
bat  d.  to  16',  06, 1297. 

1906-07.  78,074  s.  y.  mattress,  61,027  t.  St., 
and  24,250  c.  y.  concrete  placed  in  jetties;  dr.  con- 
tinued, 07,  1401.  Statement  of  work  done  from 
1903  to  1907,  incl.,  07, 1400. 

1907-08.  19,444  s.  y.  mattress,  8,170  t.  St.,  and 
20,260  c.  y.  concrete  placed  in  jetties,  and  jetties 
completed,  08,  1456.  98,500  s.  y.  mattress  and 
22,162  t.  St.  placed  in  new  sill  across  Cubits  Gap 
aid  The  Jump,  and  in  building  up  old  sill  across 
Pass  a  Loutre,  work  completed;  1,642,193  c.  y.  dr. 
under  contract,  08, 1467;  and  dr.  by  U.  S.  plant 
continued,  08, 1458. 

1908-09.  1,661,076  o.  y.  dr.  by  U.  S.  plant,  and 
1,932,126  under  contract,  09,  1442.  Dams  aggre- 
gating 1,522 1.  f.  built  across  9  outlet  bayous;  various 
repairs  and  imps,  to  plant  at  Burrwood,  incl.  the 
starting  of  16  dwellings  and  an  office,  and  installing 
boiler,  engines,  machinery,  refrigerating  and  dis- 
tilling plant;  work  done  on  building  up  jetties, 
closing  minor  outlet  bayous,  and  on  revets.,  09, 
1443. 

1909-10.  2,782,458  0.  y.  dr.  by  U.  S.  plant  and 
17,946  c.  y.  under  contract;  e.  jetty  extended  sea- 
ward 2,600',  using  70,778  s.  y.  mattress  and  26,542 1. 
St.;  16  houses  and  office  building  completed,  10, 
1594.  One  spur  dike  600'  1.  completed  and  4  others 
commenced,  10,  1595.  Work  on  removal  of  mat- 
tress sill  across  Southwest  Pass,  10, 1594.  Constr. 
of  barges,  wharf,  etc.,  10, 1595. 

1910-11.  3,163,214  c.  y.  removed  by  U.  S.  dr., 
removal  of  mattress  sill  across  head  of  Southwest 
Pass  by  contract  completed,  jetties  built  up,  spur 
•  dikes  built,  repairs  to  plant,  and  misc.  work,  11, 
1737.  Dr.  BaTTiard  trans,  to  Gulfport  H.  and 
Chan.,  11,  528. 

1911-18.  4,177,182  c.  y.  dr.  by  U.  S.  dr.,  work 
on  jetty  extension  practically  completed.  Double 
Bayou  closed,  but  h.  w.  makes  break;  e.  jetty 
raised,  spur  dikes  extended,  13, 1952. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  99,  1865;  99,  2289.  Southwest 
Pass  is  one  of  the  principal  outlets  of  the  Mississippi 
E.  It  flows  in  a  generally  sw.  direction  and  its 
length  from  the  Head  ol  the  Passes  to  the  Gulf  of 
Mexico  is  about  15  m.  It  was  obstr.  by  a  bar  at 
its  mouth,  having  a  depth  of  only  9'  over  it,  while 
the  remainder  of  the  Pass  had  depths  ranging  from 
26'  to  83'  at  1.  w.  (mean  low  Gulf  level).  The 
width  of  the  Pass  varies  between  1,200  and  2,400'. 

Prior  to  the  opening  of  South  Pass  to  deep-draft 
vessels  Southwest  Pass  was  the  entrance  to  the  E. 
generally  used  by  vessels  bound  to  and  from  the 
port  of  New  Orleans,  13,  645. 

Practicability  of  obtaining  a  35'  chan.  of  navi- 
gable width,  99, 1866. 
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HydTography,  99,  1SS6.  Gauge  readings,  99, 
1891. 

Proffle  of  the  Pass,  99, 1895. 

Movement  of  crest  of  bar,  99, 1895. 

Discharge  measurements,  99,  1896.  Pass  a 
liOUtre,  The  Jump,  and  at  Cubits  Gap,  99, 1906. 

Grounding  of  ships,  list  of  ships,  99, 1937. 

Settlement  and  compression  of  mattresses,  05, 
1434. 

Bules  and  regulations  for  navigation  of  South- 
west Pass  prescribed  by  Sec.  of  War,  May  29,  1909, 
09,  441. 

FBOJECTS. 

History  of  attempted  imp.  of  mouth  of  Missis- 
sippi, 99, 1914. 

BE.,  1898,  est,  1899,  $13,000,000  to  malce  navi- 
gable Chan,  through  Southwest  Pass,  99, 1869. 

BE.,  1899,  est.,  1900,  86,000,000  for  a  35'  chan. 
m.  1.  w.,  1,000^  w.,  with  2  jetties  to  maintain  chan.; 
constr.  of  siUs  across  various  outlets;  closing  of 
minor  outlets  below  the  forts,  and  constr.  of  neces- 
sary dr.  plant,  purchased  land,  with  $150,000  addl. 
per  an.  for  mainten.,  00,  2288,  2291,  2293,  2297; 
proj.  au.,  1902,  03,  316;  03,  327. 

Methods  of  jetty  constr.,  00,  2294. 

Capacity  of  dr.,  00,  2299. 

Lands  acquired.    (See  Legal  proceedings.) 

Necessity  of  increasing  proposed  1.  of  jetties, 
owing  to  shifting  of  bar;  est.  addl.  cost,  $465,000, 
06,1431;  06,383. 

Plans  and  specifications  foi:  constr.  sill  across 
Cubits  Gap  and  The  Jump,  and  placing  addl. 
mattresses  on  and  biiUding  up  sill  across  Pass  a 
Loutre,  au.  May  17,  1907  (see  Pass  a  Loutre),  07, 
398. 

Act  May  28, 1908,  au.  dr.  when  necessary  to  secure 
35'  bet.  Cubits  Gap  and  Head  of  Passes,  to  be  paid 
for  from  app.  for  sur.  and  imp.  of  South  Pass  and 
Southwest  Pass,  08,  422,  424,  426. 


Specifications  for  dr.  22,400'  of  chan.  to  35'  d.  and 
500'  w.  au.  Aug.  7, 1907;  est.,  $475,440,  08, 1457. 

Questionable  benefit  of  sills  across  Cubits  Gap 
and  The  Jump,  and  increased  height  of  sill  across 
Pass  a  Loutre,  09, 1444. 

Addl.  dr.  plant  au.  act  Mar.  3, 1909, 13, 645. 

SURVEYS. 

Joint  resol.  Congress,  Feb.  17,  1898,  au.  sur.  of 
Southwest  Pass,  and  report  upon  practicability  of 
securing  navigable  chan.  of  adequate  w.  and  of  36 
d.  at  m.  1.  w.  of  the  Gulf  of  Mexico  throughout  the 
Southwest  Pass.  Sur.,  1899,  by  Maj.  Quinn  for 
BE.  (B.  fav.;  see  Projects),  99, 1864. 

Triangulation,  99,  1871.  Triangle  sides,  99, 
1872.  Geopgraphical  positions,  99,  1875.  Shore 
line  and  topography,  99, 1877.  Precise  levels,  99, 
1878.  Bench  marks,  99,  1878.  Eange  elevations, 
99, 1880.    Meter  ratings,  99, 1898, 1907. 

Act  Mar.  3,  1899,  provided  for  appointment  of  a 
board  of  4  engineers,  of  whom  2  "shaU  be"  from 
civil  lite,  to  prepare  and  report  a  proj.  for  securing 
navigable  chan.  of  suitable  w.  and  of  35'  d.  m.  1.  w. 
of  the  Gulf  of  Mexico  throughout  the  Southwest 
Pass,  to  submit  detailed  est.  of  the  cost  of  each  and 
every  feature  of  the  proj.,  and  to  report  especially 
whether  necessary  to  constr.  inner  jetties  (see 
Projects),  00,2288. 

Minor,  05,  1435;  09,  1443;  10,  1595;  11,  1737; 
18, 1953. 

Discharge  measurements,  09, 1444;  10, 1596. 

Subsidence  of  jetties  10, 1596. 

Maps: 

Chart  showing  location  of  jetties,  04,  1884;  11, 
1736. 

Details  of  mattress  constr.,  04, 1884. 

Progress  chart,  06, 1432;  06, 1296;  07, 1402. 

Part  of  Southwest  Pass,  07,  1402;  08,  1460;  09, 
1444;  10,1596. 


HH-15(a) 


Cairo  (Ohio  River)  to  Mouth. 


(Including  levees  and  reclamation  of  alluvial  basin;  imp.  of  R.  below  Cairo;  estab. 
of  gauges  on  Mississippi  and  protection  of  water  front  at  Memphis,  Vicksburg,  and 
New  Orleans  and  several  other  Hs.) 


APPKOPBIATIONS.    (Seep.  1089.) 

Detailed  lists  of  money  statements,  01,  S.,  21; 
03,  S.,  19;  03,  S.,  29;  04,  S.,  28;  06,  S.,  27;  06, 
2485;  07,  2626;  08,  2659;  09,  2662;  10,  2940;  11, 
3187;  13, 3727. 

COMMERCE. 

Effect  of  levees  on,  74,  390;  75,  559,  563;  79, 
1018, 1819. 
Eequirements  of,  79, 1011. 


Saving  to  C.  by  increased  d.,  79, 1011, 1021. 

Registered  tonnage  plying  on  the  lower  Missis- 
sippi, 91,  3576. 

Shipments  of  bulk  grain  by  barges  to  New  Or- 
leans during  1890,  91, 3578.  - 

Statement  showiag  approx.  receipts  and  ship- 
ments of  freight  by  R.  for  1890-91,  91,  3686,  3718. 

Impossible  to  obtain  an  exact  statement  of  the 
freight  traffic  on  the  R.  without  employing  special 
agents.    Statistics  collected  by  local  bodies  at  so 
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few  places  that  the  total  traiSc  can  only  be  guessed 
at,  95,  3674. 

E.  traffic,  its  character  and  volume,  01,  S.,  33. 

Diagram,  traffic  at  St.  Louis,  01,  S.,  40. 

Diagram,  tonnage  at  St.  Louis  and  Louisville, 
01,  S.,  40. 

Receipts  and  shipments  at  principal  ports,  03, 
S.,  48;  03,  S.,  72. 

Foreign  C,  New  Orleans,  tonnage  over  5,000,000, 
OS,  S.,  153;  03,  S.,  299. 

Growth  of  papulation,  business,  and  wealth 
along  alluvial  valley  since  protection  has  been 
given,  04,  S.,  24;  05,  S.,  24. 

At  WicUifle,  Ky.,  insignificant,  04,  S.,  247. 

Revival  of  interest  in  E.  trans.,  owing  to  its 
cheapness  and  the  inadequate  facilities  of  EEs. 
The  Kansas  City-Missouri  River  Navigation  Co. 
has  "recently"  been  organized  with  a  view  to 
restoring  the  immense  traffic  by  water  bet.  St. 
Louis  and  Kansas  City,  10,  2976. 

CONTRACTS.! 

1888.  Serbian,  Wright  &  Co.,  levees,  Plum 
Pt.,  15i(f  c.  y.,  88,  2198.  T.  Sullivan,  levees. 
Plum  Pt.,  im  a.  y.,  88,  2198.  D.  T.  Hartnett, 
levees.  White  River  Front,  14}it!  and  15$  c.  y.,  88, 
2207.  J.  T.  Jefferson,  levees.  White  River  Front, 
16(f  c.  y.,  88,  2207.  J.  J.  Cooney,  levees.  White 
River  Front,  190  e.  y.,  88,  2207.  R.  Moore,  dr., 
Vicksburg  H.,  IS*  c.  y.,  88,  2282.  W.  L.  Kille- 
brew,  brush,  $1.09  cord;  St.,  J1.39  c.  y.,  88,  2283. 
E.  Evans,  willow  braces,  400  each;  willow  stringers, 
87J0  each,  88,  2283.  Purcell  &  Greaoe  and  Arnold 
&  De  Garis,  levees,  Tensas  Front,  25$  c.  y.,  88, 
2286.  Tapper  &  Fisher,  levees,  Amos  Bayou,  170 
0.  y.,  88,  2287.  W.  E.  Harvey,  levees,  Panther 
Forest,  190  c.  y.,  88,  2287.  L.  C.  Dulany,  levees, 
Leland  Second  Loop,  160  c.  y.,  88,  2287.  W.  E. 
Harvey,  levees.  Brooks  Break,  180  c.  y.,  88,  2287. 
W.  E.  Harvey,  levees,  Matthews  Bend,  190  c.  y., 

88,  2287.  Andrews  Bros.,  levees.  Whiskey  Chute, 
280  0.  y.,  88,  2287.  McTighe  &  McKee,  levees. 
Grand  Lake,  220  c.  y.,  88,  2287.  Ogden  &  Jones, 
levees,  Kempe,  28J0  c.  y.,  88,  2304.  E.  M.  White, 
levees.  Deer  Park,  14f0  c.  y.,  88, 2304. 

1889.  S.  P.  McKelvey,  St.,  67.60  c.  y.,  89, 
2666.  Madison  Marine  EE.  Co.,  20  wooden  barges, 
$2,626  per  barge,  89,  2668.  W.  O.  Flyon  &  Co., 
embankment,  18g0  c.  y.;  excavation,  200  c.  y.; 
grubbing,  $175  acre;  filling  timber,  $30  acre,  89, 
2691.  D.  T.  Hartnett,  J.  K.  Jeffries,  and  Arnold 
&  McDonel,  enlargement  and  repair  of  levee, 
Eobinsonville,  15|0  c.  y.,  89,  2691.  Flynn  & 
Cook,  levees,  Webb,  15$  c.  y.,  89,  2691.  Fudge 
&  Keams,  enlargement  of  Blands  Bayou,  15^0 
c.  y.,  89,  2691.  G.  Hartweg,  St.,  $1.95  t,  89,  2702. 
E.  Evins,  brush,  $1.27i  cord;  poles,  $1.47i  cord, 

89,  2704.  B.  Evins,  brush,  $1.17i  cord;  poles, 
$1.67J  cord;  St.,  $1.73f  c.  y.,  89,  2709.    Alabama 


Dredging  &  Jetty  Co.,  dr.,  Vicksburg,  170  c.  y., 
89,  2713.  R.  Johnson,  levees,  Duval,  130  o.  y., 
89,  2714.  J.  A.  Cannon,  levees,  Greenville,  13|0 
0.  y.,  89,  2716.  T.  Sullivan,  levees,  Skipworth, 
16i0  c.  y.,  89,  2715.  Ogden  &  Jones,  Kempe 
Levee,  28J0  c.  y.,  89,  2727.  J.  McGinty,  levees, 
Tensas  Parish,  190  o.  y.,  89,  2728.  J.  Poitevent, 
lumber,  $10.90  M  f.  b.  m.,  89,  2731.  J.  H.  Gardner, 
poles,  $2.75  to  $3  cord;  brush,  $1.68  cord,  89,  2731. 

1890.  E.  Evins,  brush,  $1.27  cord;  poles,  $1.47 
cord,  90,  3242.  G.  Hartweg,  St.,  $1.60  t.,  90,  3242. 
Bryant  &  Pickett,  brush,  $1.05;  poles,  $1.50  cord. 
Harvey  &  Scott,  levees,  230  to  240  o.  y.,  91,  3618. 
Hunter  &  Frey,  brush,  $1.02;  poles,  $1.60  cord,  91, 
3619.  Harvey  &  Scott,  levee  enlargement,  220  to 
280  c.  y.,  91,  3643.  J.  M.  Whitehill,  levees  and 
repairs,  18i0  to  260  c.  y.  A.  R.  Fudge,  levees,  24J0 
c.  y.  The  Sunnyside  Co.,  levees,  160  c.  y.  E.  E. 
Craig,  levee  repair,  17J0  to  190  c.  y.,  91,  3644.  J. 
Scott  &  Son,  levees,  23i0  0.  y.,  91, 3644. 

1891.  Monongahela  &  Western  Dredging  Co., 
dr.,  260  c.  y.,  93,  3148.  Pardesky  &  Lyman, 
levees,  16.960  c.  y.,  93,  3160.  T.  Sullivan,  levee 
enlargement,  15i0  c.  y.,  93,  3150.  E.  Hely,  st, 
$1.65  to  $1.75  c.  y.,  93,  3165.  Orgill  Bros.  &  Co., 
wire,  2.700  to  6.880  lb.,  93,  3166.  Hartnett  & 
O'Brien,  levees,  180  c.  y.;  O.  Ferguson  &  Sons, 
levee  work,  18.960  c.  y.,  93, 3166.  F.  M.  Ferguson, 
levee  work,  16.940  to  18.440  o.  y.,  93,  3166.  T. 
Sullivan,  levee  work,  15^0  c.  y.,  93,  3167.  Little 
Rook  Granite  Co.,  st.,  $1.50  t.,  93,  3195.  Hunter 
&  Frey,  brush,  $1.10  and  $1.12  cord;  poles,  $1.75 
cord,  93,  3195.  W.  L.  Killebrew,  brush,  $1.33, 
$1.43,  and  $1.14  cord,  93,  3195.  E.  Evins,  brush, 
$1.17;  poles,  $1.97  cord,  93,  3195.  H.  E.  Coffin, 
wire,  2.790  lb.;  strand,  $4.81  100  lbs.;  cable,  $17.95 
and  $18.68  100';  spikes,  $2.59  100  lbs.;  staples,  $2.99 
100  lbs.;  manila  rope,  $9.22  100  lbs.,  93,  3195. 
Broderick  &  Bascom  Co.,  manila  rope,  $9  100  lbs., 
93,  3195.  J.  M.  Whitehill,  levees,  260  o.  y.,  93, 
3199.  B.  Talley,  levees,  13i0  c.  y.;  J.  E.  Mulcahey 
and  J.  M.  Sullivan,  levees,  16.200  c.  y.;  T.  Sullivan, 
levees,  18i0  c.  y.;  T.  W.  Scott,  levees,  12|0  c.  y.; 
Ware  &  Donaven,  levees,  13}0  o.  y.,  93,  3200. 
A.  A.  Arnold  &  Co.,  levees,  1680  c.  y.,  93,  3201. 
J.  A.  Ware,  levees,  140  c.  y.,  93,  3201.  Gary  & 
Bradbum,  levees,  14.980,  23.790,  and  22.980  c.  y.; 
T.  A.  Helgason,  levees,  14.740  c.  y.,  93,  3232.  J. 
Scott  &  Son,  levees,  1550  c.  y.;  N.  W.  Irish,  levees, 
14J0  c.  y.;  Gibson  &  Deaton,  levees,  15.980  and 
16.980  c.  y.;  Louis  Le  Sassier,  levees,  160  c.  y.,  93, 
3232.  Andrews  Bros.  Constr.  Co.,  levees,  13.440 
i;.  y.;  A.  G.  Gillespie,  levees,  18i0  c.  y.,  93,  3233. 

1893-93.  About  100  contracts  for  levee  work, 
at  prices  ranging  from  100  to  570  c.  y.,  93,  3746, 
3814,  3890. 

Hunter  &  Frey,  brush  and  poles;  E.  Hely,  20,000 
c.  y.  St.,  $1.70  to  $1.85  c.  y.,  93,  3745.  J.  H.  Cary 
removing  Nonconnah  Rock,  $2.65  c.  y.;  F.  Hart- 
weg, 25,000  c.  y.  St.,  $1.20  to  $1.69  c.  y.;  Weigel 
Bros.  &  Co.,  10  barges,  $3,100  each;  D.  S.  Barmore, 
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9  taiges,  13,170  each;  S.  M.  Flesher,  10  barges, 
12,800  eacli,  93,  3747.  J.  B.  &  W.  L.  KiUebrew, 
St.,  S1.489  c.  y.  and  49.9*  o.  y.;  S.  M.  Flesher,  15 
brash  barges,  $2,970  each;  Woodward  &  Wight 
Co.,  yellow  pine,  $28  and  $33  M,  93, 3815.  Bucyrus 
Steam  Shoval  &  Dredge  Co.,  dr.  plant,  $69,500; 
J.  W.  Worthington  &  Co.,  3,500 1.  r.,  at  $2.60;  B.  M. 
White,  brash  and  poles,  $7,410;  Pelican  Saw  Mill 
&  Mfg.  Co.,  2  barges,  $6,574;  C.  Telson,  2  barges, 
$7,300,  93,  3819. 

1893-94.  About  100  contracts  tor  levee  work, 
at  prices  ranging  from  8$  c.  y.  to  66$  c.  y.,  94,  2913, 
2963,  3028. 

J.  S.  McTighe  &  Co.,  St.,  $1.25  to  $1.67  c.  y.,  94, 
2913. 

1894-95.  About  100  contracts  for  levee  work, 
prices  ranging  from  7.93$  c.  y.  to  600  o.  y.,  95,  3854, 
3925. 

Misc.  contracts  for  brush,  piles,  wire,  etc.,  96, 
3797. 

Mississippi  Valley  Marine  Ry.  &  Dock  Co., 
docking  and  repairing  SS.,  $7,393.25;  J.  F.  Oliver, 
St.,  40i|!  and  500  c.  y.;  E.  Burke,  St.,  500  c.  y.;  F. 
Hartweg,  st.,  $1.19  to  $1.59  c.  y.,  95,  3800.  D.  S. 
Barmore,  hull  of  sur.  boat  Illinois,  $2,060,  96,  3687. 

1896-96.  About  50  contracts  for  levee  work, 
at  prices  ranging  from  7.750  c.  y.  to  240  c.  y.,  96, 
3646,  3676,  3736. 

Misc.  contracts  for  brush,  poles,  wire,  etc.,  96, 
3646. 

E.  J.  Howard,  new  hull  for  Patrol,  $9,980;  New 
York  Dredging  Co.,  hydraulic  dr.,  $124,940;  F. 
Hartweg,  200,000  bu.  coal,  8.250,  96,  3498. 

1896-97.  About  50  contracts  for  levee  work, 
at  prices  ranging  from  7.920  to  250  c.  y.,  97,  3722, 
3765,  3829. 

Misc.  contracts  for  brush,  wire,  etc.,  97, 3722. 

Springfield  Boiler  &  Mfg.  Co.,  hydraulic  dr., 
$102,000  and  $106,000;  Cairo  City  Coal  Co.,  200,000 
bu.  coal,  6^0;  contracts  for  towboat  service,  $35  to 
$70  per  day,  97,  3568.  E.  Lignon  &  Co.,  St.,  460 
c.  y.;  Himter  &  Frey,  brush,  970  and  $1.04  cord; 
poles,  $1.50  and  $1.60  cord;  E.  Hely,''st.',  $1.29  to 
$1.44  c.  y.,  97,  3722.  A.  P.  Birch,  4,000  t.  r.,  $2.21; 
D.  &  J.  Tranchine,  1,000  t.  r.,  $1.72;  L.  T.  Mestier 
&  Co.,  3,000 1.  r.,  $2.40,  97, 3829. 

1897-98.  About  100  contracts  for  levee  work, 
at  prices  ranging  from  8.740  to  27.50  c.  y.,  98,  3364, 
3407,  3453. 

Misc.  contracts  for  brush,  poles,  etc.,  98, 3306. 

Cincinnati  Marine  By.  Co.,  1  pile  sinker,  $1,465; 
4  others  at  $1,684;  Iowa  Iron  Works,  altering  hull 
of  dr.  Beta,  $26,900;  5  steam  tenders,  $45,672  each; 
F.  Hartweg,  coal,  350,000  bu.,  at  10.40;  L.  M. 
Bumsey  Mfg.  Co.,  2  pimips,  $2,734  each;  J.  O'Brien 
Boiler  Works,  boilers,  $2,740;  M.  A.  Sweeney  Co., 
3  small  steam  tenders,  $7,749  each;  4  contracts, 
towboat  service,  $40  to  $75  per  day,  98,  3174.  W. 
A.  Kirk,  dr.  in  Wolf  R.,  120  c.  y.;  removing  obstr., 
$9  per  hour,  98,  3364.  Iowa  Iron  Works,  steel 
towboat,  $27,600,  98,  3463. 


1898-99.  About  75  contracts  lor  levee  work, 
at  prices  ranging  from  8.990  c.  y.  to  24.940  o.  y.,  99, 
3534,  3684,  3649.. 

Misc.  contracts  for  brush,  poles,  etc.,  99, 3535. 

Springfield  Boiler  &  Mfg.  Co.,  hydraulic  dr., 
$94,970;  refrigerating  plant,  $2,980.60;  F.  Hartweg, 
350,000  bu.  coal,  9.90,  99,  3348. 

1899-00.  About  100  contracts  for  levee  work, 
at  prices  ranging  from  9.350  c.  y.  to  320  o.  y.,  00, 
4820,  4871,  4924. 

Misc.  contracts  for  brush,  poles,  etc.,  00,  4820. 

Memphis  Machine  Works,  refrigerating  plant,  6, 
$13,140;  Iowa  Iron  Works,  18  steel  pontoons,  $131.37 
each;  New  Jersey  Foundry  &  Machine  Co.,  80 
pontoons,  $29.80  each;  H.  Vogt  Machine  Co.,  80 
pontoons,  $72.68  each;  8  boilers,  $4,000,  00,  4571. 

1900.  Aderholdt  &  Ix)wranoe,  levee  work, 
station  8/9  to  11/0,  19.870  c.  y.;  J.  H.  Caiy,  levee 
work,  lower  St.  Francis  dist,  12J0  to  23J0  c.  y.,  01, 
S.,  265. 

1901.  Frederick  Hartweg,  360,000  bu.  coal, 
1010  bu.,  01,  S.,  65.  Z.  T.  Anderson,  levee  work. 
White  Eiver  levee  dist.,  24i0  o.  y.,  01,  S.,  266. 
Misc.  levee  contracts,  01,  S.,  296. 

1903.  The  Hon.  E.  C.  C.  &  C.  Co.,  300,000  bu. 
coal,  11J0  bu.,  03,  S.,  47.  Misc.  contracts  for 
brush,  poles,  levee  work,  03,  S.,  191,  271.  J.  0. 
Wright,  barges;  C.  H.  Whipple  cSe  C.  D.  Leeper, 
earthwork,  03,  S.,  299. 

1903.  Standard  Oil  Co.,  oils;  Woodward, 
Wight  &  Co.,  provisions;  Louis  Darring  &  L. 
Mouledons,  vegetables,  ete.;  E.  T.  .Clark,  earth- 
work, 03,  S.,  299.  Martin  Heinzehnan,  S  2-horse 
teams,  $99  mo.  each,  03,  S.,  60. 

1904.  Ed.  J.  Howard,  rebuilding  hull  of  U.  S.  S. 
Minnetotika,  $16,000;  rebuilding  huU  of  U.  S.  S. 
Patrol,  $6,800;  the  Men.  B.  C.  C.  &  C.  Co.,  coal, 
130  bu.,  04,  S.,  60.  Misc.  contracts  for  levee  work, 
04,  S.,  160,  275.  Woodward,  Wight  &  Co.,  gro- 
ceries, $5,004.50;  Geo.  W.  Davidson  &  Co.,  vege- 
tables, $141.54;  W.  H.  Pritehartt  &  Co.,  $516.26; 
Natehez  Dressed  Beef  Co.,  meats,  $1,611.08;  Wm. 
Wirt  Johnston,  1  wooden  decked  hull.  $4,100; 
Hearin  &  Byan,  levee  work,  11.970  c.  y.,  06,  S.,  282. 

1906.  C.  Jutte  &  Co.,  coal,  90  bu.;  the  Spring- 
field Boiler  &  Mfg.  Co.,  constr.  dr.  and  pipe  line, 
$238,998.17,  06,  S.,  71.  Misc.  contracts  for  levee 
work,  06,  S.,  211,  281.  The  Springfield  Boiler  & 
Mfg.  Co.,  constr.  self-propelling  hydraulic  dr.  and 
pontoon  pipe  line,  $238,998.17,  06,  2613. 

1906.  West  Kentucky  Coal  Co.,  coal,  9.90  bu.; 
Chas.  H.  Organ,  water-front  privileges,  $160  per 
annum;.  Matthew  C.  Williams,  water-front  privi- 
leges, SlOO  per  annum;  Humphrey  Fullerton, 
trustee,  lease  of  office  room,  $4,272  per  annum,  06, 
2513.  Misc.  contracts  tor  levee  work,  st.,  brush, 
etc.,  06,  2651,  2573,  2608. 

1907.  The  Mon.  R.  C.  C.  &  C.  Co.,  coal,  11J0 
bu.;  Chas.  H.  Organ,  water-front  privileges,  $150 
per  annum;  Matthew  C.  Williams,  water-front 
privileges,   $100;  Hvtmphrey   Fullerton,  lease  of 
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office  rooms,  S4,272  per  anniua,  07,  2660.    Misc. 
contracts  lor  levee  work,  07,  2700,  2727,  2768. 

1908.  Misc.  contracts  tor  levee  work,  08,  2754, 
2786,  2830.  Chas.  Hegewald  Co.,  3  boilers  for 
grader,  14,999;  Ed.  J.  Howard,  2  material  barges, 
16,900;  C.  W.  Hunter,  brush  and  poles,  11.45  cord, 
08, 2787. 

1909.  H.  I.  CrandaU  &  Sons,  constr.  side-baul 
ry.  dry  dock,  $100,220;  the  Mon.  E.  C.  C.  &  C.  Co., 
coal,  ioi0  bu.;  Chas.  H.  Orgwi,  water-front  priv- 
leges,  $150  per  annum;  Matthew  C.  Williams, 
water-front  privileges,  $100  per  annum;  Nina 
Realty  Co.,  lease  of  office  rooms,  $6,724,  09,  2699. 
Misc.  contracts  for  levee  work,  09,  2760,  2796,  2842. 
Acme  Boiler  &  Constr.  Co.,  steel  pontoons,  $4,500, 
10, 2973. 

1910.  The  Mon.  E.  C.  C.  &  C.  Co.,  coal,  12$  bu. ; 
the  Springfield  Boiler  &  Mfg.  Co.,  steel-plate  suc- 
tion head,  $1,500;  Nina  Eealty  Co.,  lease  of  office 
and  storage  rooms,  $6,724;  C.  H.  Organ,  water- 
front privileges,  $250  per  annum,  10,  2973.  Misc. 
contracts  forlevee  work,  10, 3067,  3107. 

1911.  Nina  Eealty  Co.,  lease  of  office  and 
storage  rooms,  $6,724  per  annum;  C.  H.  Organ, 
water-front  privfleges,  $250  per  annum,  11,  3228. 
Misc.  contracts,  rent  of  river  front,  levee  work.  Is 
and  2d  dists.,  11, 3286, 3287.  Misc.  levee  contracts, 
3d  dist.,  11,  3319;  4th  dist.,  11,  3356.  Diamond 
Coal  &  Ceke  Co.,  coal,  im  bu.;  Ed.  J.  Howard, 
constr.  SS.  Jupiter  aai  Saturn,  $17,175  each,  13, 
3767. 

1918.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  constr.  SS.  John  Bwens,  $23,490;  C.  H.  Organ, 
water-front  privileges,  $250  per  annum;  Nina 
Eealty  Co.,  lease  of  office  and  storage  rooms,  $6,724 
per  annum;  Cumberland  Telephone  &  Telegraph 
Co.,  lease  of  telephones,  $8  per  mo.;  the  Bell  Tele- 
phone Co.  of  Mo.,  lease  of  telephones,  89.50  per  mo., 
13,  3767.  Misc.  contracts  for  levee  work,  etc.,  13, 
3898,  3977. 

DEFENSE. 

Importance  of  Vioksburg  to  defense  of  the  Missis- 
sippi E.,  71, 379. 

ENGIVEERS. 
Chief  of  Engineers.   B.: 

Sur.  of  Mississippi,  77, 78;  78, 88;  79, 117. 

Levees,  68,  64;  70, 405;  74, 380;  79, 1015. 

Eeclamation  of  waste  lands,  69,  51,  322,  327; 
7S,  39,  536;  78, 110,  853;  79,  lOlS. 

Estab.  of  gauges,  70,  402;  71,  60;  73,  67; 
73,  60;  75,  70;  76,  79;  77,  78;  78, 88;  79, 117. 

Mississippi  below  Cairo,  76, 37;  78,  841;  79, 
43, 1007. 

Memphis  H.,  Tenn.,  77,  78;  78,  88;  79, 117; 
80, 157;  81, 204;  83, 201. 


Vicksburg  H.,  Miss.,  78, 
80, 157;  81, 205;  83,  202. 


637;  79,  117; 


Natchez,  Miss.,  and  Vidalia,  La.,  80, 157, 168; 
81,  205;  83,  202. 

Mouth  of  Eed  E.,  La.,  80, 161;  81,  206;  83, 
203. 

New  Orleans  H.,  La.,  78,  86;  79,  107;  80, 
141;  81, 190;  83, 187, 1367, 1369. 

Miss.  E.  Commission.  B.,  81,  336;  83,  326; 
83,  340;  84,  344;  85,  268;  86,  247;  87,  340; 
88,  306;  89,  365;  90,  330;  91,  422;  93,  396; 
93,  459;  94,  420;  95,  469;  96,  418;  97,  525; 
98,  628;  99,  616;  00,  694;  01,  657;  03,  678; 
03,  639;  04,  707,  708;  06,  716;  06,  794;  07, 
812;  08,  863;  09,  909;  10,  1015;  11,  1074;  13, 
1288. 

Boards: 

To  investigate  and  report  on  permanent  plan 
for  reclamation  of  alluvial  basin,  1874;  reported 
resort  to  cut-offs  dangerous;  division  of  tributaries 
impracticable;  reservoirs  for  holding  flood  water 
impracticable;  artificial  outlet  impracticable;  per- 
manent system  of  levees  only  practicable  plan; 
general  considerations,  75,  39,  639,  664.  (Majs. 
Warren  and  Abbot,  Capt.  Benyaurd,  and  Messrs. 
Sickles  and  Herbert.) 

To  investigate  and  report  on  the  protection  of 
water  front  of  Vicksburg,  1877.  Pre.  report,  78, 
642.  Final  report,  78,  638.  Eecom.,  1st,  protec- 
tion of  Delta  Pt.;  2d,  constr.  of  bar  dike  from  De 
Soto  Isld.;  3d,  dr.  on  inner  bar;  4th,  diversion  of 
Yazoo  E.,  78,  638.  (Col.  Simpson,  M^.  Suter, 
and  Capt.  Benyaurd.) 

To  investigate  and  report  on  the  protection  of 
water  front  of  New  Orleans,  1877.  Eecom.  protec- 
tion of  banks  with  pile  and  brush  revet,  and  brush 
mats;  est.,  $476,000,  78,  85,  614,  616;  79,  875. 
(Maj.  Weitzel,  Capts.  Howell  and  Benyaurd,  and 
Messrs.  Harrod,  D'Hemecourt,  and  Wood.) 

To  investigate  and  report  on  l.-w.  imp.  below 
Cairo,  and  effect  of  permanent  system  of  levees, 
1878.  General  considerations  of  imp.,  79,  1008. 
Board  reported  l.-w.  d.  of  10'  would  satisfy  de- 
mands of  C,  79, 1011;  that  imp.  should  be  effected 
by  narrowing  the  shoal  and  wide  reaches  of  the 
E.  to  about  3,500',  and  protection  of  caving  banks, 
79,  1014;  that  constr.  be  determined  by  trial,  79, 
1013;  and  that  one  of  the  worst  places  should  be 
selected  for  trial,  79, 1013. 

Board  reported  that  C.  would  be  benefited  by  a 
permanent  system  of  levees;  takenln  connection 
with  a  l.-w.  imp.,  79,  1017,  1018.  (Cols.  Barnard 
and  Tower,  Lt.  Col.  Wright,  and  Majs.  Comstook 
and  Suter.) 

Convened  Apr.,  1880,  to  consider  plans, for  per- 
manent imp.  of  mouth  of  Eed  E.  B.,  80,  1284. 
(Cols.  Tower  and  Newton  and  Maj.  Abbot.) 

Constituted,  S.  O.  No.  97,  C.  of  E.,  1881,  to  ex. 
and  report  upon  condition  of  work  in  progress  for 
the  protection  of  the  city  front  of  New  Orleans. 
B.,  83,  1359,  1366.  (Majs.  Suter,  Benyaurd, 
and  Stickney,  and  Capt.  Ernst.) 
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BEBH.  concurs  on  inadvisability  of  imp.  at 
Wiokliae,  Ky.,  04,  S.,  245. 

Act  Mar.  2, 1907,  appoints  board  to  ex.  E.  below 
St.  Louis,  with  view  to  obtaining  14'  chan.,  07, 
2674. 

Act  June  25,  1910,  au.  Sec.  of  War  to  appoint 
commission  to  ex.  B.  beloT  St.  Louis,  witli  view 
to  securing  14'  cban.,  10,  3003. 


Mississippi  Rlvei  Commission: 

B.,  81,  2720,  2740;  83,  2745;  83,  2111;  84,  2408; 
85,  2535,  2589;  86,  2143;  87,  2689,  2749,  2753;  88, 
2191,  2213;  89,  2593,  2596;  90,  3083;  91,  3397,  3446; 
93,  2887;  93,  3546;  94,  2697;  95,  3617;  96,  3403; 
97,  3505;  98,  3137;  99,  3291;  00,  4525;  01,  S.,  3; 
03,  S.,  3;  03,  S.,  3;  04,  S.,  3;  05,  S.,  3;  06,  2469; 
07,  2605;  08,  2637;  09,  2641;  10,  2917;  11,  3163; 
13, 3695. 

Members  of  the  commission: 

Col.  Q.  A.  Gillmore  (Bvt.  Maj.  Gen.,  U.  S.  A.), 
1879-88;  president,  1879-82, 1884-88. 

Col.  C.  B.  Comstock  (Bvt.  Brig.  Gen.,  U.  S.  A.), 
1879-95;  president,  1882-84, 1888-95. 

Col.  G.L.  GiUespie,  1895-1901;  president,  1895-1901. 

Col.  0.  B.  Suter,  1879-96. 

J.  B.  Eads,  1879-83. 

B.  Harrison,  1879-81. 

B.  M.  Harrod,  1879-1904. 

H.  MltpbeU,  U.  S.  C.  &  G.  S.,  1879-88. 

B.  S.  Taylor,  1881. 

Lt.  Col.  O.  H.  Ernst,  1888-94. 

G.  Davidson,  U.  S.  C.  &  G.  S.,  1888-90. 

S.  W.  Ferguson,  1883-90. 

H.  Flad,  1890-98. 

H.  L.  Whiting,  V.  S.  C.  &  G.  S.,  1890-97. 

Col.  A.  Stickney,  1894-1903;  president,  1901-03. 

Maj.  T.  H.  Handbury,  1896-1902. 

H.  L.  Marindin,  U.  S.  C.  &  G.  S.,  1897-1904. 

J.  A.  Ockerson,  1898-. 

Lt.  Col.  H.  M.  Adams,  1901-04. 

Maj.  T.  L.  Casey,  1902-06. 

H.  B.  Bichardson,  1904-09. 

H.  P.  Bitter,  U.  S.  C.  &  G.  S.,  1904-. 

Col.  C.  B.  Sears,  1904-08;  president,  1906-08. 

Lt.  Col.  J.  L.  Lusk,  1906. 

Col.  O.  H.  Ernst,  president,  1903-06. 

Col.  W.  H.  Bixby,  president,  1908-10. 

Chas.  H.  West,  1910-. 

Col.  W.  L.  Fisk,  president,  1910-11. 

Col.  W.  T.  EosseU,  1906;  president,  1911-12. 

Maj.  J.  G.  Warren,  1906-. 

Col.  C.  McD.-Townsend,  1911-;  president,  1912-. 


Engineers  In  charge; 

Lt.  Col.  W.  F.  Baynolds: 
B.,  Vioksburg  H.,  71, 377. 

Maj.  C.  B.  Suter: 

B.,  Mississippi  bet.  Cairo  and  New  Orleans, 
75,  ii,  496;  78,  841. 


Capt.  (Maj.,  1879)  W.  H.  H.  Benyaurd,  1877-82. 
B.: 

Memphis,  77,  490;  78,  637;  79,  979;  80, 
1337;  81, 1381;  83, 1498. 

Vicksburg,  78,  637;  79,  974;  80,  1333;  81, 
1384;  83, 1502. 

B.,  estab.  of  gauges,  76,  600;  77,  493;  78, 
646;  79, 982. 

Natchez  and  Vidalia  Hs.,  80, 1332;  81, 1386, 
82, 1606. 

Mouth  of  Bed.  B.,  La.,  80,  1282,  1288;  81; 
1389;  83, 1511, 1515. 

Capt.  (Maj.,  1879)  C.  W.  HoweU: 

E.,  New  Orleans,  78,  614;  79,  875;  80, 1145; 
81, 1271. 
B.,  estab.  of  gauges,  75, 533. 

Maj.  W.  E.  Merrill: 

B.,  estab.  of  gauges,  73, 426;  73,517;  74,487. 

Maj.  C.  B.  Comstock: 

B.,  sur.  of  Mississippi,  77,  1106;  78,  1356; 
79, 1891. 

Maj.  A.  Stickney,  1881-82: 

B.,  New  Orleans  H.,  83, 1354. 

Col.  C.  B.  Comstock.    Bs.: 

Change  of  plane  at  Bed  B.  Landing,  notes 
on  Col.  Suter's  paper,  93,  3564. 

Flood  report  for  1890,  note  on,  90, 3107. 

Levees,  effect  of,  on  l.-w.  navigation;  dissent 
from  M.  B.  C.  report,  87, 2767. 

Levees,  eflect  of,  on  bed  of  E.,  with  data  of 
the  Po,  Bhine,  and  Yellow  Es.,  90, 3093. 

Levees,  views  on;  dissents  from  M.  B.  C. 
reports,  83,  2152;  84,  2435. 

Outlets  proposed  at  Lake  Borgne  con- 
demned, 90, 3105. 

Overflow,  effect  of,  in  diminishing  velocity 
and  effect  otlevees  on  flood  heights  in  1882  and 
1883,  85,  2877;  88,  2220. 

Capt.  Derby: 

Use  of  dr.  The  Sam  to  build  levees,  95, 3923. 
Homoehittolevees,  96, 3472. 
Flood  heights,  4th  dist.,  00,  4661. 

Maj.  Ernst: 

B.,  mouth  of  Illinois  to  Ohio  R. 

B.,  85,  2855,  2939;  86,  2156;  87,  2722. 

Proj.,  83, 2119. 

B.  M.  Harrod: 

Paper  on  protection  of  banks,  86, 2880. 

H.  B.  Herr: 

B.  on  discharge  observations,  Hampton 
Landing,  1878,  87, 2701. 

Capt.  Leach.    Bs.: 

Sediment  and  discharge  observations  at 
Carrollton,  83,  2209;  upper  Mississippi,  83, 
2226. 
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Secondary  triangulation,  Cairo  to  Keokuk, 
84, 2443. 

Citizens  Blufl  protection,  Memphis,  88,  2208. 

Condition  of  levees,  1887  and  1888,  89, 2663. 

Experimental  velocity  observations  of  1882, 
with  results.  86,  2691. 

H.  L.  Marindin.    Bs.: 

Comparison  of  surs.  in  vicinity  of  Passes,  83, 
2308. 

Abstract  from  report  on  Cubits  Gap,  86, 
2549. 

Capt.  Minis: 

B.  on  suT.  near  crevasses,  94, 3064. 

H.  MitcheU.    Bs.: 

Bends  and  their  relation  to  d.  and  section, 
83, 2300. 

Levees,  83,  2300;  87, 2767. 

Regimen  elements  of  the  E.,  90, 3119. 

Cubits  Gap  sur.  and  gaugings,  1868,  1875, 
1876,  83,  2302. 

Capt.  C.  Palfrey: 

Early  maps  of  the  E.,  93, 3703. 

Capt.  Powell.    Bs.: 

Measurement  of  flood-line  depression  of  1890, 
below  Bed.  R.  Landing,  from  contiguous 
crevasses,  91, 3463. 

Effects  of  outlets  on  the  bed  of  the  R.  below 
them,  91, 3465. 

Relation  bet.  mean  bank  height  and  mean 
h.  w.,  Cairo  to  Baton  Rouge,  90, 3137. 

L.  and  distribution  of  front  levee  lines  in  the 
alluvial  valley  of  the  R.,  90, 3111. 

Capt.  Roessler: 

Nonconnah  Rock  sur.,  9Z,  2913. 

Capt.  Rossell.    Bs.: 

Vioksburg  H.  sur.,  levees,  etc.,  88,  2292;  89, 
2662;  91,  2663. 

Bend  sur.  of  3d  dist.,  90,  plates  13  to  Ifi, 
Appendix  H. 

Lt.  Col.  Stiekney: 

Bank-protection  plan,  97, 3536. 

Lt.  Col.  Suter.    Bs.; 

Effects  of  crevasses  on  gauge  readings  below 
Red  E.,  1890,  91,  3444. 

Effects  of  levee  constr.  and  suggestions  lor 
relief  from  excessive  flood  heights,  95, 3649. 

Flood  travel  on  the  lower  E.,  93,  2905. 

Investigation  of  discharge  measurements  of 
the  E.,  91,  3417;  and  of  effects  of  Ames  cre- 
vasse, 1891,  93,  2905. 

Capt.  Townsend: 

L.-w.  soundings.  Lake  Providence  EBach, 
93,  3786. 
Gauge  relations,  3d  dist.,  94,  2967. 
Influence  of  Mississippi  basin  on  flood  heights. 
95, 3661. 
B.  on  remarks  on  regulation  of  Rs.,  93, 3762. 


Capt.  Waterman: 

Gulf  levels  at  Port  Eads,  96,  3481. 

Dr.,  Cairo  to  Memphis,  97,  3588. 
H.  L.  Whitirg: 

New  Orleans  ohans.  compared,   1874-1894, 
96,  3669. 
Capt.  J.  H.  WiUard: 

Old  bench  marks  of  Delta,  90, 3179. 

Conuuittees: 

Committee  on  dr.  (Lt.  Col.  Suter,  H.  Flad), 
B.,  93,  3570. 

Special  committee  to  make  a  statement  for 
Congress  showing  the  amount  and  cost  of  per- 
manent bank  protection.  B.,  B.  M.  Harrod, 
H.  Flad,  96,  3439;  A.  Stiekney  (minority), 
3440. 

Special  committee  to  form  a  general  plan  on 
which  to  base  future  recom.  to  Congress  for 
imp.  R.  under  act  creating  commission.  B., 
Col.  Suter,  96, 3441;  Lt.  Col.  Stiekney,  3448. 

Committee  on  constr.  on  future  works  re. 
quired  in  the  lower  E.  to  contract  and  fix  the 
Chan.,  and  to  protect  the  banks  against  erosion, 
B.,  Col.  Suter,  B.  M.  Harrod,  and  Lt.  Col. 
Stiekney,  96, 3456;  H.  Flad,  3459. 

Committee  on  levees  on  the  amount  and  cost 
of  levees  to  protect  against  probable  future 
floods.  B.,  B.  M.  Harrod,  Lt.  Col.  Stiekney, 
96, 3460. 

Eeports  and  tables  relating  to  dr.  operations 
and  tests  for  dr.  Alpha,  1894-95.  E.,  H.  Flad. 
chairman  committee  on  dredges,  96, 3461. 

Secretary's  office,  M.  B.  C: 

Capt.  S.  S.  Leach,  1879-85: 

Bs.,  83,  2765  (Sen.  ex.  doc.  10, 47th  Cong.  1st 
sess.);  83, 2155;  84,  2441;  85,  2573. 
Capt.  T.  Turtle,  1885-87: 

E.,  86,  2887;  86,  2153;  87, 2697. 
Capt.  S.  S.  Leach,  1887-88; 

B.,  87,  2769. 
Lt.  J.  L.  Lusk,  1888: 

B.,  88,  2230. 
Capt.  C.  F.  Powell,  1888-90: 

E.,  89,  2604,  2611;  90,  3112,  3179. 
Capt.  C.  F.  Palfrey,  1890-93: 

B.,  91,  3446;  93,  2914;  93,  3573. 
Lt.  J.  G.  Warren,  1803-94. 
Lt.  G.  A.  Zirm,  1894-95: 

B.,  94,  2717;  95, 3672. 
Capt.  H.  E.  Waterman,  1895-98: 

E.,  96,  3492;  97,  3563;  98,  3168. 
Capt.  M.  M.  Patrick,  1898-1904: 

E.,  99, 3337;  00,  4657;  01,  S.,  41. 
Capt.  G.  P.  Howell,  1901-03: 

E.,  03,  S.,  32. 
Capt.  W.  B.  Ladue,  1903-06: 

E.,  03,  S.,  69;  04,  S.,  41;  06,  S.,  65;  06, 
2600. 
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Capt.  Q.  R.  Lukesh,  1906-08: 

E.,  07,  2645;  08,  2677. 
1st  Lt.  C.  H.  Knight,  1908-10: 

K.,  09,  2677;  10,  2956.     • 
Lt.  Col.  C.  L.  Potter,  1910-: 

B.,  11, 3206;  13, 3749. 

1st  and  3d  Districts,  M.  B.  C.  (Memphis, 
Tenn.): 

Maj.  A.  M.  Miller,!  1882-84. 
Capt.-C.  B.  Sears.i  1884-85. 
Capt.  J.  B.  Qulnn,  1882. 
Capt.  J.  G.  D.  Knight,  1882-85: 

B.,  83,  2278,  2282;  84,  2765,  2791;  85,  2741- 
2772. 
Capt.  S.  S.  Leach,  1885-88, 1888-90: 

B.,  86,  2942,  2995;  86,  2168,  2161;  87,  2724, 
2731,  2873,  2878;  88,  2262,  2270;  89,  2679,  2689. 
Capt.  W.  T.  Bossell,  1888: 

B.,  88,  2262,  2270. 
Capt.  S.  W.  Eoessler,  1890-95: 

B.,  90,  3196,  3211;  91,  3580,  3586;  93,  3145, 
3147;  93,  3713;  94,  2859. 
Capt.  G.  D.  Fitch,  1895-97: 

B.,  96,  3756;  96,  3598;  97, 3696. 
Capt.  M.  M.  Patricfc,  1897-98: 

B.,  98,  3343. 
Capt.  E.  E.  Winslow,  1898-1902: 

B.,  99, 3504;  00,  4783;  01,  S.,  232;  02,  S.,  90. 
Capt.  E.  W.  Van  C.  Lucas,  1902-05: 

E.,  03,  S.,  168,  172;  04,  S.,  132;  05,  S.,  152. 
,  Capt.  W.  D.  Connor,  1905-08: 

E.,  06,  2628;  07,  2676;  08, 2716. 
Capt.  G.  R.  Lukesh,  1908. 
Maj.  M.  L.  Walker,  1908-10: 

E.,  09,  2727;  10, 3004.  , 
Capt.  C.  S.  Smith,  1910-: 

B.,  11, 3260;  13, 3866. 

3d  District  (Vicksbnrg,  Miss.): 
Capt.  W.  L.  Marshall,  1882-84: 

B.,  83, 2285;  84, 2814. 
Capt.  C.  B.  Sears,  1884-86: 

E.,  85,  2772, 2784,  2960;  86,  2164. 
Capt.  W.  T.  EosseU,  1886-89: 

E.,  87, 2736,  2881;  88,  2276;  89, 2699. 
Capt.  S.  S.  Leach,  1889. 
Capt.  W.  Young,  1889-80: 

E.,  90, 3228. 
Capt.  S.  W.  Eoessler,  1890-91. 
Capt.  C.  McD.  Townsend,  1891-96: 

B.,  91,  3627;  93,  3170;  93,  3752;  94,  2919; 
96,  3804;  96,  3652. 
Capt.  G.  D.  Fitch,  1896. 
Lt.  H.  C.  Newcomer,  1896-99: 

B.,  97,  3725;  98,  3370;  99,  3537. 
Capt.  C.  L.  Potter,  1899-03: 

B.,  00,  4824;  01,  S.,  266;  03,  S.,  108;  03, 
S.,  219. 


Capt.  E.  W.  Van  C.  Lucas,  1903-05: 

B.,  04,  S.,  132. 
Capt.  G.  M.  Hoffman,  1905-07: 

B.,  05,  S.,  197;  06,  2552;  07,  2701. 
Capt.  C.  S.  Smith,  1907-11: 

E.,  08,  2756;  09,  2760;  10,  3032. 
Capt.  J.  A.  Woodrufl,  1911-: 

E.,  11,3287;  13,3899. 

4tli  District  (New  Orleans,  La.): 
Capt.  A.  M.  Miller,  1882. 
Maj.  A.  Stiekney,  1882-86: 

E.,  83,  2297;  84,  2868;  85,  2816,  2971;  86, 
2164. 
Maj.  C.  W.  Raymond,  1886: 

B.,  87, 2744. 
Capt.  D.  C.  Kingman,  1886-90: 

B.,  87,  2893;  88,  2294;  89,  2720;  90,  3289. 
Capt.  J.  Millis,  1890-94: 

B.,  91,  3665;  93, 3207;  93,  3816;  94,  2974. 
Maj.  J.  B.  Quinn,  1894: 

B.,  95,  3622. 
Capt.  G.  McC.  Derby,  1894-1902: 

;E.,  95,  3858;  96,  3682;  97,  3769;  98,  3414; 
99,  3589;  00,   4874;  (Maj.)   01,   S.,   311;  03, 
S.,  136. 
Maj.  J.  H.  WiUard,  1898. 
Capt.  H.  Jervey-,  1898-99. 
Capt.  C.  S.  Bromwell,  1902-04. 

E.,  03,  S.,  272;  04,  S.,  249. 
Col.  H.  M.  Adams,  1904: 
Capt.  J.  F.  Molndoe,  1904r08: 

B.,  05,  S.,  250;  06,  2574;  07,  2729;  08,  2788. 
1st  Lt.  W.  Willing,  1908. 

Capt.  H.  Burgess,  1908-11: 

E.,  09,  2799;  (M^j.)  10, 3069;  11, 3320. 
Capt.  C.  O.  Sherrill,  1911-: 

B.,  13, 3941. 

Assistants: 
Capt.C.  R.  Suter: 

B.,  Vicksburg,  71, 378. 
G.  Bumey; 

E.,  Memphis,  79,  980;  80,  1338;  81,  1383; 
82, 1507. 
T.  G.  Dabney: 

E.,  Vicksburg,  78,  644;  79,  975. 
Capt.  H.  M.  Adams: 

B.,  sur.,  77, 1110;  78, 1358. 
Lt.  D.  W.  Lockwood: 

E.,  sur.,  77, 1197;  78, 1381;  79, 1922. 
J.  A.  Ockerson: 

E.,  sur.,  79, 1931. 
J.  Eisenmaa: 

E.,  sur.,  79, 1936. 
J.  H.  Darling: 

B.,  sur.,  79, 1938. 


'  Second  district  only. 
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L.  L.  Wheeler: 

B.,  sur.,  79, 1942. 
J.  B.  Johnson: 

B.,  sur.,  79, 1963. 
Lt.  C.  F.  Powell: 

B.,  sur.,  78, 1385. 

F.  W.  Lehnartz: 

B.,  sur.,  78, 1386. 

G.  Y.  Wisner: 

B.,  sur.,  78, 1395;  79, 1930. 
Lt.  P.  M.  Price: 

B.,  sur.,  79, 1929. 
W.  M.  Eees; 

B.,  81, 1391. 
T.  J.  Dabney: 

E.,  80, 1334;  81, 1385, 1386. 

Assistants,  secretary's  office,  M.  R.  C: 

C.  W.  Clark: 

B.,  relation  bet.  mean  bank  height  and  mean 
h.  w.,  Cairo  to  Baton  Eouge,  90,  3140. 

W.  Q.  Comber.    Bs.: 

Resur.,  Vicksburg  to  Glenora,  96, 3700. 
Sur.  of  Atohafalaya  R.,  05,  S.,  78. 

E.  S.  Davis: 

B.,  transalluTiallevels,  84,  2580. 

J.  H.  Davis: 

B.,  discharge  observations  at  Columbus,  Ky., 
84,  2600,  2616;  at  Grafton,  84,  2664. 
C.  Donovan: 

B.,  changes  in  depth  at  Head  of  Passes, 
1880-90,  91,  3576. 

J.  Ewens: 

B.,  discharge  observations,  84,  2636,  2660." 
85, 2636. 

O.  W.  Fergtison; 

B.,  precise  leveling,  85,  2620;  93,  2946,  2954. 
G.  H.  French.    Es.: 

Resur.,  Arkansas  E.  to  Glenora,  95, 3699. 

Tape-line  meas.  and  precise  leveling,  03, 
S.,  74. 

W.  Gerlg: 

E.,  experimental  dike  work,  00,  4778;  05, 
5128. 
J.  B.  Johnson: 

E.,  precise  levels  and  h.-w.  observations,  83, 
2174,  2177;  85,  2575,  2609. 
L.  C.  Jones: 

B.,  regimen  elements  of  the  R.,  90, 3119. 
F.  B.  Maltby.    Es.: 

Dr.,  99, 3490.  Field  work,  topography,  1891, 
98,  3105.  Care  and  repair  of  dr.  plant,  OS, 
S.,  89;  03,  S.,  123;  04,  S.,  80.  Efficiency  tests 
of  hydraulic  dr.,  with  plates  and  charts,  03, 
S.,  136;  04,  S.,  98. 
E.  L.  Harman: 

E.,  adjusting  precise levelloop,  06,  S.,  80. 


T.  Middleton: 

B.,  plant  repairs,  etc.,  98, 3291;  99,  3487. 
A.  T.  Morrow.    Es.: 

Surs.;  caving  banks,  etc.,  9S,  3109;  99,  3371. 

Secondary  triangulation,  94,  2797;  96,  3697. 

Tertiary  triangulation  and  St.  lines,  93,  3603. 

Topographical  work,  93,  3600;  94,  2798;  95, 
3698;  00,  4603. 

L.-W.  sur.,  99,  3373. 

Field  work,  01,  S.,  57;  03,  S.,  97. 

D.-W.  sur.,  03,  S.,  167. 

Results  of  hydrographic  sur.,  05,  S.,  41. 
J.  A.  Ockerson.    Es.: 

Crevasses,  91,  3473. 

Crossing  d.,  Cairo  to  Red  R.,  89,  2613. 

Cross-section  elements,  mouth  of  Arkansas 
to  Vicksburg,  96,  3577. 

Gauge  inspections,  93,  3654;  96,  3691. 

Device  for  printing  signs  on  maps,  85,  2674, 
2898. 

Changes,  Grand  Gulf  to  Donaldsonville,  84, 
2687;  Head  of  Passes,  91,  3575;  Gulf  level.  96, 
3481. 

R.  profile,  Cairo  to  Donaldsonville,  91,  3486. 

Stages  of  R.  and  filling  of  bed,  96,  3484. 

Surs.,  field  work,  office  reduction,  plant  re- 
pair, etc.,  83,  2266;  84,  2568;  86,  2681;  93, 
3110;  94,  2727;  95,  3688;  96,  3500;  97,  3620; 
98,  3214. 

R.  traffic,  its  character  and  vol.,  01,  S.,  33. 

J.  A.  Paige: 

B.,  precise  leveling,  93, 3620;  93, 3074. 
W.  G.  Price: 

E.,  discharge  observations,  84,  2584,  2874; 
86,2691;  93,3248,3249. 
H.  P.  Ritter: 

E.,  discharge  observations,  etc.,  84,  2627, 
2661;  86, 2618. 
J.  A.  Seddon.    Bs.: 

Discharge  data,  1884-85,  91, 3424. 
Rate  of  flood  travel  on  lower  R.,  98, 2907. 
C.  W.  Stewart: 

E.,  secondary  triangulation,  93,  2932,  2934; 
93,  3589. 

H.  Stewart: 

E.,  floods  of  1882,  86,  2593,  2609,  2618. 
C.  "W.  Sturtevant  (see  also  First  and  Second  dis- 
tricts).   Es.: 

Dr.— location,  97,  3695;  tests,  98,  3341;  dr., 
Cairo  to  Passes,  98,  3310. 
Care  and  repair  of  plant,  00,  4759. 
Care  and  repair  of  plant  and  dr.  operations, 
01,  S.,  217;  08,  S.,  74. 
K.  Tully.    Bs.: 

Computing  work,  95,  3701. 
Office  records,  publications,  etc.,  99^  3474. 
00,  4740. 

Reduction  of  discharge  observations  of  1893, 
94, 2819. 

Gauges,  reduction  of  data,  etc.,  01,  S.,  126; 
03,  S.,  53;  03,  S.,  97;  04,  S.,  63;  06,  S.,  87. 
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E.  H.  Twining: 

R.,  experimental  velocity  observations,  86, 
2691, 2719. 
]j,  Ii.  Wlieeler.    Bs.: 

Preoiselevels,  84, 2463,  2547. 

Slope  observations,  86, 2900. 

Topography,  84,  2576;  86,  2689. 
Surveyor  W.  S.  Williams: 

B.,  precise  levels,  99,  3405;  00,  4622;  01, 
S.,  69. 
C.  M.  Wincliell: 

E.,  topography,   84,  2573;  85,  2687,  2893; 
90,  3181. 
G.  Y.  Wisner: 

B.,  triangulation,  83, 2172. 
H.  B.  Wood: 

B-jresurs.  in  front  of  crevasses,  84, 2577. 

Assistants,  1st  and  2d  districts  M.  B.  C: 
J.Bumey: 

B.,  Memphis  H.,  84,  2796. 

F.  S.  Burrows: 

E.,  Memphis  sur.,  84, 2803. 

E.  Ii.  Cooley: 

E.,  Bullerton  Towhead  revet,  94, 2897. 
N.  B.  Craig: 

E.,  Plum  Pt.  Beach  sur.  and  discharge  ob- 
servations, 85,  2769. 

F.  A.  Fisher: 

B.,  Helena  Beach  sur.,  84, 2807. 

A.  J.  Frith.    Es.: 

Plum  Pt.  Beach,  84,  2764;  86, 2748. 
Mattress  boat  with  wire-net  machine,  83, 
2282. 
W.  Gerig.    Es.; 

Dr.  Beta,  constr.  and  tests,  96, 3630. 
Discharge  observations,  91,  3497;  9S,  3119; 

93,  3664;  94,  2810. 
Helena,  97, 3718. 
Hickman  H.,  95, 3767. 
Hopefleld  Bend,  94,  2904. 
Memphis,  97, 3717,  3718. 

New  Madrid  H.,  94,  2878;  96,  3770. 

G.  W.  Geuder: 

E.,  Gold  Dust  Works,  84,  2768;  85, 2751. 

B.  B.  Gordon.    Es.; 

Fletchers  Bend,  Plum  Pt.  Beach  and  Oceola 
Bar,  96, 3616. 

Gold  Dust  Dam,  95, 3780. 
W.  A.  Gould: 

B.,  Fletchers  Bend  to  Elmot  Landing,  85, 
2765. 
S.  P.  Hatfield: 

E.,  Plum  Pt.  Beach,  84,  2780;  85,  2764. 
A.  F.  Kilpatrick: 

E.,  discharge  observations,  93,  3664,  3673; 

94,  2808,  2809;  04,  S.,  201. 

C.  Le  Vasseur.    Rs.: 

Elmot  Chute  Dam,  94,  2890. 

Nonconnah  Book,  97,  3720;  99,  3529. 

Wolf  E.,  96, 3625;  00,  4817. 

Operations  during  flood  of  1903,  03,  S.,  210. 


Levees,  04,  S.,  192, 198. 

Constr.  training  wall,  04,  S.,  203. 

Caving  banks,  04,  S.,  212. 
C.  D.  Marx: 

E,  Osceola  Bars,  84, 2772. 
A.T.Nolty.   Bs.; 

Buffalo  Bend,  98,  3357. 

Bullerton  Towhead,  84,  2776;  85,  2761. 

First  district,  99,  3513;  00,  4796. 

Memphis  H.,  98, 3357. 

Plum  Pt.  Beach,  91,  3595,  3601,  3606;  93, 
3152;  93,  3731;  94,  2881;  95,  3773;  96,  3610; 
97, 3711. 

New  Madrid,  97, 3711. 

Constr.  parties,  96, 3610. 

Plant,  repair,  care,  etc.,  96,  3627;  98,  3357; 
99, 3531;  00, 4817;  01,  S.,  258;  02,  S.,  104;  03, 
S.,  200;  04,  S.,  176;  05,  S.,  180. 

Constr.  work,  first  district,  01,  S.,  245;  03, 
S.,  101;  03,  S.,  192;  04,  S.,  162;  05,  S.,  167. 

Operations  during  flood,  03,  S.,  202;  04, 
S.,  209. 

W.  H.  Powless: 

B.,  Plum  Pt.  Beach  sur.,  84,  2785. 
W.M.  Bees.   Rs.; 

Hopefleld  Bend,  84,  2797;  86,  2775,  2958; 
93, 3161;  93, 3726;  95,  3785. 

Memphis,  85, 2777,  2957;  95,  3786. 

Levees,  St.  Francis,  91, 3610;  White  B.  sur., 
91, 3612,  and  seepage,  98,  3353. 

Plant  repairs,  etc.,  94, 2910. 

Second  district,  99,  3521;  00,  4808. 

Constr.  work,  second  district,  01,  S.,  254;  03, 
S.,  101;  03,  S.,  197;  04,  S.,  166;  06,  S.,  172. 

L.  E.  Bitter: 

B.,  discharge  observations,  Helena,  1890,  91, 
3532. 
W.  1>.  Seddon: 

Osceola  Dikes,  85, 2766. 
C.  W.  Sturtevant.    Es.; 

Discharge  observations,  91,  3505,  3532;  93, 
3118;  94, 2809. 

Dr.  work,  experimental,  96,  3792,  3795;  96, 
3619. 
Plant  repairs,  93, 3163;  93, 3743. 
F.  A.  Yeager.    Bs.: 

Helena  discharge  observations,  84, 2617. 
Osceola,  Bullerton,  Plum  Pt.  Dikes,  and 
Craighead  Pt.,  84, 2779;  86, 2768. 
M.  Gardner.    Bs.: 

Operations  during  flood,  1903,  03,  S.,  218. 
Levees,  04,  S.,  204, 206;  06,  S.,  189. 

3d  district  M.  B.  C: 
W.  T.  Blunt: 

Choctaw  Bend  Beach  sur.,  84, 2867. 
W.  S.  Brown: 

B.,  upper  Tensas  levees,  98, 3397. 
W.  M.  Childs: 

E.,  Mayeisville  Isld.,  85,  2797. 
H.  St.  L.  Coppee.    Es.: 

Arkansas  levees,  97,  3742. 

Delta  Pt.,  93, 3181. 
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Oreenville  H.,  90, 3241. 

Levee  constr.  methods,  9S,  3813. 

Vioksburg  H.,  83,  2294;  84,  2844;  86,  2812; 
90,  3234;  91,  3629;  93,  3181;  93,  3784;  94, 
2944. 

Yazoolevees,  98, 3391;  99, 3564-  00,  4847. 

H.  D.  Garden: 

K.,  Tensas  levees,  84, 28S6. 

H.  Goodrich: 

B.,  h.-w.  protection  of  levees,  and  flood  of 
1890,  90, 3268. 

L.L.Griffith.    Bs.: 

Discharge  observations,   Little  Bock,   94, 
2818. 
Stirs.,  05,  S.,  194. 

A.  Hider.    Bs.: 

Ashbrook  Neck,  93, 3171;  93, 3769;  94, 2932. 

Greenville,  93, 3174;  93, 3769. 

Greenville  Bend,  91,  3638. 

Lake  Providence  Eeach,  83,  2191;  84,  2828; 
85,  2789,  2966;  87,  2739;  90,  3229. 

Levees,  protection,  flood  of  1890,  90, 3256. 

Louisiana  Bend,  93, 3769. 

Plant  repairs,  etc.,  93,  3807;  94,  2954;  96, 
3822;  96,  3657;  97,  3733  98,  3377;  99,  3537; 
00,  4830. 

Revet,  work,  94,  2931;  95,  3816;  96,  3657; 
97,  3733;  98,  3377;  99,  3537;  00,  4830. 

Surs.,  etc.,  93,  3188;  94,  2945;  96,  3820;  96, 
3657;  98, 3377;  99,  3537;  00,  4830. 

Constr.  work,  third  district,  01,  S.,  273;  08, 
S.,  113;  03,  S.,  227;  04,  S.,  180;  05,  S.,  211. 

T.  J.  Hoopes: 

B.,   discharge  observations,    90,  3276;  91, 
3660. 
t. Y.Kerr.    Esi: 

Discharge  observations,  94,  2819. 

Greenville  H.,  93, 3774. 

Mississippi  levees,  97,  3752;  04,  S.,  241;  OS, 
S.,  225. 
C.H.  MiUer.    Bs.: 

Ashbrook  Neck,  93,  3770. 

Discharge  observations,  93, 3665. 

Wilson  Pt.  and  crevasses,  94, 2816, 2817. 

Surs.,  96,  3667. 
W.  P.  Eiohards: 

B.,  stnrs.,  and  observations,  91, 3658. 
C.  P.  Euple: 

B.,  dike  work  of  Lake  Providence  Eeach, 
85,  2800. 

F.  P.  Spalding.    Bs.: 

Discharge  observations,  90, 3281. 
Surs.,  etc.,  90,  3285. 
K.  Steubing.    Bs.: 

Grading  plant,  operations  of,  84,  2835. 
Lake  Providence  Eeach,   st.  distribution, 
85, 2812. 

G.  C.  Thomas.    Bs.! 

Louisiana  Bend,  93,  3779. 
Discharge  observations,  93, 3664. 


Lake  Providence,  95, 3836. 
Constr.  work,  third  district,  01,  S.,  285;  03, 
S.,  118;  03,  S.,  239;  04,  S.,  184. 
E.  D.  Thompson: 

Bi,  Lake  Providence  Eeach  sur.,  85, 2804. 

E.  C.  Tollinger.    Bs.; 

Arkansas  and  Mississippi  levees,  97, 3747. 

Levees  and  dike  work,  Lake  Providence 
Beach,  85, 2802. 

LeVees,  protection,  and  flood  of  1890,  90, 
3266. 

Louisiana  Bend,  93, 3178. 

Discharge  observations,  91, 3497;  93, 3667. 

Upper  Tensas  levees,   98,  3394;  99,  3567; 

00,  4854. 

Upper  Tensas  and  lower  Yazo  levees,  01, 
S.,  296;  03,  S.,  127;  03,  S.,  255;  04,  S.,  227; 
05,  S.,  229. 

J.  E.  Turtle: 

Pilchers  Pt,  84,  2842;  85,  2794. 
H.  Vance: 

B.,  Lake  Providence  Eeach  sur.,  84, 2840. 
J.  D.  Van  Meter.   Bs.: 

Greenvillelevees,  96, 3845. 

Mississippi  levees,  97,  3750. 

Yazoolevees,  98, 3387. 
A.M.Todd.    Bs.: 

Constr.  Ashbrook  Neck  and  Greenville  H., 

01,  S.,  281. 

Lower  Yazoo  levees,  01,  S.,  288;  03,  S.,  121; 
03,  S.,  245;  04,  S.,  214. 
Upper  Tensas  levee,  06,  S.,  240. 

4th  district  M.E.C.: 
H.  S.  Douglas.    Bs.: 

Crevasse  observations,  90, 3341. 

Depot  at  New  Orleans,  98,  3443;  99, 3634. 

Homoehitto  levee  district  sur.,  96, 3901. 

Kempe  Bendlevee  sur.,  86, 2981;  00,  4911. 

Levees,  84,  2868;  86,  2816,  2979,  2981;  87, 
2910;  88, 2311. 

Tensas  basin,  91,  3696;  93,  3239;  front,  90, 
3316;  lower,  93,  3891;  94,  3017;  95, 3899. 

Morganza  Eeach  sur.,  87,  2911. 

Natchez  surs.,  91,  3720;  93,  3817. 

Natchez  and  Vidalia  H.,  95,  3888;  97,  3795; 
98, 3438;  99, 3621;  00,  4911. 

New  Orleans  H.,  88,  2305;  89,  2735,  90, 
3328;  97,  3797;  99,  3625. 

Plant  repairs,  etc.,  97,  3806;  00,  4911. 

Red  E.  mouth,  87, 2906. 

Surs.,  gauges,  and  observations,  93, 3260. 

Tensas  levees,  96,  3718. 

Revet,  work,  01,  S.,  341;  03,  S.,  154;  03, 
S.,  Ml;  04,  S.,  276;  06,  S.,  283. 

W.  Garvin.    Bs.: 

Crevasses,  Harlem  and  Jesuit  Bend,  90, 
3338. 
Levees,  90,  3323. 

New  Orleans  H.,  91,  3708;  93,  3221;  93, 
3824;  95,  3894;  96,  3718. 
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Plant  repairs,  95,  3896. 
Eesults  ol  disoharge  observations,  Carrollton, 
9Z,  3249. 

W.  J.  Hardee.   Bs.: 

Atchafalaya  R.  sur.,  87, 2909. 

Crevasse  observations,  90,  3340,  3344. 

Levees,  98, 3449. 

Atchafalaya,  Latourclie,  and  Pontchartrain, 
93,  3895;  94,  3004,  3019;  95,  3902;  96,  3721; 
99,  3639. 

New  Orleans,  97, 3812. 

Eed  R.  and  below,  91,  3704;  93,  3243;  93, 
3846. 

Tensas,  Barataria,  and  Lake  Borgne,  99, 
3639. 

G.  E.  Mott.    Bs.: 

Discharge  observations,  9a,  3248;  93, 3910. 
Red  and  Atchafalaya  Es.,  93, 3212. 

B.  J.  Oliveira: 

B.,   discharge  observations,   90,   3339;  91, 
3340;  93, 3249. 
W.  G.  Price.   Es.: 

New  Orleans  H.,  84,  2879,  2881;  85,  2845, 
2987;  87,  2905. 

Eed  and  Atchafalaya  Rs.,  88, 2308;  89, 2738; 
90, 3336;  91, 3699. 
J.  Smyth,  jr.: 

B.,  levees.  Lake  Borgne  and  Barataria,  93, 
3902;  94,  3009;  95, 3907;  96,  3733. 
H.  B.  Watson  (surveyor): 

E.,  New  Orleans,  levees  below,  97,  3823. 
A.  O.  Wilson.    Bs.: 
Old  R.,  86,  2164. 
Red  E.,  mouth,  85, 2982. 
Eed  and  Atchafalaya  Es.,  sur.,  85, 2833. 
Plaquemine  route,  85, 2984. 
A.  F.  Wooley,  jr.    Es.: 

Concrete  ballasting,  00, 4921. 
Fords  Crossing  dr.,  97, 3811. 
Eed  and  Atchafalaya  Es.,  95, 3890;  96, 3715; 
97,   3809;  98,   3445;  99,   3635;  00,   3719;  01, 
S.,  356. 
Sur.,  vicinity  ol  crevasses,  94, 3064. 
Surs.,  gauges,  and  observations,  93,  3910; 
95, 3894. 

W.  E.  Knoblock: 

B.,  levee  work,  01,  S.,  360;  03,  S.,  171;  03, 
S.,  314;  04,  S.,  294;  05,  S.,  297. 
L.  E.  Lion: 

E.,  dr.  lower  Old  R.,  03,  S.,  170. 

D.  M.  Brock: 

E.,levees,  05,  S.,  186. 

E.  B.  Geddes: 

E.,  Bondurant  Chute,  Kempe  Bend,  and 
Giles  Bend,  05,  S.,  290. 

Civilian  engineers,  private  (special reports): 
H.  N.  Pharr,  C.  E.,  St.  Prancislevee  board.  Bs.: 

High  water  ol  1903,  03,  S.,  42. 

St.  Francis  levees,  05,  S.,  46. 


C.  H.  West,  C.  B.,  Mississippi  levee  district. 
Bs.: 

High  water  of  1903,  03,  S.,  45. 
Mississippilevees,  05,  S.,  47. 
T.  Q.  Dabney,  0.  E.,  Yazoo-Mississippi  Delta 
levee  district.   Es.: 

High  water  of  1903,  03,  S.,  48. 
Yazoo-Mississippi  Deltalevees,  06,  S.,  47. 

H.  B.  Richardson,  C.  E.,  State  Board  of  Louisi- 
ana: 

E.  on  high  water  of  1903,  03,  S.,  53. 

Prof.  W.  B.  Gregory: 

B.  on  efficiency  tests  of  hydraulic  dr.,  03, 
S.,  160. 

F.  M.  Kerr,  chief  State  engineer  of  Louisiana: 
B.  onlevees,  05,  S.,  48. 

ESTIMATES.    (See  Plans  and  Projects.) 
Maj.  Abbot,  1869,  repairing  and  perfecting  levees 

in  Louisiana,  $15,020,000;  in  Mississippi,  $4,150,000; 

in  Arkansas,  $19,060,000,  69,  328,  330,  332,  334,  344, 

347;  70,  405;  74,  382, 391. 
By  BE.,  1874,  to  close  existing  breaks  in  levees, 

$3,459,450,    75,  562.    Perfecting  existing  system, 

$45,909,600,  75, 563,  593,  627.    Sur.  of  alluvial  basin, 

$300,000,  75,  S37,  561. 

LEGAL  PBOCEEDINGS. 

Consequential  injiKies  by  increased  overflow  in 
unprotected  localities.  Suits  began.  Information 
requested  by  legal  dept.  of  the  U.  S.,  94, 2713;  95, 
3644. 

LEGISLATION. 

Reoom.  by  M.  R.  Commission,  83,  2764;  83, 
2151;  84, 2428;  85,  2869. 

Organic  act  creating  the  commission,  its  intents 
and  purposes,  96,  3441. 

Acts  of  Congress  passed  since  Oct.  19, 1888,  affect- 
ing the  commission,  89,  2606;  95,  3730.  Subse- 
quent acts,  97,  3572;  98,  3181;  99,  3351;  00,  4574; 
03,  S.,  49;  03,  S.,  74;  04,  S.,  62. 

Act  1904  gives  Sec.  of  War  au.  to  enter  into  con- 
tracts to  extent  of  $1,000,000  for  levee  work,  04, 
S.,  5;  OS,  S.,  73;  06,  2527;  07,  2674;  08,  2716;  09, 
2727. 

Act  June  25,  1910,  au.  Sec.  of  War  to  appoint 
commission  to  ex.  Mississippi  R.  below  St.  Louis, 
with  view  to  obtaining  14'  chan.,  10,  3002;  11, 
3260;  13,  3865. 

OPEEATIONS.i 

1878-79.  Protection  of  Delta  Pt.  (Vicksburg; 
hired  labor),  79,  975,  977. 

1878-79.  Protection  of  city  front  of  Memphis 
(hired  labor),  79, 117,  979,  981. 

1878-79.  Protection  of  city  front  of  New  Or- 
leans (hired  labor),  79, 106,  87S. 


1  Estab.  of  gauges,  73,  57,  426,  428;  73,  517;  74,  487;  75,  533;  76,  600;  77,  494;  78,  646;  79,  i 
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1879-80.  Memphis,  bank  protection  above 
Well  E.  for  1,300',  80,  1337,  1338.  Vlcksburg, 
1,700'  of  bank  protection,  80, 1335.  Mouth  ot  Bed 
E.,  57,800  0.  y.  dr.  from  bar,  80,  1282.  New  Or- 
leans H.,  16,628  s.  y.  of  shore  protection,  80, 1146. 

1880-81.  Memphis,  1,150'  of  bank  protection, 
81,  1381,  1383.  Vicksburg,  1,000*  ot  bank  protec- 
tion, 81, 1386.  Natchez  and  Vidalia  bank  protec- 
tion placed  at  Marengo  Bend,  81,  1387,  1388. 
Mouth  of  Red  E.,  38,574  c.  y.  dr.  from  inner  bar, 
81,  1389,  1390.  New  Orleans,  12,060  s.  y.  shore 
protection  81, 1272. 

1881-83.  Memphis,  11,460  s.  y.  of  bank  pro- 
tection, 83,  1498,  1499.  Vicksburg,  continuation 
of  bank  protection,  83,  1502,  1503.  Natchez  and 
Vidalia,  bank  protection  at  Giles  Bend,  83,  1506, 
1610.  Mouth  of  Red.  R.,  dr.  continued,  83,  1511. 
New  Orleans,  48,456  s.  y.  of  shore  protection  Car- 
rollton  Bend,  83,  187,  1355;  suspension  of  opera- 
tions under  existing  proj.  au.  Sept.,  1881,  88, 1354, 
1359. 

Works  trans,  to  Mississippi  E.  Coimnission,  83, 
1512. 

1883.  Bank  protection  and  dike  constr..  Plum 
Pt.  Reach,  83,  2121,  2279.  Bank  protection  Mem- 
phis H.,  83,  2122,  2282.  Bank  protection  and  dike 
constr.  Lake  Providence  Reach,  83,  2123,  2285. 
Bank  protection,  Vicksburg  H.,  83,  2124,  2290, 
2294.    Dr.  at  mouth  of  Red  and  Atchafalaya  Rs., 

83,  2125,  2297.  Preparation  for  bank  protection, 
New  Orleans  H.,  83,  2125,  2297.  Repair  of  levees, 
83, 2150,  2283,  2292,  2298,  2346. 

1883.  Bank  protection  and  dike  constr..  Plum 
Pt.  Reach,  84,  241.3,  2757,  2764,  2768,  2772,  2776, 
2779,  2780.  Bank  protection,  Memphis  H.  and 
Helena  Reach,  84,  2414,  2791,  2796,  2797,  2803. 
Bank  protection  and  dike  constr..  Lake  Providence 
Eeach;  bank  protection  and  dr.,  Vicksburg  H., 

84,  2415,  2417,  2814,  2821,  2828,  2842,  2844.  Dr. 
mouth  of  Red  and  Atchafalaya  Rs.,  84,  2419,  2872. 
Bank  protection.  New  Orleans  H.,  84,  2421,  2879. 
Repair  of  levees,  84,  2422,  2792,  2812,  2824,  2827, 
2856,  2858,  2868. 

1884.  Bank  protection  and  dike  constr..  Plum 
Pt.  Reach,  86,  2541,  2741,  2748,  2752,  2755,  2756,  ■ 
2759,  2761,  2764,  2768;  86,  2144.  Bank  protection, 
Memphis  H.,  8S,  2543,  2772,  2777;  86,  2144.  Bank 
protection,  Memphis  Reach,  85,  2543,  2772,  2775. 
Bank  protection  and  dike  constr..  Lake  Providence 
Reach,  86,  2544,  2784,  2789,  2794,  2797,  2800,  2802, 
2812;  86,  2144.    Bank  protection,  Vicksburg  H., 

85,  2545,  2786,  2812;  86,  2144.  Dr.  mouth  of  Red 
E.,  86,  2546,  2833;  86,  2144.  Bank  protection  and 
dike  constr.,  New  Orleans  H.,  85,  2546,  2844;  86, 
2144.  Eepair  of  levees,  85,  2547,  2787,  2815,  2816 ; 
85,  2867;  86,  2144. 

1886.  Bank  protection  and  dike  constr..  Plum 
Pt.  Eeach,  85,  2862,  2943,  2949;  86,  2158.  Bank 
protection,  Memphis  H.,  85,  2862,  2955,  2967;  86, 
2161.  Repair  and  extension  dikes;  Lake  Provi- 
dence Reach,  86,  2863,  2960,  2966;  86,  2162.  Dike 
constr.  at  mouth  of  Red  R.,  and  dr.,  86,  2864,  2971, 


2982;  86,  2164.  Dike  constr..  New  Orleans  H., 
86,  2864,  2971,  2987;  86,  2164.    Repair  of  levees, 

86,  2864,  2964,  2971,  2979. 

1886-86.    Repair  of  works.  Plum  Pt.  Reach, 

87. 2692,  2724.  Repair  of  revet,  at  Hopefield  Bend 
and  reballasting  part  of  revet.,  Memphis  City  front, 

87,  2692,  2731,  2750.  Eepair  to  Baleshed  and 
Stack  Isld.  Dikes,  87,  2692,  2736.  Mainten.  of 
Chan,  at  mouth  of  Eed  E.  by  dr.  and  temporary 
wing  dams,  87,  2693,  2746,  2750.    Repair  of  levees, 

87. 2693. 

1886-87.  Dike  constr.  and  repair,  Plum  Pt. 
Reach;  coostr.  of  levee  on  upper  side  of  Plum  Ft., 

87,  2754,  2873.  Extension  of  Memphis  City  front 
revet.,  87,  2755,  2878.  Shore  protection  extended 
in  Gouldsboro  Bend;  attempts  to  maintain 
Chan,  at  mouth  of  Eed  E.  by  dr.,  and  temporary 
wing  dam,  87,  2757,  2893,  2906. 

1887-88.  Repairs  to  plant,  88,  2252.  21,782 
c.  y.  St.  delivered  at  Greenville  and  Hopefield 
Bend,  88,  2253.  7  m.  of  levee  built  at  White  R. 
Front,  consuming  376,550  c.  y.  earth,  88, 2271, 2272. 
Banks  graded  and  paved  and  subaqueous  mattress 
work  sunk  at  Greenville  H.,  88, 2280.  140,877  c.  y. 
dr.  at  Vicksburg  H.,  and  6,8001.  f.  of  brush  and  st. 
dike  built,  88, 2283,  2285.  208,220  c.  y.  dike  constr. 
bet.  Amos  Bayou  and  Arkansas  City,  88,  2286. 
213,567  c.  y.  dike  constr.  under  contract  at  Lcland 
Second  Loop,  Brooks  Break,  Matthews  Bend,  and 
Whisky  Chute,  88,  2288.  Brush  and  st.  bank 
protection  completed  at  Gouldsboro  Bend,  88, 
2294.    19,588  1.  f.  of  levee  built  at  Kempe  Bend, 

88,  2301.  5  crib  spur  dikes  built,  and  4  old  pile 
dikes  repaired  in  lower  Old  E.,  88,  2308.  Sill 
No.  1  across  the  Atchafalaya  at  Simmesport  com- 
pleted, 88, 2309. 

1888-89.  Eepairs  to  towboat,  inspection  boat, 
barges,  and  general  plant,  89,  2666.  39,618  c.  y. 
St.  towed  and  deposited  at  Plum  Pt,  Bolivar, 
Greenville,  Columbus,  Hickman,  and  Daniels  Pt., 

89,  2667.  Constr.  of  5  spur  dikes  begun  at  Colum- 
bus, Ky.,  89,  2680.  Bank  revet,  at  Hickman 
completed,  89,  2680.  Mattress  built  and  st.  revet, 
constr.  at  Plum  Pt.,  89,  2681.  4,106  I.  f.  of  brush 
and  St.  shore  revet,  laid  at  Mempl)is  Reach,  89, 
2689.  3,170  1.  f.  of  pile,  brush,  and  st.  dike  built 
at  Baleshed,  89,  2701.  4,400  1.  1.  of  brush  mat- 
tress built  and  sunk,  4,250  1.  1.  of  revet,  built,  and 
10,154  c.  y.  St.  used  at  Lake  Bolivar  Front,  89, 
2704.  325,045  c.  y.  earth  consumed  in  levee  work 
at  Arkansas  City,  Eunice,  Panther  Forest,  Whisky 
Chute,  Lakeport,  Louisiana  Line,  and  near  Stirling, 
89, 2716.  55,000  c.  y.  dr.  from  bar  in  lower  Old  R., 
89,  2724.  24,163  c.  y.  material  placed  in  low  dam 
on  Sill  No.  1,  in  the  Atchafalaya  R.,  89,  2723. 
280,514  c.  y.  material  placed  in  the  Wilson  Levee, 
89,  2728.  Repairs  to  New  Orleans  H.  plant,  89, 
2736.  53,100  s.  f.  brush  mattress  built  and  sunk 
at  New  Orleans  H.,  89,  2737.  113,070  c.  y.  of  crib- 
work  built,  89,  2738.  68,500  s.  f.  of  mattress  and 
188,670  c.  f.  of  cribwork  placed  in  Spur  No.  1,  Green- 
ville Bend,  89,  2738. 
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1889-90.  19,131  0.  y.  st.  towed  and  delivered 
at  various  points,  90,  3185.  Eepairs  to  plant,  90, 
3185,  3186.  Spur-dike  oonstr.  and  bank  revet,  at 
Columbus,  90,  3196.  Hydraulic  grading  and 
constr.  of  subaqueous  mattress  work  at  Hickman, 
90,  3197.  3,000  1.  1.  of  brush  mattress  placed  in 
Fletchers  revet.,  90,  3198.  Brush  mattress  built 
and  laid  at  Plum  Pt.,  90,  3199.  Pile  dike  built  at 
Elmot  Isld.,  90,  3200.  Dikes  2,  3,  4,  and  5  com- 
pleted at  Memphis  H.,  90,  3211.  Bank  protection 
and  dike  constr.  at  Helena  H.,  90,  3212.  6,024 1.  f. 
of  brush  mattress  bank  protection  placed  at  Louisi- 
ana Bend,  90,  3230.  7,750  c.  y.  dr.  at  Vicksburg 
H.,  90,  3239.  540  1.  f.  of  willow  and  St.  dike  built 
at  Greenville,  90,  3241.  Eepair  and  protection  of 
levees  from  flood  of  1890,  90, 3256, 3289, 3317.  Hard 
Times,  and  Wilson  Levee,  completed,  90,  3289. 
Dike  at  Greenville  Bend  completed,  and  1,000 1.  f. 
of  spur  dike  built,  90,  3306.  26,000  t.  of  r.  quar- 
ried, and  SUl  and  Dam  No.  3  completed  on  At- 
chafalaya  E.,  90,  3309. 

1890-91.  Brush  and  st.  dike  constr.  at  Colum- 
bus, 91,  3580.  4,500  1.  f.  of  bank  protection  laid 
at  lower  end  of  Osceola  Bar,  91, 3582.  Gaps  dosed 
and  breaks  repaired  in  Bhnot  Dike,  91,  3683. 
Bank  revet,  at  Ashport  and  Fletcher  Bends,  91, 
3584.  762  1.  f.  of  bank  revet,  constr.  at  Hopefleld 
Bend,  91,  3586.  Eepairs  to  plant  for  first  and 
second  districts,  91,  3591.  Southward  extension 
of  Helena  Levee  in  progress,  91,  3593.  Closing 
crevasses  and  enlarging  old  levee  over  a  distance 
of  90,300'  at  Laconia  Circle,  91,  3594.  164,000  c.  y. 
dr.  at  Vicksburg  H.,  91,  3628.  465,573  c.  y.  dr. 
from  canal  at  Delta  Pt.,  91,  3630.  Dike  and  jetty 
constr.  in  New  Orleans  H.,  91,  3672.  Protection 
and  repair  of  Pt.  Pleasant,  Hard  Times,  Kempe, 
and  Gibsons  Landing  Levees,  91,  3697.  Dr.  on 
lower  and  upper  Old  E.,  91,  3699,  3700.  Levee 
constr.  on  right  and  left  bank  below  Eed  E.,  91, 
3704. 

1891-93.  Break  repaired  in  Daniels  Pt.  revet., 
93,  2890.  3,250  1.  f.  of  revet,  constr.  at  Ashport 
Bend,  93,  2891.  Extension  of  revet,  at  Fletchers 
Bend,  93,  2891.  Eevet.  at  Osceola  Bar  extended 
upstream  1,000',  93,  2892.  Two  breaks  in  Hope- 
field  Bend  revet,  at  Memphis,  aggregating  3,350', 
repaired,  93,  2893.  Helena  Levee  upon  White  E. 
Front  extended  southward  28,338',  93,  2894.  En- 
largement of  existing  levee  upon  Yazoo  Front, 
above  Hushpuckana,  93,  2894.  Ashbrook  Neck 
revet,  extended  3,800',  93, 2894.  6,600  L  f.  of  revet. 
built  at  Greenville,  Miss.,  93,  2894.  Eevet.  in 
Lake  Providence  Eeach  extending  6,000',  and  224 
1.  f.  of  existing  revet,  repaired,  93,  2895.  315,079 
o.  y.  dr.  from  canal  at  Vicksburg,  93,  2896.  288,072 
0.  y.  used  in  repahing  breaks  in  levees  at  Catfish 
Pt.,  GreenviUe,  SteUa,  and  Shipland,  lower  Missis- 
sippi levee  district,  93,  2896.  Extension  of  Lucca 
Loop  Levee  at  Tensas  Basin  completed;  levee  at 
Opossum  Fork  enlarged;  loops  built  at  Sunnyside 
and  Cracraft;  spur  constr.  on  Leland  short  line, 
and  enlargement  of  levee  below  lower  Boggy  Bayou 
begun;  total  yardage  placed,  270,377  c.  y.,  93,  2896. 
Levee  completed  at  Henderson,  Tensas  Basin,  93, 


2899.  9,840  1.  f.  of  levee  built  at  Hardsorabble, 
11,632'  at  Kempe,  and  136'  at  Ferriday  Crevasse; 
total  yardage,  399,831  o.  y.,  93,  2900.  On  right 
bank,  below  Eed  E.,  the  following  1.  of  levee  were 
built:  600'  at  Nina,  8,021'  at  Highland,  4,743'  at 
Mayflower,  3,686'  at  Fortville,  3,400'  at  Evergreen, 
and  783'  at  Dumboine;  total  yardage,  435,500  c.  y., 
93,  2900.  On  left  bank,  below  Eed  E.,  the  follow- 
ing 1.  of  levee  were  constr.:  9,258'  at  Southwood, 
1,959'  at  Tessier-Bourgeois,  and  1,372'  at  South- 
port;  total  yardage,  165,911  c.  y.,  93, 2900. 

1893-93.  First  district:  Daniels  Pt.  revet,  re- 
paired; 8,504  addl.  f.  of  Ashport  Bend  revet, 
covered;  surs.,  gauge  readings,  and  observations 
93,  3547,  3713. 

Second  district:  Eepairs,  aggregating  4,200 1.  f., 
and  the  strengthening  of  1,300 1.  f.,  made  at  Hope- 
fleld Bend  revet.;  enlargement  of  section  oflevees 
for  over  5  m.,  and  new  levee  about  IJ  m.  1.  built  at 
a  point  threatened  by  caving  (503,448  o.  y.,  and 
439,106  c.  y.  addl.,  was  done  by  local  authorities). 
White  E.  Basin  levees  extended  about  4  m.,  and 
much  of  theexistinglevees raised  and  strengthened. 
Misc.  surs.  and  borings,  93,  3549,  3719. 

Third  district:  A  further  upstream  extension  of 
2,610  1.  f .  completed  the  work  at  Ashbrook  Neck 
revet.;  in  addition,  a  spur  dike  was  built  down  the 
axis  of  the  point.  4,450  1.  f.  mat  work  added  to 
revet,  at  Greenville  H.  6,838  1.  f.  added  to  Lake 
Providence  Eeach  revet.  Dike  to  prevent  caving 
at  Delta  Pt.  and  Vicksburg  H.  building;  559,721 
c.  y.  excavated  (1891-93)  from  canal.  About  20  m. 
of  the  lower  Yazoo  levees  strengthened  and  raised 
to  standard  grade  and  dimensions.  1,203,000  c.  y. 
earth  placed  in  deficient  parts  of  the  upper  Tensas 
levees;  in  addition,  260,000  c.  y.  placed  by  local 
authorities.  460,000  e.  y.  levee  built  in  middle 
Tensas  district;  in  addition,  258,000  built  by  local 
authorities.  Misc.  siKS.  and  discharge  observa- 
tions, 93,  3551,  3752. 

Fourth  district:  3  dr.  employed  in  maintaining 
chan.,  successful  in  part  only,  from  the  Mississippi, 
through  lower  Old  E.  into  the  Eed  and  Atcha- 
falaya.  Continuous  bank  revet,  placed  in  intervals 
bet.  the  completed  dikes  in  the  CarroUton  Bend, 
at  Soutbport  (New  Orleans  H.).  Eedistrlbution 
of  the  levee  districts  made,  and  67.96  m.  of  levee 
imp.,  using  3,289,149  c.  y.  earth;  101.5  m.  raised 
and  enlarged  by  local  authorities,  24  m.  of  this 
work  but  temporary  work;  20  breaks  on  levees 
repaired.  Misc.  surs.  and  gauge  observations 
made,  93,  3554,  3816. 

1893-94.  First  district:  Sur.  at  Hickman  to 
determine  repairs  needed;  900  1.  f.  revet,  constr. 
at  New  Madrid;  undermined  revet,  at  Ashport 
Bend  restored,  and  3,980  addl.  f.  of  bank  covered; 
dam  built  at  Gold  Dust  Dam;  4,0181.  f.  revet,  at 
Bullerton  Towhead  built;  1,148,000  c.  y.  levees 
built  by  the  U.S.  andlocal  authorities,  94, 2698. 

Second  district:  Eepairs  at  Hopefleld  Bend 
revet.;  only  335  c.  y.  r.  removed  from  Nonconnah 
Eock;  621,800  c.  y.  levees  built  by  the  U.S.  in  the 
upper  Yazoo  district  and  269,106  c.  y.  by  local 
authorities;  269,106  c.  y.  levees  built  in  the  upper 
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White  E.  district;  430,173  c.  y.  levees  built  in 
lower  White  R.  district,  of  which  380,975  was  new 
work,  94, 2703. 

Third  district:  Lake  Bolivar  Front  revet,  re- 
paired; 972  c.  y.  St.  added  to  Ashbrook  Neck  revet.; 
repair  ol  Greenville  H.  revet. ;  repairs  at  Lake  Provi- 
dence Reach  revet.;  mat  simk  at  Delta  Ft.  and 
Vickshurg  H.  to  prevent  undermining;  27  m.  of 
levees  enlarged  by  the  U.S.  and  17  m.  enlarged  by 
local  authorities,  lower  Yazoo  district;  crevasses 
closed,  and  1,433,218  c.  y.  new  levees  built  in  upper 
Tensas  district  and  329,000  c.  y.  placed  by  local 
authorities;  673,634  c.  y.  levees  built  in  middle 
Tensas  district  and  1,062,000  c.  y.  by  State  organiza- 
tions, 94, 2705. 

Fourth  district:  Preparations  made  for  opening 
upper  Old  R.;  12.4%  of  totallength  of  levee  system 
built  by  the  U.  S.  this  year,  94,  2708. 

General:  Dr.  experiments  made,  94, 2715. 

1894-95.  First  district;  Revet,  in  front  of 
Hickman  extended  downstream  630'  and  work  of 
preceding  years  repaired  and  strengthened;  725' 
brush  mattress  revet,  added  at  New  Madrid;  revet, 
at  Ashport  Bend  completed  by  adding  1,380'; 
5,349'  bank  protected  in  addition  of  previous  work 
at  Bullerton  Towbead;  2  breaks  at  Gold  Dust 
Chute  repaired  and  the  dam  raised  nearly  to  its 
former  level;  4  m.  levee  built;  levees  built  by  local 
authorities,  95, 3618. 

Second  district:  Bank  protection  at  Hopefield 
Bend;  1,260'  of  improteoted  gap  at  Memphis  H. 
protected  by  mattresses  300'  w.,  95,  3620.  15  m. 
of  levee  being  raised  and  extended  in  upper  Yazoo 
levee  district;  about  4  m.  levees  built  in  upper 
White  R.  district;  about  3  m.  levees  bmlt  in  lower 
White  R.  levee  district,  96, 3620. 

General:  Experimental  dr.  carried  on,  95, 3620. 

Third  district:  Revet,  at  Ashbrook  Neck  ex- 
tended 1,275'  and  some  repairs  made;  2,100'  of 
revet,  spurs  renewed  and  revet,  carried  upstream 
1,020',  and  some  repairs  made  at  Greenville  H.; 
slight  repairs  made  at  Louisiana  Bend  and  4,780' 
of  revet,  built  at  caving  banks  above  the  town  of 
Lake  Providence.  1,326,265  c.  y.  levees  built  in 
lower  Yazoo  district,  2,174,629  in  upper  Tensas, 
and  726,000  in  middle  Tensas;  much  work  being 
done  in  repairing  and  reconstr.,  95, 3621. 

Fourth  district:  19,500'  Cowpen  Neck  levee  built 
at  Natchez  and  Vidalia;  315,000  c.  y.  dr.  to  keep 
open  communication  bet.  the  Mississippi  and  Red 
Rs.;  obstr.  removed  from  Bayou  des  Glaises; 
744,000  s.  f.  mattress  sunk  bet.  old  spurs,  and  foun- 
dations for  i  new  spurs  laid  at  New  Orleans.  Not 
incl.  the  work  of  small  repairs,  2,852,740  e.  y.  placed 
inlevees,  95, 3622. 

General:  Experimental  dr.,  95. 3628. 

1895-96.  First  district:  At  Daniels  Pt.  revet, 
general  repairs  were  made,  and  revet,  extended 
upstream  5,000';  3,760 1.  f.  revet,  built  across  chute 
at  Osceola  Bar  to  guard  against  reopening  of  the 
chute;  constr.  and  operation  of  dr.  for  l.-w.  naviga^ 
tion,  96, 340S. 


Second  district:  Slight  repairs  at  Memphis  H. 
dr.  in  Wolf  R.,  96, 3407. 

Third  district:  Slight  repairs  at  Louisiana  Bend 
revet.;  10,190  (1894-95)  1.  f.  revet,  built  at  Lake 
Providence;  plant  repaired;  misc.  work,  96,  3408. 

Fourth  district:  Spur  built  at  Cowpen  Neck,  96, 
3411. 

Levees:  Lower  St.  Francis  district,  666,196  of  the 
972,039  c.  y.placed,in  all  placed, by  the  U.  S.;  1,571,- 
134  c.  y.  placed  in  White  R.  district;  U.S.  built 
399,786  c.  y.  and  the  local  levee  board  894,096  c.  y. 
in  upper  Yazoo  district;  U.  S.  built  1,149,410  c.  y. 
and  State  levee  board  718,514  c.  y.,  lower  Yazoo 
district;  688,333  c.  y.  built.  Red  Fork  extension, 
and  the  U.  S.  built  1,661,499  c.  y.;  the  State  of 
Louisiana  in  the  past  2  years  added  73,268  o.  y., 
in  upper  Tensas  district,  and  other  work  done  by 
local  authorities;  958,849  c.  y.  built  in  middle 
Tensas  district  by  U.  S.,  State  built  608,050  o.  y.; 
U.S.  built  424,262  0.  y.  levees,  and  State  of  Louisiana 
342,399  c.  y.,  lower  Tensas  district;  in  Atchafalaya 
district,  555,288  c.  y.  built,  and  107,108  c.  y.  addl. 
by  local  authorities;  upon  side  streams  1,854,d66 
c.  y.  built  (1894-96)  by  local  authorities,  666,911  c.  y. 
built  in  Lafourche  district,  and  1,117,488  o.  y.  built 
(1894-96)  by  State  levee  district;  1,032,188  c.  y.  built 
in  Pontchartrain  district,  and  140,037  addl.  by  local 
authorities;  165,941  c.  y.  built  in  Barataria  district, 
and  36,615  addl.  by  State  of  Louisiana;  250,297  c.  y . 
built  in  Lake  Borgne  district,  and  43,906  addl.  by 
State,  96,  3414. 

General:  Experimental  levee  building  with  dr.; 
plant  repaired  and  cared  for;  dr.  tests  made,  and 
dr.  plant  increased,  96,  3418,  3423. 

1896-97.  General:  Surs.,  gauging,  and  obser- 
vations of  precediQg  years  continued;  dr.  plant  in- 
creased; plant  repaired;  much  satisfactory  dr.  done 
97, 3505. 

First  district:  500'  revet,  extended  at  New 
Madrid;  Daniels  Pt.  revet,  repaired;  Fletchers 
Bend  revet,  extended  southward  and  spin:  dike 
built,  97,  3509. 

Second  district:  Unprotected  gap  at  Memphis  H. 
partly  closed  by  1,212'  revet.;  repairs  at  Helena  H., 
and  revet,  extended  downstream,  97, 3511. 

Third  district:  Break  at  Greenville  H.  revet,  re- 
paired; repairs  at  Louisiana  Bend,  97,  3512. 

Fourth  district:  Levee  at  Cowpen  Neck  being 
enlarged;  preparations  being  made  to  revet  Giles 
Bend;  dr.  in  lower  Old  R.;  4  spurs  built  at  New 
Orleans  H.,  and  4  other  spurs  built  to  reduce  the 
interval  bet.  the  first  4;  dr.  at  Fords  Crossing,  97, 
3515. 

Levees:  154,241  o.  y.  placed  in  lower  St.  Francis 
district  in  addition  to  33,061  by  local  authorities; 
191,442  c.  y.  placed  in  White  R.  district,  in  addi- 
tion to  105,000  by  local  boards;  378,792  c.  y. 
built,  in  addition  to  830,233  c.  y.  by  local  boards  in 
upper  Yazoo  district;  256,153  c.  y.  placed  in  lower 
Yazoo  district,  in  addition  to  1,418,239  c.  y.  by 
local  boards;  530,913  c.  y.  placed  in  upper  Tensas 
district,  in  addition  to  124,591  o.  y.  by  local  boards; 


1152       INDEX  TO  EEPOETS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1912. 


165,034  c.  y.  placed  in  lower  Tensas  district  and 
996,127  by  State  and  local  boards  864,684  c.  y. 
placed  in  Atohafalaya  district  and  254,688  by  State 
and  local  boards;  352,642  o.  y.  placed  in  Lafourche 
district  and  59,126  c.  y.  by  local  and  State  boards; 
180,226  0.  y.  added  in  Barataria  district  and  37,756 
0.  y.  by  State  and  local  boards;  476,256  c.  y.  added 
in  Pontchartrain  district  and  61,938  by  State  and 
local  boards;  49,450  c.  y.  added  to  Lake  Borgne 
levees  and  91,013  by  State  and  local  boards,  97, 
3518.    Large  number  o(  crevasses  closed,  97,  3524. 

1897-98.  General:  Surs.,  observations,  map- 
ping, and  dr.  carried  on;  plant  cared  for  and  in- 
creased preparations  made  to  have  6  drs.  at  work 
in  the  succeeding  season,  98,  3138. 

Second  district:  Repair  of  bank  protection  at 
Hopefield  Bend;  bank  revet,  repaired  at  Memphis 
H.;  some  obstr.  removed  from  WoU  B.,  98,  3140. 

Third  district:  Ashbrook  Neck  revet,  repaired; 
1,850'  new  revet,  built  at  Greenville  H.  to  repair 
break,  and  a  number  of  minor  repairs  made;  slight 
repairs  at  Lake  Providence  revet.;  repairs  at  Delta 
Pt.,  98,  3141. 

Fourth  district:  Enlargement  of  Cowpen  Neck 
completed  and  15  spur  dikes  placed  to  protect 
Giles  Bend;  51,940  o.  y.  dr.  from  Old  H.,  98,  3144. 

Levees:  15,786,049  c.  y.  placed  in  levees,  of  which 
9,179,851  c.  y.  were  placed  by  the  U.  S.,  98,  3147. 

1898-99.  General:  Same  general  work  as  that 
of  preceding  year,  99,  3295. 

Above  Cairo:  602 1.  f.  repairs  made  at  Eliza  Pt. 

First  district:  Revet,  at  New  Madrid  extended 
downstream  1,218'  and  upstream  355';  submerged 
spur  dikes  under  constr.  at  Caruthersville;  repairs 
of  Ashport  Bend  revet.;  2  cribs  put  in  at  Fletchers 
Bend  to  check  encroachment;  repairs  at  Osceola 
Bar  revet.;  experimental  dike  work,  99,  3302. 

Second  district:  Repairs  at  Hopefield  Bend; 
about  28,000  c.  y.  dr.,  and  some  obstr.  removed 
from  Wolf  R.  mouth;  1,200'  of  revet,  work  at 
Memphis  H.;  2,314  u.  y.  r.  removed  from  Non- 
connah  Rock;  revet,  at  Helena  H.  carried  down- 
stream 926'  and  repairs  to  old  work  made,  99,  3307. 

Third  district:  Repair  of  Ashbrook  Neck  revet, 
extensive  repairs  made  at  Greenville  H.;  caving 
banks  at  Lake  Providence  protected  with  mat 
work,  99,  3309. 

Fourth  district:  Spm:  constr.  in  progress  at 
Natchez  and  Vidalla  Hs.;  73,800  c.  y.  dr.  at  Old  R.; 
6  spur  dikes  and  2  buttresses  built  at  New  Orleans, 
99,  3312. 

Levees:  10,823,294  c.  y.  built,  of  which  3,136,541 
c.  y.  were  built  by  State  and  local  authorities,  99, 
3319. 

1899-00.  General:  Similar  work  to  that  of  the 
preceding  year,  00,  4527. 

First  district:  Hickman  revet,  repaired;  New 
Madrid  revet,  extended  downstream;  1,890'  bank 
protected  (1898-1900)  at  Caruthersville;  63,000  1.  f. 
revet,  in  Plum  Pt.  Reach  repaired,  as  was  also  the 
dike  and  dam  systems  for  the  closure  of  Elmot 
and  Isld.  30  chutes,  06,  4630. 


Second  district:  Old  and  inferior  work  at  Hope- 
field  Bend  displaced  with  new  mat  work,  and  ex- 
tension and  repairs  at  Helena  H.,  00,  4631. 

Third  district:  Repairs  at  Ashbrook  Neck  revet.; 
repairs  in  progress  at  Greenville  H.;  many  repairs 
made  at  Delta  Pt.,  00,  4632. 

Fourth  district:  Preparations  made  for  work  the 
next  season  at  Kempe  Bend;  revet,  work  in  prog- 
ress at  Natchez  and  Vidalia  Hs.;  intermittent  dr. 
at  Old  R.,  and  misc.  work  at  New  Orleans  H.,  00, 
4533. 

Levees:  8,196,887  c.  y.  built  since  1899  and  8,101,- 
881  c.  y.  addl.  by  State  and  local  authorities,  00, 
4536. 

1900-13.  (Repairs  have  been  continuously 
made  to  dr.  plants,  etc.  For  details  of  work  and 
costs,  refer  to  Assistants'  reports.) 

1900-01.    Dr.  operations  and  results,  01,  S.,  9. 

First  district:  Revet,  repairs  at  Plum  Pt.  Reach, 
Daniels  Pt.,  Fletchers  Bend,  and  lower  end  Osceola 
Bar;  work  on  experimental  dikes,  01,  S.,  12,  232, 
245. 

Second  district:  Revet,  extension  and  repairs, 
Hopefield  Bend;  54,363  c.  y.  dr.  from  WoU  R.,  01, 
S.,  12,  232. 

Third  district:  4  chan.  mats  constr.  and  sunk  at 
Ashbrook  Neck;  repairs  to  breaks  and  extension 
of  mattress  works  at  Greenville  H.;  repairs  to 
breaks  in  revet,  at  Lake  Providence;  minor  surs., 
01,  S.,  14,  266. 

Fourth  district:  Repairs  to  Kempe  Bend  revet.; 
work  on  revet,  in  Bondurant  Chute;  repairs  to 
spurs  and  paving  banks  at  Natchez  and  Vidalia 
Hs.;  preparations  for  work  at  New  Orleans  H.,  01, 
S.,  15,  311. 

Levees:  Built  by  U.S,,  6,534,645  c.  y.;  by  local 
authorities,  5,808,806  c.  y.  Loss  by  caving,  five- 
sixths  of  1%  during  year,  01,  S.,  IS,  319.  Dr.  Red 
R.,  01,  S.,  356. 

1901-Oa.  Dr.  operations  and  results,  08,  S., 
39,  82. 

First  and  second  districts:  Daniels  Pt.,  dikes  re- 
paired by  cribwork  and  small  connecting  mat; 
Fletchers  B  end,  revet,  repaired  by  815 1.  f.  connect- 
ing mat,  03,  S.,  91.  Hopefield  Bend,  dikes  built, 
and  repairs  to  revet,  03,  S.,  92.  Wolf  E.,  51,060 
c.  y.  dr.,  03,  S.,  93. 

Third  district:  Lake  Providence  revet,  extended 
1,800';  breaks  repaired,  03,  S.,  110. 

Fourth  district:  Mats  sunk  and  revet,  extended 
1,100'  at  Natchez  and  Vidalia  Hs.,  03,  S.,  136. 
Work  on  sill  dams,  Atohafalaya  R.;  57,000  c.  y. 
dr.  from  Old  R.,  03,  S.  138.  Revet,  work  at  New 
Orleans  H.,  03,  S.,  139.  Minor  repairs  and  prepara- 
tion for  resuming  work  at  Kempe  Bend  revet.,  03, 
S.,  142. 

Levees:  713,180  c.  y. built  by  U.S. and  6,227,573 
0.  y.  by  local  or  State  authorities,  03,  S.,  16.  Loss 
by  caving,  three-fourths  of  1%,  03,  S.,  16. 

1903-03.  Revet,  repaired  above  Cairo,  03,  S., 
10.    Dr.  operations  and  results,  03,  S.,  65.    Sum- 
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mary  of  work  done  during  h.-w.  period,  03,  S.,  213. 
Tables  of  h.-w.  operations  in  various  districts,  03, 
S.,  261, 264. 

First  district:  Kepairs  and  paying  to  revet,  at 
Caruthersville,  Mo.,  03,  S.,  169.  Plum  Pt.  Reach, 
break  repaired  at  Asbport  Bend,  Osceola  Bar,  and 
Fletchers  Bend;  experimental  dike  work,  2,810 1.  f. 
put  in  opposite  Hatbaways  Landtag,  Tenn.,  03, 
S.,  10, 170. 

Second  district:  42,250  c.  y.  dr.  from  Wolf  R., 
repairs  to  caving  banks  at  Helena,  Ark.,  03,  S., 
13, 172. 

Third  district:  Repairs  to  revet,  at  Lake  BoUvar 
Front,  extension  500';  repairs  to  break;  reinforcing 
mat  put  in  at  Ashbrook  Neck;  breaks  in  Lake 
Providence  revet,  repaired,  03,  S.,  220.  Repairs 
to  bank  and  paving  at  Greenville  H.,  03,  S.,  14, 220. 

Fourth  district:  Revet,  at  Bondurant  Chute  ex- 
tended 600'  downstream,  and  at  Kempe  Bend  600' 
extension  downstream  and  850'  upstream;  2,200' 
revet,  constr.  for  protection  at  Natchez  and  Vidalia 
Hs.;  w.  of  sill  dam,  Atchafalaya  R.;  extension  of 
revet,  at  New  Orleans  H.,  03,  S.,  16, 272. 

Levees:  3,314,726  o.  y.  built  by  U.  S.  and  3,363,910 
c.  y.  by  local  authorities;  loss  by  caving,  three- 
fourths  of  1%,  03,  S.,  23, 174. 

1903-04.  H.-w.  operations,  04,  S.,  209.  Re- 
pairs to  plant,  04,  S.,  19, 176, 191.  Constr.  training 
wall,  lower  St.  Francis  levee  district,  04,  203.  Dr. 
operations  and  results,  04,  S.,  47,  81,  89. 

First  district:  Plum  Pt.  Reach,  repairs  to  revet, 
at  Daniels  Pt.,  Ashport  Bend,  Fletchers  Bend; 
break  in  abattis  dike  near  Hathaway  Crossing  re- 
paired, 04,  S.,  12,  133,  162. 

Second  district:  Hopefield  Bend,  2,600'  new 
revet.,  840'  mat  placed;  52,340  c.  y.  dr.  and  153 
snags  and  logs  removed  from  Wolf  R.;  revet,  oper- 
ations at  Helena,  Ark.,  04,  S.,  14, 135, 166. 

Third  district:  Lake  Bolivar,  repairs  to  revet.; 
repairs  and  paving,  placing  of  mat  at  Greenville 
H.  and  Lake  Providence,  04,  S.,  15, 137. 

Fourth  district:  Bondurant  Chute  revet,  ex- 
tended 188'  downstream;  at  Kempe  Bend,  2,670' 
revet,  replaced,  and  1,395'  of  bank  revetted;  at 
Natchez  and  Vidalia  Hs.,  repairs  to  revet.;  at  New 
Orleans  H.,  Southport  revet,  extended  4,750  1.  f., 
04,  S.,  17,  250. 

Levees:  5,360,420  o.y.  built  by  U.S.  and  8,497,224 
0.  y.  by  local  board,  04,  S.,  20. 

1904-06.'  Dr.  operations,  tables,  etc.,  05,  S., 
61, 128, 139.    Repairs  to  plant,  05,  S.,  165,  224. 

First  district:  Plum  Pt.  Reach,  replacing  revet, 
and  reinforcing  mattress  at  Fletchers  Bend;  minor 
repairs  at  other  points,  05,  S.,  10, 152, 169. 

Second  district:  Hopefield  Bend,  1,600'  revet, 
added,  and  47,440  c.  y.  dr.  from  Wolf  R.,  06,  S., 
12, 154. 

Third  district:  Repairs  and  bank  paving  at  Ash- 
brook Neck;  3-pocket  mats  placed  at  Greenville 

30462°— H,  Doc.  740,  63-2 73 


H.;  4,200'  revet,  completed  at  Longwood,  Miss.; 
pockets  repaired  at  Lake  Providence,  06,  S.,  13, 
197,  211. 

Fourth  district:  80,000  o.  y.  dr.  from  Old  R.; 
revet,  repaired  and  extended  at  Bondurant  Chute; 
gaps  closed  by  placing  2,885'  of  mattress;  2,700'  of 
bank  graded  and  865'  paved  at  Kempe  Bend;  mat- 
tress work,  paving  and  grading  bank,  Hs.  of  Nat- 
chez and  Vidalia,  06,  S.,  15,  250,  283. 

Levees:  8,986,652  c.  y.  built  by  U .  S .  and  10,048,035 
c.  y.  by  local  authorities,  05,  S.,  20.  Loss  by  cav- 
ing, 2i%,  06,  S.,  21. 

1906-06.  Repairs  to  plant,  06,  2537,  2588;  dr. 
operations,  06,  2507,  2526;  h.-w.  operations,  06, 
2545. 

First  district:  2,200'  revet,  replaced  at  Fletchers 
Bend,  06,  2472,  2529. 

Second  district:  950'  revet,  replaced  at  Hopefield 
Bend;  9,600  c.  y.  of  material  and  38  snags  removed 
from  Wolf  R.,  06,  2473,  2532. 

Third  district:  2,134'  mattress  placed  and  revet, 
reinforced  and  extended  upstream  400'  at  Lake 
Bolivar;  2  pocket  mats  placed  at  Greenville  H., 
06,  2474,  2552. 

Fourth  district:  5,723'  of  bank  graded  and  re- 
pairs to  existing  work  at  Kempe  Bend;  closing 
gaps,  Natchez  and  Vidalia  Hs.;  28,385  o.  y.  dr. 
in  Old  R.;  constr.  of  dikes  at  New  Orleans  H., 
06,  2477,  2574. 

Levees:  3,313,148  o.  y.  built  by  U.S.  and  5,416,160 
c.  y.  by  local  authorities,  06,  2483. 

1906-07.  Dr.  operations,  07,  2610,  2653, 2670; 
h.-w.  operations,  07,  2691.  Repairs  to  plant,  07, 
2746. 

First  district:  Pocket-mat  constr.  at  Caruthers- 
ville, Mo.;  bank  paving  in  Fletchers  Bend;  repairs 
to  pavement  at  Bullerton  Bar,  07, 2611, 2677. 

Second  district:  Revet,  breaks  repaired  and 
bank  graded  at  Hopefield  Bend;  7,420  c.  y.  dr.  from 
Wolf  R.,  07,  2612,  2678.  Dike  work  at  Wabrat 
Bend  and  Old  Town  Bend,  07, 2680. 

Third  district:  Repairs  to  bank  paving  and 
pocket  mat  placed.  Lake  Bolivar;  dikes  repaired 
and  mats  placed  at  Ashbrook  Neck;  repairs  to 
revet,  break  at  Greenville  H.;  large  break  at  Lake 
Providence  repaired;  mats  placed  covering  2,200; 
bank  at  Reid  Bedford  Bend,  07,  2614,  2701. 

Fourth  district:  Revet,  extended,  paving  and 
grading  repaired  at  Bondurant  Chute;  revet,  ex- 
tended, mattress  placed,  and  bank  graded  at 
Kempe  Bend;  revet,  extended  upstream  1,100'  a 
Natchez  and  Vidalia  Hs.;  dikes  and  buttress 
placed,  spurs  repaired,  and  revet,  laid  at  New 
Orleans  H.,  07,  2617,  2729. 

Levees:  2,334,740  c.y. built  by  U.S. and  4,704,390 
0.  y.  by  local  authorities,  07, 2621. 

1907-08.  Repairs  and  care  of  plant,  08,  2652, 
2682,  2778,  2804.  Dr.  operations,  cost,  etc.,  08, 
2687  2705,2714, 
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First  district:  Plum  Pt.  Reach,  i  dikes  built, 
08,  2643,  2719. 

Second  district:  Dr.atWoUE.;  1,800' bank  revet, 
built  at  Walnut  Bend;  3,615'  revet,  built  and  bank 
paved  at  Old  Town,  Ark.;  repairs  at  Hopefleld 
Bend,  08, 2646,  2717. 

Tbird  district:  1,260'  mattress  placed,  grading 
and  paving  at  Lake  Bolivar  Front;  mat  placed 
connecting  mat  constr.  at  Greenville  H.;  mattress 
sunk,  repairs  completed  at  Lake  Providence; 
placing  2  Chan,  mats  and  7  connecting  mate,  bank 
protection,  -toot  mats  constr.  at  Fitlers  Bend,  08, 
2647,  2756. 

Fourth  district:  Repairs  to  bank  pavement, 
grading  banks  and  revet,  at  Bondurant  Chute; 
mattress  placed  at  Kempe  Bend;  revet,  extended 
and  repaired,  bank  graded  and  revet,  at  Natchez 
and  Vidalia.Hs.;  dr.  in  Old  R.;  mattress  revet. 
placed  at  New  Orleans  H.,  08,  2650,  2788. 

Levees:  5,705,992  c.  y.  built  by  U.  S.  and  7,137,873 
c.  y.  by  local  authorities,  08, 2663. 

1908-09.    Repairs  and  mainten.  of  plant,  09, 
2681,  2746,  2793,  2816.    Amount,  cost,  and  details  of , 
dr.  operations,  09,  2686,  2710,  2724. 

First  district:  Break  in  revet,  at  Caruthersville, 
Mo.,  repaired,  and  considerable  repairs  to  revet,  at 
Plum  Pt.  Reach,  09,  2647,  2729. 

Second  district:  Bar  at  mouth  of  Wolf  R.  dr.; 
revet,  extended  downstream  about  1,884'  and  443' 
upstream  at  Walnut  Bend;  small  mat  placed  to 
repair  slip  at  Helena,  Ark.;  revet,  extended  1,200' 
downstream  at  Old  Town  Bend,  Ark.,  09,  2648, 
2729. 

Third  district:  2,037'  revet,  constr.  at  Panthers 
Forest;  constr.  of  shore  mat  and  repairs  to  mat  at 
Greenville  H.;  1,864  1.  f.  revet,  constr.  at  Vaucluse, 
Ark.;  breaks  in  paving  repaired  at  Lake  Provi- 
dence; shore  mat  placed  at  upper  end  of  revet.; 
bank  regraded  and  paved  at  Fitlers  Bend;  2  stand- 
ard Chan,  mats  added  to  revet.;  bank  graded  and 
paved  and  brush  work  protection  placed  at  Reid 
Bedford  Bend,  09,  2651,  2760. 

Fourth  district:  Revet,  extended  275 1.  f.,  repairs 
and  extension  to  pavement  at  Kempe  Bend;  lower 
revet,  extended  upstream  1,120  1.  f.,  upper  revet, 
downstream  400',  grading  and  paving  banks  at 
Natchez  and  Vidalia  Hs.;  dr.  in  lower  Old  R.; 
mattress  work  extended  above  the  l.-w.  marks;  mat- 
tress placed  and  revet,  extended  downstream  at 
New  Orleans  H.,  09,  2655,  2800. 

Levees:  4,590,414  c.  y.  built  by  U.  S.  and  8,275,204 
c.  y.  by  local  board;  loss,  1|%,  09,  2660. 

1909-10.  Repairs  to  plant,  cost  of,  alterations, 
etc.,  10,  2933,  2963,  3015,  3061,  3087.  Constr.  of 
marine  ry.  dock,  10,  2962.    Dr.  operations,  10, 

2923,  2966,  2968,  2982,  2998. 

First  district:  Considerable  repairs  made  to 
revet,  at  various  bends  at  Plum  Pt.  Beach,  10, 
2921,  3004. 

Second  district:  Repairs  to  works  at  Eopefield 
Bend;  repairs  to  revet,  at  Walnut  Bend;  extension 
of  2,400'  made  to  revet,  at  Old  Town,  Ark.,  10, 

2924,  3008. 


Third  district:  Chan,  mats  added  at  Lake  Boli- 
var, minor  repairs  made  by  constr.  pocket  mats 
and  repairing  upper  slope  at  Ashbrook  Neck;  301' 
mat  placed  to  repair  settlement  of  bank  at  Panthers 
Forest;  -3  chan.  mats  and  12  connecting  mats  and 
bank  paving  done  at  Leland  Neck;  repairs  to  bank 
paving  and  constr.  chan.  mat  741'  long  at  Green- 
ville H.;  slight  repairs  to  upper  bank  paving  at 
Lake  Providence;  extension  of  1,000 1.  f.  added  by 
constr.  of  chan.  mat  and  connecting  mats  at  Fitlers 
Bend;  revet,  extended  upstream  961  1.  f.  and  re- 
pairs to  break  in  old  revet,  made  at  Reid  Bedford 
Bend;  minor  repairs  made  at  Red  Fork,  10, 2926, 
3032. 

Fourth  district:  Revet,  extended  110'  down- 
stream to  cover  pocket  at  Bondurant  Chute;  2,105 
1.  f.  revet,  placed  at  Eempe  Bend;  repairs  to  revet, 
and  spur  levee  at  Natchez  and  Vidalia  Hs.;  various 
protection  works  at  Giles  Bend;  dr.  in  lower  Old 
E.;  3,965  1.  f.  bank  protection  placed  at  CarroUton 
Bend  and  New  Orleans  H.,  10, 2930,  3070. 

Levees:  2,970,224  c.  y . built  by  U.  S.  and  5,063,427 
0.  y .  by  local  authorities,  10, 2936. 

1910-11.  Dredges  and  dr.  operations,  11, 3168, 
3215,  3238,  3254.  Quantities  dr.  from  1899  to  1910, 
incl.,  11, 3221.  Description  of  bars  and  work  done 
on  same,  11,  3221.  Plant,  repairs,  cost,  etc.,  11, 
3180,  3211;  first  and  second  districts,  3269;  third 
district,  3311;  fourth  district,  3339. 

First  district:  No  work  of  any  consequence  this 
season. 

Second  district:  Repairs  to  revet,  at  Hopefleld 
Bend;  12,100  c.  y.  dr.  and  5  logs  removed  from 
Wolf  R.;  revet,  extended  680 1.  f.  downstream  and 
2,380  1.  1.  upstream  at  Walnut  Bend;  revet,  ex- 
tended 1,700'  downstrean  at  Old  Town,  Ark.,  11, 
3171,  3262. 

Third  district:  Revet,  extended  2,077 1.  f.  down- 
stream at  Panthers  Forest;  revet,  extended  1,057' 
downstream  at  Leland  Neck;  minor  repairs  at 
Greenville  H.;  revet,  extended  1,000'  downstream 
f,t  Vaucluse,  Ark.;  repairs  to  caving  bank  by 
placing  mats  at  Fitlers  Bend;  constr.  of  1,880'  mat 
extension  and  repairs  to  old  work  at  Reid  Bedford 
Bend;  revet,  constr.  at  Albemarle  Bend,  11,  3174, 
3288. 

Fourth  district:  Clearing  timber  off  bank  to  pre- 
vent caving-in,  and  obstr.  future  revet,  work,  at 
Hard  Times  Bend;  upperrevet.  extended  upstream 
900  1.  f.,  and  lower  revet,  downstream  2,373  1.  f., 
bank  graded  and  paved  at  Kempe  Bend;  gap 
closed  and  repairs  made  to  revet,  at  Natchez  and 
Vidalia  Hs.;  dr.  done  in  lower  Old  R.;  7,850  1.  f. 
revet,  constr.  in  New  Orleans  H.,  11,  3177,  3323. 

Levees:  4,348,518  c.  y.  built  by  U.  S.  and  4,924,497 
c.  y.  by  local  authorities;  loss,  lj%,  11, 3182. 

1911-12.  Dredges  and  dr.,  12, 3702,  3767,  3823; 
plant,  repairs,  etc.,  13, 3712, 3753;  first  and  second 
districts,  18,  3878;  third  district,  13,  3930;  loruth 
district,  18,  3961;  h.-w.  operations,  18,  3916,  3966. 

First  district:  3,010  1.  t.  revet,  placed  at  Golden 
Lake,  Ark.,  18,  3704,  3866. 

Second  district:  32,160  o.  y.  dr.  from  Wolf  R.; 
2,804  1.  t.  revet,  placed  at  Porters  Lake,  Ark.;  re- 
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pairs  to  revet,  at  Helena,  Ark.;  5,006  1.  f.  revet. 
placed  at  Sunflower,  Miss.,  18,  3l0i,  3868. 

Third  district:  2,000'  revet,  added  at  Lake  Boli- 
var Front;  1,048'  revet,  extended  upstream  at 
Ashbrook  Neck;  1,000'  revet,  extended  down- 
stream at  Leland  Neck;  1,000'  revet,  extended  up- 
stream and  repairs  to  old  works  at  Greenville  H.; 
1,000'  revet,  extended  upstream  at  Vaucluse,  Ark.; 
3,900'  revet,  placed  at  ^Graud  Lake;  connecting 
mattresses  sunk  along  defective  reaches  and  work 
regraded  and  repaved  wherever  necessary  at  Albe- 
marle Bend,  Miss.;  extensive  repairs  to  prevent 
failure  of  revet,  at  Delta  Pt.,  La.;  extension  of 
revet,  upstream  1,032 1.  f.  and  repairs  to  old  work 
at  Reid  Bedford  Bend,  13,  3705,  3899. 

Fourth  district:  Clearing  timber  off  the  bank  to 
prevent  caving-in  at  Hard  Times  Bend;  upper 
revet,  extended  upstream  441 1.  f.  and  downstream 
6,609  1.  f.;  lower  revet,  extended  upstream  1601.  f. 
and  downstream  792 1.  f.  at  Kempe  Bend;  grading 
and  paving  upper  bank,  placing  connecting  mat, 
and  replacing  mattress  work,  and  general  repairs 
to  Natchez  and  Vidalia  Hs.;  dr.  in  Old  E.;  1,215 
1.  f.  revet,  placed,  bank  graded  and  paved,  and  9,966 
1.  f.  oonstr.  at  New  Orleans  H.,  13,  3708,  3941. 

Levees:  2,844,752  c.  y.  buHt  by  U.  S.  and  3,484,579 
c.  y .  by  local  authorities,  IS,  3719. 

(Note. — Statements  of  operations,  1900  to  1912, 
incl.  character,  amount,  and  unit  costs  are  given 
in  detail  in  reports  of  oiBcers  in  local  charge,  to- 
gether with  assistants'  reports.  See  appendixes  of 
an.  reports.) 


PHYSICAL  CHABACTEBISTICS.    (See  Lev- 
ees, under  Projects.) 
Allavial(see  Beds;  Levees)region  to  be  protected 
by  levees,  96, 3625.    Alluvial  valley  has  developed 
largelysinceprotectionhas  been  afforded,  04,  S.,24. 

Banks  (see  Caving;  Floods):  75,  546,  549,  ii,  498, 
505;  79, 1197. 

Benefits  of  protecting  banks,  Hickman  to  Slough 
Landing;  would  retain  water  in  E.  bed  and  help 
maintaia  ohan.  ds.,  01,  S.,  6. 

Eemarks  on  distress  caused  inhabitants  of  inun- 
dated land  .on  e.  bank  bet.  Vicksburg  and  Baton 
Eouge,  through  absence  of  proper  protection,  10, 
2937. 


Bars  (see  Depths):  78,841;  79,1011;  76,11,502, 
506,  508;  78,  842;  79,  1010.  Width  of  E.  at,  76, 
ii,  509. 

Basin.  (See  Drainage;  Floods;  Material;  Out- 
lets.) 

Bed  (see  Banks):  Material,  81,  2734;  83,  2758; 
84,2885.  Effects  of  outlets  on,.91, 3465.  Changes 
near  Head  of  Passes,  91,  3575.  Filling  of,  relation 
bet.  stages  of  E.,  erosion,  and,  96,  3484.    General, 


76,  546,  549,  ii,  498,  605;  79,  1197.    Alluvial  bed, 
76, 626.    Geology  of,  79,  855. 

Bench  marks.    (See  Floods.) 

Bends:  Effect,  79, 1008.  Eelations  to  depth  and 
section,  83,  2300.  Persistency  and  violence  of  the 
river's  attacks  upon  caving,  variable  and  unce> 
tain,  96,  3420.  Caving,  03,  S.,  129;  03,  S.,  256. 
Upper  Tensas  district,  04,  S.,  228. 

Blue  clay  formation,  83, 2315.    . 

Bottom  lands,  68,  468;  79, 1016. 

Caving  banks  (see  Bends):  71,  379;  76,  498,  506; 
78,  615,  646,  838;  79,  975,  1011,  1013;  03,  S.,  122. 
Cairo  to  Donaldsonville,  93, 3116. 

Critical  position  of  levees  near,  01,  S.,  19. 

Natchez  H.,  04,  S.,  27. 

Third  district,  04,  S.,  148,  243;  11,  3305;  13, 
3910. 

Helena,  Ark.,  04,  S.,  208. 

First  and  second  districts,  04,  S.,  212,  220;  10, 
3021. 

Wicklifle,  Ky.,  04,  S.,  245. 

Wahiut  Bend,  07,  2613. 

Old  Town  Bend,  07,  2614. 

Porters  Lake,  09, 2649. 

Changes.    (See  Depths.) 

Channel.  (See  Banks;  Depths;  Dimensions; 
New  Orleans;  Old  E.) 

Comparison  of  E.  with  Vistula,  79, 1012. 

Crevasses  (see  Depths;  Gauges;  Observations; 
Outlets):  Tables  of,  75, 542, 572, 690,  612;  13, 3722. 
Side  outlets  and  their  action,  81,  2725,  2728;  83, 
2766;  83,  2300;  84,  2422.  Arkansas  City,  measure- 
ments in  vicinity,  90,  3279.  Effect  upon  gauge 
readings  below  Eed  E .  during  high  water  of  1890-91, 
91,  3444,  3453.  Effect  Of,  76,  541;  91,  3475. 
Breaks  in,  03,  S.,  234. 

Crossings.    (See  Depths.) 

Cross-section  elements  (see  Morganza  Reach): 
Arkansas  E.  to  Vicksburg,  comparison  of,  96, 3577. 
(See  Morganza  Eeach,  below.)  Cubits  Gap  and 
Passes,  06,  S.,43.  Ft.  St.  Philip  to  Head  of  Passes, 
06,  S.,  44. 

Curvature.    (See  Sections.) 

Cut-offs:  Action,  75,  540,  575,  ii,  499;  81,  2725; 
Vicksburg,  71,  378;  78,  643;  83, 2760. 

Data:  Index  to  1894,  96,  3703;  reduction,  99, 
3474. 

Deepening.    (See  Scour.) 

Delta,  geography,  76,  ii,  498;  79, 854. 
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Depths  (see  Bends):  Velocities  and,  Plum  Ft. 
Reach,  88,  2198,  2264.  Least,  Lake  Providence 
Reach,  1884-88,  88,  2276;  01,  S.,  269.  Crossings, 
Cairo  to  Red  R.,  89, 2614.  Velocities  and,  m  vari- 
ous Chans,  of  the  imp.  part  ol  Plum  Pt.  Reach,  89, 
2683.  Widths,  depths,  and  means  of  2-m.  section, 
Cairo  to  Head  ol  Passes,  90,  3130.  Effect  of  cre- 
vasses in  controlling,  91,  3473.  Velocity  and, 
1890-91,  table  showing  least,  91, 3617. 

Deepening  steadily  going  on  as  a  result  of  levees. 
Table  showing  l.-w.  heights  previous  to  1895,  96, 
3624. 

Over  shoal  crossings,  03,  S.,  135;  04,  S.,  94;  06, 
S.,  145;  06,  2527;  07,  2672;  08,  2707,  2747;  09, 
2712;  10,  2984;  11,  3240;  13,  3826. 

Remarks  on  changes  in  reaches  of  Atchafalaya 
and  Red  Rs.,  06,  2478. 

Lowest  water  Atchafalaya  and  Red  R.,  tables, 
etc.,  07,  2738. 


Dimensions:  Of  chan.  through  bars,   11,  3253; 
18, 3840. 


Discharge  (see  Section):  69,  325,  339;  76,  674, 
580;  79,  1009.  Upper  R.,  81,  2744.  Lower  R., 
83,  2772;  83,  2214,  2220;  84,  2424,  2433,  2876;  87, 
2707,  2815.  Observations,  Wilsons  Pt.,  88,  2289. 
Index  to  Discharge  Observations  to  1888,  89,  2632. 
Observations,  New  Madrid,  90,  3153;  at  Helena, 

90,  3160;  at  Arkansas  City,  90,  3164;  at  Wilsons 
Pt.,  90,  3173;  Arkansas  City  and  Wilsons  Pt.,  90, 
3288.    Investigation  of  discharge  measurements, 

91,  3417.    (See  Floods;  Overflow.) 

Discharge  observations,  results:  Mississippi  R., 
Old  R.,  and  Bayou  des  Glaises,  91,  3488;  Arkansas 
City,  91, 3492;  Wilsons  Pt.,  91, 3497;  New  Madrid, 
91,  3497;  Helena,  Ark.,  91,  3508;  Warrenton, 
Miss.,  91,  3512;  Red  R.  Landing,  Old  R.  below 
TiMnbuU  Isld.,  and  Atchafalaya  R.  at  Simmesport, 
91,  3516;  Carrollton,  91,  3522;  Plum  Pt.  Reach, 
91,  3534;  Memphis,  Tenn.,  91,  3535. 

Observations,  93,  3119-3144,  3428,  3429.  Investi- 
gation of  data  of  1884-85,  91,  3424.  Mississippi 
and  its  tributaries,  93,  3663.  Measurements  and 
reductions,  94,  2808.  Observations,  1889-94,  in- 
dex, 95,  3714.  Observations,  results,  1894,  96, 
3720;  03,  S.,  59,  71. 

Discharge  stations,  03,  S.,  36;  03,  S.,  63, 101,  111; 
04,  S.,  7,  66,  76;  06,  S.,  88, 115;  07,  2648;  08,  2681; 
09,  2680;  11, 3168,  3210;  13,  3701,  3844. 

Drainage  basin  of  the  R.  aboveSt.  Paul,  81,2743. 

Erosion  at  New  Orleans,  83,  1361.  Bank  pro- 
tection against  erosion,  96,  3466. 


Elevations:  Brainerd,  Minn.,  to  Bemidji,  Minn., 
01,  S.,  62. 


Floods  (see  High  and  low  water;  Levees;  Over- 
flow; Scour):  68,  471;  69,  321,  327,  335;  76,  641, 
653,  556,  594,  606;  76,  ii,  507;  76,  616;  79,  1009; 
compared  with  the  Nile,  69, 321, 327;  on  tributaries, 
75,  634;  effect  of,  on  levees,  68,  471;  74,  382;  79, 


1017;  effect  of,  on  banks,  73,  436;  79,  1009;  effect 
ol,  on  improvements,  79, 1014.  Records,  84, 2424, 
2432;  86,  2596,  2621,  2630.  Flood  of  1890,  90,  3216, 
3255,  3272,  3303.  ■  Velocity  of  flood  travel  on  the 
lower  R.,  93,  2905.  Flood  of  1893  of  more  than 
average  magnitude,  due  to  improved  condition  of 
levees,  93,  3558.  Flood  heights,  influence  of 
Mississippi  basins  on,  95,  3661.  Excessive  flood 
heights,  lower  Louisiana;  suggestions  for  relief, 
96,  3649.  Probable  future,  protection  against,  96, 
3460.  Flood  of  1897  unprecedently  high  in  the 
lower  R.,  97,  3523.  Floods  of  1897,  lessons  of, 
letters  from  locallevee  men  on,  97, 3543, 3548, 3551, 
3658,  3562.  Floods  of  1897-98  reached  a  height  of 
49.8  on  the  gauge  at  Cairo,  and  carried  to  the  Gulf 
without  a  single  break  in  the  levee  system,  98, 
3150.  Flood  heights,  changes,  fourth  district,  00, 
4551.    (See  Discharge;  Overflow.) 

Data  pertaining  to  flood  of  1903;  Water  heights, 
03,  S.,  24,  26,  43,  247,  258,  263.  Damage,  $5,000,000, 
03,  S.,  26,  28.  Area  of  overflow,  03,  S.,  27,  67. 
Importance  of  levee  system,  03,  S.,  28,  58.  Re- 
ports by  H.  N.  Pharr,  C.  E.,  St.  Francis  levee 
board,  03,  S.,  42;  C.  H.  West,  C.  E.,  Miss,  levee 
district,  03,  S.,  45;  T.  G.  Dabney,  C.  E.,  Yazoo- 
Mississippi  Delta  levee  district,  03,  S.,  48;  lessons 
of  flood,  03,  S.,  51;  H.  B.  Richardson,  C.  E.,  State 
Board  of  Louisiana,  03,  S.,  53;  expenses  of  flood, 
03,  S.,  181;  general  notes,  03,  S.,  181,  248;  A.  J. 
Nolty,  operations,  03,  S.,  202;  Chas.  Le  Vasseur, 
operations,  03,  S.,  211;  M.  Gardner,  operations, 

03,  S.,  218.  Table  of  flood  stages,  1904,  04,  S.,  219. 
High  water,  1909,  09,  2774;  damage,  09,  2777; 
table  of  readings,  10,  2936;  at  Vioksburg,  1910, 10, 
3055.  Permanent  marks,  description  and  eleva- 
tions, 01,  S.,  67;  03,  S.,  78.  Description  of  stone- 
line  bench  marks,  06,  S.,  82. 

Remarks  and  particulars  of  flood  of  1912:  Gauge 
heights  exceeded  all  previous  records,  13,  3713. 
Relative  stages  above  Cairo,  13,  3714.  Changes  in 
R.  bed  (opinions),  13,  3715.  Suggestions  for  solu- 
tion by  outlet  plan,  IS,  3717.  Table  gauge  read- 
ings, flood  heights,  and  provisional  grades,  13, 
3721. 

Gauges  (see  Crevasse;  Floods):  Readings  below 
Red  R.,  effect  of  crevasses  on,  91,  3444;  highest 
and  lowest,  1892,  93,  3661.  Table  of  readings, 
1883-94,  96,  3.625;  highest  and  lowest,  1891-94,  96, 
3721;  lowest,  1894,  96,  2756. 

Gauge  relations,  third  district  and  above  it,  94, 
2967. 

Gauges,  reduction  of  physical  data,  office  records, 
publications,  01,  S.,  126;  03,  S.,  52;  03,  S.,  97; 

04,  S.,  63;  06,  S.,  86. 

Highest  and  lowest  readings,  entire  R.,  01,  S., 
20,  133;  03,  S.,  18,  52,  62;  03,  S.,  62,  103;  04,  S., 
7,  67;  06,  S.,  92;  06,  2517,  2522;  07,  2648,  2665, 
2715,  2716;  08,  2679,  2698;  09,  2679,  2702;  10,  2965, 
2978,  3000;  11,  3230,  3259;  13,  3761,  3772. 

Cairo  to  Vicksburg  readings,  04,  S.,  230. 

Lower  Old  R.  readings,  04,  S.,  290;  05,  S.,  287. 

Annual  stages,  13,  3776. 

General  physical  characteristics,  83,  2339, 
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Geology.    (See  Bed;  Delta.)  Levels  (see  Gulf):  Precise  level  work,  01,  S.,  69, 

72, 112, 120;  02,  S.,  34;  03,  S.,  74;  table,  OS,  S.,  80. 
Geographical  positions:  North  of  St.  Paul,  01,         Adjustment  of  loop  north  of  Brainerd,  Minn., 
S.,  60,  65;  03,  S.,  76;  05,  S.,  76.  05,  S.,  80;  09,  2678. 


Grades.    (See  Moods.) 

Gulf  level,  mean,  changes  at  Port  E^ds,  96, 3478. 

High  and  low  water  (see  Crevasses;  Slopes): 
Range,  85,  2650,  2905.  (See  also  Mississippi  River, 
water  gauges  on.)  Readings  at  and  below  St. 
Louis  since  1828  referred  to  gauges  of  1871-89,  89 
2617.  Marks  of  1890  and  1891,  Cairo  to  Carrollton, 
91,  3547.  Referred  to  existing  (1891)  or  recent 
gauges,  91,  3555.  Marks,  descriptions,  and  eleva- 
tions, 1894,  95,  3747. 

Cairo  to  Vicksburg,  02,  S.,  131;  03,  S.,  263. 

Cairo  to  Head  of  Passes,  table,  03,  S.,  107, 179. 

Comparisons,  1897,  1898,  and  1903,  03,  S.,  268; 
04,  S.,  23. 

Operations  during,  first  district,  04,  S.,  209; 
upper  Tensas  district,  05,  S.,  244. 

H.-w.  stages  of  1907,  07, 2625;  08, 2657;  09, 2660, 
2773. 

Max.  stages,  1909,  09, 2774. 

Table  of  h.  w.,  10,  2936;  11, 3183,  3308. 

Flood  of  1912,  details,  12,  3887;  third  district, 
12, 3916. 

Hydrography  and  topography  (see  Topography): 
Montrose,  Iowa,  to  Keithsburg,  HI.,  94,  2798. 
Head  of  Passes  to  Donaldsonville,  La.,  94,  2800. 
Keithsburg  to  mouth  of  Rock  R.,  95, 3698.  River- 
ton  Landing  to  Glenora  Landing,  9S,  3699. 

Vicinity  of  Aitkin,  Minn.,  02,  S.,  33. 

Vicinity  of  Little  Falls,  Minn.,  02,  S.,  33. 

Improvements.    (See  Floods.) 
'  Lands.    (See  Banks;  Bottom.) 

Levees  (see  Alluvial;  Cavings;  Depths;  Floods; 
Overflow):  Breaks,  74,  382;  7S,  690;  608,  612;  79, 
1017;  Nile,  75, 656. 

Condition  of  leveeline,  lower  Yazoo  district,  01, 
S.,  291;  02,  S.,  123. 

Tables  giving  history  of  levees  abandoned  by 
constr.  of  new  levees,  fourth  district,  01,  S.,  363; 
02,  S.,  173;  03,  S.,  317;  04,  S.,  294;  05,  S.,  298; 
07,  2755;  08,  2818;  09,  2827;  10,  3095;  11,  3347. 

Condition  of  levee  line,  upper  Tensas  district, 
02,  S.,  129;  03,  S.,  256. 

Success  of  levee  building  along  alluvial  valley, 
04,  S.,  24. 

Location  of  levee  districts,  05,  S.,  22. 

Detailed  information  relating  to  levee  building, 
06,  S.,  45. 

Importance  of  levee  building,  08, 2664. 

Effect  of  flood  on,  18, 3723. 


Low  water  (see  Depths):  Board  observations, 
1879,  94,  2808. 

Low-water  soundings.  Lake  Providence  Reach, 
1882-91,  93,  3786. 

Marks.    (See  High  and  low  water;  Floods.) 

Material  forming  bed  of  E.    (See  Bed.) 

Meter  ratings,  table,  04,  S.,  79;  06,  S.,  126. 

Morganza  Reach:  Table  showing  increase  and 
decrease  in  area  and  in  hydraulic  radius  cross  sec- 
tions, 88, 2303. 

Mud  lumps,  75, 626. 

New  Orleans  Chans.,  1874-94,  compared,  95, 3669. 

Observations  (see  Discharge;  Low  water;  Sedi- 
ment) at  the  Ames  Crevasse,  91, 3713. 

Old  R.  Chan.:  Surs.  referred  to  mean  Gulf  level, 
marked  change  for  the  better,  96, 3412. 

Outlets  (see  Beds;  Crevasses):  Crevasses  and 
side;  action  of,  81,  2726,  2738;  82,  2766;  84,  2422. 
Loss  of  section  at,  84,  2422.  Effect  on  bed  of  R. 
below  them,  91,  3465. 

Overflow  (see  Floods):  Effect  of,  in  diminishing 
the  velocity  of  the  R.,  and  effect  of  levees  along 
Yazoo  Front  on  flood  heights,  1882  and  1883,  88, 
2220.  Part  of  valley  of  the  Mississippi  showing 
overflowed  areas,  90,  3288.  (See  Legal  proceed- 
ings.) 

Passes  (see  Bed):  Relative  volumes  through, 
81, 2727. 

Planes.    (See  Red  R.  Landing.) 

Publication.    (See  Gauges.) 

Ramfall:  Lower  valley,  76,  571.  Greenville 
Miss.,  01,  S.,  294;  02,  S.,  126;  08,  2776;  10,  3063. 

Reaches.    (See  Floods;  Gauges.) 
Red  R.  Landing,  change  of  plane  at,  93,  3564. 
Revetments.   (See  Scour.) 
Condition  of,  in  third  district,  04,  S.,  ISO;  total 
length  of  existing  revet,  12, 3725. 
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Rivers,  other.   (See  Comparison,  79, 1012.) 

Sand  waves,  76,  ii,  502,  604;  79, 1892, 1924, 1933, 
1963, 1967;  83, 2195, 2216;  84,  2571. 

Sections  (see  Cross  section  above;  Discharge; 
Bends;  Outlet):  Relations  of,  under  varying  con- 
dition of,  discharge  and  curvature. 

Sediment:  Relation  bet.  velocity  and  amount  of, 
transported,  81,  2724.  Sediment,  amount  of,  69, 
325,339;  73,  439;  7S,  641;  79,  1009;  83,  2216,  2230; 
86,  2880;' observations  on,  76,  ii,  510;  79,  1927, 
1933, 1964, 1968. 

Shoal  (seerDepths)  places,  Cairo  to  New  Orleans, 
88, 2243.    Lake  Providence,  04,  S.,  180. 

Slopes  of  R.,  75,  ii,  501;  79,  1009,  1928,  1934. 
Upper  R.,  81,  2744.  Flood,  81,  2772,  2778;  86, 
2878,  2902,  2906.  Lower  R.,  83,  2214;  85,  2551. 
Low-water  slopes,  86, 2903. 

Low-water  slope,  Aitkin  to  Minneapolis,  03,  S., 
33,  61;  Cairo  to  Ft.  Jackson,  OS,  S.,  67;  Cairo  to 
Memphis,  09, 2706. 

High-water  slope,  third  district,  03,  S.,  225. 

Scour  foimd,  1893,  causing  deepening  where 
revets,  have  been  built,  03, 2657. 

Scour  and  fill.  New  Madrid  Bend,  01,  S.,  139. 

Stages  (see  Bed;  Floods;  High  and  low  water): 
Highest  and  lowest,  and  mean  highest  and  mean 
lowest,  Cairo  to  Head  of  Passes,  1872-92,  93,  2662; 
94,  2804.  Stages,  1894-95,  96,  3428.  Highest  and 
lowest  in  preceding  years,  and  in  1900,  00,  4540. 

Stone:  Towing  and  supplying  of,  amount,  cost, 
and  remarks,  first  district,  01,  S.,  253;  third  dis- 
trict, 01,  S.,  277;  03,  S.,  112;  03,  S.,  226,  229,  230; 
04,  S.,  139,  189;  05,  S.,  199;  07,  2707;  08,  2716, 
2759;  09,  2728;  10,  3036;  11,  3181,  3291. 

Surveys.    (See  Old  R.) 

Topography  (see  Hydrography):  93,  3600. 
Positions  north  of  Keokuk,  Iowa,  96,  3738,  3742; 
00,  4603. 

Tributaries.   (See  Discharge;  Floods.) 

Velocity  (see  Depths;  Floods;  Overflow;  Sedi- 
ment) of  R.,  79, 1009. 

Water  heights  (see  Floods):  Mean  number  of 
days  during  which  the  R.  Cairo  to  Head  of  Passes, 
was  bet.  certain  indicated  heights,  1872-92,  93, 


Water  surface  bet.  successive  stone  lines,  Daven- 
port, Iowa,  to  Keithsburg,  111.,  96, 3768. 

Waves.  (See  Sand.) 


Widths  (see  Bars;  Depths)  at  various  times, 
comparison,  76,  ii,  497;  78, 844, 847;  79, 1009, 1010; 
81,  2769;  84,  2687. 

Yellow  lever:  Prevalence  of,  retards  work,  06, 
2483. 

PLANS.    (See  Estimates  and  Projects.) 

By  Gen.  B.  S.  Roberts,  1866,  reclaiming  waste 
lands  of  lower  R.  by  levees  with  waste  weirs,  etc. 
(reported  impracticable),  69, 61, 312, 320, 323. 

Of  the  Memphis  &  St.  Louis  RE.  Co.,  1868,  to 
build  BR.  levee  on  w.  bank  of  R.,  68, 468;  74, 382. 

For  prevention  of  floods  by  diversion  of  tribu- 
taries, holding  reservoirs,  and  artificial  outlets 
(reported  impracticable),  76, 540, 564, 570. 

For  imp.  of  Mississippi,  Cairo  to  New  Orleans, 
to  10',  as  proposed  in  Transportation  Route,  Third 
Subdivision,  Mississippi  R.  (reported  possible,  but 
"at  present"  impracticable  from  its  cost),  76,  ii, 
520. 

Total  deflection  of  the  Red  into  the  Mississippi 
R.,  83,  1614;  86,  2555,  2827. 

Separation  of  the  Red  from  the  Mississippi  R., 
83, 1514;  86,  2559,  2827. 

Rectification  of  Red  R.  by  preventing  further 
enlargement,  and  restricting  its  outlet  capacity, 
83,  1514;  85,  2560,  2567. 

PRIVATE     (STATE     AVD      COBPORATE) 

WORK.    (See  also  Operations,  1892-1900.) 

Memphis  &  St.  Louis  RR.  Co.  propose  RR.  along 
w.  bank  of  Mississippi,  68,  468;  74, 382. 

Condition  of  State  levees,  69,  338;  74,  380;  75, 
■  588,  596,  599. 

Necessity  of  cooperation  bet.  States  and  U.S. in 
building  levees,  70, 406;  76, 666,  695,  600;  79, 1020. 
Difficulty  of  cooperation,  79, 1021. 

Expend,  by  La.,  69,  329. 

Length  ollevees  on  lower  R.,  81, 2771, 2775. 

Dimensions  of  levees,  81, 2778. 

Faulty  constr.  of  New  Orleans  wharves,  83, 1361^, 
1367. 

1887-88.  28,330  1.  f .  of  levee  built  at  Diamond 
Isld.  Bend  Gap  by  Louisiana  and  the  fifth  Louisi- 
analevee  district,  88, 2312. 

1891-93.  1,896,518  c.  y.  material  placed  in  re- 
pair of  levees  in  lower  Mississippi  district  by  lower 
Mississippi  levee  board;  83,484  c.  y .  material  used 
by  local  levee  boards  in  repair  and  enlargement  of 
levees  at  Arkansas  City,  Luna,  Leland,  Bellevue 
Front,  and  Lucca  Loop,  93,  2897. 

Levee  work  done  by  private  persons,  95, 3626. 

Private  levees  of  the  fourth  district,  96, 3910. 

Views  of  the  engineers  of  several  levee  districts 
on  the  lessons  to  be  derived  from  the  flood  of  1897, 
97,  3543,  3648,  3651,  3558,  3662. 

Table  of  levee  constr.,  Mississippi  State  levee 
board,  lower  Yazoo  district,  01,  S.,  294;  03,  S.,  126. 

Table  showing  comparative  rate  of  taxation,  etc., 
for  levee  purposes  of  States  on  Mississippi  R.,  02, 
S.,  17. 


["See  pp.  14-^2  f 01-1 
Lexplanations,  etc.J 
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See  p.  1068. 


MISSISSIPPI  EIVEB.      See  special  index,  p.  1071. 


Various  tables  are  given  each  year  showing 
amount,  character,  and  cost  of  work  done  by  local 
authorities  lor  protection  of  water  front  in  their 
districts.    (See  each  an.  report.) 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Brig.  Gen.  Humphreys,  1868,  system  of 
levees.  Cape  Girardeau  to  Gulf,  to  confine  flood 
discharge  to  chan.,  69,  335,  344;  78,  438;  74,  392; 
75, 564, 574. 

By  Maj.  Abbot,  1870,  estab.  of  gauges  on  w.  Rs. 
for  perfecting  information  concerning  floods,  70, 
402. 

By  Maj.  Merrill,  1872,  estab.  telegraphic  commu- 
nication bet.  gauges,  73,  435. 

By  BE.,  1874,  to  reclaim  and  protect  alluvial 
basin:  1st,  opening  and  maintaining  Atchafalaya 
and  Lafourche  E.  outlets;  2d,  general  system  of 
levees.  Cape  Girardeau  to  Gulf,  76, 664,  674. 

By  Capt.  Suter,  1871,  to  prevent  threatened 
cut-off  at  Vicksburg,  by  a  continuous  shore  protec- 
tion, covering  H.  bank  and  extending  out  into  B. 
bed;  est.,  $2,747,535,  71,  381,  382.  At  Vicksburg 
H.,  Miss.,  the  proj.  of  1877  proposed  the  protection 
of  the  city  Water  front  by  shore  protection  at  Delta 
Pt.,  constr.  of  a  dike  on  the  crest  of  the  bar  extend- 
ing from  De  Soto  Isld.,  dr.  in  the  inner  H.,  and  the 
diversion  of  Yazoo  R.;  est.,  12,084,100,  78,  638,  641; 
79,  974;  83,  2761.  The  M.  R.  C,  1883,  reported 
that  further  study  should  be  given  to  the  subject 
before  final  recom.  be  made,  84, 2419. 

By  Maj.  Suter,  1875,  gradual  l.-w.  imp.  of  Missis- 
sippi, Cairo  to  Gulf,  by  contraction  at  wide,  shallow 
places,  by  means  of  transverse  dikes  and  closure 
of  side  Chans.,  and  by  training  walls,  dikes  to  be 
composed  of  brush  and  St.,  dr.  to  he  resorted  to  in 
hastening  or  assuring  the  formation  of  chans.  at 
sites  selected,  75,  ii,  512..  An  increase  of  l.-w.  d. 
from  4i'  to  6',  all  that  should  be  attempted,  76,  ii, 
496,  519,  520.  General  considerations  affecting  the 
imp.,  76,  ii,  496;  78,  842. 

By  Capt.  Benyaurd,  1877,  to  protect  water  front 
of  Memphis  by  shore  protection  for  7,600  1.  f.;  est., 
S170,000,  77,  78,  492;  78,  637;  79,  979.  Increased: 
1882,  to  $204,211,  83,  1498. 

By  BE.,  1878,  to  imp.  R.  below  Cairo  to  l.-w.  d. 
of  10',  by  contraction  at  wide,  shallow  places  to 
about  3,600',  and  by  protection  of  caving  banks, 
79, 1008,  1011, 1013, 1014;  constr.  to  be  determined 
by  experience  derived  from  the  imp.  of  one  of  the 
worst  places,  79, 1013. 

By  BE.,  1878,  to  protect  water  front  of  New  Or- 
leans by  shore  protection  of  pile  and  brush  revet, 
aided  by  brush  mats  placed  on  shore  slopes;  est., 
$476,000,  78,  614,  616;  79,  875;  80,  1161;  88,  1362. 

At  Natchez  and  Vldalia,  proj.  of  1880  proposed 
protection  of  banks  at  Marengo  and  Giles  Bends 
to  prevent  R.  from  cutting  through  into  Concordia " 
Bend;  est.,  $939,600,  80, 1333, 1353. 


At  mouth  of  Red  B.,  the  BE.  of  1880 recom.  con- 
tinuation of  dr.  as  a  means  of  temporary  imp.,  80f 
1288. 

The  BE.  of  1881  recom.  that  previously  adopted 
plan  of  imp.  be  discontinued,  88,  1365;  that  at 
CarroUton  Bend  the  necessity  for  bank  protecticn 
was  alone  presented,  and  that  protection  should 
consist  of  brush  mattress  of  the  greatest  practical 
1.  and  of  most  substantial  constr.,  83,  1366-1368. 

Proj.  recom.  by  M.  B.  C.  contemplated  imp.  of 
B.  below  Cairo  by  contraction  of  waterway  at  all 
shoal  points  to  comparatively  uniform  w.,  and  the 
projection  of  banks  from  caving.  Reported  that 
necessary  contraction  of  the  waterway  could  be 
best  accomplished  with  permeable  dikes,  by  which 
new  shore  lines  would  be  estab.  and  closing  of 
chutes.  By  mattress  revet,  the  new  shore  lines 
formed  by  the  dikes  were  to  be  held,  and  wherever 
caving  banks  occurred  to  be  protected  against 
eroding  by  mattress  revet,  or  some  equivalent  de- 
vice, 81,  2733;  83,  2748,  2761;  83,  2120;  86,  2866. 
Commission  recom.  initial  work  of  imp.  should  be 
upon  the  200  m.  of  B.  immediately  below  Cairo, 
81,'2736;  85,  2866. 

In  relation  to  levees,  reported  by  majority  of 
commission  that  while  levees  in  themselves  were 
not  necessary  as  a  means  of  securing  ultimately 
navigable  chans.,  nevertheless,  they  believed  that, 
besides  giving  protection  to  lite  and  property 
against  overflow,  safety  and  ease  to  navigation, 
and  facilities  to  G.  by  estab.  landing  places  above 
the  reach  of  floods,  the  repair  and  mainten.  of  ex- 
isting extensive  luies  of  levees  would  hasten  the 
work  of  Chan.  imp.  through  the  increased  scour 
they  would  produce  during  high-river  stages,  81, 
2732;  83,  2754;  83,  2363,  2373;  83,  2662, 2865. 


General: 

In  1891  Commission  took  upthestudyof  the  most 
suitable  means  to  temporarily  relieve  C.  on  the  B. 
pending  the  extension  of  the  works  for  permanently 
imp.  chan.  Conclusions  reached  that  hydraulic 
drs.  of  large  capacity  gave  the  greatest  promise  of 
success,  93,  3557;  94,  2716;  99, 3299. 

Mattress  modified  in  constr.  to  secin:e  more  flexi- 
bility and  greater  density.  Extra  cost  justified  by 
results,  93, 3557. 

Congress,  1894,  asked  for  an  opinion  as  to  the 
desirability  of  separating  the  Mississippi  and  Bed 
Bs.  Description  of  work  done  up  to  this  time  by 
the  comniission.  Commission  of  opinion  that  the 
separation  through  Old  B.  would  estab.  more  fav. 
conditions  for  navigation,  of  both  streams,  and 
for  protecting  from  overflow  the  region  along  the 
banks.  These  objects  could  also  be  accomplished 
by  this  means  more  surely  than  by  any  other  plan. 
Minority  report  favoring  keeping  Old  B.  open 
until  Plaquemine  Bayou  Canal  would  be  com- 
pleted, and  until  other  misc.  work  was  done.  96, 
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Suggestions  by  Lt.  Col.  Stiokney  lor  relief  of 
lower  Louisiana  from  excessive  flood  heights,  95, 
3649. 

Considered  settled,  1896,  that  in  the  plan  for  the 
permanent  imp.  of  the'chan.  by  contraction  of  its 
l.-W.  width,  the  work  of  bank  protection  should 
precede  permeable  dikes  and  other  structures  of 
that  class,  and  that  the  latter  may  be  regarded  as 
supple,  in  function  and  necessary  only  in  a  minority 
ofcases,  96,  3419. 

Conclusions  of  commission,  1896,  that  it  was  not 
possible  with  the  work  employed  up  to  that  time 
to  accomplish  satisfactory  permanent  imp.  of  the 
R.,  Cairo  to  the  Passes,  as  was  necessary  to  meet 
the  urgent  demands  of  C,  within  any  reasonable 
time.  Dr.  looked  on  as  giving  greater  promise  of 
success,  96,  3422. 

Commission  est.,  1896,  complete  revet,  work, 
Cairo  to  Vicksburg,  would  cost  $63,000,000,  requir- 
ing 40  years  to  build,  and  that  there  would  be  an 
an.  cost  for  mainten.  of  not  less  than  10%  of  the 
orig.  expend.,  96,  3423. 

Virtual  abandonment  of  the  work  of  permanently 
Imp.  the  R.,  after  expend,  of  a  vast  amount  of 
money,  decided  on  by  the  commission,  1896,  the 
subject  of  a  minority  report  by  Lt.  Col.  Stickney, 
96,  3430. 

Bank  protection.    Amount  and  cost  of,  96,  3439. 

Future  works  required  in  the  lower  part  of  the 
E.  to  protect  the  banks,  and  to  contract  and  fix 
the  Chan.,  96, 3456. 

Plan,  by  Lt.  CoL  Stiokney,  for  bank  protection, 
97, 3636. 

Dike  experiments,  00, 3557, 4778;  01,  S.,  235, 245. 
Concrete  ballast,  00,  4921;  01,  S.,  357;  03,  S.,  154. 

Importance  of  yearly  app.,  01,  S.,  4;  necessity 
lor  continuing  app.  for  protection  work;  effects  of 
work  done  in  past,  04,  S.,  24. 

Importance  and  necessity  of  protecting  caving 
banks,  Natchez  H.,  04,  S.,  27. 

Plant,  cost  of  repairs  to,  third  district,  01,  S., 
278;  03,  S.,  231;  fourth  district,  08,  S.,.169;  03,  S., 
18;  04,  S.,  287;  06,  S.,  224. 

Borings,  table  of,  at  Choctaw  Bend,  03,  S.,  236. 


Levees: 

Leveesystem  and  its  action,  81,  2731. 

General  consideration  of,  83,  2148;  84,  2422;  85, 
2547,  2566,  2865,  2877. 

Condition  of  levees,  84, 2862;  87,  2693. 

Value  of  levees  as  aid  to  imp.  the  R.  .chan.,  83, 
2148,  2152;  84,  2425,  2431;  85,  2552,  2566,  2866,  2877. 

Necessity  for  closing  breaks  in  levees,  83,  2150; 
84,  2422;  85,  2666. 

Est.  for  levees,  84,  2426. 

Discharge  from  outlets,  85, 2582,  2588. 

Rejection  of  the  outlet  system  as  an  aid  in  the 
imp.  of  E.,  85,2865. 

At  the  junction  of  the  Mississippi,  Red,  and 
Atchafalaya  Rs.  the  commission  reported  works  of 


protection  and  rectification  necessary,  83,  1513, 
2755,  2776;  85,  2564,  2869. 

Length  and  distribution  ol  front  levee  lines  in 
alluvial  vail  ey  of  the  R.,  90, 3111. 

Profile  showing  heights  of  Arkansas,  Louisiana, 
and  Missouri  levees  in  1880  and  1890,  90, 3288. 

Magnitude  of  floods  of  1893  due  to  imp.  condition 
of  levees,  93,  3558. 

Wiser  policy,  apparently,  to  close  all  breaks  at 
once,  and  to  build  levees  of  only  sufficient  strength 
to  resist  successfully  frequently  reoiuring  h.  w. 
over  as  large  an  extent  as  possible,  in  preference  to 
building  levees  complete  at  any  particular  place, 
93,  3559. 

Objections  outlined  to  any  other  than  the  ac- 
cepted plan  for  controlling  the  discharge  of  the  R., 
93, 3560. 

Part  of  the  commission  in  favor  of  long  waste 
weirs  to  take  off  the  top  of  the  floods  at  certain 
places  in  the  lower  part  of  the  R.,  93,  3662. 

U.  S.  levees.  Cost  in  Mississippi,  Arkansas,  and 
Louisiana,  1882-93,  93,  3806. 

Levees  of  third  district,  1882-94,  94, 2956. 

Levee  system  successful  in  preventing  overflow 
of  the  rich  lands  on  either  side  of  the  R^.,  96,  3625. 

General  proj.,  1895,  to  build  to  grade  of  3'  above 
highest  flood,  slope  of  1  on  3,  and  to  cover  with 
tenacious  Bermuda  grass  sod,  95, 3626. 

Average  cost  of  levees,  lotirth  district,  1890-95 
17.47*  c.  y.,  95, 3628. 

Effects  of  recent  (1895)  levee  constr.,  95, 3649. 

Cost  of,  third  district,  1882-95,  95,  3844. 

Levee  building  with  dr.,  96,  3922.  Giving 
promise  of  success,  96,  3418. 

Abandonment  of  plank  revet,  because  of  their 
cost  and  perishable  nature,  and  substitution  there- 
for increased  thickness  of  levees,  96,  3418. 

Mattress  work,  description  of  imp.,  96,3421. 

None  of  thelevees  built  by  the  U.  S.  broke  during 
the  floods  of  1897;  important  fact  developed  that 
the  flood  waters  of  the  R.  may  be  permanently 
controlled  by  a  system  of  levees  that  can  be  constr. 
within  a  reasonable  cost,  97,  3526;  98, 3150. 

U.S.  expend,  for  levees,  97,  3769. 

Cost  of  levees  in  various  districts  built  and  en- 
larged by  the  U.S.,  98, 3402. 

An  equitable  apportionment  of  funds  lor  levee 
work  diflieult  on  accoimt  of  the  lack  of  information 
on  which  an  est.  for  the  final  completion  of  the 
system  could  be  based.  Table  showing  up  to  1899 
the  work  done  in  the  various  levee  districts,  and 
the  amount  of  work  to  be  done,  99, 3326. 

Tables  showing  cost,  extent,  and  character  of 
work  doneonleveesbytheU.  S.,  the  several  States 
interested,  and  the  local  authorities,  1882-1900,  00, 
4536. 

Revets.,  importance  of  for  levee  protection  in 
developing  navigable  chans.,  07, 2022;  08, 2654. 
"     Proj.  for  constr.  levees  on  banks  bet.  Hickman, 
Ky.,  and  Slough  Landing,  Tenn.;  est.,  $400,000, 
01, 434,  2155;  detailed  cost  statement,  Oi,  2161. 
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Dredging: 

Steps  taken  to  begin  experimental  dr.,  93, 3557. 

Report  of  committee  on  dr.,  93, 3570. 

Experimental,  94, 2715.    Tests,  etc.,  95, 3636. 

New  drs.,  specifications  for,  and  requests  for 
bids,  96,  3636;  96,  3467;  97,  3575;  99,  3353;  00, 
4575, 4600. 

Experiments  with  Alpha  and  Beta,  96,  3423. 
Tests  for  capacity  of  Alpha,  96,  3461.  Specifloar 
tions  for  altering  Beta,  98,  3181. 

Reports  and  tables  relating  to  dr.  operations, 
96, 3461. 

Specifications  for  floating  plant  relating  to  dr., 
98,  3181;  00,  4600. 

Contract  1898-99  for  seventb  dr.,  99,  3299. 

Reports  and  tables  relating  to  care  of  plant  and 
dr.  operations,  cost,  etc.,  01,  S.,  217;  03,  S.,  123, 
130. 

Advantages  of  hydraulic  dr.,  02,  S.,  6. 

Specifications  for  new  dr.  B.  M.  Harrod,  04, 
S.,  103. 

Tests,  of  boilers,  pumps,  engines,  etc.,  of  dr., 
03,  S.,  67. 

Tests,  efficiency  of  hydraulic  drs.,  03,  S.,  136, 
160;  04,  S.,  63,  98, 100. 

SURVEYS. 

Ex.  bet.  Cairo  and  New  Orleans,  7S,  ii,  496. 

Sur.  bet.  Cairo  and  Gulf,  under  direction  of  Lake 
Survey,  began,  77,  1106.  Progress  of,  78,  1356 
79, 1891,  1922,  1931. 

Sur.  at  VJoksburg,  71, 378;  78,  644. 

Sur.  at  Memphis,  78, 637. 

Sur.  at  New  Orleans,  78,  614. 

Sur.  near  Lake  Concordia,  La.,  and  Cowpen 
Bend,  Miss.,  au.  act  Mar.  3, 1879,  79, 118. 

Bet.  Head  of  Passes  and  headwaters,  81,  2720, 
2741;  82,  2745;  83,  2H1;  84,  2408;  8S,  2536,  2859. 

Comparison  of,  83,  2308. 

Of  Plum  Pt.  Reach,  89,  2683. 

General  sur.  of  the  Mississippi  R.,  90,  3179;  91, 
3399;  92,  2946. 

(For  general  outline  of  sur.  work,  see  the  be- 
ginning of  each  an.  report.) 

Triangulation:  Elevations  and  descriptions  of 
secondary  triangulation  stations,  Cairo  to  Donald- 
sonville,  88,  2232.  Secondary,  Port  Louisa  to  near 
mouth  of  Galena,  93,  3589.  Tertiary,  stone  lines, 
Donaldsonville  to  Passes,  93,  3603.  Secondary, 
Gordons  Ferry  to  Prairie  du  Chien,  94,  2797. 
Secondary,  stations,  Prairie  du  Chien  to  Trem- 
paleau,  96, 3735.  Secondary,  field  work  Prairie  du 
Chien  to  Trempaleau,  96,  3697.  Stations,  approx. 
elevations,  96, 3746. 


Precise  levels:  New  Orleans  to  Passes,  93,  3603, 
3620.  St.  Paul  to  Aitkin,  99,  3405.  Instructions, 
99,  3469.  Baton  Rouge  to  mouth  of  South  Pass, 
Ft.  Adams  to  Baton  Rouge,  and  New  Orleans  to 
Biloxi,  00,  4622. 

Gauge  inspection,  93, 3654. 

Discharge  measurements  (see  Physical  character- 
istics).   R.  and  its  tributaries,  1892,  93, 3663. 

Vicksburg  H.,  94,  2944. 

First  district,  96, 3500. 

Third  district,  94,  2945;  96,  3816;  96,  3657;  98, 
3377;  99,  3544;  00,  4830. 

At  crevasses,  94,  3064. 

Resurveys:  Shore  line,  Riverton  Landing  to 
Glenora,  96,  3699.  Vicksburg  to  Glenora  Land- 
ing, 96, 3700. 

Topographical  positions  north  of  Keokuk,  96, 
3738,  3742. 

Levels,  discrepancies  bet.  precise  and  ordinary 
95, 3747. 

Bench  marks,  Keithsburg  to  near  Rock  R.,  95, 
3768. 

Low-water  surs.,  1897-98,  along  the  lower  R. 
compared  with  restilts  of  previous  surs.,  99,  3371. 

Upper  R.,  99, 3371. 

Reconnoissance,  1899,  00,  4603. 

Hickman,  Ky.,  to  Slough  Landing,  Tenn.,  ex. 
and  sur.  au.  act  June  6,  1900,  with  view  to  constr. 
such  works  as  might  be  required  to  prevent  over- 
flows along  said  section  of  R.  R.  by  Capt.  Wins- 
low,  June  24  and  Nov.  1,  1900;  est.,  $400,000  (the 
expense  tobeborne  equally  bet.  the  U.S.  and  levee 
commissioners  of  Lake  Co.,  Tenn.,  and  others 
interested  in  the  proj.),'  01,  434,  2166. 

Of.  St.  Francis  Basin,  01,  S.,  7,  43. 

For  control  of  dr.  operations,  01,  S.,  8. 

Scour  and  fill  sur.,  New  Madrid  Bend,  01,  S., 
8,  44, 139. 

Minor:  Third  district,  01,  S.,  273;  02,  S.,  113; 
04,  S.,  241;  06,  S.,  225;  06,  2556;  07,  2707;  08, 
2762;  10,  3040;  11,  3294;  12,  3904.  Upper  Tensas 
levee  district,  01,  S.,  298;  02,  S.,  129.  Cairo  to 
Corona  Landing,  03,  S  ,  97;  04,  S.,  208.  First 
and  second  districts,  04,  S.,  239;  06,  S.,  194;  07, 
2693;  08,  2745;  09,  2753;  10,  3024;  11,  3278;  12, 
3890. 

Act  June  13,  1902,  au.  surs.,  ex.,  and  investiga- 
tions for  determining  cost  of  14'  waterway.  Lock- 
port,  m.,  to  St.  Louis,  Mo.  Sur.  of  portion  from 
mouth  of  Illinois  R.  to  St.  Louis,  Mo.,  made  by 
commission,  03,  S.,  7,  68;  04,  S.,  11,  63;  06,  S.,  10, 
67;  06, 2510;  07, 2657. 
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General  surs.  and  observations,  83,  2155;  84, 
2441;  85,  2573,  2887;  86,  2153;  87,  2697,  2769;  88, 
2230;  89,  2604,  2611;  90,  3112,  3179;  91,  3446;  93, 
2914;  93,  3573;  94,  2717;  95,  3672;  96,  3493;  97, 
3564;  98,  3160;  99, 3338;  00,  4657;  01,  S.,  41;  03, 
S.,  32;  03,  S.,  18,  61;  04,  S.,  42;  06,  S.,  56;  06, 
2500;  07,  2646;  08,  2677;  09,  2677;  10,  2957;  11, 
3167,  3206;  13,  3750. 

0£  Atohafalaya  B.,  05,  S.,  78. 

Results  for  sur.  ol  lower  Old  R.,  06,  2583. 

HydrograpMc,  third  district,  04,  S.,  243;  OS,  S., 
226;  Ft.  St.  Philip  to  Head  of  Passes,  05,  S.,  41. 

Sur.  in  vicinity  of  Old,  Bed,  and  Atchafalaya 
Rs.,  11,  3207. 

WicHiCEe,  Ky.,  pre.  ex.  and  sur.  au.  act  June  13, 
1902.  B.  by  Capt.  Window,  Oct.  25, 1902  (unfav.),' 
04,  S.,  244. 

Act  Mar.  2, 1907,  appoints  board  of  5  members  to 
ex.  B.  below  St.  Louis,  with  view  to  securing  d. 
of  14',  07,  2674. 

Ashport,  Tenn.,  pre.  ex.  and  sur.  au.  act  Mar.  3, 
1905,  of  Miss.  B.,  from  Ashport,  Term.,  to  high- 
lands above  overflow  at  or  near  the  town  of  Ft, 
Pillow,  and  from  Ashport  e.  to  the  highlands 
above  overflow  in  Lauderaale  Co.,  with  view  to 
imp.  navigation  of  said  section  of  B.  and  prevent- 
ing overflow.  B.  by  Miss.  B.  commission,  Apr. 
11, 1905,  and  Apr.  9, 1906  {unfav.),^  06, 460. 

B.  by  Miss.  B.  Com.  upon  cost  of  revetting  banks 
from  Cairo  to  Head  of  Passes.  At  an  est.  of  $200,000 
per  m.  the  total  cost  would  be  about  $157,800,000. 
Up  to  1910  U.  S .  has  spent  over  $24,000,000  and  State 
and  local  organizations  over  $58,000,000.* 

B.  by  Miss.  B.  Com.  upon  levee  constr.  bet. 
Vicksburg  and  Bayou  Sara,  giving  information  as 
to  amt.,  char,  of  work,  est.  cost,  and  amt.  of  land 
to  be  beneflted.* 

Maps:  3  (For  data  relating  to  mapping,  and  to 
the  publication  of  maps,  see  each  an.  report  at  the 
beginning.) 

List  ol  maps  and  plates,  83,  2154;  84,  2440;  85, 
2572. 

Course  of  the  E.,  Balise  to  Ft.  Chartres  (Boss, 
1765),  93,  3708. 

Draft  of  the  B.,  Balise  to  Ft.  Chartres  (Pitman, 
1770),  93,  3708. 

Missouri  to  mouth  (CoUot,  1826),  93, 3708. 

B.  stage  bulletin,  93, 3655. 

Meander  lines,  comparative  diagram,  93,  3708. 

Canal  and  basin,  Vicksburg,  sections,  93,  3768. 

Gold  Dust  Dam,  locations,  sections,  and  details, 
94,  2918. 

Fascine  mattresses,  designs  for,  94, 2918. 

Crevasse  sections,  fourth  district,  locations  and 
diagrams,  93,  3970;  94,  3074. 

TransaUuvial  profiles  above  mouth  of  Ohio,  95, 
3956. 


Topographical  instrument  constr.  for  the  com- 
mission, 96,  3758. 

Nonconnah  Bock,  97,  3836;  99,  3512,  3536. 

Quarry  owned  by  the  U.  S.,  00,  4837,  4870. 

Stage  and  bed  of  B.,  diagram  showing  relation, 
96, 3758. 

Banks: 

New  Orleans  H.,  Carrollton  Bend,  protection, 
93, 3920. 

Bank  protection  of  CoL  Stiokney,  maps  and 
diagrams,  97,  3836. 

Bank  lines,  Viclcsburg  to  DonaldsonviHe,  1882-83 
and  1895-96;  changes,  97,  3836. 

Bank  lines,  Gfles  Bend,  00,  4909,  4934. 

Helena  Beach,  bank  line,  04,  S.,  244. 

Caving  banks,  at  Slough  Landing,  Bandom  Shot 
Break,  and  Holly  Bush  Crevasse,  05, 196. 

Bed: 

Bed  of  B.  and  stage,  relation  bet.,  diagrams,  96, 
3758. 

Scotts  Bltifl  to  DonaldsonviHe,  changes  in  mean 
R.  bed  atl.  w.,  98, 3179,  3458. 

Borings: 

Helena,  Ark.,  04,  S.,  244. 

Cross  sections; 

Below  Donaldsonville,  95, 3956. 

Elements  from  Arkansas  B.  to  Vicksburg,  com- 
parison, 96,  3758. 

Vicksburg  to  Donaldsonville,  changes  in,  1882-83, 
1895-96,  97,  3836. 

Scotts  Blufl  to  Donaldsonville,  comparison  of 
elements,  98, 3179,  3458. 

Scotts  Bluffs  to  Donaldsonville,  1895-96, 1897-98, 
compared,  99, 3351,  3502. 

Donaldsonville  to  CarroUton,  1893-94,  1897-98, 
compared,  99, 3351,  3502. 

Elements,  Scotts  Bluffs  to  Donaldsonville  and 
Donaldsonville  to  Carrollton,  1893-94,  1897-98,  99, 
3351, 3502. 

Scour  and  flll  sur.  (longitudinal  profiles).  New 
Madrid  Bend,  01,  S.,  224;  Ft.  St.  Philip  and  Head 
of  Passes,  05,  S.,  42. 

Dams: 

Atchafalaya  sill  dams,  03,  S.,  298. 

Dikes: 

Abattis  dikes,  99,  3512,  3536;  experimental,  at 
Pt.  Pleasant,  Mo.,  and  Stewarts,  Mo.,  00,  4574, 
4782. 

Training  wall,  lower  St.  Francis  levee  district, 
04,  S.,  244. 


IH.  D.226,68th,  2d. 


«  H.  D.  727,  69th,  1st.  »  H.  D.  638,  62d,  2d.  <  S.  D.  450,  62d,  2d. 
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Abattis  dikes  at  Hathaway  Crossing,  03,  S.,  218; 
04,  S.,  244;  at  Columbus,  Ky.;  Hickman,  Ey.; 
New  Madrid,  Mo.;  and  CaruthersTille,  Mo.,  06, 

S.,  248. 

Discharge: 

Besults  of  discharge  measurements  atColumbus, 
New  Madrid,  Fulton,  Helena,  Arkansas  City,Wil- 
son  Pt.,  Eed  R.,  Simmesport,  and  Carrollton,  94, 
2858.    Below  Cairo,  1851-99,  00,  4574,  4782. 

Districts: 

District  map  ol  lower  E.,  97, 3836. 

First  and  second  districts,  97,  3836;  98,  3352, 
3458;  99,  3336,  3512;  03,  S.,  218;  04,  S.,  244. 

Third  district,  97,  3836;  98,  3377,  3458;  99,  3544, 
3688;  00,  4830,  4870;  04,  244;  06,  2562;  08,  2776; 
09,2786;  11,3308. 

Fourth  district,  97, 3836;  08, 2828. 

Upper  E.,  Brainerd  to  headwaters,  01,  S.,  232. 

Alluvial  valley,  head  of  St.  Francis  Basin  to  Gulf 
ofMexico,  04,  S.,  26. 

St.  Francis  Basin,  06,  S.,  26. 

First  and  second  districts,  index  maps,  09,  2728; 
10, 3026. 

Dredges; 

Designs,  94,  3062;  98,  3179,  3458;  99,  3351,  3502. 
Tenders,  98, 3179,  3458. 
Principal  features,  98, 3179,  3458. 
Tests,  99,  3351,  3502. 

Maps,  plates,  charts,  of  efficiency  tests,  hydraulic 
drs.,  03,  S.,  168;  main  pumps,  04,  S.,  130. 

Dredging: 

Fords  Crossing,  97,  3836. 

Cairo  to  Memphis,  l.-w.  season  of  1896;  maps  and 
hydrographs,  97,  3836;  season  of  1898,  99,  3351, 
3502;  season  of  1899,  GO,  4574,  4782. 

Extent  of  out  by  dr..  Lake  Providence  Eeach, 
08,  S.,  132;  03,  S.,  264;  04,  S.,  244. 

Floods: 

Mississippi  Valley  overflowed  area,  1891,  91, 
3650.  Fourth  district,  93, 3920;  94, 3062;  97, 3836. 
Third  district,  94,  2870;  97,  3836;  98,  3377,  3458. 
First  district,  97,  3836;  98,  3352,  3458;  99,  3512; 
3536.  Maps,  profiles,  and  hydrographs  pertaining 
to  Capt.  Townsend's  paper  on  flood  heights,  96, 
3966;  to  Col.  Suter's  paper,  95,  3956.  Discharges 
below  Cairo,  1851  to  1899,  00,  4574,  4782. 

St.  Francis  levee  district,  overflow  area,  flood  of 
1903,  03,  S.,  44. 
HoUy  Bush  Crevasse  breaks,  03,  S.,  44. 
Third  district,  overflow,  03,  S.,  264. 
Photos,  flood  of  1912,  IS,  3724. 


Gauges: 

Location  of  gauges,  93,  3660. 

Gauge  relations  bet.  Cairo  and  Helena,  diagram 
of,  94, 2970. 

Tide  gauge  at  Biloxi,  Miss.,  96,  3758;  at  Port 
Eads  and  East  Bay,  99,  3351, 3502. 

Automatic  tide  gauge  at  Biloxi,  Miss,  (photos), 
03,  S.,  90. 

Heights,  04,  S.,  130. 

High  ajid  low  water  (see  Hydrographs): 

Profiles,  upper  Tensas  and  lower  Yazoo  levee 
districts,  97,  3836;  98,  3377,  3468;  03,  S.,  264;  04, 
S.,  244.  Cairo  to  Ft.  Jackson,  98,  3179,  3468;  99, 
3351,  3502;  00,  4574,  4782;  02,  S.,  90;  03,  S.,  68. 

Profile,  Cairo  to  Head  of  Passes,  04,  S.,  130. 

Profile  of  levee  districts,  06,  S.,  196;  06, 2546. 

Profile  of  slopes,  08,  2704,  2748. 

Profile  of  high  water,  09,  2726;  11,  3210;  IS, 
3752,  3892. 

Profile  of  overflow  areas,  18,  3892,  3920,  3976. 

Hydrographs: 

Lake  Providence  Eeach,  93,  3768. 
CarroUton  and  South  Pass,  1877-94,  94,  2858; 
1891-92,  94,  2558. 

Dr.,  Cairo  to  Memphis,  1896,  97,  3836. 

St.  Francis  levee  board,  flood  of  1897,  97,  3836. 

Cairo  to  Ft.  Jackson,  1897,  97,  3836;  1899-1900, 
00,  4574,  4782;  03,  S.,  90;  03,  S.,  68;  04,  S.,  130; 
05,  S.,  42,  72;  06,  2528;  07,  2674;  08,  2704;  09, 
2726;  10, 2960;  11,  3210;  13, 3752. 

Low  water,  season  of  1897,  98, 3179,  3458. 

Cairo  to  Carrollton,  1888-99,  99,  3351,  3502;  01„ 
S.,  224. 

Biloxi,  Port  Eads,  East  Bay,  and  Eed  E.  Laud- 
ing, 99,  3351,  3502. 

R.  and  tributaries,  1871-99,  00,  4574,  4782. 

Harbors  and  miscellaneous  places  on  the  river: 
Anderson  Crossing  (2  plates),  06,  S.,  151. 
Arkansas  City,  89,  2597.    Ashbrook  Neck,  93, 
3768. 

Batchelors  Bend,  90,  3288.  Bolivar,  89,  2718; 
90,  3288.  BatseUs  Bar,  98,  3179,  3458.  Bends, 
foiu-th  district,  18,  3976.  Bend  of  Isld.  35,  10, 
3026.  Bixbys  T.  H.  Crossing  (6  plates),  03,  S., 
68;  (5  plates)  04,  S.,  130.  Bondurant  Chute,  03, 
S.,  298;  04,  S.,  298;  06,  S.,  280;  10,  3106.  Booths 
Pt.  Crossing  (3  plates),  01,  S.,  232;  (6  plates)  03, 
S.,  90;  (3  plates)  03,  S.,  68. 

CarroUs  to  Foster  Isld.,  87,  1560.  Columbus 
City  front,  90,  3210.  Cherokee  Crossing,  98,  3179, 
3458;  01,  S.,  364.  CaruthersviUe,  99,  3512,  3536; 
00,  4796,  4822;  09,  2764;  10,  3026.  Corona  Cross- 
ing (6  plates),  06,  S.,  161. 
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Delta  Pt.,  89,  2718.  Darnells  Pt.  Crossing  (2 
plates),  03,  S.,  68. 

Delta  Pt.  Beach,  OS,  S.,  248.  Densfords  Crossing 
(4plates),  06,  S.,  150. 

Fleeces  Crossing,  98,  3179,  3458;  (3  plates)  01, 
S.,  364;  (2  plates)  05,  S.,  150. 

Ferguson  to  Kaowlton,  Ark.,  shore  line,  10, 
3026.  Fletchers  Bend,  09,  2754;  10,  3026.  Foot 
of  Isld.  16,  crossing  (2  plates),  OS,  S.,  150.  Foot  of 
Isld.  30,  crossing  (2  plates),  01,  S.,  364. 

Greenville,  88,  2280;  89,  2718;  90,  3288;  98, 
Atlas,  144;  93,  3768;  99,  3544,  3588.  Greenville 
Bends,  90,  3288.  Graves  Bayou  Bar,  98,  3179, 
3458.  Gold  Dust  Crossing,  98,  3179,  3468.  Giles 
Bend,  05,  S.,  280;  09,  2842;  10,  3106;  11,  3354. 
Graves  Bayou  Crossing  (2  plates),  03,  S.,  298. 
Greenville  Reach,  04,  S.,  244;  05,  S.,  248. 

Horsetail,  87,  1558.  Hopefield  Bend  and  Mem- 
phis H.,'  88,  2270;  89,  2698;  91,  3595;  98,  3352, 
3458;  09,  2754;  10,  3026. 

Hiclrnian,  90,  3210;  95,  3956;  00,  4796,  4822. 
Helena,  90,  3212;  97,  3836;  99,  3512,  3530;  00, 
4796,  4822;  09,  2754;  10,  3026.  Hathaways  Cross- 
ings, 98, 3179,  3458;  (6  plates)  03,  S.,  190;  (3  plates) 

03,  S.,  298;  (7  plates)  04,  S.,  130.  Hatchee  E. 
Crossing  (18  plates),  03,  S.,  90.  Hickman  Cross- 
ing, 01,  S.,  364. 

Islds.  8-115,  76,  ii,  520.  Isld.  No.  34  and  Isld. 
No.  40, 98, 3179, 3458.    Isld.  20,  chute  of  (2  plates), 

04,  S.,  130.  Isld.  20,  crossing  (2  plates),  03,  S., 
298.  Isld.  21,  crossing  (2  plates),  03,  S.,  298;  (3 
plates)  04,  S.,  130;  foot  of  (6  plates),  OS,  S.,  151. 
Isld.  35,  bend  of,  13,  3892. 

Joe  Eckles  Crossing  (2  plates),  01,  S.,  364;  (3 
plates)  08,  S.,  90;  (2  plates),  OS,  S.,  151. 

Kempe  Bend,  03,  S.,  298;  04,  S.,  298;  OS,  S., 
280;  09,  2842;  10,  3106.  Kentucky  Bend,  04,  S., 
244;  OS,  S.,  248. 

Lake  Providence  Reach,  88,  2278;  89,  2718;  90, 
3288;  93,  atlas,  146;  93,  3768;  OS,  S.,  248.  Louisi- 
ana Bend,  90,  3288;  92,  Atlas,  145;  93,  3768. 
Lazelles  Bar,  98,  3179,  3458.  Lake  Providence 
Bend,  04,  S.,  244;  OS,  S.,  248.  Last  ChanceCross- 
ing  (3  plates),  03,  S.,  298.  Lower  Pt.  Pleasant 
Crossing  (5  plates),  05,  S.,  151.  Luxora  Crossing 
(3 plates),  01,  S.,  364;  (2plates)  04,  S.,  130. 

Memphis,  88,  2208;  91,  3595;  93,  3730;  94,  2918; 
95,  3956;  96,  3758;  97,  3836;  99,  3512,  3536;  00, 
4796,  4822.  Medleys  Crossing,  98,  3179,  3458. 
(See  Hopefield Bcndand,  above).  Memphis  H.  and 
Hopefield  Bend,  09,  2764;  10,  3026.  Memphis 
Reach,  11,  3286.    Montezuma  Crossing  (3  plates), 

05,  S.,  151. 

Natchez  Bend,  83, 1510;  96,  3956;  96,  3758;  97, 
3836;  98,  3436,  3458;  99,  3619,  3654.  New  Orleans, 
86,  2987;  88,  2294;  89,  2718;  93,  atlas,  149,  150, 
151;  95,  3596;  97,  3836;  98,  3436,  3458;  99,  3619, 
3654.  New  Madrid,  96,  3956;  97,  3836;  99,  3572, 
3536;  00,  4796,  4822.  New  Madrid,  showing  scour 
and  dischargesection,  00,  4574,  4782.  Natchez  and 
Vidalia,  Giles  Bend,  01,  S.,  364;  03,  S.,  174;  03, 
S.,  298;  04,  S.,  298.  New  Orleans  Hs.  (Carrollton 
Bend,  Gouldsboro  Bend,  Algiers  Pt.),  03,  S.,  174; 


(CarroUton  Bend)  03,  S.,  298;  04,  S.,  298;  10, 
3106;  11, 3354.    New  Orleans  Hs.,  05,  S.,  280. 

Osceola  Bar,  98,  3179,  3458;  09,  2754;  10,  3026. 
O'Donnells  Crossing,  01,  S.,  364.  Old  Town, 
Ark.,  09, 2726;  10,  3026. 

Passes  to  Grand  Prairie,  81,  2738.  Plum  Pt. 
Reach,  88,  2264;  89,  2680;  90,  3210;  93,  3738;  9S, 
3956;  96,  3758;  97,  3836;  98,  3352,  3458;  99,  3512, 
3536;  00,  4796,  4822;  09,  2754;  10,  3026.  Presi- 
dents Isld.  Crossing,  98,  3179,  3458;  (8  plates)  03, 
S.,  90;  (3  plates)  04,  S.,  130;  (7  plates)  OS,  S.,  151. 
Patton,  Ark.,  09,  2754;  10,  3026.  Peters  Crossing 
(4 plates), 04, S.,  130;  (2plates)OS,S.,161.  Peters 
Lower  or  Ashley  Pt.  Crossing  (2  plates),  03,  S., 
298.  Peters  Upper  Crossing  (2  plates),  03,  S.,  298. 
Peters  Towhead  Crossing  (1  plate),  03,  S.,  90. 
Plum  Pt.  (10  plates),  03,  S.,  90.  Pt.  Pleasant 
Crossing  (10  plates),  01,  S.,  364.  Pt.  Pleasant 
Reach,  11,  3286.  Polks  Crossing  (1  plate),  03,  S., 
90;  (4  plates)  05,  S.,  151.  Porter  Lake,  Ark.,  09, 
2754;  10,  3026.  Presidents  Isld.  Bar  (6  plates), 
01,  S.,-364.  Pt.  Pleasaat  Bar,  98,  3179,  3468;  99, 
3512,  3536. 

Rocky  Pt.,  98,  3179,  3458.  Random  Shot  or 
Pecan  Pt.  Crossing  (6  plates),  06,  S.,  151.  Reel 
foot  Crossing  (10  plates),  03,  S.,  90;  (2  plates)  06, 
S.,  151. 

St.  Louis  Br.  to  Foster  Isld.,  87,  1557.  Sam 
Phillips  Crossing,  98,  3179,  3458.  Slough  Landing 
Neck,  09, 2754;  10  3026  Star  Landing  Bend  and 
Porter  Lake,  18,  3892.  Simflower  Bend,  10, 3026; 
18, 3892. 

Tumbull  Isld.,  88,  2300.  Third  District  Reach, 
09, 2842.    Tyler  Crossing  (4  plates),  01,  S.,  364. 

Upper  Crossing  Isld.  34  (5  plates),  01,  S.,  364. 

Vicksburg,  78,  644;  88,  2284;  89, 2718;  90, 3288; 
93, 3768.    Vaucluse,  89,  2718. 

Vidalia.    (See  Natchez.) 

Wahiut  Bend,  09,  2754;  10,  3026;  11, 3286. 

Levees: 

Arkansas,  91,  3650;  93,  3768.  Atchafalaya,  93, 
3920;  98,  3436,  3458;  99,  3619,  3654;  00,  4909,  4934. 
Atchafalaya,  Lafourche,  and  Pontchartrain  levee 
districts,  01,  S.,  364;  03,  S.,  174;  03,  S.,  298;  04, 
S.,  298;  06,  S.,  280;  06,  2608;  09,  2842;  10,  3026, 
3056,3106. 

Barataria  and  Lake  Borgne,  93,  3920;  98,  3436, 
3458;  99,  3619,  3654;  00,  4909,  4934;  01,  S.,  364; 
03,  S..  174;  03,  S.,  298;  04,  S.,  298;  OS,  S.,  280; 
06,  2608;  09,  2842;  10,  3026,  3056,  3106.  Bon- 
durant  Chute,  01,  S.,  364. 

Crevasses,  closing  of,  93, 3920;  97, 2836. 

First  and  second  districts,  94,  2918;  96,  3956; 
96,  3758;  99,  3512,  3536;  98,  3352,  3458;  00,  4796, 
4822.  Fourth  district,  94,  3062;  96,  3596;  96, 
3758;  97,  3836. 

Homoohitto,  96,  3758;  99,3619,  3654. 

Kempe  Bend,  01,  S.,  364. 

Lafourche,  93,  3920;  98,  3436,  3458;  99,  3619, 
3654;  00,  4909,  4934.  Lake  Borgne,  93,  3920;  98, 
3436,  3458;  99,  3619,  3654;  00,  4909,  4934.    Lines  of 
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1897,  97,  3836.  Louisiana,  91,  3650;  93,  3768. 
Lower  E.,  91,  3650.  Levee  districts,  first  and 
second,  18,  3892;  third,  IS,  3920;  fourth,  18,  3976. 
Pontchartrain,  93, 3920;  98, 3436, 3458;  99, 3619, 
3654;  00,  4909,  4934.  Profiles,  93,  3768;  94,  3062; 
(Yazoo  and  Tensas  levees)  94,  2970;  95,  3596;  97, 
3836;  98,  3352,  3458;  99,  3512,  .3536;  (St.  Francis) 
97,  3836;  98,  .3362,  3458;  99,  3512,  3536;  (White 
E.)  97,  3836;  98,  3352,  3458;  99,  3511,  3536;  (first 
and  second  districts)  elevations,  03,  S.,  218;  (lower 
Yazoo  district)  05,  S.,  248;  10,  3056;  (upper  St. 
Francis  levee  district,  EeeUoot  district,  lower  St. 
Francis  district,  upper  Yazoo  district,  and  White 
E.  district)  09,  2726,  2786;  (upper  Tensas  district) 
10, 3056. 

EeeUoot  levee  district,  08,  S.,  104;  03,  S.,  218; 
04,  S.,  244;  05,  S.,  196;  11,  3286. 

Second  district,  93,  3724.  Sections  (fourth  dis- 
trict), 93,  3920;  98,  3352,  3468.  Section  of  sinkmg 
levee  at  Stop  Landing,  98,  3377,  3468.  St.  Francis 
(lower)  levee  district,  01,  S.,  266;  08,  S.,  104;  03, 
S.,  218;  11,  3286.  Sections,  03,  S.,  264.  St. 
Francis  (upper  and  lower)  04,  S.,  244;  06,  S.,  196, 
248. 

Tensas,  93,  3768,  3920;  98,  3436,  3458;  99,  3619, 
3654;  00,  4909,  4934.  Tensas  (lower)  and  Homo- 
chittolevee  districts,  01,  S.,  364;  08,  S.,  174;  03, 
S.,  264,  298;  04,  S.,  298;  06,  S.,  280;  06,  2608;  09, 
2842;  10,  3026,  3056,  3106.  Tensas  (upper)  04,  S., 
244;  05,  S.,  196,  248;  10,  3056. 

White  E.  district,  01,  S.,  266;  04,  S.,  244;  06, 
S.,  196,  248;  11, 3286. 

Yazoo  (upper)  levee  district,  08,  S.,  104;  03, 
S.,  218;  04,  S.,  244;  06,  S.,  196,  248;  11,  3286. 
Yazoo  (lower)  levee  district,  01,  S.,  310;  OS,  S., 
132;  03,  S.,  264;  04,  S.,  244;  06,  S.,  196,  248;  10, 
3056. 

Eegimen: 

90, 3192.    Lake  Providence  Eeaoh,  93, 3768. 


Eevetments; 

Details  of  work  (photographs),  90,  3210.  Lake 
Providence,  90,  4830,  4870;  96,  3758;  01,  S.,  310; 
OS,  S.,  132;  04,  S.,  244;  05,  S.,  248.  Ashbrook 
Neck,  00,  4830,  4870;  01,  S.,  310;  04,  S.,  244;  05, 
S.,  248;  10,  3056.  Greenville  H.,  00,  4830,  4870. 
Giles  Bend,  00,  4909,  4934.  Kempe  Bend,  00, 
4909,  4934.  Albemarle  Bend,  11,  3308.  Ashport 
Bend,  04,  S.,  244.  Bolivar  Front,  Miss.,  04,  S., 
244;  06,  S.,  248;  10,  3056.  Caruthersville,  04,  S., 
244.  Columbus,  04,  S.,  244.  Delta  Pt.,  00,  4830, 
4870;  04,  S.,  244;  05,  S.,  248.  Delta  Pt.  Eeach, 
04,  S.,  244.    Fitler,   10,  3056.    Fletchers  Bend, 


04,  S.,  244.  Grand  Lake,  18,  3920.  Greenville 
H.,  00,  4830,  4870;  01,  S.,  310;  04,  S.,  244;  05,  S., 
248;  10,  3066.  Helena  Front,  03,  S.,  218;  04,  S., 
244.  Hickman,  04,  S.,  244.  Hopefleld  Bend,  04, 
S.,  244.  Leland  Neck,  10,  3056;  11,  3308.  Long- 
wood,  06,  S.,  248.  Louisiana  Bend,  05,  S.,  248. 
Lower  Osceola  and  BuUerton  Bars,  04,  S.,  244, 
Memphis,  01,  S.,  206;  08,  S.,  104;  03,  S.,  218;  04. 
S.,  244.  New  Madrid,  94,  2918;  04,  S.,  244' 
O'Doimels  Bend,  04,  S.,  244.  Osceola  Bars,  04, 
S.,  244.  Panther  Forest,  10,  3056.  Plum  Pt. 
Eeach,  01,  S.,  266;  08,  S.,  104;  03,  S.,  218;  04, 
S.,  244.    Eeid  Bedford,  10,  3056. 

Eiver-stage  bulletin: 
Engraving,  03,  S.,  68. 

Elvers: 

Bed.  E.,  at  mouth,  88,  2300.  Atchafalaya  and 
Mississippi,  junction,  98,  atlas,  148.  Red  and 
Atchafalaya,  TumbuH  Isld.  imp.,  93, 3920.  White 
E.,  Clarendon,  94,  2868.  Atchalalaya  and  Eed 
Es.,  sill  dams,  03,  S.,  174.    Lower  Old  E.,  05,  S., 


Shore  lines  and  channelsections: 

Ashport  Bend,  Bullerton  Bar,  Daniels  Pt., 
Helena,  Ark.,  Helena  Eeach,  lower  Osceola  Bar, 
Memphis  Eeach,  Plum  Pt.  Eeach,  and  Walnut 
Bend  Eeach,  05,  S.,  196. 

Surveys: 

New  Orleans,  93,  3920.  Natchez  and  Vidalia, 
93,  3920.  Plum  Pt.  Eeach,  94,  2918.  Eesults  of 
surs.  connecting  Arkansas  levees  with  Mississippi 
E.  le*ees  in  Tensas  district,  00,  4830,  4870.  New 
Bedford  Bend,  scour  and  fill  sur,,  01,  S.,  224. 
Hopefield  Bend,  scour  and  fill  sur.,  06,  S.,  196. 

Triangulation: 

Secondary,  Port  Louisa  to  Gordons  Ferry,  93, 
3590;  thence  to  Prairie  du  Chien,  94,  2858;  thence 
to  Trempaleau,  96,  2956;  thence  to  Minneapolis 
(and  stone  lines),  96,  3758;  St.  Paul  to  Aitkin, 
Minn.,  99, 3351, 3502  (incl.  stone  line  bench  marks). 

Velocity  observation: 

Louisiana  Bend,  at  Shipland,  93, 3768. 

Watercourses  and  drainage: 
Upper  St.  Francis  levee  district,  drainage  cul- 
vert, plans,  etc.,  04,  S.,  244. 
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HH-19(a)     New   Orleans,   La.     (Protection  of  river  front.) 


APPKOPBIATIONS.    (Seep.  1089.) 

COMMERCE. 

Bequiremeuts  of,  8Z,  1390, 1393. 


ENGINIIEBS. 

Clilef  of  Engineers. 

146;  81, 197;  83, 193. 


B.,  78,  85;  79,  107;  80, 


Boards.  To  investigate  and  report,  1877,  on 
protection  ol  watft-  front  at  New  Orleans;  recom. 
protection  of  bank  by  pile  and  brush  revet,  and 
brush  mats;  est.,  $476,000,  78,  85,  614,  616;  79,  876. 
(Maj.  "Weitzel,  Capts.  Howell  and  Benyaurd,  and 
Messrs.  Harrod,  D'Hemeoourt,  and  Wood.) 

In  cbarge: 

Capt.  C.  W.  HoweU.    E.,  78, 614;  79, 875. 
Maj.  A.  Stickney.    B.,  83, 1390. 
Assistant.    H.  C.  Collins.    E.,  83, 1391. 


OPBEATIONS. 

1878-79.  Proteotionof city  front(hiredlabor), 
79, 107,  876. 

PLANS.    (See  Projects.) 

By  Maj.  Stickney,  1882,  break'rin  2  sections.  In 
front  of  new  canal  entrance,  and  in  front  of  Bayou 
St.  Johns  entrance;  est.,  $280,000/  83, 1390. 

PEIVATE  (CITY)  WORK. 

Old  break'r  built,  1872,  by  city  of  New  Orleans, 
83, 1390, 1392. 

PROJECTS.    (See  Plans.) 

By  BE.,  1878,  to  protect  city  front  by  shore  pro- 
tection of  pile  and  brush  revet.,  aided  by  mats 
placed  on  shore  slopes;  est.,  3476,000,  78, 614, 616. 

SUE  VETS. 

At  New  Orleans,  78,  614. 

Au.  act  Mar.  3,  1879,  80,  146;  made  by  Maj. 
Stickney,  1882, 83, 1390. 


HH-19(b)      Mississippi     River  —  Cairo     to     New 
("Transportation  Route  to  Seaboard.") 


Orleans. 


APPBOPRIATION. 

1874  (sur.),  *  $10,000,  75,  ii,  496.    (See  p.  1186.) 

ENGINEERS. 

Chief  of  Engineers.    B.,  75, 37;  78, 110,  841. 
In  charge.    Maj.  C.  E.  Suter.    B.,  75,  ii,  496; 
78,  841. 

ESTIMATES.    (See  Plans.) 

By  Maj.  Suter,  1875,  sur.  from  Cairo  to  Red  R., 
$75,000,  75,  ii,  520.  Imp.  of  Mississippi  to  10'  a 
doubtful  undertaking  at  any  reasonable  cost,  75 
ii,  619,  520. 

PHYSICAL  CHABACTERISTICS. 

Description,  76,  ii,  505-511;  78,  842,  844-847. 

Floods,  75,  ii,507. 

Listofobstr.,  75,  Ii,  513-519;  78,842-844. 

Bar  formation,  78, 842-846. 

Increase  in  w.  of  E.  from  1821  to  1874,  78, 847-851. 


PLANS.    (See  Estimates.) 

By  Maj.  Suter,  1875,  careful  sur.;  est.,  $75,000, 
75,  ii,  496,  520.  For  imp.  by  dikes  and  dams, 
b.  of  dams  10'  above  extreme  1.  w.;  dr.;  bank  pro- 
tection; removal  of  snags  and  wrecks.  At  the  be- 
ginning not  to  attempt  to  procure  more  than  4.5'-6' 
1.  w.,  and  to  begin  on  one  of  the  worst  points,  75, 
ii,  511-513,  519,  520;  78,  842,  847. 


SURVEYS. 

By  Maj.  Suter,  1874,  from  Cairo  to  New  Orleans, 
75,  37,  ii,  496. 
Ex.  by  Maj.  Suter,  1876,  75, 37,  ii,  496;  78, 841. 

Maps: 

Olroute,  S.  Doc.  307,  43d  Cong.,  Istsess. 
25  sketches  of  R.  from  Kentucky  boundary  line 
to  Red  R.,  75,  ii,  620. 


*  Allotment. 


r  See  pp.  14-22  for  "1 
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MISSISSIPPI  KIVER.      See  special  index,  p.  1071. 


HH-36 


Baton  Rouge  Harbor,  La. 


ENGINEERS.  SURVEY. 

Chief  of  Engineers.   B.,  89, 202.  Ex.  au.  act  Aug.  11,  18S8;  made,  1889,  by  ( 

In  cbaige.    Capt.  W.  L.  Fisk,  1889.  R.,  89,      Fisk  (B.uiilav.),  89, 1511. 
1511. 


HH-40 


Grand  Gulf,  Miss.     (Harbor.) 


ENGINEERS. 

Chlel  of  Engineers.    B.,  80, 158;  81, 213. 


Assistant.    H.  St.  L.  CoppSe.    B.,  81, 1472. 


PLANS. 

By  Maj.  C.  Benyaurd,  1880,  dr.  from  Station  to 
•  Ferry  at  Big  Black  R.,  thence  to  near  Gauge  No.  3 

In  charge.    Maj.  W.  H.  H.  Benyaurd.    R.,81,      est.,  $1,054,780,  81, 1476, 1477. 
1470. 

SURVEYS. 

Au.  act  June  14,  1880;  made,  1880,  by  Maj.  Ben- 
yaurd (R.  unlav.),  81, 1470. 


HH-40(b) 


Palmyra  Lake,  La.  and  Miss. 


COMMERCE. 

SmaU,  84, 1371. 


PHYSICAL  CHABACTEEISTICS. 

Description  of,  84, 1370. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  84, 227. 

In  charge.    Maj.  A.  M.  Miller.    B.,  84, 1370. 

Assistant.    T.  M.  Farrell.    B.,  84, 1371. 


SURVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made,  1883,  by  Maj. 
MiUer  (B.  unlav.),  84, 1370. 


HH-42(a)     Vicksburg,    Miss.     (Protection  of  water  front.) 


APPBOPEIATIONS.    (See  p.  1089.) 


DEFENSE. 

Importance  of  Vicksburg  to  defense  of  the  Missis- 
sippi B.,  71, 371. 


ENGINEEBS. 

Chief  of  Engineers.   B.,  78,  i 


,  637;  79, 117. 


Boards.  To  investigate  and  report,  1877,  on 
protection  of  water  front,  78,  638.  (Col.  Simpson, 
Maj.  Suter,  and  Capt.  Benyaurd.) 

In  charge: 

Lt.  Col.  W.  F.  Raynolds,  1871.    B.,  71, 377. 
Capt.  W.  H.  H.  Benyaurd,  1878-79.    B.,  78, 637; 
79, 974. 

Assistants: 

Capt.  C.  E.  Suter.    B.,  71, 378. 

T.  G.  Dabney.    B.,  78, 644;  79, 975. 


OPEBATIONS. 

1878-79.    Protection  of  Delta  Pt.  by  hired 
labor,  79,  975,  977. 


PBOJECTS. 

By  Capt.  Suter,  1871,  to  prevent  threatened  cut- 
off at  Vicksburg,  with  continuous  shore  protection 
covering  K.  bank  and  extending  out  into  B.  bed; 
est.,  $2,747,535;  71,  381,  382. 

By  BE.,  1877,  to  protect  water  front,  after  forma- 
tion of  cut-off,  by  (1)  protection  of  Delta  Pt.;  (2) 
bar  dike;  (3)  dr.  at  inner  bar;  (4)  diversion  of 
Yazoo  E.;  est.,  $1,830,000,  78,  638,  641. 

SUBVEY. 

71, 378;  78,  644. 
Map.    OfH.,  78,  644. 
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HH-43(b)    Yazoo  River  (Mouth)  and  Vicksburg  Harbor,  Miss. 


APPBOPBIATIONS. 

1892, 

$75,000,93,2034. 

1894, 

265,000,  95, 1939. 

1897, 

360,000,97,1928. 

1901, 

610,000,01,2054. 

1909, 

44,000,09,1665. 

1910, 

4,000,10,1718. 

1912, 

5,000,13,2081. 

Total, 

1,253,000 

COMMERCE. 

Average  C.  for  the  "last"  5  years,  303,466  t.; 
value,  17,922,000,  00, 410. 

Average  an.  C,  321,594  t.,  04, 393. 

During  several  years,  varied  from  222,792  to 
441,765  t.,  13,  771. 

Effect  on  rates  (see  Summary,  p.  1081),  13, 771. 

CONTRACTS. 

1895.  C.  H.  Dameron  &  Bro.,  excavating  earth 
and  placing  it  in  embankment,  20.8$  c.  m.  ($18,- 
530.51),  96, 1622. 

1896.  A.  P.  Martin,  same  work  as  preceding, 
198$  0.  m.  (123,875.23),  97, 1929. 

1899.  Stone,  Sand  &  Gravel  Co.,  dr.,  8.494:  c.  y. 
($636,750);  annulled  Mar.  7,  1900,  99,  2017;  00, 
2527. 

1900.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  12.4$ 
c.  y.  ($930,000),  00,  2530. 

1903.  Helgason  Bros.  &  GarWsh,  completing 
West  Pass  Levee,  sec.  1,  25i|;  c.  y.,  and  sec.  4,  32J$ 
c.  y.,  04,2053.  O.  F.  Barrett,  r.  for  protecting  ends 
and  spur  oflevee,  $2 1.,  04, 2052. 


ENGINEERS. 

Chiet  ot  Engineers.  R.,  93,  266;  94,  246;  95, 
274;  96,  239;  97,  306;  98,  297;  99,  357;  00,  408; 
01,  421;  03,  350;  03,  370;  04,  392;  05,  407;  06, 
442;  07,  467;  08,  496;  09,  524;  10,  689;  11,  636; 
13, 768. 

Boards.  Convened,  S.  O.  No.  21,  July  25, 1902; 
submits  B.  on  pioj.  by  Capt.  Potter,  for  levee  along 
left  bank  of  Mississippi  R.,  canal-end  of  levee  to 
be  turned  toward  De  Soto  Isld.  for  about  500', 
ground  to  be  protected  by  a  mat  80'  w.,  and  slope 
to  be  paved  with  st.  Levee  to  be  built  to  4'  above 
highestrecorded  water,  with  an  8'  crown  and  3  to  1 
slopes,  to  point  A;  then,  it  circulating  current  be 
found  to  still  exist,  to  be  built  on  up  toward  Kings 
Pt.;  est.,  $125,000  (Col.  Amos  Stickney,  Maj.  J,  H. 
WiUard,  and  Capt.  C.  L.  Potter),  03, 1387. 

In  cbarge: 

Capt.  J.  H.  Willard,  1892-99.  B.,  93,  2029;  94, 
1488;  95, 1933;  (Maj.)  96, 1618;  97, 1927;  98, 1625; 
99, 2015, 


Maj.  T.  L.  Casey,  1900-01.  B.,  00,  2524;  01, 
2052. 

Capt.  C.  L.  Potter,  1902.    B.,  03, 1420. 

Capt.  C.  S.  BromweU,  1903.    B.,  03, 1385. 

Lt.  Col.  H.  M.  Adams,  1904-05.  B.,  04,  2051; 
05,  1543. 

Capt.  G.  M.  Hoffman,  1906-07.  B.,  06,  1372; 
07, 1507. 

Capt.  C.  S.  Smith,  1908-10.  B.,  08,  1577;  09, 
1564;  10, 1715. 

Capt.  J.  A.  Woodruff,  1911-.  B.,  11,  1866; 
(Maj.)  13, 2080. 

Assistant. 

H.  M.  Marshall.  E.,  93,  2035;  94,  1493;  95, 
1939;  96, 1622;  98, 1631. 

T.  C.  Thomas.  B.,  01,  2057;  03, 1422;  03, 1388; 
04,  2053;  06, 1547;  06, 1373. 

LEGAL  PBOCEEDINGS. 

Negotiations  for  lands  covering  right  of  way,  94, 
1491;  ex.  of  titles,  etc.,  96, 1936;  purchases  au.  and' 
made,  95,  1936;  96,  1621;  condemnation  proceed- 
ings for  a  portion,  96, 1936. 

Acquisition  of  lands  needed  to  build  levee  by 
condemnation,  03, 1387. 

Damages  awarded  for  land  condemned  for  levee 
purposes,  04, 2052. 

LEGISLATION. 

By  act  Feb.  2,  1894,  Mississippi  au.  cession  of 
jurisdiction  to  U.  S.  over  lands  acquired  for  canals, 
etc.,  95, 1935;  96, 1621. 

Levees,  located  and  mapped  under  an  act  of 
Mississippi,  98, 1625. 

Act  creating  Yazoo-Chickasaw  levee  district,  and 
constituting  board  of  levee  commissioners,  and  de- 
fining powers  and  duties  thereof,  98, 1635. 

OPBBATIONS. 

1894-95.  Vicksburg  H.,  bar  at  head  of  Lake 
Centeimial,  and  lands  along  proposed  cut  grubbed 
and  cleared,  95, 1935, 1939. 

1895-96.  Grubbing  and  blasting  done;  dam 
at  Centennial  Lake  in  course  of  constr.;  94,254  c.  m. 
earth  excavated  and  placed  in  embankments; 
ditch  to  drain  Lake  Bamett  imder  constr.,  96, 
1621, 1622. 

1896-97.  Obstr.  removed;  246,454  c.  m.  earth 
excavated  and  placed  In  embankments,  97, 1927. 

1897-98.  Ditch  to  drain  water  ponded  by 
canal  embankments  dug;  road  along  canal  re- 
paired; cross  sections  of  canal  site  made;  reference 
signs,  etc.,  repaired,  98, 1625. 

1899-00.  Closure  of  West  Pass  of  the  lake 
completed;  73,106  c.  y.  dr.  from  chan.  (contract 
annulled);  and  42,100  c.  y.  dr.  from  mouth  of  canal 
near  Kleinston,  00,  2525,  2528, 


rSeepp.  14-22  fori 
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1900-01.  1,026,743  c.  y.  dr.  from  Vicksbuig  H., 
using  large  proportion  of  spoil  to  build  dikes,  and 
845,021  c.  y.  dr.  from  main  cut,  01,  2063.  State- 
ment of  excavation  by  localities,  0 1, 2062. 

1901-OS.  2,823,016  0.  y.  dr.,  03,  1421.  State- 
ment of  excavation  by  localities,  03, 1424. 

1903-03.  1,055,977  c.  y.  dr.,  03,  1385.  State- 
ment of  excavation  by  localities,  03,  1390.  Dis- 
position of  dr.  material  from  Nov.  19, 1900,  to  June 
30,  1903,  03,  1393.  Protection  work  of  outlets  at 
West  Pass,  03,  1393.  Division  route  opened  to 
navigation  Feb.,  1903,  03, 372. 

1903-04.  85,610  c.  y.  dr.,  completing  excava- 
tion of  diversion  route  from  Old  R.  to  Kleinston 
Landing.  Work  on  levee  constr.  begun,  at  sec.  1, 
15,563  c.  y.  built;  sec.  2,  109,107  c.  y.  built,  work 
completed;  sec.  3,  112,366  c.  y.  built,  and  work 
completed;  sec.  4,  71,869  c.  y.  built;  protection 
work  of  end  oflevees  done;  trees  planted,  04, 2051. 

1904-05.  Levee  work  completed  Sept.  30, 1904, 
a  total  of  429,677  o.  y.  built  under  contract;  per- 
manent protection  constr.  at  botb  ends  of  com- 
pleted levee;  sliding  banks  cleared  of  timber  and 
brush,  05, 1645. 

1905-06.  Filling  rain  washes  of  slopes  of  levee, 
removing  drift,  clearing  timber,  etc.,  constr.  brush 
and  pile  dike  to  protect  levee  berme  on  lake  side, 
planting  trees  to  secure  protection  from  wave  wash; 
fire  extinguished  in  dry  grass  of  West  Pass  Levee, 
06, 1372. 

1906-07.  Mainten.  of  West  Pass  Levee,  out- 
ting  and  burning  weeds  and  grass,  planting  wil- 
lows, etc.,  and  wreck  destroyed,  07, 1507. 

1907-08.  Mainten.  of  West  Pass  Levee;  la- 
borers extinguished  fire  to  timber-protection  bulk- 
heads, 08, 1578. 

1908^9.  Mainten.  work;  extinguishing  fire  at 
bulkheads;  bank-revet,  work;  removal  of  wrecks, 
09, 1564. 

1909-10.  Mainten.  of  West  Pass  Levee;  grad- 
ing and  paving  lake  side  of  levee,  and  quantities 
and  cost  of  work  given;  5,074  c.  y.  used  in  enlarge- 
ment and  815  c.  y.  in  topping;  removal  of  wrecks 
10, 1716. 

1910-11.  Mainten.  work,  gauges  repaired  and 
erected,  6  pUe  clusters  placed;  snag  boat  dr.  975 
c.y.  inOldR.,  11,1866. 

1911-13.  12,600  c.  y.  dr.  from  Old  B.,  and 
8,800  c.  y.  from  Lake  Centennial,  13,  2080. 

PHTSICAIi  CHABACTERISTICS. 

Description  of,  93, 1627-1642;  93, 2030;  94, 1489; 
95, 1934;  96, 1621;  97, 1927;  98, 1631. 

Physical  peculiarities  that  may  be  encountered 
in  diverting  the  R.,  93,  2031. 

Description  of  lands  covering  proposed  right  of 
way,  94, 1491. 

Gauge  readings  and  discharge  measurements, 
93,  2030,  2036;  98, 1632. 

H.-w.  marks,  94, 1501. 

30462°— H.  Doc.  740,  63-2 .74 


L.-w.  marks,  94, 1502. 

Elevation  of  zeros  of  gauges,  94, 1502. 

Summary  of  boriugs,  94, 1503. 

Description  of  Vioksburg  H.  Tendency  of  bot- 
tom to  which  dr.  had  been  carried  to  return  to 
about  the  same  grade  with  respect  to  the  Kleinston 
gauge,  indicating  either  deposit  or  forcing  up  of  the 
bottom  by  sinking  of  sides,  95, 1936. 

Discharge  observations  at  R.  mouth,  95, 1941. 

Bight  of  way  1,000  meters  w.,  located  to  give  the 
least  amount  of  excavation  and  an  easy  curve  for 
change  of  direction  from  Old  B.  to  Lake  Centen- 
nial, 96, 1621. 

Floods  stopping  work,  97, 1927. 

Duration  and  occurrence  of  certain  water  phases 
at  Vioksburg,  98, 1632. 

Table  showing  height  and  duration  of  floods  at 
Cairo,  111.,  before  and  after  completion  of  levee 
system  in  1885;  and  at  Vioksburg,  98, 1634. 

Rises,  01, 2965. 

Discharge  and  sediment  losses,  01, 2066. 

Damage  to  spillways  during  inflow,  03, 1428. 

Natural  changes  in  canal,  etc.,  03, 1394. 

Description  of  methods  employed  in  levee  build- 
ing and  protection  work,  04, 2057. 

L.-w.  w.  and  d.  in  Yazoo  diversion  canal,  06, 
1551. 

Abnormal  and  representative  slopes  through 
Yazoo  Canal,  05, 1553. 

Relation  of  canal  chan.  to  grade,  06, 1373. 

Bank  caving,  06, 1374. 

Fall  from  Lake  Centennial  to  Mississippi  R.  at 
ends  of  West  Pass  Levee,  06, 1375. 

Fire  damages  timber-protection  bulkheads,  08, 
1577. 

Bulkheads  badly  decayed,  08, 1578. 

Scour,  08, 1578;  10, 1717. 

Gauge  readings,  II,  1866. 

PRIVATE  WORK. 

Eflorts  made  to  organize  a  levee  district  to  co- 
operate with  agencies  at  work  for  levee  constr.,  93, 
2031. 


PROJECTS. 

By  Capt.  Wlllard,  1892,  new  outlet  from  the 
former  mouth  of  the  Yazoo  on  Old  R.,  through 
d.  w.  in  Old  B.,  across  the  lowland  bet.  Long  and 
Bamett  Lakes  to  Lake  Centennial,  around  the 
head  of  De  Soto  Isld.,  along  the  front  of  Vicksburg, 
and  entering,  the  Mississippi  on  the  chan.  side  of 
Kleinston;  est.,  11,600,000,  93,  2029.  Beduced  by 
S300,000,  93, 2034.  Dr.  in  Vicksburg  H.  to  2  meters 
below  zero  of  the  Kleinston  gauge,  95,  1934.  In 
1897,  excavation  from  Old  B.  to  the  Mississippi, 
under  continous  contract,  98, 1625, 
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Table  showing  quantities  of  materials  to  be  ex- 
cavated from  the  Yazoo  diversion  canal  at  stated 
elevations,  98, 1632. 

Sec.  of  War,  Mar.  10,  1900,  au.  dr.  in  Vicksborg 
H.,  00, 2528. 

Capt.  Potter,  1902,  proposed  constr.  of  a  levee 
from  point  near  mouth  of  H.,  along  bank  of  Missis- 
sippi, across  West  Pass  and  to  high  groimd  at  or 
near  Kings  Pt.,  to  prevent  circulation  of  eddy 
cinrents  and  consequent  deposits  in  H.;  approv. 
by  BE.  (see  Boards),  03,  361. 

Capt.  Smith  reoom.,  1908,  that  bulkheads  on 
lake  side  be  removed  and  levee  slope  be  brought 
to  uniform  grade  and  paved  with  riprap  on  a  bed 
of  gravel;  est.,  540,000,  08, 1578.  Au.  Mar.  29, 1909, 
0956, 14. 


SURVEYS. 

Sur.  and  pre.  work  for  constr.  of  canal,  93,  2030: 
94, 1489;  borings,  94, 1493;  precise  levels,  94, 1495; 
bench  marks,  94, 1499. 

Eesur.  made  at  existing  mouth  of  the  E.  to  de- 
termine changes  there,  98, 1625. 

Location  and  mapping  of  proposed  levee  lines 
along  Chickasaw  Bayou  and  Yazoo  E.  to  Steele 
Bayou,  98, 1625. 

Minor,  01,  2057;  03,  1388;  OS,  1545;  06,  1373; 
08, 1578;  09, 1566;  10, 1717. 

Maps.  93,  2034;  94,  1494;  98,  1634.  Plates, 
00, 2532. 

Yazoo  E.  diversion  canal,  01,  2067;  03, 1422. 


HH-96 


Memphis,  Tenn. 


APPROPRIATIONS.    (Seep.  1089.) 

ENGINEERS. 

Chief  of  Engineers.  R.,  77,  78;  78,  88;  79, 
117;  91,  268;  93,  280. 

In  charge: 

Capt.  W.  H.  H.  Benyaurd.  B.,  77,  490;  78, 
637;  79,  979. 

Capt.  S.  W.  Eoessler,  1891-93.    R.,  91, 3587;  93, 
2133. 
Col.  C.  B.  Comstock,  1891.    R.,  91, 258. 

Assistant.    O.  Bumey.    R.,  79, 980. 

OPERATIONS. 

1878-79.  Protection  of  city  front,  work  done 
with  hired  labor,  79, 117,  979, 981. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 2133, 2135. 

Sur.  1892  showed  increase  in  h.  and  w.  of  bar 
over  those  of  previous  years,  and  a  further  exten- 
sion downstream  of  about  400',  93, 2135. 


Part  of  city  front  referred  to  by  act  of  1892,  about 
13,300',  protected  already  for  more  than  half  its 
length  by  citizens'  dikes,  93, 2136. 

PRIVATE  WORK. 

Bank  in  front  of  the  city  protected  by  citizens' 
dikes.    (See  Physical  characteristics.) 


PROJECTS. 

Capt.  Benyaurd,  1877,  to  protect  Water  front  by 
shore  protection  for  7,600';  est.,  $170,000,  77,  78, 
492;  78, 637;  79,  979. 


SURVEYS. 

For  protection  of  E.  front,  78, 637. 

Ex.  for  removal  of  bar  au.  act  Sept.  19,  1890; 
made,  1891,  by  Capt.  Eoessler  (R.  unlav.),  91, 
3587. 

Ex.  ofH.  for  removal  of  bar  forming  opposite  the 
upper  part  of  the  city,  and  for  protection  of  the 
city  front,  au.  act  July  13,  1892;  made,  1893,  by 
Capt.  Eoessler,  93,  2133.  (R.  untav.  to  bar  re- 
moval, but  fav.  to  bank  protection.) 


HH-118 


Beelfoot  Lake,  Tenn.  and  Ey. 


ENGINEERS. 

Chief  o(  Engineers.    R.,  91, 268. 

In  charge: 

Capt.  S.  W.  Eoessler,  1891.    R.,  91,  2073. 

Col.  C.  B.  Comstock,  1891.    R.,  91,  2074. 

Assistant.    W.  M.  Rees.   R.,  91, 2075. 


PHYSICAL,  CHARACTERISTICS. 

Description  of,  91, 2073,  2075. 

SURVEYS. 

Ex.  near  Eeelfoot  Lake  to  restrain  the  flow  of 
water  into  the  lake  and  adjoining  lowlands,  au. 
act  Sept.  19,  1890;  made,  1891,  by  Capt.  Eoessler 
(R.  unfav.;  too  costly),  91, 2073. 
91, 2074. 


[See  pp.  14-22  torn 
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HH-i:37(a)  Cairo  (Ohio  B.)  to  FaUs  of  St.  Anthony.  (Except 
Meekers  Island  Lock  and  Dam,  Rock  Island  Bapids,  and 
Des  Moines  Bapids.)' 

[Including  upper  MisBissippi  R.,  Mississippi  bet.  mouths  of  Illinois  and  Missouri,  bet. 
mouths  of  Missouri  and  Maramec,  bet.  mouths  of  Missouri  and  Ohio,  bet.  mouths 
of  Illinois  and  Ohio,  bet.  St.  Paul  and  mouth  of  lUinois  R.  Also  Hs.  of  La  Crosse, 
Dubuque,  Muscatine,  Burlington,  Ft.  Madison,  Alexandria,  Alton,  Quincy,  and 
St.  Louis.  Also  protection  of  R.  opposite  mouth  of  Missouri  R.  at  Kaskaskia  Bend, 
at  Sawyers  Bend,  and  near  Cairo  and  mouth  of  the  Ohio  R.] 


APPBOPBIATIONS.2    (Seep.  1089.) 

COMMERCE. 

Importance  olimp.  to,  68, 357;  74, 330;  76,  696; 
77,616,523,531. 

Requirements  of,  75,  ii,  484,  485.  Difficulties 
from  shifting  of  chan.,  75,  ii,  474. 

Tonnage  of  K.,  comparative  statement,  74,  330, 
337. 

Alton  H.,  danger  of  destruction,  68,  371,  372; 
importance  of,  68,  377, 379;  71,318;  73,351. 

St.  Iiouis  H.,  importance  of,  71,  324,  327;  injury 
to  shipping  from  ice,  77,  81,  505;  necessity  of  a 
winterH.  at,  77,81,506. 

Ft.  Madison  H.,  injury  to,  by  formation  of  bar 
in  front  of,  76, 84,  688,  689. 

Statistics: 

Ft.  Madison  H.,  76, 690. 

Burlington  H.,  76, 694;  78, 715;  79, 1138. 

Dubuque  H.,  76,  696;  78, 717;  79, 1141. 

General,  67,  263;  68,  377,  379,  662;  71,  318,  327; 
74,  330,  337;  76,  690,  694;  77,  616,  631;  78,  705; 
79,1107. 

CONTRACTS." 

1873.  W.  Johnson,  EUis  Isld.  Dam,  73,  446. 
Labor  at  Sawyers  and  Venice  Bends,  73,  453. 
Grafton  Stone  &  Transportation  Co.,  material  at 
Sawyers  and  Venice  Bends,  73, 453. 

1873.  T.  Hackett,  imp.  at  Horse  Tail  Bar  and 
Sawyeis  Bend,  73,  451.  Contract  at  Sawyers 
Bend  closed  Jan.,  1874,  74,  326.  On  Horse  Tail 
Bar,  annulled  for  incompetency  Sept.,  1873,  74, 
328,  332,  335,  336.  M.  Eeary  &  Bros.,  imp.  at 
Sawyers  Bend;  contract  annulled  for  delay,  Oct., 
1873,  74,  325,  333,  335. 


1875.  H.  Doering,  materials  and  labor  on  sec- 
tions 1  and  2,  76,  648.  G.  Williams,  materials  and 
labor  on  sections  3  and  4,  76, 648. 

1876.  A.  M.  Hutchinson,  delivery  of  st.  for 
riprap  dam  at  Ft.  Madison,  76,535. 

1878.  McDonald  Bros.;  dam  at  La  Crosse,  79, 
1127.    D.  S.  Barmore,  snag-boat  hull,  79, 1105. 

1879.  W.  A.  McConneil,  dams  and  shore  pro- 
tection at  Gilbert  Isld.,  79,  1123,  1125.  Trim  & 
Co.,  dams  and  shore  protection,  Slim  Isld.,  79, 
1123, 1126. 

DOCUMENTS.    (Not  printed  in  reports.) 

H.  Ex.  Doc.  58,  39th  Cong.,  2d  sess.,  sur.  and 
method  of  imp.  upper  Mississippi  E.  and  tribu- 
taries, 67,  16,  260;  68,  317,  362.  H.  Ex.  Doo.  247, 
40th  Cong.,  2d  sess.,  general  report  on  previous 
operations,  with  est.  of  work  to  be  done,  68,  300, 
317.  S.  Ex.  Doc.  60,  41st  Cong.,  3d  sess.,  surs. 
bet.  St.  Louis  and  Alton,  73,  348.  Ex.  Doc.  25, 
42d  Cong.,  3d  sess.,  pre.  report  on  sur.  bet.  the 
Missouri  and  Ohio  Es.,  73,  469. 

ENGINEERS. 
Chief  of  Engineers: 

Bet.  St.  Paul  and  Des  Moines  Eapids,  78, 
99;  79, 129. 

Bet.  Des  Moines  Eapids  and  mouth  of  Illi- 
nois, 78, 98;  79, 130. 

Bet.  mouths  of  Illinois  and  Merameo  Es., 
incl.  Hs.  of  Alton  and  St.  Louis,  71,  58;  73, 
54, 348;  73, 54. 

Bet.  Missouri  and  Ohio  Es.,  73,  64,  56. 

Bet.  Illinois  and  Missouri  Es.,  73, 63. 

Bet.  Illinois  and  Ohio  Es.,  74,  60;  75,  65; 
76,  80;  77,  81;  78,  93;  79, 118. 

St.  Louis  H.,  closing  Cahokia  Chute  at,  75, 
66,  611;  76, 81;  77,  81;  78, 93;  79, 118. 


1  Ex.— B.  (indefinite)  Deo.  22, 1822.    Grand  and- Little  chains:  Sur.— R.  May  10,  1844;  est.,  $66,000  and 
1160,000.    (H.  D.  482,  55th,  2d.) 

2  Works  for  which  app.  should  be  made,  76,  643,  654.    App.  should  be  confined  to  works  in  progress, 
77, 82,  512,  514;  79, 1032.    Effect  of  small  app.  on  ultimate  cost,  76,  82,  646;  79, 1032. 

» Advantages  of  purchase  in  open  market  over  contract  system,  77,  614.    Disadvantages  of  contract 
system,  75,  ii,  493. 
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La  Crosse  H.,  78, 98;  79, 130. 

Dubuque  H.,  76,84;  77,84;  78,97;  79,132. 

Muscatine  H.,  79, 131. 

Ft.  Madison  H.,  76,  84;  77,  84;  78,  97;  79, 
132. 

Alexandria  H.,  79, 133. 

Burlington  H.,  76,  84;  77,  84;  78,  97;  79, 
131. 

Quincy  H.,  79, 130,  133. 

Transportation  routes  to  seaboard,  part  of 
third  subdivision  Mississippi,  from  Falls  of 
St.  Anthony  to  Cairo,  75,  37,  66;  76,  92. 

R.,  upper  Mississippi,  66,  iii,  37;  67,  16,  35; 
68,  49;  69,  43;  70,  56;  71,  S3;  73,  50;  73,  51; 
74, 59;  75,  63;  76, 82;  77, 83;  78,  96;  79, 128. 


Boards: 

1867.  Convened  to  ex.  and  report  on  E.  ohan- 
neler  of  W.  H.  Nobles,  68,  669.  Did  not  reoom. 
constr.  of  Nobles's  machiae  at  expense  of  U.  S., 
but  suggested  offering  a  prize  by  U.  S.  of  $100,000 
for  invention  and  use  of  a  successful  R.  channeler, 
68,  674.  (Col.  Macomb,  Lt.  Col.  Wilson,  Maj. 
Warren,  W.  M.  Roberts,  U.  S.  C.  B.,  and  Capt. 
Hains.) 

1873.  Convened  to  ex.  and  report  on  condition 
of  R.  bet.  Alton  and  mouth  of  Merameo  R.  (42  m.) 
with  view  to  preparation  of  plans  and  est.  for  imp. 
of  Alton  and  St.  LouisHs.,  and  protection  of  banks 
of  R.  opposite  mouth  of  Missouri  and  near  St. 
Louis,  78, 54,  358. 

Recom.  imp.  of  Alton  H.  by  closing  chan.  w.  of 
EUis  Isld.  by  low  dike,  73,  54,  361,  366.  Imp.  of 
St.  Louis  H.  by  ultimately  making  e  shore  through- 
out entire  1.  _of  H.  parallel  to  city  front,  reducing 
w.  of  R.  to  1,200'  or  1,500'  with  longitudinal  dikes 
orjetties. 

Considered  that  demands  of  C.  required  that  R. 
Bischoffs  Dike  to  East  St.  Louis  Levee,  beconflned 
to  above  w.  by  raising  and  extension  of  Venice  and 
Long  Dikes,  73,  55,  364,  366;  73,  453;  74, 327. 

To  prevent  erosion  of  banks  opposite  mouth  of 

-  Missouri  R.  by  removal  of  snags  from  Mobile 

Chute,  and  at  Sawyers  Bend  in  place  of  opening 

Cabaret  Slough,  to  protect  banks,  2  m.,  by  revet., 

73,  55,  363,  366. 

Necessity  of  careful  sur.  bet.  St.  Louis  and  mouth 
of  the  Ohio,  73,  55,  365;  73,  449.  (Lt.  Cols.  New- 
ton and  Raynolds,  Majs.  Warren  and  Merrill,  and 
Capt.  AUen.) 

1879.  Consideration  of  plans  lor  imp.  of  Du- 
buque H.  Recom.  constr.  of  2  low  spur  dikes  on 
Dunleith  shore  as  soon  as  dr.  chan.  showed  signs 
of  filling  up,  79, 1143.  (Majs.  Comstock,  Houston, 
and  Farquhar.) 

In  cbarge: 

Maj.  G.  K.  Warren,  1866-70: 

Upper  Mississippi,  66,  iii,  3;  67, 16, 35. 
a.,  67,  259;  68,  299,  370;  69, 187;  70, 226. 


Col.  J.  N.  Macomb,  1870-77: 

70,  56,  289.  K.,  70,  291;  71,  269;  73,  280; 
73,  413;  74,  301;  76,  452,  ii,  454,  457;  76,  664, 
ii,  176;  77, 523. 

Ft.  Madison  H.,  76,  688;  77,  624. 

Burlington  H.,  76,  691;  77,  524. 

Dubuque  H.,  76,  695;  77,  526. 

Maj.  F.  U.  Farquhar,  1877-79: 

B..,  78, 703;  79, 1103. 

Ft.  Madison  H.,  78,  711;  79, 1139. 

Burlington  H.,  78,  714;  79, 1138. 

Dubuque  H.,  78, 717;  79, 1140 

La  Crosse  H.,  78,  718;  79, 1127. 

Muscatine  H.,  79, 1136. 

Alexandria  H.,  79, 1160. 

Quincy  H.,  79, 1130. 

St.  Paul  to  Dex  Moines  Rapids,  78,  725;  79, 
1111. 

Des  Moines  Rapids  to  mouth  of  niinois,  78, 
724;  79, 1122. 

Lt.  Col.  W.  F.  Raynolds,  bet.  mouths  of  Illinois 
and  Ohio  Rs.: 

Reports  on  Alton  and  St.  Louis  Hs.,  and  sur. 
bet.  Alton  and  mouth  of  Meramec  R.,  71,  312. 

St.  Louis  H.,  73,  349. 

MississippiR.  opposite  mouth  of  the  Missouri, 
73, 366. 

Col.  J.  H.  Simpson,  1873-79;  73, 63,  442: 

Bet.  mouths  of  Illinois  and  Missouri  Rs., 
73,  442. 

Bet.  mouths  of  Missouri  and  Meramec  Rs., 
73,  463. 

Bet.  Missouri  and  Ohio  Rs.,  ,73, 448,  469. 

Bet.  mouths  of  Illinois  and  Ohio  Rs.,  74, 324; 
75,  477,  497,  ii,  471;  76,  634,  649;  77,  503;  78, 
677;  79, 1023. 

Protection  of  banks  near  Cairo,  76,  643,  661. 

Assistants: 

H.  C.  Long,  68,  49.  B.,  68,  320;  69,  199;  70, 
225;  71,  259.    Death  of,  71, 269. 

H.  C.  Long,  Alton  H.,  68, 371. 

J.  Throckmorton.    B.,  73, 308;  73, 414. 

J.  B.  Davis.    B.,  74, 302;  75,  463;  76, 655. 

C.  W.  Durham.  B.,  76,  ii,  177;  77,  626;  78, 
703;  79, 1106. 

Capt.  C.  J.  Allen: 

Alton  and  St.  Louis  Hs.  and  sur.  of  Missis- 
sippi bet.  Alton  and  Meramec  R.,  71, 314. 

Reopening  Cabaret  Slough,  73, 350. 

Mississippi  opposite  mouth  of  Missouri,  73, 
357. 

Mississippi  bet.  Missouri  and  Ohio  Rs.,  73, 
470. 


rSeepp.  14-22  fori 
Lexplanatlona,  etc.  J 
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See  p.  1068. 


MISSISSIPPI  RIVEB.      See  special  index,  p.  1071. 


B.  £.  McMath: 

Ellis  Isld.  Dam,  73,  445. 

Sawyers  and  Venice  Bends,  73, 453. 

D.  M.  Currie: 

Work  at  Sawyers  Bend,  74, 331. 

Work  bet.  Illinois  and  Meramec  Es.,  79 
1034. 

C.  S.  True: 

Imp.  of  Horse  Tail  Bar,  74, 336. 
Protection  of  Kaskaskia  Bend,  76, 649. 

Capt.  O.  H.  Ernst: 

Methods  of  work  bet,  mouths  of  Illinois  and 
Ohio,  79, 1039. 

M.  Meigs: 

Imp.  of  upper  Mississippi  bet.  St.  Paul  and 
La  Crosse,  75,  ii,  455,  467;  77,  634;  78, 704. 
Ft.  Madison  H.,  77,534. 
Burlington  H.,  77, 535. 
Dubuque  H.,  77,535. 

C.  W.  Durham: 

Ft.  Madison  H.,  76, 689,  ii,  189. 
Burlington  H.,  76, 692,  ii,  186. 
Dubuque  H.,  76,  696. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  H.  C.  Long,  1868,  Alton  H.,  high  dike,  dosing 
slough  w.  of  Ellis  Isld.,  $112,000,  68,  370,  371,  376; 
73,  361.  By  Capt.  Allen,  1871,  low  dike',  closing 
same  slough,  J14,662,  71,  318,  327;  73,  361.  By 
BE.,  1872,  high  dike,  $75,000;  low  dike,  $40,000, 
73,  55,  361,  366;  73,  53,  446;  76,  645;  cost  of  low 
dike  as  completed,  $31,368,  76,  635. 

By  Capt.  Allen,  1871,  protection  of  banks  oppo- 
site mouth  of  Missouri,  by  clearing  Mobile  Chute, 
etc.;  lor  opening  and  clearing  chutes,  $25,000;  for 
deflecting  dike,  $75,000,  71,  320,  327;  73,  356,  367. 
If  by  direct  protection  of  banks  by  revet.,  $569,654; 
revised  to  $561,304;  by  jetties,  $316,250,  73, 351, 358' 
By  BE.,  1872,  by  revet.,  $500,000;  by  jetties,  from 
$300,000  to  $400,000,  73,  362. 

By  BE.,  1872,  St.  Louis  H.,  raising  and  extend- 
ing Venice  and  Long  Dikes,  part  of  ultimate  proj. 
for  permanent  imp.  of  H.,  $197,324,  73, 55,  364,  366; 
73,  455;  74,  326;  76,  636,  645. 

By  Col.  Simpson,  1875,  closing  Cahokia  Chute, 
Chan.  e.  of  Arsenal  Isld.,  by  low  dam,  $75,000,  76, 
505;  76,  642;  77,  605.  Changed  to  high  dam,  1877, 
with  isld.  revet.,  to  furnish  winter  H.,  $104,600, 
77,  614;  78,  686. 

By  Capt.  Allen,  1871,  protection  of  banks  at 
Sawyers  Bend,  by  reopening  Cabaret  Slough 
$408,841,  73, 354.  By  BE.,  1872,  by  revet,  of  about 
2  m.  of  shore,  $142,211,  73, 66,  363, 366;  73, 455;  74, 
326;  76,  636,  645;  77,  514;  78,  686. 


By  Col.  Simpson,  1874,  imp.  of  Horse  Tail  Bar, 
with  4  contracting  jetties  and  dam,  closing  slough, 
$148,500,  74,  328.  1876,  increased  to  $221,502,  76, 
639;  77,  614;  78,  686. 

St.  Paul  to  Cairo,  1872,  Lt.  Col.  Eaynolds,  mouth 
of  Missouri  to  Ohio  E.,  $2,996,044,  73,  448,  469;  76, 
646. 

By  Col.  Macomb,  1875,  St.  Paul  to  La  Crosse, 
$348,670,  75,  ii,  545,  466;  76,  ii,  180. 

Bars  bet.  St.  Paul  and  La  Crosse,  $200,000,  77, 
85,  629;  for  completing  proj.  bet.  St.  Paul  and 
Montrose  (Des  Moines  Eapids),  $617,393,  76,  ii,  177, 
189;  77,624;  78,99,725. 

By  Maj.  Parquahr,  1879,  Des  Moines  Eapids  to 
mouth  of  lUinoisE.  ,removaloIobstr.  and  mainten. 
andreotifloation  olchans.,  $2,046,396,  79, 130. 

By  Col.  Simpson,  1876,  mouth  of  Illinois  E.  to 
Cairo,  ohan.,  $3,159,200;  protection  of  banks,  $4,- 
000,000,  75,  481,  ii,  493;  76,  643,  646;  77,  613;  79, 
1032. 

By  Col.  Simpson,  1876,  protection  of  ICaskaskia 
Bend  by  revetting  banks,  $42,000;  76,  81,  642,  650; 
77,  609;  78,  686. 

By  Col.  Simpson,  1876,  near  Cairo,  protection  of 
banks,  by  revet. ,  11,500  1.  f.  above  Cairo,  $172,600, 
21,700 1 .  f.,  opposite  Ohio,  $326,000,  76,  654;  77, 
511, 514;  78,  686. 

By  Col.  Macomb,  1875,  Ft.  Madison,  Iowa,  closing 
Niota  Chute,  etc.,  $30,186,  76,  688,  690,  ii,  188;  77, 
84,  524;  78,  712. 

By  Col.  Macomb,  1875,  Burlington,  Iowa,  imp. 
of  Eush  Chute,  etc.,  $35,221,  76,  692,  694,  ii,  186; 
77, 84, 525. 

By  Maj.  Farquahr,  1879,  revising  previous  projs. 
of  1875,  and  increasing  cost  to  $49,656,  79, 131. 

By  Col.  Macomb,  1876,  Dubuque,  Iowa,  opening 
cut  from  New  Barney  Cut  to  Waples  Cut,  and 
constr.  of  dams,  etc.,  $32,120,  76,  695,  698.  1877, 
modified  by  temporary  imp.  of  bar  by  dr.,  $16,000, 
and  eonstr.  of  training  wall,  $26,300,  77, 84,  525, 636. 

By  BE.,  1879,  permanent  imp.,  low  spur  dikes 
on  Dunleith  shore,  $12,668,  79, 1143. 

By  Maj.  Farquhar,  1879,  temporary  imp.  of  chan. 
at  Muscatine,  Iowa,  by  dr.,  $19,250,  79, 1137. 

By  Maj .  Farquhar,  1879,  bar  at  Alexandria,  Mo., 
spur  dikes,  $30,946,  79, 1160. 

By  Maj.  Farquhar,  1879,  imp.  bar  at  Quincy, 
ni.,  spur  dikes;  Quincy  Bay  by  dr.,  $224,110,  79, 
1131. 

LEGISLATION. 

Necessity  of,  for  fixing  H.  and  chan.  lines  at  and 
near  city  of  St.  Louis,  75,  66,  506,  611,  613. 

OPEKATIONS. 

Upper  Mississippi: 

1867-71.  Operations  of  dr.  and  snag  boats 
M&Diana   and   McCaffrey,  removing  obstrs.   and 
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scraping  bars,  68,  50,  317,  320,  332,  365;  69,  43, 189, 
200;  70,  56,  225,  291;  71,  53,  269. 

1871-73.  Continued  operations  of;  also  build- 
ing 1,600 1,  f.  of  wing  dams,  73,  60,  308. 

1873-73.  Snag  boat  McCaffrey  trans.;  con- 
tinued operation  of  Montana;  dr.  and  snagging, 
73,  51, 414. 

1873-74.  Continued  operation  of  Montana; 
jetties  built  at  Pigs  Eye,  Newport,  Boiling  Stone, 
and  Betsy  Slough,  74, 69,  301;  77, 527. 

1874-7S.  Continued  operation  of  Montarm; 
work  at  Pigs  Eye  Dam,  75,  63,  453. 

1875-76.  Continued  operations  of  Mowtami; 
constr.  of  dam  at  Ninningers  Slough,  76,  82,  664. 

1876-77.  Continued  operations  of  Montana; 
constr.  of  dam  at  Ninningers  Slough,  77,  83,  627. 
Comparative  maps  of  bars  before  and  after  imp., 
77, 528. 

1877-78.  Continued  operations  of  Montanaj 
78, 96,  703. 

1878-79.  Continued  operations  of  Montana 
until  fall  of  1878,  at  which  time  her  machinery  was 
trans,  to  new  hull;  dimensions  and  cost  of,  79, 128, 
1104, 1105, 1106. 


Between  St.  Paul  and  Des  Moines  Bapids: 
1878-79.  Constr.,  with  hired  labor,  of  brush 
and  St.  dams  at  following  bars:  Pigs  Eye,  Newport, 
Eastings,  and  Presoott,  Crats  Isld.,  Beef  Slough, 
KoUing  Stone,  Betsys  Slough,  Queens  Blufi,  and 
BeUevue;  also  the  removal  of  r.  and  bowlders  from 
Horse  Isld.  and  Dallas  Bars,  79, 1112,  1118.  Cost 
of  work  done,  79,1119. 


Between  Des  Moines  Bapids  and  mouth  of  Illi- 
nois B.: 

1878-79.  Shore  protection  and  constr.  of 
brush  and  st.  dams  by  contract  at  Gilberts  and 
sums  Isld.,  79, 130, 1122. 


Between  Illinois  and  Missouri  Bs.: 

1873-73.    On  Ellis  Dam,  73,  53,  445. 

1873-74.  Continued  operations;  material  pur- 
chased in  open  market;  labor  hired,  74,  60,  324. 

1874-76.  Completion  of,  at  height  of  10'  above 
1.  w.;  cost,  131,368,  75,  65,  477;  77,  634. 

1876-76.    Bepairs,  77,  634. 


1876-76.  Operations  at  Sawyers  Bend  and 
Venice  Dike  limited  to  repairs;  Horse  Tail  Bar, 
progress  at;  dams  at  Ft.  Chartres,  Turkey  Isld., 
Liberty  Isld.,  and  Devils  Isld.,  progress  at,  76, 80, 
636,  639,  640. 

1876-77.  Piasa  Dam  commenced;  repairs  at 
Ellis  Isld.  Dam;  no  work  at  Sawyers  Bend  and 
Venice  Dikes;  Cabokia  Chute,  revet,  of  Arsenal 
Isld.,  and  constr.  of  abutments  for  dam;  progress 
at  Horse  Tail  Bar,  Liberty  and  Devils  Islds.,  pro- 
tective work  near  Cairo,  77, 81,  504,  511. 

1877-78.  Completion  of  Piasa  and  Alton 
Dams;  repairs  at  Sawyers  and  Venice  Bends; 
completion  of  work  at  Venice;  extension  and  re- 
pair of  dam  at  Cabokia  Chute;  progress  at  Horse 
Tail  Bar,  and  protection  works  below  Dickeys 
Isld.  and  near  Easkaskia,  78,  94,  678,  684,  686. 

1878-79.  Bepairs  at  Sawyers  and  Venice 
Bends;  Cahokla  Dam  completed  to  height  of  9 
and  revet,  of  Arsenal  Isld.;  progress  at  Horse  Tail 
Bar  and  protection  works  at  Easkasida  Bend  and 
below  Dickeys  Isld.,  79, 118, 1023, 1035.  Methods 
of  work,  79,1035. 


At  Ft.  Madison,  Iowa: 

1877-78.  Partial  constr.  of  a  dam  across  Niota 
Chute,  with  shore-end  protection,  78, 97, 712. 

1878-79.  Completion  of  Niota  Dam,  79, 132, 
1139. 


At  Burlington,  Iowa: 

1877-78.  Partial  constr.  of  dam  from  head  of 
Bush  Isld.  to  Otter  Isld.,  400 1.  f.  shore  protection 
onislds.,  78,  97,  714. 

1878-79.  Completion  of  dam  closing  Bush 
Chute,  with  drg.  at  ss.  landing,  79, 131, 1138. 

At  Dubuque,  Iowa: 

1877-78.  39,261  c.  y.  of  sand  drd.  from  bar,  78, 
97, 717. 

1878-79.  37,042  c.  y.  of  sand  drd.  from  bar,  79, 
1140. 

At  La  Crosse,  Wis.: 

1878-79.'  Completion  of  dams  by  contract; 
closing  Bates  Chutes  and  shore  protection,  79, 130, 
1127. 


Between  Missouri  and  Meramec  Bs.: 
1873-73.    Operations  at  Sawyers  and  Venice 
Bends,  73,  54,  454. 


At  Muscatine,  Iowa: 

1878-79.    Bemoval,  by  dr.,  of  17,600  c.  y.  of 
sand  from  bar,  79, 1136. 


Between  Illinois  and  Ohio  Rs.: 

1873-74.  Operations  at  Sawyers  and  Venice 
Bends  and  Horse  Tail  Bar,  74, 60,  324,  332,  334,  336. 

1874-75.  Bepairs  on  Alton  Dam;  progress  of 
protection  of  Sawyers  Bend;  completion  of  Venice 
Dike;  progress  at  Horse  Tail  Bar;  imp.  of  chan.; 
dams  commenced  at  Ft.  Chartres,  Tow  Head,  and 
Turkey  Isld.,  76,  65,  477. 


FHTSICAIi  CHARACXEBISTICS. 

Physical  geography  of  basin  of  the  upper  Missis- 
sippi, 68, 307;  71,  316;  75,  ii,  467,  471. 

Description  of  R.  about  Alton,  73, 471. 

Character  of  bars  at  mouth  of  Missouri,  68,  373, 
378;  71,  314;  73,  355. 

Description  of  mouth  of,  71,  319;  73,  355,  357, 
359, 362. 
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MISSISSIPPI  BIVBR.      See  special  index,  p.  1071. 


Erosion  at  mouth  of,  7S,  355,  357,  362. 
Difference  bet.  waters  of  Mississippi  and  Missouri, 

75,  ii,  473,  482. 

Amount  of  sediment  carried  by  ea«h,  76,  ii,  473. 

Discharge  ol  Mississippi,  73,  472. 

H.W.,  68,661;  71,314;  73,471. 

L.  w.,  73,  472. 

Slope  of  E.,  78, 353;  73,  473;  76,  ii,  178. 

Depth  of  r.  below  surface,  71,  325;  73,  352;  73, 
471. 

Ice  gorge,  77, 506. 

Sand  bars,  formation  of,  68,  670;  73,  474;  75,  ii, 
457,  474,  476,  477,  502;  76,  696,  ii,  179. 

Progressive  motion  ol,  76,  ii,  477,  484;  76, 11, 179. 

Rise  of  R.  bottom  during  h.  w.,  75,  ii,  477,  502; 
78,  680. 

Sediment,  amount  and  effect  ol,  76,  Ii,  477,  481, 
483,  502. 

Shifting  of  Chans.,  76,  ii,  474. 

Current  velocities,  75,  ii,  458,  476. 

Fall  of  R.,  76,  ii,  459,  471;  76,  ii,  178. 

Discharge  of,  76, 11,  458,  475;  76,  689,  ii,  178;  79, 
1130, 1150. 

Relation  bet.  h.  w.  and  1.  w.  sections,  75,  ii,  476; 

76,  ii,  178;  78,  680. 

Profile  of  water  gauge  at  various  points,  76,  ii, 
466. 

H.  w.  in  the  Mississippi  and  Ohio,  76,  ii,  473. 

Erosion  of  R.  banks  at  Kaskaskia,  76,  649;  77, 
509. 

Erosion  ol  R.  banks  at  Cairo,  76, 81,  651;  77, 511. 

Erosion  of  R.  banks,  extent  of,  77,  613;  79, 1041. 

Bends,  effect  of,  on  regimen  of  R.,  76,  ii,  488. 

Natural  division  ol  R.  into  3  sections,  76,  ii,  471. 

PliAXS.    (See  Estimates  and  Projects.) 

Early  plans  lor  imp.  s't.  Louis  H.,  71,  321;  78, 
349. 

By  Capt.  Allen,  1871,  protection  ol  banks  oppo- 
site mouth  ol  Missouri  from  erosion,  by  revet,  of 
banks  or  by  jetties,  73, 351,  357,  362. 

By  Capt.  Allen,  1871,  protection  of  banks  at 
Sawyers  Bend  from  erosion  by  reopening  Cabaret 
Slough  by  a  dike  1,800'  in  length,  projecting  from 
head  of  Cabaret  Isld.  obliquely  into  E.  and  de- 
flecting about  one-third  of  the  R.  into  e.  chan., 
"now"  closed,  thereby  relieving  w.  chan.  (Sawyers 
Bend);  head  of  Cabaret  Isld.  to  be  revetted;  spur 
dikes  along  e.  shore,  73,  349,  360,  353;  regarded 
unlav.  by  Chief  of  Engineers,  73,  348;  BE.  (1872) 
disapproved,  73,  66,  363.  Brush  dams,  constr.  of, 
76,  ii,  461,  466;  76,11,180;  strength  of,  75,ii,462.s 
Wing  dams,  action  of,  76,  ii,  460;  76,  il,  179. 
Shore  protection  by  jetties  or  continuous  work 
compared,  76,  653.  Removal  of  bars  by  scraping 
or  by  portable  dams  compared,  75,  11,  485.    In- 


creasing l.-w.  d.  by  discharge  from  reservoirs  ap- 
plicable only  to  small  streams,  76,  ii,  486. 

Of  citizens  of  Dubuque,  1879,  lor  imp.  of  bar,  79, 
1142. 

PBIVATE       (CITY       AND       COBPOBATB) 
WORK. 

Works  undertaken  by  St.  Louis  to  protect  H., 
71,321. 

Amount  expend,  to  1869,  J840,000,  71,  59;  79, 
1026. 

Undue  encroachment  by  city  on~waterway,  75, 
66,  497,  511,  613;  79, 1025. 

Destruction  of  spur  dikes  built  by  Cairo  Land 
Co.,  76,  662. 

PBOJECTS.    (See  Estimates  and  Plans.) 

Maj.  Warren,  1866,  recom.  trial  of  wing  dams  and 
jetties  lor  imp.  of  upper  Mississippi,  67,  2t0;  68, 
51,  318,  366.  Reports  that  scraping  bars  is  efficient 
within  small  limits  and  indispensable  for  tem- 
porary imp.  of  R.,  68,  50,  317,  320,  326,  306;  71, 
260.  Thorough  study  of  physical  features  of  E. 
necessary  to  the  development  of  plan  for  imp. 
68, 313. 

At  Alton  H.  and  mouth  of  the  Missouri: 

By  H.  C.  Long,  1868,  imp.  Alton  H.  by  closing 
slough  w.  of  Ellis  Isld.  with  timber,  brush,  and  st. 
dike  about  lO*  x  1,200';  est,  J112,000,  68,  371,  376. 
Approv.  by  Maj.  Warren,  68, 371. 

Lt.  Col.  Raynolds,  1871,  recom.  proj.  for  low 
dike,  71,  58,  318,  320;  78,  355;  recom.  by  BE. 
(1872)  as  deserving  ol  immediate  attention,  73,54, 
361.  Necessity  of  protecting  head  of  isld.  from 
erosion,  73,  446;  work  began  Sept.,  1872;  details 
and  method  of  constr.,  73,  444;  completed  (1874) 
to  10'  above  1.  w.,  76,  66,  447;  77,  635.  Map  of, 
73, 443.    • 

By  Lt.  Col.  Raynolds,  1871,  protection  ol  banks 
opposite  mouth  ol  Missouri  by  clearing  Mobile 
Chute  and  Maple  Isld.  Slough  ol  obstr.,  thereby 
giving  increased  facility  lor  passage  of  h.  w.,  with 
a  deflecting  dike  at  head  ol  Mobile  Isld.,  71,  68 
312,  318,  320;  73,  355. 

Clearing  ol  Mobile  and  Maple  Isld.  passages, 
approv.  by  BE.,  73,  362,  367.  Map  showing 
mouth,  73,  443. 

At  St.  Louis  H.: 

Early  proj.  for  imp.,  71, 321. 

Forimp.,  1871,  by  reopening  Cabaret  Slough,  see 
Plans. 

Capt.  Allen,  1871,  reported  the  preferable  plan  to 
be  a  contraction  of  waterway,  consistent  with 
table  regimen,  with  longitudinal  dikes  through- 
out entirelength  of  H.,  71, 326. 

Chief  ol  Engineers,  1872,  regarded  favorably  the 
proj.  of  canalizing  by  dikes  or  by  jetties  for  the 
entirelength  ol  the  H.,  73, 348. 
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BE.,  1872,  reported  ultimately  the  R.  through- 
outlength  of  H.  should  be  made  to  flow  in  a  per- 
manent chan.  with  jetties  or  by  longitudinal  dikes, 
bringing  the  e.  shore  parallel  to  w.  and  distant 
therefrom  from  1,200'  to  1,500'.  The  demands  of 
C.  require  that  E.  from  Bischofls  Dilce  to  E.  St. 
Louis  Levee  be  conflned  within  above-named 
limits  by  raising  and  extension  of  Venice  and  Long 
Bikes,  73,  55,  364,  366;  began  in  1872,  73,  54,  454. 

Imp.  of  H.  by  closing  Cahokia  Chute  (chan.  e. 
of  Arsenal  Isld.);  ultimate  necessity  of,  76,  504. 
Action  of  city  of  St.  Louis  by  building  dike  from 
w.  shore  into  chan.  w.  of  Arsenal  Isld.  complicated 
question  of  closing,  76,  503,  511.  Produced  strong 
erosion  on  Arsenal  Isld.  and  ailected  unfavorably 
worksof  imp.  at  Horse  Tail  Bar,  76, 81, 637.  Eapid 
destruction  of  Ai'senal  Isld.  made  its  protection  and 
the  closing  of  Cahokia  Chute  imperative,  76,  642; 
work  began  on,  77,81,505.  Danger  to  H.  and  ship- 
ping from  ice,  by  throwing  entire  volume  of  R. 
through  w.  chan.,  necessitating  raising  of  dike  and 
formation  of  winter  H.  below  dike  and  e.  of  Arsenal 
Isld.,  77,  81,  505. 

Miscellaneous  points: 

Protection  of  banks  at  Sawyers  Bend  from 
erosion.  BE.  (1872)  did  not  regard  fav.  reopening 
Cabaret  Slough,  but  preferred  protection  by  re- 
vetting banks,  for  the  time,  about  2  m.,  72,  55, 
362,  366;  73,  453.  Work  commenced,  73,  453. 
Drawings  showing  constr.  of  revet.,  73,  456. 

Horse  Tail  Bar,  near  St.  Louis,  constr.  of  4  jetties, 
contracting  waterway  to  w.  of  from  1,500'  to  1,800'; 
also  dam  closing  Carroll  Isld.  Slough;  jetties  from 
6'  to  8'  above  extreme  1.  w.,  composed  of  brush 
mats  or  rafts,  with  st.  ballast,  73,  448,  470,  476: 
74,  327,  336.  Work  commenced,  74,  60,  324, 
Training  walls  compared  with  cross  dikes,  77, 508. 

By  Lt.  Col.  Baynolds,  1872,  mouth  of  Missouri 
to  Ohio  (proj.  not  given);  reference,  73,  448,  • 
76,  645. 

By  Col.  Macomb,  1875,  St.  Paul  to  mouth  of 
Illinois  R.  to  l.-w.  d.  of  from  4^'  to  6'  (being  part 
of  Third  Subdivision  Mississippi  River,  Trans- 
portation Routes  to  Seaboard)  by  contraction  and 
direction  of  the  R.,  protection  of  shores,  and  closing 
of  chutes  with  wing  dams  and  training  dikes,  aided 
by  scraping  at  bars,  75,  ii,  462,  466,  467;  76,  ii,  179. 
The  work  to  be  carried  on  by  purchase  of  material 
in  open  market  and  hired  labor  until,  at  least, 
experience  should  indicate  proper  basis  for  con- 
tracts, 76,  ii,  467.  List  of  bars  bet.  St.  Paul  and 
La  Crosse  requiring  imp.,  77,  529;  bet.  La  Crosse 
and  Montrose,  76,  ii,  180. 

By  Col.  Simpson,  1876,  bet.  mouths  of  Illinois 
and  Ohio  B.s.  (part  of  Third  Subdivision  Missis- 
sippi, Transportation  Routes  to  Seaboard);  l.-w. 
d.  to  be  obtained  as  follows:  Mouth  of  Illinois  E. 
to  St.  Louis,  6';  from  St.  Louis  to  mouth  of  Ohio 
E.,  8',  76,  ii,  483.  Consideration  of  physical  char- 
acteristics of  R.  in  connection  with  plans  for  imp., 
76,  ii,  471,  491.  Eequirements  for  maintaining 
navigable  chan.,  75,  ii,  485;  undertaking  so  large 
that  policy  and  economy  required  imp.  of  worst 
points  first,  75,  ii,  489,  492.    General  plan  (or  per- 


manent imp.  of  natural  chan.  with  l.-w.  dams  and 
dikes,  composed  of  brush  foimdations,  with  riprap 
superstr.,  closing  secondary  chans.,  and,  bringing 
E.  into  single  chan.  of  moderate  w.;  critical  and 
uncertain  operations  to  be  carried  on  by  hired 
labor,  otherwise  by  contract,  76,  ii,  489,  494,  496. 
List  of  points  requiring  work,  76,  ii,  492.  Neces- 
sary operations  divided  into  those  of  imp.  of  chan. 
and  protection  of  banks,  76,  ii,  493;  76,  643,  654; 
77,  508,  512.  Work  to  be  done  in  4  years,  at  cost 
for  imp.  of  ehan.,  $3,159,200;  protection  of  banks, 
$4,000,000,  76,  481,  ii,  493;  76,  643.  654;  77,  508,  512. 

By  Col.  Simpson,  1876,  protection  of  banks  at 
Kaskaskia  Bend;  danger  of  Mississippi  eflecting  a 
junction  with  Kaskaskia  not  considered  imminent; 
danger  of  attempting  protection  with  small  app. 
($5,000);  est.  cost  of  proper  protection,  $42,000,  76, 
81,  643, 649.  Increased  necessity  of  protection  from 
increased  erosion,  77, 81,  509. 

By  Col.  Simpson,  1876,  protection  of  banks  near 
Cairo;  bet.  Dickeys  Isld.  and  mouth  of  Ohio  E. 
with  brush  rafts  or  mats,  riprapped  with  st.;  11,500 
1.  f.  requiring  protection;  est.,  $172,500,  76, 643, 651, 
653.    Work  began  in  1876,  77,  511. 

By  Col.  Macomb,  1875,  vicinity  of  Ft.  Madison, 
Iowa,  closing  Niota  Chute  with  dam  1,400'  1.  and  3' 
above  1.  w.;  dam  of  brush  foundation  and  riprap; 
also  removal  of  small  ledge  of  r.  near  Niota  side, 
with  dr.  through  bar  to  facilitate  scour,  76,  688, 
690. 

By  Maj.  Farquhar,  1879,  extension  of  previous 
proj.  by  constr.  of  spur  dikes  from  head  of  Niota 
Isld.  toward  Iowa  shore,  79, 132, 1139. 

Vicinity  of  Burlington,  Iowa,  1875,  imp.  Rush 
Chute;  closing  main  chan.  of  R.  from  Otter  Isld. 
to  Rush  Isld.,  together  with  closing  of  2  interior 
chutes;  dams  to  consist  of  riprap  on  brush  founda- 
tions, 76,  691,  693. 

Dubuque  H.,  Iowa,  1876,  artificial  cut  from  head 
of  New  Barney  Cut  to  mouth  of  Waples  Cut;  arti- 
ficial cut  150'  w.  at  bottom;  also  3  riprap  dams, 
with  brush  foundations,  located  across  head  of 
Seventh  St.  Slough,  across  New  Barney  Cut,  and 
across  Third  St.  opening,  76,  695,  697. 

Proj.  modified,  1877,  for  temporary  imp.  of  bar 
by  dr.  to  extent  of  app.  ($15,000),  and  subsequently 
permanent  imp.  by  training  wall,  about  1,000'  I., 
upper  end  of  New  Barney  Cut  to  EE.  br.,  77,  84, 
625,  535. 

By  BE.,  1879,  bar  in  front  of  landing,  contracting 
waterway  by  2  low  spur  dikes  on  Dunleith  shore; 
work  to  be  commenced  as  soon  as  dr.  chan.  showed 
signs  of  fining  up,  79, 1143. 

By  BE.,  1877,  front  of  La  Crosse,  Wis.,  closing 
chute  on  both  sides  of  Bates  Isld.,  78, 98, 721. 

By  Maj.  Farquhar,  1879,  front  of  Muscatine, 
Iowa,  dr.  70,000  c.  y.  of  sand;  est.,  $19,250,  79, 1137. 

By  Maj.  Farqiihar,  1879,  front  of  Alexandria, 
Mo.,  3  spur  dikes  on  right  bank  and  1  on  left;  est, 
$30,946,  79, 1150. 

By  Maj.  Farquhar,  1879,  front  of  Quincy,  HI.,  3 
dikes,  and  closing  dam  from  right  bank;  Quincy 
Bay,  dr.;  est.,  $224,110,  79, 1130, 1131. 
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SURVEYS. 

Falls  of  St.  Anthony  to  Book  E.,  67, 16,  269,  261; 
68, 301. 

Falls  of  St.  Anthony  to  mouth  of  Ohio,  68,  49, 
364;  75,  il,  455.  Methods,  68,  303,  364.  Reqaire- 
ments  for  proper  surs.,  68,  307. 

At  sites  of  brs.  bet.  St.  Paul  and  St.  Louis;  also 
at  Hs.  of  Dubuque  and  Alton,  69,  43,  188;  70,  31, 
228.  Necessity  for  organized  system  of  surs.  on 
Mississippi  R.,  69, 189. 

Alton  to  mouth  of  Meramec  R.;  also  St.  Louis 
and  Alton  Hs.,  71,  58,  312,  314;  73, 360. 

At  mouth  of  Missouri  R.,  7S,  366, 357.  Necessity 
of  careful  surs.,  St.  Louis  to  mouth  of  Ohio  R.,  73, 
65,  365. 

Kimmswick  to  Cairo,  73,  54,  448,  449,  469.  Ob- 
jections to  methods  of  surs.,  73,  449,  469. 

Triangulation  of  R.  bed  from  mouth  of  the 
Missouri  to  Ohio,  74,  61,  329;  75,  66,  440,  li,  471, 
474.  Triangulation  of  valley  recom.,  73,  449,  469; 
74,  329;  75,  480,  ii,  450,  474. 

Special  points,  76, 643,  ii,  177. 


Vicinity  of  Cairo,  76,  81,  643,  651. 

Ft.  Madison,  Burlington,  and  Dubuque,  Iowa, 
76,  688,  691,  696. 

Near  Kaskaskia  R.,  76,  649. 

Keokuk  to  Grafton,  79, 130. 

St.  Paul  to  Des  Moines  Rapids,  79, 1119. 

Des  Moines  Rapids  to  mouth  of  Illinois  R.,79, 
1122. 

Vicinity  of  Alexandria,  78, 101;  79, 133, 1160. 

Vicinity  of  Quinoy,  78, 101;  79, 133, 1130. 

St.  Paul  to  the  Falls  of  St.  Anthony,  at  Alton, 
111.,  at  Venice,  RL,  and  opposite  mouth  of  Missouri 
R.,  au.  act  Mar.  3, 1879,  79, 120, 136. 

Maps: 

Pigs  Eye  Bar,  Ninninger  Slough  and  Minnesota 
Bar,  77, 628. 

Alton  H.  ahd  vicinity,  73,  443. 

R.  at  La  Crosse,  79, 1128. 

Sketches  of  various  points,  79,  1028,  1038,  1111, 
1118. 


HH^137(b)     Ohio  River  to  lUinois  River. 

bor  at  St.  Louis.) 


(Except  ice  har- 


APPBOPRIATIONS.    (Seep.  1089.) 

COMMEBCE. 

Amount  to  be  benefited  by  imp.,  80,  1376. 
Drdft  of  boats  on  upper  Mississippi,  81,  2755. 

List  of  steamers,  barges,  and  scows  arriving  at 
St.  Louis,  1888  and  1889,  with  draft  and  tonnage, 
89, 1698;  90, 1985;  91,  2105;  93, 1733. 

CONTRACTS.' 

1886.  D.  Kerwin,  screw  bolts;  H.  L.  Fox  & 
Co.,  spike  iron  and  nails;  Broderick  &  Bascom, 
rope;  J.  Cleary,  piles,  87, 1677, 1578. 

1888.  Glenwood  Lime  &  Quarry  Assn.,  st, 
471$  0.  y.,  88,  1425.  J.  Cleary,  piles,  8  to  ID*  f., 
88,  1428.  W.  D.  Bangs,  manila  rope,  10.30  lb., 
sisal  rope,  9.7$  lb.,  88, 1428.  Grafton  Quarry  Co- 
st., 40(f  0.  y.,  88,  1428.  W.  D.  Bangs,  sisal  yarn; 
9.7it  lb.,  88, 1428.  M.  M.  Buck,  oakum,  8i|!  lb.,  88, 
1428.  W.  L.  Fox  &  Co.,  nails,  2i  lb.;  screw  bolts, 
8.7$  lb.;  iron,  1.90  lb.,  88, 1428.  J.  J.  Hauk,  wire, 
30  lb.,  88, 1428. 

1889.  N.  W.  Tucker,  piles,  5  to  70  f.,  89, 1680. 
H.  E.  Coffin,  wire,  30  lb.;  screw  bolts,  2.30  lb.,  89, 
1680.  H.  L.  Fox  &  Co.,  manila  rope,  13.60  lb.; 
nails,  1.90  lb.;  spike,  2.60  lb.,  89,  1680.  Grafton 
Quarry  Co.,  St.,  400  c.  y.,  89, 1680.  N.  W.  Tucker, 
brush,  950;  poles,  11.47  cord,  89, 1681. 


1891.  F.  Dufl,  lumber,  $23  to  151  M  f.  b.  m., 
91,  2091.  J.  Cleary,  piles,  6  to  80  1.  f.  Grafton 
Quarry  Co.,  St.,  460  o.  y.  A.  W.  Benedict,  rope, 
11.150  to  7.870  lb.  J.  J.  Hauk,  wire,  3.0601b.  H.  E. 
Coffin,  spike,  2.550  lb.  H.  L.  Fox  &  Co.,  screw 
bolts,  2.290  lb.,  91,  2092.  H.  S.  Brown,  extensive 
dam,  $38,270.  S.  S.  Holbrook,  6  barges,  $3,750 
each.    S.  W.  Coflin,  7  barges,  $3,796  each,  91, 2093. 

ENGINEERS. 

Chief  of  Engineers: 

Bet.  mouths  of  Rlinois  and  Ohio  Rs.  R., 
80,  159,  161;  81,  220,  1569;  83,  217;  83,  224: 
84,  232;  85,  259;  86,  249;  87,  212. 

Alton  H.,  111.  R.,  80, 161;  81,  221;  83, 219; 
83,  227;  84,  234. 

Cape  Girardeau,  Mo.  B.,  80,  161;  81,  222; 
83, 220;  83, 228;  84,  235. 

B.,  88,  192,  195;  89,  227;  90,  203;  91,  259; 
93,  249. 

Boards: 

Constituted,  S.  O.  No.  144,  C.  of  E.,  1880,  to  ex. 
and  report  upon  Capt.  Ernst's  plan  for  the  imp.  of 
R.  near  Piasa  Isld.  R.,  81,  1569-1671.  (Majs. 
Comstock  and  Suter  and  Capt.  Mackenzie.) 

Miss.  R.  Com.  R.,  81, 2742,  2765;  83,  2762, 2780; 
83,  2226;  85,  2639,  2861;  86,  2143;  87, 2691. 


>  Disadvantages  of  the  contract  system,  80, 1374. 
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In  charge: 

Col.  J.  H.  Simpson,  1873-80: 
B.,  80, 159. 

Maj.  0.  H.  Ernst,  1880-86: 

B.,  80, 1369,  1361;  81, 1519,  1566, 1571,  1694; 
83,  1691,  1670;  83,  1177,  1288;  84,  1411,  1527; 
86, 1656,  2539,  2865,  2939;  86,  2156;  87,  2722. 
Alton  H.,  Dl.  B.,  80,  1398;  81,  1573;  83, 
-  1644;  83, 1183, 1239, 1288;  84, 1527. 

Cape  Girardeau,  Mo.  B.,  80, 1391;  81, 1685; 
83, 1649;  83, 1291;  84, 1529. 

Miss.  E.  Com.,  86, 259,  2566: 

E.,  85, 2539,  2861;  86,  2143;  87, 2691. 

Maj.  A.  M.  Miller,  1886-92: 

B.,  87,  1666;  88,  1422,  1462;  89,  1673;  90, 
1964;  91, 2087;  93, 1713. 

Assistants: 
D.  M.  Currie: 

E.,  74,  13;  76, 1034;  80, 1379;  81, 1646;  83, 

1607;  83, 1193;  84, 1442;  88, 1428;  89, 1681;  90, 

1969;  91,  2093;  93,  1719;  93,  2166;  94,  1587; 

96,  2072;  96,  1732;  97,  2027;  98,  1717;  99, 

2077;  00,  2654;  01,  2189. 

C.  S.  True: 

E.,  80, 1387. 
M.  E.  Schmidt: 

B.,  81i  1569. 
W.  S.  MitcheU: 

B.,  81,  1663;  83,  1626;  83,  1216;  84,  1488; 
88, 1436;  89, 1684;  93, 1717;  93, 2169, 2162;  94, 
1601;  96,  2077;  96, 1735;  97,  2032. 
P.  C.  F.  West: 

B.,  81, 1566. 
A.  E.  Fries: 

B.,  83, 1620, 1622. 
Gerald  Bagnell; 

93,  2168;  94, 1596;  96,  2082;  96, 1741. 
C.  V.  Mersereau: 

B.,  83, 1629;  83, 1230;  84, 1495. 

J.  W.  Record: 

B.,  83, 1633. 
J.  O.  Holman: 

E.,  83,  1635;  83,  1223,  1232;  84,  1497,  1527; 
88,  1432;  89,  1687;  90,  1971,  1974,  1975;  93, 
1723;  93,  2160;  97,  2038. 

C.  D.  Lamb: 

B.,  83,  1645;  83,  1211,  1232,  1238,  1239,  1290; 
84,  1493;  88,  1433;  89,  1683,  1686;  90,  1972; 
91,2094;  93,2162. 

E.  D.  Libby: 

E.,  83, 1212;  84, 1483. 


J.  E.  Savage: 

B.,  83, 1226;  84, 1486, 1498. 

lit.  F.  V.  Abbot: 

B.,  83, 1236, 1249;  84, 1505. 

B.  E.  Johnson: 

B.,  84, 1492. 
J.  A.  Worthen: 

E.,  83, 1651;  83, 1291. 
S.  S.  Van  Norman: 

B.,  89, 1688;  90, 1976;  91, 2096;  93, 1723. 

LEGAIi  PBOCEEDINGS. 

Riparian  rights,  80, 1370, 1397. 

Damages  caused  by  works  of  imp.,  80, 1373;  81, 
1526;  alleged  damage  of  riparian  owner's  property 
at  Venice,  80, 1397. 

OFEEATIONS.i 

1879-80.  St.  Louis,  closing  of  breach  and  re- 
pairs to  dam  at  Cahokia  Chute,  80,  1361,  1379. 
Horsetail  Bar,  constr.  of  2,500'  of  training  wall  and 
3,200'  of  hurdles,  80,  1366,  1379,  1384.  Kaskaskia 
Bend,  bank  protection  extended  1,100'  and  mat- 
tresses placed  along  3,305'  of  the  foot  of  the  slope, 
80,  1366,  1389.  Cairo  Protection,  the  revet,  was 
extended  upstream  2,900'  and  raised  to  20*  above 
■  1.  w.  for  its  whole  length,  80, 1367, 1387. 

1880-81.  Horsetail  Bar,  9,600'  of  primary  and 
22,000'  of  secondary  hurdles  constr.,  together  with 
repairs  to  previous  works,  81,  1621,  1546-1662. 
Kaskaskia  Bend,  repairs  made  at  breaches,  1,140' 
of  hurdle  dike  built  from  the  lower  end  of  St. 
Genevieve  Isld.,  and  1,005'  of  shore  protection 
strengthened,  81, 1524, 1669-1563.  Cape  Girardeau, 
preparations  for  constr.  of  hvu-dle  dikes,  81, 1585. 
Cairo  Protection,  repairs  were  made  to  revet.,  81, 
1527, 1563,  plate  17,  page  1598. 

1881-83.  Alton  H.,  partial  constr.  of  2,040'  of 
dike  above  head  of  Ashton  Chute,  83, 1644,  1646. 
St.  Louis,  the  Arsenal  Isld.  revet,  completed  over 
distance  of  3,500'  and  the  revet,  extended  down- 
stream for  addl.  distance  of  2,760',  83,  1693,  1608, 
1620.  Horsetail  Bar,  16,914'  of  hurdle  dike  built, 
83,  1594,  1609,  1622.  Carrolls  Isld.,  1,695'  of  shore 
revet,  placed  on  w.  side  of  isld.,  83, 1596, 1612, 1629, 
1654,  plate  10.  Twin  HoUows,  8,800'  of  primary 
hurdles  placed  on  w.  side  and  6,618'  of  shore  protec- 
tion on  e.  side  of  R.,  83, 1597, 1598, 1611, 1613, 1626, 
1631.  Beards  Isld.,  3,560' of  shore  protection  placed 
and  a  hurdle  1,000'  1.  placed  across  chute  n.  of  isld., 
83, 1599,  1615,  1633.  Jim  Smiths,  1,000'  of  hurdle 
dike  built,  83,  1600,  1616,  1635.  Cape  Girardeau, 
partial  constr.  of  hurdle  dikes,  83,  1660,  1652, 
plate  20. 

1883-83.  Alton  H.,  dike  extended  to  4,800'; 
action  of  dike  highly  satisfactory,  83,  1183,  1184, 
1239.  St.  Louis,  the  Arsenal  Isld.  revet,  in  progress 
over  3,253'  of  its  1.;  at  dam  closing  Cahokia  Chute 
2  hurdle  dikes  built,  83, 1178, 1193, 1211, 1288, 1296, 
plate  1.    Horsetail,  2,460'  of  hurdle  dike  connecting 


1  General  considerations  relating  to  constr.,  83, 1601.    Observations  on  pile  driving,  84, 1416, 1505. 


r See  pp.  14-^2  fori 
Lexplanations,  ete.J 


EiVEE  AND  HABfiOE  WOftKS. 


liVd 


See  p.  1068. 


MISSISSIPPI  EIVER.      See  special  index,  p.  1071. 


Carrolls  Isld.  with  rUinois  shore,  83,  1179,  1194, 
1212,  1296,  plate  2.  Twin  Hollows,  hiirdle  dike 
constr.  continued  on  w.  bank,  and  shore  protection 
on  the  e.  bank,  83, 1179, 1180, 1196, 1198, 1216, 1223, 
1296,  plate  4.  Pulltight,  2,860'  ol  primary  hurdles 
constr.  and  2  secondary  hurdles  commenced,  83, 
1180,  1200,  1224.  Beards  Isld.,  shore  protection 
extended  3,850',  83,  1180,  1201,  1226,  1296,  plate  6. 
Chesley  Isld.,  4,305'  ot  shore  protection  placed  on 
e.  side  of  isld. ,  550'  at  head  of  isld. ,  and  900'  of  hiiidle 
dike  built,  closing  chute  w.  of  isld.,  83, 1181,  1202, 
1230,  1296,  plates  3  and  6.  Jim  Smiths,  7,650'  of 
primary  hurdles  built,  83, 1182, 1204, 1232.  Fosters 
Isld.,  580'  of  shore  protection  placed  on  w.  side  of 
isld.,  83,  1182,  1236.  Piasa  Isld.,  385'  of  old  dam 
removed  from  dam  across  s.  chute,  83, 1183,  1238. 
Cape  Girardeau,  completion  of  hurdle  dike  to  3,100', 
83, 1291. 

1883-84.  St.  Louis,  2  hurdles  across  Cahokia 
Chute  completed,  84,  1443,  1527,  1526,  plate  6. 
Horsetail,  minor  repairs  to  hurdles,  constr.  of  2,775' 
secondary  hurdles  and  3,880'  shore  protection  on 
w.  side  of  E.,  84, 1413, 1443, 1483, 1486, 1526,  plate  1. 
Twin  Hollows,  minor  repairs  to  hurdles  and  constr. 
of  1  secondary  hurdle  on  w.  bank  and  on  e.  bank 
extension  in  height  of  former  shore  protection,  84, 
1413,  1445,  1488,  1492,  1526,  plate  2.  Pulltight,  re- 
pairs to  primary  hurdles,  reconstr.  of  1  and  building 
of  2  addl.  secondary  hurdles,  84,  1414,  1446,  1493, 
1526,  plate  2.  Chesley  Isld.,  completion  of  hurdle 
closing  w.  chute  and  its  subsequent  injury;  bank 
protection  placed  on  e.  side,  84,  1414,  1447,  1495 
1526,  plate  2.  Jim  Smiths,  partial  reconstr.  of 
hurdles  previously  built,  84,  1414,  1447, 1498,  1526, 
plate  2.  Eepairs  to  plant,  84,  1502.  Work  trans, 
to  Miss.  E.  Com.,  85, 259, 2855. 

1884-85.  Alton,  the  dike  opposite  and  above 
the  landing  completed  to  14'  above  1.  w.  for  4,000', 
86,  2855,  2939.  St.  Louis,  1,283'  bank  protection 
placed  at  Arsenal  Isld.  and  "1,035'  brought  to  top 
of  bank;  minor  repairs  made  to  Cahokia  Chute 
hurdles,  86,  1656,  2855,  2939,  plate  1.  Horsetail, 
1,150'  ot  bank  protection  placed  on  w.  side  and 
2,140'  of  bank  protection  carried  to  height  ol  from 
16'  to  21'  above  1.  w.;  on  e.  side,  addl.  hurdles 
placed,  86,  2855,  2939.  Twin  Hollows,  repairs 
made  to  hurdles  on  w.  side  and  -addl.  hurdles 
constr.,  2,825'  of  bank  protection  placed  on  e.  side  of 
E.,  86,  2856,  2940.  Pulltight,  hurdles  Nos.  3,  4, 
and  5  in  progress  of  constr.,  86,  2856,  2940.  Jim 
Smithj,  hurdle  constr.  in  progress,  86,  2856,  2940. 
Cairo  Protection,  4,663'  of  bank  protection  placed, 
86,  2857,  2940. 

1886-86.  Carrolls  Isld.,  the  hurdle  was  ex- 
tended 2,200'  and  breaks  in  former  hurdle  repaired, 
86,  2157.  Twin  Hollows,  570'  of  bank  protection 
placed  and  riprap  deposited  upon  bank, at  various 
points,  86,  2157.  Pulltight,  primary  hurdles  and 
1  ol  the  secondary  raised  to  16'  above  1.  w.,  86, 
2157.  Chesley  Isld.,  670'  hurdle  placed,  86,  2157. 
Jim  Smiths,  11,205  1.  f.  of  hurdles  raised  16'  above 
1.  w.,  86,  2157.  Cairo  Protection,  part  of  bank 
graded  and  covered  with  riprap,  86,  2158.    Ee- 


pairs and  extensions  at  Horsetail,  Twin  Hollows, 
Pulltight,  Chesley  Isld.,  and  Jim  Smiths,  87, 
2691,  2722. 

1886-87.  Piasa  Isld.,  sand  bar  removed  from 
Chan.;  Horsetail  and  Carrolls  Isld.,  repair  to 
hurdle  closing  e.  chute;  Twin  Hollows,  bank  revet, 
placed;  Chesley  Isld.,  closure  of  gap  in  hurdle  at 
w.  chute;  Jim  Smiths,  wattling  raised  to  16'  above 
h.  w.;  Sulphur  Springs,  constr.  of  hurdle  dike; 
Cairo,  bank  protection,  87,  212, 1557-1566. 

1887-88.  2  hurdles  built  at  PuUtight,  88, 1423. 
1,775 1.  f.  of  bank  revet,  constr.  at  Jim  Smiths,  88, 
1424.  Bepairs  to  existing  hurdles  and  1,620  1.  f. 
of  new  hurdle  built  at  Sulphur  Springs,  88,  1424. 
175  snags  and  162  leaning  trees  removed.  88, 1424. 

1888-89.  Horsetail  Bar,  450 1. 1.  of  hurdle  built 
at  head  ol  Carrolls  Isld.,  and  repairs  to  existing 
hurdle  and  revet.,  89,  1674.  115,460  s.  1.  brush 
mattress  and  st.  bank  protection  placed  at  Twin 
Hollows,  extending  existing  revet.  1,760',  89, 1674. 
2,775  1.  f.  ot  hurdle  built  at  PuUtight,  89,  1675. 
1,200  I.  t.  ot  hurdle  built  at  Jim  Smiths,  89,  1676. 
Eepairs  to  hurdles  at  Sulphur  Springs,  89,  1676. 
7,170  1.  t.  ol  himile  built  at  Lucas  Crossing,  89, 
1676. 

1889-90.  2,606  c.  y.  st.  used  in  raising  1,100 1. 1. 
ot  Piasa  Dam  to  6'  above  1.  w.,  90, 1965.  8,250  s.  f. 
ol  submerged  revet,  and  63,500  s.  1.  of  upper-bank 
protection  placed  at  Twin  Hollows,  90,  1966. 
1,260  1.  1.  ol  hurdle  built  at  Pulltight,  90,  1966. 
53,100  s.  f.  ot  mattress  built  and  sunk,  and  1,390 1.  f. 
ol  upper-bank  protection  placed  at  Jim  Smiths 
90, 1967.  4,050 1. 1.  of  hurdle  built  at  Lucas  Cross- 
ing, 90, 1967. 

1890-91.  2  hurdles  located  and  600 1.  f.  ol  mat- 
tress placed  in  protection  ol  their  shore  ends  at 
Eush  Tower,  91,  2093.  2  hurdles  bmlt  at  St. 
Genevieve,  91,  2093.  9,744  cords  ot  brush  pro- 
cured.and  piled  lor  use,  91, 2096.  Eepairs  to  plant, 
91, 2096. 

1891-93.  llOpiles,  45,400  c.  y.  brush,  and  17,422 
0.  y.  St.  used  in  extension  of  submerged  brush  and 
St.  dike  at  Alton,  93,  1714.  Hurdle  constr.  at 
Eush  Tower  continued;  mattress  120'  x  4,000' 
constr.  and  sunk  in  protection  ol  portion  of  Calico 
Isld.,  93, 1714.  Work  at  St.  Genevieve  completed 
by  hurdle  constr.  and  pile  driving,  98,  1715.  Ee- 
pairs to  plant,  93, 1715. 

PHYSICAL  CHARACTERISTICS. 

Stability  ol  wooded  banks,  80, 1368, 1369. 

Bank  erosion,  80, 1369;  81, 1524;  83, 1599. 

Volume  of  E.  deposits  at  Horsetail  Bar,  80, 1364, 
1379, 1423;  81, 1521. 

Navigable  d.  bet.  St.  Louis  and  Cairo,  81, 1630, 
1542;  83, 1640;  83, 1284;  84, 1416, 1522;  87, 1580. 

Standard  1.  w.,  81, 1531. 

L.-w.  discharge,  81, 1633;  83,  2762. 

Gauge  records,  83,  1638;  83,  1282;  84,  1621;  87, 
1579;  88, 1441;  89, 1692;  90, 1979. 
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D.  of  water  upon  bars  bet.  St.  Louis  and  Cairo 
for  1888,  88,  1442;  1889,  89,  1694;  1890,  90,  1980; 
1891,  91, 2102;  1892,  98, 1728. 

H.-w.  stages,  83, 1618. 

Amount  of  sediment  in  suspension,  88,' 2762. 

Slope  of  E.,  83, 2763. 

PLANS.    (See  Projects.) 

In  view  of  its  ultimate  inclusion  in  the  general 
proj.  for  imp.  of  tbis  section  of  tbe  R.,  Maj.  Miller, 
in  1888,  did  not  recom.  any  separate  imp.  at  Eush 
Isld.  Bend  and  Ivy  Landing,  HI.,  88, 1452. 

PROJECTS.    (See  Plans.) 

Object  of  imp.  of  E.  from  moutb  of  Illinois  E. 
to  mouth  of  Ohio  E.,  241  m.,  to  obtain  min.  d.  at 
standard  1.  w.  of  6'  from  mouth  of  ELinois  E.  to  St. 
Louis,  about  54  m.,  thence  to  mouth  of  Ohio,  about 
187  m.,  al.  w.d.  ofS'. 

General  plan  contemplated  making  imp.  con- 
tinuous, beginning  at  St.  Louis  and  working  down- 
stream, by  reducing  E.  to  approx.  uniform  w.  of 
2,500'. 

Methods  employed  silt-arresting  devices,  whereby 
the  solid  material  caught  from  the  E.  deposited  to 
form  new  shore  lines,  which,  together  with  the 
natural  banks  of  the  R.,  are  protected  where  neces- 
sary from  caving  and  erosion  by  a  revet,  of  brush 
and  St.    Est.,  $16,997,100. 

81,  2745;  83,  2763;  83,  1187;  84,  1417;  85,  2861; 
87,  213,  1556,  1569. 

At  Alton  H.,  El.,  the  proj.  of  1871  proposed  clos- 
ing the  chute  behind  Ellis  Isld.  with  a  brush  and 
St.  dam,  71,  318,  320;  73,  361;  74,  324. 

Dam  completed  to  10'  above  1.  w.  in  1874,  76, 447. 

In  1881  Maj.  Ernst  proposed  removal  of  shoal  in 
front  of  Alton  Landing  with  deflecting  dike  from 
Missouri  shore  and  above  the  head  of  Ellis  Isld. 
Est.,  $120,000,  81, 1573;  82, 1644. 

At  Cape  Girardeau,  Mo.,  Maj.  Ernst  proposed, 
in  1881,  an  8'  chan.  bet.  Cape  Girardeau  and  Min- 
tons  Pt.,  with  hurdle  dikes  from  the  end  of  Devils 
Isld.,  near  Mintons  Pt.,  and  from  Illinois  shore 
opposite  Cape  Girardeau;  est.,  $129,000,  81,  1585, 
1598;  83, 1650.    Plate  xx,  p.  1654. 

Aggregate  amount  app.  to  June  30,  1890,  $4,129,- 
600;  est.  for  completion,  1890,  $12,557,500,  90,  1969. 


SURVEYS. 

Opposite  mouth  of  Missouri,  80, 1400. 

In  vicinity  of  Piasa  Isld.,  81, 1566. 

At  Fish  Bend,  near  Ft.  Chartres,  83, 1670. 

In  vicinity  of  Venice,  80, 1396. 

1879-80,  80, 1368. 

1880-81,  81, 1529, 1565,  1566. 

1881-82,  83, 1604. 

At  Eush  Isld.  Bend  and  Ivy  Landing,  El.,  ex. 
au.  act  Aug.  S,  1886;  made,  1888,  by  Maj.  Miller, 
88, 1452. 


Maps: 

At  Alton  H.,  83, 1654. 

At  St.  Louis,  83,  1654;  83,  1296;  84,  1526;  85, 
1656. 

At  Horsetail  Bar,  81,  1598;  83,  1654;  83,  1296, 
84, 1526;  85, 1656;  88, 1424. 

From  CarroUs  Isld.  to  Meramec  R.,  81, 1598. 

At  Kaskaskia  Bend,  81, 1598. 

Near  St.  Genevieve,  Mo.,  81, 1598. 

At  Cape  Girardeau,  81, 1598. 

Near  Piasa  Isld.,  81, 1598. 

From  St.  Louis  to  Foster  Isld.,  83,  1654;  88, 
1424. 

At  Arsenal  Isld.,  83, 1654;  83, 1296. 

From  CarroUs  to  Chesley  Isld.,  83,  1654;  83, 
1296;  84, 1526;  85, 1656. 

At  CarroUs  Isld.,  83, 1654. 

At  Twin  HoUows,  83, 1654;  83, 1298;  88, 1424. 

At  Beards  Isld.,  83, 1654^  83, 1296. 

At  Cape  Girardeau,  81, 1598;  83, 1664. 

At  Chesley  Isld.,  83, 1296. 

From  PuUtight  to  Foster  Isld.,  88, 1424. 

From  St.  Louis  Br.  to  Calico  Isld.,  89, 1678. 

From  Horsetail  to  Meramec  E.,  89, 1678. 

From  Meramec  E.  to  Calico  Isld.,  89,  1678;  90, 
1966. 

From  BisseUs  Pt.  to  CaUoo  Isld.,  90,  1966;  91, 
2089. 

From  Turkey  Isld.  to  St.  Genevieve,  91,  2089. 


HH-137(c) 


Ohio  River  to  Missouri  River. 


APPROPRIATIONS.    (See  p.  1089.) 

COMMERCE. 

Decline  probably  caused  by  uncertainty  of  chan., 

05. 1591. 

Remarks  on  freight-rate  regulation  by  legislation, 

05. 1592. 

Imp.  has  probably  had  a  beneficial  influence  on 
freight  rates,  10,  620. 


CONTRACTS. 

1893.  Abstract  of  proposals  for  furnishing 
piles,  manila  rope,  sisal  rope,  wire  nails,  spikes, 
and  screw  bolts,  aggregating  about  $26,027.45,  93, 
2153. 

T.  H.  Truscott  &  Sons,  60  skiffs,  $1,704.  Clements 
Bros.,  6  barges,  $22,200.  S.  W.  Coflin  &  Son,  6 
quarterboats,  $31,200;  7  barges,  $26,929;  21  pile 
drivers,  $31,374;  and  10  open  flats,  $1,240.    M.  A. 
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Sweeney  Co.,  towboat,  $21,450;  2  steam  tenders, 
19,960.  L.  H.  Skinner,  53  large  decked  flats,  $17,- 
834.50;  40  small  decked  flats,  17,590,  93,  2155. 

1893.  Diamond  Jo  Line  Steamers,  3  oface  and 
sur.  toats,  $13,200,  93,  2155.  D.  S.  Barmore,  6 
barges,  $21,540.  E.  J.  Howard,  4  quarterboats, 
$21,560;  6  barges,  $21,900.  M.  A.  Sweeney  Co., 
steam  tender,  $6,990;  2  small  steam  tenders,  $8,800; 
office  and  sur.  boat,  $4,340.  T.  G.  Isberwood,  100 
flats,  $26,300.  Davis  Boat  &  Oar  Co.,  30  skiSs, 
$885;  10  yawls,  $700.  G.  T.  Nelles,  11  pile  drivers, 
$39,490,  94,  1585-87.  St.  Louis  Refrigerator  & 
Wooden  Gutter  Co.,  piles,  $82,162.69,  94, 1587. 

1894.  Interstate  Lumber  Co.,  12  model  barges, 
$40,620,  95,  2069. 

1895.  E.  J.  Howard,  tow  and  dr.  boat,  $27,375, 
95,  2069.  F.  Hartweg,  piles,  $76,316.25,  95,  2070. 
J.  Cleary,  st.,  $5,800.  Bussen  Bros.,  St.,  $5,000. 
J.  Bums,  St.,  $13,500.  Hooker  Colville  Steam 
Pump  Co.,  steam  pumps  for  tow  and  dr.  boat, 
$2,575,  95,  2071.-  South  St.  Louis  Foundry,  steam 
capstans  witb  engines  for  tow  and  dr.  boat,  $2,160. 
H.  E.  Coffin,  rope,  $5,225,  95,  2072.  J.  Cleary, 
secoud-class  piles,  $17,022.50,  96, 1727. 

1896.  F.  Hartweg,  piles,  $13,564.68,  96,  1727. 
I£.  Lorenz,  St.,  $10,400.  A.  Bussen,  St.,  $5,200,  96, 
1728. 

1897.  J.  H.  Crowder,  flrst-olass  piles,  $36,540. 
J.  H.  Crowder  and  H.  A.  Russell,  second-class 
piles,  $19,788.  E.  E.  Burke,  St.,  $9,600,  97,  2022. 
Bucyrus  Co.,  2  hydraulic  drs.,  $204,800,  97,  2023. 
Cincinnati  Marine  Ry.  Co.,  6  model  barges,  $21,582. 
D.  S.  Barmore,  12  model  barges,  $45,600,  98,  1710. 

1898.  E.  J.  Howard,  steel  towboat,  $67,750, 
99, 2067. 

1899.  E.  J.  Howard,  3  steel  steamboat  tenders, 
$54,450.  T.  J.  Moss  Tie  Co.,  piles,  $14,841.  F. 
Hartweg,  piles,  $26,665.50.  J.  A.  Lohrum,  20,000 
c.  y.  St.,  $8,800.  E.  E.  Burke,  20,000  c.  y.  St., 
$9,400.    R.  C.  Arnold,  60  flatboats,  $19,140, 99, 2067. 

1903.  M.  E.  Lemlng,  lumber,  $16.90  M  f.; 
Clay  City  Mfg.  Co.,  lumber,  $12  M  ft;  Frederick 
Hartweg,  piles,  first  class,  14J0  1.  f.;  second  class, 
lltLf.;  H.W.  Bussen,  St.,  55i|!0.y.;  Albert  Bussen, 
St.,  550  c.  y.;  C.  F.  Liebke  Hardwood  Mill  &  Lum- 
ber Co.,  oak  lumber,  $52.50  M;  Grafton  Quarry  Co., 
St.  and  spalls,  60*  o.  y.;  K.  H.  Killebrew  &  Co., 
St.  and  spalls,  500  c.  y.,  03, 1451. 

1904.  B.  N.  Davis,  second-class  piles,  4|0  to 
Si0 1.  f.;  M.  E.  Leming,  limiber,  $14.35  M;  Albert 
Bussen,  St.,  600  c.  y.;  C.  C.  Huthmachei,  st.  and 
spalls,  600  and  600  c.  y.,  resp.;  H.  W.  Bussen,  st., 
600  c.  y.;  C.  D.  Davis,  St.  and  spalls,  590  and  500 
0.  y.,  resp.;  John  Cleary,  piles,  first  class,  110,  and 
second  class,  6J0  to  90 1.  f.,  04,  2140. 

1906.  Dubuque  Boat  &  Boiler  Works,  parts 
ol  2  hydraulic  drs.,  $238,000,  07, 1548. 

1907.  E.  H.  Abadie  Co.,  4  main  pumping  en- 
gines and  2  centrifugal  dr.  pumps,  $34,595,  07, 1548. 
Sohoellhom-Albrecht  Machine  Co.,  4  hauling 
winches,  $6,400,  07, 1549. 


1908.  Western  Electric  Co.,  engines,  dynamos, 
searchlights  and  arc  lights  for  2  drs.,  $3,205,  08, 
1621.  C.  J.  and  F.  E.  Briner,  wiring,  lamps,  etc., 
for  2  drs.,  $1,440,  OS,  1622. 

1909.  Ohio  River  Contract  Co.,  dr.,  $13,600, 
10, 1764. 

1910.  W.  L.  Killebrew  &  Co.,  30,000  cords 
brush,  $61,500;  A.  J.  Molt,  10,000  piles,  $60,229.42; 
Wm.  R.  Bush  Constr.  Co.,  10,000  o.  y.  st.,  $6,800; 
C.  C.  Huthmacher,  13,000  c.  y.  St.  and  3,000  c.  y. 
spalls,  $12,000;  American  Bridge  Co.,  36  steel  flat- 
boats  and  15  steel  barges,  $218,125,  and  20  stee- 
flatboats  and  10  steel  barges,  $137,600;  Edw.  Christ- 
man,  test  borings  for  waterway,  Lockport,  ni.,  to 
Miss.  R.,  sur.,  $5,000,  11, 1920. 

1911.  J.  F.  Oliver,  10,000  c.  y.  St.  and  2,500 
u.  y.  spalls,  $9,600;  H.  E.  Zadow,  14,000  c.  y.  St. 
and  3,600  c.  y.  spalls,  $11,375,  18,  2128. 


ENGINEEBS. 

Chief  of  Engineers: 

B.,  93,  281;  94,  256;  95,  288;  96,  250;  97, 
318;  98,  310;  99,  39,  370;  00,  426,  430;  01,  435, 
439,  2226;  03,  366;  03,  390;  04,  412,  415;  OS, 
424;  06,  462;  07,  487;  08,  520;  09,  550;  10, 
619;  11,  664;  13,  803. 

Boards: 

BEEH.,  1903,  submitted  new  proj.  for  estab. 
and  mainten.  of  suitable  chan.  bet.  Ohio  and 
Missouri  R.    B.,  04, 2145,  2148. 

BERH.  B.  on  closing  of  Missouri  Chute 
04,  2153. 

In  charge: 

Maj.  C.  J.  AUen,  1893-96: 

B.,  93,  2147;  94,  1577;  95,  2059. 
Maj.  T.  H.  Haildbury,  1896-99: 

E.,  96, 1717;  97,  2012;  98, 1698. 
Capt.  E.  Burr,  1899-1901: 

B.,  99,  2058;  00,  2631,  2667,  2669;  01,  2169, 
2226;  special  B.  on  discharge  meas.,  01,  2199; 
special  B.  on  lumber  mattress  for  subaqueous 
bank  protection,  with  sketch,  01, 2212;  special 
B.  on  road  scraper  and  floating  derrick  as  ap- 
plied to  grading  R.  banks  to  receive  revet., 
01,  2225. 

Maj.  T.  L.  Casey,  1902-06: 

B.,  03,  1697;  03,  1445;  04,  2129,  2151;  05, 
1587;  06, 1402. 

Col.  C.B.  Sears,  1907: 

B.,  07, 1635. 
Capt.  G.  R.  Lukesh,  1908: 

B.,  08, 1614. 
Col.  W.  H.  Bixby,  1909: 

E.,  09, 1598. 
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Lt.  C.  H.  Knight,  1910: 

B.,  10, 1756. 
Lt.  Col.  C.  L.  Potter,  1911-: 

B.,  11, 1902;  IZ,  2111. 

Assistants: 

D.  M.  Currie,  principal  assistant  engineer: 

E.,  93,  2156;  94,  1587;  96,  2072;  96,  1732; 

97,  2027;  98,    1717;  99,   2077;  00,   2654;  01, 
2189. 

G.  Bagnall: 

E.,  Twin  Hollows,  93,  2158;  Horsetail  Bar, 
Cairolls  Isld.,  Twin  Hollows,  Chesley  Isld., 
and  PiUltight,  94,  1595;  Horsetail  Bar,  Pull- 
tight,  Siilphur  Springs,  Posters  Isld.,  Lucas, 
and  Cornice  Isld.,  95,  2082;  Horsetail  Bar, 
Twia  Hollows,  Sulphur  Springs,  Posters  Isld., 
Lucas,  Cornice  Isld.,  and  Liberty,  96, 1741. 

W.  S.  MitcheU: 

E.,  PuUtight,  93,  2159;  Ft.  Chartres,  93, 
2162;  assistant  engineer  on  securing  St.,  93, 
2166;  Ft.  Chartres  and  Rush  Tower,  94,  1601; 
Michaels  Landing,  Ft.  Chartres,  Turkey  Isld., 
Ste.  Genevieve,  Devils  Isld.,  96, 2077;  Michaels 
Landing,  Danby  Landing,  Bruce  Isld.,  Crook 
Landing,  Turkey  Isld.,  Ste.  Genevieve,  Liberty, 
96,  1735;  Michaels  Landing,  Ste.  Genevieve, 
Chester,  HI.;  Tower  Isld.,  and  on  portable 
jetties,  97,  2032;  06, 1597. 

J.  O.  Hohnan: 

E.,  Rush  Tower,  93,  2160;  gauge  relation  at 
medium  and  l.-w.  stages  resulting  from  protec- 
tion works,  96,  1747;  surs.  and  gauges,  97, 
2038;  use  ot  disc  anchor,  with  plates,  01,  2221. 

C.  D.  Lamb: 

E.,  Chesley  Isld.,  93,  2162;  supt.  of  securing 
brush,  93,  2165;  supt.  ot  engineer  depot,  93, 
2167;  94,  1608;  96,  2085;  96,  1757;  97,  2042; 

98,  1726;  99,  2084;  00,  2661. 

E.  D.  Libby: 

E.,  on  procuring  brush,  94, 1606;  on  procur- 
ing riprappiug  at  Little  Rock,  Mo.,  94, 1607;  on 
procuring  brush  and  st.,  96, 1746;  97,  2041. 

OPEEATIONS. 

1893-93.  Hurdle  built  and  one  under  constr. 
at  Twin  Hollows.  At  Pulltight,  work  carried  on 
at  5  hurdles  (repairs,  extension,  and  constr.  of  a 
new  one).  Bank  protection  repaired  at  Chesley 
Isld.,  93,  2148.  At  Rush  Tower,  bank  protection 
constr.,  portion  of  bank  revet.,  hurdle  repaired, 
and  constr.  of  new  ones  begun.  Bank  protected 
at  Ft.  Chartres,  and  2  hurdles  built  and  repaired, 
93,  2149. 

Detailed  constr.  account,  93,  2169. 

1893-94.  At  Horsetail,  bank  protection  constr. 
and  7  hurdles  built;  4  hurdles  built  at  Carrolls 
Isld.,  94,  1579.  Minor  repairs  and  extensions  to 
revet,  made  at  Twin  Hollows,  and  new  revet, 
built.    At  Twin  Hollows  West,  hurdles  extended 


and  repaired,  and  6  new  ones  built.  7  hurdles 
built  at  PuUtight,  and  others  extended.  Bank 
protected  at  Chesley  Isld.,  and  revet,  constr.  and 
repaired.  At  Rush  Tower,  repair  of  hurdle  and 
extension  of  bank  protection.  Bank  protection 
extended  at  Ft.  Chartres,  and  6  new  hurdles  built, 
94, 1580. 

Material  used,  94,  1581.  Detailed  constr.  ac- 
count, 94, 1612. 

Plant  repaired,  94, 1582. 

1894-96.  At  Horsetail,  banks  protected,  96, 
2060.  Additions  and  extensions  made  to  4  hurdles 
at  Pulltight.  New  hurdles  constr.  at  Sulphur 
Springs,  and  old  ones  extended  and  repaired,  aggre- 
gating in  all  7,595  1.  1.  Old  revet,  extended  at 
Fosters  Isld.  At  Lucas,  additions,  extensions,  and 
repairs  made  to  hurdles.  Constr.  of  5  hurdles  at 
Cornice  Isld.  begun.  New  hurdle  buHt  and  another 
repaired  at  Michaels,  96,  2061.  Bank  protected  at 
Ft.  Chartres,  and  chan.  obtained  through  shoals 
by  portable  jetties,  96,  2062.  Bank-protection 
work  begun  at  Turkey  Isld.  At  Ste.  Genevieve 
hurdles  repaired  and  extended,  banks  protected, 
and  constr.  of  new  works  begim;  Portable  jetty 
placed  at  Devils  Isld.  to  make  chan.  through  bar, 
and  dr.  done  by  boat  of  Miss.  R.  Com.,  96, 2063. 

Total  constr.  work:  19,530  1.  f.  hurdles  built;  555 
1.  f.  repaired;  and  10,566  1.  f.  b^rnk  protection  built, 
incl.  extensions  and  repairs.  Material  used,  96, 
2064. 

Plant  repaired,  96, 2065. 

Details  of  cost  of  labor  and  materials,  deteriora- 
tion of  plant,  engineering  and  office  expenses,  tow- 
ing, etc.,  95,  2087. 

Table  showing  cost  of  works  to  1895,  95, 2088. 

1895-96.  Bank  protected  at  Horsetail  Bar 
and  at  Twin  Hollows.  Hurdles  extended  and 
strengthened  at  Sulphur  Springs,  96,  1719.  W. 
side  of  Fosters  Isld.  protected.  Series  of  short 
hurdles  begun  at  Lucas,  and  also  a  new  line  of 
hurdles  to  extend  the  work  downstream;  upper 
series  of  hurdles  strengthened.  5  hurdles  com- 
pleted at  Cornice  Isld.  Hurdles  at  Michaels  Land- 
ing previously  commenced  completed,  repairs  and 
extensions  made;  bank  protected.  Revet,  work 
at  Danby  Landing  begun,  96, 1720.  Bank  revet, 
constr.  at  Ft.  Chartres,  and  hurdles  biiilt.  W. 
bank  of  TiKkey  Isld.  revet.  At  Ste.  Genevieve, 
hurdles  repaired,  and  10  addl.  ones  built;  on  the 
Missouri  side,  6  hurdles  completed  and  5  partly  so. 
Banks  protected  at  Liberty,  and  7  hurdles  built, 
96,  1721.  Experiments  made  with  temporary  ex- 
pedients, 96, 1722. 

Additions  made  to  the  plant,  96, 1723. 

Table  showing  cost  of  constr.  of  works,  96, 1728. 
Table  showing  cost  to  1896,  96, 1729. 

1896-97.  At  Sulphur  Springs,  hurdles  re- 
paired, extended,  and  added  to.  Hurdle  repaired 
at  Michaels  Landing  and  new  one  begun.  Bank 
protection  repaired  at  Rush  Tower.  Hurdle  re- 
paired at  Ste.  Genevieve,  4  extended,  and  small 
amount  of  protection  works  built.  Bank  opposite 
Chester,  HI.,  revetted,  97,  2014.    At  Liberty,  4 
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hurdles  completed  and  new  one  built;  revet,  also 
built.  Slough  closed  at  Powers  Isld.  by  hurdle 
dam,  97, 2015. 

Dr.  done  at  various  short  shoals,  97, 2016. 

6,560  1.  f.  portable  jetties  constr.  at  6  localities 
(field  expend,  of,  97, 2017),  97, 2016. 

Constr.  of  hydraulic  drs.  by  contract  begun,  97, 
2017. 

Plant  repaired,  97, 2020. 

Cost  of  works  during  the  year,  97,  2025.  Cost  of 
whole  work  to  1897,  97,  2026. 

1897-98.  4  hurdles  built  at  Arsenal  Isld. 
Revet,  repaired  at  Twin  Hollows.  At  Chesley 
Isld.,  bank  revetted  with  st.  Hurdle  at  Michaels 
Landing  completed,  st.  dike  built,  and  a  large 
quantity  of  drift  sunk  to  strengthen  hurdle  works, 
98, 1700.  Bank  covered  with  st.  at  Osborne  Fields. 
Eevet.  repaired  at  Danby  Landing  and  at  Syca- 
more Landing.  At  Turkey  Isld.,  bank  protection 
repaired,  98,  1701.  Hurdles  and  revet,  repaired 
at  Ste.  Genevieve  and  5  hurdles  built  at  Moro  Isld., 
98,  1701,  1702.  At  Ste.  Genevieve,  Mo.,  1.  w.  and 
bank  revet,  coiistr.  Revet,  begun  in  previous 
year  at  Chesley  Isld.  continued.  Revet,  at  Anchor 
Landing  and  Wagners  Landing  repaired,  98, 1702. 
2  permeable  hurdle  dams  built  at  Hambiu-g  and 
shore  mattress  protection  constr.,  98, 1703.  Hurdle 
and  mattress  protection  constr.'  at  Devils  Isld., 
98, 1704. 

At  old  head  of  Devils  Isld.  Chute,  hurdles  Nos.  9 
and  11  built,  98, 1704. 

Drift  utilized  for  works  protection  at  Powers 
Isld.  and  revet,  repaired,  98,  1704.  Hurdle  built 
at  Buffalo  Isld.,  98, 1705. 

Work  of  a  temporary  character  done  at  about  9 
places  by  portable  jetties,  dr.,  etc.,  98,  1705,  1706. 

Plant  modified  and  repaired  and  added  to,  98, 
1706,  1707,  1708. 

Cost  of  works  of  the  year,  98, 1713.  Total  cost  of 
works  to  1898,  98, 1715. 

1898-99.  Contraction  works  built  at  Lucas; 
revet,  at  Osborne  Field  and  at  Danby  Landing 
extended  to  16'  stage;  Missouri  revet,  at  lower  end 
of  Ste.  Genevieve  extended  downstream  and  raised 
to  16'  stage;  bank  at  lower  end  of  Kaskaskia  Isld. 
revet,  to  16'  stage  to  prevent  erosion;  subaqueous 
mattress  placed  opposite  Chester.  111.,  to  prevent 
erosion  of  bank;  closing  chute  at  Seventy-six  Land- 
ing; at  Commerce  Isld.;  bank  revet,  to  8'  stage  at 
Bumham  Isld.;  at  Goose  Isld.,  to  reduce  excessive 
w.  of  R.;  and  at  Buffalo  Isld.  to  contract  R.  and 
close  the  chute  e.  of  Blackbird  Isld.  Repairs  made 
at  Osborne  Field,  Danby  Landing,  Ste.  Genevieve 
Reach,  Hamburg,  Devils  Isld.,  Commerce  Isld., 
and  to  the  bank  protection  abova  Cairo.  Work 
by  means  of  portable  jetties  and  dr.  done  at  Har- 
risonville  and  Platin  Rock,  Ste.  Genevieve  Bend, 
Seventy-six  Landing,  and  Philadelphia  Pt.,  99, 
2059. 

1899-00.  Work  similar  to  that  of  last  year 
carried  on  at  opposite  to  Missouri  E.  mouth.  Twin 


Hollows,  Chesley  Isld. ,  Lucas,  Calico  Isld. ,  Michaels 
Landing,  Osborne  Field,  Danby  Landing,  Ste. 
Genevieve,  Kaskaskia  Isld.,  Horse  Isld.  (opposite 
Chester),  Liberty,  Hamburg,  and  Devils  Isld. 
Temporary  imp.  work  carried  on  with  dr.  appli- 
ances and  portable  jetties  at  Sulphur  Springs, 
Turkey  Isld.,  Ste.  Genevieve  Bend,  and  at  en- 
trance to  the  winter  H.,  GO,  2633. 

For  cost  of  the  works,  and  details  of  consti.,  etc., 
see  reports  of  engineers  in  charge  and  reports  of 


1900-01.  Bank  and  subaqueous  protections 
extended  at  mouth  of  Missouri;  Osborne  Field, 
Liberty,  111.,  Horse  and  Devils  Islds.;  revet,  and 
subaqueous  mattress  built  at  Rush,  Towhead, 
Penitentiary  Pt.,  Ste.  Genevieve,  Mo.,  and  Buf- 
falo Isld.;  bank  protection  raised  at  Liberty,  III.; 
hurdle  built  at  Ste.  Genevieve,  111.,  and  extensive 
repairs  made  to  revet,  works  at  Danby  Landing 
and  Cairo,  and  to  hurdle  at  Liberty,  Mo.,  01, 
2169-71.  Dr.  at  Sulphur  Springs,  Crystal  City, 
Stantons  Towhead,  Manskers,  and  Bainbridge; 
buoys  placed,  01,  2172;  additions  to  plant,  01, 
2173. 

1903-03.  4  hurdles  built  at  Lucas,  111.,  and 
8  at  Liberty,  Mo.;  bank  protections  at  Rush  Tower, 
Danby  Landing,  Rush  Towhead,  and  Chester,  and 
part  of  Turkey  Isld.  and  Ste.  Genevieve  repaired 
and  raised  to  from  26'  to  30',  and  at  Liberty,  Dl., 
to  from  22'  to  25';  new  mattress  built  and  line  of 
piles  driven  at  Chester;  mattress  and  revet,  built 
at  Greenleaf  Bend  and  repairs  made  at  Cairo,  03, 
1445-47.  Dr.  at  Crystal  City,  Ste.  Genevieve  Bend, 
and  Philadelphia  Pt.;  repairs  to  plant,  03, 1447. 

1903-04.  Bank  protections  repaired  and  ex- 
tended at  mouth  of  Missouri,  Penitentiary  Pt., 
and  Greenleaf  Bend;  banks  protected  with  mat- 
tresses and  revet,  at  Grain  Isld.,  Buflalo  Isld., 
Hurricane  Field,  and  Greenleaf  Bend;  hurdles 
built  at  Pulltight,  Ste.  Genevieve,  mouth  of  Kas- 
kaskia, Grain  Isld.,  Liberty,  Mo.,  Willard,  Goose 
Isld.,  Greenleaf  Bend,  and  Greenfield  Bend;  and 
new  hurdle  dam  at  Chesley  Isld.;  bank  protections 
repaired  or  rebuilt  at  Danby  Landing,  Chester, 
Liberty  Bend,  and  Greenleaf  Bend;  hurdles  re- 
built at  Liberty,  Mo.,  04,  2129-34.  Dr.  at  Okaw 
Crossing  and  bet.  Ste.  Genevieve  Bend,  and  mouth 
of  Okaw  E.,  04,  2134. 

1904-05.  Bank  protection  extended  at  mouth 
of  Missouri,  Osborne  Field,  Danby  Landing,  Grain 
Isld.,  Liberty  Bend,  and  Hurricane  Bend;  banks 
protected  with  mattresses  and  st.  at  Cape  Girardeau 
and  Dogtooth  Bend;  hurdles  built  at  Pulltight, 
Fish  Bend,  Danby  Landing,  Penitentiary  Pt., 
Ste.  Genevieve,  Chester,  Willard  Landing,  and 
Minton  Pt.;  bank  protection  repaired  or  raised  at 
Osborne  Towhead,  Chester,  Devils  Isld.,  Green- 
leaf and  Greenfield  Bends;  hurdles  repaired  or 
rebuilt  at  Ste.  Genevieve,  Grain  Isld.,  and  Devils 


1  Constr.  in  part  with  funds  from  unexpeud.  balance  of  app.  of  $22,500  made  by  act  Aug.  6, 1888,  exhausting 
the  balance. 
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Isld.,  05,  1598-1601.    525,000  c.  y.  dr.  from  various 
bars,  06,  1602.    Repairs  and  additions  to  plant 

05,  1603.    Quarries,  06, 1604. 

1905-06.  Bank  protection  at  Sawyer  Bend 
repaired  and  extended;  hurdles  built  at  St.  Louis 
H.,  06, 1405-06.    280,000  c.  y.  dr.  from  various  bars, 

06,  1406.    Repairs,  alterations,  and  additions  to 
plant,  06, 1407. 

1906-07.  Bank  protection  at  Chesley  Isld. 
repaired  and  extended;  and  banks  protected  at 
James  Landing,  Osborne  Field,  and  Eliza  Tow- 
head;  hurdles  built  at  Osborne  Field,  Penitentiary 
Ft.,  and  Grain  Isld.;  hurdle  repaired  at  Willard 
Landiag,  and  hurdle  dams  at  Grain  and  Devils 
Islds.,  07, 1642-46.  1,279,000  c.  y.  dr.  from  various 
bars;  repairs,  alterations,  and  additions  to  plant, 
07, 1546. 

1907-08.  Bank  protection  extended  at  James 
Landing  and  Osborne  Field;  hurdle  dams  at  Grain 
Isld.,  Willard  Landing,  and  Devils  Isld.  repaired; 
spur  hurdles  built  and  bank  protection  repaired 
at  Grain  and  Devils  Islds.,  08,  1615-17.  989,000 
c.  y.  dr.  from  various  bars;  repairs  and  alterations 
to  plant,  08, 1619. 

1908-09.  Bank  protections  repaired  at  James 
Landing,  Liberty,  Beech  Ridge,  and  Gairo;  hurdles 
built  at  Eliza  Towhead,  09, 1599, 1600-01.  1,335,350 
c.  y.  dr.  from  various  bars,  09,  1601.  Repairs, 
alterations,  and  additions  to  plant,  09, 1602. 

1909-10.  Part  of  mattress  and  revet,  work 
rebuilt  and  3  short  hmdles  built  at  PuUtight;  part 
of  mattress  and  revet,  work  rebuilt  at  Ghesley  Isld. ; 
part  of  mattress  and  revet,  work  rebuilt  and  2  short 
hurdles  built  at  Foster  Isld.,  10,  1758.  Part  of 
mattress  and  revet,  work  rebuilt  and  3  short 
hurdles  built  at  Forest  Home;  part  of  mattress 
and  revet,  work  rebuilt  at  Chester;  part  of  mattress 
and  revet,  work  rebuilt  and  a  short  hurdle  built  at 
Grain  Isld.,  10,  1759.  Mattresses  built,  st.  work 
restored  and  2  short  hurdles  built  at  Liberty  Bend, 
HI.,  10,  1760.  1,750,000  0.  y.  dr.  by  U.  S.  drs.  from 
various  bars,  and  21,678  c.  y.  under  contract  from 
Grand  Tower,  10,  1761.  Repairs  to  plant  and 
damage  by  Sood,  10, 1762. 

1910-11.  Repairs  to  bank  protection  at  mouth 
Mo.  R.,  Sawyers  Bend,  Ghester,  Mo.;  repairs  to 
hurdles,  restoration  and  extension  of  bank  protec- 
tion at  St.  Louis  H.,  Arsenal  Isld.,  Pulltight,  III., 
Ft.  Ghartres,  Mo.;  repairs  to  revet,  at  Horsetail, 
Mo.,  Twin  Hollows,  Mo.,  Devils  Isld.;  new  hurdles 
built  at  Union  Pt.,  HI.,  Grawford,  Mo.,  Hanging 
Dog,  HI.;  new  bank  protection  built  and  repaired 
at  Ft.  Ghartres,  III.,  Liberty,  111.;  obstr.  removed 
from  Beaver  Dam  Rock;  3,500,000  c.  y.  dr.  at 
various  localities,  R.  gauges  maintained,  plant  re- 
paired, and  series  of  test  borings  for  Deep  Water- 
way Board  made,  etc.,  11, 1902.  Table  of  work  in 
detail  done  by  each  dr.,  11, 1914. 

1911-12.  Repairs  made  to  revet,  at  Twin 
Hollows,  repairs  and  extension  to  hurdles  at  Pull- 
tight,  111.,  Sulphur  Springs,  111.,  Lucas,  HI.,  Peni- 
tentiary Pt.,  Liberty,  Mo.,  Hanging  Dog  Isld.,  m., 
Union  Pt.,  III.,  Crawford,  Mo.;  repairs  to  hurdles, 
paving,  new  bank  protection  built  and  repaired 
at  Ft.  Chartees,  w.  and  e.  side,  Bl.,  Devils  Isld., 


111.,  Eliza  Towhead,  111.,  Greenfield  Bend,  Mo., 
Chester,  Mo.;  1,265,000  c.  y.  dr.  by  suction  dr., 
35,750  0.  y.  by  dipper  dr.;  detailed  statement  given 
of  dr.  operations  for  year,  repairs  to  plant,  etc., 
13,  2113. 

(Note.— Tabulated  statements  of  character, 
amount,  and  cost  of  work,  and  accounts  of  property 
and  material,  printed  each  year  iu  district  engi- 
neer's report.) 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  93,  2151;  94,  1583;  95,  2066;  96, 
1722;  98, 1705. 

Damage  of  works  by  ice,  etc.,  93,  2149;  97,  2014; 
98, 1701, 1704. 

Gauges,  93,  2150;  95,  2065;  96, 1724. 

Gauge  relations,  change  of,  at  medium  and  low 
stages  resulting  from  contraction  works,  96,  1747. 
Gauge  readings  and  elevations  at  Bissells  Pt.  and 
St.  Louis,  96,  1750.  Distances  measured  in  the 
l.-w.  Chan,  of  1895.  St.  Louis  gauge,  highest  and 
lowest  readinges  ach  month.  Water  surfaces  at 
the  gauges,  96, 1752.  Slope  bet.  gauges  at  medium 
and  low  stages.  Oscillation  bet.  medium  and  low 
stages,  96, 1753.  Ghan.  crossings;  average  monthly 
d.  during  l.-w.  period,  96, 1754.  Average  monthly 
readings  during  l.-w.  period.  October  averages  of 
Chan,  and  slope,  96, 1755.  Contraction  works,  96, 
1756. 

Depth  on  bars  bet.  St.  Louis  and  Cairo,  93, 2172. 

Immense  quantities  of  drift  carried  down  by 
stream.  This  lodges  against  hurdles,  and  is  sunk 
and  made  to  strengthen  these  works,  94, 1581;  9.5, 
2064;  98, 1701,  1704. 

Description  of,  at  Ft.  Ghartres.  Ghan.  through 
shoals  obtained  by  portable  jetties,  96,  2062. 

Description  of,  Devils  Isld.,  95,  2063;  98,  1704; 
Michaels  Landing,  96,  1720;  Ste.  Genevieve,  96, 
1721;  Liberty,  96, 1721. 

Slope  changes  in  the  parts  of  the  R.  under  imp., 
96, 1724. 

Table  of  distances  measured  in  l.-w.  chan.,  1895, 
96, 1752. 

Description  of.  Powers  Isld.  Effect  of  closure 
of  Doolans  Slough  to  lessen  trouble  with  shoals, 
97,  2015;  98, 1704. 

Description  of,  bet.  Red  Rock  and  Cairo.  Gauges, 
97,  2039.  Table  of  slopes  bet.  gauges,  97,  2040. 
L.-w.  gauge  readings,  1891-96,  97,  2040.  Character 
of  R.  bed,  etc.,  as  determined  by  test  borings. 
Discharge,  97,  2041. 

Description  of,  Arsenal  Isld.,  98,  1700.  Ham- 
burg, m.,  Reach,  98,  1703;  closure  of  chute  bet. 
islds.  and  Illinois  shore  by  hurdles  eflEective  in 
increasing  d.,  08, 1703;  99,  2061. 

Plates  showing  this  part  of  the  R.  and  the  rela- 
tion of  the  various  works  to  each  other  and  to  the 
section  of  the  R.  affected  by  each,  00,  2637,  2660. 

Table  of  discharge  measurements  for  1900,  00, 
2659;  1901,  01,  2197;  1902,  08, 1598. 

Description  of,  below  Rockwood,  111.,  00,  2669. 

Description  of  Harrisonville  H,  wA.  effect  Qt 
contraction  works  there,  01, 2227, 


r  See  pp.  14-22  foi-1 
L  explanations,  etc.  J 
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See  p.  1068. 


MISSISSIPPI  RIVEE.      See  special  index,  p.  1071. 


Diffloulty  ol  making  ests.  owing  to  tendency  of 
Chan,  to  shilt,  04,  2146. 

Difference  of  hydraulic  conditions  above  and 
below  moutb  of  Ohio  R.,  04, 2149. 

Memorandum,  by  Col.  Bixby,  concerning  lower- 
ing l.-w.  pUne  in  St.  Louis  II.,  with  suggestions 
for  correction,  09, 1603. 

Lowest  stages  at  St.  Louis  and  Grays  Pt.,  1878 
to  1909,  incl.,  09, 1606. 
•    Gravel  bar  at  Grand  Tower,  10, 621. 

Damages  to  plant  by  ice  gorges  breaking  up,  10, 
1762. 

Discharge  measurements,  special  reports  on,  01, 
2194,  2197;  03,  1598;  03,  1449;  04,  2135-36;  06, 
1605;  09, 1603;  10, 1763;  11, 1917;  13, 2126. 

Chan,  conditions,  18, 2125. 

Stages,  13, 2124. 

Gauges  maintained  and  records  plotted  each 
year. 

PRIVATE  WORK. 

Repairs  to  revet,  at  Sawyer  Bend  by  Chicago, 
Burlington  &  Quincy  Ry.  Co.,  05, 1598. 

Bank  revetted  at  Cape  Girardeau  by  St.  Louis, 
Memphis  &  Southeastern  Ry.  Co.,  05, 1601. 


Capt.  Burr  est.,  1899, 1174,000  to  prevent  cutting 
and  caving  of  the  banks,  etc.,  at  and  near  Wagners 
Landing,  111.,  00,  2671. 

By  BERH.,  1903,  for  estab.  and  mainten.  of 
Chan.  8  x  200",  and  wider  at  bends,  bet.  St.  Louis 
and  Cairo,  and  C'  bet.  St.  Louis  and  mouth  of 
Missouri;  est.,  by  contraction  works  and  btak 
protection,  $20,000,000,  and  $4OO,D0O  an.  for  mainten. 
by  dr.,  $450,000  for  plant,  $250,000  an.  for  operation 
of  plant,  and  $300,000  an.  lor  other  work  until  re- 
sults of  dr.  be  known,'  04, 2147. 

'By  Maj.  Casey,  1905,  expend,  available  balance 
on  emergency  work,  care  of  plant,  drs.,  etc.,  and 
1905  app.  of  $650,000  on  alteration  of  drs.,  building  2 
drs.,  dr.  and  contingent  expenses,  06, 1589. 

Maj.  Casey  believes  that  an.  expend,  of  $500,000 
or  $600,000  would  be  cheaper  in  the  end,  than  to 
complete  "present"  proj.  at  cost  of  $22,000,000,  06, 
1590. 

Act  Mar.  3,  1905,  au.  dr.  which  virtually  would 
stop  all  constr.  work,  06, 1403. 

Col.  Bixby  suggested,  1908,  constr.  of  a  series  of 
weirs,  dams,  and  revet,  to  raise  l.-w.  plane  at  and 
above  St.  Louis;  est.,  $1,300,000,  09, 1609. 

Act  June  25,  1910,  restores  plan  adopted  1881, 
together  with  dr.,  with  view  to  completion  within 
12  years,  10, 620. 


PROJECTS. 

Works  of  imp.  so  effective  at  Horsetail  Bar 
(formerly  probably  one  of  the  worst  localities) 
that  this  locality  is  omitted  from  the  list  of  those 
at  which  soundings  are  taken  by  steamboat  men, 
96, 1719. 

Act  1896  contained  mandatory  clause  that  $30,000, 
or  as  much  of  this  amount  as  might  be  necessary, 
should  be  spent  to  remove  the  bar  in  front  of  Ches- 
ter, Dl.,  and  to  protect  w.  bank  opposite  Chester, 
97,  2014.  Act  also  provided  that  $50,000  might  be 
spent  for  bank  protection  on  e.  side  of  the  R.  oppo- 
site mouth  of  Missouri  R.,  97, 2021,  and  act  of  Mar. 
3,  1899,  $50,000,  99,  2065. 

Act  June  3, 1896,  provided  that  as  much  as  might 
be  necessary  of  the  available  funds  should  be  ap- 
plied to  constr.  of  drs.,  portable  jetties,  and  other 
suitable  appliances;  and  mainten.  and  operation 
of  same,  with  view  to  obtain  and  maintain  chan., 
St.  Louis  to  Cairo,  not  less  than  9'  x  250'  at  all 
periods  of  the  year  except  when  navigation  would 
be  closed  by  ice,  98, 1709. 

Development  of  various  forms  of  constr.  used 
and  r&umfi  of  the  various  types  used  bet.  1872  and 
1894,  94, 1577.  Minor  changes,  95,  2059;  96, 1717; 
97,  2012;  98, 1698. 

App.  of  $1,000,000  an.  recom.,  1899-1900,  by  Capt. 
Burr  for  intelligently  and  economically  carrying 
on  the  work,  00,  2639. 


SURVEYS. 

Minor  sur,  (See  an.  reports  of  engineer  in  charge 
and  assistants.) 

Resur.  of  R.  at  l.-w.  stage  from  Red  Rock,  Mo., 
to  mouth  of  Ohio  R.  made,  1896-97,  97,  2020. 

Ex.  and  sur.,  with  est.,  for  imp.  of  chan.  and  to 
prevent  cutting  and  caving  of  banks  on  the  Illinois 
side  at  or  near  Wagners  Landing,  Jackson  Co., 
below  Rockwood,  111.,  au.  act  Mar.  3,  1899;  made, 
1899,  by  Capt.  Burr  (see  Projects).  (Maps,  00, 
2660);  00,  2668,  2609. 

Pre.  ex.  au.  act  June  6, 1900,  of  Harrisonville  H., 
with  view  to  restoring  it.  B.  by  Capt.  Burr,  Aug. 
31, 19002  (unfav.),  01, 2226. 

From  mouth  of  Missouri  R.  to  R.  Des  Peres  for 
estab.  of  H.  lines,  03, 1450. 

Pre.  ex.  au.  act  Jime  13, 1902,  with  view  to  closing 
Missouri  Chute  bet.  Puckett  Isld.  and  the  Missouri 
shore.  R.  by  Maj.  Casey,  Sept.  11, 19023  (unfav.), 
04, 2150. 

Of  St.  Louis  H.,  au.  act  Mar.  3,  1905  (see  St. 
Louis  H.),  06, 1407. 

Ex.  and  sur.  au.  act  June  25,  1910,  opposite  city 
of  St.  Louis,  from  s.  end  of  Cabaret  Isld.  to  n.  end 
of  Arsenal  Isld.,  with  view  to  providing  suitable 
Chan,  by  revet,  of  bank,  13, 807. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13,  805. 


1  H.  D.  168,  58th,  2d. 

30462°— H.  Doc.  740,  63-2- 


2  H.D.  71,  66th,  2d. 
—75 


»H.D.  76,  58th,  2d. 
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Maps.    93,  2152;  94,  1582;  95,  2090;  96. 
97,  2046;  98, 1722;  99,  2084;  00,  2660. 
Mouth  of  Missouri  to  St.  Louis,  05, 1606. 
St.  Louis  to  Cairo,  05, 1606. 
Hydrographs,  06, 1606. 
Discharge  charts,  05, 1606. 
Sawyer  Bend  and  St.  lK)Uis  H.,  06, 1402. 
James  Landing,  09, 1599. 


1758;         Wagners  Landing,  09, 1600. 

Showing  localities  dr.,  09, 1602. 
Slope  profile,  discharge  curve,  and  hydrograph, 
09, 1610. 
Mouth  of  Missouri  R.  to  Waters  Pt,  09, 1610. 
Missouri  E.  to  Ohio  E.  (4  sheets),  10, 1758. 

Showing  imp.  worlds,  Missouri  E.  to  Ohio  E.  (4 
sheets),  13,  2120. 


HH-137  (d)    Mississippi  River— Falls  of  St.  Anthony  to  (Ohio 
R.)  Cairo,  111.     ("Transportation  Routes  to  Seaboard.") 


APPBOPBIATION.' 

1874,  $200,000=  for  sur.  and  reports,  75, 34.    (See 
p.  1166.) 

COMMEBCE. 

Eequirements  of,  75,  ii,  484,  485. 

CONTBACTS. 

Disadvantages  of  contract  system,  75,  ii,  493. 

ENGINEERS. 

Chief  ol  Engineers.    B.,  75,  37,  66;  76,  92. 

In  cbarge: 

Col.  J.  N.  Macomb,  Falls  of  St.  Anthony  to 
mouth  ol  Illinois  R.  B.,  75,  63,  ii,  454,  467;  76, 
ii,  176. 

Col.  J.  n.  Simpson,  mouth  of  the  Illinois  R.  to 
Cairo,  75,  65,  ii,  471. 

Assistants: 

M.  Meigs.    B.,  75,  ii,  455,  467;  77,  534. 

C.  W.  Durham.    B.,  76,  ii,  177. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  M.  Meigs,  1875,  imp.  E.  to  l.-w.  d.  of  4}'  bet. 
St.  Paul  and  La  Crosse,  144  m.,  $348,670,  75,  ii,  454, 
466;  76,  ii,  180, 189. 

By  C.  W.  Durham,  1876,  similar  imp.  bet.  St. 
Paul  and  Montrose,  491  m.,  as  follows:  St.  Paul  to 
La  Crosse,  144  m.,  $348,670,  76,  il,  454,  466;  76,  ii, 
180,  189.  La  Crosse  to  Eock  Isld.  Rapids,  217  m., 
8105,459,  76,  ii,  185, 189.  Bock  Isld.  to  Des  Moines 
Rapids,  130  m.,  $163,234,  76,  ii,  188, 189. 

By  Col.  Macomb,  1875,  imp.  Eock  Isld.  Eapids 
U)  4',  $80,000;  4J',  $507,092;  6',  $1,102,428;  6',  $2,- 
403,590,  75,  11,  469.  Imp.  Des  Moines  Eapids  to 
complete  to  5',  $480,000;  for  6',  $953,133,  75,  ii,  471. 


By  Maj.  Farquhar,  1879,  imp.  E.  bet.  Des  Moines 
Rapids  and  Illinois  E.  at  points  obstr.,  $921,294; 
maintaining  and  rectifying  chan.,  $1,125,102,  79, 
1123. 

By  Col.  Simpson,  1875,  imp.  E.  to  l.-w.  d.  of  6' 
bet.  mouths  of  Illinois  and  Ohio  Es.,  as  follows; 
Imp.  R.,  $3,159,200;  pfotectmg  banks,  $4,000,000, 
76,  ii,  493,  495. 

PHYSICAL  CHABACTEEISTICS. 

Of  R.  bet.  St.  Paul  and  mouth  of  Ohio,  75,  ii, 
457,  471,  491. 

Sediment,  amount  and  effect  of,  75,  ii,  473,  477, 
481,  483,  502. 

Sand  bars,  formation  of,  75,  ii,  457,  474,  476,  502; 
76,  ii,  179. 

Progressive  motion  of,  75,  ii,  477,  484. 

Rise  of  R.  bottom  during  floods,  75,  il,  477,  502. 

Shifting  of  navigable  chans.,  75,  ii,  474;  76,  il, 
179. 

Discharge  of  R.,  76,  ii,  458,  475;  76,  ii,  178. 

Fall  of  R.,  76,  ii,  459,  471;  76,  ii,  178. 

Floods  in  Mississippi  and  Ohio  Rs.  at  diSerent 
times,  75,  ii,  473. 

Difference  bet.  waters  of  Mississippi  and  Missouri 
Rs.,  76,  ii,  473,  482. 

Current  velocities,  76,  ii,  458,  476. 

Section  relation  bet.  h.  and  1.  w.,  76,  ii,  476. 

Profile  of  water  gauges,  75,  ii,  466. 

River  bends,  effect  of,  76,  ii,  488. 

Natural  division  of  R.  bet.  Illinois  and  Ohio  Rs. 
into  3  sections,  75,  ii,  471. 

PLANS.    (See  Estimates  and  Projects.) 

Constr.  of  wing  dams,  75,  ii,  461,  466.  Action  of 
wing  dams,  76,  ii,  460.  Strength  of  brush  dams, 
75,  ii,  462.    Removal  of  bars  by  scraping  com- 


1  Work  for  which  app.  should  be  first  made,  76,  643,  654.    Effect  of  small  app.  on  ultimate  cost,  76, 82, 
646.    Should  be  confined  to  works  in  progress,  77, 82,  512. 

2  $10,000  allotted  from  this  for  Mississippi  route,  third  division;  $60,000  for  Northern  route,  third  sub- 
division; $46,000  for  Southern  route. 


rSeepp.  14-22  tori 
Lexplanations.  etc.J 


RIVER  AND  HARBOR  WORKS. 


1187 


See  p.  1068. 


MISSISSIPPI  EIYEB.      See  special  index,  p.  1071. 


pared  with  results  from  portable  dams,  75,  il,  485 
Plan  of  increasing  l.-w.  discharge  by  reservoirs 
applicable  only  to  scoall  Bs.,  75,  ii,  486. 

PROJECTS.    (See  Estimates  and  Flans.) 

By  Col.  Macomb,  1875,  imp.  bet.  St.  Paul  and 
mouth  of  Illinois  R.  to  l.-w.  d.  of  4i',  by  contraction 
and  direction  of  R.  by  wing  dams,  closing  of  chutes, 
scraping  at  bars,  and  shore  protection,  76,  ii,  462, 
466;  76,  ii,  179. 

By  Col.  Simpson,  1875,  imp.  bet.  mouths  of 
Illinois  and  Ohio  Rs.  to  I.-w.  d.  of  6'  from  mouth 
of  Illinois  to  St.  Louis  and  8'  from  St.  Louis  to 
Ohio  R.,  75,  il,  483.  By  imp.  of  natural  chans. 
by  permanent  means  (use  of  l.-w.  dams  and  dikes 
on   brush   foundations,    with  riprap   superstr.); 


unification  of  chans.  to  single  chan.  of  moderate 
w.,  75,  ii,  489,  494,  495.  General  considerations 
affecting  the  proj.,  75,  ii,  486,  489.  Work  to  be 
done  in  4  years,  at  a  cost  for  imp.  of  special  points, 
of  $3,159,200;  for  mainten.  and  protection  of  banks, 
$4,000,000,  75,  481,  ii,  493;  76,  643,  646;  77,  513. 
Distinction  bet.  works  of  imp.  and  protection,  76, 
ii,  493;  76,  643,  654;  77,  508,  612. 

STJBVEYS. 

Bet.  St.  Anthony  and  Illinois  Rs.,  1874,  75,  ii, 
454;  76,  ii,  176. 

Bet.  Illinois  and  Ohio  Rs.,  1874,  75,  ii,  471,  474. 

Bet.  Minnesota  and  Ohio  Rs.,  1866-^9,  75,  ii, 
455.  Necessity  of  referring  surs.  to  reference  points 
beyond  destructive  action  of  Rs.,  76,  ii,  456,  474. 


HH-139(a)     Mississippi  River,  at  Beechridge,  Above  Cairo,  111. 


APPROPBIATIONS.    (See  p.  1089.) 

ENGINEERS. 

Cblef  ol  Engineers.  B.,  97,  321;  98,  313;  99, 
373,  375;  00,  429,  431;  01,  438;  03,  369;  03,  392. 

In  charge: 

Maj.  T.  H.  Handbury,  1897-99.  B.,  97,  2047 
98, 1732. 

Capt.  Edw.  Burr,  1899-1901.  B.,  99,  2088;  00, 
2666,  2672,  2674;  01,  2198. 

Maj.  T.  L.  Casey,  1902-03.  E,  03,  1606;  03, 
1455. 

OPERATIONS. 

1897-98.  Htffdle  275  1.  f.  long  built,  and  over 
16,000 1.  f.  bank  revet.,  98, 1732. 

1898-99.  Revet,  extended  downstream  1,185', 
and  was  carried  up  to  levels  varying  from  30'  to  14' 
above  1.  w.  at  the  Cairo  gauge,  99, 2089. 

1899-00.  5,000'  of  the  revet,  raised  to  33'  stage 
and  for  the  remainder  of  its  length  to'the  24'  stage; 
repairs  made  to  the  work  done  in  previous  years, 
00,  2666. 

1903-03.    Revet,  repaired,  03, 1465. 

PHYSICAL  CHABACTEBISTICS. 

The  national  cemetery  at  Mound  City,  at  the 
mouth  of  Cache  R.,  and  the  marine  hospital  at 
Cairo,  probably  in  imminent  danger  of  destruction 
by  the  breaking  through  of  the  Mississippi  into 
Cache  R.,  97, 2047. 

Description  of  locality,  00, 2675. 


PBOJECTS. 

Congress,  by  sundry^jivil  act  Jime  4,  1897,  on 
information  not  obtained  from  the  Engineer  Dept., 
provided  money  to  prevent  the  Mississippi  from 
breaking  into  Cache  R.,  near  Cairo.  Maj.  Hand- 
bury  submitted  a  proj.  for  revetting  the  bank 
from  a  point  a  short  distance  above  the  nearest 
point  to  Beechridge  Station,  as  far  as  the  funds 
would  permit,  after  building  a  short  hurdle  to 
protect  the  revet.,  97,  2047;  98, 1732. 

Capt.  Burr  beUeved,  1899:  (1)  There  was  no  im- 
mediate danger  of  the  Mississippi  R.  breaking 
through  into  Cache  R.  at  or  near  Beechridge,  m., 
but  there  was  danger  of  the  partial  or  complete 
destruction  of  iihe  incomplete  work  already  begun 
for  the  prevention  of  caving  of  the'  bank  at  that 
place.  (2)  It  would  be  desirable  to  make  specific 
app.  to  protect  the  banks  of  the  Mississippi  R.  at 
Beechridge,  HI.  (3)  It  might  cost  $216,000  to  mdke 
the  desired  imp.,  00,  2676,  2677. 


SURVEYS. 

Sur.  made,  1898,  of  Greenleaf  Bend  in  the  R., 
and  of  Cache  R.  from  this  vicinity  to  its  mouth 
on  the  Ohio  R.,  near  Mound  City,  111.,  98, 1732. 

Ex.  and  sur.  of  Mississippi  R.  at  or  near  Beech- 
ridge, HI.,  to  ascertain  danger  of  said  R.  breaking 
through  into  Cache  R.,  and  whether  it  was  desirable 
to  make  further  specific  app.  to  protect  banks  of 
the  Mississippi  R.  at  said  place;  and  if  so,  the  cost 
thereof,  au.  act  Mar.  3,  1899;  made,  1899,  by  Capt. 
Burr  (B.  fav.;  see  Projects),  00,  2673,  2674. 

Maps.    98, 1732. 
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HH-188 


St.  Louis  Harbor,  Mississippi  River.' 


APPROPRIATIONS.    (See  p.  1089.) 

COainiERCE. 

Importance  of  H.,  71, 321, 327. 

Injury  to  sMpping  from  ice,  77,  81,  505. 

Necessity  of  winter  H.,  77, 81,  506. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  71,  5S;  73,  54;  73, 
54;  74,  60;  75,  66,  511;  76,  80;  77,  81;  78,  93;  79, 
118;  SO,  160;  81,  222,  1574;  88,  220;  89,  230;  91, 
260;  93,  250;  93,  282;  94,  258;  96,  289;  96,  252; 
97,  320;  98,  312;  99,  373;  00,  428;  01,  438;  03, 
368;  06,  464. 

Boards: 

Convened,  1872,  to  ex.  and  report  on  condition 
of  E.  bet.  Alton  and  mouth  of  Meramec  E.,  with 
view  to  preparation  of  plans  for  imp.  of  *  *  * 
St.  Louis  H.  and  protection  of  banks  *  *  * 
near  St.  Louis,  73,  54,  358.  Becom.  imp.  of  H. 
by  ultimately  making  e.  shore  throughout  entire 
I.  of  H.  paraUel  to  city  front,  reducing  w.  of  E.  to 
1,200'  or  1,500'  with  longitudinal  dikes  or  jetties. 
Reported  that  demands  of  C.  reqiiired  E.  from 
Bischoils  Dike  to  East  St.  Louis  Levee  to  be  con- 
fined to  above  w.  by  raising  and  extension  of  Venice 
and  Long  Dikes,  73,  .55,  364,  366;  73,  453;  74,  327. 
(Lt.  Cols.  Newton  and  Raynolds,  Majs.  Warren 
and  Merrill,  and  Capt.  Allen.) 

Convened,  New  York,  Sept.  30,  1880,  to  report 
upon  necessity  for  and  location  of  ice  H.  according 
to  proj.  of  Capt.  Ernst,  81,  1576-1682.  Board 
doubtful  as  to  necessity  of  ice  H.  at  locality,  81, 
1575,  1577,  1583.  (Cols.  Tower  and  Newton  and 
Lt.  Col.  Abbot.) 

In  charge: 

Lt.  Col.  W.  F.  Eaynolds,  1871-73.  R.,  71,  312, 
73,  349. 

Col.  J.  H.  Simpson,  1873-79.  R.,  73,  453;  74, 
326;  75,  477,  497;  76,  636;  77,  505;  78,  679;  79, 
1024, 1045. 

Maj.  O.  H.  Ernst,  1880-82.  R.,  80,  1390;  81, 
1573,  1578,  1582;  83, 1648. 

Maj.  A.  M.  Miller,  1888-92.  R.,  89,  1711;  91, 
2109;  93, 1737. 

Maj.  C.  J.  AUen,  1893-95.  R.,  93, 2177;  94, 1615; 
95,  2091. 

Maj.  T.  H.  Handbury,  1896-98.  R.,  96,  1760; 
97,  2046;  98, 1730. 

Capt.  Edw.  Burr,  1899-1901.  R.,  99,  2087;  00, 
2664;  01,  2198. 

Maj.  T.  L.  Casey,  1902.    R.,  03, 1604. 

Assistants: 

Capt.  AUen.    R.,  71, 314;  73,  350. 

E.  E.  McMath.    R.,  73,  453. 

D.  M.  Currie.    R.,  79, 1034;  91,  2110;  93, 1738. 

J.  O.  Holman.    R.,  91,  2110;  93, 1738. 


ESTIMATES.    (See  Plans  and  Projects.)' 

By  BE.,  1872,  to  meet  demands  of  C.  by  raising 
and  extending  Venice  and  Long  Dikes,  $197,324, 
73,  55,  364,  366;  73,  455;  74, 326;  76,  636,  645. 

By  Col.  Simpson,  1875,  closing  Cahokia  Chute, 
Chan.  e.  of  Arsenal  Isld.,  with  low  dam,  $75,000,  75, 
505;  76,  642;  77,  505;  78,  93.  1877.  Changed  to 
high  dam,  with  isld.  revet.,  $104,600,  77,  514;  78, 
686. 

By  Col.  Simpson,  1879,  dikes  at  Bloody  Isld., 
1st,  $549,950;  2d,  $392,200;  3d,  $13,380,  79, 1047. 

LEGISLATION. 

Necessity  of,  for  fixing  H.  and  chan.  lines  at  and 
near  city  of  St.  Louis,  75,  66,  505,  511,  613. 

OPERATIONS. 

1873-75.  At  Venice  and  Long  Dikes,  73,  54, 
464;  74,  66,  324;  75,  65,  477. 

1875-76.    Limited  to  repairs,  76, 80,  636. 

1876-77.  Limited  to  repairs;  revet,  of  Arsenal 
Isld.  and  abutments  for  dam;  closing  Cahokia 
Chute,  77,  81,  604. 

1877-78.  Preservation  ol  works  at  Sawyer 
Bend;  extension  of  revet,  at  Cahokia  Chute,  78, 
93,  678. 

1878-79.  Preservation  ol  works  at  Sawyer 
Bend;  completion  of  dam  (closing  Cahokia  Chute) 
to  height  of  9'  above  1.  w.;  revet,  of  Arsenal  Isld., 
79, 119,  1024, 1027, 1035. 

1890-91.  12,400  1.  f.  of  hurdle  dike  built,  91, 
2109. 

1891-93.  1,685  1.  1.  of  hmdle  dike  bunt,  93, 
1783. 

1901-03.  Long  Dike  and  Bischofl  Dike  raised 
and  strengthened,  and  Hurdle  No.  10  repaired  and 
lengthened,  03,  1605.  Itemized  statement  of  cost 
of  work  of  during  year,  etc.,  03, 1602. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  2092. 

Extent  and  character  ol  accretion  produced  by 
hurdles  constr-  in  1892;  accretion  increasing  yearly, 
94, 1616;  95,  2092. 


PLANS.    (See  Estimates  and  Projects.) 

Early  plans  for  imp.  H.,  71,  321;  73,  349. 

By  Col.  Simpson,  1879,  dike  from  Bloody  Isld. 
opposite  city  of  East  St.  Louis  n.  to  the  dike  op- 
posite Brooklyn  on  the  Illinois  shore;  reported 
unnecessary  and  injudicious,  79, 1047. 

By  Maj.  Ernst,  1880,  formation  ol  ice  H.  at  Ca- 
hokia Chute,  e.  of  Arsenal  Isld.,  with  levees,  dams, 
and  jetties;  est.,  $182,000,  81, 1581, 1582. 

Inexpediency  of  an  ice  H.  at  locality  proposed, 
81, 1575, 1577,  1583. 


>  Sur.— B.,  Deo.  6,  1837,  est.,  $158,564;  Nov.  4,  1844,  est.,  $262,900;  Mar.  1,  1845.    (H.  D,  4§2,  55th,  2d.) 
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PRIVATE  (CITY)  WOKK. 

By  St.  Louis,  to  protect  H.,  71,  321;  expending, 
up  to  1869,  $840,121,  71,  69. 

Encroacliment  of  city  on  waterway,  76,  66,  497, 
511,  513. 

PROJECTS.    (See  Estimates  and  Plans.) 

Early  proj.  for  imp.  H.,  71,  321. 

Capt.  Allen,  1871,  reported  preferable  plan  to  be 
contraction  of  waterway,  consistent  with  stable 
regimen,  with  longitudinal  dikes  tbroughout  entire 
1.  of  n.,  71, 326. 

Chief  of  Engineers,  1872,  regarded  lav.  canalizing 
of  entire  1.  of  H.,  78,348. 

BE.,  1872,  considered  that,  ultimately,  the  E. 
throughout  1.  of  H.  should  be  made  to  iiow  in  a 
permanent  chan.  with  jetties  or  longitudinal  dikes, 
bringing  e.  shore  parallel  with  the  w.  and  distant 
therefrom  from  1,200'  to  1,600'.  Demands  of  C. 
required  E.  from  Bischoffs  Dike  to  East  St.  Louis 
Levee  to  be  confined  within  above-named  limits, 
by  the  raising  and  extension  of  Venice  and  Long 
Dikes;  est.,  1197,324,  73,  55,  364,  366.  Began  in 
1872,  73,  64,  454. 

Closing  Cahokia  Chute  chan.  e.  of  Arsenal  Isld.; 
ultimate  necessity,  75,  604. 

Action  of  city  of  St.  Louis  in  building  dike  from 
shore  into  w.  chan.  of  Arsenal  Isld.  complicated 
question  of  dosing  Cahokia  Chute,  75,  503,  511; 


producing  erosion  of  Arsenal  Isld.  and  imfav. 
aSecting  imp.  at  Horsetail  Bar,  76,  81,  637. 

Eapid  destruction  of  Arsenal  Isld.  made  its  pro- 
tection and  the  closing  of  Cahokia  Chute  impera- 
tive; est.,  $104,600,  76,  642.  Work  began,  77,  81, 
505. 

Danger  to  H.  and  shipping  from  ice  from  throw- 
ing entire  volume  of  R.  through  w.  clian.  necessi- 
tating raising  of  dike  and  formation  of  winter  H. 
in  pool  below  dike,  o.  of  Arsenal  Isld.,  77, 81,  506. 

By  Maj.  Miller,  1888,  removal  of  bars  in  upper 
H.  with  19,800  1.  f.  of  permeable  pile  and  brush 
contraction  works;  est.,  $181,863,  89, 1712. 


SURVEYS. 

69,  43, 108;  70,  31, 228. 

71,  68,  312,  314;  73,  350. 

76,  643,  644 

79, 120, 1031,  1046. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by' Maj. 
Miller,  89, 1711. 

Minor,  03, 1606. 

Ex.  and  suj.  au.  act  Mar.  3,  1905,  of  H.  and  ap- 
proaches to  St.  Louis,  with  view  to  preventing 
floods  by  reason  of  obstr.  in  Mississippi  R.  R.  by 
Maj.  Caseyi  (unfav.;  see  Ohio  E.  to  Missouri  E.) 
06,  464. 

Maps.    91,  2110;  93,  Atlas,  89. 


HH-194(a)        Missouri  River  to  Minneapolis,  Minn. 


APPROPRIATIONS.    (Seep.  1089.) 

COMMERCE. 

Large  and  important.  Navigability  of  E. 
governs  rates  on  RRs.  of  adjacent  country,  93, 
2203. 

Lake  Pepin:  After  ex.  of  1892,  addl.  Hs.  of  refuge 
rccom.,  but  one  at  that  time  thought  sufficient, 
93,  2257. 

Oquawka  to  Dallas  City:  After  sur.  of  1896, 
shown  that  levees  proposed  would  not  benefit 
navigation,  but  would  increase  value  of  lands  pro- 
tected, 97,  2113. 

City  of  Ft.  Madison  to  Skunk  R.:  After  sur.  of 
1896,  similar  conditions  as  in  preceding  note,  97, 
2132. 

Drurys  Landing  to  New  Boston:  Sur.  in  1897. 
See  ijreceding  note,  97,  2116. 

Lagrange  to  Hannibal:  See  preceding  note,  97, 
2122. 

Egyptian  Levee:  See  preceding  note,  97,  2126. 

Iowa  E.  to  Muscatine:  See  preceding  note,  97, 
2133. 


Quincy  Bay  H.,  HI.,  C.  important,  04,  2219. 

Comparison  of  freight  rates  bet.  points  having 
water  competition  and  an  inland  point,  06,  466. 

In  1905,  4,089,318  t.,  06,  466;  in  1911,  2,081,666  t., 
13,  809. 

Diagram  showing  relation  of  tonnage  app.  and 
valuation,  13,  2163. 

Statement  of  freight  rates  by  rail  and  R.  from 
St.  Louis  to  several  points  on  upper  Miss.  R., 
13,  807. 


CONTRACTS. 

1893.  M.  Ahem,  Chas.  Sjogren,  riprap  i., 
$12,400;  H.  Ames,  brush,  $3,600;  F.  N.  Truax, 
brush,  $3,250;  A.  Kirchner,  dams  and  shore  pro- 
tections, $47,250;  93,  2207.  E.  E.  Leach,  riprap  r., 
$2,500;  A.  Kirchner,  riprap  r.,  $16,900;  dams  and 
shore  protections,  $51,500;  J.  Schmokor,  brush, 
$12,200,  93,  2208.  A.  J.  Whitney,  dams  and  shore 
protections,  $49,750;  Patterson  Bros.,  similar  work, 
$49,750;  D.  M.  Richardson,  S.  Monroe,  riprap  r. 
and  slope-wall  r.,  $1  960,  93,  2209.  W.  Engel- 
hard, riprap  r.,  $3,900;  W.  A.  Shain,  brush,  $1,400; 
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P.  Pence,  brush,  $750;  Thompson  &  Gray,  dams 
and  shore  protections,  $92,000,  93, 2210. 

1893.  Tacoma  MUl  Co.,  flr  and  cedar  timber, 
$3,207.31;  H.  S.  Brown,  pile  bulkhead,  $8,900,  93, 
2211.  J.  Benson,  lumishing'r.  on  U.S.  barges, 
$5,450;  C.  Massueger,  fiimishing  brush  on  U.S. 
barges;  $8,860,  94,  1644.  J.  Hichtman,  shore  pro- 
tections, $44,000;  A.  Kirchner,  riprap  r.,  $5,300; 
C.  Massueger,  brush,  $6,125,  94, 1645.  V.  A.  Bige- 
low  and  A.  B.  Teasdale,  dams  and  shore  protec- 
tions, $38,500,  $42,760;  A.  K.  Roberts,  furnishing 
riprap  r.  on  U.S.  barges,  $16,325,  94,  1646.  Gasa- 
way  Bros.,  lumishing  brush  on  U.S.  barges,  $4,500; 
M.  H.  Rogers,  similar  material,  etc.,  $2,800;  W.  A. 
Shain,  similar  material,  etc.,  $1,500;  S.  Monroe, 
similar  material,  etc.,  $6,000,  94,  1647.  J.  Short, 
dams  and  shore  protections,  $46,000,  $60,400;  J. 
Richtman,  similar  work,  $64,750,  94, 1648.  Hunter 
&  Prey,  furnishing  brush  on  U.S.  barges,  $12,000, 
Patterson  Bros.,  dams  and  shore  protections; 
$38,000,  94, 1649. 

1894.  A.  Kirchner,  dams  and  shore  protec- 
tions, $29,760,  95,  2115;  $29,750,  95,  2116.  J. 
Richtman,  similar  work,  $31,000,  $31,000,  95,  2116; 
$26,500,  $32,500,  $30,000,  95,  2117.  A.  J.  Whitney, 
dr.,  8.9(1  c.  y.,  96,  2118. 

1895.  Patterson  Bros.,  dams  and  shore  pro- 
tections, $31,900;  Casgrain  &  McBonald,  enlarge- 
ment and  repair  of  levees,  $26,850,  $32,850,  95, 2118. 
A.  Kirchner,  dams  and  shore  protections,  $28,500, 
$28,500;  J.  Short,  similar  work,  $32,700,  95,  2119; 
$29,100,  95,  2120.  M.  H.  King,  levees,  $57,260,  96, 
1781. 

1896.  Patterson  Bros.,  levees,  $26,700;  E- 
Callahan,  levees,  $15,732.50;  J.  A.  O'Keefe  &  Co., 
levees,  $46,755,  96,  1782.  A.  J.  Whitney,  dr.,  193$ 
0.  y.;  C.  H.  Appleton,  15(|:  c.  y.;  Fetter  &  Crosby, 
dams  and  shore  protections,  $37,000;  A.  Kirchner, 
similar  work,  $31,250,  97,  2065;  $29,760,  $51,500. 
Patterson  Bros.,  similar  work,  $26,750,  97, 2066. 

1897.  A.  Kirchner,  dams  and  shore  protec- 
tions, $25,600;  G.  W.  Parley  &  Co.,  similar  work, 
$26,600;  Patterson  Bros,  similar  work,  $39,000,  98, 
1753.  A.  Kirclmer,  $30,000;  J.  Short,  similar  work, 
$60,000;  C.  H.  Appleton,  dr.,  14.9$  c.  y.,  98,  1764. 
A.  J.  Whitney,  dr.,  15$  o.  y.;  McDonnell  &  Ken- 
nedy, levees,  $62,649,  98, 1755. 

1898.  J.  Richtman,  dams  and  shoreprotections, 
$37,500;  J.  Pickley,  similar  work,  $66,842.50;  Fetter 
&  Crosby,  $40,960;  A.  Kirchner,  $108,390;  J.  Short, 
$88,200,  99,  2109-2114 

1899.  B.  H.  Veto,  riprap  r.,  $4,650;  brash, 
$3,440;  H.  Denno,  riprap  r.,  $2,600;  M.  E.  Hueston, 
riprap  r.,  $5,600;  J.  Short,  riprap  r. ,  $7,840;  brush, 
$10,000;  M.  Bast,  brush,  $24,040;  Betts  &  Bolin, 
$3,100;  A.  C.  Brant,  $6,020;  Mason  &  Winters, 
$11,065;  W.  O.  Johnson  &  Sons,  levees,  $35,325; 
Cameron,  MoManus  &  Joyce, $19,053;  H.S.Brown, 
dr.  15i|:  0.  y.  ($100,000);  A.  Kirchner,  dams  and 
shore  protections,  $184,103;  J.  Richtman,  $127,883; 
J.  Pickley,  $151,409;  Fetter  &  Crosby,  $232,878; 
J.  PeUowski,  riprap  r.,  $3,240;  W.  L.  Adams, 
$3,000;  Pratt  &  Cash,  $15,000;  J.  Kimmes,  $9,800; 
C.  Ott,  brush,  $13,500;  G.  L.  Nichols,  $3,250;  J.  W. 
Nason,  $1,260,  99,  2112. 


1900.  E.  J.  Howard,  wooden  hull  ss.,  $32,000, 
00,  2698. 

1902.  Albert  Kirchner,  building  dams  and 
shore  protections,  Rock  Isld.  to  Burlington,  r., 
97$;  brush,  28$  c.  y.;  Burlington  to  Hannibal,  i., 
98$;  brush,  29$  c.  y.,  03, 1473. 

1903.  Fetter  &  Crosby,  building  dams  and 
shore  protections,  Bellevue  to  Le  Claire,  i.,  $1.39; 
brush,  56$  c.  y.,  04, 2170.  Albert  Kirchner,  build- 
ing dams  and  shore  protections,  Burlington  to 
Hannibal,  r.,  $1.39;  brush,  58$  c.  y.,  04, 2170. 

1904.  M.  A.  Sweeney  Shipyard  &  Foundry 
Co.,  btiilding  wooden-hulled  steam  towboat,  $16,- 
000,  04, 2170.  Fetter  &  Crosby,  building  dam  and 
shore  protection,  Hannibal  to  Hamburg,  r.,  $1.40; 
brush,  55$  o.  y.,  05, 1619.  A.  B.  Teasdale,  build- 
ing dams  and  shore  protection,  BcUevue  to  Le 
Claire,  r.,  $1.24;  brush,  35$  c.  y.,  05, 1619. 

1905.  Albert  Kirchner,  building  dams  and 
shore  protections.  Rock  Isld.  to  Burlington,  r., 
$1.39;  brush,  51$  c.  y.;  Burlington  to  Hannibal, 
r.,  $1.44;  brush,  61$  c.  y.,  05, 1619.  A.  J.  Whitney, 
building  dams  and  shore  protections.  Savannah  to 
Le  Claire,  r.,  $1.32;  brush,  49$  c.  y.,  06, 1425. 

1909.  A.  J.  Whitney,  constr.  of  dams  and 
shorei  protections  bet.  Rock  Isld.  and  Burlington, 
r.,  $1.4S;  brush,  55$  c.  y.,  10, 1785. 

1910.  Rust,  Swift  &  Co.,  repair  of  dams  and 
shore  protection  bet.  Clarkesville  and  mouth  of 
Illinois  R.,  r.,  $1.55;  brush,  60$  c.  y.;  A.  V.  Fetter, 
constr.  and  repair  of  dams  and  shore  protection 
bet.  Keokuk  and  Hamilton,  i.,  $165,  and  brush, 
65$  c.  y.;  Albert  Kirchner,  constr.  and  repair  of 
dams  and  shore  protection  bet.  Clayton  and  Du- 
buque, r.,  $1.53,  and  brush,  61$  o.  y.,  11, 1955. 

1911.  Albert  Kirchner,  constr.  and  repair  of 
dams  and  shore  protection,  r.,  $1.69;  brush,  68$ 
c.  y.;  Albert  V.  Fetter,  constr.  and  repair  of  dams 
and  shore  protection,  r.,  $1.68;  brush,  68$  c.  y.; 
Albert  Kirchner,  constr.-  and  repair  of  dams  and 
shore  protection,  r.,  $1.59;  brush,  68$  c.  y.;  Builders 
Sand  &  Gravel  Co.,  constr.  and  repair  of  dams  and 
shore  protection,  r.,  $1.57;  brush,  68$  c.  y.;  Albert 
V.  Fetter,  constr.  and  repair  of  dams  and  shore 
protection,  r.,  $1.65  c.  y.;  brush,  65$  c.  y.;  Rust, 
Swift  &  Co.,  constr.  and  repair  of  dams  and  shore 
protection,  r.,  $1.65  c.  y.;  brush,  60$  c.  y.;  Mil- 
waukee Bridge  Co.,  constr.  of  1  steel  drill-boat  hull, 
$11,860  complete,  13,  2164. 

ENGINEEBS. 

Chief  ol  Engineers.  B,.,  93,  285,  287, 288;  94, 
262;  95,  291,  293;  96,  253;  97,  322,  324,  325,  326; 
98,  314;  99,  39,  375;  00,  432,  434;  01,  440;  02,  370; 
03,  393;  04,  415,  419;  05,  426;  06,  465,  470;  07, 
491,  496;  08,  524;  09,  554;  10,  623;  11,  667;  13, 
807. 

Boards: 

BERH.,E.,  1903;  proposed  imp.  by  U.S.,  Quincy 
to  Sny.  Levee  not  desirable,  04, 2217. 

BERH.  concurs  in  recom.  that  no  modification 
of  existing  proj.  of  Quincy  B.  and  H.,  111.,  be  made, 
and  that  available  fimds  be  expend,  in  dr.  opposite 
Broadway  sewer  to  6'  1.  w.;  cost,  $4,500,  04,  2221. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 
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See  p.  1068. 


MISSISSIPPI  RIVEK.      See  special  index,  p.  1071. 


In  cbarge: 

Maj.  A:  Mackenzie,  1893-95.  B.,  93,  2200,  2248, 
2251,  2253,  2254,  2257;  94, 1639;  96,  2108,  2159,  2162, 
2163,  2168. 

Lt.  Col.  W.  E.  King,  1896-«7.  B.,  96, 1775;  97, 
2059,  2111,  2114,  2116,  2119,  2124,  2130,  2133. 

Capt.  C.  McD.  Townsend,  1S9S-1902.  B.,  98, 
1743;  99,  2102;  (Maj.)  00,  2692,  2756,  2759,  2763, 
2765;  01, 2238;  03, 1618. 

Maj.  Jas.  L.  Lusk,  1903-04.  B.,  03,  1468;  04, 
2163. 

Maj.  C.  McD.  Townsend.    B.,  04, 2216, 2219. 

Maj.  C.  S.  RicM,  1905-09.  B.,  06,  1612;  06, 
1416;  07, 1559;  08, 1631;  09, 1621. 

Maj.  Charles  KeUer,  1910-.  E.,  10,  1777;  11, 
1935;  18,2145. 

Assistants: 

Lt.  C.  Keller.  B.,  95,  2108,  2144;  96,  1814;  97, 
2098;  98,    1787. 

Lt.  W.  V.  Judson.    B.,  94, 1675. 

M.  Meigs, U.S. civil  engineer.  B.,  93,  2227,  2230; 
94,  1667;  96,  2135,  2165;  96,  1804;  97,  2086,  2122, 
2127;  98,  1777;  99,  2144;  00,  2727;  01,  2272;  03, 
1646;  03, 1487;  04, 2139;  06, 1638. 

C.  W.  Durham.  B.,  93,  2211,  2233,  2235;  94, 
1679;  96,  2149;  96,  1802;  97,  2083,  2102;  98,  1773, 
1790,  1791;  99,  2139,  2158;  00,  2720,  2741,  2742;  01, 
2269,  2283;  03,  1634,  1637,  1650;  03,  1484,  1491;  04, 
2186,  2195;  05, 1634,  1646. 

J.  D.  Dushane.  B.,  94, 1651;  96, 2120;  96, 1784, 
1818,  1891;  97,  2068;  98,  1757;  99,  2119;  00,  2704; 
01, 2247;  03, 1626;  03, 1475;  04, 2174;  05, 1621. 

W.  A.  Tliompson.  B.,  94,  1655;  96,  2123;  96, 
1788;  98,  1761;  99,  2122;  00,  2709;  01,  2251;  03, 
1627;  03, 1478;  04,  2177;  05, 1624. 

J.  C.  M'EUierne.  E,  94,  1662;  96,  2129;  96, 
1796;  97,  2078;  98,  1767;  99,  2131;  00,  2715;  01, 
2264;  03, 1632;  03, 1482;  04,  2182;  06, 1629. 

S.  Edwards.  B.,  94,  1672;  95,  2141;  96,  1810; 
97,  2093;  98,  1783;  99,  2151;  00,  2734;  01,  2260; 
03, 1630;  03, 1480;  04, 2180;  05, 1627. 

A.  L.  Richards.  B.,  99,  2153;  00,  2736;  01, 
2278;  03,  1648;  03, 1489;  04,  2193;  06, 1644. 

LEGAL  PBOCEEDINGS. 

Deeds  to  right  of  way  for  about  30  m.  of  levee 
from  Flint  Creek  to  Iowa  R.  secured  without  cost, 
95,  2110. 

OFEBATIONS. 

1893-93.  Dam  constr.,  shore  protection,  and 
removal  of  r.  and  bowlders  carried  on  by  day  labor 
and  U.S.  plant  bet. Minneapolis  and  St.  Paul,  bet. 
St.  Paul  and  Lake  Pepin,  Minneiska,  and  La 
Crosse,  at  Rock  Isld.  Rapids,  at  vicinity  of  Keiths- 
burg,  Burlington,  Dall»,  Pontoosuc,  Des  Moines 
E.,  Hannibal,  Hickory  Chuto,  Louisiana,  and 
Reeds  Landing.  By  informal  agreement,  work 
with  private  plant  performed  bet.  Minneapolis 


and  St.  Paul,  dr.  and  removing  r.  and  bowlders, 
and  building  dams  and  shore  protections  bet. 
Reeds  and  Minneislca.  Under  formal  contract, 
dams  and  shore  protections  constr.  bet.  Reeds  and 
Minneiska,  bet.  Genoa  and  Prairie  du  Chien,  bet. 
Glenhaven  and  Dubuque,  bet.  Bellevue  and 
Savanna,  bet.  Dubuque  and  Clinton,  and  bet. 
Keokuk  and  Quincy.  Pier  at  Lake  City  repaired. 
Buoys  and  ranges  on  Rock  Isld.  Rapids  maintained. 
Plant  repaired,  93, 2201.  , 

1893-94.  Dam  constr.,  shore  protection,  and 
removal  of  r.  and  bowlders  carried  on  by  day  labor 
and  U.S. plant  bet. St.  Paul  and  Lake  Pepin,  bet. 
Minneiska  and  Genoa;  at  Rock  Isld.  Rapids,  bet. 
Keithsburg  and  Montrose;  at  head  of  Des  Moines 
Rapids;  at  vicinity  of  Canton,  bet.  Quincy  and 
Clarksville;  at  Westport  Chute,  and  bet.  the  nii- 
nois  and  Missouri  Es.  Under  informal  contract, 
dam  and  shore  protections  constr.  bet.  Smiths  Bar 
and  Lake  Pepin,  bet.  Genoa  and  Prairie  du  Chien, 
bet.  Glenhaven  and  Dubuque,  bet.  Dubuque  and 
Clinton,  bet.  Keokuk  and  Quincy,  bet.  Qumcy 
and  Hannibal,  bet.  Clarksville  and  Hamburg 
bet.  Hamburg  and  Cap  au  Gris,  and  bet.  Cap  au 
Gris  and  mouth  of  the  IlUnois  R.,  94, 1639.  Plant 
repaired.  Bulkhead  constr.  at  Whipple  Creek 
Bar,  94, 1640. 

1894-95.  Dam  constr.,  shore  protection,  and 
removal  of  r.  and  bowlders  carried  on  by  hired 
labor,  competitive  purchase  of  materials,  and  use 
of  U.S.  plant  bet.  St.  Paul  and  Lake  Pepin,  bet. 
Reeds  Landing  and  Genoa,  at  Rock  Isld.  Rapids, 
bet.  Keithsburg  and  Nashville,  bet.  Quincy  and 
Clarksville,  and  bet.  the  Illinois  and  Missouri  Rs. 
Under  formal  contract  bet.  Smiths  bar  and  Lake 
Pepin,  bet.  Genoa  and  Prairie  du  Chien,  bet.  Du- 
buque and  Clinton,  bet.  Muscatine  and  New 
Boston,  bet.  Quincy  and  Hannibal,  bet.  Hamburg 
and  Cap  au  Gris,  and  bet.  Cap  au  Gris  and  the 
Illinois,  95,  2108.  Plant  repaired.  Dr.  done  at 
Quincy  B .  Work  on  the  raising  and  strengthening 
of  banks,  Warsaw  to  Quincy,  begun,  96,'21G9. 

1896-96.  Dam  constr.,  shore  protection,  dr., 
and  removal  of  r.  carried  on  by  hired  labor,  com- 
petitive purchase  of  material, and  use  of  U.  S. plant 
bet.  St.  Paul  and  Lake  Pepin,  bet.  Reeds  Landing 
and  Genoa,  at  Rock  Isld.  Rapids,  bet.  Keithsburg 
and  Nashville,  bet.  Keokuk  and  Quincy,  bet. 
Quincy  and  Clarksville,  and  bet.  Illinois  and 
Missouri  Rs.  Under  informal  contract  bet.  Glen- 
haven and  Dubuque,  bet.  Dubuque  and  Clinton, 
bet.  Rook  Isld.  and  New  Boston,  bet.  Hamburg 
and  Cap  au  Gris,  bet.  Cap  au  Gris  and  Illinois  R., 
and  also  at  the  Flint  Creek  to  Iowa  R.  and  Warsaw 
to  Quincy  Levees.  Plant  repaired,  96,  1775.  Dr. 
done  in  Quincy  B.,  96, 1776. 

1896-97.  Dam  constr.,  shore  protection,  dr. 
and  removal  of  r.,  etc.,  carried  on  by  hired  labor 
and  use  of  U.S.  plant  bet.  St.  Paul  and  Lake  Pepin; 
at  Kings  Coulee,  bet.  Reeds  Landing  and  Genoa; 
at  Rook  Isld.  Rapids  and  H.,  bet.  Keithsburg  and 
Nashville,  bet.  Keokuk  and  Quincy,  bet.  Quincy 
and  Clarksville;  at  Quincy  B.  and  H.,  at  Sny.  Isld. 
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Levee,  and  bet.  Illinois  and  Missouri  Es.;  under 
informal  contract,  bet.  Genoa  and  Prairie  du 
Chien,  bet.  Dubuque  and  Clinton;  at  E.  Dubuque 
H.,  bet.  Eoek  Isld.  and  Muscatine,  bet.  Hamburg 
and  Cap  au  Gris,  bet.  Cap  au  Oris  and  Illinois  R., 
and  at  the  Flint  Or.  and  Warsaw  levees,  97,2060. 
Plant  repaired,  97, 2102. 

1897-98.  Dam  constr.,  shore  protection,  dr., 
removal  of  r.,  etc.,  carried  on  by  hired  labor  and 
use  of  U.S.  plant  bet.  St.  Paul  and  Lake  Pepin 
bet.  Queens  BlufE  and  Prairie  du  Chien;  at  Eock 
Isld.  Rapids,  bet.  Keithsburg  and  Nashville,  bet. 
Keokuk  and  Quincy,  bet.  Quinoy  and  Hamburg, 
and  bet.  Illinois  and  Missouri  Rs.;  under  Informal 
contract,  bet.  Reeds  Landing  and  Trempealeau, 
Minneiska,  and  Queens  Blufl,  Dubuque  and 
Le  Claire,  Eock  Isld.  and  Keithsburg,  Keithsburg 
and  Nashville,  Keokuk  and  Quincy,  and  bet. 
Hamburg  and  Illinois  E.,  98, 1743. 

Under  congr.  allotments,  operations  undertaken 
at  Burlington,  Iowa;  dr.  Quincy  B.,  lU.;  Warsaw 
to  Quincy  Levee,  Flint  Creek  to  Iowa  R.  Levee, 
H.  of  refuge  at  Kings  Coulee,  H.  at  Dubuque  and 
at  Muscatine;  ss.  landing  at  Qiiinoy,  and  Sny.  Isld. 
Levee,  98, 1743. 

1898-99.  Dam  constr.,  shore  protection,  dr., 
r.  removal,  etc.,  done  by  hired  labor  and  U.  S.  plant 
bet.  St.  Paul  and  Lake  Pepin,  Winona  and  Cass- 
ville;  at  Rock  Isld.  Rapids,  bet.  Montrose  and 
Nashville,  Keokuk  and  Quincy,  Quincy  and  Ham- 
burg, and  Hamburg  and  the  Missouri  R.;  under 
formal  contract,  bet.  Reeds  Landing  and  Winona, 
Minneiska  and  Queens  Blufl,  Prairie  du  Chien  and 
Dubuque,  Dubuque  and  Le  Claire,  Rock  Isld.  and 
New  Boston,*  New  Boston  and  Burlington,  Bur- 
lington and  Montrose,  Hamburg  and  the  Illinois 
R.  Under  sjiecial  allotments  of  Congress  work" 
carried  on  at  Kings  Coulee  H.  of  refuge,  Flint  Creek 
to  Iowa  R.  Levee,  Warsaw  to  Quincy  Levee,  and 
dr.  at  Quincy  B.,  Dl.,  99, 2102. 

1899-00.  Dam  constr.,  shore  protection,  dr., 
removal  of  r.,  etc.,  done  by  labor  and  U.S.  plant 
bet.  St.  Paul  and  Cassville;  at  Eock  Isld.  Rapids, 
bet.  Montrose  and  Nashville,  Quincy  and  mouth 
of  the  Missouri  R.;  under  formal  contract,  bet. 
Reeds  Landing  and  La  Crosse,  Lansing  and  Le 
Claire,  Rock  Isld.  and  Montrose,  Keokuk  and 
Quincy,  Hanjburg  and  the  Missouri  E.  Under 
special  allotments  of  Congress,  work  carried  on 
at  La  Crosse  H.;  chan.  at  Clinton,  Iowa;  Flint 
Creek  to  Iowa,  R.  Levee;  Warsaw  to  Quincy  Levee; 
Sny.  Isld.  Levee;  dr.  at  Quincy  B.,  and  bar  at 
Quincy,  111.,  00, 2692. 

1900-01.  Work  of  dam  constr.,  shore  protec- 
tion, dr.,  removal  of  r.,  etc.,  carried  on  by  hired 
laborand  use  of  U.S.  plant  bet.  St.  Paul  and  Du- 
buque, at  Eock  Isld.  and  Des  Moines  Eapids,  and 
bet.  Hannibal  and  Missouri  E.;  under  formal  con- 
tract, bet.  Winona  and  La  Crosse,  Lansing  and 
Le  Claire,  Eock  Isld.  and  Montrose,  Keokuk  and 
Saverton,  and  Hamburg  and  the  Illinois  E.;  also 
La  Crosse  H.,  Clinton,  Flint  Creek  to  Iowa  E. 
Levee,  Warsaw  to  Quincy  Levee,  B.  and  bar,  01, 


1901-03.  Dam  and  shore  protection,  constr., 
and  repairs  carried  on  by  hired  labor  and  U.S. 
plant,  near  Teepeeota  Pt.  and  La  Crosse,  and  at 
Maple  Isld.,  Portage,  Cincinnati,  and  Mundys 
Landings,  and  Hickory  Chute;  similar  work  car- 
ried on,  under  contract,  near  Finleys  Landing,  on 
Hiu-ricane  Isld.,  and  Islds.  208  and  209,  near  Du- 
buque, at  Ninemile  Isld.,  and  near  Bellevue  and 
Horse  Isld.,  03, 1619. 

1903-03.  Pier  constr.  at  H.  of  refuge,  Pepin; 
dam  and  shore  protection  constr.  and  repair  carried 
on  by  hired  labor  and  U.  S.  plant  at  Wilds  Landing 
and  Beef  Slough,  near  Fountain  City,  Dakota, 
Dresbach,  Bellevue,  at  Stone  Slough,  Deadmans 
Bar,  along  Flint  Cr.,  to  Iowa  E.  Levee,  near  Pon- 
toosuc,  below  Alexandria;  at  Gregorys  Bend,  near 
Dallas,  in  Hackley  and  Canton  Chutes,  near  Mun- 
dys Landing  and  in  Hickory  Chute;  similar  work 
under  contract  at  and  near  Burlington,  opposite 
Isld.  360  below  Keithsburg,  at  Burlington,  and 
above  Johnsons  Isld. ;  dr.  at  Stockholm  H.  of  refuge, 
Fountain  City,  and  Guttenberg  Chan.,  Warsaw  to 
Quincy  Levee,. broken  by  flood,  03, 1469. 

1903-04.  Dam  and  shore  protection  constr. 
and  repairs  carried  on  by  hired  laborand  U.S. plant 
near  Wabasha,  above  Fountain  City,  near  La 
Moille  and  Dresbach,  below  and  opposite  La 
Crosse  in  and  above  Guttenberg  Chan.,  opposite 
Hannibal  and  Louisiana,  and  near  Sterling  and 
Stag  Islds.;  similar  work  carried  on  under  con- 
tract near  Isld.  283  and  Burlington,  at  Smiths 
Isld.,  below  Montpelier,  near  Dallas,  at  Ortons 
Isld.,  Marion  City,  Whitneys  and  Armstrong 
Bars,  and  near  Quincy;  6,425  c.  y.  r.  removed  at 
Eock  Isld.  Rapids;  dr.  at  St.  Paul,  opposite  Har- 
riet Isld.,  near  Minneiska,  in  Guttenberg  Chan., 
and  on  Whitneys  Bar,  04,  2164.  Under  special 
oong.  allotments,  repair  of  Warsaw-Quincy  Levee 
begun;  bar  at  Quincy  dr.;  dam  raised  and  dr. 
and  pile  driving  commenced  at  H.  of  refuge  below 
Davenport;  dams  built  and  dr.  done  at  Hannibal, 
04, 2165.  Statement  of  expend,  at  various  localities 
from  commencement  of  imp.  to  1904,  04,  2168. 
Location,  amount,  and  cost  of  dr.  and  r.  removal 
from  1900  to  1903,  inol.,  04, 2173.  Dates  on  opening 
and  closing  of  navigation  at  Eock  Isld.  from  1871 
to  1903,  04,  2173. 

1904-05.  Dam  and  shore  protection  constr. 
and  repairs  carried  on  by  hired  labor  at  Pt.  Douglas, 
Beef  Slough,  near  Minneiska,  La  Moille,  Dresbach, 
Cottage  Isld.,  below  La  Crosse  and  Genoa,  at  Bad 
Axe  Bend,  near  Hurricane  Isld.,  Parsons  Bar, 
Cuivre  Isld.,  Iowa  Isld.,  Grafton  and  Portage 
Islds.;  similar  work  carried  on  under  contract, 
near  Isld. -283,  Smiths  Isld.,  Horse  Isld.,  Mont- 
pelier, Hersheys  Chute,  above  Port  Louisa,  Keiths- 
burg, near  Johnsons  Isld.,  Alexandria,  Fox  Isld. 
and  Curtis,  and  at  Quincy;  r.  removal  at  Eock 
Isld.  Rapids;  dr.  at  Islds.  49  and  36,  Dubuque  H., 
OS,  1613.  Pier  lengthened  at  Pepin  H.  of  refuge; 
dr.  and  pile  driving  completed  at  H.  of  refuge 
below  Davenport;  bar  at  Quincy  dr.;  24,610  0.  y. 
dr.  at  Hannibal,  OS,  1614. 

190S-06.  Dam  and  shore  protection  constr. 
and  repaircarried  on  by  hired  labor  and  U.S.  plant 
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near  Minneisica,  La  Moille,  Dresbach  Slough, 
Guttenberg  Chan.,  Denmark  Isld.,  at  Hickory 
Chute  and  Portage;  similar  work  carried  on  under 
contract  near  Elk  E.  and  Savanna,  above  Keiths- 
burg,  near  Johnsons  Isld.,  at  Bentons  Isld.,  Crutch- 
field  Prairie,  Swift  Slough,  O'Connell  Slough,  and 
near  Rush  Isld.;  r.  removal  at  Rock  Isld.  Rapids; 
dr.  at  Mt.  Vernon,  Dubuque,  Guttenberg  Chan., 
and  Clayton,  06,  1417.  Under  special  cong.  allot- 
ments, dam  and  shore  protection  built  along  War- 
saw-Quincy  Levee;  ice  breakers  built  in  H.  of 
refuge  below  Davenport;  pier  at  H.  of  refuge  at 
Pepin  extended,  06,  1421.  Est.  of  $00,000  for 
mainten.  of  existing  works  submitted,  06, 1424. 

1906-07.  Dam  and  shore  protection  constr. 
and  repair  carried  on  by  hired  labor  at  or  near 
Beef  Slough  Bar.  Blacksmiths  Isld..  River  Junc- 
tion, Guttenberg  Chan.,  Curtis  Pt.,  Portage  and 
Piasa  Islds.;  similar  work  under  contract  carried 
on  at  Savanna;  r.  removal  at  Rock  Isld.  Rapids; 
dr.  at  Beef  Slough  Bar,  River  Junction,  Parsons 
Bar,  Eagle  Pt.,  and  Guttenberg  Chan.,  07,  1560. 
Under  special  cong.  allotments,  135,837  c.  y.  dr. 
from  bar  at  Quincy;  dams  built  at  Clinton,  and 
small  amount  dr.  at  Muscatine  H.,  07, 1563. 

1907-08.  Dam  and  shore  protection  constr. 
and  repair  carried  on  by  hired  labor  and  U.  S.  plant 
at  or  near  Beef  Slough  Bar,  Buffalo  City  Slough, 
Zumbro  R.,  Minneiska,  Winona,  Dresbach  Isld., 
River  Junction,  Guttenberg  Chan.,  Cassville 
Slough,  Ft.  Madison,  Elsah  and  Clarksville;  similar 
work  carried  on  under  contract  at  or  near  Cassville 
Slough,  Buffalo,  above  New  Boston,  at  Tully, 
Polly,  and  Pabins  Islds.,  Curtis  Pt.,  and  below 
Bayou  St.  Charles,  using  altogether  about  327,000 
u.  y.  1.  and  brush;  r.  removal,-  dr.,  and  core  wall 
constr.  at  Rock  Isld.  Rapids;  boat  yards  estab. 
at  Stillwater  and  Fountain  City,  08, 1631.  Under 
special  cong.  allotments,  shore  protection  raised 
and  dam  built  opposite  Buzzard  Isld.  along  War- 
saw-Quinoy  Levee;  44,730  e.  y.  dr.  from  H. 
at  Muscatine;  Hs.  and  landing  places  dr.  at  Du- 
buque, Fulton,  Moline,  Andalusia,  and  La  Crosse, 
08, 1634. 

1908-09.  Dam  and  shore  protection  work  car- 
ried on  by  hired  labor  and  U.  S.  plant  near  Alma 
and  Pine  Islds.,  bet.  Winona  and  La  Moille,  at 
Skinner  Slough,  Richmond,  Blacksmiths  Slough, 
near  Buena  Vista  and  Eagle  Pt.,  and  at  Cassville 
Slough,  and  similar  work,  under  contract,  at  Cass- 
ville Slough,  near  Buffalo,  at  Geneva  Isld.,  near 
New  Boston,  at  Port  Louisa  and  Prentiss  Slough, 
near  Benton  Isld.,  at  Crutchfield  Prairie  and  Bay 
Isld.,  bet.  Keokuk  and  Hannibal,  near  Gilbert, 
Atlas  and  Denmark  Islds.,  and  at  Hickory  Chute, 
using  altogether  355,605  c.  y.  r.  and  brush;  dr.  car- 
ried on  bet.  Wabasha  and  Fountain  City,  at  Wi- 
nona, La  Moille,  La  Crosse,  Prairie  du  Chien,  near 
Guttenberg,  at  Eagle  Pt.  and  Thomas  Landing, 
and  bet.  Grafton  and  Alton;  r.  removal,  dr.,  and 
constr.  of  concrete  core  wall  at  Rook  Isld.  Rapids; 
boat  yards  estab.  at  So.  Stillwater  and  Dubuque, 
09,  1021-1627.  Under  special  cong.  allotments, 
shore  protection  built  along  Flint  Cr.,  Iowa  R. 
Levee;  pier  at  Pepin  H.  of  refuge  completed;  dr. 


at  Hs.  and  landing  places  at  Red  Wing,  La  Crosse, 
Cassville,  Eagle  Pt.,  Savanna,  Moline,  Hamburg, 
Quincy,  and  Prairie  du  Chien,  09, 1628. 

1909-10.  Dams  and  shore  protections  built 
and  repaired  by  hired  labor  and  U.  S.  plant  near 
Alma,  at  mouth  of  Zumbro  R.,  opposite  Fountain 
City,  bet.  Homer  and  La  Moille,  Cassville  Slough, 
Eagle  Pt.,  Harris  Slough,  and  above  Savanna, 
similar  work  under  contract  at  Cassville  Slough; 
Blackhawk  Chute,  Muscatine  H.,  Port  Louisa, 
Bay  Isld.,  Lead  Isld.,  Dutchman  Isld.,  Burlington 
Isld.,  Thompsons  Isld.,  Hackley  Isld.,  Fox  Isld., 
Gregory  Pt.,  and  Fabins  Isld.;  using  258,609  c.  y. 
r.  and  brush;  dr.  near  Alma,  at  Hastings,  West 
Newton,  Isld.  05,  Harris  Slough,  Isld.  232,  East 
Dubuque  and  Clinton,  Eagle  Pt.  Landing,  Daven- 
port, below  Prairie  Bird  Pt.,  above  Keithsburg 
Br.,  at  Keokuk  and  near  Montrose;  r.  removal 
and  core-wall  constr.  at  Rock  Isld.  Rapids,  10, 
1777-1783.  Large  number  of  boats  built  or  repaired 
at  the  various  yards.  By  special  cong.  allotments, 
repairs  were  made  at  H.  of  refuge  below  Davenport; 
730  1.  f.  revet,  built  at  Muscatine;  172,603  c.  y.  re- 
moved from  bar  at  Quincy;  98,050  o.  y.  from  bar 
at  Hamburg,  and  28,763  dr.  in  raising  ferry  dike  at 
Louisiana,  10, 1784, 

1910-11.  Work  in  constr.  of  dams  and  shore 
protection  by  hired  labor  andU.  S.  plant  bet.  Alma 
and  Fountain  City,  vicinity  of  Winona,  bet.  Homer 
and  Dakota,  below  Dubuque,  below  Comanche, 
in  Gilberts,  Hickory,  and  Clarksville  Chutes,  at 
McCoys  and  Amaranth  Islds.,  and  near  Mundays 
Landing;  under  formal  contract,  below  Montpelier 
above  Quincy,  opposite  mouth  of  Cuivre  R.,  and 
at  Parsons  Bar;  dr.  at  various  localities,  r.  excava- 
tion in  Moline  Pool;  work  on  6'  proj.  carried  on  at 
Rock  Isld.  Rapids.  Total  of  r.  placed  in  constr. 
works  during  year,  382,040  c.  y.  Under  special 
allotments,  dr.  work  was  done  at  Davenport, 
Iowa,  H.  of  refuge,  Alton  Slough,  Quincy  B.  and 
H.,  Rock  Isld.,  Burlington,  and  Moline,  11,  068, 
1936,  etc. 

1911-13.  Constr.  of  dams  and  shore  protection 
by  hired  labor  and  U.  S.  plant,  bet.  Alma  and  Foun, 
tain  City,  at  Zumbro  R.,  vicinity  of  Winona- 
Trempealeau,  Richmond,  and  Dakota,  at  La 
Crosse,  vicinity  of  Dubuque,  Ninemile  Isld.,  and 
BeUevue,  at  or  near  Clarksville,  Taylor  Isld.,  Cin- 
cinnati Landing,  and  Mundys  Lauding,  and 
above  Grafton;  under  contract,  constr.  work  per- 
formed at  Wabasha,  McGregor,  Cassville,  Spechts 
Ferry,  Dubuque,  Linwood,  Buffalo,  Montpelier, 
Pine  Cr.,  Flint  Cr.  Levee,  Turkey  Isld.,  Becks 
and  ChUTohs  Landings;  dr.  done  at  various  locali- 
ties. Special  work  under  separate  allotments  as 
follows:  78,050  c.  y.  dr.  from  Alton  Slough;  83,849 
c.  y.  at  Quincy  B.  and  H.;  29,112  c.  y.  at  Rock 
Isld.;  7,305  c.  y.  at  Burlington;  13,111  u.  y.  at 
Moline;  mainten.  of  levee  bet.  Flint  Cr.,  and  Iowa 
E.;  repair  work  to  plants.  For  details  of  all 
work,  cost,  etc.,  see  reports,  13, 2145. 

(Note.— For  detailed  tabulated  statement  of 
character,  location,  amount,  cost  of  work,  com- 
parative cost  of  material,  fuel  and  subsistence,  see 
reports  of  Engineer  officers  in  charge  and  assistants. ) 
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ORDNANCE  DEPARTMENT  WORK. 

Description  of  chan.  cut  at  Moline  City  H.  by 
Ordnance  Dept.  to  permit  a  freer  flow  of  water  to 
the  water-power  pool  of  tlie  Rock  Isld.  Arsenal, 
93,  2253. 

PHYSICAL  CHABACTERISTICS. 

For  general  description  of,  see  the  reports  of  the 
assistants  under  Engineers. 

The  velocity  of  the  current,  bet.  Meekers  Isld. 
and  Minneapolis  such  as  to  prevent  navigation, 
93, 2202. 

H.  w.  retarding  operations,  93,  2201;  96,  1775, 
1776. 

Description  of,  bet.  Minneapolis  and  St.  Paul, 
93, 2201. 

H.  and  1.  w.  elevations  bet.  St.  Paul  and  mouth 
of  Missouri  B.,  partial  list  of,  93,  2236. 

Obstr.  to  navigation  due  largely  to  immense 
quantities  of  silt  from  caving  banks.  The  nature 
and  extent  of  the  work  required  to  prevent  this 
erosion,  96, 1777. 


Description  of  P.  C.  at  following  points: 

Hamburg  B.:  Dr.  of  1889  obliterated  in  1893,  93, 
2260. 

Iowa  side  of  E.  from  Iowa  R.  to  Burlington,  93, 
2251. 

Moline  City  H.,  93, 2253. 

BeUevue,  93,  2255;  00,  2760. 

Lake  Pepin:  A  wide  stretch  of  the  E.  about  20 
m.  long  and  from  1^  to  2  m.  wide,  subject  to  sudden 
storms,  93,  2257,  2268;  00,  2764. 

Quincy  B.,  9S,  2160.    (See  Quincy,  111.,  below.) 

La  Crosse  H.:  The  landing  at,  encroached  upon 
by  the  sand  and  mud  thrown  out  by  the  La  Crosse 
E.,  95, 2163;  97, 2117. 

Bank  from  city  of  Warsaw  to  Quincy:  Much 
damaged  by  floods  of  1881, 1888,  and  1892,  9S,  2164, 
2166. 

From  Flint  Creek  to  Iowa  E.,  95, 2168. 

Oqua'wka  to  Dallas  City,  97,  2112. 

Drurys  Landing  to  New  Boston,  97,  2115. 

Lagrange  to  Hannibal:  Bottom  lands  bet.  these 
points,  26  m.  distant,  traversed  by  4  considerable 
streams  (see  Projects),  97,  2120. 

Egyptian  Levee:  Portion  sur.  1897  begias  on 
Des  Moines  E.  and  terminates  on  w.  bank  of  Missis- 
sippi, 97,  2125. 

City  of  Ft.  Madison  to  Skunk  R.,  97,  2131. 

Iowa  R.  to  Muscatine:  Caving  banks  on  the  Iowa 
might  cause  trouble  and  expense,  97,  2134,  2135. 

Quincy,  111.:  But  little  sediment  carried  in  this 
vicinity.  The  lower  part  only  of  Quincy  B.  of 
value,  and  much  used  for  winter  H.  Table  show- 
ing h.  w.  at  Quincy  Br.,  00,  2757,  2758. 


Utilization  of  the  forces  exerted  at  h.  w.  and  also 
those  of  1.  w.  for  imp.  of  R.  considered  incom- 
patible, 98, 1748. 


Distance,  l.-w.  elevations,  fall,  slope,  and  h.  and 
I.  w.  stages  at  various  points  along  E.,  OS,  1624. 

Effect  of  flood  on  com  crop,  03, 1487. 

Season  of  1910  remarkable  for  long  period  of  ex- 
treme 1.  w.,  11, 1938. 

Discharge  observations  made,  with  description 
of  methods  used  in  gaining  information,  11,  1946, 
etc. 

Max.  draft,  1912,  from  Missouri  R.  to  St.  Paul, 
658  m.,  at  m.  1.  w.,  4.5',  18,  809. 

PRIVATE  WORK. 

By  au.  act  1892,  $5,000  paid  to  M.  J.  Adams, 
making  $35,176.33  in  all,  for  tests  supposed  to  have 
been  made  on  the  upper  Mississippi  of  a  supposed 
device  for  imp.  chans.  by  forcing  water  through 
perforated  pipes  placed  in  the  bottom  of  the  stream. 
No  test  appears  to  have  been  made,  93, 2202. 

Act  1892  au.  payment  of  $2,107.50  to  Hannibal 
Ferry  Co.  for  raising  and  strengthening  upper 
Mississippi  R.  U.S.  dikes  opposite  Hannibal  in 
1891.    Payment  made  in  1893,  95,  2143,  2144. 

PROJECTS. 

Works  of  imp.  effective,  93, 2203;  98, 1743. 

Orig.  adopted  proj.,  not  materially  changed  at 
1893,  was  for  rectification  of  waterway  by  means  of 
wing  and  closing  dams,  to  obtain  scour,  and  for 
Chan,  of  sulHcient  w. ,  and  d.  of  4J'  at  1.  w. ;  approx. 
cost  being  $20,000  per  m.,  chan.  d.  to  be  eventually 
increased  to  6'.  Provision  also  made  for  removal 
of  bowlders,  dr.  and  constr.  of  piers  at  Rock  Isld. 
Rapids.  Custom  is  to  select,  when  funds  are  avail- 
able, such  localities  for  imp.  as  at  the  time  seem 
most  detrimental  to  navigation,  and  the  existing 
proj.  may  be  considered  one  of  general  imp.  and 
the  execution  of  detailed  plans  for  special  localities. 
At  1898  recent  acts  of  Congress  had  been  directed 
to  imp.  of  certain  portions  of  the  R.  by  preventing 
overflow  over  natural  and  other  banks,  thus  con- 
templating the  utilization  of  forces  exerted  at  h.  w. 
for  d.  Chan.,  93, 2201,  2203;  98, 1748. 

After  passage  of  act  1892  works  in  this  section  of 
the  E.  consolidated  under  this  heading,  93, 2201. 

Quincy  B.,  m.:  By  Maj.  Mackenzie,  1893,  for 
retaining  levee  on  Whipple  Creek  Bar,  using  there- 
for a  balance  of  app.  for  imp.  of  B.  made  1890,  93, 
22S2. 

Act  Aug.  17,  1894,  allotted  $16,000  from  sundry- 
civil  act  of  Aug.  18,  1894,  for  B.  Maj.  Mackenzie 
proposed  continuation  of  dr.  under  this  allotment 
to  increase  d.,  and  to  extend  operations  over  the 
B.,  95,  2109.  Act  1896  also  allotted  $15,000  for  dr., 
96, 1776.  Act  Mar.  3, 1899,  allotted  $16,000  for  dr., 
99,2105. 

Quincy  H.,  HI.:  Act  1896  allotted  $10,000  tor 
ss.  landing  in  this  H.  It  was  proposed  to  use  this 
sum  to  remove  the  sand  bar  in  front  of  the  landing, 
98, 1747.  Act  Mar.  3, 1899,  allotted  $10,000  (expend, 
of  this  affected,  1899,  by  confusing  local  conditions), 
99, 2106. 
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Minneapolis,  Minn.:  In  1894  Maj.  Mackenzie  est. 
S2,20S,159  to  constr.  4  locks  and  3  dams  to  extend 
navigation  to  flour  mills  at  Minneapolis,  and  that 
160,000  would  probably  be  required  for  addl.  dr. 
below  Minnehaha  Creek,  94, 1683. 

Bay  City  H.,  Wis.:  Sundry-civil  act  Mar.  2, 1896, 
allotted  $1,000  tor  dr.  chan.  to  H.  Lt.  Col.  Mac- 
kenzie proposed  constr.  of  earthen  pier  instead, 
300'  1.,  and  8'  w.  on  top,  with  crest  elevation  8' 
above  1.  w.,  95, 2110. 

Kings  Coulee,  Lake  Pepin  (see  Lake  Pepin 
below):  Act  1896  allotted  J30,000  for  H.  of  refuge 
in  Lake  Pepin.  Plans  made  for  constr.  of  pier  or 
break'r  about  800'  1.,  to  be  built  of  dr.  material, 
chiefly  gravel,  and  covered  with  riprapping,  97, 
2060. 

Warsaw  to  Quincy,  HI.:  In  1894,  Maj.  Mackenzie 
est.  985,500  to  raise  and  strengthen  banks  bet.  these 
points,  9S,  2165.  Sundry-civil  act  Mar.  2,  1896, 
allotted  $85,500,  95,  2109.  Act  1896  allotted  $5,000 
for  repair  and  mainten.,  97,  2060.  Act  Mar.  3, 
1899,  allotted  $6,000  for  repair  of  levee,  99, 2106. 

Drurys  Landing  to  New  Boston,  III.:  In  1897 
Lt.  Col.  King  est.  $343,246  to  constr.  levees  30  m.  1. 
bet.  these  points,  97, 2116. 

Muscatine,  Iowa:  Act  1897  allotted  $15,000  for 
removing  sand  bar  in  front  of  this  place,  98, 1746. 

Iowa  B.  to  Muscatine,  Iowa:  In  1897  Lt.  Col. 
King  est.  $139,800  to  constr.  levee  24^  m.  1.,  Iowa  to 
Muscatine  (about  2  m.  of  the  levee  would  be  on 
Iowa  R.),  97,  2135. 

Oquawka  to  Dallas  City,  El.:  In  1896  Lt.  Col. 
King  est.  $340,250  to  constr.  levees  about  4  m.  I. 
bet.  these  points,  97, 2113. 

Egyptian  Levee,  Mo.:  In  1897  Lt.  Col.  King  est. 
$286,500  to  raise  and  strengthen  existing  levee  and 
to  build  new  portions  where  needed' (a  large  por- 
tion of  this  work  would  be  on  Des  Moines  and  Fox 
Rs.,  nonnavigable),  97, 2126, 2127. 


Sny  Isld.  Levee,  III.:  Act  1896  allotted  $50,000  to 
protect  this  levee  from  erosion,  and  for  mainten.  of 
Chan,  by  revet,  works  and  otherwise.  Applied  to 
constr.  of  shore  protection  and  dams  at  such  locali- 
ties as  would  not  only  imp.  the  l.-w.  chan.,  but 
also  afford  protection  to  the  levee,  97,  2061;  98, 
1747. 

La  Crosse,  Wis.:  Act  June  3, 1896,  allotted  $5,000 
for  this  H.,  but  a  sur.  called  for  by  the  same  act 
showed, that  about  $17,000  would  be  required  to 
perform  needful  work.  Allotment  held  until 
further  funds  should  be  available,  97,  2061. 

Flint  Creek  to  Iowa  R.,  Iowa:  Sundry-civil  act 
Mar.  2,  1895,  allotted  $86,000  for  commencement  of 
work  of  imp.  this  section  of  the  R.  banks  to  pre- 
vent overflow  over  the  w.  bank,  Lt.  Col.  Ma^ 
kenzie  proposed,  1894,  levee  with  slope  of  3  to  1  on 
R.  side  and  2  to  1  on  inside,  natural  banks  to  be 
raised  and  reinforced  where  necessary,  height  to 
be  as  funds  would  permit,  est.  cost  being  $306,000, 
93,  2109,  2110.  A  later  est.  was  $250,000.  Act 
June  3,  1896,  allotted  $75,000,  96,  1777.  Act  1897 
allotted  $50,000, 97, 2060.  Act  Mar.  3, 1899,  aUotted 
$50,000  for  completing  earthwork  revet.,  drainage, 
and  part  of  enlargement  proposed,  99,  2105. 

Rock  Isld.,  m.:  Act  1896  allotted  $5,000  for 
mainten.  of  this  H.,  which  was  expend,  in  r.  ex- 
cavation, 97,  2061.  $5,000  addl.  was  allotted  by 
act  Mar.  3, 1899,  for  further  r.  excavation,  99, 2104. 

Burlington,  Iowa:  In  1897-88  it  was  proposed  to 
expend  balance  for  this  locality  in  redr.  deposits 
from  H.,  98, 1747. 

Bellevue,  Iowa:  By  Capt.  Townsend,  1899,  for 
a  dam  pr  causeway  across  Crooked  Slough,  8'  above 
1.  w.  and  9'  w.  on  top,  using  general  funds,  00, 2761. 

Lake  Pepin:  Capt.  Tovmsend,  1899,  est.  $14,000 
for  pier  or  break'r  1,000'  1.  at  village  of  Pepin,  99, 


Clinton,  Iowa:  Act  Mar.  3,  1899,  allotted  $26,000 
for  imp.  and  straightening  chan.,  99,  2104. 


City  of  Ft.  Madison  to  Skunk  R.,  Iowa:  In  1896 
Lt.  Col.  King  est.  $135,636  to  constr.  about  18  m. 
of  levees  (about  8  m.  would  be  on  Skunk  E.),  97, 
2132. 

Bast  Dubuque,  Dl.:  Act  1896  allotted  $5,000  to 
dr.  this  H.,  97,  2061.  $30,000  allotted,  1897,  for 
removal  of  sand  bar  obstr.  chan.  in  front  of  the 
city,  98, 1746. 

Lagrange  to  Hannibal,  Mo.:  In  1897  Lt.  Col. 
King  est.  $341,761  to  constr.  levees  bet.  these  points 
(considerable  part  of  this  work  would  be  on  several 
small  nonnavigable  streams),  97, 2121,  2122. 


Davenport,  Iowa:  Act  Mar.  3,  1899,  app.  $10,000 
for  d.  H.,  99,  2104.  D.  sufficient,  1900,  and  no 
proj.  submitted,  00,  2694. 

Act  June  13,  1902,  provided  that  $10,000  app.  by 
act  Mar.  3, 1899,  for  imp.  of  R.  at  Davenport,  with 
addl.  app.  of  $5,000,  be  applied  to  constr.  of  H.  of 
refuge  from  ice,  at  or  below  Davenport,  and  other 
imp.  to  H.,  03, 1486. 

Act  June  13, 1902,  app.  $20,000  tor  Quincy  B.  and 
for  removing  sand  bar  at  ss.  landing,  Quincy,  111., 
04, 2219. 

By  Maj.  Kich^,  1907,  tor  seburing  and  mainten. 
6'  chan.  by  further  contraction  work,  dr.,  a  lateral 
canal  at  Rock  Isld.  Rapids,  d.  Des  Moines  Rapids 
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Canal,  and  repairs  and  mainten.  during  constr.; 
est.,  $20,000,000,  and  $300,000  an.,  after  completion, 
for  mainten.;  adopted  act  Mar.  2, 1907,  07, 491,  496. 
Detailed  est.  given,  07,  1559.  (See  H.  D.  341, 
59tl\,  2d.) 

SURVEYS. 

Misc.  sur.  and  ex.,  93,  2201,  2226,  2233,  2235;  94, 
1640, 1055, 1661, 1667, 1672, 1681;  96,  2108,  2123,  2128, 
2134,  2140,  2149;  96, 1785,  1793, 1801;  97,  2077,  2086, 
2092;  98, 1777. 

Minor  sur.  and  ex.  made  almost  every  year. 
(See  references  to  reports  of  engineers  in  charge  and 
of  assistants.) 

Bench  marks,  St.  Paul  to  mouth  of  Missouri  E. 
93,  2236,  2237. 

Congress,  by  joint  resol.  of  1894,  ordered  trans- 
mission to  it  of  any  reports  of  stu:s.  or  ests.  made 
since  the  preceding  an.  report  relating  to  constr. 
of  1.  and  d.  het.  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  EE.  br.,  at  the  city  of  St.  Paul,  and  the 
Falls  of  St.  Anthony,  Minn.  Est.  submitted  by 
Maj.  Mackenzie  in  1894,  94, 1682. 

Hamburg  B.:  Ex.  of  B.  au.  act  July  13,  1892; 
made,  1892,  by  Maj.  Mackenzie  (R.  fav.),  93,  2248. 

From  Iowa  E.  to  Burlington:  Ex.  of  E.,  Iowa 
side,  bet.  these  points,  to  determine  best  methods 
of  removing  bars  and  d.  chan.,  au.  act  July  13, 1892. 
Eeported  in  that  year  work  had  been  and  was 
still  in  progress  in  the  locality,  93,  2261. 

Moline  City  H.:  Ex.  au.  act  July  13,  1892;  made 
by  Maj.  Mackenzie  in  that  year  (B.  unfav.),  93, 
2253. 

Bellevue,  Iowa:  Ex.  of  E.  at  and  near  this  place 
with  view  to  so  repairing  and  fixing  dam  that  the 
ferry  chan.  would  be  restored,  au.  act  July  13, 1892; 
made  by  Maj.  Mackenzie  in  1892,  93,  2254.  Sur. 
au.  act  Mar.  3,  1899;  made  by  Capt.  Townsend 
(R.  fav.),  00,  2759. 

ItSke  Pepin,  Wis.:  Ex.  to  ascertain  whether 
addl.  Hs.  of'refuge  were  necessary,  and  if  so,  where 
they  should  be  located,  au.  act  July  13, 1892;  made 
in  that  year  by  Maj.  Mackenzie  (B.  fav.  to  one), 
93,  2257. 

Quinoy  B.:  Ex.  rcqiiired  by  act  Aug.  17,  1894, 
and  report  rendered  by  Lt.  Col.  Mackenzie,  95, 
2159.  Ex.  for  prevention  of  filling  up  of  B.  by  h.-w. 
sediment  au.  act  Mar.  3,  1899;  made  by  Capt. 
Townsend  (R.  not  fav.),  00,  2756. 

La  Crosse,  Wis.:  Ex.  of  H.  for  removal  and  pre- 
vention of  bar  au.  act  Aug.  17,  1894;  made  in  that 
year  by  Lt.  Col.  Mackenzie,  95,  2162.  Sur.  au. 
act  June  3,  1896;  made,  1897,  by  Lt.  Col.  King  (R. 
fav.  only  to  separate  app.,  and  only  on  condition 
to  be  accepted  by  the  city),  97, 2116. 

City  of  Warsaw  to  city  of  Quincy,  HI.:  Sur.  of 
bank  bet.  these  points  au.  act  Aug.  17,  1894;  made 
by  Lt.  Col.  Mackenzie  in  that  year,  95,  2163. 


Flint  Creek  to  Iowa  E.:  Sur.  w.  bank  au.  act 
Aug.  17,  1894;  made  in  that  year  by  Lt.  Col.  Mac- 
kenzie, 9S,  2168. 

Oquawka  to  Dallas  City,  HI.:  Sur.  of  e.  bank 
bet.  these  points  au.  by  act  June  3,  1896;  made  in 
that  year  by  Lt.  Col.  King,  97,  2111. 

Drurys  Landing  and  New  Boston,  HI.:  Sur.  of 
e.  side  of  E.  bet.  these  points  au.  act  June  3, 1896; 
made,  1897,  by  Lt.  Col.  King,  97, 2114. 

Lagrange  to  Hannibal,  Mo.:  Sur.  of  e.  side  of  E. 
bet.  these  points  au.  act  June  3,  1896;  made  by 
Lt.  Col.  King  in  1897,  97, 2119. 

Egyptian  Levee:  Sur.  of  this  levee  along  w.  bank 
of  E.  and  est.  of  cost  of  raising  and  straightening  it 
called  for  by  act  June  3, 1896.  B.  by  Lt.  Col.  King 
in  1897,  97, 2124. 

City  of  Ft.  Madison  to  mouth  of  Skunk  R.,  Iowa: 
Sur.  of  w.  side  of  E.  au.  act  June  3, 1896;  made  by 
Lt.  Col.  King,  97, 2130. 

Iowa  E.  to  Muscatine,  Iowa:  Sin:,  of  w.  bank  an. 
act  June  3, 1896;  made,  1897,  by  Lt.  Col.  King,  97, 
2133. 

LaJse  Pepin:  Ex.  and  sur.  of  e.  shore  of  lake  near 
village  of  Pepin  for  pier  or  H.  of  refuge  au.  act  Mar. 
3,  1899;  made  by  Capt.  Townsend,  1899  (see  Proj- 
ects), 00, 2763. 

Minor,  01,  2250,  2261,  2264,  2271,  2274,  2277,  2282, 
2284;  02, 1632,  1636,  1638;  03, 1478, 1480, 1482, 1487, 
1488, 1489;  04,  2185,  2188,  2191,  2195;  05,  1624, 1627, 
1629,  1634,  1643,  1646;  06, 1417,  1419,  1420;  07,  1561, 
1562,  1564;  08, 1631-33;  09,  1622-24,  1627;  10,  1778, 
1780;  11, 1937, 1939, 1941-43;  13,  2146,  etc. 

Eeport  on  levee  from  Flint  Cr.  to  Iowa  E.,  from 
pre.  sur.  of  1894  to  its  completion  in  1900,  incl. 
attending  legislation  and  legal  proceedings,  specifi- 
cations for,  history  of  work,  maps,  cross  sections, 
details,  OS,  1637. 

H.-line  sur.  at  St.  Paul,  03, 1478. 

Ex.  au.  act  June  30,  1902,  of  e.  bank  from  city 
of  Quincy  to  Sny  Levee,  view  to  imp.  nagivation 
by  preventiag  overflow  of  banks.  B.  by  Maj. 
Townsend,  July  28, 1902  '  (unfav.),  04, 2216. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905,  of  Ham- 
burg B.,  m.,  with  view  to  preventing  formation 
of  bar  at  mouth.  B.  by  Maj.  Eichfi,  Mar.  25  and 
Nov.  29, 1905  !  (unfav.),  06,  470. 

Act  Mar.  3,  1905,  au.  ex.  and  sur.  bet.  Missouri 
E.  and  St.  Paul,  Minn.,  with  view  to  preparing 
est.  for  secimng  chan.  6'  d.,  06,  470.  B.  by  Maj. 
Eich^,  Oct.  1,  1906;  est.,  incl.  work  on  Eock  Isld. 
and  Des  Moines  Eapids,  $20,000,000,!'  07,  496. 

Pre.  ex.  and  sur.  au.  act  June  13, 1902,  of  Quincy 
B.  and  H.  R.  by  Maj.  Townsend,  July  14  and 
Dee.  19,  1902;  est.,  $4,500,'  11,  419,  2218 


1  H.  D.  80,  58th,  2d.         '  H.  D.  577,  59th,  1st.       "  H.  D.  341,  69th,  2d.        >  H.  D.  112, 58th,  2d. 


r See  pp.  14-22  fori 
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MISSISSIPPI  RIVEK.      See  special  index,  p.  1071. 


Pre.  ex.  opposite  Thomas  Landing,  in  Calhoun 
Co.,  111.,  to  provide  suitable  chan.,  au.  act  June  25, 
1910.  B.  by  Maj.  KeUer,  Oct.  22,  19161  (unfav.), 
1 1,  674. 

Ex.  and  sur.  au.  act  Feb.  27, 1911,  bet.  Calhoun 
Pt.  and  Mason  Isld.,  HI.,  13, 814. 


Maps: 

Flint  Cr.  to  Iowa  B.  Levee,  03, 1642. 
Vicinity  of  Dakota  and  Dresbaoh,  03, 1473. 
Vicinity  of  Horse  Isld.,  03, 1486. 
From  St.  Paul,  Minn.,  to  St.  Louis,  Mo.  (3  sheets), 
11, 1936. 


HH-196 


Alton  Harbor,  III. 


AFFaOPKIATIONS.2    (Seep.  1089.) 

COMMERCE. 

Importance  of  H.,  68,  377,  379;  71,  318;  78,  351. 

CONTRACT. 

1873.    W.  Johnson,  Ellis  Isld.  Dam,  73,  446. 


ENGINEERS. 

Cliief  of  Engineers. 


B.,71,68;  73,54;  74,6 


By  BE.,  high  dike,  $75,000;  low  dike,  S40,000 
73,  65,  361,  366;  73,  63,  446;  76,  645;  cost  com- 
pleted, $31,368,  76,  635. 

OPERATIONS. 

1873-73.    On  EUis  Dam,  73,  53,  445. 

1873-74.  Continued  operations  at;  material 
purchased  in  open  market;  hired  labor,  74,  60,  324. 

1874-76.  Completion  of,  at  height  of  10'  above 
1.  w.;  cost,  $31,368,  75,  65,  477;  77,  634. 


Boards.  Convened,  1872,  to  ex.  and  report  on 
condition  of  R.  bet.  Alton  and  mouth  of  Meramec 
R.,  with  view  to  imp.  of  Alton  and  St.  Louis 
Hs.,  *  *  *  73,  54,  358;  recom.  unp.  Alton  H. 
by  closing  chan.  w.  of  Ellis  Isld.  with  low  dike, 
73,  54,  361,  366.  (Lt.  Cols.  Newton  and  Raynolds, 
Majs.  Warren  and  Merrill,  Capt.  Allen.) 

In  charge: 

Maj.  G.  K.  Warren.  R.,  68,  370.  Relieved 
May  31, 1870,  by 

Lt.  Col.  W.  F.  Haynolds.  R.,  71,  312;  73,  348. 
Believed  Jan.  1, 1873,  by 

Col.  J.  H.  Simpson.  R.,  74,  324;  75,  477;  76, 
635;  77, 504. 

Assistants: 

H.  C.  Long.    R,  68,  371. 

Capt.  C.  J.  Allen.    R.,  71, 314;  73, 360. 

E.  E.  McMath.    B.,  73,  445. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Allen,  low  dike  closing  same  chan., 
$14,662,  71,  318,  327;  78,  361. 


PHYSICAL  CHARACTERISTICS.  (See  FaUs 
of  St.  Anthony  to  Ohio.) 
Danger  of  destruction  of  H.,  68,  371,  372. 

PROJECTS.    (See  Estimates.) 

By  H.  C.  Long,  closing  slough  w.  of  Ellis  Isld., 
with  timber,  brush,  and  st.  dike,  about  10'  x  1,200'; 
est.,  $112,000, 68, 371, 376;  approv.  by  Maj.  Warren, 
68,  371. 

By  Lt.  Col.  W.  F.  Raynolds,  recom.  low  dike, 
71, 58,  318,  320;  78, 355. 

Approv.  by  BE.,  and  recom.  as  deserving  imme- 
diate attention;  est.,  $40,000,  78,  54,  361;  necessity 
of  protecting  head  of  isld.,  73,  446;  work  began 
Sept.,  1872;  details  and  method  of  constr.,  73,  444; 
completed  (1874)  to  10'  above  1.  w.,  76,  65,  477; 
76,  635. 

SURVEYS. 

1868.    68,  371;  69,  43, 188. 

1870.    71,  58,  312,  314;  73,  350. 

Early  sur.,  71,  316,  321. 

Maps.    Alton  and  vicinity,  73,  443. 


1 H.  D.  1237, 61st,  3d. 

2 1872.  Bet.  mouths  of  Illinois  and  Missouri  Es.,  $25,000.  Allotted  to  Alton  H.,  78,  55;  73,  442;  74, 
324;  76,  645. 

1874.  For  imp.  of  R.  bet.  Illinois  and  Ohio  Rs.,  $200,000,  of  which  $15,000  was  allotted  to  Alton  H  ,  74, 
61, 324, 326, 331;  75,  477,  481;  76,  645. 
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HH-199(a)    Des  Moines  Rapids  to  thie  Mouth  of  the  Illinois 
River.i    (Except  operations  of  snag  boats.) 


APPROPRIATIONS.    (See  p.  1089.) 

CONTRACTS. 

1879.  S.  Sample,  shore  protection  and  dams  at 
Canton,  80,  1508,  1614.  Whitney  &  Sons.,  dr., 
Quinoy,  16.4il!  c.  y.,  and  dam  oonstr.,  80, 1645. 

1880.  Whitney  &  Son,  shore  protection  and 
dams  above  Gregorys  Landing,  81,  1698.  C.  M. 
Cole,  dam  constr.  and  shore  protection  i&  Den- 
mark Isld.  and  Westport  Chute,  81,  1698,  1699. 
W.  A.  &  J.  C.  Patterson,  dam  constr.  and  shore 
protection,  Alexandria,  Mo.,  81,  1716.  H.  S. 
Brown,  dr.,  Qniney,  ISif  and  20i|!  c.  y.,  81,  1718. 
H.  S.  Brown,  dam  constr.,  shore  protection,  and 
dr.,  Hannibal,  81, 1721. 

1881.  W.  A.  &  J.  C.  Patterson,  dam  constr., 
Alexandria  H.,  Mo.,  83,  1786.  H.  S.  Brown,  dr., 
Quinoy,  "m  and  23$  c.  y.,  81, 1718.  W.  A.  &  J.  C. 
Patterson,  dam  constr.,  Louisiana,  81, 1723. 

1883.  Patterson  Bros.,  shore  protection  and 
dams  near  Louisiana,  83,  1400.  H.  S.  Brown, 
brush  and  st.  revet,  below  Quincy,  83, 1400. 

1884.  H.  S.  Brown,  dr.,  Quincy  B.,  14(f  c.  y., 
86,  1687.  Patterson  Bros.,  shore  protection  and 
dams  near  Louisiana,  83, 1685, 1687;  86, 2853. 

1885.  H.  S.  Brown,  dr.,  Quincy  B.,  14$  c.  y., 
86, 2854. 

1886.  H.  S.  Brown,  shore  protection  and  dams, 
87, 1610. 

1887.  Patterson  Bros.,  shore  protection  and 
dams,  87,  1610.  E.  M.  Morton  and  others,  tow- 
boat,  87,  1612.  J.  Speot,  centrifugal  pump,  87, 
1612.    M.  Von  Hetn,  flatboats,  87, 1613. 

1888.  J.  Eichtman,  brush,  72i|i  c.  y.;  r.,  $1.63 
0.  y.,  88,  1463.  Price  &  King,  repairing  levees, 
10.9(1;  c.  y.,  89, 1717.  A.  J.  Whitney,  r.,  $1  to  $1.29 
c.y.;  brush, 60(|;to60itc.y., 89, 1719.  H.S.Brown, 
r.,  $1.50  c.  y.,  89, 1720. 

1890.  M.  Von  Hein,  repairing  barges,  $3,950. 
F.  Menke,  r.,  64i!!  o.  y.  Eeid,  Brose  &  Ebert,  r., 
68j*  c.  y.  H.  L.  Hart,  r.,  541$  c.  y.;  brush,  29J0 
c.  y.  Hannibal  Lime  Co.,  r.,  60$  c.  y.  J.  G.  Fox, 
brush,  35$  c.  y.,  91, 2120. 

1891.  Tigue  &  MoCaflery,  r.,  69$  c.  y.  H.  S. 
Brown,  dr.,  12.4$  e.  y.,  91,  2121. 

1893.  H.  L.  Hart,  r.,  62$  to  66$  c.  y.;  brush, 
29i$  0.  y.  Eeid,  Brose  &  Ebert,  r.,  69J$  c.  y.  Han- 
nibal Lime  Co.,  r.,  63$  c.  y.  F.  W.  Menke,  r.,  62$ 
u.  y.,  93, 1771. 


ENGINEERS. 

Chief  of  Engineers: 

From  Des  Moines  Eapids  to  mouth  of  Illi- 
nois K.  R.,  80, 172;  81, 232;  83, 227;  83, 236; 
84,  239;  8S,  261;  86,  249,  251;  87,  217. 

Alexandria  H.,  Mo.  R.,  80,  175;  81,  235; 
83,  233;  83,  240. 

Quincy,  lU.  R.,  80,  175;  81,  235,  236;  88, 
233,  234;  83,  241;  84,  243;  85,  265,  266,  1717. 

Hannibal,  Mo.  R.,  80,  175;  81,  236;  83, 
234;  83, 241. 

Louisiana,  Mo.  R.,  80,  177;  81,  237;  83, 
234;  83,  242;  88,  196,  1466;  89,  230;  90,  206. 
91,  263;  93,  253. 

Boards: 

Miss.  R.  Com.  R.,  81,  2742,  2755;  85,  2539;  86, 
2143;  87, 2690. 

Convened,  Quincy,  HI.,  Oct.  24,  1887,  by  S.  O 
No.  77,  to  consider  and  report  upon  imp.  of  Missis- 
sippi E.from  Des  Moines  Rapids  to  mouth  of  Illinois 
R.  R.,  88,  1466.  (Lt.  Col.  Merrill,  Majs.  Mac- 
kenzie and  MiUer,  and  2d  Lt.  Craighill.) 

Convened,  Quincy,  ni.,  Feb.  18,  1891,  by  S.  0. 
No.  77,  to  report  upon  reopening  of  Willow  Slough 
or  some  other  chan.  from  Mississippi  R.  to  Quincy 
B.  R.,  91,  2131.  (Majs.  Mackenzie,  Miller,  and 
Ruflner.) 

In  charge:! 

Maj.  A.  Mackenzie,  1880-84: 

From  Des  Moines  Rapids  to  mouth  of  Illi- 
nois R.  R.,  80, 1506, 1514, 1526;  81, 1696,  2755; 
83, 1763;  83, 1395;  84, 1560;  85,  1685. 

Trans,  to  Miss.  R.  Com.,  Sept.  1,  1884.  R, 
85, 261,  2539;  86, 2143;  87,  2690. 

Trans,  to  Engineer  Dept.  by  act  Aug.  5, 1886, 
86, 459. 
Capt.  E.  H.  Ruflner,  1885-92.    R.,  85, 2851, 2860, 
2935;  86,  2154;  87, 1607,  2719;  (Maj.)  88, 1461;  89, 
1717;  90,  2005;  91,  2119,  2125. 

Maj.  A.  Mackenzie,  1888-92.  R.,  88,  1479;  93, 
1766. 

Assistants: 

O.  N.  Chafiee.  R.,  81, 1699, 1717, 1721;  83, 1401; 
84, 1586, 1590. 

C.  W.  Durham.  R,,  83,  1788;  83,  1402,  1426; 
84, 1563. 

E.  F.  Hoffmann.    R.,  84, 1565. 

M.  Meigs.    R.,  84, 1568. 


1  Alexandria  H.,  Mo.    R.,  80, 1543;  81, 1716;  83, 1786;  83, 1424. 

Quinoy  H.  and  B.,  111.    R.,  80, 1543;  81, 1717;  83, 1786;  83, 1424, 1425;  84, 1588, 1590;  85, 1709, 1717. 

Hannibal,  Mo.    R.,  80, 1546;  81, 1719;  83, 1789;  83, 1428. 

Louisiana,  Mo.    R.,  81, 1723, 1724;  83, 1790;  83, 1428. 


r See  pp.  14-22  fori 
Lexplanations,  eftc.J 
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See  p.  1068. 


MISSISSIPPI  RIVER.      See  special  index,  p.  1071. 


OPERATIONS." 

1879-80.  Constr.  of  brush  and  st.  dams  and 
shore  protection  at  Canton,  Gilberts  Isld.,  and 
Slim  Isld.;  dr.  at  Hannibal  and  below  Cincinnati 
Landing,  80, 1506-1613.  Quincy  H.,  1,800'  of  spur 
dams  built  and  48,900  c.  y .  dr.  from  Quincy  B .,  80, 
1544-1545. 

1880-81.  Constr.  of  brush  and  st.  dams  and 
shore  protection  at  Gilberts  and  Denmark  Tslds., 
Gregorys  Landing,  and  Westport  Chute,  Si,  1696- 
1699.  8,417  c.  y.  brush  and  st.  placed  in  wing  dams 
at  Alexandria,  81,  1717.  Quincy  Dam,  closing 
square  chutes  commenced  and  15,305  c.  y.  dr.  from 
Quincy  B.,  81,  1717,  1718.  Hannibal,  54,000  c.  y. 
dr.  from  bar,  and  constr.  of  dam  at  Glasscox  Isld., 
81, 1719.  Louisiana,  spur  dam  apposite  ss.  land- 
ing commenced,  81,  237. 

1881-82.  Constr.  of  brush  and  St.  dams  and 
shore  protection  at  Gilberts  and  Denmarlj;  Islds., 
Gregorys  Landing,  Canton  and  Smoots  Chutes; 
constr.  of  dr.  and  dumps  in  progress;  operations  at 
Dixon  Quarry,  82,  1763-1766.  3,785  c.  y.  brush 
and  St.  placed  in  wing  dams  at  Alexandria,  82, 
1786.  Proj.  completed,  83, 1426.  Hannibal,  49,712 
c.  y.  dr.  from  bar  and  lower  wing  dam  completed, 
82,  234.  Louisiana,  spur  dam  completed  to  length 
of  1,000',  82, 1791. 

1882-83.  Constr.  of  brush  and  St.  dams  and 
shore  protection  at  Gregorys  Landing,  Qnincy, 
Hannibal,  Loxiisiana,  Cap  au  Gris,  Bolters,  and 
Dardenne  Islds.;  progress  on  dr.  and  dump  boats; 
operations  at  Dixon  Quarry,  83, 1395-1403.  Quincy 
B.,  63,677  c.  y.  dr.,  83, 1426. 

1883-84.  Constr.  of  brush  and  st.  dams  and 
shore  protection  at  Louisiana,  Quincy,  Gilberts 
Isld.,  Alexandria,  Marion  City,  Hannibal,  Canton, 
Denmarli  Isld.,  and  Dardenne  Isld.;  dr.  at  How- 
ards (Smoots)  Crossing,  and  above  Mundys  Land- 
ing; completion  of  dr.  and  dumps,  84,  1560-1570. 
Quincy,  wing  dams  built  in  1879  strengthened,  and 
protection  placed  at  head  of  isld.  427,  84, 1589. 

1884-85.  Works  trans,  to  Miss.  B.  Com., 
Sept.  1, 1884,  8S,  261. 

Constr.  of  brush  and  st.  dams  and  shore  protec- 
tion at  Louisiana,  Quincy,  Brokau  Isld.,  Canton, 
and  La  Grange  and  Bolton  Islds.,  83,  1685, -2539, 
2935. 

1885-86.  Repair  of  dams  at  Carrolls,  Coon, 
and  Slim  Islds.;  new  dams  commenced  at  West- 
port  Chute;  North  and  SouUi  Fritz  Islds.;  dr.  at 
Quincy  B.,  Hickory  Chute,  and  Wyaconda  Bar, 

86,  2143,  2154-2156,  2851,  2853.  Repair  of  closing 
dams  at  Denmark,  Carrolls,  Hickory,  and  Slim 
Islds.;  constr.  of  dams  at  Westport  Chute  and 
Fritz  Islds.;  completing  revet,  at  Cinciimati  Land- 
ing; dr.  at  Quincy  B.,  Hickory  Chute,  and  Wya- 
conda; minor  repairs  and  work  on  shore  protection, 

87,  2691,  2719. 


1886-87.  Dr.  at  mouth  of  Hamburg  B.;  dam 
constr.  at  Oyster  Isld.,  Islds.  600  and  601,  Gilberts 
Isld.,  Cincinnati  Chute,  and  Turners  Isld.;  constr. 
and  operation  of  hydraulic  dr.,  87, 1608-1612. 

1887-88.  4,627  o.  y.  r.  and  3,762  c.  y.  brush 
placed  in  dam  constr.  near  Cap  au  Gris;  3,000  o.  y. 
r.  and  1,339  o.  y.  brush  used  in  st.  protection  at 
Isld.  500  and  at  Cap  au  Gris,  88,  1461.  1,225  1.  f. 
of  brush  and  st.  dam  built  at  Martins  Landing; 
4,686  c.  y.  r.  and  1,731  c.  y.  brush  used  in  revet, 
at  Peruque  Isld.  and  Isld.  607;  2,211  o.  y.  r.  placed 
in  Dardenne  Isld.  Dam;  1,583  c.  y.  r.  xised  in  repair 
of  shore  protection  at  Bolters  Isld.  Towhead,  88, 
1462. 

Under  contract: 

2,571  c.  y.  r.  and  2,153  c.  y.  brush  placed  m  dam 
and  shore  protection  at  Gilberts  Isld.;  1,852  c.  y. 
r.  and  2,097  c.  y.  brush  used  in  completion  of  main 
dam  at  Turners  Isld.,  88,  1462;  7,127  c.  y.  r.  and 
5,628  c.  y.  brush'used  at  Stag  Isld.  Dam;  5,220  c.  y. 
r.  and  2,832  c.  y.  brush  used  in  constr.  of  1,800  l.f. 
of  wing  dam  above  Hannibal,  88, 1463. 

1888-89.  246,000  c.  y.  material  used  in  repair 
of  levees,  89,  1719;  37,962  c.  y.  r.  and  23,670  c.  y. 
brush  used  in  constr.  and  repair  of  wing  dams  and 
shore  protection,  89, 1720. 

Hired  labor: 

19,200  c.  y.  gravel  dr.  and  dumped  upon  West- 
port  Chute  Dam;  3,706  c.  y.  dr.  from  chan.  above 
Hamburg  B.,  89, 1721. 

1889-00.  24,200  c.  y.  i.  and  12,108  c.  y.  brush 
used  in  constr.  and  repair  of  wing  dams  and  shore 
protection,  90, 2006. 

67,568  c.  y.  dr.  from  bar  in  front  of  landing  at 
Hannibal,  90,  2007.  Hydraulic  dr.  at  Whitneys 
Bar,  90,  2008.  Jxlensive  repairs  to  plant,  90, 
2010. 

1890-91.    Repairs  to  barges,  91,  2120;  34,763 

0.  y.  dr.  at  Cedar  Creek  Bar,  91,  2121. 

4,460  1.  f.  of  shore  protection  laid  at  Cottonwood 
Isld.,  consuming  10,496  c.  y.  of  brush  and  st.,  91, 
2120;  36,203  c.  y.  dr.  and  dmnped  upon  dam  at 
head  of  Clarksville  Isld.;  24,313  c.  y.  brush  and  st. 
bank  protection  placed  at  Sny  Isld.  Levee;  1,125 

1.  f.  of  wing  dam  btillt  at  Cottonwood  Isld.,  91, 
2122.  Total  r.  and  brush,  used  in  wing  dams  and 
shore  protection,  43,183  c.  y.,  91,  2123. 

1891-92.  48,200  c.  y.  material  dr.  in  Quuicy 
B.,  92, 1767. 

Dam  at  Clarksville  Isld.  raised  and  strengthened; 
repairs  to  shore  protection  at  Scotts  Landing; 
2,750  0.  y.  1.  and  527  c.  y.  brush  used  in  shore  pro- 
tection opposite  foot  of  Hog-back  Isld.;  1,800  c.  y. 
r.  and  871  c.  y.  brush  used  in  wing  dam  at  Hickory 
Chute;  1,252  c.  y.  j.  and  1,362  c.  y.  brush  used  in 
constr.  of  wing  dam  at  Tully  Isld.;  19,542  c.  y. 
gravel  used  in  shore  protection  above  Hannibal 
Br.  and  at  bend  of  Tully  Isld.,  92, 1767, 1768. 


1  Comparative  cost  of  brush  and  st.  pier  since  1872  to  1885,  86, 1406.    Comparative  cost  of  dr.  from  1878 
to  1886,  86, 1407. 
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PHYSICAL  CHARACTERISTICS. 

L.-w.  line,  80, 1518. 
Discharge  of  R.,  80, 1518. 
List  of  bencli  marks,  80, 1520. 
Drainage  area  of  tributaries,  80, 1522. 
Sediment  obstr.,  80, 1531. 

PLANS.    (See  Projects.) 

In  1891  the  BE.  reported  "reopening  of  Willow 
Slough  or  some  other  chan.  from  Mississippi  E.  to 
Quincy  B."  inadvisable,  91, 2132. 


PROJECTS. 

The  general  proj.  Des  Moines  Bapids  to  mouth 
of  Illinois  R.,  161  m.,  closure  of  side  chans.  with 
low  dams,  usually  of  brush  and  St.;  contraction  of 
width  of  R.,  where  excessive,  with  spur  dikes  of 
brush  and  St.,  and  protection  of  banks  subject  to 
erosion  with  brush  mattress,  covered  with  St.; 
object  sought,  a  l.-w.  d.  of  about  5',  81,  2746;  85, 
2539;  87,  217. 

At  Alexandria  H.,  Mo.,  proj.  of  1879  proposed 
imp.  to  5'  at  1.  w.  of  Warsaw  Crossing  Bar  with 
wing  dams;  est.,  830,945.75,  79,  1150;  83,  240. 
Imp.  accomplished  in  1883  by  expend,  of  $16,000, 
83, 1424.. 

At  Quincy  H.  and  B.,  proj.  of  1879  proposed  imp. 
of  bar  in  front  of  the  city  landing  with  3  spur  dikes 
and  1  closing  dam  from  the  right  bank,  and  imp. 
of  Quincy  for  use  as  an  ice  H.,  and  to  accommodate 
C.  by  dr.  to  6';  est.,  $224,110,  79,  1130,  1131;  80, 
1543. 

The  proj .  for  imp.  of  E.  at  Hannibal,  Mo. ,  adopted 
in  1880,  proposed  removal  of  bar  in  front  of  city  by 


dr.,  and  prevention  of  its  re-formation  with  spur 
dikes  from  Illinois  shore;  est.,  $60,000,  80, 1547. 

By  Maj.  Mackenzie,  1880,  vicinity  of  Louisiana, 
Mo.,  6'  at  1.  w.,  with  spur  dike  from  the  Illinois 
shore  opposite  Louisiana,  by  removal  of  r.  from 
Chan,  below  br.,  the  closing  of  Buflalo  Isld.  and 
Brokau  Chutes,  with  spur  dike  from  the  Illinois 
shore  below  the  br.,  and  by  shore  protection  of 
Buflalo  Isld.;  est.,  $55,000,  81, 1723, 1726. 

In  1887  BE.  recom.,  pending  preparation  of  con- 
secutive plan  for  imp.  of  this  portion  of  Mississippi 
E.,  that  operations  be  continued  imder  existing 
proj.,  the  general  purpose  being  to  secure  a  l.-w. 
Chan,  throughout  of  an  average  w.  of  2,000'  by 
constr.  of  works  of  contraction,  closing  duplicate 
Chans,  and  isld.  chutes,  and  revet,  of  banks,  88, 
1469,  1470. 

SURVEYS. 

St.  Paul  to  mouth  of  Illinois  B.,  80, 1514. 
Burlington  to  Montrose,  Iowa,  80, 1526. 
At  Quincy,  HI.,  85, 266. 
At  Louisiana,  81, 1724. 

Sur.  of  Willow  Slough,  made,  1890,  by  Maj. 
Euffner,  91, 2125. 


Canton  Bar,  80, 1512. 

Hannibal  H.,  80, 1512. 

GUbertB  Isld.,  80, 1512. 

Slim  Isld.  Bar,  80, 1512. 

Gregory  Landing,  83, 1396. 

Vicinity  of  Louisiana,  84, 1564. 

Quincy  H.  and  B.,  80, 1544;  83, 1425. 


HH-304 


Clarksville  Harbor,  Mo. 


ENGINEERS. 

CMet  of  Engineers.    R.,  89, 231. 

In  charge.    Capt.  B.  H.  Eufflnor.    R.,  89, 1722. 


dam  1,000'  1.,  and  wing  dam  above  head  of  the 
isld.  from  the  Illinois  shore,  in  such  a  direction 
and  of  such  a  1.  as  would  serve  to  confine  the  chan. 
to  the  Missouri  shore;  est.,  $25,000,  89, 1724. 


PLANS.  SURVEY. 

By  Capt.  Euffner,  1889,  closing  the  chute  bet.         Ejj.  au.  act  Aug.  11, 
Clarksville  Isld.  and  the  Illinois  shore  by  a  gravel      Euffner,  89, 1722. 


1888;  made,  1889,  by  Capt. 


HH-315 


Quincy  Harbor,  111. 


APPROPRIATION.    (See  p.  1089.) 

ENGINEERS. 

Chief  of  Engineers.    R.,  79, 130, 133. 

in  charge.    Maj.  F.  U.  Farquhar.    R.,  79, 1130. 

PHYSICAL  CHARACTERISTICS, 

Discharge  and  slope  of  E.,  79, 1130. 


PROJECTS. 

Maj.  Farquhar,  1879,  imp.  of  bar  opposite  city 
by:  (1)  3  spur  dikes  and  1  closing  dam  from  right 
bank;  (2)  imp.  of  Quincy  B.  by  dr.;  est.,  $224,110, 
79, 1130, 1131. 

SURVEYS. 

At  Quincy,  78, 101;  79, 133, 1130. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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MISSISSIPPI  EIVEE.      See  special  index,  p.  1071. 


HH-320 


Warsaw,  111. 


ENGINEERS. 

Chief  of  Engineers.    B.,  91, 264,  2134. 
In  charge.    Maj.  B.  H.  Ruflner,  1890.    R.,  91, 
2134. 

PHTSICAI,  CHARACTERISTICS. 

Description  of,  91, 2135. 


In  1890  Maj.  Ruffner  reported  tliat  removal  of 
bar  at  this  locality  would  be  detrimental  to  that 
portion  of  the  navigable  R.,  91,  2136. 

SXJRVETS. 

Ex.  to  remove  bar  au.  act  Sept.  19,  1890;  made, 
1890,  by  Maj.  Ruflner,  91, 2135. 


HH-331 


ENGINEERS. 


Alexandria  Harbor,  Mo. 


PROJECT. 

Chief  of  Engineers.    R.,  78, 101;  79, 133.  By  Maj.  Farquhar,  removing  bar  with  3  spur 

In  charge.    Msj.  F.  TJ.  Farquhar.    B.,  79, 1150.      dikes  on  the  right  bank  and  1  on  the  left;  est., 

830,946,  79, 1160. 
PHYSICAL  CHARACTERISTICS. 
Discharge  of  R.,  79, 1150.  SURVEY. 

Slope  of  R.,  79, 1150.  In  vicinity  of  Alexandria,  1878,  78, 101;  79, 133. 


HH-233(a) 


Des  Moines  Bapids. 
dock.)' 


(Including  canal   and  dry 


APPROPRIATIONS.    (Seep.  1089.) 

Au.  in  app.  bill  to  pay  land  damages,  68,  396. 

Effect  of  limited  and  irregular  app.,  67,  280;  70, 
59;  78,  324,  326,  328;  76,  659. 

Economy  of  large  app.,  71,288;  73,318;  73,323. 

Cause  for  increased  app.,  73, 324,  326. 

COMMERCE. 

Amount  of  C.  benelited  by  imp.,  67, 266,  279. 

Length  of  season  of  navigation,  67,  278. 

Suspended  during  1.  w.,  67,  279. 

Cost  of  transf.  of  cargoes,  67, 279,  306. 

Rapids  a  barrier  to  40,000  m.  of  internal  naviga- 
tion, 67, 270. 

Dimensions  of  imp.  required  for  C,  67, 323. 

Rules  and  regulations  to  govern  use  of  canal,  78, 
745;  85, 1701. 

Total  amount  of  traffic  passing  through  canal, 
1877  to  1891,  91,  2182. 

CONTRACTS.^ 

Ilenegan  &  Son,  section  work,  68,  420;  delay  of, 
69,  221;  failure  and  relinquishment  of  contract  by, 
69,  221. 


C.  E.  Tobie,  st.  for  lower  lock,  69,  236;  delay, 
69, 227;  failure,  69, 212, 227;  73,  426. 

J.  J.  Dull,  continuing  section  work  relinquished 
by  Henegan  &  Son,  69, 222. 

Dull  &  Williams,  continuing  section  work  to 
amount  of  app.,  $200,000,  70,  284,  308;  work  con- 
tinued, on  faith,  by  D.  &  W.  after  expiration  of 
app.,  70,  295;  extended  to  cover  app.,  $260,000, 
71,  282;  extended  to  cover  app.,  $341,000,  71,  283; 
reliable  character  of  contractors,  73,  317. 

F.  D.  Van  Wagenen,  section  work,  73,  430. 

J.  W.  Kittle,  section  work,  74,  306;  extension  of 
time  asked  for  and  granted,  74,  306;  completed 
Deo.  26,  1874,  76,  454. 

Case  &  Co.,  st.  for  lock  work,  69,  227;  n,ew  con- 
tract (from  open  market  bids)  made  with,  71,  286. 

Wells,  Timbermam  &  Co.,  st.  for  lower  lock,  71, 
287;  73,  430;  st.  for  guard  lock,  75,  462. 

E.  Owen,  labor  on  lower  lock,  69,  236;  71,  284, 
285,  288;  bad  work,  78,  737. 

W.  Johnson,  labor  on  middle  lock,  71,  286,  288; 
73,  430. 

J.  W.  Kittle,  labor  on  guard  lock,  74,  305;  ex- 
tension of  time  granted,  74,  306;  contract  com- 
pleted Dec.  20,  1874,  76,  454. 


'  Sur.— R.,  July  12,  1829;  Dec.  6,  1837,  est.,  $189,622;  Apr.  6,  1854,  est.,  $219,810,  $195,470.    (H.  D.  482, 
55th,  2d.) 
'  Contract  and  hired  labor,  comparison  of  prices  and  cost,  75,  460;  76, 657,  659. 

30462°— H.  Doc.  740,  63-2-^-76 
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J.  Clark,  cement,  69,  236;  71,  287;  new  contract 
made,  71, 287,  288;  new  contract  made,  73,  430. 

St.  Louis  Cement  Co.,  cement  lor  guard  lock,  75, 
462. 

J.  S.  Eearden,  lock-gate  timber,  70,  300,  308; 
abandoned  Feb.  5, 1870,  70, 300. 

J.  Carroll,  remainder  of  lock-gate  timber,  70, 
300,  308;  contract  completed  Mar.  10,  1870,  71,  288. 

Copeland  &  Co.,  planing  lock-gate  timber,  70, 
300;  completed  Nov.  17, 1870,  71,  288. 

M.  Sellers,  look-gate  castings,  70,  299,  308;  com- 
pleted May  19,  1871,  71,  287. 

1881.  Tallant  Marble  Co.,  riprap  St.,  12.34  c.  y., 
Sa,  1779. 

1883.  Patterson  Bros.,  riprap  St.,  $3  o.  y.,  83, 
1779. 

1884.  Patterson  Bros.,  St.,  85, 1698, 1708. 

1886.  Patterson  Bros.,  St.,  87, 1662. 

1887.  Meacham  &  Wright,  hydraulic  cement, 
87, 1662. 

1888.  Patterson  Bros.,  St.,  38,269,  89,  1771. 
W.  J.  Bwatch,  iron,  S581.94,  89,  1770.  Carson  & 
Rand,  timber,  $6,916,  89, 1770. 

1889.  Patterson  Bros.,  st.,  $10,350,  89,  1771. 
Meacham  &  Wright,  hydraulic  cement,  $1.16  bbl., 
89,  1771.  F.  W.  Menke  Stone  &  Lime  Co.,  st. 
office  building,  $5,952,  90,  2061. 

ENGINEERS. 

Chief  ot  Engineers: 

Order  of,  assigning  Lt.  Col.  Wilson  (Thirty- 
fifth  Infantry)  to  charge,  67,  273. 

Letter  concerning  settlement  of  land  dam- 
ages, 68, 395. 

B.,  66,  4,  ii,  41,  iii,  33,  37;  67, 36;  68, 52, 385; 
69,  44;  70,  69;  71,  65;  73,  51,  319;  73,  52;  74, 
69;  76,  64;  76,  83;  77,  83;  78,  101;  79,  133; 
80,  177;  81,  238;  83,  232,  233;  83,  239,  240; 
84, 242,  243;  85, 263,  264;  86, 253,  264;  87, 219, 
220,  221;  88,  198,  199;  89,  233;  90,  208,  209; 
91,  266;  93,  264,  266;  93,  286;  94,  263;  03, 
1^5. 

Boards: 

The  woik  previous  to  1866  in  charge  of  a  BE., 
66,4. 

Board  constituted,  1867,  to  consider  and  report 
on  plan  for  imp.  of  Mississippi  K.  at  Des  Moines 
Rapids,  without  restrictions,  67,  310.  Board 
adopted  and  recom.  modifications  of  proj.  presented 
by  Lt.  CoL  J.  H.  Wilson  (see  Project);  recom. 
approv.  by  Chief  of  Engineers,  67,  36,  265,  307,  350, 
362.  (Col.  Macomb,  Lt.  Col.  Wilson,  Maj.  Warren, 
W.  M.  Roberts,  U.  S.  C.  E.,  and  Capt.  Hains.) 

Board  convened,  1871,  to  report  on  condition  of 
Imp.,  progress  made,  work  to  be  done,  and  causes 
of  diflerence,  if  any,  in  est.  cost  of  completion  and 
est.  submitted,  73,  319.  Board  reviewed  work 
done  and  to  be  done,  73,  321,  323;  reported  it  car- 
ried on  in  strict  accordance  with  laws  of  Congress, 
73, 323;  increased  est.  of  completion  due  to  partial 


app.,  73,  324.  (CoL  Macomb,  J.  H.  Wilson,  ¥.  S. 
C.  E.,  and  Capt.  Bumham.) 

BERH.  recom.,  1903,  private  interests  be  allowed 
to  constr.  1.  and  d.  at  foot  of  rapids;  also  reported 
enlargement  of  existing  canal  unnecessary,  03, 
1605. 

In  charge: 

Capt.  J.  n.  Wilson,  1866-71;  66,  ii,  41;  67,  273. 
B.,  67, 264, 275;  68,385;  69,  212;  70,293;  71,  263. 

Col.  J.  N.  Macomb,  1871-77;  71,  56.  B.,  71,  258; 
73,  282,325;  73,  416;  74,303;  76,  464;  76,  657;  77, 
636. 

Joint  report  ot  Col.  Macomb  and  J.  H.  Wilson, 
U.  S.  C.  E.,  73,  325. 

Capt.  A.  Stickney,  1878-81;  78,  101.  B.  on 
mainten.  and  operations,  78,  733;  79,  1151;  (Maj.) 
80,  1565;  81, 1731. 

Maj.  A.  Mackenzie,  1881-94.    E.,  83,  1777,  1781; 

83,  1413,  1416,  1422;  84,  1676,  1680,  1586;  85,  1697, 
1700,  1707;  86, 1465,  1468,  1477;  87, 1639, 1644, 1661; 
88,  1518,  1621,  1527;  89,  1767,  1772,  1776;  90,  2060, 
2064,  2070;  91,  2172,  2174;  93,  1772,  1773;  93,  2240; 
94, 1683. 

Maj.  C.  McD.  Townsejid,  1903.    B.,  03, 1500. 

Assistants: 

D.  C.  Jennd.  B.  on  location  and  cost,  67,  282. 
U.  S.C.  E.  In  local  charge.    B.,  68,  396. 

H.  A.  TJMEers,  67,  275;  69,  226;  70,  298.  B.  on 
geology  of  rapids,  67,  305. 

E.  F.  Hoffman,  67,  275. 

Capt.  L.  C.  Overman.    B.,  68,  391;  69, 219. 

A.  Notj,  70,  298. 

O.  S.  Willey,  70,  298;  73, 319;  73,  421. 

2d  Lt.  J.  E.  Griffith,  69,  228;  70,  299;  71,  288; 
73,  319;  73,  421. 

Mr.  Bayless,  73, 319. 

Mr.  Middleton,  73,  319. 

E.  Bennet,  68,  394. 

A.  H.  Blaisdell,  71,  284;  73, 317;  73, 42L 

J.  H.  Striedinger,  68, 394. 

Capt.  A.  Stickney  assigned  to  local  charge  Oct. 
21,  1872,  73,  416.  B.,  73,  416;  74,  304;  76,  455, 
76,  668;  77,  637. 

E.  H.  Worrall,  68,  394;  69,  224;  71,  284;  73, 
319;  73,421. 

O.  L.  Wetmore,  68,  394;  69, 224. 

A.  G.  Keefer,  68,  394;  69, 226. 

W.  Hormuth,  68,  394;  69, 225;  70, 298. 

J.  P.  Frizzell,  69, 226;  70, 299. 

Capt.  A.  H.  Bumham  in  local  charge,  71,  266, 
282;  73,  315;  73,  423. 

Capt.  A.  Stickney,  73,  416. 

M.  Meigs.    B,  83, 1779, 1782;  83, 1415, 1419, 1423; 

84,  1578,  1582,  1688;  85,  1699,  1704,  1708;  86,  1466, 
1473,  1477;  87,  1642,  1648,  1662;  88,  1526,  1528;  89, 
1774;  90,  2061,  2067,  2070;  91,  2173,  2183;  93,  1772, 
1777. 


rSee  pp.  14-22  for"! 
Lexplanations,  etc.J 
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See  p.  1068. 


MUSSISSIPPI  RIVEB.      See  special  index,  p.  1071. 


ESTIMATES.    (See  Plans  and  Projects.) 

Orig.  pro].,  imp.  natural  chan.  4'  x  200',  12,662,- 
797,  67,  280,  324,  326,  350;  increased  w.  and  d.,  67, 
325,  350. 

01  plans  discussed  by  BE.,  imp.  natural  chan. 
ot  E.  by  r.  excavation  5'  x  200',  $3,504,182,  67,  325, 
350. 

Of  "dams  entirely  across  R.,  with  looks,  etc.," 
J2,460,091,  67,  327,  350. 

Of  G.  Edmunds,  plan  "dam  from  isld.  to  Illinois 
shore,  etc.,"  $1,926,720,  67, 332,  350. 

01  "an  excavated  shore  chan.  on  Iowa  side  (with 
exterior  embantonent),"  5'  x  200',  $3,317,874;  for 
other  w.  and  d.,  67,  334,  350. 

Of  "canal  on  Illinois  side"  similar  to  dimensions 
of  plan  recom.  by  BE.,  $3,271,430,  67,  343,  350. 

Of  Lt.  Col.  Wilson's  plans,  canal  6'x  300',  with 
Chan,  on  Montrose  Chain,  6'  x  200',  $3,390,000,  67, 
285,  338;  for  canal  300'  w.  in  embankment,  200'  in 
excavation,  Montrose  Chan.  6'  d.,  $3,110,000,  67, 
285,  338;  for  canal  5'  x  300',  Montrose  Chan.  5'  d., 
$2,990,000,  67,  286,  339;  for  canal  300'  w.  in  em- 
bankment, 200'  in  excavation,  Montrose  Chan.  6' 
d.,  $2,710,000,  67,  286,  339. 

Plan  adopted  and  recom.  by  BE.,  July  20,  1867, 
and  approv.  by  Sec.  ol  War  (see  Projects),  $2,600,- 
000,  67,  339. 

Cost  ol  mainten.,  $15,200  per  year,  67, 284. 

Of  cost  of  completion,  Dec.  9,  1870,  $1,326,134, 
71,  263;  Aug.  1,  1871,  $1,000,000,  71,  288;  as  re- 
vised by  BE.,  Dec.  2, 1871,  $1,734,659,  73,  325. 

Canal  excavation  exceeds  orig.  est.  27,421  c.  y.; 
reason  for,  71, 266;  73, 324;  cause  of  increased  est., 
73,  51,  324,  326;  76,  658. 

Report  of  BE.,  Dec.  2,  1871,  on  work  done  and 
remaining  to  be  done,  with  est.  for,  73,  320. 

Of  cost  of  entire  completion,  June  30, 1872,  $1,723,- 
481,  73,  318. 

Est.  increased  by  25,200  c.  y.  of  r.  on  Montrose 
Chain,  and  not  previously  recognized,  76, 668. 

Est.  cost  of  operation  and  mainten.  of  canal  free 
from  tolls,  $40,000,  78, 738,  747. 

For  boom  at  head  of  guard  lock,  $6,000;  for  in- 
creasing height  of  guard-lock  walls,  $16,000,  79, 
1156;  lor  completion  and  operation  of  canal,  $129,- 
065,  79, 1157. 

LEGAL  FROCEEDnyGS. 

Rules  and  regulations  governing  canal,  78,  745. 

LEGISLATION. 

Laws  of  Iowa  inadequate  for  condemnation  of 
private  lands  for  public  use;  passage  of  special  law 
lor;  lack  of  an.  m  bill  making  app.  to  pay  lor  land 
damages,  68,  396. 

Action  of  commissioners  in  settlement  of  land 
damages,  69,  228. 


Act  of  Congress  providing  that  no  tolls  shall  ever 
be  collected  on  canal,  78,  738. 
Relating  to  operation  of  canal,  81,  385. 
Relating  to  oonstr.  of  dry  dock,  83,  233,  388. 
Relating  to  oonstr.  ol  pier,  85, 1697. 

OPEEATIONS.1 

1870-71.  Progress  on  section  work,  71,  266, 
282;  progress  on  lock  work,  71,  267,  284.  Diffi- 
culty from  leaks  under  banks  and  into  lock  pits, 
71, 283. 

1871-73.  Progress  on  section  and  look  work, 
73,  315,  316.  Operations  suspended  from  July  21, 
1871,  for  lack  of  fimds,  73,  317;  review  of  past 
operations  and  work  remaining  to  be  done,  73, 
321,  323. 

1873-73.  Operations  resumed  Sept.  5,  1872, 
73,  417.  Progress  on  section  work,  73,  418;  near 
completion  of  lower  and  middle  locks,  73,  419. 
Injury  to  embankment  during  the  winter,  73,  417. 
Section  work  suspended  from  Nov.  9,  1872,  73, 
417.    Injury  to  lock  timber  from  exposin-e,  73,  420. 

1873-74.  Completion  of  masonry  at  lower  and 
middle  locks,  74,  303;  completion  of  section  work 
in  lock  section,  74,  303,  304.  U.S.  assumes  uncer- 
tain element  of  cost  in  constr.  of  cofferdams,  74, 
303,  306. 

1874-75.  Progress  ol  section  and  lock  work, 
75,  456.  Rock  excavation  at  entrance  to  canal 
completed,  75,  454,  457.  Constr.  of  catch  pools  at 
creek  mouths,  75,  466;  76,  657.  Difficulty  Irom 
leaks  under  canal  embahkments,  75,  454.  Com- 
parison of  cost  of  work  by  hired  labor  and  contract, 
75,  460. 

1875-76.  Removal  of  detached  patches  of  r. 
by  chisel  boats,  76,  657,  661.  Progress  on  section 
and  lock  work,  76,  657,  669,  061.  Removal  of  r. 
from  chan.  through  Montrose  Chain,  76,  660. 
Constr.  of  engine  houses  and  machinery  for  operar 
tion  of  locks,  76,  664.  Cost  of  work  with  hired 
labor,  76,  662.  Disastrous  effects  of  floods,  76, 
657,  659. 

1876-77.  Completion  of  looks  and  canal  prism, 
77, 536, 538.  Progress  on  lock  gates  and  machinery, 
77,  539.  Results  obtained  with  hired  labor,  77, 
537. 

1877-78.  Completion  and  opening  of  canal 
Aug.  22,  1877;  partial  failure  of  miter  sills  and  re- 
pair of  same,  78, 101,  734,  739,  742.  Purchase  of  dr. 
for  operating  in  canal,  78,  745. 

1878-79.  Mainten.  and  operation  of  canal;  dr. 
r.  from  Montrose  Chan,  and  from  chan.  in  front  of 
Montrose;  also  sediment  from  prism  of  canal;  com- 
pletion of  lock  gates  and  machinery,  79, 133,  1151. 

1879-80.  2,231  c.  y.  r.  removed  from  chan., 
80,  1667;  39,336  c.  y.  mud  removed  from  canal; 
look  grounds  graded  and  riprap  face  wall  built, 
80, 1558, 1561. 

Operation  of  canal,  80, 1660. 


1  History  of  dry-dock  constr.  at  Des  Moines  Rapids  Canal,  91,  2176. 
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1880-81.  1,481  c.  y.  r.  removed  from  chan,, 
81,  1732.  2  timber  cribs  placed  at  entrance  to 
canal;  9,003  e.  y .  mud  removed  from  canal;  grading 
lock  grounds,  81,  1734.  Provision  lor  future  oper- 
ation of  canal,  81,  385. 

Operation  of  canal,  81, 1734. 

1881-83.  1,332  c.  y.  r.  removed  from  cban., 
83, 1777,  1780;  352  c.  y.  st.  placed  tor  embaniment 
protection,  83,  1777;  67,790  c.  y.  mud  removed 
from  canal;  repairs  to  canal  embankment,  82, 
1781, 1783. 

1882-83.  3,764  c.  y.  removed  from  chan.; 
14,223  s.  y.  riprap  face  st.  laid  in  canal  embank- 
ment; preparations  made  for  raising  lower  lock 
walls;  repairs  to  guiding  cribs,  83,  1415;  repair  of 
canal  embanlcment,  locks,  and  dr.;  100,000  c.  y. 
mud  removed  from  canal,  83, 1419, 1420. 

Operation  of  canal,  83, 1416. 

Preparations  for  constr.  of  dry  dock,  83, 1423. 

1883-84.  7,089  s.  y.  riprap  protection  placed 
on  canal  embankment;  e.  wing  wall  at  foot  of  canal 
raised;  2,380  c.  y.  r.  and  26,067  c.  y.  sand  removed 
from  Chan.,  84,  1577,  1579.  824  c.  y.  i.  and  77,931 
c.  y.  sand  removed  from  canal  and  approaches,  84, 
1583.  Repairs  to  dr.  boat  and  lock  machinery,  84, 
1584. 

Operation  of  canal,  84, 1680. 

Progress  on  dry  dock,  84, 1587, 1588. 

1884-85.  4,608  c.  y.  riprap  st.  placed  in  canal 
embankment;  west  wing  wall  at  foot  of  canal 
raised;  1,814  c.  y.  i.  removed  from  chan.,  85, 1699. 
500  1.  f.  canal  embankment  repaired;  44,103  o.  y.  of 
deposit  dr.  from  canal  and  approaches,  85, 1704. 

Operation  of  canal,  85, 1700. 

Progress  on  dry  dock,  85, 1707. 

1885-86.  5,284  s.  y .  riprap  protection  placed  on 
canal  embankment;  2  guiding  cribs  placed  above 
guard  lock,  86, 1465.  65,970  c.  y .  of  deposit  removed 
from  canal  and  approaches;  repairs  to  lock  machin- 
ery and  dr.,  86, 1473, 1474. 

Operation  of  canal,  86, 1468. 

Progress  on  dry  dock,  86,  1477.  Cost  of  dr.  in 
canal,  86, 1474. 

1886-87.  1,353  s.  y.  of  slope  waU  laid  on  canal 
embankment;  1,313  c.  y.  st.  placed  along  foot  of  em- 
bankment; 209  c.  y.  r.  removed  from  Nashville 
Chan.,  87, 1640, 1642. 

Operation  and  care  of  canal;  78,537  c.  y.  dr.  from 
canal;  repairs  to  canal  embankment,  87, 1644, 1648. 

Progress  on  constr.  of  dry  dock,  87, 1651, 1652. 

1887-88.  2,143  s.  y.  of  slope  wall  laid  on  canal 
embankment,  88, 1519. 

Operation  and  care  of  canal,  88, 1521,  1523,  1525. 

47,333  c.  y.  dr.  from  canal,  88,  1525.  2,232  c.  y. 
masonry  and  147  c.  y.  riprap  laid  and  1,713  c.  y. 
earth  and  272  o.  y.  r.  excavated  at  dry  dock,  88, 
1528. 

1888-89.  Constr.  of  floating  boom,  r.  removal 
above  Nashville,  and  elevation  of  lock  walls  at  lower 
lodk,  89, 1768. 

Operation  and  care  of  canal,  89, 1772. 


86,278  c.  y.  dr.  from  the  canal,  89, 1775.  Grading 
and  paving  of  bottom  of  dry  dock  completed,  pump 
house  built,  and  pumps  set  up,  89, 1776. 

1889-90.  Lock  chamber  walls  completed;  st. 
office  building  built  at  lower  lock  and  sluice  ten- 
der's cottage  at  Sandusky;  Sandusky  sluice  com- 
pleted, 90, 2062. 

Operation  and  care  of  canal,  90, 2064. 

23,830  c.  y.  dr.  from  the  canal,  90,  2069.  Dry 
dock  completed,  90, 2070. 

1890-91.  3,318  c.  y.  riprap  face  st.  laid  in  canal 
embankment;  work  of  raising  lock  walls  of  middle 
lock  completed,  91, 2172. 

Operation  and  care  of  canal  and  dry  dock,  91, 
2174. 

Lock  completed  in  accordance  with  approv.  proj., 
91,  2172. 

1891-93.  1,017  c.  y.  riprap  and  996  c.  y.  rubble 
St.  used  in  repair  of  canal  embankment;  1,271  s.  y. 
of  slope  wall  laid;  lock  walls  raised  and  lock  grounds 
filled  and  graded  at  middle  lock,  92, 1772, 1773. 

Operation  and  care  of  canal  and  dry  dock,  92, 
1772, 1773. 

1893-94.  2  patches  of  r.  drilled  and  blasted, 
and  1  guide  pier  built,  94, 1683. 


PHYSICAL  CHABACTEBISTICS. 

Of  upper  Mississippi  R.  and  Des  Moines  Rapids, 
67,  275,  277,  305,  312. 
Range  of  water  surface,  67,  278,  318, 322. 
Sediment,  amount  of,  67, 321. 
Volume  of  discharge,  67,  321. 

Relation  between  rise  on  rapids  and  rise  on  bars, 
67,  322. 

Description  of  rapids  and  vicinity,  03, 1500, 1507. 

PLANS.    (See  Estimates  and  Projects.) 

Of  imp.  previous  to  1867,  "removing  obstrs."  on 
rapids,  66,  iii,  36;  by  w.,  d.,  and  straightening 
chan.,  by  removing  r.  from  R.  bed,  67, 264,  324,32  5, 
335.  Rejected  by  Capt.  Wilson,  requiring  too  long 
to  complete,  too  expensive,  and  inadequate,  67, 
264,  280. 

Of  Lt.  Col.  J.  H.  Wilson,  subsequently  modified 
and  recom.  by  BE. 

Plans  examined  by  Board  as  follows:  67,  324; 
"for  imp.  natural  chan.  of  R.  by  excavating  r.," 
67,  324,  350;  rejected  as  costly  and  inadequate,  67, 
325,  335.  "For  dams  entirely  across  R.,  with  locks 
tor  SS.  and  chutes  for  rafts,  creating  slack-water 
navigation,"  67,  326,  350;  rejected  as  destroying 
present  navigation  during  average  and  h.  w., 
67, 328. 

Of  G.  Edmunds,  jr.,  "being  a  dam  from  isld.  at 
upper  chain  to  Illinois  shore,  with  wall  from  w.  end 
of  dam,  and  running  parallel  with  Iowa  shore,  etc.," 
67,  329,  350;  rejected  as  experimental  and  inade- 
quate, 67,  333.  For  "an  excavated  shore  chan.  on 
Iowa  side,  with  an  exterior  (R.)  embankment,"  67, 
333,  350;  compared  with  plan  recom.  by  BE.,  67, 
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343;  rejected  on  aocoimt  olcost,  67, 335.  For  a  sim- 
ilar imp.  on  Illinois  side,  67,  333.  For  "a  canal 
imp.  on  Illinois  side"  (similar  in  constr.  to  canal 
recom.  on  Iowa  side),  67,  342,  350;  compared  with 
plan  recom.  by  BE.,  67,  345;  would  require  dam 
across  K.  at  head  of  canal,  or  else  excavation  of  r. 
from  bed  of  R.,  67,  342,  348;  rejected  on  account  of 
the  dam  destroying  navigation  of  R.  during  average 
and  h.  w.,  and  increased  cost  from  excavation  of  r. 
in  bed  of  E.,  67,  342,  348.  For  "Livennore's  imp. 
chutes,"  67, 348;  rejected  as  experimental,  67, 349. 
For  "Brunot  imp.  float  gate  for  sluices  in  dams;" 
not  a  proper  plan  of  imp.,  but  Board  deemed  it  of 
sufficient  value  to  call  attention  of  dept.  to  it,  67, 
349. 

PROJECTS.    (See  Estimates  and  Plans.) 

Lt.  Lee,  1837,  natural  chan.  of  R.,  excavation  of  r. 
to  4'  below  1.  w.  of  1864,  and  for  w.  of  200';  plan 
partly  carried  out  by  removal  of  about  25,000  o.  y. 
of  r.,  costing  $350,000,  66,  ill,  36;  67,  264,  273,  324, 
335.  Considered  by  Col.  Wilson'as  requiring  too 
much  time  for  completion,  too  expensive,  and  inade- 
quate, 67,  264,  280,  324,  335. 

Lt.  Col.  J.  H.  Wilson  (35th  Infantry),  1867,  for 
lateral  canal  300'  w.,  6'  d.  on  Iowa  side,  Keokuk  to  • 
Nashville  (7.6  m.),  with  2  lifts  and  1  guard  lock; 
embankments  20'  w.  at  top,  carried  4'  above  h.  w., 
and  protected  inside  and  out  with  riprap,  the  canal 
connecting  with  a  through  cut  along  natural  chan. 
of  upper  chain,  the  through  cut  to  be  5'  (or  6')  x  200' 
d.,  67, 36,  264,  281, 282, 335.  Modified  by  BE.  May 
13,  1867,  viz,  embankment  to  be  reduced  to  10'  w. 
at  top,  to  be  carried  2'  above  h.  w.,  canal  to  be  re- 
duced in  excavation  to  w.  of  250',  the  riprap  on  canal 
side  of  the  embankment  to  be  carried  to  12'  above 
canal  bottom,  the  canal  to  have  a  minimum  d.  of  5' 
and  a  maximum  of  8',  lock  chambers  to  remain  as 
fixed  by  Lt.  Col.  Wilson  (80'  x  360'),  reverse  gates 
at  outlet  imnecessary;  the  through  cut  along  natural 
Chan,  of  upper  chain  to  be  further  investigated  by 
engineer  in  charge;  details  not  fixed  on  to  be  left  to 
be  arranged  by  engineer  in  charge,  subject  to  approv. 
of  dept.,  67,  36,  265,  307,  350.  Approv.  by  Sec.  of 
War,  concurred  in  by  Chief  of  Engineers,  67,  36, 
266.  Pier  at  lower  lock  changed  from  300'  to  150'  1., 
71,  267.  (Col.  Macomb,  Lt.  Col.  Wilson,  Maj. 
Warren,  W.  M.  Roberts,  U.  S.  0.  E.,  and  Capt. 
Hains.) 

Closed  canal  so  far  completed,  1877,  as  to  permit 
passage  of  boats;  opened  to  navigation  Aug.  22, 


1877,  78, 101,  739,  742.  In  1880  it  was  proposed  to 
raise  side  walls  of  middle  lock  and  build  2  guiding 
cribs  at  guard  lock,  80,  1662;  84,  1577.  In  1884, 
proposed  to  place  2  sluices  opposite  largest  creek  to 
prevent  silt  being  carried  into  canal,  84, 1677;  86, 
1467. 

In  1882  Maj.  Mackenzie  proposed  constr.  of  dry 
dock  in  connection  with  canal  100'  x  400',  and  located 
on  R.  side  of  canal  above  middle  lock;  est.,  $126,000, 
83, 1422, 1423. 

From  1856  to  1886,  $4,617,960  had  been  app.  for 
constr.  of  canal  and  chan.  through  rapids,  $360,500 
for  mainten.  and  operation  of  canal,  and  $108,750 
for  constr.  of  dry  dock,  leaving  amount  required  to 
complete  canal  proj.  $101,746,  and  dry  dock,  $16,250, 
86,  1467,  1469,  1478. 

In  1889  Maj .  Mackenzie  proposed  raising  lock  walls 
of  lower  lock,  constr.  of  an  office  building  at  lower 
lock,  r.  excavation  above  guard  lock,  sluice  constr,, 
and  protection  of  outside  slope  of  canal  embank- 
ment; est.,  $47,194,  89, 1768. 

Proj.  completed  in  1892,  93, 1772. 

Maj.  Townsend  reported,  1902,  that  1.  and  d.  at 
foot  of  Des  Moines  Rapids,  such  as  was  proposed  to 
be  built  by  private  interests  would  probably  imp. 
navigation  over  the  canal  and  locks,  also  that  there 
seemed  to  be  no  necessity,  present  or  prospective, 
of  increasing  size  of  locks;  cost  of  such  enlargement 
about  $1,000,000,  03, 1500. 

StTBVETS. 

Sur.  previously  made  by  Lee  and  Warren  of  little 
use  in  later  ex.,  67, 275. 

Sur.,  comparison  of,  67,  315. 

Sur.  to  determine  land  damages,  68,  395. 

Sur.  and  test  levels,  to  determine  accuracy  of  pre- 
vious, 73, 317. 

Sur.  in  1876  develop  26,200  c.  y .  of  r.  not  previously 
est.,  76, 658. 

Ex.  au.  act  June  13,  1902,  to  determine  the  effect 
on  navigation  of  a  I.  and  d.  at  the  foot  of  rapids;  also 
to  determine  necessity  and  cost  of  enlarging  locks 
of  present  canal.  E.  by  Maj.  Townsend,  Dec.  2, 
1902,  03, 1500.    (See  Projects.) 


Maps  of  sur.,  Appendix  i,  66.    List  of  maps  and 
plans  made  to  June  30, 1868,  68,  394. 
91, 2177. 


HH-233(b)    Des  Moines  Rapids  Canal  and  Dry  Doclc.   (Opera- 
tion and  care  of.) 


APPBOPKIATIONS.    (Seep.  1089.) 

COMMERCE. 

Description  of  it  will  be  found  at  the  commence- 
ment of  each  yearly  report. 


Large  and  important,  a  large  portion  being  in 
lumber. 

The  traffic  of  tho  canal  for  1900  showed  an  increase 
over  the  2  previous  years'  1.  w.,  especially  in  1900, 
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compelling  rafts  to  make  use  of  the  canal  instead  of 
going  over  the  rapids,  00,  2744. 

Amoiint  dependent  on  height  of  water  in  E.,  04, 
2196;  05,  429. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  287;  94,  263;  95, 
292;  90,  254;  97,  323;  98,  316;  99,  376;  00,  433; 
01,441;  03,371;  03,395;  04,418;  05,429;  06,468; 
07,494;  08,527;  09,5.58;  10,626;  11,671;  13,811. 

In  charge: 

Maj.  A.  Mackenzie.  1881-95.  R.,  93,  2241;  94, 
1684;  95,  2152. 

Lt.  Col.  W.  E.  King.  1895-97.  R.,  96, 1820;  97, 
2104. 

Capt.  C.  MoD.  Townsend,  1898-02.  R.,  98, 1794; 
99,  2160;  (Maj.)  00,  2744;  01,  2284;  03, 1651. 

Maj.  Jas.  L.  Lusk,  1903-04.  R.,  03,  1491;  04, 
2196. 

Maj.  C.  S.  EioM,  1905-09.  R.,  05, 1647;  06, 1425; 
07, 1668;  08, 1640;  09, 1633. 

Maj.  Chas.  KeUer,  1910-12.  R.,  10,  1788;  11, 
1957;  18,  2167. 

Assistants: 

Lt.  C.  Keller.    R.,  95,  2152. 

M.  Meigs,  U.  S.  C.  B.  R.,  93, 2246;  94, 1689;  95, 
2156;  96,  1825;  97,  2107;  98,  1800;  99,  2166;  00, 
2760;  01,  2288;  03,  1663;  03,  1494;  04,  2198;  05, 
1649. 

OPERATIONS. 

1893-93.  113,954  c.  y.  dr.,  and  buildings,  etc., 
repaired,  93, 2241, 2242, 2246. 

1893-94.  Lower  lock  gates  repaired,  and  those 
of  middle  lock  rebuilt;  portion  of  plant  rebuilt  and 
repairs  made;  booms  maintained  and  repaired;  2 
cribs  repaired,  and  58,025  c.  y.  dr.,  94, 1684. 

1894-95.  Lock  machinery  repaired,  as  was 
also  canal  embankment  and  guide  piers;  small 
amount  of  r.  removed,  and  plant  repaired  and  addi- 
tions made,  95,  2152. 

1895-96.  Lock  gates  and  machinery  repaired; 
48,128c.  y.  dr.;  portions  ofplant  rebuilt,  and  repairs 
made,  96, 1821, 1826. 

1896-97.  67,269  c.  y.  dr.,  97,  2104.  Gates,  mar 
chinery,  and  buildings  repaired;  plant  repaired,  and 
additions  made,  97, 2107,  2108. 

1897-98.  54,651  c.  y.  dr.,  98, 1794.  Gates,  ma- 
chinery, and  buildings  repaired,  98, 1800. 

1898-99.  43,248  c.  y.  dr.,  and  buildings  and 
machinery  repaired,  00,  2166. 

1899-00.  102,208  c.  y.  dr.,  and  2  r.  removed; 
buildings  and  machinery  repaired,  00,  2750. 

1900-01.  Lower  lock  gates  rebuilt,  repairs 
made  to  lock  walls,  machinery  and  dr.  plant; 
149,948  c.  y.  dr.,  01, 2285, 2288. 


1901-03.  Minor  repairs  to  lock  .walls,  sluices, 
culverts,  machinery  and  dr.  plant;  151,786  o.  y.  dr., 
03, 1651. 

1903-03.  Extensive  repairs  made  to  middle 
and  lower  locks  to  Sandusky  Sluice  and  to  boom  at 
lower  lock;  minor  repairs  to  embankment  and  vari- 
ous buildings;  107,221  o.  y.  dr.,  03, 1492. 

1903-04.  Minor  repairs  to  locks  and  buildings; 
69,225  c.  y.  dr.,  04,  2196.  Work  at  shop  and  dry 
dock,  04,  2199. 

1904-05.  Minor  repairs  to  locks  and  buildings; 
161,970  e.  y.  dr.,  05, 1647.  Work  at  shop  and  yards, 
05,  1661.  Table  of  material  removed  from  1879  to 
1906;  total,  2,011,261  c.  y.,  05, 1649. 

1905-06.  Leaks  in  looks  repaired,  lower  guard 
lock  gates  rebuilt,  and  others  repaired.  170,482 
c.  y.  dr.,  work  at  shop  and  dry  dock,  06, 1427. 

1906-07.  Minor  repairs  to  gates  of  locks  and 
docks  and  to  sluice;  146,040  c.  y .  dr.;  repairs  to  piers; 
work  at  shop  and  dry  dock,  07, 1668. 

1907-08.  Small  repairs  to  locks,  and  extensive 
imp.  to  dry  dock;  249,556  c.  y.  dr.,  08, 1640. 

1908-09.  Upper  gates  of  guard  lock  and  gates 
of  middle  lock  rebuilt.  Work  at  shop  and  dry  dock; 
109,694  c.  y.  dr.,  09, 1633. 

1909-10.  Repairs  to  locks  and  buildings;  large 
amount  of  work  at  dry  dock  and  shop;  231,645  c.  y. 
dr.,  10, 1788. 

1910-11.  Minor  repairs,  175,962  c.  y.  dr.,  11, 
1968. 

1911-13.  111,261  c.  y.  dr.;  work  on  power  dam 
and  dry  dock  continued;  13, 2166. 

Note. — (For  itemized  yearly  statements  of 
expend,  see  district  engineer's  report.) 

PHYSICAL  CHARACTERISTICS. 

Dates  of  opening  and  closing  of  the  canals  since 
date  of  first  opening  will  be  found  in  each  yearly 
report. 

Pools  below  grade  are  shortening  yearly,  w.  of 
canal  prisim  decreasing;  05, 165f. 

Shoaling  caused  by  Sood;  08, 1640. 

PRIVATE  WORK. 

Keokuk  &  Hamilton  Water  Power  Co.,  by  au.  of 
Congress,  engaged  on  constr.  of  large  dam,  11, 1959; 
13, 2166. 

PROJECTS. 

Dry  dock  utilized  each  year  by  boat  owners  for 
repair  of  boats,  etc.,  on  payment  of  a  small  fee,  93, 
2242.    (See  each  yearly  report  thereafter.) 

In  1896  Lt.  Col.  King  gave  it  Ss  his  opinion  that 
it  was  a  great  mistake  to  install  costly  steam  or 
hydraulic  machinery  on  canals  of  this  kind  tor 
operation  of  gates  and  wickets,  96, 1820. 

SURVEYS. 

Of  canal,  04,  2199;  05, 1652. 
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HH-333(c)  St.  Paul  to  Des  Moines  Rapids.  (Except  H.  of 
refuge  in  Lake  Pepin,  ice  H.  at  Dubuque,  Bock  Isld.  Bap- 
ids,  and  Des  Moines  Bapids.) 


APPROPBIATIONS.    (See  p.  1089.) 

eOMMEBCE. 

C.  interests  affected  by  obstr.  at  Rock  Isld. 
Eapids,  89, 1762. 

CONTRACTS. 

1879.  Winston  Bros.,  shore  protection,  Hast- 
ings, 80,  1497.  S.  J.  Truax,  shore  protection  and 
dams.  Smiths  Bar,  80,  1497.  Jenkins  &  Van 
Gorder,  shore  protection  and  dams,  Mt.  Vernon  Bar 
and  Winona,  80,  1499.  Whitney  &  Sons,  r.  re- 
moval near  Horse  Isld.;  dr.,  Keithsburg,  80, 1505. 
Brown  &  Co.,  dr.,  Dubuque,  17$  e.  y.,  80, 1534. 

1880.  S.  J.  Truax,  shore  protection  and  dams 
above  Red  Wing  and  below  Wabasha,  81, 1689.  J. 
Richtman,  shore  protection  and  brush  dams  near 
Fountain  City  and  above  Winona,  81, 1689.  Whit- 
ney &  Sons,  dr..  Rock  Isld.  H.,  20$  c.  y.,  80, 1704; 
dr.,  Muscatine,  20i|;  c.  y.,  81, 1706. 

1881.  S.  J.  Truax,  shore  protection  and  dams 
Reeds  Landing  to  Wabasha,  81, 1690.  A.  J.  Whit- 
ney &  Sons,  dr.,  98$  c.  y.,  below  Keithsburg,  81, 
1690.  Whitney  &  Sons,  dr.,  Dubuque,  25i|!  c.  y., 
82,  1768;  dams  and  shore  protection,  Andalusia, 
81, 1705. 

1883.  P.  S.  Davidson,  shore  protection  and 
dams,  bet.  La  Crosse  and  Brownsville,  and  bet. 
Homer  and  Queens  Blufl,  83, 1387, 1388.  J.  Richt- 
man, shore  protection  and  dams  bet.  Mt.  Vernon 
and  Fountain  City,  83, 1388. 

1883.  B.  E.  Linehan,  dr.,  Dubuque,  12$  e.  y., 
84, 1571. 

1884.  A.  J.  WMtney,  dr.,  Muscatine,  16$  c.  y., 
84, 1675. 

1886.  A.  p.  Fleak,  dr.  hull,  85, 1673.  Truax  & 
Robinson,  poles  and  brush,  86,  1673.  Patterson 
Bros.,  riprap,  86,  1674.  C.  H.  Appleton,  dr.,  St. 
Paul,  16|i|i  c.  y.,  86, 1675.  T.  G.  Isherwood,  6  flat- 
boats,  86, 1675.  M.  Von  Hein,  6  dump  boats,  86, 
1675. 

1887.  A.  Richtman,  dams  and  shore  protection. 
S.  D.  Truax,  dams  and  shore  protection.  A.  Kirch- 
ner,  riprap  r.  W.  M.  Roberts  &  Co.,  riprap  r.,  87, 
1624, 1629. 

1889.  Patterson  Bros.,  dams  and  shore  protec- 
tion; St.,  $1.20c.  y.;  brush,  40$c.  y.  A.  J.  Whitney, 
dams  and  shore  protection;  SI. 20  c.  y.  for  St.,  and 
40(1;  c.  y.  tor  brush.  A.  J.  Whitney,  dams  and  shore 
protection;  $1.15  c.  y.  for  st,  and  40$  c.  y.  for  brush. 
A.  J.  Whitney,  dam  and  shore  protection;  81.30 
c.  y.  tor  St.,  and  SOil!  o.  y.  for  brush,  89, 1738. 

1890.  A.  J.  Whitney,  dr.,  17$  c.  y.,  91,  2168. 

1891.  J.  Richtman,  constr.  and  repair  of  dams 
and  shore  protection;  st.,  $1.20  o.  y.,  and  brush,  27$ 


c.  y.,  91, 2153.  W.  A.  Patterson,  constr.  and  repair 
of  dams  and  shore  protection;  90$  e.  y.  for  r. ,  and  50$ 
u.  y.  for  brush,  91,  2153. 

1893.  J.  Richtman,  constr.  and  repair  of  brush 
and  r.  dams  and  shore  protection;  $1.20  c.  y.  for  r., 
and  27$  o.  y.  for  brush,  93, 1795.  Patterson  Bros., 
constr.  and  repair  of  brush  and  r.  dams  and  shore 
protection;  90$  c.  y.  for  r.,  and  40$  c.  y.  for  brush, 
93, 1801. 


ENGINEERS. 

Chief  of  Engineers: 

St.  Paul  to  Des  Moines  Rapids.  B.,  80, 171; 
81,232;  83,229;  83,235;  84,239;  86,261;  86, 
260;  87, 219. 

Guttenberg,  Iowa.  B.,  81, 233;  83, 230;  83, 
237;  86,  266. 

Dubuque,  Iowa.  B.,  80,  172;  81,  233;  83, 
230;  83,237;  84,240;  86,262;  86,252;  87,221. 

Rock  Isld.  H.,  111.  B.,  80, 173;  81, 234;  83, 
231;  83,  238;  84, 241;  86, 263. 

Andalusia,  m.  B.,  80, 177;  81, 234;  83, 231; 
83, 238. 

Muscatine,  Iowa.  B.,  80,  173;  81,  234;  83, 
231;  83,  238;  84,  241. 

Burlington,  Iowa.    B.,  80, 174;  81,235. 

Fort  Madison,  Iowa.  B^  80,  174;  81,  235; 
83,  232;  83,  239. 

B.,  88,  197,  1510;  89,  232,  1750;  90,  208;  91, 
265;  93,  255. 


Boards: 

Miss.  R.  Com.    B^  81,  2742,  2755. 

Convened,  St.  Paxil,  Aug.  25,  1887,  by  S.  O., 
No.  67,  to  ex.  and  report  upon  test  of  "Adams" 
fltune.  B.,  88, 1511.  (Majs.  Allen  and  Adams  and 
Capt.  Marshall.) 

Convened,  Rock  Isld.,  Jan.  16,  1889,  by  S.  O., 
No.  59,  to  report  upon  proj.  for  imp.  of  R.  at  Rock 
Isld.  Rapids.  E.,  89, 1751.  (Col.  Poe  and  Majs. 
Mackenzie  and  Marshall.) 


In  charge: 

Maj.  A,  Mackenzie,  1880-92: 

St.  Paul  to  Des  Moines  Rapids.  B.,  80, 1493, 
1532;  81,  1686,  2755;  83,  1754;  83,  1382;  84, 
1550;  86, 1669, 1710;  86, 1412;  87, 1623. 

Guttenberg,  Iowa.  B.,  81,  1700;  82,  1767; 
83, 1405;  85, 1718. 

Dubuque,  Iowa,  B.,  80, 1532;  81, 1700;  83, 
1768;  83, 1405;  84, 1571;  86, 1691;  86, 1424, 1425; 
87, 1653. 
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Eook  Isld.  H.,  m.  E.,  80,  1539;  81,  1703; 
82, 1773;  83, 1411;  84, 1575;  85, 1695. 

Andalusia,  111.  R.,  81,  1704;  82,  1774;  83, 
1411. 

Muscatine,  Iowa.  B.,  80, 1539;  81,1706;  88, 
1775;  83, 1411;  84, 1576; 

Burlington,  Iowa.    B.,  80, 1541;  81, 1707. 

Ft.  Madison,  Iowa.  B.,  80,  1541;  81,  1715; 
88, 1776;  83, 1412. 

B.,  88,  1480;  89,  1731;  90,  2033;  91,  2147; 
98, 1779. 


Assistants: 

J.  L.  Gillespie.  B.,  80, 1496;  81, 1690;  83, 1757; 
83, 1388;  84, 1654;  85, 1676. 

M.  Meigs.  B.,  80, 1499, 1534;  81,  1692;  88, 1759, 
87,  1637;  88,  1506;  89,  1745,  1748;  90,  2056;  91; 
2165,  2171;  98, 1809, 1813. 

E.  F.  Hoffman.  B.,  80, 1504;  81, 1696;  83, 1761; 
83, 1392;  84, 1558. 

C.  W.  Durham.  B.,  84, 1559, 1576;  85, 1679;  86, 
1415;  87,  1631;  88,  1491,  1504;  89,  1739,  1746;  90, 
2038,  2059;  91,  2154,  2169;  93, 1787, 1812. 

G.  A.  Marr.    B.,  85, 1684. 


OPEBATIONS.i 

1879-80.  Constr.  of  brusli  and  st.  dams  and 
sliore  protection  at  Hastings,  Prescott,  Smiths  Bar, 
Crats  Isld.,  Beef  Slough,  Mt.  Vernon,  Boiling  Stone, 
Betsy  Slough,  Winona,  La  Crosse,  and  Cassville 
Slough,  and  in  dr.  and  removal  of  bowlders  at  Horse 
Isld.,  Smiths  Isld.,  and  Keithsburg,  80, 1496-1506. 

Dubuque:  19,573  c.  y .  dr.  from  bar  in  front  of  land- 
ing, 80, 1534. 

Muscatine:  15,107  c.  y.  dr.  from  bar  in  front  of 
landing,  80, 1540. 

Ft.  Madison:  Baising  Niota  Chute  Dam,  constr. 
of  dike  bet.  Islds.  390  and  391,  shore  protection  at 
foot  of  Isld.  391,  and  dr.  at  ferry  landing,  80,  1542. 

1880-81.  Constr.  of  brush  and  st.  dams,  and 
shore  protection  at  Nininger  Slough,  Bed  Wing, 
Wabasha,  Beef  Slough,  Pomme  de  Terre  Slough, 
Boiling  Stone,  Winona,  Cassville  Slough,  Gutten- 
berg,  Bush  Chute,  and  Shokokon  Slough;  r.  re- 
moval at  Horse  Isld.  and  dr.  at  Keithsburg,  81, 
1687,  1690-1695. 

Guttenberg:  Commencement  of  dam  for  closing 
Swift  Slough,  81, 1700. 

Bock  Isld.  H.:  7,402  c.  y.  dr.  from  bar,  81, 1703. 

Muscatine:  23,830  o.  y.  dr.  from  bar,  81, 1706. 

Burlington:  Strengthening  of  Bush  Chute  Dam, 
and  placing  of  shore  protection  at  head  of  isld.  and 
the  chute,  81, 1708. 

1881-83.  Constr.  of  brush  and  st.  dams,  and 
shore  protection  bet.  St.  Paul  and  Hastings;  bet. 
Beeds  Landing  and  Wabasha  at  Boiling  Stone, 
Befsy  Slough,  near  Wilds  Landing,  Winona,  Bush 
Chute,  and  Shokokon  Slough,  and  dr.  in  Coon 
Slough  Bends,  88, 1754, 1757-1763. 

Guttenberg:  Completion  of  Swift  Slough  Dam, 
83, 1767. 


Dubuque:  3,570  e.  y.  dr.  from  shoal  near  Ferry 
Landing  at  East  Dubuque,  83, 1767. 

Boclc  Isld.  H.:  407  c.  y.  dr.  from  bar,  83, 1773. 

Andalusia:  Progress  on  dam  constr.  and  shore 
protection  at  islds.  319,  320,  and  321,  83, 1774. 

Muscatine:  18,294  c.  y.  dr.  from  bar  and  mouth  of 
Papoose  Creek,  88, 1775. 

1883-83.  Constr.  of  brush  and  st.  dam  and  shore 
protection  bet.  St.  Paul  and  Hastings,  at  Alma, 
Wabasha,  Homer,  Queens  Bluff,  Mt.  Vernon, 
Fountain  City,'  La  Crosse,  Brownsville,  Gutten- 
berg, Cassville  Slough,  Bush  Chute,  Shokokon 
Slough,  and  Montrose,  83, 1383-1396. 

Guttenberg:  1,520'  of  shore  protection  placed  on 
isld.  opposite  the  town,  83, 1405. 

Ft.  Madison:  1,320'  of  shore  protection  placed  at 
heads  of  Islds.  392  and  393,  83, 1412. 

1883-84.  Constr.  of  brush  and  st.  dams  and 
shore  protection  bet.  St.  Paul  and  Hastings;  bet. 
Homer  and  Queens  Blufl,  near  Winona,  at  Ft. 
Madison  and  Montrose,  and  dr.  below  Minneiska, 
84,  1551, 1554-1560. 

Dubuque:  23,436  o.  y.  dr.  from  middle  grounds 
and  in  front  of  East  Dubuque  Landing,  84, 1571. 

Sur.  of  Bock  Isld.  H.,  84, 1675. 

Muscatine:  17,251  c.  y.  dr.  from  bar,  84, 1676. 

1884-85.  Constr.  of  brush  and  st.  dams  and 
shore  protection  bet.  St.  Paul  and  Hastings;  bet. 
Beeds  Landing  and  Winona,  at  La  Crosse,  Fountain 
City,  Cassville  Slough,  Guttenberg,  Andalusia,  and 
Ft.  Madison;  dr.  near  Bad  Axe,  at  Hs.  of  Muscatine 
and  Ft.  Madison,  Bock  Isld.  Bapids;  constr.  of  dr. 
and  dump  scows,  85, 1667, 1669  1676-1685. 

Book  Isld.  H.:  18,568  c.  y.  dr.  from  bar,  thereby 
completing  all  work  required,  85, 1696. 

1885-86.  Constr.  of  brush  and  st.  dams  and 
shore  protection  at  St.  Paul,  bet.  St.  Paul  and  Hast- 
ings, in  vicinity  of  Fountain  City,  and  at  Coon  and 
Cassville  Sloughs;  dr.  below  Alma  and  at  West 
St.  Paul,  86, 1412-1416. 

Dubuque:  37,968  o.  y.  dr.  from  upper  part  of  bar, 
^6, 1425. 

1886-87.  Dam  and  shore  protection  constr.  and 
repaired  bet.  St.  Paul  and  Hastings,  at  Bed  Bock, 
bet.  Homer  and  Queens  Blufl,  Otter  Isld.  and 
Nauvoo,  at  Crooked  Slough,  Chinmey  Bock,  Anda- 
lusia and  Boiling  Stone  Slough;  r.  removed  at  Bock 
Isld.  Bapids,  Drews  Prairie,  and  Dallas;  wrecks  re- 
moved at  Hastings  and  Wabasha;  removal  of  bar 
at  foot  of  Coon  Slough,  87, 219, 1623, 1631-1639;  4,677 
c.  y.  dr.  from  bar  opposite  Dubuque,  87, 1653. 

1887-88.  89,035  c.  y.  i.  and  71,760  c.  y.  brush 
used  in  constr.  and  repair  of  wing  dams  and  shore 
protection  at  Andalusia  and  Crooked  Slough,  bet. 
Minneiska  and  Winona,  Beeds  Landing  and  Minne- 
iska, Sand  Prairie  and  Savanna,  Guttenberg  and 
Waupeton,  and  Homer  and  Queens  Blufl,  88, 1491, 
1502.  1,343  0.  y.  r.  blasted  and  removed  at  Bock 
Isld.  Bapids,  and  28,696  c.  y .  sand  dr.,  88, 1503, 1504. 
860  c.  y.  r.  removed  at  Drews  Prairie  and  at  Crossing 
below  Isld.  395;  repairs  to  Shokokon  Dams  Nos.  1 
and  2;  Dam  No.  5  built  at  Vixen  Chute,  88,  1507. 


1  History  of  past  operations,  81, 2757.    Comparative  cost  of  dr.,  1878  to  1886,  86, 14Q7. 


[See  pp.  14-22  fori 
L  explanations,  etc. J 
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MISSISSIPPI  RIVEB.      See  special  index,  p.  1071. 


9,500  1.  f.  ol  shore  protection  constr.  at  Isld.  385, 
Sauerweins  Bend,  and  at  foot  of  Biurlington  Isld., 
88, 1508. 

1888-89.  56,498  0.  y.  r.  and  71,264  e.  y.  brash 
used  in  revet.,  bank  protection,  and  constr.  of  wing 
dams  at  Fountain  City,  West  Newton  Bar,  Isld.  395, 
Shokokon  and  Crooked  Sloughs,  and  Ft.  Madison; 
also  bet.  St.  Paul  and  Prescott,  89,  1739-1748. 
Buoyage  of  Bock  Isld.  Kapids,  89,  1744.  Repairs 
to  break'r  at  Lake  City  and  to  shore  protection  at 
Burlington  and  Sauerweins  Bend,  89,  1744-1746. 
460  c.  y.  r.  blasted  and  removed,  and  1,883  c.  y.  r. 
placed  in  dam  constr.  at  Rock  Isld.  Rapids,  89, 
1747. 

1889-90.  261,625  c.  y.  r.  and  285,659  o.  y.  brush 
used  in  constr.  of  wing  dams,  training  walls,  and 
bank  protection  bet.  St.  Paul  and  Prescott,  Pres- 
cott and  Lake  Pepin,  Reeds  Landing  and  Foim- 
tain  City,  Guttenberg  and  Waupeton,  Faiiport  and 
Muscatine; '  also  at  Winona,  Crooked  Slough, 
Keithsburg,  PontoosuC,  and  Ft.  Madison,  90, 2038- 
2059.  Buoyage  of  Rock  Isld.  Rapids,  90,  2049. 
2,156  c.  y .  r,  blasted  and  removed,  and  9  guide  piers 
built  at  Rock  Isld.  Rapids,  90,  2050,  2052.  Constr. 
and  repair  of  plant,  90, 2056. 

1890-91.  Dams  24  and  25  at  Pine  Bend  com- 
pleted; Dam  No.  22  lengthened,  91,  2156.  Shore 
protection  of  Isld.  No.  13  repaired;  Dams  44  to  48 
constr.  at  Grey  Cloud  Landing,  91,  2166.  Dams  32 
and  33  built  at  Ninninger,  and  Dams  2, 26, 27, 30,  and 
31  raised,  91,  2157.  Dr.  through  bar  opposite  Dam 
No.  10, 91, 2167.  Aggregate  1.  of  above  works,  3,390' 
consuming  5,074  c.  y.  of  r.  and  12,044  c.  y.  of  brash, 
91,  2158.  1,130  1.  f.  of  wing  dam  constr.  at  Reeds 
Landing  and  vicinity  of  Teepecota  Pt.,  91,  2160. 
Repairs  to  dam  at  head  of  Pomme  de  Terre  Slough, 
91, 2160.  4,985 1.  f.  of  wing  dam  built  arid  repaired, 
consuming  11,286  c.  y.  r.  and  11,795  c.  y.  brush  at 
Fountain  City  and  Wilds  Landing,  91,  2161. 
Break  in  dam  across  Harper  Slough  repaired,  91, 
21C2.  Buoys  reset  on  Book  Isld.  Rapids,  91,  2162. 
1,659  c.  y.  r.  blasted  and  2,119  c.  y.  dr.  and  removed 
from  St.  Louis  Chain,  Book  Isld.  Bapids,  91,  2164. 
Repairs  to  pier  at  Lake  City,  91,  2165.  14,837  c.  y. 
r.  and  10,720  c.  y.  brash  used  in  constr.  of  dams  and 
shore  protection  in  vicinity  of  Burlington  and  Dallas 
91,  2166.  Repair  and  constr.  of  plant,  91,  2169. 
22,370  c.  y.  r.  and  20,307  c.  y.  brash  used  in  constr.  of 
dams  and  shore  protection  at  Reeds  Landing, 
Minneiska,  La  Crosse,  Prairie  du  Chien,  and  Clinton, 
91,  2170.  9,082  c.  y.  of  material  dr.  at  Port  Byron 
H.,  91,  2170.  11,466  c.  y.  of  material,  240  c.  y.  of 
bowlders,  and  1  wreck  removed  at  Montrose  H.,  91, 
2171. 

1891-93.  1,230  c.  y.  r.  blasted  and  removed 
below  Minneapolis,  93,  1788.  2,720  1.  f.  of  bank 
revet,  constr.  at  Pike  Isld.,  93, 1789.  Dr.  at  Grove- 
land  Park,  Minnehaha,  Pike  Isld.,  and  above  Ft. 
Snelling,  93,  1789.  8,065  1.  f.  of  brash  and  r.  dam 
built  bet.  St.  Paul  and  Prescott,  93,  1792.  3,120 
1.  f.  of  brush  and  r.  dam  built  bet.  Prescott  and  Lake 
Pepin;  20,867  1.  f.  of  brash  and  St.  dam  and  shore 
protection  built  bet.  Reeds  Landing  and  Minneiska, 


93, 1796.  16,405  1.  f.  of  brash  and  r.  wing  dam  and 
shore  protection  built  bet.  Minneiska  and  La  Crosse, 
93,  1798.  2,571  1.  f.  of  dam  and  shore  protection 
built  and  repaired  bet.  La  Crosse  and  Crooked 
Slough,  93,  1800.  7,019  1.  f.  of  brash  and  r.  wing 
dam  built  at  Prairie  du  Chien,  93, 1801.  760 1.  f.  of 
wing  dam  built  at  Cassville  Slough,  93, 1802.  1,360 
1.  f.  of  dam  and  shore  protection  built  in  vicinity  of 
Clinton,  93, 1802.  37,094  c.  y .  of  material  dr.  at  Port 
Byron  H.,  93, 1803.  3,390  c.  y.  solid  r.  blasted  and 
removed,  2,672  c.  y.  of  st.  used  in  constr.  of  guide 
piers,  and  2,960 1.  f.  of  wing  dam  built  at  Rock  Isld. 
Rapids,  93, 1806.  Constr.  and  repair  of  plant,  93, 
1807.  11,069  1.  f.  of  brush  and  r.  dam  and  revet, 
constr.  bet.  Keithsburg  and  Montrose,  93,  1811. 
11,465  c.  y.  of  material  dr.  at  Montrose  H.,  93, 1812. 
10,965  c.  y.  of  material  dr.  at  Pike  Isld.,  93, 1813. 


PHYSICAL  CHABACTERISTICS. 

Specific  gravities  of  sand,  80, 1504. 
Current  observations  at  Burlington,  81, 1708. 
Depths  before  and  after  imp.,  81, 2446. 
Character  of  material  in  bed  of  R.,  81,  2734;  83, 
2758.. 
Slope  of  B.,  81, 2744. 
Discharge  of,  81,  2744. 

PLANS.    (See  Projects.) 

Act  of  July  5, 1884,  required  B.  concerning  value 
of  Sny  Isld.  Levee  to  imp.  of  R.  and  an  est.  for 
strengthening  and  preserving  levee  to  maintain  its 
benefit.  Maj.  Mackenzie  did  not  consider  that  as  a 
levee  it  had  benefited  navigation  except  as  closure 
to  certain  chutes.  Cost  of  strengthening  such 
closing  parts  est.  at  $16,515,  85, 1710-1717. 

By  BE.,  1889,  canal  around  Rock  Isld.  Rapids 
lOJ  m.  1.,  with  w.  of  from  200'  to  500'  and  a  1.  w.  d. 
increasing  from  6'  to  12',  having  2  locks  80'  x  325'; 
est.,  $4,000,000,  89, 1750, 1767. 

PROJECTS.    (See  Plans.) 

General  proj.  for  imp.  of  R.,  St.  Paul  to  Des 
Moines  Rapids,  gradual  bringing  of  the  R.  into  one 
Chan,  with  brush  and  st.  dams,  by  which  chutes 
closed  and  w.  places  contracted;  also  protection  of 
caving  banks  and  heads  of  islds.  At  special  locali- 
ties dr.  resorted  to  as  an  aid  to  the  contracting  and 
regulating  works,  81,  2745;  86, 1383. 

At  special  locations: 

At  Guttenberg,  Iowa,  proj.  was  closure  of  Swift 
Slough  and  protection  of  head  of  the  isld.  opposite 
town,  81, 1694, 1700;  85, 1720. 

At  Dubuque,  Iowa,  proj.  of  1876  proposed  arti- 
ficial cut,  Waples  to  New  Barneys  Cuts;  also  closure 
of  Seventh  St.  Slough,  New  Barneys  and  Waples 
Cuts,  76,  696.  Modified  in  1877  lor  temporary  imp. 
of  bar  by  dr.  and  subsequently  its  permanent  imp. 
by  constr.  of  training  dike  from  upper  end  of  New 
Barneys  Cut  to  RR.  br.,  77, 625. 
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In  1879  BE.  recom.  imp.  of  bar  with  2  contracting 
dikes  from  Dmileith  Shore  if  dr.  ohan.  then  in 
progress  in  front  of  Dubuque  Wharf  showed  signs 
of  refilling.  Est.  cost  of  dikes,  112,668,  79,  1143; 
80,  1532.    Dr.  successful,  dikes  omitted,  86,  1424. 

At  Eock  Isld.  H.  pro],  of  1879  proposed  removal, 
by  dr.,  of  bar  along  levee  and  part  of  large  bar  ex- 
tending from  foot  of  Bock  Isld.,  covering  the  SS. 
landing.  Est.,  $26,759.15,  80, 1539;  85, 1695.  Proj. 
completed  in  1884,  85, 1696. 

At  Andalusia,  HI.,  proj.  of  1880  proposed  imp.  of 
Chan,  of  approach  bet.  main  chan.  and  landing  with 
dams  bet.  Illinois  shore  and  Isld.  321,  bet.  Islds.  320 
and  321,  and  bet.  Islds.  318  and  319,  together  with 
necessary  shore  protection.  Est.,  818,000,  81, 1705, 
1706. 

At  Muscatine,  Iowa,  proj.  of  1879  proposed  tem- 
porary imp.  of  bar  in  front  of  city  landing  by  dr. 
Est.,  $19,250.    79, 1137;  80, 1540. 

At  Burlington  H.,  Iowa,  proj.  of  1875-79  proposed 
imp.  of  Bush  Chute  by  removal  of  bar  at  its  head  by 
dr.  and  contraction  of  chan.  at  foot  of  chute  by  recti- 
fying dams  with  shore  protection.  Est.,  $69,656.57. 
76,  691,  693;  79,  1138;  80,  1541.  After  1881  this 
imp.  carried  on  under  app.  for  imp.  Mississippi  B. 
bet.  St.  Paul  and  Des  Moines  Bapids,  81, 1708. 

At  Ft.  Madison  proj.  of  1875  proposed  closing 
Niota  Chute  and  protection  of  heads  of  adjacent 
islds.,  76,  688;  79, 1139. 

In  1889  BE.  proposed  imp.  of  existing  navigable 
chan.  through  Bock  Isld  Bapids,  giving  1.  w.  d.  of 


4',  by  r.  excavation,  with  wing  dams,  erection  of 
guide  piers,  and  dr.;  est.,  $330,000,  89, 1750, 1761. 

SUKVETS. 

From  Falls  of  St.  Anthony  to  St.  Paul,  au.  act 
Mar.  3, 1879;  made  by  Maj.  Allen,  1879,  80, 1660. 

At  Andalusia,  au.  act  Mar.  3, 1879;  made  by  Maj. 
Mackenzie,  1880,  81, 170a. 

Ex.  of  Isld.  Levee  au.  act  July  S,  1884;  made  by 
Maj.  Mackenzie,  85, 1710, 1717. 

At  Guttenberg,  au.  act  July  5,  1884;  made  by 
Maj.  Mackenzie,  1884,  85, 1718. 

Maps: 

Below  Ninninger,  Minn.,  84, 1554. 

At  Pine  Bemd,  84, 1658. 

Bellevue  Bar,  80, 1506. 

Beef  Slough,  80, 1506. 

Mt.  Vernon  Bar,  80, 1506. 

Winona  Bar,  80, 1506. 

Cassville  Slough,  80, 1506. 

Keithsburg  Bar,  80, 1506. 

Dubuque,  80, 1532. 

Muscatine,  80, 1540. 

Ft.  Madison,  80, 1540. 

Burlington,  81, 1540. 

Wabasha,  86, 1418. 

Boulanger  Slough,  86, 1420.    89, 1766. 


HH-334 


Hamilton  Slough,  111. 


ENGIMIIEBS. 


SCBVEYS. 


Chief  of  Engineers.    B.,  89, 234;  91,267,2185.         Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 

Mackenzie  (K.  imfav.),  89, 1781. 
In  eliaxge.    Maj.  A.  Mackenzie,  1888-92.    R.,         Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj. 
89, 1781;  91, 2185.  Mackenzie  (B.  unfav.),  91, 2186. 


HH-337 


Fort  Madison  Harbor,  Iowa. 


APPROPRIATIONS.    (See  p.  1089.) 

COmmERCE. 

Blockade  of,  by  bar  in  front  of  city,  76,  84,  688, 


CONTRACTS. 

1877.  A.  M.  Hutchinson,  st.  for  riprap  dam, 
76, 635;  78,  713. 

1878.  A.  McArthur,  rock  in  dam,  79, 1140. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  76,  84;  77,  84;  78, 

97;  79, 132. 


In  charge: 

Col.  J.  N.  Macomb.    R.,  76,  688;  77,  524. 

Maj.  F.  U.  Farquhar.    B.,  78,  711;  79, 1139. 

Assistants: 

C.  W.  Durham.    R.,  76,  689,  ii,  188. 

M.  Meigs.    R.,  77,  634. 

OPERATIONS. 

1877-78.  Partial  constr.  of  dam  across  Niota 
Chute,  with  shore  protection  at  ends,  78,  97,  712. 

1878-79.  Completion  of  Niota  Dam,  79,  132, 
1139. 


rSee  pp.  14-22  fori 
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PHYSICAL  CHAKACTEBISTICS. 

Discharge  of  E.  at  Ft.  Madison,  76,-689 


PROJECTS. 

Imp.  of  K.  in  vicinity,  1875,  by  closing  Niota 
Chute  by  riprap  dam  on  brush  loundation  3'  x  1,400' 
above  1.  w.;  also  removal  of  small  ledge  of  r.  near 


Niota  side  and  dr.  through  bar  to  facilitate  scour, 
$30,186,  76,  688,  690,  ii,  188;  77,  84,  524;  78,  711. 

By  Maj.  F.  V.  Farquhar,  1879,  extension  of  pre- 
vious proj.  by  constr.  of  spur  dam  from  head  of 
Niota  Isld.  toward  Iowa  shore,  $8,686,  79, 132, 1139. 

SURVEYS. 

Vicinity  of  Ft.  Madison,  1875,  76,  688. 


HH-S31 


Burlington  Harbor,  Iowa. 


APPKOPBIATIONS.    (Seep.  1089.) 

CONTRACTS. 

1877.    J.  Hussell,  r.  for  dams,  78,  716. 


ENGINEERS. 

Chief  of  Engineers.  R.,  76,  84;  77,  84;  78, 
97;  79, 131. 

In  Gliarge; 

Col.  J.  N.  Macomb.  R,  76,  691;  77,  524.  Re- 
lieved Nov.  15,  1877,  by  Maj.  F.  U.  Farquhar,  78, 
714.    R.,  78,  714;  79, 1138.    (H.  D.  74,  45th,  3d. 


Assistants: 

C.  W.  Durham.    B,  76,  692,  ii,  186. 

M.Meigs.    R.,  77,  535. 


OPERATIONS. 

1877-78.  Partial  constr.  of  dams  from  head  of 
Rush  Isld.  to  Otter  Isld.,  and  400  1.  f.  shore  protec- 
tion on  islds.,  78,  97,  714. 

1878-79.  Completion  of  dam,  closing  Eush 
Chute,  dr.  to  facilitate  landing  of  SS.,  79, 131, 1138. 

PROJECTS. 

1875.  Imp.  Eush  Chute,  closing  main  chan.  of  R. 
from  Otter  to  Rush  Isld.,  together  with  closing  of  2 
interior  chutes  by  dams,  all  consisting  of  riprap  on 
brush  foundations;  est.,  $35,221,  76,  691,  693. 

1879.  By  Maj.  Farquhar,  modifying  previous 
proj.  by  dr.  at  head  and  foot  of  Rush  Chute,  and 
building  of  rectifying  dams  with  shore  protection, 
est.,  completion,  $49,656,  79, 1138.  (H.  D.  74,  45th; 
3d.) 

SURVEYS. 

Vicinity  of  Burlington,  1875,  76, 691. 


HH-S40 


Muscatine  Harbor,  Iowa. 


APPROPRIATIONS.    (See  p.  1089.) 


OPERATIONS. 

1878-79.    17,600  o.  y.  dr.,  79, 1136. 


ENGINEERS. 

Cblef  of  Engineers.    R.,  79, 131. 

In  charge.    Maj.  F.  U.  Farquhar.    R.,  79, 1130. 


PROJECTS. 

Maj.  F.  U.  Farquhar,  1879,  temporary  imp.  of  bar 
by  dr.  70,000  o.  y.  sand;  est.,  $19,250,  79, 1137. 


HH-345 


Rock  Island  Bapids.' 


APPROPRIATIONS.    (See  p.  1089.) 

COMMERCE. 

Imp.  justified,  67, 274,  301. 

Importance  of,  73,  434;  77,  546. 

Injury  to  navigation  by  obstr.,  67,  290;  75,  465. 

Fav.  results  of  work  done,  69,  243;  73,  431. 

Range  lights  proposed,  73,  431. 


CONTRACTS.! 

C.  G.  Case  &  Co.,  monthly  removal  of  at  Iseat 
5,000  c.y.  of  r.,67, 267,  361;  68,  388.  Question  with 
as  to  r.  removal  below  bottom,  69,  247;  71,  290. 
SkDIIul  work  done,  70,  303.  Contract  completed 
Sept.,  1870,  71, 290. 

Wagenen  &  Harrouu,  removal  of  r.,  70, 303. 

Harroun,  removal  of  r.,  70,  303.  Death  of,  and 
release  of  heirs  from  contract,  71,  290.    Unfinished 


1  Sur.— R.,  July  12, 1829;  Sept.  16, 1836;  Deo.  6, 1837,  est.,  $154,658;  Apr.  6, 1854,  est.,  $123,620  and  $460,150. 
(H.  D.  482, 55th,  2d.) 

2  Injurious  effect  of  laws  governing  contracts,  67, 268.    Saving  by  hired  labor  over  contract,  74, 312;  76, 
666;  77,  644. 
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contract  let  to  J.  J.  Dull,  71,  290.  Energy  of  con- 
tractor, 78,  332.  Contract  closed  Oct.,  1872,  73, 
431. 

Dull  &  Williams,  excavation  on  Winnebago 
Chain,  made  Aug.,  1872;  completed  May,  1873,  74, 
311. 

G.  Williams,  excavation  of  several  chains  June, 
1873,  73,  436;  completed  Oct.,  1873,  74,  311.  New 
contract  made  Aug.,  1874;  completed  Oct.,  1874, 
75, 462.  Work  done  cheaper  by  contract  than  hired 
labor,  74,  312.  New  contract  made  Aug.,  1876; 
completed  Apr.,  1876,  76,  666.  Contract  made  lor 
hire  to  U.S.  of  chisel  boats,  Oct.,  1876,  77,  644;  re- 
newed for  season  of  1877,  77,  545. 

1879.  Whitney  &  Sons,  dr.  broken  i.  from 
Moline  Chain,  79, 1132, 1133, 1134. 

DEFENSE). 

Plan  adopted  shall  secure  to  the  naval  vessels  of 
the  U.  S.  safe  and  convenient  navigation,  67,  274. 


ENGINEEBS. 

CUet  ot  Engineers.  R.,  67, 36;  68, 53;  69, 46 ; 
70,  60;  71,  65;  73,  51;  73,  62;  74,  69;  75,  64;  76, 
83;  77,  83;  78,  96;  79,  131;  80,  173;  81,  233;  83, 
231;  83,  238;  84, 241;  86,  263;  86,  252;  87,  219. 

Boards: 

Eecom.,  1886,  (1)  that  SS.  chan.  be  enlarged  to 
min.  w.  of  200'  and  a  navigable  d.  of  4';  (2)  that  ex- 
cavated material  be  deposited  to  confine  volume  of 
water,  as  far  as  practicable,  to  new  chan.;  (3)  that 
cofferdams  be  used  in  carrying  on  work;  (4)  that 
work  should  not  be  commenced  until  app.  be  made 
to  cover  its  est.  cost;  (5)  that  imp.  by  1.  and  d.  inad- 
missible, 67,  298.  (Capt.  Hains,  James  V/orral, 
C.  E.,  D.  C.  Jenn^,  C.  E.,  and  W.  F.  Shunk,  C.  E.) 
Eecom.,  1871,  an  immediate  app.  of  $200,000  to  com- 
plete work.  Previous  est.  increased  by  existence  of 
several  patches  of  r.  not  hitherto  considered,  73, 320. 
(Col.  Macomb,  Lt.  Col.  Wilson,  U.  S.  C.  E.,  and 
Capt.  Burnham.) 

In  cliarge: 

Lt.  Col.  J.  H.  Wilson,  35th  Infantry,  1866-70. 
B.,  67, 267,  274,  286;  68, 388;  69, 214;  70, 302;  71, 
264. 

Col.  J.  N.  Macomb,  1870-77.  E.,  71, 259;  73, 285; 
73,  431;  74,  311;  75,  462;  76,  666;  77,  541. 

Maj.  F.  tr.  Farquhar,  1877-80.  B.,  78,  708;  79, 
1132. 

Maj.  A.  Mackenzie,  1880-87.  B.,  80,  1634,  1537; 
81, 1701;  88, 1771;  83, 1407;  84, 1572;  85, 1694;  86, 
1427;  87, 1625. 

Assistants: 

Capt.  P.  C.  Hains.    E.,  67,  287,  358. 

W.  b.  Clark,  67,  288. 

J.  E.  Abbott,  67,  288. 

Capt.  C.  J.  Allen.    E.,  68,  421;  69,  237;  70,  308." 


E.  F.  Hoffmann: 

Sur.  of  rapids  in  1867,  68,  427. 
E,  68,  427;  71,  289;  73,  329;  73,  431;  74, 
311;  75,  464;  76,  667;  77,'  543;  78,  709;  79, 
1133;  80, '1536;  83, 1772;  83, 1409;  84, 1574. 
C.  J.  Pauli,  68,  431;  73,  334;  73,  435. 
J.  P.  Frizell.    B.,  68,  436. 
C.  H.  Benok,  73,  332;  73,  435;  74,  313;  75,  467 
76,674;  77,646. 
H.  Lambach,  73,  332. 
C.  Durham,  73,  332. 

J.  F.  Wallace,  73,  334;  73,  435;  74,  313;  75,  467; 
76,  674. 

A.  Stfbolt,  73, 435;  74,316;  75,467;  76,674;  77, 
646. 
E.  Cramer,  76,  674. 
C.  W.  Durham.    History  of  imp.,  86, 1429. 

ESTIMATES.    (See  Flans  and  Projects.) 
Entire  completion  under  proj.,  1867,  by  removal 

of  57,451 0.  y.  of  r.,  $813,602,  67, 37, 267, 296,  298;  68, 

288.    Deemed  reliable  by  officer  after  experience  of 

first  year,  67,  369. 
1869.    To  complete,  $300,000,  69,  217. 
1871.    To  complete,  $200,000,  73,  320.    Cause  for 

increased  est.,  73, 320. 

1873.  To  complete,  $112,000,  73,  431,  434.  Ex- 
planation of  increased  est.,  73,  434. 

1874.  To  complete,  $80,000,  74,  311.  Cause  for 
increased  est.,  74,  316;  75,  462.  Small  diflerence 
bet.  pre.  and  final  est.  of  quantities  on  Lower  Chain, 
67,  37,  267,  296;  76,  668. 

1879.  For  completion  of  existing  proj.,  $12,000, 
79, 131, 1133. 

LEGISLATION. 

Eequired  for  condemnation  of  private  lands  tor 
public  good,  67,  269.  Laws  with  reference  to  con 
tracts  operate  against  economy,  69,  217. 

OPEEATIONS. 

Suspended  from  1856  to  1866,  66,  4.  Prior  to  1866 
were  confined  to  removal  of  r.  in  natural  chan.  67, 
292;  68,  434.  Operations  carried  on  by  contract 
from  1866  to  1876,  and  afterwards  by  hired  labor. 

1866-67.  Removal  of  r.  on  Duck  Creek  Chain 
by  chisel  boats;  cgnstr.  of  cofferdam  on  reef  below 
Duck  Qreek,  67,  37,  369. 

1867-68.  Continued  operations  on  Duck  Creek 
Chain  by  chisel  boats  and  cofferdams,  68,  37,  434. 

1868-69.  Operations  at  Duck  Creek,  Moline, 
and  Sycamore  Chains;  cofferdam  completed  at 
Campbells  Chain;  destruction  of  cofferdams  by 
floods  and  collisions,  69,  45,  214,  215,  238,  242,  244. 

1869-70.  Continued  operations  at  Sycamore 
and  Campbells  Chains;  completion  of  r.  removal  at 
Duck  Creek  and  Moline  Chains,  70,  60,  302,  309. 

1870-71.  Delay  in  work  from  death  ot  con- 
tractor; removal  ot  r.  from  Smiths,  Sycamore,  Crab 


rSee  pp.  14-22  tor"! 
Lexplanatlons,  etc.  J 
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Isld.,  and  St.  Louis  Chaizis,  71,  56,  259.  Removal 
of  Campbells  Chain  completed  Sept.,  1871,  71,  270, 
281. 

1871-78.  Work  confined  to  points  presenting 
greatest  obstr.;  statement  of  r.  removed,  73, 51, 282, 
329,  332. 

1872-73.  Completion  of  r.  removal  at  Smiths, 
Crab  Isld.,  and  St.  Louis  Chains,  table  showing 
total  amount  of  r.  removed  from  1867  to  1873,  73, 
52,  431,  435. 

1873-74.  .  Limited  operations  from  lack  of  app. 
about  7,200  c.  y.  yet  to  be  removed  to  complete  imp. 
removal  of  r.  from  e.  draw  Chan.;  Eock  Isld.  Br., 
74,  59,  311,  315. 

1874-75.  Limited  operations  from  lack  of  app.; 
2,650  c.  y.  of  r.  removed  from  Lower  Chain,  76,  64, 
462,  465;  76,  666. 

1875-76.  Completion  of  r.  removal  on  Lower 
Chain;  removal  of  r.  on  St.  Louis  Chain  by  hired 
labor;  table  showing  r.  removed  (84,358  c.  y.)  from 
1867  to  1876,  76,  83,  666,  669,  673. 

1876-77.  Continuation  of  r.  removal  by  hired 
labor;  progress  on  Moline  Chain;  cost  by  hired  labor 
and  contract  compared,  77,  83,  542,  544. 

1877-78.  Continuation  of  r.  removal  by  hired 
labor;  results  from  hired  labor  and  contract  com- 
pared, 78,  96,  708,  709. 

1878-79.  Continuation  of  operations  (except 
dr.)  by  hired  labor;  near  completion  of  the  work; 
cost  by  hired  labor  compared  with  contract;  details 
of  drilling  and  blasting,  79, 131, 1132, 1135. 

1879-80.  1,513  c.  y.  r.  removed  at  St.  Louis 
Chain;  removal  of  obstr.  washed  into  chan.  by  ice; 
constr.  and  estab.  of  buoys,  80, 1537. 

1880-81.  Detailed  sur.  to  determine  location 
of  patohes  of  r.  reqiuring  removal;  placing  of  exper- 
imental buoys,  81, 1702. 

1881-84  415  c.  y.  r.  removed  at  St.  Louis 
Chain;  estab.  of  buoys,  83, 1771, 1772. 

1882-84.  Mainten.  of  buoys,  83,  H07, 1409;  84, 
1572. 

1884-85.  Removal  of  sand  from  Campbell 
Chain  Cut  and  mainten.  of  buoys,  85, 1694. 

1885-87.  Mainten.  of  buoys,  86,  1427.  Work 
merged  in  imp.  of  Mississippi  R.  from  St.  Paul  to 
Des  Moines  Rapids,  87, 219, 1625. 

PHTSICAl,  CHARACTERISTICS. 

Fall  of  rapids,  67,  207;  68,  421,  433;  69,  241. 

Current  observations,  68,  433;  69,  241;  70,  310. 

Bed  of  rapids,  character  of,  67,  288;  69,  241,  242; 
70,  311. 

Ice,  action  of,  67, 358. 

Contour  of  bottom,  69,  241. 

Peculiar  character  of  the  bottom  on  Campbells 
Chain,  70,  311. 

Description  of  R;  at  Eock  Isld.  Rapids,  80, 1537. 

H.-w.  discharge,  81, 1702. 

H.-w.  elevation,  86, 1448. 


FLANS.    (See  Estimates  and  Projects.) 

Dams  across  R.,  with  locks  for  SS.  and  chutes  for 
rafts;  inadeqiiacy  ol,  67,  292. 

Independent  lateral  canal,  not  deemed  desirable, 
67, 293. 

Chan.  4'  X  200*  (see  Projects),  67,  293. 

Positive  requirements  of  any  plan,  67,  293. 

By  Maj.  Mackenzie,  1880,  w.  chan.  of  200'  to  400'; 
est.,  $1,258,866,  80, 1538;  86, 1464. 

PROJECTS.    (See  Estimates  and  Plans.) 

Previous  proj.  suspended,  1856  to  1866,  66,  4; 
seems  to  have  been  imp.  of  natural  chan.  by  re- 
moval of  r.  with  chisel  boats,  67,  292;  68,  434. 

By  Maj.  Wilson,  1866,  excavation  of  r.  to  4'  and  w. 
of  200',  aided  by  diversion  into  chan.  of  as  large  a 
volume  of  water  as  practicable;  r.  to  be  removed  by 
chisel  boats  and  dr.,  also  by  excavation  within  cof- 
ferdams, 67,  36,  273,  287,  293,  295,  298,  299;  68,  388; 
requiring  removal  of  57,451  c.  y.  r.,  67, 298;  68, 388. 
Approv.  by  BE.  and  recom.  Dec.  19,  1808  (see 
Boards),  67,  299.  Excavation  to  be  made  to  pre- 
serve existing  regimen  of  E.,  side  slopes  1  upon  2, 
69, 239.  Change  in  line  of  proposed  chun.  on  Smiths 
Chain,  73,  329.  Advisability  of  doing  work  by 
hired  labor  discussed,  74, 312,  313.  Change  of  proj. 
on  Lower  Chain  from  cut  to  imp,  of  natural  chan., 
74, 315.  Success  of  doing  work  with  hired  labor  in 
1875-76,  76,  667. 

Proj.  of  1866  proposed  imp.  of  E.,  Le  Claire,  Iowa, 
to  Rock  Isld.,  111.,  14  m.,  by  excavation  of  r.  to 
afford  Chan,  at  least  4'  x  200',  referred  to  1.  w.  of  1864, 
67,  273-299;  68,  388;  74,  315;  80,  1537;  86,  1429. 
Practically  completed  in  1879,  except  removal  of 
small  and  isolated  patohes  of  r. 

Amount  app.  to  1866,  ?1,160,650,  86, 1462, 1463. 

SURVEYS. 

Instructions  as  to  character  of,  67, 274. 

Extent  of,  67, 288. 

Results  ol,  67, 289,  358. 

Previous,  of  Maj.  Warren,  used  in  part,  67,  288. 

Novel  method  of  taking  soundings,  68,  428;  69, 
251;  75,  466. 

Sounding  machine  of  E.  F.  Hoffmann,  68,  428; 
69,  251;  75,  406. 

Results  developed  by,  69,  241;  78,  282,  334;  75, 
466. 

Eesur.  of  rapids  made,  71,  270;  78,  282,  334;  76, 
466;  develop  further  patohes  of  r.  to  be  removed, 
78,  282,  334. 

Method  of  inspecting  work  done,  76, 669;  77, 543. 
History  of  early  sur.,  86, 1433. 


Maps: 
List  of, 
538. 
Of  Lower  Chain,  76,  466;  76,  668;  77,  544. 


List  of,  69,  250;  70,  312;  71,  291;  73,  434;  80, 
1538. 
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Rock  Island  Hapids  86, 1436, 1462. 
Duck  Creek  Chain,  86, 1454. 
Moline  Chain,  86, 1456. 
Sycamore  Chain,  86, 1457. 


Campbells  Chain,  86, 1458. 

Smith  and  Upper  Chain,  86, 1458-1460. 

St.  Louis  Chain,  86, 1460. 

Lower  Chain,  86, 1462. 


HH-248(a) 


Moline,  111.     (Water  power.) 


CONTRACTS. 

Bet.  U.  S.  and  Water  Power  Co.,  use  ot  power  in 
arsenal  shops,  78,  749,  751. 

ENGINEERS. 

Cblel  ot  Engineers.    R.,  78,  35,  749. 

Conunlsslon  of  Engineers: 

To  examine,  1877,  into  contracts  made  bet.  U.  S. 
and  Moline  Water  Power  Co.,  78, 35,  749.  History 
of  earlier  proceedings,  78, 750.  Obligations  of  U.S., 
78,  751.  Commission  reported  specific  complaints 
of  company  unsustained,  with  possible  exception 


that  U.  S.  failed  in  full  excavation  of  cofferdam  in 
pool  and  a  mass  of  st.  at  mouth  of  c<inal,  78,  753. 
(Brig.  Gen.  Humphreys,  Lt.  Col.  Wright,  and  Maj. 
Abbott.) 

PRIVATE  (CORPORATE)  WORK. 

History  of  Moline  Water  Power  Co.,  78,  749. 
Jurisdiction  of  the  Water  Power  Co.,  78,  750. 

Contracts  bet.  U.S.  andcompanyforuse  of  power, 
78,  750. 

Complaints  by  company  as  tofaHureof  U.S.inits 
obligations,  78,  751. 


HH-348(b) 


Moline  Harbor,  111. 


APPROPRIATIONS.    (See  p.  1089.) 

CONTRACTS. 

1906.  Dravo  Contracting  Co.,  oonstr.  lock,  06, 
1429. 

ENGINEERS. 

Chief  of  Engineers.  Rs.  89, 234;  04, 419, 2206; 
05,429;  06,468;  07,495;  08,528;  09,658;  10,627. 

Boards.  BEHB.  recom.  that  sur.  and  est.  be 
made  for  lock  at  Moline,  111.,  and  after  considering 
report  of  sm.  and  est.  recom.  that  lock  be  constr., 
04, 2210,  2211. 

In  charge: 

Maj.  A.  Mackenzie,  1888.    R.,  89, 1777. 
Maj.  C.  McD.  Townsend,  1904.    R.,  04, 2207, 2211. 
Maj.  C.  S.  Eich6, 1905-09.    B.,  05, 1652;  06, 1428; 
07, 1570;  08, 1642;  09, 1635. 
laaj.  Charles  Keller,  1910-.    B.,  10, 1790. 

Assistant.    C.  W.  Durham.    R.,  04, 2213. 

OPERATIONS. 

1904-05.  Plans  prepared  for  lock,  and  plant 
repaired,  05, 1653. 

1905-06.  U.  S.  dr.  Ajaz  and  Vulcan  repaired; 
derrick  boom  dr.  built;  5,232  c.  y.  r.  broken  up;  in 
lower  approach  9,949  c.  y.  r.  broken  up,  at  cost  of 
$3.20  c.  y.;  6,733  c.  y.  riprap  dr.  and  placed  in  dam, 
at  cost  of  81,09  c.  y.;  21,000  c.  y.  sand  and  gravel 
placed  in  dam,  at  cost  of  26i|:  o.  y .,  06, 1429. 


1906-07.  Constr.  of  dam  and  approaches 
15,686  c.  y.  r.  broken  up;  37,098  c.  y.  riprap  dr.; 
62,682  c.  y.  sand  and  broken  r.  placed  in  dam; 
building  and  repairing  dike;  19,730  o.  y.  broken  r. 
used  in  constr.  of  lock;  10,080  c.  y.  r.  removed; 
11.230  c.  y.  concrete  put  in  place,  07, 1570. 

1907-08.  10,516  c.  y.  r.  broken  up,  at  cost  of 
$3.60  c.  y.;  21,166  c.  y.  r.  dr.,  at  cost  of  85(t  c.  y.,  08, 
1642. 

1908-09.  Part  of  canal  bank  raised  and  sur- 
faced; 13,200  c.  y.  mud  dr.,  09, 1635. 

1909-10.  Canal  banks  imp.;  61,990  c.  y.  mud 
dr.,  at  cost  of  90  c.  y.;  871  c.  y.  mud  and  st.  dr.,  at 
cost  of  151!;  c.  y.;  385  c.  y.  r.  removed,  at  $2.50  c.  y.; 
2,300  0.  y.  mud  dr.,  at  3i|;  o.  y.,  10, 1791. 

PHYSICAL  CHARACTERISTICS. 

Description  ot,  04,  2212. 

PROJECTS. 

By  Maj.  Townsend,  1903,  dr.  chan.  and  building 
1.  and  d.  in  Mississippi  E.  at  Moline,  111.;  est., 
$386,000,  and  $10,000  an.  for  operation  and  mainten.; 
adopted,  04, 2212, 2214. 

SURVEY. 

Ex.  an.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Mackenzie  (R.  unfav.),  89, 1777. 

Ex.  and  sur.  with  view  to  constr.  of  lock  au.  act 
June  13,  1902;  made,  1903,  by  Maj.  Townsend,i  04, 
419,  2206. 

Sur.  of  pool  chan.  and  lower  approach  to  lock 
made,  1909,  by  Maj.  Keller,  10, 1791. 


'  H.  D.  397,  5Sth,  2d. 


r  See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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See  p.  1068. 


MISSISSIPPI  EIVEE.      See  special  index,  p.  1071. 


HH-348(c)      Moline,  III.     (Operation  and  care  of  lock  at.) 


ENGIIVEERS. 

Chiet  of  Engineers.    R.,  08,  528;  09,  559;  10, 
627;  11,  671;  18,  811. 

In  cbarge: 

Maj.  C.  S.  Rich^,  1908-09.    B.,  08, 1043;  09, 1630. 
Maj.  Charles  KeUer,  1910-.    B,.,  10,  1791;  11, 
1960;  18,2169. 

OPERATIONS. 

1908.    Lighting  system  designed  and  installed 
and  backfills  completed,  08, 1643. 


1909-10.  Combined  office  and  dwelling  build- 
ing constr.;  minor  repairs  and  imp.  made,  10, 1791. 

1910-11.  2,100  c.  y.  dr.  from  lock  entrance  and 
ice  chute,  tool  house  and  bam  and  lockmen's  dwell- 
ing erected,  and  repairs  made  to  structures,  electric 
wiring,  etc.,  11, 1960. 

1911-18.  3,469  0.  y.  r.  removed  from  approaches 
and  general  repairs  made,  IS,  2168. 


HH-358(a) 


Clinton,  Iowa. 


ENGINEERS. 

CUef  of  Engineers.    R.,  91, 267. 
IncIiaTge.    Maj.  A.  Mackenzie,  1890.    R.,  91, 
2187,  2188. 


PHYSICAL,  CHARACTERISTICS. 

Description  of,  91, 2188. 


PLANS. 

By  Maj.  Mackenzie,  in  1890,  closing  dam  bet. 
Little  Bock  Isld.  and  the  towhead  to  its  left;  est., 
S5,000,  91,  2189. 

SURVEYS. 

Sur.  to  remove  bars  n.  of  Little  Rock  Isld.,  at  and 
above  Clinton,  an.  act  Sept.  19, 1890;  made,  1890,  by 
Maj.  Mackenzie,  91,  2188. 


HH-358(b) 


Beaver  Island,  Clinton,  Iowa. 


ENGINEERS. 

Chief  of  Engineers.    R.,  89,  234. 

In  charge.    Maj.  A.  Mackenzie,  1888.    R.,  89 
1784. 


PHYSICAL  CHARACTERISTICS  . 

Description  of,  89, 1785. 
SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Mackenzie  (R.  unfav.),  89, 1784. 


HH-370 


Dubuque  Harbor,  lowa.^ 


APPROPRIATIONS.    (See  p.  1089.) 

COMMERCE. 

Importance  of  imp.,  76,  696;  78,  717;  79, 1141. 
Necessity  for  ice  H.,  88, 1769. 
Use  of  H.  by  vessels,  84, 1572. 


ENGINEERS. 

Chief  of  Engineers.    R.,  76, 84;  77, 84;  78, 97; 

79,132;  88,230;  83,237;  84,240;  85,262;  86,252; 
87,  222. 

Boards.  Consideration  of  various  plans  for  imp., 
1879;  79,  1143.  (Majs.  Comstook,  Houston,  and 
Farquhar.) 


CONTRACTS. 

1877.  G.  Williams,  dr.,  78,  717. 

1878.  A.  MoArthur,  dr.,  79, 1141. 

1883.  B.  E.  Linehan,  dr.,  19J  i  c.  y.,  83, 1407. 

1884.  A.  }.  Whitney,  dr.,  lit  c.  y.,  86, 1694. 


In  charge: 

Col.  J.  N.  Macomb.    R.,  76,  695;  77,  625. 
Maj.  F.  U.  Farquhar,  78,  717.    B.,  78,  717;  79, 
1140. 

Maj.  A.  Mackenzie,  1880-88.    R.,  88,  1769;  83, 
1406,  84, 1571;  85, 1691;  86, 1426;  87, 1656;  88, 1529. 


1  Sur.-R.,  Dec.  29, 1844;  est.,  $10,277,  $64,875.    (H.  D.  482,  65th,  2d.) 
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Assistants: 

C.  W.  Durham.    K.,  76,  696. 

M.  Meigs.    E.,  77,  535. 

OPERATIONS. 

1877-78.  39,261 0.  y.  sand  removed  from  bar  in 
front  of  SS.  landing,  78,  97,  717;  79, 132, 1141. 

1878-79.  37,042  o.  y.  sand  dr.  from  bar  in  front 
Of  SS.  landing,  79, 1140;  results  obtained,  79, 1140, 
1143. 

1888-83.    55,733  c.  y.  dr.,  83, 1407. 

1883-84.    37,062  o.  y.  dr.,  84,  1571. 

1884-85.    70,770  c.  y.  dr.,  83, 1693. 

1885-86.    45,927  c.  y.  dr.,  86, 1426. 

1886-87.  Operations  suspended  awaiting  ac- 
tion of  EE.  company  in  filling  areas  contiguous  to 
H.,  87, 222. 

PHTSICAI,  CHARACTERISTICS. 

Formation  of  bar,  cause  of,  76,  696. 

PRIVATE  WORK. 

Of  citizens  of  Dubuque,  1879,  for  imp.  of  bar,  79, 
1142. 


PROJECTS. 

For  imp.  of  H.  1876,  by  artificial  out,  from  bead  of 
New  Barney  Cut  to  mouth  of  Waple  Cut,  150'  w.  a, 
bottom;  also  3  riprap  dams,  wlthbrushloundations, 
located  across  head  of  Seventh  St.  Slough,  across 
New  Barney  Cut,  and  across  Third  St.  opening, 
$32,120,  76,  69S,  697.  Modified  by  temporary  imp. 
of  bar,  by  dr.  to  extent  of  latest  app.  ($15,000),  and 
subsequently  permanent  imp.  by  training  wall, 
$25,300,  about  1,000'  1.,  from  upper  end  of  New 
Barney  Cut  to  EE.  br.,  77,  84,  525,  535. 

Of  BE.,  1879,  for  imp.  of  bar  in  front  of  landingby 
contracting  waterway,  by  2  low  spur  dikes  on  Dun- 
leith  shore,  work  to  be  commenced  as  soon  as  exist- 
ing dr.  Chan,  showed  ^gns  of  filling  up,  $12,668,  79, 
1143. 

By  Maj.  Mackenzie,  1880,  for  ice  H.  by  formation 
of  dr.  basin  at  Waple  Cut,  an  area  of  about  11  acres 
and  a  1.  w.  d.  of  6';  est,  $40,000,  83, 1770, 1771.  Area 
increased  in  1884  to  about  16  acres,  84, 1572;  87, 222. 


StJRVETS. 

1868-69.    69,  43, 188;  70, 228;  76,  696 
Besults  of  previous,  79, 1142. 
Map.    84,1572. 


HH-297 


La  Crosse  Harbor,  Wis. 


APPROPRIATIONS.    (See  p.  1089.) 


CONTRACTS. 

1878.    McDonald   Bros.,   dams  closing  Bates 
Chute,  79, 1127. 


ENGINEERS. 

CUef  ol  Engineers.  R.,  78,  ! 
377;  00,433;  01,442;  08,372;  03,3 
430;  06,  470. 


:;  79,  130   99, 
6;  04,418;  05, 


Boards. 

To  examine  and  report,  1877,  on  condition  of  chan., 
cause  of  changes,  and  to  recom.  such  works  as  might 
be  necessary  to  restore  the  chan.;  board  reported 
condition  of  chan.  better  than  in  times  past,  changes 
due  to  closing  chan.  e.  of  Minnesota  Isld. ;  and  recom. 
closing  of  chutes  on  both  sides  of  Bates  Isld.  and  pro- 
tection of  head  of  Grand  Isld.,  78,  98,  719,  721. 
(Col.  Macomb  and  Majs.  Weitzel  and  Merrill.)" 


In  Cbarge: 

Maj.  F.  U.  Farquhar.    R.,  78,  718;  79, 1127. 
Capt.  C.  McD.  Townsend,  1899-1902.    R.,  99, 
2171;  (Maj.)  00,  2755;  01,  2295;  03, 1660. 
Maj.  J.  L.  Lusk,  1903-04.    R.,  03, 1500;  04,  2203. 
Maj.  C.  S.  Eiche,  1905-06.    R.,  05, 1657;  06, 1432. 


OPERATIONS. 

1878-79.  Completion,  by  contract,  of  dams 
closing  Bates  Isld.  Chutes  and  protection  at  head, 
79, 130, 1127. 

1899-00.  Work  on  lateral  bulkhead  in  progress; 
00, 2755. 

1900-01.  Bulkhead  and  cross  dam  completed 
good  progress  made  with  filling,  01,  2295. 

1901-08.  84,000  c.  y.  dr.;  fill  partly  completed, 
03, 1660. 

1902-03.  Levee  graded;  17,000  sq.  ft.  s.  relaid, 
03, 1500. 

1904-05.  700'  shore  protection  built  and  Dam 
2  repaired,  05, 1657. 

PRIVATE  (CITY)  WORK. 

La  Crosse  to  make  some  needed  changes  in  its 
sewers,  99, 2171. 

PHYSICAL  CHARACTERISTICS. 

Formation  of  bars,  78,  720. 

PROJECTS. 

BE.,  1877,  chan.  in  front  of  city,  closing  chute  on 
both  sides  of  Bates  Isld.,  and  protecting  head  of 
Grand  Isld.,  78,  98,  721. 

By  Lt.  Col.  King,  1897,  lateral  bulkhead  1,575'  1., 
across  dam  450'  1.,  and  certain  amount  of  filling  bet. 
lateral  bulkhead  and  shore;  est.,  $17,000,  97,  2117. 
99,  2171. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  J 


EIVEE  AND   HAKBOR  WORKS. 


1217 


See  p.  1068. 


MISSISSIPPI  aiVEE.      See  special  index-,  p.  1071. 


HH-317        Lake  Pepin,  Wis.     (Harbor  of  refuge.) 


APPBOFBIATIONS.    (See  p.  1089.) 

COMMERCE. 

Necessity  for  H.  of  refuge,  83, 1795;  83, 1404. 


1885-86.    Extending  break'r  to  1.  of  679',  86, 
1422. 

1887-88.    512  I.  f.  cribwork  sunk  to  extend 
break'r,  88, 1531. 

1888-89.    Beipalr  and  reconstr.   break'r,   89, 
CONTRACTS.  !'"• 

1886.    H.E.Stevens,  break'r  at  Stockholm,  86,         1889-90.    Eiprap  placed  at  crib  foundations, 
1688, 1690.  ^'^'  ^O'*- 


EXGII9EERS. 

Cblet  ot  Engineers.  R.,  81,  238;  83,  235;  83, 
237;  84,  240;  86,  262;  86,  251;  87,  222;  88,  199, 
200;  89,  234;  90,  209. 

In  charge.  Maj.  A.  Mackenzie,  1881-90.  R., 
83,  1794;  83,  1404;  84,  1570;  85,  1687;  86,  1422, 
1424;  87,  1657;  88,  1529,  1532;  89,  1777;  90,  2072. 

Assistant.    W.  A.  Thompson.    R.,  88, 1535. 

OPERATIONS. 

1884-86.  Constr.  135  1.  f.  earth  embankment 
and  230'  crib  constr.  at  Stockholm,  85, 1688^ 


PROJECTS. 

By  Maj.  Mackenzie,  1882,  Hs.  of  refuge  at  Lake 
City,  Minn.,  and  Stockholm,  Wis.,  by  extending 
from  the  shore  a  break'r  at  each  place  1,000'  1.;  est., 
$228,000,  83, 1796;  83,  237. 


SURVEYS. 

For  H.  of  refuge  au.  act  June  14,  1880,  81,  238; 
made  by  Maj.  Mackenzie,  1881,  83, 1794. 
Maps.    90,2074. 


HH-319 


Lake  City,  Minn. 


PHTSICAL  CHARACTERISTICS. 

This  so-called  inner  H.  is  a  pond  situated  in  the 
point  of  land  extending  into  Lake  Pepin  at  Lake 
City;  area  of  pond  about  620,000  sq.  ft.,  04, 2204. 


COMMERCE. 

Small;  population  about  3,000,  04, 2205. 

ENGINEERS. 

Clilef  ot  Engineers.   R.,  04, 419. 

Boards.    BEEH.  concurs  in  opinion  of  DO.on  SURVEY. 

inadvisabmtyofimp.   E,  04. 2206.  .  Pre.  ex.  of  inner  H.  for  H.  ot  refuge,  au.  act  June 

In  charge.    Maj.  C.  McD.  Townsend,  1904.    E.,  13,1902.  R.,  Maj.  Townsend,  July  10, 1902(unfav.)," 

04,2204.  04,419,2204. 


HH-33:3(a) 


St.  Paul  Harbor. 


ENGINEERS. 

Chief  ot  Enghieeis.    B.,  13, 831. 

In  charge.    Lt.  Col.  F.  E.  Shunk,  13, 814. 


SURVEYS. 

Ex.  and  sur.  au.  act  J\me  25, 1910,  of  H.  and  chan. 
13,831. 


1  H.  D.  182,  S8th,  2d. 
30462°— H.  Doc.  740,  63-2 77 
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HH-333(b)         St.  Paul  to  Falls  of  St.  Anthony,  Minn. 


COMMEBCE. 

Lumber  manufacture  from  1870  to  1886,  88, 1562, 
1571. 

ENGINEERS. 

Chief  ot  Engineers.    B.,  88,  206. 
In  charge.    Maj.  C.  J.  AUen,  1886.    B.,  88,1560, 
1563. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 1666. 


PLANS. 

By  Maj.  AUen,  1887,  CWcago,  St.  Paul,  Minne- 
apolis &  Omaha  KB.  br.  to  landing  below  Wash- 
ington Ave.  Br.,  Minn.,  dr.  and  works  of  contrac- 
tion; est.,  $146,000;  or  for  4'  1.  w.  navigation  with 
wing  dams,  closing  dams  and  revet.,  dr.,  and  2 
1.  and  d.;  est.,  12,361,060,  88, 1568-1570. 

StJBVETS. 

From  Falls  of  St.  Anthony  to  St.  Paul,  au.  act 
Mar.  3, 1879;  made  by  Maj.  Alien,  1879,  80, 1660. 

Au.  act  Aug.  S,  1886;  made,  1887,  by  Maj.  Allen, 
88, 1563. 


HH-333(c)    Minneapolis    to    St.   Paul, 

dams  between.) 


Minn.     (Locks    and 


APPROPRIATIONS.    (See  p.  1089.) 

COnUVIERCE. 

At  1898  restricted  because  of  the  swift  current  and 
numerous  rocks  and  bowlders,  98, 1811. 

None  except  loose  logs,  on  account  of  swift  cur- 
rents and  obstr.,  01,  2301. 

Constr.  of  these  2  1.  and  d.  should  develop  pas 
senger  traiHo  and  reduce  rates  on  flour  and  grain 
shipped  from  Minneapolis,  05,  432. 

In  1911,  9,000,000  f.  b.  m.  logs;  approx.  40,000  t. 
floated  down  E.,  13,  816. 

CONTRACTS. 

1900.  Commercial  Wood  &  Cement  Co.,  55,000 
bags  cement,  67.02$  per  bag.  St.  Paul  Foundry 
Co.,  steel  and  cast-iron  members  of  lock  gate,  $7,643. 
Youngstown  Bridge  Co.,  1  lower  lock  gate,  $9,510. 
00,  2777. 

1903.  New  Jersey  Foundry  &  Machine  Co., 
steelwork,  03,.1524, 1526. 

1904.  Rogers  Lumber  Co.,  lumber;  St.  Paul 
Foimdry  Co.,  grated  covers  and  foot-walks,  $1,030, 
and  maneuvering  machinery,  $1,244,  04,  2231. 

1905.  The  Menz  Lumber  Co.,  432,000  f.  b.  m. 
flr  lumber,  $7.25  M  f.  b.  m.;  E.  O.  FeUows  Coal  Co., 
7  cars  coal,  $2.80 1.,  05, 1665. 

ENGINEERS. 

Chlet  ot  Enghieers.  R.,  95,  292;  96,  254;  97, 
323;  98,  316;  99,  378;  00,  434;  01,  443;  03,  373; 
03,396;  04,420;  05,431;  06,470;  07,497;  08,529, 
542;  09,  560;  10,  629,  643;  11,  676;  13,  815. 

Boards.  Act  June  25,  1906,  creates  commission 
to  ex.  and  report  to  Sec.  of  War  concerning  use  by 
U.  S.  of  waters  of  Miss.  E.  flowing  over  dams  bet.  St. 


Paul  and  Minneapolis  (Lt.  Col.  G.  McC.  Derby, 
Corps  of  Engineers;  Capt.  A.  W.  Kimball,  Q.  M., 
U.  S.  A.,  Chief  Engr.  Carl  M.  Green,  IT.  S.  Eeve- 
nue-Cutter  Service),  06,  472.  R.,  Sept,  26,  1907,i 
08,  542. 

Appointed  to  ex.  E.  with  view  to  modifying  proj. 
(Maj.  C.  S.  Eiche,  Maj.  F.  E.  Shimk,  and  Maj.  C.  S. 
BromweU),  09,  661.  Hearing  held  at  St.  Paul,  at- 
tended by  representatives  of  State  of  Minn,  and 
cities  of  St.  Paul  and  Minneapolis,  09,  1642.  B. 
dated  Jan.  31, 1910,  submitted  with  est.  of  $380,000 
for  imp.,2  10,  643. 

In  charge: 

Maj.  A.  Mackenzie,  1894-95.  B^  94,  1640,  1681; 
95, 2158. 

Lt.  Col.  W.  E.  King,  1896-97.  B.,  96, 1828;  97, 
2110. 

Capt.  F.  V.  Abbot,  1897-1900.  E.,  98,  1809; 
(Maj.)  99, 2173;  00,  2768. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01, 2298. 

Maj.  E.  L.  Hoxie,  1901-03.  B.,  03,  1662;  03, 
1523. 

Maj.  G.  McC.  Derby,  1903-06.  R.,  04,  2230;  05, 
1663;  (Lt.  Col.)  06, 1434. 

Col.  J.  B.  Quimi,  07,  496. 
Capt.  E.  H.  Sohulz,  1907.    B.,  07, 1578. 
Maj.  F.  E.  Shunk,  1907.    B.,  08,  1649;  09, 1641; 
10, 1799;  11, 1973;  (Lt.  Col.)  13,  2179. 
1st  Lt.  J.  N.  Hodges,  13,  814. 

Assistants: 

A.  O.  Powell.  R.,  99,  2181;  00, 2778;  01,  2302; 
03,  1666;  03,  1626;  04,  2231;  05,  1665. 

E.  Davenport.  R.,  00,  2785;  01,  2307;  03, 1671; 
03, 1525;  04,  2235. 

G.  W.  Freeman,  07, 1579. 


1  B,  P,  218, 60th,  1st. 


'  H.  D.  741, 61st,  2d. 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.  J  * 
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See  p.  1068. 


MISSISSIPPI  RIVEE.      Seespecialindex,  p.  1071. 


LEGAL  PROCEEDINGS. 

Steps  taken  to  secure  land  necessary  for  Lock  No. 
2,  95,  2159;  96,  1828;  97,  2110;  land  secured,  98, 
1810. 

Acquisition  ot  land  and  flowage  rights  lor  Lock 
No.  1,  99, 2180;  (map)  00, 2773,  2786;  01,  2300. 

List  of  lands  subject  to  flowage,  01,  2308;  08, 
1663. 

Land  sheet.  Lock  and  Bam  No.  1,  03, 1672. 


OPERATIONS. 

1897-98.  Constr.  plant  procured  and  buildings 
for  it  erected,  98, 1811. 

1898-99.  Preparations  made  for  constr.  ot  Look 
and.  Dam  No.  2;  Tilant  erected;  coflerdam  almost 
completed  (photographs),  99, 2174. 

1899-00.  Cofferdam  for  Lock  No.  2  nearly 
finished;  look  excavation  nearly  completed;  large 
part  of  lumber  floor  ot  look  chamber  laid;  concrete 
work  on  land  well  begun  (sketches  of  concrete 
forms  and  photographs  ot  works  in  progress);  ce- 
ment tests  made  (diagrams),  00, 2768. 

1900-01.  Excavation  and  constr.  foundations 
of  Ijock  No.  2,  except  laying  of  floor,  completed; 
lock  walls  seven-eighths  completed;  erection  ot 
gates  commenced;  backing  of  land  wall  one-third 
completed;  cofferdam  for  dam  partly  built;  test 
borings  at  site  of  I^ook  and  Dam  No.  1  commenced, 
01, 2300. 

1901-oa.  Lock  No.  2  practically  completed; 
coflerdam  tor  w.  273'  ot  Dam  No.  2  completed;  ex- 
cavation within  inclosure  nearly  completed  and 
some  concrete  work  done;  lands  and  flowage  rights 
for  Lock  and  Dam  No.  1  nearly  all  acquired,  03, 
1662. 

1903-03.  Work  on  Lock  and  Dam  No.  2  con- 
fined to  w.  273'  of  dam;  concrete  work  practically 
completed  and  erection  of  2  bear-trap  sluice  gates 
carried  on;  preliminary  work  at  Lock  and  Dam  No. 
1,  03, 1524. 

1903-04.  At  Lock  and  Dam  No.  2,  completion 
of  w.  273'  ot  dam  and  constr.  ot  cofterdams  tor  middle 
or  last  section;  at  Lock  and  Dam  No.  1,  roads  built, 
buildings  and  scales  erected,  lock  coflerdam  and 
track  grading  for  hoist  nearly  completed,  04,  2230. 

1904-05.  Lock  and  Dam  No.  2  completed  and 
slight  repairs  made  to  parts;  at  Lock  and  Dam  No. 
1,  lock  coflerdam  completed,  buildings  erected, 
steam  derrick  erected,  and  preparations  for  com- 
mencing work  made,  05, 1663. 

1905-06.  Lock  No.  2  pumped  out  and  floor  re- 
paired; block  of  concrete  placed  at  upper  end  e.  pier; 
at  Lock  No.  1,  excavation  tor  land  wall  carried  on 
and  additions  made  to  plant,  06, 1435. 

1906-07.  Eepairs  to  disrupted  floor.  Lock  No. 
2,completed;  sluice  gate  rods  replaced  by  chains  at 
Dam  No.  2;  foundations  for  land  wall.  Lock  and 
Dam  No.  1,  completed;  Lock  No.  2  opened  for  navi- 
gation, 07, 1579. 


1907-08.  Work  on  land  wall  and  floor  ot  lock 
at  Lock  and  Dam  No.  1  in  progress;  at  Lock  and 
Dam  No.  2,  keeper's  dwelling  constr.;  Lock  and 
Dam  No.  2  placed  under  operation  and  care  July  1, 
1907,  08, 1650. 

1908-09.  Constr.  of  lock  chamber  completed 
and  building  of  coflerdam  for  abutment  in  progress, 
09, 1641. 

1909-10.  Operations  at  Lock  and  Dam  No.  1 
suspended  and  plant  repaired  and  renewed,  10, 
1800. 

1910-11.  At  Lock  and  Dam  No.  1,  old  lock 
floor  blasted  out  and  new  floor  laid;  removal  of  old 
miter  sill  and  excavation  for  new  one  almost  com- 
pleted; work  ot  increasing  height  and  thickness  of 
lock  wall  in  progress,  and  coflerdam  for  power  house 
50%  completed,  11, 1973. 

1911-13.  At  Lock  No.  1,  work  on  lower  miter 
sfll  removal  completed-  and  sill  rebuilt  jibout  5J' 
lower;  raising  of  walls  practically  completed;  3  sec- 
tions ot  dam  48'  1.  built;  coflerdam  tor  power-house 
foundation  completed,  13, 2180. 


PHTSICAL  CHARACTERISTICS. 

Description  of,  93, 2202. 

Characteristics  of  stream  in  vicinity  to  be  con- 
sidered in  designing  dams,  99,  2179. 

Much  trouble  at  Look  No.  2  caused  by  large  water- 
bearing seams  in  the  r.  underlying  the  site  (photo- 
graphs), 00, 2770. 

Rises  delay  work,  04, 2230;  OS,  1665. 

Sediment  causes  damage  to  sluice  gate  rods  at 
Look  and  Dam  No.  2  (photos),  07, 1578. 

PROJECTS. 

By  Maj.  Mackenzie,  1894,  Lock  and  Dam  No.  2  in 
proposed  series  of  4,  below  Meekers  Isld.,  to  carry 
slack  water  from  that  point  to  Wasliington  Ave. 
Br.,  at  Minneapolis,  with  lift  of  13.8';  est.,  3598,236, 
94, 1681;  95, 2159. 

By  Capt.  Abbot,  1898,  purchase  and  erection  of 
plant,  building  coflerdam,  and  purchase  of  15,000 1. 
St.  for  lock  constr.;  details  of  lock,  gates,  and  dam 
section  to  be  subject  to  approval  of  BE.,  99,  2179. 

Act  Mar.  3,  1899,  provided  for  carrying  on  this 
work,  together  with  that  for  Lock  and  Dam  No.  1 
(lift  of  13.3',  placed  just  above  Minnehaha  Creek; 
est.  cost,  J568,222),  under  continuous  contract,  but 
permitting  hired  labor  whenever  necessary;  at  a 
cost  in  addition  to  app.  ot  1150,000  of  not  to  exceed 
$815,579.33,  99,  2179. 

Table  showing  actual  cost  compared  with  est. 
cost  ot  works.    See  reference  to  works  for  each  year. 

Plans  and  ests.  for  Lock  and  Dam  No.  2;  est.  in- 
creased from  S598,235  to  $733,000.  Plans  were  con- 
sidered by  BE.,  01, 2298. 

Revised  est.  for  completing  Locks  and  Dams  Nos. 
1  and  2,  $1,466,000,  due  to  rise  in  price  ot  material  and 
labor,  unexpected  difficulties,  and  imp.  in  type  of 
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work  proposed,  OS,  1666.  Increase  approv.  act 
Mar.  3, 1905,  05,  431. 

Act  Mar.  2,  1907,  modifies  proj.  to  require  chan. 
d.  of  6'  instead  of  5';  necessary  to  increase  lifts  of  2 
dams,  and  d.  on  lower  miter  sill  Locli:  No.  1  to  6' 
at  1.  w.,  08,  530. 

Act  Jime  25, 1910,  adopted  modification  of  proj .  to 
provide  at  Lock  and  Dam  No.  1  for  a  lift  of  30'  in- 
stead of  13.33',  as  orig.  contemplated,  at  an  increased 
cost  of  $635,000,  incl.  {180,000  for  flowage  rights,  10, 
630. 

STIBVETS. 

Misc.  sur.,  95, 2159. 


K.,  Sept.  26,  1907,  by  commission  appointed  act 
June  25, 1906,  on  use  ty  U.  S.  of  water  fiowing  over 
dams  bet.  St.  Paul  and  Minneapolis,'  08,  542. 

Act  Mar.  3, 1909,  appointed  B  E.  to  ex.  and  report 
on  modification  of  imp.  B.,  Jan.  31,  1910;  est., 
8380,000,2  10,  643. 

Maps.'  (Sketehes,  photographs,  etc.  See  Legal 
proceedings,  Operations,  and  Physical  character- 
istics.) 

Land  sheet  Lock  and  Dam  No.  1,  OS,  1672. 

Photographs  showing  silt,  ete.,  sluice  gate,  Lock 
and  Dam  No.  2,  07, 1580. 

Of  Imp.  11,1974. 


HH-33:3(d)    Minneapolis  to  St.  Paul,  Minn.     (Operating  and 

and  dams.) 


care  of  locks 

APPBOFBIATIONS.    (See  p.  1089.) 

COMMXBCE. 

300,000 1.  logs  passed  dam  in  1907,  08, 531. 

ENGINEEBS. 

Chief  ol  Engineers.   B.,  08, 531;  09,  562;  10, 
631;  11,  677;  13, 817. 


Assistant: 
1st  Lt.  J.  N.  Hedges,  12, 814. 

OPEBATIONS. 

1907-08.  Upper  needle  dams  put  in;  r.dumped 
to  prevent  scour;  new  chains  put  in  bear-trap  sluice 
gate,  08, 1652. 

1908-lS.  Minor  repairs  to  filling  valves,  operat- 
ing machinery  and  buildings,  ete.,  09,  1643;  10, 
1801;  11, 1975;  13, 2181. 


In  charge: 

Capt.  E.  H.  Sohulz,  08,  829. 
Maj.  y.  R.  Shunk,  1908-.    E.,  08, 1651;  09, 1643; 
10,  1801;  11,  1975;  (Lt.  Col.)  13,  2181. 


PBOJECT. 

Act  June  25, 1910,  modified  proj.  by  providing  in- 
crease in  height  proposed  for  Look  and  Dam  No.  1, 
after  which  Lock  and  Dam  No.  2  would  not  be 
needed,  10, 631. 


HH-333(e) 


Meekers  Island  Lock  and  Dam. 


APPBOFBIATIONS.    (See  p.  1089.) 

COMMEBCE. 

Importance  of,  set  forth  in  memorial  of  Minnesota 
Legislature,  68,  369. 
C.  liardly  justifies  expend.,  74, 288. 

DOCUMENTS.    (Not  printed  in  reports.) 
H.  D.  58,  39th,  2d,  67, 260;  70, 277. 

ENGINEEBS. 
Chief  of  Engineers.    B.,  67, 35;  73, 61;  74, 58; 

76,  62;  76,  86;  77,  86;  78,  99;  79,  134;  80,  179; 
81,241;  83,237;  83,244;  84,245;  85,268;  87,223; 
88, 201. 

In  charge: 

Maj.  G.K.  Warren,  1866-70.    E.,  67, 260;  68, 369: 
70,  277. 


CoL  J.  N.  Macomb,  1870-73  ;70, 56.    E.,  73,  411. 

Maj.  F.  U.  Farquhar,  1873-78;  73,  50.  E.,  74, 
287;  76,  703;  77, 571;  78, 727. 

Capt.  C.  J.  AUen,  1878-90.  E.,  79,  1168;  (Maj.) 
80, 1575;  81, 1747;  83, 1809;  83, 1438;  84, 1599;  85, 
1733;  86, 148S;  87, 1663;  88, 1536. 

Assistants: 

Capt.  A.  Stiokney.    E.,  70, 275. 

F.  Cook.    B.,  70, 278. 

LEGISLATION. 

Release  of  land  grant,  by  act  ol  Congress,  neces- 
sary before  work  could  be  commenced,  73,  411;  75, 
62;  76,  85,  703;  77,  571;  78,  99,  79,  134,  1168.  . 

Act  July  23, 1868,  granting  Minn.  200,000  acres  of 
land  in  aid  of  oonstr.  ol  1.  and  d.,  73, 411;  81, 1747. 

Act  Mar.  3, 1873,  requiring  relinquislunent  of  grant 
before  application  of  app.,  73,  411;  81, 1747. 


1  H.  D.  218, 60th,  1st. 


'  H.  D.  741, 61st,  2d. 


rSee  pp.  14-22  for  I 
Lexplanatlons,  etc.J 


ETVEE  AND  HABBOB   WOEKS. 
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See  p.  1068. 


MISSISSIPPI  BIVER.      See  special  index,  p.  1071. 


PHYSICAL,  CHARACTEBISTICS. 

.  At  Meekers  Isld.,  70, 27S. 

PRIVATE  WORK. 

Grant  of  land  to  persons  purposing  buflding  of 
1.  and  d.,73,  411.  Necessity  of  release  before  U.S. 
undertakes  work,  77,  571;  78, 99,  727;  79, 134. 

PROJECTS. 

By  Maj.  Warren,  1867, 1.  and  d.  across  Mississippi 
R.  at  Meekers  Isld.,  to  carry  4'  over  rapids;  lift  of 
lock,  13';  est.,  1235,655,  67,  259;  70,  277,  278;  74, 
287;  81, 1747, 


By  Maj.  Farquhar,  1874,  timber  dam  with  look 
having  a  lift  of  17',  with  faces  of  granite  masonry; 
dimensions  80'  x  300',  dam  to  be  of  timber;  est., 
$922,121,  74,  287;  81, 1747. 

SURVEYS. 

Fori,  and  d.,  67,260. 

Further  sur.  indicated  necessity  of  another  1.  and 
d.  near  Minnehaha  Creek,  68,  369. 

Sur.  not  completed,  73,  411. 

Besur.  made,  74, 287. 

Bet.  St.  Paul  and  Minneapolis  au.  act  Aug.  5, 
1886,  87,  230, 1663. 


HH-335(a)   Falls  of  St.  Anthony.    (Preservation.) 


APPROPRIATIONS.    (See  p.  1089.) 

COMMERCE. 

Justification  of  work;  threatened  destruction  of 
the  falls  an  interference  with  future  navigation  of  R., 
69,  211;  70,  282. 

CONTRACTS. 

1876.  Cook  &  Folsom,  2  timber  dams  to  protect 
lime  r.  from  action  of  ice.  Henry  &  Abraham, 
gravel  filling  for  tunnels  and  cavities  in  sand  r.  above 
dike,  77, 665. 

1877.  Cole  &  Hammond,  timber  for  remodeling 
apron.  F.  Winston,  450  cords  of  bowlders  put  in 
place  at  foot  of  apron,  77,  565. 

DOCUMENTS.    (Not  published  in  reports.) 

H.  D.  118,  41st,  2d,  70, 283;  S.  D.  59,  42d,  2d,  78, 
302. 

ENGINEERS. 

Chief  of  Engineers.    R.,  70, 58;  71, 58;  73, 49; 

73,  60;  74,  57;  75,  61;  76,  84;  77,  85;  78,  99;  79, 
134;  80,  178;  81,  239;  88,  236;  83,  243;  84,  2.44; 
85,  266,  1728;  86,  255;  87,  223;  88,  200. 

Boards: 

Convened,  Minneapolis,  Minn.,  Aug.  10,  1872. 
Recom.  Col.  Macomb's  plan  (see  S.  D.  59,  42d,  2d), 
78,  302,  but  submitted  that  '*  since  its  cost  is  in 
excess  of  available  app.  it  is  best  to  continue  'pres- 
ent '  lining  of  tunnel,  and  hi  the  interim  make  study 
for  permanent  preservation  of  falls;  work  should  not 
be  conunenced  without  available  app.  of  $200,000; 
a  modification  of  the  'present'  dam  should  be  made 
to  restore  waterway  to  natural  w.,  and  $37,000 
should  be  expend,  on  timnel  In  accordance  with 
plan  of  the  union  committee,"  78,302,303;  73,409; 

74,  285.  (Col.  Macomb,  Lt.  Col.  Kurtz,  Majs. 
Weitzel,  Poe,  and  Houston.) 

Convened,  Minneapolis,  Minn.,  Apr.  16,  1874. 
Recom.  (1)2  dams  should  be  constr.  on  lines  marked 


on  map  (see  map,  74, 286),  consisting  of  timber  cribs 
filled  with  St.;  lower  dam  to  be  4  J'  and  upper  dam 
4'  high;  foot  of  lower  dam  to  be  connected  with  old 
apron,  the  object  being  protection  of  limest.  cover- 
ing at  crest  of  falls;  (2)  that  apron  should  be  put  in 
repair  and  extended  downstream  on  the  w.  side  of 
Hennepin  Isld.;  (3)  introduction  of  a  concrete  dike 
(to  be  constr.  in  a  tunnel),  extending  across  R.  and 
near  crest  of  falls;  bottom  of  dike  to  be  in  a  homo- 
geneous stratum  of  sandst.,  and  to  extend  upward 
to  under  side  of  limest.;  dike  about  38'  high,  at  least 
4'  w.,  and  about  2,000'  1.,  74,  284.  Necessity  of 
speedy  reUet  the  cause  for  modification  of  plan  of 
board  of  1872,  which  plan  should  be  ultimately  car- 
ried into  effect,  74,  285;  79, 1164.  (Col.  Macomb, 
Lt.  Col.  Kurtz,  Majs.  Weitzel,  Poe,  and  Farciuhar.) 
Memorial  of  citizens'  comimttee  to  Board  of  Engi- 
neers, 78,  304. 

Constituted  by  S.  0.,  No.  5,  C.of  E.,  1886,  to  ex. 
and  report  upon  probable  effect  of  proposed  br.  at 
Minneapolis  upon  works  of  the  U.S .  for  preservation 
of  falls.  R.,  86,  2111-2116.  (Lt.  Col.  Poe,  Mags. 
Mackenzie  and  Allen.) 

In  charge: 

Maj. O.K. Warren,  1869-70.  R., 69, 210.  (H. D. 
118,  42d,  2d,  70,  283.) 

Col.  J.  N.  Macomb,  1870-73.  R.,  71, 267, 298;  73, 
279, 296. 

Maj.  F.  U.  Farquhar,  1873-78.  R.,  73,  408;  74, 
277,  280;  76, 356;  76,  698;  77, 563;  78, 725. 

Capt.  C.  J.  Allen,  1878-90.  R.,  79,  1160;  (Maj.) 
80,  1565,  1568;  81,  1739;  83,  1800;  83,  1431;  84, 
1696;  85, 1721, 1729;  86, 1479;  87, 1660;  88, 1536. 

Assistants: 

F.  Cook.    R.,  70,  278;  71,  294,  297. 

Capt.  W.  H.  H.  Benyaurd.    R.,  73,  409. 

J.  L.  Gillespie.    R.,  74,  282;  76,  700;  77, 564. 

J.  P.  Frizell.    R.,  79, 1161. 

B.Davenport.    R.,  85, 1726. 
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ESTIMATES.    (See  Plans  and  Projects.) 

By  F.  Cook,  apron  and  dam  to  protect  falls, 
1245,000,  70,  281;  closing  Hennepin  Isld.  Tunnel, 
$76,000,  70,  68. 

By  BE.,  1874,  2  dams  on  top  of  limest.,  $24,420; 
repair  of  apron,  $66,000;  dike  under  the  limest., 
$130,372;  wall  at  head  otledge,  $200,000,  74, 284, 285; 
76,  699. 

Aggregate,  $419,792,  74,  284,  285;  76, 699;  78,726. 

To  complete  dike,  1876,  $28,602.  Cause  for  in- 
creased est.    76,  699;  78,  726. 

For  entire  completion  as  proposed  hy  board  of 
1874,  $294,226,  76, 700;  78, 726. 

LEGAL  PBOCEEDINGS. 

Of  mill  owners  and  others,  83, 236, 1800;  83, 1432; 
84, 1596;  85, 1722, 1729. 

Danger  to  works  of  U.S.  by  insecure  condition  of 
private  dam,  85, 1723, 1727. 

Against  J.  B.  Bassett,  for  encroachments  on  U.S. 
works,  83, 236, 1800;  85, 1729. 

LEGISLATION. 

Effort  to  obtain  land  grant  to  aid  in  the  preserva- 
tion of  the  falls,  70,  283. 

Structures  erected  across  natural  waterways  of 
navigable  streams  without  au.  of  Congress,  73, 303; 
74,286. 


OPERATIONS. 

The  threatened  destruction  of  falls  induced  opera- 
tions of  water-power  companies  in  1870,  70, 283;  73, 
302;    74,  279;  79, 1163. 

1870-71.  Operations  ^  water-power  com- 
panies, 73,  303;  79, 1163;  by  U.S.  in  closing  tunnel 
bet.  Hennepin  and  Nicollet  Islds.,  by  permanent 
wall  of  masonry  at  mouth  of  tunnel,  and  filling 
upper  part  of  tunnel  with  clay  puddle,  71,  56,  257, 
294. 

1871-73.  Repair  of  cofferdams  and  protection 
of  the  work  at  the  head  of  the  timnel,  73,  297;  79, 
1163. 

1873-73.  Constr.  of  masonry  bulkhead  in  tun- 
nel with  timber  lining  on  floor,  73,  408,  410;  79, 
1164. 

1873-74.  Constr.  of  timber  and  concrete  bulk- 
head to  replace  one  of  masonry  destroyed,  74,  277, 
279,  281. 

1874-75.  Constr.  of  concrete  dike  under  falls 
began  in  July,  1874,  76,  366;  79, 1165. 

1875-76.  Constr.  of  concrete  dike  continued, 
76, 700;  79, 1166. 

1876-77.  Completion  of  concrete  dike  in  Nov., 
1876;  repair  of  apron  to  dam,  77,  85,  565;  79, 1165. 

1877-78.  Repairs  to  apron  and  dam,  78,  99, 
725;  79, 1165: 

1878-79.  Constr.  of  protection  wall  at  west  end 
of  apron,  and  removal  of  old  cribs  and  cofferdams 
from  Chan.,  79, 134, 1159. 


1879-80.  Constr.  of  log  sluice  at  w.  end  of  apron 
and  protection  and  repair  of  toe  of  apron,  80, 1565, 
1668, 1670. 

1880-81.  Repairs  to  apron  by  cribs  placed  at 
lower  end,  81, 1740. 

1881-83.  Preparations  for  repairs  to  apron,  83, 
1800. 

1883-83.  Repairs  to  apron  in  progress,  83, 
1432. 

1884-86.    Repairs  to  aprons,  86, 1723. 

PHYSICAL  CHABACTEBISTICS. 

Of  falls  and  bed  of  R.,  69,  210;  70,  279;  73,  299, 
302;  74, 281;  79, 1161. 

Recession  of  falls,  69,  210;  70,  279;  73,  302;  rate 
of,  86, 1480;  87, 1660. 

Destruction  of  falls,  73,  408. 

Condition  of,  74, 283. 

Observations  made  on  a  spring  in  the  tunnel,  74, 
283. 

L.  w.  discharge  at  Minneapolis,  81, 1743. 

Description  of  falls,  86, 1480;  87, 1660. 

FLANS.    (See  Estimates  and  Projects.) 

By  F.  Cook,  apron  to  carry  the  water  away  from 
the  foot  of  the  falls,  70, 279;  for  a  wall  entirely  across 
the  R.,  73,  300. 

By  Col.  Macomb,  submitted  to  BE.,  1872  (refer- 
ence to  S.  D.  69,  42d,  2d),  73, 302. 

By  "board  of  construction"  and  "citizens'  com- 
mittee," for  preservation  of  the  falls  (see  Private 
work),  with  apron  to  protect  foot  of  the  falls,  and 
lining  and  plugging  the  sandst.  tunnel,  73, 304. 

By  Maj.  Farquhar,  to  place  concrete  dike  as  near 
the  crest  of  the  falls  as  possible,  74, 281;  that  upper 
wall  at  the  head  of  the  ledge  (recom.  by  BE.,  1872) 
be  dispensed  with,  76,  700. 

In  1885  Maj.  AUen  proposed  extending  the  main 
apron  in  front  of  Farnham  &  Lovejoy's  dam,  re- 
moval of  a  part  of  a  point  of  r.  in  the  R.,  continuing 
the  line  of  submerged  cribs  across  the  bed  of  the  R. 
at  the  toe  of  the  apron,  and  repairing  the  main  and 
e.  apron;  est.,  $210,000.    86, 1724, 1727;  86, 1481. 

PRIVATE  (PRIVATE,  CITY,  AND  CORPO- 
RATE) WORK. 

Plan  for  preservation  of  the  falls,  and  amount  of 
work  done  by  cities  of  St.  Anthony  and  Minneapolis 
and  the  water-power  companies,  73, 304;  79, 1163; 
$333,000  spent,  74,  287;  79, 1164,  1166. 

BE.  of  1872  recom.  $37,500  of  available  app.  be 
expend,  on  tunnel  under  the  direction  of  and  in 
accordance  with  the  plans  of  the  citizens'  commit- 
tee, 73,  303;  73,  409;  79, 1163. 

Undermining  of  the  falls  caused  by  an  attempt  of 
the  water-power  companies  to  increase  the  avail- 
ability of  the  water  power,  70,  283;  73,  302;  74, 
279;  79, 1162. 

Location  of  dams  of  the  water-power  companies, 
70.  280. 
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See  p.  1068. 


MISSISSIPPI  BIVER.      See  special  index,  p.  1071. 


Tturnel  bet.  Hennepin  and  Nicollet  Islds.  built 
by  mill  owners  in  1868,  86, 1722;  87, 1660. 

Expend,  by  citizens  of  1334,000  to  arrest  threat- 
ened destruction  of  falls,  85, 1722. 

Danger  to  works  of  U.S.  arising  from  insecure 
private  dam,  86, 1723, 1727, 1730. 

Proposed  constr.  of  st.  br.  just  above  the  falls,  86, 
1481,  2111. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Macomb,  1870,  protection  of  foot  and  face 
of  the  falls  by  an  apron,  and  the  closure  of  Hennepin 
Isld.  Tunnel  by  gravel  and  clay,  70,  58;  71,  294; 
79,  1164.  Further  proj.  submitted  to  BE.,  1872, 
described  in  S.  D.  59,  42d,  2d,  73,  302.  Success  of 
proj.  dependent  on  integrity  of  the  apron,  73, 296. 
Disapprov.  as  involving  a  cost  far  in  excess  of  avail- 
bleapp.,  73,302. 

By  BE.,  1872,  that  lining  of  tunnel  be  continued, 
and  dams  of  the  water-power  companies  be  modified 
to  restore  waterway  to  natural  w.  (see  Board  of 
Engineers),  73,  303. 

By  Maj.  Farquhar,  that  dams  be  raised  at  least 
2',  and  2  addl.  dams  be  built,  1  at  edge  of  falls,  the 
other  midway  bet.  the  edge  and  the  angle  made  by 
2  sections  of  existing  dams,  insuring  a  protecting  d. 
of  at  least  4'  on  the  limest.  ledge,  73,  409. 

By  BE.,  1874.    (See  Board  of  Engineers.) 

Previous  to  adoption  of  proj.  of  1874  1200,000  had 
been  app.  and  applied  toward  closing  tunnel  bet. 


Heimepin  and  Nicollet  Islds.  by  timber  and  ma- 
sonry bulkheads  and  the  filling  of  the  upper  part  of 
the  tunnel  with  clay  and  puddle,  71,  257-294;  73, 
297;  73,  408-410;  74, 277;  86, 1722. 

The  proj.  of  1874  provided  for  constr.  of  concrete 
dike  across  K.  and  underneath  Innest.  ledge,  the 
constr.  of  flooding  or  rolling  dams  to  protect  the 
upper  surface  of  the  ledge,  and  the  constr.  of  a  timber 
apron  and  wings  to  prevent  the  recession  of  the  crest 
of  the  faUs,  74,284;  76,699;  86,1722;  86,255,1480. 
Est.,  1419,792,  74,  285.  Increased  in  1876  to  J529,- 
726.31,  76,  700;  78,  726.  Eeduced  in  1884  to  orig. 
est.,  84,  1596;  86,  1481.  The  dike  was  completed 
in  1876  and  remaining  works  in  1878,  77,  565;  79, 
1169-1165;  86,  266. 

In  1879  a  log  sluice  placed  at  w.  side  of  the  apron, 
80, 1565;  86, 1480. 

In  1888  $210,000  est.  as  necessary  for  completion  of 
the  existing  proj.,  88, 201. 

SUKVETS. 

Information  from  sur.  made  for  water-power  com- 
panies, 69,  210. 

Sur.  showing  details  of  formation  and  previous 
work  done,  73, 296. 

Maps; 

Of  falls  and  vicinity,  showing  location  of  work 
done  under  the  last  proj.,  74,  286. 
83, 1800;  83, 1434;  86, 1726. 


HH-335(b) 


Falls  of  St.  Anthony.     (Above.) 


APPROPBIATIONS.    (Seep.  1089.) 

COMMERCE. 

Not  imimportant,  68,  359;  70, 281,  288. 

C,  74,  300;  76,  ii,  453;  76,  702. 

Obstr.  to,  from  booms  and  logs,  76,  ii,  448. 

Small,  upper  R.,  80, 1573, 1574;  86,  257. 

Freight  rates  on  upper  E.,  87, 1666. 

Increasing  with  the  settlement  of  the  country,  the 
latter  largely  hastened  by  the  imp.  of  the  E.,  93, 
2263. 

Constr.  of  near-by  RE.  reducing  traffic  by  E.,  94, 
1695. 

DOCUMENTS.    (Not  printed  in  reports.) 

H.  D.  25, 28th,  2d,  76,  ii,  435.  H.  D.  58,  39th  2d., 
70, 282;  67, 260;  69,  211.  H.  D.  247,  40th,  2d,  70, 
283.    H.  D.  118,  41st,  2d,  70,  283. 

ENCROACHMENTS. 

Injury  to  works  from  loggers,  80, 1573;  81,  1834. 


ENGINEERS. 

Cblef  of  Engineers.  B.,  70,59;  74,58;  76,62; 
76,  85;  77,  86;  78,  99;  79,  134;  80,  178;  81,  240, 
247;  83,237;  83,2+4;  84,245;  85,267;  86,266;  87, 
224;  88,201;  89,234;  90,210;  91,268;  93,256;  93, 
288;  94, 264;  96, 294. 

In  cliarge: 

Maj.  G.  K.  Warren,  1867-70.  R.,  67, 260;  68,  362; 
69,211;  70,282. 

Col.  J.  N.  Macomb,  1870;  70,  56. 

Maj.  F.  U.  Farquhar,  1873-78.  B.,  74,  298;  76, 
359,  ii,  434;  76, 702;  77,  570;  78,  726. 

Capt.  C.  J.  Allen,  1878-90;  79,  1169.  R.,  79, 1165; 
(Maj.)  80, 1572;  81, 1743,  1832;  83, 1803;  83, 1435; 
84,  1597;  86,  1731;  86,  1483;  87,  1664;  88,  1537; 
89, 1787. 

Maj.  W.  A.  Jones,  1890-95.  H.,  90,  2077;  91, 
2192;  93, 1816;  93, 2261;  94, 1693;  96,  2171. 

Assistants: 

J.  D.  Skinner.    B.,  74, 299;  76,  ii,  436,  441. 

A.  E.  Stephens.    B,  76,  il,  442. 
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1/.  Y.  Schermerhom,  75,  il,  442.    B.,  75,  ii,  446. 

F.  Cook.    K.,  70,  281. 

E.  Daveeport.    R.,  81, 1746;  83, 1804;  91, 2194. 

F.Terry.    R.,  83, 1436, 

J.  P.  FrizeU.    R.,  81, 1835. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  F.  Cook,  1870,  3  natural  reservoirs  near  head- 
water, and  on  affluents,  $114,000,  70, 284, 287. 

By  Maj.  Farqiihar,  1873,  to  obtain  a  cban.  from 
Minneapolis  to  St.  Cloud,  4'  x  200',  $43,035,  74, 300. 

By  Maj.  Farquhar,  1874,  system  ol  natural  reser- 
voirs, $488,551,  75,  ii,  441. 

By  Maj.  Farquhar,  1875,  chan.  3'  x  200',  $75,390; 
Chan.  5'  x  200',  $144,667,  75, 359,  ii,  449,  452;  77, 670; 
78,  99,  727;  79, 1166.  St.  Cloud  to  Conradis  Shoals, 
Chan.  3'  x200',  $1,943,210;  chan.  5'  x200',  $1,957,783. 
Conradis  Shoals  to  Grand  Rapids,  chan.  3'  x  200', 
$11,620;  Chan.  5'  x  200',  $54,127,  75,  ii,  450,  453. 

By  Capt.  Allen,  1879,  system  ol  natural  reservoirs, 
$336,458,  79, 1204, 1205, 1216.  Amount  required  for 
completion  of  existing  proj.,  $124,667,  79, 134, 1167. 

LEGISLATION. 

Required  (if  imp.  be  made),  concerning  booms 
and  logs,  75,  ii,  448. 

OPERATIONS. 

1874.  Constr.  of  2,736  1.  f.  of  brush  and  gravel 
dams,  314 1,  f.  of  brush  protection  at  Thousand  Islds.; 
also  removal  of  bowlders  on  Battle  and  Coon  Rapids; 
work  done  by  hired  labor,  75,  359. 

1876-77.    Dr'  rapids— hired  labor,  77,  570. 

1878-79.  Continuation  of  brush  dams,  and  re- 
moval of  bowlders  from  rapids  by  hired  labor,  78, 
727. 

1878-79.  Removal  of  gravel  and  bowlders  from 
rapids  by  hired  labor,  79, 134, 1166.  History  of  pre- 
vious operations,  79, 1166. 

1880-81.  Removal  of  bowlders,  snags,  and 
trees,  and  constr.  of  wing  dams  at  rapids  bet.  Aitkin 
and  Grand  Rapids,  81, 1743, 1746. 

1881-84.  Removal  of  bowlders  and  snags  and 
constr.  of  wing  dams  bet.  Aitkin  and  Grand  Rapids 
above  the  Northern  Pacific  RR.,  83, 1803, 1805;  83, 
1435, 1437;  84, 1698. 

1884-86.  Removal  of  bowlders  at  Grand 
Rapids,  85, 1731. 

1888-89.  1,524  snags  and  logs  and  60  c.  y.  r.  re- 
moved from  chan.,  and  8,318  overhanging  trees  from 
banks,  89, 1788. 

1890-91.  664  c.  y.  dr.  and  957  e.  y.  of  bowlders 
removed  from  Chan.;  168  cords  of  brush  and  696  c.  y. 
r.  used  in  constr.  of  1,409  1.  f.  of  wing  and  training 
dams,  91,  2193. 

1891-93.  191  snags  and  346  leaning  trees  re- 
moved from  chan.  and  banks,  93, 1816. 

1893-93.  Over  130  e.  y .  bowlders  removed,  93, 
2262. 


PHYSICAL  CHARACTERISTICS. 

Physical  geography  of  valley,  75,  389;  of  R.,  68, 
307;  70,286. 

Description  of,  69, 211;  70,284;  74,300;  75,389, 
ji,  435,  437,  439,  440,  444,  446;  76,  702. 

Discharge  of  R.,  70,  283;  76,  il,  446;  76, 702.  Of 
affluents,  75,  il,  439,  444,  446. 

RainfUl  on  watersheds,  70,  287;  76,  ii,  438,  440. 

Area  of  watersheds,  70,  286;  76,  ii,  435,  437;  79, 
1200, 1214. 

Ratio  of  rainfall  to  watershed,  70, 287;  76,  ii,  438. 

.Natural  reservoirs,  areas,  70,  284,  286;  76,  il,  436, 
437. 

Physical  characteristics  of  headwaters,  70,  285, 
75, 389,  ii,  436,  437;  of  falls  and  rapids,  74, 300;  76; 
ii,  435,  440,  442,  446. 

Slope  of  R.  surface,  69,  211;  75,  ii,  435,  442. 

Discharge  of  upper  R.,  81,  2744;  83, 1807. 

Drainage  basin,  area  of  upper,  81,  2743. 

Slope  of  R.,  81,2744. 

Caving  banks,  87, 1664. 

The  3  conipleted  reservoirs  at  the  headwaters  of 
the  R.  above  Grand  Rapids  considered  able  to  pro- 
vide sufficient  w.  and  d.  lor  SS.  on  R.  at  and 
above  Brainerd,  93, 2262. 

PLANS.    (See  Estimates  and  Projects.) 

By  F.  Cook,  1870,  passing  Falls  of  St.  Anthony  by 
dam,  lock,  and  canal,  70, 280.  For  retaining  water 
of  tributaries  in  natural  reservoirs,  to  be  used  during 
the  otherwise  low  stage,  70,  284,  285.  Reex.  by 
Maj.  Farquhar,  1875,  as  to  sites  of  reservoirs,  75,  ii, 
435;  amount  of  water  retained,  75,  ii,  438.  Method 
of  constr.,  76,  ii,  440. 

By  Maj.  Farquhar,  1876,  St.  Anthony  to  Grand 
Rapids,  237  m.,  canals,  dams  and  locks,  wing  dams, 
and  dr.  to  3'  or  5',  with  chan.  w.  of  200',  76,  ii,  449, 
452. 

By  Maj.  Allen,  1880,  passage  of  Sauk  Rapids, 
Minn.,  by  means  of  a  1.  and  d.  Est.,  $464,000  to 
$647,000.    81, 1833,  1836. 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Farquhar,  1874,  Minneapolis  to  St.  Cloud, 
5',  by  removal  of  sand,  gravel,  and  bowlder  bars, 
and  constr.  of  wing  dams.  Work  done  at  1,000  Islds. 
and  Battle  and  Coon  Rapids,  76,  369,  ii,  449,  452; 
77, 570;  78, 99.  Est.,  $144,667;  76, 359,  ii,  44»-452; 
86, 1483;  87, 1664. 

App.  of  $45,000,  made  1874-76,  expend,  on  this 
proj.,  79, 1166;  80, 1572. 

Since  1880  operations  carried  on  under  proj.  for 
imp.  of  R.,  Aitkin  to  Grand  Rapids,  165  m.,  removal 
of  snags,  trees,  and  bowlders,  and  constr.  ol  wing 
dams,  to  afiord  3'  d.  during  1.  w.  stages.  Est., 
Conradis  Shoals  to  Grand  Rapids,  252  m.,  $54,127.50. 
75,  ii,  450,  453;  80, 1573;  86, 1484;  87, 1664. 

In  1889  $18,000  est.  as  required  for  completion,  in- 
creasing est.  to  $63,000,  89, 1789;  90,  2078. 


[See  pp.  14-22  for  I 
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See  p.  1068. 


MISSISSIPPI  BIVEE.      See  special  index,  p.  1071. 


SURVEYS. 

OJ  headwaters,  made  at  expense  of  water-power 
companies,  70, 283. 

1873.  R.,  Falls  of  St.  Anthony  to  point  4  m. 
ahove,  73,  296. 

1874.  R.  bet.  Falls  and  St.  Cloud,    74,   298; 
1875,  76,  ii,  441. 

From  Falls  to  headwaters,  7S,  il,  441. 
Gauging  R.,  1875,  75, 359,  ii,  435;  1876,  76, 702. 


At  Sauk  Rapids,  Minn.,  au.  by  act  June  14, 1880, 
81, 247;  by  Maj.  Allen,  1880,  81, 1832. 

Maps: 

Moose  Rapids,  Sandy  Lake  Rapids,  Ox  Portage 
Rapids,  Crooked  Rapids,  Pine  Rapids,  81, 1746. 

Potters  Chute,  Hales  Rapids,  Pine  Rapids, 
Crooked  Rapids,  Batsons  Cut,  Ox  Portage  Bar  and 
Rapids,  Noyes  Rips,  Sandy  Lake  Rapids,  Moose 
Rapids,  Island  Rapids,  Tow  Head  Rapids,  91, 2195. 


HH-335(c)     Pokegama    Falls    to   Falls    of    St.    Anthony. 
"(Transportation  Route  to  Seaboard.") 


ENGINEERS. 

Clilef  ot  Engineers.    R.,  76, 37.    (See  p.  1186.) 

In  charge.    Maj.  F.  U.  Farqiihar.    R.,  76,  ii, 
441. 

Assistants: 

J.  D.  Skinner,  75,  ii,  442,  453. 

A.  E.  Stevens,  76,  ii,  442,  453. 

L.  Y.  Schermerhom,  76,  il,  442,  453. 


ESTIMATES.    (See  Plans.) 

By  Maj.  Farquhar,  1875,  approx.,  for  1.  and  d.  at 
Sauk  Rapids,  $464,000  to  J647,000,  76,  ii,  450;  at 
Blanchards  Rapids,  $332,352,  75,  ii,  450;  at  Cashs 
Isld.,  $446,430,  75,  ii,  4S0;  at  Little  Falls,  $696,127, 

75,  ii,  450.    For  5'  onan..  Falls  of  St.  Anthony  to 
Grand  Rapids,  $2,156,578;  for  3'  ohan.,  $2,030,220, 

76,  il  453. 


PHYSICAL  CHARACTERISTICS. 

Description  ot  R.,  Pokegama  Falls  to  Falls  of  St. 
Anthony,  with  distances  and  elevations,  75,  ii,  442- 
452. 

List  of  obstr.,  75,  ii,  442-452. 
Geological  formations,  75,  ii,  446,  446. 
Discharge  of  R.,  76,  ii,  444,  446. 
Artificial  obstr.,  76,  ii,  448,  449. 

PLANS.    (See  Estimates.) 

By  Maj.  Farquhar,  1875,  imp.  R.  to  3'  to  5'  by 
ohan.  200'  w.,  by  closing  secondary  ohan.,  dr.,  and 
constr.  of  wing  dams  75,  ii,  447,  4.52;  aided  by  1.  and 
d.  at  the  worst  rapids,  75,  ii,  449. 

SURVEYS. 

Sur.  au.  and  in  progress,  Pokegama  Palls  to  Falls 
of  St.  Anthony,  1874,  75,  37;  completed,  Maj. 
Farquhar,  1876,  75,  37,  ii,  441. 

Map.    Map  of  routes,  S.  D.  307,  43d,  1st,  part  2. 


HH-344(a)    Brainerd  to  Grand  Rapids,  Minn. 


APPROPRIATIONS.    (Seep. 


COIVCMERCE. 

In  1911,  about  1,500  t.  misc.  freight,  1,060  passen- 
gers; also  about  160,000,000'  f.  b.  m.  logs,  rafts  of  hard- 
wood, poles,  and  pulp  wood  floated,  18, 820. 

No  RRs.  parallel  this  portion  of  R.,  and  inhab- 
itants depend  on  R.  for  means  of  transportation. 
Work  done  has  given  safer  and  more  commodious 
Chan,  and  doubtless  kept  down  freight  rates  on  R., 
13, 821. 


ENGINEERS. 

Chief  of  Engineers.  R.,  10,  634,  643;  11,  679 
13,  819,  831. 

In  charge.    Maj.  F.  R.  Shunk,  1910-.    R.,  10, 
1804;  11, 1977;  (M.  Col.)  13,  2184. 
First  Lieut.  J.  N.  Hodges,  13,  814. 

OPERATIONS. 

1910-11.  Preparation  of  working  plant;  SS. 
Oriole  purchased  from  Mississippi  Trans.  Co.,  11, 
1978. 
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1911-12.  SS.  Oriole  equipped  as  a  dr.  and 
snag  boat  and  removed  9,354  c.  y.  soft  material,  350 
bowlders,  and  275  snags;  376  trees  cut,  13,  2184. 

PROJECTS. 

Act  June  25, 1910,  adopted  proj.  tor  chan.  not  less 
than  3.5'  d.,  1.  w.,  by  dr.,  constr.  wing  dams  and 
cut-offls,i  10,  634. 

(See  this  Index,  p.  1123.) 


SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  bet.  Brainerd 
and  Grand  Bapids,  Minn.  R.  by  Maj.  Shunk, 
Sept.  1  and  Dec.  18, 1909;  est.,  t22,555,i  lO,  643.  , 

Pre.  ex.  au.  act  June  25,  1910,  with  view  to  re- 
moval ol  ledge  in  Aitkin  Co.,  at  or  near  Pine  Enoll. 
R.  by  Maj.  Shunk,  Deo.  28, 1910'  (untav.),  12,  831. 

Maps.    11,1978. 


'  H.  D.  607, 61st,  2d. 


2H.D.282,62d,  2d. 
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Corps'ot   Eneineers,  U.S. Army. 
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n.— ST.  LOUIS,  MO.,  DISTRICT. 

In  cloarge  of  U.  S.  Engineer  Office,  Custom- 
house, St.  Louis,  Mo. 

Note.— This  district  includes  the  Mississippi  K.  from  Ohio  E.  to  Missouri  E.  and  the  tributaries  of  the 
Mississippi  B.  within  such  limits. 


II  1 1  Mississippi  B.    (See  HH) 

n    3  Cairo,  HI.  (1)    (See  HH) 

n    3  Big  Muddy  B.,  lU.  (1) 

n    4  Kaskaskla  B.,  lU.  (1) 

II    5  E.  St.  Louis,  lU.  (1)    (See  HH) 

n    6  Wood  B.,  lU.  (1)    (See  JJ) 

n    7  Alton,  111.  (1)    (See  JJ) 

List  now  returns  down  Miss.  E.  toward 
Cairo  on  west  bank. 


U    8  Missouri  E.,  Mo.  (1)    (See  GG) 

n    9  St.  Louis,  Mo.  (1)    (See  HH  and  GG) 

II 10  Meramec  B.,  Mo.  (1) 

nil  Blid  Ft.,  opp.  Cairo,  III.  (1)    (See  HH) 


II-l 


KASKASKIA  RIVER,  ILL. 


APPBOPBIATIONS. 

1890,  $6,000,  91, 2118. 
1892,   4,600,  99, 1746. 

Total,  10,500 

COMMEBCE. 

Flour  trade;  88, 1454 

ENGEVEEBS. 

Chief  of  Engineers.  B.,  88, 195;  91,  263;  93, 
252;  93, 284;  94, 260;  95, 290;  96, 252. 

In  charge: 

Maj.  A.  M.  Miller,  1886-92.  B.,  88,  1463;  91, 
2118;  98, 1745. 

Maj.  C.  J.  Allen,  1893-95.  B.,  93,  2185;  94, 1624; 
95,  2093. 

Maj.  T.  H.  Handbury,  1896.    E.,  96, 1761. 

Assistants: 

C.  D.  Lamb.    B.,  88, 1466. 
B.  Klemm.    B.,  93, 1746. 

OBSTEUCTIONS. 

Brs.  crossing  the  Kaskaskia,  88, 1455. 


OPEBATIOIirS. 

1891-93.  Constr.  of  quarters  and  preparation 
of  plant;  31,838  o.  f.  of  St.  dike  built  at  Evansville 
Shoal;  r.  removal  at  Kaskaskia  and  Ninemlle 
Shoal,  93, 1746. 

1893-94.  Some  snags,  etc.,  removed;  170  o.  y. 
r.  removed  from  chan.;  dikes  at  Evansville  re- 
paired, 94, 1626. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  88, 1463. 

PEOJECTS. 

By  Maj.  Miller,  1888,  New  Athens  to  mouth,  l.-w. 
d.  of  3'  at  a  Mississippi  stage  of  6J',  by  removal  of 
2  r.  and  gravel  shoals;  est.,  S6,000,  88,  1455,  1456. 
Increased  to  $10,500  in  1892,  93, 1746;  95,  290,  2093, 
2094. 

StTEVEYS. 

Sur.,  B.  Feb.  14,  1838;  est,  $70,720.  (H.  D.  482, 
55th,  2d.) 

Sur.  au.  act  Aug.  5,  1886;  made,  1888,  by  Maj. 
Miller,  88, 1455. 


11-10 


MERAMEC  RIVER,  MO. 


COMMEBCE.    (See  Physical  characteristics.) 

ENGIJVEEES. 

Chief  of  Engineers.    B.,  80, 161;  81, 223. 
In  charge.    Capt.  0.  B.  Ernst.    B.,  81, 1696. 

PHYSICAL  CHAEACTEBISTICS. 

Meramec  not  navigable,  and  not  susceptible  to 


such  imp.  as  would  adapt  it  to  the  o.  of  the  sur- 
rounding country,  81, 1597. 

SUBVEY. 

Au.   act  June  14,   1880;  made,  1880,  by  Capt. 
Ernst  (see  Physical  data),  81, 1696. 


>  Data  concerning  the  imp.  of  the  Miss,  within  the  St.  Louis,  Mo.,  engineering  district  is  embraced 
with  all  other  data  about  the  Miss,  under  H  H,  p.  1067. 
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War  Depcu-tment 
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fNDEX  MAP 
RIVER  AUD  HARBOR  WORKS 

Rock  lSland,lll  District.    • 

1912 
^g      |Q       Q_^f^!^__a|0  ^o  Miles 
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War  Department 


Corps  of  Engineers.  U.S.  Army. 


INDEX  MAP  i 
RIVER  AND  HARBOR  WORKS. 

Rock  Island, III.  District. 

ISI2 


''' '  "■■■'"■  '"""•'"^ — 


AD  Miles 


30462°— H.  Doc.  730,  63-2—78 
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JJ.— ROCK  ISLAND,  ILL.,  DISTRICT. 

In  charge  of  the  U.  S.  Engineer  Office, 
Rock  Island,  111. 


Note.— Mississippi  E.,  from  Wood  B.  (Alton,  111.),  to  Omaha  bridge  at  St.  Paial,  Minn.,  and  tribu- 
taries on  East  bank  of  Upper  Mississippi  E.,  from  Wood  E.  to  Illinois-Wisconsin  line,  and  on  west  bank 
from  Vermilion  E.,  Minn.,  to  mouth  of  Missouri  E. 


JJ    1 'Mississippi R.    (See HH, p.  1067.) 

JJ    8  Wood  K.,  111.  (1) 

J  J    3  2  Illinois  R.,  111.  (1)    (SeeNNDlst.) 

JJ    4  2  Sangamon  R.,  lU.  (3)    (See  NN  Dlst.) 

JJ    6  « Mackinaw  R.,  111.  (3)    (See  NX  dlst.) 

JJ    6  2  Vermilion  R.,  lU.  (3)    (See  NN  Dlst.) 

JJ    7  2  Mazon  R.,  111.  (3)    (See  NN  Dlst.) 

JJ    8  2  Kankakee  R.,  111.  (3)    (See  NN  Dlst.) 

JJ    9  2  Des  Plalnes  R.,  111.  (3)     (See  NN  Dlst.) 

JJ  10  2  Du  Page  R.,  111.  (3)    (See  NN  Dlst.) 

JJ  11  2  Fox  R.,  111.  (3)    (See  NN  Dist.) 

JJ  13  2  Little  Vermilion  R.,  111.  (3)    (See  NN 

Dlst.) 
JJ  13  2  Spoon  R.,  lU.  (3)    (See  NN  Dlst.) 
JJ  14  Henderson  R.,  lU.  (1) 
JJ  16  Soutli  Fork— only  tributary  (14) 
JJ  16  Pope  R.,  Dl.  (1) 
JJ  17  Edwards  R.,  111.  (1) 
J  J  18  Rock  B.,  111.  and  Wis.  (1) 
JJ  19  Green  R.,  111.  (18) 

JJ  20  Illinois  and  Mississippi  Canal,  111.  (18) 
JJ  81  Pecatonlca  R.,  lu.  (18) 

Ascending  by  east  bank; 
JJ  22  Plum  R.,  111.  (1) 
JJ  83  Apple  B.,  111.  (1) 
J  J  84  Galena  R.,  111.  (1) 
JJ  85  VermUlon  R.,  Minn.  (1) 
JJ  86  Cannon  B.,  Minn.  (1) 
JJ  87  Chub  Cr.,  Minn.  (86) 
JJ  88  Heatb  Cr.,  Minn.  (86) 
JJ  89  WoU  Cr.,  Miim.  (86) 
JJ  30  Mackenzles  Cr.,  JVIlnn.  (86) 
JJ  31  Prairie  Cr.,  Minn.  (86) 
JJ  38  Lit.  Cannon  B.,  Minn.  (86) 
JJ  33  Belle  Cr.,  Minn.  (86) 
JJ  34  Spring  Cr.,  Minn.  (86) 
JJ  35  Hay  Cr.,  Minn.  (86) 
JJ  36  Wells  Cr.,  Minn.  (1) 
JJ  37  Gilbert  Cr.,  Mlim.  (1) 
JJ  38  Collins  Cr.,  Minn.  (1) 
JJ  39  Kings  Cr.,  Minn.  (1) 
JJ  40  Zumbro  B.,  Minn.  (1) 


JJ  41  N.  Br.  Zumbro  B.,  Minn.  (40) 

JJ  48  S.  Br.  Zumbro  R.,  Minn.  (40) 

JJ  43  Dadys  Cr.,  Minn.  (1) 

JJ  44  Sanke  Cr.,  Mlim.  (1) 

JJ  45  Indian  Cr.,  Mlim.  (1) 

J  J  46  WWtewater  B.,  Mlim.  (1) 

JJ  47  N.  Whitewater  E.,  Minn.  (46) 

JJ  48  S.  Whitewater  R.,  Minn.  (46) 

JJ  49  RoUlngstone  Cr.,  Minn.  (1) 

JJ  50  Pleasant  Valley  Cr.,  Minn.  (1) 

JJ  51  Cedar  Cr.,  Minn.  (1) 

JJ  58  Big  Trout  Cr.,  Minn.  (1) 

JJ  53  Dakota  Cr.,  Minn.  (1) 

JJ  54  Pine  Cr.,  Minn.  (1) 

JJ  55  Boot  R.,  Minn.  (1) 

JJ  56  Middle  Br.,  Minn.  (65) 

J  J  57  South  Br.,  Minn.  (55) 

JJ  58  South  Fk.,  Minn.  (56) 

JJ  69  Upper  Iowa  R.,  Iowa  (1) 

JJ  60  Yellow  B.,  Iowa  (1) 

JJ  61  Turkey  B.,  Iowa  (1) 

JJ  68  Little  Maquoketa  R.,  Iowa  (1) 

JJ  63  Maquoketa  R.,  Iowa  (1) 

JJ  64  Wapslplnlcon  B.,  Iowa  (1) 

JJ  65  Iowa  R.,  Iowa  (1) 

JJ  66  Cedar  B.  (tributary),  Iowa  (66) 

JJ  67  Skunk  B.,  Iowa  (1) 

JJ  68  Des  Moines  B.,  Iowa  add  Wis.  (1) 

JJ  69  Baccoon  B.,  Iowa  (68) 

JJ  70  North  B.,  Iowa  (68) 

JJ  71  Middle  B.,  Iowa  (68) 

J  J  78  South  B.,  Iowa  (68) 

JJ  73  Fox  B.,  Mo.  (1) 

J  J  74  Fablus  B.,  Mo.  (1) 

JJ  76  Middle  Fablus  B.,  Mo.  (1) 

JJ  76  North  B.,  Mo.  (1) 

JJ  77  South  B,,  Mo.  (1) 

JJ  78  Salt  R.,  Mo.  (1) 

JJ  79  Elk  Fork,  Mo.  (78) 

JJ  80  South  Fork,  Mo.  (78) 

JJ  81  Culvre  B.,  Mo.  (1) 


1  Data  concerning  the  imp.  of  the  Miss,  within  the  Eock  Mand  engineering  district  is  embraced  with 
all  other  data  about  the  Miss,  under  HH,  p.  1067. 

2  The  Illinois,  with  its  tributaries,  is  geographically  a  part  of  the  J  J  District  group  of  waterways  trib- 
to  the  Mississippi.  Data  concerning  the  Illinois,  etc.,  are  printed  with  data  of  NN  Engineering  District 
(Chicago,  111.),  because  of  the  imp.  of  the  Illinois  as  a  part  of  the  waterway  system  connecting  the  Great 
Lakes  at  Chicago  and  vicinity  with  the  Mississippi. 


rSee  pp.  14-22  for"] 
Lexplanations,  etc.  J 
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JJ-18 


ROCK  RIVER,  ILL.  AND  WIS.' 


APPROPRIATION. 

July  7, 1838  (sur.),2 11,000. 

COMMERCE. 

Extension  of  navigation  from  the  Blraois  and 
Mississippi  Rs.  to  Rocktord  would  not  materially 
affect  rates  from  cities  along  Rock  R.  to  principal 
markets  tor  their  products,  04, 2227. 

DOCUMENTS.    (Not  published  in  reports.) 
H.  D.  15,  40th  Cong.,  1st  sess.    R.  of  snr.,  67, 17. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  66,  iii,  36;  67, 17,  37; 
04,  419;  10,  801;  11,  674;  13,  814. 

Boards.  BERH.  concurs  in  Maj.  Townsend's 
report  upon  inadvisability  of  imp.    R.,  04, 2228. 

In  charge: 

Lt.  Col.  J.  H.  WUson  (35th  Infantry),  1866-67. 
R.,  67,  272. 
Maj.  0.  McD.  Townsend,  1904.    R.,  04, 2223. 


Maj.  C.  S.  RicM,  10,  797. 

Maj.  Chas.  Keller,  11,  666;  18,  807. 


Assistants. 

272. 


J.  Worrall  and  W.  F.  Shunk,  67, 


PLANS. 

By  Lt.  Col.  Wilson,  (1)  22  d.  and  1.  and  an  inde- 
pendent canal  with  locks  for  the  remaining  dis- 
tance; canal  88'  w.  in  deep  cutting,  and  98'  w.  in 
shallow  cutting;  7'  d.;  est.,  $14,738,730;  (2)  smaller 
canal  and  slack-water  navigation,  giving  6';  est., 
15,262,013,  67,  272. 

SURVEYS. 

1866.  By  J.  Worrall,  under  the  direction  of 
Lt.  Col.  Wilson.    R.,  67,  272. 

Pre.  ex.  from  mouth  to  Rockford  au.  act  June 
13,  1902.  R.  by  Maj.  Townsend'  (unfav.),  04, 
419, 2223. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909, 10, 801;  11, 
674;  18, 814.    (R.  to  come.) 


JJ-18  (b) 


TAHARA  RIVER,  WIS. 


ENGINEERS. 

CUel  of  Engineers.    10, 801. 

In  charge.    Maj.  0.  S.  Rich^,  10,  796. 


SURVEY. 

Pre.  ex.  from  Madison  to  Janesville  au.  act  Mar. 
3, 1909.  R.  by  Maj.  RicM,  Sept.  17,  1909  (unfav.); 
10,  801.< 


JJ-30       ILLINOIS  AND  MISSISSIPPI  CANAL,  ILL. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Hennepin  Canal  (Transportation  Routes  to  Seaboard) 

1871-1875 
1871-1886 
1890-1912 
1907-1911 
1911-1912 
1896-1912 

1908-1912 

b 

$45,000.00 
7,645,960.00 

d 

f 

e 

Illinois  and  Mississippi  Canal  (operation  and  care  of  Milan  section) . . . 
Illinois  and  Mississippi  Canal  (operation  and  care)  E.  and  W.  sections 

194,353.75 
767,997.81 

Total 

8  653  311  56 

Part  (a),  JJ-SO  Hennepin  CanaL    ("Transportation  Routes  to 

Seaboard.") 


ENGINEERS. 

Chief  of  Engineers.    B.,  75, 37. 

In  charge.    Col.  J.  N.  Macomb.    R.,  75,  ii,  S24. 

Assistant.    F.  C.  Doran,  75,  ii,  524.    R.,  75, 
ii,  526. 


ESTIMATE.    (See  Plans.) 

By  F.  C.  Doran,  1875,  route  from  point  near 
Rock  Isld.,  on  the  Mississippi,  to  Chicago,  on  Lake 
Michigan,  $19,780,534,  75,  ii,  525.  Amended  by 
Col.  Macomb  to  $20,421,819,  75,  ii,  625. 


'  Sur.— R.,  Jan.  1, 1840;  est,  $178,250.    (H.  D.  482, 56th,  2d.) 

» Sur.  was  with  view  to  imp.  R.  from  the  Illinois  line  as  far  up  as  the  contemplated  intersection  with 
the  Milwaukee  and  Bock  R.  Canal,  and  also  of  the  haven  of  the  said  R.  next  below  Lake  Kushkenone 
to  Madison.    (Treas.  Doc.  373, 1882.)  ^ 

•  » H.  D.  169,  68th,  2d. 

» H.  D.  398, 61st,  2d. 
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FHTSICAl,  CHARACTEBISXICS. 

Described,  75,  il,  525,  527,  530. 

PLANS.    (See  Estimates.) 

By  Col.  Macomb,  (1)  enlarging  and  d.  Blinois  & 
Michigan  Canal,  Chicago  to  Joliet,  to  160'  x  8'  x  32.65 
m.;  est.,  Jll,532,932.4q,  75,  ii,  627;  (2)  slack-water 
navigation,  Joliet  to  La  Salle,  by  1.  and  d.,  incl. 
c<inal  around  the  rapids  at  Marseilles,  66.63  m.: 
est.,   $4,317,879.80,    75,   ii,   530;  (3)   independent 


canal,  Hennepin,  on  the  Illinois,  to  Watertown, 
on  the  Mississippi;  est.,  13,899,722.64,  71,  306;  76, 
ii,  630;  addl.  for  locks,  »641,284,  76,  ii,  525.  Total 
cost,  $20,421,819,  76,  ii,  525. 

SUE  VETS. 

Sur.  au.  and  in  progress,  1874,  76,  37. 

Completed  to  Hennepin  Canal  route  and  ex- 
tension to  Chicago  by  F.  0.  Doran,  1876,  76,  ii, 
524  626. 

Map  of  route,  S.  S.  307,  43d  Cong.,  1st  sess. 


Part  (b),  JJ-30    Hennepin  Canal,  Illinois  River,  to  Watertown, 
Mississippi  River.    (Sliip  canal.) 


APPKOPRIATIONS. 

1882,     $30,000,  83,  290. 
1886,       15,000,  86,  457. 


Total,     45,000 

COMMERCE. 

Important,  83, 1780;  86, 1738. 
Effect  of  water  transportation  on  freight  rates, 
83, 1781. 

ENGINEERS. 

Cliiet  ot  Engineers.  R.,  71,  57;  83,  289;  84, 
291;  85,  314;  86,  309,  1708;  87,  275,  2127. 

Boards.  Of  1886  to  report  upon  the  Hennepin 
Canal.  R.,  87,  2137-2141.  (Lt.  Cols.  Comstock 
and  Poe  and  Maj.  Post.) 

In  charge: 

Lt.  Col.  J.  H.  Wilson  (35th  Infantry),  1871.  K., 
71,  264,  265. 

Col.  J.  N.  Macomb,  1871.    R.,  71, 302. 

Maj.  W.  H.  H.  Benyaurd,  1882-86.  R.,  83, 1754, 
1788;  84, 1950;  85,  2066;  86, 1733. 

Maj.  T.  H.  Handbury,  1886.    R.,  86, 1711,  1735. 

Assistants: 

H.  A..Ulflers,  71, 264.  266. 

G.  P.  Low,  jr.    R.,  71,  302. 

J.  Wdrrall,  6.  E.,  71, 304. 

H.  B.  Herr.    R.,  83, 1763. 

G.  Y.  Wisner.    R.,  83, 1773. 

6.  A.  M.  Liljenorantz.    R.,  86, 1719. 

ESTIMATES.    (See  Plans.) 

By  J.  Worrall,  C.  E.,  canal  from  RR.  br.  at 
Colona  to  Book  Isld.  City,  looks  30'  x  160',  $902,- 
283.45,  71,  304.  Modified  by  change  ot  plan,  71, 
304. 

By  G.  P.  Low,  ship  canal,  Hennepin,  on  the 
Illinois  B.,  to  Watertown,  on  the  Mississippi  B., 
incl.  1.  and  d.:  E.  division,  25.9  m.,  85,779,277.24; 
w.  division,  39.4  m.,  $4,429,566.13;  feeder  division, 
38.1  m.,  $2,270,849.90,  71,  303,  304,  306;  total  est., 
$12,479,493,  71,  306.  For  C.  canal,  e.  division, 
$1,467,202.44;  w.  division,  $1,429,708.60;  feeder  di- 
vision, $1,002,811.70;  total,  $3,899,722.64,  71,  306; 
76,  ii,  530. 

LEGISLATION. 

Relating  to  sur.,  83, 1755. 

Form  for  act  ceding  Illinois  &  Michigan  Canal  to 
U.  S.,  83, 1787. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  71,  305. 

PLANS.    (See  Estimates.) 

By  G.  P.  Low,  jr.,  ship  canal,  HenneiJin,  on  the 
Illinois  B.,  to  Watertown,  on  the  Mississippi  R., 
7'  X  100'  locks,  75'  X  360':  E.  division,  from  Illinois 
R.  to  the  jimction  of  the  feeder  at  Devils  Slough, 
26.9  m.,  with  an  aggregate  lift  of  207',  requiring  19 
locks,  71,  303;  w.  division,  from  junction  of  the 
feeder  to  the  Mississippi  near  Watertown,  with  an 
aggregate  lift  of  92',  requiring  9  locks,  71,  304; 
feeder  division,  to  be  7'  x  140'  x  38  m.,  71,  305. 
For  canal  for  0.  purposes,  6'  x  60';  locks,  21'  x  350', 
71,306. 

By  Maj.  Benyaiu:d,  1882,  canal  bet.  Hennepin, 
on  the  Illinois  B.,  and  vicinity  of  Watertown,  on 
the  Mississippi  E.,  prism  7'  x  80',  lock  30'  x  170'. 

By  the  Marais  d'Osier  route,  66  m.  1.:  est.,  $6,- 
811,367. 

By  Watertown  route,  65  m.  1.;  est.,  $7,207,646. 

By  Rock  Isld.  route,  74J  m.  1.;  est.,  $6,672,890, 
83, 1757, 1758, 1762,  1772, 1788;  86,  1709. 

Bevised,  1886,  to  $6,709,536,  86, 1709. 

Preference  given  to  Marais  d'Osier  route,  83, 
1760, 1761;  86, 1710, 1715, 1734;  87, 2140. 

In  1886  addl.  surs.  made  for  the  Watertown  and 
Rock  Isld.  routes  and  the  following  ests.  submitted 
by  Capt.  Handbury: 

Watertown  route  (via  Penneys  Slough),  65  m.  1., 
$6,306,552,  86, 1709,  1713, 1722. 

Rock  Isld.  route  (via  Penneys  Slough  and  Bock 
B.),  77  m.  1.,  $6,654,052,  86, 1709,  1713, 1722. 

Bock  Isld.  route  (via  Green  B.,  revised),  74J 
m.  1.,  $6,709,636,  86,  1709, 1713,  1722. 

The  Chief  of  Engineers  suggested  adopting  Bock 
Isld.  route,  86, 1710. 

Advantages  of  Rock  Isld.  route,  86,  1710,  1728, 
1732, 1748. 

The  BE.,  1886,  preferred  the  Marais  d'Osier. 
route,  87,  2140. 

PRIVATE  (CORPORATE)  WORK. 

Description  of  Illinois  &  Michigan  Canal,  S3, 
1774. 

SURVEYS. 

By  G.  P.  Low,  jr.    R.,  71, 302. 

Au.  act  Aug.  2,  1882,  83,  290;  made  by  Maj. 
Benyaurd,  1883,  83, 1764, 1766. 

History  of  surs.  previous  to  1882,  83, 1755. 

Addl.  surs.,  1886,  86, 1708, 1728. 

Maps  of  Heimepin,  Illinois,  and  Michigan  Canals, 
87, 2171. 


rSeepp.  14-22  for"! 
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APPROPRIATIONS. 


1894, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1905, 
1906, 
1910, 
1911, 


$500,000, 

500,000, 

190,000, 

45,000, 

875,000, 

1,427,740, 
700,000, 

1,000,000, 
975,000, 
733,220, 
300,000, 
200,000, 
176,000, 
125,000, 


91,  2633. 
9S,  2300. 
95,  2730. 
96, 2614. 
97, 2828. 

98,  245S. 

99,  2859. 

00,  3816. 

01,  3018. 
08, 2119. 
05,  2148. 
06, 1788. 
10,  2172. 
11, 1971. 


Total,  7,645,960 

CONTRACTS. 

1892.  Informal  contract  for  fencing,  93,  2839. 
A.  J.  Whitney,  lock  pit  and  foundation.  Lock  37 
(work  uncompleted).  J.  Killeen,  lock  pit  and 
foundation,  Lock  36, 114,679.60.  J.  D.  Lynch,  3  m. 
of  canal  trunk  earthwork,  sand  ana  pebbles, 
J40,2.6.02.  D.  Sears,  look  pit  and  foundaflon  and 
guard  look,  $1,673.28,  93,  2838. 

1894.  King  Bridge  Co.,  superstr.  for  2  metal 
swing  brs.,  $11,200,  94,  2171.  W,  Callahan,  earth- 
work of  m.  1,  2,  6,  and  8,  $29,879.04.  E.  Phelan, 
earthwork  of  m.  3  and  4,  $23,041.66.  J.  Carroll, 
earthwork  of  m.  6,  $6,002.88.  Keneflck  &  Strang, 
earthwork  of  m.  7,  $7,837.42.  Mall  &  Doan,  pits 
and  foundations  of  Locks  1,  2,  3,  and  4  (piles,  earth- 
work, timber,  ironwork,  concrete),  $41,547.03. 
Heidenreioh  Co.,  pits  and  foundations  of  Locks  6 
and  7  (earthwork,  piles,  timber,  ironwork,  con- 
crete), $18,872.12.  Coil  &  Mclvor,  pit  and  foundar 
tion  of  Lock  5  (earthwork,  piles,  timber,  ironwork, 
concrete),  $8,010.90,  95,  2734. 

1895.  Circular  letter  proposals  for  cement,  96, 
2618. 

1897.  Katz,  Crandall  &  Callahan,  earthwork 
of  m.  9-16,  $119,476.  Cogan  &  Pound,  11  look  pits 
and  foundations  and  2  aqueducts  (excavation, 
piles,  timber,  ironwork,  concrete),  $96,735.85. 
McArthur  Bros.,  concrete  and  iron  culverts,  $24,815, 
97,  2832.  J.. J.  McCaughey,  earthwork  of  m.  17 
and  18,  $17,105.90.  Globe  Construction  Co.,  earth- 
work of  m.  19-23,  $132,002.80.  E.  C.  Cushing  Co., 
earthwork  of  m.  24,  $8,277.  H.  A.  Boedker  &  Co., 
lock  pits,  and  foundations.  Locks  19,  20,  21  (exca- 
vation, piles,  timber,  ironwork,  concrete),  $26,239. 
98,2459. 

1898.  Toledo  Bridge  Co.,  superstr.  of  5  steel 
brs.,  $8,200,  98,  2459.  J.  E.  Loomis,  earthwork  of 
m.  3  and  4  of  feeder  line,  $24,893.25.  Corbett  & 
Currie,  earthwork  of  m.  5  of  feeder  line,  $9,602.71. 
Callahan  Construction  Co.,  earthwork  of  m.  1,  2, 
and  8  of  feeder  line,  $67,503.19.  Cogan  &  Pound 
earthwork  of  m.  6  and  7  of  feeder  Ime,  $42,165.52'. 
J.  Berkery,  earthwork  of  m.  9, 10,  and  11  of  feeder 
line,  2,177,744  c.  y.,  8.4$;  132,182  c.  y.,  16J0.  Kinser 
&  Sons,  earthwork  of  m.  12-16,  feeder  line,  98,696 
0.  y.,  lit,  and  297,615  c.  y.,  lOif,  99,  2865. 

1899.  J.  G.  Wagner,  br.  across  Book  B .,  $26,000. 
Elinser  &  Sons,  earthwork  of  m.  19  and  20,  feeder 
line,  241,823  c.  y.,  11.85(t!.  Callahan  Construction 
Co.,  earthwork,  m.  21  to  29,  feeder  line,  288,602 
c.  y.,  15iii!;  372,263  c.  y.,  ITJt;  393,189  o.  y.,  1616: 
102,592  c.  y.,  9}i{;  127,604  0.  v.,  12ii|!;  and  167,621 
c.  y.,  133$;  pits  for  7  arch  and  constr.  10  pipe  cul- 
verts, for  feeder  line  (earthwork,  concrete,  iron 
pipe,  ironwork,  timber,  pfles),  $60,096.32,  99,  2865. 
G.  W.  Jackson  Construction  Co.,  m.  17  and  18  of 
feeder  line  earthwork,  246,712  0.  y.,  9Jt,  99,  2865 
Carnegie  Steel  Co.,  3  brs.,  $40,473.27.  Lassig 
Bridge  &  Iron  Works,  superstr.  of  2  ry .  brs.,  $29,196. 
Katz  &  Callahan,  earthwork  of  m.  28,  29,  42  of  w 
section,  and  26,  27,  and  28  of  e.  section,  $60,729.46! 
T.  W.  Kinser  &  Sons,  earthwork  of  m.  40,  w.  sec- 
tion, $14,093.99.    J.  J.  McCaughey,  earthwork  of 


m.  45  and  48,  w.  section,  $24,626.36.  Toledo  Bridge 
Co.,  6  steel  highway  brs.,  $13,400.  B.  WilUam, 
earthwork  of  m.  9,  10,  and  11  of  feeder  line,  $40,- 
546.24,  00,  3825. 

1900.  Chicago  Bridge  &  Iron  Works,  superstr. 
of  ry.  br.,  $17,910,  00,  3826.  Lassig  Bridge  &  Iron 
Works,  superstr.  of  RR.  br.;  Lafayette  Bridge  Co., 
superstr.  of  highway  br.,  01, 3026.  S.  P.  Bennett, 
earthwork,  m.  36,  w.  section;  Katz  &  Callahan, 
earthwork,  m.  37  and  38,  w.  section;  Pound  Constr. 
Co.,  earthwork,  m.  34,  w.  section;  Flyna  Bros., 
earthwork,  m.  33  and  35,  w.  section,  03,  2121. 

1901.  T.  W.  Kinsen  &  Sons,  earthwork,  m.  50 
and  52,  w.  section;  Katz  &  Callalian,  earthwork, 
m.  49,  w.  section;  King  Bridge  Co.,  superstr.  single- 
track  RR.  br.,  08, 2121. 

1908.  Chas.  Stone,  pits  and  foundations  for  4 
aqueduct  brs.;  Cowan  &  Pound,  pits  and  founda- 
tions for  2  locks  and  4  culverts;  Wallace  Marshall, 
superstr.  for  6  highway  brs.;  Chicago  Bridge  & 
Iron  Co.,  superstr.  for  21  highway  brs.;  Katz  & 
Callahan,  earthwork,  m.  31;  John  J.  McCaufliey, 
earthwork,  m.  29,  30,  and  32,  08,  2121.  Page  & 
Shnable,  foundations  and  walls  for  1.  and  ps.; 
Callahan  Bros.  &  Katz,  earthwork,  m.  58  and  59. 
03, 1924. 

1903.  Savage  Construction  Co.,  pits  and  foun- 
dations for  4  aqueduct  brs.;  Chicago  Bridge  & 
Iron  Co.,  superstr.  for  4  highway  brs.,  04,  2961. 

1904.  A.  E.  Morton,  removing  cross  banks  and 
building  embankments  at  hi^way  br.  sites; 
Winston  Bros.  Co.,  earthwork,  parts  of  m.  34  and 
60;  Wisconsin  Bridge  &  Iron  Co.,  superstr.  of 
single-track  RR.  br.;  Marquette  Cement  Mfg.  Co., 
4,000  bbls.  Portland  cement;  Callahan  Bros.  & 
Katz,  earthwork,  m.  53  and  57,  04, 2961.  Winston 
Bros.  Co.,  earthwork,  m.  21;  Modem  Steel  Struc- 
tural Co.,  sluice  gates,  and  manufacture  and  de- 
livery of  Aqueduct  No.  9;  Springfield  Bridge  & 
Iron  Co.,  aqueducts;  Lawrence  D.  Weaning,  lock 
gates,  valves,  etc.;  Briar  Blufl  Coal  &  Mining  Co 
600  t.  coal;  Pittsburgh  Steel  Constr.  Co.,  superstr 
for  4  steel  highway  brs.;  John  Marsoh,  earthwork, 
m.  22, 05, 2149. 

1905.  Marsh  &  Bingham  Co.,  white  oak  tiin- 
ber;  W.  L.  Serrel,  Oregon  fir  timber;  Boeckler 
Lumber  Co.,  yellow  pine  timber,  OS,  2149.  John 
Lingham,  foundation  and  masoru-y  of  house  at 
guard  lock;  Francis  Beidler  &  Co.,  yellow  nine 
timber,  06, 1789.  '^ 

1906.  Wallace  Marshall,  manufacture  and  de- 
livery of  21  steel  highway  brs.;  Page  &  Shnable, 
excavating  outlet  from  Lock  29  into  Rock  E.- 
Eli C.  Hess,  woodwork  of  house  at  guard  lock,  06, 
1789.  Russel  Wheel  &  Foundry  Co.,  emergency 
gates  and  sluice  gates;  Horace  E.  Horton,  hoisting 
carriages;  Vulcan  Iron  Works,  metal  work  for 
gates  and  valves;  Russel  Wheel  &  Foundry  Co. 
supple.,  6  sluice  gates,  07, 1945. 

1908.  J.  C.  Simpson  &  Co.,  lumber  and  mill- 
work  for  25  houses  tor  lock  tenders  and  overseers. 
08, 2012. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89,  292;  90,  263:  91. 

334;  98,  320;  93,  364;  94,  336;  95,  374;  96,  329: 

97,  418;  98,  406;  99,  482;  00,  646,  650;  Ol!  632 

534;  08,  456;  03,  496;  04,  542;  05,  660;  06,  610- 

07,  637;  08,  684;  09,  720;  10,  798;  11,  672]  674; 
18, 812,  814. 

Boards.  Convened,  Rock  Isld.,  Sept.  12,  1891, 
by  S.  O.  No.  48,  to  consider  and  R.  upon  the  loca- 
tion of  the  w.  terminus  of  the  Illinois  and  Missis- 
sippi Canal.  R.,  98,  2302.  (Col.  Poe,  Mai.  Mac- 
kenzie, and  Capt.  Marshall.) 

In  charge: 

Capt.  W.  L.  Marshall,  1889-99.  R_  89,  2148: 
90,  2680,  2581,  2604;  91,  2633,  2640,  2646,  2650;  98, 
2297;  93,  2832;  94,  2162;  (Maj.)  96,  2726;  96,  2608 
97,  2826;  98,  2447;  99,  2853. 


1  For  lock  in  Rock  E. 
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Maj.  J.  H.  Wfllard,  1899-1903.  B.,  00,  3810;  01, 
3014,  3066;  03, 2119;  03, 1920. 

Maj.  C.  S.  EicM,  1903-05.    B..,  04, 2957. 

Lt.  Col.  W.  H.  Bixby,  1905-06.    B.,  05,  2144. 

Mai.  C.  S.  EiohS,  1906-10.  B.,  06,  1786;  07, 
1940;  OS,  2008;  09, 2010. 

Maj.  Cbas.  Keller,  1910-.  B.,  10,  2169;  11, 1963, 
1971;  13,  2171,  2177. 

Assistants: 

G.  A.  M.  LiljenoraDtz.    E.,  89, 2149;  90, 2601. 

L.  L.  Wheeler.  B.,  91,  2643,  2653,  2655;  92, 
2301;  93,  2838;  94,  2172;  95,  2758;  96,  2652,  2666; 
97,  2859,  2861,  2870;  98,  2482;  99,  2886;  00,  3860; 
01,  3044,  3069;  02,  2129;  03,  1925;  04,  2961;  05, 
2149. 

Lt.  H.  Jervey.    B.,  95,  2743;  98,  2618;  97,  2847. 

J.  C.  Long.  E.,  93,  2844;  94,  2178;  95,  2763; 
96,  2638;  97,  2862;  98,  2466;  99,  2871;  00,  3829; 
01, 3026;  02, 2125;  03, 1927;  04, 2964;  05, 2151. 

LEGAL  FBOCEEDINGS. 

For  right  of  way,  etc.j  93,  2835;  94,  2180;  95, 
2728;  97,  2827;  98,  2454.  All  right  of  way  ob- 
tained, 99, 2865. 

Bock  R.  declared  navigable  by  decree  of  U.  S. 
Circuit  Court,  up  to  and  beyond  Sterling,  prior  to 
app.  of  $25,000  for  constr.  of  a  br.  to  replace  the  br. 
at  Moline,  98, 2448. 

Eight  of  way,  etc.,  01,  3046;  03,  2129;  03, 1924; 
04,  2958;  05,  2146;  06, 1786;  07, 1940. 

Cogan  &  Pound,  failure  to  complete  contract; 
case  settled,  08, 2010. 

Land  leases,  13,  2177. 

B.  by  Chief  of  Engineers  in  re  claim  "  Globe 
Cons.  Co."  U.  S.  settled  claim  by  payment  of 
116,178.79.1 

OBSTEUCTIONS. 

Brs.  obstr.  navigation,  96, 2609. 

OFEBATIONS. 

1888-91.  Preparations  of  drawings,  plans,  and 
est.  for  the  proposed  canal,  89,  2148;  90, 2580;  91, 
2633;  93, 2301. 

1893-93.  Western  section;  2  lock  pits  and 
foundations  completed;  about  300,000  o.  y.  earth- 
work excavated  from  canal  tnmk  and  placed  in 
embankment;  dams,  locks,  and  culvert  m  course 
of  constr.;  earth  and  st.  excavations  and  embank- 
ment constr.  in  progress;  warehouses  built,  etc., 
93, 2833. 

1893-94.  Western  section:  3  locks,  7  sluices, 
1  culvert,  and  abutments  for  pontoon  br.  com- 
pleted; the  earthwork  and  r.  excavation  of  the 
canal  around  the  lower  rapids  of  Bock  E.  nearly 
completed,  and  preparations  made  for  constr.  of 
dams,  brs.,  gates,  etc.,  94, 2163,  2164. 

1894-96.  Western  section:  Several  brs.  constr., 
excavation  and  embankments  along  the  section 
completed,  coflerdams  and  cross  banks  removed, 
approaches  to  locks  dr.,  banks  riprapped,  lock 
houses  constr.,  gates  hung,  and  dams  completed; 
nearly  completing  canal  around  the  lower  rapids 
of  Bock  E.,  which  was  opened  to  navigation  on 
Apr.  17, 1895,  95, 2727. 

Eastern  section:  4  m.  canal  trunk  and  4  look 
foundations  completed,  and  similar  work  in  prog- 
ress ;  culverts  constr.  and  others  in  course  of  constr. ; 
several  locks  commenced,  6  m.  of  constr.  BR.  laid, 
warehouses  and  1  br.  built,  95, 2729. 
L    Cement  tests  made,  95,  2743. 

1895-96.  Western  section:  Dr.  plant  built, 
the  entrance  at  the  Mississippi  dr.,  pile  revets, 
constr.,  fllline  placed,  riprappmg  done,  and  sim- 
ilar work  performed,  96, 2610,  2611. 

Eastern  section:  6  locks  completed,  the  masonry 
of  an  aqueduct  and  2  culverts  also  completed,  as 
well  as  fotmdations  for  3  locks.  All  masonry  on 
first  8  m.  has  been  completed  at  the  end  of  year, 
and  also  nearly  all  the  earthwork,  96, 2612. 

Cement  tests  made,  96, 2618. 

1896-97.  Western  section:  Mississippi  en- 
trance dr.,  and  also  approaches  to  landing  at  Blos- 


sombiKg,  wing  dams  constr.  at  mouth  of  Bock  R,, 
97, 2827. 

Eastern  section:  Earthwork  of  sixth  m.  com- 
pleted and  preparations  made  for  continuing  work 
next  year,  97, 2826. 

Cement  tests  made,  97, 2847. 

1897-98.  Western  section:  Preparations  made 
for  continuing  work  next  year,  98, 2454. 

Eastern  section:  8  m.  canal  trunk  completed,  2 
practically  completed,  and  work  on  8  m.  more 
begun;  foundations  of  9  locks  completed,  and  work 
begun  on  6  more  and  also  1  aqueduct;  3  brs.  erected 
and  8  culverts  built.  About  8  m.  of  canal  trunk 
lined  with  St.,  filling  behind  7  locks  and  splay 
walls  completed;  masonry  of  3  locks  and  abutmente 
of  5  highway  brs.  constr.,  and  approaches  to  brs. 
nearly  completed;  several  buildings  (lock  houses, 
etc.)  erected,  and  S  m.  of  constr.  track  laid,  98, 
2449,  2450. 

Cement  tests  made,  98, 2461,  2480. 

1898-99.  Eastern  section:  9  m.  lined  with  St., 
superstr.  of  2  brs.  placed,  approaches  to  6  brs.  com- 
pleted, masonry  of  11  locks  and  the  abutments  of  2 
aqueduct  brs.  and  1  highway  br.  completed  and 
of^l  highway  br.  begun;  culvert  placed  imder  canal; 
164,937  c.  v.  earth  filling  placed  behind  lock  walls 
and  aqueduct  abutments  and  approaches  to  brs., 
all  by  hired  labor.  By  contract,  4  m.  completed 
and  2  more  partly  completed;  pits  and  foundatbns 
of  5  locks  and  of  2  aqueduct  brs.  completed.  Feeder 
line:  Work  in  progress  on  15  m.  of  trunk,  778,736 
f.  y.  being  placed,  99, 2853. 

1899-00.  Eastern  section:  About  2  m.  of 
earthwork  completed;  about  7  m.  of  trunk  lined; 
abutments  and  approaches  to  S  highway  brs.  com- 
pleted, and  3  other  such  works  imder  way;  abut- 
ments and  approaches  to  2  EE.  brs.  completed  and 
for  1  other  in  progress;  about  6  culverts  completed, 
and  superstr.  of  2  aqueduct  brs.  erected,  aH  by 
hired  labor.  By  contract,  nearly  i  m.  completed; 
superstr.  of  5  highway,  1  single-track  and  1  double- 
track  RE.  br.  completed.  Feeder  line:  Concrete 
masonry  work  on  culverts  and  for  about  5  brs.  car- 
ried on  by  hired  labor.  By  contract,  2,480,867  c.  y. 
earthwork--  executed;  foundations  for  4  culverts 
completed;  4  pipe  culverts  completed  and  pits  for 
5  more  partly  excavated. 

Western  section:  Warehouse  built  and  4  others 
in  progress;  2  culvert  pits  excavated,  fencing  done, 
and  right  of  way  staked  out,  and  earthwork  com- 
pleted by  hired  labor.  By  contract,  about  414,7re 
c.  y.  earthwork  executed,  00, 3810. 

1901-13.  For  detailed  progress  of  work  on 
constr.  of  this  canal,  with  itemized  summary  of 
expend.,  see  an.  Bs.  for  each  year  on  following 
pages:  01,  3014;  03,  2118;  03,  1920;  04,  2967;  OS, 
2144;  06,  1785;  07,  1940;  08,  2008;  09,  2010;  10, 
2169;  11,  1963;  13,  2171.  (See  Contracts  for  char- 
acter of  work.) 

1907-08.  Canal  formally  opened  to  naviga- 
tion, Oct.  24, 1907,  08, 2008. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of  approv.  canal  route,  90,  2582. 

Elevations  of  h.  w.  in  1892  along  Eock  E.  from 
Pennys  Slough  to  the  Mississippi,  93, 2843. 

Stages  of  the  Mississippi  at  Rock  Isld.  for  1893, 
93, 2843. 

Eock  E.  gauged  in  1895-96  and  its  discharge 
found  to  be  723  c.  f.  per  second  less  than  previously 
est.,  96,  2610. 

Description  of  Sterling  route  of  canal,  96, 2653. 

Description  of  Green  E.  route,  97,  2868. 

Part  of  feeder  line  situated  in  Cecils  Slough  found 
to  overlie  a  deep  peat  bog,  making  necessary  surs. 
for  different  line,  00,  3811. 

Excessive  rains  causing  damages  and  delays  \o 
operations,  03, 1920. 

Complaints  from  landowners  in  reference  to  drain- 
age, 07, 1940. 

Descriptive  and  historical  sketeh  by  Mr.  Wilbert 
L.  Bonney,  with  drawing  and  photographs,  08, 
2012.    (See  also  10, 799, 800.) 

See  Projects. 


»  S.  D.  103,  69th,  2d. 


rSeepp.  14-22  for  I 
Lexplanations,  etc.  J 
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PLANS.    (See  Projects.) 

Loeation  of  proposed  canal  and  feeder  routes, 
90,  2S88,  2589,  2601. 

Dimensions  oj  proposed  canal  and  constr.  pro- 
posed, 90,  2S89. 

Details  of  lock,  br.,  sluiceway,  and  dam  constr., 
90, 2590. 

Itemized  est.,  90,  2596. 

General  considerations  relating  to  the  work,  90, 
2599;  91,  2639.  Total  est.,  $6,925,960,  90,  2597; 
93, 2300. 

Western  terminus  of  canal  located  by  BE.,  1891, 
upon  the  s.  side  of  the  principal  mouth  of  Bock  B., 
92, 2310. 

PMVATE  WORK. 

Sterling  Hydraulic  Co.  given  permit  to  constr.  a 
water-power  station,  08, 2009. 

PROJECTS.    (See  Plans.) 

Comparative  est.  of  alternate  lines  from  m.  6.5 
to  m.  12.4,  incl.,  93, 2845. 

Tabular  statement  of  comparative  ests.  for  constr. 
of  canal  from  m.  25  w.  to  mouth  of  Green  R.  by  2 
routes,  94, 2181. 

Capt.  Marshall,  1893-94,  est.  the  cost  of  the  canal 
around  the  lower  rapids  of  Rock  R.,  excl.  of  surs. 
and  expenses  of  right  of  way,  at  $472,000,  94,  2166. 

By  Maj.  Marshall,  1896-97,  locating  feeder  4  m. 
w.,  leaving  Rock  R.  at  Sterling  instead  of  Dixon; 
est.,  $1,654,733.30,  96,  2655;  97,  2868. 

By  Maj.  Marshall,  1896,  location  of  w.  section  of 
canal  via  Green  E.  route;  est.,  $2,048,444.97,  97, 
2867,  2869. 

Comparative  est.  of  cost  of  alternate  lines  for 
canal,  surs.  of  1895  and  1897,  resp.,  in  vicinity  of 
Colona,  lU.,  97, 2861. 

By  Capt.-  Matshall,  1888,  and  modified  in  subse- 
quent years,  for  constr.  of  a  canal  about  75  m.  1. 
and  at  least  80'  w.  at  the  water  surface,  7'  d.,  with 
locks  170'  1.  bet.  quoins  and  30'  w.,  admitting 
barges  carrying  600  short  t.,  from  ll  m.  above 
Hennepin,  "111.,  thence  via  Bureau  Creek  Valley 
and  over  the  summit  to  Rock  R.  at  the  mouth  of 
Green  R.,  thence  by  slack  water  in  Rock  R.  to  a 
canal  around  the  lower  rapids  of  the  R.  at  Milan, 
to  the  Mississippi  at  the  mouth  of  Rock  R.;  as- 
cending through  21  locks  and  descending  by  10 
lift  locks,  with  1  guard  lock,  with  a  feeder  line  29 
m.  1.;  est.,  1890,  $6,925,959.70,  97,  2870;  est,  1896, 
$7,157,379.74,  97,  2870;  98,  2447. 

Plans  for  flushing  culverts  carried  under  the 
canal  (drawings),  99,  2858. 

Intermediate  masonry  ps.  substituted  forpedestals 
and  columns  on  the  feeder  line,  99,  2858. 


Line  F  of  the  various  routes  sur.  in  place  of  the 
line  through  the  boggy  Cecils  Slough  chosen,  00, 
3811. 

Lock  site  near  Colona  changed  to  prevent  ex- 
tensive changes  in  the  grade  of  2  RRs.  mtersecting 
near  that  point,  00,  3811. 

Aqueduct  over  Green  E.  on  the  feeder  line  to  be 
used  in  drawing  down  both  the  feeder  line  and  the 
summit  level  in  case  of  accident  or  when  repairs 
are  to  be  made,  00, 3812. 

Special  R.  of  Maj.  Willard,  with  revised  est.  on 
completion  of  this  canal.  Submits  R.,  Jan.  6, 1902, 
statmg  excess  cost  to  be  $1,985,591.72,  making  total 
of  $8,911,551.12,  03,  2121. 

Act  Mar.  3,  1905,  an.  constr.  of  fixed  dam  with 
movable  crest  in  Rock  R.,  05, 650. 

Act  June  25,  1910,  au.  constr.  of  look  in  Rock  E. 
Dam;  est.,  $75,000. 

Illinois  and  Mississippi  Canal.  Lock  at  head  of 
feeder,  10,  799;  11, 1965. 

Act  Feb.  27,  1911,  au.  $125,000  for  imp.  Illinois 
and  Mississippi  Canal  by  raising  Aqueduct  1,  Lock 
4,  one  highway  br.  and  approaches  and  the  banks 
of  the  canal  where  the  canal  crosses  East  Bureau 
Creek,  just  below  the  Chicago,  Rock  Isld.  &  Pacific 
By.  br.,  11, 1971. 

A  thorough  sur.  demonstrated  that  work  indi- 
cated not  necessary  or  desirable,  and  flood  troubles 
in  no  way  due  to  constr.  of  canal.  An  alternative 
proj.  proposes  protection  of  certain  portions  of  the 
canal  bank,  lowering  bed  of  Bureau  Creek  in  vi- 
cinity of  Aqueduct  1,  and  dr.  of  creek  from  Bridge 
3  to  Illinois  E.  Cost  to  be  paid  from  fund  available 
for  canal  constr.  and  operating  and  care;  and  re- 
turn 1911  app.  to  Treas.,  13, 814. 

SURVEYS. 

Misc.  surs.  for  location  of  main  line,  feeder,  etc. 
(see  Physical  characteristics,  1900),  93,  2835;  94, 
2166;  95,  2728;  96,  2650,  2652,  2656;  97,  2827,  2861, 
"  2866;  98,  2479. 

Sur.  for  feeder  line  along  Sterling  route  made  by 
Maj.  MarshaU,  1895-96,  96,  2611,  2653. 

Sur.  of  Green  R.  route  made,  1896,  by  Maj. 
MarshaU,  97, 2867. 

Ex.  of  Rock  R.  feeder  for  1.  and  d.,  au.  act  June 
6,  1900.  R.,  Maj.  Willard,  Got.  19,  1900;  est.,  $75,- 
000,1  00,  550;  01,  534,  3066. 

Maps.  91,  2649;  94,  2176;  96,  2670;  97,  2878; 
98,  2432,  2484. 

Drawing  and  photographs,  08,  2013,  2018. 

Photograph  (sluice  gates  and  counterpoises),  09, 
2010. 


Part(d),  JJ-30 


Illinois  and  Mississippi  Canal,  ni.    (Improve- 
ment of  Rock  River  Pool,  III.) 


APPROPRIATIONS.    (See  Projects  below.) 

Summary  of  expense,  1905-1911,  $125,946.92, 
11, 1965. 

ENGINEERS. 

Chief  of  Enslneers.  R.,  07,  495;  08,  629;  09, 
659;  10,  628;  11,  672. 

In  charge; 

Maj.  C.  S.  Rich«,  1907-10.  R.,  07,  1573;  08, 
1646;  09, 1638. 

Mai.  Chas.  Keller,  1910-11.  R.,  10,  1794;  11, 
1963. 

Assistant.    R.  Momoe.    R.,  11, 1963. 

OPERATIONS. 

1906-07.  11,076  c.  y.  r.  blasted,  32,080  o.  y. 
sand  dr.,  and  20,485  c.  y.  r.,  sand,  etc.,  removed  by 
U.  S.,  07, 1574. 

1907-08.  Removing  sand,  rs.,  bowlders,  etc., 
08, 1646. 


1908-09.  16,446  c.  J.  T.  blasted,  19,722  c.  y. 
loose  r.  dr.,  and  3,879  c.  y.  sand  and  mud  dr.  by 
US.,  09, 1639. 

1900-10.  19,134  0.  y.  blasted,  65,907  c.  y.  r. 
dr.,  and  114,933  c.  y.  sand  and  gravel  dr.  by  U.  S., 
10,1794. 

1910-11.    Dr.,  blasting  r.,  etc.,  11, 1963. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  07,  495, 1573. 

Rook  R.  Pool  extends  from  vicinity  of  Green  R. 
(Lock  29)  to  head  of  Rock  R.  Rapids  (Lock  30), 
8im. 

PROJECTS. 

Allotment  of  $20,000  made  from  constr.  lUinois 
and  Mississippi  Canal,  to  be  used  in  gaining  a  chan. 
80'  X  5'  in  Eock  R.  Pool,  Locks  29-30,  by  dr.  and 
r.  excavation,  etc.,  07,  496.  (See  Appropriations 
above.) 

SURVEYS. 

Made,  1902.  Est.  for  80'  x  7'  chan.,  $69,000,  07. 
1573. 


'  H.  D.  126,  56th,  2d. 
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Part(e),  JJ-20    Illinois  and  Mississippi  Canal,  111.     (Lock  at 

head  of  feeder.) 


APPBOPBIATIONS.    (See  p.  1237.) 

ENGINEERS. 

Chief  of  Engineers.    R.,  11,  672;  18,  812. 
In  charge.    Maj.  Chas.  Keller,  1911-.    R.,  11, 
1965;  13,  2171. 

OPERATIONS. 

1910-11.    Cofferdam  constr.  and  50  c.  y.  con- 
crete deposited  in  s.  bank  retaining  wall,  11, 1965. 


1911-13.    Work  on  lock  constr.  in  progress,  12, 
2171. 

PHYSICAL  CHARACTERISTICS. 

Several  breaks  made  in  cofferdam  by  very  heavy 
ice  nmning  in  Book  R.  during  Mar.,  1912, 13, 2171. 

PROJECT. 

Act  June  25,  1910,  au.  constr.  of  look  in  dam  in 
Rook  R.  at  head  of  feeder,'  11, 1965. 


Part(f),  JJ-30 


APPROPRIATIONS.! 


1895, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


$255. 00 
5,309.17 
4,752.46 
4,502.39 
3,304.92 
5,379.84 
4,806.18 
11,014.93 
11,398.94 
13,198.47 
13,601.96 
9,694.47 
8,423.46 
13,428.19 
19,700.00 
18,908.01 
28,863.39 
17,811.97 


Total,  194,353.75 


Illinois  and  Mississippi  Canal— Operation  and 
care — Milan  Section,  111. 

MaJ.  Chas.  Keller,  1910-.  R.,  10, 1793;  11, 1967; 
13,2172. 

Assistant.  L.  L.  Wheeler.  R.,  97,  2881;  98, 
2487;  99, 2890;  00,  3854. 

LEGAL  PROCEEDINGS. 

The  au.  of  the  U.  S.  to  order  the  alteration  of  an 
obstr.  br.  below  Moline  sustained  by  the  V.  S.  Cir- 
cuit Court,  97,  2S80. 

Injunction  against  G.  W.  GriflJn,  08, 1644. 

OBSTRUCTIONS. 

Navigation  obstr.  by  3  brs.  above  the  head  of  the 
canal  around  the  rapids  of  Rock  R.,  95,  2771. 

OPERATIONS. 

1894-95.  Canal  around  the  lower  rapids  of 
Rock  R.  opened  to  navigation  on  Apr.  17,  1895. 
Operation  and  mainten.  in  progress  from  this  date 
on,  95, 2770. 

(For  account  of  operations,  etc.,  in  detail,  see 
each  an.  R.)     - 

1900-01.  1,759.3  c.  y.  dr.;  willows  cut  and  re- 
moved from  Chan.,  01, 2291. 

1901-03.  Dr.  and  general  repairs  to  works, 
02, 1656. 

1903-03.    General  repairs  to  works,  03, 1496. 

1903-04.  Br.  and  general  repairs  to  works, 
04, 2200. 

1904-05.    General  repairs,  05, 1655. 

1905-06.    10,711  c.  y.  dr.,  and  general  repairs. 


COMMERCE. 

Description  of,  96,  2672;  97, 2880. 

After  opening  of  canal  rates  on  coal  reduced,  96, 
2672;  97,  2880. 

In  1896-97,  56,621 1.  passed  through  canal  around 
the  Rock  R.  Rapids,  necessitating  1,531  lockages, 
97  2880 

1911,  5b,000±  t.,  3,800  passengers,  13, 813. 

ENGINEERS. 

Chief  of  Engineers.  R.,  95,  375;  96,  331;  97, 
420;  98,  408;  99,  484;  00,  549;  01,  442;  03,  372; 
03,  395;  04,  418;  OS,  430;  06,  469;  07,  495;  08, 
528;  09, 559;  10,  627;  11, 673;  13, 813. 

In  charge: 

Mai.  W.  L.  Marshall,  1895-99.  R.,  96,  2770;  96, 
2672;  97,  2880;  98,  2486;  99, 2888. 

Mai.  T.  H.  Willard,  1899-1900.    R.,  00,  3853. 

Maj.  C.  McD.  Townsend,  1901-03.  R.,  01,  2291; 
02, 1656. 

Mai.  J.  L.  Lusk,  1903-05.    R.,  03, 1496;  04,  2200. 

Maj.  0.  S.  Rioh6,  1905-10.  E.,  05,  1654;  06, 
1429;  07, 15T3;  08, 1644;  09, 1637. 


06, 1429. 

1906-07. 
07, 1572. 

1907-08. 
08,  1644. 

1908-09. 
09, 1637. 

1909-10. 
1793. 

1910-11, 


8,798  c.  y.  dr.,  and  general  repairs, 
7,495  c.  y.  dr.;  repairs  to  structures. 
Repairs  to  brs.,  other  works,  etc., 
Dr.;  repairs  to  structures,  etc.,  10, 


15,954  c.  y.  dr.  by  U.  S.,  and  general 
work  of  mainten.,  11, 1966. 

1911-12.    63  c.  y.  dr.,  repairs  to  revet.,  and 
minor  and  general  repairs,  13, 2172. 


Part(g),  33-20    Illinois  and  Mississippi  Canal— Operation  and 
care — Eastern  and  Western  Sections,  and  Feeder,  111. 


APPBOPBIATIONS.2 

1908,  S86, 005. 92,  08,  2026. 


1911,  $168,537.76,11,1970. 

1912,  170,299.40,13,2176. 


1909, 
1910, 


170,398.93,09,2014. 
172,755.80,  10,2172. 


Total,  767,997.81,  13,813. 


1  H.  D.  126, 66th,  2d. 

*  Expend,  under  the  permanent-indefinite  app.  provided  by  act  July  5, 1884,  and  Mar.  3, 1909,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 


rSiee  pp.  14-22  for  T 
Lexplanations,  etc.J 
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commerce:. 

Description  of,  importance,  etc.,  09, 2017. 
1911,  3a,000±  t.,  4,600  passengers;  t.  50%  greater 
than  in  1910,  12,  813. 

ENGINEERS. 

Cblef  of  Engineers.  R^  08,  086;  09, 722;  10, 
801;  11,673;  13,813. 

In  charge: 

Maj.  C.  S.  BiohS,  1908-10.  R.,  08,  2026;  09, 
2014. 

Mai.  Chas.  KeUer,  1910-.  lU,  10,  2172;  11, 1967; 
13,  2174. 

Assistant.    Death  of  Mr.  J.  C.  Long,  10,  2174. 


liEGAL  PROCEEDINGS. 

Land  leased  to  concerns  for  business  purposes, 
to  erect  ice  houses,  warehouses,  etc.,  at  nominal 
charge,  09,  2014,  2018. 

OPERATIONS. 

190'7-08.  Canal  formally  opened  to  navigation 
Oct.  24,  1907;  forces  organized',  repairs  to  works, 
etc.,  08,  2026. 

1908-09.  Charts  of  canal  distributed  to  ship- 
pers, trees  planted  along  banlss,  repairs  to  breaks, 
etc.,  09,  2014. 

1909-13.  Mainten.  and  imp.  work,  10,  2172; 
11, 1967;  13,  2174. 

PHYSICAL  CHARACTERISTICS. 

Breaks  in  works,  drainage  conditions,  etc.,  09, 
2014. 


JJ-31 


PECATONICA  RIVER,  WIS.  AND  ILL. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84,  244. 

In  charge.    Maj.  A.  Mackenzie.    R.,  84, 1593. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  has  2  branches  uniting  in  se. 
part  of  Lafayette  Co.,  Wis.;  R.  then  flows  through 


Green  and  Stephenson  Cos.,  111.,  to  its  junction 
with  Rock  R.  at  Rockton,  Winnebago  Co.,  about 
60  m.  from  Wayne,  84, 1593. 

SURVEY. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Maj.  Mackenzie 
(R.unfav.),  84, 1593. 


JJ-34 


GALENA  RIVER,  ILL. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1878-1890 
1894-1912 

$166,000.00 
107,234.70 

b 

Galena  R  (operating  and  care) 

Total 

273,234.70 

Part  (a),  JJ-34 

APPROPRIATIONS. 

1878,        130,000,  78, 9§^ 


Galena  River,  111. 


12,000,79,133. 
12,000,  80, 1549. 
12,000,81,1728. 
100,000,90,3673. 


1879, 
1880, 
1881, 
1890,1 

Total,      166,000 

COMMERCE. 

Important,  74,  290,  293,  294,  29S;  79, 1149. 
RE.  connections,  74,  294. 

CONTRACTS. 

1878.  H.  S.  Brown,  dr.,  17  to  254  c.  y.,  79, 
1146, 1148. 

1879.  H.  S.  Brown,  dr.,  80,  1549.  Whitney 
&  Son,  dr.,  80, 1S49. 

1881.  Whitney  &  Son,  dr.,  81,  1728.  In- 
formal agreement  with  Whitney  &  Son  and  H.  S. 
Brown,  dr.,  81, 1727. 

ENGINEERS. 

Chief  of  Enghieers.    R.,  73,  51;    74,  58;  78, 

98;  79, 132;  80, 176;  81, 237;  83,  235. 


Ill  cIiEirfirc* 

Maj.  F.  U.  -Farquhar,  1873-79.     R.,  74,  289;  78, 
724;  79, 1146. 
Gapt.  A.  Mackenzie,  1880-82.    R.,  80,  1548;  81, 
"  1727;  83, 1791. 

Assistants: 

J.  D.  Skinner.    R.,  74,  291. 
W.  L.  Kidder  and  J.  C.  McElherne,  inspectors 
79, 1147. 
M.  Meigs.    R.,  83, 1792. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  J.  D.  Skinner:  1st,  6'  chan.  throughout, 
$459,141;  2d,  4'  chan.  throughout,  $233,233;  3d, 
modification  of  1st  and  2d,  $377,014,  74,  290,  292. 

OPERATIONS. 

1878-79.  .  By  removal  of  100,975  c.  y.  by  dr., 
Chans,  of  the  following  dimensions  were  obtained: 
3'  X  35'-50'  X  1,670',  3'-4'  x  35'-40'  x  2.9  m.,  4J'  x 
100*  X  1,700',  4i'  X  60'  X  1,300',  79, 132,  1147. 

1879-80.    72,902 c.  y.  dr.,  80, 1548. 

1880-81.  H.  dr.  to  1.  w.  grade  and  cut  made 
from  above  cut-off  to  woolen  mill,  81, 1727. 

1881-83.    51,358  c.  y.  dr.,  83, 1793. 


1  See  Galena  River,  operating  and  care— Projects. 
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PHYSICAL  CHABACTEKISTICS. 

Description  of,  74,  289,  290,  291;  79, 1146. 
Discharge  of  B.,  75,  291. 

FLANS.    (See  also  Estimates  and  Projects.) 

By  J.  D.  Skinner,  1873,  dr.  chan.  4'-6',  74,  291 
292. 

PROJECTS. 

By  Maj.  Farquhar,  1873,  dr.  cut-off  to  6'  above 
and  4'  below;  closing  Harris  Slough;  also  constr.  of 


dams  of  dry  masonry  backed  by  earth  across  the  3 

Erincipal  ravines,  to  intercept  sediment  from  in- 
owing  streams;  est.,  $400,000,  74,  290,  291,  292; 
78,  98;  80, 1548. 


SURVEYS. 

Au.,  mouth  to  Galena,  73,  51. 
Made  by  J.  D.  Skinner,  74,  58,  289,  291. 
Galena  to  junction  with  Mississippi  E.,  1879, 
80, 1548. 


Part(]b),  JJ-24    Galena  River,  III.     (Operating  and  care.) 


APPROPRIATIONS.' 


1894, 

J635.68 

1895, 

6,000.00 

1896, 

3,400.00 

1897, 

8,588.20 

1898, 

5,890.05 

1899, 

3,226.87 

1900, 

8,750.94 

1901, 

12,077.01,01,2294. 

1902, 

9, 166.  68,  03, 1668. 

1903, 

2,937.27,03,1498. 

1904, 

2,916.49,04,2202. 

1905, 

3,833.28,05,1656. 

1906, 

2,679.91,06,1431. 

1907, 

2,805.06,07,1575. 

1908, 

4,000.00,08,1646. 

1909, 

4,500.00,09,1639. 

1910, 

13,608.06,  10,1796. 

1911, 

4,960.52,11,1962. 

1912, 

7,258.68,13,2170. 

Total,  107,234.70,13,2170. 

COMMERCE. 

Large  and  important.    (See  each  an.  B.) 

Lock  open  tor  navigation,  1912,  225  days;  3,141 

SS.  and  other  craft,  carrying  10,445  passengers  and 

2,400  t.,  1911-12,  13,  812. 

ENGINEERS. 

Chlel  of  Engineers.  R.,  94,  263;  95,  292;  96, 
264;  97,  323;  98,  316;  99,  377;  00,  433;  01,  442; 
03,  372;  03,  395;  04,  418;  05,  430;  06,  469;  07, 
496;  08,  529;  09,  560;  10,  628;  11,  672;  13,  812. 

In  charge: 

Mai.  A.  Mackenzie,  1894-95.  R.,  94,  1691;  95, 
2157. 

Lt.  Col.  W.  R.  King,  1896-97.  R.,  9G,  1826;  97, 
2109. 

Capt.  C.  McD.  Townsend,  1898-1902.  R.,  98, 
1802;  99,  2168;  (Maj.)  00,  2752;  01,2293;  03,1658. 

Maj.  J.  L.  Lusk,  1903-04.    R.,  03, 1498;  04, 2202. 

Maj.  C.  S.  RichS,  1905-09.  B.,  OS,  1655;  06, 
1431;  07, 1574;  08, 1646;  09, 1639. 

Maj.  Charles  Keller,  1910-.  R.,  10,  1795;  11, 
1962;  13,2169. 

Assistants: 

Lt.  C.  KeUer.    R.,  95, 2157. 
.  J.  C.  McElheme,  03, 1498. 


OPERATIONS. 

1894-95.    Dr.  done  and  lock  repaired,  95, 2168. 

1896-97.    30,375  c.  y.  dr.,  97,  2109. 

1898-99.  New  lock  house  built  on  the  site  of 
the  old  one,  which  had  been  destroyed  by  fire, 
99  2168 

1899-00.  Ice  house  built,  42,600  o.  y.  dr.,  and 
2,240  c.  y.  brash  used  for  retaining  fence,  00,  2752. 

1900-01.  Repairs  to  locks  and  dr.  plant,  01, 
2293. 

1901-03.  Minor  repairs;  1.  and  d.  in  very  bad 
condition;  46,795  c.  y.  dr.,  03, 1668. 

1903-07.  Minor  repairs  to  locks,  dam,  grounds, 
etc.,  03,  1498;  04,  2202;  05,  1655;  06,  1431;  07, 
1574. 

1907-08.  Minor  repairs  made  to  1.  and  d., 
4,410  0.  y.  mud  and  gravel  dr.,  08, 1646. 

1908-09.  Small  repairs  made  to  1.  and  d.; 
repairs  made  to  dam  at  Aiken  and  2  dams  were 
built  at  Old  Harris  and  Fish  Trap  Sloughs,  09, 
1639. 

1909-10.  Small  repairs  to  dam  and  lock  house; 
new  gate  built;  106,127  c.  y.  dr.,  10, 1796. 

1910-11.  Small  repau's  made  to  lock,  dam, 
and  buildings;  11,649  c.  y.  dr.,  11, 1962. 

1911-13.  Repairs  to  lock,  dam,  and  buildings; 
36,085  c.  y.  dr.,  13,  2169. 

PHYSICAL  CHABACTEBISTICS. 

Necessity  for  dr.  will  forever  recur,  97, 2109. 
PROJECTS. 

Act  of  1890  au.  city  of  Galena  to  complete  imp.  of 
the  R.  at  the  city,  and  to  constr.  dam  rising  not 
more  than  12'  above  1.  w.  with  a  lock  not  less  than 
52'  X  280',  tl00,000  to  be  paid  by  the  U.  S.  to  the 
city  when  a  chan.  had  oeen  opened  and  main- 
tained one  season  to  a  d.  of  at  least  3'  and  of  a  w. 
sufficient  to  accommodate  any  raft  or  boat  that 
would  pass  through  the  look.  This  sum  paid  in 
1894  after  a  sur.  The  Corps  of  Engineers  assumed 
charge  on  Mar.  12,  1894,  under  a  proj.  for  the  oper- 
ation and  care  of  the  works,  3  men  being  employed, 
94, 1691. 

By  Lt.  Col.  Mackenzie,  1894,  dr.  in  Harris  Slough, 
and  for  repair  of  lock,  the  floor  and  miter  sills  of 
which  were  in  bad  condition,  95, 2157. 

SURVEYS. 

Minor  surs.,  95,  2158;  00,  2762.  (See  Annual 
Rs.) 


JJ-26  CAIVNON  RIVER,  MINN.     (Reservoirs.) 


COMMERCE. 

Statistics,  67,  263. 

ENGINEERS. 

Chiel  ol  Engineers.    B.,  66,  li,  41,  iii, ! 
247;  83,  242;  84,  250. 


5;  81, 


In  cbarge: 

Maj.  G.  K.  Warren,  66,  ii,  41.    B,  67,  259,  262, 
163 
Maj.  C.  J.  Allen.    R.,  83, 1833. 


Assistants: 

J.  P.  Frizell.    B.,  83, 1835;  84, 1634. 

R.  Davenport.    B^  84, 1635. 

PHYSICAL  CHARACTERISTICS. 

Drainage  area  and  reservoir  capacity,  83,  1834; 
84, 1635. 

SURVEYS. 

In  progress,  66,  iii,  36;  67,  262. 
Au.  act  Mar.  3,  1881;  made  by  Maj.  Allen,  83, 
1833. 


1  Expend,  under  the  permanent-indefinite  app.  act  July  5,  1884,  and  Mar.  3,  1909,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 


rSee  pp.  14-22  for"! 
Lexplanations,  etc.  J 


EIVBB  AND   HAEBOB  WORKS. 
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j:j-40 


ZUMBRO  RIVER,  MINN.» 


JJ-65 


IOWA  RIVER,  I0WA.2 


ENGINEERS. 

Chief  of  Engineers. 


B.,  84,  244;  10,  629. 


In  charge: 

Mai.  A.  Mackenzie.    K.,  84, 1591. 
Maj.  C.  S.  RiohS,  10, 622. 


SURVEYS. 

Ex.  au.  act  Aug.  2,  1832;  made  by  Maj.  Mac- 
kenzie (B.  vmfav.),  84, 1591. 

Pre.  ex.  au.  act  Mar.  3,  1909.  B.,  Maj.  C.  S. 
EioM,  Dec.  4, 1909  (unlav.),s  10, 629. 


JJ-66 


CEDAR  (Red  Cedar)  RIVER,  IOWA.' 


ENGINEEBS. 
CUel  of  Engineers.    B.,  10, 629. 
In  charge.    Maj.  C.  S.  Ricb^,  1910.    10, 622. 


SUB  VET. 

Pre.  ex.  au.  act  Mar.  3, 1909. 
Dec.  4, 1909  (unlav.),6 10, 629. 


B.  by  Maj.  Rich«, 


JJ-68 


DES  MOINES  RIVER,  IOWA." 


ENGINEEBS. 

Chief  of  Engineers.    B.,  11,  885;  IS,  1067. 
In  charge.    Lt.  Col.  C.  S.  Ricbi,  11,  866;  13, 
1025. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  ex.  made, 
B.  Feb.  10, 1910;  Sec.  of  War  au.  sur.  (B.  to  come), 
11, 885;  13, 1057. 


JJ-68  (b)      DES  MOINES  AND  IOWA  RIVERS,  IOWA. 


APPBOPEIATION. 

1838,  $1,000. 


For  sur.,  witb  view  to  imp.  E.    (Treas.  Doo. 
373, 1882.) 


JJ-81 


CUIVRE  RIVER,  MO. 


APPBOPBIATIONS. 

1880,     $2,000,  80, 1560. 


1881, 
1882, 


5,000.81,1730. 
5,000,83,1793. 


Large  quantities  of  coal 


Total,  12,000 

COMMERCE. 

Unimportant,  73, ; 
and  iron,  78,  392. 

CONTRACTS. 

1881.  H.  S.  Brown  &  Co.,  dr.,  25  and  20*  c.  v., 
81   1729. 

1883.'  H.  S.  Brown  &  Co.,  dr.,  22*4  c.  y.,  83, 
1429. 

ENGINEERS. 

Chief  of  Engineers.    R.,  71,  69;  73,  66;  79, 

133;  80, 176, 177;  81, 237;  83, 235;  83,  242. 

In  cbsir&rc 

Lt.  Col.  W."  F.  Eaynolds,  1872.    R.,  73,  390. 
Maj.  A.  Mackenzie,  1879-83.    R.,  80,  1649,  1550; 
81, 1729;  83, 1793;  83, 1429. 

Assistants; 

A.  H.  Blaisdell,  73,  391. 

C.  W.  Durham.    R.,  80, 1661. 


OPERATIONS. 

1880-81.  19,319  c.  y.  dr.;  13,609  snags  and  trees 
removed  and  felled,  81, 1729. 

1883-83.  20.000  c.  y.  dr.;  snags  and  trees  re- 
moved, 83, 1429. 

PHYSICAL  CHARACTEEISTICS. 

General,  73,  393;  obstr.,  80, 1662. 
PLANS.    (See  Projects.) 

By  A.  H.  Blaisdell,  1872,  imp.  E.,  mouth  to 
Big  Creole,  4'  chan.,  $48,292.50;  6'  chan.,  $80,736. 
To  Big  Creek  Bar,  not  incl.  the  removal  of  said 
bar,  4'  chan.,  $14,616;  6'  chan.,  $20,671.  To  within 
i  m.  of  Big  Creek,  4'  chan.,  $33,677.60;  6'  chan., 
$60,066,  73,  395. 

PBOJECTS.    (See  Plans.) 

By  Cant.  Mackenzie,  1879,  dr.  chan.  from  2'  x 
80'-100'  1.  w.,  through  the  shoals;  brush  and  r. 
dam  across  lower  part  of  Cuivre  Slough,  and  re- 
moving snags,  wrecks,  and  obstr.;  est.,  $30,000,  80, 
1553. 

SUBVEYS. 

Au.  act  Mar  3,  1871,  assigned  to  Lt.  Col.  Eay- 
nolds, and  made  \mder  his  direction  bv  A.  H 
Blaisdell.    B.,  73,  391. 

Au.  act  Mar.  3,  1879;  made,  1879,  by  Capt.  Mac- 
kenzie, 80, 1550. 


I  i™-"?-'  J?1-  ?}d^^-    ^'*-'  J200.000,  $850,000,  and  $1,500,000.    (H.  D.  482.  65th,  2d.) 
i^w'"-~"J?^'9w^''n*^"®>i*^2'P-    (H.  D.  482,  55th,  2d.)    Act  May  6, 1870,  deoiares  Iowa  E  unnav- 
^^^  ?v'"JS,°L^^?S"'"  *^*  -^"S-  '- 189*'  WapeUo  to  Toolsboro  (IJ  m.  from  miuth). 

*■  i±.  L>.  o9o,  olSt,  20. 

w»1?m')=!S„?%'v'°"™"'  T**''7'T  '»  ™»P-  st™m  above  Moscow,  and  connection  of  the  imp.  part 
withMKsaapgi^E.^byacanal,  extendmgtoorneartoBloomington.    (Treas.  Doc.  373, 1882.) 

•  Sii.— R.,'Oct.  9, 1841;  est.,  $29,000;  Apr.  12, 1842.    (H.  D.  482,  55th,  2d.) 
'ActMar.23, 1900,  declares  Cuivre  R.,  Mo.,  onnavigable. 


RIVER  AND  HARBOR  WORKS— UPPER  MISSISSIPPI  RIVER 

SYSTEM. 


KK.— ST.  PAUL,  MINN.,  DISTRICT. 
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War  Department 


Corps  of  En^ineers,U.S.AriTiy 


[See  pp.  14-22  for  "I 
Lexplanations,  etc.  J 


JEOVEE  AND   HAKBOB   WOEKS. 
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KK.— ST.  PAUL,  MINN.,  DISTKICT. 

In  charge  of  U.  8.  Engine'er  Office, 
St.  Paul,  Minn. 


Note.— Mississippi  R.from  St.  Paul,  Minn.,  to  headwaters  and  tributaries  on  east  banlc  from  Illinois- 
Wisconsin  line,  and  on  west  bank  from  headwaters  to  Minnesota  R.,  Minn. 


KK 
KK 
KK 
KK 
KK 


KK 

KK 


KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 

KK 


>  1  ailsslssippi  B.    (See  HH.) 
S  lUlnois-Wisconsln  States  line. 

3  Little  Platte  B.,  Wis.  (1) 

4  Grants.,  Wis.  (1) 

5  Wisconsin  B.,  Wis.  (1) 

Wisconsin  R.  is  geographically  a  part 
of  waterways  group  EK,  being  a  trib- 
utary of  the  Mississippi.  For  conven- 
ience of  engineer  oversight,  it  is 
under^the  care  of  the  Milwaukee  En- 
gineer Office.  The  Wisconsin  is  a 
part  of  a  waterway  system  connect- 
ing Lake  Michigan  with  the  Missis- 
sippi. Hence,  data  concerning  the 
Wisconsin  are  printed  with  the  data 
of  MM  group.    See  p.  1306. 

6  Blue  B.,  Wis.  (5) 

7  Fox  B.,  Wis.  (5)    (See  KK  S  and  MM 

16,  p.  1306.) 

Tliis  waterway  is  connected  to  Wiscon- 
sin R.,  but  it  flows  naturally  into  the 
tributary  waters  of  L.  Michigan. 

8  Plover  B.,  Wis.  (6) 

9  Eau  Claire  B.,  Wis.  (5) 

10  Pine  B.,  Wis.  (5) 

11  Prairie  B.,  Wis.  (5) 

12  Little  Bice  B.,  Wis.  (5) 

13  Somo  B.,  Wis.  (6) 

14  Spirit  B.,  Wis.  (6) 

15  Wood  B.,  Wis.  (6) 

16  Aux  Plain  B.,  Wis.  (S) 

17  Yellow  B.,  Wis.  (6) 

18  Little  NIcedali  B.,  Wis.  (5) 

19  Lemonwelr  B.,  Wis.  (S) 

20  Baraboo  B.,  Wis.  (5) 
81  Pine  B.,  Wis.  (6) 

83  Eagle  B.,  Wis.  (S) 

83  Kickapoo  B.,  Wis.  (5) 

84  Bad  Axe  B.,  Wis.  (1) 
86  La  Crosse  B.,  Wis.  (1) 

86  Black  B.,  Wis.  (1) 

87  Trempealeau  B.,  Wis.  (1) 

88  Waumandee  B.,  Wis.  (1) 

89  Beel  or  Buffalo  E.,  Wis.  (1) 

30  Chippewa  E.,  Wis.  (1) 

31  Eau  Claire  B.,  Wis.  (30) 
33  Yellow  B.,  Wis.  (30) 

33  Fisher  E.,  Wis.  (30) 

34  Jump  E.,  Wis.  (30) 


KK    35  DeertaU  E.,  Wis.  (30) 

KK    36  Flambeau  B.,  Wis.  (30) 

KK    37  Thornapple  B.,  Wis.  (30) 

KK    38  Burnett  B.,  Wis.  (30) 

KK    39  E.  Br.  Chippewa  B.,  Wis.  (30) 

KK    40  W.  Br.  Chippewa  B.,  Wis.  (30) 

KK    41  Duncan  Cr.,  Wis.  (30) 

KK    48  Bed  Cedar  B.,  Wis.  (30) 

KK    43  Bush  E.,  Wis.  (1) 

KK    44  Isabelle  Cr.,  Wis.  (1) 

KK    45  Trhnbelle  E.,  Wis.  (1) 

KK    46  Big  E.,  Wis.  (1) 

KK    47  St.  Croix  L.  and  E.,  Wis.  (1) 

KK    48  WUlow  E.,  Wis.  (47) 

KK    49  Apple  E.,  Wis.  (47) 

KK    60  Trade  E.,  Wis.  (47) 

KK    61  Wood  E.,  Wis.  (47) 

KK    68  Clam  B.,  Wis.  (47) 

KK    63  YeUow  B.,  Wis.  (47) 

KK    64  Namacagon  B.,  Wis.  (47) 

KK    66  Eau  Claire  B.,  Wis.  (47) 

66  Moose  E.,  Wis.  (47) 

67  Tamarack  B.,  Minn.  (47) 

68  Crooked  E.,  Minn.  (47) 

69  Sand  B.,  Minn.  (47) 

60  Kettle  E.,  Minn.  (47) 

61  Snake  B.,  Minn.  (47) 
63  Suiulse  E.,  Mttm.  (47) 

63  Coon  Cr.,  Minn.  (1) 

64  Bum  B.,  Minn.  (1) 
66  Elk  B.,  Minn.  (1) 

KK    66  Thibbetts  Br.,  Minn.  (66) 
KK    67  St.  Francis  B.,  Mtun.  (66) 
KK    68  Snake  E.,  Minn.  (65) 
KK    69  Bice  Cr.,  Minn.  (66) 

70  Mayhew  Cr.,  Minn.  (66) 

71  Lit.  Bock  Cr.,  Minn.  (1) 
73  Platte  B.,  Minn.  (1) 

73  Skunk  B.,  Minn.  (78) 

74  NokasippI  E.,  Minn.  (1) 

75  Buffalo  Cr.,  Minn.  (1) 

76  Whltely  Cr.,  Minn.  (1) 

77  Sand  Cr.,  Minn.  (1) 

78  Babbit  B.,  Minn.  (1) 

79  Cedar  Cr.,  Mhm.  (1) 

80  Mud  B.,  Minn.  (1) 

81  Bice  B.,  Mhm.  (1) 
KK    88  Sandy  E.,  Mhm.  (1) 
KK    83  LIbby  Br.,  Minn.  (1) 


KK 
KK 
KK 
KK 
KK 
KK 
KK 
KK 
KK 
KK 


KK 
KK 
KK 
KK 
KK 
KK 
KK 
KK 
KK 
IKK 
KK 
KK 


1  For  data  about  Miss.  R.  within  KK  district  see  p.  1067. 
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KK    84  E.  Two  Bs.,  Minn.  (1) 
KK    83  Swan  K.,  Minn.  (1) 
KK    86  Prairie  B.,  Minn.  (1) 
KK    87  Bass  Cr.,  Minn.  (1) 
KK    88  Deer  B..,  Minn.  (1) 
KK    89  First  B.,  Minn.  (1) 
KK    90  Second  B.,  Minn.  (1) 
KK    91  Third  E.,  Minn.  (1) 
KK    93  Turtle  B.,  Minn.  (1) 
KK    93  Grant  Cr.,  Minn.  (1) 
KK    94  TeUowhead  B.,  Minn.  (1) 
KK    95  Leech  B.,  Minn.  (1) 
KK    96  Vermilion  B.,  Mtnn.  (1) 
KK    97  Cow  Horn  Cr.,  Minn.  (1) 
KK    98  Pokegama  Br.,  Minn.  (1) 
KK    99  WiUow  E.,  Minn.  (1) 
KK  100  I/it.  WUlow  B.,  Minn.  (1) 
KK  101  Dean  Br.,  Minn.  (1) 
KK  103  Pine  E.,  Minn.  (1) 
KK  103  Crow  Wing  B.,  Minn.  (1) 
KK  104  GuU  B.,  Minn.  (103) 
KK  105  Pillager  Cr.,  Minn.  (103) 
KK  106  Mosquito  Br.,  Minn.  (103) 
KK  107  Swan  Cr.,  Mtnn.  (103) 
KK  108  Pamam  Br.,  Minn.  (103) 
KK  109  Swamp  E.,  Minn.  (103) 
KK  110  Straight  B.,  Minn.  (103) 
KK  111  Shell  B.,  Minn.  (103) 
KK  113  Cat  B.,  Minn.  (103) 
KK  113  Leal  E.,  Minn.  (103) 
KK  114  Partridge  E.,  Minn.  (103) 
KK  lis  Long  Prairie  E.,  Minn.  (103) 
KK  116  Lit.  Elk  E.,  Minn.  (1) 
KK  117  Pilse  Cr.,  Minn.  (1) 
KK  118  Swan  E.,  Minn.  (1) 
KK  119  Hay  Cr.,  Mtnn.  (1) 
KK  130  Lit.  Two  Bs.,  Mtnn.  (1) 
KK  131  Two  Bs.,  Mtnn.  (1) 
KK  133  Spunk  Br.,  Mtnn.  (1) 
KK  133  Stony  Cr.,  Minn.  (1) 
KK  134  Watab  E.,  Minn.  (1) 
KK  135  Sauk  B.,  Miim.  (1) 
KK  136  St.  Augusta  Cr.,  Mtam.  (1) 
KK  137  Plum  Cr.,  Minn.  (1) 
KK  188  Clearwater  B.,  Mtnn.  (1) 
KK  139  SUver  Cr.,  Minn.  (1) 
KK  130  Otter  Cr.,  Minn.  (1) 
KK  131  Crow  E.,  Minn.  (1) 
KK  133  N.  Br.  Crow  E.,  Minn.  (131) 
KK  133  S.  Br.  Crow  E.,  Minn.  (131) 
KK  134  Etm  Cr.,  Mlim.  (1) 
KK  135  Shingle  Cr.,  Minn.  (1) 
KK  136  Minnehaha  Cr.,  Minn.  (1) 
KK  137  Minnesota  E.,  Minn.  (1) 
KK  138  Ntnemlle  Cr.,  Mtnn.  (137) 
KK  139  Purgatory  Cr.,  Mtnn.  (137) 
KK  140  Carver  Cr.,  Minn.  (137) 
KK  141  Bevens  Cr.,  Mtnn.  (137) 
KK  143  High  Isld.  Cr..  Minn.  (137) 
KK  143  Bush  E.,  Minn.  (137) 
KK  144  Nicollet  Cr.,  Mtnn.  (137) 
KK  145  Elghtmlle  Cr.,  Mtnn.  (137) 
KK  146  Bock  Cr.,  Mbin.  (137) 
KK  147  Beaver  Cr.,  Mtnn.  (137) 
KK  148  Hawk  Cr.,  Minn.  (137) 
KK  149  Chippewa  B.,  Minn.  (137) 


KK  150  Pomme  de  Terre  B.,  Minn.  (137) 

KK  151  Fivemlle  Cr.,  Minn.  (137) 

KK  153  Stony  Bun,  Mtnn.  (137) 

KK  153  Big  Stone  Lake,  and  Whetstone  B., 

Minn,  and  S.  Dak.  (137) 
KK  154  TeUowbank  B.,  Mhin.  (137) 
KK  155  Lac  Qui  Parle  B.,  Mtnn.  (137) 
KK  156  Stony  Bun,  Minn.  (137) 
KK  157  Teilow  Medicine  B.,  Mtnn.  (137) 
KK  158  Bedwood  B.,  Minn.  (137) 
KK  159  Big  Cottonwood  E.,  Mtnn.  (137) 
KK  160  Lit.  Cottonwood  E.,  Minn.  (137) 
KK  161  Morgan  Cr.,  Minn.  (137) 
KK  163  Lyons  Cr.,  Mtnn.  (137) 
KK  163  Blue  Earth  B.,  Minn.  (137) 
KK  164  Shanaska  Cr.,  Minn.  (137) 
KK  165  Cherry  Cr.,  Minn.  (137) 
KK  166  Lit.  Le  Sueur  Cr.,  Miim.  (137) 
KK  167  Wildcat  Cr.,  Minn.  (1) 
KK  168  Crooked  Cr.,  Mtnn.  (1) 
KK  169  Winnebago  Cr.,  Minn.  (1) 
List  now  proceeds  to — 

KK  170  EED    EIVEE    OF    THE    NOBTH 
SYSTEM. 

(From  international  boundary  Itne  to  Jxmc- 
tion  of  Bois  des  Sioux  and  Otte> 
tail  Bs.) 

KK  171  Pembina  B,,  N.  Dak.  (170) 
KK  173  Tongue  E.,  N.  Dak.  (171) 
KK  173  Park  E.,  N.  Dale.  (170) 
KK  174  Cart  Cr.,  N.  Dak.  (173) 
KK  175  N.  Br.  Park  E.,  N.  Dak.  (173) 
KK  176  Mid.  Br.  Park  B.,  N.  Dak.  (173) 
KK  177  S.  Br.  Park  E.,  N.  Dak.  (173) 
KK  178  Salt  E.,  N.  Dak.  (170) 
KK  179  Turtle  B.,  N.  Dak.  (170) 
KK  180  N.  Fk.  Turtle  E.,  N.  Dak.  (179) 
KK  181  S.  Fk.  Turtle  B.,  N.  Dak.  (179) 
KK  183  English  Coulee,  N.  Dak.  (170) 
KK  183  Elm  Coulee,  N.  Dak.  (170) 
KK  184  Bulfalo  CotUee,  N.  Dak.  (170) 
KK  185  Goose  B.,  N.  Dak.  (170) 
KK  186  Sheyenne  B.,  N.  Dak.  (170) 
KK  187  Maple  E.,  N.  Dak.  (186) 
KK  188  Wild  Bice  E.,  N.  Dak.  (170) 
KK  189  Bois  des  Sioux  B.,  Minn.-N.  and  S. 
Dak.  State  line  and  Lake  Traverse, 
N.  Dak.  and  Mhin.  (170) 
KK  190  OttertaU  E.,  Minn.  (170) 
KK  191  Pelican  E.,  Minn.  (190) 
KK  193  BuUalo  E.,  Mtnn.  (170) 
KK  193  S.  Br.  Buffalo  E.,  Minn.  (193) 
KK  194  WUd  Bice  E.,  Minn.  (170) 
KK  195  S.  Br.  WUd  Bice  B.,  Minn.  (194) 
KK  196  Marsh  E.,  Minn.  (170) 
KK  197  Sand  HiU  E.,  Minn.  (170) 
KK  198  Bed  Lake  E.,  Minn.  (170) 
KK  199  Clearwater  E.,  Minn.  (198) 
KK  300  Thief  B.,  Mtnn.  (198) 
KK  301  Grand  Marals  E.,  Mtnn.  (170) 
KK  302  Snake  B.,  Minn.  (170) 
KK  303  Middle  B.,  Minn.  (303) 
KK  304  Tamarack  B.,  Minn.  (170) 
KK  306  Two  Bs.,  Minn.  (170) 


[See  pp.  14-22  for  "I 
[explanations,  etcj 
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KK  S06  S.  Fk.  Two  Bs.,  Minn.  (S05) 
KK  307  Mid.  Fk.  Two  Bs.,  Minn.  (305) 
KK  308  N.  Fk.  Two  Bs.,  Minn.  (305) 

The  list  now  proceeds  with  the — 


KK309 


RAINY  BIVEB  SYSTEM. 


(Partly  In  Canada,  and  extending  toward  tlie 
bead  ol  Lake  Superior.) 

Continuous  waterway— North  Lake  to  Lake  of  the 

Woods.    Main  streams  or  bodies  are  as 

follows: 
KK  310  Lake    of    the    Woods,    Mlim.    and 

Canada  (309) 
KK  311  Warroad  B.,  Minn.  (310) 
KK  313  ZippeiB.,  Minn.  (310) 
KK  313  Bainy  B.  and  L.,  Minn,  and  Canada 

(309) 
Tributaries  (left  bank): 
KK  314  Winter  Road  B.,  Minn.  (313) 
KK  315  Baudette  B.,  Minn.  (313) 
KK  316  Bapid  B.,  Mtnn.  (313) 
KK  317  Black  B.,  Minn.  (313) 
KK  318  Big  Fork  B.,  Minn.  (313) 
KK  319  Lit.  Fork  B.,  Minn.  (313) 
KK  330  Bainy    Lake,    Minn,    and    Canada 

(309) 
KK  331  Eat  Boot  B.,  Mtnn.  (330) 
KK  333  Kabetogama  Lake,  Minn.  (309) 
KK  333  Ash  B.,  Minn.  (333) 
KK  334  Namekan  Lake,  Minn,  and  Canada 

(309) 
KK  335  Moose  B.,  Minn.  (334) 
KK  336  Namekan  B.,  Minn.  (334) 


KK  337  Lit.    VernUllon    Lake,    Minn,    and 

Canada (309) 
KK  338  Vermilion  B.,  Minn.  (337) 

Main  streams  or  bodies: 
KK  339  Loon  B.,  Minn,  and  Canada  (309) 
KK  330  Loon    Lake,    Minn,    and    Canada 

(309) 
KK  331  Lac  La  Croix,  Minn,  and  Canada 

(309) 
KK  333  Iron    Lake,     Minn,     and     Canada 

(309) 
KK  333  Crooked  Lake,  Minn,  and  Canada 

(309) 
KK  334  Bctsswood  Lake,  Mtnn.  and  Canada 

(309) 
KK  335  Birch  B.,  Minn.  (334) 
KK  336  Sucker  Lake,  Minn,  and  Canada 

(309) 
KK  337  Knife    Lake,    Minn,    and    Canada 

(309) 
KK  338  Otter  Track  Lake,  Minn,  and  Can- 
ada (309) 
KK  339  Saganaga  Lake,  Minn,  and  Canada 

(309) 
KK  340  Granite  Lake,  Minn,  and  Canada 

(309) 
KK  341  Pine    Lake,    Minn,     and     Canada 

(309) 
KK  343  Magnetic  Lake,  Minn,  and  Canada 

(309) 
KK  343  Gun  Flint  Lake,  Mtnn.  and  Canada 

(309) 
KK  344  North   Lake,   Minn,    and    Canada 

(309) 


KK-5 


WISCONSIN  RIVER,  WIS. 

(See  MM-15  on  p.  1306,  also  p.  1247.) 


KK-30 


CmPPEWA  RIVER,  WIS. 


Part. 


Title. 


Chippewa  R 

Chippewa  E.,  Yellow  Banks 

Chippewa  E.,  including  Yellow  Banks . 


Total. 


Period. 


1872-1887 
1882-1887 
1888-1902 


Appropria- 
tions. 


$123,214.86 
30,000.00 
55,000.00 


208,214.86 


Part  (a),  KK-30 


Chippewa  River,  Wis. 


APPBOPBIATIONS. 

$1,800.00,  76,707,  sur. 
10,000.00,77,87,574. 
10,000.00,78,100,729. 

8,000.00,79,135,1170. 

4,664.86,  79,1168,  sur. 
)U,       10,000.00,80,1577. 

30462°— H.  Doc.  730,  63-2 79 


1876/ 
1878, 
iW 


1881, 
1882, 
1884, 
1886, 


$10,000.00,81,1749. 
35,000.00,  83,  1811. 
15,000.00,  84,1601. 
18,750.00,86,1488. 


Total,  123,214.86 
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CONTKACTS. 

1877.  Winston,  Douglass  &  Winston,  js.,  77, 
574. 

1881.  Simar  &  Morton,  dams,  brush  and  st. 
shore  protection,  81, 1760. 

DOCUMENTS.    (Not  printed  in  reports.) 

B.  o£  Maj.  Farqi^har  of  Jan.  30, 1875,  H.  Doc.  75, 
43d  Cong.,  2d  sess.,  76,  707,  709. 

ENGINEERS. 
CUel  of  Engineers.    R.,  73,  52;  75,  63;  76, 

85;  77,  86;  78,  100;  79, 135,  136;  80, 179;  81,  241; 
83,  238;  83,  245;  84,  246;  SS,  268;  86,  258;  87, 
226,  229. 

In  charge: 

Maj.  G.  K.  Warren,  1868.  R.,  68,  306,  360,  365, 
369,  370. 

Col.  J.  N.  Maoomh,  1872,  73,  52. 

Maj.  F.  U.  Farquhar,  1874-78.  R.,  76,  375;  76, 
707;  77,  574;  78,  728. 

Capt.  C.  J.  Allen,  1878-87.  B.,  79,  1168,  1171; 
80,  1575;  81,  1748;  83,  1810;  (Maj.)  83,  1439;  84, 
1600;  86, 1734;  86, 1486;  87, 1699, 1726. 

Assistants: 

J.  E.  Turner,  76,  376. 
M.  E.  Schmidt,  76,  709. 

C.  Wanzer.    B.,  79, 1174 
G.  Wells.    R.,  80, 1577. 

A.  O.  Powell.  E.,  84, 1602. 
V.  D.  Simar.  R.,  85, 1735. 
A.  Johnson.    R.,  87, 1729. 

ESTIMATES.    (See  Plans.) 

By  Capt.  Allen,  1879,  completing  existing  proj., 
$111,892.50,  79, 1170. 

LEGISLATION. 

Required  to  prevent  injury  to  navigation  by  br. , 
constr.,  83, 1440. 

OPERATIONS. 

1877-78.  Constr.  of  w.  j.,  4,013',  and  405'  of 
e.j.,  78,728,729. 

1878-79.  Repairs  to  w.  j.;  completion  of  e.  j.; 
1.,  2,110',  79, 136, 1169, 1171. 

1879-80.  1,360  1.  f.  brush  and  st.  dams  to  close 
Chan,  behind  Flower  Pot  Isld.,  and  chute  behind 
Little  Missouri  Isld.;  290'  of  base  laid  for  dam  at 
Flower  Pot  Cutoff;  repairs  to  950'  of  w.  j . ,  80, 1575. 

1880-81.    Repairs  to  existing  works,  81,  1748. 

1881-83.  1,108  cords  brush  and  6,603  c.  y.  st. 
placed  in  brush  and  st.  dams;  40  c.  y.  excavated, 
83, 1810. 

1883-83.  7,763  c.  y.  st.  and  2,746  cords  of 
brush  put  into  650 1.  f.  of  work,  83, 1439. 

1883-84.  611  cords  brush  and  1,142  c.  y.  st. 
placed  in  dams;  excavation  of  bar  at  Flower  Pot 
Cut-ofl  Dam,  84, 1602. 

1884-85.  2,938  c.  y.  st.  and  3,943  of  brush 
placed  in  dams;  repairs  to  e.  and  w.  js.,  and  t» 
Flower  Pot  Dam,  Battle  Isld.  Dam,  Dead  Lake 
Cut-ofl  Dam,  and  Threemile  Prairie  revet.;  1,000 


1.  f.  of  j.  constr.  and  obstr.  removed  from  Shaws 
Rapids,  86, 1734. 

1886-86.  Repairs  to  w.  j.  by  hired  labor,  86, 
1486.  List  of  dams,  js.,  and  revets,  constr.  and 
kept  in  repair,  1877  to  1886,  86, 1487. 

1886-87.  Dam  constr.  at  Eau  Claire,  Fivemile 
Bluffl  Bar,  and  Twin  Islds.,  87, 1700. 

PHYSICAL  CHABACTEBISTICS. 

Description,  75, 376;  76,  707;  79, 1172, 1176. 
Unprecedented  h.  w.,  80, 1576. 
Obstr.,  80, 1578. 

Causes  of  extraordinary  overflows  on  the  Chip- 
pewa and  Wisconsin  Rs.,  87, 1726. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Warren,  1868,  surs.,  t5,000  and  $10,000, 
and  for  protecting  R.  from  sliding  banks,  $5,000, 
68,  306,  360,  365,  369,  370. 

By  J.  E.  Turner,  1874,  wing  dams  and  removal 
of  obstr.;  est.,  $167,645,  75,  379. 

By  Maj.  Farquhar,  1875,  dam  at  Upper  Dalles, 
$213,691.55;  dam  at  Lower  Dalles,  $244,888.56,  76, 
707,  708.  Removing  obstr.,  $139,892.50,  77,  674; 
78,  729;  79, 1169. 

By  C.  Wanzer,  1879,  revet,  the  sand  banks  with 
slabs  and  edgmgs,  79, 1172, 1179. 

PBIVATE  AND  STATE  WOBK. 

L.  and  d.  built  by  State  au.,  77,  674. 

Training  walls  and  brush  dams  at  mouth  of  R., 
79, 1172. 

List  and  description  of  private  dams;  injurious 
effects  of,  79, 1173, 1178. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Farquhar,  1876,  dr.,  wing  dams,  and  re- 
moving obstr.,  Eau  Claire  to  mouUi.  Est.,  $139,- 
892.50,  of  which  amount  $64,102.50  was  est.  as  the 
cost  of  protecting  the  "Yellow  Banks"  from  erosion, 
76,  708;  77,  574;  78,  729;  79, 1169;  80, 179. 

Est.  revised  in  1883  by  omitting  cost  of  work  at 
Yellow  Banks  and  increasing  the  cost  of  the  re- 
maining work  to  $132,476,  83,  1440;  87,  1699. 
From  1876  to  1886,  incl.,  $116,750  was  app.  Est.  of 
completion  of  existing  proj.,  1887,  $55,523,  87, 1701, 
1702. 

SURVEYS. 

By  J.  E.  TiuTier,  under  direction  of  Maj.  Farqu- 
har, 1874.    R.,  75,  375. 

By  M.  E.  Schinidt,  under  direction  of  Maj. 
Farquhar,  1875.    R.,  76,  707. 

Ex.,  Eau  Claire  to  mouth,  80, 1675. 

Of  headwaters  in  connection  with  reservoirs  on 
the  sources  of  the  Mississippi  R.,  80,  1607,  1624; 
81, 1781. 

Ex.  of  causes  of  overflow  of  the  Chippewa  and 
Wisconsin  Rs.  au.  act  Aug.  5,  1886;  made  by  Maj. 
Allen,  87, 1726. 


81, 1748;  83, 1440. 

Flower  Pot  Isld.  to  Mississippi  R.,  87, 1702. 
Sevenmile  Blufl  to  Dark  Slough,  87, 1702. 
At  Eau  Claire,  87, 1702, 


Part  (b),  KK-30    Chippewa  River  at  Yellow  Banks,  Wis. 


APPROPRIATION. 

1882,  $30,000,  83, 1443. 

ENGINEERS. 

Chief  of  Engineers.  B.,  83,  245;  84,  246;  85, 
269;  86,  259;  87,  226. 

In  charge.  Maj.  C.  J.  Allen,  1883-.  B.,  83, 
1442;  84, 1603;  86, 1737;  86, 1488;  87, 1703. 

Assistant.    A.  O.  Powell.    R.,  84, 1605. 

OPERATIONS. 

1883-83.  Bank  protection  in  progress  at  Wau- 
beek,  83, 1442. 


1883-84.  Bank  protectioij  completed  at  Wau- 
beek,  Rumseys,  and  Mary  Dean  Banks,  84, 1604; 
86, 1489. 

1884-85.  Repairs  to  Waubeek  Bank  protec- 
tion, 85, 1738. 

PBOJECTS. 

By  Maj.  Allen,  protection  of  about  24,000  1.  f.  of 
R.  bank  at  6  poinfe  below  Eau  Claire;  est.,  $96,000, 
83,  1442;  86,  1489. 


rSee  pp.  14-22  for  "1 
Lexplanations,  etc.  J 
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Part(c),KK-30  Chippewa  River,  Including 

Wis. 


'Yellow  Banks," 


AFPBOFSIATIONS. 

1888,  $10,000,88,1546. 

1890,  10,000,90,2086. 

1892,  5,000,93,1836. 

1894,  10,000,  95,  2190. 

1896,  10,000,96,1851. 

1899,  10,000,99,2195. 

Total,    65,000 

COMMEBCE. 

Lumber  interests,  89,  1796;  an.  t.  ol  ratted 
lumber  about  300,000  t.,  and  of  loose  logs  about 
1,000,000 1.,  00,  437. 

Description  of,  95, 2187. 

Chan,  sur.,  1896,  sufficient  for  the  limited  needs 
of  the  C.  involved,  96, 1864. 

Confined  to  ratting  of  manufao.  lumber  and  run- 
ning of  logs,  Oa,  376. 

ENGINEERS. 

CUet  ot  Engineers.  B.,  88,  203;  89,  236;  90, 
212;  91,  270;  08,  258;  93,  290;  94,  266;  96,  296; 
96,  266,  259;  97,  328;  98,  319;  99,  380;  00,  437; 
01,  445;  08,  376. 

In  charge: 

Mai.  0.  J.  AUen,  1878-90.    B.,  88, 1542;  89, 1794. 

Maj.  W.  A.  Jones,  1890-97.  B.,  90,  2084;  91, 
2201;  9S,  1833;  93,  2272;  94,  1718;  95,  2183;  Lt. 
Col.)  96, 1849,  1864;  97,  2162. 

Capt.  E.  V.  Abbot,  1897-1900.  B.,  98,  1821; 
(Maj.)  99,  2195;  00,  2806. 

Mai.  D.  W.  Loclrwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01, 2327. 

M^.  E.  L.  Hoxle,  1001-02.    B.,  08, 1677. 

Assistant.  E.  Davenport.  E.,  98,  1823;  99, 
2196;  00,  2808;  01,  2328. 

OPERATIONS.! 

1887-88.  Training  dam  at  Eau  Claire  leveled 
off  and  repaired;  dam  at  Dark  Slough  repaired 
and  extended  95';  brush  and  st.  dams  at  Fivemile 
Bluff,  Battle  Isld.,  and  Dead  Lake  Cut-off,  and 
js.  at  mouth  of  E.  repaired;  shore  revet,  at  head 
of  e.  j.  extended  160';  repairs  to  revet,  at  Yellow 
Banks,  88, 1542-1546. 

1888-89.  1,305  1.  f.  of  wing  dam  built  at  Plum 
Isld.  Flats;  576  1.  f.  of  dam  and  revet,  built  at 


Battle  Isld.,  Dark  Slough,  and  Wacouta  Isld. 
Dams.  Eepairs  to  existing  works;  3,026  c.  y.  st. 
and  1,314  c.  y.  brush  used,  80, 1795. 

1889-90.    Eepairs  to  e.  and  w.  js.  at  mouth  of 
E.;  90  cords  st.  and  164  cords  brush  used,  90,  2086. 
1891-93.    Pile  boom  built  at  Dead  Lake  Cut- 
off; Plum  Isld.  Fiats  Dam  No.  2  built,  and  foundar 
tion  courses  of  Dam  No.  3  laid,  93, 1834. 

1893-93.  Brush  and  st.  dam  built  at  Eau 
Galle  Flats;  Plum  Isld.  Flats  Dam  No.  3  repaired, 
93, 2273. 

1893-94.  Eau  GaUe  Flats  Dam,  mjured  by 
ice,  repaired,  94, 1719. 

1894-95.  Closing  dam  built  at  Plum  Creek, 
and  Plum  Isld.  Flats  Dam  repaired,  96, 2188. 
Table  as  in  preceding  year. 
1895-96.  Repairs  made  to  Plum  Isld.  Dam 
No.  3  and  to  e.  j.  at  E.  mouth;  Wacouta  Isld. 
Dams  Nos.  2  and  3  built  to  assist  Wacouta  Isld. 
Dam  No.  1  in  maintaining  1.  w.  flow  on  right  side 
of  isld.,  96, 1860. 

1896-97.    Wacouta  Isld.  Dam  No.  1  repaired, 
97  2162 
1897-98.    Dams  repaired,  98, 1821. 
1898-99.    Eau  Galle  Dam  repaired,  and  Dead 
Lake  Bar  Dam  being  constr.,  4,800  c.  y.  dr.  at 
Dead  Lake  Bar,  99, 2197. 

1899-00.  10,675  c.  y.  dr.;  new  dams  built  at 
Plum,  Crow,  and  Wacouta  Islds.;  repairs  made 
to  the  Old  Plum  Isld.  Dams,  00,  2806,  2808. 

1900-01.  Dams  repaired  at  Plum  Isld.  Bar, 
01, 2327. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  2183. 
Severe  ice  jams,  93, 2273. 

PROJECTS. 

In  1888  $45,523  est.  as  required  for  completion  of 
the  Chippewa  E.  imp.,  and  $66,000  for  completion 
of  imp.  at  Yellow  Banks,  making  a  total  for  com- 

Eletion  of  both  projs.  of  $111,623,  88,  1544-1546. 
acrcased  in  1889  to  $116,737.72,  89, 1797;  91,  2201. 
Under  act  Jime  13, 1902,  further  imp.  abandoned, 
03,  376. 

SURVEY. 

Sur.  for  2  m.  s.  of  Dells  Dam  au.  act  Aug.  17, 
1894;  R.  (unfav.)  by  Lt.  Col.  Jones,  1896,  96, 1864. 


KK-47     ST.  CROIX  LAKE  AND  RIVER,  MINN.  AND  WIS. 


APPROPRIATIONS. 

1878,     $10,000,78,101. 

8,000,  79,135. 
10,000,80,1581. 

8,000,81,1762. 
30,000,  88, 1815. 

9,000,  84, 1608. 

7,600,86,1493. 
10,000,88,1549. 

8,000,90,2089. 

8,000,93,1838. 

4,000,  95,  2193. 
16,000,96,1853. 

9,000,  99,  2198. 

2,000,03,1679. 
»S65,  04,  2246. 


1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1904, 


1905, 

$4,000,  06, 

1680. 

1907, 

4,000,07, 

1587. 

1909, 

3,600,09, 

1648. 

1910, 

4,000,  10, 

1806. 

1911, 

3,600,  11, 

1980. 

Total,  158,565 

COMMERCE. 

Artificial  obstr.  to,  75,  373;  79, 1181. 

C.  interests  of  St.  Croix  Valley,  76,  375. 

Extent  of  the  logging  and  lumber  interests,  91, 
2205,  2206;  98, 1839. 

Description  of,  95, 2192. 

Total  t.  passing  over  the  E.  an.  about  2,000,000 1., 
00,  438. 


*  Allotment. 

>  List  of  dams,  js.,  and  revets.,  and  Yellow  Banks  protections,  constr.  and  kept  in  repair  from  1877,94, 
1720;  95,  2189. 
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EJIGINEEaS. 

Clitef  of  Engineers.  R.,  75,  63;  78,  100;  79, 
135;  80,  180;  81,  243;  83,  238;  83,  246;  84,  247; 
85,  269;  86,  259;  87,  227;  88,  203;  89,  237;  90, 
212;  91,  271;  93,  259;  93,  291;  94,  266;  95,  297; 
96,  257;  97,  329;  98,  320;  99,  381,  385;  00,  437, 
442;  01,  446;  0%,  376;  03,  400;  04,  425;  05,  435; 
06,  476,  483;  07,  603;  08,'  535;  09,  566;  10,  636, 
757;  11, 681;  18, 821,  831. 

In  charge: 

Maj.  G.  K.  Warren,  1868.    B.,  68,  369. 

Maj.  F.  U.  Farquhar,  1875-78.  K.,  76,  372;  78, 
732. 

C'apt.  C.  J.  AUen,  1878-90.  K.,  79,  1179;  (Maj.) 
80,  1580,  1601,  1661;  81,  1751;  83,  1813,  1816;  83, 
1444;  84,  1606;  85,  1738;  86,  1490;  87,  1705;  88, 
1547;  89, 1798. 

Maj.  W.  A.  Jones,  1890-97.  R.,  90,  2087;  91, 
2203;  93,  1837;  93,  2275;  94,  1721;  95,  2191;  {Lt. 
Col.)  96, 1852;  97,  2154. 

Capt.  F.  V.  Abbot,  1897-1900.  K.,  98,  1823; 
(Maj.)  99, 2197;  00, 2809,  2836,  2839. 

Maj.  D.  W.  Lookwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01,  2329. 

Maj.  E.  L.  Hoxie,  1901-03.  R.,  03,  1678;  03, 
1540. 

Maj.  G.  McC.  Derby,  1903-06.  R.,  04, 2245;  05, 
1680;  (Lt.  Col.)  06,1474. 

Col.  J.  B.  Quinn,  07,  496. 

Capt.  E.  H.  SohulZ,  1907.    R.,  07, 1587. 

Maj.  F.  E.  Shmik,  1907-.  R.,  08,  1656;  09, 1648; 
10, 1806;  11, 1980;  (Lt.  Col.)  13, 2187. 

1st  Lt.  J.  N.  Hodges,  13,  814. 

Assistants; 

D.  H.  Ainswortll,  1874-75,  75,  373. 
O.  F.  Knapp,  1878-79,  79, 1180. 
V.  D.  Simar.    B.,  80, 1615. 

E.  Davenport.  R.,  98, 1825;  99, 2199;  00, 2811; 
01,  2332;  03, 1541;  04,  2247;  05, 1681. 

LEGISLATIOPr. 

Memorial  to  Congress  from  tlie  legislature  of 
Minnesota  asking  for  the  imp.  of  the  St.  Croix  E. 
(referred  to),  68,  369. 

The  act  of  May  9, 1900,  entitled  "  An  act  authoriz- 
ing the  Sec.  of  War  to  make  regulations  governing 
the  running  of  loose  logs,  steamboats,  and  rafts  on 
certain  rivers  and  streams,"  the  result  of  a  con- 
troversy in  progress  for  the  preceding  3  years  bet. 
the  loggers  Etna  steamboatmen  on  the  upper  St. 
Croix  E.,  00, 2809. 

Sec.  of  War  issued  regulations  to  govern  the 
floating  of  logs,  etc.,  and  other  methods  of  navi- 
gation, 01,  2330.  New  regulations  issued  by  Sec. 
of  War,  1904,  to  govern  traffic;  regtilations  satis- 
factory to  both  sides  of  controversy,  04, 2245. 

OPERATIONS. 

1878-79.  1,200'  of  caving  bends  protected  by 
brush  and  st.  revet.;  2,360  snags,  1,832  stumps, 
6,715  leaning  trees,  32  cribs,  68  logs,  16  piles,  and 
623i  c.  y.  of  bowlders  removed,  79, 1180. 

1879-80.  620  snags,  377  stumps  and  trees,  41 
c.  y.  bowlders,  and  4  cribs  removed;  1,100  c.  y. 
brush  and  2,562  c.  y.  st.  placed;  1,000  1.  f.  of  shore 
graded  and  revetted,  and  575  1.  f.  of  dams  built, 
80, 1580. 

1880-81.  636  snags,  380  logs,  stumps,  and  trees, 
69  c.  y.  r.,  8  piles,  and  1  crib  removed;  3,231  c.  y. 
r.  and  868  cords  brush  placed  in  1,500 1.  f.  dam  and 
revet.,  81, 1751. 

1881-83.  173  stumps,  snags,  and  trees  re- 
moved; 3,314  c.  y.  r.  and  2,896  cords  brush  placed 
m  3,300 1.  f.  of  dam  and  revet.;  997 1.  f.  of  old  revet, 
repaired,  83, 1814. 

,1883-83.  1,777  1.  f.  dam  and  1,379  1.  f.  of  shore 
protection  built,  and  87  snags,  313  stumps,  6  cribs, 
and  1  wreck  removed;  pile  and  sheet  dam  com- 
menced at  Catfish  Bar,  and  1,500  c.  y.  gravel  re- 
moved from  same  place,  83, 1444, 1446. 

1883-84.  260  snags,  227  stumps,  trees,  and 
logs,  and  156  c.  y.  material  removed;  work  on  pile 
and  brush  trainmg  dam  at  Hudson  Bar  continued; 
9,000  c.  J.  dr.  from  Catfish  and  Hudson  Bars,  84, 
1607. 


1884-85.  133  sunken  logs  removed  from  chan.: 
1,000  1.  f.  of  pile  dam  at  Hudson  strengthened; 
3,900  0.  y.  gravel  removed  from  Catfish  Bar,  85, 
1739. 

1885-86.  Dam  at  Hudson  Bar  extended  165' 
and  furnished  with  brush  and  st.  protection;  3,000 
c.  y.  dr.  from  chan.,  86, 1491. 

1886-87.  6,694  c.  y.  dr.  from  Hudson  and 
Catfish  Bars;  1,106  1.  f.  of  dam,  87,  1706.  State- 
ment of  past  operations,  87, 1705, 1706. 

1888-89.  606  snags,  logs,  and  piles,  3  o.  y.  r., 
and  2  drift  piles  removed  from  chan.,  and  125  over- 
hanging trees  cleared  from  banks;  715  1.  f.  wing 
dam  built,  89, 1799. 

1890-91.    26,919  c.  y.  dr.,  91,  2204. 

1891-93.  880  c.  y.  dr.  at  Hudson  Bar;  91  snags 
removed  from  chan.,  and  repairs  made  to  Log 
House  Dam,  93, 1838. 

1893-93.    15,724  o.  y.  dr.  at  2  bars,  93, 2276. 

1893-94.    Over  6,000  c.  y.  dr.,  94, 1723. 

1894-95.    Nearly  9,000  c.  y.  dr.,  95, 2192. 

1897-98.  A  few  dams  repaired  and  small 
pump  dr.  built,  98, 1823. 

1898-99.    Barges  and  dr.  repaired,  99,  2199. 

1899-00.  Dr.  imp.  and  a  new  dam  built  at 
head  of  Folsoms  Isld.,  just  below  Taylors  Falls, 
00,  2809. 

1900-01.  5  short  dams  and  1  shore  protection 
(220'  I.)  built,  3  dams  repaired,  and  chan.  dr. 
through  old  dam  and  2  gravel  bars,  01, 2329. 

1903-03.    Eepairs  to  plant,  03, 1640. 

1904-05.    Eepairs  to  dr.  and  barges,  05, 1680. 

1906-07.  932  o.  y.  dr.,  300'  training  dam  re- 
paired, and  repairs  made  to  dr.  plant,  07, 1587. 

1907-08.  356  c.  y.  dr.,  5  wmg  dams  repaired, 
and  dr.  and  barges  repaired,  08, 1656. 

1908-09.  Dam  near  Taylors  Falls,  Minn., 
repaired,  09, 1648. 

1909-10.  1,320  c.  y.  dr.,  and  repairs  to  dam  at 
Taylors  Falls  completed,  10, 1806. 

1910-11.  300  c.  y.  removed  from  Catfish  Bar, 
dike  repaired,  and  dr.  dismantled,  11, 1980. 

PHYSICAL  CHARACTERISTICS. 

General,  75,  373;  95,  2191. 

Natural  obstr.,  75,  373,  374;  79, 1181. 

Shoals  forming  in  chan.,  03, 1679. 

PROJECTS. 

By  Maj.  Farquhar,  1874,  constr.  of  wing  and  brush 
.  dams;  cutting  down  overhanging  trees;  for  the  re- 
moval of  boom  piers,  snags,  etc.,  all  tending  toward 
giving  3'  of  water;  est.,  orig.,  of  $21,758;  increased 
by  Capt.  AUen  to  835,000,  75,  375;  78,  100;  79, 
1182.    Expend,  under  this  proj.,  $18,000,  83,  1445. 

Proj.  au.  1880  and  modified  as  to  cost  in  1882 
consisted,  in  addition  to  the  removal  of  obstr.  from 
the  chan.  bet.  Taylors  Falls  and  Prescott,  of  the 
contraction  of  the  1.  w.  chan.  into  one  of  nearly 
uniform  w.,  especially  at  the  bars  and  crossings, 
with  bnish  and  st.  js.,  and  dams  of  the  same  ma- 
terial to  close  isld.  chutes  and  secondary  chans.; 
est.,  S83,450,  88,  203,  204.  Increased,  1889,  for  re- 
pairs to  existing  works,  extension  of  dams  at  Hud- 
son Bar,  constr.  of  wing  dams  on  right  bank  of 
chan.,  and  dr.;  revised  est.,  $108,700,  89,  ISOl;  91, 
2204. 

Act  June  3,  1896,  added  the  imp.  of  the  H.  and 
water  front  of  Stillwater,  Minn.,  to  proj.;  increas- 
ing est.  to  $136,700,  97,  2154. 

Maj.  Abbot  est.,  1899,  $1,000  per  an.  to  make 
the  imp.,  00,  2839. 

SURVEYS. 

By  D.  H.  Ainsworth,  1874,  under  the  direction 
of  Maj.  Farquhar.    R.,  75, 372. 

Of  R.  from  Taylors  Falls  to  Prescott,  1880,  80, 
1661. 

Sur.  of  headwaters  of  St.  Croix  in  connection 
with  reservoirs  on  headwaters  of  Mississippi  E., 
SO,  1601-1624. 

Minor  sur.,  etc.,  97,  2164. 

Sur.  made,  1896-96,  by  Lt.  Col.  Jones  at  head  of 
St.  Croix  Lake  to  devise  a  plan  of  imp.,  96, 1853. 

Ex.  and  sur.  of  St.  Croix  E.  from  StiUwater  H. 


["See  pp.  14-22  tori 
Lexplanations,  etc.  J 
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to  Taylors  Falls,  Minn.,  with  view  to  making  R. 
accessible  to  SS.  and  other  craft,  au.  act  Mar.  3, 
1S99;  ex.  and  est.  submitted  (no  sur.  made)  by 
Maj.  Abbot  (R.  fav.;  see  Projects),  00,  2837,  2839. 
Pre.  ex.  au.  act  Mar.  3, 1906,  of  St.  Croix  B.  B. 
by  Lt.  Col.  Derby,  Mar.  15,  1906;  est.,  $3,600  an. 
for  mainten.  of  existing  proj.,i  06,483. 


Pre.  ex.  au.  act  Mar.  3,  1905,  of  canal  connecting 
Lake  Superior  and  Mississippi  R.,  via  St.  Croix  E. 
R.  by  Lt.  Col.  Fitch,  Aug.  30,  1909  2  (unfav.),  10, 
757. 

Pre.  ex.  au.  act  June  25,  1910,  at  Alton,  Minn. 
K.  by  Maj.  Shunk,  Nov.  7, 1910s  (unfav.),  13,  831. 

Maps.    87,1706. 


KK-47(b) 


HUDSON  HARBOR,  WIS. 


ENGINEERS. 

Chiet  of  Engineers. 


B.,  87, 229;  91, 274, 2218. 


In  eliaige: 

Maj.  C.  J.  Allen,  1886.    R.,  87, 1723. 
Maj.  W.  A.  Jones,  1891.    B.,  91, 2219. 

Assistant.    F.  T.  Hampton.    R.,  87, 1723. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  87, 1723;  91,  2219. 
SURVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  Maj. 
AUen  (B.  unfav.),  87, 1723. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Jones  (R.  unfav.),  91, 2220. 


EK-61 


SNAKE  RIVER,  MINN. 


COMMERCE. 

C.  statistics  given,  81, 1827. 

ENGINEERS. 

Cmet  of  Engineers.    B.,  80, 183;  81, 247. 
In  cliaige.    Capt.  C.  J.  Allen,  1881.    B.,  81, 
1825. 
Assistant.    F.  Terry.    B.,  81, 1827. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 1827. 


PROJECTS. 

Capt.  Allen  est.,  1880,  it  would  cost  S5,000  to  re- 
move bowlders  from  the  chan.,  .81, 1826. 

SURVEY. 

Sur.  au.  act  June  14,  1880;  made,  1880,  by  Capt 
Allen  (R.  unfav.;  see  Projects),  81, 1825. 


KK-115    LONG  PRAIRIE  RIVER  AND  ITS  SOURCES,  MINN. 


ENGINEERS. 

Chief  of  Engineers.    B.,  01,  451. 
In  charge.    Maj.  F.  V.  Abbot,  1900.    R.,  01, 
2362. 
Assistant.    B.  Davenport.    R.,  01,  2364. 


SURVEY. 

Pre.  ex.  au.  act  June  6,  1900.    B.,  Maj.  Abbot, 
Aug.  2, 19004  (unfav.),  01,  451,  2361. 


KK-136(b)    LAKE  MINNETONKA,  MINN.     (Survey.) 

PHYSICAL  CHABACTEBISTICS. 


APPROPRIATION. 

1905,  $7,000,  06, 1480. 

ENGINEERS. 

Chief  of  Engineers.  R.,  06,  482;  07,  510; 
08,  541. 

In  charge.  Lt.  Col.  G.  MoC.  Derby,  1906.  R., 
06, 1480. 

OPERATIONS. 

Sur.  coropleted,  map  made,  sent  to  Lake  Sur. 
Office  for  photolithographing,  06,  482. 


"The  lake  drains  into  Minnehaha  Cr." — Office, 
KK  Dist. 

PROJECT. 

Act  Mar.  3,  1905,  au.  sur.  for  charting  purposes 
only,  06,  482. 


1  H.  D.  686,  59th,  1st. 


»H.  D.304,  61st,  2d. 


»  H.  D.  422,  62d,  2d. 


'  H.  D.  07,  56th,  2d. 
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KK-137 


MINNESOTA  RIVER,  MINN. 


APPROPRIATIONS. 

1867,     $37,600,68,51,344. 


1870, 
1871, 
1872, 
1873, 
1874, 
187S, 
1876, 
1878, 
1888, 
1896, 
1899, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 


10,000,  70,  67. 
10,000,71,54. 
10,000,78,50. 
10,000,73,61. 
10,000,  74,58. 
10,000,  7S,  63. 
10,000,  76,85;  77,572. 
10,000,  78,100,728. 
10,000,  88,1551. 

4,000,96,1856. 

1,000,99,2200. 

2,500,  03, 1542;  08, 1658. 

3,000,  06, 1682. 

2,000,07,1689. 

2,000,09,1650. 

2,200,10,1808. 

2,000,  11,1982. 


Total,  146,200  (less  $21.32  ret.  to  Tfeas.,  $146,- 
178.68,  la,  2188). 
COMMERCE. 

Not  unimportant,  68,  357;  70,  293;  76,  367,  408, 
416. 

Importance  above  Yellow  Medicine  R.  less  than 
hitherto  stated,  73,  438,  440. 

No  C.  above  Little  Rapids,  77,  671;  78,  728. 

Capabilities  of  R.  for,  75,  402. 

Existing  and  future  C,  Minnesota  Valley,  88, 
1572, 1582. 

None  found  at  localities  ex.  in  1895,  95,  2207. 

After  RR.  penetrated  the  Minnesota  Valley, 
navigation  of  the  R.  practically  ceased,  97,  2156. 

Stream  at  present  used  chiefly  by  excursion  SS. 
and  small  pleasure  launches,  11,  683. 

CONTRACTS.i 

1867.  S.  A.  Hooper,  removal  of  snags  and  bowl- 
ders, 67,  262;  68,  346;  79,  1183;  terms  of,  68,  346; 
continued,  1871,  71,  257;  73,  280. 

1875.    F.  D.  Winston,  76,  703. 

1877.  Douglas  &  Winston,  77,  571;  79, 1184. 

1878.  Warren  &  Perkins,  79, 1184, 1186. 

DOCUMENTS.    (Not  published  in  reports.) 
H.  Doo.  58,  39th  Cong.,  2d  sess.,  67,  260;  74,  288. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  iii,  36;  67,  35; 
68,  51;  69,  44;  70,  67;  71,  54;  73,  60,  52;  73,  50, 
53;  74,  68;  75,  62,  63;  76,  86;  77,  86;  78, 100;  79, 
135;  80,  181,  183;  81,  243,  247;  S3,  239;  83,  247; 
84,  247,  250;  86,  270;  86,  260;  87,  227-229;  88, 
204,  206;  89,  238;  90,  213;  91,  271;  93,  260;  93, 
292;  94,  267;  95,  298,  300;  96,  268;  97,  330;  98, 
320;  99,  382,  386;  00,  438,  443;  01,  447;  08,  377; 
03,  401;  04,  426;  05,  437;  06,  477;  07,  504;  08, 
636;  09,668;  10,637,643;  11,682;  13,823. 

In  charge: 

Maj.  G.  K.  Warren,  1866-70,  67,  269.  R.,  67, 
259;  68,  299;  69, 191;  70,  227;  76,  380. 

Col.  J.  N.  Macomb,  1870-73,  70,  66.  R.,  70,  292; 
71, 257;  73,  280;  73,  438. 

Maj.  F.  U.  Farquhar,  1873-78,  73,  60.  B.,  73, 
411;  74,  288;  75,  360;  76,  703;  77,  671;  78,  728. 

Capt.  C.  J.  Allen,  1878-90.  U.,  79,  1182;  (Maj.) 
80,  1582;  81,  1754,  1831;  83,  1819;  83,  1447;  84, 
1609,  1637;  86,  1741;  86,  1494;  87,  1710;  88,  1661, 
1671, 1674;  89, 1803. 

Mai.  W.  A.  Jones,  1890-97.  B.,  90,  2090;  91, 
2207;  93,  1840;  93,  2278;  94,  1725;  96,  2194,  2206; 
(Lt.  Col.)  96, 1856;  97, 2166 

Capt.  F.  V.  Abbot,  1897-1900.  E.,  98,  1826; 
(Maj.)  99, 2200;  00,  2812,  2840. 

Maj.  I.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    R.,  01,  2334. 


Maj.  R.  L.  Hoxie,  1901-03.  B.,  03,  1680;  03, 
1542. 

Maj.  G.  McC.  Derby,  1903-06.  B.,  04,  2247;  06, 
1682;  (Lt.  Col.)  06, 1475. 

Col.  J.  B.  Quimi,  07,  496. 

Capt.  E.  H.  Schulz,  1907.    R.,  07, 1588. 

Maj.  F.  R.  Shuni:,  1907-.  B.,  08,  1657; 
09, 1649;  10, 1807;  11, 1981;  13,  2187. 

1st  Lt.  J.  N.  Hodges,  18,  814. 

Assistants; 

E.  Bell,  68,  346;  69, 199.    R.,  71,  272. 

C.  E.  Davis.    R.,  68,  347;  76,  416. 

O.  H.  Maxwell,  68,  347. 

R.  A.  Brown.    R.,  73,  438;  76,  383. 

E.  H.  Douglass,  75,  360. 

J.  Cullen.    B.,  79, 1187. 

J.  B.  Parkinson.    B.,  81, 1764. 

E.  Davenport.  R.,  84,  1633,  1638;  00,  2813; 
03, 1643. 

F.  T.  Hampton.    R.,  88, 1572. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Warren,  1867,  4'  d.,  mouth  of  Minnesota 
to  Yellow  Medicine  R.,  $775,500,  67,  260;  74,  288; 
76,  381;  or  for  a  2'  to  3'  d.,  Incl.  1.  and  d.  at  Little 
Rapids,  $117,000,  67,  260;  or  for  a  4'  navigation, 
n.  end  of  Lake  Traverse  to  mouth  of  Mianesota  R., 
by  canal  and  R.  imp.,  $12,560,000,  75,  414. 

By  C.  E.  Davis,  1868,  4'  slack-water  navigation, 
mouth  of  Minnesota  to  Yellow  Medicine,  with 
1.  and  d.,  $757,260,  75,  441. 

By  R.  A.  Brown,  1873,  upper  Minnesota,  13  m., 
dr.  and  wing  dams,  $2,925,  73,  439. 

By  Maj.  Warren,  1867, 1.  and  d.  at  Little  Rapids, 
$60,000,  67,  200;  revised  est.,  1868,  $30,000,  68,  369. 

By  Maj.  Farquhar,  1875,  for  same,  $116,868,  75, 
360;  revised,  $127,463,  76,  704;  or  to  secure  at  least 
4'  for  116  m.  above  mouth  by  slack-water  naviga- 
tion, obtained  with  locks  and  Poir6e  system- of 
needle  dams,  $733,868.63,  76,  364;  78,  728;  79, 135, 
1183,  1185;  comparison  of  cost  with  that  of  canal, 
76,  364;  or  removing  snags  and  trees  above  Little 
Falls,  $31,441,  76,  364;  76,  704.  Cost  of  detaUed 
sur.  for  location  of  canal  from  Lake  Traverse  to 
mouth,  $75,000,  76,  416.' 

OPERATIONS.2 

1866-67.    Sur.,  67,261. 

1867-68.  1,728  snags,  4,681  overhanging  trees 
removed,  68,  349. 

1868-69.    2,082  snags  removed,  69, 191. 

1869-70.  410  snags  and  29  c.  y.  r.  and  bowlders 
removed  below  Mankato,  70,  293. 

1870-71.  743  snags  and  848  o.  y.  i.  and  bowl- 
ders removed,  71,  257. 

1871-73.  1,630  c.  y.  r.  and  bowlders  removed, 
YeUow  Medicine  to  Ft.  Ridgley,  73,  307. 

1873-73.  Removing  bowlders  and  trees,  73, 
61,  411. 

1873-74.  2,709  snags,  3,109  overhanging  trees, 
and  527  c.  y.  r.  and  bowlders  removed  below  Minne- 
sota Falls,  74,  288. 

1874-75.    Sur.,  76,  360. 

1876-76.  1,319  snags,  1,952  overhanging  trees, 
and  J  c.  y.  r.  and  bowlders  removed,  20  m.  below 
Mankato,  76,  703. 

1877-78.  1,712  snags,  904  overhanging  trees, 
and  6  c.  y.  r.  and  bowlders  removed,  29  m.  of  E. 
below  St.  Peter,  78,  728. 

1878-79.  2,637  snags,  3,067  overhanging  trees, 
and  9  c.  y.  r.  and  bowlders  removed,  35  m.  of  E. 
below  Henderson,  79, 1184. 

1893-94.  Brush  and  wing  dam  built  at  R. 
mouth,  94, 1727. 

1894-96.  Dam  slightly  repaired;  tsmporary 
Chan.  dr.  tlu:ough  Ft.  Snellmg  Chute,  96,  2196. 

1896-97.  Dam  crest  raised  IJ';  and  some  dr. 
done  in  Ft.  Snelling  Chute,  97,  2167. 


•  DifBculty  of  doing  work  by  contract,  68,  350;  70,  227. 

s  General  character  of  obstr.,  76,  408.    Further  imp.  of  natural  chan.  unjustified,  75,  408.    Snags  must 
be  removed  each  year,  77, 571.    Cost  of  snags  removed,  79, 1184.    History  of  previous  operations,  79, 1182. 


["See  pp.  14-22  for  "I 
Lexplanations,  ete.J 


KIVEB  AND   HAEBOR   WOEKS. 


1255 


1S99-00.    2,705  0.  y.  dr.,  00,  2814. 

190S-03.    Ft.  Snelling  Chute  dr.  to  3',  03, 1542. 

1903^4.  Small  brea^  discovered  in  dam  near 
mouth,  04,  426. 

1904-05.    Kepairs  to  dr.  plant,  05, 1682. 

1905-06.  4,2740.  y.  dr.;  break  in  dam  repaired, 
06, 1475. 

1907-08.  No  work  done,  stage  of  R.  too  high, 
08, 1657. 

1908-09.  2,960  0.  y.  dr.;  part  of  dam  removed; 
2  wing  dams,  aggregating  748',  built;  snagging 
operations  commenced,  09, 1649. 

1909-10.  3,600  0.  y.  dr.;  wing  dam  290'  1.  built; 
snagging  continued,  10, 1807. 

1910-11.  8,378  c.  y.  removed;  repairs  to  float- 
ing plant,  11, 1981. 

PHYSICAL  CHARACTERISTICS. 

Of  ancient  and  present  R.,  68,  307;  76,  385,  417. 

Headwaters  of  Minnesota,  73,  438;  75,  404,  417, 
443. 

Altitude  of  points,  73,  440;  75,  361,  404,  410. 

Valley  formerly  the  course  of  a  great  R.,  76,  386. 

Draining  Lake  Winnipeg,  76,  389. 

Evidences  of  former  extension  of  Winnipeg,  75, 
390. 

Surface  geology,  75,  392. 

Hypothesis  for  change  in -outlet  of  lake,  76,  394. 

Slope,  cross  section,  and  discharge  of  Minnesota, 

75,  404,  406,  407. 

Tributaries  and  area  drained  by,  76,  412. 

Discliarge  measurement,  table  of,  75,  442;  88, 
1575. 

Effect  of  freshets,  81, 1755. 

Rate  of  R.  erosion  at  Belle  Plaine,  81, 1832. 

Drainage  area  of  source  of  R.,  84, 1632. 

Depths  obtained  by  proj.  of  1893,  94, 1727. 

H.  w.  and.  ice  damaging  works,  94,  1727;  97, 
2157. 

Description  of  banks,  00, 2840. 

Difficulties  of  dr.  (bar)— broken  stone,  logs,  snags, 
etc.,  06, 1475. 

Description,  09,  568. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Warren,  1867:  1st,  4'  d.,  mouth  of  Minne- 
sota to  Yellow  Medicine  R.,  237  m.,  with  1.  and  d., 
H.  Doc.  58,  39th  Cong.,  2d  sess.,  67,  260;  74,  288; 

76,  440.  Objection  to,  75,  403,  408;  79,  1182  (see 
proj.  of  Maj.  Farquhar).  2d,  2'  to  3'  navigation 
by  removing  snags  and  bowlders,  aided  by  dr., 
1.  and  d.  at  Little  Falls,  67,  260;  74, 288;  79, 1182. 
Difficulties  of,  75,  360,  403  (see  Projects).  3d,  4' 
navigation,  n.  end  of  Lake  Traverse  to  mouth  of 
Minnesota  with  canal  5'  x  86'  x  100',  on  right  bank 
(except  when  passing  through  lakes)  to  below 
confluence  of  Chippewa  R.;  thence  along  left  bank 
to  Little  Rapids  (Falls);  thence  by  R.  imp.  to 
mouth;  1.  of  canal  and  lake  imp.,  251  m.;  R.,  30 
m.,  76,  409.  Propriety  of,  75,  416.  Plan  most 
feasible,  75,  403  (see  proj.  of  Maj.  Farquhar). 

By  C.  E.  Davis,  1868,  4'  slack-watsr  navigation, 
mouth  of  Minnesota  to  Yellow  Medicine  E.,  237 
m.,  with  1.  and  d.;  locks  40"  x  170',  lift  11'  to  15', 
76,  416-442.    Objections  to,  75, 403,  408. 

By  R.  A.  Brown,  1873,  mouth  of  Yellow  Medicine 
to  foot  of  Minnesota  Falls,  13m.,chan.  50' w.,  I'd., 
by  dr.  and  wing  dams,  73,  439.  Small  importance 
of,  73,  438. 

By  Maj.  Allen,  1882,  increasing  the  1.  w.  dis- 
charge of  the  R.  by  additions  from  a  reservoir  sys- 
tem at  Big  Stone  Lake.  C.  would  not  warrant  the 
expense,  84, 1632. 

By  Maj.  Allen,  1888,  slack-water  navigation  by 

(1)  6  masonry  locks  and  movable  dams  with  from 
7'  to  14'  lilts;  also  removal  of  snags;  est.,  $1,527,738; 

(2)  10  masonry  locks  and  movable  dams  with  lifts 
from  6'  to  8.3';  also  removal  of  snags;  est.,  Jl,883,- 
968,  88, 1580. 

PROJECTS.    (See  Estimates  and  Plans.) 

The  proj.  under  which  operations  have  been 
carried  on  since  the  date  of  the  first  app.,  1867, 


removal  of  snags,  trees,  rooks,  and  bowlders  from 
the  Chan.  1867  to  1879,  incl.,  $117,500  app.  and 
applied  toward  this  proj.,  67,  269;  80,  181;  86, 
1496. 

Proj.  of  1867  for  permanent  imp.,  modified  by 
the  sur.  of  1874-75,  proposed  a  slack-water  naviga- 
tion from  mouth  to  South  Bend,  116  m.,  by  canals, 
locks,  and  dams;  est.,  incl.  $34,585.10  for  clearing 
E.  of  obstr.,  of  $733,868.63,  67,  200;  75,  364;  86, 
261;  87,  1710.  Of  this  est.  $30,000  was  expend, 
bet.  1875  and  1879  in  clearing  obstr.,  86,  1496;  93, 
1840. 

By  Maj.  Farquhar,  1875,  4'  for  116  m.  above 
mouth  of  Minnesota  R.  with  1.  and  d.;  dams  to  be 

f>rovided  with  Poirfe  system  of  movable  needles; 
ocks  50'  X  200';  lift  11'  and  13',  76,  362.  Advan- 
tages of,  compared  with  canal,  75,  365.  Not  open 
to  objections  urged  against  permanent  dams,  75, 
362,  364.  Necessity  oil.  and  d.  at  Little  Rapids  on 
either  plan,  76,  365.  Importance  of  work  at  Little 
Rapids,  68,  369. 

Act  of  1892  made  the  whole  app.  of  1888  available 
for  the  general  imp.,  deferring  unp.,  required  by 
act  1888,  at  Belle  Plame,  93,  2281. 

By  Maj.  Jones,  1893,  imp.  lower  reach  of  the  E., 
Chaska  to  Mississippi  R.,  at  Ft.  Snelling,  28.6  m.' 
by  dr.  and  diversion  of  the  chan.  to  make  it  flow 
through  1  of  ite  2  outlets,  94, 1726. 

Proj.  of  1899  to  remove  the  bar  at  the  mouth; 
est.,  $1,000,  99,  382. 

$2,500  app.  1903,  to  be  used  at  discretion  of  Sec. 
of  War  for  removal  of  dam  near  mouth,  03, 1542. 

Removal  of  dam  at  mouth  (damaged)  and  dr. 
accumulated  shoals  recom.,  and  approv.  by  Sec. 
of  War,  May  26,  1908,  08, 1667,  1658. 

Maj.  Shunk  recom.  discontinuance  of  expend., 
as  C.  "does  not"  warrant  imp.,  11, 1981-82. 

SCKVETS. 

Made  in  1866-67  from  mouth  of  Minnesota  to 
Yellow  Medicine,  67,  269.  Character  of,  68,  301, 
305,  364;  70,  224;  75,  380,  416.  Instructions  to 
assistants  making,  68,  303.  Outfits  for,  68,  306. 
Above  mouth  of  Yellow  Medicine,  73, 280, 306;  73, 
438;  75, 382,  443. 

Mouth  to  South  Bend,  1874-75,  116  m.,  76,  360. 

Proposed,  Lake  Traverse  to  mouth,  for  canal 
location,  organization,  and  cost,  76,  415. 

Early  sur.  and  exploration,  76, 383. 

Near  Belle  Plaine  au.  act  June  14,  1880,  80,  183; 
made  by  Maj.  Allen,  1880,  81, 1831;  84, 1637. 

At  the  source,  au.  act  Aug.  2, 1882,  84, 260;  made 
by  Maj.  AUen,  1882,  84, 1632. 

Ex.  au.  act  Aug.  5,  1886,  for  imp.  with  1.  and  d., 
87,229. 

Sur.  for  1.  and  d.  imp. ,  au.  act  Aug.  6, 1886;  made 
1888,  by  Maj.  Allen,  88, 1671, 1574. 

Minor  sur.,  93, 2281. 

Ex.  lor  bank  protection  opposite  Belle  Plaine, 
and  to  prevent  the  R.  cutting  through  a  neck  there, 
and  for  bank  protection  at  city  of  Mankato,  au. 
act  Aug.  17,  1894;  made  by  Maj.  Jones,  1895  (R. 
unfav.),  96, 2206. 

Ex.  for  protecting  the  banks  at  or  near  St.  Peter, 
m  NicoDet  Co.,  Minn.,  au.  act  Mar.  3,  1899;  K. 
(unfav.)  submitted,  1899,  by  Maj.  Abbot,  00,  2841. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  also  to 
ascertain  whether,  for  mainten.  of  navigation, 
storage  reservoirs  are  necessary  at  or  near  head- 
waters of  said  E.,  and  to  determine  what  portion 
of  cost  should  be  borne  by  owners  of  water  power 
and  others.  B.,  Maj.  (now  Lt.  Col.)  Shunk,  1909 
and  1910;  est.,  $1,600,000  1st  cost,  with  $3,000  an. 
mainten.,  provided  State  or  local  interests  bear 
one-half  1st  cost  ($750,000),  and  operation  of  Lac 
qui  Parle  Reservou-  be  left  entirely  to  U.S., i  10. 
643;  11,  688;  13,  831. 

Maps: 

Of  mouth,  75,  386. 

Of  head,  76,387. 

Of  islds.  left  in  ancient  valley,  76,  388. 

88, 1574. 


>  H.  D.  700,  62d,  2d. 
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KK-153(a)  BIG  STONE  LAKE  AND  LAKE  TRAVERSE, 
MINN.  AND  S.  DAK. 

(See  also  KK-189(a)  and  190,  p.  1259  and  Part  (c)  K-170  p.  1258.) 


APPBOPRIATIONS.    (See  p.  1067.) 

ENGINEEBS. 

Cblet  ol  Engineers.  B.,  85,  296;  95,  300;  98, 
322;  00,  442;  01,  450;  08,  381;  03,  404. 

In  ciiarge: 

Mai.  C.  J.  Allen,  1884-85.    R.,  85, 1951. 

Ma].  W.  A.  Jones,  1896-97.  B.,  95,  2208;  (Lt. 
Col.)  98, 1834. 

Capt.  F.  V.  Abbot,  1897-1900.  B.,  98,  208; 
(Maj.)  00, 2833. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    E.,  01,  2342. 

Maj.  R.  L.  Hoxie,  1901-03.  B.,  03,  1684;  03, 
1549. 

Assistant.   C.  W.  Weeks.    E.,  98, 1837. 

PHTSICAL  CHABACXEBISTICS. 

Description  of.  Considered  a  part  of  the  reser- 
voir system  of  the  Mississippi.  The  utilization  of 
Big  Stone  Lake  would  involve  a  consideration  of 
La^e  Traverse  also  as  a  reservoir,  85,  1951;  95, 
2209;  98, 1835. 

E<m-ofl,  00,  2836;  01,  2343;  03, 1685. 

Big  Stone  Lake  drains  into  Minnesota  B.  and 
L.  Traverse  into  Bois  de  Sioux  R. 


PBOJECTS. 

Maj.  Allen  reported  that  the  desired  connection 
bet.  the  lakes  would  require  canal  and  look;  est., 
St400,000,  85, 1953. 

In  1897  Lt.  Col.  Jones  est.  it  would  cost  8350,000 
to  6onstr.  reservoirs  out  of  Big  Stone  Lake  and 
Lake  Traverse,  98, 1836. 

SURVEYS. 

Ex.  au.  act  July  5,  1884;  made  by  Maj.  Allen 
(B.unlav.),  85,1951. 

Ex.  with  view  to  constr.  of  reservoirs  au.  act 
Aug.  17,  1894;  made,  1895,  by  Maj,  Jones  (local 
engineer  reports  fav.;  not  concurred  in  by  Chief 
of  Engineers),  95, 2208. 

Sur.  of  the  lake  and  also  Lake  Traverse;  Mimi., 
au.  act  June  3,  1896;  made,  1897,  by  Lt.  Col.  Jones 
(see  Projects),  98, 1834. 

Sur.  with  view  to  constr.  reservoirs  for  the  imp. 
of  navigation  of  the  Minnesota  R.,  and  est.  of  cost 
of  imp.,  au,  act  Mar.  3,  1899;  progress  B.  sub- 
mitted, 1900,  by  Maj.  Abbot  (necessary  observa- 
tions and  measurements  should  cover  about  3 
years),  00, 2833. 


KK-170    RED  RIVER  OF  THE  NORTH,  DAK.  AND  MINN. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1874-1912 
1879-1891 

1897-1903 

S333,123.00 

b 

50,000.00 

c 

Red  R.  of  the  North  and  trib.  above  Fergus  Falls  and  Crookston, 
Minn.,  and  Big  Stone  Lake,  Minn,  and  S.  Dak 

Total 

383,123.00 

Part  (a),  KK-170.    Red  River  of  the  North,  Minn,  and  Dak. 


APPEOPBIATIONS.i 


1876, 
1878, 
1879, 
1880, 
1881 
1882 
1884, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1899, 
1902, 
1904, 
190S, 
1907, 


$10,000, 
30,000, 
25,000, 
30,000, 
18,000, 
10,000, 
10,000, 
20,000, 
25,000, 
25,000, 
15,000, 
20,000, 
25,000, 
25,000, 
10,000, 
*1,623, 
9,000, 
15,000, 


77,  87. 
78, 100. 
79, 136. 

80,  1585. 

81,  1757. 
83, 1822. 
84,  1611. 
88,  1,566. 
90,  2096. 
93,  1845. 
95,  2199. 
90,  1858. 
99,  2201. 
00,  2828. 
03,  1681. 
04,,  2249. 
05,  1683. 
07,  1590, 


1909,  17,500,09,1651. 

1910,  7,500,10,1809. 

1911,  7,500,11,1982. 

1912,  17,000,13,2189. 


Total,  333,123 

COMMEBCE. 

Important,  74,  298;  75,  372;  78,  730,  733. 

Comparative  statement  of  freight  moved  by  SS., 
1879  to  1891,  93,  1849. 

940  sq.  m.  would  probably  be  benefited  by  imp. 
of  Red  Lake  R.,  and  imp.  recom.  after  ex.  of  1895, 
95,  2211, 

After  ex.,  1897,  Chief  of  Engineers  recom.  sur.  to 
obtain  C.  data,  etc.,  that  would  determine  worthi- 
ness of  Red  Lake  R.  for  imp.,  97,  2174, 

Description  of,  00,  2819, 

Effect  on  rates,  07,  507. 


*  Allotment, 

1 1886, 146,947,65,  86, 1499,    Transf.  from  Rod  R.  of  the  North  at  Goose  Rapids,  87, 1722. 

'  Red  Lake  and  Red  Lake  R.,  Minn.    (Sur.) 


[See  pp.  14-22  for  "I 
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ENGINEERS. 

Chief  of  Engineers.  R.,  73,S1;  74,58;  76,63; 
77, 87;  78, 100;  79. 135;  80, 181, 183;  81,  244,  247; 
88,  239;  83,  247;  84,  248;  85,  270;  86,  261;  87, 
228,  230;  88,  204,  206;  89,  239;  90,  214;  91,  272; 
93,  261;  93,  293;  91,  268;  0.5,  299,  301;  96,  258; 
97, 330, 333;  98, 320;  99,  382,  386;  00,  439,  441,  443; , 
01,  447;  OS,  378;  03,  401;  04,  427;  OS,  438;  06, 
478;  07,  505;  08,  637;  09,  569;  10,  638;  11,  683; 
13,  824,  831. 

In  eharge: 

Maj.  F.  U.  Farquhar,  1873-78.  R.,  74,  296;  75, 
370;  77,  575;  78,  729,  730. 

Capt.  C.  J.  Allen,  1879-80.  B.,  79,  1189;  (Maj.) 
80,  1583;  81,  1756,  1828;  88,  1820;  83,  1448;  84, 
1610;  85,  1742;  86,  1496;  87,  1712,  1733;  88,  1652, 
1584, 1686;  89, 1806. 

Maj.  W.  A.  Jones,  1890-97.  R.,  90,  2093;  91, 
2210;  93,  1843;  93,  2282;  94,  1728;  95,  2197,  2211; 
(Lt.  Col.)  96,  1856;  97,  2168,  2173. 

Capt.  F.  V.  Abbot,  1897-1900.  R.,  98,  1827; 
(Maj.)  99,  2300;  00,  2814,  2828,  2841. 

Maj.  D.  W.  Loctwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    R.,  01, 2336. 

Maj.  R.  L.  Hoxle,  1901-03.  B.,  03,  1680;  03, 
1543. 

Maj.  G.   McC.  Derby,    1903-06.    R.,   04,  2248; 
05, 1683;  (Lt.  Col.)  06, 1476. 
■  Col.  J.  B.  Quinn,  07,  496. 

Capt.  E.  H.  Schnk,  1907.    B.,  07, 1689. 

Maj.  P.  K.  Shunk,  1907-.  B.,  08,  1658;  09, 
1650;  10, 1808;  11, 1982;  (Lt.  Col.)  13, 2188. 

1st  Lt.  J.  N.  Hodges,  13, 814. 

Assistants: 

D.  W.Wellman,  74, 295. 

M.  E.  Schmidt,  75,  370. 

C.  J.  Morris,  78,  732. 

C.  Wanzer.  R.,  79,  1192;  80,  1586;  81,  1757; 
83, 1822. 

R.  Davenport.  R.,  82, 1824;  83, 1450;  87, 1716, 
1719,  1734;  88,  1663,  1585;  90,  2096;  91,  2212;  93, 
1846,  1847;  93,  2284,  2285;  94,  1730;  95,  2199;  97, 
2161;  98,  1830;  99,  2202;  00,  2817;  01,  2337;  03, 
1545;  04,  2260. 

LEGAL  PROCEEDINGS. 

Prosecution  of  the  Northern  Pacific  RR.  for  re- 
fusing to  abate  trouble  due  to  a  large  landslide 
caused  by  it,  seriously  obstr.  R.  close  to  Grand 
Forks,  98, 1827. 

Injunction  obtained  preventing  further  eflorts 
by  the  Northern  Pacific  RR.  to  raise  their  Grand 
Forks  embankment,  99, 2201. 

OBSTRUCTIONS. 

Formation  of  bars  in  Red  R.,  03, 1681;  05, 1683. 

OPERATIONS. 

1877-78.  Removal  of  obstr.  from  Moorhead  to 
Frog  Pt.,  78,  100,  729. 

1878-79.  Dr.  built;  removal  of  11,631  c.  y.; 
obstr.  removed  from  9  m.  of  R.,  79, 135,  1189,  1190 
1192. 

1879-80.  67,610  c.  y.  dr.,  219  snags  and  4,161 
overhanging  trees  removed,  80, 1584. 

1880-81.  43,661  o.  y.  dr.  and  264  snags  and  trees 
removed,  81, 1756. 

1881-83.    53,217  c.  y.  dr.,  82, 1821. 

1883-83.  112,539  0.  y.  dr.,  335  stumps  and 
snags  and  321  c.  v.  bowlders  removed,  83, 1449. 

1884-85.    36,138  c.  y.  dr.,  85,  1743. 

1885-86.  36,303  c.  y.  dr.  and  4,650  1.  t.  of  train- 
ing dam  built,  86, 1497. 

_1886-87.    71,747  c.  y.  dr.  from  shoals; -13,822 
1.  f.  wing  dams  built,  87, 1718. 

1887-88.  26,886  c.  y.  dr.;  618  1.  f.  wing  dams 
built;  9  trees  and  30  c.  y.  r.  removed  from  chan., 
88, 1662. 

1888-89.  40,767  0.  y.  dr.;  7,798  1.  f.  wing  dams 
buUt,  89, 1807. 

1889-90.  36,908  0.  y.  dr.;  1,450  1.  f.  wing  dams 
built;  8,125 1.  f.  training  dams  built,  90,  2094. 

1890-91.  44,635  0.  y.  dr.,  and  9,525  1.  f.  wing 
and  training  dams  built,  91,  2211. 

1891-93.  100,442  6.  y.  dr.,  and  23,696  1.  f.  wing 
dams  and  training  walls  built,  93, 1844. 


1893-93.  Over  65,000  c.  y.  dr.  and  placed  in 
wing  and  training  dams,  93, 2283. 

1893-94.  Nearly  15,000  c.  y.  dr.  and  placed  in 
training  dams;  some  bowlders,  snags,  and  other 
obstr.  removed,  94, 1729. 

1894-95.  Plant  repaired.  Nearly  19,000  c.  y. 
dr.  and  placed  in  trainmg  and  wing  dams,  95, 2198. 

1895-96.  Over  4,600  e.  y.  dr.  and  placed  in 
training  dams,  96, 1868. 

1896-97.  Over  26,000  c.  y.  dr.;  small  derrick 
plant  built;  bowlders  and  ol^er  obstr,  removed, 
97,  2169. 

1897-98.  Some  dr.  done  and  some  bowlders, 
etc.,  removed  from  Red  R.,  98, 1827, 1828. 

1898-99.    Repairs  made  to  plant,  99, 2201. 

1899-00.  37,700  c.  y.  dr.;  14,576  bowlders  and 
1,794  snags  and  other  obstr.  removed,  00,  2818. 

1900-01.  35,030  c.  y.  dr.  and  snags  and  leaning 
trees  removed  from  Red.  R.;  304  snags,  stumps, 
bowlders,  etc.,  removed  from  Red  Lake  R.,  01, 
2335. 

1903-03.  17,425  0.  y.  dr.  and  134  snags  removed 
from  Red  R.,  and  repairs  made  to  plant;  2,029 
snags,  bowlders,  etc.,  removed  from  Red  Lake  R., 
and  plant  repaired,  03, 1545. 

1903-04.  7,126  c.  y.  dr.  and  99  obstr.  removed 
from  Red  R.,  04, 2260. 

1905-06.  22,400  c.  y.  dr.,  224  obstr.  removed 
from  Red  R.,  and  repairs  made  to  floating  plant, 
06,  1476. 

1906-07.  18,900  c.  y.  dr.  and  300  obstr.  removed 
from  Red  R.,  07, 1689. 

1907-08.  36,950  c.  y.  dr.  and  432  obstr.  removed 
from  Red  R.,  08, 1668. 

1908-09.  25,000  c.  y .  dr.,  6,900 1.  f.  training  dam 
constr.,  and  236  obstr.  removed  from  Red  R.,  09, 
1660. 

1909-10.  37,950  o.  y.  dr.  from  Red  R.,  and  5,800 
1.  f.  training  dikes  built,  10, 1808. 

1910-1 1.  42,100  c.  y.  dr.  and  173  obstr.  removed 
from  Red  R.,  11, 1982. 

191 1-1 3.  59,265  c.  y.  dr.  and  36  snags  and  dead- 
head logs  removed  from  Red  R.,  13, 2188. 


PHYSICAL  CHABACTEEISTICS. 

Descriptions,  74,  295,  296;  75,  370,  371;  78,  730: 
79,1192. 

Rainfall,  74,  296. 

List  of  olistr.,  74,  297;  75,  371;  78,  730. 

Hypothesis  by  Maj.  Warren  that  the  Minnesota 
R.  once  drained  "this"  valley,  and  carried  its 
waters  into  the  Mississippi,  75,  389-392,  394. 

R.  subject  to  landslides  which  can  not  oe  antici- 
pated, 94,  1729;  and  were  unusually  numerous  in 
1894-96,  blocking  chan.  for  50  or  60  m.  n.  of  Grand 
Forks,  95,  2198. 

Ice  sinking  snag  boat,  97,  2159. 

Description  of.  Red  Lake  R.,  a  drainage  outlet  ol 
Red  Lake.  R.  tributary  of  Red  R.  of  the  North. 
Effect  of  regulation  of  water  supply,  95,  2211;  97. 
2174,2175. 

Red  R.  of  the  North  formed  by  the  confluence  at 
Breckenridge  of  the  Bois  de  Sioux  and  Ottertail 
Rs.,  00, 2842. 

Description  of,  banks  of  the  R.,  floods  (1882-97), 
Red  Lake  system,  site  for  reservoirs,  and  land- 
slides, 00,  2842,  2844,  2845. 

Connection  during  flood  stages  bet.  Red  Lake 
and  Clearwater  R.,  00, 2830.    Run-off,  00,  2830. 

PLANS.    (See  Projects.) 

By  Maj.  Farquhar,  1874,  Red  R.,  bet.  Goose 
Rapids  and  Frog  Pt.,  1.  and  d.  at  Goose  Rapids, 
dr.  on  bars,  removal  of  bowlders  from  rapids,  snags,' 
and  overhanging  trees;  est.,  $212,308;  more  detailed 
sur.  required  to  perfect  plan,  74, 297,  298. 

By  Maj.  Allen,  1887,  Moorhead  to  Fergus  Falls, 
contraction  works  and  removal  of  snags,  bowlders, 
and  leaning  trees;  est,,  J22,663_.98,  88, 1687. 

PRIVATE     (CORPORATE     AND     STATE) 
WORK. 

Drainage  work  done  by  Minnesota,  and  the 
Great  Northern  RR.,  showing  such  drainage  to 
be  possible,  but  expen.iive;  spring  floods  possibly 
exaggerated  by  this  very  dramage  work,  00,  2846. 
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PROJECTS.    (See  Plans.) 

By  Maj.  Farquhar,  1878,  Breckenridge  to  n. 
toundary  line,  dr.,  removal  of  obstr.,  and  constr. 
of  i.  and  d.,  as  follows:  Eaft  and  fiatboat  navigar 
tion,  Breckeniidge  to  Moorhead,  S22,664;  imp.  of 
R.  from  Moorhead  to  Goose  Bapids,  14,428;  1.  and 
d.  below  Goose  Rapids,  $219,288;  from  Goose 
Bapids  to  Frog  Pt.,  132,880;  from  Frog  Pt.  to 
boundary  line,  $85,338.    Aggregate  est.,  $364,598. 

By  Capt.  Allen,  1879,  reduomg  cost  of  1.  and  d. 
to  $190,000;  reduced  total  est.  to  $335,310,  79, 1191; 
81,  1757.    Revised  to  $179,310  in  1883,  83,  1460; 

87  1712 

In  1887  cost  of  completing  Imp.  est.  at  $79,598.37, 

88  204'  91    2210 

In  1893  Maj.  Jones  est.  $67,320,  or  $307,320  from 
commencement  of  work,  to  complete  "existing" 
proj.,  an  increase,  due  to  B-hour  law,  and  increase 
mquantity  of  dr.  material,  93, 2282. 

By  Maj.  Jones,  1895,  imp.  of  Bed  Lake  B.,  bet. 
Thief  B.  Falls  and  Red  Lake,  by  removal  of  bowl- 
ders and  a  bar,  for  which.  Congress  allotted  $5,000  in 
1896,  96, 1857. 

STJBVBTS. 

By  D.  W.  Wellman,  from  Moorhead  to  Pembina, 
73,  51;  74, 58, 295.  ,  ,    „      , 

By  M.  E.  Schmidt,  ex.,  Moorhead  to  Brecken- 
ridge,  76,  370. 

By  C.  J.  Morris,  1877,  ex.  from  Frog  Pt.  to  n. 
boundary  of  the  U.  S.,  78, 100,  730. 

Ex.,  Fargo,  Dak.,  to  Breckenridge,  Minn.,  au. 
act  June  14,  1880;  made,  1880,  by  Capt.  Allen,  81, 
1828. 

Ex.,  Moorhead  to  Fergus  Falls.,  Minn.,  au.  act 
Aug.  5,  1886;  made  by  Maj.  Allen  (B.  unfav.),  87, 
1733;  88, 1686. 


Ex.  of  Bed  Lake  B.  with  view  to  imp.  it  from 
Thief  R.  Falls  to  Red  Lake,  au.  act  Aug.  17, 1894; 
and  made,  1895,  by  Maj.  Jones  (B.  fav.),  95,  2211. 
Another  made,  1897,  by  Lt.  Col.  Jones  with  view 
to  constr.  of  d.  and  1.  at  outlet  of  lake,  au.  act  Jime 
3, 1896  (E.  fav.),  97,2173. 

Ex.  with  view  of  ascertaining  what  imp.,  if  any, 
should  be  made  to  govern  and  repress  floods,  and 
prevent  undue  erosion  of  banks,  au.  act  Mar.  3, 
1899;  made,  1899,  by  Maj.  Abbot  (E.  unfav.),  00, 
2842. 

Sur.,  Bed  Lake  and  Red  Lake  B.,  Minn.,  with 
view  to  constr.  of  dam  with  locks  at  the  outlet  of 
the  lake,  for  imp.  navigation  of  Red  R.  of  the 
North  and  Red  Lake  R.,  Minn.,  and  est.  cost  of 
imp.,  au.  act  Mar.  3,  1899;  progress  B.  submitted, 
1900,  by  Maj.  Abbot  (final  B.  to  be  made  when  a 
sufficiently  prolonged  record  of  the  run-ofl  se- 
cured), 00, 2830. 

Ex.,  Fargo  to  international  boundary  line,  au. 
act  Mar.  3,  1906.  E.  by  Lt.  Col.  Derby;  est., 
$7,600,1  06,  483. 

Ex.  with  view  to  d.  and  straightening  chan.  au. 
act  Mar.  2,  1907.  B.  by  Maj.  Shunk,  Nov.  13 
1907z(unfav.),  08,  642. 

Ex.  of  Bois  de  Sioux  B.,  Lake  Traverse,  and  Big 
Stone  Lake,  with  view  to  diverting  flood  waters  of 
Red  R.  into  Minnesota  B.,  Minn.,  au.  act  Mar.  2, 
1907.  E.  by  Maj.  Shunk,  Dec.  4,  19078  (unfav.), 
08,  542. 

Pre.  ex.  of  Bed  Lake  B.,  Minn.,  bet.  Thief  R. 
Falls  and  Red  Lake,  au.  act  Mar.  3,  1909.  R.  by 
Maj.  Shunk,  Aug.  10, 1909<  (unfav.),  10, 643. 

Pre.  ex.  of  Red  B.  of  the  Nortn  and  its  head- 
waters,' to  determine  whether  storage  reservoirs  be 
necessary.    E.   by    Maj.    Shunk,    Aug.    2,  1911' 
(unfav.),  13,  831. 
'    95,2212. 


Part  (b),  KK-170 


Red  River  of  the  North,  at  Goose  Rapids, 
Dak.  and  Minn. 


APPBOPEIATIONS. 

1881,       $20,000,81,1761. 
-  1882,         30,000,83,1828. 


Total,    «  60, 000 

COMMEECE. 

Increase  in  transportation  of  grain  since  com- 
mencement of  imp.,  1879,  81, 1760. 

ENGINEEES. 

Chief  of  Engineers.    B.,  81,  244;  83,  240;  83, 
248;  84,  248;  85,  271;  86, 262;  87, 229;  91,  274. 

In  charge: 

Maj.  C.  J.  AHen,  1881-88.    B.,  81, 1760;  83, 1827; 


83,  1454;  84,  1612;  86,  1745;  86,  1500;  87,  1721; 
88, 1555. 
Maj.  W.  A.  Jones,  1891.    E.,  91, 2220. 

PEOJECTS. 

By  Maj.  Allen,  1879,  1.  and  d.  at  Goose  Bapids 
having  lift  of  12',  est.  $219,288,  79, 1191;  81, 1760; 
87, 1721. 

In  1884  revised  plans  and  est.  submitted,  84, 
1613;  87, 1722. 

Total  amount  app.  to  1887  being  considered  too 
small  to  warrant  commencement  of  operations, 
app.  trans.,  1887,  to  general  imp.  of  Bed  B.,  87, 
1722. 

After  reex.,  1891,  Maj.  Jones  E.  Red  B.  of  the 
North  not  worthy  of  slack-water  imp.  at  Goose 
Bapids,  91, 2221. 


Part  (c),  KK-170    Red  River  of  the  North,  and  Tributaries 


above  Fergus  Falls  and  Crookston, 
Lake,  Minn,  and  S.  Dak. 


Minn.,  and  Big  Stone 


(SeeKK-153(a),p.  1256.) 


COMMEECE. 

C.  interests,  93, 1862. 

ENGINEEES. 

Chief  of  Engineers. 


B.,  91, 274;  93,  262, 1853. 


In  charge: 

Maj.  W.  A.  Jones,  1892.    R.,  93, 1853, 1863. 
Col.  0.  M.  Poe,  1892.    B.,  93, 1862. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of,  93, 1855. 

Description  of.  Bed  R.  of  the  North,  with  tribu- 
taries, and  Big  Stone  Lake  and  Lake  Traverse, 
93, 1865. 

PLANS. 

By  Maj.  Jones,  1892,  2  reservoir  systems  at  Bed 
Lake  and  Lake  Traverse,  at  headwaters  of  tribu- 
taries of  the  Red  R.  of  the  North,  to  diminish  eflects 


1  H.  D.  416,  59th,  1st. 
a  H.  D.  400,  60th,  1st. 


SH.  D.  493,  60th,  )st. 
4  H.  D.  483,  61st,  2d. 


'H.  D.616,  62d,  2d. 

=  See  footnote  to  app..  Part  (a),  p.  1256. 


rSee  pp.  14-22  for  "1 
Lexplanations,  etc.  J 
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of  floods,  and  to  store  water  for  use  at  low  stages 
in  the  Bed  E.  system;  est.,  $860,0(9),  93, 1872. 

In  1892  Chief  of  Engineers  did  not  consider  E. 
worthy  of  imp.  to  this  extent,  93, 18S4. 


sua  VET. 

Au.  act  Sept.  19, 1890;  made,  1892,  by  Maj.  Jones, 
93, 1863. 


KK-186(a)     CREEL    BAY,    TOTTEN    BAY,    AND    MINNE- 
WAUKEN  SHOALS,  IN  DEVILS  LAKE,  N.  DAK.^ 


ENGIMEEKS. 

Chief  of  Engineers.    B.,  91, 274,  2223. 

In  charge.   Maj.  W.  A.  Jones,  1891.    E.,  91, 


SUE  VET. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Ma]. 
Jones  (R.  unfav.),  91, 2223. 


KK-189 (a)     LAKE  TRAVERSE,  MINN.  AND  S.  DAK. 

(See  also  KK:-153(a),  p.  1256,  and  KK-190,  below.) 


APPEOPEIATIONS. 

1912,  !7,610,  13,  2192. 

COMMEECE. 

Small,  but  growing;  carried  by  2  boats  of  60  and 
90  t.  2  barges,2anda30-pass6ngerlaimch,  13,2191. 
Imp.  can  have  no  effect  on  rates,  13,  830. 

ENGINEERS. 

■   .  Chief  of  Engineers.    E.,  08,  542;  11,  688;  13, 
829 

In  charge.  Maj.  F.  E.  Shunk,  1908-.  08,  529; 
11,  675;  R.  (Lt.  Col.),  IS,  2192. 

PHYSICAL  CHARACTEEISTICS. 

Description  of,  18,  829. 

In  ne.  cor.  of  S.  Dak.;  part  of  boundary  line  bet. 
S.  Dak.  and  Minn.  The  source  of  Bois  de  Sioux 
E.,  which  in  turn  is  one  of  the  sources  of  the 


Eed  E.  of  the  North.  25  m.  x  IJ  m.  Upper 
part  19  m.  1.  and  lower  part  6  m.  1.,  connected  by 
narrows.    Lower  part  is  shallow.    13,  829. 

PEOJECT. 

Act  July  25,  1912,  au.  proj.  for  dr.  chan.  through 
narrows  11,500'  x  50'  at  bottom,  with  side  slopes  of 
2  on  1,  and  4'  m.  1.  w.;  est.,  $7,510, 2  IS,  829. 

SUE  VETS. 

Pre.  ex.  of  Bois  de  Sioux  E.,  Lake  Traverse,  and 
Big  Stone  Lake,  and  portages  bet.  said  lakes  and 
E.,  for  diverting  flood  waters  of  Red  R.  of  the  North 
into  Minnesota  E.,  au.  act  Mar.  2,  1907.  E.,  Maj. 
Shunk,  Dec.  4, 1907  (unfav.  ),=  08,  542. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  E.,  Maj. 
Shunk,  Aug.  16, 1909,  and  Oct.  29, 1910;  est.,  $7,510,' 
11,  688. 

Maps.'' 


KK-190  OTTER  TAIL  LAKE  AND  RIVER,  RED  LAKE 
AND  RED  LAKE  RIVER,  BIG  STONE  LAKE  AND  LAKE 
TRAVERSE,  MINN.  AND  S.  DAK. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1897-1903 
1902-1911 

$3,000.00 
10,000.00 

b 

Otter  Tail  Lake  and  K.'Eed  Lake  and  Eed  Lake  E.,  Big  Stone  Lake 
and  Lake  Traverse,  Minn,  and  S.  Dak 

Total 

13,000.00 

Part  (a),  KK-190    Otter  Tail  Lake  and  River,  Minn. 


APPEOPEIATIONS. 

1899,  $3,000  (sur.),  00, 2830. 


ENGINEEES. 

Chief  of  Engineers. 
450;  OS,  380;  03,  404. 


E.,  97,  333;  00,  442;  01, 


In  charge: 

Lt.  Col.  W.  A.  Jones,  1897.    E.,  97,  2172. 
Maj.  F.  V.  Abbot,  1900.    E.,  00, 2830. 
Maj.  D.  W.  Lockwood,  01,  443. 
Capt.  H.  M.  Chittenden,  1901.    E.,  01, 2341. 
Maj.  E.  L.  Hoxie,  1901-03.    E.,  OS,  1684;  03, 
1548. 

Assistant.    T.  M.  Fowble.    E.,  00, 2833. 


1  Near  the  headwaters  of,  but  not  connected  to,  Sheyenne  R.,  N.  D.    "Not  connected  to  any  waters 
of  the  U.  S.  outside  N.  D.,  and  hence  not  properly  subject  to  imp.  by  the  Federal  Government,"  91, 2223. 
>  H.  D.  1391,  61st,  3d. 
s  H.  D.  493,  aotb,  1st. 
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PHTSICAI,  CHABACTEBISTICS. 

Description  of.  Lake  one  of  the  largest  of  a 
group  near  headwaters  of  Red  R.  of  the  North. 
Nearly  8,600,000,000  c.  f.  could  probably  be  col- 
lected in  an  average  year,  and  this  water  could 
probably  be  utilized  to  increase  the  depth  of  the 
R.  tor  a  portion  of  its  length  by  2'  or  3',  and  control 
of  it  would  save  the  adjacent  lands  from  destructive 
floods,  ,97, 2173. 

Description  of  locality,  general  features,  reser- 
voir, ana  dam  sites,  watershed,  and  area  and 
capacity  of  reservoir,  00, 2833. 

Table  of  run-off,  May  1,  1899,  to  June  30,  1901, 
ind.;  pre.  B.,i  01,  2342. 


Table  of  run-offl.  May  1,  1899,  to  June  30,  1902, 
inol.,  03, 1684. 


SURVEYS. 

Ex.  for  oonstr.  of  dam  at  lake  outlet  to  imp. 
navigation  of  Red  R.  of  the  North  au.  act  June 
3,  1896;  made,  1897,  by  Lt.  Col.  Jones  (B.  fav.  to 
sur.),  97,  2172. 

Sur.  with  view  to  constr.  of  dam  at  outlet  of 
lake,  for  imp.  navigation  on  Red  R.  of  the  North, 
Minn.,  and  est.  cost  of  imp.,  an.  act  Mar.  3, 1899; 
B.  on  pre.  ex.  made,  1900,  by  Maj.  Abbot  (ex.  to 
be  continued),  00, 2832. 


Part  (b),  KK-190  Otter  Tail  Lake  and  River,  Red  Lake  and 
Red  Lake  River,  Big  Stone  Lake  and  Lake  Traverse,  Minn, 
and  S.  Dak. 

(See  KK:-198(a)  and  (b),  following.) 


APPBOPBIATIONS. 

1902,  *$10,000,  04,  2260. 

COMMEBCE. 

C,  Red  R.,  20,086  t.,  1902;  Red  Lake  R.  (excl. 
oflogs),  500  t.,  04,2262. 

ElVGINEEBS. 

Cblet  ot  Engineers.  B.,  04,  430;  05,  441;  06, 
482;  07,  509;  08,  540;  09,  673;  10,  642;  11,  687; 
la,  829. 

Boards.  BERH.  and  DE.  reviews  Maj.  Hoxie's 
report  of  1904;  unfav.  to  U.S.  making  dam  at  outlet 
of  Otter  Tail  Lake  to  imp.  navigation  of  Red  R. 
of  the  North,  and  reservoirs  on  Big  Stone  Lake 
and  Lake  Traverse,  for  imp.  of  navigation  of  Minne- 
sota E.  Chief  of  Engineers  unfav.  to  U.S.  making 
d.  and  1.  at  outlet  of  Red  Lake,  04, 2260-2289. 

In  charge: 

Mai.  G.  McC.  Derby,  1903-06.  B,,  04,  2260;  05, 
1686;  (Lt.  Col.)  06, 1479. 

Col.  J.  B.  Quinn,  07,  496. 

Capt.  E.  H.  Schulz,  1907.    B.,  07, 1593. 

Maj.  F.  R.  Shunk,  1907-.  B.,  08, 1661;  09, 1652; 
10, 1811;  11, 1985;  18,  2191. 

1st  Lt.  J.  N.  Hodges,  13,  814. 


OPEBATIONS. 

Detached  sur.  and  hydrological  observations 
made,  and  the  latter  continued  to  May  15,  1904, 
and  in  subsequent  years  (see  Engineer  in  charge), 
04,  430. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  04, 2260-65. 
Floods  aSecting  localities,  04,  430. 

PEOJECTS. 

Act  Jime  13,  1902,  provided  for  continuation  of 
the  sur.  of  localities,  with  view  to  constr.  of  reser- 
voirs for  imp.  of  navigation  of  Red  R.  of  the  North, 
and  Minnesota  R.,  04,  430. 

StJBVEYS. 

Report  of  Maj.  Hoxie,  Aug.  11,  1903,  giving  in 
detail  plans,  but-expresses  no  opinions  or  recom.' 
(see  Boards,  above);  ests..  Red  Lake  and  Red 
Lake  R.,  1270,456.60;  Otter  Tail  Lake  and  Otter 
Tail  R.,  $58,095;  for  Big  Stone  Lake  and  Lake 
Traverse,  $357,957,  $436,266,  or  $1,176,972,  04,  2261, 
2262. 


KK-198(a) 


RED  LAKE  RIVER,  MINN. 


(See  Part  (b),  KK-190,  above.) 


ENGINEERS. 

Chief  of  Engineers.    B.,  87, 229. 

In  charge.    Maj.  C.  J.  Allen.    B.,  87, 1724. 

Assistant.    R.  Davenport.    B.,  87, 1725. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  87, 1724. 


SOEVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made  by  Maj.  Allen 
(B.  unfav.— "costly"),  87, 1724. 


*  Allotment. 


1  H.  D.  672,  66th,  1st. 


2  H.  D.  539,  68th,  2d. 
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KK-198(b)     RED    LAKE   AND    RED    LAKE    RIVER,    MIIVN. 

(See  Part  (b),  KK-190,  p  1260.) 


APPKOPRIATIONS. 

ENGINEERS. 

Chief  of  Engineers.    K.,  01,  460;  QZ,  380;  03, 


In  cbarge: 

Maj.  r.  V.  Abbot,  01, 443. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  CUttenden,  1901.    B.,  01, 2340. 


Maj.  R.  L.  Hoxie,  1901-03.  B.,  08,  1683;  03, 
1548. 

PHYSICAL  CHABACTEEISTICS. 

Table  of  run-oft,  May,  1899,  to  June,  1901,  01, 
2341. 

Table  of  run-off,  May,  1899,  to  Aug.  1901,  03, 
1683. 


KK-310 


LAKE  OF  THE  WOODS,  MINN. 


ENGINEEBS. 

Cblet  ol  Engineers.   B.,  IS,  831. 

In  charge.    Lt.  Col.  F.  E.  Shunk,  18, 814. 


SUB  VET. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  at  or  near 
Anersen,  Minn.,  with  view  to  securing  increased 
H.  facilities,  18, 831. 


KK-:311 


WARROAD  HARBOR  AND  RIVER,  MINN. 


APPBOPBIATIONS. 

1899, 

83,000,99,2205. 

1902, 

45,000,  02, 1682. 

1906, 

35,000,  05, 1685. 

1909, 

4,000,  09, 1652. 

1907, 

*4,000,O9,1652. 

1910, 

7,700,10,1810. 

1912, 

13,200,18,2190. 

Total, 

111,900 

COMMERCE. 

600  t.  1899-1900,  00,  441. 
Description  of,  01, 2357. 
In  1904,  12,683  t.,  04,  429. 

Town  of  Warroad,  5  years  old  in  1905,  has  a  popu- 
lation of  about  1,000,  05,  440. 
No  RRs.  in  competition  with  SS.  on  lake,  13, 827. 
Diagram  (app.,  freight,  etc.),  18, 2190. 

CONTRACTS. 

1903.    3  emergency  contracts,  03, 1547. 
ENGINEEBS. 

Chief  of  Engineers.  B.,  99,  384;  00,  440;  01, 
449,  451;  08,  379;  03,  403;  04,  429;  05,  440;  06, 
480;  07,  508;  08,  639;  09,  672;  10,  640,  643;  11, 
685;  13,826. 

Boards.  BERH.  B.,  Dec.  22,  1903,  on  ad- 
visability of  continuing  imp.,  recom.  It  is  desirable 
to  carry  out  present  proj.,i  04, 2253. 

In  charce ' 

Maj.  F.  V.'Abbot,  1899-1900.  B.,  99,  2204;  00, 
2820;  01, 2357. 

Maj.  D.  W.  Lockwood,  01,  443. 

Capt.  H.  M.  Chittenden,  1901.    B.,  01,  2339. 

Maj.  B.  L.  Hoxie,  1901-03.  R.,  02,  1682;  03, 
1547. 

Maj.  G.  McC.  Derby,  1903-06.  B.,  04,  2251;  05, 
1684;  (Lt.  Col.)  06, 1477. 

Col.  J.  B.  Quinn,  07,  496. 

Capt.  E.  H.  Schulz,  1907.    B.,  07, 1691. 

Maj.  F.  R.  Shunk,  1907-.  E.,  08, 1660;  09, 1651; 
10, 1810;  11, 1984;  (Lt.  Col.)  12, 2189. 

1st  Lt.  J.  N.  Hodges,  18,  814. 

Assistants: 

C.  W.  Raynor.    B.,  01, 2359. 

R.  Davenport.    B.,  03, 1547;  04, 2262;  06, 1685. 


OPEBATIONS. 

1898-99.    Gauge  estab.,  99, 2204. 

1903-04.    8,625  0.  y.  dr.,  04,  2263. 

1904-05.    26,923  0.  y.  dr.,  06,  1685. 

1905-06.    117,416  c.  y.  dr..  06, 1477. 

1906-07.    76,039  e.  y.  dr.,  07, 1691. 

1907-08.    106,406  c.  y.  dr.,  08, 1660. 

1908-09.  19,566  c.  y.  dr.;  168'  dike  completed 
09, 1651. 

1909-10.  22,200  c.  y.  dr.;  dike  completed  to 
700',  10, 1810. 

1910-11.    86,144  c.  y.  dr.,  11, 1984. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  99, 2204. 

The  level  of  the  Lake  of  the  Woods  controlled  by 
a  dam  in  Canadian  territory  at  the  outlet  of  the 
lake,  the  locality  being  known  as  Eat  Portage,  99, 
2204. 

Warroad  R.  for  a  short  distance  is  a  navigable 
tributary  of  the  Lake  of  the  Woods,  from  the 
American  side,  01,  2357. 

PROJECTS. 

Maj.  Abbot  recom.,  1900,  the  retention  of  the 
remainder  of  the  Jt3,000  orig.  app.  until  enough 
funds  would  be  provided  by  Congress  to  build  a 
dr.  and  tender  with  suitable  scows  to  do  the  dr., 
00,  2820. 

Act  June  13,  1902,  provides  for  constr.  of  dr.  and 
dr.  in  H.  and  E.;  oosl;,  $45,000,!  02, 1682. 

Act  Mar.  3, 1905,  provides  for  dr.  a  chan.  100'  w., 
7'  d.,  with  turning  chan.  for  boats  at  inner  H.,  06. 
440. 

Act  June  25,  1910,  provides  for  enlarging  turning 
basin  to  be  900'  x  600';  cost,  15,700,  $2,000  an.  for 
mainten.,3  10,  641. 

SUB  VETS. 

Pre.  sur.,  1899,  by  Maj.  Abbot,  99, 2204. 

Pre.  ex.  au.  act  June  6, 1900,  of  Warroad  H.  and 
E.  E.  by  Maj.  Abbot,  June  21,  1900,  with  plan 
for  imp. ;  cost,  $45,000,^  01,  451,  2356. 

Pre.  ex.,  with  view  to  d.  chan.,  au.  act  Mar.  3, 
1909.  R.  by  Maj.  Shunk,  Nov.  13,  1909,  and  Feb. 
5,  1910,  with  plan  for  imp.,  at  cost  ol  $5,700,3  io, 
643. 

Maps.  (Photographs  of  dr.,  04, 2262),  06,  1686: 
06, 1478;  11, 1984.  .        /.       ,         . 


*  Allotment. 


1  H.  D.  396, 58th,  2d. 


2  H.  D.92,  65th,  2d. 


3  H.  D.  703,  61  St,  2d. 
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APPKOPBIATIONS. 

1911,  827,781,  11, 1985. 

COMMERCE. 

There  is  no  EE.  near  Zippel;  imp.  therefore  has 
no  effect  on  rates,  11, 687. 
In  1911,  420 1.,  13, 828. 

ENGINEERS. 

Chief  ol  Engineers.    B.,  11, 688;  13, 828. 
In  charge.    Maj.  F.  E.  Shimk,  1911-.    R.,  11, 
1984;  (Lt.  Col.)  18, 2190. 
1st  Lt.  J.  N.  Hodges,  13,  814. 

OPERATIONS. 

1910-11.    1,000  c.  y.  removed,  11, 1985. 

1911-13.    75,541  c.  y.  dr.;  constr.  of  dike  com- 
menced, 13, 2190. 


ZIPPEL  (river)  BAY,  MINN. 


PROJECTS. 

Act  Feb.  27, 1911,  adopted  proj.  for  ohan.  through 
bar  separating  H.  from  B.,  10'  x  200'  at  mean 
summer  level  of  Lake  of  the  Woods,  and  building 
aj.  2,800' 1.  for  protection  ofchan.  and  also  to  serve 
as  hreak'r  for  outer  anchorage  area;  est.,  $27,781,' 
11,  687. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.  by 
Maj.  Shunk,  Nov.  18,  1909,  and  Oct.  13,  1910,'  11, 

688. 
Maps.' 


KK-S13 


RAINY  LAKE  AND  RIVER,  MINN. 


ENGINEERS. 

Chief  of  Engineers. 

831. 


R.,  06,  483;  10,  643;  13, 


In  charge: 

Maj.  G.  McC.  Derby,  06,  470. 
Maj.  F.  E.  Shunk,  10,  629;  13,  814. 

SURVEYS. 

Pre.  ex.  of  E.  au.  act  Mar.  3,  1906.    R.  by  Maj. 
Derby,  Dec.  14, 19052  (unfav.),  06,  483. 


Pre.  ex.  of  mouth  of  E.  au.  act  Mar.  3, 1909.  E. 
by  Maj.  Shunk,  Sept.  8,  19093  (not  advisable  to 
imp.  until  cooperation  of  Dominion  of  Canada  be 
secured),  10, 643. 

Pre.  ex.  of  Eainy  Lake,  with  view  to  locating 
points  dangerous  to  navigation  by  reason  of  sub- 
merged rocks.  R.  by  Maj.  Shunk,  Nov.  18,  1909< 
(unfav.),  10,  643. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  with  view 
to  removing  obstr.  in  chan  of  E.  at  Eainier  (B.  to 
come),  13, 831. 


KK-318(a)  BIG  AND  LITTLE  FORK  RIVERS,  MINN. 


ENGINEERS. 

Chief  of  Engineers. 
In  charge. 
470;  07,  496. 


B.,  06,  483;  07,  511. 
Lt.  Col.  G.  MoC.  Derby,  1906,  06, 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905;  R.  by  Col.  Derby, 
Oct.  31, 1906,  unfav.,s  06,  483;  07,  511. 


I  H.  D.  1276,  61st,  3d. 
2H.D.  431,69th,  1st. 


3  H.  D.455,  61st,  2d. 
*  H.  D.  723,  61st,  2d. 


s  H.  D.  215,  59th,  2d. 
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LL.-DULUTH,  MINN.,  DISTRICT. 
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LL.-DULUTH,  MINN.,  DISTRICT. 


In  charge  of  U. 
Canal  Park, 


8.  Engineer  Office, 
Duluth,  Minn. 


LL    1  Lake  Superior. 

LL    3  Pigeon  B.,  Minn.  (1) 

LL.    3  Pigeon  B.,  Minn.  (3) 

LL    4  Waus-wau-goin!ng  B.,  Minn.  (1) 

LL    5  Grand  Portage  B.,  Minn.  (1) 

LL    6  Horse  Slice  B.,  Minn.  (1) 

LL    7  Brule  R.,  Minn.  (1) 

LL    8  Devil  Track  B.,  Minn.  (1) 

LL    9  Grand  Marais  H.,  Minn.  (1) 

LL  10  Two  Islds.,  Minn.  (1) 

LL  11  Beaver  B.,  Minn.  (1) 

LL  12  SpUt  Bock  B.,  Minn.  (1) 

LL  13  Burlington  B.,  Minn.  (1) 

LL  14  Agate  B.,  Minn.  (1) 

LL  IS  Two  Harbors,  Minn.  (1) 

LL  16  Knile  B.,  Minn.  (1) 

LL  17  Knife  Isld.,  Minn.  (1) 

LL  18  Dulutli-Superior,  Minn,  and  Wis.  (1) 

LL  19  St.  Louis  E.,  Minn,  and  Wis.  (18) 

LL  80  Cloquet  E.,  Minn.  (19) 

LL  81  White  Face  R.,  Minn.  (19) 

LL  88  Floodwood  E.,  Minn.  (19) 

LL  23  Nemadjl  B.,  Wis.  (18) 

LL  84  Brule  E.,  Wis.  (1) 

LL  85  Flag  R.,  Wis.  (1) 

LL  86  Port  Wing,  Wis.  (1) 

LL  87  Bark  B.,  Wis.  (1) 

LL  28  Sisklwit  B.,  Wis.  (1) 

LL  29  Sisklwit  R.,  Wis.  (88) 

LL  30  Bayfield,  Wis.  (1) 

LL  31  Washburn,  Wis.  (1) 

LL  33  Astiland,  Wis.  (1) 

LL  33  Bad  E.,  Wis.  (1) 

LL  34  Montreal  E.,  Wis.  and  Mich.  (1) 

LL  35  Ontonagon  E.,  Mich.  (1) 


LL  36  Eagle  H.,  Mich.  (1) 

LL  37  Agate  H.,  Mich.  (1) 

LL  38  Copper  H.,  Mich.  (1) 

LL  39  Bete  Grise  B.,  Mich.  (1) 

LL  40  Lac  La  BeUe,  Mich.  (1) 

LL  41  Keweenaw  Waterway,  Mich.  (1) 

LL  42  Portage  Lake,  Mich.  (41) 

LL  43  Torch  B.,  Mich.  (41) 

LL  44  Torch  Lake,  Mich.  (41) 

LL  45  Sturgeon  R.,  Mich.  (41) 

LL  46  L'Anse,  Mich.  (1) 

LL  47  Fequamlng,  Mich.  (1) 

LL  48  Huron  B.,  Mich.  (1) 

LL  49  Skanee,  Mich.  (48) 

LL  50  Big  B.,  Mich.  (1) 

LL  51  Partridge  Isld.,  Mich.  (1) 

LL  53  Presque  Isle,  Mich.  (1) 

LL  53  Dead  B.,  Mich.  (1) 

LL  54  Marquette,  Mich.  (1) 

LL  55  Train  B.,  Mich.  (1) 

LL  56  South  B..  Mich.  (1) 

LL  57  Munising,  Mich.  (1) 

LL  58  Grand  Marais,  Mich.  (1) 

LL  59  Taquamenon  B.,  Mich.  (1) 

LL  60  Taquamenon  B.,  Mich  (1) 

List  returns  here;  back  to  waterways, 
etc.,  on  Isle  Eoyal,  near  Pigeon 
B.  (3) 

LL  61  Bock  H.,  Mich.  (1) 

LL  63  Tobin  H.,  Mich.  (1) 

LL  63  McCargoe  Cove,  Mich.  (1) 

LL  64  Todd  H.,  Mich.  (1) 

LL  65  Washington  H.,  Mich.  (1) 

LL  66  Sisklwit  B.,  Mich.  (1) 


LL-l(a)    LAKE  SUPERIOR.     (Harbors  of  refuge  on  north 

shore.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  08, 647. 
In  charge.    Maj.  G.  D.  Fitoli,  08,  626. 


SOBVET. 

Pre.  ex.  au.  act  Mar.  2,  1907,  for  locating  Hs.  of 
refuge  on  n.  shore.  B.,  Maj.  Fitch,  Oct.  17,  1907 
(unfav.)  (H.  D.  4S0,  60th,  1st),  08,  647. 


LL-5     GRAND  PORTAGE  AND  WANS-WAU-GOISING  BAY 

(Waus-wau-goining),  MINN.     (Harbor  of  refuge.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  81,  247;  82, 266. 
In  charge.    Capt.  C.  J.  Allen.    E.,  82, 2110. 

PHYSICAL  CHAEACTEEISTICS. 

Locality  described,  88,  2110. 


30462°— H.  Doc.  740,  63-2 80 


PEOJECTS. 

In  1882  Capt.  Allen  est.  a  H.  of  refuge  at  Grand 
Portage  B.  would  cost  8111,677,  and  at  Wans-wau- 
goislng  B.  $91,807,  82,  2111. 

SUBVEYS. 

Ex.  au.  act  Mar.  3,  1881;  made  by  Capt.  Alien 
(B.  unfav.),  88, 2110. 
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LL-9 


GRAND  MARAIS  HARBOR,  MINN. 


APPROPRIATIONS. 


1879, 
1880, 
1881 
1882: 
1884; 
1886, 
1888, 
1890, 
1892 
1894 
1896 
1899: 
1902, 
1905, 
1907, 
1910 


810,000, 

10,000, 

20,000, 

20,000, 

10,000, 

10,000, 

15,000, 

22,350, 

10,000, 

3,000, 

3,000, 

30,000, 

2,000, 

2,000, 

5,000, 

2,000, 


79, 150. 
80, 1883. 
81,2031. 
83,  2107. 
85,  1950. 
86, 1638. 
88, 1815. 
91,  2284. 
93,  2122. 
95, 2528. 
96,  2335. 
99,  2606. 
03,2002. 
OS,  1968. 
07, 1824. 
10, 2050. 


Total,  174,350 

COMMERCE. 

Object  ot  imp.  to  make  a  H.  of  refuge,  75, 184. 

Importance  of  locality  as  a  H.  of  refuge,  88, 1814; 
90,  2282;  98,  2218. 

In  1893  C.  small,  but  at  that  time  and  in  sub- 
sequent years  the  place  was  considered  as  a  prob- 
able future  shipping  point  for  the  large  deposits  ot 
minerals  in  the  back  country,  93, 2651;  98, 2217. 

In  1895,  913  t.,  valued  at  891,300,  96,  2334. 

Increasing,  01,  506;  05,  509;  06,  559;  11,  788, 
22.54. 

Increase  in  population  and  business  of  village  of 
Grand  Marais,  04,  2744;  05, 1968. 

No  ERs.  running  to  H.,  so  no  comparison  of 
rates  by  rail  and  water  can  be  made.  Existing  C. 
could  not  have  been  carried  on  under  conditions 
existing  before  imp.,  06,  559. 

Not  large,  13,2447. 

II.  of  use  to  C.  by  reason  of  refuge  it  affords,  13, 
945. 

In  1878,  valued  at  16,000;  1911,  1175,000,  the  in- 
crease being  due  to  imp.  by  US.,  13,  945. 

CONTRACTS. 

1879.  Williams  &.Upham,  dr.,  28i!!  o.  y.,  80, 
1883. 

1881.    C.  M.  Wilson,  break'r  constr.,  81,  2032. 

1888.  Williams  &  Upham,  dr.,  30$  c.  y.,  83, 
1625.    C.  P.  Macdougall,  break'r  constr.,  83, 1626. 

1884.  Williams  &  Upham,  dr.,  25il!  c.  y.,  86, 
1950. 

1886.  Williams  &  Upham,  dr.,  2^  c.  y.,  87, 
1956. 

1888.  Williams,  Upham  &  Co.,  dr.,  24*  c.  y., 
89  1997. 

1890.  Williams,  Daugherty  &  Upham,  dr., 
20(1;  c.  y.,  91,  2485. 

1893.  Williams,  Daugherty  &  Upham,  dr. 
39,000  c.  y.,  23$  c.  y.,  93, 2653. 

1896.  Same  firm,  dr.,  200  c.  y.,  95,  2529. 

1897.  R.  Smith,  dr.,  17}({  c.  y.,  97,  2587. 

1900.  Butler-Ryan  Co.,  break'r  constr.  (em- 
bankment, cribs,  St.  filling,  etc.),  S28,982.60,  00, 
3549. 

ENGINEERS. 

Chief  of  Engineers.  B.,  75,  40;  79,  150;  80, 
201;  81,  270;  83,  265;  83,  274;  84,  273;  85,  295; 
86,  289;  87,  256;  88,  232;  89,  267;  90,  241;  91, 
310;  93,  296;  93,  336;  94,  308;  95,  343;  96,  300; 
97,  385;  98,  378;  99,  448;  00,  613;  01,  505;  03, 
429;  03,  464;  04,  603,  518;  05,  608;  06,  658;  07, 
584;  08,  626,  648;  09,  658;  10,  731;  11,  787;  13, 
943. 

Boards.  BERH.  reviewed  R.  on  pre.  ex., 
1903,  to  ascertain  necessity  for  making  any  change 
in,  or  addition  to,  e.  p.  R.,  Apr.  9,  1903,  concurs 
in  opinion  of  DO.  and  DE.  (see  Surveys),  04,  2786. 

In  charge: 

Maj.  F.  U.  Farquhar,  1874-75.    R.,  75, 184. 

Capt.  C.  J.  Alien,  1879-86.  R.,  79,  1475;  (Maj.) 
80,  1882;  81,  2029;  83,  2106;  83,  1624;  84,  1822; 
8S,  1949;  86, 1637. 


Capt.  J.  B.  Quinh,  1886-91.  B.,  87, 1954;  (Maj.) 
88, 1814;  89,  1996;  90,  2282. 

Capt.  W.  L.  risk,  1891-92.  R,  91,  2484;  93, 
2121. 

Maj.  C.  B.  Sears,  1893-1901.  R.,  93,  2651;  94, 
2009;  95,  2528;  96,  2333;  97,  2585;  98,  2217;  99, 
2605;  00,  3547. 

Maj.  D.  W.  Lockwood  (temp.),  01, 505. 

Capt.  D.  D.  GaiUard,  1901-03.  R.,  01, 2821;  03, 
2001. 

Maj.  L.  H.  Beach,  1903.    E^  03, 1791. 

Capt.  C.  L.  Potter,  1903-06.  B.,  04, 2743;  (Mai.) 
05, 1967;  06, 1693. 

Maj.  G.  D.  Fitch,  1906-11.  B.,  07,  1823;  08, 
1893;  (Lt.  Col.)  09, 1899;  10,  2049. 

Maj.  T.  R.  Shunk.    B.,  11, 2253;  13, 2447. 

OPERATIONS. 

1879-80.    19,199  c.  y.  dr.,  80, 1883. 

1880-81.    16,666  c.  y.  dr.,  81, 2030. 

1881-83.    Mayhew  Pt.  break'r  built,  83,  2107. 

1883-83.  Shore  connection  and  bulkhead  crib 
nearly  finished,  83, 1624. 

1883-84.  Work  on  break'r  continued;  16,667 
c.  y.  dr.,  84, 1822. 

1884-86.  31,625  c.  y.  dr.;  repairs  and  filling  to 
break'r,  85, 1949. 

1886-87.    Dr.  resumed,  87, 1956. 

Dr.  la  anchorage  area  continued,  88, 


1887-88, 
1814. 
1888-89. 
1889-90. 
1890-91. 


14,572  c.  y.  dr.,  89, 1996. 

47,927  c.  y.  dr.,  90,2282. 

Repairs  to  break'r,  91, 2484. 
1891-93.    70,851  c.  y.  dr.;  repairs  to  break'r, 
93, 2122. 
1893-94.    About  39,131  c.  y.  dr.,  94, 2010. 
1895-96.    About  15,000  c.  y.  dr.,  96, 2335. 
1896-97.    About  16,000  c.  y.  dr.,  97, 2586. 
1899-00.    Break'r  constr.  under  way,  00, 3548. 
1900-01.    Break'r  constr.  in  progress,  01, 2822. 
1901-03.    Break'r  completed,  03, 2002. 
1903-04.   Repairs  to  break'r  after  damage  by 
storm,  04, 2744. 
1906-07-.   Minor  repairs  e.  break'r,  07, 1823. 
1909-10.    Minor  repairs,  10, 2049. 
1910-11.    Minor  repairs,  11, 2253. 

PHYSICAL  CHARACTERISTICS. 

Description  of,"  75,  184;  86,  1637.  The  only  H. 
of  refuge  on  the  n.  shore  of  Lake  Superior  bet. 
Agate  B.  and  the  international  boundary  line;  110 
m.  ne.  from  Duluth,  a  natural  B.,  }  m.  x  ^  m.; 
area,  61  acres,  93, 2651;  98, 2217;  13,  943. 

Damage  to  works  by  storms,  01,  2822;  04,  2744; 
06, 1693;  10, 2050. 

Condition  of  work,  d.  of  water,  etc.,  01, 2822;  03,  ■ 
1792;  04,  503;  05,  509;  10,  731,  2050;  11, 788, 2264. 

Damage  to  works  by  vessels,  11, 2253. 

Decay  of  timber,  and  damage  to  facing  timber  by 
ice,  13, 2447. 

Min.  d.,  1911,  15',  13,  944 

PRIVATE  WORK. 

Damage  to  w.  break'r  by  steamer  in  1910,  re- 
paired by  owners  of  vessel,  11, 2254. 

PROJECTS. 

By  Maj.  Farquhar,  1875,  dr.,  within  and  bounded 
by  Mayhews  Pt.  and  the  inner  shore  line,  and 
constr.  of  timber  and  St.  break'r  to  narrow  the 
entrance  and  allord  shelter  for  vessels;  est.,  $139,- 
669.40,  75, 184;  79, 150;  80, 1882, 1883;  86, 290. 

In  1887,  Capt.  Quinn  proposed  extension  of  the 
dr.  area  and  or  the  breaker,  87, 1954. 

From  1887  to  1888  operations  were  conducted 
imder  Maj.  Quinn's  proj.  of  1887,  for  an  extension 
of  the  dr.  area  and  the  break'r;  est.  (incl.  cost  ol 
orig.  proj.),  S254,444,  87, 1954;  88, 1814. 

In  1889,  Maj.  Farquhar's  proj.  ol  1875  was  sub- 
stituted, 76,  184;  79,  150;  80,  1882,  1883;  86,  290; 
89,  1996;  03,  2122. 

By  Capt.  Fisk,  1892,  for  expending  app.  of  1892 
(110,000)  in  increasing  the  16'  area  by  dr.,  93, 2652. 


rSee  pp.  14-22  fori 
L  explanations,  etc.  J 
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Maj.  Sears,  1899,  proposed  applying  app.  of  1899 
to  constr.  of  350'  of  break'r  from  w.  pt.  under  the 
existing  proj.,  99,  2006. 

Proj.  1912  understood  to  cover  2  breat'r  ps., 
each  350',  from  e.  and  w.  points  of  B.,  or  1  p.,  700', 
from  e.  point,  and  dr.  an  ancliorage  area  of  26± 
acres  to  16';  est.,  $163,954.63, 13,  944. 

SURVEYS. 

By  Maj.  Farquhar,  75,  40, 184. 
Pre.  ex.  to  ascertain  necessity  of  maldng  any 
cliange  in,  or  addition  to,  e.  p.,  au.  act  June  13, 


1902.  B.,  Capt.  Gaillard,  Jan.  17,  1903  (unfav.) 
(H.  D.  213,  58th,  2d),  04,  504,  518,  2783. 

Pre.  ex.,  with  plan  and  est.  of  cost  of  imp.  for 
rebuilding  entrance  ps.  and  enlarging  basin,  au. 
act  Mar.  2,  1907.  Rs.  (fav.),  Oct.  16  and  Nov.  23, 
1907,  and  Jan.  4,  1908;  est.,  $70,416  (H.  D.  939, 
60th,  1st),  08,  648. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.   13  944. 

Maps.'  (li.  D.  939,  60th,  1st.)  81,  2032;  85, 
1950;  87, 1954;  90,  2282;  03, 1792. 


LL-9(b)    GRAND  MARAIS,  MICH.     (Harbor  of  refuge.) 


APPROPRIATIONS. 

1880,  $10,000.00,80,1902. 
20,000.00,81,2038. 
40,000.00,88,2117. 
35,000  00,84,1832. 
26,250  00,86,1649. 
60,000  00,88,1834. 
50,00000,91,2510. 
30,000  00,93,2147. 
20,000  00,95,2578. 
24,000  00,96,2388. 
25,00000,99,2721. 
*348. 32,  01, 2882. 
70,00000,03,2040. 
*6, 000  00,04,2780. 
60,000  00,05,2010. 
30,000  00,07,1865. 
40,00000,10,2093. 
10,000  00,  11,2297. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1898, 
1899, 
1901, 
1902, 
1904, 
1905, 
1907, 
1910, 
1911, 


Total,  635,598.32  (inel.  misc.,  $535,723.32,  13, 
2484). 
COMMERCE. 

Imp.  to  afford  H.  of  refuge  bSt.  Whits  Fish  Pt. 
and  Grand  Isld.  H.,  90  m.,  71,  129,  130.  One  of 
great  cost  unwarrantable,  71, 130. 

Necessity  for  H.  of  refuge,  81, 2043. 

The  importance  of  the  place  increasing,  93,  2689; 

94,  2038;  95,  2677;  96,  2387;  97,  2641;  98,  2286. 
RR.  connections  made  with  the  H.,  94,  2038; 

95,  2577;  96,  2390. 

In  1897,  807  vessels  entered  and  departed,  with  a 
total  t.  of  142,536  t.,  98,  2286;  1,910  t.,  1887;  116,060 
t.,  1898  (in  1892,  310  vessels  entered  and  departed; 
1899,  864),  00,  3611. 

Effect  of  proj.  on  rates,  06,  579;  08,  646;  11,  812. 

-Max.  development  reached,  1907.  Decrease  since 
then  due  to  exhaustion  of  pine-timber  supply.  H. 
useful  as  a  refuge,  and  should  be  maintained  by 
periodical  dr.,  10,  765,  2092;  11,  812,  2297;  1911, 
13,600 1.,  a  decrease  under  1910  of  30%,  13, 2485. 

CONTRACTS. 

1883.  C.  S.  Barker,  labor  and  material  for  p. 
constr.  and  for  dr.,  25t  c.  y.,  83, 1636. 

1884.  J.  H.  Gillett,  superstr.  and  p.  extension, 
86, 1974. 

1886.    C.  Southerland,  p.  extension,  87, 1999. 

1888.  M.  H.  Fitzpatrick,  dr.,  19*0  o.  v.,  89, 
2026. 

1889.  Powell  &  Mitchell,  superstr.  constr., 
$24,928,  89,  2025. 

1890.  H.  Steele,  repairs  to  p.  work,  $1,600; 
C.  S.  Barker,  dr.,  17*  c.  y.,  91,  2511. 

1893.  Powell  &  Mitchell,  p.  extension  (mat- 
tresses, St.,  etc.),  $34,680.50,  93,  2691. 

1895.  W.  H.  Holden,  pile-dike  constr.;  piles, 
lOJtl.  f.;  timber,  inol.  ironwork,  etc.,  $28 1,000  b.m., 
95,  2578.  Contractor  failed  after  completing  a 
large  part  of  the  work,  96, 2387. 

1896.  G.  Taylor,  building  pile  dike,  $4,733.16. 
Failed,  96,  2389.  F.  L.  McDonald,  same  work, 
$5,761.88.    Failed,  96,  2389;  97, 2640. 

1897.  A.  &  D.  Sang,  p.  extension;  mattress 
and  St.  foundation  work,  $49.98  1.  f.;  St.  for  extra 
riprapping,  $8  cord  in  place,  97,  2642. 


'1899.    W.  C.  Davidson,  p.  repairs;  some  in- 
formal contracts,  99, 2721. 
1900.    Powell  &  Mitchell,  p.  repairs,  00,  3612. 

1903.  Powell  &  Mitchell,  extending,  complet- 
ing, and  riprapping ■Jjs.  (prices  given),  03, 1826. 

1904.  Lake  Superior  Contracting  &  Dredging 
Co.,  dr.  40,000  0.  y.,  l?*  e.  v.,  s.  m.,  04, 2781.  Bfugh 
Steele,  riprap  repairs  to  dike,  6,976  t.,  $1.94  t.,  05, 
2008. 

1905.  Powell  &  Mitchell,  repairs  to  dike  (prices 
given),  06, 1728. 

1908.  Lake  Erie  Dredging  Co.,  dr.  bet.  ps., 
18Ji|!C.  y.,  09, 1939. 

1910.  Edward  Bros.  Dredge  Co.,  dr.,  22i|! 
c.  y.— total  about  810,000;  Barney  &  Wigman,  r. 
fiUmg  in  ps.,  S2  o.  y.  in  place— total  about  $1,000, 
10,2093. 

1911.  Great  Lakes  Dredge  &  Doct  Co.,  riprap 
for  repairs,  $2.25 1.,  13,  2484. 

1913.  Edward  Bros.  Dredge  Co.,  dr.  about 
$18,000  worth  of  shoals  from  entrance  to  H.,  26t 
c.  y.,  13, 2484. 

ENGINEERS. 

Cliiet  of  Engineers.  B.,  71,  37;  80,  203;  81, 
273,  2053;  82,  267;  83,  276;  84,  276;  85,  298  86, 
292;  87,.  268;  88,  236;  89,  273;  90,  246;  91,  316; 
93,  301;  93,  343;  94,  314;  95,  361;  96,  307;  97, 
392;  98,  384;  99,  466;  00,  520;  01,  613;  03,  438: 
03,  474;  04,  516;  06,  523;  06,  577;  07,  602;  08^ 
645;  09,  681;  10,  764;  11,  811;  13,  971. 

Boards.  Convened,  Marquette,  Mich.,  July  18, 
1881,  by  S.  O.  No.  14,  to  B.  upon  a  plan  for  H.  of 
refuge  near  Grand  Marais,  Mich.  R.,  81,  2050. 
(Lt.  Col.  Comstock  and  Majs.  Weitzel  and  Robert.) 

In  charge: 

Maj.  D.  C.  Houston.    B.,  71, 129, 130. 
Lt.  Col.  H.  M.  Robert,  1880-83.    R.,  80,  1902: 
81,2038:83,2117. 
Capt.  F.  A.  Himnan,  1883-84.    B.,  83, 1635. 
Lt.  Col.  J.  W.  Barlow,  1884-86.    R.,  84, 1831;  85, 

Capt.  C.  E.  L.  B.  Davis,  1886-89.    R.,  86,  1646: 

87, 1999;  (Maj.)  88, 1832.  ' 

Maj.  J.  B.  Quinn,  1889-91.    B.,  89,  2023;  90, 

Capt.  W.  L.  Fisk,  1891-92.  B.,  91,  2509;  93, 
2145. 

Maj.  C.  B.  Sears,  1893-1901.  B.,  93,  2689:  94. 
2037;  95,  2576;  96,  2386;  97,  2640;  98,  2286  99, 
2719;  00,  3610.  ' 

Maj.  D.  W.  Lockwood  (temp.),  01,  606. 

Capt.  D.  D.  GaUlard,  1901-03.    R.,  01, 2880;  03, 

Maj.  L.  H.  Beach,  1903.    R.,  03, 1824. 
Capt.  C.  L.  Potter,  1903-06.    R.,  04, 2779;  (Mai ) 
05,  200^-  06,  1727.  '  ^ " 

08^t36te3^-/o!'lS^l"'*-"-    "*••  °^'  ''''■• 

co^.fii,-2ii  ''"^'  ""-  «•'  "'  ''^'  '^'- 

Assistant.    L.  Y.  Schermerhom.    R.,  81,  2041, 
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ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  D.  C.  Houston:  (1)  ps.  to  18'  and  dr.  of 
Chan.,  $481,525,  71,  37,  129;  (2)  modification  of 
first  2  paraUel  ps.  and  dr.,  J291,930,  71,  37, 130;  (3) 
new  Chan,  and  ps.,  $167,707.04,  71,  37, 131. 

OPERATIONS. 

1883-83.  26  cribs  built  and  5  sunk;  19,029  e,  y. 
dr.;  constr.  of  inspector's  house  completed,  83, 
1635. 

1883-84.  9  cribs  sunk  in  extension  of  w.  p.; 
constr.  of  e.  p.  begun  by  sinking  600  1.  f.  of  crib- 
work;'  entire  work  riprapped  and  decked;  13,075 
c.  y.  dr.;  breach  through  sand  spit  closed  with 
brush  and  st.,  84, 1831. 

1884-85.  400 1.  f .  superstr.  completed  and  w.  p. 
extended  50',  8S,  1973. 

1885-86.  W.  p.  extended  250  1.  t.  and  e.  p. 
150';  100  1.  f.  superstr.  on  w.  p.  completed;  200  1.  f. 
pile  p.  constr.  by  hired  labor,  86, 1647. 

1886-87.  Preparations  for  extension  of  w.  p. ; 
200  1.  f.  of  w.  p.  repaired;  total  amount  of  work 
accomplished,  87, 1999,  2000. 

1887-88.  W.  crib  p.  extended  200',  by  sinking 
4  cribs,  88, 1833. 

1889-90.    75,392  c.  y.  dr.,  90, 2303. 

1890-91.    Repairs  to  p.  work  and  dr.,  91,  2509. 

1891-93.  Chan.  175'  w.  with  a  least  d.  of  17' 
dr.  bet.  ps.,  93,  2146. 

1893-94.  E.  p.  extended  300 1.  f.,  93, 2690;  94, 
2037. 

1895-96.  About  4,000  1.  f.  of  dike  buUt,  96, 
2387 

1896-97.  About  1,000  1.  f.  of  dike  built,  97, 
2640,  2641. 

1897-98.  About  300  1.  f.  of  dike  built  and  260 
1.  f.  of  w.  p.  extended,  98, 2286. 

1900.  P.  repairs  and  extension  of  e.  p.  200'  in 
progress,  00, 3611. 

1900-01.    Repairs  to  w.  p.,  01,  2881. 

1903-03.  Extension  of  ps.  and  completion  of 
supfflstr.  of  e.  p.,  03, 1825. 

1903-04.  P.  extension  completed;  repairs  to 
ps.;  10,133  c.  y.  dr.  under  contract,  04, 2779. 

-1904-06.  33,233  0.  y.  dr.;  pile  dike  repaired 
with  riprap,  05, 2008. 

1905-06.  Repairs  to  3,600'  of  dike  in  progress, 
06, 1727. 

1906-07.    Dike  repairs  completed,  07, 1864. 

1907-08.  Minor  repairs  to  e.  p.;  trees  planted 
bet.  sand  fences,  08, 1937. 

1908-09.  98,929  c.  y.  dr.  under  contract;  re- 
pairs to  ps.;  sand  fences  w.  of  w.  p.  lengthened,  09, 
1937-38. 

1909-10.  50,487  c.  y.  dr.  from  bar  at  entrance; 
repairs  to  ps.;  extension  of  sand  fences,  10, 2091-92. 

1910-11.    Repairs  to  e.  p.,  11, 2296. 

1911-13.  37,775  c.  y.  dr.;  riprap  placed  at  end 
of  w.  p.;  embankment  built  up  to  10'  from  water 
surface;  empty  pockets  of  w.  p.  refilled  with  rip- 
rap, 13, 2483-84. 

PHYSICAL  CHARACTERISTICS. 

Variation  of  position  of  chan. ,  71, 132. 

Nw.  winds  the  most  prevalent,  71, 132. 

Description  of,  71, 129,  132;  93, 2689;  94,  2037. 

The  H.  slowly  filling  up  with  sand  rolled  in  by 
the  waves  through  the  mterval  bet.  the  e.  p.  and  the 
6.  shore,  95,  2577. 

Bar  formation,  96, 2386;  97, 264o: 

Severe  storms  and  ice  formation  damaging  works 
constr.,  96, 2387;  97, 2040;  98,  2286. 

Pile  dUce  completed  1897  being  gradually  streiigth- 
ened  by  sand  accumulations,  00,  3611. 


Continued  advance  of  lake  shore  w.  of  entrance. 
Pile  dike  across  natural  entrance  to  H.  arresting  to 
great  extent  movement  of  sand  into  H.;  still  some 
movement  of  sand  through  dike,  03, 1825. 

Dike  damaged  by  ice,  04,  2780. 

Further  advance  lakeward  of  22'  curve,  05, 2009' 
09, 1938. 

Damage  to  w.  p.  by  ice,  10,  2092. 

H.  on  s.  shore  of  Lake  Superior,  313  m.  e.  of 
Duluth  and  90  m.  w.  of  Sault  Ste.  Marie.  It  is  a 
d.  w.  B.,  well  protected  from  storms,  18^7'  x  *  m.  x 
1|  m.,  13,  971. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Houston:  (1)  2  converging  ps.  to  18'  at 
tbie  entrance;  dr.  of  chan.,  71,  37,  139;  (2)  modifi- 
cation of  first  2  parallel  ps.  600'  apart,  location  and 
dr.  similar  to  first,  71,  37,  130;  (3)  to  open  a  chan. 
w.  of  entrance  and  to  protect  it  by  2  parallel  ps 
300'  apart,  71, 131;  (4)  single  p.,  71, 130. 

By  Lt.  Col.  Robert,  1881:  (1)  Artificial  entrance, 
by  cutting  through  the  w.  spit  near  its  w.  ex- 
tremity; est.,  $425,535,  $502,425,  $508,887,  $511,445; 
(2)  imp.  of  natural  entrance;  est.,  $561,506,  $625,526, 
$603,020,  $667,040,  $695,034,  $659,054,  $661,980 
$726,000,  81,  2045,  2046,  2047,  2048. 

PRIVATE  WORK. 

Chan,  dr.,  1884,  d.  by  private  enterprise,  84, 1831. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  BE.,  1881,  forming  H.  of  refuge.  Grand  Marais, 
Mich.,  by  providing  access  to  the  B.  through  2 
parallel  ps.,  1,550'  and  1,900',  resp.,  with  a  dr.  chan. 
bet.  them  of  20'  x  500'  at  its  lake  end,  and  18'  x  300' 
at  its  H.  end;  est.,  $450,000,  81, 2058;  87, 1999;  91, 
2510. 

By  Maj.  Sears,  amending  existing  proj.,  to  pro- 
vide close-pile  dike  across  the  interval  bet.  the  e.  p. 
and  the  e.  shore;  total  est.,  $484,000,  9S,  2577;  13, 
971. 

By  Maj.  Sears,  1899,  expend,  app.  1899  in  extend- 
ing e.  p.,  and  in  extensive  repairing  of  old  ps.,  99, 
2720. 

Maj.  Potter  est.,  1905,  that  owing  to  advance  of 
22'  curve  lakeward  400'-500'  since  proj.  to  extend 
ps.  out  to  22'  was  au.  would  require  an  addition  of 
360'  to  w.  p.;  est.,  $40,320— and  of  704'  to  e.  p.; 
est.,  $78,848;  or  about  $36,000  more  than  orig.  est. 
As  sand  movement  is  generally  from  w.  to  e., 
w.  p.  should  be  extended  first,  when  full  extension 
of  e.  p.  may  be  found  unnecessary,  05, 2009. 

Est.  lor  extending  ps.  to  22'  revised,  1907,  by 
Maj.  Fiteh,  to  $43,200  for  w.  p.,  and  $84,480  for  e.  p., 
or  about  $44,512  more  than  orig.  est.,  07, 1864. 

Lt.  Col.  Fitch  est.,  1909,  that  to  extend  ps.  to  22' 
would  require  1.  w.  p.  450';  est.,  $54,000— and  e>  p. 
794';  est.,  $95,280;  or  total  of  $149,280,  exceeding 
orig.  est.  by  about  $103,879.  The  22'  curve  has 
advanced  lakeward  600'-600'  since  proj.  was  au., 
09, 1938. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1871;  made  by  Maj.  Houston. 
Agreement  of  ex.  with  result  of  Lake  Siir.,  71, 37, 
129, 131. 

Made,  1880,  by  Col.  Robert,  81, 2039. 

Minor  sur.,  93,  2689;  94,  2037;  95,  2577;  03, 
1826. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
ete.,  13,  972. 

Maps.  81,  2040;  88,  1834;  89,  2024;  90,  2304; 
93,  atlas,  101;  03, 1826;  photographs,  10, 2092. 


LL-10 

COMMERCE. 


Unimportant,  1899,  00,  3629. 


TWO  ISLANDS  (Saxton),  MINN. 


ENGINEERS. 

CMet  of  Engineers. 
In  charge.    Maj.  C. 
00, 3629. 


R.,  00,  521. 

B.  Sears,  1899-1900. 


R.. 


PHYSICAL  CHARACTERISTICS. 

Description  of.  "A  location  with  a  name  l)ut 
without  a  habitation."  On  the  n.  shore  of  Lake 
Superior,  about  31  m.  from  Grand  Marais,  Minn. 
Name  due  to  2  islds.,  bet.  which  and  the  shore  is 
an  area  of  80  acres,  00,  3629. 

SURVEY. 

Ex.  for  II.  of  refuge  au.  act  Mar.  3, 1899;  made  by 
Maj.  Sears,  1899  (R.  unlav.),  00,  3629. 


rSee  pp.  14-22  for  "1 
Lexplanatlons,  etc.J 


RIVER  AND   HARBOR   WORKS. 
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LL-11 


BEAVER  BAY,  MINN.     (Harbor  of  refuge.) 


ENGINEERS. 

Clilel  ol  Engineers.  R.,  81,  247;  S3,  266;  08, 
647. 

In  cbarge.  Capt.  C.  J.  Allen,  1878-86.  R.,  88, 
2108. 

Assistant.    S.  L.  Bayless,  83, 2109. 

PLANS. 

For  2  crib  breai'rs,  1,450 1.  f.  in  1.;  est.,  J150,000, 
82, 2109. 


StJRVETS. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Capt.  Allen, 
aZ,  2108. 

Pre.  ex.  and  sur.  of  n.  shore  of  Lake  Superior  for 
Hs.  of  refuge,  incl.  Beaver  B.,  au.  act  Mar.  2,  1907; 
made,  1907  (B.  unfav.)  (H.  D.  460,  60th,  1st),  08, 
647. 


LL-13    SPLIT  BOCK  BIVEB,  MINN.     (Bay  at  mouth  of.) 


ENGINEERS. 

Chief  of  Engineers. 


K.,  04,  518,  2800. 


Boards.    BERH.  reports  that  it  is  not  advisable 
to  undertake  constr.  of  H.,  04, 2802. 


In  cliarge: 

Capt.  D.  D.  GaiUard,  1903-04. 
Capt.  C.  L.  Potter,  04,  503. 


R.,  04, 2800. 


SURVEY. 

Pre.  ex.  au.  act  June  13, 1902,  with  view  to  constr. 
Hj  04,  518.  R.  by  Capt.  Gaillard,  Jan.  16,  1903 
(H.  D.  170, 58th,  2d)  (unlav.),  04, 2800. 


LL-13 


BURLINGTON  BAY,  MINN. 


COMMERCE. 

Duluth  &  Iron  Range  ER.  Co.'s  business  taxes 
capacity  of  adjacent  H.  (see  Physical  characteris- 
tics), 01, 2893. 

ENGINEERS. 

ChJef  of  Engineers, 


R.,  01, 614. 
Maj.  C.  B.  Sears,  1901.    B^  01, 


In  cbarge. 

2890,  2898. 

Assistants; 

J.  H.  Darling.    R.,  01, 2892,  2899. 

M.  W.  Lewis.    R.,  01, 2905. 

PHTSICAL  CHARACTERISTICS. 

Details,  winds,  etc.,  01,  2892,  '2901. 


B.  one  of  2  Bs.  at  Two  Harbors,  Minn.,  the  other 
being  Agate  B.  (q.  v.),  01, 2890. 

PLANS. 

Details  of  proposed  break'r,  01,  2902. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900;  Rs.  by 
Maj.  Sears,  Aug.  13  and  Nov.  10, 1900;  est.,  5436,000 
-for  break'r.  As  imp.,  though  desirable,  would 
benefit  only  one  corporation,  considered  inad- 
visable by  Div.  Engr.  Col.  J.  W.  Barlow  tor  U.S. 
to  undertake  work  (H.  D.  114,  56th,  2d),  01,  614, 
2889,  2891 


LL-14 


AGATE  BAY  HARBOR,  MINN. 


APPROPRIATIONS. 

1886,  S22, 600. 00,  87, 1952. 
1888,  15,000.00,88,1813. 
25,000.00,90,2284. 
30,000.00,93,2125. 
30,000.00,95,2531. 
50,000.00,96,2337. 
71,708.00,99,2609. 
2,000.00,03,2004,2006. 
2,000.00,06,1970. 

66. 19  (misc.),  05, 1970. 
*600. 00,  06, 1695. 
4,000.00,07,1826. 
*4,078.69,  08, 1895. 
2,000.00,10,2052. 
2,000  00,  11,2256. 


1890, 
1892, 
1894, 
1896, 
1899, 
1902, 

1905{ 

1906, 
1907, 
1908, 
1910, 
1911, 

Total,  260,852.  88  ($260,786.69,  13,2449). 


COMMERCE. 

Necessity  for  imp.,  86, 1966-1958. 

Description  of;  iocreasing  every  year,  large 
shipments  of  ore,  93, 2054;  98, 2221. 

Value  of  cargo  t.  for  14  years  ending  1899,  est.  at 
$40,000,000,  00,  3552. 

Saving  in  cost  of  transportation  by  water  as  com- 
pared with  that  by  rail,  $1.79  to  $1.90  per  t.  Imp. 
indispensable  aid  to  C,  06,  560;  11,  790;  13,  947. 

Value  of,  compared  with  expend,  of  the  U.S., 
09,  660. 

CONTRACTS. 

1887.  Steele  Bros.  &  Co.,  400  1.  f.  of  breai'r 
constr.,  87, 1953. 

1888.  Thomas  Dwyer,  timber  break'r  constr., 
$12,449,  89,  1999. 


*  Allotment. 
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1891.  Campbell  &  McDonald,  constr.  of  200 
1.  f.  ofbreak'r,  J23,400,  91, 2487. 

1893.  Powell  &  Mitchell,  crib  break'r  constx., 
S42,052.S0,  93,  2656. 

1894.  McCurdy  &  MoCiirdy,  riprap  work, 
$30.20 1. 1,  95,  2532. 

1896.  S.  Meniece,  riprappiag  p.,  S12.50  and  J35 
1. 1.,  96, 2338. 

1897.  Porter  Bros.,  riprapping  embankment, 
$63.17  1.  f.;  S.  Meniece,  breali'r  repairs  (timber, 
St.,  etc.),  $1,138.75,  97,  2591. 

1898.  King  &  Steele,  break'r  extension  (tim- 
ber, St.,  etc.),  $15,300,  98, 2222. 

1899.  Engle  &  Osman,  313  1.  f.  riprap  embank- 
ment, $26,520.49,  99,  2609. 

1900.  Powell  &  Mitcbell,  break'r  extension 
(cribs,  St.  filling,  etc.),  $36,135.50,  00,  3552. 

1900.  Powell  &  Mitchell,  p.  extensions.  Cribs 
18J'  X  24',  $55.30  1.  t.;  cribs  18i'  x  30',  $67.55  1.  f.; 
superstr.  6'  x  24',  $20 1. 1;  superstr.  10'  x  30', $37.70 
1.1,01,2826. 

1906.  Sang  &  Preston,  repairing  damage  to  e. 
break'r,  06, 1695. 

1907.  J.  W.  Preston,  repairs  to  e.  break'r  at  2 
points,  07, 1825. 

ENGINEERS. 

Clilet  ol  Engineers.  B.,  85,  296;  87,  255;  88, 
231;  89,  268;  90,  241;  91,  311;  93,  296;  93,  336; 
94,  308;  95,  344;  96,  301;  97,  386;  98,  378;  99, 
449;  00,  613;  01,  506;  03,  429;  03,  465;  04,  504; 
06,  509;  06,  560;  07,  585;  08,  628;  09,  660;  10, 
732;  11,  789;  13,  945. 

In  cbaige: 

Maj.  C.  J.  Allen,  1886.    B.,  85, 1964, 1955. 

Capt.  J..B.  Quinn,  1886-87.    B,.,  87, 1951. 

M^.  J.  B.  Quinn,  1888-1892.  E.,  88,  1812;  89, 
1998;  90, 2283;  91, 2486. 

Capt.  W.  L.  Fisk,  1892.    B.,  93, 2123. 

Maj.  C.  B.  Sears,  1893-1901.  B.,  93,  2654;  94, 
2011;  95,  2530;  96,  2336;  97,  2588;  98,  2220;  99, 
2608;  00,  3551. 

Capt.  D.  D.  Gaillard,  1901-02.    B.,  01,  2824; 
2003. 

Maj.  Lansing  H.  Beach,  1903.    B.,  03, 1793. 

Capt.  Chas.  L.  Potter,  1904-06.  B.,  04,  2746; 
05, 1969;  06,  1694. 

Maj.  Graham  D.  Fitch,  1907-10.  B.,  07,  1826; 
08, 1895;  (Lt.  Col.)  09, 1901;  10, 2051. 

Maj.  F.  E.  Shunk,  1911-.  B.,  11,  2255;  (Lt. 
Col.)  13,  2449. 

Assistants: 

K.  Hmit.    B.,  85,  1967. 

J.  P.  Parkinson.    B.,  86, 1964. 

liEGAL  PBOCEEDINGS. 

After  4  trials  the  U.  S.  Com't  of  Appeals  affirmed 
verdict  against  Davidson  Steamship  Co.,  awarding 
$4,012.50  for  damage  by  SS.  Shenandoali  to  e.  p.; 
U.  S.  Supreme  Court  decided  in  favor  of  U.  S.,  08, 
2003;  03,  1793;  04,  2746;  06,  1969;  06,  1696;  07, 
1826;  08, 1895. 

OPEBATIONS. 

1886-87.  Preparations  for  break'r  extension, 
87, 1952. 

1887-88.    400 1.  f.  e.  break'r  buUt,  88, 1812. 

1888-89.  Break'r  extension  continued,  89, 
1998. 

1889-90.    160 1.  f.  e.  break'r  built,  90,  2284. 

1890-91.  Extension  e.  break'r  continued,  91, 
2486. 

1891-93.  Break'r  extension  continued,  93, 
2124. 

1893-94.  W.  p.  extended  200  1.  f.,  93,  2655; 
94, 2012. 


1894-97.  300  1.  f.  riprapping  done,  and  in 
progress,  96,  2531;  96,  2337;  97,  2589;  and  e 
break'r  repaired,  97, 2589. 

1897-98.  About  400  1.  f.  riprapping  done  in 
connection  with  preceding  year,  and  extension  of 
w.  p.  in  progress,  98, 2220, 222L 

1898-99.  Extension  of  w.  p.  completed;  em- 
bankment extension  of  e.  p.  in  progress,  99,  2608. 

1899^)0.    P.  extensions  ia  progress,  00, 3551 

1900-01.  W.  p.  completed  to  900';  183'  r.  em- 
bankment of  e.  p.  built,  completing  embankment 
for  this  p.;  extension  of  e.  p.  still  in  progress-  4 
cribs  sunk,  01, 2825.  ' 

1901-03.    Proj.  completed  Nov.  1,  1901,  03, 

1905-06.  Greater  part  of  damage  to  e.  break'r 
by  storm  of  Nov.,  1905,  repaired,  at  cost  of  $3,046 
06,1695.  '     ' 

1906-07.  Eepairs  to  e.  break'r  completed,  and 
repairs  also  made  at  2  points  on  break'r  at  cost  of 
$1,644.11  for  latter,  07, 1825. 

1909-10.  Eepairs  of  damage  by  collision  to 
superstr.  of  w.  break'r  made  by  hired  labor  and 
purchase  of  materials,  at  cost  of  $993.05,  and  re- 
pairs to  its  outer  wall  of  timber,  damaged  by  ice 
made  by  same  method,  at  cost  of  $2,091.01.  lol 
2051,2052.  '       ' 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  88, 1812;  90,  2283;  93,  2654:  98. 
2220;  13,944.  ' 

DesoriptionofBs.,  86, 1954;  87,1951.  Direction 
of  winds  from,  1873-1883,  85, 1959. 

Semicircular  H.  of  2,000'  radius,  27  m.  e.  of  Du- 
luth,  a  large  part  of  good  navigable  d.,  93,  2664; 
94, 2011;  95, 2630.  '     ".         . 

Variation  of  water  level  extends  from  0  to  about 
+1'  above  1.  w.  datum;  d.  at  entrance  50',  thence 
20' to  ore  ps.,  03,  430. 

D.,  60'  at  entrance.  Vessels  drawing  20'  can 
reach  docks,  11,  789. 


:;  03,      PLANS. 


By  Maj.  Allen,  1885,  for  break'r.  Agate  B.,  1,200' 
1.,  and  in  Burlington  B.  1,100'  1.,  with  d.  of  areas 
behind  break'rs  by  dr.;  est,,  $370,000,  86, 1956. 

PBIVATE  (COEPOBATE)  WOBK. 

Under  license  by  Sec.  of  War,  Duluth  &  Iron 
Eange  EE.  Co.  completed  new  coal  dock  and 
pulp-wood  dock  in  e.  H.,  06, 1696;  07, 1826;  began 
constr.  of  ore  dock  with  steel  superstr.,  first  one  in 
US.  of  that  material,  08,  1896;  tore  down  iron-ore 
dock  No.  1  and  built  foundation  for  new  dock,  11, 
2266.    Eeconstr.  completed,  13, 2449. 

PEOJECTS. 

By  Capt.  Quinn,  1887,  for  2  break'rs  Agate  B., 
1,000'  and  900',  resp.,  extending  from  e.  and  w. 
points  of  B.;  opening  bet.  ends-of  break'rs  1,340'; 
area  inclosed,  109  acres;  est.,  $213,000,  87,  1951. 
Increased  in  1888  to  $244,208,  88,  1812;  89,  1998; 
90, 2284. 

By  Maj.  Sears,  1892,  expend.  $30,000,  in  building 
crib  break'r  from  near  w.  side  of  the  entrance  out 
toto  the  B.  in  line  of  prolongation  of  e.  p.,  93, 2655. 

Maj.  Sears  proposed,  1899,  to  apply  app.  of  1899 
to  extension  of  w.  break'r,  and  whatever  remained 
to  repair  of  old  part  of  e.  p.,  99,  2608.  Increase  in 
1.  of  e.  break'r  by  60'  approv.,  1899,  00, 3551. 

StTEVETS. 

Au.  act  July  5,  1884;  made  by  Maj.  Allen,  1885, 
85, 1955. 
Maps.    87, 1962;  03, 1793. 


LL-16 


KNIFE  RIVER  HARBOR,  MEVN. 


ENGINEEBS. 

Chief  of  Engineers.   B.,  11, 813. 

In  charge.    Lt.  Col.  G.  D.  Fitch,  11,787. 


SUE  VET. 

Pre.  ex.  au.  act  June  25, 1910.    B.,  Lt.  Col.  Fitch, 
Oct.  29,  1910  (unfav.)  (H.  D.  25,  62d,  1st),  11,813. 


rStee  pp.  14-22  fori 
Lezplanations,  etc.  J 


EIVEE  AND  HAEBOE   WOEKS. 


1271 


LL-18  DULUTH-SUPEKIOR  HARBOE,    MINN.    AND    WIS. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Superior  City  H 

DmuthH 

Superior  B 

Superior  B.  and  St.  Louis  B.,  Wis 

Minn.  Pt.,  Superior  B.,  Wis 

Allouez  B 

Buluth-Superior  Hs.,  Minn,  and  Wis . 


1866-1879 
1870-1894 
1873-1879 
1880-1894 
1889-1892 
1893-1896 
1896-1912 


Total., 


S316,305.64 

852,299.20 

22,628.16 

357,500.00 

4,895.00 


5,745,653.00 


17,317,648.69 


Part  (a),  LL-18    Superior  City  Harbor,  Wis.     (Natural   en- 
trance to  Bay  of  Superior.) 


APPROPEIATIONS.2 

1867, 

163,000  00,67,20;  68,26 

1869, 

*  3  44, 550. 00,  69,  22. 

1870, 

40,000.00,70,33. 

1871, 

60,000.00,71,30. 

1872, 

60,000.00,  73,30. 

1873, 

*  41, 322. 64 

1875, 

*  6  6, 433. 00,  75,40. 

1876, 

*3,000. 00,  76,36,93. 

1878, 

3,000.00,78,112,1128. 

1879, 

6,000.00,79,160. 

Total,      315,305.64 

COMMEBCE. 

C.  importance  as  a  future  EE.  center,  67, 60;  68, 
81;  73, 128. 
C.  requires  16'  at  m.  1.  w.,  67, 252. 

CONTBACTS. 

1867.    E.  G.  Coburn,  timber,  67, 62. 
1867-68.    P.   White,   iron  bolts  and  spikes. 
Ckibum  &  Eay,  framing.    D.  Smoke,  materials, 

67,  57,  62;  68,  83. 

1869.  E.  G.  Coburn,  materials  and  labor,  69, 
72. 

1874.  Proposals  for  St.,  J5.15  to  J13.95  cord,  74, 
134. 

1876.  H.  M.  Peyton  &  Co.,  brushwork,  76, 
ii,  319. 

ENGINEEBS. 

Cbiet  of  Engineers.   B.,  66,  iii,  9;  67, 20, 262; 

68,  26;  69,  23;  70,  33, 127;  71,  30;  78,  29;  73,  30; 
74, 35;  75,  40;  76, 93;  77, 97;  78, 112;  79, 160. 

Boards.  Convened,  Chicago,  HI.,  Apr.  16,  1873, 
to  consider  and  report  on  best  mode  of  applying 
app.  Mar.  3,  1873.  Eecom.  (1)  completion  of  ps. 
at  both  Superior  entrance  and  Dulntn  Canal,  with 
dr.  at  both  entrances;  (2)  dr.  chan.,  Superior  B., 
from  natural  entrance  to  the  docks  of  Superior 
City  and  Duluth.  E.,  73,  129.  (Col.  Macomb, 
Lt.  Col.  Tower,  and  Majs.  Weitzel,  Houston,  and 
Farquhar.) 

In  charge: 

Maj.  W.  F.  Eaynolds,  1866-67,  66,  iii,  8.  B., 
66,  iv,  87;  67, 256. 


Maj.  J.  B.  Wheeler,  1867-70.  B.,  67,  55;  68,  79; 
69, 71.       . 

Maj.  D.  C.  Houston,  1870-73.  B.,  70,  89;  71, 
108;  73,  111. 

Maj.  F.  U.  Farquhar,  1873-78.  B,,  73,  128,  131; 
74,  132;  75, 183;  76,  u,  319;  77,  837;  78,  1128. 

Capt.  C.  J.  AUen,  1878-79.    B.,  79, 1468. 

Assistants: 

H.  Bacon.    B.,  67, 60;  68, 80;  69,  71. 
E.  C.  Clark,  68, 82. 
J.  B.  Schrom,  68, 82. 
Capt.  J.  W.  Cuyler,  69, 23,  71. 
Capt.  A.  M.  Miller.    B.,  73,  111. 
J.  P.  Frizell.    B.  (historical  sketch  of  the  work), 
79, 1470. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Eaynolds,  2  pile  ps.  5,000',  1178,000,  66, 
iii,  10,  iv,  89;  with  2,000'  single  row  of  piling,  S145,- 
500,  66,  iv,  89;  200'  longer  on  each  p.,  826,000, 
67, 256. 

,  By  H.  Bacon,  4,300'  crib  ps.  20'  w.,  with  42,000 
c.  y.  dr.,  $309,716,  67,  62;  for  cut  through  Minn. 
Pt.  (110,000  c.  y.  dr.)  and  3,000'  crib  ps.  20'  w., 
1252,780,  67,  62;  for  crib  ps.,  1  to  18'  w.,  and  St. 
protection  to  beach  at  Minn.  Pt.,  $263,300,  68,  26, 
84.  Est.  diminished,  with  reasons  therefor,  68,  83. 
By  Maj.  Wheeler,  completion  of  work,  1869;  ex- 
tension of  ps.,  8165,300,  69,  73;  70,  90. 
By  Maj.  Houston,  addl.,  $10,000,  73,  111. 

OPERATIONS. 

Historical  sketch  of  operations,  79, 1470. 

1867-68.  768  1.  f.  n.  p.,  Minn.,  built;  S74J 
cords  of  St.  deposited  at  Minn.  Pt.  as  embankment 
to  close  outlet,  67,  61;  74, 132;  68,  82;  69, 23. 

1868-69.  320  1.  f.  n.  p.,  Minn.,  built;  32  1.  f, 
s.  p..  Wis.,  built;  178'  wing  dam  built,  69,  23;  70, 
127. 

1869-70.  32  I.  f.  n.  p.,  Minn.,  built;  608  I.  f. 
s.  p.,  Wis.,  built,  70,  89. 

1870-71.  768  I.  f.  n.  p.,  Minn.,  built;  96  1.  t. 
s.  p..  Wis.,  built,  71,  30;  79, 1473. 

1871-73.  768 1.  f.  n.  p.,  Minn.,  built;  1,184 1.  f. 
s.  p..  Wis.,  built;  scraping  in  chan.  (10'  gained), 
73,30,111. 

1873-73.  200  1.  f.  n.  p.,  Minn.,  built;  '  792  1.  f. 
s.  p..  Wis.,  built;  scraping  (12'  gained),  73,  30, 131. 


*  Allotment. 

'  Total,  13,  2458,  $7,313,203.69.  whichincludes misc.  $19,467.69,  but  omits  app. [Part  (e),  LL-18],  84,895 
and  calls  app.  1869  [(a)LH8]  $46,000.  i-i- i         w,  j, .  ,      , 

'  Eemarl^  on  want  of  consistency  and  uniformity  in  making  app. ,  68, 79. 
>  Called  $45,000,  70, 127;  74, 132. 

*  Called  $63,950.80,  74, 132  (allotted  from  app.,  1873,  Superior  Bay);  13, 2458. 
B  Allotted  from  app.  for  repair  oT  Hs.  on  n.  lakes. 

8  642'+150'. 
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1874-76.    No  operations  (12i'  gained),  76, 183. 

1876-76.  300  1.  t.  n.  p.,  Minn.,  built;  720' 
brush  protection  ot  beach  (12'  gained),  76,  93,  ii, 
319 

1876-77.    Repairs  to  n.  p.,  77, 97. 

1877-78.  Brush  and  St.  protection  built  at 
the  "opening"  on  Minn.  Ft.,  and  repairs  to  outer 
cribs,  78, 112, 1128. 

1878-79.  3,000  willows  set  out  on  heach;  dr. 
(10'  gained),  79, 1468. 

PHTSICAl,  CHARACTERISTICS. 

West  end  ot  Lake  Superior,  71, 1471. 
Superior  B.,  and  ohan.  at  the  mouth  of  the  St. 
Louis  R.,  66,  iii,  9,  iv,  88;  67,  60. 
Ice  in  lake,  68, 82. 

PLAN.    (See  Estimates.) 

By  H.  Bacon,  cut  across  Minn.  Ft.  200'  w.,  with 
cribbed  sides,  67, 61. 


PROJECT.    (See  Estimates.) 

By  Maj.  Raynolds,  to  dose  entrance  to  St.  Louis 
R.  from  800'-300'  by  2  ps.,  on  the  s.  2,000',  on  ttie 
n.  3,000',  to  12',  without  dr.  (which  would  benefit 
interested  parties);  cost,  $178,000,  66,  iii,  10,  iv,  89. 
If  to  16',  150,000  addl.,  67,  262;  to  14',  825,000,  67, 
266.  As  adopted,  included  protection  to  beach  on 
Minn.  Ft.  by  enrockraent  of  rubblest.;  crib  ps. 
3,904 1.  f.,  l'-18'  w.;  cost,  f263,300,  68, 26,  81.  . 


SURVEYS. 

Made  by  U.  S.  Lake  Sur.,  Aug.,  1866,  66,  iv,  88; 
67,  669. 

Made  from  ice  in  1869-70,  70,  89. 

Special  sur.  by  Maj.  Houston  and  W.  H.  Newton, 
C.  E.,  73, 137,  et  seg.    (See  Superior  Bay.) 


Part  (b),  LL-18        Duluth  Harbor,  Minn. 


APPROPRIATIONS. 

1871, 

J60,000. 00,  71,30. 

1872, 

50,000.00,73,29. 

1873, 

136,049.20,71,838;  73,  13L 

1874, 

10,000.00,74,132. 

1875, 

35,000.00,75,40. 

1876, 

15,000  00,76,93. 

1878, 

30,000.00,78,111,1127. 

1879, 

25,000.00,79,160. 

1880, 

25,000.00,80,1876. 

1881, 

40,00000,81,2022. 

1882, 

45,000  00,83,2098. 

1884, 

45,000  00,  84,  1813. 

1886, 

56,250  00,86,1631. 

1888, 

80,000.00,88,1807. 

1890, 

100,000.00,90,2288. 

1892, 

125,000.00,93,2130. 

1894, 

75,000.00,96,2538. 

Total, 

862,299.20. 

COMMERCE. 

Interests  of  C.  set  forth  in  detail  in  S.  Doe.  68, 
41st  Cong.,  2d  sess. 

Present  needs  of  shipping,  89, 2006. 

Harbor  basin:  Used  much  by  large  C.  bound  to 
W.  Superior,  93,  2657;  94,  2014;  95,  2534;  96, 
2340. 

North  Shore  Chan.:  Increasing  C,  93,  2668;  94, 
2015:  96, 2534;  96, 2340. 

Eices  Ft.  Chan.:  By  far  the  most  important  part 
of  the  H.  imp.  at  the  head  of  the  lake,  93, 2658;  94, 
2014;  96, 2634;  96, 2340. 

CONTRACTS. 

1871.  Munger  &  Gray,  10  cribs  30'  x  50',  71, 
107. 

1873.  Mimger  &  Gray,  repairing  ps.,  Buluth 
Canal,  73, 131. 

1876.    Pardee  &  Dodge,  dr.,  IS*,  75, 181. 

Williams  &  Upham,  dr.,  14J4!  c.  y.,  77, 


1877, 
837. 

1879. 
1465;  dr. 

1880. 
2022. 

1881. 
2022. 

1883. 
1616. 

1884. 
1940. 

1887. 
87,  1940. 


Williams  &  Upham,  dr.,  12*  o.  y.,  79, 

Utc.  y.,  80, 1877. 

Williams  &  Upham,  dr.,  16$  c.  y.,  81, 

Williams  &  Upham,  dr.,  14$  c.  y.,  81, 

Williams  &  Upham,  dr.,  16$  c.  y.,  83, 

Williams  &  Upham,  dr.,  14$  o.  y.,  85, 

Williams,  Upham  &  Co.,  dr.,  15i0  c.  y., 
C.  S.  Barker,  repairs  to  ps.  and  placing 
buoys  and  constr.  of  crib,  87, 1941. 

1888.    Williams,  Upham  &  Co.,  dr.,  lejit  c.  y., 
89,2004. 


1890.  Williams,  Daugherty  &  Upham,  dr.,  14* 
c.  y.,  91, 2492. 

1893.  F.  H.  Quinby  and  F.  Omeis,  protection 
crib  and  repairing  canal  p.,  110,000,  92,  2130. 
Williams,  Daugherty  &  Upham,  dr.,  15  and  21$ 
c.  y.,  93, 2662. 

1894.  Same  firm,  dr.,  13.4,  15,  and  20$  c.  y., 

95,  2545.  Dwyer  &  Amory,  2  signal  stations, 
J598,  96,  2646.    E.  McCue,  p.  repairs,  $5,699.36, 

96,  2546. 

ENGINEERS. 

CMei  ol  Engineers.    R.,  70,  38;  71,  30;  73, 

29;  73,  29,  137;  74,  36;  76,  39;  76,  93;  77,  97;  78, 
111;  79,  149;  80,  200;  81,  268;  83,  264;  83,  272; 
84,  271;  86,  294;  86,  287;  87,  253;  88,  229;  89, 
268,  274;  90,  242,  247;  91,  311;  93,  297;  93,  337; 
94, 309;  95, 343, 352.  R.  to  Sec.  of  War  on  the  canal 
and  dike  and  their  effect  on  the  H.  of  Superior, 
Wis.,  73,  150.  Directs  the  order  of  expend,  of 
$100,000  app.  for  the  works  in  this  vicinity,  73, 130. 

Boards: 

Convened,  Milwaukee,  Wis.,  1870.  Recom.  the 
3d  plan,  that  for  dr.  R.,  70,  125;  79, 1472.  (Col. 
Macomb,  Lt.  Col.  Raynolds,  Majs.  Wheeler, 
Weitzel,  and  McEarland.) 

Convened,  Chicago,  111.,  1873.  Recom.  a  certain 
order  of  expend,  of  $100,000  app.  for  the  works  in 
this  vicinity.  R.,  73,  129.  (Col.  Macomb,  Lt. 
Col.  Tower,  Majs.  Weitzel,  Houston,  and  Farqu- 
har.) 

Convened,  Duluth,  by  S.  O.  No.  3, 1881.  R.,  81, 
2026.  (Maj.  Houston  and  Capts.  Mackenzie  and 
Allen.) 

In  cliarge: 

Maj.  J.  B.  Wheeler,  1870.    R.,  70, 110. 

Maj.  D.  0.  Houston,  1871-73.  R.,  71,  107;  73, 
105;  73, 135. 

Maj.  F.  U.  Farquhar,  1873-78.  R.,  73, 128;  74, 
131;  76, 181;  76,  ii,  317;  77,  837;  78, 1127. 

Capt.  C.  J.  AUen,  1878-86.  R.,  79,  1465;  (Maj.) 
80,  1875;  81,  2019;  83,  2095;  83,  1613;  84,  1809; 
85, 1937;  86, 1627. 

Capt.  J.  B.  Quinn,  1886-92.  R.,  87, 1936;  (Maj.) 
88, 1803;  89, 2000;  90, 2285,  2310,  2311;  91, 2489. 

Capt.  W.  L.  Fisk,  1892.    R.,  93, 2126. 

Maj.  C.  B.  Sears,  1893-1900.  R.,  93,  2667;  94, 
2014;  96,  2533,  2679. 

Assistants: 

Capt.  J.  W.  Cuyler.    R.,  70,  111. 

Capt.  A.  M.  MUler.    R.,  73, 106. 

T.  Shiels,  79, 1466;  80, 1878. 

J.  F.  Frizell.    R.  (historical  sketch),  79, 1470. 

G.  Wells.    R,  83,  2098;  84, 1816. 

S.  L.  Rice.    B.,  90,  2318. 

Lt.  G.  D.  Fitch.    R.,  90, 2320. 


1  Allotted  from  5100,000  for  Duluth  and  Bay  ot  Superior. 


rSeepp.  14-22  for  "I 
Lexplanations,  etc.J 
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ESTIMATES.    (See  Plaos  and  Projects.) 

Detafled,  of  Capt.  Cuyler,  for  imp.,  3  plans,  70, 
113. 

By  Ma).  Houston,  for  increasing  the  strengtli  of 
thebreak'r,  $367,000,  73, 135. 

By  Maj.  Farquhar,  1874,  dr.  1,078,957  c.  v.,  250, 
8269,739,  74,  132;  76,  ii,  318;  77,  837.  for  re- 
building dike,  $87,199,  74,  133.  Eepairs  of  ps., 
1875, 16,305,  76, 182;  76,  ii,  318. 

LEGAL,  PROCEEDINGS. 

Ownership  of  land  occupied  by  canal  entrances 
not  invested  in  the  U.S.,  93,  2657;  94,  2014;  95, 
2533;  96,  2340.  Efforts  to  secure  ownership,  95, 
2633. 

By  condemnation  proceedings  the  land  on  which 
the  bench  marks  of  the.  base  line  of  the  primary 
triangulation  of  Lake  Superior  were  situated  pro- 
cured in  1894-96,  95,  2537. 

Proposed  rules  and  regulations  for  government 
of  navigation  in  the  various  chans.,  95,  2536. 

LEGISLATION. 

Resolutions  of  Legislature  of  Minn,  and  report  of 
its  select  committee  on  necessity  for  imp.  of  the  H. , 
S.  Doc.  58,  41st  Cong.,  2d  sess.  Injunction  by  U.S. 
against  Duluth  Canal,  72, 106. 

Congress,  1894,  au.  opening  of  negotiations  for 
the  acquirement  by  the  U.S.  of  ownership  of  the 
land  on  which  are  situated  the  canal  entrances, 
95,2533. 

OBSTRUCTIONS. 

The  towing  of  large  bag  rafts  obstr.  waterways 
and  of  much  inconvenience  to  vessel  interests,  95, 
2536;  96,  2341. 

OPERATIONS.!  2 

,1871-73.  10  cribs  (30'x60')  in  extension  of 
break'r  already  built  (400')  by  Northern  Pacific 
RE.  Co.,  71, 107.  Extension  400',  making  total  1. 
950',  7S,  105.  Break'r  extensively  repaired,  72, 
105. 

1872-73.  5  cribs  (30'  x  50')  placed  in  extension 
of  break'r,  73,  29,  making  it  1,200'  1.,  79,  1473. 
Storm,  Nov.,  1872,  destroyed  650'  of  the  s.  p.,  73, 
131.  Extensions  stated  at  750'  and  repairs  due  to 
storm  at  143',  74,  131.  Bre^'r  practically  aban- 
doned, 79, 1474. 

1873-74.  Ps.  on  each  side  of  canal  rebuilt, 
revets,  repaired,  opening  made  through  dike,  and 
dr.  H.;  cost,  $32,049.20,  74, 132. 

1874-75.  45,171J  c.  y.  dr.  from  H.  and  repairs 
made  on  ps.,  75, 181. 

1875-76.  169,544i  e.  y.  dr.,  76,  ii,  317;  40  acres 
being  dr.;  dike  almost  disappeared,  urgent  repairs 
needed,  75, 182. 

1876-77.  310J  cords  of  st.  placed  along  face  of 
n.  p.,  77,  97,  837. 

1877-78.  Dr.  through  bar  on  n.  side  of  dike 
and  in  the  inside  H.;  83,150  c.  y.  removed,  78,  111, 
1127. 

1878-79.  158,179  0.  y.  dr.  from  inside  H.;  250 
1.  f.  of  cribwork  renewed  on  n.  face  of  canal,  79, 
149.  Total  dr.,  Duluth  H.,  to  June  30, 1879,  467,000 
c.  y.,  79, 1476. 

1879-80.  168,608  c.  y.  dr.  from  inner  H.  and 
area  n.  of  canal;  repairs  to  ps.;  150  1.  f.  revet,  built 
at  Wisconsin  Pt.;  16,666  c.  y.  dr.  from  new  cut, 
80, 1879,  1880. 

1880-81.  113,168  c.  y.  dr.  from  inner  H.;  re- 
pairs to  s.  and  old  ps.;  21,859  c.  y.  dr.  from  bet.  ps., 
81, 2020. 

1881-82.  194,169  c.  y.  dr.,  of  which  179,169  o.  y. 
were  by  contract;  repairs  to  ps.,  83, 264,  2096, 2098. 

1883-83.  114,492  c.  y.  dr.;  1,170  1.  f.  decking 
laid  on  n.  and  s.  ps.,  83, 1614. 

1883-84.    91,832  c.  y.  dr.,  84, 1816, 1817. 

1884-86.  Pierhead  repaired;  173,102  c.  y.  dr., 
86  1937  1938. 

1886-86.  63,186  c.  y.  dr.;  51  cords  St.  riprap 
placed  in  s.  p.,  86, 1629. 

1887-88.  169i940  c.  y.  dr.  from  H.  basin;  gen- 
eral repairs  to  n.  and  s.  canal  ps.,  88, 1806. 


1888-89.  172,860  0.  y.  dr.  from  Rice  Pt.  and 
North  Shore  chans.,  89, 2003. 

1890-91.  234,366  c.  y.  dr.  from  Rice  Pt.  Chan., 
91  2489. 

1891-93.    Dr.  in  N.  Shore  Chan.,  93,  2127. 

1893-93.  Rices  Pt.  Chan.:  Much  dr.  done, 
93,  2668.  N.  Shore  Chan.:  Dr.  in  progress,  93, 
2668. 

1893-94.  Bices  Pt.  Chan.:  Over  50,000  c.  y. 
dr.,  94,  2014.  N.  Shore  Chan.:  Dr.  160'-260'  w., 
94, 2015.    Canal:  N.  p.  repaired,  94, 2014. 

1894-95.  Canal  Entrance:  Ps.  repaired,  96, 
2634.  St.  Louis  E.  above  Grassy  Pt.:  Dr.  in 
progress,  95,  2635. 

Constr.  of  permanent  base  marks  of  the  primary 
triangulation  of  Lake  Superior  begun,  95, 2637. 

1896-96.  N.  Shore  Chan.:  Dr.  done,  96,  2340. 
St.  Louis  R.  above  Grassy  Pt.:  Dr.  of  previous 
year  completed,  96, 2341. 

The  base  marks  in  course  of  constr.  previous  year 
completed,  96,  2341. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  70,  111;  73,  150;  79,  1466,  1471; 
89, 2000. 

St.  Louis  R.  above  Grassy  Pt.:  Description  of, 
and  Chan,  duuensions,  93, 2669;  96,  2340. 

N.  Shore  Chan.,  St.  Louis  B.:  Description  of, 
and  Chan,  dimensions,  93, 2068;  96, 2340.  ' 

Rices  Pt.  Chan.:  Chan,  dimensions,  93,  2667; 
95,  2634. 

PLANS.    (See  Estimates  and  Projects.) 
By  Capt.  Cuyler,  break'r  2,622'  1.;  cost,  $387,263; 

canal,  ps.,  and  iimer  H.;  cost,  $270,014;  dr.  for  12' 

on  interior  H.;  cost,  $132,241.    The  latter  adopted 

by  BE.,  70,  38, 125;  79, 1472. 
By  Maj.  Houston,  to  add  2,600'  to  break'r  built 

(400')  by  Northern  Pacific  ER.  Co.,  71,  107;  for 

increasing  strength  of  the  break'r,  73, 136. 
By  Maj.  Quinn,  1890,  timber  and  st.  break'r,  2 

parallel  cribwork  ps.,  and  dr.  canal  to  22';  est., 

$2,345,842,  90,  2316. 

PRIVATE       (CITY      AND       CORPORATE) 
WORK. 

By  Duluth,  1870,  cutting  of  a  canal  through 
Minn.  Pt.  to  connect  the  lake  with  the  B.,  and  a 
dike,  71, 107;  79, 1473.  Canal  enlarged  to  250'  w., 
73,  105.  Discussion  of  the  canal  and  dike  work 
and  the  effect  on  the  H.  at  entry  of  Superior  B., 
72,  106;  79, 1473.  R.,  Chief  of  Engineers,  giving 
history  of  the  injunction  and  proceedings  in  regard 
to  this  dike,  73,  150,  159.  More  fully  stated  in  S. 
Doc.  60,  42d  Cong.,  2d  sess.  R&umI  of  same,  79, 
1473.  R.,  special  sur.,  by  Maj.  Houston  and  W.  H. 
Newton,  73,  145.  L.  S.  &  M.  ER.  Co.  placed  200 
cords  of  St.  on  side  of  n.  p.,  76,  ii,  318.  400'  of 
break'r  built  by  the  Northern  Pacific  RE.  Co., 
71,  107.  Northern  Pacific  RE.  built  extensive 
wharves  and  slips,  73, 108. 

PRO.rECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Cuyler,  dr.  an  interior  H.;  adopted  by 
BE.,  70, 38, 125. 

By  Maj.  Houston,  to  add"  2,600'  to  break'r  built 
(400')  by  Northern  Pacific  RE.  Co.,  71, 107. 

Stated  by  Capt.  Allen  as  providing  for  16'  d.  in 
H.  at  1.  w.,  and  repairs  and  mainten.  of  the  ps. 
Constant  dr.  required  to  amount  of  $50,000  per  an., 
79, 1466. 

By  Maj.  Farquhar,  1874,  to  afford  by  dr.  a  16' 
anchorage  in  the  H.;  est-  $269,739.25,  74, 132;  80, 
200. 

By  BE.,  1881,  for  mainten.  of  dr.  areas,  enlarge- 
ment of  H.  by  dr.  to  accommodate  vessels  drawing 
16',  and  mainten.  of  ps.  bordering  canal;  est.,  $212,- 
988.36,  81, 2026;  86, 1627. 

Revised,  1884,  by  Maj.  Allen,  maWng  total  cost 
of  above  proj.  $305,424,  84,  1811;  86,  1628;  87, 
1940. 

By  Capt.  Quinn,  1887,  dr.  Rice  Pt.  Chan,  to  16'; 
est.,  $119,552,  88,  1805.  Total  cost  proj.  imp., 
$332,540,  88, 1807. 


1  Historical  sketoh  of,  79, 1470. 


"  Condition  otbreak'r,  1874-75,  S.  D.  29,  43d,  1st. 
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Canal:  Deacription  o£  works  constr.,  93,  2667; 
94, 2014;  95, 2534. 

St.  Louis  E.  above  Grassy  Pt.:  By  Capt.  Fisk, 
1891,  dr.  olian.  where  necessary  100'  x  16'  up  to 
Fond  du  Lac;  est.,  $113,000,  93, 2151;  93,  2659. 

StJEVETS. 

Under  Maj.  Wheeler,  by  Capt.  Cuyler,  69,  29; 
70,  38,  111;  79,  1472.    Special  sur.  by  Maj.  Hous- 


ton and  W.  H.  Newton,  73,  146.    (See  Superior 
Bay.) 

0£  H.,  1880,  by  Capt.  Allen,  80, 1875. 

Au.  act  Aug.  11, 1888;  made,  1890,  by  Maj.  Quinn, 

90,  2311. 

Act  July  13, 1892,  au.  investigation  of  the  owner- 
ship of  the  land  occupied  by  the  canal  entry,  etc.; 
made  by  Maj.  Sears  in  1892,  93, 2664. 

Maps.    83,  2102;  85,  1944;  86,  1632;  87,  1944; 

91,  2490;  93,  2658. 


Part(c),  LL-18 


Superior  Bay,  Wis. 


APPROPRIATION. 

1873,  $100,000,  73,  30  (but  $22,628.16  expend,  on 
this  part,  74, 132). 

CONTRACT. 

Dodge  &  Moses,  1873,  dr.,  18J  and  28!|!  e.  y.,  73, 
131, 132. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,  30;  74,  35.  De- 
cision on  R.  of  BE.,  73,  130.  R.  to  Sec.  of  War 
on  sur.  by  Maj.  Houston  and  W.  H.  Newton,  C.  E., 
73, 137. 

Boards.  Convened,  Chicago,  HI.,  Apr.  16, 1873. 
Recom.  a  certain  order  for  expend,  of  the  $100,000 
app.,  79,  1474.  R.,  73,  129.  Decision  of  Chief  of 
Engineers,  73, 130.  (Col.  Macomb,  Lt.  Col.  Tower, 
and  Majs.  Weltzel,  Houston,  and  Farquhar.) 

In  charge: 

Maj.  D.  C.  Houston,  1873.    R.,  73, 141, 148. 
Maj.  F.  U.  Farquhar,  1873.    R.,  73, 128, 132. 

Assistants: 

J.  Pierpont,  1873  (special  sur.).    II.,  73, 162. 
J.  P.  Frizell.    R.  (historical  sketoh  of  the  work), 
79, 1470. 

ESTIMATES.    (See  Projects.) 

Maj.  Farquhar,  repairs  of  dike,  $55,000,  73,  132; 
$87,199,  74,  133.  Dr.,  $100,000  in  addition  to 
$100,000  app.,  73, 132. 

OPERATIONS.    (See  also  Survey.) 
Historical  sketeh,  79, 1470. 
1873-74.    Dr.  commenced  in  chan.  from  d.  w. 


to  Quebec  Wharf.    Opening  made  in  dike  and  3 
protection  cribs  placed  therem,  73, 132;  74, 132. 

PHTSICAI,  CHARACTERISTICS. 

M.  w.  I.,  Superior  B.,  73, 140. 
Physical  geography  of  w.  end  of  Lake  Superior, 
73, 141;  79, 1471. 

PROJECT. 

By  BE.,  Chan.  13'  x  200',  from  existing  chan.  in 
Superior  B.  to  Quebec  Wharf,  Superior  City,  an 
'  opening  to  be  made  through  the  dike,  73, 130. 


SECRETARY  OF  WAR. 

Letter  to,  from  Gov.  C.  C.  Waslibum,  of  Wis., 
appointing  W.  H.  Newton,  of  Miimeapolis,  Minn., 
as  engineer  on  part  of  Wis.  to  make  special  sur.  of 
Superior  B.,  ete.,  73, 149. 


SURVEYS. 

Observations  made  on  currents  and  water  levels, 
73, 106. 

Special  sur.  by  Maj.  Houston  and  W.  H.  Newton, 
C.  E.,  at  request  of  governor  of  Wis.,  73,  137,  et 
seq.;  79,  1474.  Mr.  Newton's  criticism  of  Maj. 
Comstock's  tide-gauge  record.  Letter  from  Maj. 
Comstock,  73,  139.  Maj.  Houston's  IL,  73,  141, 
148.  J.  Pierpont's  R.,  73,  162.  B.  of  W.  H. 
Newton,  C.  E^,  to  Sec.  of  War,  73, 173. 

Sur.  au.  act  Mar.  3,  1879,  to  find  best  and  most 
economical  plan  for  H.  imp.  for  the  head  of  Lake 
Superior,  79, 136, 1469. 

Maps.  List  of  maps  accompanying  Ks.  on  the 
special  sur.,  73, 166. 


Part(d),  LL-18    Superior  Bay  and  St.  Louis  Bay,  Wis. 


APPROPRIATIONS. 

1880,  $5,000,80,1882. 
10,000,81,2025. 
40,000,83,2105. 
46,000,84,1820. 
22,600,  86, 1636. 
60,000,  88, 1811. 
65,000,90,2294. 
70,000,93,2136. 
50,000,96,2562. 


Total,  367,600 

COMMERCE. 

Large  harborage  of  B.,  80, 1886. 

Deolme  of  C.  up  to  1880,  81,  269. 

Necessity,  1881,  for  increased  harborage,  81, 2027. 

Increase  of  C,  83, 1623;  87, 1960. 

Chans.,  Superior  B.,  should  be  d.  to  correspond 
with  increased  demands  of  vessels,  85,  1964;  86, 
1635. 

In  1895,  $47,304,140±  per  an.,  96, 2348. 


CONTRACTS. 

1881.  Williams&XJpham,  dr.,  18and20*c.  y., 
83, 2105. 

1883.  Williams  &  Upham,  dr.,  17*  o.  y.,  83, 
1621. 

1884.  Williams  &  Upham,  dr.,  24*  c.  y.,  84, 
1818;  ISt  c.  y.j  85, 1947. 

1886.  C.  S.  Barker,  dr.,  18*  c.  y.,  87, 1949. 
1888.  C.  S.  Barker,  dr.,  14J4!  c.  y.,  89, 2013. 
1891.  C.  S.  Barker,  dr.,  14(|!  c.  y.,  91, 2498. 
1893.    C.  S.  Barker,  dr.,  14Ji|!  c.  y.,  93, 2672. 

1893.  E.  McCue,  p.  repairs,  $4,589.80,  94, 2022. 

1894.  C.  S.  Barker,  dr.,  12Jt  c.  y.  E.  B.  Dear, 
p.  repairs;  timber,  $15.60  1,000  f.  b.  m.;  r.,  $6  cord, 
95,  2553. 

1895.  F.  L.'  McDonald,  p.  repairs,  $5,167,  96, 
2563. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  201;  81,  269;  82, 
264;  83,  273;  84,  272;  85,  294,  296;  86,  288;  87, 
254;  88,  230;  89,  270;  90,  243;  91,  312;  03,  298; 
93,  338;  94,  310;  95,  346;  96,  303. 


rsee  pp.  14-22  fori 
LexplanatloBS,  etc.J 
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Boatds.  Convened,  \>j  S.  0.  No.  3,  C.  o{  E., 
1881.  (Maj.  Houston  and  Capts.  Mackenzie  and 
AUen),  R^  81, 2024, 2029.    (See  Projects.) 

In  charge: 

Maj.  F.  U.  Farquhar,  1879.    B.,  79, 1468. 

Maj.  C.  J.  AUen,  1879-86.  B.,  80, 1880;  81, 2024; 
az,  2103;  S3,  1618;  84,  1818;  85,  1944,  1959;  86, 
1632. 

Capt.  J.  B.  Qulnn,  1886-91.  B,^  87, 1945;  (Maj.) 
88, 1809;  89, 2010;  90, 2291. 

Capt.  W.  L.  Fist,  1891-92.  K.,  91,  2495;  93, 
2132 

Ifaj.  C.  B.  Sears,  1893-96.  B«,  93, 2668;  94, 2019; 
95,  2549;  96,  2346. 

Assistants: 

J.  P.  FrizeU.    B.,  80,1889. 

G.  WeUs.    B.,  83, 1621. 

J.  B.  Parkinson.    B.,  85, 1963. 

LEGAL  PBOCEEDIXGS. 

Title  to  land  occupied  by  the  s.  p.  not  vested  in 
theU.  S. ;  necessary  steps  to  secure  the  title  recom., 
93, 2668;  94,  2019;  95,  2550;  96,  2347. 

OPEEATIONS.1 

1879-80.  Dr.  at  Eices  and  Connors  Pts.  Ee- 
pairs  to  ps.  at  entry  and  the  preservation  of  Minn, 
and  Wis.  Pts.,  by  hired  labor,  80,  201, 1880. 

1880-81.  Repairs,  by  hired  labor,  to  ps.  and 
shore  protection  at  Minn.  Pt.,  81, 2024. 

1881-SS.  Repairs  to  ps.  at  entry  and  dr. 
53,466  0.  y.  from  entry  Nemadji  R.  and  Quebec 
Wharf  Chans.,  83, 2103. 

1883-83.  Protection  of  Minn.  Pt.  Beach,  by 
hired  labor,  103,629  c.  y.  dr.  from  chans.  at  the 
entry,  Quebec  Wharf,  and  Northern  Pacific  RE. 
dock,  83, 1619. 

1883-84.  Repairs  by  hired  labor,  to  Minn.  Pt. 
shore  protection;  90,674  c.  y.  dr.  from  chans.  at 
entry,  Quebec  Wharf,  and  Northern  Pacific  RE. 
dock,  84, 1818. 

1884-85.  Extensive  repairs,  by  hired  labor, 
to  867  1.  f.  of  the  s.  p.,  with  slight  repairs  to  n.  p. 
and  sand  fence  at  the  opening;  152,788  c.  y.  dr. 
from  chans.  at  the  entry,  Quebec  Wharf,  and 
Northern  Pacific  EE.  dock,  85, 1944. 

1886-86.  Eepairs  to  ps.  at  entry,  by  hired 
labor;  34,485  c.  y.  dr.  from  chans.  at  entry,  in  St. 
Louis  R.,  and  at  Quebec  and  Northern  Pacific 
RE.  docks,  86, 1634.  Ruling  d.  of  chans.  dr.,  86, 
1634. 

1886-87.  D.  Chan,  along  Wis.  Dock  line,  St. 
Louis  B.,  87, 1947. 

1887-88.  32,473  c.  y.  dr.  from  chans.  and  dock 
area,  88, 1810. 

1888-89.    75,700  c.  y.  dr.,  89, 2011. 

1889-90.    84,286  c.  y.  dr.,  90, 2292. 

1890-91.    110,375  c.  y.  dr.,  91, 2496. 

1891-93.    165,875  c.  y.  dr.,  93,  2134. 

1893-94.  68,966  c.  y.  dr.  and  ps.  strengthened, 
93, 2670;  94, 2019. 


1894-9S.  N.  and  s.  ps.  repaired,  and  dr.  in 
progress,  95,  2550,  2551. 

1895-96.  Dr.  of  preceding  year  completed,  96, 
2347. 

PHYSICAL  CHAEACTEEISTICS. 

Changes  at  head  of  B.,  80, 1885, 1889. 

Movement  of  drift,  80, 1886. 

Time  of  opening  and  closing  B.  in  winter,  80, 
1889. 

Oscillation  of  lake  surface,  80, 1891. 

Description  of  St.  Louis  B.  and  E.,  85, 1963. 

Description  of,  88, 1809;  89, 2010. 

Shoaling  on  the  Wis.  side,  93,  2668;  94,  2019; 
95, 2550;  96, 2347. 

PLANS. 

By  Maj.  Allen,  1885,  imp.  of  St.  Louis  B.  by  dr. 
Chan.  16'  x  250'  on  the  Wis.  side  past  Connors  Pt. 
to  1,000'  along  the  EE.  br.;  est.,  $70,950,  86,  1959, 
1963;  87, 1947. 

PEOJECTS. 

By  BE.,  1881,  enlargement  of  H.  area  and  ohan. 
facilities  by  d.  to  16'  chan.  in  entry  bet.  the  ps., 
thence  parallel  to  shore  of  Superior  B.,  past  mouth 
of  Nemadji  E.,  to  Quebec  Wnarf,  thence  along  w. 
side  of  B.  to  intersection  with  the  chan.  of  St. 
Louis  R.  opposite  Connors  Pt.;  also  the  d.  of 
Nemadji  R.  for  about  half  a  mile;  est.,  dr.,  8287,080; 
preservation  of  existing  ps.  by  repairs  at  est.  of 
125,000.  Est.  entire  proj.,  $312,080,  81,  270,  2024, 
2028;  83, 2103. 

1884  Cong.  au.  d.  to  16'  chan.  of  St.  Louis  R. 
within  Superior  B.,  thereby  adding  $33,000  to  the 
orig.  est.  for  existing  proj.,  85,  294,  1962;  86,  1633; 
87, 1948. 

1888  the  est.  of  $345,080  was  increased  by  $114,156, 
for  completion  of  the  chan.  along  the  Wis.  Dock 
line  in  St.  Louis  B.,  making  total  required  for 
completion  of  the  extended  proj.,  1888,  $341,736, 
88, 1810, 1811. 

By  Maj.  Sears,  1892-93,  expend,  app.  1892,  $70,000, 
as  follows:  P.  repairs;  dr.  entry  and  w.  chan.  at 
narrow  points  up  to  and  through  the  Quebec 
Chan.;  for  a  new  chan.  from  Quebec  Dock  along 
the  w.  side  of  Superior  B.;  for.  w.  chan.  in  St. 
Louis  B.;  for  extending  chan.  in  St.  Louis  B.  w. 
along  the  W.  Superior  Dock  Itoe,  93,  2669.    - 

By  Maj.  Sears,  expend.  $30,000  of  the  app.  of 
1894  in  extending  the  Superior  Dock  line  chan., 
and  $15,000  dr.  along  the  Wis.  Dock  line,  95,  2551. 

Act  1896  au.  d.  of  all  the  chans.  to  20'  with  corre- 
sponding w.,  the  dr.  of  tinning  basins  at  the  junc- 
tions of  the  Chans.,  and  renewal  of  the  entrance 
ps.,  96,  2347. 

SUE  VETS. 

By  Capt.  Allen,  1880,  to  determine  best  plan  for 
H.  imp.  for  head  of  Lake  Superior,  80,  1884,  1889. 

Sur.,  St.  Louis  B.  and  E.  from  Connors  and 
Eices  Pts.  to  foot  of  first  falls,  au.  act  July  5,  1884; 
made  by  Maj.  Allen,  86, 1959. 

"  85,  1944;  87,  1944;  90,2292. 


Part(e),  LL-18    Minnesota  Point,  Superior  Bay,  Minn. 


APPEOPEIATION. 

1890,  2$4,895,  91,  2499. 

CONTEACT. 

1891.    Campbell     &     McDonald,     sand-fence 
constr.,  $3.45  running  f.,  91,  2499. 

ENGINEEES. 

Chief  of  Engineers.    E.,  89,  274;  90,  247;  91, 
313;  93,  299. 

In  charge: 

Maj.  J.  B.  Quinn,  1888-91.    E.,  90,  2306,  2307. 
Capt.  W.  L.  Fisk,  1891-92.    E.,  91,  2499;  93, 
2137. 


OPEBATIONS. 

1890-91.  1,216 1.  f.  sand  fence  built,  completine 
proj.,  91,  2499. 

PHYSICAL  CHAEACTEEISTICS. 

Description  of,  90,  2306. 

PEOJECTS. 

By  Maj.  Quinn,  1889,  to  preserve  Minn.  Pt.  from 
mroads  of  the  lake  by  constr.  of  1,216  1.  f.  of  sand 
fence;  est., $4,896,  90, 2308. 

Proj.  completed,  1891,  91, 2499. 

SUEVEY. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Quinn, 
90,2307. 


'  History  of  previous  operations,  79, 1470;  86, 288, 1632. 

s  Unexpend.  money,  $45.92,  turned  into  Treas.,  1893, 93, 2673. 
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Part  (f),  LL-18 


AUouez  Bay,  Wis. 


COMMEKCE. 

Description  of,  93, 2693;  95, 2661,  2585. 

Extensive  docks  built,  1892,  and  subsequent 
years,  for  shipment  ot  ore,  etc.  (see  relerences 
above). 

ENGINEERS. 

Clilet  of  Engineers.    B.,  93,  3U;  95,  362. 
In  charge.    Maj.  C.  B.  Sears,  1893-95.    R.,  93, 
2692;  95,  2S84. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 2693;  95,  2585. 

Empties  into  Superior  B.  near  its  s.  end  and 
almost  opposite  the  U.S.  ps.  which  define  the  Supe- 
rior entrance;  is  some  3,900  y.  in  1.,  and  has  average 
w.  of  l,300y.,  93,  2693.  Forms  part  of  the  H.  of 
Superior  West,  the  city  limits  extending  beyond 
its  most  e.  boundary.  Its  topography  makes  it  a 
good,  natural  site  tor  the  location  of  ore  docks,  etc., 
95,  2585. 


PRIVATE  (CORPORATE)  WORK. 

In  1892  the  Duluth  &  Winnipeg  RR.  Co.  had  dr. 
a  Chan.  18'  x  75'  x  3,700'  at  cost  of  $195,000,  and 
expected  to  spend  for  other  imp.  in  the  H.  $592,000, 
93,  2693. 

PROJECTS. 

By  Maj.  Sears,  dr.  to  20'  in  the  B.  as  part  of  the 
dr.  for  imp.  of  Duluth-Superior  H.;  est.,  $289,310, 
95, 2586. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 
Sears  (R.  fav.),  93, 2692. 

Sur.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Sears  (see  Projects),  95, 2585. 

H.  lines  estab.  by  Sec.  of  War,  1893,  95, 2586. 


Part  (g),  LL-18    Duluth-Superior  Harbors,  Minn,  and  Wis. 


APPROPRIATIONS. 


1896, 
1897, 
1898, 
1899, 
1900, 
1901, 

1902| 

1905, 
1906, 

1907| 

1909, 
1910, 
1912, 


$50,000. 
437,600. 
770,138. 
300,000. 
793, 187. 
320,000. 
200,000. 
459,727. 
270,000. 
100,000. 
725,000. 
200,000. 
470,000. 
500,000. 
150,000. 


00,  96,  2343. 
00,  97,  2594. 
00,  98,  2227. 
00,  99,  2613. 
60,  00,  3557. 
00,  01,  2834. 

^g}o3,2009. 

00,  05, 1978. 
00,  06, 1704. 

gg}07, 1837. 

00,  09, 1910. 
00,  10,  2063. 
00,  la,  2467. 


Total,  5,745,553.00  (incl.  $19,467.69  from  sales, 
$5,765,020.69,  13,  2467). 
COMMERCE. 

1895,  est.  at  nearly  $50,000,000,  96,  2341;  1896,  at 
$112,000,000,  97,2693;  in  1897,  at  nearly  $120,000,000, 
98  2225. 

Description  of,  95, 2542,  2543. 

C.  interests  of  Duluth  and  Superior  id^entical  and 
of  great  importance,  95,  2679. 

The  great  bulk  of  the  C.  passing  through  the 
Sault  Ste.  Marie  Canal,  Mich.,  goes  to  the  Hs.  of 
Duluth  and  Superior,  93,  2669;  94,  2016;  95,  2536, 
2580. 

Constr.  of  20'  ohan.  recom.,  95,  2636,  2680. 

Comparative  table  of  vessel  C.  of  U.  S.  ports, 
1896-97,  shows  Duluth-Superior  H.  to  be  4bh  in 
tonnage  and  6th  in  value  of  C.  by  water  alone, 
98,  2225. 

Expend,  justified  by  the  immense  C.  it  has  ac- 
commodated, 01,  508. 

T.  only  exceeded  by  New  York,  Philadelphia, 
and  Boston,  03, 2008. 

Description  of  lake  C,  04,  2750,  2761;  06, 1701. 

Comparison  of  cost  of  imp. ,  eflect  on  freight  rates, 
etc.,  06,  563,  664,  665.  Greatest  draft  of  vessels 
carrying  ore,  06, 1697. 

T.  of  Duluth-Superior  exceeded,  it  is  believed, 
only  by  ports  of  New  York  and  Philadelphia;  U.  S. 
imp.  has  been  an  indispensable  aid  to  C.,  07,  589, 
690;  in  1912,  only  by  port  of  New  York,  13,  953. 

Remarks  on  C,  showing  increases  and  decreases 
during  1909,  10, 2065. 

Effect  of  proj.  on  freight  rates,  11,  796. 

Diagram  of  relation  of  freight  t.,  value,  and  app., 
03, 2008;  05, 1984;  13,  2460. 

1911,  30,672,846  t.  From  1867  to  1911,  t.  totaled 
365,865,859  t.    T.  67%  of  that  which  passed  the 


Sault  locks  same  year  ot  1911.  Cost  of  U.S.  works 
about  one-sixth  ot  1%  of  the  value  of  the  freight 
traffic.  An.  expense  by  U.S.  about  It  for  each  ton 
of  t.  tor  1911;  and  about  one-haJf  of  1%  of  the  saving 
in  cost  of  transportation  by  water  as  compared 
with  rail,  1911.  Eflect  of  U.S.  works,  in  1911,  to 
save  about  $1.92  per  t.,  or  about  $58,891,864.  Some 
of  this  saving  should  be  credited,  of  course,  to  U.S. 
works  making  other  Great  Lakes  chans.  usable 
with  Duluth  H.  The  tact  that  the  U.S.  chans.  of 
the  Great  Lakes  are  available  ix>  shippers  keeps 
down  freight  rates  on  RRs.  contiguous— this  is  m 
addition  to  the  preceding  advantages.    13, 953. 

CONTRACTS. 

1896.  West  Duluth  Land  Co.,  dr.  out  dike, 
400 1.  f.  Williams,  Green  &  Williams,  dr.,  120  c.  y. 
C.  S.  Barker,  dr.,  lljt  c.  y.,  97, 2596. 

1897.  S.  Meneice,  p.  repairs,  $562.25.  Wil- 
liams, Green  &  Williams,  and  also  C.  S.  Barker, 
dr.,  7i,  8,  and  10$  c.  y.,  97,  2597.  F.  Davis,  p.  re- 
pairs, etc.,  $24,217.10.  J.  N.  Dennis,  pile  dike 
constr.,  $4,995.  Duluth  Dredge  &  Dock  Co.,  re- 
moving old  dock,  $600±,  98,  2230.  J.  H.  Carlson, 
fumismng  and  placing  riprap  at  Superior  entry 

Es.,  714!  s.  t.,  $28,400.    Moran  &  O'Brien,  boafr 
ouse,  $386.57.    F.  P.  Tims,  boathouse,  warehouse, 


dock,  oilhouse,  etc.,  $3,000±,  98,  2231. 

1898.  King  &  Steele,  building  substr.  for  s.  p. 
of  canal  entrance — dr.,  timber,  piles,  r.,  etc. — 
total,  $170,779.50.  C.  B.  B.  Inman,  removing 
wreck,  $1,300,  98,  2233.  King  &  Steele,  concrete 
blocks  for  s.  p.  of  canal  entrance,  $4.95  c.  y.  of  con- 
crete 98  2234. 

1899.  Northwestern  Lime  Co.,  12,000  bbls. 
Portland  cement,  $2.19  bbl.,  99,  2616.  Butler- 
Evan  Co.,  substr.  of  n.  p.  (dr.,  200  c.  y.;  lumber, 
piles,  ironwork,  r.,  gravel,  plant,  cribs),  $160,330, 
99,  2616.  C.  Stone,  setting  feotine  concrete  blocks, 
s.  p.;  concrete  superstr.,  s.  p.;  building  and  placing 
concrete  footing  blocks,  n.  p.;  $38,313.70,  99,  2617. 

1900.  Northwestern  Lune  Co.,  9,000  bbls. 
Portland  cement,  $2.29  bbl.  00,  3559.  C.  Stone, 
concrete  superstr.  of  n.  p.;  setting  footing  blocks, 
$41,796.40,  00,  3660. 

1901.  Whitney  Bros.,  9,000  t.  riprap,  $1  t.; 
crushed  r.,  $2 1.;  Magnetite  Foundry  Co.,  98  lamp- 
posts and  220  globes,  $3,235.74,  01,  2831-2832. 

1903.  Illinois  Steel  Co.,  65,000  bbls.  Portland 
cement,  $2.17  bbl.,  delivered  in  sacks  (4  sacks  to 
bbl.)  less  100  a  sack  returned,  03, 1802.  Hugo  & 
Tims,  furnishing  and  driving  piles,  15.70 1.  f.;  Sunset 
Lumber  Co.,  600,000  f.  b.  m.,  $8.90  M,  f.  o.  b.  cars 
at  Washington  or  Oregon  points;  Lake  Superior 


rsee  pp.  14-22  tori 
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Contracting  &  Dredging  Co.,  dr.  p.  trench,  IH 
c.  y.;  G.  A.  Wieland,  43,000  c.  j.  pebbles  or  gravel, 
$1.08J  c.  y.;  H.  B.  Waite  Lumber  Co.,  fir  lumber, 
prices  and  qiiantities  listed,  03, 1803. 

1904.  Lake  Superior  Contracting  &  Dredging 
Co.,  dr.  80,000±  c.  y.,  12J(|!  c.  y.,  s.  m.,  from  Supe- 
rior H.  Basin,  In  front  of  Nemadji  R.,  and  Superior 
entrance  ps.,  04, 2755. 

1905.  Lake  Superior  Contracting  &  Dredging 
Co.,  sand,  25t  o.  y.;  r.,  $1  o.  y.,  and  $25  hour  for 
useofplant,  05, 1980. 

1906.  Northwestern  Steam  Boiler  &  Mfg.  Co., 
boiler  in  U.  S.  S.  VUette,  $2,300,  07, 1839. 

1907.  Great  Lakes  Dredge  &  Dock  Co.,  build- 
ing n.  rubble  mound  break'r  at  Superior  entry. 
Wis.,  prices,  etc.,  given;  Racine  Boat  Mfg.  Co. 
building  steel  tug,  135,950,  OS,  1908. 

190S.  Great  Lakes  Dredge  &  Dock  Co.,  hire  of 
dipper  dr.,  $25  hour;  hydraulic  dr.,  etc.,  $35  hour; 
Belmont  Iron  Works,  633,616  lbs.  steel  plate  tor 
Superior  entry,  prices  listed;  Zenith  Dredge  Co., 
dr.  100-000  c.  y.  from  shoals.  East  Gate  Basin,  124; 
c.  y.,  08,  1908.  Whitney  Bros.  Co.,  placing  5,000 
y.  gravel,  $1.08 c.  y.,  09, 1912.  Great  Lakes  Dredge 
&  Dock  Co.,  dr.  Duluth  H.  Basin,  10Ji|!  c.  y.,  10, 
2064. 

1909.  J.  H.  Youhker,  135,000  1.  t.  pBing,  ISJt 
1.  f.;  Duluth-Snperior  Dredging  Co.,  dr.  about 
$20,000  worth  of  shoals,  13Jt  c.  y.,  09, 1912.  Great 
Lakes  Dredge  &  Dock  Co.,  riprap  for  cribs  ($5,500), 
$1.25  t.;  Whitney  Bros.  Co.,  $26,000  worth  gravel 
for  crib  filling,  $1.15  c.  y.;  Great  Lakes  Dredge  & 
Dock  Co.,  riprap  for  cribs  ($6,000),  $1.25  s.  t.,  10, 
2065. 

1910.  EUicott  Machine  Co.,  dr.  machinery, 
$5,480;  Whitney  Bros.  Co.,  4,000  c.  y.  gravel,  $1 
c.  y.;  D.  G.  Cutler  Co.,  10,000  bbls.  cement,  $1.48 
bbl.;  Duluth-Superior  Dredging  Co.,  dr.  shoals  m 
St.  Louis  B.,  prices  listed;  Great  Lakes  Dredge  & 
Dock  Co.,  building  part  Ot  rubble  mound  break'r 
at  Superior  entry  ($15,000±),  $1.60 1.  for  filling  and 
same  price  for  10  t.  St.,  10,  2064,  2065.  Duluth- 
Superior  Dredging  Co.,  dr.  part  Duluth  H.  basin 
($240,000),  Oct.  11,  1910,  prices  given;  Great  L  utas 
Dredge  &  Dock  Co.,  building  part  of  rubble  mound 
break'r  ($142,000),  prices  given,  11, 2268. 

1911.  Great  Lakes  Dredge  &  Dock  Co.,  dr. 
($55,000),  prices  given;  Northern  Dredge  &  Dock 
Co.,  dr.  shoals  ($16,000),  17*  c.  y.,  11, 2268.  Racine 
Boat  Co.,  gasoline  H.  tug,  $13,950;  Racine  Boat 
Co.,  supple.,  change  in  constr.  of  launch,  $20.80; 
Great  Lakes  Dredge  &  Dock  Co.,  furnishing  and 
placing  rubblest.  coveriog,  Superior  entry  ($9,000), 
$1.65 1.;  Duluth-Superior  Dredging  Co.,  dr.  ($14,000) 
Superior  entry,  prices  given,  18, 2459. 

ENGINEERS. 

Chief  of  Engineers.  R.,  06,  301;  97,  386;  9S, 
379;  99,  449;  00,  514;  01,  507;  02,  430;  03,  466, 
1829;  04,  605;  05,  510;  06,  661;  07,  586,  603;  08, 
629,  648;  09,  661;  10,  734,  757;  11,  790;  12,  947. 

Boards: 

Commission  convened  Sept.  24,  1894,  imder  an. 
of  S.  O.  No.  40,  Aug.  18,  1894,  to  consider  and  R. 
on  the  cost  of  d.  the  Hs.  of  Duluth  and  Superior 
to  20'.  R.,  95,  2539.  (Gen.  O.  M.  Poe,  Maj.  J.  F. 
Gregory,  and  Maj.  C.  B.  Sears.) 

In  charge: 

Maj.  C.  B.  Sears,  1893-1900.  96,  2339;  97,  2592; 
98,  2223;  99,  2611;  00,  3654. 

Capt.  D.  D.  Gaillard,  1901-02.  R.,  01,  2828;  08, 
2006. 

Maj.  L.  H.  Beach,  1903.    R.,  03, 1794, 1828-30. 

Capt.  C.  L.  Potter,  1904-06.  R.,  04, 2747;  (Maj.) 
06, 1971;  06, 1696. 

Maj.  G.  D.  Fitch,  1907-10.  R.,  07,  1827;  08, 
1896;  (Lt.  Col.)  09, 1902;  10, 2063. 

Maj.  F.  E.  Shunk,  1911-.  R.,  11,  2257;  (Lt. 
Col.)  IS,  2460. 

F.  L.  Dover'.  R.,  (dr.),  99,  2623;  00,  3669;  01, 
2843;  03,  2017. 

J.  H.  Darling.  R.,  (ps.,  maps),  99,  2633;  00, 
3566;  01,  2860;  04,  4133. 


C.  Coleman.    R.,  (ps.),  99,26  44;  04,  3779;  06, 
1986;  09,  1907. 
M.  W.  Lewis.    R.,  09, 1907. 

LEGAL  PROCEEDINGS. 

1897  Sec.  of  War  prescribed  regulations  etc., 
for  using  the  chans.  ot  the  H.  to  the  great  con- 
venience of  vessel  interests.  Rules  required  rafts 
to  use  Superior  entrance  and  to  keep  out  entirely 
of  the  Duluth  Canal,  and  to  use  the  raft  spans  of 
drawbrs.  iostead  of  the  drawspans.  Copy  of  the 
rules,  etc.,  98,  2226. 

City  of  Duluth  deeded  to  the  U.S.  all  its  landed 
interests  in  and  adjacent  to  Duluth  Canal.  Con- 
demnation proceedings  instituted  for  remainder  of 
the  land  needed,  97,  2693. 

Acquirement  of  title  to  land  needed  for  H.  imp. 
Condemnation  proceedings  for,  and  purchase  of 
land,  98,  2224;  99,  2611;  00,  3555.  Condemnation 
tor  part  of  the  land  stopped  because  ot  exorbitant 
awards,  00,  3555. 

Titles  to  land  covered  by  Duluth  Canal  and 
that  at  Wis.  entry  and  mouth  of  Nemadji  R.  ac- 
quired for  sums  of  $53,919.05  and  $40,608.94,  resp., 
01, 2828. 

An  isld.  in  St.  Louis  E.,  lands  near  the  mouth  of 
Nemadji  R.,  and  4  pieces  ot  land  near  Spirit  Lake 
acquired  under  condemnation  proceedings,  08, 
2006.  ■ 

Condemnation  proceedings  advanced  for  obtain- 
ing lot  needed  to  complete  rectangle  on  Minn.  Pt., 
04,  2748. 

At  1912,  all  land  necessary  for  w.  of  Duluth 
Cand  acquired  by  deed  of  gift,  purchase,  or  con- 
demnation, at  cost  of  $63,919.06;  land  at  Wis. 
entrance,  mouth  of  Nemadji  R.,  and  marshy  isld. 
in  St.  Louis  R.,  at  cost  of  $42,796.94;  at  Grassy  Pt. 
and  Spirit  Lake,  $3,146.20;  Minn.  Pt.,  incl.  street 
vacated  by  city,  $7,200,  13,  962. 

History  of  extended  litigation  bet.  Wis.  and 
city  of  Duluth.  Reference  to  "  History  of  Duluth 
Harbor"  by  Judge  3.  D.  Ensign,  published  1900, 
IS,  2460. 

OBSTRUCTIONS. 

Rules  and  regulations  affecting  revision  of  brs.; 
also  dumping  regulations,  10,  2061. 

References  to  brs.,  11, 2263. 

Grassy  P,t.  Br.  destroyed  by  fire;  reconstr. 
Work  on  constr.  other  brs.,  13, 2455. 

OPERATIONS. 

1896-97.  Dr.  26,000,000±  c.  y.  in  progress,  97, 
2593,  2596,  2597.  Plans  prepared  for  constr.  of  st. 
ps.  at  canal  entrances  of  the  Duluth  Canal,  and  for 
w.  ot  the  canal,  97,  2594.    Ps.  repaired,  97,  2597. 

1897-98.  In  connection  with  preceding  year, 
2,637,284  c.  y.  dr.  Constr.  ot  s.  p.  Duluth  Canal  in 
progress,  and  p.  at  the  Superior  entrance  strength- 
ened, using  of  r.  alone  13,299  t.  Wreck  removed, 
98,  2224,  2225. 

1898-99.  4,202,229  c.  y.  dr.;  new  s.  p.  under 
way;  substr.  of  new  n.  p.  begun;  constr.  and  plac- 
ing ot  concrete  tooting  blocks  in  progress;  cements 
tested;  ps.  strengthened  and  repaired,  and  22,217  t. 
riprap  placed;  dike  at  Superior  entrance  repaired 
(sketches  otps.  and  concrete  molds,  etc.),  99,  2611. 
2612. 

1899-00.  4,920,387  c.  y.  dr.;  superstr.  new  s.  p. 
completed;  substr.  of  new  n.  p.  underway;  footing 
blocks  tor^s.  made  and  some  laid;  strengthening 
of  ps.  at  Wisconsin  entrance  completed,  00,  3555. 

1900-01.  3,867,095  c.  y.  removed,  01,  2829. 
11  cribs  of  new  n.  p.  sunk  and  filled  and  deck  tim- 
bers laid  on  all;  16  steel  connecting  plates  fastened 
tocribs,  under  water;  13  connecting  plates  secured 
at  crib  joints,  s.  p.,  01,  2830.  Old  s.  p.  removed  at 
cost  of  $15,000;  Both  sides  ot  new  s.  p.  riprapped 
with  St.  removed  from  it;  shoal  bet.  old  and  new 
s.  ps.  removed  by  dr.;  pipe  well  sunk  on  each  side 
of  new  ps.  for  electric  cables,  etc.;  crib  destroyed 
in  1900,  and  removed  at  cost  of  $600;  1,078.6  t.  rip- 
rap delivered;  135  monolithic  blocks,  containuig 
6,438.66  c.  y.  concrete,  built  and  placed  in  superstr. 
of  s.  p.,  01,  2831.  669  concrete  footing  blocks  set 
in  superstr.  otn.  p.  ot  Duluth  Canal,  and  80  mono- 
lithic blocks,  containing  3,612.22  c.  y.  concrete 
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completed;  12,073  bbls.  Portland  cement  de- 
livered, and  testing  prosecuted;  98  lamp-posts 
and  220  globes  furnisbedTand  set,  01, 2832. 

1901-03.  3,894,480  c.  y.  removed  from  Superior 
and  Allouez  Bs.,  St.  Louis  B.,  and  St.  Louis  R.; 
St.  removed  from  eban.  of  Duluth  Canal;  9,081  t. 
riprap  for  new  ps.  of  Dulutb  Canal  delivered,  08, 
2006.  87  monolithic  blocks,  consisting  of  3,976  o.  y. 
concrete,  built  in  superstr.  of  n.  p.,  completing  p.; 
628.6  c.  y.  concrete  placed  in  H.  walls;  619.4  c.  y. 
concrete  placed  in  walls  of  canal  by  bired  labor; 
iron  lamp-posts  set  in  place,  OS,  2007.  40,000  c.  y. 
deposited  on  U.S.  submerged  lands,  Dulutb  Canal, 
by  hydraulic  drs.,  08,  2008. 

1908-03.    2,175,768  c.  y.  removed;  work  com- 

gleted,  03,  1794.  21,375  c.  y.  pumped  from  H.  to 
11  U.S.  land  n.  side  of  Duluth.  Canal,  and  26,000 
c.  y.  pumped  from  Duluth  H.  Basin  to  All  U.S. 
lands  s.  of  canal;  work  completed,  03,  1796,  1797. 
Land  surfaced  with  alluvial  soil  at  16$  c.  y.  for 
delivery,  and  40il!  c.  y.  for  spreading,  by  hired 
labor,  and  grass  seed  sown;  concrete  sea  walls  and 
park  walls  about  U.S.  land  and  cribs  at  shore  ends 
of  ps.  completed;  preparation  begim  for  constr.  of 
new  concrete  ps.  at  Wis.  entry;  cement  warehouse, 
wharf,  and  slip  constr.,  03,  1797.  88,000  c.  y.  dr. 
from  s.  p.  trench;  preparation  of  plant  in  progress; 
cement  received  and  testing  prosecuted,  03,  1798. 
Land  purchased  on  Minn.  Ft.,  03, 1799. 

1903-04.  24,050  c.  y.  dr.  from  Superior  H.  and 
entry;  concrete  ps.  at  Duluth  Canal  wired  tor 
electric  lighting,  04,  2747.  Plans  approv.  for 
vessel  yard  on  Minn.  Pt.,  04,  2748.  Preparation 
of  plant  for  laying  in  new  ps.,  Wis.  entry,  04,  2748, 
2749.  Dr.  trench  for  w.  naif  of  s.  p.  completEd, 
bearing  piles  driven;  8,069  o.  y.  gravel  and  9,971 
bbls.  Portland  cement  delivered,  04,  2749,  2760. 
33  subaqueous  monolithic  blocks  built,  04,  2750. 

1904M)5.  65,744  0.  y.  dr.,  contract  completed, 
OS,  1971.  Imp.  of  U.S.  property  on  Minn.  Pt.  in 
progress,  05,  1972.  LigMing  of  ps.,  etc.;  life  pre- 
servers placed,  05, '1794.  Work  on  concrete  ps., 
Superior  entry,  continued,  06,  1974,  1986.  Pro- 
tection dike,  partly  destroyed,  replaced  by  cribs, 
05, 1976. 

1905-06.  Engineer  building  erected  for  ofHce 
purposes,  06,  1697.  Lookout  building  for  vessel 
watchman  erected  on  s.  p.  of  Duluth  Canal,  06, 
1698.  Inner  seawall  built  to  protect  U.S.  grounds 
from  flooding,  06,  1698.  Constr.  of  concrete  ps. 
at  Superior  entrance  continued;  timber  cribs  of 
protection  structure  carried  awa3;  by  storm;  a 
third  more  substantial  break'r  built,  but  carried 
away  by  storm;  a  fourth  protection  built  and  dr. 
of  p.  trench  in  progress,  06,  1698-99.  Laying  of 
concrete  delayed  for  more  than  a  year,  06. 1699. 

1906-07.  Inner  concrete  parapet  3'  h.  built  to 
protect  against  heavy  seas;  3  concrets  steps  pro- 
vided; grounds  graded  and  terraced;  concrete 
walks  around  office  building  laid  for  a  distance  of 
1,117';  concrete  pavement  built  over  spillway;  37' 
of  outer  concrete  sea  wall,  which  had  settled,  re- 
built; inner  concrete  sea  wall  repaired;  canal  parks 
imp.  by  hired  labor;  3,161  t.  riprap  and  1,000  c.  y. 
coarse  gravel  placed  to  prevent  movement  of  sand 
under  ps.,  07, 1827-30. 

1907-08.  Framing  mill,  etc.,  installed,  for 
constr.  of  timber  and  concrete  ps.,  seaward  end  of 
break'r;  U.S.  derrick  excavated  10,492  t.  large  rip- 
rap from  base  of  old  ps.  and  placed  it  in  rubble 
mound  of  south  break'r;  3  large  cribs  completed 
and  3  partly  finished,  all  by  hired  labor;  n.  rubble 
mound  in  place,  June  30, 1908,  08,  632. 

1908-09.  88,923  c.  v.  dr.  for  enlarging  E.  Gate 
Basin,  completing  total  of  92  acres;  1,716,567  c.  y. 
dr.  lor  extension  of  Duluth  H.  Basin;  total  area 
now  249  acres  of  d.  w.;  43,904  c.  y.  excavated  in 
removing  shoals;  work  on  n.  concrete  revet,  in 
progress;  8  timber  steel-plated  cribs  completed; 
piles  driven  for  break'r  ends,  09,  1902,  etc.  66,761 
t.  St.  placed  in  n.  rubble  mound  break'r,  8,610  t.  in 
s.  rubble  mound,  09,  1907.  New  floating  plant 
constr.,  09, 1908. 

1909-10.  157,906  c.  y.  dr.  in  extension  of  basin, 
completing  contract:  d.,  22'-24';  area  dr.,  70  acres, 
makmg  basin  with  249  acres  area;  185,967  c.  y.  dr. 
under  contract  for  removing  shoals,  10,  2054.  8 
large,  steel-plated  timber  cribs  forming  450'  of  each 
of  the  rubble  mound  break'rs  sunk,  work  com- 


pleted; 1,890  piles  driven  for  foundation  of  break'r 
heads;  9,273  t.  riprap  placed  around  base  of  cribs, 
10,  2056.  N.  ooncrets  revet,  completed,  10,  2065. 
Concrete  footing  blocks  for ,  break'r  heads  com- 
pleted; concrete  superstr.  to  both  break'r  heads 
completed;  large  monolithic  concrete  blocks  super- 
imposed on  footing  blocks;  work  on  n.  rubble 
mound  break'r  continued;  840'  rubble  mound 
completed,  forming,  with  450'  break'r  head,  very 
effective  break'r;  s.  rubble  mound  break'r  con- 
tinued; heavy  riprap  from  old  canal  ps.  placed  in 
break'r;  break'r  built  up  to  w.  level  for  260',  d. 
16'-20',  10,  2058.  U.S.  hydraulic  dr.  undergoing 
modifications;  scow  enlarged,  10, 2059. 

1910-11.  Extension  of  basin  for  Duluth  H.; 
903,499  c.  y.  dr.;  dr.  for  removal  of  shoals  con- 
tinued, 11,  2258.  N.  concrete  revet.— 300  I.  f. 
trestles  removed,  2,788  t.  riprap  placed  behind 
inner  end,  and  7,659  o.  y.  remling  p.  trench,  by 
hired  labor  and  U.S.  plant,  11,  2259.  Work  on 
concrete  superstr.  to  break'r  heads  completed; 
detailed  statement  given,  1 1, 2259.  25,367 1.  riprap 
removed  from  old  canal  ps.  and  placed  in  ana^ 
against  revets,  and  the  2  break'r  heads;  800'  old 
n.  p.  removed;  12,929  t.  St.,  taken  from  old  n.  p., 
placed  against  n.  side  of  n.  break'r;  2,694  t.  st. 
from  old  n.  p.  used  in  reinlorctog  w.  end  s.  break'r 
head;  665  t.  St.  placed  in  the  s.  rubble  mound 
break'r,  11,  2260.  27,637  t.  St.  placed  in  n.  rubble 
mound  break'r;  189,666  c.  y.  dr.  by  U.S.  and  de- 
posited where  needed;  28,517  o.  y.,  s.  m.,  excavated 
from  shoals  on  n.  side  of  chan.,  11, 2261.  Superstr. 
of  n.  break'r  shore  revet,  completed  and  riprapjped; 
superstr.  of  s.  break'r  shore  revet,  completed  for 
300',  riprapped  on  sides  with  large  St.,  11, 2261. 

1911-18.  Extension  of  Duluth  H.  Basin— 
1,382,611  0.  y.  dr.;  proj.  74%  completed.  Dr.  for 
removal  of  shoals— 103,087  c.  y.  dr.  (14,642  c.  y.  de- 
ducted). N.  concrete  revet. — completed,  total  of 
20,000  c.  y.  deposited,  relilling  trench  against  revet.; 
total  of  479  t.  riprap  placed.  S.  concrete  revet.- 
completed,  5,000  c.  y.  placed,  refilling  revet,  trench 
s.  side;  1,982  t.  riprap  placed  close  to  p.;  riprap 
taken  from  old  canal  ps.,  IS,  2461,  2462.  Eemov- 
ing  old  canal  ps. — the  old  n.  p.  entirely  removed; 
2,110  1.  f.  crib  and  superstr.  removed;  old  s.  p.  in 
process  of  removal;  24,777  t.  st.  taken  from  both 
ps.  for  va:  ious  parts  of  new  work,  IS,  2462.  N. 
break'r  hbad — 11,649  t.  riprap  placed  on  n.  side; 
2,146  t.  riprap  placed  agamst  s.  break'r  head;  st. 
taken  from  old  canal  ps.,  18, 2452.  Hubble  mound 
break'rs— 3,353  t.  St.  placed  at  outer  end  of  shore 
revet,  of  n.  break'r;  8,251  t.  placed  in  s.  break'r, 
all  done  by  U.S.  plant  and  hired  labor,  18, 24S2. 
Dr.  with  U.S.  hydraulic  dr.  rortoise- 309,939  c.  y. 
excavated  and  placed  where  needed,  18,  2453. 
308,636  c.  y.,  s.  m.,  excavated  and  deposited  at 
dumping  CT-ounds  in  Lake  Superior,  by  contract. 
Work,  incl.  29  o.  y.  r.,  done  on  the  n.  side  inner 
Chan.  Break'r  shore  revet. — on  s.  shore  revet.  96 
1.  f.  St.  and  pile  foundation  buUt,  13,  2463^4. 
Patrol  laimch  Nemadji  built,  13, 2456. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 2539,  2540;  97, 2592;  98, 2223. 

H.,  held  by  commission  of  1894  to  include  all  the 
navigable  waters  lying  inside  of  Mian.  Pt.  and 
along  the  fronts  of  the  cities  of  Duluth  and  Supe- 
rior, and  the  city  limits,  resp.,  96, 2539. 

Results  obtained  by  works  of  imp.,  98, 2223. 

Table  of  distances  in  diflarent  chans.  and  basins 
included  in  the  H.,  00,  3575. 

Variation  of  w.  level  from  0  to  -t-l'j  above  1.  w. 
datum,  08,  432;  13,  952. 

Height,  length,  and  velocity  of  storm  waves 
observed,  and  dynamometers  installed,  03, 2007. 

Effects  storm,  Nov.,  1905,  06, 1700, 1701. 

Capacity  or  area  of  protected  H.  space,  10,  2061. 

Details,  soundiags,  etc.,  11,  2262. 

Details,  13,  947. 

H.,at  extreme  w.  end  of  Lake  Superior,  forms  a 
terminus  of  the  Great  Lakes  waterway.  Its  area 
is  19  sq.  m.,  of  which  11  sq.  m.  are  available  lor 
wharves  and  slips  and  8  sq.  m.  are  outside  H. 
lines  and  available  for  chan.  and  basins.  H.  con- 
sists of  Duluth  Canal,  Wis.  entrance,  Superior  B., 
Allouez  B.,  St.  Louis  B.,  and  St.  Louis  B.  to  the 
limits  of  DvUuth  and  Superior,  about  20  m.  from 
orig.  natural  entry,  18, 947. 


r  See  pp.  14-22  for  "I 
Lezplanatlons,  etc.  J 
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PRIVATE      (CITY,     AND      COBPOBATE) 
WOBK. 

Work  of  erecting  suspended-car  transfer,  or 
aerial  ferry,  by  Duhith,  under  license  granted  by 
Sec.  of  War,  in  progress,  04,  2747;  erected;  regula- 
tions for  operation  approT.  by  Chief  of  Engineers, 
06,  1972,  1973,  1974.  Aerial  ferry  repaired,  06, 
1697. 

Ore  dock,  St.  Louis  B.,  extended,  06,  1976. 
Water  and  gas  pipes  laid  across  canal  and  US. 
lands,  and  gas  pipe  laid  across  St.  Louis  B.,  06, 
1975, 1976. 

Laying  of  city  water  and  gas  mains  under  canal 
ps.  in  progress;  Dulutb  Telephone  Co.  laid  cables 
in  underground  conduit  through  U.S.  grounds, 
Duluth  Canal,  and  submarine  cable  across  bottom 
of  Chan.,  06, 1698.    Other  imps.,  06, 1703. 

Constr.  of  a  number  of  private  wharves  necessi- 
tates large  amounts  of"  sand  filling;  928,462  o.  y. 
sand  excavated  from  E.  Gate  Basin  and  from 
Duluth  H.  Basin,  10, 2055. 

City  furnishes  current  to  light  ps.  of  Duluth 
Canal,  18, 952. 

PBOJECTS. 

By  BE.  (commission),  w.  and  d.  to  20'  the  ex- 
isting Chans,  imp.  under  previous  proj.  tor  d.  of 
16';  for  a  new  chan.,  20'  d.,  along  Minn.  Pt.  dock 
line;  for  new  chans.  in  Allouez  B.  (see  AUouez 
Bay);  for  extensive  turning  and  anchorage  basins 
20'  d.  at  junctions  of  2  or  more  chans.;  for  w.  Du- 
luth Canal;  and  for  replacing  with  substantial 
structures  of  timber  and  monolithic  concrete  the 
ps.  at  the  Duljith  Canal  and  Wis.  entrances.  Est. , 
Jl,806,667  for  Duluth  H.,  and  $1,323,886  tor  Supe- 
rior H.,  95, 2540-2542;  96,  2339;  97, 2593;  98,  2224. 

Act  June  3,  1896,  consolidated  the  works  of  Du- 
luth and  Superior,  and  provided  for  continuous 
contracts  amounting  to  $3,080,653,  96,  2339;  99, 
449. 

[Proj.  of  1896  done  at  much  less  than  est._,  per- 
mitting purchase  of  lands  ($106,561.19),  rebuilding 
Duluth  Canal  ps.  ($660,000±),  leaving  balance  of 
$27S,000±  toward  Wis.  entrance  p.,  12,  948. 

By  Capt.  Gaillard,  for  U.S.  dr.  plant;  est.,  $143,- 
000;  an.  mainten.,  $33,700,  01, 2830. 

Drawings  showing  plans  of  p.  constr.,  01,  2850, 
2858. 

By  Capt.  Potter,  for  H.  patrol;  est.,  $45,000,  04, 
2751,  2752;  06,  1976, 1977. 

Modifications  of  existing  proj. :  Act  June  13, 1902, 
revet,  piers  Superior  entry  all-concrete,  increas- 
ing orig.  est.  by  $660,000.  Act  Mar.  2,  1907,  au. 
excavation  of  lake  approach  of  Duluth  entrance 
to  30'  X  300'  ($10,000),  and  the  following  at  Superior 
entry:  Concrete  revet,  p.  on  n.  side  of  entrance, 
like  that  of  1904  on  the  s.  side,  these  2  revet.  500' 
apart  and  terminating  near  the  lake  shore  of  Wis. 
Pt.;  (b)  2  converging  break'rs  from  shore  to  30'  d. 


with  an  opening  of  600'  on  line  with  axis  of  the 
■inner  entrance,  to  be  of  rubble  mound  style,  ter- 
minating in  a  crib  and  concrete  p.  at  outer  and 
pile  p.  at  inner  end;  fc)  dr.  bet.  the  break'rs  to 
make  chan.  30'  x  600  ,  and  dr.  to  make  stilling 
basin;  (d)  dr.  chan.  bet.  revet,  to  24';  (e)  protect- 
ing shore  line  by  riprap;  and  (f)  w.  Superior  front 
Chan,  inside  the  H.;  est,  $1,703,000.  Same  act 
called  for  addl.  dr.  near  the  draw  span  of  the 
Northern  PaclQo  ER.  br.;  est,  $55,000.  Act  May 
28,  1908,  au.- expend,  of  moneys  app.  already  for 
dr.  inside  Duluth  entrance,  embracing  enlarge- 
ment by  about  209  acres  of  the  anchorage  area  of 
the  Duluth  Basin,  by  dr.  to  22',  1.  w.  datum  (4,590,- 
000  yds.;  cost,  $550,800;  later  increased  to  5,600,000 
yds.;  cost,  $672,000).  The  several  modifications 
make  total  est.  $3,090,500,  and  with  the  first  est. 
make  a  grand  total  of  $6,221,053.    13,  948. 

SUB  VETS. 

By  joint  res..  Congress  au.  Sec.  of  War  to  ap- 
point a  commission  of  3  engineers  to  ex.  the  Hs.  of 
Duluth  and  Superior,  etc.,  to  find  cost  of  obtaining 
20'  d.  for  B.  to  Congress.  E.  made,  1894  (see  Proj- 
ects), 96,  2638. 

Ex.,  Superior  and  Duluth  Hs.,  for  20'  au.  act 
Aug.  17,  1894;  made  by  Maj.  Sears,  1895  (B.  fav.), 
96,  2579. 

St.  Louis  R.,  01,  2832. 

H.  and  St.  Louis  R.,  08, 2007. 

Through  ice,  over  all  chans.  and  basins  constr. 
or  imp.;  124,730  soundings  taken,  at  3$  per  sound- 
ing for  field  work  alone,  03, 1796. 

Of  H.,  05, 1971;  06,1696. 

Ex.  and  sur.  au.  by  resol.  of  Congress,  June  20, 
1906,  for  determining  what  modification, .  if  any, 
should  be  made  in  plan  of  imp.  B.,  Maj.  Fitch, 
Sept.  5,  1906;  est.,  Superior  entry,  $1,703,000;  Du- 
luth entrance,  819,000;  an.  mainten.,  $2,500  (H.  D. 
82,  69th.  2d),  07,  604. 

Pie.  ex.  and  sur.  au.  act  Mar.  2, 1907,  Duluth  H. 
R.,  Maj.  Fitch,  June  20,  1907;  est.,  $550,800  (H.  D. 
221,  60th,  1st),  08,  648. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  tor  increased 
anchorage  area,  vicinity  of  Superior  entry.  B., 
Lt.  Col.  Fiteh,  June  7,  1909  (unfav.)  (H.  D.  317, 
61st,  2d),  10,  757. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
ete.,  18,  949. 


98,  2226  (sketches  of  ps.,  and  concrete  molds, 
etc.),  99, 2702. 

(H.  D.  82,  69th,  2d;  H.  D.  221,  60th,  1st;  H.  D. 
317.61st,  2d): 

Photographs  showing  character  of  concrete  work 
on  ps.,  01,  2832;  10,  2058. 

03, 1808;  (photo)  07, 1836;  11, 2258. 

Pile  cut-off  machine,  09, 1908. 


LL-19(a)      ST.  LOUIS  RIVER,  MINN.  AND  WIS. 


ENGINEERS. 

Chief  ot  Engineers.    B.,  91,  317;  98,  302;  04, 
518,  2803;  10,  757;  11, 814. 


Boards.    BERH.    R.,    04, 
veys.) 


(See    Sur- 


In  cliarge: 

Maj.  J.  B.  Quinn,  1890.    B.,  98, 2148. 
Col.  O.  M.  Poe,  1890.    R.,  98, 2148. 
Capt.  W.  L.  Fisk,  1891.    B.,  98, 2161. 
Capt.  D.  D.  Gaillard,  1904.    B.,  04, 2804. 
Lt.  Col.  G.  D.  Fitch,  10,  731;  11,  787. 

Assistant.    J.  H.  Darling.    B.,  98,  2162. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  92, 2161. 

PLANS. 

By  Capt.  Fisk,  1891,  chan.,  by  dr.  where  neces- 
sary, 100'  w.  at  bottom  and  16'  d.  up  to  Fond  du 
Lac;  est.,  $113,000,  92, 2161. 


SUB  VETS. 

Sur.  from  Grassy  Pt.  in  St.  Louis  B.  to  Fond  du 
Lac;  made,  1891,  by  Capt.  Fisk,  93, 2161. 

Pre.  ex.  au.  act  June  13,  1902,  of  R.  from  foot  of 
rapids  to  New  Duluth,  Minn.,  with  view  to  in- 
creasing d.  to  8'.  B.  by  Capt.  Gaillard,  Jan.  16, 
1903  (H.  D.  216,  68th,  2d)  (unfav.),  04,  518. 

Pre.  ex.  of  R.  from  upper  limit  of  present  proj. 
to  St.  quarries  at  Fond  du  Lao,  au.  act  Mar.  3, 1909. 
R.  by  Lt.  Col.  Fiteh,  June  15, 1909  (H.  D.  320,  61st, 
2d)  (unfav.),  10,757. 

R.  by  BERH.,  Mar.  16,  1910,  requested  by  Com- 
merce Com.  U.S.  Sen.  Board  is  of  opinion  it  would 
be  inadvisable  to  undertake  imp.  work.  Minne- 
sota Steel  Co.  states  they^  feel  they  will  not  need 
any  water  facilities  on  Spirit  Lake  for  a  number  of 
years  to  come.    (S.  D.  439,  61st,  2d.) 

Pre.  ex.  of  R.  from  head  of  present  proj.  near  n. 
end  of  Spirit  Lake  up  to  New  Duluth,  thence  up 
to  the  St.  quarries  near  Fond  du  Lac,  au.  act  June 
25, 1910.  R.  by  Lt.  Col.  Fitch,  Oct.  29, 1910  (H.  D. 
29,  62d,  1st)  (unfav.),  11,  814. 
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LL-19(b)     LAKE     SUPERIOR     TO     MISSISSIPPI     RIVER. 

(Canal.) 


APPROPRIATION. 

1894,  $10,000,  95,  2588. 

COMMERCE.    (See  Projects.) 

Description  of  lake  C.  at  Dulutli  and  of  C.  on  St. 
Croix  E.,  00,  3626. 

ENGINEERS. 

CMef  of  Engineers.  R.,  95,  363;  00,  621;  10, 
757. 

In  charge:  ~ 

Maj.  0.  B.  Sears,  1896.    R.,  96,  2587;  00,  3614. 
Lt.  Col.  G.  D.  Fitch,  10,  731. 

Lt.  C.  H.  MoKlnstry.    B.,  96, 2396,  2398. 

J.  Krey.  B.,  St.  Louis  E.  route,  96, 2443;  Brule- 
St.  Croix  route,  96, 2409,  2424;  00,  3616. 

B.  W.  Lewis.  R.,  Nemadji-Kettle  route,  96, 
2432. 

Q.  A.  Thomas.  B.,  St.  Louis  R.-Mississippi  E. 
route,  96, 2438,  2442. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 2588;  96, 2393, 2396;  00, 3622. 

The  results  obtained  from  ex.  and  explorations 
of  the  3  designated  routes  justified  makiag  sur.  of 
only  2  of  these  routes — via  Allouez  B.,  Brule  and 
St.  Croix  Es.;  via  St.  Louis,  East  Savannah,  and 
Prairie  Es.,  and  Sandy  Lake,  96, 2393,  2394. 

In  1896  Maj.  Sears  considered  route  No.  1  (Brule- 
St.  Croix)  to  be  the  most  feasible,  96,  2395. 

Brule-St.  Croix  route:  Pre.  R.  on,  96, 2424;  final 
R.,  96,  2409.  Gauging,  96,  2395,  2412,  2430.  Dis- 
tances, 96,  2414.  Rises  to  be  overcome,  96,  2415. 
Lockage  from  Lake  Superior  to  Mississippi  R.,  96, 
2415.  Available  amount  of  water  at  the  summit 
level,  96,  2416.  List  of  lands  to  be  occupied  by 
proposed  canal  and  feeder,  96,  2416.  Approx.  est. 
of  excavation,  96, 2417.  Description  of  characteris- 
tics of  Allouez  B.  and  the  Brule  E.,  96,  2410;  of 
Brule  E.  Valley,  96,  2411;  of  St.  Croix  R.  from  the 
summit  to  the  Mississippi,  96,  2412.  Approx.  est. 
for  dams,  96,  2420;  for  locks  and  lifts,  96,  2421. 
Summary  of  data,  96,  2423.  List  of  prominent 
bench  marks,  96,  2424.  List  of  dams  in  operation 
for  logging  purposes  or  otherwise  along  the  route, 
96,  2431.  List  of  dams  selected  for  the  storage  of 
water  or  canalization  purposes  along  the  route,  96, 
2432. 

Nemadji-Kettle  route:  Description  of  characteris- 
tics, 96,  2432.  Drainage  areas,  06,  2437.  Gaug- 
ing, 96, 2437. 

St.  Louis  R.-Mississippi  route:  Description  of, 
96,  2438,  2442,  2444.  Gaugings,  96,  -2441.  Sur., 
96,  2442,  2443.  Water  power  of  the  St.  Louis  R., 
96,   2445.    Distances   and   elevations,    96,    2446. 


Water  supply  for  the  summit,  96,  2446.  Est.  cost 
of  acquisition  of  lands,  96,  2447;  of  excavation, 
96,  2447.  Approx.  quantities  and  cost  of  dams, 
96,  2450;  locks  and  lifts,  96,  2452.  List  of  promi- 
nent bench  marks,  96,  2454. 

Summary  of  approx.  data  for  routes  proposed, 
96,  2398. 

Length  of  the  dlHerent  routes,  96,  2401.  Lifts 
to  be  overcome  by  the  different  routes,  96, 2402. 

List  of  terminal  Hs.,  96, 2402. 

Water  supply,  96,  2402.  Total  amount  of  water 
required  and  available  for  the  different  routes,  96, 
2405.  Water  required  lor  the  summit  and  de- 
pendent levels  of  St.  Louis-Mississippi  route,  96, 
2405;  Brule-St.  Croix,  96,  2406;  Nemadji-Kettle, 
96,  2407. 

Sectional  dimensions  of  certain  constr.  and  pro- 
posed canals  of  the  world,  96,  2409. 

Comparison  of  some  of  the  canals  of  the  world, 
00,  3627. 

Comparison  of  rail  and  canal  routes,  00, 3622. 

PROJECTS. 

In  1896  Maj.  Sears  est.  $7,050,000  to  constr.  barge 
canal  80'  w.  at  the  water  surface  and  69'  w.  at  the 
bottom,  and  7'  d.,  along  route  No.  1,  exclusive  of 
the  cost  of  compensation  for  the  vested  rights  of 
the  logging  interests;  $10,676,715  to  constr.  a  canal 
of  similar  dimensions  along  route  No.  3,  exclusive 
of  compensation  for  the  vested  rights  of  water  com- 
panies for  the  use  of  the  watsr  of  the  St.  Louis  B.; 
and  $18,015,112  to  constr.  a  SS.  canal  along  the 
same  route  100'  w.  at  bottom,  121'  w.  at  water 
surface,  and  7'  d.  If  the  terminal  for  the  waterway 
should  be  near  St.  Paul,  route  No.  3  would  cost 
$19,000,000  more  for  barges  and,  if  practicable, 
$30,000,000  for  SS.,  96,  2394. 

Maj.  Sears  reported,  1899,  that  canal  costing 
about  $7,000,000  was  feasible,  but  that  because  of 
the  proximity  of  many  well-equipped  RE.  lines, 
and  the  great  cost  of  canal  transportation  as  com- 
pared with  other  methods,  the  constr.  of  the  canal 
not  a  public  necessity,  00,  3614. 

Approx.  est.  of  reimbursement  of  dam  and  water 
companies,  00,  3628. 

SXXRVETS. 

Ex.  and  sur.  for  the  location  of  a  canal  connecting 
Lake  Superior  with  Mississippi  R.  by  3  designated  _ 
routes  au.  act  Aug.  17,  1894;  made  by  Maj.  Sears, ' 
1894-96  (see  Projects),  95,  2687;  96, 2390. 

Supple.  R.  called  for  by  act  Mar.  3,  1899;  made 
by  Maj.  Sears,  1899  (E.  not  fav.  to  U.S.  constr. canal; 
see  Projects),  00,  3613. 

Pre.  ex.  of  canal  connecting  Lake  Superior  and 
the  Mississippi  R.,  by  way  of  St.  Croix  E.,  Minn, 
and  Wis.,  au.  act  Mar.  3, 1909.  R.,  Lt.  Col.  Fitch, 
Aug.  30,  1909  (H.  D.  304,  61st,  2d)  (unlav.),  10, 
767. 


LL-33 


NEMADJI  RIVER,  WIS. 


COMMERCE. 

Description  of,  93,  2694. 

ENGINEERS. 

Chief  of  Engineers. 
In  charge.    Maj.  C. 


R.,  93,  344. 
B.  Sears,  1892. 


R.,  93, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  2694.    Empties  into  Superior 


B.  near  its  s.  end  and  almost  opposite  the  U.S.  ps. 
which  define  the  Superior  entrance,  93,  2692.  _  It 
rises' in  Moose  Lake  about  30  m.  sw.  of  Superior; 
is  a  crooked  stream  subject  to  freshets  in  the  spring, 
93,  2694. 

SURVEYS. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Sears 
(B.  unfav.),  93,  2692. 


rSee  pp.  14-22  fori 
LexplanatlODS,  etc.  J 
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LL-!?3(b)     ALLOUEZ  (AUonez)  BAY  AND  NEMADJI  RIVER, 
LAKE  SUPERIOR,  WIS. 


ENGINEERS. 

Clilet  of  Engineers. 


B.,  91, 316. 


Indiaige: 

Maj.  J.  B.  Quiirn.    B.,  91, 2512. 

Col.  O.  M.  Foe.    B.,  91, 2S13. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  91, 2513. 

SURVEY. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Maj 
QuiBn,  91,  2512.  Indorsement  of  CoL  JPoe  (imfav. 
to  Nemadji  B.),  91, 2513. 


LL-34(a) 


BRULE  HARBOR,  WIS. 


ENGINEERS. 
Cblel  ol  Engineers.    B.,  12, 973. 
In  charge.    Lt.  Ck>l.  F.  B.    Shunk,  1912,  12, 


SUB  VET. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911  (B.  to 
come),  18,  973. 


LL-35  (b)    IRON  RIVER,  LAKE  SUPERIOR,  AND  FLAG  LAKE 
AND  MOUTH  OF  FLAG  RIVER,  WIS. 


COMMEBCE. 

Description  of.  Unimportant,  95,  2581,  2582, 
2583. 

ENGINEERS. 

Chief  of  Engineers.    B.,  95,  352. 
In  charge.    Maj.  C.  B.  Sears,  1894-95.    B^  95, 
2580. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  95, 2581, 2582. 

Iron  R.  and  Flag  Lake  and  B.  within  6  m.  of 
each  other,  95, 2581. 

Mouth  of  Iron  R.  on  the  s.  shore  of  Lake  Superior 
distant  from  Duluth  29  m.  e.;  a  small  stream  about 
18  m.  1.,  dammed  for  log  storage  about  800'  above 
its  mouth,  95, 258L 


Flag  Lake  and  mouth  of  Flag  B.  are  located 
about  34  m.  from  Duluth  e.;  B.  about  13  m.  1.; 
the  i&ke  is  a  slough  of  the  B.  about  li  m.  1.,  with 
an  average  w.  of  300',  96,  2582. 

PBFVATE  WOBK. 

Iron  B.:  The  B.  enters  Lake  Superior  bet.  2 
rough,  round,  timber-crib  ps.  built  by  a  sandst. 
company,  95, 2581. 

Flag  B. :  2  rough  timber  cribs  built  at  the  mouth, 
by  a  private  company  some  time  previous  to  ex. 
of  1894,  95,  2582. 

SUBVEY. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
gears  (B.  unfav.),  95, 2580. 


LL-36 


PORT  WING  HARBOR,  WIS. 


APFBOPBIATIONS. 

1902, 

125,000,03,2026. 

1905, 

19,992,06,1990. 

1907, 

2,000,07,1846. 

1909, 

*5,000,  09, 1917. 

1910, 

5, 000>  10,2070. 

1911, 

3,000,11,2274. 

1912, 

10,000,18,2464. 

Total, 

69,992 

COMMEBCE. 

Description  of;  increasing  the  eflectiveness  of  the 
locality  lor  a  H.  of  refuge  for  the  existirLg  end  prob- 
able future  C,  97, 2644,  2645. 

H.  imp.  has  developed  C.  of  port,  07, 593. 

Increase  in  extent  of  C.  indicated,  OS,  636, 1913. 

Belation  of  cost  of  imp.  to  value  of  freight  bandied, 
09,  669;  10,  742;  11,  799;  12,  957. 

CONTBACTS. 

1903.  Eugo  &  Tims,  p.  work  and  dr.,  prices 
given,  03, 1810. 

1904.  Northern  Dredge  Co.,  dr.  15,000  c.  y.,  17*. 
c.  y.,  04, 2763. 

1905.  Whitney  Bros.  Co.,  building  w.  p.,  06, 
1990;  06, 1712. 


1907.  Zenith  Dredge  Co.,  dr.  14,000  o.  y.,  173* 
c.  y.,  07, 1846.  Whitney  Bros.  Co.,  building  revet. 
Umer  end  w.  p.  and  repairs  to  p.,  prices  given,  08, 
1914. 

1909.  Northern  Dredge  &  Dock  Co.,  dr.,  17Ji|! 
0.  y.,  09, 1917. 

1911.  Northern  Dredge  &  Dock  Co.,  dr.,  13U 
c.y.,  11,2274. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  97,  393;  00,  521;  03, 
432;  03,  468;  04,  508;  05,  514;  06,  566;  07,  592; 
08,  635;  09,  667;  10,  740;  11,  798;  13,  956. 


In  charge: 

Maj.  C.  B.  Sears,  1897-, 


B.,  97,  2643;  00,  3631, 


Capt.  D.  D.  GaOlard,  1901-03.    R.,  03, 2026. 

Maj.  L.  H.  Beach,  1903.    R.,  03, 1809. 

Capt.  C.  L.  Potter,  1903-06.  R.,  04, 2761;  (Mai.) 
06, 1989;  06, 1711. 

Maj.  G.  D.  Fitch,  1906-11.  R.,  07,  1845;  08, 
1912;  (Lt.  Col.)  09, 1916;  10, 2069. 

Maj.  F.  B.  Shunt,  1911-.  R.,  11,  2273;  (Lt. 
Col.)  13, 2463. 

Assistant.    M.  W.  Lewis.    B.,  00,  3635. 


30462° 


*  Allotment. 
-H.  Doc.  740,  63-2; 81 
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LEGAL  PROCEEDINGS. 

Land  needed  tor  imp.  conveyed  to  U.S.,  0.3, 1809. 

OPERATIONS. 

1903-03.  24,333  c.  y.  dr.  under  contract; 
constr.  of  e.  p.  commenced,  03, 1810. 

1903-04.  East  p.  completed;  wing  wall  built, 
04, 2762. 

1904-05.    15,041c.  y.  dr.,  05, 1989. 

1905-06.    West  p.  built;  addl.  st.  placed  in 


e.  p.,  06, 1711-12. 

ir - 


906-07;    Repairs  to  ps.,  07, 1846. 

190.7-08.  Wing  wall  w.  p.  built;  p.  repaired; 
16,212  c.  y.  dr.  under  contract;  addl.  dr.  by  time- 
work,  08, 1912. 

1908-09.    7,015  c.  y.  dr.,  09, 1916. 

1909-10.    17,767  c.  y.  dr.,  10,  741. 

1910-11.  14,919  c.  y.  dr.  lor  mainten.  and 
17,366  c.  y.  for  extending  turning  slip,  11, 2273. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  on  Flag  E.,  about  J  m.  within 
entrance  of  E.,  whicli  lies  on  the  s.  shore  of  Lake 
Superior,  about  34  m.  e.  from  Duluth,  97,  2643; 
00,  3632. 

Condition  of  works  and  d.  of  w.,  03,  469,  1810; 
04,  609,  2762;  05,  515,  1989-90;  06,  667,  1712;  07, 
693,  1845;  08,  636,  1912-13;  09,  668,  1916;  10,  741, 
2070;  11,  798-99,  2273-74;  18,  966-67,  2464. 


PRIVATE  WORK. 

Citizens  of  the  place,  1896,  had  expend,  some 
$19,000  in  building  ps.  and  dr.  bet.  them,  and  for 
1,000'  or  so  inside,  97, 2644. 

Dr.  by  private  enterprise,  03,  433;  03,  469;  08, 
1913;  09, 1916. 

PROJECTS.  . 

Maj.  Sears,  1899,  est.  $42,697  for  2  parallel  ps.  and 
dr.,  00,  3634. 

Act  June  13,  1902,  au.  proj.  in  accordance  with 
R.  (H.  D.  114,  66th,  1st),  which  provides  tor  2 
parallel  ps.  of  piling  filled  in  with  slabs  and  topped 
with  large  rs.;  p.  to  be  200'  apart  and  800'  and  825' 
1.,  resp.;  chan.  18'  x  150'  to  be  dr.  bet.  ps.  and  for 
600'  Aong  slough;  est.  cost,  $44,992.  U.S.  to  be 
given  clear  title,  without  cost,  to  all  land  needed 
for  imp.,  03,  432,  2026.  Est.  cost  increased  to 
$56,539,  08, 1913. 


SURVEYS. 

Ex.  au.  act  June  3,  1896;  made,  1896,  by  Mai. 
Sears  (R.  fav.),  97,  2643. 

Ex.  and  sur.  au.  act  Mar.  3,  1S99;  made  by  Maj. 
Sears,  1899  (R.  fav.;  see  Projects),  99,  3631. 

Maps.    03,1810. 


LL-28(b) 


CORNUCOPIA  HARBOR,  WIS. 


COmMERCE. 

Small  and  likely  to  be. 


(H.  D.  415, 62d,  2d.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  13,  973. 

In  charge.    Lt.  Col.  F.  R.  Shunk,  13, 943. 

PHYSICAL  DATA. 

H.  on  s.  shore.  Lake  Superior,  48  m.  from  Du- 
luth.    (H.  D.  415,  62d,  2d.) 


PRIVATE  WORK. 

Citizens  have  tried  to  make  break'r.    (H.  D.  415, 
62d,  2d.) 


SURVEY. 

Pre.  ex.  au.  act  Feb.  27,  1911;  Rs.  by  Lt.  Col. 
Shunk,  Sept.  26, 1911  (unfav.)  (H.  D.  416,  62d,  2d) 
13,  973. 


LL-30 


BAYFIELD  HARBOR,  WIS. 


ENGINEERS. 

Cliiet  of  Engineers.    R.,  80, 206. 
In  charge.    Maj.  H.  M.  Robert,  1880.    R.,  80, 
1929.  ^ 

Assistant.    L.  Y.  Schermerhorn.    R.,  80, 1929. 


SURVEYS. 

Au.  act  Mar.  3,  1879;  ex.  made  by  Maj.  Robert; 
nothing  found,  79, 155;  80, 1929. 


LL-33 


ASHLAND  HARBOR,  WIS. 


1888, 
1890, 


APPROPRIATIONS. 

1886,  $22,600,86,449. 
60,000,88,1818. 
60,000,90,2296. 
45,000,93,2139. 
25,000,95,2556. 
27,000,96,2353. 
35,000,99,2704. 
40,000,03,2027. 
60,000,05,1992. 
90,000,07,1849. 
25,000,00,1921. 
30,000,10,2074. 
30,000,  11,2277. 
20,000,13,2467. 


1894, 
1896, 
1899, 
1902, 
1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


Tgtai,  569,500,13,2467. 


COMMERCE. 

Necessity  for  break'r  protection  to  wharves  and 
ps.,  85, 2011. 

Increase  in  staple  exports,  89, 2016;  90, 2296. 

Description  of;  probability  of  increase  of;  princi- 
pal shipments,  iron  ore  and  lumber,  93,  2676;  98, 
2241. 

Increasing  in  the  e.  part  of  the  town,  97, 2604. 

From  1886  to  1899,  C.  valued  at  1365,000,000;  00, 
3593. 

Great  increase  since  beginning  of  imp.,  10,  744, 

Total  cost  of  imp.  amounts  to  one-eleventh  of  1%, 
of  value  of  C.  during  time  of  imp.;  an.  expense  or 
imp.  amounted  in  1909  to  $0.0045  t.  on  freight,  to, 
one-eighth  of  1%  on  value  of  freight,  and  to  one-, 
fourth  of  1%  of  the  savings  in  rates  by  water  over 
those  by  raU,  est,  tp  b?  $1.78  t.,  or  $9,000,000  tot 
year,  10, 745. 


rSee  pp.  14-22  for] 
Lexplanations,  etc.J 
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Diagram  showing  relation  of  app.,  t.,  and  value 
otC,  11,2276. 

Description  of,  and  beneficial  effect  of  proj.  on 
rates,  11, 801,  802;  18,  969. 

Traffic,  1911,  of  port  and  vicinity,  3,621,279  t. 
(and  logs  valued  at  about  $514,752);  decrease  under 
1910  of  about  40%,  la,  2468. 

CONTRACTS. 

1889.  H.  Steele,  break'r  constr.,  $11.45  run- 
ning f.,  89, 2017. 

1891.  H.  Steele,  break'r  constr.,  $25.95,  and 
brush  and  st.  dike  constr.,  $6.25  nmning  t.,  91, 
2501. 

1893.    H.  Steele,  p.  repairs,  $4,500,  94, 2025. 

1895.  Ashland  Brownstone  Co.,  furnishing  St., 
$4.19  cord.  P.  F.  Ferguson,  furnishing  slabs,  $1.50 
cord,  95,  2556. 

1896.  A.  &  D.  Sang,  St.,  $4.37  cord,  97,  2606. 

1897.  C.  S.  Barker,  dr.,  lit  c.  y.,  97, 2605. 
1900.    Hugo  &  Tims,  break'r  extension,  $20,976, 

00,  3594. 

1903.  A.  Donald  &  Co.,  st.  in  place  on  break'r, 
85*  t.,  03,  1812.  James  Pryor,  dr.,  24$  o.  y.,  03, 
1811. 

1905.  George  Wieland,  placing  st.  on  break'r, 
790 1.,  06, 1714. 

1907.  Alexander  Sang,  about  70,000  t.  st.  in 
place  on  break'r,  990  t.;  Zenith  Dredge  Co.,  dr. 
about  92,000  o.  y.,  at  14Jt  c.  y.,  07, 1849. 

1909.  Alexander  Sang,  placing  sandst.  and 
granite  on  break'r,  $1.05  t.  for  sandst.  and  $2.10  for 
granite,  09, 1921. 

1910.  Alex.  Sang,  building  pierhead;  St.,  $1.25 
t.;  pierhead  complete,  excl.  of  St.,  $4,218,  11,  2277. 

1911.  Zenith  Dredge  Co.,  dr.,  11J0  c.  y.,  s.  m., 
11, 2277. 

1913.  Sang  &  Miller,  sandst.  core  for  rubble 
mound,  $1.24 1.,  and  900 1.  for  r.  in  place,  13,  2467. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  80,  206;  85,  307;  86, 
301;  87,  266,  1960;  88,  233;  89,  270;  90,  244;  91, 
313;  92,  299;  93,  340;  94,  311;  95,  347;  96,  303; 
97,  388;  98,  380;  99,  451;  00,  616;  01,  509;  03, 
433;  03,  469;  04,  509;  05,  616;  06,  668;  07,  693; 
08,  637;  09, 669;  10,  743,  757;  11, 800;  13,  967. 

Boards:  . 

Constituted,  S.  O.  No.  35,  to  report  upon  proj. 
for  imp.  of  Ashland  H.    R.,  87, 1961. 

(Maj.  Allen,  Capt.  Lockwood,  and  Capt.  Mar- 
shaU.) 

In  cbaige: 

Lt.  Col.  Bobert,  1880,  80, 1929. 

Lt.  Col.  Barlow,  1884-86.  R»  86,  2010,  2012; 
86, 1674. 

Capt.  C.  E.  L.  B.  Davis,  1887-89.  R_  87,  1957; 
(Maj.)  88, 1817. 

Mai.  J.  B.  Quinn,  1889-91.  R.,  89,  2015;  90, 
2295. 

Capt.  'W.  L.  Fisk,  1891-92.  R.,  91,  2500;  93, 
2137. 

Maj.  C.  B.  Sears,  1893-1900.  R.,  93,  2674;  94, 
2023;  95,  2664;  96,  2362;  97,  2603;  98,  22»0;  99, 
2703;  00,  3592. 

Capt.  D.  D.  Ganiard,  1901-02.  B.,  01, 2863;  03, 
2027. 

Maj.  L.  H.  Beach,  1903.    B.,  03, 1811. 

Capt.  Chas.  L.  Potter,  1904-06.  B_  04,  2763; 
(Maj.)  05, 1991;  06, 1713. 

Maj.  Graham  D.  Fiteh,  1907-10.  R.,  07,  1847; 
08, 1915;  (Lt.  Col.)  09, 1917;  10, 2071. 

Maj.  F.  E.  Shunk,  1911-.  K,  11,  2275;  (Lt. 
Col.)  13, 2465. 

Assistants: 

L.  Y.  Sohermerhom.    B.,  80, 1930. 

H.  N.  Babcock.    B.,  86, 1676. 

OPERATIONS. 

1888-89.    100 1.  f.  of  break'r  built,  89, 2015. 

1889-90.    4,550 1.  f.  of  break'r  built,  90, 2295. 

1S90-91.  Extension  of  break'r  in  progress 
under  contract,  91, 2500. 

1891-93.  Break'r  completed-  to  5,680';  breach 
in  Chequamegon  Pt.  closed  by  a  brush  and  st. 


dike  4,200'  1.;  repairs  to  old  portion  of  the  break'r, 
93,  2138. 

1893-94.  600  1.  f.  of  break'r  work  completed, 
93,  2674;  94,  2024. 

1894-95.    Break'r  repaired,  96, 2665. 

1896-98.  110,073  c.  y.  dr.  and  deposited  in 
break'r,  97, 2603;  98, 2240. 

1899-00.  About  91'  shore-arm  break'r  built 
under  proj.  of  1899  before  passage  of  act  of  1900  (see 
Projects).  Break'r  constr.  on  new  site  begun,  00, 
3692. 

1900-01.  91  1.  f.  break'r  built  on  line  of  old 
break'r  and  842 1.  f.  built  at  new  location,  01, 2863. 

1903-03.  2,722  t.  St.  placed  in  old  break'r; 
20,833  c.  y .  dr.  from  extension  of  chan.,  03, 1811. 

1903-04.  29,277  t.  St.  placed  in  old  break'r, 
04,  2764. 

1905-06.  16,552  t.  i.  placed  on  break'r,  06, 
1713. 

1906-07.  27,938  t.  r.  placed  on  brbak'r,  07, 
1847. 

1907-08.  103,182  c.  y.  dr.,  and  35,684  t.  st. 
placed  on  break'r,  08, 1915,  1916.  Detailed  state- 
ment of  progress  of  r.  revet,  from  1903  to  1908,  08, 
1916. 

1908-09.  43,116  t.  St.  placed  on  break'r,  09, 
1918. 

1909-10.  4,466  t.  granite  riprap  used  in  repair- 
ing break'r  revet.,  10, 2072. 

1910-11.  Pierhead  crib  18'  x  32'  x  48'  built  at 
w.  end  of  proposed  extension  of  main  break'r, 
with  top  2'  above  1.  w.,  and  360  t.  r.  placed  upon 
it  temporarily  and  red  light  installed;  11,704  c.  y. 
dr.  material  dumped  on  line  of  extension;  12,223 
c.  y.  dr.  from  enlargement  of  U.  S.  Chan.,  11,2276. 

1911-13.  122,107  c.  y.  dr.,  13,  2465.  Material 
dr.  1911  dumped  on  line  of  break'r  extension,  13, 
2465,  2466.  Sandst.  core  for  rubble  mound  com- 
menced, material  described,  4,378  t.  r.  delivered, 
completing  mound  for  103',  13,  2466. 

PHYSICAL  CHARACTERISTICS. 

Described,  80, 1930;  86, 1677;  93, 2674;  98, 2240. 

Turbulence  of  waters  of  H.  much  diminished  by 
constr.  of  break'r,  93,  2674;  94, 2024. 

Storms  damaging  works,  94,  2024;  96,  2665;  96, 
2362. 

New  site  for  break'r,  1900,  rocky,  00,  3592. 

Eflectiveness  of  break'r  during  storm  of  Sept., 
1905,  06,  569. 

Settlement  of  riprap  due  to  wave  action,  08, 1917. 

Description  of,  10,  743;  11,  801;  13,  959. 

Table  of  opening  and  closing  navigation,  11, 
2279. 

Settling  of  p.  crib,  13,  2466,  2467. 

PLANS. 

By  Lt.  Col.  Barlow,  1885,  pile  and  slab  break'r, 
about  8,000'  1.,  about  2  m.  ne.  of  ore  dock,  at  est. 
cost  of  $132,377,  and  removing,  by  dr.  to  12',  shoal 
in  front  of  Mueller  &  Ritchie's  wharf,  at  an  est.  of 
$10,000,  86,  2013;  86, 1675. 

PRIVATE  (CITY  AND  RAILROAD)  WORK. 

H.  lines  estab.  by  city  of  Ashland,  93,  2674;  94, 
2024;  96,  2655. 

RE.  company  owning  ore  docks  at  the  city  au. 
to  place  dr.  material  dr.  from  its  docks  against 
break'r,  96, 2352;  97,  2604. 

PROJECTS. 

By  BE.,  1887,  imp.  of  Ashland  H.  by  closing 
breach  in  Cheguamegon  Pt.  with  pile  revet.  4,300' 
1.,  and  dr.  chan.  18'  x  100'  in  front  of  and  touching 
principal  wharvesof  city,  with  semicircular  tium  ing- 
basinot 400' radius;  est.j$83,640, 87, 1966;  88,1817, 
1818.  Proj.  abandoned,  1889,  at  request  of  citizens 
of  Ashland,  and  new  proj.  submitted  by  Maj. 
Qulnn,  and  approv.  by  BE.  This  provided  for 
dr.  Chan,  along  pg.  17'  x  200',  and  constr.  of  4,650 
1.  f.  of  break'r  projecting  into  the  B.  in  such  a 
manner  as  to  protect  the  wharves  from  wave  ac- 
tion; inner  end  of  break'r  to  be  1,000'  outside  of 
estab.  dock  Ime.    Est.,  $247,967.50,  89,  2015,  2016. 

In  1S90,_  after  completion  of  break'r  as  proj., 
proj.  modified  to  provide  for  excavation  of  chan. 
along  wharves  at  est.  of  $103,125,  90,  2296,  2296; 
also  constr.  of  2,320 1.  f.  of  break'r  extension,  mat-' 
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Comparative  d.  at  mouth  of  E.,  1856  to  1867, 
68,  85. 

Oscillation  of  water  surface,  68, 86. 

Description  of,  67,  63;  93,  2677;  98, 2242. 

Bar  formation  at  entrance,  93,  2677;  94,  2026, 
2027;  95, 2557,  2558;  96, 2365. 

■Sediment  deposits  from  floods  causes  redr.  every 
few  years,  00,  3595. 

Condition  of  works,  and  d.,  01,  610;  10,  747, 
2076;  11,  803,  2279;  13,  962. 

An.  shoaling  of  Chan.,  OS,  1994;  06,  1716;  07, 
596;  09,  673,  1923. 

Cause  of  shoaling  discussed  in  H.  D.  444,  60th, 
1st,  09,  673. 

Damage  to  worlds  by  storms,  06, 1717. 

Iceherg,  IS,  2470. 

PLANS. 

By  Maj.  Quinn,  1889,  dr.  har  across  clian.  en- 
trance; an.  cost,  S15,000,  89, 2018. 

PKIVATE  WORK. 

Attempted  imp.  on  part  of  county  of  Ontonagon 
referred  to,  68, 85.  Citizens'  pile  work  at  the  inner 
end  of  w.  p.,  73,  136.  Dr.  mside  shore  line  con- 
sidered local  work,  67,  64. 

In  1896  Chan.  d.  to  12'  under  joint  action  of  the 
Diamond  Match  Co.,  the  town  of  Ontonagon,  and 
the  U.  S.,  96, 2365. 

Co.  au.  app.  1500  lor  continuing  dr.  done  by  US. 
Ontonagon  Lumber  &  Cedar  Co.  expend,  about 
$100  in  dr.  near  their  property,  05,  517, 1993-94. 

Private  dr.  in  front  of  docks,  10, 2076. 

PROJECTS. 

By  Maj.  Wheeler,  constr.  2  parallel  ps.  of  crib- 
work,  250'  apart,  2,160'  and  2,340'  for  the  respective 


1.  of  the  w.  and  e.  ps.,  across  present  chan.  and 
bar  at  mouth  of  E.  to  the  18'  curve  of  Lake  Supe- 
rior; est.,  4292,801.  Increased,  for  dr.,  to  1363,770, 
67,  20,  63,  65;  68,  27,  87;  86,  1641.  Amount  re- 
quired for  completion,  $161,170,  79,  151.  Dis- 
cussion of  method  of  constr.  of  p.  work,  and  of 
position  of  ps.,  67,  63.  Aggregate  of  app.,  1867  to 
1886,  inol.,  $285,600,  86,  1642;  87,  1967.  Probable 
increase  of  est.  due  to  advance  of  outer  bar,  86, 
1641;  87, 1967. 

Act  June  25,  1910,  au.  further  imp.  by  so-called 
"smaller  plan,"  which  provides  for  Chan.  17'  x  150' 
at  1.  w.  in  lake,  15'  x  100^  bet.  ps.,  and  2  short  chans. 
15'  X  75'  from  inner  end  of  ps.  to  nearest  principal 
wharves;  est.,  $15,400,  with  $8,000  an.  mainten., 
and  addl.  $1,000  for  mainten.  of  ps.  (H.  D.  602, 61st, 
2d),  10,  746. 

STTRVETS. 

Inferred  from  1867,  67, 17. 

Minor  surs.,  93, 2677;  94, 2027. 

Sur.  for  18'  U.  of  refuge  au.  act  Time  6,  1896. 
Not  made,  because  of  obliteration  of  chief  C.  of 
town  by  fire,  99,  466. 

Pre.  -ex.  au.  act  June  13,  1902,  to  determine 
whether  further  imp.  should  be  made.  R.  by 
Capt.  Gaillard,  Jan.  17,  1903;  not  considered  de- 
sirable "at  present  time"  to  make  further  imp. 
except  to  maintain  d.  contemplated  by  existing 
proj.  (H.  D.  235,  68th,  2d),  04,  618,  2796. 

Pre.  ex.  au.  act  Mar.  2, 1907,  with  view  to  chang- 
ing course  of  E.  R.  by  Maj.  Fitch,  Sept.  14, 1907; 
locality  not  considered  worthy  of  imp.  by  US. 
(H.  D.  444,  60th,  1st),  08,  647. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.  by 
Lt.  Col.  Fitch,  May  27  and  Oct.  23,  1909;  est. 
$15,400  (H.  D.  602,  61st,  2d),  10,  758. 

Maps.  (H.  D.  602,  61st,  2d.)'  Of  Ontonagon  H. 
76,  ii,  322;  88, 1820;  03, 1814. 


LL-36 


EAGLE  HARBOR,  MICH. 


APPROPRIATIONS. 

1866, 
1875, 
1876, 
1878, 
1879, 

$65,000r68, 
10,000,  75, 
12,000,  76, 
8,000,  78, 
2,000,  79, 

89. 

41. 

94. 

113. 

161. 

Total, 

197,000 

COMMERCE. 

Local,  68,  91;  70,  91.    Increase  of,  75,  41, 188. 

Requirements  of  C.  as  to  H.  of  refuge,  76,  ii,  328; 
77,  847. 

Eagle  H.  compared  with  Copper  H.,  76,  ii,  328. 

Distances  from  Eagle  H.  to  ports  in  vicinity,  76, 
ii  329 

'Unimportant,  77,  98,  847;  78, 1133, 1139. 

Average  length  of  season  of  navigation,  198  days, 
77,  860. 

CONTRACTS. 

1867.    D.  Quinn,  removal  of  r.,  $58  0.  y.,  67,  67. 

1869.  G.  W.  Townsend,  removal  of  r.,  $40  c.  y., 
69,  24,  72. 

1870.  E.  Dunbar,  removal  of  r.,  71, 108. 
1878.    C.  P.  McDougall,  building  and  placing 

cribs,  86,642.48,  79, 1481. 

1885.  W.  P.  Ealey,  removal  of  obstr.;  un- 
satisfactory progress  of  contract,  86, 1970. 

ENGINEERS. 

Chief  of  Engineers.    R.,  66,  iii,  8;  67, 20;  68, 

27;  69,  24;  70,  33;  71,  31;  73,  30;  73,  31;  74,  36; 
76,  41;  76,  94;  77,  98;  78,  112;  79,  151;  80,  202; 
81,  272;  83,  267;  83,  275;  84,  274;  85,  297;  86, 


291;  87,  257;  88,  233;  89,  272;  90,  246;  91,  315; 
93,  300;  93,  341;  94,  312;  95,  349. 

In  chaige: 

Maj.  W.  F.  Eaynolds,  66,  il,  41.  R.  and  est. 
66,  iv,  83. 

Maj.  J.  B.  Wlieeler,  1867-70;  67,  20.  R.,  68,  92; 
69  71  73. 

Capt.  J.  W.  Cuyler,  1870.  Temporarily  in  charge, 
70.  33. 

Maj.  D.  C.  Houston,  1870-73.  Rh  70,  91;  71, 
108;  73, 113. 

Maj.  F.  U.  Farquhar,  1873-76.  R.,  73, 137;  74, 
135. 

Maj.  H.  M.  Eobert,  1875-83.  B.,  75, 187;  76,  ii, 
323;  77,  845;  78,  1133;  79,  1480;  (Lt.  Col.)  80, 
1900;  81, 2036;  83,  2115. 

Capt.  F.  A.  Hinman,  1883-84.    R,  83, 1632. 

Lt.  Col.  J.  W.  Barlow,  1884-85.  R.,  84,  1828; 
85, 1970. 

Capt.  C.  E.  L.  B.  Davis,  1885-89.  R.,  86, 1643; 
87, 1970;  (Maj.)  88, 1821. 

Maj.  J.  B.  Quinn,  1889-SO.  R.,  89,  2020;  90, 
2299 

Capt.  W.  L.  Fisk,  1890-92.  R,  91,  2505;  92, 
2141. 

Maj.  C.  B.  Sears,  1893-96.  R.,  93, 2679;  94, 2028; 
95,  2560;  96,  2357. 

H.  Bacon,  67,  20,  60.    B.,  68, 89,  93;  69,  75. 

Capt.  J.  W.  Cuyler,  69,  71. 

Louis  Y.  Schermerhom,  C.  E.,  in  local  charge 
from  Mar.,  1875,  to  completion  of  work  in  1879,  78, 
1133.  R.,  76,  ii,  323;  77,  845,  851;  78,  1133;  79, 
1481. 

J.  F.  Huston,  77,  849;  78, 1140. 

C.  L.  Turner,  1879. , 


<  In  1896 ihe  $1,007.23  remaining  unspent  was  returned  to  the  Treas.,  96, 2357. 


r  See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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ESTIMATES.    (See  Projects.) 

History  of  est.,  74, 135;  77,  845. 

By  Maj.  Wieeler  (r.,  at  158  c.  y.),  chan.  80'  w., 
1184,024,  68,  28;  or  for  chan.  130'  w.,  $261,294,  68, 
28.    (Bacon's  est.,  $237,321.12,  68,  92.) 

Revised  by  Maj.  Farquliar  (r.,  at  $60  o.  y.), 
($231,570.64  +  amount  expend.,  $41,792.72),  $273,- 
362,  74, 136;  77,  845. 

Revised  by  Maj.  Robert  on  basis  of  r.  work  done 
(chan.  130'  w.),  158  and  $40  c.  y.  by  contract,  and 
$10.83  c.  y.  by  hired  labor,  with  guiding  cribs  in- 
stead of  brealc'r,  $97,000,  77, 98,  845.  Est.  for  guid- 
ing cribs,  77,  848,  849;  78, 1139.    For  dr.,  77,  848. 

OPERATIONS. 

History  of,  74,  136.  Proposals  opened  June  20, 
1867;  all  bids  rejected  and  new  called  for,  67,  21. 

1867-68.  Contract  with  David  Quinn,  of 
Chicago  (Aug.  10,  1867),  for  removal  of  r.,  at  $58 
c.  y.,  67,  57.  Difficulties,  68,  91.  100  c.  y.  of  r. 
removed,  68,  28,  91.  Surface  blasting  failed,  68, 
91,  94;  69,  74,  V7.  Result  of  Quinn's  work,  69, 
75.    Causes  of  his  failure,  69,  75.    (See  Contracts.) 

1868-69.  Readvertised  Oct.,  1868,  69,  75. 
Contract  with  George  W.  Townsend,  of  Boston 
(Jan.  26,  1869),  at  $40  o.  y.  During  season  he  re- 
moved 646J  c.  y.,  70,  91,  33.  Failed,  70,  34.  Ap- 
plication for  extension  of  time  refused,  70,  91. 
(See  Contracts.) 

1869-70.  546J  c.  y.  removed  to  date,  as  per 
reports,  68,  28,  91;  70,  91.  Sur.,  Mar.,  1870, 
showed  but  470  c.  y.  had  been  removed,  70,  91. 

1870-71.  Contract  entered  into  with  Richard 
Dunbar,  of  Washington,  D.  C,  who  failed  to  do 
anything,  71,  31,  108.  Operations  abandoned  to 
await  result  of  work  at  Hell  Gate,  N.  Y.,  71,  108; 
73, 137. 

1875.  Proj.  approv.  for  work  by  hired  labor; 
plant  purchased;  drilling  commenced  from  plat- 
form July  15;  blasting  began  Aug.  13;  work  sus- 
pended Oct.  30,  76,  il,  325,  327.  Description  of 
methods,  76,  ii,  323.  Results  and  deductions 
therefrom,  76,  il,  326. 

1876.  Operations  recommenced  June  6,  76,  ii, 
330.    Resulte  aiid  deductions,  77,  847. 

1877.  Drilling  and  blasting  renewed  May  24. 
Dr.  began  June  26,  and  removed  3,000  c.  y.  broken 
r.  and  200  c.  y.  bowlders.  Total  r.  removed  by 
dr.  and  by  hoisting  scow  (to  d.  of  14'  below  1.  w. 
of  1808,  Chan.  130'  w.)  under  last  proj.,  3,350  c.  y., 
or  5,964  c.  y.,  s.  m.  Total  expend,  under  proj.  to 
date,  $42,940.13.  Gross  cost  per  y.  in  place,  $12.82; 
s.  m.,  $7.20.  Net  cost  (excl.  office  expenses  and 
market  value  of  plant  at  close  of  work)  per  y.  in 
place,  $10.83;  s.  m.,  $6.08,  78,  112,  1137,  1139. 
Range  lights  erected  by  U.S.  Lighthouse  Board, 
78, 1139. 

1879.  3  guiding  cribs  placed,  one  on  e.  side  and 
one  on  w.  side  of  excavation.  Sunk  through  ice; 
works  closed,  79, 1480.  List  of  materials  used,  79, 
1481.  Result  of  operations:  Chan,  holding  14'  for 
a  w.  of  130'.  79, 1481. 

1880-81.  St.  filling  put  into  guiding  cribs, 
81, 272. 


1882-83.  Slight  repairs  made  to  guiding  cribs, 
83, 275. 

1884-85.  Removal  of  bowlders  from  chan., 
86, 1970. 

1885-86.  Completion  of  removal  of  bowlders, 
86, 1644. 

1887-90.  Proj.  completed  and  no  further 
operations  contemplated,  88,  1821;  89,  2020;  90, 
2299;  91,  2605;  93,  2142. 

1894-95.    Piers  repaired,  95,  2660. 

PHYSICAL  CHARACTERISTICS. 

Of  H.,  66,  iv,  82;  68,  89;  77,  847. 
Diflerence  bet.  water  levels  of  1865  and  1868  of 
1',  68,  93;  of  1868  and  1876,  77,  849. 
General  description,  76,  ii,  323. 
Meteorological  observations,  76,  ii,  329. 
Length  of  season  of  navigation,  198  days,  77,  850. 

PROJECTS.    (See  Estimates.) 

History  of,  74, 135. 

Original,  by  Maj.  Raynolds,  removal  of  r.  on 
bar  to  14'  water,  130'  x  260';  1,803  c.  y.  of  excava- 
tion, at  $81,  and  1,290'  of  crib  pier  15'  w.;  est.,  $191,- 
189,  66,  iii,  9,  iv,  83,  84;  67,  256;  68,  27;  or  to 
admit  vessels  drawing  14'  (d.  of  chan.,  16')  would 
treble  excavation  at  addl.  expense  of  $292,032, 
67, 266. 

Revised  by  Maj.  Wheeler,  for  a  break'r  with 
Chan.  14'  X  130'  (3,372  c.  y.,  est.,  $195,688).  For  an 
80'  chan.  and  break'r,  $184,024.72;  for  a  chan.  130' 
w.  and  break'r,  $237,321.12,  68,  92.  (Bacon's  est., 
68,  90,  93.) 

By  Maj.  Houston,  for  120'  chan.,  $216,000,  70,  91. 

By  Maj.  Farquhar,  1873,  130'  chan.  and  20' 
break'r,  by  hired  labor,  $248,000,  73, 137. 

Revised  in  1874  (2,843  c.  y.  of  r.  work  by  hired 
labor,  at  $50  to  complete)  and  a  30'  break'r,  $231,- 
670  +  amount  expend.,  $41,792.72=$273,362.36,  74, 
36;  77,846. 

By  Maj.  Robert,  guiding  cribs  instead  of  break'r, 
reducing  total  est.  $176,362,  and  at  a  total  cost  for 
the  whole  work  of  $97,000,  77,  98,  845,  848.  [Com- 
pleted at  cost  of  $93,000.] 

The  proj.  for  imp.  of  this  H.  was  adopted  1866, 
modified  1868,  1874,  and  1878,  and  completed  1879; 
cost.,  $93,000.  As  finished  it  consisted  in  opening 
a  chan.  14'  x  130'  through  the  rocky  reef  obstr. 
entrance  to  the  H.,  and  defining  entrance  through 
the  reef  by  a  guiding  crib  on  each  side  of  the  chan., 
79,  1480;  87,  1970;  88,  1821.  Maj.  Davis  con- 
sidered the  work  accomplished  as  fully  satisfying 
the  demands  of  C,  88, 1821;  91,  2505. 

SURVEYS. 

By  U.  S.  Lake  Sur.  in  1866,  66,  iv,  82.  First 
proj.  made  on  this  sur. 

By  H.  Bacon,  through  ice,  Jan.,  1868,  68,  27, 
89  93 

by  H.  Bacon,  Dec,  1868,  69,  76. 

By  H.  Bacon,  Mar.,  1870,  70,  91. 

By  L.  Y.  Schermerhom,  Feb.,  1876,  77, 845. 

Maps  and  sketches.    76,  ii,  328;  78, 1138. 


LL-36(b)     LAKE  SUPERIOR,  MICH. 

Point.) 


(Vicinity  of  Keweenaw 


ENGINEERS. 

Chief  of  Engineers.    R.,  06,  579. 

In  charge.    Maj.  Chas.  L.  Potter,  06,  668. 

StJBVEY. 

Fre.  ex.  au.  act  Mar.  3,  1906,  of  s.  shore  of  Lake 


Superior,  in  vicinity  of  Keweenaw  Pt.,  to  deter- 
mine whether  H.  of  refuge  should  be  estab.  in  that 
locality.  R.,  Maj.  Potter,  Oct.  14, 1906  (H.  D.  158, 
59th,  1st)  (unfav.),  06,  579. 
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LL-38 


COPPER  HARBOR,  MICH. 


COMMERCE. 

Description  of.    No  local  C.  (see  Physical  char- 
acteristics), 00,  3638. 

ENGINEERS. 

Cbiet  of  Engineers.    R.,  00,  522. 
In  cbarge.    Maj.  C.  B.  Sears,  1899-1900.    R., 
00,  3636,  3641. 
Assistant.    M.  W.  Lewis.    R.,  00,  3639. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    A  snug  land-locked  H.,  3±  m.  1. 
and  of  1,700'  average  w.,  at  the  most  n.  point  of 


the  Great  Keweenaw  Peninsula.  About  70%  of 
the  total  t.  passing  through  the  "Soo"  Canal 
passes  within  a  few  m.,  00,  3637. 

PROJECTS. 

Maj.  Sears,  1899,  est.  S2,000  to  remove  a  small 
shoal,  00,  3637. 

SURVEYS. 

Ex.  and  sur.  for  18'  (already  existing),  au.  aet 
Mar.  3,  1899;  made  by  Maj.  Sears,  1899  (R.  fov.; 
see  Projects),  00,  3636. 


LL-40 


LAC  LA  BELLE  HARBOR,  MICH. 


COMMERCE. 

Unimportant,  66,  Iv,  90. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  66,  iil,  9,  34,  iv,  86; 

86,  307. 

In  cbarge: 

Maj.  W.  F.  Eaynolds,  1866-67.    R.,  66,  iv,  85, 
86,  90;  67,  256. 
Lt.  Col.  J.  W.  Barlow.    R.,  85, 2005, 2007. 

LEGISLATION. 

By  act  July  3,  1866,  100,000  acres  of  land  granted 
to  Michigan  to  aid  in  constr.  of  canal;  canal  to  be 
at  least  75'  x  100',  and  carrying  at  least  12'  of  w., 
66,  iv,  86. 

PHYSICAL  CHARACTERISTICS. 

General  characteristics  of  locality,  66,  ili,  9,  iv, 
85,  86;  85,  2006. 

Light  and  unstable  nature  of  the  sand  to  be  ex- 
cavated, 66,  iii,  9,  iv,  85,  86. 

PLANS. 

By  Maj.  Eaynolds,  1866,  sheet  piling  and  dr.  in 
canal  cut,  $92,000  (increased  to  $250,000  for  p.  ex- 
tension and  increased  d.,  67,  256),  66,  iii,  9,  iv,  86. 


By  Col.  Barlow,  1885,  repairs  to  ps.  and  canal 
built  by  a  corporate  company,  and  for  d.  chan.  by 
dr.  bet.  the  ps.  and  through  the  canal;  est.,  $25,000. 
Or  for  constr.  of  H.  of  refuge,  providing  for  a  chan. 
of  entrance  thereto  18'  d.;  est.,  $114,000,  85,  2008, 
2009. 

PRIVATE  AND  CORPORATE  WORK. 

(See  Plans.) 

By  the  Lac  La  Belle  Harbor  Imp.  Co.,  canal 
111'  w.,  with  a  min.  d.  of  8J',  excavated,  connecting 
Lake  Superior  and  Lac  La  Belle,  and  2  ps.,  cover- 
ing the  Lake  Superior  entrance  of  the  canal,  built, 
the  one  on  the  n.  side  227'  1.,  on  s.  side  440'  1.,  66, 
ii,  9,  iv,  85.  Proj.  and  est.  of  the  company's  engi- 
neer for  completion  of  the  work,  dr.  to  12'  in  cut 
and  extension  of  n.  p.  373',  of  the  s.  p.  196',  66,  iv, 
85.    Est.,  addl.,  for  completion,  $22,400,  66,  iv,  85. 

To  Aug.,  1866,  $68,100  spent  by  private  enterprise, 
66,  iv,  85. 

SURVEYS. 

Au.  act  July  5,  1884;  made  by  Col.  Barlow,  85, 
2005. 
Ex.  by  Maj.  Eaynolds,  66,  iv,  85,  86. 


LL-41 


KEWEENAW  WATERWAY,  MICH. 


Part. 

Title. 

Period. 

Appropria- 
tion. 

a 

Keweenaw  Waterway,  Mich 

1879-1912 
1893-1912 

$1,750,128.70 
299,685.51 

b 

Total 

2,049,814.21 

Part  (a),  LL-ll  Keweenaw  Waterway,  Mich.  (Waterway  from 
Keweenaw  Bay  to  Lake  Superior). 


APPROPRIATIONS. 

1886,      1  $10, 000. 00,  86,  456. 

3,2166. 
",  2474. 


i»5t>,  ^91U,UUU.  UU,  SO, 

f  "10,000  001  Qo  , 

1890'^  » 350,000.  00^,,'; 

1  4  5,128.70j'^'*'' 


1892, 
1894, 
1896, 
1897, 


"10,000  001, 
»  350,000  00  ^ 

4  5,128.70) 

50,000  00, 
130,000  00,95,2563. 

50,000.00,96,2360. 
350,000.00,97,2611. 


450,000.00,98,2246. 
110,000.00,00,3601. 
145,000.00,01,2873. 

10,000  00,08,2030. 

45,000.00,05,1999. 

35,000.00,10,2082. 


1898, 
1900, 
1901, 
1902, 
1905, 
1910, 


Total,  1,750,128.70  (18,  2474,  does  not  incl. 
app.  of  1886). 


» App.  for  board  ex.  "or  as  much  as  may  be  necessary.' 
'  Por  mainten.  of  canals. 


'  For  purchase  of  Portage  canals, 
f  H.  lines,  Portage  Lake. 


rSee  pp.  14-22  fori 
Lezplanatlona,  etc.  J 
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COMMEKCE. 

National  importance  of  route,  87, 1977. 

Tonnage  and  freight  passing  the  Sault  Ste.  Marie 
and  St.  Marys  ]E'alls  Canals  from  1881  to  1890,  incl., 
9Z,  2159. 

The  waterway  considered  an  important  link  in 
the  chain  of  lake  C.    (See  references  above. ) 

During  1894,  value  128,099,533,  95,  2562;  1899, 
$55,000,000,  00,  3600. 

Circular  of  rules  and  regulations  for  operating 
vessels  on  canal,  04, 2769. 

Effect  of  pro],  on  freights,  06, 573. 

Expense  of  U.S.  operatimis,  heneflts  to  C,  etc., 
11, 806. 

1911,  919,200±  t.  and  17,893  passengers;  local  t., 
1,227,414  t.;  total  cost  to  U.S.  to  1912,  one-sixth  of 
1%  of  value  of  local  vessel  freightage  during  period 
of  U.S.  expend.  On  local  C.  alone  U.S.  work  pro- 
duces savmg  of  J1.92  per  t.  over  RR.  rates,  or 
$2,356,635  for  1911.  As  a  H.  of  refuge,  as  many  as 
46  vessels  have  been  tied  up  at  one  time,  13,  964, 
965. 

CONTRACTS. 

1893.  Williams,  Daugherty  &  Upham,  dr.,  25* 
0.  y.,  92, 2164. 

Details  for  expend,  for  operation  and  mainten., 
etc.    (See  each  an.  report.) 

1893-93.  J.  Pryor,  dr.,  18J  and  24Jit  o.  y.;  use 
of  dr.  plant,  $10  per  hour;  revet,  repairs,  $6,581,  93, 
2680'  94  2031. 

1894.'  Williams,  Daugherty  &  Upham,  dr.,  13i, 
15,  and  20$  c.  y.;  use  of  dr.  plant,  $10  per  hour,  95, 
2565.  McKenzie,  Somerville  &  Milberry,  5.  revet, 
repairs,  S7.45  1.  i.  A.  &  D.  Sang,  p.  repairs,  tim- 
ber, St.,  etc.,  $8,435.50,  95,  2566. 

1895.  Wisconsin  Dredge  &  Dock  Co.,  p.  re- 
pairs, timber,  St.,  etc.,  $13,394.96,  96,  2567.  Mc- 
Curdy  &  MoCurdy,  revet,  repairs,  timber,  St.,  etc., 
$4,866.26,  95,  2568.  D.  S.  Blanohard,  revet,  re- 
pairs, timber,  $18.50  1,000  f.  b.  m.;  sheet  piles,  $17 
1,000  in  place;  round  piles,  16$  1.  f.  in  place,  96, 
2361. 

1896.  J.  Pryor,  dr.,  16  and  24§t  c.  v.;  use  of 
plant,  $10  per  hour  ($4,225),  96, 2361.  C.  S.  Barker, 
dr.,  11  and  15t  c.  y.;  use  of  plant,  $9  per  hour  ($28,- 
000),  97, 2611. 

1897.  Powell  &  Mitchell,  p.  extension:  Nor- 
way pine  superstr.,  $39,101.  f.;  white  pine  superstr., 
$40 1.  f.;  if  small  St.  should  be  used  instead  of  mat- 
tresses, 40$  1.  f.  to  be  deducted,  97, 2612.  McCurdy 
Bros.,  revet,  repairs,  $2,500,  98, 2248. 

1898.  P&rter  Bros.,  p.  extension,  Norway  pine, 
$280,953.20;  white  pine,  $288,639.60;  exd.  of  stamp 
sand  in  place,  at  70$  c.  y.,  98, 2247. 

1899.  Hingston  &  Woods,  w.  upper  canal  by 
dr.,  9  and  11$  c.  y.  ($165,000).  F.  P.  Tims,  pfle 
revet,  work,  $60,350,  99, 2710. 

1900.  Hugo  &  Tims,  revet,  work,  $132,273.50, 
00,  3602. 

1901.  Hugo  &  Tims,  revet,  work,  unit  prices 
given;  Duluth  Dredge  &  Dock  Co.,  dr.,  prices 
given,  01, 2873. 

1903.  James  Pryor,  dr.,  unit  prices  given; 
McCallum  &  McArthur,  bldg.  watchman's  house, 
$2,437,  03,  2032. 

1909.  Northern  Dredge  &  Dock  Co.,  dr.,  24J$ 
c.  y.,  09, 1930. 

1911.  Powell  &  Mitchell,  work  on  ps.,  $50,000, 
11, 2286. 

ENCROACHMENTS. 

Injury  to  H.  at  Hancock  and  Houghton  from 
sand  deposits  of  the  stamp  mills,  83, 1697, 1698. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 206;  85, 332, 2170; 
87,  257,  1973,  1975;  91, 17;  93, 302;  93,  341,  342; 
94, 312;  95,  349;  96,  306,  306;  97,  389,  390;  98, 
382,  383;  99,  452,  453;  00,  617,  518;  01,  511;  03, 
436;  03,  471;  04,  512;  05,  518;  06,  572,  679;  07, 
597;  08,  641,  647;  09,  674;  10,  748;  11,  804,  814; 
13,  963. 

Boards.  Constituted,  S.  O.  No.  112,  C.  of  E., 
1886,  to  R.  upon  limiting  shore  lines  at  Portage 
Lake.  R.,  87,  1972.  Also  upon  the  expediency 
of  the  acquisition  of  the  Portage  Lake  and  Lake 


Superior  Ship  Canal.    R.,  87,  1977.    (Col.  Abbot, 
M^s.  Ernst  and  Allen.) 

Cfonvened,  Houghton,  Mich.,  Deo.  11,  1890,  by 
S.  O.  No.  40,  to  report  upon  estab.  of  H.  lines  in 
FortageLake.  B«91,2621.  (Col.Poe,Maj.Qulnn, 
and  Oapt.  Marshall.) 

In  charge: 

Lt.  Col.  H.  M.  Robert,  1880-83.  E,  80,  1925; 
S3, 1697. 

Lt.  Col.  O.  M.  Poe,  1884-86.    B.,  86, 2170. 

Capt.  C.  E.  L.  B.  Davis,  1887.    R.,  87, 1971. 

Mai.  J.  B.  Qulnn,  1888-91.    R.,  89, 2027;  90, 2323. 

Maj.  J.  F.  Gregory,  1891-92.    R.,  93,  2168. 

Maj.  C.  B.  Sears,  1893^1901.  B.,  93,  2680;  94, 
2029;  96,  2561;  96,  2357;  97,  2608;  98,  2244;  99, 
2707;  00,  3598. 

Maj.  D.  W.  Lookwood,  01, 505. 

Capt.  D.  D.  Gaillard,  1901-03.  R.,  01, 2867;  03, 
2030. 

Maj.  L.  H.  Beach,  1903.    R.,  03, 1816. 

Capt.  Chas.  L.  Potter,  1903-06.  R.,  04,  2767; 
(Maj.)  06, 1996;  06, 1718. 

Maj.  G.  D.  Fitch,  1906-11.  R.,  07,  1853;  08, 
1923;  (Lt.  Col.)  09, 1925;  10, 2078. 

Maj.  r.  R.  Shunk,  1911-.  R.,  11,  2282;  (Lt. 
Col.)  12, 2471. 

Assistants: 

L.  Y.  Schermerhom.    R.,  80, 1926;  83, 1698. 
G.  A.  Marr.    R.,  87, 1989.    Death  of,  05, 1999. 
Lt.  H.  E.  Waterman.    R.,  93, 2166. 

LEGAL  PROCEEDINGS. 

Proceedings  against  mill  owners  on  Portage  Lake 
for  deposit  of  refuse  within  H.  lines,  88, 1825;  90, 
2323. 

Land  purchases,  93,  2681.  Condenmation  pro- 
ceedings for  land  required,  00,  3599. 

Rules  and  regulations  for  use  of  the  canals  ap- 
proved by  Sec.  of  War.  Difficulty  of  enforcing 
them  because  of  no  legal  penalty  for  their  violation, 
one  case  having  been  decided  against  the  U.  S.  in 
court,  93,  2682;  94, 2030;  of  salutary  effect.  Copy 
of  the  rules,  etc.,  96,  2563. 

Claim  allowed  Porter  Bros,  for  sand  and  gravel, 
08, 1923. 

Suit  against  Porter  Bros,  for  recovery  of  money 
illegally  paid  them,  09,  1926;  suit  dismissed,  10, 
2079. 

Acquirement  of  land  lor  1910  proj.  by  condemna- 
tion, 11,  2282;  13,  2472. 

LEGISLATION. 

Act  Sept.  19, 1890,  providing  for  the  purchase  and 
operation  of  the  canals,  91, 17. 

OBSTRUCTIONS. 

(See  Legal  proceedings.) 

The  RR.  and  wagon  br.  across  Portage  Lake 
bet.  Houghton  and  Hancock  an  obstr.  because  of 
the  narrow  openings.  Recom.  made  that  the 
pontoon,  drawspan,  and  the  central  p.  be  removed 
entirely,  96, 2360;  97,  2610;  98, 2246. 

Wrecked  bridge  blocking  Chans.,  06, 1998. 

OPERATIONS. 

1891-93.  14,300  c.  y.  dr.  from  Lake  Superior 
Canal  entrance,  92,  2165.  History  of  the  Portage 
Lake  canals,  93,  2160. 

1892-93.    Dr.  in  progress,  93, 2680. 

1893-94.  Dr.  completed  and  revet,  repaired, 
94, 2029. 

1894-96.  Dr.  and  repair  of  ps.  and  revet, 
constr.  in  progress,  96, 2561. 

1895-96.  In  connection  with  preceding  year, 
168,000  c.  y.  dr.  and  other  work  completed.  Bank 
revet,  constr.,  96,  2368.  About  40,000  c.  y.  dr.  in 
mainten.,  96, 2360. 

1896-97.  144,100  c.  y.  dr.,  plans,  etc.,  pre- 
pared for  break'r  ps.  at  Lake  Superior  entrance. 
97, 2609;  and  48,000  c.  y.  dr.  in  mainten.,  97,  2610. 

1897-98.  P.  extension  in  progress,  break'r  p. 
constr.  in  progress,  291,380  c.  y.  dr.,  and  canal 
revet,  repaired,  98, 2246. 

1898-99.  Dr.  and  p.  work  in  progress;  misc. 
work  of  operating  and  care  of  works,  99, 2708. 
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1899-00.  3,800 1.  f.  old  pile  revet,  removed  and 
temporary  crib  bulkhead  built.  In  comiection 
witn  preceding  year,  2,800  1.  f.  p.  extension  built 
and  883,000  c.  y.  dr.;  7,452  1.  1  revet,  constr.,  900 
1.  f.  w.  p.,  330  1.  (.  crib  foundation,  and  400  1.  f. 
cribs  built;  794,417  o.  y.  dr.  from  Lily  Pond;  misc. 
work  of  operating  and  care  of  works,  00,  3599. 

1900-01.  Work  on  break'r  in  progress;  760,034 
c.  y.  dr.  under  contract;  35,000  c.  y.  dr.  vmder  con- 
tract;' 11,719 1.  f.  revet,  built,  01, 2869-2871. 

1901-oa.  Break'r  completed;  e.  side  revet, 
finished;  repairs  made  to  revet,  injured  by  vessels; 
dr.  in  Lily  Pond  completed;  170,160  c.  y.  dr.2 
under  contract;  30,940  c.  y.  dr.i  under  contract; 
work  on  w.  side  revet,  started,  03, 2031-2033. 

1903-03.  254,133  c.  y.  dr.  under  contraot;^ 
2,336  c.  y.  dr.;'  watchman's  house  finished,  03, 
1815.1816. 

1903-04.  Dr.  completed;  repairs  to  break'r 
and  revet.;  gauge  readings  taken,  04,  2767-2778. 

1904-06.  20,356  c.  y.  dr.  under  contract;'  re- 
pairs to  ps.;  sur.  made,  05, 1997-1998. 

1905-06.  132,629  c.  y.  dr.  under  contract;' 
5,359  0.  y.  dr.  under  contract;'  repairs  to  revet.; 
pile  clusters  estab.,  06, 1718-1720. 

1906-07.  Repairs  to  cribs  by  hired  labor,  07, 
1856. 

1907-08.  8,139  c.  y.  dr.  imder  oontract;^  6,950 
0.  y.  dr.;'  repairs  to  break'r,  08, 1923-1925. 

1908-09.  8,634  o.  y.  dr.;'  repairs  to  structures, 
09, 1928. 

1909-10.  19,656  c.  y.  dr.;'  repairs  to  structures 
and  U.S.  tug  Circle,  10, 2080-2081. 

1910-11.  101,640  0.  y.  dr.;i  repairs  to  struc- 
tures, 11,2283-2284. 

1911-13.  21,734  t.  granite  riprap  placed  in 
break'r;  repairs  to  cribs  of  break'r;  sunken  tug 
Circle  raised,  13,  2473. 

PHYSICAL  CHARACTERISTICS. 

Navigability  of  waterway  greatly  bettered  since 
US.  took  charge,  93, 2681. 

Bar  formation  at  entrance  has  to  be  removed 
nearly  every  spring,  96,  2562;  99, 2709.  • 

Description  of  lights,  01,  2872. 

Damage  to  cribs  by  storm,  01, 2870. 

Damage  to  break'r  by  storm,  03,  2030. 

Complete  description  of  waterway  pub.  in  Bui. 
No.  14,  N.  and  N.  W.  Lakes,  Apr.  15,  1904,  pp. 
60-65,  04,  2767. 

Damages  to  structures  by  storms  and  vessels, 
05, 1998. 

Itemized  statement  of  damages  to  revet.,  1904-07, 
08, 1926. 

Chan,  d.,  11, 2283. 

Chan.  25  m.  1.,  partly  artificial,  across  Keweenaw 
Pt.,  a  peninsula  on  s.  shore  of  Lake  Superior, 
about  midway  of  Sault  Ste.  Marie  and  Duluth, 
13,963.  ■   . 

PRIVATE  (CORPORATE)  WORK. 

Description  of  company's  canal,  and  Its  cost  as 
built  by  the  canal  company,  86,  2170;  87,  1980, 
1985. 

Condition  of  the  imp.,  85, 2170;  87, 1982. 


Value  of  the  imp.,  86, 2173, 2175;  87, 198S. 
Eeoom.  purchase  by  U.  S.,  87, 1975, 1976, 1988. 
Repairs  to  revet,  hj  owners  of  vessels  causing 
damage,  06, 1720. 

PROJECTS. 

By  Maj.  Robert,  1880,  extension  of  ps.  330',  to 
18',  extension  to  be  parallel  to  existing  ps.,  but 
with  a  w.  increase  to  400',  the  outer  ends  of  ps.  to 
be  connected  with  proposed  extension  by  fender 
pilings;  est.,  $74,712;  by  changing  detail  of  constr., 
$70,994,  80, 1927, 1928. 

By  BE.,  1886,  estab.  of  limiting  shore  lines  at 
Portage  Lake,  87, 1972. 

Regulations  for  estab.  and  mainten.  of  lines 
proposed,  87, 1974.    (See  Legal  proceedings.) 

The  BE.,  1886,  recom.  that  oner  of  the  company 
to  transfer  all  their  rights  to  the  U.S.  for  $360,000 
be  accepted,  and  that  the  route  be  made  a  free 
waterway;  also  that  a  navigable  d.  of  16'  for  a  min. 
w.  of  70'  be  obtained,  by  dr.,  throughout  lie  whole 
extent  of  the  route,  87, 1975, 1976, 1988. 

Under  act  Sept.  19,  1890,  works  purchased  by 
U.S.  Control  assumed  Aug.  3,  1891,  93,  2168. 
Act  au.  expending  $10,000  an.  for  2  years  for  pre- 
serving and  continuing  use  of  the  canal,  93,  2163. 

By  Maj.  Sears,  1892,  expending  app.  of  1892, 
$50,000,  in  dr.  to  16'  x  70',  and  also  for  repairing 
revet.,  93,  2680;  and  for  expend,  of  allotments  for 
mainten.  and  operation  in  maintaining  d.  equal 
to  d.  of  the  Sault  Ste.  Marie  Canal  (20'  x  120'),  and 
for  misc.  work  incident  to  care  and  mainten.,  93, 
2681;  94,  2029;  96,  2562;  96,  2359;  97,  2610;  98, 
2246.    (See  each  an.  R.) 

Lighting  and  buoying  of  waterway  transferred 
to  custody  of  Lighthouse  Board  in  1894,  96,  2662. 

Act  June  3,  1896,  au.  continuous  contracts 
amounting  to  $1,065,000,  96,  2359;  99, 2707. 

DO.  recom.  necessary  imp.,  09, 1927. 

Act  Time  25, 1910,  au.  H.  of  refuge  near  Portage 
R.,  embracing  dr.  basin  with  mooring  pier  just 
within  e.  entrance  of  canal,  and  involving  acquisi- 
tion of  considerable  tract  of  land  which  must  be 
got  at  "reasonable  cost"  or  condemnation,  13, 964; 
est.,  $210,000,  08,  647;  10,  2079. 

SURVEYS. 

Sur.  au.  act  Mar.  3, 1879,  79, 155. 

Pre.  ex.  au.  act  Mar.  3, 1905,  to  determine  whether 
H.  of  refuge  should  be  estab.  in  vicinity.  R.,  Maj. 
Potter,  Oct.  14, 1905  (unfav.)  (H.  D.  158, 69th,  1st), 
06, 579. 

Pre.  ex.  au.  act  Mar.  2,  1907,  for  H.  of  refuge. 
R.,  Maj.  Fiteh,  Aug.  22  and  Oct.  30,  1907;  est., 
$210,000  (H.  D.  325,  60th,  1st)  (see  Projects),  08, 
647;  09, 676. 

Pre.  ex.  au.  act  June  25, 1910,  for  enlarging  stilling 
basin  at  w.  end,  and  increasing  size  of  H.  of  refuge. 
R.,  Col.  Fiteh,  1910  and  1911;  est.,  $158,000,  and 
$400  an.  mainten.  (H.  D.  40,  62d,  1st),  10, 749;  11, 
814. 

Maps.  (H.  D.  325,  60th,  1st;  H.  D.  40,  62d,  1st.) 
91,  2519;  93,  Atlas,  102;  93,  2682;  96,  2364;  01, 
2876;  03, 1817. 


Part  (b),  LL-41  Keweenaw  Waterway,  Mich.  (Waterway  from 
Keweenaw  Bay  to  Lake  Superior.    Operating  and  care.) 


APPROPRIATIONS.' 

1893,  $30, 910.  64,  93,  2686. 


1894, 
1895, 
1896, 
1897, 


1900, 
1901 
1902! 
1903, 


11, 647. 00,  94,  2034. 

8,000.00,95,2570. 
11,500.00,96,2364. 

8,300.00,97,2615. 

8,300.00,98,2251. 

8,300.00,99,2714. 

8,300.00,00,3605. 

8,300.00,01,2876. 

8,500.00,03,2037. 

9,000.00,03,1820. 


1904, 
1906, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


15,600.00, 
15,000.00, 
8,500.00, 
9,250.00, 
12,900.00, 
12,000.00, 
15, 150. 00, 
32,946.03, 
57,381.84, 


04,  2774. 

05,  2003. 
06, 1721. 
07, 1857. 
OS,  1928. 
09, 1930. 
10,  2083. 
11,2286. 
13,  2475. 


Total,  299,685.61 


'  Maintenance. 
2  New  work 


2  New  work. 

'  Expend,  under  permanent-indefinite  app.  au.  act  July  6,  I884,and  Mar.  3, 1909,  operating  and  keeping 
in  repair  canals  and  other  public  works. 


rSee  pp.  14-22  for  I 
Lezplanatlons,  etc.] 
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LL-44   (b)   TORCH    LAKE,    CHANNEL,    LAKE   SUPERIOR, 

MICH. 


COMMESCE. 

Local,  87, 2064. 

ENGINEERS. 

Clilet  ot  Engineers.    R.,  87, 266. 
In  eharge.   Capt.  C.  £.  L.  B.  Davis,  1886. 
B.,  87, 2053. 


PHYSICAL  CHARACTERISTICS. 

Dimensions  ot  lake,  87, 2053. 

SURVEY. 

Ex.  au.  act  Aug.  5,  1886;  made,  1886,  by  Capt. 
Davis  (R.  unfav.),  87, 2053. 


LL-51 


MARQUETTE  HARBOR,  MICH. 


APPROPRIATIONS. 

1867, 

186,000,  67,  21. 

1869, 

♦26,730,69,22. 

1870, 

28,000,70,34. 

1871, 

60,000,  71,  31. 

1872, 

50,000,73,30. 

1873, 

15,000,  73,32. 

1874, 

15,000,  74,  37. 

1875, 

16,000,  75,  41. 

1876, 

2,000,76,94. 

1878, 

2,000,  78, 113. 

1879, 

1,600,79,152. 

1880, 

1,000,80,1901. 

1882, 

16,000,83,2116. 

1884, 

5,000,  84, 1829. 

1886, 

10,000,  86,  448. 

1888, 

25,000,  88, 1831. 

1890, 

40,000,90,2302. 

1892, 

80,000,  93,  2144. 

1894, 

30,000,96,2572. 

1896, 

29,000,  96,  2366. 

1899, 

25,000,  99,  2716. 

1902, 

•26,000,03,2037. 

1903, 

80,000,  03,  1821. 

1905, 

3,000,05,2005. 

1907, 

30,000,07,1861. 

1910, 

100,000,10,2088. 

1911, 

88,000,11,2292. 

Total,  1885,230  (incl.   misc.,  1885,588.69,   13, 
2480). 

COMMERCE. 

Benefits  of  Imp.  to  C,  66,  iv,  78;  67,  67;  69,  25; 
71,  31;  76, 189;  76,  il,  332, 334. 

Effect  ol  fire,  1868;  loss,  Jl,600,000,  68,  97;  76, 
ii,  332. 

Local  interests,  67,  66,  67;  70,  92;  75,  190;  76, 
ii,  331,  334. 

Memorial  to  Cong,  requesting  protection  of  H., 
76,  ii,  332. 

In  the  20  years  preceding  1897  the  port  clearances 
amounted  to  about  $80,000,000,  98, 2252. 

In  the  22  years  ending  1899  C.  valued  at  $96,000,000, 
00,  3607. 

Rapidly  increasing,  04, 2788. 

Effect  of  proj.  on  rates,  06,  576. 

In  1911, 1,838,000±  t.,  13, 968. 

CONTRACTS. 

1867.  W.  Ferguson,  constr.  break'r,  67, 67,  69; 
68,  95;  69,  24.  P.  White,  constr.  break'r,  67,  69. 
Gelly  &  Weston,  framing,  68,  95;  76,  ii,  333;  con- 
tract annulled  and  awarded  to  W.  Ferguson, 
68, 95. 

1869.  Hart  &  Jennings,  constr.  break'r,  69, 
24,  72;  76,  ii,  333;  contract  extended,  76,  ii,  333. 

1870.  J.  Caldwell,  constr.  break'r,  71, 109. 

1871.  S.  Adams,  constr.  break'r,  71, 109. 
1875.    E.    Powell,   constr.   break'r,    76,    189. 

H.  J.  Lutes,  constr.  break'r,  76,  il,  330. 

1889.  Morrison  &  Hannah,  break'r  constr., 
substr.  $92.90  and  superstr.  $17.10  running  f.,  89, 
2022. 


1891.  C.  Bemer,  crib  break'r  constr.,  $28,080, 
91, 2608. 

1893.  Powell  &  Mitchell,  extension  and  repair 
of  break'r.,  $65,361.50,  93, 2688. 

1894.  Same  firm,  break'r  extension,  $5,745, 
94, 2036. 

1895.  Donohue  &  Anderson,  cement  ware- 
bouse,  $1,000,  95,  2573.  Sandusky  Portland  Ce- 
ment Co.,  Portland  cement,  $2.20  bbl.  Milwaukee 
Cement  Co.,  natural  cement,  $1.04  bbl.  A.  &  D. 
Sang,  sand,  604:  c.  y .;  broken  St.,  $1.58  and  $2.25 c.  y . 
Powell  &  Mitchell,  ironware,  etc.    95,  2673. 

Itemized  expend,  for  constr.  concrete  break'r, 
96, 2377;  97, 2636;  98,  2267. 

1899.  W.  T.  Berthelet,  3,700  bbls.  cement,  $1.04 
bbL  N.  D.  Hodgkins,  2,800  c.  y.  broken  St.,  $1.60 
0.  y.  Kelley  Island  Lime  &  Transport  Co.,  800  bbls. 
cement,  $2.35  bbl.  Various  circulsur  letter  contracts. 
99, 2716. 

1903.  Noah  Pelissier,  sand,  490  e.  y.;  Alpena 
Portland  Cement  Co.,  Portland  cement,  prices 
listed,  03, 1822. 

1904.  F.  B.  Spear  &  Sons,  Portland  cement, 
prices  listed,  04, 2777. 

1910.  Northern  Dredge  &  Dock  Co.  ($25,000), 
dr.,  19i|!  c.  y.;  F.  L.  McDonald,  bldg.  break'r  em- 
bankment, $75,000  (annulled),  11,  2292. 

1913.  Thos.  L.  Durocber,  bldg.  embankment 
for  break'r  extension,  $70,000,  13, 2480. 

ENCROACHMENTS. 

Upon  H.  area  by  dock  owners,  87, 1996. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  ill,  8;  67, 21;  68, 
28;  69,24;  70,34;  71,31;  73,  30;  73,  31;  74,  37; 
76,  41;  76,  94;  77,  98;  78,  113;  79,  151;  80,  202; 
81,272;  83,267;  83,275;  84,274;  85,297;  86,291; 
87,  257;  88,  234;  89,  272,  366,  2027,  2031,  2038;  90, 
246;  91,  316;  93,  300;  93,  342;  94,  313;  95,  350; 
96,306;  97,391;  98,383;  99,463;  00,619;  01,612; 
03,436;  03,473;  04,614;  05,620;  06,574;  07,599; 
08, 643;  09, 677;  10,  760,  757;  11, 807;  13, 966. 

Boards.  Convened,  Marquette,  Nov.  27,  1888, 
by  S.  O.  No.  64,  to  R.  iipon  the  estab.  of  H.  lines  in 
Marquette  H.,  Mich.  R.,  89,  2032.  (Majs.  Davis, 
Allen,  and  Quinn.) 

BEBH.  reviews  Capts.  (raillard  and  Potter's 
Rs.  and  recom.  expend,  of  $303,000  as  reasonable, 
04, 2790. 

In  charge: 

Maj.  W.  F.  Raynolds,  1866.  R.,  66,  iv,  77;  67, 
256. 

Maj.  J.  B.  Wheeler,  1866-70.    R.,  67,  66;  68,  94. 

Maj.  D.  C.  Houston,  1870-75.  R.,  70, 92;  71, 108; 
73, 113;  73, 195;*74, 137. 

Maj.  H.  M.  Robert,  1875-83.  R.,  75, 189;  76,  ii, 
330;  77,861;  78, 1140;  79, 1482;  80,1900;  81,2037; 
83, 2115. 

Maj.  J.  W.  Barlow,  1883.    83, 1629. 

Capt.  F.  A.  Hinman,  1883-84.    R.,  83, 1633. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  R.,  84, 1829;  86, 
1971. 


*  Allotment. 


1  $7,500  of  this  app.  allotted  to  Marquette  B.  (H.  of  refuge). 
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Capt.  W.  L.  Marshall,  1886.    86, 290. 

Capt.O.E.L.B.  Davis,  1886-S9.  K.,86,164S;  87, 
1995;  (MajO  88, 1831. 

Maj.  J.  B.  Quinn,  1889-91.  B.,  89,  2021,  2027, 
2028, 2039;  90, 2300. 

Capt.  W.  L.  risk,  1891-92.  B^  91,  2505;  93, 
2142. 

Maj.  C.  B.  Sears,  1893-1901.  B.,  93,  2686;  94, 
2036;  95,  2571;  96,  2365;  97,  2616;  98,  2262;  99, 
2715;  00, 3606. 

Maj.  D.  W.  Lockwood,  01, 505. 

Capt.  D.  D.  GaiUard,  1901-03.  B.,  01, 2877;  02, 
2037;  04,  2787. 

Maj.  L.  H.  Beach,  1903.    B.,  03, 1820. 

Capt.  C.  L.  Potter,  1903-06.  B.,  04,  2774,  2790; 
(MajO  05, 2003;  06, 1724. 

Maj.  G.  D.  Fitch,  1906-11.  K^  07, 1860;  08, 1932; 
(Lt.  Col.)  09, 1934;  10, 2087. 

Maj.  F.  E.  Shtrnk,  1911-.  B.,  11, 2290;  (Lt.  Col.) 
18, 2478. 

1st  Lt.  J.  N.  Hodges,  13, 943. 

Assistants: 

Lt.  J.  B.  Quinn.    B.,  67,  67. 

W.  H.  Hearding.    E.,  68,  94;  74,  137;  75,  189. 

Capt.  J.  W.  Cuyler.    B.,  73, 195. 

R.  S.  Littlefield,  68, 95. 

C.  Coleman.    B.,  96, 2367;  97,  2618;  98, 2254. 

F.  L.  Dever.    B.,  04, 2793. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Raynolds,  1866,  crib  break'r;  1st  loca- 
tion, $385,129.68  (the  one  chosen,  67,  67),  66,  iii,  8, 
lv,81;  76,ii,332;  2d  location,  $279,764.10, 66,  iv,  82. 

Bt  Maj.  Robert,  1875,  extension  of  Dreak'r  400 
1.  f.  in  33'  of  w.;  est.,  $68,000,  75, 189;  78, 1140;  79, 
1482.  Break'r  extended  10'  beyond  orig.  pro- 
posed 1.  for  about  $92,000  less  than  orig.  est.  cost,  76, 
u,  330;  79, 1482. 

EXPENDITUBES. 

For  repairs  to  break'r,  76,  ii,  331;  77,  851;  78, 
113, 1141. 

OPEBATIONS.i 

1867-68.  100 1. 1.  St.  p.  and  210 1.  f.  crib  p.  built; 
1  crib  sunk  through  the  ice,  68, 95;  76,  ii,  332. 

1868-69.  4501.  f.  crib  p.  and  160  1.  f.  superstr. 
built;  3  cribs  sunk  through  the  ice;  bottom  hard 
and  level,  69, 24,  25;  76,  ii,  332. 

1869-70.  200  1.  f.  crib  p.  and  450  1.  f.  superstr. 
built,  76,  ii,  333. 

1870-71.  250  1.  f.  crib  p.  and  300  1.  f.  superstr. 
built,  70, 34, 92;  76,  ii,  333. 

1871-78.  560  1.  f.  crib  p.  and  300  1. 1.  superstr. 
built,  7»,  113;  76,  ii,  333. 

1873-73.  200  1.  f.  crib  p.  and  500  1.  (.  superstr. 
built;  741  cords  riprap  placed;  p.  supplied  with  st.; 
deckrag  begun,  73, 195;  76,  ii,  333. 

1873-74.  160  1.  f.  superstr.  built;  311  cords  rip- 
rap placed;  decking  completed  except  on  last  150' 
of  p.;  cribs  refilled,  76,  ii,  333. 

1874-75.  60  1.  f.  crib  p.  and  100  1.  f.  superstr. 
built:  333  cords  riprap  placed;  cribs  sunk  on  a  st. 
foundation  7i'  h.,  75, 189;  76,  ii,  333,  334. 

1875-76.  50 1.  f.  superstr.  built;  2,059  cords  rip- 
rap placed;  p.  riprapped;  decking  completed  by 
hired  labor;  minor  repairs,  76,  94,  ii,  330. 

1876-77.    Minor  repairs,  77, 98,  851. 

1877-78.    Repairs  to  break'r,  78, 113, 1140. 

1879-80.    Repaus  to  break'r,  80, 1900. 

1880-81.    Repairs  to  break'r,  81, 2037. 

1881-83.  Extensive  repairs  to  break'r,  83, 
2116. 

1883-83.  1,050  1.  f.  of  break'r  repaired  and  re- 
newed, 83, 1634. 

1883-84.    Repairs  to  break'r,  84, 1829. 

1886-87.  200>  of  break'r  riprapped;  315'  of 
superstr.  rebuilt;  damage  to  break'r  and  pierhead 
light  repaired,  87, 1996. 

1887-88.  Repairs  to  break'r  made  by  hired 
labor,  88, 1831. 


1889-90.    180 1. 1  of  break'r  built,  90, 2300. 

1890-91.    Repairs  to  superstr.,  91, 2506. 

1891-93.  Break'r  extension  in  progress;  re- 
pairs to  superstr.,  93, 2143. 

1893-93.  Break'r  extension  in  progress,  93, 
2686. 

1893-94.  In  connection  with  previous  year, 
600 1.  f.  break'r  completed,  94, 2035. 

1894-95.  In  coimection  with  preceding  year, 
100  1.  f.  added  to  break'r,  and  constr.  of  concrete 
break'r  begun,  9S,  2671. 

1895-96.  In  connection  with  preceding  year, 
470 1.  f.  concrete  break'r  built,  and  cement  for  the 
same  tested,  96, 2365,  2376. 

1896-97.  390  1.  f.  concrete  bresik'r  built,  and 
the  cement  used  tested,  97, 2616,  2623, 2627. 

1897-98.  140  1.  f.  break'r  completed;  cement 
tested,  98,  2252,  2269. 

1899-00.  600'  of  extension  to  concrete  superstr. 
burn,  99, 2716;  00, 3606. 

1903-03.  Work  resumed  on  constr.  of  superstr. 
of  break'r,  repairs  made  to  old  plant,  1,200^  track 
laid,  locomotive  supply  cars  purchased,  3,500  sq.  f. 
old  superstr.  cut  down,  and  setting  of  concrete 
blocks  commenced,  03, 1821. 

1903-04.  Old  superstr.  removed,  tooting 
blocks  leveled  and  set,  680 1.  f .  concrete  foundation 
prepared,  and  concrete  blocks  put  in  place,  04, 
2774. . 

1904-05.  820  1.  f.  concrete  superstr.,  100'  pro- 
tection wall,  and  roadway  to  lite-saving  station 
built,  05,  2003, 2004. 

1905-06.  work  on  portions  of  break'r  damaged 
by  storms  in  progress,  06, 1724. 

1906-07.    Repairs  made  to  break'r,  07, 1860. 

1907-09.    Mamten.  of  works.    (See  an.  Bs.) 

1909-10.  Repairing^  damages  to  break'r  caused 
by  storm,  and  reinforcing  concrete  superstr.,  10, 
2087. 

1910-11.  142,335  c.  y.  dr.  (contract);  work  on 
extension  of  break'r  begun,  11, 2291. 

1911-13.  5817  t.  r.  delivered  for  break'r  ex- 
tension, 13, 2479. 

PHTSIGAL  CHABACTEBISTICS. 

Description  of,  71, 109;  76,  ii,  331;  96, 2366;  97, 
2615;  04, 2791. 

Character  of  substratum,  as  determined  by  bor- 
ings taken  in  1869  on  line  of  p.,  76,  ii,  333. 

Condition  of  work  and  d.  of  chan.,  03, 473. 

Damage  to  break'r  by  storms,  05, 2004;  09, 1934. 

B.  2  m.  w.  at  mouth  and  1  m.  d.,  on  s.  shore  of 
Lake  Superior,  168  m.  w.  of  Sault  Ste.  Marie  and 
258  m.  e.  of  Duluth,  13, 966. 

PBIVATE  WOBK. 

Fending  a  reconsideration  of  the  estab.  H.  lines 
by  the  Sec.  of  War,  the  Duluth,  South  Shore  & 
Atlantic  Ry.  extended  its  ore  dock  beyond  the 
estab.  lines,  93,  2687. 

Lake  Superior  &  Ishpeming  Ry.  Co.,  by  per- 
mission of  Sec.  of  War,  buijt  new  dock,  11, 2294. 

PBOJECTS.    (See  Estimates.) 

By  Maj.  Raynolds,  1868,  crib  break'r,  n.  side  ol 
H.,  s.,  2,000  1.  f.,  in  4  sections  of  600'  e.,  resp.  (be- 
gmning  at  shore  end),  25,  30,  35,  and  40'  m  w.; 
entire  structure  when  completed  to  be  5'  above  the 
w.,  filled  with  ballast  and  decked,  66,  iv,  79,  80, 
82;  est.,  1385,129.58,  66,  iii,  8,  iv,  81;  76,  ii,  332. 
In  1875  the  break'r  completed  to  2,010'  (or  10'  be- 
yond orig.  est.);  cost,  $92,000  less  than  orig.  est., 
76,  ii,  330;  79, 1482;  86, 291. 

By  Maj.  Robert,  1875,  farther  extension  of  break'r 
400';  est.  (not  in  addition  to  orig.  est),  $68,000,  75, 
189'  79  1482*  86  292. 

In  1888  Maj.  Davis  provided  for  the  extension  of 
the  break'r  for  1,200';  est.,  $200,000,  8S,  1831. 

In  1889  1.  of  the  proj.  break'r  reduced  by  Maj. 
Quinn  to  1,000';  cost,  $121,000,  89, 2021. 

In  1890  Maj.  Quinn  proposed  the  addition  of  a 
concrete  superstr.  to  the  2,000  1.  f.  of  break'r  built 
under  the  proj.   of  1866;  est.,   $149,454.36.    This, 


1 1875.  Proj.  completed;  break'r  2,010'  1.;  cost  of  work  compared  with  orig.  est.  of  1886,  76,  ii,  330;  77, 
851;  79, 1482.  History  of  operations,  76, 11, 331.  Abstracts  of  materials  used  and  work  done,  67,  69; 
68,97;  76,11,331. 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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together  with  the  cost  of  break'r  extension  as 
proj.  in  1889,  made  a  total  of  $270,454.36  for  com- 
pletion in  1890,  90,  2301;  proj.  approved,  1890,  for 
concrete  superstT.;  est.,  $232,936.71,  91,2506. 

On  experience  in  building  first  1,000'  of  break'r, 
it  was  est.,  1899,  that  $100,000  instead  of  $173,936.71 
would  be  required  to  complete  proj.,  99, 2715. 

Act  Jtme  13,  1902,  au.  continuing  imp.  and 
mainten.,  03, 2037. 

Act  June  25,  1910,  au.  constr.  of  1,500',  in  se. 
direction,  extension  to  breafc'r  (H.  D.  573,  61st, 
2d)  consisting  of  timber  cribs  on  rubble  mound 
embanlment,  with  concrete  superstr.  (plan  No.  2); 
and  also  au.  dr.  of  shoal  in  n.  part  of  H.;  est.,  $489,- 
000, 10, 751. 

Existing  proj.,  1912,  that  of  1910,  added  to  crib 
break'r  projecting  s.  for  3,000'  (est,  $506,129.58); 
concrete  superstr.  to  same  ($232,936.71);  extension 


1500'  SE.  of  cribs  and  concrete  superstr.,  and  dr. 
(est.,  $489,000);  grand  total,  $1,228,066.29,  13, 967. 

SUBVETS. 

Marquette  H.,  1859,  by  Capt.  Meade,  67,  53,  666. 

Ex.  and  sur.  au.  act  June  13, 1902,  for  H.  of  refuge. 
B.,  Capt.  Gaillard,  Jan.  17,  and  Capt.  Potter,  Sept. 
13,  1903,  submitting  plan  for  extending  existing 
break'r  1,500';  est,  $303,000  (H.  D.  161,  58th,  2d), 
04,  518,  2786,  2790. 

Ex.  and  sur.  au.  act  Mar.  3, 1909.  B.  May  21  and 
Nov.  13,  1909,  by  Lt  Col.  Fitch,  changing  plan  for 
constr.  of  1,500'  extension  to  breakw'r,  as  proposed, 
1903,  by  Capt  Potter;  est,  $489,000  (H.  D.  573, 61st, 
2d)  (see  Projects,  1910).    10,  757. 

Maps.  (H.  D.  573,  61st  2d.)  Of  H.,  76,  ii,  330; 
87,1998;  96,2384;  97,2626;  98,2256;  03,1822;  04, 
2776;  10, 2088;  11,  2291,  2293. 


LL-54  (b)     PRESQUE  ISLE  POINT,  MARQUETTE  BAY,  MICH. 
(Harbor  of  refuge  at.) 


AFFBOFBIATIONS. 

1896, 
1899, 
1902, 
1905, 
1910, 
1911, 

$20,000,96,2386. 

30,000,99,2719. 

17,500,03,2037. 

1,000,  05,  2007. 

2,000,  10,  209a 

2,000,  11,  2295. 

Total, 

,  62,500 

COMMEBCE. 

Description  of, -96,  2385;  97,  2638. 

Increasing,  but  in  1896  it  did  not  appear  to  the 
officer  in  charge  that  there  was  any  necessi^  for  a 
H.  of  refuge,  especially  as  Marquette  H.,  anording 
an  ample  and  safe  refuge  place,  was  only  IJ  m.  away, 
but  he  presumed  it  was  mtended  for  the  protection 
of  the  ore  and  C.  docks  of  the  Lake  Superior  & 
Ishpeming  By.Co.,  and  the  docks  of  the  Dead  Biver 
Lumber  Co.,  96,  2385;  97,  2638. 

At  1899,  valued  at  $3,250,000,  00,  3609. 

Increased  greatly,  03,  437. 

Effect  on  f.  rates,  06,  577. 

At  1911, 1,017,174 1,  decrease  over  1910  of  48%,  12, 
2483. 

CONTBACTS. 

1897.  A.  and  D.  Sang,  breakw'r,  $15,200,  97, 
2639. 

1899.  Powell  &  Mitehell,  breakw'r  extension, 
$27,000,  00,  3609. 

1903.  Hugo  &  Tims,  timber  p.  constr.,  $6,- 
801.30,  03,  1823. 

ENGEVEEBS. 

Chief  of  Engineers.  Bh  96, 307;  97, 391;  98, 
383;  99,  454;  00,  619;  01,  513;  03,  437;  03,  474; 
04,516;  05,622;  06,676;  07,601;  08,644;  09,679; 
10,  763;  11, 810;  13, 969. 

In  cbaige: 

Maj.  C.  B.  Sears,  1896-1901.    B.,  96,  2385;  97, 
2638;  98,  2284;  99, 2718;  00, 3608. 
Maj.  D.  W.  Lookwood,  01, 605. 
Capt  D.  D.  Gaillard,  1901-03.    B.,  01,  2879;  03, 


Maj.  L.  H.  Beach,  1903.    B.,  03, 1823. 

Capt  C.  L.  Potter,  1903-06.  B.,  04,  2777;  (Maj.) 
06,  2006;   06,  1726. 

Maj.  G.  D.  Fiteh,  1906-11.  E.,  07, 1862;  08, 1934; 
09, 1936;  10,  2089. 

Maj.  F.  E.  Shunk,  1911-.  B„  11, 2294;  (Lt  Col.) 
12, 2481. 

OPEBATIONS. 

1896-98.  600 1.  f.  breakw'r  built,  97,  2638;  98, 
2284. 

1899-00.  600  1.  f.  breakw'r  under  constr.;  00, 
3608. 

1902-03.  Timber  p.  buUt  from  breakw'r  to 
shore;  revet,  constr.  along  shore  100',  03, 1823. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  96, 2385.  In  Marquette  B.,  which 
makes  in  from  Lake  Superior  just  n.  of  Marquette 
H.  proper,  and  the  shore  is  within  the  limits  of  the 
city  of  Marquette.  B.  is  protected  from  n.  storms 
and  to  some  extent  from  ne.  storms,  and  storms 
from  other  directions  are  infrequent.    96, 2385. 

The  effect  of  the  storms  of  1897-98  justified  the 
method  of  breakw'r  constr.  adopted,  98, 2284. 

Condition  of  work,  01, 2879. 

PEIVATE  WOBK. 

Ore  dock  of  steel  and  concrete  building,  1912,  by 
Lake  Superior  &  Ishpeming  Ey.  Co.,  12, 2481. 

PBOJECTS. 

By  the  Chief  of  Engineers,  1896,  timber  and  st 
breakw'r  from  Presque  Isle  Pt.  not  to  exceed  1,000' 
1.,  96, 2385,  in  a  general  se.  direction  (see  Surveys) 
97,  2638;  98,  2284. 

Act  June  13,  1902,  au.  connecting  Presque  Isle 
Breatw'r  with  shore,  03, 2039. 

SDBVET. 

Congress  called  by  resolution  of  Mar.  20, 1896,  for 
a  sur.  and  est  for  a  breakw'r.  Chief  of  Engineers 
reported  it  would  cost  from  $20,000  to  $50,000.  96, 
307. 

03, 1823. 


LL-57 


MUNISING  HARBOR,  MICH. 


COMMEBCE. 

Eeceipts  and  shipments,  1907,  17,000  t.,  approx.; 
while  Mlunising  H.  is  a  flue  one,  yet  its  geographical 
position  is  not  such  as  to  make  it  a  trans,  point  for 
iron  ore;  timber  and  timber  .products  may  Increase 
for  a  time,  but  the  eventual  exhaustion  of  standing 
timber  must  diminish  the  export  of  Such  products. 
(See  H.  D.  479,  60th,  1st.) 


ENGINEEBS. 
Chief  of  Engineers.    Bq  08, 648. 
In  charge.    Maj.  G.  D.  Fiteh,  08, 626. 

SUE  VET. 

Pre.  ex.  au.  act  Mar.  2,  1907.    B»  Maj.  Fiteh, 
Sept  21, 1907  (H.  D.  479, 60th,  1st)  (uniav.),  08, 648 


I  Allotted  from  app.  for  Marquette  H.,  Mich. 
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LL-63    M'CARGOE    COVE,  ISLE    ROYALE,   LAKE    SUPE- 
RIOR, MICH. 

ENGINEERS.  STJKVETS. 

Cbief  of  Engineers.    B.,  76, 93.  Locality  included  in  ttie  Lake  Sur.,  1867,  76,  ii 

In  charge.    Mai.  C.  B.  Comstock,  1876.    B.,  76,      320. 
ii,  320. 

PLANS. 

By  M^.  Comstock,  1876,  excarating  part  oi  rooky 
ledge  obstr.  entrance,  to  15'  at  1.  v.:  est.,  $4S,000, 
76,  ii,  320. 


RIVER  AND  HARBOR  WORKS— GREAT  LAKES  SYSTEM. 


MM.-MILWAUKEE,  WIS.,  DISTRICT. 
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War  Department 


Corps  of  Engineers.  U.S.  Army 
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MM.— MILWAUKEE,  WIS.,  DISTRICT. 

In  charge  of  TJ.  S.  Engineer  Office, 
Customhouse,  Milwaukee,  Wis. 


Note.— Between  the  end  of  the  list  of  waterways  on  p.  1294  and  the  beginning  of  the  list  below,  there 
are  some  waterways  which  are  geographically  connected  with  both  MM  and  PP  districts.  They  are 
listed  with  the  waterways  of  PP  District  because  in  practice  it  has  been  found  more  practical  to  have 
them  under  the  engineering  care  of  PP  District. 


SIM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM  10 

MM  11 

MM  113 

MM  13 

MM  14 

MM  15 


MM  16 
MM  17 
MM  18 
MM  19 
MM  SO 


Lake  Miclilgan, 

Manlstlque  K.,  Mich.  (1) 

Green  B.,  Mich,  and  tFIs.  (1) 

Big  Bay  de  Noc,  Mich.  (3) 

Little  Bay  de  Noc  Mich.  (3) 

Escanaba  B.,  Mich.  (3) 

Ford  B,.,  Mich.  (3) 

Cedar  B.,  Mich.  (3) 

Menominee  B.,  Mich,  and  Wis.  (3) 

Marinette,  Wis.  (3) 

Peshtlgo  B.,  Wis.  (3) 

Oconto,  Wis.  (3) 

Fensaukee  B.,  Wis.  (3) 

Green  Bay  H.,  Wis.  (3) 

Fox  E.,  Wis.  (14)    (Connecting  with 

Wisconsin   B.  Dist.   KK.    See  p. 

1847.) 
Won  B.,  Wis.  (15) 
Embarrass  B.,  Wis.  (16) 
Little  Woll  B.,  Wis.  (16) 
Waupaca  B.,  Wis.  (16) 
Portage  Canal,  Wis.  (15) 


MM  81 
MM  83 
MM  83 


MM  84 
MM  85 
MM  86 
MM  87 
MM  38 
MM  89 
MM  30 
MM  31 
MM  38 
MM  33 
MM  34 
MM  35 
MM  36 
MM  37 
MM  38 
MM  39 


Lake  Winnebago,  Wis.  (15). 
Fond  du  Lac  B.,  Wis.  (81) 
East  B.,  Wis.  (15) 

List  returns  here  to  Lake  Mich,  at 
following  (15): 
Sturgeon  B.  Canal,  Wis.  (3)  (1) 
Ahnapee  B.,  Wis.  (1) 
Algoma,  Wis.  (1) 
Kewaunee,  Wis.  (1) 
E.  Twin  B.,  Wis.  (1) 
W.  Twin  B.,  Wis.  (1) 
Manitowoc  B.,  Wis.  (1) 
Sheboygan  B.,  Wis.  (1) 
Port  Washington,  Wis.  (1) 
Milwaukee  B.,  Wis.  (1) 
Menominee  B.,  Wis.  (33) 
Kinnlcktnnlck  B.,  Wis.  (33) 
Boot  E.,  Wis.  (1) 
Pike  Creek,  Wis.  (1) 
Kenosha,  Wis.  (37) 
Waukegan  H.,  Hi.  (1) 


MM-l(a)      LAKE  MICHIGAN.     (Datum  planes.) 


ENGINEEES. 

Chief  of  Engineers. 

814;  18,974. 


E.,  09,  683;  10,  758;  11, 


In  charge: 

Maj.  W.  V.  Judson,  09,  683. 
Maj.  T.  H.  Eees,  09, 683. 
Maj.  C.  S.  Bromwell,  09,  683; 
18, 974. 
Lt.  Col.  G.  A.  Zinn,  11,  814. 


10,  758;  11,  814; 


DATUM  PLANES. 

At  all  Hs.  on  w.  shore  of  lake.  Plane  of  ref.  or 
datum  plane  to  which  all  d.  are  referred  is  a  plane 
581.63'  above  m.  tide  at  New  York  City,  or  m.  1.  of 
Lake  Michigan  for  years  1860-1875,  09, 683;  10, 758; 
11, 814;  18, 974. 


MM-3(a) 


MANISTIQUE  HARBOR,  MICH. 


AFFBOPBIATIONS. 


COMMEBCE. 


1880,  $5,000,80,1902. 

1881,  1,000,81,2064. 
1905,       25,000,05,2014. 
1907,       25,000,07,1868. 

1910,  150,000,10,2102. 

1911,  138,462,11,2304. 

740, 

63-2- 

— 82 

Local,  73, 264. 

Description  of;  probable  mater 
05, 525. 
In  1911,  278,594  t.,  18,  975. 

CONTEACTS. 

Total,  344,462 

30462°— H.  Doc. 

1881.    Chicago  Lumbering  Co. 
2055. 

,  dr.,  15(fo.y.,  81, 
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1908.  Greiljng  Bros.,  dr.,  and  crib  constr.,  09, 
1946. 

1911.  Greiling  Bros.,  bldg.  crib  breakw'r,  crib 
and  pile  p.,  and  concrete  superstr.,  11, 2304. 

1913.  Green  Stone  and  Quarrying  Co.,  4,000 1. 
St.,  J1.26  t.,  13,  2493. 

ENGINEERS. 

Chief  of  Engineers.  B.,  73,  36;  79,  155;  80, 
203,  206;  81,  273;  S3,  268;  83,  276;  84,  276;  8S, 
299;  86,  293;  87,  259;  88,  235;  89,  274;  90,  247; 
91,317;  93,303;  93,344;  94,316;  95,353;  96,308; 
04,536;  05,524;  06,679;  07,604;  08,648;  09,683; 
10, 758;  11,  814;  12,  974. 

Boards.  BBKH.  reviews  Maj.  Warren's  reports 
and  recom.  imp.;  cost,  $270,000,  04, 2878. 

In  charge: 

Maj.  D.  C.  Houston.    B.,  73, 264. 

Mij.  H.  M.  Eobert,  1879-S3.  B.,  80,  1902,  1931; 
81,  2054,  2055,  2067;  82,  2117,  2118. 

Maj.  J.  W.  Barlow,  1883,  1884-86;  83, 1629.  B., 
(Lt.  Col.)  84, 1832;  85, 1974. 

Capt.  F.  A.  Hinman,  1883-S4.    B.,  83, 1637. 

Capt.  W.  L.  Marshall,  1886;  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  B.,  86,  1649; 
87,  2001;  (Maj.)  88,  1835;  89,  2042;  90,  2326;  91, 
2523. 

Maj.  J.  F.  Gregory,  1892-94.  B.,  92,  2170;  93, 
2700"  94  2042 

Capt.  C.  F.  Palfrey,  1896.    B.,  96, 2592. 

Capt.  G.  A.  Zinn,  1896.    E.,  96,  2458. 

Maj.  J.  G.  Warren,  1904-05.  B.,  04,  2871;  05, 
2014. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1731;  07, 
1867;  08, 1941. 

Maj.  T.  H.  Bees,  09, 683. 

Maj.  C.  S.  Brbmwell,  1909-12.  E.,  09, 1945;  10, 
2102;  11,2303;  12,2491. 

Assistants: 

J.  Pierpont.    E.,  73, 255. 

Ii.  Y.  Sobermerliom.    B.,  80, 1931. 

LEGAL  PBOCEEDINGS. 

Trans,  of  land  to  U.S.,  06, 1732;  08,  648, 1941. 

OBSTBUCTIONS. 

Damaged  p.  removed  at  once,  06, 1732. 

OPEBATIONS. 

1880-81.    11,780  c.  y.  dr.,  81, 2054. 

1881-87.  Operations  abandoned  for  refusal  of 
interests  controlling  the  E.  to  rectify  p.  lines,  82, 
2118;  86, 293;  87, 2001. 


Damaged  p.  removed  tinder  contract, 
14,567  c.  y.  dr.,  p.  constr.  in  j 


1905-06. 
06, 1732. 

1908-09. 
09, 1949. 

1909-10.  66,738  c.  y.  dr.,  376  1.  f.  crib  revet, 
built,  and  300 1.  f.  old  p.  removed,  10,  2102. 

1910-11.  20,342  c.  y.  dr.  by  U.S.;  work  on 
building  p.  and  breakw'r  in  progress,  about  20% 
finisbed,  11,2304. 

1911-12.  4  cribs  simk  in  breakw'r  and  250* 
concrete  superstr.  placed  thereon;  proj.  30%  com- 
pleted, 12,  2491. 

PHYSICAL  CHAEACTEEISTICS. 

General,  73, 255. 

Damage  to  w.  p.  by  storm,  06, 1732. 
H.  65±  m.  nw.  from  Charlevoix,  Mich.,  and  97}± 
m.  ne.  from  Sturgeon  B.  Canal,  12, 974. 

PLANS.    (See  Projects.) 

By  Maj.  Houston,  1873, 2  crib  ps.  extending  to  18' 
curve,  and  dr.  in  chan.;  est.,  $290,000.  Probability 
that  an  e.  p.  would  not  be  necessary,  and  that  the 
scouring  action  of  the  current  would  reduce  the 
dr.    73, 265. 

PBIVATE  WOBK. 

3,000'  slab  ps.  built,  and  dr.  to  11'  done  before  US. 
worlds,  12, 974. 

PBOJECTS.    (See  Plans  and  Operations.) 

By  Maj.  Bobert,  1879,  removal  of  20,000  c.  y.  of 
sand  from  bet.  ps.;  est.,  $6,000,  80, 1932. 

Act  Mar.  3, 1906,  au.  (a)  constr.  of  p.  connecting 
shore  with  breakw'r,  extending  breakw'r  iSV  on 
e.  side  of  H.;  (b)  constr.  of  p.  1,200'  bet.  w.p.  and  17' 
contour  of  lake,  w.  side;  (c)  dr.  to  19';  est.,  $270,000 
(H.  D.  429,  58th,  2d),  04, 2869;  05, 526. 

Act  Mar.  2, 1907,  modified  existing  proj.,  swinging 
inner  end  of  proposed  w.  p.  westward,  creating  a 
stilling  basin;  est.,  $338,462,  08,  648, 1942. 

SUE  VETS. 

Under  direction  of  Maj.  Houstoa,  1872,  by  J 
Pierpont,  73,  36,  256. 

Au.  act  Mar.  3, 1879;  made,  1880,  by  Maj.  Robert, 
80   1931. 

Sur.  made,  1890,  by  Maj.  Davis,  90, 2326. 

Pre.  ex.  and  sur.  an.  act  June  18, 1902.  B.,  Maj. 
Warren,  1902  and  1903;  2  plans  presented;  ests., 
$492,000  and  $270,000  (H.  D.  429,  SSth,  2d),  04,  536, 
2869. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc..  12,  974. 

Miaps.    81,  2054;  OS,  1942;  11, 2304. 


MM-5(a)  GLADSTONE  HARBOR,  (Little  Bay  de  Xoc),  MICH. 


APPBOPBIATIONS. 

1905,  $14,000,  05,  2016. 

COMMEECE. 

In  1902,  600,000 1,  04,  2867. 

Almost  entirely  with  Lake  Erie  ports.  Local 
C.  insignificant;  bulk  of  business  originates  else- 
where, simply  passing  through  Gladstone.  H. 
closed  during  winter  months,  04,  2863;  07, 605. 

Proj.  has  material  effect  on  controlling  freight 
rates,  06,  581. 

.In  1908,  660,000  t.,  09,  686;  1911, 460,000±  t,  12, 
2495. 

CONTEACTS. 

1905.    Joseph  Wolter,  dr. 
c.  y.,  05,  2016. 


85,000±  c.  y.,  13* 


ENGINEEBS. 

Chief  of  Engineers.  E.,  04,  636;  05,  526;  06, 
581;  07,  605;  08,  649;  09,  684;  10,  759;  11,  815; 
12, 976. 

Boards.  BEEH.  recom.  d.  of  21';  estab.  H. 
lines  and  dr.  on  a  line  perpendicular  to  axis  of  ore 
dock  (ore  dock  abandoned  1912)  through  its 
outer  end;  est.  of  $14,000.    E.,  04, 2867, 2868. 

In  charge: 

Maj.  J.  G.  Warren,  1904rm.  B,  04,  2862;  05, 
2015. 

Maj.  W.  V.  Judson,  1906-08.  E.,  06,  1733;  07, 
1869;  08, 1943. 

Maj.  C.  S.  Bromwell,  1909-12.  B.,  09, 1947;  10, 
2104;  11,  2306;  13,  2494. 


rSee  pp.  14-22  for  l 
Lezplanatlons,  etc.  J 
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OPERATIONS. 

1904-06.    17,853  o,  y.  dr.,  06,  2015. 
1906-06.    30,020  0.  y.  dr.;  proi.  completed,  06 
1733. 

PHTSICAIi  CHABACTEBISTICS. 

Natural  H.,  completely  landlocked,  afEording 
safe  mooring  place  for  vessels  at  all  times,  04,  2862. 

Max.  draft,  1907,  21',  07,  605. 

Main.  chan.  24'-42'  d.;  74±  m.  w.  of  Manistique, 
Mich.,  and  62.S±  m.  n.  from  Menominee,  Micli., 
18, 975. 


PROJECT. 

Act  Mar.  3,  1905,  au.  proj.  for  dr.  to  21'  below 
datum  of  portion  obstr.  by  shoals;  est.,  J14,000 
(H.  D.  165,  58th,  2d)  (see  Boards),  06, 525. 

SURVEY. 

Pre.  ex.  and  sur.  for  18',  au.  act  June  13,  1902. 
Rs.,  Maj.  Warren,  1902  and  1903;  ests.,  S36,300  and 
»14,000  (H.  D.  165,  SSth,  2d)  (see  Projects),  04,  636, 


MM-5  (b)     WHITEFISH  RIYER  (Little  Bay  de  Noc)  (Noquette), 
MICH.     (Harbor  at  mouth.) 


COMMERCE. 

Description  of;  unimportant,  96,  2685. 

ENGINEERS. 

Cblet  ot  Engineers.    R.,  96, 368. 
In  cbarge.    Capt.  C.  F.  Palfrey,  1894-95.    R., 
96,  2684. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 2685. 

The  Whitetisli,  Kapid,  and  Tacoosh  Es.— the 
former  used  only  for  logging,  and  the  latter  2  being 


small  creeks  only — empty  into  Little  Bay  de 
Noc  through  a  common  Chan.,  which  lies  bet.  2 
long  pointe  of  shoals  extending  a  long  distance 
out  from  the  w.  shore  of  the  B.  at  Masonville  and 
from  e.  shore  opposite.  This  chan.  is  narrow  and 
tortuous,  and  ex.  of  1894  was  with  view  to  imp., 
96, 2685. 

SURVEY. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Mai. 
Gregory  (R.  unfav.),  96, 2685. 


MM-8 


CEDAR  RIYER  HARBOR,  MICH. 


APPROPRIATIONS. 

1882,     115,000,83,2119. 
1884,       15,000,84,1834. 


Total,    30,000 

COMMERCE. 

Unimportant,  87,  2004. 

Small,  88, 1836;  91,  2526;  94, 2044. 

CONTRACTS. 

1883.  GreenBay  Dredging  Co.,  pile  p.  oonstr., 
83, 1638. 

1884.  Green  Bay  Dredging  Co.,  dr.,  85,  1976. 
Schwarz  &  Bemer,  pile  p.  constr.,  86, 1976. 

ENGINEERS. 

Chief  of  Engineers.  R.,  81,  279;  88,  268;  83, 
277;  84,  276;  85,  299;  86,  293;  87,  259;  88,  236; 
89,275;  90,248;  91,318;  93,303;  93,345;  94,315; 
95,  353;  96,  309. 

In  cbarge: 

Mai.  H.  M.  Eobert,  1881-83.    R.,  88,  2119,  2120. 

Maj.  J.  W.  Barlow,  1883.    R.,  83, 1629. 

Capt.  F.  A.  Hmman,  1883-84.    R.,  83, 1637. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  R.,  84, 1833;  86, 
1976. 

Capt.  W.  L.  Marshall,  1886.    86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  R,  86,  1650; 
87,  2002;  (Maj.)  88,  1835;  89,  2043;  90,  2327;  91, 
2525. 

Maj.  J.  F.  Gregory,  1892-94.  B_  98,  2172;  93, 
2701;  94, 2043. 


Capt.  0.  F.  Palfrey,  1895.    R.,  95,  2593. 
Capt.  G.  A.  Zinn,  1896.    R.,  96,  2458. 

Assistant.  L.  Y.  Schermerhom.  R.,  88, 2122: 
83, 1639. 

OPERATIONS. 

1883-84.    653 1.  f.  of  pile  p.  built,  84, 1833. 

1884-86.  P.  oonstr.  in  progress;  10,583  c.  y. 
dr.  from  chan.,  85, 1976. 

1885-86.  Ps.  extended  to  au  aggregate  1.  of 
1,054',  86, 1650. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  82,  2120,  2122. 
Shoal,  front  of  entrance,  88,  2119,  2122;  83, 1639. 
In  1894  there  was  a  narrow  chan.  with  a  d.  of  14'. 
94,  2044. 

PROJECTS. 

By  Maj.  Robert,  1881, 2parallel  ps.,  200'  apart,  ex- 
tending from  the  outer  ends  of  existing  private  ps. 
to  about  the  16'  curve  in  Green  B . ;  dr.  of  the  chan. 
bet.  the  ps.  to  14';  est,  S138,000,  88,  2121,  2124. 
Change  in  direction  of  ps.,  86, 1976;  98,  2172. 

SURVEYS. 

Au.  act  Mar.  3,  1881;  made  by  Maj.  Robert,  88, 
2119. 
Sur.  made,  1894,  by  Maj.  Gregory,  94,  2044. 
Maps.    Mouth  of  the  E.,  84, 1834. 
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MM-9   MENOMINEE   HARBOR  AND  RIVER,   MICH.  AND 

WIS. 


Part. 

Title. 

Period. 

Appropriar 
tions. 

1867-1901 
1890-1901 
1902-1912 

8234,650.00 
114,420.00 
78,360.00 

b 

MftTinminpn  R 

c 

Menominee  H.  and  R 

Total 

'427,420.00 

Part  (a),  MM-9        Menominee  Harbor,  Mich,  and  Wis. 


APPROPRIATIONS. 

1871, 

$25,000,71,32. 

1872, 

25,000,  73,31. 

1873, 

25,000,73,32. 

1874, 

25,000,741,37. 

1875, 

25,000,75,42. 

1876, 

8,000,76,95. 

1878, 

10,000,  78, 113. 

1879, 

10,000,  79,  152. 

1880, 

10,000,  80, 1903 

1881, 

12,000,81,2059. 

1882, 

16,000,  83,  2127. 

1884, 

10,000,  84, 1837. 

1886, 

3,000,86,1653. 

1888, 

9,000,  88, 1838. 

1894, 

10,000,  95,  2597. 

1896, 

7,150,96,2461. 

1899, 

5,600,99,2726. 

Total, 

234,650 

COMMERCE. 

Local  interests,  67, 132, 133;  73, 197. 

Important,  67, 134;  75, 193;  76,  ii,  338. 

A  freight  ferry,  to  ply  across  Green  B.  and  Lake 
Michigan,  estab.,  1894,  with  a  terminus  at  this  place. 
95,  2696. 

CONTRACTS. 
1871.    A.  Kirby,  materials  and  labor,  71,  110. 

1873.  A.  Kirby,  materials  and  labor,  74,  138. 

1874.  Menomonee  Dredge  Co.,  dr.,  25t  c.  y., 
74,  138.  Green  Bay  Dredge  &  Pile-Driver  Co., 
pile  p.,  76, 192. 

1875.  Menomonee  Dredge  Co.,  dr.,  14^$  c.  y., 
75, 193;  contract  extended,  76,  ii,  334. 

1877.  Truman  &  Schroeder,  material  and  labor, 

77,  852. 

1878.  Menomonee  Dredge  Co.,  dr.,  lOt  c.  y., 

78,  1142.    Green  Bay  Dredge  &  Pile-Driver  Co., 
materials  and  labor,  79, 1484. 

1880.  Green  Bay  Dredge  &  Pile  Driver  Co., 
p.  extension,  80,  1904.  Truman  &  Cooper,  p.  ex- 
tension, 81,  2060. 

1881.  Green  Bay  Dredge  &  Pile-Driver  Co., 
p.  extension,  81,  2060. 

1883.  S.  M.  Stephenson,  dr.,  10(1:  c.  y.,  83, 1640. 
Truman  &  Cooper,  p.  extension,  substr.  and 
superstr.,  83, 1641. 

ENGINEERS. 

Chief  of  Engineers.  ■R.,e7,27;  71,31;  73,31; 
73, 32;  74,  37;  75,  41;  76, 94;  77, 99;  78, 113;  79, 
152;  80,  203;  81,  273;  82,  269;  83,  277;  84,  277; 
86,  299;  86,  294;  87,  260;  88,  236;  89,  275,  287; 
90, 248;  91, 318;  93, 304;  93, 346;  94, 316;  96, 364; 
96, 309;  97, 393, 408;  98, 385;  99,  466;  00, 522;  01, 
515. 


In  charge: 

Maj.  J.  B.  Wheeler,  1866-70;  70, 32.    R.,  67, 132. 

Capt.  J.  W.  Cuyler,  1870,  temporarily  in  clirse. 
70  32  33. 

Maj.'  D.'  C.  Houston,  1870-75.  K.,  71,  109;  73, 
114;  73, 196;  74, 138. 

Maj.  H.  M.  Eobert,  1875-82.  R.,  76, 192;  76,  ii, 
334;  77,852;  78,1141;  79,1484;  80,1903;  81,2058; 
83,  2125. 

Maj.  J.  W.  Barlow,  1883.    83, 1629. 

Capt.  E.  A.  Hinman,  1883.    R^  83, 1640. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  R.,  8i,  1835;  85, 
1978. 

Capt.  W.  L.  Marshall,  1886,  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-91.  R.,  86, 1652; 
87,  2004;  (Maj.)  88,  1837;  89,  2044;  90,  2328;  91, 
2527. 

Maj.  J.  F.  Gregory,  1892-94.  R.,  93,  2173;  93, 
2703;  94,  2045. 

Capt.  C.  F.  Palfrey,  1895.    R.,  95,  2695. 

Capt.  G.  A.  Zinn,  1896-98.  R.,  96,  2459;  97, 
2650,  2661;  98,  2289. 

Capt.  J.  G.  Warren,  1899-1901.  R.,  99, 2726;  DO, 
3650;  (Maj.)  01,  2908. 

Assistants: 

W.  T.  Casgrain.    R.,  67, 132. 

Capt.  J.  W.  Cuyler.    R,  73, 114;  73, 196. 

W.  H.  Hearding.    B.,  74, 138;  75, 192. 

C.  Grossman.    K.,  84, 1837. 

EXPENDITtTBBS. 

In  repairs  of  s.  p.,  77,  853. 

OPERATIONS-2 

1871-73.  1,150 1.  f.  of  pile  p.  built  on  the  s.  p., 
73,  31, 118;  76,  ii,  336. 

1873-73.  134 1.  f.  of  pUe  p.  built  on  the  n.  and 
197'  on  s.  side,  and  133'  of  superstr.  on  the  s.  p.;  685 
of  slab  p.  on  n.  side  built,  73, 196,  197;  76,  ii,  337. 

1873-74.  352  1.  f.  pile  p.  on  n.  side  and  720'  on 
s.  side  built;  also  69'  of  superstr.  on  s.  p.,  74, 138; 
76,  ii,  337. 

18  74-75.  128 1.  f.  of  pile  p.  on  n.  side  and  96'  on. 
s.  side  built;  32'  of  superstr.  built  on  s.  side;  also 
60,005  0.  y.  dr.;  repairs  of  ps.,  76,  192;  76,  li,  337. 

1875-76.  93,477  c.  y.  dr.  from  ohan.;  repairs  of 
ps.,  76,  ii,  335. 

1876-77.    40,584  c.  y.  dr.  from  chan.,  77,  852. 

1877-78.  150  1.  f.  of  crib  p.  m  n.  side  and  100" 
on  s.  side  built;  3,724  c.  y.  dr.  from  chan.,  78, 113, 
1142. 

1878-79.  150 1.  f.  of  crib  p.  built  on  the  n.  side; 
also  100'  of  superstr.  built  on  s.  and  150'  on  n.  p.; 
1,588  c.  y.  dr.  from  chan.,  79, 152,  1484. 

1879-80.  6  cribs  sunk  in  extension  of  the  n.  p. 
and  superstr.  built  over  3  cribs  previously  sunk, 
80, 1903. 


1  Inc.  misc.,  $430,934.17,  18,  2497. 

2  History  of  operations,  76,  ii,  335.  Chan.  14'  x  125'  x  2,S00',  76,  ii,  337.    List  of  material  used  and  work 
done,  with  average  cost  of  cribs,  78, 1142;  79, 1485. 


rSee  pp.  14^22  for  I 
Lexplanatlons,  etc.  J 
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1880-81.  4  cribs  placed  in  extension  o(  s.  p., 
partial  superstr.  built  over  6  cribs  on  n.  p.,  and 
2,500  c.  y.  dr.  from  ohan.,  81, 2059. 

1881-83.  6  crib  substr.  placed  in  extension  of 
s.  p.;  superstr.  built  over  4  cribs,  88, 2125. 

1888-83.    3,950  c.  y.  dr.  from  chaa.,  83, 1640. 

1883-84.  S.  p.  extended  200  1.  t.  and  partial 
superstr.  built  over  300*  of  same;  n.  p.  extended 
50 1.  f.  and  outer  crib  replaced,  84, 1836. 

.1884-8S.  Superstr.  completed  over  350'  of  n.  p. 
and  over  700*  of  s.  p.,  85, 1978. 

1886-87.    37,895  c.  y.  dr.,  87, 2005. 

1889-90.  610  1.  f.  of  n.  p.  rebuilt  above  the 
water  line,  and  1,105  c.  y.  dr.  by  hired  labor,  90, 
2329. 

1890-91.    14,170  c.y.  dr.,  91,2527. 

1891-98.  Chan,  excavation  completed,  92, 
2174.  i-     .    ' 

1894-95.  1,309  1.  f.  s.  p.  repaired,  95,  2595, 
2596. 

1895-96.    13,650  c.  y.  dr.,  96, 2460. 

1896-97.  300 1.  f.  superstr.  of  n.  p.  and  100  1.  f. 
s.  p.  rebuilt;  opening  bet.  pile  and  crib  ps.  closed; 
mm  or  repairs  made,  97, 2650. 

1897-98.  2,374  o.  y.  dr.  and  repairs  to  ps.  in 
progress,  98, 2290. 

1898-99.    Minor  repairs  to  s.  p.,  99, 2726. 

1899-00.  Minor  repairs  to  s.  p.;  about  1,000 
c.  y.  dr.,  00, 3650. 

1900-01.  11,734  c.y.  dr.  (U.S.)  and  20'  chan. 
completed  to  required  dimensions,  01, 2908. 


PHTSICAl  CHABACTERISTICS. 

General  characteristics  of  Menominee  R.  and  H., 
67,  132;  76,  ii,  335,  338;  97,  2752. 

Depth  of  water  in  R.  mouth  previous  to  imp., 
76,  il,  336,  336. 

Bottom  hard,  compact  sand,  78, 115;  73, 197;  76, 
ii,  336.  • 

Effect  of  s.  p.  on  E.  current,  78, 115. 

In  1895  there  was  a  tendency  to  the  formation  of 
shoals  in  the  H.,  96, 2460. 

H.  situated  at  the  mouth  of  the  E.  of  the  same 
name  on  the  w.  shore  of  Green  B.,  Lake  Michigan, 
97,2752.  ^ 

Condition  of  work;  water  levels,  01, 2908. 


PLANS.    (See  Projects.) 

By  W.  T.  Casgrain,  under  direction  of  Maj. 
Wheeler,  to  open  a  chan.  across  the  neck  of  land 
bet.  Green  B.  and  the  Menominee  R.,  and  to 
constr.  2  parallel  ps.  in  a  direction  due  e.;  n.  p. 
1,376  1.  f.  and  s.  p.  1,275  1.  f.;  dr.  in  chan.  and  m 
an  inside  basin  to  12';  est.,  $252,571, 67, 27, 134, 136. 

In  1884  Lt.  Col.  Barlow,  extension  of  the  ps.  to 
18'  cxnve  in  the  lake,  dr.  bet.  the  ps.,  and  extensive 
repairs  to  existing  superstr.,  increasing  the  est.  to 
$300,000,  84, 1835, 1836. 

PRIVATE  (PRIVATE   AND   CORPORATE) 
WORK. 

The  "gap"  (78,  115)  closed  by  pile  work,  73, 
197;  76,ii,337. 

Interior  dr.  and  docking  by  the  mill  owners  in 
1874-76-77,  75, 192;  76,  ii,  336;  77,  862. 

Improper  use  of  ps.  by  lumber  companies,  84, 
1836, 1837;  85,  300, 1979, 1980;  86, 1652. 

PROJECTS.    (See  Plans.) 

By  Maj.  Houston,  1871,  2  parallel  pile  ps.  at  the 
mouth  of  the  E.,  400'  apart,  extending  to  the  16' 
curve  in  Breen  B.,  71, 109;  78, 115;  76,  ii,  336. 

To  extend  the  ps.  to  the  16'  curve  in  the  B.,  1874, 
and  to  dr.  a  chan.  14'  from  mouth  of  R.  to  the  cross- 
ing of  the  ferry  above;  est.,  $212,000,  74,  139:  79, 
1484;  84, 1836;  86, 1662. 

In  1896  Capt.  Zinn  est.  $19,000  to  imp.  H.  by  dr.. 
97,2754. 

Consolidation  of  this  work  with  that  of  the  R. 
recom.,  1899,  99, 2726. 

SURVEYS. 

Under  direction  of  Maj.  'Wbeeler,  1867,  67,  27 
132;  76,  ii,  336.  .       >      , 

Ex.  by  Maj.  Houston,  1871,  71,  109;  76,  ii,  336. 

Resur.  of  chan.,  78, 113, 1142. 

Of  H.  and  vicinity,  1881,  81, 2059. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Maj.  Davis, 
89,2045.  •    -I       1  I 

Sur.  for  Chan.  20'  d.  au.  act  June  3,  1896;  made, 
1896,  by  Capt.  Zinn  (see  Projects),  97, 2751. 
Minor  surs.,  00,  3660. 
Maps.    Of  H.,  76,  ii,  334;  81,2060.  ' 


Part  (b),  MM-9    Menominee  Rirer,  Mich,  and  Wis. 


APPROPRIATIONS 

1. 

1890, 
1892, 
1894, 
1896, 
1899, 

$54,000,90,2329. 
20,600,98,2176. 
6,000,95,2600. 
16,000,96,2464. 
18,920,99,2730. 

Total, 

114,420 

COMMERCE. 

Important,  00, 3744. 

CONTRACTS. 

1890.  Truman  &  Cooper,  dr.,  lost  and  list 
c.y.,  91,2630.  ' 

1896.  W.  A.  Starke,  dr. clay,  9(t c.y.;  bowlders 
and  hardpan,  25*  c.  y.  ($7,996),  97, 2653. 

1899.  E.  J.  Pryor,  dr.,  9*  o.  y.,  $16,480,  99, 
2730. 

ENGINEERS. 

Chief  of  Engineers.  R.,  90,  259;  91,  318;  93, 
304;  93,  346;  94,  316;  96,  354;  96,  310;  97,  393* 
98, 385;  99,  457,  474;  00, 522,  538;  01,  515. 

In  charge: 

Maj.  C.  E.  L.  B.  Davis,  1889-92.    R.,  90,  2394; 
91,2528. 
Maj.  J.  r.  Gregory,  1892-94.    R.,  98,  2175;  93, 

Capt.  C.  P.  Palfrey,  1895.    B.,  95,  2699. 


26iiV229t-  ^^'  '''^'«-    "-  ««'  '*''■■  «^' 
Capt.  J.  G.  Warren,  1899-1901.    B.,  99,  2728: 
00,  3653,  3739;  (Maj.)  01,  2909. 

Assistant.    L.  M.  Mann.    R.,  90,  2396. 

OPERATIONS. 

1890-91.    26,058  c.  y.  dr.,  91,  2629. 
1891-98.    126,047  c.  y.  dr.,  98,  2176. 
1898-93.    73,165  o.  y.  dr.,  93,  2707. 
1893-94.    79,330  c.  y.  dr.  and  repairs  made  to 
dr.  plant,  94, 2048. 
18g4-95.    19,630c.  y.  dr.  and  dr.  plant  repaired, 

6,728c.y.  dr.,  96,2464. 
60,837  0.  y.  dr.,  97, 2652. 
58,683  C.  y.  dr.,  98,  2291. 
19,160  0.  y.  dr.,  99, 2729. 
163,433  c.  y.  dr.,  00, 3653. 
4,756  c.  y.  dr.  (U.S.),  01,  2910. 

PHYSICAL  CHARACTERISTICS. 

Tendency  to  the  formation  of  shoals,  96,  2464  • 
The  materials  brought  down  the  stream  by  freshets 
make  periodical  dr.  necessary,  98, 2291. 

Annual  shoaUng,  99,  2729;  00, 3653. 

Description  of.  The  R.  forms  the  boundary  line 
bet.  Michigan  and  Wisconsin,  emptying  into 
Green  B.,  about  50  m.  ne.  from  city  of  Green  B. 
Menominee,  Mich.,  and  Marinette,  Wis.,  are  at 
the  mouth,  00, 3742. 

Condition  of  work,  water  levels,  etc.,  01, 2909. 


1895-96. 
1896-97. 
1897-98. 
1898-99. 
1899-00. 
1900-01. 
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PBOJECTS. 

By  Maj.  Davis,  1889,  chan.  16'  x  200',  Green  B. 
to  Ludington  &  Co.'s  mill,  2  m.;  est.,  $109,609,  90, 
2396;  91,  2528.  W.  of  chan.  reduced  to  100'  for 
distance  of  2,600*,  reducing  est.  to  $74,500,  91,  2630. 

In  1892,  after  expend,  of  $74,500,  it  was  est.  tliat 
$10,000  would  be  required  for  mainten.  of  imp. 
Chan.,  93, 2176. 

By  Capt.  Zinn,  1896,  to  modify  proj.  to  provide 
for  a  turning-basin  at  the  w.  end  of  the  chan.,  and 
also  to  extend  the  chan.  425',  with  w.  of  75'  and  d. 
of  17',  96,  2463. 

By  Capt.  Zinn,  1896,  for  dr.  20'  chan.  in  the  E. 
(harbor);  est.,  $18,920,  97,  2751;  99, 2728. 

Consolidation  of  this  work  with  that  for  the  H. 
recom.,  99, 2729. 


Capt.  Warren  est.,  1899,  $60,000,  and  $7,500  an. 
for  an  18'  chan.,  but  imp.  would  have  to  be  inside 
shore  line,  wliich  might  estab.  a  precedent  for  lllce 
imp.  at  other  places,  00, 3744. 


SURVEYS. 

Au.  act  Aug.  11, 1888;  made,  1889,  by  Mai.  Davis. 
90  2395. 

Misc.  surs.,  93, 2707;  94, 2048. 

Ex.  and  sur.  from  line  of  the  second  br.,  proj.  of 
1896,  up  to  the  w.  line  of  Wells  St.,  for  18'ohan., 
au.  act  Mar.  3,  1899;  made,  1899,  by  Capt.  Warren 
(B.  fav.;  see  Projects),  00,  3739. 

Maps.    93, 2706. 


Part  (c),  MM-9    Menominee  (and  Marinette,  Wis.)  Harbor 
and  River,  Mich,  and  Wis. 


APPROPRIATIOXS 

, 

1902, 

$50,350, 

03, 

2044. 

1907, 

5,000, 

07, 

1H71. 

1909, 

4,000, 

09, 

1948. 

1910, 

10,000, 

10, 

2106. 

1912, 

9,000, 

13, 

2497. 

Total,    78,350 

COMMERCE. 

Material  effect  of  imp.  on  rates,  06,  S82;  13,  977. 
1911,  305,603  t.,  13,  977. 

CONTRACTS. 

1903.  Duluth  Dredge  &  Dock  Co.,  dr.,  prices 
listed,  03, 1835. 

ENGINEERS. 

Chief  of  Engineers.  R.,  03,  439;  03,  475;  04, 
619;  05,526;  06,581;  07,606;  08,650,669;  09,686; 
10,  760;  11, 816;  13,  976. 

In  cbaige: 

Maj.  J.  G.  Warren,  1902-06.  B.,  03,  2043;  03, 
1834;  04, 2810;  05,  2016. 

Maj.  W.  V.  Judson,  1905-09.  B,  06,  1734;  07, 
1870;  08, 1943. 

Maj.  Thos.  H.  Eees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  R,  09,  1948;  10, 
2105;  11,  2307;  13,  2496. 

Lt.  Col.  G.  A.  Zinn,  11,  814. 

Assistant.    1st  Lt.  Douglas  MacArthur,  08, 648. 

OPERATIONS. 

1901-03.    12,086  c.  y.  dr.  (U.S.),  03,  2044. 
1903-03.    134,162  c.  y.  dr.  (contract),  03, 1834. 


1903-04.  23,172  c.  y.  dr.  (contract);  20,481  c.  y. 
dr.  (U.  S.),  completion  proj.,  04, 2810. 

1904-05.  Soundings  taken  and  map  prepared, 
05,2017. 

1905-06.    450 1.  f.  H.  p.  rebuilt,  06, 1734. 

1906-07.    600  1.  f.  p.  rebuilt,  completing  1,050 

f.,  07, 1870. 

1907-08.    Mainten.,  08, 1943. 

1908-09.  Bepairs  to  plant,  and  general  super- 
vision, 09, 1948. 

1909-10.    26,014  c.  y.  dr.  (U.S.),  10,  2105. 

1910-11.    Repairs  to  800 1.  f.  s.  H.  p.,  11,  2307. 

1911-13.    8,389  e.  y.  dr.;  repairs  to  p.,  13, 2496. 

PHTSICAIi  CHARACTERISTICS. 

Condition  of  work;  water  levels,  03,  2045;  03, 
1834;  04,  619,  2810;  06,  2017;  06,  1734;  07,  1870; 
08, 1944;  09, 1948;  10,  2105;  11,  2307;  13,  2496. 

4»±  m.  ne.  from  city  of  Green  Bay,  and  24±  m. 
w.  from  Sturgeon  B.  Canal;  orig.  no  H.,  13,  976. 

B.  navigable  lor  2  m.  from  mouth. 

PROJECTS.  • 

Act  of  June  13, 1902,  au.  increasing  d.  of  chan.  and 
basin  from  17'  to  20'  and  enlargement  of  the  basin; 
est.,  $60,000,  03, 2043. 

Act  Mar.  3,  1905,  modifies  proj.  to  save  expense 
and  subserve  interests  of  C.  by  omitting  portion  of 
proj.  section  above  and  to  w.  of  Ogden  St.  Br.,  06, 
2017;  13,  977. 

SURVEYS. 

Ex.  for  outer  breakw'r  au.  act  Mar.  2, 1907.  E, 
Maj.  Judson,  Apr.  25,  1907  (H.  D.  73,  60th,  1st) 
("not  worthy  of  imp.  in  manner  proposed"),  08, 
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OCONTO  HARBOR,  WIS. 


APPROPRIATIONS. 

1881, 

$10,000,81,2062. 

1882, 

16,000,83,2128. 

1884, 

15,000,  84, 1841. 

1886, 

8,000,86,1656. 

1888, 

20,000,  88, 1841. 

1892, 

3,000,  93,  2178. 

1894, 

3,000,  96,  2602. 

1896, 

4,000,  96,  2466. 

1899, 

16,000,99,2732. 

1902, 

3,000,03,2047. 

1910, 

75,000,10,2109. 

Total,  171, 000  (less  $3,269.36  returned  to  Treas., 
$167,730.65,  13,  2499). 


COMMERCE. 

Tributary  to  H.,  71, 121, 122. 

C.  to  be  influenced  by  imp.,  80, 1975, 1976. 

Lumber  exjrortation,  80, 1974. 

In  1896  est.  100  acres  for  anchorage  would  be 
sufllcient  for  needs  of  C.  concerned,  96, 2563. 

Benefit  from  H.  imp.  entirely  local,  00, 3746. 

Believed  that  proj.  has  had  no  material  effect  in 
controlling  rates,  08,  651. 

No  C.  by  way  of  H.  "at  present  time,"  11, 818; 
18,2500. 

CONTRACTS. 

1883.  Green  Bay  Dredge  &  Pile  Driver  Co., 
slab-pier  constr.,  83, 1643. 


rSeepp.  14-22  for"! 
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1S84.  Sohwarz  &  Berner,  p.  extension,  85, 
1982. 

18S7.  Leathern  &  Smith,  poles,  gjt  1.  f.,  87, 
2008.  S.  D.  Kimbark,  iron,  SAt  Ib^  87,  2008. 
G.  Denis,  St.,  $4.24  cord,  87,  2009.  Leathern  & 
Smith,  pine  timber,  $15.43  M  b.  m.,  87, 2009. 

1896.  Green  Bay  Dredge  &  Pile  Driver  Co., 
dr.,  8<!  c.  y.  ($2,960),  97,  2654. 

1899.  H.  Truman,  dr.,  12it  c.  y.  ($2,450),  99, 
2732. 

1911.  A.  F.  Hues,  dr.  380,000  0.  y.,  llf*  c.  y., 
11,  2311. 

ENGINEERS. 

Chief  of  Engineers.  B.,  71,  37;  79,  157;  80, 
210;  81,  274,  2062,  2069;  88,  269;  83,  278;  84,  277; 
8S,  300;  86,  294;  87,  260;  88,  237;  89,  286;  90, 
249;  91,  319;  92,  305;  93,  346;  94,  317;  95,  355, 
368;  96,  311,  323;  97,  394;  98,  386;  99,  458,  474; 
00,  523,  538;  01,  516;  02,  439;  03,  476;  04,  520; 
OS,  527;  06,  582;  07,  607;  08,  651;  09,  686;  10, 
761;  11, 817;  18,  978. 

Boards.  BEKH.  B.,  Aug.  14,  1903,  recom. 
holding  balance  available  from  app.,  about  $3,650, 
for  repairs  to  s.  p.,  but  does  not  recom.  extension 
of  imp.,  03, 1836.    (See  Surveys.) 

In  charge: 

Maj.  D.  C.  Houston.  B.,  71,  120;  (Lt.  Col.) 
1879-81.    B.,  80, 1973. 

Lt.  Col.  H.  M.  Eobert,  1881-83.  B.,  81,  2061, 
2064;  88,  2128;  83, 1644. 

Capt.  F.  A.  Hinman,  1883-84.    B.,  83, 1642. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  B.,  84,  1840; 
85  1982 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  E.,  86,  1653; 
87,  2006;  (Maj.)  88, 1839;  89,  2046,  2106;  90,  2330; 
91  2531. 

Maj.  J.  F.  Gregory,  1892-94.  B.,  98,  2177;  93, 
2708;  94,  2049. 

Capt.  C.  F.  Palfrey,  1895.    B.,  95, 2600,  2681. 

Capt.  G.  A.  Zinn,  1896-08.  B.,  96,  2465,  2560; 
97  2653'  98  2292. 

Capt.  i.  G.' Warren,  1899-1905.  E.,  99, 2731;  00, 
3654,  3745;  (Maj.)  01,  2910;  08,  2046;  03, 1835;  04, 
2812;  05,    2019. 

Maj.  W.  V.  Judson,  1906-08.  E.,  06,  1735;  07, 
1871;  08, 1945. 

Maj.  Thos.  E.  Rees,  09, 683. 

Maj.  C.  S.  Bromwell,  1909-12.  B.,  09, 1949;  10, 
2108;  11, 2311;  18, 2499. 

Lt.  Col.  G.  A.  Zinn,  11, 814;  18, 974. 

Assistants: 

W.  T.  Casgrain.    E.,  71, 121. 
W.  H.  Hearding.    E.,  80, 1975. 
L.  Y.  Schermerhom.    B.,  83, 1647. 
T.  E.  Hutchings.    B.,  85, 1983. 
1st  Lt.  Douglas  MacArthur,  OS,  648. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  D.  C.  Houston,  1871,  entire  completfon, 

$500,000,  71, 121. 
By  W.  T.  Casgrain,  1871,  imp.  "present"  E. 

entrance,  $557,747.83,  71,  122;  making  new  Chan., 

$497,887.50,  71,  122. 

LEGISLATION. 

By  State  legislature,  au.  $30,000  to  be  raised  by 
a  special  tax  on  town  property  for  this  imp.,  71, 


OPEEATIONS. 

1888-83.    300 1,  f.  of  slab  p.  built,  83, 1643. 
1883-84.    N.  p.  extended  1,100'  and  s.  p.  1,600' 
54,780  c.  y.  dr.  from  Chan.,  84, 1840. 
1884-85.    1,000  1.  f.   of  pile  protection  com- 

Sleted  and  p.  extension  commenced;  56,671  c.  y. 
r.  from  chan.,  85, 1982. 

1886-86.  Protection  piling  completed;  s.  p. 
completed  by  constr.  of  301 1.  f.  of  close  pile  p.;  n. 
p.  extended  503  1.  f.;  30,529  o.  y.  dr.;  minor  repairs 
to  s.  p.,  86, 1653,  1654. 

1886-87.    65,661  c.  y.  dr.  from  chan.  bet.  ps. 
repairs  to  s.  p.,  87, 2007. 

1887-88.  1,200'  of  reinforcement  piling  on 
Chan,  side  of  s.  p.  built  by  hired  labor,  88, 1839. 


1888-89.  650  I.  f.  of  chan.  side  of  s.  p.  rein- 
forced with  piling;  600  1.  f.  of  opposite  side  of  p. 
provided  with  riprap;  miaor  repairs  to  n.  p.  by 
hired  labor,  89,  2046. 

1889-90.  197,715  c.  y.  dr.;  repairs  to  dr.  plant; 
repairs  to  n.  and  s.  ps.  by  hired  labor,  90,  2331. 

1891-98.    Hepau-s  to  n.  p.,  98, 2177. 

1893-94.    17,045  c.  y.  dr.,  94, 2049. 

1895-96.    Ps.  repaired,  96, 2465,  2466. 

1896-97.    48,060  c.  y.  dr.,  97,  2654. 

1898-99.    3,740  c.  f-  dr.,  99,  2731. 

1899-00.  34,552  c.  y.  dr.;  extensive  repairs 
made  to  ps.,  00,  3655. 

1910-11.  Specifications  tor  dr.  prepared  and 
contract  made,  11, 818,  2311. 

1911-13.    365,832  c.  y.  dr.,  18, 2499. 

PHYSICAL,  CHAEACTBBISTICS. 

General  characteristics  of  Oconto  K.,  71, 121. 

Condition  of  E.,  1879,  80, 1975. 

Description  of,  95, 2682;  96,  2562;  00,  3746. 

Freshets  tend  toobliterate  parts  of  thechan.,  96, 
2465. 

H.onthew.^horeof  Green  B.,  22  m.  s.  of  Menomi- 
nee H.;  Oconto  about  2i  m.  from  H.  entrance;  00, 
3746. 

Condition  of  works  and  d.  of  water,  08,  2046. 

PLANS.    (See  Estimates  and  Projects.) 

By  W.  T.  Casgrain,  1871,  (1)  new  chan.  from  lower 
steam  mill  e.  to  first  bend  in  the  E.,  and,  taking 
advantage  of  previous  work,  extension  of  ps.  to  12' 
in  Green  B.;  est.,  $557,747,  71,  121,  122.  (2)  New 
chan.  ne.  from  the  same  initial  point  across  to  E., 
thence  across  marsh  to  Green  B.,  terminating  with 
ps.ext6ndingtol2'inB.;  est., $497,887,  71,121,122. 
By  Maj.  Davis,  1888,  excavation  of  chan.  16'  x  75' 
from  ps.  to  Spies's  Mills,  6,000';  extension  of  s.  p. 
1,100',  and  reconstr.  and  extension  of  n.  p.  1,900'; 
est.,  $181,000,  89,  2107. 

PBIVATB  (CITT)  WOBK. 

1870.  1,800 1.  f.  of  pile  p.  to  15'  in  Green  B.,  built 
by  town  of  Oconto;  cost,  about  $30,000,  71, 122. 

Work  of  imp.  by  city  of  Oconto  previcTus  to  1880, 
81, 2067. 

PBOJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Eobert,  1881,  extending  slab  ps.  to 
10'  curve  by  constr.  of  4,000 1.  f.  of  slab  p .  and  500 1.  f . 
oforibp.;  dr.chan.fromentranoeto  Oconto,  having 
w.  of  100'  and  d.  of  8'  with  10'  at  eatrance;  est., 
$125,000,  81,  2067.  Eevised  in  1883,  after  resur.  of 
looaUty,  to  $150,000,  83, 1646;  87, 2007. 

In  1896  Capt.  Zinn  est.  $242,605  to  imp.  H.,  and 
about  $5,400  each  year  for  maiaten.,  and  $171,160  or 
$300,316  to  constr.  exterior  H.,  96, 2563,  2564. 

Act  Jime  25, 1910,  au.  chan.  16'  x  100'  bet.  ps.,  and 
extension  beyond  ps.  same  d.,  with  min.  w.  of  about 
150'  to  about  the  18'  contour;  dr.  to  be  continued  up 
E.  about  800',  forming  turning  basin;  est.,  $75,000 
(H.  D.  538,  61st,  2d),  subject  to  conditions  that  city 
of  Oconto  donate  necessary  land,  and  city  and 
county  of  Oconto  raise  $25,000  for  revets.,  etc.;  city 
to  build  and  maintain  wharf,  warehouse,  etc.,  to  be 
open  for  public  use  under  reasonable  regulations, 
and  to  maintain  d.  of  all  chans.  dr.  by  U.  S.  for  5 
years,  10, 761. 

STTBVETS. 

Au.  by  act  July  11, 1870;  made,  1870,  by  W.  T. 
Casgrain,  tmder  direction  of  Maj.  Houston,  70,  31: 
71, 37, 120. 

Au.  act  Mar.  3,  1879;  made,  1879,  by  Maj.  Hous- 
ton, 79, 157;  80, 1973. 

Of  Oconto  E.,  1883,  bet.  mouth  and  city  of  Oconto; 
also  of  Green  B.  in  vicinity  of  mouth,  83, 1643. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Davis,  89, 2106. 

Sui.  for  H.  lines,  1893,  94, 2050. 

Ex.  of  E.  with  view  to  chan.  16'  x  150'  au.  act. 
Aug.  17, 1894,  B.  1894,  by  Maj.  Gregory  (B.unfav.), 
95, 2681. 

Sur.  vrith  plans  and  est.  for  imp.  and  confinement 
of  current  in  E.,  mainten.  of  standard  d.  of  w.,  to 
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obtain  Chan.  16' d.,  for  extending  ps.,  andtorconstr. 
of  H.  witli  16'  d.  in  Green  B.  exterior  to  R.  elian., 
au.  act  Aug.  17,  1894;  R.,  1896,  by  Capt.  Zinn  (see 
Projects),  96, 2560. 

Minor  surs.,  00, 3655. 

Ex.  for  better  access  to  the  H.  and  for  extension 
ofps.  300'  au.  act  Mar.  3, 1899;  made,  1899,  by  Capt. 
Warren  (B.  fav.),  00, 3745. 

B.  by  BERH.,  Aug.  14, 1903,  required  by  R.  and 
H.  Com.,  as  to  advisability  of  continuing  imp.  or 
modifying  proj.  Board  does-not  think  C.  warrants 
further  imp.;  moreover  the  Hs.  of  Menominee  and 


Green  B.  are  in  this  section,  being  ample  provision 
for  traffic  of  vicinity  (H.  D.  34,  61st,  2d). 

Pre.  ex.  au.  act  Mar.  3, 1905,  with  view  to  modifi- 
cation of  existing  plan  and  constr.  of  H .  near  mouth 
of  R.,  with  d.  of  16'  and  18',  resp.  B.  by  Mai. 
Warren,  July  6, 1905  (H.  D.  161,  S9th,  1st)  (unfav.), 
06,  599. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909.  E.  by  Maj. 
Bromwell,  May  19  and  Nov.  12,  1909;  est.,  $75,000 
(H.  D.  638,  6l3t,  2d),  under  certain  specified  con- 
ditions (see  Projects),  10, 781. 

Maps.    (H.  D.  538,  61st,  2d.)    84, 1840;  88, 1840. 
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APPROPRIATIONS. 

1882,  410,000,82,2129. 
1884,  5,000,84,1843. 
1896,    1,000,96,2469. 


Total,    16,000 

COMMERCE. 

Local  C.  interests  and  statistics,  73, 250,  251. 

In  1898  only  about  12  persons,  and  these  engaged 
in  fishing,  seemed  to  be  c  oncemed  in  imp.  of  H., 
98,2294. 

CONTRACT. 

1883.  F.  B.  Gardner,  slab-pier  constr.,  83, 
1650. 

ENGINEERS. 

Chief  of  Engineers.    B.,  73,  36;  73,  36;  82, 

270;  83,  278;  84,  278;  85,  301;  86,  295;  87,  261; 
88,  237;  89,  276;  90,  249;  91,  319;  92,  305;  93, 
347;  94,  318;  93,  356;  96,  311;  97,  395;  98,  387; 
99,  459. 

In  charge: 

Maj.  D.C.Houston.    R.,  73,  249. 

Lt.  Col.  H.  M.  Robert,  1882-83.  R.,  82,  2128; 
83,1651.    • 

Capt.  F.  A.  Hinman,  1883-84.    E.,  83, 1650. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  R.,  84,  1842; 
85, 1985. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  E.,  86, 1656; 
87,  2010;  (Maj.)  88,  1841;  89,  2049;  90,  2333;  91, 
2533. 

Maj.  J.  E.  Gregory,  1892-94.  R.,  93,  2179;  93, 
2710;  94,  2052. 

Capt.  C.  E.  Palfrey,  1895.    R.,  95, 2602. 

Capt.  G.  A.  Zmn,  1896-98.  R.,  96,  2468;  97, 
2656;  98, 2294. 

Capt.  J.  G.  Warren,  1899.    R.,  99, 2734. 

Assistants: 

W.  J.  Bryson.    R.,  73,  250. 

L.  Y .  Schermerhom.    B.,  82, 2130. 


ESTIMATES.    (See  Plans.) 

By  W.  J.  Bryson,  2  ps.  and  9'  chan.,  1133,852.40; 
2  ps.  and  a  12'  chan.,  1201,852.31,  73, 250. 

OPEBATIONS. 

1883-84.    1,300 1.  f.  of  slab  j).  built,  84, 1842. 

1885-86.  Extensive  repau's  to  slab-p.  work, 
86, 1656. 

1891-92.  600  1.  f.  of  w.  end  of  p.  repaired  by 
hired  labor,  93, 2179. 

1895-96.    P.  repaired,  96,  2468. 

1898-99.  Pierhead  repaired  and  protected, 
99, 2734. 

PHTSICAL  CHAEACTEBISTICS. 

General,  of  PensauJiiee  R.,  H.,  and  outside  reef, 
73, 249,  251. 
Description  of,  82, 2130. 
Heavy  weather  damaging  p.,  98, 2294. 

PLANS.    (See  Estimates.) 

By  W.  J.  Bryson,  extension  of  existing  ps.  to 
9'  or  12',  73, 252. 

Maj.  Davis,  1890,  B.  no  further  C.  necessity  for 
continuation  of  imp.,  90, 2333. 

PBIVATE  AND  COEPOBATE  WOBK. 

Pile  p.  filled  with  slabs,  1,000'  1.,  to  5'  of  water; 
also  1,500'  of  slab  p.  across  the  marsh;  dr.  chan.  to 
9'  d.;  cost,  140,000,  73,  250,  251. 

PBOJECTS. 

By  Lt.  Col.  Robert,  1882,  navigable  chan..  Green 
B.  mto  Pensaukee  R.,  by  constr.  of  2,500  1.  f.  of 
slab-p.  work,  extending  to  10'  curve,  with  dr.  to 
provide  chan.  of  entrance,  with  available  d.  of  10' 
and  w.  of  100';  est.,  $50,000,  82,  2132;  83, 1650. 

SUB  VETS. 

Directed  by  Maj.  Houston,  made  by  W.  J.  Bry- 
son, 1872,  73,  36,  250. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Lt.  Col.  Robert, 
83, 1651. 


MM-14 


GREEN  BAY  HARBOR,  WIS. 


APPBOPEIATIONS. 

1866,  $30, 500.  00,  66,  iii,  12. 

1867,  45, 000. 00,  67,  21;  76,  ii,  340. 

1868,  *17, 500.  00,  68,24. 

1869,  *  1  44, 550.  00,  69,  22,  25;  76,  il,  341. 

1870,  17,500.00,70,34. 

1871,  17,500.00,71,32. 

1873,  20,000.00,73,32. 

1874,  10,000.00,74,38. 

1875,  10,000.00,76,42. 

1876,  8,000.00,76,95. 

1878,  5,000.00,78,113. 

1879,  4,000.00,79,152. 

1880,  6,000.00,80,1906. 

1881,  5,000.00,81,2070. 

1882,  20, 000. 00,  82,  2133. 
1884,  10,000.00,84,1846. 
1886,  7,000.00,86,1659. 


1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1899, 
1902, 
1904, 
1905, 
1907, 
1909, 
1910, 
1910, 
1912, 

Total, 


10,000. 

10,000. 
2  25,000. 

25,000. 

2  25,000. 

5,000. 

28,600. 
105,600. 

*2,328. 

10,000. 

5,000. 

*12,000. 

*9,000. 

20,000. 

32,000. 


00,  88, 1843. 
00,  90,  2335. 
00,  92,  2181. 
00,  95,  2604. 
00,  96,  2470. 
00,  98, 2296. 
00,  99, 2736. 
00,  02, 2048. 
39,  04, 2815; 
00,  05,  2020. 
00,  07,  1873. 
00,  09, 1951. 
00,  10,  2110. 
00,  10,  2110. 
OO,  12,  2501. 


12,  2501. 


602, 078. 39  (ind.  misc.,  $602,130.89, 13, 
2501). 


*  Allotment.    ■  Called  $45,000,  69, 25.    '  $5,000  of  thismay  be  expend,  on  Fox  R.  below  Depere,  Wis. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc. J 
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COnlBIEBCE. 

Early  C.  Importance  of  Green  B.,  68,  98;  76, 
ii,  339. 

Transportation  Tacilities,  66,  iv,  136-138;  73, 198. 

Benefit  and  importance  of  the  imp.  to  C,  66, 
iii,  35,  iv,  135, 136, 138;  67, 71;  71, 32;  7H,  116;  76, 
ii,  339,  340,  344;  79, 1487. 

Description  of,  00, 3749. 

Bfteot  of  proj.  on  rates  fav.,  06,  528;  07,  608;, 
IS,  981. 

Rapidly  increasing,  11, 2312. 

Traffic,  1911,  750,000±  t.,  13, 2502. 

CONTRACTS. 

1866.  •  W.  S.  Smith,  dr.,  50it  o.  y.,  66,  Iv,  133; 
67, 57. 

1868.  Wm.  Richardson,  dr.,  69, 72. 

1869.  Wm.  Richardson,  dr.  outfit,  30*  c.y., 
69,  72;  Smolce  &  Schnette,  close  piling,  S140  per 
diem,  69,  25,  72;  N.  G.  Dodge,  dr.  outfit,  $120  per 
diem,  76, 11,  341. 

1873.  A.  Conro,  dr.,  35*  c.  y.,  74, 139;  79, 1487. 

1874.  Green  Bay  Dredge  &  Driver  Co.,  dr., 
24(|!  0.  y.,  75, 195, 196. 

1875.  Green  Bay  Dredge  &  Driver  Co.,  dr., 
20*  c.  y.,  75, 197. 

1877.  Green  Bay  Dredge  &  Driver  Co.,  repairs, 
77,  855;  Green  Bay  Dredge  &  -Driver  Co.,  dr.,  12* 
0.  y.,  78, 1143. 

1878.  Green  Bay  Dredge  &  Driver  Co.,  dr., 
22itc.y.,  79, 1486, 1487. 

1880.  Green  Bay  Dredge  &  Pile  Driver  Co.,  dr., 
26i|;c.  y.,  80, 1906. 

1881.  Green  Bay  Dredge  &  Pile  DriverCo.,  dr., 
19$  c.  y.,  81, 2070. 

1888.    N.  G.  Dodge,  dr.,  17*  c.  y.,  83, 1654. 

1885.  Green  Bay  Dredge  &  Pile  Driver  Co.,  dr., 
26*0.  y.,  83,1987. 

1887.  G.  Denis,  St.,  13.74  per  cord,  87,  2012; 
Sh£»dbolt,  Boyd  &  Co.,  iron,  87,  2013;  Leathem  & 
Smith,  timber,  87,  2013. 

1890.  Green  Bay  Dredge  &  Pile  Driver  Co. ,  dr., 
2m  c.  y.,  90,  2334;  White  &  Finch,  dr.,  IS*  c.  y., 
91,  2635. 

1'893.  C.  H.  Starke,  dr.,  14i|!  c.  y.  ($16,800),  93, 
2713. 

1894.  Green  Bay  Dredge  &  Pile  Driver  Co.,  dr., 
9141  c.  y.  ($22,000),  95,  2605. 

1896.  Racine  Dredging  Co.,  dr.,  6|i|!  c.  y. 
($13,250),  97,  2859. 

1897.  A.  H.  Vogel,  dr.,  9Jit  c.  y.  ($4,750),  97, 
2659. 

1899.    E.  J.  Pryor,  dr.,  9*  e.  y.  ($18,000),  99, 

1903.  S.  O.  Dixon,  dr.,  800,000  e.  y.,  12$  c.  y., 
03, 1840. 

1910.  Greiling  Bros.  Co.,  dr.,  62,500  c.  y.,  W.it 
c.  y.,  10,  2110. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  ii,  41,  iii,  12,  35; 
67,  21;  68,  28;  69,  25;  70,  34;  71,  32;  78,  31;  73, 
32;  74, 37;  75, 42;  76, 95;  77, 99;  78, 113;  79, 152; 
80,203;  81,274;  88,270;  83,279;  84,278;  86,302; 
86,296;  87,261;  88,238;  89,277;  90,250;  91,320; 
93,306;  93,347,359;  94,318;  95,356;  96,312;  97, 
395;  98,387;  99,459,474;  00,524,538;  01,516;  03, 
440;' 03, 477;  04,520;  05,528;  06,583;  07,607;  08, 
652;   09,  687;  10,  762;  11, 819;  18, 979. 

In  charge: 

.Col.  J.  D.  Graham,  66,  iv,  134, 136. 

Maj.  J.  B.  Wheeler,  1866-70;  66,  ii,  41.  R,  66, 
iv,  91,  98, 133;  67,  55,  69;  68,  79,  98;  69,  72. 

Maj.  D.  C.  Houston,  1870-75;  70, 89.  R.,  70,  92; 
71, 110;  78, 116;  73, 198;  74, 139. 

Maj.  H.  M.  Robert,  1875-83.  R.,  76, 195;  76,  ii, 
338;  77,855;  78,1143;  79,1486;  (Lt.  Col.)  80, 1905; 
81,  2069;  88,  2133. 

Capt.  F.  A.  Hinman,  1883-84.    R.,  83, 1663. 

Lt.  Col.  J.  W.  Barlow,  1884^86.  R.,  84, 1844;  85, 
1987. 

Capt.  C.  E.  L.  B.  Davis,  1886-«2.  R.,  86,  1668; 
87,  2012;  (Maj.)  88,  1842;  89,  2049;  90,  2334;  91, 
2533. 


Maj.  J.  F.  Gregory,  1892-94.  R.,  92,  2180;  93, 
2711,  2778;  94,  2053. 

Capt.  C.  F.  Palfrey,  1895.    R.,  95,  2603. 

Capt.  G.  A.  Zinn,  1896-98.  R.,  96,  2469;  97, 
2657;  98, 2295. 

Capt.  J.  G.  Warren,  1899-1905.  R.,  99,  2734;  00, 
3657, 3747, 3750;  (Maj.)  01, 2912;  08, 2047;  03, 1839; 
04,  2813;  05,  2019. 

Maj.  W.  V.  Judson,  1905-09.  R.,  06,  1736;  07, 
1872;  08, 1945. 

Maj.  T.  H.  Rees,  09, 683. 

Maj.  0.  S.  Bromwell,  1909-12.  R,  09, 1950;  10, 
2109;  11,  2311;  13,  2600. 

Lt.  Col.  Q.  A.  Zinn,  11, 814. 

Assistants: 

Lt.  J.  B.  Quinn.    R.,  66,  iv,  134;  67,  69. 

W.  H.  Hearding.    R.,  68,  98;  74,  139;  75,  195. 

R.  S.  Littlefleld,  68, 98.    R.,  66,  iv,  137. 

Capt.  J.  W.  Cuyler.    R.,  73, 116;  73, 198. 

L.Tf.  Schermerhom.    R.,  78, 1144;  81,  2071. 

Charles  Crosman.    R.,  78, 1146. 

1st  Lt.  Douglas  MaoArthur,  08,  648. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Quinn,  dr.,  $30,500;  subsequently  in- 
creased, to  $228,187.50,  66,  iv,  135. 

EXPENDITtTRES. 

1874-75.    For  repairs,  $2,346.27,  76,  ii,  343. 
1876-77.    For  repairs,  $1,628.70,  77, 855. 

OPERATIONS.! 

1866-67.  1,299  0.  J.  dr.,  66,  iv,  134.  32,294, 
c.  y.  dr.,  67,  69. 

1867-68.  107,831  c.  y.  dr.;  tro  to  July  30,  1868, 
123,090  o.  y.  had  been  dr.  under  W.  S.  Smith's  con- 
tract, 68,  29,  99;  76,  ii,  340. 

1868-69. .  77,822  c.  y.  dr.;  also  given  as  52,782 
c.  y.,  69,  26;  76,  ii,  341. 

1869-70.  105,814c.  y.  dr.;  revet,  begun,  70, 34, 
93;  76,  ii,  341. 

1870-71.  61,204  c.  y.  dr.;  revet,  continued,  700' 
1.  on  each  side,  71, 32;  76,  ii,  342. 

1871-78.    45,476  c.  y.  dr.,  73,  116;  76,  ii,  342. 

1873-74.    49,833  c.  y.  dr.,  74, 139. 

1874-75.  29,963  c.  y.  dr.;  repairs  to  ps.  dam- 
aged by  ice,  75, 196. 

1876-76.    34,459  c.  y.  dr.,  76,  95,  ii,  338. 

1876-77.  Repairs  to  ps.  damaged  by  ice,  77, 
99,866. 

1877-78.    39,283  c.  y.  dr.,  78, 113, 1143. 

1878-79.    19,335  c.  y.  dr.,  79,  152. 

1879-80.    12,571  c.  y.  dr.,  80, 1906. 

1880-81.    28,346  c.  y.  dr.,  81,  2069. 

1881-83.    18,002  c.  y.  dr.,  88, 2133. 

1888-83.    43,624  o.  y.  dr.,  83,  1663. 

1883-84.    62,211  c.  y.  dr.,  84, 1844. 

1884-86.    49,402  c.  y.  dr.,  85, 1987. 

1885-86.  11,600c.  y.  dr.;  7051.  f.  of  e.  revet,  and 
superstr.  repaired,  86, 1668. 

1886-87.  Repair  of  e.  revet,  at  Grassy  Isld., 
87   2012. 

1887-88.    620  1.  f.  of  superstr.  rebuilt,  88, 1843. 

1889-90.    6.825  c.  y.  dr.  by  hired  labor,  90, 2334. 

1890-91.    29,737  c.  y.  dr.,  91,  2534. 

1891-93.    15,531  c.  y.  dr.,  93,  2180. 

1898-93.  About  50,000  c.  y.  dr.,  and  from  Fox 
R.  below  Depere  about  41,675  c.  y.  were  dr.,  93, 
2712. 

1893-94.  84,794  c.  y.  dr.,  a  small  amount  of  re- 
filling and  riprapping  done,  and  from  Fox  R.  130 
c.  y.,  s.  m.,  dr.,  94, 2063,  2054. 

1894-95.    48,879  c.  y.  dr.,  95,  2604. 

1895-96.    171,110  c.  y.  dr.,  96,  2470. 

1896-97.  44,610  c.  y.  dr.,  and  from  Fox  R. 
17,936c.  y.  dr.,  97,2667. 

1897-98.  246,218  c.  y.  dr.,  and  proj.  for  Green 
B.  H.  considered  as  completed;  from  Fox  R.  26,384 
0.  y.  dr.,  98,  2295,  2296. 

1898-99.    3,825  c.  y.  dr.,  99,  2735. 

1899-00.  206,378  c.  y.  dr.,  and  4,028  c.  y.  dr. 
from  Fox  R.  Chan.,  00,  3657. 

1900-01.  Repairs  to  dx.  plant;  taking  sound- 
ings and  making  maps,  01,  2912. 


'  History  of  operations,  76,  ii,  339.    Comparative  costs  of  dr .  Irom  1866  to  1878, 79, 1487. 
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1901-03.  660  1.  I.  e.  revet,  at  Grassy  Isld.  re- 
built above  water  line  by  lured  labor,  03,  2047. 

1903-03.  Renewal  above  water  line  of  e.  revet. 
at  Grassy  Isld.  completed;  147,974  c.  y.  dr.  under 
contract,  03, 1839. 

1903-04.    671,201  c.  y.  dr.,  04,  2814. 

1904-05.  32,042  0.  y.  dr.  by  U.S.  plant,  06, 
2019. 

1905-06.    Bepairs  to  dr.  plant,  06, 1736. 

1906-07.  W.  revet,  at  Grassy  Isld.  rebuilt 
above  water  line  by  hired  labor,  07, 1872. 

1907-08.  49,369  o.  y.  dr.  by  U.S.  plant  for 
mainten.,  08, 1946. 

1908-09.  43,146  i;.  y.  mainten.  dr.  by  U.S. 
plant,  09, 1950. 

1909-10.  64,294  0.  y.  dr.  by  U.S.  plant,  and 
30,391 0.  y.  by  contract,  10,  2109. 

1910-11.  23,264  c.  y.  dr.  by  U.S.  plant,  and 
S2,834  c.  y.  imder  contract,  11,  2312. 

1911-13.    102,326  c.  y.  dr.,  13,  2500. 

PHYSICAL  CHARACTERISTICS. 

General,  of  Fox  R.  and  Green  B.,  66,  Iv,  135. 

Security  of  Green  B.  H.,  67,  69. 

Approaches  dangerous,  67,  70. 

Formation  of  bar  at  entrance  to  cut,  68, 29. 

Character  of  excavated  material,  73, 116. 

Variation  of  w.  1.,  73,  31,  116;  76,  ii,  341.  Re- 
sults of  such  variation,  76,  ii,  341;  79, 1487. 

Permanence  of  Chan,  once  obtained,  discussion 
of,  78, 1144. 

Table  of  weekly  fluctuations  of  water  surface, 
81, 2071. 

Green  Bay:  In  1892  an  ample  chan.  existed  or 
was  in  course  of  constr.  under  proj.  for  Green  B.  H., 
93,  2778. 

Formation  of  shoals  in  Fox  R.  below  Depere,  98, 
2295;  99,  2734. 

Description  of:  Green  B.  H.  considered  to  con- 
sist of  that  part  of  Green  R.  bet.  Depere  and  the 
R.  mouth,  00,  3748. 

Condition  of  works  and  d.  of  water,  01,  2912;  06, 
1736;  13,  2500. 

Shoaling,  winds,  etc.,  13,  2500. 

Consists  of  2  imp.  chans.— 1st,  from  mouth  of 
Fox  R.  n.  to  21'  contour  in  Green  B.  (4  m.);  2d, 
Fox  B.  below  Depere  to  s.  limits  of  city  of  Green 
B.,  4  m.  The  intervening  connecting  pool  in  Fox 
R.  is  25'-40'  d.,  needing  no  imp.  City  of  Green  B. 
at  head  of  Green  B.,  and  48±  m.  sw.  from  Me- 
nominee, Mich.,  13,  980. 

Connecting  with  upper  end  of  the  iimer  chan. 
at  Depere,  Wis.,  Fox  R.  is  navigable  by  canals 
and  slack-water  navigation  to  Portage,  Wis.,  156 
m.,  13,  980. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Quinn,  d.  the  chan.,  by  dr.,  66,  iv,  35. 
Amount  of  dr.  subsequently  increased  from  122,500 

c.  y.  to  411,250  0.  y.,  as  a  result  of  the  decrease  in 
the  d.  of  the  waters  of  the  B. ,  66,  iv,  135. 

By  L.  Y.  Schermerhorn,  chan.,  mouth  of  R.  to 

d.  w.  in  the  B.,  dr.,  to  give  a  w.  of  100',  170',  or  200' 
the  entire  distance,  or  200'  part  ol  the  distance  and 
170'  the  remainder,  78, 1145. 

PRIVATE  WORK. 

American  Writing  Paper  Co.,  under  au.  of  Sec. 
of  War,  dr.,  1900,  16,975  c.  y.  to  ooimect  its  docks 
at  Depere  with  the  chan.,  00, 3657. 

PROJECTS.    (See  Estunates  and  Plans.) 

By  Maj.  Wheeler  (previously  recom.  by  Col. 
Graham),  1866,  dr.  enaa.  from  the  mouth  of  Fox 


R.  to  d.  w.  in  the  B.,  with  a  cut  through  Grassy 
Isld.  Chan.,  to  be  12'  x  200',  and  the  protection  of 
the  sides  of  the  cut  through  Grassy  Isld.  (from 
abrasion  by  freshets  and  storms)  by  sheet  piling; 
est.,  1155,416.77,  66,  iv,  134,  136;  68,  28.  Dis- 
cussion of  merits,  67,  70.  Subsequently  com- 
pleted by  the  constr.  of  close  piling,  within  the 
orig.  est.,  74, 140;  76, 195. 

By  Maj.  Houston,  1872,  dr.  out  to  w.  and  d.  it 
to  14'  throughout,  175,000  c.  y.;  est.,  $50,000,  73, 
31,  116;  73, 198;  subsequently  mcreased  to  $75,000, 
74,  38, 140;  small  an.  app.  necessary  for  1^  main- 
ten,  of  the  chan.  by  dr.,  74, 141;  76,  42. 

By  Maj.  Robert,  1876,  expend. -of  the  app.  of 
1876  ($8,000);  piling  for  the  protection  of  the  e.  p.; 
est.,  $2,650;  the  remainder  for  dr.,  76,  ii,  338. 
Est.  amount  required  for  the  completion  of  the 
existing  proj.,  $18,000,  79, 152. 

Maj.  Robert,  1881,  proposed  dr.  chan.  14'  x  200', 
revised  datum,  mouth  of  Fox  R.  to  d.  w.  in  Green 
B.,  240,000  c.  y.;  est.,  $72,000,  81, 2070. 

In  1892  the  existing  proj.  was  modified  to  in- 
crease the  chan.  d.  to  16'^and  to  extend  it  to  a  total 
1.  of  16,600';  est.,  $91,915,  93,  2181;  93,  2711,  2712. 

Act  of  1892  provided  $5,000  from  app.  for  Green 
B.  to  be  expend,  at  the  discretion  of  the  Sec.  of 
War  for  imp.  of  Fox  R.  below  Depere;  chan. 
13'  X  150'  dr.,  93,  2712;  96,  2470.  Act  of  1896  pro- 
vided an  addl.  $5,000  in  the  same  manner,  and  was 
used  to  increase  d.  to  15',  96, 2470. 

By  Capt.  Zinn,  1897,  modifymg  existing  proj. 
to  provide  for  increasing  the  w.  of  the  entrance  at 
the  n.  end  of  the  chan.  300',  making  the  total  w. 
500',  97,  2657. 

In  1897,  on  account  of  the  low  prices  for  labor, 
etc.,  the  est.  for  completing  the  work  was  reduced 
from  $26,915  to  $2,200,  97,  2658. 

In  1897  Capt.  Zinn  est.  $30,000  to  obtain  a  chan. 
17'  X  150'  in  Fox  B.  below  Depfere,  and  in  1898 
reduced  this  est.  to  $22,000,  98, 2296. 

Capt.  Warren  est.,  1899,  $105,600  to  dr.  a  20'  chan., 
00, 3751. 

Au.  act  June  13, 1902;  increasing  d.  of  outer  chan. 
to  20';  est,  $105,600,  and  mamten.,  03, 440. 


SURVEYS. 

Referred  to,  1853,  66,  iv,  135. 

Included  in  Lake  Sur.,  1865,  66,  iv,  135. 

By  Maj.  Houston,  71, 110;  73, 116. 

By  W.  H.  Hoarding,  74, 139. 

By  L.  Y.  Schermerhorn  and  C.  Crosman,  1877-78. 
R.,  78, 1144, 1146. 

Sur.  made,  1881,  81, 2069. 

Sur.  made,  1890,  by  Maj.  Davis,  90,  2334. 

Ex.  of  Green  B.  Lighthouse  to  first  br.  on  Fox 
R.,  au.  act  July  13,  1892;  made,  1892,  by  Maj 
Gregory  (B.  unfav.),  93, 2778. 

Minor  surs.,  94,  2063;  99, 2735;  00, 3657. 

H.  Imes  estab.  by  Sec.  of  War,  1894,  96, 2604. 

Ex.  and  sur.  for  20'  chan.  from  mouth  of  Fox  E. 
up  to  city  of  Green  B.,  au.  act  Mar.  3, 1899;  made, 
1899,  by  Capt.  Warren  (R.  fav.),  00, 3747. 

Pre.  ex.  Tor  constr.  of  turning-basin  in  Fox  K. 
at  Depere,  and  securing  20'  chan.  from  basin  to 
Green  B.,  au.  act  Mar.  3, 1909.  R.,  Maj.  Bromwell, 
May  7,  1909.  Sur.  and  preparation  of  est.  for 
turning-basin  17'  d.  au.  by  Sec.  of  War,  June  9, 
1909,  09, 1950. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 980. 

Maps.  Green  B.  H.,  76,  ii,  338;  78,  1144;  94, 
2054. 


MM-15        FOX  AKD  WISCONSIN  RIVERS,  WIS. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Fox  and  Wisconsin  Rs.  (incl.  WoUR.) 

Fox  B.,  Wis.,  locks  and  dams  (operating  and  care) . 
Depere  B.,  Wis 


1839-1912 
1885-1912 
1909-1910 


Total. 


$3,913,920.0? 

1,669,983.17 

11,6*.  00 

5,495,403.24 


rSee  pp.  14-22  for  "I 
Lexplanatlons,  etc.  J 
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Part  (a),  MM-15    Fox  and  Wisconsin  Rivers,  including  Wolf 

Eiver,  Wis.» 


1867{ 


APPROPRIATIONS.' 

,„„„r        J2,000.00(3ur.),actMar.3. 
1^*\  "600.00,  act  Mar.  3. 

1866,  *2, 000. 00  (sur.),  76,  ii,  196. 

(       <  40, 000. 00,  68,  301,  363;  76,  il,  199. 
*16,000.00  (sur.),  68,  301,  363;  76,  li, 

195. 
*22,000.00  (surs.),  76,  ii,  201. 
*  100,000. 00,  70, 67;  71,  37. 
5  145,000.00,78,35. 
"13, 713. 97,  act  June  10. 
300,000.00,  73,  36, 121,  220. 
300,000.00,74,42. 
600,000.00,75,46,219. 
270,000.00,  76,98,  U,  399. 
250,000.00,78,117,1170. 
'5,310.00,78,133. 
160,000.00,79,156. 
125,000.00,80,1962. 
'5,010.00,  act  June  16. 
125,000.00,81,2135. 
200,000.00,88,2167. 
"2,460.00,  act  Mar.  3. 
160,000.00,84,1874. 
"  129, 403. 10,  act  Aug.  4. 

56,250.00,86,1689. 
"100,024.53,  act  Feb.  1. 
"  1,067. 09,  act  Feb.  1. 
8 10, 539. 25,  act  Feb.  1. 
•100,000.00,88,1872. 
"15,318.26,  act  Oct.  19. 
100,000.00\„„  ,,„9 
» 166,552.70/**"' ^^"'^• 
75,000.  OOUo  0017 
"109, 022. 33/"'*' ■'■''• 
"30,985.50,  act  Uar.  3. 
1  ooi/  37, 600. 00,  95,  2660. 

^""'t    '      6, 263. 34,  act  Aug.  23. 
,„ofif        12  3,000.00,97,2713. 
18»b<  3j  5(^  QQ_  ge^  2527. 

1899,  »  27, 500. 00,  99,  2790. 

1902,  70,000.00,08,2079. 

1905,  35, 000. 00,  06,  2060. 

1907,  35, 000. 00,  07,  1908. 

1909,  *20, 000. 00,  09,  1980. 

1910,  25,000.00,10,2137. 

Total,  3,913,920.07  ($3,884,406.55,  12,  2529, 
Jncl.  sales,  etc.,  less 
$39,000  for  earl;  sur. 
and  return  to  Treas.). 

COBEMERCE. 

Object  of  the  imp.,  78, 1170. 

Benefits  to  C.  by  the  imp.,  68, 52, 353, 357,  et  seq.; 
78, 141;  73, 222;  76,  ii,  230;  78, 1171. 

Benefits  to  local  C,  79, 1532. 

List  of  boats  navigating  Fox  E.,  1866,  H.  Doc.  58, 
39th  Cong.,  2d  sess.,  93. 

Effect  of  BB.  on  the  navigation  and  C,  68,  358, 
367. 

Ckist  and  receipts  of  Erie  Canal,  73, 223. 

Convention  at  Oshkosh,  June  24,  1874;  resolu- 
tions of,  74, 162. 

Navigation  open  on  Fox  E.  from  Green  Bay  to 
Portage  City,  78, 117, 1169. 


1890{ 


1893, 


Tolls  collected  on  Fox  E.: 

1872-73 $1,893.27,73,222. 

1873-74 1,239.17,74,162. 

1874-75 364.96,  76,217. 

1875-76 385.23,76,98. 

1876-77 653.36,77,880. 

1877-78 2,168.99,78,1170. 

1878-79 2,993.58,79,1533. 

1879-80 2,726.08,80,1952. 

1880-81 2,336.99,81,2135. 

1881-82 2,100.40,88,2167. 

1882-83 625.00,83,1714. 

Collection  of  tolls  discontinued  by  act  of  1882, 
83,  1714. 

Effect  of  imp.  upon  rates,  88, 1872. 

C.  use  of  the  waterway  least  at  Portage  and  most 
at  the  mouth  of  the  E.,  93, 2769;  94, 2105. 

List  of  boats  navigating  the  E.,  93,  2765;  94, 
2110;  96,  2665;  96,  2633;  97,  2719;  98,  2347;  01, 
2955;  08,  2080;  03,  1868;  04,  2850;  05,  2051;  06, 
1764. 

Effect  of  imp.  on  rates  by  rail  of  greater  im- 
portance than  the  traffic  on  the  stream,  95,  2660, 
2665*  96  2627. 

Much  benefited  by  the  constr.  of  the  H.  of  refuge 
at  Stockbridge,  98, 2341. 

Reduction  of  rates,  01,  526. 

Benefits  to  C.  very  small  in  comparison  with 
expend.,  08, 1977. 

Nature  and  extent  of  C.  1910  described,  and  its 
unimportance  pointed  out,  10,  2136. 

170,313  t.,  1911,  18, 1003. 


CONTRACTS. 

Impracticable  on  the  Wisconsin  E.  (Commis- 
sioner Eichardson,  1863),  76,  ii,  217. 

1875.  C.  C.  Barker  &  Sons,  looks,  annulled  for 
failure  to  prosecute  with  energy,  76,  ii,  413.  Day 
&  Call,  1.  and  d.,  abandoned,  bankrupt,  76,  ii,  414. 
Conro,  Starke  &  Co.,  dr.  and  repaus  of  Portage 
Canal,  76,  ii,  423,  424. 

1889.  S.  A.  Harrison,  levee  constr.,  $7,306,  90, 
2366. 

1899.    G.  Evan,  towboat,  $7,675,  00,  3714. 

1904.  The  Buoyrus  Co.,  bufiding  elevator  dr. 
with  auxfiiary  conveyor,  $39,000,  06, 2050. 


DEFENSE. 

Naval  station  in  Lake  Winnebago,  76,  ii,  230. 


DOCUMENTS.    (Not  published  in  reports.) 

H.  Doc.  102,  25th  Cong.,  3d  sess.,  Pettival's  R., 
Jan.,  1838.  S.  Doc.  318,  26th  Cong.,  1st  sess.,  Capt. 
Cram's  R.,  Jan.,  1840.  H.  Doc.  65,  37th  Cong., 
3d  sess.,  R.  on  imp.  company's  work,  76,  ii,  223. 
H.  Doc.  58,  39th  Cong.,  2d  sess.  H.  Doc.  247,  40th 
Cong.,  2d  sess.,  Maj.  Warren's  R.  of  progress. 
H.  Doc.  185,  42a  Cong.,  2d  sess.,  R.  of  arbitrators. 
H.  Doc.  176,  42d  Cong.,  2d  sess.,  R.  of  operations 
on  Wisconsin  E.  for  1871. 


♦Allotment. 
iSurs.— R.,  Jan.  18, 1838;  Feb.  6, 1838;  Apr.  3, 1838;  Jan 


,  1840;  est.,  $447,470.18.    (H.  D.  482, 55th,  2d.) 


"  Statement  of  app.,  76,  ii,  398.    Remarks  by  Maj.  Houston  on  size  of  app.,  73, 224;  74, 162.    Eecom. 
by  Maj.  Houston  that  app.  be  made  for  Fox  and  Wisconsin  Rs.,  73, 223. 
"  Pier  at  n.  end  of  Lake  Winnebago. 

*  Wisconsin  E, 

s  Purchase  price  of  all  rights  of  Green  Bay  &  Mississippi  Canal  Co. 

•  Expenses  of  arbitrating:  U.  S.  v.  Green  Bay  &  Mississippi  Canal  Co. 

'  Compensating  commissioners  for  determining  damages  done  to  lands  by* the  imp. 
"H.D.  482,  55th,  2d. 
'  Below  Montello. 

1"  Land  damages  and  commissioner's  salary, 
n  Flowage  damages. 

12  Expense  of  Gen.  Bragg  investigating  flowage. 
u  12,500  returned  to  Treas.,  10, 2137. 


1308      INDEX  TO  BEPOBTS,  CHIEF  OF  ENGINEEBS,  V.  S.  ABMY,  1866-1912. 


ENGINEERS. 

Chief  of  Enslneers: 

Kecom.  legislation  to  secure  title  to  lands 
for  right  of  way,  H.  Doc.  74  and  S.  Doc.  6,  43d 
Cong.,  2d  sess. 

Orders  sur.  and  pioj.  for  1st  subdivision  n. 
transportation  route,  75,  ii,  521. 

Transmits  Maj.  Houston's  B.  on  dams  at 
Menasha,  76,  ii,  425. 

Transmits  Maj.  Warren's  final  B,.,  with  re- 
marks, 76,  ii,  189. 

Bs.,  66,  ii,  41,  iil,  3;  67,  35;  68,  49,  51;  69, 
43;  70,  67;  71,  37;  73,  35;  73,  35;  74,  42;  76, 
45;  76,  92;  77,  102;  78,  117;  79,  166;  80,  209; 
81,  283;  83,  278,  279,  2182,  2188,  2193;  83,  287, 
1725,  1731,  1736,  1737;  84,  287,  1882,  1899;  88, 
310,  2045;  86,  304;  87,  270-272;  88,  245,  247; 
89, 284,  286;  90,  257,  258;  91, 328,  329;  93, 314, 
316;  93,  357,  359;  94,  329;  95,  366;  96,  322; 
97,  406;  98,  397;  99,  471;  00,  536;  01,  525; 
03,  449;  03,  489;  04,  533;  05,  541;  06,  697; 
07,  622;  08,  667;  09,  704;  10,  778;  11,  837; 
13, 1001. 

Boards: 

Convened,  Cincinnati,  Ohio,  Nov.  3,  1878,  and 
at  Baltimore,  Md.,  Feb.  19, 1879,  to  B.  on  movable 
dams  for  the  upper  Fox  B.  B.,  79,  1547.  (Majs. 
Craighill,  Houston,  and  Merrill.) 

Convened,  New  York,  Nov.  24,  1879,  to  B.  on 
plan  for  imp.  of  Wisconsin  K.  E.,  80,1963.  (Cols. 
Tower  and  Newton  and  Majs.  Abbot  and  Hous- 
ton.) 

Convened,  Milwaukee,  Sept.  1,  1882,  by  S.  O. 
No.  81,  to  B.  upon  plan  for  restoration  to  natural 
w.  and  capacity  of  lower  Fox  K.  Chan.;  also,  for 
mainten.  of  Lake  Winnebago  and  Little  Buttes 
des  Mortes,  at  their  natural  heights,  by  alterations 
in  dams  at  Menasha  and  Appleton,  83, 1725,  1727, 
1738.  (Lt.  Col.  Houston  and  Majs.  Bobert  add 
Benyaurd.) 

Convened,  New  York,  Jan.  5,  1884,  to  B.  upon 
proviso  in  B.  and  H.  bill  of  Mar.  1,  1883.  B.,  84, 
1900, 1919.  (Col.  Newton  and  Lt.  Cols.  Abbot  and 
Comstook.) 

Convened,  S.  O.  No.  98,  at  Milwaukee,  Sept.  17, 
1884,  to  B.  on  constr.  of  works,  purchase  of  lands, 
and  present  d.  of  w.  required  in  upper  and  lower 
Fox,  85,  2041.  (Lt.  Cols.  Poe,  Merrill,  and  Bar- 
low, and  Capt.  Marshall.) 

CoAvened,  New  York,  Dec.,  1886,  to  determine 
practicability  of  contracting  the  Wisconsin  B. 
sufficiently  to  obtain  a  1  w.  navigable  d.  of  4'  or  5' 
by  low  brush  dikes  and  wing  dams  on  the  bed  of 
the  stream.  B.,  87,  2094.  (Cols.  Casey  and  Ab- 
bot, Lt.  Cols.  Comstock,  Houston,  and  McFarland.) 

In  charge: 

Capt.  T.  .T.  Cram,  orig.  sin.  and  plan,  1839,  75, 
218. 

Col.  C.  Whittlesey,  ex.  of  Wisconsin  B.  from 
Portage  to  sources,  1847,  76,  ii,  220. 

Dr.  B.  F.  Schumard,  ex.  of  Wisconsin  E.  from 
Portage  to  mouth,  1849,  76,  ii,  220. 

G.  B.  Alton,  chief  engineer  to  State  board  of 
public  works,  1848-51.    B.,  76,  Ii,  213. 

S.  G.  Callahan,  ex.  of  Wisconsin  B.,  1850,  76, 
ii,  217. 

W.  L.  Dewitt,  ex.  of  Wisconsin  E.,  1851,  76, 
il,  216. 

J.  K.  Anderson,  chief  engineer  to  State  board  of 
public  works,  1851,  76,  ii,  214. 

J.  B.  Day,  consulting  engineer  to  State  board  of 
public  works,  1851,  76,  ii,  214. 

D.  D.  Owen,  U.  S.  Geologist,  Geol.  Sur.,  1852,  76, 
u,  219. 

Commissioner  Wm.  Eichardson,  in  charge,  1853. 
E.,  76,  iij217. 

C.  D.  Westbrook,  chief  engineer.  Fox  &  Wis- 
consin Imp.,  Co.,  1854.    B.,  76,  ii,  221. 

D.  C.  Jenn4,  chief  engineer.  Fox  &  Wisconsin 
Imp.  Co.,  1859.    B.,  76,  li,  224, 228. 

N.  M.  Edwards,  chief  engineer.  Green  Bay  & 
Mississippi  Canal  Co.,  1866,  76,  ii,  230. 


Maj.  G.  K.  Warren: 

Sur.  and  plans,  1866-70,  66, 41. 

Pre.  B.,  H.  Doc.  58,  39th  Cong.,  2d  sess.,  41; 
67,260. 

B.  on  sur.,  68,  303)  360,  360,  363;  69,  187; 
70, 226. 

Betained  maps  at  Newport,  E.  I.,  71, 120. 

Final  B.  referred  to,  76,  92. 

Final  B.,  76,  ii,  189  et  seq. 

Col.  J.  N.  Macomb,  1870-71.    B.,  70, 292. 

Maj.  D.  C.  Houston,  work  of  imp..  May,  1871-84. 
B.,  71,  120;  73,  132,  136;  73,  218;  H.  Doc.  74,  S. 
Doc.  6,  43d  Cong.,  2d  sess. ;  74, 161;  75, 216,  ii,  621; 
76,  ii,  396;  77,  877;  78,  ii,  1169;  79,  1531;  (Lt. 
Col.)  80, 1947;  81,  2131;  83,  2165,  2183,  2190,  2194; 
83, 1712, 1726, 1732, 1737;  84, 1872, 1887, 1925, 1939. 

Capt.  W.  L.  Marshall,  1884-89.  B.,  84,  1872; 
86, 2025;  86, 1686;  87, 2077,  2097;  88, 1869, 1878. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  B.,  89,  2085, 
2096;  90,2365,2378;  91,2572,2580. 

Maj.  J.  F.  Gregory,  1892-94.  E.,  93,  2213,  2222; 
93, 2758,  2779;  94, 2103. 

Capt.  C.  F.  PaUrey,  1896.    B.,  95, 2667. 

Capt.  O.  A.  Zinn,  1896-98.  B.,  96,  2623;  97, 
2709;  98, 2338.    (See  below.) 

Capt.  J.  6.  Warren,  1899-1905.  B.,  99,  2789; 
00,  3712;  (Maj.)  01,  2953;  03,  2077;  03,  1866;  04, 
2846;  06, 2049. 

Maj.  W.  V.  Judson,  1905-09.  E.,  06,  1762;  07, 
1907;  08,  1976. 

Maj.  T.  H.  Bees,  09, 683. 

Maj.  C.  S.  Bromwell,  1909-12.  E.,  09, 1979;  10, 
2135;  11, 2340;  13, 2628. 

Lt.  Col.  G.  A.  Zinn  (temp.),  1911-12,  11,  814; 
12,974.    (See  above.) 

Assistants: 

H.  Meriton,  dams,  Wisconsin  E.,  1852,  76,  ii,  218. 

Capt.  C.  E.  Suter,  sur.,  1866-68,  66,  41;  68,  306. 
B.,  H.  Doc.  58,  39th  Cong.,  2d  sess.,  73. 

Capt.  S.  M.  Mansfiad,  sur.,  66,  ii,  41. 

J.  Z.  Osbom,  sur.,  H.  Doc.  58,  39th  Cong.,  2d 
sess.,  73;  died  in  the  field,  68,  361;  69, 199. 

D.  W.  Wellman,  general  assist,  and  in  charge  of 
sur.;  office  work,  69, 199.    B.  and  est.,  68,  36L 

E.  P.  Ellsworth,  sur.,  1867,  76,  ii,  246. 

W.  W.  Eich,  sur.,  1867,  68,  306;  76,  ii,  246. 

E.  L.  Billings,  sur.,  1867,  76,  ii,  246. 

E.  L.  Dukes,  sur.,  1867,  69, 199;  76,  ii,  246. 

I.  D.  McKown,  sur.,  1867,  76,  ii,  246. 

J.  P.  Cotton,  sur.,  1867,  and  B.  and  est.,  76,  ii, 
297,  maps. 

J.  Blickensderfer,  ex.  of  Fox  and  Wisconsin  Es., 
1869,  76,  ii,  198,  242. 

H.  C.  Long,  snag  boats.    E.,  69,  203. 

Capt.  A.  M.  Miller,  73, 135. 

J.  Nader,  in  charge  Wisconsin  B.  B.,  73,  132, 
141;  73,  225,  243;  74, 167. 

J.  Pierpont,  assist,  on  Fox  E.  E.,  73, 148;  78, 
1177;  79, 1538.    Details  of  looks,  77, 887. 

N.  E.  EusseU,  sur.  on  Fox  E.;  in  charge  upper 
Fox  E.,  73,  226,  233;  74,  164;  75,  220.  Sur.  on 
Pox  E.,  76, 222. 

W.  J.  Bryson,  in  charge  upper  section  Fox  E., 
73,226;  74,164;  76,220. 

L.  Martin,  in  charge  lower  section  Fox  B.,  73, 
226;  74, 164;  75, 220. 

N.  M.  Edwards,  in  charge  Fox  B.  imp.,  1872-74, 
assist,  to  Capt.  J.  G.  Lydecker.  B.,  73,  233;  74, 
163. 

Capt.  J.  G.  Lydecker,  May,  1874,  to  Apr.,  1877, 
FoxE.    B.,  74, 162;  76,  219;  76,  ii,  412;  77,  889. 

Lt.  P.  A.  Hinman,  July,  1874,  to  1883,  Wisconsin 
B.  E.,  74,  166;  75,  223;  76,  ii,  417,  422;  77,  890; 
78, 1170;  79, 1534.  Feb.,  1876,  upper  Fox  B.  E., 
76,  ii,  423;  77,  888;  78,  1174;  79,  1636;  (Capt) 
SO,  1961,  1967;  81,  2167,  2174;  83,  2174,  2167;  83, 
1714. 

H.  Liljencrantz,  sur.  Fox  E.,  75,  222;  died,  77, 
887. 

J.  B.  Berthelet,  jr.,  overseer,  Wisconsin  B.  B., 
76,  ii,  420. 

£.  C.  Hinman,  overseer,  Wisconsin  E.  E.,  76, 
li,  419;  79, 1636, 1538. 
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C.  A.  Fuller,  assist,  engineer,  lower  Pox  R. 
B.,  78,  1179;  79,  1544;  80,  1969;  81,  2144;  88, 
2178;  83,  1721;  84,  1874;  86,  2033;  86,  1695;  87, 
20S1;  88, 1S72;  89, 2088;  90, 2369. 

J.  W.  Allen.  B.,  S3,  1719;  84,  1878,  1880;  85, 
2038, 2040. 

N.  M.  Edwards.    B.,  83, 1735. 

ESTIMATES.    (See  Plans  and  Projects.) 


S.  Whitney.  B.,  91,  2572,  2681;  92,  2217;  93, 
2760;  94,  2106. 

L.  M.  Mann.  B.,  95,  2662;  96,  2528;  97,  2715; 
98,  2349;  99,  2792;  00,  3716;  01,  2956;  03,  1869; 
04,  2851;  05,  2052. 

1st  Lt.  Douglas  MacArthur,  08, 648. 


Bj— 


Year. 


For- 


Wiscon- 
sin River. 


Portr 

age 

CanaJL 


Fox 
River. 


Fox  and 

Wisconsin 

Rivers. 


Capt.  Cram. . 
C.R.Alton.. 


W.  L.  Dewitt.... 

W.  Richardson. 
D.C.  JennS 


Do. 


Col.  Cram. . . 
Capt.  Suter. . 


Maj.  Warren.. 


Capt.  Sutar.. 
Do 


D.  W.  WeUman. 
Do 


Do 

H.C.Long... 

Maj.  Warren... 

Do 

Do 


Do. 
Do. 


Do 

Maj.  Houston... 


Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 


Do , 

Lt.  Himoan. 


1840 
1849 
1851 

1863 
1862 

1862 

1863 
1866 


1868 
1868 

1868 

1868 

1868 
1868 

1868 

1868 

1868 


(1870 
U876 
1875 
1872 

1873 

1873 

1875 
1875 
1875 

1875 

1875 

1876 
1876 

1876 
1875 


Improvement 

do 

Improvement  in 

part. 

Improvement 

With  boats  144  f. 

long,  6 1.  draft. 
With  boats  200  t. 

long,  6  f.  draft. 

do 

Survey 


J6,000 
62,264 

41,372 
260,000 


$448,470 


(65,000 


675,000 


Scraper   and 
dredge  boats. 

4f.  draft , 

6f.  draft 


To  3  f.  by  wing 

dams. 
To  5  f.  by  dams 

and  canal. 
To  5-f.  canal  plan.. 
Snag    boat    and 

scraper. 
Experimental 

work. 
Dams,  etc.,  3  f. 

draft. 
Dams,  etc.,   4  f. 

draft. 
Canal,  5  f.  draft... 

Icanal,  4  f.  draft. . . 

Canal,  5  f.  draft. .. 

Improvement    of 

natural  channel. 

Various  plans 

Maxiniiunest 

.....do... 

do 

Final  estimate 


Canal  plan .... 

Survey  transpor- 
tation route. 

Canal  at  Menasha. 

Enlarging  Me- 
nasha Canal., 

Flowage  damages. 

Completion  of 
improvement. 


315,000 
15,000 

40,000 

'20,000 
140,000 
427,747 

3,206,790 

4,164,270 
30,000 

50,000 

600,000 

3,250,000 

4,300,000 

4,000,000 

4,165,000 
426,044 


70,000 


2,002,384 


$1,000,000 
1,260,000 
2,387,384 


484,422 
1,308,615 


76,ii,210. 
76,ii,213. 
76,ii,216. 

76,ii,217. 
76,ii,229.     = 

76,  ii,  229. 

76,ii,229. 

H.  Ex.  Doc.  68, 

39th  Cong.,  2d 

sess.,41. 
67, 260. 

D  o  c.  58,  68, 
Cong.,  2d 
351;  73, 2149. 


68, 354. 

68,327. 
68, 62. 

»,  62, 360, 368. 


930,705 


2,668,400 


10,000,000 


4,000,000 


2,600,000 
to  3, 000, 000 
5,000,000 
4,235,642 
3,599,106 
3,746,663 

14,000,000 

10,000 


400,743 


106,658 
40,000 

1,000,000 


/70,  226;  76, 11, 
\    293,298. 

76,  il,  298. 

73, 140. 

1 73,  36,  224;  74, 

[    161. 

75,  218. 
76,ii,523. 

76,  if,  398;  78, 
1170. 

75,  218;  76,  ii, 
401. 

75,ii,522. 

76,  ii,  397, 411. 
76,  il,  411. 

76,ii,  411. 
76,  225, 227. 


Detailed  est., Capt.  Suter,  I.  and  d.  on  Fox  R.,  76, 
ii,  231,  235,  240. 

Detailed  est.,  N.  M.  Edwards,  Fox  R.  works  and 
canal  at  Portage,  73, 242. 

Est.,  J.  Nader,  6'  draft  on  Fox  R.,  $2,462,715,  73, 
229. 

Est.,  Lt.  Hioman,  work  required  to  complete 
imp.  of  Wisconsin  R.,  78,  1172;  to  complete  Fox 
R.,  upper  section,  78, 1176. 

EXPENDITURES. 

1848-53,  under  State  management,  $428,855.83, 
76,  ii,  219. 


185a-69,  under  corporation  management,  $728,- 
928.47  76  ii  227.  * 

Jan.',  1860-Aug.',  1862,  $6,586.92,  76,  ii,  228. 

1867,  $28,00O-$l,192,370.22,  76,  ii,  241. 

For  all  surs.  under  Maj.  Warren,  $39,000,  76,  ii, 
201. 

Tables  of  expend,  by  State  and  corporations,  76, 
11,219,227. 

Details  of  expend.,  1871,  73,  243;  1871-72,  73, 
133, 134, 144,  et  seq.;  73, 244. 

Statement  of  monthly  expgnd.,  1872-73,  on  Fox 
R.,  73,  227;  Wisconsm  R.,  73,  230;  1873-74,  on 
Fox  R.,  74, 166;  On  Wisconsin  E.,  74, 168, 172. 


'  Per  annum. 
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FINANCIAIi  STATEMENTS.    (See  also  Ex- 
penditures.) 
Bonds  of  Fox  &  Wisconsin  Imp.  Co.,  1853,  $500,- 
000,  76,  ii,  221. 

LEGAL  PKOCEEDINGS. 

Condemnation  proceedings,  cession  of  jurisdic- 
tion, and  land  purchases,  93,  2759,  2763;  94,  2109; 
95, 2665,  2659;  97, 2716;  99, 2789;  00, 3713. 

Begulations  of  Sec.  of  War  for  navigation  and 
use  of  locks  and  canals  of  Fox  B.,  95, 2661. 

Efforts  to  control  the  use  of  the  waters  of  the 
waterway  for  power  by  mills  along  the  banks,  93, 
2763;  94,  2106;  95,  2658,  2665;  96,  2525,  2.532;  97, 
2714.  Bule  estab.  for  the  restraint  of  such  use  a 
hardship  to  many  mills,  95,  2659;  rule  rescinded, 
temporarily,  96, 2525. 

Prosecution  of  violators  of  the  rule  of  the  Sec.  of 
War  for  the  restriction  of  the  use  of  the  waters  of 
the  waterway  for  power,  etc.,  96,  2526;  97,  2714; 
98,  2341,  2348;  99,  2792;  00,  3716. 

Citizens  of  Stookbridge,  liake  Winnebago,  set 
aside  and  donated  land  for  a  H.  of  refuge  there  and 
a  highway  to  it  in  1896,  97,  2712. 

Discussion  of  investigations  made  to  determine 
the  rights  of  individuals  and  those  of  the  U.  S.  in 
connection  with  the  imp.  of  Fox  B.  and  Wisconsin 
R.,  98,  2341. 

LEGISLATION.    (See  Legal  proceedings.) 

Becom.  of  Senate  Com.  on  Boads  and  Canals, 
Feb.  11, 1839,  that  the  IT.  S.  make  a  grant  of  land 
for  the  imp.,  76,  ii,  208.  Acts  Aug.  8, 1846,  Aug.  3, 
1854,  Mar.  3,  1855,  Mar.  12,  1867,  granted  5  sections 
of  land  per  m.  of  the  Fox  B.  and  canal  and  lakes 
(216  m.)  to  Winconsin  to  aid  in  the  imp.,  76,  ii, 
223;  79,  1531.  Act  in  full,  76,  ii,  221.  Act  July 
23, 1866,  au.  a  sur.  under  direction  of  Sec.  of  War, 
76,  ii,  230.  Act  July  11, 1870,  prohibiting  expend, 
until  the  Green  Bay  &  Mississippi  Canal  Co.  agrees 
to  convey  its  property  and  franchises,  70,  57,  292; 

75,  35.  Act  m  full,  73,  224.  Act  Mar.  3,  1875, 
relating  to  flowage  damages,  76,  ii,  397. 

Acts  of  Wisconsin  Legislature,  June  29,  1848, 
accepting  grant,  76,  ii,  211.  Aug.  8,  1848,  provid- 
ing for  the  imp.,  76,  ii,  211.  July  6, 1853,  chartering 
Fox  &  Wisconsin  Imp.  Co.,  76,  ii,  220.  1856,  re- 
quiring 3i'  and  4'  navigation  on  Fox  B.,  76,  ii,  223. 
1866,  organizing  Green  Bay  &  Mississippi  Canal 
Co.,  76,  ii,  230. 

Legislation  required  to  prevent  conflict  with 
owners  of  water  franchises  on  Fox  B.,  73,  ii,222;  to 
obtain  title  to  lands  for  right  of  w^,  H.  Ex.  Doc. 
74,  S.  Doc.  6,  43d  Cong.,  2d  sess.  Flowage  claims, 
and  lowering  the  dams  at  outlet  of  Lake  Winne- 
bago, K.  of  Maj.  Houston  on,  76,  ii,  409.  Letter 
to  Sec.  of  War  from  the  Chief  of  Engineers  on  same, 

76,  ii,  424.  Maj.  Houston  recom.  removal  of 
claims  for  damages  out  of  State  courts  and  ref- 
erence to  IT.  S.  commissioners,  78, 1170.  (See  also 
H.  Doc.  74  and  S.  Doc.  6, 43d  Cong.,  2d  sessj  Ex- 
cessive damages  awarded  by  State  courts,  H.  Doc. 
51,  4Sth  Cong.,  3d  sess. 

Chief  of  Engineers  recom.  inquiry  into  damages 
caused  by  Fox  and  Wisconsin  imp.,  81,  2149. 

Wisconsin  law  governing  ascertainment  and 
payment  of  damages  caused  by  IT.  S.  works,  81, 
2148.  Act  of  Wis.  Territory,  1848,  au.  constr.  of 
Menasha  Dam,  82, 2185;  claims  against  IT.  S.,  1875, 
for  damages  caused  by  Menasha  Dam,  82,  2187. 
B.  on  same  by  Majt  Houston,  83, 2190. 

Awards  for  flowage  claims  previous  to  1876,  88, 
2190. 

Necessity  for  ascertaining  legal  powers  of  U.S.  in 
question,  8Z,  2196. 

Proviso  of  1882,  83, 1727. 

Statement  of  leading  points  in  suit  of  Syme  v. 
Fuller,  84, 1887;  judgment  for  Syme  delivered  by 
Siipreme  Court,  84, 1896. 

List  of  awards  made  in  1876  tor  flowage  damages, 
84,1891. 

Congress  in  1894  empowered  Sec.  of  War  to  con- 
trol use  of  the  waters  of  this  waterway,  95,  2661; 
and  in  1896  empowered  Sec.  of  War  to  make  use  of 
flushboards  or  otherwise  to  make  avail  of  all  the 
natural  flow  of  water  and  prevent  waste,  98,  2344. 


OPERATIONS.! 


Wisconsin  Blver. 


SS.    Giffres  at- 


1866-67.  Sur.  by  Capt.  Suter  and  Maj.  War- 
ren.   (See  Surveys.) 

1867-68.   Sur.    continued, 
tempted  to  enter  B.,  69, 203. 

1868-69.  Snag  boat  Wirmeamne  purchased 
(18,500,  69,  43;  J8,000,  70,  226;  76,  ii,  242)  and  set 
to  work,  69,  43, 190;  70, 57. 

1869-70.  Wimiaonne  removed  snags  from 
Portage  to  Sauk  City,  30  m.  Drew  too  much 
water,  70, 226.    Ex.  by  Maj.  Warren,  7^  ii,  242 

1870-71.  Work  suspended,  70,  292.  (See 
Legislation.) 

1871-78.  Experimental  work  on  proposed 
canal  crossings  commenced  July  1,  by  duces  and 
dams  of  brush  and  St.,  71, 120.  B.  on  same,  72, 
135, 143.  Result  fav.  to  imp.  of  natural  chan.,  78. 
132.    Plans  of  wing  dams,  78,144. 

1878-73.  Same  work  continued  from  July  1 
with  satisfactory  results,  73,  218;  B.  on,  by  Mai 
Houston,  73,229;  by  J.  Nader,  73,  244:  74.  170. 
39  m.  of  B.  imp    "'■'  ""'  "" 


np.,  74, 167, 173. 
Wing  dams;  detailed  B.  on,  74, 1 


1873-74.  _  _     _ 

Details  of  work  and  materials  for,  74, 171.' 

1874-75.  118  dams=48,847  1.  f.  built  to  date, 
76,  224.  ITnfav.  opinions  expressed  as  to  per- 
manence of  Chan.,  75,  217.  Tables  of  completed 
dams  built,  76,  224,  227.  Grand  excursion  and 
resolutions,  75, 226. 

1875-76.  Operations  as  before,  76,  ii,  399. 
Detailed  Bs.  on  method  of  imp.,  76,  ii,  402,  417, 
422.  Beasons  for  delay  in  completion,  76, 11,  418. 
Table  of  completed  dams  built  and  work  done. 
76,  ii,  418. 

1876-77.  Besults  demonstrate  the  practica- 
baity  of  the  imp.,  77, 880, 890. 

1877-78.  Ex.  showed  that  Chan,  formed  by 
work  of  imp.  maintained,  78,  1170,  1171.  Sound- 
ings taken  about  once  a  year  since  1875  on  upper 
imp.  section,  78, 1171. 

1878-79.  Bepairs  and  extension  of  dams, 
snagging,  bank  protection,  etc.,  79, 1536.  Opera- 
tions suspended  pending  action  of  BE.,  79, 1533. 

1879-80.  Bepairs  and  extensions  to  dams  bet. 
Portage  City  and  Wild  Cat  Bluffs;  5  dams  with  a 
total  1.  of  4,625'  built  above  Prau-ie  du  Sac;  530'  of 
dam  extension  on  upper  section;  brush  and  st. 
collected,  80, 1951. 

1880-81.  41  wing  dams  with  a  total  1.  of  19,308' 
constr.  bet.  Port^e  and  Bocky  Bun,  81, 2133. 

1881-88.  7,441 1.  f .  wing  dam  constr.,  88, 2166. 
9,320 1,  f .  wing  dam  constr.,  83, 1713. 
Bepairs  to  dams,  85, 2025;  86, 1686; 


1888-83. 
1884-85. 
87, 2077. 
1885-86. 


Further  efforts  to  imp.  E.  by  wing 


dams  discontinued,  87, 2077, 2096. 
Fox  Biver. 

1878-73.  Works  transf.  to  U.S.  from  Green 
Bay  &  Mississippi  Canal  Co.,  Oct.  1, 1872,  73, 225. 
Bepairs  on  lower  Fox  and  to  levee  at  Montello; 
dr.;  quarries  opened,  73,226. 

1873-74.  Dr.  on  levels,  repairs  to  old  1.  and  d. 
on  lower  Fox,  new  look  and  st.  dam,  surs.  on  upper 
Fox,  74,  42.    Detailed  B.,  74, 162. 

1874-76.  L.  and  d.;  repairs,  surs.,  detailed 
Bs.,76,220. 

1875-76.  Portage  Canal  enlargement  com- 
pleted; 2  new  locks  and  5  new  dams;  dr.;  locks  let 
by  contract;  contractors  failed.  B.,  76,  ii,  396, 
412,  ^.  Statement  of  work  on  canal  at  Portage, 
76,  ii,  423. 

1876-77.  New  locks,  dams;  dr.;  line  opened 
so  far  as  locks  are  concerned  June  1, 1876.  B.,  77, 
877, 880, 888. 

1877-78.  New  dams,  repairing  locks,  quarry- 
ing St.,  dr.,  etc.,  78, 1169,  1174.  Navigation  open 
from  Portage  City  to  Green  Bay,  78, 1169. 

1878-79.  Dr.,  repairs  of  locks,  widening  Port- 
age Canal,  commencement  of  new  lock,  and  crib 
dam,  retaining  wall,  ete.,  79, 1538-1547. 

1879-80.  Lower  Fox:  Constr.  of  new  lock  at 
Little  Chute;  constr.  of  revet,  wall  ol  Appleton 


1  History  of  operations,  87, 2094.    Statement  of  total  expend,  on  Fox  and  Wisconsin  Bs.,  87, 2108. 


rSee  pp.  14-22  for  I 
Lezplanatlons,  etc.  J 
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Canal,  and  wasteweir  in  third  level  of  same;  canal 
banks  strengthened  and  break  of  Menasha  repaired. 
Upper  Fox:  460,931  c.  y.  dr.;  repairs  to  Portage 
goard  1.  and  d.  at  Eureka,  Berlin,  Wbite  B.,  and 
Princeton;  snags  removed,  80, 1950. 

1880-81.  Lower  Fox:  Completion  of  new  lock 
at  Little  Chute;  constr.  of  masonry  wall  across  head 
of  old  guard  lock;  elevation  of  canal  banks;  com- 
pletion of  revet.  wfJl  of  Appleton  Canal;  constr.  of 
wasteweir  in  Little  Chute  Sam;  general  repairs  to 
1.  and  d. 

Upper  Fox:  519,473  c.  y.  dr.;  constr.  of  lock 
tender's  house  at  White  B.;  minor  repairs  to  dams, 
locks,  and  canal  banks,  81, 2133. 

1881-83.  Lower  Fox:  Constr.  of  st.-masonry 
lock  at  Kaukauna. 

Upper  Fox:  335,681  c.  y.  dr.;  800 1.  f.  of  B.  bank 
protected  from  wa^iing,  by  piles,  brush,  and  St., 
89, 2165,  2166. 

1883-83.  Lower  Fox:  Constr.  of  retaining  wall 
for  canal  bank  above  KaukauBa;  constr.  of  first 
new  lock  at  Appleton,  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced. 

Upper  Fox:  124,208  c.  y.  dr.;  repairs  to  locks, 
dams,  and  canal  banks,  83, 1713. 

1883-84.  Lower  Fox:  Appleton  first  lock  com- 
pleted; sluice  ways  and  gates  built  in  Appleton 
Upper  Dam;  water  on  bars  and  in  canals  d.  by  dr. ; 
repairs  to  lock  gates,  canal  embankments,  and 
dams. 

Upper  Fox:  Bepairs  to  lock  gates  at  Ft.  Witme- 
bago.  Governors  Bend,  Princeton,  Berlin,  and 
Eureka,  84, 1872. 


1884-86.   Upper  Fox:  74,371  c.  y.  dr.; 
and  drs.  repaired,  86, 2025. 

Lower  Fox:  Bepairs  to  old  lock  at  Menasha  and 
to  Appleton  foui'th  and  Little  Chute  first  locks; 
new  abutment  built  and  apron  begim  at  Little 
Kaukauna  Dam;  repairs  to  1.  and  d.  and  dr.  in 
canals,  86, 2026. 

1886-86.  Upper  Fox:  Old  locks  at  Governors 
Bend  and  Montello  repaired;  97,596  c.  y.  dr.  from 
bars  in  upper  Fox;  repairs  to  Eureka  Dam. 

Lower  Fox:  Eight  abutment  and  178 1.  f.  of  new 
dam  at  Menasha  built;  1,506  cords  st.  blasted  and 
removed  from  Menasha  Chan,;  20,449  c.  y.  clay 
dr.  from  outlet  of  Lake  Winnebago;  apron  com- 
pleted and  sluice  built  in  Little  Kaukauna  Dam; 
repairs  to  1.  and  d.,  86, 1687. 

1886-87.  Upper  Fox:  Bepairs  to  1.  and  d. 
and  mainten.  of  existing  d.  of  navigation  by  dr.; 
levee  built  at  White  B.  Lock,  87,  2077,  2082,  2087. 

Lower  Fox:  New  lock  built  at  the  Cedars;  De 
Pere  Lock  renovated;  Menasha  Dam  and  sluice 
completed;  Menasha  Chan.  d.  by  r.  removal;  De 
Pere  Dam  completed;  new  st.  abutment  built  at 
Bapide  Croche  Dam,  and  the  injury  from  h.  w.  of 
1881  repaired,  87, 2078,  2082,  2084,  2087. 

1887-88.  161,747  c.  y.  dr.  from  bars  on  the 
upper  Fox;  63,148  c.  y .  gravel  and  sand  dr.  from 
cnan.  on  the  lower  Fox;  repair  and  constr.  of  1. 
and  d.;  repair  of  boats  and  drs.,  88, 1870, 1877. 

1888-89.  140,882  c.  y.  dr.  from  bars  on  the 
upper  Fox;  10,883  c.  y.  material  dr.  from  Menasha 
B.;  extensive  repairs  to  dr.  plant  and  tugboats; 
constr.  of  Appleton  Lower  Dam  continued;  ex- 
tensive repairs  to  Bapide  Croche  and  Menasha 
Locks,  89, 2085. 

1889-90.  Levee  at  Portage  built  under  con- 
tract; new  lower  dam  at  Appleton  completed; 
25,000  c.  v.  dr.;  operation,  care,  and  repair  of  1.,  d., 
and  canals,  90, 236&-2376. 

1890-91.  Constr.  of  guard  gates  beyond  at 
head  of  Kaukauna  Canal;  head  wall  and  feeder 
built  at  head  of  old  first  lock  at  Appleton;  brush 
and  St.  wing  dam  built  at  Portage  Levee,  91,  2673; 
38,214  c.  y.  dr.  in  lower  Fox,  Neenah  Chan.,  and 
mouth  of  Fond  du  Lac  B.,  91,  2578.  Constr.  and 
repair  of  plant;  operation  and  care  of  1.  and  d.,  91, 
2^,2587. 

1891-98.  Guard  gates  at  head  of  Kaukauna 
Canal  completed;  3,117  c.  y.  of  r.  blasted  and  re- 
moved, and  1,110  c.  y.  dr.  from  r.  bar  at  B.  outlet 


of  De  Pere  Lock;  80,145  c.  y.  dr.  at  points  on  the 
lower  Fox;  13,577  c.  y.  dr.  on  Fox  E.,  bet.  De  Pere 
and  Green  Bay;  buoy  constr.  and  repairs  to  plant, 
98,  2217,  2219;  operation  and  care  oA.  and  a.,  98, 
2222. 

Fox  and  Wisconsin  Rivers. 

1898-93.  Lock  to  replace  an  old  one  built  at 
Portage,  Wis.;  constr.  of  chan.  at  Grignon  Bapids 
in  progress;  new  middle  platiorm  built  in  the  com- 
bined locks  at  Little  Chute;  a  part  of  the  Kau- 
kauna Canal  bank  rebuilt  and  a  part  of  the  bed 
puddled  with  clay;  2  new  lock  houses  built,  and 
or.  plant  repaired,  93,  2769. 

1893-94.  Look  at  Portage  finished;  dr.  in 
Grignon  Bapids  and  in  the  B.  bet.  Bapide  Croche 
Dam  and  Wrightstown  Br.  completed;  wasteweir 
and  culvert  constr.  at  combined  look;  wing  walls 
at  Kaukauna  fourth  lock  rebuilt;  587 1.  f .  core  wall 
constr.  in  the  canal  banks  of  the  fourth  and  fifth 
levels  at  Kaukauna;  and  locks,  dams,  houses,  and 
dr.  plant  repaired,  94,  2105. 

1894-95.  Crib  dam  at  Berlin  Lock  completed; 
fourth  lock  at  Appleton  rebuilt;  wasteweirs  for 
Kaukauna  system  completed;  constr.  of  dam  and 
straight  cut  at  White  B.  Lock  begun;  works,  build- 
ings, and  plant  repaired,  96, 2659. 

1895-96.  Crib  dam  at  White  E.  Lock  com- 
pleted; lock  house  and  warehouse  at  Appleton 
Lock  completed;  H.  at  Fond  du  Lac  dr.,  and  bar 
dr.  at  intersection  of  Fox  B.  with  Lake  Butte  des 
Morts,  96,  2526. 

1896-97.  Wasteweir  constr.  at  Kaukauna 
second  lock;  roadway  built  at  Appleton  first  lock; 
fishways  constr.  in  the  Eureka,  Berlin,  and  White 
B.  Dams,  and  a  small  amount  of  dr.  done,  97, 
2712. 

1897-98.  Crib  dam  and  fishway  built  at 
Princeton,  and  old  dam  removed;  old  dam  at 
Grand  E.  removed,  and  constr.  of  permanent  crib 
dam  begun;  H.  of  refuge  dr.  at  Stockbridge  Land- 
ing, Lake  Winnebago;  bars  in  Wolf  B.  dr.,  and 
snags  and  other  obstr.  removed  from  that  B.; 
scow  built,  and  dr.  plant  repaired;  chans.  dr. 
below  Kaukauna  fifth  and  Bapide  Croche  Locks, 
and  canal  above  Bapide  Croche  and  Appleton 
second  locks;  boring  of  several  wells  in  progress, 
98,2341.  ' 

1898-99.  Permanent  crib  dam  with  masonry 
abutments  at  Grand  B.  completed,  and  old  dam 
removed;  fishways  built  in  3  dams;  chan.  dr. 
below  Menasha  Lock;  and  misc.  work,  99, 2789. 

1899-00.  Chan,  on  the  upper  Fox  dr.;  some 
dr.  below  Menasha  Lock  and  above  Aprteton 
fourth  lock;  revet,  built,  ps.  repaired  at  H.  of 
refuge;  some  dr.  and  some  snag  removal  on  Wolf 
E.;  misc.  work  (about  275,000  c.  y.  dr.),  00,  3712. 

1900-01.    Dr.  upper  Fox  B.,  01, 2953. 

1901-08.  OfBce  work  and  superintendence, 
08,  2077. 

1908-03.  Imp.  Miller  Bay,  Lake  Winnebago, 
dr.  upper  Fox  E.,  repairing  dr.  plant,  03, 1867. 

1903-04.  Imp.  Miller  Bay,  Calumet  and 
Stockbridge  Hs.,  Lake  Winnebago,  and  dr.  upper 
Fox  E.,  04,  2846. 

1904-05.  Partial  constr.  of  an  elevator  dr.; 
dr.  in  upper  Fox  E.,  05, 2049. 

1906-06.  Completion  of  elevator  dr.  and 
auxiliary  scows;  dr.  upper  Fox  E. ;  repairs  to 
Stockbridge  H.  and  Miller  Bay  Break^,  Lake 
Winnebago,  06, 1762. 

1906-07.  Dr.  umjer  Fox  E.;  repairs  to  Stock- 
bridge  H.;  cleaning  Cedars  and  Kaukauna  Canals; 
dr.  Fond  du  Lac  H.;  repairs  to  conveyor  dr.,  07, 
1907.  J  ,      , 

1907-08.  Constr.  of  turning  basin  and  ware- 
house at  Appleton;  slight  repairs  to  Miller  Bay 
Break'r;  commencing  constr.  of  H.  at  Brotherton; 
dr.  Fond  du  Lac  H.  and  chan.  in  upper  Pox  B.; 
rebuilding  dr.  and  building  new  scows,  08, 1976. 

1908-09.  Completion  of  turning  basin  at  Ap- 
pleton and  H.  at  Brotherton;  dr.  upper  Fox  E.; 
sur.  of  upper  Fox  E.  and  repairs  to  conveyor  dr., 
09, 1979. 

1909-10.  Bepairs  to  Stockbridge  and  Brother- 
ton  Hs.;  dr.  upper  Fox  E.  and  repairs  to  conveyor 
dr.,  10, 2135. 

1910-11.  Dr.  upper  Fox  E.,  Stockbridge, 
Brotherton.  and  Calumet  Hs.  and  Lsike  Winne- 
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bago;  minor  repairs  to  break'r  at  Miller  Bay;  re- 

Eairs  to  plant;  sur.  of  Fox  H.  from  its  mouth  in 
.ake  Wmnebago  to  foot  of  Lake  Butte  des  Morts 
for  estab.  H.  lines;  sur.  of  Wolf  E.  to  determine 
where  dr.  and  snagging  needed,  11, 2340.  ' 

1911-13.  150,911  c.  y.  dr.  near  Grand  E. 
Locks;  imp.  of  wolf  R.  commenced— snags  and 
overhanging  trees  removed  from  mouth  of  R.  to 
New  London,  46.6  m.,  and  30,316  c.  y.  dr.;  repairs 
to  plant,  IS,  2528. 

PHYSICAL  CHABACXEBISTICS. 

Fox  Blver. 

Upper  Fox  described,  76,  ii,  235. 
Lower  Fox  described,  76,  ii,  271. 
Dams  described,  76,  ii,  231. 
List  of  dams,  76,  ii,  235. 
List  of  rapids,  76,  li,  212. 
Anomalous  features,  76,  ii,  270. 
State  of  water  during  season  of  navigation,  73, 
222, 226. 
Descent  from  Portage  to  Green  Bay,  210',  68, 368. 

Wisconsin  Biver. 

Described  by  Maj.  Warren,  76,  ii,  201,  248,  et 
seq.;  by  Cant.  Suter,  H.  Doc.  58,  39th  Cong.,  2d 
sess.,  p.  76;  by  Capt.  Cram,  75,  218;  by  J.  Nader, 
73, 141;  by  J.  Pierpont,  73,  148;  by  D.  C.  Jenn^ 
76,  ii,  229. 

Geological  sur.,  1852,  76,  ii,  219.  Formation,  68, 
307.  The  Wisconsin  R.  the  outlet  of  Lake  Winne- 
bago, 68,  310. 

Bars  in  the  Wisconsin  E.,  69,  204;  have  but  16" 
w.,  70,  226.  Described  by  Maj.  Houston,  73, 139; 
by  J.  Nader,  73, 132, 142.  Origin  of,  and  discussion 
on,  73, 142, 149;  76,  ii,  256. 

Length  of  R.  from  Portage  to  mouth,  118  m.; 
descent  at  1.  w.,  169',  68,  363,  367.  Table  of  1., 
slopes,  and  falls,  76,  ii,  240. 

Discharge  of,  68,  353;  84, 1904;  87,  2097.  Table 
of,  76,  li,  266,  et  seq. 

RR.  brs.  across,  serious  obstr.,  70,  226;  73, 132, 
137;  76,  ii,  221;  78,  1171.  Fully  described  by 
Maj.  Warren,  76,  ii,  260. 

Stage  of  water,  67,  261.  Tables  of,  76,  ii,  262. 
Soundings  in  1876,  77,  879,  891.  Soundings  of 
1878,  78, 1172. 

Anomalous  features,  76,  ii,  270. 

Tables  of  temperature  and  rainfall,  76,  ii,  250-253. 

Tables  of  R.  sands,  sizes,  and  speciSc  gravid, 
76,  ii,  269. 

Tables  of  stages  of  water,  76,  ii,  262. 

Tables  of  water  slopes,  76,  ii,  264,  276. 

Tables  of  discharge  volumes,  76,  ii,  266,  et  seq. 

Tables  of  lengths,  slopes,  and  falls,  76,  ii,  240. 

Comparison  bet.  Wisconsin  and  Garonne  Rs., 
Wis.  and  Ohio,  76,  ii,  285. 

Drainage  of  Lake  Winnebago,  formerly  by  Wis- 
consin R.,  76,  ii,  271. 

Water-gauge  record  at  Portage  City,  Ft.  Winne- 
bago, and  Governors  Bend  Locks,  80, 1966-1977. 

Movement  of  bars,  80, 1959. 

Fox  and  Wisconsin. 

Description  of  canal  banks  at  Kaukauna,  where 
settlements  of  private  property  occurred,  alleged 
to  be  due  to  work  of  U.S.  on  the  canal,  93, 2779. 

Depths  affected  by  the  use  of  water  for  power 
purposes  by  mills  along  the  banks  of  the  Fox,  94, 
2106;  95,  2658,  2665;  96,  2626. 

Observations  to  determine  the  enormously  vary- 
ing discharge  of  the  Fox,  98, 2345. 

SufBcient  stage  of  water  for  the  use  of  mills  along 
the  bafiks  of  the  stream  obtained  by  the  use  of 
flushboards,  98, 2346. 

One  level  of  the  Fox  R.  imp.,  that  above  Me- 
nasha,  maintained  by  2  dams,  1  of  them  belonging 
to  the  US.,  98, 2346. 

Water  level  maintained  due  to  enforcement  of 
rules,  01, 2953. 

Availability  and  value  of  meadow  lands  in- 
creased by  drainage  incidental  to  imp.,  01,  526. 

Bad  condition  of  canal  oonneotmg  Wisconsin 
and  Fox  Rs.,  05,  2049. 

Condition  of  upper  Fox  R.  in  1910  described- 
ruling  d.,  10,  2136;  condition,  1912,  13,  1003,  2628' 


Fox  and  Wisconsin  Rs.,  separated  at  Portage 
by  2  m.,  one  flowing  into  Lake  Michigan,  the  Wis- 
consin into  Mississippi  R.,  were  the  early  means 
of  communication  bet.  those  waters.  Fox  E. 
rises  in  Columbia  Co.,  Wis.,  flows  n.  to  empty 
into  head  of  Green  Bay;  total  1.,  176  m.  Length  of 
section  of  proj.,  Portage  to  Green  Bay,  163  m., 
incl.  a  canal  2  m.  1.  from  Wisconsin  R.  to  Fox  E. 
at  Portage.  Lower  end  of  section  under  imp.,  7 
m.  from  R.  mouth. 

Wolf  E.  is  trib.  to  Fox;  rises  in  Langlade  Co., 
Wis.,  flows  s.  about  220  m.,  to  Fox  E.,  about  12  m. 
above  Oshkosh.  Prqj.  section,  from  Shawano  to 
mouth,  about  126  m.  I.    B.,  13, 1002. 

FLANS.    (See  also  Estimates  and  Projects.) 

Object  of  the  imp.,  68,  367;  69,  190.  Plans  of 
Capt.  Cram  and  early  works  by  State  engineers 
for  2'  draft  described,  76, 11, 212,  et  seq. 

By  Commissioner  Crosswell,  for  Wisconsin  K., 
76,  ii,  215. 

By  Mr.  Westbrook  for  reservoir  on  upper  Wis- 
consin, 76,  ii,  222,  228. 

By  Maj.  Warren,  for  Wisconsin  E.,  1.  w.  naviga- 
tion of  3'  (H.  Doc.  58,  39th  Cong.,  2d  sess.,  p.  41), 
by  dams,  jetties,  revet.,  etc.,  of  brush  and  st.  in 
connection  with  dr.,  preferred  to  a  canal  or  1.  and  d. 
Experimental  imp.  to  cost  $60,000,  68, 315, 362,  360, 
368;  69, 191;  76,  li,  198. 

By  D.  W.  Wellman,  (1)  3'  navigation  by  imp. 
of  the  natural  chan.;  (2)  4'  navigation  by  addition 
of  side,  8427,747;  canals,  13,206,790;  (3)  5'  naviga- 
tion by  canal  along  R.  banks  and  crossing  E., 
$4,104,270;  or  with  V  navigation  reduced  by  $397,- 
600.  Discussion  of  these  plans,  6S,  352;  and  of 
time  required,  68,  366,  368.  Submitted  with  E. 
for  1868,  70,  57.  Maj.  Warren  prefers  the  third  or 
canal  plan,  which  he  est.  at  $4,000,000,  70, 226;  76, 
ii,  193;  and  specifies  the  order  proposed  for  the 
work,  70,  226i76,  92.  Discussion  of  plans,  76, 
ii,  228.  Maj.  Houston  prefers  the  natiiral-cban. 
plan,  76,  ii,  400.  Est.  the  cost  of  the  canal  at 
$10,000,000,  76, 11,  401. 

Maj.  Warren's  full  B.,  76,  ii,  190.  Methods  dis- 
cussed, 76,  ii,  273.  Dam  method  impracticable, 
76,  ii,  287.  Eeservoir  system,  76,  il,  288.  D.  and 
1.,  76,  ii,  289.    Canal  plan,  76,  ii,  289. 

General  plan  adopted,  73,  36,  221;  total  cost, 
$2^600,000,  75,  218. 

European  methods  as  described  by  Mr.  Steven- 
son, 75, 218. 

Plans  described  and  discussed  by  Maj.  Houston, 
76,  ii,  399,  400.    Compared  with  EEs.,  77, 880. 

FBIVATE     (STATE     AND     COBPOBATE) 
WOBK.    (See  also  Expenditures.) 

1848.  State  board  of  public  works;  surs.  and 
plana,  76,  ii,  212. 

1849.  State  board  of  public  works;  com- 
menced operations  on  Fox  E.  and  made  ex.  of  the 
Wisconsin,  '76,  ii,  213. 

1850.  State  board  of  public  works;  operations 
on  Fox  and  Wisconsin  Es.,  76,  il,  213. 

1851.  State  board  of  public  works;  operations 
on  Fox  and  Wisconsin  Es.  and  on  Portage  Canal, 
76,  ii,  214. 

1853.  State  board  of  public  works;  operations 
on  Fox  and  Wisconsin  Es.  and  on  Portage  Canal, 
76,  ii,  216.  B.,  Commissioner  Eiohardson  on 
Wisconsin  R.  dams,  76, 11,  217. 

1853.  Fox  &  Wisconsin  Imp.  Co.,  chartered, 
76, 11,  220.    History  of,  76,  ii,  220. 

1854.  Eeport  of  Chief  Engineer  C.  D.  West- 
brook  on  operations  by  Fox  &  Wisconsin  Imp.  Co., 
76, 11,  221. 

1855-59.  Fox  &  Wisconsin  Imp.  Co.'s  opera- 
tions on  Fox  E.  B.  of  Chief  of  Engineers,  76,  ii, 
224. 

1860-63.  Fox  &  Wisconsin  Imp.  Co.'s  opera- 
tions on  Fox  E.  B.  of  Chief  of  Engineers,  76,  ii, 
225,  228. 

1866.  Pox  &  Wisconsin  Imp.  Co.  sold  out  by 
trustees.  Green  Bay  &  Mississippi  Canal  Co. 
organized,  76,  ii,  230.. 

1867-69.  Operations  by  Green  Bay  &  Missis- 
sippi Canal  Co.,  76,  ii,  241,  242. 

1873.  Works  transferred  to  the  U.S.,  as  per  B. 
of  board  of  arbitrators  (H.  Doc.  185,  42d  Cong.,  2d 
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sess.),  which  awarded  S323,000  to  the  co.  for  the 

Sroperty,  rights,  and  Iranohise,  $180,000  being 
ediicted  by  the  Sec.  of  War  for  property  not 
needed  by  the  U.S.;  $145,000  was  app.  (June  10, 
1872)  and  paid,  78,  35;  73,  219.  Co.  retained 
water-power  franchise,  a  source  of  conflict,  73, 
222;  74, 163, 166.    List  of  worlcs  transf.,  79, 1532. 

Results  of  corporate  worlc  summed  up,  H.  Doc. 
58,  39th  Cong.,  2d  sess.,  p.  74. 

Fox  River  Imp.  Co.'s  worlcs  ex.  by  Maj.  Houston, 
73, 219. 

RR.  brs.  modified,  75;  224,  226;  76,  il,  423,  424; 
77,888. 

History  of  early  explorations,  76,  ii,  203;  of  early 
State  and  corporate  work,  76,  ii,  212,  220. 

Neenah  Si  Menasha  Waterpower  Co.   granted 

Sermission,  1899,  to  place  8"  flushboards  on  the 
[enasha  Dam,  99,  2790;  00,  3713;  01,  2953. 
LoTee  at  Portage,  Wis.,  raised  and  strengthened 
by  Wisconsin,  under  au.  of  Sec.  of  War,  05, 2049. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Houston,  operations  on  Wisconsin  R., 
72, 135.  Proj.  adopted,  at  total  cost  of  $3,745,663, 
76,  218;  76,  ii,  398;  78, 1170. 

The  permanent  works  for  the  imp.  of  the  Fox 
and  Wisconsin  Rs.  purchased  by  the  U.  S.  iu  1872 
from  the  Green  Bay  &  Mississippi  Canal  Co.  for 
$145,000,  73,  35;  73,  219.  The  subsequent  proj. 
proposed  slack-water  navigation  of  the  Fox  R.  by 
replacing  the  temporary  structures  with  perma- 
nent works  and  the  constr.  of  5  addl.  locks  on  the 
upper  Fox,  the  imp.  of  the  Wisconsin  R.  by  wing 
dams  and  dikes,  to  obtain  6'  for  a  w.  of  100';  est., 
$3,745,663,  76,  218;  78, 1170;  80, 1952;  87,  270. 

fExisttng  proj.,  1912,  that  of  BE.,  submitted 
1884  and  modified  1886,  providing  for  d.  and  w. 
Fox  R.  Chan.;  Green  Bay  to  Montello,  to  6',  and 
from  Montello  to  Portage  to  4',  with  w.  from  Lake, 
Winnebago  to  Montello  of  100';  and  providing  for 
renovation  of  12  old  locks;  est.,  $602,000,  13,  1002.] 

By'  BE.,  1884,  reconstr.  of  dam  at  Menasha, 
below  site  of  present  dam,  across  full  w.  of  Menasha 
Chan.,  and  enlargement  of  Neenah  Chan,  by  dr.; 
also,  purchase  of  lands  and  structures,  86,  2044; 
86, 1689. 

BE.  of  1886  decided  against  further  attempts  to 
imp.  the  1.  w.  navigation  of  the  Wisconsin  R.  by 
wing  dams,  87,  2096. 

By  Capt.  Zinn,  1896-97,  dr.  H.  of  refuge  in  Lake 
Winnebago  at  Stockbridge,  97, 2712. 

By  Capt.  Zinn,  1896,  removal  of  snags  and  other 
obstr.  from  Wolf  R.  bet.  New  London  and  Lake 
Poygan,  47  m.,  and  dr.  an  ii'  x  80'  chan.  at  medium 
stage  through  5  bars  amounting  in  1.  to  2,000',  and 
also  for  the  removal  of  a  wrecked  SS.,  using  for 
the  purposes  mentioned  the  app.  of  $1,500  made 
in  act  of  1896,  97,2716. 

In  1897  Capt.  Zinn  est.  $180,866.48  to  complete 
the  imp.  of  Fox  R.,  97,  2714;  in  1898,  $163,967.52; 
acquirmg  control  of  dam  above  Menasha  recom., 
98, 2346. 

Maj.  Warren  recom.,  1904,  for  reasons  given, 
abandoning  and  trans,  site  to  city  of  Portage, 
Wis.,  of  levee  built  at  that  city  in  1890'  to  protect 
US.  works  on  Fox  R.  from  overflow  of  Wisconsin 
R.;  also  recom.  suspension  of  w.  and  d.  chan.  in 
Fox  R.  above  Montello,  Wis.,  imtil  demands  of 
C.  show  necessity  for  imp.,  04, 2848. 

Maj.  Judson  est.,  1908,  $175,353.36  required  to 
complete  existing  proj.,  and  that  $75,000  in  addi- 
tion to  balance  available  will  complete  chan., 
Princeton  te  Montello,  08,  668, 1977-78. 

Maj.  Bromwell  recom.,  1910,  limiting  further 
work  on  upper  Fox  E.  to  mainten.  of  present  d., 
viz,  6'  as  far  as  Princeton  Lock,  thence  to  Montello 
4',  thence  to  Portage  3',  which  would  meet  all  re- 
quirements of  C.  and  navigation  interests.  Est. 
of  1908  for  completion  of  proj.  shown  by  recent 
soundings  to  be  insufficient,  10, 2136. 

Act  June  2S,  1910,  au.  expend.,  not  exceeding 
$3,000,  for  imp.  Wolf  R.,  10,  779. 

Act  1912,  works  on  Fox  R.  embraced  18  st.  locks, 
2  St.  guard  locks,  8  composite  locks,  13  canals,  16 
permanent  and  1  temporary  dam,  and  various 
accessories,  such  as  lock  houses,  warehouses,  dry 
dock,  levees,  wasteweirs,  culverts,  etc.  Hs.  of 
Stockbridge,  Calumet,  Miller  Bay,  and  Brother- 

3(M62°— H.  Doc.  740,  63-2 S3 


town.  Lake  Winnebago,  had  been  imp.;  snags  had 
been  removed  and  bars  dr.  in  Wolf  R.,  making  4' 
Chan.  100'  w.  to  New  London,  13, 1003. 

SECRETART  OF  WAR. 

Au.  act  July  7,  1870,  to  adopt  such  plans  for 
Wisconsin  R.  as  recom.  by  the  Chief  of  Engineers, 
73,  218. 

Action  on  report  of  board  of  arbitrators,  73,  35. 

Concurs  in  plans  for  Menasha  Canals  and  re- 
quests Atty.  Gen.  to  defend  flowage  suits,  76, 
ii,  425. 

Recom.  legislation  as  to  title  to  lands  for  right  of 
way,  H.  D.  74,  43d  Cong.,  2d  sess.,  and  S.  Doc.  6; 
43d  Cong.,  2d  sess. 

SURVEYS. 

1836.  By  Mr.  Centre,  C.  B.,  under  directions 
of  Col.  Ahert,  U.  S.  T.  E.,  entrance  to  Fox  R.  K., 
Apr.,  1838,  76,  ii,  208. 

1837.  By  Mr.  Pettival,  C.  E.,  under  Topo- 
graphical Engineer  Bureau,  of  Fox  R.  R.  printed 
as  H.  Doc.  102,  25th  Cong.,  3d  sess.,  76,  ii,  208. 

1839.  By  Capt.  Cram,  U.  S.  T.  E.,  of  Fox  R. 
B.,  S.  Doc.  318,  26th  Cong.,  1st  sess.,  75,  218;  76, 
ii,  209. 

1847.  By  CoL  C.  Whittlesey,  ex.  Wisconsin 
R.  from  source  to  Portage.  R.  m  Geological  re- 
port, Lippincott,  Grambo  &  Co.,  Philadelphia, 
1852,  76,  il,  220. 

1849.  By  Dr.  B.  F.  Schumard,  ex.  of  Wis- 
consin R.  from  Portage  to  mouth.  R.  in  Geological 
report,  Lippincott,  Philadelphia,  1852,  76,  ii,  220. 

1853.  Geological  sur.  of  the  Wisconsin  by 
D.  D.  Owen,  U.  S.  G.  B.,  Lippincott,  Phila- 
delphia, 1852,  76,  ii,  219. 

1866.  Pre.  ex.  and  sur.  by  Capt.  Suter,  under 
direction  of  Maj.  Warren.  .  B.,  H.  Doc.  58,  39th 
Cong.,  2d  sess.,  p.  74,  66,  iii,  35;  67,  35.  No  re- 
liable sur.  ever  made  of  the  Wisconsin  R.,  same' 
document,  p.  95.  Detailed  est.  for  such  a  sur., 
same  document,  p.  103. 

1867.  Sur.  of  Wisconsin  H.,  under  direction 
of  Maj.  Warren,  by  Capt.  Suter,  commenced  Aug. 
26,  68,  49.  Fully  described  by  Maj.  Warren,  76, 
ii,  243.  Instructions  of  Maj.  Warren  for  sur.,  68, 
303;  76,  ii,  244.  Office  work  by  D.  W.  Wellman. 
Result  of  work  on  sur.,  68,  363;  76,  ii,  247.  Est. 
for  addl.  sur.,  $7,500,  68,  362.    Final  B.  by  Maj. 

-  Warren,  76,  ii,  190.    Cost  of  all  surs.  under  Maj. 
Warren  for  this  imp.,  $39,000,  76,  ii,  201. 

1874.  Sur.  under  direction  of  Maj.  Houston 
for  n.  transportation  route  to  the  seaboard,  74, 
161;  76,  ii,  521.  Sur.  of  chan.  of  Fox  E.,  74, 166. 
Sur.  of  upper  Fox  E.  completed,  76,  216;  de- 
scribed, 75, 222;  platted,  76;  li,  398. 

1875-78.  Soundings  taken  about  once  a  year 
on  upper  iinp.  section  of  Wisconsin  R.,  78,  1171. 
Soundmgs  of  1878,  78, 1172. 

Ex.  of  Wisconsin  R.,  Portage  to  Merrill;  made, 
1882,  by  Lt.  Col.  Houston,  84, 1939. 

Svff.  of  Fox  R.,  De  Pere  to  Green  Bay;  made 
1888,  by  Maj.  Davis,  89, 2086. 

Minor  surs.  and  exs.,  93,  2763;  96,  2659;  96, 
2526;  97, 2712,  2716. 

Ex.  as  to  the  necessity  and  advisability  of  build- 
ing a  protection  wall  at  Kaukauna,  au.  act  July  13, 
1892;  made,  1892,  by  Maj.  Gregory  (E.  unfav.), 
93. 2779. 

H.  at  mouth  of  Fond  du  Lao  sur.  in  1894-96,  96, 
2664. 

Sur.  for  a  H.  of  refuge  on  the  e.  shore  of  Lake 
Wiimebago,  au.  act  June  3,  1896;  made  by  Capt. 
Zinn  in  1896  (see  Projects),  97, 2716. 

Ex.  of  Wolf  E.  for  removal  of  bars  and  snags 
below  Shawano,  au.  act  June  3,  1896;  made,  1896, 
by  Capt.  Zinn  (see  Projects),  97, 2716. 

Congress,  1896,  directed  that  a  thorough  investi- 
gation of  the  character,  limitations,  and  description 
of  the  property  and  rights  of  the  U.S.  in  connection 
with  the  imp.  of  Fox  and  Wisconsin  Es.  be  made 
under  the  direction  of  the  Sec.  of  War;  made  by 
Gen.  E.  S.  Bragg,  R.,  98,  2353. 

Sur.  of  land  acquired  along  the  E.  for  which 
clear  title  should  be  obtamed  in  progress,  1900,  00, 
3713. 

Sur.  of  existing  works,  ete.,  completed  and-maps 
made,  01, 2953. 
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Of  upper  Fox  R.  from  Montello  Lock  to  con- 
fluence with  WoU  E.  Sur.  ol  proposed  cut-ofl 
aljove  Princeton  Lock.  Hs.  on  Lake  Winnebago 
sounded  and  plotted,  09, 1979. 

Of  Fox  R.,  mouth  in  Lake  Winnebago  to  foot  of 
Lake  Butte  des  Morts,  for  eatab;  H.  lines,  11,  2340. 

Of  Wolf  R.,  from  Its  confluence  with  Fox  R.  at 
Butte  des  Morts  to  New  London,  47  m.,  to  deter- 
mine where  dr.  and  dragging  operations  should  be 
carried  on,  11, 2340. 


Map  and  profile  of  entire  route,  Warren's  B., 
pi.  1,  76,  ii,  296. 

Mouth  of  Wisconsin  R.,  Warren's  B.,  pi.  2,  76, 
ii.  296.  „       , 

Wisconsin  R.  in  sections,  Warren's  B.,  pis.  3-S, 
76,ii,296.  „. 

Portage  Canal  and  parts  of  Wisoonsm  and  Fox 
Bs.,  Warren's  B.,  pi.  9,  76,  ii,  296.  ^ 

Profiles  of  stages,  Lake  Winnebago,  etc.,  War- 
ren's B.,  pL  10,  76,  ii,  296. 


Sketch  map  and  section,  Wisconsin  E.  and 
valley  (Warren),  76,  ii,  245. 

Bars  m  Wisconsin  R.  (Warren),  76,  ii,  256. 

Former  extent  of  Lake  Winnebago  (Warren), 
76,  ii,  271. 

Wisconsin  R.  canalized  (Warren),  76,  ii,  282. 

Characteristic  sections  and  plans  Wisconsin  E. 
(Warren),  76,  ii,  284. 

Route  (Warren's  E.,  map  cover),  76,  u,  284. 

Canal  at  Menasha,  76,  ii,  410. 

Route  (Father  Marquette),  76,  ii,  206. 

Sketches  showing  wing  dams  of  1871-72,  72, 134. 

Method  of  imp.  Wisconsin  R.,  76,  ii,  408. 

Dam  and  lock  details  on  Fox  R.,  76,  ii,  416. 

View  of  mouth  of  Wisconsin  R.  (Warren's  B., 
map  cover),  76,  ii,  296. 

Land-office  maps  very  imreliable,  H.  Doc.  68, 
39th  Cong.,  2d  sess.,  p.  73. 

Scale  of  maps  and  progress  on,  68,  363;  69, 191; 
76,  ii,  398. 

Sur.,  Wisconsin  R.,  described  (Warren),  76,  ii, 
247. 

90, 2366;  98, 2348. 


Part(b),MM-15 


Fox  River,  Wis.,  Loclcs  and  Dams.     (Operat- 
ing and  care.) 


APPBOPBIATIONS.i 

1885, 

$46,687.40 

1886, 

42,622.00 

1887, 

42,061.65 

1888, 

52,204.77 

1889, 

48,329.62 

1890, 

76,874.27 

1891, 

68,989.00 

1892, 

55,989.98 

1893, 

33,651.90 

1894, 

36,958.24 

1895, 

40,438.60 

1896, 

50,225.16 

1897, 

66,317.49 

1898, 

62,697.03 

1899, 

66,959.21 

1900, 

73,064.65 

1901, 

66,652.85 

1902, 

63,560.30 

1903, 

68,482.69 

1904, 

50,861,52 

1905, 

46,427.20 

1906, 

44,983.29 

1907, 

104,665.07 

1908, 

45,171.78 

1909, 

52,940.17 

1910, 

66,449.28 

1911, 

50,921.48 

1912, 

56,200.67 

Total,  1,569,983.17 

COMMEBCi:. 

C.  of  the  lower  Fox  increased  by  the  mainten.  of 
the  waters  of  the  waterway  at  the  height  of  the 
crests  of  the  various  dams,  98, 2397. 

CONTEACTS. 

Details  of  ejmenses  given  in  each  an.  B. 

1899.  G.  Ryan,  hull  and  cabin  for  towboat, 
S5,636,  00,  3723. 

1901.  George  Ryan,  2  flat  scows,  $3,950,  02, 
2082. 

1910.  Albert  Luckow  and  John  Coppes,  lock 
master's  dwelling.  Little  Kaukauna  Lock,  $3,075, 
10,  2144. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  93,  358;  94,  330;  95, 
367;  96,  323;  97,  407;  98,  399;  99,  473;  00,  637; 


01,  527;  02,  461;  03,  491;  04,  535;  05,  643;  06, 
598;  07,  623;  08,  669;  09,  706;  10,  780;  11,  839; 
12, 1004. 

In  charge: 

Maj.  J.  F.  Gregory,  1892-94.  B.,  93,  2766;  94, 
2111. 

Capt.  C.  F.  Palfrey,  1895.    B.,  95, 2666. 

Capt.  6.  A.  Zinn,  1896-98.  B.,  96,  2634;  97, 
2719;  98,  2395. 

Capt.  J.  G.  Warren,  1899-1905.  B.,  99,  2794; 
00,  3721;  (Maj.)  01,  2958;  02,  2080;  03,  1870;  04, 
2852;  06,  20.')3. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1764;  07, 
1909;  08,  1979. 

Maj.  T.  H.  Eees  (temp.),  1909,  09, 683. 

Maj.  C.  S.  BromweU,  1909-12.  B.,  09, 1981;  10, 
2139;  11,  2342;  12,  2531. 

Lt.  Col.  G.  A.  Zinn  (temp.),  11,  814. 

Assistants: 

S.  Whitney.    B.,  93,  2767;  94,  2111. 

L.  M.  Mann.  E.,  95,  2666;  96,  2535;  97,  2720; 
98,  2396;  99,  2795:  00,  3724;  01,  2959;  02,  2082; 
03, 1871;  04,  2853;  05,  2055. 

1st  Lt.  Douglas  MacArthur,  08,  648. 

LEGAL  PBOCEEDINGS. 

Illegal  use  of  water  by  manufactories  on  the  lower 
Fox,  96,  2635. 

Enforcement  of  the  rules  and  regulations  of  the 
Sec.  of  War  for  navigation  and  use  of  locks  and 
canals  the  means  of  bringing  about  more  satisfac- 
tory conditions  for  all  concerned,  98, 2396. 

Recom.  by  Maj.  Judson,  1906,  that  provision  in 
R.  and  H.  act  June  3,  1896,  directing  Sec.  of  War 
to  maintain  level  of  water,  be  repealed,  06, 1767. 

OBSTBUCTIONS. 

The  use  of  the  waters  of  the  waterway  by  manu- 
factories along  the  banks  a  cause  of  low  water,  96, 
2635. 

OPEEATIONS. 

1892-1912.  Chan,  of  E.  and  canals  of  the 
system  dr.,  lock  houses,  locks,  dams,  canal  banks, 
and  dr.  plant  repaired.    (See  each  an.  B.) 

See  tables  of  dr.  from  1894  in  each  an.  B. 


'  Expend,  under  pennanent-radefinite  app.  provided  by  act  July  5, 1884,  and  Mar.  3, 1909,  for  operating 
and  keeping  in  repair  canals  and  other  public  works. 


[See  pp.  14-22  for  "I 
Lexplanatlons,  etc.  J 
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PHYSICAL  CHAKACTEKISTICS. 

Discharge  observations,  96,  2537;  97,  2721,  2722, 
2750;  98,  2397. 

Hjfdrograpli  of  Oshkosh  water  gauge,  98,  2396. 

In  1896-97  the  water  of  the  waterway  was  main- 
tained for  the  first  time  at  the  level  of  the  dam 
crests,  and  sucli  mainten.  was  due  to  the  enforce- 
ment of  the  rules  and  regulations  of  the  Sec.  of 
War  tor  the  regulation  of  the  navigation  of  the 
waterway,  97, 2720. 

Horsepowers  of  each  of  the  U .  S .  and  private  dams 
of  the  waterway,  97, 2722,  2723. 

Statistics  of  water  power  of  the  lower  Fox  E., 
97  2732 

Hydrographs,  99, 2804;  00,  3724. 


Water  stages,  E.  discharge,  etc.,  01,  2960;  03, 
2082;  03, 1872;  04,  2854;  05,  2055. 

PRIVATE  WOKK. 

Use  of  flushboards  on  Menasha  Dam,  01,  2960; 
Oa,  2081;  03, 1870;  04, 2852;  OS,  2064;  06, 1767. 

Eecom.  by  Maj.  Judson,  1906,  that  license  of 
Neenah  &  Menasha  Water  Power  Co.  to  use  flush- 
boards  be  revoked,  06, 1767. 

SURVEYS. 

Minor,  96,  2549;  97,  2730;  98,  2401;  99,  2803; 
00,  3722. 
Of  U.  S.  property  on  Fox  E.,  with  maps,  01, 2968. 
Maps.    Index,  97,  2751.    (See  aboveO 


Part  (c),  MM-15        Depere  Harbor,  Wis. 


APPROPRIATIONS. 

1910,  $11,600,  10, 2112. 

COMMERCE. 

Tonnage,  1909,  28,458 1.,  10, 763. 

ENGINEERS. 

Chief  of  Engineers.  R.,  10,  763,  781;  11,  820; 
12,  981. 

In  charge.  Maj.  C.  S.  Bromwell.  R.,  10, 2112; 
11,2314;  13,2502. 

OPERATIONS. 

1910-11.  100,876  0.  y.  dr.,  completing  required 
d.  for  turning-basin,  11, 2314. 


PHYSICAL  CHARACTERISTICS. 

Max.  draft  about  15',  10,  763. 

PROJECT. 

Act  June  25,  1910,  au.  turning-basin  17'  d.  with 
sufficient  area  topermit  vessels  not  exceeding  360' 
to  turn  around  (H.  D.  622,  61st,  2d),  10,  763. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  for  turning- 
basin.  Fox  E.,  and  securing  ohan.  20'  d.,  turning- 
basin  to  city  of  Green  B.;  Rs.,  Maj.  BromweU, 
May  7  and  Nov.  1,  1909;  existing  ohan.  ample; 
est.,  Jll,500  for  turning-basin  presented  (H.  D.  522: 
61st,  2d),  10,  781. 

Maps.    (H.  D.  522,  61st,  2d.) 


MM-16 


WOLF  RIVER,  WIS. 


APPROPRIATION. 

1896, 1  $1,500,  97,  2716. 

COMMERCE. 

Important,  79, 1649, 1550. 

C.  prospective  upon  imp.,  80, 1981, 1982. 

ENGINEERS. 

Chief  of  Engineers.    R.,  78, 117:  79, 156,  157: 
80, 210. 

In  charge: 

Maj.  D.  C.  Houston,  1878-80.    R.,  79, 1649;  80, 
1978. 
Capt.  Zinn.    R.  (Fox  R.),  97, 2716. 

Assistants: 

J.  Pierpont.    R.,  79, 1550;  80, 1979. 

L.M.Mann.    R.  (Fox  E.),  97, 2716. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  79, 1550, 1552, 1563. 
Discharge  of  E.,  79, 1551, 1552. 
Obstr.,  79, 1552, 1653. 


PLANS.    (See  Projects.) 

By  Maj.  Houston,  1879,  removal  of  obstr.  and 
constr.  of  wing  dams  and  dikes  for  procuring  chan. 
4J'  d.  at  1.  w.,  to  Shiocton,  and  3*'  d.  to  Semples 
Br.;  est.,  $35,000,  79, 1650, 1562, 1553. 

By  Maj.  Houston,  1879,  imp.  of  the  E.  from 
Semples  Br.  to  Shawano  by  excavation  of  a  chan. 
80'  w.  and  3i'  d.  at  1.  w.;  est.,  $43,500;  no  great 
demand  for  the  imp.,  80, 1978, 1981. 

PROJECTS.    (See    Plans.)    (See    Fox    River, 
Wis.) 

Congress  provided  $1,600,  1896,  for  removing  logs 
and  snags  below  Shawano.  Proj.  of  Cant.  Zinn, 
1896,  approv.,  purposed  removing  obstr.  for  47  m., 
and  dr.  4i'  chan.  through  6  bars,  97,  2716. 

SURVEYS.    (See  Projects.) 

By  J.  Pierpont,  1878-79,  of  Wolf  E.  from  Lake 
Poygaa  to  Red  E.,  78, 117;  79, 156, 1549. 

AU.  act  Mar.  3,  1879;  made,  1879,  by  Mai.  Hous- 
ton, 80, 1978. 

,    Maps.    Of  the  E.,  and  profile  on  center  line  of 
Chan.,  79, 1662. 


MM-19 


WAUPACA  RIVER,  WIS. 


ENGINEERS. 

Chief  of  Engineers.    B.,  11, 839. 

In  charge.    Maj.  C.  S.  BromweU,  11, 814. 


SURVEY. 

Pre.  ex.  au.  act  June  25,  1910.   B.,  Mai.  Brom- 
weU, Sept.  12, 1910  (H.  D.  20, 62d,  1st)  (untov.),  1 1, 


'  AUotment  from  app.  for  Fox  E.    (See  Fox  and  Wisconsin  Eivers.) 
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MM-21(a)    LAKE  WINIVEBAGO  (Fox  River),  WIS. 


APPROPKIATIONS. 

1906,   *$2, 600,  06,599. 
1906,     *1, 400,  07,624. 

Total,    3,900 
ENGINEEaS. 
Chief  of  Engineers.    K.,  06,  599;  07, 624. 

In  charge: 

Maj.  J.  G.  Warren,  06, 579. 
Maj.  W.  V.  Judson,  07,  604. 


PROJECT. 

Act  Mar.  3, 1905,  au.  sur.  of  Lake  Winnebago  for 
charting  purposes  only,  06, 699. 

SURVEYS. 

Sur.  begun  Aug.  21,  1905;  completed  Sg)t.  10, 
1906;  forwarded  to  US.  Lake  Sur.  Office,  Detroit, 
Micb.,  tor  charting  and  publication,  07, 624. 


MM-31(b)     WINIVEBAGO  LAKE  (Fox  River),  WIS.     (Pier  at 

north  end.)! 


MM-31(c)     LAKE  WINIVEBAGO  (Fox  River),  STOCKBRIDGE 

HARBOR,  WIS. 


COMMERCE. 

Description  of;  none,  93, 2782. 
ENGINEERS. 
Chief  of  Engineers.    R.,  93, 359. 

In  charge: 

Maj.  J.  F.  Gregory,  1893.    R.,  93, 2782. 

Capt.  G.  A.  Zinn,  1896-98.    R.,  98, 2349. 

OPERATIONS. 

1897-98.    39,351  c.  y.  dr.,  175  1.  f.  protection  p. 
built,  98, 2349. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  H.  situated  at  mouth  of  Mud 
Creek,  on  e.  shore  of  Lake  Wiimebago,  93, 2782. , 

SURVEY. 

Ex.  au.  act  July  13, 1892;  made  by  Maj.  Gregory 
(E.unfav.J,  93,2782. 
Maps.    98,2348. 


MM-31(d)  LAKE  WINNEBAGO,  CALUMET  HARBOR,  WIS. 


COMMERCE. 

In  1892  no  general  C,  93,  2784. 


PHYSICAL  CHARACTERISTICS. 

Description  of.    H.  situated  at  the  mouth  of 
Pique  Creek  on  the  e.  shore  of  Lake  Winnebago, 
used  at  times  as  a  H.  of  refuge  by  the  smallest  lignt- 
ENGINEERS.  draft  vessels,  93,  2784. 

Chief  of  Engineers.    R.,  93,  359.  amnTii-v 

Incharge.    Maj.  J.  t'.  Gregory,  1892-83.    B.,93,      SUBVUY. 
2783.  Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 

Gregory  (R.  untav.),  93,  2783. 


MM-31(e)     LAKE    WINNEBAGO    (Fox    River),    HIGHCLIFF 

HARBOR,,  WIS. 


ENGINEERS. 

Chief  of  Engineers.    R.,  10, 781. 

In  charge.    Maj.  C.  S.  BromweU,  10,  758. 


SVRVEY. 

Pre.  ex.au.  act  Mar.  3. 1909.   R.,  Maj.  BromweU, 
Apr.  30, 1909  (unfav.)  (H.  D.  366,  61st,  2d),  10, 781. 


MM-32 


FOND  DU  LAC  RIVER,  WIS. 


COMMERCE. 

Existing  and  prospective  C.  importance  of  the 
H.,  90, 2393. 

ENGINEERS. 

Chief  of  Engineers.    R.,.  89,  287;  90,  269. 
In  cliarge.    Maj.  C.  E.  L.  B.  Davis,  1888.    R., 
90,  2389,  2390. 


PLANS. 

By  Maj.  Davis,  1889,  chan.  100*  w.,  Scott  St.  Br. 
to  the  n.  ice-house,  and  150'  w.,  thence  to  the  lake, 
with  a  d.  of  7';  est.,  18,000,  90, 2393. 

SURVEYS. 

-  Sur.  at  mouth  au.  act  Aug.  11, 1888;  made,  1889, 
by  Maj.  Davis,  90, 2390. 


*  Allotment. 

>  Sur.— B.,  Jan.  1, 1840.    Est.,  $12,804.12  and  $15,119.68.    (H.  D.  482, 55th,  2d.) 


r  See  pp.  14-22  fori 
Lezplanatlons,  etc.  J 


KIVEE  AND   HABBOE   WOEKS. 
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MM-33(a) 


DETROIT  HARBOR,  WIS. 


ENGINEERS. 

Chief  of  Engineers.   B.,  11, 839. 

In  cbarge.    M^.  G.  S.  Bromwell,  11,  gU. 


SUB  VET. 

Pre.  ex.  an.  act  June  25, 1910.  E.,  Maj.  Bromwell, 
Oct.  26  and  Nov.  28, 1910  (unfeiv.)(H.  D.  88, 62d,  1st), 
11, 839. 


MM-24     STURGEON  BAY  A]VD  LAKE  MICHIGAN  CANAL 
AND  HARBOR  OF  REFUGE,  WIS. 


Title. 


Period. 


Appropria- 
tions, 


Sturgeon  B.  and  Lake  Michigan  Canal,  Wis 

Sturgeon  B.  Canal  (H.  of  refuge) 

Sturgeon  B.  and  Lake  Micbigan  Canal  and  H,  of  refuge- 
Operating  and  care 


1886-1901 
1873-1901 
1902-1912 
1893-1912 


Total.. 


$166,833.00 
188,600.00 
272,000.00 
351,584.42 


978, 917. 42 


Part  (a),  MM-34 


Sturgeon  Bay  and  Lake  Michigan  Canal, 
Wis. 


APPBOPRIATIONS. 

115,000,  act  Aug.  5, 1886. 
2  81,833,94,2057. 

20,000,95,2608. 

30,000,96,2473. 

30,000,99,2738. 


1892, 
1894, 
1896, 
1899, 

Total,  166,833 

COMMEBCE. 

Act  July  13, 1892,  made  canal  free  to  G.  Canal  at 
that  time  met  all  the  requirements  of  the  C .  using  it. 
93,  2714. 

In  1893  not  less  than  57  craft,  sail  and  steam,  used 
the  canal  to  obtain  a  H.  of  refuge  at  one  time,  94, 
2057. 

Increasing,  95, 2607. 

Notwithstanding  the  C.  depression  of  the  period 
comprised  in  the  time  from  thepurchase  of  the  canal 
to  1897,  at  the  latter  year  the  C.  had  been  increased 
50%,  97, 2661. 

Enormous  increase  of  traffic  through  the  canal 
since  it  came  under  U.S.coutrol,  98, 2298;  00, 3660. 

Large  and  important,  01, 2977. 

ENGINEEES. 

Cblef  ot  Engineers.  B.,  93,  348;  94,  319;  9S, 
357;  96,313;  97,396;  98,388;  99,460;  00,525,539; 
01, 517,  627. 

In  charge: 

Maj.  J.  F.  Gregory,  1892-94.  B.,  93,  2714;  94, 
2066. 

Gapt.  G.  F.  PaUrey,  1895.    B.,  95i  2606. 

Gapt.  G.  A.  Zinn,  1896-98.  R.,  96,  2471;  97, 
2660;  98,  2297. 

Gapt.  J.  G.  Warren,  1899-1901.  B.,  99, 2737;  00, 
3659;  (Maj.)  01,  2914,  2971,  2973. 

LEGAL  PBOCEEDINGS. 

Canal  transferred  by  the  canal  company  to  the 
US.  and  jurisdiction  ceded  by  Wisconsin  in  1893, 
93, 2714. . 

OPEBATIONS. 

1898-03.  The  U.S.  assumed  control  on  Apr.  25, 
1893,  93,  2715. 

1895-96.  N.  revet,  extended  1,220 1.  f.;  989 1.  f. 
of  the  same  excavated  by  fender  piling;  20,088  c.  y. 


excavated;  and  a  house  for  employees  erected,  96, 
2472,  2473. 

1896-97.  N.  revet,  extended  555i  1.  f.,  and  s. 
revet.  963  1.  f.;  30,420  c.  y.  dr.;  and  150  1.  f.  guide 
piling  built,  97, 2660,  2661. 

1897-98.  N.  revet,  extended  694  1.  f.,  and  s. 
revet.  1,086 1.  f.;  and  44,165  c.  y.  dr.,  98, 2298. 

1898-99.  About  960 1.  f.  tender  piling  removed 
from  in  front  of  n.  revet.;  46,707  c.  y.  dr.,  99,  2738. 

1899-00.  687  L  f.  revet,  built;  122,104  c.  y.  dr.; 
plant  increased,  00, 3660. 

1900-01.  95,604c.  y.  dr.,  and  2,5001. 1.  old  revet, 
removed,  01, 2914. 

PHYSICAL  CHABACTBBISTICS. 

Chan,  dimensions,  93,  2715;  94,  2056;  95,  2607; 
96,  2472;  97, 2660.    ' 

Canal  gives  a  more  direct  waterway  from  Menomi- 
nee and  other  ports  in  the  s.  part  of  Green  B.  to 
Chicago  and  other  ports  in  the  s.  parts  of  Lake 
Mich.,  93, 2715. 

Lake  Michigan  entrance  protected  by  ps.  built  by 
the  US.,  93, 2715. 

Description  of,  01, 2974. 

PBOJECTS. 

Proj.  carried  out  by  the  canal  company,  from 
whom  theU.S.  obtained  control,  resulted  in  an  open 
cut  without  locks  or  gates,  about  13'  x  100'  at  top, 
bottom  w.  of  65',  and  1.  of  7,200';  also  dr.,  in  continu- 
ation of  canal  proper,  a  Chan,  of  same  d.  in  Sti^geon 
B.tor6,1001.f.,  93,  2715. 

In  1893  Maj.  Gregory  est.  $98,450  to  complete 
revet,  of  canal,  93,  2717;  94,  2067. 

By  Gapt.  Zinn,  1896,  modifying  existing  proj.  to 
provide  260'  bet.  revet,  for  w.  1,000'  of  canal,  and  dr. 
and  mainten.  of  chan.  16'  x  200'  below  datum  plane 
of  H.  imp.  from  the  w.  end  of  canal  to  d.  w.  in  Stur- 
geonB.;  est.,  $15,050;  andforsetting  back  old  revet, 
when  replaced  so  as  to  give  160'  bet.,  97, 2660, 2661. 

Consolidation  of  this  work  with  that  tor  the  H.  of 
refuge  recom.,  00, 3661. 

SUB  VETS. 

Ex.  and  sur.  tor  18'  chan..  Lake  Michigan  to  Green 
B.,  au.  act  June  6, 1900, 00, 3660.  B.,  Gapt.  Warren, 
June  28  and  Nov.  24, 1900;  est.,  $218,000  (H.  D.  117, 
66th,  2d),  01,  527,  2970. 


>  Examination. 


'Purchase  of  canal. 
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Sturgeon  Bay  Canal,  Wis. 
uge  at  entrance.) 


(Harbor  of  ref- 


APPEOPBIATIONS. 

1873,     $40,000,73,198. 
10,000,74,38. 
30,000,78,114. 
30,000,79,153. 
10,000,80,1909. 
10,000,81,2076. 
20,000,83,2136. 
10,000,84,1847. 

5,000,86,1661. 

3,000,90,2337. 

6,000,93,2720. 

5,000,95,2616. 

5,000,96,2483. 

5,600,99,2750. 


1874, 
1878, 
1879, 
1880; 
1881, 
1882; 
1884, 
1886, 
1890, 
1892, 
1894, 
1896; 


Total,  188,500 

COMMERCE. 

General  statement  of  expected  benefits  to  C. 
from  canal,  73, 173. 

Utility  of  H.  work  entirely  dependent  on  com- 
pletion of  canal,  74, 142;  7S,  197;  78, 1148. 

C.  character  of  canal,  87, 2034. 

Transfer  of  the  canal,  at  mouth  of  which  is  H. 
of  refuge,  in  1893  added  largely  to  importance  of 
the  H.,  93, 2720. 

CONTEACTS. 

1873.  W.  E.  Strong,  buUding  pile  p.  76,  ii,  345. 

1874.  W.  E.  Strong,  buildingpilep.,  76, ii,  345. 
1878.    Truman  &  Sohroeder,  Dullding  crib  p., 

79, 1488. 

1880.  Truman  &  Schroeder,  p.  extension,  80, 
1909.  McDonald  &  Boalt,  p.  exteiision,  80,  1909; 
83, 2138. 

1883.  Green  Bay  Dredge  &  Pile  Drirer  Co., 
dr.,  19it!  0.  y.,  83, 1656. 

ENGIIVEERS. 

Chief  ot  Engineers.    K.,  72,  35;  73,  32;  74, 

38;  76,  42;  76,  95;  77,  99;  78,  114;  79,  152;  80, 
204;  81,  275;  83,  270;  83,  279;  84,  279;  85,  302; 

86,  296;  87,  262,  2017;  88,  238;  89,  277;  90,  250; 
91,  321;  93,  306;  93,  349;  94,  321;  95,  358;  96, 
314;  97, 397;  98,  389;  99,  461;  00, 526;  01,  518. 

Boards; 

Convened,  Milwaukee,  Wis.,  Dec.  19,  1882,  by 
S.  O.  No.  51,  to  report  upon  cost  of  constr.  Sturgeon 
B.  and  Lake  Michigan  Ship  Canal,  and  by  whom 
constr.;  also  upon  amount  of  money  realized  from 
sale  of  lands  granted  by  U.  S.  to  aid  in  constr.  ot 
above  canal,  83,  1657.  (Lt.  Col.  Houston  and 
MaJ.  Robert.) 

Constituted  by  S.  O.  No.  112,  C.  of  E.,  1886,  to 
consider  and  report  upon  the  expediency  and 
desirability  of  the  acquisition  by  U.  S.  of  the  canal. 
K.,  87,  2021-2037.  (Lt.  Cols.  Craighill  and  Gilles- 
pie and  Capt.  Marshall.) 

In  cliarge: 

Maj.  D.  C.  Houston,  1873-75.  R.,  73,  198;  74, 
141;  76,  ii,  344. 

Maj.  H.  M.  Robert,  1875-83.  R.,  75,  197;  76, 
ii,  344;  77,  856;  78, 1146,  1150;  79, 1488;  (Lt.  Col.) 
80, 1906;  81,  2075;  83,  2134. 

Lt.  Col.  J.  W.  Barlow,  1883;  83, 1629. 

Capt.  F.  A.  Hinman,  1883-84.    R.,  83, 1655. 

Lt.  Col.  Barlow,  1884-86.    R.,  84,' 1846;  85, 1988. 

Capt.  W.  L.  Marshall,  1886;  86, -290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.    B.,  86,  1660: 

87,  2014;  (Maj.)  88,  1844;  89,  2051;  90,  2336;  91, 
2536. 

Maj.  J.  F.  Gregory,  1892-94.    R.,  93,  2182;  93, 
2719;  94, 2062. 
Capt.  C.  P.  Palfrey,  1895.    R.,  96, 2614. 


Capt.  G.  A.  Zinn,  1896-98.    E.,  96,  2481:  97, 
2671;  98,  2308. 
Capt.  J.  G.  Warren,  1899-1901.    E.,  99,  2749; 

00,  3672;  01,  2922. 

Assistants: 

W.  T.  Casgrain.    R.,  73, 172. 
W.  H.  Hoarding.    R.,  74, 141;  76, 197. 
L.  Y.  Schermerhorn,  79,  1490.    E.,  79,  1493; 
S3, 2136. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Houston,  2  ps.,  each  about  1,200'  1., 
with  dr.,  $120,000,  73, 172;  73, 199;  addl.  to  $40,000 
app.,  73,  32.    Total  increased  to  $180,000,  74, 142. 

By  W.  T.  Casgrain,  canal  on  Thompson's  route 
of  1867, 1726,960,  73,  174. 

By  W.  T.  Casgrain,  canal,  Casgrain's  route, 
$629,300,  73,  174;  transmitted  by  Mai.  Houston, 
73,172. 

LEGISLATION. 

Act  Apr.  10,  1866,  granted  200,000  acres  of  public 
and  to  Wisconsin  to  aid  State  in  constr.  and  com- 
pleting break'r  and  H.  and  ship  canal  toconnect 
waters  ot  Green  B.  with  waters  of  Lake  Michigan, 
to  be  completed  in  3  years.  Min.  w.  of  canal  100', 
and  d.  13'. 

Act  Mar.  1,  1872,  extended  time  for  completion 
to  Apr.  10,  1874. 

Act  Mar.  3,  1871,  directed  Sec.  of  War  to  cause 
sur.  for  ship  canal  from  head  of  Sturgeon  B.,"  Wis., 
on  line  "now"  opened  across  the  portage  *  *  * 
to  shore  of  Lake  Michigan,  with  est.  for  constr, 
same  13'  x  100'. 

Discussion  of  legislation  by  U.  S.  and  Wisconsin 
in  regard  to  canal  work,  78,  1147,  1150.  Land- 
grant  appraisement,  78,  1150.  Majority  and 
minority  reports  of  committee  on  State  affairs  of 
Wisconsin  Assembly,  Feb.  21,  1879,  on  manage- 
ment of  canal  company,  and  reciting  history  of 
legislation  relating  thereto,  79, 1494. 

Act  of  Wisconsin  Legislature  Mar.  4,  1879,  to 
secure  proper  completion  of  canal,  79, 1505. 

Act  of  Wisconsin  accepting  congressional  grant 
of  lands  for  constr.  of  ship  canal,  83, 1658. 

Acts  of  State  relating  to  canal,  87, 2024. 

OPEEATIONS.i 

1873-74.    N.  p.,  762 1.  f.  pile  p.  built;  s.  p.,  762 

1.  f .  pile  p.  built,  74, 38, 141. 

1874-75.  N.  p.,  32  1.  f.  pile  p.  built;  s.  p.,  32 
1.  f,  pile  jp.  built.  Reached  14J'  water.  Ps.  par- 
tiaUy  reflUed,  75, 197. 

■  1877-78.    Ps.  partly  refilled  on  outer  ends,  78, 
114, 1147. 

1878-79.  N.  p.,  4  cribs  (200  1.  f.)  built;  s.  p., 
1  crib  (50 1.  f.)  built;  house  built  at  cost  of  $75,  79, 
1489. 

1879-80.  11  cribs  built  and  sunk  in  extension 
of  n.  and  s.  ps.;  crib  in  n.  p.  replaced;  2  outer  cribs 
covered  with  plank  and  entire  work  filled  and 
riprapped;  210  1.  f.  brush  revet,  placed  at  inner 
end  of  pile  ps.,  80, 1906, 1907. 

1880-81.  6  cribs  built  and  sunk  on  detached 
p.  extension;  3  cribs  decked  and  25  fender  piles 
driven;  superstr.  nearly  completed  on  n.  p.;  1,392 
1.  f.  sheet-pile  revet,  built  by  hired  labor;  8,164 
c.  y.  dr.  in  chan.,  81, 2075. 

1881-88.  330  1.  f.  guide  piling  built;  superstr. 
built  over  16  substr.  by  hned  labor;  190  cords 
riprap  placed  around  piling;  8,883  c.  y.  dr.,  88, 
2134  2135. 

1883-83.  21,368  0.  y.  dr.  from  chan.  bet.  ps.; 
1  dr.  and  2  dump  scows  built,  83, 1655.    ■ 

1883-84.  51,744  c.  y.  dr.  from  H.;  200  1.  f. 
sheet  piling,  n.  p.,  riprapped;  210  cords  st.  placed 
in  ps.,  84, 1846. 


1  Lists  of  materials  and  prices,  75,  197;  79,  1493.    Method  of  building  pile  p.  described,  74,  141.    His- 
tory of  work  by  Maj.  Houston,  76,  ii,  344. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 
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1884-85.  Guide  piling  completed;  3S0  1.  f. 
superstr.  built  over  s.  p.;  st.  filling  in  Iwtli  ps. 
completed  and  ps.  riprapped  and  planked,  86, 
1988. 

1886-86.    30,940  o.  y.  dr.,  86, 1660. 

1886-87.  42,186  0.  y.  dr.  from  H.;  extensive 
repairs  made  upon  ps.,  87, 2015. 

Summary  of  work  done  at  H.,  87,  2016. 

1889-90.  7,478  c.  y.  dr. ;  200 1. 1.  of  n.  p.  and  175 
1.  f.  of  s.  p.  rebuilt  by  hired  labor,  90, 2337. 

1891-93.  13,640  0.  y.  dr.  by  hired  labor;  repairs 
to  bulkheads  and  sheet  piling  of  n.  and  s.  ps.,  92, 
2183. 

1898-93.  N.  and  s.  ps.  and  dr.  plant  repaired 
and  10,660  c.  y.  dr.,  93,  2719. 

1893-94.  Dr.  plant  repaired  and  14,260c.  y.  dr., 
94,  2063. 

1894-95.  9,025  c.  y.,  s.  m.,  dr  and  minor  repairs 
made  to  s.  p.,  95,  2616. 

1896-96.    42,934  C.  y.  dr.,  96,  2482. 

1896-97.  14,534  c.  y.  dr.  and  repairs  to  s.  p.  in 
progress;  97, 2671. 

1897-98.  9,244  c.  y.  dr.,  piling  renewed  on  n. 
side  of  H.,  and  ps.  repaired,  98, 2308. 

1898-99.    9,918 o.  y.  dr.;  ps.  repaired,  99,  2760. 

1899-00.    8,016  c.  y.  dr.;  ps.  repaired,  00,  3673. 

1900-01.    8,106  0.  y.  dr.,  01,  2922. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73, 173, 175. 

Results  of  the  first  p.  work  on  the  shore  line,  74, 
142. 

Geological  formation,  76,  ii,  344. 

Unprotected  sides  of  canal  will  probably  caiise  a 
reduction  in  its  d.,  78, 1147;  79, 1493. 

Chan,  subject  to  shoaling  from  material  coming 
from  canal,  93,  2720;  94,  2063;  96,  2615;  96,  2482; 
97,  2671;  99,  2750. 

PRIVATE  (CORPORATE)  WORK. 

Canal  company  commenced  work  in  1872,  73, 199, 
according  to  plan  indicated  in  Maj.  Houston's  re. 
port,  78, 171. 

1873-73.  Summit  cut  down  from  28'  to  13' 
above  lake  73  199. 

1873-74.    One-fourth  the  work  done,  74, 142. 

1874.    Suspended  work,  76,  42. 

1877.  Canal  company  resumed  work,  77,  99. 

1878.  Junction  effected  bet.  waters  of  lake  and  ■ 
B.,  79,  1493.    Canal  became  closed,  preventing 
rapid  prosecution  of  H.  work,  79, 1489. 


1879.  Canal  probably  permanently  opened,  79, 
1490. 

Discussion  of  probable  future  of  canal,  its  defects, 
d.  relations  to  U.  S.  work,  78,  1147,  1149;  79,  1493. 
Land-grant  appraisement,  78,  1150.  Current  ob- 
served in  canal;  its  effect  on  the  banks,  79,  1490, 
1493.  R.  of  W.  T.  Casgrain,  chief  engineer  canal 
company,  on  probable  work  to  be  done,  78,  1151. 
B.  of  John  Nader,  State  inspector,  on  work  of  canal 
company,  78,  1162.  B.  of  committee  on  State 
affairs,  Wisconsin  Assembly,  on  management  of  the 
canal  company,  79, 1494;  minority  B.,  79, 1499. 

BE.  convened  to  ex.  and  report  upon  cost  of  canal, 
83, 1657:  87,  2021. 

Cost  of  canal  as  buUt  by  canal  company,  83, 1661, 
1672;  87,  2030. 

History  of  canal,  87,  2019,  2022. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Houston,  1871-74, 2  ps.  to  protect  entrance 
to  canal  at  Lake  Michigan,  each  p.  beginning  at  a 
point  on  the  shore  line  425'  from  axis  of  canal,  ex- 
tending into  lake  and  narrowing  to  235'  at  outer 
ends,  each  about  1,200'  1.  and  extending  to  18'  curve; 
also  dr.  of  outer  basin  to  13';  est.,  $180,000,  72, 171; 
74, 141. 

In  1879-80  Maj.  Robert  proposed  constr.  of  1,392 
1.  f.  of  sheet-pile  revet,  to  render  existing  pile  ps. 
sand  tight;  w.  of  H.  entrance  to  325'  by  constr.  of 
150 1.  f .  detached  p.  on  each  side,  with  fender  piling 
to  connect  ends  of  detached  ps.  with  ends  or  pre- 
vious p.  extension;  also  formation  of  dr.  Chan.  16'd., 
extendiag  from  H.  entrance  to  mouth  of  canal,  80, 
1907,  1908;  83,  279. 

(See  also  Board  of  Engineers.) 

Consolidation  of  this  work  with  that  of  the  canal 
recom.,  00, 3673. 

SURVEYS. 

For  ship  canal  13'  x  ioo',  and  est.,  called  for  by 
act  Mar.  3, 1871,  made  by  W.  T.  Casgrain  in  season 
of  1871,  under  orders  from  Maj.  Houston.  Map  and 
report  destroyed  in  Chicago  Are,  Oct.  9  and  10, 1871. 
B.  of  Maj.  Houston,  73, 35, 171;  of  W.  T.  Casgrain, 
73, 172. 

Sur.  made,  1890,  by  Maj.  Davis,  90,  2337. 

Maps.    Sketch  showing  state  of  work  in  1878,  78, 
1152. 
80, 1908;  81,  2076;  93,  2720. 
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APPROPRIATIONS. 

1902,  $44,000,03,2050. 

1903,  178,000,03,1841. 
1905,       50,000,05,2022. 


Total,  272,000    (incl.    misc.,    $284,129.40,    13, 
2604). 
COMMERCE. 
Proj.  has  had  effect  in  controlling  f .  rates,  06, 585. 

CONTRACTS. 

1903.  Duluth  Dredge  &  Dock  Co.,  dr.  1,500,000 
c.  y.,  9.9$  c.  y.,  and  3,000  c.  y.  r.,  at  S5.50  c.  y.,  03, 
1842. 

1908.  Rieboldt,  Wolter  &  Co.,  dr.,  lit  c.  y., 
08, 1947. 

ENGINEERS. 
Cliief  of  Engineers.    B.,  03,  441;  03,  478;  04, 

522;  06,  529;  06,  684;  07,  60S;  08,  663;  09,  688: 
10,764;  11,820;  13,982. 

In  cbarge: 

Maj.  J.  G.  Warren,  1902-05.  B.,  03,  2049;  03. 
1841;  04,  2815;  05,  2021. 

Maj.  W.  V;  Judson,  1905-09.    B.,  06,  1737;  07, 
1874;  08, 1947. 
•  Maj.  T.  H.  Rees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  B.,  09,  1951: 
10, 2113;  11,  2315;  13,  2503. 


Sturgeon  Bay  and  Lake  Michigan  Canal  and 
Harbor  of  Refuge,  Wis. 

OBSTBUCTIONS. 

Act  Mar.  3,  1905,  directs  Sec.  of  War  to  inquire- 
into  removal  and  relocation  of  Sturgeon  B.  -Br.; 
app.  $50,000  tor  this  purpose,  06,  630.  Remarks 
on  conditions  existing  m  vicinity  of  br.,  06, 1737. 

OPEBATIONS. 

1901-03.  28,741  c.  y.  dr.,  and  386  1.  f.  revet, 
removed,  08,  2049. 

1908-03.  128,149  c.  v.  dr.  under  contract,  and 
40,203  c.  y.  dr.  and  786  1.  f.  revet,  constr.  by  U.S. 
plant,  03, 1841.  ' 

1903-04.  1,469,061  c.  y.  sand,  etc.,  dr.,  and 
3,436.67  c.  y.  r.  removed,  04,  2816. 

1904-05.  49,766  c.  y.  dr.,  and  n.  p.  superstr. 
repaired,  06, 2021. 

1905-06.  1,100  1.  f.  superstr.  on  entrance  ps. 
cut  down  and  rebuilt,  06, 1737. 

1906-07.    51,274  c.  y.  dr.  by  U.S.  plant,  07, 

1907-08.    186,105  c.  y.  dr.  by  U.S.  plant  and 
82,721  c.  y.  by  contract,  08, 1947. 
1909-10.    9,190  c.   y.  dr.  by  U.S.  plant,   10, 


PEOJECTS. 

Act  June  13,  1902,  provides  for  mainten.  and  in- 
creasing d.  to  21';  est.,  $222,000,  03,  441. 

Maj.  Bromwell  recom.,  1910,  constr.  of  1 
basin  at  w.  end  of  canal,  10, 2113. 


t  turning- 
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Part  (d),  MM-34    Sturgeon  Bay  and  Lake  Michigan  Canal, 
Wis.     (Care  and  operation.) 


PROF 

1893, 

BIATIONS.i 

S555.26 

1894, 

14,579.11 

1895, 

11,567.25 

1896, 

16,564.12 

1897, 

16,280.12 

1898, 

16,037.58 

1899, 

29,618.86 

1900, 

31,018.13 

1901, 

29,943.56,01,2922. 

1902, 

16,810  21,03,2056. 

1903, 

7,345.15,03,1846. 

1904, 

16,970  77,04,2822. 

1905, 

6,965.43,05,2027. 

1906, 

12,994  63,06,1743. 

1907, 

23,909.19,07,1880. 

1908, 

30,077.13,08,1954. 

1909, 

18,496.66,09,1957. 

1910, 

24,738.13,10,2115. 

1911, 

14,590  74,11,2318. 

1912, 

13,622.49,13,2507. 

Total,  351,584.42 
COMMEBCE. 

Description  of,  96,  2478. 
CONTRACTS. 

1907.  J.  G.  Newbegin,  timber  for  ps.  (prices 
given),  07, 1881. 

1908.  Bieboldt,  Wolter  &  Co.,  dr.,  15$  o.  y., 
08, 1953. 

KNGINEEBS. 

Chief  ot  Engineers.  B.,  93,  349;  94,  320;  9S, 
368;  96,  313;  97,  397;  98,  389;  99,  461;  00,  526; 
01',  518;  03,  442;  03,  480;  04,  523;  05,  630;  06, 
586;  07,  610;  08,  664;  09,  690;  10,  765;  11,  822; 
13, 983. 

Maj.  J.  F.  'Gregory,  1893-94.  B.,  93,  2718;  94, 
2068. 

Capt.  C.  F.  Palfrey,  1896.    B.,  96,  2612. 

Capt.  G.  A.  Zinn,  1896-98.  B.,  96,  2477;  97, 
2666'  98  2303. 

Capt.  J.  G.  Warren,  1899-1906.  B.,  99, 2743;  00, 
3666;  (Maj.)  01,  2919;  03,  2054;  03, 1846;  04,  2821; 
05,  2026. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1742;  07, 
1880;  08, 1953. 

Maj.  T.  H.  Eees,  09, 683. 

Maj.  C.  S.  BromweU,  1909-12.  B,  09, 1957;  10, 
2114;  11,  2317;  13,  2605. 

Assistant.  A.  N.  Dier.  B.,  96, 2477;  97,  2666; 
98,  2304;  99,  2744;  00, 3667. 


OPERATIONS. 

1893-94.  37,744  c.  y.  dr.,  dr.  plant  and  revet, 
repaired;  vrarebouse  and  a  shelter  bouse  constr., 
94,  2058,  2069. 

1894-95.  48,945  c.  y.  dr.,  riprapping  done, 
revet,  repaired  and  constr.,  dr.  plant  repaired,  and 
misc.  work  performed,  95,  2612. 

1895-96.  31,484  c.  y.  dr.,  and  work.similar  to 
that  of  previous  year  performed,  96, 2477. 

1896-97.  28,202c.  y.  dr.,  and  work  similar  to 
that  of  previous  years  performed,  97,  2667. 

1897-98.  35,944  o.  y.  dr.,  and  work  similar  to 
that  of  previous  years  performed,  98,  2305. 

1898-99.  Renewal  and  repairs  to  canal  revets, 
and  dr.,  99,  2743. 

1899-00.  Riprap  along  H.  front  repaired; 
19,540  c.  y.  dr.,  plant  enlarged,  and  misc.  work 
done,  00,  3666. 

1900-01.  14,4190.  y.  dr.,  canal  grounds  graded, 
repairs  to  H.  front  protection  and  bldgs.,  and  re- 
newal and  repairs  of  canal  revets.,  01,  ^19. 

1901-03.  33,696  c.  y.  dr.,  475 1.  f.  revet,  rebuflt, 
St.  deposited  along  H.  front,  and  general  repairs 
to  structures  and  grounds,  03, 2064. 

1903-03.  Removal  ot  234 1.  f.  s.  revet,  in  prog- 
ress, minor  repairs,  etc.,  03, 1846. 

1903-04.  Revet,  work  and  general  repairs,  04, 
2821. 

1904-06.  Repairs  and  mainten.,  05,  2027;  06, 
1742. 

1906-07.  2,116  c.  y.  dr.,  and  general  repairs 
and  mainten.,  07, 1880. 

1907-08.  11,965  0.  y.  dr.,  and  general  mainten. 
and  repairs,  08, 1953. 

1908-09.  Piles  driven  near  n.  revet.,  and  re- 
pairs made  to  floating  plant,  bldgs.,  etc.,  09, 1957. 

1909-10.  32,332  c.  y.  dr.,  and  general  repairs 
made,  10,  2114. 

1910-11.  9,233  c.  y.  dr.,  superstr.  of  314'  of  n. 
revet,  at  lake  end  of  canal  rebuilt  in  concrete  by 
hired  latxir,  and  launchway  ijertaining  to  U.  S.  lilfe- 
saving  station  at  Sturgeon  B.  Canal  was  rebuilt 
and  provided  with  concrete  retaining  walls,  11, 
2317-2318. 

1911-13.  23,546  c.  y.  dr.,  150 1.  f.  revet.  rebuUt, 
and  100'  chan.  wall  of  timber  superstr.  was  cut 
down  and  rebuilt,  13,  2505. 


PHYSICAL,  CHABACTEBISTICS. 

Condition  of  Chans.,  98,  2304. 


StJBVETS. 

Minor  surs.,  97,  2667;  98,  2305. 


MM-25    AHNAPEE   (Algoma)   HARBOR  AND  RIVER,  WIS. 


APPROPRIATIONS 

. 

1871 

$25,000, 

75, 

198. 

1872 

25,000, 

76, 

198. 

1875 

25,000, 

75, 

198. 

1876 

8,000, 

76,96. 

1874 

2  5,000, 

75,43,201;  76,  U,  362. 

1878 

8,000, 

78, 

114. 

1879 

7,000, 

79, 

153. 

1880 

7,000, 

80, 

1911. 

1881 

8,000, 

81, 

2079. 

1882 

12,000, 

sa. 

2139. 

1884 

15,000, 

84, 

1848. 

1886 

15,000, 

86, 

1662. 

1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1907, 
1908, 


$5,000, 
6,000, 
7,000, 
5,000, 
5,000, 
13,000, 
10,000, 
43,000, 
100,000, 


88, 1847. 
90,2339. 
93,  2185. 
95,  2619. 
96,2485. 
99,  2752. 
03,2058. 
07,  1882. 
08, 1955. 


Total,  354,000  ($349,350.08,  incl.  receipts  ot 
$360.08  and  item  (2)  above,  13, 
2507). 


'  Amoimt  expend,  under  the  permanent  indefinite  app.  provided  by  act  July  5, 1884,  for  operating  and 
keeping  in  repair  canals  and  other  public  works. 
2  Allotted  from  app.  for  Two  Rivers  E.,  Wis. 


rSee  pp.  14-25  fori 
Lexplanations,  etc;  J 
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COMMEBCE. 

Importance  of  the  H.  as  H.  of  refuge,  71,  126. 
Local  requirements  need  but  limited  expend.,  73, 
200;  74, 143. 

C.  requirements  discussed  by  BE.,.76,  ii,  355. 

Limited  area  of  H.  inadequate  for  demands  of 
C,  81,  2079. 

Tbe  H.  so  situated  with  reference  to  interior 
transportation  lines  that  it  will  always  be  used 
solely  for  local  traffic,  96,  2484. 

The  importance  of  the  H.  less  in  1896  than  when 
Its  imp.  began,  97,  2757. 

Steamers  enter  H.  regularly,  09,  690. 

Benefit  entirely  local,  less  than  10,000  t.  an., 
11, 823. 

CONTRACTS. 

1871.  Roberts  &  Johnson,  pile  ps.,  71,  111; 
76,  ii,  361. 

1878.  Joseph  Eantin,  pile  p.  (annulled),  73, 
199;  76,  ii,  362. 

187S.  Green  Bay  Dredge  &  Pile  Driver  Co., 
orib  ps.;  76, 199;  76,  ii,  346. 

1877.  Truman  &  Schroeder,  crib  superstr.,  77, 
867,  859;  78, 1154. 

1898.  J.  M.  Bergman,  guide  piling,  225.6'; 
actual  cost,  $2,935.20,  93,  2722;  94, 2065. 

1908.  Thomas  H.  Smith,  large  st,  S1.19  t.; 
small  St.,  98$  t.  Lake  Shore  Stone  Co.,  sand  and 
broken  st,  $1.25  o.  y.  Universal  Portland  Cement 
Co:,  American  Portland  cement,  SI.  15  bbl.,  08, 
1956. 

1911.  Eieboldt,  Wolter  &  Co.,  wooden  st. 
barge,  $10,950  chargeable  to  various  H.  app.,  11, 
2319. 

ENGINEERS. 

Chiet  of  Engineers.  B.,  70, 32,  39;  71,  32,  37; 
72,31;  73,32;  74,38;  75,42;  76,95;  77,100;  78, 
114;  79,  153;  80,  204;  81,  275;  83,  271;  83,  280; 
84,  280;  85,  303;  86,  297;  87,  262;  88,  239;  89, 
278;  90,251;  91,321;  98,307;  93,350;  94,321;  95, 
359;  96,314;  97,398,408;  98,390;  99,462;  00,527; 
01,519;  03,442;  03,480;  04,523;  05,531;  06,585; 
07,610;  08,654;  09,690;  10,765;  11,822;  13,,984. 

Boards.  Convened,  1875,  directed  ex.  to  ascer- 
tain cost  of  proposed  r.  excavation,  76,  Ii,  346,  364; 
reported  in  favor  of  inner  H.  proj.  of  Mai.  Eobert, 
76,11,354. 

(Majs.  Houston,  Robert,  Farquhar,  Gillespie,  and 
Mansfield.)    (See  Surveys.) 

In  charge: 

Maj.  D.  C.  Houston,  1870-75.  E.,  71,  125;  73, 
117;  73, 199;  74, 143;  76,  ii,  351. 

Maj.  H.  M.  Eobert,  1875-83.  B.,  76, 198;  76,  ii, 
346;  77,867;  78,1154;  79,1505;  (Lt.  Col.)  80, 1910 
81,  2077;  83,  2139. 

Capt.  F.  A.  Hinman.  1883.    E.,  83, 1678. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  E.,  84,  1847: 
86, 1990;  86, 1662. 

Capt.  W.  L.  Marshall,  1886,  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  R.,  86, 1662; 
87,  2037;  (Maj.)  88,  1846;  89,  2053;  90,  2338;  91, 
2538 

Maj.  J.  F.  Gregory,  1892-94.  E.,  93,  2184;  93, 
2721;  94,  2064. 

Capt.  C.  F.  Palfrey,  1895.    E.,  95,  2617. 

Capt.  G.  A.  Zinn,  1896-98.  E.,  96,-  2483;  97, 
2672,  2755;  98,  2310. 

Capt.  J.  G.  Warren,  1899-1905.  E.,  99, 2751;  00, 
3674;  (Maj.)  01,  2923;  03,  2057;  03, 1847;  04,  2822; 
05,  2028. 

Maj.  W.  V.  .Tudson,  1906-08.  E.,  06,  1743;  07, 
1881;  08, 1954. 

Maj.  Chas.  S.  Bromwell,  1909-12.  E.,  09,  1958; 
10, 2115;  11,  2319;  13, 2507. 

Assistants: 

Wm.  T.  Casgrain.    E.,  71, 126. 

Capt.  J.  W.  Cuyler.    E.,  73, 117. 

William  H.  Hoarding.    E.,  73, 199;  74, 143;  76, 


E.  P.  North,  79, 1609.    B.,  76,  ii,  346,  360. 
L.  X-  Schermerhorn,  78, 1164.    B.,  79, 1606;  80, 
1911. 
C.  Grossman.    E.,  80, 1910. 
E.  A.  Cannon.    E.,  00, 3677. 

ESTIMATES. 

By  Maj.  Houston,  iimer  H.,  $1,073,330,  71,  125, 
127.  Outer  H.,  S367,668,  71, 126, 128;  $370,000,  74, 
143.    For  local  requirements,  $100,000,  73,  200;  74, 

By  Maj.  Robert,  1875,  completion  of  modified 
proj.,  $95,000;  76,11,346,369.  Detailed  est. r.  work, 
79, 1509. 

LEGAL  PROCEEDINGS. 

Injunction  threatened  by  claimant  of  site  of  r 
blasting,  77,  857.  Site  deeded  to  village,  77,  867: 
but  not  recorded,  78, 1164. 

LEGISLATION. 

State  of  Wisconsin,  au.  tax  for  imp.,  71, 127. 

OPEBATIONS.i 

1871-73.  N.  pile  p.  commenced  by  contract 
June  30,  71,  111;  73, 117;  76,  ii,  361.  Difficulties, 
73, 117. 

1873-73.    S.  p.  commenced  by  hired  labor,  73, 

199.    Extended,  74, 143.    Dr.  and  scows  built,  73. 

200;  74,  143;  75, 198.  '       ' 

1873-74.    Pile  driver  built,  74, 143. 

1874-75.    Dr.    from    60'    ohan.    and    bavou 

Filling  of  s.  p.,  75,198.  ■^ 

1876-76.  7  cribs  sank,  s.  p.  refilled,  r.  drilled 
blasted,  and  dr.,  for  experimental  purposes,  76^ 
ii,  346.  Work  under  Maj.  Robert's  proj.  for  inner 
H.  commenced  by  E.  P.  North,  1876.  Details  of 
blasting,  76,  ii,  347.  Results,  will  require  to  be 
redrilled  and  blasted,  79, 1509. 
1876-77.  Dr.  of  blasted  r.,  77, 867. 
1877-78.  Dr.  of  r.,  100  cords  placed  in  ps  • 
1,100'  pUnk  walk  laid,  78,  114.  Superetr.  built 
over  7  cribs  sunk  in  1875,  78,  1154.  Drilling  and 
blasting  recommenced,  78, 114, 1164. 

1878-79.  DrilUng  and  blasting,  79,  163,  1605 
Details  and  cost,  79,  1608.  Condition  of  H  79 
1511.  ' 

1879-80.  4,795  c.  y.  r.  removed  by  U.S.  dr  • 
620'  pile  p.  revetted;  cost  of  r.  removal  by  dr  ' 
cost  of  pile  p.  revet.,  80, 1911, 1914. 

1880-81.  10,980  c.  y.  r.  removed  by  drilling 
and  bliiSting  and  use  of  U.S.  dr.;  6,400  o.  y.  r.  re- 
moved to  adjacent  Hs.  for  p.  filling;  details  of  r 
removal,  81, 276,  2077. 

1881-83.  2  cribs  built  with  timber  from  U  S 
reservation  at  Sturgeon  B.,  83, 2139. 

1883-83.  23,587  o.  y.  sand  and  mud  and  4,820 
c.  y .  r.  removed  by  hired  labor  and  use  of  U.S.  dr  • 
12  cribs  built  and  9  sunk  in  extension  of  ps. ;  timber 
used  for  crib  building  from  U.  S.  reservation,  and  r 
for  crib  filling  from  excavation  of  interior  H.-  cost 
of  crib  constr.  and  r.  removal,  83,  280,  1680  1682 
Removal  of  1,198,644  f.  b.  m.  timber  from  U  s' 
reservation  at  Sturgeon  B.,  83, 1679. 

1884-86.  100  1.  f.  p.  extension;  6,413  c.  y  r 
and  4,478  o.  y.  sand  removed  by  hired  labor  and 
use  of  US.  dr.;  450  1.  f.  of  superstr.  built.  Cost  of 
r.  removal  and  p.  constr.;  saving  in  cost  of  work 
by  use  of  timber  from  U.S.  reservation,  and  r  for 
crib  filling  from  H.  excavation,  86,  303,  1990,  1991 
1886-86.  Removal  of  20  o.  y.  r.  from  inner  H 
by  U.S.  dr.,  86, 1662. 

1886-88.  No  operations  from  proviso  in  act 
Aug.  6,  1886,  that  wharfage  over  the  tf.  S.  ps.  must 
be  made  free,  87,  2038;  88, 1846. 

1888-89.  Operations  resumed,  it  being  recom. 
that  oroviso  as  to  free  wharfage  be  omitted  from 
futrre  app.  3,496  c.  y.  r.  and  19,965  c.  v.  sand  re- 
moved from  Chan.;  crib  in  s.  p.  reset;  260  1.  f.  s.  p 
superstr.  built;  150 1.  f.  n.  p.  extension  completed- 
work  done  by  hired  labor,  89, 2064. 


'History  of  operations,  74, 143;  76,  ii,  364;  86,  1662.    History  of  work  to  1875,  by  Maj.  Houston,  76, 
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1889-90.  N.  p.  extended  50',  and  4,147  o.  y.  r. 
and  5,330  o.  y.  sand  removed  by  blasting  and  dr.; 
work  done  by  hired  labor,  90, 2338. 

1890-91.  200  1.  f.  of  n.  p.  superstr.  built  by 
hired  labor;  minor  repairs  to  s.  p.,  91,  2539. 

1891-93.  352  1.  ft  of  n.  pile  p.  provided  with 
sheet  piling;  652  o.  y.  r.  and  28,205  c.  y.  sand  and 
gravel  dr.  from  chan.;  all  operations  by  hired  labor, 
93, 2185. 

1893-93.  S.  p.  repaired  and  2,140  c.  y.  dr.,  93, 
2721. 

1893-94.  About  112  1.  f.  of  guide  piling  oonstr. 
Minor  repairs  made  to  n.  p.,  94, 2064. 

1894-95.    362 1.  f.  s.  p.  rebuilt,  95, 2617,  2618. 

1896-96.    9,750  c.  y.  dr.,  96, 2484. 

1896-97.    Dr.  plant  repaired,  97, 2672. 

1897-98.  12,643  0.  y.  dr.  and  ps.  repaired,  98, 
2310. 

18,648  c.  y.  dr.;  r.-excavating  plant 


y.   r.   excavated   (photo- 


1898-99. 
built,  99, 2752. 
1899-00.    9,766 

graphs),  00, 3675. 

1900-01.    Repairs,  dr.  plant,  01, 2924. 

1901-03.    Minor  repairs,  s.  p.,  03, 2067. 

1903-03.  With  hired  labor,  U.S.  dr.  No.  2, 
7,010  0.  y.  removed;  ps.  completed  full  1.;  d.  below 
datum,  16'  at  H.  entrance,  03, 1847. 

1904-05.  352  1.  f.  of  n.  p.  cut  down,  and  new 
timber  superstr.  built,  cost,  J2,298.12;  11,914  c.  y. 
dr.  by  US.  dr.  No.  1,  lOt  c.  y.,  OS,  2028. 

1907-08.  About  26%  of  foundation  piles  driven; 
plank  cribs  about  8%  and  pile  p.  about  10%  com- 
plete; plant  estab.  at  Kewaunee,  Wis.,  for  building 
caissons,  08, 1954. 

1908-09.  500  1.  f.  concrete  caisson  breakw'r, 
728 1.  f.  pile  p .,  200 1.  f .  plank  crib  built  by  hired  labor 
removing  560  1.  f.  of  old  crib  and  pile  p.,  and  re- 
building7501.  f.  of  superstr.  onn.p.;  118,000c.  y.  dr., 
at  11.4(t!  c.  y.;  proj.  completed  with  exception  of 
small  amount  of  riprap,  09, 1968. 

1909-10.  1,106  t.  St.  for  riprapping  delivered 
and  contract  closed;  superstr.  of  breakw'r  ex- 
tended to  cover  caissons  damaged  by  ice;  proj. 
completed,  10, 2116,  2116. 

1910-11.  2,256  c.  y.  dr.  from  entrance,  at  21.7(|! 
c.  y.;  14,669  0.  y.  removed  fromchan.  by  U.S. plant, 
atl2.7(tc.  y.;  11,2319. 

PHYSICAL  CHARACTERISTICS. 

Of  sand  spit  at  p.  foot,  74, 143. 

Description  of,  97,  2766;  13,  984. 

H.  at  mouth  of  Wolf  or  Abnapee  E.,  on  Lake 
Michigan  or  e.  side  of  the  peninsula  proj.  bet. 
Green  B.  and  Lake  Michigan;  about  120  m.  n.  of 
Milvraukee,  97, 2757. 

Variations  of  level  of  water  surface,  03,  2067. 

Ice  damaging  works,  09, 1968. 

Chan.  bet.  ps.,  and  one-half  of  basin  had  d.  of  16', 
11, 2319.    , 


PLANS. 

W.  T.  Casgrain,  inner  H.,  est.,  $1,073,330;  too 
costly,  71, 127. 
Maj.  Houston,  for  outer  H.,  71, 125. 
The  two  plans  compared,  71, 126. 

PRIVATE  WORK. 

By  citizens,  constr.  of  br.  ps.,  also  a  straight  cut 
through  bar  at  E.  mouth,  etc.,  71, 120, 127. 


Temporary  p.  built  by  citizens  inside  U.S. ps.i  to 
be  removed,  when  so  required,  at  their  expense,  74, 
143;  75, 198. 

Neglect  of  local  authorities  to  preserve  imp .  made, 
83,  272,  2139,  2140. 

Improper  use  of  U.S .  ps.  by  local  interests,  85, 1990 
87, 2038. 

The  Merchants  Dock  Co.  built  pile  p.  and  erected 
warehouse  thereon,  13, 2507. 

PROJECTS. 

Grig,  proj.,  1870,  by  Maj.  Houston,  proposed  for- 
mation by  p.  extension  and  dr.,  of  an  outer  H.  cov- 
ering mouth  of  Ahnapee  E.;  est.  cost,  1370,000,  71, 
125;  73, 118;  76,  ii,  351. 

In  1873,  proj.  modified  to  provide  for  a  small  H. 
at  mouth  of  E.,  which  imght  be  subsequently 
utilized  should  the  larger  outer  H.  ever  be  required; 
est.,  S100,000,  73,  200;  74, 143;   76,  ii,  351. 

In  1875  Maj.  Eobert  proposed  the  extension  of  the 
ps.,  provided  for  under  proj.  of  1873,  to  the  18'  curve 
in  Lake  Michigan,  and  formation  of  inner  H.  IOC  w. 
X  12'  d.,  from  highway  br.  to  mouth  of  E.;  est.,  in 
addition  to  875,000  already  app.,  $95,000,  76,  ii,  346- 
369;  increased  by  BE.,  76,  ii,  346.  Details  dis- 
cussed with  est.  m  light  of  experience,  79, 1609. 

In  1884  the  proj .  modified  by  increasing  the  w.  of 
entrance  to  the  ps.  to  200',  85, 1990. 

In  1891  the  est.,  1875,  increased  by  110,000;  and 
$9,000  est.  for  completion  of  existing  proj.,  91, 2539. 
Est.  for  completion  increased,  1892,  to  $12,000,  93, 
2186. 

By  Capt.  Zinn,  1896,  excavating  and  dr.  13'  chan. 
SO'  w.  up  E.  for  800'  beyond  head  of  existing  chan.; 
est.,  $11,694,  97,  2760;  99, 2751. 

The  existing  proj.,  au.  Mar.  2,  1907,  constr.  of 
outer  H.  16'  d.;  est.,  $140,000,  $100,000  to  be  app. 
under  continuing  contract  authorization;  07,  610; 
breakw'r  to  consist  of  concrete-steel  caissons  placed 
on  pile  foundation,  08,  1954.  Caissons  described, 
08, 1955. 

SECRETARY  OP  WAR. 

Approves  report  of  BE.,  76,  ii,  354. 

SURVEYS. 

Directed,  act  July  11,  1870,  71,  32.  Made  by 
W.  T.  Casgrain  under  direction  of  Maj.  Houston, 
73, 125. 

By  order  of  BE.,  76,  ii,  346. 

Sur.  au.  act  June  3,  1896;  made  by  Capt.  Zinn 
(see  Projects),  97, 2755. 

R-  by  BEEH.,  Dec.  28, 1906,  required  by  E.  and 
H.  Com.  As  the  C.  is  of  a  small  and  local  char., 
board  is  of  opinion  it  would  not  be  advisable  to 
further  imp.  this  H.,  which  is  at  present  under 
inm.    (E.  and  H.  Com.  D.  20,  61st,  2d.) 

Sure,  of  H.  made  and  map  prepared,  01,  2924; 
03,  2067;  04,  2822. 

Pre.  ex.  and  sur.  eu.  act  Mar.  2,  1907,  with  view 
to  constr.  of  an  outer  H.  and  a  chan.  16'  d.,  07, 610, 
1881;  08,670. 

Soundings,  1912,  indicated  d.  of  16'  below  datum 
in  chan.  bet.  ps.  dnd  over  two-thirds  of  basin  main- 
tained by  U.  S.,  13, 2507. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 984. 

Photographs.    (See  Operations,  1899-1900.) 

Maps  of  work.  76,  ii,  350;  79,  1610;  88,  1846; 
03, 1847;  08, 1955. 
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APPROPRIATIONS. 

1881,  $5,000,81,2081. 

1882,  12,000,83,2142. 
1884,  18,000,84,1860. 
1886,  10,000,86,1665. 
1888,  10,000,88,1849. 
1890,  20,000,90,2341. 
1892,  30,000,93,2188. 
1894,  20,000,95,2621. 
1896,  25,000,96,2487. 


1899, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


$8, 800,  99,  275S. 
11,000,03,2050. 

3,000,05,2030. 

6,000,07,1883. 

5,000,09,1960. 
60,000,10,2117. 
18,000,  11,2321. 
10,000,13,2510. 


Total,  270,800(mol. misc., $271,392.30, 13,2510). 


>  Sur.— R.,  Nov.  1, 1837;  est.,  $97,195.76.  (H.  D.  482, 55th,  2d.) 


rSeepp.  14-22  fori 
Lexplanatious,  etc.J 


EIVER  AND  HAEBOE  WOEKS. 


1323 


COMMEBCE. 

Small  and  local,  tat  the  H.  connected  by  a  RE. 
with  large  trunk  lines,  00, 37S7. 

Imp.  will  have  material  eSect  on  rates,  OS,  S32; 
has  actrial  controlling  effect,  13, 986. 

In  1911, 144,000±  t.,  13, 986. 

CONTRACTS. 

1881.  Green  Bay  Dredge  &  Pile  Driver  Co., 
p.  extension,  81, 2081. 

1883.  Hanson  &  Soove,  pile-p.  oonstr.,  83, 
1683. 

1884.  Schwarz  &  Bemer,  pile-p.  constr.,  85, 
1993. 

1886.  Schwarz  &  Berner,  p.  extension,  87, 
2041. 

1888.  Knapp  &  Gillen,  oonstr.  ot  300  1.  t.  of 
pile  p.,  $7,968,  89, 2057. 

1890.  J.  M.  Bergman,  p.  extension,  $9,239,  91, 
2542. 

1893.  J.  HL.  Borgman,  extension  of  550  1.  f.  of 
p.,  $21,528.81,  93,2726. 

1894.  McGrath  &  Anderson,  extension  of  pile 
ps.,  400  1.  f.;  actual  average  cost,  $36.20  1.  f.,  96, 
2622;  96,  2487. 

1896.  T.  J.  McGrath,  pile-p.  extension,  425 1.  f.; 
actual  average  cost,  $37.74 1.  f.,  97,  2677;  98,  2313. 

1911.  Kieboldt,  Welter  &  Co.,  eonstr.  of 
wooden  st.  barge,  $10,950, 11, 2321. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73,  36;  80,  207;  81, 
276,  279;  83,  272;  83,  281;  84,  280;  86,  303;  86, 
297;  87,  263;  88,  239;  89,  278;  90,  251;  91,  322; 
93,  308;  93,  350;  94,  322;  96,  360;  96,  315;  97, 
399;  98,  390;  99,  463,  474;  00,  528,  638;  01,  519; 

03,  443;  03,  48);  04,  524;  06,  531;  06,  586;  07, 
611;  08,  656,  670;  09,  691;  10,  766;  11,  823;  13, 
985. 

In  charge: 

Lt.  Col.  H.  M.  Robert,  1880-83.  R.,  81,  2080, 
2082;  83,  2141. 

Maj.  J.  W.  Barlow,  1883.    83,  274. 

Capt.  F.  A.  Hinman,  1883-84.    R.,  83, 1682. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  R.,  84, 1849;  86, 
1993. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  B.,  86,  1663; 
87,  2040;  (Maj.),88,  1848;  89,  2055;  90,  2340;  91, 
2540. 

MaJ.  J.  F.  Gregory,  1892-94.  R.,  93,  2187;  93, 
2724;  94,2066. 

Capt.  0.  F.  Palfrey,  1895.    R.,  96, 

Capt.  G.  A.  Zinn,  1896-98.    B., 
2675;  98,  2312. 

Capt.  J.  G.  Warren,  1899-1905.  B.,  99, 2754;  00, 
3679,3752,3755;  (Maj.),01,2925;  03,2058;  03,1848; 

04,  2824;  06,  2029. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1745:  07. 
1883;  08, 1956. 

Maj.  T.  H.  Rees,  09, 683. 

Maj.  C.  S.  Bromwell,  1909-12.  B.,  09, 1959;  10. 
2117;  11,  2320;  18, 2509. 

Lt.  Col.  G.  A.  Zinn,  11,  814. 

Assistants: 

L.  y.  Schermerhom.    E.,  81,  2084. 

1st  Lt.  Douglas  MacArthur,  08,  648. 

UBGAL,  PROCEEDINGS. 

City  of  Kewaunee  granted,  1896-97,  land  120'  x 
265'  for  a  place  in  which  to  lay  up  the  U.S .  plant  du- 
ring winter,  97,  2676.  Addl.  grants  of  land,  99, 
2754;  00,  3680. 

Bydeed  of  gift,  1897,  title  to  the  land  occupied  by 
the  H.  ps.  deeded  to  the  U.S.  by  the  owner  and  his 
wife,  98, 2313. 

OPERATIONS. 

1880-81.  P.  constr.  commenced  under  con- 
tract, 81, 2080. 

1881-83.  .250 1.  f.  pilep.  built  on  n.  sideand  276' 
on  s.  side,  83, 2141. 

1883-83.    100 1.  f.  revet,  pile  p.  buUt,  83, 1683. 

1883-84.    360 1.  f .  n.  pile  p.  built,  84, 1850. 

1884-85.  Work  on  s.  pile  p.  continued,  86. 
1993. 


2620. 

96,  2486;  97, 


1886-86.  S.  pile  p.  extended  600';  116, 976o.  y. 
dr.  from  chan.  by  U.S.  dr.,  86, 1664. 

1886-87.  100  1.  f.  p.  extension  wholly  and  150 
partially  completed;  9,036  c.  y.  dr.,  87, 2040. 

1887-88.  N.  pile  p.  extended  200'  under  con- 
tract, 88, 1848. 

1888-89.  7,280  c.  y.  dr.  from  ohan.  bet.  the  ps. 
by  hired  labor;  100 1.  f.  of  s.  pile  p.  completed  under 
contract,  89, 2056. 

188'9-90.  200  1.  f.  of  s.  pile  p.  built  under  con- 
traot;  15  cords  St.  deposited  in  breach  protection  by 
hiredlabor,  90, 2340. 

1890-91.  77,790  c.  y.  dr.;  constr.  of  pile-p. 
work  begun,  91, 2541. 

1891-93.  N.  p.  extended  250'  and  s.  p.  50',  93, 
2187. 

1893-94.  Constr.  ot  pile  p.  in  progress,  27,492 
c.  y.  dr.,  dr.  plant  repaired,  93, 2724;  n.  p.  extended 
250 1.  f.  and  s.  300 1.  f.;  22,425 c.y.  dr.;  H.  ps.  and  dr. 
plant  repaired,  94, 2067. 

1894-96.  P.  extension  in  progress;  dr.  plant 
.repaired,  95, 2620. 

1895-96.  N.  and  s.  ps.  extended  200  1.  f.  each 
in  connection  with  previous  year;  H.  ps.  and  dr. 
plant  repaired,  96, 2487. 

1896-98.  Extension  of  ps.  in  progress;  74,825 
c.  y.  dr.;  frame  warehouse  built,  and  136  1.  f.  dock 
built,  97, 2676, 2676;  200 1.  f.  n.  and  226 1.  f.  s.  p.  ex- 
tended; 26,701  c.  y .  dr.,  a  scow  and  ways  for  bunding 
other  scows  built,  and  minor  repairs  rnade,  98,2312, 
2313. 

1898-99.    Plant  repaired;  13,609  c.  y.  dr.,  99, 
•2754. 

1899-00.  21,3150.  y.  dr.;  plant  repaired  and  in- 
creased; 325  1.  f.  superstr.  of  ps.  rebuilt,  00,  3679. 

1900-01.    Dr.plantrepaired,  01, 2925. 

1901-03.  Minor  repairs  to  ps.  and  dr.  plant, 
03, 2069. 

1903-03.  18,1860.  y.  dr.  by  U.  S.;  repairs  to  dr. 
plant,  03, 1848. 

1903-04.    Repairs  to  dr.  plant,  04,  2824. 

1904-06.  450 1.  f.  n.  p.  and  200 1.  f.  s.  p.  out  down 
and  new  superstr.  built  by  hired  labor,  18,189  o.  v. 
dr.  by  U.S.,  at  8.1(|!C.  y.,  06,  2029. . 

1906-06.  Grading  and  seeding  grounds  adja- 
cent to  U.S.  warehouse,  06, 1745. 

1906-07.  11,704  c.  y.  dr.  by  U.S .,  at  15.4*  c.  y., 
storing  timber,  07, 1882. 

1907-08.    18,416  0.  y.  dr.  by  U.S.,  08, 1956. 

1908-O9.    12,676  o.  y.  dr.  by  U.S..  09, 1959. 

1909-10.  16,218  c.  y.  dr.;  machine  shop  and 
dwelling  erected,  10, 2117. 

1910-11.  916'  superstr.  built  for  s.  p.;  550'  of  n 
p.  completed,  by  hired  labor;  16,369c.  y.  dr.  by  U.S 
11,2320. 

1911-13.  19,464  c.  y.  dr.;  repairs  to  ps.,  plant, 
etc.,  13, 2509.  y   -v       : 

PHTSICAL  CHARACTERISTICS. 

Chan,  subject  to  constant  deterioration  from  sedi- 
ment deposits,  97,  2676;  98, 2313. 

Description  of,  00,  3755. 

H.  29±  m.  n.  of  Manitowoc,  and  26±  s.  of  Stur- 
geon B.  Canal.  Orig.  no  H.  and  all  C.  transacted 
over  br.  ps.,  13, 985. 

PLANS.   (See  Projects.) 

For  pile  and  crib  ps.  to  18'  w.,  with  revet,  of 
"cut"  and  dr.  100,000  c.  y.;  est.,  $200,000  (not  iusti- 
fled  by  the  requirements  of  C),  73, 258. 

PRIVATE  (CITY  AND  PRIVATE)  WORK. 

$8,000  raised  in  Kewaunee  and  West  Kewaunee 

to  aid  m  work  of  imp.  81,  2080. 
Total  app.  by  local  an.  in  aid  of  imp.,  89,  2056 
6,231  o.  y.  dr.  from  inner  H.  by  city  of  Kewaunee 

and  private  parties,  89, 20.56. 

.„^.™j-i  1^0'  "*y  declines  to  constr.  revet.,  11, 

2321.    Condition  waived,  13,  2609. 

PROJECTS.    (See  Plans.) 

By  Maj.  Robert,  1881,  2  parallel  pile  and  crib  ps. , 
1,650'  1.  each  and  200'  apart,  shore  line  to  the  18' 
curve,  and  located  where  the  Kewaunee  R.  first 
approaches  the  lake  and  turns  to  the  n.;  also  dr 
Sn„  „„,?''*'i-  '^'-  ^^^  ps-  and  interior  basin;  est, 
$200,000,  81,  2083,  2084;  88,  1848;  91,  254l'  99. 
2187;  93, 2724;  97, 2676.  '       ' 
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Capt.  Warren,  1899,  est.  1230,000,  and  probably 
$1,600  an.  lor  mainten.,  to  further  imp.  H.,  00, 
3753. 

Act  June  25,'  1910,  au.  increasing  d.  of  ohan.  to 
20',  and  turning-basin  of  same  d.,  to-be  formed  by 
cutting  away  part  of  tbe  point  included  bet.-  old 
and  existing  cnan.,  city  of  Kewaunee  to  donate 
all  land  (see  Private  work),  to  bold  U.S.  tree  from 
liability  for  damages,  and  constr.  revet.;  est., 
$53,690,  10,  767.  Act  July  26,  1912,  waives  con- 
dition that  city  shall  build  revet.,  12,  2609. 

SUB  VETS. 

Previous  sur.  by  U.S.  Lake  Sur.,  1866,  73, 269. 

Sur.  au.  act  Mar.  3,  1873;  made,  under  direction 
of  Maj.  Houston,  by  J.  Pierpont;  K.,  73,  268. 

Au.  act  June  14,  1880;  made,  1881,  by  Maj. 
Robert,  80,  207;  81, 2082. 


Minor  surs.    (See  each  an.  B.) 

Ex.  and  sur.  for  20'  H.  of  refuge  au.  act  Mar.  3, 
1899;  made  by  Capt.  Warren,  1899  (B.  unfav.  to 
immediate  imp.),  00,  3753. 

Pre.  ex.  for  18'  and  20',  with  plan  and  est,  au. 
act  Mar.  2,  1907.  B.,  Maj.  Judson,  Apr.  12  and 
July  26,  1907;  est.,  $53,690  (H.  D.  324,  60th,  1st), 
08,  670. 

'  B.  relative  to  clause  binding  city  of  Kewaunee 
to  build  revet,  to  sustain  banks  of  proposed  turning- 
basin.  Remarks  by  BERH.,  Maj.  Bromwell, 
mayor  of  Kewaunee,  and  C.  interest.  Opinion  is 
generally  expressed  that  revet,  is  imnecessary,  as 
banks  nave  never  shown  any  tendency  to  cave. 
(R.  and  H.  Com.  D.  7,  62d,  2d.) 

Maps.    (H.   D.  324,  60th,   1st.)    81,  2084;  88. 
848;  93,  2724;  97,  2676;  03, 1849. 
1 


MM-28(a)    TWO   RIVERS    (East    and    West   Twin   Rivers) 

HARBOR,  WIS. 


APPBOPBIATIONS.I 


1871, 

$25,000,  71,  33. 

1872, 

25,000,  78,32. 

1873, 

25,000,  73,  33. 

1874, 

10,000,74,39. 

1875, 

16,000,75,43. 

1876, 

5,000,  76,  96. 

1878, 

10,000,78,115. 

1879, 

20,000,79,154. 

1880, 

20,000,  80, 1915. 

1881, 

15,000,  81,  2090. 

1882, 

15,000,  83,  2144. 

1884, 

8,000,  84, 1862. 

1888, 

2,500,88,1851. 

1890, 

3,000,  90,  2342. 

1892, 

3,000,  93,  2190. 

1894, 

3,000,  95,  2626. 

1896, 

5,000,  96,  2490. 

1899, 

8,000,  99,  2767. 

1902, 

20,000,03,2061. 

1906, 

6,600,05,2032. 

1907, 

90,000,  07, 1885. 

1910, 

5,000,  10,  2119. 

1912, 

7,500,13,2512. 

Total, 

346,600 

COMIOEBCE. 

Ixioal  interests,  76,  ii,  364;  00,  3760. 

Benefits  from  imp.,  76,  ii,  366. 

Increasing,  95,  2624. 

In  1897  the  requirements  of  C.  sufficiently  pro- 
vided for,  97,  2679. 

In  1900,  373,792 1.,  01,  520;  in  1903, 108,273  t.,  04, 
526;  in  1912,  25,140  t.,  13,  988. 

Volume  of  C.  benefited  small  and  local,  03,  444. 

Proj.  has  small  effect  in  controlling  rates  on  coal, 
08,  667. 

CONTBACTS. 

1871.  R.  A.  Couolly,  constr.  of  ps.,  71,  111; 
73, 118. 

1873.  J.  Rankin,  constr.  of  ps.;  annulled,  73, 
118;  73,  201;  76,  ii,  365. 

1875.  Hanson  &  Scove,  constr.  of  ps.,  76,  ii, 
363. 

1877.  Truman  &  Schroeder,  constr.  of  ps.,  77, 
860. 

1880.  Truman  &  Cooper,  p.  extension,  81, 
2091. 

1881.  Knapp  &  Gillen,  p.  extension,  81,  2091. 
1883.    Truman  &  Cooper,  p.  extension,  83, 

1686. 

18S4.  Truman  &  Cooper,  superstr.  constr.,  85, 
1996. 

1894.  Eggers  &  Simono,  dr.  19,810  o.  y.,  12t 
c.  y.,  s.  m.,  96,  2624. 


1896.    Same  firm,  dr..  Of*  e.  y.  ($2,812.50),  97, 
2680. 
1899.    C.  Simono,  dr.,  13}i!!  c.  y.  ($3,163.50),  99, 

1903.  Frankman  Bros.  &  Morris,  constr.  of 
1,800 1.  f.  pile  revet,  (prices  given),  03, 1851. 

1907.  Greiling  Bros.,  dr.  10,642  o.  y.  for  restora- 
tion and  mainten.,  16$  o.  v.,  07,  1884.  August 
Riebolt  and  Joseph  Wolter,  bldg.  pile  p.,  removing 
old  p.,  dr.,  etc.  (materials  and  labor -and  quantities 
and  prices  given),  08, 1969. 

1911.  Riebolt,  Wolter  &  Co.,  constr.  wooden 
St.  barge,  $10,950,  chargeable  to  various  Hs.,  11, 


ENGINEEBS. 

Chief  of  Engineers.    E.,  71,  32;  73,  31;  73, 

33;  74,  38;  75,  43;  76,  96;  77,  100;  78,  115;  79, 
153;  80,  205;  81,  277;  83,  273;  83,  281;  84,  281; 
85,  304;  86,  298;  87,  263;  88,  240;  89,  279;  90, 
252;  91,  322;  93,  308;  93,  351;  94,  323;  95,  360; 
96,  316;  97,  399;  98,  391;  99,  463,  474;  00,  528, 
638;  01,  520;  03,  444;  03,  481;  04,  525;  05,  532; 
06,  587,  599,  645;  07,  612;  08,  656;  09,  692;  10, 
768;  11,  826;  13,  987. 

Boards.  B.  on  wave  a<;tion  (see  Surveys),  06, 
646. 

In  cbarge: 

Maj.  D.  C.  Houston,  1871-75.  B.,  71,  111;  73, 
118;  73, 200;  74, 144. 

Maj.  H.  M.  Roberts,  1875-83.  E.,  75,  200;  76, 
ii,  363;  77,  860;  78,  1156;  79,  1512;  (Lt.  Col.)  80, 
1914;  81,  2088;  83,  2143. 

Capt.  F.  A.  Hinman,  1883-84.    E.,  83, 1685. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  E.,  84,  1851; 
85  1996. 

Capt.  W.  L.  Marshall,  1886;  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  E.,  86, 1665; 
87,  2043;  (Maj.)  88,  1850;  89,  2058;  90,  2342;  91, 
2643. 

Maj.  J.  F.  Gregory,  1892-94.  E.,  93,  2189;  93, 
2727;  94, 2069. 

Capt.  C.  F.  Pal&ey,  1895.    E.,  95, 2623. 

Capt.  G.  A.  Zinn,  1896-98.  E.,  96,  2489;  97, 
2678;  98,  2315. 

Capt.  J.  G.  Warren,  1899-1906.  B.,  99,  2756; 
00,  3681,  3769;  (Maj.)  01,  2927;  03,  2060;  03, 1850; 
04,  2826;  05,  2031. 

Maj.  W.  V.  Judson,  1906-08.  E.,  06,  1746;  07, 
1884'  OS  1958 

Maj.  c!  S.  Bromwell,  1909-12.  B.,'09, 1961;  10, 
2119;  11,  2323;  13,  2511. 


'Statomentsofapp., 77,860;  78,1166;  79,1512.    EBectofsmallapp.onultimatecostof work, 73,2 
Amount  trans,  to  app.  tor  Ahnapee  H.,  Wis.,  $5,000,  75, 43,  201. 


[See  pp.  14-22  for  "1 
Lexplanations,  etc.  J 
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Assistants: 

Capt.  J.  W.  Cuyler.    K.,  73, 118. 

W.  H.  Hearding.    B.,  73,  200;  74, 144;  75,  200. 

C.  Crosman.    B.,  79, 1513. 

L.  Y.  Soliermerhorn.    E.,  81,  2091. 

ESTIMATES.    (See  ProjeotB.) 

By  Maj.  Houston,  1870,  oonstr.  of  ps.,  and  dr. 
in  accordance  with  proj.,  1265,588.80,  74,  144;  75, 
200. 

By  Maj.  Robert,  1879,  completion  ol  existing 
proj.,  $125,588.80,  79, 154,  1513. 

LEGAL  PROCEEDINGS. 

Limits  defined  for  lawful  deposit  of  dr.  and 
other  material  in  Lake  Michigan  in  vicinity  of 
Two  Bivers  approv.  by  Sec.  of  War,  1899,  99,  2757. 

OPERATIONS.! 

1871-73.  Imp.  begun  by  constr.  of  419  1.  f. 
of  pile  p.  with  superstr.  on  e.  and  416  1.  f.  on  w. 
side  of  entrance,  with  IOC  of  pile  protection  at  shore 
end  of  w.  p.,  73, 31, 118;  73, 200;  76,  ii,  364. 

1873-73.  480  1.  f.  of  pile  p.,  without  superstr., 
built  in  extension  of  e.  p.,  73,  201;  74,  144.  U.  S. 
dr.  built  (from  app.  of  1872  for  Two  Rivers  and 
Ahnapee),  73,  200;  74, 144;  76,  ii,  365. 

1873-74.  480  1.  f.  superstr.  built  on  e.  p.;  546 
1.  f.  pile  p.  with  superstr.,  in  extension  of  w.  p.; 
39,680  c.  y.  sand  removed  from  chan.  alongside  of 
w.  p.,  74, 144. 

1874-75.1  140  1.  f.  close  pile  revet,  built,  from 
inner  end  of  e.  p.  toward  the  shore;  30,706  o.  y. 
sand  dr.  from  chan.  bet.  ps.,  75, 200. 

1876-76.  150  1.  f.  of  crib  p.  added  to  each  end 
of  pile  p.  extension;  13,325  c.  y.  sand  dr.  from 
chan.  and  sites  of  cribs,  76,  96,  ii,  363. 

1876-77.    153 1.  f.  of  pile  p.  repaired,  77, 860. 

1877-78.  150  1.  f.  of  superstr.  built  over  cribs 
placed  in  1875-76,  78, 115, 1156. 

1878-79.  740  1.  t.  of  double  and  562  1.  f.  of 
single  sand-tight  lining  placed  along  pile  ps. ;  354 1.  f . 
of  sand  catchment  fence  built;  250  1.  f.  of  w.  p.  rip- 
rapped,  79, 153, 1512. 

1879-80.  7  cribs  built  and  1  sunk  in  extension 
ofn.p.;  49,801c.  y.dr.fromchan.bet.ps.;  320  l.f. 
of  double  and  446'  of  single  sheet  piling  on  n.  p.; 
153 1. 1.  of  pile  revet,  capped;  208  cords  of  St.  used  in 
p.,  80, 1915. 

1880-81.  15  cribs  sunk  and  4  built  in  extension 
ofn.p.,  81,2089. 

1881-83.  4  cribs  placed  in  extension  ofn.p.  and 
2  in  extension  of  s.  p.;  20,594  c.  y.  dr.  from  chan.; 
14,000  c.  y.  dr.  by  cify,  83, 2143,  2144. 

1883-83.  Partial  superstr.  built  over  500  1.  f. 
of  s.  p.  and  100  1.  f.  of  extension  added  to  same, 
26,436  c.  y.  dr.  from  R.  bet.  ps.,  8.3, 1685. 

1884-85.    33,395  c.  y.  dr.  from  chan.,  85,  1995. 

1885-86.    26,663  0.  y.  dr.  from  chan.;  346  1.  f. 
-  of  sand  fence  built;  41  cords  st.  filling  placed  in  p 
86,1666.  ^' 

1888-89.  12,772  c.  y.  dr.  by  hired  labor,  89, 
2058.  ' 

1889-90.  75  cords  st.  used  in  riprapping,  by 
hired  labor,  the  n.  and  s.  ps.,  90, 2342. 

1890-91.  Pile  bulkheads  built  by  hired  labor 
for  protection  of  n.  and  s.  ps.,  and  repairs  made  to 
-n.  and  s.  ps.,  91,  2544. 

1893-93.  S.  p.  repaired,  sand  fences  repaired, 
and  370 1.  f.  built;  16,440  o.  y.  dr.,  93, 2728. 

1893-94.  Ps.  repaired;  11,765  c.  y.  dr.,  94. 
2069. 

1894-95.  19,810  c.  y.,  s.  m.,  dr.,  and  sand 
catch  constr.,  95, 2624. 

1895-96.    5,786  c.  y .  dr.,  96,  2489. 

1896-97.    39,645  c.  y .  dr.,  97, 2679. 

1898-99.    10,854  o.  y.  dr.,  99, 2767. 

1899-00.    20,774  c.  y.  dr.,  00, 3682. 

1900-01.  Soundings  taken  in  May,  1901,  and 
map  of  H.  prepared,  01, 2927. 

1901-03.  6,198  c.  y.  removed  in  July,  1901,  by 
hired  labor  and  U.S.  dr.  2;  soundings  taken  in  Julv 
1901,  and  May,  1902,  03,  2060. 

1903-03.  26,379  o.  y.  dr.  from  chan.  and  from 
outer  bar  by  hired  labor  and  U.  8.  dr.  plant,  03, 1860. 


1903-04.  Pile  revets,  covering  1,069'  of  n.  p.  and 
776'  of  s.  p.  built,  of  which  374'  was  provided  with 
timber  superstr.,  and  1,471'  was  of  dock  constr. 
Filling  and  riprapping  of  n.  p.  done  by  hired  labor, 
and  U.  S.  dr.  No.  1,  04,  2826. 

1904-05.    Minor  repairs  made  to  revet,  along  s. 

E.;  addl.  Ming  deposited  behind  revet.;  work  done 
y  hired  labor  and  U.  S.  dr.,  3,600  c.  y.  cast  over;  180 
1.  f.  revet,  built,  6,300  c.  y.  oast  over;  bar  at  H.  en- 
trance dr.  to  amount  of  7,330  c.  y.,  05,  2031. 

1905-06.  Dr.  tor  restoration  of  chan.  in  prog, 
during  May,  1906;  ,9,236  c.  y.  material  removed. 
Repairs  made  to  revet,  along  s.  p.,  and  addl.  st. 
fillmg  deposited  behind  revet.,  06, 1746. 

1906-07.  10,642  c.  y.  dr.  in  restoration  and 
mainten.  of  chan.;  975  t.  of  St.  deposited  in  revet, 
along  s.  p.,  07, 1884. 

1907-08.  Work  of  removing  old  p.,  building 
pile  ps. ,  dr. ,  etc. ,  in  progress;  rebuilding  superstr.  on 
outer  end  of  n.  p.  begun  June  24,  1908,  Dy  hired 
labor,  08, 1958. 

1908-09.  New  pile  p.  completed,  chan.  dr.  to 
16';  old  ps.  thoroughly  repaired  and  about  three- 
fourths  of  stilling  basin  dr.,  under  contract;  40,862 
c.  y.  removed  from  chan.  and  stilling  basin;  re- 
building superstr.,  outer  end  of  H.  ps.,  completed 
Nov.  30, 1908;  a  portion  of  old  n.  p.  removed  under 
contract,  09, 1961. 

"1909-10.  21,440  c.  y.  dr.  from  chan.  and  stilling 
basin;  small  amount  of  riprap  deposited  along  outer 
end  of  new  pile  p.  and  inner  end  of  n.  revet.;  proj. 
completed,  10, 2119. 

1910-11.  3,948  c.  y.  removed  from  bar;  15,760 
dr.  for  restoration  of  chan.  by  U.  S.  plant;  minor  re- 
pairs made  to  riprap  of  stilling  basin,  11,  2323. 

1911-13.  Dr.  for  removal  of  bar  at  H.  entrance 
and  for  d.  chan.  bet.  ps.  completed;  24,803  c.  y.  re- 
moved by  U.  S.  dr.  plant;  1,655 1.  ol  rubblest.  placed 
in  revet.,  s.  side  of  chan.  13,  2612. 

PHYSICAL  CHARACTERISTICS. 

Changes  produced  in  shore  line  by  ps.,  73, 119. 

Advance  of  shore  line  along  w.  p.,  76,  ii,  365,  366. 

Formation  of  bar  at  H.  mouth,  98, 2315;  00, 3682. 

Description  of.  H.  on  w.  shore  of  Lalse  Michigan. 
Nearest  H.,  Manitowoc,  Bi  m.  southward.  00, 
3760. 

Pile  ps.  very  much  decayed,  and  defective  below 
water  Ime,  allowing  large  quantities  of  sand  to  pass 
through  them  into  chan.;  crib.  ps.  require  renewal 
above  water  line;  shoal  formation,  01, 2927. 

E.  and  W.  Twin  R.  have  navigable  d.  of  7'  for  dis- 
tance of  3  m.  and  7  m.,  resp.,  from  H.  ps.,  03,  482. 

Max.  draft  June  30, 1906, 12i',  05,  633. 

Chan,  has  full  proj.  d.  of  13'  for  min.  w.  of  160',  07, 
1884. 

June  30, 1909,  available  d.  of  16'  in  chan.,  09, 1961. 

Level  of  Lake  Michigan  unusually  low,  ranging 
from  1§'  to  2'  below  datum,  11,  2323. 

Chan.  bet.  ps.  has  d.  of  at  least  16'  for  w.  ol  90',  13, 
2612. 

PRIVATE  (CITY)  WORK. 

1873-74.  190 1.  f.  dock  frontage,  pile  revet,  built 
by  village  of  Two  Rivers,  74, 144. 

14,000  c.  y.  dr.  from  inner  H.  by  city  of  Two  Rivers 
83, 2144. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Houston,  1870,  2  parallel  ps.  260'  apart 
extending  to  18'  curve  in  lake,  and  <&.  bet.  to  12'; 
1.  of  ps.,  1,810'  and  1,710',  resp.;  est.,  S265,688.80,  71, 
111;  74, 144;  76,  200;  76,  ii,  364;  86,  1665,  1666. 

By  Maj.  Robert,  1877,  sand-tight  revet,  along  pile 

gs.,  revet,  to  consist  of  sheet  piling,  secured  by  wales 
>  ps.,  77, 860;  78, 1156;  79, 1512, 1614. 

Total  amount  app.,  1871  to  1886,  inol.,  $198,000; 
est.  cost  of  completing  proj.,  $67,588,  86,  298. 

By  Capt.  Zinn,  1897,  ceasing  extension  of  works 
olunp.,  97,2678,  2679. 

Act  Mar.  2, 1907,  au.  increasing  d.  of  chan.  to  16', 
and  constr.  of  stilling  basin  on  n.  side  of  H.,  $90,000 
app.,  07, 612;  no  part  of  app.  shall  be  expend,  until 
title  to  land  required  shall  have  been  conveyed  to 


■  Average  cost  of  cribs,  76,  ii,  363.    Average  cost  of  dr    76,  ii 
11,364.    Methodofdrivingpilesby  waterjet,  79, 1514. 


History  ol  operations  of  1875,  76, 
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U.  S.  (H.  D.  730,  59tli,  1st);  abstract  of  -title  sub- 
mitted for  approv.  to  Dept.  of  Justice,  07, 1884. 

Maj.  Bromwell  recom.  an.  dr.  for  mainten.  of 
Chan.,  and  addl.  st.  for  riprap  and  crib  filling.  Est. 
for  mainten.,  $10,000,  11, 2323. 

SURVEYS. 

By  Maj.  Houston,  1870,  70,  32;  71,  32,  111;  76, 
11,364. 

By  Maj.  Robert,  1878,  ex.  and  soundings,  78, 1166. 

By  Col.  Robert,  1881,  81, 2091. 

Minor  surs.    (See  eacb  an.  R.) 

Ex.  for  better  access  to  H.  by  extension  of  ps.  or 
otherwise  au:  act  Mar.  3, 1899;  made,  1899,  by  Capt. 
Warren  (K.  unlav.),  00,  3759. 

B.  of  BE.  upon  wave  action  as  injuriously 
affecting  certain  Hs.  on  Lake  Micliigan,  au.  act 


Mar.  3, 1905.  (H.  D.  62,  69th,  1st.)  R.  dated  July 
15,  1905,  06,  645. 

Sur.  of  H.  au.  act  Mar.  3, 1905,  with  view  to  ob- 
taining 10'  and  18',  resp.  B.,  Capt.  Judson,  Jan.  31, 
1906  (H.  D.  730,  59th,  1st)  (unfav.),  08, 699. 

Reference  to  ex.  and  sur.  reports,  maps  or  plans 
and  proj.  doc,  13, 987. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  Two 
Rivers,  Wis.,  with  view  to  further  imp.  of  H.  by 
oonstr.  of  a  stilling  basin,  or  otherwise,  18,  1005. 

Maps  (H.  D.  730,  59th,  1st): 
76,11,364;  78,1156;  81,2090;  93,2728. 
Map  showing  the  condition  ol  H.,  Nov.,  1878,  79, 
1612. 
Showing  soundings  in  H.,  03, 1850. 


MM-30 


MANITOWOC  HARBOR,  WIS.' 


APPROPRIATIONS. 

1852, 

$8,000,  66,  iii,  36. 

1866, 
1867, 

62, 000,  66,  iii,  35. 

45,000,67,73. 

1868, 

*17, 600,  69,26. 

1869, 

*17,820,69,22. 

1870, 

20,000,70,35. 

1871, 

11,000,71,33. 

1873, 

20,000,73,33. 

1874, 

10,000,74,39. 

1876, 

10,000,75,43. 

1876, 

8,000,76,96. 

1878, 

15,000,78,115. 

1879, 

6,500,  79,  154. 

1880, 

7,000,80,1918. 

1881, 

4,000,81,2094. 

1882, 

10,000,  83,2147. 

1884, 

15,000,84,1854. 

1886, 

15,000,86,1669. 

1888, 

8,000,88,1862. 

1890, 

8,000,90,2345. 

1892, 

28,000,93,2192. 

1894, 

20,000,93,2627. 

1896, 

44,440,96,2493. 

1899, 

3,300,99,2760. 

1902, 

46,000,03,2062.     - 

1906, 

110,000,05,2032. 

1907, 

100,000,07,1886. 

1908, 

270,600,08,1960. 

1910, 

17,600,10,2120. 

Total, 

,  946,560  (inol.    misc.,    $946,812.72, 

2613). 
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COMMERCE. 

Important,  66,  iv,  130;  67,  73,  74;  68,  100;  71, 
112;  73, 120;  73,  205;  74, 146;  75,  205;  76,  ii,  369, 
372;  78, 1160;  79, 1616;  88, 1862. 

Importance  otH.  as  H.  of  refuge,  67,  73;  68, 100; 
77,863. 

Benefit  derived  from  imp.,  80, 1919. 

Importance  of  the  H.  increased  in  1895-96  by  2 
RR.  estab.  car-ferry  service  across  the  lake,  with 
this  H.  as  a  terminus,  96,  2492. 

Description  of;  general  C.  of  the  lakes-  benefited 
■  by  the  facilities  onered  by  the  H.  during  storms, 
00,  3763. 

Large,  general  character,  and  effect  on  rates,  05, 
534. 

Description  of,  01, 2980. 

1911, 1,437,229 1.,  13,  2614. 

CONTRACTS.^ 

1866.  D.  Smoke,  p.  extension;  Hoes  &  Packard, 
p.  extension;  J.  Vilas,  p.  extension,  66,  iv,  130. 
J.  Sohuette,  dr.,  76,  ii,  368. 

1868.  D.  Smoke,  .p.  extension;  J.  Schuette, 
dr.,  76,  ii,  369. 


1869.  D.  Smoke,  p.  extension,  76,  ii,  369.  J. 
Sohuette,  dr.,  76,  ii,  370. 

1870.  D.  Smoke,  p.  extension,  71,  111;  76,  ii, 
370. 

1871.  R.  A.  ConoUy,  p.  extension,  71,  112; 
72, 119. 

1873.    T.  Winidate,  guard  piles,  73, 203. 

1873.  H.  Truman,  p.  extension,  73, 204. 

1874.  C.  C.  Barnes,  p.  extension,  75, 204. 
1875-76.    H.  Truman,  p.  extension,  75,  205; 

77, 863. . 

1878.  Truman  &  Schroeder,  p.  extension,  79, 
1516, 1617. 

1881.    Truman  &  Cooper,  crib  constr.,  81, 2095. 

1883.  Green  Bay  Dredge  &  Pile  Driver  Co., 
dr.,22i|!C.  y.,  83,1689. 

1886.    Truman  &  Cooper,  crib  constr.,  87, 2045. 

1888.  Truman  &  Cooper,  superstr.  reconstr. 
400',  $3,120.80,  89, 2061. 

1890.  Truman  &  Cooper,  600 1.  f.  of  p.  superstr., 
$4,884,  91,  2547. 

1894.  Wisconsin  Dredge  &  Dock  Co.,  break'r, 
400 1.  f.,  piles,  St.,  etc.,  $24,678.13,  95,  2628.  Actual 
cost.  $64.11 1.  f.,  96,  2492. 

1896.  Hausler  &  Lutz  Towing  &  Dock  Co., 
600  1.  f.  crib  p.  extension,  piles,  St.,  etc.,  $27,633.60, 
97,  2683.    Actual  cost,  $64.76  1.  f.,  98,  2317. 

1903.  Adolph  Green,  constr.  400'  extension  to 
break'r,  prices  listed,  03, 1853. 

1906.  Greiling  Bros.,  removing  old  p.,  and 
bldg.  1,450  I.  f.  pile  p.,  prices  listed;  supple,  con- 
tract, 1907,  modifying  contract  of  1906,  07, 1887. 

1907.  Greal  Lakes  Dredge  &  Dock  Co.,  moving 
cribs,  building  crib  break'r,  etc.,  prices  listed; 
Carstens  &  Earles  (Inc.),  fum.  timber,  prices  listed, 
07, 1888. 

1908.  Sturgeon  Bay  Stone  Co.,  St.,  prices  listed, 
09, 1964. 

1909.  Ernst  Schmidt,  di".,  13 J*  c.  y.,  09,  1964 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  16,  34th,  3d. 

ENGINEERS. 

CUet  of  Engineers.  B.,  66,  iii,  12;  67,21;  68, 
29;  69,  25;  70,  35;  71,  33;  73,  32;  73,  33;  74,  39; 
75,  43;  76,  96;  77,  100;  78,  115;  79, 154;  80,  206; 
81,  277;  83,  273;  83,  282;  84,  282;  85,  306;  86, 
299;  87,  264;  88,  240;  89,  279;  90,  252;  91,  323; 
93,  309;  93,  362;  94,  323;  95,  361;  96,  316;  97, 
400;  98,  392;  99,  464,  474;  00,  529,  538,  539;  01, 
620,  627;  03,  444;  03,  482,  483;  04,  526;  05,  533; 
06,  589;  07,  613;  08,  658;  09,  693;  10,  769;  11, 
826;  13,988. 

Boards: 

BERH.  reviews  Maj.  Warren's  B.;  not  de- 
sirable to  provide  either  the  turning-basin  or  chan.j 
03, 1882. 


*  Allotment. 

1  Sur.— E.,  Oct.,  1837,  est.,  $82,979.44;  Sept.  30, 1857,  est.,  $62,780.94.    (H.  D.  482,  S5th,  2d.) 
'  1876-77.   Inforinal  proposals  mvited  from  bidders  of  previous  years,  and  an  agreement  concluded  with 
H.  Truman  for  supersw.,  77, 863. 


rSeepp.  14-22  for  I 
Lexplanatlons,  etc.  J 
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Special,  appointed  to  inquire  into  wave  action 
aflecting  this  H.  (see  Surveys),!  06,  646, 1747. 

In  charge: 

Ma].  J.  D.  Graham,  T.  E.,  1864-67.  B.,  S.  D. 
42,  36th  Cong.,  1st  sess.,  pp.  2,  73,  175;  S.  D.  16, 
S4thCong.,3dsess. 

Mai.  J.  B.  Wheeler,  1866-70.  B.,  66,  iv,  129;  67, 
73"  68  99. 

kaJ.'D.'  C.  Houston,  1870-75.  B.,  70,  93;  71, 
111;  72, 119;  73,  203;  74, 145. 

Maj.  H.  M.  Robert,  1875-83.  E.,  73,  203;  76, 
ii,  366;  77,  863;  78,  1160;  79,  1516;  80,  1917;  81, 
2094;  83,  2146. 

Maj.  J.  W.  Barlow,  1883.    B.,  83, 1629. 

Capt.  F.  A.  Hinman,  1883-84.    B.,  83, 1688. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  B.,  84,  1863; 
86, 1998. 

Capt.  W.  L.  Marshall,  1886.    86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  B.,  86,  1667; 
87,  2044;  (Maj.)  88,  1851;  89,  2060;  90,  2343;  91, 
2546. 

Ma].  J.  F.  Gregory,  1892-94.  E.,  93,  2191;  93, 
2730;  94,  2072. 

Capt.  C.  F.  Pallrey,  1896.    B.,  95,  2626. 

Capt.  G.  A.,  Zinn,  1896-98.  B.,  96,  2491;  97, 
2681;  98,  2316. 

Capt.  J.  G.  Warren,  1899-1906.  B.,  99, 2759;  00, 
3683,  3761,  3764;  01,  2928,  2979;  02,  2062;  03,  1861, 
1881;  04, 2827;  OS,  2033. 

Ma].  W.  V.  Judson,  1905-09.  B.,  06,  1747;  07, 
1886;  08, 1960. 

Maj.  T.  H.  Rees,  09,  683. 

Maj.  C:  S.  Bromwell,  1909-1912.  B,,  09, 1962;  10, 
2120;  11,  2326;  12,  2513. 

Lt.  Col.  G.  A.  Zinn,  12,  974. 

Assistants: 

Lt.  J.  B.  Quinn.    E.,  67,  73. 
W,  H.  Hearding.    B.,  68,  99;  72,  119;  73,  203; 
74, 145;  7S,  203. 
L.  Y.  Schermerliom.    B~,  81, 2096. 

EXPENDITUBES. 

For  repans  of  ps.,  76,  ii,  367;  77,  864;  78,  1161. 

OPEBATIONS.2 

1854-55.  64  1.  £.  n.  p.  crib  buUt;  160  1.  f.  s.  p. 
crib  built,  S.  D.  42,  35th  Cong.,  1st  sess.,  p.  73,  76, 
ii,368. 

1866-67.  512 1.  f.  n.  p.  crib  built;  676 1. 1.  n.  p. 
superstr.  built,  67,  21,  73;  76,  ii,  368. 

1867-68.  288 1.  f.  n.  p.  crib  built;  288 1. 1.  n.  p. 
superstr.  built;  416  1.  f.  s.  p.  crib  built;  62,092  e.  y. 
dr.  (dr.  in  chan.  and  for  cribs),  68, 100;  76,  ii,  369. 

1868-69.  64  1.  t.  n.  p.  crib  built;  320  1.  1.  s.  p. 
crib  built;  416  1.  t.  s.  p.  superstr.  built;  63,714  c.  y. 
dr.  (dr.  in  chan.  and  for  cribs),  69,  25;  76,  ii,  369, 
370. 

1869-70.  128  1.  I.  n.  p.  crib  built;  64  1.  1.  n.  p. 
superstr.  built;  160 1. 1.  s.  p.  crib  built;  320 1.  f.  s.  p. 
superstr.  built,  70,  93;  76,  ii,  370. 

1870-71.  128  1.  f.  n.  p.  crib  buUt;  128 1.  f.  n.  p. 
superstr.  built;  96  1.  f.  s.  p.  crib  built;  160  1. 1.  s.  p. 
superstr.  built  (64'  close  piling),  71,  33,  111;  76, 
ii,  370. 

1871-73.  96  1.  f.  n.  p.  crib  built;  128  1.  f.  n.  p. 
superstr.  built;  96  1.  t.  s.  p.  crib  built;  96  1.  t.  s.  p. 
superstr.  built;  73,  32;  76,  ii,  371.' 

1873-73.  96 1.  f.  n.  p.  superstr.  built;  96, 1.  f.  s. 
p.  superstr.  built  (H.  p.  extended  to  13';  guard  piles 
driven;  cribs  refilled),  73,  33,  203;  76,  ii,  371. 

1873-74.  100  1.  f.  n.  p.  crib  built;  100 1.  f.  s.  p. 
crib  built  (4  cribs  sunk  on  st.  foundations  of  26  cords 
each),  74, 39, 146;  76,  ii,  372. 

1874-75.  100 1.  f.  n.  p.  crib  built;  100 1.  f.  n.  p. 
superstr.  built;  100 1.  f.  s.  p.  crib  built;  lOOl.  f.  s.  p. 
superstr.  built  (1  course  of  superstr.  added;  cribs 
decked  with  plank;  cribs  sunk  on  st.  foundations 
to  the  Chan,  faces  of  both  ps.),  75,  43,  203,  204;  76, 
Ii,  372. 

1875-76.  50  1.  f.  n.  p.  crib  built;  100  1.  f.  n.  p. 
superstr.  built;  50 1.  f.  s.  p.  crib  built;  100 1.  f.  s.  p. 


superstr.  built  (repairs  to  ps.  by  hired  labor),  76, 96, 
ii,  366,  367. 

1876-77.  50 1.  f.  n.  p.  superstr.  built;  50 1.  f.  s.  p. 
superstr.  built  (repairs  to  ps.  by  hired  labor),  77, 
100,  863. 

1877-78.  Repairs  to  ps.  by  hired  labor;  500 1.  f. 
p.  decked  with  plank,  78, 1161. 

1878-79.  150 1.  f.  n.  p.  crib  built;  150  1.  f.  s.  p. 
crib  built  (n.  p.  1,620'  1.;  s.,  1,550'),  79, 154, 1616. 

1879-80.  Superstr.  over  6  cribs  built  and  half 
filled  with  St.;  repairs  to  ps.,  80, 1917. 

1880-81.  4  cribs  built  and  placed  in  extension 
of  ps.;  repairs  to  ps.,  81,  2094. 

1881-83.  Superstr.  built  over  4  cribs;  filling 
completed;  8,949  c.  y.  dr.  by  city  of  Manitowoc,  82, 
2146. 

1882-83.    38,492  c.  y.  dr.  from  bet.  ps.,  83, 1688. 

1884-85.  5  cribs  sunk  in  extension  of  n.  p.  and 
superstr.  built  thereon,  85, 1998. 

1886-86.    Repairs  to  n.  p.,  86, 1668. 

1886-87.  4  cribs  sunk  in  extension  of  s.  p.,  87, 
2046. 

1887-88.  1  crib  sunk,  extending  s.  p.  50',  and 
12,2601.  f.  of  superstr.  completed  upon  s.  p.,  88, 1861. 

1888-89.  4,490  c.  y.  dr.  by  city  of  Manitowoc 
and  private  parties;  30,360  o.  y.  dr.  by  hired  labor; 
400 1.  f .  of  s.  p.  completed  under  contract,  89,  2060. 

1890-91.    9,464c.  y.  dr.;  4001.  f.  of  n.  p.  rebuilt, 

91,  2546. 

1891-93.    342 1.  f.  of  n.  p.  rebuilt;  2,429  c.  y.  dr., 

92,  2192. 

1893-93.  4,173  c.  y.  dr.  and  dr.  plant  repaired, 
93, 2731. 

1893-94.  692  1.  f.  s.  p.  repaired  and  minor  re- 
pairs made,  94,  2072. 

1894-96.  Break'r  constr.  in  progress;  43,453 
c.  y.  dr.  and  dr.  plant  repaired,  95,  2627;  break'r 
400'  1.  built;  91, 1.  f.  of  s.  and  221 1.  f.  of  n.  p.  rebuilt, 
96,  2492. 

1896-98.  P.  extension  in  progress;  37,493  c.  y. 
dr.  and  dr.  plant  repaired,  97,  2681;  500 1.  f.  of  s.  p. 
extended,  n.  and  s.  ps.  repaired,  and  dr.  plant  re- 
paired; 68,669  e.  y.  dr.,  98,  2317. 

1898-99.    Dr.  plant  repaired,  99,  2769. 

1899-00.    H.  ps.  repaired,  00,  3684. 

1900-01.  17,^0  c.  y.  dr. ;  minor  repairs  to  n.  p., 
01,  2928. 

1901-03.    Minorrepau-stop.,03,  2062. 

1902-03.  Minor  repairs  to  ps.;  2  cribs  100'  1. 
each  built  for  400'  extension  to  break'r,  03,  1852. 

1903-04.  400' extension  to  break'r  completed; 
10,867  c.  y.  dr.  by  U.  S.;  minor  repairs  to  p.,  04, 
2828. 

1904-05.  Repairs  to  s.  p.;  8,601  o.  y.  dr.,  OS, 
633,  2032. 

1905-06.    Repairs  to  floating  plant,  06,  589. 

1906-07.  Repairs  to  damaged  break'r;  work 
on  building  new  break'r  and  extensions  in  prog- 
ress, 07, 1886. 

1907-08.  Constr.  of  break'r  in  progress;  700' 
old  n.  p.  removed,  08, 1960. 

1908-09.  Work  on  break'r  and  p.  constr. 
completed;  94,789  o.  y.  dr.;  2  short  pile  p.  built  in- 
shore by  hired  labor,  09, 1962. 

1909-10.  91,766  c.  y.  dr.;  work  on  sinking  of 
caissons  and  leveling  of  rubble  motmd  in  progress; 
floating  plant  repaired,  10, 2120. 

1910-1 1.  Building  concrete  superstr.  on  caisson 
break'r;  entire  pro],  completed;  minor  repairs 
made  to  outer  end  n.  break'r,  11, 2325. 

PHTSICAJj  CHAEACTEEISTICS. 

Advance  of  shore  line  in  the  vicinity  of  ps. ,  76,  ii, 
372. 

Scour  of  Manitowoc  R.  would  keep  open  a  chan. 
protected  from  encroachments  of  sand,  66,  iv,  130. 

Lake  bed  imfav.  to  the  accurate  setting  of  cribs, 
73, 203. 

Peculiarities  of  Hs.  along  the  w.  shore  of  Lake 
Michigan,  68, 99. 

Description  of.  Manitowoc,  on  the  w.  shore  of 
Lake  Michigan,  77  m.  n.  of  Milwaukee.  Shelter  of 
theH.soughtbymanycraft.    00,3762. 

Description  of,  01, 2980. 


1  H.  D.  62, 59th,  1st. 

'  Record  of  early  operations,  1843,  76,  ii,  368.    01  app.  of  1876,  $5,000  was  especially  allotted  for  proteotine 
the  work,  76, 36,    History  of',  to  1875, 76,  ii,  366.     ^^  '    '  i'        3  y     >!>-^6 
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H.  75  m.  n.  of  Milwaukee  and  55±  m.  s.  of  Stur- 
geon B.  Canal;  orlg.  no  H.;  traffic  done  at  br.  ps.; 
navigable  for  1.8  m.,  13, 988. 

PLANS.    (See  Projects.) 

By  W.  H.  Hearding,  1873,  system  of  outside 
break'r  covering  entrance  to  H. ;  objections  to  plan 
by  Maj.  Houston,  73, 204,  205. 

By  Maj.  Davis,  1890,  exterior  H.  protection  of 
cribwork  400'  1.,  built  at  an  angle  of  45°  with  the  line 
of  direction  of  the  ps.  and  about  600'  beyond  the  lake 
end  of  the  n.  p.;  est.,  140,000,  90,  2345. 

PRIVATE  (CITY,  PKIVATE,  AND  CORPO- 
KATE)  WORK. 

City  expend.  $20,000  in  constr.  of  dr.  outfit,  76,  il, 
368. 

Docking  within  ps.,  1870;  dr.  to  11'  tor  a  m.  inside 
B.  ends  of  ps.,  71, 112;  76,  ii,  371. 

Dr.  to  13',  73,  120;  S15,000  addl.  expend,  by  citi- 
zens in  dr.,  76,  ij,  372. 

Dr.  done  by  city  and  private  parties,  89, 2060. 

In  1896  Sec.  of  War  granted  permission  to  the 
Chicago  &  Northwestern  Ry.  Co.  to  remove  320 1.  f. 
of  the  shore  end  of  the  s.  p.  to  enable  them  to  constr. 
a  car  ferry  slip,  and  to  constr.  2,000 1.  f .  of  protection 
cribs  along  the  shore  of  Lake  Michigan  to  afford  pro- 
tection to  the  ferry,  97, 2682. 

In  1896-^97  city  dr.  about  273,400  o.  y.,  at  cost  of 
$25,940.46,  from  E..,  making  d.  of  about  20'  from 
the  H.  ps.  up  the  E.  for  about  6,600'.  The  Manito- 
woc Terminal  Co.  also  dr.  60,000  o.  y.  from  along 
its  docks,  97, 2682. 

In  1897-98  more  dr.  by  the  city  was  in  progress, 
98, 2317. 

PROJECTS.    (See  Plans.) 

By  Maj.  Graham,  1864,  extension  of  parallel  ps. 
(220'  apart)  to  the  12'  curve;  est.,  $62,780.94;  S.  D. 
42,  36th  Cong.,  1st  sess. 

By  Maj.  WTieeler,  1866,  revising  previous  proj. 
and  providing  for  an  extension  to  the  12'  curve, 
by  extending  the  n.  p.  an  addl.  1,140'  and  the  s.  p. 
1,010',  with  dr.  to  12';  est.,  $141,747.82,  66,  iv,  129, 
131;  69,  26. 

The  foregoing  est.  increased  by  Maj.  Wheeler, 
1869,  by  $31,000,  to  supply  deficiency  due  to  re- 
pairs, and  increased  amoimt  of  dr.,  69,  26;  70,  93. 

Revised  by  Maj.  Houston,  1872,  extension  of  the 
ps.  to  the  18'  curve,  requiring  400'  on  each  p.;  est., 
$76,434.72,  78, 121;  74, 146;  79, 1516. 

By  Maj.  Kobert,  1879,  completion  of.  existing 
proj.,  $16,362.64,  79, 1516. 

Orig.  proj.  of  1866,  together  with  the  modifica- 
tions of  1869,  1872,  and  1881,  proposed  formation  of 


a  Chan.  bet.  2  parallel  crib  ps.  260'  apart  bet.  the 
18i'  curve  in  the  lake  and  d.  w.  in  the  R.,  14'  at 
the  inner  end,  increasing  to  18'  at  the  outer  end- 
est.,  $308,182.54;  81,  2094;  86,  1667;  87,  2044;  88. 
1852. 

In  1890  constr.  of  an  exterior  break'r  400'  1.  pro- 
posed, at  an  est.  of  $40,000,  which,  with  $12,000  for 
preservation  ofps.  and  mainten.  of  chan.,  increased 
the  total  to  $348,182,  93, 2191;  93, 2730. 

By  Capt.  Zinn,  1896,  for  20'  chan.,  by  extending 
s.  p.  500'  to  the  20'  contour,  and  dr.  bet.  ps.;  est 
$44,440,  96,  2491;  97,  2681. 

Capt.  Warren  est.,  1899,  $37,000  to  extend  break'r 
400'  on  a  line  parallel  with  s.  p.,  00, 3765. 

Act  June  13, 1902,  provided^or  extending  break'r 
400';  est.,  $37,000,  and  $8,000  an.  mainten.,  03,  482- 
turning-basin,  03, 1880. 

By  Maj.  Warren,  plan  for  imp.  at  cost  of  $285,000. 
04, 2829. 

Act  Mar.  2,  1907,  au.  mainten.  of  20'  chan.,  re- 
constr.  of  H.  by  removing  outer  600'  of  break'r 
and  nearly  all  of  old  parallel  ps.,  and  by  constr. 
of  new  break'rs  and  ps.  in  accordance  with  H.  D. 
62,  69th  Cong.,  1st  sess.,  as,  modified  by  BERH.; 
est.,  $376,000,  13,  989.  Extension  of  n.  break'r, 
for  a  s.  break'r,  and  necessary  extensions  to  edoh 
break'r,  07, 613, 1886. 

SURVEYS. 

Of  H.,  1853,  76,  ii,  368. 

Under  direction  of  Maj.  Graham,  1856,  S.  Ex.  D. 
42,  36th  Cong.,  1st  sess.,jp.  73. 

Sur.  made,  1890,  by  Maj.  Davis,  90,  2344. 

Minor,  surs.    (See  each  an.  R.) 

Ex.  and  sur.  for  protection  of  the  H.  from  ne. 
seas  by  break'r  extension  au.  act  Mar.  3,  1899; 
made  by  Capt.  Warren,  1899  (R.  fav.),  00, 3761. 

Act  June  6,  1900,  called  for  preliminary  ex.  and 
sur.  for  20'  H.  of  refuge  (unnecessary),  00, 3684. 

Pre.  ex.  au.  act  June  6, 1900,  for  20'  H.  of  refuge. 
R.,  Capt.  Warren  (H.  D.  96,  66th,  2d)  (unlav.), 
01,  527,  2980. 

Sur.  of  shoal  or  reef  .about  4  m.  s.  o(  Manitowoc 
H.,  and  report,  with  tracing,  showing  location, 
etc.,  made  by  M:aj.  Warren,  03, 665,  2883^ 

Sur.  au.  act  June  13,  1902,  for  constr.  2  or  more 
turning-basins.  (See  Boards.)  R.,  Maj.  Warren, 
July  13, 1903;  est.,  $103,620,  03,  483, 1880. 

Sur.  au.  act  Mar.  3,  1905,  by  special  BE.,  to  in- 
quire into  wave  action  affecting  this  H.  B.,  July 
15,  1905,  recom.  constr.  of  break'r  s.  of  H.  entrance 
(H.  D.  62,  59th,  1st),  06, 645, 1747. 

Ex.  and  sur.  au.  act  Feb.  27, 1911,  of  E.  and  R. 
(B.  to  come),  13, 1006. 

Maps.  (H.  D.  62,  59th,  1st.)  66,  i;  76,  ii,  366; 
88, 1862;  93,  2732;  04, 2828;  06, 1748;  07, 1886. 


MM-30(b)     CENTERVILLE  CREEK  (Manitowoc  Co.)  WIS. 


ENGINEERS. 

Chief  of  Engineers.    B.,  89, 286. 
In  charge.    Maj.  C.  E.  L.  B.  Davis.    R.,  89, 
2102. 


PLANS. 

In  1888  Maj.  Davis  reported  the  existing  or 
prospective  C.  did  not  warrant  the  required  imp., 
89, 2103. 


MM-31(a) 


SHEBOYGAN  HARBOR,  WIS.' 


APPROPRIATIONS. 

1871, 

$15,000.00,71,33. 

1862,     $10,000.00,  66,  iii,  35. 

1872, 

18,000.00,73,22. 

1864,     *10, 000. 00,  66,  iii,  36. 

1873, 

10,000.00,73,33. 

1866,       47, 598. 91,  66,  ii),  35;  74, 148. 

1874, 

10,000.00,74,39. 

1867,         8,000.00,67,22. 

1875, 

12,000.00,  75,43. 

1869,     *14, 860.  00,  69,22. 

1876s 

6,000.00,  76,96. 

1870,       15,000.00,70,35. 

1878, 

4,000.00,78,116. 

*  Allotment. 

'  Sur.— R.,  Mar.  25, 1837,  est.,  $84,906.75;  Apr.  17, 1854,  est.,  $30,000;  Sept.  30, 1857,  est.,  $36,614.55;  Sept. 
17, 1864,  est.,  $30,000.    (H.  D.  482, 55th,  2d.)  '^        '        '       • 


rSee  pp.  14-22  for"] 
Lexplanations,  etc.J 
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1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1902, 
1905, 


1909, 
1910, 
1912, 


$3,000. 

7,000. 
26,000. 
30,000. 
28,000. 
15,000. 
15,000. 
15,000. 
25,000. 
25,000. 
26,000. 
28,400. 
52,000. 
90,000. 
18,000. 
*3,819. 
40,000. 

6,000. 
32,500. 
127,000. 


00,  79, 164. 
00,  80, 1921. 
00,  81,  2101. 
00,  8S,  2150. 
00,  84, 1857. 
00,  86, 1671 
00,  88, 1866. 
00,  90,  2347. 
00,  98,  2195. 
00,  95,  2632. 
00,  96, 2497. 
00,  99, 2763. 
00,  00, 3689. 
00,  03, 2065. 
00,  06,  2036. 

^|07, 1890. 

00,  09, 1968. 
00,  10,  2123. 
00,  la,  2616. 


Total,  791, 16a  12  (inol.  $406.63  misc.  rects., 
$791,574.76,  IS,  2516). 

COMMERCE. 

Important,  66,  iii,  35,  iv,  127;  67,  76;  68,  102; 
76,  li,  374. 

Importance  as  a  H.  of  refage,  66,  19;  67,  75,  76. 

Early  C.  and  shipping  at  Sheboygan,  76,  ii,  374. 

C.  importance  of  H.,  90, 2347. 

Description  of,  97, 2764. 

Importance  of  the  pl^e  increased  by  connection 
witb  Chicago,  Milwaukee  &  St.  Paul  Ky.  system, 
94, 2075. 

Proj.  has  no  material  effect  in  controlling  rates, 
06,534. 

Increasing  in  importance,  10, 2123. 

Large  and  of  general  character;  in  1911,  661,886 
t.,  la,  991. 

CONTRACTS. 

1863.    Mr.  Hawley,  cribwork,  76,  ii,  376. 

1866.  Dellingham  &  Co.,  materials;  Lochlin  & 
Jenkins,  materials;  Sanger,  Ledlic  &  Corse,  mate- 
rials, labor,  and  dr.,  66,  iv,  127. 

1868.  L.  E.  Muzzy,  dr.,  68,  30,  102, 103. 

1869.  S.  M.  Barrett,  materials  and  labor,  69, 
26;  76,  ii,  377. 

1870-71.  F.  M.  Eiiapp,  materials  and  labor, 
71, 112, 113. 

187%.  T.  Windiate,  materials,  labor,  and  dr. 
(violated,  contract  annulled),  73, 206;  76,  ii,  378. 

1873.  E.  GiUen,  materials  and  labor,  73,  206. 

1874.  Fox  &  Howard,  dr.,  73, 206. 

1881.    W.  T.  Casgrain,  p.  extension,  81, 2101. 
188%.    W.  T.  Casgrain,  p.  extension,  82, 2150. 

1883.  W.  T.  Casgrain,  crib  superstr.  constr., 
83, 1691. 

1884.  C.  H.  Harmes,  dr.,  250  c.  y.,  84,  1856. 
Truman  &  Cooper,  p.  extension,  86,  2002. 

1886.    Truman  &  Cooper,  p.  extension,  87,  2049. 

1888.  Truman  &  Cooper,  200 1.  f.  p.  extension, 
$10,656.60,  89,  2064. 

1890.  Tniman  &  Cooper,  150 1.  f.  p.  extension, 
$9,893,  91,  2650. 

1893.  D.  A.  MoLeod,  200  1.  f.  p.  extension, 
piles,  St.,  etc.,  $14,619.40,  93,  2736.  Actual  cost, 
$64.49  1.  f.  94,  2077. 

1894.  'Wisconsin  Dredge  &  Dock  Co.,  900  1.  f. 
p.  extension,  piles,  st,  etc.,  $13,429.29,  96,  2633. 
Actual  cost  of  work,  $16.05 1. 1.,  96,  2496. 

1900.  E.  Gillen,  crib  break'r  constr.  (lumber, 
St.,  piles,  ironwork),  about  $82,000,  00, 3691. 

1903.  N.  J.  Gaylord,  constr.  200'  n.  p.  exten- 
sion and  600'  s.  p.  extension  (prices  given),  03, 1866. 

1906.  J.  G.  Newbegin,  lumber  (prices  given), 
07,1890. 

1907.  Carstens  &  Earles  (Ine.),  lumber,  (prices 
given);  Burk,  Smith  &  Nelson,  bldg.  196'^  crib 
break'r  (prices  given),  07, 1890. 

1910.    Ernst  Schmidt,  dr.,  180  c.  y.,  10,  2122. 


ENGDIHEBS. 

Cblet  at  Engineers.  R.,  66,  S,  iii,  12;  67,  22; 
68,  29;  69,  26;  70,  36;  71,  33;  73,  32;  73,  33;  74, 
39;  76,  43;  76,  96;  77,  100;  78,  116;  79,  154;  80, 
206;  81,  278;  83,  274;  83,  282;  84,  282;  86,  30,'>; 

86,  299;  87,  265;  88,  241;  89,  280;  90,  253;  91, 
323;  93,  309;  93,  352;  94,  324;  96,  361;  96,  317; 
97,  401,  408;  98,  392,  399;  99,  466,  473;  00,  630; 
01,  521;  03,  446;  03,  483;  04,  527;  06,  634;  06, 
689;  07,  614;  08,  669;  09,  695;  10,  770;  11,  827; 
13,990. 

Boards.  Board  au.  act  Mar.  3,  1905,  to  inquire 
into  effect  of  wave  action.  B.,  July  15, 1905  (H.  D. 
62,  59th,  1st),  06,  645;  reoom.  addl.  1.  of  200'  to 
landward  end  of  n.  break'r,  and,  as  soon  as  funds 
available,  constr.  of  such  1.  to  new  s.  break'r  as 
may  be  found  necessary,  06, 1747. 

In  cbarge: 

Lt.  Col.  J.  Kearney,  1864;  76,  ii,  376. 

Maj.  J.  D.  Graham,  1866.  B.,  S.  D.  42,  35th 
Cong.,  1st  sess.,  p.  73. 

Lt.  Col.  T.  J.  Cram,  1864-66.    K.,  66, 18,  20. 

Lt.  Col.  Sitgreaves,  1865-66;  66,  20,  iv,  91. 

Maj.  J.  B.  Wheeler,  1866-70.  R.,  66,  iv,  127; 
67, 75;  68, 101. 

Maj.  D.  C.  Houston,  1870-76.  B.,  70,  94;  71, 
112;  73, 121;  73,  205;  74, 146. 

Maj.  H.  M.  Robert,  1875-83.  R,  76,  206;  76, 
ii,  372;  77,  864;  78,  1162;  79,  1518;  (Lt.  Col.)  80, 
1920;  81,  2098,  2102;  83,  274,  2149. 

Capt.  F.  A.  Hinman,  1883-84.    R.,  83, 1690. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  B.,  84,  1855; 
86, 2001. 

Capt.  C.  E.  L.  B.  Davis,  1886-91.    R.,  86,  1670; 

87,  2047;  (Maj.)  88,  1853;  89,  2063;  90,  2346;  91, 
2649. 

Col.  O.  M.  Poe,  1889.    R.,  89,  2243. 

Maj.  J.  F.  Gregory,  1892-94.  B.,  93,  2194;  93, 
2733;  94, 2075. 

Capt.  C.  F.  Palfrey,  1896.    R.,  96,  2630. 

Capt.  G.  A.  Zinn,  1896-98.  B.,  96,  2496;  97, 
2685,  2761;  98,  2320. 

Capt.  J.  G.  Warren,  1899-1905.  B.,  99,  2762, 
2812;  00,  3687;  (Maj.)  01,  2931;  03,  2063;  03, 1853; 
04,  2830;  06,  2034. 

Maj.  W.  V.  Judson,  1905-09.  B,  06,  1748;  07, 
1889;  08, 1962. 

Maj.  T.  H.  Bees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  B,  09, 1965;  10, 
2122;  11,  2326;  13,  2515. 

Assistants: 

J.  M.  Berrien,  76,  li,  376. 
Lts.  Center  and  Hose,  76,  ii,  376. 
Lt.  J.  B.  Quinn.    B.,  67, 75. 
W.  H.  Hearding.    B.,  68, 101;  73,  121;  73,  205; 
74, 146;  76,  206. 
L.  Y.  Schermerbom.    B.,  81, 2104. 

ESTIMATES.    (See  Plans  and  Projects.) 

Est.  increased,  1874,  on  account  of  limited  app., 
to  $22,000,  74, 148. 

LEGAL  FROCEEDIIVGS. 

Limits  defined  for  lawful  deposit  of  dr.  and  other 
material  in  Lake  Michigan  in  vicinity  of  Sheboy- 
gan, approv.  by  Sec.  of  War,  1899,  99,  2763. 

LEGISLATION. 

Subject  of  H.  imp.  considered  by  a  county  con- 
vention, 76,  ii,  375. 
H.  work  au.  by  Wisconsin,  76,  ii,  376. 

OPEEATIONS.i    (See  Private  work.) 

1867-68.  N.  p.,  128  1.  f.  crib  p.  and  128  1.  f. 
superstr.  built;  s.  p.,  320  1.  f.  crib  p.  and  320  1.  f. 
superstr.  built;  29,576  c.  y.  dr.,  68,  30,  102;  76, 
ii,  376. 


*  Allotment. 

1  Condition  of  work  in  1854,  76,  ii,  376.  History  of  work  to  1875,  76,  ii,  374.  Abstracts  of  materials  and 
labor,  67, 77;  68, 102;  73, 122;  76,  207;  76,  ii,  373;  77, 866;  78, 1162.  1876,  $3,000  aUotted  for  protectinR 
work,  76,11,36. 


30462°— H.  Doc.  740,  63-2- 
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1868-69.  9,034  c.  y.  dr.;  cribs  reflUed,  69,  26; 
76,  ii.  376. 

1869-70.  S.  p.,  192  1.  f.  crib  p.  built;  2  outer 
cribs  damaged  and  removed,  70, 36, 94. 

1870-71.  S.  p.,  128  1.  f.  superstr.  built;  2  cribs 
replaced,  71, 33, 112, 113. 

1871-73.  N.  p.,  320 1.  f.  crib  p.  built;  s.  p.,  128 
1. 1.  crib  p.  built,  78,  32, 121, 122;  76,  ii,  377. 

1873-73.  N.  p.,  50  I.  1.  crib  p.  built;  s.  p.,  320 
1.  f.  superstr.  buut;  3,C0O  c.  y.  dr.;  cribs  sunt  on 
St.  foundation  4'  h.,  73,  33,  205,  206;  76,  ii,  377. 

1873-74.  N.  p.,  288  1.  1.  superstr.  built;  s.  p., 
50 1. 1.  crib  p.  and  128 1.  f .  superstr.  built;  2,000  c.  y. 
dr.;  repairs  to  superstr.,  74,  39, 147;  76,  ii,  378. 

1874-76.  N.  p.,  40  1.  f.  crib  p.  and  SO  1.  f. 
superstr.  built;  s.  p.,  60  1.  f.  superstr.  built;  40,000 
c.  y,  dr.;  ohan.  2,000'  1.,  15'-16'  d.;  repairs,  75,  43, 
206, 207;  76,  ii,  378. 

1875-76.    Repairs,  76,  ii,  373. 

1876-77.  N.  p.,  137  1.  1.  superstr.  built;  s.  p., 
413 1.  i.  superstr.  built;  repairs,  77, 100,  865. 

1877-78.  N.  p.,  130  1.  f.  superstr.  built;  s.  p., 
138  1.  f.  superstr.  built;  7,117  c.  y.  dr.;  repairs  to 
superstr.;  260'  walk  laid,  78, 116, 1162. 

1878-79.  S.  p.,  368  1.  f.  superstr.  buUt  (re- 
pairs), 79, 154,  ia8. 

1879-80.  62  1.  f.  oJ  old  superstr.  removed  and 
rebuilt;  6,955  c.  y:  sand  dr.  from  cbaa.  bet.  ps., 
80, 1920. 

1880-81.  9,456  c.  y.  dr.  on  bar  and  bet.  ps., 
81, 2099. 

1881-83.  107  1.  f .  pile  p.  and  60  1.  f.  o£  crib  p. 
built;  11,671  c.  y.  dr.  from  bar  and  cban.,  83,  2149. 

1883-83.  250  1.  f.  crib  p.  and  24  1.  f.  pile  p. 
buat,  -witli  superstr.  for  same;  5,408  c.  y.  dr.  from 
chmi.  through  outer  bar,  83, 1690. 

1883-84.  250  1.  i.  cribwork  with  superstr.  for 
same  built  and  sunk  in  extensfon  of  n.  p.;  6,426 
0.  y.  dr.  from  chan.,  84, 1856. 

1884-85.  Crib  constr.  commenced  under  Tru- 
man &  Cooper's  contract;  35,882  c.  y.  dr.  from 
Chan.;  300 1. 1.  of  n.  p.  riprapped,  85,  2001. 

1885-86.  S.  p.  extended  360';  95'  of  superstr. 
built,  86, 1670. 

1886-87.  10,075  c.  y.  removed  by  U.S.  dr.,  87, 
2048. 

1887-88.  N.  p.  extended  200';  14,486  c.  y.  dr., 
88, 1854. 

1888-89.  S.  p.  extension  begun  under  con- 
tract; 20,150  c.  y.  dr.  by  hired  labor,  89, 2063. 

1889-90.  200  1.  f.  s.  p.  extension  completed 
under  (jqntract;  150  1.  f.  shore  end  of  s.  p.  rebuilt 
above  water  line  by  hired  labor,  and  minor  repairs 
made  to  n.  and  s.  ps.,  90, 2347. 

1890-91.  25,325  c.  y.  dr.;  62  cords  of  st.  used 
in  refilling  s.  p..  91,  2549. 

1891-93.  N.  p.  extended  160';  17,030  c.  y.  dr. 
by  hired  labor,  93, 2194. 

1893-94.  Extension  of  n.  and  s.  ps.  in  progress, 
39,490  c.  y.  dr,,  sand  fences  repaired,  minor  repairs 
made  to  ps.,  and  dr.  plant  repaired,  93,  2734.  N. 
and  s.  ps.  extended  100'  each,  and  ps.  strengthened, 
94  2075. 

1894.^6.  P.  extension  in  progress,  42,892  c.  y. 
dr.,  and  dr.  plant  repaired,  95,  2631.  S.  p.  ex- 
tended 900 1. 1;  minor  repairs  made,  and  30,491  c.  y. 
dr.,  96,  2496. 

1896-97.  44,239  c.  J.  dr.,  1,200  1.  f.  old  p.  re- 
moved, about  100 1.  f.  pile  p.  built,  and  warehouse 
constr.,  97,  2685. 

1897-98.  46,699  c.  y.  dr.;  3,000  c.  y.  St.  ftUlng 
dr.  from  old  p.  and  used  as  filling  for  new  p.  and 
for  riprapping;  several  wrecks,  discovered  during 
dr.,  removed;  228 1.  f .  pile  p.  built;  200 1.  f.  superstr. 
of  n.  p.  rebuilt;  both  ps.  repaired,  and  dr.  plant 
repaired,  98,  2320. 

1898-99.  23,706  o.  y.  dr.;  minor  repairs  made 
to  ps.  and  to  plant,  99,  2763. 

1899-00.  St.  foundation  of  break'r  about 
completed,  and  crib  constr.  in  progress;  12,096 
c.  y.  dr.,  00, 3688. 

1900-01.  20,047  0.  y.  dr.,  600'  break'r  built, 
repairs  to  H.  p.,  01, 2931. 

1901-03.  1,057  c.  y.  removed  from  chan.; 
minor  repairs  to  p.  and  dr.  plant,  03, 2064. 

1903-03.  12,230  0.  y.  (fr.,  120  1.  f.  of  n.  p.  re- 
moved 3  cribs  100'  1.  built,  03, 1863. 


1903-04.  32,277  c.  y.  removed  from  chan., 
repairs  to  n.  p.,  560'  n.  p.  removed,  400'  built  on  p. 
extension,  04,  2830. 


1904-05.    22,138  c.  y.  dr.,  p.  extension  work 
completed;  work  on    sheet- 
progress,  06, 2034. 


«t-pile  revet,  n.   p.   in 


1906-06.  6,543  c.  jr.  dr.;  minor  repairs  to  p.; 
sheet-pile  revet,  work  m  progress,  06, 1748. 

1906-07.  16,368  c.  J.  dr.;  minor  repairs  to 
break'r,  07, 1889. 

1907-08.  7,622c.  y.  dr.;  minor  repairs  to  deck- 
ing of  break'r;  work  on  196'  extension  of  break'r 
in  progress,  08, 1962. 

1908-09.  28,303  c.  y.  dr.;  196'  extension  to 
break'r  completed,  09, 1965.  • 

1909-10.  19,986  c.  y.  dr.;  minor  repairs  to 
break'r  by  hired  labor,  10, 2122. 

1910-11.  12,619  c.  y.  dr.;  repairs  to  H.  p.,  11, 
2326. 

1911-13.  15,157  0.  y.  dr.;  inshore  portion  of 
superstr.  of  s.  p.  rebuilt,  13, 2515. 

PHYSICAL  CHABACTEBISTICS. 

General  characteristics  of  Sheboygan  E.,  76,  ii, 
374. 

Character  of  lake  bed  a  source  of  difficulty  in 
placing  and  retaining  cribs  in  position  and  keeping 
open  Chan.,  71,  113;  78,  122;  73,  206;  74,  148; 
76,  ii,  377. 

Description  of,  97, 2762;  99, 2813. 

H.  at  mouth  of  the  B.  of  same  name  on  w.  shore 
of  Lake  Michigan,  97,  2762;  and  about  50  m.  n. 
of  Milwaukee,  the  nearest  Hs.  being  also  25  m. 
distant  n.  and  s.,  97, 2764. 

Bar  formation,  00, 3688. 

Condition  of  imp.,  depths,  etc.,  01,  2931;  03, 
2064;  03,  1854;  04,  2831;  OS,  2034;  06,  1748;  07, 
1889;  08,  1963;  09,  1965;  10,  2122;  11,  2326;  18, 
2515. 

PLAN.    (See  Estimates  and  Projects.) 

By  J.  M.  Berrien,  1838,  plan  of  imp.;  est.,  $89,900, 
76,  ii,  376. 

PRIVATE     (CITY     AND     COUNTY,     AND 
PRIVATE)  WORK. 

App.  by  city  and  county  of  Sheboygan  for  H. 
imp.,  aggregatmg  $65,000,  expend,  under  direction 
of  H.  commissioners,  76,  ii,  376. 

1858.  450  1.  f.  crib  p.  completed  on  n.  p.  and 
150 1.  f.  on  s.  p.,  76,  ii,  376. 

1854.  100  1.  f.  crib  p.  completed  on  s.  p.,  76, 
ii,  376. 

1860.  100  1.  f.  superstr.  on  n.  p.;  96  1.  f.  crib- 
work  comuleted  on  s.  p.,  76,  ii,  376.  County  of 
Sheboygan  furnished  dr.  for  L.  B.  Mmzy,  U.S. 
contractor  for  dr.,  68, 30, 102, 103. 

1878.  Expense  of  towing  dr.  and  dump  scows 
paid  by  city  of  Sheboygan,  78, 1162. 

Owners  of  property  adjacent  to  that  transf.  to 
U.S.  by  city  of  Sheboygan  for  w.  chan.,  constr.  935 
1.  f.  revet  on  line  of  new  p.,  97, 2685. 

Bepairs  to  break'r,  damaged  by  SS.  Hendrick 
S.  Bolden,  paid  for  by  owner  of  vessel,  06, 1748. 

Description  of,  13, 990. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Cram,  1866,  extension  of  ps.  to  12',  re- 
quiring 120*  on  n.  and  320'  on  s.  p.,  and  removal  by 
dr.  of  aU  material  to  12';  est.,  S44,188,  66,  19,  24. 
ili,  12,  67,  75. 

Revised  by  Maj.  Wheeler,  1866,  according  to 
prices  of  contract  made  for  this  work,  154,956.83, 
66,  iv,  127, 129;  74,148. 

By  Maj.  Wheeler,  1867,  extend  ps.  about  200' 
(across  bar  lying  in  front  of  entrance)  to  12'  curve; 
also  dr.  bet.  ps.;  est.,  $49,000,  67,  22;  68,  29;  74, 
148;  76,ii,  372. 

By  Maj.  Houston,  1873,  completion  of  superstr., 
protection  of  p.  heads,  with  dr.  in  chan.  to  obtain 
16';  est.,  120,000,  73,  33,  206;  81,  2105.  (Total 
amount  app.,  1852  to  1880,  incl.,  $190,448.91.) 

In  1852  and  1864,  $20,000  app.,  applied  in  exten- 
sion of  work  undertaken  by  city  of  Sheboygan,  76, 
ii,  374;  81,  2105. 


[See  pp.  14-22  for"! 
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By  Lt.  Col.  Robert,  1881,  extension  of  ps.  to  20' 
carve  in  Lake  Michigan,  by  oonstr.  of  1,086  1.  f. 
of  pile  p.  and  900  1.  f.  of  crib  p.-  also  excavation  of 
Chan.  18'  x  200'  at  outer  end,  decreasing  to  14'  at 
shore  line;  est.,  $160,000,  81, 2104,  2108.  Increased, 
1884,  to  $195,000,  84, 1856;  87,  2047;  91,  2549. 

By  Maj.  Gregory,  1894,  constr.  1,200  1.  f.  pile  p., 
beginning  at  shore  line,  to  obtain  uniform  entrance 
W.J  removal  of  inner  section  of  s.  p.  and  doclss 
adjacent  thereto,  and  dr.  area  inclosed  by  line  of 
old  s.  p.  to  adjoining  docks  and  line  of  new  pile 
p.  prolonged  to  Sheboygan  R.,  to  19',  96,  2495. 

In  1897  Capt.  Zinn  reduced  est.  of  cost  for  com- 
pleting work  of  imp.  from  $55,900  to  $26,600,  97, 
2685. 

By  Capt.  Zinn,  1897,  21'  chan.  by  p.  extension; 
est.,  $75,000,  97,  2764;  99,  2763. 

By  Capt.  Zinn,  1899,  700'  crib  break'r  on  pile 
foimdation  (changed  later  to  st.  foundation)  in 
front  of  n.  mouth;  est.,  $77,000,  99,  2762,  2814;  00, 
3688. 

Maj.  "Warren  recom,  addl.  app.  be  made  to  ex- 
tend brealc'r  100',  and  complete  adopted  proj.; 
est.,  $11,714,  01,  2932. 

"Existing"  proj.  provides  for  break'r  700'  1., 
or  extending  Doth  H.  p.,  and  for  chan.  21'  d.; 


est.,  $152,000  (H.  D.  327,  54th,  2d,  and  H.  D.  53 
65th,  3d),  03,  445. 

Maj.  W.  V.  Judson  recom.  extension  of  n.  break'r. 
R.,  Dec.  13,  1906;  est.,  $263,000  (Com.  D.  3,  69th, 
2d),  09, 1966. 

Act  July  26,  1912,  modified  proj.  of  1907,  to  post- 
pone constr.  of  s.  break'r,  13,  990. 

SURVEYS. 

By  Lts.  Center  and  Rose  and  J.  M.  Berrien,  1836 
76,  li,  376. 
By  Maj.  Graham,  1866,  S.  D.  42,  35th  Cong.,  1st 

Ex.  by  Lt.  Col.  Cram,  1864,  66, 13;  76,  H,  376. 

Of  H.,  1881,  81, 2102. 

Sur.,  1890,  by  Maj.  Davis,  90,  2347. 

Sur.  with  view  to  obtaining  21'  au.  act  June  3, 
1896;  made,  1897,  by  Capt.  Zinn  (see  Projects),  97, 
2761. 

Minor  sur.    (See  each  an.  R.) 

Sur.  for  ascertaining  best  method,  and  expense 
of  preventing  injurious  effect  of  ne.  seas,  au.  joint 
resol.  June  8,  1898;  made,  1898,  by  Capt.  Zinn 
(R.  fav.;  see  Projects),  99,  2812. 

Maps.  (H.  D.  62,  59th,  1st.)  76,  ii,  372,  375; 
81,  2104;  88,  1854;  93,  2734;  97,  2764;  03,  1864; 
09, 1968. 


MM-31(b)         STONE  HAVEN  HARBOR,  WIS. 


ENGINEERS. 

Chief  of  Engineers.    R.,  04,  636,  2913. 

Boards.  BERH.  R.  that  it  is  not  desirable  to 
undertake  imp.,  04, 2915. 

In  charge.  Maj.  J.  G.  Warren,  1904.  R,,  04, 
2913. 

PHTSICAL  CHARACTERISTICS. 

Stone  Haven  located  on  w.  shore  of  Lake  Mich- 
gan,  about  8  m.  n.  of  Port  Washington,  Wis. 


Village  of  Belgium,  about  2i  m.  w.,  nearest  RR. 
shipping  point.  Lake  bottom  in  vicinity  is  gen- 
eraUy  a  thin  layer  of  sand  overlying  limestone  r. 
04,  2914. 


SURVEY. 

Pre.  ex.  au.  act  June  13, 1902,  with  view  to  imp. 
same  by  constr.  of  ps.  or  otherwise,  etc.  R.  by 
Maj.  Warren,  July  21, 1902'  (unfav.),  04,  636. 


MM-33    PORT  WASHINGTON  (Ozaukee)  HARBOR,  WIS. 

Local  business  monopolized  by  br.  p.  owners 
previous  to  imp.  of  H.,  76,  ii,  381. 

Description  of,  local,  00,  3766. 

Small,  and  of  local  character,  03,  484. 

Description  of,  04, 2901,  2903. 

Believed  that  proj.  has  no  effect  in  controlling 
rates,  06, 635;  except  on  coal  for  local  consumption, 
06, 690. 

Proj.  has  considerable  effect  on  rates,  09,  697. 

1911,  10,362 1.,  13,  993. 

CONTRACTS. 

1870.  A.  Conro,  dr.  and  accessories,  $150  per 
day,  71, 114;  76,  ii,  381. 

1871.  A.  Conro,  materials. and  labor,  71,  114; 
73,123. 

1873.  A.  Conro,  dr.  and  accessories,  $15  per- 
hour,  73,  207;  76,  ii,  382. 

1873.  A.  Conro,  materials  and  labor,  73,  207; 
74,149. 

1874.  A.  Conro,  dr.  and  accessories,  $125  per 
day,  75,  209;  76,  ii,  383. 

1875.  A.  Conro,  dr.,  34.60  c.  y.,  76,  ii,  379 

1880.  Knapp  &  Gillen,  p.  extension,  80, 1923. 
Truman  &  Cooper,  p.  extension,  81, 2111. 

1881.  Truman  &   Cooper,  p.   extension,   81, 

1883.  Truman  &  Cooper,  superstr.  constr.,  83, 
1695. 

1883.  Rand  &  Burger,  dr.  hull  and  scows,  83, 
1694. 


APPROPRIATIONS. 

1870, 

$15,000,70,39. 

1871, 

15,000,71,34. 

1872, 

16,000,73,32. 

1873, 

16,000,73,34. 

1874, 

10,000,  74,39. 

1875, 

10,000,  75,44. 

1876, 

8,000,  76,97. 

1878, 

5,000,78,116,1164. 

1879, 

7,600,79,155,1621. 

1880, 

20,000,80,1923. 

1881, 

17,000,81,2110. 

1882, 

17,000,83,2162. 

1884, 

10,000,84,1859. 

1886, 

6,000,86,1673. 

1888, 

6,000,88,1857. 

1890, 

3,000,90,2350. 

1892, 

6,500,93,2197. 

1894, 

5,000,96,2636. 

1896, 

8,500,96,2600. 

1899, 

4,400,99,2766. 

1902, 

6,000,03,2066. 

1909, 

*4,000,  09, 1969. 

1910, 

30,000,  10,2125. 

1912, 

2,600,13,2617. 

Total,  241,400    (incl.    misc.,    $241,468.25,    13, 
2517). 
COMMERCE. 

C.  importance  of  Port  Washington,  70,  119,  120; 
71, 114;  73, 123;  73,  207;  76,  ii,  382,  384. 


*  Allotment, 


iH.  D.  218,6Sth,2d, 
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1884.  Truman  &  Cooper,  p.  extension,  85, 
2004. 

1886.  Truman  &  Cooper,  p.  extension  and 
superstr.  constr.,  87, 2062. 

1893.  Wisconsin  Dredge  &  Dock  Co.,  100  1.  I. 
crib-p.  extension— timber,  St.,  etc. — actual  cost, 
$58.11 1.  J.  ($6,811.88),  93,  2739,  2740. 

1910.  A.  F.  Bues,  dr.  sand  and  mud,  17J<f 
c.  y.,  and  hardpan  and  bowlders,  34fil!  c.  y.,  11, 
2329. 

1911.  Rieboldt,  Wolter  &  Co.,  constr.  wooden 
St.  barge,  $10,960,  chargeable  to  various  H.  app., 
11,2330. 

ENGINEERS. 

Chlet  o(  Engineers.    B..,  69,  29;  70,  39;  71, 

34;  78,  32;  73,  33;  74,  39;  75,  43;  76,  97;  77, 101; 
78,  116;  79,  154;  80,  206;  81,  278;  83,  274;  83, 
283;  84,  283;  86,  306;  86,  300;  87,  266;  88,  242; 
89,  281;  90,  253;  91,  324;  93,  310;  93,  363;  94, 
326;  95,  362;  96,  317;  97,  401;  98,  393;  99,  466, 
474;  00,  531,  639;  01,  521;  03,  445;  03,  484;  04, 
628,  536,  2899;  05,  636;  06,  690;  07,  616;  08,  660; 
09,  697;  10,  771,  781;  11,  829;  13,  992. 

Boards: 

At  an  early  day  a  plan  of  imp.  submitted  to 
BE.  lor  extending  2  parallel  ps.  to  10'  curve,  and 
excavation  of  an  interior  or  K.  basin,  76,  il,  381. 

BEKH.    (See  Surveys.) 

In  charge: 

Mai.  J.  B.  Wheeler,  1870.    B.,  70, 119. 

Maj.  D.  C.  Houston,  1870-75.  B.,  71,  113;  73, 
123;  73,  207;  74, 149. 

Maj.  H.  M.  Robert,  1875-83.  B.,  75,  209;  76, 
ii,  379;  77,  866;  78,  1163;  79,  1619;  80,  1922;  81, 
2109;  83,  2151. 

Capt.  F.  A.  Hrnman,  1883-84.    E.,  83, 1693. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  B.,  84,  1858; 
85, 2003. 

Capt.  C.  E.  L.  B.  Davis,  1886-91.  B.,  86,  1672; 
87,  2060;  (Maj.)  88,  1856;  89,  2065;  90,  2349;  91, 
2551. 

Maj.  J.  F.  Gregory,  1892-94.  E.,  93,  2196;  93, 
2738;  94,  2079. 

Capt.  C.  F.  Palfrey,  1895.    E.,  95,  2634. 

Capt.  G.  A.  Zlnn,  1896-98.  E.,  96,  2498;  97, 
2687;  98,  2322. 

Capt.  J.  G.  Warren,  1899-1905.  E.,  99,  2765; 
00,  3692,  3766;  (Maj.)  01,  2934;  03,  2066;  03, 1865; 
04,  2833,  2899;  05,  2036. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1760;  07, 
1892;  68,  1965. 

Maj.  T.  H.  JEtees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  E.,  09,  1969;  10, 
2124;  11,2329;  13,2517. 

Assistants: 

W.  T.  Casgrain.    E.,  70, 119, 120. 
W.  H.  Hearding.    E.,  73, 123;  73,  207;  74, 149; 
75, 209. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Wheeler,  1869,  exterior  or  outer  H. 
similar  to  that  at  Chicago;  est,  about  $900,000, 
70, 119. 

By  Maj.  Wheeler,  1870,  paraJIel  ps.  to  14',  excava- 
tion and  revet,  of  E.  basin,  and  dr.  to  14';  est 
$164,527.17,  70,  120,  121,  122. 

By  Maj.  Robert,  1876,  excavation,  to  13',  of  n 
basin  200'  x  700';  est.,  $27,000,  76,  ii,  380;  77,  866 

LEGISLATION. 

Legislation  by  State  tor  levy-  of  a  tax  of  $15,000 
on  property  in  town  of  Port  Washington,  to  be 
applied  to  H.  imp.,  71, 113;  76,  ii,  381. 

OPEBATIONS. 

Abstracts  of  materials  and  labor,  71,  114;  73, 
123;  74, 149;  76,  209;  77,  867. 

1870-71.    Dr.  in  R.  and  basin,  71, 113. 

1871-73.  N.  p.,  320  I.  f.  crib  p.  and  320  1.  f. 
superstr.  built;  s.  p.,  320  1.  f.  crib  p.  and  320  1.  f. 
superstr.  built,  dr.  in  chan.  and  for  cribs,  73,  32, 
123;  76,ii,382. 


1873-73.  14,002  c.  y.  dr.  (cost  of  dr.  c.  y., 
49.11t),  73, 33,  207;  76,  il,  382.  - 

1873-74.  N.  p.,  100  1.  f.  crib  p.  and  100  1.  f. 
superstr.  built;  s.  p.,  100  1.  f.  crib  p.  and  100  1. 1. 
superstr.  built;  206 1.  f.  pile  dock  and  revet;  13,992 
c.  y.  dr.  (cost  of  dr.  c.  y.,  66ii|!),  74,  39, 149;  76,  ii, 
383. 

1874.-75.  200  1.  f.  pile  dock  and  revet,  and 
19,831 0.  y.  dr.  (cost  of  dr.  o.  y.,  36.21({),  75,  43, 209. 

1875-76.  24,287  c.  y.  dr.,  repairs  (cost  of  dr. 
o.  y.,  34.6*),  76,  97,  ii,  379. 

1876-77.    Repairs,  77, 101,  866. 

1877-78.  50,477  c.  y.  dr.  (cost  c.  y.,  12.35(!), 
78, 116, 1163;  79, 1520. 

1878-79.  58,393  c.  y.  dr.  (average  cost  of  dr. 
c.  y.,  11.170);  repairs  of  dr.,  79, 154, 1620. 

1879-80.  3,410  0.  y.  sand  dr.  from  bet.  ps.;  2 
cribs  built  and  sunk  in  extension  of  n.  p.;  s.  p. 

■  superstr.  partly  refilled;  breach  in  s.  embankment 
of  w.  basm  repaired  by  city  of  Port  Washington, 
80, 1922. 

1880-81.  6  cribs  built  and  3  sunk  in  extension 
ofn.  p.,  81,2109. 

1881-83.  11  cribs  built  and  sunk,  4  in  exten- 
sion of  n.  and  7  in  extension  of  s.  p.;  49,063  c.  y. 
dr.  from  n.  basin  and  from  chan.;  86  piles  removed 
from  basin  entrance,  S3,  2151. 

1883-83.  One  crib  sunk  in  s.  p.  extension; 
partial  superstr.  built  over  14  crib  superstrs.,  83, 
1693. 

1884-85.  350  1.  f.  n.  and  250  1.  i.  s.  p.  superstr. 
completed;  16,613  c.  y.  dr.  from  chan.,  85, 2003. 

1885-86.  27,194  c.  y.  dr.  from  H.;  3  outer 
cribs  of  n.  and  s.  ps.  protected  with  74  cords  of 
riprap,  86, 1672. 

1886-87.  One  50'  crib  sunk  in  extension  of 
n.p.,  87,  2061. 

1887-88.   60  1.  f.  of  superstr.  built  upon  crib 

■  No.  17,  n.  p.,  88, 1857. 

1888-89.  3,610  c.  y.  dr.  by  hired  labor,  89, 
.2066. 

1889-90.  25,525  c.  y.  dr.,  and  repairs  to  n.  p. 
made  by  hired  labor,  90,  2349. 

1890-91.  9,486  c.  y.  dr.  from  entrance  cban. 
and  basins,  91,  2551. 

1891-93.    14,360  c.  y.  dr.;  40  cords  of  st.  used 
in  refilling  p.  heads,  93, 2197. 
1893-93.    S.  p.  extended  100 1. 1, 93, 2738. 
1893-94.    N.  p.  repaired,  94, 2079. 
1894-96.    11,110  c.  y.  dr.,  95,  2635. 
1895-96.    30,873  0.  y.  dr.,  96, 2499. 
1896-98.    370 1.  f.  of  n.  and  320  1.  f.  of  s.  p.  re- 
paired, and  minor  repairs  made,  97, 2687;  98, 2322. 
1898-99.    Ps.  repaired;  6,928  c.  y.  dr.,  99, 276S. 
8,068o.  y.  dr.,00,3693. 
9,231c.  y.dr.by  U.S. plant,01, 2934. 
10,291  c.  y.  dr.;  plant  repaired,  03, 


10,709  c.  y.  dr.,  06, 1750. 

Outer  100'  n.  p.  rebuilt  above  water, 

4,056  c.  y.  dr.  under  contract,  08, 

13,606  c.y.dr.  by  U.S.  plant,  10, 2124. 
3,384  c.  y.  dr.  to  restore  13'  d., !  '" 


1899-00, 
1900-01. 
1903-03. 

1855-1866. 

1905-06. 

1906-07. 
07, 1892. 

1907-08. 
1965. 

1909-10. 

1910-11. 
repaired  by  U.S.  plant.    Under  18'proj.  79,189c.y. 
sand  and  mud  and  22,967  c.  y.  bowlders  and  hsrd- 
pan  dr.  by  contract,  11, 2329. 

1911-13.  N.p.  repaired;  8,037  c.  y.dr.by  U.S. 
plant  to  restore  18'  d.,  13, 2517. 

FHTSICAIi  CHABACTEBISTICS. 

Physical  characteristics  of  Sauk  R.,  70, 119, 120; 
76,  il,  381. 

Small  amount  of  shore  drift,  70, 120. 

Bottom  of  lake  hard  clay,  mixed  with  bowlders 
and  gravel,  fav.  for  cribwork,  71, 114;  73, 123;  76, 
ii,  382. 

Description  of,  00, 3767. 

Large  deposits  in  the  chan.  an.,  00, 3693. 

A  small  E.,  Sauk  R.,  empties  into  Lake  Michi^n 
at  this  place.  The  volume  of  its  discharge  is  in- 
significant, but  a  dike  and  revet,  has  been  constr. 
to  keep  from  the  H.  the  material  it  brings  dovm 
during  freshets,  96, 2499. 

De.soription  of,  04,  2900,  2902. 

Condition  of  work  and  d.  of  w.,  01, 522, 2934;  02i 
2065-2066  03,  484, 1856;  05, 2036;  06,  590, 1750;  08, 


rSee  pp.  14-22  fori 
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661, 1965;  09, 1969;  10, 772, 2126;  11, 829, 2329;  13, 
093,  2917. 
Damage  by  stonn,  1911, 13, 2517. 

FLANS.    (See  Estimates  and  Projects.) 
Submitted  to  BE.,  previous  to  1869,  for  2  parallel 

ps.  200'  apart,  from  shore  line  to  10'  of  wa^r;  also 

excavation  of  an  interior  or  E.  basin,  200'  x  600', 

76,ii,381. 
By  Maj.  'Wheeler,  1870,  outer  H.  similar  to  tliat  at 

CMoago;  est.,  $900,000;  not  recom.,  70, 119. 

PKIVATE  AND  COBPOSATE  WOBK. 

115,000  raised  by  taxation  for  H.  imp.,  71,  113; 
76,  ii,  381.  Agreement  of  citizens  with  Albert 
Ctonro  for  dr.  for  cribs,  71, 114;  73, 123;  76,  ii,  383. 
Docking  of  B.  basin,  74, 149;  76,  ii,  382. 

PBOJECTS.    (See  Estimates  and  Projects.) 

By  Maj.  Wheeler,  1869,  2  parallel  crib  ps.,  200' 
apart,  extending  to  14'  of  water,  and  excavation  and 
revet,  of  a  w.  E.  basin,  70,  119;  est.,  $154,527.17, 
70, 119.  Proj.  chiefly  based  on  the  old  plan  sub- 
mitted to  BE. ,.76,  ii,  381. 

By  Maj.  Houston,  1870,  modifying  foregoing  as 
follows:  Direction  of  ps.  changed,  w.  bet.  ps.  re- 
duced to  ISO';  inside  basin  200'  x  600',  dr.  to  13',  73, 
207;  76,  ii,  380,  381. 

By  Maj.  Eobert,  1876,  excavate  to  13'  a  basin  on 
n.  side  of  Chan.,  200'  x  700';  est.,  $27,000,  76,  ii,  380; 
77, 866;  78, 1163;  79, 1519. 


Total  est.  of  proj.  of  1869,  with  modifications  of 
1870  and  1876,  $181,500,  77,  866;  83, 1693;  87,  2050. 

Act  June  25,  1910,  au.  increasing  d.  in  ohan.  and 
basins  to  18'  below  datum,  in  a<3cordance  with  plan 
(H.  D.  306,  61st,  2d);  est.,  $30,000,  with  $2,500  an. 
mainten.,  10, 772. 

SUE  VETS. 

An  early  sur.,  76,  ii,  381. 

Eesur.  au.,  69,  29;  76,  ii,  381;  made,  under  di- 
rection of  Maj.  Wheeler,  by  W.  T.  Casgrain,  1869, 
70, 119. 

By  Maj.  Eobert,  1878,  79, 1519. 

Ex.  for  15'  Chan,  by  extension  of  ps.  300'  and  pro- 
tection of  same  by  breakw'r,  au.  act  Mar.  3,  1899; 
made,  1899,  by  Capt.  Warren  (B.  unfav.),  00, 3766. 

Pre.  ex.  au.  act  June  13,  1902.  B.,  by  Maj. 
Warren,  Jan.  13,  1903.  (H.  D.  227,  68th,  2d.)  Ee- 
viewed  by  BEEH.  Further  imp.  not  advisable  at 
"present"^'  time,  04,  536,  2899-2903. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909.  B.  by  Maj. 
Bromwell,  May  25  and  Sept.  14,  1909,  resp.  Plan 
for  imp.  mvolving  experimental  dr.  to  d.  18'  in 
Chan,  and  basins  at  est.  cost  of  $30,000  presented 
(H.  D.  306,  61st,  2d)  (see  Projects),  10,  781. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,  992. 

Maps: 

76,ii,380;  78,1164;  81,2110;  93,2740;  03,1856. 

Plat  of  the  H.,  Nov.,  1878,  79, 1520. 


MM-33 


MILWAUKEE,  WIS. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Milwaukee  H.,  Wis 

Milwaukee  B.  (H.  of  refuge) 

Milwaukee  H.  (incl.  H.  of  refuge). 
Milwaukee  (inner)  H.,  Wis 


1836-1901 
1880-1901 
1902-1912 
1904-1912 


Total. 


$440,087.45 
959,387.91 
974,500.00 
100,000.00 


2,473,975.36 


Part  (a),  MM-33       Milwaukee  Harbor,  Wis. 


APPBOPEIATIONS. 


1836, 

$400. 00  (sur.),  act  July  4. 

1843, 

30,000.00 
20,000.00 

1844, 

66,  iii,  35;  76,  ii 

1852, 

15,000.00 

1853, 

163. 94 

1864, 

15,000.00 

66,  iii,  35. 

1866, 

48,283.51 

1869, 

*35, 640. 00,  69,  22. 

1870, 

40,000.00,70,36. 

1871, 

38,000.00,71,34. 

1873, 

10,000.00,73,34. 

1874, 

10,000.00,74,40. 

1875, 

25,000.00,75,44. 

1876, 

26,000.00,  76,36,97. 

1878, 

15,000.00,78,116. 

1879, 

7,500.00,79,166. 

1880, 

10,000.00,80,1936. 

1881, 

8,000.00,81,2125. 

1882, 

10,000.00,83,2158. 

1888, 

10,000.00,88,1863. 

1890{ 

6,100.00,  act  Mar.  17. 

6,000.00,90,2355. 

1892, 

14,000.00,03,2202. 

1894, 

7,000.00,95,2643. 

1896, 

7,000.00,96,2507. 

1899, 

26,000.00,99,2772. 

Total, 

440,087.46 

COMMEBCE. 

C.  importance  of  Milwaukee,  66,  iv,  126;  67, 
78,  79;  68, 103;  73, 209;  74, 150;  79, 1525. 

Early  imp.  consisted  of  br.  ps.,  76,  ii,  385. 

H.  of  refuge,  importance  as,  66,  iv,  126;  67,  78; 
73,209. 

EEs.  and  shipping,  66,  iv,  126;  77, 870. 

Benefit  of  imp.,  80, 1935. 

Increasing,  95,  2641. 

CONTBACTS. 

1867.  V.  Kuhlman,  materials,  67,  57;  76,  ii, 
388. 

1S6S.  C.  H.  Starke,  materials  and  labor,  76, 
ii,  388.    E.  W.  Diercks,  materials,  76,  ii,  388. 

1870.  Hasbrouck  &  Como,  materials  and  labor, 
71,  34, 115. 

1871.  H.  Starke,  materials  and  labor,  71, 115; 
73,124. 

1873.  A.  Conro,  dr.,  73, 209. 

1874.  A.  Conro,  dr.,  28J(t  c.  y.,  76,  211. 

1875.  A.  Conro,  dr.,  materials  and  labor,  75, 
212. 

1879.  Stark,  Smith  &  Co.,  dr.,  IDfit  o.  y.,  80, 
1935.  .     IV      J  . 

1880.  Stark,  Smith  &  Co.,  dr.,  236  c.  y.,  81, 

1881.  Stark  &  Smith,  pile  protection,  superstr., 
.  and  repairs,  81,2125. 


*  Allotment. 

1  Sur.— E.,  Feb.  4, 1837,  est.,  $92,183.54;  May  28, 1843;  Aug.  2, 1864,  est.,  $16,000.    (H.  D.  482, 56th,  2d.) 
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1886. 
87,  2062. 

1889. 
superstr. 

1890. 

1891. 

189S. 
pairing  t 

1894. 
0.  y.  (S5,l 

1896. 
97,  2694. 

1899. 
2773. 


H.  B.  Herr  &  Co.,  superstr.  reoonstr., 

W.  T.  Casgrain,  reoonstr.  of  400  1.  f.  of 
,  $7,263.20,  89,  2074. 

C.  H.  Starke,  dr.,  250  c.  y.,  90,  2364. 

C.  H.  Starke,  dr.,  ISitc.  y.,  93,  2202. 

C.  H.  Starke,  building  superstr.  and  re- 

.,  timber,  etc.,  810,049.10,  93,  2746. 

Wisconsin  Dredge  &  Dock  Co.,  dr.,  J1.84! 
,000),  9S,  2644. 

W.  A.  Starke,  dr.,  14Ji|;  c.  y.  ($1,740), 

A.  F.  Bues,  dr.,  14.4(|!  0.  y.  ($14,400),  99, 


DOCUMENTS.    (Not  published  in  reports.) 
S.  Ex.  D.  16,  34tli  Cong.,  3d  sess. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  5,  iii,  12;  67,  22; 
68,  30;  69,  26;  70,  36;  71,  34;  78,  33;  73,  34;  74, 

40;  76,  44;  76,  97,  ii,  386;  77,  101;  78,  116;  79, 
155;  80,  207,  210;  81,  280;  88,  276;  83,  284;  84, 
285;  85,  308;  86,  302;  87,  267;  88,  243;  89,  282; 
90,  254;  91,  325;  98,  311;  93,  354;  94,  326;  95, 
363;  96,  319;  97,  403,  408;  98,  394;  99,  467;  00, 
632,  539;  01,  523,  527. 

Board.  Directed  (1854)  to  revise  plan  for  imp. 
of  H.,  76,  ii,  386. 

In  charge: 

Lt.  Col.  J.  Kearney,  1854;  76,  ii,  386. 

Maj.  J.  D.  Graliam,  1856-64.  B.,  S.  Ex.  D.  42, 
35th  Cong.,  1st  sess.,  p.  63. 

Lt.  Col.  T.  J.  Cram,  1854.    ».,  66, 17. 

Maj.  J.  B.  Wheeler,  1866-69.  B.,  66,  iv,  126;  67, 
78;  68, 103. 

Maj.  D.  C.  Houston,  1870-84.  E.,  70,  94;  71, 
115;  78,  124;  73,  208;  74,  150;  75,  211;  76,  ii,  385; 
77,  869;  78,  1165;  79,  1623;  (Lt.  Col.)  80,  1933; 
81, 2124;  83,  2158;  83, 1705. 

Capt.  W.  L.  Marshall,  1884-89.    B.,  84,  1866; 

86,  2018;  86, 1680;  87,  2061;  88, 1862. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  B.,  89,  2072; 
90,  2353;  91,  2560. 

Maj.  J.  F.  Gregory,  1892-94.  E.,  93,  2201;  93, 
2744;  94, 2091. 

Capt.  C.  F.  Palfrey,  1895.    E.,  95,  2640. 

Capt.  G.  A.  Zinn,  1896-98.  E.,  96,  2506;  97, 
2692,  2765;  98,  2325. 

Capt.  J.  G.  Warren,  1899-1901.  B.,  99,  2770; 
00,  3697;  (Maj.)  01,  2939,  2981. 

Assls^H,nts  * 

H.  W.  Gunnison.  E.,  S.  Ex.  D.  42,  35th  Cong., 
1st  sess.,  p.  66. 

Capt.  D.  P.  Heap,  67,  78. 

Wm.  H.  Heardmg.  E.,  68,  103;  73,  124;  73, 
208;  74, 160;  77,  870;  78,  1166;  79, 1524;  80, 1934; 
81,  2124;  S3,  2158;  83,  1706;  84,  1866;  85,  2019; 

87,  2063;  88, 1863. 

J.  A.  B.  Tomkins.    E.,  95,  2642. 

EXPENDITUEES. 

In  repairs,  1864-65,  $2,171.27,  66, 18.  Total  cost, 
1864,  of^p.  extension  600'  to  each  p.,  and  of  repairing 
damages  caused  by  collisions,  $161,923.17,  74,  162. 

FINANCIAL  STATEMENTS. 

Relative  to  the  work  of  Messrs.  Hasbrouck  & 
Conro.,  contractors  with  the  city  of  Milwaukee, 
76,  ii,  387. 

LEGAL  FBOCEEDINGS. 

Limits  defined  for  lawful  deposit  of  dr.  or  other 
material  in  Lake  Michigan  in  vicinity  of  Milwaukee 
approv.  by  Sec.  of  War,  1899,  99,  2771. 

LEGISLATION. 

City  empowered  by  Wisconsin  to  levy  a  tax  on 
city  property  for  H.  imp.,  76,  ii,  386. 

OPERATIONS. 

1845  or  1846.  Ps.  to  10'  of  water;  dr.  at  old 
E.  mouth,  76,  ii,  385. 


North  Cut: 

1854-58.  1,388  1.  f.  n.  p.  crib  built;  1,296  1.  f. 
s.  p.  crib  built;  75,966  c.  v.  dr.  (by  the  city  of  Mil- 
waukee and  the  U.  S.).  (See  Private  and  corporate 
work.)  S.  Ex.  D.  42,  35th  Cong.,  1st  sess.,  pp. 
63-65,  76,  ii,  386,  387. 

1864-65.  Repairs  to  ps.;  sand-tight  fUluig, 
66, 18. 

1866-67.    EeflUing  cribs,  67, 22,  78,  80. 

1867-68.    EeflUing  cribs,  68,  104. 

1868-69.  200  1.  f.  n.  p.  crib  built;  100  1.  f.  s.  p. 
crib  built;,  dr.  in  chan.,  69, 26;  76,  ii,  388. 

1869-70.  50  1.  f.  n.  p.  crib  built;  150  1.  f.  s.  p. 
crib  built;  slight  repairs,  70,  35,  36,  94;  76,  ii,  388. 

1870-71.    Slight  repairs,  71, 34, 115. 

1871-73.  360 1.  f.  n.  p.  crib  built;  300  1.  f.  n.  p. 
superstr.  built;  350  1.  f.  s.  p.  crib  built;  Slight  re- 
pairs, 78,  33, 124;  76,  389. 

1873-73.  160  1.  f.  n.  p.  superstr.  built;  400  1.  f. 
s.  p.  superstr.  built;  guard  piles  driven;  repairs  to 
p.  heads  and  superstr.,  73,  34,  208;  76,  li,  389. 

1873-74.    Dr.  bet.  ps.,  74, 40, 160. 

1874-75.  29,825  0.  y.  dr.;  dr.  bet.  ps.;  repairs, 
75,  44,  211. 

1875-76.  400  1.  f.  n.  p.  superstr.  built  (ma- 
sonry); p.  heads  built,  76,  97,  ii,  386. 

1876-77.  160  1.  f.  n.  p.  superstr.  built  (ma- 
sonry); 800 1.  f.  s.  p.  superstr.  built;  560 1.  f.  pile  and 
timber  protection,  77, 101,  869. 

1877-78.  98  I.  f.  n.  p.  superstr.  built  (ma- 
sonry); 331 1.  f.  s.  p.  superstr.  built;  260 1.  f.  pile  pro- 
tection; repairs,  78, 116, 1166. 

1878-79.  393  1.  f.  n.  p.  superstr.  built  (mar 
sonry),  79, 155, 1524. 

1879-80.    30,000  c.  y.  dr.,  80, 1934. 

1880-81.    24,917  c.  y.  dr.,  81, 2124. 

1881-83.  Pile  protection  driven  along  1,131 1.  f. 
of  inner  p.  section;  repairs  to  pile  protection  and 
superstr.,  83, 21.'i8,  2159. 

1883-84.    Repairs  to  ps.,  84, 1866. 

1886-87.  270  1.  f.  of  n.  p.  superstr.  rebuilt,  87, 
2062. 

1 887-88.    336 1.  f.  of  superstr.  rebuilt,  88, 1863. 

1888-89.  340 1.  f.  of  outer  section  of  s.  p.  rebuilt, 
89  2073 

1889-90.  60  1.  f.  of  n.  p.  superstr.  built;  22,224 
0.  y.  dr.,  90,  2354. 

1891-98.  25;896  c.  y.  dr.  from  the  chan.  bet.  the 
ps.;  repairs  to  n.  p.,  98,  2201. 

1893-93.  200  1.  f.  superstr.  of  s.  p.  renewed,  n. 
and  s.  ps.  repaired,  and  piles  driven  for  protection 
of  n.  p.,  93,  2745. 

1894-95.  33,414  c.  y.  dr.  and  minor  repairs 
made,  95,  2641. 

1896-97.  14,272c.  y.  dr.  and  4071.f.s.p.rebuilt, 
97  2692 

1898-99.  Ps.  repaired;  53,381  u.  y.  dr.;  some 
old  piling  removed,  99,  2771. 

1899-00.  28,801 0.  y.  dr.;  minor  repairs  to  s.  p., 
00, 3698.      • 


PHYSICAL  CHABACTEEISTICS. 

General  characteristics  of  Milwaukee  R.  and  tribu- 
taries, 76,  ii,  385;  95,  2642;  97,  2765. 

Character  of  material  dr.  in  North  Cut,  S.  Ex.  D. 
42,  35th,  1st,  pp.  70,  71. 

Encroachment  on  the  entrance,  1867,  by  a  bar 
from  the  n.,  67, 22;  which  became  so  formidable  in 
1869  that  extension  of  the  ps.  was  necessitated,  68, 
30;  76,  ii,  388. 

Effect  of  E.  freshets,  76,  ii,  385. 

Shoaling  of  entrance,  79, 1524i 

Chan,  maintained  with  less  dr.  than  at  many 
other  Hs.  on  Lake  Michigan,  93, 2745;  94, 2092. 

Water-level  observations,  96, 2606;  97, 2692;  98, 
2326. 

H.  assumed  to  be  the  artiflcial  chan.,  together 
with  the  parts  built  for  its  protection,  extendingtrom 
d.w.in  LakeMicbigan  tod.w.inMilwaukeeE.,to 
which  the  artiflcial  chan.  gives  entrance,  97,  2765. 

Condition  of  works,  01, 2939. 

Description  of,  01, 2982. 

PLANS.    (See  Projects.) 

By  Lts.  Center  and  Rose,  1836,  imp.  entrance  by 
opening  the  "North  or  Straight  Cut"  at  a  point 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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about  3,000'  n.  of  the  natural  mouth,  76,  ii,  385,  387; 
79, 1523. 

By  Maj.  Graham,  1857,  repairs  to  ps.  and  dr.  at  old 
entrance;  est.,  $48,283;  withdrawn  with  the  consent 
of  the  Chief  of  Engineers,  66,  5,  iv,  126. 

PRIVATE  (CITY)  WOBK. 

150,000  raised,  1856,  by  taxation  of  property  in  the 
city  of  Milwaukee;  placed  at  the  disposal  of  the  U.  S., 
for  local  H.  imp.  m  conjunction  with  115,000  app. 
1852  by  U.  S.,  76,  li,  386,  387. 

H.  built  mainly  by  the  city  authorities,  1854-57, 
69,  26. 

Expend,  by  the  city,  1855-70,  $445,971.20,  76,  ii, 
387;  79, 1523. 

PROJECTS.    (See  Plans;  Private  (city)  work.) 

By  Maj.  Graham,  1866,  dr.  through  the  Straight 
Cut  (defined  by  parallel  ps.  260'  apart  and  extend- 
ing to  12'),  76,  il,  386,  S.Ex.  D.  42,  36th,  1st,  p.  63. 

By  Col.  Cram,  1865,  rendering  the  ps.  sand  tight 
by  brush,  slab,  and  st.  filling;  est.,  $3,760,  66, 18. 

By  Maj.  Wheeler,  1867,  extension  of  the  ps.  each 
300';  est.,  $66,872.82,  67,  22,  79;  74, 161. 

By  Maj.  Wheeler,  1868,  to  extend  the  ps.  400'  or  to 
15';  est.,  $80,000,  68, 30;  69,  27. 

By  Maj.  Houston,  1874,  out-st.  superstr.  on  2,240 
1.  f.  of  p.;  est.,  $300,000,  74,  40, 151. 

Foregoing  modified,  1875,  for  dry  masonry;  est.. 
$120,000,  76,  211;  76,  ii,  386.  Owing  to  limited 
app.  St.  superstr.  was  limited  to  the  n.  p.  and  a 
superstr.  of  wood  built  on  the  s.  p.,'  77,  869. 

In  1874  a  st.  superstr.  for  a  part  of  the  n.  p.  was 
adopted,  74, 151;  75,211;  77,869.    Since  that  date 


the  proj.  completed  by  chan.  18'  d.  with  an  aggregate 
of  app.  from  1852  to  1882  of  $313,687.45,  and  expend, 
of  the  city  amounting  to  $321,365.66,  82,  276. 

In  1889  Maj.  Davis  est.  $20,000  as  the  amount  r&- 
quired  to  rebuild  the  s.  p.  superstr.  and  to  repair  the 
n.  p.,  89,  2073. 

By  Capt.  Ziim,  1896,  for  21'  chan.,  with  min.  w. 
bet.  ps.  of  200',  and  w.  outside  pierheads  of  600'; 
est.,  $12,000,  and  $3,000±  an.  mainten.,  97,  2767; 
99,  2770. 

Capt.  Warren  recom.,  1899,  that  the  entire 
superstr.  of  the  n.  p.,  because  of  the  disintegration 
of  the  concrete  (photographs),  be  rebuilt  of  concrete 
monoliths,  99, 2772. 

Maj.  Warren  recom.,  1901,  the  constr.  of  a  SS.  for 
sur.  and  inspection  work;  est.,  $30,000,  01,  2940. 


SURVEYS. 

By  Lts.  Center  and  Hose,  1836,  76,  il,  385. 

1864.    66,17. 

Soundings,  1867.    68, 103;  76,  ii,  388. 

Soundings,  1873.    76,  ii,  390. 

Soundings  bet.  H.  ps.,  83, 1706. 

•Sur.  for  21'  au.  act  June  3,  1896;  made,  1896,  by 
Capt.  Zinn  (see  Projects),  97,  2765. 

Ex.  for  necessary  enlargement  and  satisfactory 
protection  of  H.  au.  act  June  6, 1900,  00,  3698. 

Ex.  au.  act  June  6, 1900,  for  necessary  enl^gement 
and  suitable  protection  for  H.  R.,  Capt.  Warren, 
Aug.  6,  1900  (H.  D.  86,  66th,  2d)  (unfav.),  01,  627, 
2981. 

Maps.  66,  i;  78,  1166;  84,  1866;  93,  2746;  95, 
2644.    (Photographs.    See  Projects,  1899.) 


Part  (b),  MM-33    Milwaukee  Bay,  Wis.    (Harbor  of  refuge. "i^ 


APPROPRIATIONS. 

1881,  $100,000.00,81, 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897 
1899, 
1900, 


100,000.00,88, 
85,000.00,84, 
60,000.00,86, 
70,000.00,  88, 
80,000.00,90, 
75,000.00,98, 
45,000.00,96, 
20,000.00,  96, 

168,737.91,97, 
60,000.00,99, 

105,660.00,00, 


2115. 
2156. 
1864 
1680. 
1860. 
2353. 
2200. 
2639. 
2505. 
2690. 
2769. 


Total,    969,387.91 

COMMERCE. 

Extent  of  C.  to  be  benefited  by  imp.,  and  necessity 
for  H.  of  refuge,  81,  2119. 

CONTRACTS. 

1881.    J.  W.  Dennis,  crib  constr.,  81, 211S. 

1888.    C.  H.  Starke,  crib  constr.,  83, 1704. 

1884.    C.  H.  Starke,  crib  constr.,  86,  2017. 

1886.    H.  B.  Herr,  crib  constr.,  87, 2066. 

1888.  C.  H.  Starke,  400  1.  f.  breakw'r  constr., 
$43,992.28,  89,  2069. 

1890.  C.  H.  Starke,  400 1.  f.  of  breakw'r  exten- 
sion and  superstr.,  $62,711,  91,  2669. 

1898.  D.  A.  McLeod,  breakw'r  extension  and 
superstr.  constr.,  $65,961.51.  Supple,  contract  made 
increasing  amount  of  proposed  work.  93,  2742, 
2744. 

1894.  H.  B.  Herr  &  Co.,  400 1. 1.  p.  extension- 
timber,  St.,  etc.— $29,738,  96,  2639.  Actual  cost, 
$96.75  1.  f.,  96,  2603. 

1897.  Knapp  &  Gillen,  building  1,600  I.  f. 
breakw'r  extension— timber,  St.,  etc.— $149,770,  97, 
2691. 

1899.  E.  B.  Eice,  breakw'r  extension— lumber, 
St.,  ironwork— $136,136,  99,  2770. 


ENGINEERS. 

Chief  ot  Engineers.  R.,  80,  210;  81, 280, 2120; 
88,275;  83,284;  84,284;  86,307;  86,301;  87,266; 
88,242;  89,281;  90,254;  91,326;  98,311;  93,363; 
94,325;  95,363;  96,318;  97,402;  98,393;  99,466; 
00, 631;  01,  522. 

Boards.  Convened,  Milwaukee,  Wis.,  Apr.  20, 
1881,  by  S.  O.  No.  2,  C.  of  E.,  to  R.  upon  proj.  lor  H. 
ofrefuge,  Milwaukee  B., 81, 2122.  (Majs.  Comstock, 
Weitzel,  and  Robert.) . 

In  cliarge: 

Lt.  Col.  D.  C.  Houston,  1880-84.  R.,  81,  2113, 
2123;  83,  2166;  83, 1703. 

Capt.  W.  L.  Marshall,  1884-89.  R.,  84, 1863;  86, 
2015;  86, 1679;  87,  2055,  2060;  88, 1869. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  R.,  89,  2067; 
90,  2361;  91,  2663. 

Maj.  J.  F.  Gregory,  1892-94.  R.,  98,  2199;  93, 
2741;  94,  2081. 

Capt.  C.  F.  Palfrey,  1895.    R.,  95,  2637. 

Capt.  G.  A.  Zinn,  1896-98.  R.,  96,  2602;  97, 
2689;  98,  2324. 

Capt.  J.  G.  Warren,  1899-1901.  R.,  99, 2767;  00, 
3696;  (Maj.)  01,  2936. 

W.  H.  Hea'rding.    R.,  81,  2114;  88,  2166;  83, 
1704;  84, 1864;  86,  2017;  87, 2068;  88, 1861. 
Lt.  C.  H.  McKinstry.    R.,  94, 2083. 
C.  Crossman.    R.,  96, 2505. 

OPERATIONS. 

1881-88.  800  1.  f.  oribwork  built  and  sunk  in 
constr.  of  n.  arm  of  breakw'r,  88,  2157. 

1888-83.  200  1.  I.  cribwork  sunk,  completing 
J.  W.  Dennis's  contract  for  1,600 1.  f.  substr.;  650 1. 1. 
crib  substr.  sunk  under  Starke's  contract,  83, 1706. 

1883-84.  300 1.  f .  cribwork  sunk  in  extension  of 
n.  arm  of  breakw'r  and  850  1.  f.  superstr.  built,  84, 
1864.  ^ 


1  Act  June  13, 1902,  consolidated  Milwaukee  H.  and  H.  of  refuge.    [See  MM-33(c).i| 
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18S4-85.  600 1. 1.  cribwork  built  and  placed  in 
extension  o£  breatw'r,  86, 2017. 

1885-86.  1  crib  placed  in  extension  of  break'r; 
1,600 1.  {.  superstr.  built,  86, 1679. 

1886-87.  5  cribs  placed  upon  st.  foundation 
in  extension  of  e.  break'r,  87,  2056.  Injury  to 
break'r  from  ice,  87,  2056,  2068. 

1887-88.  100  1.  f.  substr.  and  400  1.  f.  superstr. 
completed,  88, 1860. 

1888-89.  60 1. 1.  break'r  extension  built  under 
contract,  89, 2068. 

1889-90.  Main  arm  of  break'r  exteaded  200'; 
also  226 1.  f.  superstr.  built,  90, 2361. 

1890-91.    Repair   and   extension   of  break'r, 


91,  2564. 
1891-93, 

92,  2199. 
1893-93. 


525 1.  f.  break'r  extension  completed, 


Break'r  extension,  superstr.  constr., 
and  renewal  in  progress,  93,  2742. 

1893-94.  Cribs  overturned  by  storm  of  pre- 
vious year  replaced;  400  1.  1.  new  superstr.  built; 
1,500  1.  f.  old  superstr.  repaired  and  streng;t]iened; 
and  outer  arm  of  break'r  strengthened,  94, 2082. 

1894-96.    Constr.  of  cribs  m  progress,  95,  2638. 

1895-96.  In  connection  with  previous  yesff, 
4  cribs  constr.,  aggregating  400  1.  f.  Decking  of  n. 
arm  repaired,  96,  2503. 

1896-97.  Break'r  extension  in  progress,  and 
shore  arm  of  break'r  repaired,  97,  2689,  2690. 

1897-98.  In  connection  with  previous  year, 
16  cribs,  each  100'  1.,  built  in  extension  of  break'r 
in  progress.    Bepairs  made  to  break'r,  98,  2324. 

1898-99.  1,700'  of  crib  break'r  extension  in 
progress  last  year  completed;  minor  repairs  made 
to  works;  preparation  made  for  constr.  of  substr. 
and  superstr.  to  complete  existing  proj.;  schooner 
engaged  tor  part  of  year  as  temporary  lighthouse, 
99,  2767. 

1899-00.  Break'r  constr.  in  progress  (photo- 
graphs); minor  repairs  made  to  works,  00, 3695. 

1900-01.  "Constr.  of  break'r  completed;  minor 
repairs  to  works,  01, 2936. 


PHTSICAIi  CHAKACTEBISTICS. 

Shore  accretions,  93,  2743;  94,  2082;  95,  2638; 
96,  2503. 

Anchorage  area,  93,  2743. 

Storms  damaging  works,  93,  2742;  94,  2082; 
99, 2768. 

Condition  of  works  and  soundings,  01, 2936. 

PROJECTS. 

By  Col.  Houston,  1880,  H.  of  refuge  in  Milwaukee 
B.  b^  an  artificial  H.  inclosing  a  part  of  Lake 
Michigan  within  an  outer  breik'r  of  cribwork 
upon  a  random  st.  foundatioii:  est.,  $800,000,  81, 
2117,  2119,  2121.    Eecom.  of  BE.,  81,  2121,  2122. 

Flan  of  Capt.  Marshall  for  a  concrete  superstr. 
faced  with  cast  iron,  87,  2060.  Approv.  for  trial 
by  BE.,  87, 2061. 

In  1889  it  was  reoom.  that  the  execution  of  the 
concrete  superstr.  be  suspended,  and  that  the 
works  be  continued  according  to  the  plan  pre- 
viously  followed.    Approv.,  89, 2068. 

In  1895-96  Capt.  Zmn  est.  $155,650  to  complete 
the  existing  proj.,  the  extra  cost  being  due  to  the 
mainten.  of  a  lightship  at  the  end  of  the  break'r 
and  to  repair  of  the  works  where  damaged  by 
storms  during  the  constr.  of  the  whole  work,  96, 
2504;  97,  2690;  98,  2325. 

Renewal  of  superstr.  of  break'r  with  concrete 
instead  of  timber  recom.,  1899,  99,  2769. 

An  opening  in  break'r,  400'  w.,  creates  a  shoal 
by  action  of  carrying  sand  into  H.  Recom.  that 
same  be  closed,  makmg  break'r  continous;  sugges- 
tion to  extend  break'r  1,000',  01, 2937. 

SUB,  VETS. 

Au.  act  June  14, 1880;  made,  1880,  by  Mai.  Hous- 
ton, 81, 2116. 

Maps.  83,  1704;  84,  1864,  1866;  85,  2016;  97, 
2690;  99,  2768  (photographs).  (See  Operations, 
1900.) 


Part  (c),  MM-33 


Milwaukee  Harbor,  Wis. 
of  refuge.)' 


(Including  harbor 


APPROPRIATIONS. 

1902,  $232, 500,  03, 2068. 
150,000,06,2040. 
200,000,07,1894. 
392,000,  08, 1968. 


1905, 
1907, 
1908, 

Total,    974,600 

COMMERCE. 

Large  and  of  general  character.  Imp.  has  effect 
in  controlling  rates,  05,  536. 

Importance  of  port,  06,  692. 

Diagram  showmg  relation  to  freight  and  app., 
11  2332 

1911,  7',600,000±  t.  (4,860,000  t.  coal);  ferries  con- 
nect several  RR.  systems.  Eav.  effect  of  H.  on 
C.  is  felt  through  several  States  to  westward,  13, 
996. 

CONTRACTS. 

1903.  W.  H.  Gillen,  constr.  of  superstr.  on 
break'r  and  p„  03, 1859. 

1904.  J.  E.  Hathaway  &  Co.,  driving  pile 
foundation  for  boathouse,  $864.84,  04,  2836. 

1905.  W.  H.  Gillen,  constr.  of  1,100'  break'r 
and  600'  n.  H.  p.  concrete  superstr.;  prices  listed, 
05, 2041. 

1906.  J.  G.  Newbegin,  lumber,  prices  given, 
07, 1896. 

1907.  Carstens  &  Earles,  lumber,  prices  given; 
W.  H.  Gillen,  constr.  of  concrete  superstr.  on 
break'r,  prices  given;  Edw.  Gillen  Dock,  Dredge  & 
Constr.  Co.,  extension  of  break'r,  prices  given,  07, 
1896. 


W.  H.  Gillen,  reoonstr.  of  s.  p.,  prices 
""""  "      "        "  '     of  s 


1909.  

given;  Manitowoc  Dry  Dock  Co.,  constr.  o!  sur. 
and  inspection  boat,  $39,000,  09, 1970-71. 

1910.  W.  H.  Gfllen,  driving  and  cutting  piles, 
$9  each,  10,  2127. 

1913.  McCormick  Lumber  Co.,  timber  and 
plank,  $9.50  M  ft.,  18,  2519. 

ENGINEERS. 

Chief  of  Engineers.  R.,  03,  446;  03,  485;  04) 
529,  636;  05,  636;  06,  591;  07,  616;  08,  661;  09, 
698;  10,  772;  11,  830;  13,  993. 

Boards.  BERH.  approves  Maj.  Warren's  plan 
for  constr.  turning-basin  and  enlarging  H.  facilities, 
04, 289L 


In  cliarge: 

Maj.  J.  G.  Warren,  1902-05. 
1857;  04,  2834,  28S8;  05,  2041. 

Maj.  W.  V.  Judson,  1905-09. 
1893;  08, 1966. 

Mai.  T.  H.  Bees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12. 
2126;  11, 2331;  13,  2518. 

Lt.  Col.  G.  A.  Zinn,  11,  814 


R.,  03,  2069;  03, 
R.,  06,  1761;  07, 


R,  09, 1970;  10, 


OPERATIONS. 

1901-03.  Repairs  made  to  decldng  of  break'r, 
03,2067. 

1903-03.  1,621  c.  y.  dr.  (US.);  work  on  n.  p. 
and  break'r  in  progress,  03, 1857. 
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1903-04.  2,100  1.  f.  break'r  superstr.  com- 
pleted, also  67  foundation  blocks  made  for  H.  p. 
superstr.;  steam  lauach  and  boathouse  for  same 
constr.,04:,  2834. 

1904-05.  250  1.  t.  break'r  and  1,050  1.  f.  n.  p. 
superstr.  built,  completing  proj.;  work  on  new 
proj.  for  constr.  of  concrete  superstr.  on  break'r- 
and  p.  in  progress,  05,  2038. 

1905-06.  6,972  c.  y.  dr.  (U.  S.);  175'  superstr. 
on  break'r  and  600'  n.  H.  p.  superstr.  built;  minor 
repairs  to  office  building;  damages  by  storm  re- 
paired, 06, 1751. 

1906-07.  925  1.  t.  superstr.  built  on  break'r, 
completing  proj.;  minor  repairs  to  s.  H.  p.;  work 
on  3,800  1.  t  of  break'r  superstr.  in  progress;  work 
of  extending  980'  break'r  in  progress,  07, 1893. 

1907-08.  1,940  1.  f.  superstr.  built;  76%  s. 
foundation  in  place  on  extension,  08, 1966. 

1908-09.  Bldg.  of  concrete  break'r  superstr. 
completed;  work  on  crib  extension  in  progress; 
all  cribs  sunk  and  80%  superstr.  built;  constr.  of 
new  s.  p.  in  progress;  steel  sur.  and  inspection 
boat  built,  09, 1971. 

1909-10.  Work  on  extension  of  break'r  com- 
pleted; 14  caissons  sunk  in  place;  pile  p.  com- 
pleted; portion  of  old  s.  p.  removed  in  constr.  of 
news,  p.,  10,2126. 

1910-11.  72,905  c.  y.  dr.  (contract);  work  on 
s.  p.  completed;  repairs  to  plant,  11, 2331. 

1911-18.  Repairs  andT  superrision  of  plant, 
12,2618. 


PHYSICAL  CHARACTERISTICS. 

Condition  of  works,  03,  2067;  03, 1857;  04,  2835; 
OS,  2038;  06,  1752;  07,  1894;  08,  1967;  09,  1971; 
10,2126;  11,2331. 

Damage  by  storms,  06, 1751. 

Orig.  d.  at  moutb  of  E.,  4J';  no  H.  existed. 
Milwaukee  85  m.  n.  of  Chicago,  HI.,  and  85±  m. 
w.  of  Grand  Haven,  Mich. 

PROJECTS. 

Act  June  13,  1902,  au.  concrete  superstr.  on  2,360' 
of  break'r  and  1,050'  on  n.  H.  p.,  03,  486. 

Act  Mar.  3,  1906,  au.  concrete  superstr.  on  1,100' 
of  break'r  and  600'  on  n.  H.  p.,  05,  636. 

Act  Mar.  2,  1907,  au.  mamten.  of  21'  chan.,  re- 
building s.  p.,  building  3,800'  concrete  superstr. 
on  break'r  and  extension  of  1,000';  est.,  S592,000, 
07, 617. 

SURVEYS. 

Pre.  ex.  and  sur.  of  H.  for  imp.  and  enlargement, 
and  constr.  of  turning-basins,  au.  act  June  13, 1902. 
R.,  Maj.  Warren,  1902  and  1903;  est.,  $318,681 
(H.  D.  120,  58th,  2d),  04,536,  2888. 

Maps: 

H.  entrance  and  H.  of  refuge,  03, 1858. 
Soundings  and  work  to  be  done;  soft-coal  dia- 
gram, 06, 1754. 
OfH.,  11,2332. 


Part  (d),  MM-33    Milwaukee  (Inner)  Harbor,  Wis. 


APPROPRIATIONS. 

1905,  8100,000,  06,  2042. 

COMMERCE. 

Description  of,  04, 2888. 
See  other  parts. 

Proj.  should  have  material  effect  in  controlling 
rates,  18,  996. 

ENGINEERS. 

Chief  of  Engineers.  R.,  04,  536;  05,  636;  06, 
693;  07,618;  08,663;  09,699;  10,774,781;  11,831; 
la,  996. 

Board.  BERH.  approv.  Maj.  Warren's  plan  for 
turning-basins  to  enlarge  H.,  04,  2891. 

In  charge: 

Maj.  J.  G.  Warren,  1904-06.    R.,  06,  2042. 

Maj.  W.  V.  Judson,  1906-09.  B.,  06,  1766:  07, 
1897;  08, 1969. 

Mai.  Thos.  H.  Bees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  R.,  09, 1972;  10, 
2129;  11,  2333;  18, 2521. 

Lt.  Col.  G.  A.  Zmn,  18,  974. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  04,  2893. 

Condition  of  work;  water  levels,  06, 638, 2042;  13 
2521. 

Orig.  condition  not  definitely  known;  Es.  of  H. 
dr.  to  21'  by  city  of  Milwaukee,  18,  995.  (See 
Part  A.) 

Milwaukee  E.  navigable  2|  m.;  Menominee,  2± 
m.;  Kinnlckinnick,  2i±  m.,  18,  996. 


PROJECTS. 

Act  Mar.  3,  1906,  au.  excavation  of  4  tuming- 
basius  in  the  Menominee  E.,  and  of  chans.  (1) 
Menominee  E.,  100'  w.  to  mouth,  160'  w.  to  H.  en- 
trance, (2)  Kinnlckinnick  E.,  100'  to  150'  w.  from 
mouth  to  uppermost  turning-basin  in  E .  (all  chans. 
to  be  21'  d.)  on  condition  that  city  donate  necessary 
land,  revet  or  dock  all  turning-basins  and  chans., 
and  alter  or  rebuild  brs.  to  permit  passage  of  largest 
vessels;  est.,  $318,681,  OS,  637;  13, 996. 

Act  June  30, 1906,  au.  Sec.  of  War  to  modify  proj. 
by  omitting  turning-basin  in  Kinnickinnick  E., 
06, 693;  act  May  28, 1908,  au.  Sec.  of  War  m  his  dis- 
cretion, to  proceed  with  Kinnickinnick  E.  work  as 
soon  as  city  complies  with  condition  relating  to  this, 
particular  locality,  18, 995. 

Act  June  26,  1910,  modifies  existing  proj.  by  w. 
Chan,  along  Jones  Isld.  and  dr.  off  of  certain  points 
in  Menominee  E.,  but  conditions  of  1905  proj.  to  be 
complied  with  by  city,  10, 2129;  18, 996. 

At  1912,  no  work  on  proj.  had  been  done,  pending 
lull  compliance  by  city  with  conditionnamed  above 
18,  996. 

StIRVEYS. 

Ex.  and  sur.  of  H.  for  enlargement  and  constr.  of 
turning-basins,  au.  act  June  13,  1902,  also  of  E.  at 
mouth  of  H.  R.,  Maj.  Warren,  1902  and  1903:  est, 
$318,681  (H.  D.  120,  68th,  2d),  04,  536,  2888. 

Ex.  and  sur.  au.  act  Mar.  3, 1909,  for  outer  H.  B., 
Maj.  Bromwell,  May  12,  Oct.  9,  and  Dec.  11, 1909, 
submits  plan,  involving  modification  of  existing 
proj.  for  inner  H.;  est.,  $345,000  (H.  D.  607,  61st,  2d) 
(see  Engineers)  10,  781. 

Maps.(H.  D.  667,  61st,  2d.) 


MM-33  (e)     MILWAUKEE  AND  ROCK  RIVER  CANAL,  WIS. 

company  and  $148,784.06  to  Wisconsin,  which  aided 
the  building  of  the  canal.    CTreas.  Dnn_  37.^.  ififl-j  \ 


APPROPRIATIONS. 

July  1,  1864,  $226,276.83. 
Of  this  amount  $76,492.77  was  paid  to  the  canal 


the  building  of  the  canal.    (Treas.  Doc.  373, 1882.) 
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MM-35(a)  SOUTH  MILWAUKEE  HARBOR,  WIS. 


APPBOPBIATION. 

1896,  S5,000,  96,  2610. 

COMMERCE. 

H.  sucli  that  it  was  of  little  value  to  C.  before 
imp.,  98, 2329;  of  no  benefit  to  general  C,  00, 3701. 
In  1904,  none,  04, 2906;  06,  S94. 

CONTBACTS. 

1896.  P.  W.  Galloway,  extending  n.  p.  185 
1.  f.  timber,  St.,  etc.;  total,  $4,509.43,  97,  2697. 
Actual  cost,  $23.61 1.  f.,  98, 2329. 

ENGINEERS. 

Cliiet  of  Engineers.  R.,  95,  364;  96,  320;  97, 
403;  98,  395;  99,  468;  00,  533;  01,  623;  03,  447; 
03,  486;  04,  630,  536;  OS,  638;  06,  594. 

Board.  BERH.  reviews  Mai.  Warren's  B.; 
imp.  riot  justified  by  demands  of  existing  C,  04, 
2912. 

In  cbarge; 

Capt.  C.  F.  Palfrey,  1896.    R.,  96, 2642. 

Capt.  G.  A.  Zinn,  1896-98.  B.,  96,  2609;  97, 
2696;  98,  2328. 

Capt.  J.  G.  Warren,  1899-1905.  R.,  99,  2775; 
00,  3701;  (Maj.)  01,  2942;  03,  2070;  03,  1860;  04, 
2838,  2906;  05,  2043. 

Maj.  W.  V.  Judson,  1905-06.    R.,  06, 1756. 

Assistant.    J.  A.  B.  Tomkins.    B.,  95, 2642. 

OPEBATIONS. 

1897-98.    N.  p.  extended  185 1.  f.,  98, 2329. 


PHYSICAL  CHARACTEBISTICS. 

Description  of,  95,  2642;  04,  2905. 

H.  on  w.  shore  of  Lake  Michigan,  about  9  m.  s. 
of  Milwaukee  H.,  and  at  the  mouth  of  O^  Creek, 
a  small  stream  about  20  m.  1.  N.  and  s.  of  the 
creek  the  shore  is  very  bold.  Only  slight  protec- 
tion is  given  from  n.  and  ne.  gales,  but  a  point 
extending  e.  into  the  lake  protects  the  H.  from  s. 
gales,  18'  is  obtained  1,200'  from  the  shore,  95, 
2642.  Orig.  d.  at  mouth  varied  from  3'  to  absolute 
closure,  96,  2609. 

Chan,  dimensions,  96,  2510;  97,  2696. 

Shoaling,  96,  2610;  97,  2696. 

Water-level  observations,  95, 2643. 

PEIVATE  (COBPOBATE)  WOBK. 

Description  of  work  done  by  South  Milwaukee 
Co.  before  U.S.  undertook  imp.,  95,  2642. 

2  ps.,  s.  300'  1.  and  the  ri.  600'  1.,  built  by  South 
Milwaukee  Co.,  clear  opening  bet.,  200',  96,  2642. 

PROJECTS. 

In  1894  est.  it  would  cost  $138,000  to  constr. 
proper  H.  entrance,  95,  2643:  by  dr.  and  maintain. 
Chan.  18'  X  200'  bet.  ps.  extending  from  the  shore 
line  to  the  21'  contour  in  Lake  Michigan,  the  least 
distance  bet.  the  ps.  to  be  260',  the  plan  of  imp. 
au.,  96,  2510. 

StJBVETS. 

Sur.  au.  act  Aug.  V,  1894:  made,  1894,  by  Maj. 
Gregory  (see  Projects),  95,  2641. 

Sur.  au.  act  June  13,  1902,  for  modification  of 
existing  plan,  and  constr.'  of  H.  suitable  for  C. 
B:,  Ma).  Warren,  1903;  2  plans;  ests.,  $620,000  and 
1300,000;  inadvisable  to  constr.  H.  "at  present 
time"  (M-  D.  116,  68th,  2d),  04, 530,  536,  2903. 

Maps.    95, 2644. 


MM-36(a) 


RACINE  HARBOR,  WIS. 


APPBOPEIATIONS. 


1844, 
1852, 
1864, 
1866, 
1867, 
1869, 
1870, 
1871, 
1873, 
1874, 
1876, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 
1902, 
1905, 
1906, 
1907, 
1909, 
1910, 


$12,600.00 

10,000  00 

3,600.00 

23,910.00 

46,000.00,67, 

*22,275.00,  69, 

10,000  00,70, 

10,000.00,71, 

20,000.00,73, 

10,000.00,  74, 

10,000.00,76, 

8,000.00,76, 

10,000.00,78, 

6,000  00,79, 

6,000.00,80, 

6,000.00,81, 

7,000.00,83, 

7,000.00,84, 

10,000  00,86, 

10,000.00,88, 

17,500.00,90, 

25,000.00,93, 

20,000.00,96, 

27,000.00,96, 

60,000  00,99, 

67,650.00,00, 

20,000.00,03, 

30,000.00,06, 

6,284.67,05, 

60,000.00,07, 

5,000.00,09, 

243,000  00,10, 


66,  iii,  35. 


22. 

22. 

36. 

34 

34 

40. 

44 

97. 

116. 

156. 

1938. 

2127. 

2160. 

1868. 

1683. 

1865. 

2358. 

2205. 

2647. 

2614 

2778. 

3704 

2072. 

2044 

2044. 

1902. 

1975. 

2130. 


COMMEBCE. 

Of  Kacine  and  Milwaukee  compared,  67, 80. 

Important,  67,  80;  68, 107;  7^  il,  391;  79, 1528. 

General  and  local  C.  benefited  by  H.,  81,  2127. 

Bacine  a  manu.  place,  and  in  C.  ranking  next  to 
Milwaukee.  Connected  by  rail  with  n.,  s.,  and  w. 
97,  2771. 

Imi)ortance  of  imp.,  06,  595. 

Proj.  has  effect  in  controlling  rates,  09,  701. 

Net  registered  t.,  1911, 1,112,294 1.,  and  7,500  pas- 
sengers, 13,  2623. 

CONTBACTS. 

18G6.  Sanger,  Ledlie  &  Corse,  materials,  labor, 
and  dr.,  66,  iv,  122, 123;  67, 82,  83. 

1867.  P.  M.  Danalier,  materials  and  labor; 
Ledlie  &  Corse,  materials;  B.  N.  Gore,  inaterials, 
67,82. 

F.  M.  Enapp,  materials  and  labor,  71, 


F.  M.  Knapp,  materials  and  labor,  71, 


1870. 

116. 
1871. 

116. 

1873.  r.  M.  Knapp,  materials  and  labor,  73, 
210;  Eacine  Dredging  Co.,  dr.,  74, 162. 

1874.  F.  M.  Knapp,  materials  and  labor,  75, 
213. 

1875.  F.  M.  Knapp,  materials  and  labor,  75, 
213;  Albert  Conro,  dr.,  75,  214. 

1878.  Chicago  Dock  &  Dredging  Co.,  materials 
and  labor,  79, 1527. 

1879.  Knapp  &  Gillen,  p.  extension,  80, 1938. 
Knapp  &  Gillen,  superstr.  constr.,  81, 


Total,  808,719.67  (inol.  misc.,  $809,136.82,  13, 
2622.) 


1881 

2127. 

1884. 

1886. 


G.  H.  Sager,  superstr.  reconstr.,  86, 2020. 
S.  O.  Dixon,  dr.,  22JC  c.  y.,  86,  1683; 


H.  B.  Herr  &  Co.,  superstr.  reconstr.,  87, 2070. 


*  Allotment. 


'  Sur.— B.,  Nov.  1, 1837,  est.,  $63,038.38;  Fab.,  1840,  est.,  $48,623.56;  1843,  est.,  $30,352;  Apr.  20, 1854,  est., 
$18,956.30;  Deo.  31, 1856,  est.,  $17,422.73;  Sept.  14, 1S64,  est.,  $3,600.    (H.  D.  482, 56th,  2d.) 


rSeepp.  14-22  fori 
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1890.  C.  H.  Starke,  dr.,  250  o.  y.,  90,  2357. 

1891.  S.  O.  Dixon,  dr.,  19J*  o.  y.,  91,  2663; 
H.  Truman  and  G.  Cooper,  200 1.  f.  of  p.  extension, 
$13,219.20,91,2564. 

1893.  D.  A.  MoLeod,  250  1.  t.  p.  extension 
(timber,  St.,  etc.),  $19,442.65,  93,  2750.  Actual  cost 
tor  n.  p.,  $88.80 1. 1.;  tor  s.  p.,  $52.80  L  t.,  94, 2095. 

1894.  Knapp  &  Gillen,  250 1. 1.  extension  otps., 
timber,  st.,  etc.;  bid,  160  I.  t.,  19,140.60,  93,  2648. 
Actual  cost  torn,  p.,  $72.94;  tors,  p.,  $41.64, 96, 2512. 

1896.  Eacine  Dredge  Co.,  dr.,  lljit  c.  y  ($2,- 
812.60).  Knapp  &  Gillen,  260 1. 1.  p.  extension,  tim- 
ber, St.,  etc.;  aggregate  bid,  $11,434.20,  97,  2700. 
Actual  cost  1.  f.,  $43.36,  97,  2699. 

1899.  S.  O.  Dixon,  removing  old  dike,  $6,660; 
dr.,  8.80  c.  y.  ($17,600).  E.  B.  Eice,  breakw'r  and 
p.  extension  (lumber,  St.,  piles,  ironwork),  $68,916, 
99,  2779. 

1904.  Bennett  &  Schnorbacb,  moving  2  cribs  at 
s.  end  ot  breakw'r,  prices  given,  04,  2840. 

1905.  Great  Lakes  Towing  &  Dock  Co.,  dr., 
11.924  c.  y.,  200  c.  y.,  06,  2043.  Bennett  &  Sckoor- 
back,  repairs  to  damaged  p.,  $1,649.09,  05,  2044. 

1907.  Leatbem  &  Smith  Towing  &  Wrecking 
Co.,  2,124  t.  s.,  $1.29  t.;  S.  O.  Dixon,  dr.,  230  c.  y., 
07,  1898.  Somerville  Bros.,  turn,  and  delivering 
lumber,  prices  given,  07, 1902. 

1908.  P.  W.  Galloway,  bldg.  196'  crib  breakw'r, 

g rices  given,  08, 1972.    Great  Lakes  Dredge  &  Dock 
0.,  dr.,  18.60  c.  y.,  08, 1970, 1971. 

1910.  Greiling  Bros.  Co.,  reintorced  caissons 
and  removing  old  p.,  prices  given,  11, 2335. 

1911.  Eiebolt,  Wolter  &  Co.,  oonstr.  ol  wooden 
St.  barge,  $10,960,  11,  2335. 

1913.  Greiling  Bros.  Co.,  dr.,  17.80  c.  y.,  13, 
2522. 

ENGINXERS. 

Cblet  of  Engineers.  B^  66,  5,  iii,  11;  67,  22> 
26;  68,  30;  69,  27;  70,  36;  71,  34;  73,  33;  73,  341 
74,  40;  75,  44;  76,  97;  77,  102;  78,  116;  79,  155; 
80,207;  81,281;  83,276;  83,286;  84,285;  85,308; 
86,302;  87,268;  88,244;  89,282,286;  90,266;  91, 
326;  93,312;  93,366;  94,326;  95,364;  96,320;  97, 
404, 409;  98, 396;  99, 468, 473;  00, 533;  01, 523;  03, 
447;  03, 486, 666;  04, 630;  OS,  538;  06, 694, 646;  07, 
619;  08,  664;  09,  700;  10,  776;  11,  833;  13,  997. 

Boards: 

Eecom.  extension  ot  the  ps.  (see  Estimates),  76, 
ii,  391. 

Board  appointed  pursuance  of  act  Mar.  3,  1905. 
R.,  July  16,  1905,  on  wave  action  affecting  H.  at 
Eacine,  Wis.,  printed  in  H.  D.  62,  69th  Cong.,  1st 
sess.,  06, 645, 1767. 

In  charge: 

Maj.  J.  D.  Graham,  1867.  K.,  S.  D.  42,  35th 
Cong.,  1st  sess. 

Col.  T.  J.  Cram,  1864-«S.    B.,  66, 16. 

Maj.  J.  B.  Wheeler,  1866-69.  K.,  66,  iv,  121; 
67,  80;  68, 107. 

Maj.  D.  C.  Houston,  1870-84.  R.,  70,  95;  71, 
116;  73, 126;  73,  210;  74,  162;  75,  212;  76,  ii,  390; 
77,  871;  78,  1167;  79,  1626;  (Lt..  Col.)  80,  1936; 
81,  2126;  83,  2159;  83, 1707. 

Capt.  W.  L.  Marshall,  1874-88.  B.,  84,  1867; 
85,  2019;  86, 1682;  87,  2069;  88, 1866. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  B.,  89,  2076, 
2108;  90,  2356;  91,  2562. 

Maj.  J.  F.  Gregory,  1892-94.  R.,  93,  2204;  93, 
2748;  94,  2094. 

Capt.  C.  F.  Palfrey,  1896.    B.,  96,  2645. 

Capt.  G.  A.  Ziim,  1896-98.  B.,  96,  2611;  97, 
2698,  2768;  98,  2330. 

Capt.  J.  G.  Warren,  1899-1905.  B.,  99,  2776, 
2816;  00,  3702;  (Maj.)  01,  2942;  03,  2071;  03, 1861, 
2883;  04,  2841;  05,  2043. 

Maj.  W.  V.  Judson,  1905-09.  E.,  06,  1767;  07, 
1898;  08, 1%9. 

Maj.  T.  H.  Kees,  09, 683. 

Maj.  C.  S.  Bromwell,  1909-12.  B.,  09, 1973;  10, 
2129;  11,  2334;  13,  2621. 

Assistants: 

Capt.  D.  B.  Heap.    B.,  67, 80. 
Wm.  H.  Heardmg.    E.,  68,  107;  73,  126;  73, 
210;  74, 152;  77, 871;  78, 1167;  79, 1627;  80, 1936; 


81,  2126;  83,  2160;  83,  1708;  84,  1868;  86    2021; 
87, 2071. 

W.  T.  Casgrain,  in  charge  of  sur.  of  Eacine  Eeef, 
67, 124. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  BE.,  Lt.  Col.  J.  B.  Kearney,  president,  1864, 
addl.  tor  completion,  $18,956.30,  76,  ii,  391. 

By  Maj.  Graham,  p.  extension  and  dr.,  $17,422.73, 
S.  D.  42,  35th  Cong.,  1st  sess.,  pp.  63, 175. 

By  Col.  Cram,  1864-65,  extension  of  ps.  and  dr., 
$23,910,  66,  17,  24. 

By  Maj.  Wheeler,  1866,  extend  s.  p.  as  proj.  by 
Col.  Cram,  $22,833.36;  addl.  for  dr.  and  further 
extension,  $86,249.12;  total,  $108,082.48,  66,  iv,  122, 
123;  74, 153. 

By  Capt.  Heap,  extending  s.  p.  to  1.  equal  with 
n.  p.,  $42,817.32,  67,  81. 

By  Maj.  Houston,  1870,  completion,  $40,000,  70, 
96.  1872.  Extension  n.  p.,  120,000,  73,  127.  1873. 
Completion  of  ps.,  $16,000,  73,  211;  74,  163.  1876. 
To  replace  old  superstr.,  $15,000,  76,  390.  1877. 
Extension  n.  p.,  $14,000,  77, 871;  79, 156. 

EXPENDITURES. 

1866.  On  repairs  to  previous  work,  $3,860.79, 
66, 17. 

LEGAL  PROCEEDINGS. 

Limits  defined  for  lawful  deposit  of  dr.  and  other 
material  in  Lake  Michigan  in  vicinity  ot  Eacine 
approv.  by  See.  of  War,  1899,  99,  2777. 

Land  to  be  removed  under  proj.  of  1899  given  to 
the  U.S.  by  city,  99,  2777. 

OPEBATIONS.1    (See  Private  work.) 

1864-56.  N.  p.,  04  1.  f.  crib  p.  and  64  1.  f. 
superstr.  built;  dr.  in  ohan.,  S.  D.  42,  36th  Cong., 
1st  sess.,  p.  62. 

1857-58.  S.  p.,  220  1.  f.  crib  p.  and  220  1.  t. 
superstr.  built,  S.  D.  42,  35th  Cong.,  1st  sess.,  p.  62. 

1864-66.  Eepairing  and  securing  former  work, 
66, 16, 17. 

1866-67.  N.  p.,  800 1.  t.  crib  p.  built  (previous 
to  1867);  s.  p.,  266  1.  1.  crib  p.  built  (also  600  1.  f. 
built  previous  to  1867);  5,962  c.  y.  dr.,  67,  80,  83. 

1867-68.  N.  p.,  288  1.  f.  crib  p.  and  160  1.  f. 
superstr.  built;  s.  p.,  256  1.  t.  superstr.  built;  6,912 
c.  y.  dr.;  a  new  crib,  replacing  one  lost  in  a  storm, 
sunk,  68, 30, 107, 108;  76,  ii,  391. 

1868-69.  N.  p.,  32  1.  (.  crib  p.  and  128  1.  f. 
superstr.  built;  dr.  and  repairs  to  s.  p.,  69,  27; 
76,  ii,  391. 

1869-70.  N.  p.,  32  1.  f.  superstr.  built;  s.  p., 
288  1.  t.  superstr.  built;  288  1.  f^  superstr.  s.  p.  re- 
buUt,  70,  36,  95;  76,  ii,  391. 

1870-71.  S.  p.,  128  1.  f.  crib  p.  built;  repairs 
to  ps.,  71,  34, 116;  76,  ii,  391. 

1871-73.  S.  p.,  128  1.  t.  crib  p.  built;  uneven 
settlement  ot  cribs;  repairs  to  ps.,  73,  33,  126;  76, 
ii  392. 

'1873-73.  S.  p.,  256  1.  t.  superstr.  built;  dr.  in 
Chan.;  repairs  to  ps.,  73,  34,  210;  76,  ii,  392. 

1873-74.  N.  p.,  100  1.  f.  crib  p.  built;  16,773 
0.  y.  dr.;  dr.  in  chan.;  repairs  to  ps.,  74,  40,  152; 
76,  ii,  392. 

1874-75.  N.  p.,  50  1.  f.  crib  p.  and  100  1.  f. 
superstr.  built;  dr.  in  chan.;  repairs  to  ps.,  75, 
44  212 

1875-76.  N.  p.,  60  1.  f.  superstr.  built;  chan. 
dr.  to  15'  of  water,  76,  97,  ii,  390;  77, 871. 

1876-77.    Eepairs  to  ps.,  77, 102,  871. 

1877-78.  600  1;  f.  old  superstr.  replaced,  78, 
116, 1167. 

1878-79.  N.  p.,  50  1.  f.  crib  p.  built;  17,000 
c.  y.  dr.,  79,166,1627. 

1879-80.  25,931  c.  y.  dr.  from  chan.  bet.  ps.; 
one  60'  crib  sunk  in  extension  ot  n.  p.  and  superstr 
built  over  same,  80, 1936. 

1880-81.  60  1.  t.  of  cribwork  added  to  n.  p. 
and  damages  to  p.  by  collision  repaired,  81,  2126. 

1881-83.  50  1.  f.  superstr.  buUt;  7,757  c.  y.  dr. 
from  bet.  ps.,  83,  2160. 

1883-83.  Eepairs  to  crib  at  e.  end  of  s.  p.,  83, 
1708. 


1  History  of  operations  to  1876,  76,  ii,  391;  to  1879,  79, 1526. 
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1883-84.  17,466  c.  y.  dr.  from  bet.  ps.;  repairs 
to  e.  end  of  n.  p.,  84, 1868. 

1884-SS.  340 1. 1.  oin.  p.  superstr.  cut  down  and 
rebuilt,  85, 2021. 

188S-86.  Dr.  bet.  ps.  continued  under  S.  O. 
Dixon's  contract,  86, 16$?. 

1886-87.  Dr.  completed  under  Dixon's  con- 
tract; 745  1.  i.  oj  s.  p.  superstr.  rebuilt,  87,  2070. 

1 888-89.    36,356  o.  y.  dr.,  89,  2076. 

1889-90.    9,627  c.  y.  dr.,  90,  2357. 

1890-91.  4,089  c.  y.  dr.  from  chan.  bet.  ps.;  ex- 
tension of  s.  p.  in  progress,  91,  2563. 

1891-93.  10,194  o.  V.  dr.;  s.  p.  extension  com- 
pleted and  superstr.  built  thereon,  92,  2205. 

189S-93.    15,047  c.  y.  dr.,  93,  2748. 

1893-94.  N.  p.  extended  150'  and  s.  p.  100 1.  f.; 
old  outer  end  of  n.  p.  required,  and  8,964  c.  y .  dr.,  94, 
2095. 

1894-96.  In  coimection  witb  previous  year  n. 
p.  extended  160  and  s.  p.  100  1.  f.;  21,371  o.  y.  dr.; 
n.  and  s.  ps.  repaired;  sand  fences  built,  96,  2646; 
96  2512  2513 

i896''-97.  '29,639  e.y.  dr.;  s.  p.  extended  250 1.  f.; 
281 1.  f.  sand  catches  constr.  and  ps.  repaired,  97, 
2698,  2699. 

1897-98.  284 1.  f .  revet,  built,  5,998  c.  y.  dr.,  and 
minor  repairs  made  to  ps.,  98, 2330,  2331. 

1898-99.  Minor  repairs  to  n.  p.;  sheet  piling  of 
s.  p.  in  progress,  99,  2777. 

1899-00.  78,652  c.  y.  dr. ;  800 1.  f.  old  p.  and  dike 
removed  and  some  st.  transferred;  s.  p.  extended 
300'  by  3  cribs;  work  in  progress  on  breakw'r;  647 
1. 1.  s.  p.  provided  with  sheet  piling  and  part  of  s.  p. 
rebuilt;  minor  repairs  made  to  both  ps.;  wrecked 
barge  of  contractor  removed  and  part  of  cargo  placed 
in  works,  partly  defraying  cost  of  wreck  removal, 
00,  3703. 

1900-01.  113,478  c.  v.  dr.;  transfer  of  152.8 
cords  St.;  tearing  out  2001.  f.  old  p.  and  dock;  all 
work  completed  on  this  contract.  5  cribs  (lOCK  1. 
each)  built  and  placed,  and  600'  breakw'r  superstr. 
built;  s.  p.  extended  300';  proj.  completed.  620 1.  f. 
n.  p.  rebuilt,  500 1.  f.  plank  wafc  renewed,  and  minor 
repairs  made  to  both  ps.,  01,  2942. 

1901-03.  Repairs  to  H.  ps.  and  breakw'r  made, 
dr.  for  restoration  of  chan.  d.  commenced,  03, 2071. 

1903-03.  2,608  c.  y.  dr.;  minor  repairs  to  H.  p. 
and  protectionjUtng,  03, 1861. 

1903-04.  Work  in  progress  on  moving  2  cribs, 
04,  2839. 

1904-05.  11,924  c.  y.  dr.,  moving  2  cribs,  and 
repairs  made  to  p.  damaged  by  vessel,  05,  2043. 

1905-06.  27,200  c.  y.  dr.,  work  of  moving  cribs 
completed,  298  1. 1.  old  crib  p.  removed  and  rebnilt 
with  piles,  06, 1757. 

1906-07.  19,505  c.  y.  dr.,  and  st.  deposited  Jong 
breakw'r,  07, 1898. 

1907-08.  39,138  c.  y.  dr.,  196'  breakw'r  ex- 
tended, and  minor  repairs  made  to  st.  p.  and  break- 
water, 08, 1970. 

1908-09.  28,762  c.  v.  dr.,  work  on  breakw'r  ex- 
tension in  progress,  and  minor  repairs  to  brealrw'r, 
09, 1973. 

1909-10.  16,184  c.  y.  dr.;  repairs  to  breakw'r, 
10  2129. 

1910-11.  24,876  c.  y.  dr.,  work  on  building  n. 
breakw'r  in  progress,  3  caissons  being  laimched,  11, 
2334. 

1911-13.  Work  on  building  concrete  caissons, 
pile  p.,  removing  old  p.  in  progress,  13, 2521. 

PHYSICAL  CHABACTEBISTICa. 

Root  E.,  67,  81. 

Sunken  reef  2  m.  off  entrance  to  H.,  dangerous  to 
coasting  vessels,  67,  26,  81, 124. 

Principal  trouble  at  H.  caused  by  the  convergent 
ps.,  77,  871. 

Shoaling  of  water  on  n.  side  of  ps.  since  1870,  about 
3';  d.  of  water  on  s.  side  iiioreased,  77, 871,  872. 

Shore  abrasion  bet.  Racine  and  Kenosha,  77, 872 

Description  of,  97,  2769;  99,2816. 

Shoal  formation,  93,  2748;  95,  2647;  96,  2512, 
2613;  98,  2331. 

Current  observations,  98,  2331. 

H.  at  mouth  of  Root  R.  on  w.  shore  of  Lake  Michi- 
gan, 62  m.  n.  of  Chicago  and  23  s.  of  Milwaukee,  97, 
2769.  Nearest  H.  on  n.  Milwaukee  and  on  s. 
Kenosha,  97, 2771. 


Soimdings  and  condition  of  works,  01, 2942;  06, 
1757;  13,  2622. 
Description  of,  with  recom.  for  imp.,  07, 1900. 

PKIVATE  WORK. 

220  1.  f.  crib  p.  work  by  citizens  of  Racine  in 
1856-57.  Character  of  work  inferior  in  quality  and 
efHciency  to  previous  work  by  the  U.  S.,  S.  D.  42, 
35th  Cong.,  1st  sess.,  pp.  62,  63. 

PROJECTS.    (See  Estimates.) 

Grig,  proj.,  1843,  proposed  entrance  by  extension 
of  2  ps.  from  moutli  of  the  R.,  with  dr.  bet.  ps.,  to 
give  Chan.  12'  d.  (S.  D.  42,  35th  Cong.,  1st  sess.,  p. 
62.)  Modifications  of  this  proj.  have  been  to  secure 
increased  chan.  d.  up  to  W,  66, 17,  iv,  121;  67,  22, 
73, 127;  77, 102,  87L 

By  BE.,  1864,  extension  of  ps.,  approv.  by  Sec.  of 
War,  76,  li,  391. 

By  Maj.  Graham,  1867,  extension  of  ps.  (S.  D.  42, 
35th  Cong.,  1st  sess.,  p.  62.) 

By  Col.  Cram,  1865,  extension  of  s.  p.,  pierheads 
for  both  ps.,  and  dr.  to  12',  66, 17,  iv,  121. 

By  Mm.  Wheeler,  1865,  after  extending  s.  p.  as 
proj.  by  Col.  Cram,  to  extend  both  ps.  to  15';  dr.  bet. 
ps.  to  12';  est.,  $108,082,  66,  ui,  11,  iv,  122.  1867. 
For  a  14'  Chan,  instead  of  one  of  12',  67,  22.  1868. 
To  extend  the  s.  to  an  equal  distance  with  n.  p.; 
68,  30. 

By  Maj.  Houston,  1872,  extend  the  n.  p.  beyond 
s.  p.  160',  prevent  the  accretion  of  shore  drift  at 
H.  mouth,  73,  33,  127.  1877.  Extension  of  n.  p. 
at  least;  100  1.  t.,  the  extension  of  160'  proj.,  and 
subsequently  completed  in  1872,  being  deemed  in- 
sufficient to  accomplish  piupose  intended,  77, 102, 
871. 

Total  amount  app.,  1844  to  1886,  inel.,  $237,285. 
Est.  amount  reqmred  for  completion  of  proj., 
$25,000,  86,  303;  87,  2071. 

In  1889  Maj.  Davis  proposed  extension  of  n.  p. 
300'  and  s.  p.  500'.  in  order  to  prevent  deposition 
of  sand  at  H.  entrance;  est.,  $66,660,  which,  to- 
gether with  the  $15,450  required  for  completion  of 
the  prior  proj.,  made  total  of  $82,000  for  comple- 
tion of  projs.  for  imp.  of  H.,  89,  2077;  92, 2204. 

By  Capt.  Ziim,  1897,  constr.  900  1.  f.  sheet  piling, 
and  dr.  to  maintain  chan.,  97,  2698. 

By  Capt.  Zinn,  1897,  au.  act  1899,  21'  chan.,  by 
extending  ps.  and  dr.;  est:,  $60,000  (see  Legal  pro- 
ceedings), 97, 2771. 

By  Capt.  Warren,  1899,  break'r  30'  x  600*;  est., 
$66,000,  99,  2777. 

Maj.  Warren  recom.,  1901,  renewal  of  740'  s.  p., 
300'  sheet  piling,  decaying,  01, 2943. 

Act  June  13,  1902,  au.  resetting  of  2  cribs,  s.  end 
of  break'r,  03, 487. 

Act  Mar.  2,  1907,  au.  mainten.  of  21'  chan.,  ex- 
tension of  n.  break'r,  and  constr.  of  s.  break'r,  07, 
1900. 

Maj.  Judsou  recom.  procuring  proper  dr.  plant, 
07, 1900. 

Maj.  Bromwell,  1909,  submits  est.  for  bldg.  n. 
break'r  with  concrete  caissons  and  pile  p.,  dr., 
etc.,  $243,000,  09, 1973.  Au.  act  June  25,  1910,  10, 
776. 

SECRETARY  OF  WAR. 

Approv.  plan  of  imp.  involving  p.  extension 
submitted  by  BE.,  76,  li,  391. 

SURVEYS. 

1866,  66, 18. 

Sur.  of  Racine  Reef,  directed  by  Maj.  Wheeler; 
made  by  W.  T.  Casgrain,  67, 124, 126. 

Directed  by  Maj.  Houston,  77, 871. 

Soundings  taken,  78, 1167. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Davis,  89,  2108. 

Sur.  with  view  to  chan.  21'  d.  au.  act  Jime  3, 
1896;  made,  1897,  by  Capt.  Zinn  (R.  fav.;  see 
Projects),  97,  2768. 

Complete  hydrographio  sur.  made,  1897-98,  98, 
2331. 

Sur.  to  ascertain  best  plan  for  protecting  against 
ne.  seas  au.  joint  resol.  of  Jan.  10,  1899;  made  by 
Capt.  Warren,  1899  (R.  fav.;  see  Projects),  99. 


rSeepp.  14-22  for"! 
Lexplanations,  etc.  J 
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Eeef  located  and  marked  by  Maj.  Warren.  Sur. 
in  progress  under  direction  of  Maj.  W.  L.  Fisk,  in 
charge  of  sur.  on  Northern  and  Northwestern 
Lakes.i  03, 665,  2883. 

Sur.  for  protection  against  no.  storms,  an.  act 
June  13,  1902;  ample  mlormation  at  hand;  sur. 
ordered  not  made,  03,  487. 


As  to  wave  action  aflEecting  Hs.,  ex.  by  BE 
printed  in  H.  D.  62,  69th  Cong.,  1st  sess.;  K., 


July 


15,  1905,  06,  646, 1757. 

Ifeps.  66,  No.  14;  83, 1707;  84, 1869;  86,  2020; 
93,  2750;  97,  2770;  98,  2332;  03,  1862;  OS,  2044; 
09, 1974.  (Photopaphs  of  H.  before  and  during 
imp.,  00, 3704.) 


MM-38       KENOSHA  (Southport)  HARBOR,  WIS. 


1845, 
1852, 
1866, 
1869, 
1870, 
1871, 
1872, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


APPROPRIATIONS. 

1844,     $12,600.00] 

16,000.00|rr  ,-«  oe 

10  000. 00"^'™' ^5- 
75,461.4lJ 
*5,346.00,  69,  27. 
10,000.00,70,36. 
10,000.00,  71,35. 
10,000.00,  73,33. 
10,000.00,  74,40. 
15,000.00,  75,45,164. 

8,000..00,  76,  98, 142. 

8,000.00,  78,117. 

5,000.00,  79,166. 

5,000.00,80,1940. 

5,000.00,81,2129. 

6,000.00,83,2161. 

6,000.00,84,1870. 

5,000.00,86,1684. 

7,600.00,88,1866. 
17,600.00,90,2361. 
15,000.00,93,2208. 
15,000.00,95,2651. 
24,000.00,96,2618. 
50,000.00,99,2782. 
135,000.00,00,3707. 

6,000.00,03,2074. 

6,000.00,05,2046. 
22,000.00,07,1903. 
10,000.00,09,1976. 
12,500.00,  10,2132. 
11,000.00,  11,2336. 
15,000.00,13,2624. 


1900, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  564,807.41  (incl.  misc.,  $564,969.42,  13, 
2524). 
COMMERCE. 

Importance  as  a  H.  of  refuge,  76,  ii,  393. 

Important,  68, 109;  76,  ii,  396;  79, 1531. 

C.  unportance  of  Kenosha,  67,  83;  73,  128;  73, 
212. 

EE.  interests,  73,  212;  76,  ii,  396. 

The  H.  No.  13  in  the  list  of  Hs.  along  the  w. 
shore  of  Lake  Michigan  in  C,  97,  2784. 

Description  of,  00,  3768. 

Effect  of  imp.  on  rates  fav.,  09,  703;  13,  999. 

In  1911,  81,000±  t.;  chiefly  local,  13,  2525. 

CONTRACTS. 

1866.  Sanger,  Ledlie  &  Corse,  materials  and 
labor,  66,  iv,  118;  67,  58.  Parker,  Stebbins  & 
Ackerman,  dr.,  37$  c.  y.,  66,  iv,  118;  67,  68,  85; 
76,  ii,  394. 

1871.  E.  A.  Conolly,  close  piling  and  repairs 
71, 116;  73, 128. 

1873.  P.  M.  Knapp,  materials  and  labor,  73, 
211;  76,  ii,  395. 

1874.  F.  M.  Knapp,  materials  and  labor,  75, 
215'  79  ii  395. 

1875'.  A.  c'onro,  dr.,  20*  c.  y.,  75,  216.  Knapp 
&  Gillen,  materials  and  labor,  75,  216. 

1878.  Chicago  Dredging  &  Dock  Co.,  p.  ex- 
tension, 76, 1530. 

1879.  Knapp  &  Gillen,  p.  extension,  80, 1940. 
1881.  Knapp  &  Gillen,  p.  extension,  81,  2129. 
1883.    Knapp  &  Gillen,  removal  and  reconstr. 

of  superstr.,  83, 1709. 


1884.  G.  H.  Sager,  reconstr.  of  superstr.,  85, 
2022. 

1886.  H.  B.  Herr  &  Co.,  superstr.  reconstr., 
87  2072. 

1888.'  C.  H.  Starke,  dr.,  19*  c.  y.,  89,  2081. 

1889.  S.  O.  Dixon,  dr^  m  c.  yj,  90,  2360. 

1890.  H.  Cooper  and  G.  Truman,  p.  extension, 
$9,812,  91,  2567. 

1893.  Knapp  &  Gillen,  150  1.  1.  p.  extension- 
timber,  St.,  etc.— $13,002,  93,  2753.  Actual  cost, 
$94.78 1.  f.  for  n.  p.,  incl.  some  superstr.;  and  $66.64 
1.  f.  for  s.  p.,  94,  2098. 

1894.  H.  B.  Herr  &  Co.,  150 1.  f.  p.  extension- 
timber,  St.,  etc.— $7,809,  96,  2652.  Actual  cost, 
$68.30 1.  f.  for  n.  p.  and  $43.83  for  s.  p.,  96,  2517. 

1896.  Eaoine  Dredge  Co.,  dr.,  8?  c.  y.,  $3,915, 
97,  2704.  McArthur  Bros.  Co.,  260  1.  f.  p.  exten- 
sion—timber, St.,  etc.— $12,375.50, 97, 2706.  Actual 
cost,  $49.53  1.  f.,  98,  2334 

1899.  J.  Cape  &  Sons,  pile  p.  extension,  $19,- 
251.34.  S.  O.  Dixon,  removing  and  depositing  St., 
$15,000;  moving  cribs,  $7,000;  dr.,  6.9*  c.  y.  ($24,- 
840).  E.  B.  Eice,  break'r  and  crib  extension, 
$86,695.50,  99,  2783. 

1907.  J.  G.  Newbegin,  lumber  for  constr.  of 
ps.  and  break'r,  $12.96  M  ft.  b.  m. ,  07, 1904.  P.  W. 
Galloway,  building  196'  'of  crib  break'r,  prices  given, 
08, 1974. 

1911.  Eieboldt,  Wolter  &  Co.,  constr.  of 
wooden  st.  barge,  $10,960,  11,  2337. 

1913.  GreUing  Bros.  Co.,  dr.  (16,000  c.  y.), 
17.8*  c.y.,  13,2626. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  66,  5,  iii,  11;  67,  22; 
68,  31;  69,  27;  70,  36;  71,  34;  73,  33;  73,  34;  74, 

40;  76,  44;  76,  97;  77,  102;  78,  117;  79,  166;  80, 
208;  81,  282;  83,  277;  83,  286;  84,  286;  86,  309; 
86,  303;  87,  268;  88,  244;  89,  283,  286;  90,  266; 
91,  326;  93,  312;  93,  355;  94,  327;  95,  366;  96, 
320;  97,  404,  409;  98,  396;  99,  469,  473,  474;  00, 
534,  639;  01,  624;  03,  448;  03,  488;  04,  531;  05, 
539;  06,  595,  645;  07,  620;  08,  666;  09,  702;  10, 
776;  11,834;  13,998. 

R.  of  Col.  J.  J.  Abert,  Corps  of  Topographical 
Engineers,  1854,  76,  ii,  394. 

Boards.  Eeport  of  a  BE.,  1854,  referred  to. 
Difference  of  opinion  bet.  board  and  Maj.  Graham 
as  to  the  dr.  within  E.,  76,  ii,  394. 

Created  act  Mar.  3,  1905,  to  inquire  into  effect  of 
wave  action  on  H.,  06,  2046.  R.,  July  15,  1905, 
printed  in  H.  D.  62,  59th  Cong.,  1st  sess.  Eecom. 
addition  of  200'  to  landward  end  of  break'r,  06, 
645, 1759. 

In  cbarge: 

Maj.  J.  D.  Graham,  1856-67.  B.,  S.  Ex.  D.  42, 
35th  Cong.,  1st  sess.,  p.  61. 

Mai.  J.  B.  Wheeler,  1866-69.  R.,  66,  iv,  118;  67, 
83:  68, 108. 

Maj.  D.  C.  Houston,  1870-84.  R.,  70,  96;  71, 116; 
73, 127;  73,  211;  74, 153;  75,  214:  76,  ii,  393;  77, 
873;  78,  1168;  79,  1529;  (Lt.  Col.)  80,  1938;  81, 
2128;  83, 2161;  83, 1708. 

Capt.  W.  L.  Marshall,  1884-S9.  R.,  84, 1869;  85, 
2021;  86, 1684;  87,  2072;  88, 1866. 


*  Allotment. 

'  See  Northern  and  Northwestern  Lakes,  Bull.  13,  Supple.  No.  4,  Aug.  14, 1903. 


2  Sur. 


'.— R.,  Dec.  1, 1837,  est.,  $90,703,  $101,  897.15;  1844,  est.,  $50,692;  July  18, 1854,  est.,  $24,128.78;  Sspt, 
7,  est.,  $68,047.24.    (H.  D.  482, 55th,  2d.)  i      ,        >       ,       >  t- 
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Maj.  C.  E.  L.  B.  Davis,  1889-92.  R.,  89,  2079, 
2103;  90,  2360;  91,  2565. 

Maj.  J.  r.  Gregory,  1892-94.  B.,  98,  2207;  93; 
2751;  94,  2097. 

Capt.  C.  F.  Palfrty,  1896.    B.,  96, 2649. 

Capt.  G.  A.  Zinn,  1896-98.  B~  96,  2516;  97, 
2702,  2772;  98,  2333. 

Capt.  J.  G.  "Warren,  1899-1906.  R.,  99, 2781, 2817; 
00,  3706,  3767;  (Maj.)  01,  2945;  03,  2073;  03, 1863; 
04,  2841;  06,  2045. 

Maj.  W.  V.  Judson,  1905-09.  B.,  06,  1769;  07, 
1903;  08, 1972. 

Maj.T.H.Rees,09,6S3. 

Maj.  C.  S.  Bromwell,  1909-12.  R.,  09,  1975;  10, 
2131;  11,2336;  13,2523. 

Lt.  Col.  G.  A.  Zmn,  11,  814. 

Assistants: 

Capt.  D.  P.  Heap.    B.,  67, 83;  68, 108. 

W.  H.  Hearding,  73, 127;  73,  211;  74, 153.  E., 
77,874;  78,1168;  79,1530;  80,1939;  81,2128;  83, 
2162;  83, 1709;  84, 1870;  85,  2022;  87,  2073. 

1st  Lt.  Douglass  MaoArthur,  08,  648. 

ESTIMATES.    (See  also  Plans  and  Projects.) 

By  BE.,  1854,  est.  of  already-approv.  plans  would 
cover  emend,  iinder  Maj .  Graham's  plans,  76,  ii,  394. 

By  Maj.  Graham,  1857,  addl.  for  completion, 
$58,047.24,  S.  Ex.  D.  42,  35th  Cong.,  1st  sess.,  pp.  61, 
175,  $75,461.41,  66,  5. 

By  Maj.  wheeler,  1866,  dr.  in  chan.  and  exten- 
sion of  pS.,  $65,150.42,  66,  iv,  118,  119. 

By  Capt.  Heap,  1867,  p.  extension,  $47,906.74,  67, 
84. 

By  Maj.  Wheeler,  1867,  repairs  and  dr.,  $55,000, 
67,  22,  23;  68,  31;  69,  27. 

By  Capt.  Heap,  1868,  repairs  and  p.  extension, 
$70,000,  68, 109. 

By  Maj.  Houston,  1870,  repairs  to  superstr.  and 
dr.,  $45,000;  addl.  for  extending  each  p.  224'  $96,000, 
70,  96. 

For  dr.  in  1873-74,  $15,000,  73, 128;  73,  212. 

P.  extension,  repairs  and  dr.,  $30,000,  74, 166. 

For  completion  of  existing  pro).,  $80,000;  this 
amount  provided  lor  probable  p.  extension  for  20 
years,  but  does  not  include  any  repairs  which  might 
be  necessary  in  the  meantime,  77,  874.  Orig.  est. 
probably  the  app.  of  1866,  increased  by  the  est.,  1868, 
viz,  $146,461.41,  74, 155.  For  completion  of  existing 
proj.,  $67,000,  79,  156.  For  mainten.  of  H.  an  an. 
sum  of  $8,000,  79,1530. 

LEGAL  PROCEEDINGS. 

Limits  defined  for  lawful  deposit  of  dr.  or  other 
material  in  Lake  Michigan  in  vicinity  of  Kenosha 
approv.  by  Sec.  of  War,  1899,  99, 2781. 

Land  required  under  proj.  of  1899  given  to  U.  S. 
Part  of  this  land  not  needed  proposed  to  be  returned 
to  orig.  owners,  99,  2782. 

OPERATIONS.! 

1864-65.  Probable  dr.  in  front  of  ps.,  and  re- 
pairs of  old  work,  76,  ii,  394. 

1866-67.  S.  p.,  362 1.  f.  crib  p.  built;  40,050  o.  y. 
dr.;  n.  p.  970'  1.,  s.  p.  800'  1.,  67,  22,  86;  76,  ii,  394; 
79  1629. 

1867-68.  N.  p.,  192  1.  f.  crib  p.  built;  s.  p.  352 
L  f.  superstr.  built;  68,420  o.  y.  dr.,  68,  31, 109;  76, 
ii,  394. 

1868-69.  Displaced  crib  joined  to  main  p.  by 
pile  work,  69,  27,  28;  76,  ii,  394. 

1869-70.  End  crib  of  n.  p.  removed  by  storm, 
70,  36,  95;  76,  ii,  394,  395. 

1870-71.  N.  p.,  662 1.  f.  superstr.  built;  552 1.  f. 
old  superstr.  s.  p.  replaced;  repairs,  71,  34,  36,  116; 
76,  ii,  395. 

1871-73.  N.  p.,  100  1.  f.  superstr.  built;  cribs 
refilled;  displaced  crib  protected,  73,  33,  128;  76, 
ii,  395. 

1873-73.  N.  p.,  50  1.  f.  crib  p.  built;  412  1.  f. 
superstr.  built;  361 1.  f.  old  superstr.  n.  p.  replaced, 
73,  34,  211;  76,  ii,  396. 


1873-74.  N.  p.,  50  L  f.  superstr.  built,  74,  40, 
163. 

1874-75.  N.  p.,  60  1.  f.  crib  p.  built;  430  1.  t. 
superstr.  built;  430 1. 1.  superstr.  on  n.  p.  replaced, 
75,  44,  214. 

1876-76.  N.  p.,  60  L  1.  crib  p.  built;  chan.  dr., 
76  97  ii  393. 

1876-77.  '  N.  p.,  100 1. 1,  superstr.  built;  repairs 
ofps.,  77, 102,  873. 

1877-78.    S.  p.,  9,919  c.  y.  dr.,  78, 117, 1168. 

1878-79.  N.  p.,  100 1.  f.  crib  p.  built;  total  I.  of 
n.  p.,  1,450';  total  L  of  s.  p.,  1,306',  79, 156, 1530. 

1879-80.  Crib  16J'  x  24'  x  60'  sunk  upon  st. 
foundation  in  extension  of  n.  p.;  100  1.  f.  superstr. 
built;  14'  chan.  dr.  bet.  ps.  by  city  authorities,  80, 
1939 

1881-83.  Crib  16i'  x  24'  x  50'  sunk  in  extension 
of  n.  p.;  26  cords  riprap  placed  along  n.  lace  of  crib, 
83,  2162. 

1882-83.  Superstr.  upen  2  cribs  built  up  and 
latter  decked  over;  n.  wall  timbers  built  up  7J',  83, 
1709. 

1883-84.  Double  row  of  sheet  piling  170'  1., 
driven  along  s.  face  of  s.  p.;  20  cords  of  st.  placed  in 
cribs  and  around  end  of  p.;  repairs  to  s.  p.,  84, 1870. 

1884-85.  355 1. 1.  superstr.  and  outer  section  of 
s.  p.  removed  and  rebuilt,  86, 2022. 

1886-87.  408 1.  f.  of  s.  p.  superstr.  cut  down  and 
rebuilt  under  contract,  87, 2072. 

1887-88.  49  piles  driven  along  chan.  face  of 
inner  section  of  s.  p.,  and  7,272  c.  y .  sand  dr.  from  the 
.  Chan.,  88, 1866. 

1888-89.    24,893  c.  y.  dr.,  89, 2080. 

1889-90.    5,248  c.  y.  dr.,  90, 2360. 

1890-91.  20,918  c.  y.  dr.;  3  cribs  built  in  exten- 
sion of  s.  p.,  91,  2566. 

1891-93.  3  cribs  sunk,  filled,  and  decked,  ex- 
tending the  s.  p.  150';  8,640  c.  y.  dr.,  93, 2207. 

1893-93.  10,197c.  y.  dr.,  and  extension  ofps.  in 
progress,  93, 2762. 

1893-94.  2,354  c.  y .  dr.,  and  in  connection  with 
preceding  year  n.  p.  extended  IOC  ands.  p.SCjSi, 
2098. 

1894^95.    P.  extension  in  progress,  95, 2650. 

1895-96.  In  connection  with  preceding  year, 
n.  p.  extended  60'  and  s.  p.  160';  10,761  c.  y.  dr., 
96,  2516,  2517. 

1896-98.  68|3S0  c.  y.  dr.,  2  wrecks  removed, 
extension  of  s.  p.  in  progress,  and  chan.  face  of 
s.  p.  revet.,  97,  2703;  s.  p.  extended  250  1.  f.,  and 
mmor  repairs  made  to  ps.,  98,  2333. 

1898-99.  Minor  repairs;  sheet  piling  of  s.  p. 
in  progress,  99,  2781. 

1899-00.  200,779  c.  y.  dr.;  1,006  cords  st.  trans- 
ferred, removing  about  two-thirds  of  old  n.  p.; 
removal  of  3  cribs  in  progress;  break'r  under 
constr.;  about  925  1.  f.  pile  p.  built;  part  of  s.  p. 
provided  with  sheet  piling  (pnctograpns),  00, 3707. 

1900-01.  180,793  c.  y.  dr.;  moving  3  cribs  from 
old  p.  and  placing  in  new  p.;  transferring  1,962 
cords  of  St.;  removing  1,500'  of  old  p.;  362  1.  f.  of 
p.  superstr.  rebuilt;  minor  repairs  to  decking  and 
plank  walk  of  s.  p.,  01,  2945. 

1901-08.  Mmor  repairs  to  break'r  and  s.  p.; 
146  cords  st.  deposited  along  ps.,  03, 2073. 

1906-07.    3,660  c.  y.  dr.,  07, 1903. 

1907-08.  Work  on  extension  of  break'r  begun, 
foundation  partly  riprapped,  constr.  of  crib  under 
way;  20,864  c.  y.  dr.,  08, 1972. 

1908-09.  27,620  c.  y.  dr.  and  work  on  break'r 
extension  continued,  09, 1975. 

1909-10.  8,883  0.  y.  dr.;  work  on  extension  of 
break'r  completed,  10,  2131. 

1910-11.    24,961  c.  y.  dr.,  11,  2336. 

1911-13.  Contract  entered  into  for  dr.,  13, 
2525. 

PHYSICAL  CHARACTERISTICS. 

General,  of  Pike  Creek,  76,  ii,  393. 

Little  or  no  current  or  scouring  force  in  R.,  73, 
128;  76,  ii,  393. 

Character  of  lake  bed  unlav.  to  the  proper  settle- 
ment of  cribs,  73,  211.  • 


1  1867.    Crib  lost  after  having  been  paid  for,  74, 165. 

1871.  One  crib  broken  and  lost,  74, 155;  7*6,  214.  These  accidents  assumed  to  be  due  to  the  manner 
In  which  the  cribs  were  bolted,  76,  ii,  395. 

1873.  Chan.  bet.  ps.,  9i'  x  160'  x  1,200'  below  mean  lake  level,  73, 128.  Abstracts  of  materials  used 
and  work  done,  67, 85, 86;  68, 109;  73, 128. 


[See  pp.  14-22  for  I 
Lexplanatlone,  etc.J 
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Advance  of  shore  line,  76,  il,  394;  77, 874. 

Description  of,  97,  2773;  99,  2817;  00, 3768. 

Shoaling,  93,  2752;  94,  2098;  95,  2650;  96,  2517: 
97,  2778. 

Lake  currents  aad  their  effects  on  lake  Hs.,  97, 
277S. 

H.  at  the  mouth  of  Pike  Creek  on  the  w.  shore 
of-Lake  Michigan;  orig.  no  H.,  97,  2773. 

Deterioration  of  structures,  11,  2336. 

Condition  of  imp.,  13,  2524. 

PLANS.    (See  Estimates  and  Projects.) 

By  Capt.  Heap,  1867,  on  completion  of  the  proj. 
of  1866,  to  further  extend  the  ps.  224 1.  f.  each,  67, 
83;  68, 109. 

PRIVATE  WOBK. 

In  1852,  76,  ii,  394. 

Dr.  iQ  Chan,  iu  1873-74,  74, 154. 

Docking,  77, 875. 

146'  of  s.  p.  built  by  citizens,  79, 1630. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  BE.,  76,  ii,  394. 

B^  Maj.  Graham,  1857,  extension  of  ps.  and  sand 
barrier,  with  dr.  to  13'  in  cban.  and  basins  to  give 
required  capacity  for  a  H.  of  refuge,  S.  Ex.  D.  42, 
35th  Cong.,  1st  sess.,  p.  175. 

By  Maj.  Wheeler,  1866,  p.  extension  and  dr.  to 
12'  (16'),  66,  iv,  118;  67, 83. 

Dr.  in  chan.,  1870,  78, 128. 

P.  extension  and  dr.  to  16',  73, 34,  212. 

From  1844  to  1879,  incl.,  $194,307.41  had  been 
app.  for  p.  extension,  dr.,  and  repairs,  80, 208. 

By  Maj.  Houston,  1879,  completion  of  Maj. 
Wheeler's  proj.  of  1866  for  chan.  of  12'  and  navi- 
gable w.  by  p.  extension  and  dr.,  $67,000,  79,  166; 
80, 1938. 

By  Maj.  Davis,  1889,  extension  of  n.  p.  300'  and 
s.  p.  600',  to  prevent  the  forming  of  a  bar  at  the  H. 
entrance;  est.,  S82,000,  89,  2080;  maiing  total  est. 
S149,000,  93,  2208. 

Bj;  Capt.  Zinn,  1897,  extending  s.  p.  525';  re- 
moving and  rebuilding  n.  p.  from  shore  to  shore 
to  21'  contour,  to  obtain  entrance  w.  of  250',  and 
increasing  d.  in  chan.  and  basin  to  21'  and  20', 
resp.,  and  w.  chan.  bet.  ps.;  est.,  $125,000, 97,  2783. 


By  Capt.  Warren,  1899,  for  600'  break'r  (6  cribs), 
30'  w.  on  a  pile  foundation;  est.,  $66,000,  99,  2818. 

Act  June  13,  1902,  au.  change  in  location  and 
direction  of  break'r,  08,  448. 

Existing  proj.,  amended  May  31,  1906,  au.  ex- 
tension of  100'  shoreward  to  break'r,  06, 1759. 

Up  to  1907,  following  is  summary  of  proj.:  Orig., 
1852,  was  for  13'  bet.  ps.  150'  apart;  modified  as 
follows:  1866,  16';  1889,  n.  p.  extension,  300';  s.  p., 
600';  1890,  dr.  in  "The  Basin";  1899,  s.  p.  exten- 
sion, increasing  w.  bet.  ps.  to  250'  by  rebuilding 
n.  p.,  building  600'  to  break'r,  and  increasing  d. 
in  chan.  and  basin  to  21'  and  20',  resp.;  1902,  ex- 
tension of  break'r  100'  shoreward.  Orig.  proj.  done 
1900,  with  exception  of  1902  work.  Total  expend., 
incl.  mainten.,  $475,815.37,  13,  998. 

Existing  proj.,  au.  act  Mar.  2,  1907,  provides  for 
mainten.  of  21'  entrance  chan.,  20'  basin,  and  ex- 
isting works,  and  for  an  extension  of  200'  to  the 
landward  end  of  the  break'r;  est.,  $22,000,  07,  620 


SECRETARY  OF  WAR. 

Plan  of  BE.,  1854-55,  conditionally  approv., 
ii,  394. 


76, 


SURVEYS. 

By  Maj.  Graham,  1855.    See  Map,  66,  No.  6. 

By  Maj.  Graham,  1857,  S.  Ex.  D.  42,  35th  Cong., 
1st  sess.,  p.  61. 

By  Maj.  Wheeler,  1867,  79, 1529. 

Directed  by  Maj.  Houston  and  made  by  W.  H. 
Hoarding,  77,  874.  Soundings  taken,  1878,  78, 
1168. 

Ex.  for  S.  of  refuge  au.  act  Aug.  11,  1888;  made, 
1888,  by  Maj.  Davis  (B.  unfav.),  89,  2103. 

Sur.  for  21'  and  a  basin  of  20'  au.  act  Jtme  3, 1896; 
made,  1897,  by  Capt.  Zinn  (see  Projects),  97,  2772. 

Sur.  lor  best  plain  to  prevent  injurious  action  of 
ne,  seas  au.  by  joint  resol.  of  Jan.  10, 1899;  made  by 
Capt.  Warren,  1899  (R.  fav.;  see  Projects),  99, 
2817. 

Ex.  for  enlargement  of  basin  au.  act  Mar.  3, 1899; 
made,  1899,  by  Capt.  Warren  (R.  recom.  that  noth- 
ing be  done  until  completion  of  proj . ),  00,  3768. 

Maps.  66,  No.  6;  78,  1168;  84,  1870;  86,  2022; 
93,  2752;  97,  2784;  03,  1863.  (Photographs  of 
works),  00, 3708. 
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WAUKEGAN  HAKBOR,  ILL.^ 


APPKOPBIATIONS. 

1852, 
1880, 


$15,000,  act  Aug.  3 

15,000,80,1942. 

15,000,81,2130. 

20,000,  83,  2163. 

20,000,  84, 1871. 

20,000,  86, 1686. 

26,000,88,1868. 

35,000,  90,  2364. 

25,000,93,2212. 

20,000,95,2656. 

20,000,96,2622. 
1899,  5,500,99,2787. 
1902,-  100,000,03,2076. 
1903,  240,000,03,1865. 
5,000,04,2845. 

30,000,05,2048. 

50,000,07,1906. 

*5, 000,  09,1978. 

10,000,  10,2134. 

10,000,  11,2338. 
6,000,  13,2527. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


1904, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


Total,  690,500    (incl.    misc.,    $690,796.76,    13, 
2527). 
COKOIERCE. 

Local  C.  does  not  warrant  any  expend,  by  U.  S. 
on  imp.,  73,  247. 

Benefits  to  C.  by  oonstr.  of  H.  of  refuge,  73,  247, 
249. 


Importance  of,  increasing,  93,  2756;  94,  2101; 
96,26.54. 

Faith  in  a  large  increase  in  the  C.  shown  by 
enterprise  of  city  and  private  persons  in  increasing 
H.  d.,  99, 2787. 

Description  of,  00, 3775. 

General,  and  rapidly  increasing,  03,  489. 

Imp.  has  had  considerable  effect  in  controlling 
rates,  10, 778. 

1911,  213,925  t.,  13, 1001. 

H.  of  great  convenience  to  general  C,  being 
terminus  of  Elgin,  Joliet  &  Eastern  Ry.,  known  as 
the  Chicago  Outer  Belt  Line.  H.  in  close  connec- 
tion with  all  rys.  entering  Chicago,  13, 1001. 

CONTRACTS. 

1881.    Knapp  &  Gillen,  p.  constr.,  81,  2131. 

1888.  Green  Bay  Dredge  &  Pile  Driver  Co.,  dr., 
mo.  y.,  89,2084.  ' 

1890.  J.  M.  Laurie,  st.  ballast,  $7  cord;  G.  Kirk 
&  Son,  pine  plank,  $19.60  M  f.;  Cairo  Lumber  Co., 
oak  timber,  $24.50  M  f.;  Chicago  Forge  &  Bolt  Co., 
rods,  bolts,  and  spike,  2W  lb.;  F.  Bairstow,  coal, 
$4.25 1,  91, 2570. 

1893.  Green  Bay  Dredge  &  Pile  Driver  Co.,  dr., 
1310  c.  y.,  93, 2212.  Knapp  &  GUlen,  376 1.  f.  p.  ex- 
tension, timber,  st.,  etc.,  $17,167.60,  93,  2767. 
Actual  cost,  n.  p.,  $69.20;  s.  p.,  $39.53 1.  f.,  94, 2101. 

1894.  H.  B.  Herr  &  Co.,  241 1.  f.  p.  extension, 
tunber,  st.,  etc.,  $9,995.21,  96,  2656.  Actual  cost, 
$39.79  and  $44.12 1.  f.,  96,  2521. 


*  Allotment. 

1  Sur.— R.,  Dec.  31, 1855.    Est.,  $137,966.10.    (H.  D.  482, 55th,  2d.) 
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1896.  niinois  Dredging  Co.,  dr.,  8$  c.  y.  (S9,760) , 
97,2708. 

1903.  Eausler  &  Lutz  Towing  Co.,  constr. 
1,000'  n.  p.  extension,  1,400'  s.  p.  extension,  and  588' 
breakw'r  (prices  given);  Lydon  &  Drews  Co., 
constr.  770'  pile  revet.,  removing  935'  old  p.,  and  dr. 
337,000  0.  y .  sand,  mud,  etc. ,  and  25,000  o.  y.  hardpan 
and  bowlders  (prices  given),  03, 1865. 

1907.  F.  E.  Worden,  296,784  t.  b.  m.,  timber 
and  plank  for  repairing  ps.  (prices  given),  07, 1906. 

1908.  Adolpii  Green,  building  pile  p.,  remov- 
ing old  p.,  and  dr.  (prices  given),  08, 1975.  Great 
Lakes  Dredge  &  Dock  Co.,  hire  of  dr.  plant,  $21.50 
per  hour,  08, 1976. 

1913.  Greiling  Bros.  Co.,  dr.  20,000  c.  y.,  17.8$ 
c.  y.,  18, 2527. 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  16,  34th  Cong.,  1st  sess. 

ENGINHEKS. 

Cliief  of  Engineers.  B.,  66,  7;  79,  157;  80, 
208,210;  81,282;  83,277;  83,286;  84,286;  86,; — 
86,303;  87,269;  88,245;  89,284;  90,256;  91,327; 
93, 313;  93, 356;  94, 328;  95, 365;  96, 321;  97, 405; 
98, 396;  99, 470, 474;  00, 536, 539;  01, 524;  03,  449; 
03, 488;  04, 532;  OS,  540;  06, 596;  07, 621;  08, 666; 
09,  703;  10,  777;  11, 836;  13, 1000. 

In  cbarge: 

Maj.  J.  D.  Graham,  T.  E.,  1857.  B.,  S.  D.  16, 
34th  Cong.,  3d  sess.,  p.  140;  S.  D.  42,  35th  Cong.,  1st 
sess.,  J).  61. 

Maj.  D.  C.  Houston,  1872-82;  charged  with  ex.  of 
H.,  73, 36;  73, 36;  79, 157.  E.,  73, 247;  (Lt.  Col.) 
80, 1940, 1942, 1946;  81,  2129;  83,  2163;  83, 1710. 

Capt.  W.  L.  Marshall,  1884-89.  B.,  84, 1871;  85, 
2023;  86, 1685;  87, 2074;  88, 1867. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  K.,  89,  2081; 
90,  2361;  91, 2568. 

Maj.  J.  F.  Gregory,  1892-94.  B.,  93,  2209;  93, 
2764;  94, 2100. 

Capt.  C.  F.  Palfrey,  1895.    E.,  95,  2653. 

Capt.  G.  A.  Zinn,  1896-98.  E.,  96,  2519;  97, 
2706;  98,  2336. 

Capt.  J.  G.  Warren,  1899-05.  E.,  99,  2786;  00, 
3709, 3769, 3772;  (Maj.)  01, 2961;  03, 2075;  03, 1864; 
04, 2843;  05, 2047. 

Maj.  W.  V.  Judson,  1905-09.  E.,  06,  1760;  07, 
1905;  08, 1974. 

Maj.  T.  H.  Eees,  09,  683. 

Maj.  C.  S.  Bromwell,  1909-12.  E.,  09,  1977;  10, 
2133;  11,2337;  13,2526. 

Assistants: 

W.  J.  Bryson.    B.,  73,  248. 
W.  H.  Hearding.    E.,  80,  1944;  83,  2164;  83, 
1711;  84, 1871;  85,  2024;  87,  2076;  88, 1868. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Graham,  breakw'r,  $137,968.10,  S.  D.  42, 

35th  Cong.,  1st  sess.,  pp.  61, 175. 
By  Maj.  Houston,  pile  ps.  and  dr.,  $75,000,  73, 

248;  breakw'r  and  dr.,  $817,850,  73,  248. 

LEGISLATION. 

Bill  introduced  in  Congress  for  the  transfer  of 
some  U.  S.  land  not  needed  for  H.  purposes  to  the 
city  of  Waukegan  in  1896-97.  A  part  of  this  land 
was  once  given  by  the  city  to  the  U.S.,  and  another 
part  formed  by  accretions.  97,  2707.  Transfer 
made  under  lease,  containing  certain  restrictions,  in 
1897,  98,  2337. 

OPEEATIONS. 

1855.  One  crib  30'  1.  and  26'  w.  placed  in  line  of 
proposed  breakw'r,  afterward  carried  away  during 
a  storm;  since  then  nothing  done,  73,  247. 

1881-83.  260  1.  f.  pile  p.  built  and  breach  in 
same  repaired,  83,  2104. 

1883-83.    224 1,  f.  pile  p.  buUt,  83, 1712. 

1883-84.    226 1.  f.  pile  p.  built,  84, 1871. 

1884-85.    2981.  i.  pile  p.  built,  86,2023. 

1885-86.    File  p.  extended  32 1.  f.,  86, 1685. 

1886-87.  209  1.  f.  of  n.  p.  and  96'  of  s.  p.  built, 
87,  2074,  2076.    Injury  to  work  by  gale,  87,  2076. 


1887-88.  71 1.  f.  of  s.  p.  completed  and  p.  filling 
replaced  by  hired  labor,  88, 1867. 

1888-89.  177  1.  f.  of  s.  p.  built  by  Mred  labor; 
17,805  c.  y.  dr.  under  contract,  89, 2083. 

1889-90.  63,069  0.  y.  dr.;  60  ods.  st.  placed  in  s. 
p.,  90,  2360. 

1890-91.  N.  p.  extension  in  progress;  192  1. 1 
built,  91,  2570. 

1891-93.  200  1.  f.  of  n.  p.  extension  buOt;  304 
1.  f.  of  sand  fence  built;  9,715  c.  y.  dr.,  98,  2211. 

1893-93.  60,292  c.  y.  dr.,  and  p.  extension  in 
progress,  93,  2756. 

1893-94.  N.  p.  extended  216  1.  f.  and  s.p.  160 
1.  f.,  94,  2101. 

1894-96.  P.  extension  in  progress;  95, 2654;  s. 
p.  extended  240  1.  f.,  ps.  repaired,  and  sand  fences 
constr.,  96, 2521. 

1896-97.  128,862  c.  y.  dr.,  and  repair  of  n.  p.  in 
progress,  97,  2707. 

1897-98.  68,249  c.  y.  dr.;  38 1,  f.  sea  wall  revet, 
constr.;  shore  line  of  H.  riprapped  for  360  1.  f.;  n. 
pile  p.  repaired,  and  repair  of  s.  p.  in  progress,  98, 
2337. 

1898-99.  Over  200  1.  f.  s.  p.  repaired;  bulk- 
heads for  protection  of  p.  ends  of  both  ps.  built; 
minor  repairs  made  to  works,  99,  2787. 

1901-03.  261  1.  f.  superstr.  s.  p.  rebuilt,  and 
192 1.  f.  sand  fence  built  by  hired  labor,  08, 2075. 

1903-03.  7,056  c.  y.  dr.  by  U .  S.  and  19,666  c.  y. 
by  contract;  pre.  arrangements  made  for  beginning 
work  on  ps.,  03, 1864. 

1903-04.  1,000'  n.  p.  and  600'  s.  p.  extended, 
04,2843.    . 

1904-06.  800'  s.  p.  extended,  break'r  built  and 
superstr.  placed;  1,097  1.  f.  n.  p.  removed,  882  1.  f. 
sheet-pile  revet,  built,  and  280,900  c.  v.  sand,  mud, 
etc.,  and  20,216  c.  y.  hardpan  and  bowlders  dr., 
06,  2047. 

1905-06.    5,004  o.  y .  dr.  by  U.  S. plant,  06, 1760. 

1906-07.  240  1.  f.  timber  superstr.  placed  on 
s.  p.,  1,125  1.  f.  pile  p.  constr.  by  hired  labor,  and 
9,129  c.  y.  dr.  by  U.  S.  plant.  07, 1905. 

1907-08.  6,426  c.  y.  dr.  under  contract,  and 
work  on  building  pile  p.  and  removing  old  p.  in 
progress,  08, 1974. 

1908-09.  14,866  c.  y.  dr.  and  p.  work  in  prog- 
ress, 09, 1977. 

1909-10.    33,823  0.  y.  dr.,  work  of  building 

Eilep.  and  removing  old  p. completed,  19,630c.  y .  dr. 
y  tJ.  S.  plant,  and  minor  repairs  made  to  break'r, 
10,  2133. 

1910-11.  Repairs  to  break'r  and  H.  ps.,  11, 
2337. 

1911-13.    7,791  c.  y.  dr.,  and  St.  • 
and  around  break'rs  and  H.  p.,  13,  2526." 

PHYSICAL  CHABACTEEISTICS. 

General,  of  Waukegan  R.  and  H.;  advance  of 
shore  line;  shoaling  oflshore,  73,  247,  248. 

Description  of,  on  w.  shore  of  Lake  Michigan, 
35  m.  n.  of  Chicago  and  50  m.  s.  of  Milwaukee,  00, 
3770. 

Shoaling  of  chan.  dr.  by  city,  00,  3710. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Graham,  1855,  break'r  parallel  to  shore 
line,  proteoting^heads  of  the  br.  ps.,  1,380*  1.;  est., 
$137,966.10,  S.  D.  42,  35th  Cong.,  1st  sess.,  pp.  61, 
175,  73,  247. 

By  Maj.  Houston,  1873,  H.  sufficient  for  local 
purposes,  pile  p.  and  excavation  of  basin;  est., 
$76,000,  73,  248.  To  afford  H.  of  refuge,  a  rec- 
tangular system  of  outside  break'rs,  with  entrance 
500'  w.;  est.,  $817,850,  73,  248. 

PEIVATB       (CITT       AND       COEPOEATE) 
WOEK. 

Br.  p.  700'  1.  to  12'  water,  built  in  1855;  much 
dilapidated  in  1873,  73,  249. 

Slip  from  n.  end  of  dr.  basin  (outer)  opened  by 
private  persons,  and  believed  to  be  of  much  value 
m  increasing  usefulness  of  H.,  1895-96,  96, 2521. 

In  1898  Waukegan  dr.  chan.  bet.  ps.  60*  w.  and 
18'  d.,  98,  2337;  99,  2786.  Redr.  by  dock  com- 
pany, 1900;  36,650  c.  v.  being  removed,  00,  3710. 

Description  of,  00,  3770. 

26,357  0.  y.  dr.  by  city  and  private  parties,  01, 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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PBOJECTS.    (See  Estimates  and  Plans.) 

In  185S,  under  app.  ol  $15,000  of  1852,  one  crib 
placed  in  line  of  proposed  bre^'r,  which  was  subr 
sequently  destroyed,  73, 247;  80, 1942. 

By  Lt.  C!ol.  Houston,  1879,  formation  of  H.  of 
refuge  at  Waukegan  by  2,590 1.  f.  of  pile-p.  constr., 
inclosing  basin  of  16  acres  and  a  dock  frohl  of  1,260', 
the  basm  to  be  dr.  to  12',  with  ultimate  formation 
of  inner  basin;  est.,  1110,000,  80,  1943,  1946.  In- 
creased tSO,000  in  1883,  83, 1711. 

From  1880  to  1886,  incl.,  190,000  app.,  when  it 
was  est.  t71,000  required  to  complete  proj.,  87, 
2075. 

In  1889  Maj.  Davis  proposed  extension  of  both 
ps.  sac  farther  into  lake,  at  est.  of  $75,000;  this, 
together  with  $71,000,  amount  est.  1887  for  com- 
pletion of  proj.,  makes  $146,000  for  completion  of 
uup.,  89,  mS;  2084;  92,  2209. 

By  Capt.  Zinn,  1896,  modifying  eating  proj.  to 
provide  connecting  n.  and  s.  arms  of  n.  p.  by  revet, 
work  to  revet,  of  a  private  company;  for  dr.  H. 


entrance  to  13'  and  H.  to  same  d.,  with  w.  of  300', 
beginning  at  n.  boundary  of  U.  S.  land;  and  rip- 
rapping  new  H.  shore  line  with  heavy  st.  for  about 
400^  beginning  at  s.  p.,  97,  2706. 

Capt.  Warren  est.,  1899,  $345,000  for  20'  chan.  235' 
w.  at  entrance,  00,  3770. 

Act  June  13,  1902,  au.  extending  n.  j).  1,000', 
s.  p.  1,400',  building  600'  break'r,  increasmg  H.  w. 
and  d.  of  chan.  to  20',  OH,  2075. 

SURVEYS. 

Directed  by  Maj.  Graham,  1865,  S.  D.  42,  35th 
Cong.,  1st  sess.  J).  3,  73,  247. 

Ex.  by  Maj.  Houston,  1873,  73, 248. 

Au.  act  Mar.  3, 1879,  79, 157;  made,  1879,  by  Maj. 
Houston,  80, 1942. 

Ex.  and  sur.  for  20'  chan.  300'  w.  au.  act  Mar.  3, 
1899;  made,  1899,  by  Capt.  Warren  (R.  partly 
favO,  00, 3769. 

Maps.  83,  1710;  84,  lf71;  85,  2023;  89,  2084; 
05,  2048;  06,  1760. 


30462°— H.  Doc.  740,  63-2- 
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War  Department- 


Corps  of  Engineers   U.  S.  Army. 
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NN.— CHICAGO,  ILL.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Federal  Bldg.,  Chicago,  111. 


MISSISSIPPI  TRIBUTABIES. 

NN    1  1  Illinois  B.,  III.    (Tilb.  to  Miss.  a.a,t      NN  13 

Grattou,  m.  (1)    (See  JJ)  NN  14 

NN    8  Sangamon  B.,  III.  (1)    (SeeJJ)  NN  15 

NN    3  Mackinaw  R.,  III.  (1)    (See  J  J)  NN  16 
NN    4  Vermilion  B.,  III.  (1)    (SeeJJ) 

NN    5  MazonB.,IU.  (1)    (SeeJJ)  NN  17 

NN    6  Kankakee R.,IU.(1)    (SeeJJ)  NN  18 

NN    7  Des  Plalnes  B.,  lU  (1)    (See  JJ)  NN  19 

NN    8  Du  Page  R.,  lU.  (1)    (See  JJ)  NN  30 

NN    9  Fox  B.,  III.  (1)    (SeeJJ)  NN  31 
NN  10  Little  VermUlon  B.,  III.  (1)    (See  JJ)         NN  82 

NN  11  Spoon  R.,  lU.  (1)    (See  JJ)  NN  23 
NN  13  lUinois  and  Micblgan  Canal  (1)  (and      NN  34 

Miss  B.,  near  Bock  Island,  lU.)  (See      NN  25 
p.  1235) 


LAKE  MICHIGAN  WATERS. 

Lake  Micblgan. 

Chicago  H.,  111.  (13) 

Chicago  B.,  111.  (14) 

Chicago  Sanitary  and  Ship  Canal,  III. 

(13) 
Calumet  H.,IU.  (13) 
Calumet  B.,  lU.  (17) 
Lake  Calumet,  111.  (18) 
Wolf  Lake,  III.  and  Ind.  (13,  IS) 
Little  Calumet  B.,  III.  (19) 
Indiana  H.,  Ind.  (13) 
Michigan  City  H.,  Ind.  (13) 
TraU  Creek,  Ind.  (13) 
New  Bultalo  H.,  Mich.  (13) 


NN-1 


ILLINOIS  RIVER,  ILL. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Illinois  K.,  HI .  .      .  . 

1852-1912 
1882-1887 
1882-1912 
1890-1912 

$2,286,650.00 

b 

Illinois  and  Des  Plaines  Rs.,  Ill 

175,000.00 
277, 356.«16 

d 

Total ..    . 

2,739,006.16 

NN-l  (Part  a) 


ILLINOIS  RIVER,  ILL.^ 


APPBOPRIATIONS.3 

1852,  S30,000,  66,  ill,  35;  79, 1569. 

1867,  *  20,000,  67,  270. 

1868,  84, 150,  67,  54;  70,  60;  79,  1675. 
1870,  100,000,70,60. 

1873,  100,000,  73,  53. 

1874,  75,000,74,60. 

1875,  76,000,75,65. 
1S76,    40,000,76,84. 

1878,  75,000,78,119,1192. 

1879,  40, 000,  79,  159, 1571. 
1880  110,000,80,1994. 

1881,  250,000,81,2181. 

1882,  175,000,88,2246. 
1884,  100,000,84,1949. 
1886,  112,500,86,1706. 
1888,  200,000,88,1891. 
1890,  200,000,90,2410. 
1892,  100,000,93,2259. 
1894,  35,000,96,2717. 


1902, 
1907, 
1910, 
1912, 


540,000,96,2599. 
100,000,99,2844. 

75,000,03,2114. 
5  100,000,07,1933. 

30,000,  10,2163. 

20,000,13,2558. 


Total,  2,286,660,    12,  2558,   and  H.   D.   482, 
55th,  2d. 

COMMERCE.    (See  Defense.) 

Work  demanded  by  interests  of,  68, 371. 

Value  of  imp.  to,  68,  452;  71,  278. 

Importance  of  the  imp.,  87, 2122. 

C.  advantages  of  a  waterway  bet.  the  Great 
Lakes  and  the  Mississippi  R.,  90,  2454. 

List  of  merchant  SS.  navigating  the  Mississippi 
and  its  tributaries,  with  drafts  from  7'  to  9'  and  less, 
90,  2538,  2540. 


>  See  footnote  2  on  p.  1234. 

"  Sur.— R.,  Feb.  14, 1868;  est.,  112,745,  and  J4,245  an.  mainten.    (H.  D.  482,  55th,  2d.) 

'  Statement  of  reversions  to  U.  S.  Treas.,  72,  312;  statement  of  total  applied  to  is.  and  dr  76.  679- 
79, 1576, 1584.  ... 

*  Allotted  from  Western  and  Northwestern  Es. 

» 150,000  for  imp.  below  Copperas  Creek,  and  t50,000  for  imp.  from  Copperas  Creek  to  La  Salle,  the  first 
app.  for  latter  section. 
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Lockages  and  t.  passing  La  Grange  Look,  1892, 
9S,  2296,  2297. 

Since  the  completion  of  the  locks,  a  steady  in- 
crease in  the  number  ol  passages  of  boats  and  m  t., 
95,  2716;  97, 2816;  98, 2437. 

S00,000d=  t.  an.,  96, 2717;  96, 2699. 

T.,  1896,  such  that  less  than  one-tenth  cent  per  m. 
paid  for  the  mainten.  of  the  works,  though  the  prac- 
ticable d.  only  4',  96,  2598,  2699. 

Since  constr.  of  the  La  Grange  Lock,  1889,  tralflo 
increased  200%,  up  to  1899,  99,  481. 

Importance  of,  07, 1936. 

See  Physical  Characteristics. 

Effect  on  rates  such  that  were  R.  closed  to  navi- 

f.tion  rates  would  unquestionably  rise  on  adjacent 
Rs.,  and  volume  of  freight  afleoted  would  be 
large,  13, 1022. 

CONTRACTS.! 

1869.  F.  D.  Van  Wagenen,  dr.  bet.  the  town 
of  Hemy  and  Copperas  Creek,  70,  322;  completed 
July,  1871,  78, 311. 

1870.  J.  T.  Hayden  (expend,  of  app.  of  1870, 
$100,000),  dr.  and  constr.  of  dams  bet.  Copperas 
Creek  and  mouth  of  E.,  71,  277,  282;  73,  311;  com- 
pleted July,  1872,  73, 311. 

1873.  W.  Johnson,  -foundation  for  the  lock  near 
Copperas  Creek,  delay  and  tardiness  of,  74,  317, 
318,  322,  Allotment  exhausted  and  contract  com- 
pleted (Sept.,  1874),  76,  467,  469,  475. 

1874.  W.  Johnson  (expend,  of  allot.,  $20,000, 
from  app.  of  1873),  hire  of  dr.  and  equipment,  $12 
per  hour,  to  restore  ohans.  of  1871-72,  74, 319;  com- 
pletion of,  Aug.,  1874,  75,  469.  G.  Williams  (ex- 
pend, of  apt),  of  1874,  $76,000),  dr.,  constr.  of  dams, 
js.,  and  repairs,  75,  470,  475;  contract  extended; 
completed  Oct.,  1875,  75,  470,  475;  76,  676,  683. 

1876.  W.  Patrick  (expend,  of  app.  of  1875, 
575,000),  dr.,  constr.  of  dams  and  is.,,76,  471,  475; 
76,  676;  contract  extended  to  Oct.,  1876,  76,  683; 
completed,  77,  546,  649;  renewed  with,  Oct.,  1876 
(for  expend,  of  allot,  of  $10,000  from  app.  of  1876, 
$40,000),  on  same  terms  as  preceding  contract; 
completed  Oct.,  1876,  77,  546,  649,  663. 

1877.  H.  S.  Brown  (expend,  of  balance  of  app. 
of  1876),  dr.,  constr.  of  dams  and  js.,  77,  546,  649, 
553;  extended  to  June.  1878,  78, 1197. 

1884.    Sanger  &  Moody,  St.,  84, 1950. 

1886.  Sanger  &  Moody,  look  St.,  87, 2124. 

1887.  Williams,  White  &  Co.,  lock-gate  iron, 
87^2124. 

1891.  Sanger  &  Moody,  furnishing  and  deliver- 
ing St.,  98, 2261. 

1893.  Eussell  Wheel  &  Foundry  Co.,  iron  and 
steel  look-gate  fittings,  $9,850.65;  H.  B.  Wyeth, 
yellow-pine  timber,  $19  M  f.  b.  m.;  A.  E.  Beck 
Lumber  Co.,  pine  lumber,  $18.70,  and  pine  plank, 
$16.96  M  1.  b.  m.,  93, 2260. 

1904.    ilaish  &  Bjngham  Co.,  lumber,  04, 2953. 

DEFENSE. 

Imp.  required  to  pass  gunboats  from  Mississippi 
E.  to  lakes,  68,  442.  Naval  and  military  con- 
siderations fav.  imp.,  68,  460;  70,  304;  79, 1673. 

DOCUMENTS.    (Not  printed  in  reports.) 
H.  D.  16,  40th  Cong.,  1st  sess.,  67,  37,  269;  79, 

ENGINEERS. 

Clilel  of  Engineers.  R.,  67,  37;  68,  64;  69, 
46;  70,  60;  71,  64;  78,  SO;  73,  63;  74,  60:  75,  64; 
76,  83;  77,  86;  78, 119;  79, 158, 1684;  80, 211,  212; 
81,  286;  88,  281;  83,  289;  84,  290;  86,  313;  86, 
308;  87,  274;  88,  249;  89,  289;  90,  261;  91,  332; 
93,  318,  319;  93,  362;  94,  334;  96,  372;  96,  327 
97,  415,  421;  98,  404;  99,  480;  00,  645;  01,  531 
08,  464;  03,  495;  04,  541;  06,  648;  06,  609;  07i 
636;  08,  682;  09,  718;  10,,  796;  11,  863;  13, 1020. 

Boards.  Organizatioa  of;  sur.  and  ex.  under 
direction  of,  1867,  67,  270.  Plan  of  imp.;  recom. 
the  w.  and  d.  of  existmg  canal  from  Bridgeport  to 
Lake   Joliet;  thence   by    E.    (except   at    Grand 


Eapids)  to  mouth,  68,  440;  79,  1574,  1576.    (Lt. 
CoL  Wilson  and  W.  Gooding,  U.  S.  C.  E.) 

In  charge: 

Lt.  Col.  J.  H.  Wilson,  1866-70;  67,  273.  R_  66, 
ii,  41;  67,  269;  68,  389,  438;  69,  217;  70,  303;  71, 
264. 

Col.  J.  N.  Macomb,  1870-77.  B.,  71,  268;  73, 
281;  73,  437;  74,  317;  76,  467;  76,  674;  77,  646. 

Capt.  G.  J.  Lydecker,  1877-82;  78,  1190.  B., 
78, 1190;  79, 1569,  1672;  (Maj.)  80, 1990,  1995;  81 
2174. 

Maj.  W.  n.  H.  Benyaurd,  1882-86.  B.,  83, 2246: 
83, 1761;  84, 1948;  86,  2052;  86, 1706. 

Maj.  T.  H.  Handbury,  1886-87.    B.,  87, 2119. 

Capt.  W.  L,  Marshall,  1888-99.  B_  88,  1889: 
89,  2120;  90,  2407,  2419,  2454,  2674;  91,  2611,  2630 

93,  2255,  2294;  93,  2822;  94,  2150;  (Maj.)  96,  2714 
96, 2697;  97,  2815.  2882;  98,  2436;  99, 2841. 

Maj.  J.  H.  WiUard,  1899-1903.  B.,  00,  3798;  01, 
3006;  08, 2113;  (Lt.  Col.)  03, 1915. 

Maj.  C.  S.  Rich6, 1903-05.    B.,  04,  2951. 

Lt.  Col.  W.  H.  Bixby,  1905-06.    B.,  06, 2137. 

Maj.  C.  S.  EicM,  1906-10.  B.,  06,  1781;  07, 
1935;  08,  2003;  09,  2005. 

Maj.  Chas.  Keller,  1910-lL    B.,  10, 2163. 

Lt.  Col.  G.  A.  Zinn,  1911-.  B.,  11,  2366;  12, 
2654. 

Assistants: 

Capt.  P.  C.  Hains,  66,  ii,  41. 

J.  Worral,  67, 270.    B.,  68,  459. 

G.  B.  Griffin,  67, 270;  68, 389. 

G.  A.  Keefer,  67, 270;  68,  389;  69, 217. 

L.  L.  Nichols,  67,  270;  68,'389., 

E.  E.  McNath,«67,  271;  68,  389.  B.,  69,  219; 
70,  313;  71,  271;  78,  311. 

I.  D.  McKown,  70,  320. 

E.  A.  Brown,  73,  316.  B.,  74, 318;  76, 468;  76, 
675;  77,  548. 

H.  A.  Ulflers,  68,  389;  69, 217,  219;  71, 266. 

W.  Hormuth,  69,  219. 

S.  T.  Abert,  68,  449;  79, 1572. 

G.  B.  Hegardt.    B.,  88, 1892. 

W.  M.  Childs.  B.,  89,  2126;  90,  2110;  91,  2626, 
2631. 

L.  L.  Wheeler.    B.,  89,  2127;  90, 2466. 

C.  V.  Brainard.    B.,  93,  2261,  2295;  93,  2825; 

94,  2153;  95,  2721;  96,  2600;  97,  2817;  98,  2438; 
99, 2846;  00,  3800;  01,  8009;  03, 1917;  04,  2963. 

J.  E.  Fviller.    R.,  06, 2139. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  S.  T.  Abert,  imp.  La  Salle  to  mouth,  by  dr. 
and  wing  dams,  to  give  available  d.  of  4',  $1,528,450, 
68,  449;  79, 1573.  For  d.  of  6',  by  drawing  a  sup- 
ply from  Lake  Michigan,  more  than  $38,000,000, 
68,  460,  463. 

By  BE.,  w.  and  d.  canal  to  Lake  Joliet,  thence 
the  imp.  of  E.  by  1.  and  d.,  $18,217,242,  68, 390,  453, 
467;  79, 1574, 1577.    Details  of,  68,  456. 

Of  cost  of  completion  of  modified  proj.  of  1870, 
formation  of  ohan.  (4'  x  160')  by  dr.  and  wing  dams, 
$391,912,  less  app.  of  1870,  $100,000,  $291,912,  71, 279. 

Of  cost  of  completion,  $350,000;  cause  for  increase, 
73,  281,  314.  Of  cost  of  look  foundation  at  Cop- 
peras Creek,  $72,479,  74,  319. 

Of  cost  of  completion  (dr.  and  wing  dams), 
$120,000. 

By  Capt.  G.  J.  Lydecker,  1879,  ohan.  4i'  x  200' 
by  dr.  and  wing  dams,  $250,000,  79, 168, 1571. 

LEGAL  PROCEEDINGS. 

Complaints  ol  obstr.  brs.;  public  hearing  held; 
Sec.  of  War  grants  au.  to  lower  dams  at  Kamps- 
ville  and  La  Grange,  04,  2952. 

Rental  of  U.  S.  marine  ways  to  private  firms,  06, 
1782. 

Public  hearing  held  requiring  drainage  com- 
missioners; petition  to  close  entrance  to  Spring 
Lake,  11, 2166. 

LEGISLATION. 

Act  of  Congress,  June  23,  1866,  under  which  W. 
Gooding  was  appointed  to  cooperate  with  officer  in 


'  Operations  under  contract  from  1869  to  1878,  79, 1581.    Objections  to  laws  regulating,  68, 391. 
Proposals:  For  dr.,  hire  of  dr.  and  equipment,  constr.  of  brush  dams,  js.,  riprap,  and  training  walls, 
70, 221,  71, 281;  76,  474;  77, 563.    Forloc^  foundation  at  Copperas  Creek,  74, 322.  '■''^'°B  "      , 


r  See  pp.  14-22  fori 
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charge,  67,  37,  270.  Action  reoom.  providing  tor 
early  commencement  of  worlc,  67,  271.  Possible 
effect  of  adoption  of  new  constitution  by  State, 
70,  304.  Constr.  of  1.  and  d.  at  Henry  au.  by 
General  Assembly  of  Illinois,  69,  46,  218.  Recom. 
that  Illinois  R.  be  included  with  Mississippi  R. 
in  act  providing  for  sheer  booms  and  prs.,  77,  661. 
Chicago  drainage  and  waterways  laws,  89,  2134: 
90,  2449,  2550. 

OBSTRUCTIONS.    (See  Physical  data.) 

Highway  brs.,  04, 2951. 

Chicago,  Burlington  &  Quincy  EB.  br.  above 
La  Salle  does  not  give  enough  headroom  for  boats 
going  to  State  Park,  5  m.  above  La  Salle.    On  com- 

Elaint  of  rivers  and  lakes  commission.  111.,  hearing 
eld,  1912;  br.  ordered  altered. 
Fixed  dam  24  m.  above  La  Salle,  13, 1021. 
Many  wagon  and  RE.  brs.  across  B.;  at  Peoria 
large  distilleries  discharge  into  E.,  all  requiring 
continued  modification,  IS,  1522. 

OPEBATIONS-i 

1859.  Former  dr.,  effect  of,  69,  218.  Order  in 
which  imp.  should  be  made  (tmder  proj.  of  BE., 
1867),  68,  452. 

1869-70.  Dr.  on  bars  to  give  7'  bet.  Henry  and 
Copperas  Creek  after  the  proposed  dam  at  Henry 
shall  have  been  built,  70,  60,  303,  313. 

1870-71.  Dr.;  constr.  of  is.  to  obtain  at  least 
4';  Chan,  way  prepared  bet.  Henry  and  Copperas 
Creek  for  7'  when  dam  shall  have  been  constr.,  71, 
64,  274. 

1871-73.  Continuation  of  operations  of  pre- 
vious year,  73, 60, 281,  311.  Illmois  undertakes  the 
building  of  1.  and  d.  and  the  U.  S.  to  prepare  E. 
bed,  to  afford  (when  dams  are  built)  7'  d.,  73,  487. 
1873-74.  Constr.  of  foundations  for  lock  at 
Copperas  Creek  and  continuation  of  dr.  at  points 
where  most  required,  74,  60,  317. 

1874-75.  Look  foundations  turned  over  to 
Illinois  for  completion  of  lock;  constr.  of  l.-w.  Chan, 
by  dr.  and  wing  dams,  75,  65,  467,  471. 

1875-76.  Continuation  of  dr.  and  wing  dams. 
76,84,675,677,687. 

1876-77.  Continuation  of  dr.,  building  low 
dams  and  js.,  and  restoration  of  ohan.,  77,  85,  546, 
551,664.  >      .     .       , 

1877-78.  Dr.  by  contract  on  worst  bars  to 
give  a  Chan.  4'  d.,  78, 119, 1190, 1193, 1196.  Cost  of 
,  work  by  contract  and  hired  labor  discussed,  78, 
1191,  1192,  1195;  79,  1669.  Plan  of  dams  and  js. 
built,  78,  1194.  Permanence  of  imp.  made,  78, 
1194. 

1878-79.  Operations  limited  to  constr.  of  dr., 
2  dump  scows,  2  deck  scows,  guarter  boat,  towboat, 
and  steam  scow,  in  preparation  for  doing  the  work 
by  hired  labor,  79, 159, 1569, 1680. 

1879-80.  110,237  c.  y.  dr.  at  Pearl  Shoals, 
Fishers  Isld.,  Atwells,  and  Silver  Creak  Bars; 
6,868  1.  f.  brush  and  St.  dams  built  at  above  locali- 
ties; 84  snags  removed,  80, 1991, 1992. 
1880-81.  89,501 0.  y.  dr.  at  Atwells  and  Hurri- 
■oane  Isld.  Bars;  work  on  Eampsville  Lock  com- 
menced, 81, 2174. 

1883-83.  Cofferdam  and  lock  foundation 
constr.  and  lockpit  excavation  commenced  at  La 
Grange;  lockpit  and  cofferdam  constr.  at  Eamps- 
ville  continued,  83, 1751, 1752. 

1883-84.  Foundation  of  La  Grange  Lock  com- 
pleted and  lock  walls  commenced;  foundation  of 
Kampsville  Lock  completed,  84, 1948, 1949. 

1884-86.    Work  upon  lock  walls  at  La  Grange 
continued;  e.  dam  abutment  completed,  85,  2052. 
1885-86.    Lock  walls  at  La  Grange  comnleted, 
86,1706. 

1886-87.  Progress  upon  work  at  La  Grange 
and  Kampsville  Looks,  87, 2120. 

1887-88.  Lock  at  La  Grange  completed;  2,881 
c.  y.  cut  St.  delivered;  26,061  c.  y.  dr.  from  chan.. 
88, 1890. 


1888-89.  La  Grange  Dam  begun;  1^284  o.  y. 
cut  St.  and  2,300  c.  y.  backing  st.  received  from 
Kampsville  Lock,  89, 2122. 

1889-90.  La  Grange  Lock  and  Dam  com- 
pleted; work  continued  upon  the  Kampsville 
Lock  and  Dam,  90, 2408. 

1890-91.  Repairs  to  La  Grange  Look  and  Dam; 
preparations  for  laying  up  Kampsville  Lock;  re- 
pairs to  plant,  91, 2612. 

1891-93.  212  1.  f.  of  revet,  and  an  ice  breaker 
built  at  La  Grange  Lock  and  Dam,  and  12,500  c.  y. 
dr.  from  lock  approaches;  9,000  o.  y.  dr.  at  Kamps- 
ville Lock  site;  1,170  1.  1.  of  trestle  completed; 
10,145  c.  y.  masonry  laid  in  look  walls;  27,479  c.  y. 
dr.  above  and  below  lock  pit,  93,  2267.  Operation 
aad  care  of  La  Grange  Lock  and  Dam,  93, 2294. 

1893-93.  600  c.  y.  riprap  deposited  below  La 
Grange  Look  and  Dam,  and  dr.  to  maintain  ap- 
proaches. The  Kampsville  Lock  and  Dam  com- 
pleted, involving,  among  other  work,  the  dr.  of 
31,614  c.  y.  Eepairs  made  to  the  JCampsville  Lock 
and  Dam,  93,  2824. 

1893-94.  Kampsville  Dam  fully  completed; 
lock  opened  to  navigation,  94, 2151. 

1894-95.  102,836  c.  y.  dr.,  270  snags  removed, 
2  look  houses  constr.,  and  repairs  made  to  plant, 
95,  2714.  Two  new  dumping  scows  constr.,  95, 
2716. 

1895-96.    82,000  c.  y.  dr.,  96, 2597. 

1896-97.  Eepairs  and  renewal  of  plant  made, 
and  61,631  c.  y.  dr.,  97, 2816. 

1897-98.  112,048  c.  y.  dr.,  and  plant  repaired, 
98,2436. 

1898-99.  17,183  c.  y.  dr.;  revet,  at  Kamps- 
ville Lock  partly  filled;  plant  repaired,  99, 2842. 

1899-00.  307,043  c.  y.  dr.;  8,500  c.  y.  eteth 
placed  on  grounds  at  Kampsville  Lock,  and  3,710 
0.  y.  earth  placed  on  grounds  at  La  Grange  Lock; 
plant  repaired  and  enlarged,  00,  3799. 

1900-01.  337,081  c.  y.  dr.,  and  plant  over- 
hauled and  repaired,  01, 3007. 

1901-03.  110,462  c.  y.  dr.;  snags,  etc.,  re- 
moved, 03, 2113. 

1903-04.    Eepairs  to  fleet,  04, 2952. 

1904-05.    120  snags  removed,  05,  2137. 

1906-06.  Eepairs  to  fleet;  inspection  ol  E., 
ete.,  06, 1781. 

1906-07.  Eepairs  to  fleet;  inspection  trips, 
ete.,  07, 1935. 

1907-08.  Eepairs  to  fleet;  3  new  dump  scows 
buflt;  inspection  of  R.;  removing  snags,  and  gen- 
eral mainten,,  08, 2004. 

1908-09.  General  repairs  to  fleet,  dr.,  snag- 
ging, eto.,  09, 2005. 

1909-10.  32,392  c.  y.  dr.  below  Copperas  Creek 
and  46,949  bet.  Copperas  Creek  and  La  Salle;  27 
snags  removed;  repairs  made  to  plant,  10, 2166. 

1910-11.  2,800  c.  y.  dr.  and  27  snags  removed 
below  Copperas  Creek  and  97,746  c.  y.  bet.  Cop- 
peras Creek  and  La  Salle,  11, 2367. 

1911-13.  26,691  c.  y.  dr.,  10  snags  removed, 
and  new  barge  built  below  Copperas  Creek,  and 
14,198  0.  y,  dr.  bet.  Copperas  Creek  and  La  Salle, 
13, 2556. 

PHTSICAL  CHARACTERISTICS. 

Of  valley  of  Des  Plaines,  68, 442,  460. 
Porous  character  of  Illinois  R.  bed  and  banks 
69,  254. 
Character  of  I.  and  d.  foundations,  69, 254. 
Action  of  h.  w.  in  R.  and  tributaries,  73, 313 
Stage  of  water  during  1875-76,  76, 684. 
Illinois  E.  formerly  outlet  of  Lake  Michigan,  68, 

D'isoharge,  68,  444,  448;  79, 1678. 

Discharges  of  Illinois  R.  and  Illinois  &  Michigan 
Canal,  89,  2132  2133;  90,  2409,  2443.  On  Elinois 
£i  ^L9^^^-  ™-'  90'  2636.    At  Kampsville,  1891, 

Gauge  readings  on  the  Illinois  R.  at  Kampsville 
from   1881   to   1889,    90,   2414.    Above  Copperas 


and 

lack  of 

which  bars  should 


ber6moved,73,314.   Dr.  done  by  hired  equipment,  1874, 74, 319.    PresentreliefaimBdlt  7i  qSi    n^fofi. 

of  lock  foundation  at  Copperas  Creek,  76,  %.    datisf^tSry  cWSr  of?75, T7    lltist^^^ 

from  low  dams  and  trainfng  walls,  76, 674, 677.    Injury  done  by  stortS  to'  improved  cS ,^7^48!^ 
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Creek  Dam,  niinois,  from  1879  to  1890,  90,  2520. 
Below  Copperas  Creek  Dam,  .Illinois,  from  1879  to 
1890,  90,  2526.  At  La  Grange,  from  1883  to  1890, 
90,  2532.  At  Copperas  Creek  and  La  Grange  and 
Kampsville  Looks,  1891,  93, 2267,  2269. 

Overflow  stage  of  Blinois  B.,  90, 2443. 

Effects  of  definite  increased  discharge  upon  elian. 
d.,  90, 2444 

Average  length  of  time  that  the  dams  upon  the 
Dlinois  are  necessary  for  navigation,  90, 2446. 

Influence  of  dams  upon  flood  heights  and  upon 
flowage  of  lands,  90, 2447. 

Borings  upon  proposed  routes  het.  Chicago  and 
S^  Br.,  90, 2461,  2482. 

Elevations  of  h.  w.  bet.  Joliet  and  La  Salle,  90, 
2515. 

Lake  Michigan  water  levels  from  1860  to  1890, 90, 
2517, 25ia 

In  1897  the  only  navigable  coimection  of  the 
Illinois  B.  and  Lake  Michigan  was  the  Illinois  & 
Michigan  Canal,  which  extended  from  Chicago  E., 
about  5  m.  above  its  mouth,  to  La  Salle,  97,  2883. 

Gauge  readings.  (See  end  of  each  report  from 
1892,  inclusive.) 

Description  of  routes  for  extension  of  navigation 
from  Illinois  and  Des  Flaines  Bs.  to  Lake  Michigan, 
97, 2883. 

Amount  of  water  to  be  pumped  into  the  Illinois 
B.  by  the  city  of  Chicago,  and  description  of  its 
probable  effect,  95,  2715. 

Chans,  dr.  in  the  B.  found  to  be  permanent,  95, 
2716. 

The  capacity  of  the  canal  about  20%  below  that 
of  the  enlarged  Erie  Canal  of  New  York,  96,  2698. 

The  clearing  and  use  of  bottom  lands  in  the 
vicinity  of  the  B.,  and  the  leveeing  of  the  lands, 
increasing,  97, 2816;  98,  2437. 

The  Chan,  of  the  B.  fast  becoming,  1899,  one  of 
the  best  tributaries  of  the  Mississippi,  99, 481. 

Discharge  probably  to  be  augmented  by  Chicago 
Sanitary  Canal,  99,  2842. 

Extremely  1.  w.,  1899,  00,  3798. 

Complaints  canceming  dumping  of  refuse  in  B., 
06, 1781. 

Formed  by  junction  of  Kankakee  and  Des 
Flaines  Es.,  about  50  m.  above  La  Salle;  flows  sw. 
into  Miss.  E.,  at  Grafton,  HI.,  36±  m.  above  St. 
Louis,  Mo.,  273  m.  1. 

U.S.  proj.  section— :La  Salle  to  mouth,  223  m.— 
divided  into  2  parts:  (a)  Below  Copperas  Creek, 
gen.  imp.  137  m.,  and  (b)  Copperas  Creek  to  La 
Salle,  86  m.    La  Salle  head  of  navigation,  18, 1020. 

Navigation  bet.  Chicago  and  Miss.  E.  is  via 
III.  &  Mich.  Canal,  from  Joliet  (terminus  of  Chicago 
Sanitary  &  Ship  Canal)  to  the  m.  B.  at  La  Salle. 
(Bulletm  21  (1912),  p.  179,  U.S.  L.  Sur.  O.,  Detroit. 
Mich.) 

FliANS.    (See  Estimates  and  Projects.) 

For  connection  of  Illinois  E.  with  Lake  Michigan, 
via  Kankakee  and  Des  Plaines  Es.,  not  feasible, 
68, 441. 

Entrance  to  Lake  Michigan  via  Calumet  E.  not 
feasible  from  lack  of  proper  harborage  at  Calumet, 
68,  441,  460. 

Eoute  via  Fox  E.  considered  impracticable  from 
lack  of  water  supply  and  cost  of  imp.,  68,  441,  466. 

Imp.  from  La  Salle  to  mouth  by  dr.  and  wing 
dams  would  give  an  available  navigation  of  not 
more  than  4';  not  considered  to  meet  requirements, 
68,  449,  465. 

Drawing  a  supply  from  Lake  Michigan  to  give 
requisite  d.  In  Illinois  impracticable  at  any  reason- 
able cost,  68,  449,  465;  79, 1573,  1674. 

Obtaining  7'  in  Illinois  E.  by  a  system  of  dams, 
with  open  chutes  or  passes,  less  in  area  than  the 
navigable  cut  proposed  to  be  made  from  Lake 
Michigan;  plan  largely  experimental,  68,  465. 

By  Capt.  Marshall,  1890,  excavation  of  a  canal 
from  Lake  Michigan  to  Sag  Br.;  w.  of  canal  to  be 
160';  est.,  by  the  Chicago  route,  for  14',  $10,689,591; 
for  8',  18,791,056;  for  14',  by  the  Sag  route,  18,501,- 
041;  for  8'  d.,  $5,793,303,  90,  2419,  2422,  2425,  2428, 
2429,  2430,  2431. 

Total  est.  for  the  2  projs.  from  Lake  Michigan 
through  to  La  Salle:  For  14',  via  Chicago  route, 
$48,282,763;  via  Sag  route,  $46,094,213;  for  8',  via 
Chicago  route,  $26,883,153;  via  Sag  route,  $23,885,- 
400,  90,  2433. 


Comparative  advantages  of  the  2  routes  from 
Sag  Br.  to  Lake  Michigan,  90, 2435. 

Detailed  B.  upon  surs.  and  est.  for  the  above 
proposed  waterways,  90,  2456. 

PRIVATE     (COBPOEATB     AND     STATE) 
WORK. 

Michigan  &  Illinois  Canal  (see  Projects),  present 
location  of,  68,  442;  dimensions  of;  condition  of, 
68,  443;  history  and  cost,  68,  454;  capacity  of,  68, 
455.  Constr.,  by  Illinois,  of  1.  and  d.  at  Henry,  73, 
437;  79,  1576.  Conjoint  action  bet.  Illinois  and 
US.,  79, 1576. 

Probable  removal  of  State  works  because  of 
augmented  discharge  of  the  E.  due  to  Chicago 
Sanitary  Canal,  99.  2842. 

Illinois,  at  1912,  aided  by  U.  S.,  had  executed  part 
of  the  general  proj.  by  constr.  of  1.  and  d.  at  Henry 
and  Copperas  Creek,  completing,  except  dr.,  that 
part  of  proj.  bet.  La  Salle  and  mouth  of  Copperas 
Creek,  86  m.,  over  which  section  Illinois  coUects 
tolls,  IS,  1021. 

PROJECTS.    (See  Estimates  and  Plans.) 

Previous  to  1866,  mainten.  of  l.-w.  chan.  from 
La  Salle  to  mouth  by  dr.,  69, 218. 

BE.,  1867,  w.  and  d.  present  (Michigan  &  Illi- 
nois) canal  from  Bridgeport  (s.  branch  Chicago 
B.)  to  Lake  Joliet,  except  bet.  Summit  and  the 
Sag  (Hi  m.),  where  independent  canal  will  be 
built;  thence  by  iinp.  of  Illinois  E.  by  1.  and  d., 
except  passage  of  Grand  Bapids  by  mdependent 
canal.  Canal  6'  x  160';  looks,  7'  x  75'  x  356';  d.  of 
slack-water  imp.,  6',  68,  390,  440;  79,  1574,  1676. 
Discussion  of  location,  68, 443, 46l ;  69, 262.  Slack- 
water  navigation  compared  with  canal,  68,  446. 
Est.,  $18,217,242,  68,  390,  453,  467. 

The  State  of  Illinois  having  directed  constr.  of 
1.  and  d.  at  Henry,  69,  46,  218;  and  contemplating 
another  at  Copperas  Creek,  69,  46,  218;  Lt.  Col. 
Wilson,  1870,  proposed,  until  1.  and  d.  for.sku^- 
water  navigation  be  completed,  to  confine  expend, 
to  removal  of  worst  bars  and  formation  of  chan. 
(by  dr.  and  wing  dams)  from  Henry  to  mouth 
4'  X  150',  70,  60,  304;  71,  54,  275,  278;  73,  281,  314; 
79, 1575, 1579.    Objections,  79, 1577. 

Proj.  for  expend,  of  available  funds,  1873,  putting 
in  lock  bottom  and  foundation  at  Copperas  Creek, 
and  such  dr.  as  would  best  relieve  the  immediate 
wants  of  navigation,  73,  437;  74,  60,  317. 

Projs.  for  continuing  imp.,  1874-77,  by  dr.; 
constr.  of  wing  dams  and  training  walls  to  secure 
4',  74,  320;  75,  65,  467;  76,  83,  674;  77,  85,  546. 

Dr.-  by  hired  labor,  1878,  with  dr.  especially 
adapted  to  the  work,  78,  1191;  and  constr.  wing 
dams  by  hired  labor,  78, 1192, 1195;  79, 1570, 1680. 

History  of  past  projs.  reviewed  by  Capt.  Ly- 
deoker,  79,  1579.  Disadvantages  of  existing  a. 
and  1.  at  Copperas  Creek  and  Henry,  79, 1579. 

Previous  to  1880  efforts  on  the  part  of  the  U.  S. 
for  the  imp.  consisted  in  the  constr.  of  wing  dams 
and  dikes,  dr.  through  the  worst  bars,  and  the 
constr.  of  the  foundation  of  the  Copperas  Creek 
Lock,  Illinois  undertaking  the  buildmg  of  1.  and 
d.and  the  U.S. theimp.oftheB.  bed,  71,247;  73,  • 
437;  74,  320;  75,  467;  86,  308. 

The  amount  thus  expended  from  1868  to  June 
30,  1880,  was  $550,450,  80, 1994, 1999;  86,  308. 

Act  June  14,  1880,  required  that  $100,000  of  the 
$110,000  app.  should  be  applied  to  the  constr.  of 
I.  and  d.,  80,  211;  81, 2174. 

The  proj.  of  1880  proposed  extension  of  slack- 
water  navigation  100  m.  by  the  constr.  of  1.  and  d. 
at  La  Grange  and  Kampsville,  and  the  dr.  of 
the  E.  chan.  where  needed  bet.  Copperas  Creek 
Dam  and  mouth  of  E.  to  obtain  a  l.-w.  d.  of  7',  81, 
2176,  2177.  Est.  cost  of  the  2  I.  and  d.,  $680,000, 
for  dr.,  brush  dams,  and  shore  protection,  $270,850, 
81,2177,2181;  88,2246. 

In  1883  the  est.  for  1.  and  d.  was  increased  to 
$850,000,  83, 1753. 

In  1887  it  was  est.  $587,500  would  be  required  to 
complete  the  pVoj.,  87,  2124.  Increased  in  1889  by 
$25,000,  89, 2126. 

In  1895  Mai.  Marshall  est.  $397,000  addl.  for  dr., 
95,  2716;  and  in  1897  $75,000  to  make  necessary 
surs.  and  preparations  of  plans  for  the  extension 
of  navigation  from  niinois  E.  to  Lake  Michigan, 
97, 2887. 
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Probable  necessity  tor  lowering  dam  crests  be- 
cause of  augmented  discharge  due  to  Chicago 
Sanitary  Canal,  and  consequent  reduction  of  lift 
for  locks,  99, 2842. 

Act  Mar.  2, 1907,  au.  securing  and  maintaining  T, 
Copperas  Creek  to  La  Salle,  07, 1937;  the  first  app. 
for  this  section,  13, 1022. 

SURVEYS. 

In  progress,  66,  ili,  35. 

Belaw  La  Salle  completed  in  1866;  R.  transmitted 
and  printed  in  H.  Doc.  16,  40th  Cong.,  1st  sess., 
67, 37. 

320,000  set  apart  for  sur.  of  Illinois  K.  from  app. 
for  "Surveys  of  Western  and  Northwestern  rivers," 
67, 270. 

Bet.  La  Salle  and  Chicago  in  progress,  1867,  67, 
271.  Completed  Dec.,  1867,  68,  390,  439.  Results 
of,  68,  440.  Careful  nature  of,  68,  466.  Previous 
sur.  consulted,  68, 439. 

Sur.  for  sites  of  1.  and  d.,  1869, 69, 253, 254.  Gaug- 
ings.  results  of,  69,  253.  Borings;  results  of,  af  d 
method  of  making,  69, 254. 

Kesur.  of  E.  hed,  1870,  70,  303.  Hoffman's 
sounding  machine  used,  70,  318;  73,  315.  Ef- 
ficiency and  saving  of,  70,  319.  Method  of  using, 
70,320. 


Obstr.  BUT.,  1874;  list  of,  74,  319. 

Eesur.  of  bars,  1876,  76,  678;  1877,  77,  551. 

History  of  early  sur.,  79, 1573. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  MaJ.  Ly- 
decker  SO  1995. 

Sur.  'for  waterway  bet.  Lake  Michigan  and  the 
Mississippi  ~R.  au.  act  Aug.  11,  1888;  made,  1889, 
by  Capt.  MarshaU,  89,  2121,  2123,  2127. 

Sur.  of  Illinois  E.,  from  La  Salle  to  the  Missis- 
sippi, with  view  to  ascertaining  lands  subject  to 
overflow  by  the  constr.  of  a  waterway  bet.  Lake 
Michigan  and  the  Mississippi,  au.  act  Sept.  19, 
1890;  made,  1891,  by  Capt.  Marshall,  91,  2661. 

Ex.  upper  Illinois  R.,  and  also  Des  Plaines  E.,  111., 
for  extension  of  navigation  from  Illinois  R.  to  Lake 
Michigan  at  or  near  the  city  of  Chicago,  au.  act 
June  3,  1896;  made  by  Maj.  Marshall,  1897  (B. 
fav.),  97, 2882. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  Illinois  R. 
bet.  Hurricane  Isld.  and  Calhoun  Co.,^for  purpose 
of  providing  suitable  chan.  (R.  to  come),  la,  1025. 


85,  2054;  87,  2124;  89,  2122,  2134,  2140. 
Of  Illinois  R.  at  Bath  Chute  Bar  and  Fisher  Isld. 
Bar,  78, 1194. 
Of  Illinois  and  Des  Plaines  Es.,  11, 2368. 


Part  (b),  NN-1    Illinois  and  Michigan  Canal.    (Acquisition 
and  enlargement  of.)' 


COMMERCE. 

Eolation  of  the  canal  to  C,  87, 2130-2137,  2145. 
Statement  of  canal  trafSc,  87, 2148. 
Eates  of  toll,  87,2156. 


ENGINEERS. 

Cliief  ot  Engineers.    R.,  83,  S 

314;  86,  309;  87,  275,  2127. 


9;  84,  291;  85, 


Boards.  Of  1886,  to  ex.  and  R.  upon  the  Illinois 
and  Michigan  Canal,  and  its  acquisition.  R.,  87, 
2128-2160.  (Lt.  Cols.  Comstock  and  Poe  and  Maj. 
Post.) 

In  cbarge: 

Maj.  W.  H.  H.  Benyaurd,  1883-85.    R.,  83, 1761; 
84, 1950;  85,  2056. 
Maj.  T.  H.  Handbury,  1886.    R.,  86, 1716. 


LEGISLATION. 

Acts  relative  to  Illinois  and  Michigan  Canal,  87, 
2161. 

PLANS. 

By  Maj.  Benyaurd,  1882,  enlarging  the  canal  bet. 
Chicago  and  La  Salle  to  w.  of  SO'  at  w.  1.,  and  d.  of  7'; 
locks  30*  w.  X  170'  1.;  est.,  »2,298,919,  83, 1762, 1774, 
1779, 1788;  86, 1713. 

History  and  description  ot  canal,  87,  2128,  2141. 

Grig,  cost  of  canal,  $9,513,021,  87, 2147,  2167. 

Conclusions  of  BE.  of  1886  in  relation  to  acquisi- 
tion and  enlargement  of  canal,  87, 2160. 

SURVEY. 

An.  act  Aug.  2, 1882,  83, 290;  made  by  Maj.  Ben- 
yaurd, 1883,  83,  1754. 


Part(c),  NN-1  Hlinois  and  Des  Plaines  Rivers,  Dl.  (Including 
survey  for  14-foot  waterway  from  Lockport,  111.,  to  St. 
Louis,  Mo.) 


APPROPRIATIONS. 

$175,000,2  04,  2931. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  84,  291;  99,  485;  00, 

549;  01,  534;  03,  494;  04,  540;  05,  548;  06,  607; 
07,  634;  08,  862;  09,  908;  10,  1014;  11,  1073;  13, 
1287. 

Boards; 

Convened,  Chicago,  El.,  Apr.  10  and  11,  1899, 
under  S.  O.  No.  14,  dated  Mar.  12, 1899  (for  object, 
see  Surveys),  and  reconvened  Nov.  22,  under  S.  O. 
No.  59,  dated  Nov.  11,  1899,  and  subsequently 
under  S.'  O.  No.  12,  dated  Mar.  12,  1900.  (Cot. 
J.  W.  Barlow,  Majs.  J.  H.  Willard  and  C.  McD. 
Townsend.) 


Board  submits  final  R.,  with  est.  of  cost  on  7' 
and  8'  projs.  (see  Surveys),  01, 3049. 

Act  June  6, 1900,  au.  board  to  make  sur.  and  est. 
lor  Chans.  10',  12',  and  14'.  Submits  est.,  $30,000,- 
000,  but  feel  C.  does  not  warrant  such  a  large  expend, 
(see  Surveys),  01,  3058.  Convened,  Chicago,  Dl., 
Aug.  14,  1902,  by  S.  O.  No.  19,  to  R.  upon  sur.  for 
waterway,  14'  d.,  Lockpprt,  HI.,  by  way  of  Illinois 
and  Des  Plaines  Es.,  to  mouth  of  Illinois  E.,  thence 
by  way  of  Mississippi  R.  to  St.  Louis,  Mo.  (Col. 
O.  H.  Ernst,  Lt.  Col.  Chas.  J.  Allen,  and  Maj. 
Thos.  L.  Casey),  03,  1904.  Maj.  Jas.  L.  Lusk  re- 
places Lt.  Col.  Chas.  J.  Allen,  retired,  04,  2931. 
.  Lt.  Col.  W.  H.  Bixby  replaces  Maj.  Lusk,  relieved 
on  account  of  sickness,  05,  2118.  Board  submits 
R.,  Aug.  26,  1905,  on  14'  waterway,  Lockport,  El., 
to  St.  Louis,  Mo.,3  06,  607, 1780. 


I  Illinois  and  Lake  Michigan  Canal  via  Elinois  E.,  HI.  Sur.— R.,  June  23,  1834;  est.  (Des  Plaines  and 
Illinois  EsO, $4,299,439.81.  (H.  D.  482, 55th,  2d.)  See  also  "Illinois  and  Mississippi  Canal,"  a  connec- 
tion from  Hennepen,  111.,  going  toward  Eock  Island,  111.,  on  p  1235. 

» Survey. 

«  H.  D.  263, 59th,  1st. 
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Act  Mar.  2j  1907,  appoints  commission  to  ex- 
amine Mississippi  E.  below  St.  Louis,  and  R.  on 
practicability  and  desirability  of  constr.  and  main- 
taining a  Oban,  of  14',  St.  Louis  to  mouth  of  B.,  by 
open  cban.  or  canals.  Commission  also  required 
to  consider  sur.  of  proposed  waterway  from  Chicago 
to  St.  Louis  previously  reported  upon,  and  any 
water  power  whidi  may  be  created  in  section  of 
Mississippi  below  St.  Louis,  as  well  sis  from  Chicago 
to  St.  Louis,  Mo.  (Col.  W.  H.  Bixby,  Lt.  Col. 
J.  G.  Warren,  Maj.  Henry  B.  Eicbardson,  Mr. 
Howard  P.  Eitter,  Capt.  Q.  E.  Lukesh),  07,  634, 
1933,  2567;  08,  862.  B.  submitted  Mar.  20,  1909,i 
09, 908. 

Act  June  25,  1910,  appoints  board  to  consider 
and  R.  upon  feasibility  of  waterway  from  Lock- 
port,  m.,  by  way  of  Illinois  and  Des  Plaines  Es. 
to  mouth  of  Illinois  E.  App.  of  S1,000,000  made 
with  provision  that  same  shall  not  be  available 
until  plans  Sre  submitted  and  proj.  is  au.  by  Con- 
gress (Brig.  Gen.  W.  H.  Bixby,  Col.  C.  McD. 
Townsend,  Maj.  Chas.  Keller,  Maj.  J.  B.  Cav- 
anaugh,  Mir.  John  Bogart),  10, 1014.  R.,  1910  and 
1911,2 11, 1073;  18, 1287. 

In  charge: 

Maj.  W.  H.  H.  Benyaurd,  1882-84.  B.,  84, 1957, 
1958. 

Mai.  W.  L.  MarshaU,  1899.    R.,  99,  2890. 

Maj.  J.  H.  Willard,  1899.    R.,  00, 3855. 

Maj.  J.  H.  Willard.    R.,  01, 3048. 

Col.  O.  H.  Ernst.    R.,  03, 1904;  04, 2931. 

Lt.  Col.  W.  H.  Bixby.  B.,  06,  2118;  06,  1780; 
07, 1933. 

Mississippi  River  Conunlsslon: 

Rs.,  03,  Supp.  7,  68,  167;  04,  Supp.  11,  53;  05, 
Supp.  10,  41;  06,  794,  2510;  07,  812,  2657;  08,  862; 
09,  908. 

Assistants: 

G.Y.Wisner.    R.,  84, 1960. 

P.  M.Towar.    R.,  99,2891. 

J.  A.  Seddon.  R^  00,  3856,  3862;  01,  3052  to 
3058. 

J.  W.  Woennaim.  B^  03,  1906;  04,  2931;  05, 
2119. 

A.  T.  Morrow.    R.,  03,  Supp.  167. 

OPERATIONS. 

1898-99.  Preparations  made  for  putting  sur. 
party  at  work,  99,  2890. 

For  data  concerning  details  of  14'  waterway, 
Lockport,  m.,  to  St.  Louis,  Mo.,  sur.,  giving  in- 
formation relative  to  the  necessary  field  work, 
incl.  physical  data,  triangulations,  precise  levels, 
topography,  hypsometry,  test  borings,  discharge 
measurements,  maps,  etc.,  see  pages  of  Bs.  of 
assistant  engineers  in  an.  reports.    (See  Assistants.) 

PHYSICAL  CHABACTBEISTICS. 

Eoute  described,  84, 1958, 1960. 
Description  of  route  recom.  for  sur.,  99,  2891; 
routes  sur..  00,  3858. 


General  instructions  for  field  work,  topography, 
hydrography,  levels,  etc.,  03, 1910. 
Gauge  readings,  04, 2939;  05, 2132. 


PLANS. 

By  Maj.  Benyaurd,  1884,  slack-water  navigation 
accomplished  by  1.  and  d.;  est.,  $1,975,446  to  t3, 
433,562,  84, 1959,  1964. 


PBOJECTS. 

BE.  est.,  1900,  that  the  provisional  cost  of  an  8' 
ohan.  would  be  $10,400,000,  and  that  10%  less  than 
this  would  be  the  cost  of  a  7'  cban.,  00, 3861. 

Act  Jime  13,  1902,  provided  $200,000  for  a  sur. 
from  Lockport,  111.,  to  St.  Louis,  Mo.,  for  a  water- 
way of  14'  (8175,000  for  section  Illinois  and  Des 
Plaines  Es.,  $25,000  for  Mississippi  E.  Com.). 
Eoute  as  follows:  From  Lockport,  111.,  by  way  of 
Illinois  and' Des  Plaines  Es.  to  mouth  of  Illinois 
E.;  and  from  mouth  of  Illinois  E.,  by  way  of  Missis- 
sippi E.  to  St.  Louis,  Mo.  Section  from  mouth  of 
Illmois  E.  by  way  of  Mississippi  E.  to  St.  Louis, 
Mo.,  is  in  charge  of  Mississippi  E.  Com.,  03,  494, 
638, 1904,  Supp.  6,  68, 167. 

SUBVETS. 

Au.  bet.  La  Salle  and  Joliet  by  act  Aug.  2, 1882; 
made  by  Maj.  Benyaurd,  84, 1968. 

Sur.  for  extension  of  navigation  from  Illinois.  B. 
to  Lake  Michigan  at  or  near  Chicago,  with  est.  for 
7'  and  8'  Chans.,  au.  act  Mar.  3, 1899, 99, 2891;  made, 
1899-1900,  by  board.  (Special  R.  made  on  the 
Illinois  Canal  in  connection  with  this  sur.)  Pre. 
B.,  00,  3856.  Final  B.  submitted  by  board  Nov. 
17,  1900,  on  7'  and  8'  proj.  with  est  of  cost:  7',  $7,- 
317,977;  8',  $8,653,247,  01,  634,  3048.'  Detafled, 
cost  of  locks  on  T  and  8'  projs.,  giving  dimensions, 
etc.,  01,  3055. 

Act  June  6, 1900,  au.  sur.  and  ex.  for  10',  12',  and 
14'  Chan.  Made  by  BE.  R.,  Nov.  18,  1900.  Est. 
for  14',  $30,000,000.  C.  does  not  warrant  this  large 
expend.,  01, 534, 3058.«  Est.  in  detail  for  14'  water- 
way, Illinois  E.  to  Lake  Miobigan,  01, 3064. 

Act  June  13, 1902,  au.  ex.  from  Lockport,  HI.,  fa 
mouth  of  Elinois  E.,  thence  to  St.  Louis,  Mo.,  03, 
494,  1904  (see  also  Supp.  Mississippi  E.  Com.,  pp. 

7,  68, 167);  04, 541,  2931,  Supp.  11,  53;  05, 648, 2118, 
Supp.  10,  41.  (See  Board  of  Engineersjs  Sum- 
mary of  field  wort  for  14'  waterway,  Lockport, 
111.,  to  St.  Louis,  Mo.,  03, 1907. 

Act  Mar.  2,  1907,  au.  consideration,  by  a  com- 
mission, of  sur.  heretofore  made,  incl.  questions  of 
water  power  and  drainage  of  lands,  07,  635,  1933; 

08,  862.    Board  reports  Mar.  20, 1909,6  09, 908. 
Act  June  25,  1910,  appoints  board  to  consider 

and  R.  upon  waterway  from  Loclrport,  111.,  to 
mouth  of  Illinois  E.,  10, 1014.  Bs.,  Nov.  1,  1910, 
and  Jan.  23, 1911,2  n,  1073;  13, 1287. 

Estab.  of  bench  marks,  03, 1908. 

Work  prosecuted  by  Miss.  E.  Com.  in  connection 
with  this  sur.,  03,  Supp.  7,  68,  167;  04,  Supp. 
11,53. 


Part(d),  NN-1 


Illinois  River,  III.,  Locks   and  Dams.    (Op- 
erating and  care.) 


APPBOPBIATIONS. 

1890, 

$7,176.96 

1891, 

9,276.03 

1892, 

8,004.06 

1893, 

4,700.11 

1894, 

14,600.73 

1896, 

13,988.69 

1896, 

14,382.03 

1897, 

20,007.74 

1898, 

13,567.68 

1899,  $13,380.00 

1900,  12,225.15 

1901,  9,654.97,  01,3011;  IS,  1023. 

1902,  12,080.05,03,2116. 

1903,  11,411.46,03,1917. 

1904,  10, 476.  94,  04,  2955;  12,  1023. 

1905,  11,237.31,06,2142. 

1906,  13,333.77,06,1784. 

1907,  13,060.13,07,1939. 

1908,  13, 314.  SO,  OS,  2007. 


>  H.  D.  50,  61st,  1st. 

2  H.  D.  1061  and  1374,  61st,  3d. 

'  H.  D.  112, 56th,  2d. 

<  H.  D.  220,  56th,  2d. 


s  H.  D.  437,  59th,  2d. 

"  Expend,  under  permanent  indefinite  app.  provided  by  acts 
July  5, 1884,  and  Mar.  3,  1909,  for  operating  and  keeping  to 
repair  canals  and  other  public  works. 
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1909,  $13, 544. 69,  09,  2008. 

1910,  14,840. 21,-10,  2169. 

1911,  11,761.27,11,2370. 

1912,  11,396.72,18,2560. 


Total,  277,356. 16,  13, 1023, 1024. 

COMMEBCE. 

Lockages:  La  Grange  Lock  only,  increasing,  93,. 
2830.  Both  locks  Increasing,  but  t.  less,  94,  2159; 
increasing,  95,  2723;  decrease,  96,  2605;  increase 
at  La  Grange,  decrease  of  passages  at  Kampsville, 
but  increased  t.,  97, 2822;  increase,  98, 2442. 

Largely  increased,  1901,  over  past  years,  01, 3011. 

Decrease  in  t.,  1906,  over  previous  years,  06, 1783. 

See  Illinois  R. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  364;  94,  335;  9S, 
373;  96,  328;  97,  417;  98,  406;  99,  482;  00,  646; 
01,  631;  Oa,  455;  03,  496;  04,  542;  05,  549;  06, 
610;  07,  637;  08,  683;  09,  720;  10,  798;  11,  864; 
13,  1023. 

In  charge: 

Capt.  W.  L.  Marshall,  1893-99.  R.,  93,  2830; 
94,  2169;  (Maj.)  96,  2723;  96,  2605;  97,  2822;  98, 
2442*  99  2849. 

Maj.  J.'  H.  Willard,  1899-1903.  E.,  00,  3805;  01, 
3010;  03, 2115;  03, 1917. 

Maj.  C.  S.  EicM,  1903-06.    R.,  04,  2964. 

Lt.  Col.  W.  H.  Bixby,  1905-06.    B.,  06,  2141. 

Maj.  C.  S.  Eich6,  1906-10.  B,  06,  1783;  07, 
1938;  08, 2006;  09, 2008. 

Maj.  Ghas.  Keller,  1910-11.    B.,  10, 2166. 

Lt.  Col.  G.  A.  Zinn,  1911-.  B.,  11,  2370;  13, 
2658. 

C.  V.  Braiiiard.  R.,  93,  2831;  94,  2161;  95, 
2724;  96,  2606;  97,  2823;  98,  2445;  99,  2852:  00,- 
3808;  01,  3012;  03,  2116;  03, 1919;  04,  2956. 

J.  E.  Fuller.    B.,  06,  2143. 

OPEBATIONS. 

1893-93.  Approaches  to  La  Grange  Lock  kept 
dr.,  and  necessary  repairs  made,  93,  2830. 

1893-94.  Headbay  platform  ol  La  Grange 
Lock  repaired  and  strengthened.    500  c.  y.  St. 

E laced  below  dam  to  protect  against  scour.    Drain 
uilt  at  Kampsville  Lock.    Approaches  to  both 
locks  kept  dr.,  94, 2159. 

1894-96.  160  1.  1.  pile  revet,  built  at  Kamps- 
ville Lock,  and  140  c.  y.  riprap  placed  back  ol 


revet,  below  the  dam  abutment.  Misc.  work  and 
repairs  performed,  96, 2723.    - 

1895-96.  Necessary  repairs  made.  Fishways 
constr.  at  both  locks.  8,807  c.  y.  dr.  from  entrance 
to  Kampsville  Xock.  Eepair  of  plant  commenced, 
96,  2606. 

1896-97.  Over  20,000  c.  y.  dr.  from  approaches. 
Repair  of  plant  in  progress.  Misc.  work  ol  repair 
and  mainten.  done,  97, 2822. 

1897-98.  About  6,000  e.  y.  filling  placed. 
Repairs  made  to  plant.  Misc.  work  of  mainten. 
and  repair  performed,  98, 2442. 

1898-99.  3,021  c.  y.  dr.  from  La  Grange  Lock, 
and  about  2,500  e.  y.  dr.  from  Kampsville  Lock. 
Misc.  work,  99, 2849. 

1899-00.    Ordinary  work   of  mainten.,   etc.. 


00,  3805. 
1900-01. 

01,  3010. 
1901-03. 
1903-03. 
1903-04. 


Mainten.  and  repairs  at  both  locks 


Mainten.  and  repairs,  03,  2115. 
Mainten.  and  repairs,  03, 1917. 
929  c.  y.  dr.  from  entrance  to  La 
Grange  Lock;  1,742  c.  y.  dr.  from  entrance  to 
Kampsville  Lock,  04, 2954. 

1904-06.  Revet,  at  La  Grange  Look  rebuilt, 
and  windmill  and  tank  erected;  general  repairs  to 
works  at  Kampsville  Lock,  05, 2141. 

1905-06.  Dr.,  repairs,  etc.,  at  La  Grange 
Lock;  6,930  o.  y.  dr.  at  Kampsville  Lock,  06, 1783. 

1906-07.  3,010  c.  y.  dr.  at  La  Grange;  6,157 
0.  y.  dr.  at  Kampsville,  07, 1939. 

1907-08.  Repairs  to  lock  gates  at  Kampsville, 
08, 2007. 

1908-09.  Work  of  rebuilding '  lock  gates  at 
Kampsville  completed;  repairs  to  structures  at 
bothlocks,  09, 2008. 

1909-10.  Harvest  of  ice,  repairs  to  lock  gates, 
etc.,  at  La  Grange  Lock;  general  repairs  to  works 
at  Kampsville  Lock,  10, 2167. 

1910^11.  Repairs  to  machinery  and  structures 
at  both  locks,  11, 2370. 

1911-13.  Revet,  above  land  wall,  La  Grange 
Lock,  repaired  and  riprapped;  minor  repairs  com- 
pleted; 300  c.  y.  removed  from  around  Kamps- 
ville Iiock  gates;  repairs  made  to  supt.'s  house,  and 
lawn  was  kept  mowed,  13, 2668. 

PBIVATE  WOBK. 

Sec.  of  War  granted  permission,  1904,  to  sanitary 
district  of  Chicago  to  lower  dams  2',  04,  2966. 
Work  on  dam  at  Kampsville  commenced  1905  and 
completed  1906,  06,  2141;  06,  1783.  Lowering  of 
dam  at  La  Grange  in  progress,  07, 1939. 


NN-3 


SANGAMON  RIVER,  ILL. 


ENGINEEBS. 

Chlet  ot  Engineers.    B.,  84, 291. 
In  charge.    Maj.  W.  H.  H.  Benyaurd.    B.,  84, 
1952. 

OBSTBUCTIONS. 

Brs.  without  draws,  84, 1954. 

PHTSICAt  CHABACTEKISTICS. 

Description  of,  84, 1955. 


PLANS. 

By  Maj.  Benyaurd,  1884,  removing  natural 
obstr.,  closing  outlets,  and  rectifying  the  chan.  at 
bends,  mouth  to  Petersburgh,  to  be  navigable  at 
or  above  a  4'  stage;  est.,  160,000,  84, 1967. 

SUB  VET. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Maj.  Ben- 
yaiird,  84, 1962. 


NN-5(a) 


FARM  CREEK,  ILL. 


COMMEBCE. 

Unimportant,  87, 2171. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  87, 277. 
In  charge.    Maj.  T.  H.  Handbury,  1886. 
87, 2171. 


R., 


PHYSICAL  CHAEACTEEISTICS. 

Description,  an  insigniflcant  "river,"  12  m.  long, 
in  Fond  da  Lac  and  Washington  Townships, 
Tazewell  Co.,  HI.,  87, 2171. 

SUB  VETS. 

Ex.  for  changing  course  au.  act  Aug. '6,  1886; 
made,  1886,  by  Maj.  Handbury  (B.  unfav.),  87, 
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NN-6 


KANKAKEE  RITER,  ILL.  AND  IND. 


COMMERCE. 

Small,  85, 1646. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78, 109;  79, 148,  149; 
SO,  199;  84,  269;  85,  257. 

In  charee: 

Maj.  J.  A.  Smith,  1879-84.    R.,  79,  1465;  80, 
1844;  84, 1766. 
Capt.  J.  C.  Post,  1884-85.    B.,  85, 1645. 

Assistants: 

J.  WorraU,  C.  E.,  79, 1455. 

A.  L.  DuvaU.    B,  85,1647. 

PHTSICAt  CHARACTERISTICS. 

Beclamation  of  lands,  79, 1457. 
Description  of  r.  forming  bed  of  R.,  84, 1766. 
Description  of,  79, 1456-1460;  84, 1767;  85, 1647. 

PI.ANS. 

By  J.  'Worrall,  1867,  slack-water  navigation, 
mouth  to  Momence,  47.5  m.;  loolra  5'  x  17'  x  lOO; 
est.,  $950,000,  79, 1456. 

By  Maj.  Smith,  1879,  in  Indiana,  w.,  d.,  and 
Straightening  for  about  ISO  m.;  est.,  tl50,000,  79, 
1458. 


By  Uaj.  Smith,  1880,  mouth  to  Momence,  slack- 
water  navigation,  3  masonry  locks,  lift  of  12',  63,000 
I.  f .  canal,  constr.  and  repair  of  dams,  and  removing 
reefs  and  similar  obstr.;  est.,  (550,000,  80,  1844 
1846. 

.  In  1882  Maj.  Smith  reported  that  the  R.  could  be 
imp.  only  with  slack-water  system;  not  a  public 
necessity,  84, 1767, 1768. 

In  1884  Capt.  Post  reported  the  R.  unworthy  of 
imp.,  85, 1647. 

PRIVATE     (COBPORATE     AND     STATE) 
WORK. 

1847.  Kankakee  Co.  coimected  the  nimois  & 
Michigan  Canals  and  completed  21  m.  of  slack- 
water  navigation,  79, 14SS,  1456. 

Canal  feeder  and  dam  constr.  by  Illinois,  79, 1455. 


SURVEYS. 

By  J.  Worrall,  1867,  68,  459,  466,  etc.;  79, 1455. 

Ex.  completed  by  Maj.  Smith,  78, 109;  79, 148, 
1455. 

Sur.  by  Maj.  Smith,  79, 149. 

Au.  act  Mar.  3, 1879;  made,  1879,  by  Mai.  Smith, 
80, 1844. 

Ex.  au.  acts  Aug.  2,  1882,  and  July  5,  1884  (see 
Plans),  84, 1766;  86, 1645. 


NN-14 


CHICAGO  HARBOR,  ILL.' 


APPROPRIATIONS. 


1833, 

1834, 

1835, 

1836, 

1837, 

1838, 

1843-44, 

1844, 

1852, 

1864, 

1866, 

1868, 

1869, 

1870, 

1871, 

1872, 

1873, 

1874, 

1876, 

1876, 

1878, 

1879, 

1880, 

1881, 

1882, 

1884, 

1886, 

1888, 

1890, 

1892, 

1894, 

1899, 

1906, 

1907, 

1910, 

1912/ 


125,000,66, 
32,801,  66, 
32,800,  66, 
32,000,66, 
40,000,  66, 
30,000,66, 
26,000,  66, 
30,000,  66, 
20,000,  66, 

*26,000,  66, 
88,704,66, 

*36,000,  68, 

*29,700,  69, 

noo,ooo,  70, 

100,000,  71, 

90,000,  73, 

90,000,  73, 

76,000,  74, 

78,000,  75, 

6,000,  76, 

75,000,  78, 

75,000,  79, 

146,000,  80, 

150,000,  81, 

200,000,  83, 

100,000,  84, 

76,000,86, 

200,000,88, 

100,000, 90, 

72,000,93, 

'80,000,95, 

100,000,  99, 

200,000,  05, 

*  250,000,  07, 

240,000,  10, 

3S0,000\io 

240,  OOO/-^*' 


iii,  35. 

lii,  35. 

iii,  36. 

iii,  35. 

iii,  36. 

iii,  36. 

iii,  35. 

iii,  36. 

iii,  36. 

15, 16;  iii,  35. 

iii,  11,  35;  iv791, 114. 

31;  69, 28. 

22. 

37;  71,35. 

35, 117. 

34, 130. 

35. 

41, 156. 

45,  231. 

99;  77, 103. 

118, 1185. 

157, 1660. 

1986. 

2160. 

2206. 

1945. 

1703. 

1888. 

2402. 

2239. 

2697. 

2824. 

2067. 

1919. 

2146. 


2638. 


Total,  3, 636, 006  (incl.  sales,  less  transfers,  etc. , 
$3,419,845.52,  13,  2638). 


COMMERCE.    (See  Chicago  River.) 

Requirements  discussed,  79, 1562. 

Area  of  outer  H.,  83,  2204;  83, 1742;  84, 1944. 

Collisions  with  exterior  break'r,  83,  1742;  84, 
1944. 

Decreased  frgm  8,000,000  t.,  1892,  to  4,025,000  t., 
1908;  H.  works  necessary  to  prevent  further  loss; 
an  imp.  H.  of  great  use  in  controlling  rates,  10, 
782;  12, 1007. 

Tonnage,  1911,  4,026,000 1.,  13,  2640. 

CONTRACTS. 

1866.  J.  M.  Corse,  cribs  and  dr.,  66,  iv,  114; 
67, 58,  90,  91;  68,  111. 

1870.  Illinois  Central  RR.  Co.,  labor  and 
material,  70, 99.    Fox  &  Howard,  break'r,  71, 117. 

1871.  Dlmois Central  RR.  Co.,  break'r,  71, 117. 
1873.  Fitzsuumons&Connell,  break'r,  73,213. 
1875.    W.  L.  Smith,  extension  of  n.  p.,  76,  ii, 

433.    I.  D.  Vandecar,  removal  of  wreck,  76,  li,  433. 

1878.  Fltzsimmons  &  Connell,  dr.,  79, 1560. 

1879.  G.  Hannahs,  materials,  79,  1660.  6. 
Hannahs,  timber  and  piles,  80, 1984, 1986. 

1880.  Chicago  Dredging  &  Dock  Co.,  dr.,  21J* 
c.  y.,  81, 2161. 

1881.  G.  Hannahs,  timber,  81,  2161.  Shum- 
way,  Bergess  &  Co.,  driftbolts,  81, 2161. 

1883.  W.  E.  Hutchinson,  timber,  83,  2206. 
G.  Hannahs,  timber,  83,  2206.  Beckford,  Enox 
&  Co.,  timber,  83, 2206. 

1883.  A.  H.  Petrie  &  Co.,  tunber.  83,  1745. 
A.  S.  Packard,  timber,  83,  1745.  Green  Bay 
Dredging  Co.,  dr.,  173t  c.  y.,  83,  1746.  Singer  & 
Talcott  Stone  Co.,  St.,  83, 1746. 

1884.  Chicago  Dredgmg  &  Dock  Co.,  dr.,  23ie 
c.  y.,  85,  2050.  C.  E.  Mitchell,  timber,  85,  2050. 
Leatham  &  Smith,  85, 2050. 

1888.  r.  R.  Crane,  dr.,  ISJ*  c.  y.,  89,  2112. 
The  Fitzsimmons  &  Coimell  Co.,  break'r  constr., 
$118,117.87,  89,  2112. 


*  Allotment. 


>  Sur.— R.,  Feb.  24, 1830,  est.,  $69,722.24;  Dec.  31, 1855,  est.,  $138,516,68;  Nov.  16, 1866,  indefinite;  Sept. 
30, 1857,  est.  $174,450.74;  Nov.  15, 1858, $219,342.96;  Aug.  2, 1864,  est.,  indefinite;  JuiieSO,  1865,  est., $88,604. 
(a..  D.  482,  55th,  2d.) 

'  $50,000  addl.  app.  for  H.  of  refuge,  Chicago,  intended  for  and  applied  to  imp.  of  mouth  ol  Calumet  K., 


71, 1^7. 

>  $25,000  to  be  used  at  the  discretion  of  the  Sec.  of  War  to  imp.  R.  up  to  the  forks 
*  $193,000  of  this  amount  trans,  to  Chicago  R.,  09, 708. 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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1891.  Kimball  &  Cobb  Stone  Co.,  superstr. 
reconstr.,  $85,335.38,  91,  2599. 

1893.  Wisconsin  Dredge  &  Dock  Co.,  rebuild- 
ing superstr.  (timber,  ironworlc,  St.,  piles,  etc.), 
$37,85^.77,  93,  2801.  Green's  Dredging  Co.,  dr., 
14*0.  y.,  t4,767.84,  93, 2802. 

1894.  The  Fitz  Simons  &  Connell  Co.,  rebuild- 
ing and  repair  of  superstr.  (pine  timber,  ironwork, 
St.,  etc.),  J56,528.16,  95,  2698. 

1896.  Illinois  Dredging  Co.,  dr.,  lit  u.  T., 
12,800,  96,  2576.     - 

1899.  Chicago  Star  Constr.  &  Dredging  Co., 
dr.,  ?♦.;  removing  and  furnishing  piles,  iron  dr. 
chain,  and  st.  (est.  total  of  contract,  173,788.70), 
99,  2825.  Dr.  annulled  by  supple,  contract  (see 
Legal  proceedings),  00, 3780. 

1901.  Lyden  &  Drews  Co.,  dr.,  7.45t  c.  y.,  01, 
2991. 

1905.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
10.600.  y.,  06, 1773. 

1906.  Jackson  &  Corbett  Co.,  removing  old 
superstr.  of  n.  p.  and  replacing  with  concrete,  unit 
prices,  07, 1920. 

1908.    Great  Lakes  Dredge  &  Dock  Co.,  constr. 

Sile  protection  p.;  Fitz  Simons  &  Connell  Co., 
r.,22J0c.  y.,08, 1988. 

1918.  Great  Lakes  Dredge  &  Dock  Co.,  dr. 
about  68,000  c.  y.,  at  24it  c.  y.,  13,  2537,  2539. 

DOCUMENTS.    (Not  printed  in  reports.) 
K.  of  Maj.  Graham  for  1855^6,  S.  D.  16,  34th 

Cong.,  3d  sess.    For  1857,  S,  D.  42,  36th  Cong.,  1st 

sess.    B.  of  Lt.  Col.  Cram,  Aug.  23,  1864,  68,  16. 
Letter  of  Maj.  Houston,  describing  manner  of 

sinking  cribs,  Oct.  28, 1874,  75, 228. 

ENGINEERS. 

Cblef  ot  Engineers.  B,.,  66,  5,  ii,  37,  41,  iii, 
11,  35,  Iv,  110;  67,  20,  23,  98,  252;  68,  31;  69,  22, 
23,  28;  70,  37;  71,  36;  73,  33,  169,  164,  170;  73, 
34;  74,  40;  75,  46;  76,  98;  77,  103;  78,  117;  79, 
157;  80,  210,  212;  81,  285,  287,  2161;  83,  280,  2209; 
83,  288;  84,  289;  85,  312;  86,  306;  87,  272;  88, 
247;  89,  287;  90,  259;  91,  329,  426;  93,  315;  93, 
359;  94,  331^  95,  368;  96,  324;  97,  409;  98,  400; 
99,  474;  00,  540;  01,  528;  03,  451;  03,  491;  04, 
537;  05,  543;  06,  600;  07,  624;  08,  670;  09,  706; 
10, 781;  11, 840;  13, 1005. 

Boards: 

Convened,  Chicago,  Jan.  18,  1870.  Made  a  per- 
sonal ex.  of  the  H.,  and  adjourned  to  meet  at  Mil- 
waukee following  day,  71,  123.  Met  pursuant  to 
adjournment,  and  unanimously  approv.  plan  by 
Maj.  Wheeler  tor  break'r  for  an  outer  H.  B.,  70, 
124.  (Col.  Macomb,  Lt.  Col.  Raynolds,  and  Majs. 
Wheeler,  Weltzel,  and  McFarland.)  See  B.  of 
Board  of  1871,  83,  2237,  2340. 

Convened  July  28,  1878.  After  full  discussion, 
approv.  plan  submitted  by  Capt.  Lydecker  for 
modifications  in  break'r  for  outer  H.  and  constr. 
of  break'r  n.  and  e.  of  the  '"present"  n.  p.  B., 
79,  1561.  (Majs.  Houston,  Kobert,  Smith,  and 
Mansfield,  and  Capt.  Lydecker.) 

Convened  Jan.,  1881,  to  ex.  and  report  on  Maj. 
Lydecker's  plan  and  location  for  exterior  break'r. 
B«  81,  2162.  (Cols.  Tower  and  Newton  and  Lt. 
Col.  Abbott.)    (See  Projects.) 

Constituted  by  S.  O.  No.  31,  C.  of  E.,  1882,  to 
consider  and  report  upon  plans  by  Illinois  Central 
BE.  for  docks  and  wharves  fronting  outer  H. 
B.,  83,  2234.  Becom.  of  board,  83,  2237.  (Lt. 
Cols.  Parke  and  Comstock  and  Maj.  Weitzel.) 

Convened,  Chicago,  Sept.  17,  1890,  by  S.  6.  No. 
61,  to  report  upon  me  estab.  of  H.  Imes  in  Chicago 
H.  B.,  91,  2661.  (Col.  Poe,  Maj.  Davis,  and 
Capt.  Marshall.) 

In  charge: 

Lt.  J.  D.  Webster.  1848-54.    76,  ii,  433. 
Lt.  Col.  J.  D.  Gr^am,  1856-64.    76,  ii,  433. 
Lt.  Col.  T.  J.  Cram,  1864.    B.,  66, 12, 14,  24. 
Lt.  Col.  L.  Sitgreaves,  1865.    66, 20,  iv,  91. 

Maj.  J.  B.  Wheeler,  1866-70.  E.,  66,  iv,  91, 114; 
67, 65,  68,  86-92, 257;  68, 79, 110;  69, 73. 

Special  on  plan  for  a  break'r  for  an  outer  H., 
70, 79. 


Maj.  W.  E.  Merrill,  1870,  70,  99. 

Maj.  D.  C.  Houston,  1870-74.  B.,  70,  89,  96;  71, 
117;  72, 129;  73,  215;  74, 155. 

fecial,  proposing  modified  cross  section  and  st. 
foundations  for  cribs,  73,  160,  165;  notes  on  wave 
motion,  etc.,  73, 168. 

Maj.  G.  L.  Gillespie,  1874-76.  B.,  75,  228;  76, 
ji,  426. 

Capt.  G.  J.  Lydecker,  1877-82.  E.,  77,  893;  78, 
1183'  79, 1566;  (Maj.)  80, 1983;  81,  2151. 

Special,  Nov.  i,  1878,  to  president  BE.,  sub- 
mitting modifications  in  plan  of  outer  H.  EBud  a 
bre^'r  n.  and  e.  ot  the  n.  p.,  79, 1662. 

Maj.  W.  H.  H.  BenvaiU'd,  1882-86.  E.,  83, 2203, 
2207;  83, 1741;  84, 1943;  85,  2047;  86, 1701. 

Maj.  T.  Handbury,  1886-87.    E.,  87, 2109. 

Capt.  W.  L.  Marshall,  1888-99.  B,  88,  1886; 
89,  2110;  90,  2399;  91,  2596;  93,  2237;  93,  2791; 
94,  2127;  (Maj.)  93,  2693;  96,  2571;  97,  2790;  98, 
2415'  99  2821 

Maj.  J.'h.  Willard,  1899-1901.  E.,  00,  3779;  01, 
2987 

Lt.  Col.  O.  H.  Ernst,  1902-04.  E.,  03,  2093; 
(Col.)  03, 1887;  04,  2917. 

Lt.  Col.  W.  H.  Bixby,  1906-08.  E.,  05,  2066; 
06, 1771;  07, 1917;  (Col.)  08, 1985. 

Maj.  Thos.  H.  Bees,  1909-10.  B.,  09,  1987;  10, 
2145. 

Lt.  Col.  G.  A.  Zinn,  1911-.  B.,  11,  2347;  13, 
2537. 

Maj.  Chas.  S.  Bromwell,  11, 840. 

Assistants: 

Lt.  A.  Mackenzie,  66,  Iv,  91. 

Capt.  D.  P.  Heap.    B.,  67, 86;  68, 110. 

W.  T.  Casgrain,  6*,  119. 

E.  S.  Chesbrough,  70, 99. 

W.  H.  Heardmg.  St.  foundations  for  cribs, 
72, 161. 

Lt.  F.  A.  Hinman.    E.,  73, 213;  74, 166. 

B.  S.  Littlefield.  E.  on  extension  of  n.  p.,  73, 
214;  74, 155. 

J.  Pierpont,  74, 155. 

J.C.  Almy.    B^  89, 2113. 

G.  A.  M.  Liljencrantz.  B.,  90,  2402;  91,  2599; 
93,  2240;  93,  2802;  94,  2131;  95,  2698;  96,  2577; 
97,  2792;  98,  2418;  99,  2825;  00,  3783;  01,  2991; 
03,  2096;  03, 1890;  04,  2919;  05,  2068. 

Navigation  ot  Chicago  B.,  93, 2806. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Graham,  1857,  to  complete  the  work, 
$174,450.74,  S.  D.  42,  35th  Cong.,  1st  sess. 

By  Lt.  CoL  Cram,  1864,  extension  of  both  ps. 
$88,704,  66,  6, 16,  24. 

By  Maj.  Wheeler,  extension  of  n.  p.;  aggregate, 
$86,744.65;  details  for  one  crib,  $4,572.35,  66,  iv, 
115;  14'  Chan.,  $2,500,  67,  258,  269;  extension  of 
s.  p.,  $48,000,  68, 31;  to  complete  the  work,  $46,000, 
69,  28,  73;  enlargement  ot  H.  facilities  by 
break'r,  $900,000,  70, 102;  74, 156. 

By  Maj.  Houston,  completion  ot  s.  p.,  $75,000, 
70, 96;  extension  of  n.  p.,  $78,000,  74, 156. 

By  Maj.  Gillespie,  dr.,  $5,000,  75,  46,  230;  aggre- 
gate for  proposed  imp.,  $160,000,  76, 99,  ii,  431. 

By  Capt.  Lydecker,  completion  of  existing  proj., 
77,  894;  $260,000,  78,  1185;  $600,000  addL  to  com-- 
plete  outer  H.  as  modified,  and  constr.  break'r 
n.  and  e.  of  n.  p.,  1  m.  in  1.,  79, 158, 1566. 

LEGAL  FEOCEEDINGS. 

Encroachment  of  BBs.  upon  area  of  outer  H., 
82,  2207-2240;  87,  2110. 

Ownership  and  control  of  submerged  lands  in 
the  outer  basin  decided  to  be  in  the  State  and  the 
cifcf,  95, 2694. 

'Title  to  several  slips  and  docks  in  possession  of 
Illinois  Central  BB.  Co.,  99, 2822. 

City  of  Chicago,  1899-1900,  under  old  laws  for 
the  first  time  enforced,  preventing  all  dumping  in 
Lake  Michigan  within  8  m.  of  shore  line  oet.  n. 
limits  of  city  and  Indiana  State  line,  thus  violating 
agreement  to  permit  such  dumping,  and  thereby 
compelling  annulment  of  contract  for  dr.,  00, 3780. 
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LEGISLATION. 

Act  May  28, 1908,  made  any  or  all  of  balance  for 
Chicago  H.  available  for  CMcago  K.,  08, 1987. 

Act  June  23,  1910  (Public,  No.  246)  made  it  un- 
lawful to  dum^  dr.  material  or  refuse  of  any  kind 
into  Lake  Michigan,  near  Chicago,  within  8  m.  from 
shore,  10,  2146. 

OPERATIONS.    (See  also  Private  work.) 
History  of,   76,  ii,   433;  79,   1565.    Suspended 

since  1S62,  66, 6. 
1866.  Delayed  to  enable  the  city  to  perform  the 

worl^roposed,  viz,  extension  of  the  n.  p.,  66,  ii,  37. 
1OT7.    Extension  of  n.  p.  in  progress,  11,628' 

of  timber  framed,  67,  90. 

1868.  96'  of  n.  p.  extension  completed,  and 
3,162  c.  y.  of  dr.,  68,  111. 

1869.  N.  p.  completed,  ending  in  23'  of  water; 
extension  of  s.  p.  600'  under  contract  and  in  prog- 
ress, 69, 28. 

1870.  S.  p.  extension  continued;  built  to 
water  surface,  1.  of  1,224',  70,  37,  96.  Break'r  for 
outer  H.  commenced,  266  1.  t.  built  to  water  sur- 
face, 70, 37. 

1871.  29  cribs,  equal  to  1,460  1.  f.,  placed  in 
break'r  and  completed  to  wafer  surface,  71, 35, 117. 

1873.  Extended  1,100',  2,250  1.  f.  completed  to 
date,  78, 33, 129. 

1873.  Extended  800',  now  3,060'  1.,  73, 34,  213. 

1874.  Extension  of  break'r  1,100'  and  repairs, 
74, 40, 155. 

1875.  Break'r  extended  160  1.  f.,  1,400'  of 
superstr.  built,  pile  protection  to  n.  end  of  break'r 
in  progress,  lOO'  added  to  n.  H.  p.,  repairs  to  n. 
and  s.  H.  ps.,  and  wreck  removed,  75,  45,  228, 229. 

1876.  By  hired  labor,  1,260'  of  superstr.  for 
break'r,  1,000'  of  pile  protection  at  the  n.  end  of 
break'r,  2  cribs  sunk  in  extension  of  n.  p.,  and 
repairs  to  n.  and  s.  ps.;  by  contract,  10  cribs  added 
to  n.  H.  p.  and  superstr.  nearly  completed  over 
the  entire  extension  of  600';  also,  removal  of  a 
schooner  wreck,  76, 98,  ii,  426. 

1877.  Superstr.  over  600'  of  n.  p.  completed, 
and  pile  protection  to  pierhead  built,  pile  protec- 
tion to  break'r  extended  292',  and  repairs,  77, 103, 
893. 

1878.  Slight  repairs  only,  78, 1183. 
1879-80.    Break'r  extended  800'  by  hired  labor, 

88^758  c.  y.  dr.  by  contract,  79, 157, 1566;  974  pUes 
driven  for  crib  foundation,  1,900  1.  f.  of  crib-p. 
superstr.  placed  in  extension  of  s.  break'r,  and 
2,300  1.  f.  of  superstr.  built;  undue  settlement  of 
last  4  cribs  placed;  work  mainly  done  by  hired 
labor  and  purchase  in  open  market,  80, 1984. 

1880-81.  87  piles  (&iven  for  crib  foundations, 
300 1.  f .  of  crib  substr.  and  1,100 1.  f .  superstr.  placed 
in  s.  break'r,  thereby  completing  the  proposed  s. 
break'r,  with  1.  of  3,000  1.  f ,  81,  2161;  72,168  c.  y. 
dr.  in  outer  H.,  81,  2152;  83, 2204. 

1881-83.  136,287  c.  y.  dr.  from  outer  H.,  83, 
2204;  1,536  1.  t.  of  exterior  break'r  built,  S3,  2204; 
83, 1742. 

1883-83.  900  1.  f.  exterior  break'r  built,  83, 
1742. 

1883-84.  800 1.  f .  of  exterior  break'r  built  and 
100  1.  f.  repaired,  84,  1944;  66,768  c.  y.  dr.  from 
outer  H.,  84, 1945. 

1884-85.  700  1.  f.  of  exterior  break'r  built, 
incl.  100 1.  f.  destroyed  in  1881,  with  extensive  re- 
pairs to  cribs,  85,  2048;  settlement  of  cribs,  85, 
2048;  dr.  in  progress  in  outer  H.,  85, 2049. 

1885-86.  Injury  to  s.  break'r  from  gales,  86, 
1702. 

1886-87.    Repairs  to  break'r,  87,  2112. 

1887-88.  96  1.  f.  of  concrete  superstr.  laid;  400 
I.  t.  of  substr.  laid  in  extension  of  the  exterior 
break'r,  88, 1887. , 

1888-89.  400  1.  f.  superstr.  built  over  outer 
extremity  of  exterior  break'r;  substr.  of  exterior 
break'r  extended  408';  4  cribs  built  to  repair  gap 
in  s.  break'r;  26,282  o.  y.  dr.,  89,  2110. 

1889-90.  748 1.  f.  substr.  and  1,156 1,  f .  superstr. 
built  at  exterior  break'r;  5  cribs  placed  in  s.  break'r 
gap,  90, 2400. 

1890-91.  1,700  1.  f.  of  e.  breik'r  superstr.  re- 
built, 91, 2597. 

1891-93.  Superstr.  over  e.  break'r  completed; 
superstr.  built  over  n.  p.  and  repairs  made  to  same, 
03, 2238. 


1893-93.  Over  3,000'  superstr.  at.outer  basin 
in  course  of  reconstr.,  93,  2793;  over  34,056  o.  y. 
dr.  from  cban.  entrance  to  E.,  93,  2794. 

1893-94.  Superstr.  being  rebuilt  last  year 
completed,  94, 2129. 

1894-95.  Bebuilding  of  superstr.  of  exterior 
break'r  and  repairs  in  progress,  95, 2696. 

1895-96.  In  connection  with  preceding  year, 
2,200'  1.  f.  of  superstr.  of  exterior  break'r  rebuilt, 
96, 2673. 

1897-98.  Misc.  repairs  made  to  ps.  at  entrance 
by  persons  responsible  for  damage  to  the  same,  98, 
2417. 

E.  and  s.  break'rs  Med  with  St., 


1899-00. 
00,  3780. 

1900-01. 

1901-03. 
2094. 

1903-03. 


200,256  c.  y.  dr.,  01,  2992. 

625,752  0.  y.  dr.  from  outer  basin,  02, 


327,136  c.  y.  dr.;  chan.  completed  21' 
d.  from  Pine  St.  to  lake,  over  bar  at  H.  entrance, 
and  over  an  anchorage  area  1,150'  x  3,000';  decking  of 
n.  p.  repaired,  03, 1888. 

1903-04.  Beported  shoal  area' opposite  Thir- 
tieth St.  removed,  04, 2S20. 

1906-06.  338,318  c.  y.  dr.  from  outer  basin, 
06, 1771. 

1906-07.  506,699  c.  y.  dr.  from  outer  basin; 
400'  old  superstr.  n.  p.  removed  and  replaced  with 
concrete,  new  crib  sunk,  piles  driven,  and  77  con- 
crete blocks  made,  07,  l9l7. 

1907-08.  12,090  c.  y.  dr.  from  outer  basin, 
completing  contract;  total  removed  from  outer 
basin,  857,107  c.  y.;  work  continued  on  concrete 
superstr.  of  n.  p.;  work  about  89%  completed; 
300'  of  p.  for  protection  of  lifeboats  begun;  15,327 
c.  y.  dr.  from  main  entrance  to  H.  up  to  Bush  St., 
08, 1986, 1986. 

1908-09.  Concrete  superstr.  of  n.  p.  com- 
pleted; pile  p.  to  protect  life-saving  station  com- 
pleted at  cost  of  $4,901.48,  one-half  of  which  was 
paid  by  U.S.  Life-Saving  Service;  chan.  from 
fake  to  Rush  St.  completed;  damages  repaired  at 
n.  end  of  e.  break'r;  35  cords  st.  dumped  in  angle 
of  protection  p.,  09, 1987. 

1909-10.  Damages  to  ps.  by  vessels  and  storms 
repaired,  lOj  2146. 

1910-11.  Slight  repairs  to  superstr.  over  n.  p. 
made;  SS.  Citi/  of  Benton  Harbor  of  the  Graham  & 
Morton  Line  ran  into  s.  clump  of  piles  at  outer  end 
of  p.  and  broke  it  down;  SS.  also  broke  20  1.  f.  of 
pile  protection  in  front  of  p.;  company  acknowl- 
edged responsibility  for  having  damage  repaired, 
11,2348. 

1911-13.  36,778  0.  y.  dr.  under  contract;  2,400 
1.  f.  of  decking,  torn  off  exterior  break'r,  replaced 
by  hired  labor,  13,  2538. 

PHYSICAL  CHARACTERISTICS. 

Described,  66,  iv,-93, 114. 

Gauge  readings  at  Chicago  B.,  93,  2805;  94, 
2137;  95,  2700;  97,  2793;  98,  2421;  99,  2826;  00, 
3784. 

Shoaling  at  entrance  to  outer  basin,  06, 1772. 

Chan,  shoaled  to  21',  13,  2538. 

Depths  referred  to  1.  w.  1847  (Chicago  city  datum), 
which  is  579.94'  above  mean  tide.  New  York  H. 
Max.  draft  carried  m.  1.  w.,  20';  oscillation  average 
less  than  1'  daily,  13, 1005. 

PRIVATE      (CITY      AND      CORPORATE) 
WORK. 

1864-65.  Good  results  obtained  by  work  done 
bythecity,  66, 15. 

$75,000  app.  by  city  for  dr.  and  p.  extension; 
437V  built  m  extension  of  n.  p.,  66, 15. 

Imp.  by  Chicago  Dock  &  Canal  Co.,  67,  23,  86, 
91,  92;  68, 31, 110. 

JEncroachment  of  RB.  on  H.  areas,  83,  2207. 

Under  au.  of  Sec.  of  War,  1896,  city  constr.  bulk- 
head along  dock  line  and  filled  in  the  area  shore- 
ward of  the  bulkhead  for  a  public  park,  99, 2822. 

Pile  cluster  replaced  at  w.  end  of  n.  p.  by  Nortn- 
em  Michigan  Transpor.  Co.,  10, 2145. 

PROJECTS.    (See  Estimates.) 

By  Lt.  Col.  Cram,  repairs  and  extension  of  the 
n.  and  s.  ps.,  66,  16;  modified  by  Maj.  Wheeler, 
giving  increased  w.  to  cribs,  dr.  and  extending 
the  n.  p.  only,  66,  iv,  114;  67,  86.    Chan,  for 


rSee  pp.  14-22  fori 
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vessels  drawing  14',  67,  2S8,  259.  £rtension  of 
the  s.  H.  p.,  68,  111;  69,  28.  Outer  H.  formed  by 
abreak'r  inclosing  about  275  acres,  70, 101;  74, 166. 

By  Maj.  Houston,  modification  of  cross  section 
of  break'r  and  st.  foundations  for  the  cribs,  73,  33. 
Extension  of  the  break'r  instead  of  building  the 
p.,  78, 129.    Extension  of  the  n.  H.  p.,  73, 214. 

By  Maj.  Gillespie,  extension  of  break'r  s.  1,000', 
Chan,  to  connect  the  outer  H.  with  B.,  and  repairs, 
76,  gg,  ii,  431. 

BE.  approv.  and  reoom.  adoption  of  proj.  by 
Capt.  Lydecker  for  modifications  ia  break'r  for 
outer  H.  and  constr.  of  a  new  break'r  n.  and  e.  of 
n.  p.,  79, 1661, 1562. 

Work  for  Imp.  of  H.  commenced  by  TJ.  S.  under 
its  first  app.,  1833,  and  continued  at  irregular  inter- 
vals to  1864,  thereafter  more  regularly  to  1870. 
Bet.  1833  and  1870  proj.  formation  of  cban.  of  en- 
trance to  mouth  of  R.  bet.  2  ps.  extending  into  the 
laie,  and  bet.  which  a  chan.  of  about  14'  was  ob- 
tained. Amount  app.,  1833-69,  incl.,  3446,005,  76, 
ii,  433;  79,  1555.  Bet.  1870  and  1876  addl.  exten- 
sions made  to  the  n.  and  s.  ps.,  70,  96;  76,  ii,  426, 
435.  In  1870  the  proj.  for  outer  H.  adopted,  con- 
templating constr.  of  e.  break'r  4,000',  about  3,300' 
from  shore,  and  a  se.  break'r  about  3,000'  1.,  pro- 
tected area  being  about  455  acres,  of  which  185 
acres  were  reserved  for  ps.  and  slips,  and  270  acres, 
with  a  d.  dr.  to  16',  for  harborage,  70, 101, 124;  76, 
il,  435;  79, 1555;  86, 1702. 

In  1878  proj.  further  modified  by  addl.  break'r 
about  5,400'  1.,  to  be  placed  n.  and  e.  of  H.  entrance, 
79,  1661;  81,  2163,  2162;  86,  306.  Amount  app., 
1870-86,  incl.,  $1,358,000;  in  1886  est.  1240,000  re- 
quired to  complete  existing  proj.,  86,  1703;  87, 
2113. 

In  1888  est.  for  completion  of  existing  proj.,  incl. 
superstr.  constr.  over  e.  break'r  in  the  outer  H., 
completion  of  exterior  brea.k'r  and  outer  basin, 
and  dr.  at  H.  entrance,  increased  to  $372,000,  88, 
1887;  91,2590. 

By  Capt.  Marshall,  1893,  rebuilding  superstr. 
over  the  ps.  in  the  outer  basin,  cost  to  be  paid  from 
part  of  1892  app.,  93,  2793;  and  for  dr.  Chan,  en- 
trance to  Chicago  B.  to  w.  varying  from  200'  te 
250',  and  to  d.  of  16}',  93, 2794 

Act  Mar.  3,  189g,  modified  proj.  of  1870  by  pro- 
viding for  dr.  an  outer  basin  and  H.  entrance  to 
20'  d.,  1.  w.,  97,  2791;  99,  2822. 


Proj.  modified,  1903,  by  providing  for  replacing 
superstr.  of  n.  p.  with  concrete,  etc.;  est.,  $85,000, 
03, 1888;  au.  act  Mar.  3, 1906,  06, 600. 

Lt.  Col.  Zinn  recom.  that  superstr.  over  the 
outer  1,225'  of  s.  p.  be  rebuilt  of  concrete;  est., 
$65,000,  11,  2348. 

Act  July  25,  1912,  au.  extension  and  constr.  of 
exterior  break'r,  provided  city  of  Chicago  under- 
take imp.  work  contemplated  by  it  (H.  D.  710, 
62d,  2d),  13, 1007. 


SUBVETS. 

By  Lt.  Col.  Graham,  1868,  70, 99. 

By  Lt.  Col.  Cram,  1865,  66, 16. 

By  Col.  Baynolds,  1866,  67,  119;  by  Mr.  Ches- 
brough,  70,  99. 

By  Maj.  Wheeler,  1869,  70, 99. 

Under  direction  of  Lt.  Han  man,  by  J.  Pierpont 
and  B.  S.  Littlefield,  1873,  74, 165. 

By  Maj.  Gillespie,  76,  98;  11,  428. 

By  Capt.  Lydecker,  1878,  79, 1566. 

Of  Chicago  B.  and  n.  and  s.  branches  au.  act 
June  14, 1880,  80,  212. 

Sur.  of  H.  1882,  83, 1743. 

Sur.  of  H.  and  its  approaches  made,  1892-93,  by 
Capt.  Marshall,  93,  2794 

Of  s.  entrance  to  outer  basin,  06, 1772. 

Of  Chans,  and  basins,  07, 1919. 

Act  Mar.  3, 1909,  au.  ex.  and  sur.  of  Hs.  and  Bs. 
of  Chicago  and  vicinity.  K.,  1909  and  1911,  by 
Maj.  Thos.  H.  Bees  and  Lt.  Col.  Zinn;  est.,  $1,211,- 
195  (H.  D.  710,  e2d,  2d),  10,  783;  12, 1024 

H.  line  changed  by  au.  of  Sec.  of  War,  Apr.  16, 
1906,  06, 1772. 

Cong,  docs.,  ete.,  relating  to  exs.,  surs.,  plans, 
ete.,  06,  600;  18, 1006. 


Maps: 

66,  78,  1184;  80,  1984;  81,  2158;  83,  2206;  S3, 
1744;  84,  1944;  85,  2050;  86,  1702;  87,  2112;  90, 
2402;  91,  2699;  93,  Atlas,  104;  94,  2134;  95,  2700; 
96,  2678;  98,  2418;  03,  1888. 

Sketoh  of  the  H.,  June  30, 1879,  followed  by  plan 
of  angle-crib  and  plan  of  crib  on  pile  foundation, 
79, 1560. 
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CHICAGO  RIVER,  ILL. 


AFFBOFBIATIOirS. 

1896,        $50,000,96,2 


1897, 


113,000,  97, 
400,000,  98, 


2798. 


1900, 

62,000,00,3785. 

1902, 

306,457,03,2099. 

1907, 

300,000,07,1924. 

1909{ 

5,000,  09, 1994. 

1 193,000,  09, 1994 

1910, 

175,000,  10,2160. 

1911, 

34,000,11,2353. 

1912, 

28,000,  13,  2543. 

Total, 

1,666,457  (incl.   $25,000,  act  Aug.   18, 

1884,  for  Chicago  H.,  and 

sales,  eto.,  $1,692,277.31,  13, 

2543). 

COMMERCE.    (See  Chicago  H.) 

Important,  81,  2165. 

Description  of,  96,  2574. 

About  11,000,000 1.  an.,  1896,  96, 2674 

List  giving  dimensions  and  toimage  of  SS.  navi- 
gatmg  the  B.,  97,  2796. 

The  B.  and  its  branches  the  most  active  and  im- 
portant nontidal  stream  of  its  length  in  the  U.S., 
00, 3870. 

Decreasing  for  prior  10  years  on  account  of  16' 
Chan,  only;  greater  d.  impossible  until  tunnels  are 
removed,  03, 2098. 


An  imp.  B.  of  great  use  in  controlling  rates,  10, 
786. 

C.  development  greatly  retarded  by  center-p. 
brs.  in  the  B. 

A  good  deal  of  C.  gone  since  1897  to  Calumet  R., 
13, 1010. 

CONTKACTS. 

1896.  Green's  Dredging  Co.,  dr.,  10.9i|!  c.  y.; 
removing  piles,  $1  each;  removing  old  dock  work, 
500  c.  y.  ($60,193.64),  97,  2799.  Lydon  &  Drews 
Co.,  dr.,  g.?*  c.  y.;  removing  old  piles,  $1  each; 
removing  old  dock  work,  13$  c.  y.  ($S2,438.45),  97, 

1899.  Lydon  &  Drews  Co.,  dr.,  16.9$  c.  y. 
($39,125.60);  constr.  4,782  1.  f.  dikes  (piles,  timber. 
Ironwork).  Est.,  entire  contract,  $86,737.67.  99. 
2828.  . 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  12|i|!  c.  y.;  dock  constr.  at  unit  prices.OS, 
2071. 

1908.  Great  Lakes  Dredge  &  Dock  Co.,  dock 
constr.  at  unit  prices;  Fitz  Simmons  &  Connell 
Co.,  dr.,  22*0  0.  y.;  Great  Lakes  Dredge  &  Dock 
Co.,  dr.  and  r.  excavation  at  vmit  prices,  08,  1092, 
1993.  Great  Lakes  Dredge  &  Dock  Co.,  dr.  and 
r.  excavation  in  South  Fork,  South  Branch,  and 
dr.  in  North  Branch;  est.,  $162,986,  09, 1991,  1992. 

1909.  Eitz  Simmons  &  Connell  Co.,  redr. 
North    Branch    turning-basin,    170   c.    y.;  Great 


1  Trans,  from  Chicago  H.,  1907  app. 
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Lakes  Dredge  &  Dock  Co.,  redr.  South  Brancli 
tuming-basin,  17*4  e.  y.,  10,  2150. 

1910.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
35*0.  y.;  r.  excavation,  S5.35o.  y.,  in  North  Branbh, 
10,  2151,  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
350  c.  y.,  s.  m.;  and  r.  excavation,  $5.40  and  $3.95 

c.  y.,  p.  m.,  11,  2353. 

1913.  Great  Lakes  Dredge  &  Dock  Co.,  dr. 
($45,570),  21i|!  c.  y.,  s.  m.,  12,  2544. 

SNGINEEBS. 

Clilef  of  Engineers.  B.,  80,  212;  93,  359;  98, 
401;  99,  476,  485;  00,  641,  660;  01,  629;  03,  452; 
03,  492;  04,  637;  05,  544,  2073;  06,  601,  608;  07, 
626;  08,  672;  09,  708;  10,  783,  796;  11,  842,  855; 
13, 1008, 1024. 

In  cbarge: 

Maj.  G.  J.  Lydecker,  1880.    R^  81,  2165,  2167. 

Maj.  W.  L.  MarshaU,  1897-89.  B.,  97,  2793;  98, 
2421*  99  2826. 

Maj.  J.'h.  Willard,  1899-1901.  B..,  00,  3784,  3863, 
3865;  01,  2992. 

Lt.  Col.  O.  H.  Ernst,  1902-04.  E.,  03,  2097; 
(Col.)  03, 1892;  04,  2920. 

Lt.  Col.  W.  H.  Blxby,  1906-08.  B.,  OS,  2069; 
06, 1773;  07, 1921;  (Col.)  08, 1989. 

Maj.  Thos.  H.  Eees,  1909-10.  B.,  09,  1990;  10, 
2147. 

Lt.  Col.  G.  A.  Zlnn,  1911-.  B.,  11,  2350;  13, 
2540. 

Assistant.  G.  A.  H.  Liljencrantz.  B.,  97, 
2800;  98,  2424;  99,  2830;  00,  3786;  01,  2994;  03, 
2099;  03, 1894;  04,  2922;  05,  2071. 

LEGAL  FB(9CEEDINGS. 

Title  secured  to  nearly  all  ttie  land  needed  for 
E.  w.,  99,  2828;  00,  642. 

Sec.  of  War  granted  permission  to  Chicago  Sani-, 
tary  District  to  connect  its  artificial-drainage  canal 
mm  the  R.  subject  to  the  after  action  of  Congress, 
99,  477. 

Local  requirements  connected  with  dumping 
into  Lake  Michigan,  00,  3867. 

Six  tracts  of  land  required  for  North  Branch 
tuming-basin,  and  16  for  South  Branch  turning- 
basin  in  process  of  acquirement,  03, 1892;  04,  2921. 

Notices  served,  Sept.  30,  1904,  upon  owners  and 
lessees  of  tunnels  under  Chicago  E.,  requiring  their 
alteration  to  give  least  d.  over  them  of  22',  altera- 
tions to  be  completed  by  Apr.  15,  1906,  05,  2069, 
2074. 

U.  S.  Supreme  Court  decision  of  Mar.  12,  1906, 
with  references  to  franchises  of  st.  ry.  cos.;  appli- 
cation for  rehearing;  Sec.  of  War,  Apr.  27,  1906, 
granted  extension  of  time  limit  to  July  1, 1906,  for 
commencement  of  tunnel  alterations,  06, 1774. 

As  result  of  petitions  from  navigation  interests 
relating  to  obstr.  character  of  center-p.  brs.  owned 
by  city  of  Clucago,  War  Dent,  ordered  removal  of 
brs.  at  Fuller,  Lake,  and  Indiana  Sts.  to  allow 

d.  of  22'  and  23',  giving,  permission  to  replace  these 
brs.  with  certain  types,  of  adequate  clearances, 
within  time  limit,  09, 1992, 1993. 

OBSTBUCTIONS.  (See  Physical  characteris- 
tics.) 

Sewage  and  other  such  waste  material  deposited 
in  the  B.,  99,  2827;  00,  3868. 

Obstr.  brs.  and  tunnels,  00, 3866. 

Imp.  more  or  less  obstr.  by  people,  city,  and 
other  au.,  00,  3868. 

Act  Apr.  27,  1904,  declared  tunnels  under  E.  un- 
reasonable obstr.  to  navigation  and  made  it  duty 
of  Sec.  of  War  to  order  owners  to  alter  them,  04, 
2921. 

B.  of  Col.  O.  H.  Ernst,  on  ex.  of,  and  proposed 

Slans  for  removal  of  tunnels  under  E.,  05,  2074; 
i.  of  public  hearing,  05, 2081;  2109. 

Complaints  in  regard  to  certain  brs.  obstr.  navi- 
gation (see  Legal  proceedings),  09, 1992. 

Complaints  by  vessel  men  of  unreasonable  delays 
at  some  of  brs.  across  E. ;  believe  War  Dent,  should 
adopt  regulations  governing  operation  of  brs.,  11, 
236i: 

Complaints  of  individuals  and  corporations  repre- 
senting navigation  interests,  that  St,  CJisrle?  Air 


Line  Br.  should  be  declared  an  obstr.  to  navigation, 
and  ordered  removed,  11,  2352. 

"Eecently"  dr.  chans.  becoming  rapidly  shoaled 
by  operations  of  Sanitary  District,  and  by  city 
sewage;  no  evidence  this  would  be  remedied  in  near 
future,  13,  2541. 

Brs.,  removal  ordered,  constr.  of,  ete.,  13,  2541. 

Eegulation  governing  br.  operation,  similar  to 
those  governing  Calumet  E.,  recom.,  13, 2641. 

Old  docks,  decayed,  ordered  rebuilt  by  V.  S.  en- 
gineers, to  prevent  material  -behind  them  running 
mto  E.,  12,  2543. 

OPEBATIONS. 

1895-96.    24,756  c.  y.  dr.,  96,  2674. 

1896-97.    607,676  c.  y.  dr.,  97,  2795. 

1897-98.    854,362  c.  y.  dr.,  98,  2422. 

1898-99.  25,598  c.  y;  dr.  from  South  Branch; 
392,791  c.  y.  dr.  from  North  Branch;  w.  and  docking 
ofl  the  E.  begun  (maps),  99,  2827. 

1890-00.  93,591  c.  y.  dr.  from  North  Branch, 
00, 3785. 

1900-01.  59,803  c.  y.  removed  in  constr.  of 
docks  and  1,596 1.  f.  docks  built,  01,  2995. 

1901-03.  Tracts  Nos.  2  and  8  acquired  and  dock 
imp.  completed;  106,848  c.  y.  land  and  old  dock  re- 
moved, and  4,893  1.  f.  dock  constr.  under  contract 
at  cost  of  $20.05 1.  f .  of  dock,  03,  2099,  2100. 

1904-05.  All  old  docks  removed  from  site  of 
North  Branch  tuming-basin,  and  275,111  c.  y.  dr., 
05,  2072. 

1905-06.  132,127  c.  y.  dr.  from,  and  343  1.  t. 
dock  built,  at  North  Branch  basin,  and  295,276  c.  y. 
dr.  from,  and  261 1.  f.  dock  built  at  South  Branch 
basin;  North  Branch  basin  completed,  06, 1774. 

1906-07.  34,006  c.  y.  dr.,  and  543 1.  f.  dock  buflt 
at  South  Branch  basin,  completing  contract;  cost 
■  of  both  North  and  South  Branch  basins,  $454,858.61, 
07, 1921. 

1907-08.  120  pfles  driven  under  contract  No.  1; 
3,075  c.  y.  material  dr.  under  contract  No.  2,  and 
21,378  under  contract  No.  3,  08, 1989. 

1908-09.  Contract  No.  1  completed;  total  I.  of 
dock  built,  484',  at  cost  of  $10,041.61.  (Contract 
No.  2  completed;  total  amoimt  dr.,  171,529  c.  y.,  at 
cost  of  $38,694.03.  Contract  No.  3  completed, 
691,335  c.  y.  having  been  removed  from  North 
Branch  canal  and  North  Branch,  and  124,551  c.  y. 
soft  material,  23,783  c.  y.  r.  and  3,195  c.  y.  hardpan 
having  been  removed  from  South  Fork,  South 
Branch,  at  total  cost  of  $233,766.32.  Under  contract 
No.  4, 168,0920.  y.  dr.  from  North  Branch  and  66,665 
c.  y.  from  South  Fork,  South  Branch,  09, 1991. 

1909-10.  15,464  c.  y.  soft  material  and  14,882 
c.  y.  r.  and  hardpan  removed  from  South  Fork, 
South  Branch,  and  410,823  c.  y.  removed  from 
North  Branch;  North  Branch  tuming-basin  oom- 

gleted,  87,974  o.  y .  removed;  South  Branch  tuming- 
asin  completed,  114,237  c.  y.  removed;  9,390  c.  y. 
overlying  material  and  6,262  c.  y.  r.  removed  from 
North  Branch;  work  completed,  10, 2148. 

1910-11.  Work  of  r.  removal  in  North  Branch, 
vicinity  of  Fullerton  Ave.,  in  progress;  proj.  prac- 
tically completed,  11, 843,  2350. 

1911-13.  31,406  c.  y.  soft  material  and  29,752.06 
c.  y.  r.  removed  from  North  Branch  under  contract 
of  Oct.  24, 1911;  40,862  0.  y.  dr.  up  to  the  N.  Halstead 
St.  Br.,  and  1,528  o.  y.  from  w.  draw  of  St.  Charles 
Air  Line  Br.,  under  contract  of  Apr.  26, 1912,  12, 
2540. 

PHYSICAL  CHABACTEBISTICS.  (See  Ob- 
stmctions.) 

Description  of,  81,  2165,  2167;  93,  2794;  96,  2673; 
97  2794. 

E.  the  inner  H.  of  Chicago,  97,  2793. 

Narrow  stream  about  16  m.  1.,  lined  with  wharves 
and  warehouses,  and  obstr.  by  numerous  brs.  Into 
it  flows  tlLB  sewage  of  Chicago.    93,  2794. 

List  of  brs. ,  crossing  it,  and  its  branches,  93, 2807. 

Tunnels  under  the  E.  absolutely  limit  the  draft 
of  vessels,  and  the  br.  draws,  docks,  and  bends  ab- 
solutely limit  the  1.  and  beam,  97,  2795. 

Table  showing  how  far  vessels  of  certain  dimen- 
sions can  navigate  the  E.  and  Its  branches,  97, 2797. 

Shoaling:  Deposits  of  solid  material  brought  into 
the  stream,  00,  3785,  3867;  12, 1009. 

Depths  throughout  proj.  portion  of  E.,  11,  844; 
12, 1009. 


[See  pp.  14^22  fori 
Lexplanations,  etc.  J 
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At  1912,  water  level  varies  6.5',  an  average  of  less 
than  1'  a  day.  The  R.  lias  a  current  from  the  lake 
toward  Sanitary  District  Canal  varying  from  0  up 
to  about  3  m.  an  hour,  according  to  diversion  ana 
seiches,  12, 1010. 

Current  observation  in  progress,  13, 1010. 

PLANS.    (See  Projects.) 

Maj.  Lydeclcer,  1880,  est.  formation  of  dr.  chan. 
17'  X  17S  ,  mouth  to  junction  of  North  and  South 
Branches,  would  cost  about  S27,750,  and,  for  that 
part  of  North  Branch  above  lie  junction,  to  malce 
Chan.  15'  x  200'  would  cost  about  $285,000;  but 
reported  that  such  imp.  should  be  made  by  and  at 
the  cost  of  the  private  and  local  interests  involved, 
81,  2165,  2168. 

PRIVATE  (CITT)  WORK. 

In  1895  Sec.  of  War  permitted  Chicago  to  fill  in 
a  part  of  the  outer  basm  for  public  park,  96,  2572. 

South  Branch  dr.  d.  by  Sanitary  District  of 
Chicago,  00,  3785. 

Sanitary  District  of  Chicago,  dr.  476,344  o.  y. 
and  building  5,078 1.  f.  new  dock,  and  brs.,  03, 1892. 

Sanitary  District  of  Chicago  removed  197,611 
c.  y.  and  built  1,248  1.  f.  wooden  dock,  and  3,275 
c.  v.  concrete  dock,  04,  2921. 

Sanitary  District  of  Chicago,  securing  26'  chan. 
200'  w.  through  South  Branch,  for  5  m.;  wreck  of 
schooner  Wmslow  removed  at  expense  of  city  of 
Chicago,  OS,  2070. 

Work  by  Sanitary  District  of  Chicago  continued, 
06, 1775. 

Chicago  Union  Traction  Co.j  at  expense  of  trac- 
tion company  and  city  of  Ctucago,  completed  re- 
moval of  tunnel  under  main  branch  of  R.  at  La 
Salle  St.,  and  continued  work  on  removal  of  tun- 
nels at  Washington  and  Van  Buren  Sts.,  07, 1922; 
08,  1990. 

100,000  c.  y.  material  removed,  and  500  1.  f.  crib 
bunt;  Dearborn  St.  Br.  completed  by  Sanitary 
District  of  Chicago,  08, 1991. 

Sanitary  District  of  Cliicago  removed  14,638  c.  y. 
from  North  Shore  Canal  and  North  and  South 
Branches,  and  52,000  c.  f.  from  w.  side  of  R.  bet. 
12th  and  16th  Sts.,  09, 1992. 

Sanitary  District  of  Chicago  removed  110,280  c.  y. 
from  South  Branch,  and  57,826  c.  y.  from  South 
Fork  of  South  Branch,  10,  2149. 

Sanitary  District  of  Chicago  dr.  406,000  c.  y., 
which  resulted  in  chan.  26'  x  200'  througli  South 
Branch  of  R.,  mouth  to  Cliicago  Drainage  Canal 
entrance,  except  at  a  majority  of  the  br.  draws, 
11,  2350,  2351.  North  Shore  Canal  completed  and 
opened  Nov.,  1910, 11, 2351. 

Sanitary  District  of  Chicago  removed  151,043 
c.  y.  from  South  Branch,  removed  land,  old  docks, 
and  foundation  piles,  constr.  new  docks,  etc.,  IS, 
2541. 

PROJECTS.    (See  Plans.) 

By  Capt.  Marshall,  1893,  dr.  R.  from  mouth  to 
stock  yards  on  the  South  Branch,  and  to  Belmont 


Ave.  on  North  Branch,  as  far  as  might  be  per- 
mitted by  existing  docks  and  wharves,  to  permit 
passage  of  vessels  drawing  16';  and  acquiring  title 
to  and  cutting  away  of  certain  obstr.  bends  and 
projecting  docks,  narrowing  and  obstr.  the  clian.; 
est.,  $700,000;  est.  an.  cost  of  mainten.,  SSO,000  to 
$120,000,  93,  2800.  Adopted  by  Congress,  1896, 
continuous  contract  system,  96,  2574;  97,  2794. 
Est.  an.  cost  for  mainten.,  1898,  $35  100  to  350,000, 
98, 2422. 

By  Maj.  Marshall,  1896,  dr.  R.  near  the  Illinois 
Central  and  Rush  St.  Brs.  to  8',  96, 2573,  2574. 

Stability  of  structures  along  the  R.,  00,  3866. 

Maj.  Marshall  est.,  1899,  $500,000  to  $810,600  for 
21'  Chan,  (see  Sm-veys,  1899),  00,  3870. 

Act  June  13,  1902,  au.  turning-basins,  one  on 
South  and  one  on  North  Branch,  dr.  to  20'  draft; 
est,  $500,000,  03,  2098;  06,  601.  '   • 

Act  Mar.  2,  1907,  au.  imp.  and  mainten.  by  cer- 
tain dr.  in  main  R.,  Nortb  Branch  (ind.  canal). 
South  Fork  of  South  Branch,  and  excavating 
hardpan  and  r.  in  North  Brancli  and  South  Fork; 
est.,  $810,600,  08,  672;  13, 1009. 

Recom.  that  U.  S.  redr.  R.  to  21',  and  mainten. 
be  undertaken  by  city  of  CMcago  and  Sanitary 
District;  approv.  by  Dept.,  13,  2641. 

SURVEYS. 

Au.  act  June  14,  1880,  80,  212;  made  by  Maj. 
Lydecker,  1880,  81,  2165. 

m  1892  Congress  directed  that  a  R.  should  be 
submitted  showing  what  imp.  should  lie  made 
by  the  U.  S.,  an  est.  to  accompany  it.  R.  sub- 
mitted by  Capt.  Marshall,  1893  (see  Projeots),  93, 
2794. 

Ex.  of  the  R.  up  to  the  forks  made,  1895-96,  by 
Capt.  Marshall,  96,  2573. 

Ex.  and  sur.  for  est.  of  cost  of  21'  chan.  from 
mouth  to  stock  yards  on  South  Branch  and  to 
Belmont  Ave.  on  North  Branch,  as  far  as  per- 
mitted by  existing  docks  and  wharves,  au.  act . 
Mar.  3, 1899;  made,  1899,  by  Maj.  Marshall  (R.  fav. 
on  some  conditions),  00,  3863. 

Pre.  ex.  and  sur..  West  Fork  of  South  Branch 
of  Chicago  R.,  for  21'  chan.,  made.  B.,  July  7 
and  Dec.  12, 1905,  by  Lt.  Col.  Bixby;  imp.  by  if.  S. 
inadvisable  (H.  D.  700,  59th,  1st),  06,  608. 

Made  at  various  br.  crossings,  09, 1992. 

Ex.  West  Fork  of  South  Branch,  for  chan.  21'  x 
100',  au.  act  Mar.  3,  1909;  made  by  Maj.  Rees  (R. 
unfav.)  (H.  D.  392,  6l5t,  2d),  10,  796. 

Ex.  and  sur.  au.  act  June  25  1910,  West  Fork  of 
South  Branch.  R.  submitted  1910;  public  hearing 
by  BERH.  Sept.  20,  1911,  to  be  submitted  to  Con- 
gress, 13, 1011, 1025. 

Ex.  and  sur.  au.  act  Mar.  3, 1909,  of  Chicago  R.,  in 
connection  with  various  Rs.  and  Hs.  in  vicinity  of 
Chicago;  R.,  Maj.  Rees,  Aug.  28, 1909,  and  Lt.  Col. 
Zinn,  Oct.  7,  1911;  est.  for  general  imp.,  $1,211,195 
(H.  D.  710,  62d,  2d),  10,  796;  11, 855;  13, 1024. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
76, 435;  03, 2097;  06, 601;  13, 1008;  BvUt  21  (1912), 
U.  S.  Laie  Sur.  Office,  Detroit,  Mich. 

Maps.    97,  2798;  99, 2832;  03, 1892. 
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1870, 

'$50,000,  71,36,117. 

1871, 

50,000,  71,  36. 

1872, 

40,000,73,34 

1873, 

40,000,  73, 35. 

1874, 

25,000,  74,  41. 

1875, 

25,000,  75, 46. 

1876, 

20,000,76,99,142. 

1878, 

15,000,  78, 118. 

1879, 

12,000,  79, 158. 

1880, 

20,000,  80, 1989. 

1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


$30,000, 
35,000, 
20,000, 
10,000, 
20,400, 
20,000, 
16,000, 
15,000, 
75,000, 
150,000, 
185,350, 


81,  2171. 
83,2242. 
84, 1947. 
86,1701 
88, 1889. 
90,  2406. 
93,  2246. 
96,  2703. 
96,  2582. 
99,  2836. 
00,  2790. 


1  Sur.— R.,  Dec.  1, 1836,  est.,  $142,213.3 
482, 55th,  2d.) 
'  App.  for  H.  of  refuge  at  Chicago,  HI. 

30462°— H.  Doc.  740,  63-2 


1845  (map;  no  report).    May  15,  1850;  est.,  $115,445.    (H.  D. 
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1901, 
1902, 
1903, 
1907, 
1910, 


$255,000,  01,  2999. 
215,000,  03,  2104. 
204,480,03,1898. 

20,000,  07, 1925. 

30,000,  10,2152. 


Total,  1,697,230  (incl.    sales,    11,537,231,    13, 
2545). 
COMKEEBCEi. 

As  H.  of  refuge,  70, 104;  76,  ii,  441. 

Objections  to  imp.  H.,  70, 105. 

Benefits  of  imp.,  73,  216,  216;  76,  ii,  443,  444. 

Local  mfg.  interests,  73,  216;  76,  233;  76,  ii,  443. 

Advantages  to  be  derived  from  imp.,  80, 1989. 

Increase  m  mfg.  interests  and  tonnage  from  imp., 
90,  2404. 

Rapidly  increasing,  93,  2810;  increase  thought 
phenomenal,  96,  2702;  96, 2681. 

The  average  size  of  vessels  seeldng  the  port  in 
1894-96  greater  than  at  any  other  port  in  the  world, 
96,  2773. 

The  existence  of  this  imp.  H.  is  claimed  to  save  at 
least  50it  t.  over  Chicago  E.  rates,  and  more  over  the 
usual  Calumet  EE.  rates,  06,  604. 

Eeoeipts  and  shipments  of  freight  have  increased 
during  decade  by  about  3,000,000 1.,  11,  2355. 

More  new  mfg.  plants  are  occupying  E.  banks, 
11, 849. 

Tonnage,  1902,  4,464,000;  1906,  5,291,000;  1909, 
6,155,000;  1911,  6,608,000  t.,  13,  2546. 

H.  works  fully  entitled  to  half  the  credit  of  all  the 
C.  developed  by  the  combined  E.  and  H.  imp.  since 
1870. 

CONTKACTS. 

1874.    W.  S.  Carkin,  dr.,  nu  c  y.,  75,  231. 

1876.  E.  M.  Steel,  materials  andlabor,  76, 232; 
76,  ii,  438.  John  H.  Gutches,  dr.,  76,  232;  76, 
ii,  438. 

1879.  Culbert  Bros.,  p.,  80,  1987;  completed, 
80, 1987. 

1880.  G.  Hannahs,  p.  extension,  81,  2172; 
completed,  81,  2169.  O.  B.  Green,  dr.,  26*  c.  y., 
81,  2171;  completed,  81,  2169. 

1881.  Chicago  Dredging  &  Dock  Co.,  dr.,  284* 
u.  y.,  81,  2172;  completed,  81,  2172. 

1883.  Walsh  &  Hannahs,  p.  extension,  83, 
1748;  extended,  83,  1748;  completed,  84,  1946. 
Calimiet  &  Chicago  Canal  Dock  Co.,  dr.,  17J0  o.  y., 
83, 1748;  extended,  83,  1748;  completed,  -84,  1946. 

1886.    H.  B.  Herr  &  Co.,  p.  extension,  87, 2118. 

1888.  H.  B.  Herr  &  Co.,  p.  extension,  $8,964.70, 
89  2118 

1890.'  W.  A.  McGillis  &  Co.,  dr.,  13U  e.  y.,  91, 
2602. 

1893.  Wisconsin  Dredge  &  Dock  Co.,  crib- 
work,  piling,  etc.,  $13,507.93,  93, 2811. 

1894.  Fitz  Simons  &  Connell  Co.,  rebuilding 
superstr.  of  ps.  (timber,  ironwork,  st.,  etc.),  $7,- 
419.30,  96,  2705. 

1896.  N.  G.  Dodge  &  Son,  dr.,  17.5i  0.  y. 
($4,812.60),  96,  2583. 

1897.  Hausler  &  Lutz  Towing  &  Dock  Co., 
p.  extension  (timber,  piles,  ironwork,  etc.),  $36,- 
438.73,  97,  2806.  Lydon  &  Drews  Co.,  dr.,  90  c.  y. 
($14,400),  97, 2805.  G.  Cooper,  rebuilding  superstr. 
(timber,  St.,  ironwork,  etc.),  $4,128.20,  97,  2807. 

1899.  Hausler  &  Lutz  Towing  &  Dock  Co., 
break'r  (timber,  piles,  ironwork,  St.,  dr.),  $360,- 
451.88,  99,  2836. 

1903.  Lydon  &  Drews  Co.,  dr.  area  sheltered 
by  breai'r  and  chan.  bet.  ps.;  Hausler  &  Lutz 
Towing  &  Dock  Co.,  rebuilding  dock  along  part 
of  n.  p.,  03,  2104.  Gillen  &  Gillen,  repairing  dam- 
age to  break'r  caused  by  SS.  Matoa;  cost,  $7,160; 
Gillen  &  Gillen,  breai'r  extension,  03,  1897,  1898. 

1904.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  laying  new  superstr.  and  decking  s.  p.,  06, 
2111. 

1905.  Great  Lakes  Dredge  &  Dock  Co.,  re- 
building 300'  of  p.  superstr.,  06, 1778. 

1908.  Cullen-Friestedt  Co.,  repairs  to  break'r, 
08, 1994. 

1913.  Great  Lakes  Dredge  &  Dock  Co.,  dr.  in 
the  amount  of  $37,845,  at  21iil:  o.  y.,  s.  m.,  13,  2646. 


ENGINEEBS. 

Chiel  ol  Engineers.  B.,  70,  37,  123,  124;  71, 
36;  73,  34;  73,  35;  74,  41;  76,  46;  76,  99;  77, 103: 
78,  118;  79,  158;  80,  211;  81,  286;  83,  280;  83, 
288,  1748;  84,  290;  85,  313;  86,  307;  87,  273;  88, 
248;  89,  288;  90,  260;  91,  330;  93,  316;  93,  361; 
94,  332;  96,  369,  376;  96,  325;  97,  412;  98,  402; 
99,  477;  00,  642;  01,  529;  03,  453;  03,  493;  04, 
538;  06,  546;  06,  603;  07,  628;  08,  674;  09,  711; 
10,  787;  11,  846,  856;  13, 1011, 1024. 

Boards: 

Board  reports  that  the  imp.  of  Calumet  E.  would 
not  afford  the  relief  needed  by  the  crowded  C.  of 
Chicago,  and  therefore  recom.  no  plan  for  this 
purpose,  70,  125;  76,  ii,  442.  (Col.  'Macomh,  Lt. 
Col.  Eaynolds,  and  Majs.  Wheeler,  Weitzel,  and 
McFarland.) 

Convened  by  S.  O.  No.  84,  Corps  of  Engineers, 
1882,  Lt.  Col.  Houston,  Majs.  Smith  and  Ben- 
yaurd,  83, 1748.    (See  Projects.) 

In  cliarge: 

Maj.  J.  B.  Wheeler,  1870.    B.,  70, 104. 

Maj.  W.  B.  Merrill',  in  temporary  charge,  1870, 
76,  ii,  442. 

Maj.  D.  C.  Houston,  1870-74.  E.,  71,  117;  73, 
130;  73,  215;  74, 169. 

Maj.  G.  L.  Gfllespie,  1874-77.  B.,  76,  231;  76, 
u,  438. 

Capt.  G.  J.  Lydecker,  1877-81.  B.,  77,  894;  78, 
1185;  79, 1667;  (Maj.)  80, 1986;  81,  2168. 

Maj.  W.  H.  H.  Benyaurd,  1882-86.  B.,  83, 2240; 
83, 1745;  84, 1946;  86,  2051;  86, 1704. 

Maj.  T.  H.  Handbury,  1886-87.    B.,  87,  2117. 

Capt.  W.  L.  Marshall,  1888-89.    B.,  88,  1888; 

89,  2116;  90,  2404;  91,  2602;  93,  2245;  93,  2810; 
94,  2138;  (Maj.)  95,  2701,  2771;  98,  2580;  97,  2801; 
98,  2425;  99,  2833. 

Maj.  J.  H.  Willard,  1898-1901.  E~  00,  3788;  01, 
2996. 

Lt.  Col.  I  O.  H.  Ernst,  1902-04.  B.,  03,  2101; 
(Col.)  03, 1896;  04,  2924. 

Lt.  Col.  W.  H.  Bixby,  1906-08.  B.,  05,  2109; 
06, 1776;  07, 1924;  (Col.)  08, 1993. 

Maj.  Thos.  H.  Eees,  1909-10.  B.,  09,  1995;  10, 
2151. 

Lt.  Col.  G.  A.  Zinn,  1911-.  E.,  11,  2363;  13, 
2544. 

Assistants: 

Capt.  D.  P.  Heap,  70, 104 

Lt.  F.  A.  Hinman.    B.,  73,  216;  74, 159. 

G.  A.  M.  Liljencrantz.    E.,  83,  2243;  89,  2118; 

90,  2406;  91,  2604;  93,  2247;  93,  2812;  94,  2140; 
96,  2703;  96,  2588;  97,  2807;  98,  2429;  99,  2837; 
00,  3791;  01,  3000;  03,  2105;  03,  1899;  04,  2927; 
05,  2112. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Wheeler,  completion,  $299,875.52,  70, 

105, 107;  76,  ii,  441. 
By  Capt.  D.  P.  Heap,  completion,  $695,000,  70, 

105, 107;  76,  ii,  441. 
By  Capt.  Lydecker,  an.  repairs,  $6,000,  79, 1569. 

LEGAL  PBOCEEDINGS. 

On  Dec.  9,  1902,  SS.  Maim  ran  into  new  break'r, 
making  a  break  18'  x  36';  claim  against  owners 
(Pittsburg  Steamship  Co.)  entered  by  TJ.  S.  dist. 
atty.,  03, 1897. 

LEGISLATION. 

Act  recom.  by  BE.,  1882,  tor  protection  of  chan.  in 
Calumet  E.,  83, 1760. 

Act  June  23,  1910,  made  unlawful  to  dump  dr. 
material  or  refuse  of  any  kind  whatever  into  Lake 
Michigan,  near  Chicago,  within  8  m.  from  shore,  10, 
2162. 

OPEEATIONS.i 

1870-71.320  1. 1,  n.  crib  p.  buUt;  192 1.  f.  s.  crib 
p.  built;  184 1.  f.  s.  pile  p.  built;  cribs  built  at  Chi- 
cago for  this  work,  71, 36, 118;  76,  ii,  443. 


1  History  of  operations  to  1876,  76,  ii,  441.  June,  1876, 1.  otn.  p.,  incl.  pile  work,  2,869 1.  f.;  1.  of  s.  p.,  incl. 
revet.,  1,2141.  ff,  75, 23;2. 

Abstracts  of  materials  used  and  work  done,  75,  232;  76,  ii,  438;  79,  1567.  Total  1.  of  ps.,  4,260';  total 
dr.  given  as  280,000  c.  y.,  79, 1568. 
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1871-73.  384 1. 1,  n.  crib  p.  built;  320 1.  f.  n.  p. 
superstr.  built;  256 1.  f.  s.  crib  p.  built;  476 1.  f.  s.  pile 
p.  built,  72, 34, 130;  76,  ii,  443. 

187S-73.    464 1. 1.  n.  crib  p.  built;  228 1. 1.  s.  crib 

g.  built;  6701.f.s.  pile  p.  built;  3841.  t.s.  p.  superstr. 
uilt;  49,700  e.  y.  dr.,  73,  35,  215;  76,  ii,  443. 

1873-74.  200 1. 1,  n.  crib  p.  built;  384  1.  (.  n.  p. 
superstr.  built;  200 1.  f.  s.  crib  p.  built;  228 1.  f.  s.  p. 
mperstr.  built;  37,465  o.  y.  dr.,  74,  41,  159;  76,  ii, 
443. 

1874-76.  150 1. 1.  n.  crib  p.  buUt;  360 1. 1.  n.  p. 
superstr.  built;  100 1.  f.  s.  crib  p.  built;  300 1. 1.  s.  p. 
superstr.  built;  49,874  c.  y.  dr.,  75,  46,  231. 

1875-76.  150  1.  i.  n.  p.  superstr.  built;  200  1.  f. 
s.  crib  p.  built;  100  1.  t.  s.  p.  superstr.  built;  34,496 
c.  y.  dr.;  repairs,  crib  wort  by  contract,  superstr. 
by  hired  labor,  76,  99,  ii,  438. 

1876-77.    13,886  c.  y.  dr.,  77, 103,  895. 

1877-78.  160 1.  f.  n.  crib  p.  built;  cribs  sunk  on 
pile  foundation;  cribs  on  s.  p.  refilled,  78, 118, 1185. 

1878-79.  200 1.  f.  n.  crib  p.  built;  200 1.  f.  n.  p. 
superstr.  built;  repairs,  79, 1567. 

1879-80.  200  1.  t.  p.  extension,  repairs  to  ps., 
and  dr.  tbrougli  bar  at  entrance  to  H.,  80, 1987. 

1880-81.  250  1. 1.  crib  p.  built;  14,547  c.  y.  dr.; 
minor  repairs  to  ps.,  81,  2169. 

1883-83.  11,007  c.  y.  dr.,  200'  ol  cribwork  com- 
pleted and  piles  driven  for  p.  foundation,  83, 1745. 

1883-84.  P.  extension  and  dr.;  247  cords  St. 
purchased  for  refilling  p.,  84, 1946. 

1884-85.  S.  p.  extended  200  1.  f.;  repair  of  748' 
of  plank  revet.,  86,  2051. 

1886-87.  S.  p.  extended  160'.  Total  work 
done  since  1870:  N.  p.  extended  3,640';  s.  p.,  1,870'; 
384,376  0.  y.  dr.,  87,  2117. 

1888-89.  N.  p.  completed  to  3,640';  s.  p.  to 
2,020',  89,  2117. 

1890-91.    29,088  c.  y.  dr.,  91,  2602. 

1891-93.    57,930  0.  y.  dr.,  93,  2246. 

1893-93.  1,6001.  f.  ofsuperstr.  of  ps.,eto.,  being 
rebuilt,  93,  2810. 

1893-94.  Works  of  preceding  year  completed, 
94,  2138. 

1894-95.  Repair  of  1,600  I.  f.  of  superstr.  of  n. 
and  s.  ps.  in  progress,  96,  2701. 

1896-96.  Work  of  preceding  years  completed, 
96,  2580;  and  5,200  c.  y.  dr.,  96, 2581. 

1896-97.  227,225  c.  y.  dr.;  s.  p.  extended  800 
1  .f.,  97,  2802,  2803;  and  rebuilding  of  500  1.  f.  of  n. 
p.  commenced,  97,  2803. 

1897-98.  Superstr.  of  n.  p.  repairs  commenced 
last  year  completed,  98,  2426. 

1899-00.  Outer  breakw'r  imder  constr.  (draw- 
ings), 00,  3789. 

1900-01.  2,200'  foundation  prepared,  19  cribs 
constr.,  24  cribs  sunk  and  filled  with  st.,  1,700' 
superstr.  built,  and  2,529  1.  f.  ice  guard  placed,  01, 
3000. 

1901-03.  Constr.  of  breakw'r  continued,  and 
327,978  c.  y.  dr.,  03, 2105. 

1903-03.  Breakw'r  completed,  905,233  c.  y.  dr., 
breakw'r  extension  continued,  and  rebuildmg  of 
dock  at  n.  p.  completed,  03, 1896, 1897. 

1903-04.  Breakw'r  constr.  and  dr.  continued, 
04,  2924. 

1904-05.  SE.  brealcw'r  extension  completed  at 
cost  ol  3276,030.87,  and  rebuilding  of  superstr.  of 
inner  1,200'  s.  p.  begjm,  06,  2109. 

1905-06.  Eebulldiug  superstr.  of  s.  p.  com- 
pleted; 2  pile  clusters  placed  at  end  of  n.  p.;  all 
proj.  work  completed,  06, 1776. 

1907-08.  Bepairs  to  breakw'r  commenced, 
08, 1993. 

1908-09.    Bepairs  to  breakw'r  completed,  09, 

1909-10.  Damages  done  by  storms  repaired  by 
hired  labor,  10, 2161. 

1910-11.    Work  consisted  in  mainten.,  11, 846. 

1911-13.  28,771  c.  y.  dr.  under  contract  repairs 
made  to  breakw'r  by  replacing  decking,  1 3, 2544. 

PHYSICAL  CHARACTERISTICS. 

General,  of  Calumet  E.  and  tributaries,  70,  104, 
105;  96,  2771;  96,  2584. 

Rocky  reef  1 J  m.  n.  of  ps.  and  2,800'  from  shore, 
70, 105. 

Advance  of  shore  line  600'  on  n.  side  of  tlie  n.  p. 
and  a  recession  of  180'  alongside  s.  p.  since  1870 
76,  233;  and  from  1875  to  1877  further  advance  on 


the  n.  side  of  200'  and  a  further  recession  of  70'  on  the 
s.  side,  77,  896. 

Corresponding  movement  of  the  d.  w.  lines,  77, 
895. 

Average  an.  advance  of  shore  line  n.  of  ps.,  116', 
1870  to  1877,  77,  895. 

Calumet  larger  than  the  Chicago  R.,  76,  ii,  441. 

H.  one  of  the  Hs.  of  the  port  of  Chicago,  96,  2584. 

Drifting  sand  causing  shoals,  96,  2680;  00,  3789. 

Violent  and  unusual  oscillations  of  lake  levels, 
03, 1897;  w.  1.  has  total  variation  of  about  6.5'  from 
highest  known  to  lowest  known  w.,  and  an  average 
of  less  than  1'  oscillation  per  day,  13, 1013. 

Considerable  damage  done  to  breakw'r  by  severe 
storms  of  winter  and  spring  of  1908,  causuig  several 
breaks,  08, 1993. 

Max.  draft  at  m.  1.  w.,  20',  11, 846. 

Shoaling,  11,  2353. 

^'  of  n.  p.  are  in  dilapidated  condition  and 
need  rebuilding,  13, 1012. 

H.  12i  m.  s.  of  Chicago— known  on  Great  Lakes 
as  South  Chicago  g.,  13, 1011. 

PLANS.    (See  Projects.) 

By  Capt.  Heap,  1869,  ps.  and  dr.  to  18';  est., 
$695,000,  70,  107.  Pro],  of  Maj.  Wheeler  and  plan 
of  Capt.  Heap  compared,  70, 105;  76,  ii,  441. 

PRIVATE  (CORPORATE)  WORK. 

Imp.  by  Calumet  &  Chicago  Canal  &  Dock  Co., 
71, 117. 

Contractor  for  dr.  and  revet,  Charles  Hears,  71, 
117, 118. 

In  1895-96  Illinois  Steel  Co.  dr.  practicable  19' 
Chan,  to  its  slip,  96,  2681;  and  did  more  work  of 
this  character  in  following  year,  97, 2803. 

Illinois  Steel  Co.  dumped,  under  special  permit, 
heavy  blocks  of  slag  along  n.  side  of  break'r,  form- 
ing valuable  protection,  03,  2106. 

Sec.  of  War  granted  permission  to  the  Illinois 
Steel  Co.  to  constr.  and  maintain  bulkheads,  and 
fill  solid  behind  the  same  in  Lake  Michigan,  n.  of 
the  mouth  of  Calumet  R.,  subject  to  conditions; 
permission  also  granted  the  Iroquois  Iron  Co., 
Mar.  11,  1910,  to  do  similar  work,  10,  2162;  11, 
2354. 

PROJECTS. 

By  Maj.  Wheeler,  1869,  2  parallel  ps.,  300'  apart; 
dr.  to  13i'  in  chan.;  est.,  $299,875.  Conditions  of 
recom.,  70,  104,  107;  76,  ii,  441,  442.  Approv.  by 
Chief  of  Engineers  and  adopted,  71, 117. 

By  Maj.  Wheeler,  1870,  forming  H.  by  extension 
of  2  parallel  ps.  300'  apart,  and  extended  to  at  least 
the  12'  curve;  est.,  $300,000,  70,  104,  107;  71,  117; 
76,  ii,  441,  442.  Modified  subsequently  to  provide 
a  Chan,  of  entrance  16'  x  300',  80, 211, 1988;  86, 307. 

By  Maj.  Gillespie,  1875,  to  extend  n.  p.  to  18' 
curve,  and  the  s.  p.  to  12'  curve;  dr.  in  chan.,  76. 
232;  76,  ii,  438;  77, 895. 

By  BE.,  1882,  for  dr.  chan.  in  Calumet  R., 
16'  X  200',  from  Lake  Michigan  to  fork  at  Calumet 
Lake;  est.,  $226,000,  83,  1750.  (Lt.  Col.  Houston 
and  Majs.  Smith  and  Benyaurd.)  Approv.  by 
Chief  of  Engineers,  83,  1748.  In  1886,  $392,000 
havlQg  been  app.,  $11,400  est.  for  completion  of 
existing  proj.,  86, 307. 

In  1888  Capt.  Marshall  est.  for  completion  of 
chan.  16'  x  300'  bet.  ps.,  and  reconstr.  of n.  and  s. 
p.  superstr. ,  at  total  of  $43,600,  88, 1889.  Increased 
m  1889  to  $47,000,  89,  2117;  and  in  1890  to  $67,000, 
90,2405.  •"<,wu, 

By  Capt.  Marshall,  1892,  rebuilding  part  of 
superstr.  and  revet,  of  ps.,  for  1,600 1.  f.,  93,  2810. 

In  1895  Capt.  Marshall  est.J8154,560  to  further 
imp.  H.,  96,  2773;  by  extending  the  n.  p.  600  1.  f. 
and  the  s.  p.  1,200  1. 1,  dr.  bet.  them  to  20';  plan 
au.  by  Congress,  96, 2680. 

In  1896  Capt.  Marshall  est.  $1,134,830  to  imp.  the 
outer  H.,  96,  2588.  '^ 

Congress,  1899,  placed  the  proj.  under  continuous 
contract,  99,  283f. 

By  Maj.  Marshall,  1899,  constr.  exterior  break'r 
first,  and  for  postponing  dr.  imtil  the  area  to  bo 
dr.  should  be  sheltered,  99, 2834. 

Act  June  13,  1902,  au.  modification  of  first  and 
second  items  of  proj.,  enlarged  by  act  1899,  by 
substituting  for  the  detached  break'r  an  extension 


1364       INDEX  TO  EEPOKTS,  CHIEF  OF  ENGINEERS,  V.  S.  ARMY,  1866-1912. 


in  a  se.  direction  of  the  first  break'r  for  a  distance 
not  to  exceed  2,500',  03, 1896. 

For  repairs  and  mainten.,  approT.  Mar.  23, 1907, 
07, 1925. 

At  1912,  proj.  aimed  as  follows:  (a)  For  4,400' 
break'r  to  32'  curve;  (b)  extension  of  tliis  break'r 
2,500'  1.  in  a  se.  direction  from  end  of  1st;  (o)  an- 
chorage area  sheltered  by  break'r  dr.  to  21';  (d) 
s.  p.  at  E.  mouth  extended  800';  (e)  R.  dr.  21'  x  200' 
for  2  m.  from  mouth;  (f)  mainten.,  IZ,  1012. 

STJBVETS. 

By  Lt.  Allen,  1836,  70, 105;  76,  ii,  441. 

By  Capt.  McCleUan,  1845,  70, 105;  76,  ii,  441. 

Du-ected  by  Maj.  Wheeler;  niade,  1869,  by  Capt. 
Heap,  70, 104;  76,  ii,  441. 

Dnected  by  Maj.  Houston;  made,  1873,  by  Lt. 
Hinman,  73,  21S. 

Directed  by  Capt.  Lydeoker,  1878-79,  79, 1568. 

Local  sur.  made,  80, 1987. 

Sur.  of  bar  at  mouth  of  Calumet  B.,  S3, 2240. 

Misc.  sur.,  93, 2810. 

Sur.  of  H.  for  such  addl.  imp.  as  might  be  re- 
quired an.  act  Aug.  17, 1894.    B.  by  Capt.  Marshall, 


1895  (see  Projects),  96,  2771;  addl.  B.,  1896  (see 
Projects),  96,  2583. 

Of  basin  sheltered  by  break'r,  07, 1924. 

Ex.,  Calumet  Bar,  also  called  Rockefeller  Shoal, 
showed  that  bar  consisted  of  fine  sand;  as  it  is 
located  at  approach  to  H.,  and  as  vessels  have 
grounded  thereon,  it  should  be  removed  by  dr.; 
this  has  not  been  included  in  any  proj.,  11,  2354. 

Ex.  and  sur.,  au.  act  Mar.  3,  1909,  for  this  H. 
with  others  in  the  neighborhood  of  Chicago,  made. 
B.,  Axig.  28,  1909,  by  Maj.  Rees,  and  Oct.  7,  1911 
by  Col.  Zinn,  with  total  est.  J1,211,19S^H.  D.  710 
62d,  2d),  11,  865;  12, 1024. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans. 
etc.,  1»,  1012. 

Maps.    Sketch  of  H. ,  June  30, 1879,  79, 1568. 

80. 1988;  83,  1746;  84,  1946;  85,  2051;  89,  2116' 
90,  2404;  91,  2605;  92,  Atlas,  105,  106;  96,  2704 
2772;  96,  2688;  97,  2808;  98,  2430. 

Drawings,  outer  break'r,  99, 2834. 

Of  proposed  H.  of  refuge,  02, 2102. 

Of  Calumet  H.,  03, 1896. 


NlV-18     CALUMET   RIYEB    (Including   "Grand' 
Eiver),  ILL.  AlVD  ESfD. 


Calumet 


APPEOPBIATIONS. 

1884,   1  $50,000,  84, 
30,000,86, 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1905, 
1906, 

1907,  I 

1908, 
1909, 
1910, 
1911, 


50,000,  88, 

50,000,  90, 

75,000,  92, 

45,000,95, 

50,000,  96, 

60,000,  99, 

75,000,02, 

«  43, 000,  04, 

100,000,05, 

156,000,  06, 

191,500\n, 

20,000/"'' 

140,000,  08, 

30,000,  09, 

98,000, 10, 

10,000,  11, 


1948. 
1708. 
1896. 
2578. 
22S2. 
2708. 
2593. 
2840. 
2109. 
2929. 
2115. 
1779. 

1929. 

1998. 
1998. 
2155. 
2358. 


Total,  1,273,500  (ind.  sales,  $1,272,221.44,  13, 
2548). 

COMMEBCE.    (See  Calumet  H.) 

Vast  C.  interested  in,  and  to  be  affected  by,  imp., 
82, 2248. 

Description  of  mfg.  enterprises  interested,  82, 
2255;  85, 2062. 

Description  of,  93,  2849;  96,  2708. 

Increasing,  95,  2708;  10,  792. 

Imp.  of  R.  followed  by  a  remarkable  development 
of  C,  99,  479,  2839. 

Traffic,  1911,  7,000,000  t.,  12,  1016.  New  mfg. 
plants  steadily  occupying  banks  as  fast  as  20'  d. 
carried  upstream,' 13, 1016. 

CONTRACTS. 

1887.  S.  O.  Dixon,  dr.,  11*  o.  y.,  88, 1898. 

1888.  W.  A.  MoGillis  &  Co.,  dr..  Ill*  c.  y.,  89, 
2143. 

1889.  Burdick  &  MoMahon,  dr.,  22*  o.  y.,  89, 
2143. 

1890.  Wheeler  &  Russell,  dr.,  121*  c.  y.,  91, 
2607. 

1892.  Wisconsin  Dredge  &  Dock  Co.,  dr.,  13.7* 
c.  y.  ($12,330).  Sheboygan  Dredge  &  Dock  Co., 
dr.,  10.7*  0.  y.  (142,800).    93, 2818. 


1894.  W.  A.  McGillis  &  Co.,  dr.,  16J*  c.  y. 
McMahon  &  Montgomery  Co.,  dr.,  12.9*  c.  y.  (an- 
nulled by  supple,  agreement,  95,  2707).    95,  2709 

1896.  C.  E.  Mitchell  &  Co.,  dr.,  13i*  c.  y. 
($42,400),  97,  2812. 

1899.  Fita  Simons  &  Connell  Co.,  dr.,  16*  c.  y. 
($40,000),  99,  2840. 

1903.  Griffith,  McDennott  &  Watt  Co.,  dr., 
14J*c.y.,  03, 1902, 1903. 

1904.  Fitz  Sunons  &  Coimell  Co.,  dr.,  22J*  c.  y., 
p.  m.,  05,  2115. 

1905.  Great  Lakes  Dredge  &  Dock  Co.,  dr.,  20* 
c.  y.,  s.  m.,  r.  excavation,  $2.25  c.  y.,  p.  m.;  Great 
Lakes  Dredge  &  Dock  Co.,  dr.,  22*  c.  y.,  p.  m.,  06, 
2115. 

1907.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
191*  c.  y.,  07, 1929. 

1908.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
22.9*  and  11.45*  c.  y.,  08, 1998.  Great  Lakes  Dredge 
&  Dock  Co.,  excavating  turning-basin,  12i*  c.  y., 
s.  m.,  09, 1998. 

1910.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
22.8*  and  23.5*  c.  y.  for  material  deposited  on  shore, 
and  27*  and  27.S*  c.  y.  for  material  deposited  in  lake, 
10,  2155. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  81,  287;  83,  282;  84, 
290, 291;  85, 314, 315;  86, 308;  87, 275, 277;  88, 250; 
89,  290,  293;  90,  262;  91,  331;  92, 317;  93, 361, 366; 
94,333;  95,370;  96,326;  97,414;  98,403;  99,478; 
00,  544;  01,  530;  03,  453;  03,  494;  04,  539,  541, 
2945;  05,  S46;  06,  604;  07,  629;  08,  675;  09,  713; 
10,  789;  11,  847,  855;  13, 1011, 1024. 

Boards: 

Convened,  Chicago,  Oct.  6, 1882,  by  S.  O.  No.  84, 
C.  E.,  to  report  upon  proposed  imp.  of  Calumet  R.,- 
83,  1748  (Lt.  Col.  Houston  and  Majs.  Smith  and 
Benyaurd). 

.  BERH.    B.,  ex.  of  Calumet  R.  reviewed,  04, 
2945. 

In  cbarge: 

Maj.  W.  H.  H.  Benyaurd,  1881-86.  B.,  83, 2247; 
83,  1745;  84,  1947,  1951;  86,  2055,  2057,  2059;  86, 
1707;  87, 2172. 

Maj.  r.  Handbury,  1886-«7.    B.,  87,  2167. 


■*  Allotment. 

1  Proviso  to  act  states  that  no  part  of  the  app.  shall  be  expend,  until  the  right  of  way  should  be  conveyed 
to  the  U.  S.  tree  of  cost. 
>  Of  this  amount  $1,281.02  deposited  to  credit  of  Treas.,  U.  S.,  05,  2114. 


rSee  pp.  14-22  for") 
Lexplanations,  etc.J 
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Capt.  W.  L.  Uarshall,  1888-99.  B.,  88, 1896;  89, 
2142,  21S1,  2158;  90,  2576;  91,  2606;  93,  2249;  93, 
2815;  94, 2143;  (Maj.)  95,  2706;  96, 2590;  97,  2810; 
98, 2430;  99,  2838. 

Maj.  T.  H.  WUlaid,  1899-1901.  B^  00,  3792;  01, 
3001. 

Lt.  Col.  O.  H.  Ernst,  1902-04.  B.,  08,  2107; 
(Col.)  03, 1901;  04,  2928,  2943,  2948. 

Lt.  Col.  W.  H.  Bixby,  1905-08.  B.,  05, 2113;  06, 
1778;  07, 1926;  (Col.)  08, 1995. 

Mai.  Thos.  H.  Eees,  1909-10.  B.,  09,  1997;  10, 
2153. 

Lt.  Col.  G.  A.  Zirm,  1911-.  R.,  11,  2355;  13, 
2546. 

Assistant.  G.  A.  M.  Liljencrantz.  B.,  83, 
2251;  85,  2061;  89,  2145,  21S3;  90,  2578;  91,  2609; 
93,2252;  93,2818;  94,2146;  95,2709;  96,2594;  97, 
2813;  98,  2433;  99,  2840;  00,  3795;  01,  3005;  03, 
2109;  03, 1903;  04,  2930;  05,  2116. 

IJSGAL,  FBOCEEDINGS. 

Eight  of  way  and  releases  from  claims  for  dam- 
ages secm:ed  by  the  U.  S.,  99, 2838.  (See  note  to 
title.) 

U.  S.  V.  The  Sanitary  Commission  ol  Chicago 
in  U.  S.  circuit  court,  wherein  the  latter  seeks  to 
reverse  the  flow  of  Calumet  E.  so  as  to  cause  the 
water  to  flow  through  drainage  canal,  07,  631;  08, 
677;  permit  given  for  this  work  by  Sec.  of  War, 
June  30,  1910,  under  certain  conditions,  10,  2154; 
still  pending,  13, 1015. 

Deeds  tendered  U.  S.  for  the  isld.  in  Caliimet  E. 
near  93d  St.,  site  to  be  used  for  turning-basin,  08, 
1996. 

Acquisition  of  land  lor  w.  E.  and  for  turning- 
basin  progressing  slowly,  11, 848;  13,  2547. 

OBSTBtrCTIONS. 

3  brs.,  belonging  to  the  Baltimore  &  Ohio,  the 
Fennsylvania,  and  the  Lake  Shore  EEs.,  resp., 
obstr.,  97, 2811. 

Petition  presented  by  navigation  interests,  Apr., 
1908,  asHhg  for  straightening  of  those  EE.  brs. 
near  106th  St.,  crossing  the  E.  at  an  angle,  aod 
impeding  navigation;  decision  pending,  08,  1996; 
public  hearing  Oct.  29,  1909;  notice  issued  by  Sec. 
of  War,  requiring  removal,  and  certain  changes 
in  reconstr.,  10,  2154.  Action  taken  in  each  case 
brought  only  temporary  relief,  13,  2547. 

Brs.  across  streams,  au.  relating  to,  13,  2547. 

OFEBATIONS. 

1887-88.    76,804  c.  y.  dr.,  88, 1897. 

1888-89.    34,523  0.  y.  dr.,  89,  2143. 

1889-90.    354,017  c.  y.  dr.,  90,  2576. 

1890-91.    72,111 0.  y.  dr.,  91, 2607. 

1891-93.    293,608  0.  y.  dr.,  93, 2249. 

1893-94.    513,442  c.  y.  dr.,  93, 2816;  94,  2144. 

1894-95.    Over  171,688  c.  y.  dr.,  95,  2707. 

1895-96.    22,451  c.  y.  dr.,  96,  2594. 

1896-97.    222,400  c.  y.  dr.,  97, 28U. 

1897-98.    98,718  c.  y.  dr.,  98,  2432. 

1899-O0.    179,655  c.  y.  dr.  (drawing),  00,  3794. 

1901-03.  133,629  c.  y.  dr.;  funds  exhausted 
and  contract  closed,  01,  3005. 

1903-03.  Bids  invited  for  dr.,  considered  ex- 
cessive and  rejected;  work  readvertised  and  con- 
tract awarded,  03, 1901. 

1903-04.    150,204  c.  y.  dr.,  04,  2928. 

1904-05.  370,261  c.  y.  dr.,  and  175,651  c.  y. 
removed  in  restoring  21'  chan.  bet.  106fh  St.  and 
mouth  of  E.,  05, 2113. 

1905-06.  32,359  c.  y.  overlying  material  and 
3,848  c.  y.  r.  removed;  48,546  o.  y.  removed  in  redr. 
shoals,  06, 1779. 

1906-07.  Work  of  r.  removal  continued  and 
1,380  c.  y.  dr.;  contract  72%  completed;  progress 
of  work  delayed  by  flinty  character  of  r.;  31,000 
c.  y.  material  dr.;  borings  made  at  114th  St.  and 
the  Forks,  07, 1927. 

1907-08.  21.882  o.  y.  r.  and  25,063  o.  y.  soft 
material  removed;  contract  completed  at  cost  of 
$160,667.30;  work  of  dr.  from  114th  to  122d  and  to 
124th  Sts.  completed,  445,621  c.  y.  being  total  re- 
moved at  cost  of  182,472.62;  dr.  work  begun  bet. 
124th  St.  and  the  Forks,  08, 1995, 1996. 


1908-09.  257,648  c.  y.  removed  bet.  124th  St. 
and  Forks;  219,387  c.  y.  removed  in  excavating 
turning-basin,  at  cost  of  $27,423.38,  09, 1997. 

1909-10.  234,335  o.  y.  removed  bet.  124th  St. 
and  Forks,  and  contract  closed  on  account  of  lack 
of  funds;  85,214  c.  y.  dr.  at  and  near  Forks  and 
below  Forks,  10,  2153. 

1910-11.   Chan.  dr.  to  full  d.  and  w.  up  to 

foint  550'  above  Western  Indiana  EE.  br.;  total 
of  Chan,  dr.,  10,175',  with  400'  below  turning- 
basin,  and  about  80%  of  turning-basin  completed, 
11, 2366. 

1911-13.  232,878  c.  y.  dr.,  completing  contract, 
13, 2646. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  Grand  Calumet,  89,  2153. 

Description  of,  93,  2816,  2846;  97, 2811. 

Chan,  subject  to  considerable  deterioration  by 
filling  with  refuse,  etc.,  94,  2144;  98,  2432. 

In  1895  impossible  lor  contractors  lor  dr.  above 
the  Forks  to  get  and  maintain  the  necessary  d. 
long  enough  to  have  it  measured  and  received  on 
account  of  the  inflow  of  sewage  matter,  etc.,  which 
filled  the  chan.  immediately,  96,  2592. 

In  1896  Chan.  bet.  Forks  and  Hammond  rabidly 
filling,  and  in  a  worse  condition  than  whem  imp. 
of  It  began,  96,  2592;  99,  2839;  00,  3793. 

Table  showing  redr.  necessary.  00,  3797. 

General  description  of,  above  the  Forks,  03, 2107. 

Expend,  secured  chan.  21'  d.  from  E.  mouth  to 
"Forks,"  incl.  turning-basin  No.  6,  except  at  the 
sites  of  the  Calumet  Western  and  Western  Indian 
EE.  brs.  and  that  ol  the  Torrence  Ave.  pontoon 
br.;  thence  about  5'  d.  with  50'  w.  to  Hammond, 
Ind.,  13, 1016. 

E.  forms  the  inner  H.  ol  Calumet  H.  About  8 
m.  from  Lake  Michigan  is  the  "Junction,"  where 
E.  divides  into  Little  Calumet  and  Grand  Calumet 
Es.  The  21'  proj.  extends  up  E.  to  "Forks" 
(entrance  to  Lake  Calxunet),  6.18  m.  from  mouth. 
G.  Calumet  E.  is  a  lagoon  18  m.  1.  Lake  Calumet 
E.  is  a  very  crooked  stream  60  m.  1.,  with  8'  to  old 
St.  dam  at  Blue  Isld.,  111.,  7.14  m.  from  Junction, 
13, 1013. 

PLANS. 

By  Capt.  Marshall,  1889, 16'  x  200'  chan.  mouth  to 
above  the  Forks;  est.,  $1,000,000,  89,  2168,  2159. 

PBIVATE  WOBK. 

Canal  to  Lake  Calumet. 

Imp.  made  by  Hyde  Park  (town),  85, 2058. 

PEOJECTS. 

By  BEy  1882,  imp.  ol  the  lower  section  of  Calu- 
met E.,  Lake  Michigan  to  the  Forks,  6J  m.,  by 
dr.  16'  X  200';  est.,  $225,000,  83,  1748,  1749,  1760; 
86,  308. 

ia  1885  Maj.  Benyaurd  proposed  extension  of 
the  imp.  chan..  Forks  to  a  point  half  a  mile  e.  of 
Hanunond,  at  addl.  cost  of  $200,000,  85,  2061; 
making  the  entire  est.  $425,000,  87,  2167,  2170. 

By  Capt.  Marshall,  1889,  dr.  Calumet  E.  to  secure 
chan.  from  mouth  to  one-half  mfle  e.  of  Hammond, 
16'  X  200'  throughout;  est.,  $1,000,000,  or  $870,000 
for  completion,  89,  2144;  91,  2608. 

Congress  allowed  app.  of  1896  to  be  expended 
for  securing  d.  of  20'  for  2  m.  above  mouth  of  E. 
by  dr.,  96,  2593. 

Congress,  1899,  confined  work  under  app.  of  1899 
to  that  part  of  the  E.  bet.  mouth  and  the  Forks, 
99,  479. 

Act  June  13, 1902,  au.  for  continuing  imp.  $75,000, 
and  provided  for  dr.  to  20'  from  such  existing  d. 
up  to  122d  St.;  to  16',  122d  St.  up  to  forks  of  E.; 
to  d.  of  10'  from  the  Forks  up  to  a  point  one-half 
m.  above  Hammond;  and  that  ex.  be  made  for 
Chans,  of  various  d.  bet.  mouth  and  a  point  one- 
half  m.  above  Hammond;  est.  for  chans.  from 
122d  St.  to  the  Forks,  $498,822.50,  with  $10,000  an: 
for  mainten.;  est.  for  chan.  from  the  Forks  to 
one-half  m.  above  Hammond,  $65,000  an.  expend, 
in  maintaining  one  dr.  outflt,  03, 2107. 

Because  of  excessive  bids  for  dr.,  incl.  r.  removal, 
pro],  of  1902  modified,  eliminating  r.  removal;  and 


1366      INDEX  TO  EBPOBTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


d.  fixed  by  the  r.  at  112tli  St.  (14')  accepted  as 
limiting  d.  for  clian.  above  that  pomt;  a  20'  ohan. 
proposed  Irom  mouth  to  a  short  distance  above 
Cummings  Slip,  03, 1901. 

For  restoring  20'  clian.  bet.  mouth  and  106th  St., 
au.  June  11, 1904,  04,  2928. 

Act  Mar.  3,  1905,  au.  cliau.  20'  x  200',  mouth  to 
122d  St.,  16'  X  200',  122d  St.  to  the  Forks,  with  5 
tuming-basins;  est.,  $662,480.60,  and  $10,000  an. 
mainten.;  to  acquire  land  for  chan.  200'  w.  Irom 
the  Forl^s  to  a  point  one-half  m.  above  Hammond, 
by  deeds,  free  of  charge  to  U.  S.,  and  to  acquire  in 
a  similar  way  lands  necessary  for  5  tuming-basins 
below  the  Foriss,  05,  2114;  06,  605. 

Proj.  au.  act  Mar.  3,  1905,  modified  by  act  Time 
25,  1910,  to  permit  use  of  turning-basins  above 
No.  1,  of  such  shape  and  dimensions  as  would 
enable  a  vessel  650'  1.  to  turn  with  ease  (H.  D.  172, 
SSth,  2d),  and  that  it  should  be  further  modified 
to  provide  navigable  d.  of  20'  from  122d  St.  to  the 
forks  of  the  R.;  and  a  turning-basin  at  the  Forks 
having  i  similar  d.  and  a  water-surface  diameter 
of  7m^(n.  D.  349,  60th,  1st),  10,  790;  au.  obtained 
to  increase  est.  cost  of  proj.  by  $95,000  on  account 
of  dimensions  of  tuming-basins  Nos.  1  and  5  having 
been  enlarged,  IS,  1015. 

SURVEYS. 

Siu'.  au.  act  Congress  June  10,  1872,  assigned  to 
Mai.  D.  C.  Houston,  and  made  under  his  dn:ection 
by  W.  J.  Bryson,  73,  36;  73,  36.  R.,  73,  252,  263. 
Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Capt. 
Marsliall  (R.  unfav.),  89,  2151. 

Ex.  Grand  Calumet  au.  act  Aug.  11, 1888;  made, 
1889,  by  Capt.  Marshall,  89,  2168. 

Au.  act  Mar.  3,  1881;  made,  1882,  by  Mai.  Ly- 
decker,  83,  2247;  84, 1951. 


Ex.  Little  Calumet  R.  au.  act  Aug.  2,  1882; 
made,  1882,  by  Mai.  Lydecker  (B.  unfav.),  84, 
1952. 

Ex.  for  a  ship  canal  from  Calumet  R.  to  Lake 
Calumet  au.  act  July  6,  1884;  made,  1884,  by  Mai. 
Benyaiu-d  (B.  unfav.),  85,  2057. 

Ex.,  Lake  Calumet  to  Blue  Isld.,  au.  act  Aug.  5, 
1886;  made  by  Maj.  Benyaurd  (B.  unfav.),  87, 
2172. 

Ex.,  Forks  to  Hammond,  an.  act  July  6,  1884; 
made  by  Maj.  Benyaurd,  86,  2059. 

Sur.  made,  1889,  by  Capt.  Marshall,  89,  2147. 

Ex.  lor  an  outer  H.  at  the  mouth  of  the  R.  au.  act 
July  13,  1892;  B.  (fav.)  submitted,  1893,  by  Capt. 
Marshall,  93,  2846. 

Made  by  A.  T.  Grolunann  from  H.  to  106th  St.; 
and  of  r.  area  developed  at  111th  St.,  03, 2109. 

Au.  act  June  13,  1902;  made  by  Col.  Emst,  1903; 
est.,  $682,480.50,  and  $10,000  an.  mainten.  (H.  D, 
67,  58th,  2d),  04,  541. 

Au.  act  Mar.  2, 1907,  for  20'  from  122d  St.  to  Forks; 
made,  1907,  by  Lt.  Col.  Bixby;  est.,  $78,000  (H.  D. 
349,  60th,  1st),  08,  681. 

Estab.  of  Chan,  lines,  07, 1928. 

Ex.  and  sur.  au.  act  Mar.  3,  1909,  R.  with  otliers 
in  the  neighborhood  of  Chicago,  made;  and  R., 
1909,  by  Maj.  Rees,  and  1911,  by  Col.  Zinn;  est., 
$1,211,195  (H.  D.  710,  62d,  2d),  11,  865;  13, 1024. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,1044. 


Maps.  83,  2251;  89,  2142;  90,  2678;  91,  2610; 
93,  Atlas,  107,  108;  93,  2848;  94,  2148;  96,  2712; 
96,  2596;  97,  2814;  98,  2434;  03, 1902. 

Drawings.    (See  Operations  for  1900.) 


]VN-18(b)    LAKE   MICHIGAN  TO    CALUMET   RIVER,    ELL. 

(CanaL) 


ENGINDEBS. 

Chief  of  Engineers.    R.,  88,  293. 

In  charge.  Capt.  W.  L.  Marshall,  1888.  B., 
89,  2164. 

Assistant.  G.  A.  M.  Liljencrantz.  B.,  89, 
2156. 


PHTSICAIi  CHABACTEBISTICS. 

Description  of,  89,  2156. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt 
Marshall  (B.  unfav.),  89, 2164. 


NN-18(c) 


BERRY  LAKE,  LVD. 


ENGINEEBS. 

Chief  ol  Engineers.    B.,  89,  293. 
In  charge.    Capt.  W.  L.  Marshall,  1889.    B., 
89,  2157. 

PHTSICAI,  CHARACTERIS'nCS. 

Description  of;  not  connected  with  Lake  MicU- 
gan;  separated  by  land  one-fourth  m.  w.,  in  sec- 


tions 16,  17, 20,  and  21  of  township  37  n., range  99  of 
2d  principal  meridian,  89,  2166,  2157. 


STJRVEYS. 

Ex.  for  H.  of  refuge  au.  act  Aug.  11, 1888;  made, 
1889,  by  Capt.  Marshall  (R.  unfav.),  89,  2157. 


mi-20     WOLF  LAKE  AlVD  RIVER,  ILL.  AND  IND.     (Wolf 
Lake  Cut;  Wolf  Lake  Outlet.) 


APPROPRIATION. 

1896,  $8,000,  act  June  3, 1896. 

COMMERCE. 

Important;  discussion  as  to,  76,  242. 
H.  of  Calumet  only  3  m.  distant,  75,  242. 
Not  important,  1896-97,  97,  2889. 


ENGINEERS. 

Chief  of  Engineers. 
314;  93, 366;  97,  421. 


B.,  76,  46;  80,  212;  86, 


In  charge: 

Maj.  G.  L.  Gillespie.    B.,  76,  241. 
Mai.  G.  J.  Lydecker,  1879.    R.,  80, 1999. 
Maj.  W.  H.  H.  Benyaurd.    R.,  85, 2056. 
Capt.  W.  L.  Marshall,  1893-98.    B.,  93,  2850; 
(Maj.)  97,  2887. 

Assistant.  G.  A.  M.  Liljenorantz.  R.,  93, 
2863;  97,  2890. 

LEGAL  PROCEEDINGS. 

In  1892-^3  private  persons  were  arguing  in  tlie 
U.  S.  circuit  court  then*  claim  to  owneraliip  of  parts 
of  the  lake  in  Illinois,  93,  2863. 


rSee  pp.  14-22  for"! 
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PHYSICAL  CHABACTEBISTICS. 

Description  ol,  76,  241  (Wolf,  George,  and  Deer 
Lalces):  85,  2056;  93,  28S1;  97, 2889. 

No  H.  at  Wolf  K.  R.  and  lake  in  1890  considered 
as  not  being  navigable  waters  of  the  U.  S.  Owner- 
ship of  the  whole  or  parts  of  the  lake  claimed  by 
private  persons  in  1893.    Lake  one  of  a  series  of  de* 

Sressions  in  the  low  marshy  ground  in  vicinity  of 
alumet  E.    93,  2862;  97,  2889. 

PLANS.    (See  Projects.) 

By  Maj.  Gillespie,  cut  1,000'  1.  connecting  15' 
curve  of  Lake  Michigan  and  of  Wolf  Lake.  N.  p., 
1,800 1.  f.  1. ,  extending  to  18'  curve  in  Lake  Michigan; 
s.  p.,  1,200'  1.,  extendfag  to  12'  of  water  in  Lake 
Michigan;  also  revet,  of  out;  est.,  $249,150.    76,242. 

By  Maj.  Lydeoker,  1880,  imp.  of  Wolf  Lake 
Outlet  into  Lake  Michigan  lay  excavation  of  chan. 
from  shore  to  d.  w.  in  latter,  and  constr.  of  ps.  for 
protection  of  chan.  Est.,  for  first  plan,  $156,000;  for 
modification  of  same,  $162,000.  Maj .  Lydeoker  pire- 
fers  second  plan,  but  states  that  there  is  no  occasion 
for  a  H.  of  refuge  at  this  place  and  that  C.  does  not 
warrant  imp.    80, 2000. 


PBOJECTS.    (See  Plans.) 

Maj.  Marshall,  1896,  est.  $1,395,042  to  properly 
imp.  E.  for  navigation  in  connection  with  Lake 
Michigan,  97, 2889. 

SURVEYS.    (H.  D.  482, 65th,  2d.) 

Ex.,  1873.    B.,  imfav. 

Sor.  (see  Plans),  1874. 

Eesur.  of  outlet  to  Wolf  Lake  au.  act  Mar.  3, 1879; 
made,  1880,  by  Maj.  Lydecker,  80, 1999. 

Ex.  Wolf  Lake  au.  act  July  5,  1884;  made,  1884, 
by  Maj.  W.  H.  H.  Benyaurd  (R.  unfav.),  85,  2066. 
'  Ex.  of  Wolf  E.  and  H.  to  determine  whether  Wolf 
E.  and  Lake  were  navigable  waterways  of  the  U.S. 
or  covered  in  whole  or  in  part  by  private  ownership, 
au.  act  July  13,  1892;  made  by  Capt.  Marshall  (B. 
unfav.  to  U.  S.  work),  93, 2860. 

Sur.  of  lake  and  R.  with  reference  to  their  naviga- 
tion in  connection  with  Lake  Michigan  au.  act  June 
3,  1896;  made  same  year  by  Maj.  Marshall  (R. 
unfav.;  see  Projects),  97, 2887. 

Maps.    80, 2000. 


NN-32 


INDIANA  HARBOR,  IND. 


APPROPRIATIONS. 

$62,000,  10,  2166. 
25,000,13,2560. 


1910, 
1912, 


Total,    87,000 

COMMERCE. 

Area  about  24  sq.  m.  contiguous,  with50,000±  pop. 
and  an  Increasing  number  of  large  industries  (steel, 
chemical,  and  railroad)  valued  at  many  millions 
and  employing  over  10,000  persons.  (H.  D.  1113, 
60th,  2d.) 

At  1912  no  C.  data  available,  but  information 
from  industries  located  on  waterway  indicates 
large  tonnage  will  develop  on  completion  of  imp., 
giving  decreased  rates,  13, 1018. 

CONTRACTS. 

Great  Lakes  Dredge  &  Dock  Co.,  dr.  ($55,940); 
prices  given,  11,  2361. 

ENGINEERS. 

Chief  of  Engineers.  R.,  06,  608;  OS,  682;  09, 
718;  10,  792;  11, 849;  13, 1016, 1024. 

Boards.  BEEH.  Bs.  concurring  in  recom.  of 
DO.  that  it  is  to  the  public  interest  for  US.  to 
take  over  the  privately  begun  H.  (H.  D.  1113, 
60th,  2d.) 

In  cbaige: 

Lt.  Col.  W.  H.  Bixby,  06,  600;  08,  670;  09,  706. 
Maj.  T.  H.  Rees,  1910.    B.,  10,  2166. 
Lt.  Col.  G.  A.  Zinn,  19H-.    E.,  11,  2358;  13, 
2649. 

LEGAL  PBOCEEDINGS. 

No  part  of  app.  of  $62,000  to  be  expend,  until 
Sec.  01  War  is  satisfied  that  the  cbannelway  ol 
outer  or  inner  H.  shall  have  been  deeded  to  and 
accepted  by  U.  S.  Deeds  covering  charmelway  300' 
w.  for  outer  H.  and  200'  w.  for  inner  H.  recorded 
Aug.  16, 1889;  no  evidence  that  they  were  accepted 
by  U.S.  Deeds  and  maps  brought  down  to  date 
tendered  by  parties  interested  for  acceptance  by 
U.S.,  10,  2166.  Title  to  right  of  way,  incl.  turning- 
basin,  vested  to  U.S.,  1910,  11,  850;  13, 1017. 

OBSTRUCTIONS. 

Sec.  of  War  au.  constr.  of  4  RE.  and  4  highwav 
brs.,  11,  2360;  13,  2650. 

OPEEATIONS. 

1910-11.  77,602  c.  y.  dr.  from  chan.  m  lake; 
70%  of  Chan.  bet.  ps.  d.,  11, 2359. 


1911-18.  57,182  c.  y.  dr.  from  bet.  ps.;  work 
completed  Aug.  11, 1911.  Dr.  in  lake  amounted  to 
177,181  c.  y.,  and  material  dumped  8  m.  from  shore. 
Work  through  bars  at  approach  to  H.  completed 
Nov.  23,  1911.  Lighthouse  Dept.  placed  2  range 
lights,  1  on  each  p.,  and  10  buoys  to  replace  the 
orig.  spar  buoys,  13,  2549,  2660. 

PHYSICAL  CHARACTERISTICS. 

H.  6.6  m.  se.  of  Calumet  H.,  111.,  begim  by  pri- 
vate enterprise  (see  Private  work),  which  built 
parallel  ps.  300'  apart  and  dr.  21'  chan.  bet.  Both 
ps.  extend  landward  from  shore  line  of  1901  about 
500',  where  the  chan.  is  contracted  to  65',  the  clear 
w.  of  span  of  5  RR.  brs.  at  that  point.  There  is 
also  an  iimer  H.  200'  w.  which  extends  from  these 
RR.  crossnigs  IJ  m.  m  a  sw.  direction,  thence  2 
m.  s.  to  Grand  Calumet  R.  Prom  the  baid  in 
this  chan.  there  is  proposed  a  branch  canal  IJ  m. 
1.  to  connect  with  Lake  George.  At  a  point  1.1± 
m.  from  the  lake  is  a  tumtng-basin  400' ±  sq.,  13, 
1017.'  (See  also  U.  S.  L.  S.  BuUetin  21  of  1912,  pp. 
186-188.) 

Shoalmg,  11,  2369. 

Description  of;  bars  at  mouth,  13, 1016. 

PRIVATE  WORK. 

The  Bast  Chicago  Co.  dr.  77,592  c.  y.,  d.  chan. 
from  H.  to  Grand  Calumet  E.,  and  branch  to  Lake 
George,  13,  2550. 

PROJECTS. 

Act  June  25,  1910,  au.  completion  and  mainten. 
of  22'  X  300'  Chan,  in  outer  JEt.,  w.  and  d.  to  be 
gradually  increased  from  ends  of  ps.  out  to  d.  w. 
in  the  lake  and  an  inner  H.  or  canal  to  extend 
finally  to  Calumet  E.  on  s.  with  branch  canal  to 
Lake  George  on  w;  est.,  $62,000,  and  $5,000  an. 
mainten.  for  3  yrs.  after  completion  (H.  D.  1113 
60th,  2d),  10, 2156. 

Proposed,  1912,  that  U.  S.  take  over  inner  chan. 
and  assume  mainten.  as  fast  as  private  interests 
shall  complete  chan.  and  equip  it  with  suitable 
draws,  13, 1017. 

L.  and  w.  chan.  (see  Lake  Survey  under  Sur- 
veys) and  cutting  through  bars  est.  to  increase 
cost  $35,000,  13, 1017. 

SURVEYS. 

Pre.  ex.  au.  act  Mar.  3,  1905,  to  ascertain  what 
imp.  required  in  the  chans.  affording  access  to  H., 
and  for  protection  of  chans.  and  H.  B.,  Lt.  Col. 
Bixby,  Dec.  8,  1905  (unfav.)  (H.  D.  721,  69th,  1st), 
06,608. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  to  deter- 
mine il  imp.  of  H.  be  advisable  (H.  D.  1113,  60th, 
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2d).  E.,  Col.  Bixby,  Nov.  14,  1907,  and  Aug.  28 
and  Sept.  23,  1908,  with  plan  and  est.,  $62,000,  08, 
682;  09,  718. 

Lake  Survey  Office,  sur.  locality  as  part  of  s.  end 
ol  Lake  Michigan;  result,  1902,  disclosed  good  reason 
for  change  in  direction  of  entrance  chan.  and  greater 
d.  and  w.  than  was  considered  in  est.  and  proj. 
above,  18, 1017. 


Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  lor  hreak'r 
to  protect  entrance  to  H.  R.,  Lt.  Col.  Zinn,  July 
25,  1911,  and  Jan.  25,  1912;  est.,  $1,033,200,  1st 
constr.;  and  oonstr.  of  shore  ooimections  for  both 
break'rs  at  addl.  cost  of  $310,000,  subject  to  certain 
conditions  (H.  D.  690,  62d,  2d),  18, 1024. 

Map  (H.  D.  690,  e2d,  2d).    11,  2360. 


NN-33(b) 


GARY  HARBOR,  IND. 


COaiMEBCE. 

New  town  of  Gary  constr.  by  Indiana  Steel  Co. 
(U.S.  Steel  Co.),  for  a  large  plant;  production  to 
be  about  2,000,000  t.  steel  an.  Expected  that 
other  large  concerns  will  also  locate  there  (H.  D. 
955,  60th,  1st). 

ENGINEERS. 

Chief  ot  Engineers.    B.,  08,  681. 

Boards.  BERH.  concurs  in  opinions  on  neces- 
sity lor  building  a  break'r,  but  as  this  is  a  H.  benefit 


linked  so  peculiarly  with  one  large  business  it  might 
not  be  general  (H.  D.  955,  60th,  2d). 

In  charge.    Lt.  Col.  W.  H.  Bixby,  08,  670. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  to  see  if , 
break'r  be  necessary.    Bs.,  Lt.  Col.  Bixby,  1907 
and  1908;  est.,  $1,140,000  (H.  D.  955,  60th,  1st), 
08, 681. 

(H.  D.  955,  60th,  1st.) 


NN-33(c) 


CITY  WEST  HARBOR,  IND. 


SUBVET. 

B.,  Feb.  8, 1838;  est. ,  $150,000  (H.  D.  482, 55th,  2d). 


NN-23 


MICHIGAN  CITY  HARBOR,  IND.i 


Inner  and  outer  harbors: 

1836, 

$20,000,001 

1837, 

30,000.00 

1838, 

60,733. 69  66,  iii,  36;  96,  2677. 

1844, 

25,000.00 

1862, 

20,000.00 

1856, 

470. 33  (claim),  act  Mar.  2. 

1866,2 

76,000.00 

1868, 

*26, 000. 00,  68,24;  69,29. 

1869, 

*31,185.00,  69,  22,  29. 

1902, 

63,000.00,08,2139. 

1905, 

45,000  00,06,2159. 

1907, 

60,000.00,07,1931. 

1909, 

*49, 600. 00,  09,  2001. 

1909, 

20,000.00,09,2001. 

1910, 

*12,200.00,  10,2159. 

1910, 

65,500.00,10,2159. 

1911, 

23,000.00,11,2364. 

1912, 

10,000.00,13,2553. 

Total, 

635,588.92 

Outer  harbor: 

1870, 

$25,000.00,70,38. 

1871, 

15,000  00,71,36. 

1872, 

50,000.00,73,34 

1873, 

60,000.00,73,35. 

1874, 

50,000.00,74,41. 

1875, 

60,000.00,75,46. 

1876, 

35,000.00,76,99. 

1878, 

*2,600.00,  78,119. 

1878, 

50,000.00,78,119. 

1879, 

40,000.00,79,160. 

1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1900, 


$40,000.00, 
20,000.00, 
60,000.00, 
40,000.00, 
54,375.00, 
90,000.00, 
60,000.00, 
30,000.00, 
20,000.00, 
70,000.00, 

195,000.00, 


80,2005. 
81,  2185. 
83, 1801. 
85,  2089. 
86, 1775. 
88, 1920. 
90,2665. 
98,  2367. 
96,  2781. 
96,  2677. 
00,  3876. 


Total, 

1,036,875.00 

Inner  harbor: 

1878, 

$25,000.00,78,119,1189. 

1880, 

15,000.00,80,2006. 

1881, 

26,000.00,81,2196. 

1882, 

20,000.00,83,1802. 

1884, 

10,000.00,86,2090. 

1886, 

1,875.00,86,1776. 

1888, 

5,000.00,88,1921. 

1890, 

7,600.00,90,2666. 

1892. 

15,000.00,93,2368. 

1896, 

10,000.00,96,2777. 

1896, 

10,000.00,96,2676. 

1899, 

7,600.00,99,2897. 

Total, 

151,875.00 

Grand 

total,  1,824,338.92  (incl.   misc.,   $1,828,468.92, 
13, 2553). 


*  Allotments. 

'  Sur.— B.,  Jan.  19, 1835.    (H.  D.  482,  55th,  2d.) 

'  App.  1866  to  be  available  when  it  was  shown  that  $100,000  had  been  expend,  by  Michigan  City  Harbor 
Co.,  67, 23, 96. 
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COMMERCE. 

Important,  67, 93, 98;  68, 116;  70, 97, 108;  76,  ii, 
445,  451;  77,  898;  79, 1589. 

C.  advantages  of  Michigan  City,  70, 108. 

Vessels  wrecked  at  or  near  Michigan  City,  82, 
2269. 

Increase  in  C.  receipts,  83,  2272. 

In  1895  the  importance  of  H.  as  a  H.  of  refuge  well 
recognized,  95,  2780. 

Up  to  1898  the  an.  benefits  to  C.  by  the  large 
expend,  on  this  work  important,  98,  2491. 

Kates  reduced  by  imp.,  06, 615;  18, 1019. 

Passenger  travel  steadily  increasing;  city  rapidly 
growing,  08, 680;  12, 1018. 

1911, 27,00D±  t.,  mainly  lumber  and  salt. 

CONTRACTS. 

1867.  F.  A.  Slater,  timber  and  framing,  67,23; 
contract  annulled,  68, 112.  Chapin  &  Wells,  bolts 
and  spikes,  67,  23.  J.  D.  Dolan,  St.  and  brush, 
67,23. 

1868.  J.  D.  Dolan,  timber  and  framing,  68, 112. 

1872.  Fox  &  Howard,  p.  extension,  73,  216. 

1873.  J.  H.  Ledlie,  p.  extension,  73,  216. 

1874.  Cuibert  &  Hopkins,  building  pile  break- 
water, 75,  234;  work  transferred  to  e.  p.  of  outer 
basin,  76,  237. 

1875.  Culbert  &  Hopkins,  building  crib 
breakw'r,  75,  235;  76,  ii,  447. 

1879.  U.  Culbert  &  Co.,  dr.,  79,  1694.  A.  S. 
Packard,  timber,  80, 2005. 

1881.    TJ.  Culbert,  dr.,  18i|!  o.  y.,  81,  2193. 

1883.  A.  H.  Petrie  &  Co.,  timber,  83,  1799. 
Haskell  &  Barker  Car  Co.,  iron,  83, 1799. 

1886.  J.  M.  Allmendinger,  oak  timber;  A.  H. 
Petrie,  p.  timber  and  plank;  S.  D.  Eimbark,  iron; 
Leathern  &  Smith,  piles,  and  Chicago  &  Lemont 
Stone  Co.,  St.,  87, 2205. 

1889.  H.  B.  Herr  &  Co.,  outer  H.  breakw'r 
constr.,  $69,239.17,  89,  2200. 

1890.  H.  B.  Herr  &  Co.,  white  pine  timber, 
J17.90  M  f.  b.  m.,  90, 2666.  Parkhurst  &  Wilkinson 
drift  bolts  aijd  spikes,  2J(t  to  2}t  lb.;  E.  G.  Crosby, 
timber,  S18.50  M  f.  b.  m.;  J.  S.  Hopper  &  Sons, 
plank,  113  M  f.  b.  m.,  91,  2708. 

1892.  Wisconsin  Dredge  &  Dock  Co. ,  p.  constr. , 
S24,669.22;  93,  2863. 

1897.  W.  A.  Starke,- dr.,  130  c.  y.;  transfer  of 
plant,  $2  per  m.,  97, 2897. 

1898.  W.  A.  Starke,  dr.,  140  c.  y.,  98,  2493. 

1899.  Green's  Dredging  Co. ,  150  c.  y . ,  99, 2900. 

1900.  Stebbings  &  Wenzell,  breakw'r  constr. 
(dr.,  piles,  timber,  ironwork,  St.),  8267,029.43,  00, 
3877.  Green's  Dredging  Co.,  dr.  inner  H.,  16J0  c.  y., 
00, 3878. 

1901.  S.  O.  Dixon,  dr.,  80  c.  y.,  01,  3077. 
Stebbin|S  &  Wenzell,  supple.,  for  breakw'r  constr., 
use  of  pme  in  place  of  hemlock  timber,  etc.,  kind 
of  material,  prices,  etc.,  listed,  03, 1936. 

1903.  Robt.  MUlen  &  Co.,  repairs  of  ps.,  etc., 
prices  listed;  The  Lydon  &  Drews  Co.,  dr.,  16J0 
c.  y.,  03, 1936. 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17100.  y.,  06,  2160. 

1905-06.  Great  Lakes  Dredge  &  Dock  Co.  (2 
contracts),  dr.,  10.90  and  170  c.  y.,  06, 1794. 

1907.  Greiling  Bros.,  dr.,  21J0  o.  y.;  Century 
Fuel  Co.,  coal,  prices  listed,  07, 1932. 

1908.  Great  Lakes  Dredge  &  Dock  Co.,  dr. 
($4,900),  08, 2001. 

1909.  Standard  Construction  Co.,  p.  constr. 
and  removal,  $58,400;  Greal  Lakes  Dredge  &  Dock 
Co.,  placing  crib  outer  breafc'r  (about  $17,600),  St. 
filling  and  riprap  ($3,200),  and  repairs  to  outer 
break'r,  etc.  ($17,400),  09,  2001. 

1910.  Great  Lakes  Dredge  &  Dock  Co.,  dr. 
($10,915),  10,  2160.  Great  Lakes  Dredge  &  Dock 
Co.,  repairs  to  old  e.  bresik'r  ($6,105.80);  The  Fitz 
Simons  &  Connell  Co.,  concrete  superstr.  ($16,- 
492.50),  constr.  of  pile  p.  ($2,500),  11,  2365. 

1911.  The  Fitz  Simons  &  Coimell  Co.,  dr. 
($11,122),  11,  2365.  Great  Lakes  Dredge  &  Dock 
Co.,  timber  superstr.  and  pile  protection  ($26,968), 
12, 2558. 

DEFENSE. 

Plan  for  roadstead,  tor  armed  Vessels,  and  for 
general  C.  of  the  lakes,  S.  D.  42, 3.5th,  1st,  p.  17S. 


DOCUMENTS. 

S.  D.  16,  34th,  3d.  R.  of  Maj.  Graham,  1856, 
S.  D.  42,  35th,  1st,  p.  74 

ENGINEERS. 

Cbief  of  Engineers.  R.,  66,  ii,  41,  iii,  35;  67, 
23,  26;  68,  32;  69,  22,  28;  70,  37;  71,  36;  72,  34; 
73,  35;  74,  41;  76,  46;  76,  99;  77,  104;  78,  118; 
79, 160;  80,  212;  81,  287;  82,  282,  2262,  2270;  83, 
290;  84,  292;  85,  322;  86,  316;  87,  284;  88,  258; 
89,  304;  90,  273;  91,  344;  92,  330;  93,  366;  94, 
337;  96,  376;  96,  332;  97,  421;  98,  409;  99,  486; 
00,  650;  01,  534;  02,  457;  03,  498;  04,  544;  05, 
553;  06,  613;  07,  632;  08,  678;  09,  716;  10,  793; 
11, 851;  12, 1018. 

Boards: 

Mentioned,  S.  D.  42,  35th,  1st,  p.  74. 

Convened,  Milwaukee,  Jan.  19,  1870.  Decided 
outer  H.  not  justified  by  local  C,  but  that  H.  of 
refuge  was  necessary,  and  this  best  supplied  by 
constr.  of  outer  H.  (See  Projects.)  R.,  70,  124. 
(Col.  Macomb,  Lt.  Col.  Baynolas,  and  Majs. 
Wheeler,  Weitzel,  and  McFarland.) 

Convened,  Chicago,  Jan.  5,  1875.  Recom.  plan 
for  constr.  of  break'r  by  cribwork  in  preference  to 
pilework.  R.,  76,  238.  (Majs.  Weitzel,  Houston, 
and  Gillespie.  5 

Convened  July  24,  1878.  Eeoom.  plan  (see 
Projects)  for  constr.  of  a  crib  break'r  on  bearing 
piles,  strengthened  on  the  lake  side  by  vertical 
timbers;  also  recom.  extension  of  e;  p.  of  the  outer 
H.  R.,  79, 1588.  (Majs.  Houston,  Robert,  Smith, 
and  Mansfield,  and  Capt.  Ly decker.) 

Convened,  Michigan  City,  July  6,  1880,  by  S.  O. 
No.  83,  C.  of  E.,  to  R.  upon  imp.  of  Michigan  City 
H.  R.,  81,  2187.  (Majs.  Houston,  Robert,  Smith, 
and  Lydecker.) 

Convened,  Milwaukee,  Wis.,  May  22,  1882,  by 
S.  O.  No.  19,  C.  of  E.,  to  R.  upon  proj.  by  MaJ. 
Smith,  for  break'r  and  completion  of  outer  H. 
R.,  82,  2264.  (Majs.  Houston,  Robert,  Smith, 
and  Lydecker.) 

Convened,  Chicago,  111.,  Mar.  4,  1897,  by  S.  O. 
No.  S,  to  'ex.  and  R.  on  a  proposed  proj.  for  imp. 
of  the  H.  R.,  97,  2903.  (Lt.  Col.  Lydecker, 
Maj.  Marshall,  Capt.  Townsend.) 

In  charge: 

Lt.  Col.  J.  D.  Graham,  1856-57.  R.,  S.  D.  42, 
35th,  1st,  p.  74. 

Maj.  J.  B.'  Wheeler,  1866-70;  66,  ii,  41.  R.,  67, 
93,  96, 100;  68,  111,  115;  70, 107. 

Capt.  J.  W.  Cuyler,  1870;  70,  33. 

Maj.  W.  E.  Merrill,  1870;  70, 89;  76,  ii,  450. 

Maj.  D.  C.  Houston,  1870-74;  70,  32.  R_  70, 
97;  71, 119;  72, 130;  73,  216;  74, 160. 

Maj.  G.  L.  Gillespie,  1874-77.  R.,  75,  234;  76, 
ii,  444. 

Capt.  G.  J.  Lydecker,  1877-79.  R.,  77,  896;  78, 
1187. 

Maj.  J.  A.  Smith,  1878-85.  R.,  79,  1587;  80, 
2003;  81,  2183,  2186,  2190;  82,  2257,  2260,  2263,  2267; 
83, 1797;  84, 1965. 

Capt.  D.  W.  Lockwood,  1885-87.  R.,  85,  2088; 
86, 1774;  87,  2202. 

Maj.  S.  M.  Mansfield,  1888-89.    R.,  88, 1919. 

Maj.  W.  Ludlow,  1889-93.  R.,  89,  2197;  90, 
2662;  91,  2706;  92,  2366;  93,  2858. 

Lt.  Col.  G.  J.  Lydecker,  1893-96,  1898.  R.,  94, 
2188;  95,  2776;  96,  2674;  98,  2489. 

Capt.  C.  MoD.  Townsend,  1897.    R.,  97,  2895. 

Capt.  C.  Harding,  1899-1901.  R.,  99,  2896;  00, 
3873. 

Capt.  Chas.  Keller,  1901-03.  R.,  01,  3074;  02, 
2137. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-07.  R.,  03,  1931; 
(Col.)  04,  2969;  06,  2156;  06, 1791. 

Lt.  Col.  W.  H.  Bixby,  1907-08.  R.,  07,  1930; 
(Col.)  08, 1999. 

Mai.  T.  H.  Eees,  1908-10.    R.,  09, 1994;  10,  2157. 

Maj.  C.  S.  Bromwell,  10,  840. 

Lt.  Col.  G.  A.  Zinn,  1910-.  R.,  11,  2361;  12, 
2551. 

Assistants; 

Capt.  A.  Mackenzie.    R.,  67,  97. 
Capt.  D.  P.  Heap.    R.,  67,  93,  96;  68,  111;  70, 
17. 
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Lt.  F.  A.  Himnan.    B.,  73,  216;  74, 160. 
R.  S.  Littlefleld,  77, 897. 
r.  W.  Lehnartz.    B.,  01,  3076;  08,  2137. 
G.  A.  M.  Liljencrantz.    B.,  10,  2158. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Capt.  Heap,  break'r  and  dr.,  1578,600  and 

$512,900.  70, 110. 
By  Maj.  Smitli,  dr.  and  filling  ps.,  169,176,  79, 

1590. 1592. 

LEGAL  PBOCEEDINGS. 

Land  deeded  to  U.  S.  by  city,  06, 1792. 

Negotiations  under  way  with.  Michigan  City 
officials  tor  trans,  ot  land  to  U.  S.  free  of  cost,  08, 
1999,  2000. 

Land  deeded  to  U.  S.  by  Michigan  City  an.,  10, 
2157. 

LEGISLATION. 

Indiana  Legislature  allows  city  to  build  revet, 
and  assess  property  benefited,  05,  554. 

Public  resol.  No.  23,  approv.  May  13,  1905,  au. 
use  of  unexjjend.  balance  heretofore  app.  to  be 
used  for  rebuilding  w.  revet,  upon  new  alignment, 
08, 1999. 

OBSTEUCTIONS. 

R.  blocked  by  fallen  highway  br.,  10,  2159. 

OFEBATIONS. 

Mention  ol  former  operations,  67,  98. 

1866-67.  9,235  0.  y.  dr.;  1,135  1.  f.  e.  and  995 
1. 1.  w.  p.  extension  built  (length  previous  to  1866), 
67, 96,  98. 

1867-68.    38,684  c.  y.  dr.,  68,  32, 114. 

1868-69.  111,080  0.  y.  dr.;  96  I.  f.  e.  and  256 
I.  f.  w.  p.  extension  built;  708'  sheath  pDing,  69, 28. 

1869-70.  Ps.  built  to  12';  sheath  piling  com- 
pleted, 70,  37,  97. 

1870-71.    Some  dr.,  71,  36, 119. 

1871-73.    70,000  0.  y.  dr.,  73,  34, 130. 

1873-73.  18,585  c.  y.  dr.;  1,226  I.  1.  pilework 
e.  break'r  built;  723 1.  f.  bridged,  73,  216. 

1873-74.  W.  p.  extended  to  line  of  proposed 
break'r;  503'  bridged,  74,  41, 160. 

1874-76.  50 1. 1.  crib  and  45 1. 1.  pilework  built 
on  outer  break'r,  and  520  1.  f.  pilework  built  on  e. 
break'r,  73,  46,  234;  76,  ii,  444. 

187S-76.  600  1.  1.  crib  built  on  outer  break'r, 
and  296  1.  f.  pilework  built  on  e.  break'r  (repairs), 
76,  ii,  444. 

1876-77.  One  coiurse  superstr.  built  over  12 
cribs;  repairs,  77, 104,  896. 

1877-78.  4  courses  superstr.  laid;  cribs  dis- 
placed by  gales;  repairs,  78, 118, 1187, 1188. 

1878-79.  64,119  0.  y.  dr.;  50  1.  1.  crib  built  on 
outer  break'r;  superstr.  finished,  550',  79, 160, 1588, 

1591. 1593,  1594. 

1879-80.  Outer  H.:  6  cribs  sunk  in  extension 
of  brealc'r  and  300  1.  f.  superstr.  built;  also  repaii's 
to  ps.,  80,  2003.  Inner  H.:  77,287  c.  y.  dr.,  80, 
2006. 

1880-81.  Outer  H.:  Break'r  extended  150'  on 
pile  foundation;  5,924c.  y.  df.,  81,  2183.  Inner  H.: 
58,224  c.  y.  dr.  by  city,  81,  2193. 

1881-88.  Outer  H.:  Break'r  extended  200 1.  f.; 
extensive  repairs  to  ps.;  st.  scows  built  and  cribs 
framed,  83,  2257,  2258,  2259.  Inner  H.:  62,189  o.  y. 
dr.,  83,  2270. 

1883-83.  Outer  H.:  150  1.  f.  oribwork  built; 
6,504  c.  y.  dr.;  repairs  to  plant,  break'r,  and  p., 
83, 1798.    Inner  H.:  111,690  c.  y.  dr.,  83, 1802. 

1883-84.  Outer  H.:  100  1.  f.  cribwork,  with 
and  break'r  re- 
116,466  c.  y.  dr., 

1884-85.  Outer  H.:  End  wall  of  w.  H.  p.  re- 
built; 1  crib  sunk  in  extension  of  new  breakT  p.; 
18,370  c.  y.  dr.,  86,  2088.  Inner  H.:  21,890  c.  y. 
dr.,  85,  2089. 

1885-86.  Outer  H.:  60  1.  f.  oribwork,  with 
superstr.  placed  in  extension  of  break'r  p.;  break 
in  s.  wall  repaired;  2  new  courses  of  superstr.  added 
to  w.  p.;  extensive  repairs  to  plant,  86,  1774. 
Inner  H.:  27,205  c.  y.  dr.,  86, 1776. 

1886-87.    Repairs  to  w.  p.,  87,  2202. 


superstr.  added  to  e.  break'r;  ps. 
paired,  84,  1965,  1966.    Inner  H.: 


84, 1969. 


1887-88.  Outer  H.:  542  1.  f.  of  pile  portion  of 
w.  p.  rebuilt,  entire  w.  p.  filling  replaced,  and 
generfj  repairs  to  break'r.  Inner  H.:  4,610  c.  y. 
dr.  88  1919  1920. 

1888-89.'  Outer  H.:  Outer  end  of  w.  p.  decked 
over;  "Breakwater  Pier"  completed  by  constr. 
and  placing  ol  150  1.  f.  of  cribwork.  Lmer  H.: 
64,085  c.  y.  dr.,  89,  2199,  2201. 

1889-90.  Outer  H.:  600  1.  f.  of  new  break'r 
work  built;  repairs  to  prior  break'r  constr.  Inner 
H.:  24,740  c.  y.  dr.,  90,  2665,  2666. 

1890-91.  Outer  H.:  Reconstr.  of  the  3  outer 
cribs  of  the  break'r  p.  completed;  repairs  to  outer 
535'  of  the  w.  pile  p.;  levelmg  up  of  outer  break'r 
superstr.,  91,  2706. 

1891-93.  Outer  H.:  Repairs  to  break'r;  su- 
perstr. completed  over  the  500'  of  cribwork  in  the 
outer  break'r,  93,  2366.  Inner  H.r  Repairs  to  dr. 
plant;  84,893  c.  y.  dr.,  93,  2368. 

1898-93.  Outer  break'r  repaired,  93,  2859; 
61,940  c.  y.  dr.  from  inner  H.,  and  repairs  made  to 
U.  S.  dr.  plant,  93,  2861,  2862. 

1893-94.  Inner  H.:  Repairs  made  to  w.  pile 
p.,  and  27,231  c.  y.  dr.,  94,  2188.  Outer  H.:  Ex- 
tension of  exterior  break'r  in  progress,  94, 2190. 

1894-96.  Inner  H.:  25,682  e.  y.  dr.,  95,  2776. 
Outer  H.:  Extension  of  exterior- break'r  in  prog- 
ress, and  some  repairs  made,  96,  2777,  2779. 

1895-96.  Inner  H.:  27,321  c.  y.  dr.,  and  ps. 
repaired,  96,  2674.  Outer  H.:  Extension  of  ex- 
terior break'r  completed,  96,  2676;  older  portions 
ot  break'r  repaired,  96,  2676. 

1896-97.  Inner  H.:  Minor  repairs  to  ps.,  and 
mainten.  ol  plant,  97,  2896.  Outer  H.:  Bresik'r 
repaired,  97, 2897. 

1897-98.    Inner  H.:  55,534  o.  y.  dr.,  98,  2490. 

1898-99.  18,771  c.  y.  dr.  from  inner  H.,  and 
repair?  made  to  break'r  of  outer  H.,  99,  2896. 

1899-00.  3,253  c.  y.  dr.,  and  w.  p.  repaired  at 
inner  H.;  work  in  progress  on  break'rs  at  outer  H., 
00, 3874. 

1900-01.  24,862  c.  y.  dr.  from  nner  H.,  and 
work  continued  on  break'r  in  outer  E.,  01, 3075. 

1901-08.  Work  on  break'r  n  progress,  08, 
2137. 

1903-03.  Extension  of  break'r  completed; 
work  on  constr.  of  detached  break'r  in  progress; 
repairs  made  to  entrance  ps.,  03, 1933. 

1903-04.  Constr.  of  break'r  completed;  work 
in  progress  on  repairs  to  entrance  ps.;  4,342  c.  y. 
dr.,  04,  2972. 

1904-05.  Repair  work  to  entrance  p.  com- 
pleted; 10,2270.  y.  dr.,  05,  2166. 

1905-06.  176,753  c.  y.  dr.  (contract);  11,435c.  y. 
dr.  (U.S.);  timbers, logs,  snags, etc., removed, 06, 
1792. 

1906-07.  11,772  c.  y.  dr.  (IT.  S.);  850  c.  y.  dr. 
(contract),  07, 1930. 

1907-08.  17,027  c.  y.  dr.  (U.  S.);  9,088  c.  y.  dr. 
(contract);  repairs  to  p.,  08, 1999. 

1908-O9.  Repairs  to  p.  and  breakw'r  com- 
pleted; work  on  p.  constr.  and  placing  crib  at  end 
of  breakw'r  in  progress;  st.'  placed  around  p.;  2,488 
0.  y.  dr.  (contract),  09, 2000. 

1909-10.  600  1.  f.  p.  built;  500  1.  f.  old  p.  re- 
moved; crib  sunk  at  end  of  outer  breakw'r;  over- 
turned crib  removed;  566.3  cords  St.  placed  in  outer 
bresikw'r;  33,678  c.  y.  dr.  (contract),  10,  2157. 

1910-11.  128,769  c.  y.  dr.  (contract);  constr.  of 
new  p.  and  removal  of  old  p.  completed;  work  on 
concrete  superstr.  in  progress;  repairs  to  damaged 
p.;  125  1. 1.  pile  p.  buSt;  4,194  c.  y.  dr.  (U.S.),  11, 
2364. 

1911-13.  85,136  c.  y.  dr.;  concrete  superstr. 
work  completed;  pile  p.  constr.;  work  on  superstr. 
in  progress,  13,  2551. 


PHYSICAL  CHABACTEBISTICS. 

Character  of  lake  bed,  67, 93,  95;  75,  235. 

Record  of  rise  and  fall  of  Lake  Michigan,  67, 100. 

Formationofbars,  71, 119;  76,235;  79,1693. 

Description  of,  97,  2900. 

Condition  of  works;  water  levels,  01,  3074;  OS, 
2137;  03,  1933;  04,  2972;  05,  2167;  06,  1793;  07, 
1930;  08,  2000;  09,  2000;  10,  2158;  11,  2364; 

Damage  to  works  by  storms,  04,  2972;  06, 1793; 
09,2000. 


rSee  pp.  14-22  for"! 
Lexplanatlons,  etc.  J 


BIVER  AND  HARBOR   WORKS. 


1371 


H.  32±  m.  e.  of  Calumet  H.,  or  S.  Chicago,  and 
38±  m.  se.  Irom  Chicago  E.,  IS,  1018;  head  of  navi- 
gation upper  turning-basin,  2  m.  from  end  of  w.  p., 
18,1020. 

PLANS.    (See  Estimates  and  Projects.) 
By  Capt.  Heap,  making  2  outer  Hs.  of  basins  with 

breakw'rs  and  dr.;  1st  plan,  3,200'  of  p.  work;  2d 

plan,  2,960',  70, 109, 110. 
By  Maj.  Smith,  dr.,  and  refilling  cribs  with  St., 

79, 1590, 1593. 
By  Maj.  Smith,  1882,  modification  in  the  constr. 

of  tbe  remaining  166  inner  f.  of  the  e.  end  of  the 

brea3rw*r  and  also  the  constr.  of  an  outer  breakw'r 

nw.  of  the  existing  H.  entrance,  83,  2260-2264. 

PRIVATE:  (PRIVATE,  CITY,  AND  CORPO- 
RATE) WORK. 

$100,626.03  expend,  by  Michigan  City  Harbor  Co., 
p.  constr.,  dr.,  etc.,  67,  23,  93,  96, 100. 

Chan,  protected  by  repairs  put  upon  the  old  ps. 
by  citizens,  72, 130. 

Banks  of  Chan,  of  the  inner  H.  protected  by  revet, 
built  by  the  direction  of  the  city,  79, 1693. 

W.  p.  repaired  by  owner  of  abutting  property, 
01, 3074. 

Gas  pipe  under  chan.  and  telephone  cable  placed 
by  private  corporations,  06,  2158. 

Chicago,  Lake  Shore  &  South  Bend  By.  obtained 
permission  from  Sec.  of  War  for  dr.  chan.  and  constr. 
of  water  intake  therein,  11,  2364. 

Dock  built  by  city  in  continuation  s.  of  w.  XT.  S. 
p.,  along  w.  bank  of  lower  turning-basin  completed 
1912,  but  no  dock  had  been  built  along  e.  baak, 
which  should  be  done  to  prevent  sand  ruiming  into 
H.  chan.  (ownership  of  land  needed  in  litigation), 
IS,  2662. 

PROJECTS.    (See  Estimates  and  Flans.) 

Work  commenced  by  U.  S.  in  1836.  Bet.  this 
date  and  1862  8156,203.92  app.,  including  relief 
claims,  applied  to  dr.,  crib  constr.  at  the  entrance, 
and  the  commencement  of  a  brea,kw'r  covering  the 
entrance.  67,  98;  76,  ii,  447;  S.  D.  42,  36th,  1st, 
pp.74, 175. 

By  BE.,  1857,  brealrw'r,  est.  $384,376.50,  S.  D.  42, 
35th,  1st,  pp.  74, 175. 

By  Maj.  Wheeler,  extension  of  e.  p.  288',  w.  p. 
320',  and  dr.  bet.  them  to  12';  est.,  $52,577.40,  67, 
95, 97.  Modified  to  extend  e.  p.  242'  and  w.  p.  498', 
69,  28.  An.  dr.,  est.,  110,000,  68,  32.  Sheath  pil- 
ing 1,350'  and  dr.  to  give  chan.  12'  x  100'  x  1,350': 
est.,  $36,422.50,  68,  112,  115,  117. 

By  Maj.  Houston,  dr.  chan.  up  to  the  ER.  br. 
200'xl,800';  also  for  general  dr.;  est.,  $40,000,  70,97. 

By  BE.,  1870,  outer  H.,  to  consist  of,  1st,  crib 
breakw'r,  parallel  with  and  a  portion  perpendicular 
to  the  shore,  in  all  1,700  1.  f.;  2s,  320'  of  e.  breakw'r 
perpendicular  to  the  shore;  3d,  416'  of  e.  'breakw'r 
adjoining  the  shore;  also  for  the  purchase  of  a  dr. 
outfit  and  for  dr.;  est.,  $324,421.40,  subsequently  in- 
creased by  Capt.  Lydecker  to  $355,000,  70, 125;  76, 
449;  9'7, 898.  Modified  by  Maj.  Houston,  to  consist 
of  a  pile  breakw'r  in  place  of  crlbwork,  73, 130;  76, 
236. 

By  BE.,  1876,  a  breakw'r  of  cribwork  1,400'  I.; 
also  completion  of  shore  end  of  the  e.  p.  of  the  outer 
basin;  est.,  $163,613.07,  subsequently  increased  by 
Maj.  Gillespie  $26,104.04,  76,  239,  240;  76,  ii,  445. 
Modified  in  1878  to  have  the  cribs  rest  upon  a  founda- 
tion of  bearing  piles;  est.  completion,   $117,000. 


Approv.  (see  Boards  of  Engineers,  1878).  79, 1689, 
1590. 

By  Maj.  Smith,  dr.  inner  H.  to  give  chan.  16'  x 
120'  X  2,700';  est.  $60,000,  79, 1593. 

In  1880  BE.  reoom.  extension  of  a  p.  400'  1.  from 
the  w.  end  of  brealrw'r,  at  right  angles  thereto,  and 
a  2d  p.  300'  1.  and  300'  to  the  w.,  the  w.  extension  to 
be  connected  with  the  outer  end  of  the  existing  w.  p. 


by  fender  piling;  also  the  removal  of  the  old  e.  (B.) 
p.  to  1,100'  s.  of  the  inner  face  of  the  breakw'r,  and 
the  extension  of  the  breakw'r  e.  to  close  the  opening 


proposed  at  the  ne.  angle  of  the  H.  in  1877,  81, 2188; 
83,2263. 

'The  BE.  of  1882  approv.  Maj.  Smith's  plan  for  a 
masonry  and  concrete  superstr.  on  the  remaining 
e.  166  inner  f.,  to  be  built  in  completion  of  the 
breakw'r;  also  the  plan  for  an  exterior  breakw'r 
2,000'  1.  and  covering  the  entrance  to  the  H.  from 
n.  and  ne.  gales,  with  the  ultimate  removal  of  about 
600'  of  the  existing  w.  p.  at  H.  entrance,  83,  2264, 
2266,  2270. 

Bet.  1880  and  1886,  incl.,  $224,375  was  app.  for  the 
outer  and  $71,875  for  the  inner  H.,  when  it  was  est. 
that  $395,625  would  be  required  for  the  completion 
of  the  former  and  $3,125  for  the  latter,  86,  317;  in- 
creased to  $8,125  in  1888, 88, 1921;  est.  for  completion 
of  outer  H.  increased  by  $24,000  in  1889,  89, 2200. 

A  BE.,  1897,  est.  that  it  would  cost  $282,150  to 
imp.  the  H.,  97,  2904. 

Act  Mar.  3,  1899,  provided  for  carrying  on  work 
by  continuing  contract,  and  permitted  the  Sec.  of 
War  to  modify  the  proj.  at  his  discretion.  Sec.  of 
War,  as  recom.  by  the  BE.  of  1897,  modified,  1899, 
the  proj.  to  provide  for  extending  the  break'r  p. 
by  600'  and  constr.  new  detached  break'r  1,500'  1., 
the  existing  detached  break'r  to  be  removed;  est., 
$282,150,  97,  2903;  00,  551.  To  comply  with  pro- 
vision of  act  au.  continuous  contract,  100',  on  ac- 
count of  price  of  constr.  being  higher  than  orig. 
est,  was  deducted  from  proj.  1.  of  1,500'  break'r 
(drawings),  00,  3875. 

Citizens  of  Michigan  City  request  constr.  of  new 
p.  and  w.  of  H.,  04,  2973. 

Act  Mar.  3,  1905,  au.  turning-basin  in  inner  H., 
06,  2168. 

Aug.  16,  1908,  War  Dept.  approved  proj.  for  w. 
inner  H.  entrance,  redr.  inner  H.  chan.,  upper 
end  inner  H.,  completion  of  exterior  breai'r,  re- 

Eair,  main  ten.,  and  supervision  to  get  15'  below 
-ake  Sur.  standard  1.  w.,  with  w.  and  1.  in  inner 
H.  120'-160'  bet.  docks  where  estab.  by  city,  and 
from  hake  Erie  &  Western  EE.  br.  downstream 
to  Lake  Michigan,  10,600,  ±  including  2  turning- 
basins  and  with  225'±  bet.  lake  ps.;  est.,  $180,000, 
09,  716. 

Act  June  26, 1910,  au.  repair  and  mainten.  of  old 
abandoned  p.  and  break'r  structures,  11,  852. 

Eecom.,  1912,  that  chan.  d.  should  be  at  least 
18'  to  accommodate  boats,  13, 1018. 

SUR  VETS. 

By  Mr.  Bowes,  1862,  67, 100. 

By  Capt.  Mackenzie,  67,  26,  96.    R.,  67, 97. 

By  Maj.  Smith,  1878,  79, 1693. 

Minor  surs.,  99,  2896. 

Maps: 

Of  Michigan  City  H.,  78, 1188;  79i  1692. 
Sketehes  of  crib  for  break'r,  79,  1688;  80,  2006; 
81,  2188;   83,  2270;  90,  2666;  96,  2676;  97,  2904 
(drawings),  00,  3878. 


NlV-34    LAKE  MICHIGAN  TO  WABASH  RIVER,  IND.  AND 

OHIO.     (Canal.)' 


APPROPRIATION. 

1875  (sur.),  $2,000,  act  Mar.  3. 

COMMERCE. 

Importance  of  a  C.  canal  compared  with  the  im- 
portance of  a  drainage  canal,  76,  ii,  461-463. 


ENGINEERS. 

Chief  of  Engineers.    R.,  76,  90. 
In  charge: 

Capt.  H.  Stansbury,  1831,  76,  ii,  455. 
Maj.  G.  L.  Gillespie,  1876.    R.,  76,  ii,  454. 

Assistant.    G.  Crocker.    R.  (extract),  76,  ii, 
461. 


I  Sur.-B.,  Oct.  17, 1831;  est.,  $1,860,468.07  and  $1,896,904.88.    (H.  D.  482,  55th,  2d.) 
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PHYSICAL  CHARACTERISTICS. 

General  description  ol  Wabash  and  Kankakee 
Rs.,  76,  ii,  4S4,  458,  461. 

PLANS. 

By  Capt.  Stansbury,  1831,  canal  witb  37  looks, 
157  m.  and  716  y.  1.,  40'  w.  at  surface,  28'  w.  at 
bottom,  4'  d.,  and  fed  by  waters  from  Devils  Lake 
and  Yellow  R.;  est.,  $2,000,000.  Maj.  Gillespie's 
est.,  $3,941,869.70,  76,  ii,  455,  456. 

By  Maj.  Gillespie;  (1)  Canal,  via  Trail  Creek, 
Michigan  City,  Ind.,  route,  118  m.  and  213  y.  1., 
with  44  locks,  summit  level  ol  5  m.  in  1.  and  170' 
above  Lake  Michigan,  fed  by  the  lakes  n.  of  La 
Porte,  Ind.;  est,  $3,446,479.02,  76,  ii,  457,  458,  459; 
(2)  canal  via  CoSee  Creek  route,  with  a  summit 
level,  by  a  30'  cutting,  175'  above  Lake  Michigan, 


requiring  17  locks,  impracticability  shown,  76,  ii, 
459;  (3)  canal,  via  Wolf  Lake  route,  from  Grand 
Calumet  R.,  but  having  an  inferior  water  supply, 
76,  ii,  460;  (4)  canal  via  St.  Joseph  and  Kankakee 
route,  148  m.  and  2,062  y.  1.,  and  requiring  32  looks; 
est.,  $3,945,791.60,  76,  li,  460,  461.  Superiority  ol 
St.  Joseph  and  Kankakee  route,  76,  ii,  460,  461. 

PRIVATE  (CORPORATE)  WORK. 

1870-71.  Kankakee  Valley  Drainage  Co.  or- 
ganized; considerable  draining  done,  76,  ii,  460, 
462. 

SURVEYS. 

By  Capt.  Stansbury,  1831,  76,  ii,  455. 

Ex.  by  Maj.  Gillespie,  1875.    R.,  76,  ii,  454. 
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NEW  BUFFALO  HASBOB,  MICH.^ 


APPROPRIATIONS. 


1852, 
1867, 
1870, 
1872, 
1882, 


$8,000,  66,  iii,  35. 
60,000,  67, 23;  69, 29. 

5,000,  70,  38. 

5,000,  73,  34 

5,000,  8Z,  283. 


Total,  83,000 

COMMERCE. 

Considered  as  a  H.  of  refuge,  S.  D.  42,  35th,  1st, 
pp.  76,  77. 

Local  requirements  insignificant,  71, 120;  73, 35, 
218;  74,  41;  75,  241;  76,  u,  451. 

Objections  to  further  imp.,  73,  35,  218;  74,  41; 
77,  899. 

CONTRACTS. 

1867.  Carkin  &  Kimball,  material  and  labor, 
and  dr.,  67, 103.    R.  N.  Gere,  materials,  67, 58, 103. 

1871.  R.  A.  ConoUy,  materials  and  labor,  71, 
36, 120. 

DOCUMENTS.    (Not  published  in  reports.) 

H.  D.  251,  25th,  2d;  S.  D.  1, 33d,  1st,  part  3;  S.  D. 
16,  34th,  3d.  Containing  records  of  operations  pre- 
vious to  1866. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  7,  iii,  14,  35;  67, 
23;  68,  32;  69,  29;  70,  38;  71,  36;  72,  34;  73,  35; 
74,  41;  75,  46;  76,  99;  77,  104;  78,  119;  79,  161; 
80, 213;  81, 289;  SZ,  283;  83, 291;  84, 293;  85, 322; 
10,  796. 

Boards: 

Reoom.  (1853)  ps.  to  10'  water,  each  300'  1.  and  300' 
apart.  S.  D.  1,  33d,  1st,  pp.  213,  214;  S.  D.  42, 35th, 
1st,  p.  75. 

Convened,  Buffalo,  N.  Y.,  Jan.  22, 1868;  reported 
in  favor  of  abandoniiw  the  imp.  for  reasons  stated. 
R.,  68,  223.  (Cols.  Cram  and  Macomb,  Lt.  Cols. 
Raynolds,  Newton,  and  Blunt,  Maj.  Wheeler,  and 
Capt.  Harwood.) 

In  charge: 

Maj.  J.  D.  Graham,  1857.  R.,  S.  D.  42,  3Sth,  1st, 
p.  74. 

Mai.  J.  B.  Wheeler,  1866-70.    R.,  67, 102;  68, 117. 

Maj.  W.  E.  Merrill  in  temporary  charge,  Feb.  to 
Mar.,  1870,  76,  ii,  442. 

Maj.  D.  C.  Houston,  1870-74.  R.,70,97;  71,119; 
78, 131;  73,  217. 

Maj.  G.  L.  GiUespie,  1874-77.  R.,  75,  241;  76, 
U,  451. 


Capt.  G.  J.  Lydecker,  1877-79.  R,  77,  899;  78, 
1189. 

Maj.  J.  A.Smith,  1879-84.  R,  79, 1596;  80,  2006; 
81,  2195;  82,  2272,  2273,  2278;  83,  1803;  84, 1969. 

Capt.  D.  W.  Lockwood,  1885.    R,  86,  2087. 

Maj.  T.  H.  Rees,  10,  781. 

Assistants: 

Lt.  D.  P.  Heap,  1866-69.    R.,  67, 102;  68, 117. 

O.  L.  Petitdidler.    R,  83,  2276. 

Capt.  J.  A.  Mannmg.    R.,  84, 1970. 


ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Graham,  1857,  1st,  for  local  use,  $98,- 
113.47;  2d,  for  general  H.  of  refuge,  $167,607.79,  the 
dr.  by  U.  S.  apparatus;  S.  D.  42,  35th,  1st,  pp.  76, 
80, 175. 

By  Maj.  J.  B.  Wheeler,  1866,  revised  est.  of  Maj. 
Graham's  2d  plan,  $384,020, 66,  iii,  14, 35,  iv,  154, 165. 

By  Lt.  Heap,  ps.  and  dr.,  $108,687.60,  67, 102. 

By  BE.,  and  by  Capt.  Heap.  For  permanent 
completion  with  $3,000  to  $8,000  addl.  an.  for  dr., 
$500,000;  68, 118,  223;  72, 131;  76,  li,  452;  77, 899. 

By  Maj.  Houston,  for  completion,  $125,000,  70^ 
38,  98. 

EXPENDITURES. 

1857.  Remainder  ot  former  app.  expend.,  S.  D. 
42,  36th,  1st,  p.  74. 

OPERA'nONS.z 

1866-67.  Dr.  in  cut,  11,250  c.  j.  dr.,  67,  103; 
78, 131. 

1867-68.  Dr.  in  cut,  70,563  c.  y.  dr.,  68, 32, 118; 
73, 131. 

1868-69. 

1869-70. 


Dr.  in  cut,  69,  29. 
Dam  built  across  natural  R.  mouth, 
70,  38,  97;  76,  ii,  453. 

1870-71.    Pile  p.  begun,  71, 36, 119. 

1871-72.  301 1.  f.  pile  p.  nearly  completed,  73, 
34, 131. 

1881-83.  Outer  p.  section  removed  to  1.  w. 
level;  oak  piling  replaced  in  position  and  20  new 
piles  driven;  new  tunber  superstr.  completed;  re- 
pairs to  other  portions  of  p.,  83, 2273. 

1883-84.  E.  entrance  p.  extended  100  1.  f.  by 
close  pilhig  and  crib  superstr.,  84, 1969, 1970. 

1884^85.    P.  extension  completed,  85,  2087. 

PHYSICAL  CHARACTERISTICS. 

General,  of  Galien  R.,  S.  D.  42, 35th,  1st,  p;p.  74, 75. 
Changes  in  position  of  outlet  of  R.,  66,  m,  14,  iv, 
153. 
Shore  drift,  68, 118,  223;  69,  29;  76,  ii,  453. 


1  Sur.— R.,  Aug.  10, 1854;  est.,  $46,805.25.    (H.  D.  482,  56th,  2d.) 
'  Dilapidated  condition  of  the  work  in  1877, 77, 899. 


rSeepp.  14-22  fori 
Lezplanatlons,  etcj 
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PLANS.    (See  Estimates  and  Projects.) 

BE.,  1853,  confined  to  commencement  of  the 
work,  final  opmion  reserved.  Recom.  2  parallel  ps. 
to  10'  of  water,  300'  apart,  and  each  700'  l.,S.I>.  42, 
35th,  1st,  pp.  75,  76. 

By  Maf.  Graham,  1857,  (1)  H.  of  refuge  for  the 
largest  class  of  lake  vessels;  2  parallel  ps.  300'  apart; 
through  cut  from  Lake  Michigan  to  Lake  Potta- 
watomie; dr.  to  13';  revet,  of  cut,  S.  D.  42, 35th,  1st, 
pp.  75, 175;  (2)  H.  suitable  to  the  local  trade  and  the 
smaller  class  of  lake  vessels;  2  parallel  ps.  300'  apart, 
each  600'  1. ,  and  dr.  a  chan.  and  basin,  S.  D.  42, 35th, 
1st,  pp.  75,  80,  175.  Indorsed  by  Maj.  Wlieeler  in 
1866,  66,  iv,  154;  76,  ii,  451,  452. 

By  Capt.  Heap,  1867,  a  plan  very  similar  to  Maj. 
Graham's  fll-st  plan,  67, 102;  76,  ii,  452. 

By  M^.  Houston,  ps.,  revet.,  and  dr.,  70,  98; 
76,  u,  453. 

By  Maj.  Smith,  1881,  H.  of  refuge  with  3,500 1.  f.  of 
breakw'r  and  3,000  1.  f.  of  ps.  from  shore.  Est., 
1800,000,  or  if  covered  with  superstr.  and  parapet  of 
masomry ,  1970,000,  83, 2275.  Or,  by  d.  a  part  of  the 
swamp  and  creek  and  coimecting  the  H.  thus  made 
with  the  lake  by  a  chan.  300'  w.,  protected  by  ps. 
Est.,  1650,000,  Sa,  2276. 


By  Maj.  Smith,  1881,  H.  imp.,  by  extending  e.  p. 
500'  and  w.  p.  600';  also  1,000 1.  f.  of  chan.  revet,  and 
dr.    Est.,  $150,500,  88,  2279. 

FBOJECTS. 

The  orig.  proj.,  adopted  1857,  proposed  a  chan. 
12'  X  200'  throng  the  sand  bank  bet.  Lake  Michigan 
and  Lake  Pottawatomie,  67,  102.  The  proj.  was 
partly  carried  out  in  1868,  when  a  BE.  recom.  its 
abandonment,  68,  223;  85,  322. 

By  Maj.  Houston,  1871,  pile  p.  on  n.  side  of  chan., 
this  work  being  preliminary  to  probable  future 
work,  71, 36, 120. 

SUB.  VETS. 

By  Lts.  Berrien  and  Eose,  1835,  S.  D.  42, 35th,  1st, 
p.  75. 

By  Maj.  Graham,  1857,  S.  D.  42,  35th,  1st,  pp.  74, 
79:  66,  iv,  153. 

By  Maj.  J.  B.  Wheeler,  1866,  66,  iil,  14,  iv,  155. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Maj.  Smith, 
88,  2273. 

Ex.  au.  act  Mar.  3, 1909.  B.,  Maj.  Bees,  June  12, 
1909  (H.  D.  310,  61st,  2d)  (unfav.),  10,  796. 


RIVER  AND  HARBOR  WORKS— GREAT  LAKES  SYSTEM. 
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War  Department 


Corps  of  £ngineer3,U.5.A. 
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00.— GRAND  RAPIDS,  MICH.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Grand  Rapida,  Mich. 


OO    1  Lake  Michigan.  OO  3a 

OO    »  St.  Joseph  H.,  Mich.  (1)  OO  33 

OO    3  St.  Joseph  S.,  Mich,  and  Iiid.(l)  00  34 

OO    4  Elkhart  R.,  Ind.  (3)  OO  35 

OO    S  Little  Elkhart  R.,  Ind.  (3)  OO  36 
OO    6  White  Pigeon  B.,   Mich.,   Ind.,   and      OO  37 

Ohio  (3)  OO  38 

OO    7  Fawn  R.,  Mich.,  Ind.,  and  Ohio  (3)  OO  39 

OO    8  Prairie  R.,  Mich.  (3)  OO  40 
OO    9  Portage,  Mich,  (going  down,  No.  3)      OO  41 

(3)  OO  43 

OO  10  Rock  R.,  Mich,  and  Ind.  (3)  OO  43 

OO  11  Dowaglac  R.,  Mich.  (3)  OO  44 

OO  13  Paw  Paw  R.,  Mich.  (3)  OO  45 

OO  13  South  Haven,  Mich.  (1)  OO  46 

OO  14  Black  R.,  Mich.  (1)  OO  47 

OO  15  Kalamazoo  R.,  Mich.  (1)  OO  48 

OO  16  Swan  Cr.,  Mich.  (15)  OO  49 

OO  17  Rice  Cr.,  Mich,  (going  down.  No.  16)      OO  50 

(IS)  OO  61 

OO  18  Battle  Cr.,  Mich.  (15)  OO  63 

OO  19  Gun  R.,  Mich.  (IS)  OO  53 

OO  30  Rabhlt  R.,  Mich.  (15)  OO  54 

OO  31  Saugatuck  H.,  Mich.  (16)  (1)  OO  55 

OO  33  Holland  H.,  Mich.  (1)  OO  56 

OO  33  Black  B.,  Mich.  (33)  OO  57 

OO  34  Grand  Haven,  Mich.  (1)  OO  58 

OO  25  Grand  R.,  Mich.  (34)  OO  59 

OO  36  Bass  B.,  Mich.  (36)  OO  60 

OO  37  Thomapple  B.,  Mich.  (35)  OO  61 
OO  38  Portage  B.,  Mich,  (going  down.  No.      OO  63 

35)  (35)  OO  63 

OO  39  Bed  Cedar  B.,  Mich.  (35)  OO  64 
OO  30  Looklngglass  R.,  Mich.  (35) 
OO  31  Maple  R.,  Mich.  (35) 


Flat  R.,  Mich.  (35) 
Rogue  B.,  Mich.  (36) 
Crockery  Cr.,  Mich.  (36) 
Muskegon  H.,  Mich.  (1) 
Muskegon  R.,  Mich.  (36) 
Little  Muskegon  R.,  Mich.  (36) 
Clam  B.,  Mich.  (36) 
White  Lake  H.,  Mich.  (1) 
White  E.,  Mich.  (39) 
Pcntwater  H.,  Mich.  (1) 
Pentwater  B.,  Mich.  (41) 
Ludlngton  H.,  Mich.  (1) 
Pere  Marquette  B.,  Mich.  (43) 
Little  Sable  B.,  Mich.  (1) 
Big  Sable  B.,  Mich.  (1) 
Manistee  H.,  Mich.  (1) 
Manistee  B.,  Mich.  (47) 
Little  Manistee  B.,  Mich.  (48) 
South  Br.,  Manistee  B.,  Mich.  (48) 
Portage  Lake,  Mich.  (1) 
Arcadia  H.,  Mich.  (1) 
Frankfort  H.,  Mich.  (1) 
Betsle  B.,  Mich.  (53) 
Grand  Traverse  B.,  Mich.  (1) 
Traverse  City,  Mich.  (56) 
Boardman  B.,  Mich.  (56) 
Charlevoix  H.,  Mich.  (1) 
Pine  B.,  Mich.  (58) 
Pine  Lake,  Mich.  (59) 
Little  Traverse  B.,  Mich.  (1) 
Petoskey,  Mich.  (61) 
Cross  Village,  Mich.  (1) 
1  Straits  of  Mackinac,  Mich.  (1)  (Lake 
Huron). 


OO-l(a)  LAKE  MICHIGAN  (East  Shore). 

(U.  S.  dredge  Gen.  G.  G.  Meade,  formerly  Gen.  Gillespie.) 


ENGINEEBS. 

Chief  of  Engineers.    B.,  09,  753;  10,  830:   11, 
885;  13,1056. 
In  charge: 

Maj.  Chas.  Keller,  1909.    B.,  09,  2056. 
Maj.  C.  S.  EioM,  1910-.    B.,  10,  2217;  (Lt.  Col.) 
11,  2414;  12, 2611. 

OPEBATIONS. 

1908-09.    The  work  of  the  seagoing  suction  dr . 
Gen.  Oilleapie  was  closely  supervised  and  verified 


since  Mar.  1,  1909.  From  Mar.  19  to  June  30,  1909, 
the  total  amount  dr.  was  189,737  o.  y.,  at  average 
unit  cost  ol  J0.07618  c.  y.,  09,  2056-57.  Name 
changed  to  Oen.  G.  O.  Meade,  09, 753. 

1909-10.  486,102  o.  y.  dr.  from  Hs.  on  e.  shore 
°'^„?J?  Michigan  by  dr.  Gen.  Meade,  10,  2456-57. 

1910-11.  464,380  o.  y.  dr.,  11,  2414.  Au. 
granted  to  ohanRe  from  coal  to  oil  luel;  oil  plant 
mstalled,  11, 2414. 

1911-13.  Repairs  to  U.S.  dr.  Gen.  Meade  com- 
pleted, after  dr.  484,566  o.  y.  from  Hs.  on  e.  shore 
of  lake,  12,2612. 


1  See  note  p.  1297. 
30462°— H.  Doc.  740,  63-2 87 
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PHTSICAIi  CHARACTERISTICS. 

The  Hs.,  for  dr.  of  which  the  seagoing  suction 
dr.  was  constr.,  are  not  deep  enou^,  and  the  dis- 
tance bet.  the  extreme  Hs.  is  too  large  for  the  dr.; 
these  circumstances  affect  the  final  cost  of  dr. 
unfav.,  09,  2066. 

Details  of  boat,  10, 2217. 


Average  capacity  of  dr.  under  all  circumstances, 
2,600  0.  y.  per  day;  max.  capacity,  4,000  c.  y.  per 
day  of  8  hours,  10, 2218. 

Great  advantage  of  dr.  Meade  is  the  ability  to 
work  on  entrance  bars.  Lake  Michigan,  in  nearly 
all  seasons,  12, 1057. 

Saving  in  expense  through  use  of  oil  fuel,  13, 
2612. 


OO-l(b)     LAKE  MICHIGAN,  MICH.  AND   WIS.     (Effect  of 

wave  action.) 


ENGINEERS. 

Cbiet  of  Engineers.    R.,  06,  645. 

Boards.    BE.,  06,  645. 

In  charge.    Col.  M.  B.  Adams,  06,  613. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1905,  for  BE.  to  inquire  into 
effect  of  wave  action  as  injuriously  affecting  Hs. 
at  Ludington,  Mich.,  Manitowoc,  Two  Rivers, 
Eacine,  Kenosha,  and  Sheboygan,  Wis.,  and  to 
R.  what  plan  of  imp.  is  desirable  to  overcome 
wave  action,  and  as  to  use  of  cement  or  other  jier- 
manent  substance  in  future  constr.  and  repair  of 
ps.  in  said  Hs.  and  others  similarly  situated.  R., 
BE.,  July  15,  1905  (H.  D.  62,  59th,  1st),  06,  645. 


K.  by  Maj.  Judson,  Dec.  13,  1906,  and  BEEH., 
giving  detailed  ests.  of  imp.  Hs.  of  Lake  Michigan 
against  effect  of  wave  action,  as  follows: 

Two  Elvers  H.,  Wis $10,000 

Manitowoc H.,  Wis 514,000 

Sheboygan  H.,  Wis 253, 000 

Eacine  H.,  Wis 225,000 

Kenosha H.,  Wis 36,000 

BEEH.  recom.  adoption  of  proj.  for  Manitowoc 
H.,  Wis.,  but  that  work  at  other  Hs.  be  postponed 
until  efficiency  of  work  at  this  H.  is  demonstrated. 
(E.  and  H.  C,  3,  59th,  2d.) 

(H.  D.  62,  59th,  1st.) 


OO-l(c)         LAKE  MICHIGAN.     (Water  levels.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  03,  457;  03,  498;  04, 

644;  OS,  553;  06,  613;  07,  640;  08,  687;  09,  723; 
10,801;  11,866;  13,1025. 

In  charge: 

Capt.  Chas.  Keller,  03, 457;  03,  498. 
Col.  M.  B.  Adams,  04, 544;  06, 553;  06, 613;  07, 
640;  08,  686;  09,  723. 
Maj.  Chas.  Keller,  10, 801. 
Lt.  Col.  C.  S.  EichS,  11, 856;  13, 1025. 

PHYSICAL  CHARACTERISTICS. 

Level  of  lake  .surface  of  all  Hs.  e.  coast  of  Lake 
Michigan  varies  considerably  from  time  to  time; 


max.  height  is  from  0.5'  to  V  below  m.  1.  w.,  obtain- 
ing from  end  of  June  to  middle  of  Aug.;  lowest 
stage  bet.  1.5'  to  2'  below  m.  I.  I.  and  obtains 
from  early  in  Nov.  to  early  in  Apr.,  03,  457;  03, 
498;  04,  544;  06,  553;  06,  613;  07,  640;  08,  687; 
09, 723;  10,  801;  11,  856;  13, 1025. 

Mean  level  for  1911  was  about  1.4'  lower  than 
average  for  past  51  years  and  is  lower  than  any 
year  since  1897,  drop  in  levels  during  1909,  1910 
having  been  0.87,  and  during  1911,  0.35';  still  ialling 
rapidly.  Equal  drop  per  year  for  1  or  2  more 
years  will  cause  serious  trouble  in  aU  lake  Hs. 
from  Superior  to  Ontario,  incl.,  11, 866. 

Proj.  depths  in  an.  Rs.  are  actual  depths  of 
water  in  the  various  Hs.  on  e.  shore  of  lake  unless 
otherwise  stated,  13, 1025. 


00-2 


ST.  JOSEPH  HARBOR  AND  RIVER,  MICH. 


Part. 

Title, 

Period. 

Appropria- 
tions. 

St.  Joseph  H.  (Benton  H.),  Mich. . 

1836-1901 
1880-1896 
1902-1912 

1835,063 
5,500 
85,600 

b 

St.  Joseph  E.,  Mich 

c 

St.  Joseph  H.  and  E.,  Mich 

Total 

920,063 

(Total,  incl.  misc.  and  less  80({  carried  to  surplus  fund,  $927,218.25,  13,  2564.) 


[See  pp.  14-22  for"! 
Lexplanatlons,  etc.  J 


RIVER  AND   HARBOR   WORKS. 
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Part  (a),  00-3    St.  Joseph  Harbor  (Benton  Harbor),  Mich.' 


APPROPRIATIONS. 

1836, 

$20,000, 

1837, 

15,000 

1838, 

51,113 

1843, 
1844, 

25,000 
20,000 

66,  iii,  35. 

1852, 

10,000 

1864, 

15,000 

1866, 

6,000 

1867, 

23,000,  act  Mar.  2. 

1867, 

*7, 500,  68,32;  76,  ii,  617. 

1870, 

2  14,600,70,44. 

1871, 

10,000,71,42. 

187L, 

3,000,78,39. 

1874, 

2,000,  74,  45. 

1875, 

35,000,76,50. 

1876, 

12,000,76,36,103. 

1878, 

12,000,  78, 124. 

1879, 

6,000,  79, 166. 

1880, 

8,000,  80,  2032. 

1881, 

10,000,81,2239. 

1882, 

12,000,  as,  2321. 

1884, 

15,000,  84, 1994. 

1886, 

10,000,  86, 1772. 

1888, 

12,000,  88,  1918. 

1890, 

20,000,  90,  2660. 

1892, 

3  59,000,93,2361. 

1894, 

30,000,  95,  2785. 

1896, 

30,000,  96,  2681. 

1899, 

50,000,  99,  2903. 

1900, 

253,960,00,3881. 

1901, 

38,000,01,3081. 

Total, 

835,063 

COMMERCE. 

H.  of  reluge,  S.  D.  42,  36th,  1st,  p.  84;  66,  20;  67, 
104;  68,  119;  75,  264;  76,  U,  519. 

ER.  br.  a  detriment  to  the  H.,  74, 195;  75,  264; 
76,  ii,  317. 

Modification  of  the  existing  form  of  the  RE.  br. 
recom.  by  BE.,  76,  ii,  317. 

Imp.  of  the  H.,  S.  D.  42,  35th,  1st,  pp.  82, 84;  66, 
iv.  111;  67, 103, 104. 

Benefits  of  imp.,  66,  20;  68,  119;  75,  262;  76, 
ii,  103,  516. 

Sliipping  interests,  67, 104;  68, 119. 

In  1897  C.  rapidly  increasing,  98,  2497. 

Benton  Transit  Co.  estab.,  01,  638. 

CONTRACTS. 

1866.  Hasbrouck  &  Conro,  materials,  66,  iv, 
113;  67,  58;  68, 119. 

1870.  E.  A.  Conolly,  materials  and  labor,  71, 
166.  C.  Fitzsimmons,  St.,  71,  155,  166.  Messrs. 
Pierce  &  Whaling,  iron,  71, 166, 156. 

1871.  E.  A.  Conolly,  materials  and  labor,  71, 
157.    Parihurst  &  Wilkinson,  iron,  71, 167. 

1875.  Hughes  &  Williams,  materials  and 
labor,  75,  262. 

1876.  C.  Hopkins,  material  and  labor,  77,  919. 

1878.  N.  S.  Gere,  p.  extension,  79, 1631. 

1879.  Dewar  &  Corlett,  p.  extension,  80,  2032. 
1886.    Deming  &   Oliver,  materials  for  scow 

constr.,  86,  1773.  Leathern  &  Smith,  plank; 
S.  D.  Kimbark^  iron;  T.  W.  Eirby,  St.;  A.  H. 
retries,  pine  tmiber;  and  J.  M.  Allmendinger, 
pUes,  87, 2201. 

1889.  J.  M.  Allmendinger,  pile  and  timber 
wing  dam,  $2,895,  89,  2196. 

1891.  F.  A.  Hagen,  St.,  $2.26  cord;  E.  G. 
Crosby,  pine  timber,  $18  M  f.  b.  m.;  J.  M.  All- 
mendinger, pine  piles,  15il:  1.  f.;  white  pine  plank, 
$16  M  f.  b.  m.;  and  brush,  $2.75  cord;  E.  B.  Mather, 
bolts  and  spikes,  SJit  lb.,  91,  2704. 

1893.    E.  G.  Crosby,  p.  constr.,  $36,697.32,  93, 


1897.  Wm.  A.  Starke,  dr.,  97,  2908.  Eslow  & 
Munroe,  p.  repair,  $4,363.65,  97,  2908. 

1899.  Greens  Dredging  Co.,  dr.;  J.  M.  All- 
mendinger, p.  repairs  (cutting  down  old  work, 
timber,  ironwork,  St.),  $17,228.40,  99,  2904. 

1900.  Lydon  &  Drews  Co.,  p.  extension  (dr., 

S'les,  timber,  ironwork,  St.),  $268,654.38;  Greens 
redging  Co.,  dr.,  OO,  3882. 

1901.  S.  O.  Dixon,  dr.,  8il!  o.  y.,  01,  3081. 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  16,  34th,  3d;  H.  D.  160,  43d,  2d. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  2,  5,  iii,  11,  35, 
iv,  110;  67,  24;  68,  32;  69,  33;  70,  44;  71,  41; 
73,  39;  73,  39;  74,  46;  75,  60;  76,  92,  103;  77, 
109;  78,  124;  79,  166,  167;  80,  218;  81,  296;  83, 
291;  83,  298;  84,  300;  86,  321;  86,  316;  87,  284; 
88,  267;  89,  303;  90,  272;  91,  343;  93,  329;  93, 
368;  94,  339;  95,  377;  96,  333;  97,  423;  98,  410; 
99,  488;  00,  552;  01,  637. 

Boards.  To  ex.  the  H.,  1875,  and  the  constr. 
of  the  RR.  br.  across  H.,  and  report  whether  the 
br.  materially  aflects  the  C.  of  the  H. ;  and,  if  so, 
in  what  manner  its  constr.  might  be  modified. 
Board  recom.,  in  place  of  s.  draw,  a  swinging  br. 
with  clear  openings  of  75',  76,  92,  ii,  316.  R.,  76, 
11,  316.  (Majs.  Houston,  Gillespie,  and  Mans- 
field.) 

In  charge: 

Maj.  J.  D.  Graham,  1857.  R.,  S.  D.  42,  35th, 
pp.  82, 176. 

Lt.  Col.  T.  J.  Cram,  1864-66.    R.,  66, 19. 

Col.  Sitgreaves,  1866;  66,  20. 

Maj.  J.  B.  Wheeler,  1866-69.  R_  66,  iv,  110;  67, 
103;  68, 119. 

Capt.  F.  U.  Farquhar,  1869-72.  R.,  69,  97;  70, 
143;  71, 165;  78, 183. 

Capt.  S.  M.  Mansfield,  1872-79.  R.,  73, 194;  73, 
281;  74,  194;  76,  261;  76,  ii,  516;  77,  919;  78, 
1214;  79, 1631. 

Maj.  F.  Harwood,  1880-82.  B.,  80,  2030;  81, 
2238. 

Maj.  D.  P.  Heap,  1882-83.    R.,  83,  2318. 

Capt.  D.  W.  Lookwood,  1883-87.  R.,  83,  1832; 
84, 1993;  86, 2086;  86, 1771;  87,  2200. 

Maj.  S.  M.  Mansfield,  1888-S9.    R.,  88, 1917. 

Maj.  W.  Ludlow,  1889-93.  R.,  89, 2194;  90,2668; 
91,  2702;  93,  2357,  2362;  93,  2864. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  B.,  94, 
2192;  95,  2782;  96,  2678;  98,  2494. 

Capt.  C.  McD.  Townsend,  1897.    R.,  97,  2905. 

Capt.  C.  Harding,  1899-01.  R.,  99,  2901;  00, 
3879. 

Capt.  Chas.  Keller,  1901.    R.,  01,  3079. 

Assistants: 

Lt.  D.  P.  Heap.    R.,  67, 103;  68, 119. 

S.  C.  B.  Carpenter.  67, 104. 

F.  W.  Lebnartz.    R.,  01,  3079. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Graham,  1867,  repairs  and  dr.,  $97,633.91, 
S.  D.  42,  36th,  1st,  pp.  83,  175. 

By  Lt.  Col.  Cram,  1864,  repairs  and  p.  extension, 
$7,500,  66,  6,  19. 

By  Maj.  Wheeler,  1866,  add!,  for  completion, 
$28,459.84,  66,  iii,  11,  iv.  111,  112;  76,  ii,  517. 

By  Capt.  Heap,  1867,  crib  p.,  $77,000,  67,  104; 
74, 194. 

By  Capt.  Farquhar,  1869,  completion,  $116,666, 
69,  34,  97,  98;  74,  194;  76,  ii,  518. 

By  Maj.  Mansfield,  1875,  p.  extension  and  E. 
work,  $60,216.47,  76,  262,  266;  $42,127.11,  75,  263. 


*  Allotment. 

1  Sur.— R.  Sept.  13, 1864;  est.,  $27,000.    (H.  D.  482, 65th,  2dO 
'  Part  of  $15,000;  $600  aUotted:  to  Grand  Haven,  70,  44. 
3  Part  of  $60,000;  $1,000  allotted  to  St.  Joseph  E, 
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For  completion  of  E.  svnd  H.  work,  1876,  in  addi- 
tion to  app.  of  1876,  S16,320.26,  76, 103,  ii,  617.  For 
completion,  1879,  of  existing  proj.,  $13,216.71,  79, 
166. 

LEGISLATION. 

Resol.  of  the  legislature  of  Michigan,  Apr.,  1875, 
asking  the  Sec.  of  War  to  cause  an  ex.  of  the  H. ,  76, 
ii,  316. 

OBSTBtJCTIONS. 

In  1893  public  hearing  was  held  relating  to  alleged 
obstr.  ol  navigation  of  the  Paw  Paw  by  brs.  of  the 
Chicago  &  West  Miohigau  and  the  Cleveland,  Cin- 
cinnati, Chicago  &  StTLouis  Kys.,  93,  2867. 

OPEBATIONS.i 

1864-6S.    Repairs,  66,  20. 

1866-67.  N.  p.  409  1.  f.  superstr.  built;  s.  p., 
200 1.  f.  superstr.  built;  409 1.  f .  old  superstr.  replaced 
on  n.  p.  and  200 1.  f.  on  s.  p. ;  67,  24;  76,  ii,  518,  520. 

1867-68.  S.  p.,  2001. 1,  pile  p.  built;  68,32;  76. 
ii,  520. 

1870-71.  S.  p.  extension  completed,  71,  41; 
74  195. 

1871-78.  S.  p.,  416  1. 1.  pile  p.  built;  repairs  to 
the  n.  p.,  73, 39, 183;  76,  ii,  518,  520. 

1878-73.  Pile  protection  for  pierhead;  repairs, 
73,  39,  281;  74, 195. 

1874-76.  Wing  dam  begun;  repairs,  75,  50, 
261. 

1873-76.  N.  p.,  300  1.  f.  crib  p.  built;  E.,  528 
1.  f.  wing  dam  built,  76, 103,  ii,  516,  518. 

1876-77.  N.  p.,  50 1.  f.  crib  p.  built;  n.  p.  rip- 
rapped,  70, 109,  919. 

1877-78.  N.  p.,  50  1.  t.  superstr.  built;  p. 
leveled  and  refilled,  78, 124, 1214. 

1878-79.  N.  p.,  60  1.  f.  crib  p.  built;  6,740  o.  y. 
dr.,  79, 166, 1631. 

1879-80.  P.  extension  under  Gere's  contract 
completed;  dr.  on  outer  bar  completed;  wing  dam 
completed  at  mouth  of  Benton  H.  canal,  80,  2030. 

1880-81.  N.  p.  extended  50';  27,137  c.  y.  dr.  in 
Benton  H.  chan.,  81, 2238. 

1881-83.  D.  and  revetting  Benton  H.  chan. 
commenced,  83,  2320. 

1883-83.  180  1.  f.  of  s.  p.  repaired  and  refilled, 
700 1.  f.  of  sand  fence  built  on  n.  side  of  chan.,  and 
760  on  s.  side,  83, 1832. 

1885-86.    Breaks  in  the  n.  p.  repaired,  86, 1771. 

1886-87.  Eepairs  to  pile  revet,  and  plant,  and 
renewal  of  s.  p.  superstr.  commenced,  87, 2200. 

1887-88.  Fillmg  in  pile  revet,  renewed;  4761.  t. 
of  old  r.  filling  and  superstr.  renewed;  14,850  o.  y. 
dr.,  88, 1918. 

1888-89.  176 1. 1.  of  wing  dam  built;  24,840  c.  y. 
dr    89  2195. 

1889-90.  Eepairs  to  n.  p.;  11,906  o.  y.  dr.,  90, 
2659. 

1890-91.    27,000  c.  J^ir.,  91,  2703. 

1891-93.  57,620  0.  y.  dr.;  repairs  to  n.  revet, 
completed,  and  incomplete  portion  of  s.  p.  superstr. 
finished,  93, 2359. 

1893-93.  89,044  0.  y.  dr.,  repairs  made  to  dr. 
plant,  and  to  chan.  wall  of  the  n.  p. ;  extension  of  n. 
p.  by  cribwork  in  progress,  and  gauge  readings 
made,  93,  2865,  2866. 

1893-94.  Extension  of  n.  p.  completed,  and 
break  in  n.  p.  repaired,  94,  2193.  17,935  c.  y.  dr., 
94, 2194. 

1894-96.  Temporary  repairs  made  to  n.  p. ,  and 
91,213  c.  y.  dr.,  95,  2783. 

1895-96.  Rebuilding  of  part  ofn.  p.  in  progress, 
and  58,933  c.  y.  dr.,  96,  2680. 

1896-97.  Rebuilding  of  n.  p.  continued,  and 
105,241 0.  y.  dr.,  97,  2906. 

1897-98.  36,542  c.  y.  dr.,  and  rebuilding  ofn.  p. 
completed,  98,  2494. 

1898-99.  34,096  c.  y.  dr.;  s.  p.  repaired  tem- 
porarily and  permanent  repairs  begun  (drawings), 
09,  2901. 


1899-00.  Extensive  repairs  made  to  part  of  s. 
p.;  preparations  made  for  p.  extension,  and  27,884 
c.  y.  dr.  (drawings),  00,  3879-. 

1900-01.  26,767  c.  y.  dr.,  repairs  to  n.  p.  com- 
pleted, and  work  on  n.  ands.  p.  extension  m  prog- 
ress, 01,  3079. 

PHTSICAL  CHARACTERISTICS. 

General,  of  St.  Joseph  R.,  67, 103;  76,11,519;  77, 
920. 

Shore  drift,  75,  264;  76,  ii,  620. 

Description  of,  93,  2864;  97,  2906;  98,  2498. 

Condition  of  work;  water  levels,  01,  3080. 

Breaks  in  chan.  wall  caused  by  collision  of  SS., 
01, 3080. 

PLANS.    (See  Estimates  and  Projects.) 
By  Col.  Cram,  1865,  extension  of  s.  p.  200  1.  f., 

66, 19. 
By  Capt.  Heap,  1867-68,  s.  p.  extension:  (1)  By 

cribwork;  (2)  by  pilework;  pilework  recom.  on  the 

score  of  economy;  1st  plan  approved,  67,  24;  74, 

194. 

PRIVATE    (CORPORATE   AND  PRIVATE) 
WOB.K. 

Dr.  begun  in  1891  by  the  Chicago  &  W.  Michigan 
Ey.  through  its  drawbr.  completed  in  1892,  93, 
2866. 

Description  of  dock  work  done  by  private  par- 
ties in  1894-95,  94,  2194;  96,  2783. 

In  1894  the  Cincinnati,  Cleveland,  Chicago  & 
St.  Louis  Ey.  Co.  satisfactorily  completed  the 
rebuilding  ol  300  1.  f.  wing  dam  au.  act  1892,  94, 
2194. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Graham,  1857,  repairs  and  dr.,  S.  D.  42, 
35th,  1st,  pp.  83,  84,  175. 

By  Lt.  Col.  Cram,  1864-65,  repairs,  etc.,  66,  19, 
iv,  110. 

By  Maj.  Wheeler,  1866,  extension  of  the  s.  p. 
200',  with  repairs  to  both  ps.;  est.,  $28,459.84,  66, 
iii,  11,  iv.  111,  112;  76,  ii,  617;  79, 1633.  1867.  Ex- 
tension of  s.  p.  700';  est.,  $77,000,  67, 104;  74, 194; 
76,  ii,  518. 

By  Capt.  Farquhar,  1869,  extension  of  the  n.  p. 
940'  and  the  s.  p.  928';  est.,  $116,600,  67,  34,  97; 
74,  195;  76,  ii,  518. 

By  Maj.  Mansfield,  1875,  extension  of  the  n.  p. 
N.  78°  W.  (previous  direction  having  been  N. 
37J°  W.)  for  a  distance  of  400';  est.,  $42,215.47,  75, 
265;  76,  ii,  518, 

1836  to  1865,  inel.,  $156,113  app.,  66,  ill,  35.  Proj. 
1866  and  1874  proposed  chan.  of  entrance  not  less 
than  16'  d.,  66,  iv,  111,  112;  75,  266;  76,  ii,  518. 

1880,  proj.  modified  by  ttie  imp.  of  Benton  H. 
Chan,  to  12'.  together  with  the  revet,  of  the  n. 
bank  for  2,500',  80, 2031. 

Est.,  1886,  $41,015  required  to  complete  proj.,  86, 
316;  87,2201. 

In  1891  Maj.  Ludlow  proposed  reconstr.  of  370' 
of  old  cribwork  in  the  n.  p.,  refilling  n.  revet., 
minor  repairs  to  ps.  and  wmg  wall,  and  dr.  and 
extension  ofn.  p.  120';  est.,  $145,000,  92,  2360. 

By  Capt.  Townsend,  1897,  necessary  repairs  to 
existing  ps.;  extension  of  n.  p.  to  20'  contour  and 
of  s.  p.  to  18'  contour;  dr.  at  H.  entrance  and  in 
front  of  city  for  160' ;  to  18' ,  and  of  Benton  H.  Canal, 
and  a  turning-basin  at  E.  mouth  to  15';  est.,  $380,- 
000,  98,  2498;  (H.  D.  307,  55th,  2d3.  (With  map). 
Act  1899  placed  work  under  contmuous  contract. 
99,  2901. 

SURVEYS. 

By  Maj.  Graham,.  1856,  S.  D.  42,  3Sth,  1st,  p.  83. 

By  Maj.  Raynolds,  1863,  76, 11,  519. 

By  Col.  Cram,  1865,  66,  20. 

By  Capt.  Farquhar,  1869-71,  76,  ii,  620,  521. 


■  Statement  ol  condition  of  the  work  in  1867,  S.  D.  42, 35th,  1st,  p.  82.  Statement  of  condition  ol  the  work 
in  1867,  67, 103;  68, 119.  Inference  from  old  maps,  plans,  etc.,  that  the  total  amount  app.,  1836  to  1S66, 
expend,  on  1,100 1.  f.  of  n.  p.  and  on  212 1.  f .  of  s.  p. ,  74, 194;  76,  li.  519.  History  ol  operations,  1866-74,  74, 
194-  1866-75,  76,  ii,  519;  to  1878,  79, 1632.    Cribs  lost,  76,  ii,  516;  77, 109, 919.    Abstracts  of  materials  used 


nd  work  done,  73, 183;  79, 1631. 


r  See  pp.  14-22  fori 
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By  M^.  Mansfield,  1874,  74,  45;  76,  ii,  521. 

By  Maj.  Mansfield,  1876,  75,  261,  264;  76,  ii,  316. 

Au.  act  Mar.  3,  1879,  of  St.  Joseph  R.,  incl.  dian. 
to  Benton  H.;  assigned  to  Mai.  Mansfield,  1879, 
79, 167. 

Sur.  to  correct  errors  in  existing  maps  made,  1893, 
by  Maj.  Ludlow,  93,  2866. 


Besur.  from  entrance  to  the  upper  limit  ot  in- 
terior navigation  at  Benton  H.  made,  1894,  hy 
Lt.  Col.  Lydecker,  94,  2194. 

Maps; 

Of  H.,  66,  i.    88,  2318,  2320;  83, 1832. 

Drawings.    (See  Operations  for  1899  and  1900.) 


Part  (b),  00-3        St.  Joseph  River,  Mich.' 


APPROPRIATIONS. 

1888,  $2,500,89,2197. 
1890,  1,000,90,2662. 
1892,  !i  1,000,  93,2870. 
1894,  600,  95,  2787. 
1896,    SOD,  96,  2683. 

Total,     6,600 

ENGIXEERS. 

Clilel  of  Engineers.  B.,  80,  221;  88,  258;  89, 
304;  90,  273;  91,  343;  92,  330;  93,  369;  94,  340; 
95,  378;  96,  334;  97,  424;  98,  411;  99,  489;  00, 
563;  01, 538. 

In  charge: 

Mai.  r.  Harwood,  1879-80.    K.,  80, 2049. 

Maj.  W.  Ludlow,  1888-93.  R.,  89,  2196;  90, 
2662;  91,  2705;  93,  2363;  93,  2870. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2197;  95,  2786;  96,  2682;  98,  2499. 

Capt.  C.  McD.  Townsend,  1897.    B.,  97,  2909. 

Capt.  C.  Harding,  1899-1901.    B.,  99,  2905;  00, 

Capt.  Chas.  Keller.    B.,  01,  3083. 
Assistant.    J.  A.  Mitchell.    R.;  80,  2050. 

OPERATIONS. 

1889-90.  400  1.  f.  ot  log,  brush,  and  st.  dam 
built  by  hired  labor,  90,  2661. 

1890-91.    4  wing  dams  built,  91,  2706. 

1891-93.  4  wing  dams  built  and  318  snags  and 
7  bowlders  removed,  93,  2364. 

1893-94.  Dams  constr.  and  repaired,  and  re- 
pairs made  to  a  training  dike,  94,  2197. 


1894-96.  Dams  constr.  and  repairs  at  the 
various  shoals,  and  obstr.  removed,  95,  2786. 

1896-96.  Dams  constr.  and  repaired  and 
obstr.  removed,  96,  2683. 

1897-98.  Dams  constr.  and  repaired  and 
obstr.  removed,  98,  2600. 

1898-99.  Wing  dams  repaired  and  a  few  snags 
removed,  99,  2905. 

PHYSICAL  CHABACTERISTICS. 

Description  of,  80,  2051. 

In  1895  the  lower  part  only  of  the  R.,  about  25 
m.  1.,  in  use  for  C.  purposes,  96,  2786. 

PLANS. 

By  Maj.  Harwood,  1880,  imp.  of  St.  Joseph  R. bet. 
St.  Joseph  and  Berrien  Springs,  15  m. ,  to  give  4'  slack- 
water  navigation,  with8  dams  and  11  locks,  with  the 
elevation  of  brs. ,  and  raising  dams  at  South  Bend  and 
Mishawaka;  est.,  $634,331. 

Maj.  Harwood  considers  cost  of  imp.  not  com- 
mensurate with  C.  to  be  benefited,  80, 2054. 

PROJECTS. 

By  Maj.  Harwood,  1880,  imp.  of  R.,  mouth  to 
Berrien  Springs,  with  wing  dams,  dr.,  and  removal 
of  snags  and  other  obstr.;  est.,  $11,300,  88,  268. 

By  Mai.  Ludlow,  1889,  d.  of  3'-4',  St.  Joseph  to 
Berrien  Springs,  25  m.,  by  removal  of  snags  and 
bowlders,  and  the  constr.  of  vring  dams,  93,  2363. 


SURVEY. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Maj.  Har- 
wood, SO,  2049. 


Part  (c),  00-2      St.  Joseph  Harbor  and  River,  Mich. 


APPBOPBIATIONS. 

1902,      "$24,000,03,2144. 


1906, 

4  16,000,06,2163. 

1907, 

*15,000,  07, 1949. 

1907, 

6  1,000,07,1949. 

1909, 

115,000,09,2020. 

1912, 

1 16,000,  13,  2564. 

1912, 

'  500,  13,  2564. 

Total, 

85,500   (incl.   misc., 
2564). 

$86,656.05,   13, 

COMMERCE. 

Traflic  shows  continuous  growth, 

03,  460. 

Decrease 

1  m  C.   and  passengers 

over  previous 

years,  08, 

2032. 

Increase 

over  1908,  10,  2180;  1911 

,  183,163  t.,  13, 

2566. 

CONTRACTS. 

1903.  Chicago  &  Great  Lakes  Dredging  Co., 
repairs  to  ps.,  prices  given;  Lydon  &  Drews  Co., 
dr.,  16J0O.  y.,  03, 1941. 

1904.  S.  O.  Dixon,  dr.,  nii  c.  y.,  04,  2980. 
1907.    Century  Fuel  Co.,  coal,  prices  given,  07, 

1949. 


1908.  S.  P.  Bennett  Fuel  &  Ice  Co. ,  coal,  prices 
given;  The  Fitz  Simmons  &  Connell  Co.,  dr.,  230 
c.  y.,08,  2031. 

1909.  Green  Stone  &  Quarrying  Co.,  St.,  $8.70 
cord,  09,  2021. 

1910.  Century  Fuel  Co.,  coal,  prices  given, 
10,  2179. 

1911.  Indian  Refining  Co.,  oil,  prices  given; 
Johnson  &  Rasch,  St.,  prices  given,  11,  2376. 

1913.  Indian  Refining  Co.,  oil,  3.04*  gal.,  13, 
2566. 

ENGINEERS. 

Clilet  ot  EngtneeTS.  B.,  03,  460;  03,  501;  04, 
547;  05,  656;  06,  616;  07,  640;  08,  687;  09,  723; 
10,  802;  11,  866;  13, 1026, 1068. 

In  charge: 

Capt.  Chas.  Keller,  1901-03.    B.,  03,  2141. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  B.,  03,  1937; 
(Col.)  04,  2976;  06,  2161;  06,  1796;  07,  1947;  OS, 
2029. 

Maj.  Chas.  Keller,  1909-10.    B.,  09,  2019. 

Maj.  C.  S.  Rich«,  1910-1912.  B~  10,  2177;  (Lt. 
Col.)  11,2373;  13,  256L 


1  Sur.— B.  Feb.  6, 1835.    (H.  D.  482, 56th,  2d.) 

>  Allotted  from  app.  for  St.  Joseph  H. 

3  St.  Joseph  H.,  $23,250,  and  St.  Joseph  R.,  $750. 


'  St.  Joseph  H. 
'  St.  Joseph  R. 


1382      INDEX  TO  EEPOBTS,  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1866-1912. 


OPERATIONS. 

1901-OS.  277,047  0.  y.  dr.  from  H.,  3  cribs  in 
n.  p.  and  10  cribs  in  s.  p.  sunk,  89  foundation  piles 
driven,  and  repairs  made  to  break  in  n.  p.,  OS, 
2141. 

(H.)    7  cribs  sunk  ta  n.  p.,  7  cribs 
and  refilling  n.  and  s.  p.  in  progress 


190S-03. 

sunk  in  s.  p. 
03, 1938.  • 
1903-04. 


(H.)    Work  on  extension  of  n.  and 

s.  p.  completed,  repairs  to  ps.  completed,  and 
44,672  c.  y.  dr.,  04,  2976. 

1904-05.  35,170  o.  y.  dr.  from  H.  Snags  re- 
moved from  E.  and  one  wing  dam  built  by  liired 
labor,  05,  2162. 

1905-06.  77,380  c.  y.  dr.  by  U.  S.  plant  from  H., 
06, 1795. 

1906-07.  66,427  c.  y.  dr.  from  H.  New  dam 
built  in  E.  across  cban.  at  Twin  Springs  Isld.,  07, 
1948. 

1907-08.    11,760  c.  y.  dr.  from  H.,  08, 2030. 

1908-09.  51,905  c.  y.  dr.  from  H.,  and  repairs 
made  to  n.  and  s.  p.,  09, 2019. 

1909-10.  (H.)  St.  filling  placed  in  n.  and 
s.  p.,  14,364  0.  y.  dr.  from  shoal,  30,766  c.  y.  dr.  at 
expense  of  U.  S.  Ligbthouse  Estab.  (repairs  to  ps. 
paid  for  by  owners  of  vessels  which  damaged  p.), 
10,  2177. 

1910-11.  (H.)  Eepairs  made  to  s.  p.  and 
n.  p.,  and  st.  placed  around  outer  portions  of  both 
ps.,  11,  2373. 


1911-13.  (H.)  Eepairs  to  damaged  p.,  st. 
filling  placed,  4,966  c.  y.  dr.  from  bar.  Dams  built 
in  R.  to  close  chan.  and  concentrate  flow,  and 
snags  and  leaning  trees  removed,  12, 2561. 


PHYSICAL  CHARACTERISTICS. 

Condition  of  work;  soundings,  03,  2143;  03, 
1938;  04,  648;  2978;  05,  2161;  06,  1795;  07,  1947; 
08,2020;  10,  2178;  11,  2374. 

Damages  to  ps.  by  vessels  colliding,  10, 802. 


PRIVATE  WORK. 

Dr.  by  Graham  &  Morton  Trans.  Co.  in  H.,  and 
Ind.,  111.  &  Iowa  BE.  Co.  in  E.,  03, 1938. 

Sec.  of  War  au.  constr.  of  br.  to  replace  old  Napier 
Br.  Further  gives  au.  to  renew  viaduct  over 
Morrison  Chan,  and  Mich.  Central  BE.  in  city  of 
St.  Joseph,  05,  2163. 


SUB  VETS. 

Pre.  ex.  au.  act  Feb.  27, 1911,  of  H.,  with  view  to 
further  imp.  by  removal  of  shoaL  and  securing 
increased  d.  and  w.  of  chan.  below  Fere  Marquette 
EE.,  R.  by  Lt.  Col.  EicM,  Sept.  8, 1911  (H.  D.  629, 
62d,  2d)  (imfav.),  13, 1058. 

(H.  D.  629,  62d,  2d.) 


00-13 


SOUTH  HAVEN  HARBOR,  MICH. 


APPROPRIATIONS. 


1867, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 


1894, 
1896, 
1899, 
1901, 
1902, 
1902, 
1904, 
1905, 
1907, 
1910, 
1912, 
1912, 


$43,000, 

10,000, 

15,000, 

12,000, 

20,000, 

10,000, 

10,000, 

10,000, 

12,000, 

7,600, 

5,000, 

6,000, 

10,000, 

7,500, 

5,000, 

10,000, 

15,000, 

10,000, 

20,000, 

15,000, 

46,000, 

*1,000, 

*2,300, 

12,000, 

*5,000, 

60,000, 

40,000, 

60,000, 

3,000, 

40,000, 


67,24. 
70,43. 
71,41. 
73,  39. 

73,  39. 

74,  46. 
75,60. 
76,  36, 103. 
78, 123. 
79, 166. 
80,  2029. 
81,2236. 
83,  2317. 
84, 1993. 
86, 1771. 
88, 1917. 
90,  2667. 
93,  2356. 

95,  2789. 

96,  2685. 
99,  2908. 
01,  3086. 
03,  2148. 

03,  2148. 

04,  2983. 

05,  2168. 
07, 1951. 
10,  2181. 
13,  2568. 
13,  2568. 


Total,  500,300  (incl.  $2,256.51  misc.,  1602,566.51, 
13,  2668). 

COMMERCE. 

H.  of  refuge;  importance  as,  67, 105;  69, 97;  70, 
142. 

Lumbering  and  agricultural  interests,  66,  iv, 
149, 160. 

Justification  of  imp.,  66,  iv,  149, 160. 

Benefits  of  imp.  more  local  than  general,  68, 120; 
76,  ii,  615. 


407,289  t.  in  1900;  daily  passenger  and  freight  line 
bet.  South  Haven  and  Chicago  estab.,  01,  M9. 

Increasing  rapidly,  06,  620. 

Water-borne  C.  about  73%  local  and  27%  through 
traffic,  19,244  t.  in  1911,  13, 1030. 

CONTRACTS. 

1867.  G.  Eastman,  materials;  E.  N.  Gere, 
materials;  G.  Hannahs,  labor,  67, 106. 

1870.  G.  Hannahs,  timber;  G.  P.  Adams,  St., 
71, 163. 

1871.  G.  Hannahs,  materials  and  labor;  Pierce 
&  Whaling,  materials,  71, 163. 

1873.  J.  Caldwell,  materials  and  labor,  73, 279, 
280. 

1873.  W.  Nicolls,  materials  and  labor,  73, 279, 
280. 

1874.  A.  Dodge,  revet.,  and  dr.,  23*  to  30* 
c.  y.,  75,  259,  260. 

1875.  Squier  &  White,  revet,  and  dr.,  35*  to 
80tc.y.,  75,259,  261. 

1878.  N.  Stanton  Gere,  revet,  and  dr.,  12J* 
c.  y.,  79, 1627,  1630. 

1880.    Souier  &  White,  dr.,  260  c.  y.,  80,  2028. 

1883.    Squier  &  White,  dr.,  19*  c.  y.,  83, 1831. 

1887.    H:  B.  Herr  &  Co.,  crib  constr.,  87,  2199. 

1889.  Weimar,  Rath  &  Gaylord,  crib  constr. 
upon  pile  foundation,  J5,837,  89,  2193. 

1891.  F.  A.  Hagen,  St.,  J2.24  cord;  Parkhuist 
&  Wilkinson,  tie  rods,  bolts,  and  spikes,  2Jt  lb.; 
Gaylord  &  Wing,  white  pine  timber  and  plank, 
S18  and  $16  M  f.  b.  m.;  J.  M.  Allmendinger,  Nor- 
way pine  piles,  12i*  1.  f.,  91, 2701. 

1893.  E.  D.  Weimer,  fm-nishing  and  delivering 
lumber  for  repairs  to  p.— pine  timber,  $19.75;  pine 
planking,  $20 1,000 1.,  93, 2873. 

1897.  N.  J.  Gaylord,  p.  extension,  $13,323.66, 
07.  2913. 

1898.  W.  A.  Starke,  dr.,  98, 2602. 

1899.  Greens  Dredginjg  Co.,  dr.  N.  J.  Gay- 
lord, cribwork  and  p.  repairs  (removal  of  old  work, 
dr.,  piles,  timber,  ironwork,  st.  and  sand  fllling)- 
$21,598.66,  99,  2909. 


♦  Allotment.  „  ^ 

1  Sur.— R.  Feb.  7,  1837;  est.,  $58,788.64.    (H.  D.  482,  55th,  2d.)    At  mouth  of  Black  (formerly  called 

South  Black)  E.    For  physical  characteristics  of  the  E. ,  which  is  about  80  m.  1.,  see  Ex.  Doc.  No.  56, 66,  ii, 

149.    Distinct  from  Black  R. ,  the  tributary  of  St.  Clair  R. 


f  See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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1900.  Greens  Dredging  Co.,  dr.  Smith  & 
Nelson,  extension  and  repair  of  p.  (removing  old 
work,  dr.,  piles,  timber,  ironwork,  St.  flllmg), 
{22,537.33,  00,  3886. 

1901.  Samuel  O.  Dixon,  dr.,  13(t  c.  y.,  01, 
3086. 

1908.    S.  O.  Dixon,  dr.,  ISi*  c.  y.,  03,  2148. 

1903.  The  Lydon  &  Drews  Co.,  dr.,  16i0  o.  y.; 
Nelson  J.  Gaylord,  repairs  to  n.  p.  (prices  given), 
03, 1944. 

1904.  Samuel  O.  Dixon,  dr.,  njit  c.  y.,  04, 
2983. 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,dr.,17i*c.  y.,06,  2168. 

1907.  Greiling  Bros.,  dr.,  21J(t  c.  y.,  07,  1951. 
Century  Fuel  Co.,  coal  (prices  given),  07, 1962. 

1908.  S.  P.  Bennett  Fuel  cSi  Ice  Co. ,  coal  (prices 
given),  08, 2034.  The  Fitz  Simons  &  Connell  Co., 
ar.,18il!c.  y.,08, 2035. 

1909.  Thos.  H.  Smith,  St.,  prices  given;  S.  P. 
Bennett  Fuel  &  Ice  Co.,  coal  (prices  given),  09, 
2023. 

1910.  Century  Fuel  Co.,  coal  (prices  given), 
10  2182. 

1911.'  Indian  Refining  Co.,  crude  oil,  2.7<li  gal.; 
fuel  oil,  2.4i|!  gal.,  11,  2378.  Great  Lakes  Dredge  & 
Dock  Co.,  dr.,  13J«  c.  y.,  s.  m.;  180  c.  y.,  p.  m. 
Robt.  Love  &  Son,  repair  of  ps.  (prices  given),  11, 
2379. 

1913.  Greiling  Bros.,  dr.,  13t  c.  y.,  s.  m.; 
Burk,  Smith  &  Nelson,  extension  of  ps.  (prices 
given);  Indian  Refining  Co.,  oil,  3.240  gal.,  IS, 
2569. 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  16,  34th,  3d. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  iii,  14,  35;  67, 
24;  68,  32;  69,  33;  70,  43;  71,  41;  73,  39;  73,  39; 
74,  45;  75,  49;  76,  102;  77,  109;  78,  123;  79,  165; 
80,  218;  81,  296;  83,  290;  83,  298;  84,  299;  85, 
321;  86,  315;  87,  283;  88,  267;  89,  302;  90,  272; 
91,  342;  93,  328;  93,  370;  94,  341;  95,  379;  96, 
334;  97,  424,  434;  98,  412;  99,  490;  00,  654;  01, 
538;  03,  462;  03,  503;  04,  550-571,  3056,  3061;  05, 
559;  06,  619;  07,  643;  08,  690;  09,  726;  10,  804; 
11,869;  13,1028. 

Boards.  BEEH.  concurs  in  Capt.  Keller's 
recom.  for  a  16'  chan.,  but  is  of  opinion  that  prior 
to  further  imp.  proper  dock  lines  should  be  estab., 
bulkheads  built  xtlong  lines  of  riparian  owners, 
and  property  lying  on  chan.  side  of  these  lines 
should  be  deeded  to  U.  S.  free  of  cost,  04,  1360, 
1361, 1362. 

In  cbarge: 

Maj.  J.  D.  Graham,  1855-57.  R.,  S.  D.  42,  35th, 
1st,  p.  95. 

Maj.  J.  B.  Wheeler,  1866-69.  R.,  66,  iv,  148, 156; 
67, 105;  68, 120. 

Capt.  F.  U.  Farquhar,  1869-72.  R.,  69,  97;  70, 
142;  71, 163;  73, 183. 

Capt  S  Mj  Mansfield,  1872-80.  R.,  73, 193;  73, 
279;  74, 192;  75,  259;  76,  ii,  511;  77, 918;  78, 1213; 
79, 1627;  (Maj.)  80,  2007. 

Maj.  F.  Harwood,  1880-82.  R.,  80,  2028;  81, 
2235 

Ma].  D.  P.  Heap,  1882-83.    R.,  83, 2317. 

Capt.  D.  W.  Lockwood,  1883-87.  R.,  S3,  1830; 
84, 1991;  85,  2085;  86, 1770;  87,  2198. 

Mai.  S.  M.  Mansfield,  1888-89.    R,  88, 1916. 

Maj.  W.  Ludlow,  1889-93.  R.,  89,  2191;  90, 
2656;  91,  2700;  93,  2353;  93, 2870. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2198;  95,  2787;  96,  2684;  98,  2501. 

Capt.  C.  McD.  Townsend,  1897.  R.,  97,  2910, 
2948. 

Capt.  C.  Harding,  1899-1900.  R^  99,  2906;  00, 
3884. 

Capt.  Chas.  Keller,  1901-03.  R.,  01,  3084;  03, 
2146;  04,  3067,  3066. 


Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  R.,  03,  1942; 
04,  2981;  05,  2165;  (Col.)  06,  1797;  07,  1950;  08, 
2032. 

Mai.  Chas.  Keller,  1909-10.    R.,  09,  2022. 

Mai.  C.  S.  Riche,  1910-1912.  R.,  10,  2180;  (Lt. 
Col.)  11,  2377;  13,  2566. 

Assistants: 

J.  R.  Mayer,  S.  D.  42,  35th,  1st,  p.  96. 

W.  T.  Casgrain.    R.,  66,  iv,  149. 

Lt.  D.  P.  Heap.    B.,  67, 106;  68, 120. 


ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Graham,  1867,  ps.  and  dr.,  $39,180.61> 

5.  D.  42.  35th,  1st,  pp.  98, 176. 

By  Maj.  Wheeler,  1866,  completion,  $128,288.47, 
66,  iii,  35,  iv,  148;  74, 192;  76,  ii,  614. 

By  W.  T.  Casgrain,  ps.  to  outer  bar,  $66,693.90; 
to  outer  bar  with  dr.,  $120,300;  over  outer  bar, 
$186,994,  66,  iv,  153. 

By  Capt.  Farquhar,  1869,  ps.,  dr.,  and  removal 
of  old  work,  $82,000,  69,  79;  revised  est,  $84,000, 
70,  43, 142. 

Revet,  and  dr.,  1871,  $44,138.33,  71,  41, 154. 

By  Maj.  Mansfield,  1875,  p.  extension  and  con- 
tinuing revet,  and  dr.,  $80,000,  75,  260;  76,  ii,  513, 
614.  Amount  of  est.  to  1877,  $202,000,  77,  918;  78, 
1214.  For  completion  of  existing  proj.,  $52,500, 
79, 166. 

Hearing  held  relative  to  revet,  being  built  on 
riparian  property;  petition  of  Thos.  L.  Wilkinson, 

06,  619. 

OPERATIONS.! 

1866-67.  N.  side,  288 1. 1.  crib  p.  built,  67, 106; 
74, 192. 

1867-68.  N.  side,  128 1.  f.  crib  p.  built;  s.  side, 
256 1.  f.  crib  p.  buUt,  68, 121;  74, 192. 

1868-69.  N.  side,  256  1.  f.  crib  p.  and  267  1.  f. 
superstr.  built;  crib  lost  from  n.  p.  replaced,  69, 
33,  97;  74, 192. 

1869-70.  Damage  to  cribs  from  running  ice, 
70,  43,  142;  74,  192. 

1870-71.  N.  side,  30. 1. 1.  crib  p.  built;  s.  side, 
50 1.  f.  crib  p.  built;  pierhead  built  by  hired  labor; 
repairs  ton.  p.,  71,  41, 153;  74, 192;  76,  ii,  515. 

1871-73.  N.  side,  100 1.  f.  crib  p.  built;  s.  side, 
60  1.  f.  crib  p.  built;  26,102  c.  y.  dr.  (nearly  com- 
pleted by  US.  dr.),  73,  39, 183, 193;  76,  ii,  613. 

1873-73.  N.  side,  50  1.  f.  crib  p.  built;  repairs 
to  superstr.;  dr.  by  U.  S.  apparatus,  74,  45,  193; 
73  39  279. 

1873-74.  N.  side,  100  1.  f.  crib  p.  built;  s. 
side,  60  1.  f.  crib  p.  built;  displaced  crib  resunk, 
74,  46, 193;  76,  ii,  515. 

1874-75.  N.  side,  100  1.  t.  superstr.  built;  s. 
side;  50 1.  f.  superstr.  built,  75,  49,  259. 

1876-76.  N.  side,  625 1.  f.  pile  revet,  built,  76, 
102,  ii,  611. 

1876-77.  53,326  c.  y.  dr.;  repairs  to  n.  and  s. 
revet.,  77, 109,  918. 

1877-78.  22,610  c.  y.  dr.;  316'  revet,  com- 
pleted; slab  dock  removed,  78, 123, 1213. 

1878-79.  33,854  c.  y.  dr.;  repairs;  461'  revet, 
completed,  79, 165, 1627. 

1880-81.  11,671  c.  y.  dr.  from  chan.  bet.  lake 
and  inner  H.;  extensive  repairs  to  plant,  81,  2235, 
2236. 

1881-83.  661 1.  f.  of  plank-beam  revet,  and  534 
1.  f.  of  catch-sand  fence  buUt,  83,  2317. 

1883-83.  Repairs  to  s.  p.  revet.,  and  plank- 
beam  wall,  85  1.  I.  plank-beam  revet,  and  692  1.  f. 
sand  fence  built  on  n.  side;  17,449  c.  y.  dr.  from 
"middle  ground,"  83, 183. 

1883-84.  1,906  c.  y.  dr.  from  chan.  bet.  ps., 
84, 1992. 

1884-85.  447  1.  f.  of  n.  p.  and  210  1.  f.  of  s.  p. 
repaired,  85, 2085. 

1885-86.  29,865  c.  y.  dr.  from  chan.  bet.  ps., 
86, 1770. 


'  N. p. ,  600' cribwork,  986' pilework;  s.  p. ,  502'  cribwork,  316'  pilework,  79,1628.  Cribs  damaged,  lost,  or 
displaced,69,33,97;  73,183;  73,279;  74,192;  76, ii, 512.  Breachof901.f.ins.p.duringwinterofl876-77, 
77,109,918.  Extraordinarysettlementofp., 70,142;  76,ii,S12.  1877.  200cordsofst. washedoutofps., 
78, 1213. 
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1886-87.  Site  dr.  and  loundation  pfles  driven 
for  50 1.  f.  of  cribwork  and  14  courses  of  same  built, 
87, 2198.  I 

1887-88.  S.  p.  extended  50'  under  contract' 
1,750  c.  y.  dr.,  88, 1916. 

1888-89.    6,000  o.  j.  dr.,  89,  2192. 

1889-90.  24,960  c.  y.  removed  by  U.  S.  dr.; 
4,390  c.  y.  dr.  by  citizens  of  South  Haven;  repairs 
to  n.  and  s.  ps.,  90,  2656. 

1890-91.  Kepairs  to  outer  crib  of  n.  p.  in 
progress,  91,  2700. 

1891-93.  11,670  0.  y.  dr.  from  clian.;  repairs 
to  outer  crib  of  n.  p.  completed;  double  sheet 
piling  driven  along  520*  of  rear  wall  of  n.  pile  revet. ; ' 
460  1.  f.  of  n.  plank  beam  changed  to  sheet-pile 
revet.;  192 1. 1.  of  sand  fence  built,  93,  2354. 

1893-93.  Outer  part  of  n.  p.  decked  over;  462 
1.  f.  n.  plank-beam  revet,  converted  into  sheet-pile 
revet.;  rebuilding  of  356  1.  f.  of  old  cribwork  in 
a.  p.  in  progress,  93,  2871.  A  tool  house  built, 
soundings  made,  gauge  readings  taken,  and  15,690 
c.  T.  dr.  93  2872. 
'  1893-94.'  Part  of  s.  p.  rebuilt  and  31,758  c.  y. 
dr.  94  2198 

1895-96.'  30,715 c.  y.  dr.,  96,  2684. 

1896-97.  Parts  of  the  n.  and  s.  p.  rebuilt,  97, 
2911. 

1897-98.  Extension  of  300'  to  s.  p.  in  course  of 
constr.,  98,  2501;  and  13,766  c.  y.  dr.,  98,  2502. 

1898-99.  20,711  c.  y.  dr.;  extension  of  s.  p.  in 
progress  and  p.  temporarily  repaired;  preparations 
made  for  permanent  repair  of  s.  p.  (drawmgs),  99, 
2907. 

1899-00.  13,390  0.  y.  dr.;  about  1,004'  of  s.  p. 
repaired  and  end  protected  by  50'  crib;  extension 
of  n.  p.  in  proCTess,  00,  3884. 

1900-01.  Extension  of  n.  p.  by  2  cribs,  each 
16i'  X  24'  X  100',  capped  with  6'  superstr.,  and  re- 

gair  of  254'  of  this  p.  adjoining  the  new  work, 
ontract  completed,  01,  3084. 

1901-0».    26,718  c.  y.  dr.,  03,  2146. 

1903-03.  33,384  c.  y.  dr.,  outer  end  n.  p.  and 
e.  revet,  repaired,  03, 1942. 

1903-04.  56,012  c.  y.  dr.,  damages  to  s.  p.  re- 
paired, 04,  2981-82. 

1904-05.    22,148  c.  y.  dr.,  06,  2166. 

1905-06.    7,913  c.  y.  dr.,  06, 1797. 

1906-07.  55,647  0.  y.  dr.  by  U.  S.,  26,321  o.  y. 
dr.  by  contract,  st.  placed  in  ps.,  07, 1960. 

1907-08.  84,190  c.  y.  dr.lby  U.  S.,  11,826  o.  y. 
dr.  under  contract,  08,  2032,  2033. 

1908-09.    17,586  c.  y.  dr.  by  U.  S.,  09,  2022. 

1909-10.  78,745  c.  y.  dr.  by  U.  S.,  372.63  cords 
St.  placed  in  p.  under  contract,  10,  2180. 

1910-11.  69,630  c.  y.  dr.  by  U.  S.,  559  t.  st. 
placed  in  p.  under  contract  (mainteu.),  107,475 
c.  y.  dr.  imaer  contract  (new  work),  11,  2378. 

1911-13.  New  work:  67,429  c.  y.  dr.,  repairs 
to  ps.,  work  on  p.  constr.  in  progress.  Main- 
tenance: 16,846  c.  y.  dr.  by  U.  S.,  10,447  c.  y.  dr. 
under  contract,  repairs  tops,  and  revet.,  13,2566-^7. 

PHTSICAI,  CHARACXEBISTICS.    (See  note 
to  title  of  work.) 

Genera],  of  South  E.,  66,  iii,  14,  iv,  148, 149. 

Lake  bed  around  and  bet.  ps.  generally  blue  clay, 
66,  iv,  161;  69,  97. 

'Treacherous  sands,  74, 193. 

Advance  of  shore  line,  76,  ii,  514. 

Result  of  soundings  in  1879,  79, 1628. 

Description  of,  93,  2870;  04,  550.  3057. 

Storms  damaging  works,  99,  2907. 

Condition  of  works,  01, 3085;  03,  2147;  03, 1942; 
04,  2982;  05,  2166. 

Damage  to  ps.  and  revet.,  03,  2147;  03,  1943; 
04,  2983. 

PLANS.    (See  Projects.) 

By  W.  J.  Casgrain:  (1)  Extension  of  both  H.  ps. 
to  12'  curve,  and  dr.  chan.  across  exterior  bar;  est., 
$120,300;  (2)  extension  of  both  H.  ps.  over  outer 


bar  to  12'  curve;  est.,  1186,994.    First  plan  adopted, 
and  appears  under  Projects.    66,  iv,  152;  74,  192. 

PKIVATB  AND  CORPORATE  WORK. 

Pierwork  and  close-pile  revet,  built  previous  to 
1866  by  citizens  of  South  Haven;  p.  light  supported 
by  private  subscriptions;  expend,  by  local  au.  in 
imp.  bet.  118,000  and  $20,000,  66,  iv,  148,  149;  68, 
120;  74, 192;  76,  ii,  514. 

Dr.  done  by  citizens  of  South  Haven,  90, 2656. 

Sec.  of  War  granted  George  Haimah  permission 
to  occupy  800'  of  s.  revet,  at  inner  end,  upon  con- 
dition that  he  maintain  this  portion  in  good  re- 
pair, 03,  2147. 

Conditions  imposed  on  city  by  au.  proi.  having 
been  fulfilled,  contract  for  dr.  entered  mto,  11, 
2377. 

Cost  of  repairs  to  damaged  portions  of  revet, 
reimbursed  by  Bonding  Co.  for  party  responsible 
for  damages,  13,  2567. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Graham,  2  parallel  crib  ps.  180'  apart; 
dr.  to  8';  est.,  $39,180,  S.  D.  42, 35th,  1st,  pp.  98, 176. 

Grig.  proj.  by  Maj.  Wheeler,  1866,  proposed  ex- 
tension of  2  parallel  ps.  120'  apart  from  mouth  of 
E.  to  12'  curve  in  lake,  protection  of  E.  banks  by 
sheet-pile  revet.,  and  dr.  a  chan.  12'  d.  bet.  ps.  and 
across  outer  bars;  est.,  $128,288, 66,  iv,  148;  74, 192: 
76,  u,  613;  79, 1628. 

By  Capt.  Farquhar,  1869,  p.  extension;  dr.  in 
Chan.;  removal  of  old  slab  p.,  69,  97;  74,  192;  76, 
ii,  512.  Eenewed,  1870,  70,  43,  142;  74, 1892, 1871. 
In  lieu  of  already  recom.  proj.,  to  widen,  deepen, 
and  revet  chan.  Eenewed,  1872-73,  73,  193;  76, 
ii,  513. 

By  Maj.  Mansfield,  1875,  400 1.  f.  revet,  on  n.  side 
and  an  extension  of  ps.  for  300  1.  f.;  est.,  $80,000, 
75,  260;  76,  ii,  513. 

In  1879  the  proj.  modified,  increasing  chan,  to 
14',  79, 1628;  81, 2236. 

Total  amount  app.,  1867  to  1886,  incl.,  $182,000. 
Amount  est.  to  complete  proj.,  1886,  $77,500,  86, 
316;  87,  2199;  93,  2356. 

In  1897  Capt.  Townsend  est.  $108,500  to  imp.  H , 
97,  2949;  (H.  D.  279,  54th,  2d,  with  map.) 

By  Capt  Harding,  1899,  applying  part  of  app. 
of  1899  to  extending  n.  p.  200',  99,  2907. 

Act  Mar.  3, 1905,  au.  proj.  as  per  H.  D.  119,  58th, 
2d,  and  provided  that  none  of  the  $50,000  app. 
shall  be  used,  except  for  mainten.  of  existing  chans., 
until  proper  dock  lines  shall  have  been  estab.,  and 
suitable  bulkheads  built  along  these  lines  by  city 
or  riparian  owners,  and  property  lying  on  chan. 
side  of  these  lines  shall  have  been  deeded  to  U.  S., 
05,  559. 

$10,000  of  1905  app.  made  immediately  available 
to  secure  16'  chan.  by  resol.  June  29,  1906,  06,  619. 

Col.  Adams  recom.  extension  of  both  ps.  600' 
each  to  properly  maintain  an  18'  chan.,  OS,  2033. 

SURVEYS. 

Directed  by  Maj.  Graham,  made  by  J.  E.  Mayer, 
1856  (S.  D.  42,  35th,  1st,  p.  96). 

Directed  by  Maj.  Wheeler,  made  by  W.  T.  Cas- 
grain, 1866,  66,  iii,  14,  iv,  148;  74,  192;  76,  ii,  514. 

By  Maj.  Wheeler,  1868,  76,  ii,  514. 

By  Capt.  Farquhar,  1869,  76,  ii,  514. 

By  Capt.  Farquhar,  1870-71,  7^  ii,  515. 

Sur.  au.  act  June  3,  18%;  made,  1897,  by  Capt. 
Townsend  (see  Projects),  97,  2948. 

Ex.  and  sur.,  with  view  to  obtaining  18',  au. 
act  June  13,  1902.  R.  by  Capt.  Keller,  Oct.  15, 
1902,  and  Jan.  10,  1903,  withplan  for  imp.;  est., 
$279,370,  and  $10,000  an.  mainten.  (H.  D.  119,  58th, 
2d),  with  map  04,  571,  3057. 

Maps.    80,  2028;  S4, 1992. 
Drawings.    (See  Operations,  1899.) 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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00-15     SAUGATUCK  HARBOR  AND  KALAMAZOO  RIVER, 

MICH. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

1895-1901 
1867-1901 
1902-1912 

$15,000 
1X1,939 

b 

Saugatuok  H.,  Mich 

c 

Saugatuck  H.  and  Kalamazoo  E.,  Mich 

354,000 

Total 

650,939 

Part  (a),  00-15    Kalamazoo  River  (Harbor),  Mich. 


APPROPRIATIONS. 

1896,     15,000,97,2915. 
1899,     10,000,99,2913. 

Total,  15,000 


COIUMERCE. 

Description  of,  95,  2844. 
Important  only  from  Late  Michigan  to 
tuck,  95,  2843. 


ENGINEERS. 

Chief  of  Engineers.  R.,  95,  396;  96,  356;  97, 
426;  98,  414,  424;  99,  491,  492;  00,  555,  556;  01, 
541. 

In  charge: 

Lt.  Col.  G.  J.  Lydecker,  1895-96,  1898.  R.,  95, 
2841;  96,  2739;  98,  2506,  2537. 

Capt.  C.  McD.  Townsend,  1897.    R.,  97,  2915. 

Capt.  C.  Harding,  1899-1901.  R.,  99,  2910,  2912; 
00,  3387,  3890. 

Capt.  Chas.  KeUer,  1901.    R.,  01,  309D. 

Assistants: 

B.  H.  Muehle.    R.,  95, 2843. 

G.  W.  Bunker.    R.,  98, 2539. 


PHYSICAL  CHARACTERISTICS. 

Description  ol,  95,  2842;  9C,  2741;  98,  2538. 
Borings,  98,  2540. 
Gauge  readings,  98,  2644. 
Discharge  observations,  98,  2542. 

PROJECTS. 

In  1896  Lt.  Col.  Lydecker  est.  «172,64S  or  $146,300 
to  imp.  the  U.,  96,  2742. 

By  Lt.  Col.  Lydecker,  1896,  making  a  new  cut 
through  to  Lake  Michigan  to  obtain  entrance  chan. 
of  12';  est.,  $150,000,  97,  2916. 

In  1897  Capt.  Townsend  est.  $5,000  to  $100,000 
to  imp.  E.,  Saugatuck  to  New  Eichmond,  by  4 
different  projs.,  98,  2637. 

Capt.  Harding,  1900,  est.  at  least  $200,000,  be- 
cause of  the  rise  in  prices  and  labor,  to  complete 
proj.  of  1896,  00,  3890. 

SURVEYS.    ' 

Ex.  of  E.,  mouth  to  Kalamazoo,  au.  act  Aug.  17, 
1894;  made,  1894,  by  Lt.  Col.  Lydecker  (R.  untov., 
mouth  to  Saugatuck;  lav.,  above  Saugatuck),  95, 
2841. 

Sur.,  Lake  Michigan  to  Saugatuck,  au.  by  resol. 
of  Feb.  13,  1896;  made  by  Lt.  Col.  Lydecker,  1896 
(see  Projects),  96,  2739. 

Sur.,  Saugatuck  to  New  Eichmond,  au.  act  June 
3,  1896;  made,  1897,  by  Capt.  To^rasend  (see  Proj- 
ects), 98,  2637. 


Part  (b),  00-15 


Saugatuck  Harbor,  Mich. 


APPROPRIATIONS. 

1868, 

*$23,900,  69,  33. 

1869, 

*6, 039,  69,22. 

1870, 

10,000,  70,  43. 

1871, 

10,000,71,41. 

1872, 

15,000,78,38. 

1873, 

10,000,73,39. 

1874, 

10,000,  74,  46. 

1875, 

10,000,76,49. 

1876, 

3,000,76,36,102 

1878, 

2,600,78,123. 

1879, 

5,000,  79, 165. 

1880, 

5,000,80,2028. 

1881, 

6,000,81,2034. 

1882, 

8,000,83,2315. 

1884, 

4,000,  84,  1991. 

1886, 

8,000,86,1770. 

1888, 

6,000,  88,  1915. 

1892, 

5,000,93,2353. 

1894, 

12,000,95,2792. 

1896, 

10,000,96,2689. 

1899, 

7,000,99,2911. 

1900, 

*2,600,OO,656. 

1901, 

*5,000,Ol,3089. 

Total, 

181,939 

COMMERCE. 

Considered  as  a  H.  ol  refuge,  67, 27, 130;  76, 258: 
76,  ii,  609. 

Benefits  of  imp.,  67, 130. 

Justification  ol  imp.,  67, 130;  76,  ii,  509. 

Local  iaterests,  67, 128, 129;  77,  917;  79, 1626. 

Present  and  future  C.  prospects  of  Saugatuck, 
89,  2203,  2204. 

H.  would  be  the  shipping  point  for  a  large  fruit 
area  if  reliable  navigation  were  afforded,  93,  2875; 
94,  2201;  95,  2790;  96,  2687. 

Shipments  ol  fruit  the  chief  C,  00,  3887. 

CONTRACTS. 

1869.  E.  A.  ConoUy,  materials  and  labor;  ex- 
pired Oct.  31;  extended  to  Aug.  30,  1870,  70,  140. 

1871.  F.  L.  Tebel,  materials  and  labor,  71, 
162.    Parkhurst  &  Wilkinson,  materials,  71, 162. 

1873.  J.  Eoost,  materials'  and  labor,  73,  276; 
annulled  and  the  work  done  by  hired  labor.  74. 
45,191.  '     ^ 

1874.  Coats  &  Gera,  materials  and  labor,  75. 
266. 

1880.    I.  P.  Geer,  revet,  constr.,  81,  2234. 

1887.  I.  F.  Geer,  brush,  $2.90  cord.  S.  Bed- 
ford, timber,  pile,  and  st.  Kelly,  Maus  &  Co.. 
iron,  87,  2197. 


*  Allotment. 
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1889.  Geer  <&  Crawford,  white  pine  timber, 
J18.85  M  f.  b.  m.  Parkhurst  &  WilldBson,  drift- 
bolts,  2(Mb.,  89, 2190. 

1897-98.  W.  A.  Starke,  dr.,  97,  2915;  98, 
2S0S. 

1899-00.  Greens  Dredging  Co.,  dr.,  99,  2911; 
00, 3887. 

1901.    S.  O.  Dixon,  dr.,  13*  c.  y.,  01,  3089. 

ENGIYEEBS. 

Cblet  of  Engineers.    B.,  67,  17,  26;  69,  33; 

70,  43;  71,  41;  73,  38;  73,  39;  74,  45;  75,  49;  76, 
102;  77,  108;  78,  123;  79,  165;  80,  217;  81,  295; 
83,  290;  83,  297;  84,  299;  85,  321;  86,  315;  87, 
283;  88,  266;  89,  302,  306;  90,  271;  91,  342;  93, 
328;  93,  370;  94,  341;  95,  379;  96,  336,  336,  350; 
97,  425;  98,  413;  99,  491,  492;  00,  565,  556;  01, 
540. 

Boards: 

To  consider  proj.  of  imp.  as  proposed  by  Capt. 
Farqubar.  Board  recom.  plan  proposed,  viz,  2,700 
1.  f.  of  revet,  for  the  protection  of  the  left  bank  of 
the  E.  from  abrasion,  69,  96,  99,  100;  74,  190. 
(Lt.  Col.  Woodruff,  Maj.  Wheeler,  and  Capt. 
Farquhar.) 

To  ex.  H.  and  recom.  modification,  if  any,  of 
plan  of  imp.  Board  recom.  injured  portions  of 
revet,  be  restored  and  that  the  B.  side  of  revet, 
be  protected  by  brush  and  St.,  76,  258;  76,  ii,  609, 
610.    (Majs.  Houston,  Wilson,  and  Mansfield.) 

In  charge: 

Maj.  J,  D.  Graham,  1865-67;  67,  17;  76,  li,  508. 
B.,  S.  D.  42,  35th,  1st,  pp.  99, 175. 

Capt.  F.  U.  Farquhar,  1869-72.  B.,  69,  96;  70, 
140;  71, 151;  73, 182. 

Capt.  S.  M.  Mansfield,  1872-80.  B.,  73, 191;  73, 
276;  74, 190;  75, 256;  76,  ii,  606;  77, 917;  78, 1212; 
79, 1625;  (Maj.)  80,  2007. 

Maj.  F.  Harwood,  1880-82.  B.,  80,  2027;  81, 
2233 

Maj.  D.  P.  Heap,  1882-83.    B.,  83,  2314. 

Capt.  D.  W.  Lockwood,  1883-87.  B.,  83,  1828; 
84, 1989;  8S,  2084;  86, 1769;  87,  2196. 

Maj.  S.  M.  Mansfield,  1888-89.    B.,  88, 1914. 

Maj.  W.  Ludlow,  1889-93.  B.,  89,  2189,  2202; 
90,  2654;  91,  2699;  93,  2350;  93,  2874. 

Lt.  Col.  G.  J.  Lydeclter,  1894-96,  1898.  B.,  94, 
2201;  95.  2790;  96,  2686.  2739;  98,  2504. 

Capt.  C.  McD.  Townsend,  1897.    E.,  97,  2913. 

Capt.  C.  Harding,  1899-1901.  B.,  99,  2910,  2912; 
00,  3887,  3890. 

Capt.  Chas.  Keller,  1901.    B.,  01,  3090. 

Assistants: 

W.  T.  Casgrain.    B.,  67, 128. 

W.  B.  Gaw.    B.,  73,  277. 

J.  B.  Mayer,  S.  D.  42,  35th,  1st,  p.  96. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.   Graham,   1867,  ps.,  revet.,   and  dr., 

$64,099.63,  S.  D.  42,  36th,  1st,  pp.  100,  175. 
By  Maj.  Wheeler,  1869,  ps.,  dr.  in  chan.  and  B., 

and  repairs  to  old  work,  $203,296.80,  67,  132;  74, 

190, 191;  76,  ii,  507,  509. 
By  Capt.  Farquhar,  1869  (see  Board  of  Engineers) , 

revet.,  p.  extension,  and  dr.,  $86,398.48,  69,  100; 

71,  41,  152;  73,  38,  192;  74,  190;  protection  of  old 
slab  p.,  $6,000,  70, 141;  74, 190;  76,  ii,  607. 

By  BE.,  1875,  protection  of  revet.,  $10,000,  75, 
259. 

By  Maj.  Mansfield,  1877,  addl.  for  completion  of 
existing  proj.,  $38,458.74,  77,  108,  917;  $39,058.74, 
79, 165,  1626. 

OFEBATIONS. 

1867-68.    Bepairs,!  69, 100. 

1869-70.  1,200 1.  f.  s.  side  pile  revet,  built,  70, 
141;  74, 190;  76,  ii,  508,  610. 

1870-71.  Minor  repairs;  revet,  on  left  side 
completed  to  e.  end  of  slab  p.,  71,  41,  151;  74, 190; 
76,ii,  510. 

1871-73.  365 1,  f .  built  for  protfiction  of  slab  p.; 
11,233  0.  y.  dr.,  73,  38, 182;  74, 190;  76,  ii,  608. 


1873-73.  2801.  f.  s.  side  pile  p.,  built;  repairs 
to  old  work;  pile  protection  completed,  73, 39, 276; 
74, 190;  76,  u,  611. 

1873-74.  Wing  dam  built  in  B.,  243  1.  f.,  75, 
45, 191. 

1874-7S.  400 1.  f.  n.  side  pile  p.  built  by  hired 
labor,  76,  49,  256;  76,  ii,  608,  611. 

1876-76.  334  1.  f.  n.  side  pile  revet,  built;  re- 
pairs to  s.  p.,'  76,  ii,  506,  508. 

1876-77.  Bepairs  to  old  work;  decking,  77, 
108,  917. 

1877-78.  St.  lightered  ftom  s.  to  n.  p.,  78, 123, 
1212. 

1878-79.    General  repairs,  79, 165, 1625. 

1880-81.  620'  of  pjle  and  edging  revet,  built; 
10,818  c.  y.  sand  dr.  from  lower  reach  of  revet.,  81, 
2233 

1881-83.  673  1.  f.  pile  and  edging  revet,  built; 
cut  12'  X  24'  z  1,660'  dr.  through  sand  deposit,  83, 
2315. 

1883-83.    Minor  repairs  to  s.  p.,  83, 1828. 

1883-84.  175  piles  removed  from  pile  dike 
above  the  bend;  33,890  c.  y.  material  dr.  from  bar 
at  entrance  and  chan.  bet.  the  ps.,  84, 1990. 

1884-85.  Bepairs  to  s.  p.,  pierhead  beacon, 
and  inner  work,  86,  2084. 

1887-88.  Superstr.  reconstr.  by  hired  labor 
completed,  88, 1915. 

1889-90.    25,594  0.  y.  dr.,  90,  2655. 

1890-91.    6,615  c.  y.  dr.,  91,  2699. 

1893-93.  47,820  c.  y.  dr.,  and  gauge  readings 
made,  93,  2875,  2876. 

1893-94.    17,706  c.  y.  dr.,  94,  2201. 

1894-95.    40,000  c.  y.  dr.,  95,  2790. 

1895-96.    19,000  c.  y.  dr.,  96, 2687. 

1896-97.    108,388  c.  y.  dr.,  97,  2914. 

1897-98.    24,563  c.  y.  dr.,  98,  2504. 

1898-99.    11,518  c.  y.  dr.,  99,  2910. 

1899-00.    Dr.,  00,  3887. 

1900-01.    36,416  c.  y.  dr.  under  contract,  01, 


PHTSICAJL  CHABACTEBISTICS.' 

General,  of  Kalamazoo  B.,  67, 128,  130;  69, 100; 

73,  278;  76,  ii,  508,  509,  510. 

Description  of,  89,  2189;  93,  2874;  96,  2687. 

In  1894,  on  account  of  shoaling,  H.  practically 
closed  to  navigation,  94,  2201.  In  1896  boats  that 
were  in  the  H.  detained  by  1.  d.  until  a  temporary 
chan.  could  be  made,  96,  2687. 

Saugatuck  and  Douglas  practically  without  an 
outlet,  1900,  to  Lalce  Michigan,  00,  3887. 

PLANS.    (See  Estimates  and  Projects.) 

By  Capt.  Farquhar,  1869,  revet.,  p.  extension, 
close  piling,  and  dr.,  69, 100. 

Maj.  Ludlow  reported,  after  an  ex.  in  1888,  that 
H.  was  not  worthy  of  imp.  to  the  extent  of  obtain- 
ing a  chan.  of  navigable  w.,  with  a  min.  d.  of  15' 
and  reconstr.  ps.,  as  recom.  by  BE.,  89,  2204. 

PEIVATE    (COBPOBATE    AND   PBIVATE) 
WOBK. 

Well-constructed  slab  p.  built  by  a  company  of 
manufacturers  and  shippers  with  a  subscribed 
capital  of  $30,000,  67,  130;  69,  33,  190;  74,  190; 
76,  ii,  509.  Bepairs  to,  extension  of,  and  protec- 
tion otn.  p.,  69, 100;  76,  ii,  509. 

Attempt  by  citizens  of  Saugatuck  to  scour 
through  bar  at  chan.  mouth,  90,  2656. 

PBOJECTS. 

By  Maj.  Graham,  1857,  parallel  crib  ps.  250' 
apart;  close  piling  within  B.;  dr.  to  8'  in  chan., 
S.  D.  42,  36th,  1st,  p.  100. 

By  Maj.  Wheeler,  1867,  parallel  crib  p.  extension 
to  12';  dr.  in  chan.  and  B.;  est.,  $203,295.80,  67, 27, 
130, 132;  74, 190;  76,  ii,  509. 

By  Capt.  Farquhar,  1869,  pile  revet,  on  s.  side 
2,700'  1.;  also  1,600'  on  n.  side,  770'  close  piling, 
192'  cribwork,  and  dr.;  est.,  $86,398,  69,  96,  100; 

74,  190;  76,  ii,  607.    Approv.  by  BE.,  69,  101; 
76,  ii,  510. 


1  Damages  by  B.  freshet,  69, 99, 100;  76,  ii,  509. 


[See  pp.  14-22  forT 
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To  secure  old  slab  p.,  1870,  by  a  facing  and  back- 
ing oi  pUework,  70,  43, 141;  76,  ii,  607.  Dr.  outfit 
to  be  paid  for  from  the  app.  for  this  and  other  Hs.; 
for  the  imp.  of  same,  69,  85. 

By  Capt.  Mansfield,  1873,  wing  dam  within  E., 
73,  277;  74, 191. 

Befects,  1875,  of  present  plan  of  imp.;  discussion 
of  various  projs.,  75,  258,  259. 

Recom.  of  BE.,  1875,  provided  for  the  extensive 
repair  of  revet,  already  built,  75,  258;  76,  ii,  509; 
87,  2196;  91, 2699. 

Lt.  Col.  Lydecker  est.,  1894,  $260,000  to  further 
imp.  H.,  witti  an  an.  cost  of  33,000  for  mainten., 
94,  2203. 

By  Lt.  Col.  Lydecker,  1896,  abandoning  the 
lower  part  of  the  R.,  and  making  new  cut  through 


to  Lake  Michigan  to  provide  an  entrance  chan. 
with  12'  (see  Kalamazoo  Elver),  96,  2688. 

By  congress,  1899,  keeping  the  old  route  open 
imtil  the  proposed  new  one  could  be  estab.,  99, 492. 

StJBVETS. 

By  Mai.  Graham,  1856,  S.  D.  42,  35th,  1st,  p.  95. 

By  Mai.  Wbeeler,  1867-68,  69, 101;  76,  ii,  508.    . 

By  Capt.  Farquhar,  1869-71,  69,  101;  76,  ii,  510. 

By  Capt;  Mansfield,  1872, 1876,  76,  ii,  511. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Ludlow,  89, 2202. 

Sur.  made,  1894,  by  Lt.  Col.  Lydecker,  94,  2201; 
and  an  ex.  made  in  1895  and  1896,  by  LI.  Col.  Ly- 
decker, 95,  2790;  96,  2687. 


Part  (c),  00-15 


Saugatuck  Harbor  and  Kalamazoo  River, 
Mich. 


APPaOPRIATIONS. 

1902,  115,000,02,2151. 


1903, 
1904, 
1905, 

1907] 

1909, 
1910, 
1911, 
1912, 


100,000,  03,  1947. 

*5,300,  04,  2984. 

75,000,05,2173. 

*4,7001 
*10,OOOU)7, 1954. 

75,000]  ' 

10,000,09,2024. 

20,000,  10,2184. 

30,000, 11,  2381. 
9,000, 13,  2571. 


Total,  354,000 

COMMERCE. 

In  1911, 16,560  t.  coal,  lumber,  salt,  etc.,  13,  2572. 

CONTRACTS. 

1903.    S.  O.  Dixon,  dr.,  20i|:  c.  y.,  03, 1948. 

1903.  The  Lydon  &  Drews  Co.,  dr.,  16}$  c.  y., 
03,  1948.  Burk,  Smith  &  Nelson,  constr.  of  p. 
(prices  given),  04, 2988. 

1904.  S.  0.  Dixon,  dr.,  17}*  c.  y.,  04,  2988. 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17J0  c.  y.;  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  9}(t  c.  y.,  05,  2174.  Leathern  &  Smith 
Towing  &  Wrecking  Co.,  St.  in  place,  $6.87}  cord, 
06, 1802. 

1906.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
16.%  e.  y.,  s.  m.,  06,  1802.  Bennett-Sohnorbaeh 
Co.,  constr.  sheet-pile  revet,  (prices  given),  07, 
1956. 

1907.  Greiling  Bros.,  dr.,  15.8it  c.  y.,  07,  1955. 
Robt.  Love,  repairing  s.  p.  and  constr.  revet, 
(prices  given),  08,  2038. 

1909.  The  Green  Stone  &  Quarrying  Co.,  st. 
in  place,  $13  cord,  09,  2025.  John  Smith,  dr.,  le** 
0.  y.,  10,  2184. 

1911.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
2O1I!  c.  y.,  p.  m.,  11,  2381;  and  dr.  at  17J0  c.  y., 
s.  m.,  and  200  c.  y.,  p.  m.,  13,  2571. 

ENGINEERS. 

Cliiet  of  Engineers.  R.,  03,  462;  03,  504;  04, 
551;  05,  560;  06,  620;  07,  645;  08,  691;  09,  728; 
10, 806,  831;  11, 861;  13, 1031. 

In.  cbSiFSCs 

Capt.  Chas.  Keller,  1901-03.    R.,  03,  2149. 

Maj.  J.  G.  Warren,  03,  498. 


Lt.  Col.  M.  B.  Adams,  1903-09.    R.,  03,  1945; 

(Col.)  04,  2984;  OS,  2169;  06,  1799;  07,  1952;  08, 

2035. 
Maj.  Chas.  Keller,  1908-09.    R.,  09,  2024 
Maj.  C.  S.  Rlch6, 1910-1912.  R.,  10, 2183;  (Lt.  Col.) 

11,  2380;  13,  2570. 

LEGAL  PROCEEDINGS. 

Projecting  land  deeded  to  U.  S.  for  removal,  to 
secure  better  chan.,  11, 2380. 

OPERATIONS. 

1901-03.  16,151  c.  y.  dr.  under  contract,  03, 
2149. 

1902-03.    31,129  c.  y.  dr.,  03, 1945. 

1903-04.  48,155  c.  y.  dr.;  piles  driven,  and 
work  on  new  p.  begun,  -04,  2984. 

1904-05.  40,313  c.  y.  dr.,  and  work  continued 
on  constr.  of  p.,  05,  2169. 

1905-06.  293,306  c.  y.  dr.,  and  work  continued 
on  new  p.,  06, 1799. 

1906-07.  Dr.  in  new  chan.,  and  work  in  prog- 
ress on  p.;  opening  up  new  chan.  bet.  Kalamazoo 
R.  and  Lake  Michigan,  07, 1952. 

1907-08.  Dr.,  repairing  p.,  and  continuing 
work  on  new  p.,  08,  2035. 

1908-09.    Dr.  and  work  on  p.,  09,  2024 

1909-10.    Dr.  and  repairs  to  p.,  10,  2183. 

1910-11.    6,766  c.  y.  dr.,  11,  2380. 

1911-12.  203,854  c.  y.  dr.  by  contract  (new 
work),  and  36,153  c.  y.  dr.  by  U.  S.  plant  for  main- 
ten.,  13,  2570. 

PHYSICAL  CHARACTERISTICS. 

Efiect  of  storms  on  constr.  work,  05,  2169. 
Depths  in  chan.,  07, 1964. 

PRIVATE  WORK. 

The  Chicago  &  South  Haven  Line  dr.  cut  through 
■hoals  to  imp.  their  approach  to  dock,  07, 1954. 

PROJECTS. 

Act  June  25,  1910,  modified  proj.  to  provide 
16'  X  90';  est.,  $36,000, 11, 862. 

SURVEYS. 

Pre.  ex.  au.  act  Mar.  3, 1909,  with  view  to  securing 
increased  d.  to  town  of  Douglas.  R.  by  Maj.  Rich^, 
July  13,  1909,  and  Jan.  5,  1910;  est.,  $36,000  (H.  D. 
635,  61st,  2d),  10,  831. 


*  Allotment. 
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00-23    HOLLAND  (Black  Lake)  HAEBOR,  MICH.' 


APPBOPBIATIONS. 

1852,  $8,000. 00,  S.  D.  42,  35th,  1st,  p.  58. 

1866,  55, 615.  31,  66,  iii,  10. 

1867,  51,000.  00,  67, 106;  70, 146. 

1870,  10,000.00,70,43. 

1871,  10,000.  00,  71,  41. 

1872,  10,000.00,78,38. 

1873,  12,000.00,73,39. 

1874,  15,000.00,74,45. 

1875,  15,000  00,  76,  49. 

1876,  15,000.00,76,102. 

1878,  10,000.00,78,123. 

1879,  6,000.00,79,165. 

1880,  6,000.00,80,2026. 

1881,  6,000.  00,  81,  2231. 

1882,  10,000.00,88,2312. 
1884,  15,000.  00,  84, 1989. 
1886,  5,000.00,86,1769. 
1888,  5,000.  00,  88, 1914. 
1890,  10,000. 00,  90,  2663. 
1892,  5,000.00,92,2360. 
1894,  15,000.  00,  96,  2794. 
1896,  10,000.  00,  96,  2692. 
1899,  37, 500.  00,  99,  2915. 

1901,  *l,O0O.  00,  01,3093. 

1902,  *3,200.00,  03,  2153. 
1902,  73,000.00,03,2163. 

1905,  65,000.00,06,2178. 

1906,  *10,000.  00,  06, 1806. 

1906,  70, 000.  00,  06, 1806. 

1907,  178, 452.  00,  07, 1958. 

1910,  12,000.  00,  10,  2186. 

1911,  16,000.00,11,2383. 

Total,  770,767. 31  (incl.  miso.,  less  $1.19  carried 
to  surplus,  $772,049.77,  13, 
2673). 
COMMERCE. 

Importance  as  H.  of  refuge,  S.  D.  42,  35tti,  1st, 
p.  87;  66,  iv,  108;  67, 107. 

C.  interests,  1867,  S.  D.  42,  35tti,  1st,  p.  87. 

Justification  of  imp.,  66,  iv,  107. 

Benefits  of  imp.,  67, 107;  68, 121. 

Requirements  of  C,  75,  49. 

Discussion  of  local  C.  interests,  77, 915. 

Rapidly  increasing,  97,  2951;  08,  731. 

Important,  03,  507. 

In  1911,  145,801 1.;  66,295  passengers,  13, 1034. 

Passenger  business,  1912,  of  Grand  Rapids, 
Holland  &  Chicago  Electric  Ry.,  connecting  with 
line  of  steamers,  especially  important;  &eight 
traffic  profitable,  13, 1034. 

CONTRACTS. 

1866.  J.  Roost,  materials,  67,  68, 108;  68, 122. 
L.  N.  Kimball,  materials,  67,  68,  108;  68,  122. 
J.  H.  Ledlie,  materials,  67,  58, 108;  68, 122.  J.  E. 
Miller,  labor  and  dr.,  67, 68, 108;' 68, 122. 

1869.  T.  S.  White,  materials  and  labor,  69, 95. 

1870.  W.  B.  Johnson,  materials,  71,  148,  160. 
J.  Roost,  material?,  71, 148,  150.  Pierce  &  Whal- 
ing, materials,  71, 148, 150. 

1871.  U.  Culbert  &  Co.,  materials  and  labor, 
71,  148,  150.  Pierce  &  Whaling,  materials,  71, 
148, 150. 

1873.  J.  Roost,  materials,  73,  276.  Culbert  & 
Hopkins,  materials  and  labor,  73,  276. 

1874.  Jan  Van  Dyk  &  Co.,  materials  and  labor, 
76,  265. 

1876.  T.  L.  Rosser,  materials  and  labor,  75, 
255. 

1876.  Squier  &  White,  materials,  labor,  and 
dr.,  77,  914 

1878.  N.  S.  Gere,  materials  and  labor,  79, 
1622. 

1879.  Squier  &  White,  dr.,  79, 1622. 

1883.  Dewar  &  Wing,  crib  constr.,  83,  1826. 
Contract  modified  to  repair  of  ps.,  83, 1827. 

1891.  E.G.  Crosby,  timber,  $18  M  t.,  and  brush, 
$4  cord.  Gaylord  &  Wing,  hemloclc  lumber,  $12 
M  f.    G.  W.  Crouter,  bolts  and  nails,  3.4$  lb.,  91, 


1897.  Green's  Dredging  Co.,  dr.,  97, 2918. 

1898.  W.  Starke,  dr.,  98,  2506. 

1899.  Green's  Dredging  Co.,  dr.    R.  Love,  p. 
repairs  (removing  old  work,  piles,  timber,  ironwork. 


epa 
it5, 


StO,  $24,004.17,  99,  2916. 

1900.  Green's  Dredging  Co.,  dr.,  00,  3894. 

1901.  Samuel  O.  Dixon,  dr.,  18i|!  c.  y.,  01, 3094. 
1903.    Samuel  O.  Dixon,  dr.,  18Ji|!  c.  y .,  03, 2164. 

1903.  Lydon  &  Drews  Co.,  dr.,  lOi*  c.  y.,  03, 
1950.  Robert  love  &  Co.,  repair  of  ps.,  $23,306, 
03, 1960. 

1904.  Samuel  O.  Dixon,  dr.,  17^$  c.  y.,  04, 
2993.  ' 

1906.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17W  c.  y.,  05,  2179.  Maodonald  &  Beau- 
vais,  extending  ps.;  prices  given,  06, 1803. 

1906.  Beimett,  Schnorbach  Co.,  repairing  p.; 
prices  given,  07, 1959. 

1907.  Century  Fuel  Co.,  coal  for  dr.  boat; 
prices  given,  07,  1969.  Macdonald  &  Beauvals, 
extension  of  ps.,  supple,  contract;  prices  given, 
07, 1969.  Bennett,  Schnorbach  Co.,  repairing  ps.; 
prices  given,  08, 2041. 

1908.  Leathem  &  Smith  Towing  &  Wrecking 
Co.,  St.,  $7.97  cord;  S.  P.  Bennett  Fuel  &  Ice  Co., 
coal  for  dr.  boat;  pricesgiven,  08, 2041.  Coliunbian 
Cons.  Co.,  repairs  to  p.;  prices  given,  08, 2042. 

1909.  S.  P.  Bennett  Fuel  &  Ice  Co.,  fuel;  prices 
given,  10,  2187.  Johnson  &  Basch,  furnishing  and 
placing  riprap,  $3.25 1.,  10,  2187. 

1910.  Century  Fuel  Co.,  coal;  prices  given,  10, 
2187. 

1911.  Indian  Refining  Co.,  fuel  oil  for  dr.; 
prices  given,  11, 2383. 

1913.  Indian  Refining  Co.,  fuel  oil  for  dr.; 
prices  given,  13,  2673. 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  20,  31st,  1st. 
S.  D.  1,  34th,  1st 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  5,  iii,  10;  67,  24, 
103;  68,  33;  69,  32,  105;  70,  42;  71,  40;  73,  38; 
73,  38;  74,  44;  76,  49;  76,  102;  77,  108;  78,  122; 
79,  164;  80,  217;  81,  295;  83,  289;  83,  297;  84, 
298;  85,  320;  86,  314;  87,  282;  88,  266;  89,  301; 
90,  271;  91,  341;  93,  327;  93,  371;  94,  343;  95, 
380;  96,  336;  97,  426,  435;  98,  414;  99,  492;  00, 
657;  01,  541;  03,  464;  03,  506;  04,  553;  06,  563; 
06,  623;  07,  649;  08,  695;  09,  730;  10,  808;  11, 
863;  13,1033. 

Boards.  1869.  For  the  consideration  of  certain 
structures  for  H.  imp.  on  Lake  Michigan;  opinions 
and  recom.,  69,  104,  106.  (Lt.  Col.  Raynolds, 
Majs.  Wheeler  and  McFarland,  and  Capt.  Far- 
quhar.) 

In  cliarge: 

Maj.  I.  D.  Graham,  1866-57.  R.,  S.  D.  42,  35th, 
1st,  p.  84. 

Maj.  J.  B.  Wheeler,  1866-69.  R.,  66,  iv,  104;  67, 
106;  68, 121. 

Maj.  F.  U.  Farquhar,  1869-72.  R.,  69,  94,  98; 
70, 138, 145;  71, 148;  73, 181. 

Maj.  S.  M.  Mansfield,  1872-80.  R.,  73,  191;  73, 
274;  74, 187;  76,  255;  76,  ii,  500;  77, 914;  78, 1211; 
79, 1622. 

Maj.  F.  Harwood,  1880-82.  B.,  80,  2026;  81, 
2030. 

Maj.  D.  P.  Heap,  1882-83.    R.,  83,  2312. 

Capt.  D.  W.  Iiockwood,  1883-87.  R.,  83,  1826; 
84, 1987;  85,  2083;  86, 1768;  87,  2194. 

Maj.  S.  M.  Mansfield,  1888-89.    R.,  88, 1913. 

Maj.  Wm.  Ludlow,  1889-93.  R.,  89,  2187;  90, 
2652;  91, 2696;  93,  2348;  93,  2877. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2206;  95,  2793;  96,  2690;  98,  2506. 

Capt.  C.  McD.  Townsend,  1897.  R.,  97,  2916, 
2950. 

Capt.  C.  Harding,  1899-1901.  B.,  99,  2913;  00, 
3891. 


*  Allotment. 


'  Sur.— B.,  Oct.  24, 1849;  est,  $116,018.08.    (H.  D.  482, 55th,  2d.) 


[See  pp.  14-22  for  1 
Lexplanatlons,  etc.  J 
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Capt.  Chas.  Keller,  1901-03.  B.,  01,  3093;  OS, 
2152. 

Lt.  Col.  M.  B.  Adams,  1903-08.  B.,  03, 1949;  04, 
■  2989;  06,  2176;  06, 1803;  07, 1966;  08,  2038. 

Mai.  Chas.  KeUer,  1908-10.    B.,  09,  2026. 

Maj.  C.  S.  BicM,  1910-1912.  B.,  10,  2185;  11, 
2382;  (Lt.  Col.)  13,  2S73. 

Assistants: 

J.  E.  Eowes.    B.,  S.  D.  20,  31st,  1st. 
Capt.  A.  Mackenzie.    B.,  66,  iv,  105;  67,  106; 
68, 121. 
F.  W.  Lehnartz.    B.,  00,  3892. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  J.  E.  Eowes,  1849,  through  cut  and  parallel 
ps.  to  20'  in  Lake  Michigan,  J105,225.78,  S.  D.  42, 
35th,  1st,  p.  84;  66,  iv,  104. 

By  Maj.  Graham,  1857,  ps.,  close  piling,  pile 
wharfing,  excavation,  and  dr.,  $128,343.02,  S.  D. 
42,  35th,  1st,  p.  86;  66,  iv,  104. 

By  Maj.  Wheeler,  1866,  completion  ot  present 
Chan.,  1106,238.04,  66,  iv,  105,  107.  109;  70,  145; 
74, 187. 

By  Lt.  Mackenzie,  1866,  imp.  at  the  pomt  recom. 
by  Maj.  Graham,  $242,272.75,  66,  iv,  107, 109. 

By  Maj.  Farquhar,  1870,  revet,  and  dr.,  $30,801.75, 
70,  42,  43,  139;  74, 188. 

Extension  of  ps.,  revet,  and  dr.,  $100,480.65,  70, 
148. 

By  Maj.  Mansfield,  1873,  p.  extension,  $50,000, 
73,  275;  74, 188, 189;  76,  ii,  501. 

P.  extension  and  repairs,  $16,033.80,  76,  ii,  500. 

P.  extension,  $32,000,  77, 914. 

Completion,  $37,833.40,  79, 165. 

OPEBATIONS.i 

Operations  suspended  from  1852  to  1866,  66,  5. 

1867-68.  N.  side,  224 1.  f.  crib  p.  built;  s.  side, 
128  1.  f.  crib  p.  built;  104,595  c.  y.  dr.;  cribs  sunk 
in  gap;  crib  displaced,  68,  33,  121;  74,  188;  76, 
ii,  503. 

1868-69.  N.  side,  32  1.  f.  crib  p.  and  32  1.  t. 
superstr.  built;  s.  side,  160  1.  f.  crib  p.  and  160  1.  f. 
superstr.  built,  69,  32.  94;  74, 188;  76,  ii,  603. 

1869-70.  N.  side,  575  1.  f.  pilework  built;  s. 
side,  32  1.  1.  crib  p.  and  32  1.  f.  superstr.  built;  re- 
pairs to  ps.,  70,  42, 138;  74, 188;  76,  ii,  603. 

1870-71.  N.  side,  32  1.  f.  crib  p.  built;  s.  side, 
100 1.  f.  crib  p.  built;  s.  p.  extended  inward  to  pre- 
vent breach,  71,  40, 148;  74, 188;  76,  ii,  603. 

1871-73.  N.  side,  320 1.  f.  pilework  and  32  1.  f. 
superstr.  built;  s.  side,  320 1.  f.  pilework  and  100 1.  f. 
superstr.  built;  protection  to  n.  pierhead  built, 
73,  38, 181;  74, 188;  76,  ii,  604. 

1873-73.  N.  side,  200  1.  f.  pilework  buflt;  s. 
side,  200  1.  f.  pilework  built;  32,526  c.  y.  dr.;  re- 
pairs to  both  ps.,  73,  39,  275;  74, 188. 

1873-74.  S.  side,  418  1.  f.  pilework  built,  74, 
44, 189. 

1874-75.  N.  side,  50  I.  f.  crib  p.  and  50  1.  f. 
superstr.  built;  s.  side,  100  1.  f.  crib  p.  and  100  1.  f. 
superstr.  built,  7S,  49,  255. 

1876-76.  N.  side,  100  1.  f.  crib  p.  and  100  I.  t. 
superstr.  built;  s.  side,  50  1.  f.  crib  p.  and  60  1.  f. 
superstr.  built,  76, 102,  ii,  500. 

1876-77. '  14,297  c.  y.  dr.;  minor  repairs,  77, 
108,  914. 

1877-78.  S.  side,  60  1.  f.  crib  p.  built;  35,775 
0.  y.  dr.;  700'  revet,  repaired,  78, 122, 1211. 

1878-79.  16,000  c.  y.  dr.;  3  cribs  bunt  but  not 
sunk;  repairs,  79, 164, 1622. 

1879-80.  2  cribs  placed  in  extension  of  n.  and 
s.  ps.,  80,  2026. 

1880-81.  Constr.  sand-catch  fences  and  repair 
of  ps.  by  hired  labor;  1,660  c.  y.  sand  dr.  from  en- 
trance Chan,  by  U.  S.  dr.,  81,  2231. 


1881-83.  1,042  1.  1.  sand-catch  fence  built  and 
repair  of  ps.  by  hired  labor;  9,330  o.  y.  dr.  from 
clmn.  by  V.  S.  dr.,  83,  2312. 

1883-83.    Eepairofps.,  83, 1827. 

1883-84.  460  1.  f.  superstr.  n.  p.  rebuilt  by 
hired  labor.  Material  furnished  under  contract 
with  Dewar  &  Wing,  84, 198S.         .     ,,^ 

1884-86.  Repairs  to  ps.  by  hired  labor,  85, 
2083. 

1886-86.    Eepairs  to  ps.  by  hired  labor,  86, 

1887-88.  Constr.  of  superstr.  by  hired  labor 
commenced,  88, 1914. 

1888-89.  Eepairs  to  ps.  and  sand  fences,  89, 
2187. 

1889-90.    17,626  c.  y.  dr.,  90,  2652. 

1890-91.    17,500  c.  y.  dr.,  91,  2697. 

1891-93.  Eepairs  to  ps.  and  revets,  and  constr. 
of  sand  fence',  93,  2348. 

1893-93.  15,587  c.  y.  dr.  and  gauge  readmgs 
made  for  the  adjustment  of  the  different  gauges  at 
the  Hs.  of  Lakes  Michigan  and  Huron,  93,  2877. 

1893-94.    12,584  0.  y.  dr.,  94,  2206. 

1894-96.  13,997  c.  y.  dr.,  an  old  wreck  removed, 
and  repairs  made  to  s.  p.,  96,  2793. 

1896-96.  24,733  c.  y.  dr.,  84  o.  y.  st.  removed, 
and  456 1.  f.  old  ps.  repaired,  96,  2691. 

1896-97.    Over  10,671  c.  y.  dr.,  97,  2917. 

1897-98.  12,088  c.  y.  dr.  and  203  1.  f.  n.  p.  re- 
built, 98, 2606. 

1898-99.    17,061  c.  y.  <i'^->  ^^'  2913. 

1899-00.  1,613'  of  H.  ps.  and  revets,  repaired; 
28,392  c.  y.  dr.,  00,  3892. 

1900-01.    30,702  c.  y.  dr.,  01,  3092. 

1901-03.    17,300C.  y.dr.,  03,  2162. 

1903-03.    35,571  o.  y.  dr.,  03, 1949. 

1903-04.    34,194  0.  y.  dr.;  repairs  to  ps.,  04, 


1904-06. 

2175. 

1906-06. 
to  damaged 

1906-07. 
ps.;  61,081  c. 

1907-08. 
dr.,  08,  2038 

1908-09. 
2026. 

1909-10. 
riprap  along 

1910-11. 
2383. 

1911-13. 


29,386  c.  y.  dr.;  repairs  to  ps.,  06, 

Dr.;  work  on  new  ps.  begim;  repairs 
ps.;  removing  snags,  06, 1803. 
.    Repairing  and  building  extension  to 
.  y.  dr.,  07, 1956. 

Work  on  ps.  continued;  69,205  c.  y. 

99,846  c.  y.  dr.;  work  on  ps.,  09, 

17,638  c.  y.  dr.;  work  on  ps.;  placin  g 

lake  face  and  converging  ps.,  10,  2185. 

73,119  c.  y.  dr.;  repairs  to  ps.,  11, 

18,694  c.  y.  dr.,  13,  2573. 


PHYSICAL  CHABACTEBISTICS. 

General  characteristics  of  Black  Lake,  70,  145; 
76,  ii,  502,  503,  606;  77,  915. 

Bed  of  marsh  clay,  66,  iv,  106. 

Sand  drift,  73,  276. 

Scour  of  sand  bet.  ps.,  74, 189. 

Advance  of  shore  Ime,  76,  ii,  505. 

Description  of,  93,  2877;  97,  2950. 

Damages  to  structures  by  storms,  06, 1804;  13, 
1033. 

Damages  and  loss  of  lives  by  storm  in  1906,  07, 
1957. 

Injury  to  p.,  10,  2186. 

H.  7±  m.  from  Saugatiick  on  the  s.  and  20  m. 
from  Grand  Haven  on  n.,  13, 1033. 

PLANS.    (See  Estimates.) 

By  J.  E.  Eowes,  1849,  through  cut  dr.  to  10' 
joining  Black  Lake  with  Lake  Michigan;  parallel 
ps.  to  20'  in  Lake  Michigan.  Auxiliary  br.  p.  in 
constr.  permanent  work.  General  plan  approv. 
by  BE.,  1863,  and  recom.  by  Maj.  Graham;  est., 
$105,225.78,  66,  iv,  104;  but  afterwards  modified. 


1  L.  of  ps.  constr.,  Aug.,  1867,  to  June,  1879,  79, 1623. 

Temporary  pile  wharfing  built,  1852,  to  cover  and  protect  possible  subsequent  work,  but  was  mostly 
destroyed  by  storms  before  any  permanent  p.  work  had  been  begun,  S.  D.  42,  36th,  1st,  p.  85.  Damages 
to  cribs  and  ps.,  68, 121;  69,  33;  70, 146.  Artificial  foundations  for  cribs,  66,  iy,  105, 106;  67, 106;  68, 
121;  69, 99;  70, 145;  76,  ii,  503.  Sand-tight  backing  for  pile  revet,  work,  74, 189;  76,  ii,  505.  Dr.  with 
a  steam  tug,  cost  per  o.  y. ,  30(|!,  73,  275;  74, 188;  76,  ii,  605.  History  of  operations,  70,  146;  74,  188;  76, 
ii,  600,  502;  79, 1624.    Remarks  on  work,  76,  ii,  605. 

Abstracts  of  materials  used  and  work  done,  67^,107;  68,122;  70,139;  71,149;  73,181.  Eevet.  rendered 
tight  against  sand,  79, 1662. 
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limiting  p.  extension  to  10'  instead  ol  20',  S.  D.  42, 
35th,  1st,  pp.  84,  86. 

B  j  Capt.  Farquliar,  1869,  protection  of  displaced 
portion  of  s.  p.  by  enrockment  and  close  piling, 
69,  98. 

By  Maj.  Mansfield,  repairs,  79, 1623. 

PKIVATE  WORK. 

H.  imp.  by  citizens  of  the  village  of  Holland 
(about  1860,  70,  146)  in  opening  a  new  outlet  for 
the  waters  of  Black  Lake  at  the  most  n.  of  the  2 
sites  proposed  by  Maj.  Graham,  but  not  the  one 
recom.  by  them.  Poor  condition  of  the  work  in 
1866,  66,  iv,  104, 105;  70,  145;  74,  184;  76,  ii,  502. 
Expend,  in  imp.  by  H.  commissioners  of  Holland, 
130,000,  66,  iti,  10,  ir,  106. 

Dr.  carried  on  by  the  citizens  of  Holland,  90, 
2652. 

Cost  of  repairs  to  ps.  damaged  by  vessel  of 
Graham  &  Morton  'Trans.  Co.  reimbursed  by 
owners,  11, 2383. 

PROJECTS.    (See  Estimates.) 

By  Maj.  Graham,  1857,  2  parallel  crib  ps.  to  12', 
and  a  through  cut  connectmg  Black  Lake  with 
Lake  Michigan,  revetted  with  close  piling;  the 
whole  to  be  dr.  to  12';  est.,  $128,343,  S.  D.  42,  35th, 
1st,  pp.  85.  89^175;  66,  Iv,  104. 

By  Maj.  wlieeler,  1866,  continuing  the  imp. 
begun  by  the  citizens  of  Holland.  P.  extension 
to  12'  in  Lake  Michigan.  Close  piling  to  12'  iu 
Black  Lake.  Sheathing  in  cut.  Dr.  to  12'  in 
Chan.;  est.,  S106,238.04,  66,  Iv,  104,  106;  67,  24, 
106;  68,  33,  121;  70,  145;  74,  187;  76,  ti,  503. 
Reasons  governing  choice  of  site  for  imp.  H.  en- 
trance, 66,  iv,  104, 106;  67,  106. 

By  Capt.  Farqunar,  1869,  repairs  to  old  n.  and  s. 
brush  ps.  Protection  p.  to  sand  hill,  69,  98. 
Approv.  srnd  recom.  by  BE.,  70, 146. 

By  BE.,  1869,  protection  of  portion  of  the  s.  p. 
lately  built  by  an  enrockment,  69,  104.  Dr.  at 
head  of  cut,  69,  94;  70,  146;  approv.  by  Chief  of 
Engineers,  69,  105;  70,  146.    Manner  of  con-str.  of 

Sile  p.  proposed  for  this  and  other  works  on  Lake 
[ichigan  approv.  with  certain  provisos,  69,  104, 
105. 


By  Capt.  Farqiihar,  1869,  to  apply  $4,000  from 
app.  of  this  H.  toward  purchase  of  a  dr.  outfit  for 
use  at  this  and  neighbormg  Hs.,  69,  85. 

By  Mai.  Fajquhar,  1870,  further  p.  extension, 
to  depend  on  the  relative  cost  each  year  ol  dr.  and 
p.  buading,  70,  42, 139;  76,  ii,  503. 

By  Maj.  Mansfield,  1873,  p.  extension,  74,  188; 
76,  ii,  501,  506.  1876,  extension  of  s.  p.  and  repairs 
to  old  work,  76, 102,  li,  500.  1877,  crib  p.  extension, 
77, 108,  914. 

Projects  of  1866  and  1873  proposed  chan.  of  en- 
trance of  navigable  w.  and  not  less  than  12'  d., 
by  p.  extension  and  dr.  Est.,  1866,  $106,238.04, 
66,  iv,  104;  83,  1827.  From  1852  to  1884,  $238,- 
673.23  had  been  expend.;  resulted  in  obtaining 
Chan,  of  entrance  9'  d.,  84, 1988, 1989. 

In  1883  Capt.  Lockwood  proposed  placing  an 
addl.  crib  50' 1.  at  outer  end  of  each  p.,  and  com- 
pleting repairs  to  the  ps.;  est.,  $35,000,  84, 1989. 

In  1891  Maj.  Ludlow  proposed  completion  of  the 
imp.  by  p.  extension,  repairs,  and  dr.;  est.,  $45,000, 
91  2697 

By  Capt.  Townsend,  1897,  extending  n.  p.  800' 
and  s.  p.  700',  and  dr.  16'  chan.;  and  also  repair  of 
existing  structures;  est.,  $240,000,  97,  2950;  (draw- 
ings), 99,  2916. 

Modified  plan,  1905,  by  Col.  M.  B.  Adams,  to 
extend  p.  and  w.  entrance  to  300'  (see  map),  06, 
2176. 


SURVEYS. 

By  Maj.  Graham,  1856,  S.  D.  42,  35th,  1st,  p.  84. 

By  Maj.  Wheeler,  1866;  made  by  Lt.  Mackenzie, 
66,  iv,  104, 105;  67, 106;  76,' ii,  502. 

By  Mai.  Wheeler,  1868,  76,  ii,  503. 

By  Maj.  Farquhar,  1869, 1870, 1871.  76,  ii,  504. 

By  Maj.  Mansfield,  1874,  76,  ii,  505. 

Soundings  taken,  1877,  78, 1211. 

Sur.  for  d.  of  16'  au.  act  June  3, 1896;  made,  1897, 
by  Capt.  Townsend  (see  Projects),  97,  2950. 

Cong,  docs.,  eto.,  relating  to  exs.,  surs.,  plans, 
eto.,  13, 1033. 

Maps.  66,  No.  5.  Showing  p.  extensions,  OS, 
2177. 


00-23  (a) 


PIGEON  KIVER,  MICH. 


ENGINEERS, 
Cbief  of  Engineers.    R.,  10,  831. 

In  Charge:  Maj.  Chas.  Keller,  10,  801. 


SURVEY. 

Pre.  ex.,  au.  act  Mar.  3, 1909,  R.,  by  Maj.  Keller, 
Sept.  21,  1909  (unfav.),  (H.  D.  413,  61st,  2d),  10, 
831. 


00-24 


GRAND  HAVEN  HARBOR,  MICH.' 


APPROPRIATIONS. 


1852, 

2  $2, 000. 00,  66,  iii,  34;  74, 184. 

1866, 

65,000.00,66,111,10,34 

1867, 

40,000. 00,  67, 108;  74, 187. 

1869, 

*1, 866. 15,69,22;  74,187. 

1869, 

*  '  500.  00,  70,  42. 

1870, 

10,000.00,70,42. 

*il,885,00,  70,40, 129. 

1871, 

6,000.00,71,40. 

1872, 

15,000.00,73,38. 

1873, 

75,000.00,73,38. 

1874, 

50,000.00,74,44. 

1876, 

15,000.00,76,102. 

1878, 

15,000.00,78,122. 

1879, 

9,000.00,79,164. 

1880, 

60,000.00,80,2023. 

1881, 

60,000.00,81,2222. 

1882, 

40,000.00,83,2309. 

1884, 

60,000.00,84,1986. 

1886, 

30,000.00,86,1766. 

1888, 

25,000.00,88,1912. 

1892, 
1894, 
1896, 
1899, 
1902, 
1902, 
1904, 
1905, 
1905, 
1907, 
1909, 
1910, 
1911, 


$75,000.00, 
90,000.00, 
25,000.00, 
20,000.00, 

10,000.00, 

10,000.00, 

*10,000.  00, 

*20,000.  00, 

*30,000.  00, 

30,000.00, 

50,000.  00, 

*100,000.00, 

10,000.00, 

34,000.00, 


90,  2647. 
93,  2340. 

95,  2798. 

96,  2G95. 
99,  2919. 

03,  21S7. 

04,  2998. 

04,  2998. 

05,  2182. 
05,  2183. 
07, 1961. 

09,  2031. 

10,  2190. 

11,  2386. 


Total,  1,065,251.15  (incl.  receipts  from  sales, 
etc.,  and  $1,885  allotted, 
1870,  from  Frankfort  H., 
Mich.,  $1,070,828.07,  13, 
2576). 


*  Allotment. 

1  Sur.— R.,  Dec.  15, 1849;  est.,  $140,175.63.    (H.  D.  482, 55th,  2d.)    »  Allotted  from  St.  Josephs  H. 

!  S.  Ex.  D.  42, 35th,  1st,  p.  92.  *  AUotted  from  Frankfort  H. ,  Mich, 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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COMMERCE. 

n.  of  refuge,  importaQce  as,  67,  109;  68,  122; 
75,  253;  76,  u,  495. 

Importance,  S.  Ex.  D.  42,  35tli,  1st,  p.  89;  67, 
109. 

C.  importance  of  H.,  S.  Ex.  D.  42,  35th,  1st,  pp. 
89,  90;  S.  Ex.  D.  16,  34tll,  3d,  pp.  207,  209,  243,  251, 
383,  394;  68,  122;  69,  93;  70,  138;  71,  147;  76,  ii, 
496;  79, 164, 1619. 

Lumber  interests,  67,  108;  69,  93;  76,  ii,  496; 
80,  2021. 

Losses  to  shipping  occasioned  by  forming  of  bar 
across  H.  mouth,  80,  2019,  2020. 

Importance  of,  03,  466. 

Greater  d.  required  in  H.  than  provided  by  proj., 
which  depends  on  proj.  d.  of  Grand  R.,  08,  2043. 

Rates  to  Chicago  oy  vessel  about  14%  lower  than 
by  rail,  09,  733. 

Increase  in  water-borne  C,  1900-09.  Local  rates 
to  Chicago  16%  lower  than  by  rail,  10,  811. 

In  1911,  641,816 1.,  13, 1035. 

H.  of  considerable  importance  for  years;  w.  ter- 
minus of  Detroit,  Grand  Haven  &  Milwaukee 
branch  of  Grand  Trunk  RR.,  in  connection  with 
which  is  run  throughout  year  2  lines  of  SS.  to 
Milwaukee,  and  one  of  these  operating  2  large  car 
ferries.    There  are  other  traffic  !mes. 

Water  traffic  is  99±%  through  traffic;  156,000± 
t.,  1900;  642,000±  t.,  1911. 

Local  rates  to  Chicago  15%  lower  than  rail. 
Passengers,  1911,  78,738,  13, 1036. 

CONTRACTS. 

1866.  H.  Squier,  materials  and  labor,  66,  iv, 
100. 

1867.  J.  H.  Ledlie,  materials  and  labor,  67, 
109.    R.  A.  ConoUy,  materials  and  labor,  67,  109. 

1868.  R.  A.  donolly,  contractor,  overpaid  by 
mistake;  2  claims  made;  1  disallowed,  68,  124. 
Alleged  frauds  of  P.  A.  Woolley  and  others,  68, 124. 

1869.  Squier  &  White,  materials  and  labor, 
69  93. 

1870.  T.  S.  White,  materials  and  labor,  71, 
146.  Pierce  &  Whaling,  materials,  71, 146.  G.  P. 
Adams  &  Bro.,  materials,  71, 146. 

1873.  T.  S.  White,  materials  and  labor,  73, 
272,  274. 

1873.  Squier  &  White,  materials  and  labor, 
73,  273,  274. 

1874.  Squier  &  White,  materials  and  labor, 
75,  254. 

1876.  James  Caldwell,'  materials  and  labor, 
77,  913. 

1878.  Henry  S.  Dale,  materials  and  labor,  79, 
1618, 1621. 

1880.  H.  S.  Dale,  p.  extension,  canceled,  80, 
2019.    Squier  &  White,  revet,  constr.,  81,  2222. 

1881.  J.  W.  Dermis,  pile  foundation,  81,  2222. 

1883.  Gillen  &  Kirby,  p.  constr.  and  dr.,  the 
latter  at  404  c.  y.,  83, 1825. 

1884.  H.B.Herr,  p.  constr.,  85,  2080. 
1886.    T.  W.  Kirby,  St.  and  edgings,  86,  1767. 

Kelly,  Maus  &  Co.,  iron,  2^*  lb.,  86,  1767.    Cutler 
&  Savidge  Lumber  Co.,  timber,  86, 1767. 

1889.  Hagen  &  English,  St.,  S7.90  cord,  89, 
2186.  T.  W.  Kirby,  edgings,  $1.20  cord.  Cutler 
&  Savidge  Lumber  Co.,  timber,  $16.75 1,000  f.  b.  m.; 

.  and  plank,  $13.50  1,000  f.  b.  m.,  89,  2186.  Park- 
hurst  &  Wilkinson,  driftbolts,  2.050  lb.,  89,  2186. 
C.  Bemer,  p.  constr.,  $14,956,  89,  2186. 

1890.  E.  G.  Crosby,  timber  crib  constr.,  $23,418, 
91,  2695.  E.  G.  Crosby,  pine  piles,  100  1.  f.,  and 
white  pine  timber,  $17  M  f.;  Gaylord  &  Wing, 
white  pine  plank,  $15  M  f.;  Parkhurst  &  Wilkin- 
son, tie  rods,  30  lb.;  F.  A.  Hagen,  St.,  $2.24  cord, 
91,  2695. 

1893.  Truman  &  Cooper,  extension  and  repair 
of  s.  pj  $2,047,  93,  2345.  Wisconsin  Dredging  & 
Dock  Co.,  p.  constr.;  aggregate  of  bid,  $47,947.05, 
93,  2883. 

1893.  E.  D.  Weimer,  pine  timber.  $25.25 1,000'; 
oak  timber,  $31  1,000',  93,  2884.  Parkhurst  & 
Wilkinson,  driftbolts,  2^0  lb.;  screw,  2J0  lb.,  93, 
2884. 

1899.  Green  &  Wenzell,  p.  repairs  (removing 
old  work,  timber,  ironwork,  St.),  $8,185.66,  99, 2919. 
Green's  Dredging  Co.,  dr.,  99,  2920. 


1900.  Green's  Dredging  Co.,  dr.,  00,  3898. 

1901.  S.  O.  Dixon,  dr.,  130  c.  y.,  01,  3097. 

1903.  Robert  Milieu  &  Co.,  repair  of  n.  p.; 
prices  given,  03, 1955. 

1904.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  16.90  0.  y.,  04,  2998.  Robert  Love,  repair 
of  s.  p.,  prices  given,  05,  2183. 

1905.  Leathern  &  Smith  Towing  &  Wrecking 
Co.,  1,312  cords  st.  filling,  $5.90  cord,  06, 1810. 

1907.  Centiuy  Fuel  Co.,  coal  (prices  given),  07, 
1961. 

1908.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal  (prices 
rfven),  08,  2044.  The  Green  Stone  &  Quarrying 
Co.,  St.  (prices  given);  Burk,  Smith  &  Nelson,  re- 
pair of  s.  p.  (prices  given),  09,  2032. 

1909.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal  (prices 
given),  09,  2031. 

1910.  Century  Fuel  Co.,  coal  (prices  given),  10, 
2190.  J.  E.  Hathaway  &  Co.,  repair  of  s.  revet, 
(prices  given),  10, 2191. 

1911.  Robert  Love  &  Sou,  repairs  to  n.  revet, 
(prices  given);  Leathem  D.  Smith,  furnishing  and 
placing  St.,  8,000  t.,  $1.20  t.;  Indian  Refining  Co., 
crude  or  fuel  oil — crude,  2.70  gal.;  fuel  oil,  2.40  gal., 
11,  2387. 

1913.  Indian  Refining  Co.,  fuel  oil  for  dr.  Meade, 
3.240  gal.,  13,  2.577. 

DOCUMENTS.    (Not    published    in    reports.) 
S.  D.  16,  34th,  3d. 

ENGINEERS. 

Chiel  ot  Engineers.  R.,  66, 5,  iil,  10,  34,  iv,  98; 
67,  24;  68,  33;  69,  32;  70,  42;  71,  40;  73,  37;  73, 

38;  74,  44:  75,  48;  76, 101,  ii,  497;  77, 107;  78, 122; 
79,  164;  80,  217,  2023;  81,  294;  83,  288;  83,  296; 
84,297;  86,319;  86,314;  87,281;  88,255;  89,300; 
90,270;  91,340;  93,320;  93,372;  94,343;  96,381; 
96,337;  97,427;  98,415;  99,494;  00,557;  01,542; 
03,465;  03,508;  04,665;  05,563;  06,625;  07,649; 
08, 695;  09,  732;  10, 810,  832;  11, 864;  13, 1034, 1068. 

In  chaiee; 

Mai..J.  D.  Graham,  1865-57.  R.,  S.  D.  42,  36th, 
1st,  p.  89. 

Maj.  J.  B.  Wheeler,  1866-69,  76,  il,  497,  498.  R., 
66,  iv,  91,  99;  67, 108;  68, 122. 

Capt.  F.  U.  Farquhar,  1869-72.  R.,  69,  93;  70, 
137;  71, 146;  73, 181. 

Capt.  S.  M.  Mansfield,  1872-80.  R.,  73, 189;  73, 
272;  74, 184;  75,  252;  76,  ii,  493;  77,  912;  78, 1208; 
79, 1618;  (Maj.)  80,  2019. 

Maj.  F.  Harwood,  1880-82.  R.,  80,  2019,  2024; 
81,  2219. 

Maj.  D.  P.  Heap,  1882-83.    R.,  83,  2307. 

Capt.  D.  W.  Lockwood,  1883-87.  R.,  83,  1822; 
84,  1984;  86,  2079;  86, 1766;  87,  2191. 

Maj.  S.  M.  Mansfield,  1888-89.    R.,  88, 1911. 

Maj.  W.  Ludlow,  1889-93.  R.,  89, 2184;  90, 2646, 
2648;  91,  2692;  93,  2340,  2346;  93,  2879. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2208;  95,  2795;  96,  2693:  98,  2609. 

Capt.  C.  Mob.  Townsend,  1897.    R.,  97,  291S. 

Capt.  C.  Harding,  1899-01.  R.,  99,  2917;  00, 
3895. 

Capt.  Chas.  Keller,  1901-03.  R.,  01,  3096;  03, 
2155. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  R.,  03,  1952; 
(Col.)  04,  2993;  06,  2179;  06,  1807;  07,  1960;  08, 
2042. 

Maj.  Chas.  Keller,  1909-10.    R.,  09,  2030. 

Maj.  C.  S.  Riohg,  1910-12.  R.,  10,  2188;  (Lt.  Col.) 
11,2384;  13.2574. 

Assistants: 

J.  R.  Rowes,  S.  D.  20,  31st,  1st. 

Lt.  A.  Mackenzie.    R.,  66,  iv,  100;  67, 108;  68, 

j!  F.  Sanders,  68, 124. 

S.  C.  Mower,  79, 1618.    R.,  75,  263;  78, 1209. 

.1.  Maofie.    R.,  79, 1621. 

F.  W.  Lehnartz.    R.,  00,  3896;  03,  2165. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Asst.  Rowes,  1849,  sheath  piling,  $21,950,  S. 
Ex.  D.  42,  35th,  1st,  p.  91. 


'  Contract  extended,  78, 1208. 
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By  Maj.  Graham,  1857,  extension  of  ps.  to  12'  of  w., 
dr.  and  revet.,  J160,185.60,  S.  Ex.  D.  42, 35th,  1st,  pp. 
92,  95, 175;  66,  iv,  99. 

By  Maj.  Wheeler,  1866,  repairs  to  RR.  p.,  sheet 
piling,  and  extension  of  s.  p.,  J105,111.21,  66,  iv,  99, 
100;  74, 184. 

By  Lt.  Mackenzie,  1866,  completion,  S352,770.47, 
66,  iv,  101;  76,  ii,  494. 

N.  p.  extension,  1867,  $200,000,  67,  108;  68,  123; 
69,32,93;  70,138;  71,40,147;  73,38;  74,184;  76, 
ii,  494.  ■ 

Revised  by  Maj.  Wheeler,  1867,  completion, 
1200,111.21,  68,  33. 

By  Capt.  Mansfleld,  1872,  completion,  $233,300, 
72, 190;  74, 185;  76,  ii,  495. 

Extension  of  n.  p.  and  pile  revet.,  1875,  $51,000, 
76,  254;  76,  ii,  495. 

Completion  of  existing  proj.,  1879,  $20,148.96,  79, 
164, 1619. 

LEGAL  PROCEEDINGS. 

U.  S.  dist.  atty.  requested  to  take  steps  to  secure 
reimbursement  tor  damage  to  ps.  by  SS.  in  1902, 03, 
2156.    Cost  of  repairs  refunded  by  owners,  03, 1963. 

Condemnation  proceedings  instituted-  to  acquire 
possession  of  RR.  lands  bordering  upon  basin  bacic 
of  inner  portion  of  s.  p.,  to  be  used  for  storage  and 
repair  purposes,  10,  811;  13, 1035. 

OPERATIONS.! 

1866-67.  S .  side,  192 1.  f.  crib  p.  and  500 1.  f.  pile 
revet,  built  (repairs  to  old  work),  67,  24,  108;  74, 
184;  76,  ii,  498. 

1867-68.  S.  side,  100  1.  f.  crib  p.,  1,943  1. 1.  pile 
revet.,  and  192  1.  f.  superstr.  built  (repairs  to  old 
work),  68,  33,  123,  126;  74, 184;  76,  ii,  498. 

186S-69.  S.  side,  100  1.  f.  crib  p.  built  (repairs 
to  old  work),  69,  32,  93;  74, 184;  76,  ii,  498. 

1869-70.  S.  side,  32 1.  f.  crib  p.  built  (repairs  to 
old  work),  70,  42, 137;  74, 184;  76,  ii,  499. 

1870-71.  Repairs  to  old  work,  71,  40,- 146;  74, 
185;  76,  ii,  499. 

1871-78.  Repairs  to  old  work,  73,  37, 181, 189; 
74, 185;  76,  ii,  499. 

1873-73.  S.  side,  7001.  f.  pilerevet.  built  (repairs 
to  old  work),  73,  38,  272;  76,  ii,  499. 

1873-74.  N.  side,  1,606  1.  f.  pile  revet,  built; 
45,488  c.  y.  dr.,  74, 185;  76.  ii,  499. 

1SV4-7S.  N.  side,  300  1.  f.  crib  p.  and  600  1.  1. 
pile  revet,  built.  S.  side,  500  1.  f.  pue  revet,  built; 
13,530  0.  y.  dr.,  75,  48,  252;  76,  ii,  499. 

1875-76.  N.  side,  30O 1. 1.  superstr.  built  (work 
unfinished  at  date  of  last  an.  B.  completed),  76, 
101,  ii,  493. 

1876-77.  Damages  repaired;  pierheads  rip- 
rapped,  77, 107,  912. 

1877-78.  N.  side,  150  1.  t.  crib  p.  and  160  1.  f. 
superstr.  built  (cribs  rlprapped;  repairs),  78,  122, 
1208. 

1878-79.  N.  side,  150 1.  f.  crib  p.  built  (repairs; 
willows  planted),  79, 164, 1618, 1620. 

1879-80.  Chan,  through  bar  at  n.  mouth 
redr.;  superstr.  on  n.  p.  extension  completed,  80, 
2019. 

1880-81.  Work  commenced  upon  pile  and 
slab  revet,  and  s.  p.  extension;  extensive  repairs 
to  ps.  and  revet,  by  day  labor;  wreck  of  schooner 
Catchpole  removed;  6,910  1.  1.  catch-sand  fence 
built,  81,  2220,  2221. 

1881-83.  1,633  1.  f.  pile  revet,  completed  and 
reinforced  by  anchor  ps.;  pile  foundation  for  3 
cribs  driven  and  cribs  placed:  6,470  1.  f.  catch-sand 
fence  built;  portions  of  n.  and  s.  revets,  refilled  by 
hired  labor,  83,  2307,  2308. 

1883-83.  3  cribs  placed  in  extension  of  s.  p., 
riprap  placed  along  Chan,  i^e,  and  sheet  piling 
along  s.  face  of  same;  100  1.  f.  of  cribwork,  with 
superstr.,  placed  in  extension  of  s.  p.;  repairs,  by 
day  labor,  to  pile  p.  and  n.  and  s.  revet.;  16  oak- 
timber  aprons  placed  bet.  piles  and  cuts;  1.960  1.  f. 
catch-sand  fence  built,  83, 1S22, 1823, 1824. 


1883-84.  700 1.  f.  superstr.  on  s.  p.  rebuilt,  84, 
1985. 

1884-83.  710 1. 1.  s.  p.  and  2  outer  cribs  refilled 
and  redeoked;  also  802 1.  f.  revet,  repaired,  by  hired 
labor,  85,  2079. 

1885-86.  S.  p.  extended  by  200  1. 1.  cribwork; 
breaches  in  pierhead  and  revet,  repaired,  86, 1766. 

1886-87.  Completion  of  new  superstr.  to  n.  p . ; 
repairs  to  ps.;  progress  on  cribs  for  s.  p.  extension, 
87  2191. 

1887-88.  S.  p.  extended  62'  and  n.  p.  160' 
under  contract;  repairs  to  s.  p.  by  hired  labor,  88, 
1912. 

1888-89.  Extensive  repairs  to  s.  p.  revet.;  100 
1.  f.  cribwork  built,  89,  2184. 

1889-90.  N.  p.  extended  160':  2,388  1.  f.  of 
s.  p.  revet,  repaired;  600  1.  f.  sand  fence  built,  90, 
2647. 

1890-91.  6,000  c.  y.  dr.;  coustr.  of  cribwork 
for  p.  extension  begun;  repairs  to  plant,  91,  2694. 

1891-93.  Constr.  of  cnb  in  extension  of  s.  p.; 
sunken  end  of  s.  p.  rebuilt,  and  repairs  made  to 
timber  and  filling  of  n.  and  s.  ps.,  93,  2342. 

1893-93.  Repairs  made  to  s.  revet.,  93,  2880; 
and  extension  of  n.  and  s.  ps.  in  progress,  93,  2881. 
Repairs  made  to  U.  S.  dr.  plant,  93,  2881. 

1893-94.  P.  extension  in  progress,  and  repairs 
made,  94,  2209. 

1894-95.  P.  extension  completed,  and  general 
repairs  made,  95,  2796. 

189.5-96.    S.p.  repaired,  96,  2694. 

1896-97.  Repairs  made  to  s.  p.  and  store- 
house, and  8,320  c.  y.  dr.,  97,  2919. 

1897-98.    40,942  c.  y.  dr.,  and  ps.  repaired,  98, 


2609. 

1898-99. 
2917. 

1899-00. 

1900-01 

1901-03, 


Minor  repairs  made  to  works,  99, 


Repairs  of  works,  00,  3896. 
Minor  repairs  to  s.  p.,  01,  3095. 
Slight  repairs  to  s.  p.;  attempt  made 
to  remove  shoal  at  entrance  by  scorning  with  SS. 
propeller,  03,  2165. 

1903-03.  14,533  c.  y.  dr.  by  U.  S.  plant;  re- 
pairs to  ps.,  03, 1952. 

1903-04.  Repairs  to  s.  revet,  and  p.,  480  cords 
riprap  used;  n.  p.  repaired;  76,677  c.  y.  dr.  \mder 
contract;  other  repairs  to  works,  04, 2994-95. 

1904-05.  Riprapping  s.  revet.,  233.7  cords 
riprap  placed,  OS,  2179.  Further  extensive  re- 
pairs to  s.  p.  by  removing  damaged  portion,  sinking 
new  cribs,  etc.,  2,192  cords  riprap  and  367  cords 
brush  placed;  23,423  c.  y.  dr.  by  contract,  OS,  2180. 
23,949  c.  y.  dr.  by  U.  S.  plant,  OS,  2181. 

1905-06.  70,060  c.  y.  dr.  by  U.  S.  plant;  re- 
pairs to  ps.,  06, 1807-09. 

1906-07.  11,552  c.  y.  dr.  by  U.  S.  plant;  re- 
pairs to  ps.,  07, 1960. 

1907-08.  19,289  0.  y.  dr.;  repairs  to  ps.,  08, 
2043. 

1908-09.  34,221  c.  y.  dr.;  repairs  to  ps.,  09, 
2030. 

1909-10.  32,6370. v. dr.;  repairstops.;  sunken 
scow  removed  by  U.  S.  plant,  10,  2188-89. 

1910-11.  Repairs  to  ps.;  55,288  c.  y.  dr.,  11, 
2384-86.    U.  S.  warehouse  moved,  11,  2386. 

1911-13.  Repairs  to  n.  revet,  completed;  re- 
moval of  old  s.  p.  and  filling  st.  in  new  s.  p.  con- 
tinued; 64,143  c.  y.  dr.;  repairs  to  s.  p.,  13,  2575. 

PHYSICAL  CHARACTERISTICS. 

General  chdraoteristios  of  Grand  R.,  76,  ii,  496. 

Shore  accretion  rapid,  66,  iv,  99;  74, 186. 

Beneficial  effects  of  the  n.  p.  in  maintaining  a 
suitable  d.  of  H.  chan.,  74, 186. 

Bar  across  entrance  to  H.  usually  forms  in  the 
fall,  74, 185;  75, 253;  76,  ii,  493;  78, 122, 1209;  79, 
164, 1618. 

Description  of,  89,  2184,  2186. 

Memoranda  of  soundings,  1844-66.  Advance  of 
shore  line,  76,  ii,  496,  500. 

The  zero  of  the  water  gauge  at  the  H.  raised  in 
1894  0.28'  to  make  it  conform  to  the  new  plane  of 


I  Operations  suspended  since  1852,  66,  5.  During  the  month  of  June,  1866,  309  1.  f.  of  the  RR.  pile  p. 
burned,  66,  iv,  100;  76,  ii,  498. 

Damage  to  the  n.  p.  by  a  colliding  vessel  in  1875,  76,  ii,  493,  494.  Dr.  with  a  steam  wrecking  tug,  76,  ii, 
493.    Chan.  400'w.,andavailableforany  class  of  lake  vessels,  76,  ii,  499;  77,107, 

Histories  of  the  operations,  74, 184;  76,  ii,  496;  79, 1620. 


["See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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refereaoe  estab.  for  the  Hs.  of  Lakes  Miohiean  and 
Huron,  94,  2209. 

Gauge  readings,  96,  2695;  97,  2919;  99,  2917; 
00,  3897;  01,  3096;  OS,  2157;  03, 1954. 

Shoal  formation  helped  by  sand  blown  in  from 
adjoining  dunes,  99,  494. 

Chan,  d.,  99,  2917. 

Damage  to  works  by  vessels,  01,  3096;  oa,  2156; 
03, 1953;  04,  2996;  06, 1809. 

Condition  of  works  and  d.  available,  01, 3095;  03, 
2156;  03,  1953;  04,  2995;  OS,  2181;  06,  1807,  1809, 
1810;  07,  1960;  08,  2043;  09,  2030;  10,  2189;  11, 
2385;  18,  2575,  2576. 

Sand  blown  into  chan.  from  dunes,  due  to  de- 
terioration of  sand  fences,  02,  2156. 

Damage  by  flood,  1904,  04, 555,  2994-85. 

An.  formation  of  bar  at  entrance  to  H.,  04,  556. 

Settlement  of  repaired  portion  of  s.  p.,  OS,  564. 

At  mouth  of  Grand  R.— largest  R.  in  Michigan- 
is  20  m.  n.  of  Holland  H.,  and  12  m.  s.  of  Muskegon 
H.,  IS,  1034. 


PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  A.  Mackenzie,  1866,  extension  otn.  p.  from 
a  point  50'  n.  of  Maj.  Graham's  proposed  p.,  66,  iv, 
101;  67, 108;  76,  ii,  494,  496. 

By  Asst.  Mower,  1875,  pile  revet.,  7S,  253. 

Extending  n.  p.  to  18',  1878,  and  breakw'r  n.  con- 
nected with  pierhead,  78, 1209. 

By  Maj.  Ludlow,  1890,  extension  ofn.  bank  revet.; 
repairing  ps.  and  extending  same  200'  and  300', 
resp.;  est.,  J74,200,  90,  2651. 


PRIVATE  (CORPORATE)  WORK. 

Br.  p.  built  by  the  Detroit  &  Milwaukee  RR.  Co. 
on  the  s.  side  of  entrance,  and  with  a  direction  11" 
more  w.  than  proposed  by  Maj.  Graham,  66,  iv,  99; 
76,  ii,  496,  498.    Pile  revet,  66,  iv,  100. 

Dr.  by  SS.  Co.,  1877,  78, 122,  1209. 

Material  for  repairing  s.  p.,  damaged,  1900,  by  SS., 
furnished  by  owners,  01,  3095. 

Cost  of  repairs  to  ps.  damaged  by  SS.  refunded  by 
owners,  03, 1953. 


PROJECTS.    (See  Estimates  and  Flans.) 

By  J.  E.  Rowes,  1849,  sheath  piling  within  E., 
approv.  by  BE.,  S.  D.  42,  35th,  1st,  pp.  89,  91. 

By  Maj.  Graham,  1857, 2  parallel  crib  ps.400'  apart 
to  12'  of  w.;  sheath  piling  on  s.  side  of  R.;  dr.  to  12', 
S.  D.  42, 36th,  1st,  pp.  91, 95, 175;  66,  iv,  99;  74, 184: 
76,  ii,  496.  App.  of  1866  based  on  this  plan,  and 
should  be  applied  in  accordance  therewith,  unless 
modifications  be  necessitated  by  the  work  of  the 
ER.  Co.,  66,  iv,  99. 

By  Maj.  Wheeler,  1866,  revised  in  1867,  2  parallel 
cribwork  ps.,  2,208  and  608'  1.,  resp.,  to  afiord  a  chan. 
of  entrance  of  navigable  w.  and  not  less  than  18'  d . ; 
est.,  1352,770.47,  66,  iv,  100;  76,  ii,  494;  80,  217, 
2033. 

By  Maj.  Wheeler,  1867,  n.  p.  extension  to  12',  200' 
Chan.,  67,  24;  68,  33;  69,  32,  93;  7S,  38.  Eecom. 
renewed,  70, 138;  71, 147;  74, 184. 

By  Maj.  Mansfield,  1875,  extension  of  n.  p.;  pile 
revet,  and  riprap,  76,  49,  254.  Recom.  renewed, 
76,  ii,  494.  Eecom.  as  to  pile  revet,  renewed,  77, 
913. 

Efeum6  of  plans  and  projs.,  1866-76,  76, 11,  494. 

Maj.  Harwood  proposed,  1880,  the  extension  of  ps. 
to  18',  beach  protection,  and  repairs  to  existmg 
works;  est.,  $365,600,  80,  2024. 

SURVEYS. 

Cant.  Williams,  1844,  76,  ii,  496. 

Col.  Abert,  1849,  76,  ii,  496. 

Maj.  Graham,  1856,  S.  Ex.  D.  42,  34th,  1st,  76,  ii, 
496. 

Maj.  Eaynolds,  1865,  66,  iv,  99;  67, 108. 

Capt.  Farquhar,  1869,  76,  ii,  498. 

Capt.  Farquhar,  1870,  76,  ii,  498. 

Maj.  Mansfield,  74, 186;  76, 11,  499. 

Resur.  made  in  1882,  88,  2308. 

Sur.  of  bar  at  head  of  ps.,  1884,  84, 1984. 

Sur.  au.  act  Mar.  3,  1909.  K.  delayed  pending 
pledges  by  local  au.  that  public  dock  and  transfer 
facilities  would  be  provided,  10,  811,  832. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  to  e.  end  of 
Fulton  St.,  and  incl.  chan.  into  Spring  Lake  (R.  to 
come),  IS,  1068. 

Maps.    8S,  2310;  84, 1984;  90,  2650. 


00-25    GRAND  RTVER  (below  Grand  Kapids),  MICH. 


APPROPRIATIONS. 

1881, 

$10,000,81,2225. 

1882, 

15,000,82,2312. 

1884, 

25,000,84,1987. 

1896, 

60,000,97^2922. 

1899, 

76,000,99,2927. 

1902, 

150,000,03,2161. 

1905, 

100,000,  06,  2187. 

1907, 

88,000,07,1966. 

Total,  613,000    (incl.   misc.,    $513,616.15,    IS, 
2579). 
COMMERCE. 

Packet  service  maintained  bet.  Grand  Rapids 
and  Grand  Haven,  01,  3099;  discontinued,  BOl, 
and  imp.  chan.  not  in  C.  use  at  end  of  fiscal  year, 
OS,  2160. 

C.  purely  prospective;  little  beneiit  will  be  de- 
rived until  imp.  is  completed,  OS,  467;  13, 1037. 

Extent  of  imp.  required  to  accommodate  prob- 
able C,  04,  3005-3006. 

Two  new  boats  put  in  operation,  1906,  and  freight- 
handling  facilities  installed  at  Grand  Eapids,  06, 
628. 

Steamer  service  discontinued  in  Sept.,  1907. 
Upper  23  m.  of  imp.  used  only  by  gasoline  launch 
pleasure  boats,  08,  2048-2049. 

Imp.  has  no  effect  on  rates,  09,  736. 

In  1911,  50,000 1.,  12, 2680. 

No  C.  on  17.5  m.  imp.  E.,  Grand  Rapids  to  La- 
mond;  bet.  Lament  and  Grand  Haven  (21  m.) 
small  side-wheel  SS.  in  operation;  below  Bass  E. 
3  small  tugs  tow  gravel  to  Grand  Haven;  improb- 


able that  imp.  will  fav.  afiect  rates,  because  of 
better  facilities  of  various  contiguous  rail  lines, 
13, 1037, 1038. 

CONTRACTS. 

1882.  Squier  &  White,  dr.,  S6  per  hour,  83, 
1826. 

188S.    E.  Finch,  dr.,  25(tc.  y.,  86,2082. 

1903.  Thomas  Johnston,  steel  hull  and  cabin 
for  suction  dr.,  921,000;  and  steam  plant  for  dr., 
S8,000,  04,  3002. 

1907.  Century  Fuel  Co.,  coal  (prices  given), 
07,1966. 

1908.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal 
(prices  given),  08,  2049. 

1909.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal 
(prices  given),  09,  2036. 

1910.  Century  Fuel  Co.,  coal  (prices  given), 
10,2194. 

ENGINEERS. 

CWef  of  Engineers.  R.,  80,  221;  81,  294,  300; 
83,  289;  83,  296;  84,  298;  86,  320;  86,  314;  87, 
282,  286;  89,  306;  91,  346;  97,  428;  98,  416;  99, 
496;  00,  558;  01,  544;  OS,  468;  03,  609;  04,  667; 
06,  665;  06,  627;  07,  660;  08,  697;  09,  734;  10, 
812;  11,866;  13,1036. 

Boards:  * 

Convened,  New  York  City,  to  ex.  and  R.'  on 
proj.  for  imp.  of  Grand  E.  R.,  90,  2618.  (Cols. 
Abbot,  Comstock,  and  Houston,  and  Lt.  Col, 
Gillespie.) 


30462°— H.  Doc.  740,  63-2- 
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BERH.  called  upon,  Apr.  25,  1903,  by  H.  Cora, 
on  R.  and  H.,  for  B.  as  to  advisability  of  con- 
tinuing or  modifying  proj.,  03,  610.  B.,  Nov.  11, 
1903,  advises  modification  of  proj.  (see  Projects) 
(H.  D.  216,  68th,  2d),  04,  558,  3003. 

BE.  B.  on  regulating  floods  (see  Surveys),  08, 
715. 

In  charge: 

Maj.  F.  Harwood,  1880-82.    B.,  81,  2224,  2225. 

Maj.  D.  P.  Heap,  1882-84.  B.,  82,  2311;  83, 
1825. 

Capt.  D.  W.  Lootwood,  1884-87.  B.,  84,  1986; 
86,  2081;  86,  1767;  87,  2193,  2206. 

Lt.  Col.  S.  M.  Mansfield,  1888.    E.,  89,  2206. 

Maj.  W.  Ludlow,  1890.    K.,  90,  2676. 

Capt.  C.  McD.  Townsend,  1897.    B.,  97,  2921. 

Lt.  Col.  G.  J.  Lydecker,  1898.    E.,  98,  2611. 

Capt.  C.  Harding,  1899-1901.  B.,  99,  2920;  00, 
3899 

Capt.  Chas.  Keller,  1901-03.  B.,  01,  3098;  03, 
2159. 

Maj.  J.  G.  Warren  (temp.),  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  B.,  03,  1956; 
(Col.)  04,  2999;  OS,  2184;  06,  1811;  07,  1963;  08, 
2045. 

Maj.  Chas.  Keller,  1909-10.    B.,  09,  2033. 

Maj.  C.  S.  Eich^,  1910^1912.  B.,  10,  2192;  (Lt. 
Col.)  11,  2389;  12,  2678. 

Assistant.  G.  W.  Bunter.  B.,  99,  2922;  00, 
3902;  01,  3100. 

L,EGAL  PEOCEEDINGS. 

Purchase  of  land  from  Fere  Marquette  RE.  Co., 
bordering  basin  back  of  inner  portion  of  s.  p.  at 
Grand  Haven,  completed,  and  deed  executed. 
May  16, 1911, 13,  2679. 

Acquisition  of  adjacent  land  of  Pa.  RE.  Co. 
still  in  hands  of  dist.  atty.  $5,892.40  expend,  on 
account  of  land,  13,  2679. 

OPEBATIONS. 

1881-83.  7,267  c.  y.  dr.;  2  lighters  built,  83, 
2311. 

1888-83.  6,172  c.  y.  bowlders  and  1,035  c.  y. 
clay  dr.,  83, 1826. 

1883-84.    18,029  c.  y.  dr.,  84, 1987. 

1884-85.    14,112  c.  y.  dr.,  85,  2081. 

1885-86.  60,176  c.  y.  sand,  gravel,  and  clay, 
and  1,707  c.  y.  bowlders  removed;  cleaning  the 
Chan,  to  a  point  8  m.  below  mouth  of  Ganoes  Canal 
at  Grand  Rapids,  86, 1767. 

1886-87.  6,158  0.  y.  dr.  from  vicinity  of  Haires 
Bar,  87,  2194. 

1896-97.    14,035  0.  y.  dr.,  97,  2921. 

1897-98.    147,170  c.  y.  dr.,  98,  2511. 

1898-99.  Plant  repaired  and  modified;  61,882 
c.  y.  dr.;  experimental  contraction  works  built 
(drawings),  99,  2921. 

1899-00.  88,170  c.  y.  dr.;  12,622'  training  walls 
oonstr.  (drawings  and  photographs),  00,  3899. 

1900?Ol.  72,037  c .  y.  dr..by  U.  S.  plant;  40,468 
1. 1.  training  walls  built,  01,  3098. 

1901-03.  40,442  1.  t.  training  wall  built;  36,939 
1.  f.  old  walls  repaired,  03,  2159. 

1903-03.  67,679  c.  y.  dr.;  11,059  1.  f.  new  walls 
built;  repairs  made  to  old  walls;  plant  repaired, 
03, 1956-67. 

1903-04.  121,514  c.  y.  dr.;  new  suction  dr. 
built  and  put  in  operation;  12,443  1.  f.  new  walls 
built,  04,  2999,  3000. 

1904-06.  619,259  c.  y.  dr.;  3,459  1.  f.  training 
walls  completed;  old  walls  repaired,  05, 2185. 

1905-06.  491,228  c.  y.  dr.;  8,496  1.  f.  new  walls 
built;  repairs  to  old  walls;  632  snags  removed; 
work  of  converting  dr.  Saginaw,  into  a  derrick  con- 
veyor and  rebuilding  tug  aillmore  in  progress, 
06, 1811-13. 


1906-07.  526  snags  removed;  repairs  to  train- 
ing walls;  rebuilding  of  tug  Qillmore  and  conveyor 
Saginaw  completed,  07, 1964r-1965. 

1907-08.  315,718  e.  y.  dr.,  370  snags  removed; 
repairing  walls,  08,  2047. 

1908-09.  284,048  c.  y.  dr.,  365  snags  removed, 
and  21,980 1. 1.  walls  repaired,  09,  2033-2034. 

1909-10.    80,331  c.  y.  dr.  and  40  snags  removed, 

10,  2192-2193. 

1910-11.    45,171  c.  y.  dr.  and  86  snags  removed, 

11,  2390. 

1911-13.  Eepairs  to  floating  plant,  13,  2579. 
Approv.  proj.  96%  completed,  13, 1037. 

PHYSICAL,  CHABACTBBISTICS. 

Description  of,  98,  2511. 

Soundmgs  of  several  bars  before  and  after  dr., 
1899  99  2926. 

Effect  of  training  walls,  01,  3101-02. 

Work  delayed  by  h.  w.  due  to  long  and  frequent 
rains,  03,  1957;  04,  2999,  3000;  06,  2184;  06,  1812. 

E.  discharge,  04,  3000. 

Shoaling  of  completed  chan.  due  to  loose  sand 
deposited  behind  training  walls  being  carried  into 
Chan,  during  h.  w.,  10,  2193;  13, 1037. 

Unusual  1.  w.,  July,  1910,  11, 2389. 

Buoys  marking  training  walls  and  lower  shoals 
submerged  on  account  of  high  stage  of  water,  13, 
2678. 

PBOJBCTS. 

By  Maj.  Harwood,  1881,  excavation  of  chan. 
100'  X  4'  1.  w.,  Grand  Eapids  to  d.  w.;  est.,  $25,000, 
81,  2224.  Increased  by  Maj.  Heap,  in  1882,  to 
$35,000,  83,  2311,  2312. 

In  1896  Congress  au.  dr.  chan.  10'  x  100',  Grand 
Haven  to  Grand  Eapids,  38  m.;  est.,  $670,.'i00,  97, 
2921. 

Contraction  works,  experiments  with,  details  of 
cost,  constr.,  etc.  (drawings  and  photographs),  99, 
2921,  2924;  00,  3900. 

Act  June  13,  1902,  extended  upper  limit  of  imp. 
to  Fulton  St.,  Grand  Eapids,  03,  2160. 

Proj.  may  be  said  to  have  been  modified  by  act 
June  13,  1902,  and  cost  increased  to  not  less  thaji 
$774,000,  03,  510. 

BERH.,  in  B.  of  Nov.  11,  1903,  recom.  modifica- 
tion of  proj.  for  securing  and  maintaining  a  6'  x  100' 
chan.  from  Fulton  St.,  Grand  Rapids,  to  Grand 
Haven,  Mich.;  est.,  $327,000  in  addition  to  plant 
and  funds  on  hand,  and  $20,000  an.  mainten.  (H.  D. 
216,  58th,  2d),  04,  3003;  au.  act  Mar.  3,  1905,  pro- 
vided that  no  portion  of  the  app.  should  be  used 
in  providing  a  turning-basin  m  city  of  Grand. 
Eapids,  05,  566;  total  est.,  existing  proj.,  $601,- 
791.40, 13, 1036. 

SUKVETS. 

Au.  act  June  14,  1880;  made,  1881,  by  Maj.  Har- 
wood, 81,  2225. 

Special  surs.  to  cover  localities  embracing  shoals, 
85,  2081. 

Ex.  au.  act  Aug.  5,  1886;  made  by  Capt.  Lock- 
wood  (E.  unfav.),  87,  2206. 

Ex.,  Grand  Eapids  to  Lake  Michigan,  au.  act 
Aug.  11,  1888;  made,  1888,  by  Lt.  Col.  Mansfield 
(E.  unfav.),  89,  2206. 

Sur.  below  Grand  Eapids,  act  Sept.  19,  1890,  by 
Maj.  Ludlow,  93,  2372. 

Prom  1896-98,  such  sur.  work  as  was  thought 
necessary  to  preserve  previous  surs.,  made  by 
Lt.  Col.  Lydecker  and  Capt.  Townsend,  98,  2512. 

B.,  May  29, 1907,  by  a  BE.,  with  view  to  regula- 
tion of  floods  in  interest  of  navigation,  made  in 
compliance  with  act  Mar.  2,  1907  (H.  D.  72,  60th 
1st),  08,  715. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  10, 1037. 

Drawings  and  photographs.  (See  Operations, 
1899, 1900.) 
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LAKE  HARBOR,  MICH. 


ENGINEEBS 

Clilef  of  Eng;lncers 
In  charge. 


, B.,  06,  644. 

Col.  M.  B.  Adams.    E.,  06,  644. 


SUEVETS. 

Pre.  ex.  au.  Mar.  3, 1905.    E.,  Col.  Adams,  Sept. 
28,1906  (unfav.),  06,  644  (H.D.156,  59th,  1st). 


rSeepp.  14-22  for  "I 
Lexplanations,  etc.J 
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00-35 


MUSKEGON  HARBOR,  MICH. 


APPROPRIATIONS. 

1867,  159,000,  68,  34, 127;  74, 183;  76,  ii,  488. 

1870,  10,000,  70,  42. 

1871,  16,000,71,40. 

1872,  10,000,  7a,  37. 

1874,  10,000,74,44. 

1875,  25,000,75,48. 

1876,  15,000,76,101. 

1879,  5,000,  79,  164. 

1880,  7,600,80,2018. 

1881,  20,000,81,2218. 

1882,  25,000,82,2306. 
1884,  20,000,  84, 1984. 
1886,  12,600,86,1765. 
1888,  45,000,88,1911. 
1890,  60,000,  90,  2637. 
1892,  75,000,  93,  2337. 
1894,  30,000,  95,  2801. 
1896,  30,000,  96,  2698. 
1899,  60,000,99,2929. 

1901,  *2, 600,  01,  3105;  08,  2052. 

lanol  *3,000,  08,  2164;  08,  2052. 

'""''\  75,000,03,2164. 

1905,  100,000,  05,  2190. 

1907,  75,000,07,1968. 

1909,  *22,000,O9, 2038. 

1910,  70,000,10,2196. 

1911,  10,000,11,2393. 

Total,  881,500    (incl.    misc.,    $881,623.67,    18, 
2581). 
COMMERCE. 

Importance  of  H.,  66,  It,  146;  76,  ii,  490. 

Benefits  of  imp.,  68, 127. 

Lumber  interests,  66,  iv,  145,  146,  147;  67,  110; 
68, 127;  76,  ii,  490. 

For  1911,  114,000  t.,  of  which  75%  was  local  and 
25%  through  traffic,  18, 1039. 

2  lines  of  SS.  navigate  the  H.,  doing  substantial 
business,  18, 1039. 

CONTRACTS. 

1867.  G.  Eastman,  materials; "Ijedlie  &  Corse, 
materials;  E.  N.  Gere,  materials;  Heber  Squier, 
labor,  67, 69,  111. 

1869.  Hasbroucli:  &  Conro,  materials;  G.  D. 
Jennings,  materials  and  labor,  69,  91.  92. 

1870.  T.  S.  White,  materials  and  labor,  70, 
135, 136. 

1871.  C.  FitzsimTtions,  materials,  71,  145;  C. 
W.  Diercts,  materials,  78, 180. 

1878.  Bird  &  Mickle,  materials  and  labor,  73, 
271,272. 

1874.  Culbert  &  Hopkins,  materials  and  labor, 
75,  251. 

1875.  T.  L.  Eosser  &  Co.,  materials  and  labor, 
75,  251,  252. 

1876.  Culbert  &  Hopkins,  materials  and  labor, 
77,  911. 

1878.  E.  M.  Stsel,  materials  and  labor,  79, 
1616, 1617. 

1879.  Dewar  &  Corlett,  materials  and  labor, 
SO,  2018. 

1881.    J.  W.  Dennis,  p.  constr.,  81,  2218. 

1888.  Gillen  &  Klrby,  p.  constr.  and  dr.,  the 
latter  40it  c.  y.,  83, 1822.  MoGraft  &  Montgomery, 
timber,  83,  1820.  J.  B.  Smith  &  Co.,  cedar  bark, 
83,  1820.  Michigan  Barge  Co.,  St.,  83,  1820. 
Keepers  &  Riddell,  iron,  83, 1820. 

1884.    H.  B.  Herr,  p.  extension,  86, 2078. 

1886.  T.  W.  Kirby,  St.,  $8.16  cord,  86,  1765. 
Kelley,  Maus  &  Co.,  iron,  86,  1765.  A.  H.  Petrie, 
timber,  86, 1766. 

1887.  Schwarz  &  Bemer,  p.  constr.,  87,  2191. 

1889.  C.  Bemer,  p.  constr.,  $26,142,  89,  2183. 
S.  Bedford,  pine  timber,  $18  M  f.  b.  m. ;  pine  piles, 
15<il.  f.  Geer  &  Crawford,  edgings,  $2  cor(f  89, 2183. 
Chicago  &  Lemont  Stone  Co.,  St.,  $8.24  cord,  89. 
2183. 

1890.  E.  G.  Crosby,  driftbolts,  2ii|!  lb.;  and 
edgings,  $1.50  cord,  90,  2638. 


1891 .  Gaylord  &  Wing,  reconstr.  of  outer  crib, 
$3,825;  E.  G.  Crosby,  removal  and  renewal  of  320 
I.  f.  of  n.  p.,  $22,750;  E.  G.  Crosby,  piles,  timber, 
and  plank,  10*  1. 1.,  $15  to  $17  M  f.  b.  m.,  91,  2690. 

1893.  E.  G.  Crosby,  p.  constr.,  $49,103.77,  93, 
2889. 

1895.  Crosby  &  Co.,  dr.,  95,  2800. 

1896.  W.  A.  Starke,  dr.  Hs.  on  e.  shore  of  Lake 
Michigan,  lliC  c.  y.;  transfer  of  plant,  $2  m.,  96, 
2698.  W.  Molvor  &  W.  A.  Butterfleld,  p.  repairs, 
$8,954.03,  96,  2699. 

1897.  Green  Bay  Dredging  Co.,  dr.,  97,  2793. 
E.  B.  Eice,  p.  extension,  $15,431.30,  97,  2926. 

1898.  A.  Green,  p.  repairs,  $2,797.11,  98,  2517. 

1899.  Green's  Dredgmg  Co.,  dr.;  Smith  & 
Nelson,  p.  repairs  (removing  old  work,  piles, 
timber,  ironwork,  St.,  sand  filling),  $10,617.62,  99, 
2930. 

1900.  McLeod  &  Newcombe,  p.  extension 
(dr.,  piles,  timber,  ironwork,  St.),  $36,898.36; 
Green's  Dredging  Co.,  dr.,  00,  3908. 

1901.  Samuel  O.  Dixon,  dr.,  130  e.  y.,  01, 3106. 
1908.    Samuel  O.  Dixon,  dr.,  ISJit  c.  y.,  08, 

2165.  Robert  Love,  revet,  bank  s.  side  of  chan. 
and  repair  of  s.  p.,  03, 1962. 

1903.  Lydon  &  Drews  Co.,  dr.,  16H  o.  y.,  03, 
1962. 

1904..  Samuel  0.  Dixon,  dr.,  17H  o.  y.,  04, 
3011. 

1905.  Robert  Love,  constr,  and  repair  of  ps., 
06, 1815. 

1907.  Nelson  J.  Gaylord,  repairing  s.  p.,  07, 
1969.  •  Century  Fuel  Co.,  coal,  $2.85  to  $3.25  t.,  07, 
1969.    Greiling  Bros.,  dr.,  17|if  c.  y:,  s.  m.,  08, 2053. 

1908.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal, 
$2,80  to  $3.20  t.,  08,  2062.  Burk,  Smith  &  Nelson 
constr.  of  sheet-pile  revet.,  08,  2053. 

1909.  Samuel  O.  Dixon,  dr.,  14it  c.  y.,  09, 
2038.  Burk,  Smith  &  Nelson,  repairing  n.  p.; 
Burk,  Smith  &  Nelson,  repairing  s.  p.;  S.  P.  Ben- 
nett Fuel  &  Ice  Co.,  coal,  $2.66  to  $3.10 1.,  10,  2197. 

1910.  Century  Fuel  Co.,  coal,  $2.85  to  $3.23  t., 
10,  2197. 

1911.  Adolph  F.  Bues,  dr.  about  128,000  c.  y. 
from  Lake  Michigan  to  Muskegon  Lake,  15§0  c.  y.; 
Robert  Love  &  Son,  dr.  for  crib  foundation,  and 
material  for  extension  and  repair  of  n.  revet,  (prices 
given),  11,  2393.  Indian  Refining  Co.,  fuel  oil  tor 
U.  S.  dr.  Meade  (prices  given),  11, 2394. 

1918.  Indian  Eeflnmg  Co.,  fuel  oil  tor  U.  S. 
dr.  Meade,  3.24$  gal.,  18,  2582. 

DOCUMENTS. '  (Not  published  in  reports.) 
S.  D.  20,  31st,  1st. 

ENGINEERS. 

CWel  of  Engineers.  R.,  66,  1,  7,  8,  iii,  13,  34; 
67,  24;  68,  34;  69,  32;  70,  42;  71,  40;  73,  37;  73, 
38;  74,  44;  75,  48;  76,  101;  77,  107;  78,  122;  79, 
163;  80,  216;  81,  293;  88,  288;  83,  295;  84,  297: 
85,  319;  86,  313;  87,  281;  88,  256;  89,  299;  90, 
269,  2639;  91,  340;  98,  325;  93,  373;  94,  345;  95, 
382;  96,  338;  97,  428;  98,  417;  99,  496;  00,  559, 
569;  01,  645,  653,  1331,  1333;  08,  467;  03,  510;  04, 
558;  05,  567;  06,  629;  07,  662;  08,  699;  09,  736; 
10,  814,  831;  11,  869;  13, 1038. 

In  cbaige: 

Maj.  J.  B.  Wheeler,  1866-69.  R.,  66,  iv,  140, 145, 
155;  67, 110;  68, 127.    Extract  from  R.,  76,  ii,  490. 

Capt.  F.  U.  Farquhar,  1869-72.  R.,  69,  91;  70, 
135;  71, 14S;  78,  llo. 

Capt.  S.  M.  Mansfield,  1872-80.  R.,  78, 189;  73, 
270;  74, 182;  75,  251;  76,  ii,  487;  77, 911;  78, 1207; 
79,  1615.  Extracts  from  R.,  76,  ii,  492;  (Mai.) 
80, 2007.  •  V      J  / 

Maj.  F.  Harwood,  1880-82.  R.,  80,  2017;  81, 
2216. 

Maj.  D.  P.  Heap,  1882-83.    R.,  88,  2305. 

Capt.  D.  W.  Lockwood,  1883-87.  R.,  83,  1820; 
84, 1983;  85,  2077;  86, 1764;  87,  2189. 

Maj.  S.  M.  Mansfield,  1888-89.    R.,  88, 1910. 


*  Allotment. 
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Maj.  W.  Ludlow,  1889-93.  R.,  89,  2181,  2644; 
90,  2636;  91,  2689;  98,  2333,  2338;  93,  2886. 

Lt.  Col.  G.  J.  Lydecker,  1894-98.  It.,  94,  2211; 
96,  2799;  96,  2696;  98,  2515. 

Capt.  C.  McD.  Townsend,  1897.    B..,  97,  2923. 

Capt.  C.  Harding,  1899-1901.  K.,  99,  2928;  00, 
3905. 

Capt.  Charles  Keller,  1901-02.  ».,  01,  3103;  03, 
2162. 

Lt.  Col.  M.  B.  Adams,  1903-08.  B.,  03,  1958; 
(Col.)  04,  3007;  05,  2187;  06,  1814;  07,  1967;  08, 
2050. 

Maj.  Cliarles  Keller,  1909.    B.,  09,  2036. 

Maj.  C.  S.  BioW,  1910-12.  B.,  10, 2195;  (Lt.  Col.) 
11,  2392;  18,  2580. 

Assistants: 

J.  R.  Bowes,  66,  Iv,  145. 

Capt.  A.  Mackenzie.    B.,  67, 110;  68, 127. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  J.  E.  Bowes,  1849,  ps.,  $118,456.34,  66,  8,  iv, 
145;  76,  il,  490. 

By  Maj.  Wheeler,  1866,  p.  extension,  $58,460,  66, 
iii,  14,  iv,  146,  165;  67,  110;  68,  127;  74,  182;  76, 
il,  490. 

Eenewal  of  superstr.,  1867,  slab  p.,  $64,000,  67, 
25;  74, 182;  76,  u,  488. 

By  Capt.  Mansfield,  1873,  p.  extension,  $56,000, 
73,  38,  271;  .74, 183;  75,  251;  76,  ii,  488. 

Addl.  for  completion,  1876,  $8,898.04,  76,  101,  ii, 
489;  77,  912;  78,  122,  1208.  Eecapitulation  of, 
1866-74,  74,  182;  76,  ii,  488.  For  completion  of 
existing  proj.,  $19,901.75,  79, 164, 1616. 

EXPENDITUBES. 

For  repairs,  1869-76,  $7,486.76;  list  of  repates,  76, 
ii,  489. 

LEGAI,  PROCEEDINGS. 

Title  secured  to  land  necessary  for  proj.  imp., 
06, 1814. 

OPEBATIONS.1 

1867-68.  N.  side,  192 1.  f.  crib  p.  built;  s.  side, 
192  1.  f.  crib  ip.  built;  triangular  crib  placed  in  an 
angle  bet.  old  and  new  work,  68,  34,  127;  74,  182; 
76,  ii,  491. 

1868-69.  N.  side,  64  1.  f.  crib  p.  and  256  l.f. 
superstr.  built;  s.  side,  32  1.  f.  crib  p.  and  224  1.  f. 
superstr.  built,  69,  32,  91;  74, 182. 

1869-70.  N.  side,  320 1.  f.  crib  p.  built;  repairs 
to  s.  p.,  70,  42, 135;  74, 183;  76,  ii,  491. 

1870-71.  N.  side,  64  1.  f.  crib  p.  and  320  1.  f. 
superstr.  built;  repairs  to  both  ps.,  71,  40, 145;  76, 
il,  491. 

1871-78.  N.  side,  30  1.  f.  crib  p.  and  64  1.  t. 
superstr.  built;  s.  side,  34 1.  f.  pile  p.  built;  repairs 
by  hired  labor,  78,  37, 180;  74, 183;  76,  u,  492. 

1878-73.  N.  side,  30  1.  f.  superstr.  built;  re- 
pairs, 73,  38,  271;  74, 183;  76,  ii,  492. 

1873-74.  N.  side,  260 1.  f.  pile  p.  built;  s.  side, 
350  1.  f.  pile  p.  built;  old  slab  ps.  converted  into 
pile  p.,  74, 183;  76,  il,  492. 

1874-75.  N.  side,  135 1.  f.  pile  p.  built;  s.  side, 
60  1.  f.  crib  p.  and  60  1.  f.  superstr.  built;  135'  pile 
revet,  rebuilt,  75,  48,  251. 

1876-76.  S.  side,  160  1.  t.  crib  p.  and  150  1.  f. 
superstr.  built,  76, 101,  ii,  487. 

1876-77.    Eepairs,  77, 107,  911. 

1877-78.  S.  side,  100  1.  f.  crib  p.  and  100  1.  f. 
superstr.  built;  repairs,  78, 122, 1207. 

1878-79.    Eepairs,  79, 163, 1616. 

1879-80.    N.  p.  extended  60'  80,  2017. 

1880-81.  Eepairs  to  ps.  and  constp.  of  catch- 
sand  fences,  81,  2216. 

1881-88.  160 1.  f.  cribwork  in  extension  of  n.  p., 
82.  2305. 

1888-83.  Break  in  end  of  s.  p.  repaired;  115 
1.  f.  superstr.  rebuilt  on  pile  p.;  3  cribs  completed 
to  the  16th  course,  83, 1821. 


1883-84.  100  1.  f.  cribvrork  sunk  in  extension 
of  detached  portion  of  n.  p.;  250 1.  f.  s.  p.  superstr. 
rebuilt,  84, 1983. 

1884-85.  Superstr.  on  detached  portion  of  n.  p. 
built;  100  1.  f.  cribwork  in  extension  of  detached 
portion  of  n.  p.,  86, 2077. 

1885-86.  Breaks  in  s.  pierhead  and  chan.  wall 
repaired;  pilework  refilled,  86, 1764. 

1886-87.  End  of  old  n.  p.  repaired  by  hired 
labor;  crib  constr.  in  extension  of  n.  p.  commenced, 
87,  2189. 

1887-88.  Eepairs  to  old  n.  p.  completed  by 
hired  labor;  displaced  crib  in  n.  detached  p.  re- 
placed under  contract,  88, 1910. 

1889-90.  S.  p.  extended  260  1.  f.;  outer  cribs 
riprapped;  292  1.  f.  n.  p.  and  380'  of  s.  p.  rebuilt; 
9,610  c.  y.  dr.,  90,  2637. 

1890-91.  320 1.  f.  of  n.  p.  removed  and  rebuilt; 
sunken  crib  of  n.  p.  raised';  5,910  c.  y.  dr.  by  hired' 
labor,  91,  2336. 

1898-93.  Extension  and  repair  of  n.  and  s.  ps. 
and  extension  of  n.  revet,  toward  Muskegon  L^ 
in  progress,  93,  2886.  Inner  end  of  old  n.  revet, 
strengthened  and  13,865  c.  y.  dr.  Gauge  readings 
taken,  93, 2887. 

1893-94.  F.  extension  and  extension  of  the 
a.  revet,  completed;  minor  repairs  made  to  old  s. 
pile  p.;  36,414  c.  y.  dr.,  94,  2213. 

1894-96.  General  repairs  made  and  10,708  c.  y. 
dr.,  96, 2800. 

1895-96.    11,913  c.  y.  dr.,  96,  2697. 

1896-97.  27,269  c.  y.  dr.,  97,  2923.  323  1.  f. 
superstr.  on  n.  p.  rebuut  and  part  of  n.  and  s.  p. 
faced  with  sheet  piling;  minor  repairs  made; 
constr.  of  200 1.  f .  of  extension  to  the  s.  p.  in  progress, 
97  2924 

1897-98.  2,621  c.  y.  dr.,  and  200  1.  f.  extension 
to  s.  p.  completed;  about  260  1.  f.  old  cribwork  on 
s.  p.  repaired,  98,  2615. 

1898-99.  21,316  c.  y.  dr.  lor.ohan.  mainten.; 
conmletion  of  p.  repairs  (drawings),  99, 2928. 

1899-00.  15,413  c.  y.  dr.;  694'  revet,  repaired; 
p.  extension  in  progress,  00,  3905. 

1900-01.  17,334  c.  y.  dr.;  200'  cribwork  sunk 
for  n.  p.  extension,  and  superstr.  started;  new 
cribwork  on  n.  p.  damaged  by  SS.  State  of  Mich- 
igan; n.  revet,  strengthened,  01, 3103, 3104. 

1901-03.  200'  extension  to  n.  p.  and  100'  ex- 
tension to  s.  p.  completed;  20,117  c.  y.  dr.,  03, 2162, 
2163. 

1903-03.  26,968  c.  y.  dr.;  work  on  revet,  of  s. 
bank  and  repairs  to  s.  p.  commenced,  03, 1959. 

1903-04.  8,350  c.  y.  dr.;  constr.  of  2  new  sec- 
tions of  revet.,  aggregating  2,313',  on  s.  bank,  and 
rebuilding  about  300'  of  s.  p.  completed;  damage 
done  to  s.  p.  by  SS.  F.  &  P.  M.  No.  I  repaired  and 
cost  collected  from  owners,  04,  3007,  3008. 

1904-05.  153  cords  st.  placed  in  s.  p.;  21,876 
c.  y.  dr.;  s.  p.  damaged  by  SS.  Charles  H.  HackUy 
repaired  and  cost  placed  in  bands  of  U.  S.  atty. 
for  collection;  s.  p.  damaged  by  SS.  Naomi  repaired 
by  owners,  06,  2187,  2188. 

1905-06.  65,002  c.  y.  dr.  by  U.  S.  dr.  Qen. 
Gillespie;  work  commenced  on  removal  of  328' 
section  of  old  n.  p.  to  new  location  and  constr.  of 
new  section  1,672'  1.;  substr.  for  new  s.  revet., 
308'  1.,  completed,  and  superstr.  begun;  s.  p.  dam- 
aged by  SS.  Iowa,  06, 1814, 1815 

1906-07.  New  s.  revet.,  308'  1.,  completed; 
removal  of  section  of  n.  p.  to  new  position  com- 
pleted; 488'  of  new  section  completed  and  remain- 
mg  1,182'  almost  completed;  138  cords  st.  placed 
in  old  ps.;  20,517  c.  y.  dr.,  07, 1967. 

1907-08.  2,000'  of  new  n.  p.  completed;  ex- 
tensive repairs  made  to  630'  section  of  s.  p.,  incl. 
repairs  to  cribwork;  new  superstr.  throughout  and 
riprap  in  front;  e.  end  of  s.  revet,  strengthened 
with  33  piles;  15,328  c.  y.  dr.  by  U.  S.  dr.  Oen. 
OiUespie,  and  88,461  c.  y.  dr.  under  contract,  08, 
2060, 2051. 

1908-09.  Constr.  of  1,200'  n.  revet,  practically 
completed;  93,091  c.  y.  dr.  imder  contract;  167,344 


I  Condition  of  the  H.,  76,  ii,  493.  Damages  to  ps.  by  colliding  vessels,  71, 145;  76,  ii,  491.  Old  slab 
p.breached;  closed  by  pilework,  73, 180.  310'n.stebp.  burned  nearly  to  water  surface,  73,271,272.  Half 
pf  a  crib  carried  away  by  ice,  70, 136.    Histories  of  operations  to  1874 ,74, 182 ;  76,  ii  ,489;  79, 1616. 
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0.  y.  dr.  by  U.  S.  dr.  Gen.  Oilleapie;  narrow  chan. 
of  20'  d.  secured,  09,  2036,  2037. 

1909-10.  114,962  c.  y.  dr.  under  contract: 
23,910  c.  y.  dr.  by  U.  S.  dr.  Meade;  about  350' 
superstr.  of  n.  p.  rebuilt;  71  anchor  piles  driven  to 
strengthen  s.  sneet-pile  revet.,  10, 2195,  2196. 

1910-11.  U.  S.  dr.  Meade  removed  20,292  c.  y . 
from  bet.  ps.  and  on  the  outer  bar;  sheet  piles 
driven  and  strengthened;  tie  rods  tightened;  3,500 
c.  y.  dr.  by  contract;  work  on  extension  of  n. 
revet.  1 1  2392 

1911-18.  149,960  c.  y.  dr.  by  contract  from 
Chan.  bet.  the  ps.  from  Lalce  Michigan  to  Muskegon 
Lake;  n.  revet,  completed  and  repairs  to  damaged 
e.  end  of  revet,  in  progress;  32,270  c.  y.  dr.  by  U.  S. 
dr.  Meade  from  entrance  bar  in  Lake  Michigan; 
making  of  temporary  repairs  to  damaged  outer 
end  of  s.  p.  begun,  and  work  was  abandoned  in 
Nov.,  1911,  on  account  of  severe  storms,  IS,  2681. 

PHTSICAI,  CHAKACTERISTICS. 

General,  of  Muskegon  Lake  and  R.,  66,  8,  iil,  13, 
Iv,  145, 146;  76,  ii,  490. 

Shifting  bar  at  entrance  of  H.,  66,  iv,  145;  73, 
271;  76,  li,  490. 

Difficulty  in  entering  H.  owing  to  a  combination 
of  lake  and  B.  currents,  73,  271;  76,  ii,  492. 

Lake  bed  unstable  sand,  73,  271. 

In  1894  the  zero  of  the  water  gauge  at  the  H. 
raised  0.02'  to  make  it  conform  to  the  new  plane  of 
reference  estab.  for  Lakes  Michigan  and  Huron, 
94,  2213. 

Shoaling  in  winters,  00,  3905. 

Weather  conditions  made  it  very  difficult  to  dr. 
on  entrance  bar  in  Lake  Michigan,  12,  2580,  2581. 

D.  bet.  ps.  22'  and  on  bar  20.5',  12,  2580,  2581. 

Ice  in  Muskegon  Lake,  12,  2580,  2681. 

Severe  storms  in  winter  of  1911, 12,  2580-81. 

PLANS.    (See  Estimates  and  Projects.) 
By  J.  R.  Bowes,  1849,  2  parallel  ps.,  360'  apart, 

■36,  8;  76,  ii,  490. 
By  Maj.  Mansfield,  extension  of  n.  p.  250',  79, 

1616. 

PRIVATE  (CITY)  WORK. 

Two  converging  slab  ps.,  the  s.  projecting  350' 
beyond  the  n.  These  ps.  did  not  conform  in  constr. 
or  direction  to  those  recom.  by  Asst.  Bowes,  1849 
(see  Flans).  In  1865  the  pierheads  were  in  14'  of 
w.,  66,  iv,  146. 

About  300 1.  f.  of  old  slab  and  log  dock  just  inside 
of  the  U.  S.  revet,  on  the  s.  side  of  the  chan.  was 
repaired  by  the  city  of  Muskegon  at  its  own  ex- 
pense, 94,  2213. 


PROJECTS.    (See  Estimates  and  Flans.) 

By  Maj.  Wheeler,  1866,  extension  of  the  H.  ps.  with 
cribwork  to  17'  of  w.;  est.,  »68,450,  66,  iv,  145, 146; 
67,  24,  110;  68,  34,  127;  74,  182;  76,  li,  488,  490; 
79, 1617.  1867,  crib  superstr.  on  old  slab  ps.;  est., 
J64,000,  67,  25;  68,  34;  71, 145;  76,  ii,  488. 

Amended  in  1879  to  $168,901.76,  79,  1616;  81, 
2217;  86,  1765;  87,  2190.  Modified  in  1880  to  tu- 
orease  the  w.  of  entrance  from  190'  to  300'  by  a  de- 
tached n.  p.,  86,  1764;  87,  2189.  From  1867  to 
1884,  incl.,  $221,500  had  been  app.,  when  it  was  est. 
that  1113,625  would  be  required  to  complete  proj., 
84, 1984. 

In  1890,  after  a  further  expend,  of  J107,500,  $30,000 
est.  as  required  for  completion,  90,  2637;  91,  2690. 

By  Capt.  Mansfield,  extension  s.  p.;  est.,  $56,000, 
73,  38,  271;  76,  ii,  488.  Eecapitulation  of  projs., 
1866  to  1874,  74, 182;  76,  ii,  488,  489. 

By  Mai.  Ludlow,  1892,  extending  both  ps.  800' 
to  the  20'  curve  in  the  lake;  excavation  of  a  chan. 
18'  X  75'  from  the  lake  into  the  H.,  and  bank  revet.; 
est.,  $260,000,  92,  2336. 

Act  Mar.  3,  1899,  provided  that  any  part  of  the 
app.  of  that  year  could,  be  used  to  prevent  erosion 
and  to  preserve  the  chan.  bet.  Lake  Michigan 
and  Lake  Muskegon,  99,  2929. 

Est.  cost  of  proj.,  $260,000;  increased,  1899,  by 
$17,600,  00,  560. 

By  Capt.  Harding,  1900,  tor  digging  and  pro- 
tectmg  Chan.  bet.  Lake  Muskegon  and  Lake  Mich- 
igan 20'  X  300';  est.,  $380,000  (H.  D.  104,  56th,  2d), 
01,  3132;  au.  act  June  13, 1902,  02,  467. 


SCBVETS. 

1849.    By  Col.  Abort,  T.  E.,  76,  ii,  489. 

1866.    By  Maj.  Wheeler,  76,  ii,  489. 

1869-70-71.    Bv  Capt.  Farquhar,  76,  ii,  491. 

Soundings,  1847,  76,  ii,  489;  1866,  76,  ii,  489,  490; 
1868-69-70-71,  76,  ii,  491. 

Ex.  and  sur.  for  20'  chan.  au.  act  June  6,  1900 
00, 3907. 

Au.  act  June  6,  1900,  for  chan.  20'  x  300'  w.  bet. 
Lake  Muskegon  and  Lake  Michigan.  R.,  Capt. 
Harding  (H.  D.  104,  56th,  2d),  01, 3131. 

Au.  act  Mar.  3,  1909,  for  modification  in  exist, 
proj.  R.,  Capt.  Keller  (H.  D.  210,  61st,  2d)  (un- 
fev.),  10,  831. 

For  soundings  made  each  year,  see  an.  reports. 


Maps: 

Plat  of  soundings,  79, 1616. 

82,  2306;  84, 1984;  90,  2644. 


00-36 


MUSKEGON  RIVER,  MICH. 


COMMERCE. 

Description  of.    Logging  business  formerly  large 
but  nearly  ended,  1900,  00,  3926. 

ENGINEERS. 

Clilet  of  Engineers.    R.,  99,  505;  00,  569. 
In  charge.    Capt.  C.  Harding,  1899.    R.,  00, 
2934. 
Assistant.    L.  W.  Goddard.    R.,  00,  3936. 

PHYSICAL  CHARACTERISTICS. 

Description  of.    About  190  m.  1.;  empties  into 
Muskegon  Lake  at  city  of  Muskegon,  thmce  flows 


into  Lake  Michigan.    Head  of  navigation  about  33 
m.  from  mouth,  00,  3935. 


PRIVATE     (STATE 
WORK. 


AND     CORPORATE) 


Outline  of  work  done  by  State  and  by  a  private 
company,  00, 3936. 

SURVEYS. 

Ex.  from  head  of  Muskegon  Lalre  to  Newaygo 
for  a  5'  Chan.  au.  act  Mar.  3,  1899;  made  by  Capt. 
Harding,  1899  (H,  un'av.),  00, 3934. 
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00-39     WHITE  LAKE   HAKBOS 

MICH. 


(White   Eiver  Harbor), 


APPROPEIATIONS. 

1867,  157,000,67,25. 
-     *44, 560,  69,22. 
20,000,  70,41. 
20,000,71,39. 
10,000,  73,  37. 

7,000,  73,  38. 
10,000,74,44. 
10,000,  76,  48. 

5,000,  76,  36, 101;  77, 107,  910. 
12,000,  78,122,1207. 

7,500,79,163. 

5,000,80,2017. 

7,500,81,2215. 
12,000,83,2302. 
10,000,  84,  1982. 
10,000,  86, 1763. 
10,000,  88, 1901. 
17,000,90,2635. 

5,000,  93,  2333. 

5,000,  95,  2803. 

6,000,96,2700. 
35,000,  99,  2932. 
*15, 000,  03,2168. 
*8,000,  05,  2194. 
10,000,  07, 1972. 
16,000,09,2041. 


1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1909, 


Total,  373,560  (incl.  $1,161.30  misc.,  $374,701.30, 
13,  2584). 

COMMERCE. 

H.  of  refuge,  importance  as,  66,  iv,  144;  76,  ii, 
484. 

C.  importance  of  H.,  66,  iv,  144;  68, 129;  76,  ii, 
484. 

Benefits  of  imp.,  66,  iii,  34;  68, 128. 

Lumbering  and  mig.  interests.,  66,  iv,  144. 

Of  slight  importance;  constantly  diminishing, 
03, 2167. 

Not  sufficient  to  warrant  continuance  of  imp., 
and  E.  should  be  abandoned,  09, 739,  2040. 

CONXBACTS. 

1867.  T.  S.  White,  materials.  Carkin  &  Kim- 
ball, materials  and  labor.  B.  N.  Gere,  materials. 
Fox  &  Howard,  dr.,  28i|i  0.  y.,  67,  59, 112. 

1871,    C.  Fitzsimmons,  materials,  71',  144. 

1873.  Agreement  with  E.  C.  Cook  &  Bro., 
materials,  73,  269. 

1875.  T.  L.  Eosser  &  Co.,  materials  and  labor, 
75, 250. 

1878.  Chicago  Dock  &  Dredging  Co.,  materials 
and  labor;  J.  Corlett,  p.  extension,  79, 1613. 

1879.  J.  S.  MoCoughey,  materials  and  labor 
for  cribwork,  80,  2017. 

1881.    J.  Corlett,  p.  coristr.,  81,  2215. 

1883.  T.  R.  Lyon,  timber,  83,  1819.  Keepers 
&  Bidden,  iron,  83,  1819.  Michigan  Barge  Co., 
St.,  83, 1819.  J.  B.  Smith  &  Co.,  cedai  bark,  83, 
1819. 

1887.  S.  Bedford,  timber,  and  Kelley,  Mans  & 
Co.,  iron,  87,  2189. 

1889.  Stephen  Bedford,  white  pine  timber, 
$21 M  f.  b.  m.,  89, 2180.  (Jeer  &  Crawford,  edgings, 
$2.60  cord,  89,  2180.  Chicago  &  Lemont  Stone 
Co.,  St. ,  $8.24  cord,  89, 2180.  Parkhurst  &  William- 
son, driftbolts,  2t  lb.,  89,  2180. 

1890.  E.  G.  Crosby,  edgings,  $2  cord,  90,  2635. 

1891.  Gaylord  &  Wing,  white  pine  plank,  $15 
M  f.;  G.  W.  Crouter,  spike,  3$  lb.;  E.  G.  Crosby, 
edgings,  $2  cord;  and  F.  A.  Hagen,  St.,  $2.24  cord, 
91,  2688. 

1896.    W.  A.  Starke,  dr.,  97,  2927. 

1899.  Green's  Dredging  Co.,  dr.  P.  P.  Sohnor- 
bach,  p.  repairs  {removmg  old  work,  piles,  timber, 
ironwork,  st.),  $8,922.13.  Smith  &  Nelson,  p.  ex- 
tension and  repair  (dr.,  piles,  lumber,  ironwork, 
St.  filling),  $26,747.66,  00,  3912. 


1903.    S.  O.  Dixon,  dr.,  20*  c.  y.,  03, 1966. 

1903.  Lydon  &  Drews  Co.,  dr.,  16J0  0.  y., 
Burk,  Smith  &  Nelson,  repair  of  p.  (prices  given), 
03, 1966. 

1904.  S.  O.  Dixon,  dr.,  174$  ".  y.,  04,  3016. 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17*$  c.  y.,  05,  2195. 

1906.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
17*  c.  y.,  06, 1818. 

1907.  Greiling  Bros.,  dr.,  21Ji|i  0.  y.,  07, 1972. 

1908.  Leathem  &  Smith  Towing  &  Wrecking 
Co.,  refilling  parts  of  p.  with  st.  (prices  given),  09, 
2041. 

1909.  S.  O.  Dixon,  dr.,  25*  c.  y.,  10,  2200, 
Indian  Eeflning  Co.,  crude  oil,  2.9$;  and  fuel  oil. 
2.6it  gal.,  11,  2396. 

1913.    Indian  Refining  Co.,  oil,  3.44$  gal.,  13, 


ENGIJVEEBS. 

Cblet  ol  Engineers.   B.,  66,  lil,  13, 34;  67, 25; 

68,  34;  69,  31;  70,  41;  71,  39;  73,  37;  73,  38;  74, 
43;  75,  48;  76,  101;  77, 106;  78,  121;  79, 163;  80, 
216;  81,  293;  83,  287;  83,  295;  84,  296;  85,  318; 
86,  313;  87,  280;  88,  264;  89,  298;  90,  268;  91, 
339;  93,  326;  93,  374;  94,  346;  95,  383;  96,  338; 
97,  429;  98,  417;  99,  497;  00,  560;  01,  546;  03, 
468;  03,  512;  04,  661;  05,  669;  06,  631;  07,  664; 
08,  701;  09,  738;  10,  816,  831;  11,  870;  13,  1040, 
1058. 

Maj.  J.  B.  Wheeler,  1866-69.  B.,  66,  iv,  143; 
67,  111;  68, 128.    Extract  from  E.,  76,  ii,  484. 

Capt.  F.  U.  Farguhar,  1869-72.  E.,  69,  90;  70, 
133;  71, 143;  73, 179. 

Capt.  S.  M.  Mansfield,  1872-79.  E.,  73, 188;  73, 
269;  74,180;  76,260;  76,11,481;  77,910;  78,1206; 
79, 1613. 

Mai.  F.  Harwood,  1880-82.  E.,  80,  2016;  81, 
2213 

Maj.  D.  P.  Heap,  1882-83.    E.,  83,  2302. 

Capt.  D.  W.  Lockwood,  1883-87.  E.,  83,  1818; 
84, 1981;  85,  2076;  86, 1762;  87,  2187. 

Maj.  S.  M.  Mansfield,  1888-89.    B.,  88, 1908. 

Maj.  W.  Ludlow,  1889-93.  E.,  89,  2179;  90, 
2634;  91,  2687;  93,  2331;  93,  2890. 

Lt.  Col.  G.  J.  Lydecker,  1894^48.  E.,  94,  2215; 
96,  2802;  96,  2699;  98,  2518. 

Capt.  C.  Mod.  Townsend,  1897.    E.,  97,  2936. 

Capt.  C.  Harding,  1899-1901.  E.,  99,  2931;  00, 
3909 

Capt.  Chas.  Keller,  1901-03.  E.,  01,  3107;  03, 
2166. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  E.,  03,  1963; 
(Col.)  04,  3012;  06,  2191;  06,  1816;  07,  1970;  08, 
2054. 

Maj.  Chas.  Keller,  1909.    E.,  09,  2039. 

Maj.  C.  S.  Riohfi,  1910-12.  E.,  10, 2198  (Lt.  Col.) 
11,  2395;  13,  2583. 

Capt.  A.  Mackenzie.    E.,  67,  111;  68, 128. 
F.  W.  Lehnartz.    B.,  00,  3909;  01,  3107. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Wheeler,  1866,  revetted  cut,  $170,530.80, 

66,  13,  iv,  144,  145,  155;  67,  25,  111;  68,  129;  74, 

181, 182;  76,  ii,  482,  4S4. 
By  Capt.  Farquhar,  addl.  tor  completion,  $50,000, 

69,  91;  76,  ii,  482.  Addl. -for  dr.,  $10,000,  71,  39, 
144;  76,ii,482. 

By  Capt.  Mansfield,  1873,  p.  extension,  dr.,  and 
repairs,  $58,000,  73,  38,  270;  76,  ii,  483.  For  com- 
pletion, $49,626.60,  74,  44;  76,  ii,  483.  ,Addl.  to 
complete  proj.,  $34,625.60,  76,  101,  ii,  483,  484; 
$31,^1.56,  76,  ii,  482;  77,  107,  910;  $17,391.56,  79, 
163. 
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OPERATIONS.! 

1867-68.  106,377  c.  y  dr.;  1,000  1. 1.  pile  revet. 
built;  connection  bet.  White  Lake  and  Lake 
Michigan  made,  68,  34, 128;  74, 181;  76,  ii,  486. 

1868-69.  H.  in  bad  condition;  a  few  piles 
driven,  69,  31,  90;  74, 181. 

1869-70.  N.  side,  600  1.  f.  pile  p.  and  600  1.  1. 
superstr.  built;  s.  side,  852 1.  f.  pile  p.  and  852  1.  f. 
superstr.  buUt;  64,067  o.  y.  dr.;  dr.  outfit  bought; 
pile  driver  built;  110'  pile  revet,  built,  70,  41,  133; 
74, 181;  76,  ii,  485. 

1870-71.  N.  side,  266  1.  f.  pile  p.  and  256  1.  f. 
superstr.  built,  71, 39, 143;  74, 181. 

1871-73.  N.  side,  200  1.  1.  pile  p.  and  200  1.  f. 
superstr.  built;  s.  side,  96  1.  f.  pile  p.  and  68  1.  I. 
superstr.  built;  work  by  hired  labor,  78,  37,  179; 
7i,  181. 

1878-73.  S.  side,  28  1. 1.  superstr.  buUt;  20,680 
c.  y.  dr.;  dr.  at  16J0  o.  y.  by  U.  S.  apparatus;  re- 
pairs by  hired  labor,  73,  38,  269;  74,  181;  76,  ii, 
483. 

1873-74.    Repairs,  74, 181, 182. 

1874-7S.  13,570  c.  y.  dr.;  repairs,  75,  48,  250; 
76,  il,  483. 

1876-76.  S.  side,  150  1.  f.  crib  p.  and  150  1.  f. 
superstr.  built;  sand  fences  and  sheath  piling  built 
by  hired  labor,  76, 101,  ii,  481. 

1876-77.  12,480  c.  y.  dr.;  repairs;  wreck  re- 
moved, 77, 106,  910. 

1877-78.    8,680  c.  y.  dr.;  repairs,  78,  121,  1206. 

1878-79.  S.  side,  50  1.  f.  crib  p.  and  50  1.  I. 
superstr.  built;  9,160  c.  y.  dr.;  repairs,  79,  163, 
1613. 

1879-80.    S.  p.  extended  100',  80,  2016. 

1880-81.  S.  p.  extended  100'  and  200  1.  i. 
superstr.  built  over  same;  4,486  c.  y.  dr.  from  chan., 
SI,  2213,  2214. 

1881-88.  One  crib  and  brush  mattress  founda- 
tion tor  bulkhead  sunk,  88,  2302. 

18S8-83.  Timer  crib  in  s.  p.  leveled  up;  piles 
driven  for  s.  wall  foimdation  of  second  crib,  83, 
1819. 

1883-84.  3  cribs  at  end  of  s.  p.  superstr.,  84, 
1981. 

1884-85.  762  1.  f.  of  s.  p.  pile  revet,  rebuilt, 
85, 2076. 

1885-86.  45 1.  f.  of  outer  section  n.  p.  cut  down 
and  rebuilt  with  superstr.,  86, 1763. 

1886-87.  Superstr.  placed  on  469  1.  f.  of  old 
pile-p.  revet.,  87, 2188. 

1887-88.  3001.  f.  of  old  n.  p.  superstr.  removed; 
4,190  c.  y.  dr.  from  H.,  88, 1909. 

1888-89.    6,343  c.  y.  sand  dr.,  89,  2179. 

1889-90.  714  1.  f.  sand  fence  built;  6,313  c.  y 
dr.,  90,  2634. 

1890-91.  Repairs  and  new  superstr.  to  377 1.  f. 
of  s.  p.;  repairs  to  outer  end  of  n.  p.,  91, 2687. 

1891-98.  Repairs  to  ps.  and  superstr.  constr. 
continued,  98,  2332. 

1898-93.  Repairs  to  ps.  and  revet,  completed 
and  water-gauge  readings  taken,  93,  2891. 

1893-94.    14,216  c.  y.  dr.,  94,  2216. 

1894-95.    Slight  repairs  made  to  s.  p.,  95,  2802. 

1896-97.    32,979  c.y.  dr.,  97,  2927. 

1899-00.  9,296  c.  y.  dr.;  s.  p.  repaired;  p.  ex- 
tension and  repair  in  progress,  00,  2909. 

1900-01.  N.  p.  extended  200',  s.  p.  100';  crib 
of  s.  p.  repaired;  5,802  o.  y.  excavated,  01, 546, 3107. 

1908-03.  12,455  c.  y.  dr.;  repairs  to  ps.,  03, 
1963. 

1903-K)4.  Repairs  to  ps.  and  12,359  c.  y.  dr., 
04,  3012. 

1904-05.    16,429  c.  y.  dr.,  05,  2191. 

1905-06.    23,763  c.  y.  dr.,  06, 1817. 


1906-07.  844  c.  y.  dr.,  07, 1970. 

1907-08.  68,873  c.  y.  dr.  by  U.  8.  plant,  08, 
2064. 

1909-10.  Refilling  parts  of  ps.  with  St.,  11,335 

c.  y.  dr.  under  contract,  10,  2198-99. 

1910-11.  55,518  c.  y.  dr.  by  TJ.  S.  plant,  11, 
2395. 

1911-18.  37,926  c.  y.  dr.  by  U.  S.  plant,  18, 
2683-84. 

FHTSICAL  CHARACTEBISTICS. 

Lake  Michigan;  R.  currents  in  general,  76,  il,  487. 

General  characteristics  of  White  R.  and  Lake, 
66,  iii,  13,  iv,  143, 144;  67, 112;  73,  270;  76,  ii,  484. 

Advance  of  shore  line  from  sur.  of  1871  to  1873, 
202 1.  f.  on  the  n.  side  and  26 1,  f.  on  the  s.  side  of 
H.  ps.,  73,  270. 

Description  of  the  locality,  90,  2634. 

An.  shoaling,  00,  3910. 

Condition  of  works  and  d.  of  water,  01,  646, 
3107-08;  08,  469,  2166;  03,  512,  1963;  04,  561, 
3012-13;  06,  569,  2191-92;  06,  632,  1817;  07,  666, 
1970;  08,  702,  2054;  09,  739,  2039-40;  10,  817,  2199; 
11,  871,  2396;  18, 1041,  2583. 

PRIVATE  AND  CORPORATE  WORK. 

Two  parallel  slab  ps.,  125'  apart,  of  unequal  1., 
chan.  carrying  5'  of  water.  No  imp.  at  this  point 
recom.;  entrance  blocked  by  wreck,  66,  iii,  13,  iv, 
143, 144;  76,  ii,  484. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Wheeler,  1866,  cut  1,200'  s.  of  old  en- 
trance,' 200'  w.,  connecting  12'  curves  in  Lake 
Michigan  and  White  Lake,  sheet-pile  protection 
and  crib  ps.;  est.,  3170,530.80,  66,  iii,  13,  iv,  144, 
146;  67,  111;  68,  34;  74, 180;  76,  ii,  482. 

By  Capt.  Mansfield,  1873,  p.  extension,  dr.,  and 
repairs,  73,  38,  270;  76,  ii,  486,  487.  R&um6  of 
plans  and  proj.,  76,  ii,  482. 

By  Capt.  Loclnvood,  1884,  extension  of  s.  p.  200' 
and  n.  p.  250',  and  dr.  bet.  ps.;  est.,  $104,225,  84, 
1982.    1867  to  1886,  inol.,  $247,660  app. 

In  1887  est.  $84,226  required  to  complete  proj., 
87,  2188. 

Approv.  proj.,  modified  to  provide  for  addl. 
extensions  of  60'  to  n.  p.  and  100*^ to  s.  p.;  amended 
est.  of  cost,  $353,550,  01,  546;  aJso  for  creation  and 
mainten.  of  chan.  12'  d.  bet.  ps.  and  revets.,  about 
184'  apart,  08,  468. 

Revised  proj.,  act  Mar.  2,  1907,  provides  for  16' 

d.  and  200'  w.  bet.  ps.  and  revets.,  07,  654. 

DO.,  with  concurrence  of  BERH  recom.,  1909, 
that  further  app.  be  discontinlied;  radical  imp.  or 
mainten.  of  present  work  economically  unjustifiable 
(see  Commerce),  09,  739,  2040. 

SURVEYS. 

Directed  by  Maj.  Wheeler,  made  by  Asst.  Cas- 
grain,  1866,  67,  111;  76,  ii,  484. 

By  Maj.  Wheeler,  1868,  76,  ii,  485. 

By  Capt.  Farquhar,  1869,  76,  il,  486. 

By  Maj.  Mansfield,  1871,  76,  Ii,  485,  486. 

Sur.,  1894,  by  Lt.  Col.  Lydecker,  94,  2216. 

Act  Mar.  3,  1909,  an.  pre.  ex.,  with  view  to  pro- 
viding 20'  entrance  chan.  and  a  tmning-basin. 
R.  by  Maj.  Keller,  June  4,  1909  (H.  D.  323,  61st, 
2d)  (unfav.),  10,  831.  R.  reex.  by  BERH  (R.  and 
H.  Com.  D.  11,  61st,  2d),  11,  871. 

Act  Feb.  27,  1911,  provides  for  pre.  ex.,  11,  871; 
18, 1058. 

Maps.    88,  2304;  84, 1982. 


'  Contract  work  compared  with  work  by  hired  labor,  69,  90;  70,  134.  Piles,  cost  of  driving,  70, 134; 
71, 143.  Damages  to  the  n.  pile  p.  by  a  coUiding  vessel,  77, 910.  History  of  the  work  to  1875,  76, 11, 484; 
to  1874, 74, 181;  to  1878,  79, 1614. 
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00-39  (b)     LAKE   MICfflGAN   TO    STONEY   LAKE,    MICH. 

(Channel.) 


COMMEKCE. 

Description  of  interests  that  would  probably  be 
beneflted.    Probable  C.  purely  local,  00,  3940. 

ENGINEERS. 

Chief  ot  Engineers.    B,.,  99,  505;  00,  669. 
In  charge.    Capt.    C.    Harding,    1899-01.    B., 
00,  3939. 
Assistant.    L.  W.  Goddard.    K.,  00,  3940. 

PHYSICAL,  CHARACTERISTICS. 

Description  of;  Stoney  Late,  about  Ij  m.  1., 


e.  and  w.,  and  from  900'  to  1,800'  w.,  with  d.  vary- 
ing from  15'-51'.  Its  outlet  into  Lake  MichigaQ 
is  Stoney  Creek,  about  seven-eighths  m.  1.,  some- 
times closed  at  the  mouth  by  sand  drifts;  in  Oceana 
Co.,  Mich.,  13i  m.  n.  of  White  Lake  H.  and  17*  m 
s.  of  Pentwater  H.,  00, 3939. 


SURVEY. 

Ex.  of  the  Chan,  from  Late  Michigan  to  Stoney 
Lake  au.  act  Mar.  3,  1899;  made,  1899,  by  Capt. 
Harding  (B.  unfav.),  00,  3939. 


00-41 


PENTWATER  HARBOR,  MICH. 


APPROPRIATIONS. 

1867, 

$65,000,67,25. 

1869, 

*17,820,69,22. 

1870, 

10,000,70,41. 

1871, 

10,000,71,39. 

1872, 

30,000,73,37. 

1873, 

20,000,73,37. 

1876, 

10,000,76,101. 

1878, 

10,000,78,121,1206. 

1879, 

6,000,  79,  63, 1611. 

1880, 

4,000,80,2016. 

1881, 

10,000,81,2212. 

1882, 

10,000,83,2301. 

1884, 

15,000,  84, 1980. 

1886, 

10,000,86,1762. 

1888, 

8,000,88,1903. 

1890, 

8,000,  90,  2632. 

1892, 

5,000,  93,  2330. 

1894, 

5,000,95,2805. 

1896, 

5,000,96,2702. 

1899, 

25,000,99,2935. 

1902, 

*20,000,O3,2168. 

1906, 

*12, 000,  05,  2194. 

1907, 

10,000,07,1972. 

1909, 

*16,000,O9,2041. 

1909, 

*3,000,  13,2584. 

Total, 

334,820 

COMMERCE. 

Importance  of  H.,  68, 130. 

Benefits  ol  imp.,  67, 113;  68, 130. 

C.  importance  of  H.,  never  great,  has  for  some 
years  steadily  diminished,  03, 513. 

Imp.  reported  to  have  materially  reduced  rates 
by  water,  and  secured  corresponding  reduction  in 
RR.  rates,  06,  633. 

Expend,  by  U.S. unjustifiably  great,  in  propor- 
tion to  amount  of  C,  09,  740,  2041. 

CONTRACTS. 

1867.  P.  M.  Danahar,  materials,  67,  59,  114. 
T.  J.  Van  Wagoner,  materials,  67,  59,  114.  P.  N. 
Gere,  materials,  67,  59,  114.  Hasbrouck  &  Conro, 
labor,  67,  69, 114. 

1869.  E.  Rogers,  materials  and  labor,  69,  89. 
C.  Fitzsimmons,  malierials  and  labor,  69,  89. 

1870.  G.  P.  Adams  &  Bro.,  St.,  71, 140, 141. 

1871.  HiKley  &  Corlett,  materials  and  labor, 
71,140,143.  T.  S.  White,  dr.,  71, 140, 143.  Pierce 
&  Whaling,  materials,  71, 140,  143.  G.  P.  Adams 
&  Bro.,  St.,  71, 140,  143. 

1873.    T.  S.  White,  material  and  labor,  73,  267. 

1876.  Squier  &  White,  material  and  labor,  77, 
907,  908. 

1877.  Squier  &  White,  dr.,  removal  of  old 
slab  p.  and  building  revet.,  78, 1205 

1878.  Squier  &  White,  dr.,  removal  of  old 
slab  p.,  and  building  revet.,  79, 1609. 


1879.  Squier  &  White,  dr.,  25*  c.  y.,  and  pile 
revet,  constr.,  80,  2015. 

1881.  Squier  &  White,  dr.,  24(t  c.  y.,  81,  2212. 
J.  Corlett,  p.  constr.,  81,  2212. 

1883.  Squier  &  White,  dr.,  23ii:  c.  y.,  83, 1818. 
T.  H.  Smith,  p.  extension,  83, 1817. 

1887.    C.  B.  Mitchell,  crib-p.  constr.,  87,  2187. 

1889.  S.  Bedford,  white  pme  timber,  $21  M  f. 
b.  m.;  Geer  &  Crawford,  edgmgs,  S3  cord;  Chicago 
&  Lemont  Stone  Co.,  St.,  $8.24  cord;  Parkhurst  & 
Wilkmson,  driftbolts,  $2.05  lb.,  89,  2177.  Weimer, 
Rath  &  Gaylord,  break'r  constr.,  $6,239.62;  E. 
Finch,  dr.,  170  c.  y.,  89,  2178. 

1890.  Geer  &  Crawford,  edgings,  $3  cord,  90, 
2633. 

1891.  Sands  &  Maxwell  Lumber  Co.,  white 
pine  timber,  $18  M  f.  b.  m.;  white  pine  plank,  $14 
M  t.  b.  m.;  and  edgings,  $3  cordj  Pa&hurst  & 
Wilkinson,  bolts  and  spikes,  2J(|!  and  2jif  lb.;  F.  A. 
Hagan,  St.,  $2.24  cord,  91,  2686. 

1896.  W.  A.  Starke,  dr.,  96,  2702. 

1897.  Green  Bay  Dredging  &  Pile  Driving  Co., 
dr.,  97,  2929.  N.  J.  Gaylord,  p.  repairs,  $4,020.59, 
98, 2521. 

1899.  Green's  Dredging  Co.,  dr.,  99,  2935. 
Smith  &  Nelson,  p.  repairs  (removing  old  work, 

Eiles,  timber,  ironwork,  st.),  $16,421.42.    Green's 
iredging  Co.,  dr.,  00, 3915. 
1903.    S-  O.  Dixon,  dr.,  200  0.  y.,  03, 1965. 

1903.  Burk,  Smith  &  Nelson,  repairing  n.  p., 
prices  given;  Lydon  cfe  Drews  Co.,  dr.,  16J0  c.  y., 
03, 1966. 

1904.  S.  O.  Dixon,  dr.,  17i0  c.  v.,  04, 3015. 

1905.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17i(ii  c.  y.,  05,  2195. 

1906.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
170  c.  y.,  06, 1818. 

1909.  S.  O.  Dixon,  dr.,  250  c.  y.;  Muskegon 
Dock  &  Dredging  Co.,  repairs  to  ps.,  prices  given, 
10,  2200. 

1911.  Indian  Refining  Co.,  crude  oil,  2.90  gal. 
and  fuel  oil,  2.60  gal.,  11,  2396. 

1913.  Indian  Refining  Co.,  oil,  3.440  gal.,  13, 
2585. 

DOCUMENTS.    (Not  published  in  reports.) 
H.  D.  70,  39th,  2d. 

ENGINEERS. 

Chief  of  Engineers.  R.,  H.  D.  70,  39th,  2d, 
67,  25;  68,  34;  69,  31;  70,  41;  71,  39;  73,  37;  73, 
37;  74,  43;  75,  48;  76,  101;  77,  106;  78,  121;  79, 
63;  80,215;  81,292;  83,287;  83,294;  84,296;  8S, 
318;  86,  312;  87,  280;  88,  254;  89,  297;  90,  268; 
91,  339;  93,  324;  93,  375;  94,  347;  95,  383;  96, 
339;  97,  430;  98,  418;  99,  498;  00,  561;  01,  547; 
03,  469;  03,  612;  04,  560;  05,  670;  06,  632,  645; 
07,  665,  667;  08,  702;  09,  740;  10,  817;  11,  871; 
13, 1041, 1068. 
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Board: 


Convened  July  20,  1882.  Grand  Eapids,  MIcli., 
bjr  S.  O.  65,  C.  E.,  1882,  to  B.  upon  modification  of 
crib  superstr.  as  proposed  by  Maj.  Heap,  B.,  83, 
1811.    (Majs.  Houston,  Smitn,  and  Benyaurd.) 

Maj.  J.  B.'Wbeeler,  1867-69.  B.,  67,  112;  68, 
130. 

Capt.  F.  V.  Farqubar,  1869-72.  69,  89, 101;  70, 
132;  71, 140;  73, 179. 

Capt.  S.  M.  Mansfield,  1872-80.  B.,  78, 187;  73, 
267;  74, 179;  76, 249;  76,  li,  478;  77, 907;  78, 1206; 
79, 1609;  (Maj.)  80,  214. 

Maj.  F.  Harwood,  1880-82.  B.,  80,  2014;  81, 
2211. 

Maj.  D.  P.  Heap,  1882-83.    B.,  88,  2301. 

Capt.  D.  W.  Lookwood,  1883-87.  B.,  83,  1817; 
84, 1978;  85,  2075;  86, 1762;  87,  2186. 

Maj.  S.  M.  Mansfield,  1888-89.    B.,  88, 1907. 

Maj.  W.  Ludlow,  1889-93.  E.,  89,  2176;  90, 
2631;  91,  2684;  98,  2328;  93,  2894. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  B.,  94, 
2218;  96,  2804;  96,  2701;  98,  2620. 

Capt.  C.  McD.  Townsend,  1897.    B.,  97,  2928. 

Capt.  C.  Harding,  1899-1900.  B.,  99,  2933;  00, 
3913 

Capt.  Cbas.  KeUer,  1901-03.  E.,  01,  3110;  08, 
2166. 

Mai.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  E.,  03,  1903 
(Col.)  04,  3012;  06,  2192;  06,  1817;  07,  1970;  08, 
2054. 

Mai.  Cbas.  KeUer,  1909-10.    B;,  09,  2040. 

Maj.  C.S.K.icb«,  1910-12.  R.,  10, 2199;  (Lt.Col.) 
11,  2396;  18,  2584. 

Assistants: 

Capt.  A.  Mackenzie.    E.,  67, 112;  68, 130. 

F.  W.  Lebnartz.    B.,  00,  3913. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Mackenzie,  $327,713.40,  67,  26, 113;  68, 
130;  74,  179,  180;  76,  ii,  478;  77,  908.  Modified 
78, 1205;  79, 1610. 

By  Maj.  Wbeeler,  dr.,  $40,000,  69,  31,  89;  70,  41 
133;  74, 179. 

By  Capt.  Farqubar,  repairs  and  revet.,  $54,780, 
71, 141;  78, 187. 

By  Capt.  Mansfield,  addl.  for  completion,  $24,780, 
78,  37,  187.  Eemoval  of  old  and  constr.  o(  new 
revet,  on  n.  side,  and  p.  extension,  $49,200,  76, 
48,  249. 

OPEEATIONS.1 

1867-68.  S.  side,  320  1.  t.  crib  p.  built;  16,944 
c.  y.  dr.;  cribs  built  at  Ludington  and  towed  to 
Pentwater;  work  poorly  done,  68, 34, 130;  74, 179; 
76,  ii,  479. 

1868-69.  S.  side,  256  1.  t.  crib  p.  built;  22,632 
0.  y.  dr.,  69, 31,  89;  74, 179;  76,  ii,  479. 

1869-70.  N.  side,  160  1.  f.  crib  p.  and  440  1.  f. 
pile  p.  built;  s.  side,  32  1.  f.  crib  p.  built;  repairs; 
efiiciency  of  n.  p.,  70,  41,  132,  133;  74,  180;  76, 
ii,  480. 

1870-71.  460  J.  f.  superstr.  completed;  repairs, 
71,  39, 140;  74, 180;  76,  ii,  480. 

1871-78.  N.  side,  30  1.  f.  crib  p.  built,  78,  37, 
179;  74, 180;  76,  ii,  480. 

1878-73.  S.  side,  1,042  I.  f.  pile  p.  built;  62,882 
c.  y.  dr.;  1,382'  old  p.  removed  and  dr.  to  12';  w. 
increased,  73,  37,  267;  74, 180;  76,  ii,  481. 

1873-74.  N.  side,  100 1.  f .  crib  p.  built;  s.  side, 
95  1.  f.  pile  p.  built;  100'  superstr.  n.  p.;  revet, 
completed,  74,  43, 180;  76,  ii,  481. 

1874-76.  3,190  c.  y.  dr.;  dr.  by  U.S.  dr.,  75, 
48,249. 

1876-76.  Repairs  by  bired  labor,  76,  101,  il, 
478. 

1876-77.  7,230  c.  y.  dr.;  repairs  by  hired  labor, 
77, 106,  907. 


1877-78.    N.  side,  562  l.X  pile  p.  built;  16,901   • 
0.  y.  dr.;  pierheads  reballasted;  68  cords  st.  used; 
repairs,  78, 121, 1205;  79, 1611. 

1878-79.  N.  side,  600  1.  1.  pile  p.  buUt;  18,022 
c.  y.  dr.;  repairs,  79, 63, 1609. 

1880-81.  1,528  1.  f.  catch-sand  fence  built;  ps. 
and  revet,  repaired;  20,000  c.  y.  dr.,  81,  2211. 

1881-88.  60  1. 1.  01  cribwork  sunk  m  extension 
of  n.  p.;  19,478  c.  y.  dr.  ti'om  ohan.,  88,  2301. 

1883-83.  60  1.  f.  of  superstr.  built;  repairs  to 
pier  work;  dr.  under  Squier  &  White's  contract 
continued,  83, 1817. 

1883-84.  12,838  o.  y.  dr.  from  bet.  ps.;  damage 
to  n.  p.  end  repaired,  84, 1979, 1980. 

1884-85.  106  1.  f.  of  filling  removed  and  re- 
placed; 160'  of  revet,  backing  overhauled  and 
repaired;  1  crib  sunk  in  extension  of  n.  p.;  filling 
placed  in  interval  bet.  s.  p.  cribs,  85,  2075. 

1885-86.  Extensive  repairs  to  n.  and  s.  ps., 
86, 1763. 

1886-87.  One  60'  crib  placed  on  pile  founda- 
tion in  extension  of  s.  p.,  87,  2186. 

1887-88.  60'  p.  extension  under  contract  com- 
pleted, 88, 1907. 

1889-90.  9,917  c.  y.  dr.;  612  1.  f.  sand  fence 
built;  repairs  to  ps.,  90,  2632. 

1890-91.  7,200  c.  V.  dr.  from  chan.  bet.  ps.; 
270  1.  f.  of  s.  revet,  rebuilt;  repairs  to  n.  p.  and  s. 
revet.,  91,  2686. 

1891-98.  Repairs  to  s.  revet,  completed,  93, 
2329 

1893-93.  11,674  c.  y.  dr.  and  gauge  readings 
made,  93,  2894. 

1893-94.    14,676  0.  y.  dr.,  94,  2218. 

1894-95.  Few  repairs  made  to  old  ps.,  95, 
2804. 

1895-96.    22,932  c.  y.  dr.,  96,  2702. 

1896-97.    16,676  c.  y.  dr.,  97,  2928. 

1897-98.  Rebuilding  of  440  1.  f.  of  n.  p.  in 
progress,  98, 2520. 

1898-99.  Work  of  last  year  completed;  11,394 
c.  y.  dr.,  99,  2933. 

1899-00.  30,147  c.  y.  dr.;  1,819'  of  ps.  repaired, 
00,  3913. 

1903-03.    18,614  c.  y.  dr.,  03, 1963. 

1903-04.  Repairs  to  n.  p.;  11,337  c.  y.  dr.,  04, 
3012. 

1904-05.    15,862  c.  y.  dr.,  05,  2192. 

1905-06.    11,496  c.  y.  dr.,  06,  1817. 

1906-07.  17,406  c.  y.  dr.  under  contract,  and 
69,730  c.  y.  dr.  by  U.S.  plant,  07, 1970. 

1907-08.  66,354  0.  y.  dr.  by  U.S.  plant,  08, 
2064. 

1909-10.  14,416  c.  y.  dr.  under  contract,  and 
30,688  c.  y.  by  U.  S.  plant,  10,  2199. 

1910-11.    Repairs  to  ps.  by  contract,  11,  2395. 

1911-13.  68,641  0.  y.  dr.  by  U.S.  plant,  13, 
2584. 

PHYSICAL  CHABACTEEISTICS. 

General,  of  Pentwater  H.,  68, 130;  76,  ii,  479. 

Cause  of  shoaling  of  chan.,  73, 179. 

Advance  and  recession  of  shore  line,  76,  ii,  480, 
481. 

Effect  of  denuding  the  sand  lulls,  73,  267. 

Peculiarities  of  the  Hs.  of  Frankfort  and  Pent- 
water, 76,  ii,  481. 

Description  of,  90, 2631. 

Condition  of  works  and  d.  of  water,  08,  469,2166; 
03,  513,  1963;  04,  560,  3012-13;  06,  570,  2192;  06, 
632-33,  1817;  07,  665-56,  1970;  08,  702,  2054;  09, 
740,  2040;  10,  818,  2199;  11,  872,  2396;  13,  1042, 
2584. 

Available  d.  shown  by  soundings.  May  28-31, 
1904,  04, 3013. 

PEIVATE  (COEPOBATE)  WOEK. 

Previous  to  1868.  Br.  p.  on  the  n.  side  filled 
with  slabs;  also  repairs,  68,  130.  Very  irregular 
and  inferior  work,  68,  130.  Dr.,  69,  31;  76,  ii, 
480.    260 1.  f.  substantial  dock,  joining  U.  S.  revet.. 


<  1868-69.    Work  damaged  by  storms,  69,  31,  90. 

1870-71.    S.  p.  breached,  71, 39.    Bad  condition  of  H.,  71, 140. 

1874.  N.  p.  breached,  75,  249. 

1875.  Ps.  damaged  by  colliding  SS.,  76,ii,  478.    List  of  repairs  made,  76,  ii,  478. 
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built  by  the  CMcago  &  Michigan  Late  Shore  BE. 
Co.,  1873,  73,  267;  76,  li,  481. 

In  1894-95  old  wreck  in  chan.  stniclE  by  vessel 
belonging  to  Sands  &  Maxwell  removed  by  tbem, 
95,  2804. 

FBOJECTS.    (See  Estimates.) 

By  Maj.  Wheeler,  extension  of  n.  and  s.  ps.  lor 
1,280';  abandonment  oJ  old  slab  p.  recom.,  67, 112, 
113;  68, 130.  Modified  to  increase  w.  ot  "present" 
outlet  from  76'  to  160',  close  piling  2,120  I.  1.,  and 
2,660  1.  1.  pierwork,  utilizing  portion  ot  old  work; 
also,  dr.  to  12';  est.,  1327,713.40,  67,  26,  113;  68, 
34,  130;  74,  179;  76,  ii,  478,  479.  Becom.  ot  re- 
moval ot  old  s.  slab  p.  renewed,  69,  31,  89;  70,  41, 
133;  74, 179, 180. 

By  Capt.  Farquhar,  1871,  w.  chan.  and  new 
revet.  71  39  140  141. 

By  Maj.  Mansfield,  1876,  removal  ot  old  n.  slab 
revet.,  1,500  1. 1.,  replacing  it  with  pile  revet.,  75, 
48,  249;  76,  ii,  478;  77,  907. 

For  dr.,  1876,  and  repairs,  76,  ii,  478.  E&umd 
of  plans  and  projs.,  74,  179.  Comparison  ot  fin- 
ished work  with  that  first  pro].,  76,  li,  478,  '481. 

Orig.  est.  ot  1866  amended,  1873,  to  $192,020,  78, 
1205;  87,  2186. 

In  1884  Capt.  Lockwood  considered  that  com- 
pletion of  imp.  would  require  constr.  ot  300  1.  t.  ot 
pier  work,  dr.  at  entrance  and  bet.  ps.,  and  re- 
pairs; est.,  $70,000, 84, 1980. 


In  1892  Maj.  Ludlow  proposed  addition  of  4  cribs 
to  s.  p.  (in  completion  ot  the  existing  proj.),  and 
reconstr.  ot  621'  of  n.  p.,  619'  ot  s.  p.,  and  417'  ot  s. 
revet.,  1,830 1. 1.  ot  sheet  piling  tor  n.  p.  and  s.  revet., 
and  dr.;  est.,  $53,000,  93,  2330. 

Approv.  proj.,  1899,  provided  tor  further  extend- 
ing 200'  ot  s.  j.,  99,  2934;  est.,  $22,000,  00, 3914. 

Eevised  proj.  (act  Mar.  2,  1907)  tor  d.  ot  16'  and 
w.  ot  150'  bet.  ps.  and  revets.,  07, 666. 

The  DO.,  with  concurrence  ot  BEBH.,  recom., 
1909,  that  further  apps.  be  discontlnuea;  H.  has 
outlived  its  usefulness  (see  Commerce),  09,  741, 
2041. 

SUBVETS. 

By  Maj.  Baynolds,  1866,  76,  ii,  479. 

By  Capt.  Farquhar,  1869-70-71,  76,  ii,  480. 
Memoranda  of  soundings,  76,  ii,  479,  481. 

Surs.  of  the  waterway  bet.  the  ps.  made,  1894, 
by  Lt.  Col.  Lydecker,  94,  2218. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905,  with  view 
to  obtaining  16'.  E.  by  Col.  Adams,  Nov.  8, 1905, 
presents  plan  tor  enlarging  existing  proj.  to  extent 
of  providmg  16'  when  mainten.  dr.  in  H.  be  imder- 
taSen  (H.  D.  181,  59th,  2d),  06,  645;  07,  667.  K. 
reviewed  by  BEBH.  (see  Boards)  (B.  and  H.  Com. 
D.  11,  61st,  2d),  11,  872. 

Act  Feb.  27, 1911,  au.  pre.  ex.  of  this  H.,  11,  872; 
18, 1068.    (R.  to  come.) 

Maps.    83,  2302;  84, 1980. 
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APPROPBIATIONS. 


1887, 

$50,000,  67,  25. 

1869, 

♦31,185,69,22. 

1870, 

10,000,70,41. 

1871, 

10,000,71,39. 

1872, 

10,000,  72,  37. 

1873, 

25,000,73,37. 

1874, 

20,000,74,43. 

1875, 

10,000,75,47. 

1876, 

10,000,  76, 101. 

1878, 

15,000,  78, 121, 1205. 

1879, 

5,000,79,162,1608. 

1880, 

8,000,  80,  2014. 

1881, 

10,000,  81,  2209. 

1882, 

12,000,  83,  2291. 

1884, 

10,000,84,1978. 

1886, 

56,250,86,1761. 

1888, 

60,000,  88,  1906. 

1892, 

5,000,93,2327. 

1894, 

6,000,  95,  2807. 

1896, 

26,000,96,2705. 

1899, 

25,000,99,2938. 

1902, 

75,000,03,2170. 

1903, 

165,000,03,1968. 

1905, 

10,000,  06,  2198. 

1907, 

100,000,07,1975. 

1908, 

20,000,  08,  2058. 

1909, 

208,000,  09,  2044. 

1910, 

310,000,10,2202. 

1911, 

229,087,11,2400. 

1912, 

51,500,13,2689. 

Total,  1,582,022  (inel.  misc.,  less  amt.  carried 
to  surplus  fund,  $1,582,- 
127.81,  13,    589). 

COMMERCE. 

Importance  as  H.  of  refuge,  68,  132;  69,  88;  70, 
40, 131;  76,  ii,  476. 

iaeneflts  of  imp.,  68, 132;  76,  47;  76,  ii,  477. 

Vessels  lost  bet.  Big  and  Little  Point  Sable,  bet. 
1848  and  1881,  83,  2300. 

In  1897  the  H.  had  large  local  C,  and  was  an 
important  link  in  a  line  tor  moving  freight  to  and 
from  the  Northwest  and  the  Atlantic  seaboard, 
97,  2962. 

1911,  1,866,000±  t.;  44,000  pass.  Local  rates  to 
Chicago  27%  less  than  by  BE.    Terminus  of  car- 


terry  lines.  Imp.  has  produced  traffic  which  other- 
wise could  not  have  existed.  H.,  by  providing 
shorter  route,  reduces  congestion  usually  found  on 
BEs.  ot  s.  end  ot  Lake  Michigan.  Bates  have 
been  materially  reduced  by  new  route,  13, 1045. 

CONTRACTS. 

1867.  P.M.  Danaher,  materials,  70,  41.  Led- 
lie  &  Corse,  materials;  B.  N.  Gere,  materials;  Has- 
brouck  &  Conro,  labor  and  dr.,  67, 116. 

1869.  P.  M.  Danaher,  materials  and  labor, 
69,88. 

1870.  Pierce  &  Whaling,  materials  and  labor; 
D.  Dewar,  materials  and  labor,  71, 137, 138, 139. 

1873.    Dodge  &  Squier,  materials  and  labor, 
73,  265,  266. 
1873.    W.  NicoUs,  materials  and  labor,  73,  265. 
D.  Dewar,  materials  and  labor,  77,  906, 


D.  Dewar,  materials  and  labor,  78, 1203. 
N.  S.  Gere,i  materials  and  labor,  79, 


1876. 

907. 

1877. 

1878. 
1606, 1609. 

1879.  Dewar  &  Corlett,  materials  and  labor, 
80,  2014.  D.  Dewar,  p.  extension,  superstr.,  and 
dr.,  81,  2208. 

1881.    D.  Dewar,  p.  constr.  and  dr.,  83,  2291. 
-  1888.    T.  H.  Smith,  dr.,  29$  c.  y.,  83, 1816. 

1883.    C.  E.  Mitehell,  crib  constr.,  85,  2074. 

1889.  Truman  &  Cooper,  p.  constr.,  $62,417.97; 
pile-p.  constr.,  $55,568.16,  89,  2175. 

1896.  W.  A.  Starke,  dr.,  97,  2931. 

1897.  W.  Brownrigg,  p.  repairs,  $8,851.31,  97, 
2703. 

1899.  Green's  Dredging  Co.,  dr.;  N.  J.  Gay- 
lord,  p.  repairs  (removing  old  work,  piles,  lumber, 
ironwork,  St.),  $14,777.35,  99,  2938. 

1900.  Green 's  Dredging  Co. ,  dr. .  00,  3918. 

1901.  Samuel  O.  Dixon,  dr.,  IS*  c.  y.,  01, 3115. 

1908.  T.  J.  Bennett  &  Co.,  extension  and  re- 
pair ot  ps.,  prices  listed;  S.  O.  Dixon,  dr.,  20(!  c.  y., 
03, 1969. 

The  Lydon  &  Drews  Co.,  dr.,  Wit  c.  y.. 


1903. 

03, 1969. 

1904, 

1906. 


S.  O.  Dixon,  dr.,  nu  c.  y.,  04,  3021. 

N.  J.  Gaylord,  repair  of  s.  p.,  prices 
listed,  07, 1975. 

1907.    Century  Fuel  Co.,  coal  for  U.  S.  dr. 
Gillespie,  prices  listed,  07,  1975.    L.  E.  Schnor- 


*  Allotment. 


1  Contract  extended,  79, 1606. 


rSee  pp.  14-22  for"! 
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bacli  &  Co.,  oonstr.  of  break'r,  prices  listed,  08, 
2069. 

1908.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal  for 
U.  S.  dr.  Gillespie,  prices  listed;  N.  J.  Gaylord, 
repairs  to  inner  end  of  n.  p.,  08,  2059.  Bennett- 
Scnnorbacli  Co.,  St.,  $9  cord,  09,  2045. 

1909.  S.  P.  Bennett  Fuel  Co.,  coal,  prices 
listed,  09,  2044. 

1910.  Century  Fuel  Co.,  coal  tor  U.  S.  dr. 
Meade,  prices  listed,  10,  2206.  T.  H.  Smith,  St., 
t2.46  t.,  11,  2401. 

1911.  Indian  Refining  Co.,  oil  for  U.  S.  dr. 
Meade,  prices  listed,  11,  2400.  Leathern  D.  Smith, 
St.,  prices  listed,  13,  2689. 

1913.  Indian  Eeflning  Co.,  oil,  3.440  gal.,  13, 
2589.  G.  W.  Bunker  Co.,  removing  ps.  and  constr. 
break'r,  prices  listed,  13,  2690. 

ENGENEERS. 

Chief  of  Engineers.    R.,  67,  26;  68,  36;  69, 

30;  70,  40;  71,  38;  73,  36;  73,  37;  74,  43;  76,  47; 
76,  100;  77,  106;  78,  121;  79,  162;  80,  216;  81, 
292;  S3,  286,  2292;  83,  294;  84,  295,  301;  85,  317, 
324,  2090;  86,  312;  87,  279;  88,  253;  89,  296;  90, 
267,  2626;  91,  338;  93,  324;  93,  376;  94,  348;  95, 
384;  96,  340;  97,  430,  436;  98,  418;  99,  499;  00, 
562;  01,  648;  03,  470;  03,  614;  04,  662;  05,  571; 
06,  634;  07,  657;  08,  704;  09,  742;  10,  819;  11, 
873;  13, 1043. 

Boards: 

Convened,  S.  O.  No.  181,  C.  of  E.,  1884,  to  R. 
upon  a  plan  with  est.  for  H.  of  refuge  at  Ludington, 
Mich.,  86,  2073.  (Lt.  Cols.  Poe  and  Barlow  and 
Capt.  Lockwood.) 

Constituted  by  act  Mar.  3,  1905,  to  inquire  into 
effect  of  wave  action  on  H.,  05,  2197.  R.,  July  16, 
1905  (H.  D.  62,  69th,  1st),  recom.  estab.  of  expan- 
sion basin  in  advance  of  pierheads;  est.,  S260,000, 
08,  645, 1820. 

BEBH.  R.,  Dec.  22, 1906;  est.  of  adopted  proj., 
1839,087  (H.  Com.  D.  3,  59th,  2d). 

In  charge: 

Maj.  J.  B.  Wheeler,  1867-68.  Jt.,  67,  114;  68, 
131. 

Capt.  F.  U.  Farquhar,  1869-72.  R.,  69,  88;  70, 
131;  71, 137;  73, 178. 

Capt.  S.  M.  Mansfield,  1872-79.  R.,  73, 186;  73,- 
265;  74,  178;  75,  247;  76,  ii,  474;  77,  ii,  906;  78, 
1203;  79, 1606. 

Maj.  F.  Hanvood,  1880-82.  B.,  80,  2013;  81, 
2208;  83,  2293. 

Maj.  D.  P.  Heap,  1882-83.    R.,  83,  2290. 

Capt.  D.  W.  Lockwood,  1883-87.  R.,  83,  1815; 
84, 1977;  85,  2072,  2091;  86, 1761;  87,  2184. 

Mai.  S.  M.  Mansfield,  1888-89.    R.,  88, 1906. 

Maj.  W.  Ludlow,  1889-93.  B.,  89,  2173;  90, 
2621,  2628;  91,  2682;  93,  2326;  93,  2895. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2220;  95,  2806;  96,  2703;  98,  2522. 

Capt.  C.  McD.  Townsend,  1897.  R.,  97,  2930, 
2951. 

Capt.  C.  Harding,  1899-1901.  R.,  99,  2936;  00, 
3916. 

Capt.  Chas.  Keller,  1901-03.  B.,  01,  3112;  03, 
2168. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  R.,  03,  1966; 
(Col.)  04,  3016;  06,  2196;  06,  1819;  07,  1974;  08, 
2057. 

Maj.  Chas.  Keller,  1909-10.    B.,  09,  2042. 

Maj.  C.  S.  EicM,  1910-12.  B.,  10, 2202;  (Lt.  Col.) 
11, 2398;  13,  2687. 

Assistant.    Capt.  A.  Mackenzie.    B.,  68, 131. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Wheeler,  1270,682.16,  67,  26,  114;  68, 
36,  131;  74, 178,  179;  76,  ii,  474,  475;  77,  906.  For 
new  cut,  $269,136.49,  67,  25;  74,  178;  76,  ii,  476. 
For  removal  of  old  s.  slab  p.  and  constr.  of  revet., 
$52,000,  69,  88;  70,  40,  131;  74,  178.  Modified, 
$35,440,  71, 138. 

By  Capt.  Mansfield,  p.  extension,  $40,000,  ,73, 
36,  187.  Addl.,  $36,000,  75,  247,  248.  For  com- 
pletion, $17,602.07,  79,  162,  1607. 


OBSTBUCTIOJfS. 

Grounded  ss.  released  by  U.  S.  dr.,  09,  2043. 

OPERATIOIVS. 

1867-68.  N.  p.,  64 1.  f.  crib  built;  s.  p.,  644 1.  f. 
crib  built;  8,900  c.  y.  dr.;  damages  to  ps.,  68,  36, 
131, 132;  74, 178;  76,  ii,  476. 

1868-69.  N.  p.,  128 1.  f.  crib  built;  s.  p.,  25  1. 1. 
crib  buUt;  644  1.  f.  superstr.,  69,  30,  88;  74,  178; 
76,  ii,  476. 

1869-70.  N.  p.,  384  1.  f.  crib  built;  superstr. 
buat,  70,  40, 131;  74, 178;  76,  ii,  476. 

1870-71.  384'  superstr.;  both  ps.  reballasted, 
71,  38, 137;  74, 178;  76,  ii,  476. 

1871-73.  N.  p.,  30 1.  f.  crib  built;  s.  p.,  135 1.  f. 
pile  revet,  built;  dr.  by  U.  S.  dr.;  removal  of  old 
s.  p.  begun,  73,  36, 178;  74, 178;  76,  ii,  477. 

1873-73.  Removal  of  old  s.  p.,  dr.,  and  constr. 
of  revet.,  73,  37,  265;  74, 178;  76,  ii,  477. 

1873-74.  S.  p.,  260  1.  f.  crib  built;  6,520  c.  y. 
dr.;  1  crib  lost  from  s.  p.,  74, 43, 178, 179;  76,  ii,  477. 

1874-76.  S.  p.,  60  1.  f.  crib  and  560  1.  f.  pile 
revet,  built;  38,351  c.  y.  dr.;  300'  superstr.,  slab  p. 
removed,  crib  replaced,  and  dr.,  75,  47,  247,  248. 

1875-76.  N.  p.,  100  1.  f.  crib  built;  31,750  c.  y. 
dr.;  repairs  to  s.  pierhead  and  dr.,  76,  100,  ii,  474. 

1876-77.    Repairs,  77, 106,  906. 

1877-78.  S.  D.,  100  1.  f.  crib  built;  6,000  e.  y. 
dr.;  repairs  to  both  ps.,  78, 121, 1203. 

1878-79.  N.  p.,  100 1.  f.  crib  built;  s.  p.,  60  1.  f. 
crib  built;  18,720  c.  y.  dr.;  repairs  to  dr.,  79,  162, 
1606. 

1879-80.  100  1.  f.  cribwork  placed  in  p.  exten- 
sion, 80,  2013. 

1880-81.    122  cords  st.  used  in  refilling  s.  p.; 

gs.  and  revet,  made  sand-tight;  s.  p.  extended  50', 
1,  2208. 

1881-83.  30'  X  50'  crib  sunk  in  prolongation 
of  s.  p.;  150  1.  f.  superstr.  built;  5,000  c.  y.  sand 
dr.  from  bar  at  mouth  of  chan.,  83,  2290. 

1883-83.  Outer  end  of  s.  p.  repaired;  100  1.  f. 
superstr.  buflt;  4,020  c.  y.  dr.  from  chan.,  83,  1816. 

188.3-84.  10,338  0.  y.  dr.  from  bet.  ps.;  n.  side 
of  s.  p.  repaired,  84, 1977. 

1884-86.  S.  p.  extended  60'  and  part  of  su- 
perstr. for  same  built,  86,  2073. 

1885-86.    9,990  c.  y.  dr.  from  bet.  ps.,  86, 1761. 

1887-88.    3,780  P.  y.  dr.  from  chan.,  88, 1906. 

1888-89.    4  Cribs  for  the  n.  p.  begun,  89,  2174. 

1889-90.  500  1.  f.  of  cribwork  added  to  n.  p.; 
17,018  c.  y.  sand  dr.;  400 1.  f.  of  cribwork  added  to 
n.p.;  592 1,  f.  of  sand  fence  built  upon  s.  beach,  90, 
262. 

1890-91.    Repairs  to  n.  p.,  91,  2683. 

1891-93.  19,397  c.  y.  sand  dr.  by  hired  labor, 
93,  2326. 

1893-93.    Gauge  readings  made,  93,  2896. 

1893-94.  13,802  o.  y.  dr.  and  repairs  made  to 
s.  p.,  94,  2221. 

1894-96.    26,489  c.  y.  dr.,  95,  2806. 

1896-96.    General  repairs  made  and  7,812  c.  y.  • 
dr.,  96,  2704. 

1896-97.  58,827  c.  y.  dr.  and  parts  of  n.  and  s. 
ps.  reconstr.,  97,  2931. 

1897-98.    610 1.  f.  old  ps.  rebuilt,  98,  2622. 

1898-99.    18,262  c.  y.  dr.,  99,  2936. 

1899-00.  23,026  c.  y.  dr.;  p.  repairs  in  progress 
(drawings,  99,  2938),  00,  3916. 

1900-01.  12,976  c.  y .  dr. ;  work  on  repair  of  ps. 
completed,  01,  3113. 

1901-03.    19,964  c.  y.  dr.,  03,  2169. 

1903-03.  24,804  c.  y.  dr.;  work  on  extension 
and  repairs  to  p.  begun,  03, 1966. 

1903-04.  24,246  c.  y.  dr.;  work  on  extension 
and  repairs  to  p.  and  revet.,  04, 3018. 

1904-06.  20,417  c.  y.  dr.  by  U.  S.;  work  on 
extension  of  p.,  and  repairs  to  p.  and  revet,  com- 
pleted Sept.  3,  1904,  06,  2195. 

1905-06.    31,308  c.  y.  dr.,  06,  635, 1819. 

1906-07.  Old  revet.,  inner  end  s.  p.,  repaired 
and  extended  by  a  wall  of  close  piles  backecl  with 
brush  and  St.,  07, 1974. 

1907-08.  24,173  c.  y.  dr.;  work  on  constr.  of 
break'r  commenced,  08,  2057. 

1908-09.  14,830  c.  y.  dr.;  constr.  of  break'r  in 
progress;  repairing  damage  to  n.  p.;  filling  va- 
cancies in  s.  p.  with  st.,  09,  2043. 


1464      INDEX  TO  feEPOETS,  CHIEI*  Off  ENGINEEES,  XT.  S.  AEMY,  i866-i&i2. 


1909-10.  31,460  c.  y.  dr.;  work  on  braak'r  con- 
tinued and  repairs  made  to  portions  damaged  by 
storms,  10,' 2203. 

1910-11.  25,879  o.  y.  dr.;  constr.  of  break'r 
completed;  repairs  made  to  structures,  11, 2398. 

1911-lS.  43,128  c.  y.  dr.  by  U.  S.  (mainten.); 
riprap  and  st.  placed  in  break'r;  removing  p.;  re- 
pairs to  lake  face  s.  break'r  completed,  18,  2587. 

PHYSICAL  CHABACTERISTICS. 

Serious  blocking  of  H.  mouth,  73,  265. 

Advance  of  n.  shore  line,  73,  265. 

Similarity  bet.  Ludington  and  Frankfort  Hs., 
76,  ii,  474. 

Description  of,  97, 2952. 

Shoaling,  99,  2937;  00,  3916. 

Damages  to  p.  by  Pere  Marquette  ER.  Co.'s  car 
ferries,  05, 2196;  06, 1819;  13,  2588. 

Damages  to  structures  by  storms,  10,  2202. 

H.  is  outlet  of  Pere  Marquette  R.,  which  expands 
into  Pere  Marquette  Lake  before  emptying  into 
Lake  Michigan;  llj  m.  from  Pentwater  H.  on  s., 
and  24  m.  from  Manistee  H.  on  n.,  18, 1043. 

An.  dr.  necessary,  IS,  1044. 

PLAN'S.    (See  Estimates  and  Projects.) 
By  Maj.  J.  B.  Wheeler,  new  cut  at  a  point  about 

a  mile  distant  from  the  old  entrance,  67,  25. 
By  Capt.  Lockwood,  H.  of  refuge  through  the 

constr.  of  an  outer  break'r;  est.,  S861,260,  83,  2091, 

2029. 

PROJECTS.    (See    Engineers,   EstimafBS    and 

Plans.) 

By  Maj.  Wheeler,  1866,  2  parallel  crib  ps.  200' 
apart,  extending  into  the' lake. 450'  on  the  n.  side 
and  640'  on  the  s.  side;  repairs  to  old  n.  slab  p.; 
removal  of  old  s.  slab  p.;  close  piling  in  s.  side  of 
crib  and  dr.  to  12',  67,  25, 114;  68, 131;  69,  88;  70, 
40, 131;  74, 178;  76,  ii,  474.  Est.  amended  in  1879, 
$213,787,  80,  2014;  8S,  2074. 

By  Capt.  S.  M.  Mansfield,  extension,  by  crib- 
work,  of  both  ps.  to  12'  of  water,  250'  each,  7S,  36, 


187;  76,  ii,  477.  Extension  of  both  ps.  150  1.  f., 
75,  47.    P.  extension  to  16'  of  water,  79, 162,  1607. 

By  Capt.  Lockwood,  1884,  forming  II.  of  refuge 
by  w.  to  400'  the  entrance  to  Pere  Marquette  Lake 
by  constr.  of  a  new  s.  p.  and  dr.  chan.  to  18';  est., 
J419,185,  84,  2001;  85,  2093.  Reoom.  by  BE.,  1884, 
85,  2093.  Land  adj.  to  s.  p.  deeded  to  0.  S.  to 
widen  H.,  89,  vi,  2174. 

In  1890  proj.  amended  by  Maj.  Ludlow,  with 
approval  of  the  Chief  of  Engineers,  to  retain  the 
s.  p.  in  Its  position  as  indicated  in  the  proj.  of  1866, 
90,  2622. 

By  Capt.  Townsend,  1897,  700'  extension  of  n.  p., 
and  300'^ extension  of  s.  p.,  dr.  and  repairs;  est, 
S210,000,  97,  2952;  99,  2938. 

Act  Mar.  2,  1907,  provides  $100,000  for  the  constr. 
of  an  exterior  stilling  basin,  to  be  formed  by  2 
break'rs,  each  1,800'  1.,  400'  apart  at  outer  ends, 
and  diverging  at  an  angle  of  90°,  the  inner  ends  to 
be  connected  with  the  shore  by  suitable  structures, 
and  for  an  interior  18'  chan.  protected  by  ps.  and 
levet.;  tor  removal  of  lakeward  ends  of  the  2  inside 
ps.  and  lor  dr.  area  in  basin;  est.,  J839,087,  13, 
1043.  Est.  increased  by  $51,500,  due  to  settlement 
of  St.,  07,  658, 1974.  (H.  D.  62,  59th,  1st,  reviewed 
by  R.  and  H.  Com.  D.  46,  61st,  2d.) 

SUB  VETS. 

By  Maj.  W.  F.  Raynolds,  1866,  67, 114. 

By  Maj.  J.  B.  Wheeler,  1808,  76,  ii,  476. 

By  Capt.  F.  U.  Farquhar,  1869-70-71,  76,  ii,  476; 
73,  265. 

Memoranda  of  soundings,  76,  ii,  475,  476,  477. 

For  H.  of  refuge,  83,  2290. 

Minor  sur.,  1894,  by  Lt.  Col.  Lydecker,  94,  2221; 

Sur.  an.  act  June  3,  1896;  made  by  Capt.  Town- 
send,  1897  (see  Projects),  97,  2961. 

Maps.    (H.  D.  62,  59th,  1st,  reviewed  by  R.  and 
H.  Com.  D.  46,  61st,  2d.) 
83,  2292;  84, 1977;  90,  2630;  11,  2400. 
In  H.  D.  273,  54th,  2d. 
Drawings.    (See  Operations,  1900.) 
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1867, 

$60,000,67,26. 

1870, 

20,000,70,40;  71,136. 

1871, 

9,000,71,136. 

1872, 

10,000,  73,  36. 

1873, 

10,000,73,37. 

1874, 

10,000,74,43. 

1875, 

25,000,  76,  47. 

1876, 

14,000,  76, 100. 

1878, 

15,000,78,120,1203. 

1879, 

10,000,  79, 162,  1605, 1606. 

1880, 

10,000,  80,  2012. 

1881, 

10,000,81,2206. 

1882, 

15,000,83,2288. 

1884, 

10,000,  84, 1976. 

1886, 

10,000,  86, 1760. 

1888, 

10,000,88,1905. 

1890, 

50,000,90,2617. 

1892, 

50,000,93,2325. 

1894, 

12,000,95,2810. 

1896, 

15,000,96,2708. 

1899, 

20,000,99,2941. 

1902, 

42,000,03,2172. 

1905, 

10,000,05,2201. 

1907, 

25,000,07,1977. 

1910, 

33,000,10,2207. 

1911, 

10,000,11,2403. 

1912, 

160,000,  13,  2693. 

Total,  665,000    (Inol.    misc.,    $665,024.87,    13, 
2593). 

COMMEBCE. 

Importance  as  H.  of  refuge,  67, 116;  68, 133;  76, 
ii,  471. 
Important,  66,  iv,  142;  76,  ii,  471. 
Lumber  industry  slowly  diminishing,  03,  472. 


Description  of,  with  list  of  SS.  lines,  05,  573. 

Amount  and  effect  on  rates,  09,  745. 

1911,  320,820  t.,  a  decrease  of  22,903  t.' compared 
with  1910;  C.  derived  principally  from  salt  and 
lumber  industries,  13,  2596. 

CONTRACTS. 

1867.  Gelly  &  Weston,  materials;  G.  East- 
man, materials;  R.  N.  Gere,  materials;  H.  Starke, 
labor,  67,  69,  115,  117. 

1869.  J.  D.  Jennings,  materials  and  labor; 
Easbrouck  &  Conro,  materials,  69,  87. 

1871.  C.  S.  Stevens,  materials,  71,  135,  137; 
annulled,  71,  137;  73,  263.  C.  Fitzsimmons, 
materials;  Pierce  &  Whaling,  materials,  71,  135, 
137.  E.  P.  Thurber,  materials,  71,  135,  137;  an- 
nulled, 71,  137;  73,  263. 

1873.  Bird  &  Mickle,  materials  and  labor,  73, 
263. 

1873.  Squier  &  White,  materials  and  labor, 
73,  263;  extended,  73,  263. 

1876.  Dewar  &  Butler,  materials  and  labor; 
E.  M.  Steele,  materials  and  labor,  75,  245,  247. 

1877.  Squier  &  White,  dr.  and  revet.,  77,  904. 

1878.  Squier  &  White,  dr.,  78,  1202.  N.  S. 
Gere,  materials.and  labor,  79, 1603, 1606. 

1879.  H.  S.  Dale,  p.  extension,  dr.,  18J{  c.  y., 
80,  2012. 

1881.  D.  Dewar,  p.  constr.,  81,  2206.  Carkin, 
Stickney  &  Cram,  p.  constr.,  81,  2206. 

1883.  Green  Bay  Dredge  &  Pile  Driver  Co., 
dr.,  23i|!  c.  y.,  83,  1814.  Dewar  &  Wing,  p.  exten- 
sion, 83, 1814 

1884.  D.  Dewar,  crib  constr.,  85,  2072. 
1886.    D.Drake, edgings, 86, 1760.    S.Bedford, 

materials,  86, 1760. 
1889.    C.  Bemer,  p.  constr.,  $9,331.02,  89, 2172. 


[See  pp.  14-22  for  I 
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1890.  Truman  &  Cooper,  dr.,  14$  c.  v.,  91, 
2680. 

1891.  C.  H.  Starke,  dr.,  14**  c.  y.;  Gaylord  & 
Wing,  white  pine  timber  and  plank,  $17  M  i.  b.  m.; 
S.  Bedford,  plant,  114.50  M  I.  b.  m.;  G.  W.  Crouter, 
bolts  and  spikes,  3$  lb.;  F.  A.  Hagen,  st.,  J2.24 
cord,  91,  2681. 

1893.  Wisconsin  Dredging  <Si  Dock  Co.,  p. 
constr.,  $25,597.15,  93,  2901. 

1893.  li.  B.  Allen,  white  pine  timber,  $17.90 
1,000'  ($3,329.83),  93,  2901.  Parkhurst  &  Wilkin- 
son, driltbolts,  2J(t!  lb.  ($331.50),  93,  2902. 

1896.  N.  J.  Gaylord,  p.  repairs,  $6,325.13,  96, 
2709.    W.  A.  Starke,  dr.,  97,  mi. 

1897.  Green  Bay  Dredging  Co.,  dr.,  98,  2525. 

1899.  Green's  Dredging  Co.,  dr.,  00,  3921. 

1900.  W.  Brownrigg,  extension  and  repair  of 
ps.  (removing  old  work,  dr.,  piles,  timber,  iron- 
work, St.  flllmg,  and  riprap),  $13,818.62.  Green's 
Dredging  Co.,  dr.,  00,  3921. 

1901.  S.  O.  Dixon,  dr.,  IS*  c.  y.,  01,  3118. 
N.J.  Gaylord,  repair  of  p.,  prices  listed,  03,  2173. 

1903.  T.  J.  Bennett  &  Co.,  extension  of  s.  p., 
prices  listed,  03, 1972. 

1903.  The  Lydon  &  Drew  Co.,  dr.,  16Jt  c.  y., 
03, 1972. 

1904.  S.  O.  Dixon,  dr.,  17Ji|!  o.  y.,  04,  3024. 

1906.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
ntc.  y.,  06, 1824. 

1907.  Greiling  Bros.,  dr.,  21Jt  c.  y.;  Century 
Fuel  Co.,  coal,  prices  listed,  07, 1978. 

1908.  Greilmg  Bros.,  dr.,  20Jit  c.  y.;  S.  P. 
Bennett  Fuel  &  Ice  Co.,  coal,  prices  listed,  08, 
2062.  Bennett,  Schnorbacb  Co.,  st.,  $9  cord,  09, 
2048. 

1909.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal, 
prices  listed;  Robert  Love,  repair  of  n.  p.,  prices 
listed,  09,  2047,  2048. 

1910.  Century  Fuel  Co.,  coal,  prices  listed,  11, 
2404. 

1911.  Indian  Refining  Co.,  oil,  prices  listed; 
Greiling  Bros.  Co.,  dr.,  19.75it  c.  y.,  11,  2404. 

1913.  Greiling  Bros.  Co.,  dr.,  16$  c.  y.;  Indian 
Refining  Co.,  oil,  3.440  gal.,  13, 2594. 

ENGIIVEEBS. 

Chief  ol  Engineers.  B.,  66,  iii,  13,  34;  67, 
25;  68,  35;  69,  30;  70,  40;  71,  38;  73,  36;  73,  37; 
74,  43;  76,  47;  76,  100;  77,  105;  78,  120;  79, 162; 
80,  215;  81,  291;  83,  286;  83,  293;  84,  295;  85, 
316;  86,  311;  87,  279;  88,  263;  89,  296;  90,  266; 
91,  338;  93,  323;  93,  376;  94,  342;  95,  385;  96, 
340;  97,  431;  98,  419;  99,  600;  00,  563;  01,  549; 
03,  471;  03,  510;  04,  563;  05,  672;  06,  636,  644; 
07,  659;  08,  706;  09,  744;  10,  822,  831;  11,  876; 
13, 1046,  1058. 

In  charge; 

Maj.  J.  B.  Wheeler,  1866-68.  B.,  66,  iv,  142;  67. 
115;  68, 133. 

Capt.  F.  U.  Farquhar,  1869-72.  B.,  69,  87;  70, 
129'  71  135'  73  177 

Capt.  S.  M.  Mansfield,  1872-80.  E.,  73, 185;  73, 
262;  74,176;  75,246;  76,ii,468;  77,904;  78,1202; 
79, 1603;  (Maj.)  80, 214. 

Maj.  F.  Harwood,  1880-82.  E.,  80,  2011;  81, 
2205. 

Maj.  D.  P.  Heap,  1882-83.    B.,  83,  2287. 

Capt.  D.  W.  Lockwood,  1883-87.  E.,  83,  1813; 
84, 1976;  85,  2071;  86, 1769;  87,  2182. 

Maj.  S.  M.  Mansfield,  1888-89.    K.,  88, 1604. 

Maj.  Wm.  Ludlow,  1889-93.  E.,  89,  2171:  90, 
2616,  2618;  91,  2678;  93,  2322;  93,  2897. 

Lt.  Col.  G.  J.  Lydecker,  1894-«6,  1898.  K.,  94, 
2223;  95, 2808;  96,  2706;  98,  2626. 

Capt.  C.  McD.  Townsend,  1897.    B.,  97,  2933. 

Capt.  C.  Harding,  1893-1901.  E.,  99,  2939;  00,' 
3919  »       5  I       , 

Capt.  Chas.  Keller,  1901-03.  E.,  01,  3116;  03, 
2171. 

Maj.  J.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  E.,  03,  1970; 
(Col.)  04,  3024;  06,  2199;  06,  1823;  07,  1976;  08, 


Mai.  Chas.  Keller,  1909-10.    B.,  09,  2046. 
Maj.C.  S.  EicM,  1910-12.    E.,  10, 2206;  (Lt.  Col.) 
11,  2403;  13,  2591. 

Assistants: 

Capt.  A.  Mackenzie.    E.,  67, 115;  68, 133. 

F.TV.  LeGmartz.    R.,  01,  3116;  03, 2171. 

ESTIMATES.    (See  Plans  and  Projects. 

By  Maj.  Wheeler,  $180,049,  66,  iii,  13,  34,  Iv,  143, 
155;   67, 115;  68, 133;  74, 176;  76,  ii,  469. 

By  Capt.  Farquhar,"  p.  extension  and  revet., 
$79,000,  69,  30,  88;  70,  40;  74,  176;  76,  ii,  469. 
Pile  revet.,  $13,812.50,  71, 136. 

By  Capt.  Mansfield,  dr.  and  revet.,  $15,948,  73, 
186.  P.  extension,  $112,000,  73, 37,  263;  74,  43, 177; 
76,  ii,  469;  77,  904.  Dr.  and  pile  revet.,  $13,771, 
76,  47;  76,  ii,  469;  77,  904.  Increasing  height  of  s. 
p.,  $1,200,  76,  ii,  469. 

EXPENDITCBES. 

In  repairs,  1867-76,  total,  $3,150.66,  76,  li,  470. 

OBSTBUCTIONS. 

B.,  1894,  crossed  by  3  brs.  bet.  Lakes  Michigan  and 
Manistee;  the  last-built  br.  constr.  by  the  city  of 
Manistee  under  permission  of  the  Sec.  of  War,  on 
condition  that  the  city  should  move  back  certain 
docks  to  the  dock-head  line,  and  that  a  14J'  chan. 
should  be  dr.  through  the  s.  draw.  Conditions  were 
not  complied  with  at  the  expiration  of  the  time  limit, 
94,  2226. 

OPEBATIONS.1 

1867-68.  320  1.  f.  n.  p.  crib  built;  128  1.  f.  s.  p. 
crib  built;  18,326o.  y.  dr.;  3201.  f.  of  superstr.  n.  p., 
68,  36, 134;  74, 176;  76,  ii,  472. 

1868-69.  96  1.  f.  n.  p.  crib  built;  256  1.  f.  s.  p. 
crib  buflt,  69,  30,  87;  7<  176;  76,  ii,  472. 

1869-70.  64 1.  f .  n.  p.  crib  built;  96 1.  f .  s.  p.  crib 
buUt,  70,  40, 129, 130;  76,  ii,  472. 

1870-71.  Repairs  to  old  n.  slab  p.;  superstr. 
builtbyhiredlabor,  71,38, 136;  74,176;  76,ii,472. 

1871-73.  168 1.  f.  n.  p.  crib  built;  158 1.  f.  s.  p. 
crib  built;  115  1.  f.  s.  p.  superstr.  built,  73,  36,  177, 
185;  74, 177;  76,  ii,  473. 

1873-73.  6001. f.n.p.pilerevet. built;  dr.,  73, 
37,  262,  263;  74, 177;  76,  ii,  473. 

1873-74.  355 1.  f.  s.  p.  pile  revet,  built,  74,  43, 
177;  76,  ii,  473. 

1874^76.  318 1. 1.  n.  p.  pile  revet,  built;  140 1.  f. 
s.  p.  pile  revet,  built;  repairs  by  hired  labor,  76, 47, 
245,  246;  76,  ii,  473. 

1876-76.  150 1.  f.  n.  p.  crib  built;  150  1.  f.  s.  p. 
crib  built;  160  1.  f.  superstr.  n.  p.;  cribs  on  s.  p. 
decked,  76, 100,  ii,  468. 

1876-77.  450 1.  f.  s.  p.  superstr.  buDt;  s.  p.  in- 
creased in  height,  77, 105,  904;  79, 1605. 

1877-78.  420 1.  f.  s.  p.  pile  revet,  built;  48,  610 
0.  y.  dr.;  cribs  reballasted;  slabs  removed,  78, 120, 
1202. 

1878-79.  100 1.  f.  n.  p:  crib  built;  100 1.  f.  s.  p. 
crib  built;  scow  load  of  brick  sunk  in  chan;  st. 
washed  out  of  cribs,  79, 162, 1603. 

1879-80.  3  cribs  framed  and  dr.  in  progress,  80, 
2011. 

1880-81.  3  cribs  sunk  and  11,260  o.  y.  dr.,  81, 
2205. 

1881-83.  2  cribs  constr.;  3  cribs  in  n.  p.  exten- 
sion leveled;  superstr.  placed  thereon;  sand  fence 
built  along  outer  face  of  s.  p.  at  beach  line;  superstr. 
to  n.  p.  extension  completed;  10,019  c.  y.  dr.,  83, 
2288. 

1883-83.  Dr.  and  p.  extension  continued,  83, 
1813. 

1883-84.  S.  p.  extended  50 1.  f.  and  14,002  c.  y. 
dr.,  84, 1976. 

1884-85.    Repairs  ps.  damaged  by  collision,  85, 

1885-86.  S.  p.  extended  50',  86,  1760.  Con- 
dition of  imp.,  86, 1759. 

1886-87.  Portions  of  n.  and  s.  p.  cribwork  re- 
newed, 87,  2183. 


1  Timber  belonging  to  the  U.  S.  burned  in  1870, 73, 177;  74, 176;  76,  ii,  463.  100 1.  f.  of  slab  p.  washed 
away,  67, 115.  ^ 

115 1.  f.  of  superstr.  burned  73,  263.  Abstracts  of  wort  done  and  material  used,  73, 177.  History  of 
operations,  74,  17d;  vd,  u,  470,  '  ^ 
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1887-88.    S.  p.  extended  60',  88, 1905. 

1888-89.  Constr.  ot  2  cribs  begim  under  con- 
tract, 89, 2171. 

1889-90.  S.  p.  extended  100';  repairs  to  n.  p., 
90,  2616. 

1S90-91.    57,800  c.  y.  dr.;  crib  constr.  in  prog- 

1891-93.  '  40,784  c.  y.  dr.;  200 1.  f.  of  n.  p.  exten- 
sion completed;  764 1. 1.  of  n.  revet,  rebuilt;  repairs 
ton.p.,  93,  2323. 

1892-03.  Extension  of  n.  p.  in  progress,  93, 
2898,  and  repairs  made  to  ps.  and  revet.,  93,  2899; 
24,970  c.  y.  dr.a  nd  gauge  readings  made,  93,  2900. 

1893-94.  N.  p.  extension  completed,  94,  2224; 
general  repairs  made  to  old  structures  and  45,798 
c.  y.  dr.,  94,  2225. 

1895-96.    General  repairs  made,  96,  2707. 

1896-97.    Parts  of  n.  and  s.  ps.  rebuilt,  97, 2904. 

1897-98.    11,664  0.  y.  dr.,  98,  2525. 

1898-99.    11,891  c.  y.  dr.,  99,  2939. 

1899-00.  27,639  c.  y.  dr.;  extension  and  repair 
of  s.  p.  and  repair  of  n.  p.  in  progress,  00, 3919. 

1900-01.  S .  p.  extended  100' ;  renewing  superstar, 
in  parts  of  both  ps.,  01,  3116. 

1901-03.  Rebuilding  253.8  1.  f.  superstr.  on 
n.  p.  and  101.5 1.  f.  on  s.  p.,  03,  2171. 

1903-03.  Work  on  extension  of  s.  p.  150'  in 
progress,  03, 1970. 

1903-04.  15,083  c.  y.  dr.;  constr.  of  crib  for 
150'  p.  extension  completed,  04,  3021. 

1904-05.  14,513  0.  y.  dr.  (contract);  150'  p. 
extension  completed;  repairs  made  to  damaged 
n.  p.,  05,  2200. 

1905-06.    68,222  c.  y.  dr.  (U.  S.),  06, 1823. 

1906-07.  6,447  c.  y.  dr.  (U.  S.);  29,250  c.  y. 
dr.  (contract);  repairs  to  n.  p.  and  to  decking  of 
both  ps.,  07, 1976. 

1907-08.  32,520  c.  y.  dr.  (contract);  repairs 
made  to  superstr.,  n.  p.,  08, 2061. 

1908-09.  7,140  c.  y.  dr.  (contract);  22,080  c.  y. 
dr.  (U.  S.);  repairs  to  p.,  09,  2046. 

1909-10.  73,374  c.  y.  dr.  (tf .  S.);  1,698  c.  y.  dr. 
(contract);  repairs  to  n.  p.,  10,  2206. 

1910-11.  86,652  c.  y.  dr.  (U.  S.);  13,646  c.  y. 
dr.  (contract),  11, 2403. 

1911-13.  62,387  c.  y.  dr.  (contract),  and  28,547 
c.  y.  dr.  (U.  S.)  for  new  constr.;  3,962  c.  y.  dr. 
(contract),  and  17,731  c.  y.  dr.  (U.  S.)  for  mainten.; 
repairs  to  n.  p.,  13,  2592. 

PHYSICAL  CHARACTERISTICS. 

Soundings,  66,  iv,  142;  67,  115;  76,  il,  470,  471, 
472,  473;  79, 1605. 

General,  Manistee  H.  and  K.,  66,  iv,  142;  67, 
116;  68, 133;  76,  ii,  470. 

'Damages  to  ps.  by  collisions  of  barges  and  ves- 
sels, 03, 1970;  04,  3022;  06,  1823;  07, 1977. 

Damage  to  n.  p.  by  storms,  18,  2693. 

24±  m.  from  Ludington  H.  on  s.  and  8  m.  from 
Portage  Lake  H.  on  n.  Orig.  condition,  see  1st 
paragraph  of  Private  work,  13, 1046. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Ludlow,  1889,  extension  of  the  n.  p. 
550'  to  18'  curve  in  the  lake,  and  the  s.  p.  350'  to  the 
14'  curve;  also  for  dr.  15'  ehan.  bet.  the  ps.;  est., 
8115,000,  90,  2619. 

PRIVATE      (CITY      AND      CORPOKATE) 

WORK.    (See  Obstructions.) 

Diverging  slab  ps.  built,  66,  iii,  13,  iv,  143;  76, 
ii,  471. 

Dr.  in  chaii.  bet.  Lakes  Michigan  and  Manistee; 
dr.  owned  by  town,  73,  263;  74, 177;  76,  ii,  472. 

In  1893  the  Manistee  &  Northeastern  ER.  Co. 
given  permission  by  the  Sec.  of  War  to  rebuild  a 
part  of  the  n.  revet,  and  to  build  a  dock  on  the 
n.  bank  of  the  Manistee  E.,  93,  2900,  on  agreement 
to  keep  the  revet,  in  repair,  94,  2226.  No  disposi- 
tion on  the  part  of  EB.  C!o.  to  make  repairs  as 
agreed,  99,  2940. 

Private  Co.  granted  permission  to  use  part  of 
s.  p.  on  condition  that  part  occupied  would  be  re- 
paired when  needing  repair,  00, 3919. 


Slight  repair's  to  revet,  by  Manistee  &  North- 
eastern EE.  Co.,  04,  3022. 

Eepairs  by  U.  S.  to  n.  p.,  one-half  cost  to  be  paid 
by  U.  S.  and  other  half  by  owners  ol  colliding 
vessels,  OS,  2200. 

Sec.  ol  War  grants  permission  to  Mich.  State 
Telephone  Co.  to  lay  a  cable  across  E.,  06, 1823. 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Wheeler,  parallel  extension  of  ps.  by 
cribwork  to  12',  1,000  I.  f.  each,.  66,  iii,  13,  iv,  142, 
143;  76,  ii,  471.  Extension  of  both  ps.  960';  to 
cut  ofl  point  of  old  slab  p.;  also  to  cut  down  slab 
work  to  water  surface  and  build  crib  superstr. 
thereon;  dr.  to  12',  67,  25,  115;  68,  35,  133;  76,  ii, 
469,  471.  Modiflcation  of  the  above  (which  was 
based  on  the  sur.  of  1866)  caused  by  the  destruction 
of  100 1.  f.  of  n.  p.,  67,  25,  26, 115. 

P.  extension  and  revet.,  1869,  69,  30,  88;  74, 
176;  76,  ii,  469. 

For  850'  ol  pile  revet,  on  the  n.  side  of  chan.,  71, 
136. 

By  Capt.  Mansfield,  dr.  and  revet,  vrithin  en- 
trance, 73,  36,  186.  P.  extension  to  16',  n.  p.  650 
1.  f.,  and  s.  p.  760 1.  f.,  73,  37,  263;  74,  43, 177;  75, 
246;  76,  ii,  469.  To  increase  the  height  of  460  I.  f. 
of  the  s.  p.,  76,  ii,  469.  Orig.  proj.  stated  to  be  a 
p.  extension  of  480  1.  f.  on  each  side  of  the  chan. 
and  dr.  27,898  c.  y.,  76,  ii,  469. 

Proj.  of  1866,  with  the  modiflcation  of  1870  and 
1874,  proposed  the  parallel  extension  of  crib  ps.  to 
obtain  at  least  12'  d.  of  chan.;  est.,  $180,949,  76, 
469.  Modified  in  1870  and  1874  for  extension  of  ps.; 
total  est.,  3234,000,  80,  2012.  In  1886,  after  app.of 
$248,000,  est.  892,700  would  be  required  to  compete 
proj.,  86, 1760. 

In  1890,  after  further  app.  of  $60,000,  Maj.  Ludlow 
est.  $75,000  as  requisite  for  completion  of  proj.,  90, 
2617;  91,  2679. 

Act  Mar.  2, 1907,  contemplates  (H.  D.  511, 59th, 
1st)  securing  18',  p.  extension,  revet.,  and  protec- 
tion works,  provided  private  and  municipal  work 
completed  within  reasonable  time;  laad  will  be  do- 
nated and  U.  S.  shall  be  protected  against  claims; 
est.,  $147,488,  08,  706;  pledges  not  given,  12, 1046. 

Act  June  26,  1910,  modified  proj.  (H.  D.  705,  61st, 
2d)  to  secure  18'  bet.  ps.  and  16'  through  E.  to 
Lake  Manistee  without  any  limiting  requirements; 
est.,  $25,000,  10,  228. 

Act  July  25,  1912,  contemplates  (H.  D.  599,  62d, 
2d)  constr.  of  s.  bresik'r  1,300'  1.,  with  shore  con- 
nection 1,200'  1.,  removing  450'  s.  p.,  dr.  entrance 
basin  and  chan.  bet.  ps.  to  20'  below  1.  w.  dr.  E.  to 
18'  below  1.  w.  extending  n.  p.  200'  if  required, 
mainten.  ol  proj.;  est.,  $456,000,  and  $6,000  an. 
mainten.,  contingent  on  donation  U.  S.  of  strm  of 
land  at  shore  line  200'  x  200',  100'  on  each  side  of 
center  line  of  shore  connection  of  break'r,  to  insure 
free  access  to  p.  and  control  of  same,  12, 1046. 


SURVEYS. 

By  Capt.  G.  G.  Meade,  1861,  76,  ii,  470. 

By  W.  T.  Casgrain,  1866,  66,  iv,  142;  67, 115;  76, 
ii,  470. 

By  Maj.  Wheeler,  1868,  76,  ii,  472. 

By  Capt.  Farquhar,  1869-70,  76,  ii,  472,  473. 

Sur.  made,  1893,  by  Lt.  Col.  Lydecker,  94,  2225. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  tor  uniform  d. 
of  18'.  R.,  Col.  Adams,  Nov.  1  and  Dec.  7,  1906; 
est.,  $147,488,  with  $1,600  an.  mainten.  (H.  D.  511, 
69th,  1st),  06,  644. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.,  Maj. 
Keller,  Aug.  25,  1909,  and  Jan.  7, 1910;  est.,  $25,000 
(H.  D.  705,  61st,  2d),  10,  831. 

Pre.  ex.  and  sur.  for  20'  chan.  Lake  Michigan  to 
lAke  Manistee,  enlargement  of  outer  H.,  incl. 
constr  of  new  breakw'r.  R.,  Lt.  Col.  EioM,  1910 
and  1911;  est.,  $456,000,  and  $6,000  an.  mainten., 
land  to  be  donated  free  to  U.  S.  (H.  D.  699, 62d,  2d), 
13, 1058. 

Maps.  (H.  D.  611,  59th,  1st;  H.  D.  599,  62d,  2d.) 
83, 2288;  84, 1976;  90,  2618. 


c 


See  pp.  14-22  fori 
explanations,  etc.J 
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of  -refuge.) 


(Harbor 


APPKOPBIATIONS. 


1879, 
1880, 
1881, 
1882, 
1884, 


1890, 
1894, 
1896, 
1899, 
1900, 
1902, 
1907, 
1910, 
1912, 


$10,000, 
10,000, 
10,000, 
25,000, 
12,500, 
15,000, 
10,000, 

8,000, 
25,000, 
25,000, 
75,000, 
85,000, 
69,000, 
10,000, 
13,000, 

3,000, 


79, 166. 
80,  2034. 
81,2204. 
83, 1813. 
84, 1975. 
86, 1759. 
88, 1902. 
90, 2615. 
95, 2812. 
96,  2712. 
99, 2943. 
00, 3923. 
03, 2175. 
07, 1980. 
10,  2209. 
13,  2601. 


Total,  395,500 

COMMERCE. 

Availability  and  importance  as  a  E.  of  refuge, 
79, 1635, 1637. 

Benefit  of  the  imp.  to  C,  79, 1637. 

Letter  from  A.  W.  Fare  relative  to  the  imp.,  79, 
1638. 

Local  C.  insignificant,  but  H.  of  great  benefit  to 
prospective  lake  C,  94, 2229. 

Absolutely  no  local  C,  02,  473. 

Local  C.  insignificant,  13, 1049,  2599,  2601. 

CONTRACTS. 

1879.  Carkin,  Stickney  &  Cram,  dr.,  14(t  o.  y., 
80, 2034. 

1885.  Truman  &  Cooper,  dr.,  12i(l!  o.  y.,  85, 
2070. 

1887.  Sohwarz  &  Burner,  p.  extension,  87, 
2183. 

1889, 
2170. 

1891.  Truman  &  Cooper,  white  pine  plank, 
$17  M  1.  b.  m.;  Geer  &  Crawford,  edgings,  $2.50 
cord;  P.  A.  Hagen,  St.,  $2.24  cord,  91,  2677. 

1897.  N.  J.  Gaylord,  p.  repairs,  $8,118.41,  97, 
2938. 

1898. 
2528. 

1899. 

1900.  Bennett  &  Schnorbach,  p.  extension 
(dr.,  pfles,  timber,  ironwork,  St.),  $144,848.92; 
Greens  Dredging  Co.,  dr.,  00, 3924. 

1903.  The  Fitz  Simons  (feCoraieU  Co.,  dr.,  12*(t 
o.  y.,  03, 1974.  T.  J.  Bennett  &  Co.,  repairs  of  s. 
p.,  prices  given,  03, 1975. 

1908.  Leathern  &  Smith  Towing  &  Wrecking 
Co.,  St.,  prices  given,  08, 2064. 

ENGINEERS. 

Chief  of  Engineers.  R.,  78, 124;  79, 166,  167; 
80,  219;  81,  290;  83,  285;  83,  293;  84,  294;  85, 
316;  86,  310;  87,  278;  88,  234,  253;  89,  274,  295; 
90,  247,  266;  91,  316,  337;  93,  323;  93,  377;  94, 
350;  96,  386;  96,  341;  97,  431;  98,  420;  99,  501; 
00,  564;  01,  550;  03,  472;  03,  517;  04,  565;  05, 
574;  06,  638;  07,  661;  08,  708;  09,  746;  10,  824; 
]1„878;  13.1048. 

Boards. 

Review  by  R.  and  H.  Board,  Sept.  9,  1912,  of 
special  R.  by  Lt.  Col.  Rich^,  recom.  abandonment 
oJproj.,  13,2601. 

In  cliarge: 

Maj.  S.  M.  Mansfield,  1878-79,  78, 124.  R.,  79, 
1634. 

Maj.  F.  Harwood,  1879-82.  R.,  80,  2032;  81, 
2203. 

Maj.  D.  P.  Heap,  1882-83.    R.,  83, 2286. 


Truman  &  Cooper,  dr.,  10$  c.  y.,  89, 


W-.  Brownrigg,  p.  repairs,  $4,952.21,  98, 
Greens  Dredging  Co.,  dr.,  99, 2943. 


Capt.  D.  W.  Lookwood,  1883-87.  B.,  83,  1812; 
84, 1974;  86,  2069;  86, 1758;  87,  2180. 

Maj.  C.  E.  L.B.Davis,  1887-88.    R.,  88, 1822. 

Maj.  S.  M.  Mansfield,  1888-89.    B.,  88, 1903. 

Maj.  Wm.  Ludlow,  1889-93.  B.,  89,  2168;  90, 
2613'  93  2903 

Lt.  Coi.  G.  J.  Lydecker,  1894-96,  1898.  B.,  94, 
2228;  96, 2811;  96, 2709;  98,  2526. 

Capt.  0.  McD.  Townsend,  1897.    B.,  97,  2936. 

Capt.  C.  Harding,  1899-1900.  B.,  99,  2942;  00, 
3922 

Capt.  Chas.  KeUer,  1901-03,  01,  3119;  03,  2174. 

Maj.  J.  G.  Warren,  03, 498. 

Lt.  Col.  M.  B.  Adams,  1903-09,  03, 1973;  (Col.) 
04, 3025;  06, 2203;  06, 1824;  07, 1979;  08, 2063. 

Maj.  Chas.  Keller,  1909-10.    B.,  09,  2049. 

Maj.  C.  S.  RicM,  1910-.  B.,  10,  2209;  (Lt.  Col.) 
11,2405;  13,2595. 

Assistants: 

R.  Strohmann.    E.,  79, 1636. 

F.  W.  Lehnartz.    B.,  01,  3120;  03, 2174. 


OPERATIONS. 

1879-80.  N.  j.  extended  to  236'  and  s.  j.  to  190' 
in  1.;  29,992  c.  y.  sand  dr.,  80, 2032,  2033. 

1880-81.  Both  ps.  extended  to  12'  curve,  81, 
2204. 

1881-83.  N.  p.  extended  to  815'  and  s.  p.  to 
675' in  1.;  62  cords  st.  filling  placed  in  ps.,  83,2286. 

1888-83.  N.  p.  extended  6^;  30,530  o.  y.  dr. 
from  Chan.;  repairs  to  ps.,  83, 1812. 

1884-85.  N.  revet,  refilled;  10,120  c.  y.  dr.,  85, 
2069. 

1886-86.  S.  revet,  completed  to  805'  in  1.;  555 
piles  driven,  86, 1758. 

1886-87.  Filling  revet,  of  s.  p.  completed;  dr. 
in  Chan,  with  U.S.  dr.;  extension  of  n.  p.  mprogress, 
87, 2180. 

N.  p.  extended  100';  11,094  c.  y.  dr.. 


1887-88. 
88, 1903. 
1888-89. 
1889-90. 
1890-91. 
1893-93. 
1893-94. 


23,000o.y.  dr.,  89,2169. 

34,000  0.  y.  dr.,  90, 2614. 

Repairs  to  revet.,  91, 2676. 

Water  gauge  readings  made,  93, 2904, 

24,870  c.  y.  dr.,  94,2229. 

1896-96.    18,039  c.  y.  dr.  and  repairs  made  to 
n.p.,  96,2710,  2711. 

1896-97.    34,542  c.  y.  dr.,  and  reconstr.  of  n. 
pile  p.  and  revet,  completed,  97, 2937. 

1897-98.    18,019  c.  y.  dr.,  612  1.  f.  old  s.  p.  re- 
built, and  2' added  to  h.  of  1,342 1.  f.  ofn.  p.,  98, 2527. 

1898-99.    Repairs  to  ps.  completed,  99,  2942. 

1899-00.    27,428  c.  y.  dr.;  extension  of  n.  p.  in 
progress,  00, 3922. 

1900-01.    12,634  c.  y.  dr.;  extension  of  n.  p.  in 
progress,  01, 3119-20. 

1901-03.    Extensions  of  ps.   completed,   03, 
2174. 

1903-03.    24,404  c.  y.  dr.,  03, 1973. 

1903-04.    183,621  c.  y.  dr.;  repairs  to  ps.,  04, 

Repairs  to  s.  p.,  05,  2203. 

16,831  c.  y.  dr.  by  U.S. plant,  07, 1979. 

38,377c. y. dr.;  ps. repairedi  08, 2063. 

39,486  c.y.  dr.,  10,2209. 

47,8540.  y.  dr.,  11,2405. 

30,485  0.  y.  dr.,  13,  2595. 


1904-05. 
1906-07. 
1907-08. 
1909-10. 
1910-11. 
1911-13. 


PHYSICAL,  CHABACTEBISTICS. 

General  description,  79, 1635, 1637;  90, 2613. 

Peculiar  configuration  of  the  coast;  effects  of,  79, 
1637. 

In  1894  the  zero  of  the  water  gauge  at  the  H. 
lowered  0.09'  to  make  it  conform  to  the  new  planes 
of  reference  estab.  for  Qs.,  Qt  Laikes  Michigan  and 
Huron,  94, 2229. 

fihoaUng,  00, 3922. 


1408      INDEX  TO  EEPOETS,  CHIEF  OF  BNGINEEHS,  U.  S.  AEMY,  1866-1912. 


Condition  of  works  and  d.  of  w.,  01,  550,  3120; 
OS,  2174-75;  03,  1973;  04,  3026;  OS,  2203-04;  06, 
638, 1825;  07, 661, 1979;  OS,  708,  2063;  09, 747,  2049; 
10, 824,  2209;  11, 878,  2406;  13, 1049,  2595. 


PRIVATE  WORK. 

Natural  outlet  being  closed  by  a  dam,  which 
caused  a  rise  in  Portage  Lake,  a  ditch  was  cut  in 
1871  across  a  narrow  neck  of  land,  which  rapidly 
w.  to  500'  by  the  scour  of  the  rushing  waters,  79, 
1637, 1639. 


PROJECTS. 

By  Maj.  Mansfield,  1S79,  ohan.  300'  x  18'  to  con- 
nect Lakes  Michigan  and  Portage,  the  dr.  chan. 
to  be  protected  by  parallel  pile  and  crib  ps.  ex- 
tending to  18'  curve  in  Lake  Michigan;  est.,  $189,- 
860,  79, 1634, 1636,  1638;  87,  2181. 

Bet.  1879  and  1882,  $55,000  app.  In  1883  Capt. 
Lookwood  est.,  for  completion  of  orig.  proj.,  $210,- 
000,  84, 1976;  98,  2322. 


Act  Mar.  3,  1899,  placed  work  under  continuous 
contract,  cost  not  to  exceed  $160,000  added  to  the 
amount  already  app.  up  to  1899,  99, 601. 

Capt.  Harding,  1899,  est.  $33,000  beyond  limit 
of  expense  set  by  act  1899,  to  dr.  18'  Chan,  as  re- 
quired by  existing  proj.,  00, 3923. 

In  special  R.j  May  6, 1912,  Lt.  Col.  RichS  reviews 
history  of  proj.  On  account  of  unimportance  of 
local  C.  andTneamess  of  other  suitable  Hs.  of  refuge, 
recom.  abandonment  of  future  work  on  proj.  as 
H.  of  refuge,  but  believes  entrance  should  be  main- 
tained by  occasional  dr.  and  repair  of  ps.,  19, 
2595-2600.  B.  and  H.  Board,  with  concurrence  of 
Chief  of  Engineers,  recom.  abandoiunent  of  all 
work,  13, 1049,  2601. 

SCRVET. 

By  B.  Strohman,  1878.    B.,  79, 1636. 
Ex.,  1894,  by  Lt.  Col.  Lydeoker,  95, 2812. 


Of  sur.  of  Portage  Lake,  79,  1636.    Sketch  of 
Portage  Lake  and  vicinity,  79, 1638. 
83, 2286;  84, 1974. 
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ARCADIA  HARBOR,  MICH. 


APPROPRIATIONS. 

1905,  $6,000,  06,  2206. 


6,000,07,1980. 
*3, 000,  09,  2050. 
10,000,11,2407. 
15,000,13,2603. 


1907, 
1909, 
1911, 
1912, 

Total,  40,000, 13,  2603. 

COMmERCE. 

"  Description  of.  Very  small  and  local.  00,3943; 
04,  3040,  3046,  3047;  13, 1061. 

Bates  to  Chicago  by  boat  30%  less  than  by  rail, 
10,  826. 

1911, 18,456 1.;  passengers,  3,637,  13, 1061. 

CONTRACTS. 

190.5.  Chicago  &  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  17i(t  0.  y.,  05,  2206. 

1906.  Great  Lakes  Dredge  &  Dock  Co.,  dr.,  V7i 
c.  y.,  06, 1826. 

1907.  Greiling  Bros.,  dr.,  21J$  c.  y.,  07,  1981. 

1908.  Greiling  Bros.,  dr.,  20H  c.  y.,  08,  2065. 

1909.  John  Smith,  dr.,  19}i|:  c.  y .,  09,  2060. 
1911.    East  Shore  Dredging  Co.,  third  cut  in 

Chan,  adjacent  to  2  already  made,  11,  2407. 

1918.  Greiling  Bros.  Co.,  dr.,  15$  c.  y.,  s.  m., 
13,  2603. 

ENGINEERS. 

Cliief  of  Engineers.  R.,  99,  606;  00,  669;  04, 
570;  05,  675;  06,  639;  07,  662;  08,  709;  09,  748; 
10,  826,  831;  11,  879;  18, 1050. 

Boards..  BEBH.  R.  on  sur.  of  H.,  concurring 
in  recom.  of  DO.  (see  Projects),  04,  3041. 

In  charge: 

Capt.  C.  Harding,  1899-1900.    R.,  00,  3942. 

Col.  M.  "B.  Adams,  1904-08.  R.,  04,  3037;  05, 
2205;  06, 1826;  07, 1980;  08,  2064. 

Maj.  Charles  Keller,  1909.    R.,  09,  2060. 

Maj.  C.  S.  Biohd,  1910-12.  R.,  10, 2210;  (Lt.  Col.) 
11, 2406;  13,  2602. 

Assistants: 

L.  W.  Goddard.    R.,  00,  3944. 

C.  W.  H.  Smith.    R.,  04,  3042. 

OPERATIONS. 

1905-06.    17,047  c.  y.  dr.,  06, 1826. 
1906-07.    8,237  0.  y.  dr.,  07, 1980. 
1907-08.    32,503  c.  y.  dr.,  08,  2064. 


1908-09.    Chan.  redr.  to  12'  x  60',  09,  2050. 

1910-11.  Cut  dr.  16'  X  25',  removing  7,466  c.  y., 
11, 2407. 

1911-13.  5,685  o.  y.  dr.  from  chan.  bet.  ps., 
completing  contract,  13, 2602;  Meade  dr.  8,112  c.  y. 
from  entrance  bar,  giving  chan.  16'  x  180'-200'; 
repairs  by  day  labor  and  piurchase  of  material 
made  to  both  ps.,  13,  2602,  2603. 

PHYSICAL  CHARACTERISTICS. 

Description  of.  Arcadia,  a  village  18  m.  n.  of 
Manistee  H.,  having  communication  with  Lake 
Michigan  through  Bar  Lake,  and  through  dr.  chan. 
(see  Private  work),  00,  3943. 

Description  of  Bar  Lake  and  Arcadia,  04,  3042 
3043. 

Chan,  fills  up  each  year,  09,  748. 

Bapid  shoalmg,  10,  2210. 

Description  of,  11,  879,  2406;  13, 1061. 

Soundmgs,  May,  1912,  showed  available  d.  of  14' 
on  entrance  bar  and  10.3'  bet.  ps.,  13,  2603. 

PRIVATE  WORK. 

Chan,  coimecting  Arcadia  with  Lake  Mich^an 
dr.  by  private  enterprise;  cost,  about  $50,000,  00, 
3943. 

Description  of  pierwork  and  dr.  done  by  Henry 
Starke  Land  &  Lumber  Co.,  04,  3043-48. 

Dr.  for  local  interests  completed  chan.  14'  x  50' 
from  inner  lake  to  Lake  Michigan,  11, 2407. 

PROJECTS. 

By  Capt.  Keller,  imp.  of  H.;  est.,  $90,390,  and 
$5,200  an.  mainten.  Such  expense  not  justified 
by  importance  of  place;  recom.  that  12'  x  50'  chan. 
be  maintained;  est.,  $3,000  an.  (H.  D.  194,  68th, 
2d),  04,  570, 3039,  3040. 

StJRVETS. 

Ex.  for  14'  Chan.,  ISO'  w.,  au.  act  Mar.  3,  1899; 
made,  1899,  by  Capt.  Harding  (R.  unfav.),  00, 
3942. 

Au.  act  June  13,  1902;  made,  1902,  by  Capt. 
KeUer  (H.  D.  194,  58th,  2d),  04,  3037. 

Ex.  au.  act  Mar.  3,  1909;  made,  1909.  by  Maj. 
Keller  (R,  imfav.)  (H.  D.  321,  61st,  2d;  B.  and  H. 
D.  10,  eisfc,  2d)  (see  Boards),  10, 831;  10,  826. 

Soundings.    (See  R.  Engineers  in  Charge.) 

Ex.  au.  act  June  25, 1910;  made,  1910,  by  Lt.  Col. 
Eich^  (H.  D.  70i,  62d,  2d),  13, 1058. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1050. 


*  Allotment. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 


RIVEB  AND   HAEBOB  WORKS. 
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00-53  FEANKFORT  (Aux  Bees  Scies)  HARBOR,  MICH.' 


APPROPRIATIONS.! 

1866, 

$88,541.  00,  66,  iil,  10,  35,  iv,  91. 

1867, 

10,000.00,67,26. 

1868, 

*10, 000. 00,  68,  36 

1869, 

*29, 318. 86,  69,22. 

1870, 

8,115  00,70,40,  129. 

1871, 

10,000.00,  71,38. 

1872, 

10,000.00,73,36, 

1873, 

10,000.00,73,37. 

1874, 

10,000.00,74,42. 

1S75, 

10,000.00,75,47. 

1S76, 

3,000.00,76,100. 

1878, 

8,800.00,78,120. 

1879, 

4,000.00,79,162. 

1880, 

5,000.00,80,2010. 

1881, 

10,000.00,81,2201. 

1882, 

15,000.00,88,2284 

1884, 

5,000.00,84,1974. 

1886 

7,000.00,86,1768. 

1888, 

8,000.00,88,1902. 

1890, 

10,000.00,90,2612. 

1892, 

10,000.00,92,2320. 

1894, 

50,000.00,95,2814. 

1896, 

15,000.00,96,2714 

1899, 

36,000.00,99,2945. 

1902, 

54,600.00,03,2177. 

1906, 

20,000.00,05,2208. 

1907, 

20,000.00,07,1982. 

1910, 

20,000.00,10,2212. 

1911, 

10,000.00,  11,  240a 

Total,  506,274.85  (inol.  $37.09  sales;  $1,886 
trans,  to  Orand  Haven  H., 
less  $6,721.50  returned  to 
Treas.,  $502,476  44,  13, 
2605). 

comniERCE:. 

Benefit  of  imp.,  66,  iv,  95;  68, 136;  71, 185. 

Importance  as  H.  of  refuge,  68, 135;  71, 177, 185; 
76, 100;  77,  903. 

Practically  entirely  transacted  by  car-ferry  lines 
of  Ann  Arbor  RR.;  important  to  maintain  H.,  03, 
474;  13, 1052. 

Definite  information  as  to  effect  of  imp.  on  freight 
rates  not  ascertainable,  06,  474. 

Average  amount  of,  09,  750;  10,  827. 

1911,  766,605 1.;  9,604  passengers,  IS,  1053. 

CONTRACTS. 

1866.  Uacdonnel  &  Co.,  '  materials  and  labor, 
66,  iv,  94. 

1866-69.  WMtwood  &  Hubbell,  materials  and 
labor,  66,  iv,  94,  95;  67,  59, 119;  69,  86. 

1871.  C.  S.  Stevens,*  materials  and  labor,  71, 
132.  T.  S.  White,  dr.,  71, 132.  W.  Nichols,  labor, 
71, 134. 

1873.    Bird  &  Michle,  p.  extension,  73,  260. 

1873.  W.  Nichols,  p.  extension,  73,  260. 

1874.  W.  L.  Smith,  p.  extension,  76, 244. 

1876.  T.  L.  Eosser  &  Co.,  p.  extension,  76, 244; 
76,ii,  464. 

1877.  E.  M.  Steel,  p.  extension,  77, 902. 

1878.  H.  S.  Dale,  p.  extension,  79, 1601. 

1879.  H.  S.  Dale,  materials  and  labor,  80,  2010. 
Closed  before  completion,  80, 2009. 

1880.  N.  G.  Dodge,  dr.,  15$  c.  y.,  81,  2201. 
1883.    Dewar  &  Wing,  p.  constr.,  83,  1808. 

Green  Bay  Dredge  &  Pile  Driver  Co.,  dr.,  24il!  c.  v., 
83,1809.  '     "     J  . 

D.  Date,  materials,  86, 1768. 

L.  E.  Alien,  repair  and  extension  of  p.. 


1886. 

1887. 
87,  2179. 

1889. 
89,  2168. 


Traman.  &  Cooper,  p.  constr.,  $8,081.58, 


1891.  Gaylord  &  Wing,  timber,  plank,  and 
hemlock,  $18,  $15,  and  $10  M  f .  b.  m.;  G.  W.  Crouter, 
bolts,  spikes,  and  nails,  St  lb.;  F.  A.  Hagen,  st., 
$2.24cord,  91,  2675. 

1893.  r.  S.  Chandler,  dr.,  14$  0.  y.,  $7,000,  93, 
2907. 

1896.  D.  A.  &  Wm.  MoLeod,  p.  extension, 
$21,188.66,  95,  2815. 

1896.  W.  A.  Starke,  dr.,  97, 2939. 

1897.  N.  J.  Gaylord,  p.  repairs,  $7,417.89,  97, 
2941. 

1898.  B.  B.  Rice,  p.  repairs,  $2,846.98,  98,  2531. 

1899.  Green's  Dredging  Co.,  dr.,  99,  2946. 

1900.  R.  Love,  ext^ion  and  repair  of  ps.  (re- 
moving old  work,  dr.,  piles,  timber,  ironwork,  st. 
filling),  $24,831.66.  Green's  Dredging  Co.,  dr.,  00, 
3927. 

1901.  Samuel  O.  Dixon,  dr.,  18$  c.  y.,  01, 3125. 
1903.    Samuel  O.  Dixon,  dr.,  200  0.  y.,  03, 1977. 

1903.  Lydon  &  Drews  Co.,  dr.,  lOJif  c.  y.,  03, 
1977.  T.  J.  Bennett  &  Co.,  extension  and  repair  of 
ps.,  prices  listed,  03, 1977. 

1904.  Samueip.  Dixon,  dr.,  17Jif  0.  y.,  04, 3030. 

1907.  Century  Fuel  Co.,  coal  (prices  listed),  07, 
1983. 

1908.  S.  P.  Bennett  Fuel  &  Ice  Co.,  coal  (prices 
listed),  08,  2067.  Leathern  &  Smith  Towing  and 
Wrecking  Co.,  st.  for  refilling  p.  cribs,  08,  2068. 
Burk,  Smith  and  Nelson,  extension  and  repair  of  s. 
p.  (prices  listed),  08,  2068. 

1909.  Burk,  Smith  &  Nelson,  repair  of  s.  p. 
(prices  listed),  09,  2062.  S.  P.  Bennett  Fuel  &  Ice 
Co.,  coal  (prices  listed),  09,  2053. 

1910.  Century  Fuel  Co.,  coal  (prices  listed),  10, 

1911.  Indian  Eefining  Co.,  crude  and  fuel  oil  for 
dr.  (prices  listed),  11,  2408.  L.  E.  Sohnorbach  & 
Co.,  extending  n.  p^,  11,  2408. 

1913.  Indian  Refining  Co.,  fuel  oil,  3.44ik  gal., 
13,  2606. 

ENGINEERS. 

Cblef  ot  Engineers.  R.,  66,  2,  6,  ii,  41,  iii,  10, 
35;  67,  20,  26;  68,  35;  69,  30;  70,  39;  71,  38;  73, 
36;  73,  36;  74,  42;  76,  47;  76,  100;  77,  106;  78, 
120;  79,  161;  80,  214;  81,  290;  83,  285;  83,  292; 
84,  294;  85,  315;  86,  310;  87,  278;  88,  252;  89, 
294;  90,  265;  91,  337;  93,  322;  93,  278;  94,  351; 
95,  386;  96,  342;  97,  432;  98,  421;  99,  501;  00, 
665;  01,  650;  03,  473;  03,  518;  04,  666;  06,  576; 
06,  640;  07,  663;  08,  710;  09,  749;  10,  826;  11, 
880;  13, 1062. 

Board.  Convened,  July  20,  1882,  at  Grand 
Rapids,  Mich.,  by  S.  O.  No.  65,  C.  of  E.,  1882,  to 
R.  upon  modification  of  crib  superstr.  as  proposed 
by  Maj.  Heap.  R.,  83,  1811.  (Majs.  Houston, 
Smith,  and  Benyaurd.) 

In  cbaige: 

Capt.  G.  G.  Meade,  1859,  66,  33. 

Col.  T.  J.  Cram,  1864-65,  66,  2,  5.    R.,  66, 13,  32. 

Maj.  J.  B.  Wheeler,  1866-69.  R.,  66,  iv,  91,  94, 
98;  67, 117,  262,  258;  68, 136. 

Capt.  F.  U.  Farqiihar,  1869-72;  69,  85,  101;  70, 
128;  71, 132;  73, 176. 

Capt.  S.  M.  Mansfield,  1872-79.  B-  73, 186;  73, 
260;  74, 174;  76,  244;  76,  ii,  464;  77,  902;  78, 1201; 
79,1601.  ... 

Maj.  F.  Harwood,  1880-82.  R.,  80,  2009;  81, 
220c:. 

Maj.  D.  P.  Heap,  1882-83     B.,  83,  2283;  83, 

Capt.  D.  W.  Lookwood,  1883-87.  R.,  83,  1807: 
84, 1973;  85,  2068;  86, 1767;  87,  2179. 


*  Allotment. 

» Sur.— R.,  Oct.  14  1864;  est.,  $88,541.    (H.  D.  482,  56th,  2d.) 
.,  o-^^in^Jn  ?L    o*"^*^  *T'^'  ^^'^9-    Transferred  from  app.  tor  this  H.  to  Grand  Haven,  Mich., 
$1,885,70,40,129.    Statements  of  app.,  74, 175;  76,  ii,  465;  79,1802. 

2  Failed  to  furnish  bonds,  66,  iv,  94. 

4  Annulled,  72, 176. 

30462°— H.  Doc.  740,  63-2 89 
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Mai.  S.  M.  Mansfield,  1888-89.    R.,  88, 1901. 

Maj.  W.  Ludlow,  1889-93.  a.,  89, 2167;  90, 2612; 
91,  2674;  93,  2318;  93,  2905. 

Lt.  Col.  G.  J,  Lydecker,  1894-96,  1898.  R.,  94, 
2230;  96,  2813;  96,  2712;  98,  2629. 

Capt.  C.  McD.  Townsend,  1897.    B.,  97,  2929. 

Capt.  C.  Harding,  1899-1901.  E.,  99,  2944;  00, 
3925. 

Capt.  Chas.  Keller,  1901-03.  B.,  01,  3122;  OS, 
2176. 

Maj.  T.  G.  Warren,  03,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  R.,  03,  1975; 
(Col.)  04,  3028;  OS,  2207;  06,  1826;  07,  1981;  08, 
2066. 

Mai.  Chas.  Keller,  1909-10.    E.,  09,  2051. 

Maj.  C.  S.  EioM,  1910-12.  R.,  10, 2211;  (Lt.  Col.) 
11,  2407;  13,  2604. 

Assistants: 

Capt.  A.  Mackenzie.    R.,  67, 117;  68, 136. 

Lt.  E.  A.  Woodruff,  70,  39. 

r.  W.  Lehnartz.    R.,  00,  3925;  01,  3122. 

ESTIMATES.    (See  Plans  and  Projects.) 

Col.  Cram,  p.  extension  and  dr.,  $88,541,  66,  36. 

Maj.  J.  B.  Wlifieler,  sheatli  piling  and  p.  exten- 
sion, S68,756.60,  66,  iv,  95.  P.  extension  and  dr., 
192,830.50,  $34,388.60,  67,  258, .  259.  Completion, 
$146,000,  67, 117;  68,  35. 

Maj.  F.  U.  Farquhar,  increasing  1.  of  ps.  and  d. 
of  water,  $60,000;  completion,  $56,000,  71,  132; 
73, 36. 

Capt.  Mansfield,  dr.,  $10,000,  73,  185.  To  in- 
crease 1.  ol  ps.  and  dr.,  $40,536.68,  79, 162, 1601. 

OPERATIONS. 

1867-68.  Close  piling  completed;  315'  sheath 
piling;  cribs  refilled;  superstr.  built;  117,573  c.  y. 
dr.;  514 1.  f.  s.  p.  built,  68,  35, 135;  76,  ii,  466. 

1868-69.  382  cords  ot  st.  and  100  cords  brush 
put  in  ps.;  12,641  c.  y.  dr.,  69,  86;  74, 174. 

1869-70.  26,246  c.  y.  dr.;  320  1.  f.  n.  p.  built, 
70,  39, 128;  74, 176. 

1870-71.  -  210  1.  t.  of  wings  built;  dr.;  64  1.  f. 
u.  p.  built,  71,  38, 132;  74, 175. 

1871-73.  64  1.  £.  superstr.  buUt;  64  1.  f.  n.  p. 
built;  64 1.  f.  s.  p.  built,  73, 36, 176;  74, 176. 

1873-73.  P.  extension;  65  I.  £.  s.  p.  built,  73, 
36,260. 

1873-74.  P.  extension;  160 1.  f.  s.  p.  bunt,  74, 
42,174. 

1874-75.  Dr.;  2,400  c.  y.  removed;  60  1.  f.  s.  p. 
built,  76,  47,  244. 

1876-76.  Superstr.  built;  18,195  c.  y.  dr.;  100 
1. 1.  n.  p.  built.  76, 100,  ii,  464. 

1876-77.    Repairs,  77,  902. 

1877-78.  Old  work  refilled  with  St.;  50  1.  I. 
s.  p.  built,  78, 120, 1201. 

1878-79.  P.  extension;  60  1.  f.  n.  p.  built;  SO 
1. 1.  s.  p.  built,  79, 161, 1601. 

1879-80.    13,350  c.  y.  dr.,  80,  2009. 

1880-81.    13,500  c.  y.  dr.,  81,  2200. 

1881-83.  100  1.  f.  cribwork  sunk  in  extension 
of  s.  p.;  cribs  at  outer  end  of  s.  p.  leveled  up  and 
superstr.  built;  77  cords  of  St.  placed  in  superstr., 
83,  2283.  Plan  by  Maj.  Heap,  1883,  for  modified 
crib  superstr.,  83, 1808, 1810,,  1811. 

1883-83.  Work  on  modified  superstr.  com- 
pleted; 10i028  c.  y.  dr.;  50  1.  f.of  cribwork  added  to 
s.  p.,  83, 1808. 

1883-84.  Modified  superstr.  placed  on  end 
cribofs.p.,  84, 1973. 

1884-86.  337 1.  f.  revet,  on  n.  side  ot  Chan,  and 
187 1.  f.  on  s.  side  rebuilt,  85,  2068. 

1886-87.  396  1.  f.  n.  revet,  completed;  230'  s. 
revet,  repaired;  s.  p.  extended  60',  87,  2179. 

1889-90.    S.  p.  extended  100',  90,  2612. 

1890-91.    3,900  c.  y.  dr.,  91,  2674. 

1891-93.  22,770  c.  y.  dr.;  repairs  to  ps.  and 
revet.,  93,  2318. 

1893-93.  37,106  0.  y.  dr.  and  gauge  readings 
made,  93,  2906. 

1893-94.  General  repairs  in  progress  and  6,933 
c.  y.  dr.,  94,  2231. 

1894-95.  16,175  c.  y.  dr.  and  p.-extension  work 
in  progress,  9&  2814. 

1895-96.    P.  extension  continued,  96, 2714. 


1896-97.  P.  extension  completed  and  niinor 
repairs  made;  37,693  c.  y.  dr.,  97,  2939. 

1897-98.  Minor  repairs  made  to  old  ps.  and 
two  unserviceable  parts  rebuilt,  98, 2529. 

1898-99.  Completion  of  repairs  to  s.  p.;  filling 
of  various  parts  of  ps.  with  st.;  26,831  o.  y.  dr.,  99, 
2944. 

1899-00.  17,457  c.  y.  dr.;  extension  and  repair 
of  n.  p.  and  repair  of  s.  p.  in  progress,  00, 3925. 

1900-01.  3,540  c.  y.  dr.;  repairs  to  ps.  and  ex- 
tension of  n.  p.  200',  01, 3122. 

1901-03.    8,316  c;  y.  dr.,  03,  2176. 

1903-03.  25,023  c.  y.  dr.;  extension  of  n.  p.  and 
repairs  to  s.  p.  in  progress,  03, 1975. 

1903-04.  26,112  c.  y .  dr.;  extension  to  n.  p.  and 
repairs  to  s.  p.  completed,  04, 3028. 

1904-05.    8,008  c.  y .  dr.,  06,  2207. 

1906-06.    18,659  c.  y.  dr.  by  V.  S.  dr.  Gen. 
Gillespie;  repair  of  damage  done  by  storm,  1905,  to 
s.  p.;  repairs  to  dr.,  06, 1826-27. 
.  1906-07.    20,831  c.  y.  dr.  by  U.  S.  dr.  Gen. 
Gillespie;  repairs  to  ps.,  07, 1981. 

1907-08.  9,656  c.  y.  dr.  by  dr.  Gen.  Gillespie; 
repairs  to  ps.,  08,  2066. 

1908-09.  54,716  0.  y.  dr.  by  dr.  Gen.  Gillespie; 
repairs  to  ps.,  09, 2052. 

1909-10.  Repairs  to  ps.  completed;  39,795  c.  y. 
dr.  by  tJ.  S.  dr.  Meade,  10,  2211-12. 

1910-11.  17,942  c.  y.  dr.  by  U.  S.  dr.  Meade; 
repairs  to  ps.;  work  commenced  on  extension  of 


I.  p.,  11,  2407-8. 
19  -      - 


1911-13.  Extension  of  n.  p.  completed,  55,561 
c.  y.  dr.  by  U.  S.  dr.  Meade  for  mainten.,  13, 2604^. 

PHTSICAI,  CHARACTERISTICS. 

An.  shoaling,  00,  3925. 

Condition  of  works— damage  to  ps.  by  boats,  01, 
3123;  03,  2176;  03,  1976;  04,  3029;  06,  2207;  06, 
1827;  07„  1982;  10,  2212;  13,  2606. 

D.  of  water,  13,2605. 

10  m.  from  Arcadia  H.  on  s.,  30  m.  from  South 
Manitou  on  n.,  13, 1052. 

PLANS.    (See  Estimates  and  Projects.) 

By  Capt.  Farquhar,  to  change  the  p.  constr.  from 
crib  to  pile  work,  69,  102.  To  extend  the  ps.  390' 
and  dr.  to  14',  70, 129. 

PBIVATB  (COBPOBATE)  WOBK. 

2  pile  ps.,  filled  with  cord-wood  and  st.,  extending 
into  the  lake  600',  built  by  a  company  for  H.  imp., 
cost,  $16,000,  66,  33. 

In  1896  Toledo  &  Ann  Arbor  Ey.  Co.  received  per- 
mission from  the  Sec.  of  War  to  add  400'  to  the  s.  p. 
extension  under  the  supervision  of  the  DO.,  96, 
2714;  work  done,  1897,  97,  2939. 

Damages  to  ps.  by  car  ferry  repaired  by  Ami 
Arbor  RE.  Co.,  01,  3124;  03,  2176. 

Frankfort  Hotel  Co.  given  permission,  1903,  to 
occupy  800'  of  n.  p.  at  inner  end  on  condition  that 
they  put  in  mooring  posts  and  keep  p.  in  repair,  04, 
3028.    Use  of  p.  discontinued,  1904,  05,  2207. 

PROJECTS.    (See  Estunates  and  Plans.) 

By  Col.  Cram,  1866,  dr.  new  outlet  through  strip  of 
land  separating  Lake  Aux  Bees  Scies  from  Lake 
Michigan,  and  building  2  parallel  ps.  200'  apart, 
from  12'  in  the  inner  lake  to  same  d.  m  Lake  mchi- 
gan;  est.,  $88,541,  66, 34,  36.  Amended  in  1875  and 
m  1879  to  $254,196,  81,  2201;  87,  2179. 

By  Maj.  J.  B.  Wheeler,  sheath  piling  and  refilling 
cribs  with  st.,  66,  iv,  95.  Increasing  1.  of  ps.  and 
dr.,  67, 117. 

•  By  Capt.  Mansfield,  to  extend  the  s.  p.  farther  mto 
lake  than  the  n.  p.,  73, 261.  For  additional  p.  ex- 
tension, 79, 161, 1601. 

By  Maj.  Harwood,  1881,  completion  of  imp.  by 
dr.,  and  660  1.  f.  of  p.  extension;  est.,  $100,000,  81, 
2201. 

Act  1896  au.  Chan.  d.  of  18',  97,  2939. 

SURVEYS. 

By  Lt.  O.  M.  Poe,  1869,  66,  33. 
By  W.  H.  Hearding,  67, 117, 126;  68, 137. 
Soundings  taken,  1872,  76,  ii,  467;  77, 902. 
Maps.    83,  2284;  83, 1808;  84, 1973. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  J 
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00-54  (a)     EMPIRE  BAY  AND  HARBOR,  MICH. 


ENGINEERS. 

Clilet  of  Engineers. 

286;  10,832. 


B.,  80,  221;  81,  301;  87, 


In  charge: 

Mai.  F.  Harwood,  1880.    K.,  81,  2258. 
Capt.  D.  W.  Lookwood,  1887.    B.,  87, 2209. 
Maj.  Chas.  KeUer,  10, 801. 


FHTSICAX  CHABACTERISTICS. 

In  Leelenau  Co.,  Micli.;  the  B..  is  about  10  m- 
across,  about  20  m.  s.  of  S.  Manitou  Isld.;  2  small 
lakes  adjacent  to  shore  called  South  Bar  and  North 
Bar  Lakes,  81,  22.59. 

Description  ot  H.,  87, 2210. 


PLANS. 

(1)  By  Maj.  Harwood,  1881,  for  H.  at  North  Bar 
Lake,  chan.  of  entrance  200'  x  16',  made  with  1,800 
1.  f.  pile  and  brush  p.  and  dr.;  est.,  $00,000,  81, 2200. 

(2)  Or  for  H.,  South  Bar  Lake,  chan.  of  entrance 
200'  X  10',  made  with  1,400  1.  f.  pile  and  brush  p. 
20'  w.,  and  dr.;  est.,  $40,000,  81,  2261. 

StTBVETS. 

Au.  act  June  14,  1880;  made,  1880,  by  Maj.  Har- 
wood, 81,  2268. 

Ex.  for  cutting  chan.  across  bar,  Lake  Michigan 
to  Bar  Lake,  au.  act  Aug.  S,  1886;  made,  1887,  by 
Capt.  Lockwood  (tmfav.),  87, 2211. 

Ex.  and  sur.  au.  act  Mar.  3,  1909.  B.  by  Maj. 
Keller,  1909  and  1910  (unfav.)  (H.  D.  831,  61st,  2d) 
10,  832. 


00-54  (b) 


LELAM)  HARBOR,  MICH. 


COMMERCE. 

Present  requirements  local,  70, 149. 
Ample  natural  Hs.  of  refuge  in  the  vicinity,  70, 
44, 149. 

ENGINEERS. 

CUel  of  Engineers.    R.,  70,  44;  10,  832. 
In  charge: 

Capt.  F.  U.  Farquhar,  1870.    R.,  70, 148. 
Maj.  Chas.  KeUer,  10,  801. 

ESTIMATES.    (See  Plans.) 
By  Capt.  Farquhar,  break'r,  $237,940.80,  70, 149. 

PHTSICAL  CHARACTERISTICS. 

General,  of  Leland  H.  and  Carp  K.,  70,  44,  149. 


PRIVATE  (CORPORATE)  WORK. 

Br.  p.  built  at  which  vessels  may  lie  dxuing  calm 
weather,  70, 149. 

PLANS.    (See  Estimates.) 

By  Capt.  Farquhar,  break'r  1,200'  x  34',  and  1,300' 
Irom  shore,  70, 149. 

SURVEYS. 

Ex.  and  sur.  au.  act  Mar.  3,  1909.  R.  by  Maj. 
Keller,  Sept.  22,  1909,  and  Jan.  17,  1910  (unfav.) 
(H.  D.  831,  61st,  2d),  10,  832. 


00-54(c) 


CARP  RIVER,  MICH. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  87, 5 


In  charge.   Capt.  D.  W.  Lockwood.    R.,  87, 


SURVEY. 

Ex.,  with  view  to  affording  an  entrance  to  Carp 
Lake  for  H.  of  refuge,  au.  act  Aug.  5,  1886;  made, 
1887,  by  Capt.  Lockwood  (R.  unfav.— "imprac- 
tical"), 87, 2208. 


00-55(a)      TRAVERSE  BAY  (Grand  Traverse  Bay),  MICH. 


ENGINEERS. 
Chlel  ot  Engineers.    B.,  10, 831. 

In  charge.    Maj.  Chas.  Keller,  10, 801. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909,  of  B.  at  Traverse 
City,  with  view  to  constr.  of  break'r.  B.  by  Mai. 
Keller,  Sept.  13,  1909  (H.  D.  312,  61st,  2d)  (unfav.). 
10,831.  " 


00-55  (b)     GRAND  TRAVERSE  BAY,  MICH.     (Torch  Lake 
near  Eastport,  Mich.) 


ENGINEEBS. 

Chief  ot  Engineers.    R.,  87, 286. 
In  charge.    Capt.  D.  W.  Lockwood,  1887.    R., 
87, 2210. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  87, 2211. 


SURVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1387,  by  Capt. 
Lockwood  (B.  unfav.— "local"— "too  costly'') 
87,2210. 
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00-58  CHAKLEVOEX  HARBOR  AND  ENTRANCE  TO  PINE 

LAKE,  MICH. 


APPROPBIATIONS. 


1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1889, 
1892, 
1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1909, 


$10,000, 
12,000, 

9,000, 
10,000, 
10,000, 
10,000, 
10,000, 
-10,000, 
12,500, 

9,000, 
10,000, 

8,000, 
20,000, 
15,000, 
20,000, 
25,000, 
20,000, 
*6,000, 


77,  105. 

78,  120, 1200. 

79,  161, 1600. 

80,  2009. 

81,  2198. 
83,  2282. 
84, 1972. 
86, 1756. 
88, 1901. 
90,  2611. 
93,  2317. 

95,  2817. 

96,  2717. 
99,  2948. 
03,  2180. 
05,  2212. 
07, 1985. 
09,  2054. 


Total,  226,600    (inol.    misc.,   $226,619.65,    13, 
2608). 
COMMEBCE. 

H.  a  harbor  of  refuge,  69,  29,  78:  73,  283:  76,  ii, 
522. 

Iniportance,  69,  79;  73,  282,  283. 

Principal  traffic,  lumber,  iron  ore,  and  pig  iron, 
13, 1064. 

1911,  212,232  t.,  13, 1054. 

Much  frequented  summer  resort,  13, 1054. 

CONTEACTS. 

1877.  Carkia  &  Stiokney,  materials  and  labor, 
77,  901,  902. 

1878.  Carldn  &  Stickney,  p.  extension,  79, 
1598.    Hervey  S.  Dale,  p.  extension,  79, 1697, 1600. 

1880.    N.  G.  Dodge,  dr.,  14if  c.  y.,  81,  2199. 
C.  Sutherland,  p.  constr.,  81,  2198. 
L.  B.  Allen,  p.  constr.,  83, 1807. 
L.  E.  Allen,  dr.  and  p.  constr.;  87,  2178. 
G.  W.  Crouter,  p.  constr.,  $8,595.30,  89, 


1881. 
1883. 
1886. 
1889. 

2166. 
1891 


Gaylord  &  Wing,  piles,  100  1.  f.;  and 
white  pine  timber,  $18  M  1.  b.  m.    G.  W.  Crouter, 
bolts,  3t  lb.    Truman  &  (Dooper,  brush,  $6  cord. 
F.  A.  Hagen,  St.,  $2.24  cord,  91, 2673. 
1896.    W.  A.  Starke,  dr.,  96, 2716. 

J.  A.  Beauvdis,  reoonstr.  of  p.,  $4,031.90, 


1897, 
97,  2943. 
1898. 
1899. 
1900. 


R.  B.  Rice,  p.  repair,  $5,748.55,  98,  2634. 
Green's  Dredging  Co.,  dr.,  99,  2948. 
Green  &  Anderson,  p.  repairs  (removing 
old  work,  piles,  ironwork),  $6,606.26,  00,  3931. 

1901.  Samuel  O.  Dixon,  dr.,  18$  c.  y.,  01, 
3128 

1903.  Samuel  O.  Dixon,  dr.,  200  o.  y.,  03, 
1980. 

1903.  The  Lydon  cfe  Drews  Co.,  dr.,  16^0  c.  y.; 
Archibald  J.  Beauvais,  repair  of  ps.  and  revet., 
prices  listed,  03, 1980. 

1905.  Nelson  J.  Gaylord,  repair  of  p.  and  revet., 
at  unit  prices  listed,  06, 1830. 

1907.  Century  Fuel  Co.,  fuel,  prices  listed,  07, 
1985. 

1908.  Leathem  &  Smith  Towing  &  Wrecking 
Co.,  furnishing  St.,  at  $9.23  and  $10.23  cord;  Burk, 
Smith  &  Nelson,  repair  of  s.  p.,  at  unit  prices,  08, 
2071.  S.  P.  Bennett  Fuel  &  Ice  Co.,  fuel,  prices 
listed,  08,  2070. 

1909.  S.  P.  Bennett  Fuel  &  Ice  Co.,  fuel,  prices 
listed,  09,  2054. 

1910.  Century  Fuel  Co.,  coal,  prices  listed,  10, 
2216. 

1911.  Indian  Refining  Co.,  crude  oil,  3.050  gal.: 
fuel  oil,  2.760  gal.,  11,  2411. 

1913.  Indian  Refining  Co.,  fuel  oil,  3.90  gal., 
13,  2608. 

DOCtTMENTS.    (Not  published  in  reports.) 
Ex.  D.  164,  43d,  2d,  mentioned,  76,  ii,  522. 


ENGINEERS. 

Cblef  of  Engineers.    B.,  69,  29:  73,  40;  70. 

103;  77,  105;  78,  119;  79,  161;  80,  214;  81,  289- 
83,  284;  S3,  292;  84,  293;  85,  315;  86,  309;  S7, 
277;  88,  251;  89,  294;  90,  264;  91,  336;  03,  2315- 
93,  378;  94,  352;  95,  387;  96,  343;  97,  433,  435 
98,  422;  99,  503;  00,  566;  01,  552;  03,  474;  03. 
519;  04,  567,  670,  3048;  06,  578;  06,  641;  07,  664; 
08,  712;  09,  750;  10,  828;  11,  882;  13, 1053. 

Boards.    BEBE.    B.,  04,  3062. 

In  cbarge; 

Maj.  J.  B.  Wheeler,  1869.    B.,  69,  78. 

Maj.  S.  M.  Mansfield,  1873-80.  B.,  73,  281;  76. 
ii,  622;  77,  901;  78, 1199;  79, 1597;  80, 214. 

Maj.  F.  Harwood,  1880-82.  B.,  80,  2007;  81, 
2197. 

Maj.  D.  P.  Heap,  1882-83.    B.,  83, 2281. 

Capt.  D.  W.  Lockwood,  1883-87.  B.,  83,  1805: 
84, 1971;  86,  2066;  86,  1765;  87,  2176. 

Mai.  S.  M.  Mansfield,  1888-89.    B.,  88, 1899. 

Maj.  W.  Ludlow,  1889-93.  E.,  89,  2164;  90, 
2610;  91,  2672;  93,  2315;  93,  2908. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  E.,  94 
2233;  95,  2816;  96,  2715;  98,  2532. 

Capt.  C.  McD.  Townsend,  1897.  E.,  97,  2942, 
2953.  >       >         , 

Capt.  C.  Harding,  1899-1900.  E.,  99,  2946;  00, 
3928.  »       »         »       , 

Capt.  Charles  Keller,  1901-02.  B~  01,  3126;  08, 
2178. 

Lt.  Col.  M.  B.  Adams,  1903-08.  E.,  03,  1978; 
(Col.)  04,  3031;  05,  2210;  06,  1829;  07,  1983;  08, 
2069. 

Mai.  Charles  Keller,  1909.    E.,  09, 2053. 

Maj.  C.  S.  BicM,  1910-12.  B.,  10, 2214;  (Lt.  Col.) 
11,2410;  13,2608. 

Assistants: 

W.  T.  Casgrain.    B.,  69,78. 

C.  M.  Wells.    E.,  73, 284. 

J.  C.  Nettleton,  73, 286. 

F.  W.  Lehnartz.    B.,  00, 3929. 

ESTIMATES.  (See  Plans  and  Projects.) 
By  W.  T.  Casgrain,  $198,044.14,  69, 78,82. 
By  Capt.  Mansfield,  1873,  $192,780,  73,  283.    In 

1876-76,    $186,000;  $91,303.50,    76,    ii,    523. 

LEGISLATION. 

16  sections  of  land  granted  by  Michigan  in  aid  of 
the  imp.,  73,  282. 

OPEEATIONS. 

1873-73.  Crib  p.,  n.  side  460'  1.,  s.  side  80'  1., 
built  by  people  of  Charlevoix ;  supeistr .  built  by  the 
State.    Dr.  14,000  c.  y.,  73,  282,  285. 

1877-78.  S.  p.  extended  190';  159'  of  brush 
work;  old  p.  partly  reflllled  with  St.;  dr.  23,436  c.  y., 
78  119  1199  1200. 

1878-79.'  N.  p.  exended  150',  s.  p.  100';  old  p. 
reballasted,  79, 161,  1597.  History  of  operations, 
79,  1598.  Cribwork  compared  with  pilework,  73, 
287;  76,  ii,  522.  Method  of  constr.  proposed  pile- 
work,  73,  284. 

1879-80.  5,083  c.  y.  dr.,  150 1.  f.  of  n.  p.  exten- 
sion nearly  finished,  80, 2007. 

1880-81.  166 1. 1.  pile  revet,  repaired,  superstr. 
overn.  p  nearly  completed,  8,203  c.  y.  sand  dr.  from 
Chan.,  81, 2197. 

1881-83.  27,062  c.  y.  removed  from  chan.,  83, 
2281.  1,401 1.  f .  plank-beam  revet,  and  440 1.  f.  close- 
,pile  revet,  constr.;  minor  repairs  to  cribwork,  83, 
2282 

1883-83.    10,306  0.  y.  dr.  from  chan.,  83, 1806. 

1883-84.  Backing  placed  behind  revet.,  84, 
1972. 


*  Allotment. 
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1884-86.  161'  plank-beam  revet,  repaired,  75 
1.  J.  plank-beam  revet  changed  to  close  piling,  ohan. 
lace  ol  s.  p.  built  up,  210  cords  brush  and  674  cords 
St.  used  m  backing  plank-beam  revet.,  85,  2066. 

1885-86.-  330  1.  t.  ol  superstr.  completed,  86, 
1766. 

1886-87.  3,360  c.  y.  gravel  dr.  from  lower  chan., 
87  2176 

1887-88.  354  1.  £.  of  plank-beam  revet,  placed 
in  n.  side  of  chan.;  45,000  c.  y .  dr.  from  bet.  the  ps. ; 
s.  p.  extended  60',  88, 1900. 

1888-89.  3  cribs  built  and  repairs  made  to  end 
of  n.  p.  by  contract;  2,500  o.  y.  dr.  by  hired  labor, 
89,  2164. 

1889-90.    5,760  c.  y.  dr.  by  hired  labor,  90, 2610. 

1890-91.  33,500  c.  y.  dr.,  and  repairs  made  to 
upper  chan.  revet.,  91,  2672. 

I891-9a.    Repairs  to  revet,  in  lower  chan.,  and 

fap  bet.  n.  p.  and  revet,  at  shore  line  filled  with 
rush  and  St.,  93,  2316. 

1893-93.  14,105  0.  y.  dr.  and  gauge  readings 
made,  93, 2908,  2909. 

1893-94.  Repairs  made  to  ps.  and  revet.,  and 
16,9450.  y.  dr.,  94,  2234. 

1895-96.    36,348  c.  y.  dr.,  96,  2716, 

1896-97.  Rebuilding  of  n.  p.  in  progress,  97, 
2943. 

1897-98.  Rebuilding  of  n.  p.  completed,  the 
total  amount  of  st.  placed  being  1,036  cords,  and  re- 
pairs to  723 1.  f.  ol  the  s.  revet,  oflower  chan.  in  prog- 

1898-99.    S.  p.  repairs  completed,  99,  2946. 

1899-00.  11,673  0.  y.  dr.,  about  168'  of  revet,  re- 
paired, and  about  400'  more  revet,  under  repair,  00, 
3929. 

1900-01.    402 1.  f.  of  s.  p.  repaired,  01,  3126. 

1901-03.  11,228  c.  y.  removed  from  H.,  03, 
2178. 

1903-03.  30,370  0.  y.  removed  by  dr.  19'  chan. 
from  Lake  Michigan  to  Pine  Lake,  03, 1978. 

1903-04.  Repairs  made  to  ps.  in  upper  and 
lower  Chans.;  10,610c.  y. removed  from  lower  chan.; 
damages  caused  by  steam  barge  Three  Brothers  in 
collision  with  n.  p.  repaired  by  Lighthouse  Dept., 

04,  3031. 

1904-06.  Repairs  made  to  outer  end  of  s.  p. 
damaged  by  SS.  Three  Brothers,  at  cost  of  8119.65, 
which  amount  collected  from  owners  through  dist. 
atty.;  empty  pockets  at  end  of  s.  p.  filled  with  St., 

05,  2210. 

1905-06.  Dr.  Gen.  Gillespie  removed  12,969 
c.  y.  from  the  lower  chan.;  sunken  piles  and  logs  re- 
moved; breach  in  n.  p.  repaired  with  piling  and  St.; 
repairs  on  600'  of  n.  p.  begun,  06, 1829. 

1906-07.  Dr.  Gillespie  removed  21,291  c.  y.; 
repairs  on  600 1.  f.  of  n.  p.  continued;  321 1. 1.  of  s. 
revet,  and  refilling  of  n.  revet,  completed;  outer  end 
pockets  of  both  ps.  refilled  with  St.,  07,-1983. 

1907-08.  Repairs  to  n.  p.  (lower  chan.)  and  n. 
revet,  (upper  chan.)  completed;  70  cords  st.  de- 
posited in  s.  p.  (lower  chan.);  inner  end  ol  s.  p. 
tower  chan.)  rebuilt  and  repaired;  227  cords  st. 
placed  in  s.  p.,  08, 2069. 

1909-10.  Dr.  Meade  removed  32,004  c.  y.  from 
outer  bar,  etc.,  10, 2214. 

1910-11.  16,440  c.  y.  dr.  by  U.S.  dr.  Meade, 
11,  2410. 

1911-1 3.  13,297  c.  y.  dr.,  timber  work  removed 
from  damaged  revet.,  and  s.  p.  walk  repaired,  13, 


PHYSICAI.  CHAKACTERISTICS. 

Charlevoix  H.  and  vicinity,  69,  78;  73,  281. 

Natural  advantages  of  H.,  73,  284. 

Description  of  drainage  area,  89,  2165. 

Soundmgs,  73,  281,  282;  79, 1599,  1600;  11,  2410. 

Max.  draft,  15.5',  13, 1054. 

H.  18  m.  from  Grand  Traverse  B.  entrance,  47 
m.  from  S.  Manitou  H.,  and  17  m.  from  Petoskey 
H.,  13, 1063. 

PLANS.    (See  Estimates  and  Projects.) 

By  W.  T.  Caagrain,  1868,  2  parallel  crib  ps.  100' 
apart  to  14'  ol  water,  each  672'!.;  also  to  connect  e.  , 
end  of  the  s.  p.  with  ba?e  of  sand  hills  by  cribwork, 
160';  dr.  in  chan.  to  12'  of  water,  2,466 1. 1.  of  revet.; 
est.,  $198,044.14,  69,  80,  81,  82. 

By  Capt.  Mansfield,  1873,  crib  p.  extension; 
n.  p.  500  1.  f.,  s.  p.  if  necessary,  chan.  w.  to  160'; 
est.,  $192,780,  73,  282,  284. 

By  C.  M.  Webb,  1873,  p.  extension;  n.  p.  450 
1.  f.,  by  pilework,  s.  p.  575',  SO'  crib  pierhead  for 
both  ps.;  completion  of  cribwork  on  n.  side  now 
partly  built;  pile  revet,  and  dr.,  73,  284,  285. 

PBIVATB     (STATE     AND     CORPORATE) 

WORK.    (See  Legislation  and  Operations.) 

52,000  expend,  in  constr.  of  pfle  p.,  1865,  extend- 
ing 900'  into  the  lake  to  20'  of  water,  ample  accom- 
modation for  shipping  interests. 

Attempt  to  open  cut  across  sand  beach;  work 
abandoned  as  too  expensive,  69,  79,  80. 

Cut  made,  crib  ps.  built,  dr.  to  11'  of  water  in 
R.,  73,  282. 

Permission  granted  to  Charlevoix  Summer  Home 
Assn.  to  occupy  45'  of  w.  end  of  s.  revet,  as  landing 
place  for  passenger  steamer;  p.  to  be  kept  m  repair 
by  assn.,  04,  3032. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Mansfield,  1868,  dr;  chan.  100'  x  12', 
both  sides  to  be  protected  by  close  piling;  modified 
in  1876  by  substitution  of  crib  for  pile  ps.;  est., 
$186,000,  69,  80,  81,  82;  80,  214;  87,  2177. 

By  Maj.  Mansfield,  1876-76,  p.  extension,  by 
cribwork,  on  n.  side,  925  1.  f.  to  20'  of  water,  s.  p. 
626 1.  f.  to  12'  of  water,  2,560  1.  f.  of  pile  revet.,  and 
dr.  in  chan.  to  12';  also  removal  of  old  n.  p.;  est., 
$186,000,  76,  ii,  523.  Modification  of  above  to  meet 
"present"  requirements;  n.  p.  to  12'  of  water,  600 
1.  f.,  s.  p.  660  1.  f.,  removal  of  old  n.  p.,  and  dr.; 
est.,  $91,303.50,  76,  ii,  523. 

In  1896  Capt.  Townsend  est.  $160,000  to  obtain 
16'  in  H.,  97,  2963. 

Grig.  proj.  of  1868  extended  act  June  13,  1902,  to 
Include  unp.  of  entrance  to  Pine  Lake,  03,  519. 

SCR  VETS. 

By  W.  T.  Casgrain,  1868.    R.,  69,  78. 

Ex.  by  Maj.  Mansfield,  73,  40,  281. 

Of  upper  and  lower  ohans.,  1883,  83, 1806. 

Sur.  for  16'  au.  act  June  3,  1896;  made,  1896,  by 
Capt.  Townsend  (B.  fav.;  see  Projects),  97,  2953. 

Pre.  ex.  au.  act  June  13, 1902,  for  18',  Lake  Mich- 
i^lm  to  Pine  Lake;  made  by  Capt.  Keller  (B. 
unfav.)  (H.  D.  222,  58th,  2d),  04,  670,  3048. 

Act  July  25,  1912,  au.  ex.  for  increased  d.  bet. 
Lake  Michigan  and  Pine  Lake,  13, 1064. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1064. 

Maps.    83,  2282;  83, 1806. 


00-61    LITTLE  TRAVERSE  BAY,  MICH. 

near  Petoskey.) 


(Harbor  of  refuge, 


ENGINEERS. 

Chiel  of  Engineers.    B.,  85,  324. 

In  cbaTge.    Capt.  D.  W.  Lookwood.    B.,  85, 
2095. 


SCBYET. 

Ex.  au.  act  July  5,  1884;  made  by  Capt.  Lock- 
wood  (B.  unfav.),  85,  2096. 
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00-63 


PETOSKEY  HARBOR,  MICH. 


APPROPRIATIONS. 

1890,  $15,000,91,2671. 
20,000,93,2315. 

10,000,95,2820. 
8,000,96,2720. 

20,000,99,2950. 

15,000,08,2182. 

20,000,05,2214. 

17,500,07,1987. 

20,000,  10,2216. 


1892, 
1894, 


1902, 
1905, 
1907, 
1910, 


Total,  145,500    (inol.    misc.,    $145,514.47,    18, 
2610). 
COMMERCE. 

"Present"  and  prospective  C.  of  the  locality, 
90, 2670. 

CONTRACTS. 

1895.  Hughes  Bros.  &  Bangs,  break'r  constr., 
$26,730.55,  95,  2820. 

1900.  Adolph  Green,  repair  of  break'r,  St.,  at 
$12  cord,  01,  3130. 

1903.  Beaurais  &  Co.,  removing  n.  break'r 
and  extension  of  n.  break'r  (prices  given),  04, 3037. 

1905.  Burk,  Smith  &  Nelson,  further  exten- 
sion of  break'r,  at  prices  given,  06, 1833. 

1907.  Burk,  Smith  &  Nelson,  extension  and 
repair  of  break'r,  at  prices  given,  07, 1987. 

1911.  T.  L.  Durocher,  repairing  s.  break'r, 
at  prices  given,  11, 2413. 

ENGINEERS. 

Chief  of  Engineers.  R.,  89,  306;  90,  274:  91, 
336;  98,  321;  93,  379;  94,  353;  95,  388;  96,  343; 
97,  434;  98,  423;  99,  504;  00,  568;  01,  553;  08, 
476;  03,  521;  04,  569;  06,  580;  06,  643;  07,  666; 
OS,  714;  09,  752;  10,  829,  860;  11,  883;  18,  1055, 
1058. 

In  charge: 

Lt.  Ck)l.  S.  M.  Mansfield,  1888-90.    R.,  90,  2668. 

Maj.  W.  Ludlow,  1890-93.  R.,  90,  2673;  91, 
2670;  98, 2314;  93, 2910. 

Lt.  Col.  G.  J.  Lydecker,  1894-96,  1898.  R.,  94, 
2235;  96, 2818;  96, 2718;  98, 2535. 

Capt.  C.  MoD.  Townsend,  1897.    R.,  97, 2944. 

Capt.  C.  Harding,  1899-1901.  R.,  99,  2949;  00, 
3932 

Capt.  Chds.  Keller,  1901-03.  R.,  01,  3129;  08, 
2180. 

Maj.  J.  G.  Warren,  0.3,  498. 

Lt.  Col.  M.  B.  Adams,  1903-09.  R.,  03,  1981; 
(Col.)  04,  30.35;  05,  2212;  06,  1831;  07,  1986;  OS, 
2072. 

Maj.  Chas.  Keller,  1909.    R.,  09,  2055. 

Maj.  C.S.Riohg,  1910-12.  R.,10,  2216;  (Lt.  Col.) 
11, 2412;  18,  2610. 

Assistant.    Lt.  J.  E.  Kuhn.    R.,  90,  2669.     • 

OPERATIONS. 

1894-9S.  W.  break'r  in  course  of  constr.,  95, 
2819. 


1896-96.  400'  w.  break'r  constr.  and  200'  of 
n.  break'r  completed,  96, 2719. 

1896-97.  W.  arm  of  break'r  extended  200' 
97, 2944.  ' 

1897-98.  70  cords  of  riprap  st.  placed  on  in- 
shore section  of  the  w.  break'r  to  supply  voids 
caused  by  heavy  seas,  98,  2536. 

1898^90.  Preparations  made  for  repairine 
break'rs,  00, 3932.  ^ 

1900-01.  Break'rs  repaired  under  contract. 
01, 3129. 

1903-04.  Removal  of  n.  break'r  and  extension 
of  w.  break'r  commenced,  04, 3035. 

1904-07.  Work  on  break'rs,  05,  2213;  06. 
1831-32;  07, 1986. 

1907^)8.  Extension  and  repair  of  break'r,  08. 
2072.  '      ' 

1910-18.    Repairs  to  break'r,   11,  2412;  18, 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 2674. 

Condition  of  works,  01,  3129;  08,  476;  04,  3035: 
05,  2213;  06,  1832;  09,  752;  10,  830;  11,  884,  2412- 
18,1056,2610.  .       .       .         , 

H.  about  17  m.  Iw  water  from  Charlevoix  H.  to 
sw.,  and  4  m.  to  Harbor  Springs  on  n.  shore  of 
Little  Traverse  B.  In  high  gales  dangerous  to 
attempt  a  landing,  18, 1055. 

PRIVATE  WORK. 

Permit  granted,  1905,  to  build  dock,  06, 1832. 
Cost  of  repairs  to  break'r  damaged  by  vessels, 
reimbursed  by  owners,  18, 2610. 

PROJECTS. 

By  Maj.  Ludlow,  1890,  constr.  break'r  extending 
550*  offshore  from  point  w.  of  landing  to  26'  of 
water,  thence  extending  e.  about  1,200',  so  as  to 
overlap  landing  and  inclose  sheltered  area  open 
to  the  e.  of  about  12  acres;  est.,  $170,000,  90,  2075; 
91, 2671. 

In  1892  proj.  modified  and  limited  to  reconstr. 
existing  landing  p.  of  solid  cribwork,  with  an  arm 
extendmg  e.;  est.,  $70,000,  93,  2314. 

Act  June  13, 1902,  au.  change  in  location  of  the  200' 
of  n.  break'r  already  in  place,  08, 476. 

Modified  plans  provide  for  removal  of  n.  break'r 
and  extension  of  w.  break'r,  03,  521, 1982. 

Act  June  25,  1910,  app.  $5,000  for  restoring  effi- 
ciency of  St.  portion  of  break'r,  and  $15,000  for 
addition  of  100*^ to  break'r,  10, 830. 

SURVEY. 

Surs.  for  H.  of  refuge  au.  act  Aug.  11, 1888;  made, 
1889,  by  Maj.  Ludlow,  90,  2673. 

Pre.  ex.  au.  act  Feb.  27,  1911.  R.  by  Lt.  Col. 
Rich^,  Sept.  21, 1911  (H.  D.  450,  62d,  2d).  Further 
imp.  by  U.  S.  not  deemed  advisable  "at  this  time." 
Reoom.  that  break'r  be  not  extended,  and  that 
funds  app.  by  act  of  1910  be  reserved  for  mainten. 
and  repair,  13, 1058. 

Maps.    96,2722. 


00-63(b)     CHEBOYGAN  AND  PETOSKEY,  MICH.     (Inland 
water  route  between.) 


ENGINEERS. 
Chief  of  Engineers.    R.,  10,  860. 

In  charge.    Col.C.  McD.Tovnisend,  1909-.    10, 
832. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3, 1909,  inland  water  route 
Michigan,  Cheboygan,  on  Lake  Huron,  to  Petoskey 
on  Lake  Michigan.  R.  (unfav.)  by  Col.  Townsend 
1909  (H.  D.  303,  61st,  2d),  10, 860. 


("See  pp.  14-22  fori 
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00-63     CROSS 


VILLAGE    HARBOR,    MICH.     (Harbor     of 
Refuge.) 


ENGINEERS. 

Chief  of  Engineers.    E.,  84, 301;  85, 332. 

In  charge: 

Maj.  D.  P.  Heap.    R.,  84, 1995. 
Capt.  D.  W.  liOCkwood.    R.,  84, 1996. 
Lt.  Col.  O.  M.  Foe.    B.,  85, 2185. 


Assistants: 

J.  A.  Mitchell.    R.,  84, 1997. 

O.  B.  Wlieeler.    B.,  86,2185. 


PHYSICAL  CHAEACTEEISTICS. 

Locality  described;  in  n.  Michigan,  on  w.  shore, 
opposite  Beaver  Isld.,  84, 1995, 1997;  85,  2185. 

PLANS. 

Sheltered  area  o£  20  acres  would  cost  $300,000. 
84,  1997, 1998. 

STJBVETS. 

Ex.  au.  acts  Aug.  2, 1882,  and  July  5, 1884;  made 
by  Mai.  Heap,  Capt.  Lockwood,  and  Col.  Poe  (B. 
unfav.),  84, 1995, 1996;  85,  2185. 


RIVER  AND  HARBOR  WORKS— GREAT  LAKES  SYSTEM. 
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War  Department. 


Corps  of  Engineers.  US.  Army 


RIVER  AND  HARBOR  WORKS 
Detroit,  Mich.  District. 
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PP.— DETROIT,  MICH.,  DISTRICT.^ 

In  charge  of  U.  S.  Engineer  Office, 
Detroit,  Mich. 


Note.— See  note  on  p.  1297. 


PP 

PP 

PP 

PP 

PP 

PP 

PP 

PP 

PP 

PP  10 

PPll 

PP18 

PP13 

PP14 

PP15 

PP16 

PP17 

PP18 

PP19 

PP80 

PP31 

ppaa 

PP33 
PP34 
PPS6 
PP36 
PP37 
PP38 
PP39 
PP30 
PP31 
PP33 
PP33 
PP34 
PP3S 
PP36 
PP37 
PP38 
PP39 
PP40 
PP41 
PP43 
PP43 
PP44 
PP45 
PP4e 
PP47 


Lake  Superior.  PP  48 

White  Fish  B.,  Mich.  (1)  PP  49 

St.  Marys  B.,  Mlct.  (3)  PP  50 

Walska  B.,  Mich.  (3)  PP  51 

St.  Marys  FaUs  Canal  Mich.  (3)  PP  63 

Shunk  Cr.,  Mich.  (3)  PP  S3 
Frechette  Cr.,  Mich.  (3) 

Ermatlnger  Cr.,  Mich.  (3)  PP  54 

Hursley  Cr.,  Mich.  (3)  PP  SS 

SaUors  Cr.,  Mich.  (3)  PP  66 

Charlotte  B.,  Mich.  (3)  PP  57 
Hay  Lake  &  Neeblsh  Chans.,  Mich.  (3)      PP  68 

Hay  Lake  Chan.,  Mich.  (3)  PP  69 

Lake  George  Chan.,  Mich.  (3)  PP  60 

East  Neeblsh  Chan.,  Mich.  (3)  PP  61 

Middle  Neeblsh  Chan.,  Mich.  (3)  FF  63 

West  Neeblsh  Chan.,  Mich.  (3)  PP  63 

Little  Munuscong  B.,  Mich.  (3)  PP  64 

Munuscong  B.,  Mich.  (3)  PP  65 

Gogomatn  B.,  Mich.  (3)  FF  66 

Mud  Lake  Chan.,  Mich.  (3)  FP  67 

Detour  Passage,  Mich.  (3)  FP  68 

Lake  Huron.  (1)  PP  69 

Straits  of  Mackinac,  Mich.  (33)  FP  70 
Les  Cheneaux  Is.  Chans.,  Mich.  (34)        pp  71 

Pine  B.,  Mich.  (34)  pp  73 

Carp  B.,  Mich.  (34)  pp  73 

St.  Ignace  H.,  Mich.  (34)  pp  74 

Mackinac  H.,  Mich.  (34)  pp  75 

Mackinaw  H.,  Mich.  (34)  pp  76 

Cheboygan  H.,  Mich.  (34)  pp  77 

2  Cheboygan  B.,  Mich.  (33)  pp  78 
2  Mullet  Lake,  Mich.  (33) 

:  Indian  B.,  Mich.  (33)  pp  79 

2  Burt  Lake,  Mich.  (33)  pp  80 

2  Crooked  B.  and  Lake,  Mich.  (33)  PP  81 

Sturgeon  B.,  Mich.  (33)  pp  83 

Pigeon  E.,  Mich.  (33)  pp  83 

Black  B.  and  Lake,  Mich.  (33)  pp  84 

Hammond  Bay,  Mich.  (33)  pp  sS 

Ocqueoc  B.,  Mich.  (40)  pp  86 

Sogers  City  H.,  Mich.  (33)  PP  87 

Calclte  H.,  Mich.  (33)  PP  88 

Swan  B.,  Mich.  (33)  pp  89 

Little  Trout  B.,  Mich.  (33)  FP  90 

Presque  Isie  H.,  Mich.  (33)  PP  91 

False  Presque  Isle  H.,  Mich.  (33)  PP  93 


Bockport  H.,  Mich.  (33) 

Thunder  Bay,  Mich.  (33) 

Alpena  H.  (Thunder  BayB.),  Mlch.(4g) 

DevU  B.,  Mich.  (33) 

Black  B.,  Mich.  (33) 

Au  Sable-Oscoda  H.  (Au  Sable  B.), 

Mich.  (33) 
Saginaw  B.,  Mich.  (33) 
Tawas  B.,  Mich.  (54) 
Tawas  City  H.  (Tawas  B.),  Mich.  (56) 
Point  Lookout,  Mich.  (64) 
Au  Gres  H.  (Au  Gres  B.),  Mich.  (64) 
Bifle  B.,  Mich.  (64) 
Fine  B.,  Mich.  (64) 
Saganlng  B.,  Mich.  (54) 
Ftnconntng  B.,  Mich.  (54) 
KawkawUn  B..  Mich.  (54) 
Saghiaw  B.,  Mich.  (64) 
Bay  City  H.,  Mich.  (64) 
Sou-West  Coning  Cr.,  Mich.  (64) 
Saginaw  H.,  Mich.  (64) 
Tittabawassee  B.,  Mich.  (64) 
Shiawassee  B.,  Mich.  (64) 
Swan  Cr.,  Mich.  (69) 
Bad  B.,  Mich.  (69) 
Flint  B.,  Mich.  (69) 
Cass  B.,  Mich.  (69) 
Sheboygannlng  Cr.,  Mich.  (64) 
Quannicassee  B.,  Mich.  (54) 
Sebewaing  (SebewalngB.),  Mich.  (64) 
Caseville  H.  (Pigeon  B.),  Mich.  (64) 
Fort  Crescent  H.  (Flnnebog  B.),Mlch. 

(54) 
Port  Austin  (Bird  Cr.),  Mich.  (64) 
Point  aus  Barques  H.,  Mich.  (64) 
Huron  H.  (Willow  B.),  Mich.  (33) 
Harbor  Beach  H.ot  Be(uge,Mich.  (33) 
Forestville  H.,  Mich.  (33) 
Forester  H.,  Mich.  (33) 
Port  SanUac  H.,  Mich.  (33) 
Lexington  H.,  Mich.  (33) 
Corsica  Shoal,  Mich.  (33) 
St.  Clair  B.,  Mich.  (33) 
Black  B.,  (at  mouth),  Mich.  (88) 
Black  B.  (at  Port  Huron),  Mich.  (88) 
Fine  B.  (St.  Clair  City  H.),  Mich.  (88) 
BeUe  B.,  (Marine  City  H.),  Mich.  (88) 


J  North  River,  Mich.  (Essex  to  North  Bridge.)  Chief  of  Engineers.  R.,  87,  294.  In  charge.  Lt. 
Col.  O.  M.  Poe,  1886.  R.,  87,  2271.  Lt.  Col.  Poe,  1886,  reports,  in  view  of  the  f<«!t  that  whereabouts  of 
the  above  loc  Jity  could  not  be  ascertained,  that  the  same  is  unworthyol  imp.,  87, 2271.  Ex.  au.  act  Aug.  5. 
1886;  made  by  Lt.  Col.  Poe.   87, 2271.  j         i- .     .  b    , 

1  Inland  route  between  Cheyboygan  and  Fetoskey. 
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PP    93  Algonac  H.,  Mich.  (88)  PP  108 

PP    94  Xorth  Chan.,  mouth  ol  St.  Clair  R.,  PP  109 

Mich.  (88)  PP  110 

PP    95  Chenal  a  Bout  Rond  and  Middle,  PP  111 

Chan.  (93)  PP  113 

PP    96  Russell  Island  Chan.,  Mich.  (88)  PP  113 

PP    97  South  Chan.,  mouth  of  St.  Clair  R.),  PP  1 14 

Mich.  (88)  PP  115 

PP    98  St.  Clair  Flats  Canal,  Mich;  (88)  PP116 

PP    99  Lake  St.  Clair  (88)  PP117 

PP  100  Swan  Cr.,  Mich.  (99)     .  PP  118 

PP  101  Frog  Cr.,  Mich.  (99)  PP  119 

PP  103  Salt  Cr.,  Mich.  (99)  PP  130 

PP  103  Clinton  R.,  Mich.  (99)  PP  131 

PP  104  Milk  R.,  Mich.  (99)  PP  133 

PP  105  Detroit  R.,  Mich.  (99)  PP  133 

PP  106  ChannelatGrossePolnte,Mlch.(105)  PP  134 

PP  107  Fox  Cr.,  Mich.  (106).  PP  136 


Conners  Cr.,  Mich.  (106) 

Detroit  H.,  Mich.  (lOS) 

Rouge  R.,  Mich.  (105) 

Ecorse  R.,  Mich.  (106) 

Fighting  Island  Chan.,  Mich.  (106) 

Channel  W.of  Grosselsle,  Mich.  (105) 

Wyandotte  H.,  Mich.  (113) 

Trenton  H.,Mlch.  (113) 

Livingstone  Chan.,  Mich.  (106) 

Amherstburg  Chan.,  Mich.  (105) 

Lake  Erie  (106). 

Huron  R.,  Mich.  (llS) 

Mouillee  Cr.,  Mich.  (118) 

Swan  Cr.,  Mich.  (118) 

Stony  Cr.,  Mich.  (118) 

Sandy  Cr.,  Mich.  (118) 

Monroe  H.  (Raisin  R.),  Mich.  (118) 

La  Plalsance  B.,  Mich.  (118) 


PP-l(a)      GREAT    LAKES. >     ("Ship    Channel     connecting 
Waters  of  the  Great  Lakes.") 


APPROPRIATIONS. 

1892, 

JSTS.OOO, 

93, 

2962. 

1893, 

875,000, 

96, 

2866. 

1895, 

600,000, 

95, 

2865. 

1896, 

600,000, 

96, 

2754. 

1897, 

1,090,000, 

97, 

2959. 

1909, 

•«26,000, 

09, 

2060. 

Total, 

3,365,000 

COMMERCE. 

In  1897  the  Lake  Carriers'  Assn.  wrote  to  tie 
Sec.  of  War  suggesting  what  further  imp.  deemed 
-  necessary  for  benefit  of  C,  97,  2960. 

Very  large  aud  important,  91,  2811,  2817;  99, 
505'  00,  569. 

Increase  in,  03,  533;  05,  591;  06,  665,  666;  07, 
686,  2059. 

Beduction  in  rates,  06,  666;  07,  686;  08,  717; 
09,  755;  10,  834;  11,  887;  13, 1061. 

Rules  tor  navigation  in  St.  Clair  R.,  07,  2008. 

In  1911,  53,500,000  t.  through  St.  Marys  B.  sec- 
tion, .St.  Clair  Flats  Canal  61,600,000 1.,  and  Detroit 
R.  67,000,000  t.,  13, 1061. 

In  1900,  rates  averaged  1.18  mills  per  mile-ton; 
1911,  0.67  mill.  This  enormous  saving  due  to 
greater  permissible  draft,  increasing  carrying  car 
pacity  permitted  by  U.S.  works;  1900,  greatest  ca- 
pacity was  8,000 1.;  1907,13,0001.  pervessel,  13,1061. 

Tabular  statement  tor  each  year,  1856-1911, 
13,  2641,  2642. 

CONTRACTS. 

1893.  Chan,  excavation,  c.  v.:  Bank  measure— 
E.  J.  Cram,  444!  ($39,600);  C.  JE.  Mitchell  &  Co., 
26.9it  (J98,420),  93,  2967.  John  Hickler,  12.43  and 
22$  ($219,589.38  and  $14,740),  93,  2968.  Scow 
measure — McCoUum  &  Lee  and  R.  J.  Cram,  58(t 
($148,480),  93,  2968.  James  Rooney,  WU  ($166,- 
750);  Breymaim  Bros.,  14J(|;  ($431,375);  L.  P.  & 
J.  A.  Smith,  18*  ($195,480),  93,  2969. 

1894.  L.  P.  &  J.  A.  Smith,  excavating  r.,  $2.24 
c.  y.,  b.  m.;  other  material  than  r.,  960  c.  y.,  s.  m. 
($11,453.65),  95,  2866. 

1895.  W.  A.  MoGillis  &  Co.,  earth  excavation, 
65*  0.  y.;  r.  excavation,  $3.76  c.  y.  ($7,075),  96, 
2765. 

1897.  M.  Sullivan,  dr.  and  submarine  r.  exca- 
yation,  52$  and  98$  c.  y.,  b.  m.,  98,  2553. 

1898.  M.  Sullivan,  removal  of  obstrs.,  $2.15 
s.  y.,  and  $2.60  s.  t.  ($103,500).    J.  Rooney,  fur- 


nishing and  operating  dr.  plant,  $9  per  hour,  98, 
2653. 

1893-98.  List  of  bidders  for  various  misc. 
supplies,  93,  2970;  94,  2267;  96,  2755. 

1900.  E.  J.  Hingston,  time  work  by  dr.,  $10.25 
perhour,  01, 3161. 

1901.  Duluth  Dredge  &  Dock  Co.,  time-work 
by  dr.  plant,  $12  per  hour,  01, 3161. 

1903.  G.  H.  Breyman  &  Bros.,  time-work  by 
dr.  plant,  $17  per  hour;  Hickler  Bros.,  time-work 
by  dr.  plant,  $15  per  hour;  Lake  Brie  Dredging 
Co.,  time-work  by  dr.  plant,  $30  per  hour,  03, 2004. 

1903.  Hickler  Bros.,  time-work  by  dr.  plant, 
$15  per  hour;  Lake  Erie  Dredging  Co.,  time-work 
by  dr.  plant,  $30  per  hour;  M.  Sullivan,  time-work 
by  dr.  plant,  St.  Clair  R.,  $19  per  hour,  and  Lake 
St.  Clair,  $21  per  hour;  G.  H.  Breyman  &  Bros., 
time-work  by  dr.  plant,  St.  Clair  R.,  $17,  and  Lake 
St.  Clair,  $21  per  hour,  03, 2004.  Wm.  E.  Rooney, 
time-work  by  dr.  plant,  St.  Clair  R.,  $11.75,  and 
St.  Clair  Lake,  $14  per  hour;  Lake  Superior  Con- 
tracting &  Dredging  Co.,  time-work  by  dr.  plant, 
$24  per  hour;  Henry  Hickler,  hire  of  derrick  boat, 
tug,  etc.;  derrick  boat,  $5.50  per  hour;  tug,  $2.60 
per  hour;  dynamite,  20$  lb.,  04, 3093. 

1904.  Walter  H.  Oades,  repairing  U.  S.  S. 
Hancock,  $3,053.62,  04,  3093.  H.  W.  Hubbell  & 
Co.,  hire  of  deririck  lx>at,  etc.,  $6.15  per  hour;  dyna- 
mite, 18$  lb.,  04,3094. 

1906.  Lake  Superior  Contracting  &  Dredging 
Co.,  time-work  by  dr.  plant,  $26  per  hour,  05, 2243. 
Great  Lakes  Dredge  &  Dock  Co.,  time-work  by 
dr.  plant,  $30  per  hour;  Semande  &  Durocher, 
time-work  by  steam  derrick  boat,  etc.,  $5  per  hour; 
dynamite,  14$  lb.,  06, 1863. 

1906.  Lake  Erie  Dredging  Co.,  dr.,  prices 
given;  M.  Sullivan,  dr.,  prices  given,  06,  1853. 
Great  Lakes  Dredge  &  Dock  Co.,  time-work  by  dr. 
plant,  $30  per  hour;  Semande  &  Durocher,  time- 
work  by  steam  derrick  boat,  etc.,  $6  per  hour; 
dynamite,  14$  lb.,  07, 2009. 

1907.  T.  L.  Durocher,  time-work  by  steam 
derrick  boat,  etc.,  $6.75  per  hour;  dynamite,  17$ 
lb.;  T.  L.  Durocher,  time-work  by  steam  derrick 
boat,  etc.,  $6.75  per  hour;  dynamite,  16$  lb.,  08, 
2075. 

ENGINEERS. 

Chief  of  Engineers.  B.,  91,  362;  93,  389;  94, 
361;  96,  397;  96,  351;  97,  436;  98,  424;  99,  505; 
00,  669;  01,  563;  03,  485;  03,  532;  04,  581;  05, 
590;  06,  664;  07,  686,  698;  08,  715;  09,  763;  10, 
832;  11,  886;  13, 1059. 


'  Act  Mar.  3, 1907,  au.  report  on  ex.  of  harbors  of  Great  Lakes  and  elsewhere,  in  which  a  whole  or  a 
part  of  the  H.  is  imp.  at  local  expense;  object  to  determine  if  such  imp.  should  be  undertaken  or  main- 
tained by  U.  S.;  and  to  establish  uniform  rules  in  maldng  H.  imp.    H.  D.  1067, 61st  3d. 

*  Allotment. 


[See  pp.  14-22  fori 
explanations,  etc.  J 
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In  charge: 

Col.  O.  M.  Poe,  1891-95.  B.,  91,  2811;  93,  2962; 
94,  2261;  9S,  28S9. 

Lt.  Col.  G.  J.  Lydeoker,  1896-1901.  B^  96,  2749; 
97,  2955;  98, 2548;  99,  2953;  00,  3947;  01,  3157. 

Maj.  W.  H.  Bixby,  1902-04.  B.,  03,  2197;  (Lt. 
ColJ  03,  2001. 

Maj.  W.  L.  Fisk,  04,  S81. 

Lt.  Col.  C.  E.  L.  B.  Davis,  1904-08.  B.,  04,3092; 
05,  2241;  (Col.)  06, 1851;  07,  2007,  2059. 

Capt.  G.  E.  Spalding,  08,  715. 

lit.  Col.  C.  McD.  Townsend,  1908-12.  B.,  08, 2073; 
09,  2059;  (Col.)  10,  2219;  11,  2415;  18,  2615. 


AsslstSiUts  * 

C.  Y.  Dixon.    B.,  96, 2755;  99,  2967;  03,  2201. 
J.  Ripley.    B.,  99,  2957;  03,  2199;  03,  2004;  04, 
3094;  OS,  2241. 
B.  Rohnert.    B.,  00,  3948;  01,  3159. 
E.  S.  Wheeler.    B.,  03,  2005;  04,  3094;  05,  2243. 
1st  Lt.  L.  H.  Rand,  04,  581;  06,  590. 
Capt.  G.  E.  Spalding,  08,  716;  09,  763. 


OFEBATIONS. 

1893-93.  Wort  on  all  8  sections  in  progress, 
atout  230,000  c.  y.  lieing  dr.,  93,  2966. 

1893-94.    About  1,800,000  c.  y.  dr.,  94,  2265. 

1894-95.  Sections  1,  4,  and  6  completed,  and 
work  on  other  sections  in  progress,  about  3,000,000 
c.  y.  in  all  being  dr.,  95,  2862. 

1895-96.    Nearly  3,000,000  c.  y.  di-.,  96,  2753. 

1896-97.  Sections  2,  3,  5,  and  7  completed,  and 
work  on  section  8  in  progress,  about  1,300,000  c.  y. 
in  all  being  dr.,  97,  2956. 

1897-98.  Increase  of  w.  and  d.  of  chans. 
through  Round  Isld.  ShoaJs,  St.  Marys  R.,  in 
progress;  removal  of  bowlders,  r.,  and  other  mate- 
rial from  the  cban.  in  the  lower  section  of  Detroit 
R.  in  progress;  removal  of  dangerous  shoal  at  foot 
of  Mud  Lake,  St.  Marys  R. ,  completed;  part  of  Mid- 
dle Ground  Shoal,  Port  Huron,  St.  Clair  R.,  re- 
moved; Chan,  through  bar  at  mouth  of  Detroit  R. 
completed;  in  all,  312,267  c.  y.  being  dr.,  98,  2548. 

1898-99.  240,307  c.  y.  dr.  from  Round  Isld. 
Shoals;  over  80,000  c.  y.  removed  from  Detroit  R.; 
about  44,000  c.  y.  removed  from  St.  Clair  R.,  99, 
2954. 

1899-00.  Over  50,000  c.  y.  removed  from 
Round  Isld.  Shoals,  and  about  25,000  c.  y.  removed 
from  Detroit  H.,  00,  3949. 

1900-01.  76,258  c.  y.  dr.  from  St.  Clair  R.  and 
Lake,  and  56,324  o.  y.  from  St.  Marys  E.,  01,  3158- 
3159. 

1901-O3.  86,753  c.  T.  dr.  from  St.  Clair  R.  and 
Lake,  03,  2198. 

1903-03.  143,566  c.  y.  dr.  from  St.  Clair  E.  and 
Lake,  and  164,317  c.  y.  from  St.  Marys  E.,  03, 2002. 

1903-04.  428,986  c.  y.  dr.  from  St.  Clair  R.  and 
Lake  and  Lake  Huron,  and  113,542  c.  y.  from  St. 
Marys  B.,  04,  582. 

1904-05.  115,230  c.  y.  dr.  from  St.  Clair  E.  and 
Lake  and  Lake  Huron;  80  c.  y.  bowlders  removed 
(torn  St.  Marys  E.,  05, 2242. 

1905-06.  41,680  0.  y.  dr.  in  Lake  St.  Clair,  and 
15,774  c.  y.  in  St.  Marys  E.,  06,  666, 1852. 

1906-07.  209,911  c.  y.  removed  from  St.  Marys, 
E.,  07, 2008. 

1907-08.  1,580  c.  y.  removed  from  St.  Marys  E. 
08,  2074. 

1908-13.  SUT.  work,  09,  2060;  10,  2220;  11, 
2416;  13,  2616. 


PHTSICAi  CHABACTBBISTICS. 

Description  of,  91,  2817;  98,  2551. 

Monthly  level  varies  4"  to  2'  an.,  and  daily  varia- 
tion may  be  2'  at  times,  or  even  6'  t»  8'  in  severe 
storms  on  Lakes  Brie  and  Superior,  13, 1061. 

Slope  of  St.  Marys  E.  affected  by  dr.  of  chans.; 
reduced  elevation  of  lake  levels,  08,  716.  Little 
shoaling  in  chan.;  available  d.,  19',  13,  2616. 

This  work  covers  navigation  through  chain  of 
lakes  known  as  Brie,  St.  Clair,  Huron,  Michigan, 
and  Superior,  and  their  connecting  waters.  Orig. 
the  Chan,  was  obstr.  by  rapids  in  St.  Marys  E.  and 
by  a  number  of  shoals.  In  1855  Michigan  made  a 
canal  at  Sault  Ste.  Marie,  with  2  tandem  locks  llj'  x 
70'  X  360',  each  with  a  lift  of  9'.  Prior  to  Civil  War 
chans.  through  Lake  George  in  St.  Marys  E.,  and 
through  the  St.  Clair  Flats,  at  the  outlet  of  St.  Clair 
E.,  were  d.  to  12'  by  U.  S.  The  Weitzel  Lock  at  the 
Sault  provided  16',  making  needful  d.  the  connect- 
ing chans.  accordingly  (see  St.  Marys  E.  and  Detroit 
E.),  1890,  Poe  Lock,  giving  21'  made  needful  another 
d.  of  the  Chans.,  13, 1059. 

PBIVATE  WORK. 

Permits  given  for  constr.  of  docks,  etc.,  06, 1852. 

PBOJECTS. 

In  1892  Congress  au.  plan  of  Col.  Poe,  1891,  for 
ship  Chan,  with  navigable  d.  of  20',  to  connect  the 
waters  of  the  Great  Lakes  bet.  Buffalo,  Chicago,  and 
Duluth,  at  an  est.  of  13,340,000,  as  follows: 

St.  Marys  E.— (1)  Roimd  Isld.  Shoals,  (2)  Little 
Mud  Lake,  (3)  reef  abreast  of  Sailors  Encampment 
Isld.,  (4)  and  shoal  below  the  isld.,  21'  x  300';  (5)  21' 
X  2,400'  at  the  toot  of  Lake  Huron;  (6)  20'  from  d.  w. 
in  St.  Clair  E.  through  St.  Clair  Flats  Canal  to  Lake 
St.  Clair,  with  a  w.  above  the  canal  not  greater  than 
650',  thence  narrowing  to  the  canal,  thence  tor  the 
full  w.  of  the  canal  for  its  entire  1.,  thence  gradually 
w.  to  800'  at  d.  w.  in  Lake  St.  Clair;  (7)  20'  x  800' 
through  Grossepoint  Flats,  Lake  St.  Clau';  (8)  21'  x 
800'  through  the  bar  at  the  mouth  of  the  Detroit  E., 
93, 2962,  2963.    (See  Surveys.) 

Detroit  E.  provided  tor  by  separate  app.,  1899, 
99,  2955. 

Lt.  Col.  Lydecker  est.,  1899,  $250,000  to  supply 
data  for  reliable  conclusions  as  to  what  would  be 
needed  for  the  preservation  of  lake  chans.  and  H. 
ds.  and  suggested  that  such  investigations  be  made 
in  connection  with  surs.  of  the  northern  and  north- 
western lakes,  99, 2966. 

Up  to  1912,  no  modification  of  proj.  save  minor 
imp.  of  shoal  areas  more  or  less  isolated,  13,  1060; 
1902,  datum  planes  were  changed  for  Lakes  Michi- 
gan, Huron,  St.  Clair,  and  Erie  (previously  1877 
levels),  making  necessary  addl.  d.  at  various  places, 
13, 1061. 

StJBVETS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1891,  by  Col.  Poe, 
91,  2811. 

System  of  triangulation  along  Detroit  E.,  96, 
2767,  2768. 

Minor  surs.  See  references  to  each  an.  B.  of  offi- 
cer in  charge. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905;  for  22'  and 
26',  resp.,  and  sufficient  w.,  made  by  Col.  Davis. 
B.,  1905  and  1906,  presented  plan  for  imp.  which 
contemplates  excavation  of  auxiliary  Chan,  in 
Detroit  E.  22'  d.,  designated  as  Plan  B,  e.  route; 
est.,  $6,670,960  (H.  D.  266,  59th,  2d),  07, 698. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1060. 

Maps.  (H.D.266,  59th,  2d.)  93, 2962,  2964;  94, 
2266;  95,  2866;  96,  2758;  03,  2002;  04,  3092. 


PP-l(b)     LAKES  SUPERIOR  AND  HURON. 

ters.) 


(Connecting  wa- 


COMMEBCE. 

Comparison  of,  1895  to  1899,  01,  3206. 
ENGINEEBS. 

Chief  of  Engineers.   B.,  01, 570;  03,  494;  03, 
S42;  04,  591;  05,  602;  07,  698. 


In  charge: 

Lt.  Col.  G.  J.  Lydecker,  1901-02.  E.,  01, 3200. 
Maj.  W.  H.  Bixby,  03, 632;  (Lt.  Col.)  04,  581. 
Lt.  Col.  C.  E.  L.  B.  Davis,  1905-07.    B,,  06, 
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PHTSICAIi  CHABACTEBISTICS. 

Data  concerning  d.,  description,  etc.,  01, 3202. 
PBOJECT. 

This  work  is  taken  up  under  St.  Marys  E.,  Hay 
Lake  Chan.    For  details,  consult  this  title. 

SURVEYS. 

Pre.  ex.  and  sur.  of  waters  connecting  Lakes 
Superior  and  Huron,  incl.  Hay  Lake  Chan.,  St. 


Marys  E.,  au.  act  Mar.  3,  1899,  for  chan,  21'  d. 
B.,  Col.  Lydecker,  June  4,  1900;  est.,  19,000,000 
(H.  D.  128,  56th,  2dJ,  01,  570;  08,  494;  03,  542; 
04,  591.  Final  B.,  Col.  Davis,  Dec.  3,  1904;  est., 
$10,160,000,  05,  2291. 

Au.  act  Mar.  3,  1899,  of  connecting  waters  bet. 
Lakes  Superior  and  Huron,  with  plan  and  est.  of 
cost  of  a  new  lock  at  St.  Marys  Falls  Canal,  Mich. 
B.,  DO.,  Dec.  3, 1906;  est.,  16,200,000, 07, 698. 


PP-3     ST.  MARYS  RIVER  AND  ST.  MARYS  FALLS  CANAL, 

MICH. 

(See  also  "  SMp  Cliannel  connecting  waters  of  the  (Jreat  Lakes,"  p.  1420.) 


Part. 

Title. 

Period. 

Appropria- 

St  Marys  R  and  St  Marys  Falls  Canal,  Mich         

1856-1912 
1892-1912 
1882-1912 

812,722,130.19 
8,629,807.00 
2,112,654.49 

b 

c 

St  Marys  Falls  Canal,  M'irh.  (opprat^ng  and  ofl-r<>) 

23,464,591.68 

Part  (a),  PP-3 


St.  Marys  River  and  St.  Marys  Falls  Canal, 
Mlch.i 


APPBOPBIATIONS.i 

1870,         $150,000.00, 


70,  45. 

71,  42,  43. 
78,  40,  201. 

73,  40. 

74,  46,  198. 
76,  50,  268. 

76, 104,  ii,  527;  77, 110. 

78, 126, 1219. 

79,127,1644. 

80,  2068. 

81, 2266 

86, 1789. 

88, 1928. 

90,  2688. 

93,  2403. 

93,  2997. 

95,  2894. 

95,  2894. 

act  Juae  11. 

05, 2246. 

06, 1865. 

07,  /Oil. 

09, 2063. 

10,  2224. 

11,  2419. 
13,2619. 


In  1851,  about  12,600 1,  18,  2646. 

Eapidly  increasing,  66,  iv,  67;  very  great,  66,  iv , 
75;  all  to  and  from  Cake  Superior,  67,  231;  requires 
chan.  for  vessels  drawing  14',  67,  262-255;  roquire- 
ments,  69, 106, 107:  70, 160, 163;  71, 168, 170. 

1880-86.  Canal  C.,  81,  2269;  88,  2356,  2364;  83, 
1847;  84,  2018,  2020,  2022;  85,  2109;  86,  1789;  87, 
2215,  2224,  2229. 


1871, 

350,000.00, 

1872, 

300,000.00, 

1873, 

200,000.00, 

1874, 

200,000.00, 

1875, 

200,000.00 

1876, 

130,000.00, 

1878, 

175,000.00, 

1879, 

300,000.00, 

1880, 

260,000.00, 

1881, 

150,000.00, 

1886, 

250,000.00, 

1888, 

1,000,000.00, 

1890, 

900,000.00, 

1891, 

600,000.00, 

1893, 

1,230,000.00, 

1894, 

300,000.00, 

1895, 

483,866.00, 

1896, 

8,266.19, 

1906, 

420,000.00, 

1906, 

100,000.00, 

1907, 

1,450,000.00, 

1909, 

650,000.00, 

1910, 

626,000.00, 

1911, 

600,000.00, 

1912, 

1,800,000.00, 

Total, 

12,722,130.19 

COMMEBCE.    (Seepp 

Increased  demands  of  C,  84, 2012, 2015;  85, 2099, 
2106,  2106,  2108;  86, 1784,  1786,  1789. 

Necessity  tor  dry  dock,  84,  2031. 

Eules  and  reguLitioas  for  use  of  canal,  85,  2112. 

Coinparison  bet.  C.  of  St.  Marys  Falls  Canal  and 
Sues  Canal,  87,  2215. 

1880-90.  C.  passing  the  canal,  88,  260, 1930, 1931, 
1932, 1933, 1941;  89,  2213,  2214,  2218,  2227;  90,  2690, 
2691,  2710. 

Coinparison  of  charges  by  rail  and  water,  88, 
1933, 1934. 

Charges  on  merchandise  passing  through  the 
canal,  88, 1936;  89, 2220. 

Effect  of  accident  at  St.  Marys  Falls  Canal  upon 
passage  of  vessels  through  the  lock,  91,  2743,  2746. 

Eates  on  articles  of  C.  passing  thiou^  the  canal 
for  1887, 1888, 1889,  and  1890,  91, 2763. 

In  1897  over  18,000,000  t,  value,  $200,000,000,  98, 
2560. 

Enormous,  99,  2961;  00,  3956. 

C,  1902,  40  times  greater  than  in  1870,  and  6  times 
that  of  1886,  08,  487. 

In  1906,  about  82  times  that  of  1870,  32  times  that 
of  1880,  5  times  that  of  1890,  and  twice  that  of  1900, 
06,  667. 

Eemarks  relative  to  effect  of  imp.  on  C,  1887  to 
1906.  incl.,  07,  2059. 

Dm-ing  1911,  53,477,216 1.,  18,  2628. 

Tabular  statement  for  each  year,  1865  to  1911, 18, 
2641-2642. 


CONTBACTS. 

1866.    John  Brown  &  Co., 


dr.,  48*,  90*,  and  $2 


c.  v.,  67, 147. 

1870.  W.,  W.  &  E.  T.  ■Williams,  removal  of 
bcTwlders,  70,  160;  71,  162.  Barker,  WiUiams  & 
Bangs,  r.  excavation,  revetting  wall,  etc.,  71, 164. 

1871.  Barker  &  WiUiams,  continuing  imp., 
71,  162-167;  78,  39,  199. 


1  Act  Aug.  2, 1882,  provided  for  applying  $65,000  (balance  of  tolls  offered  by  Michigan)  to  convert  old 
lock  into  dry  dock,  81, 388. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etcj 
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1875.  Barker  &  Williams,  continuing  imp., 
78, 198. 

1873.  Boyle  &  Roach,  continuing  work  on 
canal,  73,  287,  289. 

1874.  Barker  &  Williams,  building  p.,  75,  60, 

266,  270;  76, 103. 

1876.  A.  Wallbaum,!  iace  St.,  64*  o.  t,  75,  267, 
269.  H.  Van  Vleck,  face  st.  for  looks,  76,  ii,  524. 
Boyle  &  Boach,  building  new  lock  masonry,  75, 

267,  269.    C.  C.  Barker  &  Son,  pierwork,  76,  ii,  524. 

1877.  C.  S.  Barker,  dr.,  78, 1219. 

1879.  E.  A.  Wetmore  &  Co.,  timber,  14}<!  c.  y., 
79,  1645.  Larkin  &  Patrick,  timber,  UM  c.  1., 
79, 1645. 

1880.  C.  S.  Barker,  furnishing  dr.,  $7.95  per 
hour;  Williams  &  Upham,  tumi^ing  dr.,  $12.50 
per  hour;  C.  S.  Barker,  canal  excavation,  35i|!  c.  v.; 
W.  S.  Pope,  furnishing  brass  and  ironwork,  84  lb.; 
J.  Hickler,  tumishing  dr.,  S7.48  per  hour,  80,  2070. 
Failure  of  Larkin  &  Patrick,  81,  2264. 

1881.  C.  S.  Barker,  dr.  St.  Marys  R.,  15U  o.  y.; 
C.  S.  Barker,  r.  removal,  S1.80  o.  y.,  and  revet, 
constr.,  124!  o.  f.,  in  the  canal,  81,  2266. 

1883.  J.  Hickler,  dr.  on  Middle  Neebish,  72i|! 
c.  v.,  83, 1838. 

1884.  J.  Hickler,  dr.  on  Middle  Neebish,  58it; 
c.  y.,  86, 2098. 

1886.  Hickler  &  Green,  dr.  on  Middle  Neebish, 
89(tic.y.,  85,  2098. 

1886.  Hickler  &  Green,  hire  of  dr.  on  canal 
enlargement;  C.  E.  Mitchell,  constr.  of  crib  ps.; 
Durcharme,  Fletcher  &  Co.,  iron,  87,  2216,  2218; 
Hickler  &  Green,  dr.,  S1.95  c.  y.,  on  Neebish 
Rapids,  87, 2239,  2246. 

1887.  Carkin,  Stickney  &  Cram,  hire  of  dr. 
on  canal  enlargement,  87,  2216,  2218.  H.  D. 
Edwards  &  Co.,  ship  chandlery,  81,670.65,  88, 1942. 

1888.  Hickler  &  Green,  (frilling  and  blasting, 
$4.47  per  hole,  88, 1929.  W.  R.  Santlcy,  white  o& 
timber,  $54  M  f.  b.  m.,  88, 1942. 

1889.  I..  E.  Allen,  p.  constr.  $49,042,  89,  2216. 
Collins  &  Farwell,  look-pit  excavation,  $220,667; 
P.  M.  Church  &  Co.,  ship  chandlery,  $1,089;  S.  C. 
Forsaith  Machine  Co.,  "Cameron"  steam  pump 
and  equipment,  $1,137.11,  89,  2216.  H.  M.  Loud, 
lumber,  $6,192.50,  89,  2228,  2243.  Fletcher,  Jenks 
&  Co.,  round  iron,  $1.93}  cwt.;  P.  M.  Church,  hard- 
ware, $1,032.66;  Johnson  &  Goss,  pine  timber  and 
lumber,  $2,682,  90,  2688,  2689,  2700,  2701. 

1890.  J.  Hickler  &  Son,  coal,  $1,358.80;  Soo  City 
Machine  Co.,  machine  work,  $2.20  per  hour,  90, 
2689,  2690,  2718. 

1891.  Hughes  Bros.  &  Bangs,  fumisliing  all 
materials  and  building  the  masonry  of  a  lock  at 
St.  Marys  Falls  Canal,  $1,268,600,  91,  2720.  G. 
Kemp,  coal,  $1,292,  91,  2720.  J.  H.  Killmaster  & 
Co.,  white  pine,  $22  M  f .,  and  hemlock  timber,  $13.60 
M  t.;  Fletcher,  Jenks  &  Co.,  drift  bolts,  2J  $,  and 
spikes,  2J4:  lb.,  91,  2721.  W.  S.  Pope,  furnishing  2 
lock  valves,  $1,563.30:  P.  M.  Church  &  Co.,  ship 
chandlery,  $1,087.66;  E.  D.  Weimer,  pine  timber, 
$7,310,  91,  2729.  Russell  Wheel  &  Foundry  Co.,  4 
Valve  frames,  $4,367.30, 91, 2730. 

The  following  contracts  were  entered  into  for 
Hay  Lake  Chan.:  J.  Hickler,  dr.,  $1.20  c.  y.  in  bank; 
Dunbar  &  Sullivan,  dr.,  B7i  c.  y.;  Carkin,  Stickney 
&  Cram,  dr.,  14|<t  o.  v.;  C.  F.  &  H.  T.  Dunbar,  dr., 
14$.  c.  y.;  Carkin,  Stickney  &  Cram,  dr.,  13  and 
14i4!  0.  y.;  Richmond  &  Backus  Co.,  stationery, 
$1,043.32,  91, 2763.  King  Iron  Bridge  &  Manufac- 
turing Co.,  ironwork,  $20,477;  J.  Ryan,  delivering 
clay,  $2,632,  93,  2403. 

1893.  G.  Kemp,  coal,  $1,246;  J.  P.  McGuire,  12 
valve  frames,  $26,862.96, 93,  2404. 

The  following  contract  was  entered  into  under 
operation  and  care  of  canal:  Chas.  Hebard  &  Sons, 
lumber,  $1,067.50,  93,  2436. 

1893.  Dunbar  &  Sullivan,  r.  excavating,  $1.47 
and  $1.63  qj.,  b.  m.,  93,  3023. 

1893.  Btughes  Bros.  &  Bangs,  constr.  floors  of 
800'  lock,  $208,192,  93,  2997;  mlg.  and  delivery  of 
snub  hooks,  $1,598.40;  turbme  power  plant,  $37,- 
691.04,  93,  2998.  R.  J.  Cram,  dr.,  12.9it  c.  y.,  s.  m. 
93, 2999.  W.  S.  Pope,  gates  for  800'  lock,  $182,608.99 
94,  2294.  Southwark  Foundry  &  Machine  Co., 
pumping  plant  for  800'  look,  824,935,  94,  2295. 

List  of  bidders  for  various  misc.  supplies,  93, 2998. 


1894.  J.  M.  Lally,  constr.  clay  dam,  800'  lock, 
$8,627.50.  S.  Dumond,  excavating  within  coffer- 
dam, 454  and  $1.26  c.  y.  ($19,162);  building  cribs 
within  cofferdam,  frammg  6Jit!  c.  f.,  filling  40i|!  c.  y. 
($4,800).  Michigan  Brass  &  Iron  Works,  metal  sill 
valves,  $2,390.  94,  2295-2296.  J.  V.  Gearing, 
power  house  and  office  building  for  800'  lock, 
$118,807.  J.  P.  McGuire,  operating  machinery  for 
800' lock,  $59,400.    96,2895. 

List  of  bidders  for  various  misc.  supplies,  94, 2296. 

1895.  J.  B.  Donnelly,  imp.  R.  at  the  falls;  re- 
moving material  from  movable  dam  and  constr.  ps. 
for  lock  approaches,  $165,197.91,  96,  2896.  F.  S. 
Shurick,  snubbing  post,  $4.60  per  100  pieces  white 
oak.  Dunbar  &  Sullivan,  earth  excavating 28$  c.  y., 
r.  excavating  $10  c.  y.  ($46,396).  W.  A.  McGillis  & 
Co.,  earth  excavating,  14k  c.  y.  ($1,736.65).  96, 
2785. 

List  of  bidders  for  various  misc.  supplies,  95, 2896. 

1896.  Manhattan  Cement  Co.,  Portland  cement 
$2.36  bbl.  ($2,360).  Rus-sell  Wheel  &  Foundiy  Co., 
well  gratings  and  snubbing  buttons,  $2,313.52.  96, 
2786. 

List  of  bidders  lor  various  misc.  supplies,  96, 2786. 

1897.  H.  W.  HubbeU  &  Co.,  dr.  and  submarine 
r.  excavating,  94(1  c.  y.,  b.  m.,  98,  2560. 

1898.  Hragston  &  Woods,  dr.  e.  approaches  to 
Weitzel  Lock.  S.  Dumond,  dr.  w.  approaches  to 
Weitzel  Lock.    J.  F.  Amott,  grading.    99, 2960. 

1903.  The  Soo  Lumber  Co.,  timber,  $26.80 
M  f.,  03,  2008. 

1903.  Louis  3elanger,  clay,  39(t  c.  y.;  P.  H. 
Sheppard,  day,  39$  e.  y.,  03, 2008. 

1904.  M.  Bennett,  clay  for  cofferdam,  $1,386, 
04, 3097. 

1905.  Municipal  Contracting  &  Engineering 
Co.,  concrete  mixer  and  engine,  $778.60,  05,  2246. 

1906.  Allis  Chalmers  Co.,  r.  crusher,  $1,900; 
06,  1856.  J.  A.  Lamontagne,  limestone  r.,  $3,360; 
Alpena  Portland  Cement  Co.,  Portland  cement, 
$2,697.30,  07,  2012. 

1907.  Elk  Cement  &  Lime  Co.,  Portland  ce- 
ment, $1.51  bbl.;  H.  B.  Waite  Lumber  Co.,  timber, 
$7,448.04;  T.  L.  Durocher,  steam  derrick  boat,  with 
diving  plant  (4  contracts),  prices  given;  O.  G. 
Brubaker  and  A.  McKechnie,  excavating  and  build- 
ing dike,  $4,355.94;  The  Soo  Lumber  Co.,  timber, 
$5,974.30,  08,  2079-82. 

1908.  Great  Lakes  Dredge  &  Dock  Co.,  exca- 
vating, channeling,  building   cribs,  mixing   and 

g lacing  concrete,  prices  given;  Fibom  Limestone 
o.,  crushed  St.,  $300;  Louis  Belanger,  clay,  $1,470; 
The  Soo  Hardware  Co.,  iron  and  steel,  prices  given; 
A.  B.  MacDonald  and  Geo.  F.  Fagan,  excavating, 
constr.  clay  wall,  etc.,  $3,300;  A.  McKechnie,  clay, 
62$  e.  y.;  Great  Lakes  Dredge  &  Dock  Co.,  time 
work  by  dr.  plant,  $5,900;  Pittsburgh  Forge  &  Iron 
Co.,  bolts,  rods,  etc.,  $1,000;  Peninsula  Bark  & 
Lumber  Co.,  timber,  $11,000;  Henry  Watson,  excar 
vating  and  depositing  material,  $2,200,  08,  2079^2. 
Burt  Portland  Cement  Co.,  Portland  cement, 
$9,000;  A.  McKechnie,  filling  and  grading,  $887.69; 
Tymon  LumberCo.,  timber,  $4,149.63;  Alex  Moffatt, 
clay,  $2,567.40;  J.  E.  Ogden,  drift  bolts  and  twisted 
steel  bars,  $3,131.23;  Hickler  Bros.,  dr.  lor  coffer- 
dam, $6^337.64;  Great  Lakes  Dredge  &  Dock  Co., 
excavatmg  and  depositing  material,  $38,534.45; 
R.  J.  Clark,  timber,  $22,490.81;  Rye  &  Fleming 
clay,  $2,611.33;  N.  G.  De  Haas,  timber,  $4,081.98 
09, 2064,  etc.  '      '  ' 

1909.  Carmine  Talarioo  and  Henry  Watson, 
excavating  and  depositing  material,  $3,136.27; 
Mmneapofis  Steel  &  Machinery  Co.,  steel,  $7,000- 
Lackawanna  Steel  Co.,  steel  piling,  $5,463.56;  T.  L 
Durocher,  time  work  with  steam  derrick  and  divine 
plant,  $2,000;  J.  E.  Ogden,  driftbolts  and  steel 
bars,  $1,200:  F.  E.  Carpenter  Co.,  iron  fence,  $1,- 
178.92;  Newbegin  Lumber  Co.,  timber,  $2,600- 
Lawrence  D.  Weaning,  fum.  material  and  constr. 
superstr.  of  movable  dam,  $120,000,  09,  2064,  etc. 
Lehigh  Portland  Cement  Co.,  Portland  cement, 
$5,905.94;  Alpha  Portland  Cement  Co.,  Portland 
cement,  $6,183.35,  and  $5,426;  John  Marsoh,  exca- 
vatmg lock  pit,  $360,000;  T.  B.  Spear  &  Sons, 
Portland  cement,  $6,693.76;  Great  L&es  Dredge  & 


'  Contract  annulled,  76,  ii,  624. 
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Dock  Co.,  dr.,  $4,683.93;  T.  L.  Duroeher,  steam 
derrick  boat,  with  diving  plant,  J2,109.88,  10,  2225. 

1910.  G.  Elias  &  Bro.,  pine  timber,  J.5,500; 
White  Star  Lumber  Co.,  fir  timber,  $11,200;  Water- 
bury  Co.,  electric-power  cable  and  wire,  $3,450; 
Standard  Underground  Cable  Co.,  light  and  tele- 

I)hon6  cables,  $1,477.09;  E.  D.  Weimer,  hemlock 
umber,  $32,000;  Pittsburgh  Screw  &  Bolt  Co., 
bolts,  rods,  etc.,  $6,900;  Jones  &  Laughlin  Steel 
Co.,  twisted  steel  bars,  $1,050;  Northern  Electric 
Co.,  transformers  and  oil  switch,  $1,337;  W.  B. 
Earle,  oak  timber,  $815;  Lehigh  Portland  Cement 
Co.,  Portland  cement,  $4,817.32;  Minneapolis  Steel 
&  Machinery  Co.,  rods,  clevises,  etc.,  $1,247.94,  10, 
2225.  Lawrence  D.  Weaning,  steel,  $7,023.51; 
MacArthur  Bros.,  excavating,  channeling,  building 
dike,  cribs,  etc.,  $680,000,  11,  2421. 

1911.  Milwaukee   Bridge   Co.,   constr.   sluice 

eites,  $26,000,  11,  2421.  John  Schroeder  Lumber 
0.,  fir  timber,  $7,000;  C.  M.  McCoy,  fir  timber, 
$24,000;  The  Steams  Salt  &  Lumber  Co.,  hemlock 
timber,  $7,246.46;  Penn  Bridge  Co.,  steel  and  iron 
for  lock  constr.,  $32,000;  Great  Lakes  Dredge  & 
Dock  Co.,  (urn.  plaat  and  materials  and  constr. 
concrete  masonry  of  new  lock,  $1,055,000  (prices 
given),  13, 2620,  etc. 

1913.  American  Steel  &  Wire  Co.,  electric 
cables  (prices  given);  Waterbury  Co.,  telephone 
and  series  arc  cables  (prices  given);  Great  Lakes 
Dredge  &  Dock  Co.,  constr.  e.  approach  to  new 
lock  (prices  givea);  MacArthur  Bros.  Co.,  constt. 
w.  canal,  section  2  (prices  given);  Pittsburgh 
Screw  &  Bolt  Co.,  manf.  steel,  etc.,  for  canal  ps. 
(prices  given);  Penn  Bridge  Co.,  fum.  plant  and 
materials  and  constr.  look  gates,  $115,000;  Berthold 
&  Jennings  Lumber  Co.,  oak  timber,  $5,000,  13, 
2620,  etc. 

DOCUMENTS.    (Not  published  in  reports.) 
Bs.  of  Capt.  Whipple  in  1865,  66,  4,  iv,  63-66. 

ENGINEERS. 
Chief  ot  Engineers.    B.,  66, 4,  ii,  41,  iii,  4, 7, 34, 

Iv,  67;  67,  27,  252;  68,  36;  69,  34;  70,  44,  46,  162; 

71,  42,  43;  73,  39,  40;  73,  40;  74,  46;  7S,  50;  76, 

103, 104;  77, 109, 110;  78, 124;  79, 167;  80, 222, 223; 

81,  301,  302;  83,  295,  296;  83,  299,  300;  84,  301,  302. 

303;  86, 325,  326,  332,  2105;  86, 318,  319;  87,  286, 287; 

88,  259,  260,  261;  89,  307,  308;  90,  276,  276,  277;  91, 

345,    346,    347;  93,  331,    332,  333:     93,  390;   94, 

363;  95, 399;  96,  353;  97,  437;  98,  426;  99,  506; 

00,  570;  01,  564;  02,  487;  03,  534;  04,  583;  06, 

592;  06,  666;  07,  687,  698;  08,  717;  09,  765;  10, 

834,  860;  11,  888,  914;  13, 1061, 1091. 

Boards.  E«com.,  1858,  abandonment  of  w. 
Chan.,  Lake  George,  and  adoption  of  middle  chan., 
66,  iv,  63. 

In  cbarge: 

Capt.  A.  Canfleld,  1863;  77,  924. 

Capt.  A.  n;  Whipple,  1859,  66,  4,  iv,  63-66. 

Col.  T.  J.  Cram,  1866-70;  66,  ii,  41.  E.,  66,  iv, 
62-68;  67, 147, 148, 230-233, 253-265;  68, 139, 151, 152; 
69, 105, 106, 113;  70, 162. 

Mai.  W.  McFarland,  1870;  70, 150. 

Mai.  O.  M.  Poe,  1870-73;  70, 150. 

Maj.  G.  Weitzel,  1873-83;  73,  40.  B.,  73,  286; 
74,  196;  76,  266;  76,  ii,  523;  77,  921;  79,  1641; 
(Lt.  Col.)  80,  2067,  2071;  81,  2263,  2267;  83,  2341, 
2355,  2358. 

Capt.  A.  Mackenzie,  in  temporary  charge,  1878. 
B.,  78, 1217. 

Maj.  F.  U.  Farquhar,  1883;  83, 1835. 

Capt.  D.  W.  Lockwood,  1883;  83, 1836. 

Lt.  Col.  O.  M.  Poe,  1883-.  B.,  83,  1836;  84, 
2004,  2011,  2016,  2030,;  86,  2098,  2104,  2108,  2124, 
2186;  86, 1777,  1783,  1789,  1809,  1823;  87,  2214,  2220, 
2227,  2238;  (Col.)  88,  1924,  1930,  1932,  1937,  1953, 
1954;  89,  2210,  2218,  2220,  2223,  2237,  2238;  90,  2684, 
2690,  2695,  2710,  2714;  91,  2712,  2722,  2724,  2739,  2752, 
2768;  93,  2398,  2421,  2426,  2430,  2443;  93,  2991; 
94,  2287;  96, 2779. 

Lt.  Col.  G.  J.  Lydecker,  1896-1901.  B.,  96,  2779, 
97, 2963;  98,  2554;  99, 2960;  00,  3952;  01,  3161. 

Mai.  W.  H.  Bixby,  1902-04.  B.,  03,  2201;  03, 
2006. 

Lt.  CoL  C.  E.  L.  B.  Davis,  1904-08.  B.,  04, 
3096:  05,  2244;  (Col.)  06, 1853;  07,  2009. 

Capt.  G.  E.  Spalding,  08,  715. 

Lt.  Col.  C.  McD.  Townsend,  1908-12.  B.,  08, 
2075;  09,2060;  (Col.)  10,2220;  11,2416;  13,2616. 


Assistants: 

Capt.  F.  U.  Farquhar,  66,  Ii,  41. 

Capt.  G.  J.  Lydecker,  67, 147;  68, 140, 151. 

Capt.  H.  C.  Wharton,  69,  34,  114,  115.  E.,  70. 
158. 

A.  Noble.  B.,  71,  165;  76,  266;  76,  jl,  523;  77, 
922;  78,  1219;  79,  1644;  80,  2070,  2071;  81,  2266; 
83,  2343. 

H.A.  UlfEers.    B.,  74, 198. 

Capt.  A.  N.  Lee,  74,  45;  76, 50;  76, 103;  77, 109. 

E.  S.  Wheeler.  B.,  84,  2005,  2018;8  5,  2102, 
2110;  93,  2404;  93,  etc.,  93,  2999;  94,  2296;  95, 
2896;  96,  2786;  97,  2967. 

Capt.  H.  F.  Hodges.  Memoir  on  constr.  of  lock 
gates,  95,  3028. 

F.  H.  Reed.    B.,  94, 2363-2366. 
D.  Molitor.    B.,  96,  3024. 

J.  Kennedy.    B.  on  machinery,  97,  2994. 
F.  M.  Dunlap.    B.  on  machinery,  97,  2975. 
B.Eohnert.    B.,  98,  2554. 
J.  L.  CaUard.    E.,  98,  2656. 
J.  Ripley.    B.,  99,  2962;  00,  3953;  01,  3171;  03, 
2204;  03,  2008:  04,  3098;  06,  2246. 
1st  Lt.  L.  H.  Rand,  04,  581;  06,  590. 
Capt.  G.  E.  Spalding,  08,  715;  09,  753. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Whipple,  1859,  dr.  R.,  $50,000,  66,  4. 
To  complete  middle  chan.,  Lake  George,  $71,010; 
and  East  Neebish  Chan.,  $14,290,  66,  iv,  63. 

By  Col.  Cram,  1866,  complete  the  R.  imp.,  $445,- 
000, 66,  iii,  34;  aggregate  for  R.  imp.,  $423,983, 66,  iv, 
66,  73;  revised,  In  1867,  to  $437,313,  67,  255.  1867, 
to  complete,  $323,983,  67,  148,  230.  1868,  to  com- 
plete, exclusive  of  canal,  $398,983,  68,  36,  140,  151. 
1869,  for  various  imp.  of  R.,  $141,021,  69,  34, 106. 

By  Maj.  Poe,  1870,  R.  imp.,  $155,021.06;  canal 
imp.,  $1,000,000  to  $1,200,000,  70,  160,  161,  162. 
1872-73,  abstract  of  monthly  ests.  for  materials  and 
labor,  73,  288.    1872,  new  locks,  $1,159,330,  74, 197. 

By  H.  A.  Ulflers,  1874,  imp.  of  Hay  Lake  Chan., 
$3,136,977,  74,  199. 

By  Maj.  Weitzel,  1876,  complete  proj.,  except 
loclii,  $265,000;  for  proposed  imp.  of  upper  end  of 
canal,  $210,000,  76,  ii,  625.  1877,  for  completion 
of  existing  projs.,  $570,000,  77,  925.  1879,  for  com- 
pletion of  canal,  $195,000,  79, 1643. 

LEGAL  FBOCEEOINGS. 

Suit  was  brought  against  the  U.  S.  in  1895  by 
the  contractors  for  the  constr.  of  the  look  pits  of 
the  800'  lock,  96,  2782. 

Negotiations  for  securing  land  for  w.  above  locks 
entered  into,  03,  2007. 

Land  purchased  from  E.  D.  Perry,  $148,000,  04, 
3096. 

Land  purchased  from  owners  at  total  cost  of 
$122,600,  05,  2247. 

Land  purchased  and  deeded  to  U.  S.,  06,  1854; 
07,  2010;  08,  2075;  09,  2060;  10,  2223;  11,  2419. 

HISTOET. 

See  footnote  to  Operations. 
UBGISLATION. 

Michigan  resolved  to  cede  canal  to  the  V.  S., 
69,  106;  70,  163.  Addl.  legislation  necessary  to 
secure  right  of  way,  or  ownership  of  land  by  the 
U.  S.,  71,  166.  Commissioners  appointed  by 
State  au.  to  condemn  lands  needed  for  enlarge- 
ment of  canal,  71,  166,  167;  73,  39,  195-198;  73, 
286;  74,  45. 

Acts  of  State  of  Michigan  trans,  control  of  canal 
totheU.  S.,  81,  2267. 

Acceptance  of  canal  by  U.  S.,au.  by  act  June 
14, 1880,  under  conditions  stated  therein. 

State  aid  for  constr.  of  canal,  83,  2360;  86,  1792. 

Relating  to  operation  of  canal,  80, 278. 

RelatiDg  to  use  of  old  lock  as  dry  dock,  S3,  388. 

Relating  to  transfer  of  old  canal,  80,  278. 

Act  June  13,  1902,  diverted  $20,000  of  unexpend. 
balances  of  app.  for  imp.  at  Sailors  Encampment, 
$20,000  for  expenses  of  a  special  commission,  $85,000 
to  St.  Clair  Flats  Cane^,  the  balance  remaining  to 
be  expend,  in  w.  and  imp.  St.  Marys  Falls  Canal; 
also  gives  au.  to  Lake  Superior  Power  Co.  to  di- 
vert water  from  St.  Marys  E.  into  water-power 
canal  now  being  constr.  by  them,  03,  2201,  2202. 

Sec.  ot  War  approves  plan  for  water-power  canal 
of  Michigan  Lake  Superior  Power  Co.,  Deo.  12, 
1902,  as  au.  by  act  June  13, 1902,  03, 641. 


rSeepp.  14-22for1 
Lexplanatlons,  etcj 
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OBSTRUCTION. 

Delays  Irom  accidents  during  1899  and  approx. 
money  loss,  S.  Doc.  No.  80, 66, 1. 

OPERATIONS.! 

1866-67.    Dr.  in  middle  chaa..  Lake  George; 
80  c.  y.  removed,  67, 147, 148. 
1867-68.    Dr.  138,416  0.  y.  tram  middle  ohan.. 


68,  36, 140. 
1868-69. 

69,  34, 105. 
1869-70. 


Dr.  76,342  o.  y.  from  middle  chan.. 


^397  c.  y.  removed  from  middle 
Chan.,  70,  44,  158.  Work  begun  on  imp.  and  en- 
largement of  canal  to  give  14',  70, 160. 

1870-71.  Bowlders  and  earth  dr.;  ledge  of 
limestone  blasted  and  removed  by  diver;  30,383.17 
0.  y.  r.  and  4,307.19  o.  y.  gravel  removed  from  canal, 
71,  42, 162, 166. 

1871-73.  17,741.16  c.  y.  r.  and  26,839.40  c.  y. 
gravel  removed  from  canal;  67,681.11  c.  f.  of  revet. 
and  the  guard  gates  built,  7S,  40,  201. 

1873-73.  40,404  c.  y.  r.  and  20,572  o.  y.  gravel 
excavated  from  canal;  32,120  c.  f.  framing  and 
23,337  0.  f.  revet,  built,  73,  286,  287,  288. 

1873-74.  Work  on  old  prism,  of  d.  and  w., 
p.  revet,  and  lock  pit  for  new  lock  nearly  com- 
pleted, 74,  46,  46. 

1874-75.  Materials  delivered  and  labor  per- 
formed, 75,  50,  266,  270. 

1876-77.  54,637  c.  f.  of  cut  St.  delivered;  113,373 
c.  J.  of  masonry  laid;  arm  bet.  s.  p.  at  foot  of  new 
locks  and  the  shore  line  filled  to  the  level  of  the 
shore  and  banks  of  canal  raised,  77, 109, 110. 

1877-78.  Work  on  locks  and  s.  p.;  dr.  a  shoal 
below  the  canal,  78, 124, 1219. 

1878-79.    Work  on  lock  and  s.  p.,  79, 167, 1644. 

1879-80.  By  hired  labor  and  purchase  in  open 
market  and  also  by  contract,  work  was  in  i)rogress 
on  the  locks  and  on  the  excavation  of  material  over 
shallow  areas  in  the  canal,  80,  2070.  Under  con- 
tracts the  excavation  of  5  shoals  was  in  progress  in 
St.  Marys  E.,  80, 2071. 

1880-81.  Progress  on  canal  constr.,  81,  2267. 
Dr.  and  removal  of  bowlders  from  shoals  in  St. 
Marys  E.,  81,  2267.  Canal  transferred  to  the  V.  S., 
84, 2030.    Operation  of  canal  by  U.  S.,  81,  2267. 

1881-83.  Progress  on  canal  constr.,  83,  2343. 
Dr.  and  r.  removal  from  E.  Neebish,  83,  2344. 
Tests  of  cement,  83,  2345.  Operation  of  canal  by 
U.  S.,  83, 2365. 

1883-83.  Extension  of  lock  bulkheads  and 
constr.  of  slope  wall  at  locks;  removal  of  10,912  c.  y. 
from  chan.  approaclung  lock  and  14,361  c.  y.  from 
w.  Chan,  of  E.  Neebish,  83, 1839.  Formation  of  a 
17'  dr.  chan.  through  Lake  George,  83, 1840.  Opera- 
tions of  canal  by  U.  S.,  83, 1846. 

1883-84.    Bepairs  at  locks  and  imp.  of  grounds, 

84,  2014,  2017.  118,180  c.  y.  dr.  from  Middle  Nee- 
bish, 84,  301,  2006;  86,  1805.  Operations  of  canal 
by  U.  S.,  84, 2016. 

1884-85.    135,664  c.  y.  dr.  from  Middle  Neebish, 

85,  2098,  2102;  86,  1805.  Operations  of  canal  by 
U.  S.,  85, 2108,  2111. 

1885-86.  90,280  c.  y.  removed  from  Middle 
Neebish,  86,  1779,  1805.  Operations  of  canal  by 
U.  S.,  86, 1783, 1791, 1809. 

1886-87.  Canal  enlargement  commenced; 
16,700  c.  y.  removed  by  dr.;  operations  of  drilling 
scow,  87,  2116.  Operation  and  care  of  canal,  87, 
2227.  10,863  c.  y.  removed  from  Neebish  Bapids, 
87,  2239-2241. 

1887-88.  Progress  on  new  lock,  88,  1925. 
1,224  1.  f.  of  p.  extension  and  cofferdam  cribwork 
completed,  and  2,115  c.  y.  clay  puddling  placed  iu 
cofferdam;  32,166  c.  y.  dr.  from  chan.  in  front  of  Ft. 
Brady  Beservation,  88,  1926.  Dr.  in  canal  above 
movable  dam,  88,  1926.  Operation  and  care  of 
canal,  88,  1937,  1943.  Progress  on  dry  dock,  88, 
1963.    Dr.  at  Middle  Neebish,  88, 1965. 

1888-89.  49,669  c.  y.  puddling  clay  placed  in 
cofferdam,  89,  2211.  Excavation  of  lock  pit  begun 
and  10,689  o.  y.  removed;  r.  removal  above  movable 
dam  completed,  89,  2212.    Pile  p.  at  Ft.  Brady 


begun  and  1,460  1.  f.  of  piling  driven,  89,  2213. 
Operation  and  care  of  canal,  89,  2223,  2229.  46,520 
c.  y.  dr.  from  Hay  Lake  Chan.,  89,  2238.  Progress 
in  excavation  of  Middle  Neebish  Chan.,  89,  2239, 
2240. 

1889-90.  12,638  0  y  puddlmg  clay  placed  in 
cofferdam,  90, 2685.  96,261  o.  y.  earth  and  9,956c.  y. 
r.  excavated  from  lock  pit;  4,961  o.  y.  st.  removed 
from  old  lock  walls  and  piled;  30,293  c.  y.  placed 
behind  Ft.  Brady  p  ;  p.  at  Ft.  Brady  completed  to 
1,434',  90,  2686.  Operation  and  care  of  canal,  90, 
2696.    Progress  on  Middle  Neebish  Chan.,  90,  2716. 

1890-91.  Bepairs  to  break  in  cofferdam,  91, 
2713.  120,880  c.  y.  earth  and  r.  removed  in  excava- 
tion of  lock  pit,  468  c.  y.  of  retaining  wall  built,  and 
35,139  c.  y.  placed  behind  Ft.  Brady  p.,  91,  2715. 
Masonry  constr.  in  progress,  91,  2716.  Operation 
and  care  of  canal,  91,  2724.  20,958  c.  y.  dr.  from 
Chan,  at  Middle  Neebish,  91,  2761. 

1891-93.  5,764  o.  y.  removed  in  excavation  of 
lock  pit;  8,478  c.  y.  of  concrete  and  9,547  c.  y.  of  cut 
St.  and  backing  st.  laid,  98,  2399.  12,000  c.  y.  re- 
moved in  excavation  of  a  chan.  around  a  vessel  sunk 
in  the  canal,  93, 2424.  Operation  and  care  of  canal, 
93,  2426.  921,732  c'.  y.  dr.  at  Hay  Lake  Chan.,  93, 
2445,  2446. 

1893-93.  9,242  o.  y.  concrete,  8,065  c.  y.  out 
St.,  and  26,271  o.  v.  backing  St.  laid;  11,172  c.  y. 
earth  filling  placed,  93,  2993.  82,604  c.  y.  r.  exca- 
vated frtim  canal  prism,  93,  2993.  Models  of  lock 
of  1881  and  of  800' lock  completed  and  sent  to  the 
Columbian  Exposition  at  Chicago,  93,  2994;  ce- 
ment, and  other  tests  made,  93,  3009. 

1893-94.  1,280  o.  y.  concrete,  8,309  c.  y.  St., 
and  14,700  c.  y.  backing  st.  laid,  94,  2289.  65,748 
c.  y.  earth  filling  placed,  100,523  c.  y.  r.  excavated; 
dam  bet.  the  locks  constr.,  and  a  100'  p.  built  at 
old  Ft.  Brady,  94,  2290.  Constr.  of  clay  dam  bet. 
canal  and  B.  commenced;  59,843  c.  .y.  earth  exca- 
vated from  "Elbow";  turbine  plant,  lock  gates, 
and  floor  of  800'  look  under  constr.;  5,135  c.  y. 
earth  excavated  for  n.  p.  within  cofferdam,  94, 
2291;  4,777  c.  y.  earth  and  150  c.  y.  r.  excavated 
for  cribs  withm  cofferdam,  and  2,165  c.  f.  timber 
framed,  94,  2292;  cement,  and  other  tests  made, 
94,2293. 

1894-96.  Masonry  work  in  progress,  6,224  c.  y. 
filling  placed,  14,086  e.  y.  concrete  laid,  4,379  o.  y. 
r.  removed,  machinery  of  800'  lock  in  course  of 
erection,  constr.  of  cribs  within  cofferdam  and  of 
clay  dam  in  progress,  erection  of  lock  gates  in 
progress,  96,  2890.  Power  house  and  office  build- 
mg  under  constr.;  71,712  c.  y.  r.,  b.  m.,  excavated 
from  canal  prism,  95,  2891;  cement,  and  other 
tests  made,  95,  2891. 

1896-96.  Masonry  work  and  constr.  of  look 
floors  and  culverts  in  progress;  erection  of  ma- 
chinery continued  and  some  parts  tested;  1,240 
c.  v.  earth  and  1,098  c.  y.  r.  excavated  for  cribs 
within  cofferdams;  1,294  c.  y.  material  excavated; 
817  c.  y.  clay  placed  in  puddle  wall;  1,187  c.  y. 
embankment  built  for  clay  dam,  and  over  11,310 
c.  y.,  b.  m.,  r.,  etc.,  excavated  from  canal  prism, 
96,  2782;  75,117  c.  y.  shoals  removed;  105,620  c.  y. 
earth  and  20,362  c.  y.  r.  removed  for  side  ps.  of 
lock  approaches,  and  large  quantities  of  other 
materials  placed  for  the  constr.  of  the  ps.;  coustr. 
of  power  house  and  office  building  continued, 
96,  2783;  cement  and  other  tests  made,  96,  2783. 

1896-97.  D.  of  canal  prism  almost  completed, 
and  32,480  e.  y.  shoals  removed,  97,  2963;  42,225 
c.  y.  r.  and  earth  excavated  from  lock  approaches, 
aud  large  quantities  of  other  materials  pUoed  in 
the  constr.  of  the  ps.  for  the  approaches;  power 
house  and  office  building  almost  completed;  8,163 
c.  y.  dr.  from  shoal  below  lock,  and  3,966  sq.  y.  con- 
crete walks  constr.,  97,  2964;  now  lock  opened  to 
navigation  Aug.  3,  1896;  cement  tests  made,  97, 
2966. 

1897-98.  Over  39,263  c.  v.  excavated  from  w. 
approach  to  canal;  siU  of  old  movable  dam  re- 
moved and  4,082  c.  y.,  b.  m.,  of  material  removed 
in  d.  chan.  in  that  vicinity;  safety  gates  in  canal 


1  Early  history  of  imp. ,  66,  iv,  63.    Historical  and  descriptive  sketch,  illustrated,  7  7 ,  922-924;  79, 1644, 
86,1792.    Historical  notes,  13, 2646.    For  details,  see  Rs.  of  Assistants, 

30462°— H.  Doc.  740,  63-2 90 


1426       INDEX  TO  REPORTS,  CHIEF  OF  ENGINEERS,  TJ.  S.  ARMY,  1866-1912. 


to  replace  old  movable  dam  completed,  and  power 
house  and  office  building  completed,  98, 255f. 

1898-99.  31,893  c.  y.  dr.,  completing  w.  ap- 
proaoli  to  canal;  e.  and  w.  approaches  to  Weitzel 
Look  d.  by  excavation  of  20,474  o.  y.;  about  20,000 
c.  y.  handled  in  grading  grounds;  trees  planted, 
and  much  misc.  work  done,  99, 2960. 

1899-00.  416'  crib  p.  extension  constr.  in  ne. 
approach  to  Poe  Lock;  minor  work  of  dr.,  bowlder 
removal,  concrete  w^tlk  constr.,  etc.,  00,  3952. 

1900-01.  Building  240  1.  f.  cribwork  in  ex- 
tension of  ne.  p.,  Poe  Look,  erecting  3  st.  buildings 
OQ  lock  walls,  imp.  of  canal  grounds,  and  ex.  and 
sur.  to  ascertain  condition  of  chans.,  01, 3162. 

1901-08.  Two  St.  buildings  erected,  footpaths 
built,  ex.  and  sur.  of  chan.,  and  office  buuding 
moved,  08, 2203. 

1903-03.  Work  on  2,500'  1.  of  flrst-needed 
portions  of  cofferdam  commenced,  plans  prepared 
for  movable  dam,  floors  in  power  house  raised  5" 
with  concrete,  sidewalk  built,  and  other  misc. 
work,  03, 2009. 

1903-04.  2,000'  cofferdam  constr.,  gauges  read, 
sur.  made,  r.  borings,  etc.,  04,  3096. 

1904-05.  Work  on  cofferdam  in  progress, 
plans  and  sur.  made  and  other  misc.  work,  05, 
2245. 

1905-06.  Specifications  for  w.  canal  prepared, 
bids  to  be  opened  July  24,  1906,  and  negotiations 
for  purchasing  land  in  progress,  06, 1854. 

1906-07.  New  plans  and  specifications  pre- 
pared, purchase  of  land  in  progress,  and  st.  crusher, 
cofferdam,  etc.,  constr.,  07, 2010. 

1907-08.  Widening  canal;  39,401  c.  v.  excsr 
vated,  constr.  of  centei;  p.,  abutments,  and  sill  for 
dam  finished,  and  plans  for  further  work  prepared. 
Lock  and  canal:  Constr.  of  1,600'  cofferdarn,  20,000 
c.  y.  excavated  from  lock  pit  for  use  in  cofferdam, 
and  misc.  work  in  coimecfion  therewith,  08,  2076. 

1908-09.  Widening  canal:  287,163  c.  y.  exca^ 
vated,  and  2,253  c.  y.  concrete  placed  in  car^  walls. 
Lock  and  canal:  Constr.  of  cofferdam  around  lock 
pit;  excavation  of  97,733  c.  y.,  09,  2060. 

1909-10.  Widening  canal:  198,044  c.  y.  exc^ 
vated,  21,134  s.  f.  channeling,  8,466  c.  f.  timber 
framed  and  placed,  1,812  c.  y.  filling,  26,449  c.  y. 
concrete  in  canal  walls,  mitering  gates  for  w.  canal 
constr'.,  extension  of  tunnel  for  passing  electric  wires 
under  w.  canal  and  riprapping  old  dock.  Lock  and 
canal;  Constr.  of  cofferdam  around  lock  pit  and  of 
excavation  of  181,191  c.  y.  earth  and  r.  and  38,526 
s.  f .  channeling  on  site  of  new  lock,  10,  2220. 

1910-11.  Widening  canal:  42,795  c.  y.  exca- 
vated, 3,733  s.  f.  of  channeling,  36,411  c.  f.  timber 
framed  and  placed,  9,124  c.  y.  filling,  165  o.  y.  con- 
crete in  canal  walls;  work  of  canal  w.  completed. 
Lock  and  canal:  Work  on  excavating  lock  pit  con- 
sisted in  excavating  194,086  c.  y.,  channeling  57,054 
s.  f.  r.,  constr.  w.  portion  canal  and  new  head  race  for 
power  plant,  removing  11,135  c.  y.  material,  137,157 
0.  f.  timber  framed,  3,170  c.  y.  filling  placed  and 
other  misc.  work,  11,  2416. 

1911-13.  Work  on  w.  canal  completed,  and 
work  on  new  lock  and  canal  in  progress,  13, 2616. 

PERMITS. 

See  Surveys,  part  b,  p.  1428. 

PHYSICAJL  CHABACTEBISTICS. 

66,  iv,  64;  69, 113, 115;  70,  44, 158;  71, 163. 

Mean  elevation  of  water,  71, 169;  73, 202. 

Of  Hay  Lake  Chan.,  St.  Marys  R.,  74, 199. 

Of  R.  and  rapids,  77,  922. 

Sketch  showmg  water  curve  of  1877-78,  78, 1218. 

Stages  of  water  and  rainfall  records,  83, 2344:  83, 
1840;  84,  2016. 

Description  of  St.  Marys  K.,  83,  2358. 

Description  of  bench  marks,  84, 2008;  87, 2242. 

Water-level  observations,  87,  2217,  2242. 

Mean  elevation  of  Lake  Superior  water  sarfajce 
above  sea  level  for  1887-88,  88,  1927.  Mean  eleva- 
tion of  Lake  Superior  water  surface  above  mean  tide 
at  New  York,  90,  2692. 

Lake  levels,  93,  2995,  2996;  94,  2292;  95,  2893; 
96,  2783;  97,  2965;  98,  2558;  99,  2961;  00,  3954. 

Water  levels  (elevations),  01, 3163,  etc. ;  03, 2206; 
03,  2009;  04,  3099;  05,  2247;  06,  1855;  07,  2011- 
OS,  2078;  09, 2062;  10,  2223;  11, 2419. 


Operations  of  private  power  companies  inspected , 
and  where  necessary  flow  of  water  regulated,  07, 
2011;  08,  2078;  09,  2062;  10,  2223;  11,  2418;  13, 
2619. 

FLAN'S.    (See  Estimates  and  Projects.) 
By  Col.  Cram,  1866,  imp.  of  R.  by  dr.,  revetting, 

and,  perhaps,  blasting,  66,  iv,  65,  67;  67,  256;  69, 

106, 113-115.    1867.    To  d.  and  imp.  canal,  67,  255; 

69, 106,107;  70, 163. 
By  Maj.  Poe,  1870,  sheet  piling  1,000  1.  f.  of  dr. 

Chan,  in  East  Neebish;  est.,  $20,000,  70, 158. 
By  H.  A.  Ulffers,  1874,  imp.  of  Hay  Lake  Chan., 

St.  Marys  R.,  by  dr.  and  blasting;  est.,  $3,136,977. 

B.,  74, 198. 

PRIVATE  (CORPORATE)  WORK. 

Orig.  canal,  12'  d.,  built  by  a  private  company 
at  a  cost  of  about  $1,000,000,  receiving  750,000  acres 
of  land  in  payment  that  had  been  granted  to  Mich- 
igan by  the  U.  S.,  66,  iv,  66;  70,  160;  77,  922. 
Proposed  transfer  of  the  canal  to  the  U.  S.,  78, 
1217;  79, 1641. 

Description  of  canal  built  by  the  State,  83,  2360; 
86, 1792. 

Misc.  dr.  by  private  parties  (171,600  c.  y.  exca- 
vated), 03,  2009. 

See  Legislation. 

PROJECTS.    (See  Estimates  and  Flans.) 

By  BE.,  1858,  abandonidg  imp.  of  w.  chan., 
Lake  George,  and  adopting  middle  chan.,  66,  iv,  63 . 

By  Capt.  Whipple,  1869,  imp.  of  R.  by  dr.;  est., 
$80,000,  66,  4,  iv,  63-65. 

By  Col.  Cram,  1866,  dr.  middle  chan..  Lake 
George,  14'  x  300',  66,  iv,  65,  67. 

By  Maj.  Poe,  1870,  removing  bowlders,  70,  160. 
For  imp.  and  enlargement  of  canal  to  14'  and  new 
system  of  lockage;  approx.  est.,  $1,200,000,  70, 160. 
1871.  Modifications  of,  71, 163, 164. 

By  Maj.  'Weitzel,  1876,  imp.  upper  entrance  to 
canal;  est.,  $210,000,  76,  li,  525.  Historical  and 
descriptive  sketch  of  orig.  proj.  for  canal  and  its 
enlargement  illustrated,  77, 922-924. 

In  1852  a  grant  of  760,000  acres  of  public  land 
was  made  to  Michigan  for  the  constr.  of  the  canal. 
Grant  trans,  to  a  company  who  completed  the 
canal  and  turned  it  over  to  the  State  in  1866,  at  a 
cost  of  $999,802.46.  The  canal  as  thus  built  was 
12'  X  100',  provided- with  2  locks  70'  x  350',  with 
lilts  of  9',  66,  iv,  66;  70, 160;  77,  922;  86, 1792. 

Previous  to  1870  $210,692  app.  by  Congress,  and 
applied  to  the  imp.  of  the  chan.  of  the  R.  through 
Lake  George  and  the  w.  chan.  of  E.  Neebish,  83, 
2361;  86, 1793. 

In  1869  Michigan  provided  for  the  future  trans. 
of  the  canal  to  the  U.  S.,  69, 106;  70, 163. 

In  1870  Congress  made  the  first  app.  for  the  en- 
largement of  tile  canal  to  a  w.  of  100-500',  with  a 
d.  of  16',  together  with  the  constr.  of  a  new  look 
18'  X  so'  X  515'  lift;  est.,  $2,460,000,  70,  160;  71, 
163;  77, 923;  79, 1644;  83,  2361;  86, 1795. 

In  1881  canal  trans,  to  the  U.  S.  by  Michigan, 
84.2030. 

Canal  enlargement  completed  in  1883;  cost, 
$2,171,000;  83,  2342;  86, 1783, 1801, 1806. 

In  1880  Col.  Weitzel  proposed  further  imp.  of 
the  Chans,  of  St.  Marys  R.,  except  through  E. 
Neebish,  to  obtam  chan.  16'  x  300';  est.,  $225,000, 
80, 2074. 

In  1882  Col.  Weitzel  proposed  chan.  17'  x  300', 
passing  through  Sugar  Isld.  Rapids  and  Hay 
Lake,  rejoining  the  American  chan.  via  Middle 
Neebish;  est.,  $2,127,292,  83,  2367;  83,  1836;  84, 
2004,  2016;  86, 1802, 1805. 

In  1885  proposed  d.  increased  to  20'  and  the  est. 
cost  to  $2,669,115,  85, 2100;  86, 1778;  87, 2238,  2245. 

By  Lt.  Col.  Poe,  1884,  new  look  21'  x  70'  x  700', 
built  upon  the  site  of  the  old  locks,  with  a  d.  ol 
the  canal  above  and  below  the  lock;  est.,  $1,609,085, 
84,  2012.  Increased  in  1885  to  $1,750,000,  86,  2105. 
Revised  in  1886  to  $2,552,176,  86, 1785. 

By  Lt.  Col.  Poe,  1884,  dry  dock  18'  x  330',  located 
near  e.  end  of  area  trans,  from  Ft.  Brady  Military 
Reservation;  est.,  $323,872,  84, 2033;  85,  2125. 

Objecttons  against  use  of  old  lodis  for  dry  dock, 
84, 2031;  85,  2125. 

History  of  past  operations,  86, 1792. 
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In  1886  Col.  Poe  revised  tte  plan  and  est.  of  1881 
for  the  canal  enlargement,  wherein  the  proposed 
new  lock  was  increased  to  800'  bet.  the  gates,  100' 
w.  throughout,  with  21'  of  water  on  water  sills; 
est.,  $4,738,865,  87,  2215,  2217,  2220,  2223. 

Act  June  6,  1900,  au.  that  $100,000  from  the  re- 
mainder of  the  app.  for  St.  Marys  E.  at  the  falls 
should  be  used  to  imp.  Lake  George  Chan.,  00, 
3955. 

Act  June  13, 1902,  au.  w.  and  imp.  St.  Marys  Falls 
Canal,  02, 2202. 

Act  Mar.  2, 1907,  au.  proj.  for  constr.  of  new  lock, 
with  separate  canal;  est.,  $6,200,000  (H.  D.  333, 
59th,  2d),  07,  68^ 

Act  July  25, 19i2  au.  proj.  for  constr.  of  4th  look; 
est,  $3,275,000  (H.  D.  64,  62d,  1st),  13, 1062. 

StTBVEYS. 

Under  direction  of  Capt.  Whipple,  by  J.  H 
rorster,  1858,  of  middle  chan..  Lake  George;  map, 
66,  i. 

Under  direction  of  Lt.  Col.  Graham,  by  O.  N. 
Chaffee,  1863,  66,  iv,  64. 

By  Col.  Raynolds,  1864,  66,  iv,  64. 

Under  direction  of  Col.  Cram,  by  H.  C.  "Wharton 
and  Lts.  Green  and  Haupt  and  a  party  under 
direction  of  Col.  Kaynolds,  1868,  of  parts  of  St. 
Marys  R.    R.,  69, 113. 

Under  Mai.  Poe,  by  A.  Noble,  1871,  of  canal, 
71,186. 

Under  direction  of  MaJ.  Weitzel,  by  H.  A.  UlfEers, 
1874,  of  Hay  Lake  Chan.    R.,  74, 198-200. 

By  Maj.  Weitzel,  1879,  of  approaches  to  canal 
for  16'  Chan.,  79, 168, 1643. 

Of  navigable  chans.  of  St.  Marys  R.  au.  act  Mar. 
3, 1879,  80,  223;  made  by  Col.  Weitzel,  80,  2071. 

Bet.  Middle  Neebish  and  Sugar  Tsld.,  1882,  83, 
1836;  84, 2005. 

R.  of  Lt.  Col.  Poe  upon  use  of  old  locks  at  St. 
Marys  Falls  Canal  as  a  dry  dock,  85,  2186. 

Bench  marks.    (See  Physical  characteristics.) 

Canal  grounds  resur.,  and  an  ice  sur.  of  Bayfield 
Rock  Shoal  made  in  1897  by  Lt.  Col.  Lydecker,  97, 
2965. 


Minor  surveys,  99, 2964;  00,  3953. 

Ex.  and  sur.  au.  by  act  Mar.  3,  1899,  of  waters 
connecting  Lakes  Superior  and  Huron.  R.,  by  Col. 
Davis,  Dec.  3, 1906;  submits  est.  for  a  new  lock,  with 
canal;  est.,  $6,200,000  (H.  D.  333,  69th,  2d),  07,  698. 

R.,  by  BERH.  Dec.  29,  1906,  concurring  in  Col. 
Davis's  plan  for  new  lock  to  cost  $6,200,000.  (R. 
and  H.  D.  44,  61st,  2d.) 

Act  Mar.  3, 1909,  au.  ex.  and  sur.  with  view  to  de- 
terminingcost  of  constr.  in  the  rapids  Ming  basin  or 
forebay,  itrom  which  the  ship  locks  shall  be  filled. 
R.  by  Col.  Townsend,  Dec.  7,  1909.  As  work  al- 
ready provided  for  amounting  to  $1,000,000  was  in 
progress,  further  expend,  thought  unnecessary 
CH.  D.  716,  61st,  2d),  10,  860. 

Pre.  ex.  and  sur.  au.  act  June  25, 1910,  with  view 
to  constr.  addl.  lock.  B.  by  Col.  Townsend,  Aug.  29 
and  Dec.  16,  1910;  est.,  $3,275,000,  with  $45,000  an. 
mainten.  (H.  D.  64,  62d,  1st),  11,  914. 

Pre.  ex.  and  sur.  au.  act  June  26, 1910,  with  view  to 
removal  of  shoals  and  reefs  near  Detour  (R.  to  come), 
13, 1091. 

Reference  to  ex.  and  surs.  from  1855  to  1910,  incl., 
13, 1063. 

Maps: 

(H.  D.  64,  62d,  1st;  H.  D.  333,  59th,  2d.)  93, 
2994;  96, 3048;  08, 2078;  09, 2062;  10, 2224;  11, 2418. 

By  J.  H.  Forster,  showing  dr.  in  middle  chan.. 
Lake  George,  66,  i. 

By  Col.  Cram,  showing  cross  section  of  middle 
chan..  Lake  George,  66,  iv,  65. 

By  Maj.  Weitzel,  5  plates,  showing  orig.  and  imp. 
canal,  77, 924. 

Of  Northern  and  Northwestern  Lakes,  showing , 
locality  of  St.  Marys  R.  and  Canal,  66,  i.  Sketch 
of  canal  imp.,  1878,  78, 1218. 

Of  canal,  80,  2068;  81,  2267;  83,  2342. 

Of  Middle  Neebish,  84,  2006. 

Of  Hay  Lake  Chan.,  87,  2241. 

88, 1927, 1956;  90,  2716;  91,  2759;  93,  atlas,  112. 

Harbor  Lines: 

At  Sault  Ste.  Marie,  93,  3037. 

At  Sailors  Encampment  Isld.,  96,  2897. 


Part  (b),  PP-3 


St.  Marys  River,  Hay  Lake  and  Neebish  Chan- 
nels, Mich. 


APPROPRIATIONS. 

Lake  George  Cbannel  (86, 1793). 
1866,       $100, 000,  66,  iii,  34,  iv,  67. 

1866,  60, 000,  66,  iii,  34,  iv,  67. 

1867,  50,000,67,27,147. 

1868,  110,000,86,1794,1807.    Act  June  28, 

1864. 
210,692,69,22. 


1869, 


Total,       220,692 
Hay  Lake  Channel. 


1882, 
1884, 
1886, 
1888, 
1890, 
1891, 
1892, 
1893, 
1894, 
1899, 
1900, 
1902, 


200,000,83,  299. 
125,000,84,2005. 
160,000,86,1781. 
600,000,88,1967. 
400,000,90,2718. 
300,000,93,2447. 
115,000,93,2447. 
225,000,93,3028. 
160,000,95,3061. 
100,000,  99,  298L 
250,000,00,3972. 
144,115,02,2229. 


Middle  and  West  NeeUsh  Channels. 


1902, 
1903, 
1905, 
1906, 
19OT, 


500,000,03,2229. 

800,000,03,2029. 
1,200,000,06,2270. 
1,000,000,06,1879. 
1,000,000,07,2039. 


Hay  Lake  and  Neebish  Channels. 

1906,         $500,000,05,2270. 
1008,  315,000,08,2109. 

1909,  395,000,09,2094. 

1910,  40,000,10,2256. 


Total,      8,409,115 

Grand 
total,    8,629,807 

In  addition  to  the  above  there  was  spent  on  river 
imp.  about  $10,000  of  the  $150,000  app.  in  1870, 
$100,000  of  the  $300,000  app.  in  1879,  $40,000  of  the 
$260,000  app.  in  1880,  and  an  unknown  portion  of 
the  $160,000  app .  in  1881 ;  the  balance  being  applied 
to  lock  and  canal  construction. 

COMMERCE.     (See  pp.  1422, 1429.) 

In  1896  the  an.  C.  using  the  chan.  value,  $195,- 
146  842.49  97  3008 
C.  1894  to  1900,  incl.  (practically  doubled),  01, 667. 
About  30,000,000 1.  a  year,  03,  490. 
In  1906  about  62,000,000 1.,.07, 692. 

CONTRACTS. 

1893.  List  of  contracts  for  various  misc.  sup- 
plies, 93, 3029.  Hickler  Bros.,  furnishing  dr.  plant 
$13.60  per  hour,  93, 3029. 

1896.  Dunbar  &  Sullivan,  removing  shoals,  65(1; 
s.  y.  (821,255);  R.  J.  Cram,  cleaning  up  shoals,  16it 


Allotment.    Part  of  $260,000  app.  for  Great  Lakes  Hs, 
Allotment  made  in  1869  from  general  app.  of  Apr.  10, 


1869. 
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s.  y.  (S4,161.30);  J.  B.  Sweatt,  oonstr.  quarters  boat, 
S3,300,  96, 3052.  W.  A.  McGniis  &  Co.,  earth  excar 
vating,  10H.C.  T.  (136,726.79),  96,  2880. 

1896.  H.  T.  Dunbar,  dr.,  9M  c.  y.,  b.  m. 
($18,424);  Hickler  Bros.,  dr.,  21.90  c.  y.,  b.  m. 
($10,512);  Hingston  &  Woods,  dr.,  34.5i|ic.  y.,  b.  m. 
(87,003.50),  96,  2880. 

1897.  H.  W.  Hubbell  &  Co.,  liire  of  drjplant, 
$12.25  per  hour  of  actual  work,  97,  3006.  Hickler 
Bros.,  or.  and  submarine  r.  excavating,  $2.14  c.  y., 
b.  m.,  98,  2576. 

1898.  Thompson  Towing  &  Wrecking  Assn., 
tug,  $37  per  day,  99,  2980. 

1899.  Hickler  Bros.,  reinforcing  dike;  derrick 
scow  with  diver  and  crew,  S4  per  hour;  attending 
tug,  $1.80  per  hour,  00,  3970.    . 

1901.  Hickler  Bros.,  reinforcing  dike— derrick 
scow  with  diver  and  crew,  $4.80  per  hour;  attend- 
ing tug,  $2  per  hour,  01,  3185. 

1908.  Henry  Hickler,  dr.,  56i|!  c.  y.  banlc  meas. 
(fuU  rate),  and  28$  o.  y.,  bank  meas.  (half  rate); 
S.  O.  Dixon,  dr.,  11.4$  o.  y.  bank  meas.  (full  rate), 
and  5.7tc.  y.  bank  medS.  (half  rate);  Charles  Sim- 
ono,  dr.7T2if  0.  y.,  bank  meas.  (fuUrate),  and  6<)0.  y. 
bank  meas.  (half  rate),  03,  2230. 

1903.  The  Lake  Erie  Dredging  Co.,  dr.,  $17.50 
per  hour;  S.  O.  Dixon,  dr.,  $18  per  hour,  03,  2032. 

1904.  H.  W.  HubbeU  &  Co.,  time  work  by  dr. 
plant,  $15  per  hour;  MacArthur  Bros.  Co.,  r.  and 
earth  excavation,  $2,419,560;  Chas.  Simono,  dr., 
$56,800;  H.  W.  HubbeU  &  Co.,  dr.,  $67,404;  S.  O. 
Dixon,  dr.,  $685,312.50;  The  Lake  Erie  Dredging 
Co.,  dr.,  $131,812.50;  Chicago  &  Great  Lakes  Dredge 
&  Dock  Co.,  dr.,  $466,915.50,  04, 3121. 

1905.  The  Soo  Lumber  Co.,  fir  timber,  $5,- 
158.75;  Frank  Perry,  hemlock  timber,  $4,805.15; 
J.  A.  Lamontagne,  piles,  $536.96,  05,  2272. 

1906.  W.  J.  Freeborn,  piles,  $544.16;  American 
Hoist  &  Derrick  Co.,  one  derrick  outfit  with  engine 
and  boiler,  $1,588;  Semaade  &  Durocher,  time 
work  by  steam  derrick  boat  and  diving  plant, 
$5,785.04;  The  Soo  Lumber  Co.,  fir  timber,  $5,- 
166.28;  Frank  Perry,  hemlock  timber,  $4,713.80; 
Great  Lakes  Dredge  &  Dock  Co.,  time  work  by 
dr.  plant,  $46,818;  Hickler  Bros.,  dr.,  $102,000,  06, 
1880. 

1907.  The  Soo  Hardware  Co.,  driftbolts,  tie 
rods,  washers,  etc.,  $2^400;  Penmsula  Bark  & 
Lumber  Co.,  hemlock  timber,  $1,800;  MacArthur 
Bros.,  excavations  and  constr.  masonry  wall  ends, 
$5,810;  The  Lake  Erie  Dredging  Co.,  dr.  (time 
work),  $65,000;  Great  Lakes  Constr.  Co.,  dr.,  $23,- 
962.50;  H.  W.  HubbeU  &  Co.,  dr.,  $46,325,  07, 2040. 

1908.  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
$680,000;  Chds.  Simono,  dr.,  $80,000;  Fibom  Lime- 
stone Co.,  crushed  st.,  $800;  N.  G.  De  Haas,  timber, 
$3,090.85;  T.  L.  Durocher,  time  work  by  steam 
derrick  boat  with  clamshell,  $6.75  per  hour,  and 
dynamite,  lot  lb.;  Peainsula  Bark  &  Lumber  Co., 
piles,  $1,698.30;  T.  L.  Durocher,  time  work  by 
steam  derrick  with  diving  plant,  $2,000;  BUc  Ce- 
ment &  Lime  Co.,  Portland  cement,  $981.50;  T.  L. 
Durocher,  time  work  by  steam  derrick  with  diving 

Slant,  $2,192.48;  Peninsula  Bark  &  Lumber  Co., 
enalock  timber,  $12,738,  08,  2111. 

1909.  F.  X.  Payment,  constr.  wooden  tugboat, 
$7,668.60;  Standard  Contracting  Co.,  earth  excava- 
tion, $242,000;  Lake  Erie  Dredging  Co.,  dr.,  $83,000, 
09,  2095. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93,  391;  94,  364;  95, 
400;  96,  364;  97,  439;  98,  427;  99,  608;  00,  573; 
01,  567,  570;  03,  492;  03,  537;  04,  686;  05,  596, 
602;  06,  670;  07,  691;  08,  722;  09,  760;  10,  839; 
11, 892;  13, 1066. 

In  charge: 

Col.  O.  M.  Poe,  1883-95.  B.,  93,  3024;  94,  2367; 
95,  3048. 

Lt.  Col.  G.  J.  Lydecker,  1896-1901.  E.,  96,  2877; 
97,  3006;  98,  2672;  99,  2979;  00,  3969;  (Col.)  01, 
3185  3201 

Maj.  W.  H.  Bixby,  1902-04.  B.,  03,  2228;  03, 
2027. 

Lt.  CoL  C.  E.  L.  B.  Davis,  1904-08.  B.,  04, 
3118;  05,  2269,  2291:  (Col.)  06, 1877;  07, 2036. 

Capt.  G.  B.  Spalding,  08,  715. 

Lt.  Col.  C.  MoD.  Townsend,  1908-12.  B.,  08, 
2106;  09,  2092;  (Col.)  10,  2263;  11,  2447;  13,  2648. 


Assistants: 

D.  Molitor.    B.,  95,  3052. 
B.  Uohnert.    E.,  99,  2979;  00,  3970;  01,  3185. 
.7.  Ripley.    E.,  03,  2231;  03,  2031;  04,  3122;  OS, 
2273 
1st  Lt.  L.  H.  Band,  04,  581. 
Capt.  G.  E.  Spalding,  08,  715;  09,  763. 

HISTOBT. 

Oflmp.,  95,  3052. 
LEGAL,  PBOCEEDINGTS. 

Transfer  of  land  to  U.  S.,  01, 3186. 
OBSTBUCTIONS. 

Sunken  SS.  doses  navigation,  10, 2255. 
OPEBATIONS. 

1893-93.  1,537,303  c.  y.  dr.,  and  a  few  dikes 
in  course  of  constr.,  93,  3027. 

1893-94.    393,124  c.  y.  dr.,  94,  2369,  2370. 

1894-95.  433,582  e.  y.  dr.,  and  chan.  con- 
sidered praoticaUy  opened  to  traffic. 

Historical  sketch  of  the  imp.  prepared,  95,  3052- 
3062. 

1895-96.  90,676  c.  y.  dr.,  bank  measure,  96, 
2878. 

1896-97.  611,713  0.  y.  dr.,  bank  measure,  97, 
3007. 

1897-98.  About  120,000  o.  y.  dr.,  98,  2573, 
2574. 

1898-99.  68,445  c.  y.  r.  excavated;  signal  sta- 
tion and  tug  service  estab.  to  help  vessels  ia  narrow 
Chan,  during  dr.,  99,  2979. 

1899-00.  10,744  c.  y.  r.  excavated;  dike  rein- 
forced by  2,300  c.  y.  r.;  signal  station  and  tug 
service  discontinued.  00, 3970. 

1900-01.  Dike  reinforced  by  2,414  c.  y.  bowl- 
ders, 01,  3186. 

1901-03.  918,983  c.  y.  dr.,  scow  meas.,  03, 
2228 

1903-03.  2,104,814  c.  y.  dr.,  03, 2028. 

1903-04.  1,394,066  c.  y .  dr.,  04,  3118. 

1904-05.  3,144,146  0.  y.  dr.,  OS,  2269. 

1905-06.  5,221,308  c.  y.  dr.,  and  one  steel  SS. 
and  3  flat  scows  built,  06, 1877. 

1906-07.  2,395,199  c.  y.  dr.,  and  constr.  of 
cribs  commenced  at  W.  Neebish  Chan.,  07, 2036. 

1907-08.  1,113,447  c.  y.  dr.;  constr.  of  dikes, 
deck  scow,  etc.,  08,  2105. 

1908-09.  1,219,907  c.  y.  dr.;  constr.  and  placing 
cribs,  and  wooden  tugboat  built,  09,  2092. 

1909-10.  1,219,341  c.  V.  dr.,  and  wooden  tug 
West  Neebish  constr.,  10, 2"26o. 

1910-11.    77,896  c.  y.  dr.,  11,  2448. 

1911-13.    1,480  c.  y.  dr.,  13,  2649. 

PHYSICAL  CHABACTEEISTICS. 

Description  of,  01, 3201. 
Discharge  of  Middle  Neebish  and  West  Neebish 
Chans.,  10,  2255;  11,  2449. 

PBOJECTS.    (See  History  above.) 

Proposedplans  for  21'  chan.  bet.  Lake  Superior 
and  Lake  Huron,  00,  3971. 

Act  June  13,  1902,  au.  chan.  21'  x  SOC,  Hay  Lake 
through  the  West  Neebish  to  Mud  lake  (H.  D. 
128,  56th,  2d),  03,  2228. 

StTBVETS. 

Minor  sur.,  95,  3049;  97,  3008;  98,  2674;  99, 
2980;  00,  3971;  01,  3186;  03, 2231;  03, 2032. 

Plans  and  est.  for  21'  chan.  called  for  by  act  Mar. 
3, 1899  (see  Projects),  99, 2980. 

Sur.  au.  act  Mar.  3,  1899,  of  waters  connecting 
Lakes  Superior  and  Huron,  incl.  Hay  Lake  Chan., 
with  view  to  securing  21'  chan.  B.  by  Col.  Ly- 
decker,  June  4,  1900;  est,  $9,000,000  (H.  D.  128, 
56th,  2d),  01,  570,  3200.  Final  B.,  Col.  Davis, 
Dec.  3,  1904;  est.,  $10,160,000  (H.  D.  215,  68th,  3d), 
OS,  602,  2290. 

Maps.  (H.  D.  216,  68th,  3d.)  93,  3026;  96, 
2880;  03,  2232;  OS,  2270;  06,  1879;  07,  2038;  08, 
2108;  09, 2094;  10,  2266;  18,  2649. 

WATEB  POWEE. 

Statement  of  permits,  licenses,  or  other  privileges 
granted  by  War  Dept.  m  St,  Marys  R.,  for  creation 
of  water  power  or  for  occupancy  of  waters  of  said 
R.    (H.  D.  261,  59th,  2d.) 


rSee  pp.  14-22  tor  I 
Lexplanatlons,  etc.  J 
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St.  Marys  Falls   Canal,  Mich.     (Operating 
and  care.) 


ACCIDENTS,  STRIKES,  ETC. 

See  Physical  Characteristics. 

APPROPBIATIONS.i 


1882, 

$27,545.86 

1883, 

■36,336.77 

1884, 

29,486.29 

1885, 

29,064.52 

1886, 

26,089.12 

1887, 

21,832.65 

1888, 

30,003.46 

1889, 

30,603.61 

1890, 

36,723.27 

1891, 

44,960.79 

1892, 

61,241.09 

1893, 

41,828.07 

1894, 

55,132.21 

1895, 

60,635.61 

1896, 

69,629.08 

1897 

79,207.15 

1898, 

56,674.16 

1899, 

89,000.88 

1900, 

80,309.27 

1901, 

76,559.34,01,3173. 

1902, 

88,595.63,03,2216. 

1903, 

82,946.09,03,2011. 

1904, 

93,078.07,04,3101. 

1905, 

85,422.92,06,2248. 

1906, 

89,670.02,06,1869. 

1907, 

89,827.26,07,2015. 

1908, 

109,918.71,08,2085. 

1909, 

106,614.26,09,2070. 

1910, 

103,096.18,10,2232. 

1911, 

149,626.01,11,2426. 

1912, 

152,197.34,18,2626. 

Total,  2,112,654.49 

COMMERCE.    (See  pp.  1422, 1427.) 

Special  Rs.  on  C.  using  the  canal.  Col.  Poe,  93, 
2974;  94,  2271;  9S,  2871.  Lt.  1.  B.  Cavanaugh, 
96,  2762.  Lt.  Col.  G.  J.  Lydecker,  97,  3004;  98, 
2664;  99,  2966;  00,  3956. 

Discussion  of  statistics,  93,  2976;  94,  2273;  9S, 
2875;  96,  2764;  97,  2999. 

Panic  of  1907  caused  a  diminution  in  traffic,  08, 
2085. 

Growth  of  Lake  Superior  C,  13,  2646. 

Diagram  of  app.,  freight  value  and  tonnage,  11, 
2440,  2442;  13,  2628. 

Tabular  statement  for  each  year,  1865  to  1911, 
18,  2641,  2642. 

CONTRACTS. 

Itemized  list  of  expend.,  see  each  an.  R. 
1893-95.    Lists  of  contracts  for  various  misc. 
supplies,  93,  2981;  94, 2287;  95,  2870. 

1903.  J.  P.  MoGuire,  2  valve  engines,  $1,440, 
03, 2217. 

1904.  P.  B.  Spear  &  Sons,  Portland  cement, 
$1,809,  05,  2249. 

1907.  F.  B.  Spear  &  Sons,  Portland  cement, 
$1,992.09,  07,  2015.  Elk  Cement  &  Lime  Co.,  Port- 
land cement,  $1,721  40;  G.  W.  Gates  &  Co.,  fir 
timber,  $3,163.46;  T.  L.  Diu-ocher,  steam  derrick 
boat,  with  diving  plant,  $500,  08,  2086.  T.  L. 
Durocher,  time  work  by  steam  derrick  boat,  with 
diving  plant,,  $1,148.07,  09,  2071. 

1908.  The  Soo  Hardware  Co.,  iron  and  steel  for 
new  gates,  $1,459.02,  08,  2086.  Fibom  Limestone 
Co.,  crushed  St.,  $1,779.31;  N.  G.  De  Haas,  oak  tuu- 
ber,  $167.47;  Burt  Portland  Cement  Co.,  Portland 
cement,  $1,000,  09,  2071.  T.  L.  Durocher,  time 
work  by  steam  derrick  boat,  with  diving  plant, 
$308.47,  10,  2232. 

1910.  W.  B.  Earle,  oak  timber,  $432,  10,  2232. 
G.  W.  Gates  &  Co.,  fir  timber,  $1,701.84;  Minne- 
apolis Steel  &  Machinery  Co.,  iron  and  steel, 
$2,095.34,  10,  2233.  Michigan  Bolt  &  Nut  Works, 
bolts,  rods,  etc.,  $1,224.12;  Great  Lakes  Dredge  & 


Dock  Co.,  repairs  to  s.  canal  wall,  $34,296.94;  L.  D. 
Weaning,  steel  for  canal  gate,  $2,820.91,  11,  2426. 
Minneapolis  Steel  &  Machinery  Co.,  iron  and  steel, 
$2,029.92,  11,  2425. 

1911.  Joseph  Scales,  crushed  St.,  82^0  gross  t. 
($1,356.50);  -F.  B.  Spear  &  Sons,  cement  and  sacks, 
$1,600;  Cullen-Friestfidt  Co.,  repairs  to  s.  canal  wall 
$37,548.80,  13,  2626. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  93,  390;  94,  363;  95, 
398;  96,353;  97,438;  98,427;  99,507;  00,671;  01, 
565;  08,  488;  03,  535;  04,  586;  05,  694;  06,  668; 
07,  690;  08,  720;  09,  768;  10,  837;  11,  891;  18, 
1065. 

In  charge: 

Col.  O.  M.  Poe,  1883-95.  R.,  93,  2970;  94,  2267; 
95,  2867. 

Lt.  Col.  G.  J.  Lydecker,  1896-02.  B.,  96,  2769; 
97,  2997;  98,  2681;  99,  2965;  00,  3956;  01,  3173. 

Maj.  W.  H.  Bixby,  1902-04.  R.,  08,  2215;  03, 
2010. 

Maj.  W.  L.  Fisk,  04,  581. 

Lt.  Col.  C.  E.  L.  B.  Davis,  1904-08.  R.,  04, 3100; 
05,  2248;  (Col.)  06,  1856;  07,  2012. 

Capt.  G.  R.  Spalding,  08,  716. 

Lt.  Col.  C .  McD .  Townsend,  1908-12.  R.,  08, 2082; 
09,  2067;  (Col.)  10,  2228;  11,  2422;  18,  2623. 

Assistants: 

Lt.  J.  B.  Cavanaugh.    R.,  96,  2762. 
J.  Bipley.    R.,  99,  2970;  00,  3960;  01,  3182;  03, 
2224;  03,  2012;  04,  3114;  06,  2266. 
1st  Lt.  L.  H.  Rand,  04,  681;  06,  590. 
Capt.  G.  R.  Spalding,  08,  715;  09, 753. 

mSTORT. 

See  Physical  Characteristics. 

OPERATIONS. 

1894-95.  Lock  floor  and  gates  repaired,  95, 
2868. 

1896-96.    Repairsmadetops.,  96,  2769. 

1896-97.  Poe  Lock  opened  for  service  and  re- 
pairs made  to  ps.  and  machinery,  97,  2997. 

1897-98.  Repairs  made  to  machinery,  98, 2561. 
Locks  guarded  by  special  details  of  deputy  sheriffs 
and  soldiers  during  war  with  Spain,  98,  2561. 

(For  description  of  ordinary  repair  work  per- 
formed, see  references  of  officers'  reports.) 

1900-01.    Repairs  made  to  looks,  01,  3173. 

1901-03.    Repairstolocks,  ete.,03,  2216. 

1903-03.  General  repairs  to  looks  and  machin- 
ery, 03,  2010. 

1903-04,  Extensive  repairs  to  operating  ma- 
chinery, 10  new  12"  valve  engines  installed,  and 
minor  repairs  to  locks,  04,  3100. 

1904-09.  Ordinary  repairs  to  locks  and  ma- 
chinery, 05, 2248;  06, 1856;  07, 2013;  08, 2083;  09, 
2068. 

1909-10.  Repairs  to  works;  special  repairs  to 
operating  gate,  Poe  Lock,  10,  2229. 

1910-11.  Repair  and  mainten.  t»  locks;  upper 
service  gate  at  Weitzel  Lock  replaced  with  solid 
timber  gate  of  Oregon  fir;  timber  revet,  wall  along 
slip,  w.  end  of  Ft.  Brady  Pier,  repaired,  11,  2423. 

1911-18.  Mainten.  and  repairs,  s.  canal  gate 
completed  and  launched,  and  canal  wall  repaired, 
13, 2624. 

PHTSICAI,  CHARACTERISTICS. 

Height  of  water  in  locks  and  canal,  93,  2971;  94. 
2268;  95,  2867;  96,  2759. 

SS.  W.  E.  Lynn  caused  considerable  damage  to 
Poe  Lock  by  collision,  01, 3173. 

SS.  Robert  Fulton  damaged  gate  on  Poe  Lock; 
canal  service  interfered  with  by  strike  of  tugboat 
employees,  03,  2215. 

Historical  notes  on  canal,  03,  2024. 
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Tugboat  men,  on  Sept.  4, 1902,  settled  tlieir  strike, 
03, 2013. 
Longshoremen's  strike  ties  up  traffic,  06, 1858. 
(For  accidents,  delays,  etc.,  see  each  an.  B.). 

PBIVATE  (STATE)  WORK. 

In  1894  the  Sec.  of  War  au.  Michigan  State  Fish 
Commission  to  occupy  a  portion  of  Isld.  No.  3  and 


part  of  the  adjacent  waters  of  the  canal  for  a  fish 
hatchery  under  a  revocable  license,  95,  2868. 

Owners  of  SS.  Robert  Fulton  made  repairs  to  lock 
damages  by  that  SS.,  03,  2226. 

Permits  to  private  parties  for  various  purposes, 
02,  2015;  03,  2014;  04,  3116;  05,  2267;  06,  1858; 
07,  2015. 


PP-23 


LAKE  HUEON.     (Levels.) 


ElVGINEEBS. 

CUef  of  Engineers.    B.,  06,  64S. 

In  charge.    Maj.  L.  H.  Beach,  06, 645. 

FHTSICAL  CHARACTERISTICS. 

General  statements  as  to  usual  variations  in  the 
level  of  the  lake  siuface  at  all  the  Hs.  on  the  w. 


shore  of  Lake  Huron,  06, 645.  Mean  surface,  above 
mean  tide  at  New  York  City  (1860-1905)  581.39'. 
During  "past"  year  varied  from  680.53'  to  581.57', 
monthly  variation,  l'tol.7'.  Fromhead  of  St.  Clair 
E.  to  foot  of  Detroit  R.  there  is  a  progressive  fall; 
monthly  mean  stages  at  Ft.  Wayne  varied  during 
fiscal  year  bet.  573.29'  and  574.38'  above  mean  tide 
at  New  York  City,  difference  in  any  one  month 
varying  bet.  1'  and  2.3'.    06,  645. 


PP-39 


MACKINAC  HARBOR,  MICH. 


APPROPRIATIONS. 

1910,     $25,000,10,2257. 
1912,       35,000,13,2650. 


Total,    60,000 

COMMERCE. 

Not  important,  71, 160. 
Interests  of,  require  protectbn,  80, 2056. 
Decadence  of,  87,  2272. 

Description  of,  local  and  passenger  traffic  much 
larger  in  1899  than  10  years  earlier,  00,  4009. 
Large  passenger  traffic,  10,  841;  13, 1069. 
1911,  13,000±  t.,  13, 1070. 

CONTRACTS. 

1910.  Great  Lsikes  Dredge  &  Dock  Co.,  fum. 
and  placing  18,000 1.  St.,  S1.29  t.,  11,  2450. 

1911.  T.  L.  Durocher,  fum.  and  placing  18,000 
t.  St.,  J1.14J  t.,  13,  265L 

ENGINEERS. 

Chief  of  Engineers.  R.,  79, 170;  80,  221;  85, 
332;  87,  294;  00,  587;  10,  840;  11,  894;  13, 106a 

In  charge: 

Capt.  F.  U.  Farquhar,  1870.    B.,  71, 160. 

Maj.  F.  Hgrwood,  1879-80.  R,  79,  170;  80, 
2055. 

Lt.  Col.  O.  M.  Foe,  1885-87.  R.,  85,  2180;  87, 
2271. 

Lt.  Col.  G.  J.  Lydecker,  1899-1900.    E.,  00,  4008. 

Col.  C.  McD.  Townsend,  1910-.  B.,  10,  2267; 
11,  2460;  la,  2660. 

OPERATIONS. 

1910-11.  13,715  0.  y.  st.  placed  in  break'r,  11, 
2450. 

1911-13.  17,349.9  t.  st.  placed  in  substr.  of 
break'r  at  Mission  Pt.,  completing  same,  18,  2650. 

PHYSICAL  CHARACTERISTICS. 

Eeoession  of  beaches,  80,  2065. 

Description  of,  71, 160;  00,  4009;  10,  840. 

H.  on  the  s.  shore  of  Mackinac  Isld.,  00,  4009; 
located  in  Straits  of  Mackinac,  at  n.  end  of  Lake 
Huron,  15J  m.  from  Cheboygan  H.,  inclose  34  acres. 


Protected  from  n.  and  s.  winds,  it  is  exposed  to 
heavy  seas  through  Straits  of  Mackinac.  At  m.  lake 
1.  there  is  18'  in  H.  to  wharves,  13, 1069. 

PLANS. 

By  Capt.  Farquhar,  1870,  break'r  4,000'  x  35'  x  3D'; 
est.,  $761,333.76,  71,  160,  161.  "Not  the  slightest 
necessity  for  a  H.  of  refuge  at  this  point.  At  present 
not  local  importance  enough  to  justify  any  expend, 
in  building  a  H.  of  any  kind." — Capt.  Farquhar's 
B.,  71, 160. 

By  Maj.  Harwood,  1880,  converging  ps.  from 
Mission  and  Biddle  Pts.;  est,  $125,000,  80,  2056, 
2057. 

In  1884  Col.  Foe  est.  cost  of  break'r  to  aflord  a 
H.  of  refuge  at  not  less  than  $1,500,000;  but  C. 
requirements  would  not  justify  such  expend.,  85, 
2181. 

Lt.  Col.  Poe,  ex.,  1886,  repeats  Maj.  Harwood's 
est.,  $126,000,  as  cost  of  break'r  located  off  Biddle 
Pt.,  87,  2272. 

Lt.  Col.  Lydecker,  1900,  est.  $80,000  to  constr.  2 
break'rs,  00, 4008. 

PBOOECTS. 

Act  June  25,  1910,  au.  2  breEtk'rs,  1  at  Mission 
Pt.  and  1  at  Biddle  Pt.,  2,000'  in  the  aggregate, 
of  St.  or  bowlders,  where  such  will  cost  less  than 
cribwork;  est.,  $80,000  (H.  D.  646,  56th,  1st;  map), 
10,  840;  act  Feb.  27, 1911,  au.  continuing  contracts, 
13, 1069. 

SURVEYS. 

Ex.  by  Capt.  Farquhar,  1870.    B.,  71, 160. 

Sur.  in  progress,  by  Maj.  Harwood,  79, 160. 

Au.  act  Mar.  3, 1879,  80,  221;  made  by  Maj.  Har- 
wood, 1880,  80,  2055. 

Au.  act  July  5,  1884;  made  by  Lt.  Col.  Poe,  86, 
2180. 

Ex.  of  Biddle  Pt.  with  view  to  break'r,  au.  act 
Aug.  6, 1886;  made  by  Lt.  Col.  Poe,  87,  2271. 

Ex.  and  sur.  for  H.  of  refuge  by  means  of  2  break'rs 
au.  act  Mar.  3,  1899;  made,  1899-1900,  by  Lt.  Col. 
Lydecker  (R.  fav.;  see  Projects),  00, 4008. 

Maps.    (H.  D.  646,  56th,  1st.) 


rSee  pp.  14-22  for  I 
Lexplanations,  etc.J 


EIVER  AND  HARBOR  WORKS. 
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CHEBOYGAN  HABBOB,  MICH. 


APPROPRIATIONS. 

1871 

$10,000,71,43. 

1872 

15,000,73,40. 

1873 

15,000,73,40. 

1874 

15,000,74,46. 

1876 

15,000,75,61. 

1876 

10,000,  76,  104 

1878 

8,000,  78, 127, 1238 

1879 

3,000,  79, 169, 1667 

1880 

6,000,80,2036. 

1881 

6,000,81,2242. 

1882 

10,000,88,2328. 

1884 

5,000,84,2036. 

1886 

16,000,86,1824 

1888 

15,000,  88, 1960. 

1896 

12,000,96,2724 

1899 

8,000,99,2982. 

1902 

8,000,08,2184 

1905 

7,500,05,2222.- 

1907 

15,000,07,1990. 

Total,  198,500,  13,2652. 

COMMERCE. 

Important,  73,  290;  74,  200;  76,  ii,  529,  531. 

Description  of,  00,  4014. 

Mostly  lumber  products;  tav.  but  gradual  effect 
on  rates,  10,  842;  18, 1072. 

Tonnage,  1910, 264,980 1.,  11,  2451;  1911,  335,000 1., 
18, 2652. 

CONTRACTS. 

1871.  Carldn  &  Stickney,  dr.,  28<|;  o.  y.,  71, 173, 
174 

1878.  Carkin  &  Stickney,  dr ,  22Ji|!  c.  y.,  78, 
203. 

1873.  Carkin  &  Stickney,  dr.,  22*  c.  y.,  73, 290. 

1874.  Carkin  &  Stickney,  dr.,  19i|:  c.  y .,  76, 271. 
E.  T.  Williams  &  Co.,  dr.,  17it  c.  y.,  75, 


1876, 
271,  272. 

1878. 
79, 1667. 

1880. 
81,  2242. 

1881. 

1883. 

1887. 
87,  2249, 


Carkin,  Stickney  &  Cram,  dr.,  lljtc.  y., 
Carkin,  Stickney  &  Cram,  dr.,  17$  c.  y., 

J.  W.  McGinn,  p.  eonstr.,  81,  2243. 

Carkin,  Stickney  &  Craiti,  dr.,  83, 1851. 

Green  Bay  Dredging  Co.,  dr.,  lljt  o.  y., 

C.  E.  Mitchell,  dr.,  14.4*  c.  y.,  88, 1960. 

1895.    C.  E.  Mitcbell,  dr.,  12.94  c.  y.,  96,  2824. 

1899.    C.  E.  Mitchell,  dr.,  U.li  c.  y.,  00,  3974 

1903.    Edward  Bros.,  dr.,  24$  c.  y.,  s.  m.,  03, 

1984. 

1907.  Great  Lakes  Dredge  &  Dock  Co.,  dr.,  42i|! 
e.  y.,  s.  m.,  08,  2113. 

ENGINEERS. 

Chief  of  Engineers.  R.,  70,31,44;  71,43;  78, 
40;  73,  40;  74,  46;  76,  51;  76,  104;  77,  112;  78, 
127;  79,  169;  80,  219;  81,  297;  83,  292;  83,  301; 
84, 303;  85, 326;  86, 320;  87, 288;  88, 261;  89, 309; 
90,278;  91,348;  93,334;  93,380;  94,353;  96,389; 
96, 344;  97,  440;  98, 429;  99, 610, 522;  00, 574, 587; 
01, 554;  03,  477;  03,  522;  04, 571;  05, 581;  06, 645, 
664;  07,667;  08,724;  09,761;  10,841;  11,895;  18, 
1070. 

In  charge: 

Capt.  F.  U.  Farquhar,  sur.  in  1870.    K.,  71, 183. 

Maj.  O.  M.  Foe,  1871-73.    R.,  71, 172;  78, 203. 

Maj.  G.  Weitzel,  1873-77.  R.,  73,  290;  74,  200; 
76,  271;  76,  li,  529. 

Maj.  r.  Harwood,  1877-83.  R.,  77, 944;  78, 1236; 
79, 1666;  80,  2034;  81,  2241;  83,  2327. 

Lt.  Col.  O.  M.  JPoe,  1883-92.  B.,  83,  1850;  84, 
2035;  85,  2128;  86,  1824;  87,  2247;  (Col.)  88,  1968; 
89,  2243;  90,  2719;  91,  2764;  03,  2448. 

Maj.  W.  Ludlow,  1893.    R.,  93,  2917. 

Lt.  Col.  G.  J.  Lydecker,  1894-1900.  R.,  94,  2239; 
96,  2823;  96,  2723;  97,  3009;  98,  2676;  99,  2982; 
00,  3973,  4012. 

Maj.  W.  L.  Fisk,  1901.    R.,  01,  3136. 

Capt.  L.  H.  Beach.  1902-05.  R.,  08,  2183;  (Maj.) 
03, 1983;  04, 3071;  06,  2221. 

Capt.  Chas.  Keller,  1906.    R.,  06, 1836. 


Col.  Chas.  B.  L.  B.  Davis,  1907.    R.,  07, 1989. 
Lt.  Col.  C.  Mod .  Townsend,  1908-12.   B.,  08, 2112; 
09,  2096;  (Col.)  10,  2258;  11,  2451;  18,  2651. 

Assistants. 

E  J.  Cram,  71, 183. 

Capt.  A.  N.  Lee.    B.,  76,  271;  76,  ii,  629. 

B.H.  Muehle.    R.,  00,  4014 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Poe,  1871,  to  complete  straight  chan.  12' 

X 120'  across  the  bar,  without  protection  of  its  banks, 

J60,000,  78,  203. 
By  Maj.  Weitzel,  1873,  to  complete  Chan,  and 

revet,  about  2,600'  of  its  banks,  $76,000, 73,  290;  74, 

200. 
By  Maj.  Harwood,  1879,  t»  complete  the  imp., 

$26,000,  79, 1666. 

OPERATIONS. 

1870-71.    Dr.  chan.  9'  d.  in  progress,  71,  43. 

1871-78.  32,000  c.  y.  removed;  chan.  50'  x  9', 
78, 40, 203. 

1878-73.  Dr.  continued;  chan.  12'  d.  obtained, 
73, 40, 

1873-74.  Dr.  continued,  making  chan.  13'  d.; 
76,955  c.  y.  removed,  74,  46. 

1874-76.    30,156  c.  y.  removed,  76,  61. 

1875-76.    114,368  c.  y.  removed,  76, 104;  ii,  629. 

1877-78.  68,510  c.  y.  removed;  entrance  chan. 
160'-176'  w.,  200'  w.  abreast  of  SS.  docks;  clear  d.  of 
13'  obtained,  78, 127, 1236. 

1878-79.  Dr.  continued;  chan.  13'  x  200',  79, 
169. 

1879-80.    9,843  c.  y.  dr.  from  chans.,  80,  2036. 

1880-81.    12,369  c.  y.  dr.,  81,  2241. 

1881-83.  12,000  c.  y.  dr.  from  chan.,  83,  2327; 
eonstr.  of  pierhead  crib,  83,  2328. 

1883-83.    28,000  c.  y.  removed,  83, 1860. 

1887-88.    29,979  0.  y.  dr.,  88, 1959. 

1888-89.    28,472  c.  y.  dr.,  89,  2244. 

1889-90.  31,204  0.  y.  dr.,  proj.  completed,  90, 
2720. 

36,086  c.  y.  dr.,  95,  2824. 
74,615  c.  y.  dr.,  96,  2724. 
106,115  c.  y.  dr.,  00,  3974 
27,304  c.  y.  dr.,  03,  522,  1983. 
Borings  made  bet.  the  br.  and  lock, 
and  specifications  prepared,  07, 1989. 

1907-08.    22,407  c.  y.  dr.,  08,  2113. 

1908-09.  Dr.  completed,  09,  2096;  proj.  com- 
pleted with  the  exception  of  a  stretch  OOOO.  extend- 
mg  downstream  from  the  State  Boad  br.,  13,  2651. 


PHTSICAL  CHARACTERISTICS. 

Description  of,  71, 183, 184;  76,  ii,  530;  00,  4013; 
06,  645. 

Most  unusual  scour,  1898-99,  increasing  d.  by  3', 
99,  2982. 

15'  Chan,  at  1912  had  been  secured,  with  w.  of 
200';  turning-basin  16'  d.  also  provided,  18,  1070, 
1071. 

H.  includes  lower  reach  of  Cheboygan  E.  and 
its  outlet  into  Straits  of  Mackinac,  Lake  Huron. 
Proj.  covers  E.  from  d.  w.  in  the  straits  to  a  look 
and  dam  built  under  State  au.,  a  distance  of  11,720', 
of  which  6,000'  are  in  the  straits,  13, 1070.  Above 
lock  E.  is  navigable  through  "Inland  Eoute," 
36  m.,  for  boats  of  4-6'  draft,  18, 1072. 

Datum  plane  changed,  1912,  from  581.67  to  679, 
18, 1071. 

PLANS.    (See  Esthnates  and  Projects.) 

By  Capt.  Farquhar,  1870,  reducing  w.  of  chan. 
to  100',  $334,157.43,  71, 183-186. 

PRIVATE  WORK. 

$2,000  contributed  by  citizens  to  imp.  R.  by  dr. 
inside  the  inner  end  of  imp.  by  U.  S.,  73,  204;  76, 
ii,631. 


1894-96. 
1895-96. 
1898-99. 
1908-03. 
1906-07. 
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PROJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Farquhar,  1870,  dr.  14'  x  200',  moutli  of 
K.  to  Cfieboygan  village,  and  protection  of  ohan. 
by  pile  ps.  with  crib  pierheads;  est.,  $395,000,  71, 
185, 186;  80,  219;  87,  2247. 

By  Maj.  Poe,  modification  of  Capt.  Farquhar's 
plan  for  making  chan.  9'  x  50';  to  increase  chan. 
to  100'  X  12',.  71,  172;  73,  203. 

By  Maj.  Weitzel,  revet,  part  of  the  cut  to  protect 
banks,  dx.  13'  d.,  and  to  increase  w.  to  180',  73, 
290;  76,  271;  76,  ii,  529. 

History  of  projs.,  76,  ii,  530,  531. 

By  Maj.  Harwood,  to  dispense  with  the  revet, 
(as  unnecessary)  and  to  increase  chan.  to  200'  in 
w.,  77,  945.  For  addl.  dr.  about  the  axis  of  the 
Chan,  and  a  protecting  p.  on  the  w.  border,  79, 
169^1666. 

Revised  proj.  by  Maj.  Harwood,  1882,  providing 
uniform  d.  of  15'  throughout  chan.  and  of  basin 
opposite  SS.  landing,  88,  2328;  87,  2247. 

In  1885  Col.  Poe  reduced  est.  to  $218,000,  85, 
2128;  87,  2248.  In  1888  Col.  Poe  proposed  con- 
tinuation of  15'  Chan,  upstream  to  the  State  Road 
Br.  Proj.,  therefore,  is  for  chan.  15'  x  200',  15' 
curve  in  the  Straits  of  Mackinac  to  the  first  br., 
and  revet,  of  both  sides  of  the  chan.  outside  the 
shore  line;  est.,  $218,000,  88, 1959. 

Proj.  completed  in  1890;  cost,  $129,648,  90,  2720; 
92, 2448. 

In  1895  Lt.  Col.  Lydecker  est.  $80,000  to  imp.  H. 
by  dr.  18'  x  200',  18'  curve  in  the  straits  to  the 


outer  end  of  the  w.  p.,  and  inside  of  that  point  bet. 
lines  parallel  to  and  25'  from  the  ps.;  plan  of  imp. 
adapted,  95,  2823,  2824. 

Lt.  Col;  Lydecker  est.,  1900,  $15,500  for  18'  chan., 
00,  4014. 

By  Capt.  Keller,  1905,  plan  for  extending  imp. 
up  to  lock  and  dam  in  Cheboygan  R.  by  dr.  chan. 
8'x  60';  est.,  $10,797.60  (H.  D.  537,  59th,  1st);  06, 
664;  au.  act  Mar.  2, 1907,  07,  668. 


SURVEYS. 

Importance  urged  by  Col.  Cram,  69, 113. 

Under  Capt.  F.  U.  Farquhar,  by  E.  J.  Cram. 
B.,  70,  44;  71, 183-188. 

Olchan.,  1880,  80,  2035. 

Est.  of  amount  required  to  d.  existing  chan., 
1895,  to  18',  au.  act  Aug.  17,  1894;  sur.  made,  1895, 
by  Lt.  Col.  Lydecker  for  that  purpose  (see  Projects), 
96,  2825. 

Ex.  made,  1897,  by  Lt.  Col.  Lydecker,  98,  2577. 

Ex.  and  sur.  for  18'  chan.,  entrance  to  the  first 
br.,  au.  act  Mar.  3, 1899;  made  by  Lt.  Col.  Lydecker 
(R.  fav.;  see  Projects),  00,  4012. 

Ex.  of  H.,  05,  2221. 

Ex.  au.  act  Mar.  3,  1905;  made,  1905,  by  Maj. 
Beach  (H.  D.  537,  59th,  1st),  06,  664. 

Of  H.,  06, 1836. 

Maps.    8Z,  2328;  95,  2824;  03, 1984. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 1071. 


PP-33(a)      INLAND  ROUTE  BETWEEN  CHEBOYGAN  AND 
PETOSKEY,  MICH. 

SURVEY. 

Ex.  by  Lt.  Col.  Townsend  (R.  unfav.),  H.  D.  303, 
61st,  2d,  10,  860. 


PP-40         HAMMOND  BAY,  LAKE  HUBON,  MICH. 


COMMERCE. 

Description  of,  93,  2949. 
ENGINEERS. 
Cbief  of  Engineers.    R.,  93,  388. 

In  cbarge.    Maj.  W.  Ludlow,  1892-93.    R.,  93, 
2943. 

Assistant.    B.  H.  Muehle.    R.,  93,  2949. 


PHYSICAL  CHARACTERISTICS. 

Description  of;  a  part  of  Lake  Huron  into  which 
flows  the  Ocqueoo,  a  narrow  stream,  93,  2949. 

SURVEY. 

Ex.  of  the  B.  at  mouth  of  the  Ocqueoo  R.  au. 
act  July  13,  1892;  made,  1892,  by  Maj.  Ludlow 
(R.  unfav.),  93,  2948. 


PP-43 


ROGERS  CITY  HARBOR,  MICH. 


APPROPR1.4TIONS. 

1910,  $6,000,  10,  2259. 
CONTRACTS. 

1911.  James  Davidson,  dr.,  75i|!  c.  y.,  11,  2452; 
annulled,  13,  2653.  Edward  Bros.,  dr.,  $30  per 
hour  working  time,  and  $18  per  hour  lay  time,  13, 
2653. 

ENGINEERS. 

Chief  of  Engineers.  R.,  06,  664;  10,  843,  860; 
11,  897;  13,  1072. 

In  charge: 

Maj.  L.  H.  Beach,  06,  645. 
Col.  C.  Mod.  Townsend,  1910-. 
11,2452;  13,2663. 

OPERATIONS. 

1911-13.  Chan.  16'  x  130'  dr.  by  contractor, 
13,  2653. 

PHYSICAL  CHARACTERISTICS. 

Town  of  600  inhabitants,  on  Lake  Huron,  37  m. 
e.  of  Cheboygan,  Mich. 


R.,  10,  2259; 


PRIVATE  WORK. 

Private  parties  have  dr.  around  docks,  12,  2653. 

Michigan  Limestone  &  Chemical  Co.  dr.  a  21' 
slip  90'  w.;  also  constr.  break'r  and  dock  for  load- 
ing St.  on  vessels  at  Calcite,  1*  m.  below  Rogers 
City,  13,  2653. 

PROJECTS. 

Act  June  25, 1910,  au.  chan.  16'  x  200'  across  bar 
in  front  of  town,  at  mean  stage  Lake  Huron;  est., 
$6,000  (R.  and  H.  Com.  D.  28,  61st,  2d),  10,  843. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1905,  with  view  to  constr.  H. 
of  refuge.  R.  by  Maj.  Beach,  July  24,  1905  (H.  D. 
162,  59th,  1st)  (unfav.),  06,  664. 

Pre.  ex.  au.  act  Mar.  3,  1909.  R.  by  Lt.  Col. 
Tovmsend,  June  18,  1909  (H.  D.  352,  61st,  2d) 
(unfav.),  10,  860. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 1073. 


rSee  pp.  14-22  for  1 
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PP-46      FALSE  PRESQUE  ISLE  HARBOR,  LAKE  HURON, 
MICH.     (Harbor  of  refuge.) 


ENGINEERS. 

Chief  of  Engineers.    B.,  89,  319. 

In  charge.    Col.  O.  M.  Poe,  1888.    B.,  89,  2276. 


SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Col. 
Poe  (R.  uufav.),  89, 2276. 


PP-50       ALPENA  HARBOR  (Thunder  Bay  River),  MICH. 


APPBOPBIATIONS. 

1876, 

$4,500,77,111,934. 

1882, 

15,000,83,1863. 

1890, 

8,500,  91,  2767;  93,  2921. 

1890, 

10,000,91,2770. 

1892, 

10,000,  93,  2453. 

1894, 

4,000,  93,  2827. 

1896, 

2,600,96,2726. 

1907, 

4,000,  07, 1990. 

1910, 

5,000, 10,  22.')9. 

1911, 

10,000, 11,  2453. 

Total, 

70,500 

COMMEBCE. 

Rates  decreased  one-half,  from  imp.,  10, 844;  18, 
1075. 
Traffic,  1911,  804,440 1.,  13, 1075. 

CONTRACTS. 

1877.  Thomas  M.  Hubbell,  dr.,  17*  c.  v.,  78, 
1236.  .  .       .     v      J  .       , 

1883.  C.  S.  Barker,  dr.,  20$  c.  y.,  83, 1853. 

1889.  Carkln,  Stickney  &  Cram,  dr.,  40*  c.  v., 

89, 2246.  •       ,     *      1  , 

1891.  Bay  City.  Dredging  Co.,  dr.,  19i|;  c.  y., 
91,  2767. 

1899.  S.  O.  Dixon,  dr.,  13^0  c.  y.  ($5,737.09.), 

00, 3977.  .      2v       J.    v»  ,          ;, 

1907.  M.  StdliTan,  dr.  plant  (leased),  $25  per 
working  hour,  08,  2115. 


ENGINEERS. 

Chief  of  Engineers.    R.,  70, 32,  44;  71, 42; 

106;  77,  110;  78,  126;  80,  219;  81,  297;  83, 
83,301;  84,303;  85,327;  86,321;  87,289;  88. 
89,  310,  319;  90,  278;  91,  348,  360;  93,  336; 
381;  94,  364;  95,  389;  96,  346;  97,  441;  98, 
99,  511;  00,  575;  01,  655;  03,  477;  03,  523; 
672;  05,  582;  06,  647;  07,  669;  08,  726;  09, 
10,  843;  11,  898;  13,  1073. 


76, 

292; 


04, 

763; 


In  charge: 

Capt.  F.  U.  Farquhar,  1870-83.    R.,  71. 168-  77 

933;  (Maj.)  83, 299.  '      '       '     '' 

Maj.  G.  Weitzel,  1874-77.    R.,  76,  648;  77,  933 

Maj.  F.  HarwoOd,  1878-83.    R.,  78,  1236;  80. 

2036;  81, 2244;  83, 2329.  '       ' 

Lt.  Col.  0.  M.  Poe,  1883-87.  R.,  83,  1852-  84. 

2036;  85,  2129;  86, 1825;  87,  2249  88,  1961  89 

2245,  2288,  2289;  90,  2722;  91,  2765,  2768;  93,  2«0 

2452. 

Maj.  W.  Lndlow,  1893.    B.,  93,  2920;  93,   2922 

Lt.  Col.  A.  J.  Lydecker,  1894-1900.    B.,  94,  2241- 

96,  2826;  9fi,  2725;  97,  3011;  98, 2578;  99, 2983;  Oo; 

JUaj.  W.  L.  Fisk,  1901.    B.,  01,  3137. 

Capt.  L.  H.  Beach,  1902-05.  B.,  03,  2186;  03. 
1985;  04, 3073;  05,  2223.  '       ' 

Capt.  Charles  Keller,  1906.    B.,  06, 1836. 

Col.  C.  E.  L.  B.  Davis,  1007.    B.,  07, 1990 

Lt.  Col.  C.  McD.  Townsend,  1908-.  B.,  08.  2114- 
09,  2097;  (Col.)  10,  2259;  11,  2463;  18,  M53. 

Assistants: 

H.  A.  TJlffers.    R.,  76,  ii,  548. 

B.  Strohman.    R.,  84, 2037. 


OPERATIONS. 

1877-78.  Dr.  by  contract,  completed,  78, 126, 
1236.  •        f         ,      >       , 

1883-83.    16,900  c.  y.  dr.,  83, 1862. 

1883-84.  21,294  0.  y.  dr.;  proj.  completed,  84, 
2040;  87, 2249.  f         .       > 

1888-89.    5,290  c.  y.  dr.,  89,  2246. 

1889-90.    5,254  c.  y.  dr.,  90,  2722. 

1890-91.  6,871  c.  y.  dr.  from  H.,  and  7,421  c.  y. 
from  E,.,  91,  2766,  2769. 

1891-93.  17,083  c.  y.  dr.  from  H.,  33,370  c.  y. 
from  R.,  93, 2462. 

1893-93.    10,770  c.  y.  dr.,  93,  2923. 

1893-94.    9,306  C.  y.  dr.,  94,  2241. 

1899-00.    42,497  o.  y.  dr.,  00,  3976. 

1907-08.  14,961  c.  y.  removed  in  194  hours  and 
5  minutes,  08,  2114. 

PHTSICAL  CHABACTEBISTICS. 

71,158,159. 

Description  of,  89,  2289. 

Shoaling,  slowly,  99,  2984;  00,  3976. 

Datum  plane  1'  to  2'  higher,  1912,  than  m.  sur- 
face elevation  during  preceding  2  yrs.,  changed  to 
679  to  provide  proj.  d.,  13, 1074. 

Navigation  farther  than  upper  limit  of  imp.  inter- 
rupted by  a  dam,  10,  843,  844. 

Shoaling;  ohan.  narrowing,  11,  898,  2453. 

PLANS. 

By  Maj.  Farquhar,  crib  ps.  20'  w.,  and  pierhead 
cribs  32'  w.,  $63,496.30,  71,  169. 

PRIVATE 
WOBK. 

Alpena  Harbor  Improvement  Co.  expended 
$40,000  ha  ps.  and  dr.;  collectmg  toll  from  vessels 
drawmg  over  4',  71,  42, 168,'159. 

Private  parties  expend.,  1875,  $3,000  in  dr.,  76,  ii, 

PBOJECTS. 

By  Maj.  Weitzel,  dr.  chan.  13'  x  200',  1,100'  ou 
from  p.,  $4,764,  76,  Ii,  548;  $4,500,  77,  110,  934. 

By  Maj.  Harwood,  1881,  dr.  chan.  14'  d  ■  est 
$25,000,  81,  2244;  84,  2037.  U-,  est., 

^^  ^fh  fa^ood,  1881,  excavation  of  entrance 
s^™onQ7  '^•■p'™-"'  ^-  "?*?  ?v  est.,  $26,000,  81,^2244; 
84,  2037.    Proj.  completed  m  1884,  87,  2249 

In  1883  Col.  Poe  recom.  redr.  of  partly  deterioraterl 
Chan,  to .16';  est.,  $34,511,  88, 196ir9l,  m 

In  1889  Col.  Poe  proposed  imp.  of  Thunder  Bav 
R.  by  excavatmg  16'  chan.,  with  w.  from  60'  to 
200',  from  mouth  to  1  m.  above,  reailirm?  rir  ni 
109,356  c.  y.;  est.,  $36,087.48,  89!,  2290.       ^  ^-  °' 

SUB  VETS. 

By  Maj.  Farguhar,  1870,  71, 158, 169. 

isra?  76,  loe""™  "'  **'^'"  "*^®"^^''  ^y  ^-  ■*■■  ^'^^f^' 

nw'^'f"'  '^^™^S^  Bay  K.,  Alpena,  Mich.,  for  16' 
;^mS  TS*'?,  V,"\i^'™™'  au.  act  Aug.  il, 
1888;  made,  1889,  by  Col.  Poe,  89,  2288  . 

Mmor  surs.,  97,  3011;  99,  2984. 

ll!m;  lifim."  ''®'**"^  *"  *"''•'  ^""■'  P'™='  ''^■• 

Maps.    89, 2290;  03, 1985. 
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PP-53        AUSABLE  HARBOR  AND  RIVER,  MICH. 


APPROPRIATIONS 

. 

1867, 

$50,000, 

67. 

27, 147. 

1869, 

*2,970, 

69, 

22. 

1870, 

15,000, 

70, 

45. 

1871, 

10,000, 

71, 

176. 

1872, 

10,000, 

73, 

207. 

1876, 

1,000, 

77, 

933. 

1879, 

7,000, 

79, 

169, 1657. 

1880, 

7,000, 

HO, 

2039. 

1881, 

6,000, 

81, 

2247. 

1882, 

5,000, 

sa, 

2331. 

Total, 

113,970 

Carkin,  Stiokney  &  Cram,  dr.,  26$  c.  y., 
Carkin,  Stiokney  &  Cram,  dr.,  3m  c.  j., 


COMMEECB. 

Not  unimportant,  66,  iii,  34;  iv,  76, 90. 
Increase,  69, 109;  70, 153. 

CONTRACTS. 

1867.  Caskin  &  Kimball,  materials  and  labor, 
67,  232,  233;  68, 152. 

1870.  Caskin  &  Kimball,  superstr.,  70, 159. 

1871.  W.  H.  Patten,  superstr.  Forfeited,  71, 
176;  72,  204,  205. 

1879.  J.  E.  Worden,  revets.,  80,  2037,  2039. 

1880.  C.  Soutljerland,  pile  and  slab,  revet., 
81,  2245. 

1881. 
81,  2247. 

1889. 
89,  2248. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  66,  ii,  41,  iii,  8,  34,  70; 
67,  27;  68,  37;  69,  22,  34;  70,  44;  71,  43;  73,  40; 
74,  46;  75,  61,  53;  76,  104,  106;  77,  110;  78,  126; 
79,  169;  80,  220;  81,  298;  83,  292;  83,  302;  84, 
304;  85,  327;  86,  321;  87,  289;  88,  263;  89,  311, 
319;  90,  279;  91, 351;  93,  336;  08,  743. 

In  cbarge: 

Maj.  W.  F.  Eaynolds,  1866.    R.,  66,  iv,  76,  90. 

Col.  T.  J.  Cram,  1867-69.  K.,  67,  147,  149,  157, 
230,  233;  68, 141,.  151, 162;  69, 107. 

Maj.  W.  McFarland,  1870,  70, 160. 

Maj.  O .  M.  Poe,  1870-72.  R.,  70, 150, 159, 162;  71, 
175;  73,204. 

Maj.  G.  Weitzel,  1873-77.  R.,  73,  291;  74,  201; 
76,  272,  286;  76,  ii,  531,  550;  77,  932. 

Maj.  F.  Harwood,  1878-83.  R.,  78,  1229;  79, 
1657,  S.D.70,45tli,3d;  80,2037;  81,2246;  83,2330. 

Maj.  F.  U.  Farqubar,  1883,  83, 1836. 

Lt.  Col.  O.  M.Toe,  1883-92.  R.,  83,  1864;  84, 
2040;  86,2130,2132;  86,1825;  87,2250;  (Col.)  88, 
1962;  89,  2247,  2279;  90,  2723;  91,  2771;  93,  2453. 

Col.  C.  E.  L.  B.  Davis,  08,  715. 

Assistants: 

Capt.  G.  J.  Lydecker,  68, 151. 
H.  G.  Eothwell,  69,  109;   73,  205.    R.,  76,  272, 
287. 
Capt.  A.  N.  Lee.    R.,  74,  202;  77,  932. 
H.  A.  Ulflers.    R.,  76,  ii,  660. 
B.  H.  Muehle.    R.,  83, 1857. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Cram,  1867, 10'  d.  of  water,  869,367,  67, 27, 
147.  For  completion,  $20,000,  and  $6,000  an.  lor  dr., 
68, 141. 

By  Maj.  Poe,  an.  dr.,  $3,000,  70, 153.  Continuiug 
work,  $20,000,  73,  206. 

By  Maj.  Weitzel,  1876,  break'r,  off  mouth  of  H., 
$900,000,  76,  ii,  550. 

By  Maj.  Harwood,  1879,  restoration  and  comple- 
tion of  H.,  $35,000,  79, 1667.  Eevised  to  $26,000„79. 
1668. 

LEGISLATION. 

Discussion  of  existing  laws,  showing  addl.  legisla- 
tion necessary,  74, 203.  Legislation  required  to  pre- 
vent encroachinents  on  E.  Chan.,  and  damage  to  ps.. 
74,  202;  76,  273;  76,  ii,  531;  77,  933. 


OBSTRUCTIONS. 

Conditions  imposed  by  Sec.  War  for  bridging  E., 
79, 1658. 

OPERATIONS. 

1868-69.  30cribs,ec[tialto9001.  f.  ofp.,  placed; 
repairs,  69,  34,  36. 

1869-70.    Ps.  extended  274 1.  !.,  70,  46. 

1870-71.  Constr.  of  superstr.  and  outer  crib  of 
n.  p.  repaired  and  replaced.  Extension  of  s.  p.  9 
cribs  16'x 30',  71, 176. 

1871-73.  Constr.  of  supOTstr.  on  s.  p.,  by  pur- 
chase in  open  market  and  hired  labor,  73,  40;  73, 
40. 

1873-74.    Eepairs,  and  dr.,  74, 201,  206. 

1874-75.    Eepairs,  76,  272. 

1879-80.    Constr.  of  revet,  along  ne.  bank  of  E., 

80,  2038. 

1880-81.  Eevet.  from  the  Oscoda  Br.  to  V.  S. 
piers  completed,  81,2245.  Constr.  by  hired  labor  of 
training  wall  across  bar  at  entrance  to  mouth  of  H., 

81,  2246. 

1881-83.  Extension  of  s.  p.  by  hired  labor  and 
dr.  by  contract  of  3,000  o.  y.  of  sand  from  bar  at 
mouth  of  H.,  83, 2330. 

1883-83.  Slight  repairs  by  hired  labor,  83, 
1864. 

1889-90.    12,864  c.  y.  dr.,  90,  2724;  91,  2771. 

PHYSICAL  CHARACTERISTICS.  (See  Prir 
vate  work.) 
Description,  66,  iii,  8,  iv,  76;  sand  brought  down 
by  current,  67, 149;  E.  long,  rapid,  and  full  of  sand, 
deposit  of  sand  at  mouth,  69,  107.  The  10'  curve 
advanced  280',  73,  205;  curve  advanced  260',  73, 
291. 

PLANS.    (See  Estimates  and  Projects.) 
By  H.  G.  Eothwell,  break'r,  J  m.  from  ps.,  73,291. 

PRIVATE  WORK. 

Private  ps.  injured  by  freshet,  69, 108.  Character 
of  work  not  substantial,  70,  151.  Damage  to  H. 
from  indiscreet  dr.  by  private  parties,  73, 206.  En- 
croaehments  on  E.  chan.,  73,  291;  74,  203.  Neces- 
sary jurisdiction  ceded  to  U.  S.  by  owners  of  K. 
fronts,  79, 169, 1667. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Eaynolds,  1866,  extension  of  p.  to  12' 
curve  and  dr.  for  chan.  to  that  d.;  est.,  $114,754,  66, 
iv;77;  86,2132. 

By  Col.  Cram,  modiUcations  of  Maj.  Eaynolds' 
plan,  d.  of  chan.  10' adopted;  est.,  $82,893;  67,147, 
149, 151;  69, 107;  85,  2133. 

By  Maj.  Poe,  mcrease  in  w.  of  cribs  to  18',  sheet- 
piling  the  n.  side  of  E.  for  1,000',  70,  152,  153-158; 
73,  206. 

By  Maj.  Weitzel,  extension  of  n.  p.,  and  dr.  bar 
at  mouth  of  E.  as  experiments,  73,  291. 

After  expend,  of  app.  aggregating  $95,970,  Maj. 
Harwood,  1879,  proposed,  at  est.  cost  of  $35,000  for 
completion  of  imp.,  formation  of  chan.  10'  x  100',  d,  w. 
in  the  lake  to  the  State  St.  Br.  in  Ausable  (S.  Ex. 
D.  79,  45th,  3d),  79, 1667.  Est,  1883,  by  Maj.  Far- 
quhar,  $32,121,  83, 1867. 

In  1885  Lt.  Col.  Poe  reported  formation  of  bar  at 
entrance  to  H.  precluded  its  imp.  at  a  cost  commen- 
surate with  the  advantages  to  be  gained,  85,  2130; 
86,  322.  Expend,  resulted  in  4'  on  the  bar  and  8' 
in  chan.  from  bar  to  Oscoda  Br.,  85,  2137. 

In  1891  Col.  Poe  reported  against  any  further  at- 
tempts to  secure  permanent  imp.,  91,  2771. 

SURVEYS. 

By  Maj.  Eaynolds,  1866,  66,  ii,  41,  ill,  8.    R.,  66, 

iv,  76,  90. 

By  Col.  Cram,  resur.,  1866,  67, 147;  68, 141. 

By  Maj.  Poe,  1872,  of  a  bar  1  m.  from  ends  of  p., 
73,  206. 

By  Maj.  Weitzel,  1874,  resur.  of  E.,  and  estab. 
dock  lines,  76,  272,  286. 


*  Allotment. 
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By  H.  A.  Ulftors,  1875,  under  direction  of  Ma]. 
Weftzel,  76,  ii,  550. 

By  Mai.  Harwood,  1882,  82,  2330. 

By  Mai.  Farguhar,  1883,  83, 1854. 

Ex.  of  Ausabie  B.  for  12'  chan.  and  break'r,  au.  by 
act  of  Aug.  11,  1888;  made,  1888,  by  Col.  Foe  (B. 
UDfav.),  89,  2279. 

An.  act  Mar.  2, 1907;  made,  1907,  by  Col.  C.  E.  L. 
B.  Davis  (unfav.)  (H.  D.  71,  COtli,  1st),  08, 743. 


-R.,  by  BEBH.,  July  12,  1909,  reviewing  former 
B.  of  Col.  Davis,  1907  (unfav.)  (R.  and  H.  C.  15, 
61st,  2d.) 


Of  sur.  by  H.  G.  Rotbwell,  under  direction  of  Maj. 
Weitzel,  1874,  S.  D.  70,  46tb,  3d. 
8Z,  2330;  83, 1856. 


PP-58 


AU  GKES  RIVER,  MICH. 


ENGINEEBS. 

Cliiet  ot  Engineers.    B.,  89, 319. 

In  cliarge.    Col.  O.  M.  Poe,  1889.    B.,  89, 2277. 


SURVEY. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Col.  Poe 
(B.  unfav.),  89, 2277. 


PP-60    PINE  RIVER  (Bay  County),  SAGINAW  BAY,  MICH. 


ENGINEEBS. 

Chief  ot  Engineers.   B.,  70,  32,  46;  71,  45; 
72,  42;  73,  41. 

In  charge.   Maj.  O.  M.  Poe,  1870-73.   B.,  71, 
188;  73,300. 

Assistant.    H.  A.  Ulffers.    B.  73, 301. 

PLANS. 

By  Mai.  Poe,  1871,  dr.  cban.  through  bar  at 
mouth  of  E.  7';  est,  $7,500,  71, 188. 


By  H.  A.  Ulflers,  1873,  dr.  chan.  through  bar 
at  mouth  9'  d.;  est.,  if  bottom  be  rocky,  $27,300; 
if  free  from  r.,  $12,740,  73,  301.  "The  tt,  il  made, 
can  be  of  no  general  importance,  and  is  not  re- 

Suired  as  a  U.  of  refuge."    Extract  from  Bs.  of 
Caj.  Poe,  71, 189;  73,  301. 


SURVEYS. 

By  officers  of  the  Lake  Sur.,  1857,  71, 188. 
By  H.  A.  Ulflers,  1872,  under  direction  of  Maj. 
Foe.    B.,  73, 300,  301. 


PP-63 


KAWKAWLIN  RIVER,  MICH. 


COMMEBCE. 

Description  of,  unimportant,  9d,  2846. 

EXGINEEBS. 

Chief  of  Engineers.    B.,  95, 396. 

In  charge.    Lt.  Col.  G.  J.  Lydecker,  1894-95. 
B.,  95, 2846. 

Assistant.    B.  H.  Muehle.    B.,  95,  2847. 


PHYSICAX  CHABACTEBISTICS. 

Description  of;  a  sioall  stream  flowing  into  Sagi- 
naw B.  about  2  m.  w.  of  the  mouth  of  Saginaw  E., 
95, 2847. 

SURVEYS. 

Ex.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Lydecker  (B.  unfav.),  95,  2846. 


PP-64 


SAGINAW  RIVER,  MICH. 


APPEOPBIATIONS. 


1866, 
1867, 
1868, 
1870, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881 
1882; 
1884. 
1886; 


$67,600,  66,  iii,  7,  34,  act  June  2 

28,000,67,146. 

*9, 000,  68,24. 
1,600,  71,177. 

15,000,74,206. 

30,000,  75,274. 

11,000,76,104. 

26,000,  78,126,1233. 
8,000,79,169,1662. 

16,000,80,2043. 

10,000,81,2250. 
125,000,82,2333. 

50,000,84,2043. 

33,750,  86,1828. 

65,000,88,1967. 


1890, 
1892, 


1899, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


$75,000, 
100,000, 
40,000, 
40,000, 
40,000, 
50,000, 
30,000, 
75,000, 
*26,000, 
50,000, 
300,000, 
100,000, 


90,  2728. 
92,  2458. 
95,  2829. 
97,  3013. 
99,  2986. 
02,  2186. 
05,2224. 
07, 1992. 
09,2099. 

10,  2261. 

11,  2466. 

12,  2656. 


Total,  1,418,760  (incl.  81.84  repayments,  and 
less  $1,000  carried  to  surplus 
fund,  $1,417,761.84, 12,2666). 


*  Allotment. 
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COMMERCE. 

Large  and  increasing,  68, 142. 

Amount  paid  for  ll^tera^e,  68, 142. 

Double  the  cost  of  the  imp.  already  saved  in 
lighterage,  69, 110. 

Importance  of  H.,  76,  ii,  647. 

Value  of  imp.,  84,  2043. 

Rates  both  to  Bay  City  and  Saginaw  materially 
lessened  by  existence  of  imp.,  06,  660. 

Materially  lessened,  due  to  decrease  in  lumber 
trade,  07,  672.  1901,  1,945,033  t.;  1906,  293,106  t., 
07,  672;  1911,  236,636  t.,  IS,  2657.  Saginaw  E.  is 
navigable  for  22  m.  from  mouth,  10,  846. 

CONTRACTS. 

1866.  John  Brown  &  Co.,  dr.,  790  0.  y.,  66,  iv, 
61,  62,  74;  67,  232,  233;  68, 152;  69, 110. 

1875.  A.  T.  Wilcox,  materials,  labor,  and  dr., 
75, 274,  275;  76,  ii,  536. 

1877.  H.  S.  Dale,  materials,  labor,  and  dr.,  77, 
944;  78, 1233. 

1878.  Carkin,  Stickney  &  Cram,  materials, 
labor,  and  dr.,  79, 1664. 

1878.  Hemenway&  Hayes,  materials  and  labor, 
79, 1664. 

1879.  Castle  Sutherland,  materials  and  labor, 
79  1664. 

1879.'  E.  H.  French,  dr.,  11*  c.  y.,  80,  2043. 

1880.  T.M.HubbeU,dr.,$16perhour,  81,2250. 

1881.  G.  Talbot,  dr.,  60il!  c.  y.,  81,  2250. 

1883.  C.  Sutherland,  dr.,  254;  c.  y.,  83,  1862. 
Carkin,  Stickney  &  Oram,  dr.,  37i*  c.  y.,  83, 1862. 

1884.  Carkm,  Stickney  &  Cram,  dr.,  27J(t!  c.  y., 
86,  2138.  L.  P.  &  J.  A.  Smith,  dr.,  23*  c.  y.,  86, 
2138.  Carldn,  Stickney  &  Cram,  dr.,  380  o.  y.,  86, 
2138. 

1886.  Carkiii,  Stickney  &  Cram,  dr.,  340  and 
4440  c.y.  O.  J.  Qiiinn,  pilework.  Ducharme, 
rietcher  &  Co.,  iron.  Hiokler,  Green  &  Co.,  dr.,  340 
and44J0o.y.    J.  W.  Owen,  timber.    87,2251,2252. 

1887.  Hubbell  &  Skeldon,  dr.,  300  c.  y.,  87, 
2251-2254. 

1888. '  Hubbell  &  Skeldon,  dr.,  280  c.  y.,  Q.  Gill- 
more,  dr.,  490  c.  v.,  89,  2249.  Carkin,  Stickney,  & 
Cram,  revet,  and  beam-wall  constr.,  and  dr.,  430 
c.  y.,  89, 2253. 

1891.  T.  M.  Hubbell,  dr.,  360  0.  y.  HubbeU  & 
Stone,  black  ash  and  Norway  pine  i)iles,  furnished 
and  driven,  130 1.  f.  J.  G.  Owen,  white  pine  timber 
and  plank,  S20  and  $14  M  f.  b.  m.  Carkm,  Stickney 
&  Cram,  bolts  and  nails,  4.10  and  30  lb.  McCollum 
&  Lee,  dr.,  340  c.  y.,  91,  2775.. 

1893.  T.  M.  Hubbell,  dr.,  26J0  c.  y.,  93,  2929, 
2930.    E.  Hall,  dr.,  19  and  290  c.  y.,  93,  2930. 

1896.  E.HaU,dr.,230o.y.  Hingston  &  Woods 
dr.,  300 c.y.,  96,2830. 

1899.  G.  H.  Breymann  &  Bros.,  dr.  bar  at  E. 
mouth,  250  c.  y.  Bay  City  Dredging  Co.,  dr.,  19.90 
0.  y.    00, 3980. 

1903.  G.  H.  Breymann  &  Bro.,  dr.,  16,  20,  and 
210  c.  y.,  s.  m.,  0.3, 1987. 

1905.  James  Davidson,  dr.,  250  c.  y.,  s.  m.,  06, 
1838. 

1908.  Central  Dredging  Co^  dr.,  16^0  c.  y., 
s.  m.;  Toledo  Dredge  &  Dock  Co.,  dr.,  280  c.  y., 
p.  m.,  08, 2117. 

1909.  G. H.  Breymann  &  Bro.,  dr.  131,942 c.y., 
18  and  250  c.  y.,  10, 2262. 

1911.  G.  H.  Brejraiann  &  Bro.,  dr.  3,025,000 
c.  y.,  12J  and  170  0.  y.,  11,  2455. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  ii,  41,  iii,  7,  34,  iv, 
61;  67,27;  68,24,37;  69,35;  70,45;  71,44;  73, 
41;  74,46,206;  76,51,63;  76,104,106;  77,112;  78, 
126;  79, 169;  80,  220;  81,  298;  83,  293;  83,  302, 
1863;  84,304;  86,  327;  86,322;  87,289;  88,263 
89,311;  90,280;  91,351;  93,336;  93,382;  94,355; 
96,390;  96,346;  97,442;  98,430,439,440;  99,511 
00,676;  01,555;  03,478;  03,524;  04,572;  06,582; 
06,648;  07,670;  08,727;  09,765;  10,844,861;  11, 
899;  13, 1075. 

Boards.  Convened,  Detroit,  Mich.,  Oct.  19, 
1882,  by  S.  O.  No.  82,  to  report  upon  proj.  for  imp.  of 
Saginaw  E.  R.,  83,  1863.  (Majs,  Robert,  Far- 
quhar,  and  Heap.) 


In  cIiaTge: 

Capt.  J.  N.  Macomb,  1856;  66,  iv,  59. 

Col.  T.  J.  Cram,  1866-70.  R.,  66,  iv,  58,  62,  73, 
75:  67, 146. 1^  230,  233;  68, 141,  151, 152;  69,  llo! 

Mai.  W.  McFarland,  1870;  70, 160. 

Maj.  O.  M.  Poe,  1870-73.  R.,  70,  150;  71,  177; 
73, 207. 

Maj.  G.  Weitzol,  1873-77.  B.,  74,  205;  76,  273, 
289;  76,  ii,  535,  547. 

Maj.  F.  Harwood,  1877-82.  R.,  77,  941;  78, 
1231;  79, 1659;  80,  2040;  81,  2248;  83,  2331. 

Maj.  F.  U.  Farquhai-,  1882-83;  83, 1835. 

Lt.  Col.  O.  M.  Poe,  1883-92.  B.,  83,  1858;  84, 
2041;  85,  2138;  86, 1826;  87,  2250;  (Col.)  88,  1963; 
89,  2248;  90,  2724;  91,  2772;  93,  2454. 

Maj.  W.  Ludlow,  1893.    B.,  93,  2924. 

Lt.  Col.  G.  J.  Lydeoker,  1894-1900.  R.,  94,  2243; 
96,  2828;  96,  2727;  97,  3012;  98,  2579,,  2600,  2004; 
99,  2985;  00,  3978. 

Maj.  W.  L.  risk,  1901.    R.,  01,  3139. 

Capt.  L.  H.  Beach,  1902-05.  R.,  03, 2186;  (Mai.) 
03, 1986;  04, 3074;  06,  2224. 

Capt.  Chas.  Keller,  1906.    R.,  06, 1837. 

Col.  C.  E.  L.  B.  Davis,  1907.    R.,  07, 1991. 

Lt.  Col.  C.  MoD.  Townsend,  1908-12.  R.,  08, 
2115;  09,  2098;  (Col.)  10,  2260;  11,  2454;  13,  2666. 

Assistants: 

Capt.  G.  J.  Lydecker,  68, 151. 

H.A.  Ufflers.    R.,  73,  207. 

H.  Gillman.    R.,  74,  20a 

Capt.  A.  N.  Lee.    B.,  75,  273;  76,  ii,  536. 

H.  Kallman.    B.,  84,  2044. 

B.  H.  Muehle.    R.,  85,  2140;  93,  2468. 

Lt.  J.  F.  Mclndoe.    R.,  98,  2603. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Macomb,  1866,  dr.  159,000  c.  y.,  at 
mouth  of  E.,  66,  iv,  59. 

By  Col.  Cram,  dr.  a  12'  Chan.,  250'  w.,  J95,417; 
Chan.  195'  w.,  $75,044,  66,  iv,  61.  1869.  For  an. 
dr.,  $1,600,  69, 110. 

■  By  Maj.  Weitzel,  1874,  imp.  in  vicinity  of  E. 
Saginaw,  by  dr.  and  protection  of  chan.  banks  by 
pile  revet.,  $66,000,  74,  207.  1876.  Addl.  to  com- 
plete the  imp.  in  vicinity  of  E.  Saginaw,  $51,920, 
76,  ii,  535.  1874.  D.  mouth  of  E.  to  14',  $100,000, 
75,  i,  290;  to  13',  $62,500,  75,  i,  290;  76,  ii,  547. 

By  Maj.  Harwood,  1869,  complete  existing  proj., 
$17,000,  79, 169, 1662. 

HARBOR  LINES. 

At  Saginaw,  05,  2235. 

LEGISLATION. 

Necessary,  to  obtain  jurisdiction  over  proposed 
imp.,  74,  207;  79, 1661. 

OPERATIONS. 

At  mouth  of  river: 

1866-67.  3,426  0.  y.  removed;  dr.  delayed  by 
accident,  67, 146. 

1867-68.    79,804  c.  y.  removed  by  dr.,  68, 141. 

1868-69.  24,699  c.  y.  removed  by  dr.,  com- 
pleting a  cut  12'  X  195'  x  6,800',  69, 110. 

At  CarroUton  and  other  bars  in  the  vicinity  of 
East  Saginaw: 

1874^76.    700'  of  piling  completed,  76,  273. 

1875-76.  2,255  1.  f.  of  pile  revet,  built  and 
33,643  c.  y.  dr.  from  CarroUton  Bar  during  the  year, 
76, 104. 

1876-77.  Work  resumed  on  pile  revet,  oppo- 
site CarroUton  Bar,  77, 112. 

1877-78.  CarroUton  revet,  connected  with  the 
mainland  at  both  extremities;  portion  of  the  work 
incomplete,  78, 126, 1231. 

1878-79.  CarroUton  imp.  completed;  wing 
dam  at  Zilwaukee  Bar  built.  CarroUton  Bar  being 
imp.  by  a  training  waU,  79, 169, 1660. 

The  whole  river: 

1879-80.  46,629  c.  y.  sand  dr.  from  chan.,  80, 
2041. 

1880-81.  Eepair  of  CarroUton  Bar  training 
waU  commenced;  sand  barrier  at  tail  of  CarroUton 
Bar  dr.  through,  and  dr.  commenced  under  Talbot 
contract,  81,  2249. 


[See  pp.  14-22  for  I 
Lexplanatlons,  ctc.J 
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1881-83.  In  the  upper  E.:  Carrollton  Bar 
revet,  completed  and  chan.  restored;  plank-beam 
wall  built  up;  revet,  and  Zilwaukee  wmg  dam  re- 
paired. In  lower  E.:  11,019  c.  y.  dr.,  8Z,  2332, 
2333. 

1888-83.  14,160  0.  y.  dr.  in  vicinity  of  Bay 
City  and  at  mouth  of  E.,  83, 1859. 

1883-84,.  247,185  c.  y.  dr.  from  E.  mouth  and 
vicinity  of  Bay  City,  84,  2042. 

1884-85.  97,410  c.  y.  dr.  in  vicinity  of  Bay 
City  and  at  mouth  of  E.,  85, 2138. 

1885-86.  10,200  c.  y.  dr.  from  mouth  of  Sagi- 
naw E.,  86, 1826. 

1886-87.  5,998  0.  y.  dr.  and  repairs  made  to 
Carrollton  revet.,  87,  2262. 

1887-88.  23,200  c.  y.  dr.  from  e.  chan.  and 
Chan,  across  bar;  repair  and  extension  of  beam 
wall  and  pile  revet,  continued  above  Bay  City,  88, 
1964. 

1888-89.  23,980  c.  y.  dr.;  Carrollton  revet, 
completed  to  1,145';  plank-beam  training  wall  com- 
pleted, 89,  2249. 

1889-90.    61,966  0.  y.  dr.,  90,  2727. 

1890-91.  10,346  c.  y.  dr.;  repairs  to  Carrollton 
revet,  and  Crow  Isld.  wing  dam,  91,  2774. 

1891-93.  137,992  c.  y.  dr.;  repairs  to  Carrollton 
revet,  and  wing  dam  at  Crow  Isld.  completed,  93, 
2456. 

1893-93.    15,728  c.  y.  dr.,  93,  2925. 

1893-94.    148,790  c.  y.  dr.,  94,  2244. 

1894-95.    30,228  c.  y.  dr.,  95,  2828. 

1895-96.  Eepairs  made  to  dikes,  and  121,787 
c.  y.  dr.,  96,  2728. 

1896-97.    7,097  c.  y.  dr.,  97,  3012. 

1899-00.  101,660  c.  y.  dr.  from  bar;  80,811  c.  y . 
dr.  from  R.,  00,  3978. 

1900-01.    38,831 0.  y.  dr.,  01, 3140. 

1903-03.    27,845  0.  y .  dr.,  03,  624, 1986. 

1903-04.  106,107  c.  y.  dr.,  and  wreck  removed, 
04, 3074. 

1904-05.  Wreckolsohr.  Garrett  SmSftremoved, 
05,  2224. 

1905-06.    51,753  c.  y.  dr.,  06, 1838. 

1906-07.    31,669  c.  v.  dr.,  07, 1991. 

1907-08.    40,549  0.  y .  dr. ,  08, 2116. 

1908-09.  110,786  c.  y.  dr.  in  section  A;  chan. 
12'  X  200'  dr.  from  Interurban  Br.  to  Michigan  Cen- 
tral ER.  br.,  09,  2098. 

1909-10.  Dr.  continued.  One  contract  com- 
pleted producing  chan.  12'  x  200'  from  Interurban 
Br., to  Michigan  Central  EE.  br.,  also  a  chan.  12'  x 
150'  400'  above  Center  St.  Br.  Under  new  contract 
131,942  c.  y.  dr.,  10,2260. 

1910-11.    69,181  c.  y.  dr.,  11,  2466. 

1911-13.    765,523  c.  y.  dr.,  13,  2655. 

PHYSICAL  CHAKACTEEISTICS. 

Formation  of  bar  at  mouth  of  E.,  66,  iv,  60. 
Peculiar  formation  of  conglomerate  clay,  forming 
bed  of  chan.,  66,  iv,  60;  67, 146. 
Height  of  spring  freshets,  74, 208. 
.Iction  of  winds  on  E.  current,  74,  208. 
Eeduction  in  general  d.,  00, 3978. 

PLANS.    (See  Estimates  and  Projects.) 
By  Capt,  Macomb,  1856,  dr.  chan.  through  bar  off 

mouthoftheE.;  est.  dr.,  159,0000.  y„  66,iv,  59.    ,  ' 
By  Maj.  Weitzel,  1861,  d.  chan.  at  month  to  14''; 

est. dr.,  100,000 c.y.    D. chan. to  13';est., 60,000c.  y. 

75, 290;  76,  ii,  547. 

PRIVATE  (CORPORATE)  WORK. 

S80,000  raised  by  local  taxation  and  expend,  in  dr. 
In  vicinity  of  E.  Saginaw,  74, 208. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Cram,  1866,  dr.  entire  new  chan.  through 
the  bar  off  mouth  12'  x  196'  (or  250')  x  3.274;  est., 
$95,417,  66,  iv,  59-61;  67, 146;  68,  141.  L.  of  chan. 
as  completed,  6,800',  69, 110. 


By  Maj.  Weitzel,  1874,  removing  CarroUton  and 
other  bars  in' vicinity  of  E.  Saginaw  by  dr.  and  pro- 
tection of  banks  by  pile  revet.;  est.,  $56,000,  74, 
205-209;  75,  274.  Experience  proves  that  more 
extensive  works  will  be  required  at  Carrollton, 
Zilwaukee,  and  New  York  Bars;  est.,  $51,920,  76, 
ii,  535. 

By  Maj.  Harwood,  1877,  biilkhead  from  the  upper 
end  of  revet.,  across  to  Hoyt's  mill  site,  thereby  cut- 
ting oil  the  ciurent  behind  the  revet,  and  confining 
it  to  the  main  chan.,  77,  941. 

In  1881  Maj.  Harwood  proposed,  at  and  below  Bay 
City,  securing  14'  in  that  portion  of  chan.  in  front  of 
Bay  City,  and  restoring  and  d.  the  chan.  of  entrance 
from  Saginaw  B.  to  14',  81,  2260. 

By  BE.,  1882,  removal  of  snags,  logs,  and  store 
booms  projecting  into  the  chan.;  excavation  of 
chan.  12'  X  200'  bet.  the  junction  of  Tittabawassee 
and  Shiawassee  Es.  and  Portsmouth  Br.  at  Bay 
City;  excavation  of  chan.  14'  x  200'  through  shoals 
in  vicinity  of  Bay  City,  and  across  bar  at  mouth  of 
E.;  est.,  $446,000,  83, 1866, 1867;  84,  2041. 

Amount app .  1882 to  1886,  incl. ,  $208,750.  Amount 
est.  to  complete  proj.,  $337,260.    86, 1828. 

By  Gen.  Poe,  1892,  expend,  app.  of  1892,  $100,000, 
in  dr.  bar  at  mouth,  Essexville  Bar,  West  Chan., 
and  above  Bay  City,  93,  2926. 

In  1897  Lt.  Col.  Lydecker  est.  $482,625  to  imp.  E. 
as  contemplated  by  act  June  3,  1896  (see  Surveys), 
98,  2002. 

Lt.  Col.  Lydecker,  1899,  believed  that  the  best 
plan  for  imp.  E.  would  be  by  U.  S.  plant,  which 
would  cost  $125,000  for  constr.  and  mainten.  and 
operation  for  1  year,  $50,000  an.  for  the  next  5  years, 
after  which  period  the  H.  imp.  could  be  maintained 
for  about  $20,000  an.,  99,  2986. 

Act  Jime  13,  1902,  an.  imp.  of  Flint,  Shiawassee, 
and  Bad  Rs.,  in  connection  with  the  Saginaw  R.; 
est.,  not  to  exceed  $12,600,  03, 479. 

Act  of  1905  diverted  sums  app.  for  Flint,  Shiawas- 
see, and  Bad  Es.  to  imp.  of  Saginaw  R.,  05,  583, 
2224. 

Act  June  26, 1910,  au.  chan.  18'  x  200',  Saginaw  B. 
to  mouth  of  R,,  and  16'  from  that  point  to  jimction 
with  the  Tittabawassee  R.;  est.,  $688,000,  with 
$20,000  an.  mainten.  (H.  D.  740,  61st,  2d),  10,  845. 

STJRVETS. 

By  Capt.  Macomb,  T.  E.,  1856,  66,  iv,  59. 

Sotmdmgs  and  borings  through  the  ice  by  Col. 
Cram,  1887,  67, 148. 

Resur.  under  direction  of  Maj.  Poe,  by  H.  A. 
Ulflers,  1871.    R.,  73,  207. 

Sur.  in  vicinity  of  E.  Saginaw,  under  the  direc- 
tion of  Maj.  Weitzel,  by  H.  Gillman,  1874.  R.,  74, 
208-209. 

Sur.  of  mouth  by  Maj.  Weitzel,  1875.  R.,  76, 
289. 

Under  direction  of  Maj.  Harwood,  of  Carrollton 
Bar,  1877.    B.,  78, 1234. 

Eesur.  of  upper  R.,  1881,  83,  2332. 

Sur.  of  a  shoal  in  the  vicinity  of  n.  part  of  Bay 
City  made,  1893,  by  Maj.  Ludlow,  93,  2928.  Surs. 
made  at  various  bars,  1894,  by  Lt.  Col.  Ludlow, 
94,  2244.  Eesur.  of  R.  made,  1895,  by  the  same 
officer,  95,  2829.  Ex.  of  chan.  "bet.  Saginaw  and 
d.  w.  in  the  B.  made,  1898,  by  Lt.  Col.  Lydecker, 
98,2679. 

Sur.  of  R.  from  its  head  to  a  point  in  Saginaw  B. 
with  view  to  chan.  14'  x  200'  and  16",  au.  act  June 
3,  1896;  made,  1897,  by  Lt.  Col.  Lydecker  (see 
Projects),  98,  2600,  2604. 

Minor  surs.,  99,  2986;  00,  3978;  06,  1837;  08, 
2115. 

For  estab.  H.  lines,  05, 224. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  with  view 
to  securing  20',  Saginaw  B.  to  Titta"bawassee  E. 
R.  by  Col.  Townsend,  1909  and  1910;  est.,  $686,000 
(H.  D.  740,  61st,  2d),  10,  861. 

Cong,  docs.,  etc.,  renting  to  exs.,  surs.,  plans 
ete.j  13, 1076. 

M:aps.  (H.  D.  740,  61st,  2d.)  Of  the  E.,  79, 
1662;  84,  2042;  86,  2160;  03, 1986. 
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PP-68 


TITTABAWASSEE  RIVER,  MICH. 


COMMERCE. 

Description  of.  For  more  than  30  years  the  E. 
has  been  in  the  possession  of  a  logging  company, 
and  in  1894  there  was  no  immediate  or  prospective 
demand  for  its  imp.,  95,  2849. 

ENGIIVEEBS. 

Cblet  ol  Engineers. 


In  charge. 
B.,  95,  2848. 


B.,  95,  396. 
Lt.  Col.  G.  J.  Lydecker,  1894-95. 


Assistant.    B.  H.  Muehle.    B.,  95,  2849. 

FHTSICAL  CHABACTEBISTICS. 

Description  of.  The  R.  a  connection  of  the 
Shiawassee,  the  two  together  forming  the  Sagioaw 
B.,  95,  2849. 

SUB  VET. 

Ex.  from  Saginaw  to  head  of  navigation  au.  act 
Aug.  17,  1894;  made,  1894,  by  Lt.  Col.  Lydecker 
(B.  unfav.),  95,  2848. 


PP-69(a)    SHIAWASSEE,  BAD,  AlVD  FLINT  RIVERS,  MICH. 


COMMEBCE. 

Description  of;  that  of  Flint  B.  unimportant, 
95, 2854. 

ENGIIVEEBS. 

Chief  of  Engineers.    B.,  95,  396;  98,  439. 

In  charge.    Lt.  Col.  G.  J.  Lydecker,  1895-98. 
B.,  95,  2852;  98,  2600. 

Assistants: 

Lt.  J.  F.  Molndoe.    E.,  98, 2603. 

B.H.  Muehle.    B.,  95, 2854. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  95,  2854,  2856. 
The  Shiawassee  unites  with  the  Tittabawassee 
near  the  city  of  Saginaw,  Mich.,  forming  the  Sagi- 


naw R.  The  Flint  and  Bad  Rs.  are  tributaries 
of  the  Sliiawassee,  and  respectively  enter  it  about 
6  and  10  m.  above  its  mouth,  95,  2852. 

PBOJECTS. 

In  1897  Lt.  Col.  Lydecker  est.  it  would  cost 
$21,000  to  imp.  the  Shiawassee  and  Bad  Bs.,  but 
that  a  temporary  imp.  could  be  made  for  SS,000; 
and  $15,000  to  imp.  the  Flint  R.  as  far  as  prac- 
ticable, 98,  2602,  2603. 


SUB  VETS. 

Ex.  of  the  Shiawassee  B.  from  Saginaw  R.  to 
Bad  R.,  of  Bad  R.  to  the  village  of  St.  Charles, 
and  of  Flint  R.  to  head  of  navigation,  au.  act  Aug. 
17,  1894;  made,  1894,  by  Lt.  Col.  Lydecker  (E. 
unfav.  to  Flint  R.),  95, 2852. 


PP-75 


QUANICASSEE  RIVER,  MICH. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  89,  319. 

In  charge.    Col.  O.  M.  Foe,  1888.    B.,  89,  2284. 

PHTSICAl  CHABACTEBISTICS. 

"Impossible  to  d.  chan.";  Sebewaing  not  within 
15  m.  of  R.,  89,  2284. 


SUB  VETS. 

Ex.  "of  Quanicassee  R.  to  d.  chan.  from  mouth 
to  village  of  Sebewaing  to  12',"  au.  act  Aug.  11, 
1888;  made,  1888,  by  Col.  Foe  (K.  unfav.),  89, 2284. 


PP-76      SEBEWAING 


HARBOR    (River), 
MICH. 


SAGINAW    BAT, 


APPBOPBIATIONS. 

1875,  $8,000,  75, 5L 
7,000,81,2251. 
6,000,97,3014. 
32,000,99,2988. 
5,000,05,2225. 
2,000,07,1993. 


1881, 


1905, 
1907, 


Total,  69,000 

COMMERCE. 

The  approach  of  EUiy  but  the  smallest  coasting 
vessels  will  always  be  impracticable,  73, 307. 

Description  of,  93,  2952. 

In  1900,  885,080 1.,  01,  3143;  in  1904, 14,770  t.,  06, 
222G. 

C.  of  this  R.  has  diminished  from  year  to  year 
and  in  1908  amounted  to  1,325 1.,  10,  2262. 


CONTBACTS. 

1875.    J.  P.  Clark,  dr.,  76,  ii,  537. 

1880.    T.  M.  Hubbell,  dr.,  260  o.  y.,  81,  2252. 

1899.    Campbell  Bros.,  dr.,  16*  c.  y.,  00,  39S2. 

1906.  C.  B.  Curtiss,  dr.  and  bldg.  pile  revet, 
(prices  given),  06, 1839. 

1908.  T.  B.  Creswell,  lease  of  dr.  plant,  $10 
per  working  hour,  OS,  2117. 


ENGINEEBS. 
Chief  of  Engineers.    B.,  73,  42;  75,  51,  63; 

76,  104;  79,  170;  SO,  220,  221;  81,  299;  83,  294; 
84,  308;  91,  362,  2804;  93,  388;  95,  397;  96,  346, 
361;  97,  443;  98,  431;  99,  613;  00,  677;  01,  657; 
02,  479;  03,  625;  04,  574;  05,  584;  06,  650;  07, 
672;  08,  729;  09,  767;  10,  847;  11,  902;  12,  1077. 
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In  chaTge: 

Maj.  G.  Weitzel,  1873-76.  R.,  73,  306;  75,  276, 
290;  76,  li,  637. 

Maj.  F.  Hai-wood,  1879-84.  R.,  80,  2043,  2044; 
81,  2251;  89,  2334;  84,  2079. 

Col.  O.  M.  Poe,  1891.    R.,  91,  2804. 

Maj.  W.  Ludlow,  1893.    R.,  93,  2950. 

Lt.  Col.  G.  J.  Lydecker,  1896-1900.  K.,  96,  2743; 
97,  3014;  98,  2581;  99,2987;  00,  3981. 

Maj.  W.  L.  Fisk,  1901.    R.,  01,  3142. 

Capt.  L.  H.  Beacli,  1902-05.  R.,  03,  2187;  03, 
1987;  04, 3075;  05,  2225. 

Capt.  Chas.  Keller,  1906.    R.,  06, 1839. 

Col.  C.  E.  L.  B.  Davis,  1907.    B.,  07, 1993. 

Lt.  Col.  C.  McD.  Townsend,  1908-12.  R.,  08, 
2117;  09,  2100;  10,  2262;  11,  2456;  13,  2657. 

Assistants: 

H.  A.  Ulfflers.    R.,  73,  307. 

Capt.  A.  N.  Lee,  75,  290;  76,  U,  537. 

B.H.  Muehle.    R.,  93,  2961. 

OPERATIONS. 


1875, 

637. 
1880-81. 
1881-83. 
1899-00. 
1900-01 
1901-03, 


Dr.  Chan.  6'  x  100'  x  2,000',  76,  104,  ii. 


13,279  0.  y.  dr.,  81,  2261. 
11,332  c.  y.  dr.,  83,2334. 
10,770  0.  V.  dr.,  00,  3982. 
46,828  c.  y.  dr.,  01, 567. 
53,257  c.  y.  dr.,  03,  2188. 
1903-03.    79,256  c.  y.  dr.,  03,  1988. 
1903-04.    16,789  c.  y.  dr.,  04,  674,  3076. 
1905-06.    16,735  c.  y.  dr.  and  cast  over  on  n. 
bank  of  E.,  06, 1839. 

1907-08.    Dr.   plant  worked  37|  hours,   and 

completed  cut  24'  wide  through  the  bar,  08,  2117. 

1908-09.    7,886  c.  y.  dr.;  chan.  76'  w.,  7'  to  8' 

d.,  and  1,400'  1.,  made  through  bar  at  mouth,  09, 

2100. 

PHTSICAL  CHARACTERISTICS. 

Description,  73,  307;  76,  275,  291;  91,  2805;  93, 
2952. 

Material  removed:  Clay  mixed  with  sand  and 
gravel,  76,  ii,  537. 

A  small  stream  not  over  60'  w.,  93,  2952. 

Filling  in  chans.,  03, 1938. 

Shoaling,  05,  2225;  07, 1993. 

Outer  chan.  in  good  condition  for  about  IJ  m., 
beginning  from  outer  end.  Available  d.  over  entire 
imp.  not  over  7'.    Banks  cast  up  on  both  sides  of 


cut  further  inshore  have  caved  in,  reducing  w.  of 
dr.  Chan.,  07, 1993. 

Max.  draft,  June  30,  1910,  m.  1.  w.  over  shoalest 
part  of  R.,  was  6.5',  10,  847. 

PRIVATE  WORK. 

$16,000  expend,  by  private  enterprise  in  opening 
the  R.,  73,  307;  75,  291. 

PROJECTS. 

By  Capt.  Lee,  1874,  concurred  in  by  Maj.  Weitzel, 
dr.  cut.  100'  w.,  6'  d.  from  mouth  of  R.  to  6'  curve 
in  B.;  expend,  the  app.  of  1876,  $8,000,  and  sowing 
of  wild  rice  on  the  banks;  straightening  and  d. 
the  R.  as  far  as  funds  available  would  permit,  75, 
291,  292.    , 

By  Maj.  Harwood,  1880,  excavation  of  a  chan. 
50'  w.  and  7'  d.to  Saginaw  B.;  est.,  $7,000,  80, 
2045.    Work  completed  in  1881,  83,  2334. 

In  1895,  Lt.  Col.  Lydecker  est.  that  it  would  cost 
$37,000  to  imp.  the  R.,  96,  2744,  by  dr.  at  the  en- 
trance a  chan.  100'  w.  and  8'  d.  for  a  1.  of  15,000';  the 
plan  of  imp.  adopted,  97,  3014. 

R.  is  not  regarded  as  worthy  of  continued  imp., 
expend,  being  deemed  out  of  proportion  to  C.  m- 
volved;  expend,  for  mainten.  not  to  exceed  $2,000 
per  an.,  08, 2117. 

SURVEYS. 

Under  direction  of  Maj.  Weitzel,  by  H.  A.  Ulfiers, 
1873.    R.,  73,  306,  307. 

Under  direction  of  Maj.  Weitzel,  by  Capt.  A.  N. 
Lee,  1874,  75,  290. 

Under  direction  of  Maj.  Harwood,  1879,  a  resur. 
in  progress,  79, 170. 

Au.  act  Mar.  3,  1879;  made,  1880,  by  Maj.  Har- 
wood, 80,  2044.  Resur.,  to  obtain  a  12'  chan.  (R. 
imfav.),  84,  2079. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Col.  Poe 
(R.  unfav.),  91, 2804. 

Ex.  au.  act  July  13, 1892;  made  by  Maj.  Ludlow 
1893  (R.  fav.),  93,  2961. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Lydecker,    1895    (see    Projects),    96,    2743. 

In  Apr.,  1908,  an  ex.  of  R.  was  made  and  chan. 
was  found  to  be  blocked  by  bar  at  mouth  of  R.,  with 
2.6'  of  water  over  it,  08, 2117. 

Ref.  to  ex.  or  sur.  reports,  maps,  plans,  H.  D.,  etc., 
13, 1078. 

Maps.    03, 1988. 


PP-77(a)  CASEVILLE,  MICH.     (Harbor  at.) 


ENGINEERS. 

Cblet  of  Engineers. 

664. 


R.,  81,  301;  84,  308;  06, 


In  charge: 

Maj.  F.  U.  Farquhar.    R.,  84,  2077. 
Maj.  L.  H.  Beach,  06, 646. 


Assistant.    C.  P.  Gilbert.    R.,  84, 2077. 

SURVEYS. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Maj.  Farquhar 
(R.  unfav.),  84, 2077. 

Ex.  au.  act  Mar.  3,  1905;  made,  190.5,  by  Maj. 
Beach  (R.  unfav.)  (H.  D.  192,  69th,  1st),  06, 664. 


PP-77  (b) 


PIGEON  RIVER,  MICH.> 


COMMERCE. 

Local,  87, 2208. 

ENGINEERS. 

Chief  of  Engineers. 


In  charge: 

Capt.  D.  W.  Lookwood.    R. 

Mtu.  Chas.  KeUer,  10, 801. 


PHYSICAL  CHARACTERISTICS. 

Description,  87, 2207. 

R.,  87,  286;  10, 831.  SURVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Capt. 
Lockwood  (R.  unfev.),  87, 2207. 
87,  2207.  Pre.  ex.  au.  act  Mar.  3, 1909.    R.  by  Maj.  Keller, 

Sept.  21, 1909  (H.  D.  413,  61st,  2d)  (unfav.),  10.  831. 


1  Sur.— B.,  Jan.  30, 1837;  est.,  $83,860.52.    (H.  D.  482, 55th,  2d.) 


1440    INDEX  TO  REPORTS  CHIEF  OF  ENGINEERS,  XJ.  S.  ARMY,  1866-1912. 


PP-78  (a) 


PINNEBOG  RIVEK,  MICH. 


ENGINEERS. 

Chief  of  Engineers.    B.,  87, 294. 

In  charge.    Lt.  Col.  O.  M.  Poo,  1886 
2274. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of,  87, 2274. 


B.,  87, 


SURVEY. 

Ex.  au.  act  Aug.  5,  1886;  made,  1887,  by  Lt.  CoL 
Foe  (B.  unfav.;  cost  too  great),  87, 2274. 


PP-78  (b) 


PORT  CRESCENT,  MICH. 


COMMEBCE. 

Unimportant,  73, 304. 


Assistants: 

H.  A.  Ulflers.    B.,  73,  304. 

W.  C.  Sauer,  73, 304. 


PHTSICAI  CHABACTEBISTICS. 

Described,  73, 304,  305. 

SUBVET. 

O.  M.  Poe,  1872-73.    B.,  73,         Under  the  direction  ol  Maj.  Poe  (E.  milav.),  by 
H.  A.  Ulflers  and  W.  C.  Sauer,  1872,  73, 304. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  7S,  42;  73, 41. 


In  charge. 

304. 


PP-79 


PORT  AUSTIN,  MICH. 


ENGINEERS. 

Chief  of  Engineers. 


B.,73,42;  73,41;  89,319. 


In  charge.  Maj.  O.  M.  Poe,  1872-88.  B.,  73, 
302;  (Col.)  89,  2280. 

Assistant.    H.  A.  Ulflers.    B.,  73,  302. 

PLAN. 

By  H.  A.  Ulflers,  1873,  concurred  in  by  Maj.  Poe, 
break'r  on  the  24'  curve,  with  a  cross  section  of 
32';  est.,  $864,000,  or  on  the  18'  curve,  with  cross 
section  ol  24';  est.,  $588,000,  73,  302,  303.    "The 


break'r  proposed  is  in  my  opinion  the  only  way  of 
securing  adequate  protection  in  all  weathers.  A 
glance  at  the  est.  will  show  this  to  be  a  costly 
plan,  *  *  *  not  justified  in  view  of  the  pro- 
posed H.  of  refuge  on  the  Lake  Huron  side  of 
Point  Aux  Barques."  Extract  from  B.  of  Maj. 
Poe.    73,302. 

SUBVET. 

Under  the  direction  of  Maj.  Poe,  by  H.  A.  Ulflers, 
1872.    B.,  73,  302. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Col. 
Poe  (B.  unfav.),  89, 2280. 


PP-80 


POINTE  AUX  BARQUES,  MICH. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  04,  581,  3088. 

Boards.    BEBH.    B.,  04, 3090. 

In  charge.    Maj.  L.  H.  Beach,  1904.    B.,  04, 


SUBVET. 

Pre.  ex.  au.  act  June  13,  1902,  with  view  to  imp. 
as  a  H.  of  refuge.  B.  by  Maj.  Beach,  Jan.  15, 1903 
(H.  D.  74,  68th,  2d)  (unfav.),  04,  681,  3088. 


PHYSICAL  CHABACTEBISTICS. 

Bottom  is  rocky  and  irregular,  with  dangerous 
rooky  coast,  04, 3089. 


[See  pp.  14-22  for  "1 
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PP-83     HARBOR  BEACH,  LAKE  HURON,  MICH.     (Harbor 

of  refuge.) 


APPROPRIATIONS,  i 

1871,       $100,000, 


1872, 

100,000, 

1873, 
1874, 

75,000, 
76,000, 

77, 929;  79, 1646 

1875, 

100,000, 

1876, 

75,000, 

1878, 

100,000,78,125. 

1879, 

75,000,79,16a 

1880, 

75,000,80,207a 

1881, 

50,000,81,2272. 

1882, 

75,000,83,2370. 

1884, 

75,000,84,2048. 

1886, 

75,000,86,1833. 

1888, 

70,000,88,1970. 

1890, 

30,000,90,2732. 

1892, 

160,000,92,2467. 

1894, 

20,000,95,2832. 

1896, 

16,000,96,2731. 

1899, 

50,000,99,2989. 

1900, 

150,000,00,3984. 

1902, 

7,600,08,2189. 

1904, 

60,000,04,3070. 

1905, 

200,000,05,2227. 

1907, 

160,000,  07, 1997. 

1909, 

*10,000,O9,2102. 

1910, 

100,000, 

10,  2263. 

Total,  2,063,500  (less  830,000  carried  to  surplus 
lund  and  incl.  misc.,  $2,026,367.21, 13, 2658). 

COSIAIERCE. 

Eequirements  of,  discussed,  H.  D.  60,  41st,  3d,  p. 
95,  73,  219. 

No  cioubt  as  to  importance  of  the  work  (Maj.  Foe), 
73,  213;  74,  211. 

Importance  does  not  justify  the  expense  (BE.), 
73, 295. 

Its  importance  estab.  by  experience  (Maj.  Weit- 
zelj,  75,  277;  76,  ii,  540. 

H.  used  by  637  boats  in  one  season,  78, 125, 1222. 

List  of  vessels  using  the  H.,  1875  to  1879,  79, 1645, 
1649. 

Statement  of  vessels  seeking  refuge  at  H.,  1877  to 
1886,  incl.,  87,  2261. 

Importance  of  the  H.  to  the  general  lake  C,  89, 
2256;  93,  2468. 

Continually  increasing  each  year,  93,  2931;  94, 
2249;  95,  2832;  98, 2683. 

Grand  total  of  vessels  that  found  shelter,  1877-^, 
incl.,  27,465;  total  tonnage,  9,664,107  t.  Vessels 
sheltered,  1877,  had  an  average  tonnage  of  289  t.; 
in  1899,  544 1.,  00,  3983. 

Number  of  vessels  entering  H.  of  refuge  during 
1901, 1,427,  tonnage,  958,302 1.,  03,  481. 

Benefits  of  H.  to  C,  06, 1843. 

1912,  060  vessels  sheltered;  tonnage,  671,864  t., 
13,1079. 

Vessels  drawing  19'-20'  can  lie  safely  in  H.,  13, 
1079. 

CONTRACTS. 

1874-78.  Dale  &  Davidson,  74,  209.  H.  B. 
Dale.  Hemenway  &  Hays,  77,  926;  78,  1219. 
C.  S.  Barker,  removing  wreck,  77,  926;  and  bowl- 
ders, 78, 1219. 

1879.  Farris  &  Garfield,  for  timber,  0.  J.  Jen- 
nings, for  St.,  79, 1647. 

1880.  J.  W.  McGinn,  timber.  H.  T. Stock, fur- 
nishing dr.,  $7.60  per  hour.  Ducharme,  Fletcher 
&  Co.,  iron,  m  lb.    80,  2076. 

1881.  C.  F.  Dunbar,  furnishing  dr.,  tug,  and 
SCOWS,  $7.60  per  hour,  81, 2272. 

1883.  T.  M.  Hubbell,  use  of  tug,  83,  2370. 
J.  Van  Buskirk.  timber,  83, 1871.  J.  Stover,  iron, 
34  lb.  J.  Hickler,  hire  of  dr.,  tug,  and  2  scows,  83, 
1872. 

1883.  Blanchard  &  McAlpine,  use  of  tug,  83, 
1872. 


1884.  Brooks,  Joslyn  &  Co.,  timber  and  plank. 
G.  Talbot,  furnishing  a  dr.,  a  tug,  and  2  dump 
scows.  C.  Currie,  furnishing  tag.  W.  H.  McCurdy 
&  Co.,  iron,  85,  2151. 

1886.    I.  P.  Donaldson,  paints  and  oils,  86,  2157. 

1886.  Brooks  &  Joslyn,  tunber,  86,  1830. 
H.  D.  Edwards,  supplies,  86, 1833.  J.  Jenks  &  Co., 
supplies,  86,  1834.  D.  Bell,  steam  launch  constr., 
$5,250,  86, 1837.  H.  Howard  &  Co/,  furnishing  tim- 
ber and  iron,  87, 2268. 

1887.  Brooks,  Joslyn  &  Co.,  timber;  Ducharme, 
Fletcher  &  Co.,  iron;  McNeills  &  Johnson,  St.,  87, 
2258. 

1889.  H.  M.  Loud,  timber  and  planks,  $8,- 
220.69;  Fletcher,  Jenks  &  Co.,  bolts  and  spikes, 
$1,028.66;  E.  G.  Johnson,  St.,  $470  per  cord,  89, 
2267.  Detroit  Boat  Works,  lengthening  and  repair- 
ing   Steam    launch,    $2,836,    90,    2732. 

1890.  H.  D.  Edwards  &  Co.,  ship  chandlery, 
$189.66;  J.  Jenks  &  Co.,  coal,  $375;  C.  E.  Mitchell, 
hire  of  1  dr. ,  1  tug,  and  2  dumj)  scows,  $7.90  per  hour; 
H.  M.  I,oud,  timber  (white  pine),  $19.50  per  M  f.  b. 
m.,  90,  2733. 

1891.  H.  D.  Edwards  &  Co.,  ship  chandlery, 
$133;  J.  Jenks  &  Co.,  coal,  $426,  91, 2779. 

1898.    J.  Jenks  &  Co.,  coal,  $425,  93, 2467. 

1893.  Dunbar  &  Sullivan,  dr.,  43i|:  c.  y.,  93, 
2935.  H.  Howard,  white  pine,  $22  per  M  f.  ($1,- 
863.64).  H.  N.  Loud,  hemlock  timber,  $12  per  M  f. 
($3,040.40).  Parkhurst  &  Wilkinson,  ironwork, 
2.4$  lb.  ($1,022.92).  93,  2936.  F.  S.  Shurick,  tim- 
ber, $28  per  M  f.  ($1,367.71),  94,  2247.  Michigan 
Bolt  &  Nut  Works,  bolts,  $2.07i  per  100  lbs.  ($497.27) 
94,  2247,  2248. 

1903.  Hugo  &  Tims,  rebuilding  superstr.  of 
main  p.,  $115.51 1.  f.,  04, 3077,  3080. 

1905.  James  Davidson,  dr.  test  pits  in  H.,  06, 
2228.  Murray  Co.,  reconstr.  part  of  superstr.  of 
main  p.  (contract  surrendered  Apr.  19,  1906),  06, 
1840. 

1906.  Hugo  &  Tims,  rebuilding  in  concrete 
second  section  of  superstr.  of  main  p.,  $108.62 1. 1., 
06, 1843. 

1907.  Hugo  &  Tims,  rebuilding  in  concrete  re- 
maining portion  of  main  p.,  $119.98 1.  f.,  07, 1996. 

1911.  Burk,  Smith  &  Nelson,  rebuilding  in  con- 
crete superstr.  of  n.  p.  and  of  pierhead  of  s.  p.  (prices 
given),  11,  2457. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  70, 46;  H.  D.  60, 41st, 
3d,  p.  8,  71, 44;  78,41;  73,41;  74,47;  76,61;  76, 
106;  77, 110;  78, 126;  79, 167;  80,  222;  81,  302; 
88,  296;  83,  303;  84,  305;  86,  328;  86,  322;  87, 
290,  291;  88,  264;  89,  312;  90,  281;  91,  353:  93, 
337;  93,  384;  94,  366;  96,  391;  96,  346;  97,  444; 
98,  432;  99,  513;  00,  578;  01,  557;  08,  480;  03, 
626;  04,  575;  06,  S84;  06,  652,  664;  07,  674;  08, 
730;  09,  768;  10,  847;  11, 902;  13, 1078. 

Boards.  Convened  Oct.  19, 1871,  78, 209;  exam- 
ined proposed  sites,  reported  against  them,  recom. 
further  ex.  made  near  Ft.  aux  Barques,  and  ad- 
journed, 73, 210.  Reconvened  July  17, 1872;  recom. 
ex.  be  continued  to  the  s.  not  to  exceed  40  m.  from 
Ft.  aux  Barques,  and  adjourned,  73,  212.  Again 
reconvened  Oct.  9,  1872;  discussed  the  merits  of 
various  sit«s,  adopted  that  at  Sand  Beach  as  the 
least  expensive,  and  submits  proj.  for  break'r  there 
to  cost  $1,4.52,650,  73,  294;  but  does  not  recom.  so 
large  an  expend.,  73,  294.  (Cols.  Macomb  and 
Woodruff,  Et.  Col.  Foster,  and  Majs.  Comstock, 
Foe,  and  Farquhar;  the  latter  relieved  before  final 
action,  73,  295.) 

In  charge: 

Maj.  O.M.  Foe,  1870-73;  70,46.  R.,  73, 209, 217; 
H.  D.  00,  41st,  3d,  p.  93. 

Maj.'G.  Weitzel,  1873-82.  R.,  73,  292,  295;  74, 
209;  76,  276;  76,  ii,  538;  77,  925;  78,  1219;  79, 
1646;  80, 2074;  81,  2270;  88,  2369. 


*  Allotment.               '  Least  amount  required  an.,  $200,000, 73, 296;  76, 277;  76, 11, 540. 
30462°— H.  Doc.  740,  63-2 91 
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Lt.  Col.  O.  M.  Poe,  1883-92.  B.,  83,  1870;  84, 
2046;  85,  2151;  86,  1829,  1836;  87,  2256,  2261; 
(Col.),  88, 1968, 1972;  89,  2254;  90,  2729;  91,  2776; 
9S,  2464. 

Maj.  W.  Ladlow,  1893.    R.,  93,  2931. 

Lt.  Col.  G.  J.  Lydecker,  1894-1900.  B.,  94,  2247; 
95,  2831;  96,  2730;  97,  3015;  98,  2683;  99,  2988; 
00  3983 

liaj.  W.  L.  risk,  1901.    B.,  01, 3144. 

Capt.  L.  H.  Beach,  1902-06.  B.,  08, 2189;  (Maj.), 
03,  1989;  04,  3077;  OS,  2226. 

Capt.  Chas.  Keller,  1906.    B.,  06, 1840. 

Col.  C.  E.  L.  B.  Davis,  1907.    B.,  07, 1994. 

Lt.  Col.  C.  McD.  Townsend,  1908-.  B.,  08, 2118; 
09,  2101;  (Col.),  10,  2263;  11,  2457;  13,  2658. 

Assistants: 

W.  H.  Hearding,  H.  D.  60,  41st,  3d,  pp.  93,  95. 

Capt.  J.  A.  Sraitli.    B.,  73,  218. 

H.  A.  UMers,  78,  217. 

R.  J.  Cram.  73,  217;  76,  276. 

Capt.  A.  N.  Lea.  B.,  74,  209;  75,  276;  76,  ii, 
538;  77,931.    - 

C.P.Gilbert, 75, 276;  77,926;  78,1220.  R.,78, 
1220;  79, 1647;  80,  2076;  81,  2273;  83,  2370;  S3, 
1872;  84,  2048. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Poe,  break'r  at  Sand  Beach,  $328,000,  H. 
Ex.  D.  60,  41st,  3d,  p.  96;  S600,000,  7J,  44;  73,  213. 

By  Capt.  Smith,  break'r  at  Port  Hope,  1477,744, 
71,  44;  73,  221. 

By  BE.,  Sand  Beach  break'r,  $1,452,550,  73,  294; 
78, 1120. 

Est.  and  actual  cost  compared,  7  7, 927.  Probable 
cost  based  on  experience,  $886,000,  77,  929;  78, 
1220;  .79  ,1646. 

LEGISLATION.    (See  Appropriations.) 
Act  for  government  oIH.  submitted  by  Maj.  Weit- 

zel,  77,927;  78,1220. 
Reasons  lor  its  necessity,  77, 929;  79, 1645. 

OPERATIONS.    (See  Surveys.) 

1873-7.3.  Proposals  advertised  for  Apr.  19, 1873. 
First  contract  awarded  to  Dale  &  Davidson  May  20, 
1873.    73,  296,  297,  298. 

1873-74.    Preparations;  4  cribs  sunk,  74,  209. 

1874-76.  1,485  1.  f.  of  break'r  (24  cribs)  settled 
to  June  30, 1875,  75,  276. 

1876-76.  3,070  1.  f.  of  breai'r  to  June  30,  1876, 
76, 106.  Cribs  38'  x  66',  25'  x  50',  and  18'  x  45'  sunk 
without  superstr.,  76,  ii,  538;  by  Maj.  Houston's 
method,  75,  276.  P.  light  estab.  Oct.  25, 1875,  76, 
ii,.538. 

1876-77.  9  cribs  sunk  m  1877,  77,  931;  and 
2,310'  of  sea  arm  in  place,  77,  110.  Removal  of 
wreck  of  City  of  Buffalo,  77, 930. 

1877-78.  Superstr.  built  over  13  cribs  and  5 
cribs  built  and  sunk;  bowlders  removed,  78, 125. 
Rmairs,  78, 1219, 1220. 

1878-79.  Superstr.  of  6  cribs  completed,  the 
bottoms  for  several  more  were  finished,  and  a  small 
quantity  of  dr.  done,  79, 167. 

1879-80.  585 1.  f.  cribwork  placed  in  extension 
of  lake  arm  of  break'r;  660 1,  f.  superstr.  built  and 
filled,  80,  2074,  2076. 

1880-81.  686  1.  f.  superstr.  built;  580  1.  f.  crib- 
work  sunk  in  extension  of  lake  arm  of  break'r,  81, 
2271. 

1881-83.  620 1.  f.  cribwork  added  to  lake  arm  of 
break'r,  83, 2369. 

1883-83.  520  1.  f.  cribwork  added  to  s.  arm  of 
break'r,  83, 1870. 

1883-84.  2,755 1.  f.  cribwork  placed  in  break'r; 
49,039  c.  y.  dr.,  84,2046. 

1884-85.  1,075  1.  f.  superstr.  built,  27,740  c.  y. 
dr.,  and  260 1.  f.  face  wall  built,  86,  2162. 

1885-86.  Extensive  repair  and  reconstr.  work 
done  on  ps.  damaged  by  storm,  86, 1827.  Constr.  of 
steam  launch  commenced  under  contract,  86, 1829, 
1836. 

1886-87.  Extensive  repairs  to  cribs  in  progress, 
87,2256.  Completion  of  steam  launch;  cost,  $5,901, 
87,  2261. 

1887-88.  Chan  dr.  continued,  and  low  superstr. 
built  over  tmprotected  portion  of  s.  p.,  88, 1969. 


1888-89.  Extensive  repairs  made  to  main  p., 
89, 2255. 

1889-90.  Repairs  to  main  and  s.  ps.;  reconstr. 
of  steam  launch  Sand  Beach,  90, 2730. 

1890-91.    6,164  c.y.  dr.;  repairs  tops.,  91,2777. 

1891-93.  25,383  c.  y.  dr.;  repairs  to  main,  w., 
and  s.  ps.,  93,  2465. 

1893-93.  Crib  fenders  repaired,  93,2932;  dr.  in 
progress,  and  330'  of  sea  wall  repaired,  93,  2933. 

1893-94.  General  repairs  to  ps.,  and  70,160  o.  y. 
dr.,  94,  2248. 

1894r-9B.  General  repairs  to  ps.,  and  85,832  c.  y. 
dr.,  95,  2831. 

1895-98.  General  repairs,  96,  2730;  97,  3016; 
98, 2583.     - 

1898-99.  Temporary  repairs  to  storm  damaged 
superstr.  of  the  mam  break'r,  99,  2989. 

1903-03.  Advertisement  made  inviting  bids 
for  partly  rebuilding  superstr.,  03, 1989. 

1903-04.    110,585  c.  y.  removed,  04, 3079. 

1904-05.  Repairs  made  to  portion  of  main  p. 
not  under  contract;  work  on  old  superstr.  in  prog- 
ress, 05,  2226-27. 

1905-06.  Old  superstr.  torn  out  and  retim- 
bered;  concrete  work  m  progress,  06, 1840. 

1906-07.  Total  of  1,706 1.  f.  superstr.  built  and 
accepted  under  first  contract  with  Hugo  &  'Tims; 
work  under  second  contract  begun  s.  along  main 
p.;  old  timber  superstr.  torn  out  and  retimbered 
to  .station  3180;  concrete  blocks  built  in  place; 
new  deck  p&nk  put  over  s.  720*  of  s.  p.,  07, 1994. 

1907-08.  Rebuilding  superstr.  in  concrete  of 
part  of  main  p.  completed,  making  total  of  3,542' 
since  beginning;  12  monoliths  bujJt  and  305'  of 
completed  structure  provided  under  3d  contract 
with  Hugo  &  Tims,  and  260'  new  decking  placed 
for  s.  p.  by  day  labor,  08. 2118-19. 

1908-09.  Work  under  1907  contract  with  Hugo 
&  Tims  completed  Sept.  15,  1908;  total  of  work 
done  under  this  contract,  1,163  1.  f.  of  concrete 
superstr.  completed,  making  total  1.  of  4,695',  com- 
pleting work  on  main  p.;  repairs  to  s.  p.,  09,  2101. 

1909-10.  Some  repairs  made  to  wooden 
superstr.  of  s.  p.,  10, 2263. 

1910-11.  Replacing  wooden  superstr.  of  n.  and 
s.  ps.  with  concrete  begun;  450 1.  f .  of  n.  p.  leveled 
OH  to  grade,  and  work  on  p.  three-fourths  com- 
pleted, 11,2467. 

1911-13.  Removing  old  wooden  superstr.  and 
replacing  with  concrete  monoliths  completed,  13, 
2668. 

PHYSICAL  CHABACTEBISTICS. 

Of  proposed  sites.  Port  Hone,  Sand  Beach,  and 
Blue  Ledge,  H.  D.  60,  41st,  3d,  p.  93,  73, 218. 

Unlav.  holding  ground  along  60  m.  of  coast,  73, 
293. 

Soundings  show  gradual  filling  of  H.,  05, 2226. 

Timber  m  n.  p.  m  advanced  stage  of  decay,  08, 
2119. 

On  w.  shore  Lake  Huron,  60  m.  n.  of  its  outlet 
into  St.  Clair  R.  H.  built  the  only  safe  refuge  on 
that  coast  from  foot. of  lake  to  Tawas  B.,  115  m. 
above,  13, 1078. 

PLANS.    (See  Estimates,  Projects,  and  Surveys.) 
Three,  by  Maj.  Poe,  break'r  at  Sand  Beach,  H.  D. 

60,  41st,  3d,  p.  94.    Pt.  aux  Barques  the  central 

point,  73, 22L 
By  Mr.  Stafford,  H.  at  Port  Hope,  73, 220;  H.  D. 

60,  41st,  3d,  p.  93. 
By  Capt.  Smith,  crib  break'rs,  4,800'  1.,  to  cost 

$477,744,  73,  220;  Maj.  Poe  approves,  73,  221;  but 

asks  for  a  BE.,  71,  44;  73, 222. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  BE.,  1871,  H.  of  refuge  formed  by  a  break'r, 
composed  of  sea  and  shore  arms  (3)  of  an  aggregate 
1.  of  7,000',  and  consisting  of  timber  cribwore,  with 
St.  filling,  inclosing  an  area  (650  acres)  to  be  d.  by 
dr.  where  necessary;  est.  by  BE.,  $1,452,650,  73, 
294;  77,927;  85,2166. 

In  1877,  under  ejcperience  of  work  already  done, 
Maj.  Weitzel  considered  proj.  might  be  accom- 
plished for  $855,000,  77,  927;  86, 1832;  87, 2258. 
Break'r  completed,  1885,  13, 1079. 
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In  1887,  after  the  app.  of  $1,050,000,  it  was  est. 
that  1130,000  would  be  required  to  complete  the 
pro].,  inclusive  of  repairs,  87,  2257,  2258. 

In  1889  Col.  Poe  est.  amount  required  for  repairs 
to  existing  works,  and  dr.,  at  5230,000,  89,  2256. 
Increased  S30,000  in  1890,  90, 2731. 

By  Maj.  Ludlow,  1893,  expend,  app.  of  1892; 
S20,00O  for  repairs  to  timber  work,  and  S60,000  for 
dr.  to  21'  mainly  in  the  vicinity  of  the  2  entrances, 
and  for  general  repairs,  93, 2933. 

By  Lt.  Col.  Lydecker,  1898,  for  reconstr.  of  main 
break'r,  new  superstr.  to  be  of  St.;  est.,  S2SO,000, 
99,  2989. 

Plan  by  Maj.  Beach  for  imp.  break'r,  w.  entrance 
Chan,  to  800',  building  an  interior  p.,  and  dr.,  03, 
1989. 

Maj.  Beach  recom.  changing  name  of  imp.  from 
Sand  Beach  to  Harbor  Beach,  03,  1990;  change 
an.  act  Mar.  3, 1905,  to  Harbor  Beach,  05, 2226. 
Pier  Decay.    (See  Physical  Characteristics.) 

Act  Mar.  2,  1907,  app.  $150,000  for  continuing 
work  of  rebuilding  superstr.  of  main  p.,  of  n.  and 
s.  ps.,  in  concrete,  riprap  protection  of  main  p., 
closing  n.  entrance,  and  dr.  and  d.  H.  to  24'  and 
entrance  to  23';  est.,  $970,000,  and  $10,000  an. 
mainten.  (H.  D.  900,  59th,  1st),  08, 731. 


SDRVEYS. 

Au.  act  July  11,  1870,  70,  46.  Maj.  Poe  R.  that 
special  sur.  is  unnecessary  and  recom.  Sand  Beach 
B.  as  the  site,  with  est.  for  2^800'  of  p.  to  cost  $328,- 
000.    Discussion  of  sites,  n.  D.  60,  41st,  3d,  p.  93. 

Surs.  made  at  Port  Hope,  Sand  Beach,  and  Blue 
Ledge,  but  no  site  selected,  71,  44;  78,  209.  Maj. 
Poe  recom.  Port  Hope,  71, 44. 

Sur.  made,  Pt.  aux  Barques,  73, 211. 

Sur.  for  location  of  site  au.,  78,  217.  E.,  Capt. 
Smith,  with  plans  and  est.,  7S,  218.  (See  Esti- 
mates and  PlEms.) 

Minor  surs.,  96,  2832;  96, 2730;  97,  3016. 

Ex.  and  plan,  with  est.  of  cost,  au.  act  Mar.  3, 
1905,  to  ascertain  what  further  imp.  be  necessary 
so  as  to  make  H.  suitable  for  demands  of  C;  Rs., 
Capt.  Keller,  1905  and  1906;  est.,  $970,000,  with 
$20,000  an.  mainten.  (H.  D.  900,  69th,  1st),  06,  664. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  la,  1079. 

Maps  (H.  D.  900,  59th,  1st): 

Location  of  work,  77,  930. 

Of  the  H.,  showing  condition  of  the  work  June  3, 
1879,  79, 1646. 

83,  2372;  84,  2048;  86,  2156;  86,  1830;  03,  1990; 
06, 1842. 

Plan  of  main  p.,  06, 1842. 


PP-83      FORESTVILLE  HARBOR,  LAKE  HURON,  MICH. 


ENGINEERS. 

Clilet  o(  Engineers.    E.,  87,  294;  89,  319:  10, 
860. 

In  cbarge: 

Lt.  Col.  O.  M.  Poe,  1886,  R.,  87,  2273;  89,  2282. 
Col.  C.  McD.  Townsend,  10, 832. 

PHYSICAL  CHARACTERISTICS. 

Details,  on  shore  of  Lake  Huron,  47  m,  n.  of  the 


foot  of  the  lake  (head  of  St.  Clair  R. )  and  about  14  m. 
s.  of  H.  of  refuge  at  Sand  Beach,  87,  2273. 

SURVEYS. 

Ex.  au.  act  Aug.  6,  1886;  made,  1886,  by  Lt.  Col. 
Poe  (unfav.),  "costly,"  87, 2273. 

Ex.  au.  act  11,  1888;  made,  1888,  by  Col.  Poe 
(unfav.),  89, 2282. 

Ex.  au.  act  Mar.  3,  1909.  R.,  Col.  Townsend, 
1909  (unfav.)  (H.  D.  354,  61st,  2d),  10,  860. 


PP-84 


FORESTER  HARBOR,  MICH. 


ENGINEERS. 

Chief  ol  Engineers.   R.,  10, 860. 

In  charge.    Col.  C.  MoD.  Townsend,  10,  832. 

PHYSICAL  CHARACTERISTICS. 

Details,  village  of  Forester  on  s.  shore  of  Lake 
Huron,  35  m.  n.  of  Port  Huron.  (H.  D.  350,  61st, 
2d.) 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909,  with  view  to  d. 
Forester  H.  R.,  Col.  Townsend,  June  18,  1909 
(unfav.)  (H.  D.  350,  61st,  2d),  10, 860. 


PP-85         PORT  SANILAC,  MICH.     (Harbor  of  refuge.) 


ENGINEERS. 

Chief  of  Engineers.    R.,  89,  319;  10, 860. 

In  charge: 

Col.  O.  M.  Poe,  1888.    E.,  89,  2284. 
Col.  C.  MoD.  Townsend,  10,  832. 

PHYSICAL  CHARACTERISTICS. 

-  Description  of,  bet.  head  ol  St.  Clair  R.  and  H.  of 
refuge  at  Sand  Beach,  89,  2285. 


SURVEYS. 

loE'^V,"',?;  °4  '®'Sf*  ^"-  ^*  ^^S-  11'  1888;  made, 
1888,  by  Col.  Poe  (R.  unfav.),  89, 2284. 

Ex.  au.  act  Mar.  3,  1909,  with  view  to  imp.  by 
dr.  R.,  Col.  Townsend,  June  18,  1908  (unfav.) 
(H.  D.  353,  61st,  2d),  10, 860.  ' 
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PP- 


LEXINGTON  HARBOR,  MICH. 


ENGINEERS. 

Clilet  of  Engineers.    B.,  89,  319;  10,  860. 

In  charge: 

Col.  O.  M.  Poe,  1888.    B.,  89,  2281. 

Col.  C.  McD.  Townsend,  10, 832. 

PHYSICAL,  CHABACTEBISTICS. 

Details,  on  open  coast  of  Lake  Huron,  18  m.  above 


head  of  St.  Clair  R.,  about  43  m.  below  H.  ol  refuge 
at  Sand  Beach,  87, 2281. 

SUB  VETS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Col. 
Poe  (E.  unfav.),  89, 2281. 

Pre.  ex.  au.  act  Mar.  3, 1909.  B.,  Col.  Townsend, 
June  18, 1909  (unfav.)  (H.  D.  348,  61st,  2d);  10, 860. 


PP-87  CORSICA  SHOAL  (foot  of  Lake  Huron),  MICH. 


ENGINEERS. 

Clilef  ol  Engineers.    B.,  91,  363. 

In  cbarge.    Col.  O.  M.  Poe,  1890.    E.,  91,  2820, 
2821. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of,  91,  2821. 


PLANS. 

By  Col.  Poe,  1891,  chan.  21'  d.  through  Corsica 
Shoal  near  entrance  to  St.  Clair  R.;  est.,  $410,666, 
91, 2822. 

SUE  VET. 

Ex.  au.  act  Sept  19,  1890;  made,  1891,  by  Col. 
Poe,  91, 2820. 


PP-88 


ST.  CLAIR  RIVER,  MICH. 


ENGINEEBS. 

Clilet  of  Engineers. 

743. 


E.,  85,  332;  87,  294;  08, 


In  charge: 

Lt.  Col.  O.  M.  Poe.    E.,  8S,  2197, 2203;  87, 2270. 
Col.  C.  B.  L.  B.  Davis,  08, 716. 

Assistants: 

B.H.Muehle.    E.,  85,2205. 
O.B.Wheeler.    E.,  85,  2199. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  85, 2199,  2204. 
Erosion  of  ri^t  bank,  85, 2198,  2200. 
In  1884  Col.  Poe  did  not  consider  that  the  bank 
erosion  was  harmful  to  the  R.  chans.,  86, 2198, 2202. 


PLANS. 

By  Col.  Poe,  1886,  for  removing  shoal  opposite 
St.  CUir  City  to  d.  of  17';  est.,  $40,000,  87, 2270. 

STIEVETS. 

Of  right  bank  from  Lake  Huron  to  St.  Clair  au. 
act  July  5, 1884;  made  by  Col.  Poe  (E.  unfav.),  83, 
2197,  2203. 

Of  bar  opposite  St.  Clair  City  au.  act  Aug.  6, 1886; 
made  by  Col.  Poe  (see  Plans),  87, 2270. 

Pre.  ex.  and  sur.,  bet.  Russell  Isld.  and  Grand  Pt., 
au.  act  Mar.  2,  1907.  B.,  Col.  Davis,  Apr.  22  and 
Nov.  26,  1907,  submitting  plan  for  mip.;  est, 
$100,000  (H.  D.  453,  60th,  1st),  08,  743. 

Maps.    (H.  D.  453,  60th,  1st.) 


PP-89  BLACK  RIVER,  PORT  HURON  AT  MOUTH,  AND 
VICINITY  OF  BLACK  RIVER  MOUTH  IN  ST.  CLAIR 
RIVER,  MICH. 


Part. 


Title. 


Period. 


Appro- 
priation. 


St.  Clair  E.  (at  mouth  of  Black  R.,llioh.). 

Black  R.,  Mich,  (at  mouth) 

Black  R.  (at  Port  Huron) 


1871-1879 
1886-1912 
1888-1912 


Tojal. 


$56,500 
44,000 
68,500 


169,000 


Part  (a),  PP-8 


St.  Clair  River  at  tlie  mouth  of  Black  River, 
Mich. 


APPBOPEIATIONS. 

1872,  $15,000,  73, 41. 

1873,  15,000,73,41. 

1874,  15,000,74,47. 
1876,  10,000,75,279. 
1878,    1,500,78,126,1228. 

Total,   56,600,  78, 126, 1228. 


COMMEBCB. 

The  whole  C.  of  the  lakes  passes  here  and  would  be 
benefited  by  this  imp.,  76,  279;  76,  ii,  541.      * 

CONTEACTS. 

1873.    T.  M.  HubbeU,  dr.,  274;  c.  y.,  73, 300. 
1878-79.    P.  Smith,  dr.,  18*  c.  y.,  79, 1656. 


rSee  pp.  14-22  tor  "I 
Lezplanations,  etc.  J 
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ENGINEERS. 

Chlel  of  Engineeis.    R.,  71,  44;   73,  41;   74, 

47;  75,  52;  76, 105;  77,  111;  78, 126;  79, 169. 

In  charge: 

Mai.  O.  M.  Foe,  1871-73.    B.,  71, 177. 

Ma].  G.  Weitzel,  1873-78.  R,  73,  299;  74,  212; 
75,  278;  76,  ii,  640;  77,  934. 

Maj.  F.  Harwood,  1878-79.  B.,  78,  1227;  79, 
1656. 

Assistants: 

R.  J.  Cram,  71, 177. 

H.  A.  Ulflers.    R.,  71-,  177. 

OPERATIONS. 

1873-73.  Dr.  commenced  Sept.  23  and  closed 
for  the  season  Not.  25, 1872;  resumed  Apr.  13, 1873; 
to  June  30, 1873,  nearly  50,000  c.  y .  removed,  73, 300. 

1873-74.    53,074  c.  y .  removed,  74, 212. 

1874^75.    35,000  c.  y .  removed,  75, 279. 

1876-76.    67,000  c.  y .  removed,  76, 106. 

1878-79.  Dr.  of  Port  Huron  middle  ground 
completed  to  15',  79, 169, 1657. 

PHTSICAI,  CHARACTERISTICS. 

A  bar  of  sand  and  gravel  at  tlie  junction  of  the  E.; 
docks  in  St.  Glair  R.  above  the  junction,  causing  the 
bar  to  form  more  rapidly,  71, 178, 179. 


PLANS. 

By  Maj.  Poe,  1871,  buildinga  dam  across  Black  R. 
and  dr.,  $66^924;  for  removing  the  middle  ground  to 
d.  of  16',  167,320;  for  removing  the  middle  ground  to 
d.  of  18',  $167,520;  for  changing  direction  of  outlet 
and  obtaining  15'  of  water,  $134,244;  for  changing 
direction  of  outlet  and  obtaioiug  18'  of  water,  $244,- 
444,  71,  44, 179. 


PROJECTS. 

By  Maj.  Poe,  1871,  removing  bar  and  middle 
ground  by  dr.  to  d.  of  15';  est.,  $67,320,  73, 300;  74, 
47  212"  75  52  278. 

iay  liaj.  Weitzel,'  1876,  to  expend  $16,000  in  dr.  to 
remove  a  bar  formed  by  a  freshet  in  Black  E.  last 
spring,  76,  ii,  541. 

To  complete  work,  1877,  dr.  4,000  o.  y.;  est.,  $1,500, 
77,  934. 


SURVEY. 

Au.  act  Mar.  3, 1871,  71, 44;  assigned  to  Maj.  Poe; 
made  by  II.  A.  Ulflers  and  R.  J.  Cram.  R.,  71, 
177-180. 

Map.  Showing  condition  of  the  work  Sept.  30, 
1876,  77,  935. 


Part  (b),  PP-89    Black  River,  Mich,  (at  the  mouth). 


APPROPRIATIONS. 

$10,000,89,2260. 
10,000,90,2736. 
10,000,98,2472. 

4,000,95,2837. 

4,000,97,3022. 

4,000,99,2993. 
*1, 000,  02,2192. 
*1,000,  07,  1999. 


1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1907, 


Total,    '  44,000,  18,  2661. 

COMMERCE. 

Benefit  of  imp.  to  general  lake  C,  89, 2260. 
Rates  probably  reduced,  06,  664;  10, 849. 
Slight  local  traffic  only;  no  traffic  otherwise,  13, 
2661. 

CONTRACTS. 

1889.    W.  Eiohardson,  dr.,  20*  c.  y.,  89,  2260. 

1891.  Bay  City  Dredging  Co.,  dr.,  164  o.  y., 
91,2782. 

1893.  L.  E.  Allen,  dr.  41,692  c.  v.,  at  18*4  c.  v., 
93  2942  dr      J  , 

1897.'  E.  Hall,  dr.,  lOto.  y.,  s.  m.,  97, 3022. 
1907.    Muir-O'Sullivan  Dredge  &   Dock  Co., 
dr.,  1544  c.  y.,  s.  m.,  07, 1999. 

ENGINEERS. 

Chief  of  Engineers.  R.,  87,  294;  88,  264;  89, 
313;  90,  283;  91,  355;  93,  339;  93,  386;  94,  368; 
96,  393;  96,  348;  97,  446;  98,  433;  99,  615;  00, 
679;  01,  558;  03,  481;  03,  527;  04,  576;  05,  685; 
06,  654;  07,  675;  08,  732;  09,  769;  10,  849;  11^ 
904;  13,  1080. 

In  charge: 

Lt.  Col.  O.  M.  Poe,  1886-92.  B.,  87, 2279;  (Col.) 
89,  2269:  90,  2735;  91,  2782;  93,  2471. 

Maj.  W.  Ludlow,  1893.    B.,  93, 2940. 

Lt.  Col.  O.  J.  Lydedker,  1894-1900.  B.,  94, 2253; 
95,  2836;  06,  2735;  97,  3021;  98,  2685;  99,  2992; 
00,  3986. 

Maj.  "W.  L.  Fisk,  1901.    B.,  01, 3147. 

Capt.  L.  H.  Beach,  1902-06.  R.,  03, 2191;  (Mai.) 
03, 1993;  04, 3081;  05, 2229. 

Capt.  Chas.  Keller,  1906.    B.,  06, 1845. 


Col.  Chas.  E.  L.  B.  Davis,  1907.    E.,  07, 1998. 
Lt.  Col.  C.  McD.  Townsend,   1908-.    R.,  08, 
2121;  09,  2104;  (Col.)  10,  2206;  11,  2460;  13,  2661. 

OPERATIONS. 

1888-89.    20,800  c.  y.  dr.,  89,  2260. 

1889-90.    26,000  o.  y.  dr.,  90,  2736. 

1890-91.    17,604  c.  y.  dr.,  91, 2783. 

1891-93.    40,011  c.  y.  dr.,  92,  2471. 

1893-93.  41,692  c.  y.  dr.,  and  proj.  completed, 
93,2941.  i-        > 

1896-97.    729  e.  y.  dr.,  97,  3021. 

1897-98.    45,729  c.  y.  dr.,  98,  2585. 

1906-07.  14,405  c.  y.  dr.  from  St.  Clair  E.  ad- 
joining, 07, 1998. 

1907-08.    9,101  c.  y.  dr.,  08,  2122. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90,  2736. 

Tendency  to  shoaling,  99,  2992.  (See  Private 
work.) 

PRIVATE  WORK. 

Contract  dr.  by  private  parties;  about  250.000  c.  y . 
removed,  1909;  sand  and  gravel  tending  to  retard 
shoaling,  09,  2104;  10,  2266;  should  be  prohibited, 
11,  2460;  13,  2661. 

Canadian  Govt,  doing  extensive  work  at  Pt. 
Edward,  opposite,  10,  2266. 

Small  amount  of  sand  and  gravel  removed  by 
private  parties  from  mouth,  thus  imp.  chan.  in 
front  of  docks,  12,  2661. 

PROJECTS. 

By  Lt.  Col.  Poe,  1887,  removal  of  shoal  at  mouth 
to  imilorm  d.  of  17';  est.  cost,  $69,300,  87,  2280. 

Col.  Towusend,  in  view  of  possibility  of  endanger- 
mg  entire  C.  of  Lakes  Huron  and  Michigan  by  en- 
larging cross  section  through  dr.  on  bar,  St.  Clair 
E.,  recom.  that  dr.  be  suspended,  10, 2266;  13, 2661. 

StIRVETS. 

Ex.  au.  act  Aug.  5, 1886;  made,  1886,  by  Lt.  Col. 
Poe,  87, 2279. 

Minor  surs.,  99,  2992;  00,  3986. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,1080. 

Maps.    03, 1993. 


*  Allotment. 


'  Not  including  $56,500  app.,  St.  Clair  E.,  mouth  of  Black  E. 
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Part  (c),  PP-89    Black  River  (at  Port  Huron),  Mich.' 


APPBOFBIATIONS. 

1890, 

$25,000,91,2781. 

1892, 

10,000,  93,  2470. 

1894, 

4,000,95,2835. 

1896, 

4,000,96,2734 

1899, 

4,000,99,2994. 

1907, 

6,000,07,2002. 

1909, 

*4,000,O9,2108. 

1910, 

5,000,10,2269. 

1911, 

5,000, 11,  2463. 

1912, 

1,500,13,2664 

Total, 

68,500,  la,  2664 

COMMEECE. 

1899,  110,860  t.;  1900,  1,607,356  t,  01,  559;  about 
140,000 1.,  value  11400,000,  07,  681;  115,182  t.,  value, 
$600,000, 12, 1085. 

Eates  reduced.  Probably  no  effect  on  rates,  07, 
681;  10,  864 

CONTRACTS. 
1891.    C.  E.  Mitchell,  dr.,  ll»c.y.,91,2781. 
1893.    L.  P.  &  J.  A.  Smith,  dr.,  18f  c.  y.,  93, 

2940. 
1897.    E.  Hall,  dr.,  S^  o.  y.,  s.  m.,  97, 3023. 

1900.  E.HalI,dT.,14(t!c.y.,00,3989.  Edmund 
Hall,  dr.,  01,  3149. 

1907.  Muir-O'Sullivan  Dredge  &  Dock  Co., 
dr.,  $13  per  hour,  08,  2126. 

1909.  The  Central  Dredging  Co.,  dr.,  12.5*  c.  y., 
s.  m.,  09,  2108. 

1910.  Muir-O'Sullivan  Dredge  &  Dock  Co., 
dr.,  20$  c.  y.,  s.  m.,  10, 2269. 

1911.  Muir-O'Sullivan  Dredge  &  Dock  Co., 
dr.  40,000  c.  y.  at  16i0  0.  y.,  s.  m.,  11,  2463. 

ENGINEERS. 

Cbiet  ot  Engineers.  B.,  89,  320;  91,  354;  93, 
339;  93,  385;  94,  358;  95,  392;  96,  347;  97,  446; 
98,433;  99,515;  00,580;  01,669;  03,483;  03,529; 
04,678;  05,587;  06,658;  07,680;  08,736;  09,774; 
10, 863;  1 1, 907;  13, 1084. 

In  cbarge: 

Col.  O.  M.  Poe,  1888-02.  R.,  89,  2291;  91,  2780; 
93  2469. 

Maj.  W.  Ludlow,  1893.    R.,  93,  385. 

Lt.  Col.  G.  J.  Lydeoker,  1894^1900.  R.,  94,  2251; 
93,  2834;  96,  2733;  97,  3028;  98,  2686;  99,  2993; 
00,  3987. 

Maj.  W.  L.  Fisk,  1901.    R.,  01, 3148. 

Capt.  L.  H.  Beach,  1902-06.  R.,  03,  2193;  (Maj.) 
03, 1996;  04,  3084;  05,  2232. 

Capt.  Chas.  KeUer,  1906.    R.,  06, 184& 


Col.  Chas.  E.  L.  B.  Davis,  1907.    K.,  |07,  2002. 
Lt.  Col.  C.  McD.  Townsend,  1908-12.    08,  2126; 
09,  2108;  (Col.)  10,  2269;  11,  2463;  13,  2664 

OPERATIONS. 

1890-91.  18,225  c.  y .  dr.,  91, 2781. 

1891-93.  73,048  c.  y.  dr.,  93, 2470. 

1893-93.  93,716  0.  y:  dr.,  93, 2938. 

1893-94.  46,630  c.  y .  dr.,  94, 2261. 

1896-97.  16,844  c.  y.  dr.,  97, 3022. 

1897-98.  53,205  0.  y .  dr.,  98, 2587. 

1900-01.  23,214  0.  y.  dr.,  01, 3149. 

1903-04.  1,750  c.  y.  dr.,  04, 3084. 

1907-08.  22,449  c.  y.  dr.,  08, 2126. 

1908-09.  18,000  e.  y .  dr.,  09, 2108. 

1909-10.  7,500  c.  y.  dr.,  10,  2269. 

1910-11.  5,761  c.  y.  dr.,  11,  2463. 

191 1-13.  47,464  c.  y.  dr.,  restoring  proj.  d.  and 
w.  from  mouth  to  Washington  Ave.,  13,  2664. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89,  2291;  06, 659. 

Chans,  dr.  rn  upper  part  of  imp.  probably  not 
permanent,  99,  2994 

Description  of,  chan.  not  permanent,  shoaling, 
01,3148;  06,669;  10,853. 

14'-16'  generally,  1905-06,  06,  669. 

PRIVATE  WORK. 

Michigan  Sulphite  Fiber  Co.  enlarged  chan.  to 
enable  vessels  to  reach  their  wharf,  04, 3084. 

Chan.  bet.  Grand  Trunk  EE.  br.  and  Washing- 
ton Ave.,  dr.  an.  by  Michigan  Fiber  Co.,  07, 681. 

PROJECTS. 

By  Col.  Poe,  1889,  imp.  of  Black  R.  by  excava- 
tion ofchan.  16'  d.  and  of  w.  from  160'  to  87'  from 
mouth  through  city  of  Port  Huron  to  Grand  lYunk 
EE.  br.,  8,200';  est.,  $55,110,  89,  2292,  2293.  D. 
increased,  1891,  to  16',  Increasing  est.  to  $76,000, 
91,  2781;  93,  2469. 

Canal  to  be  cut  by  city  of  Port  Huron  from  Lake 
Huron  to  Black  B.  should  retard  deterioration, 
03, 483. 

SURVEYS. 

Au.  act  Aug.  11,  1888;  made,  1889,  by  Col.  Poe, 
89,  2292. 

Minor  surs.,  99,  2993;  00,  3988;  10,  2269. 

Pre.  ex.  au.  act  July  25,  1912  (R.  to  come),  13, 
1085. 

Change  in  datum  plane  imder  proj.  changed  from 
579.6  to  577.6  to  correspond  with  m.  s.  elevation  of 
Lake  Huron,  13, 1085. 

Maps.    03,1996. 


PP-91         PINE  BITER,  AT  ST.  CLAIR  CITY,  MICH. 


APPROPRIATIONS. 

1875,  2  $5, 000,  75,280. 
1896,  5,000,97,3024 
1899,       5,560,99,2995. 

Total,  15,560 

COMMERCE. 

Eequirements  of  C.  discussed,  73, 306. 

Description  of,  iucreasina,  93, 2966. 

1906, 13,495  t.,  entirely  bHok  and  coal,  07,  682 

CONTRACTS. 

1876.  For  dr.,  awarded  and  work  under  it  sat- 
Isfantorily  executed;  app.  exhausted  and  work 
stopped  June  10, 1876,  76,  ii,  541. 

1896.  Carkin,  Stickney  &  Cram,  dr.  46,326  c.  y. 
at  8M'  c.  y.,  s.  m.,  97,  3024. 

1899.    J.  Eooney,  dr.,  9ii|:  c.  y.,  s.  m.,  00,  3990. 


ENGINEERS. 

Chief  of  Engineers.  B.,  73, 41, 42;  75,52;  76, 
106;  85,  332;  89,  319;  93,  388;  95,  397;  96,  348, 
351;  97,  447;  98,  434;  99,  516;  00,  681;  01,  560; 
03,  484;  03,  530;  04,  679;  06,  588;  06,  660;  07, 
681. 

In  charge: 

Maj.  G.  Weitzel,  1873-76.  R.  on  sur.,  73,  30fi. 
Ordere  reconnoissance,  75, 280.    R.,  76,  ii,  641, 542. 

Lt.  Col.  O.  M.  I-oe,  1885-89.  R.,  85,  2183;  89, 
2282 

Maj.  W.  Ludlow,  1893.    R.,  93,  2954. 

Lt.  Col.  G.  J.  Lydeoker,  1895-1900.  R.,  96, 2744; 
97,  3024;  98,  2588;  99,  2995;  00,  3989. 

Maj.  W.  L.  Fisk,  1901.    R.,  01 ,  3150. 

Capt.  L.  H.  Beach,  1902-05.  R.,  03, 2194;  (Maj.), 
03, 1997;  04, 3085;  05,  2233. 

Capt.  Chas.  Keller,  1906.    B.,  06, 1848. 

Col.  C.  E.  L.  B.  Davis,  1907.    R..  07, 2003. 


*  Allotment. 

1  Harbor  lines.  Port  Huron,  98,  2607. 


2  Imp.  of  junction  of  Pine  and  St.  Clair  Es. 
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Assistants: 

H.  A.  Olflers.    B,.,  73,  306. 
Capt.  A.  N.  Lee.    K.,  76,  li,  541. 
O.  B.  Wheeler.    B.,  85,  2184.   . 
B .  H.  Muehle.    R.,  93, 2955. 

ESTIMATES.    (See  Plans  and  Projects.) 

No  original  est.  made;  $5,000  app.,  and  work  com- 
pleted for  that;  amount,  76,  ii,  542. 

OPEKATIONS. 

1875-76.  Dr.  under  contract  awarded.  Work 
commenced  Dec.  1,  1875;  suspended  Dec.  20, 1875; 
resumed  Apr.  20,  1876;  completed  June  10,  1876. 
Chan,  through  bar  12',  and  9'  d.  of  chan.  in  R.  se- 
cured, ample  to  meet  all  requirements  oinavigation, 
76,  ii,  541,  542. 

1896-97.    46,326  c.  y.,  s.  m.,  dr.,  97,  3024. 

1899-00.    36,652  o.  y.  dr.,  00, 3990. 

PHYSICAL  CHARACTERISTICS. 

Described,  73, 306;  75,  280;  76,  ii,  641;  93,  2955. 
Small  stream,  150'  w.,  flowing  into  St.  Glair  E., 
93,  2955. 

PLANS. 

In  1884  Lt.  Col.  Poe  did  not  think  that  the  C.  of 
the  E.  justified  imp.  of  stream,  86, 2183. 


In  1888  Col.  Poe  considered  existing  Chan,  facilities 
sufficient  for  existing  C.  requirements,  and  did  not 
recom.  further  imps.,  89,  2283. 

PROJECT. 

By  Mai.  Weitzel,  1875,  removal  of  a  bar  by  dr.  at 
mouth  of  Pine  E.,  and  clearing  chan.  up  E.  as  far 
as  app.  would  permit,  76, 105,  li,  541,  542. 

Lt.  Col.  Lydecker  est.,  1895,-  $10,560  to  imp. 
stream,  95,  2745;  by  dr.  upstream  from  mouth 
2,500'  achan.  14'  x  100',  thence  for  3,300'  a  chan.  12'  x 
75';  plan  of  imp.  au.,  97,  3024. 

SURVEYS. 

Au.  act  Mar.  3, 1873;  assigned  to  Maj.  Weitzel,  73, 
41,  42;  made  under  his  direction  by  H.  A.  Ulffers, 
1873.    B.,  73,  306. 

Eeconnoissance  by  order  of  Maj.  Weitzel,  1875, 
75,  280. 

Ex.  au.  act  JtUy  5, 1884;  made  by  Lt.  Col.  0.  M. 
Poe.    R.  (unfav.),  85,  2183. 

Ex.  au.  act  Aug.  11, 1888;  made,  1888,  by  Col.  Poe 
(R.unfav.),  89,  2282. 

Ex.  au.  act  July  13, 1892;  made  by  Maj.  Ludlow, 
1893  (R.  fav.),  93,  2954. 

Sur  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Lydecker,  1895  (see  Projects),  96,  2745. 

Minor  surveys,  99,  2995. 

Map.    03,1997. 


PP-93  BELLE  RIVER,  MARINE  CITY  (including  ice  Iiarbor 
of  refuge),  MICH. 


APPROPRIATIONS. 

1881,  $7,000,81,2253. 

1882,  5,000,  83, 1875. 
1884,  2,000,86,2169. 
1895,  5,000,  97,  3026. 
1899,  10,000,99,2997. 

Total,  29,000 

COMMERCE. 

Danger  to  shipping  from  movement  of  ice  in  R., 
80, 2060. 

Necessity  for  protection  against  ice,  80,  2060, 
2062. 

Description  of;  increasing,  93, 2957. 

1901,  about  18,000  t.,  Oa,  484;  1907, 13,000  t.,  07, 
683. 

Eates  reduced  on  coal  and  lumber  products, 
not  less  than  15$  t.  on  coal,  06, 661;  07,  683. 

CONTRACTS. 

1881.  Carkin,  Stickney  &  Cram,  dr.,  134  c.  y., 
81, 2253.  ■" 

1882.  T.  M.  Hubbell,  dr.,  16$  c.  y.,  83, 1876. 
1885.  T.  M.  Hubbell,  dr.,  200  c.  y.,  86,  2159. 
1899.    J.  Eooney,  dr.,  m  a.  y.,  s.  m.,  00,  3992. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,  221;  81,  299;  83, 
294;  83,  303;  84,  306;  85,  329;  86,  324;  87,  291; 
93,  388;  96,  397;  96,  351;  97,  448;  98,  435;  99, 
517;  00,  582;  01,  660;  03,  484;  03,  631;  04,  579; 
06, 688;  06,  661;  07, 682. 

In  charge: 

Maj.  r.  Harwood,  1880-82.  R.,  80,  2059;  81, 
2252'  8?  2335 

Maj.  f'.  N.  Farquhar,  1882-83.    R.,  83, 299. 

Lt.  Col.  O.  M.  Poe,  1883-88.  R.,  83,  1876;  84, 
2070;  85,  2157;  86, 1837;  87, 2262;  88, 1972. 

Maj.  W,  Ludlow,  1893.    R.,  93,  2956. 

Lt.  Col.  G.  J.  Lydecker,  1895-1900.  R.,  96,  2746; 
97,  3025;  98,  2589;  99,  2996;  00,  3991. 


Maj.  W.  L.  Fisk,  1901.    R.,  01, 3152. 
Capt.  L.  H.  Beach,  1902-05.    R.,  03, 2195;  (Maj.) 
03, 1998;  04, 3086;  06, 2233. 
Capt.  Chas.  Keller,  1906.    B.,  06, 1849. 
Col.  Chas.  E.  L.  B.  Davis,  1907.    R.,  07,  2003. 

Assistant.    B.  H.  Muehle.    R.,  93,  2957. 

OPERATIONS. 

1881-83.  40,873  0.  y.  dr.  bet.  mouth  of  E.  and 
first  br.,  83,  2335. 

1883-83.  28,235  0.  y.  dr.  bet.  1st  and  2d  brs., 
83  1875 

1884-'85.  8,100  c.  y.  dr.,  completing  proj.,  86, 
2168;  87,  2262;  88, 1972. 

1896-98.    39,035  0.  y.,  s.  m.,  dr.,  98,  2690. 

1899-00.    62,074  c.  y.  dr.,  00,  3991. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  small  stream,  126'  to  150'  w., 
entering  St.  Clair  E.,  93, 2957;  07,  682. 
Principal  use  of  imp.  is  as  a  H.  of  refuge,  03,  484. 
Dr.  chan.  deterioration,  06, 661. 

PROJECTS. 

By  Maj.  F.  Harwood,  1880,  ohao.  13'  x  50',  mouth 
of  E.  to  Marine  City  drawbr.,  thence  to  2d  br., 
12'  d.;  est.,  $14,465,  80,  2060;  83, 1875.  Proj.  com- 
pleted, 1885;  cost,  $14,000,  85, 2158;  87, 2262. 

Lt.  Col.  Lydecker  est.,  1895,  $21,500  to  imp.  stream, 
96,  2746;  by  redr.  E.  from  mouth  to  2d  br.  above, 
Chan,  to  be  16'  x  75'  to  1st  br.,  thence  14',  97,  3026. 

SURVEYS. 

Au.  act  Mar.  3,  1879;  made  by  Maj.  Harwood, 
1880,  80,  2059. 

Ex.,  mouth  to  Broadway  St.  Br.,  au.  act  July 
13, 1892;  made  by  Maj.  Ludlow,  1893  (R.  fav.),  93, 
2966. 

Sur.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Lydecker.  1895  (see  Projects),  96, 2746. 

Minor  surs.,  99,  2996. 

Maps.    1882,  83, 2336;  03, 1998. 


1448      INDEX  TO  REPORTS,  CHIEF  OP  ENGINEERS,  XT.  S.  ARMY,  1866-1912. 


PP-93 


ST.  CLAIR  RIVER  AT  ALGONAC. 


COMMERCE, 

Local,  89,  2287. 

t^NOINBEES. 

Chief  ol  Engineers.    R.,  89,  2285. 


FHTSICAIi  CHARACTERISTICS. 

Description  oJ,  89,  2286. 


SURVEY. 

Ex.  au.  act  Aug.  11, 1888;  made,  1889,  by  Col.  Poe 
In  charge.    Col.  O.  M.  Poe,  1888-89.    R.,  89,      (B.  unlav.),  89, 2285. 
2285. 


PP  98     ST.  CLAIR  FLATS  AND  SHIP  CANAL,  MICH. 


Part. 

Title. 

Period. 

Appropriation. 

1852-1912 
1882-1912 

11,159,810.00 
214,425.44 

b 

St.  Clair  Flats  and  Ship  Canal — operating  and  care 

Total       

1,374,235.44 

Part  (a),  PP-98    St.  Clair  Flats  and  Ship  Canal,  Mich. 


APPROPRIATIONS.! 


1852, 
1856, 
1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1872, 
1873, 
1878, 
1879, 
1880, 
1886, 
1888, 
1890, 
1902, 


S20,000,  actAug.  30. 
46,000,  66,  iii,  34,  iv,  44,  47. 
80,000,  66,  111,  24,  iv,  43;  67, 145. 
160,000,67,28,145. 
*86,000,  68,  24,  38, 144;  69,  35. 
*142, 560,  69,23. 
16,600,70,46;  71,187. 
1,500,73,42,217. 
4,000,  73,  42,  217. 
100,000,  73,  41. 
5,000,78,126,1227. 
3,000,79,168,1666. 
2,600,80,2049. 
18,760,86,325. 
75,000,88,1976. 
■80,000,90,2739. 
330,000,03,2234. 


Total,  1,159,810  (less  app.  oI  1852  and  1856, 
$66,000,  as  they  did  not 
enter  into  imp.  of  St.  Clair 
Flats  Canal,  $1,094,810,  and 

glus     $86,491.28     diverted 
•om    app.      "Imp.    St. 
Mary's   E.  at  the  Falls," 
making      total      expend. 
$1,181,301.28,  07,  2041J. 
COMMERCE. 
66,  iii,  34;  79, 1655. 
Requirements  of,  67,  252-255. 
Importance  of  the  imp.,  84, 2071. 
Total  an.  t.  passing  through  canal,  90,  2739. 
In  1896  canal  considered  much  too  small  to  fur- 
nish proper  facilities  for  the  enormous  and  rapidly 
increasing  C.  passing  through  it,  96,  2882. 
(See  Detroit  Elver,  Mich.) 
About  44,000,000  t.  through  freight  from  Lake 
Erie  to  Lakes  Superior  or  Michigan,  03,  492. 

CONTRACTS. 

1866.  W.  W.  &  E.  T.  Williams,  dr.,  66,  iv,  74. 

1867.  J.  Brown,  dr.,  materials,  and  labor,  67, 
214,  232;  68,  162;  71,  45.  M.  Hill,  iron,  67,  232; 
68, 162. 

1870.    M.  Hill,  planting  willows,  etc.,  71, 187. 
1873.    J.  Brown,  dr.,  21$  c.  y.,  73,  299;  74, 
211;  7S,  280. 


1877.    J.   A.   Smith,   fascines,   78,   1227.    W. 
Lacroix,  turf  and  marsh  hay,  78, 1227. 
1888.    A.  J.  Dupuis,  constr.  ice  H.,  83, 1878. 
Chandler  Bros.,  repairs  to  revet.,  85, 


E.  H.  French,  dr.,  Hit  o.  y.,  86, 1839. 
A.  J.  Dupuis,  reconstr.  canal  revet.,  87, 


1884. 

2162. 

18S5. 

1886. 


1888.  A.  J.  Dupuis,  revet,  constr.,  $7.94  1.  f., 
89,  2263.  Dunbar  &  Sullivan,  hire  of  1  dr.,  1  tug, 
and  2  dump  scows,  $10  per  hour;  1  dr.  and  3  dump 
scows,  $8  per  hour.  Hiokler  &  Green,  hire  of  1  dr., 
1  tug,  and  2  dump  scows,  $12  per  hour.  W.  Eich- 
ardson,  hire  of  1  dr.,  1  tug,  and  2  dump  scows, 
$8.80  per  hour.  Hubbell  &  Skeldon,  hire  of  same 
plant  as  above,  $10  per  hour.  HicHer  &  Green, 
hire  of  same  plant  as  above,  $10.75  per  hour.  89, 
2264. 

1890.  Sterner  &  Griffin,  revet,  constr.,  $7.88 
1.  f.;  L.  E.  Allen,  dr^  23t  c.  y.,  91,  2786. 

1904.  The  M.  Babbitt  &  Sons  Co.,  constr. 
new  Chan.;  prices  given;  total,  $361,699.88, 04, 3127. 

1906.  Walter  H.  Oades,  rebuilding  U.  S.  SS 
Hancock,  $4,438,  06, 1883. 

DOCUMENTS.    (Not  printed  in  reports.) 

Onproj.  and  operations  under  app.  of  1852.  R. of 
Col,  Cfraham  and  Capt.  Whipple,  66,  iv,  44. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  4, 11,  41,  iii,  7,  34, 
V,  51,  52,  63;  67,  28,  168,  162,  176-183,  214,  252;  68, 
24,37,38;  69,23,35;  70,46;  71,45;  73,41,42,222; 
73,  41;  74,  47;  76,  52;  76, 105;  77,  111;  78, 125; 
79, 168;  80,  221;  81,  300;  83,  295;  S3,  304;  84, 
306;  85,  329;  86,  324,  325;  S7,  291,  292;  88,  266; 
89,314,315;  90,283,285;  91,356,368;  93,340,341; 
9.3,  392;  94,  366;  96.  401;  96,  355;  97,  445;  9S, 
435;  99, 518;  00,  582,  687;  01,  668,  571;  03, 491;  03, 
539;  04,  588;  05,  598;  06,  672;  07,  693. 

In  charge: 

Col.  J.  D.  Graham,  1855;  66,  Iv,  44. 

Capt.  A.  W.  Wbipple,  1658-59;  66,  4,  iv,  44. 

Col.  T.  J.  Cram,  1864-71.  B.,  66,  Iv,  43-58;  67, 
145, 148, 159-214,  253,  254;  68, 142-144, 151, 162;  69, 
110;  70,164-168;  71,187,188. 

Maj.  O.  M.  Poe,  1871-73.    R.,  72,  215,  223. 


*  Allotment. 

'  Harbor  lines,  Lake  St.  Clair,  from  lower  end  of  Grossepoint  to  Milk  B.    96,  3069. 

2  $20,000  app.  for  dr.  South  Pass  by  the  Canadian  au.,  66,  iv,  54. 
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Maj.  G.  Weltol,  1873-77.  R.,  73,  299;  74,  211; 
76,  280,  281;  76,  ii,  542. 

Maj.F.Harwooa,  1877-82.  R.,  77,939;  78,1225; 
79, 1653;  80,  2047;  81,  2256;  83,  2339. 

Maj.  F.  U.  Farquhar,  1883.    R.,  83, 1878. 

Lt.  Col.  O.  M.  Foe.  1883-95.  R.,  83,  1876;  84, 
2071,  2072;  86,  2159,  2160;  86, 1837, 1838;  87,  2262, 
2264;  (Col.)  88, 1976;  89,2260,2263;  90,2737,2739; 
91,  2784,  2787;  98,  2473,  2475;  93,  3029;  94,  2371; 

96,  3063. 

Lt.  Col.  G.  T.  Lydecker,  1896-1901.    B.,  96,  2881; 

97,  3018;  98,  2591;  99,  2998;  00,  3993;  (Col.)  01, 
3188,  3204. 

Maj.  W.  H.  Blxby,  1901-03.  R.,  03,  2233;  03, 
2034. 

Maj.  W.  L.  Fisk,  04, 581. 

Lt.  Col.  C.  E.  L.  B.  Davis,  1904-07.  B.,  04, 3126; 
OS,  2276;  (Col.)  06, 1881;  07, 2041. 

Assistants: 

Capt.  F.  U.  Farquhar,  66,  ii,  41. 
Capt.  G.  J.  Lydeeker,  68, 151. 
■W.H.Mott,  70,168. 
Capt.  A.  N.  Lee.    B.,  74,  211;  76, 280. 
D.Molitor.    R.,  96,  2882. 
E.  S.  Wheeler.    R.,  03,  2034;  06, 2277. 
Lt.  L.  H.  Band,  04,  581;  06, 590. 

ESTIMATES.    (See  Projects.) 

By  Capt.  ■Whipple,  185,9,  dr.  chan.,  $80,000,  66,  4. 

By  Col.  Cram,  1866.  entire  and  permanent  com- 
pletion, $300,000,  66,  iii,  34.  For  imp.  existing 
Chan.,  1st  plan,  $374,130;  2d  plan,  $54,960,  66,  iv,  51, 
73.  For  straight  ship  canal  13'  x  200'  x  8,200',  with 
dikes,  $351,133,  66,  Iv,  49.  H  300'  w.,  $428,754,  66, 
iv,  57,  58;  67,  28,  146,  169,  254v  265. 

By  Col.  Cram,  1868,  creosoting  timber  for  canal 
dikes,  $25,000;  protection  to  foot  of  outer  slope  of 
dikes,  $20,000,  68, 38, 144. 

By  Maj.  Poe,  1872,  d.  200'  chan.  to  16';  repairs  and 
custodian,  $86,000,  73,  216.  Kepairs,  $40,000  addl., 
73,  42. 

By  Maj.  Harwood,  1877,  repairs,  $5,000,  77,  940; 
79, 1666. 

By  Maj.  Harwood,  1879,  completion  of  existing 
proj.,  $5,000,  79, 1656. 

HISTORT. 

Of  imp.,  66,  iv,'44,  45, 54;  96, 2882. 

LEGISLATION. 

Congressional,  necessary  for  estah.  and  enforcing 
needful  regulations  for  this  work,  70, 168. 

OBSTBVCTIOXS. 

Delays  from  accidents  during  1899,  and  approx. 
money  losses.  Doc.  No.  80,  56, 1. 

U.  S.  S.  HaTicock  sunk  by  S.  Binghamton,  neces- 
sitating its  rebuilding  at  a  cost  of  $12,000, 06, 1883. 

OPERATIONS.! 

1855-58.  Dr.  150,000  c.  y.  from  South  Pass,  66, 
iv,  44,  64. 

1867-.68.  Ship  canal,  13'  x  300'  x  8,200',  begun 
Aug.,  1867,  and  work  carried  on  to  the  end  of  fiscal 
year,  68,  37,142-144. 

1868-69.  Work  on  canal  continued,  69,  35, 
110-112. 

1869-70.    Canal  nearly  completed,  70, 164-168. 

1870-71 .    Completion  of  canal,  71, 45, 187. 

1871-73.    Repairs,  73,  41,  215,  216. 

1873-73.  Repairs  and  protection  to  embank- 
ments; d.  Chan.  16'  x  200',  73,  41,  299. 

187.3-74.  D.  canal;  194,657  c.  y.  excavated,  74, 
47;  6,036  c.  y .  of  sods  and  16,504  c.  y.  of  dr.  material 
used  in  stopping  leaks,  74,  212. 

1874-75.  Chan,  completed;  repairs,  and  2,500 
willow  cuttings  set  on  embankments,  76,  52,  280. 

1876-76.  2,800  willow  cuttings  planted,  76, 
106,  ii,  542. 

1 876-77.    Damage  to  p.  repaired,  77, 939. 

1877-78.    Repairs  to  canal  banks,  78, 126, 1225. 

1878-79.  Heads  of  canal  banks  secured  by  pile 
protection,  and  other  repairs  made,  79, 168,  1654. 


1879-80.  3,626  c.  y.  dr.  from  shoal  in  canal,  80, 
2047. 

1880-81.    Operations  and  mainten.,  81,  2255. 

1881-88.    Mmor  repairs  of  revet.,  83,  2339. 

1883-83.  Minor  repairs  to  revet,  and  constr.  of 
ice  breaker,  83, 1876. 

1883-84.    Minor  repairs  of  revet.,  84,  2072. 

1884-85.  Minor  repairs  of  revet,  and  4,282  o.  y. 
dr.  from  chan.,  86, 2161. 

1885-86.  Minor  repairs  to  revet,  and  60,298  c.  y . 
dr.  from  chan.,  86, 1839. 

1886-87.  Kepait  of  revet,  in  progress,  87,  2263. 
Care  and  operation  of  canal,  87,  2264. 

1887-88.  Operations  limited  to  care  of  canal, 
88  1976 

1888-89.  66,117  c.  y.  dr.;  4,082 1.  f.  sheet  piling 
built,  89,  2261,  2265. 

1889-90.    4,385  1.  f.  sheet  pilmg  built,  90,  2738. 

1890-91.  490  1.  f.  of  sheet  piling  completed; 
43,496  c.  y.  dr.;  operation  and  care  of  canal,  91, 
2786,  2787. 

1891-93.  142,966  c.  y.  dr.;  3,160  1.  f.  of  sheet 
piling  and  90'  of  superstr.  completed;  operation  and 
care  of  canal,  93,  2474,  2476. 

1893-93.    10,477  o.  y.  dr.,  9.3,  3030. 

1896-96.  Proj.  considered  completed.  His- 
torical sketch  given,  96,  2882-2887. 

1904-05.  Work  on  new  chan.  in  progress; 
1,328,789  c.  y .  excavated  to  a  w.  of  160',  d.  of  18',  and 
1.  of  4,317',  and  2,558'  p.  revet,  built,  05,  2276,  2277. 

1905-06.  Work  on  new  chan.  in  progress; 
932,448  c.  y.  excavated,  and  4,588  1.  f.  revet,  built, 
06,  1882. 

1906-07.  Work  on  new  chan.  in  progress 
783,564  c.  y.  excavated,  and  74  1.  f.  revet,  built 
New  chan.  opened  to  navigation  Sept.  5, 1906;  work 
entkely  completed  Oct.  17, 1906,  07,  2041. 

PHTSICAL  CHARACTERISTICS. 

66,  iv,  44,  45,  54;  68,  143;  70,  166,  166;  90,  2737. 

PRIVATE  AND  FOREIGN  WORK. 

3  range  lights  estab.  and  maintained  by  naviga- 
tors, 66,  iv,  44,  45,  54. 

$20,000  app.  for  dr.  the  South  Pass  by  the  Cana- 
dian authorities.,  66,  iv,  54. 

PBOJECTS.    (See  Estimates.) 

Early  proj.,  66,  iv,  53. 

By  (Jol.  Cram,  1866,  straight  ship  canal,  1 3'  x  200'  x 
8,200,  66,  iv,  47;  afterwards  changed  to  300'  w.,  66, 
iv,  57;  67, 28, 145, 169;  68, 142. 

By  Maj.  Poe,  1872,  dr.  chan.  16'  x  200'  through 
canal  to  d.  w.  above  and  below,  73,  216. 

Proj.  of  1866  and  1872  proposed  chan.  16'  x  200'  x 
7,221'  protected  on  each  side  by  revet.  Est., 
$428,764,  66,  iv,  57;  67,  28;  73,  216.  Canal  com- 
pleted, 1875,  76, 52, 280.  Statement  of  cost  of  work, 
83, 1878. 

By  Maj.  Farquhar,  1883,  rebuilding  revet.,  est., 
$132,908,  83, 1877, 1879, 1880;  84,  306. 

By  Col.  Poe,  1885,  rebuilding  revet.,  est.,  $153,300, 

86,  2160;  86,  1838.    Increased  to  $200,000  in  1887, 

87,  2263.  Increased  to  $256,000  in  1888,  88,  1976. 
Increased  in  1889,  for  completion  of  sheet  piling,  re- 
newal of  decayed  portions  of  H.  superstr.,  and  dr. 
Chan,  to  IS'  x  300',  to  $276,250,  89, 2262;  91, 2785. 

Lt.  Col.  Lydecker,  1899,  recom.  attention  Con- 
gress be  invited  to  great  need  for  a  doubling  of  the 
Chan,  capacity,  99,  2998. 

Act  June  13, 1902,  au.  constr.  of  2d  chan.  20'  x  300' 
alongside  existing  chan.;  est.,  $330,000;  also  diver- 
sion from  St.  Marys  Falls  app.  of  $80,000,  or  as  much 
as  might  be  needed,  03,  491,  492. 

Special  B.  by  Col.  Davis  on  2d  chan.,  giving  his- 
tory of  proj.  and  r&urn^  of  work,  07,  2041. 

SUB  VETS. 

By  Capt.  Whipple,  1868,  showing  dr.,  1857-68  (see 
Maps),  66. 

By  Lt.  Col.  Kearney,  1856,  66,  iv,  44. 

By  Capt.  Meade,  1856, 66,  iv,  50;  67, 145;  68, 144. 

By  Maj.  Raynolds,  1864,  66,  iv,  49. 

Current  observations  by  Lts.  Merour  and  Green, 
1866,  66,  iv,  68. 


'  History  of,  to  1879, 66,  iv,  44, 45, 54.    By  the  Canadian  Govt.,  66,  iv,  45, 47. 
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In  1897  complete  ex.  of  local  conditions  and  a 
resur.  of  the  waterway  made  by  Lt.  Col.  Lydeoker, 
97,  3018. 

Plans  and  est.  of  the  cost  of  doubling  the  w.  of  the 
Chan,  called  for  by  act  June  6, 1900,  00, 3993. 

Ex.  and  sur.  oi  canal,  with  view  to  doubling  its 
capacity,  au.  act  June  6,  1900.  R.,  by  Lt.  Col. 
Lydeoker,  July  28,  and  Dee.  6,  1900;  est.,  $330,000 
(H.  D.  234,  56th,  2d),  01,  671,  3203. 


Maps: 

Of  n.  and  nw.  lakes,  showing  location  of  imp., 
66,  i. 

Of  natural  chan..  South  Pass,  showing  lighthouses 
and  dr.  of,  1857-58,  66,  i. 

Showing  progress  of  work,  OS,  2276;  06, 1882, 07, 
2016. 


Part  (b),  PP-98    St. 


Clair  Flats   Canal,   Mich.    (Operating 
and  care  of.) 


APPBOPBIATIONS.i 


1882, 

$8,778.59 

1883, 

5,118.47 

1884, 

3,090.65 

1885, 

4,274.16 

1886, 

10,171.54 

1887, 

1,819.53 

1888, 

1,610.00 

1889, 

20,070.00 

1890, 

2,403.16 

1891, 

1,845.20 

1892, 

1,866.67 

1893, 

2,697.93 

1894, 

3,686.18 

1895, 

1,999.32 

1896, 

2,288.49 

1897, 

2,375.89 

1898, 

2,066.53 

1899, 

2,049.75 

1900, 

3,916.30 

1901, 

2,860.23,01,3189. 

1902, 

2,314.97,03,2235. 

1903, 

3,912.11,03,2035. 

1904, 

16,875.66,04,3129. 

1905, 

28,823.79,05,2279. 

1906, 

7,628.22,06,1884. 

1907, 

15,673.61,07,2047. 

1908, 

9,094.81,08,2127. 

1909, 

11,340.21,09,2109. 

1910, 

6,301.16,10,2271. 

1911, 

9,010.63,11,2464. 

1912, 

19,771.68,13,2665. 

Total, 

214,425.44 

COMMEBCE. 

Increasing,  08, 738. 

1911,  61,498,884  t.,  13, 1086. 

CONTBACTS. 

1903.  C.  W.  Kotoher,  hemlock  lumber,  $17  M 
f.  b.  m.,  03,  2036.  A.  J.  Dupuis  Co.,  repairs  to  e. 
p.  revet.,  $6,890;  Chas.  Boston  &  Sons,  repairs  to 
e.  dike,  $7,405;  A.  J.  Dupuis  Co.,  hire  of  pile-driver 
plant,  $1,560;  Candler  Dock  &  Bridge  Bldg.  Co., 
hire  of  pile-driver  plant,  $1,560,  04, 3129,  3130. 

1904.  A.  J.  Dupuis  Co.,  hire  of  pile-driver 
plant,  $900,  04,  3129,  3130.  Chas.  Boston  &  Sons, 
hire  of  pile-driver  plant,  at  $4.76  per  working  hour 
(1885.87);  C.  S.  Rose  and  F.  X.  PouUot,  constr. 
custodian's  dwelling  and  boathouse,  $3,757,  06, 
2279. 

1907.  O.  E.  Dunbar,  hire  of  scow,  $12.50  per 
working  day;  The  M.  Rabbitt  &  Sons  Co.,  fum. 
and  delivermg  St.,  $5,415.97  ($2.46  c.  y.);  and  tie 
rods,  $2,726.43,  07,  2048-49. 

1910.  J.  D.  Kennedy,  fum.  and  placing  9,000 
t.  r.,  $11,430,  11,  2465. 


ENGINEEBS. 

Chief  ol  Engineers.  B.,  93,  393;  94,  366;  95, 
401;  96,  356;  97,  445;  98,  436;  99,  518;  00,  583; 
01,  568;  03,  492;  03,  540;  04,  589;  05,  699;  06, 
673;  07,  694;  08,  738;  09,  775;  10,  854;  11,  909; 
13, 1085. 


Incharge: 

Col.  O.  M.  Poe,  1883-95. 


93,  3031;  94, 2373;  95, 


Lt.  Col.  G.  J.  Lydecker,  1896-1901.  B.,  96,  2889; 
07,  3019;  98,  2592;  99,  2999;  00,  3994;  (Col.)  01, 
3189 

Maj.  W.  H.  Bixby,  1901-03.  E.,  03,  2234;  03, 
2034. 

Maj.  W.  L.  Fisk,  04,  581. 

Lt.  Col.  C.  E.  L.  B.  Davis,  1904-08.  E.,  04, 3126; 
05,  2278;  (Col.)  06, 1884;  07,  2047. 

Capt.  G.  R.  Spalding,  08,  715. 

Lt.  Col.  C.  McD.  Townsend,  1908-.  E.,  08, 2127; 
09, 2109;  (CoL)  10,  2270;  11,  2464;  13, 2665. 

E.  S.  Wheeler.    B.,  03,  2036;  04, 3130;  06,  2279. 
Lt.  L.  H.  Rand,  04, 581;  OS,  590. 
Capt.  G.  E.  Spalding,  08, 715. 

OPEBATIONS.  (General  repairs  made  each 
year.) 

1893-93.    Repairs  made  to  e.  dike,  93, 3031. 

1893-94.  Repairs  made  to  e.  and  w.  dikes,  94, 
2373. 

1901-03.  General  repairs,  mainten.,  etc.,  each 
year  (see  each,  an.  report). 

1903-04.  Repairs  to  e.  dike,  and  rebuilding 
revet,  p.,  04, 3130. 

1905-06.  Repairs  to  e.  dike,  100  elm  trees 
planted,  and  well  for  water  gauge  made,  06, 1884. 

1906-07.  Repairs  made  to  e.  dike  and  e.  and 
w.  ps.,  07, 2047. 

1910-11.  7,442  t.  St.  placed  around  ps.,  11, 
2464. 

1911-13.  8,456  t.  St.  placed  around  ps.,  13, 
2665. 

PEOJECTS. 

By  Lt.  Col.  Lydeoker,  1898,  extensive  repairs  to 
the  15,000'  of  old  canal  dikes;  increased  permanent 
force  for  care  and  supervision  of  the  canal;  a  more 
efficient  enforcement  of  the  regulations  governing 
the  trafHo;  est.,  $45,300,  and  after  first  year  an  an. 
cost  of  $8,000,  98,  2592;  99,  2999.  Not  in  operation 
in  1900,  00,  3994. 

StfEVETS. 

Map.    07,2046. 


1  Expend,  under  the  permanent-indefinite  app.  provided  by  act  July  1, 1884,  for  operating  and  keeping 
In  repair  canals  and  other  public  works,  1899. 


rSee  pp.  14-22  tor  1 
Lexplanatlons,  etc.J 
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PP-100       SWAN  CREEK,  LAKE  ST.  CLAIR,  MICH. 


ENGINEERS. 

Cblef  ot  Engineers.    B.,  80, 221;  81,  301. 

In  charge.    Maj.  F.  Harwood.    R.,  81, 2255. 

PLANS. 

By  Maj.  Harwood,  1881,   excavating  9'  chaa. 
from  Fair  Haven  Br.  to  9'  curve  in  hake  St.  Clair; 


est.,  $10,000;  or  for  a  chan.  of  same  d.  to  the  Elbow, 
andf  thence  a  canal  60'  w.  with  9'  d.  to  10'  curve  in 
the  lake;  est.,  $17,000,  81,  22S7. 


SURVEY. 

Ex.  au.  act  June  14,  1880;  made,  1881,  by  Maj. 
Harwood,  81, 2265. 


PP-103 


CLEVTON  RIVER,  MICH. 


APPROPRIATIONS. 

1852, 

$5,000,66,7. 

1870, 

5,000,70,46. 

1871, 

1,500,71,182. 

1881, 

8,000,81,2254. 

1882, 

6,000,83,2338. 

1886, 

6,000,86,1842. 

1888, 

10,000,88,1974. 

1890, 

10,000,90,2744. 

1892, 

8,564,98,2478. 

1894, 

6,000,95,2838. 

1896, 

10,000,96,2737. 

1905, 

3,000,05,2235. 

1907, 

2,500,07,2005. 

1910, 

5,000,10,2271. 

1911, 

2,000,11,2465. 

1912, 

2,000,18,2666. 

Total,  89,664,18,2666. 

COMMERCE. 

Local  and  unimportant,  78, 214;  76,  ii,  649. 
SmaU,  95, 2838. 

Effect  ot  imp.  on  rates  unknown,  10,  856;  18, 
1087. 
1911, 12,449  t.,  18, 1087. 

CONTRACTS. 

1870.  J.  Brown,  dr.,  22$  c.  y.,  70, 161;  71, 181, 
182. 

1881.  Dupuis,  Johnston  &  Co.,  dr.,  $5.40  per 
hour,  81, 2254. 

1888.  T.  M.  HubbeU,  dr.,  20*  c.  y.,  83,  1882. 
Carldn,  Stickney  &  Cram,  material  and  labor,  83, 
1882. 

1888.  Hubbell  &  Skeldon,  furnishing  dr.,  and 
tag,  $6.45  per  hour,  88, 1974. 

1889.  Hubbell  &  Skeldon,  revet,  constr.  and 
dr.,  $9,756.16,  90,  2744. 

1891.    G.  Lockerbie,  dr.,  23Jt  c.  y .,  91,  2789. 

1893.  M.  Steiner,  revet,  constr.,  total,  $6,559.21, 
93,  2946. 

1897.    E.  HaU,  dr.,  15i  c.  y„  s.  m.,  97,  3028. . 

1903.  Detroit  Dredging  Co.  (Ltd.),  dr.,  about 
23,636  c.  y.,  04,  3088. 

1907.  "Toledo  Dredge  &  Dock  Co.,  lease  of  dr. 
plant,  $20  per  hour,  07, 2005. 

1908.  George  Lockerbie,  hire  of  dr.  plant,  $10 
per  hour,  09, 2110. 

1918.  Great  Lakes  Dredge  &  Dock  Co,,  dr., 
34,000  c.  y.  at  20*  c.  y.,  b.  m.,  18, 2666. 

ENGINEERS. 

Chief  of  Engineers.    R.,  66,  7;  70,  46;  71,  44 

78, 41;  76, 106;  79, 170;  80, 221;  81, 300;  88,  294 
83,304;  84,307;  85,330,332;  86,325;  87,293;  88. 
265;  89,316;  90,286;  91,358;  93,341;  93,386;  94 
369;  95,393,397;  96,349;  97,449;  98,436;  99,519! 
00,683;  01,561;  03,486;  03,531;  04,680;  05,589 
06,662;  07,683;  08,738;  09,776;  10,855;  11,909 
13, 1086. 

In  charge: 

Maj.  O.  M.  Poe,  1870.    70,  159,  161,  162;  71,  44, 
180;  78,  41. 
Maj.  G.  Weitzel,  1870-76.    R.,  78, 214;  76,  ii,  649. 


Maj.  F.  Harwood,  1880-83.  B.,  80,  2062;  81, 
2253*  83  2337 

Lt'.  Coi.  O.'m.  Poe,  1883-92.  R.,  83,  1880;  84, 
2074;  85,  2166,  2190,  2192;  86,  1842;  87,  2265;  88, 
1973;  (Col.)  89,  2270;  90,  2742;  91,  2788;  93,  2477. 

Maj.  W.  Ludlow,  1893.    R.,  93, 2942. 

Lt.  Col.  G.  J.  Lydeoker,  1894-1900.  R.,  94, 2264; 
95,  2837,  2857;  96,  2736;  97,  3027;  98,  2596;  99, 
3001;  00, 3996. 

Maj.  W.  L.  Fisk,  1901.    R.,  01, 3153. 

Capt.  L.  H.  Beach,  1902-05.  R.,  03, 2196;  (Maj.) 
03, 1998;  04,  3087;  05,  2234. 

Capt.  Chas.  Keller,  1906.    R.,  06, 1860. 

Col.  Chas.  E.  L.  B.  Davis,  1907.    R.,  07,  2004. 

Lt.  Col.  C.  McD.  Townsend,  1908-12.  B.,  08, 
2128;  09, 2109;  (Col.)  10,  2271;  11,  2465;  18,  2666. 

Assistants: 

H.  A.  Ulffers.    R.,  73, 214;  76,  ii,  549. 

B.  H.  Muehle.    B.,  80, 2063;  85, 2193. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Poe,  dr.  ohan.  from  mouth  of  R.,  $5,000, 
70, 161, 162;  71, 180. 

OPERATIONS. 

1870.  20,464  c.  y.  dr.,  making  chan.  9'  x  98'  x 
2,700'.  70, 161;  71, 181,  182. 

1881-88.  2,700 1.  f.  of  ohan.  8'  x  60'  dr.,  38  piles 
driven,  and  600'  mattress  placed  in  bank  protection, 
88, 2337. 

1883-88.  600  1. 1.  brush  mattress  sunk,  23  pile 
clusters  driven;  pile  crib  constr.  at  terminus  of  line 
of  piles;  3,275  brush  bimdles  and  23  cords  St.  placed 
in  pile  crib;  6,123c.  y .  sand  dr.,  83, 1880, 1881. 

1886-87.  App.  held  until  au.  to  purchase  neces- 
sary right  of  way  be  granted,  87, 2266. 

1887-88.  Dr.  of  chan.  under  contract  begun, 
88  1973 

1889-90.    8,169  c.  y.  dr.,  90,  2743. 

1890-91.  40,637  c.  y .  dr.,  completing  removal  of 
shoals  at  Green  Fence,  Tets  and  Fortons  Bends,  and 
Reimolds  Bar,  91, 2788. 

1891-98.    23,374  c.  y.  dr.,  93,  2477. 

1898-94.  2  sections  of  training  dike  on  the  n. 
side  ot  entrance  to  R.  built,  93, 2943;  94, 2254. 

1896-97.    8,655o.y.,s.m.,  dr.,  97,3027. 

1897-98.    26,708  c.  y.,  s.  m.,  dr.,  98, 2695. 

1903-04.    23,636  c.  y.  dr.,  04,3087. 

1906-07.    Dr.  shoals  in  progress,  07,  2004. 

1907-08.  Chan.  dr.  8'  x  80'-100',  mouth  to 
Tucker's  coal  dock,  08,  2128. 

1908-09.  Chan.  dr.  8'  d.  bet.  Market  and 
Macomb  St.  Brs.,  Mt.  Clemens,  09, 2109. 

1911-18.  31,744  c.  y.  dr.;  contract  completed, 
.  18, 2666. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  73,  214;  76,  ii,  549. 

Shoaling  of  dr.  chans.,  99,  3001;  from  freshets, 
04,  3087. 

R.  navigable  considerable  distance  above  Mt. 
Clemens;  available  d.  does  not  exceed  8',  13, 1087. 

Datum  plane,  1912,  had  been  1'  to  2'  higher  than 
ra.  s.  elevation  ot  Clinton  R.  for  prior  2  years; 
changed  to  573.6  to  provide  chan.  d.  of  proj.,  13, 
1086. 
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FliANS.    (See  Estimates  and  Projects.) 

By  Maj.  Poe,  for  curved  chan.,  with  banks  pro- 
tected by  wild  rice,  73,  214. 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Poe,  1870,  dr.  chan.  of  entrance  8'  x  100' 
X  2,700';  est.,  $5,000,  71, 180;  81,  300. 

By  Maj.  Harwood,  1880.  below  Mt.  Clemens, 
excavation  of  chan.  8'  x  100',  and  constr.  of  pile 
revet.;  est.,  $25,000,  80,  2063. 

By  Lt.  Col.  Poe,  1885,  entrance,  dr.  10'  x  100'  x 
3,400',  and  constr.  of  3,280 1.  f.  of  pile  revet.,  and  re- 
pairs to  pile  crib;  est.,  $32,926;  8S,  2193,  2195;  86, 
325;  91, 2788;  revised,  1888  and  1889,  13, 1086. 

By  Lt.  Col.  Lydeoker,  1899,  applying  available 
funds  to  redr.  entrance  chan.,  and  to  reinforcing 
and  extending  old  dike  adjoming  entrance,  99, 
3001. 


SURVEYS. 

Under  direction  of  Maj.  Poe,  by  H.  A.  Ulffers, 
Oct.,  1871.    R.,  73,  214. 

Au.  act  Mar.  3,  1875;  assigned  to  Maj.  Weitzel, 
76, 106;  made  by  H.  A.  Ulflers.    R.,  76,  ii,  549. 

Resur.  in  progress,  by  Maj.  Harwood,  79, 170. 

Eesur.,  1880,  au.  act  Mar.  3,  1879;  made  by  Maj. 
Harwood,  80, 2062. 

Sur.,  1885,  au.  act  July  5,  1884;  made  by  Lt.  Col. 
Foe,  85, 332. 

M:inor  surs.,  9S,  2838;  99,  3001;  00,  3996;  10, 
2271. 

Ex.  of  R.  made  Apr.,  1911,  showed  d.  of  7'  over 
3  shoals  bet.  mouth  and  Mt.  Clemens,  11,  2465. 

Cong,  docs.,  etc.,  relating  to  exs.,  sure.,  plans, 
etc.,  13, 1087. 

Maps: 

Of  n.  and  nw.  lakes,  showing  location  of  imp,, 
66,  i;  83,  2338. 
03, 1998. 


PP-105 


DETROIT  RIVER,  MICH. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

Detroit  E.,  Mich 

1874-1912 
1888-1892 

$11,894,500 

b 

5,000 

Total 

11,899,500 

Part  (a),  PP-105         Detroit  River,  Mich. 


ACCIDENTS,  ETC.   (See  Miscellaneous,  below.) 
iPPROPRIATIONS. 


1874,  • 

$25,000,74,47. 

1878, 

100,000,78,125,1223 

1879, 

50,000,79,168,1660 

1880, 

50,000,80,2081. 

1881, 

50,000,81,2276. 

1882, 

60,000,83,2374. 

1884, 

200,000,84,2075. 

1886, 

37,500,86,1844. 

1888, 

130,500,88,1980. 

1892, 

30,000,93,2482. 

1894, 

30,000,95,3067. 

1896, 

30,000,96,2895. 

1899, 

100,000,99,3003. 

1900, 

200,000,00,4003. 

1901, 

326,000,01,3193. 

1902^ 

»0;000}«..2237. 

1903, 

450,000,  03,  2039. 

1905, 

500,000,05,2281. 

1906, 

700,000,06,1889. 

1907| 

.2,SS:r}o7.2''^^- 

1908| 

150,000\<,s  „,„, 
1  575,000/""'' ''"''■ 

1909, 

13,000,000,09,2116. 

1 

660,000 

1910^ 

1  600,  OOOUO,  2277. 

1 

i630,000l 

191l{ 

u5o;oooH^'^*'^- 

Total, 

11,894,600 

COMMERCE. 

Large  and  increasing,  75,  283. 
The  C.  of  the  entire  chain  of  lakes  benefited  by  this 
work,  76,  284. 


Benefits  of  the  imp.  to  C,  88, 1979. 

1898,  30,000,000±  t.,  98,  2597;  1911,  66,951±  t.,  13, 
2671. 

Detailed  description  of,  99,  3004;  03,  2040. 

Mainly  through  freight  from  Lake  Erie  to  Lakes 
Superior  and  Michigan,  03,  493. 

Description  of  Wyandotte  and  Trenton,  their  in- 
dustries and  C,  01, 3210;  04,  3142. 

Diagram  showing  relation  of  app.  to  tonnage  and 
value,  1884-1904,  05, 2284;  13,  2474. 

Great  growth  due  to  imp.,  07,  2059. 

Source  of  information  for  traffic  data  and  valuation, 
13, 2674. 

CONTRACTS. 

1876.  Case  &  Jennings,  blasting  and  dr.,  S7.50 
C.  y.,  77,  935,  936. 

1878.  C.  F.  Dunbar,  removing  solid  r.,  $7  o.  y.; 
removing  bowlders,  $5  c.  y.,  79, 1651. 

1880.  C.  r.  Dunbar,  r.  removal,  $7  and  $1  c.  y., 
81  2277 

1881.'  0.  F.  Dunbar,  r.  removal,  $7  and  $1  c.  y., 
83  2374 

1883.'  C.  F.  Dunbar,  i.  removal,.  $7.50  and  $1 
0.  v.,  83, 1883. 

1884.  Carkin,  Stickney  &  Cram,  r.  removal, 
J5.40  and  $1 0.  y.,  85, 2168. 

1886.  Dunbar  &  Sullivan,  r.  removal,  $6  ana 
$1  0.  v.,  87, 2269. 

1888.    Dunbar  &  Sullivan,  r.  removal,  89, 2272. 

1893.  C.  E.  Mitchell  &  Co.,  hire  of  dr.,  tug,  and 
2  dump  scows,  $14.74  per  hour,  93,  3036. 

1894.  Carkin,  Stickney  &  Cram,  removine 
bowlders  and  other  material,  actual  volume  ana 
s.  m.,  87*  c.  y.,  9S,  3068. 

1897.  M.  Sullivan,  removing  bowlders,  bed  r., 
etc.,  $4.16  per  s.  t.,  97, 3030. 

1900.  J.  B.  Donnelly,  r.  excavation.  Limekiln 
Crossing,  $2.27  c.  y.  ($172,620).  Buffalo  Dredging 
Co.,  dr.,  Ballards  Reef  chan.,  $2.66  c.  y.  ($74,200). 


>  Livingstone  Chan. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 
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M.  Suliivaa,  dr.,  time-work.  Limekiln  Crossing, 
$14.50  per  hour.  E.  J.  Hingstnn,  dr.,  time-work, 
Ballards  Beef,  $10.25  per  hour.    00,  4004. 

1901.  M.  SuUivan,  dr.  Amherstburg  Beach, 
$2.90  per  0.  y.,  01,  3193.  DiUuth  Dredge  &  Dock 
Co.,  dr.,  time-work,  $12  per  hour,  08, 2238. 

1908.  G.  H.  Breymann  &  Bros.,  dr.,  time-work, 
$17  per  hour,  08,  2238.  M.  Sullivan,  dr.,  $2.90  and 
$1.48  c.  y.,  08, 2238.  Donnelly  Contracting  Co.,  dr., 
$4.21  and  $2.10io.y.,  03,  2039.  Charles  Boston  & 
Sons,  oonstr.  scow,  $3,692;  M.  SnUivan,  hire  of  tug, 
$600  per  mon<^  03, 2040. 

1904.  G.  H.  Breymann  &  Bro.,  dr.,  $3.25  and 
$1.62^  0.  v.;  J.  H.  &  D.  SuUlvan,  hire  of  tug,  $574 
per  month;  G.  H.  Breymann  &  Bro.,  dr.  (chan.  to 
Wyandotte),  $20  per  hour:  M.  Sullivan,  ar„  $2.40 
and  $1.20  c.  y.,  04,  3133.  Muir-0'Sullivan  Dredge 
&  Dock  COy  dr.,  time-work,  $20  per  hour,  06, 2282. 

1905.  Gf.  H.  Brgymann  &  Bro.,  dr.,  270  c.  y., 
s.  m.,  05,  2282.  J.  H.  &  D.  Sullivan,  hire  of  tug, 
$22  per  day,  06, 1890. 

1906.  G.  G.  &  F.  H.  Haokett,  hire  of  tug,  $25 
lerday,  06,  1889.  Dunbar  &  Sullivan  Dredging 
k>.,dT.,19i  il;and9Hito.y.,O7,2054.    G.G.&F.H. 

Hackett,  hire  of  tug,  $25  per  day,  07,  2055. 

1907.  Dunbar  &  Sullivan  Dredging  Co.,  dr., 
$3.80  and  $1.90  c.  y.;  G.  G.  and  F.  H.  Haokett,  hire 
of  tug,  $25  per  day;  L.  S.  Sullivan,  hire  of  tug,  $25 

§er  day,  07, 2055.  G.  H.  Breymann  &  Bro.,  hire  of 
r.  plant,  $25  per  hour;  M.  Sull^an,  hire  of  2  dr. 
Slants,  $20  and  $25  per  hour;  Great  Lakes  Dredge  & 
lock  Co.,  dr.,  $1.98  c.  y.;  Grant  Smith  &  Co.  and 
Locher,  r.  and  earth  excavation,  unit  prices  given, 

08,  2136.  P.  B.  McNaughton  and  O.  E.  Dunbar, 
earth  and  r.  excavation;  earth,  500  and  r.  $2.80  c.  y^; 
G.  H.  Breymann  &  Bro.,  dr.,  26^0  c.  y.,  s.  m.,  08, 
2137. 

1908.  Hackett  &  Crumrine,  hire  of  tug,  $25  per 
hour,  08,  2136.' 

1909.  L.  S.  Sullivan,  hire  of  tug,  $24  per  day, 

09,  2116. 

1910.  Hackett  &  Mullen,  hire  of  tug,  $23  per 
day,  10,  2278.  Great  Lakes  Dredge  &  Dock  Co., 
furnishing  and  operating  dr.  plant,  $22.50  per  hour; 
est.,  $50,000.  G.  H.  Breymann  &  Bro.,  furnishing 
and  operating  dr.  plant,  S24  per  hour;  est.,  $47,118; 
M.  Smlivan,  furnishing  and  operating  dr.  plant,  $25 

er  hour;  est.,  $85,000,  11,  2472.  Grant  Smith  & 
lo.  and  Locher  pumping  to  maintain  unwatered 

area  of  sec.  1  and  2,  Livmgstone  Chan.,  $130p.  d.,  11, 

2473. 

1911.  M.  Sullivan,  dr.  Ballards  Beef  ($292,000), 
$2.61  c.  y.,  bank  measurement;  Hackett  &  Mullen, 
hire  of  tug,  $24  per  day,  11, 2472. 

1912.  The  Buffalo  Dredging  Co.,  famishing  and 
operating  steam  drill  boat,  $3.60  per  drill  hour;  est., 
$12,884.67;  Dimbar  &  Sullivan  Dredging  Co.,  fur- 
nishing and  operating  steam  drill  boat,  $2.75  per  drill 
hour;  e.st.,  $9,321.68;  M.  Sullivan,  tuinishmg  and 
operating  dr.  plant,  $20  per  hour;  est.,  $20,000; 
Hackett  &  Mullen,  hire  01  tug,  $24  per  day;  est., 
$5,000;  M.  Sullivan,  furnishing  and  operating  steam 
drill  boat,  $9  per  hour;  est.,  $8,455.50, 18*  2673. 

EXGIIVEEBS. 

Cblef  of  Engineers: 

Orders  that  the  imp.  shall  be  made  wholly  In 
American  waters,  76,  li,  546. 

K.,  74,  47,  48;  75,  52,  285,  286;  76,  106,  ii,  543; 
77,  111;  78, 125;  79,  168;  80,  222;  81,  303;  83, 
297;  83,305;  1885;  84, 307;  85,331;  86,326;  87, 
293;  88,  267;  89,  317;  90,  287;  91,  361;  93,  343; 
93,  393;  94,  336,  307;  95,  402;  96,  356;  97,  449; 
98,  437;  99,  620;  00,  684,  687;  01,  509,  571,  3208; 
08,  492,  494;  03,  540,  542;  04,  589,  591,  3140;  05, 
600,  602,  2292;  06,  674;  07,  695,  698;  08,  740;  09, 
777;  10,  856,  861;  11,  911;  13, 1087. 

In  charge: 

Majs.  Comstock  and  Weitzel  au.  to  make  est.  of 
cost,  74,  48;  joint  R.,  74,  213,  214.  R.,  Mai.  Com- 
stock, 75,  283. 

Maj.  G.  Weitzel,  1874-83.  B.,  75,  281;  79, 1650; 
80,2080;  81,2275;  88,2373.  Correspondence,  76, 
ii,  642-547;  77, 936. 

Capt.  A.  Mackenzie,  in  temporary  charge,  1878. 
E.,  78, 1223. 

Maj.  F.  U.  Farquhar,  1883.    R.,  8.3, 1886. 


g 


Lt.  Col.  O.  M.  Poe,  1883-95.  R.,  83,  1882;  84, 
2074;  85,  2165;  86, 1842;  87,  2266;  88, 1978;  89, 
2272;  90,  2746;  91,  2793;  93,  2481;  93,  3034;  94, 
2376;  95, 3066. 

Lt.Col.  G.J.  Lydecker,1896-.  R.,  96,  2893;  97, 
3029;  98,  2597;  99,  3003;  00,  3997,  4015. 

Col.  G.  J.  Lydecker,  1901.    R.,  01, 3190,  3209. 

Maj.  Wm.  H.  Bixby,  1902-03.  R.,  03,  2236;  03, 
2036;  04,  3141,  3146. 

Lt.  Col.  C.  E.  L.  B.  Davis,  1904-07.  R.,  04, 3130; 
05,  2280,  2293;  (ColJ  06, 1885;  07,  2049,  2059. 

Lt.  Col.  C.  McD.  Townsend,  1908-.  R.,  08,  2129; 
09, 2110;  (Col.)  10,  2272;  11,  2466;  18,  2661. 

Capt.  A.  N.  Lee,  75, 282.    B.,  76,  ii,  545;  77,935. 
H.  A.  Leavitt,  77, 936.    E.,  80, 2080. 
Capt.  A.  Mackenzie.    B.,  79, 1651. 
Capt.  B.  D.  Greene.    R.,  80,  2081. 
H.  Kallman.    R.,  81,  2277;   83,  2374;  83,  1883; 
841, 2076;^  85, 2168. 

B.  H.  Muehle.    R,  99, 3004;  01,  3211. 

C.  Y.  Dixon.  R.,  00,  4002;  01,  3194,  3210;  03, 
2239;  03,  2042;  04,  3135;  05,  2284. 

E.  S.  Wlieeler.    R.,  03, 2040;  04,  3133;  05, 2282. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Majs.  Comstock  and  Weitzel,  1874,  blasting 
and  dr.  chan.  at  Limekiln,  if  partly  in  Canadian 
waters,  $1,899,990;  if  wholly  in  American  waters, 
6%  addl.;  at  mouth  of  E.,  $105,558,  and  10%  for  con- 
tingencies, 74,  214. 

By  Maj.  Comstock,  proposed  imp.  at  Maiden  and 
mouth  of  Detroit  E.,  $100,000,  75,  283,  284. 

By  Maj.  Weitzel,  1875,  imp.  at  Limekiln  Crossing 
Ibr  18'  Chan.,  wholly  in  American  waters,  $500,000; 
if  partly  in  Canadian  waters,  $262,000;  for  d.  shoal 
at  mouth  of  E.,  $300,000;  for  a  20'  chan.  addl.,  $900,- 
000  to  $1,000,000,  76,  ii,  644.  Details,  76,  ii,  546. 
For  completion  of  the  work,  Chan.  20'  x300',  $200,000, 
77, 936.  Eevised,  1879,  to  $250,000,  to  complete  the 
work,  79, 168. 

HISTORY 

Of  imp.,  91,2794. 

LEGISLATION. 

Besol.  H.  of  E.,  directing  est.  to  be  made,  Dec, 
1873,  74,  48.  Proposed  uniting  of  U.  S.  and  Cana- 
dian Govts,  in  this  work,  75, 52,  286. 

MISCELLANEOUS. 

Nitroglycerin  and  dynamite  exploded  on  Fox 
Isld.  Dec.  1879,  91,  2797. 

Accidents  to  vessels,  03, 2243;  07,  2052;  08, 2133; 
09,  2114;  10,  2276. 

18 1.  dynamite  accidentally  exploded,  June,  1906, 
06,1887. 

OPERATIONS. 

1876-77.  2,632  o.  y.  r.  removed  by  blasting 
and  dr.,  77, 935,  936. 

1879-80.  90,000  s.  f.  drilled  and  blastfid,  3,262 
c.  y.  dr.,  79, 168,  1652;  12,121  c.  y.  r.  broken,  8,401 
c.  y.  r.  removed  by  dr.,  80,  2082. 

1880-81.  5,065  c.  y .  solid  r.  blasted,  10,776  c.  t. 
r.  dr.,  81, 2277. 

1881-83.  10,270  0.  y.  solid  r.  and  199  c.  y.  loose 
r.  removed,  83, 2374. 

1888-83.    7,190  c.  y.  solid  r.  removed,  83, 1884. 

1883-84.    656  c.  y.  solid  r.  removed,  84,  2076. 

1884-85.  8,369  c.  y.  solid  and  32  c.  y.  loose  r. 
removed,  86, 2166. 

1886-86.  15,140  c.  y.  solid  and  49  c.  y.  loose  r. 
removed,  86, 1843. 

1886-87.  14,644  c.  y.  solid  and  144  c.  y.  loose  r. 
removed  from  the  straight  chan.;  total  amount  of 
work  done  on  the  imp.,  87,  2267. 

1887-88.  81,078  c.  y.  solid  r.  and  1,052  c.  y. 
loose  r.  removed,  88, 1979. 

1888-89.    8,508  c.  y.  solid  r.  removed,  89,  2272. 

1889-90.  16,583  c.  y.  solid  and  1,766  c.  y.  loose 
r.  removed,  90,  2746. 

1890-91.  1,213  c.  y.  solid  and  1,554  c.  y.  loose 
r.  removed  from  chan.,  91, 2793. 
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1S94-95.  2,230  c.  y.,  s.  m.,  large  bowlders  re- 
moved, 95, 3067. 

1895-96.  13,866  c.  y.,  s.  m.,  bowlders  and 
other  material  removed,  and  a  line  of  levels  run 
from  bench  mark  Trenton  to  Amherstburg,  96, 
2894. 

1896-97.  6,174  c.  y.  dr.  and  254  bowlders  re- 
moved, 97, 3029. 

1897-98.  About  10,000  t.  bedrock  and  bowl- 
ders removed,  98,  2597. 

1899-00.  R.  excavating  in  progress  at  Lime- 
kiln Crossing;  780  bowlders  removed  from  chan. 
below  Limeflln  Crossing,  00,  4001. 

1900-01.  98,704  c.  y.  r.,  bowlders,  sand,  clay, 
etc.,  dr.;  2,040  o.  y.  bowlders  removed  by  hired 
labor,  01, 3190,  3191. 

1901-OS.  168,520  c.  y.  r.,  bowlders,  and  other 
heavy  material  removed;  530  c.  y.  bowlders  re- 
moved by  hired  labor,  03,  2236. 

1903-03.  136,286  c.  y.  r.,  bowlders,  and  other 
heavy  material  removed;  370  c.  y.  bowlders  re- 
moved by  hired  labor,  03,  2038. 

1903-04.  20,461  c.  y.  bedr.  •  and  7,500  c.  y. 
overlying  material  removed;  65,568  o.  y.  dr.  from 
Chan,  to  Wyandotte;  775  c.  y.  bowlders  removed 
by  hired  labor,  04, 3131. 

1904-05.  209,734  c.  y.,  mostly  r.,  removed; 
269,900  c.  y.  dr.;  660  o.  y.  iDOwlders  removed,  05, 
2280. 

1905-06.  316,561  c.  y.  bedr.,  bowlders,  sand, 
etc.,  removed;  859,112  c.  y.  sand,  silt,  small  bowl- 
ders, etc.,  dr.;  485  c.  y.  bowlders  removed  by  hired 
labor,  06, 1886. 

1906-07.  86,956  0.  y.,  mostly  bedr.,  removed; 
588,810  c.  v.  sand,  earth,  small  bowlders,  etc.,  dr.; 
125  c.  y.  bowlders  removed  by  hired  labor,  07, 
2049. 

1907-08.  99,806  c.  y.,  mostly  r.,  removed; 
220,661  c.  y.  bowlders,  clay,  sand,  etc.,  dr.,  and  570 
c.  y.  bowlders  removed  by  hired  labor  from  Am- 
herstburg Chan.,  08,  2129.  19,074  c.  y.,  mostly 
bedr.,  removed,  and  2,471,943  c.  y.  sand,  clay, 
bowlders,  etc.,  dr.  from  Livingstone  Chan.,  08, 
2131. 

1908-09.  Coflerdams  partly  completed;  36,923 
c.  y.,  mostly  r.,  removed;  2,545  c.  y.  sand,  clay, 
bowlders,  etc.,  dr.,  and  1,845  c.  y.  bowlders  re- 
moved by  hired  labor  from  Amherstburg  Chan., 

09,  2110.  625,826  c.  y.,  mostly  r.,  removed,  and 
2,643,420  c.  y.  sand,  clay,  bowlders,  etc.,  dr.  from 
Livingstone  Chan.,  09, 2112. 

1909-10.  Eidge  otloow  r.  along  chan.  removed, 
444,892  c.  y.  sand,  clay,  bowlders,  etc.,  dr.,  and  690 
c.  y.  bowlders  removed  from  Amherstburg  Chan., 

10,  2272.  838,234  c.  y.,  mostly  bedr.,  removed,  and 
891,220  c.  y.  sand,  clay,  bowlders,  etc.,  dr.  from 
Livingstone  Chan.,  10,  2273. 

1910-11.  Eemoval  of  clay,  hardpan,  bowlders, 
bedr.,  etc.,  in  progress  at  Ballards  Reef,  Amherst- 
burg Chan.;  about  80%  of  work  completed,  11, 
24C6-2467.  Work  in  progress  on  w.  and  d.  Living- 
stone Chan.;  about  90%  completed,  11,  2468-2470. 

1911-13.  Work  under  9  contracts  in  progress 
at  Ballards  Reef  in  Amherstburg  Chan.,  and  under 
2  contracts  in  Livingstone  Chan.;  work  85%  com- 
pleted in  Amherstburg  and  98%  in  Livingstone 
Chan.;  details  of  work  given,  13, 1089. 

Phtsical'chabacteristics. 

Bed  of  R.  composed  of  r.  Swift  current,  74, 213, 
214. 

Water-level  curves  at  Limekiln  Crossing,  Detroit 
R.,  88, 1979. 

Description  of,  00,  4016. 

Water-gauge  readings,  00,  4003;  01,  3197;  08, 
2237,  2243;  03,  2038,  2046;  04,  3131,  3138;  05,  2281, 
2287;  06,  1888;  07,  2052;  08,  2133;  09,  2115;  10, 
2276;  11,  2471;  18,  2671. 

Description  of  chan.  w.  of  Grosse  Isle,  01,  3209. 

Description  of  back  chan.  to  Wyandotte,  04, 
3141. 

Lowering  of  water  surface,  05,  2294. 

Condition  of  Livingstone  and  Ballards  Reef 
Chans.,  11,  912;  18,1090. 

R.  flows  from  Lake  St.  Clair  into  Lake  Erie; 
about  31  m.  from  Windmill  Pt.  Lighthouse  at 
Lake  St.  Clair  to  Detroit  R.  Lighthouse  at  Lake 
Erie,  18,1087. 


FLiANS.    (See  Estimates  and  Projects.) 
By  Majs.  Comstock  and  Weitzel,  blasti^  and  dr. 

chan.  20'  x  300'  at  various  places  in  the  E.,  Lakes 

Huron  to  Erie,  74,  213,  214. 
By  Maj.  Comstock,  removing  bowlders  near 

Maiden,  dr.,  buoying;  and  a  lightship  at  the  mouth 

of  Detroit  R.,  76,  283-283. 
By  Lt.  Col.  Poe,  1885,  increasing  w.  of  chan.  to 

400';  addl.  cost,  $167,986,  86,  2166,  2167. 

PRIVATE  (FOREIGN)  WORK. 

Canada  removed  120  c.  y.  of  r.;  cost,  $60  o.  y.,  77, 
936. 

TUNNEL.  Begun  and  abandoned  1873.  See 
H.  D.  369,  61, 1st,  74,  698,  631. 

BRIDGE.  EeportofB.E.  on,  74,687.  Actau. 
constr.  across  w.  chan.  to  connect  Belle  Isle  with 
mainland,  86, 431.  E.  ;e.  br.  at  Grosse  Isld.  and 
Stony  Isld.  imau.,  74,  598. 

PROJECTS.    (See  Estunates  and  Plans.)- 

By  Maj.  Weitzel,  1876,  imp.,  Limekiln  Crossing, 
expend.,  by  contract,  the  available  balance  in  blast- 
ing and  dr.  r.  wholly  in  U.  S.  waters,  76, 105,  ii,  546. 
In  1878,  for  a  chan.  20'  x  300',  by  drilling,  blasting, 
and  dr.,  78,  1223;  79,  1662.  Est.,  $1,106,500,  80, 
222,  2080. 

Modified,  in  1883,  by  Maj.  Farquhar  to  a  straight 
chan.  of  same  dimensions,  at  an  addl.  cost  of  $40,000, 
83,  1885;  87,  2268.  Eeduction,  cost  of  the  work, 
86, 326;  87, 2268. 

In  1886  Col.  Poe  proposed  increasing  the  w.  of 
straight  chan.  to  400';  est.,  $168,000,  86, 1843;  87, 
2268'  98  2481 

In' 1896'  Col.  Poe  est.  $180,000  to  dr.  chan.  head  of 
Limekiln  Crossing  to  head  of  Ballards  Reef,  95, 
3067. 

Act  Mar.  3, 1899,  au.  continuing  contract,  not  to 
cost  more  than  $661,500  exclusive  of  the  amount 
already  app.,  99,  3003. 

Descriptions  of  plans  by  Lt.  Col.  Lydecker,  1900, 
for  21'  chan.,  00,  4017.    Adoption  of  any  proj.  de, 

{)endent  upon  settlement  of  the  question  of  lake- 
evel  regulation,  00, 4018. 

Col.  Lydecker,  1900,  did  not  fav.  imp.  west  of 
Grosse  Isle,  01, 3209. 

By  Maj.  Lydecker,  1900  (au.,  1902),  known  as 
"Plan  A,"  for  completing  chan.  21'  x  600';  est., 
$1,750,000  (H.  D.  712,  56th,  1st),  03,  2236.  Est.  in- 
creased to  $3,750,000,  OS,  600,  2296. 

Modified  1904  to  allow  slight  shifting  of  proposed 
char,  at  Bar  Pt.  Shoals,  mouth  of  Detroit  R., 
without  increasing  cost,  18, 1088. 

Act  1902  app.  $10,000  (from  $500,000  for  "Plan 
A"),  for  imp.  of  chan.  to  Wyandotte,  n.  and  w.  of 
Grosse  Isle,  08,  2236. 

By  Maj.  Bixby,  1902,  w.  and  straightening  en- 
trances to  back  chan.  to  Wyandotte;  est.,  $57,500 
(H.  D.  160,  58th  2d,)  04,  3147. 

Act  Mar.  2,  1907,  au.  2d  chan.  (Livingstone), 
to  provide  up  and  down  routes  known  as  "  Plan  B," 
at  mouth,  22'  x  300'-S00'  x  12  m.;  est.,  $6,670,950 
(H.  D.  266,  59th,  2d;),  07,  698,  2049. 

Lt.  Col.  Townsend  recom.,  1909,  that  section  of 
cban.,  about  5  m.  1.,  Detroit  to  Lake  Erie,  lying  bet. 
Eighting  Isld.  and  city  of  Wyandotte,  be  imp.  by 
straightenin!;;  est.,  $420,000, 09, 2113. 

Act  Jime  25,  1910,  modified  proi.  of  Mar.  2,  1907, 
and  app.  $630,000  for  w.  that  portion  of  Livingstone 
Chan,  mside  cofferdam  from  300'-450'  (H.  D.  676, 
01st,  2d),  and  au.  22'  n.  oljunction  with  Livingstone 
Chan,  and  app.  $660,000, 10,  867,  861,  2275. 

SURVETS. 

By  Canada,  and  by  Maj.  Weitzel,  1875,  75,  281- 
286. 

Under  direction  of  Maj.  Weitzel,  by  H.  A.  Ulflers, 
1876,  79, 1662. 

At  Grosse  Pt.,  90,  2760. 

Ex.  of  American  Chan.  au.  act  Sept.  19,  1890; 
made,  1890,  by  Col.  Poe,  91,  2809. 

Ex.  chan.  from  Ballards  Reef  to  head  of  Limekiln 
Crossing;  made  1892-94,  by  Col.  Poe,  93,  3035;  94, 
2377,  and  an  ice  sur.  of  the  same  locality  made,  1896, 
by  Lt.  Col.  Lydecker,  96, 2894. 

In  1896,  a  sur.  made  of  the  shoal  abreast  of  Detroit, 
and  in  1897  an  ice  sur.  from  Limekiln  Crossing  to 
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Bois  Blaao  Isld,  and  for  1,680'  over  the  e.  hall  of  Bal- 
lards  Beef,  97, 3029. 

Act  Mar.  3,  1899,  called  for  plans  and  est.  of  21' 
Chan.,  Detroit  to  Lake  Erie,  99, 3003;  K.  by  Lt.  Col. 
Lydeoker,  1900  (see  Projects),  00,  4015. 

Minor  surs..  etc.,  00, 4002;  01, 3191, 3197;  08, 2237, 
2242;  03,  2038,  2045;  04,  3131,  3138;  05,  2281,  2287; 
06, 1887;  07,  20S1;  08,  2132;  09,  2114;  10,  2275. 

Ex.  of  Chan,  on  w.  side  of  Grosse  Isle,  lor  sulBcient 
d.,  au.  act  June  6,  1900;  made,  1900,  by  Col.  Ly- 
deoker (E.  imlav.)  (H.  D.  82,  56th,  2d),  01,  3208. 

Of  back  Chan,  from  main  ship  chan.  to  Wyan- 
dotte, au.  act  Jime  13,  1902;  made,  1902,  by  Maj. 
Bixby  (H.  D.  160,  58th,  2d),  04,  3140. 

Fiom  Detroit  to  Lake  Erie,  au.  act  Mar.  3, 1899; 
final  E.  by  Lt.  Col.  Davis  (H.  D.  40,  58th,  3d), 
OS,  2292. 

Au.  act  Mar.  3, 1905,  for  22'  and  25'  chan.;  made, 
1905-06  (see  ship  chan.  connecting  waters  Of  Great 
Lakes  bet.  Chicago,  Duluth,  and  Buffalo)  (H.  D. 
266,  69th,  2d),  07,  698. 

Ex.  ol  Livingstone  Chan.,  au.  act  Mar.  3,  1909; 
made  by  special  BE.  (H.  D.  676,  61st,  2d),  10,  861. 


Pre.  ex.  and  sur.  au.  act  June  25, 1910,  ol  Wyan- 
dotte Chan.,  for  straightening  same;  Es.  by  Col. 
Townsend,  1910  and  1911;  est.,  1310,000  (H.  D.  17, 
62d,  1st),  11,914. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  ' 
etc.,  13, 1089. 

HARBOR  LINES: 
At  Detroit,  93,  3039. 
Detroit  to  Ecorse,  96,  2900. 
Modification,  near  Ecorse,  96,  2901. 
Ecorse  to  below  Trenton,  96,  2904. 
Around  Grosse  Isle,  96,  2908. 
Modification  at  mouth  of  Rouge  River,  05,  2296. 

Maps:  (4  H.  D.  266,  59th,  2d;  H.  D.  17,  62d,  1st): 
Showing  condition  of  the  work  June  30, 1877,  77, 

939;  SO,  2082;  81,  2278;  88,  2374;  83,   1882;  84, 

2074;  85,  2168. 
Limekiln  Crossing,  86,  1843;  87,  2267;  90,  2746; 

91,  2794;  94,  2376;  08,  2242;  03,  20.S8;  04,  3092; 

OS,  2282;  06,  1888;  07,  2052;  08,  2134;  09,  2114; 

10,  2272;  11,  2466. 


Part  (b),  PP-105 


Detroit  River,  Micli. 
Pointe.) 


(Cliannel  at  Grosse 


APPEOPEIATION. 

1888,  S5,000,  89,  2270. 

COMMEECE. 

Gross  an.  t.  passing  through  Grosse  Pointe  Chan., 
89,  2268. 

CONTRACT. 

1889.  Dunbar  &  Sullivan,  hire  of  1  tug  and  2 
dump  scows,  $10  per  hour,  90,  2741. 

BNGDfEEES. 

Cbiet  ot  Engineers.  E.,  88,  267;  89,  315;  90, 
286,  289:  91,  369;  92,  342. 

In  charge.  Lt.  Col.  O.  M.  Poe,  1883-92.  E., 
88,  1978;  (Col.)  89,  2267;  90,  2740;  91,  2790;  98, 
2478. 

OPEEATIONS. 

1889-90.    2,500  c.  y.  material  dr.,  90,  2741. 


PLANS. 

By  Col.  Poe,  1890,  excavating  a  chan.  through 
the  flats  off  Gtrosse  Pointe,  800'  x  20',  requiring 
removal  of  3,140,000  c.  y.,  at  $690,800;  or  for  a  chan. 
800'  X  19',  the  removal  of  2,615,000  c.  y.,  at  a  cost  of 
S553,,300,  90,  2742. 


PEGJECTS. 

By  Lt.  Col.  Poe,  1888,  imp.  of  Grosse  Pointe 
Chan.,  at  head  of  Detroit  R.,  by  dr.  lOJ'  x  800', 
involving  removal  of  about  2,515,000  c.  y.;  est., 
$653,300,  88, 1978. 

In  1891  Col.  Poe  proposed  excavating  a  chan. 
800'  X  6J  m.  X  20',  at  a  cost  ol  1956,825,  91, 2790;  98, 
2479. 


SlIEVMY. 

Au.  act  Aug.  11,  1 
90.2750. 


8;  made,  1890,  by  Col.  Poe, 


PP-110 


ROUGE  RIVER,  MICH. 


APPEOPEIATIONS. 

1888,  $10,000,88,268. 
•  10,000,90,2749. 
15,000 

11,690,  98,  2480;  93,  2947. 

5,000,95,2839. 

6,000,96,2738. 

*5, 000,  08,2092. 

*8, 000,  05,2230. 

♦7,000,07,2000. 

no,  000,  09,2106. 

20,000,  10,2267. 

5,000,11,2461. 


1890,| 

1892) 
1894, 
1896, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 


Total,  101,690 
COMMEECE. 

Description  ol,  98, 2605. 

In  1897  its  extent  and  nature  seemed  to  justify 
chan.  of  only  13'  d.  from  Wabash  RE.  br.  to  Maples 
Road,  98, 2605. 

Largest  vessels  should  be  able  to  enter  E.,  03, 
1993. 

As  a  result  of  imp.  area  available  for  mfg.  plants 
in  vicinity  of  Detroit  greatly  extended,  and  these 


plants  en<ibled  to  receive  raw  material  which  they 
use  without  transfer  or  reshipment,  06,  657. 

Rates  reduced  30  to  50%,  10, 851. 

1911,  951,309  t.,  18, 1082. 


CONTEACTS. 

1888.   J.  Rooney,  dr.,  11}$  c.  y.,  89, 2274. 
1890.    J.  B.  &  G.  H.  Breymann,  dr.,  1014  c.  y., 
91,2792. 

1899.  Carkin,  Stickney  &  Cram,  dr.,-13it  o.  y. 
(2,538  0.  y.);  G.  Lockerbie,  dr.,  134(1!  o.  y.  (15,818  c. 
y.),  00,  4006. 

1900.  W.  A.  McGillis  &  Co.,  dr.,  11$  c.  y.,  s.  m., 
00,  4007. 

1903.  G.  H.  Breymann  &  Bros.,  dr.,  11*  c.  y., 
s.  m.,  03, 1994. 

1906.  Muir-0'Sullivan  Dredge  &  Dock  Co.,  dr., 
1314!  o.  y.,  s.  m.,  06, 1847. 

1907.  Toledo  Improvement  C<t.,  dr.,  16C  c.  v., 
s.  m.;  G.  H.  Breymann  &  Bro.,  dr.,  $16 per  working 
hour,  08, 2124. 

1909.  G.  H.  Breymann  &  Bro.,  dr.,  16,6*o.  v., 
s.  m.,  09, 2106. 


*  Allotment. 


1  Site  for  turning-basin.    Trans,  to  general  work.    99, 3013. 
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ENGINEERS. 

Cblef  of  Engineers.  B.,  87,294;  88,268;  89, 
318;  90,288;  91,360,363;  9^, 343; 93, 387;  94,360, 
361;  95,  394;  96,  349;  97,  460;  98,  437,  440;  99, 
S21;  00,  586;  01,  562;  03,  481;  03,  528;  04,  576; 
06,  586;  06,  655;  07,  676;  08,  733;  09,  770;  10, 
850;  11,  905;  13, 1081. 

In  charge: 

Lt.  Col.  O.  M.  Poe,  1886-92.  B.,  87,  2275,  2277; 
{Ck)l.)  89.  2274:  90,2747;  91,2791,2822;  93,2480. 

Maj.  W.  Ludlow,  1893.    B.,  93, 2946. 

U.  Col.  G.  J.  Lydecker,  1894-1900.  B.,  94, 2255; 
95,  2839;  96,  2738;  97,  3031;  98,  .2598,  2605;  99, 
3013,  30U;  00,  4006. 

Maj.  W.  L.  Fisk,  1901.    B.,  01,  3155. 

Capt.  L.  H.  Beach,  1902-05.  E.,  08, 2192;  (Maj.) 
03, 1993;  04, 3082;  05, 2230. 

Capt.  Chas.  Keller,  1906.    B.,  06, 1846. 

Col.  C.  E.  L.B.Davis,  1907.    B.,  07,  2000. 

Lt.  Col.  C.  McD.  Townsend,  1908-.  B.,  08, 2123 
09, 2106;  (Col.)  10, 2266;  11, 2461;  13, 2661. 

OBSTBUCTIONS. 

In  1893  Sec.  War  au.  Wabasli  Ry.  to  alter  posi- 
tion of  its  to.  vmder  supervision  of  officer  in  charge  of 
district,  93,  2946. 

OPEBATIONS. 

1887-88.  28,792  0.  y.  dr.  89, 2274. 

1888-89.  52,371  c.  y.  dr.,  89, 2276. 

1890-91.  90,189o.y.  dr.,  91,2791. 

1893-93.  98,809  c.  y.  dr.,  93, 2946. 

1898-99.  18,356  c.  y.  dr.,  00, 4006. 

1900-01.  95,351  c.y.  dr.,  01,3166. 

1903-03.  20,417  c.  y.  dr.,  03, 1993. 

1903-04.  Dr.  completed,  21,062  c.  y.  removed, 
04,  3082. 

1905-O6.  26,430  c.  y.  dr.,  06,  655, 1846. 

1906-O7.  12,236  c.  y.  dr.,  07, 2000. 

1907-08.  46,046  c.  y.  dr.,  08, 2123. 

1908-O9.  60,000  c.  y.  dr.,  09,  2105.  • 

1909-10.  4,818  0.  y.  dr.,  10,  2266. 


PHYSICAL  CHABACTEBISTICS. 

Caving  banks  due  to  action  of  water,  11, 2461. 

PBIVATB  WOBK. 

Detroit  Iron  &  Steel  Co.  dr.  a  chan.  21'  d.  mouth 
of  R.  to  their  wharf,  04, 3082. 

Act  June  25,  1910,  au.  private  interests  shall 
constr.  suitable  docks  or  revets,  to  protect  caving 
banks,  10, 861. 

FBOJECTS. 

By  Lt.  Col.  Poe,  1886,  dr.  chan.  from  240'  to  100' 
w.  and  16'  d.,  from  R.'s  mouth  to  br.  of  St.  Louis 
&  Wabash  RB.;  est,  831,690,  87, 2278. 

By  Col.  Poe,  1890,  for  turning-basin  about  2  m. 
above  junction  of  Rouge  with  Detroit,  250'  x  500'; 
est.,  115,611.10,  91,  2823;  93,  2947. 

M  1897  Lt.  Col.  Lydecker  est.  $33,000  to  dr.  16' 
chan.  from  Wabash  Br.  crossing  to  Maples  Road, 
and  $5,000  for  13'  chan.,  98,  2606.  The  latter  work 
provided  tor  by  Congress,  99, 3013. 

Proj.  for  tuming^asin  abandoned  au.  act  1899, 
which  diverted  app.,  $6,000,  for  this  purpose,  to 
app.  for  general  imp.  of  R.,  99,  3014. 

^ee  Private  work,  1910.) 

Proj.  modified  by  ad.  Mar.  2, 1907,  to  increase  d. 
to  21'  from  mouth  to  first  bride  07, 677. 

SUBVETS. 

Au.  act  Aug.  6, 1886;  made  by  Lt.  Col.  Poe,  87, 
2275. 

Sur.  from  Wabash  Br.  crossing  to  Maples  Road, 
am  act  Jime  3, 1896,  with  view  to  chan.  16';  made 
by  Lt.  Col.  Lydecker,  1897  (see  Projects),  98, 2005. 

Pre.  ex.  au.  act  Mar.  3, 1905.  B.  by  Maj.  Beach, 
Apr.  19,  and  Capt.  KeUer,  Nov.  2, 1905;  est.,  $3,575, 
with  $3,000  an.  mainten.,  lor  21'  chan.  for  about 
1,400'  from  mouth  (H.  D.  289,  59th,  1st),  06,  664 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc..  13, 1081. 

Maps.  (H.  D.  289,  59th  1st.)  87,  2278;  03, 
1994. 


PP-118(a)    LAKES  HURON  AND  ERIE.     (Channel  to  connect.) 


ENGINEERS. 

Chief  ol  Engineers. 


B.,  74,  48. 


Boards.  Considered  excavating  necessary,  1874, 
at  4  different  points,  viz:  1st,  St.  Clair  Flats  Ship 
Canal;  2d,  Lake  St.  Clair;  3d,  Detroit  B.  at  the 
Lime  Kilns;  4th,  mouth  of  Detroit  R.  B.,  74, 
213.    (Majs.  Comstock  and  Weitzel.) 

PLANS. 

By  BE".,  1874,  dr.  at  St.  Clair  Flats  Ship  Canal, 
Lake  St.  Clair,  and  mouth  of  Detroit  H.;  also 


blasting  r.  at  Limekiln  Crossing,  Detroit  R.;  est., 
if  partly  in  Canadian  waters,  $2,790,907;  if'WhoUy 
in  American  waters,  $3,930,901,  74, 214. 

SURVEY. 

Resol.  of  H.  of  R.,  Dec.  18,  1873,  called  for  an 
approx,  est.  of  expense  of  d.  and  w.  the  navigable 
Chans,  ol  the  Rs.  and  waters  connecting  these 
lakes,  for  practical  navigation  for  vessels  drawing 
20',  74,  48  213. 


PP-119 


HURON  RIVER,  MICH. 


COMMERCE. 

Description   of,    97,   3036.    Present    and   pros- 
pective (5.  unimportant,  97,  3036. 

ENGINEEBS. 

Chlet  of  Engineers.    B.,  97,  451. 


In  'Charge. 
B.  97,  3034. 


Lt.  Col.  G.  J.  Lydecker,  1896-97. 


PHYSICAL  CHABACTEBISTICS. 

Description  of.  Smtll  stream  discharging  into 
Lake  Erie  at  its  nw.  comer,  97,  3035. 

SURVEYS. 

Ex.,  mouth  to  the  point  of  crossing  of  the  Mich- 
igan Central  RR.,  au.  act  Jime  3, 1896;  made,  1897, 
by  Lt.  Col.  Lydecker  (R.  unfav.),  97,  3034. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc. J 
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1835, 

$30, 000. 00,  66,  ill,  7. 

1836, 

15,000.00,  66,  iil,  7. 

1837, 

30,000.00,  66,  ill,  7. 

1838, 

15, 000. 00,  66,  iii,  7. 

1844, 

20,000.00,66,111,7. 

1852, 

14,000.00,66,111,7. 

1866, 

31,015.27,66,111,7. 

1872, 

10,000.00,78,224. 

1873, 

15,000.00,73,308. 

1874, 

10,000.00,74,215. 

1876, 

10,000.00,76,293.  _ 

1876, 

5,000.00,76,11,552. 

1878, 

2,500.00,78,127,1241. 

1879, 

2,000.00,79,170,1677. 

1880, 

2,000.00,80,2092. 

1881, 

$1,000.00,81,2280. 

1882, 

1,000.00,83,2379. 

1886, 

2,000.00,86,1849. 

1888, 

5,000.00,88,1983. 

1890, 

5,000.00,90,2755. 

1892, 

10,000.00,93,2486. 

1894, 

5,000.00,95,3072. 

1896, 

5,000.00,96,2916. 

1899, 

5,000.00,99,3019. 

1902, 

*l,500.00,O3,1995. 

1905, 

*5, 000. 00,  05,2231. 

1907, 

*4, 000. 00,  07,2001. 

1910, 

1,000.00,  10,2268. 

Total, 

,  262,015.27 

COMMEBCE. 

Present  and  prospective  increase,  90, 2754. 

Description  ol,  96, 2915;  97, 3039,  3096;  98, 2613, 
2692. 

C.  small  owing  to  the  situation  of  the  H.  bet. 
Detroit  and  Toledo,  both  of  which  places  have 
better  situations  for  shipments  by  rail  and  water, 
93,  3049;  94,  2386;  96,  3073;  96,  2915. 

Small  and  entirely  local,  1897  and  1900,  98,  2692; 
00,  4020. 

Not  large;  mainly  excursion  boats,  03,  482. 

Too  small  to  affect  rates,  10, 852. 

1911, 10,000  t.,  13,  2663. 

CONTRACTS. 

1866.  W.  H.  Mott,  labor,  66,  iv,  74;  67,  145, 
232,  233;  68, 152. 

J.  M.  Sterling,  materials,  66,  iv,  74;  67, 145,  232, 
233;  68,  162. 

1868.    W.  C.  Colbun,  screw  bolts,  68, 152. 

1870.  J.  M.  Sterling,  materials  and  labor,  70, 
170.  Thomas  Dunbar  &  Co.,  dr.,  240  c.  y.,  70, 169, 
170;  71, 189. 

1873.  W.  Richardson,  dr.,  284  o.  y.,  73,  311. 
W.  Richardson,  materials  and  labor,  73, 311. 

1873.  J.  M.  Sterling,  materials  and  labor,  73, 
310,  311;  74,  216.  Cartwright,  MoCurdy  &  Co., 
iron,  73, 310,  311;  74,  216. 

1874.  J.  M.  Sterling,  materials  and  labor,  75, 
293. 

1876.    E.  H.  French,  dr.,  24$  c.  y.,  75,  293;  76, 
il,  662. 
1880.    W.  Richardson,  dr.,  ll*  o.  y.,  80,  2092. 

1888.  Sterling  &  Cooper,  p.  and  revet,  repairs, 
$2,913.16,  89,  2297. 

1889.  W.  St.  John  &  Son,  dr.,  28i|!  o.  y.,  89, 
2296. 

1890.  W.  C.  Sterling,  repair  of  break'r,  $4,650, 
91, 2827. 

1895.  C.  E.  Mitchell  &  Co.,  white  pine  timber, 
$21.85  per  1,000  f.  b.  m.  Upson  &  Co.,  hardware, 
$111.81,  96,  3073. 

1897.  M.  J.  Griflen,  dr.,  US*  e.  y.,  s.  m.,  98, 
2612. 

1899.  E.  J.  Hingston,  dr.,  12i  and  UH  c.  y. 
($4,160),  00, 4021. 

1903.  G.  H.  Breymann  &  Bros.,  dr.,  25i|;  c.  y., 
s.  m.,  03, 1995. 


1908.  John  Ginzel  Co.,  repairs  to  ps.,  $1,780, 
08,  2125. 

DOCUMENTS.    (Not  printed  in  reports.) 

All  details  of  orig.  proj.  by  Capt.  H.  Smith, 
submitted  1834  or  1835,  and  operations  under  app. 
fcom  1836  to  1852,  for  K.  of  Col.  J.  D.  Graham,  in 
1857.    (See  S.  D.,  35th,  1st.) 

ENGINEERS. 

Chief  ot  Engineers.  B.,  66,  2,  6,  iii,  7,  Iv,  40; 
67,28;  68,38;  69,36;  70,46;  71,45;  73,  42;  73, 
42;  74,  48;  75,  54;  76,  106;  77,  112;  78,  127;  79, 
170;  80,  223;  81,  303;  83,  298;  83,  306;  84,  308; 
86,  332;  86,  326;  87,  294;  88,  268;  89,  320,  328; 
90,  289;  91,  363;  93,  344;  93,  395;  94,  368;  95, 
403;  96, 357;  97,  452,  463;  98,  440,  452;  99,  523;  00, 
688;  01,  671;  03,  482;  03,  528;  04,  577;  05,  586; 
06,  657;  07,  678;  08,  735;  09,  772;  10,  861;  11, 
906;  12, 1082. 

In  charge: 

Capt.  H.  Smith,  1834.  (See  act  approv.  Feb.  24, 
1836.) 

Col.  J.  D.  Graham,  1857.  B.,  S.  D.  42,  36th,  1st; 
66,5. 

Col.  T.  J.  Cram,  1865-69.  B.,  66,  29-32,  iv,  40; 
67, 145;  68, 144. 

Maj.  W.  MoFarland,  1869-71.    B.,  70, 169. 

Capt.  G.  L.  Gillespie,  1871-73.  E.,  71,  189;  73, 
224  237 

Maj.  F.  Harwood,  1873-74.    B.,  73,  307;  74,  216. 

Lt.  Col.  C.  E.  Blunt,  1874-76.  B.,  75,  292;  76, 
ii,  551. 

Maj.  N.  Michlcr,  1876-78.  E.,  77,  947;  78, 1239; 
79, 1669. 

Maj.  J.  M.  Wilson,  1878-83.  E.,  79,  1675;  80, 
2083;  81,  2279;  83,  2377. 

Maj.  L.  C.  Overman,  1883-92.  B.,  83, 1887;  84, 
2081;  86,  2209;  86,  1847;  87,  2281;  88,  1981;  89, 
2296;  90,  2753;  91,  2825. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  E.,  93,  2486; 
93,  3047;  94,  2383;  95,  3071;  96,  2913;  (Col.)  97, 
3037,  3094;  98,  2612,  2689;  99.  3017;  00,  4019. 

Maj.  Dan  C.  Kingman,  1901-02.  B.,  01,  3215; 
03,  2247. 

Maj.  L.  H.  Beach,  1903-06.  E.,  03,  1995;  04, 
3083'  05  2231 

Capt.  Chas.  Keller,  1906.    E.,  06, 1847. 

Col.  C.  E.  L.  B.  Davis,  1907.    E.,  07, 2001. 

Lt.  Col.  C.  McD.  Townsend,  1908-12.  B.,  08, 
2124;  09,  2106;  (Col.)  10,  2268;  11,  2462;  13,  2663. 

Assistants: 

Capt.  G.  J.  Lydecker,  68, 151. 
Mr.  Enright,  73i  237. 
W.T.  Blunt.    B.,  97,  3039. 

ESTIMATES.    (See  Plans  and  Projects.) 

Orig.  by  Capt.  H.  Smith,  1834,  unknown. 

By  Col.  Graham,  1857,  p.  extension,  repairs,  and 
dr.,  $31,015.27,  66,  5. 

By  Col.  Cram,  1866,  repairs  to  ps.,  $10,423.66,  66, 
iv,  40.    An.  repair,  $1,700,  68, 145. 

By  Capt.  Gillespie,  1872,  repairs  and  dr.,  $15,600, 
73, 239. 

By  Maj.  Harwood,  1873,  entire  and  permanent 
completion,  $50,000,  an.  dr.,  $4,000,  73,  309.  In 
1874,  $40,000  addl.,  for  entire  and  permanent  com- 
pletion, 74,  215. 

By  Lt.  Col.  Blunt,  1876,  completion  of  repairs, 
$11,000,  76,  ii,  551. 

By  Maj.  Mlchler,  1877,  completion,  $10,000,  77, 
948. 

By  Maj.  Wilson,  1879,  completion  of  existingproj., 
$10,037,  79, 170,  1677. 

LEGISLATION. 

Act  making  1st  app.  approv.  plan  of  Capt.  Smith 
and  prohibits  any  expend,  lor  imp.  R.  chan.;  act 
Feb.  24, 1835. 


•  Allotment. 

'Surs.— Bs.:  1826,  est.,  $6,296.61;  Jan.  15,  1827,  est.,  13,977.81;  Nov.  9, 1829,  est,  $24,259;  Nov.  20,  1834, 
est.,$56,885;  Feb.  7, 1866,  est.,  $10,423.66.    (H.  D.  482, 55th, 2d.) 


30462°— H.  Doc.  740,  63-2- 
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OPERATIONS.' 

1866-67.    Repairing  ps.,  67, 28. 

1867-68.  The  old  ps.  repaired  and  550  1.  i.  of 
sheathed  pile  p.  oonstr.,  68, 145. 

1869-70.  30,000  0.  y.  dr.  and  150  1.  f.  of  de- 
flector p.  built,  70, 169. 

1870-71.    8,000  0.  y.  dr.,  71, 189. 

1873-73.  31,029  c.  y.  dr.,  obtaining  chan.  11'  d. 
from  Lake  Erie  to  llonroe  City;  repairs  to  ps.  in 
progress,  73, 307. 

1873-74.  Ps.  repaired  and  1,160  1.  f.  of  canal 
revet,  built,  74, 216. 

1874-75.    4,379 1.  f.  of  revet,  rebuilt,  7fi,  293. 

1876-76.  18,516  c.  y .  dr.  by  contract  and  repairs 
to  ps.  by  day  labor,  76,  ii,  651. 

1876-77.    Ps.  repaired  by  day  labor,  77, 947. 

1877-78.  Repairs  to  revets,  and  cribs  by  hired 
labor,  78, 127, 1240. 

1878-79.  Both  ps.  thoroughly  repaired  ana 
612 1. 1,  of  canal  revet,  renewed,  79, 170, 1676. 

1879-80.  12,370  c.  v.  material  and  53  logs, 
snags,  and  piles  removed  from  chan.,  80,  2090. 

1880-81.    Extensive  repairs  to  ps.,  81, 2280. 

1881-83.  600  1.  f.  revet,  renewed  and  600  addl. 
f.  strengthened;  also  repairs  to  s.  p.,  83,  2378. 

1883-83.  1,733 1.  f.  old  revet,  of  U.  S.  canal  and 
u.  and  s.  ps.  repaired,  83, 1888. 

1883-84.  Extensive  repairs  to  n.  and  o.  ps.; 
798 1.  f.  U.  S.  revet,  repaired,  84,  2082. 

1886-87.  Extensive  repairs  to  ps.  and  revet., 
87,  2282. 

1887-88. 

1888-89. 
dr.,  89, 2296. 

1889-90. 

1890-91. 

1893-93. 

1893-94. 
94,  2384. 

1894-95. 
96, 3072. 

1896-96. 
96, 2914. 

1897-98. 

1898-99. 


Repairs  to  ps.,  88, 1982. 

Repairs  to  ps.  and  revet.;  7,600  c.  y. 

Repairs  to  ps.  and  revet.,  90, 2764. 
Repairs  to  ps.  and  revet.,  91,  2826. 
Repairs  to  n.  p.  in  progress,  93, 3048. 
Repairs  of  preceding  year  completed, 

'Repairs  to  n.  and  s.  ps.  in  progress. 

Repairs  of  previous  year  completed, 


9,846  c.  y.,  s.  m.,  dr.,  98,  2612. 
14'  chan.,  200'  w.  for  1,600',  dr.  from 
outer  end  of  ps.  eastward  over  the  bar,  99,  3018. 
1899-00.    About  20,000  c.  y.  dr.,  00,  4020. 
About  11,500  c.  y.  dr.,  01, 3216. 
4,663  c.  y.  dr.,  03,  629, 1995. 
Repairs  to  ps.,  04, 3083. 
Piles  driven  and  repairs  made  to  ps.. 


1900-01. 

1903-03. 

1903-04. 

1906-06. 
06, 1847. 

1906-07. 
07,  2001. 

1907-08, 


Slight  repairs  made  to  decking  of  ps.. 


Repairs  to  cribwork  of  n.  p.  and  deck- 
ing of  both  ps.,  08, 2124. 
1908-09.    Repairs  to  ps.  completed,  09, 2106. 
1910-11.    Decking  of  s.  p.  repaired,  11,  2462. 

PHYSICAL  CHARACTEKISTICS. 

Description,  66,  29;  68,  145;  73,  237;  77,  947; 
78, 1239;  89, 2296,  2338;  97, 3038,  3040;  98, 2690. 

Mouth  of  Raisin  R.,  situated  at  w.  end  of  Lake 
Erie,  about  midway  bet.  mouth  of  Detroit  R.  and 
entrance  to  Maumee  B .    97, 3096. 

In  a  narrow  sense  the  H.  is  the  part  of  Raisin  R., 
Mich.,  that  is  opposite  the  wharves  on  the  s.  bank  of 
R.  for  about  1,600',  and  in  a  broader  sense  extends 
from  head  of  wharves  to  and  into  the  lake  for  2 J  m., 
98, 2690,  2691. 

Sand  shoaling,  00,  4020. 

Description  of;  only  second-class  H.,  01, 3215-17. 

PLANS.    (See  Estimates  and  Projects.) 

By  Capt.  Gillespie,  1871,  11'  chan.  from  ps.  to 
Moiuoe  wharves.    Dr.  42,000  c.  y.,  73,  239. 


By  Maj.  Overman,  1888,  chan.  16'  x  100'  from  16' 
curve  in  lake  to  Monroe  Dock,  with  r.  excavation 
and  p.  and  revet,  repair;  est.,  $123,200,  89,  2339. 

PRIVATE  (CITY  CORPORATE)  WORK. 

Canals  and  ps.  constr.  in  connection  with  Michi- 
gan Southern  and  Northern  Indiana  RR.  Co.,  68. 
29. 

Inner  or  Monroe  City  Canal,  built  by  town  of 
Monroe,  73, 238. 

PROJECTS.    (See  Estimates  and  Plans.) 

Earliest  imp.  proposed  1826  by  Capt.  T.  W. 
Maurice,  and  provided  for  constr.  of  a  breai'r  in  La 
Plaisance  B .  Under  an  aggregate  of  $19,014.87  this 
work  completed  in  1835,  80,  2086. 

In  1834  Capt.  H.  Smith  proposed  straightening 
Raisin  R.  at  its  mouth  by  inaking  a  direct  connec- 
tion with  Lake  Erie  through  a  sand  peninsula  by 
canal  100'  x  4,000',  and  protection  of^entrance  by 
parallel  ps.  extendmg  to  10'  curve  in  the  lake.  (See 
act  Feb.  24, 1836.)    80,2085. 

From  1835-82,  incl.,  $213,515.27  app.,  when  it  was 
est.  that  $20,000  would  be  required  to  complete  proj., 
83,  2379;  86,  327.    Increased  to  $27,000,  89,  2297. 

By  Col.  Oram,  1866,  repairing  ps.  and  imp.,  66, 
32,  33;  67,  146. 

By  Maj.  McFarland,  1869,  dr.,  and  building  de- 
fleotorp.,  69, 115. 

By  Capt.  Gfillespie,  1872,  d.  chan.  by  dr.  from 
outer  bar  to  Monroe  City,  repairs  to  ps.,  and  piling. 
73,  224. 

By  Maj.  Harwood,  1873,  thorough .  renewal  of 
canal  revet.,  73, 308;  74,  216. 

Lt.  Col.  Blunt,  1875,  rebuilding  revet,  by  hired 
labor,  and  dr.,  76,  293.  In  1876,  renewal  of  canal 
revet.,  and  repairs  to  ps.,  hired  labor,  76,  ii,  551. 

By  Maj.  Michler,  1877,  dr.,  and  repairs  to  ps.  and 
revet.,  hired  labor,  77,  948. 

By  Maj.  Wilson,  1879,  dr.,  and  repairs  to  revet., 
79, 170, 1677. 

Summary  of,  77,  947. 

By  Lt.  Col.  Smith,  1896-97,  dr.  chan.  13'  through 
bar  for  about  1,800'  and  w.  of  150',  using  app.  of  1896, 
$5,000,  97,  3039. 

In  1897  Lt.  Col.  Smith  est.  $626,750  to  secure  14'  in 
H.,  98,  2692. 


SURVEYS. 


1834. 
aS35.) 


By  Capt.  H.  Smith.    (See  act  Feb.  24, 


By  Col.  Cram,  66,  29. 

1868.    By  Col.  Cram,  68, 145. 

1871.  Under  direction  of  Capt.  Gillespie,  by  Mr. 
Enright.    R.,  73, 237-239. 

Ex.  of  Monroe  H.  for  16'  chan.  au.  act  Aug.  11, 
1888;  made,  1888,  by  Maj.  Overman,  89,  2338. 

Ex.  of  Chan,  made,  1892,  by  Lt.  Col.  Smith,  93, 
3048. 

Ex.  of  B.  mouth  to  U.  S.  canal  to  wharves  au.  act 
June  3,  1896;  made  by  Lt.  Col.  Smith,  1896  (R. 
unfav.),  97, 3094. 

Sur.  of  bar  with  view  to  14'  made,  1896,  by  Lt.  Col. 
Smith,  97, 3038,  and  sur.  of  H.  with  view  to  14'  au. 
act  June  3, 1896,  made,  1897,  by  Lt.  Col.  Smith  (Es. 
unfav.)  (see  Projects),  98,  2689. 

Minor  surs.,  00,  4020;  01,  3216;  03,  1995;  06, 
1847;  07, 2001;  08,  2124;  10,  2208. 

Reference  to  ex.  and  sur.  Bs.,  13, 1083. 

Maps: 

Showing  location  of  works,  66,  i. 
Sketchofcanalandps.,66,  i;  91,2827;  98,2692. 
03, 1995. 


PP-135  LA  PLAISANCE  BAY,  MICH. 

APPROPRIATIONS.  PHYSICAL  CHARACTERISTICS. 

$200. 00,  act  May  20.  Condition  in  1866,  dilapidated;  of  comparatively 


1827, 
1829, 
1832, 
1834, 
1836, 


Total,  19,713.96  (total  by  H.  D.  120,  44th,  1st, 
$19,603.07.) 


3,977.  81,  act  Mar.  2. 
2,318  00,  act  Mar.  3. 
8,000. 00,  act.TuIv3. 
4,896.00,  act  June  28. 
323. 16,  act  July  2. 


little  use  since  the  RR.  terminus  was  abandoned, 
66,  30. 

A  little  more  than  a  mile  to  sw.  of  mouth  of  R. 
Raisin,  66,  30. 

SURVEYS. 

Maps.    Showing  location  of,  66. 


I  Summary  of,  from  commencement  to  1877,  77,  947. 
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QQ.-CLEVELAND,  OHIO,  DISTRICT. 
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QQ.— CLEVELAND,  OHIO,  DISTRICT.^ 

In  charge  of  U.  S.  Engineer  Office, 
Cleveland,  Ohio. 


QQ    1  lake  E!Tle. 

QQ    2  Ottawa  R.,  Ohio  and  BBcli.  (1) 

QQ    3  Toledo  H.,  Ohio  (1)    _ 

QQ    4  Maiimee  K.,  Ohio  (3) 

QQ  6  Wabash  and  Erie  Canal,  Ind.  and 
Ohio  (4) 

QQ    6  Swan  Cr.,  Ohio  (4) 

QQ    7  Tlffln  R.,  Ohio  and  Mich.  (4)     " 

QQ    8  St.  Joseph  R.,  Ohio  and  Mich.  (4) 

QQ  9  St.  Marys  R.,  Ohio  (going  down- 
stream) (4) 

QQ  10  Auglaize  R.,  Ohio  (4) 

QQ  11  Little  Auglaize,  Ohio  (10) 

QQ  13  Ottawa  R.,  Ohio  (10) 

QQ  13  Blanchatd  R.,  Ohio  (10) 

QQ  14  Portage  R.,  Ohio  (1) 

QQ  16  Port  Clhiton,  Ohio  (1) 

QQ  16  Sandusky  R.,  Ohio  (1) 


QQ  17  Sandusky  H.,  Ohio  (1) 

QQ  18  Huron  H.,  Ohio  (1) 

QQ  19  Huron  R.,  Ohio  (18) 

QQ  30  Vermilion  H.  Ohio  (1) 

QQ  81  Vermilion  R.,  Ohio  (30) 

QQ  33  Lorain  H.,  Ohio  (1) 

QQ  33  Black  R.,  Ohio  (33) 

QQ  34  Rocky  R.,  Ohio  (1) 

QQ  36  Cleveland  H.,  Ohio  (1) 

QQ  36  Cuyahoga  R.,  Ohio  (36) 

QQ  37  Chagrin  R.,  Ohio  (1) 

QQ  38  Falrport  H.,  Ohio  (1) 

QQ  39  Grand  R.,  Ohio  (38) 

QQ  30  Big  Creek  (Cunningham  Cr.),  Ohio  (1) 

QQ  31  Ashtabula  H.,  Ohio  (1) 

QQ  33  Ashtabula  R.,  Ohio  (31) 

QQ  33  Conncaut  H.,  Ohio  (1) 

QQ  34  Conneaut  R.,  Ohio  (33) 


QQ-3         TOLEDO  HARBOR  (Maumee  Bay),  OHIO. 


APPROPRIATIONS. 


1866, 

2  S20,000,  66,  iii,  6,  33,  iv,  37, 

1867, 

2  120,000,67,144. 

1869, 

*2  29,700,  69,  23. 

1870, 

2  80,000,70,47. 

1871, 

2  60,000,  71,190. 

1872, 

2  15,000,  73,225. 

1873, 

2  100,000,73,42. 

1874, 

2  75,000,74,216. 

1875 

2  75,000,75,295. 

1876, 

2  60,000,76,11,553. 

1878, 

2  50,000,78,128,1250. 

1879, 

2  20,000,79,170,1680. 

1880, 

2  30,000,80,2099. 

1881, 

2  40,000,81,2234. 

1882, 

2  50,000,82,2382. 

1884, 

2  20,000,84,2086. 

1884, 

4  6  25,000,  84,  2086." 

1886, 

1112,500,86,1853. 

1888, 

4  150,000,88,1986. 

1S88, 

2  5,000,88,1986. 

1890, 

4  200,000,90,2758. 

1890, 

2  5,000,90,2759. 

1892, 

4  200,000,93,2490. 

1894, 

70,000,95,3074. 

1896, 

150,000,96,2920. 

1899, 

150,000,99,3022. 

1900, 

132, 500;  00,  4024. 

1901, 

8,000,01,3221. 

1902| 

2i;rh.^=i- 

1903, 

190,000,0,3,2051. 

1904, 

70,000,04,3151. 

1905, 
1909, 
1910, 
1911, 
1912, 

Total, 


181,000,05,2301. 
*45,000,  09,  2122. 
145,000,10,2284. 

75,000,11,2478. 

75,000,13,2678. 


2,931,700  (incl.  S2,110  misc.  rects.  and 
$7,000  allotted  lor  Maumee 
E.  in  1872  (see  QQ-4), 
$2,940,810,  13,2678). 


COMMERCE. 

Description  ot,  66,  iii,  33;  67,  252-254;  69,  119; 

79,  1679. 

Growth  of,  and  demand  tor  increased  facilities, 

80,  2097,  2098;  81,  2287;  87,  2290. 

In  1892-94  Detroit  &  Cleveland  Steam  Naviga- 
tion Co.  compelled  to  stay  away  from  Toledo  be- 
cause of  the  narrow  chan.,  94,  2389. 

Place,  1895-96,  considered  an  important  shipping 
point  upon  the  lalie;  reason  to  believe  Increased 
Chan.  w.  would  increase  receipts  and  shipments 
by  water,  96,  2920. 

In  1896-97,  2,000,000  t.  an.,  97, 3043. 

Materially  increasing,  01,  573. 

1900,  3,000,000  t.,  01,  573;  1904,  3,115,019  t.,  06, 
603;  1908,  3,946,819  t,  09,  781;  1909,  5,284,715  t.. 
10,  862;  1911.  0,407,878  t.,  13,  1093,  2679. 

Marked  reduction  in  rates  since  jftoj.  was  in- 
augurated, 07,  700. 

Diagram  showing  an.  freight  movement  and  app., 
13,  2679. 


*  Allotment. 

1  Havre  Bay  and  Vance  E.,  Mich.— Sur.,  Mar.  23, 1837;  est.,  $34,788.51.    (H.  D.  492,  55th,  2d.) 

2  Old  Chan. 

» Maumee  B.  and  E. 

4  Straight  chan. 

>  Balance  of  $9,632.61  to  be  applied  to  cleartag  old  chan.,  86,  447, 1852;  87,  295. 
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CONTKACTS. 

1866.  T.  Dunbar,  dr.,  40*  c.  y.,  66,  iv,  39,  74; 
67, 144,  232,  233. 

1869.  P.  Smith,  dr.,  36$  c.  y.,  69, 117;  70, 171, 
172;  71, 190. 

1871.  A.  Spaulding,  dr.,  21i|!  c.  y.,  71, 190;  78, 
224;  C.  Fiteimons,  dr.,  30$  c.  y.,  71, 190;  73,  225. 

1873.  W.  Eichardson,  dr.,  29*  c.  y.,  73,  312, 
313 

1873.  W.  Eiohardson,  4  dr.,  tugs,  etc.,  73,  313; 
74, 116. 

1874.  W.  Richardson,  4  dr.,  tugs,  etc.,  76,  295; 
76,  ii,  553. 

1875.  W.  Eiohardson.  6  dr.,  tugs,  etc.,  76,  295; 
76,  il,  553. 

1877.  W.  Eichardson,  dr.,  12Ji|;  o.  y.,  77,  953- 
955;  O.  J.  Jennings,  dr.,  14$  o.  y.,  77,  953-955. 

1878.  E.  H.  French,  dr.,  9|$  c.  y.,  79, 1680. 

1879.  E.  H.  French,  dr.,  9|$  c.  y.,  79,  1680; 
E.  H.  French,  dr.,  9J$c.  y.,  80,  2099. 

1880.  E.  H.  French,  dr.,  14$  c.  y.,  81,  2285; 
E.  H.  French,  dr.,  19$  c.  y.,  81,  2285. 

1881.  Syrrnnes  &  Soandlon,  dr.,  15$  0.  y.,  81, 
2285. 

1883.  S.  A.  Murphy,  removal  of  scow-and  cargo, 
83,  2383;  E.  H.  French,  dr.,  21$  e.  y.,  83, 1892. 

1884.  E.  H.  French,  dr.,  15|$  c.  y.,  86,  2215; 
W.  E.  Eooney,  dr.,  14J$  e.  y.,  85,  2215. 

1886.    Q.  Talbot,  dr.,  10$  o.  y.,  86, 1853. 

1886.  Carkin,  Stickney  &  Cram,  dr.,  16J$  o.  y., 
87,  2287. 

1887.  G.  Kellogg,  dr.,  12$  c.  y.,  87,  2286; 
French  &  Eooney,  dr.,  15$  c.  y.,  87, 2288. 

1889.  J.  Eooney,  dr.,  20$  c.  y.,  89,  2300. 

1890.  .T.  Eooney,  dr.,  18j$  c.  y.,  90,  2756. 

1891.  J.  Eooney,  dr..  19$  o.  y.;  L.  P.  &  J.  A. 
Smith,  dr.,  22$  c.  y.,  91,  2830;  J.  Kelly,  constr.  ol 
1,800 1.  (.  of  pile  protection,  $20,911,  91,  2834. 

1893.  G.  H.  Breymann  &  Bros.,  dr.,  12,  14, 
and  16$  c.  y.,  s.  m.  ($100,000),  93,  3057. 

1895.  J.  Eooney,  dr.,  11  and  13$  o.  y.,  5.  m. 
<$38,000  to  $40^0),  96,  3080. 

1896.  G.  H.  Breymann  &  Bros.,  dr.,  9$  e.  y. 
(880,000),  97,  3048. 

1899.  Lydon  &  Drews  Co.,  dr.,  8  and  9t5Sfti$ 
c.  y.  (8446,636.50);  dike  constr.  (mattresses,  St., 
filling),  $32,816,  99,  3024. 

1908.  The  Standard  Contracting  Co.,  dr.  inner 
section,  78,696  c.  y.,  22$  e.  y.;  Duluth  Marine  Con- 
tracting Co.,  dr.  middle  section,  80,727  c.  y.,  21$ 
c.  y.;  Breymami  Bros.,  dr.  outer  section,  69,608  c.  y., 
20$  c.  y.;  Standard  Contracting  Co.,  dr.  12,270 
addl.  from  hmer  section,  20$  c.  y.,  09,  2122-23. 

1911.  Zenith  Dredging  Co.,  dr.  about  1,113,000 
c.  y.,  13J$  c.  y.,  s.  m.,  13,  2679. 

DEFENSE. 

Military  importance  of  H.,  67, 144;  68, 146. 

EXGINEEBS. 

Cbiet  ot  Engineers.  B.,  66,  ii,  41,  iii,  4,  6,  33, 
Iv,  38;  67,  28,  262;  68,  38;  69,  23,  36,  118,  124;  70, 
47;  71,  45;  73,  42;  73,  42,  313,  314;  74,  48;  75,  54; 
76, 106;  77, 113;  78, 127;  79, 170;  80, 223, 229;  81, 
304,314,316;  83,299,309;  83,306;  84,309;  8.5,333; 
86,327;  87,295;  88,269;  89,320;  90,290;  91,364; 
93,345;  93,395;  94,369;  95,403;  96,358;  97,452; 
98,441;  99,524;  00,589;  01,572;  03,494;  03,642; 
04,692;  06,602;  06,676;  07,699;  08.743.761;  09, 
780;  10, 861,  879;  11;  914, 933;  13, 1091, 1111. 

Boards: 

Convened  1869;  approv.  plan  for  ship  canal  only 
as  regards  d.,  13';  recom.  continuation  of  imp,  of 
main  or  w.  chan.  with  U.  S.  dr.  operated  by  hired 
labor;  est.,  $124,212  or  $152,800,  69,  124-128.  (Cols. 
Macomb  and  Siiopson,  Lt.  Col.  Woodruff  and  Majs. 
Wheeler  and  McFarland.) 

Convened  Dec,  1872;  recom.  imp.  ot  existing 
Chan,  by  dr.  to  15',  est.  $450,000,  73, 314-324.  (Majs. 
Poe,  Houston,  Merrill,  and  Wilson,  and  Capt.  Gil- 
lespie.) 

BE.  convened.  New  York,  Apr.  12,  1887,  to  con- 
sider location  of  proposed  straight  chan.  for  imp. 
Toledo  H.  B.,  87,2295.  (Cols.  Casey,  Abbot,  and 
Craighill,  Lt.  Cols.  Houston  and  McFarland,  and 
Maj.  King.) 


Lt.  Col.  T.' J.  Cram,  1864-69.  E.,  66,  ii,  41,  iv. 
37-39,  73-76;  67, 144,  230-233,  253;  68, 146, 151, 162; 
69, 112, 119. 

Mai.  W.  McFarland,  1869-71.  E.,  69,  116,  128: 
70, 171. 

Capt.  G.  L.  GiUespie,  1871-73.    B.,  73, 311. 

M^.  F.  Harwoodj  1873^74.    B.,  74,  216. 

Lt.  Col.  C.  E.  Blunt,  1874-76.  B.,  74,  215;  76, 
294;  76,  ii,  662. 

Maj.  N.  Michler,  1876-79.  77, 112.  E.,  77,  948; 
78, 1241;  79, 1670. 

Maj.  J.  M.  Wflson,  1878-83.  B.,  79,  1675;  80, 
2092;  81,  2281,  2286;  83,  2379,  2383. 

Maj.  L.  C.  Overman,  1883-92.  B.,  83,  1889;  84, 
2083;  86,  2211;  86,  1849;  87,  2283,  2291;  88,  1983; 
89,  2298;  90,  2755;  91,  2828. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  B.,  93, 2487;  93, 
3050;  94,  2386;  96,  3074;  96,  2917;  (Col.)  97,  3040; 
98,  2614;  99, 3020;  00, 4022. 

Maj.  D.  C.  Kingman,  1901-05.  E.,  01, 3218;  03, 
2249;  03, 2049;  04, 3160;  (Lt.  Col.)  05, 2299. 

Maj.  C.  McD.  Townsend,  1906-07.  B.,  06,  1893; 
07,2061. 

Lt.  Col.  John  Millls,  1908-.  E.,  08, 2141;  09, 2121; 
(Col.)  10, 861,  2283;  11, 914, 2477;  13, 1091, 2677. 

Capt.  G.  J.  Lydecker,  68, 151;  69, 112, 122. 

W.  T.  Blunt.  E.,  90,  2759;  94,  2390;  95,  3078; 
96,  2921;  97,  3043;  98,  2619;  99,  3026;  00,  4026; 
01,  3222;  03,  2252;  03,  2052;  04,  3152;  06,  2303. 

Lt.  W.  V.  Judson.    B.,  93,  2491. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Cram,  1866,  entire  and  permanent  com- 
pletion of  chan.  12'  x  200',  $20,000,  in  addition  to 
$20,000  app.,  1866,  66,  iii.  63,  iv,  73. 

By  Col  Cram,  1867,  chan.  200'  to  300'  w.  and  15'  d., 
$470,000,  67,  28;  $469,664,  67,  144,  230,  254;  68, 146, 
161.    In  1809,  ship  canal  13'  d.,  $885,526, 69, 118, 123. 

By  BE.,  1869,  imp.  of  w.  chan.  to  13'  m  d.  by  U.  S. 
dr.  and  hired  labor,  $124,212;  by  contract,  $152,800; 
69, 116, 118, 127. 

By  Maj.  McFarland,  1869,  to  complete  proj.  of 
board.  $150,000,  69, 129.  In  1870,  addl.  for  comple- 
tion of  proj.,  $70,000,  and  for  beacon,  $5,000,  70, 171. 

By  Capt.  Gillespie,  1871,  completion  of  work, 
$20,000,  71, 190. 

By  BE.,  1872,  3  plans  submitted,  $1,853,500, 
$3,074,600,  and  $450,000;  the  latter  recom.,  73,  314- 
319. 

By  Lt.  Col.  Blunt,  1875,  completion  of  proj., 
$200,000,  76,  294;  $140,000,  76,  ii,  552. 

By  Maj.  Wilson,  1879,  complete  existing  proj., 
$30,000;  to  obtain  16'  chan.,  $100,000,  79, 1680. 

LEGAL  PEOCEEDINGS. 

Eules  and  regulations  for  navigation  In  Maumee 
B.,  00,  4028. 

OFEEATIONS. 

1866-67.    16,236  c.  y.  dr.,  67, 28, 144. 

1867-68.    46,833  0.  y .  dr.,  68, 38, 146. 

1868-69.    19,100  c.  y.  dr.,  69, 36. 

1869-70.    55,000  c.  y .  dr.,  70,  47. 

1870-71.    54,673  0.  y.  dr.,  71,45. 

1871-73.  332,791  c.  y.  dr.  from  sw.  chan.,  mak- 
ing it  14'  X  120',  73,  42. 

1873-73.  43,000  0.  y.  dr.  from  sw.  chan.,  73, 
311. 

1873-74.  Dr.  on  chan.  from  Toledo  to  the  lake 
15'  X  100',  74,  48,  216. 

1874-75.    364,428  c.  y.  dr.,  75, 64,  294. 

1875-76.    243,215  c.  y.  dr.,  76, 106,  ii,  552. 

1876-77.    44,641 0.  y.  dr.,  77, 953. 

1877-79.  Dr.  by  contract,  78,  127.  1247;  79, 
170, 1670, 1678. 

1879-80.    126,649  c.  y.  dr.  from  chan.,  80,  2097. 

1880-81.    167,463  c.  y.  dr.  from  chan.,  81,  2283. 

1881-83.  94,385  c.  v.  dr.  from  chan.;  wreck  ol 
scow  WeUhouie  removed,  83, 2381. 

1883-83.    229,070  c.  y.  dr.  from  chan.,  83, 1880. 

1883-84.    78,345  c.  y.  dr.  from  chan.,  84,  2084. 

1884-85.    155,085  c.  y.  dr.  from  chan.,  85,  2211. 

1885-86.  127,260  c.  y.  dr.  from  straight  chan., 
86, 1851. 


[See  pp.  14-22  fori 
Lexplanations,  etc.  J 
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1886-87.  45,397  e.  y.  dr.  Irom  old  chan.,  87, 
2284. 

1887-88.  Straight  chan.:  428,913  o.  y.  dr.,  88, 

19S5.  J        .       > 

1888-89.  Straight  chan.:  743,940  c.  y.  dr.,  89, 

2300.  J        .       . 

1889-90.  Old  Chan.:  28,000  o.  y.  dr.,  90,  2766. 
Straight  chan.:  669,970  c.  y.  dr.,  90,  2757. 

1890-91.  Old  Chan.:  3,494  c.  y.  dr.,  91,  2829. 
Straight  chan.:  182,077  c.  y.  dr.,  91,  2830. 

1891-9S.  Old  Chan.:  20,356  c.  y.  dr.,  98,  2488. 
Straight  chan.:  648,599  o.  y.  dr.,  92, 2488. 

1898-93.    70,921  o.  y.,  s.  m.,  dr.,  93, 3052. 

1893-94.    308,458  c.  y.,  s.  m.,  dr.,  94, 2386,  2387. 

1894-95.    601,812  c.  y.  dr.,  95, 3075,  3076. 

1896-96.  432,901  c.  y.  dr.,  and  429  c.  y.  r.  exca- 
vated, 96,  2918,  2919. 

1896-97.    244,000  c.  y.  dr.,  97, 3043. 

1897-98.  643,058  0.  y.  dr.,  and  wharf  and  store- 
house erected,  98, 2615,  2616. 

1898-99.    Nearly  60,000  o.  y.  dr.,  99, 3022. 

1899-00.  Plant  enlarged  and  repaired;  some 
obstr;  removed;  over  140,000  e.  y.  dr.  from  H.,  and 
144,999  0.  y.  dr.  from  Maumee  B.,  00,  4023. 

1900-01.  Floating  plant  repaired,  184,996  c.  y. 
dr.  by  U.  S.;  961,552  o.  y.  dr.  by  contractor,  01, 
3219. 

1901-03.  147,449  c.  y.  excavated  by  U.  S.; 
1,161,300  c.  y.  dr.  by  contractor,  03, 2249. 

1903-03.  182,270  c.  y.  excavated  by  U.  S.  dr. 
plant;  983,893  o.  y.  excavated  by  confractor,  03, 
2060. 

1903-04.  116,527  c.  y.  removed  by  U.  S .;  771,679 
c.  y.  dr.  by  contractor.  Contract  work  about  64% 
completed,  04, 3150. 

1904-05.  43,740c.y.r6movedbyU.S.dr.  Mau- 
mee; 1,292,849  c.  y.  Or.  tmder  contract,  05,  2299, 
2300. 

1905-06.  548,211  c.  y.  dr.  under  contract,  com- 
pleting same  Oct.,  1905;  62,743  c.  y.  dr.  by  U.  S.  dr. 
Maiimee;  14,322  c.  y.  by  dr.  Burton.  Work  on  dike 
constr.  under  contract  carried  on,  06, 1894. 

1906t-07.  Constr.  of  dike  connecting  range 
lights  in  B.  completed;  54,019  o.  y.  dr.  by  U.  S.  dr. 
Maumee;  243,897c.y.dr.byU.  S.  dr.Bwtora.  Re- 
pairs to  dr.,  07,  2062. 

1907-08.  U.  S.  dr.  Burton  removed  402,528  o.  y. 
(mainten.  work),  repairs  to  plant;  2  dump  scows 
completed,  08, 2141. 

1908-09.  90,866  c.  y.  dr.  from  inner  section; 
80,727  c.  y.  dr.  from  middle  section;  69,508  c.  v.  dr. 
from  outer  section.  U.  S.  dr.  Burton,  in  mamten. 
work,  removed  162,729  c.  y.  from  Maumee  E.  and 
from  out«r  division  of  B .  chan.  Repairs  to  dr.  Mau- 
mee and  other  floating  plant,  09, 2122. 

1909-10.  U.  S.  dr. Burton,  removed  32,580 c.  y . 
from  Maumee  R.,  and  85,839  c.  y.  from  outer  division 
of  straight  chan.  through  Maumee  B.  Rebuilding 
of  U.  S .  dr.  Mauinee  completed  Aug.  19, 10, 2283-84. 

1910-11.  Mainten.  dr.  done  by  TJ.  S.  dr.  Bur- 
ton, removing  133,263  o.  y.  from  chan.  through  Mau- 
mee B..  and  11,371  c.  y.  from  chan.  through  R.,  11, 
2477. 

1911-13.  591,194  c.  y.  removed  from  outer  end 
of  chan.,  completing  it  for  13,900'  and  partly  for 
6,900'.  Mainten.  carried  on  by  U.  S.  dr.  Burton 
removing  32,184  o.  y.  from  chan.  through  Maumee 
B.,  and  53,347  c.  y.  from  chan.  through  R.  Wrecked 
dr.  Maumee  raised  from  Cleveland  H.  and  cost 
charged  in  part  to  this  app.,  13,  2678, 

PHTSICAL  CHABACTEEISXICS. 

Description  of,  69, 122, 125-127;  73, 316-318;  98. 
2617. 

Description  of  straight  chan.,  Maumee  B.,  00, 
4026. 

Comparative  soundings,  99, 3022;  00,  4031. 

Improbability  of  arri  vmg  at  any  general  principles 
which  would  govern  deposit  and  scour  in  chan.,  99, 
3022-3026. 

Stirringup  of  bottom  of  chans.  by  moving  steamers 
helpful  in  maintaining  depths,  99, 3022-3026. 

Ice-covered  R.  and  B.,  1899-1900,  t^en  advantage 
of  to  make  H.  line  sur.,  99, 3027. 

Bar  at  the  R.  mouth  an  obstr.,  1900,  owing  to 
changes  in  the  chan.  due  to  extension  of  wharf  front 
to  H.  lines,  00,  4023,  4030. 


Actual  scour  occurring,  while  at  other  places,  par- 
ticularly toward  inner  end  of  chan.,  considerable 
fill;  heaviest  fill  over  3',  about  2  m.  outward  from 
mouth  of  R.;  fill  caused  by  silt  brought  down  the 
R.  during  spring  freshets;  01, 3219. 

Severe  storm  wrecked  and  sunk  dr.  of  contractor, 
placed  on  the  work  July,  1901,  03,  2249. 

Tendency  to  fill,  in  dr.  chan.,  03,  495;  03,  2060. 

•Violent  freshet,  ice  dams  form,  damage  to  brs., 
wharves,  and  vessels  in  H.,  04,  3150,  3153. 

Water  levels,  05,  2305. 

Triangulation  of  Maumee  B.  and  R.,  05,  2306. 

Continuous  shoaling  in  dr.  chan.,  07, 2062. 

June  30,  1908,  max.  draft  over  shoalest  portion  of 
Chan.  20',  08,  744. 

Extreme  fluctuation  due  to  wind,  7.9'  above  to 
7.1'  below  m.  lake  level,  09,  781. 

Deterioration  of  dike  at  range  lights,  10, 2284. 

Result  of  work,  to  create  and  maintain  chan. 
through  Maumee  B .  and  R.  23'  x  400'  for  outer  2i  m., 
21'  X  400',  thence  12J  m.  up  to  Fassett  St.  Br.,  and 
20'  X  100'  for  1  m.  above  this  br.  ■  Maumee  R.  navi- 
gable for  launches  to  Perrysburg,  15  m.  above 
mouth,  13, 1093. 

PLANS.    (See  Estimates  and  Projects.)  , 

By  Col.  Cram,  1869,  ship  canal  with  ps.  and  revet. : 
est.,  $886,526,  69, 119. 123. 

By  Maj.  McFarland,  1870,  beacon;  est.,  $5,000,  70, 
171. 

By  BE.,  1872,  straight  out  through  North  Cape 
Pt.;  e.st.,  $1,863,500;  and  extension  of  R.  through 
B.  and  North  Cape  to  Lake  Erie  with  revetted 
banks;  est.,  $3,074,500;  notrecom.,  73,  314-318. 

By  Maj.  Wilson,  1881,  extension  of  Maumee  R. 
on  straight  line  through  the  B.  and  North  Cape  Pt. 
to  Lake  Erie,  confining  R.  bed  in  a  new  chan.  of 
about  same  dimensions  as  its  natural  bed,  by  dr.  in 
B.  and  lake,  and  constr.  of  2  parallel  lines  of  revet, 
on  either  side  of  chan.  Est.,  $2,363,923.  83,  2385, 
2386;  86,  1850;  87,  2291,  2296. 

By  M:aj.  Overman,  1887,  chan.  beginning  at 
mouth  of  Mauinee  R.  and  extending  straight 
through  North  Cape  Pt.  on  a  course  n.  26°  36'  13"  e. 
to  17'  d.  of  water  in  Lake  Erie,  Ottawa  R.  to  be 
diverted  by  a  cut  through  North  Cape  Peninsula; 
the  revet,  of  the  cut  to  be  determined  by  experience, 
87,  2294,  2296.    Plan  considered  by  BE.,  87,  2295. 

PRIVATE  WORK. 

Dr.,  1899,  by  Hooking  Valley  RE.,  99,  3020. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Col.  Cram,  1866,  dr.  existing  chan.  in  Maumee 
B.  for  1  m.  to  12'  x  200';  est.,  $40,000, 66,  iii,  6, 33,  iv. 
38.  .....,, 

By  Maj.  Wilson,  1879, 16' chan.;  est.,  $100,000,  79, 
1679. 

BE.  in  1869  recom.  adoption  of  present  location  of 
Chan.    Est.,  $152,800.    69,  118,  126,  127;  80,  2093. 

In  1872  BE.  submitted  3  plans,  of  which  the  Sec. 
of  War  approv.  that  which  provided  for  w.  of 
"existing"  chan.  to  250'  at  top  with  d.  of  16';  est., 
$450,000,  73,  313-324;  77,  963;  80,  2094. 

In  1880  the  proposed  d.  was  increased  to  16',  80. 
2097;  87,  2285. 

In  1886  there  had  been  obtained  a  chan.  200'  w  at 
bottom  and  from  15'  to  17'  d.  bet.  Toledo  and  d  w 
in  the  lake,  under  an  aggregate  of  app.,  1866  to  1884. 
mcl.,  of  $704,700,  86,  327, 1859;  87,  2283. 

In  1887  BE.  recom.  straight  cut  from  mouth  of 
Maumee  R.  to  Lake  Erie  by  extending  crib  reach  at 
the  present  natural  chan.  outward  into  the  lake  and 
mward  across  the  B .  to  the  "  present "  natural  chan 
of  the  E.,  thereby  utilizing  about  2  m.  of  previouslv 
imp.  Chan. ,  chan.  to  have  17'  with  bottom  w.  of  200'- 
est.,  $1,875,000,  87,  2286,  2297.  Approv.  by  Sec.  of 
War,  87j  2299. 

In  1890  est.  $45,000  would  be  required  to  compkjte 
proj.  of  1872,  tor  unp.  of  old  chan.,  90,  2757 

?^J;:hP°^-  Smith,  1892,  dr.  in  straight  chan.  at 
^'i?J  ?JS'''S9i''  ^^  purchase  of  dr.  plant:  at  est.  cost 
of  $48,000,  93,  3051;  in  1893  for  w.  chan.  to  300'  in 
•mn     '™'°°  '"'  P^'  outside  the  turn-out,  93,  3062, 
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By  Lt.  Col.  Smith,  1894,  dr.  ohan.  througli  shoal 
at  "Crossing"  to  19'  bet.  the  curves  of  18'  d.,  and 
with  w.  of  40O',  est.,  $18,000,  94,  2387. 

By  Lt.  Col.  Smith,  1895,  dr.  chan.  18'  x  400'  over 
shoal  in  vicinity  of  to.  at  Cherry  St.,  9.5,  3076. 

By  Col.  Smith,  1897,  21'  ohan,  400'  w.,  throughout 
Chan,  in  Matuuee  E.  and  B.;  est.  $1,095,000,  98, 
2693;  99,  3020.  Proj.  modified,  1899,  providing  for 
w.  of  200'  at  upper  end,  reducing  est.  to  $1,005,000. 
Est.  cost  in  addition  to  considerable  amount  for 
mainten.,  99, 3021. 

By  Col.  Smith,  1899,  application  of  $100,000  of  app. 
of  1899  to  enlargement,  operation,  and  mainten.,  of 
plant,  99, 3021. 

Act  June  13, 1902,  au.  purchase  of  dr.  for  this  dis- 
trict, and  provides  for  payment  of  portion  of  its  cost 
from  the  app.  applicable  to  continuous  contract  at 
Toledo,  03,  2250.  Sec.  of  War  au.  constr.  of  a  sea^ 
going  suction  dr.  for  work  in  Hs.  of  Toledo,  San- 
dusky, Cleveland,  Fairport,  Ashtabula,  and  Con- 
neaut  on  Lake  Erie,  03, 979. 

Act  June  25,  1910,  app.  $145,000  for  continuing 
imp.  by  making  chan.  23'  d.,  m.  1.  1.,  and  400'  w. 
from  d.  w.  in  Lake  Erie  to  Fassett  St.  Br.,  Toledo; 
est.,  3400,000,  and  $25,000  an.  mainten.  (H.  D.  865, 
60th,  1st),  10,  862. 

SURVEYS. 

By  Lt.  CoL  Cram,  1863-64,  for  military  defense, 
67, 144. 

Under  direction  of  Col.  Cram,  by  Capt.  Lydecker, 
1868,  69, 112,  122. 

By  Maj.  McFarland,  1869,  69, 117. 

Au.  act  June  14, 1880;  made,  1880,  by  Maj.  Wilson, 
ford,  of  16',  81,2286. 

Au.  act  Mar.  3, 1881;  made,  18S1,  by  Maj.  Wilson, 
for  straight  chan.  to  Lake  Erie,  88,  2383. 

Eesur.  made  by  Maj.  Overman,  1886,  87,  2285, 
2291. 


Triangulation  of  Maumee  B.;  made,  1890,  by 
Mai.  Overman,  90,  2759. 

Ex.  of  straight  chan.  made  by  Lt.  Col.  Smith, 
1893,  93, 3050. 

Geodetic  surs.  made,  1894,  by  Lt.  Col.  Smith, 
95, 3079. 

Sur.  made,  1894,  of  that  part  of  B.  above  br.  at 
Cherry  St.  as  far  as  br.  of  Lake  Shore  &  Michigan 
Southern  Ey.  Co.,  by  Lt.  Col.  Smith,  96,  3076. 

H.  lines  verified  on  ice  of  E.  (See  Physical 
characteristics.) 

Minor,  01, 3219;  OS,  495,  2254. 

Triangulation  of  Maumee  B.  and  E.,  06, 2306. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  of  Maumee 
E.,  Ohio,  from  d.  w.  in  Lake  Erie  to  the  Fassett 
St.  Br.,  'Toledo,  with  view  to  obtaining  greater  d. 
and  increased  w.  of  approx.  100'.  B.  by  Lt.  Col. 
Townsend,  Aug.  10, 1907,  and  Feb.  18, 1908,  recom. 
chan.  23'  a.,  m.  1. 1.,  and  400'  w.  from  d.  w.  in  Lake 
Erie  to  the  Fassett  St.  Br.,  Toledo,  with  suitable 
easement  of  bends  at  range  U^ts;  est.,  $400,000, 
and  $25,000  an.  mainten.  (H.  D.  868,  60th,  1st), 
08,  761. 

Pre.  ex.  au.  act  Mar.  3,  1909,  of  Maumee  E., 
10,  879.  At  hearing  held  by  BEEH.  in  reference 
to  said  ex.  the  fact  was  developed  that  act  June 
25,  1910  (see  Projects),  was  intended  to  correct 
certaia  ambiguity  and  to  supersede  act  Max.  3, 
1909,  in  all  rejects,  and  consequently  it  was  not 
deemed  necessary  or  advisable  to  report  further 
under  act  Mar.  3, 1909  (see  H.  D.  769,  62d,  2d). 

Pre.  ex.  au.  act  June  25,  1910,  of  Maumee  R., 
from  Toledo,  Ohio,  to  Ft.  Wayne,  Ind.  K.  by 
Col.  Minis,  Oct.  31,  1911  (H.  D.  769,  62d,  2d) 
(unfav.),  18, 1111. 

Maps.    (H.  D.  769,  62d,  2d.) 

89,  2304;  90,  2766;  91,  2831;  98,  Atlas,  114;  94, 
2390;  96,  3080;  98,  2646;  01,  3226;  09,  2122;  10, 
2284;  11,2477. 


QQ-4         MAUMEE  RIVER  (above  Toledo),  OHIO.^ 


AFFKOFBIATIONS. 

1872,  $7,000,  78, 225. 

COMMERCE. 

Important,  73, 235,  236. 

Toledo,  situated  on  the  E.,  has  a  large  C;  in  1896 
the  registered  t.  over  2,250,000 1.,  98, 2701. 

CONTRACT. 

1878.  H.  T.  Stock  &  Co.,  dr.,  2Si|!  c.  y.,  73, 324, 
325. 

ENGINEERS. 

Cblet  ot  Engineers.  R.,  71,  48;  78,  43,  45; 
73, 42;  81, 314;  98,  453. 

In  cliarge: 

Capt.  G.  L.  GiUespie,  1871.    R.,  78, 225,  235. 
Maj.  F.  Harwood,  1873.    R.,  73, 324. 
Maj.  J.  M.  Wilson,  1881.    B.,  81,  2341. 
Col.  J.  A.  Smith,  1898.    R.,  98, 2693. 

Assistant.    W.  T.  Blunt.    R.,  98, 2701. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Gillespie,  8'  chan.,  Toledo  to  Maumee 

City,  $7,000,  78,  237. 
By   Maj.   Harwood,    1873,   to  complete  chan., 

Perrysburg  to  Maumee  City,  $15,000,  73,  324,  325. 

OPERATIONS. 

1878-73.  23,159  c.  y.  dr.,  making  chan.  for 
vessels  drawing  7',  Toledo  to  Perrysburg,  73,  324, 
325. 


PHTSICAIi  CHARACTERISTICS. 

Description  of,  73, 236,  237;  81, 2341;  98, 2694. 

PliANS.    (See  Estimates  and  Projects.) 

By  Maj.  Wilson,  1880,  ohan.  100*  x  8'  1.  w.  Perrys- 
burg to  Toledo,  by  dr.,  r.  removal,  and  dike  constr.; 
est.,  $124,748,  81,2342. 

PRIVATE  (STATE)  WORK. 

Canal  embankment  built  by  Ohio,  1840-41,  an 
injury  to  the  chan.,  73,  236. 

PROJECTS.    (See  Estimates  and  Plans.) 
By  Maj.  Gillespie,  chan.  8'  x  60',  Maumee  City 

to  Perrysburg,  and  d.  existing  chan.  over  Delaware 

Flats,  73, 225. 
By  Maj.  Harwood,  chan.  for  vessels  drawing  no 

more  than  7',  Toledo  to  Maumee  City,  73,  42. 
In  1897  Col.  Smith  est.  $1,095,000  to  obtain  21'  X 

400'  m.  1.  throughout  the  chan.  in  the  B.  and  B.; 

this  cost  could  also  be  reduced  probably  by  $90,000, 

98, 2693. 

SUBVETS. 

Ex.  and  sur.  au.  act  Mar.  3, 1871,  71, 48;  made  by 
Capt.  G.  L.  GiUespie.    R.,  73,  235. 

Au.  act  June  14,  1880;  made  by  Maj.  Wilson, 
1880,  81, 2341. 

Sur.  of  the  straight  chan.  in  Maumee  B.  and  E. 
au.  act  June  4, 1897;  made  by  Col.  Smith,  1897  (see 
Projects),  98,  2693. 

Maps.    98,  2704. 


1  Sur.— R.,  Feb.  12, 1836;  est.  $21,682.88.    (H.  D.  482,  55th,  2d.) 


rSee  pp.  14-22  fori 
Lexplanations,  etc.  J 
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QQ-5(a)     WABASH   AND   ERIE    CANAL,  IND.  AND  OHIO. 


APPROPRIATION.! 

1834,  J28,337.65. 


QQ-5(b)     LAKE  ERIE  TO  OHIO  RIVER. 

State  of  Ohio.) 


(Canal  through  the 


APPROPBIATIONS. 

1894,  $20, 000. 00,  96,  368,  2973. 

119. 47,  act  July  19. 


1897  (claims), 
Total, 


20, 119. 47 


COMMERCE). 

C.  consideration,  96,  3035,  3065. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  96,  368,  2973. 


Boards: 

Convened  by  S.  O.  No.  43, 1894,  at  Detroit,  Mich., 
on  Sept.  11, 1894,  to  make  certain  surs.,  etc.  (See 
Surveys.)  R., 96, 2976-3090.  (DetaUedindex,2  96, 
2975.)_  (Lt.  Col.  A.  Stickney,  Majs.  W .  T.  Stanton, 
and  W.L.  Marshall.) 

Assistant.    Capt.  H.  M.  Chittenden.    R.,  96, 


PHTSICAI.  CHARACTERISTICS. 

Detailed  description  ol  the  3  routes  considered 
available  for  continuous  canals  (see  Surveys),  e. 
route,  Cleveland  to  Marietta;  central  route,  San- 
dusky B.  to  Portsmouth;  w.  route,  Toledo  to  Cin- 
cinnati, 96,  2974,  3028;  water  supply,  3007. 

PROJECTS. 

In  1896  the  BE.  est.  $12,311,472  to  constr.  e.  route, 
$18,118,165  the  central  route,  and  $24,011,274  the  w. 
route,  96, 2974,  3034. 

STJRVETS. 

Sur.  Feb.  3, 1825.  (No  est.)  (H.D.  482, 55th,  2d.) 
Sur.  of  the  Miami  and  Erie  Canal,  the  Ohio  Canal, 
and  various  branches  as  might  be  deemed  available 
lor  the  constr.  of  a  continuous  canal,  70'  at  water  line 
and  7'  d.,  with  new  locks  not  less  than  21'  x  150',  able 
to  pass  boats  of  at  least  280  t.  burden,  to  connect 
Lake  Erie  with  the  Ohio  H.  through  Ohio,  au.  act 
Aug.  17, 1894;  B.  by  BE.,  1896  (see  (Projects),  96, 
2973) .  (R.  tmfav.  to  canal  of  dimensions  named  by 
Congress;  and,  apart  from  an  adequate  imp.  of  the 
Ohio,  constr.  of  a  canal  not  deemed  advisable  by  the 
Board.) 


QQ-5  (c)     LAKE  ERIE  TO  THE 

(Ship 

ENGINEERS. 

Cbief  of  Engineers.    R.,  80, 229;  81, 315 

In  cnarge.    Maj.  J.  M.  Wilson.    R.,  81,  2348. 

Assistants: 

B.Holley.    R.,  81,2363. 
C.D.Ward.    R.,  81,2400. 
W.  S.  Williams.    R.,  81, 2393. 

PLANS. 

By  Mai.  Wilson,  1880,  enlarging  prism  of  existing 
canal  Toledo  to  La  Fayette,-  216  m.,  to  w.  of  70'- 
locks  7'  X 18'  X 110*  over  miter  sill.  Est.,  $24,236,135 
81,2352,2354,2362,2393. 


WABASH  AND  OHIO  RIVERS. 

canal.) 

Enlarging  existing  canal.  Junction  City  to  Cincin- 
nati, to  70',  looks  18'  x  110',  and  7'  over  miter  sill 
Est.,  $23,440,276,  81,  2356,  2358,  2363,  2400. 


PRIVATE  (CORPORATE)  WORK. 

Description  of  Wabash  and  Erie  Canal,  81,  2; 
2413. 
Of  the  Miami  and  Erie  Canal,  81, 2354,  2414. 


SURVEY. 

Au.  act  June  14, 1880,  80, 229;  made  by  Mai.  Wil- 
son, 1880,  81,  2348. 
Maps.    Of  proposed  routes,  81,  2362. 


QQ-9 


ST.  MARYS  RIVER,  OHIO. 


ENGINEERS. 

Cbief  of  Engineers 


R.,  81,  314. 
In  charge.    Maj.  J.  M.  Wilson.    R.,  81,  2343. 

PHYSICAL  CHARACTERISTICS. 

R.  described,  81,  2345. 


PLANS. 

In  1880  imp.  of  R.  not  feasible,  81,  2345. 

StJRVEYS. 

Ex.  au.  act  June  14,  1880;  made  by  Maj.  Wilson 
(see  Physical  characteristics),  81, 2343. 


I H.  R.  p.  482,  55th,  2d.    See  also  Act  June  30, 1834  (4  Statutes,  716)  for  land  selection 
biliJ^'oVco^^tacttag      ■"  '"""'''  °'  information, 'historical  sWi.,  comparCn  of  toe  routes,  advise 
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QQ-U 


PORTAGE  RIVER,  OHIO. 


COMMERCE. 

Entirely  local,  and,  it  imp.  were  undertaken,  it 
would  be  totally  incommensurate  with  cost  of  work, 
Oi,  3222. 


ENGINEERS. 

Chief  of  Engineers. 


R.,  04,  609. 


Boards.    BERH.  concurs  in  opinion  of  DO.  as 
to  inadvisahility  of  imp.,  04,  3222. 


In  charge. 

3218. 


Maj.  D.  C.  Kingman,  1904.    B.,  04, 


PHYSICAL  CHARACTERISTICS. 

At  mouth  of  Portage  R.  lies  Port  Clinton  H.  En- 
trance Chan,  is  12'  d.  and  inner  H.  10',  04,  3221. 

SURVEY. 

Pre.  ex.  au.  act  June  12, 1902,  of  R.  from  mouth  to 
Oak  H.  Br.  R.  by  Maj.  Kingman,  June  13, 1903  (H. 
D.  189,  58th,  2d)  (unfav.),  04,  3219. 


QQ-15 


PORT  CLINTON  HARBOR,  OHIO. 


1872, 

38,000,72,234. 

1872, 

*2, 000,  73,344. 

1876, 

5,000,75,295. 

1876, 

5.000,  70,  ii,  553. 

1878, 

10,000,78.128,12.53. 

1879, 

10,000,  79,171,1682. 

1880, 

6,000.80,2102. 

1881, 

5,000,81,2291. 

1882, 

6,000,83,2389. 

1886, 

2,000,86,185.5. 

1888, 

6,000,  88, 1988. 

1890, 

3,000,90,2768. 

1892, 

10,000,93,2494. 

1894, 

6,000,95,3082. 

1896, 

6,000,96,2927. 

1899, 

6,000,99,3035.  "' 

1902, 

S.-OOO,  03,  2256. 

1905, 

2,000,05,2315. 

1907, 

3,000,07,2066. 

1909, 

*2,500,O9,2124. 

1910, 

1,000,10,2285. 

1912, 

500,  13,  2682. 

Total,  108,000  ($106,000,  02,  2682.) 

COMMERCE. 

Requirements,  68, 153;  71,  210. 

Local  traffic  small,  but  place  a  port  for  extensive 
fisheries  on  the  lake,  9-3,  3069;  94, 2.395:  95,  3082. 

Practically  no  C,  1900;  traffic  local  only,  GO,  4040. 

Proj.  has  had  little  effect  on  rates,  as  C.  of  port  is 
small,  06,  678. 

CONTRACTS. 

1872.    H.  T.  Stock  &  Co.,  dr.,  350  c.  y.,  73,  344. 

1879.  J.  Stang,  p.constr.,SO,  2103.  Cleveland, 
Brown  &  Co.,  iron,  80,  2104. 

1880.  S.  A.  Sague,  iron.  Salmon  &  Mares,  p. 
constr.,  81,  2291. 

1881.  F.Wilson, iron.  J. Stang, p. constr., 81, 
2292. 

1882.  J.  Stang,  p.  constr.,  82,  2388. 

1887.  J.  Stang,  repairs  to  ps.  and  revets.,  87, 
2301. 

1889.  T.  Stang,  dr.,25and26i|!C.  y.,  89, 2300;  p. 
and  revet,  repair,  89,  2307. 

1890.  Carkin,  Stickney  &  Cram,  dr.,  26i!;  c.  y., 
91  2835. 

1893.'  Sadler  &  Allen,  dr.  12,400  c.  y.,  16it  c.  y., 
B.  m.,  93,  3060. 

1897.  J.  Stang,  reinforcing  js.  withst.,  total  bid, 
S6,940,  97,  3051. 

1900.  C.  H ;  Strong  &  Co.,  st.  reinforcement  and 
repair  ofjs.,  01, 3229. 

1902.    Detroit  Dredging  Co.,  dr.,  03,  2066. 

1905.  Buckeye  Contracting  Co.,  st.  reinforce- 
ment and  repair  ofjs.,  06, 1897. 

1907.  Buckeye  Contracting  Co.,  St.  reinforce- 
ment and  repair  ofjs.,  08,  2144. 


ENGINEERS. 

Chief  of  Engineers.  B.,  67,  18;  68,  40;  70, 
31,  60;  71,  48;  73,  45;  73,  46;  74,  48;  76,  54;  76, 
106;  77,  113;  78,  128;  79,  171;  80,  224;  81,  305; 
82,  299;  83,  307;  84,  310;  85,  334;  86,  329;  87, 
297;  88,  270;  89,  322;  90,  291;  91,  365;  92,  346; 
93,  396;  94,  370;  95,  404;  96,  359;  97,  464;  98, 
443;  99,  625;  00,  690;  01,  573;  02,  496;  03,  643; 
04,  593,  609,  3218;  05,  604;  06,  678;  07,  700;  08, 
746;  09, 782;  10,  863,  879;  11, 916;  12, 1094. 

Boards.  BERH.  reviews  report  of  Maj.  King- 
man's, July  31,  1903,  on  pre.  ex.  of  Portage  R., 
Ohio,  from  mouth  to  Oak  H.  Br.,  04, 322. 

In  cbarge: 

Col.  T.  J.  Cram,  1868.    R.,  68, 160, 1.53. 

Maj.  W.  McEarland,  1869-71;  69,  116.  R.,  71, 
210. 

Capt.  G.  L.  Gillespie,  1871-73.    B.,  72, 234. 

Maj.  F.  Harwood,  1873-74;  73,  42.  R.,  73,  344; 
74, 217. 

Lt.  Col.  C.  E.  Blunt,  1874-76;  74,  216.  R,  76, 
296;  76,  li,  663. 

Maj.  N.  Michler,  1876-78;  77,  112.  R.,  77,  955; 
78  1250*  79  1671 

Maj.  J.  M.'  Wilson,  1878-83.  B.,  79,  1681;  80, 
2099;  81, 2289;  82, 2387. 

Maj.  L.  C.  Overman,  1883-92.  B.,  83, 1892;  84, 
2086;  86,  2216;  86,  1864;  87,  2299;  88,  1986;  89, 
2306;  90,  2767;  91,  2836. 

'  Lt.  Col.  J.  A.  Smith,  1892-1900.  E.,  92,  2494; 
93,  3058;  94,  2394;  96,  3081;  96,  2926;  (Col.)  97, 
3049;  98,  2647;  99,  3034;  00,  4038. 

Col.  S.  M.  Mansfield,  01, 571. 

Maj.  D.  C.  Kingman,  1901-06.  B.,  01, 3227;  02, 
2256;  03, 2065;  04,  3157;  (Lt.  Col.)  06,  2315. 

Mai.  C.  MoD.  Townsend,  1906-08.  B.,  06, 1896; 
(Lt.  Col.)  07,  2065. 

Lt.  Col.  John  Millis,  1908-.  R.,  08,  2143;  09, 
2124;  (Col.)  10, 2285;  11,  2481;  12, 2681. 

Assistants: 

H.  G.  Rothwell,  68, 150, 155. 
D.  Enwright.    R.,  75,296. 
W.T.  Blunt.    B.,04,,3169. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Cram,  1868,  entire  imp.,  $89,045.78,  68, 
155. 

By  Maj.  MoFarland,  1871,  $120,000.  71. 210. 

By  Lt.  Col.  Blunt,  1875,  $122,000,  75, 296. 

By  Maj.  Wilson,  1879,  completion  of  existing 
proj.,  $55,000,  79, 171, 1682. 

LEGAL  PROCEEDINGS. 

In  1893  transfer  of  necessary  portion  of  the  sand 
beach  adjoining  the  inner  end  of  w.  revet,  at  H. 
commenced,  93,  3059;  and  completed  in  1894;  cost 
being  $1,200,  as  provided  act  1892,  94, 2395. 


*  Allotment. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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OPERATIONS. 

1873.  20,302  c.  y.  dr.,  giving  Chan.  8'  x  20', 
mouth  of  E.  to  lake,  73, 344. 

1874.  Catoh-sand  fence  built  on  n.  spit,  74, 
217. 

1876.  Fence  extended  840'  by  hired  labor,  76 
295. 

1877.  Constr.  of  6.  revet,  by  hired  labor  begun, 
77,956. 

1877-78.    Constr.  of  revet.,  78, 128, 1251. 

1878-79k  Extension  of  e.  and  w.  ps.  and  dr.  by 
hired-labor,  79, 171, 1671, 1681. 

1879-80.  Pilework  completed  upon  300  1.  f.  of 
w.  p.  and  320'  of  e.  revet.,  80,  2102. 

1880-81.  W.  p.  extended  450'  and  e.  p.  904', 
81  2289  2290 

1881-88.  W.  p.  extended  260  1.  f.  and  210' 
added  to  e.  p.,  83,  2388. 

1883-83.  195  piles  driven,  forming  4,934  1.  f. 
of  p.  foundation,  83, 1893. 

1883-84.  W.  p.  extended  150'  and  old  por- 
tions of  w.  p.  and  e.  revet,  repaired,  84, 2087. 

1886-87.  Repairs  to  p.  work  commenced,  87, 
2300. 

1887-88.-  Kepairs  to  ps.  completed  under  con- 
tract, 88, 1987. 

1888-89.  9,025  c.  y.  dr.  from  H.  entrance,  89, 
2306. 

1891-93.    11,705  0.  y.  dr.,  93, 2494. 

1893-94.  35,491  c.  y.  dr.,  s.  m.,  and  some 
large  bowlders  removed,  94, 2394. 

1897-98.  About  39,000  t.  st.  placed  in  repair 
and  strengthening  of  ps.,  98, 2G48. 

1900-01.    1,160 1.  St.  placed  in  j.,  01, 3228. 

1901-03.    3,250 1.  St.,  placed  in  revet.,  03, 2256. 

1903-03.    33,764  o.  y.  dr.,  03,  2055. 

1906-07.  1,204  t.  St.  placed  in  js.;  plant  re- 
paired, 07, 2065. 

1907-08.  1,397  t.  heavy  riprap  st.  and  204  t. 
small  riprap  St.  placed  in  js.,  08, 2143.  Two  500-yd. 
dump  scows  completed,  08, 2144. 

1908-09.    Scows  overhauled,  X)9,  2124. 

1910-11.  Repairs  made  to  ps.  damaged  by 
sea  and  ice,  11,  2481. 

PHTSICAJL  CHARACTERISTICS. 

Description  of,  68, 153, 154;  71, 210. 

Slight  increase  of  d.  of  dr.  chans.  shown  by  sound- 
ings of  1900.  Vessels  drawing  10'  could  easily 
enter,  00, 4040. 

Condition  of  works  and  d.  of  w.,  01,  3228;  03, 
2256;  03,  544,  2055;  04,  594,  3168;  OS,  2316;  10, 
2285;  11,  917. 

PLANS.    (See  Estimates  and  Projects.) 

By  Col.  Cram,  1868,  dr.  new  outlet,  10'  x  200", 
lor  Portage  B.,  and  protecting  with  5,300'  of  pile 
revet,  and  1,100'  of  pile  ps.;  est.,  $80,045.78,  68, 


PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  McFarland,  1871,  d.,  by  dr.,  entrance 
to  Portage  R.  to  8',  and  protection  of  chan.  by  2 
parallel  ps.;  est.,  $120,000,  71,  210;  80,  2100. 

By  Capt.  Gillespie,  1872,  d.,  by  dr.,  entrance  to 
.Portage  B.,  and  IjOOO*  of  timber  revet,  on  n.  side 
of  entrance,  to  cost  $8,000,  73,  234. 

By  Maj.  Harwood,  1873,  building  catch-sand 
fence  lor  temporary  benefit,  73, 344;  74,  217. 

By  Lt.  Col.  Blunt,  1876,  extending  catch-sand 
fence,  by  hired  labor,  as  part  of  Maj.  MoFarland's 
proj.,  76, 295,  296. 

By  Maj.  Miohler,  1877,  constr.  e.  revet.,  77,  956. 

By  Maj.  Wilson,  1879,  extending  pile  p.  and 
revet.,  79, 1681. 

Efforts  of  1872-73  to  maintain  chan.  by  dr. 
having  failed,  in  1875  Lt.  Col.  Blunt  proposed  pile 
revet,  from  n.  shore,  and  parallel  and  200'  distant 
an  e.  pile  p.  extending  to  10'  curve  in  lake,  76,  295, 
296;  80, 2100;  81, 2290. 

From  1872  to  1886,  incl.,  $58,000  app.,  when  it  was 
est.  that  $41,000  would  be  required  to  complete  proj., 
86, 330;  93, 2494. 

By  Lt.  Col.  Smith,  1892,  w.  chan.  of  10'  d.  by  dr., 
93, 3059. 

By  Lt.  Col.  Smith,  1894,  strengthening  ps.  by  add- 
ing to  riprap  st.  on  each  side  with  a  view  to  securing 
piling  below  water,  making  ps.  tight  to  confine  the 
currents  in  and  out,  and  to  form  a  foundation  upon 
which  a  st.  superstr.  or  sea  wall  might  bo  built  at 
some  future  day,  96,  2927. 

Efforts  made  by  citizens  to  have  app.  of  1899  ap- 
plied to  dr.  12J'  Chan,  instead  of  to  repairs,  00, 4039. 

SURVEYS. 

Under  Col.  Cram,  by  H.  G.  Eothwell,  1867.  R., 
68, 150, 163-155. 

By  Maj.  McFarland,  1870,  70, 50.    R.,  71, 210. 

By  Lt.  Col.  Blunt,  1875,  76, 295. 

OIH.,  1882,  83,  2388. 

Ex.  of  H.,  1884,  84,  2088. 

Ex.  of  Chan.,  1889,  90, 2768. 

Sur.  of  land  pturchased  made  in  connection  with 
ex.  of  H.,  1892,  by  Lt.  Col.  Smith,  93,  3059. 

Pre.  ex.  au.  act  June  13, 1902,  of  Portage  R.,  Ohio, 
from  mouth  to  Oak  Harbor  Br.  R.  by  Maj.  King- 
man, June  13,  1903  (H.  D.  189,  58th,  2d)  (unfav.), 
04,  609,  3219.    R.,  reviewed  by  BEBH..  04,  3221. 

Pre.  ex.  and  sur.  au.  by  act  Mar.  3,  1909,  of  Port 
Clinton  H.  R.  by  Lt.  Col.  Minis,  1909,  and  Jan.  20 
and  Feb.  4,  1910  (H.  D.  815,  61st,  2d),  locality  not 
considered  worthy  of  imp.  by  U.  S.  further  than 
contemplated  by  existing  proj.,  10, 879. 

Maps.  (H.  D.  815,  61st,  2d.)  81,  2290;  91,  2836; 
94,  2394;  09,  2124;  10,  2284;  11,  2477. 


QQ-15(b)     STARVE  ISLAND  REEF,  NEAR   BASS    ISLAND, 
LAKE  ERIE,  OHIO. 


ENGINEERS. 

Chlel  of  Engineers.    R.,  98,  452. 

In  charge.    Col.  J.  A.  Smith,  1896-98.    R.,  98, 
2705. 

Assistant.    W.  T.  Blunt.    R.,  98,  2707. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  98,  2706. 


PROJECTS. 

In  1897  Col.  Smith  est.  $258,300  to  remove  r   to 
21',  and  $761,250  to  25',  9^,  2707. 

SURVEY. 

Sur.  au.  act  June  3,  1896;  made,  1897,  by  Col. 
Smith,  98, 2706.  >     3     "■ 
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QQ-16 


SANDUSKY  KIVER,  OHIO. 


APPaOPRIATIONS. 

1867, 

$20,000,67,143. 

1872, 

10,000,73,43. 

1880, 

10,000,80,2114. 

1881, 

7,600,81,2298. 

1882, 

4,000,83,2392. 

1890, 

,  1,500,90,2772. 

1892, 

5,000,93,2498. 

Total,    58,000 
COMMERCE. 

Not  considered  large  or  important,  93,  3066;  94, 
2399. 

In  lS94r-95  the  passage  of  a  boat  witti  freight  or 
passengers  was  so  infrequent  that  the  cost  of  main- 
taining a  Chan.  9'  or  lo'  would  exceed  the  total  re- 
ceipts of  the  C,  95,  3092. 

CONTRACTS. 

1867.  With  Thomas  Dunbar  &  Co.,  dr.,  27$ 
c.  y.,  67, 144,  216. 

1873.  With  O.  J.  Jennings,  dr.,  25^  c.  y.,  73„ 
326. 

1880.  W.  Richardson,  dr.,  190  c.  y.,  81,  2299. 

1881.  W.  Richardson,  dr.,  1741  c.  y.,  81,  2299. 
1883.  L.  P.  &  J.  A.  Smith,  dr.,  124  c.  y.,  83, 

1898. 

1890.  A.  Couche  &  Co.,  dr.,  25$  c.  y.,  90,  2771. 

1891.  Carkin,  Stickney  &  Cram,  dr.,  25i|!  c.  y., 
91,2843. 

1893.  Sadler  &  Allen,  dr.,  16*  c.  y.,  s.  m.,  93, 
3067. 

ENGIIfEERS. 

Chief  of  Engineers.  R.,  66,  ii,  41,  iii,  6, 33;  67, 
28;  68,  39;  69,  36;  70,  47;  71,  46;  73,  43;  73,  43; 
80,225;  81,307.314;  83,301;  83,309;  84,312;  85, 
337;  86,  331;  87,  298;  88,  271;  89,  323;  90,  292; 
91,366;  93,347;  93,398;  94,372;  95,406;  04,609. 

Boards.  BERH.  concur  in  Maj.  Kingman's  R., 
in  connection  with  ex.  for  chan.  9^',  that  R.  not 
worthy  of  further  imp.,  04,  3233. 

In  charge: 

Col.  T.  J.  Cram,  1866-69.  R.,  66,  iv,  35;  67, 143, 
214,  230-233;  68,  147, 151,  152. 

Maj.  W.  McFarland,  1869-71;  69,  36.  R.,  69, 
130;  70, 173. 

Capt.  G.  L.  Gillespie,  1871-73;  71,  189.  R.,  73, 
226. 

Mai.  r.  Harwood,  1873;  73,  42.    R.,  73,  325. 

Maj.  J.  M.  Wilson,  1880-83.  K.,  80,  2112,  2114; 
81,  2296,  2299;  83,  2391. 

Mai.  L.  C.  Overman,  1883-92.  R.,  83,  1897;  84, 
2091;  85,  2218;  86,  1857;  87,  2305;  88,  1996;  89. 
2312;  90, 2771;  91, 2840;  93,  2497. 

It.  Col.  J.  A.  Smith,  1882-95.  R.,  93,  2497;  93, 
3065;  94,  2398;  95,  3091. 

Maj.  Dan  C.  Kmgman,  1904.    R.,  04,  3229. 


.ASSlStjElUtS  S 

Capt.  F.  U.  Farquhar,  66,  li,  41,  iv,  35,  36. 
Capt.  G.  T.  Lydeoker,  68, 161. 
W.  T.  Blunt.    R.,  94,  2379. 

OPERATIONS. 

1867-68.  ,  41,697  c.  y.  dr.,  68, 147.- 

1868-69.    27,353  c.  V.  dr.,  69,  36. 

1873-73.  App.  of  1872  expend,  in  dr.  9'  cban. 
from  R.  mouth  to  the  head  of  navigation,  73,  43. 

1880-81.  44,976  c.  y.  dr.  from  the  various  bars, 
81   2*^97 

1881-83.  38,000  c.  y.  dr.  from  chai.  through 
outer  bar,  83,  2392. 

1883-83.  25,000  c.  y.  dr.  from  chan.  in  the  B., 
83, 1897. 

1889-90.    1,600  c.  y.  dr.  from  the  R.,  90,  2771. 

1890-93.    Dr.  in  progress,  91,  2841;  93,  2497. 

1893-94.    25,669  c.  y.,  s.  m.,  dr.,  94,  2398. 

PHYSICAL  CHARACTERISTICS. 

Described,  66,  iv,  36;  81,  2300;  90,  2771. 

PRIVATE  (COUNTY)  WORK. 

Sandusky  County  subscribed  S5,000  and  individ- 
uals $12,000,  a  total  of  $17,000;  expend,  in  dr.,  66, 


PROJECTS. 

By  Col.  Cram,  1866,  chan.  from  160'-200',  with  d. 
of  12',  from  the  mouth  of  the  R.  to  Fremont;  will 
require  the  excavation,  by  dr.,  of  185,075  c.  y.;  est., 
$67,955.53,  66,  iv,  36,  37;  67,  28. 

By  Capt.  Gillespie,  1872,  9'  chan.,  72,  226;  73,  43. 

From  1867  to  1872,  ind.,  $30,000  app.  and  expend. 
in  formation  of  a  dr.  chan.  through  the  bars  below 
Fremont,  80,  2112. 

By  Maj .  Wilson,  imp.  of  the  R.  by  excavation  of  a 
chan.  9'  x  100'  through  the  various  bars  bet.  the  city 
of  Fremont  and  the  9'  curve  in  Sandusky  B.;  est., 
$tt000,  81,  2297,  2298;  87,  2306. 

SURVEYS. 

.\u.  act  June  23,  1866,  67,  143;  assigned  to  Col. 
Cram,  66,  ii,  41;  made  by  Capt.  Farquhar,  under 
direction  of  Col.  Cram.  R.,  66,  iv,  35-37;  cost, 
$468.90,  67, 143. 

Of  R.  near  Fremont,  au.  act  of  June  14, 1880;  made 
1880,  by  Maj.  Wilson,  81,  2299. 

Ex.  "of  the  entire  R.  below  Fremont,  and  surs. 
where  dr.  was  needed  over  a  long  bar  in  the  upper 
end  of  Sandusky  B.  at  the  mouth  of  the  R.  made, 
1892-93,  by  Lt.  Col.  Smith,  93,  3066. 

Pre.  ex.  au.  act  June  13, 1902,  of  R.  from  its  mouth 
to  Fremont.  R.  by  Maj.  Kingman,  Apr.  27,  1903 
(H.  D.  242,  58th,  2d)  (unfav.1.  04,  609,  3229. 

Pre.  ex.  au.  act  June  25, 1910,  from  mouth  to  Fre- 
mont, view  to  securing  11',  13, 1111. 

Maps.    94,2398. 


QQ-H         SANDUSKY  CITY  HARBOR,  OHIO.^ 


APPROPRIATIONS. 

1826,     $400  (sur.),  act  May  20. 

1844,  15,000,  66,  iii,  33. 

1862,  16,000,  66,  iii,  33. 

1864,  10,000,  66,  iii,  33. 

1866,  38,580,  66,  iii,  33. 

1870,  10,000,  70, 48;  71, 192. 

1872,  13,000,73,43,227. 

1873,  25,000,73,43. 

1874,  25,000,74,217. 

1875,  26,000,76,54. 

1876,  25,000,76,107. 

1878,  20,000,  78, 128, 1255. 

1879,  1,000,79,171,1685. 

1880,  12,500,80,2111.  -- 

1881,  10,000,81,2295. 

1882,  10,000,83,2391. 


1884, 

2  20,000,84,2090. 

1886, 

5,000,86,1857. 

1888, 

40,000,88,1990. 

1890, 

45,000,90,2770. 

1892, 

41,712,93,2496. 

1894, 

30,000,96,3086. 

1896, 

40,000,96,2930. 

1899, 

80,000,99,3038. 

1902, 

125,000,03,2258. 

1904, 

*10, 000,  04,3160. 

1906, 

125,000,05,2318. 

1906, 

175,000,06,1898. 

1907, 

300,000,07,2068. 

1910, 

5,000,10,2287. 

Total, 

1,297,192 

1  Sur.— R.,  May  23, 1827;  Oct.  27,  1864,  est.  $38,5 

2  See  act  Aug.  5, 1886;  86,  447. 


(H.D.  482,  55th,  2d.), 
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COMMERCE. 

General  C.  of  the  lakes  beneflted  by  a  H.  of  refuge 
66,  iji,  33. 

Requiremeiits,  73, 331;  87, 2340. 

Description  of,  96,  2930;  97, 3064;  98,  2652. 

City  tnriving  and  well  located  for  shipment  by 
water  of  the  products  of  the  coal  fields  of  the  State; 
1896,  C.  increasing  at  rate  of  160,000 1.  per  year,  96, 
2930. 

Steadily  increasing  with  imp.  of  chan.,  99,  3038; 
01, 3232;  10,  866. 

Marked  reduction  in  rates,  06, 680. 

1911,  2,279,318  t.,  18,  2,685. 

CONTRACTS. 

1866.  Thomas  Dunbar  &  Co.,  dr.,  TSt  c.  y.,  66, 
iv,  35,  74;  67, 143. 

1869.  P.  Smith,  dr.,  33ii|!  c.  y.,  69,  131;  70, 
174. 

1871.  O.  J.  Jennings,  dr.,  26Ji|:  o.  y.,  71,  192; 
73, 226. 

1878.    W.  Richardson,  dr.,  34(|;c.  y.,  73, 326-328. 

1873.  W.  Richardson,  hire  of  2  dr.  and  tugs,  73, 
328;  74,  217. 

1874.  J.  Sims,  hire  of  2  dr.  and  tugs,  75, 297. 

1876.  Smith  &  Sims,  hire  of  4  dr.,  tup,  etc.,  75, 
297;  76,  il,  564. 

1877.  M.  I.  Wilcox,  dr.,  1130  c.  y.,  77,  968,  959. 
O.  J.  Jenninp,  dr.,  lite,  y.,  77, 958,  959. 

1878.  J.  C.  &  J.  H.  Davis,  dr.,  12(10.  y.,  79, 1685. 

1879.  J.  C.  &  J.  H.  Davis,  dr.,  124  o.  y.,  79, 1685; 
80, 2111. 

1880.  W.  Richardson,  dr.,  20*  o.  y.,  81, 2295. 

1881.  W.  Richardson,  dr.,  16$  c.  y.,  81, 2295. 
1888.    W^  Richardson,  dr.,  Uic.j.,  83, 1896. 
1884.    Stang  &  Gilmore,  dr.,  17J0  c.  y .,  86, 2218. 
1886.    Carlon,  Stickney  &  Cram,  dr.,  15it  o.  y., 

87,  2303. 
1888.    C.  H.  Starke,  dr.,  17*  c.  y.,  89, 2311. 

1890.  L.  P.  &  J.  A.  Smith,  dr.,  IS*  o.  y.,  91, 
2839 

1891.  Carkin,  Stickney  &  Cram,  dr.,  25$  c.  y., 
91, 2840. 

1893.  Carkin,  Stickney  &  Cram,  dr.,  13^4  c.  y., 
s.  m.,  93,  3065. 

1896.  Carkin,  Stickney  &  Cram,  dr.,  14, 17,  and 
97.50  c.  y.  J.  Stang,  constr.  of  st.  and  brush  j.,  St., 
$1.09  t.;  mattresses,  400  s.  y.;  piles,  $11  per  piece, 
97  3063. 

1899.'  E.  J.  Pryor,  dr.,  9, 10,  and  120  o.  y.,  and 
$12  per  hour  for  bowlder  removal  ($27,000),  99, 3039. 
P.  Keohane,  constr.  of  j.  and  bar  protection  (mat- 
tress work,  St.,  piles),  $45,000,  99,  3039. 

1903.    J.  J.  Stang,  dr.,  03, 2058. 

1905.  The  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
(prices  given),  06, 1897. 

1906.  Groch  &  Townsend,  dr.,  r.  removal  $2.05 
c.  y.,  overlying  material  200  c.  y.,  07, 2067. 

1907.  The  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
08, 2147. 

1911.  The  Breakwater  Co.,  extending  st.  j., 
26,000 1.  St.  at  950 1.  in  place,  18, 2684. 

ENGINEERS. 

Chief  of  Engineers. 

iv,  34;  67,29;  68,39; 
78,43;  73,43;  74,49; 
78,128;  79,171;  80, 
308;  84,311;  86,335; 
271;  89,  322;  90,  291; 
94,  371;  96,  405;  96, 
99,  526;  00,  591,  604; 
545;  04,  594,  609;  06, 
746;  09,783;  10,864; 


R.,  66,  4,  ii,  41,  iil,  6,  33, 
69,36;  70,47,48;  71,46; 
75,  54;  76,  107;  77,  113; 
224;  81,  306;  88,  300;  83, 
86,  330;  87,  297,  303;  88, 
91,  366;  93,  346;  93,  397; 
360;  97,  454;  98,  443,  454; 
01,  574,  585;  08,  496;  03, 
605;  06,  679;  07,  701;  08 
11, 917,  933;  13, 1095, 1111; 


Maj.  N.  Michler,  1876-78.  R.,  77,  957;  78,1253; 
,79, 1672. 

Mai.  J.  M.  Wilson,  1878-83.  R.,  79,  1682;  80, 
2105;  81, 2293;  S3, 2389. 

Mai.  L.  C.  Overman,  1883-92.  R.,  83, 1894;  84, 
2088;  86,2216;  86, 1855;  87,2302,  2335;  88,1988; 
89, 2308:  90,  2768;  91,  2837. 

it.  Col.  J.  A.  Smith,  1892-1900.  R.,  93, 2495;  93, 
3061;  94,2396;  96,3083;  96,2928;  (Col.)  97, 305^- 
98, 2650,  2708;  99, 3036;  00,  4042. 

Col.  S.  M.  Mansfield,  01,  671. 

Mai.  Dan  C.  Kingman,  1901-06.  R.,  01,  3230; 
03, 2257:  03,  2057;  04,  3159;  (Lt.  Col.)  05,  2316. 

Maj.  0.  MoD.  Townsend,  1906-08.  R.,  06,  1897; 
(Lt.  Col.)  07,  2067. 

Lt.  Col  John  Millis,  1908-.  R.,  08,  2145;  09, 
2125;  (Col.)  10, 2286;  11,  2483;  13,  2683. 

Assistants: 

Capt.  F.  tr.  Farquhar,  66,  li,  41,  iv,  33. 

Capt.  G.  J.  Lydeoker,  68, 151. 

WTT.  Blunt.  R.,  96,  3089;  97,  3054;  98,  2716; 
99,  3041;  00,  4047;  01,  3234;  08,  2259;  03,  2059; 
04, 3161;  06, 2319. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  CoL  Cram,  1864,  entire  imp.,  $38,580;  dr. 
Chan,  on  outer  bar  12'  x  400',  $6,680,  66,  6,  24,  iv, 
34  73. 

byMai.  McFarland,  1869,  chan.  over  inner  bar 
12'  X  260',  $10,000,  69,  37, 130, 131. 

By  Capt.  Gillespie,  1873,  imp.  and  protection  of 
old  chan.,  $578,050;  dr.  without  protection  of  banks, 
$50,000;  new  chan.  through  Horseshoe  Shoals, 
$412,500,  73,  330,  331. 

By  Maj.  Harwood,  1873,  w.  inner  chan.,  $30  000; 
constr.  Chan,  through  outer  bar,  $100,000,  73,  327. 

By  Lt.  Col.  Blunt,  1876,  complete  chan.  on  outer 
bar  15'  X  150',  $25,000;  imp.  inner  chan.,  $80,000, 
76,  297;  dikes  to  protect  chan.,  $300,000;  extend 
the  15'  chan.  to  the  city  wharves,  $105,000,  76,  ii, 
554. 

By  Maj.  Wilson,  1879,  completion  of  existing 
proj.,  $20,000,  79, 1684. 

LEGAL,  PROCEEDINGS. 

Rules  and  regulations  for  the  government  of 
navigation  in  the  ibans.  estab.  by  Sec.  of  War, 
1889,  99,  3038;  00,  4049. 

OPERATIONS.! 

1867-68.  17,632  0.  y.  removed  by  dr.,  68,  39, 
148. 

1868-69.    17,685  c.  y.  removed  by  dr.,  69, 130. 

1870-71.  33,692  c.  y.  removed  from  inner 
Chan.,  cut  60'  x  2,600',  71, 192. 

1871-78.  30,784  c.  y .  removed  from  inner  chan., 
73, 226. 

1873-73.    34,000  c.  y.  removed,  73,  326,  327. 

1873-74.  Chan.  15'  x  75'  completed  over  the 
shoal  in  the  B.,  74,217. 

1874-76.  84,808  c.  y.  removed  from  outer  bar, 
76, 64. 

1876-76.  89,561  0.  y.  removed  from  outer  bar, 
76,  ii,  554. 

1877-78.    Dr.  by  contract,  78, 128, 1253. 

1878-79.    Dr.  by  contract,  79,  171,  1672,  1683. 

1879-80.  80,861  0.  y.  dr.  from  chan.  and  outer 
bar,  80, 2109. 

1880-81.  48,666  c.  y.  dr.  from  chan.  on  the 
"Clock"  and  "Middle"  ranges,  81, 2294. 

1881-88.  49,934  c.  y.  dr.  within  the  B.  and 
from  chan.  through  outer  bar,  83,  2390. 

1883-83.  60,000  o.  y.  dr.  from  chan.  parallel 
to  city  docks  and  the  "Clock"  Range,  83, 1895. 


In  cbarge: 

Lt. Col. T.J. Cram,  1864-69;  66,12;  69,116.  R. 
66, 13, 24, 25,  Iv,  33, 35,  73-75;  67,143,230,233;  68 
148,  151^62. 

Maj.  W.  McFarland,  1869-71.  R.,  69,  130;  70, 
173. 

Capt.  G.  L.  GiUespie,  1871-73.  R.,  71, 191;  78, 
226. 

Mai.  F.  Harwood,  1873-74.    R.,  73, 326;  74,  217. 

Lt.  Col.  C.  E.  Blunt,  1874-76.  R.,  76,  296;  76, 
ii,  554. 


1883-84.  10,000  c.  y.  dr.  from  outer  bar,  84, 
2089 

1884-85.  51,941  c.  y.  dr.  from  chan.  through 
the  bar,  86, 2217. 

1886-87.  Dr.  in  progress,  87,  2303. 

1887-88.  Dr.  under  contract  continued,  88, 
1989. 

1888-89.  76,050  o.  y.  dr.,  89,  2308,  2309. 

1889-90.  134,000  c.  y.  dr.,  90,  2769. 

1890-91.  67,952o.y.  dr.,  91,2838. 

1891-93.  154,510  c.  y.  dr.,  93,  2496. 

1893-94.  200,093  c.  y.,  s.  m.,  dr.,  94,  2397. 


>  Suspended  since  1852, 
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1894-95.    166,719  o.y.  dr.,  9S,  3084,  3085. 

1895-96.  55,841  o.  y.  dr.  and  300  bowlders  re- 
moved, 96, 2929. 

1896-97.  97,952  c.  y.  dr.  and  constr.  of  j.  in 
process,  97, 3053. 

1897-98.  25,133  e.  y.  dr.,  bowlders  removed, 
and  1,775 1.  f.  j.  constr.,  98, 2660. 

1898-99.    Over  5,000  c.  y.  dr.,  99, 3037. 

1899-00.  About35,000c.y.  dr.  by  U.  S.plant 
belonging  to  Toledo  H.;  145,000  o.  y.  dr.  by  con- 
tractor (photographs  snowing  large  bowlders);  j. 
constr.  in  progress,  00,  4043-4045. 

1900-01.  74,679  c.  y.  dr.  by  contract,  27,355 
c.  y.  dr.  by  U.  S.  plant,  and  1,018'J.  btillt,  01, 3231. 

1901-02.  6,036  0.  y.  dr.  by  U.  S.  plant,  and 
soundings  taken  over  entire  cban.,  03, 2269. 

1902-03.    60,297  c.  y.  dr.  by  contract,  03,  2061. 

190.3-04.    351,436  c.  y.  dr.,  04,  3162. 

1904-06.  50,929  c.  y.  dr.  by  U.  S.  plant,  and 
58,518  c.  y.  dr.  by  contract,  05, 2320. 

1905-06.  1,031,346  c.  y.  -dr.  by  contract,  and 
202,271 0.  y.  by  U.  S.  plant,  06, 1898. 

1906-07.  629,644  c.  y.  dr.  by  contract,  5,478 
e.  y.  r.  excavated,  4,014  o.  y.  dr.  by  U.  S.  plant, 
and  400 1.  f.  j.  built  by  U.  S.,  07, 2067. 

1907-08.  277,176  c.  y.  dr.,  14,081  c.  y.  earth 
and  r.  removed  by  contract,  and  U.  S.  dr.  cast  over 
St.  on  i.  lor  1,306',  08, 2146. 

1908-09.  93,387  c.  y.  earth  and  r.  removed 
by  contract,  and  16,907  c.  y.  dr.  by  U.  S.  plant, 
09, 2125. 

1909-10.  969  0.  y.  earth  and  r.  removed  by 
contract,  and  119,899  c.  y.  dr.  by  U.  S.  plant,  10, 
865  2286 

1*910-11.  71,988  c.  y.  dr.  by  U.  S.  plant,  and 
750'  e.  j.  shaped  by  U.  S.  dr.  Maumee  and  hired 
labor,  11, 2483. 

1911-12.  2,949.1 1.  St.  placed  in  j.  by  contract, 
and  75,267  o.  y.  dr.  by  U.  g.  plant,  12,  2683. 

PHTSICAI,  CHASACTEBISTICS. 

Description  of,  66,  iii,  6,  iv,  34,  36;  68,  39;  69, 
130;  72,  226,  227;  73,  328-331;  88,  1991;  93,  3063; 
94,  2397;  95,  3087,  3088;  96,  2930;  97,  3063;  98, 
2661,  2708-2716. 

Sonndings  in  straight  chan.,  97,  3065-3061. 

Ciomparative  soundings,  99,  3041;  00,  4049. 

Chan,  over  outer  bar  m  better  condition,  1899, 
than  ever  before  known.  Shoaling  and  narrowing 
at  one  place  caused  by  efforts  of  SS.  to  get  free  after 
ranning  aground.    99,  3037. 

Injuries  to  chan.  from  imskillful  navigation,  00, 
4043. 

Ejfect  of  j.  constr.  on  currents,  etc.,  all  that  could 
be  expected,  00,  4046. 

Condition  of  chan.  and  permanent  worlds,  03, 
2069;  04, 3162;  05,  2320. 

Triangiilations,  05,  2320. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Cram,  1864, 2  parallel  ps.  to  protect  the 
chan.,  66,  Iv,  34;  67, 143. 

By  Maj.  Gillespie,  (1)  1872,  recom.  imp.  of  w. 
Chan.,  72,  226;  (2)  1873,  dr.  old  chan.  14'  x  200'  x 
8,000'  of  protection  piering;  (3)  new  and  more  di- 
rect chan.  through  Horsestioe  Shoals,  and  4,600'  of 
protection  piering;  (4)  continuation  of  imp.  to  ex- 
isting Chan,  and  or.  an.  instead  of  building  protec- 
tion ps.,  73, 330,  331. 

Maj.  Harwood,  1873,  considers  permanent  com- 
pletion can  not  be  effectual  without  confining  chan. 
bet.  canal  dikes,  73,  327;  74,  217. 

By  Maj.  Wilson,  1882,  increasing  chan.  d.  to  16'; 
est.,  161,000,  82, 2390;  87,  2337. 

By  Maj .  Overman,  1887,  increasing  chan.  d.  to  17' ; 
est.,  $111,000,  87,  2337. 

By  Maj.  Overman,  1887,  straight  chan.  by  dr.  from 
the  n.  end  of  Cedar  Ft.  to  the  e.  end  of  tbie  existing 
chan.  in  front  of  the  city,  chan.  to  be  200'  x  17';  est., 
196,712,  87,  2337,  2339. 

PRIVATE  WORK. 

Citizens  of  Sandusky  dr.  nearly  36,000  o.  y.,  1899, 
employing  U .  S.  plant,  99, 3037. 

PROJECTS.    (See  Estimates  and  Flans.) 
Orig.  cribwork  for  protection  of  Peninsula  Pt., 

76,  296,  297; 
By  Col.  Cram,  1864,  800'  of  p.  and  dr.  to  12'  d.  the 

outerbar,  66, 24. 
By  Maj.  MoFarland,  1870,  di.  inner  bar,  70, 173. 


By  Maj.  Gillespie,  1873,  d.  w.  chan.  to  14',  73,  42, 
327, 331. 

By  Lt.  Col.  Blunt,  1876,  d.  to  15',  79, 1683. 

Prom  1844  to  1879,  incl.,  $222,680  app.  and  expend, 
on  the  protection  of  Peninsula  Pt.,  and  in  dr.  on  the 
outer  and  toner  bars,  80,  2105,  2109;  87,  2305. 

History  of  operations  and  projs.  prior  to  1880, 80, 
2105. 

By  Lt.  Col.  Michler,  1887,  extend,  as  to  limits  of 
chan.  15'  x  200'  through  the  outer  bar  and  in  the  B. 
up  to  within  60'  of  the  dock  Ime  and  then  parallel  to 
the  docks,  with  16'  x  100',  80, 2110;  87, 2302, 2336. 

From  1880  to  1886,  mcl.,  $67,600  was  app.  and  ap- 
plied upon  the  proj.  of  1880.  In  1887  $61,000  est.  as 
required  for  completion  of  the  entire  proj.    87, 2305. 

By  Maj.  Overman,  1388,  excavation  of  a  straight 
chan.  17'  x  200'  1.  w.,  from  the  n.  end  of  Cedar  Pt.  to 
the  e.  end  of  the  existing  chan.  m  front  of  the  city, 
mvolving  removal  of  538,000  c.  y.  of  material;  est., 
$96,712.  This,  with  $10,000  est.  as  required  for  the 
completion  of  the  existmg  chan.,  makes  a  total  for 
the  proj.  of  $106,712,  or,  including  the  app.  of  1888,  of 
$66,712  for  completion.    88, 1991, 1993. 

By  Lt.  Col.  Smith,  1894,  dr.  chan.  with  d.  of  IS' 
on  the  outer  bar;  est.,  $6,000,  and  dr.  chan.  of  17' 
along  the  dock  front;  est.,  $25,000,  95,  3084, 

In  1894  Lt.  Col.  Smith  est.  $226,000  to  complete  the 
imp.  of  the  H.,  95,  3089;  comprismg  the  dr.  of  a 
chan.  18'  x  400'  or  more  from  Deep  Hole  to  the  lake, 
and  a  chan.  17'  x  200'  along  water  front;  chan.  over 
the  outer  bar  to  be  partly  obtamed  and  wholly 
mamtained  by  coniinmg  the  currents  by  a  j.  and 
-  dike  of  St.  upon  a  foundation  of  mattresses,  96, 2928- 
2929;  the  j.  from  Cedar  Ft.  to  be  2,600'  1.,  and  the 
dike  to  be  on  the  opposite  side  of  the  chan. ,  97, 3053. 

By  Lt.  Col.  Smith,  1896,  expend,  balance  of  1896 
app.  m  constr.  part  of  the  j.  from  Cedar  Pt.,  in  dr., 
and  in  paymg  a  small  amount  toward  the  constr.  or 
Burchase  of  a  small  SS.,  96,  2930. 

In  1898  Col.  Smith  est.  $425,796  to  secure  and  main- 
t!^  a  permanent  navigable  chan.  of  sufficient  d. 
next  to  Cedar  Pt.,  98,  2716. 

By  Col.  Smith,  1898,  enlarging  proj.  by  extension 
of  the  parallel  js.  to  about  5,000'  from  shore,  and  pro- 
tection of  the  bar  crest  by  a  low  dam  of  bruii  and  st., 
these  parts  supple,  by  a  few  small  works  of  brush 
and  St.  to  direct  the  currents  and  maintain  the  chans 
(map.  98,  2716)  98,  2708-2717;  99,  3037;  est.,  incl. 
$185,000  to  complete  the  proj.  of  1896,  $425,796,  00, 
4043. 

Act  June  13,  1902,  au.  securing  and  mamtaining 
chan.  21'  x  400'  at  entrance  and  300'  in  H.  chan.; 
est,  $781,000, 01,  3276;  02,  496. 

Act  Mar.  3, 1905,  modified  proj.  to  exclude  exca- 
vation of  r.  in  dock  chan.,  dimmishiog  cost  by 
$320,000,  05,  606. 

SUB  VETS. 

By  Maj.  McParland,  1869,  69, 131. 

By  Maj.  Gillespie,  1873,  73,  328-331. 

Of  H.  made,  1879.  80,  2109. 

Sur.  au.  act  of  Auf .  5, 1886,  from  n.  end  of  Cedar 
Pt.  to  e.  end  of  existmg  chan.;  made  by  Maj.  Over- 
man, 87, 2336.  _, 

But.,  with  a  view  to  a  straight  chan.  from  the  n. 
end  of  Cedar  Pt.  to  e.  end  of  the  existmg  chan.,  au. 
act  Aug.  5, 1886;  made,  1887,  by  Maj.  Overman  (see 
Projects),  88, 1991. 

Hydrographic  sur.  made  1892-93,  by  Lt.  Col. 
Smith,  93,  3062,  3063;  and  another  made,  1895,  95, 
3085. 

Sur.  and  est.  required  by  act  1894;  m  1896  Lt.  Col. 
Smith  submitted  B.,  95, 3089. 

Sur.  of  the  bai'  at  the  mouth  of  Sandusky  H.  au. 
act  June  3, 1896;  made,  1898,  by  Col.  J.  A.  Smith, 
98,2708. 

Minorex,  99,  3037. 

Ex.  and  sur.  for  21'  chan.,  m.  1.  1.,  400'  w.  at 
entrance  and  300'  in  E.,  au.  act  June  6,  1900.  B. 
by  Col.  Smith,  Aug.  22  and  Nov.  17,  1900;  est., 
$781,000,  and  $10,000  an.  mainten.  (H.  D.  120,  66th, 
2d),  00,  4045;  01,  585,  3270,  3275. 

Ex.  for  further  imp.  au.  act  June  25,  1910.  B. 
by  Col.  Mollis,  Aug.  22,  1910  (H.  D.  78,  62d,  1st) 
(unfav.),  11, 933. 

Maps: 

Of"  northern  and  northwestern  lakes,  showing 
location  of  H.,  66,  i. 

88,  1994;  91,  2839;  95,  3090;  96,  2930;  98,  2716 
(photographs,  see  Operations,  1900);  09,  2126. 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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AFFKOFRIATIONS. 

1826, 

$5,000.00,  66,  iii,  33. 

1828, 

4,413.36,66,111,33. 

1829, 

5,935.00,66,111,33. 

1830, 

1,880.36,66,111,33. 

1831, 

3,480.00,66,111,33. 

1832, 

1,600.00,66,111,33. 

1834, 

6,700.00,66,111,33. 

1836, 

4,300.00,66,111,33. 

1837, 

2,565.00,66,111,33. 

1838, 

6,000.00,66,111,33. 

1844, 

5,000.00,66,111,33. 

1862, 

10,000.00,66,111,33. 

1866, 

39,000.00,66,111,33. 

1874, 

1,600.00,74,49. 

1876, 

1,000.00,75,55. 

1878, 

1,000.00,78,129,1256. 

1880, 

3,000.00,80,2122. 

1881, 

3,000.00,81,2303. 

1882, 

2,500.00,83,2394. 

1884, 

7,600.00,84,2093. 

1886, 

3,000:00,86,1859. 

1888, 

6,000.00,88,1998. 

1890, 

16,000.00,90,2773. 

1892, 

15,000.00,93,2499. 

1894, 

10,000.00,95,3094. 

1896, 

8,000.00,96,2934. 

1899, 

26,000.00,99,3052. 

1902, 

40,000.90,03,2261. 

1904, 

*40,000. 00,  04,  3163;  13, 1097 

1906, 

68,600.00,05,2326. 

1906, 

160,000.00,06,1900. 

1907, 

63,000.00,07,2071. 

1910, 

3,000.00,  10,2289. 

Total,  661,773.71  (ind.  misc.,  $561,800.38,  10, 
2289). 

COMMERCE. 

Not  extensive,  but  Increasing,  96, 2934;  97, 3067. 

Almost  entirely  Iron  ore  and  coal,  00,  4063. 

Large  and  Increasing,  01, 3237. 

Marked  reduction  m  rates  noted,  06,  681;  13, 
1098. 

Decrease,  WIO,  over  previous  years,  10,  867. 

In  1911,  1,257,724  t.,  an  increase  of  66,000±  t. 
over  1910, 13, 1098. 

CONTRACTS. 

1866.  W.  H.  Mott,  labor,  66,  iv,  74.  F.  D. 
Ketchum,  st.,  spike,  ajid  timber,  66,  Iv,  74.  J. 
Loveday,  iron,  66,  iv,  74. 

1867.  Brooks  &  Adams,  timber,  67,  142,  232, 
233.  Brooks  &  Adams,  materials  and  labor,  68, 
152. 

1869.    W.  NieoUs,  materials,  labor,  and  dr., 
70, 174, 176;  71, 192. 
1880.    J.  Stang,  pile  protection  oonstr.,  81, 2304. 

1883.  J.  Stang,  removal  and  reconstr.  ol  old 
superstr.,  83, 1900. 

1884.  L.  P.  &  J.  A.  Smith,  p.  repairs  and  dr., 
85, 2221. 

1886.  Stang&Gillmore,  dr.,  250  c.  y.,  87,2307. 
L.  P.  &  J.  A.  Smith,  repair  to  ps.,  87, 2309. 

1889.  Stang  &  Kerr,  p.  repair,  $4,686.20,  89, 
2315.    W.  St.  John  &  Son,  dr.,  28i|!  c.  y.,  89,  2313. 

1890.  .T.  Stang,  for  repairs  to  ps.,  $6,270,  91, 
•)846.  Carkin,  Stlokney  &  Cram,  dr.,  25(  c.  y.,  91, 
2847. 

1893.  Q.  Gilmore,  extension  of  ps.,  $9,410.01±; 
Sadler  &  Allen,  dr.,  260  o.  y.,  s.  m.,  93,  3069. 

1895.  J.  Stang,  p.  extension,  $6,390.86±,  95, 
3095. 

1900.  I.  E.  Chjirohyard,  removing  and  rebuild- 
ing w.  p.  (annulled  Apr.  25, 1901,  at  contractor's  re- 
guest),  01, 3239. 

1906.  The  Hunkin  Bros.  Cons.  Co.,  constr.  con- 
crete superstr.  and  building  rubble  mound  j.  on  e. 
side  of  entrance,  1,800',  06, 1901. 


DOCUMENTS.    (Not  printed  in  reports.) 

Details  relating  to  this  imp.  previous  to  1867,  S.  D. 
42,  36th,  1st,  containing  R.  of  Col.  1.  D.  Grraham,  m 
1857,  66,  5. 

ENGINEERS. 

Chief  of  En^rlneers.  B.,  66,  6,  11,  41,  HI,  5,  6, 
33,  iv,  31;  67,29;  68,39;  69,37;  70,48;  71,46; 
73,  43;  73,  43;  74,  49;  75,  64;  76, 107;  77, 113; 
78, 129;  79, 171;  80,  226;  81,  307;  83,  302;  83, 
310;  84,  313;  85,  337;  86,  332;  87,  298;  88,  272; 
89,  324;  90,  293;  91,  367;  93,  347;  93,  398;  94, 
372;  96,  407;  96,  361;  97,  455;  98,  445;  99,  527; 
00,  693;  01,  576;  03,  498;  03, 546;  04, 696,  609;  05, 
607;  06,  680;  07,  703;  08, 748;  09,  785;  10,  866;  11, 
920;  13, 1097. 

Boards.  BEEH.  reviews  Maj.  Kingman's  R., 
recom.  plan;  est.,  $316,600,  with  $2,600  an.  mainten., 
04, 3214. 

In  charge: 

Maj.  J.  D.  Graham,  1857.    B.,  S.  D.  42,  36th,  1st. 

Col.  T.  T.  Cram,  1866-89.  R.,  66,  iv,  30,  73;  67, 
142  148  230-233 

liaj.  W.  McFarlamd,  1869-71.  R.,  69,  131;  70, 
174. 

Capt.  G.  L.  Gillespie,  1871-73.    R.,  71, 192;  73, 

Maj.  F.  Harwood,  1873-74;  73,  331;  74, 218. 

Lt.  Col.  C.  E.  Blunt,  1874-76.  B.,  76,  297;  76, 
ii,  555. 

Maj.  N.  MlcUer,  1876-78.  R.,  77,  959;  78, 1255; 
79  1673.  .       ,       ,        , 

Maj.  J.  M.  Wilson,  1878-83.  R.,  79,  1686;  80, 
2117;  81,  2302;  83,  2393. 

Maj.  L.  C.  Overman,  1883-92.  R.,  83, 1898;  84, 
2092;  85, 2219;  86, 1858;  87,  2307;  88, 1997;  89, 
2313;  90,  2772;  91,  2843. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  R.,  93, 2498;  93, 
3067;  94,2400;  95,3092;  96,2931;  (Col.)  97, 3064; 
98, 2653;  99, 3051;  00, 4051. 

Col.  S.  M.  Mansfield,  00, 571. 

Maj.  Dan  C,  Kingman,  1901-06.  R.,  01,  3236; 
03,  2260;  03,  2061;  04,  3163,  3209;  (Lt.  Col.)  05, 
2323. 

Maj.  C.  McD.  Townsend,  1906-08.  E.,  06,  1899; 
(Lt.  Col.)  07, 2070. 

Lt.  Col.  John  Minis,  1908-.  R.,  OS,  2148;  09. 
2127;  10, 2288;  11,  2485;  (Col.)  13, 2687. 

Assistants: 

Capt.  F.  U.  Farquhar,  66,  ii,  41,  iv,  30,  31. 
Capt.  G.  J.  Lydecker,  68, 151. 
Capt.  M.  B.  Adams,  75,  292. 
W.T.  Blunt.    B.,  03,2262;  03,2063;  04,3165; 
05, 2326. 

ESTIMATES.    (See  Projects.) 

By  Maj.  Graliam,  imp.  of  H.,  $39,000;  repairs  of 
ps.,  $26,782. 

By  Col.  Cram,  for  an.  preservation,  $2,000,  68. 
149,161.  '      .      .       , 

By  Maj.  McFailand,  81,600,  69, 131. 

By  Maj.  MoFarland,  repairs,  $2,500;  an.  repairs, 
$lj500, 69, 131.  '^      ' 

By  Capt.  GiUespie,  an.  repairs,  $1,000,  71, 193. 

By  Maj.  Harwood,  entire  and  permanent  comple- 
tion of  repairs,  $2,000,  73,  331;  $1,000,  74,  218. 

By  Maj.  Michler,  repairs  to  p.,  $1,000,  77,  959. ' 

By  Mai.  Wilson,  rebuilding  superstr.  to  both  ps. 
and  break'r,  $25,000,  79, 171, 1686. 

LEGAL  PROCEEDINGS. 

Suit  against  TT.  S.  by  owner  of  land  adjacent  to  p.. 
11, 2486. 


*  Allotment. 

1  Sur.— B.,  July  27, 1826;  est.  $15,349.12.    (H.  D.  482,  55th,  2d.) 
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OPEKATIONS.i 

1866-67.  Both  ps.  repaired  and  cribs  replaced; 
amount  expend.,  $10,960.24,  67, 142,  148;  68,  40. 

1870.  Ps.  repaired  and  sand  and  r.  removed 
from  Chan,  by  dr.,  70, 48;  71, 192. 

1873-74.  Eepairs  to  ps.  by  day  labor,  73, 331; 
74,49. 

1875-76.    Repairs  and  dr.,  76,  298;  76,11,555. 

1878-79.  Eepairs  to  ps.,  79,  171,  1673,  1686. 
Partial  history  of  operations  from  1826  to  1877,  77, 
959 

1879-80.    Repairs  to  ps.,  80, 2121. 

1880-81.  219  I.  f.  pile  protection  completed; 
repairs  to  ps.,  81, 2302,  2303. 

1881-88.  300 1.  f.  e.  p.  superstr.  completed;  p. 
repairs,  83,  2393. 

1883-83.  250 1.  f.  old  work  removed  and  rebuilt; 
182  1.  f.  superstr.  removed  and  rebuilt;  repairs  to 
ps.  by  hired  labor,  83, 1899. 

1884^86.  501  c.  v.  dr.,  185  1. 1.  of  w.  p.  rebuilt, 
and  576  1.  i.  repaired;  48  1.  f.  pile  protection  built 
and  72 1.  f.  repaired;  repairs  to  ps.,  86,  2220. 

1886-87.  4,147  c.  y.  dr.  from  bar;  repair  of  ps. 
in  progress,  87,  2307. 

1888-89.  P.  repair  under  contract  begun;  1,366 
0.  y.  dr.,  89, 2313. 

1889-90.    P.  repair  continued,  90, 2772. 

1890-91.  8,092  c.  y.  dr.;  repairs  to  ps.  and  ex- 
tension of  w.  p.,  91,  2844. 

1891-93.  W.  p.  extended  120';  minor  repairs  to 
superstr.  of  old  ps.,  93,  2499. 

1893-93.  Building  of  cribs  for  extension  of  e. 
and  w.  ps.  in  progress,  93, 3068. 

1893-94.  Work  of  last  year  completed,  com- 
prising extension  of  the  e.  p.  by  80'  and  of  w.  p.  by 
40';  repairs  made  to  superstr.  of  w.  p.,  94, 2401, 2402. 

1894-96.  4,000  0.  y.  dr.,  and  extension  of  e.  p. 
by  72'  in  progress,  95, 3093,  3094.- 

1895-96.  P.  extention  of  last  year  completed, 
96  2932. 

1896-^97.  188'  of  old  w.  p.  entirely  removed,  the 
site  dr.,  and  ISO'  of  new  p.  16'  w.  constr.,  97,  3065. 

1897-98.    9,347  c.  y.  dr.,  98,  2654. 

1902-05.  Work  of  renewal  on  w.  j.,  03,  2360; 
03,  2062;  04,  3163;  05,  2323. 

1906-06.  131,206  c.  y.  dr.;  work  of  renewal  on 
w.  j.  completed,  2  cribs  placed  in  extension  of  w.  j. 
and  foundations  for  pierheads  constructed ,  06, 1S99. 

1906-07.  Progress  of  work  on  concrete  superstr. 
and  js.,  07, 2070. 

1907-08.  26,783  c.  y.  dr.;  work  under  contract 
for  concrete  superstr.  and  building  of  js.  completed, 
08,  2148. 

1908-09.  65,986  c.  y.  dr.;  overhauling  scows 
and  tug,  09,  2127. 

1909-1 0.    14,142  c.  y .  dr.,  10,  2288. 

1910-11.  14,220  c.  y.  dr.;  minor  repairs  to  ps., 
11,  2486. 

1911-13.    Minor  repairs  to  ps.,  13,  2687. 

PHTSICAl,  CHARACTERISTICS. 

Description  of,  93,  306S;  96,  2933;  97,  3067. 

H.  so  situated  that  the  cban.  d.  vary  but  little 
from  year  to  year;  19'  1900,  99, 3051,  3053;  00,  4053. 

Description  of  chan.  stuoe  new  proj.  was  started, 
07, 704. 

Deterioration  of  ps.,  10,  2288. 

H.  is  lower  mile  of  Huron  R.,  48±  m.  w.  from 
Cleveland,  Ohio,  8'  chan.  to  Milan,  8  m.  above 
mouth,  but  practically  no  navigation  thereon,  13, 
1097, 1098. 


PRIVATE  WORK. 

The  Wheeling  &  Lake  Erie  Ry.  Co.  given  revoca- 
ble license  by  the  Sec.  of  War,  1896,  for  removal  of  a 
part  of  an  old  p.  to  enable  them  to  constr.  a  dock 
250'  x  1,200'  near  the  shore  and  parallel  to  the  e.  side 
of  the  shore,  96,  2933.  Dr.  by  the  company,  99, 
3051. 

Wheeling  &  Lake  Erie  RR.,  dr.  chan.,  03,  2261. 


PROJECTS. 

History  of  the  orig.  projs.,  '}7, 959. 

By  Col.  Cram,  repairs  to  the  ps.;  est.,  $26,782,  66, 
iv,  31;  67, 142;  68, 149. 

IBy  Maj.  McFarland,  repairs  to  ps.  and  dr.,  69, 
131;  70, 174. 

By  Maj.  Harwood,  repairs  and  dr.,  73,  331;  74, 
218 

By  Maj.  Mlchler,  repairs  to  ps.,  77, 959. 

By  Maj.  Wilson,  rebuilding  superstr.  to  both  ps. 
and  break'r  at  inner  end  of  the  w.  p.,  79, 1686. 

The  proj.  adopted,  1826,  and  modified  1871,  pro- 
posed extension  of  2  parallel  ps.  140'  apart,  to  anord 
Chan,  for  entrance  not  less  than  14',  80,  2127;  86, 
332.  1826  to  1880,  $101,273.71  had  been  app.,  80, 
2121. 

In  1879  Maj.  Wilson  proposed  rebuilding  the 
superstr.  to  both  ps.  and  reconstr.  ol  a  short  break'r 
at  the  shore  end  of  the  w.  p.;  est.,  $25,000,  79, 1686; 
80, 2121.  Increased  in  1885  by  $6,500, 85, 2220;  87, 
2308. 

By  Maj.  Overman,  1890, 17'  chan.  d.  by  extension 
ol  ps.  to  17'  curve  in  the  lake;  est.,  with  necessary 
dr.,  $40,000,  90,  2773;  93,  2498. 

In  1892-93  Lt.  Col.  Smith  est.  that  after  revising 
the  proj.  It  woiild  cost  $125,000  to  extend  the  ps.  to 
16',  93, 3068. 

By  Col.  Smith,  1899,  application  of  available  funds 
to  renewal  of  parts  of  old  ps. ,  99,  3051.  After  com- 
pletion ol  this  work,  est.  that  $206,400  would  be 
required  for  further  work  of  this  character,  00, 4053. 

Col.  Smith  recom.,  1900,  as  in  preceding  years,  and 
because  of  the  increasing  demand  for  d.  chans.,  that 
no  further  extensions  of  the  ps.  be  made  under  the 
plans  and  limitations  of  the  proj.  of  1890,  00,  4052. 

Act  Mar.  3,  1905,  au.  extension  ol  w.  j.  240'  with 
nierhead  50'  square;  also  another  pierhead,  same 
dimensions,  300'  e.  of  1st  one;  connecting  it  with 
shore  by  new  j.  ol  St.;  chan.  to  be  dr.  to  ?1',  and  re- 
newal ol  old  e.  j.;  est.,  $315,500  (H.  D.  122, 58th,  2d), 
(see  Surveys,  1902),  05,  607. 

SURVEYS. 

OtH.,  1879,  80,  2121;  1882,  83,  2393. 

A  hydrographic  sur.  made  to  cover  the  chan.  and 
approaches  at  Huron,  1892-93,  by  Lt.  Col.  Smith, 
93, 3068. 

Sur.  chan.  made  in  1895,  by  Lt.  Col.  Smith,  95, 
3094. 

Minor  sur.,  00,  4053. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902,  lor  20'  d. 
R.,  Maj.  Kingman,  Feb.  12  and  Aug.  1,  1903;  est., 
$316,500,  and  $2,500  an.  mainten.  (H.  D.  122,  68th, 
2d),  04, 609,  3209. 

Maps: 

66,  i;  91,  2845;  94,  2402;  99,  3062;  09,  2128. 
Photographs,  cribs,  03,  2262. 
Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1098. 
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APPROPRIATIONS. 

1836,  $10, 000. 00,  66,  iii,  33. 

1837,  20,000.00,66,111,33. 

1838,  23, 626.  67,  66,  ill,  33. 
1864,  *5, 758.  97,  68,  40, 140, 161. 
1866,  16, 315.  74,  66,  iii,  33. 

1872,  5,000.00,73,228. 

1873,  12,000.00,73,122. 

1874,  3,000.00,74,49. 


1875, 
1876, 
1878, 
1880, 
1881 
1882; 
1886, 
1888, 


10,000.00,76,164. 
5,000.00,76,139. 
4,000.00,78,129,125a 
2,000.  00,  80,  2126. 
2,000.00,81,2306. 
3,000.00,83,2396. 
3,000.  00,  86, 1861. 
1,000.00,88,1999. 
2,000.00,90,2775. 


♦Allotment. 

1  No  record  of  details  prior  to  1867.    Suspended  since  1852,  66,  6. 

2  Sur.— R.,  1836,  est.  $74,342.34;  Apr.  5, 1866,  est.  $16,461.94.    (H.  D.  482,  55th,  2d.) 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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2,000.00,93,2601. 

2,000.00,95,3096. 

2,000.00,96,2936. 

*>  1,600. 00,  01,  3241. 

*400. 00, 03,  2066. 

16,000.00,05,2328. 

16,000.00,07,2073. 

*2,000.00,O9,  2128. 

1,000.00,  10,2290. 


1894, 
1890, 
1900, 
1902, 
1905, 
1907, 
1909, 
1910, 


Total,  167,601. 


(less  $1,323.73  returned  to 
Treas.,     $166,277.65,     lH, 


COMMEB.CE. 

Is  rapidly  growing,  74,  218;  no  apparent  increase 
since  the  ps.  completed,  77, 961. 

Not  a  C.  port,  but  used  to  a  small  extent  by 
fishing  boats,  and  vessels  often  lie  up  at  the  H. 
tor  the  winter  or  for  repairs,  96,  2936;  97,  3070. 

At  1898  C.  tor  several  years  back  averaged  about 
4,000 1.  an.,  98, 2656. 

Place  a  resort  tor  fishing  boats,  99,  3053. 

Insufficient  to  warrant  d.  Chan.,  04,  3239. 

Letters  from  interested  C.  parties,  04,  3239. 

In  1904,  4,900  t.,  05,  609;  in  1911,  1,608  t.,  13, 
1099. 

Imp.  has  little  efiect  on  rates,  as  t.  of  port  Is 
small,  08,  760. 

CONTRACTS. 

1866.  W.  Nicoll,  repairs  to  ps.,  66,  iv,  74;  67, 
29,  143.  J.  Loveday,  iron,  66,  iv,  74;  67,  29,  143. 
Standart  &  Richardson,  timber  and  lumber,  66, 
iv,  74;  67,  29, 143.  F.  D.  Ketchum,  st.  and  spikes, 
67,  232,  233. 

1873.  O.  J.  Jennings,  drilling  and  blasting  r., 
$2.76  and  33  c.  y.;  dr.  loose  r.  and  sand,  SI  c.  y., 
73,  334. 

1873.  O.  J.  Jennings,  materials  and  labor,  73, 
334;  74,  218,  219.  Carhvright,  McCurdy  &  Co., 
bolts  and  spikes,  73,  334;  74,  218,  219. 

1875.  Case  &  Jennings,  drilling  and  blasting 
rs.,  $2.90  c.  y.;  dr.  loose  r.,'  60({!,  and  sand,  600  c.  y., 
75,  299;  76,  ii,  556. 

1880.    J.  Sims,  dr.,  30$  c.y.,  81,2300. 

1886.  L.  P.  &  J.  A.  Smith,  repair  to  ps.,  87, 
2312. 

1905.  The  Buckeye  Cont.  Co.,  st.  reinforce- 
ment and  repair  of  js.,  06, 1902. 

1907.  The  Buckeye  Cont.  Co.,  St.  reinforce- 
ment and  repair  of  js.,  08,  2151. 

DOCUMENTS.    (Not  printed  in  reports.) 

All  details  relating  to  this  imp.  prior  to  1866, 
66,6. 

ENGINEERS. 

Ctiiet  of  Engineers.  R.,  66,  2,  5,  ii,  41,  iii,  6, 
33.  iv,  27;  67,  29;  68,  40;  69,  37;  70,  43;  71,  46; 

73,  43;  73,  43,  122;  74,  49;  75,  55,  161,  164;  76, 
107,  139;  77,  114;  78,  129;  79,  172;  80,  226;  81, 
308;  83,  302;  83,  310;  84,  313;  85,  338;  86,  332; 
87,  299;  88,  272;  89,  324;  90,  293;  91,  368;  93, 
348;  93,  399;  94,  373;  95,  407;  9fi,  362;  97,  466; 
98,  445;  99,  628;  01,  677;  03,  499;  03,  647;  04, 
597,  609;  0.5,  608;  06,  682;  07,  705;  08,  749;  09, 
786;  10,  867;  11, 921;  13, 1098, 1111. 

Boards.    BBEH.    (See  Surveys.) 

In  charge: 

Capt.  Stansbury,  1863-64;  66,  26,  27. 

Col.  T.  J.  Cram,  1864-69.  R.,  66,  24-29,  iv, 
26-30,  73-75;  67,  143,  148,  216,  230-233;  68, 149, 151, 
162. 

Mai.  W.  McFarland.  1869-71;  69, 132;  70, 176. 

Capt.  G.L.  OUlespie,  1871-73.  R.,  71,  193;  73, 
228 

Maj.  F.  Harwood,  1873-74;  73,  42.    R.,  73,  332; 

74,  218. 

Lt.  Col.  C.  E.  Blunt,  1874-77;  74,  215.  R.,  74, 
219;  76,  298;  76,  ii,  555. 

Maj.  N.  Michler,  1877-80.  R.,  77,  960;  78, 1266; 
79, 1673. 


Maj.  J. 
2304;  S3, 

Maj.  L. 
2093;  85, 
2316;  90, 

Lt.  Col. 
3071;  94, 
98,  2656; 

Maj.  D. 
2263;  03, 
2327. 

Maj.  C. 
07, 2072. 

Lt.  Col. 
2128;  (Col. 


M.  Wilson,  1880-83.  R.,  80,  2124;  81, 
2394. 

C.  Overman,  1883-92.    R.,  83,  1901;  84, 

2222;  86,  1859;  87,  2310;  88,  1998;  89, 
2774;  91,2847. 

J.  A.  Smith,  1892-99.  R.,  93,  2500;  93, 
2403;  95,  3096;  96,  2934;  (Col.)  97,  3068; 
99  3063. 

c' Kingman,  1901-06.  R.,  01,  3239;  03, 
2064;  04,  3167,  3236,  3241;  (Lt.  Col.)  05, 

MoD.  Townsend,  1906-07.    R.,  06,  1901; 

John  Minis,  1908-.  R.,  08,  2150;  09, 
..)  10, 2289;  11,  2488;  13,  2689. 


Assistants: 

Capt.  a.  J.  Lydeoker,  68, 151. 

Capt.  M.  B.  Adams,  75,  63;  76,  ii,  566. 

W.T.  Blunt.    R.,  04,  3167. 


ESTIMATES.    (See  Projects.) 

By  Col.  Cram,  1866,  repairs  to  ps.,  $15,315.94  (erro- 
neously stated  as  $16,461.94,  66, 27-29),  66,  5,  lii,  5, 
iv,  27,  73.  1866,  for  repairs  of  w.  p.,  $6,511,  67, 143, 
148,  230.    1867,  $8,000  to  $9,000,  67,  217. 

By  Capt.  Gillespie,  1872,  extension  of  ps.  400', 
$25,000,  73,  228. 

By  Maj.  Harwood,  1873,  completion  of  repairs, 
$5,000,  73,  332. 

By  Lt.  Col.  Blunt,  1874,  to  w.  chan.  to  100'  and  d. 
to  14',  $10,000,  74, 219.  1875,  to  complete  chan.  and 
repairs  to  ps.,  $5,000,  75, 298.  1876,  $9,000  addl.,  76, 
ii,  656. 

By  Maj .  Wilson,  1879,  completion  of  existing  proj ., 
$5,000,  ^d  $1,000  an.  for  mainten.,  79, 1688, 1689. 

OPERATIONS.^ 

1853-54.    Some  repairs  made,  66,  26,  27. 

1867-68.  Repairs  to  old  ps.  above  and  under 
water,  raising  them  to  6'  above  water,  filling  with 
St.,  and  planking  over  all,  68, "40. 

1873-73.  2,216.45  c.  y.  of  solid  and  loose  r.  re- 
moved by  drilling,  blasting,  and  dr.,  73,  332. 

1873-74.  B.  p.  extended  132',  w.  p.  66',  blasting 
and  dr.  chan.  completed,  74,  218. 

1874-75.    Repairs  to  ps.  by  day  labor,  75,  298. 

1875-76.  4,000  c.  y.,  mostly  r.,  blasted  and  re- 
moved from  chan.  by  contract,  75,  ii,  666. 

1876-77.  Ps.  repaired  and  a  cut  at  shore  end  of 
w.  p.  closed,  77,961. 

1877-78.    Repairs  to  ps.,  78, 129, 1256. 

1878-79.  Blasting  r.  and  dr.  r.,  gravel,  etc.; 
Chan.  70'  x  12'  obtained,  79, 172, 1673, 1688. 

1879-80.    Minor  repairs  to  ps.,  80, 2126. 

1880-81.  5,666  0.  y.  shale  r.  dr.  from  chan.,  81, 
2305. 

1881-83.  125'  breach  tu  e.  p.  repaired;  66  1.  1. 
e.  p.  superstr.  rebuilt,  83,  2395. 

1883-83.  Crib  built  and  sunk  in  repair  of  w.  p., 
83, 1901. 

1883-84.  106 1,  f.  of  w.  p.  removed  and  rebuilt; 
330 1.  f.  superstr.  repaired,  84,  2093. 

1886-87.    Repairs  to  ps.,  87,  2310. 

1889-90.  Repairs  to  ps.  by  hired  labor,  90, 
2774. 

1893-93.  317 1.  f.  of  the  superstr.  of  e.  p.  rebuilt 
and  365  plank  on  the  w.  p.  removed  and  replaced 
with  new,  93, 3071. 

1896-97.  W.  p.  repaired  by  removing  3  cribs 
and  superstr.  and  replacing  these  by  an  entire  new 
section  of  p.  after  dr.  the  site,  97,  3069. 

1898-99.  Minor  repairs  to  end  of  w.  p.,  99, 
3053. 

1900-01.  Break  around  shore  end  e.  j .  repaired, 
01,  3240. 

190.5-06.  217 1.  f.  inner  end  w.  p.  built  up  with 
a  vertical  face,  and  succeeding  755 1.  f.  reinforced  and 
built  up  with  sloping  face.  Work  entirely  com- 
pleted, 06, 1901. 

1907-08.  Reinforcing  and  repair  of  js.;  work 
completed,  08,  2150. 

1910-11.    Minor  repairs  to  ps.,  11,  2488. 


*  Allotment.               '  $1,323.73  returned  to  Treas. 
30462°— H.  Doc.  740,  63-2 93 


2  Suspended  since  1838,  66,  5. 
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PHYSICAL  CHARACTERISTICS. 

Description  of,  96, 2935. 

Chan.  d.  bet.  ps.  vary  less  than  at  most  other 
places  on  the  lake,  95, 3096. 

Damage  to  e.  j.  by  storm,  01, 3240;  03,  2064. 

Deterioration  otps.,  03, 2263. 

Result  of  expend,  provides  Chan,  llj'  d.  to  inner 
end  of  ps.  Chan.  8'  extends  to  Lake  Shore  RR.  br., 
i  m.  above,  06,  683. 

Slight  deterioration  of  ps.,  10,  2289. 

PRIVATE  WORK. 

Portion  of  superstr.,  504 1.  f.  of  the  e.  p.,  rebuilt  by 
the  citizens;  much  dr.  done  by  them  m  times  past, 
66, 27. 

PROJECTS.    (See  Estimates.) 

Grig.,  forps.  and  dr.  at  mouth  of  Vermilion  R.; 
details  unknown  (see  Map,  66,  i) ;  partial  history  of, 
66,  26-29;  77,  960. 

By  Col.  Cram,  1865,  repairs  to  e.  and  w.  ps.  by 
contract,  66, 26-29,  iv,  26;  67,143.  For  repairs  and 
protection  to  w.  p.,  67,  216;  68, 40. 

By  Capt.  Gillespie,  1872,  d.  chan.  by  blasting  and 
dr.,  and  repairs  to  ps.,  73,  228. 

By  Maj.  Harwood,  1873,  extension  of  e.  and  w.  ps., 
73, 332. 

By  Lt.  Col.  Blunt,  1874,  *.  and  d.  ohan.  to  14'  x 
100';  blasting  and  dr.  by  contract,  74, 219;  75, 298; 
76,  ii,  555. 

By  Maj.  Miohler,  completing  existing  proj.  by 
hired  labor,  77, 960. 

Earliest  proj.  1836,  proposed  extension  of  2  parallel 
ps.  from  each  side  of  R.'a  mouth  to  10'  curve  m  lake. 
In  1838  proj.  amended  to  provide  for  dr.  bet.  ps. 
Proj.  subsequently  amended  to  provide  for  increase 
of  d.  to  12',  mvolving  r.  removal  from  chan.  bet.  ps. 
66,  27;  78,  228;  73,  332;  74,  219;  77,  960;  SO, 
2122. 

In  1880  proj.  expanded  to  j)rovide  for  an  increase 
of  Chan.  d.  to  14'  ftom  d.  w.  m  lake  to  city  wharves, 
80, 2126;  86, 1860. 


Total  amoimt  app.,  1836  to  1886^  inol.,  J123,701.28; 
est.  cost  of  completion  of  existing  proj.,  $11,000, 
86,  1860,  1861;  87,  2311. 

In  1892  Lt.  Col.  Smith  did  not  consider  C.  of  H. 
sufficiently  extensive  to  justify  any  further  expend, 
other  than  such  as  would  be  required  for  the  preser- 
vation of  existing  works,  93,  2500. 

Est.  cost,  1899,  to  put  the  ps.  and  chan.  in  good 
condition,  $50,000,  an  ejcpense  that  could  not  be 
justified  by  importance  of  the  place,  99, 3053. 

Act  Mar.  3,  1905,  au.  proj.  for  repair  of  existing 
js.  in  a  durable  and  permanent  manner;  timber 
superstr.  to  be  removed  down  to  level  of  water, 
side  walls  of  cribs  to  be  reinforced  by  riprapping 
of  heavy  st.  having  a  slope  of  1  on  IJ;  slopes  to  be 
carried  up  above  the  surface  of  water  so  as  to  give 
j.  height  of  6';  cost,  $42,350  (H.  D.  252,  58th,  2d), 
05,609. 


SURVEYS. 

By  Maj.  Raynolds,  1865,  66, 25. 

Ex.  of  chan.  made,  1892-93,  by  Lt.  Col.  Smith, 
93, 3071;  and  of  chan.  and  ps.,  1898,  by  same  officer, 
98, 2656. 

Pre.  ex.  au,  act  June  13,  1902.  R.  by  Maj.  King- 
man, Sept.  17,  1902,  and  Aug.  26,  1903  (H.  D.  252, 
58th,  2d);  est.,  $42,350  for  repairs  to  ps.,  $2,400  for 
dr.  Chan.,  04,  609,  3236,  3241. 

BERH.  recom.  repairs  to  ps.  and  no  dr.,  04, 
3239. 

Pre.  ex.  au.  act  June  25, 1910,  with  view  to  secur- 
ing addl.  w.  of  H.  entrance.  R.  by  Col.  Millis, 
Aug.  20,  1910  (H.  D.  283,  62d,  2d)  (unfav.),  13, 
1111. 


Maps: 

Of  northern  and  northwestern  lakes,  showing 
location  of  imp.,  66,  i. 

By  Col.  Cram,  showing  condition  of  ps.  in  Mar., 
1866,  66,  i. 

81, 2304;  91,  2848;  09, 2129. 
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APPROPRIATIONS. 


1828, 

$7,500.00,  66,  iii,  33. 

1830, 

8, 559.  77,  66,  iii,  33. 

1831, 

9, 275. 00,  66,  iii,  33. 

1832, 

8,000.00,  66,  iii,  33. 

1833, 

2,400.00,  66,  iii,  33. 

1834, 

5,000.00,  66,  iii,  33. 

1835, 

4,400.00,66,111,33. 

1836, 

6,660. 00,  66,  iii,  33. 

1837, 

6, 410. 00,  66,  iii,  33. 

1838, 

5,000.00,66,111,33. 

1852, 

5,000.00,  66,  iii,  33. 

1864, 

20,000.00,66,111,33. 

1866, 

10,000.00,  66,  iii,  33. 

1872, 

20,000.00,73,229. 

1873, 

20,000.00,73,122. 

1874, 

20,000.00,74,60. 

1875, 

10,000.00,76,55. 

1875, 

6,000.00,76,142. 

1878, 

1,000.00,78,129,1259, 

1880, 

1,000.00,80,2132. 

1881, 

7,000.00,81,2307. 

1882, 

7,000.00,83,2397. 

1884, 

10,000.00,84,2096. 

1886, 

10,000.00,86,1862. 

1888, 

10,000.00,88,2000. 

1890, 

12,000.00,90,2776. 

1892, 

20,000.00,93,2502. 

1894, 

10,000.00,95,3098. 

1896, 

30,000.00,96,2938. 

1899, 

50,000.00,99,3055. 

1900, 

125,000.00;  00,  4057. 

1902/ 

6,000.00\„2  2266 
300, 000. 00/" '*"'"""'■ 

1903, 

9,000.00,03,2068. 

1904, 

100,000.00,04,3170. 

1905, 

105,000.00,05,2331. 

1906, 

46,000.00,06,1905. 

1907, 

30,000.00,07,2077. 

1910, 

150,000.00,10,2291. 

1911, 

5,000.00,11,2490. 

Total,    2  1,218,204.77  ($1,218,284.37  C.  E.  R., 
incl.  $79.60  misc.  rects., 
13, 2691). 
COMMERCE. 

The  general  C.  of  the  lake  benefited  by  this  imp., 
66,  24.  Requirements  of,  discussed,  73,  239;  75, 
301. 

Increasing,  96,  2938;  97,  3073;  rapidly,  98,  2660, 
2719  2721'  01  3242. 

Description  of,  01,  578;  03,  549;  04,  599. 

1,101,531  t.,  1901,  and  8  vessels  built  in  H.,  03, 
2265;  2,400,000  t.,  1904,  05,  610;  4,300,000  t.,  1907, 
07,  707;  over  5,200,000 1.,  1909,  10,  869;  6,460,000 1., 
1911,  13, 1100. 

Marked  decrease  from  1901  (letter  of  explanation 
from  Chamber  of  Commerce  of  Lorain),  03, 2265. 

H.  rapidly  growing  in  importance,  03,  2067. 

Marked  reduction  in  rates,  but  credit  should 
.also  be  given  to  other  lake  imps.,  06, 684. 

Detailed  analysis  of  C,  11, 2492;  13,  2993. 

Diagram  showing  relation  bet.  app.  and  amount 
and  value  of  freight,  13,  2692. 


1  Sur.— B.,  Nov.  26, 1827,  est.  $14,466.20;  1828,  est.  $25,334.22.    (H.  D.  482,  55th,  2d.) 
!  Does  not  include  $79.60  received  from  other  sources. 


rSee  pp.  14-22  tor  1 
Lexplanatlons,  ete.J 
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CONTRACTS. 

1866.  W.  L.  Lampman,  fum.  timber;  lailed  to 
fulfiU,  66,  It,  26. 

1868.  M.  Z.  liampman,  materials  and  labor, 
68,152. 

1869.  William  Nlcolls,  materials  and  labor, 
70, 178. 

1873.  D.  E.  Bailey,  materials  and  labor,  73, 
337. 

1873.  D.  E.  Bailey,  dr.,  35$  e.  y.,  and  materials 
and  labor,  73, 337. 

1874.  Cartwrigit,  MoCurdy  &  Co.,  iron,  73, 
334-337;  74, 220.  John  Stang,  materials  and  labor, 
75,  299,  300.  Cartwright,  McCurdy  &  Co.,  iron, 
7S,  299,  300. 

1876.  Smith  &  Sims,  dr.,  28i|!  o.  y.,  76,  299, 
300;  76,11,557. 

1881.  J.  Stang,  constr.  of  pile  revet.,  81,  2308; 
modified  in  1883  to  cover  repauB,  83, 1902.  James 
Eooney,  jr^  dr.,  24$  o.  y.,  81,  2308. 

1884.  J.  Stang,  p.  repairs,  86,  2224.  Stang  & 
Gnimore,  dr.,  21$  c.  y.,  86,  2224. 

1886.  Stang  &  Gillmore,  dr.,26i  icy.,  and  re- 
pairs to  ps.,  87,  2313,  2315. 

1888.  B.  S.  Horton,  p.  extension  and  repair, 
»9,162.90,  89,  2319. 

1889.  O.  Townsend,  dr.,  35it  c.  y.,  90,  2776. 

1890.  J.  Stang,  p.  extension  and  repair,  $2,- 
184.75. 

1891.  J,  Stang,  p.  extension  and  repair,  $7,- 
029.80,  91,  2851. 

1893.  J.  Stang,  repair  and  extension  ol  ps., 
approx.  total  ol  bid,  $16,000,  93, 3074. 

1895.  J.  Stang,  p.  extension,  approx.  total  of 
bid,  16,390.86,  96,  3099. 

1899.  E.  J.  Kingston,  dr.,  lU  o.  y.  (125,000), 
00,  4058. 

1900.  Patrick  Keobane,  constr.  of  js.  and  w. 
break'r,  01,  3243. 

1901.  Patrick  Keobane,  supple.,  moving  e.  j. 
100' e.,  03,  600. 

1904.  Patrick  Keobane,  completion  of  e. 
break'r,  $142,782.50,  06,  2331. 

1906.  The  Buckeye  Contracting  Co.,  reconstr. 
and  repairing  parts  of  w.  p.,  06, 1905. 

1907.  Patrick  Keobane,  supple.,  substituting 
5'  of  selected  quarry-run  st.  for  paving  st.  called  for 
in  orig.  plans  for  w.  break'r,  07„  2075. 

1910.  The  Breakwater  Co.,  extending  outer 
break'rs  toward  shore,  11,  2491. 

DOCUMEXTS.    (Not  printed  in  Es.) 
K.  of  Col.  Cram,  dated  Mar.  31, 1865,  66,  23. 


enghveess. 

Chief  of  Engineers.  K.,  66,  5,  ii,  41,  ill,  5,  33; 
67,  29;  68,  40;  69,  37;  70,  48;  71,  46;  73,  43, 
44;  73,43,122;  74,49;  75,55,151;  76,107,108,142; 
77,114;  78,129;  79, 172;  80, 226;  81,309;  83,303; 
83,311;  84,314;  86,339;  86,333;  87,299;  88,273; 
89,325;  90,294;  91,369;  93,349;  93,400;  94,374; 
95,408;  96,362;  97,457;  98,446,464;  99,629;  00, 
694;  01,677;  03, 499;  03, 647;  04,598;  06,609;  06, 
683;  07,  706;  08,  760;  09,  787;  10,  868;  11,  922; 
13,1099. 

In  charge: 

Col.  T.  J.  Cram,  1864-68.  66,  13.  K.,  66,  13, 
23|-25,  iv,  26,  73-75;  67,  142,  148,  230-233;  68,  160- 

liaj.  W.  McFarland,  1869-70.  B.,  69,  132;  70, 
176-178. 

Maj.  Q.  L.  Gillespie,  1871-72.  71,  189.  E.,  71, 
193"  73  229  239 

liaj.  F.  Harwood,  1873-74.    R.,  73,  334;  74,  220. 

Lt.  Col.  C.  E.  Blunt,  1875-76.  R.,  76,  299;  76, 
656. 

Maj.  N.  Michler,  1876-79.  R.,  77,  962;  78,  1258; 
79, 1674. 

Maj.  J.  M.  Wilson,  1878-82.  R.,  79,  1689;  80, 
2137;  81, 2306;  83,  2396. 

Maj.  L.  C.  Overman,  1882-92.  R.,  83, 1902;  84, 
2094;  86,  2223;  86,  1861;  87,  2312;  88,  1999;  89, 
2317;  90,  2776;  91,  2849. 


Lt.  Col.  T.  A.  Smith,  1892-1900.  B.,  93,  2601;  93, 
3072;  94,  2405;  95,  3097;  96,  2937;  (Col.)  97,  3072; 
98,  2658,  2717;  99,  .3055;  00,  4054. 

Maj.  Dan  C.  Kingman,  1901-06.  R.,  01,  3241: 
03,  2264;  03,  2066;  04,  3168  (R.  on  flood  and  on 
sediment  and  discharge  observations,  04,  3803) 
(Lt.  Col.)  06,  2329. 

Maj.  C.  McD.  Townsend,  1906-07.  E.,  06,  1903; 
(Lt.  Col.)  07, 2074. 

Lt.  Col.  John  Millis,  1908-.  B.,  08,  2152;  09, 
2129;  (Col.)  10,  2291;  1 1, 2490;  13,  2691. 

Assistants: 

Capt.  G.  J.  Lydecker,  68, 151. 

Capt.  M.  B.  Adams,  75, 53;  76, 106. 

G.  T.  Nelles.  R.,  01,  3243;  03,  2267;  03,  2069; 
04, 3171  (R.  on  flood  and  on  sediment  and  discharge 
observations,  04,  3807);  05,  2332. 

ESTIMATES.    (See  Flans  and  Projects.) 

(Orig.  not  known.) 

By  Col.  Cram,  for  repairs  to  e.  and  w.  ps.;  $19,- 
883.09,  66,  23.    For  an.  repairs,  $1,600,  68, 150, 151. 

By  Mai.  McFarland,  an.  repairs,  $1,000,  69,  132; 
70, 176. 

By  Maj.  Gfllespie,  an.  repairs,  $1,000,  71,  193. 
Extension  of  ps.  and  dr.,  $61,000,  73,  239. 

By  Maj.  Harwood,  completion,  $30,000,  and  an. 
repairs  and  dr.,  $4,000,  73,  335.  Addl.  lor  comple- 
tion, $10,000,  74,  220. 

By  lA  Col.  Blunt,  break'r  tor  new  H.  of  refuge, 
$1,000,000.    Not  recom.,  75, 300. 

OPERATIONS.! 

1866-66.  Repairs  of  ps.  and  extension  of  inner 
end  of  e.  p.,  66,  iv,  26. 

1869-70.    Slight  repairs  to  ps.,  by  contract, 
70, 176. 
1870-71 .    Slight  repairs,  71,  46. 
1873-73.    Extension  of  e.  p.  165',  and  w.  p. 
150',  and  dr.  23,000  o.  y.,  by  contract,  73, 334. 

1873-74.  P.  extension  by  contract,  7  cribs 
sunk,  and  superstr.  over  12  cribs  completed;  also 
dr.  the  outer  bar,  by  hired  labor,  74,  220. 

1874-75.  7  cribs  sunk,  completing  the  e.  p!, 
76,  55. 

1876-76.  Comoletion  of  w.  p.  extension,  and 
dr.  21,996  c.  y.;  repairs,  by  day  labor,  to  w.  p., 
76,11,557. 

1876-77.  Repairs  and  extension  of  inner  end 
ofe.  p.,  77,962. 

1878-79.  Repairs  to  e.  and  w.  ps.,  79,  172. 
1674, 1690. 

1879-80.    Repairs  to  ps.  by  hired  labor,  80, 
2131. 
1880-81.    Minor  repairs  to  ps.,  81,  2306. 
1881-83.    10,637  c.  y.  dr.,  400  1.  f.  pile  revet, 
built  at  inner  end  e.  p.,  and  minor  repairs  made  to 
ps.,  83, 2396. 

1883-83.  Minor  repairs  to  ps.,  428  1.  f.  w.  p. 
superstr.  removed,  83, 1903. 

1 883-84.    693 1.  f.  ol  superstr.  of  w.  p.  removed, 
308 1.  f.  pile  revet,  at  inner  end  e.  p.  rebuilt,  138 1.  f. 
w.  p.  superstr.  repaired;  minor  repairs  to  both  ns 
84,2095.  '■    ' 

1884-85.  3,331  c.  y.  dr.  from  Chan.,  656  1;  f.  of 
e.  p.  superstr.  removed,  262  1.  1.  pile  revet,  placed 
on  Chan,  side  of  w.  p.,  and  226  1.  f.  of  pile  revet 
placed  on  both  sides  of  e.  p.,  85,  2224. 

1886-87.  3,994  c.  y.  dr.  from  bar  at  entrance, 
and  repairs  made  to  ps.,  87,  2313. 

1887-88.  P.  repair  continued  rmder  contract, 
88,  2000. 

1888-89.    Extension  of  w.  p.  and  repafrs  to 
e.  and  w.  ps.  continued  under  contract,  89,  2317 
1889-90.    2,000  c.  y.  dr.,  90,  2776. 
1890-91.    6,400  c.  y.  dr.  from  chan.  bet.  ps.; 
e.  p.  extension  and  dr.  in  progress,  91,  2849. 

1891-93.    E.   p.  extension   completed;  minor 
repans  to  superstr.  of  old  ps.,  93,  2501. 
1893-93.    2,974  c.  y.  dr.,  93,  3073. 
1893-94.    E.  and  w.  ps.  repaired,  and  dr.  done 
through  bar,  94,  2406-2407. 

1894-96.  Both  ps.  repaired,  extension  of  w.  p 
m  progress,  and  9,405  c.  y.  dr.,  95,  3098. 


1  History  of  operations  to  1879,  78, 1258;  79, 1689. 
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1893-96.  P.  extension  of  previous  year  com- 
pleted, 96,  2937. 

1896-97.  39,684  c.  y.  dr.,  and  renonstr.  of  w.  p. 
in  progress,  97,  3072. 

1897-98.  W.  p.  extended,  9S,  2658,  and  4,184 
u.  y.  dr.,  98,  2659. 

1898-99.    66,780  0.  y.  dr.,  00,  4055. 

.  1900-01 .    41,974  0.  y .  dr. ,  01,  3241. 

1901-03.  5  cribs,  aggregate  1.  of  992',  tuilt  and 
sunk  lor  new  e.  ].;  4  cribs  under  oonstr.;  30  con- 
crete blocks  molded  for  superstr.,  03,  2264. 

1903-03.  1,135'  of  crib  substr.  for  Js.  sunk  in 
place;  729  1.  f.  of  concrete  superstr.  built  on  e.  j., 
timber  cribs  for  pierheads  of  break'r  partly  eonstr. 
and  9,212  t.  st.  deposited  in  breat'r.  Bate  of 
progi-ess  not  satisfactory,  0.3,  648,  2066. 

1903-04.  1,192  1.  f.  of  concrete  superstr.  com- 
pleted; 17,903  t.  of  foundation  st.  and  21,989  t.  of 
shale  core  st.  placed;  49,000  c.  y.,  s.  m.,  of  shale 
dumped  by  private  parties  on  the  line  of  the  pro- 
posed e.  break'r;  brush  mattress  and  stone  placed 
for  shore  protection  e.  of  e.  pier.    04,  599,  3168. 

1904-05.  Over  50,000  t.  st.  placed  w.  break'r; 
mainten.  dr.  by  dr.  Maumee;  951  o.  y.  concrete  and 
3,825  t.  St.  placed  in  pierhead  and  ps.;  11,123  c.  y. 
shals  core  fllling  and  17,634  t.  St.  placed  in  e. 
break'r,  05,  2332,  2333. 

1903-06.  Work  on  w.  break'r  and  pierheads 
continued;  st.  placed  in  e.  break'r,  cost  347,282.66; 
reconstr.  w.  p.,  06, 1904. 

1906-07.  St.  to  value  of  324,604  placed  in  w. 
break'r;  concrete  costing  S3,D0O  used  m  e.  and  w. 
p.  reconstr.  and  pierheads;  st.  costing  $30,173 
placed  in  e.  break'r;  concrete  st.  and  iron  placed 
m  reconstr.  w.  p.  at  cost  of  S18,329.77;  mainten. 
dr.  continued  by  dr.  Maumee;  proj.  75%  completed, 
07,  707,  2075,  2076. 

1907-08.  Contract  of  Oct.  27,  1900,  for  oonstr. 
of  w.  break'r,  ps.,  and  pierheads  95%  completed; 
contract  of  Aug.  3, 1904,  for  oonstr.  of  e.  break'r  85% 
completed:  contract  of  July  '3, 1905,  for  reconstr.  w. 
p.  completed  Jan.  31,  1908;  mainten.  vifork  contin- 
ued by  dr.  Maumee,  proj.  90%  done,  08,  761,  2162. 

1908-09.  Contract  of  Oct.  27,  1900,  for.  vr. 
break'r,  2  pierheads,  and  removing  and  rebuilding 
parts  of  e.  and  w.  ps.  completed  Aug.  4,  1908;  con- 
tract of  Aug.  3,  1904,  for  e.  break'r  completed  Aug. 
4, 1908;  41,760  c.  y.  material  removed  from  Black  R. 
bet.  certain  limits  by  dr.  Maumee  at  cost  of  $4,901.91; 
proj.  95%  done,  09,  788, 2129,  2130. 

1909-10.  Dr.  Burton  removed  19,379  o.  y.  of 
material  from  entrance chan.  atcost  of  $3,049.22, 10, 
2291. 

1910-11.  Dr.  Burton  removed  5,234  c.  y.  from 
entrance  chan.  at  cost  of  $978.09;  work  of  extending 
break'rs  shoreward  begun  and  about  19%  com- 
pleted; H.  lines  estab.,  11, 2490. 

1911-13.  Dr.  Burton  removed  29,432  c.  y.  from 
area  sheltered  by  break'r  (imp.  work);  extension  of 
break'r  in  progress  and  contract  thereon  68%  com- 
pleted; whole  project  88%  done,  13, 1100,  2691. 

PHYSICAL  CHARACTEMSTICS. 

Drift  of  sand  from  e.  beach  into  H .,  with  the  usual 
drift  of  sand  in  the  littoral  current  around  the  end  of 
the  w.  p.,  73,  239;  73, 335;  7S,  300. 

Description  of,  96,  2938;  98, 2718,  2721. 

Chan.  20'  d.  existed  bet.  js.  and  outward  to  d.  w. 
of  lake,  01, 577. 

Rapid  recession  of  shore  line  occurring  near  shore 
end  of  e.  break'r,  augmented  by  freshet  conditions 
Jan.,  1904,  raising  R.  8'  to  10';  mattresses,  dr.  mate- 
rial, and  riprap  st.  placed;  freshet  conditions 
shoaled  chan.  bet.  js.,  04,  3168. 

Report  on  rainfall  and  run-ofl,  and  movement  of 
silt,  04,  3171,  3803,  3807. 

Water  surface  fluctuations  similar  to  those  at 
Cleveland,  08,  751. 

AU  ds.  referred  to  m.  1. 1. 1860-75,  11,  923. 

PI/ANS.    (See  also  Estimates  and  Projects.) 

Break'r  for  H.  of  refuge,  submitted  by  Lt.  Col. 
Blunt,  but  not  reoom.,  7S,  300. 

PBIVATB  WORK. 

City  of  Lorain  app.  $200,000  for  w.  and  straight- 
ening B.  from  shore  line  to  U.  S.  Steel  Corporation 


works,  03,  2067;  160,000  c.  y.  dr.,  dumped  bet.  ]. 
and  beach  to  re-form  latter,  04,  3168. 

See  B.  of  operations,  04,  3168. 

Chan.  21'  extends  3  m.  up  E.  to  steel  plant,  main- 
tained byoity,  09,  788. 

Inner  H.,  consisting  of  about  3  m.  of  Black  E., 
with  turning-basin,  under  imp.  by  dr.  at  expense  of 
city,  13,  2691. 


PROJECTS.    (See  Estimates  and  Plans.) 

History  of  work,  1828  to  1880,  80,  2131. 

Orig.,  by  Capt.  Maurice,  1828,  for  parallel  ps.  of 
cribwork,  Dnisnwood,  and  loose  St.,  running  nearly 
at  right  angles  to  coast  line,  into  lake.  See  map,  66, 
and  partial  history  of,  66,  23;  77,  962;  79, 1680. 

By  Col.  Cram,  in  1865,  repairs  to  ps.  and  exten- 
sion of  inner  end  of  e.  p.,  66,  iv,  26;  67, 142. 

By  Maj.  Gillespie,  repairs  and  extension  of  ps.  and 
dr.  to  obtain  14',  73,  229, 239. 

By  Lt.  Col.  Blunt,  to  obtain  15',  74,  220.  Com- 
pleted in  1876,  76,  ii,  557.  For  repairs  to  e.  p.,  and 
shore  protection  at  the  inner  end,  76,  ii,  557. 

Projs.  bet.  1828  and  1880  proposed,  by  p.  extension 
and  dr.,formation  of  chan.  entrance  of  navigable  w. 
and  not  less  than  14'  d.  In  1880  expend,  of  $175,- 
138.92  resulted  in  chan.  not  less  than  15'  d.,  80, 226, 
2132. 

In  1880  Mai.  Wilson  proposed  extension  of  ps.  to 
16'  curve  in  lake,  with  renewal  of  2,000  1.  f.  of  old 
superstr.;  est.,  $42,000,  80,  2131;  increased  1882  to 
$45,000,  83,  2397;  increased  1884  to  $64,000,  on  ao- 
coimt  of  unexpected  repairs,  84, 2096. 

In  1892  understood  by  officer  in  charge  that  Con- 
gress by  app.  of  1892  approved  proj.  for  extending 
ps.  to  17',  93, 3072. 

By  Lt.  Col.  Smith,  1896,  expend,  app.  of  1894  in 
extending  w.  p.,  and  dr.  and  repairs,  usmg  $7,500  for  ' 
former  and  32,500  for  latter,  96,  3938. 

By  Lt.  Col.  Smith,  in  1896,  dr.  chan.  bet.  ps.  and 
into  lake  to  19',  ,and  w.  of  160',  at  an  actuafcost  of 
about  36,000,  97, 3072. 

By  Lt.  Col.  Smith,  1896,  expend,  app.  of  1896  in 
removing  and  rebuilding  396 1.  f.  of  w.  p.,  97,  3072. 

In  1897  Col.  Smith  est.  $590,500  or  3695,500  to  imp. 
H.,  98,  2721. 

By  Col.  Smith,  1897,  extension  of  e.  break'r  1,500' 
and  w.  break'r  1,800';  for  2  pierheads;  extending 
and  rebuilding  ps.;  and  dr.  anchorage  and  chan.; 
est.,  $695,000,  98,  2721;  99,  3055;  00,  4054-4062. 
Drawings,  00,  4054-.  Act  June  6,  1900,  provided 
that  cost  of  any  part  of  work  should  not  exceed  by 
more  than  one-tenth  the  orig.  est.,  00,  4056. 

Est.  of  entire  proj.,  1900,  $705,350,  00,  4057. 

Type  of  work  found,  1889,  most  suitable  tor 
break'rs,  00,  4065. 

Proj.  of  1894  au.  Mar.  3,  1899,  provides  2  break'rs 
500'  apart  and  prolongation  of  axial  line  in  jettied 
chan.,  rebuilding  js.,  and  dr.  protected  areas  tod.  of 
20'.  Proposals  invited  on  this  work  but  lowest  bid 
in  excess  of  amount  allowed  by  law.  Act  June  6, 
1900,  au.  expend,  hot  to  exceed  10%  increase  over 
orig.  est.,  which  would  cover  all  the  proposed  works 
except  e.  break'r;  est.  for  latter,  $190,000,  01,  577. 

Plans  modified  to  allow  300'  instead  of  200'  chan. 
bet.  js.,  03,  499. 

$136,000  remains  after  completion  of  proj.  au. 
June  6,  1900;  to  be  applied  to  oonstr.  of  e.  break'r, 
04,  699. 

Sheathing  of  j.,  costing  $50,000,  recom.  in  mainten. 
04,  3169. 

Outer  thickness  of  5'  selected  quarry  st.  substi- 
tuted for  paving  w.  break'r  in  accordance  with 
finding  of  BE.  which  studied  Cleveland  Break'r, 
07,  2076. 

Act  of  Mar.  2,  1907,  au.  $15,000  for  dr.  e.  side  of 
Black  E.  from  iimer  end  of  e.  U.  S.  p.  to  East  Erie 
Ave.  Br.,  07,  706. 

In  the  6  years  prior  to  1908,  nearly  $24,000  spent 
for  mainten.,  08, 751. 

Act  Mar.  3,  1909,  au.  extension  of  the  w.  arm  of 
break'r  toward  shore,  09,  788. 

Act  June  26, 1910,  au.  extension  of  both  e.  and  w. 
arms  of  break'rs  toward  the  shore,  and  dr.  in  the  H.; 
est.,  $248,129;  with  35,000  for  an.  mainten.  (H.  D. 
644,  61st,  2d),  10,  868. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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SURVEYS. 

By  Maj.  Raynolds,  1865,  66,  25. 

By  Lt.  Col.  Blunt,  1874,  tor  break'r  tor  H.  ol  ref- 
uge.   B.,  73,300. 

In  1892-93.  a  hydrograpliio  sur.  and  sur.  of  ohan. 
and  its  approaches  made  by  Lt.  Col.  Smitli,  93, 
3073,  and  another  sur.  of  chan.  made,  1895,  by  the 
same  ofBcer,  95, 3098. 

Sur.  of  H.,  with  view  to  providing  better  access 
for  boats  and  lor  their  safety,  au.  act  June  3,  1896; 
made  by  Col.  Smith,  1897  (see  Projects),  98,  2717. 

Ex.  bet.  is.  showed  d.  of  20'  had  been  maintained, 
01,  577. 

C5ompr6hensive  sur.  for  basis  of  comparison,  03, 
2269. 

Pre.  ex.  and  sur.  of  Lorain  H.,  incl.  portion  of 
Black  B.  from  inner  end  of  the  U.  S.  ps.  to  East 
Erie  Ave.  Br.,  au.  by  E.  and  H.  act  Mar.  2,  1907; 
est.,  $23,000  (H.  D.  560,  60th,  1st),  08,  761. 


Pre.  ex.  and  sur.  of  Lorain  H.  with  view  to  en- 
larging and  imp.  outer  H.  area,  also  dock  wall  at  e. 
sideof  R. extending e. of  U. S. p.;  Ks.  1969 and  1910; 
est.,  $248,129  (H.  D.  644,  61st,  2d),  10,  879. 


(H.  D.  644,  61st,  2d): 

Of  n.  and  nw.  lakes,  showing  location  of  H.,  and  of 
H.,  showing  its  condition  Sept.,  1865;  66,  6. 

81,  2308;  91,  2850;  94,  2407;  13,  2692. 

Cross  section  of  proposed  e.  break'r,  04,  3172. 

Lorain  II.,  Ohio,  09, 2130. 

Lorain  H.  and  Black  R.,  showing  extension  of 
break'r,  10,  2291;  13, 2692. 

Photographs.    98,  2660,  2722. 

Drawings.    (See  Projects,  1897.) 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
01, 3244;  11, 922,  923;  13, 1100. 
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APPBOPKIATIONS.i 

1872,  $10,000,73,45. 

10,000,  74,50;  75,301. 
15,000,75,165. 
4,000,  80,  2134. 


1874, 
1875, 
1880, 

Total,    39,000 

COMMERCE. 

Unimportant,  73,  235;  74,  221;  75,  301;  76,  ii, 
557. 

Requirements  of  C.  discussed,  73,  345;  74,  221; 
76,  ii,  557. 

Not  great;  H.  mostly  used  by  yachtsmen  and 
pleasure  oraft,  04, 3225. 

CONTRACTS. 

1873.  Hemenway  &  Garfield,  materials  and 
labor,  73,  345;  contract  extended,  73, 346. 

1874.  J.  Caldwell,  materials  and  labor,  75, 302. 
Cartwright,  McCurdy  &  Co.,  iron,  75, 302. 

1875.  J.  Caldwell,  dr.,  materials,  and  labor, 
75,  302;  76,  ii,  668.  Wm.  H.  McCurdy,  iron,  75, 
302;  76,  ii,  668. 

ENGINEERS. 

Chief  of  Engineers.    R.,  70,  32,  50;  71,  48; 

73,  45;  73,  45;  74,  50;  75,  55,  165;  76,  108;  80, 
226;  81,  309;  83,  304;  83,  312;  84,  315;  85,  339; 
86,  334 :  87, 300;  88,  273;  04,  609;  08,  760. 

Boards.  BiSRH.  reviews  Maj.  Kingman's  sur. 
R.  of  1902,  and  states  locality  not  worthy  of  further 
imp.  R.,  04, 3226. 

In  Gliarge: 

Maj.    W.    McParland,    1870;  70,    50.    R.,    71, 
211-213. 
Maj.  G.  L.  Gillespie,  1872.    R.,  73, 235. 
Maj.  r.  Harwood,  1873-74;  73,  42.    R.,  73,  345; 

74,  221. 

tt.  Col.  C.  E.  Blunt,  1874r-76;  74,  215.  R.,  75, 
301;  76,  ii,  657. 

Maj.  J.  M.  Wilson^  1879-83.  R.,  80,  2132;  81, 
2309;  83,  2398. 

Maj.  L.  C.  Overman,  1883-88.  R.,  83, 1905;  84, 
2097;  85,  2227;  86, 1862;  87,  2315;  88,  2001. 

Maj.  D.  C.  Kingman,  1904.    B.,  04, 3223. 

Lt.  Col.  C.  McD.  Townsend,  08,  743. 

Assistants: 
I.  Camp,  71, 211. 
D.  Enwright,  71, 211. 

Capt.  M.  B .  Adams,  in  immediate  charge  of  oper- 
ations, 75, 292. 


ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Harwood,  1873,  entire  and  permanent 
completion,  $260,000,  73,  345;  1874,  $240,000,  74, 
221. 

OPERATIONS. 

1871-73.  At  close  of  the  working  season,  cribs 
were  ready  to  sink  for  p.  on  the  e.  side  of  chan., 
73, 345. 

1873-73.    360'  of  p.  completed,  74, 221. 

1873-74.    288'  added  to  the  p.,  75, 301. 

1874-75.  180'  of  p.  built,  making  it  "now" 
828'  1.;  31,820  c.  y.  removed  from  chan.  by  dr.,  76, 
ii,  567. 

1880-81.  120  1.  f.  of  oribwork  built,  135  1.  f. 
top^jourse  superstr.  removed,  and  176  1.  f.  re- 
planked,  81, 2310. 

1883-84.  Repairs  to  ps.  with  hired  labor,  84, 
2097. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  71,  211;  73, 235. 

PLANS.    (See  Estimates  and  Projects.) 

Maj.  Overman,  1888,  reported  "existing"  imp. 
sufficient,  88, 2001. 

PRIVATE  WOBK. 

Small  amount  of  dr.,  71, 212. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  McFarland,  1871,  500'  p.  extension,  dr., 
and  blasting  if  required,  $93,347.30,  or  $212,226.60, 
71,212. 

By  Maj.  Gillespie,  1872,  expend  app.  by  building 
p.  on  e.  side  of  chan.,  and  pilework,  73,  235. 

By  Lt.  Col.  Blunt,  1876,  further  p.  extension,  d. 
Chan,  by  dr.,  75,  301. 

Proj.  of  1871  proposed  formation  of  chan.  of  en- 
trance from  Lake  Erie  100'  w.  and  from  6'  to  12'  d. 
by  constr.  of  an  e.  p.  and  dr.,  71,  212;  80,  2133; 
81,2310. 

SURVEYS. 

Sur.  and  ex.  au.  act  July  11, 1870,  70, 32;  assigned 
to  Maj.  W.  MoFarland,  70,  60.    B.,  71, 211. 

Pre.  ex.  au.  act  June  13, 1902.  B.  by  Maj.  King- 
man, Sept.  6,  1902  (H.  D.  37,  58th,  2d)  (unfav.), 
04,  609,  3222. 

Pre.  ex.  au.  act  Mar.  2,  1907.  R.  by  Lt.  Col. 
Townsend,  June  14,  1907  (H.  D.  659,  60th,  1st) 
(unfav.),  OS,  761. 

Maps.    81, 2310. 


'Statement  of  app.,  76,  301.    Recom.  concerning  further  app.,  73,  235;-73,  346;  74,221;  76,ii,345, 
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AFPBOFKIATIONS. 

$5,000. 00,  act  Mar.  3  (sur.). 

10,000. 00, 66,  iii,  33. 

12, 179. 00, 66,  lii,  33. 
1,786.66,  66,  iii,  33. 
3,670.00, 66,  iii,  33v 
6,600. 00, 66,  iii,  33. 

13, 315. 00, 66,  iii,  33. 

15,006.59,  66,  iii,  33. 

10, 000. 00, 66,  iii,  33. 

51,  g5&  00,  66,  iii,  33. 

25,000. 00,  66,  iii,  33. 

30,000. 00, 66,  iii,  33. 
145. 69, 66,  iii,  33. 

20,000. 00, 66,  iii,  33. 

69, 806. 00, 66,  iii,  33. 
*17,000.00,68,24. 
1869^70,  *n3,380. 00, 69, 22. 


.827, 
.829, 
.830, 
.831, 
.832, 
.834, 
.836, 
.837, 
838, 
844, 


.864, 


870, 

.871, 

873, 

874,  . 

,875, 

876, 

,878, 

.879, 

.880, 

,881, 

,882, 

,884, 

,886, 


,897, 
,898, 
,899, 
:900, 

902/ 

1903, 

19041 

905, 
,906, 

.907/ 


.910, 
.911, 
.912, 


20,000.00,71,46. 
*»  636.  77,  78,230. 
1,000.00,73,122. 

30,600.00,75,151. 

.'50,000.00,  75,168. 

58,000.00,76,139. 
100,000.00,78,130,1263. 
100,000. 00,  79,  172, 1695. 
125,000.00,80,2144. 
200,000.00,81,2314 
17.5,000.00,  88,  240L 
100,000.00,84,2103. 

93,750.00,86,1868. 
100,000.00,88,2004. 

75,000.00,90,2780. 
100,000.00,93,2505. 

50,000.  00,  95,  3101. 

80,000.00,96,2947. 
350,000.00,97,3080. 
294,000.00,98,2671. 
175,000.00,99,306L 
175,000.00,00,4068. 
62o,000.00\n„  ,™,i 
la7,000.00/"'''"''^''- 
227,500.00,0.3,2074. 

25,200.00W  5178. 
460,000.00/"*'"'"^ 
830,800.00,05,2340. 
360,000.00,06,1911. 
223,000.00\„-  2084 
200,000.00/"'' 
475,000.00,08,2159. 
337,600.00,09,2134 
616,000.00,10,2294 
200,000.00,11,2495. 
200,000.00,13,2696. 


Total,  7,624,631.61  (iacl.    sales,   etc.,   57,624,- 
666.77, 18,  2696). 

COMMERCE. 

Important,  67,  252,  253,  254. 

Eeport  of  Board  o£  Industry  upon  development 
of  lake  C.  and  necessity  for  increased  H.  facilities, 
88,  2008. 

Description  of,  96,  2950;  98,  2728-2731. 

Large  shipments  of  coal,  96,  2947;  more  tlian 
7,000,000 1.  oMreigM  carried,  1896,  96,  2960. 

Large  and  increasing,  98,  2670,  00,  4067. 

7  new  vessel  lines  ostab.,  05,  2341. 

Marked  reduction  in  rates,  06, 686;  10,  871. 

Diagram  showing  relation  of  toimage,  value,  and 
app.,  11,  2496-2498. 

Tonnage,  1911, 10,949,760  t.,  18, 1103. 


CONTRACTS. 

1866.  J.  E.  &  D.  E.  Bailey,  st.  and  labor,  66, 
iii,  74;  67, 142, 232.  Patrick  Smith,  piles,  66,  iii,  74; 
67, 142,  232.    J.  D.  Palmer  &  Wright,  timber  and 


lumber,  66,  iii,  74;  67, 142, 232.    James  Lovedav, 
irop,  66,  iii,  74;  67, 142, 232. 

1871.  A.  Spaulding,  dr.,  25*  c.  y.,  71, 194;  73, 
229. 

1874.  Hemmingway  &  Garfield,  materials  and 
labor,  75,  303.  Cartwright,  McCurdy  &  Co.,  iron, 
76, 303. 

1875.  C.  H.  Strong,  materials  and  labor,  76,  ii, 
559.    W.  H.  MoCurdy,  uron,  76,  ii,  569. 

1877.  W.H.  McCurdy,  iron,  77,964.  Ferris  & 
Garfield,  materials  and  labor,  77, 964;  79, 1697. 

1878.  W.  HTMcCurdy,  iron,  79,  1697.  F.  H. 
Colton,  timber  and  labor,  79, 1697. 

1879.  C.  H.  Strong,  timber  and  labor,  79, 1697. 
O.  Sherwood  and  3 .  Geissendorler,  break'r  constr., 

80,  2145.    G.  Worthington  &  Co.,  iron,  80,  2145. 

1880.  P.Smith,dr.,30(to.y.,8O,2146.  J.Bar- 
rett, iron,  81, 2314.    J.  C.  Williams,  break'r  constr., 

81,  2316. 

1881.  J.  Stang,  pile  protective  works,  81, 2315. 
C.  G.  Hubbell,  iron,  81,  2316.  Sherwood,  Strie- 
berger  &  Geiss^idorfer,  material  and  workmanship, 
81  2317 

1888.'  W.  H.  McCurdy,  iron,  83, 1909.  L.  P.& 
J.  A.  Smith,  materials  and  labor,  83, 1910.  W.  P. 
Stanton,  driftbolts  and  boat  spikes,  2A0  and  2rh!t 
lb.,resp.,83,1910.  ^^ 

1884.  J.  Stang,  repair  of  lake  arm  of  break'r, 
85  2232 

1885.'  L.  P.  &  J.  A.  Smith,  fining  st.,  $5.60  cord, 
86, 1868. 

1886.  L.  P.  &  J.  A.  Smith,  foundation  St.  tor 
break'r,  87, 2318,  2322. 

1887.  L.  P.  &  J.  A.  Smith,  break'r  constr.,  87, 
2318,  2322.  B.  S.  Horton  constr.  of  break'r  parapet, 
87  2319  2322 

1888.'  W.'m.  Pattison,  driftbolts  and  spikes, 
spikes,  2i^  lb.,  89,  2323.  Eflley  Island  Lime 
and  Transport  Co.,  foundation  St.,  $4.89  cord.  J  B. 
Donnelly,  st.  and  timber,  $65,268,  89,  2324.  A. 
Lacour,  iron,  $3,926,  89, 2324. 

1890.  Kelley  Island  Lime  &  Transport  Co.,  st., 
$10,680,  91, 2857.  L.  P.  &  J.  A.  Smith,  break'r  ex- 
tension, $47,964,  91,  2867.  W.  M.  Pattison,  iron, 
$3,147,  91, 2857.  Carkin,  Stickney  <Si  Cram,  dr.,  25* 
c.  y.  91  2859. 

1893.'  L.  P.  &  J.  A.  Smith,  constr.  of  breakr., 
approx.  total,  $69,825.37,  93, 3080. 

1893.    Sadler  &  Allen,  dr.,  14i{  c.  y.,  93, 3080. 

1896.  J.  B.  Donnelly,  constr.  of  e.  p.,  approx. 
total,  $27,484.77,  96,  2948. 

1897.  Hunkin  Bros.,  repair  of  break'r,  approx. 
total,  $413,843.78,  97, 3081. 

1898.  J.  B.Donnelly,  furnishing  St.  in  place  for 
foundation  of  e.  break'r,  92*  t.,  98, 2671. 

1899.  W.  A.  McGillis  &  Co.,  dr.,  11.95*  c.  y. 
(70,000),  99,  3063. 

1903.  The  L.  P.  &  J.  A.  Smith  Co.,  dr.;  Hughes 
Bros.  &  Bangs,  imp.  and  enlargement  of  H.  (e.  divi- 
sion); Hughes  Bros.  &  Bangs,  imp.  and  enlarge- 
meQt  of  H.  (w.  division);  the  L.  P.  &  J.  A.  Smith 
Co.,  imp.  of  main  entrance  to  H.,  03, 2076. 

1905.  The  Hunkin  Bros.  Constr.  Co.,  repairing 
shore  end  of  w.  break'r;  The  L.  P.  &  J.  A.  Smith 
Co.,  dr.,  06, 1910, 1911. 

1907.  The  Great  Lakes  Dredge  &  Dock  Co., 
dr.,  08, 2160. 

1909.  The  Breakwater  Co.  (successors  to 
Hughes  Bros.  &  Bangs),  further  extension  of 
break'r,  09, 2135;  The  Great  Lakes  Dredge  &  Dock 
Co.,  dr.,  10,2294. 

1910.  The  Great  Lakes  Dredge  &  Dock  Co.,  dr., 
17*  c.  y.,  163, 812  c.  y.,  10, 2496;  Great  Lsikes  Constr. 
Co.,  break'r  repairs,  31,366  t.  St.,  30,646  t.  in  place 
at  $1.30  and  720 1.  in  placeat  $3, 11,  2496;  13,2697. 
The  Breakwater  Co.,  break'r  constr.  and  removal, 
237,000 1.,  at  $1.30  t.  in  place;  removing  1,725  1.  f. 
break'r,  at  $10 1.  f.,  11, 2496;.  18, 2697. 


*  Allotment. 

iSur.— Bs.,  1825,  est.  $27,663.91;  1833,  est.  $13,315;  Nov.  15,  1837,  est.  $120,350.20,  $17,6 
1865,  est.  $59,806.    (H.  D.  482,  56th,  2d.) 
'  Said  to  be  $12,000,  69, 137. 
8  Difference  betweea  $1,000  and  the  amount  which  reverted  to  the  Treas. 


J.20;  Oct.  14, 


r  See  pp.  14-22  for  I 
Lexplanatlons,  etc.  J 
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DOCUMENTS.    (Not  printed  in  reports.) 

All  details  ol  projs.  and  operations  prior  to  1864. 
Bs.  ol  Col.  T.  J.  Cram,  dated  Nov.  2,  1864,  66,  24; 
and  Feb.  1, 1867,  66,  iv,  142. 

ENGINEERS. 

Chiet  of  Engineers.  R.,  66,  S,  ii,  37,  41,  iii,  5, 
33,iv,20;  67,29,30,252;  68,24,41;  69,22,37;  70, 
48;  71,46;  73,44;  73,44,46,122;  74,50,53;  75, 
65,  57,  151,  168;  76, 108,  139,  ii,  559;  77,  114,  115; 
78,  129,  130;  79,  172;  80,  226;  81,  309;  83,  304; 
83,312;  84,315;  85,340,2232,2233;  86,344;  87, 
300;  88,274,2005;  89,325;  90,294;  91,370;  98, 
349;  93,  400; '94,  375;  95,  409;  96,  363;  97,  458; 
98,  447,  455;  99,  530,  536;  00,595,  604;  01,  578,  585, 
3277;  03,  500;  03,  549;  04,  600;  05,  611;  06,  685; 
07,  707,  717;  08,  752;  09,  789;  10, 869;  11,  923;  13, 
1101. 

Boards: 

1875.  To  consider  subject  of  breat'r;  various 
plans  discussed.  Eecom.  a  closed  brealc'r  with  area 
of  200  acres.  Adjourned  to  await  ex.  of  lake  bed,  7S, 
308.  Beassembled  and  selected  the  w.  side  of  tbe 
city  front  for  its  location,  and  recom.  its  constr.  as  fol- 
lows: "W.  side,  1,000'  pile  p.  from  shore  line  to  15'  of 
water,  thence  1,400'  of  cribwork  extending  to  27' 
water.  N.  side,  4,700'  of  cribwork  nearly  parallel 
"with  the  shore.  B.  side,  extension  of  the  w.  H.  p. 
600',  leaving  an  entrance  300'  in  w.  to  new  H.  Est., 
$1,373,000.  R.,  75,  308.  (Col.  Woodrufl,  Lt.  Col. 
Blunt,  Majs.  Comstock  and  Wilson.) 

Constituted  by  S.  O.  No.  98, 1884,  Corps  of  Engi- 
neers (Lt.  Cols.  McFarland  and  Wilson  and  Maj. 
Overman),  85, 2234. 

Appointed  to  revise  plans  imder  which  e.  break'r 
is  being  constr,,  revision  made  necessary  by  settle- 
ment of  sand  core  break'r  (DO.'s  plan,  approv.), 
07, 2080. 

In  charge: 

Col.  T.  J.  Cram,  1864-68.  K.,  66, 13,  22,  24,  45, 
iv.  19-25,  69-75;  67,  41,  48,  230-233. 

Maj.  W.  McFarland,  1868-70.  B.,  68,  155;  69, 
133"  70  178 

C'apt.'a.  L.  GiUespie,  1870-72.  71,  45.  E.,  71, 
193'  73  229 

liaj.  F.  Harwood,  1872-74.  73,42.  B.,  73,337; 
74, 222.    On  sur.  for  H.  of  refuge,  74, 232-238. 

Lt.  Col.  C.  E.  Blunt,  1874-77.  77,  215.  B.,  76, 
302,  304;  76,  ii,  658;  77,  963,  964. 

Maj.  W.  McFarland,  1878.    B.,  78, 1261, 1263. 

Maj.  J.  M.  Wilson,  1878-83.  B.,  79,  1691;  80, 
2135;  81, 2310;  83, 2398. 

Maj.  L.  C.  Overman,  1883-92.  B.,  83, 1905;  84, 
2097;  85, 2227; -86, 1863;  87,2317;  88,2001,2006; 
89, 2319;  90, 2777;  91,  2853. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  B.,  93, 2603;  93, 
3075;  94,2409;  95,3100;  96,2939;  (Col.)  97, 3075; 
•98,  2661,  2724;  99,  3057,  3075;  00,  4063. 

Maj.  D.  C.  Kingman,  1901-05.  B.,  01, 3244;  03, 
2269;  03, 2071;  04, 3174;  (Lt.  Col.)  OS,  2336. 

Maj.  C.  McD.  Townsend,  1906-07.  E.,  06,  1906; 
(Lt.  Col.)  07, 2079. 

Lt.  Col.  John  Mfllis,  1908-.  E.,  08,  2155;  09, 
2132;  (Col.)  10,  2292;  11,  2493;  13,  2694. 

Assistants: 

Maj.  F.  U.  Farquhar.    Est.  by,  66,  iv,  19,  71. 
Capt.  M.  B.  Adams,  75, 53.    In  immediate  charge 
ofH..  75,292,304. 
G.  E.  FeU,  74, 233. 

F.  S.  Burrows.    E.,  98,  2675. 
W.T.  Blunt.    B.,  98,2732. 

G.  T.  Nelles.  B.,  01,  3249;  03,2272;  03,2076; 
04,  3180;  05,  2341. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Cram,  proposed  extension,  359,806,  66, 
23.  IV,  73;  addl.  to  complete  existing  proj.,  S3,691; 
addl.  for  chan.  for  vessels  drawing  14'  water,  $130,- 
000, 67, 262. 

By  Maj.  Harwood,  break'r  for  H.  of  refuge,  $500 
1.  f.;  aggregate,  $4,000,000,  74,  237. 

By  Lt.  Col.  Blunt,  break'r  in  4-fathom  water, 
(521,000;  in  5-fathom  water,  $1,155,000,  75, 305, 306. 

By  BE.,  break'r,  $1,373,000;  softness  of  the  lake 
bed  might  increase  the  cost  25%,  75, 310. 


By  Chief  of  Engineers,  modified  to  $1,800,000, 
76,  303.  To  complete  existing  proj.,  $1,600,000, 
79, 173, 1695. 

LEGAL  PEOCEEDINGS. 

Part  of  proj.  delayed  because  of  difficulty  m  ob- 
taining necessary  land,  97,  3078;  98,  2666;  00, 
4067. 

Claim  in  hands  of  Dept.  of  Justice  tor  collection, 
against  owners  of  barge  John  Fritz;  damages 
($2,315.67)  done  in  collision  with  w.  p.,  01,  3247. 

Petition  submitted  to  War  Dept.  by  property 
owners  tor  estab.  of  H.  lines  along  the  H.  front 
from  East  9th  St.  to  Gordon  Park;  referred  by  the 
Chief  of  Engineers  to  mayor  of  Cleveland;  a  E.  and 
H.  commission  appointed  by  mayor,  11, 2495. 

Lease  of  water  front  of  U.  S.  Marine  Hospital  by 
Cleveland  Yacht  Club  should  be  terminated;  pre- 
vents constr.  of  storehoase  provided  for  by  act 
Mar.  2, 1907,  13,  2695. 

OBSTBTJCTIONS. 

Filling  of  H.,  1900,  preventable,  99, 3078. 

OPEEATIONS. 

1865.    Repairs  to  w.  p.,  66,  22. 

1867-68.    450 1.  f.  of  w.  p.  built,  68,  41. 

1868-69.  60'  added  to  w.  and  400'  to  e.  p.,  69, 
133. 

1869-70.  17,')'  added  to  e.  p.,  making  ps.  of 
equal  length;  w.  p.  repaired,  70, 178. 

1870-71.  Repairs  to  e.  pierhead,  dr.  9,500  c.  y., 
71,  47. 

1871-73-  65,664  c.  y.  sand  and  gravel  removed; 
e.  and  w.  ps.  repaired  by  day  labor,  73,  229. 

1874.    Repairs  to  ps.,  74,  222. 

1875-76.  Repairs  to  ps.  by  contract,  75,  303. 
Repairs  to  e.  p.  in  progress,  77,  964.  333'  of  pils 
p.  for  break'r  completed,  76,  ii,  558. 

1876-77.  1,150'  of  pile  p.  nearly  completed, 
77, 964. 

1877-78.  Substr.  of  break'r  extended  300'  by 
6  cribs,  each  60'  1.;  repairs  to  e.  p.,  78,  129,  130, 
1261, 1263. 

1878-79.  600  1.  f.  of  cribwork  sunk,  500  1.  f.  of 
superstr.  built,  and  st.  foundation  prepared  for 
1,000 1.  f.  of  cribwork  for  break'r;  repairing  ps.  and 
dr.  at  month  of  E.,  79, 172, 1693. 

1879-80.  800  1.  f.  cribwork  sunk,  1,054  1.  f. 
superstr.  built,  208  c.  y.  st.  placed  in  pile  portion 
of  break'r,  550 1.  f.  foundation  completed  upon  new 
break'r,  80,  2142;  737  1.  f.  w.  p.  superstr.  rebuilt, 
80  1.  f.  e.  p.  repaired,  12,802  c.  y.  dr.  at  mouth  of 
Cuyahoga  B.,  80, 2143. 

1880-81.  Method  of  break'r  constr.:  700  I.  f. 
cribwork  sunk  and  700  1.  f.  of  superstr.  built,  81, 
2312. 

1881-83.  620  1.  f.  pile  protection  built,  repairs 
to  541 1.  f.  of  e.  p.  and  500 1.  f.  of  w.  p.,  700  1.  f.  su- 
perstr. iUled  with  St.,  360 1.  f.  riprapped  with  heavy 
St.,  1,800  1.  f.  foundation  completed,  1,100  1.  f.  crib- 
work, 83,  2399,  2400.  Abstract  of  materials  used 
in  constr.  of  1,004 1.  f.  of  break'r,  83,  2403. 

1883-83.  Repairs  to  U.  S.  boathouse,  4,000 
c.  y.  dr.  bet.  ps.,  minor  repairs  to  new  break'r, 
950  1.  t.  foundation  built,  1,600  1.  f.  cribwork  sunk, 
1,350  1.  t.  superstr.  completed,  83,  1906,  1907,  1908. 

1883-84.  21,122  c.  y.  dr.  from  bet.  ps.,  repairs 
to  break'r  injured  by  collision,  repairs  to  settled 
part  of  break'r,  506  1.  f.  foundation  built,  950  1.  f. 
cribwork  placed,  1,900  1.  f.  of  break'r  riprapped, 
1,912  1.  f.  superstr.  built,  84,  2098,  2099,  2100,  2101. 
Proj.  of  1875  completed,  85,  2228. 

1884-85.  163  1.  f.  decking  of  e.  p.  renewed, 
80'  of  decking  of  w.  p.  renewed.  Repairs  to  e.  p. 
cribs,  repairs  to  U.  S.  Engineers'  boathouse,  re- 
pairs to  break'r,  junction  of  crib  top,  and  lower 
course  of  superstr.  closed  by  boiler-iron  plating, 
86,2228,2229. 

1886-86.  988  cords  St.  placed  in  lake  arm 
superstr.,  86,  1864.  160  cross-ties  spliced  and  re- 
placed, 2,120 1.  St.  placed  in  break'r,  86, 1865. 

1886-87.  Progress  on  formation  of  foundation 
of  break'r,  repairs  to  ps.  and  break'r,  87,  2318. 

1887-88.  Foundation  of  1,200  1.  f.  of  break'r 
completed  by  deposit  of  4,620  cords  of  st.;  600  1.  f. 
of  break'r  parapet  and  superstr.  completed;  3,530 
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1.  f.  of  parapet  -wall  built;  repairs  to  ps.  and  superstr. 
by  hired  labor,  88,  2002,  2003. 

1888-89.  Superstr.  placed  on  7  cribs  by  hired 
labor;  7  cribs  placed  and  filled  under  contract; 
repairs  to  ps.  and  break'r  by  hired  labor,  89,  2320, 
2321. 

1889-90.  550  1.  f.  of  break'r  completed  under 
contract;  repairs  to  ps.  by  hired  labor;  3,250  c.  y. 
dr.,  90,  2778. 

1890-91.  13,300  c.  y.  dr.  from  Chan.  bet.  ps. 
and  from  breai'r  basin;  extension  of  e.  break'r 
begun,  91,  2854. 

1891-9^.  4,786  0.  y.  dr.;  repairs  to  break'r, 
93, 2503. 

1893-93.  4,252  c.  y.  dr.,  93,  3076;  dr.  in  prog- 
ress, and  extension  of  e.  break'r  in  progress,  93, 
3077. 

1893-94.  In  connection  with  previous  year, 
142,998  0.  y.,  s.  m.,  dr.,  and  450  1.  f.  e.  break'r  ex- 
tended, 94, 2410. 

1894-9S.  W.  break'r  repaired,  95,  3106;  re- 
moval of  200 1.  f.  of  w.  break'r  in  progress,  9S,3104; 
and  H.  line  on  e.  side  of  R.  changed,  95, 3105. 

1895-96.  Opening  of  w.  break'r,  commenced 
in  previous  year,  completed,  96,  2940;  and  11,033 
c.  y.  dr.,  96,  2941. 

1896-97.  Old  e.  p.  removed  and  replaced  with 
new  p.,  97,  3076;  64,323  c.  y.  dr.,  and  repairs  made 
to  break'r,  97, 3077. 

1897-98.  Repair  of  w.  break'r  in  progress, 
98,  2662;  storehouse  erected  on  w.  p.,  small  SS. 
purchased,  and  extension  of  e.  break'r  in  progress, 
98,  2664,  2665. 

1898-99.  Concrete  superstr.  of  w.  break'r 
under  constr.;  foundation  of  riprap  st.  for  e.  break'r 
extension  completed;  15,648  c.  y.  dr.;  constr.  of 
part  of  w.  p.  in  progress;  damaged  works  repaired 
vphotographs),  99,  3057. 

1899-00.  Concrete  superstr.  of  w.  break'r  in 
progress  of  constr.  (photographs;  sketch  map); 
completion  of  e.  break'r  and  reconstr.  of  w,  p.  in 
progress;  repairs  made  to  old  w.  break'r;  620,792 
c.  y .  dr.  (photographs),  00,  4064. 

1900-01.  Work  in  progress  on  the  renewal  of 
superstr.  of  w.  break'r,  extension  of  e.  break'r,  re- 

Eair  and  renewal  of  js.,  and  dr. ;  damages  to  w.  p.  by 
arge  Jolm  Fritz  repaired,  cost,  12,315.67,  01, 3245, 
3247,  3249. 

1901-03.  Work  in  progress  on  renewal  of 
superstr.  of  w.  break'r  and  extension  of  e.  break'r; 
damage  done  by  SS.  Superior  in  collision  with  e.  p. 
repaired  (cost,  J9D,  refunded  by  owners),  03,  2269, 
2272  2275. 

1903-03.  Eenewine  superstr.  of  w.  break'r,  re- 
pairs to  e.  break'r  and  dr.  continued,  03, 2072. 

1903^4.  Renewing  superstr.  of  w.  break'r 
completed;  repairs  on  e.  break'r  continued;  work 
on  new  entrance  to  H.  in  progress  and  about  17% 
completed:  break'r  extension  continued  and  about 
13%  completed,  04, 3174,  3176,  3180. 

1904-05.  W.  break'r  repairs  completed,  total 
costS438,726.13;  sheathing  e.  break'r  continued;  e.j. 
at  mouth  of  Cus^ahoga  R.  repaired;  work  on  main 
entrance  and  break'r  extension  continued;  dr.  Bur- 
ton completed  and  delivered,  05,  2335,  2341. 

1905-06.  Repair  and  reconstr.  of  662'  shore  end 
of  w.  break'r  with  concrete  begun;  imp.  of  main  en- 
trance and  break'r  constr.  continued;  256,580  c.  y. 
dr.  from  w.  basin;  dr.  Surton  removed  68,080  c.  y. 
from  e.  basin,  06, 1906, 1909, 1910. 

1906-07.  Repairs  to  shore  end  of  w.  break'r 
completed;  main  entrance  work  and  break'r  exten- 
sion continued;  980,820  c.  y.  dr.  and  26,474  e.  y.  re- 
moved by  dr.  Mdumee,  07, 2079,  2081. 

1907-08.  Main  entrance  imp.  continued;  e. 
break'r  constr.  continued;  65,295  c.  y.  dr.  from  w. 
basin;  33,185  c.  y.  dr.  from  e.  basin,  completing  con- 
tract, a  total  of  1,270,586  c.  y.  having  been  removed, 
08,  2155,  2167. 

1908-09.  Main  entrance  imp.,  consisting  of  2 
pierheads,  w.  break'r,  e.  break'r,  w.  protection  and 
e.  protection,  completed;  extension  of  main  break'r 
continued,  w.  division  completed,  1908;  740,333  o.  y . 
removed  from  w.  basin,  completing  contract,  a  total 
of  801,628  c.  y .  having  been  removed;  wharf  constr. 
at  foot  of  Erie  St.  begun,  09, 2132-2134. 

1909-10.  Further  extension  of  e.  break'r  con- 
tinued; 232,803  0.  y.  dr.  from  shoals  in  e.  and  w. 


basins  and  entrance  chan.;  constr.  of  wharf  at  foot 
of  Erie  St.  completed  (cost,  $84,628.15);  dr.  Maumee 
removed  2,290  c.  y.  from  shoal  at  foot  of  E.  9th  St., 
10,  2292,  2293. 

1910-11.  222,120.9 1.  riprap  placed  in  extension 
of  break'r;  163,812  c.  y .  dr.  from  e.  and  w.  basin  and 
entrance  chan.;  1,686.7 1.  st.  used  in  repairs  to  tim- 
ber section  e.  break'r;  14,448  o.  y.  dr.  from  shoal  in  e. 
basin;  63,385 1.  riprap,  etc.,  used  in  closing  gap  bet. 
timber  and  rubble  mount  section  e.  break'r,  11, 
2493. 

1911-13.  124,788.3  t.  large  st.  and  quarry  run 
St.  placed  in  extending  main  break'r  eastward; 
93,911.1 1.  riprap  st.  and  quarry  waste  used  in  clos- 
ing gap  bet.  timber  section  of  e.  break'r  and  rubble 
mount  section;  20,946  c.  y.  dr.,  13,  2694. 

PHTSICAI.  CHABACTEBISTICS. 

D.  of  water  on  outer  bar  diminished  5'  during  vio- 
lent storms,  71, 194. 

Character  of  lake  bottom,  75, 304. 

Description  of,  74,  233;  75,  309;  93,  3077;  94, 
2410;  95,  3102;  97,  3078;  98,  2665,  2669,  2670,  2726. 

In  1897  the  officer  in  charge  did  not  deem  it  ad- 
visable for  physical  reasons  to  abandon  constr.  of 
shore  arm  of  break'r,  as  at  that  time  planned,  98, 
2725. 

Storms  damaging  works  (photographs),  00, 4066. 

Surs.  made  1901-02  indicate  an.  deposit  of  silt 
amounts  to  40,000  c.  y.,  03,  502. 

Silt  deposit,  floods  and  discharge,  04,  3176,  3186. 

Silt  shoals  in  H .  too  light  to  be  removed  efficiently 
by  dr.  Burton,  06,  2336,  2343. 

Storm  on  Lake  Erie,  Oct.  26, 1906,  caused  consid- 
erable settling  in  the' 2,000'  of  completed  e.  break'r 
where  much  sand  had  been  used  as  core  filling,  07, 
2080. 

A  25'  chan.  at  B.  mouth  provided;  large  outer 
H.  available  for  docks,  and  an  anchorage  nearly 
constr.,  11,925. 

TJ.  S.  dr.  Miumee  wrecked  near  main  entrance; 
ra^od  and  towed  to  local  shipyard,  and  hull  re- 
paired, 13, 2696. 

PLANS.    (See  Estimates  and  Projects.) 

Sketches  of,  suggested  for  a  H.  of  refuge  by  Board 
of  Trade  of  Cleveland,  74,  234. 

By  P.  C.  Watmough  and  Maj.  Harwood,  74, 236. 

By  Lt.  Col.  Blunt  and  Maj.  Harwood,  75,  306. 

Discussion  of  pfle  ps.,  66,  iv,  19,  20,  69-72;  68, 
156;  69, 133-136;  73,  338. 

Bids  received  for  break'r  constr.  considered  ex- 
cessive; readvertised  with  substitution  of  lake 
sand  as  core  of  break'r;  privilege  also  allowed  to 
quarry  St.  on  West  Sister  Isld.  ip  Lake  Erie  be- 
longing to  U.  S.,  03,  2072. 

By  Maj.  Kingman,  imp.  of  land  owned  by  U.  S. 
in  Cleveland  H.  and  used  by  marine  hospital; 
plan  presented  for  dock  constr.,  etc.;  est.,  §500,000^ 
03,  2073. 

Specifications  for  break'r  called  for  a  sand  core; 
upon  constr.  20%  of  sand  escaped  through  the  st.; 
plans  modified,  04, 3176. 

By  Lt.  Col.  Townsend,  approv.  by  a  BE.,  for 
completing  e.  break'r  by  using  quarry-run  st.  con- 
tainmg  not  more  than  25%  st.  weighing  less  than 
1  ton  m  substitution  for  sand  filling  of  orig.  spec, 
07,  2080. 

PKIVATB      (CITY      AND      COBPORATE) 
WORK. 

Dr.  by  the  city  on  bar,  66,  22. 

E.  p.  in  possession  of  private  parties,  66,  22,  23, 
il,  37. 

The  Cleveland  &  Pittsburgh  RR.  Co.  permitted 
to  use  a  portion  of  the  e.  p.,  agreeing  to  keep  it  in 
repair,  77, 965. 

Dr.  bv  city,  90,  2778;  94,  2410. 

Dr.  and  other  work,  by  city,  01,  3246;  03,  2270; 
03, 2083;  04, 3187;  05,  2348. 

Considerable  amount  of  filling  in  rear  of  IT.  S. 
wharf  done  by  citv,  with  au.  of  U.  S.;  area  so  re- 
claimed will  be  valuable  to  the  U.  S.,  13,  2695. 

Cuyahoga  R.  has  navigable  d.  of  20'  for  5J  m. 
above  H.,  and  is  maintamed  by  local  authorities, 
13, 1103. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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PKOJECTS.    (Se«  Estimates  and  Plans.) 

Orig.  ps.  at  mouth  ol  Cuyahoga  E.  and  dr.;  de- 
tails not  known  (see  map),  66,  23. 

By  Col.  Cram,  repairs  of  ps.,  66, 13,  22.  Exten- 
sion of  w.  p.  500'  and  e.  p.  S75',  18'  w.  and  5'  above 
water,  66,  23.  Pile-pier  constr.  adopted  for  p. 
extension  instead  of  eribs,  66,  iii,  5,  20. 

By  Maj.  Gillespie,  repairs  of  ps.  by  day  labor, 
and  dr.  to  18'  by  contract,  71, 193, 194;  completed, 
78, 229. 

By  Maj.  Harwood,  repairs  to  ps.  by  day  labor, 
73  ^37*  74  222 

By  Lt.  Co'l.  Bhmt,  repairs  to  e.  p.,  77,  965. 

By  BE.,  as  finally  adopted,  75,  303. 

By  Lt.  Col.  Blunt,  shore  arm  of  brealc'r  by  con- 
tract as  far  as  available  funds  would  allow,  75, 303. 

Bv  BE.,  1876,  break'r  on  w.  side  of  mouth  of 
Cuyahoga  B.;  est.,  !(1,800,000,  80,  2141,  2143;  85, 
2228.  Modification  by  Chief  of  Engineers,  75,  303; 
80,  2141.  Completed  in  1883;  cost,  $800,000,  86, 
2228.  Modified  in  1884  by  BE.,  by  addl.  break'r 
with  parapet;  est.,  $500,000,  85,  2235;  87,  2317, 
2319.  Amount  required,  in  1888,  for  completion 
of  above  proj.,  incl.  app.  of  1888,  $219,250. 

In  1888  Maj.  Overman  proposed  to  extend  lake 
arm  of  e.  break'r  from  about  1,100'  to  3,500'  in  1., 
then  incline  toward  the  shore  on  a  line  parallel 
with  the  "present"  proj.  break'r,  and  constr.  2.000 
1.  f .  of  break'r,  malting  total  of  5,600 1.  J.  for  e.  break'r, 
and  increasing  anchorage  space  beyond  the  16' 
curve  from  75  to  200  acres.  Est.,  proposed  exten- 
sion, $300,000.  Total  in  1888,  for  completion  of 
orig.  and  revised  proj.,  $519,250,  88,  2004,  2006. 

By  Lt.  Col.  Smith,  1S92,  dr.  chan.  and  approach 
to  anchorage,  and  extension  of  break'r,  at  cost  of 
about  $25,000,  93, 3076. 

In  1892-93  Lt.  Col.  Smith  est.,  after  revising  the 
existing  proj.,  that  it  would  cost  $563,000  to  imp. 
the  H.,  93,  3078. 

By  Lt.  Col.  Smith,  1894,  removal  of  200'  of  su- 
perstr.  of  w.  break'r,  that  currents  might  pass 
through  w.  anchorage  to  remove  and  prevent 
settlements  of  sewage;  est.,  $5,000,  95,  3104. 

By  Lt.  Col.  Smith,  1895-96,  rebuilding  the  e.  p. 
as  far  as  could  be  done  vrith  available  funds,  subsfr. 
to  be  built  of  cribwork  filled  with  St.,  the  superstr. 
of  concrete  masonry,  93,  3105. 

By  Lt.  Col.  Smith,  1S96,  renewing  322  1.  f.  of  the 
e.  p.  and  1,478  1.  f.  of  the  w.  p.;  w.  chan.  to  260' 
for  dr.;  constr.  of  5,440 1.  f.  w.  break'r,  and  sheath- 
ing laoBS  of  cribs  of  e.  break'r;  est.,  $860,000,  96, 
2940,  2952. 

By  Col.  Smith,  1898-99,  d.  the  H.  to  21'  bet.  ps. 
n.  of  the  EE.  br.,  and  from  H.  line  to  a  line  60' 
from  break'r  and  to  25'  over  shoal  at  entrance  on 
the  e.;  est.,  $181,000.  Est.,  26'  d.  instead  of  21', 
$368,000  (not  adopted),  99,  3077;  25'  adopted  act 
June  13,  1902;  est.,  $478,400,  99,  3061,  3076-78;  13, 
1101. 

Break'rs  of  st.  commended,  GO,  4065. 

(See  Legal  proceedings.) 

History  of,  01,  678. 

By  Col.  Smith,  1900,  au.  act  June  13,  1902,  new 
entrance  to  H.  and  extension  of  break'r,  e.  to  city 
limits  (for  full  proj.  see  01, 3278);  modified  in  above 
act  by  a  proviso  requiring  that  workbe  discontmued 
on  the  shoreward  return  of  the  e.  break'r,  and  also 
by  requiring  that  extension  should  be  in  the  pro- 


longation of  center  line  of  main  break'r;  $500,000 
app.  and  addl.  expend,  au.  not  exceeding  $2,300,000; 
act  also  app.  $126,000  for  imp.  of  H.  and  mainten., 
and  au.  expend,  of  $40,000  for  dr.;  tptal est.,  $4,481,- 
456.    01, 3277-3299;  03,  601,  2269. 

$2,800,000  au.  act  Jtme  13, 1902,  increased  by  $900,- 
000  by  act  Mar.  3, 1907;  also  au.  by  same  act,  $98,000 
for  constr.  of  U.  S.  dock  at  foot  of  Erie  St.  (H.  D. 
270,  59th,  2d),  07,  708. 

Au.  act  June  25,  1910,  for  timber  portion  of  e. 
break'r,  with  new  e.  break'r  extension,  and  removal 
of  inclined  break'r,  10,870. 

SECEBTART  OF  WAR. 

Approves  reoom.  of  Chief  of  Engineers  for  proj ,  for 
H.  of  refuge,  75,308. 

Au.  act  Aug.  14,  1876,  to  make  agreement  with 
EE.  company  for  use  and  occupancy  of  the  e.  p., 
76,ii,  139. 

SURVEYS. 

By  Col.  Eaynolds,  1865,  66,  25. 

ForH.  of  refuge,  1873,  by  Maj.  Harwood.    B.,  74, 

For  break'r,  1874,  by  Lt.  Col.  Blunt.    R.,  76, 304. 

Of  Chan.  bet.  ps.,  1881,  81,  2311. 

Ex.,  1885,  of  condition  of  superstr.  of  break'r,  86, 
1864. 

Hydrographic  sur.  made,  1892,  by  Lt.  Col.  Smith, 
93, 3076;  one  of  thechan.  break'rs  to  the  Lake  Shore 
&  Michigan  By.  br.,  made  by  the  same  officer,  1895, 
95,3105. 

Entire  bottom  of  the  w.  side  of  the  H,  shore  line  to 
thebreak'r,ex.,1896-96,  bvLt.Col.  Smith,  96,2942. 

Sur.,  break'r  at  H.,  with  view  to  determining  ad- 
visability of  changing  the  plan  so  as  to  abandon  the 
proposed  e.  chore  arm,  and  in  lieu  thereof  extending 
break'r  e.  in  a  general  direction  parallel  with  the 
shore.  Au.  act  June  3,  1896,  made  by  Col.  Smith, 
1897,  98,  2724. 

Minor  surs.,  99, 3059. 

Besolution  of  Congress,  1899,  called  for  E.  on 
necessity  and  probable  cost  of  partly  restoring  H. 
d.    R.  by  Col.  Smith  (see  Projects),  99, 3075. 

Au.  act  June  6, 1900;  made  by  Col.  Smith  (H.  D. 
118,  56th  2d),  01,  685,  3278,  3285. 

Made  by  Maj.  Kingman,  03,  502;  03,  2083;  04, 
3175,3176. 

Au.  act  Mar.  3, 1905,  for  obtaining  wharf  room  for 
storage  of  TJ.  8. property;  made,  1905,  by  Maj.  King- 
man; est.,  $98,000  (H.  D.  270,  59th,  2d),  07, 717. 

Sur.  and  est.  au.  act  Feb.  27, 1911,  for  imp.  Cuya- 
hoga B.  from  mouth  to  a  more  s.  connection  with 
the  Ohio  Canal;  sur.  made,  R.  1912,  by  Col.  MiUis, 
13,  nil,  2696. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18,1101. 

Maps  (H.  D.  270,  59th,  2d): 

N.andnw.lakes,showinglocation  of  imp.,  66,24. 

H.,  showing  condition  of,  in  1865,  66,  24. 

Sketches  of  proposed  H.  of  refuge,  74,  235;  76, 
306. 

81,2310;  83,2400;  88,2006,2010;  91,2866;  94, 
2412;  95,3106;  96,2952;  97,3080;  98, 26/6  (photo- 
graphs, 99, 3059;  00,4068);  03,2080;  04,3186;  09, 
2134;  10,  2294;  11,  2494. 


QQ-36    CLEVELAND,  OfflO.     (Old  Cuyahoga  river  bed.) 


ENGINEERS. 

Chief  of  Engineers. 


B.,  84, 318;  85, 344,  2249. 


In  cbaree: 

Mai.  J.  M.  Wilson,  1884.    R.,  84,  2110. 
Maj.  L.  C.  Overman,  1885.    R.,  85, 2249. 

PHTSICAI,  CH.4RACTERISTICS. 

Old  E.  bed  described,  84,  2110;  85, 2250. 


SURVEYS. 

Ex.  au.  act  Aug.  2, 1882,  and  July  6,  1884;  mado 
by  Majs.  Wilson  (tt.  unfav.  to  immediate  imp.)  and 
Overman  (R,  fav.),  84,  2110;  (CW.  E.  R.  unfav.). 
85, 2249. 
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QQ-37 


CHAGRIN  RIVEK,  OHIO. 


COMMERCE.    ' 

None  of  impoitance,  81, 2340;  87,  2334. 


ENGINEERS. 
Cbiel  of  Engineers.   R.,SO,  S 

328. 


81,314;  89, 


In  chaTgc: 

Maj.  J.  M.  Wflson.    K.,  81,  2339. 

Maj.  L.  C.  Overman.    R.,  87,  2333;  89,  2337. 

FHYSICAIi  CHARACTERISTICS. 

Description  of;  flows  into  Lake  Erie  atout  10  m. 
w.  of  Faurport,  Ohio,  89,  2337. 


PLANS. 

By  Maj.  Wilson,  1881,  diverting  stream  into  main 
Chan,  by  cutting  oil  w.  branch  at  its  head;  2  ps., 
1,400'  and  1,300'  1.,  rcsp.,  to  extend  into  lake  on 
either  side  of  main  chan.,  and  for  dr.  bet.  ps.  Est., 
$200,420,  81,  2339,  2340. 


STJRVEyS. 

Au.  act  June  14, 1880;  made,  1880,  by  Maj.  Wilson, 
80, 228. 

Ex.  of  mouth  au.  Av^.  6,  188C;  made  by  Maj. 
Overman  (R.  unfav.),  87,  2333. 

Ex.  (near  Willoughby)  au.  act  Aug.  11,  1888; 
made,  1889,  by  Maj.  Overman  (R.  unfav.),  89, 2336. 


QQ-3S    FAIBPORT  HARBOR  (Grand  River  Harbor),  OHIO.' 


APPROPRIATIONS. 


1825, 
1826, 
1828, 
1830, 
1831, 
1832, 
1834, 
1836, 
1838, 
1844, 
1852, 
1864, 
1866, 
1867, 
1874, 
1875, 
1876, 
1878, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1894, 
1896, 
1899, 
1900, 

1902| 

1905, 
1907, 
1909, 
1910, 
1911, 
1912, 


11,000.00, 

5,620.00, 

9,135.11, 

5,563.18, 

5,680.00, 

2,600.00, 

10,000.00, 

6,000.00, 

10,000.00, 

10,000.00, 

10,000.00, 

24,453.24, 

24,072.00, 

60,000.00, 

20,000.00, 

15,000.00, 

5,000.00, 

5,000.00, 

3,000.00, 

10,000.00, 

10,000.00, 

10,000.00, 

18,760.00, 

10,000.00, 

30,000.00, 

35,000.00, 

20,000.00, 

5,434.18, 

30,000.00, 

100,000.00, 

*3,000.  00, 

*1,800.00, 

200,000.00, 

135,000.00, 

100,000.00, 

*5,000.  00, 

100,000.00, 

105,000.00, 

46,000.00, 


66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  ill,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32. 

66,  iii,  32;  67, 141. 

66,  iii,  32. 

67. 141. 
74,  51. 
76, 164. 

76. 142. 

78, 130, 1264. 

80,  2154. 

81,  2321. 
83,2408. 
84,  2109. 
86, 1870. 
88,  2012. 
90,  2783. 
93,  2507. 

95,  3112. 
act  of  Aug.  8. 

96,  2955. 
99,  3066. 
01,  3258. 
03,  2280. 
03,  2281. 
05,  2351. 
07,  2087. 

09,  2137. 

10,  2297. 

11,  2600. 
13,  2701. 


Total,  1,206,107.71  (incl.    $208.44   from   s 
etc.,    $1,206,316.15, 
3701). 


13, 


COMMERCE. 

H.  of  refuge  much-needed,  66,  22. 

Local  C.  not  important,  67,  219. 

Description  of,  95, 3111. 

1896-96  the  H.  .3d  on  the  lake  for  shipments  of  coal 
and  iron  ore,  and  5th  in  the  total  of  all  freight,  96, 
2955. 

1896-97,  2,000,000±  t.,  97,  3084. 

Increasing,  06, 689. 

Marked  reduction  in  rates,  10,  874;  13, 1106. 

1911,  l,456,000d=  t.,  a  decrease  of  915,000±  t.  from 
1910,  18,1106. 


CONTRACTS.    (m.=material;  l.=Iabor.) 

1866.  J.  Loveday,  iron,  66,  iv,  74.  * 

1867.  J.  Loveday,  iron,  67,  232,  233.  J.  E.  & 
D.  B.  Bailey,  m.  and  1.,  67,  232,  233.  Brooks  & 
Adams,  m.,  67,  232,  233. 

1873.  Hemenway  &  Garfield,  m.,  1.,  and  dr., 
73,  230,  232;  73,  339. 

1874.  Hemenway  &  Garfield,  m.  and  1.,  76, 
311,  312.  Cartwright  &  McCiurdy,  iron,  75,  311, 
312;  76,  ii,  562. 

■  1875.  Wilcox  &  Merry,  m.  and  1.,  75,  311,  312; 
76,  ii,  562.  W.  H.  McCurdy,  iron,  76,  311,  312; 
76,  ii,  562. 

1879.  C.  Sohulz,  m.  and  1.,  79,  1698.  S.  A. 
Sprague,  iron,  79, 1699. 

1881.    D.  M.  Averill,  p.  repairs,  81,  2321. 

1883.  E.  H.  French,  dr.,  27*  c.  y.,  83,  2409. 
J.  Beimett,  iron,  83, 1915.  C.  T.  Dennis,  p.  exten- 
sion, 83, 1914. 

'  1885.  W.  B.  Rooney,  dr.,  23J0  c.  y.,  85,  2236. 
C.  D.  Merry,  p.  extension  and  repairs,  85,  2236. 

1886.  W.  J.  Starkweather,  dr.,  28*  c.  y.,  87, 
2324.    L.  P.  Smith,  repair  to  ps.,  87,  2324. 

1887.  Kerr,  Stang  &  Gillmore,  p.  extension, 
87,  2324. 

1888.  B.  S.  Horton,  p.  extension  and  repair, 
$6,144,  89,  2328. 

1889.  Q.  Gillmore,  dr.,  26*  c.  y.,  89,  2328. 

1890.  J.  R.  Irwin,  dr.,  23*  o.  y.,  90,  2781. 
American  Transportation  Co.,  dr.,  17i*  o.  y.,  91, 
2862.  Q.  Gillmore,  p.  extension  and  repair,  $14,724, 
91,  2862. 

1891.  J.  R.  Irwin,  dr.,  17i<!  c.  y.,  93,  2507. 
1893.    J.  B.  Donnelly, p.  extension,  $19,033.32±, 

93,  3084.  Sadler  &  AUen,  dr.,  20*  o.  y.,  s.  m.,  93, 
3084. 

1895.  J.  B.  Donnelly,  removal  of  and  renlaoing 
portion  of  p.,  $10,921± ,  95, 3112. 

1899.  E.  J.  Hingston,  dr.  (circular  letter),  18* 
0.  y.,  99,  3065.  .T.  B.  Donnelly,  part  of  w.  break'r 
(dr.,  30*  c.  y.;  timber,  st.,  ironwork,  and  mattress 
work),  $24,428,  99,  3067. 

1903.  Buffalo  Dredging  Co.,  dr.  through  bars 
at  entrance,  32*  c.  y.,  03,  2279.  The  DonneUy 
Contracting  Co.,  reconstr.  and  repairing  parts  of 
e.  and  w.  ps.;  quantities  and  cost  (est.)  given,  03, 
2088,  2090. 

1903.  Rogers  &  O'Brien,  excavating  16,000 
0.  y.,  31*  e.  y.,  03,  2091. 

1904.  (See  Operation,  1904-05.) 

1905.  The  Federal  Contractmg  Co.,  oonstr. 
shore  end  of  w.  break'r,  06, 1913. 

1907.  Sea  Coast  Construction  Co.,  extension  of 
w.  break'r  lakeward,  constr.  st.-filled  timber  crip 
pierhead,  w.  side  of  entrance,  and  cormecting  this 


*  Allotment.    '  Sur.— R.,  1825,  est.  $26,997.81;  Nov.  9, 1864,  est.  $56,726.    (H.  D.  482,  55th,  2d.) 


[See  pp.  14-22  fori 
Lexplanations,  etc.J 
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witli  timber  crib  break'r  by  rubble  mound,  08, 
2163. 

1910.  Great  Lakes  Construction  Co.,  break'r 
and  pierheads;  St.,  J1.329 1.,  11, 2499. 

DOCUMENTS.  (Not  printed  in  reports.) 
R.,  Maj.  Graham,  1867,  S.  D.  42, 35th,  1st. 
R.,  Lt.  Col.  Cram,  1864,  and  all  reports  of  early 

operations. 

ENGINEERS. 

Chief  of  Engineers.  R.,  66,  5,  ii,  41,  iii,  4,  Iv, 
15, 19;  67,  30,  220;  68,  41;  69,  37;  70,  48;  71,  47; 
73,  44,  230;  73,  44,  339;  74,  61;  75,  66;  76,  108; 
77,  116;  78,  130;  79,  173;  SO,  227;  81,  311;  83, 
305;  83,  313;  84,  317;  85,  341;  86,  336;  87,  302; 
88,  276;  89,  326;  90,  295;  91,  371;  93,  360;  93, 
401;  94,  376;  95,  410;  96,  365;  97,  469;  98,  449; 
99,  532;  00,  698;  01,  680;  03,  602;  03,  661,  979; 
04,  602,  1209;  05,  613;  06,  68S;  07,  711;  08,  765; 
09,  792;  10,  873;  11,  927;  13, 1106. 

Boards.  Date  uninown;  approv.  plan  sug- 
gested by  Col.  H.  Bache,  1863,  for  extension  of  e.  p. 
to  1.  of  w.  p.,  66,  Iv,  15.  Convened,  Teb.  26,  1872, 
at  Buffalo.  Eecom.  (Lt.  Col.  Woodruff  not  con- 
curring) extension  of  w.  p.  600'  and  e.  p.  30O';  est., 
163,000,  73,  243,  244.  (Lt.  Col.  Woodrufl,  Majs. 
McFarland  and  Wilson,  and  Capts.  Farquhar  and 
Gillespie.) 

In  charge: 

Maj.  J.  D.  Graham,  T.  E.,  1857.  R^  S.  D.  42, 
35th,  1st. 

Lt.  Col.  T.  J.  Cram,  1864-67.  R.,  (Col.)  66,  21, 
iv;  16;  67,  141,  217,  220. 

Maj.  W.  McFarland,  1868-70,  68,  158;  69,  137; 
70, 178. 

Capt.  G.  L.  Gillespie,  1871-72;  71, 189.  R.,  71, 
195;  73,  230,  240. 

Lt.  Col.  I.  C.  Woodrufl.    R.,  73,  241,  243. 

Maj.  F.  Harwood,  1873-74.    R.,  73,  338;  74,  222. 

Lt.  Col.  C.  E.  Blunt,  1874-77;  741,  215.    R.,  76,  ' 
310,  312;  ,76,  li.  661;  77, 965. 

Maj.  W.  McFarland,  1878.    R.,  78, 1263. 

Maj.  J.  M.  Wilson,  1878-83.  B.,  79,  1698;  80, 
2147;  81,  2320;  83,  2407. 

Maj.  L.  C.  Overman,  1883-92.  R.,  83, 1914;  84, 
2108;  85,  2235;  86,  1868;  87,  2324;  88,  2011;  89. 
2326;  90, 2781;  91,  2869. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  R.,  93,  2506; 
93,  3081;  94,  2414;  95,  3107;  96,  2953;  (Col.)  97, 
3082;  98,  2676;  99,  3064;  00,  4070. 

Maj.  Dan  C.  Kingman,  1901-05.    R.,  01,  3265; 

03,  2279;  03,  2084;  04,  3188;  (Lt.  Col.)  05,  2349. 
Maj.  C.  McD.  Townsend,  1906-07.    R.,  06, 1912; 

(Lt.  Col.)  07,  2086. 

Lt.  Col.  John  Millis,  1908-.  R.,  08,  2160;  09, 
2136;  (Col.)  10,  2296;  11,  2499;  18,  2700. 

Assistants: 

Capt.  F.  U.  Farquhar,  67,  217. 

Capt.  M.  B.  Adams,  in  immediate  charge,  75, 

F.  S.  Burrowes.    R.,  94,  2416. 

G.  T.  Nelles.    R.,  01,  3269;  03,  2281;  03,  2089; 

04,  3190;  05,  2362. 

ESTIMATES.    (See  Plans  and  Projee  s.) 

By  Maj.  Graham,  1857,  extension  of  p.  716', 
132,819.39;  tearing  away  old  work  and  repairs, 
$6,179.55;  dr.,  etc.,  12,500;  total,  141,498.94;  S.  D. 
42,  35th,  1st. 

By  Lt.  Col.  Cram,  1864,  extension  of  e.  p.  510', 
»24,072,  66,  22,  24,  iv,  73. 

By  Ciol.  Cram,  1867,  extension  of  e.  p.  320',  121, 831. 
67, 141. 

By  Capt.  Gillespie,  1872,  extension  of  w.  p.  360', 
J21,716;  extension  of  w.p.  490'  and  e.  p.  130',  537,000, 
73, 241. 

By  BE.,  1872,  extension  of  w.  p.  600'  and  e.  p.  300', 
J63,000,  73,  243. 

By  Maj.  Harwood,  1873,  entire  completion, 
S30,00g,  73,  44. 

By  Lt.  Col.  Blunt,  1875, 3  plans  for  converting  the 
old  bed  of  the  K;  into  a  H.  of  refuge:  (1)  $6,778,000; 


(2)  $4,413,000;  (3)  $2,295,000,  and  for  ice  II.,  $350,000, 
75, 313. 

ByMaj.  Wilson,  1879,  completion  of  existingproj., 
$5,000,  79, 1699. 

LAW  MATTER,  LEASES,  ETC. 

In  1899  the  e.  p.  licensed  by  the  Sec.  of  War  to  a 
corporation  for  1  year;  an.  rental,  $2,000,  which  was 
paid  for  the  1st  year,  but  after  that  the  corporation 
still  retained  and  made  use  of  the  p.,  refusing,  how- 
ever, to  pay  rental.  In  1891  matter  referred  to  the 
Dept.  of  Justice;  1894,  nothing  had  been  done  in  the 
matter,  94,  2416,  2418;  95,  3111. 

In  1894  the  American  Transportation  Co.  made 
claim  for  an  amount  which  had  been  forfeited  under 
the  terms  of  a  contract  for  dr.,  1890-91.    95, 3109. 

In  1895  information  given  to  the  U.  S.  district 
attorney  that  a  dock  company  was  engaged  in  plac- 
ing permanent  obstr.  in  Grand  R. beyond  the  dock 
line,  95, 3111. 

Reference  to  unsettled  question  relating  to  own- 
ership of  portion  of  old  e.  p.,  13,  2700. 

SS.  Spokane  struck  e.  j.,  doing  considerable  dam- 
age, 01, 3267. 

OPERATIONS. 

1865.    Ps.  repaired,  66, 12,  21. 

1866-67.    Extension  and  repairs  of  ps.,  67, 141. 

1867-68.  Rmairs  to  old  ps.;  extensionof  e.  p.; 
4  cribs  placed,  68,  41. 

1868-69.  6  cribs  placed  and  superstr.  built, 
completing  the  e.  p.  extension,  69, 137. 

1871-73.    Ps.  repaired  by  day  labor,  73,  230. 

1873-73.  Extension  of  e.  p.  240';  120'  superstr. 
built  on  it;  extension  of  w.  p.  450',  and  96'  of 
superstr.  built;  repairs  made  and  removal  of  wreck, 
73,  44,  338. 

1873-74.  Extension  of  ps.  by  contract,  75, 
310. 

1874-75.  Completion  of  both  ps.  as  proj.; 
w.  p.  repaired,  75,  66. 

1875-76.  Extension  of  w.  p.  136'  by  contract, 
76,  ii,  562. 

1876-77.  Piling  at  inner  ends  of  ps.  and  catch- 
sand  fence  built;  ps.  repaired,  77, 966,  966. 

1879-80.  575  I.  f.  e.  p.  superstr.  rebuilt,  6,976 
c.  y.  dr.  from  bar,  and  repairs  to  ps.,  80,  2163. 

1881-83.  376  1.  f.  e.  p.  superstr.  rebuilt  and 
extensive  repairs  made;  10,000  c.  y.  dr.  through 
bar,  83,  2407. 

1883-83.    4  cribs  completed,  83, 1914. 

1883-84.  W.  p.  extended  160'  and  settled  part 
rebuilt;  minor  repairs  to  e.  p.,  84,  2109. 

1884-85.    10,082  c.  y.  dr.,  85, 2236. 

1885-86.  E.  p.  extended  80',  w.  p.  superstr. 
repaired,  86, 1869. 

1886-87.  4,930  c.  y.  dr.  through  bar  and  bet. 
the  ps.;  repairs  made  to  ps.;  extension  of  e.  p.  in 
progress,  87, 2324. 

1887-88.  E.  p.  extended  200'  under  contract, 
88  2012 

1888-89.  8,240  c.  y.  dr.  bet.  the  ps.;  w.  p.  ex- 
tension begun,  89,  2326. 

1889-90.  W.  p.  extension  completed;  3,000 
c.  y.  dr.,  90, 2781. 

1890-91.  42,001  c.  y.  dr.;  3  cribs  sunk  in  ex- 
tension of  w.  p.,  91,  2860. 

1891-93.    61,363  c.  y.  dr.,  93,  2606. 

1893-93.  10,562  c.  y.  dr.  and  extension  of  e. 
and  w.  ps.  in  progress,  93,  3082. 

1893-94.  2,263  c.  y.  dr.,  94,  2414;  and  in  con- 
nection with  previous  year  the  extension  of  the 
e.  p.  120 1. 1.  and  the  w.  p.  160  1.  f.  completed,  94, 

1894-96.  Part  of  the  w.  p.  removed  and  re- 
built, 95,  3108;  7,041  c.  y.  dr.,  95,  3109;  and  H. 
lines  estab.,  96, 3111. 

1895-96.    7,968  o.  y.  dr.,  96,  2966. 

1896-97.    66,995  0.  y.  dr.,  97, 3083. 

1897-98.    Dr.  in  progress,  98,  2678. 

1898-99.  Soundmgs  made  through  ice  for 
break'r  foundations;  9,966  o.  y.  dr.,  99, 3065. 

1899-00.  Part  of  w.  break'r  in  progress;  about 
40,000  c.  y.  dr.,  00,  4072. 

1900-01.  timer  828'  w.  break'r  completed; 
method  of  constr.,  dimensions  of  parts,  and  object 
of  arrangement  described;  43,600  c.  y.  dr.  from 
outer  bar,  01, 3266,  3269-60. 
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1901-03.  Damage  to  outer  end  of  e.  j.  repaired; 
617'  of  w.  p.  and  620'  e.  p.  strengthened:  21,500  o.  y . 
dr.,  oa,  2279. 

1903-03.  Eeconstr.  and  repair  of  js.  com- 
menced, 03,  2091.  16,831  c.  y.  dr.  from  bar  at 
entrance  to  jettied  olian.,  03, 2092. 

1903-04.  1,540  1.  f.  sheathing  placed  in  w.  p. 
and  309  1.  f.  in  e.  p.;  cost  during  year,  and  total 
cost  given,  04,  3191.  Concrete  work  during  year 
given;  U.  S.  dr.  Mau/mee  removed  30,600  o.  y.,  at 
12Jiti  c.  y.,  forming  chan.  21'  x  300',  04, 3192. 

1904-05.  Bepairs  to  e.  and  w.  ps.  completed; 
extent,  character,  quantities,  and  cost  given,  05, 
2352-2365.  10  112  c.  y.  dr.  by  B.  &  O.  EE.  and 
Detroit  Dredging  Co.'s  dr.,  at  18$  to  25^  c.  y.,  and 
21,016.5  c.  y.  dr.  by  dr.  JBurton  at  8.4it  c.  y.,  produc- 
ing Chan.  21'  X  260',  05, 2354. 

1905-06.  Extension  of  w.  break'r  to  shore  30% 
completed;  outer  600 1.  f.  of  substr.  ready  for  St. 
covering  and  footing  course  placed  in  lake  side; 
inner  225'  completed;  work  done  and  cost  given, 
06,  1912.  Dr.  Burton  removed  66,722  c.  y.  from 
Chan,  to  d.  of  20-23'  across  bar,  06, 1912-1913. 

1906-07.  Extension  of  w.  break'r  to  shore  74% 
completed;  outer  600'  and  inner  900'  completed, 
leavmg  200'  built  above  w.  surface;  34,248  c.  y. 
dr.  by  dr.  Burton  through  bar,  07,  2086. 

1907-08.  The  joining  of  Inner  end  of  timber 
crib,  w.  break'r,  with  shore  by  rubble  mound  struc- 
ture 1,500'  1.,  completed;  work  done  and  cost  given; 
work  done  and  cost  of  extension  seaward  during  year 
stated,  08,2161.  19,1680.  y.  dr.  by  dr.  Burton  from 
outer  bar,  08,  2162. 

1908-09.  Pierhead  crib,  w.  break'r,  constr., 
sunk  in  place  and  filled  with  St.,  and  break'r  built 
up  to  within  4'  of  m.  1.  1.  for  850';  10,616  c.  y.  dr. 
from  outer  bar  by  dr.  Burton  at  field  cost  of  $1,- 
998.61,  09, 2136.    Dr.  Burton  repaired,  09,  2lS7. 

1909-10.  Concrete  superstr.  placed  on  pier- 
head crib;  substr.  1,000'  completed  and  work  on 
superstr.  advanced;  10,823  c.  y.  dr.  from  chan.,  10, 
2296. 

1910-11.  Outer  1,000'  w.  break'r  and  w.  pier- 
head completed;  st.  placed  in  e.  break'r  and  pier- 
head crib  commenced ;  tables  of  quantities  and  cost 
of  work  completed  and  commenced  given;  8,927 
c.  y.  dr.  by  dr.  Burton,  11, 2499. 

1911-13.  Pierhead  crib,  e.  break'r,  completed 
and  placed  and  work  on  superstr.  begun;  break'r 
built  up  to  —4'  throughout  its  1.;  work  about  45% 
completed;  detailed  statement  of  work  given,  13, 
2700.  Dr.  Burton  dr.  7,121  o.  y.  from  entrance 
chan.  and  dr.  site  for  pierhead,  13, 1106,  2700.  21' 
obtained  across  bar;  proj.  71%  completed,  13, 1106. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 3082;  94, 2415;  95, 3108;  96, 
2955,  2956;  98,  2677;  05,  614,  2349,  2354,  2355;  13, 
1106. 

The  H.  exceptionally  subject  to  the  formation  of 
sand  bars,  95, 3108;  99,  3066. 

The  H.  simply  a  part  of  Grand  E.,  Ohio,  near  its 
mouth,  where  it  flows  Into  lyake  Erie,  96,  2966. 

Shore  line  w.  of  js.  advanced  about  1,700'  since 
inip.,  01, 3256. 

Dimculty  of  entering  H.  during  storms,  01, 3257. 

Sand  movement  at  entrance  more  marked  than 
at  any  other  H .  in  district;  observations  in  progress, 
03,  2279-2280. 

Eflfect  of  storm  of  Nov.,  1901;  current  not  suffi- 
cient to  hold  up  sand,  03, 2280. 

Observations  for  nearly  60  years  show  no  change 
e.  of  js.,  03,2280. 

Discussion  of  causes  of  bar  formation,  03,  2084- 
2087,  2092. 

Flood  and  ice  gorges  in  Jan.,  1904,  caused  scouring 
under  js.  and  unequal  settlement,  and  left  d.  of 
w.  on  bar  not  greater  than  8'  or  9',  04, 3188. 

H.  suffers  from  movement  of  sand,  06,  688. 

Draft  of  largest  vessels  using  H.,  20',  06,  689. 

All  depths  referred  to  m.  1.  1.  1860-1875—672.77 
above  m.  t.  at  New  York,  18, 1106. 

PLANS.    (See  Estimates  and  Projects.) 

By  Col.  Cram,  1866,  to  abandon  a  portion  of  w.  p. 
and  rebuild  it  parallel  to  e.  p.,  and  for  dr.  through 
outer  bar,  66, 21. 


By  Capt.  Gillespie,  1872,  removal  of  flare  in  w.  p., 
and  extension  of  360';  est.,  $21,716.  Extension  of 
w.  p.  parallel  to  e.  p.,  and  extension  of  e.  p.;  total 
extension,  460';  est.,  $27,000.  Total  extension  of  ps., 
770';  inclining  w.  p.  extension  toward  e.  p.;  est., 
$46,000.  Eemoval  of  superstr.  of  flare  of  w.  p.,  and 
extension  of  both  ps.  to  the  general  line  of  the  ice  bar; 
total  extension,  620';  est.,  $37,000.    73, 240, 241. 

By  Lt.  Col.  Blunt,  1875,  converting  the  old  bed  of 
the  E.  into  a  H.  of  refuge  by  dr.  a  basin  with  an  area 
of492aores,coiistr.  ofps.,  etc.;  est.,  $6,778,000.  For 
a  basin  of  smaller  dimension,  ps.,  etc.;  est.,  |4,- 
413,000;  or  for  still  smaller  basin,  ps.,  etc.;  est., 
$2,296,000.  For  an  ice  H.  by  dr.,  revet.,  etc.;  est., 
$350,000.    75,313. 

PRIVATE  (CORPORATE)  WORK. 

Dr.  by  Painesville  &  Youngstown  EE.  Co.,  80, 
2153. 

PROJECTS.    [See  Estimates  and  Plans.) 

By  Lt.  Col.  Cram,  1864,  repairs  of  old  ps.,  66, 13. 

By  Col.  Cram,  1867,  extension  of  e.  p.  610',  67, 221. 

By  B  E . ,  1872,  removal  of  superstr.  from  flare  of  w. 
p.  and  extension  of  both  ps .  an  aggregate  of  900' ;  est. , 
153,000,  73,  230,  243,  244. 

By  Maj.  Harwood,  1874,  protection  of  the  inner 
ends  of  the  ps.,  74,  222. 

By  Lt.  Col.  Blunt,  1876,  extension  of  w.  p.  150', 
75, 311. 

By  Maj.  Wilson,  1879,  removal  of  superstr.,  79, 
173, 1698. 

By  Capt.  Maurice,  1825,  removal  of  bar  at  mouth 
of  E.  with  parallel  ps.  200'  apart,  extending  out  to 
10';  the  w.  p.  to  be  longer  than  the  e.  and  to  flare  to 
thew.;  est.,  $26,997.81, 80, 2147.  For  extension  and 
changes  in  orig.  proj.,  see  history  of  work,  80, 2147. 

In  1879  the  w.  p.  had  reached  1,060± '  and  the  e.  p. 
1,260',  81,  2320. 

By  Maj.  Wilson,  1880,  extension  of  the  w.  p.  500' 
and  e.  p.  600',  renewal  of  superstr.,  and  dr.  in  chan. 
to  maintain  d.  15'  at  H.  entrance;  est,  380,300,  80, 
2153.  Increased  in  1882  to  $93,000,  83,  2407;  87, 
2325. 

In  1890  Maj.  Overman  proposed  increased  d.  of  18' 
by  extension  of  both  ps.  lakeward  600',  with  dr.  bet. 
pa.,  beyond  their  ends,  and  in  Grand  E.;  est., 
$114,100,  90,  2782. 

In  1892-93  Lt.  Col.  Smith  revised  cost  of  complet- 
ing 2  parallel  ps.  in  accordance  with  the  existing 
proj.,  makmg  the  total  $212,000,  93,  3081. 

By  Lt.  Col.  Smith,  in  1895,  removing  nearly  138 
1.  f.  of  the  w.  p.  and  replacing  the  removed  portion 
with  new;  cost,  $10,921,  95, 3108. 

By  Lt.  Col.  Smith,  1896,  for  2  break'rs  converging 
toward  the  lake,  with  500  ±'  bet.  outer  ends  to  form 
an  entrance,  and  the  dr.  of  an  area  bet.  to  20';  est., 
$510,000;  the  e.  break'r  to  be  1,360  1.  1.  and  the  w. 
break'r  2,060',  96,  2966. 

By  Lt.  Col.  Smith,  in  1896,  expend,  only  such 
part,  not  exceeding  $10,000,  of  the  app.  of  1896,  for 
mainten.  of  the  chan.  as  might  be  required,  balance 
to  be  held  for  fm'ther  app.  before  beginning  the 
constr.  of  the  break'rs  as  proposed  above,  97, 3084. 

In  1900  Col.  Smith  est.  that  because  of  the  advance 
in  the  price  of  materials  and  necessary  changes  in 
constr.  methods  it  would  cost  $480,000  to  complete 
proj.,  00, 4071;  and  for  that  year  also  $184,825  would 
be  required  for  mainten.  and  repair,  00,  4073. 

By  Maj.  Kingman,  mainten.  and  repairs;  est., 
$184,825,  01,  3256,  3267. 

By  Maj.  Kingman,  modification  of  proj.  for  exten- 
sion of  w.  break'r  (rubble  mound  type)  to  connect 
wlthshore;  est.,$273,000,  03,2087,2092.  Modi.au. 
by  act.  Mar.  3,  1906;  rubble  mound  structure 
adopted,  top  and  sides  to  be  covered  with  heavy 
blocks  of  St.,  05, 614,  2349.    Est.,  $120,000, 13, 1105. 

StfRVETS. 

By  W.  J.  Casgrain,  1865,  under  direction  of  Col. 
Eaynolds,  66,  25;  69, 138. 
By  Col.  Cram.    R.,  67,  217. 
By  Capt.  Gillespie.    R.,  73,  240. 
By  Lt.  Col.  Blunt.    R.,  75, 312. 
By  Maj.  WUson.    R.,  79, 173, 1698. 
Ex.  H.,  1881,  81,  2320. 
Sur.  H.,  18S2,  83,  2407. 
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Hydrographic  sur.  maide,  1892,  covering  the  chan. 
and  the  bar  outside  to  18'  in  the  late,  by  Lt.  Col. 
Smith,  93, 3081. 

In  1893  an  ex.  and  sur.  of  the  e.  p.,  occupied  by  a 
private  corporation,  made  by  Lt.  Col.  Smith,  94, 
2415. 

Ex.  of  the  ps.  made,  1894, 95, 3108,  and  sur.  of  the 
bar  made  in  1894-95  hy  Lt.  Col.  Smith,  9S,  3109. 

Resur.  of  the  port  with  an  est.  of  the  cost  of  imp. 
that  might  be  recom.  au.  by  resolution  of  Congress 
Mar.  24, 1896;  and  a  B.  was  submitted,  1896,  by  Lt. 
Col.  Smith,  96, 2956. 


Ex.  of  bar  made,  1896-97,  by  Lt.  Col.  Smith,  97, 
3083. 

Sur.  and  map  of  the  chan.  and  bar  made,  1897,  by 
Col.  Smith,  98,  2677. 


Of  n.  and  nw.  lakes,  showing  location  of  H. ,  66,  i. 

Of  the  H.,  by  Col.  Cram,  In  1866,  66,  i;  81, 2320; 
91,  2861;  94,  2418;  95,  3112;  09,  2136;  10,  2296; 
(photographs)  04,  3192.  I 


QQ-39 


GRAND  RIVER,  OHIO. 


ENGINEERS. 

Chiet  of  Engineers.    B.,  91, 373;  92, 352. 

In  charge.    Maj.  L.  C.  Overman,  1890.    B., 
93,  2611,  2513. 

PHYSICAL,  CHARACTERISTICS. 

Description  of;  flows  into  Fairport  H.,  93,  2511. 


FLANS. 

By  Maj.  Overman,  1891,  chan.  160'  x  18'  x  7,310'; 
est.,  139,000,  93,  2614. 

SUB  VET. 

Sur.  made,  1891,  by  Maj.  Overman,  93, 2513. 


QQ-30(a)         BIG  (Cunningham)  CREEK,  OHIO.' 


APPBOPBIATIONS.2 

1826,  $2,000.00 

1828,  1,517.76 

1829,  2,956.00 

1832,  8  1.500.00 

1833,  3  500.00 


1836,  1,257.00 

1836,  32.36 

1837,  5,000.00 

1838,  5,000.00 

Total,  19,763.12 


QQ-30(b) 


COWLES  CREEK,  OHIO. 


ENGINEEBS. 

Chief  of  Engineers 


In  charge. 

2335. 


B.,  89,  328. 
Maj.  L.  C.  Overman,  1 


B.,  89, 


SUB  VET. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Maj. 
Overman  (B.  onfav.),  89,  2335. 


PHYSICAL  CHABACTEBISTICS. 

Description  of;  flows  into  Lake  Erie  16  m.  e.  of 
Fairport  H.  and  9  m.  w.  of  Ashtabula  H.,  89, 2335. 


QQ-31 


ASHTABULA  HARBOR,  OHIO. 


APPBOPBIATIONS. 


1826, 
1828, 
1829, 
1831, 
1832, 
1833, 
1834, 
1835, 
1837, 
1838, 
1344, 
1862, 
1853, 
1859, 


$12,000.00, 

2,403.50, 

6,940.26, 

7,015.00, 

3,800.00, 

3,400.00, 

5,000.00, 

7,691.00, 

8,000.00, 

8,000.00, 

6,000.00, 

10,000.00, 

42.64. 

809. 65, 


66,  iii,  32. 
66,  ili,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
66,  iii,  32. 
act  Feb.  9. 


1867, 
1871, 
1872, 
1873, 
1874, 
1876, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 


24,708. 
54,000. 
16,000. 
15,000. 
16,000. 
35,000. 
26,000. 

5,000. 
12,000. 

9,000. 
20,000. 
20,000. 
20,000. 
22,600. 
30,000. 


82,  66,  iii,  32. 

00,  67, 140. 

00,  71, 195. 

00,  73,  232. 

00,  73,  44. 

00,  74, 51. 

00,  75,  56. 

00,  76,ii,  662;  77,116. 

00,  78, 130,  1266. 

00,  79, 1702. 

00,  80, 2164. 

00,  81,2325. 

00,  83,  2411. 

00,  84,  2117. 

00,  86, 1872. 


1  Sur.— E.  July  17, 1826,  est.  $2,000.    (Treas.  D.  373, 1882.    H.  E.  D.  482,  56th,  2d  ) 

2  Eemovmgobstrs.  at  mouth  ofcreek. 
8  Pierhead- 

<  Sur.— E.,  July  14, 1826,  est.  $12,000.    (H.  D.  482,  66th,  23  ) 
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1890, 
1892, 
1894. 
1896; 
1899, 
1900, 
1900, 

1901- 


190: 

1903," 
1905, 
1907, 
1910, 
1911, 
1912, 


25,000. 

40,000. 

70,000. 

75,000. 

60,000. 

50,000. 
110,000. 

*3,000. 
*  12,858. 
2,000. 
200,000. 
200,000. 
118,000. 

20,000. 

20,000. 
115,000. 
376,430. 
200,000. 


00,  88,  2014. 
00,  90,  2786. 
00,  9»,  2510. 
00,  95,  3116. 
00,  96,  2964. 
00,  99,  3068. 
00,  00,  4079. 
00,  02,  2286. 
45,  02,  2286. 
00,  01,  3262. 

^}02,  2286. 

00,  03,  2095. 
00,  05,  2358. 
00,  07,  2091. 
00,  10,  2298. 
00,  11,  2503. 
00,  12,  2704. 


Total,    2  2, 080, 499. 31  ($2,094,256.36—12, 2704) . 

COMMERCE. 

Rapidly  increasing,  79, 1702. 

Increase  in  t.,  1884  to  1890,  91, 2864. 

Development  of  H.  as  shipping  point  for  ore  and 
coal  thought  remarkable,  amount  of  such  freight 
handled,  1892,  being  about  4,500,000  t.,  93,  3087; 
in  1893-94,  port  considered  greatest  shipping  point 
on  the  lake  tor  coal  and  ore,  94,  2422;  97,  3087; 
98,  2681;  99,  3069. 

Would  be  greatly  benefited  by  completion  of 
break'rs,  00,  4078. 

Marked  reduction  in  rates,  10,  876. 

Chart  showirLg  relation  of  an.  app.  to  tonnage 
and  value  of  latter,  11, 2503. 

Traffic,  1911,  13,000,000+t.,  a  decrease  of  3,000,- 
000+t.  from  1910.  Impracticable  to  determine  how 
much  of  lowered  freight  rates  due  to  this  particular 
imp.,  12, 1108. 

CONTRACTS. 

1866.  K.  McKenzie,  and  J.  Loveday,  materials 
and  labor,  67, 232,  233. 

1868.  B.  R.  Dodge,  dr.  sand,  S0.30;  r.,  S1.20, 
69, 140;  70, 179. 

1871.  Lee  &  Dunbar,  blasting  and  dr.  r.,  $2.25, 
71, 195;  72, 232;  12.75  and  $0.60,  73, 341. 

1872.  Lee  &  Dunbar,  dr.  sand,  $0.35,  73,  341. 

1873.  F.  A.  Seymour,  drilling,  blasting,  and 
removing  r.  and  sand,  $2.35,  $0.60,  and  $0.36,  74, 
223;  73,341. 

1874.  Hemenway  &  Garfield,  materials  and 
labor.  ,  Cartwright,  McCurdy  &  Co.,  iron,  76,  314. 

1875.  Case  &  Jennmgs,  drilling,  blasting,  and 
dr.  r.  and  sand,  $1.80  and  $0.60,  76,  316;  76,  li,  662. 

1877.  Charles  H.  Strong,  materials  and  labor. 
W.  H.  McCurdy,  iron,  77, 967. 

1878.  Kenneth  McKenzie,  timber  and  labor. 
Pratt  &  Co.,  iron,  79,  1704.  K.  McKenzie,  crib 
constr..  80,  2166. 

1879.  Cleveland,  Brown  &  Co.,  iron.  Hemen- 
way &  Hayes,  crib  constr.,  80,  2166;  contract  an- 
nulled as  to  principals  and  continued  by  bonds- 
men, 81, 2324. 

1880.  J.  Baraett,  iron;  G.  W.  and  A.  T. 
McKenzie,  materials  and  work;  J.  CaldweU,  mate- 
risds  and  work;  F.  Wilson,  iron;  D.  B.  McCoy, 
dr.,  20*  c.  y.,  81,  2324,  2327. 

1883.  G.  B.  Basher,  dr.,  30$  e.  y.,  84, 2115. 

1884.  McKenzie  &  Barrett,  dr.  and  p.  constr.. 


85,  2244. 
1886. 

85,  2244. 
1887. 


L.  P.  &  J.  A.  Smith,  dr.  and  p.  constr., 


Carkin,  Stickney  &  Cram,  r.  removal 
and  dr.,  87,  2331. 

1888.  Carkin,  Stickney  &  Cram,  r.  excavation, 
S1.90  c.  y.,  89,  2332.  B.  S.  Horton,  p.  extension 
and  repair,  $8,920,  89,  2333. 

1890.  Q.  Gillmore,  p.  extension  and  repair, 
$9,733.12,  91,  2867. 

1892.  Carkin,  Stickney  &  Cram,  removal  and' 
rebuilding  p.,  and  p.  extension;  total,  $61,056.20, 
93,  3088. 

1893.  Sadler  &  Allen,  dr.,  200  c.  y.,  o.  m.,  93, 


1895.  Carkin,  Stickney  &  Cram,  r.  excavation, 
970  c.  y.;  fum.  dr.  plant,  $10  per  hour,  $28,857,  96, 
3116. 

1897.  L.  P.  &  J.  A.  Smith,  break'r  constr., 
$43,139.63,  97,  3088. 

1899.  E.  J.  Kingston,  dr.,  200  c.  y.  (circular 
letter),  99, 3069. 

1900.  Doimelly  Contracting  Co.,  constr.  break'is 
of  St.  and  pierheads  of  timber,  St.,  and  concrete, 
$407,410,  00,  4083;  Ul,  3263. 

1903.  W.  A.  McGillis  &  Co.,  dr.,  300  c.  y.,  03, 
2097. 

1904.  Detroit  Dredging  Co.,  dr.,  300  c.  y.,  04, 
3199. 

1906.  U.  S.  Fidelity  &  Guaranty  Co.,  constr.  e. 
and  w.  break'rs  (to  complete  contract  of  Dormelly 
Contracting  Co.):  Federal  Contracting  Co.,  constr. 
shoreward  end  or  w.  break'r,  $142,480, 06, 1917. 

1909.  Edward  Gillen  Dock,  Dredge  &  Con- 
struction Co.,  extending  and  repairing  bre^'r,  st. 
$1.45  per  t.,  10,  2298,  2299. 

1911.  Edw.  Gillen  Dock,  Dredge  &  Construc- 
tion Co.,  break'r  constr.,  unit  prices  given,  12,  OT4. 

ENGINEERS. 

Cblet  ol  Engineers.    B.,  66,  iii,  32,  iv,  13;  67, 

30;  68, 42;  69, 38;  70,  49;  71,  47;  72, 44;  73, 44; 
74,51;  76,66;  76,108;  77,116;  78,130;  79,173; 
80,  227;  81,  311;  82,  306;  83,  314;  84,  318;  86, 
342;  86,  337;  87,  302;  88,  276;  89,  327;  90,  296; 
91,  372;  92,  351;  93,  402;  94,  376;  96,  411,  413; 
96,  366;  97,  460;  98,  450;  99,  633;  00,  600;  01, 
581;  02,  503;  03,  563;  04,  604;  06,  615;  06,  689; 
07,  712;  08,  767;  09,  794;  10,  875,  879;  11,  929; 
12, 1106. 

Boards: 

Convened,  Cleveland,  Ohio,  Oct.  25,  1899,  S.  0. 
No.  55,  Oct.  6, 1899,  to  consider  and  report  on  use  of 
St.  in  break'rs  for  Hs.  of  Black  B.,  Ashtabula,  Con- 
neaut,  and  Fairport,  Ohio,  00, 4084.    B.,  00, 4086. 

(Col.  J.  A.  Smith,  Maj.  C.  B.  Sears,  Maj.  T.  W. 
Symons.) 

In  cbarge: 

Maj.  J.  D.  Graham,  1857.    B.,  S.  D.  42,  35th,  1st. 

Col.  T.  J.  Cram,  1866-67.  66,  ii,  41.  B.,  66,  iv, 
10;  67, 230, 233. 

Maj.  W.  McFarland,  1868-70.  B.,  68,  159;  69, 
139*  70  179 

Maj.  G.  L.  Gillespie,  1871-72.  71, 189.  B.,  71, 
195;  72, 232. 

Maj.  F.  Harwood,  1873-74.  73,  42.  E.,  73, 340; 
74, 223. 

Lt.  Col.  C.  E.  Blunt,  1874-77.  74,  215.  B.,  75, 
314;  76,  ii,  662;  77, 963. 

Maj.  W.  McFarland,  1878.    R.,  78, 1264. 

Maj.  J.  M.  Wilson,  1878-82.  R,  79,  1700;  (Lt. 
Col.)  80, 2166;  81,  2322;  82,  2409. 

Maj.  M.  B.  Adams,  1882-83.    R.,  83, 1917. 

Capt.  E.  Maguire,  1883-86.    B.,  84, 2113. 

Maj.  L.  C.  Overman,  1885-92.  B.,  86,  2240;  86, 
18/1;  87,2327;  88,2013;  89,2329;  90,2783;  91, 
2863. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  B.,  92, 2508;  93, 
3086;  94,2420;  96,3113,3122;  96,2959;  (Col.)  97, 
3086;  98,  2679;  99, 3068;  00,  4076,  4084. 

Maj. Dane.  Kingman,  1901-05.  B.,Ol,3260;  02, 
2283;  03,2093;  04,3193;  (Lt.  Col.)  05,  2355. 

Maj.  C.  McD.  Townsend,  1906-07.  B.,  06, 1914; 
(Lt.  Col.)  07, 2088. 

Lt.  Col.  John  Millis,  1908-.  B.,  08,  2163;  09, 
2138;  (Col.)  10,  2298;  11,  2502;  12,  2703. 

Assistants: 

Capt.  F.  U.  Farquhar,  66,  ii,  41,  iv,  10, 11. 
W.T.  Blunt.    B.,  95, 3126. 
H.  E.  Smith.    B.,  01,  3263;  02,  2286;  03,  2096; 
04,  3197;  05,  2o59. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Graham,  for  22  cribs,  repairs  and  dr.,  to 
complete  the  work,  $38,015.56.    S.  D.  42,  36th,  1st. 


By  Col.  Cram,  for  completion  of  work,  $64,000 
add!.,  66,  iii,  4,  "  "     '" 


,  iv,  12. 


•«  Allotment. 

1  $3,000  less  $141.65  redeposited  Apr.  19, 1902. 

2  Does  not  Include  $10,200  claim,  1901,  and  $3,557.05  received  1905 


'from  other  sources.' 


[See  pp.  14-22  tor"! 
Lexplanations,  etc.J 
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For  entire  and  permanent  imp.,  completion, 
$78,464,  66,  iv,  73. 

By  Capt.  Farquliar,  repairs  of  ps.  and  dr.,  *20,- 
753.91;  p.  extension,  S57,710.28,  66,  iv,  11, 12. 

By  Maj.  McFarland,  completion  ot  the  work, 
J2,073.98,  in  addition  to  Col.  Cram's  est.;  tor  w. 
Chan.  30'  or  40',  $16,000,  68,  169,  160;  69,  140;  70, 
180. 

By  Maj.  Gillespie,  an.  repairs,  8800,  71, 196;  73, 
232. 

By  Maj.  Harwood,  extension  ot  w.  p.  600'  and  dr., 
$66,000;  repairs  to  ps..  $6,000;  prolonging  chan., 
$9,000,  73,  340.  Completion  of  work,  $45,000,  74, 
223. 

By  Lt.  Col.  Blunt,  completion  of  work,  $20,000, 
76,  314. 

By  Maj.  Wilson,  completion  of  existing  pro]., 
$60,000,  79, 173, 1702. 

LEGAL  PROCEEDINGS. 

SS.  M.  A.  Hamia  struck  and  damaged  outer  end 
of  e.  j . ;  suit  entered  against  owners  ot  SS.  to  recover 
cost  of  repairs,  $1,843.67,  04,  606,  3195.  Owners  of 
SS.  offered  $3,375.76;  accepted  to  cover  damages  to 
p.,  etc.,  05,  2357. 

OBSTRUCTIONS. 

Ex.  by  BE.  ofBicers,  of  dumping  in  the  R.  by 
Pennsylvania  Co.,  99, 3069. 

OPERATIONS. 

18S8-5S.   Bepairs  and  extension  of  ps.,  S.  D. 
42,  35th,  1st. 
1866-67.    ContracfB  for  ps.  let,  67, 140. 
1867-68.    Repairs  and  extension  otps.;  8  cribs, 
total  of  240',  placed,  68, 159, 160. 

1868-69.  Completion  of  p.,  12  cribs,  and 
superstr.  built;  dr.,  69, 139, 140. 

1869-70.  Blasting  and  dr.  completed;  chan. 
60'  w.,  70, 179. 

1871-72.  Removal  of  4,505  c.  y.  solid  r.,  aod 
3,436c.y.loosest.andsand.  Chan.,  13' x 30'.  73, 
232. 

1873-73.  Removal  of  9,306  o.  y.  r.  and  4,212  c. 
y.  sand,  73,  44. 

1873-74.  Blasting  and  dr.;  chan.  from  H.  to 
lake,  14'  X  60',  74, 223. 

1874-75.  Extension  of  w.  p.  by  9  cribs,  270'; 
10,455  c.  y.  sand  removed  from  bar;  400'  of  sand- 
catch  fence  built,  75,  314. 

1875-76.  Extension  of  w.  p.  190';  chan.  14'  x 
100',  76,  ii,  562. 

1876-77.  Repairs  to  ps.  and  dr.,  by  open  pur- 
chase and  day  labor,  77, 967. 

1877-78.  Bepairs  to  ps.  by  hired  labor.  Ex- 
tension of  w.  p.  by  contract,  78, 130, 1264. 

1878-79.  Repairs  to  ps.,  extension  of  e.  p.  80', 
and  dr.,  79, 173, 1701. 

1879-80.  120  1.  f.  of  substr.  and  202 1.  f.  of  super- 
str. built;  extensive  repairs  to  w.  and  minor  repairs 
to  e.  ps.;  7,989  c.  y.  dr.  from  shoal  at  entrance  to  H., 
80,  2162,  resultmg  in  formation  of  chan.  d.  bet. 
ps.  of  from  14J'-16',  with  chan.  of  entrance  from 
15'  to  17'  d.,  80, 227. 

1880-81.  E.  and  W.  ps.  each  extended  200 1.  f.; 
4,433  c.  y.  dr.  from  bar  at  entrance  to  ps,,  resulting 
in  chan.  15'-17'  d.,  81,  2323,  2324. 

1881-83.  W.  p.  extended  403'  and  e.  p.  121'; 
5,447  c.  y .  removed  from  chan.  and  repairs  made  to 
ps.,  83, 2411. 

1882-83.  7  crib  substr.  built  and  ready  to  place 
in  position,  83, 1918. 

1883-84.  Extension  of  w.  p.  shoreward  285 1.  f . ; 
2,968  c.  y.  dr.  from  chan.;  repair  of  e.  p.  by  hired 
labor,  84,  2114. 

1884^85.  Extension  of  w.  p.  shoreward  282} 
I.  f.;  repairs  to  e.  p.  and  to  shore  protection  at  inner 
end  of  w.  p.,  17,173  c.  y.  dr.  from  chan.  and  bank 
in  rear  of  old  p.;  chan.  16^'  d.  obtained  from  d.  w. 
outside,  85, 2240. 

1885-86.  400 1.  f.  of  shore  end  of  w.  p.  removed 
and  380 1.  f.  of  same  partly  revetted;  slight  repairs 
by  hired  labor  to  shore  protection,  86, 337, 1871. 

,1886-87.    8,483  c.  y.  of  sand  dr.  from  bar.  and 
chan.;  repair  of  old  ps.;  r.  removal  from  chan.  com- 
menced, 87, 2328. 
1887-88.    12,731  o.  y.  dr.,  88,  2013. 


1888-89.  2,414  c.  y.  dr.;  extension  of  e.  ps.  and 
repairs  to  both  ps.  begun,  89,  2330. 

1889-90.  2,800  o.y.  dr.;  extension  of  e.  p.  com- 
pleted, 90,  2784. 

1890-91.  2,967  c.  y.  ledge  r.  and  4,101  q.  y.  loose 
1.,  sand,  and  gravel  removed  from  chan.,  91,  2864. 

1891-93.    24,000  0.  y.  dr.,  92,  2509. 

1892-93.  Extension  of  e.  p.  in  progress,  and 
1,189  c.  y.  dr.,  93, 3086. 

1893-94.  In  connection  with  previous  year  242' 
of  old  6.  p.  torn  out  and  reoonstr.,  and  e.  and  w.  each 
extended  240',  94, 2420.  Renewal  of  superstr.  of  w. 
p.  in  progress,  94, 2421. 

1894r-95.  Benewal  of  superstr.  of  w.  p.  com- 
pleted, 95,  3114. 

1895-96.  24,179  c.  y.  r.  and  22,375  c.  y .  of  other 
material  removed,  96,  2960. 

1896-97.  About  24,000  c.  y.  r.  and  other  mate- 
rial removed,  97,  3086;  and  constr.  of  w.  break'r 
commenced,  97, 3086. 

1897-98.  Portion  of  w.  break'r  constr.,  98, 
2680,  and  4,860  c.  y.  dr.,  gauge  readings  made,  re- 
pairs made  to  small  storehouse  (drawings),  98, 2681. 

1898-99.  Break'r  lines  laid  out  on  ice;  soundings 
made  through  ice;  18,162  o.  y.  dr.,  99,  3068. 

1899-00.    Over  1,000  o.  y.  dr.,  00,  4077. 

1900-01.  12,000  c.  y.  dr.  from  bar,  chan.  redr., 
.  and  framework  on  pierheads  completed,  01,  3261. 

1901-02.  Work  in  progress  on  break'r  and 
pierheads,  outer  end  of  w.  j.  repaired,  and  chan.  at 
entrance  to  H.  dr.,  03, 2283. 

1903-03.  Constr.  of  break'r  continued,  and 
chan.  at  entrance  to  H.  dr.,  03, 2093. 

1903-04.  Constr.  of  break'rs  continued,  repairs 
made  to  outer  end  of  e.  j.,  and  chan.  at  entrance  to 
H.  dr.,  04,  3193,  3195. 

1904-OS.  Constr.  of  break'rs  continued,  chan. 
at  entrance  to  H.  dr.,  05,  2355.  Contractor  quits 
work,  claiming  that  changed  conditions  owing  to 
work  done  by  RR.  company  with  permissionof  U.S. 
had  deprived  him  of  storage  ground  and  interfered 
with  his  work,  04, 3193, 3196.  Contractor  financially 
involved  and  receiver  appointed,  05, 2355.  1,900 1. 
small  St.  lost  from  break'r  charged  to  contractor, 
05,  2356. 

1905-06.  Constr.  of  break'rs  continued,  constr. 
of  shoreward  extension  of  w.  break'r  begun,  and 
chan.  at  entrance  to  H.  dr.,  06, 1914. 

1906-07.  Constr.  of  e.  and  w.  break'rs  contin- 
ued, constr.  of  shore  end  of  w.  break'r  continued, 
and  chan.  at  entrance  to  H.  dr.,  07,  2089. 

1907-08.  Constr.  of  break'rs  continued,  about 
90%  completed;  shoreward  end  of  w.  break'r  com- 
pleted, 08,  2164. 

1908-09.    Break'rs  completed,  09, 2138. 

1909-10.  430'  timber  sec.  w.  break'r  protected 
with  riprap,  and  st.  break'r  extended  280'  shore- 
ward, 10, 2298. 

1910-11.  Dr.  Burton  removed  5,953  c.  v.,  11, 
2502. 

1911-12.  Portions  of  each  sec.  of  new  work  on 
the  break'rs  entirely: built,  and  removal  of  old  work 
commenced,  13, 2703.  Detailed  statement  of  work, 
13,  2704. 

PHYSICAL  CHARACTERISTICS. 

Described,  67,  140;  70,  180;  93,  3123;  97,  3087; 
98,  2681;  08,  757;  13, 1108. 

Advance  of  outer  bar  proportionate  to  p.  exten- 
sion, 83,  2410. 

Advantage  taken,  1899,  of  heavy  ice  formation 
tio  lay  out  break'r  lines  and  to  make  soundings 
along  its  situation,  99,  3068. 

Formation  of  bars  checked  slightly  by  small 
section  of  break'r  in  existence  in  1899,  99,  3069. 

Bar  formation,  00,  4077. 

Bar  beyond  js.  constantly  re-forming  by  shifting 
sand,  and  chan.  shoaled  by  sand  blown  over  w.  i.. 
01,  3261. 

Gauge  readings,  03,  2098. 

Imp.  resulted  d.  of  bar  increased  to  21',  and  20' 
chan.  extends  up  R.  If  m.  above  mouth,  12, 1107. 

PLANS.   (See  Estimates  and  Projects.) 

By  Col.  Cram,  repairs  to  ps. ,  ignoring  the  "flare," 
and  carrying  them  parallel  with  each  other  to  12' 
curve,  and  dr.  7,329  o.  y.  of  sand,  and  7,158  c.  y.  of 
shale  work,  66,  iv,  13;  67, 140;  69, 140. 
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By  Mai.  McFarland,  Masting  and  dr.  clian.  from 
60'  to  full  w.  bet.  5S.,  about  100',  70, 180. 

By  Maj.  Gillespie,  blasting  and  dr.  cban.  to  14', 
S15,000,  73,  232. 

By  Maj.  Harwood,  extension  of  w.  p.  500'  to  14' 
of  water,  repairing  ps.,  and  1.  cban.  by  blasting  and 
dr.,  73, 340;  74,  223;  75,  314. 

By  Lt.  Col.  Blunt,  repairs  to  ps.  and  dr.,  15,000, 
77, 967. 

By  Maj.  Wilson,  extension  of  w.  p.  400 1.  f.  and 
e.  p.  600  l.f.,  79,1701. 

PKIVATE  (COBPORATE)  WORK. 

Part  of  old  e.  p.,  116'  1.,  removed,  1893-94,  by 
Lake  Shore  &  Michigan  Southern  ER.  Co.,  94, 
2420;  and  380',  1896-97,  by  au.  of  Sec.  of  War,  97, 
3086. 

Lake  Shore  &  Michigan  Southern  Ky.  Co.,  under 
au.  of  Congress,  removed  inner  end  of  old  e.  U.  S. 
p.,  03,  2284,  2289.  P.  replaced  with  new  bulkhead 
45'  farther  e.  by  Ey.  company,  03,  2094. 

Pittsburgh,  Youngstown  &  Ashtabula  RR.  Co., 
au.  Sec.  of  War  (03,  2093,  2098),  removed  first 
1,000'  (04,  3195)  and  later  the  remainder  of  w.  j. 
(05,  ^66),  and  replaced  it  with  bulkhead  60' 
farther  w.,  and  dr.  area  bet.  to  21',  reclaiming  16 
acres  of  land,  and  made  various  other  imp.,  06, 
1916;  07,  2090;  08,  2164. 

Lake  Shore  &  Michigan  Southern  ER.  Co.,  under 
au.  of  Sec.  of  War  (06,  1916),  took  possession  of 
e.  p.,  extended  it  n.  720',  thence  e.  900',  thence  s. 
to  their  property,  reclaiming  about  15  acres;  also 
extendedTe.  break'r  and  made  various  other  imp., 
07,  2090;  08, 2163. 

20'  Chan,  for  li  m.  up  R.  maintained  by  local  an., 
13, 1107. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Wilson,  1880,  further  extension  of 
ps.  to  16'  curve,  with  removal  of  1,100  1.  f.  of  old 
w.  p.,  revetting  B.  bank,  and  removal  by  dr.  of 
20,000  0.  y.  of  material;  est.,  $88,000,  80,  2163.  In 
1882  Lt.  Col.  Wilson  est.  $62,000  would  be  required, 
in  addition  to  S60,000  app.  since  1880,  to  complete 
work,  83,  2411;  impossible  to  maintain  d.  at  en- 
trance to  p.  of  16'  without  continual  dr.,  83,  2411. 

In  1883  Maj.  Adams  increased  foregoing  est.  to 
S91,800,  83, 1918.     . 

In  1884  Maj.  Maguire  increased  previous  est.  to 
$102,760,  84,  2117;  85,  342. 

In  1890  Maj.  Overman  proposed  securing  20'  d. 
by  extension  of  ps.  to  22'  curve  in  lake,  involving 
constr.  of  1,360  1.  f.  of  p.,  with  repairs  to  existing 
works;  est.,  $265,650,  90,  2785. 

In  1891  Maj.  Overman  proposed  removal  of  242 
1.  f.  of  lake  end  of  e.  p.  and  relocation  of  the  same 
45'  to  e.  of  its  "present"  position,  with  addl.  r. 
excavation  as  required  by  such  change  of  p.;  est., 
$23,492,  making  total  cost  of  revised  and  approv. 
proj.  $329,142,  91,  2864. 

Lt.  Col.  Smith,  1892-93,  revised  est.,  making  it 
$225,000,  93,  3086. 


By  Lt.  C!ol.  Smith,  1896,  2  break'rs  converging 
toward  lake,  400'  apart  at  outer  ends,  to  be  pro- 
tected by  pierheads,  w.  break'r  to  be  1,800'  I.  and 
e.  break'r  1,200'  1.,  excl.  of  pierheads;  est.,  $530,000, 
95,  3126;  96,  2963. 

By  Col.  Smith,  1899,  ohan.  mainten.  by  dr.  with 
allotment  of  $5,000,  99,  3068. 

Change  made  in  proj.  of  1898  to  provide  lor 
break'rs  of  St.,  with  timber  crib  pierheads  (draw- 
ings), 00, 4076. 

Existing  works  badly  in  need  of  repair,  1900; 
est.,  incl.  restoration,  mainten.,  etc.,  for  one  year, 
$205,520,  00,  4078. 

Description  of  break'rs  of  st.  recom.  by  Board 
of  1899  (drawings),  with  est.  of  cost  of  the  various 
types,  00,  4086. 

Maj.  Kingman  recom.,  1901,  that  U.  S.  acquire 
land  w.  of  and  adjoining  j.  in  order  that  an  attempt 
might  be  made  to  arrest  or  control  movement  of 
sand,  01,  3261;  plan  obviated  by  purchase  and 
imp.  of  land  by  Pennsylvania  RR.  Co.,  03,  2283. 

Act  June  13,  1902,  app.  $200,000  for  repairs  to  js. 
and  purchase  of  dr.  ($20,000),  03,  2284.  Proposed 
reconstr.  of  w.  j.  obviated  by  action  of  RR.  com- 
pany (see  Private  work),  03,  2093.  Plan  by  Maj. 
Kingman,  for  expend,  of  unexpend.  balance  (about 
$159,000)  of  above  app.  in  extending  w.  break'r 
by  rubble-mound  constr.  1,500'  shoreward,  03, 
2093;  au.,  1903,  05, 2356. 

Slight  change  in  design  of  break'r  on  recom.  of 
Maj.  Kingman,  04,  3194. 

Maj.  Townsend,  1906,  did  not  consider  extension 
of  break'r  by  U.  S.  advisable  at  that  time  (H.  D. 
86,  59th,  2d),  07,  717. 

By  Col.  Millis,  1910,  extending  w.  break'r  at  both 
ends,  building  new  e.  break'r  and  removing  part  of 
old;  est.,  $1,385,529,  and  $5,000  an.  mainten.  (H.  D. 
654,  61st,  2d),  10,  875,  879. 

SURVEYS. 

Under  direction  of  Lt.  Col.  Raynolds,  by  W.  T. 
Casgrain,  1865,  66,  iv,  10;  67, 140. 

By  Maj.  Wilson,  1879,  79, 1701. 

Sur.  to  determine  what  imp.  should  be  made  with 
view  to  constr.  H.  of  refuge,  and  to  enlarging  capac- 
ity of  port  for  purposes  of  C,  au.  act  Aug.  17, 1894; 
made  by  Lt.  Col.  Smith,  1895,  95,  3122. 

Minor  surs.,  93,  3085;  98,  2681;  00,  4077;  01, 
3264;  03,2097;  04,3198;  05,2360;  07,2089. 

Au.  act  Mar.  3,  1905;  made,  1907,  by  Maj.  Town- 
send  (H.  D.  86,  59th,  2d),  07,  717. 

Au.  act  Mar.  3,  1909;  made,  1909-10,  by  Col. 
Millis  (H.  D.  664,  61st,  2d),  10,  879,  2298. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1108. 

Maps  (H.  D.  664,  61st,  2d): 

81,2324;  84,2116;  91,2866;  94,2422;  95,3126; 
96, 2964;  09,  2138;  10,  2298. 

Of  Hs.  of  n.  and  nw.  lakes,  showing  location  of  this 
n,  66, 24. 

OfH.,  11,  2502. 
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APPROPRIATIONS. 

1829,  $7, 600. 00,  66,  iii,  32. 

1830,  ,  6, 135. 65,  66,  iii,  32. 

1831,  6,370.00,  66,  iii,  32. 

1832,  7,800.00,66,  iii,  32. 

1836,  2,500.00,  66,  iii,  32. 

1837,  6,000.00,66,  iii,  32. 

1838,  ,8,000. 00,  66,  iii,  32. 
1844,  6, 000. 00,  66,  iii,  32. 
1852,  10, 000. 00, 66,  iii,  32. 

1866,  2  20,513. 74,  66,  iii,  4,  iv,  7;  67, 139. 

1867,  10,000.00,67,139. 


1869, 

*  3  8, 910. 00,  69,  22;  70,49. 

1870, 

■6,000.00,70,49,181;  71,47. 

1873, 

400. 00,  73,  342. 

1874, 

1,600.00,74,61;  75,315. 

1875, 

1,000.00,75,66,315. 

1880, 

6,000.00,8O,217Z 

1892, 

40,000.00,93,3092. 

1894, 

40,000.00,95,3120. 

1896, 

40,000.00,96,2969. 

1899, 

100,000.00,99,3073. 

1900, 

*  3,000. 00, 01, 3267;  13,2708. 

1901, 

*  2,068. 20,  13,2708. 

*  Allotment. 

1  Conneautand  Elk  Creeks  to  Erie  Harbor,  Pa.,  Canal.    Sur.— R.,  May  12, 1832.    (H.  D.  482,  65th,  2d.) 

2  Error  of  $7,000  in  app.  of  1866  as  printed  in  list  of  app.,  79, 1702, 
«  Called,  89,000,  69,  38, 141, 142;  70, 181. 
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1902, 
1903, 
1904, 
1905, 
1907, 
1910, 
1911, 
1912, 


$200,000.00,03,2291. 

10,000.00,03,2101. 
240,000.00,04,3202. 

60,000.00,06,2363. 

20,000.00,07,2096. 
144,900.00,10,2300. 
160,000.00, 11,  260a 
100,000.00,13,2708. 


Total,  1,272,597.69  (inol.  sales,  etc.,  and  less 
amounts  redeposited,  $1,- 
277,450.22,  13,  2708). 
COMMERCE. 

Description  of,  95,  3120;  96,  2968;  97,  3091. 

Shipments  of  coal  and  ore,  large,  94,  2425;  95, 
3120. 

Tonnage  in  3  years  rose  from  notMng  to  500,000 1., 
96, 2968;  the  average  an.  increase  exceeding  100,000 
t.,  98, 2686. 

Phenomenal  growth,  99,  3072;  01, 3266. 

Marked  reduction  of  rates  due  probably  to  imp. 
of  this  H.,  06,  692;  10,878;  13,1110. 

Chart  showing  relation  of  tonnage,  value,  and 
app.,  11, 2606. 

Statistics  show  considerable  increase  in  freight 
trafEc  over  previous  years,  18,  2709. 

Tonnage,  1911,  8,879,000  t.,  embracing  1,626  car- 
goes, 13, 2709. 

CONTRACTS. 

1866.  Kenneth  &  McEIenzie,  materials  and 
labor,  66,  iv,  8,  74;  67,  232.  J.  Loveday,  iron,  66, 
iv,  8,  74;  67, 232. 

1871.  H.  W.  Smith,  materials  and  labor,  71, 
196*  73  233 

1881.    J."  W.  Dennis,  pile  constr.,  81,  2329. 

1893.  L.  P.  &  J.  A.  Smith,  p.  constr.,  $35,- 
906.40  93  3093. 

1896.  C.  M.  Carrier,  hemlock  timber,  SIO  M  f.; 
E.  D.  Weimer,  white  pine  timber,  $21.37  M  f.; 
Wm.  Pattison,  ironwork,  $2,447.86;  Kelley  Island 
Lime  &  Transport  Co.,  St.,  $6.55  cord,  95,  3121. 

1897.  E.  F.  Loud,  hemlock  timber,  S10.98  M  t; 
C.  H.  Carleton,  white  pine  timber,  $19.40  M  f.,  97, 
3092.  T.  C.  Gill  &  Co.,  ironwork,  $1,871.65;  Breck- 
inridge &  Uber,  riprap  St.,  950  t.  (;$2,376);  Kelley 
Island  Lime  &  Transport  Co.,  tilling  St.,  $1.18  t. 
($7,788),  97,  3093. 

1899.  J.  B.  Donnelly,  break'r  constr.  (dr., 
timber,  St.,  ironwork),  $23,404.20,  99,  3073.  E.  J. 
Kingston,  dr.,  180  c.  y.  (circular  letter),  99,  3072. 

1903.  The  Donnelly  Contracting  Co.,  constr. 
e.  and  w.  break'rs,  and  the  extension  and  reconstr. 
of  e.  and  w.  ps.,  03,  2099,  2101. 

1903.  G.  H.  Breymau  &  Bros.,  dr.,  270  c.  y., 
03,  2103. 

1905.  Empire  State  Surety  Co.,  continuance 
of  contract  for  break\  constr.  and  reconstr.,  of  ps., 
06, 1920. 

1906.  Great  Lakes  Construction  Co.,  constr. 
256 1.  f.  of  shoreward  end  of  e.  break'r,  06, 1920. 

1910.  Breyman  Bros.,  dr.  outer  H.,  19.90  c.  y., 
11,  2505;  13,  2708.  The  Edward  Gfflen  Dock, 
Dredge  &  Construction  Co.,  constr.  break'r,  58,975.1 
t.  St.,  at  S1.56  t.,  11,  2606;  12,  2708. 

1911.  Great  Lakes  Dredge  &  Dock  Co.,  re- 
moving 439 1.  f.  break'r,  at  $15 1.  f.;  constr.  break'rs, 
150,000 1.  St.,  at  $1.38 1.,  13,  2708. 

ENGIIVEERS. 

Cliiel  of  Engineers.  R.,  66,  4,  iii,  32,  iv,  7; 
67,  30;  68,  42;  69,  22,  38;  70,  49;  71,  47;  73,  44; 
73,  44;  74,  51;  75,  66;  76,  108;  77,  115;  78,  130; 
79,  173;  80,  228;  81,  312;  83,  307;  83,  316;  84, 
319;  85,  343;  86,  338;  87,  303;  88,  276;  89,  328; 
91,  373;  93,  352;  93,  403;  94,  377;  95,  412;  96, 
367;  97,  461;  98,  461;  99,  534;  00,  601;  01,  582; 
03,  505;  03,  655;  04,  606;  06,  616;  06,  691;  07, 
714;  08,  769;  09,  795;  10,  877,  879;  11,  931;  13, 
1108. 

In  charge: 

Capt.  Howard  Stansbury,  1866,  S.  D.  42,  35th, 
1st. 

Lt.  Col.  J.  D.  Graham,  1857.    S.  D.  42,  35th,  1st. 

Col.  T.  J.  Cram,  1866-68.  R.,  66,  iv,  6-10,  69, 
72-76;  67,  139,  148,  230-233. 


Maj.  W.  McFarland,  1868-71.  R.,  68,  160;  69, 
141;  70,180. 

Capt.  G.  L.  GiUespie,  1871-73;  71,  89.  R.,  71, 
196;  73,233. 

Maj.  F.  Hanvood,  1873-74;  73,  42.  R.,  73,  342; 
74, 224. 

Lt.  Col.  C.  E.  Blunt,  1874-78;  74,  215.  R.,  75, 
292,  315;  76,  ii,  563;  77,  963,  968. 

Maj.  W.  McFarland,  1878.    R.,  78, 1265. 

Maj.  J.  M.  Wilson,  1878-82.  R.,  79,  1705;  80, 
2166;  81,  2328;  83,  2412. 

Capt.  M.  B.  Adams,  1883-84.    R.,  83, 1920. 

Capt.  E.  Maguire,  1884-85.    R.,  84,  2118. 

Maj.  L.  C.  Overman,  1885-92.  R.,  86,  2245;  86, 
1873;  87,  2332;  88,  2015;  89,  2340. 

Lt.  Col.  J.  A.  Smith,  1892-1900.  R.,  93,  2515; 
93,  3089;  94,  2423;  95,  3117;  96,  2965;  (Col.)  97, 
3090;  98,  2683;  09,  3071;  00,  4091. 

Maj.  D.  C.  Kingman,  1901-06.  R.,  01,  3264;  03, 
2290;  03,  2099;  04, 3200;  (Lt.  Col.)  05,  2361. 

Maj.  0.  McD.  Townsend,  1906-07.  R.,  06,  1917; 
(Lt.  Col.)  07,  2092. 

Lt.  Col.  John  Millis,  1908-.  08,  2167;  09,  2140; 
(Col.)  10,  2299;  11,  2505;  13,  2707. 

Assistants: 

Maj.  F.  U.  Farquhar  submitted  est.,  66,  iv,  7. 
Capt.  M.  B.  Adams,  75,  53,  292. 
H.  E.  Smith.    R.,  01,  3268;  03,  2291;  03,  2102; 
04,  3203;  06,  2365. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Col.  Graham,  extension  of  ps.  600'  to  12' 
of  water,  repairs,  and  dr.,  $31,559.60,  S.  D.  42, 
35th,  1st. 

By  Maj.  Farquhar,  under  direction  of  Col.  Cram, 
repairs  and  extension  of  w.  p.  and  dr.  12'  x  115', 
$31,112,  66,  iv,  7,  73. 

By  Col.  Cram,  addl.  to  complete  the  work, 
$10,638,  67,  140, 148. 

By  Maj.  McFarland,  repairs  of  injury  caused  by 
freshet,  $9,000,  68,  161;  to  complete  the  work, 
$6,000,  69, 142. 

By  Maj.  Harwood,  permanent  completion,  $3,600, 
73,  342;  $1,000,  74,  224. 

By  Maj.  Wilson,  completion  of  existing  proj., 
$26,092,  79, 173, 1706. 

LEGAL  PROCEEDINGS. 

Claim  against  owners  of  SS.  Mecosta  for  damages 
to  w.  break'r,  $1,346.84,  04, 3201. 

U.  S.  atty.  collected  $1,000  in  satisfaction  of 
damages  to  w.  break'r  by  SS.  Mecosta,  and  $600 
in  payment  lor  damages  to  e.  j.  by  SS.  W.  D.  Bees, 
06,  2362. 

OPERATIONS. 

1856.  890'  of  p.  rebuilt  on  old  foimdations;  120' 
of  p.  repaired,  S.  D.  42,  35th,  1st. 

1867-68.  Eepairs  to  ps.  continued  and  material 
collected  for  extension  of  w.  p.,  68, 160. 

1868-69.  E.  p.  repaired  and  extension  to  w.  p. 
completed,  69, 141. 

1869-70.    Eepairs  and  extension  to  p.,  70, 180. 

1870-71.  Repairs  of  w.  pierhead  completed, 
71, 196. 

1871-73.    Extension  of  e.  p.  90',  72,  44. 

1873-74.    W.  pierhead  riprapped,  74,  224. 

1874r-77.  Slight  repairs  of  ps.,  75,  315;  76,  ii, 
563!  77,968. 

1881-82.  473  1.  f.  pile  protection  finished,  83, 
2413. 

1893-94.  Extension  of  old  w.  p.  completed, 
94,2423. 

1894-95.  A  device  to  throw  large  waves  from 
the  end  of  the  p.  ferected  and  p.  constr.  in  progress, 
96,3118.  i-    6  ,    , 

1895-96.  Misc.  dr.  done,  repairs  made  to  outer 
end  of  new  w.  p. ,  and  in  connection  with  preceding 
year  600 1.  f.  ofe.  break'r  constr.,  96,  2965. 

1896-97.  Break'r  constr.  commenced,  97, 
3090. 

1897-98.  282 1.  f.  w.  break'r  completed  in  con- 
nection with  previous  year,  15,776  c.  y.  dr.,  and  re- 
pairs made  to  e.  p.,  98, 2685,  2686. 

1898-99.  Lines  of  break'rs  laid  out  on  heavy 
ice  formation;  9,000  o.  y.  dr.,  99,  3071. 
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1899-00.  16,500  c.  y.  dr.;  preparations  made 
for  break'r  constr.,  00,  4092. 

1900-01.  4  cribs  sunk  in  constr.  of  w.  break'r, 
16,000  0.  y.  dr.  from  bar,  restoring  elian.  to  lull  d. 
m  fall  of  1900;  bar  re-formed  agam  in  spring  and 
was  redr.,  10,057  c.  y.  having  been  removed,  01, 
3266. 

1901-03.  Superstr.  over  cribs  built,  completing 
contract  for  774'  of  w.  break'r;  10,420  c.  y.  dr.  from 
olian.  outside  of  ps.  and  680  c.  y.  removed  from  re- 
ported shoaling,  03,  2291,  2292. 

1903-03.  Plant  and  materials  assembled  for 
prosecution  of  work  on  e.  and  w.  break'rs,  10,600 
0.  y .  dr.,  and  damages  to  w.  p.  made  by  SS.  Mecosta, 
temporarily  repaired.  03,  2099,  2102,  2103. 

1903-04.  8  cribs,  1,377'  1.,  built  and  sunk  in 
renewal  of  shoreward  end  of  js.;  temporary  spur  ]. 
constr.  for  protection  of  trenches  for  reception  of 
cribs;  one  crib,  163'  1.,  placed  at  outer  end  of  w.  j.; 
745 1.  f.  concrete  superstr.  completed;  work  done  on 
preparing  foundations  for  e.  and  w.  break'rs;  dam- 
age done  by  SS.  Mecosta  repaired  at  cost  of  $1,345.84; 
9,956  c.  y.  dr.,  04, 3200,  3203. 

1904r4)5.  W.  break'r  extension  completed; 
timber  crib  pierheads  lor  e.  and  w.  break'rs  in  place; 
substr.  for  750'  e.  break'r  simk  and  264 1.  f.  concrete 
superstr.  built  (contractor  became  involved  flnan- 
ciaUy,  and  work  ceased  in  Nov.);  dr.  Burton  re- 
moved 14,000  c.  y.  from  ohan.,  05,  2361,  2365. 

1906-06.  71%  of  work  of  break'r  constr.  and 
reconstr.  completed  by  lailing  contractor,  and  work 
continued  by  their  surety,  the  Empire  State  Surety 
Co.;  loundation  prepared  lor  new  cribs,  shoreward 
end  e.  break'r;  dr.  Burton  removed  14,089  c.  y.,  06, 
1917, 1919. 

1906-07.  Constr.  ol  break'rs  and  the  extension 
and  reconstr.  ol  parts  ol  e.  and  w.  ps.  completed 
(tabulated  statement  ol  work  for  year  and  contract) ; 
256  1. 1.  shoreward  end  ol  e.  break'r  completed;  dr. 
Burtcn  removed  14,291  c.  y.,  07,  2093,  2094. 

1907-08.  Minor  repairs  made  to  concrete 
superstr.  by  hired  labor;  dr.  Burton  removed  16,242 
c.  y.,  08,  2167. 

1908-09.  Dr.  Burton  removed  20,584  c.  y.,  09, 
2140. 

1909-10.  Dr.  Burton  removed  18,698  c.  y.  and 
dr.  Maumee  21,030  c.  y.,  10, 2299. 

1910-11.  275,173.2  c.  y .  dr.  under  contract;  8,943 
c.  y.  dr.  by  U.  S.  dr.  Burton,  11,  2505.  13,393.1 1. 
quarry-run  st.  placed  in  rubble-mound  protection 
and  30,117.9  t.  st.  in  rubble-mound  break'r,  11, 
2505.  Protecting  e.  break'r,  extending  it  shore- 
ward, about  70%  completed  under  contract,  11, 932. 

1911-13.  8,220.4  t.  St.  placed  in  rubble-mound 
protection,  and  7,243.7  t.  in  rubble-mound  break'r, 
completing  e.  break'r  and  extending  it  shoreward; 
lakeward  extension  ol  e.  break'r  and  ol  the  new  w. 
broEik'r  in  progress;  removal  ol  part  ol  old  w. 
break'r  begun,  26%  completed;  22,140  c.  y.  dr.  by 
U.  S.  dr.  Burton,  13,  2707. 

PHYSICAL  CHARACTERISTICS. 

Description  ol,  66,  Iv,  6;  67, 139;  93,  3090;  96, 
2970,  2971. 

Beach  at  inner  end  ol  w.  p.  washed  away  in  a  re- 
markable way  by  sea,  99,-3072. 

Action  ol  break'rs  at  the  H.  on  sand  movement, 
00,  4092;  bar  formation,  00,  4092. 

Shoaling  ol  chan.,  04,  3200;  06, 1919;  07,  2094. 

Outer  break'r  deteriorated;  will  be  partly  aban- 
doned, 11,  2506. 

As  a  result  ol  U.  S.  imp.  an  entrance  chan.  ol  21' 
and  an  outer  H.  have  been  provided,  13, 1109, 1110. 

H.  74  m.  Irom  Cleveland,  Ohio,  13, 1108. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Col.  Graham,  repairs,  dr.,  and  extension 
of  ps.  to  12'  ol  water,  S.  D.  42,  35th,  1st. 

By  Col.  Cram,  pile  p.  proposed,  description  of, 
66,  fv,  69. 

Maj.  Overman  reported,  1888,  that  unless  the 
facilities  of  H.  were  tucreased further  imp.  would  be 
unnecessary,  88, 2015. 

In  1889  Maj.  Overman  est.  repair  and  removal  of 
ps.  and  revet,  and  dr.  to  16'd.  through  H.  entrance 
■would  cost  $116,000,  89, 2341. 

In  1891  Maj.  Overman,  recom.  constr.  of  new  ps. 
and  dr.  bet.  them  to  17',  each  p.  to  be  about  2,000 1. 


and  to  extend  to  17'  curve  in  lake;  est.,  $418,140, 93, 
2519. 

Orig.  plans  for  e.  break'r  were  for  rubble-mound 
constr.,  but  contractor  submitted  est.  for  timber 
crib  with  concrete  superstir.,  which  method  of 
constr.  approv.,  04, 3201. 

PRIVATE  WORK. 

Description  of  -work  done  by  the  Pittsburg, 
Shenango  &  Lake  Erie  HE.  Co.  for  imp.  of  H.,  93. 
3091;  94, 2425;  95,  3120;  97,  3090;  99,  3072. 

W.  break'r,  injin-ed  by  SS.  George  Stephenson, 
repaired  by  Pittsburg  Steamship  Co.,  04, 3206. 

PROJECTS.    (See  Estimates  and  Plans.) 

Orig.,  7S,  315;  76,  ii,  663;  77,  968. 

By  Capt.  Maurice,  1829,  closing  existing  chan. 
through  sand  bar  at  mouth  of  B.  by  means  of  paral- 
lel ps.  of  oribwork;  est.,  $20,001.66,  80,  2166.  Proj. 
completed  in  1836,  80, 2167. 

By  Col.  Cram,  1866,  repair  of  existing  p.  work, 
prolongation  of  w.  p.  350',  and  dr.  ohan.  115'  x  12'; 
est.,  $31,112,  66,  Iv,  7;  67,  130;  80,  2169,  ProJ, 
completed  in  1872,  80, 2170. 

By  Maj.  Wilson,  e.  p.,  480 1.  f.  of  p.  and  381 1.  f.  of 
superstr.;  w.  p.,  791 1.  f.  of  superstr.,  79, 1706. 

History  of  early  projs.,  79, 1705. 

By  Maj.  Wilson,  1880,  restoration  of  p.  and  constr. 
of  pilework;  est.,  $35,090,  80,  2171;  86,  1873;  87, 
2332. 

By  Lt.  Col.  Smith,  1892-93,  w.  and  d.  existing  old 
chan.  to  17'  by  extension  ol  e.  and  w.  ps.  each  480'; 
est.,  $500,000,  93,  3090. 

By  Lt.  Col.  Smith,  1892-93,  expend,  available 
funds  in  extending  w.  p.  into  lake  as  far  as  possible 
from  old  w.  p.,  with  the  usual  type  of  crib  and 
superstr.  filled  with  st.  and  resting  upon  foundation 
riprap  st.,  93, 3090. 

By  Lt.  Col.  Smith,  1896,  constr.  480'  of  p.  on  the 
w.  side,  for  extending  e.  p.  450'  and  w.  p.  150',  for  2 
break'rs — one  on  the  w.  side  1,250'  1.,  one  on  the  e. 
1,050'  1. — and  removal  of  r.  and  other  material  at  an 
est.  cost  of  $530,000,  to  obtain  25.5'  in  an  entrance  ol 
350'  w.  and  d.  ol  20'  or  more  in  the  protected  area, 
96, 2971;  est.,  $610,000,  excl.  ol  mainten.,  13,.1109. 

By  Col.  Smith,  1897,  expend.  $35,000  ol  app.  ol 
1896  on  constr.  ol  the  break'rs,  and  reserving  $5,000 
for  mainten.  and  contingencies,  97, 3091. 

$8,000  reserved  from  app.  of  1899  for  mainten.  of 
ps.  and  Chan,  d.,  99,  3072. 

Method  of  constr.  break'r  to  avoid  extensive  re- 
pairs, 00,  4092. 

Act  June  13, 1902,  au.  expend,  of  $450,000  on  proj. 
of  1896;  $10,000  of  which  for  purchase  of  hydraulic 
dr.,  03,  555;  modified  by  act  June  25,  1910,  au. 
expend,  of  $144,900  in  mainten.  and  continuing 
imp.  in  accordance  with  plans;  est.,  $1,338,681,  with 
$10,000  an.  for  mainten.  (H.  D.  653, 61st,  2d),  10, 877. 

Existing  proj.,  1912,  that  ol  1896,  modified  by  act 
1910,  13, 1109. 

SURVEYS. 

By  Capt.  Stansbury,  in  1856,  S.  D.  42,  35th,  1st. 

By  Maj.  Wilson,  in  1878-79,  79, 1705. 

Ex.  made  in  1879, 80, 2170. 

Ex.  for  d.  and  w.  chan.  au.  act  Aug.  11,  1888; 
made,  1889,  by  Maj.  Overman,  89, 2340. 

Sur.  of  Conneaut  H.;  made,  1891,  by  Lt.  Col. 
Smith,  93, 2517. 

Complete  by  drographic  sur.  of  the  H.  and  the  lake 
inside  the  26'  contour  made  in  1894  by  Lt.  Col. 
Smith,  96, 2966. 

Ex.  of  the  chan.  made,  1898,  by  Col.  Smith,  98, 
2686. 

Minor  surs.,  99,  3071;  00,  4093. 

Of  Chan.,  03,  2292;  03, 2102;  06, 1919. 

Borings  and  soimdings  along  line  of  new  ps.,  02, 
2292. 

Au.  act  Mar.  3,  1909,  for  enlarging  and  imp.  the 
outer  H.  area,  made,  1909,  by  Lt.  Col.  Millis;  est., 
$1,338,681  (H.  D.  653,  61st,  2d),  10,  879. 

Maps  (H.  D.  663,  81st,  2d): 

Of  n.  and  nw.  lakes,  showing  location  of  this  H., 
66;  81,  2330;  93,  3090;  95,  3120;  96,  2972;  09, 
2140;  10, 2300. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,1110. 
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RR.— BUFFALO,  N.  Y.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Buffalo,  N.  Y. 


BB    1  Lake  Erie. 

KK    S  Elk  Cr.,  Pa.  (1) 

BB    3  Walnut  Cr.,  Pa.  (1) 

BR    4  Presque  Isle  B.,  Pa.  (1) 

BB    5  Erie  H.,  Pa.  (4) 

BB    6  Portland  H.,  N.  T.  (1) 

BE    7  Cbautauqua  Cr.,  N.  T.  (1) 

BB    8  Canada  way  Cr.,  N.  T.  (1) 

BB    9  Dunkirk  H.,  N.  T.  (1) 

BB  10  SUver  Cr.,  N.  T.  (1) 

BB  11  Cattaraugus  Cr.,  N.  T.  (1) 

BB  13  Elghteenmlle  Cr.,  N.  Y.  (1) 

BB  13  Bultalo,  H.,  N.  T.  (1) 

BB  14  Bullalo  B.,  N.  T.  (13) 

BE  16  Niagara  E.,  N.  T.  (1) 

BE  16  Cazenovla  Cr.,  N.  T.  (14) 

BB  17  Black  Bock  H.,  N.  T.  (1) 

BB  18  Scajaquada  Cr.,  N.  T.  (16) 

BE  19  Erie  Canal  (Bulfalo  to  Tonawanda 

Cr.,N.T.)(lS) 
BB  30  Eattlesnake  Cr.,  N.  T.  (16) 
BB  31  Tonawanda  Cr.,  N.  T.  (15) 
BE  33  ElUcott  Cr.,  N.  T.  (31) 
BB  33  La  SaUe  Or.,  N.  T.  (16) 
BE  34  Niagara   B.,    N.    T.    (Iielow    Niagara 

Falls)  (IS)  (36) 
BE  36  Lake  Ontario  (16)  (63) 
BE  36  WUson  H.,  N.  Y.  (36) 
BE  37  Twelvemlle  Cr.,  N.  T.  (36) 
BE  88  Olcott  H.,  N.  Y.  (35) 
BE  39  Elghteenmlle  Cr.,  N.  T.  (38) 
BE  30  Johnsons  Cr.,  N.  T.  (38) 
BE  31  Oak  Orchard  H.,  N.  T.  (36) 
BE  33  Oak  Orchard  Cr.,  N.  T.  (31) 
BB  33  Sandy  Cr.,  N.  T.  (36) 
BB  34  Braddock  Pond,  N.  T.  (36) 
BE  35  Cranberry  Pond,  N.  T.  (36) 
BE  36  Long  Pond,  N.  T.  (36) 
BB  37  Buck  Pond,  N.  T.  (36) 
BB  38  Bound  Ft.,  N.  T.  (36) 
BE  39  Charlotte  H.,  N.  T.  (35) 


BB  40  Genesee  E.,  N.  T.  (39) 

BE  41  Irondequolt  B.,  N.  T.  (36) 

BB  43  PultneyvUle  H.,  N.  Y.  (35) 

BE  43  Salmon  Cr.,  N.  T.  (43) 

BE  44  Great  Sodus  B.,  N.  T.  (35) 

BB  45  Port  B.,  N.  T.  (35) 

EB  46  Little  Sodus  B.,  N.  T.  (36) 

BE  47  Fairhaven  H.,  N.  T.  (46) 

BE  48  Oswego  H.,  N.  T.  (36) 

BE  49  Oswego  B.,  N.  T.  (48) 

EB  60  Little  Salmon  B.,  N.  T.  (Mexico  Bay) 

(35) 
EB  61  Salmon  E.  (Port  Ontario  H.),  N.  T. 

(36) 
EB  S3  South  Pond,  N.  T.  (35) 
BB  63  North  Pond,  N.  Y.  (35) 
BB  54  South  Big  Sandy  Pond,  N.  Y.  (36) 
BE  55  North  Big  Sandy  Pond,  N.  T.  (36) 
BB  56  Stony  Cr.,  N.  T.  (35) 
BE  57  Henderson  B.,  N.  T.  (35) 
BB  58  Sacketts  H.,  N.  T.  (35) 
EB  59  Black  E.  B.,  N.  T.  (36) 
BE  60  Black  B.,  N.  T.  (59) 
BB  61  Guffin  B.,  N.  Y.  (85) 
BE  63  Chaumont  B.,  N.  Y.  (35) 
BB  63  St.  Lawrence  B.,  N.  T.  (85) 
BB  64  Cape  Vincent  H.,  X.  Y.  (63) 
BE  65  Clayton  H.,  N.  Y.  (63) 
EB  66  Thousand  Isld.  Park,  N.  Y.  (63) 
EB  67  Alexandria  B.,  N.  T.  (63) 
BB  68  Goose  B.,  N.  Y.  (63) 
BB  69  Chippewa  B.,  N.  T.  (63) 
BE  70  Morrlstown  H.,  N.  T.  (63) 
BE  71  Oswegatchle  E.,  N.  Y.  (63) 
BE  73  Ogdensbtug,  N.  Y.  (63) 
BB  73  Waddlngton  H.,  N.  T.  (63) 
BE  74  Massena  Power  Canal,  N.  Y.  (63) 
BB  76  Grasse  E.,  N.  Y.  (63) 
BB  76  Baquette  E.,  N.  Y.  (63) 
EB  77  St.  Begls  B.,  N.  Y.  (63) 
BB  78  1  Salmon  E.,  N.  Y.  (63) 


RIL^3 


Sur.— B.,  Apr.  17, 1834;  est.,  $34 
65th,  2d.) 


ELK  CREEK,  PA.  AND  OfflO. 

(H.  D.  482, 


1  The  Ust  of  waterways  of  they  S.  of  importance  or  probable  importance  after  RR-7S  begins  at  the 
southernmost  portion  of  the  Pacific  Coast  of  the  U.  S.  .^  "osma  ai.  mo 
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ERIE  HARBOR,  PA. 


Part. 


Title. 


Period. 


Appropria- 
tiou. 


Erie  H.  (Presque  Isle) 

Erie  H.  (Presque  Isie  Peninsula) . 


1819-1912 
1888-1896 


$1,478,156.66 
60,000.00 


Total. 


1,538,156.56 


Part  (a),  RK^5 


Erie  (Presque  Isle)  Harbor,  Pa. 


APPROPRIATIONS.! 


1823, 

$150. 00  (sur.),  act  Mar.  3. 

1824, 

20,000.00,  66,  iii,  31. 

1826, 

7,000.00,  66,  iii,  31. 

1827, 

2,000.00,  66,  iii,  31. 

1828, 

6,223.18,  66,  iii,  31. 

1829, 

7,390.25,  66,  iii,  31. 

1831, 

1,700.00,  66,  iii,  31. 

1832, 

4,500.00,  66,  iii,  31. 

1833, 

6,000.00,  66,  iii,  31. 

1834, 

23,045.00,  66,  iii,  31. 

1835, 

5,000.00,  66,  iii,  31. 

1836, 

15,122.80,  66,  iii,  31. 

1837, 

15,000.00,  66,  iii,  31. 

1838, 

30,000.00,  66,  iii,  31. 

1844, 

40,000.00,  66,  iii,  31. 

1852, 

30,000.00,  66,  iii,  31. 

1864, 

*  15, 000. 00,  66,  iii,  31;  67, 138, 145 

1866, 

36,961.00,  66,iii,  4,31,  iv,l. 

1867, 

25,000.00,67,31. 

1868, 

*40,000.00,  68,24,42, 164. 

1869, 

*s  22, 275. 00,  69,22. 

1870, 

20,000.00,  70,  60;  71,  48,  198. 

1871, 

29,000.00,71,48,198. 

1871, 

*<10,000.00,  71,48, 198. 

1872, 

15,000.00,78,44,234. 

1874, 

20,000.00,74,52,225. 

1875, 

80,000.00,76,57. 

1876, 

40, 000. 00,  76, 109, 14S,  ii,  566;  77, ! 

1878, 

26,000.00,78,131,1267. 

1879, 

25,000.00,79,174,1710. 

1880, 

25,000.00,80,2186. 

1881, 

20,000.00,81,2334. 

1882, 

20,000.00,88,2417. 

1884, 

50,000.00,84,2122. 

1886, 

37,600.00,86,1880. 

1888, 

23,000.00,88,2033. 

1890, 

40,000.00,90,2797. 

1892, 

40,000.00,93,2526. 

1894, 

10,000.00,96,3140. 

1896, 

1,289. 33,  act  May  11. 

1899, 

125,000.00,99,3093. 

1902, 

125,000.00,08,2297. 

1905, 

126,000.00,05,2369-2371. 

1907, 

120,000.00,07,2099. 

1910, 

70,000.00,10,2305. 

1911, 

30,000.00,11,2511. 

Total,  1,478,166.56  (Jncl.  receipts  from  sales 
and  $60,000  app.  for  Erie 
H.,  Presque  Isle  Penin- 
sula, $1,542,882.28,  12, 
2713). 


COMMERCE. 

Requires  chan.  to  admit  vessels  drawing  14',  67, 
262. 

Great  increase  of,  69, 144. 

Increasing,1900;  due  probably  to  betterolian.  and 
H  ,  00, 4107;  01, 3300;  03, 2296;  04, 3249. 

Arrivals,  departures  and  tonnage  for  10  years, 
03,  658;  06,  620. 

U.  S.  work  haying  fay.  effect  in  controlling  rates 
on  bulk  conunodities,  06,  695;  18, 1113. 

1902,  3,874,000±  t.;  1905,  2,135,000d=  t.;  1908,  3,- 
691,000±  t.;  1911,  3,464,836  t.,  18, 1113. 

CONTRACTS. 

1866.  J.  Loveday,  iron,  66,  iv,  74;  67, 232, 233. 

1867.  Brooks  &  Adams,  timber,  67,  232,  233. 
Vincent  &  King,'  materials  and  labor,  67, 232, 233; 
68, 168-177, 188.  Lee  &  Dunbar,  dr.,  67, 232, 233; 
73, 233. 

1868.  Lee  &  Dunbar,  dr.,  68,  163,  168.  Wil- 
liam Nlcbols,  repairing  ps.,  68, 163, 168. 

1871.  Lee  &  Dunbar,  dr.,  23*  c.  y.,  71,  198; 
73,  343.  H.  W.  Smith,  p.  work,  completed,  71, 
198*  78  233 

1878'.  Lee  &  Dimbar,  dr.,  29J*  c.  y.,  73,  343; 
74,224. 

1877.  O.  J.  Jennings,  dr.,  tug,  and  scows,  $5.44 
per  hour,  77, 970. 

1878.  W.  H.  McCurdy,  iron,  78, 1266.  Ferris 
&  Garfield,  materials  and  labor,  78, 1266. 

1879.  O.  J.  Jennings,  dr.,  16*  c.  y.,  79,  1710. 
Hemenway  &  Hayes, p.  constr.,  81, 2187;  amended, 
81,  2331.  Cleveland,  Brown  &  Co.,  p.  constr.,  80, 
2188.    O.  J.  Jennings,  dr.,  IS*  c.  y.,  80, 2189. 

1880.  G.  W.  &  A.  F.  McKenzie,  pile  j.  constr., 
80,  2188.  H.  H.  Hine,  p.  constr.,  81,  2334;  an- 
nulled, 81,  2331.  H.  B.  Strong,  p.  constr.,  81, 
2336.  J.  Bamett,  iron,  81,  2334.  G.  W.  &  A.  F. 
McKenzie,  p.  constr.,  81, 2335. 

1881.  G.  Talbot,  dr.,  23t  c.  y.,  81, 2336. 
1888.   J.  L.  Ltnn,  removing  and  replacing  old 

superstr.,  83,  2418;  dr.,  22Ji|!  c.  y.,  88, 2418. 

1886.  J.  Eooney,  dr.,  26$  c.  y.,  87,  2346. 

1887.  D.  McNaughton,  iron,  87,  2346.  G. 
Elias  &  Bro.,  timber,  87, 2346. 

1888.  J.  L.  Ltnn,  dr.,  28*  c.  y.,  89,  2347.  0. 
Gillmore,  dr.,  28*  c.  y.,  89, 2347. 

1890.  Hingston  &  Wood,  dr.,  18i*  c.  y.,  90, 
2792.  Benham  &  Doville,  transporting  material, 
90  2793 

1891.  J.  B.  Doimelly,  p.  extension,  $61  I.  f., 
91, 2876. 


*  Allotment. 

'  Sura.— Rs.,  Oct.  4, 1823,  est.  $39,617.47;  Oct.  1, 1835,  est.  $97,000;  Sept.  30, 1839,  est.  $326,160;  1856,  est. 
$269,105.37;  Nov.  12, 1864,  est.  $15,000.    Ex.— R.  (indefinite),  Nov.,  1833. 
2  Statement  of  app.  from  1823,  with  method  of  expend.,  83, 1926. 
>  Called  $22,600,  69,  38, 144. 

*  Called  $6,080,  78, 44, 234.    Allotted  from  app.  for  ex.  and  sur.  of  northern  and  northwestern  lakes,  etc., 
72,  4,  234. 

B  Controversy  between  Col.  Cram  and  contractors;  history  of  the  case,  and  plan  for  settlement  submit- 
ted by  Col.  Cram,  68, 168-177.    Keport  of  a  BE.  in  relation  to,  68, 180-183. 
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1893.  J.  B.  Donnelly,  p.  extension,  825,620, 
93,3100. 

1896.-  Hingston  &  Woods,  dr.  29,399  o.  y.,  at 
190  c.  y.,  s.  m.;  riprap  st,,  781  c.  y.,  at  $2.45  t., 
measured  oil  boat,  97, 3102. 

1898.  Carkin,  Stickney  &  Cram,  dr.,  17i|i  c.  y., 
{1,110.95,  98,  2746. 

1899.  Breymann  Bros.,  dr.,  8Jt  c.  y.,  $33,000, 
99,  3094.  ■  J.  B.  Donnelly,  concrete  superstr.  of 
n.  p.,  and  extension  of  p.,  timber  crib  j.  constr. 
(removing  old  works,  fum.  st.  concrete,  ironwork, 
dr.,  timber),  $78,468.70, 00,  4107. 

1903.  Buffalo  Dredging  Co.,  dr.  (ISi*  c.  y.) 
and  constr.  concrete  superstr.,  s.  p.,  timber  crib  ]., 
and  placing  riprap  st.  m  n.  p.  (unit  prices  listed), 
03,  2122-23. 

1905.  Lake  Erie  Dredging  Co.,  dr.  chan.,  230 
c.  y.,  s.  m.,  aiid dr.  basin,  250 c.  y.,  p.  m.;  William 
H.  Shelton,  extending  n.  p.  and  concrete  superstr. 
on  n.  p. ,  unit  prices  listed,  05, 2372. 

1907.  Great  Lakes  Dredge  &  Dock  Co.,  ex- 
tending s.  p.  and  St.  superstr.  on  s.  break'r,  unit 
prices  listed,  07, 2J0O. 

1909.  Buffalo  Dredging  Co.,  dr.  cban.,  10, 
2303.  The  Central  Dredging  Co.,  dr.  basin,  180 
c.  y.,  s.  m.,  10, 2305. 

DOCUMENTS.    (Not  printed  in  reports.) 

Report  of  BE.  of  1874  to  consider  plan  for  shore ' 
protection  for  Peninsula  Pt.,  75, 316. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,  4,  li,  41,  lii,  4, 
31,  iv,  2;  67,  31,  252;  68,  42,  177,  178;  69,  22,  38; 
70,  49;  71,  45,  47;  72,  42;  73,  45;  74,  51;  75,  56; 
76,  109,  142;  77,  116;  78,  130;  79,  173;  80,  228; 
81,  313;  83,  308,  2420;  83,  316;  84,  319;  85,  344; 
86,  339;  87,  304;  88,  277;  89,  328;  90,  297;  91, 
373;  92,  352;  93,  404;  94,  378;  95,  413;  96,  369; 
97,  463,  473;  98,  455;  99,  536;  00,  604;  01,  585; 
02,  607;  03,  557;  04,  609;  06,  619;  06,  694;  07, 
717;  08,  761;  09, 797;  10,  879;  11,  933;  18, 1111. 

Boards: 

Convened,  Detroit,  Mar.  18,  1868,  to  consider 
causes  of  careening  of  cribs  and  remedy  for.  Ad- 
journed, and  reconvened  at  Erie,  Mar.  23.  Ex. 
the  work  and  adjourned.  Reconvened,  Detroit, 
and  recom.  the  use  of  cribs  24'  instead  of  18'  w,, 
grillage  instead  of  tight  bottoms,  and  riprap.  B., 
68,  179-183.  (Col.  Macomb,  Lt.  Cols.  Newton, 
Raynolds,  and  Blunt;  Maj.  Wheeler,  and  Capt. 
Harwood.) 

Convened,  Erie,  Oct.  18,  1870.  Recom.  brush 
and  St.  constr.  in  phees,  protection  of  beach  by 
planting  slips  of  poplar,  beech,  etc.,  and  legislation 
to  prevent  the  removal  of  standing  or  fallen  timber, 
etc.  R.,  71,  206-208.  (Lt.  Cols.  Woodruff  and 
Poster,  and  Maj.  McFarland.) 

Convened,  S.  O.  No.  49,  C.  of  E.,  1882,  82,  2422. 
The  Board  did  not  consider  the  danger  of  a  break 
through  the  peninsula  of  Presque  Isle  imminent, 
83, 2422. 


In  cbarge: 

Capt.  T.  W.  Maurice,  1824,  67, 138;  79, 1707. 

Col.  Wra.  Tumbull,  1855-56.  R.,  S.  D.  42 
35th,  1st. 

Maj.  J.  D.  Graham,  1857.    R.,  S.  D.  42,  36th,  1st. 

Lt.  Col.  T.  J.  Cram,  1864-68.  R.,  66,  13,  20,  iv, 
1-6,  73-76;  67,  138,  148,  230-233,  254;  68,  168-177, 
183-185. 

Maj.  W.  McFaxland,  1868-71.  R.,  68,  162-168; 
69, 142;  70, 181;  71,  200. 

Capt.  G.  L.  Gillespie,  1871;  71,  189.  R.,  71, 
198,  200;  73,  223. 

Maj.  F.  Harwood,  1873-74.    R.,  73,  342;  74,  225. 

Lt.  Col.  C.  E.  Blunt,  1874-78;  74,  216.  R.,  75. 
316;  76,  ii.  663;  77,  963,  968. 

Maj.  W.  McFarland,  1878.    R.,  78, 1266. 

Maj.  J.  M.  Wilson,  1878-83.  B.,  79,  1707;  80, 
2172;  81,  2331;  83,  2414,  2422. 

Capt.  M.  B.  Adams,  1883-84.    R.,  83, 1923. 

Capt.  E.  Maguire,  1884-86.  R.,  84,  2120:  86. 
2263;  86, 1879. 

Capt  C.  F.  Palfrey,  1886.    87, 2343. 

Capt.  F.  A.  Mahan,  1886-90.  B.,  87,  2343;  88, 
2017;  89, 2343. 


Maj.  A.  Stickney,  1890-92.  B.,  90,  2789;  91, 
2869. 

Maj.  E.  H.  Euflner,  1892-06.  B.,  93,  2622;  93, 
3096;  94,  2427;  95, 3135. 

Maj.  T.  W.  Symons,  1895-1902.  B.,  96,  3097; 
97,  3097,  3237;  98,  2737;  99,  3091;  00,  4099;  01, 
3295;  03,  2295. 

Maj.  Theo.  A.  Bingham,  1903.    B.,  03, 2115. 

1st  Lt.  P.  S.  Bond,  1904.    B.,  04, 3243. 

Col.  H.  M.  Adams,  1906-07.  B.,  06,  2369;  06, 
1923*  07  2097 

Lt.  Cof.  W.  L.  Fisk,  1908-10.  R.,  08, 2169;  (Col.) 
09,  2143;  10,  2303. 

Lt.  Col.  J.  G.  Warren,  1911-.  B.,  11, 2609;  (CoL) 
12,2711. 

Assistants: 

Capt.  F.  U.  Farquhar,  66,  ii,  41,  iv,  2. 

I.  Camp,  68, 169, 172, 180.    B.,  71,  202,  206. 

Capt.  M.  B.  Adams.    B.,  79, 1710. 

ES-riMATES.    (See  Projects.) 

By  BE.,  date  not  known,  entire  and  permanent 
completion  of  e.  entrance,  $56,760;  w.  entrance, 
$212,346.37;  total,  $269,105.37,  S.  D.  1,  34th,  1st. 

By  Mai .  Graham,  1857,  immediate  repairs  of  ps., 
$8,638.  Est.  of  BE.  revised  to  $83,091.86  for  e.  en- 
trance and  $334,408.09  for  w.  entrance;  total,  $417,- 
499.96,  S.  D.  42,  35th,  1st. 

By  Col.  Cram,  1865,  for  dr.  to  13',  $15,126.90,  and 
extension  of  n.  p.  600'  to  13'  of  water,  $21,836;  total, 
$36,961.90,  66,  4,  20,  21,  24,  Iv,  1,  73. 

By  Col.  Cram,  1866,  permanent  completion, 
$25,000,  66,  iii,  4,  31. 

By  Col.  Cram,  1867,  repairs  and  dr.  to  14',  $69,000, 
67,31. 

By  Maj.  McFarland,  1868,  repairing  p.,  $16,000; 
dr.  outer  bar,  $5,000;  dr.  inner  bar,  $35,000,  68, 104. 

By  Maj.  McFarland,  1869.  completion  of  work, 
$45,900,  69, 143;  70, 182. 

By  Maj.  Harwood,  1873,  entire  and  permanent 
completion  of  chan.,  beach  protection,  and  repairs 
of  ps.,  $75,000,  73,  343.    In  1874,  $80,000,  74,  225. 

By  Lt.  Col.  Blunt,  1876,  extension  of  s.  p.,  $50,000, 
75,  317.' 

By  Lt.  Col.  Blunt,  1876,  protection  of  shore,  etc.. 
$66,000,  76, 106,  li,  566.  '        ' 

By  Maj.  Wilson,  1879,  completion  of  existing  proi., 
$90,000,  79, 1710.  By    i, 

UEGISLATION. 

Detailed  history  of  efforts  made  by  various  per- 
sons to  obtain  the  right  to  occupy  the  peninsula  by 
State  legislation.  Letter  sent  by  the  gee.  of  War  to 
the  governor  of  Pennsylvania  in  1897  asking  that  the 
rights  of  the  U.  S.  to  ownership  of  the  peninsula  be 
confirmed.    98, 2743. 

Maj.  Symons  reports  effort  again  being  made  to 
secure  title  or  possession  of  Presque  Isle  Peninsula. 
Bill  introduced  in  Legislature  of  Pennsylvania  au 
city  of  Erie  to  "improve,  use,  or  sell"  defeated-  cor- 
respondence covermg  case,  01,  3299,  3300. 

Act  of  Legislature  of  Pennsylvania,  1903,  gavecom- 
missioners  of  waterworks  of  Erie  all  rights  of  State 
m  about  176  acres  of  land  on  peninsula  of  Presque 
Isle.  Plans  for  extension  of  mtake  to  and  across 
Presque  Isle  were  submitted  to  Sec.  of  War  for 
approv.,  and  permission  asked  to  use  the  175  acres 
of  land  for  settlement  basins.  Sec.  of  War  approv 
plans  and  offered  lease  for  2  years  of  porflon  of 
Presque  Isle.  Conditions  of  permission  and  lease 
declined;  no  further  action  taken,  03, 2117-2120 
.  Act  approv.  Apr.  27, 1904,  grants  to  the  commis- 
sioners of  waterworks  of  city  of  Erie  the  right  to  use 
and  occupv  as  much  of  the  land  of  the  U.  S  on 
Presque  Isle  Peninsula,  not  exceeding  175  acres,  as 
inay  be  necessary  for  proj.  imp.  of  water  supply  for 
city  of  Erie,  mcluding  intake  pipe,  reservoirs,  set 
tlmg  basms,  filter  beds,  ete.;  usual  rights  reserved 
totheU.  S.,  04, 3248.    . 

OPERATIONS. 

ciFoiSF  °'  ^^^^  operations,  79,  1707;   80,  2172; 

1865-56.  Closing  breach  in  peninsula  and  pro- 
tection of  beach  by  brush  work,  S.D.42,  35th,lst 

^?^''*„„^°P*"'^  "'  ps-  aid  protection  of  shore 
completed,  66,  20. 
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1867-68.  Repairs,  p.  extension,  and  dr.,  67, 
31, 139;  68, 164. 

1S68-69.    380'  of  damaged  p.  repaired,  69, 142. 

1869-70.  Removal  of  60,000  o.  y.  from  inner 
bar,  Chan.  14'  x  200';  110'  of  ps.  rebuilt,  70,  49, 181. 

1870-71.  Removal  of  25,317  o.  y.  from  inner  and 
outer  bars;  repairs  to  break'r  completed,  71, 47,  48, 
198. 

1871-73.  Extension  of  n.  p.  120';  removal  of 
63,877  0.  y.  from  bars;  n.  and  s.ps.  repaired;  51,300 
assorted  trees  and  roots  plautedTon  the  neck  of  the 
peninsula,  and  shores  protected  by  brush  and  St., 
73,  44,  233,  234. 

1873-73.    Dr.,  73,  45,  342. 

1873-74.    Dr.,  74,  61,  224. 

1874-75.  Aboutl8,000o.  y.  dr.;  n.  p.  repaired; 
1,472'  of  n.  spit  protected  by  piles,  brush,  and  St., 
and  1,480'  of  beach  protected  by  piles  and  plank 
bulkhead,  backed  by  rubble,  75, 67,  316. 

1875-76.  Dr.  62,800  c.  y.  from  inner  chan., 
3,056'  of  pUe-plank  riprapped  fence  built,  repairs  to 
ps.,  and  500'  of  superstr.  rebuilt  over  break'r,  76, 
109,  ii,  565. 

1876-77.  Extension  of  catch-sand  fence  1,461', 
415'  of  n.  p.  rebuilt,  and  28,694  o.  y.  of  sand  dr.,  77, 
116,  968. 

1877-78.  Dr.,  rebuilding  part  of  n.  p.,  and  ex- 
tending catch-sand  fence,  78, 130, 1266. 

1878-79.  Dr.  and  rebuilding  400 1.  f.  of  superstr. 
of  n.  p.;  ps.  repaired,  79, 173, 1708. 

1879-80.  102,763  c.  y.  sand  dr.  from  chan.;  10 
snags  removed,  80, 2182. 

1880-81.  160 1.  f.  cribwork  placed  in  n.  p.  and 
150  1.  f.  on  s.  p.;  455  1.  f.  superstr.  rebuilt  on  s.  p.; 
11,808  1.  f.  pilmg  driven  in  spur  js.;  2,000 1. 1.  brush 
and  St.  protection  renewed,  83, 2332. 

1881-83.  N.  p.  extended  242 1.  f.  and  riprapped 
with  1,200 1.  large  St.;  strengthened  by  driving  oak 
piles  along  380 1.  f.  of  chan.  face;  s.  p.  extended  423 
I.  f.;  25,000  c.  y.  material  dr.,  83, 2415. 

1883-83.  385 1.  f.  n.  p.  superstr.  rebuilt  and  90' 
redecked;  18,000  c.  y.  sand  dr.;  193  piles  driven  for 
catch-sand  j.;  pile  protection  at  neck  of  peninsula 
completed,  83, 1924. 

.  1883-84.  Extensionof j.ate.endofpentnsula, 
84, 2121. 

1884-85. 
85,  2253. 

1886-87. 
2344. 

1887-88. 

88,  2021. 
1888-89. 

boathouse  built; 

89,  2347,  2349. 
1889-90.    2  breaches  in  break'r  repaired;  minor 

repairs  to  break'r  and  ps.;  20,000  c.  y.  dr.,  90, 2792, 
2793. 

1890-91.  Repairstos.break'randn.p.;  125,471 
u.  y.  dr.  from  inner  and  outer  chans.,  91,  2870. 

1891-93.  2,800  c.  y.  dr.  in  outer  chan.;  n.  p.  ex- 
tended 452';  repairs  to  break'r  and  ps.,  93,  2522. 

1893-93.  Repairs  to  p.  and  break'r,  93,  3096, 
and  extending  of  n.  p.  in  progress,  93, 3097. 

1893-94.  Repairs  to  p.  and  break'r,  94,  2428; 
extending  of  n.  p.  for  301.4'  completed,  and  boat- 
house  removed  to  another  location,  94,  2429. 

1894-95.  Repairs  to  ps.  and  break'r,  95,  3136, 
6,235c.  y.,  s.  m.,  dr.,  and  steam  launch  repaired,  95, 
3137. 

1895-96.    Repairs  to  ps.  and  break'r,  96,  3099. 

1896-97.  Repairs  in  progress  at  beginning  of 
year  completed,  97, 3099, 29,399  c.  y .  dr.  and  781  c.  y . 
riprap  st.  placed  along  n.  p.,  97,  3099;  2  wrecks  re- 
moved, H.  lines  estab. ,  and  2,400  locust  trees  planted 
97,  3100. 

1897-98.  Repairs  to  ps.  and  break'r,  98,  2739; 
6,535  c.  y .  dr.,  98,  2739;  2,000  locust  trees  planted  on 
the  pentosula,  98,  2742. 

1898-99.  Presque  Isle  Peninsula  watched  and 
trees  on  it  tended;  preparations  made  for  work  on 
existing  proj.,  99,  3093. 

1899-00.  Extending  of  n.  p.  completed; 
203,174  c.  y.  dr.;  timber  crib  j.  built  at  Presque  Isle 
Peninsula,  and  the  peninsula  watched,  etc.  (photo- 
graphs), 00,  4102-4. 

1900-01.  236,499  0.  y.,  s.  m.,  dr.  in  U.,  over  area 
21'  X  750'  X  1,600',  except  where  r.  occurred;  work 
completed,  01, 3297.    Repairs  made  to  750'  of  n.  p. 


Minor  repairs  to  n.  p.  and  s.  break'r. 

Dr.  bet.  and  in  front  of  ps.,  87,  304, 

General  repairs  to  ps.  and  break'r, 

10,700  c.  y.  dr.;  steam  launch  and 
minor  repairs  to  ps.  and  break'r, 


and  to  s.  break'r  at  cost  of  $776.89,  01,  3297-98. 
Automatic  water  gauge  installed  on  n.  p.;  watch- 
man on  peninsula  throughout  year,  01, 3298. 

1901-03.  Minor  repairs,  protection  of  property, 
and  surveillance  of  Presque  Isle  Peninsula,  03, 
2296. 

1903-03.  20,735  0.  y.  dr.  from  chan.  and  286,871 
c.  y.  from  H.;  s.  p.  superstr.  and  crib  walls  above 
grade  removed  for  421.7'  from  e.  end,  210',  or  7  crib 
lengtbs,  from  e.  end  leveled  and  repaired  for  reoej)- 
tion  of  concrete  blocks,  31  side-wall  blocks  and  2 
cross-wall  blocks  placed,  flagstone  removed  and 
deposi*ed  in  deck  of  s.  break'r  for  571'  from  n.  end. 
Timber  crib  j.  commenced  and  practically  com- 
nleted;  minor  repairs  made  to  structures;  surveil- 
lance of  peninsula  and  automatic  water  gauge  ob- 
servations continued,  03,  2116-17. 

1903-04.    Reconstr.  of  superstr.,  s.  p.,  com- 

?leted,  and  underlying  cribs  repaired,  04,  3244. 
imber  crib  j.  completed,  04,  3246.  272.5  c.  y. 
placed  inn.  p.;  minor  repairs  made  to  H.  structures 
and  U.  S.  property;  1,200 1.  f.  deck,  n.  p.;  repaired, 
04, 3247.  Surveillance  of  peninsula,  and  automatic 
gauge  observations  continued,  04,  3248. 

1904^6.  Minor  repairs  to  J.  No.  2,  06,  2369. 
Work  under  dr.  contract  started,  05,  2370. 

1905-06.  8,069  c.  y.,  s.  m.,  dr.  from  chan.  and 
176,386  c.  y.,  p.  m.,  from  basin;  500 1.  f.  cribs  filled 
.and  sunk  on  extension  of  s.  p.;  timber  superstr.  on 
760'  of  n.  p.  partly  torn  out,  and  making  of  concrete 
blocks  for  new  superstr.  in  progress,  06, 1924. 

1906-07.  Dr.  completed;  total  excavated  from 
basin  189,050  o.  y.,  p.  m.,  and  from  chan.  8,069  c.  y., 
s.  rrl.,  07,  2097.  Extending  s.  p.  500'  completed; 
replacing  750'  of  timber  superstr.,  n.  p.,  continued, 
07,  2098. 

1907-08.  750'  of  n.  p.  repaired  with  concrete 
superstr. ;  st.  superstr.  on  1,200 1.  f .  of  Smith  Break'r 
completed,  08, 2169.  All  of  the  600'  crib,  s.  p.,  sunk 
and  filled;  making  concrete  blocks  for  superstr.  in 
progress;  repairs  to  deck  of  timber  portion  (1,262') 
of  n.  p.  made  by  hired  labor,  08,  2170. 

1908-09.  Extension  of  s.  p.  500'  lakeward  com- 
pleted; minor  repairs  on  n.  p.  and  s.  break'r  made 
by  hired  labor,  09,  2143.  Fires  on  peninsula  ex- 
tinguished; peninsula  watched  to  prevent  fires  and 
settlement  of  squatters,  09,  2144. 

1909-10.  61,926  c.  y.,  s.  m.,  dr.  from  chan.  at 
cost  of  $10,802.04,  10,  2303.  7,111  0.  y.,  s.  m.,  dr. 
•from  basin;  watch  of  peninsula  continued,  10, 
2304. 

1910-11.  133,067  c.  y.,  s.  m.,  removed  from  H. 
basin,  11,  2609.  Dr.  inner  chan.  and  e.  and  w. 
ends  of  H.  basin  completed  at  cost  of  $40,554.20, 
11,  2509-10.  S.  break'r  repaired,  and  minor  re- 
pairs made  to  machinery  of  launch  Owendolen, 
11,  2510. 

1911-13.  Surveillance  of  Presque  Isle  and  care 
of  property  continued;  minor  repaus  made  to  boat- 
house,  and  specifications  prepared  and  approv. 
for  replacing  756'  of  timber  superstr.  on  n.  p.  with 
concrete,  11,  1113,  2711.  Proj.  95%  completed, 
13,  1113.  Condition  of  work  and  proposed  oper- 
ations, 13,  2712. 

PHYSICAL  CHARACTERISTICS. 

Description,  71,  200,  208;  75,  316;  76,  ii,  564; 
77,  969;  88,  2022;  96,  3099,  3100,  3102;  97,  3238-45; 
13, 1111, 1112. 

Discussion  of,  79, 1713. 

Table  of  gauge  readings  from  1875  to  1879,  79, 
1714. 

Retrograde  movement  of  shore  line,  83,  2420, 
2423. 

Water  gauge  raised  1.56',  97,  3100. 

Current  observations  made,  97, 3100;  98, 2740. 

Shoaling  along  the  Presque  Isle  Peninsula,  00, 
4105. 

Description  of,  condition  of  and  effect  of  struc- 
tures on  sbore  erosion,  01, 3297-98. 

Max.  draft  carried,  1902,  18i';  variation  of  water 
surface,  2',  03, 507. 

Shoaling  of  dr.  area  under  influence  of  gales,  03, 
2116.        ' 

Beach  erosion  on  n.  side  of  peninsula  corrected 
to  some  extent  by  js.  built  out  from  the  shore,  03, 
2121. 

Chan.  20'  x  300',  04,  3249. 

Jetty  No.  2.  damaged  by  storm,  1904,  05,  2369. 


rSeepp.  14-22  fori 
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Weakest  portion  of  peninsula  at  w.  end;  danger 
exists  during  storms,  OS,  2370. 

Some  trees  planted  on  peninsula  washed  out  by 
heavy  sea,  06, 1924. 

Storm  in  1907  made  some  changes  in  shore  line  of 
peninsula,  07,  2098. 

Beach  erosion  along  the  body  of  the  peninsula 
has  not  been  materially  corrected  by  js.  Duilt  out 
from  the  shore,  08,  2170. 

250  acres  of  woods  on  peninsula  burned  over, 
1908,  destroying  underbrush  and  small  trees,  09, 
2143.  Shoaling  of  entrance  Chan,  in  1908  by  sand 
hummocks  formed  by  churning  of  propellers  of 
vessels  running  aground  on  ohan.  banks,  09,  2144. 

On  s.  shore  Lake  Erie,  in  Presque  Isle  B.;  1. 
from  e.  to  w.,  4J  m.;  w.  from  n.  to  s.,  1-lJ  m.;  H. 
basin  2  m.  1.,  f-lj  m.  w.,  18'-24'  d.;  80  m.  from 
Buffalo,  N.  Y.,  and  99  m.  from  Cleveland,  Ohio, 
18, 1111. 

PROJECTS.    (See  Estimates.) 

By  BE.,  date  not  known,  repair  and  extension 
of  ps.  at  e.  entrance  to  12'  of  water;  ps.  to  form 
a  w.  entrance  at  or  near  the  breach  in  Peninsula 
Pt.,  and  checking  abrasion  and  restoring  the  orig. 
water  line  of  the  isld.;  est.,  $269,105.37,  S.  D.  42, 
35th,  1st. 

By  Col.  Cram,  1865,  dr.,  repairs,  and  extension 
of  ps.  by  pile  work  to  13';  modified  by  Chief  of 
Engineers,  ordering  cribs  instead  of  pile  ps.;  est., 
136,961.90,  66,  20,  21,  ill,  4,  iv,  1,  2. 

By  Col.  Cram,  1867,  14'  d.  chan.;  est.,  $54,666, 
67,  31,  139,  254;  68,  43. 

By  BE.,  1868,  increasing  w.  of  cribs  from  18'  to 
24';  ^illa^e  and  riprap,  67,  179-183.  Plans  and 
specifications  for  this  proj.  by  Col.  Cram,  68,  163, 
183-185. 

By  Maj.  McFarland,  1868,  dr.  inner  chan.  14'  x 
300',  68, 164. 

By  Maj.  McFarland,  1869,  rebuilding  s.  breai'r, 
69, 143;  70, 181. 

By  BE.,  1870,  protection  and  preservation  of 

Eeninsula  by  plantmg  slips  of  silver  poplar  or  beech, 
rush  and  st.  protection  in  places;  est.,  $10,000, 
71,  48,  208. 

By  BE.,  1874,  protection  of  n.  spit  by  constr.  of 
pile  work  and  rubble  St.,  75,  316. 

By  Lt.  Col.  Blunt,  1875,  extension  of  beach  pro- 
tection of  pile  and  plank  bulkhead  or  fence  backed 
with  rubble,  75,  67,  316. 

By  Lt.  Col.  Blunt,  1876,  extension  of  s.  p  ,  beach 
protection,  thorough  repairs  of  ps.,  and  dr.,  76,  ii, 
564-566;  77,969. 

By  Maj.  Wilson,  1879,  extension  of  n.  p.  800', 
5.  p.  1,600';  est.,  $120,000,  79, 1708. 

By  Capt.  Adams,  1879,  shore  protection  by  log 
andpilejs.,  79, 1713. 

In  1886  Capt.  Maguire  est.  that  $84,120  would  be 
required  to  extend  the  p.  to  the  16'  curve  and 
maintain  a  chan.  16'  d.  bet.  the  H.  and  d.  w.  in 
the  lake,  86, 339. 

In  1890  the  proj.  was  modified  by  Maj.  Stickney, 
extension  of  the  n.  p.  to  the  18'  curve;  est.,  $96,000, 
making  the  revised  est.  for  completion,  incl.  the 
app.  of  1890,  $47,657,  90,  2796,  2797. 

By  Maj.  Symons,  1897  (new  and  extended  proj.), 
for  repair  and  mainten.  of  existing  structures;  the 
extension  of  the  n.  p.  500'  and  the  s.  p.  1,000';  for 


dr.  20'  chan.  at  entrance,  and  at  e.  end  of  B.  a  part 
needed  for  access  to  docks;  for  4  protection  is, 
along  the  outer  side  of  Presque  Isle  Peninsula; 
and  for  mainten.  of  structures  on  and  care  of 
Presque  Isle  Peninsula;  est.,  $377,000,  97,  3238 
99,  3094. 

Proj.  modified  by  Chief  of  Engineers  and  by  act 
June  25, 1910,  to  give  20'  at  all  stages  in  the  entrance 
Chan,  and  e.  and  w.  ends  of  basin;  est.,  $75,626, 
making  total  est.  of  proj.  in  force  $452,625  (H.  and 
H.  Com.  D.  26,  61st,  2d),  10,  880. 

Existing  proj.  with  modifications  described,  13, 
1112. 

SURVEYS. 

By  Maj.  John  Anderson,  1819,  79, 1707. 

By  Capt.  T.  W.  Maurice,  1823,  79, 1707. 

By  Capt.  WiUiams,  1830,  79, 1707. 

By  Col.  T.  J.  Cram,  1864,  79, 1707. 

By  J.  De  La  Camp,  under  direction  of  Col.  Ray- 
nolds,  1865,  66, 25;  71, 200,  202. 

By  I.  Camp,  1870,  imder  dirction  of  Maj.  McFar- 
land.   K.,  71,  202-205. 

By  Lt.  Col.  Blunt,  75,  317. 

Beach  line  sur.,  80,  2184. 

Ex.  of  H.,  1881,  81,2332. 

Ex.  of  outer  beach  of  peninsula,  1881,  81,  2333. 

Sur.  of  peninsula,  85, 2253. 

Sur.  of^  Presque  Isle  Peninsula,  made,  1888,  by 
Capt.  Mahan,  88,  2021;  89, 2346. 

Sur.  of  e.  end  of  the  peninsula  and  H.  entrance  by 
Maj.  Ruflner,  1893,  94,  2429. 

Ex.  ofthe Chans,  made,  1894-95,  by  Maj.  Ruflner, 
94,  2429;  95,  3136. 

^  Sur.  of  the  inner  and  outer  chans.  made,  1895,  by 
Maj.  Symons,  96,  3099. 

Ex.  into  the  feasibility  and  advisability  of  imp. 
the  H.  by  dikes  to  prevent  closing  by  sand  of  the 
entrances  au.  by  joint  resol.  of  Cong.;  R.  submitted 
by  Maj.  Symons,  1896  (unfav.),  96,  3101. 

Sur.  au.  act  June  3,  1896;  made,  1897,  by  Maj. 
Symons  (see  Projects),  97, 3237. 

Ex.  of  the  chans.  made,  1898,  by  Maj.  Symons, 
98,  2739. 

Sur.  of  outer  bar  made,  1903,  by  Maj.  Bingham, 
03,2116. 

Ex.,  for  22'  d.,  and  protecting  Presque  Isle  Pen- 
insula, au.  act  Mar.  2,  1907;  made  by  Col.  Adams 
(R.  unfav.)  (H.  D.  83,  60th,  1st.  Reconsidered  by 
BEEH.  inR.  and  H. Com.  D. 26, 61st,  2d),  08, 770. 

Ex.,  tor  extension  of  ps.,  au.  act  Mar.  3,  1909; 
made,  1909,  by  Col.  Fisk  (R.  unfav.)  (H.  D.  394, 
61st,  2d),  10,  890. 

Cong,  docs,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1113. 

Maps: 

OfN.andNw.Lakes,showinglocationofH.,66,i. 

Of  entrance  to  Erie  H.,  sur.  of  Lt.  Col.  Eaynolds, 
66,  i. 

List  of  maps,  H.,  and  peninsula,  71,  206. 

81,  2238;  84,  2122;  98,  2742. 

Photographs.    (See  Operations,  1900.) 

See  special  report  on  "Pictorial  Engineering," 
History  of  Breakwater  Construction  in  the  Buflalo, 
N.  Y.,  District,  04, 3818. 

Erie  H.,  Pa.,  and  diagram  of  freight  received  and 
shipped,  value  of,  and  app.,  11, 2510. 


Part  (b),  RRr-5    Erie  Harbor,  Presque  Isle  Peninsula,  Pa. 


APPROPRIATIONS. 

1888,  $60,000,  88,  278. 

CONTRACTS. 

1888,  J.  Friday,  shore  protection,  $75,830,  89, 2356. 

ENGINEERS. 

Chief  of  Engineers.  R.,  88, 278;  89,329;  90, 
298;  91,  374;  93,  353;  93,  405;  94,  379;  96,  413; 
96,  370. 


Boards.  Convened  New  York  City,  Jan.,  1890, 
to  ex.  and  report  upon  Capt.  Mahau's  proj.  for  shore 
protection.  R.,  90,  2800.  (Cols.  Abbot  and  Com- 
stock  and  Lt.  Col.  Gillespie.) 

In  charge. 

Capt.  F.  A.  Mahan,  1888-90.    R.,  89,  2353. 

Maj.  A.  Stickney,  1890-92.  R.,  90,  2799;  91, 
2877. 

Maj.  E.  H.  R-uflner,  1892-95.  R.,  93,  2526;  93, 
3101;  94, 2433;  95, 3142. 

Maj.  T.  W.  Symons,  1896.    R.,  96, 3104. 
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LEGISLATION. 

Permission  was  given  to  the  water  commissioners 
of  Erie,  Pa.,  by  Congress,  to  extend  an  intake  pipe 
of  the  city  water-supply  system  across  the  B.,  H., 
and  peninsula,  and  thence  out  into  Lake  Erie,  93, 
3602,  3603. 


OPEEATIONS. 

1888-89.  805 1.  f.  of  shore  protection  built,  89, 
2354. 

1889-90.  3,695 1.  f.  of  shore  protection  built,  90, 
2800. 

1893-93.  Experiments  in  tree  planting  made, 
93, 3102. 

1895-96.  About  2,000  trees  planted,  and  ex- 
periments made  with  grasses,  96,  3105,  3106. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  90,  2801;  93, 3102;  96,  3104. 


PLANS. 

By  Capt.  Mahan,  1889, 6,000 1.  f .  of  crib  protection; 
est.,  t360,ODO,  90,  2800. 

PROJECTS. 

By  Capt.  Maguire,  1885,  protection  of  the  peninl 
sula  with  pile  and  sheet  pile  work  6,000'  1.,  paralle- 
with  and  about  100'  from  the  shore;  est.,  $173,000, 
89,  2353,  2355. 

Ill  1890  proj.  was  abandoned;  reoom.  by  the  BE. 
that  $20,000  be  held  in  reserve  to  repair  any  possible 
breach  through  the  peninsula,  the  further  constr. 
of  shore  protection  being  considered  inadvisable, 
90, 2803, 2804.  (Cols-  Abbot  and  Comstook  and  Lt. 
Col.  Gillespie.) 

SUB  VETS. 

Ex.  with  a  view  to  planting  trees  on  the  peninsula 
for  the  purpose  of  increasing  the  growth  thereon  and 
strengthenmg  of  the  neck  made,  1893,  by  Maj.  Kufl- 
ner,  93, 3102. 

Maps.    89, 2354. 


RKr-5(c) 


TWENTYMILE  CREEK,  PA. 


Sur.— B.,  Feb.  19,  1830;  est.,  $4,063.( 
482,  55th,  2d.) 


(H.  T>. 


RRr^ 


APPBOPEIATIONS. 

1836,  $10, 000,  act  July  4. 

1837,  10,000,  act  Mar.  3. 

1838,  35,466,  act  July  7. 


PORTLAND  HARBOR,  N.  Y.^ 

1844,         1,150,  act  June  15. 


Total,     66,616 


RRr-7(b) 


VANBUREN  HARBOR,  N.  Y. 


Sur.— R.,  Oct.,  1836;    est.,  $362,777.50.    (H.  D. 
482,  55th,  2d.) 


RR^9 


DUNKIRK  HARBOR,  N.  Y. 


APPROPRIATIONS. 


1827, 
1828, 
1829, 
1830, 
1831, 
1831, 
1832, 
1834, 
1835, 
1836, 
1837, 
1838, 
1844, 
1862, 
1867, 
1869, 
1870, 
1871, 
1872, 


$3,000.00, 

6,000.00, 

9,812.75, 

1,342.75, 

2  6,400.00, 

702  50, 

10,200.00, 

4,000.00, 

10,988.43, 

11,000.00, 

15,000.00, 

10,000.00, 

5,000.00, 

30,000.00, 

100,000.00, 

*2,000.00, 

25,000.00, 

26,000.00,, 

25,000.00, 


66,  ill,  31. 
66,  Hi,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
act  Mar.  2. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
66,  iii,  31. 
67, 138,  221;  68, 198. 

70,  30,  51,  187. 
70, 51, 187;  71,  49. 

71,  49. 
73,45. 


1873, 
1874, 
1875, 
1876, 
1879, 
1880, 
1884, 
1886, 
1888, 


1896, 
1897, 
1902, 
1909, 
1910, 


40,000.00, 
35,000.00, 
35,000.00, 
18,000  00, 
*2,500.00, 
10,000.00, 
10,000.  00, 
20,000.00, 
15,000.00, 
20,000.00, 
20,000.  00, 
20,000.00, 
10,000.00, 
398,258.00, 
25,000.00, 
*5,000.00, 
99, 275.  00, 


73,45. 

74,  52. 

75,  57,  317. 

76, 109,  ii,  508;  77, 116. 

79,  1716. 

80,  2192. 
84,  2125. 
86, 1876. 
88,  2027. 
90,  2807. 
93,  2529. 
96,  3145. 

96,  3107. 

97,  3105. 
03,  2299. 

09,  2147. 

10,  2308. 


Total,  1,089,112.38 


(Ind.    sales, 
18,  2715). 


$1,089,534.88, 


*  Allotment. 


1  H.  D.  482,  55th,  2d. 


2  Erroneously  called  16,000,  act  Mar.  2, 1831,  66,  iii,  31. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 


MVEB  AND  HAS60B  WORKS. 


1499 


COMMEBCE. 

Eecjuirements  of,  discussed,  76,  318;  76,  ii,  557; 
77,  ii,  971.  Eequirements  of,  wUl  not  justify  fur- 
ther extension  of  break'r,  77,  ii,  971. 

Statistics,  S.  D.  42,  35th,  1st,  66,  ill,  31,  iv,  157; 
67,  231;  68,  197;  69,  149;  70,  189;  73,  247;  73, 
348;  74,  225;  75,  318;  76,  u,  667;  78,  1268;  79, 
1717. 

Description  of,  93,  3121,  3130;  96, 3174. 

local,  and  not  large,  1899,  but  arrangements  made 
for  its  increase,  00,  4149. 

Small;  not  increasing,  06,  2373;  08, 2173. 

Eateshvenotheenafteotedbyproj.,  06,696;  10, 
882 

1903,  65,000 1.;  1908,  3,000  t.;  1911,  6,000  t.,  13, 
1115. 

CONTRACTS. 

1^67.  Alex.  McDonnell,  labor  and  materials, 
67,  232,  233;  68, 197.    E.  N.  Gere,  iron,  68, 197. 

1868*  Hart  &  Jennings,  labor  and  materials, 
69, 150;  70,  189.  Pratt  &  Co.,  iron,  69, 160;  70, 
189 

1869.  Bailey  &  Denny,  materials,  69, 150;  70, 
189. 

1871.  O.  J.  Jennings,  materials  and  labor,  71, 
213;  72,  247. 

1873.  O.  J.  Jennings,  materials  and  labor,  73, 
350;  74,  226. 

1873.  O.  J.  J^mings,  materials,  labor,  and  dr., 
73, 350;  74,  226. 

1874.  Cartwright,  McCurdy  &  Co.,  iron,  73, 
350;  74,  226.  O.  J.  Jennings,  materials  and  labor, 
drilling,  blasting,  and  dr.,  75,  319.  Cartwright, 
McCurdy  &  Co.,  iron,  75,  319. 

1875.  Spaulding  &  Bennett,  materials  and 
labor,  75,  319.  William  H.  McCurdy  &  Co.,  iron, 
75,  319. 

1876.  Case  &  Jennings,  drilling,  blasting,  and 
dr.,  76,  ii,  668. 

1877.  0.  J.  Jennings,  materials  and  labor,  77, 
il,  971.    William  H.  McCurdy,  iron,  77,  ii,  971. 

1878.  O.  J.  Jennings,  removal  of  wreck  and  dr., 
79, 1716. 

1881.  G.  W.  WUte,  material  and  labor,  81, 
2419.    F.  B.  Gay,  iron,  81,  2419. 

1884.  Hingston  &  Woods,  dr.  and  break'r  re- 
pair, 85, 2248. 

1887.  G.  Elias  &  Bro.,  timber,  87,  2349.  D. 
McNaughton,  iron,  87,  2349. 

1889.  Hingston  &  Woods,  dr.,  27$  c.  y.  for  mud 
and  SI  for  loose  r.,  89,  2368. 

1891.  G.  C.  Grimard,  constr.  and  repair  of 
breat'r  and  ps.,  114,970,  91,  2880. 

1893.  D.  E.  Horton,  repairs  to  break'r  and  p., 
bid,  at  J12,869.18±;  H.  K.  Gustin,  extension  of 
break'r,  316,114.56±  (annulled,  94,  2435),  93,  3106. 

1893.  J.  B.  Donnelly,  break'r  extension,  bid, 
J14,749.65±,94,  2435. 

1894.  Hingston  &  Woods,  dr.,  $9.67  per  hour; 
J.  B.  Donnelly,  break'r  extenston,  $13,752.28±,  96, 
3145. 

1897.  E.  J.  Hingston,  chan.  and  H.  excavation, 
repairs  to  w.  p.,  constr.  of  break'r,  and  extension  of, 
$321,386.85± ,  97,  3106.  Supple,  contracts  for  extra 
work,  98,  2749,  2763. 

1906.  Wm.  H.  Shelton,  repair  of  w.  p.,  st.  $2.60 
c.  y.,  concrete  $11.70  c.  y.,  06, 1927. 

1909.  Great  Lakes  Constuction  Co.,  repair  of 
w.  p.  (removing  old  work,  timber,  ironwork,  con- 
crete), $4,574, 10,  2308. 


DEFENSE. 

This  H.  necessary  for  U.  S.  Navy  in  time  of  war, 
S.  D.  42,  35th,  1st. 


ENGINEERS. 

Chief  of  Engineers.  E.,  66, 7,  ii,  41,  iii,  15, 31; 
67,  31;  68,  43,  198,  201;  69,  39,  162;  70,  60,  190; 
71,  48,  214;  73,  45;  73,  45;  74,  57;  76, 109;  77, 
116;  78, 131;  79,  174;  80,  229;  81,  315;  83,  309; 
83,  316;  84,  320;  86,  343;  86,  338;  87,  304;  88, 
278;  89,  330;  90,  298;  91,  374;  93,  353;  93,  405, 
409;  94,  379;  96,  414,  418;  96,  370,  376;  97,  464; 
98,  466;  99,  637,  643;  00,  605,  611;  01,  686;  03, 


508;  03,  558;  04,  611;  06,  620;  06,  695;  07,  719; 
08,  762,  770;  09,  798;  10,  881,  890;  11,  935;  13, 
1114. 

Boards.    (See  also  Projects.) 

1869.  To  consider  mo<fifled  plan  of  break'r  pro- 
posed by  Col.  Harwood;  recom.:  1st,  lipmp  on  H. 
side  of  the  portion  built;  2d,  increase  m  w.  of  ex- 
tension from  20'  to  24';  3d,  grillage  bottom.  R., 
70, 191. 

1870.  To  prepare  plan  and  est.  for  H,  imp.; 
recom.:  1st,  reconstr.  of  "dummy"  crib  for  a  day 
beacon;  2d,  constr.  of  break'r  Inside  of  former 
break'r  on  plan  proposed  by  Capt.  Harwood  (see 

70,  193-197),  with  slight  modifications;  3d,  blast- 
ing and  dr.  chan.  13'  x  170',  entrance  to  anchorage, 

71,  214-217. 

(Lt.  Col.  Woodruff,  Maj.  McFarland,  and  Capt. 
Harwood.) 

In  charge: 

Capt.  W.  G.  Williams,  1839;  66,  iv,  155. 

Capt.  Wm.  TurnbuU,  1856-66.  B.,  S.D.I,  pt.  2, 
34th,  1st.;  extracts  from,  in.S.  D.  42, 36th,  1st. 

Lt.  Ck)l.  Graham,  1857.    E.,  S.  D.  42, 36th,  1st. 

Capt.  J.  A.  Tardy,  1866.    R.,  66,  iv,  155. 

Col.  T.  J.  Cram,  1867-68;  67, 137, 148,  221. 

Maj.  F.  Harwood,  1868-74.  R.,  68,  195;  69, 
147-163,  154,  155-162;  70,  186,  189,  190,  191-198;  71, 
213;  73, 246;  73, 347;  74, 226. 

Lt.  Col.  C.  E.  Blunt,  1874-78;  74,  215.  R.,  76, 
317;  76,  ii,  566;  77,  ii,  970. 

Maj.  W.  McFarland,  1878-83.  E.,  78,  1267;  79, 
1716;  80,  2191;  81,  2417;  83,  2429. 

Capt.  M.  B.  Adams,  1883-84.    R.,  83, 1927. 

Capt.  E.  Maguire,  1884-85.    R.,  84,  2124. 

Maj.  L.  C.  Overman,  1885-86.  R.,  86,  2246;  86, 
1874. 

Capt.  F.  A.  Mahan,  1886-90.  R.,  87,  2348;  88, 
2024;  89,  2356. 

Mai.  A.  Stickney,  1890-92.  R.,  90,  2804;  91, 
2878. 

Maj.  E.  H.  Euffner,  1892-95.  B.,  93,  2527;  93, 
3103,  3119;  94,  2434;  96,  3143,  3173. 

Maj.  T.  W.  Symons,  1896-.  B.,  96,  3106,  3127; 
97,  3103;  98,  2748;  99,  3096;  00,  4108,  4148,  4160; 
01,  3302;  03,  2298. 

Maj.  Theo.  A.  Bingham,, 1903.    R.,  03, 2124^ 

IstLt.  P.  S.Bond,  1904.    R.,  04, 3251. 

Col.  H.  M.  Adams,  1905-07.  B.,  06,  2373;  06, 
1927;  07, 2101. 

Lt.  Col.  W.  L.  Fisk,  1908-10.  B.,  08,  2173; 
(Col.)  09, 2146;  10, 2307. 

Lt.  Col.  J.  G.  Warren,  1911-.  B.,  11,  2612; 
(Col.)  13, 2714. 

Assistants: 

J.  S.  Lawrence,  66,  iv,  164. 

Capt.  F.  Harwood,  67, 137,  221;  68, 199. 

Mr.  Mifllms,  68, 202. 

1st  Lt.  P.  S.  Bond,  04, 609. 

1st  Lt.  W.  L.  Guthrie,  09,  797. 

ESTIMATES.    (See  Elans  and  Projects.) 

By  BE.,  1864,  completing  the  work,  $192,600.81; 
revised  by  Lt.  Col.  Graham  to  $401,818.66,  S.  D.  42, 
36th,  1st. 

By  Capt.  Tardy,  oribwork,  $267,130.20,  66,  iii, 
16,  31;  oribwork,  with  masonry  superstr.,  $433,- 
977.46,  66,  iv,  157. 

By  Col.  Cram,  to  complete  work,  $148,584,  67. 
138. 

By  Capt.  Harwood,  permanent  completion, 
$404,500,  68,  197;  opening  e.  chan.  and  for  an 
auxiliary  break'r,  $165,684.78,  68,  204;  for  entire 
and  permanent  completion,  $407,894.10,  69,  149- 
$505,213.06,  70, 188;  buttress  Cribs,  8'  x  30',  $326  93- 
10' X  30',  $367.89,  69, 169. 

By  BE.,  $331,000,  71,216. 

By  Capt.  Harwood,  to  complete  proj.  of  the 
BE.,  $306,000,  73,  247;  $275,000,  73,  348;  $100,000, 
74,  226. 

By  Lt.  Col.  Blimt,  necessities  of  C.  require, 
$18,000,  76,  Ii,  667;  to  complete  existmg  pro!., 
$31,000,  77,  Ii,  971.  b  y    i  , 

By  Maj.  McFarland,  to  complete  existing  proi., 
$262,000,  79, 174, 1717.  Modification  proposed  and 
recom.  to  meet  requirements,  $31,000,  79, 1716. 
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OPEEATIONS.i 

1855-66.  8  cribs,  19'  x  30',  placed  in  position; 
5  ol  them  injured  by  ice;  injury  repaired,  S.  D.  42, 
35th,  1st. 

1867-68.  Rmairs  of  p.  connecting  beacon  light 
with  mainland,  68,  43. 

1868-69.  7  cribs,  210  1.  f.,  ot  the  w.  p.  carried 
away,  repaired;  reinforcement  in  consequence. 
Constr.  of  the  new  break'r  begun,  69,  39, 148. 

1869-70.  W.  p.  finished;  removal  of  old  outer 
break'r;  390' of  new  break'r  constr.,  70,50, 193. 

1870-71.  W.  p.  repaired  and  reinforced;  re- 
moval of  outer  break'r  completed;  reconstr.  of 
day  beacon  and  building  about  200'  of  break'r 
under  contract,  71, 213. 

1871-73.  "Dummy"  and  210'  of  break'r  built; 
repairs  to  w.  p.;  dr.  in  chan.  and  approaches  begun, 
73,  45,  246. 

1873-73.  360' break'r  completed;  bar  removed 
by  dr.,  making  chan.  13'  d.,  73, 45,  347. 

1873-74.  2,375  c.  y.  r.  removed;  8,500  c.  y. 
sand  dr.;  break'r  extended  w.  to  its  edge;  60'  ol 
substr.  added  to  e.  end,  74, 52,  225. 

1874-76.  4  cribs, .  120',  sunk;  60'  superstr. 
built,  and  120'  of  superstr.  without  oak  slope  or 
decking,  76;  57. 

1875-76.  120'  superstr.  completed;  7  cribs, 
210',  break'r  finished;  total  length,  828';  4,465  c.  y. 
mostly  r.,  removed  from  chan.,  76, 109,  ii,  567. 

1876-77.    Chan,  completed  13'  x  170';  w.  p. 
repaired,  77, 116,  ii,  970. 
1877-78.    Break'r  extended  251',  78, 131,  1268. 
1878-79.    Repairs  to  w.  p.;  removal  of  wreck 
and  dr.,  79, 1715, 1716. 

1881-83.  150  1.  t.  of  cribwork  placed  and 
superstr.  commenced,  83,  2430. 

1884-86.    13,318  c.  y.  dr.  for  chan.,  100  1.  f.  of 
face  timbers  removed,  85, 2246. 
1886-86.    23,317  c.  y.  excavated,  86, 1875. 
1886-87.    Repairs   to   w.   break'r,    87,   2348. 
History  of  work,  87, 2348. 

1887-88.  9cribssunkinr«pairofw.p.;  break'r 
H.  wall  rebuilt,  and  decking  repaired,  88,  2026. 

1888-89.  Repairs  to  w.  p.  by  hired  labor,  89, 
2358. 

1889-90.  Extensive  repairs  to  w.  p.  by  hired 
labor;  14,370  c.  y.  of  mud  and  120  c.  y.  loose  st. 
removed  imder  contract,  90,  2805. 

1891-93.  Constr.  of  w.  p.  superstr.;  2,900  c.  y. 
dr.,  93, 2528. 

1893-93.  P.  and  break'r  superstr.  repaired, 
93,  3103,  3104. 

1893-94.  250'  of  extension  to  break'r  com- 
pleted, minor  repairs  made  to  w.  p.,  and  22,727 
c.  y.  dr.,  94,  2435. 

1894-95.  Minor  repairs  were  made  to  w.  p. 
and  break'r  extended  400',  95,  3143. 

1896-97.  111,612  c.  y.,  p.  m.,  dr.  and  break'r 
constr.  in  progress,  97, 3105. 

1897-98.  442,629  c.  y.,  p.  m.,  excavated  and 
removed,  98,  2751;  682'  of  break'r  constr.,  98,  2751, 
2752;  repairs  to  w.  p.  in  progress,  98,  2752;  and 
minor  repairs  made  to  structures,  98,  2765. 

1898-99.    91,415  c.  y.  dr.;  work  on  concrete 
superstr.  of  w.  p.  completed  and  protected  with 
riprap    St.:  break'r   extension    completed;  minor 
repairs  made.    Proj.   completed,   99,   3097-3100. 
Photographs,  00,  4108. 
1899-00.    Repair  of  w.  p.  00,  4110. 
1900-01.    Office  work,  01,  3303. 
1903-03.    Two  breaches  in  w.  p.  closed  by 
sinking  cribs  7'  x  9'  x  29',  and  8'  x  8'  x  66',  and 
rebuilding  timber  superstr.;  365 1.  f.  deck,  stringers 
and  plank  w.  end  of  main  break'r  rebuilt,  03,  2124. 
1905-06.    Minor  repairs  made  to  timber  por- 
tion of  w.  p.,  06, 1927. 

1906-O7.  Repairs  to  concrete  apron,  w.  p., 
completed;  repairs  made  by  hired  labor  to  timber 
portions  of  p.  and  break'r,  07,  2101. 

1907-08.  Break'r:  Timber  back  wall  and  deck 
on  860 1.  f .  rebuilt;  660  c.  y .  st.  placed  in  this  section; 
71 1.  f.  ot  timber  lake  slope  replaced  with  concrete; 
481 1.  f.  deck  plank  replaced.  W.p.:  167 1.  f.  timber 
p.  at  shore  end  rebuilt;  broken  back  wall  timbers 
and  deck  plank  of  superstr.  replaced,  08, 2173. 

1908-09.  Break'r:  285  c.  y.  st.  placed;  97  1.  f. 
of  decayed  slope  timbers  removed  whole  length  of 


slope,  and  171 1.  f.  removed  6'  down  from  top;  al 
replaced  with  concrete,  and  plank  deck  repaired, 
w.  p.:  Lower  half  of  old  timber  slope  removed 
lor  30 1.  f.,  and  25  st.  blocks  placed  along  breached 
crib  front  under  water;  150  o.  y.  st.  placed  in  su- 
perstr., and  new  concrete  slope  laid;  20 1. 1.  concrete 
apron  removed  and  36  1.  f.  new  concrete  apron 
laid;  slope  repaired  with  concrete,  09,  2146. 

1909-10.  30  1.  1.  wrecked  cribwork  of  w.  p. 
removed;  new  crib  built  in  contractor's  yard  and 
towed  to  the  site;  foundation  made  ready  for  sink- 
ing new  crib,  10,  2307. 

1910-11.  Foundation  for  crib  (w.  p.)  com- 
pleted; crib  sunk;  concrete  superstr.  placed;  con- 
tract completed,  11,  2512.  Condition  of  works, 
11, 2513. 

PHYSICAL,  CHARACTERISTICS. 

Description  of,  66,  iii,  15,  iv,  155;  68,  199,  206; 
69,  156,  162;  70,  194-196;  88,  2027;  93,  3121,  3122; 
96,  3175;  96,  3128;  98,  2765;  00,  4148-1150. 

Storms  damaging  w.  p.,  99,  3097. 

Max.  draft  carried,  1901,  over  shoalest  part,  16', 
01, 587. 

New  repair  cribs  fully  settled  upon  their  founda* 
tions,  04,  3252. 

Max.  draft  carried,  1904,  16';  variation  of  water 
surface,  2',  04, 611;  max.  draft  carried,  1910,  16'; 
variation  ot  water  surface,  2',  10,  882. 

P.  and  break'r  damaged  by  storms,  07, 2101. 

H.  is  break'r  protected;  indentation  ot  s.  shore 
Lake  Erie,  36  m.  w.  from  Buffalo,  44  m.  from  Erie, 
Pa.,  13, 1114. 

PLANS.    (See  Estimates  and  Projects.) 
By  Col.  Cram,  various  plans  for  n.  p.,  basin, 

etc.,  68, 198-205. 
By  Maj.  Harwood,  for  buttress  cribs  to  reinforce 

p.,  70, 193-197. 
Lt.  Col.  Blunt  considers  the  building  ot  the 

break'r  to  the  full  1.  unnecessary,  75,  318;  76,  ii, 

567;  77, 971. 

PRIVATE  WORK. 

A  sur.  ot  the  H.  made  by  citizens  of  Dunkirk  in 
1895-96,  96,  3128. 

PROJECTS.    (See  Estimates  and  Plans.) 

Orig.,  for  a  w.  p.  and  break'r  of  cribwork  in  from 
8'  to  12'  of  water,  66,  iv,  155. 

By  BE.,  1854,  3  distinct  break'rs,  e.,  middle,  and 
w.,  on  a  line  from  Lighthouse  Pt.  to  Battery  Pt., 
in  18'  of  water,  66,  iv,  165;  67, 221;  est.,  $192,600.81; 
increased  by  Lt.  Col.  Graham,  1857,  to  $401,818.66, 
S.  D.  42,  35th,  1st. 

By  Capt.  "Tardy,  1866,  refers  to  former  projs. 
and  recom.  returning  to  the  orig.;  urges  superstr. 
of  masonry;  est.,  for  wood  superstr.,  $267,130.20; 
tor  masonry,  $433,977.46,  66,  iv,  166, 167. 

By  Col.  Cram,  1867,  recom.  Capt.  'Tardy's  plan, 
except  in  preferring  wood  to  masonry  superstr.; 
est.,  $148,684,  67, 137, 138,  221. 

By  Capt.  Harwood,  1868,  removing  old  outer 
break'r  to  14'  ot  water,  68,  43,  196;  repair  and 
reinforcement  ot  p.  by  buttress  cribs  on  lake  side, 
69,  155,  162;  buttress  cribs  on  land  side  instead 
of  lake  side,  70,  189,  190;  riprap  on  land  side  in- 
stead ot  buttress  cribs,  70, 190. 

By  BE.,  1869,  increasing  the  w.  of  the  cribs  from 
20'  to  24'  and  constr.  them  with  grillage  bottoms, 
70, 191. 

By  BE.,  1870,  reconstr.  "dummy"  crib  as  a  day 
beacon;  constr.  2,860'  ot  breai'r  and  an  e.  p.;  also 
blasting  and  dr.  in  the  chan.  to  13';  est.,  $331,000; 
revised  est.,  $275,000,  71,  216;  76,  ii,  567.  Modified 
in  1873  t»  extension  of  break'r  180'  w.,  73,  45,  347; 
80,  229;  81,  316;  87,  2348. 

By  Maj .  McFarland,  1879,  proposed  modifications, 
by  extending  the  break'r  610'  instead  of  1,109';  est. 
to  complete,  $31,000,  79, 174, 1716. 

By  Capt.  Adams,  1883,  860  1. 1.  of  break'r  exten- 
sion.   Est.,  $60,200.    S3, 1928. 

In  1890  Maj.  Stickney  est.  that  to  complete  the 
imp.  as  projected,  without  repair  to  existing  struc- 
tures, would  require,  includmg  the  app.  of  1890, 
$147,916,  90,  2807;  91,  2878. 


1  Early  history  ot,  66,  iv,  155. 
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By  Maj .  Ruflner,  1896,  completing  the  break'r  by 
the  addition  ol  360'  to  its  e.  end  and  adding  to  the 
Chan,  arm  S&y,  and  in  addition  thereto  dr.  entrance 
Chan,  to  H.  basin,  containing  in  all  about  6^  acres, 
to  a  d.  at  m.  1. 1.  suitable  for  vessels  drawing  16'; 
est.,  $408,258,  96,  3107. 

In  1899  Maj.  Symons  est.  174,827.50  for  a  1,300'  arm 
to  existing  break'r,  00,  4152. 

By  Maj.  Bingham,  completing  concrete  superstr. 
on,w.  p.,  rebuilding  superstr.  on  brealc'r  with  con- 
crete, and  mainten.  of  structures  and  chans.;  est., 
$57,000,  03, 2125. 

Proj.  modified  by  act  June  25, 1910,  provides  for 
removal  of  rocky  reef  to  18'  at  m.  1. 1.;  est.,  $99,275, 
provided  local  au.  builds  concrete  dock  or  terminal 
facilities  satisfactory  to  Sec.  of  War.,  10,  882;  13, 
1114. 

Break'r  compared  (detail  drawings)  with  break'rs 
of  lakes  and  other  famous  break'rs  ol  the  world,  04, 
3818. 


SURVEYS. 

Soundings  by  Lts.  Brown  and  Morell,  1835,  68, 


Under  direction  of  Capt.  Tardy,  by  J.  S.  Law- 
rence, 1866,  66,  ii,  41,  lii,  15.    B.,  66,  iv,  155. 

By  Maj.  Harwood,  1872,  78,  246. 

Ex.  for  16'  d.  au.  act  July  13, 1892;  made,  1892,  by 
Maj.  Ruflner  (R.  of  DE.  unfav.),  93, 3119. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Maj. 
Ruflner  (B.  of  DE.  unfav.),  95,  3173. 

Sur.  au.  act  Mar.  4,  1895;  made,  1895,  by  Maj. 
Ruflner  (see  Projects),  96,  3127. 

Hydrograpliic  sur.  to  determine  location  of  the 
19' curve,  made,  1898,  by  Maj.  Symons,  98, 2755. 

Ex.  and  sur.  for  e.  break'r  au.  act  Mar.  3,  1899; 
ex.  made  (sur.  not  required)  by  Maj.  Symons  (B. 
fav.;  see  Projects),  00, 4148. 

Pre.  ex.  and  B.,  Col.  Adams;  locality  not  consid- 
ered worthy  of  imp.  (H.  D.  81,  60th,  1st),  08,  770. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909;  made,  1909, 
by  Ck)l.  Fisk  (H.  D.  720,  61st,  2d),  10, 890. 

Ck)ng.doos.,eto.,relatingto6xs.,surs.,  plans,  etc., 
la,  1115. 

Maps.  (H.D.  720, 61st,  2d.)  79,1716;  81,2418; 
84,  2124;  97,  3106;  98,  2754;  03,  2124. 

Photographs.  (See  Operations,  1899,  and  Proj- 
ects, last  paragraph.) 


RBr-10 


SILVER  CBEEK,  N.  Y. 


Sur.— B.,  Jan.  15, 1830;  est.,  J 
482,  55th,  2d.) 


19.30.    (H.D. 


RR-11 


CATTARAUGUS  CREEK,  N.  T. 


APPBOPBIATIONS.2 

1836,  $15,000,  July  4. 

1837,  10,000,  Mar.  3. 


1838,       32, 410,  July  7. 
Total,    67,410 


RR-13      BUFFALO  AND  BLACK  ROCK  HARBORS,  N.  Y. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1826-1912 
1829-1834 
1899-1900 
1901-1910 
1904-1912 

$6,220,695.96 
62,098.00 
241,701.25 
814, 643. 00 

b 

Black  Rock  H 

RTflp.lr  ■Rntik  Tf  ^H  W   (RnfFfllo  pntranrp) 

d 

Black  Rock  H.,  N.  Y.  (Lake  Erie  entrance) 

Plnz-lf  T)c,r■^r  TT,  «,ncl  rhfiTi.,  'NT.  Y 

4, 100, 000. 00 

Total 

11,429,138.21 

Part  (a),  RR-13        Buffalo  Harbor,  N.  Y. 


APPBOPBIATIONS. 

1826,  $15, 000. 00,  66,  ill,  30. 

1828,  34, 206. 00,  66,  iii,  30. 

1830,  15, 488. 00,  66,  iii,  30. 

1831,  12, 900. 00,  66,  iii,  3D. 

1832,  10, 300. 00,  66,  iii,  30. 

1833,  31, 700. 00,  66,  iii,  30. 


1834,  $20, 000. 00,  66,  iii,  30 
1838,  68,500.00,  66,  iii,  30 
1844,    40, 000. 00,  66,  iii,  30, 

1852,  14, 000. 00,  66,  iii,  30. 

1853,  349. 05,  66,  iii,  30. 

1856,  462. 32  (relief  of  J.  R.  Bowes,  act 

Mar.  2, 1855). 


1  Sur.— B.,  1835,  est.  $55,712.17.    (H.  D.  482,  65th,  2d.) 

2  For  imp.  H.  at  mouth  of.    (Treas.  D.  373, 1882.) 
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1864, 
1866, 
1867, 
1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1384, 


1892, 
1894, 
1897, 
1898, 
1899, 
1901, 

1902. 

1905. 

1907,' 
1909, 
1910, 
1911, 
1912, 


$15,000. 
>  37, 500. 
131,000. 
100,000. 
!•  2  89, 100. 

80,000. 
100,000. 

75,000. 

75,000. 

95,000. 
100,000. 

85,000. 

80,000. 
100,000. 

90,000. 

90,000. 
125,000. 
100,000. 
112,500. 
226,000. 
300,000. 
300,000. 

70,000. 
481,250. 
489,746. 
560,498. 
400,000. 

30,000. 
200,000. 
150,000. 
143,506. 
633,436. 

«3,264. 

99,605. 

<  1,395. 
290,000. 


June  28. 

act  July  2. 

66,  ill,  30. 

68, 198. 

69  22 

70|  51,'  184;  71,  49. 

71,  49. 

73,  45. 

73,  46. 

74, 53,  228;  75, 320. 

75,57,322;  76,li,668. 

76, 109,  ii,  567;  77, 117. 

78, 131, 1270. 

79, 175, 1719. 

80,  2194. 

81, 2423. 

82,  2436. 

84,  2130. 

86, 1883. 

88,  2064. 

90,  2836. 

93, 2531. 

95,  3149. 

97,  3111. 

98,  2784. 

99,  3110. 
01,  3319. 

IS,  2310. 

15,  2378. 

07,  2105. 

09,  2150. 

10,  2312. 

11, 2515;  13, 2719. 
13,  2719. 


Total,  6,220,695.96,13,2719. 

COMMERCE. 

C.  of  Buffalo,  89, 2383. 

Amount  ot  grain  (flour  included)  delivered  In 
New  York  City  by  various  routes  during  1890,  91, 
2888. 

Buffalo  considered  one  of  the  greatest  ports  of 
the  U.  S.,  96, 3164.  Congestion  of  the  H.  at  times 
very  great,  96,  3113;  97, 3110;  98, 2781. 

Erie  Canal  important  factor  In  0.  of  the  port,  98, 
2780. 

Enormous,  99,  538. 

Details,  Black  Eock  H.,  etc.,  01,  3347-3348. 

Proj.  has  material  effect  in  controlling  rates  on 
bulk  commodities,  09, 801. 

1911, 13,000,000+  t.,  13,  2721. 

Diagram  showing  relation  of  app.  to  tonnage, 
etc.,  11, 2517. 

CONTRACTS.^ 

1869.  Baileys  &  Demiy,  materials  and  labor, 
69,  147,  160;  70, 184;  71,  217;  74,  228;  76,  321. 

1870-71.  D.  E.  Bailey,  materials  and  labor, 
71,  217;  74, 228;  75, 321. 

1874.  Spaulding  &  Bennet,  materials,  labor, 
and  dr.,  74,  228;  75, 321. 

1875.  J.  F.  BMr,  materials  and  labor;  W.  H. 
McCuTdy,  iron,  76,  321. 

1876.  George  T.  Talbot,  dr.,  26*  o.  y.,  76,  ii, 
569. 

1877.  W.  H.  McCurdy,  iron;  Ambrose  Clark, 
materials  and  labor,  78, 1269. 

1878.  Pratt  &  Co.,  iron;  F.  B.  Colton,  mate- 
rials, labor,  and  dr.,  79, 1725. 

1880.  Messrs.  Pratt  &  Co.,  iron  for  crlbconstr.; 
D.  E.  Bailey,  crib  oonstr.,  80,  2193,  2204.  Gibson 
&  Granger  failed  to  enter  into  contract,  80, 2193. 

1881.  Frank  Wilson,  ironwork;  D.  E.  Bailey 
and  E.  J.  Kingston,  crib  constr.,  81, 2421,  2426. 

1883.  A.  J.  Packard,  ironwork,  83, 1932,  1934. 

1884.  0.  E.  Williams,  crib  constr.,  84,  2127. 
D.  E.  Bailey,  repairs  to  break'r,   84,  2128.    I. 


Famsworth,  iron;  D.  E.  Bailey,  repairs  to  ps.,  85, 
2264. 
1885.    D.  E.  Bailey,  break'r  repairs,  85, 1882. 

1888.  Williams  &  McConneU,  broken  St.,  tl.84 
c.  y.;  H.  Fleming,  Portland  cement,  t2.09  bbl.; 
F.  0.  Norton,  natural  cement,  $1.20  bbl.,  88, 2034. 

1889.  Union  Akron  Cement  Co.,  Portland 
cement,  $2.46  bbl.;  Fox  &  Holloway,  sand,  80* 
c.  y.;  D.  McNaughton,  iron  moorings,  $1,852;  J.  M. 
McCarthy,  recovering  concrete  blocks  washed  off 
the  break'r,  $2  block;  J.  Longprey  &  Co.,  fum. 
and  driving  piles,  $8  pile,  89, 2386. 

1890.  W.  B.  CarroU,  pebbles,  $1.40  c.  y.,  90, 
2837.  J.  H.  Ross,  Portland  cement,  $2.45  bbl.; 
Ira  Famsworth,  broken  St.,  $2  c.  y.;  Fox  &  Hollo- 
way,  sand,  70t  o.  y.,  90, 2837. 

1891.  J.  Donnelly,  break'r  extension,  $66,- 
271.16,  91,  2884.  Emil  Thiele,  Portland  cement, 
$2.58  bbl.,  91,  2885.  D.  McNaughton,  iron  moor- 
ings, $65  mooring,  91,  2886.  J.  B.  Donnelly, 
rubble  st.,  $1.16  c.  y.,  91,  2886.  P.  G.  Straub, 
broken  St.,  $1.47  c.  y.,  91, 2886.  Fox  &  Holloway, 
sand,  90*  c.  y.,  91,  2886.  J.  MacGregor,  pebbles, 
$1.75  o.y.,  91, 2886. 

1893.  J.  J.  Churchyard,  break'r  constr.,  $107,- 
067.94,  93,  3110. 

1893.  Daniel  Bros.,  break'r  constr.,  $92,879.83, 
93,  3110. 

1894.  Wm.  S.  Bartlemes  and  W.  C.  Hiam, 
test  borings,  74*  1.  f.  ($5,(»0),  96, 3149. 

1896.  C.  A.  Dennis,  break'r  repairs;  actual 
cost,  $2,340.97,  96, 3113. 

1896.  C.  A.  Dennis,  break'r  repairs,  actual  cost, 
$2,933.26,  97,  3108. 

1897.  Hughes  Bros.  &  Bangs,  break'r  constr. 
and  sand-catch  p.  extension,  $1,765,450.63,  97, 3113. 
Supple,  contracts  made  for  increased  quantities  of 
material  brought  from  Canada,  98,  2780.  Extra 
work  on  crib,  99,  3111. 

1899.  Buffalo  Dredging  Co.,  constr.  of  concrete 
superstr.  on  break'r  (removal  of  old  work;  timber, 
St.,  concrete,  dr.,  ironwork),  $70,169.25,  99,  3111. 

1900.  Buffalo  Dredging  Co.,  new  concrete 
superstr.  on  s.  p.,  prices  given,  01,  3320. 

1901.  Chas.  A.  Dennis,  repairing  deck  of 
break'r.  Stony  Pt.  sec.,  prices  given;  Buffalo  Dredg- 
ing Co.,  new  concrete  superstr.  on  break'r,  prices 
given,  01, 3320. 

1903.  Hughes  Bros.  &  Bangs,  repairs  to  restore 
superstr.  of  sunken  break'r,  to  receive  actual  force 
account,  plus  15%,  and  rental  for  plant  employed; 
rubblest.  80*  t.  addl.,  capping  st.  $1.25  c.  y.,  03, 
2128,  2140. 

1904.  James  B.  Donnelly,  riprapping  n.  end 
of  old  crib  break'r,  06,  2375. 

1905.  The  Grattan  Contracting  Co.,  concrete 
superstr.  on  s.  p.,  06,  2379.  Buffalo  Dredging  Co., 
dr.,  29*  c.  y.,  s.  m.,  06,  2379.  C.  M.  Handy,  st. 
superstr.,  sea  slope,  and  riprap,  South  H.  sec.  of 
break'r,  $93,160, 06, 1932. 

1906.  Canal  Quarry  Co.,  constr.  of  st.  break'r, 
s.  Chan,  arm,  $130,000, 06, 1932. 

1907.  Great  Latkes  Construction  Co.,  st.  con- 
crete superstr.  on  break'r,  $259,148.80;  Buffalo 
Dredging  Co.,  dr.  s.  end  of  H.,  14*  c.  y.,  s.  m.; 
Lake  Erie  Dredging  Co.,  removing  shoals  outside 
n.  entrance  to  H.,  $1.74  o.  y.,  s.  m.,  07, 2106. 

1909.  The  Breakwater  Co.,  completing  constr. 
of  St.  break'r,  s.  chan.  arm,  $51,298.75,  09,  2151. 

1910.  The  Breakwater  Co.,  supple.,  addl.  st., 
11, 2515. 

1911.  Empire  Engineering  Corporation,  dr.  in 
n.  entrance  cnan.,  removing  r.  shoals  outside  n. 
entrance,  removing  Watson  elevator  site,  prices 
given,  13, 2719. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  66,  2,  4,  49,  50,  ii,  38, 

39,  iii,  15, 30;  67, 31, 32;  68, 43,  44, 219;  69, 39;  70, 
51;  71,49;  73,45;  73,46;  74,52,53;  75,57;  76, 


*  Allotment. 

1  Erroneously  called  $52,500,  66,  iii,  30. 

s  Erroneously  called  $90,000,  69, 39, 147. 

I  Transf.  from  app.  for  Buffalo  entrance  to  Erie  Basin  and  Black  Bock  H. 

<  Au.  to  be  used  from  other  allotments  for  H. 

Ii  Au.  to  make  contracts  and  instructions  in  regard  to,  68, 219. 


rSeepp.  14-22  fori 
Lexplanations,  etc.J 
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109,11,573;  77,116;  78,131;  79,174;  80,229;  81, 
315;  88,309;  83,317;  84,321;  85,346;  86,840; 
87,305;  88,279;  89,330;  90,299;  91,375;  OS, 
354;  93,406;  94,380;  96,414;  96,371;  97,466; 
98,  458;  99,  538;  00,  606;  01,  587;  OS,  509;  03, 
559;  04,  612,  618;  06,  621;  06,  696,  703;  07,  720; 
08,  764;  09,  800;  10,  883,  890;  11, 936;  18, 1116. 

Boards: 

1846.  For  consideration  of  plans  for  imp.  of  H., 
88,228.  ^ 

(Gen.  Swift,  Col.  Kearney,  and  MaJ.  Tumbull.) 

1868.  To  consider  plana  submitted  by  Col.  Cram. 
Eecom.  repair  of  lighthouse  p.  and  its  extension  300', 
repair  of  n.  p.,  removal  of  portion  of  s.  end  of  Erie 
bfsalc'r;  dr.  H.  entrance  to  allow  draft  of  16'. 
Constr,  of  brealc'r  of  cribworlc  should  conform  to 
pr iBf  iplea  already  laid  down  by  Board  of  1S54  for 
simmt  localities  as  to  dimensions  of  cross  sec.  and  1. 
68,  220,  224.  Col.  Grain  dissents;  see  letter  and 
memoir.  68,  225-231.  Eeconvened  to  consider 
letter  and  memoir  of  Col.  Cram;  reconsider  whole 
subject,  submit  plans  and  est.  for  sec.  of  break'r; 
est.,  100',  $19,828.40.  Met  at  Detroit  Mar.  27,  1868, 
and  after  general  discussion  and  balloting  submitted 
B.  68,  232-236.  Col.  Cram  again  dissents;  see 
letter  and  memoir.  6S,  236.  (CJols.  Cram  and  Ma- 
comb, Lt.  Cols.  Raynolds,  Newton,  and  Blunt,  Maj. 
Wheeler,  and  Capt.  Harwood.) 

Apr.,  1873.    To  consider  proj.  of  Maj.  Harwood  to 

Srevent  displacement  of  cribs  in  break'r.  Concur  in 
is  proj.,  except  in  regard  to  dimensions  of  st.  foun- 
dations; report  that  the  st.  foimdations  need  only 
be  raised  about  4'  above  bottom  of  lake,  and  should 
be  extended  25'  exterior  to  the  work  and  15'  on  the 
interior.  R.,  73, 363, 354.  (Col.  Macomb  and  Majs. 
Houston,  Wilson,  and  Harwood.) 

Nov.,  1873.  To  consider  question  of  accretions  of 
sand,  and  constr.  of  break'r.  Report  that  a  sur. 
necessary  to  furnish  requisite  data.    74, 229-232. 

Mar.,  1874.  Approve  plan  of  Maj.  Harwood  for 
arresting  progress  of  sand  along  the  beach,  via,  by 
p.  of  pile  and  cribwork,  and  building  submerged  end 
of  break'r  to  full  height;  report  bormgs  necessary  to 
furnish  data  for  final  report;  submit  preliminary 
B.,  74,  229-232.  (Col.  Woodruff,  Majs.  Comstock, 
Wilson,  and  Harwood.) 


Aug.,  1874.  Board  locates  position  of  catch-sand 
PS.  Objects  to  proposed  private  ps.  or  transfer  of 
U.  S.  property  near  lighthouse  to  private  parties. 
Eecom.  preparing  artificial  foundation  for  portion  of 
break'r  by  dr.  trench  60'  x  2,500',  filling  it  with 
gravel  and  St.  Break'r  should  be  prolonged  s.  on 
Its  "present"  line  to  7,600'.  At  s.  end  of  break'r  a 
fair-weather  exit  should  be  left  bet.  the  break'r  and 
catch-sand  p.  W.  of  the  cribs  should,  in  all  cases, 
be  equal  to  their  height.  76,  ii,  569.  (Col.  Wood- 
ruff, Lt.  Col.  Blimt,  and  Majs.  Comstock,  Wilson, 
and  Harwood.) 

Sept.,  1874.  Board  consider  question  of  chang- 
ing location  of  catch-sand  p.;  recom.  change  in 
location  of  shore  end  of  p.:  starting  from  a  point 
on  the  beach  about  opposite  the  s.  end  of  Black- 
well  Canal,  extending  to  16'  water  in  a  line  at  right 
angles  to  the  shore,  oblique  branch  of  break'r  to 
be  changed  to  correspond  to  this  new  position. 
E.,  76,  ii,  673.  (Col.  Woodnifl:,  Lt.  Cof  Blunt, 
and  Maj.  Wilson.) 

Convened,  New  York,  1886-87,  to  consider  re- 
constr,  of  superstr.  of  break'r.  B.,  87,  2362,  2363. 
(Cols.  Casey  and  Abbot,  Lt.  Cols.  Comstock  and 
Houston.) 

Convened,  Buffalo,  N.  Y.,  Dec.  21, 1888,  by  S.  O. 
No.  69,  to  report  upon  constr.  of  a  plant  for  building 
superstr.  of  Buffalo  Break'r.  First  E.,  89,  2388. 
(Lt.  Col.  King,  Maj.  Overman,  and  Capt.  MoC 
Derby.) 

Convened,  Buffalo,  N.  Y.,  Mar.  6,  1889,  to  ex. 
and  report  upon  plant  for  new  break'r  superstr 
Second  B.,  89,  2391.  (Lt.  Col.  King,  Maj.  Over- 
man, and  Capt.  Mahan.) 

Convened,  Buffalo,  May  27,  1896,  S.  O.  No.  13, 
1895,  to  consider  and  report  upon  plan  and  est.  by 


Maj.  Euffner  lor  extending  p.  and  break'r  at  Buf- 
falo, N.  Y.  B.,  96,  3163.  (Gen.  H.  L.  Abbot, 
Maj.  H.  U.  Adams,  Capt.  D.  C.  Kingman.) 

BBEH.  reviews  report  of  Maj.  Symons  on  ex, 
and  sur.  of  Erie  Basin;  not  desirable  to  imp.  this 
place  until  chan.  shall  have  become  a  navigable 
waterway  of  the  U.  S.    E.,  04, 3309. 

In  charge: 

Capt.  WiiUams,  1839,  67, 227;  68, 221, 222. 

Capt.  I.  C.  Woodruff,  1856,  67,  227. 

Col.  William  TurnbuU.    (See  S.  D.  1,  34th,  1st.) 

Col.  J.  D.  Graham,  1857.    E.,  S.  D.  42,  36th,  1st. 

Capt.  John  A.  Tardy.  B.,  66,  49,  50,  ii,  38,  39, 
T,  161-164:  67,  32, 136-137,  227-229;  68, 222. 

Col.  T.  J.  Cram,  assigned  to  charge,  1867.  E.,  67, 
135-137,  148,  224-233;  68,  160,  206-219,  225-231, 
236-244. 

Capt.  Franklin  Harwood,  1868.  B.,  68, 193-195, 
197,  198;  69,  146-150,  163-170;  70,  183;  71,  217; 
73, 244;  73, 360:  74, 226. 

Lt.  Col.  Charles  E.  Bltint,  1874,  74,  215.  B., 
7S,  319:  76,  ii,  568;  77, 972. 

Maj,  W.  McFarland,  1878-83.  E.,  78,  1269;  79, 
1717;  80,  2192:  81,  2420;  83, 2431. 

Lt.  Col.  H.  M.  Robert,  1883.    B.,  83, 1931. 

Capt.  E.  Maguire,  1883-86.  E.,  84,  2126;  86, 
2265;  86, 1881. 

Capt.  C.  F.  Palfrey,  1886,  87, 2361. 

Capt.  F.  A.  Mahan,  1886-90.  E.,  87,  2351;  88, 
2028'  89  2361 

Maj.  A.  Stiokney,  1890-92.    B.,  90,  2808;  91, 

Ma).  E.  H.  Euffner,  1892-95.  E.,  93,  2529;  93, 
3107;  94, 2438;  96, 3146. 

Maj.  T.  W.  Symons,  1896-1902.  E.,  96,  3110: 
97,  3107;  98,  2756;  99,  3101;  00,  4113;  01,  3305: 
03,  2300;  04,  3306,  3309. 

Maj.  Theo.  A.  Bingham,  1903.    E.,  03, 2126. 

Lt.  P.  S.  Bond,  1904.    E.,  04,  3263. 

Col.  H.  M.  Adams,  1906-07.  E.,  05,  2374;  06, 
1928;  07,  2103. 

Lt.  Col.  W.  L.  risk,  1908-10.  E.,  08,  2174; 
(Col.)  09, 2148;  10, 2309. 

Lt.  Col.  J.  G.  Warren,  1911-.  B.,  11,  2514; 
(Col.)  13, 2716. 

Assistants: 

J.  S.  Lawrence,  66,  iv,  164. 
Capt.  Franklin  Harwood,  67,  31,  137,  229;  68, 
150,  206. 
W.  Griswold,  68, 150. 
G.  E.  Fell,  74, 233;  76, 320. 
G.  U.  Mayo.    E.,  79, 1719. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Col.  Tumbull,  1856,  repairs  of  towpath  of 
s.  p.  and  rebuilding  sea  wall,  120,209.86,  S.  D.  42. 
36th,  1st. 

By  CoL  Graham,  1857,  repairs,  dr.,  etc.,  $27,679.35. 
S.  D.  42,  35th,  1st. 

By  Capt.  Tardy,  1865,  repairing  lighthouse  p., 
repairs  and  completion  of  sea  wall,  $131,000,  66,  4, 
49,  50.  1866,  extension  of  lighthouse  p.  and  a  new 
break'r  with  st.  superstr.,  $1,697,194.78,  66,  iv,  163: 
67,228.  .  .      .     >       , 

By  Col.  Cram,  1867-68,  repair  and  protection  of 
H.  ps.,  extension  of  s.  H.  p.,  removal  of  portion  of 
break'r,  constr.  of  break'r  4,000'  1.,  and  navigable 
ship  Chan.  bet.  lake  and  Buffalo  Creek,  $6,484,415  12 
68,  205,  207,  243. 

By  BE.,  1868,  section  of  break'r  100'  1.,  $19,828  40 
68, 235. 

By  Capt.  Harwood,  1869,  completion  of  H.  work 
and  break'r,  constr.  of  s.  chan.  and  Buffalo  sea 
waU,  $926,803.17,  69, 149. 

By  BE.,  1874,  catch-sand  p.and  repairs  to  break'r 
$83,000,74,232.  i-  i- 

By  Lt.  Col.  Blunt,  1875,  proj.  of  BE.  for  exten- 
sion of  break'r,  $1,987,700,  76,  321. 

By  Maj.  McFarland,  1879,  complete  existmg 
proj.,  $1,636,000, 79, 1719.        '  ^  "    » 

I/EGAL  PEOCEEDINGS. 

In  1893-94  the  officer  in  charge  knew  of  nothing 
havmgbeen  done  to  regain  possession  of  the  n.  p 
from  Delaware,  Lackawanna  &  Western  RE., 
wbioh  bad  taken  unau.  possession  of  it,  94,  2439- 
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95,  3147.  Detailed  description  of  the  case,  and  of 
efforts  made  to  obtain  withdrawal  of  the  company 
from  occupancy  of  the  p.,  98, 2774. 

Failure  of  city  of  Buffalo  to  transfer  site  of  Wat- 
son elevator  to  the  tJ.  S.,  11,  2515.  Trans,  of 
site  completed  by  city  of  Buffalo,  13, 2716. 

LEGISLATION. 

In  1897-98  New  York  Legislature  au.  city  of 
Buffalo  to  use  for  highway  purposes  the  sea-wall 
strip  on  portions  of  which  the  U.  S.  had  built  a 
sea  wall  in  1830-36,  98, 2781. 

Laws  of  New  York  affecting  Erie  Basin,  04, 
3315. 

OPEBATIONS.    (See  also  Private  work.) 

1857.    S.  D.  42,  35th,  1st. 

1864-65.  Repairs  in  progress  on  H.  and  sea 
wall,  66,  4.    DetaUs  of,  66,  49,  60,  51. 

1865-66.  On  lighthouse  p .  several  cribs  placed 
in  position;  16,710  1.  f.  of  piling  driven,  and  694 
cords  of  St.  for  riprap;  1,303'  of  sea  wall  built,  357' 
of  it  coped,  66,  38,  39. 

1866-67,  Work  on  sea  wall  continued,  66,  iv, 
164;  67, 136. 

1867-68.  Repairs  of  pierhead  and  towpath; 
extension  of  p.  and  building  about  900'  of  break'r 
under  contract,  68,  44. 

1868-69.  Interior  works  of  repair  nearly  com- 
pleted; s.  p.  extended  nearly  318';  150'  of  break'r 
built  to  1.  w.  level,  69,  39, 145,  146. 

1869-70.  Repairs  of  interior  H.  works  and  dr. 
Chan,  to  inner  H.  completed;  total  1.  of  break'r, 
950'.    Superstr.  over  400'  of  same,  70,  51,  183. 

1870-71.  Break'r  extended  783';  total  1.,  1,183', 
71,  49,  217. 

1871-78.  Repairs  to  n.  pierhead  and  other 
completed  work;  426'  added  to  break'r,  partly 
covered  with  superstr.,  73,  45,  244. 

1873-73.  Extension  of  break'r.  Rectification 
of  injury  to  6  cribs.    73, 350. 

1873-74.  Break'r  repaired  and  extended  100'; 
dr.  done  under  special  app.,  and  work  of  repair  con- 
tinued to  amormt  of  over  S23,000  after  app.  ex- 
hausted, 74,  62,  226-228. 

1874-75.^  180'  of  s.  end  of  break'r  rebuilt,  1,500' 
of  its  lake  face  protected  by  oak  and  iron  sheathing, 
650'  of  pile  p.  built,  3,956  c.  y.  dr.,  and  foundation 
trench  for  cribs  in  break'r  commenced,  75,  57,  320. 

1875-76.  Break'r  extended  250',  with  superstr. 
'  over  200'  of  same;  pile  p.  extended  220',  and  about 
10,000  c.  y.  dr.  from  shoal  outside  of  s.  p.,  76,  109, 
ii,  668. 

1876-77.  Break'r  extended  150 ';  total  1.,  2,924'; 
Chan.  ps.  repaired  and  pile  p.  refilled,  77,  116,972.. 

1877-78.  S.  end  of  break'r  extended  150',  78, 
131, 1270. 

1878-79.  Break'r  extended,  making  total  1. 
3,076',  79, 1718. 

1879-80.  Break'r  extended  by  contract  350 
1.  f.;  total  "present"  1.,  3,426 1.  f.,  80,  2193. 

1880-81.  Break'r  extended  694  1.  f.,  making 
total  1.  4,120  1.  f.,  81,  315,  2420. 

1881-83.  Break'r  extended  317  1.  f.,  making 
total  "present"  1.  of  4,437 1.  f.,  83,  2431. 

1883-83.  Break'r  extended  454  1.  f.,  making 
total  "present"  1.  of  4,891'  f.  Repairs  break'r  and 
lighthouse  p.,  83, 1932, 1933. 

1883-84.  Break'r  extension  in  progress,  with 
repairs  to  break'r,  84,  2127,  2129.  Removal  of 
wreck,  84,  2130. 

18S4r-85.  Break'r  extended  805.9',  making  total 
"present"  1.  of  5,696.9  1.  f.,  85,  2262.  Repairs  to 
break'r  and  s.jp.,  85, 2265. 

1885-86.  Break'r  extended  659.9',  making  total 
extension  of  6,349.8',  86, 1881.  Repairs  to  break'r 
86, 1882.    Cost  of  break'r  extension,  86, 1883.         ' 

1886-87.    Repairs  to  structures,  87,  2354.  f 

1887-88.  Repairs  to  s.  p.  by  hired  labor;  750 
1.  f.  of  break'r  parapet  rebuilt  with  concrete  and 
masonry  superstr.;  repairs  to  break'r  and  boat- 
house,  88,  2034,  2046. 

1888-89.  S.  p.  repaired  by  hired  labor;  break'r 
reconstr.  continued,  and  manf.  of  concrete  blocks 
begun  by  hired  labor;  minor  repairs  to  the  break'r, 
89,  2363,  2372. 

1889-90.  Work  continued  on  reconstr.  of 
break'r  superstr.,  90,  2832. 


1890-91.  950  concrete  blocks  manf.,  entire 
break'r  superstr.  removed,  and  800  concrete  blocks 
placed  in  position  in  reconstr.  of  same,  91, 2383. 

1891-93.  362  concrete  blocks  washed  from 
break'r  recovered  and  replaced;  reconstr.  of  break'r 
continued,  93,  2530. 

1893-93.    Break'r  constr.  in  progress,  93,  3108. 

1893-94.  S.  p.  repaired,  800'  of  extension  of 
break'r  in  progress  of  constr.  at  beginning  of  year 
completed,  94,  2439. 

1894r-95.    Minor  repairs  made  to  the  break'r, 

95,  3148,  and  H.  lines  estab.,  95,  3149. 
1895-96.    Older  portions  of  break'r  repaired, 

96,  3112,  3113;  5,385  c.  y.  r.,  etc.,  dumped  along 
front  of  break'r,  96,  3113. 

1896-97.  Older  portions  of  superstr.  of  break'r 
repaired,  97,  3108;  100,865  c.  y.  clean  r.  dr.  and 
waste  r.  placed  along  front  of  break'r,  97, 3108, 3109. 
Supervision  maintained  over  dumping  of  dr.  of 
other  than  U.  S.  work,  and  care  of  property,  and 
other  misc.  work  performed,  97,  3109.  13,861 1.  st. 
placed  in  break'r,  and  extension  of  sand-catch  p.  in 
progress,  97,  3110. 

1897-98.  100,000  c.  y .  r.  and  other  filling  mate- 
rial dumped  along  front  of  break'r,  98, 2758.  Super- 
vision maintained  over  dumping  by  other  than  U .  S. 
contractors,  98,  2758.  In  connection  with  previous 
year,  sand-catch  p.  extended  278',  98, 2769.  145,304 
c.  y .  St.  and  92,279  c.  y .  gravel  placed  in  break'r,  and 
timber-crib  break'r  jutting  out  from  Stony  Ft. 
under  constr.,  98,  2763. 

1898-99.  S.  p.  and  break'r  repaired;  prepara- 
tions made  tor  constr.  of  concrete  superstr.  on  old 
break'r;  printing  of  charts  of  Buffalo  H.  and  Nia- 
gara R;  constr.  of  rubble-mound  break'r  in  prog- 
ress, about  80,000  t.  St.  being  placed;  entire  Stony 
Ft.  sec.  of  timber-crib  break'r  completed  (see  also 
Frivate  work),  99,  3102-3108. 

1899-00.  Over  100,000  t.  st.  placed  in  break'r 
extension  to  Stony  Ft.;  work  in  progress  on  South 
H.  sec;  constr.  of  concrete  superstr.  on  old  break'r 
in  progress.    (Photographs.)    00, 4114. 

1900-01.  66,615 1.  revet,  and  capping  st.  placed 
in  extension  of  break'r  to  Stony  Ft.;  contractors' 

Slant  and  break'r  damaged  by  storms  of  Sept.  and 
[ov.;  Stony  Ft.  timber-crib  break'r  damaged  by 
storm,  Nov.;  901  1.  f.  of  break'r  redecked;  timber- 
crib  break'r,  s.  H.  sec.,  damaged  by  storm,  1900; 
repairs  made  by  contractors  on  unaccepted  sees, 
and  by  U.  S.  on  accepted  sees,  with  hired  plant; 
gale  of  Nov.  21,  1900,  further  damaged .  tmiber 
superstr.  of  work;  plans  made  to  build  superstr.  of 
concrete;  concrete  superstr.  on  old  break'r  finished 
Oct  28, 1900;  work  commenced  on  concrete  superstr. 
of  s.  p.  (photographs),  01,  3306-3317. 

1901-03.  75,556 1.  revet,  and  capping  st.  placed 
in  extension  of  break'r  to  Stony  Ft.;  1,400 1.  f.  con- 
crete superstr.  placed  in  s.  p.;  about  1,800'  timber 
superstr.,  s.  H.  section  of  break'r.,  replaced  with 
concrete;  wreck  of  SS.  Gov.  Cushtnan  removed,  at 
cost  of  $3,300.89,  03,  2300-2308. 

1903-03.  Break'r  extension  to  Stony  Pt.  prac- 
tically completed  Dec,  1902;  storm  of  Dec  10-15, 
1902,  caused  soft  clay  bottom  to  give  way,  and  the 
structure  settled  about  10';  building  up  of  this  set- 
tled work  and  strengthening  of  st.  break'r.,  and 
timber  crib  concrete  break'r  continued;  work  of 
drilling,  blasting  and  removal  of  small  r.  shoal  on 
n.  side  of  entrance  chan.  to  Buffalo  R.  and  City 
Ship  Canal  completed,  1,994  c.  y.  r.  removed  at  cost 
of  $4,482.33,  03,  2126-33.  Proj.  of  1895,  modified 
act  June  3,  1896,  practically  completed,  except 
mainten.  of  existing  structures,  03,  660. 

1903-04.  Building  up  of  settled  break'r  exten- 
sion completed, about  43,000t. capping  andrubblest. 
used;  total  cost  of  st.  break'r,  $965,002.99;  lake  face 
of  s.  H.  section  timber  crib  concrete  break'r  rein- 
orced  by  riprap  of  largest.;  Stony  Ft.  timber  crib 
break'r  completed,  1901,  atcostof$277,425.12;  state- 
ment of  St.  obtained  for  break'r  constr.  from  Wind- 
mill Pt.  Quarry,  Ontario,  Canada,  and  U.  S.,  04, 
3253-69. 

1904-05.  Minor  repairs  made  to  old  timber  crib 
break'r  at  cost  of  $229.40,  n.  side  of  substr.  of  it  re- 
paired under  contract  by  placing  4,982.7 1.  St.  at  cost 
of$ll,460.21,  05,  2374. 

1905-06.  Timber  superstr.  of  s.  p.  removed  and 
replaced  with  concrete;  work  completed  at  a  cost  of 
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$11,320.25,  06,  1928,  1929.  60,002  e.  y.  dr.  from 
Buffalo  R.  enteanoe  ohan.  to  23'  m.  1. 1,  with  w.  of 
2OO'-30O'  for  2,200'  outward  from  outer  end  of  n.  p., 
completing  work  at  cost  of  814,500.58;  extension  of 
Stony  Pt.  Break'r  raised  to  12'  below  m.  1. 1.  with 
St.  excavated  from  Lake  Erie  entrance  to  Black 
Bock  H.,  and  contract  entered  into  for  cons  tr.  above 
this  level;  13,386  t.  riprap  placed  in  superstr.  and 
sea  slope  of  s.  H.  section;  minor  repairs  made  to 
Stony  Pt.  and  old  break'r  sections,  06, 1928,  1929. 
1906-07.  Work  commenced  on  extension  of 
Stony  Pt.  section  of  break'r  and  in  progress  at  the 
close  of  year,  about  half  the  rubble  placed;  about 
14,000  t.  riprap,  458  t.  rabble,  and  1,382  t.  capping 
placed  in  s.  H.  section  of  break'r;  work  started  on 
repairing  1,910'  timber  superstr.  of  old  break'r  dam- 
aged by  storm  Jan.  20, 1907;  dr.  at  s.  end  of  H.  and 
excavating  rooky  shoals  outside  n.  entrance  to  H., 

07,  2103. 

1907-08.  Work  on  Stomr  Pt.  section  of  break'r 
continued,  and  that  on  s.  H.  section  completed  at 
cost  of  $101,805.43;  reoonstr.  of  break'r  damaged  by 
storm  of  1907  continued;  100,273  c.  y.  material  re- 
moved from  s.  end  of  H.  and  work  completed;  ex- 
cavating shoals  outside  n.  entrance  to  H.  continued, 

08,  2174-76. 

1908-09.  Work  continued  on  s.  entrance  arm 
of  break'r;  repairing  old  break'r,  and  removal  of 
shoalj  outside  main  entrance  to  H.,  09,  2148,  2149. 

1909-10.  Work  continued  on  s.  entrance  arm; 
1,910'  of  old  section  of  break'r,  damaged  by  storm  of 
1907,  completed  at  cost  of  $283,438.19;  shoals  outside 
of  n.  entrance  excavated  and  blasted  r.  removed, 
and  work  completed  except  for  isolated  points  of  r. 
developed  by  sur.,  10,  2309,  2310. 

1910-11.  Work  on  1,000'  extension  of  Stony 
Pt.  section  of  break'r  suspended  Dec.  7,  1910,  re- 
sumed Apr.  24,  1911,  and  completed  June  29,  1911, 
11,  2514.  Work  on  excavation  of  shoals  outside  n. 
entrance,  11,  2515.  Inspection  and  care  of  public 
property,  and  condition  of  works,  11,  2516. 

1911-13.  Removal  of  Watson  elevator  site 
43%  completed;  170  c.  y.  loose  r.  removed  outside 
n.  entrance;  1,640  c.  y.  loose  material  and  4,928  c.  y. 
ledge  r.  excavated  from  n.  entrance  chan.;  repairs 
made  to  break'r;  inspection  and  care  of  public 
property  and  condition  of  work,  la,  2716,  2717. 

PBrrSICAL  CHABACTEBISTICS. 

Description  of,  66,  iv,  162;  67, 135,  225,  226;  69, 
166-168;  70,194;  73,246;  73,361;  76,  ii,  568,  569, 
571;  94,  2240;  95,  3150,  3153,  3158;  11,  938. 

Foundation  so  unstable  as  to  cause  doubling  of 
the  est.  cost  and  to  require  dr.  19'  below  bed  of  lake 
to  obtain  good  foundation  for  cribs,  74,  236;  79, 
1718. 

Level  of  lake  during  sw.  gale  of  Oct.  14, 1886,  87, 

Wind  observations,  87, 2351. 

In  1893-94  the  shore  arm  of  the  break'r  showed 
evidence  by  sinking  that  it  was  located  on  the  edge 
of  a  preglacial  B.,  94,  2440. 

Storms  damaging  and  delaying  works,  00,  4123. 

Severe  gales  Sept.  11  and  Nov.  21,  1900,  velocity 
80  m.,  caused  a  variation  in  m.  1. 1.  of  9.4',  01, 3308, 
3309. 

Storm  Dec.  10-15,  1902,  caused  settlement  of  910 
1.  f .  St.  break'r,  03,  2127. 

Descrijption  of  Erie  Basin,  04, 3309. 

Good  H.  gained  by  1912.  Entrance  23' x200'-300', 
and  160'  bet.  ps.,  la,  1317. 

PLANS.    (See  also  Estimate  and  Projects.) 

Early  history  of  plans,  67,  224-229;  68,  222. 

By  Capt.  Williams,  1839,  extension  of  p.  2,040'  to 
23'  of  water,  and  a  detached  break'r  3,690'  1.,  66,  iii, 
16,  iv,  161, 162. 

By  Capt.  Tardy,  1866,  urging  adoption  of  Capt. 
Williams's  plan,  66,  iv,  161, 162. 

Discussion  of  above  plans  by  Col.  Cram,  viz: 
Extending  the  s.  p.  from  300'  to  600',  removing  200' 
or  400'  of  s.  end  of  Erie  break'r,  and  a  new  break'r 
4,000'  1.,  and  modldcations  proposed,  67, 31, 135-137, 
224-229.  For  a  cut  or  canal  200'  w.,  with  p.  or  ps. 
extending  into  lake  to  16',  lake  to  Buffalo  Creek,  67, 
229;  68,  205,  206,  214-216. 


By  Maj.  T.W.  Symons  for  work  yard  and  shop  for 
loaomg  and  unloading  of  timber  and  material,  and 
for  storage  of  floating  plant,  by  the  reclamation  of 
ground  ''now"  under  water,  03, 2136-38. 

By  Maj.  Theo.  A.  Bingham  on  revised  plans  and 
est.,  03,  2136-38. 

PRIVATE  (STATE,  COKPOBATE)   WORK. 

State  of  New  York,  1819,  loaned  $12,000  to  a  com- 
mittee of  citizens  on  seouiity,  to  build  certain  ps.; 
cost  $14,000.  The  s.  p.,  }  m.  1.,  ended  in  13'  water; 
begun  in  1820,  finished,  1821,  under  superintendence 
of  S.Wilkinson,  67, 225. 

Erie  break'r,  built  by  New  York  at  great  expense, 
67,  226.    Dr.  by  city  of  Buffalo,  67,  225. 

Claims  of  RE.  company  to  U.  S.  p.,  80, 2195. 

Agreement  made  withU.  S.,  80,  2201. 

Question  reopened  1884,  86,  2265. 

Improper  use  of  break'r  by  parties  mooring  rafts 
thereto,  81, 2421,  2422.. 

Description  of,  95,  3153. 

Large  part  of  lake  frontage  owned  by  the  Lehigh 
Valley  and  Buffalo  Creek  RRs.,  who  oonstr. 
wharves  and  warehouses  thereon,  95, 3160. 

In  1895  the  Sec.  of  War  au.  private  persons  to 
dump  clean  r.  dr.  along  lake  face  of  break'r,  96, 3113. 

Dr.  in  Buffalo  R.  and  Erie  Canal  by  city  and  State 
au.  and  private  persons,  97,  3109;  98,  2768; '  99, 
3106. 

S.  p.  repaired  by  owners  of  a  vessel  which  had  in- 
jured it,  98, 2757. 

PBOJECTS.    (See  Estimates;     Plans;    Private 
work.) 

Prior  to  1866  app.  expend,  in  building  and  repair- 
ing 2  ps.  at  mouth  of  Buffalo  Creek,  dr.  and  constr. 
masonry  sea  wall  to  protect  the  beach  s.  of  H.  en- 

By  Capt.  Williams,  1839,  66,  iii,  15,  iv,  161;  67, 
227;  68,  221,  222. 

By  Capt.  Woodruff,  1866,  67, 227. 

By  Col.  TumbuU,  S.  D.  1,  34th,  1st. 

By  Maj.  Graham,  1857,  S.  D.  42, 36th,  1st. 

By  Capt.  Tardy,  1865,  66,  49,  60,  ii,  38,  39,  iii,  30, 
iv,161. 

By  Col.  Cram,  1866,  repairs  and  protection  of  the 
n.  and  s.  ps.,  and  extension  of  the  s.  p.  300',  67,  32, 
68, 137, 193, 194. 

By  BE.,  1868,  repairing  end  of  the  lighthouse  p. 
and  extending  it  about  300',  removing  a  portion  of 
the  s.  end  of  the  Erie  Canal  basin  break'r,  dr.  at 
H.  entrance  15,'  and  constr.  break'r  s.  from  H. 
entrance  4,000'  1.  (est.  section  of  100',  $19,828.40,  68, 
235),'  of  cribs  60'  x  34'  base  and  29'-37'  in  heigbt,  68. 
222,  232. 

By  BE.,  1873,  st.  foundatfons  tor  cribs  in  the 
break'r  to  prevent  displacement,  73,  353. 

By  BE.,  1873,  increasing  L  of  break'r  to  7,600', 
with  cribs  32'  x  34'  x  50',  and  an  artificial  foundation 
for  about  2,500'  of  the  distance,  dr.  to  hard '-  ottom, 
50'  w.,  filled  with  gravel  and  st.  Pile  p.  1,000'  1. 
continued  by  cribwork  3,100',  commencing  at  point 
on  shore  opposite  head  of  Blackwell  Canal,  and  ex- 
tending toward  s.  end  of  break'r,  leaving  chan.  bet. 
it  and  break'r  ISO'  w.;  est.,  $2,000,000,  76,  11,  670: 
77,  972;  79, 1718. 

Detailed  history  of,  88,  2028. 

Scheme  of  imp.,  as  modified  at  various  times,  pro- 
vides for  2  ps.  at  entrance  to  Buffalo  Creek,  for  a 
masonry  sea  wall  running  s.  from  s.  p.;  for  break'r 
about  one-lialf  m.  from  and  parallel  with  the  shoal, 
and  for  shore  arm  to  the  break'r  from  its  s.  end,  87, 
305,  2361,  2366. 

In  1866  a  masonry  and  concrete  superstr.  adopted 
for  break'r,  87, 2353,  2366. 

Est.  for  completion  of  proj.,  $1,117,500,  87,  2367; 
91,2882. 

By  BE.,  1895,  for  abandonment  of  shore  arm,  and 
for  extension  of  break'r  from  its  s.  end  at  that  time 
to  Stoney  Pt.,  leaving  necessary  openings  for  con- 
venience of  C;  est.  $2,200,000,  95,  3167.  Addition 
made  by  Congress,  1896,  providing  lor  extension  of 
catch-basin  p.  to  the  estab.  pierhead  line  under  con- 
tinuous contract,  96,  3111. 

By  Maj.  Symons,  1896,  modification  of  plan  and 
location  for  break'r,  to  provide  for  constr.  of  a  sec- 
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tion  of  break'r  9,700'  1.,  beguming  at  s.  end  ot  old 
break'r,  leaviag  fair-weather  entrance  bet.,  thence 
extending  s.  in  straight  line,  6,000'  of  n.  part  to  be 
of  rubble-mound  type,  and  remaining  portion  to  be 
timber-crib  type,  mounted  upon  artificial  founda- 
tion extending  down  to  solid  r.  Another  section 
of  timber-crib  break'r,  2,800'  1.,  to  extend  out  from 
shore  at  Stoney  Ft.  nw.,  leavmg  entrance  600'  w. 
bet.  the  2  structures,  also  au.    98, 2760. 

By  Maj.  Symons,  1899,  repair  of  s.  p.,  00,-4114. 

Acts  June  6, 1900,  and  June  13, 1902,  made  special 
provisions  for  d.  entrance  to  Buffalo  H.,  and  the  city 
ship  canal,  04, 612. 

By  Col.  •  H.  M.  Adams,  oontlnumS  imp.  by 
constr.  of  an  extension  to  Stony  Ft.  sec.  of  break'r, 
to  be  of  St.  similar  to  the  st.  break'r  already  built, 
1,000'  1.  Proposed  to  raise  this  to  h.  of  12'  below 
m.  1. 1.  with  St.  excavated  from  Lake  Brie  entrance 
to  Black  Rock  H.  and  Erie  Basin.  After  being 
raised  to  above  h.,  balance  of  structure  to  be  built 
under  contract;  est.,  1204,884.50  (approv.,  1904-05) 
05,  2376. 

By  Col.  Adams,  for  reconstr.  with  concrete  of 
1,910'  of  old  break'r  damaged  by  storm  1907;  1350,- 
000  app.  tor  this  work  act  Mar.  2, 1907;  same  act  app. 
$25,000  for  dr.  entrance  to  canals  at  S.  BuflsQo,  and 
$56,100  for  excavating  r.  shoals  at  entrance  to  Buffalo 
H.  to  23',  07,  2103. . 

By  Col.  Fisk,  expend,  of  $37,400  for  removal  of 
addl.  r.  shoals  outside  n.  entrance,  10, 2310,  au.  act 
June  25,  1910,  10,  883,  884;  same  act  au.  proj.  for 
removal  of  Watson  elevator  site;  est.,  $62,205, 10, 
883  884 

iLCt  Feb.  27,  1911,  au.  that  $15,000,  or  as  much 
thereof  as  necessary,  could  be  taken  from  previoiis 
app.  to  be  applied  to  completion  of  Stony  Pt. 
break'r,  IS,  1116. 

By  Col.  Warren,  proposed  operations,  and  re- 
marks, 11,  2517. 

Act  July  25, 1912,  au.  proj .  to  secure  23'  in  outer  H. 
and  23'  and  25',  resp.,  over  areas  D  and  C  at  n.  en- 
trance (H.  D.  550,  62d,  2d)  (see  Surveys,  1910),  18, 
1118. 

STJBVETS. 

By  WiHiam  Peacock,  1818,  67, 224. 

By  Capt.  WiUiams,  1839,  67, 227. 

Under  direction  of  Col.  Cram,  1867,  by  Capt.  Har- 
wood,  assisted  by  W.  Griswold,  68, 150,  206;  69, 
164. 

By  direction  of  BE.  under  Maj.  Harwood,  74, 
62,53. 

iPre.  ex.  and  sur.  of  Scajacuada  Creek,  85,  2283, 
2284. 

Sur.  for  lake  sur.  charts,  made  in  1893-95,  by  Maj. 
Euflner,  94,  2442;  95,  3149. 


In  1894-96  investigations  made  by  Capt.  Kingman 
to  ascertain  probable  cost  of  st.  suitable  for  use  in 
extension  of  Buffalo  Break'r,  95, 3157. 

Plin  and  est.  for  extending  break'r  from  s.  end  of 
H.  to  Stony  Pt.  asked  by  act  Aug.  17, 1894;  neces- 
sary surs.  made,  and  B.  submitted,  1895,  by  Maj. 
Buflner,  95,  3149. 

Soundings  made,  1896,  through  ice  to  ascertain 
character  of  lake  bottom  on  line  of  proposed  break'r, 
by  Maj.  Symons,  96, 3113. 

Misc.  somidings,  exs.,  and  surs.  made,  1897-98,  by 
Maj.  Symons,  97, 3109;  98, 2759. 

m  1897-98  soundings  taken  by  means  of  a  specially 
constr.  sounding  scow,  by  Maj.  Symons,  98, 2758. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900,  Lake  Erie 
entrance  Black  Bock  H.  and  Erie  Basin.  Bs., 
Maj.  Symons;  est.,  ohan.  to  Erie  Basin,  $188,743; 
branch  ohan.  and  basin  to  Black  Bock  H.,  $625,900. 
Latter  expense  to  care  only  for  future  C,  01, 3342. 

Pre.  ex.  and  sur.  of  Erie  Basin,  au.  act  June  13, 
1902;  Es.  by  Maj.  Symons,  1902  and  1903;  est. 
$475,426.82  and  $257,684.46  (H.  D.  36,  58th,  2d).  04, 
618,  3304-3316. 

Au.  act  Mar.  3,  1906,  to  ascertain,  modifications, 
If  any,  required;  made,  1906,  by  Col.  Adams;  plan 
presented;  est.,  $1,296,876.85  (H.  D.  240,  59th,  1st), 
06,  703. 

Au.  act  Mar.  3, 1909,  with  view  to  w.  chan.  at  en- 
trance to  inner  H.,  together  with  B.  and  est.  of  cost 
of  removal  of  Watson  elevator  site,  etc.,  excl.  of  cost 
of  acquiring  title  to  same.  Bs.  June  26  and  29, 1909, 
submitted.  (H.  D.  298,  61st,  2d.)  Locality  not 
considered  worthy  of  imp.  in  manner  indicated  in 
either  case,  but  BE.  reported  fav.,  Jan.  10,  1910,  a 
plan  of  imp.;  est.,  $62,203  (R.  and  H.  Com.  D.  2 
61st,  2d),  10,  890. 

Au.  act  Mar.  3, 1909,  pre.  ex.  Buffalo  H.,with  view 
to  w.  and  imp.  entrance  to  Erie  Basin  (B.  unfav.) 
(H.  D.  327,  61st,  2d),  10,  890. 

Ex.  shoals  outside  of  s.  entrance,  11, 2616. 

Ex.  and  sur.  au.  act  June  26, 1910,  with  view  to 
increasing  d.  in  outer  H.  and  entrance  thereto;  Bs. 
by  Lt.  Col.  J.  G.  Warren,  1910  and  1911;  plan  pre- 
sented for  imp.  at  cost  of  $624,750  for  1st  constr.  and 
$1,000  ah.  mainten.  (H.  D.  660,  62d,  2d),  13, 1126. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  1^  1119. 

Maps.  (H.  D.  240,  69th,  1st;  H.  D.  298,  61st,  2d; 
H.  D.  327,  61st,  2d;  H.  D.  560, 62d,  2d.)  Of  N.  and 
NW.  I/akes,  showing  location  of  H.  ,66;  of  H.  and 
vicinity,  66. 

Map  of  H.,  June  30, 1879,  79, 1720. 

80,2204;  81,2424;  84,2130;  87,2356;  88,2054; 
89,2370;  95,3160;  98,2784;  03,2140;  11,2514. 

(Photographs;  see  Operations,  1900.) 


Part  (b),  RR-13    Black  Kock  Harbor,  N.  T.     (Pier  extension.) 


APPROPBIATIONS.1 

Mar.  2,1829,  $30,000 
Apr.  23,1830,  3,198 
Mar.  2,1831,      1,800 


July    3,1832,     $5,100 
June  28, 1834,    12,000 


Total,      62,0 


Part  (c),  RKr-13    Black  Rock  Harbor,  N.  Y.     (Buffalo  entrance 
to.)^     (North  Breakwater.) 


APPBOPBIATIONS. 

1899,  $60, 000. 00,  99,  3114. 

1900,  191,701.25,00,4137. 

Total,  241,701.25 

COMMEBCE. 

Important,  97,  3246,  3247. 

Same  as  Buffalo  H.  practically,  06,  700. 


CONTEACTS. 

1899.  J.  B.  Donnelly,  break'r  constr.  (excar 
vating,  St.,  timber  cribs,  concrete,  ironwork), 
$210,175,  00,  4138. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  97,  473;  99,  540;  00, 
608,  611;  01,  589;  08,  511;  03,  562;  04,  615;  05, 
625;  06,  700;  07,  723;  08,  767;  09,  803. 


>  H.  D.  482,  65th,  2d;  Treas.  D.  373, 1882. 

!  Sur.— E.,  Oct.  1, 1836,  est.  $321,430.20.    (H.  D.  482,  55th,  2d.) 


[See  pp.  14-22  fori 
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In  cbarge: 

Maj.  T.  W.  Symons,  1897-1902.  R,,  97,  3245; 
99, 3114;  00,  4135:  01, 3324;  OS,  2313. 

Mai.  T.  A.  Bingtam,  1903.    R.,  03,  2143. 

1st  Lt.  P.  S.  Bond,  1904.    R.,  04,  3267. 

Col.  H.  M..  Adams,  1906-07.  B.,  05,  2382;  06, 
1936;  07, 2110. 

Lt.  Ck)l.  W.  L.  Fisk,  1908-.  K.,  08,  2182;  (Col.) 
09,  2154. 

OPERATIONS.    (See  Private  work.) 
1899-00.    Substr.    of   break'r    in    process    of 

constr.,  00,  4136. 
1900-01.    Laying  of  concrete;  proj.  completed 

Tune  4, 1901;  totel  cost,  1236,278.10,  01, 3333. 
1901-013.    Fenders    placed    on    break'r;  cost, 

Sl,653.75,  03,  2313. 

PHTSICAl,  CHARACTERISTICS. 

Description  of;  entrance  to  the  basin  and  H.  Is 
an  openmg  2,300'  w.  bet.  2  break'r  structures  near 
tbe  shore  along  the  lake  front  of  Btiffalo,  N.  Y., 
built  by  New  York,  97, 3246;  01, 3324. 

17'  d.,  1902,  03,  511;  20',  1903,  03, 562. 

PRIVATE  WORK. 

History  of  Erie  Basin,  Black  Eock  H.,  and  of 
Federal  and  other  proj.,  work  done,  etc.,  giving 
list  of  au.  cited,  01, 3324. 


PROJECTS. 

By  Maj.  Symons,  1897,  break'r  about  2,200'  1., 
covering  and  protecting  entrance  to  Erie  Basin 
and  Black  Bock  H.,  and  the  lake  front  of  Buffalo 
H.,  bet.  the  New  York  State  structures;  est., 
$248,000,  97,  3246;  99,  3114. 

Col.  Adams  recom.,  1907,  available  funds  be 
reapp.  for  Buffalo  H.,  the  work  be  maintained  as 
part  of  that  proj. ,  07,  2110. 

Act  Mar.  3,  1909,  reapp.  the  funds  in  hand  for 
the  work  to  the  H.  at  Buffalo,  N.  Y.,  and  the 
break'r  will  hereafter  be  maintained,  and  reports 
made,  under  the  latter  head  and  app.,  09, 804. 


SURVEYS. 

Sur.  of  the  Buffalo  entrance  to  the  Erie  Basin 
and  Black  Eock  H.,  N.  Y.,  au.  act  June  3,  1896; 
made  by  Maj.  Symons,  1897  (see  Projects),  97, 
3245. 

Ex.  of  the  Lake  Erie  entrance  au.  act  June  6, 
1900,  00,  611. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  01, 589,  3324;  03,  611,  2313;  03,  663,  2143;  04, 
616;  05,  625;  06,  726;  08,  768;  09,  804. 

Maps.    03,2143. 


Part  (d),  RBr-13 


Black  Bock  Harbor,  N.  T.     (Lake  Erie 
entrance  to.) 


APPROPRIATIONS. 

1902,  $200,000,03,611. 
200,000,03,2142. 
125,000,04,3267. 
52,000,05,2382. 
237,643,06,1935. 


1903, 
1904, 
1905, 
1906, 


Total,    814,643 

COMMERCE. 

Imp.  works  would  help  utilize  large  portion  of 
water  front  of  Buflalo,  and  provide  H.  of  refuge, 
01,3348. 

Imp.  as  a  separate  work  has  not  aSected  rates, 
10, 886. 

See  Buflalo  H. 

CONTRACTS. 

1903.  Buffalo  Dredging  Co.,  dr.  and  r.  re- 
moval; Chan,  excavation,  661I;  c.  y.,  p.  m.;  basin 
excavation,  S1.84  c.  y.,  p.  m.;  placing  r.  with  der- 
rick, $1.25 1.,  03, 2143. 

ENGINEERS. 

Chief  of  Engineers.  R.,  01,  592;  03,  611;  03, 
662;  04,  615;  05,  624;  06,  699;  07,  722;  08,  766; 
09,  802;  10,  885. 

In  charge: 

Maj.  T.  W.  Symons,  1901-02.    R.  (sur.),  01, 3345. 

Maj.T.  A.  Bmgham,  1903.    R.,  03, 2142. 

1st  Lt.  P.  S.Bond,  1904.    R.,  04, 3264. 

Col.  H.  M.  Adams,  1905-07.  R.,  06,  2381;  06, 
1934;  07,2108. 

Lt.  Col.  W.  L.  Fisk,  190&-.  B.,  08,  2180;  (Col.) 
09, 2153;  10, 2314. 

OPERATIONS. 

1903-03.  Removal  of  overlying  material  be- 
gun on  June  20,  03, 2142. 

1903-04.    Over  200,000  c.  y.  overlying  sand  re- 


moved; 18,785  c.  y .  r.  drilled,  blasted,  and  removed, 
04, 3264. 

1904-05.  5,897  c.  y.  earth  and  32,222  c.  y.  r. 
removed;  progress  unsatisfactory,  06, 2381. 

1906-06.'  60,490  c.  y.  r.  and  20,020  c.  y.  earth 
removed,  06, 1936. 

1906-07.    176,647  c.  y.  removed,  07,  2108. 

1907-O8.  55,896  c.  y.  sand  and  r.  removed, 
08, 2180. 

1908-09.  Work  of  excavation  of  basin  and 
Chan.,  which  is  the  whole  proj.,  was  completed 
Dec.  29,  1908;  total  amount  of  material  removed 
from  Chan.,  245,494  c.  y.  earth  and  61,000  c.  y.  r., 
and  from  basin  34,276  e.  y.  earth  and  286,835  c.  y. 
r.,  at  total  cost  of  $814,643,  09, 2163. 

PHTSICAI,  CHARACTERISTICS. 

Details  of,  01,  3345. 

10'  over,  shoalest  part,  1903,  03,  562;  21',  1910, 
10,886.  .        .       >         , 

PRIVATE  WORK. 

N.  Y.  State  and  local  au.  have  imp.  vicinities, 
01, 3344. 

PROJECTS. 

By  Maj.  Symons,  approv.  July  20,  1900,  con- 
templating the  formation  by  dr.  and  r.  removal 
of  a  Chan.  23'  x  400'  x  3,300',  m.  1. 1.,  from  Buflalo 
mam  entrance  chan.  to  Erie  Basin,  and  a  branch 
Chan.  23'  x  600'  x  1,920'  to  Black  Book  H.;  est. 
$814,643  (H.  D.  126,  56th,  2d),  03,  511. 

SURVEYS. 

Au.  E.  E.  and  H.  act  Jime  6,  1900,  made  by 
Maj.  Symons;  Rs,  July  6  and  Nov.  8, 1900  (H.  D 
125,  S6th,  2d),  01,  692,  3345. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  03,  662;  04,  614;  05,  624;  06,  699;  07,  722; 
08, 766;  09,  803;  10,  886. 
03,  2142. 
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Part  (e),  RB^13    Black  Rock  Harbor  and  Channel,  N.  Y. 


APPEOPBIATIONS. 

1905,    1100,000,05,2385. 

233,000,06,1938. 

367,0001„,  2111 
1,000,000/"'' "'^'^^• 
1,000,000,09,2158. 
1,000,000,  10,2319. 

400,000,  11,2623. 


1906, 

1907{ 

1909, 
1910, 
1911, 


Total,  14,100,000  ($4,152,420.25— inol.  $52,098 
old  p.  work,  and  $322.25 
for  sales,  etc.,  la,  2726). 

COMMEBCE.  (See  Buffalo  H.,  Tonawanda  H., 
Niagara  R.) 

Importance  of  locality  to  U.  S.  industry  generally 
and  the  local  iudustiy  saeh  that  Federal  imp. 
urgently  reoom.  by  Maj.  Symons,  04, 3275. 

Proj.,  being  auxiliary  to  imp.  at  Buffalo,  has 
not,  as  a  separate  worls,  affected  rates,  13, 1121. 

Black  Rook  H.,  Buffalo,  Tonawanda,  Erie 
Canal,  Niagara  R.2 

CONTRACTS. 

1906.  Empire  Engineering  Corporation,  ex- 
cavating Chan.  23'  x  200'-240'  x  6,400';  prices  listed, 
06, 1938. 

1907.  Buffalo  Dredging  Co.,  excavating  3,400 
1.  f.  of  Chan.;  amount  of  contract,  $820,640, 08, 2185. 

1908.  MacArthiur  Bros.  Co.,  constr.  cofferdam 
and  lock  walls;  amount  of  contract,  detail  prices 
listed,  $823,304.45,  08, 2185. 

1910.  jVjrthur  L.  Vodel,  excavation,  prices 
given;  D'Olier  Engineering  Co.,  constr.  and  erect- 
mg  steel  lock  ^ates,  valves,  and  operating  ma- 
ohmery,  unit  prices  given,  11, 2624. 

1911.  Great  Lakes  Dredge  &  Dock  Co.,  exca- 
vation in  n.  sec.,  prices, given;  Buffalo  Dredging 
Co.,  excavation  in  Bird  Isld.  sec.,  prices  given,  11, 
2524. 

1913.  Buffalo  Dredging  Co.,  constr.  wing  walls 
for  Black  Hook  ship  lock,  prices  given;  "Greak  Lakes 
Dredge  &  Dock  Co.,  removing  sheet  pile  cofferdam 
and  purchase  of  steel  piles,  prices  given;  Great 
LEikes  Dredge  &  Dock  Co.,  constr.  steel  bascule  br., 
IS,  2727,  2728. 

ENGINEERS. 

Chief  of  Engtneeis.    B.,  04,  617;  OS,  625;  06, 

700,  703;  07,  724;  08,  768;  09,  804;  10,  886;   11, 
939;  18, 1119. 

In  charge: 

Lt.  Col.  H.  M.  AdMns,  1906-07.  B.,  05,  2383; 
(Col.)  06, 1937;  07,  2111. 

Lt.  Col.  W.  L.  Fisk,  1908-10.  B.,  08, 2182;  (Col.) 
09,  2165;  10,  2315. 

Lt.  Col.  J.  G.  Warren,  1911-.  B.,  11,  2519;  13, 
2722. 

Assistant.    T.  C.  Quinten,  04,  3303. 

LEGAL  PBOCEEDINGS. 

A  list  of  lands,  structures,  and  right  of  way  re- 
quired; application  therefor  to  land  office.  State  of ' 
N.  Y.,  05, 2384.  Grant  made  1905,  Atty.  Genl.  U.  S. 
recognizing  validity,  06, 1937.  169  different  oocu- 
pante;  permits  and  leases  for  occupation,  water- 
power  rights,  etc.  (considered  restriction  on  title), 
requested  from  State  of  N.  Y.,  06, 1938. 

OPEBATIONS. 

1904-05.  Acquiring  adjoining  land,  structures 
and  rights  of  way,  05,  2384. 

1905-06.  Lands,  structures  and  rights  of  way 
were  granted  to  the  U.  S.  by  State  of  New  York; 
contractor  engaged  in  the  constr.  of  working  plant, 
06, 1937. 


1906-07.  Little  progress  in  r.  removal,  owing 
to  constant  breaking  of  steel  drills;  filling  of  300' 
gaps  in  Bird  Isld.  begun,  07,  2110. 

1907-08.  138,990  o.  y.  overlying  material  and 
16,661  c.  J.  r.  removed  imder  contract  with  Empire 
Engineering  Co.;  34,469  c.  y.  overlying  material, 
31,002  c.  y.  r.,  and  2,950  1.  f.  canal  wail  removed 
under  contract  with  Buffalo  Dredging  Co.;  steel 
piling  for  947 1.  f.  e.  wall  of  cofferdam  had  been  driven 
under  contract  with  MacArthur  Bros.  Co.;  filling 
in  of  gap  in  Bird  Isld.  P.  section  completedat  cost  of 
$3,581.25;  proj.  8%  done,  08,  768,  2183. 

1908-09.  77,057  c.  y.  overlying  material  and 
50,023  c.  y.  bed  r.  removed  under  contract  with 
Empire  Engr.  Co.;  27,868  c.  y.  overlying  material 
and  119,501  c.  y .  bed  r.  removed  under  contract  with 
Buffalo  Engr.  Co.;  cofferdam  completed,  using 
6,546,116  t.  steel  sheet  piling  and  170,705  lbs.  steel 
walling  and  braces,  and  dr.  within  cofferdam  car- 
ried on,  under  contract  with  MacArthur  Bros.  Co. 
(detailed),  09,  2157. 

1909-10.  18,422  c.  y.  overlying  material  and 
96,265  c.  y.  bed  r.  removed  under  contract  with 
Empire  Engr.  Co.;  8,978  c.  y.  overlying  material, 
66,319  c.  y.  bed  r.  and  canal  wall  removed,  under 
contract  with  Buffalo  Dredging  Co.,  and  chan.  com- 
pleted except  trunk-sewer  section,  to  be  finished 
when  sewer  obstr.  chan.  is  removed  by  city  of 
Buffalo;  constr.  of  concrete  walls  for  ship  locks  con- 
tinued, under  contract  with  MacArthiu-  Bros.  Co.; 
table  of  material  placed,  proj.  38%  done,  10,  887, 
2316-18. 

1910-11.  733,096  c.  y.  dr.,  2,974  c.  y.  blasted  r. 
excavated,  constr.  of  concrete  walls,  machinery, 
etc.,  for  ship  lock  in  progress,  and  repairs  made  to 
Bird  Isld.  P.,  proj.  55%  done,  11,  2619. 

1911-13.  1,310,338  c.  y .  dr.,  constr.  of  steel  lock 
gates,  valves,  machinery  arid  removing  cofferdam 
for  ship  lock  in  progress,  and  constr.  of  timber  crib 
concrete  wing  wall  m  progress,  13, 2722. 

PHYSICAL  CHABACTEBISTICS. 

Details,  04,  3273,  3285. 

Effect  on  Lake  levels,  04, 3275. 

Max.  draft  overshoaled  sec,  1905,  m.  1. 1.,  8',  06, 


PBIVATE  WOBK. 

City  of  Buffalo,  removal  of  old  and  constr.  of  new 
sewer  below  grade  of  new  chan.,  saving  $100,000  of 
proj.  est.,  10,  2316. 

PKOJECTS. 

E.  and  H.  act  Mar.  3, 1905,  au.  $700,000  for  work  on 
basis  of  ex.  and  sur.  (q.  v.)  by  Majs.  Symons  and 
Bingham  and  BE.,  namely,  chan.  23'  x  200'  m.  lake], 
joinmg  at  foot  of  Maryland  St.,  Buffalo,  the  23' 
chan.  under  .existing  contract— the  chan.  to  extend 
w.  and  n.,  through  Black  Rock  H.  and  the  Erie 
Canal  combined,  to  existing  lock,  where  ship  look 
is  to  be  built — the  chan.  to  extend  from  the  foot  of 
ship  locls;  through  Niagara  R.  to  d.  water  above 
Tonawanda,  400  x  23  m.  R.  1.  A  specific  delaying  of 
expend,  until  there  be  assurance  projected  large 
canal  of  N.  Y.  State  shall  be  built;  also  steps  to  be 
taken  to  see  if  portion  of  cost  of  imp.  may  not  be 
borne  by  abuttmg  properties,  05,  626,  2383. 

Chief  of  Engineers  au.  building  look,  70'  x  650'  in- 
stead of  60'  X  600',  07,  2111. 

Act  Mar.  2, 1907,  au.  continuing  contracts  in  sum 
of  $2,700,000  for  prosecuting  proj.  of  Nov.  4,  1905, 
09,804. 

SITBVBTS. 

Pre.  ex.  and  sur.  au.  under  act  June  13, 1902, 
made,  1902,  with  view  to  obtaining  d.  draft  chan. 
around  rapids  and  shoals  at  head  of  Niagara  E, 
made  by  Majs.  Symons  and  Bingham;  est  $4,500,000 
(not  fav.  by  BE.,  increased  expense)  (H.  D.  428, 
58th,  2d),  04,  617,  3271-3304. 


1  Subject  to  provision  that  no  part  of  app.  be  expend,  until  assurance  be  given  that  barge  canal  would 
be  constr.  by  State  of  New  York. 

2  CJom.  E.  and  H.,  H.  D.  36,  61st,  2d. 
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Ri  au.  by  act  Mar.  3, 190S,  as  to  whether  any  por- 
tion of  the  expense  of  imp.  should  be  borne  by 
abutting  owners  of  property  (H.  D.  913,  69th,  1st), 
06, 703. 

Pursuant  to  rescl.  of  H.  R.  Com.  E.  and  H.,  the 
BERH.  reported  Deo.  2, 1904,  that  new  matter  since 
report  of  Dec.  22, 1903,  gave  reason  for  providing  d. 
draft  clian.  around  rapids  and  shoals  of  Niagara  R, 
Board  recom.  this  be  done  on  condition— (1)  Part 


of  Brie  Canal,  etc.,  bet.  Tonawanda,  and  Buffalo,  as 
might  be  needful,  be  trans,  free  of  cost  to  U.  S.;  and 
(2)  that  part  of  Erie  Canal  bet.  Tonawanda  and  Buf- 
falo be  abandoned  by  N.  Y.  to  aid  in  full  develop- 
ment of  max.  frontage  in  Tonawanda  Reach; 
(Com.  E.  and  H.,  H.  D.  36,  61st,  2d.) 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
04, 328,  617,  3301;  06,  626;  13, 1121. 

Maps.    (H.  D.  913,  69th,  1st.),  11, 2620. 


RR-15 


NIAGARA  RIVER,  N.  Y. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Niagara  R.,  Tonawanda  H 

Niagara  E.,  Tonawanda  to  Port  Day 

Niagara  R.,  Tonawanda  to  GiU  Creek 

Niagara  E.,  Port  Day 

Niagara  R.  (Youngstown  to  Lake  Ontario) . 


1880-1912 
1892-1912 
1907-1908 
1880-1881 
1884-1886 


Total.. 


$692,200.00 
97,562.60 


789,762.60 


Part  (a),  RRr-15    Tonawanda  Harbor  and  Niagara  River,  N.  Y. 


APPKOPBIATIONS. 


1881, 
•1882, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1907, 


$5,000,81,2426. 

1,500,83,2437. 

100,000,89,2394. 

75,000,90,2840. 

75,000,93,2533. 

50,000,95,3164. 

60,000,96,3117. 

76,000,99,3118. 

257,700,03,2315. 

3,000,07,2113. 


Total,  692,200  (ind.    misc.,    $692,631.42,    13, 
2729). 
COMMERCE. 

Importance  as  a  lumber  port,  81,  2425. 

Magnitude  of  lumber  interests,  88, 1066. 

Description  of,  96, 2119. 

In  1896  an  extensive  trade  had  been  developed, 
96,  3119. 

Increasiag,  97,  3120;  98,  2790;  99,  3117;  00, 
4141. 

C.  large  and  increasing,  01, 690,  3337. 

Imp.  had  material  effect  on  rates,  07, 726. 

1911,  1,104,392  t.,  13,  1122. 

CONTRACTS. 

1881.  B.J.  Hingston,  dr.  mud,  clay,  and  gravel, 
18,  20,  and  22i{  c.  y .,  81, 2426. 

1888.  Hingston  &  Woods,  r.  excavation,  $11.50 
c.  y.,  and  dr.,  170  c.  y .,  89, 2394. 

1890.  Hingston  &  Woods,  r.  removal,  $4  c.  y., 
90, 2841. 

1891.  Hingston  &  Woods,  r. removal,  $3.74o.  y ., 
and  dr.,  74$  c.  y.,  91,  2890. 

1893.  Hingston  &  Woods,  r.  excavation,  $3.70 
c.  y.,  p.  m.;  removal  of  sand,  gravel,  clay,  etc.,  70it 


c.  y.,  p.  m.;  hire  of  dr.,  $166.20  per  day  of  8  hours 
'""5,6ro.26),  93,  3113. 
1894.    IJnion  Dry  Dock  Co.,  constr.  of  sounding 


scow,  $633;  Hingston  &  Woods,  hire  of  dr.  plant, 
$136  per  day  of  8  hours  ($34,494),  94,  2446.  $122.40 
per  &y  of  8  hours  ($49,000),  95,  3164. 

1896.  Hingston  &  Woods,  furnishing  and  oper- 
ating dr.  plant,  $168  per  day  of  8  hours,  97,  3120. 

1899.  Hingston  &  Woods,  drill  boats  per  day, 
$80;  dr.  per  day,  $76,  99, 3118. 


1903.  Lake  Erie  Dredging  Co.,  hire  of  dr. 
plant— dr.  $112,  drill  boats  $112,  tugs  $24,  per  day  of 
8  hours,  01, 2146. 

1907.  WiUiam  Anderson,  removal  of  wreck  of 
SS.  Embury,  $2,655,  07, 2113. 

ENCROACHMENTS. 

Protest  by  Tonawanda  Lumbermen's  Ass'n 
against  deposit  by  city  of  Buffalo  of  dr.  material  be- 
low city  waterworks  crib,  claiming  that  above  mate- 
rial conduced  to  the  shoaling  of  the  upstream  chan., 
83, 1935,  1936. 


ENGINEERS. 

Chlet  of  Engineers.  B.,  80, 233;  81,  316,  320; 
83,  310;  83,  318;  84,  221;  86,  346;  86,  341;  87, 
306-308;  88,  279,  282;  89,  331;  90,  299;  91,  376; 
93,  355;  93,  407;  94,  381;  96,  415;  96,  373;  97, 
469;  98,  460;  99,  541,  643;  00,  609,  611;  01,  590; 
03,  612;  03,  563;  04,  616;  06,  626;  06,  702;  07, 
726;  08, 769;  09,  805;  10, 888;  11, 941;  13, 1122. 

In  charge: 

Maj.  W.  McFarland,  1879-83.  B.,  81,  2425;  83, 
2436. 

Maj.  H.  M.  Robert,  1883.    B.,  83, 1936. 

Capt.  E.  Maguire,  1883-86.  B.,  84,  2131;  86, 
2268;  86, 1884. 

Capt.  C.  P.  Palfrey,  1886.    87,  2343. 

Capt.  F.  A.  Mahan,  1886-90.  R.,  87,  2366:  88, 
2056,  2064;  89,  2393. 

Maj.  A.  Stiokney,  1890-92.  R.,  90,  2839;  91, 
2888 

Maj.  E.  R.  Ruflner,  1892-95.  R.,  93,  2633;  93, 
3111;  94,  2444;  96,  3162. 

Maj.  T.  W.  Symons,  1896-1902.  E.,  96,  3116; 
97,  3116;  98,  2788;  99,  3115;  00,  4138,  4152,  4155; 
01,  3336;  03, 2314. 

Maj.  Theo.  A.  Bingham,  1903.    R.,  03,  2144. 

Lt.  P.  S.Bond,  1904.    R.,  04, 3268. 

Col.  H.  M.  Adams,  1905-07.    R.,  05,  2385;   06, 

39'  07  2112 
19Lt'.Coi.  W.L.  Fisk,  1908-10.    R.,  08,  2186;  09, 

60'  10  2320 
21l1  Cof.  J.  g'.  Warren,  1911-.    E.,  11, 2526;  <Col.) 
13,  2729. 
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Assistants: 

F.  T.  Hampton.    B.,  81, 2427. 

M.  Kingsley.    B.,  83,  2437;  83, 1937,  1939. 

OPERATIONS. 

1881-83.  24,740  o.  y.  dr.  from  bars  at  head  and 
middle  oJ  Tonawanda  Isld.  and  mouth  of  creek,  83, 
2436. 

1888-89.    6,926  c.  y.  dr.,  89,  2394. 

1889-90.    7,950  c.  y .  dr.,  90,  2840. 

1890-91.    6,000  0.  y.  r.  excavated,  91, 2888. 

1891-93.  9,086  c.  y.  r.  and  4,324  o.  y.  material 
removed  near  Strawherry  Isld.;  1,650  c.  y.  r.  re- 
moved by  hired  labor  from  Horseshoe  Eeef  Shoal, 
93  2533 

1893-^3.  57,168  c.  y.  sand,  etc.,  dr.,  and  5,193 
c.  y.  r.  removed,  93, 3112. 

1893-94.  3,150  c.  y.,  s.  m.,  sand,  etc.,  dr.,  and 
15,275  c.  y.,  s.  m.,  r.  removed,  93,  2445. 

1894-95.  In  connection  with  previous  year, 
17,045  c.  y.,  s.  m.,  dr.,  and  an  obstr.  removed  from 
Chan.,  95,  3163-3164;  2,246  c.  y.  dr.  from  H.,  95, 
3164. 

1895-96.  Over  35,000  c.  y.,  s.  m.,  dr.,  96, 3118, 
and  about  25,000  o.  y.  dr.  from  H.,  96,  3119. 

1896-97.  32,841  c.  y.  dr.,  97,  3118,  and  29,015 
o.  y.  dr..  from  Tonawanda  H.,  97, 3119. 

1897-98.    Miso.  dr.  done,  98,  2789. 

1898-00.  96,380  o.  y.  excavated  from  Straw- 
berry Isld.  Chan.,  and  44,896  c.  y.  dr.  from  Tona- 
wanda H.,  00,  4140. 

1900-01.    8,940  c.  y.  dr.,  01,  3337. 

1903-03.  124,410  c.  y .  dr.,  03,  2144. 
325,019  c.  y.  dr.,  04, 3268. 
151,181  c.  y.  dr.,  05,  2386. 
■Wreck  of  SS.  Embury  removed,  07, 


1903-04. 
1904-05. 
1906-07. 
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PHYSICAL  CHABACTEKISTICS. 

Description  of,  81,  2427;  88,  2066;  97,  3119;  98, 
2789;  00,  4153. 

Tonawanda  Cr.  enters  Niagara  K.  about  11  m.  be- 
low its  head  at  Lake  Erie  and  forms  boundary 


bet.  Tonawanda  and  North  Tonawanda,  00,  4153- 
4155. 
H.  obstr.  by  sediment  deposits,  1900, 00, 4165. 

FKOJECTS. 

By  Maj.  MoFarland,  1881,  imp.  of  Tonawanda 
Cr.  by  excavating  bars  at  head  of  Tonawanda 
Isld.,  mouth  of  cr.  opposite  Smitii  &  Fassett's 
dock,  and  cutting  off  point  at  mouth  of  Tona- 
wanda Cr.;  est.,  $15,000,  81,  2429. 

By  Capt.  Mahan,  1887,  imp.  of  Niagara  E.  bet. 
Tonawanda  and  Black  Eook  H.,  giving  16'  Chan. 
400'  w.,  by  dr.  and  r.  removal  at  Horseshoe  Eeef, 
at  head  of  Strawberry  Isld.,  and  in  E.  front  at 
Tonawanda;  est.,  1593,538. 

In  1891  est.  for  an  18'  chan.  400'  w.  revised  on 
account  of  excess  of  r.  removal  required  over  that 
orig.  est.,  to  $1,152,987,  91, 2890. 

Act  1896  extended  proj.  to  include  E.  to  n.  line 
of  village  of  North  Tonawanda,  96,  3117. 

In  1899  Maj.  Symons  est.  $27,000  to  imp.  H.  and 
cr.,  00, 4166. 

Proj.  extended,  1902,  to  include  dr.  Tonawanda 
H.  and  Cr.,  03,  2314. 

SUBYETS. 

An.  act.  Mar.  3, 1879;  made,  1880,  by  Maj.  McPar- 
land,  81,  2426. 

Ex.  bet.  Black  Eock  and  Tonawanda  au.  act 
Aug.  5,  1886,  87,  308. 

Sur.  of  Tonawanda  H.  and  Niagara  E.,  with 
view  to  16'  Chan.,  au.  act  Aug.  5, 1886;  made,  1887, 
by  Capt.  Mahan,  88,  2066. 

Misc.  surs.  made,  93,  3112;  94,  2444. 

Surs.  made,  1896-87,  by  Maj.  Symons  for  map  of 
H.  of  Tonawanda,  97,  3119. 

Ex.  and  sur.  of  H.  and  of  cr.  au.  act  Mar.  3, 1899; 
made  by  Maj.  Symons,  1899  (B.  fav.;  see  Projects), 
00,  4152. 

Cong,  docs.,  etc.,  relating  to  exs.,  suis-,  plans, 
etc.,  13, 1123. 

Maps.    81,2426. 


Part  (b),BR-15    Niagara  River,  N.  T.,  From  Tonawanda  to 

Port  Day. 


APPBOPBIATIONS. 

1892,  $20, 000. 00,  93,  3115. 
10,000.00,95,3167. 
15,000.00,96,3124. 
16,000.00,99,3122. 
10,000.00,10,2322. 
27,562.50,13,2731. 


1894, 


1910, 
1912, 


Total,    97,662.60 

COMMERCE. 

Description  of,  97,  3124;  98,  2794. 

During  the  season  of  1892  the  practicability  of 
constant  navigation  of  the  E.  by  vessels  drawing 
more  than  6'  demonstrated,  and  app.  1892  held  by 
au.  of  Sec.  of  War  until  further  action  in  the  matter 
could  be  taken  looking  to  a  greater  d.  (see  Projects), 
95,  2166. 

C.  in  1896  considered  small,  and  chiefly  confined 
to  excursion  traffic,  96,  3124.  No  change  1900, 
00,  4146. 

None  except  excursion  boats,  01,  691. 

Wood  pulp  the  only  freight,  carried  down  to 
paper  mills  at  Niagara  Falls.  For  1911,  56,176  t., 
13,  2732. 

CONTEACTS. 

1894.  Hingston  &  Woods,  hire  of  dr.  plant, 
$112.64  per  day  of  8  hours  ($30,000),  95,  3167. 

1896.  Hingston  &  Woods,  furnishing  and  oper- 
ating dr.  plant,  $168  per  day  of  8  hours,  97,  3125. 

1899.  Hingston  &  Woods,  drill  boats,  $80  per 
day;  drs.,  $76  per  day,  99, 3122. 

1911.  The  Buflalo  Dredging  Co.,  excavation 
at  Cayuga  Isld.  Shoal,  76*  o.  y.,  11, 2627. 


ENGINEERS. 

Cblet  of  Engineers.  B.,  93,  357;  93,  407;  94, 
381;  95,  416;  96;  374;  97,  470;  98,  461;  99,  542; 
00,  610;  01,  691;  03,  513;  08,  770;  10,  888;  11, 
942;  13, 1122, 1127. 

In  cliaTge: 

Maj.  A.  Stickney,  1891.    B.,  93,  2539, 2541. 

Maj.  E.  H.  Euflner,  1892-96.  B.,  93,  3113;  94, 
2447;  95, 3166. 

Maj.  T.  W.  Symons,  1896-1902.  B.,  96,  3122; 
97,  3123;  98,  2792;  99,  3121;  00,  4144;  01,  3340; 
03,  2316. 

Col.  W.  L.  Fisk,  1910-.    B.,  10,  2322. 

Lt.  Col.  J.  G.  Warren,  1911-.  B.,  11,  2527; 
(Col.)  13,  2731. 

Assistant.    E.  Siegesmund.   B.,  93, 2645. 


OPEBATIONS. 

1894-95.    32,044  c.  y.,  s.  m.,  dr.,  95, 3167. 

1895-96.    44,306c.y.  dr.,  96,3123. 

1896-97.  Pierhead  lines  laid  out,  and  excava- 
tion of  r.  in  progress,  97, 3124. 

1897-98.  24,185  c.  y.  r.  blasted  and  removed  in 
connection  with  previous  year,  98,  2794. 

1899-00.  18,800  c.  y .  blasted  and  removed  from 
Cajruga  Isld.,  00,  4146. 

1911-13.  10,680  c.  y.,  s.  m.,  blasted  r.  exca- 
vated, completing  contract,  13, 2731. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 2542;  96, 3124;  97, 3123. 


rSeepp.  14-22  for  "1 
Lexplanations,  etc.  J 


EIVEE  AND  HAEBOE  WOEKS. 
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rROJECTS. 

By  Maj.  Stickney,  1891,  ohan.  8'  d.  m.  1. 1.,  300'  w. 
Tonawanda  to  Connors  Isld.,  200'  w.  tbence  to  Grass 
Isld.,  and  from  200'  to  400'  w.  thence  to  Port  Day: 
also  constr.  of  r.  embankment,  Connors  Isld.  to  Port 
Day  to  inclose  lower  end  of  chan.;  est.,  S257,829, 98, 
2544.    Act  1892  limited  d.  to  6',  93,  2544;  93,  3113. 

By  Congress,  1894,  imp.  of  R.,  on  recom.  of  Maj. 
Runner,  Tonawanda  to  Port  Day,  with  view  to  12' 
d.  to  Schlossers  Dock,  by  cutting  through  shoal  at 
head  of  Coimois  Isld.  App.  1892  reapp.,  and  an 
addl.  app.  of  $10,000  made,  95,  3166. 

In  1896  Maj.  Symons  est.  cost  of  this  proj.  would 
be  tl80,000,  96, 3123,  and  in  1897, 195,000,  97, 3123. 

By  Lt.  Col.  risk,  expend,  of  $10,000  to  complete 

Sroj.  as  specified  act  June  25, 1910,  by  w.  cut  across 
ayuga  Md.  Shoal  to  200'  (H.  D.  75,  60th,  1st),  10, 
2322. 

Act  July  25,  1912,  au.  proj.  for  a  14'  chan.:  est., 
$55,125,  and  $1,000  an.  mamten.  (H.  D.  549, 62d,  2d). 
U.  S.  app.  $27,562.50,  and  act  provides  that  like  sum 
shall  be  contributed  b^  local  mterests,  IS,  2731. 


SURVEYS. 

Au.  act  Sept.  19, 1890;  made,  1891,  by  Maj.  Stick- 
ney, 93, 2541. 

Hydrographic  sur.  made,  1896,  by  Maj.  Symons, 
97,  3123. 

Ex.,  Tonawanda  to  Gill  Cr.,  N.  Y.,  au.  act 
Mar.  2,  1907.  a.,  by  Col.  H.  M.  Adams,  and  plan 
presented;  est.,  $10,000  (H.  D .  76, 60th,  1st),  08, 770. 

Pre.  ex.  au.  act  Jime  25, 1910,  view  to  securing  18' 
from  Black  Rock  H.  to  loot  of  Sugar  St.,  Niagara 
Falls,  N.  Y.  B.  by  Lt.  Col.  Warren,  Oct.  17, 1910, 
and  Jan.  23, 1911  (H.  D.  286,  62d,  2d)  (unfav.),  13, 
1126. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  view  to  se- 
curing 14'  in  chan.  bet.  Navy  and  Grand  Islds.  lead- 
ing to  foot  of  Sugar  St.,  Niagara  Falls,  N.  Y.  B.  by 
Lt.  Gol.  Warren,  May  20  ar.d  Dec.  2,  1911;  est., 
$65,125,  and $1,000 an.  mainten.  (H.  D.  549, 62d,  2d), 
13, 1127, 1128. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1124. 

Maps.    (H.  D.  549,  62d,  2d.) 


Part  (c),  BR-15  Niagara  River,  N.  Y. 

Gill  Creek.) 


(From  Tonawanda  to 


ENGINEERS. 

Clilef  ol  Engineers.    B.,  08, 770. 

In  charge.    Col.  H.  M.  Adams,  08, 761. 


SURVEY. 

Pre.  ex.  with  plan  and  est.  of  cost  au.  act  Mar.  2, 
1907,  of  Niagara  R.  from  Tonawanda  to  Gill  Cr.. 
B.  by  Col.  Adams,  May  17  and  June  16, 1907;  est., 
$10,000  (H.  D.  75,  60th,  1st),  08,  770. 


Part  (d),  RR-15 


COMMERCE. 

Benefit  of  the  imp.,  81, 2466.  ^ 

ENGINEERS. 

Clilel  of  Engineers.    R.,  80, 233;  81, 320. 

In  charge.    Maj.  W.  McFarland.    B.,  81, 2464. 
Assistant.    F.T.  Hampton.    Bq  81, 2455. 


Port  Day,  Niagara  River,  N.  Y. 

PLANS. 


By  Maj.  McFarland,  inside  chan.  at  Port  Day, 
by  r.  removal,  6'  x  75'  x  600';  est.,  $17,000,  81, 2454. 


SURVEY. 

Au.  act  Jime  14, 1880;  made,  1881,  by  Maj.  McFar- 
land (see  Plans),  81, 2454. 


Part  (e) ,  RR-15  Niagara  River.  (Youngstown  to  Lake  Ontario.) 


ENGINEERS. 

Chlet  o{  Engineers.    R.,  85, 352. 

In  charge.   Capt.  E.  Maguire.    R.,  85, ! 


Ex.  au  act  July  5,  1884;  made  by  Capt.  Maguire 
(R.  unfav.),  85,  2283. 


Part  (f),  RR-15    Niagara  Falls,  N.  Y.    (Canal  around.)* 


COMMERCE. 

Important,  68,  47,  272. 

DEFENSE. 

Facilities  for  defending  EighteenmHe  Creek 
route,  68,  47.  Difficulties  of  defending  proposed 
extension  from  Tonawanda  to  Buffalo,  68, 47. 

ENGINEERS. 


In  charge: 

Lt.  Col.  0.  E.  Blunt,  1867-68, 67, 18.    R.,  68, 271. 

Capt.  C.  F.  Palfrey,  188S-89.    R.,  89,  2434. 

Assistants: 

J.  E.  Lawrence,  68,  271. 
S.  F.  Gooding,  68,  271. 

PLANS. 

By  Lt.  Col.  C.  E.  Blunt,  canal  around  Falls  of 


Chlet  ol  Engineers.    R.,  67, 18;  68, 47;  89, 337.      Niagara:  (1)  Lewiston  line;  1.,  7.05  m.,  21  lifts;  est. 

1  From  Lake  Erie  to  Lake  Ontario.    Sur.— R.,  Mai.  17, 1836,  est.  $2,568,899.36  and  $5,041,726.60.    (H.  D. 
482,  66th,  2d.) 
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cost,  $12,095,438,  68, 273.  (2)  Lewiston  line;  1.,  9.39 
m.,  21  lifts;  est.  cost,  $11,128,438,  68,  274.  (3)  Lew- 
iston line;  1.,  7.8  m.;  211ifts;  est.  cost,  $11,031,916, 
68,  276.  By  Fouimile  Creek  line;  1.,  14.43  m.;  21 
lifts;  est.  cost,  $12,673,520,  68,  275.  By  Wilson  or 
Twelvemile  Creek;  1.,  18.35  m.;  21  lifts;  est.  cost 
$13,993,638,  68,  276.  By  Olcott  or  Elghteemnile 
Creek;  1.,  25.28  m.;  21  lifts;  est.  cost,  $12,893,170, 
68,277.  From  Tonawanda  to  Buffalo  H.;  1.,  15  m.; 
est.  cost,  $23,893,170,  68,  278.  No  particular  route 
recom.,  68,  271,  272. 

By  Cant.  Palfrey,  1889,  tor  waterway  around 
Niagara  Falls  of  capacity  and  facilities  sufficient  to 
float  merchant  ships  and  ships  of  war  of  modem 
build  drawing  20'  of  water,  waterway  to  commence 


in  navigable  part  of  Niagara  E.,  at  or  near  Tona- 
wanda,  and  to  end  in  the  navigable  waters  of  said 
R.  below  the  falls.  Est.  cost  of  route  No.  4,  known 
as  Wilson  or  Twelvemile  Creek  line,  with  18  lifts, 
would  be,  if  single  locks,  $24,201,550;  if  double  locks, 
$29,347,900.  Est.  cost  of  route  No.  5,  known  as 
Olcott  or  Eighteenmile  Creek  route,  with  18  lifts, 
would  be  $23,617,900,  89,  338,  2436. 

SUBVETS. 

By  Capt.  W.  G.  Williams,  1835,  68, 47. 

By  J.  E.  Lawrence  and  S.  F.  Gooding,  C.  E.,  1867, 
under  direction  of  Lt.  Col.  C.  E.  Blunt,  68,  271. 

Ex.  au.  act  Aug.  11, 1888;  made,  1889,  by  Capt. 
Palfrey,  89, 2434. 


RR^18       SCAJAQUADA  CREEK.     (At  Buffalo,  N.  Y.) 


ENGINEERS. 

Clilet  ot  Engineers.    B.,  85, 352. 

In  charge.    Capt.  E.  Maguire.    £.,  85, 2283. 

OBSTRUCTIONS. 

Brs.  obstr.  navigation,  85, 2285. 


FLANS. 

By  Capt.  Maguire,  1884,dT.chan.  1  m.x  lOO'x  104': 
est.,  $26,000,  86,  2286. 

SUEVET. 

Au.  act  July  5, 1884;  made  by  Capt.  Maguire,  86, 
2283. 


RRr-19(a) 


ERIE  CANAL,  N.  Y. 


COMMEBCE. 

•  C.  aspects,  detailed  description,  and  discussion 
of,  97, 3263. 

ENGINEEBS. 

Chief  ot  Engineers.    B.,  97, 473. 

In  cbaige.    Ma].  T.  W.  Symons,  1897.    B.,  97, 
3250. 

FHTSICAL  CHABACTEBISTICS. 

Description  of  the  canal,  97, 3251. 

PBIVATE  WOBK. 

Imp.  under  way  and  those  contemplated  by  the 
State  of  New  York,  wiiich  owns  the  canal,  97, 3254. 


PROJECTS. 

Detailed  est.  for  enlargement  of  locks  of  the  canal 
by  U.  S.  to  allow  of  the  passage  of  torpedo  boats; 
total,  $3,840,000  or  $5,941,000,  97, 3260. 


SURVEY. 

In  1896  the  Committee  on  Railways  and  Canals  of 
the  H.  of  R.  requested  the  Sec.  of  War  to  have  made 
an  ex.  to  ascertain  the  practicability  and  probable 
cost  of  a  proposed  proj.  contained  in  a  House  bill  of 
the  54th  Cong.,  1st  sess.,  for  w.  the  locks  of  the  Erie 
Canal  to  permit  the  passage  of  torpedo  boats  for  the 
protection  of  lake  cities.  B.  by  Maj.  Symons,  1896. 
(See  Projects.)    97,3250. 


RRr^l9(b) 


NORTH  TONA  WANDA,  N.  T. 


ENGINEEBS. 

Chief  ol  Engineers. 


B.,  13, 1126. 


In  charge.   Col.  J.  Q.  Warren,  19, 1111. 


SURVEY. 

Pre.  ex.  and  sur.au.  act  Feb.  27, 1911,  of  a  d.  w.  con- 
nection with  suitable  terminals  that  may  be  estab. 
at  North  Tonawanda,  at  head  of  New  York  State 
Barge  Canal  (B.  to  come),  13, 1126. 


RR-19(c)     GREAT  LAKES  TO  NEW  YORK  CITY.     ("Trans- 
portation Routes  to  Seaboard.") 


APPBOPRIATION. 

1874  (allot,  for  sur.),  $60,000,  75,  ii,  535. 

COMMEBCE. 

National  character  of  the  work,  its  object,  and 
benefits  to  C,  76,  ii,  535, 538. 

Cost  of  transportation  on  Erie  Canal  reduced  by 
enlargement oilocks,  75,  ii,  555. 


ENGINEERS. 

Chief  of  Engineers.    B.,  76,37;  97,472,312a 


In  charge: 

Maj.  J.  M.  Wilson.    B.,  75,  ii,  534. 

Maj.  T.  W.  Symons.    B.,  97,  ^131. 


r See  pp.  14r-22  fori 
Lexplanatlons,  etc.J 
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Assistants: 

O.  Blanc.    B.,  7S,  ii,  549. 

M.  King,  75, 11,  537,  555. 

J.  S.  Lawrence.    R.,  7S,  11, 561. 

C.  A.  ruUer.    B.,  75, 11,  586. 

ESTIMATES.    (See  Plans.) 

By  Maj.  "Wilson,  1875,  imp.  of  B  ie  Canal,  J8,173,- 
596,  76,  U,  539,  662;  without  d.,  $6,676,231,  76,  11, 
639;  summary,  75, 11, 548, 561.  For  Imp.  of  Oneida 
Lake  Ship  Canal,  $25,213,867,  76,  ii,  542;  summary, 
75, 11,  685.  Imp.  of  Lake  Champlain  Ship  Canal  to 
Troy,  $11,162,916,  75, 11,  546.  Canal  from  Hudson 
K.  above  Troy  to  d.  w.  at  Albany,  $2,962,976,  75,  il 
546, 606. 

By  W.  Shanley,  proposed  Caughnawaga  Canal, 
$6,500,000,  and  imp.  of  Richelieu  E.,  $35,000,  75, 11, 
543,588. 

PLANS.    (See  Estimates.) 

By  O .  Blanc,  1875,  enlargement  of  one  tier  of  locks 
on  Erie  Canal,  except  at  Lockport  and  Lockville,  to 
7'  X  26'  X  226'  lilt.  Becom.  by  Maj.  Wilson,  includ- 
ing changes  in  brs. ,  aqueducts,  etc. ,  incident  thereto, 
and  d.  of  canal  so  that  there  would  be  nowhere,  ex- 
cept upon  mechanical  structures,  a  less  d.  than  8'. 
75,  il,  637,  538,  649,  650,  551. 

By  Maj.  Wilson,  1875,  enlargement  of  the  Oneida 
Canal  by  constr.  of  ship  canal  from  Oswego  to 
Oneida  Lake,  the  "cross-cut  line"  being  reoom., 
75,  ii,  540, 541, 661, 667-586.  Enlargement  of  Cham- 
plain  Canal,  including  ship  canal  from  Caughna- 
waga, on  the  St.  Lawrence,  to  St.  Johns,  on  the 
Richelieu  E.;  the  Richelieu  R.  and  Lake  Cham- 
plain  to  Whitehall,  N.Y.;  a  ship canalfrom  White- 
hall to  Ft.  Edward,  on  the  Hudson  R.;  and  slack- 
water  navigation  from  Et.  Edward  to  Troy,  76,  il, 
586. 

MEMOBANDiL: 

History  of  the  Erie  Canal,  75,  ii,  536,  549, 650, 651. 
Description  of  canal,  75, 11,  536,  549,  550,  651. 


Enlargement  of  locks,  75,  ii,  637,  549. 

Steam  power  on  canal,  75,  Ii,  552. 

Removal  of  bench  walls,  75,  ii,  549,  550. 

Connection  with  Niagara  R.  route,  76,  Ii,  551. 

Water  supply,  75,  ii,  537,  538,  547,  552,  563,  554.  _ 

History  and  description  of  the  Oneida  Lake  Ship 
Canal,  75,  ii,  639, 561, 662. 

Present  route  (207.9  m.),  75, 11,  639,  540. 

Welland  Canal,  75,  ii,  640, 642. 

Water  supply,  75,  ii,  541,  647,  562,  663,  564,  665. 

History  and  description  of  the  Champlaiu  Canal, 
76, 11,  542,  543. 

Route,  75, 11,  542, 643,  544, 586, 

St.  Lawrence  R.  and  Canal,  75,  ii,  642. 

Water  supply,  75,  ii,  545,  547, 588, 591,  592. 

Canal  from  the  Hudson  above  Troy  to  d.  w.  at 
Albany,  75,  ii,  546. 

Water  supply,  75,  ii,  646,  547. 

Proposed  canal  from  the  Hudson  above  Troy  to 
d.  w.  at  Albany,  75, 11,  646. 

SUE  VETS. 

By  Mr.  Goodsell,  1866,  of  Hudson  R.,  Troy  to  Et. 
Edward,  75,  ii,  592,  593. 

By  Messrs.  Blanc,  Lawrence,  and  Fuller,  1874-76. 
Ex.  of  wat«r  communication  from  the  lakes  to  New 
York  City,including  the  Erie  Canal  from  Buffalo  to 
Albany,  and  the  Champlain  Canal  from  Lake  Cham- 
platn  to  d.  w.  in  the  Hudson  R.  (with  such  coimec- 
tions  as  may  be  effected  between  Lake  Champlain 
and  the  St.  Lawrence,  with  the  cooperation  of  the 
British  provinces).    75,  ii,  635,  547,  549,  586. 

Ex.  au.  act  June  3,  1896,  for  ship  canal  from  the 
Great  Lakes  to  the  navigable  waters  of  the  Hudson 
R.,  made  by  Maj.  Symons,  97,  3131-3237. 

Maps: 

Of  routes,  S.  D.  307,  part  ill,  43d,  1st.  Profile  of 
Erie  Canal,  75,  ii,  554.  Profile  of  Oneida  Canal 
from  Oswego  to  Albany,  75,  11,  566.  Diagram  of 
locks  and  dams  ol  Hudson  R.  division,  76, 11, 594. 


RKr-19(d)     GREAT  LAKES.i  SHIP  CANAL  FROM,  TO 
HUDSON  RIVER.     (Survey.) 


THE 


APPEOPBIATIONS.i 

1895,  $10, 000,  act  Mar.  2. 
150,000,  act  June  4. 
226, 000,  act  July  1. 

90,000,  act  Mar.  3. 

20,000,  act  Feb.  9. 


1897, 
1898, 
1899, 
1900, 


Total,  495,000 

COIVOIEBCE. 

Tonnage  to  be  benefited  by  ship  canal,  97, 3164. 

Ocean,  lake,  and  canal  vessels  that  would  proba- 
bly use  the  proposed  canal,  97, 3172. 

Misc.  freight  business,  97, 3179. 

C.  and  military  considerations,  97, 3194. 

Comparison  of  cost  of  transportation  by  proposed 
ship  canal  and  existing  Erie  Canal,  97, 3207;  by 
imp.  Erie  Canal,  97, 3210. 

Cost  of  transportation  by  barge  canal,  Erie  Canal 
route,  97, 3212. 

Conditions,  methods,  and  expenses  attending  the 
receipt,  storage,  transfer,  and  shipment  of  gram  in 
the  H.  of  New  York,  97, 3219. 

(See  Summary,  97, 3235.) 

ENGINEEBS. 

Chief  of  Engineers.    B.,  97,  472,  3128. 


In  charge. 

3130. 


ij.  T.  W.  Symons,  1896.    B.,  97, 


PHYSICAL  CHAEACTEEISTICS. 

3  probable  routes  for  a  ship  canal  entirely  within 
the  U.  S.  from  Great  Lakes  to  the  Hudson,  and  1 
route  not  wholly  within  the  U.  S.,  97,  3129. 

Detailed  description  of  possible  routes:  Oswego 
route,  97,  3135;  Oswego-Hudson  route,  97,  3142; 
Erie  Canal  route,  97,  3147;  St.  Lawrence-Cham- 
plaln  route,  97, 3149. 

(See  Summary,  97, 3235.) 

PROJECTS. 

In  1897  Mai.  Symons  est.  $200,000,000  to  build 
canal  of  the  character  contemplated  by  act  of  1896, 
97, 3129;  of  opinion  that  enlargement  of  Erie  Canal 
of  the  State  of  N.Y.  was  worthy  of  being  undertaken 
by  the  U .  S . ,  as  the  benefits  to  be  derived  therefrom 
would  be  properly  commensurate  with  the  cost, 
which  was  est.  to  be  approx.  one-fourth  that  of  a 
ship  canal;  and  that  the  C.  advantages  would  be 
practically  equal  to  those  of  a  ship  canal  as  pro- 
posed, 97,  3130.    (See  Summary,  97,  3235.) 

SURVEYS. 

Act  June  3, 1896,  directed  the  Sec.  of  War  to  cause 
to  be  made  accurate  ex.  and  ests.  of  constr.  of  ship 
canal  by  the  most  practicable  route  wholly  within 
the  U.  S.  from  Great  Lakes  to  Hudson  R.,  of  suffi- 
cient capacity  to  transport  the  tonnage  of  the  lakes 
to  the  sea.  Ex.  made  by  Maj.  Symons  in  1896-97 
(see  Projects,  97, 3128.) 


1  See  also  H.D.  149,  56th,  2d,  for  report  on  surs.  andexs.  of  deep  waterways  "  between  the  Great  Lakes 
and  the  Atlantic  tidewaters,  as  recommended  by  the  report  of  the  Deep  Waterways  Commission,  trans- 
mitted by  the  President  to  Congress  Jan.  18, 1897  .  .  .  the  surs.  to  be  made  by  a  board  of  3  engi- 
neers" (1  from  Corps  of  Engineere).  Board  consisted  of  Gen.  C.  W.  Raymond,  Corps  of  Engineers,  presi- 
dent; Mr.  Alfred  Noble,  and  Mr.  G.  Y.  Wisner.  (Considerable  of  the  data  on  locks  collected  by  the  iBoard, 
lor  its  voluminous  report,  used  as  a  basis  for  the  construction  of  the  locks  of  the  Panama  Canal.) 
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RKf-26 


WILSON  HARBOR,  N.  Y. 


APPROPRIATIONS. 

1875, 

$10,000,75,58. 

1876, 

10,000,76,110. 

1880, 

10,000,80,2206 

1881, 

10,000,81,2431 

1882, 

10,000,83,2442 

1886, 

10,000,86,1885 

1888, 

5,000,88,2058 

1896, 

5,000,96,3125 

1899, 

2,600,99,3130 

1902, 

♦2,250,03,2148 

Total, 

74,750 

COMMERCE. 

Importance  as  H.  of  refuge,  73, 392. 
Benefits  of  imp.,  68,  289;  73, 391. 
Description  of,  97, 3127. 

About  the  only  business  of  the  place  is  excursion 
traffic,  97, 3127. 
1900,  663  t.,  01,  592. 
Very  insignificant,  03, 2320. 

CONTRACTS. 

1875.  F.  A.  Seymour,  material  and  labor,  75, 
323,  326;  76,  li,  674.  H.  J.  Mowry,  dr.,  17*  c.  y., 
75,  323,  326;  76,  ii,  574. 

1877.    H.  J.  Mowry,  dr.,  78, 1271. 

1881.  W.  D.  Taylor,  iron;  W.  J.  Harris,  ma- 
terials and  labor;  W.  E.  Hingston,  materials  and 
labor;  W.  D.  Taylor,  iron,  81, 2433. 

1883.  A.  J.  Packard,  iron;  W.  J.  Harris,  p.  ex- 
tension, 83, 1940. 

1886.  G.  Elias  &  Bro.,  timber;  M.  S.  Vosburgh, 
St.,  87, 2366. 

1889.    McCoUum  &  Lee,  dr.,  20i|:  0.  y.,  89,  2397. 

DOCUMENTS.    (Not    published    in    reports.) 
Ex.  D.  62,  33d,  1st,  68,  48. 

ENGINEERS. 

Chief  of  Engineers.    B.,  68,  48;  73,  49;  75, 

58;  76, 110;  77, 117;  78, 135;  79, 176;  80, 230;  81, 
316;  83,  310;  83;  318;  84,  322;  85,  346;  86,  341; 
87,  306;  88,  280;  89,  331;  90^  300;  91,  376;  93, 
355;  93,  408;  94,  382;  95,  417;  96,  376;  97,  471; 
98,  463;  99,  543;  00,  612;  01,  692;  03,  513;  03, 
564;  04, 618;  06,  628;  10,  900. 

In  charge: 

Lt.  Col.  C.  E.  Blunt,  1868.    R.,  68, 288. 

Mai.  J.  M.  Wilson,  1873-75;  73, 391;  76,  323. 

Maj.  W.  McFarland,  1875-83.  R.,  76,  ii,  574; 
77,  976;  78,  1271;  79,  1725;  (Lt.  Col.)  80,  2205; 
81,  2430;  83,  2437. 

Lt.  Col.  H.  M.  Robert,  1883-86.  R.,  83, 939;  84, 
2133 

Gapt.  E.  Maguire,  1885-86.  B.,  86,  2268;  86, 
1885. 

Capt.  0.  F.  Palfrey,  1886.    B.,  87, 2366. 

Capt.  F.  A.  Mahan,  1886-90.  R.,  87,  2366;  88, 
205V'  89  2395. 

Mai.  A.  Stickney,  1890-92.  B.,  90,  2842;  91, 
2891. 

Maj.  B.  H.  Euflner,  1892-95.  B.,  92,  2534;  93, 
3114;  94, 2448;  96,  3168. 

Maj.  T.  W.  Symons,  1896-98.  B.,  96,  3125;  97, 
3126'  98  2795 

Capt.  G.  D.' Fitch,  1899-1900.  B.,  99,  3129;  00, 
4161. 

Maj.  T.  W.  Symons,  1901-02.  B.,  01,  3353;  03, 
2319. 

Maj.  Theo.  A.  Bingham,  1903.    B.,  03, 2147. 

1st  Lt.  P.  S.  Bond,  1904.    B.,  04,  3319. 

Col.  H.  M.  Adams,  1905.    B.,  05,  2389. 

Col.  W.  L.  Fisk,  10,  891. 

Assistants: 

J.  S.  Lawrence.    R.,  73,  391. 

J.  0.  Qulntus.    B.,  96,  3169. 


ESTIMATES.    (See  Plans  and  Projects.) 
By  Lt.  Col.  Blunt,  1868:  1st  proj.,  $155,000,  68, 

48,  288;  2d  proj.,  $60,000,  68,  289. 
By  Maj.  WUson,  1873,  $90,000,  73,  392;  76,  324; 

76,  ii,  575,  576. 

By  Maj.  McFarland,  1877,  addl.  lor  dr.,  $10,000, 

77,  975. 

OPERATIONS. 

1874-75.    Dr.  4,326i  c.  y.,  75,  324. 

1875-76.    W.  p.  extended  60  1.  f.;  e.  p. 
tended  30 1. 1,  77,975. 

1877-78.  W.  p.  extended  120  1.  f.;  14,302  c.  y 
dr.,  78, 131, 1271. 

1878-79.  Superstr.  of  e.  p.  rebuilt,  79,  1725. 
Old  w.  p.  breached  in  laU  of  1876;  sand  and  gravel 
barrier,  extending  from  p.  to  p.,  formed  in  conse- 
quence, rendering  H.  worthless  until  its  remov^ 
77  975. 

1881-83.  W.  p.  extended  302  1.  f.  and  e.  p. 
213',  83,  2437. 

1883-83.  90 1.  f.  of  p.  work  placed  in  extension 
of  w.  p.;  3,473  c.  y .  dr.  from  chan.,  83, 1939. 

1883-84.  W.  p.  extended  30'  and  e.  p.  120', 
84,  2133,  2134. 

1887-88.  80'  of  e.  p.  rebuilt  by  hired  labor, 
and  minor  repairs  made  to  e.  and  w.  ps.,  88,  2057. 

1888-89.  Constr.  of  st.  protection  begun;  150 
1.  f.  of  w.  p.  rebuilt;  24,930  c.  y.  dr.,  89,  2397. 

1891-93.  Repairs  to  lake  end  of  w.  p.,  93, 
2534. 

1896-97.  24,025  c.  y.  dr.,  and  ps.  repaired,  97, 
3127. 

1899-00.  10,036c.  y.  dr.;  e.  and  w. ps. repaired, 
00, 4162. 

1903-03.  Most  necessary  repairs  to  superetr. 
and  decks  of  i)oth  ps.  made,  using  12,846'  hemlock 
timber  and  planks,  03,  2147. 

1903-04.  Necessary ,  repairs  made  to  decking 
and  wall  timbers  of  superstr.  of  both  ps.  Bulk- 
head placed  of  10"  x  12"  timber  at  outer  end  of 
w.  p.;  84  o.  y.  filling  st.  and  11,360'  hemlock  timber 
and  plank  used  in  repairs,  04,  3319-20. 

PHTSICAL  CHARACTERISTICS. 

General,  of  Twelve  mile  or  Wilsons  Cr.,  73, 391. 

H.  bottom,  73,  392;  76,  ii,  575. 

Description  of,  93,  3115;  96,  3169. 

Chan,  believed  to  be  unstable;  it  fills  in  quite 
rapidly  with  sand  driven  in  by  storms,  97,  3127. 

H.  at  mouth  of  Twelvemile  Cr.  In  orig.  con- 
dition there  was  1'  on  the  bar.  Max.  draft  car- 
ried into  the  H.,  1901,  8',  01,  592. 

Chan.  bet.  p.  fills  rapidly  with  sand  driven  by 
storms,  03,  2319. 

Chan.,  1903,  9^',  m.  1. 1.,  and  7'  d.,  1.  w.,  03,  2147. 

PLANS.  (See  Estimates  and  Projects.) 
1852.  Plan  of  imp.  submitted,  76,  323. 
By  Lt.  Col.  Blunt,  1868,  in  case  the  Niagara  Ship 

Canal  should  end  here;  2  parallel  ps.  of  1,000  1.  f. 

1.,  and  dr.  to  14';  est.,  $165,000,  68,  288,  289. 

PRIVATE  (CORPORATE)  WORK. 

About  $26,000  expended  by  private  enterprise. 
In  1846  company  constr.  2  parallel  ps.,  150'  apart, 
extending  360'  into  the  lake;  640  1.  f.  of  wharfing, 
and  also  purchased  a  dr.,  68,  48;  73,  391;  75, 323; 
76,  u,  575. 

PROJECTS.    (See Estimates andPIans.) 

By  Lt.  Col.  Blunt,  extension  of  each  p.  400 1. 1. 
and  dr.;  est.,  $50,000,  68,  288,  289. 

By  Maj.  Wilson,  1873,  extension  of  both  ps.  to 
12',  repairs  and  dr.;  est.,  $90,000,  73,  392;  76,  58, 
323;  76,  ii,  575,  576.  Transfer  of  the  old  ps.  to  the 
U.  S.  necessary  before  beginning  operations,  73^ 


*  Allotment. 
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By  Lt.  Col.  MoFarland,  1877,  dr.,  increasing  est. 
to  $100,000,  77,  975.  ,  ,™  . 

By  Capt.  Fitch,  1899,  applying  app.  of  1899  to 
mainten.,  p.  repairs,  and  redi.  .10'  onan.  60  w., 
extreme  1.  w.,  99,  3130. 

Jan.  10, 1900,  proj.  modified  to  obtam  and  mam- 
tain  10'  at  extreme  1.  w.  without  further  extension 
ofps.  for  the  "present,"  01,  692. 

Owing  to  insignJfloance  of  this  port,  and  its 
proximfty  ta  Niagara  B.  and  Olcott,  suggested  to 
abandon  it  as  a  port  to  be  maintained  by  U.  S., 
03,  2320. 

Act  Mar.  7, 1905,  repealed  all  previous  provisions 
for  work  at  this  H.,  and  directed  that  unexpend. 
funds  be  turned  into  Treas.,  06, 2389. 


SUBVETS. 

By  Mai.  IMmbulI,  1852,  76,  323;  76,  ii,  576. 

By  Lt.  Col.  Blunt,  1868,  68,  48. 

Directed  by  Maj.  Wilson,  made  by  J.  S.  Law- 
rence, 1873,  73,  49,  391;  76,  323;  76, 11,  575. 

Memoranda  of  soundings,  73,  392;  75,  323;  76, 
ii  575 

'Comparison  of  surs.  of  1852-73,  76, 11,  575. 

Minor  surs.,  etc.,  97,  3127;  99,  3129. 

Pre.  ex.  au.  act  Mar.  3,  1909.  B.  by  Col.  Fisk, 
May  1,  1909  (H.  D.  393,  61st,  2d)  (unfav.),  10,  900. 

Maps: 

76, 11,  574;  89,  2398. 

Of  the  H.  June  30, 1879,  79, 1725. 
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APPBOPBIATIONS. 

1867,  J60, 000,  67,32. 
10,000,  70,52. 

5,000,71,49. 
10,000,  78,  46. 
10,000,73,46. 
10,000,74,53. 
10,000,  76,  58. 

3,000,  81,2434. 
10,000,86,1886. 

5,000,88,2061. 

30,000,90,2846. 

15,000,08,2322. 

•  1,500,  11,2529. 


1870, 
1871 
1872, 
1873, 

1874, 
1875, 
1881 
1886, 


1902, 
1911 


Total,  179,600  (less  $332.46  returned  to  Treas., 
$179,167.55,  18,  2736). 
COMMEBCE. 

H.  of  refuge.  Importance  as,  66,  iv,  158;  67,  241; 
74, 238;  76, 11,  577. 

Benefits  of  imp.,  66,  iv,  158, 169;  67,  241. 

Local  C.  smalt  67,  241;  68,  260;  74,  238;  76,  u, 
677. 

Demands  of  C,  70, 199. 

C.  trifling  and  requirements  limited,  86, 1886. 

Line  of  SS.  estab.  from  Olcott  to  Thousand  Isld. 
points,  08, 2322. 

C.  of  Olcott  small  but  increasing,  08, 516;  not  In- 
creasing, 18, 1126. 

Rates  not  affected  by  proj.,  11,  944;  18, 1126. 

1911,  3  t.  only;  passenger  traffic,  60,000, 18, 1127. 

CONTBACTS. 

1867.  T.  Parsons,^  materials,  67,  241,  243. 
A.  Dodge,z  materials  and  labor;  also  dr.,  at  34$ 
c.  y.,  67, 241, 243.    L.  B.  Coates,  materials,  70, 199. 

1869.  Pratt  &  Co.,  materials,  70,  199.  C.  P. 
Morse,  dr.,  70, 190. 

1871.  J.  D.  Cooper,  materials  and  labor,  71, 
222  224*  73  249. 

1873'.  J.'  D.  Cooper,  materials  and  labor,  73, 
249. 

1873.  H.  J.  Mowry,  materials  and  labor,  73, 
354  357. 

1874^  O.  J.  Jennings,  r.  excavation,  76,  32&- 
328. 

187S.  Case  <Sc  Jennings,  r.  excavation,  76, 326, 
327;  76,ii,676. 

1887.  M.  B.  Vosburger,  timber,  $24.90  M  feet, 
and  St.,  $1,220.  v.;  87, 2368. 

18S9.  McCollum  &  Lee,  i.  removal,  $1.75,  and 
dr.,  25i|ic.  v.,  89,2401. 

1891.  I.  Famsworth,  superstr.  reconstr.,  $9,266, 
91,  2895.  Hingston  &  Woods,  r.  removal,  $1.24 
c.  y.,  and  dr.,  24$  c^.,  91, 2895. 

1903.  Daly  &  Haunan  Dr.  Co.,  dr.,  17.3*  c.  y., 
03, 2151. 


ENGINEEBS. 

Chief  ol  Engineers.  B.,  66,  ill,  15,  30;  67,  32; 
68,44;  69,40;  70,51;  71,49;  73,46;  73,46;  74, 
53;  76,68;  76,110;  77,117;  78,132;  79,175;  80,. 
230;  81,316;  88,310;  83,318;  84,322;  86,347; 
86,  341;  87,  307;  88,  280;  89,  332;  90,  301;  91, 
377;  93,  356;  93,  408;  94,  382;  96,  417;  03,  514; 
03, 666;  04, 621,  630;  05, 629;  06,  703;  11,  944;  18, 
U26, 1137. 

Boards.  BBRH.,  July  27,  1903,  revised  Bs.  of 
Maj.  Symons  on  ex.  and  sur.  (H.  D.  232,  68th,  2d) 
(see  Surveys),  04,  3358. 

In  cbarge: 

Capt.  J.  A.  Tardy,  1866-67.    B.,  66,  iv,  157,  166. 

Lt.  Col.  C.  E.  Blunt,  1867-69.  B.,  67,  241;  68, 
249 

Maj.  M.  D.  MoAlester,  1869;  69, 39. 

Capt.  F.  Harwood,  1869;  74,  239. 

Maj. N.Bowen,  1869-70;  69,39.  B., 69, 180;  70, 
199  213. 

Lt.  b'.  D.  Greene,  1870;  71,  49. 

Maj.  J.  M.  Wilson,  1870-75.  B.,  71, 222;  73, 248; 
73,  354;  74,  238;  75,  326. 

Maj.  W.  McFarlaad,  1876-83.  B.,  76,  ii,  576;  77, 
976;  78, 1272;  79, 1726;  (Lt.  Col.),  80,  2205;  81, 
2433'  83  2442. 

Lt.  Cof.  H.  M.  Robert,  1883-86.  E.,  83, 1940;  84, 
2135. 

Capt.  B.  Magulre,  1886-86.  B.,  85,  2269;  86, 
1885. 

Capt.  C.  F.  Palfrey,  1886;  87, 2368. 

Capt.  F.  A.  Mahan,  1886-90.  B.,  87,  2368;  88, 
2059;  89,  2400. 

Mai.  A.  Sticlniey,  1890-92.  B.,  90,  2844;  91, 
2893. 

Maj.  B.  H.  Ruflner,  1892-95.  E.,  93,  2536;  93, 
3116;  94,  2450;  96,  3171. 

Maj.  T.  W.  Symons,  1902.    E.,  03, 2322. 

Maj.  Theo.  A.  Bingham,  1903.    B.,  03,  2151. 

1st  Lt.  P.  S.  Bond,  1904.    B.,  04, 3331. 

Col.  H.  M.  Adams,  1905-06.  E.,  06,  2391;  06, 
1941. 

Capt.  W.  L.  Guthrie,  1911.    B.,  11,  2529. 

Cof.  J.  G.  Warren,  1912-.    E.,  13,  2735. 

Assistants: 

J.  S.  Lawrence,  66,  iv,  159, 167. 
Capt.  W.  A.  Jones,  68,  44;  70,  51, 198. 
Lt.  B.  D.  Greene,  70,  61, 198. 
W.  E.  Judson,  70,  213. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Tardy,  p.  extension  and  dr.,  $117,927.32, 
.  66,  ill,  15,  iv,  159;  67, 241;  74,  240. 

By  Maj.  Wilson,  addl.  for  completion,  $50,000, 
78, 248;  74,  239,  240,  241;  75,  327. 


*  Allotment. 

1  Sur.— E.,  Mar.  20, 1838,  est.,  852,764.    (H.  D.  482,  55th,  2d.) 

2  Annulled,  69, 180;  74, 239;  76,  il,  577. 
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OPEBATIONS.i 

1867-68.  1,500  c.  y.  dr.:  100 1,  f.  old  p.  rebuilt, 
68,  44,  249;  76,  ii,  577. 

1868-69.  E.  p.,  60 1. 1.  crib  p.  built;  w.  p.,  345 
Uf.  crib  p.  and  275 1.  f.  superstr.  built;  dr.  in  chaa. 
and  for  cribs;  69,40,180;  70,51;  74,239;  76,  u 
577. 

1869-70.  E.  p.,  376 1. 1.  crib  built;  w.p.,  100 1. 1. 
crib  p.  built;  13,I83o.  y.  dr.;  partial  reoonstr.  of  e. 
p.;  averageoostfordr.,37(|ic.y.,70,51,199;  74,239; 
76,  ii,  577. 

1870-71.  E.p.,  1601.  f.  crib  p.  built;  w.p.,  180 
l.f.  crib  p.  built;  work  by  hired  labor;  repairs,  71, 
49,  222;  76,  ii,  678. 

1871-78.  E.  p.,  140  1.  f.  crib  p.  and  160  1.  f. 
superstr.  built;  w.  p.,  90  1.  f.  crib  p.  and  198  1.  f. 
superstr.  built;  215 1.  f.  superstr.  on  e.  and  236 '  on  w. 
p.  planked  and  filled  with  St.,  73,  46,  248;  74,  249; 
76,  ii,  578. 

1878-73.  E.  p.,  120 1.  f.  crib  p.  built;  w.  p.,  90 
I.  f.  crib  p.  and  90 1.  f.  superstr.  built;  superstr.  on 
cribs  sunk  in  1872,  73,  46,  354;  74,  239;  76,  ii,  578. 

1873-74.  S.  p.,  120  1.  f.  superstr.  built;  13,428 
c. y. sand, and2,386c. y.r. dr.;  obstr. removed;  dr. 
to  7'  and  9',  74,  63,  240;  76,  ii,  578. 

1874-75.  4,630  c.  y.  r.  dr.;  average  cost  c.  y.  of 
excavation,  S1.98;  d.  of  water,  12',  7S,  58,  326. 

1875-76.  23,000  e.  y .  sand,  and  5,000  c.  y.  r.  dr.; 
repairs,  76, 110,  ii,  576. 

1881-83.  305 1.  f.  of  w.  p.  rebuilt  from  water  Ime 
and  90 1.  f.  of  shore  arm  constr.,  83,  2442. 

1887-88.  368  1.  f.  of  w.  p.  and  371 1.  f.  of  e.  p. 
rebuilt  by  hired  labor,  88, 2060. 

1889-90.  20,398  c.  y.  mud  and  721  u.  y.  of  r. 
removed,  90,  2845. 

1903-03.  14,180  c.  y.  sand,  mud,  etc.,  removed 
by  U.  S.;  20,198  c.  y.  r.  and  40,661  c.  y.  soft  material 
removed  under  contract;  repairs  made  to  ps.,  03 
2151. 

1903-04.    Repairs  to  ps.,  04,  3331. 

1905-O6.    Ps.  repaired,  06, 1941. 

1911-13.    Ps.  repaired,  13,  2735. 

PHTSICAL  CHABACTEB.ISTICS. 

General,  of  Elghteenmile  Creek,  66,  iv,  157, 158. 
Injurious  effect  of  e.  p.,  66,  iv,  158. 
Direction  of  prevailing  storms,  70, 199. 
Underlying  bed  of  r.,  73,  46,  248;  76,  ii,  578. 
Description  of,  88,  2061. 
Damage  to  work  by  storms,  03, 2152. 

PKIVATE  WORK. 

Previous  to  1846.  P.  250  1.  f.,  74,  238.  "Short 
ps.  at  entrance  of  cr.  built  many  years  ago,  but  now 
(1866)  completely  gone,"  66,  iv,  157. 


Eepairs  made  by  Buffalo,  Lockport  &  Eochester 
Transit  Co.  to  portion  of  6.  p.  occupied  by  them 
under  permit,  13,  2736. 

PBOJECTS.    (See  Estimates.) 

By  Col.  Tumbull,  1848,  74,  238;  76,  ii,  577. 

By  Capt.  Tardy,  1866,  2  parallel  crib  ps.,  200' 
apart,  each  1,000  1.  f.  in  1.,  and  extending  to  11'  of 
water  in  the  lake,  anddr.inchan.andbet.ps.;  est, 
J117,927,66,iii,15,iv,158,159;  67,32;  74,239;  76, 
ii,  577. 

By  Maj .  Bowen,  completion  of  operations  by  hired 
labor,  69,  40, 181. 

By  Maj.  Wilson,  removal  of  r.  and  dr.,  73,  46, 
248;  74,  239.      . 

R&um6  of  plans  and  projs.,  74,  238;   76,  u,  577. 

Original  proj .  was  adopted  in  1866  and  proposed  to 
connect  d .  w.  in  Lake  Ontario  with  d.  w.  m  Eighteen 
mile  Creek  by  the  extension  of  2  parallel  ps.  from  the 
mouth  of  the  creek  to  the  11'  curve  in  the  lake,  with 
the  formation  of  a  dr.  chan.  bet.  the  ps.;  est,  $117,- 
927, 66,  iii,  15,  iv,  158, 159;  74,239;  76,ii,578;  81, 
2434. 

Proj.  was  modified  in  1872  to  provide  for  (he  re- 
moval of  r.  in  thechan.bet.  theps.,  73,46,248;  74, 
239;  also  in  1881  to  provide  for  addl.  p.  extension,  at 
an  est.  cost  of  $30,000  in  excess  of  the  orig.  est.,  81, 
2434. 

In  1890,  after  a  total  expend,  of  8163,000,  it  was  est. 
that  $33,065  would  he  required  for  p.  repair  and  w. 
oftheohan.,90,  2846. 

Proj.  completed  in  1892,  93,  2537. 

DO.  reoom.  certain  necessary  imps.,  03, 2162. 

StTBVBTS. 

By  Col.  Tumbull,  1846,  74, 238;  76,  ii,  577. 

Under  direction  of  Capt.  Tardy,  by  J.  S.  Law- 
rence, 1866,  66,  iii,  15,  iv,  157;  74,  239. 

Under  direction  of  Maj.  Bowen,  by  W.  P.  Judson, 
1870,  70,  213;  76,  ii,  577. 

Under  direction  of  Maj .  Wilson,  1872,  73, 248;  76, 
ii,  578.  Memoranda  of  soundings,  70, 199;  74,  239; 
76,  ii,  577,  678. 

Pre.  ex.  and  sur.  au.  act  Jtme  13,  1902.  B.  by 
Maj.  Symons,  Jan.  12  and  Apr.  14,  1903;  plan  of 
imp.  at  est.  cost  of  $60,000  presented  (H.  D .  232, 58th, 
2d),  but  BERH.  concludes  undertaking  not  war- 
ranted at  present  time,  04, 630,  3354,  3358-3359. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  view  to 
securing  increased  d.  K.  by  Col.  Warren,  Mar.  28, 
1911,  and  Jan.  16,  1912;  est,  $3,000,  and  $2,500  for 
mainten.  otw.  p.  for  5  years,  subject  to  certain  local 
cooperation  (H.  D.  780,  62d,  2d),  13, 1137. 

Maps.  (H.  D.  780, 62d,  2d.)  76,  ii,676.  Map  of 
H.  June  30, 1879,  79, 1726;  81,  2434;  91,  2893. 
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APPROPRIATIONS. 


1836, 
1837, 
1838, 
1844, 
1852, 
1867, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1882, 
1884, 


16,  iii,  I 


$5,0001 

6,000 

5,000Y 

5,000 
10,500) 
87,000,67,32. 

8,000,70,52. 
10,000,71,50. 

2,600,73,46. 
10,000,  73,47. 
10,000,  74,  54. 
10,000,75,68. 

2,000,  76,110. 

2,000,  78, 132. 

1,000,  79,175. 
500,  80,  2206. 

3,000,83,2444. 

6,000,84,2136. 


1886,  $12,500,86,1886. 
1888,  6,000,88,2064. 
1890,  5,000,90,2848. 
1902,  *2,250,  O3,2150.■ 
Total,  207,250 

COMMERCE. 

Important,  1st,  as  a  H.  of  refuge,  66,  iii,  30,  iv, 
160;  68,  249;  2d,  as  a  C.  point,  67, 241. 
SmaU,  97, 3314. 
1903,  445  t.,  04,  3327. 
Insignificant.    (H.  D.  412,  61st,  2d.) 

CONTRACTS. 

1867.  Harrington  &  Moore,  materials;  A.  A. 
Dodge,3  materials  and  labor;  Thomas  Parsons, 
materials,  67, 246;  Edward  Allen,  dr.,  29$,  67, 256. 

1869.    James  Caldwell,'  materials,  69, 180. 


.    *  Allotment. 

1  History  of  operations,  74,  238;   76,  ii,  577,  578.    Abstracts  of  material  used  and  work  done,  74,  240, 
Provisions  of  the  law  with  respect  to  app.  the  cause  of  delay  In  operations,  67, 32. 
!  Sur.— B.,  Oct.  17,  1836.    (H.  D.  482,  55th,  2d.) 
a  Contracts  canceled,  69, 179;  70, 201. 
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1871.  H.  J.  Mowry,  materials;  E.  H.  French, 
dr.,  na,  71, 225. 

1873.  E.  H.  French,  dr.,  750,  73, 252. 

1874.  O.  J.  Jennings,  r.  excavation,  75, 328. 

1875.  Case  &  Jennings,  r.  excavation  and  dr., 
75,  329. 

1888.    MoCoUum  &  Lee,  dr.,  600  c.  y.,  89, 2406. 

1891.    Hingston  &  Woods,  r.  excavation,  S1.40 

c.  y.,  and  sand,  clay,  and  gravel,  34$  c.  y .,  91, 2897. 

DOCUMENTS.    (Not  published  in  reports.) 
S.  D.  16,  34th,  3d.    B.  of  Lt.  Col.  Graham,  1856. 
S.  D.  42,  36th,  1st.,  p.  136. 

EXGINEEBS. 

Chief  of  Engineers.  B.,  66,  7,  ii,  41,  iii,  16, 
30;  67,  32;  68,  44;  69,  40;  70,  52;  71,  60;  72,  46; 

73,  47;  74,  53;  76,  58;  76,  110;  77,  117;  78,  132; 
79,  175;  80,  230;  81,  317;  83,  311;  83,  319;  84, 
322;  85,  347;  86,  342;  87,  307;  88,  281;  89,  333; 
90,  301;  91,  377;  93,  366;  93,  408;  94,  383;  95, 
418;  97, 483;  03, 614;  03, 666;  04,  619;  05, 628. 

Boards: 

1857.  Beferred  to,  as  devising  plan  and  making 
an  est.  for  imp.  of  H.    S.  D.  42,  35th,  1st,  p.  127. 

BEEH.  in  a  special  B.  reoom.  discontinuance  of 
imp.,  owing  to  msigniflcance  of  H.  commercially 
(H.  D.  208,  68th,  2d),  04,  3328. 

In  charge: 

Maj.  W.  Tumhull,  1853;  74, 243. 

Lt.  Col.  J.  D.  Graham,  1856.  B.,  S.  D.  42,  35th, 
1st,  p.  127. 

Capt.  J.  A.  Tardy,  1866-67;  66,  ii,  41.  B.,  66, 
iv,159. 

Lt.  Col.  C.  E.  Blunt,  1867-69.  B.,  67,  241,  246, 
247;  68,  249. 

Maj.  M.  D.  MoAlester,  1869;  69, 170. 

Capt.  P.  Harwood,  1869;  69, 170. 

Maj.  N.  Bowen,  1869-71;  69,  170.  E.,  69,  179; 
70, 201. 

Maj.  J.  M.  Wilson,  1871-76.  B.,  71,  224;  73, 
260;  73, 368:  74,  243;  75, 328. 

Maj.  W.  McFarland,  1875-83.  B.,  76,  ii,  679; 
77,  977;  78,  1272;  79,  1727;  (Lt.  Col.)  80,  2206; 
81,  2436;  83,  2443. 

Lt.  Col.  H.  M.  Robert,  1883-85.  E.,  83,  1941; 
84, 2136. 

Capt.  E.  Maguire,  1885-«6.  B.,  85,  2270;  86, 
1886. 

Capt.  C.  F.  Palfrey,  1886;  87, 2369. 

Capt.  F.  A.  Mahan,  1886-90.  E.,  87,  2369;  88, 
2062'  89  2403 

Maj.  A.  Stiokney,  1890-92.    B.,  90,  2847;  91, 

Maj.  E.  H.  Ruflner,  1892-95.    B.,  93,  2537;  93, 
3117;  94, 2461;  95, 3172. 
Maj.  W.S.Stanton,  1897.    B.,  97,3314. 
Maj.  T.  W.  Symons,  1902.    E.,  03, 2321.    ' 
Maj.  Theo.  A.  Bingham,  1903.    B.,  03, 2149. 
1st  Lt.  F.  S.  Bond,  1904.    E.,  04,  3326. 
Col.  H.  M.  Adams,  1905.    B.,  05,  2390. 

Assistants: 

W.  S.  Malcolm,  captain  U.  S.  steam  dr.  on  Lake 
Ontario,  1857.    S.  D.  42, 35th,  1st,  p.  128,  etc. 
W.  P.  Judson,  69, 213.    B.,  97, 3318. 
J.  S.  Lawrence,  74,  246. 

ESTIMATES.    (See  Projects.) 

By  Maj.  McFarland,  for  occasional  dr.  and  re- 
pairs, $1,000,  79, 1727. 

OPEBATIONS. 

1836.    650'  w.  break'r  built,  74, 243. 
1838.    300  1.  f.  e.  and  300 1.  f.  w.  chan.  ps.  built; 
100'  e.  break'r  built,  74,  243;  76,  ii,  680. 
1844.    425 1. 1.  e.  and  210 1.  f.  w.  ohan.  ps.  built, 

74,  243. 

1853.  2901.  f.  W.Chan,  p.  built;  repairs  to  w.  p., 
74, 243. 

1857.  11,116  c.  y.  dr.;  condition  of  ps.;  S.  D. 
42,  35th,  1st,  pp.  127, 129. 

1866.    Condition  of  ps.,  66,  iii,  16,  iv,  169. 

1868'-69.  300  1. 1.  e.  chan.  p.  built;  chan.  dr.; 
repairs,  69, 40, 179. 


1869-70.  313  1.  f.  e.  and  160  1.  f.  w.  chan.  ps. 
built;  72,829  c.  y.  dr.;  total  1.  of  w.  p.,  836';  300* 
Euperstr.  on  e.  p.,  70, 52, 201. 

1870-71.  150  1.  f.  e.  and  180  1.  f.  w.  chan.  ps. 
built;  40'  superstr.  on  w.  p.;  repairs  to  superstr., 
71, 60,  226. 

1871-73.  150  I.  f.  e.  and  120  1.  f.  w.  chan.  ps. 
built;  8,418  c.  y.  dr.;  969'  superstr.  completed,  73, 
46,  258. 

1873-73.  8,019  c.  y.  dr.;  general  repairs,  73, 
47  358. 

1873-74.  3,603  c.  y.  r.  removed  and  1,958  c.  y. 
dr.;  method  of  doing  work,  74,  63,  245,  246. 

1874-76.  10,960  c.  y.  r.  removed  and  10,011 
0.  y.  dr.;  repairs  to  w.  p.,  76, 58,  328,  329. 

1876-76.    200  c.  y.  r.  removed,  76, 110,  ii,  579. 

1877-79.    Repairs,  78, 133,  1272;  79, 175, 1727. 

1881-83.  129 1.  f.  of  outer  part  of  e.  p.  leveled 
up,  flUed,  and  redecked;  vacant  space  lilled  .with 
cribwork;  69'  of  inner  part  of  w.  p.  rebuilt,  83, 
2443. 

1884-86.  1,072  1.  f.  of  w.  p.  superstr.  rebuilt 
and  redecked,  85, 2270. 

1887-88.    E.  p.  rebuilt  by  hired  labor,  88, 2063. 

1888-89.  91  1.  f.  of  timber  and  St.  shore  pro- 
tection bmlt,  89, 2406. 

1889-90.  10,230  c.  y .  dr.  from  chan.,  and  slight 
repairs  made  to  e.  p.,  90, 2847. 

1891-93.    3,388  c.  y.  dr.,  93,  2638. 

1893-93.    Proj.  deemed  completed,  93,  3118. 

1903-03.  Repairs  to  superstr.  and  decks  of 
both  p.,  03,  2149. 

1904^-05.    Repairs  to  ps.,  06,  2390. 

PHYSICAL  CHABACTEBISTICS. 

Character  of  bottom  of  H.,  73,  260,  251. 

General  description  of  Oak  Orchard  Creek,  74, 
243. 

Description  of,  88,  2063;  97,  3315. 

H.  Oak  Orchard  Creek,  which  flows  into  Lake 
Ontario  32  m.  w.  from  Genesee  R.,  97,  3315. 

PEIVATE  WOBK. 

S1,000  raised  and  expend,  bjf  citizens  of  Oak  Or- 
chard for  dr.  H.,  under  direction  of  U.  S.  ofliclals, 
S.  D.  42,  36th,  1st,  pp.  127,  131,  74,  244. 

PBOJECTS.    (See  Estimates.) 

BE.,  1867,  dr.  chan.  to  12',  and  extension  of  ps.  to 
15'  curve;  est.,  $61,761.90. 

By  Lt.  Col.  Graham,  repairs,  to  cost  $9,736.65, 
S.  D.  42,  36th,  1st,  pp.  127, 136,  137. 

By  Capt.  Tardy,  p.  extension,  dr.,  and  repairs; 
est.,  $86,587.66,  66,  iv,  160. 

Increased  $60,000  by  Maj.  Bowen,  completion,  69, 
40.  Correspondence  relative  to  imps.,  S.  D.  42, 
36th,  1st,  p.  128etseq. 

By  Maj.  Wilson,  dr.  chan.  and  repairing  ps.; 
est.,  $30,000,  73,  261. 

To  contract  entrance  of  H.,  1838,  by  break'rs,  ap- 
proaching each  other,  leaving  opening  of  200',  and 
then  to  define  the  chan.  by_  parallel  ps.  extending 
from  outer  ends  of  break'rs  into  laie,  74,  243. 

1836  to  1880,  incl.,  $173,500  app.  and  applied  to 
extension  of  2  ps.,  dr.  in  chan.  bet.  ps.,  and  repairs, 
74,  243;  76,  ii,  579;  80,  2206. 

d  1881  Lt.  Col.  McFarland  proposed  further  ex- 
tension of  both  lines  of  600',  or  to  12'  curve  in  Lake 
Ontario,  d.  chan.  bet.  ps.  to  12'  by  dr.;  est,  $100,000, 
81,2436. 

Maj.  Stanton  est.,  1897,  $10,600  or  $38,000  to  imp. 
H  ,  97,  3315,  3316. 

•Act  Mar.  3,  1905,  repeals  all  previous  provisions 
for  work  at  this  H.,  and  directs  all  unexpend.  funds 
be  turned  into  Treas.,  05,  2390. 

SUB  VETS. 

Mentioned,  1836,  74,  243. 

By  Capt.  Tardy,  1866,  66,  iv,  159. 

By  W.  A.  Judson,  1870-72,  70,  213.    B.,  73,  251. 

Sur.  au.  act  June  3, 1896;  made  by  Maj.  Stanton, 
1896  (B.  tmfav.).     (See  Projects.)    97,  3314. 

Ex.  au.  Mar.  3,  1909.  B.  by  Col.  Fisk,  May  1, 
1909  (unfav.).    (H.  D.  412,  61st,  2d.)    10, 900. 

Of  oik  Orchard  Creek,  76,  ii,  679. 
Of  H.,  June  30, 1879,  79, 1727. 
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RR-33(b)      TROUTBERG    (Troutburg),    N.    Y.     (Harbor    of 

refuge  at.) 


ENGINEERS. 

CWef  of  Engineers.    B.,  89, 337. 

In  charge.    Capt.  C.  F.  Palfrey,  1888.    e",  89, 
2426. 

PHYSICAL  CHARACTEBISTICS. 

Description  of,  89,  2428. 

PLANS. 

By  Capt.  Palfrey,  1889,  H.  of  refuge  at  Troutberg, 


with  am  e.  and  a  w.  jp.,  and  by  dr.  clian.  entrance  to 
18',  and  the  H.  basin  to  16'  m.  1.  w.;  est.,  1460,000, 
89,2427. 


SURyET. 

Ex.  for  H.  of  refuge  an.  aet  Aug.  11, 1888;  made, 
1889,  by  Capt.  Palfrey  (B.  unfav.),  89,  2426. 
Maps.    89,2426. 


RR-39  CHARLOTTE  HARBOR,   MOUTH   OF   GENESEE 

RIVER,  N.  Y.i 


APPEOPBIATIONS.  ^ 


1828, 
1829, 
1830, 
1831, 
1832, 
1833, 
1834, 
1838, 
1836, 
1837, 
1838, 
1844, 
1852, 
1853, 
1864, 
1866, 


1870, 
1871 
1875; 
1878, 
1879, 
1880, 
1881 
1882i 
1884, 
1886, 
1888, 
.1890, 
1892, 


1900, 
1902, 
1904, 
1905, 
1907 
1909 
1910: 
1911 


$300. 00  (sur. 

10,000.00,66, 

13,335.00,66, 

16,670.00,66, 

16,000.00,66, 

16,000.00,66, 

20,000.00,66, 

2,390.00,66, 

20,000.00,66, 

10,000.00,66, 

25,000.00,66, 

10,000.00,66, 

20,000.00,66, 

176. 10,  66, 

*25,000.00,  66, 

75,607.30,66, 

*1, 100. 00,  69, 

*  1,000. 00,  69, 

12,000.00,70, 

10,000.00,71, 

5,000.00,75, 

1,000.00,78, 

1,000.00,79, 

5,000.00,80, 

2,500.00,81, 

35,000.00,83, 

20,000.00,  84, 

26,250.00,86, 

45,000.00,88, 

26,000.00,90, 

25,000.00,93, 

15,000.00,95, 

12,000.00,96, 

7,000.  00,  99, 

*3,048.37,  01, 

30,000.00,03, 

23,000.00,04, 

80,000.00,05, 

88,600.00,07, 

*9,000.00,  09, 

71,680.00,10, 

60,000.00,11, 


),  act  May  23 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

iii,  30. 

22;  act  July  25. 

23;  act  Apr.  10. 

63. 

50. 

59. 

132. 

175. 

2207. 

2437. 

2445. 

2137. 

1888. 

2072. 

2852. 

2556. 

3186. 

3136. 

3131. 

3358;  09,  2165. 

2324. 

3336. 


2116. 
2166. 
2326. 
2630. 


Total,  883,566.77  (incl.  sales,  $883,610.33,  13, 
2738). 

COMMEBCE. 

Important,  66,  iii,  30;  67,  241;  68,  249. 

Charlotte,  the  port  of  entry  for  Rochester,  69, 179. 

Total  value  of  freight,  1896,  est.  at  $1,670,000;  58,235 
passengers  carried,  96,  3136. 

Chiefly  coal,  1899,  99,  3131. 

Large  and  growing,  04,  3336. 

Imp.  materially  aSects  rates,  07,  726. 

Statemeflt  showing  increase,  1901  to  1910, 11, 945; 
18, 1128. 


1910,  973,000  t.;  1911,  940,000  t.  (but  vessel  ton- 
nage, 1911,  3,811,000,  an  inrease  of  624,000  over  v.  t. 
of  1910),  13,  2739. 

CONTKACTS. 

1866.  B.  Allen,  materials,  66,  iv,  166.  Syra- 
cuse Iron  Works,  materials,  66,  iv,  166.  Thomas 
Parsons,  materials,  66,  Iv,  166. 

1867.  T.  Parsons,  materials,  67,  243.  W. 
Burke  &  Co.,  materials,  67,  243.  Jennings  & 
Hart,  labor,  67,  243.    R.  Gorsline,  labor,  67,  243. 

1873.    J.  McLean,  materials  and  labor,  78, 263. 

1875.  Hunter  &  Cunningham,  materials  and 
labor,  75, 331. 

1888.  A.  J.  Packard,  iron  for  p.  extension,  S3, 
1943.  J.  W.  Demiis,  labor  and  materials  (except 
iron)  for  600 1.  f.  of  extension,  83, 1942;  completed, 
84,  2137. 

1884.    J.  B.  Donnelly,  360  1.  1.  of  p.  extension, 

86,  2271;.  extended,  85,  2272;  completed,  86, 1887. 

1911.  Buffalo  Dredging  Co.,  dr.,  16.4i|!  c.  y., 
s.  m.;  Universal  Portland  Cement  Co.,  furnishing 
2,200  bbls.  American  Portland  cement,  3m  per 
sack  of  one-quarter  barrel,  18,  2738. 

ENGINEERS. 

Cliiet  of  Engineers: 

Transmits  est.  for  d.  lake  Hs.,  67, 252. 

R.,  66,  4;  ii,  39,  41;  iii,  16,  30;  67,  32;  68,  45; 
69,  40;  70,  62;  71,  60;  73,  46;  73,  47;  74,  64;  76, 
68;  76, 110;  77, 117;  78, 132;  79, 176;  80, 231;  81, 
317;  88,  311;  83,  319;  84,  323;  85,  348;  86,  342; 

87,  308;  88,  282;  89,  333;  90,  302;  91,  378;  98, 
357;  93,  409;  94,  384;  96,  418;  96,  376;  97,  474; 
98,  463;  99,  544;  00,  612;  01,  593;  08,  516;  03, 
667;  04,  621;  05,  630;  06,  704;  07,  726;  08,  T71; 
09,  806;  10,  891,  900;  11,  946;  13, 1127. 

In  charge: 

Capt.  T.  W.  Maurice,  1828;  74,  247. 

Capt.  A.  Canfleld,  1842;  74,  248;  76,  ii,  684. 

Maj.  W.  Tumbull,  1853^66.  S.  D.  42,  35th,  1st, 
pp.  3,  22, 138. 

Maj.  J.  D.  Graham,  1857.  E.,  S.  D.  42,  35th,  1st, 
p.  138. 

Capt.  J.  A.  Tardy,  1865-67;  66,  4;  ii,  41;  iii,  15. 
R.,  66,  51;  iv,  161, 164. 

Lt.  Col.  C.  E.  Blunt,  1867-69;  67,  32.  E.,  67, 
240,  243,  245;  68,  249. 

Maj.  M.  D.  McAlester,.1869;  69, 170;  76,  ii,  684. 

Maj.  F.  Harwood,  1869;  69, 170;  76,  ii,  685. 

Maj.  N.  Bowen,  1869-71;  69,  170.  B.,  69,  178; 
70  202*  71  228 

Maj.  'j.  ME.  Wnson,  1871-76.  E.,  73,  262;  73, 
359;  74,  247;  76,  330. 

Maj.  W.  McFarland,  1876-83.  E.,  76,  ii,  582; 
77,  978;  78,  1273;  79,  1727;  80,  2207;  81,  2436: 
83,  2444. 


*  Allotment. 

1  Sur.— E.,  Jan.  22, 1829;  est.  $63,919.10.    (H.  D.  428,  66th,  2d.) 

2  Total  to  and  including  1875,  according  to  reports,  $308,578.40.    According  to  H.  D.  120,  44th,  1st,  $307,- 
178.40. 
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Lt.  Col.  H.  M.  Robert,  1883-85.  R.,  83,  1942; 
84  2137. 

Capt.  E.  Maguire,  1885-86.  E.,  8S,  2271;  86, 
1887. 

Capt.  C.  F.  Palfrey,  1886-90.  K.,  87,  2371;  88, 
2069;  89,  2407. 

Maj.  M.  B.  Adams,  1890-91.    B.,  90,  2849,  2854. 

Capt.  D,  C.  Kingman,  1891-95.  B.,  91,  2899; 
93,  2551;  93,  3132;  94,  2456;  96,  3183. 

Maj.  W.  S.  Stanton,  1896-98.  B.,  96,  3131;  97, 
3269'  98  2799 

Capt.  G.  D.' Fitch,  1899-1900.  B.,  99,  3130;  00, 
4163. 

Maj.  T.  W.  Symons,  1901-02.  E.,  01,  3356;  08, 
2323. 

Mai.  Tbeo.  A.  Bingham,  1903.    E.,  03,  2163. 

Lt.  P.  S.  Bond,  1904.    E.,  04,  3332. 

Col.  H.  M.  Adams,  1905-07.  E.,  06,  2392;  06, 
1942;  07,  2116. 

Lt.  Col.  W.  L.  Fisk,  1908-09.  K.,  08,  2189; 
(Col.)  09,  2163. 

Capt.  W.  L.  Guthrie,  1910-11.  E.,  10,  2325;  11, 
2530. 

Col.  J.  G.  WaiTen.  1912-.    13,  2737. 

ESTIMATES.    (See  also  Projects.) 

By  Maj.  Tumbull,  1863,  repairs,  124,000,  76,  ii, 
684. 

By  Lt.  Col.  Blunt,  d.  H.  to  14'  at  mouth  of 
Genesee  B.,  $25,000,  67,  262. 

By  Maj.  McFarland,  rebuilding  superstr.  of  ps., 
S46,000,  79,  1728.  Excess  of  app.  over  est.  ac- 
counted for,  74,  249. 

OPEBATIONSJ 

1839-33.  Constr.  of  e.  and  w.  ps.  2,407'  aud 
2,306'  1.,  resp.,  74,  247. 

1833-34.  Ps.  extended  to  1.  of  2,876'  each,  74, 
247. 

1843.    60'  of  both  ps.  carried  away,  74,  248. 

1853-53.  Kepairs;  condition  of  ps.  S.  D.  42, 
36th,  1st,  p.  138. 

1857.  E.  p.  is  2,034'  1.,  W.  p.  1,943'  1.  S.  D.  42, 
35th,  1st,  p.  138. 

1864-65.  Repairs,  e.  p.  2,400'  1.;  condition  of 
ps.,  66, 51. 

1866-67.  Repairs  to  w.  p.,  66,  ii,  39,  iv,  161; 
67,  32,  240. 

1867-69.  Repairs  in  general,  68,  46,  249;  69, 
40, 179. 

1869-70.  Repairs  completed;  e.  p.  2,345'  1., 
W.  p.  2,454'  1.,  70,  52,  202. 

1870-71.  Superstr.  raised;  2  cribs  (60')  sunt 
in  extension  of  e.  p.,  71,  50,  228. 

1871-77.  Repairs;  e.  p.  2,460'  1.  and  w.  p. 
2,700'  1.,  73,  46,  263;  73,  47,  269;  74,  64;  75,  58, 
330;  76, 110,  ij,  682;  77, 117,  978. 

1878-79.    Repairs;  e.  p.  2,425'  1.,  79, 176,  1727. 

1879-80.    Repairs  to  e.  and  w.  ps.,  80,  2207. 

1880-81.  Repairs  to  w.  p.;  707'  of  superstr.  of 
e.  p.  rebuilt,  81,  2436. 

1881-83.    43'  of  e.  p.  superstr.  rebuilt,  83, 2444. 

1883-84.  16  cribs  (3Q'  1.)  placed  in  e.  and  w. 
ps.  and  600  1.  f.  superstr.  built  over  same,  84,  2137. 

1884-85.  One  aud  one-half  cribs  framed,  85, 
2272 

1886-86.    350  1.  f.  of  p.  extension  completed, 
86, 1887. 
.  1886-87.    800 1.  f.  superstr.  e.  p.  built,  87,  2372. 

1887-88.  1,400  1.  f.  of  w.  p.  superstr.  rebuilt; 
breaches  in  w.  p.  repaired;  pocket  m  e.  p.  rebal- 
lasted;  166  detached  piles  removed;  work  done  by 
hired  labor,  88,  2070. 

1888-89.  20,000  c.  y.  dr.;  repairs  to  e.  and  w. 
ps.,  89,  2409. 

1889-90.    98,377  0.  y.  dr.,  90,  2851. 

1890-91.  Superstr.  of  section  E  of  e.  j.  rebuilt 
for  995 1.  f.;  repairs  to  outer  end  of  e.  p.;  18,680  o.  y. 
dr.  from  chan.,  91,  2901. 

1891-93.  83,513  c.  y.  dr.;  w.  j.  superstr.  re- 
newed; repairs tosuperstr.one.andw.js., 93,  2655. 

1893-93.  64,960c.  y.  dr.;  and  extension  of  w.j. 
in  progress,  93,  3134. 

1893-94.  In  connection  with  previous  year  the 
w.  j.  extended  365',  94,  2468. 

1894r-95.    67,650c.y.  dr.,96,  3186. 


1896-96.1  E.  p.  extended  121',  96,  3135;  1,920 
c.  y.  dr.  and  repairs  made  to  ps.,  96, 3135. 

1896-97.  <5ver  18,840  c.  y.  dr.  and  w.  p.  re- 
paired, 97, 3270. 

1897-98.  49,973  c.  y.,  s.  m.,  dr.,  98,  2799;  and 
minor  repairs  made  to  the  js.,  98,  2800. 

1898-99.  Repair  and  fitting  out  of  dr.  plant, 
99,  3131. 

1899-00.  53,865  o.  y.  dr.,  e.  and  w.ps.  repaired, 
00,  4103. 

1900-01.  145  cords  st.  deposited  in  pockets  of 
e.  and  w.  ps.;  14,790 c.  y .  removed  from  entrance  to 
H.  by  U.  S.  dr.  plant,  01,  3356. 

1901-03.  7,675  c.  y.  removed,  completing  chan. 
16'  X  80';  planking  replaced  in  deck  of  w.  p.,  03, 
2323. 

1903-03.  65,969  0.  y.,  s.  m.,  removed,  resulting 
in  a  chan.  16J'  x  160'  m.  1.  w.  for  entire  1.  of  ps.,  and 
220'  w.  outside  of  ps.;  repairs  made  to  superstr.  of 
ps.,  03, 2163. 

1903-04.  301'  of  w.  p.  rebuilt  with  concrete; 
decking  and  deck  crossti  es  renewed  in  e.  and  w. 
ps.;  dr.  FrontemK  r6movedl2,835c.y.  of  material, 
04  3332  3334 

1904^)5.  316'  of  w.  p.  reconstr.  with  concrete; 
breach  repaired  in  e.  p;;  dr.  Frontenac  removed 
16,095  c.  y .  from  chan.,  05, 2392. 

1905-06.  641 1.  f.  of  w.  p.  and  297  1.  f.  of  e.  p. 
rebuilt;  minor  repairs  made  to  timber  work  of  ps. 
and  breach  in  e.  p.  closed;  dr.  Frontenac  removed 
12,675  c.  y .  from  entrance  chan.,  06,  704,  1942. 

1906-07.  683  1.  f.  of  w.  p.  and  240  1.  f.  of  e.  p. 
reconstr.  with  concrete,  completing  work  under 
proj.  of  1906;  dr.  Frontenac  removed  small  shoal 
to  16',  07,  726,  2115. 

1907-08.  270 1.  f.  of  e.  p.  rebuilt,  and  1,000  1.  f. 
of  cribs  sunk;  dr.  Frontenac  assisted  in  p.  repairs 
and  also  removed  10,836  c.  y.  from  chan.,  08,  2189. 

1908-09.  460  1.  f.  of  new  cribs  sunk  and  con- 
crete superstr.  placed  on  811 1.  f.  of  cribs  sunk  1907 
and  1908;  58 1.  f.  of  timber  superstr.  under  fog-signal 
house  replaced  with  concrete;  dr.  Frontenac  re- 
moved 36,070  c.  y.  from  chan.,  09, 2163. 

1909-10.  Dr.  Frontenac  removed  54,830  o.  y. 
from  chan.,  10, 2325. 

1910-11.  9,850  c.  y.  removed,  making  chan. 
bet.  ps.  16'  X  150',  and  completing  proj.;  specifica- 
tions prepared  for  excavating  160,000  o.  y.  under 
proj.  of  June  26, 1910,  11,  2530. 

1911-13.  90,410  c.  y.  dr.;  160  1.  f.  concrete 
superstr.  on  w.  p.  and  30 1.  f .  on  e.  p.  completed;  oil 
house  for  Lighthouse  Service  reset  on  p.,  13,  2738. 

PHYSICAL  CHAEACTEEISTICS. 

Injuries  to  ps.  by  collisions  and  gales,  75,  331. 

Shoal  ofl  outer  end  of  e.  p.,  73,  359. 

Effect  of  p.  extension  upon  d.  of  chan.,  74,  247; 
76,  ii,  583. 

Advance  of  shore  line,  76,  ii,  585. 

Description  of,  74,  247;  88,  2072;  96,  3134;  97, 
3270. 

Good  H.  of  refuge  near  middle  of  the  American 
shore  of  the  lake  and  about  midway  bet.  the  Niagara 
and  St.  Lawrence  Rs.,  97,  3271;  on  Lake  Ontario, 
7  m.  below  Rochester,  N.  Y.,  13, 1127. 

The  sediment  deposited  by  freshets  of  the  Genesee 
R.,  on  which  the  H.  Is  situated,  necessitates  more 
or  less  dr.  an.  to  maintain  d.  of  16'  in  chan.,  98, 2800. 

Silt,  currents,  and  freashets,  O:^,  3356. 

Shoaling  of  chan.  and  condition  of  ps.,  04,  3334, 
3336;  09,  2164. 

Storm  of  Oct.  29, 1906,  carried  away  90  o.  y.  of  st. 
fllUng  and  displaced  10  concrete  blocks  from  e.  p., 
07,  2115. 

Filling,  limiting  d.  to  15',  11,  2530;  13, 1128. 

PEOJECTS.    (See  Estimates.) 

By  Capt.  T.  W.  Maurice,  1829,  constr.  of  parallel 
ps.,  74, 247. 

For  masonry  superstr.,  1836,  to  supersede  wooden 
one;  ultimately  abandoned,  74,  247. 

By  Maj .  J .  D .  Graham,  1857,  general  rebuilding  of 
e.p.;  est.,  $41,084.34.    S.  D.  42,  35th,  1st.,  p.  138. 

By  Capt.  J.  A.  Tardy,  1865,  repairs  and  dr.;  est., 
$75,607.30;  Increased  by  Lt.  Col.  Blunt  to  $86,607.30, 
66,4,  51;  67,33. 


1  History  of  operations  from  1829,  96,  3131. 
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By  Maj.  N.  Bowen,  extension  of  e.  p.:  est.,  $45,000, 
69,  40, 179;  70, 203. 

By  Maj.  J.  M.  'Wilsoii,  repairs  to  cost  $5,000,  74, 
249;  76, 59. 

By  Maj.  W.  McParland,  an.  repairs  to  ps.,  $1,000, 
76,  ii,  582. 

Proj  of  1829-80,  modified,  1881,  by  Maj.  MoFar- 
land,  to  provide  tor  extension  of  the  ps.  to  the  15' 
curve  in  the  lake,  with  formation,  by  dr.,  of  a 
Chan.  bet.  the  ps.  15'  d.;  est.,  $154,000,  81,  2437; 
86,  343.  Modified  in  1889  to  provide  for  mainteu. 
of  existing  worlts  and  of  a  chan.  16'  x  200'  at  ex- 
treme 1.  w.  Est.  for  completion,  inol.  app.  of  1890, 
$31,400,  90,  2852. 

By  Capt.  Kingman,  1891,  to  secure  and  maintain, 
by  p.  extension  and  dr.,  chan.  of  navigable  w.  and 
15'  d.  at  extreme  1.  w.;  est.  for  completion,  $109,650, 
93, 2556. 

By  the  Chief  of  Engineers,  1896,  for  modification 
of  the  proj.  to  obtain  and  preserve  d.  of  16'  at  1.  w. 
by  dr.  without  further  extension  of  the  ps.  at  that 
time,  97,  3270;  98,  2799. 

By  Capt.  Pitch,  1899,  tor  applying  app.  of  1899 
to  redr.  chan.  bet.  ps.  to  provisional  w.  of  150', 
and  to  repairs  otps.,  99, 3131. 

By  Maj.  Symons,  1901,  to  reduce  cross  section 
of  R.  by  laying  mattresses  lengthwise  bet.  ps., 
sinic  and  cover  with  st.  to  7'  below  1.  w.  and  fill 
behind  with  dr.  material;  est.,  $15,000,  01,  3357; 
0»,2323. 

Act  Jime  13,  1902,  au.  laying  3,600'  of  mattress 
and  St.;  narrowing  cban.  to  200'  abandoned  at 


request  of  0.  interests  and  app.  ($15,000)  turned 
over  to  mainten.,  03,  2153. 

Act  Mar.  3, 1905,  au.  expend,  of  $80,000  in  reoonstr. 
of  865  1.  f.  of  w.  p.  and  363 1. 1.  of  e.  p.  by  day  labor 
and  purchase  oi  material,  05,  2393. 

By  Col.  Adams,  1907,  rebuilding  1,300  1.  t.  of 
e.  p.  by  hired  labor,  au.  Mar.  26, 1907,  07,  2116 

By  Capt.  Guthrie,  1909,ohan.20'{forvesselswith 
draft  of  18')  d.  below  1.  w.  zero  of  Oswego  gauee- 
au.  act  June  25,  1910  (H.  D.  342,  61st,  2d);  est ' 
$41,800, 10, 891.  (This  is  a  modification  of  previous 
projs.) 


SUBVETS. 

By  Capt.  T.  W.  Maurice,  1828,  74, 247. 

By  Maj.  J.  M.  Wilson,  73, 369;  74,  248. 

Minor  surs.,  94,  2469;  97,  3270;  98,  2800;  99. 
3131;  00, 4163.  '      ' 

By  Col.  Eisk,  indicates  chan.  shoaling  to  d.  of 
16',  09,  2164. 

Au.  act  Mar.  3,  1909;  made  by  Capt.  Guthrie; 
est.,  $31,680  (H.  D.  342,  61st,  2d),  10,  900. 

Minor  sur.,  Apr.,  1911,  showed  filling  had  limited 
d.  to  15',  11, 2630. 

Maps.    (H.  D.  342,  61st,  2d.) 

Of  Genesee  E.  H.,  76,  ii,  582. 

H.,  June  30, 1879,  79, 1728. 

81, 2436;  94,  2458. 

Plan  of  concrete  superstr.,  w.  p.,  04, 3332. 


RKr40(a) 


GENESEE  RIYER,  N.  T. 


ENGINEERS. 

CUel  of  Engineers.   B.,  89, 337. 

In  cbatge.    Capt.  C.  F.  Palfrey,  1888.    B., 


89, 


SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Palfrey  (B.  unfav.),  89, 2424. 


RR^O(b)  NEW  YORK  HARBORS.  (Harbors  on  the  south- 
ern shore  of  Lake  Ontario,  between  Genesee  and  Oswego 
Rivers.) 


APPEOPEIATION. 

May  23, 1828,  $400  (sur.). 


RRr^l    IRONDEQUOIT  BAT,  LAKE  ONTARIO,  N.  Y. 


COMMEBCE). 

That  of  adjacent  ports  not  large  enough  to  war- 
rant imp.  of  the  B.  to  make  a  H.  of  refuge,  90, 
2854. 

Description  of,  95,  3225. 

ENGINEERS. 

Chief  of  Engineers.  B.,  89,  337;  90,  2853; 
95,424. 

In  charge: 

Capt.  C.  F.  Palfrey.    B.,  89,  2425. 
Maj.  M.  B.  Adams,  1890.    E.,  90,  2854. 
Capt.  D.  C.  Kingman,  1895.    R.,  95,  3222. 

PHYSICAL  CHABACTEBISTICS. 

Description  of.  B.  is  on  the  s.  side  of  Lake 
Ontario,  about  midway  bet.  the  mouth  of  Niagara 
A.andlieadoftheSt.  Lawrence;  of  irregular  shape, 
extends  inland  for  about  4  m.,  and  is  separated 


from  the  lake  by  a  bar  at  its  mouth,  the  latter  being 
about  6,000'  w.,  95, 3223. 

PLANS. 

In  1889  Capt.  Palfrey  did  not  consider,  in  view 
of  the  neighborhood  of  Charlotte  H.,  that  a  H.  of 
refuge  was  a  necessity  at  Irondequoit  B.,  89,  2426. 

SUEVEYS. 

Ex.  tor  H.  of  refuge  au.  act  Aug.  11, 1888;  madS, 
1889,  by  Capt.  Palfrey  (see  Plans),  89,  2426. 

Special  R.  on  probable  advantages  of  the  B.  as  a 
H.  of  refuge  to  aid  the  C.  of  adjacent  ports  called 
for  by  H.  of  E.,  Apr.  5, 1890;  made  by  Maj.  Adams, 
1890  (B.  unfav.),  90, 2853. 

Ex.  for  chan.  to  connect  with  Lake  Ontario  au. 
act  Aug.  17,  1894;  made,  1895,  by  Capt.  Kingman 
(R.  unfav.),  96, 3222. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVER  AND  HARBOR  WORKS. 
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ER-41(b)  BEAK  CREEK  HARBOR,  LAKE  ONTARIO,  N.  Y. 


COMIVEEBCE. 

Entirely  local,  73,  385-387. 

ENGINEEKS. 

CUef  of  Engineers.    B.,  7Z,  48;  73,  49. 

In  ebarge.    Maj.  J.  M.  Wilson,  1872-73,  73,  48. 
R.,  73,  385. 

Assistant.    J.  S.  lawiwce.    B.,  73, 386. 

ESTIMATES. 

By  Maj .  Wilson,  p.  extensioa  and  r,  excavation, 
$250,181.93,  73,  386,  388. 

PHYSICAL  CHARACTERISTICS. 

General,  of  Bear  Creek,  73, 385,  386. 


PRIVATE  (CORPORATE)  WORK. 

Imp.  by  a  H.  company,  73,  386,  387. 
60'  apart,  oonstr.,  73, 386. 


Two  ps. 


PLANS. 

By  Maj.  Wilson,  extending  w.  p.  to  12'  of  water; 
removing  e.  p.  and  constr.  new  one  parallel  to  and 
200'  from  w.  p.;  also,  excavating  r.  bet.  the  ps. 
and  in  the  creek  to  12';  est.,  1260,181.73,  73,  386- 
388. 


SURVEY. 

Under  the  direction  of  Maj.  Wilson,  by  J.  S. 
Lawrence,  1872.    B.,  73, 386. 


RRr43 


PULTNEYVILLE  HARBOR,  N.  T.' 


APPEOPRIATIONS. 


1870, 

$5,000,  70,  S3. 

1871, 

5,000,71,50. 

1872, 

10,000,73,47. 

1873, 

10,000,  73,  47. 

1874, 

10,000,  74,  54. 

1875, 

10,000,75,69. 

1876, 

3,000,  76,  HI. 

1878, 

6,000,78,133. 

1879, 

4,000,79,176. 

1880, 

3,000,80,2209.     . 

1881, 

2,000,81,2439. 

1882, 

4,000,  83,  2446. 

1890, 

2,000,  91,  2905. 

1892, 

1,000,  98,  2562. 

1894, 

1,600,95,3191. 

1896, 

1,500,96,3139. 

1899, 

2,000,  99,  3133. 

1907, , 

6,000,  07,  2118. 

Totals 

,  85,000 

COMMERCE. 

C.  facilities  of  PultneyviUe,  67, 239, 240. 

Important,  67,  240. 

Small,  97, 3273. 

Insignificant,  01, 3360. 

Proj.  has  had  no  effect  on  rates,  07, 727. 

CONTRACTS. 

1871.  H.  J.  Howry,  materials  and  labor,  71, 
229 

1873.  E.  H.  French,  materials  and  labor,  73, 
360. 

1873.  C.  A.  Harrington,  materials  and  labor, 
73, 360. 

1874.  T.  Keeler,  materials  and  labor,  75,  332. 

1875.  Case  &  Jennings,  dr.,  700;  H.  J.  Mowry, 
materials  and  labor,  75,  333. 

1879.    C.  F.  Dunbar,  dr.,  18i|!  c.  y.,  80,  2208. 
1881.    F.  B.  Gay,  iron;  W.  J.  Harris,  p.  ex- 
tension and  material;  W.  D.  Taylor,  iron,  81, 2440. 

ENGINEERS. 

Chief  of  Engineers.    R.,  67,  33;  70,  53;  71, 

50;  73,  46;  73,  47;  74,  64;  75,  59;  76,  110;  77, 
117;  78,  132;  79,  176;  80,  231;  81,  317;  83,  312; 
83,  320;  84,  324;  85,  349;  86,  343;  87,  309;  91, 
379;  93,  358;  93,  410;  94,  384;  95,  419;  96,  377; 
97,  474;  99,  544;  00,  613;  01,  594;  07,  727;  08, 
772;  09,  80S;  10,  892;  11,  946;  13, 1128. 

In  cbaige: 

Capt.  T.  W.  Manrice,  1828;  74, 249. 
Maj.  W.  Tombull,  1846;  74,  250. 


Lt.  Col.  C.  E .  Blunt,  1867.    B.,  67,  238. 

Maj.  N.  Bowen,  1870-71.    B.,  70, 203. 

Lt.  B.  D.  Greene,  1871;  71,  49. 

Maj.  J.  M.  Wilson,  1871-75.  R.i  71,  228;  73, 
255;  73,  360;  74, 249;  75,  332. 

Maj.  W.  McFarland,  1875-83.  R.,  76,  ii,  585; 
77,  979;  78,  1274;  79,  1728;  80,  2208;  81,  2437; 
83,  2445. 

Lt.  Col.  H.  M.  Robert,  1883-85.  E.,  83,  1944, 
84  213S 

Capt.  'e.  Maguire,  1885-86.  R.,  85,  2273;  86; 
1889. 

Capt.  C.  F.  Palfrey,  1887-91.  R.,  87,  2374;  88, 
2073. 

Capt.  D.  C.  Kingman,  1891-95.    R.,  91,  2903; 

3,  2557;  93,  3163;  94,  2460;  95,  3188. 

Maj.  W.  S.  Stanton,  1896-97.  B.,  96,  3137;  97, 
3272 

Capt.  G.  D.  Fitch,  1899-1901.  R.,  99,  3132;  00, 
4165. 

Maj.  T.  W.  Symons,  1901.    R.,  01,  3359. 

Col.  H.  M.  Adams,  1906-08.    R.,  07,  2117. 

Lt.  Col.  W.  L.  Fisk,  1908-09.  R.,  08, 2192;  (Col.) 
09, 2166. 

Capt.  W.  L.  Guthrie,  1909-11.  E.,  10,  2327;  11, 
2531. 

Col.  J.  G.  Warren,  1911-.    B.,  13,  2739. 

Assist"  HiHts  * 

Capt.  C.  J.  AUen  and  J.  S.  Lawrence,  67, 239. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Capt.  Maurice,  1829,  ps.,  $30,896,  74,  249;  76, 
ii,  566. 

OPERATIONS. 

1871-73.  180  1.  f.  w.  p.  extension;  180'  w. 
superstr.  completed,  73,  47,  255. 

1873-73.  180  1.  t.  e.  p.  extension;  180'  e.  su- 
perstr. completed,  73,  47,  360. 

1873-74.    212 1.  f.  e.  p.  extension,  74,  54,  250. 

1874-75.  230  1.  t.  w.  p.  extension;  14,189  o.  y. 
dr.;  110'  w.  superstr.  completed,  75,  59,  333. 

1875-76.  9,873  o.  y.  dr.;  120'  w.  superstr.  com- 
pleted, 76, 110,  ii,  585,  587. 

1877-78.  90  1.  f.  e.  p.  extension;  repairs,  78, 
132, 1274 

1879-80.  W.  p.  extended  92';  gap  of  86'  bet. 
6.  p.  and  Reynolds's  wharf  closed  by  p.  work; 
20,000  c.  y.  sand  and  st.  dr.  from  chan.  entrance, 
80  2208 

1881-83.    W.  p.  extended  183',  83,  2445. 

1884-86.    Repairs  to  w.  p.,  85,  2273. 

1891-93.  200- 1.  1.  of  sand-tight  sheet  pile  j. 
constr.,  93,  2561.  "•' 


1  Sur.— E.,  Ian  22, 1829:  est.  J30,896.e 
30462°— H.  Doc.  740,  63-2 96 


(H.  D.  482,  55th,  2d.) 


1522 


INDEX  TO  EEPORTS,  CHIEF  OP  ENGINEERS,  U.  S.  AEMY,  1866-1912. 


189S-93.    10,706  c.  y.  dr.,  93,  3138. 

1894*95.  Extension  of  sand-catch  bulkhead  in 
progress,  96, 3190. 

1895-96.  Work  of  previous  year  continued, 
96,  3138. 

1896-97.  E.  and  w  ps.  redecked  and  repairs 
made  to  both,  97, 3273. 

1899-00.    12,022  c.  y.  dr.,  00,  4165. 

1900-01.    3,390  0.  y.  dr.,  01, 3360. 

1907-08.  Repairs  to  ps.,  and  ohan.  8'  x  14'  dr., 
using  centrifugal  pump  on  float,  07,  2192-93. 

1908-09.    Bepairs  to  ps.,  09,  2166. 

PHYSICAL  CHARACTBBISTICS. 

General  description  of  Salmon  Creek,  67,  239; 
76,  ii,  686. 

Iron  ore  beds  in  vicinity,  67,  240. 

Description  of,  96, 3137. 

Chan,  very  unstable,  01,  3360. 

Condition  of  works  and  depths,  01, 594,  3360;  07, 
727,  2117;  08, 772,  2192,  2193;  09, 808;  10,  892;  13, 
1129. 

H.  at  mouth  of  Salmon  Creek,  22  m.  e.  of  Char- 
otte  H.,  la,  1128. 


FliANS.    (See  Estimates  and  Projects.) 

By  Capt.  Maurice,  1829,  system  of  ps.  inclosing  a 
portion  of  the  lake,  74,  249;  76,  ii,  586. 


PRIVATE  WORK. 

$30,000  had  been  expend,  by  private  enterprise  for 
the  imp.  of  the  H.,  by  which  several  small  cribs  and 


one  long  wharf,  jutting  boldly  into  the  lake,  liad 
been  constr.,  but  the  works  tailed  to  be  permanent. 
67,  240;  74,  250. 

PROJECTS.    (See  Estimates  and  Plans.) 
By  Lt.  Col.  Blimt,  ps.  and  dr.  in  the  clian.;  est.. 

187,000,  67,  33,  239. 
By  Maj.  Bowen,  1872,  p.  to  be  connected  with  the 

w.  ^ore  by  a  break'r,  both  to  be  20'  w.;  also  dr  • 

est,  J27,000.    Modified,  1872,  by  addition  of  e.  p. 


By  Capt.  Fitch,  1899,  application  of  app.  1899  to 
redr.  8'  chan.  bet.  the  ps.,  with  w.  of  40'  m.  1.  w.,  99. 
3133.  ' 

By  Col.  Adams,  1907,  application  of  app.  1907  to 
general  repairs  of  ps.,  filling  space  bet.  inner  end  of 
e.  p.  and  shore  with  st.,  and  dr.  about  7,500  o.  y 
from  Chan.,  07, 2118. 

SURVEYS. 

Included  in  the  ex.  of  the  s.  shore  of  Lake  Ontario, 
and  made  separately  in  1829  by  Capt.  Maurice,  74. 
250. 

ResuT.  by  Mai.  Tumbull,  1846,  74, 250. 

By  Lt.  Col.  Blunt,  1867,  67, 238. 

By  Maj.  Wilson,  1873-75,  74, 250;  76, 333. 

Ex.  of  the  Chan,  made,  1894,  by  Capt.  Kingman, 
94,2462.  ^^ 

Of  PultueyvilleH.,  76,  ii,  586. 
OftheH.,  June  30, 1879,  79, 1728;  80,2208;  81, 
2440;  94,  2462. 
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APPROPRIATIONS. 

1829,     J12,500.001 
15,280.00 


S.  D.  42,  35th, 


1830, 
1831, 
1832, 
1833, 
1834, 
1835, 
1836, 
1837, 
1838, 
1844, 
1852,- 

1866, 

1867, 

1870, 

1872, 

1874,_ 

1875, 

1876, 

1878, 

1879, 

1880, 

1881, 

1882, 

1884, 

1886, 

1888, 

1890, 

1892, 

1894, 

1896, 

1899, 

1902, 

1904, 

1906, 

1907, 

1910, 

1911, 


Total,  607,784.80  (Inol.  mlsB.)  and  less  S12  re- 
turned to  Treas.  in  1907, 
1607,489.75,  13,  2741). 


17,450.00 

17,000.00 

15,000.00 

15,000.00  66,iii,  29, 

11,790.00 

12,600.00 

12,000.00 

10,000.00 

5,000.00 
10,000.00,  act  Aug. 

1st,  p.  139. 
53,151.80,66,111,16. 
80,000.00,67,33. 

5,000.00,70,53. 
15,000.00,73,47. 
15,000.00,74,54. 
10,000.00,  76,59. 

5,000.00,76,111. 

5,000.00,78,133. 

2,000. 00,  79, 176. 

3, 000. 00,  80,  2210. 

5,000.00,81,2442. 
25,000.00,83,2448. 
10,000.00,84,2141. 
16,875.  00,  86, 1890. 
24,000.00,88,2078. 
10,000.00,90,2857. 
15,000.00,93,2671. 
15,000.00,95,3197. 

8,000.00,96,3143. 
14,000.00,99,3134. 

5,000.00,03,2326. 
*1,250.00,  04,  3338. 

1,688. 00,  06,  1945;  13,  2741. 
50,000.00,07,2120. 
30,000.00,  10,2329. 
30,000.00,  11,2532. 


COMMERCE. 

Does  not  warrant  hasty  action,  66,  iv,  171. 

Importance  of  Great  Sodus  B.  C,  S.  D.  42,  35th, 
1st,  p.  140;  66,  iv,  174-175;  79, 1730.  As  a  H.  of 
refuge,  S.  D.  42,  35th,  1st,  p.  140;  66,  iv,  174,  176; 
69,  178. 

C.  interests  mainly  local,  69, 178. 

9i%  of  C.  ia  1895,  42,669 1.  of  coal,  96, 3139;  value 
of  the  total  C,  $169,847± ,  96, 3143.  In  1896,  34,540 
t.  of  coal  shipped,  97,3274.  Total  C,  1897, 63,548 1., 
98,  2802. 

Coal  chiefly,  99, 3134. 

Not  large,  03,  2156. 

Imp.  had  material  effect  on  freight  rates  on  bulk 
commodities,  such  as  coal,  grain,  lumber,  and  ore, 
06,  705. 

1911,  55,693 1.,  increase  over  1910  of  24,000±  t.,  12, 
1130. 


CONTRACTS. 

1866.  A.  P.  Grant,  dr.;  J.  W.  P.  Allen,  towing 
scowsrOntario  Iron  Works,  materials;  J.  N.  Col- 
lins &  Co.,  materials;  B.  N.  Gere,  materials  and 
labor,  66,  iv,  178. 

1867.  B.  N.  Gere,  dr.,  24*,  67,  243.  T.  Par- 
sons, dr.,  24*;  W.  Burke,  dr.,  240;  B.  B.  Dodge, 
dr.,  24*;  Caldwell  &  French,  labor,  68, 253. 

1868.  Z.  Moore,  removal  of  wreck,  68, 250. 
1870.   C.  P.  Morse,  removal  of  wreck;  C.  P. 

Morse  &  Co.,  dr.,  24*,  70,  207. 

1873.  C.  P.  Morse  &  Co.,  repairs  to  break'r; 
E.  H.  French,  dr.,  35*,  73,  364. 

1874.  H.  J.  Mowry,  dr.,  22J*;  C.  J.  De  Qraw, 
break'r  extension,  75, 337. 

1876.  S.  B.  Robinson,  repairs  to  break'r,  75, 
338 

1881.  C.  F.  Dunbar,  dr.,  23*  c.  y.,  81, 2443. 

1883.  G.  Kellogg  &  Co.,  p.  constr.,  83, 1946. 

1883.  A.  J.  Packard,  iron,  83, 1946. 

1884.  A.  F.  Chapman,  p.  extension,  86, 1890. 
1886.  W.S.  Malcolm,  dr.,  16*0.  y.,' 87, 2377.  • 


*  Allotment. 

1  Sur.— B.,  Jan.  22, 1829;  est.  t71,931.20.    (H.  D.  482,  55th,  2d.) 


rSee  pp.  14-22  for") 
Lexplanatlons,  etc.  J 
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ENGINEERS. 

Cblet  of  Engineers.  R.,  66,  4,  ii,  41,  42,  iii, 
16,  29;  67,  33;  68,  45;  69,  40;  70,  53;  71,  50;  73, 
47;  73,  47;  74,  54;  7S,  59;  76,  111;  77,  118;  78, 
133;  79,  176;  80,  231;  81,  318;  83,  312;  83,  320; 
84,  324;  85,  349;  86,  344;  87,  309;  88,  282;  89, 
334;  90,  303;  91,  380;  9a,  368;  93,  411;  94,  385; 
96,  420;  96,  377;  97,  476;  98,  464;  99,  546;  00, 
614;  01,  694;  03,  516;  03,  568;  04,  622;  05,  631; 
06,  705;  07,  727;  08,  772;  09,  808;  10,  893;  11, 
946;  13, 1129. 

In  charge: 

Capt.  T.  W.  Maurice,  1828;  74,  253. 

Capt.  J.  L.  Smith,  1836;  74, 253. 

Mai.~W.  TumbuU,  1853-56;  S.  D.  42,  35th,  1st, 
p.  139;  74,  254 

Maj.  J.  D.  Graham,  1856;  66,  4.  R.,  S.  D.  42, 
35tli,  1st,  p.  139. 

Maj.  C.  B.  Blunt,  1866-69;  66,  ii,  41,  42.  R.,  66, 
iv,  170;  67,  238,  243,  266;  68,  248,  250,  263. 

Maj.  M.  D.  McAlester,  1869;  69, 170. 

Capt.  F.  Harwood,  1869;  69, 170. 

Maj.  N.  Bowen,  1869-71;  69,  170.  R.,  69,  178; 
70  204'  71   232 

Maj.  J.  M.' Wilson,  1871-75.  R.,  73,  256;  73, 364; 
74,253;  75,337. 

Maj.  W.  McFarland,  1875-83.  R.,  76,  ii,  588; 
77,  980;  78,  1276;  79,  1729;  80,  2209;  81,  2441; 

83,  2446. 

Lt.  Col.  H.  M.  Robert,  1883-85.    R.,  83,  1945; 

84,  2140. 

Capt.  E.  Maguire,  1886-87.  R.,  85,  2274;  86, 
1890. 

Capt.  C.  F.  Palfrey,  1887-90.  R.,  87,  2376;  88, 
2076,  2078;  89,  2411. 

Maj.  M.  D.  Adams,  1890-91.    R.,  90,  2865. 

Capt.  D.  C.  KiDgman,  1891-96.  R.,  91,  2906; 
93,  2664;  93,  3140;  94,  2464;  95,  3192. 

Maj.  W.  S.  Staaton,  1896-98.  R.,  96,  3139;  97, 
3274;  98,  2801. 

Capt.  G.  D.  Fitch,  1899-1901.  R.,  99,  3133;  00, 
4166. 

Maj.  T.  W.  Symons,  1901-03.  R.,  01,  3360;  03, 
2326. 

Maj.  T.  A.  Bingham,  1903-04.    R.,  03,  2166. 

1st  Lt.  P.  S.  Bond,  1904.    R.,  04,  3337. 

Col.  H.  M.  Adams,  1904-08.  R.,  05,  2395;  06, 
1944'  07  2119 

Lt.  Coi.  W.'l.  Fist,  1908-09.  R.,  08,  2194;  09, 
2167. 

Capt.  W.  L.  Guthrie,  1910-11.  R.,  10,  2328;  11, 
2631. 

Col.  J.  G.  Warren,  1912-.    R.,  13,  2740. 

Assistants: 

W.  S.  Malcolm,  captain  of  TJ.  S.  dr.  boat  on  Lake 
Ontario,  1857,  S.  D.  42,  35th,  Ist,  p.  142  et  seq. 
Capt.  J.  A.  Smith,  1866,  66,  It,  170. 

ESTIMATES.    (See  Projects.) 

Est.,  1838,  masonry  superstr.,  150,000,  74,  254   . 

By  Maj.  Bowen,  dr.,  t35,000;  repairs,  $10,000; 
closmg  the  entrance  bet.  e.  p.  and  e.  shore,  $30,000, 
69,  41, 178. 

By  Maj.  McFarland,  dr.,  $15,000;  an.  repairs, 
$2,000,  79, 1730. 

EXPENDITURES. 

1857.  Repairs  to  dr.  and  scows,  $164.44,  S.  D. 
42,  36th,  1st,  p.  140. 

OPERATIONS.! 

1839-33.  640'  of  w.  p.,  80'  e.  p.,  160'  ).,  and  a 
portion  of  the  break'rs  constr.,  74,  253. 

1833-35.  Ps.  completed;  300'  crib  protection 
built;  dr.  in  H.,  74,  253. 

1835-38.    Dr.,  74, 253,  254. 

1844-45.  Repairs;  operations  suspended,  66, 
4;  74,  264. 

1853-53.  Repairs  to  e.  chan.  and  H.  ps.;  con- 
dition of  the  work,  S.  D.  42,  35th,  1st,  pp.  139, 145; 
74,  264. 

1856-67.  6,233  0.  y.  dr.,  S.  D.  42,  35th,  1st, 
pp.  140,  144 


1866-67.  400'  w.  p.  rebuilt;  dr.;  condition  of 
work,  66,  iii,  16;  67,  238. 

1867-68.  440'  w.  p.  rebuilt;  wreck  removed 
from  Chan.,  68,  45,  248. 

1868-69.  776'  w.  p.  rebuilt;  dr.  in  chan.,  69, 
40, 178. 

1869-70.  6,209  c.  y.  dr.;  130'  added  to  w.  p.; 
condition  of  ps.,  70,  53,  204,  205. 

1870-71.  312'  e.  break'r  rebuilt;  repairs,  71, 
60,232. 

1873-73.  24,891  c.  y.  dr.;  433'  a.  break'r  re- 
built, 73,  47,  364. 

1873-74.  16,808  c.  y.  dr.;  158'  e.  break'r  re- 
built, 74,  54,  254. 

1874-75.  44,977  0.  y.  dr.;  363'  e.  breai'r  re- 
built; condition  of  work,  75,  69,  337,  338. 

1875-77.  Repairs;  sand-catcher  constr.,  76, 
111,  ii,  588;  77, 118,  980. 

1877-78.  200'  w.  p.  rebuilt;  sand^iatcher 
constr.,  78, 133, 1276. 

1879-80.    826  1.  f.  w.  p.  superstr.  rebuilt,  80, 
2209. 
1880-81.    13,000  c.  y.  sand  dr.,  81,  2441. 
1881-83.    29,000  c.  y.  sand  dr.;  100  1.  f.  catch- 
sand  fence  built,  83, 2446,  2447. 

1883-83.  Fotmdations  for  cribs  and  constr.  of 
same  in  progress;  1,245  c.  y.  dr.,  83, 1945. 

1883-84.  330 1. 1.  p.  extension  built;  1,991  o.  y. 
dr.,  84,  2140.- 

1884-86.  200  1.  f.  p.  extension  completed,  85, 
2276. 

1885-86.  200  1. 1  p.  superstr.  completed;  sand 
fences  repaired,  86, 1890. 

1886-87.  13,224  o.  y.  dr.  and  ps.  extensively 
repaired,  87,  2377. 

1887-88.  Dr.  by  centrifugal  pump;  reconstr. 
of  e.  p.  superstr.  begun  by  hired  labor,  88,  2076. 

1888-89.  E.  break'r  deck  completed;  repairs 
to  scow,  and  to  e.  and  w.  ps.,  89,  2412. 

1889-90.  Renewal  of  w.  p.  superstr.  com- 
pleted; 23,386  c.  y.  dr.,  90,  2866. 

1890-91.  500  1. 1.  of  superstr.  renewed  on  e.  p.; 
repairs  to  outer  end  of  w.  p.;  minor  repairs  to  ex- 
istmg  works,  91,  2907. 

1891-93.  640  1.  f.  of  e.  break'r  superstr.  re- 
newed; repairs  to  lighthouse  crib  on  w.  j.;  11,219 
c.  y.  dr.,  93,  2570. 

1898-93.    94,071  c.  y.  dr.,  93,  3144;  and  800 
trees  planted  on  the  beach  w.  of  the  js.,  93,  3145. 
1893-94.    16,379  o.  y.  dr.,  94,  2462. 
1894-96.    366  1.  f.  superstr.  of  w.  break'r  re- 
newed and  dr.  plant  repaired,  96, 3196. 
1896-96.    45,783  c.  y.  dr.,  96,  3143. 
1896-97.    48,620  c.  y.  dr.,  97, 3274. 
1897-98.    1,000  c.  y.  dr.,  and  repairs  and  alter- 
ations made  to  dr.  plant.,  98, 2802. 

1898-99.  B.  and  w.  ps.  repaired;  nearly  6,000 
.c.  y.  dr.,  99, 3133. 

1899-00.  3,305  c.  y .  dr.,  repair  of  ps.  completed, 
and  dr.  plant  repaired,  00,  4166. 
1900-01.  21,602c. y.dr.;  ps. repaired, 01, 3361. 
1901-03.  19,605  o.  y.  dr.;  ps.  repaired,  03, 2326, 
1903-03.  6,060  0.  y.  dr. ;  ps.  repaired,  03, 2155- 
2166. 

1903-04.    10,045c.y.dr.;  ps. repaired, 04, 3337- 
.3338 
1904-06.    14,260e. y.  dr.;  ps. repaired, 06, 2396. 
1906-06.    Repairs  to  ps.  and  e.  break'r,  06, 
1944. 
1906-07.    7,380  c.  y.  dr.,  07,  2119. 
1907-08.    Repairs  to  ps.,  08,  2194. 
1908-09.    Repairs  to  ps.,  09,  2167. 
1909-10.    Repairs  to  ps.  and  plant;  4,815  c.  y. 
dr.,  10,  2328-2329. 

1910-11.  Repairs  to  ps.;  6,885  c.  y.  dr.,  11, 
2531—2532. 

1911-13.  Repairs  to  ps.;  19,126  o.  y.  dr.; 
building  of  material  scow  begun,  13,  2740. 

PHYSICAL  CHARACTERISTICS. 

Bar  at  entrance  of  B.,  as  shown  by  sur.  of  1828,  74, 
253. 

Shoaling  as  shown  by  surs.  of  1844  and  1848,  74, 
264. 

Formation  of  bar  and  spit  of  sand,  66,  ill,  16,  iv, 
170;  75,  338.  Cause  of  formation  of  spit,  66,  iv, 
172. 


1  History  of  work,  74,  253;  76,  ii,  588. 
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Character  of  bed  of  H.,  73, 364. 

The  principal  obstacle  to  the  mainten.  of  chan. 
the  sand  bonie  Into  its  outer  end  by  the  prevailing 
nw.  winds,  97, 3274. 

Condition  of  works,  and  d.  of  water,  01, 3361:  06, 
705, 1945;  11, 2532. 

Shoaling;  limiting  d.  12'  m.  1.  w.,  13,  2740. 

Nearly  landlocked  B.,  27  m.  w.  of  Oswego  H.;  2* 
m.  1.,  §  to  IJ  m.  w.,  with  d.  18'-40',  oonnected  with 
lake  Ontario  by  chan.  1,800'  1.,  bet.  and  beyond 
parallel  ps.,  13, 1130. 

PLANS.    (See  Projects.) 

Por  a  masonry  superstr.,  1838,  74,  254. 

By  Maj.  Bowen,  renewal  of  all  decayed  superstr., 
finishing  e.  break'r,  completion  of  shore  end  of  w.  p., 
and  dr.  chan.  to  12',  70, 205. 

By  Maj.  McFarland,  dr.  chan.  to  12',  and  for  an. 
repairs  to  eventually  replace  the  superstr.,  79, 1730. 
Correspondence  relative  to  the  Imp.,  S.  D.  42,  35th, 
1st,  pp.  142-147. 

PRIVATE  WOBK. 

Dr.  in  front  of  Northern  Central  Railway  Co.  coal 
trestledone;  700c.  y.  removed  by  U.S.  dr.  FronU- 
nac,  cost  paid  by  EK.  co.,  13, 2740. 

PROJECTS.    (See  Plans.) 

By  Capt.  T.  W.  Maurice,  1828, 2  break'rs  from  the 
6.  and  w.  shores,  1,400'  and  2,200',  respectively,  ap- 
proaching each  other,  leaving  an  opening  of  about 
500';  andparaUelps.  from  the  ends  to  define  chan- 
nelway :  est.,  $71,931.26, 76,  ii,  589.  Eesults  expected 
not  realized,  74,  263.  1833,  for  dr.  chan.  15'  x 
ISO'  X  1,500';  est.,  $20,000,  74, 253. 

By  Maj.  J.  D.  Graham,  1857,  repairs  to  existing 
ps.  and  for  dr.;  est.,  $40,806,  S.  D.  42,  35th,  1st,  pp. 
139,  141,  176;  $53,161.80,  66,  4.  Modified  by  Maj. 
Blunt  to  extend  the  w.  p.  and  dr.  chan.  to  12';  est., 
$80,000,  in  addition  to  Maj.  Graham's  est.,  66,  iv, 
171, 173, 174;  67, 238. 


After  app.  $351,771.80,  Maj.  McFarland  proposed, 
1881,  extension  of  the  e.  and  w.  ps.  to  15'  curve  and 
d.  chan.  to  16'  by  dr.;  est.,  $100,000,  81, 2442;  87, 
2376. 

In  1889  Capt.  Palfrey  est.  that  for  mainten.  of  ex- 
isting works,  dr.  satire  space  bet.  ps.  to  hard  bot- 
tom, giving  a  Chan.  15'  x200'  e.  1.  w.,  would  require 
over  and  above  prior  app.,  $54,000,  89,  2413,  2414. 

In  1891  Capt.  Kingman  est.  $58,000  for  completion 
of  proj.,  91, 2908. 

By  Chief  of  Engineers,  1896,  modification  of  proj. 
to  provide  that  when  the  2  ps.  had  been  extended 
to  539',  d.  of  15'  was  to  be  obtained  and  maintained 
by  dr.  without  further  extension  of  the  ps.;  funds 
then  available  to  be  applied  to  dr.  15'  x  160'  bet.  the 
ps.,  flaring  to  250'  at  the  16'  curve;  and  for  mainten. 
of  ps.  and  the  U.  S.  dr.  plant,  97, 3274;  98, 2801.-2802. 

By  Capt.  Pitch,  1899,  redr.  15'  x  160',  e.  1.  w., 
flarmg  to  250'  at  the  16'  cmrve;  and  for  repairs  to  ps.; 
est.,  $9,300.  Remainder  of  app.  of  1899  intendealor 
mainten.,  99, 3133. 

By  Col.  Adams,  1907,  rebuilding  with  concrete 
superstr.  of  about  684'  of  w.  p.  and  854'  of  e.  p.;  est., 
$42,500,  07,  2119. 

SURVEYS. 

By  Capt.  Maurice,  1828,  74,  263;  1844  and  1848, 
74, 254. 

Ex.  by  Capt.  Smith,  66,  iv,  170.  Eesults,  66, 
iv,  174. 

By  Ma,j.  Wilson,  73, 256;  76, 338. 

Soundings  by  Capt.  Kingman,  1894,  94, 2468. 

Minor  surs.,  98, 2802;  99,  3133. 

Pre.  ex.  and  sur.  au.  act  June  26,  1910,  of  Great 
SodusB.,N.Y.,  13,1137. 

Maps: 

01  Great  Sodus  B.  H.,  76,  il,  588;  June  30, 1879, 
79, 1730. 

81,  244^;  94,  2468. 

8  charts,  of  H.  in  Lake  Sm^ey  also. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1130. 


RBr-45(b)  BLACK  CREEK  SHOAL,  LAKE  ONTARIO. 


ENGINEERS. 

Clilet  ot  Engtneeis.    R.,  93, 420. 

In  cbarge.    Capt.  D.  C.  Kingman,  1892.    B., 
93, 3428. 

Assistant.    W.  P.  Tudson.    R.,  93,3429. 


FHTSICAIi  CHARACTEBISTICS. 

4  m.  w.  of  Little  Sodus. 

SURVET. 

Sur.  of  Black  Creek  Shoal,  made  1891,  by  Capt. 
Kjngman,  93,  342S. 


RRr^e  LITTLE  SODUS  BAY  HARBOR,  N.  Y.» 


APPBOPRIATIONS. 

1852,  !!$10,000.00,  66,  ill,  29. 

1864,  a  4, 101.  36,  act  Apr.  9. 

1866,  33, 840.  41,  66,  lil,  16,  2! 

1867,  50,000.  00,  67,  33. 

1869,  *1, 600. 00,  act  Apr.  10. 

1870,  5,000.00,70,53. 

1871,  15,000.00,71,61. 

1872,  16,000  00,73,47. 

1873,  15,000.00,73,48. 

1874,  16,000.00,74,55. 
1876,  10,000.00,75,69. 
1876,  6,000.  00,  76,  111. 

1878,  10,000.00,78,133. 

1879,  5,000.00,79,176. 

1880,  20,000.00,80,2211. 

1881,  20,000  00,81,2445. 

1882,  25,000.00,83,2449. 


1884, 
1886, 
1888, 
1890. 
1892, 


1902, 
1904, 
1906, 
1907, 

i9io: 

191i: 


$10,000.00, 

12,500.00, 

16,000  00, 

13,000.  00, 

6,000.  00, 

8,000.  00, 

8,000.  00, 

5,600.00, 

26,000.00, 

*2,000.00, 

30,000.  00, 

75,000.00, 

30,000.00, 

30,000.00, 


84,  2142. 
86,  1892. 
88,  2082. 
90,  2861. 
93,  2579. 

95,  3203. 

96,  3149. 
99,  3136. 

03,  2328. 

04,  3340. 

05,  2398. 
07,2121. 

10,  2331. 

11,  2534. 


Total,  530,441.77  (incl.  misc.,  $530,464.47  .13, 
2742). 


*  Allotment. 

'  Sur.— R.,  Jan.  2, 1829,  est.  $32,327.5! 


(H.  D.  482,  55th,  2d.) 


2  S.  D.  42,  35th,  1st,  p.  147. 
9  Relibf  claims. 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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COMMERCE. 

Important,  S.  D.  42,  36tli,  1st,  p.  148;  66,  iv,  175; 
67,238. 

Availability  as  a  H.  of  reluge,  S.  D.  42,  35th,  1st, 
p.  148;  68,  248;  69, 175. 

C.  importance  of  Little  Sodus  B.,  66,  iv,  170;  68, 
248;  75, 342;  79, 1731. 

B.  ps.  not  deemed  necessary,  66,  iv,  170, 172, 175. 

The  value  of  the  C,  1895,  8268,800,  96,  3149. 

63,501 1.  of  coal  shipped,  1806,  97,  3276. 

In  1897,  68,888  t.,  98,  2804. 

Chiefly  coal,  99,  3136. 

Decrease,  owing  to  coal  miners'  strike,  01,  3363. 

Proj.  has  had  material  effect  in  controlling  rates 
on  buLc  commodities,  13, 1131. 

1902,  53,000±  t.;  1905,  105,000±  t.;  1908,  154,000± 
t.;  1911, 134,000±  t,  18, 1131. 

CONTRACTS. 

1866.  A.  P.  Grant,  dr.;  J.  W.  P.  AUen,  towing 
scows;  R.  Nelson  Gere,  materials  and  labor;  On- 
tario Iron  Works,  materials  and  labor;  J.  N.  Col- 
lins &  Co.,  materMs  and  labor,  66,  iv,  177. 

1867.  W.  J.  Baker,  dr.,  24$,  67,  243.  J.  N. 
Collins  &  Co.,  materials;  S.  B.  Robinson,  labor; 
C.  R.  Parsons,  materials;  R.  R.  Dodge,  materials, 
68,  252. 

1868.  R.  R.  Dodge,  materials;  R.  R.  Dodge, 
materials  and  labor;  Hart  &  Jennings,  materials, 
68,  251. 

1869.  Hart  &  Jennings,  materials  and  labor; 
John  King,  materials  and  labor,  69, 177. 

1871.  E.  H.  French,  materials  and  labor;  E.  H. 
French,  dr.,  71, 233. 

1878>  Post  &  Henderson,  materials;  C.  J.  De 
Graw,  materials,  73, 267.  H.  J.  Mowry,  materials, 
73, 367. 

1873.  T.  B.  Hart,  materials,  73,  367. 

1874.  C.  J.  De  Graw,  materials  and  labor,  75, 
341. 

1875.  0.  T.  De  Graw,  materials  and  labor,  75, 
342. 

1879.  C.  F.  Dunbar,  dr.,  ISif  c.  y.,  80,  2212. 

1880.  W.  D.  Taylor,  iron,  81,  2446.  H.  J. 
Myers  and  H.  C.  Post,  timber,  81,  2446. 

1881.  D.  W.  McConnell,  dr.,  17f0  c.  y.;  R.  J. 
Myers  and  H.  E.  Post,  timber;  W.  D.  Taylor,  iron, 
81,2446. 

1883.  Kelly  &  Bennerman,  p.  extension,  83, 
1947.    A.  J.  Packard,  iron,  83, 1946. 

1895.  E.  J.  Hingston,  dr.  10,000  o.  y.,  at  47((! 
0.  y.,  p.  m.,  95,  3202. 

1897.  W.  J.  Daly,  dr.,  49.9  and  18(|;  c.  y.,  s.  m., 
97, 3277. 

1903.  Buffalo  Dredging  Co.,  extending  e.  p., 
unit  prices  listed,  03,  2159. 

DOCUMENTS.    (Not  published  in  reports.) 

S.  D.  16,  34th,  3d.  R.  of  Maj.  J.  D.  Graham  for 
1855-56.    S.  D.  42,  35th,  1st,  p.  148. 

ENGINEERS. 

Chief  ot  Engineers: 

Letter  to  ofBcer  in  charge,  directing  him  to  carry 
out  the  wishes  of  the  "Ontario  Bay  HarlDor  Imp. 
Assn.,"  S.  D.  42,  35th,  1st,  p.  150. 

B.,  66,  4,  ii,  41,  42,  ill,  1629;  67,  33;  68,  45;  69, 
41;  70,  53;  71,  61;  73,  47;  73,  47;  74,  64;  75,  59; 
76,  111;  77,  118;  78,  133;  79,  176;  80,  132;  81, 
318;  83,  312;  83,  321;  84,  325;  85,  350;  86,  344; 
87,  310;  88,  283;  89,  335;  90,  303;  91,  380;  93, 
359;  93,  412;  94,  386;  95,  421;  96,  378;  97,  475; 
98,  464;  99,  S45;  00,  614;  01,  595;  03,  616;  03, 
669;  04,  624;  05,  632;  06,  706;  07,  728;  08,  773; 
09,  809;  10,  894;  11,  947;  13, 1130. 

In  charge: 

Capt.  T.  W.  Maurice,  1828;  74,  256. 

Maj.  W.  Tumbull,  1846;  S.  D.  42,  35th,  1st,  pp. 
3,  22;  74,  266. 

Maj.  J.  D.  Graham,  1857;  68,  4.  R_  S.  D.  42, 
35th,  1st,  p.  147. 

Maj.  C.  E.  Blunt,  1866-69;  66,  ii,  41.  R.,  66, 
iv,  170,  172,  175:  67,  237,  243,  267;  68,  247,  251,  252. 
Maj.  M.  D.  MoAlester,  1869;  69, 170. 

Cfapt.  F.  Harwood,  1869;  69, 170. 

Maj.  N.  Bowen,  1869-71;  69,  170.  Bh  69,  175; 
70, 207. 


Maj.  J.  M.  Wilson,  1871-76.  B.,  71,  233;  73, 
267;  73,  367;  74,  255;  76,  341. 

Maj.  W.  MoFarland,  1876-83.  E.,  76,  ii,  691; 
77,  981;  78,  1276;  79,  1781;  80,  2210;  81,  2443; 

83,  2448. 

Lt.  Col.  H.  M.  Robert,  1883-85.    E.,  83,  1946; 

84,  2142. 

Capt.  E.  Maguire,  1885-87.  B.,  86,  2276;  86, 
1891. 

Capt.  C.  F.  Palfrey,  1887-90.  E.,  87,  2379;  88, 
2079"  QQ  2415. 

Maj.  m'.  B.  Adams,  1890.    E.,  90,  2858. 

Capt.  D.  C.  Kingman,  1891-95.  B.,  91,  2909; 
93,  2572;  93,  314fl;  94,  2470;  96,  3198.- 

Maj,  W.  S.  Stanton,  1896-98.  B.,  96,  3145;  97, 
3276;  98,  2804. 

Capt.  G.  D.  Fitch,  1899-1901.  B»  99,  3135;  00, 
4168. 

Maj.  T.  W.  Symons,  1901-03.  E.,  01,  3363;  03, 
2327. 

Maj.  T.  A.  Bingham,  1903-04.    B.,  03,  2167. 

1st  Lt.  P.  S.  Bond,  1904.    R.,  04, 3339. 

Col.  H.  M.  Adams,  1904-08.  E.,  06,  2397;  06, 
1946"  07  2121 

Lt.  Cof.  W.  ii.  Fisk,  1908-09.  E.,  08, 2196;  (Col.) 
09,2168. 

Capt.  W.  L.  Guthrie,  1909-11.  B.,  10,2330;  11, 
2533 

Col.  J.  G.  Warren,  1912-.    E.,  18, 2742. 

Assistants: 

Lt.  B.  D.  Greene,  1870,  70, 208. 
1st  Lt.  W.  L.  Guthrie,  09,  806. 

ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.  Bowen,  repairs,  S25,000,  69,  41, 175. 
By  Maj.  MoFarland,  p.  extension,  $60,000,  79, 

1731. 

OPEBATIONS. 

1854.  240 1.  f.  w.  p.;  dr.,  S.  D.  42,  35th,  1st,  p. 
147,74,256. 

1866-67.    60 1.  f.  w.  p.;  dr.,  67, 237. 

1867-68.  650 1.  f.  w.  break'r  and  500 1.  f.  w.  p.; 
dr.,  68,  46,  247. 

1868-69.    300 1.  (.  w.  p.;  dr.,  69,  41,  175. 

1869-70.    120 1.  f.  w.  p.;  repairs,  70,  63,  207. 

1870-71.  2101.  f.w.  break'r;  100' of  superstr.; 
repairs,  71,  51,  233. 

1871-73.  30 1. 1.  w.  p.;  22,625  o.  y.  dr.;  repairs 
to  w.  p.  and  break'r,  73,  47,  257. 

1873-73.  270  1.  f.  e.  p.;  1,783  o.  y.  dr.;  210'  of 
superstr.,  73,  47,  367. 

1873-74.  240  1.  f.  e.  break'r  and  243  1.  f.  e.  p.; 
170'  of  superstr.;  dr.,  74, 55,258. 

1874^76.  540  1.  f.  e.  break'r;  1,592  c.  y.  dr.; 
130'  of  superstr.;  repairs,  75,  69,  341. 

1876-76.  660  1.  f.  e.  break'r;  795'  of  superstr., 
76,111,11,591. 

1876-77.    Repairs,  77, 118,  981. 

1877-78.    150 1.  f.  e.  p.;  repairs,  78, 133, 1276. 

1878-79.    Repairs,  79, 176. 

1879-80.  PiUingplacedine.p.;  1,000 1.  f.  w.  p. 
superstr.  built;  9,678  c.  y.  dr.,  80, 2210. 

1880-81.  Work  on  ps.  and  di.  continued,  81, 
2444. 

1881-83.  E.  p.  extended  767'  and  w.  p.  242'; 
40,000  0.  y.  sand  dx.  from  ohan.  bet.  ps.,  83, 2448. 

1883-83.  B.  p.  extended  360'  and  w.  p.  150', 
83,1946. 

1883-84.  W.  p.  extended  120',  e.  p.  240',  84, 
2142. 

1884-86.  100  1.  f.  cribwork  added  to  w.  p.  and 
riprap  foundation  laid  for  remainder  of  extension, 
85,2277. 

1886-86.  W.  p.  extended  100'  and  200  1.  f. 
superstr.  built,  and  st.  dike  built  bet.  end  of  e. 
break'r  and  shore,  86, 1891. 

1887-88.  '200  1.  f.  of  stake  and  fascine  shore 
revet,  built;  6121.  f.  of  e.  p.  superstr.  rebuilt;  outer 
end  of  w.p. repaired,  and  minor  repairs  to  deck  of  e. 
break'r,  88,  2081. 

1888-89.  3  pockets  in  w.  p.  reballasted  and 
1,020 1.  f.  of  superstr.  renewed;  980 1.  f.  of  e.  break'r 
superstr.  renewed,  89, 2416. 

1889-90.    Repairs  to  e.  and  w.  ps.,  90,  2859. 

1891-93.  800  1.  f.  of  e.  break'r  superstr.  built; 
641  0.  y.  of  hardpan  and  7,257  o.  y.  of  sand  dr.,  93, 
2579. 
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1893-94.    14,367  0.  y.  dr.,  94,  2474. 

1895-96.  (History  of  works  ol  imp.,  96,  3145.) 
10,638  o.y.  dr.,  96,3145. 

1896-97.    21,080  c.  y.  dr.,  97,  3276. 

1897-98.  28,384  c.  y.  dr.  and  minor  repairs 
made  to  both  ps.,  98,  2804. 

1898-99.  Over  8,000  c.  y.  dr.;  o.  and  w.  ps. 
repaired,  99, 3135. 

1899-00.    Dr.  plant  repaired,  00,  4168. 

1900-01.    7,950  0.  y.  dr.,  01,  3363. 

1901-08.  6,440  0.  y.  dr.;  decking  of  both  ps. 
repaired,  03,  2327. 

1903-03.  19,345  0.  y.  dr.;  work  on  repair  and 
extension  of  ps.,  03,  2157. 

1903-04.  Work  on  p.  extension  in  progress,  04, 
3339. 

1904r-O6.  P.  extension  work  in  progress;  re- 
pairs to  ps.  and  break'r  made;  4,210  c.  y.  dr.  from 
e.  side  of  chan.,  OS,  2397. 

1906-06.  Extension  of  300'  e.  p.  completed; 
replacifig  of  635'  superstr.  completed;  repairs  made 
to  old  ps.;  18,335  c.  y.  sand  dr.,  06, 1947. 

1906-07.    Minor  repairs  made  to  ps.,  07,  2121. 

1907-08.  150'  concrete  superstr.  placed  on  w. 
p.  and  120'  placed  on  e.  p.,  08, 2196. 

1908-09.  176'  superstr.  placed  on  w.  p.,  150' 
on  e.  p.,  and  60 1.  f.  old  superstr.  torn  out  on  e.  p., 
09,  2168. 

1909-10.  21,780  c.  y.  dr.;  418 1.  f.  superstr.  put 
in  w.  p.  and  362 1.  f.  in  e.  p.,  10,  2330. 

1910-11.  27,876  o.  y.  dr.;  640  I.  f.  superstr. 
placed  in  w.  p.,  11, 2633. 

1911-13.  150  1.  1.  concrete  superstr.  placed  in 
e.p.andl501. f. inw. p.;  17,240c. y. dr.;  repairsto 
floating  plant,  13, 2742. 

PHTSICAI,  CHAKACTERISTICS. 

General  description,  S.D.  42, 35th,  1st,  p.  148. 

Condition  of  the  B.  as  shown  by  the  sur.  of  1828, 
74  256. 

D.  of  water,  66,  iii,  16,  Iv,  175. 

Chan,  requires  more  or  less  dr.  an.  because  of  sand 
movement,  00,  4168. 

Description  of,  01,  595. 

Chan.  d.  16',  m.  1.  w.,  07, 2121. 

High  seas  washed  16  face-wall  blocks  from  e.  and 
w.  ps.  into  lake,  16  of  which  were  recovered,  08, 
2196. 

Nearly  landlocked  B.,  13  m.  w.  of  Oswego,  2  m.  x 
i-J  m.  X  18-50',  connected  with  Lake  Ontario  by 
Chan.  2,300'  1.,  and  beyond  parallel  ps.,  13, 1130. 

PliANS.    (See  Estimates  and  Projects.) 

By  Maj.  Bowen,  restoration  of  ps.  and  the  re- 
building of  the  breakers,  69,  41, 175. 

By  Maj.  McFarland,  extension  of  ps.  to  12'  curve, 
79, 1731. 

PRIVATE  (COKPOBATE)  WORK. 

Organization  of  Ontario  Bay  Harbor  Imp.  Assn., 
1857,  to  aid  in  the  imp.  of  Little  Sodus  B.,  by  join- 
ing its  capital  (about  $6,000)  to  the  U.  S.  app., 
S.  D.  42,  35th,  1st,  pp.  148, 150, 162, 153. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Capt.  Maurice,  1829,  to  close  one  of  2  openings 
into  the  B.  by  a  dike  130  y.  long;  also  for  the  constr. 


of  2  parallel  ps.,  each  290  y.  long;  est.,  132,327.59, 
74,256. 

By  Maj.  Graham,  1857,  (1)  completion  of  w.  p.; 
(2)  constr.  of  an  e.  p.,  with  cribs  10'  x  20'  x  32';  (3) 
dr.  chan,  to  12';  est,  162,602.18,  S.  D.  42,  36th,  1st, 
pp.  147, 148;  76,  ii,  692. 

By  Maj.  Blunt,  extension  of  w.  p.  and  connection 
with  w.  shore  an&  dr.  a  chan.  12'  x  400'  (deeming 
an  e.  p.  unnecessary);  est.,  $80,000,  66,  iii,  16,  iv, 
170, 176. 

By  Maj.  Bowen,  constr.  of  an  e.  p.  parallel  to 
and  250'  from  the  w.  p.,  connected  at  its  inner  end 
with  the  e.  shore  by  a  break'r;  est.,  $62,100,  71, 234; 
73, 257. 

"The  proj.,  adopted  in  1881,  was  an  expansion  of 
the  earlier  proj.,  and  proposed  to  furnish  a  chan. 
of  entrance  not  less  than  15'  by  the  closure  of  one 
side  ol  the  B.  by  a  lateral  p.  of  cribwork  filled  with 
St.,  in  connection  with  2  parallel  ps.  extending  out 
into  the  lake,  79,1731;  81,2444;  87,2379.  Amount 
est.  to  complete  proj.,  $32,500,  86,  344,  1892;  87, 
2381.  Increased  to  $46,600  in  1889,  89,  2417;  and 
to  $58,500  in  1891,  91,  2911. 

In  1896  the  Chief  of  Engineers  au.  that  the  then 
available  funds  might  be  applied  to  redr.  in  main- 
ten,  to  16'  X  150'  &t.  the  ps.  and  170'  through  a 
hardpan  shoal  toward  the  outer  ends  and  in  ad- 
vance of  them,  and  to  making  necessary  repairs  to 
and  mainten.  of  ps.  and  break'r,  and  to  dr.  plant, 
98,  2804. 

Act  June  13, 1902,  au.  extension  of  e.  p.  300',  03, 
2328. 

Act  Mar.  3,  1905,  au.  rebuilding  600'  e.  p.,  06, 
2397. 

Act  Mar.  2,  1907,  au.  rebuilding  1,747'  w.  p.  and 
461'  e.  p.  with  concrete;  est.,  $70,000,  07,  2121. 

At  1912,  ps.  260'  apart;  w.  p.  1,747'  1.,  e.  p. 
1,810'  1.,  projecting  beyond  shore  1,550'  and  1,810', 
resp.;  w.  break'r  469'  I.,  but  entirely  buried  in 
sand  and  not  maintained;  e.  break'r  1,680'  1.,  18, 
1131. 

SECRETARY  OF  WAR. 

Circular  from  War  Dept.  stating  conditions  upon 
which  operations  may  be  carried  on  imder  direc- 
tion of  the  oihcer  in  charge  to  the  limit  of  funds 
provided  by  the  State,  by  municipal,  or  private 
parties,  S.  D.  42,  36th,  1st,  p.  161. 

SUB  VETS. 

Included  in  sur.  of  Hs.  on  the  s.  shore  of  Lato 
Ontario,  bet.  the  Genesee  and  Oswego  Rs.,  made  by 
Capt.  Maurice,  1828,  74,  255,  256;  76,  ii,  691. 

By  Maj.  Tumbull,  1846,  74,  256. 

Besur.,  1852,  74,  256. 

Soundmgs,  1866,  66,  Iv,  175. 
•  By  Lt.  Greene,  1870,  70,  208. 

By  Maj.  Wilson,  1872,  74,  257. 

Minor  surs.,  96,  3202;  97,  3276;  99,  3135;  00, 
4168. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1132. 


Maps: 

Of  Little  Sodus  H., 
79, 1731. 
81,2446. 


76,  ii,  591;  June  30,  1879, 
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APPROPRIATIONS. 


1826, 

s $200. 00 

act  May  20. 

1827, 

3  33,348.64 

1828, 

9,683.39 

1829, 
1831, 

7,472.00 
'22,016.84 

66,  iii,  29. 

1832, 
1833, 

19,000.00 
8,400.00 

1834, 

$30,000.00 

1836, 

20,000.00 

1837, 

16,000.00 

66,  iii,  29. 

1838, 

46,067.00 

1844, 

20,000.00 

1852, 

40,000.00 

1860, 

>  30,000. 00,  74,  263;  76,  ii. 

1864, 

*25,000.00 

66,  u,  40,  41. 

*  Allotment. 

1  Sur.— R.,  Jan.  22, 1829,  est.  $18,615.46.    (H.  D.  482,  55th,  2d.) 

2  Sur.  '  Four  app. 

3  Imp.  '  Mentioned  in  reports  but  not  in  acts  of  Congress. 


Probably  an  allotment. 


rSee  pp.  14-22  for"! 
Lexplanatlons,  etc.J 
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1866, 
1867, 
1868, 
1869, 
1870, 
1870, 
1871, 
1872, 
1873, 
1»?4, 
187S, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1901, 
1902, 
1906, 
1907, 
1909, 
1909, 
1910, 
1911, 
1912, 


$45,000. 

60,000. 
*20,000. 
*22,276. 

80,000. 

*6,000. 
100,000. 
100,000. 
100,000. 

75,000. 

90,000. 

90,000. 

90,000. 

90,000. 

90,000. 

60,000. 

80,000. 

80,000. 

71,260. 
100,000. 

30,000. 

40,000. 

37,000. 

60,000. 

60,000. 
*10,000. 

51,000. 
100,000. 
100,000. 
100,000. 
*40,000. 
125,000. 

85,000. 

85,000. 


00,  66, 

00,67, 
00,68, 
00,69, 
00,  70, 
00,71, 
00,  71, 
00,78, 
00,  73, 
00,  74, 
00,  75, 
00,  76, 
00,  78, 
00,79, 
00,  80, 
00,81, 
00,88, 
00,  84, 
00,  86, 
00,88, 
00,  90, 
00,93, 
00,  95, 
00,96, 
00,  99, 
00,01, 
00,  03, 
00,  05, 
00,07, 
00,  09, 
00,  09, 
00, 10, 
00,  11, 
00, 13, 


iii,17. 

34. 

46. 

22. 

54. 

51;  74,  264. 

51. 

47. 

48. 

55. 

60. 

HI;  77, 119. 

133. 

177. 

2217. 

2449. 

2456. 

2145. 

1893. 

2085. 

2867. 


3213. 
3157. 
3144. 
3369. 
2331. 
2401. 
2124. 
2171. 
2171. 
2333. 
2637. 
2746. 


TotaI,_2,658,612.87  (inel.  misc.,  $2,662,089.64, 
13,  2746). 

COMMERCE. 

Importance  as  a  H.  of  refuge,  S.  D.  42,  35th,  1st, 
154;  66,  iv,  169;  67,  237;  68,  46,  247;  69,  172;  70, 
214,  218,  267;  71,  237,  238,  242;  73,  261,  266;  73,  372. 

Oswego  7tli  in  rank  in  the  collection  of  TJ.  S. 
customs,  70,215. 

Zdinrank,  79, 1737. 

Public  right  of  free  access  to  new  H.,  70,  221. 

Discussion  of  expediency  of  increasing  d.  of  H. 
so  as  to  admit  vessels  of  14'  draft,  67,  257. 

In  1895  the  extension  of  d.  w.  up  the  R.  had  in- 
creased the  number  of  vessels  visiting  the  H.,  96, 
3211;  and  Oswego  considered  the  most  important 
H.  on  Lake  Ontario,  its  C.  being  greater  than  all 
the  other  American  ports  put  together,  95,  3214. 

In  1896  a  BE.  considered  that  for  the  safety  of 
vessels  entering  the  H.,  as  well  as  for  the  conven- 
ience of  vessels  and  the  transaction  of  business  In  the 
inner  H.  during  storms,  the  proj.  for  constr.  an  e. 
break'r  was  a  worthy  one,  but  the  board  did  not  be- 
lieve that  any  increase  in  C.  had  taken  place  at  the 
H.  during  the  past  few  years;  on  the  contrary,  that 
a  decrease  bad  occurred,  there  having  been  a  falling 
off  of  about  one-half,  approx.,  97, 3281. 

In  1897,  706,805  t.;  entered  and  cleared,  98,  2807. 
Chiefly  coal,  99, 3144. 

Declining,  04, 3367. 

Proj.  reported  to  have  material  effect  in  control- 
ling rates  on  bulk  commodities,  07,  730. 

Diagram  showing  relation  bet.  C.  and  app.,  11, 
2538. 

1910,  758,196  t.,  1911,  869,965  t.,  13, 1134. 

CONTRACTS. 

1866.  A.  P.  Grant,  dr.,  material,  and  labor; 
J.  W.  P.  Allen,  towing  scows;  H.  Gleason,  hire  of 
scows;  Ontario  Iron  Works,  materials;  J.N.Collins 
&  Co.,  materials,  66,  iv,  177. 

1867.  Edwin  Allen,  dr.,  removing  old  crib  and 
st.  67  242 

1868.  D.  C.  dunn,  materials,  68,  250. 

1869.  W.  M.  Piatt,  materials;  Pratt  &  Co., 
materials,  James  Caldwell,  materials,  69, 174. 

1870.  Post  &  Henderson,  materials,  70, 211. 
187'i.    T.  Keeler,  labor  and  materials;    E.  H. 

French  (declined  to  accept),  labor  and  materials; 
E.N.  Gere,  labor  and  materials,  71, 337, 240;  Lever- 


ieh  &  Gardiner,  timber;  C.  J.  De  Graw,  timber;  J. 
King,  materials;  J.  CaldweU,  materials,  73,  260. 

1873.  H.J. Mowry, p. constr.,  73, 371, 377;  74, 
267. 

1881.  J.  H.  Case,  timber  and  st.  filling,  $1.10 
0.  y.,  and  dr.,  75$  o.  y.  F.  B.  Gay,  iron.  G.  Kel- 
logg, removal  of  r.^7  c.  y.,  and  other  material, 
700  c.  y.,.resp.  G.  EeUogg,  timber  and  st.  filling, 
$1.35  c.  y.,  and  dr.,  11.26  o.  y..  F.  Wilson,  iron, 
81,  2451. 

1883.    F.  Wilson,  iron,  83, 1948. 

1883.  F.  Lee,  dr.,  Wi  o.  y.,  84,  2143. 

1884.  Post  &  Henderson,  timber,  84,  2146. 

1893.  Hingston,  Rogers  &  O'Brien,  3,000  o.  y. 
r.  excavation,  $2.75  o.  y.,  p.  m.,  93,  3160. 

1894.  Hingston,  Rogers  &  O'Brien,  r.  excavar 
tion,  $2.76  0.  y.,  p.  m.  ($9,215.25),  95,  3211. 

1897.  W.  J.  Daly,  4,600  o.  y.  r.  excavation,  $3 
0.  y.;  dr.  21,500  o.  y.,  at  150  c.  y.,  98, 2806. 

I9>04.  Daly  &  Harman  Dredging  Co.,  r.  excava- 
tion, $3.90  c.  y.,  06, 2400. 

1906.  Post  &  Henderson  Co.,  timber,  S34.90 
M  f.  b.  m.,  06, 1949. 

1909.  Adams  &  Duford  Co.,  riprap  st.,  700  t., 

09,  2171.  John  J.  Sullivan,  15,000  net  t.  riprap  st. 
(contract  annulled  subsequently  fomonlulfillment), 

10,  2332-2333. 

1910.  A.  W.  Adams,  10,809.21  net  t.  riprap  St., 
700 1.;  A.  R.  HimMey ,  to  transport  st.  from  quarry, 
at  350 1.,  1 1, 2535.  Pioton  Island  Red  Granite  Co., 
75,000  t.  riprap  St.,  660 1.,  11,  2537. 

DEFENSE. 

Ft.  Ontario,  situated  on  e.  side  of  H.,  completely 
.  commands  entrance,  S.  D.  42,  36th,  1st,  p.  154,  70, 
210.    Break'r  wanted  to  form  a  H.  for  U.  S .  Navy  in 
time  of  war,  76,  ii,  699. 

DOCXJMENTS.    (Not  published  in  reports.) 

H.  D.  20, 41st,  2d,  70, 209;  H.  D.  263, 41st,  2d,  70, 
209. 

ENCROACHMENTS. 

Constr.  of  coal  trestle  by  Delaware,  Lackawatma 
&  Western  RE.  Co.  in  H.  formed  by  w.  break'r,  83, 
1949. 

ENGINEERS. 

Cblet  of  Engineers.  R.,  66,  2,  4,  65,  ii,  40,  41 
iii,  17,  29,  iv,  171;  67,  33,  252;  68,  46;  69,  41;  70, 
54,  291;  71,  51,  242,  246,  247;  73,  47,  269;  73,  48: 
74,55;  76,59;  76,111;  77,118;  78,133;  79,176: 
80,  232;  81,  319;  83,  313;  83,  321;  84,  325;  85, 
350;  86,  345;  87,  310;  88,  284;  89,  335;  90,  304: 
91,  382;  93,  360;  93,  412;  94,  386;  95,  421;  96i 
379;  97,  476;  98,  456;  99,  546;  00,  615;  01,  595 
03,  517;  03,  570;  04,  625,  631;  06,  633;  06,  707; 
07,  729;  08,  775;  09,  811;  10,  895;  11,  948;  13, 
1132. 

Boards: 

Board  recom.,  1853,  enlargement  of  H.  by  2  de- 
tached break'rs,  700'  m  advance  and  parallel  to  the 
orig.  work,  and  400'  apart,  and  afterwards  to  be  con- 
nected with  the  shore,  74,  263.  (Lt.  Col.  Kearney 
and  Majs.  Long,  Bache,  and  Tumbull.) 

Board  considered,  1870,  that  the  existing  H.  works 
were  insufficient  for  the  accom.  and  protection  of  C, 
and  that  wharf  room  could  only  be  obtained  by  a 
new  outer  H.,  and  recom.  Maj.  Bowen's  proj.,  70, 
54,  219-222.  (Lt.  Col.  Woodruff  and  Majs.  McFar- 
land  and  Bowen.) 

Board  recom.,  1871,  that  the  work  be  commenced 
on  e.  sec.  and  extended  w.  to  shore,  71, 245.  (Lt. 
Col.  Woodruff,  Maj.  Wilson,  and  Capt.  Harwood. 
Maj.  Wilson  dissenting,  submits  minority  R.,  71, 
248.) 

Board  reconvened,  1871,  to  consider  the  expe- 
diency of  beginning  work  on  the  proposed  p.  at  the 
w.  end.  Board  recom.  that  request  of  the  town  of 
Oswego  (viz,  that  the  work  be  commenced  at  the  w. 
end)  be  acceded  to,  although  still  adhering  to  their 


*  Allotment. 
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opinions  as  to  tlie  advantage  of  beginning  at  the  e. 
end,  71,242.  K.,71,24J-246.  (Lt.  Col.  Woodruff, 
Maj.  Wilson,  and  Capt.  Harwood.) 

CJonvened,  New  York,  Feb.  IS,  1887,  to  report 
upon  removal  of  e.  breai'r  in  Oswego  H.  B.,  87, 
2390.  (Cols.  Casey  and  Abbot  and  Lt.  Col.  Hous- 
ton.) 

BEEH.,  June  6, 1903,  reviewed  B.  of  Maj.  Symons 
on  pre.  ex.  (see  Siirveys),  04,  3369.  Review  oi  E. 
of  Maj.  Bingham  on  est.  of  cost,  Sept.  14,  1903,  04, 
3371. 

^fl  fihst.TB'f't* 

Capt.  Wm.' Smith,  1827;  76,  ii,  596. 

Capt.  T.  W.  Maurice,  1829;  74,  261. 

Lt.  E.  C.  Smead,  1833;  74,  261;  76,  ii,  596. 

J.  W.  Judson,  1838;  74,  262. 

Capt.  Canfleld,  1839;  74,  262. 

Mai.  Wm.  Tumbull,  1857;  76,  ii,  598. 

Maj.  J.  D.  Graham,  1857-65;  66,  4,  iii,  16;  76, 
ii,  699.    B.,  S.  D.  42,  36th,  1st,  163, 158, 165. 

Maj.  C.  E.  Blunt,  1865-69;  66,  ii,  41;  67,  32;  68, 
44;  69,  39;  74,  263;  76,  ii,  599,  600.  B.,  66,  2, 
S5,  56;  ii,  40;  iv,  169,  173,  177;  67,  236,  257;  68, 
246,254. 

Maj.  M.  D.  MoAlester,  1869,  died  Apr.  23,  69,  39. 

Capt.  F.  Harwood,  temporarily  in  charge,  69, 
170. 

Maj.  N.  Bowen,  1869-70;  69,  39;  70,  51;  71,  49. 
B.,  69, 171;  70,  208,  213. 

Lt.  B.  D.  Greene,  1870-71;  71,  49. 

Maj.  J.  M.  Wilson,  1871-76;  71,  49;  73,  46;  73, 
46;  74,  53;  75,  58;  76,  110.  B.,  71,  237,  246,  247, 
248;  73,  259,  266;  73,  371;  74,  261;  75,  345;  76, 
ii,  595. 

Maj.  W.  MoFarland,  1875-83;  76,  110;  77,  117; 
78,  129;  79,  174.  B.,  76,  ii,  694;  77,  982;  78, 
1277;  79,  1732;  (Lt.  Col.)  80,  2212;  81,  2447;  83, 
2449;  83, 1951. 

Lt.  Col.  H.  M.  Eobert,  1883-85.  B.,  83,  1948; 
84,  2143,  2147;  85,  2278. 

Capt.  E.  Maguire,  1885-86.  B.,  86,  2278;  86, 
1892. 

Capt.  C.  F.  P-altrey,  1886-90.  B.,  87,  2381,  2386; 
88,  2082;  89,  2417. 

Maj.  M.  B.  Adams,  1800.    B.,  90, 2862. 

Capt.  D.  C.  Kingman,  1891-86.  B.,  91,  2912; 
93,  2681;  93,  3152;  94,  2476;  96,  3204,  3213. 

Maj.  W.  S.  Stanton,  1896-98.  B.,  96,  3160;  97, 
3278;  98, 2806. 

Capt.  G.  D.  Fitch,  1899-1901.  B.,  99,  3138;  00, 
4170. 

Maj.  T.  W.  Symons,  1901-02.  B.,  01,  3365;  03, 
2330;  04, 3364. 

Maj.  T.  A.  Bingham,  1903-04.  B.,  03,  2160;  04, 
3372 

1st  Lt.  P.  S.  Bond,  1904.    B.,  04,  3342. 

Col.  H.  M.  Adams,  1904-08.  E.,  05,  2400;  06, 
1948'  07  2123 

Lt.  Co'l.  W.  L.  Fisk,  1908-09.  B.,  08,  2198; 
(Col.)  09,  2170. 

Capt.  W.  L.  Guthrie,  1910-11.  E.,  10,  2332;  11, 
2535. 

Col.  J.  G.  Warren,  1911-.    B.,  13,  2744. 

Assistants: 

Capt.  Canfleld,  74,  262. 
E.  J.  Dickson,  70,  213. 

W.  P.  Judson.  B.,  83,  2452;  93,  2594;  93,  3161; 
95,  3216;  96, 3157. 

ESTIMATES.    (See  Projects.) 

1839.  Capt.  Maurice,  break'r  and  pierhead, 
$12,720,  74,  261. 

1833.  Col.  J.  G.  Totten,  paving  break'r  and 
pierhead,  $43,000,  74,  262. 

1833.  Col.  J.  G.  Totten,  masonry  superstr.  for 
p.,  $56,802,  74,  262. 

1836.  Lt.  Smead,  completing  break'r  and 
superstr.,  $111,942,  74,  262;  76,  ii,  597. 

1857.  Maj.  Graham,  for  repairs  of  break'r, 
$46,391,  S.  D.  42,  35th,  1st,  pp.  164-166. 


1861.  Maj.  Graham,  an  outer  break'r,  $463,766, 
76,  ii,  699. 

1861.  W.  S.  Malcolm,  repairs  of  IT.  S.  dr., 
$545,  S.  D.  42,  36th,  1st. 

1866.  Maj.  Blunt,  lor  an.  repairs,  $10,000  to 
$12,000,  66,  iv,  173;  67,  34,  237. 

1866.  Maj.  Blunt,  dr.  to  12',  $100,000  to  $120,000, 
66,  iv,  173. 

1867.  Maj.  Blunt,  d.  H.  to  15',  $26,000,  67, 
252,  267. 

1867.  Maj.  Blunt,  extension  of  lighthouse  p., 
$60,000,  67,  237;  68,  46,  246. 

1869.  Maj.  Bowen,  new  H.  break'r,  $2,500,000, 
69, 172. 

1870.  Maj.  Bowen,  new  H.  break'r,  $1,650,000, 
70  219 

1870.  BE.,  new  H.  breai'r,  per  1.  f.,  $232.89, 
70,  221. 

1870.  Maj.  Bowen,  new  H.  break'r,  per  1.  f., 
$275,  74,  264. 

Statements  of  est.,  1827  to  1874;  74,  261-264. 

EXPENDITUEES. 

Eepairs,  $14,588.17,  66,  ii,  40. 
Repairs,  $17,420.96,  66,  ii,  40. 
Eepairs  and  dr.,  $36,705;  67, 237. 
Eepairs,  79, 1736. 

UBGAL  PBOCEEDIXGS. 

Title  to  land  of  isld.  bet.  Schuyler  and  Van 
Buren  Sts.  ready  for  transfer  to  U.  S.,  99,  3139; 
00,  4171. 

LEGISLATION. 

Of  New  York,  1861,  ceding  jurisdiction  to  the 
U.  S.  of  land  on  which  masonry  p.  and  storehouses 
stand,  76,  ii,  699. 

OPEBATIONS.I 

1837.    Break'r  commenced,  74, 261. 
1839.    Breai'r  completed,  74,  261. 

1830.  St.  break'r  commenced,  74,  261. 

1831.  St.  break'r  continued  and  counterforts 
built,  74,  261. 

1833.  St.  break'r  raised  as  high  as  top  of  p., 
74, 261. 

1836.  1,115  t.  of  limest.  pavement  added  to 
break'r,  74,  262. 

1836.  600'  of  break'r  finished,  74,  262. 

1837.  Work  in  progress,  74,  262. 

1838.  Superstr.  completed,  break'r  and  p.  re- 
paired, 74,  262. 

1844.    Both  pierheads  rebuilt  from  water  line; 
face  of  pg.  repaired,  74,  263. 
1846.    165'  of  superstr.  on  w.  p.  built,  94,  263. 
1853-55.    Repau-s  continued,  74,  263.  - 

1865.  Breach  fully  repaired;  420'  of  w.  p.  to  be 
rebuilt,  74,  263. 

1857.  Eepairs  as  far  as  funds  would  permit, 
S.D.  42,  36th,  1st,  p.  163. 

1868.  Repairs  continued,  74,  263. 
1860-63.    800'  of  p.  rebuilt  and  cribwork  pro- 
tection thrown  around  the  angle,  74,  263. 

1864.  Eepairs  continued;  30  new  cribs  put  in 
and  ballasted;  600'  of  p.  planked,  and  160'  raised 
and  leveled,  66, 65. 

1866.  3  new  cribs  put  in  section  of  old  works; 
649'  of  plank  placed  on  outer  face;  70'  of  p.  raised 
and  leveled;  300'  of  new  cribwork,  66,  ii,  w. 

1866.  Eepairs  and  dr.  in  progress;  chan.  and 
H.  partially  available  for  vessels,  67,  33,  236;  74, 
263. 

1867-68.  Eepairs  and  dr.  in  progress;  greater 
part  of  H.  wiU  have  12'  d.,  68,  246;  74,  264. 

1868-69.  Eepairs  and  dr.  continued;  work  on 
extension  of  p.  commenced,  69,  41, 171;  74,  264. 

1869-70.  437'  of  cribwork  completed  and 
leveled  up  lor  superstr.,  excepting  60'^at  end;  re- 
pairs of  old  break'r,  70,  54,  208,  209. 

1870-71.  One  crib  Cbmpleted;  old  break'r  re- 
paired; lighthouse  p,  finished,  71,  61,  237. 


1  Statements  of  material  used,  73,  261;  73,  372;  74,  266,  266;  75,  345-347;  76,  ii,  594,  595.  Average 
cost  for  the  first  600'  of  p.  for  a  d.  of  19',  $70 1.1.,  next  1,705'  of  p.  for  a  d.  of  20'  to  28',  $159 1.  f.,  74,  265;  76, 
346;  78, 1279.  Cost  per  1. 1.,  1874,  21'  to  22'  in  d.,  $105,  74,  266;  75,  346;  78,  1279.  U.  S.  dr.  sold,  1861, 
for  want  of  funds  to  work  it,  76,  ii,  699. 


["See  pp.  14-22  for"] 
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1871-73.  1,059'  of  cribwork  and  640'  of  su- 
perstx.  completed;  old  p.  repaired;  short  break'r 
placed  in  angle,  73,  47,  259-261. 

1873-73.  750'  cribwork  and  570'  superstr.;  old 
p.  fully  repaired,  73,  48,  371,  372. 

1873-74.  400'  of  cribwork  and  1,125'  of  superstr. 
completed;  counterforts  built;  old  p.  repaired;  sur. 
made,  74, 55,  264-266. 

1874-75.  1,025'  of  cribwork  and  494'  of  su- 
perstr. completed;  counterforts  built;  300'  addl. 
superstr.  partially  finished,  76,  59,  345-347. 

1875-76.  445'  of  cribwork  and  470'  of  superstr. 
completed;  also  300'  of  superstr.  partly  finished; 
repairs  of  old  and  newps.;  counter  forts  built,  76, 
111,  ii,  694,  695. 

1876-77.  210'  of  superstr.  built;  repairs  of  old 
and  new  ps.;  counterforts  built,  77, 118,  982. 

1877-78.  423'  of  superstr.  completed;  repairs 
of  old  and  new  ps.;  counterforts  built,  78,  133, 
lOT,  1278. 

1878-79.  430'  of  cribwork  and  250'  of  superstr.; 
new  and  old  break'r  repaired,  79, 176, 1732-1737. 

1879-80.  747  1.  f.  cribwork  simk  in  extension 
of  new  break'r  and  677  1.  f .  of  same  covered  with 
superstr.;  minor  repairs  made  to  new  break'r, 
se.  portion  of  old  break'r  heavily  riprapped;  400 
1.  f.  of  n.  half  rebuilt  from  foundation  up,  and  220' 
more  repaired;  also  repairs  to  derricks  and  work- 
ing plant,  80,  2212,  2216. 

1880-81.  463  1.  f.  of  cribwork  added  to  o. 
break'r  81  2447. 

1881-83.  4411.  f.  cribwork  added  to  w.  break'r, 
completing  the  same;  7  cribs  sunk  in  extension  of 
the  e.  break'r;  chan.  d.  by  dr.  to  15'  on  w.  side  of 
E.,  83, 2460. 

1883-83.  Extensive  repairs  to  break'r,  U.  S. 
wharf^and  Engineer  property;  6,000  c.  y.  dr.  from 
inner  E.,  83, 1948. 

1883-84.  32,194  c.  y.  dr.  from  inner  H.;  repairs 
to  break'r  and  breaches  therein,  84, 2144. 

1884-85.  1,929  c.  y.  dr.  from  inner  H.;  w. 
break'r  spur  built;  breach  in  break'r  arrested  by 
constr.  of  bulkheads  on  either  side  of  the  injured 
portion,  85, 2278, 2280. 

1885-86.  2  partial  breaches  in  bresik'r  repaired; 
buttress  built  against  parapet  in  H.  face,  86, 1892. 

1886-87.  I^ke  face  of  w.  break'r  parapet 
strengthened;  superstr.  on  shore  arm  repaired; 
repairs  to  lake  arm  and  e.  break'r,  87, 2383. 

1887-88.  846  1.  f.  of  shore-arm  superstr.  re- 
newed; breaches  in  break'r  closed  and  minor  re- 
pairs to  ps.  and  break'r,  88, 2084. 

1888-89.  Minor  repairs  to  outer  w.  break'r; 
repair  and  extension  of  lighthouse  p.,  89,  2419. 

1889-90.  Spur  crib  built  and  placed  on  lake 
front  of  outer  break'r;  277  c.  y.  riprap  placed;  re- 
pairs to  breaches,  decking,  and  lake  arm  of  outer 
break'r;  work  done  by  hired  labor,  90,  2864,  2866. 

1890-91.  1,300  1.  f.  of  outer  break'r  superstr. 
rebuilt;  repairs  to  wharf  and  outer  break'r,  91, 
2914. 

1891-93.  170  1.  f.  of  outer  break'r  superstr. 
rebuilt;  26,845  c.  y.  dr.;  repairs  to  outer  break'r, 
93,  2581. 

1893-93.  Minor  repairs  made  to  ps.  and 
break'r,  93,  3159.  Superstr.  on  the  lighthouse  p. 
extension  renewed,  93,  3159,  3160.  H.  lines  estab., 
About  2,500  c.  v.  r.  excavated,  93, 3160. 

1893-94.  About  1,000  o.  y.  r.  excavated,  2,806 
u.  y.  dr.,  and  break'r  repaired,  94,2482,  2483. 

1894-95.  3,351  c.  y.  r.  excavated,  and  repairs 
made  to  outer  break'r,  95, 3211,  3212. 

1895-96.    Break'r  repaired,  96, 3156,  3157. 

1896-97.  Dr.  in  progress,  face  of  the  break'r 
cleared  and  superstr.  of  the  s.  part  rebuilt,  and 
outer  break'r  repaired,  97,  3278,  3279.  Some  loose 
St.  removed  from  the  chan.  and  r.  excavation  in 
progress,  97, 3279. 

1897-98.  976  0.  y.  r.  excavated;  14,320  c.  y. 
dr.;  outer  break'r  repaired;  35'  of  mner  break'r 
rebuilt,  and  minor  repirs  made,  98, 2806. 

1898-99.  About  8,000  0.  y.  dr.;  3,602  c.  y.  r. 
excavated;  outer  break'r  repaired,  and  p.  repairs 
in  progress,  99,  3138. 

1899-00.  W.  spur  crib  out  down  to  extreme 
1.  1.;  narrowing  of  opening  in  outer  break'r  in 
progress;  preparations  made  for  removEd  of  isld. 
m  H.;  plant  repaired,  00, 4170,  4171. 


1900-01.  Beduction  of  breach  and  general  re- 
pairs to  outer  break'r,  and  removal  of  portion  of 
upper  isld.  in  progress,  01, 3366-67. 

1901-03.  Removal  of  upper  portion  of  isld. 
completed;  5,196  o.  y.  gravel  and  bowlders  re- 
moved; repairs  to  break'r  and  floating  plant,  03 
2330 

1903-03.  Repairs  to  break'rs;  21,445  e.  y.  dr. 
in  outer  H.  by  U.  S.  plant;  87  o.  y.  bowlders  and 
loose  St.  removed  near  head  of  upper  isld.,  03,  2160. 

1903-04.  Repairs  to  break'rs  and  lighthouse 
p.;  7,285  c.  y.  dr.,  04, 3342-43.    ' 

1904-05.  Repairs  to  break'rs;  5  shoals  re- 
moved by  XT.  S.  dr.;  2,600  c.  y.  r.  removed  tmder 
contract,  05, 2400. 

1905-06.  Repairs  to  break'rs;  new  storehouse 
buUt,  06, 1948^a 

1906-07.  Repairs  to  break'r;  dr.  repaired  and 
scows  built,  07, 2123. 

1907-08.  Temporary  repairs  to  break'r  under 
plan  B.;  5,154.9  t.  rubblest.  and  356  t.  cappiag  st. 
placed  under  plan  A,  08, 2199. 

1908-09.  Repairs  to  break'r,  under  plan  A, 
6,685  t.  rubblest.,  5,127  t.  capping  St.,  and  14,092  t. 
riprap  placed;  concrete  blocks  built  and  placed; 
tmiber  work  repaired,  09, 2171. 

1909-10.  38,471.9  0.  y.  riprap  placed;  86  c.  y. 
concrete  placed;  floating  plant  repaired  and  new 
scows  buUt,  10, 2332-33. 

1910-11.  25,130  t.  riprap  placed;  plant  re- 
paired, marine  ry.  built,  St.  crusher  purchased  and 
mstalled;  repairs  to  inner  break'r  and  p.,  11, 
2536-37. 

1911-13.  35,561.16  t.  riprap  placed  on  outer 
break'r:  crib  built  for  narrowing  breach;  redr. 
outer  H.;  plant  repaired;  new  dr.  under  constr.; 
inner  break'r  repaired,  13, 2744-45. 

PHTSICAX  CHABACTEBISTICS. 

Force  of  storms;  S.  D.  42,  35th,  1st,  p.  164,  66, 
56;  ill,  17;  iv,  169;  73,  267;  73,  371;  74,  265;  76, 
ii,  596;  79, 1735. 

Advance  of  shore  line,  68,  246;  70,  64,  209,  210, 
214,  217,  218;  73,  260,  266;  74,  261;  76,  345;  76, 
il,  695. 

Water  curve  of  Lake  Ontario,  73,  372,  373. 

Great  changes  in  d.,  74, 262. 

Local  prevailing  wmds  from  w.  to  uw.,  73,  267. 

Measuremeats  of  height,  velocity,  and  force  of 
waves,  85,  2279. 

Desomition  of,  96, 3214;  96, 3150;  97, 3282. 

The  Ef.  a  most  difficult  one  to  make  in  certain 
winds,  and  a  great  many  wrecks  have  occurred 
about  the  entrance,  95, 3214. 

Inadequacy  of  break'r  to  resist  wave  action  during 
storms,  04, 3364-3366. 

Damage  by  storms,  07,  2123;  08,  2198. 

H.  e.  of  Charlotte  H.,  complises  lower  part  of 
Oswego  E.,  13, 1132. 

PLANS. 

By  BE.,  1853.    (See  Board  of  Engineers.) 
For  extending  lighthouse  p.  n.  into  the  lake  400' 
to  600';  not  recom.  by  Maj.  Blunt,  67,  237. 

PRIVATE  (CITY  AND  STATE)  WORK. 
•  City  voted  $10,000  for  dr.  H.,  S.  D.  42, 36th,  1st,  p. 
166.  ^ 

1846-55.  Repairs  of  ps.  and  dr.  by  city  of 
Oswego,  74,  263. 

Description  of,  95,  3211;  97, 3279. 

Dr.  done  by  N.  Y.,  97,  3279. 

PROJECTS.    (See  Estimates.) 

Early  proj.  since  1827,  74,  261,  262. 

By  J.  W.  Judson,  1838,  removing  shoal  in  chan.; 
recom.  that  the  constr.  of  the  break'r  be  discontin- 
ued and  the  st.  applied  to  the  superstr.  of  p.,  74, 
262;  76,  ii,  696.  v  .       > 

By  Maj.  Graham,  1857,  repairs  and  preservation 
of  H.,  extension  of  wooden  p.  600',  repair  of  w.  p. 
and  dr.;  est.,  $46,391;  S.  D.  42,  35th,  1st,  p.  164. 
Repairs  required  an.;  amoimt  an.  for  mainten., 
$10,000  to  $12,000,  66,  56,  ii,  40,  iv,  169, 173;  67,  34, 
237,  263;  68,  46. 

For  repairs  to  preserve  lighthouse  and  dr.,  1866, 
to  give  at  least  12^  d.;  est.,  $100,000  to  $120,000,  66, 
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S6,  iv,  169.  For  a  small  experimental  j.  .to  detain 
moving  material,  66,  iv,  169. 

By  Maj.  Blrait,  1867,  extension  of  lighthouse  p. 
n.;  est.,  J50,000,  68,  46,  247,  254;  69,  41, 171. 

By  Maj.  Bowen,  1869,  repairs  of  old  break'r,  com- 
pletion of  new  p.  and  commencement  of  work  on 
new  outer  H.,  by  a  break'r  of  cribwork  (cribs  of 
same  model  as  old  ones)  6,000'  1.,  giving  100  acres  of 
anchorage  bet.  break'r  and  12'  curve;  est.,  $2,500,- 
000,69,172;  70,209,210.  Est.  revised  to  $1,650,000, 
70,  219.    Eecom.  by  BE.,  70,  54,  220. 

By  Maj.  Bowen,  1870,  break'r  5,800'  1.  on  the  line 
generally  to  and  about  1,100'  in  advance  of  the  pres- 
ent w.  p.,  leaving  an  entrance  of  700'  bet.  the  e.  end 
of  the  new  work  and  lighthouse  p.  now  building. 
Approv.  by  BE.;  est.,  $1,650,000,  70,  54,  220,  221; 
74,264;  76,  ii,  600. 

By  Maj.  WUson,  1872,  constr.  a  H.  on  the  e.  side 
of  the  Oswego  R.;  small  H.  room  on  e.  side  of  R.; 
various  considerations  involved,  73,  265-269. 

By  Maj.  McFarland,  1878,  constr.  of  e.  break'r, 
79, 177, 1734, 1735;  86,  345. 

The  BE.  of  1887  recom.  removal  of  the  part  of  the 
break'r  already  built,  87,-  2391. 

In  1889  Capt.  Palfrey  est.  $192,000  as  required  for 
completion  of  the  proj.,  including  the  constr.  of 
parapet  superstr.  and  general  repairs  to  existing 
works,  89,  2421. 

By  Capt.  Kingman,  1893,  imp.  the  inner  H.  by 
the  removal  of  r.  to  afford  d.  of  15',  extreme  1.  w.  for 
several  hundred  f.  up  the  B.,  93,  3152;  and  in  1894 
for  the  removal  of  about  3,000  c.  y.  r.  from  the  inner 
H.,  96,  3211. 

In  1895  Capt.  Kingman  est.  $197,000  to  imp.  the 
H.  (9S,  3216)  by  building  an  e.  break'r  1,435'  1.,  96, 
3156;  the  plan  of.  imp.  adopted. 

By  Chief  of  Engineers,  1896,  reducing  the  breach 
in  the  outer  break'r  from  about  100'  to  about  75'  in 
w.,  at  a  cost  of  $17,000;  to  reduce  the  exposure  of  the 
wharves  opposite  and  jet  permit  circulation  bet. 
the  lake  and  H.  essential  to  prevent  stagnation  of 
water  in  the  latter  with  attendant  ill  effects,  96, 
3156. 

By  Congress  for  w.  and  d.  the  inner  H.  by  r.  exoar 
vation,  96,  3156;  97,  3280.  (Not  definite,  but  the 
Chief  of  Engineers  au.  excavation  of  about  4,000  c.  y., 
97,  3280.) 

The  proj. ,1899,  was  (1)  fore,  break'r,  1,435' 1.;  est., 
$197,000;  (2)  the  narrowing  of  the  breach  of  1884  in 
outer  break'r  from  175'  to  75';  est,  $18,500;  (3)  re- 
moval of  r.  from  the  B.  beyond  the  limits  fixed, 
1897,  and  also  for  such  dr.  as  might  be  necessary  to 


increase  the  H.  capacity;  and  (4)  removal  of  part  of 
an  isld.  bet.  Schuyler  and  Van  Buren  Sts.  to  15'  d., 
and  also  the  excavation  of  r.  and  dr.  bet.  the  isld. 
and  the  w.  bank;  est.,  $12,000,  99, 3138. 

By  Capt.  Fitch,  1899,  repairing  outer  break'r;  est., 
$8,500;  cutting  down  w.  crib  (spur)  to  extreme  1.  w., 
99, 3139;  also  partial  removal  of  isld.  near  Schuyler 
St.  (est,  $8,000)  and  partial  closing  of  breach  of  1884 
(est.,  $10,000),  the  balance  of  the  app.  of  1899  to  be 
held  for  contingencies  and  repairs  of  outer  break'r, 
99, 3139. 

Description  and  history  of  outer  break'r,  and 
condition  at  1899  (drawings),  99,  3140,  3141. 

In  1899  Capt.  Fitch  est.  cost,  by  4  methods,  from 
$676,300  to  $887,700,  to  place  outer  break'r  in  a  stable 
condition  (drawings),  99,  3143. 

Proj.  outlined  by  Lt.  Bond,  1904,  for  extension  of 
d.  w.  area  farther  upstream,  04,  3344. 

Act  Mar.  3, 1905,  makes  app.  for  continuing  repairs 
to  break'r  under  existing  method  printed  as  plan  B 
(see  Surveys),  04, 3368;  05, 634,  2401. 

Act  Mar.  2, 1907,  au.  further  repairs  under  plan  A, 
which  contemplates  a  St.  superstr.  and  sea  slope,  at 
est.  cost  of  $900,000  (see  Survejs),  04, 3368;  07, 730, 
2123. 

Modification  of  plan,  1910,  provides  for  concrete 
superstr.  and  riprap  sea  slope,  10,  896. 

StTRVETS. 

By  Capt.  Canfleld,  1839,  74,  262. 

Of  H.  by  R-  J-  Dickson,  1861,  70,  213;  74,  264. 

Resur.  and  soundings,  1866,  66,  iii,  17,  iv,  173. 

Sur.  made  through  the  ice,  1873,  74,  262. 

Minor  surs.,  etc.,  95, 3213;  00,  4171. 

Pre.  ex.  and  sur.  au.  act  June  13, 1902,  with  view 
to  ascertaining  cost  of  necessary  repairs  to  outer 
break'r.  B.  on  pre.  ex.  by  Maj.  Symons,  Feb.  3 
and  Apr.  9, 1903,  and  supple.  K..  by  Maj.  Bingham, 
with  dTetailed  est.  of  cost,  Aug.  31, 1903.  Plan  A  for 
imp.  at  est.  cost  of  $900,000  presented;  also  alterna- 
tive plan  B  for  repairs  under  existing  method,  at 
est.  cost  of  from  $60,000  to  $100,000  (H.  D.  65,  68th, 
2d),  04,  631,  3363-3378. 

Of  Oswego  H.,  66,  6;  76,  ii,  594. 
Water  curves  of  Lake  Ontario,  1859-73,  73,  372. 
Of  the  H.,  June  30, 1879,  79, 1736. 
Oswego  H.,  80,  2216;  81,  2450. 
v93,  3164;  95,  3220;  97,  3284;  99,  3144;  (photo- 
graphs, 00,  4172);  03,  2160;  11,  2536. 
Chart  of  E.  in  sur.  of  nw.  lakes,  225. 


RKr-49(b) 


OSWEGO  CANAL,  N.  T. 


COMMERCE. 

In  1896  canal  navigated  by  boats  wider  than  the 
boats  for  whose  passage  provision  was  contem- 
plated by  Congress,  and  Maj.  Stanton  beUeved 
that,  therefore,  no  alteration  would  have  to  be 
made  to  permit  the  passage  of  torpedo  boats,  etc., 
97,  3325. 


ENGINEERS. 

Chief  of  Engineers. 


In  charge. 
97,  3324. 


B.,  97,  483. 
Maj.  W.  S.  Stanton,  1896-97. 


B., 


PHYSICAL  CHABACTEBISTICS. 

Description  of.  Oswego  Canal  joins  the  Erie 
Canal  at  Syracuse  a*id  connects  it  with  Lake  On- 
tario through  the  mouth  of  the  Oswego  R.  at  Os- 
wego, N.  Y.,  97,  3324. 

SUB  VETS. 

In  1896  the  Chief  of  Engineers  ordered  that  a 
report  be  made  as  to  the  practicability  and  cost  of 
a  proj.  contained  in  House  bill,  54th,  1st,  for  w. 
the  locks  of  the  Oswego  Canal  to  permit  thepassage 
of  modern  torpedo  boats  and  war  vessels  of  similar 
size.  B.  by  Mai.  Stanton,  1896  (see  Commerce), 
97,  3324. 


rSeepp.  14-22  for  I 
Lexplanatlons,  etc.J 
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RR-50(a) 


MEXICO  BAY.  N.  Y. 


COMMERCE. 

In  1892  Capt.  Kingman  thought  value  of  a  H.  of 
refuge  at  this  place  was  measured  by  value  of  the 
entire  C.  on  Lalce  Ontario,  but  the  DE.  and  the 
Chief  of  Engineers  did  not  consider  the  work  a 
worthy  one  for  the  V.  S.  to  undertake,  93,  3169, 
3173,  3174. 

ENGINEERS. 

CUef  of  Engineers.    B.,  93, 3169. 


In  charge.    Capt.  D.  C.  Kingman,  1893. 
93, 3169. 


B., 


PHTSICAIi  CHABACTEKISTICS. 

Description  of;  B.  comprises  that  part  of  Lake 
Ontario  tying  e.  of  a  straight  line  joiiung  Stony  Pt. 
with  Ninemile  Pt.  e.  of  Oswego,  93,  3169. 


SUBVEYS. 

Ex.  for  H.  of  refuge  au.  act  July  13,  1892;  made 
by  Capt.  EZingman,  1892  (see  Commerce),  93, 3169. 


ER-50(b) 


SANDY  CBEEK  (Big),  N.  Y. 


APPBOPBIATION. 

1828  (sur.),  S300,  act  May  23. 

COMMEBCE. 

Benefits  as  a  H.  of  refuge,  76,  ii,  604,  605. 


Local  C.  interestB,  76,  ii,  604. 

B.,  76, 112. 


ENGINEERS. 

CUet  of  Engineers. 


In  charge: 

Capt.  T.  W.  Maurice,  1828;  76,  ii,  603. 
Maj.  J.  M.  Wilson,  1876.    B.,  76,  ii,  603. 

Assistant.    W.  P.  Judson.    B.,  76,  ii,  606. 

PHYSICAL  CHARACTEBISTICS. 

General,  of  Big  Sandy  Creek,  76,  ii,  604-606. 


Velocity  of  current,  76,  ii,  605. 
Dangers  of  Mexico  B.,  76,  ii,  604. 

PLAN. 

By  Maj.  Wilson,  H.  of  refuge;  2  parallel  crib  ps. 
150'  apart,  and  each  1,800'  1.,  500  I.  f.  pile  revet., 
and  80 1.  f.  pile  protection;  est.,  $182,600,  76,  ii,  605, 
606. 


SURVEYS. 

For  H.  at  the  mouth  of  the  creek.  (Treas.  D. 
373  1882  ) 

Sur.— R.,  Jan.  22,  1829;  est.,  $36,465.30.  (H.  J3. 
482,  55th,  2d.) 

By  Capt.  Maurice,  1828,  76,  ii,  603. 

Under  direction  of  Maj.  Wilson,  by  W.  P.  Jud- 
son, 1875.    R.,  76,  ii,  606. 


RBr^l    PORT  ONTARIO  HARBOR  (Salmon  River)  ,i  N.  Y. 


APPBOPRIATIONS. 

1836,  $5,000,  act  July  4. 

1837,  10, 000,  act  Mar.  3. 

1838,  30,000,  act  July  7. 
1844,   5,000,  act  June  11. 

Total,  50,000 

COMMERCE. 

Heavy  expend,  not  warranted  by  the  wants  of  C. 
and  navigation,  68,  47. 

Importance  of  the  imp.  as  a  H.  of  refuge,  68, 292; 
71,251. 

ENGUNEEBS. 

Chief  of  Engineers.  B.,68,47;  70,32,55;  71, 
52;  85,  352;  89,  337. 

In  charge: 

Lt.  E.  C.  Smead,  U.  S.  Army,  1836;  68, 290, 292. 

Lt.  Col.  C.  E.  Blunt,  1868.    E.,  68,  289. 

Maj.  N.  Bowen,  1870.    B.,  70,  211. 

Maj.  J.  M.  Wilson,  1871.    B.,  7 1, 251. 

Lt.  Col.  H.  M.  Robert,  85,  2291. 

Capt.  C.  H.  Palfrey,  1888-89.    B.,  89,  2427. 

Assistant.    Lt.  B.  D.  Greene.    E.,  71, 252. 

OPEBATIONS. 

Former  operations  referred  to,  68, 290.  Condition 
ofoldps.,  71,252. 


PHYSICAL  CHABACTEBISTICS. 

General,  of  Salmon  E.,  68,  290;  71,  252. 

Action  of  drifting  sands,  68,  290. 

Character  of  E.  bed,  71,  263. 

Description  of.  Enters  Mexico  B .,  Lake  Ontario, 
about  20  m.  e.  of  Oswego.  Port  Ontario  and  Selkirk 
are  situated  on  this  E.    89,2428. 


PLANS. 

By  Lt.  Col.  Blunt,  closing  chan.  with  dike;  cut- 
ting new  Chan,  through  sandspit  to  12';  protection 
of  sides  of  cut  with  cribwork ;  extension  of  2  ps.  into 
lake,  200'  apart;  dr.  chan.  of  E.,  and  also  middle  of 
Selkirk  Pond  to  10',  so  increasing  H.  and  anchorage 
room;  est.,  $209,000,  68,  290,  291;  71,  62. 

By  Lt.  Greene,  to  omit  dr.  Selkirk  Pond,  reducing 
est.  to  $113,000,  71,  252,  253. 


SUBVEYS. 

Sur.— Bs.:  Nov.30,1829,est.,$17,060.95;  Sept.  20, 
1836,  est.,  $72,081.13.    (H.  D.  482,  66th,  2d.) 

Ex.  by  Lt.  Col.  Blunt,  1868,  68,  47.    E.,  68, 289. 

By  Lt.  Greene,  1870,  71,  62.    E.,  71, 252. 

History  of  previous  surs.,  85,  2291. 

Ex.  au.  act  July  6, 18S4;  made  by  Lt.  Col.  Eobert 
(B.  unlav.),  85, 2291. 

Ex.  for  H.  of  refuge  au.  act  Aug.  11,  1888;  made, 
1889,  by  Capt.  Palfrey  (B.  unfav.),  89,  2427. 

Maps.    89,2428. 


J  1}H  ^-  S?*?"^^  Mexico  B.,  Lake  Ontario,  about  20  m.  e.  of  Oswego.    There  is  another  Salmon  E  i 
the  State,  which  empties  into  St.  Lawrence  K.  o  =  «■  <uiui,iioi  oaimuu  n..  j 
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RB-58 


SACKETTS  HARBOR,  N.  Y. 


APPROPRIATIONS. 

S,     *i;PTreas.D.  373, 1882. 
1882,   7,000,83,1953. 
1888,   2,000,88,2087. 
1894,   5,000,95,3221. 


Total,  20,000 

COMMERCE. 

In  1895,  $65,000,  96,  3161. 

In  1897  C.  small,  but  H.  thought  of  use  as  H.  of 
refuge  for  small  craft  plying  bet.  Lake  Ontario  and 
the  St.  Lawrence  R.,  97, 3265. 

CONTRACTS. 

1883.    W.  J.  Daly,  dr.,  20$  c.  y .,  83, 1954. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  81, 321;  83,314;  83, 
322;  84,  326;  85,  352;  86,  346;  87,  312;  88,  286; 
89,  336;  90,  305;  91,  382;  93,  361;  93,  414;  94, 
388;  96,  423;  96, 380;  97,  477;  98,  466. 

In  charge: 

Lt.  Col.  W.  McFarland,  1881-83.    B.,  83, 2489. 

Lt.  Col.  H.  M.  Robert,  1883-85.  R.,  83, 1953;  84, 
2161.  -     ^ 

Capt.  E.  Magulre,  1885-87.  R.,  85,  2282;  86, 
1894. 

Capt.  C.  F.  Palfrey,  1887-90.  R.,  87,  2391;  88, 
2086'  89  2422. 

Maj.  M.B.Adams,  1890-91.    R.,  90,  2868. 

Capt.  D.  C.  Kingman,  1891-96.  B.,  91, 2918;  93, 
2597;  93,  3166;  94,  2486;  96,  3221. 

Maj.  W.  S.  Stanton,  1896-.  B.,  96,  3160;  97, 
3286;  98,  2809. 

Assistant.    M.Kingsley.    R.,  83, 2490. 


OPERATIONS. 

1883-83.    8,510  0.  y.  dr.,  83, 1953. 

1883-'84.    15,500  o.  y.  dr.,  84,  2161. 

1884r-85.  18'  crib  built  and  placed  upon  e.  end 
of  Ship-House  Ft.  Shoal,  85,  2282. 

1888-89.  164  L  t.  of  stake  and  fascine  work 
built,  89, 2422. 

1896-97.  2  groins  of  st.  built  at  entrance,  97, 
3285 

1897-98.    23,494  c.  y.  dr.,  98,  2809. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  96,  3160;  97,  3285. 

PLANS. 

In  1890  Maj.  Adams  reported  existing  needs  of  E. 
satisfied  by  existing  works,  90, 2868. 

PROJECTS. 

In  1826  and  1828  {6,000  expend,  in  clearing  wrecks 
from  the  H.,  87,  312. 

By  lit.  Col.  McFarland,  1881,  imp.  by  dr.  the  area 
to  within  60'  of  the  wharf  line  to  12'  d.  at  1.  w.;  est., 
$22,000,  83,  2490. 

Modified  in  1883  by  a  crib  placed  near  end  of  Ship- 
House  Ft.,  83, 1963;  87,  2391;  93,  2697. 

By  the  Chief  of  Engineers,  1896,  modification  of 
the  proj.  to  provide  for  biiilding  2  low  groins  of  st. 
perpendicular  to  the  line  of  the  beach  mstead  of  a 
wall  parallel  to  it,  96,  3160. 

SURVEYS. 

Au.  act  Mar.  3, 1881,  made,  1881,  by  Lt.  Col.  Mc- 
Farland, 83,  2489. 
Minor  surs.,  96,  3161;  97, 3285. 
Maps.    98,2808. 


RR-59  (a) 

APPROPRIATIONS. 

1836, 
1837, 
1838, 
1844, 
1873, 

$5,000,  73,  378. 
10,000,  act  Mar.  3. 
22, 401,  act  July  7. 
*3,U00,  73,378. 
5,000,  73,  48. 

BLACK  RIVER,  N.  Y.' 


B.,  73,  48;  74,  55;  89, 


Total,  45,401 

COMMERCE. 

Unimportance  of,  73, 380;  97, 3308. 

CONTRACTS. 

C.  Daly,  dr.,  35^  c.  y.,  73, 379. 

ENGINEERS. 

Clilet  ot  Engineers. 

2429;  97,  482. 

In  charge: 

Lt.  J.  E.  Johnston,  1839,  73,  378. 

Capt.  Canfield,  1842,  73,  378. 

Col.  J.  J.  Abert,  1844,  73,  378. 

Maj.  J.  M.  Wilson,  1873-74.    B.,  73,  378;  74,  268. 

Capt.  C.  F.  Palfrey,  1888-89.    B.,  89,  2429. 

Maj.  W.  S.  Stanton,  1896-97.    B.,  97,  3306. 

Assistants: 

W.  P.  Judson.    E.,  73,  380;  97,  3309. 

M.  T.  Stockton,  73,  378. 

OPERATIONS. 

1837-38.    N.  p.  extended  2,719  1.  f.;  s.,  2,408 
1.  f.,  73,  378. 


1839.    N.  p.  extended  1,260 1.  f.;  s.,  300 1.  f.,  73, 
378 
1844.    S.  p.  extended  390 1.  f.,  73,  378. 
1873-74.    11,600  c.  y.  dr.,  74,  55,  26& 

PHYSICAL  CHARACTERISTICS, 

Description  of,  73,  380;  74,  268;  89,  2429;  97, 
3307. 

E.  a  succession  of  rapids,  73,  379. 

R.  flows  into  Black  E.  B.,  an  arm  of  Lake  On- 
tario, joining  the  lake  15  m.  from  the  head  of  the 
St.  Lawrence  R.,  97,  3307.  The  sandy  soil  which 
the  R.  carries  down  with  its  swift  currents  causes 
shoals  in  the  B.  which  must  ever  be  contended 
against  in  the  mainten.  of  a  navigable  chan.,  97, 
3308. 

PROJECTS. 

1837-38.  For  prolonging  the  banks  of  the  E. 
by  ps.  to  d.  w.  in  the  B.,  73,  378. 

1873.  By  Maj.  Wilson,  extension  of  the  s.  p. 
6,800',  and  of  the  n.  p.  4,200';  also  repairs  and  dr.; 
est.,  $214,000,  73,  379;  74,  268. 

SURVEYS. 

By  M.  T.  Stockton,  1836,  73, 378. 

By  W.  P.  Judson,  1873.    R.,  73, 38a 

Resur.,  74,  268. 

Ex.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Palfrey  (R.untav.),  89,  2429. 

Ex.  of  the  R.  to  Dexter  au.  act  June  3,  1896; 
made  in  that  year  by  Maj.  Stanton  (R.  unfftv.), 
97,  3306. 


♦Allotment. 


lEx.— R.  (fav.),Julyl5,1829.    Sur.— R.,  1836;  est. $26,998.77.    (H.D.  482, 55th,  2d.) 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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£6^59  (b)     BLACK  EIVEB,  AND  DEXTER  HABBOB,  N.  Y. 


ENGINEERS. 

Cblet  ol  Engineers.    B.,  06, 712. 


SURVEYS. 

Ex.  of  moutli  and  Dexter  H.  made,  au.  act  Mar. 
3, 1905  (R.  unlav.)  (H.  D.  157,  59tli,  1st),  06,  712. 


BBr-63 


ST.  LAWRENCE  BIVEB. 


Part. 

Title. 

Periods. 

Appropria^ 
tions. 

a 

St.  Lawrence  R.  (Galops  Rapids) 

1882 
1889-1907 
1901-1905 

b 

St.  Lawrence  R 

$68,000.00 

48,ooaoo 

Total 

116,000.00 

Part  (a),  BB-63    St.  Lawrence  River.     (Effect  of  deepening 
cliannel  at  Galops  Bapids.) 

Note. — Complaint  made  by  Canadians  that  U.  S.  imp.  ol  Galops  Rapids  would  lower  level  of  Lake 
Ontario.  Maj.  McFarland  reported  in  matliematical  detail  on  slopes  of  St.  Lawrence,  etc.,  showing  the 
complaint  unfounded. 


ENGINEERS. 

Chlet  ot  Engineers.    R.,  82,  314. 


In  charge.    Lt.  Col.  Comstock  and  Mai.  McFar- 
land.   R.,  82,  2470-2489. 


Part  (b),  BB-«3       St.  Lawrence  Biver,  N.  Y. 


APPROPRIATIONS. 

1890,  $6,000,91,2922. 
1892,  10,000,  93, 2600. 
1894,  8,000,95,3229. 
1896,  25,000,96,3164. 
1899,  20,000,99,3148. 

Total,  68,000 

COMMERCE. 

Description  ot,  97,  3291-3292. 

1896,  C.,  1,133,200 1.,  77%  of  it  in  American  vessels, 

97,  3292.    1899,  1,394,780  t.,  99,  3148. 
Benefited  by  imp.,  03, 573. 

CONTRACTS. 

1891.  W.  J.  Daly,  r.  excavation,  247  c.  y.,  at 
$16  0.  y.,  p.  m.,  93,  3188. 

1892.  W.  Johnson,  r.  excavation,  $10.75  c.  y. 
(13,870),  93,  3189. 

1895.    Lynch  &  Trii.TiTig.Ti,  r.  excavation,  SS.49 
c.  y.  ($6,094),  95, 3228. 

1897.  W.  J.  Daly,  r.  excavation,  3,662  o.  y. 
$7.26  c.  y.,  98,  2811. 

1899.    W.  J.  Daly,  ledge  removal,  $7  c.  y. 
($16,590),  99,  3148. 

ENGINEERS. 

Chlel  o(  Engineers.    B.,  89,  344;  91,  383:  93, 
362;  93,  416;  94,  389;  96,  424;  96,  381;  97,  478; 

98,  467;  99,  548;  00,  617;  01,  697;  02,  619;  03, 
673;  04,  628;  06,  636;  06,  709,  712;  07,  733. 

In  charge: 

Maj.  M.  B.  Adams,  1888-82.    R.,  89,  2462;  91, 
2922;  92,  2699. 


Capt.  S.  S.  Leach,  1893-96.  R.,  93,  3188;  94, 
2489;  95,  3227;  96,  3163. 

Maj.  W.  S.  Stanton,  1897-98.  R.,  97,  3290;  98, 
2810. 

Capt.  G.  D.  Fitch,  1899-01.  R.,-  99,  3147;  00, 
4176. 

Maj.  T.  W.  Symons,  1901-02.    R.,  01,  3373;  03, 

Maj.  T.  A.  Bingham,  1903.    R.,  03,  2166. 
1st  Lt.  P.  S.  Bond,  1904.    R.,  04,  3362. 
Col.  H.  M.  Adams,  1905-06.    R.,  05,  2406;  06, 
1952. 

Assistants: 

F.  M.  Barstow.    R.,  89,  2463. 

J.  C.  ChurohiU,  jr.    R.,  01,  3393. 

OPERATIONS. 

1892-93.  424  c.  y.  r.  excavated,  93,  3188. 

1893-94.  277  0.  y.  r.  excavated,  94,  2490. 

1895-96.  676  c.  y.  r.  excavated,  96,  3164. 

1897-98.  3,562  c.  y.  r.  excavated,  98,  2811. 

1899-00.  Ledge  removal  in  progress,  00,  4176. 

1900-01.  4  ledges  removed,  01,  3374. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89,  2462;  97,  3290. 
Detailed  description  ol  shoals,  97,  2790. 

PROJECTS. 

By  Maj.  Adams,  1889,  removal  of  3  r.  shoals  in  the 
Chan,  to  18'  1.  w.,  est.  $43,305,  91,  2922;  93,  3188; 
and  for  the  removal  of  other  shoals  discovered  while 
excavating  those  first  mentioned,  93, 3188;  and  the 
est.  mcreased  to  $64,772,  93,  3189. 
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By  Capt.  Leach,  1895,  expend,  of  available  funds 
in  the  removal  of  several  small  dangerous  shoals 
discovered  after  the  ahove  proj.  was  au.,  96,  3228. 

By  Maj.  Stanton,  1897,  removal  of  Dark  Isld.  and 
Blind  B.  ledges  to  18'  below  zero  of  the  Oswego 
gauge;  est.,  160,000  in  addition  to  the  funds  avail- 
able, 97,  3291. 

By  Capt.  Fitch,  1899,  removal  of  ledges  in  U.  S. 
waters,  about  2,370  c.  y.,  to  18'  d.,  Oswego  gauge, 
99,  3148.  Consent  of  Canadian  govt,  asked,  1899, 
to  removal  by  U.  S.  of  ledges  in  Canadian  waters, 
99, 3148.    Permission  given,  00,  4176. 


StnttVETS. 

Of  shoals  bet.  Sister  Islds.  and  Crossover  Light, 
au.  act  Aug.  11,  1888;  made,  1889,  by  Maj.  Adams, 
89,  2463. 

Surs.  made  of  several  of  the  shoals  in  the  E.  in  1898 
by  Maj.  Stanton,  98,  2811. 

Ex.  and  sur.  au.  act  Mar.  3, 1906,  near  Thousand 
Isld  Park,  N.  Y.    R.  by  Col.  Adaips,  1906,  and 
1906  (H.  D.  177,  69th,  2d)  (unfav.),  07,  733. 
97,3292. 


Part  (c),  RR-63 


St.  Lawrence  River  at  the  Head  of  Long  Sault 
Island,  N.  Y. 


APPROPRIATIONS. 

1902,  $48,000,  03,  2337.    (See  2d 
Projects.) 

ENGINEERS. 

CUet  of  Engineers.  R.,  01,  699,  3389,  3391; 
03,  520;  03,  574;  04,  630;  OS,  637. 

In  cbarge: 

Capt.  G.  D.  Fitch,  1901.    R.,  01,  3389,  3391. 
Maj.  T.  W.  Symons,  1902.    R.,  03,  2337. 
Maj.  T.  A.  Bingham,  1903.    R.,  03,  2168. 

Assistant.    7.  C.  Churchill,  jr.    R.,  01,  3393. 

PHYSICAL  CHARACTERISTICS. 

Character  of  bottom  and  velocity  of  current  (about 
7  m.  an  hour)  render  it  reasonably  certain  that  if  a 
Chan,  were  once  dr.  through  shoal  it  would  maintain 
its  d.,  01,  3392. 

PRIVATE  WORK. 

St.  Lawrence  Elver  Power  Co.  decides  to  dr. 
Chan,  at  its  own  expense.  Sec.  of  War,  Mar.  20, 
1903,  au.  work,  03,  2168. 


PROJECTS.    , 

Act  June  13, 1902,  au.  imp.  on  condition  t  jat  the 
St.  Lawrence  Eiver  Power  Co.  agree  to  the  use  of 
their  canal  for  navigation,  free  from  tolls  or  charges 
and  if  a  waterway  connecting  said  canal  with 
Grasse  E.  be  constr.  in  future  by  U.  S.,  that  right  to 
constr.  locks  and  dams  be  given,  and  au.  to  operate 
same  without  cost  to  U.  S.,  03, 2337. 

Owing  to  St.  Lawrence  Eiver  Power  Co.  not 
agreeing  to  conditions  above  named  and  having  ob- 
tained au.  from  Sec.  of  War  to  dr.  chan.,  proj.  aban- 
doned by  U.  S.,  and  funds  ($48,000)  carried  into 
Treas.,  06, 637. 


SURVEYS. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  with  view  to 
securing  20'  at  head  of  Long  Sault  Isld.  R.  by  Capt. 
Fitch,  Aug..  2  and  Dec.  1, 1900:  est.,  $48,000  (H.  D. 
201,  66th,  2d),  01, 599,  3389. 

Map.  Chart  of  locality  issued  in  sur.  of  northern 
and  northwestern  lakes,  index  No.  42,  03, 575. 


RBr-61 


CAPE  VINCENT  HARBOR,  N.  T. 


APPROPRIATIONS. 

1896,  $25,000,96,3162. 
26,000,99,3146.- 
48,000,03,2333. 
30,000,05,2403. 
36,000,10,2336. 


1902, 
1906, 
1910, 

Total,  164,000 

COMMERCE. 

C.  not  large;  proj.  has  made  navigation  more 
safe  for  craft  plymg  bet.  Lake  Ontario  and  the  St. 
Lawrence  E.;  thus  effects  rates,  09,  813;  11, 961. 

CONTRACTS. 

1899.  J.  B.  Donnelly,  timber  crib  bresik'r 
constr.  (timber,  ironwork,  excavation,  and  St.), 
$36,993.33,  00,  4174. 

1903.  BuSalo  Dredging  Co.,  break'r  extension, 
03,  2164. 

1905.  John  Henrioh,  building  extension  to 
break'r,  OS,  2404. 

1911.  liland  Waterways  Co.,  constr.  extension 
to  break'r;  prices  listed,  13,  2748. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  89,  337;  96,  381;  97, 
477;  98,  466;  99,  647;  00,  616;  01,  697;  03,  618; 
03,  572;  04,  627;  05,  634;  06,  708;  07,  731;  08, 
776;  09,  813;  10,  897;  11, 961;  13, 1134. 


In  charge: 

Capt.  C.  F.  Palfrey,  1888-89.    R.,  89, 2432. 

Maj.  W.  S.  Stanton,  1896-98.  R.,  96,  3162;  97, 
3286;  98,  2809. 

Capt.  G.  D.  Fiteh,  1899-1900.  R«  99,  3145;  00, 
4173. 

Maj.  T.  W.  Symons,  1901-02.  R.,  01,  3370;  03, 
2332 

Maj.  Theo.  A.  Bingham,  1903.    R.,  03,  2162. 

Lt.  P.  S.  Bond,  1904.    R.,  04,  3349. 

Col.  H.  M.  Adams,  1905-07.  R.,  05,  2402;  06, 
1950"  07  2125 

Lt.  Col.  W.  L.  Fisk,  1908-09.  R.,  08,  2202; 
(Col.)  09,  2172. 

Capt.  W.  L.  Guthrie,  1910-11.  R.,  10,  2335;  11, 
2539. 

Col.  J.  6.  Warren,  1912-.    13,  2747. 

Assistant.   J.  C.  Churchill,  jr.    R.,  97, 3289. 

OPERATIONS. 

1899-00.  About  6,000  c.  y.  dr.  for  break'r  crib 
foundations;  over  1,400  y.  st.  laid  in  excavation, 
00,  4173. 

1900-01.  Under  contract,  foundatton  trench 
was  filled  with  st.,  4  E.  arm  cribs  each  90'  1.,  and  a 
shore-arm  crib  60'  1.  built;  work  completed,  01, 
3371. 

1901-03.  Oak  fender  placed  on  outer  face  of 
break'r  and  cast-iron  mooring  cleat  placed  on 
parapet,  03,  2332. 
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1908-03.  Excavation  of  trench  tor  300  1.  f. 
bulMiead  extension  completed;  placing  of  st.  be- 
gun, 03,  2162. 

1903-04.  Placing  of  foundation  st.  completed, 
4,892  c.  y.  being  placed;  3  cribs  100'  1.  completed; 
repairs  made  to  cribs  damaged  by  vessels,  04, 3349. 

1904-05.  300  1.  f.  extension  completed  except 
repairing  of  damage  to  crib  fender,  05, 2402. 

1905-06.  Crib  fenders  repaired;  2  100'  cribs 
sunk  and  filled  under  new  contract,  and  placing  of 
concrete  superstr.  in  progress,  06, 1950. 

1906-07.  200'  of  break'r  extension  completed, 
07,  2126. 

1907-4)8.  Minor  repairs  to  fenders,  at  cost  of 
121.77,  08,  2202. 

1910-11.  1,523  c.  y.  mud,  clay,  and  sand  re- 
moved in  excavating  a  trench  for  foundation  of  pro- 
posed break'r  extension;  897.36  t.  st.  placed  in 
foundation  trench,  11,  2539. 

1911-13.  2,606  t.  St.  placed  in  foundation  of 
break'r;  constr.  of  first  crib  110'  1.  begun,  18,  2747. 
Proj.  about  three-fourths  completed,  13, 1135. 

PHYSICAL  CHAKACTEMSTICS. 

Description  of,  89,  2432;  97, 3286,  3287;  01, 3370. 

Cape  Vincent,  on  St.  Lawrence  R.,  2^  m.  below 

its  head  at  the  foot  of  Lake  Ontario;  ch^.  in  that 


distance  nearly  three-fourths  to  IJ  m.  w.,  straight 
and  clear,  97, 3287;  dangerous  to  navigate  at  night, 
97, 3288. 


PBOJECTS. 

By  Capt.  Palfrey,  1889,  break'r  1,600'  parallel  to 
and  600'^  from  the  front  of  the  ER.  dock;  est., 
$320,000,  96,  3162. 

By  Maj.  Stanton,  1897,  tor  a  timber  crib  break'r 
1,600'  1,,  incl.  100'  return  at  the  upper  end; -cribs 
to  be  22'  X  27'  x  100',  each  to  be  ballasted  with 
about  2,500  t.  of  st.  (drawings);  est.,  1200,000,  97, 
3287'  99  3145. 

By  Capt.  Fiteh,  1899,  tor  application  of  available 
funds  to  constr.  of  about  350^  of  break'r,  99,  3145. 


STJBTBTS. 

Ex.  for  break'r,  au.  act  Aug.  11, 1888;  made,  1889, 
by  Capt.  PaJlrey  (Chief  of  Engineers'  B.  unfav.), 
89,2432. 

Sur.  of  site  tor  break'r  made  by  Maj.  Stanton  in 
1896-97,  97,  3286. 

Maps,  97, 3288;  03,  2164. 

Drawings,  99,  3146. 


RR-65 


CLAYTON  HARBOR,  N.  Y. 


ENGINEERS. 

Clilef  o(  Engineers.    K.,  06,  712. 

In  charge.    Col.  H.  M.  Adams,  1906,  06,  703. 

PHYSICAL  DATA. 

Clayton  is  trans,  terminus  of  N.  Y.  C.  &  H.  R. 
RR.  for  Thousand  Islds.  passenger  traffic,  in  Jef- 


ferson Co.  and  on  St.  Lawrence  R.,  about  17J  m. 
from  its  head.    (H.  D.  71,  69th,  1st.) 


SURVEY. 

Pre.  ex.  au.  Mar.  3,  1905.    B.,  Col.  Adams,  July 
11, 1905  (Uflfav.)  (H.  D.  71,  59th,  1st),  06,  712. 


RR-«7        ALEXAKDRIA  BAY,  N.  Y.     (Harbor  at.) 


COMMEBCE. 

Place  a  popular  summer  resort;  C.  large  pas- 
senger traific  and  transportation  of  supplies  for 
the  hotels,  eto.,  97,  3312. 

ENGINEERS. 

Chlet  of  Engineers. 


In  cbaige. 

S312. 


B.,  97,  482. 
Maj.  W.  S.  Stanton,  1897.    E.,  97, 


PHYSICAL  CHABACTEEISTICS. 

Description  of,  97,  3312. 

Alexandria  B.  a  village  on  the  banks  of  the  St. 
Lawrence,  about  28  m.  below  Lake  Ontario,  con- 
taining about  1,200  inhabitants,  97,  3312. 

SURVEY. 

Ex.  au.  act  June  3,  1896;  made,  1897,  by  Mai. 
Stanton  (R.  unfav.),  97,  3312. 


RR^70 


MORRISTOWN  HARBOR,  N.  Y. 


ENGINEERS. 

Clilet  of  Engineers.    B.,  06,  712. 

In  charge.    Col.  H.  M.  Adams,  06,  703. 

PHYSICAL  DATA. 

Village  of  Morristown,  St.  Lawrence  Co.,  is  on 


St.  Lawrence  R.,  about  12  m.  above  Ogdensburg. 
(H.  D.  66,  59th,  1st.) 


STJEVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905.    B.,  Col.  Adams, 
July  17, 1906  (H.  D.  66,  69th,  1st)  (unfav.),  06,  712. 
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RR-73 


OGDENSBURG  HARBOR,  N.  Y.' 


APPBOPBIATIONS 

1852,   J3,000.00,sur. 

40,000.00,67,' 

15,000.00,70, 
25,000.00,71, 
10,000.00,73, 
6,000.00,73, 
6,000.00,74, 
5,000.00,75, 
10,000.00,82, 
15,000.00,84, 
10,000.00,86, 
16,000.00,88, 
42,000.00,90, 
40,000.00,93, 
20,000.00,95, 
20,000.00,96, 
15,000.00,99, 
20,000.00,03, 
15,000.00,05, 
*9,938.29,  06, 
75,000.00,07, 
100,000.00,10, 
20,000.00,13, 


1867, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1903, 
1906, 
1906, 
1910,' 
1912, 


,  act  Aug.  30. 

34. 

55. 

260. 


66,272. 

60,  348. 

2402. 

2163. 

1897. 

2091. 

2872. 

2602. 

3231. 

3166. 

3160. 

2336. 

2406. 

1953. 

2128. 

2337. 

2749. 


Total,  636,938.29 

COMMERCE. 

Important,  67,  236;  68,  258,  259,  261,  263,  264, 
265,  267,  268. 

Detailed  description  of,  97,  3293. 

In  1898  it  amounted  to  645,201  t.,  chiefly  coal, 
grain,  and  lumber,  99,  3150;  in  1899  to  670,383  t., 
00,  4178. 

Rates  on  bulk  shipments  controlled,  06,  711; 
10,  899;  13, 1136. 

Tonnage,  1911,  less  than  in  1910  by  204,630  t.; 
t.,  1911,  799,687,  13, 1136,  2750. 

CONTBACTS. 

1867.  Albert  A.  Dodge,^  dr.,  17*  o.  y.,  67,  242; 
68,  245. 

1868.  Cornelius  Daly,  dr.,  $1.45  and  20$  c.  y., 
69, 170;  70,  212. 

1871.  Cornelius  Daly,  dr.,  19(t  c.  y.,  71,  249; 
Cornelius  Daly,  dr.,  IS*  c.  y.;  Cornelius  Daly,  re- 
moving bowlder,  at  $125;  William  S.  Maloom,*  dr., 
16$c.  y.,  73,  264. 

1873.  Cornelius  Daly,  dr.,  $1.25  and  37J(f  c.  y., 
73, 381,  382. 

1873.  Cornelius  Daly,  dr.,  39^  and  37i|!  c.  y., 
73  383 

1874.  Cornelius  Daly,  dr.,  240  c.  y.,  75,  347. 

1875.  Edwin  H.  French,  dr.,  17*  c.  y.,  76,  348; 
76,  ii,  601. 

1883.    r.  Lee,  dr.,  22(t:  c.  y.,  83, 1966. 

1893.  W.  J.  Daly,  dr.,  44.9$  c.  y.  ($32,328),  93, 
3191. 

1894. 
95,  3231, 

1897.       Y¥  .  J.  AJOjiy,  i-a^^  aixyx  ^uip  y^.  y,, 

1899.  W.  J.  Daly,  dr.,  hardpan  360,  other 
material  ll*  c.  y.  ($9,887.50),  00,  4178. 

1903.  Daly  &  Harman  Dredging  Co.,  dr.  hard- 
pan  and  bowlders  39A0  c.  y.,  and  sand  180  c.  y., 
03,  2167. 

1905.  Daly  &  Hannan  Dredging  Co.,  dr.,  250 
0.  y.,  05,  2406. 

1907.  Central  Dredging  Co.,  dr.  310,000  c.  y., 
16ift0  c.  y.,  08,  2203;  09,  2176. 

1911.  Duluth  Marine  Contracting  Co.,  dr.,  130 
c.  y.,  13, 2749. 

ENCBOACHMENTS. 

Deposit  of  sawmill  refuse  in  Oswegatohie  E.  by 
null  owners,  86,  2294. 


W.  J.  Daly,  100  and  350  o.  y.  ($17,750), 
W.  I.  Daly,  130  and  400  c.  y.,  97,  3294. 


ENGINEEBS. 

Cbiet  of  Engineers.  B.,  66,  ii,  41,  iii,  18, 29,  iv, 
178,179;  67,34;  68,46;  69,41;  70,66:  71,62;  73, 
47;  73,  48;  74, 65;  76,  60;  76,  111;  77, 119;  78, 
134;  79, 177;  80,  233;  81,  319;  83,  313;  83,  323; 
84,  327;  85,  363;  86,  346;  87,  312;  88,  285;  89, 
338;  90,305;  91,383;  93,362;  93,415;  94,389; 
95,  426;  96,  382;  97,  479;  98,  468;  99,  648;  00, 
618;  01,  698;  03,  619;  03,  573;  04,  629;  05,  636; 
06,  710;  07,  732;  08,  777;  09,  814;  10,  898;  11, 
951;  13, 1135. 

Boards: 

CoUvened  June  18, 1867,  to  consider  plans  for  imp. 
The  board  consider  that  for  the  present  the  imp. 
should  be  confined  to  dr.  selected  chans .  and  remov- 
ing therefrom  all  bowlders,  etc.  E.,  67, 248.  (Col. 
Hartman  Baohe,  Lt.  Cols.  Thorn  and  Blunt.) 

Convened  May  16, 1868,  to  devise  a  plan  of  imp.; 
members  not  all  present,  68,  255.  Reconvened 
May  16,  1868.  Resolve  that  Lt.  Col.  Blunt  be  re- 
quested to  make  a  new  sur.,  etc.,  68, 266.  Recon- 
vened May  18, 1868.  Submit  a  pre.  report  upon  the 
operations  considered  immediately  necessary, 
reoom.:  (1)  Dr.  at  the  wharves  of  the  Northern  RR. 
and  Northern  Transportation  Co.  to  12'  at  the  low- 
est stage  of  water;  also  dr.  the  bar  about  400  y.  n.  of 
the  lighthouse,  to  obtain  chan.  12'  x  SOO*  at  lowest 
stage  of  water;  (2)  dr.  the  chan.  of  the  Oswegatohie 
R.  below  the  br.,  bet.  the  wharf  lines,  to  12'  1.  w., 
68, 257.  The  board  are  of  the  opinion  that  the  dr. 
at  the  wharves  should  be  done  by  the  owners,  68, 
257. 

Reconvened  June  24, 1868;  recom.,  in  addition  to 
pre.  B.  of  May  18,  1868:  (1)  The  excavation  of  a 
chan.  12'  x  50'  from  the  mouth  of  the  Oswegatchie 
to  the  St.  Lawrence;  (2)  constr.,  if  it  proved  neces- 
sary, of  2  ps.,  68,  270.  B.,  68,  255,  256,  268,  270. 
(Lt.  Cols.  Newton  and  Blunt,  Maj.  Houston,  and 
Capt.  Eolgate.) 

In  charge: 

Capt.  C.  B.  Reese,  1866-67,  66,  ii,  41,  iii,  17;  67, 
233.    E.,  66,  iv,  180, 181. 

Lt.  C.  J.  Allen,  temporarily  in  charge,  1866,  66, 
iv.  178. 

Lt.  Col.  C.  E.  Blunt,  1867-69,  67, 32,  233;  69, 39, 
170.    B.,  67,  236,  242;  68,  246,  260,  265,  269. 

Maj.  M.  D.  McAlester,  1869,  69, 170. 

Capt.  F.  Harwood,  1869,  69, 170. 

Maj.  Nicolas  Bowen,  1869-70,  71, 49.  E.,  69, 170; 
70, 211. 

Lt.  B.  D.  Greene,  1870-71,  71,  49. 

Maj.  J.  M.  Wilson,  1871-75,  71,  49;  76, 110.  E, 
71,249;  73,264;  73,381;  74,269;  75,347. 

Maj.  W.  McFarland,  1875-82,  76, 110.  E.,  76,  ii, 
601;  77,  983;  78,  1280;  79,  1737;  (Lt.  Col.)  80, 
2218,  2219;  81,  2451;  83,  2461. 

Lt.  Col.  Robert,  1883-86.    E.,  83, 1954;  84,2153. 

Maj.  M.  B.  Adams,  1885-92.  B.,  85,  2293;  86, 
1895;  87,  2393;  88,  2089;  89,  2440;  90,  2871;  91, 
2923;  93, 2601. 

Capt.  S.  S.  Leach,  1892-96.  E.,  93,  3190;  94, 
2491;  96, 3229;  96,  3164. 

Maj.  W.  S.  Stanton,  1897-98.  E.,  97,  3292;  98, 
2812 

Capt.  G.  D.  Fitch,  1899-1901.  B.,  99,  3149;  00, 
4177. 

Mai.  T.  W.  Symons,  1901-03.  B.,  01,  3374;  03, 
2335 

Maj.  Theo.  A.  Bingham,  1903.    E.,  03, 2165. 

IstLt.  Paul  S.  Bond,  1904.    E.,  04,  3353. 

Col.  H.  M.  Adams,  1905-07.  E.,  05,  2406;  06, 
1952*  07  2127 

Lt.  Coi.  W.'l.  Fisk,  1908-09.  B.,  08,  2203;  09, 
2174. 

Capt.  W.  L.  Guthrie,  1910-11.  E.,  10,2336;  11, 
2540. 

Col.  J.  G.  Warren,  1912-.    E.,  13,  2749. 


*  Allotment. 

1  Sur.— B.  (information  obtained  from  map;  no  B.),  Nov.  19, 1855. 

!  Contract  abandoned,  68,  46,  245,  263. 

» Contract  annulled,  73, 264. 


(H.  D.  482,  55th,  2d.) 
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Assistants: 

Lt.  B.  D.  Greene,  70,213. 
F.  T.  Hampton.    B.,  80,  2220. 
M.  Kingsley.    B.,  80,  2222. 
W.  P.  Judson.    E.,  80,  2224. 
1st  Lt.  W.  L.  Guthrie,  09, 806. 

ESTIMATES.    (See  Projects.) 

By  Capt.  Reese,  dr.  Oswegatchie  Chan.,  removing 
obstrs.,  and  constr.  ot  ps.,  $81,313.34.  For  increasing 
the  TV.  ot  the  Oswegatchie  Chan,  to  ISO'  by  dr., 
$44,162.80,  66,  Iv,  184. 

By  BE.,  dr.  and  p.  constr.,  $100,000,  68,  271. 

By  Maj.  Bowen,  for  completion  of  existing proj., 
$175,000,  69, 170. 

LEGAL.  FBOCEEDINGS. 

Judgment  for  $500  damages  obtained  by  city  o' 
Ogdensburg  against  mill  owners  on  Oswegatchie  B- 
tor  obstr.  ot  same  by  refuse  matter,  85, 2294. 

OPEEATIONS. 

1867-68.    1  bowlder  removed  and  12,469  c.  y. 
dr.,  68,  265,  267. 
1868-69.    7,127  c.  y.  dr.,  70,  212. 
1869-70.    11,431  c.  y.  dr.,  70,  212. 
1870-71.    69,204.14  c.  y.  dr.,  71, 249. 
1871-78.    1  bowlder  removed  and  73,669.12  c.  y. 


dr.,  73, 264. 
1873-73. 
1873-74. 


95,841.9  c.  y.  dr.,  73, 381,  382. 

^,..-, ,.    9,130 c.  y.  dr..  74,  55,  271. 

1874-76.    21,560J  c.  y.  dr.,  75, 347. 

1876-76.    24,004  o.  y.  dr.,  76,  ii,  602. 

1883-83.  9,648  c.  y.  dr.  from  the  chan.,  83, 
1954. 

1883-84.  25,697  c.  y.  dr.  from  the  chan.,  com- 
pleting the  1882  contract,  84,  2153. 

1884-85.    48,194  c.  y.  removed  from  chan.,  86, 


.2295. 

1886-86. 

1886-87. 
87,  2394. 

1887-88. 


14,988  o.  y.  dr.  from  chan.,  86, 1897. 
Dr.  in  progress  along  the  city  front. 


Excavation  continued  in  chan.  along 
city  front,  88,  2090. 

1889-90.    Dr.  in  the  H.  resumed,  90,  2872. 

1890-91.    Dr.  in  progress,  91,  2924. 

1891-93.  108,455  c.  y.  dr.,  and  9,286  c.  y.  of 
hardpan  removed,  93, 2602. 

1893-94.  About  70,000  c.  y.  dr.,  93,  3191;  94, 
2491. 

1894-96.    61,395  c.  y.  dr.,  96, 3230. 

1896-96.    87,375  c.  y.  dr.,  96,  3165. 

1896-97.    23,951  c.  y.  dr.,  97,  3293. 

1897-98.    107,621  0.  y.  dr.,  98,  2812. 

1899-00.  89,860  c.  y.  dr.  and  793  c.  y.  hardpan 
and  bowlders  removed,  00,  4177. 

1900-01.    20,000  0.  y .  sand  dr.,  01, 3375. 

1903-03.  47,775  c.  y.  soft  material  and  18,979 
0.  y.  hardpan  and  bowlders  dr.,  03, 2166. 

1903-04.  Dr.  of  all  chan.  completed,  2,971  c.  y. 
hardpan  and  3,241  c.  y.  sand,  mud,  clay,  etc.,  re- 
moved, 04,  3353. 

1906-06.    56,000  o.  y .  dr.  tor  mainten.,  06, 1963. 

1906-07.    42,496  c.  y.  dr.,  07,  2127. 

1907-08.    158, 937  o.  y.  dr.,  08, 2203. 

1908-09.    143,420  c.  y.  dr.,  09, 2174. 

1909-10.    38,643  c.  y.  dr.,  10,  2336. 

1910-11.  All  Chans,  sur.  in  May,  1911.  Adver- 
tisement made  inviting  bids  tor  dr.,  11,  2540. 

1911-13.    380,518  c.  y .  dr.,  13, 2749. 


PHYSICAL  CHABACTEBISTICS. 

Extensive  alluvial  deposits,  66,  iv,  182. 

Description  ot  bottoms  of  the  St.  Lawrence  and 
Oswegatchie  Es.,  68,  261,  262;  74,  270. 

Description  of,  97, 3292. 

Condition  ot  works  and  d.  of  water,  01, 698;  13, 
1136. 

On  St.  Lawrence  E.,  62  m.  from  Lake  Ontario, 
13, 1135. 

PBIVATE  (COKPOEATE)  WOEK. 

BE .  of  opinion  that  dr.  at  wharves  should  be  done 
by  the  owners,  68, 257. 

Suits  by  the  city  to  prevent  mill  owners  from  de- 
positing their  refuse  in  the  E.,  73, 382. 

PEOJECTS. 

By  Capt.  Eeese,  dr.  the  chan.  ot  the  Oswegatchie, 
removing  obstr.  at  the  Northern  EE.  depot,  and 
building  ps.  to  aid  in  keeping  the  chan.  open,  66, 
iv,  182,  183, 184. 

By  BE.,  d.  chan.  at  wharves  ot  Northern  ER.  & 
Northern  Transportation  Co.,  and  dr.  chan.  of  the 
Oswegatchie  below  the  br.,  68,  257;  270.  Connect 
ing  the  mouth  of  the  Oswgatchie  with  the  St.  Law- 
rence, and  the  constr.  ot  2  ps.,  if  necessary  to  keep 
the  chan.  open,  68,  270. 

From  1862  to  1881,  inch,  1110,005.56  was  app.,  83, 
2461. 

In  1882  proj.  modified  to  provide  for  16'  in  the  Os- 
wegatchie and  St.  Lawrence  chans.  and  16'  on  the 
outer  bar.  Est.,  $76,000,  83,  2461;  86,  2294.  In- 
creased in  1885  to  $108,000,  86,  2295;  87,  2394. 

In  1890  Maj.  Adams  proposed  to  afford  16.5'  in  all 
the  Chans.,  involving  the  removal  of  362,000  c.  y.  of 
hardpan  and  solid  r.,  est.,  $168,950,  90,  2872;  93, 
2602.  In  1897  the  Chief  ot  Engineers  au.  d.  ot  16' 
below  the  zero  ot  the  Oswego  gauge  in  the  2  lower 
entrance  chans.;  est.  ot  proj.  ot  1890  not  being  in- 
creased thereby,  97,  3293. 

By  Capt.  Fitch,  1899,  dr.  and  redr.  various  parts 
of  the  H.,  including  the  removal  ot  hardpan  at  the 
mouth  ot  the  Oswegatchie  E.,  99,  3149. 

Act  June  25, 1910,  au.  d.  the  several  chans.  ot  the 
H.  to  19'  below  zero  of  Ogdensburg  gauge,  and  re- 
moving middle  ground  bet.  lower  entrance  chans. 
to  same  d.;  est.,  $187,970  (H.  D.  920,  60th,  1st)  (see 
Surveys),  10,  899. 

SUE  VETS. 

Sur.  au.  act  Jime  23, 1866,  66,  ii,  40,  41,  iii,  29. 

By  Capt.  C.  B.  Eeese,  1866,  66,  iv,  180, 182;  74, 
269. 

By  W.  P.  Judson,  1855,  66,  Iv,  180.  Accuracy  of, 
considered  doubtful,  68,  260,  266. 

By  Lt.  B.  D.  Greene,  70,  213. 

By  Maj.  Tumbull,  1855,  74, 269. 

Eesur.  au.  act  Mar.  3, 1879;  made,  1880,  by  Lt.  Col. 
McFarland,  79, 177;  80,  2219. 

Minor  surs.,  96, 3230;  97, 3293;  99, 3149. 

Pre.  ex.,  with  view  to  obtaining  d.  ot  19',  au.  act 
Mar.  2, 1907.  E.  by  Lt.  Col.  Fisk,  Apr.  22  and  Aug. 
2, 1907;  est.,  $187,970  (H.  D.  920,  60th,  1st),  08,  779. 

Maps.    (H.  D .  920,  60th,  1st.) 
OfH.,  76,  ii,  601. 

Ot  the  H.  June  30, 1879,  79, 1737;  80,  2218;  81, 
2452;  87,  2394;  98, 2814;  03, 2166;  11, 2540 


ER-73 


WADDINGTON  HARBOE,  N.  Y. 


APPEOPEIATIONS. 

1873,  $10,000,  73, 49. 
10,000,74,56. 
5,000,  76,  60. 
5,000,  78, 134. 
3,000,  80,  2226. 
2,500,  81,  2453. 


1874, 
1876, 
1878, 
1880, 
1881, 


Total,    35,600 
30462°— H. 


COMMEBCE. 

Local  interests,  73, 389;  76,  ii,  607, 609. 

Prospective  benefits  ot  imp.,  76,  ii,  608,  609. 

Correspondence,  76,  ii,  610. 

Early  in  the  century  there  were  manufactories, 
but  owing  to  lack  of  rail  transportation  for  their 
products  they  declined,  and  in  1894  the  an.  t.  3,000 
t.,  96,  3243. 


Doc.  740,  63-2 97 
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B,.,76,ii,602;  77, 
2225;  81,  2452;  83, 


CONTRACTS. 

1873.  H.  J.  Mowry,  dr.,  $1.24,  73, 384. 

1874.  C.Daly,  dr..  24* and $1,73, 360. 
1876.    E.  H.  Frencli,  dr.,  340,  75, 350. 
1880.    C.  Daly,  dr.,  with  and  without  blasting, 

$S  and  500  c.  y.,  resp.,  80, 2227. 

ENGINEERS. 
Chlel  ol  Engineers.    R.,  73,  48;    73,  49;   74, 

56;  76,60;  76,112;  77,119;  78,134;  79,177;  80, 
233;  81,  319;  S3,  313;  83, 323;  87, 317;  96,  429. 

In  charge: 

Maj.  1.  M.  Wilson,  1872-76.  R.,  73, 384,  388;  74, 
272;  76, 349;  76,  ii,  607. 

Maj.  W.  MoFarland,  1876-83. 
984;  78,  1280;  79,  1738;  80, 
2462. 

Lt.  Col.  H.  M.  Robert,  1883-85.    R.,  83, 1955. 

Maj.  M.  B.  Adams,  1885-87.    R.,  87,  2414. 

Capt.  S.  S.  Leach,  1895.    R.,  95,  3242. 

Assistants: 

J.  S.  Lawrence.    R.,  76,  ii,  609. 
F.  T.  Hampton.    R.,  83,  2464 
J.C.Churchill.    R.,  87,  2416. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Wilson,  canal,. loclis,  etc.,  $246,558.40, 
76,  u,  608,  610;  79, 1738. 

LEGISLATION. 

1808.  Eight  to  constr.  dam  with  locks,  etc., 
granted  to  D.  A.  Ogden  by  New  York,  76,  ii,  607, 
608. 

OPERATIONS. 
1873-74.    8,728  c.  y.  dr.,  74, 56,  272. 
1874-75.    14,764  0.  y.  dr.,  76,  60,  350. 
1875-76.    12,000  0.  y.  dr.,  76, 112,  ii,  603. 
1879-80.    2,200  c.  y.  dr.  from  Chan.,  80,  2226. 
1881-83.    660  c.  y.  r.  blasted  and  remoTed,  83, 


PHYSICAL  CHARACTERISTICS. 

General  description  of  Little  R.  and  Eapide  du 
Plat;  velocity  of  current;  fall  of  E.,  73,  388,  389. 


Situated  on  the  St.  Lawrence  R.,  about  18  m. 
below  Ogdensburg;  dam  across  the  R.  at  Wad- 
dington  that  furnishes  excellent  water  power,  95, 
3242. 

FLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Wilson,  canal  with  1  lock  of  a  lift  of 
llj'  (12')  X  45'  X  270',  and  imp.  of  approaches  by  dr. 
to  gain  13'  X  100'  clian.  76,  ii,  607-610.  Comparison 
bet.  proposed  canal  and  Morrisburg  Canal  on  the 
Canadian  side,  76,  ii,  608. 

PRIVATE  WORK. 

St.  dam  800'  1.,  a  small  look,  "now"  abandoned, 
and  a  canal  carrying  water  to  the  mills  constr., 
73, 389. 

Wing  dams,  to  furnish  water  power,  built  by 
the  cit&ens,  1806,  76,  ii,  607. 

Coimterdam,  660'  1.;  a  St.  dam,  connecting 
Ogdens  Isli.  with  the  American  shore,  and  a  smaU 
St.  look,  subsequently  partly  destroyed,  all  constr., 
1809,  76,  ii,  607. 

PROJECTS.    (See  Estimates  and  Plans.) 

Orig.  proj.  by  Maj.  Wilson  was  tor  opening  chan. 
through  bar  at  head  of  Little  R.,  and  to  carry  it 
to  the  docks  by  dr.;  est.,  $17,000,  73,  390;  74,  272; 
also  for  cleaning  chan.  by  dr.  and  r.  excavation; 
est.,  $5,000,  75,  60,  350.  Est.  increased,  1880,  by 
Maj.  McFarland  to  $22,000  for  completion,  on  ac- 
count of  the  chijracter  of  r.  developed,  78,  1280; 
79, 1739;  80, 2226. 

Maj.  Adams,  1886,  reports  a  general  imp.  unad 
visable  in  view  of  the  requirements  of  C,  87,  2415- 

SURVEYS. 

Ex.  by  Maj.  Wilson,  1872.    R.,  73,  388. 

Under  the  direction  of  Maj.  Wilson,  an  ex.  of 
the  practicabilities  attending  the  constr.  of  a  canal 
around  the  rapids  at  Waddington  made  by  J.  S. 
Lawrence,  1875.    R.,  76,  ii,  607,  609. 

By  Maj.  McFarland,  1878,  79, 1738. 

Ex.  au.  act  Aug.  6,  1886;  made,  1886,  by  Maj. 
Adams,  87, 2414. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Capt. 
Leach  (R.  unfav.),  95, 3242. 

79, 1738;  81,  2452;  83,  2468. 


RK^75 


GRASSE  RIVER,  MASSENA,  N.  Y. 


APPROPRIATIONS. 

1882,  $3,000.00,83,1956. 
1890,  6,000.00,90,2875. 
1894,       .  30,  act  Aug.  23. 


Total,    9,000.30 

COMMERCE. 

None  demanding  immediate  imp.;  proposed 
manf .  establishments  woiild  be  materially  beueflted 
by  d.  of  12',  01,  3378  et  seq. 

CONTRACTS. 

1888.    W.  J.  Daly,  dr.,  $8  per  hour,  89,  2442. 
1890.    Daly  Bros.,  dr.,  91, 2927. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 233;  81,320;  83, 
323;  .84,  327;  85,  353;  86,  347;  87,  313;  88,  286; 
89, 338;  90,  306;  91,  384;  01,  599. 

In  chaiee: 

Maj.  W.  McEarland,  1880-83.    R.,  81,  2457. 

Lt.  CoL  S.  M.  Robert,  1883-86.  R.,  83, 1056;  84, 
2154. 

Maj.  M.  B.  Adams,  1886-91.  R.,  86,  2296;  86, 
1898;  87,  2396;  88,  2092;  89,  2442;  90,  2874;  91, 
2926. 

Maj.  T.  W.  Symons,  1901-.    R.,  01, 3377. 


Assistants: 

F.  T.  Hampton.    R.,  81,  2458. 

J.  C.  Churchill.    R.,  01, 3386. 

OPERATIONS. 

1888-89.    1,670  c.  y.  dr.,  89,  2442. 
1890-9 1.    5,165  c.  y .  dr.,  91,  2927. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  01,  3379,  3387. 

PROJECTS. 

By  Maj.  McFaland,  1881,  R.  mouth  to  Haskells 
Wharf,  dr.  4'  1.  w.,  est.,  $12,000,  81, 2458. 

Increased,  1885,  $7,000,  85, 2297. 

Increased,  1886,  $1,600,  86, 1899;  87, 2396. 

By  "Capt.  G.  D.  Fitch,  1900, 12'  from  a  pt.  about 
1,400'  below  St.  Lawrence  Power  Co.'s  powerhouse 
at  Massena  to  confluence  of  Grasse  E.  with  St.  Law- 
rence E.,  01,  3378. 

SURVEYS. 

Au.  act  June  14, 1880;  made,  1881,by  Maj.  McFar- 
land,  81,  2457. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900,  from  conflu- 
ence with  St.  Lawrence  R.  to  Massena,  for  21',  made 
by  Capt.  G.  D.  Fiteh.  Rs.,  Aug.  2  and  Nov.  29, 
1900,  resp.;  est.,  $200,000  for  12'  (H.  D.  151,  66th, 
2d),  01,  599,  3377,  3384, 3386. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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KKr-78     SALMON   BIYER,    N.  Y. 

N.Y.) 


(Below  Fort   Covington, 


ENGINEERS. 

Ctilet  of  Engineers.    B^  85, 252;  89,  344. 

In  charge; 

Col.  H.  M.  Robert.    B.,  83, 2286. 

Maj.  M.  B.  Adams,  188S-S9.    E.,  89,  2460. 

Assistants: 

L.  Y.  Sohennerhom.    B.,  8S,  2289. 

P.  M.Barstow.    B.,  89,2461. 

PHYSICAL  CHABACTEBISTICS. 

Description  ol  locality.  Tributary  of  St.  Law- 
rence R.;  dlscbarglag  into  the  latter  about  5  m. 
below  Ft.  Covington.    85,  2287;  89,  2461. 

Character  of  B.  bed,  85, 2289. 


PLANS. 

By  U.  Col.  Robert,  1884,  dr.  ohan.  75'  x  12', 
Salmon  St.  in  Ft.  Covington  to  U.  S.  boundary  line; 
est.,  140,000,  85,  2288,  2290. 

By  Maj.  Adams,  1888,  7'  chan.  75'  w.,  RR.  br.  at 
Ft.  Covington  to  international  line;  est.,  $20,000, 

89. 2460. 

SUB  VETS. 

Au.  act  July  5, 1884;  made  by  Lt.  Col.  Robert,  85, 
2286. 
Au.  act  Aug.  11,1888;  made,  1889,  by  Maj .  Adams,' 

89. 2461. 

Bdow  Ft.  Covington,  85, 2290. 
89, 2460. 


RIVER  AND  HARBOR  WORKS. 


PACIFIC  COAST. 


SS.-LOS  ANGELES,  CAL.,  DISTRICT. 


1541 


1542 


rSee  pp.  14-22  fori 
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SS.— LOS  ANGELES,  CAL.,  DISTRICT. 

In  charge  of  TJ.  S.  Engineer  Office, 
Los  Angeles,  Oal. 


SS  11  Colorado  K.    (Gutt  ol  CalMomla.) 

SS16 

SS    2  GUaB.,ATiz.(l) 

SS17 

SS    3  BUI  WiUlams  Fork,  Ariz.  (1) 

SS18 

SS    4  Uttle  Colorado  K.,  Ariz.  (1) 

SS19 

SS    5  Rio  San  Juan  B.,  Utab,  Colo.,  N.  Mex. 

ssao 

(1) 

SS    6  Grand  B.,  Utah  and  Colo.  (1) 

SS31 

SS    7  Green  K.,  trtah,  Colo.,  and  Wyo.  (1) 

SS23 

SS    8  Virgin  B.,  Nev.,  Ariz.,  and  Utah.  (1) 

ssa3 

SS    9  Pacific  Ocean. 

SS34 

SS  10  San  Diego  B.,  Cal.  (9) 

SS85 

SS  11  San  Diego,  Cal.  (10) 

SSS6 

SS  IS  San  Diego  B.,  Cal.  (9 

ssa7 

SS  13  Ne^vport  B.,  Cal.  (9) 

SS88 

SS  14  Santa  Ana  E.,  Cal.  (13) 

SS39 

SS  15  Alamltos  B.,  Cal.  (9) 

ssao 

San  Gabriel  B.,  Cal.  (15) 

Bio  Hondo,  Cal.  (16)  (19) 

Long  Beach  H.,  Cal.  (9) 

Los  Angeles  B.,  Cal.  (9) 

Los  Angeles  H.  (formerly  San  Pedro 

and  Wilmington  Hs.)  Cal.  (9) 
Bedondo,  Cal.  (9) 
Santa  JVIonica  Bay,  Cal.  (9) 
Santa  Clara  B.,  Cal.  (9) 
San  Buenventura,  Cal.  (9) 
Santa  Barbara,  Cal.  (9) 
Santa  Tnez  B.,  Cal.  (9) 
Santa  Maria  B.,  Cal.  (9) 
San  Luis  Obispo  H.,  Cal.  (9) 
Esteros  B.,  Cal.  (9) 
San  Simeon  B.,  Cal.  (9) 


SS-1     COLORADO  EIVER,  ARIZ.,  CAL.,  AND  NEV.^ 


AFFBOPBL4TIONS. 

1884,     125,000,85,2367. 
1892,       10,000,93,3235. 


Total,    35,000 

COMMERCE. 

Unimportant,  69,  68;  79,  1773,  1774,  1778,  1780; 
96,  3187;  97,  3340. 

Bet.  Bioville  and  Eldorado  Canyon  practically 
none;  bet.  Yuma  and  Mexican  boundary  very 
small;  about  7,000 1.  in,  2,500 1.  out,  04,  3393,  3398. 

CONTBACTS. 

1893.  Baker  &  McKeown,  levee,  53,807  c.  y., 
atl2i«o.y.,  94,2522. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  67,  53;  68,  76,  1195; 
69, 68;  76,  120;  78,  137;  79, 180;  85, 363;  86,  356; 
87,  324;  89,  348;  91,  393;  93,  424;  94,  397; 
95, 435;  96, 388;  97, 487;  01, 603,  3402;  04, 636. 

Boards.  BERH.,  reviews  Capt.  Jadwin's  Bs. 
on  ex.;  concurs  as  to  inadvisability  of  imp.  R.  at 
sections  covered,  04, 3395, 3399. 

In  charge: 

Lt.  J.  0.  Ives,  1857-58.    68, 1195. 
Maj.  R.  S.  Williamson,  68, 76.    E.,  68, 1190. 
Capt.  S .  M.  Mansfield,  68, 76.    B.,  68, 1188. 
Lt.  G.  M.  Wheeler,  76, 120. 
Lt.  Col.  C.  S.  Stewart,  78, 137;  79, 180.    E.,  79, 
1773. 


Capt.  A.  H.  Payson,  1884-87.  E.,  85,  2365;  86, 
1929*  87  2449 

Lt.  Coi.  W.'h.  H.  Benyaurd,  1888-95.  E.,  89, 
2481;  91,  2974;  93,  3234;  94,  2521;  95, 3278. 

Lt.  C.  L.  Potter,  1896.    B.,  96, 3186. 

Maj.  C.  E.  L.  B.  Davis,  1896.    E.,  97, 3339. 

Capt.  J.  L.  Meyler,  1901.    E.,  01,3403. 

Capt.  Edgar  Jadwin,  1904.  E.,  04,  3392,  3394. 
3396. 

Lt.  E.  Berghind,  76, 120.    E.,  76,  ili,  329. 
Lt.  A.  H.  Payson.    E.,  79, 1774. 
.  Lt.  S.  W.  Boessler.    E.,  85,  2367. 
L.  C.  Easton.    E.,  01,  3406. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Payson,  removal  of  obstr.  and  rectifica- 
tion of  Chans.,  $97,269;  not  recom.  by  Lt.  Col 
Stewart,  79, 1774, 1780. 

LEGISLATION. 

To  aid  Capt.  Truewortby  in  perfecting  naviga- 
tion of  Colorado  R.  below  CaUviUe,  68, 1195. 

OPEEATIONS. 

1884-86.  1,074  t.  St.  removed  from  R.  bed- 
614 1. 1.  cobble  dam  built,  85, 2367. 

1885-86.  2,848  1.  f.  cobble  dam  built;  top  of 
Explorer's  Rools:  blasted  ofl;  1,240  t.  r.  removed 
86, 1931. 

1886-87.  Property  and  supplies  sold  at  auc- 
tion and  proceeds  turned  in  to  Treas.,  87, 2449 

1893-94.  53,807  c.  y.  material  placed  in  levee, 
94, 2521;  proj.  considered  completed,  95, 3278. 


1  The  list  of  U.  S.  waterways  at  this  point  begms  with  the  waterways  of  the  Pacific  coast  after  finishin? 
with  the  waterways  of  the  Great  Lakes  system  on  the  precedmg  pages. 

2  Colorado  River  of  the  West. 
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PHYSICAL  CHABACTEBISTICS.1 

Description,  68,  1188-1190,  1194,  1195:  79,  1773, 
1775,  1776;  91,  2975;  93,  3235;  96,  3186;  97,  3339. 

E.  navigable  to  CallviUe  by  light  craft,  68, 1188; 
79,1779. 

Description  by  C.  C.  Parry,  geologist,  68, 1191. 

Descriptive  narrative  of  E.,  68, 1192, 1193. 

Topography,  76,  iii,  343-345. 

Table ofdistanoes,  79, 1776. 

Slope  and  discharge  of  E.,  79, 1776, 1777. 

Listofobstr.,  79,1782. 

Yuma,  situated  at  the  junction  of  the  Gila  and 
Colorado  Es.,  subject  to  floods  of  those  Es.,  93, 
3234. 

For  a  considerable  part  of  the  year  the  E.  bed  of 
the  Gila  at  Yuma  is  dry,  93, 3235. 

Country  bordering  on  R.  rich  in  mineral  de- 
posits; gold,  gypsum,  silver,  and  copper  existing, 
04, 3393. 

Irrigation  of  bottom  lands  expected  to  produce 
large  growth  in  population  and  C.,  04, 3399. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Bergland,  1876,  diverting  Colorado  E.  for 
purposes  of  irrigation,  76,  iii,  337. 

PRIVATE  WOBK. 

To  protect  village  of  Ytuna  froih  floods  the  au. 
several  years  previous  to  1892  built  small  levees 
along  the  banks  of  the  two  Es.,  93, 3234. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Payson,  1879,  removing  obstr.,  protect- 
ing banks,  and  constr.  chan.;  est.,  $97,269,  79, 
1780. 

In  1886  it  was  reported  that  any  noteworthy  irnp. 
would  be  at  an  enormous  cost  not  required  by  C., 
86, 1932;  87,  2449. 


By  Lt.  Col.  Benyaurd,  1893,  levee  3,200'  1.  with 
average  h.  of  10'  along  margin  of  slough  near  the 
e.  boundary  of  Yuma,  starting  from  Penitentiary 
Hill  and  connecting  with  an  old  embankment  of 
the  Southern  Pacific  EE.  near  the  s.  limits  of  town, 
to  confine  the  waters  of  the  2  Es.  to  their  chans., 
93,  3235. 

StnBVETS.1 

By  Lt.  Ives,  exploration,  1857,  68,  1188,  1191, 
1195. 

Ex.  by  Lt.  Bergland,  76, 120,  iii,  329. 

Sur.,  by  Lt.  Col.  Stewart,  to  El  Dorado  Canyon, 
79, 180,  1773,  1774. 

Ex.  Camp  Mohave  to  El  Dorado  Canyon,  Ariz., 
au.  act  Aug.  11, 1888;  made,  1888,  by  Lt.  Col.  Ben- 
yaurd (R.  unfav.),  89,  2481. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Benyaurd  (R.  unfav.),  91,  2974. 

Sur.  made,  1892,  by  Lt.  Col.  Benyaurd,  93, 3234. 

Ex.  of  the  E.,  mouth  of  the  Virgin  R.  to  Yuma, 
au.  act  Aug.  17,  1894;  made,  1895,  by  Lt.  Potter 
(B.  unfav.;  cost  too  great),  96, 3186. 

Ex.  au.  act  June  3, 1896  (R.  unfav.);  submitted, 
1896,  by  Maj.  Davis,  97,  3339. 

Ex.  El  Dorado  Canyon  to  Eioville,  Nev.,  au.  act 
June  6,  1900;  made  by  Capt.  Meyler  (B.  imfav.) 
(H.  D.  67,  56th,  2d),  01,  603,  3403. 

Pre.  ex.  au.  act  June  13, 1902,  El  Dorado  Canyon 
to  Eioville,  Nev.;  B.  by  Capt.  Jadwin,  1903  (unfav.) 
(H.  D.  237,  58th,  2d),  04,  636,  3392. 

Pre.  ex.  au.  act  June  13,  1902,  Yuma  to  Mexican 
boundary  lioe;  B.  by  Capt.  Jadwin,  1903  (unfav.) 
(H.  D.  204,  58th,  2d),  04,  636,  3395. 

Maps: 

Topographical  sketches,  76,  iii,  332,  339. 
Sketch  and  section,  76,  iii,  341,  343, 345. 
Profiles,  76,  iii,  336;  85,  2368. 


SS-6 


GRAND  RIVER,  UTAH. 


ENGINEEBS. 

Clilef  of  Engineers. 


R.,  10,  910. 


In  cbarge: 

Capt.  A.  A.  Fries,  10,  900. 
1st  Lt.  C.  T.  Leeds,  10, 900. 


SURVEY. 

Pre.  ex.,  mouth  to  Moab  (jointly  with  Green  R., 
Utah),  au.  act  Mar.  3, 1909.  B.,  1st  Lt.  Leeds,  1909 
and  1910  (tmfav.)  (H.  D.  953,  61st,  2d),  10, 910. 


SS-7 


GREEN  RIVER,  UTAH. 


ENGINEEBS. 

Chief  ol  Engineers. 


R.,  10,  910. 


In  charge: 

Capt.  A.  A.  Fries,  10,  900. 
1st  Lt.  C.  T.  Leeds,  10, 900. 


SURVEY. 

Pre.  ex.,  mouth  to  town  of  Greenriver,  Utah,  au. 
act  Mar.  3, 1909  (jointly  with  Grand  E.,  Utah).  B., 
1st  Lt.  Leeds,  1909  and  1910  (un&v.)  (H.  D.  953, 
61st,  2d),  10,  910. 


1  Navigable  from  a  short  distance  below  Yuma,  Ariz.,  to  the  Laguna  Dam,  11  m.  above  Yuma.  Above 
the  Laguna  Dam  it  is  also  navigable  at  certain  srages  of  the  K.  up  to  the  Grand  Canyon,  and  also  in  short 
stretches  through  the  Grand  Canyon.  Its  tributaries  are  the  Gila  E.,  Bill  Williams  Fork,  Little  Colorado 
E.,  Eio  San  Juan,  Grand,  Green,  and  Virgin  Es.,  none  of  which  are  navigable  except  the  Grand  and 
Green  and  perhaps  the  Virgin  for  a  short  distance  above  its  mouth.  The  Grand  E.  is  navigable  from 
its  junction  with  the  Green  R.  to  form  the  Colorado  E.,  to  Moab,  a  distance  of  65  m.  The  Green  E.  is 
navigable  from  its  junction  with  the  Grand  R.  to  Greenriver  Station,  a  distance  of  125  m.  The  navigable 
portions  of  these  Rs.  lie  wholly  within  the  State  of  Utah.  In  1910  a  pre.  ex.  and  sur.  was  made  of  the  Grand 
and  Green  Rs.  with  view  to  their  imp.  by  the  U.  S^  reports  of  wnich  are  printed  in  H.  D.  953, 61st,  2d. 
A  report  relative  to  the  diversion  of  water  from  the  Green  R.  for  irrigation  purposes  was  submitted  to  the 
dept.  Dec.  21, 1912  (86717/9).  The  waters  ol  the  Colorado  E.  are  used  principally  for  irrigation,  there  being 
little  or  no  commerce  on  the  E. 


rseepp.  14-22  for] 
lexplanatlons,  etc.J 


EIVEE  AND  HARBOR  WORKS. 
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SAN  DIEGO  HASBOR,  CAL. 


APPROPRIATIONS. 

1862, 

130,000,68,886. 

1875, 

80,000,75,124. 

1879, 

1,000,  79, 179,  1764. 

1886, 

>  5,000,  87,  2433. 

1888, 

1,000,88,2114. 

1890, 

60,500,90,2903. 

1892, 

60,000,  93,  2629. 

1894, 

60,000,  95,  3275. 

1896, 

50,000,  96,  3185. 

1899, 

65,000,  99,  3166. 

1902, 

75,000,  03,  2342. 

1903, 

192,860,03,2172. 

1905, 

10,000,  05,  2410. 

1907, 

20,000,  07,  2132. 

1909, 

30,000,09,2178. 

1910, 

126,000,10,2339. 

TotaJ,  846,350  (not  inol.  apps.  of  1852  and  1886, 
for  San  Diego  E.,  ete.,  $810,350, 
13,  2752). 
COMMERCE. 

Eeqiiirements  ot  C.  would  not  justify  the  imp., 
JO,  613. 
Benefits  of  imp.  to  C,  76,  ii,  622;  77, 121,  ii,  999. 
Increasing,  00,  620. 
In  1911,  395,634 1.,  13, 1139. 

CONTRACTS. 

1876.  G.  A.  Johnson  and  H.  Schuyler,  earth 
and  St.  work  for  constr.  of  levees,  76,  ii,  622. 

1893.  S.  R.  Smith,  j.  constr.— trestle,  t6.91 1.  f.; 
mattresses,  $2.53  c.  y.,  p.  m.;  St.,  S1.62i  1. 1.;  office 
building,  $560,  94,  2616. 

1894.  Powell  &  Mitchell,  spur  and  shore  revet, 
constr.,  approx.  total  of  $21,615;  j.  constr.,  i42.07i 
1.  f.,  95,  3276,  3276. 

1896.  Goodbody  &  Boesner,  levee  repair;  cost 
of  $4,217.61,  97,  3337.  W.  S.  Waterman,  j.  constr., 
$64.23  1. 1.  ($39,822.60),  97,  3337. 

1899.  Healy,  Tibbitts  &  Co.,  j.  constr.  (brush 
and  St.),  delivered  from  barges;  est.,  total,  $61,240, 

00,  4186. 

1901.  Fred  Osbum,  removing  200  trestle  bents, 
$8  per  bent  for  160  and  $5.50  per  bent  for  40  bents, 

01,  3396. 

1903.    A.  A.  Polhamus,  dr.,  28§0  o.  y.,  03,  2172. 

1903.  A.  E.  Babcock,  completing  j.,  st.  $1.85 1., 
03,  2172. 

1904.  A.  A.  Polhamus,  dr.,  22J(|!  o.  v.,  04,  3385. 

1906.  North  American  Dredging  Co.,  dr.,  60i|! 
c.  y.,  07, 2132. 

1907.  North  American  Dredgmg  Co.,  dr.,  61* 
c.  y.,  08,  2208. 

1910.  California  Reclamation  Co.,  dr.,  $0.2874 
c.  y.,  10,  2339.  Standard  American  Dredging  Co., 
dr.,  $0.1489  c.  y.,  11,  2544. 

ENGINEERS. 

Cbief  ot  Engineers.  R.,  68,73;  70, 83;  73, 97; 
73,  108;  74, 119;  76, 124;  76, 114;  77, 121;  78, 
136;  79, 179;  80,  236;  81,  324;  83,  318;  83,  330; 
84,  334;  86,  360;  86,  363;  87,  320;  88,  293;  89, 
347;  90,  313,  334;  91,  392;  93,  369,  399;  93,  424; 
94,  396;  96,  434;  96,  387;  97,  487;  98,  470;  99,  649; 
00,  619;  01,  599;  03,  521;  03,  575;  04,  631;  06, 
638;  06,  712;  07,  733;  08,  779,  785;  09,  815;  10, 
900;  11,  953;  13, 1137. 

Boards: 

Becom.,  1853  or  1864,  that  the  old  R.  chan.  be  re- 
opened and  a  bulkhead  built  from  a  point  just  s.  of 
Old  San  Diego  to  the  hills  on  the  other  side  of  the 
sandflat,  70,614.  BE.  forthePaciflccoastconsid- 
ered  that  no  injurious  changes  had  taken  place  in 
the  Chan,  of  the  upper  part  of  San  Diego  H.  since 
1856,  73,  998,  999.  (Lt.  Col.  Alexander,  president 
of  BE.  for  Pacific  coast.) 

BE.  for  the  Pacific  coast  met  to  consider  theplan  of 
Lt.  Col.  Stewart  tor  imp.  of  San  Diego  H.  by  turn- 


ing the  San  Diego  R.  into  False  B.  Approve  of  the 
modified  plan  of  Lt.  Col.  Stewart.  B.,  76,  ii,  630, 
631.  (Lt.  Cols.  Alexander  and  Stewart  and  Mai. 
MendeU;  Lt.  Weeden,  recorder.  Maj.  Mendell 
dissents.) 

Convened,  San  Francisco,  Mar.  14, 1890,  to  report 
upon  estab.  of  H.  lines  in  front  of  San  Diego  and 
Coronado.  R.,  90,  2905;  93, 2640.  (Col.  MendeU, 
Lt.  Col.  Benyaurd,  and  Maj.  Heuer.) 

In  cbaige: 

Maj.  R.  S.  Williamson,  1870.    B.,  70,  607,  511. 

Lt.  Col.  B.  S.  Alexander,  1872-74  (cturent  obser- 
vations).   U.,  73, 999, 1000;  74,  ii,  372. 

Maj.  G.  H.  MendeU,  1873.    R.,  73, 1142. 

Lt.  Col.  C.  S.  Stewart,  1876-87.  B.,  75,  ii,  723; 
76,11,621,624;  77,997;  78,1301;  79,1763;  (Col.) 
SO,  2247;  81,  2525;  83,  2641;  83, 1995:  84,  2213; 
85, 2349;  86, 1917. 

Maj.  W.  H.  H.  Benyaurd,  1887-96.  E.,  87,  2431; 
(Lt.  Col.)  88,  2114;  89,  2477;  90,  2902,  2904;  91, 
2960;  93,  2628;  93,  3231;  94,  2514;  95,  3273. 

Maj.  C.  E.  L.  B.  Davis,  1896-98.  E.,  96,  3183; 
97  3337'  98  2927 

dapt.  i.  J.  Meyler,  1899-.  B.,  99, 3163;  00,  4181; 
01  3396. 

it.  Col.  C.  E.  L.  B.  Davis,  03, 521. 

Lt.  Col.  T.  H.  Handbury,  03, 521. 

Capt.  Edgar  Jadwin,  1902-03.    B.,  03,  2341. 

Maj.  J.  H.  WiUard,  1903.    B.,  03, 2171. 

Capt.  C.  H.  MoKinstry,  1903-06.  B.,  04,  3383; 
06,  2409,  06,  712. 

Col.  W.  H.  Heuer,  06,  712. 

Capt.A. A. Fries,  1906-09.  B.,06,1965;  07,2131; 
08, 2207;  09, 2177. 

1st  Lt.  C.T.Leeds,  1909-11.  B.,10,  2339;  (Capt.) 
11,2643. 

Capt.  W.  P.  Stokey,  11,  953. 

Lt.  Col.  C.  H.  MoKinstry,  1912-.    B.,  13, 2751. 

Assistants: 

Lt.  G.  H.  Derby,  70, 514. 

Lt.  W.  H.  Heuer,  70, 507,  511.    B.,  70,  512. 

Capt.  T.  H.  Handbury.    B.,  73, 1001. 

T.  F.  Lewis,  73, 1002. 

Lt.  J.  H .  Weeden.    E.,  74,  ii,  373. 

C.  J.  Fox,  76,  ii,  724. 

P.  C.  Turner.    B.,  94,  2516;  96, 3276. 

D.  E.  Hughes.    E.,  00,  4186. 
1st  Lt.  C.  T.  Leeds,  09,  815. 

1st  Lt.  A.  R.  Ehrhbeck,  09,  815. 

ESTIMATES.    (See  Plans  and  Projects.) 

For  changing  the  course  of  the  San  Diego  K.  into 
False  B.: 

By  Lt.  Heuer,  $92,428,  70, 615. 

By  Capt.  Handbury,  $61,167  (coin),  73, 1005. 

By  Maj.  MendeU,  $80,000,  73, 1144. 

By  Lt.  Col.  Stewart,  $23,000;  76,  ii,  622,  631. 

By  Lt.  Col.  Stewart,  $74,300,  $86,500,  $111,900, 
$167,950,  76,  ii,  627,  628. 

By  Maj.  Benyaurd,  $394,400,  88, 2117. 

OPEEATIONS. 

1863-54.  Levee  built  across  San  Diego  R.  to 
divert  it  into  its  former  chan.  in  False  B.,  68,  886. 
Levee  carried  away,  73, 1143. 

1876-77.  Work  completed  by  contract;  7,734.6' 
of  levee  built,  77, 121,  999. 

1877-78.  ■  Levee  damaged  by  rain  repaired,  78. 
1301. 

1878-79.  Repairs  of  damages  to  levees,  79, 179, 
1764. 

1879-89.  Repairs  to  levee  embankments,  80, 
2247;  81,  2526;  S3,  2641;  83,  1996;  84,  2213;  86, 
2349;  89, 2477.  '        ' 

1890-91.  Repairs  to  levee  embankment  and 
dr.  in  progress  at  Middle  Ground,  91,  2961. 

1891-93.  Chan.  260'  x  22'  completed  through 
the  Middle  Ground,  93, 2629. 

1893-94.    Over  1,860'  ot  j .  constr.,  94, 2516. 


•  Sur.  of  San  Diego,  Newport,  and  San  Luis  Obispo  Hs. 
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1894-95.    Over  600'  o(  j.  oonstr.,  9S,  3274. 

1895-96.  At  the  end  of  the  year  the  j.  had 
been  carried  3,347'  seaward,  96,  3184. 

1896-97.  Dike  across  the  mouth  of  the  old  B. 
repaired  and  j.  extended  over  600',  97, 3337. 

1899-00.  2,544  c.  y.  brush  mattress  laid,  and 
6,613 1.  St.  placed,  00,  4182. 

1900-01.  22,408 1.  St.  deposited  inj., completing 
contract;  200  bents  of  trestle  removed,  01,  3396. 

1903-03.  Preparations  made  for  commencing 
work  on  j.,  quarry  opened,  and  1,060'  single-track 
RE.  constructed,  03, 2172. 

1903-04.  104,850t.st.lorj. delivered;  123,567c. 
y.  dr.  from  outer  bar  and  34,343  c.  y.  from  Middle 
Ground,  04, 3383. 

1904-O6.  3,887 1.  St.  for  j.  delivered,  completing 
contract,  and  52,745  c.  y .  dr.  from  Middle  Ground, 
05, 2409. 

1906-07.  15,625  0.  y.  dr.  from  outer  bar,  07, 
2131. 

1907-08.  37,750  c.  y.  dr.  from  outer  bar,  08, 
2207. 

1909-10,  100,904  c.  y.  dr.  from  outer  bar,  10, 
2339 

1910-11.    88,593  c.  y.  dr.,  11,  2543. 

1911-13.  700,548  c.  y.  dr.,  completing  con- 
tract, 13,  2751. 

PHYSICAL,  CHABACTEaiSTICS. 

San  Diego  R.  not  navigable.  Formerly  flowed 
into  San  Diego  B.,  creating  a  delta.  Diverted  into 
False  B.  by  dike  built  by  U.  S.  in  1876. 

Current  observations,  73,  999, 1000;  74,  ii,  372. 

Table  of  rainfall,  74,  ii,  375. 

Description  of  the  H.  entrance  and  outer  bar, 
88, 2114. 

Description  of,  73, 1003;  93,  3232. 

Changes  in  d.  efleoted  by  constr.  of  j.,  95,  3274; 
97, 3337. 

Considerable  changes  at  the  entrance  since  1888 
shown  by  Coast  and  Geodetic  Sur.  of  1898  to  be  of 
a  fav.  nature,  99,  3154. 

Trestle  piles  eaten  away  by  the  teredo  and  lim- 
noria,  01,  3396. 

Increase  in  velocity  of  tide  over  bar,  03,  2341. 

Erosion,  03,  2171. 

Storm  causes  outer  bar  chan.  to  shoal,  05, 638. 

PLANS.    (See  Estimates  and  Projects.) 

By  Lt.  Derby,  turning  San  Diego  R.  into  its 
old  Chan,  in  False  B.,  70,  514. 

By  Lt.  Heuer,  turning  San  Diego  R.  into  False 
B.  by  means  of  a  bulkhead  and  canal,  70, 515. 

By  Capt.  Handbiu-y,  changing  course  of  B.  by 
means  ofa  dam  and  dr.,  73, 1005. 

By  Lt.  Col.  Stewart,  changing  the  course  of  the  R. 
by  means  of  a  system  of  js.,  76, 631. 

PRIVATE  WORK. 

Residents  in  the  vicinity  of  the  levee,  in  1895, 
piled  up  sandbags  to  secure  it  from  danger  during 
a  high  flood  in  that  year,  95,  3275. 


About  $1,000,  raised  by  chamber  of  commerce, 
expend.,  1899,  in  an  attempt  to  increase  the  d,  on 
the  bar  with  water  jets.  Difierent  opinions  as  to 
the  success  of  the  method,  99, 3153. 


PROJECTS. 

By  Lt.  Col.  Stewart  (as  modified  by  BE.),  top. 
of  San  Diego  E.  by  changing  tlie  course  of  San 
Diego  R.  into  False  B.  by  cutting  a  new  chan. 
and  closing  the  old  one  b^  an  earthen  embank- 
ment 6'  X  23'  at  the  top,  riprapped  with  St.,  76, 
ii,  631. 

Proj.  of  1875  proposed  the  top.  of  San  Diego  H. 
by  changing  the  R.  back  into  one  of  its  former 
outlets  in  False  B.  by  cutting  a  new  chan.  and 
closing  the  old  one  by  an  embankment,  76,  ii,  630. 
Proj.  completed,  1877,  77,  999.  Subsequent  oper- 
ations cormned  to  repairs  to  embanlonents,  86, 
1917;  87, 2431;  90, 2902. 

Bj  Lt.  Col.  Benyaurd,  1888-93,  j.  7,500'  1.  at 
Zuninga  Shoals  at  the  entrance  to  the  H.,  to  gain 
26'  m.  1.  w.  over  the  outer  bar;  mainten.  of  chan. 
of  24'  m.  1.  w.  through  the  middle  ground;  and 
repair  of  the  dike  across  the  mouth  of  the  San 
Diego  R.  to  divert  the  waters  of  that  stream  into 
False  B.;  est.,  $394,400,  88,  2116,  2117;  93,  3231, 
3232. 

By  Maj.  Davis,  1896,  extension  of  j.  and  repairs 
to  dike,  97,  3337. 

Capt.  Meyler  est.,  1900,  $267,860  then  to  com- 
plete the  proj.;  the  increase  over  the  orig.  est.  being 
$148,450,  on  accoimt  of  scour,  00,  4183. 

Act  June  25,  1910,  au.  dr.  chan.  through  outer 
bar  30'  X  600'  and  tlirough  middle  ground  to  30'  x 
400'  at  s.  end,  and  w.  out  at  n.  end  to  accommodate 
vessels  using  U.  S.  Navy  coaling  station  at  La 
Playa  (H.  D.  961, 60th,  1st),  10,.901. 


SECRETARY  OF  WAR. 

Approves  recom.  of  BE.,  76,  ii,  629. 
Harbor  lines  modified,  13, 1139. 


SURVEYS. 

By  Lt.  Derby,  1853,  70, 514. 

By  Lt.  Heuer,  1869.    R.,  70,  512. 

By  Capt.  Handbmr,  1872.    E.,  73,1001. 

By  Lt.  Weeden,  1875,  75,  ii,  724, 

Au.  act  Aug.  6,  1886;  made,  1888,  by  Lt.  Col. 
Benyaurd,  88,  2114. 

Ex.  of  the  dike,  1892-93,  by  Lt.  Col.  Banyaurd, 
93  3233 

The  U.  S.  Coast  and  Geodetic  Sur.  sur.  H.  in 
winter  of  1898,  99, 3154. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907.  R.  by 
Capt.  Fries,  May  7  and  Oct.  22,  1907;  submits 
plan  to  dr.  chan.  30'  across  outer  bar  and  middle 
ground;  est.,  $269,250  (H.  D.  961, 60tti,  1st),  08, 785. 

Map.    (H.  D.  961,  60th,  1st.)    11,  2544. 


SS-13 


NEWPORT  HAKBOR,  CAL. 


ENGINEERS. 

Chief  ot  Engineers. 

1150. 


R.,  88,  293;  08,  785;  13, 


In  cha,rge: 

Maj.  W.  H.  H.  Benyaurd,  1886v    B.,  88,  2118. 

Capt.  A.  A.  Fries,  08,  779. 

Capt.  Chas.  T.  Leeds,  13, 1137. 

Capt.  W.  P.  Stokey,  13, 1137. 

Lt.  Col.  C.  H.  MoKinstry,  13, 1137. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88,  2118. 


PLANS. 

By  Maj.  Benyaurd,  1888,  top.  H.  entrance,  se- 
curing a  navigable  chan.  8'  d.  at  m.  1.  w.  by  revet. 
head  ot  sand  spit,  and  constr.  e.  j.  of  st.  2,200'  1. 
and  a  w.  j.  3,000'  1.;  est.,  $1,520,000,  88, 2120. 

SURVEYS. 

Au.  act  Aug.  5,  1886;  made,  1888,  by  Maj.  Ben- 
yaurd, 87, 320,  2433;  88, 2118. 

Ex.  au.  act  Mar.  2, 1907.  R.,  Capt.  Fries,  May  9, 
1907  (H.  D.  82,  60th,  1st)  (unfev.),  08, 785. 

Pre.  ex.  au.  act  Feb.  27,  1911  (E.  to  come),  12, 
1150. 


SS-16 


SAN  GABRIEL  R.,  CAL.* 


1  Navigable  for  smaU  boats  for  a  distance  of  about  7  miles.  Flows  to  Alamitos  Bay,  but  there  is  a  flood 
channel  (called  the  Rio  Hondo)  which  leaves  the  San  Gabriel  River  near  Azusa  and  joins  the  Los  Angeles 
River  near  Workman. 


r  See  pp.  14-22  fori 
L  explanations,  etc.  J 
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SS-18 


LONG  BEACH  HABBOB,  CAL. 


ENGINEERS. 

Cblet  of  Engineers.   K.,  11, 964. 

In  charge.    Capt.  C.  T.  Leeds,  11, 953. 


SURVEY. 

Pre.  ex.  au.  act  June  25, 1910.   B.,  Capt.  Leeds, 
Oct.  10, 1910  (H.  D.  27,  62d,  1st)  (unfav.),  11,  964. 


SS-19 


LOS  ANGELES  BIVEB,  CAL.' 


SS-30 


LOS  ANGELES  HABBOB,  CAL.'' 


Part. 

Title. 

Period. 

Appropria- 
tions. 

a 

Wilmiii^nTi  TT    r,n.l 

1859-1912 
1882-1912 

$2,333,000 
3,420,250 

b 

San  Pedro  H.,  fal 

Total 

5,753,250 

Part  (a),  SS-30      Wilmington  Harbor,  Cal.^ 


AFFBOFKIATIONS. 

1871,       $200,000,  71,  £ 


1872, 

75,000,78,97. 

1873, 

150,000,  73,  108. 

1875, 

30,000,  75,  122. 

1878, 

20,000,  78,  135, 1294. 

1879, 

12,000,79,178,1746,1749 

1880, 

35,000,  80,  2233. 

1881, 

33,000,  81,  2469. 

1882, 

100,000,88,2533. 

1884, 

80,000,  84,  2187. 

1886, 

75,000,  86,  1914 

1888, 

90,000,  88,  2113. 

1890, 

34,000,90,2901. 

1892, 

51,000,  98,  2627. 

1896, 

50,000,96,3182. 

1902, 

250,000,  03,  2344. 

1905, 

100,000,  OS,  2415. 

1906, 

100,000,06,1960. 

1907, 

163,000,  07,  2137. 

1909, 

20,000,09,2182. 

1910, 

400,000,  11,  2547. 

1911, 

270,000, 11,  2547. 

1912, 

25,000, 18,  2755. 

Total, 

2,333,000 

COMMERCE. 

Cost  ollighterage  very  great,  69, 482;  71,943;  74, 
11, 370. 

Rapid  increase  of,  74,  ii,  370;  75,  ii,  692. 

Advantages  of  imp.,  79, 1748. 

1893,  C.  appeared  to  demand  that  an  interior  basin 
should  be  dr.  bet.  H.  lines  to  d.  sufficient  for  any 
vessel  that  could  enter  the  E.,  93, 3230. 

Description  of.  Futureprobably  tobeTCrygreat, 
00,  4198. 

30%  increase  in  1903  over  previous  year,  04,  635. 

1911,  1,720,711  t.,  principally  lumber,  crude  oil, 
and  general  merchandise,  12, 1145. 

Eilect  of  the  imp.  shows  an  increase  in  C.  of  about 
300%  in  10  years,  18, 1145. 


CONTRACTS. 

1878.  E.  M.  Benjamin,  3,700'  of  break'r,  78, 
1006;  failed,  78, 1006.  G.  W.  Prescott  &  Co.,  tim- 
ber, 78,  1007.  Benton,  Smith  &  Co.,  timber,  78, 
1006. 

1873.  G.  D.  NaglB,  St.,  73, 1131. 

1874.  Mr.  Boschke,  dr.;  contract  extended 
twice,  75,  ii,  693.      - 

1878.    Mappa  &  Gay,  St.,  79,  1747,  1749;   an- 
nulled, 79, 1747.    T.  B.  Hays,  St.,  79, 1747. 
1880.    J.  Hackett,  reef  and  sand  removal,  $3  and 
'6SP    81   2469 
Tilford  &  Terkelson  Bros.,  st.,  12.50  t.. 


50il!0.  y., 
1881. 

81,  2469. 
1888. 


Pacific  Coast  &  Beclamation  Co.,  reef 
and  sand  removal,  $2.49  and  SOt  e.  y.,  resp.,  83, 1967. 

1885.  E.  A.  Von  Schmidt,  St.,  $1.97 1.,  86, 2336. 

1886.  A.  W.  Von  Schmidt,  dr.,  29A(|!  c.  y.,  87, 
2430.    E.  A.  Von  Schmidt,  St.,  $2.23  t,  87,  2430. 

1890.  E.  Axman,  dr.,  55(|!  o.  y.,  90,  2901. 
P.  O'Neil,  r.,  $2.27 1.,  91,  2957. 

1891.  A.  A.  Polhamus,  r.,  $2.09 1.,  91,  2958. 
1898.    P.  O'Neil,  st.,  $1.77 1.  ($31,860),  93,  3231. 

1903.  F.  D.  Lanterman,  repair  of  e.  j.,  $3,- 
564.69;  E.  A.  Perry,  dr.  division  A  50i|!  c.  y.  and 
division  B  16$  c.  y.,  03,  2176. 

1904.  EUioott  Machme  Co.,  oonstr.  dr.,  $98,400; 
H.  E.  Carse,  hardware  for  pontoons,  $1,049.09; 
Baker  Iron  Works,  2,048'  20"  discharge  pipe  and  4 
elbows,  $3,023.08;  New  Jersey  Car  Spring  & 
Eubber  Co.,  25  rubber  sleeves,  $1,275;  H.  E.  Carse, 
gasoline  launch,  $1,732.50,  04,  3389.  W.  S.  Miller 
(3  contracts),  3,000  gals,  gasoline,  $375;  lubricating 
oils,  $1,410.70;  16,000  bbls.  crude  oil  for  fuel  for  dr., 
$9,920,  05,  2416.  W.  S.  Miller  (2  contracts),  13,068 
bbls.  oil,  46i|!  bbl.,  and  1,108  gals,  gasoline,  $138.50, 
06, 1960. 

1905.  A.  A.  PoUiamus,  dr.,  46(1;  c.  y.,  06, 1960. 

1906.  H.  T.  Harper,  8,500  bbls.  crude  oil,  48* 
bbl.,  06,  1960.  A.  A.  Polhamus,  dr.  52,500  c.  y. 
460  c.  y.;  H.  T.  Harper,  21,000  bbls.  crude  oil,  50t 
bbl.,  07,  2137. 


1  Navigable  lor  small  boats  lor  a  short  distance  only.  Under  Department  permit  of  March  19. 1906 
(57525/29),  the  mouth  of  the  river  has  been  improved  by  the  Los  Angeles  Dock  &  Terminal  Co  and  now 
forms  part  of  Long  Beach  Harbor,  with  depths  of  water  of  18  feet  at  mean  lower  low  water 

s  Designated  Los  Angeles,  June  4, 1910.    See  also  footnotes,  p.  1549  of  this  Index 
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1907.  H.  S.  Botsford,  20,000  bbls.  oU  tor  fuel, 
850  bbl.,  08, 2213. 

1908.  H.  S.  Botsford,  20,000  bbls.  oil  for  fuel, 
m  bbl.,  09, 2182. 

1909.  H.  S.  Botsford,  20,000  Wals.  oil  for  fuel, 
SI  t)bl.,  10,2343. 

1910.  H.  S.  Botsford,  20,000  bbls.  oil  for  fuel, 
Slbbl.;  Tacoma  Dredging  Co.,  dr.  2  20'  lateral 
Chans.,  $0.089725  o.  y.;  Standard  American  Dredg- 
ing Co.,  dr.  30'  phan.,  42$  c.  y.,  11,  2648. 

1911.  Standard  American  Dredging  Co.,  dr., 
I0.415c.y.,  18,  2756. 

ENGnCEERS. 

CMet  of  Engineers.   B.,  69,  64;  71,  98;  73, 

97;  73,108;  74,118;  75,122;  76,113;  77,120;  78, 
135;  79,  178;  80,  234;  81,  321;  83,  315;  83,  327; 
84,  331;  86,  358;  86,  351;  87,  319;  88,  292;  89, 
346;  90,  312;  91,  391;  93,  368;  93,  423;  94,  39S; 
93,  433,  3268;  96,  387;  97,  486;  98,  471;  99,  551, 
553;  00,  622,  624;  01,  601;  03,  523;  03,  577;  04, 
634;  06,  641;  06,  716;  07,  736;  08,  782;  09,  818, 
822;  10, 904,  910;  11, 967;  13, 1142. 

In  cbarge: 

Mai.  E.  S.  Williamson,  1869.    B..,  69,  479. 

Mai.  G.  H.  Mendell,  1871-86.  B.,  71,  939;  73, 
1006;  73, 1129;  74,  u,  369;  75,  ii,  692;  76,  ii,  615; 
77,  989;  78,  1291;  79,  1746;  (Lt.  Col.)  80,  2232; 
81,  2466;  83,  2631;  83,  1966;  84,  2186;  86,  2333; 
86, 1911. 

Maj.  W.  H.  H.  Benyaurd,  1886t«5.  B.,  87,  2429; 
(Lt.  Col.)  88,  2111;  89,  2474;  90,  2900;  91,  2956; 
93,2626;  93,3229;  94,2511;  96,3268. 

Maj.  C.  E.  L.  B.  Davis,  1896-98.  B.,  96,  3181, 
97  3336'  98  2931 

c'apt.  J.  J.Meyler,  1899-1901.  B.,  99,  3158;  00, 
4191,  4194,  4199;  01,  3399. 

Lt.  Col.  C.  E.  L.  B.  Davis,  03, 521. 

Lt.  Col.  T.  H.  Handbury,  03,  621. 

Capt.  Edgar  Jadwin,  1901-03.    B.,  03,  2344. 

M^.  J.  H.  WiUard,  1903.    B.,  03, 2176. 

Capt.  C.  H.  MoKinstry,  1903-06.  B.,  04,  3387; 
05,  2413. 

Col.  W.  H.  Heuer,  06, 712. 

Capt.  A.  A.  Fries,  1906-09.  E.,  06,  1959;  07, 
2135;  08,  2210;  09,  2179. 

1st  Lt.  C.  T.  Leeds,  1909-11.  B.,  10,  2342; 
(Capt.)  11, 2646. 

Lt.  Col.  C.  H.  McKinstry,  1912-.    B.,  13, 2753. 

Assistants: 

Lt.  C.  B.  Sears.    B.,  73, 1132;  76, 11,  692. 

W.  I.  Smith,  76,  ii,  617. 

A.J.  Swift.    B.,  83, 1967. 

A.  Bosohke.    B.,  84, 2187. 

W.  P.  Smith.    B.,  86, 2336. 

Lt.  J.  J.  Meyler.    E.,  91, 2968. 

F.C.Turner.    E.,  00,  4209. 

E.  A.  Crawford.    B.,  03,  2177. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Maj.  Williamson,  break'r,  1891,959,  69,  481. 

By  E.  A.  Flint,  cribwork,  8627,000,  69,  484. 

By  Maj.  Mendell,  6,700'  of  break'r,  $400,000,  71, 
947.  Protection  of  the  work,  $30,000,  74,  ii,  370. 
Completion,  1100,000,  76,  ii,  617. 

By  Lt.  Col.  Benyaurd,  dr.,  etc.,  $392,726,  95, 
3272 

By  Capt.  Meyler,  dr.,  etc.,  $2,159,100,  00,  4206; 
$560,000,  00,  4207. 

OPEEATIONS. 

1871-73.  830  1.  f.  break'r  and  8  wings  built, 
73, 1008. 

1873-73.  3,700  1.  f.  break'r  built,  18,661  t.  st. 
deposited,  360  1.  f.  washed  away,  120  1.  f.  of  wings 
repaired  with  st.,  flood  gates  put  in,  350  1.  f.  crib 
and  300'  st.  wings  built,  24,000  o.  y.  gravel  riprap, 
73, 108, 1130, 1132. 

1873-74.  26,778  t.  st.  deposited,  1,680  1.  f.  of 
is.  break'r  ballasted  with  St.,  74, 118,  ii,  369. 

1874-75.  24,087  c.  y.  dr.,  4,075  t.  st.  deposited, 
flood  gates  closed,  head  of  work  riprapped,  192 1.  f. 
cribwingsbuilt,  75,122,11,  693. 

1876-76.  21,888  c.  y.  dr.,  3,610 1.  st.  deposited, 
dr.  by  contract,  76,  ii,  616. 


1876-77.  11,435  c.  y.  dr.,  3,249  t.  st.  deposited, 
St.  and  clay  dr.  used  to  extend  training  wall,  77, 
120  989. 

l'877'-78.  330 1.  f .  of  the  timber  work  seriously 
damaged  by  teredo  navalis;  js.  injured  by  sea;  d, 
ofwater,9',  78,135, 1292. 

1878-79.  6,166  t.  St.  deposited,  timber  line 
protected  with  St.,  main  j.  raised,  extending  w. 
training  wall,  fliling  crib  groins,  79, 178, 1747. 

1879-80.  4,483  t.  st.  deposited  on  the  H.  js., 
80  2232 

1880-81.  13,242  o.  y.  dr.  from  reef,  1,448  t.  St. 
delivered  on  js.,  81, 2466. 

1881-83.  11,492  t.  St.  delivered  and  placed  on 
lines  of  work,  repairs  made  on  970  1.  f7  of  inner 
portion  of  timber  j.,  wreck  of  A.  Cooper  removed 
from  Chan.,  S3, 2631,  2632. 

1883-83.  26,550  c.  y.  hard  material  and  1,870 
c.  y.  sand  removed  from  reef,  1,313  c.  y.  sand  dr. 
upon  inner  bar,  83, 1967, 1968. 

1883-84.    11,851  c.  y.  dr.  from  ohan.,  84,  2186. 

1884-85.  5,284  t.  st.  delivered  and  placed  in 
work,  85,  2334. 

1886-86.  12,011 1.  St.  delivered  in  e.  j.,  extend- 
ing same  280',  86, 1913. 

1887-88.  8,198  t.  st.  delivered  in  w.  j.,  dr.  of 
Inner  Chan,  begun,  88, 2112. 

1888-89.  Fart  of  j.  on  e.  side  of  H.  raised  and 
strengthened,  repairs  to  plant,  89, 2475. 

1889-90.  13,498  c.  y.  dr.  from  inner  ohan.,  90, 
2901. 

1890-91.  62,295  c.  y.  dr.,  16,123  t.  St.  delivered 
in  w.j.,  91,2957. 

1891-93.  21,309  t.  of  r.  deposited  in  extending 
e.  j.  and  in  strengthening  w.  i.,  93, 2626. 

1893-93.    7,458 1.  of  St.  placed  in  e.  j.,  93, 3229. 

1893-94.  12,385  t.  of  St.  placed  in  e.  and  w.  j., 
completing  j.  constr.,  94, 2511,  2512. 

1894-95.  A  new  chart  of  the  approv.  H.  lines 
made  to  replace  1st  chart,  96, 3268. 

1903-03.  320'  e.  j.  repaired,  19,146  c.  y .  material 
removed  from  division  A,  and  104,689  c.  y.  from 
division  B,  03, 2176. 

1903-04.  89,588  c.  y.  removed  from  division  A 
and  144,761  c.  y.  from  division  B;  work  on  constr. 
of  dr.,  barges,  and  pipe  pontoons  in  progress,  04, 
3387 

1904-05.  Constr.  of  20"  suction  dr.  and  of  30' 
gasoline  launch  completed;  24  pontons  and  3 
barges  constr.,  4  skifls  built,  boat  landing  106'  1. 
built,  2  sets  inclined  ways  built,  and  U.  S.  ware- 
house repaired  by  day  labor;  14,236  c.  y.  dr.,  under 
contract,  from  division  A,  completing  contract; 
243,914  o.  y.  removed  by  U.  S.  dr.,  05, 2413-14. 

1905-06.  180,600  c.  y.  dr.  under  contract,  and 
702,810  o.  y.  by  U.  S.  dr.,  06, 1959. 

1906-07.  62,315  c.  y.  dr.  by  contract  and 
827,320  c.  y.  by  U.  S.  dr.;  repairs  to  floating  plant, 
07  2136. 

1907-i)8.  843,785  0.  y.  dr.  by  U.  S.  dr.,  and 
floating  plant  repaired,  08, 2211. 

1908-09.  819,234  c.  y.  dr.  by  U.  S.  dr.,  and 
doating  plant  repaired,  09, 2180. 

1909-10.  886,298  c.  y.  dr.  by  U.  S.  dr.,  and 
floating  plant  repaired,  10, 2342. 

1910- 11.  779,471  c.  y.  dr.  by  contract  and  764,- 
260  c.  y.  dr.  by  U.  S.  dr.,  11,  2546. 

1911- 12.  910,780  c.  y.  dr.  by  contract  and  692,- 
087  0.  y.  dr.  by  U.  S.  dr.,  12,  2753. 

PHTSICAIi  CHAEACTEEISTICS. 

Description  of,  71,  944;  94,  2512;  95,  3269;  00, 
4197,  4199,  4207. 

Current  observations  were  made  in  1893-94,  94, 
2512. 

PLANS.    (See  Estimates  and  Projects.) 
By  Maj.  Williamson,  imp.  of  Wilmington  H.  by 

closing  2  sloughs,  and  to  build  an  artificial  bank  of 

St.  or  granite  on  the  s.  end  of  Eattlesnake  Isld.,  69, 

480. 
By  E.  A.  Flint,  7,000'  of  break'r,  cribwork  filled 

with  St.,  69,  483,  484. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Lt.  Col.  Mendell,  1871,  protection  of  H.  and 
Chan,  entrance  at  Wilmington  by  constr.  of  6,700 1.  f. 


r  See  pp.  14r-22for"l 
Lexplanatlons,  etcJ 
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of  timber  and  st.  break'r;  est.,  $400,000,  71,  947. 
Protection  of  work,  $30,000, 74,  ii,  370.  Completion, 
1100,000,  76,  ii,  617;  80, 2232. 

By  Lt.  Col.  Mendell,  1881,  increase  in  chan.  d. 
from  10'  to  15'  at  1.  w.  by  excavation  of  reef  to  w.  of 
400',  extension  of  js.  beyond  Deadmans  Isld.  in  the 
B .  of  San  Pedro  to  a  d.  of  18',  excavation  of  sand  bet. 
is.,  and  the  elevation  of  existing  works  to  2'  above 
h.  w.;  est.,  $291,766,  81, 2467;  86,1912.  Causes  for 
increased  cost,  85, 2335,  2336;  86, 1913.  From  1871 
to  1886,  inol.,  $780,000  has  been  app.;  est.  cost  of 
completion  of  proj.,  $175,000,  86, 1914;  87,  2430. 

By  Lt.  Col.  Benyaurd,  1894, 18'  chan.;  est,  $392,- 
725.  Congress  app.  $50,000,  but  provided  that  no 
work  should  be  done  if  H.  of  refuge  would,  on  reoom. 
of  BE.,  be  constr.  at  San  Pedro,  95,  3272;  96,  387. 

Capt.  Meyler  est.,  1900,  it  would  cost  $2,169,100  to 
imp.  H.  further,  or  $560,000  for  the  first  3  years  after 
commencing  the  work,  00,  4206,  4207. 

Act  June  13,  1902,  au.  securing  chan.  20'  x  400' 
from  ocean  to  lower  end  of  wharves,  24'  bet.  H.  lines 
from  lower  to  upper  end  of  wharves,  dr.  turning- 
basin  1,600'  in  diameter  bet.  upper  end  of  wharves  to 
lower  end  of  Mormon  Isld.,  to  24',  repairs  to  e.  j.,  and 
building  restraining  dike  at  head  of  lagoon  (H.  D. 
357,  56th,  1st).  Constr.  or  purchase  of  suitable  dr. 
au.,  02,  2344. 

Capt.  McKinstry  recom.  dr.  material  deposited  in 
Chan,  from  time  to  time,  thus  doing  away  with  re- 
straining dike,  04,  3388. 


Act  June  25,  1910,  au.  d.  chan.  to  30'  up  to  and 
inol.  turning-basin,  and  for  dr.  2  chans.  20'  x  200' 
from  turning-basin  into  e.  and  w.  basins  (H.  D.  114, 
60th,  2d,  and  H.  D.  768,  61st,  2d),  10,  905. 

sua  VETS. 

Inol.  in  Coast  Survey,  1859,  69,  479,  483. 

By  Mai.  Williamson,  1868,  ex.,  69,  479;  71,  98. 

By  Mr.  White,  1871,  71, 944. 

By  Lt.  Sears,  1874,  74,  ii,  369. 

Hydrographic  sur.  of  H.  made,  1888,  by  Lt.  Col. 
Benyaurd,  88,  2112. 

Misc.  surs.,  etc.,  93, 3230;  94,  2512. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made,  1900,  by 
Capt.  Meyler  (E.  fav.),  00,  4205;  DE.  reoom.  that 
imp.  be  deferred,  00, 4209.    (See  Projects.) 

B.  by  BEEH.,  Feb.  7,  1907,  in  pursuance  with 
resol.  of  E.  and  H.  C.  to  consider  advisability  of  in- 
creasing d.  to  30'.  Board  feels  it  is  not  advisable  to 
increase  d.,  and  renders  unfav.  opinion.  (E.  and  H. 
C.  D.  16,  59th,  2d.) 

Ex.  and  sur.  au.  act  Mar.  2,  1907,  with  view  to 
obtaining  increased  d.  K.  by  Capt.  Fries,  Apr.  24 
and  Deo.  17,  1907;  est.,  $420,000  (H.  D.  1114,  60th, 
2d),  09, 822. 

Ex.  and  sur.  au.  act  Mar.  3,  1909,  with  view  to 
obtaining  chan.  20'  x  200'.  R.  by  Capt.  Fries,  May 
21, 1909,  and  Lt.  Leeds,  Jan.  10, 1910;  est.,  $390,000 
(H.  D.  768,  61st,  2d),  10,  910. 

Maps.    (H.  D.  768,  61st,  2d.).  03,2176;  06,1960. 


Part(b),  SS-20         San  Pedro  Harbor,  Cal.* 


APPROPRIATIONS. 

1890, 

>  $5,000,  93,  2631. 

1892, 

2  10,000,93,3238. 

1896, 

2  60,000,98,2929. 

1898, 

400,000,98,2929. 

1899, 

200,000,99,3157. 

1901, 

146,000,01,3399. 

1902, 

311,085,03,2343. 

1903, 

600,000,03,2174. 

1904, 

360,000,04,3386. 

1905, 

460,000,06,2412. 

1906, 

290,000,06,1958. 

1907, 

92,916,07,2134. 

1909, 

100,000,09,2179. 

1910, 

178,000,11,2647. 

1912, 

327,250,12,2755. 

Total,  3,420,250  (incl.  misc.,  and  less  $15,000 
tor  sur.,  $3,405,250.05,   12, 
2755). 
COMMERCE. 

C.  and  naval  relations,  93, 3239. 

C.  history  of  possible  locations  for  d.  w.  H.  con- 
sidered by  the  board  of  1892, 93, 3245. 

Advantages  of  the  compared  sites  for  arrival  and 
departure,  for  shelter,  and  for  handling  freight,  93, 
3253;  communication  with  the  C.  center,  93,  3266. 

BE.,  1892,  preferred  the  anchorage  at  tie  w. 
side  of  San  Pedro  B.,  about  Pt.  Fermin,  as  a  site 
for  the  location  of  a  H.  of  refuge,  on  account  of  its 
w.  and  capacity  to  accommodate  the  largest  ocean 
vessels,  and  the  benefit  to  be  derived  by  the  C. 
and  naval  interests  of  the  country,  93, 3259. 

Diagram,  freight  value  and  tonnage  in  compari- 
son with  app.,  11, 2648. 

CONTRACTS. 

1898.  Heldmaier  &  Neu,  break'r  constr.;  est., 
$1,303,198.54,  99, 3166.    Annulled,  00,  4189. 

1900.  California  Constmotion  Co.,  break'r 
constr.;  substr.,  Si.H  t.;  superstr.,  $3.10  t.:  con- 
crete, $6  c.  y.;  est.,  $2,375,646.05,  00,  4190. 


1910.  California  Constr.  Co.,  supple.,  extension 
of  superstr.  to  w.  end  of  break'r,  10,  2341. 

1911.  W.  S.  Russell,  constr.  of  break'r  exten- 
sion, $230,000,  11, 2547. 

ENGINEERS. 

Cblef  of  Engineers.  B.,  84, 334;  88,293;  91, 
426;  92,  370,  399;  93,  425;  98,  470;  99,  550;  00, 
621;  01,  600;  02,  622;  03,  576;  04,  632;  05,  639; 
06,  714,  07,  735;  08,  780;  09,  816;  10,  902;  904, 
906;  11,  955;  12, 1140, 1150. 

Boards: 

Convened,  San  Francisco,  Deo.  8,  1891,  to  deter- 
mine upon  location  for  a  d.  w.  H.  on  the  Pacifiocoast. 
R.,  92, 2631.  (Col.  MendeU  and  Lt.  Cols.  GiUespie 
and  Benyaurd.) 

Convened,  San  Francisco,  July  8, 1892,  S.  O.  No. 
20,  to  report  upon  the  estab.  of  H.  lines  at  San  Pedro 
in  Wilmington  H.  B.,  91,  2976;  92,  2638.  (Col. 
Mendell,  Lt.  Col.  Benyaurd,  and  Maj.  Heuer.) 

Convened,  San  Francisco,  Sept.  2, 1892,  S.  O.  No. 
33,  to  consider  and  report  upon  a  proposed  d.  w.  H. 
at  San  Pedro  or  Santa  Monica  Bs.  B.,  93,  3238. 
(Col.  W.P.Craighill,  Lt.Col.H.M.Eobert,  Lt.Col. 
P.  C.  Halns,  Maj.  C.  W.  Raymond,  and  Maj.  T.  H. 
Handbury.) 

BE.  (Eear-Admiral  J.  0.  Walker,  U.  S.  Navy, 
chairman;  Aug.  F.  Eodgers,  Eichard  P.  Morgan, 
Wm.  H.  Burr,  and  Geo.  S.  Morison)  au.  act  June  3, 
1896,  to  decide  on  ai  location. for  a  d.  w.  H.  for  C.  and 
refuge  on  the  Pacific  coast.  Board,  Mar.  1,  1897, 
decided  on  San  Pedro  and  submitted  est.  only  for 
break'r  ($2,901,787).    (See  S.  D.  18,  55th,  1st.) 

In  cbarge: 

Lt.  Col.  G.  H.  Mendell.    R.,  84,  2209. 

Lt.  Col.  Benyaurd,  1886-93.    ~     "" 
2630;  93,  3238. 

Maj.  C.  E.  L.  B.  Davis,  189S 

Capt.  J.  J.  Meyler,  1899-1901, 
4187;  01,3397. 

Lt.  Col.  C.  B.  L.  B.  Davis,  02,  521 


B.,  88,  2122;   92, 

B.,  98,  2929., 
B.,  99,  3166;  00, 


1  On  account  of  consolidation  of  San  Pedro  city  with  Los  Angeles,  app.  1910, 1911,  and  1912  made  under 
name  of  "  Los  Angel^  Harbor."    Prior  to  1910  designated  "  San  Pedro  "  and  ''  Wifmington  "  Hs 

2  $65,0«)  for  sur.  of  San  Pedro  and  Santa  Monica  Bs.,  and  expenses  of  board  for  selection  of  deep  water 
harbor,  San  Pedro  or  Santa  Momca  Bays.  >/  "^1,  «<.toi 
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Lt.  Col.  T.  H.  Handbuiy,  08, 521. 

Capt.  Edgar  Jadwin,  1902-03.    R.,  03, 2342. 

Maj.J.  H.  Willard,  1903.    R.,  03,  2173. 

Capt.  C.  H.  MoEinstry,  1903-05.  R.,  04,  3385; 
06,2411. 

Col.  W.  H.  Heuer,  06, 712. 

Capt.  A.  A.  Fries,  1906-09.  K.,  06,  1956:  07, 
2133;  08, 2209;  09,  2178. 

1st  Lt.  C.  T.  Leeds,  1909-11.  B.,  10, 2340;  (Capt.) 
11  2544.  9      9         I  \     e    / 

Capt.  W.  P.  Stokey,  11, 953;  13, 1137. 

Lt.  Col.  C.  H.  MoKlnstry,  1912-.    R.,  13, 2763. 

OPERATIONS. 

1898-99.    5,561 1.  St.  placed,  99, 3156. 

1899-00.    79,020 1.  St.  placed,  00,  4189. 

1900-01.  190,260 1.  St.  placed  and  2,837'  double- 
track  trestle  built,  01, 3398. 

1901-03.    454,889 1.  st.  placed,  03, 2343. 

1903-03.  473,634  t.  St..  placed  in  substr.  and 
21,242 1.  granite  placed  in  superstr.,  03, 2173. 

1903-04.  447,310  t.  st.  placed  ta  substr.  and 
22,034  t.  in  superstr.,  and  double-track  trestle  ex- 
tended 1,666',  04,  3385. 

1904^5.  321,454  t.  St.  placed  in  substr.,  28,889 
t.  in  superstr.,  and  double-track  trestle  extended 
672',  OS,  2411. 

1905-06.  79,657  t.  St.  placed  in  substr.  and 
49,100 1.  in  superstr.,  06, 1957. 

1906-07.  2,576  t.  granite  placed  in  substr.  and 
48,129 1.  in  superstr.,  07, 2133. 

1907-08.  68,437  t.  St.  placed  in  substr.,  38,372 
t.  in  superstr.,  and  11,469 1.  placed  as  berm  at  slope 
of  superstr.,  08, 2209. 

1908-09.  168,153  t.  granite  placed  in  substr., 
14,272 1.  in  superstr.,  and  1,015 1.  as  a  berm  at  slope 
of  superstr.,  09,  2178. 

1909-10.  25,993  t.  granite  placed  in  substr., 
7,233  t.  in  superstr.,  and  1,034 1.  as  berm;  concrete 
block  built  at  outer  end  of  break'r,  10, 2341. 

1910-11.  26 1.  graniteplaced  in  substr.,  3,370 1. 
in  superstr.,  and  80 1.  as  a  berm,  completing  oonstr. 
of  break'r.  Work  on  extension  of  break'r  com- 
menced, 15,155  t.  St.  placed,  11,  2545. 

1911-13.  114,207 1.  St.  placed  in  break'r  exten- 
sion, 13,  2763. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 2124;  93, 2631. 

Topography,  93,  3241. 

Hydrography,  93,  3242. 

Meteorological  conditions,  93, 3242. 

Possible  locations  for  a  d.  w.  H.,  93,  3244-3245. 
Comparison  of  break'r  sites,  93, 3251-3252;  adaptar 
bility  for  constr.  and  mainten.,  93, 3255. 

Damages  to  contractor's  plant  and  operations  by 
severe  storms,  06, 1957. 


PLANS.    (See  Projects.) 

In  1882  Lt.  Col.  Mendell,  in  view  of  the  fact  that 
the  locality  had  no  C,  did  not  consider  the  imp.  a 
public  necessity,  84,  2210. 

By  Maj .  Beny aurd,  1888,  imp.  of  San  Pedro  B .  by 
forming  a  protected  anchorage  ground  through  the 
constr.  of  a  w.  st.  break'r  3,300'  1.  and  an  e.  one  2,500' 
1.;  est.,  J4,045,700;  88, 2125. 

By  BE.,  1891,  of  a  d.  w.  H.  at  San  Pedro  by  constr. 
of  a  rubble  and  concrete  break'r;  cost,  $4,594,494; 
or  one  entirely  of  rubblest.;  cost  14,137,591, 93, 2636. 
Col.  Mendell  and  Lt.  Cols.  Gillespie  and  Benyaurd. 


PRIVATE  WORK. 

Permit  given  t»  build  wharves,  ps.,  warehouses, 
etc.,  to  private  parties,  06, 1958. 

Wharves,  warehouses,  etc.,  constr.  by  Outer 
Harbor  Dock  &  Wharf  Co.,  and  the  Pacific  Wharf 
&  Storage  Co.,  13, 1142. 


PROJECTS.    (See  Boards  of  Engineers;  Plans.) 

1892,  BE.  est.  $2,886,324  to  constr.  of  st.  at  San 
Pedro  B.  a  break'r  10'  above  highest  h.  w.  and  a  w. 
of  20'  on  top,  with  an  interior  and  exterior  slope  of 
1  on  0.76,  the  cross-section  to  be  subject  to  modifica- 
tion if  found  necessary  during  the  progress  of  the 
work,  (see  Plans)  93,  3262. 

BE.  appointed  under  act  TuHe  3, 1896,  decided  in 
fav.  of  d.  w.  H.  at  San  Pedro  B.  (S.  D.  18, 55th,  1st) 
(see  Boards  of  Engineers),  98, 2929. 

Act  June  25,  1910,  au.  extension  of  break'r  by 
1,887'  11, 956. 

Act  June  25, 1912,  au.  pioj.  for  dr.  to  35'  in  outer 
H.,  13, 1141. 


SURVEYS. 

■  Ex.  Santa  Monica  B.  au.  act  Aug.  2, 1882;  made 
by  Lt.  Col.  Mendell,  84  (R.  unlav.)  (see  Plans), 
2209. 

Ex.  of  San  Pedro  B.  au.  act  Aug.  5, 1886;  made, 
.1888,  by  Maj.  Benyaurd  (see  Plans),  88,  2124. 

Ex.  lor  imp.  by  extending  break'r  to  shore,  au. 
act  Mar.  2,  1907.  R.  by  Capt.  Fries,  Apr.  30  and 
June  20,  1907;  est.,  $178,000  to  $284,800  (H.  D.  969, 
60th,  1st),  08, 786. 

Pre.  ex.  au.  act  June  25, 1910,  with  view  to  obtain- 
ing increased  d.  R.  by  Capt.  Stnkey,  Oct.  14, 1910 
(Bt.  D.  267,  62d,  2d)  (unfav.),  13, 1160. 

Eeex.  au.  act  Feb.  27,  1911.  R.,  by  Lt.  Col. 
MoKinistry,  Apr.  3  and  10,  1912;  est.,  $327,250 
(H.  C.  D.  8,  62d,  2d),  13, 1150. 

Map.    11,2646. 


SS-31 


REDONDO  BEACH  HABBOR,  CAL. 


ENGINEERS. 

Chief  ot  Engineers. 


R.,  91, 1 


In  charge. 
B.,  91,  2972. 


Lt.  Col.  W.  H.  H.  Benyaurd,  1890. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  2972. 

StJEVEYS. 

Ex.  au.  act  Sept.  19, 1890;  made,  1891,  by  Lt.  Col. 
Benyaurd  (R.  unfav.),  91,  2972. 


SS-34 


SAN  BUENAVENTURA  HARBOR,  CAL. 


COMMERCE. 

Loss  of  vessels  and  SS.  at  this  H.,  79, 1771. 

ENGINEERS. 

Chief  ot  Engineers.    R.,  78, 137;  79, 180;  89, 
348. 

In  cbarge: 

Lt.  Col.  C.  S.  Stewart.    R.,  79, 1770. 

Maj.  W.  H.  H.  Benyaurd,  1888-89.    R.,  89,  2479. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  89,  2479. 


PLAN. 

By  Lt.  Col.  Stewart,  break'r;  est,  $5,801,248,  79, 
1771.  H.  of  refuge  unnecessary  at  this  point,  79, 
1772. 

SURVEYS. 

Ex.'au.  act  June  18,  1878;  assigned  to  Lt.  Col. 
Stewart,  78, 137.    R.  (unfav.;  see  Plans),  79, 1770. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Benyaurd  (R.  unfav.),  89,  2479. 

Maps.  Of  the  H.,  1870,  and  sketch  of  plan  and 
section  ot  break'r,  79, 1772. 


r See  pp.  14-22  for"! 
Lexplanatlons,  etc.J 


BIVER  AND  HARBOR  WORKS. 
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SS-35  SANTA  BARBARA  CHANNEL  AND  HARBOR,  CAL. 


COMMERCE. 

Not  large,  75, 11,  725;  79, 1769. 

H.  of  refuge  not  necessary,  79, 1770. 


ENGINEERS. 
Chief  ol  Engineers. 

180;  la,  1150. 


R.,  76, 124;  78,137;  79, 


In  charge: 

Lt.  Col.  C.  S.  Stewart,  1875-79.    R.,  75,  ii,  724; 
79, 1769. 
Capt.  C.  T.  Leeds,  18, 1137. 


PliANS. 

No  plan  submitted  in  1875,  as  Lt.  Col.  Stewart 
considered  the  making  of  a  permanent  available  H. 
at  this  point  as  hopeless,  75,  li,  725. 

By  Lt.  Col  Stewart,  break'r  1,320  y.  1.;  est., 
$3,571,232,  79, 1770. 

StTRVET. 

Ex.  by  Lt.  Col.  Stewart  (see  Plans),  79, 1769. 

Pre.  ex.  an.  act  Feb.  27, 1911.  R.  by  Capt.  Leeds. 
July  28, 1911  (H.  D.  464,  62d,  2d)  (unfav.),  13, 1150, 

Map.  (H.  D.  464,  62d,  2d.)  Of  Santa  Barbara, 
1870,  and  sketch  of  plan  and  section  of  break'r,  79, 
1770. 


SS-35(b)  EL  ESTERO  (Estero  Bay)  (near  Santa  Barbara), CAL. 


COMMERCE. 

Unimportant,  73, 1149, 1150. 

ENGINEERS. 

CUet  of  Engineers.    R.,  73, 109. 

In  charge.    Lt.  Col.  0.  S.  Stewart.    R.,  73, 
1148, 1149. 

PHTSICAI,  DATA. 

About  1  m.  from  Santa  Barbara.    This  water- 
way is  distinct  from  Estero  B. 


PLANS. 

By  Lt.  Col.  Stewart,  excavating  basin,  st.  js., 
break'r,  and  fender  piling,  S8,145,954  to  {9,537,454, 
73, 1150. 

SURVEY. 

Ex.  by  Lt.  Col.  Stewart,  73, 1148. 


SS-35(c)       POINT  SAL,  CAL.     (Harbor  of  refuge.) 


COMMERCE. 

None,  except  that  passing  on  the  coast,  68,  888. 

ENGINEERS. 

Chief  of  Engineers.    R.,  67, 17;  68,  74. 

In  charge.    Maj.  B.  S.  Williamson.    R.,  68, 
887. 

Assistant.    Lt.  W.  H.  Heuer,  68, 887. 

ESTIMATES. 

Est.,  by  Maj.  Williamson,  2  breakers,  S9,944,438, 
68, 889. 


PHYSICAL  CHARACTERISTICS. 

To  make  a  H.,  2  arms  would  have  to  be  built  out 
into  the  sea,  probably  costing  $10,000,000,  68,  888. 

PROJECTS.    (See  Physical  characteristics.) 

SURVEY. 

Proj.  and  est.  called  for  1867. 
Maj.  Williamson,  68, 887. 


Submitted  by 


SS-38 


SAN  LUIS  OBISPO  HARBOR,  CAL. 


APPROPRIATIONS. 

1888,  $25,000,88,292. 
40,000,90,2900. 
30,000,92,2625. 
40,000,96,3267. 
40,000,96,3180. 
55,000,99,3160. 
50,000,02,2346. 
25,000,  05,  2419. 
63,660,07,2138. 
60,000,08,2214. 
30,000,09,2183. 
64,000,  11,  2550. 


1890, 
1892, 
1894, 


1902, 
1905, 
1907, 
1908, 
1909, 
1911, 


Total,  522,660    (incl.    misc., 
2758). 


$522,660.95,   13, 


COMMERCE. 

Loss  of  vessels  and  steamers,  79, 1768. 
In  1895  break'r  as  far  as  oonstr.  at  that  time  was 
of  great  benefit  to  C,  96, 3266. 


Influence  of  proj.  on  rates;  shipments  of  oil,  06, 
643, 

Diagram  of  app.,  freight,  tonnage,  and  value, 
etc.,  11, 2650. 

CONTRACTS. 

1888.  R.  Axm^n,  furnishing  and  placing  st.  in 
break'r,  $3.44 1.,  89, 2474. 

1890.  San  Francisco  Bridge  Co.,  break'r 
constr.,  $3.38 1,  91, 2956. 

1893.    A.  A.  Poliamus,  r.,  $1.94  1. 1.,  93,  3226. 

1896.  P.  O'Nell,  r.,  $2.23  1. 1.,  p.  m.,  96,  3266; 
annulled  in  1896,  97, 3334. 

1897.  City  Street  Improvement  Co.,  22,613  t. 
St.,  $1,991.  t.,  97,  3335. 

1899.  A.  A.  Polhamus,  break'r  constr.,  31,590 
t.  St.,  $1.66  t.,  99, 3159. 

1903.    A.  A.  Polhamus,  St.,  $1.86 1.,  03,  2180. 

1905.  City  Street  Improvement  Co.,  St.,  $2.65 
t.,  06,  2420. 

1907.  San  Francisco  Bridge  Co.,  St.,  $1.57  t., 
08, 2215. 
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DNGINEEBS. 

Chief  ot  Engineers.  B.,  78, 137;  79, 180;  81, 
324;  87,  320;  88,  292,  293;  89,  346;  90,  311;  91, 
391;  93,  368;  93,  422;  94,  394;  9S,  432;  96,  386; 
97,  486;  98,  472;  99,  552;  00,  623;  01,  602;  03, 
524;  03,  578;  04,  635;  OS,  642;  06,  717;  07,  738; 
08, 784;  09, 820;  10,  908;  11,  962;  13, 1147. 

In  charge: 

U.  Col.  C.  S.  Stewart.    B.,  79, 1765;  81,  2526. 

Maj.  W.  H.  H.  Benyaurd,  1887-95.  B.,  87, 2433; 
(Lt.  Col.)  89,  2473;  90,  2899;  91,  2955;  93,  2624; 
93,  3226;  94,  2509;  9S,  3265. 

Maj.  C.  E.  L.  B.  Davis,  1896-98.  E.,  96,  3179; 
97  3333*  98  2932 

c'apt.  !r.  J.'Meyler,  1899-1901.  E.,  99,  3159;  00, 
4192;  01,  3401. 

Lt.  Col.  C.  E.  L.  B.  Davis,  03,  521. 

Lt.  Col.  T.  H.  Handbury,  03, 521. 

Capt.  Edgar  Jadwin,  1902-03.    E.,  03, 2345. 

Maj.  J.  H;  Willard,  1903.    B.,  03,  2179. 

Capt.  C.  H.  MoKinstry,  1903-06,  1912-.  B.,  04, 
3390;  OS,  2419;  (Lt.  Col.)  13, 2757. 

Col.  W.  H.  Heuer,  06,  712. 

Capt.  A.  A.  Fries,  1906-09.  B.,  06,  1961;  07, 
2138;  OS,  2214;  09,  2183. 

1st  Lt.  C.  T.  Leeds,  1909-11.  B.,  10,  2345; 
(Capt.)  11,  2549. 

Capt.  W.  P.  Stokey,  13, 1137. 

Assistants: 

Lt.  A.  H.  Payson.    E.,  81,  2527. 
1st  Lt.  C.  T.  Leeds,  10,  900. 
1st  Lt.  A.  R.  Ehmbeck,  10,  900. 

OPEEATIONS. 

1888-89.    2,812  t.  i.  deposited  in  break'r,  89, 
2473. 
1889-90.    3,784  t.  r.  deposited  in  break'r,  90, 


7,870  t.  of  r.  placed  in  break'r,  93, 

Over  2,812 1.  of  st.  placed  in  break'r, 

9,620 1.  placed,  94,  2510. 
In  connection  with  previous  year, 
3,875  t.  St.  placed,  95,  3266. 
1895-96.    7,524  t.  St.  placed,  96, 3180. 
1896-97.    About  2,758 1.  placed,  97, 3333. 
1897-98.   22,595  t.  st.  placed  in  break'r  for  ex- 
tension and  repair,  98,  2932. 


1891-93. 
2624. 

1893-93. 
93,  3226. 

1893-94. 

1894-95. 


1899-00.  12,888  t.  St.  placed,  00,  4193. 

1900-01.  18,180  t.  St.  delivered,  finisbing  con- 
tract, 01,  3400. 

1903-03.  4,711  t.  St.  placed  in  break'r,  03, 
2179. 

1903-04.  20,476.5  t.  St.  placed  in  break'r,  04, 
3390. 

1905-06.  8,835  t.  St.  placed  in  broEfk'r,  06, 
1961. 

1908-09.  9,205 1.  St.  delivered,  09,  2183. 

1910-11.  16,837  t.  St.  delivered,  closing  chan. 
entrance  to  Morro  B.,  11, 2549. 

1911-13.  60,309  t.  St.  placed,  13,  2767. 

PHTSICAL  CHAEACTEBISTICS. 

Conditions  changed  for  the  better  after  the  end 
of  the  break'r  had  been  slued  round  by  heavy  sea, 
99,  3159. 

PLANS.    (See  Projects.) 

By  Lt.  Col.  Stewart,  for  break'r;  est.,  $7,269,476, 
79, 1767.  Did  not  consider  a  H.  of  refuge  at  this 
point  necessary,  79, 1769. 

In  1879  Col.  Stewart  est.  imp.  would  cost  over 
$7,000,000,  and  that  a  H.  of  refuge  at  this  point  was 
not  required,  79, 1767. 

In  1881  the  same  views  were  repeated,  81,  2528; 
87,  2434. 

PEOXECTS.    (See  Plans.) 

By  Lt.  Col.  Benyaurd,  1887,  st.  break'r,  about 
2,300'  1.,  along  the  simken  reef  near  Whalers  Isld., 
extending  from  Pt.  San  Luis  to  Whalers  Isld., 
thence  to  a  point  where  the  outer  reef  rises  above 
h.  w.;  the  piu-pose  of  the  break'r  to  aSord  a  pro- 
tected anchorage  and  landing  at  Port  Harford; 
est.,  $284,898,  87, 2434,  2435;  90,  2899. 

In  1893  Lt.  CoL  Benyaurd  est.  $538,660  to  constr. 
proposed  break'r,  using  a  trestle  or  other  similar 
structure,  93,  3227. 

STJEVETS. 

Ex.  au.  act  Tune  18,  1878;  assigned  to  Lt.  Col. 
Stewart,  78, 137.    B.,  79, 1765. 

Ex.  au.  act  Max.  3,  1881;  made  by  Col.  Stewart, 
81,  2526. 

Siu".  au.  act  Aug.  5,  1886;  made  by  Maj.  Ben- 
yaurd, 87, 2432. 

Maps.  Of  the  B.  and  H.,  and  plan  and  sections 
ofbreak'r,  79, 1766. 


SS-39       EL  MORO  HARBOR,  ESTERO  BAY,  CAL. 


COMMEBCE. 

Notlarge,  73, 1141. 

C.  unimportant,  but  in  1895  the  locality  was 
thought  worthy  of  imp.  by  U.  S.,  on  account  of  the 
large  supply  oJ  st.  to  be  obtained  from  it  for  R.  and 
H.  work  at  a  comparatively  low  cost  if  the  H.  were 
imp.,  95, 3281. 

ENGINEEES. 

Chief  ot  Enghieers.    B.,  73, 108;  95,  435. 

In  charge: 

Mai.  G.  H.  MendeU.    E.,  73, 1140. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1895.    E.,  95,  3278. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  95, 3279. 

Situated  about  the  middle  of  the  coast  boundary 
of  San  Luis  Obispo  County,  about  200  m.  s.  from 


San  Francisco  B .    The  basin  which  forms  the  H.  is 
about  4  m.  1.    95,  3279. 

Description  of  changes  effected  in  the  H.  since 
sur.  by  Col.  Mendell  in  1873,  96, 3279. 

PLANS. 

By  Maj.  Q.  H.  Mendell,  closing  the  s.  chan.,  73, 
1141. 

SUE  VET. 

Pre.  ex.  au.  act  June  10, 1872;  made,  1872,  by  Maj. 
MendeU,  E.,  Sept.  23  (unlav.),  H.  D.  421,  57th,  2d, 
73, 1140. 

Ex.  au.  act  Aug.  17, 1894;  made  by  Lt.  Col.  Ben- 
yaurd (E.  fav.),  95,  3278. 


SS-30 

ENGINEEES. 

Chief  of  Engineers.    E.,  89, 348;  91, 393. 

In  charge.    Maj.  W.  H.  H.  Benyaurd,  1888. 
E.,  89,  2480;  91,  2971. 


SAN  SIMEON  BAY,  CAL. 


SUEVE'fS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Benyaurd  (B.  unfav.),  89,  2480. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Lt. 
Col.  Benyaurd  (E.  unfav.),  91,  2972. 
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TT.— 1st  SAN  FRANCISCO,  CAL.,  DISTRICT.^ 

In  charge  of  U.  S.  Engineer  Office,  1st  District, 
San  Francisco,  Cal. 


TT 

1  Pacific  Ocean. 

TT 

53 

TT 

H  Big  Sui  B.,  Cal.  (1) 

TT 

54 

TT 

3  Little  SurK.,  Cal.  (1) 

TT 

56 

TT 

4  Carmel  B.,  Cal.  (1) 

TT 

56 

TT 

5  Caxmel  B.,  Cal.  (4) 

TT 

67 

TT 

6  Monterey  B.,  Cal.  (1) 

TT 

7  Monterey  H.,  Cal.  (6) 

TT 

68 

TT 

8  Salinas  E.,  Cal.  (6) 

TT 

69 

TT 

9  Pajaro  E.,  Cal.  (6) 

TT 

60 

TT 

10  Soauel  E.,  Cal.  (6) 

TT 

61 

TT 

11  Santa  Cruz  H.,  Cal.  (6) 

TT 

63 

TT 

13  Pescadero  Cr.,  Cal.  (1) 

TT 

63 

TT 

13  San  Gregorio  Cr.,  Cal.  (1) 

TT 

64 

TT 

14  Hallmoon  B.,  Cal.  (1) 

TT 

66 

TT 

IS  San  Francisco  H.  and  B.,  Cal.  (1) 

TT 

66 

TT 

16  Islais  Cr.,  Cal.  (16) 

TT 

67 

TT 

17  San  Bruno  Cr.  (S.  San  Francisco  H)., 

TT 

68 

Cal.  (15) 

TT 

69 

TT 

18  San  Mateo  Cr.,  Cal.  (15) 

TT 

70 

TT 

19  San  Mateo  Slough,  Cal.  (15) 

TT 

71 

TT 

20  Belmont  Slougb,  Cal.  (15) 

TT 

73 

TT 

SI  Angelo  Slougb,  Cal.  (30) 

TT 

73 

TT 

38  OneU  Slough,  Cal.  (30) 

TT 

33  Sternbergen  Slough,  Cal.  (15) 

TT 

74 

TT 

34  Phelps  Slough,  Cal.  (33) 

TT 

76 

TT 

35  Corkscrew  Slough,  Cal.  (33) 

TT 

76 

TT 

36  Bedwood  Cr.,  Cal.  (16) 

TT 

77 

TT 

37  Corkscrew  Slough,  Cal.  (36) 

TT 

78 

TT 

38  Westpotnt  Slough,  Cal.  (36) 

TT 

79 

TT 

39  Deepwater  Slough,  Cal.  (36) 

TT 

80 

TT 

30  Bavenswood  Slough,  Cal.  (15) 

TT 

81 

TT 

31  Charleston  Slough,  Cal.  (IS) 

TT 

83 

TT 

33  Mountainvlew  Slough,  Cal.  (15) 

TT 

83 

TT 

33  Jagel  Slough,  Cal.  (16) 

TT 

84 

TT 

34  Indigo  Slough,  Cal.  (IS) 

TT 

86 

TT 

35  Guadalupe  B.,  Cal.  (15) 

TT 

86 

TT 

36  Alviso  Slough,  Cal.  (15) 

TT 

87 

TT 

37  Gray  Goose  Slough,  Cal.  (16) 

TT 

88 

TT 

38  Coyote  B.,  Cal.  (15) 

TT 

89 

TT 

39  Mud  Slough,  Cal.  (16) 

TT 

90 

TT 

40  Agua  Callente  Creek,  Cal.  (39) 

TT 

91 

TT 

41  Moury  Slough,  Cal.  (15) 

TT 

93 

TT 

43  Plummer  Cr.,  Cal.  (IS) 

TT 

93 

TT 

43  Newark  Slough,  Cal.  (16) 

TT 

94 

TT 

44  Beard  Cr.,  Cal.  (16) 

TT 

96 

TT 

46  Hill  Slough,  Cal.  (16) 

TT 

96 

TT 

46  Tennion  Slough,  Cal.  (15) 

TT 

97 

TT 

47  Coyote  HUl  Slough,  Cal.  (IS) 

TT 

98 

TT 

48  Mallard  Slough,  Cal.  (47) 

TT 

99 

TT 

49  Patterson  Slough,  Cal.  (47) 

TTIOO 

TT 

50  Plummer  Slough,  Cal.  (47) 

TTlOl 

TT 

61  Teal  Slough,  Cal.  (47) 

TT  103 

TT 

53  Alameda  Cr.,  Cal.  (15) 

TT103 

Mount  Eden  Slough,  Cal.  (16) 

San  Iiorenzo  Cr.,  Cal.  (16) 

San  JLeandro  B.,  Cal.  (16) 

San  Leandro  Cr.,  Cal.  (55) 

San  Antonio  Cr.  (Oakland  H.),  Cal. 

(16) 
Tidal  Canal,  Cal.  (67) 
Sausal  Cr.,  Cal.  (56) 
EUIs  Slough,  Cal.,(16) 
San  Pablo  B.,  Cal.  (16) 
San  Pablo  Cr.,  Cal.  (61) 
Pinole  Cr.,  Cal.  (61) 
Bodeo  Cr.,  Cal.  (61) 
Carqulnez  Strait,  Cal.  (61) 
1  Sulstin  B.,  Cal.  (65) 
Hastings  Cr.,  Cal.  (66) 
Seal  Cr.,  Cal.  (67) 
MaUard  Slough,  Cal.  (66) 
WUlow  Cr.,  Cal.  (66) 
New  York  Slough,  Cal.  (66) 
Middle  Slough,  Cal.  (66) 
San  Joaqutn  and  Sacramento  Bs., 

Cal.  (66) 
Montezuma  Cr.,  Cal.  (73, 84) 
Soaring  B.,  Cal.  (74) 
Howard  Slough,  Cal.  (75) 
Spoonbill  Cr.,  Cal.  (66) 
Honker  B.,  Cal.  (66) 
Bock  Cr.,  Cal.  (78) 
Mud  Slough,  Cal.  (78) 
Noyce  Slough,  Cal.  (66) 
Suisun  Cnt-oil,  Cal.  (66) 
Grizzly  B.,  Cal.  (66) 
Montezuma  Slough,  Cal.  (66) 
Tree  Slough,  Cal.  (84) 
Island  Slough,  Cal.  (84) 
Frost  Slough,  Cal.  (84) 
Cross  Slough,  Cal.  (84) 
Luco  Slough,  Cal.  (84) 
Cut-off  Slough,  Cal.  (84) 
Suisun  Slough,  Cal.  (66) 
Cut-off  Slough,  Cal.  (91) 
Spring  Branch  Slough,  Cal.  (90) 
McCoy  Slough,  Cal.  (91) 
Duck  Slough,  Cal.  (91) 
Peytonla  Slough,  Cal.  (91) 
Boynton  Slough,  Cal.  (91) 
WeUs  Slough,  Cal.  (91) 
Frank  Horan  Slough,  Cal.  (98) 
Twin  Sloughs,  Cal.  (91) 
Cordelia  Slough,  Cal.  (91) 
Goodyear  Slough,  Cal.  (91) 
Hill  Slough,  Cal.  (94) 


1  See  footnote  on  page  1577  o£  this  Index. 
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TT  104  San  Pablo  B.,  Cal.  (IS).   (See  TT  61) 

TT  lOS  Mare  Isld.  Strait,  Cal.  (61) 

TT  106  Napa  E.,  Cal.  (105) 

TT  107  Whites  Cr.,  Cal.  (106) 

TT  108  The  Slough,  Cal.  (106) 

TT  109  Suscol  Cr.,  Cal.  (106) 

TT  110  Asylum  Slough,  Cal.  (106) 

TT  111  Cameros  Slough,  Cal.  (106) 

TT  113  Napa  No.  1,  Slough,  Cal.  (106) 

TT  113  Napa  No.  a,  Slough,  Cal.  (106) 

TT  114  Navy  Yard  Slough,  Cal.  (106) 

TT  115  Boat  Cut-off  Slough,  Cal.  (106) 

TT  116  Napa  Slough,  Cal.  (104) 

TT  117  Sonoma  Cr.,  Cal.  (104) 

TT  118  Midshipman  Slough,  Cal.  (104) 

TT  119  Tolay  Cr.,  Cal.  (118) 

TT  120  Mode  Cr.,  Cal.  (104)  . 

TT  131  Petaluma  Cr.,  Cal.  (104) 

TT  133  False  B.,  Cal.  (131) 

TT  133  San  Antonio  Cr.,  Cal.  (131) 

TT  134  Novato  Cr.,  Cal.  (104) 

TT  135  GalUnas  Cr,>  Cal.  (104) 

TT  136  San  Francisco  B.,  Cal.  (1).   (See  TT 

15  above) 
TT  137  San  Batael  Cr.,  Cal.  (136) 
TT  138  Corte  Madera  Cr.,  Cal.  (136) 
TT  139  Raccoon  Straits,  Cal.  (136) 
TT  130  Richardson  B.,  Cal.  (136) 
TT  131  Bolinas  B.,  Cal.  (1) 
TT  133  Drakes  B.,  Cal.  (1) 
TT  133  Bodega  B.,  Cal.  (1) 
TT  134  Tomales  B.,  Cal.  (133) 
TT  135  Salmon  Cr.,  Cal.  (1) 
TT  136  Russian  B.,  Cal.  (1) 
TT  137  Gualala  R.,  Cal.  (1) 
TT  138  Garcia  R.,  Cal.  (1) 
TT  139  Brush  Cr.,  Cal.  (1) 
TT  140  Alder  Cr.,  Cal.  (1) 
TT  141  Stewart  Cr.,  Cal.  (1) 
TT  143  Navarro  R.,  Cal.  (1) 
TT  143  Albion  R.,  Cal.  (1) 
TT  144  Little  R.,  Cal.  (1) 
TT  145  Mendocino  B.,  Cal.  (1) 
TT  146  Big  R.,  Cal.  (145) 
TT  147  Caspar  Cr.,  Cal.  (1) 
TT  148  Mitchell  Cr.,  Cal.  (1) 
TT  149  Hare  Cr.,  Cal.  (1) 
TT  160  Noyo  B.,  Cal.  (1) 
TT  161  Ten  MUe  R.,  Cal.  (1) 
TT  153  Gordons  Cr.,  Cal.  (1) 
TT  163  Hardys  Cr.,  Cal.  (1) 
TT  154  Ussal  Cr.,  Cal.  (1) 
TT  166  Shelter  Cove  Cr.,  Cal.  (1) 
TT  156  Horse  Mountain  Cr.,  Cal.  (1) 


TT  167  Gltchell  Cr.,  Cal.  (1) 

TT  168  Buck  Cr.,  Cal.  (1) 

TT  169  Shlpman  Cr.,  Cal.  (1) 

TT  160  Big  Cr.,  Cal.  (1) 

TT  161  Hadleys  Cr.,  Cal.  (1) 

TT  163  Frasers  Cr.,  Cal.  (1) 

TT  163  Klnseys  Cr.,  Cal.  (1) 

TT  164  Spanish  Cr.,  Cal.  (1) 

TT  165  Reynolds  Cr.,  Cal.  (1) 

TT  166  Cooskle  Cr.,  Cal.  (1) 

TT  167  Four  Mile  Cr.,  Cal.  (1)     . 

TT  168  Mattole  R.,  Cal.  (1) 

TT  169  DonUngos  Cr.,  Cal.  (1) 

TT  170  Bear  R.,  Cal.  (1) 

TT  171  Eel  R.,  Cal.  (1) 

TT  173  Salt  R.,  Cal.  (171) 

TT  173  Eastlake  Slough,  Cal.  (171) 

TT  174  McNultys  Slough,  Cal.  (171) 

TT  176  Humboldt  B.,  Cal.  (1)  . 

TT  176  South  B.,  Cal.  (175) 

TT  177  Hookton  Slough,  Cal.  (176) 

TT  178  Salmon  Slough,  Cal.  (176) 

TT  179  Elk  a.,  Cal.  (175) 

TT  180  Eureka  Slough,  Cal.  (176) 

TT  181  Freshwater  Slough,  Cal.  (180) 

TT  183  Jacob!  Cr.,  Cal.  (176) 

TT  183  Mad  R.  Slough,  Cal.  (176) 

TT  184  Mad  R.,  Cal.  (1) 

TT  186  Little  Trinidad  B.,  Cal.  (1) 

TT  186  Lnffle  Waltz  Cr.,  Cal.  (1) 

TT  187  Trinidad  H.,  Cal.  1 

TT  188  Big  Lagoon,  Cal.  (1) 

TT  189  Pitcher  Cr.,  Cal.  (188) 

TT  190  Maple  Cr.,  Cal.  (188) 

TT  191  Redwood  Cr.,  Cal.  (1) 

TT  193  Prairie  Cr.,  Cal.  (191) 

TT  193  Klamath  R.  and  tributaries.  (1) 

TT  194  McGarvey.Cr.,  Cal.  (193) 

TT  195  Ahpah  Cr!,  Cal.  (193) 

TT  196  Blue  Cr.,  Cal.  (193) 

TT  197  Turwar  Cr.,  Cal.  (193) 

TT  198  Hoppow  Cr.,  Cal.  (193) 

TT  199  Maynot  Cr.,  Cal.  (193) 

TT  300  Hunter  Cr.,  Cal.  (193) 

TT  301  WUsons  Cr,  Cal.  (1) 

TT  303  Damnation  Cr.,  Cal.  (1) 

TT  303  Nickel  Cr.,  Cal.  (1) 

TT  204  Cushlng  Cr.,  Cal.  (1) 

TT  206  Elk  Cr.,  Cal.  (1) 

TT  206  Crescent  City  H.,  Cal.  (1) 

TT  207  Lake  Earl,  Cal.  (1) 

TT  308  Smith  B.  and  tributaries  (no  names) 

Cal.  (1) 
TT  209  1  Wtnchuck  B.,  Cal.  (1) 


TT-l(a)      PACIFIC  COAST— HARBOR  OF  REFUGE. 


APPBOPBIATIONS. 

1879,  2*150,000,  81,  2621. 
COMMEBCE. 

C.  requirements  and  benefits  discussed,  77, 1056. 
List  of  marine  disasters,  81,  2637,  2668. 
Interest  ol  C.  in  a  H.  ol  refuge,  81,  2640,  2698. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  77, 123;  81, 333, 2679. 

Boards: 

B  E .  lor  Pacific  coast  met  Aug.,  1876,  to  ex.  the  Hs. 
ol  Mendooino,  Humboldt  B.,  Trinidad,  and  Cres- 
cent City,  with  view  of  estab.  break'r  and  H.  ol 


'  See  footnote  on  page  1577  of  tliis  Index. 

2  By  act  ol  June  3, 1896,  tlie  remainder  was  made  available  for  wharf  at  Graveyard  Point,  Port  Orford. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.  J 
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refuge.  Board  reported  H.  ol  very  limited  capacity 
could  be  built  at  Mendocino.  R.,  77, 1052.  That 
a  H.  at  Mack  Arch,  Oreg.,  would  be  small  but  tol- 
erably secure,  77,  1054.  That  Bodega  B.,  Cal.,  is 
not  well  adapted  for  H.  of  refuge  on  account  of  the 
frequent  fog,  77, 1051.  That  a  safe  H.,  §  m.  sq., 
could  be  made  at  Cape  Gregory,  Oreg.,  77,  1055. 
That  when  the  C.  increases  it  may  be  necessary  to 
constr.  H.  at  Drakes  B.,  but  not  "at  present,"  77, 
1051.  That  it  would  be  almost  impossible  to  constr. 
a  break'r  or  js.  at  Humboldt  B.,  77, 1052;  79, 1785. 
That  H .  at  Crescent  City  is  not  well  adapted  for  a  H. 
of  refuge,  77,  1053;  79,  1785.  That  Trinidad  H., 
for  a  H.  of  refuge,  is  preferable  over  any  other  site 
bet.  San  Francisco  and  Puget  Sound,  77,  1052. 
That  Port  Orford  is  well  located  for  H.  of  refuge,  the 
objections  being  the  great  d.  of  water  on  line  of  pro- 
posed break'r  and  the  danger  of  approach  from  the 
n.  due  to  Orford  Ree^  77, 1054.  (Lt.  Cols.  Alexan- 
der, Williamson,  and  Stewart,  and  Maj.  MendeUO 
BE.  for  Pacific  coast  reported  upon  proposed  H. 
of  refuge  bet.  Straits  of  Fuca  and  San  Francisco,  81, 
2621,  2681.  (Lt.  Cols.  Stewart,  Williamson,  and 
Mendell,  and  Maj.  Gillespie.  Minority  report  of 
Lt.  Col.  Williamson,  81,  2651.) 


PHYSICAL,  CHARACTERISTICS. 

Description  of  n.  Paoiflo  coast,  81, 2626. 
Storms  of  the  coast,  81,  2634. 
Description  of  Port  Orford,  81,  2647. 

PLANS. 

By  BE.,  break'r  at  Mendocino,  Cal.,  est.,  $3,455,- 
100,  77, 1052, 1058:  Mack  Arch,  Oreg.,  est.,  15,748,- 
875,  77, 1059;  Bodega  B.,  Cal.,  est.,  $6,614,300,  77, 
1058;  Cape  Gregory,  Oreg.,  est.,  $3,710,168,  77, 1059; 
Drakes  B.,  Cal.,  est.,  $6,785,800,  77, 1058;  Crescent 
City,  Cal.,  est.,  $6,022,940,  77, 1059;  Trinidad,  Cal., 
est.,  $7,694,500,  77,  1058;  Port  Orford,  Oreg.,  est., 
$10,507,343,  77, 1059. 

By.  Lt.  Heuer,  break'r  at  Crescent  City,  Cal., 
est.,  $2,178,008,  67,  518. 

By  Lt.  Col.  C.  S.  Stewart,  break'r  at  Trinidad, 
est.,  $13,432j320  to  $19,000,000,  73, 1147. 

By  Maj.  Bobert,  break'r  at  Port  Orford,  Oreg., 
est.,  $2,902,000,  73, 1127, 1129. 

By  Maj.  Wilson,  break'r  at  Port  Orford,  Oreg., 
est.,  $3,427,000,  and  $9,405,000,  79, 1804, 1805. 

Comparison  of  sites,  81,  2643,  2647. 

BE.rccom.  Port  Orford  as  site  of  H.  of  refuge,  81, 
2648,  2694. 

Minority  report,  Lt.  Col.  Williamson,  81,  2651. 


TT-6 


MONTEREY  BAY  AND  HARBOR,  CAL. 


R.,  75, 123;  06, 719;  10, 


APPROPRIATIONS. 

1912,  $200,000,  18,  2769. 

COMMERCE. 

Insignificant,  75,  ii,  709. 
In  1911,  615,014  t.,  13,  2770. 

ENGINEERS. 

Chief  of  Engineers. 
926;  11,  983;  13, 1161. 

In  charge; 

Maj.  G.  H.  Mendell.    R.,  75,  ii,  707. 
Maj.  C.  H.  McKinstry,  06,  712. 
Lt.  Col.  John  Biddle,  10,  910;  11,  983. 
Maj.  S.  A.  Cheney,  1912-.    R.,  12,  2769. 

PHYSICAL  CHARACTERISTICS. 

H.  3,000'  1.  X  1,700'  w.,  with  varying  d.  from  18' 
inner  to  60'  outer.  About  125  m.  from  San  Fran- 
cisco, 13, 1161. 

PLANS. 

By  Maj.  G.  H.  Mendell:  (1)  break'r  2,640'  1.  and 
j.  1,650' 1.;  est.  cost,  $7,680,000;  (2)  break'r  3,300' 1., 
with  a  j.  1,000'!.;  est.,  $9,540,000;  (3)  break'r  3,300' 
1.,  with  a  j.  1,650'  1.;  est.,  $11,988,000,  75,  ii,  709. 
Acreage  of  sites  suggested,  75,  ii,  708. 


PRIVATE  WORK.    (See  Projects.) 

PROJECTS. 

Act  July  25,  1912,  au.  proj.  for  break'r  2,000'  1., 
10'  above  m.  1.  w.,  and  15'  w.  at  top;  est,  $800,000; 
$200,000  contributed  by  local  interests,  with  condi- 
tion that  rail  connection  be  provided  bet.  Monterey 
and  San  Joaquin  Valley  shortly  (H.  D.  557,  59th, 
1st;  H.  D.  1084,  61st,  3d),  13, 1161. 

SURVEYS. 

Inoluded  in  Coast  Sur.,  75,  ii,  707. 

Pre.  ex.  and  sur.  of  Monterey  H.  au.  act  Mar.  3, 
1905.  R.,  Maj.  McKinstry,  July  31, 1905,  and  Jan. 
22, 1906  (H.  D.  557,  59th,  1st)  (untav.),  06,  719. 

R.  by  BERH.  Jan.  11, 1907,  and  Feb.  17, 1908,  in 
pursuance  of  resol.  of  R.  and  H.  Com.  for  constr.  of 
break'r.  As  it  does  not  appear  essential  to  devel- 
opment of  port,  break'r  constr.  is  not  recom.  (R. 
and  H.  C.  D.  10,  59th,  2d;  R.  and  H.  C.  D.  25,  61st, 
2d.) 

Pre.  ex.  and  sur.  of  Monterey  B.  au.  act  Mar.  3, 
1909.  R.,  Lt.  Col.  Biddle,  June  17  and  Deo.  16, 
1909;  est.,  $800,000,  local  interests  to  contribute 
$200,000  (H.  D.  1084,  61st,  3d),  11,  983. 


TT-11 


SANTA  CRUZ  BAY,  CAL. 


COMMERCE. 

Whole  C.  of  the  coast  would  be  greatly  benefited 
by  the  imp.,  71, 920. 
Water  rates  about  15%  less  than  R.  R.,  rates. 

ENGINEERS. 

Chief  of  Engineers.    R.,  71,  97;  74,  119;  91, 

393,  2968;  04,  637. 

Boards.    BERH.  concurs  in  Capt.  Jadwin's  R. 
on  undesirability  of  imp.  this  place,  04, 3403. 

In  charge: 

Maj.  R.  S.  Williamson.    R.,  71,  917. 

Lt.  Col.  C.  S.  Stewart.    R.,  74,  ii,  376. 

Lt.  Col.  W.  H.  H.  Benyaiu-d,  1891.    R.,  91, 2968. 

Capt.  Edgar  Jadwin.    R.,  04,  3400. 

ESTIMATES.    (See  Plans.) 

By  commission  appointed  by  the  legislatiuej  for 
a  break'r,  $5,702,400,  71,  919. 


LEGISLATION. 

Act  of  Cal.,  Feb.  11,  1870,  appointing  a  commis- 
sion to  ex.  the  H.  of  Santa  Cruz.    R.,  71,  918. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  2968. 

PLANS.    (See  Estimates.) 

By  commission,  break'r  of  St.,  three-fourths  of  a 
m.  1.,  71,  919. 

By  Lt.  Col.  Stewart,  break'r,  $11,285,226,  74, 
ii,  377'. 

SURVEYS. 

The  H.  included  in  the  Coast  Sur.,  71,  918. 

Ex.  au.  act  Sept.  19, 1890;  made,  1890,  by  Lt.  Col. 
Benyaurd  (R.  unfav.;  cost  too  great),  91,  2970. 

Pre.  ex.  au.  act  June  13,  1902.  R.  by  Capt. 
Jadwin,  Dec.  27, 1902  (H.  D.  214,  58th,  2d)  (unfav.), 
04,637,3400. 
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SAN  FRANCISCO  HARBOR,  CAL. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

1892-1893 
1866-1878 
1872-1877 
1874-1875 

1875 
1886-1891 
1892-1912 

b 

$79,927.27 
60,000.00 

c 

Rincon  Rocfe              

d 

25,000.00 

t 

11,000.00 
350,000.57 

e 

Rocks  in  H                

Total  

'515,927.84 

Part  (a),  TT-15     San 


Francisco    Bay,    Cal. 
Golden  Gate.) 


(Entrance    to, 


ENGINEERS. 

Chief  of  Engineers. 


B.,  93,  420. 


Col.  G.  H.  MendeU,  ] 


B.,  93, 


In  charge. 

3221. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  3222. 

The  Golden  Gate  is  opposite  and  bet.  Lime  Pt. 
on  the  n.  and  Fort  Pt.  on  the  s.  side  of  the  entrance 


to  San  Francisco  H.,  and  is  almost  exactly  1  m.  w. 
In  1892  the  officer  in  charge  thought  that  nowhere 
could  there  be  found  a  better  entrance,  and  because 
of  its  excellence  considered  it  was  not  worthy  of 
imp.  by  the  U.  S.,  93, 3222. 

SURVEY. 

Ex.  of  the  entrance  au.  act  July  13,  1892  (B. 
unfav.),  submitted  by  Col.  Menaell,  1892  (see 
Physical  characteristics),  93, 3221. 


Part  (b),  TT-15    Blossom  Rock,  San  Francisco  Harbor,  Cal. 


APPROPRIATIONS. 

1868,  *I50,000. 00,  68,  73;  69,  471. 

1869,  *229,927.  27,  69,  64,  471,  473;  71,  931. 

Total,    79,927.27 

COIOMERCE. 

Blossom  Rock  in  the  track  of  vessels  approaching 
the  city,  71, 923,  927. 

CONTRACTS. 

A.  W.  Von  Schmidt,  removal  of  Blossom  Rock, 
to  24',  $75,000,  69,  485;  70,  610;  71,  922. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  66,  iii,  27,  36;  67,61; 
68,  73;  69,  64;  70, 83;  71,  98. 

In  charge.  Lt.  Col.  E.  S.  Williamson,  1866-71. 
B.,  66,  iv,  332;  67,  507;  68,  471,  473,  485;  70,  610; 
71, 905,  922. 

Assistant.  Capt.  W.  H.  Heuer,  71,  905.  E., 
71,  924. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  T.  D.  Parkinson,  C.  E.,  removal  of  Blossom 
Rock,  $46,080,  66,  iv,  334. 

By  Lt.  Heuer,  removal  of  Blossom  Rock,  $60,000, 
67,  51,  607;  68,  885.  Removal  of  the  r.  by  surface 
blasting  to  a  d.  25',  $300,022,  68,  885.  Removal 
by  drilling  and  blasting,  $56,228,  68,  886,  886. 

By  Lt.  Col.  Alexander,  removal  of  Blossom  Rock 
by  means  of  shaft  and  tunnels  excavated  in  the  r. 
through  the  aid  of  a  cofferdam,  $41,132,  69, 490;  71, 
929 

By  A.  W.  Von  Schmidt,  C.  E.,  entire  removal  of 
Blossom  Eock  to  24',  $75,000,  69,  485. 


OPERATIONS. 

1866-67.  $3,148.52  expend,  on  experiments, 
67,  61,607. 

1869-70.  Eock  removed  by  contract  to  22',  70, 
510. 

1870-71.  Continuation  of  contract  and  com- 
pletion of  the  work  to  required  24',  70, 610;  7 1, 922, 
934,  937. 

PHYSICAL  CHABACTEBISTICS. 

General,  of,  71, 923. 

Current  observations  of  Saa  Francisco  H.,  78, 
34, 1304. 

PLANS.    (See  Estimates  and  Projects.) 

By  A.  W.  Von  Schmidt,  C.  E.,  removal  of  Blos- 
som Rock  by  removing  the  whole  inside  of  the  r.  by 
means  of  a  shaft,  heavy  charges  of  powder  placed  in 
the  chambers  and  exploded  simultaneously,  69, 
485,  490. 


PROJECTS. 

By  Lt.  Col.  Alexander,  removal  of  Blossom  Rock 
by  means  of  a  shaft  and  tunnels  and  excavation  in 
the  r.  through  the  aid  of  a  cofferdam,  heavy  charges 
of  powder  to  be  placed  in  chambers,  the  whole  to  be 
simultaneously  exploded  by  electricity  and  the  r. 
to  be  subsequently  removedDy  dr.;  est.,  $41,132, 69, 
485,  486;  71,  926. 

E.  subsequently  removed  under  the  plan  of  A.  W. 
Von  Schmidt  for  $75,000,  69,  485,  490;  71, 932. 

STJEVEYS. 

By  T.  D.  Parkinson,  C.  E.,  1866.    B.,  66,  iv,  333. 
By  Lt.  Heuer,  1867,  67, 51,  607. 
By  Capt.  Heuer,  1871,  71, 938. 


*  Allotment.      '  $3,470.32  of  this  amount  turned  into  Tteas.,  la,  2760.     2  Stated  in  report  as  $30,000. 


r  See  pp.  14-22  for  "I 
Lexplanatlons,  etc.  J 
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Part  (c),  TT-15    Rincon  Rock,  San  Francisco  Harbor,  Cal. 


APPBOPBIATION. 

1872,  $50,000,  73,  108. 

COMMEBCE. 

Rincon  Rock  a  dangerous  obstr.  to  navigation, 
73, 1136. 

CONTRACT. 

1874.  J.  N.  Risdon,  removal  of  Rincon  Rock 
to  24',  for  $43,000,  74,  ii,  371.  Contract  extended, 
74,  ii,  371;  76,  122,  ii,  694.  Completed  by  one  of 
the  sureties  on  Ills  bond,  76,  ii,  617;  77, 992. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  73, 108;  74, 119;  75, 
122;  76,  ii,  617;  77, 120. 

In  cbarge.  Maj.  G.  H.  Mendell,  1873-77.  E., 
73,1133;  74,ii,371;  75,ii,694;  7e,ii,617;  77,992. 

ESTIMATES.    (See  Projects.) 

By  board  of  underwriters,  for  the  removal  of 
Rincon  Rock,  $65,000,  68, 73. 

By  Maj.  Mendell,  removal  of  1,830  c;  y.  of  Rincon 
Bock,  $45,750,  73, 1139. 


LEGISLATION. 

Act  of  Cal.,  Mar.  26,  1851,  fixing  a  boundary  line 
for  the  water  front  of  San  Francisco,  73, 1134. 

OPEBATIONS. 

1873-74.  Disastrous  explosion;  2  lives  lost; 
large  amount  of  property  destroyed;  76,  ii,  696; 
1,650  c.  y.  r.  removed,  74,  ii,  371. 

1874-75.    1,570  c.  y.  r.  removed,  76,  ii,  695. 

1876-76.  Operations  suspended  on  account  of 
legal  injunction,  76,  ii,  617. 

1876-77.  Work  completed  by  one  of  the  con- 
tractor's sureties,  1,128  c.  y.  r.  removed,  77,  120, 
992. 

PEOJECT.- 

By  Maj.  MeadeU,  removal  of  Rincon  Rock  by 
drilling  and  blasting;  est.,  $45,750,  73,  1137;  74, 
ii,  371. 

SUE  VETS. 

Rincon  Rock  included  in  the  Coast  Sur.  of  1864, 
73, 1133. 
By  T.  D.  Parkinson,  C.  B.,  1866,  68,  73. 
By  Maj.  Mendell,  1873,  73, 1133. 
By  Maj.  Mendell,  1875,  76,  ii,  695. 
By  Maj.  Mendell,  1877,  77, 992. 


Part  (d),  TT-15    Noonday  Rock,  San  Francisco  Harbor. 


By  Lt.  Weeden,  sur.  of  rs.  near  Noonday  Rook, 
$10,000,  75,  ii,  723. 


APPBOPBIATION.i 

1874,  $25,000,  76, 123,  ii,  716. 

COMMEBCE. 

Noonday  Rock  dangerous  to  navigation,  75,  ii, 
710. 

CONTRACT. 

With  E.  Moore,  to  remove  the  r.  to  47',  $20,000,      PHYSICAL  CHAEACTEEISTICS. 

75,  ii,  711, 718.  -       .      _    .         .  ,       ,    _.  . 


OPEBATIONS. 

1875-76.    Noonday  Rock  removed  to  47'  by 
contract,  75,    ii,  720. 


Noonday  Rock  a  submerged  peak,  76,  ii,  716, 717. 


ENGINEERS. 
CUel  of  Engineers.    R.,  75, 123. 

In  charge: 

Lt.  Col.  B.  S.  Alexander,  1874;  76,  ii,  716.  j.    ^         , 

Lt.  Col.  C.  S.  Stewart,  1874.    E.,  75,  ii,  711,  715,  W  pe  exp) 

720,  722.  ">  71S'  '20. 


PEOJECTS.    (See  Estunates.) 

By  E.  Moore,  removal  of  Noonday  Rock  by 
placing  a  chain  around  the  r.  at  the  required  d., 

—  J  i pend  therefrom  explosives  (nitroglycerin) 

oded  simultaneously  by  electricity,  75, 


and  to  SUSP 


Assistant.  Lt.  J.  H.  Weeden.  E.,  76,  ii,  715, 
721. 

ESTIMATES.    (See  Projects.) 

By  Lt.  Col.  Stewart,  removal  of  Noonday  Rook, 
$20,000,  76,  ii,  716.  For  sur.  of  rs.  in  vicinity  of 
Noonday  Rock,  $1,500,  76,  ii,  722. 


SUE  VETS. 

-Included  in  the  Coast  Sur.,  1863,  76,  ii,  716. 
By  Lt.  Weeden,  1874.    E.,  75,  ii,  715,  721. 


Part  (e),  TT-15    Patrician,  San  Francisco  Harbor.     (Removal 

of  the  wreck.) 


APPEOPEIATIONS.    [See  TT-15(g).] 

ENGINEEBS. 

Chief  of  Engineers.   E.,  75, 123. 

In  charge.    Lt.  Col.  C.  S.  Stewart.    B.,  75,  ii, 
710,  712. 

Assistant.    Lt.  J.  H.  Weeden.    E.,  76,  ii,  715. 


OPEBATIONS. 

Wreck  of  the  Patrician  removed  by  hired  labor, 
75,  ii,  714. 

PEOJECT. 

By  Lt.  Col.  Stewart,  removal  of  the  wreck  of  the 
Patrician,  by  blasting,  75,  ii,  715. 


1  Removal  of  wrecks  and  rooks  in  San  Francisco  H. 
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Part  (f ),  TT-15     San  Francisco  Harbor  and  interior  bays. 


APPBOPBIATION. 

1886,  $11,000,  87,  2426. 

ENGINEEBS. 

CUet  ol  Engineers.  B.,  87,  318;  88,  291; 
89,  347;  90,  311,  334;  91,  389. 

Boards: 

Convened,  San  Francisco,  Mar.  11, 1890,  by  S.  O. 
No.  61,  to  report  upon  estab.  of  H.  lines  in  San 
Francisco  H.  and  adjacent  waters.  E.,  90,  2890. 
(Col.  Mendell,  Lt  Col.  Benyaurd,  and  Maj.  Heuer.) 

Convened,  San  Francisco,  Jime  8, 1891,  by  S.  O. 


No.  51,  to  report  upon  the  estab.  of  H.  lines  for 
San  Francisco  H.  and  adjacent  waters.  B.,  91, 
2948.  (Col.  Mendell,  Lt.  Col.  Benyaurd,  and  Maj. 
Heuer.) 

In  cbarge: 

Col.  G.  H.  Mendell,  1887-89.    E.,  87,  2426;  88, 
2108;  90,  2890;  91,  2947,  2948. 
Maj.  W.  H.  H.  Benyaurd,  1889-90.    E.,  89, 2478. 

SUEVET. 

Au.  act  Aug.  S,  1886,  87,  2426;  made,  1888,  by 
Col.  MendeU,  88, 2108;  89, 2478;  90, 2890. 


Part  (g),  TT-15     San  Francisco  Harbor,  Cal.     (Bocks  In.) 


APPBOPEIATIONS. 


1892, 
1893, 
1899, 
1900, 
1903, 
1911, 


SO.  22  (claim). 
.35  (claim). 
100,000.00,  99,3162. 
170,000.00,00,4217. 
50,000.00,03,2185. 
30,000.00,11,2552. 


Total,  350,000.57 
COMMEBCE. 

Navigation  interests  largely  benefited  by  removal 
of  r.,  03,  582. 
Diagram  showing  C.  and  app.,  13,  2760. 
1911,  21,305,976  t.,  1»,  2761. 

CONTEACTS. 

1899.  E .  Axman,  blasting  and  removal  of  Shag 
Bock.,  1263,500,  00,  4218. 

1903.  Robert  Wakefield,  removing  Blossom 
Eock,  $45,142,  03,  2185. 

1918.  Eudolph  Axman,  r.  removal,  $23,000, 13, 
2760. 

ENGINEEBS. 

Chief  of  Engineers.  E.,  96,  430,  431;  98,  469; 
99,  554;  00,  625;  01,  604;  03,  627;  03,  682;  04, 
640;  05,  646;  08,  797;  09,  834;  10,  910;  11,  964; 
13, 1150. 

In  cbarge: 

Col.  G.  H.  MendeU,  1895.    E.,  95, 3251-3260. 

Col.  C.  E.  Suter,  1898.    E.,  98,  2923-2925. 

Maj.  W.  H.  Heuer,  1899-1905.  E.,  99,  3162;  (Lt. 
Col.)  00, 4215;  01,3411;  03,2348;  03,2184;  (Col.) 
04,  3408;  05,  2423. 

Lt.  Col.  John  Biddle,  1910-11.  B.,  10,  2347;  11, 
2551. 

Lt.  Col.  T.  H.  Eees,  13, 1160. 

Maj.  S.  A.  Cheney,  1912-.    B.,  13, 2759. 

OPEBATIONS. 

1899-00.  Shag  Eocks  blasted  and  almost  all 
the  broken  st.  removed,  00, 4217. 

1900-01.  Eemoval  of  Shag  Eock  No.  1  and  No. 
2  completed;  work  on  Arch  Rock  commenced,  171 
holes  10"  in  diam.  drilled,  01,  3411. 

1901-03.  Arch  Eock  blasted  and  dr.  com- 
menced to  remove  broken  r.,  03,  2348. 

1903-03.  Eemoval  of  Arch  Eock  completed 
and  work  on  Blossom  Rock  commenced,  03,  2184. 


1903-04.  Blossom  Eock  removed  to  30',  04, 
3408. 

1911-13.  One  of  Eincon  Eocks  removed  to 
grade  plane,  13,  2759. 

PHTSICAl  CHABACTEBISTICS. 

Description  of  r.  in  H.:  Fort  Point,  96,  3252; 
Mile,  96, 3253;  Arch,  96, 3254;  Noonday,  96, 3255; 
Blossom,  95,  3256;   98,  2926;   03,  2185;   Mission, 

95,  3257;  98,  2925;  Shag,  96, 3258;  98,2925;  Anita, 

96,  3259;  98, 2924;  Brothers,  96, 3260. 

PBOJECTS. 

In  1897  Col.  Suter  est.  $503,040  to  remove  Arch 
Eocks,  98,  2924;  $263,080  to  remove  Anita  Eocks, 
98,  2924;  $135,680  to  remove  Shag  Eocks,  98,  2925; 
$92,600  to  remove  Blossom  Eoclss,  98,  2925;  $122,000 
to  remove  Mission  Rocks,  98, 2926. 

Congress,  1899,  app.  for  the  removal  of  Arch  and 
Shag  Rocks  No.  1  and  No.  2,  to  30'  m.  1.  w.,  99, 
3162;  00,  4215. 

Act  Mar.  3, 1903,  au.  $60,000  lor  removal  of  Blossom 
Eock,  03, 2184. 

Act  June  25, 1910,  revises  proj.  of  1899,  to  include 
removal  of  Centissima  Eock,  Bonita  Chan.,  to  40', 
m.  1.  w.;  est.,  $110,000;  also  removal  of  2  rs.  near 
Mail  Dock  to  35'  below  1.  w.;  est.,  $60,000,  10,  911. 

SUE  VETS. 

Ex.  of  Fort  Point,  Mile,  and  Arch  Eocks  au.  act 
Aug.  17,  1894;  made  by  Col.  Mendell  (E.  unfav.), 
96,    3261-3253. 

Ex.  of  Noonday,  Mission,  Blossom,  Shag,  and 
Anita  Eocks  au.  act  Aug.  17,  1894;  made  by  Col. 
Mendell  (E.  fav.),  96,  3254-3260. 

Surs.  of  Arch,  Mission,  Blossom,  Shag,  and  Anita 
Eocks  au.  act  of  June  3,  1896;  made  by  Col.  Suter, 
98,  2924-2925. 

Act  Mar.  2,  1907,  au.  ex.  and  sur.,  with  view  to 
removal  of  Mission  B .  Eocks,  Packard  Eocks,  Whit- 
ney Eocks,  Fifteen-foot  Rock,  Invincible  Rocks, 
Noonday  Rocks,  Anita  Eocks,  Centissima  and 
Sears  Eocks,  and  rs.  near  Mail  Dock  in  Bonita 
Chan.,  08,  797.  E.  by  Lt.  Col.  Biddle,  1907  and 
1908;  est.,  $170,000  (H.  D.  1119,  60th,  2d),  09,  834. 

Maps.    (H.  D.  1119,  60th,  2d.)    Shag  Eock  No.  1, 
and  photograph  of  explosion,  00,  4218. 
Arch  Eock  (progress  sheet),  01, 3412. 
Shag  Eocks  (photographs),  01, 3412. 


TT-16    ISLAIS  RIVER  (or  Creek)  (San  Francisco  Bay),  CAL. 


ENGINEEBS. 

Cblet  ol  Engineers.    E.,  85,  2340;  08,  797. 

In  charge: 

Lt.  Col.  G.  H.  Mendell.    E.,  85,  2340. 

Maj.  W.  W.  Harts,  07,  740, 

Lt.  Col.  John  Biddle,  08,  786. 


OBSTBUCTIONS. 

In  1884,  br.  obstr.  navigation,  85,  2341. 

SUEVET. 

Ex.  au.  act  July  5,  1884;  made  by  Col.  MendeU 
(B.  unfav.),  86,  2340. 

Pre.  ex.  au.  act  Mar.  2,  1907.  B.,  Maj.  W.  W. 
Harts,  Apr.  25,  1907  (unfav.)  (H.  D.  77,  60th,  1st), 
08,797. 
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TT-17(a)  SOUTH  SAN  FRANCISCO  HARBOR,  CAL. 

No  H.  in  ex- 


per  year;  tonnage 
[,  00, 4249. 


COMMERCE. 

Description  of;    432  carloads 
by  water  could  not  be  ascertaint 

ENGINEERS. 

Chief  o(  Engineers.    K.,  00,  633. 

In  cbarge.    U.  Col.  W.  H.  Hener, 
00,  4248. 

PHYSICAL  CHARACTERISTICS. 

Description  of;  situated  in  San  Francisco  B., 


R.. 


about  11  m.  from  San  Francisco, 
istence,  00,  4248. 

PRIVATE  WORK. 

Description  of  canal  built  by  land  company 
about  1891.    Canal  wholly  silted  up,  1900,  00,  4249. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1899;  made,  1899,  by  Maj. 
Heuer  (R.  unfav.),  00,  4248. 


TT-17(b)     TWELVEMILE  CREEK,   SAN  FRANCISCO  BAY, 

CAL. 


COMMERCE. 

Description  of;  none,  93,  3236. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  423. 

In  charge.    Lt.  Col.  W.  H.  H.  Benyaurd,  1893. 
R.,  93,  3236. 


PHYSICAI,  CHARACTERISTICS. 

Description  of,  93, 3236. 

Navigable  at  Mgh  tide  for  about  2  ra.;  at  low 
tide  slough  is  bare,  93,  3236. 

SURVEY. 

Ex.  au.  act  Jiily  13, 1892;  made,  1892,  by  Lt.  Col. 
Benyaurd  (R.  unfav.),  93, 3235. 


TT-18 

ENGINEERS. 

Chief  of  Engineers.    R.,  85,  360. 

In  charge.    Lt.  Col.  G.  H.  Mendell. 
2342. 


SAN  MATEO  RIVER,  CAL. 


OBSTRUCTIONS. 

R.  closed  by  a  dam,  86,  2343. 

R.,  85,      SURVEY. 

Ex.  au.  act  July  5,  1884;  made  by  Lt.  Col.  Men- 
dell (R.  unfav.),  85, 2342. 


TT-36    ALVISO  CREEK,  HARBOR,  RIVER,  AND  SLOUGH, 

CAL. 


APPROPRIATIONS. 

1899,     148,000,99,3162. 
110,000,04,3406. 


1904, 


Total,  2  58,000 

COMMERCE. 

Description  of,  93, 3238;  97,  3333. 

Carried  on  by  1  stem-wheel  steamer  and  occa- 
sionally lumber  schooners;  an.  tonnage,  27,000, 
01,  604,  3411;  very  little  since  1901,  03, 680;  05, 644. 

CONTRACTS. 

1899.  E.  V.  McCann,  dr.,  6$  c.  y.  (112,402),  ex- 
pired by  limitation,  00,  4214. 

1900.  A.  C.  Aiken,  dr.,  14.48$  c.  y.  ($29,930.16), 
00,4214.  J'   \      .  /. 

1900.   A.  C.  Aiken,  dr.,  14.48i|!C.  y.,  01, 604, 3410. 

1904-05.  Marshall  C.  Harris,  dr.,  17itc.  y.,p.m. 
for  material  removed  from  slough,  and  35$  c.  y.  for 
removal  of  hardpan  from  turning-basin,  05, 2422. 

ENGINEERS. 

Chief  of  Engineers.  R.,  91, 393;  93,426;  97, 
488;  99,  554;  00,  624;  01,  603;  03,  526;  03,  580: 
04,  637;  05,  644. 


In  charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1891-93.  K.,  91, 
2964;  93,  3236. 

Maj.  C.  E.  L.  B.  Davis,  1897.    R.,  97, 3343. 

Maj.  W.  H.  Heuer,  1899-1905.  R.,  99,  3161; 
(Lt.  Col.)  00,  4213;  01,  3410;  Oa,  2347;  03,  2181; 
04,  3406;  05,  2421. 

Assistant.    F.  C.  Turner.    R.,  97,  3346. 

LEGAL  PROCEEDINGS. 

Amount  of  McCann  bond,  $10,000,  given  by  U.  S. 
Fidelity  &  Guaranty  Co.  turned  over  to  Dept.  of 
Justice,  oa,  525. 


OPERATIONS. 

1900-01.  Work  on  proj.  as  au.  by  Congress 
completed;  chan.  7  x  60'  obtained,  166,263  o.  y. 
removed,  01, 604,  3410. 

1904-05.  134,960  c.  v.,  p.  m.,  dr.  from  chan., 
and  6,954  o.  y.  removed  from  turning-basin,  05, 
2421.  Chan.  70  to  100'  w.,  7  to  8'  d.  1.  w.,  1.  27,900' 
Turning-basin  7'  x  150  x  220'  1.  w.;  not  considered 
worthy  of  ixafhec  imp.  on  account  of  small  amount 
of  C,  06,2422. 


',  SfSiii^^^v?  '*'^"*^  opntrafitor,  McCann,  04,  637.    (See  Legal  proceedings.) 
'  $3,706.03  of  this  covered  into  surplus  fund- 
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PHYSICAL  CHARACTERISTICS. 

Details  of,  91, 2964;  93, 3237;  97, 3345. 

Creek  at  upper  ead  of  San  Francisco  B.;  formerly 
known  as  Steamboat  Slough;  in  1892,  from  Alviso 
to  the  mouth  of  the  slough,  3|  m.,  there  was  a  good, 
navigable  chan.,  93, 3237. 

Max.  draft,  1903, 1.  w.,  4';  range  of  tide,  from  7 
to  11'  03,  S80. 

Filling  from  old  Guadaloupe  E.,  04,  638. 

PROJECT. 

By  Maj.  Davis,  1896,  dr.  chan.  with  least  d.  of  7' 
and  a  least  w.  of  60':  est.,  $47,855,  97,  3344;  99, 
3162. 


Because  of  filUng,  etc.,  further  work  on  proj. 
deferred,  04, 638. 


SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890;  Lt.  Col. 
Benyaurd's  R.  unfav.,  91,  2964. 

Ex.  au.  act  July  13,  1892;  Lt.  Col.  Benyaurd's 
B.  unfav.,  93,  3237. 

Sxa.  au.  act  June  3, 1896;  Maj.  Davis's  R.  imfav., 
97  3343. 

Of  H.,  showed  addl.  filling  of  over  20,000  c.  y. 
since  1902, 04, 638. 


TT-53 


ALAMEDA  CBEEE,  CAL. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84,  334. 

In  charge.    Lt.  Col.  Gr.  H.  Mendell.    R.,  84, 
2207. 

Assistant.    Lt.  C.  F.  Palfrey.    R.,  84, 2207. 


SURVEY. 

Au.  act  Aug.  2, 1882;  made  by  Col.  Mendell,  1882 
(R.Tlnfov.),  84,2207. 


TT-57     OAKLAND  HARBOR,  SAN  FRANCISCO  BAT,  CAL. 


APPROPRIATIONS. 

1874,       $100,000,75,122. 
100,000,75,122. 

75,000,  76,  ii,  615. 

80,000,78,135. 

60,000,79,178,1744. 

60,000,80,2231. 

60,000,81,2464. 
200,000,82,2529. 
139,600,84,2179. 

60,000,  86,1910. 
350,000,88,2107. 
250,000,90,2889. 
150,000,93,2619. 
100,000,95,3249. 

20,000,96,3175. 
200,000,97,3330. 
133,000,98,2936. 
133,000,99,3164. 
180,000,00,4220. 
100,000,08,2351. 
131,000,03,2188. 

19,000,04,3410. 
100,000,05,2426. 

81,000,06,1965. 

23!000r"''^"^- 
190,000,08,2221. 

250,000,10,2361. 
150,000,  11,2556. 
130,000,18,2763. 


875, 
876, 
878, 
879, 
.880, 
,881, 


894, 
896, 
897, 
898, 
.899, 
.900, 
.902, 
.903, 
.904, 
.905, 
.906, 

acni 

.908, 
1909/ 

1910, 

1911, 
1912, 


Total,  3,963,803  (incl.  mlse.,  83,964,151.75,  18, 
2763). 
COMMERCE. 

Benefits  of  the  imp.  to,  74,  ii,  382. 

Increase  of  C,  76,  ii,  612,  613;  77,  985;  78,  134, 
1284/  1285, 1288. 

An.  C.  passing  through  js.,  1874  to  1891,  93,  2619. 

Description  of,  93, 3220. 

In  1892-93  freight  by  ferry  had  decreased,  and 
increased  by  other  craft,  93, 3220. 

Enormous  increase  since  beginning  of  imp.,  01, 
3436. 

72%  overland  RR.  freight  trans,  on  ferryboats 
drawmg  12',  06, 722. 

No  effect  on  rates,  07, 742;  18, 2764. 

Diagram,  freight,  app.,  and  values,  11, 2566. 

1911,  3,800,000  t.,  18,  2764. 


CONTRACTS. 

1874.  D.  Sweeney,  98J0  t.,  76,  ii,  689,  691. 
Failed  to  fulfill  contract,  75,  ii,  689. 

1875.  Agreement  made  with  BC.  F.  Williams  to 
furnish  St.,  tl.l9per  t.,  75,  ii,  690. 

1876.  E.  P.  Kelly,  St.,  $1.19 1.,  76,  ii,  612.  E. 
P.  Kelly,  removal  of  old  cribs,  76,  ii,  612.  J.  A. 
BaU,  dr.,  24$  c.  y.,  76,  ii,  612.    Annulled,  77,  985. 

1877.  Western  Development  Co.,  dr.,  35t  o.  y., 
77, 985,  986.  Tillord  &  Terkelson,  St.,  $1.19 1.,  77, 
986. 

1880.  D.  Jordan,  j.eonstr.,  81,2464. 

1881.  J.  Hackett,  dr.,  33  and  38*0.  y.,  81, 2464. 
Hancock  &  Kelso,  j.  constr.,  83, 2530. 

1883.  Lorenz  &  J.  Terkelson,  St.,  83, 2530.  A. 
W.  Von  Schmidt,  dr.,  lOitc.  y.,  83, 1963. 

1884.  E.  W.  Emerson,  j.  constr.,  84,  2180.  T. 
Williams,  dr.,  43$  c.  y.,  85,  2330.  E.  J.  Lukens, 
dr.,  12i]!c.y.,  85,2330. 

1886.  Von  Schmidt  &  McNee,  dr.,  16*  c.  y.,  87, 
2423. 

1888.  San  Francisco  Bridge  Co.,  furnishing  St., 
$1.48 1. ,  and  laying  up  st.  masonry,  10*  s.  f .,  89, 2471. 
San  Francisco  Bridge  Co.,  dr.  tidal-basin,  14.7t, 
and  tidal  canal,  c.  y.,  89, 2471.     • 

1891.  Pacific  Coast  Dredging  &  Eeclamation 
Co.,  dr.,  im  c.  y.,  91,  2946.'*  A.  Bosohke,  dr.,  9W 
0.  y.,  91,  2946.  G.  Stone,  St.,  $1.62 1.,  and  dry  ma- 
sonry, IIU  s.  f.,  91,  2946.  Eansome  &  Gushing, 
concrete  br.-p.  constr.,  $4.90  o.  y.  for  concrete  and 
$1.70  c.  y.  for  excavation,  91,  2946.  King  Iron 
Bridge  &  Manufacturing  Co.,  steel  highway  drawbr. 
constr.,  $31,260,  91,  2947.  San  Francisco  Bridge 
Co.,  dr.,  31i  ic.  v.,  93, 2620. 

1893.  P.  O'Neil,  furnishing  20,000  t.  st.  from 
U.  S.  quarries,  83i|!  t.;  laying  60,000  s.  f .  masonry, 
12it  s.  1.,  93,  3218.  J.  Hackett,  dr.  450,000  c.  y.,  12 
and  40i|;c.y.,  93,3218. 

1894.  San  Francisco  Bridge  Co.,  dr.,  19.9  and 
37*  c.  y.  ($96,073),  95,  3250. 

1898.  Same  firm,  13  and  47*  c.  y.  ($101,500),  98, 
2936. 

1899.  California  Construction  Co.,  drawbr., 
$24,747,  00,  4220. 

1900.  Clark  &  Henry,  diverting  chan.  of  Sausal 
Cr.,  $53,748.  D.  Laydon,  drawbr.,  $53,  759.  00, 
4220. 

1900.  C.  E.  Cotton,  repaving  Park  St.  Br., 
$2,357,  01,  3415. 

1901.  Atlantic,  Gulf  &  Pacific  Co.,  dr.,  19.74* 
u.  y.,  01, 3415. 
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1903.  H.  Krasl,  dr.,  10i|;  o.  y.,  Oa,  2351.  War- 
ren H.  Pomeroy,  dr.,  8.440  o.  y.,  03, 2188. 

1905.  Marsliall  C.  Harris,  dr.,  10.5$  c.  y.,  06, 
1965. 

1908.  San  Francisco  Bridge  Co.,  dr.,  18.80  c.  y ., 
08  2221 

1909.'  N.  E.  Harris,  dr.,  29.70  o.  y.,  09,  2189. 
Mervy-Elwell  Co.,  repairing  br.,  unit  prices  given; 
total  cost,  $8,905.95, 10,  2352. 

1910.  San  Francisco  Bridge  Co.,  dr.  about 
1,289,200  c.  y.,  11.40  c.  y.;  Frederick  C.  Roberts  & 
Co.,  placing  3  drawbrs.  across  Tidal  Canal  In  satis- 
toctory  condition  for  operation,  $16,100, 11,  2557. 

1911.  N.  R.  Harris,  dr.  ($135,000),  140  c.  y .,  13, 
2764. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  74, 119;  75,121;  76> 
112;  77, 119;  78, 134;  79, 177;  80,  234;  81,  320; 
83,314;  83,326;  84,330;  86,357;  86,350;  87. 
317;  88,  290;  89,  344;  90,  310;  91,  388;  93,  366; 
93,  419;  94,  392;  95,  429;  96,  384;  97,  484;  98, 
473;  99,  554;  00,  626,  634;  01,  605,  613,  3434;  03, 
527;  03,  582;  04,  640;  06,  646;  06,  720;  07,  740; 
08,  786;  09,  822;  10,  913,  926;  11,  968;  13, 1153. 

Boards.  Convened,  San  Francisco,  Mar.  24, 
1873,  for  making  ex.  of  San  Antonio  Creek,  Cal. 
(Oakland  H.),  recom.  (1)  constr.  of  2  submerged 
training  walls,  with  dr.  chan.  bet.,  est.,  $479,094;  (2) 
excavation  of  canal  bet.  San  Antonio  Estuary  and 
San  Leandro  B . ;  (3)  constr.  of  dam  at  mouth  of  San 
Leandro  B.;  (4)  excavation  of  tidal  basin.  R.,  74, 
11, 378.  Est.  cost  of  items  2,  3,  and  4,  $1,335,435.20, 
74,  ii,  383.  (Lt.  Cols.  C.  S.  Stewart  and  B.  S.  Alex- 
ander, and  Maj.  Mendell.) 

In  cbaige: 

Maj.  G.  H.  MendeU,  1875-95.  K.,  76,  ii,  689;  76, 
ii,611;  77,985;  78,1283;  79,1741;  (Col.)  80, 2229; 
81,  2461;  83,  2527;  83, 1961;  84,  2177,  2183,  2185; 
85,  2327;  86, 1907;  87,  2420;  88,  2106;  90,  2886; 
91,  2943;  93,  2617;  93,  3217;  94,  2501;  96, 3247. 

Maj.  W.  H.  H.  Benyaurd,  1889.    B.,  89,  2468. 

Col.  Chas.  R.  Suter,  1896-97.  B.,  96,  3173;  97, 
3327 

Maj.  W.  H.  Heuer,  1898-1906.  B.,  98,  2935;  99, 
3163;  (Lt.  Col.)  00,  4218;  01,  3413,  3435,  3445;  03, 
2349;  03,  2186;  (Col.)  04,  3409;  05,  2424;  06,  1964. 

Lt.  Col.  John  Biddle,  1907-11.  B.,  07, 2141;  08, 
2217;  09,  2185;  10,  2350;  (Col.)  11, 2554. 

Maj.  S.  A.  Cheney,  1912-.    B.,  13, 2762. 

Assistant.  L.  J.  Leconte,  76,  ii,  614.  E.,  78, 
1287;  79,1744;  83,1963;  84,2180;  85,2330;  01, 


ESTIMATES.    (See  Projects.) 

BE.,  for  2  training  walls,  $479,094;  tor  canal,  dam, 
and  tidal  basin,  $1,335,435.20,  74,  ii,  383. 

UIGAL  FBOCEEDINGS. 

Opinion  of  Atty.  Gen.  as  to  rights  of  U.  S.,  81, 


UBGISLATION. 

Provision  of  act  of  Mar.  3, 1879,  reqtiiring  release  to 
title  of  certain  lands,  80, 2229. 

Release  from  building  br.  at  Washington  Ave., 
secured  by  payment  of  $50,000  to  Central  Paoiflc 
Hy.  Co.,  01,  605. 

U.  S.  district  atty.  decided  U.  S.  had  no  title  to 
land  purchased,  1882,  from  A.  A.  Cohen;  land  con- 
demned and  purchased  again,  03, 2186. 

OBSTBUCTIONS. 

Complaint  made,  1895-96,  that  drawbrs.  crossing 
H.  at  Webster  and  Alice  Sts.  were  obstr.  naviga- 
tion, and  Sec.  of  War  after  public  hearing  ordered 
brs.  should  be  reconstr.  with  draws  of  150'  clear 
span,  to  be  operated  by  other  than  hand  power,  96, 
3175. 

New  county  br.  opened,  and  old  Alice  St.  RE.  br. 
removed,  00,  4219. 


OPEBATIONS. 

1875-76.  9,400 1,  f.  n.  training  waU  and  10,807 
1.  f.  s.  training  wall  built,  12,451  c.  y.  dr.,  76, 112,  ii, 
612. 

1876-77.  400 1,  i.  s.  training  waU  built,  196,465 
c.  y.  dr.,  77,  986. 

1877-78.  640  1.  f.  n.  training  wall  and  960  1. 1. 
s.  training  wall  built,  13,420  c.  y.  dr.,  78, 134, 1285, 
1288. 

1879-80.  No  operations  in  consequence  of  fail- 
ure to  close  negotiations  with  Oaldand  Water  Front 
Co.  80  2229. 

1880-81. '  33,900 1.  St.  delivered  in  work,  raising 
n.  wall  to  h.  w.  mark  for  5,700'  and  s.  wall  to  5'  above 
1.  w.  lor  9,300';  42,300  o.  y.  dr.  from  chan.,  81, 2462. 

1881-83.  46,552  t.  St.  delivered  m  js.;  243,735 
c.  y.  dr.  from  chan.,  83, 2529. 

1883-83.  32,351  t.  st.  delivered  in  js.;  92,055 
0.  y.  excavated  from  channelway  and  tidal  basin, 
83, 196S. 

1883-84.  12,686 1.  st.  delivered  and  placed  in  j . ; 
503,223  c.  y.  dr.  from  channelway  and  tidal  basin, 
84, 2178. 

1884-85.  16,686  t.  st.  delivered  in  js.;  59,089 
c.  y.  dr.  from.ship  chan.  and  30,047  c.  y.  from  tidal 
basin,  85,  2331. 

1886-86.  698,312  c.  y.  dr.  from  tidal  basin,  86, 
1909 

1886-87.    322,882  c.  y .  dr.,  87, 2420. 

1888-89.  126,548  c.  y.  dr.  from  tidal  basin; 
96,530  c.  y.  excavated  from  tidal  canal;  116,748  c.  y. 
dr. from]. chan.;  3,954 t.st.deliveredons.j.;  15,489 
s.  f.  dry  masomy  laid,  89,  345,  2469. 

1889-90.  495,387  0.  y.  dr.  from  tidal  basin; 
5,446 1.  St.  placed  in  js.;  25,197  s.  f.  dry  masonry  laid 
and  450,00()c.  y.  excavated  from  tidal  canal,  90, 310, 
2887. 

1890-91.  250,820  0.  y.  dr.  from  e.  end  of  canal; 
3,562 1.  of  rubblest.  delivered  upon  n.  j.,  and  30,101 
s.  f.  of  masonry  laid,  91,  2944. 

1891-93.  9,816  t.  st.  delivered  upon  n.  j.  and 
31,528s. f.ofmasonry laid;  constr.  ofconcretebr.ps. 
and  highway  br.  completed;  142,088  c.  y.  dr.,  93, 
2618. 

1893-93.  418,733  o.  y.,  p.  m.,  dr.;  20,684  s.  f. 
masonry  laid  on  s.  j.;  tide  water  admitted  to  canal 
in  front  of  town  of  Alameda,  and  30,078  s.  f.  canal 
revetted  with  st.  laid  12"  thick,  93, 3217,  3218. 

1893-94.  28,206  s.  f.  masonry  laid  on  s.  j.; 
144,854  c.  y.,  p.  m.,  dr.,  94,  2502.  1,410  t.  of  st. 
placed  in  s.  j.,  94,  2503. 

1894-96.    350,017  c.  y.,  p.  m.,  dr.,  95, 3248. 

1895-96.    174,480  c.  y.,  p.  m.,  dr.,  96,  3174. 

1896-97.    Floor  of  Park  St.  Br.  renewed,  97, 

1898-99.  647,715  c.  y.  dr.  and  placed  behind  s. 
j.  in  inclosure  built  by  Southern  Paciilc  Co.,  99, 
3163. 

1899-00.  High  St.  and  Fruitvale  Ave.  Brs. 
underconstr.,  and  diversion  of  chan.  ofSausal  Creek 
under  way,  00,  4219. 

1900-01.  High  St.  and  Fruitvale  Ave.  Brs., 
and  Sausal  Creek  Chan,  completed;  Park  St.  Br. 
refloored,  01,  3413. 

1901-03.  1,100,861  c.  y.  dr.  from  tidal  canal; 
31,733  c.  y.  dr.  from  San  Leandro  B.,  01,  2350. 

1903-03.  198,000c.y.  dr.  from  j.  Chan.;  336,535 
C.  y.  dr.  from  tidal  canal,  03,  2187. 

1903-04.    1,376,239  c.  y.  dr.,  04,  3410. 

1904-06.  1,192,331  c.y.  dr.;  small  repairs  made 
to  bulkhead  and  Fruitvale  Ave.  Br.;  bormgsmade, 
05,  2424. 

1905-06.  708,317  0.  y.  dr.;  Fruitvale  Ave.  Br. 
and  small  washout  at  Hi^  St.  Br.  repaired,  06, 
1964.  ^ 

1906-07.    674,977  c.  y.  dr.,  07,  2141. 

1907-08.    658,848  o.  y.  dr.,  08,  2217. 

1908-09.  1,301,726  o.  y.  dr.,  09,  2186.  High 
St.  Br.  damaged  by  Are,  09, 2188. 

1909-10.  870,976  c.  y.  dr.;  High  St.  Br.  re- 
paired, 10,  2350. 

1910-11.  561,778  c.  y.  dr.;  in  addition  125,400 
c.  y.  allowed  for  overdepth;  repairs  to  3  U.  S.  brs. 
across  tidal  canal  begun;  6  systems  of  automatically 
operated  highway  gates  installed  with  equipment; 
machinery  overhauled,  cleaned,  and  put  in  good 
order;  electrical  machinery  control  house  installed 
on  each  br.;  flooring  of  Fruitvale  Ave.  Br.  patched 
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and  renewed;  reflooring  of  Park  St.  Br.  in  progress, 
H,  2564-2655. 

1911-18.  744,991  c.  y.  dr.,  d.  the  25'  chan.  to 
30',  and  extending  30'  contour  in  San  Francisco  B. 
to  Webster  St.  Drawbr.;  3  drawbrs.  across  tidal 
canal  placed  in  good  working  order,  and  after  their 
completion  custody  tendered  to  an.  of  Alameda  Co., 
in  accordance  with  act  of  June  25, 1910,  but  they  de- 
clined acceptance  imtil  pile  dolphins  had  been 
placed  to  protect  draw  spans  and  abutments  (U.S. 
not  obliged  to  do  this  work);  391,130  o.  y.  dr.  from 
along  s.  side  of  Oakland  Chan.,  13, 2762-2763. 

PHYSICAL  CHABACTBRISTICS. 

General,  of  Oakland  H.,  74,  ii,  380;  96, 3173. 

Description  of,  01,  3435,  3446. 

Difficult  dr.  caused  by  hard  sandst.  foundation 
of  H.  bottom,  04,  3410. 

Shoaling  in  main  ship  chan.,  in  Chans,  around 
tidal  basin,  and  in  chan.  e.  and  w.  of  Webster  St. ' 
Drawbr.,  11,  2555. 


PRIVATE      (CITY      AND 
WORK. 


CORPORATE) 


By  city  of  Oakland,  2  lines  of  cribs,  each  500'  or 
600'  1.,  and  filled  with  st.  Subsequently  partly 
removed  to  make  place  fbr  js.,  76,  ii,  612. 

In  1896  Sec.  of  War  ordered  Southern  Pacific  Co. 
to  build  new  RR.  br.  at  Harrison  St.;  work  in 
progress,  1898.  Alameda  Co.  authorities  com- 
menced in  1898  the  work  of  reconstr.  Webster  St. 
Br.,  98,  2936. 

PROJECTS.    (See  Estimates.) 

By  BE.,  1874,  shlp-ohan.  entrance  18'  to  20'  d. 
1.  w.  by  constr.  of  2  training  walls  extending  from 
shore  to  d.  w.  in  San  Francisco  B.,  formation  of  a 
tidal  basin  at  head  of  H.,  ajid  connection  by  a 
canal  of  the  Oaldand  Estuary  with  that  of  San 
Leandro  for  purpose  of  increasmg  tidal  basin;  est., 
$1,814,529,  74,  li;  382,  383. 

Subsequent  development  of  Oakland  C.  necessi- 
tated excavation  of  chan.  bet.  the  js.,  and  an  ex- 
tension of  the  d.-w.  chan.  along  water  front  of 
Oakland.  W.  of  Oakland  Estuary  and  the  San 
Leandro  Canal  also  increased  300'  to  400',  86,  1907, 
1908.  In  1887  Col.  Mendell  est.  Sl,590,074  as  amount 
required  lor  completion  of  revised  proj.,  87, 2422. 

By  Col.  Suter,  1896,  leaving  out  of  the  existing 
proj.  constr.  of  canal  to  San  Leandro  B.,  thereby 
reducing  est.  cost  of  whole  proj.  by  $512,000,  97, 
3328. 

Letters  concerning  proposed  imp.  from  John  L. 
Howard,  Balfour,  Guthrie  &  Co.,  Oakland  Board 
of  Trade,  E.G.  Sessions,  and  Edson  F.  Adams,  01, 
3441-3444. 

By  Col.  Heuer,  1900,  imp.  by  extending  s.  j.  550' 
and  dr.  from  San  Francisco  B.  up  to  and  around 
tidal  basin;  3  alternate  ests.  submitted  for  w.  of 
300'  and  500'  and  d.  varying  from  12'  to  25'— No.  1, 
$646,293;  No.  2,  $1,687,818;  No.  3,  $968,203  (H.  D. 


262,  56th,  2d),  01,  3448.  Congress  not  having 
specified  whlcn  plan  it  approv..  Col.  Heuer  recom., 
1902,  that  app.  be  expended  on  work  common  to 
the  3  plans,  03,  2187.  Act  Mar.  3,  1905,  approv. 
plan  No.  3;  est.,  $968,203,  calling  for  chan.  from 
San  Francisco  B.  to  Chestnut  St.,  Oakland,  25'  x 
500';  thence  300'  w.,  25'  d.,  to  Fallon  St.,  and  17' 
d.  up  to  and  12'  d.  around  tidal  basin,  05,  647. 
Act  Mar.  2,  1907,  au.  proj.  (No.  3)  as  recom.  by 
BERH.,  but  extended  as  follows:  Extending  s.  j. 
500',  w.  chan.  up  to  Fallon  St.  to  500',  d.  chan. 
up  to  tidal  basin  to  25',  and  around  tidal  basin  to 
tidal  canal  and  along  Alameda  to  10th  St.  to  17'; 
est.  addl.  cost,  $500,000,  07,  741;  08,  2218. 

Building  of  dr.  recom.,  09,  2187. 

Lt.  Col.  Biddle  recom.,  1908,  that  br.  over  tidal 
canal  be  turned  over  to  local  authorities  on  ac- 
count of  demand  for  more  water  front,  08, 2220. 

Act  June  25, 1909,  au.  turning  over  brs.,  also  for 
installing  electric  operating  zaSobinsiy;  est.,  $17,- 
150,  10, 2360. 

By  Col.  Biddle,  1909,  for  securing  chan.  30'  x  500' 
B.  to  tidal  basin,  25'  x  300'  around  tidal  basin,  and 
18'  d.  in  tidal  canal;  est.,  $1,100,000,  and  $25,000  an. 
mainten.;  30'  chan.  to  drawbr.  ($600,000)  to  be 
constr.  first,  and  remainder  as  C.  demands  (H.  D. 
647,  61st,  2d),  10,  915,  926.  This  is  the  "present" 
proj.  and  is  au.  by  act  June  25, 1910. 

Act  Feb.  27,  1911,  made  a  provision  that,  should 
the  bids  for  dr.  be  unreasonable,  so  much  of  the 
app.  of  $150,000  as  may  be  necessary  may  be  ex- 
pended for  purchase  or  constr.  of  a  suitable  dr. 
plant,  11, 969. 

SURVEYS. 

Sur.  of  entrance  to  San  Leandro  B.  and  a  line 
for  a  tidal  canal,  1874,  74,  ii,  378. 

By  L.  J.  Leconte,  1878,  78, 1287, 1288. 

Hydrographic  sur.  of  entrance  and  vicinity,  81, 
2462. 

Ex.  of  chan.  bet.  js.  and  In  front  of  Oaldand,  81, 
2462. 

Hydrographic  sur.  of  entrance,  83, 2529. 

Hydrographic  surs.  made,  1892-94,  by  Col.  Men- 
dell, 93,  3218;  94,  2601;  95,  3248. 

Surs.  made,  1895-96,  by  Col.  Suter,  96,  3174; 
and,  1897-98,  by  Maj.  Heuer,  98, 2936. 

Au.  act  June  6,  1900;  made,  1900,  by  Col.  Heuer 
(H.  D.  262,  sett,  2d),  01,  3434. 

R.  by  BERH.,  Jan.  11,  1907,  in  pursuance  with 
R.  and  H.  Com.'s  request  for  infbrmation  as  to 
which  projs.  should  be  changed  or  eliminated  from  - 
present  undertakings.  Board  is  of  opinion  that 
all  work  included  in  adopted  projs.  be  completed, 
and  any  amounts  still  required  be  provided.  (R. 
and  H.  Com.  D.  9,  59th,  2d.) 

Au.  act  Mar.  3, 1909;  made,  1909,  by  Col.  Biddle 
(H.  D.  647,  61st,  2d),  10,  926. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1164. 

Maps.    96, 3176;  11,  2556. 
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SUISUN  CREEK  (or  Channel),  CAL. 


APPROPRIATION. 

1910,  $12,500,  10,  2353. 

COMMERCE. 

Description  of,  96,  3284;  97, 3342;  00,  4252. 

In  1894  not  important,  95, 3284. 

Up  to  1896  the  competition  of  the  RRs.  made  it 
difficult  for  sailing  vessels  to  compete,  97, 3343. 

In  1899  average  an.  shipments  to  Suisun  and 
from  there  was  16,000 1.,  00, 4252. 

Increasing,  10, 917. 

In  1911,  83,444  t.,  13, 1158. 

CONTRACTS. 

1913.  N.  R.  Harris,  dr.  out-oft,  iA9i  c.  y.,  13, 
2766. 


ENGINEERS. 

Chlel  of  Engineers.    B.,  95, 435;  97, 488;  00, 
633;  08,  797;  09, 834;  10, 917;  11, 972;  13, 1167. 

In  charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1895.    B.,  95, 3283. 
Maj.  C.  E.  L.  B.  Davis,  1897.    R.,  97, 3341. 
Lt.  Col.  W.  H.  Heuer,  1899-1900.    R.,  00,  4260. 
Lt.  Col.  John  Biddle,  1909-11.    K.,  10,  2363; 
(Col.)  11,2558. 
Lt.  Col.  T.  H.  Rees,  13, 1157. 
Maj.  S.  A.  Cheney,  1911-.    R.,  13, 2763. 

Assistant.    Lt.  C.  L.  Potter.    B.,  95, 3284. 

LEGAL  PROCEEDINGS. 

Title  to  land  secured  by  C.  S.,  13, 2765. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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OPERATIONS. 

1911-18.    8,000  c.  y.  dr.,  13,  2765. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of,  97, 3341;  00,  4251. 

A  tidal  inlet  from  Siiisun  B.,  18  m.  1.,  96,  3284. 

PROJECTS. 

Act  June  25,  1910,  au.  H.  6'  x  ISO'  x  1,400',  a 
cut-off  80'  X  3,000'  on  bottom,  and  6'  d.  from  tlie 
basin  to  Peytonia  Slough;  est,  $25,000,  and  $2,000 
an.  mainten.;  land  required  to  be  deeded  free  to 
U.  S.,  10,  917. 


SUB  VETS. 

Ex.  au.  act  Aug.  17,  1894;  made  by  Lt.  Col. 
Benyatnd  (B.  unfav.),  98, 3283. 

Ex.  au.  act  June  3,  1896;  made  by  Mai.  Davis 
(B.  far.  for  sur.),  97,  3341. 

Ex.  au.  act  Mar.  3, 1899;  made  by  Lt.  Col.  Heuer, 
1899  (B.  unfav.),  00,  4250. 

Ex.  and  sur.  au.  act  Mar.  2,  1907.  B.  by  Lt. 
Col.  Biddle,  Mar.  18  and  Aug.  24, 1908;  est.,  $26,000 
(H.  D.  1110,  eOtll,  2d),  09,  834. 

Maps.    (H.  D.  1110,  00th,  2d.) 


TT-104: 


SAN  PABLO  BAY,  CAL. 


APPBOPBIATIONS. 

1902,     $100, 000. 00,  03,  528. 


200,000.00,03,2190. 
53, 168.  41,  06, 1967. 
400,000.00,  11,2557. 
122,000.00,  13,2765. 


1903, 
1906, 
1911, 
1912, 

Total,    875,168.41 

COMMEECE. 

Great,  00,  4259. 

No  effect  on  rates,  06,  723. 

Benefits  to  C.  of  Carquines  Straits  and  Port  Costa, 
and  to  vessels  going  to  and  from  Mare  Isld.  Navy 
Yard,  07,  2144. 

CONTEACTS. 

1903.  Rudolf  Axman,  dr.,  11.44$  o.  y.,  03> 
2189-2190.    Annulled,  04,  3412. 

1904.  North  American  Dredging  Co.,  dr., 
2,285,000  C.  y.,  14.48ill  C.  y.,  OS,  2427. 

1911.  San  Francisco  Bridge  Co.,  dr.,  2,506,000 
c.  y.,  18  JC  c.  y.,  13,  2765. 

ENGINEEBS. 

Cblef  of  Engineers.  B.,  00,  634;  03, 527;  03, 
583;  04,  641;  05,  648;  06,  722;  07,  742;  08,  789; 
09, 825;  10,  916;  11,  971;  13, 1156. 

Boards.  Joint  Army  and  Navy  Board  appointed, 
June  8,  1908,  to  consider  approach  from  San  Fran- 
cisco B.  to  Mare  Isld.  Navy  Yard;  submitted  proj. 
for  Chan,  through  San  Pablo  B .  30'  x  500',  to  be  made 
in  connection  with  imp.  of  Mare  Isld.  Strait,  08, 
789. 

In  charge: 

Lt.  Col.  W.  H.  Heuer,  1899-1906.  B.,  00,  4259; 
03,  2189;  (Col.)  04,  3411;  OS,  2426;  06, 1966. 

Maj.  W.  W.  Harts,  07,  740. 

Lt.  Col.  John  Biddle,  1907-11.  B.,  07, 2143;  08. 
2222;  09,  2189;  10,  2362;  (Col.)  11,  2657. 

Brig.  Gen.  C.  E.  L.  B.  Davis  (retired),  U.  S.  agent, 
11,  964. 

Maj.  S.  A.  Cheney,  1912-.    B.,  13, 2764. 


OPEBATIONS. 

1903-03.    97,629c.y.  dr.,  03,  2189. 

1903-04.  Total  dr.  to  end  of  fiscal  year,  1904, 
196,000  c.  y.,  04, 3412. 

1904-05.    1,110,176  c.  y.  dr.,  OS,  2427. 

1905-06.  1,067,101  c.  y.  dr.,  completing  chan., 
06, 1966. 

1911-13.    561,195  c.  y.  dr.,  13,  2764. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  00,  4259. 

Shoaling  of  completed  chan.,  07,  2143;  09,  2189; 
10,2362. 

Sur.,  1910,  showed  chan.  totally  obliterated,  but 
general  d.  over  shoal  2'  or  3'  greater  than  prior  to  dr., 
11,  972. 

PEOJECTS. 

Maj.  Heuer  est.,  1899,  $381,000  to  obtain  imp.  de- 
sired by  act  1899,  and  also  $16,000  an.  lor  mainten., 
00,  4262. 

Act.  June  13, 1902,  au.  proj.  for  constr.  chan.  bet. 
Strait  of  Carquines  and  the  Golden  Gate,  off  Ft. 
Pinole,  Pt.  Wilson,  and  Lone  Tree  Pt.,  30'  d.  x  300' 
(H.  D.  89,  66th,  1st),  03,  528. 

Lt.  Col.  Biddle  est.,  1910,  shoaling  in  excavated 
chan.  since  completion,  1906,  amounted  to-lJmiUion 
0.  y.  Est.  cost  to  restore  chan.,  $217,600.  ^Regards 
locality  worthy  of  further  imp.,  but  not  alonglines 
of  orig.  proj.  on  aceoimt  of  speedy  and  extensive 
deterioration:  Invites  attention  to  E.  of  June  8, 
1908,  of  Joint  Army  and  Navy  Board,  submitting 
-roj.  for  Chan,  through  San  Pablo  B.  to  Mare  Isld. 
'avy  Yard,  30'  d.  x  600',  10,  2362. 

Act  Feb.  27, 1911,  au.  proj.  for  imp.  of  chan.  over 
Pinole  Shoal  in  accordance  with  plan  for  chan.  30'  x 
600';  est.,  $510,000  first  cost;  tor  constr.  and  oper- 
ation of  dr.  plant,  $250,000,  and  $100,000  an.  maiaten. 
(H.  D.  1103,  60th,  2d),  11, 972. 

SUE  VETS. 

Ex.  and  sur.  of  Pt.  Pinole,  Pt.  Wilson,  and  Lone 
Tree  Pt.  for  chan.  30'  x  300',  au.  act  Mar.  3,  1899. 
B.  fav.,  submitted,  1899,  by  Maj.  Heuer.    00,  4268. 

" —     (H.  D.  1103,  60th,  2d.) 


^■. 


TT-105 


MARE  ISLAND  STRAIT,  CAL. 


COMMEECE. 

Mare  Isld.  Navy  Yard  requires  unobstr.  access  for 
aU  classes  of  vessels,  97, 3353. 


ENGINEEES. 

Chief  of  Engineers.    E.,  97,  488. 

Incharge.    Maj. C.E. L.B.Davis,  1896-97.    H., 
97,  3352. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  97,  3354. 

PEOJECTS. 

In  1896  Maj.  Davis  est.  $318,950  to  imp.  the  strait 
as  recom.  by  the  Sec.  of  Navy,  97,  3362. 

SUEVETS. 

Sur.  au.  act  of  June  3,  1896;  made,  1896,  by  Mai. 
Davis  (see  Projects),  97,  3352. 
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TT-106 


NAPA  RIVEE,  CAL. 


APPROPRIATIONS. 

1888,  37,500.00,88,290. 

1890,  10,000.00,90,2886. 

1894,  4,000.00,95,3264. 

1896,  4,000.00,96,3178. 

1902,  *3,000. 00,  03,2199. 

1904,  *  4, 429.  36,  OS,  2438;  06, 1971. 

1905,  *  1,000. 00,  05,  2438. 
1907,  8,000.00,07,2149. 

1909,  *16,000.00,  09,2195. 

1910,  6,000.00,10,2363. 

1911,  4,000.00,11,2566. 

1912,  3,000.00,13,2768. 

Total,  58,929.36  (inol.  misc.  reots.  and  less 
$2,000  withdrawn,  S56,- 
973.81,  13,  2768). 

COMMERCE. 

Description  of,  96, 3178. 

In  1894  the  importance  of  Mare  Isld.  Navy  Yard 
warranted  an  imp.  of  the  strait  to  allow  access  to  it 
by  all  kinds  of  craft,  95,  3286. 

In  1895,  66,773  t.  of  freight,  a  slight  decrease  from 
the  amomit  of  the  preceding  year,  96,  3178. 

Rates  reasonable,  due  to  mainten.  of  navigation, 
10  923 

1911,  207,709  t.,  13, 1160. 

CONTRACTS. 

1888.  San  Francisco  Bridge  Co.,  removal  of 
snags  and  gravel,  $3,900,  89,  2468. 

1891.  T.  H.  Williams,  dr.  and  snag  removal, 
$8,035,  91,  2952. 

1895.    E.  Williams,  dr.,  29il!  c .  y.,  95, 3264. 

1899.  Golden  Gate  Dr.  &  Reclamation  Co.,  dr., 
12.460  0.  y.J$2,054.25),  00,  4235. 

1900.  Willis  G.  Witter  and  Marshall  C.  Harris, 
dr..  12.45$  c.  y.,  01, 3428. 

1904.  Faciflc  Reclamation  Co.,  dr.,  200  c.  y., 
p.  m.,  04,  3421,  3422. 

1905.  Bay  &  River  Dredging  Co.,  dr.,  14J0c.  y., 
05,  2438. 

1907.    R .  A.  Perry,  dr.,  1710  o.  y.,  08,  2227. 

1910.  J.  C.  Pranks,  dr.,  11J0  c.  v.;  removing 
snags,  SIO  per  snag;  lease  of  clam  shell  dr.,  $125  per 
day  of  22  hours,  10, 2363. 

1911.  J.  D.  Harris,  'dr.  about  24,q00  c.  y.,  100 
c.  y.,  and  for  removing  logs,  stumps,  snags,  piles, 
sheet  piling,  etc.,  prices  listed,  13, 2768. 


ENGINEERS. 

Chief  ol  Engineers.  R.,  85,360;  £8,290;  89, 
344;  90,  309;  91,  389;  93,  367;  93,  421;  94,  393; 
95,431,436;  96,385;  97,491,494;  98,476;  99,558, 
561;  00,  630,  633;  01,  609;  03,  632;  03,  690;  04, 
648,  651,  3427;  05,  664;  06,  728;  07,  746;  08,  794; 
09, 831;  10, 922;  11, 978;  13, 1158. 

Boards.    BERH.    R.,  04, 3430. 

Lt.  Col.  G.'h.  MendeU.    R.,  85, 2343. 

Maj.  W.  H.  H.  Benyaurd,  1889-95.  R.,  89, 2467; 
91,  2962;  93,  2622;  (Lt.  Col.)  93,  3223;  94,  2507; 
95, 3263,  3286. 

Col.  G.  H.  Mendell,  1890.    R.,  90,  2885. 

Maj.  C.  E.  L.  B.  Davis,  1896-97.    R.,  96,  3177. 

Capt.  C.  E.  Gillette,  1897.    R.,  97, 3364,  3374. 

Maj.  W.  H.  Heuer,  1898-1906.  R.,  98,  2946;  99, 
3182;  (Lt.  C(*)  00,  4234,  4253,  4255;  01,  3428;  03, 
2359;  03, 2198;  (Col.)  04, 3421,  3428;  05, 2437;  06, 
1971. 

Lt.  Col.  John  Biddle,  1907-11.  R.,  07, 2148;  08, 
2227;  09,  2195;  10, 2362;  (Col.)  11,  2566. 

Maj.  S.  A.  Cheney,  1912-.    R.,  13,  2768. 

Assistant.    L.  J.  Le  Conte.    R.,  85,  2346. 


LEGAL  PROCEEDINGS. 

Local  au.  to  furnish  necessary  land  free  of  cost  for 
right  of  way  for  each  cut-off,  one  at  Car  Bend  and  the 
other  at  Jacks  Bend,  11, 2666. 

OPERATIONS. 

1888-89.  116  snags  and  stumps,  468  o.  y.  r.,  and 
7  bowlders  removed  under  contract,  89, 2468. 

1890-91.    729c.  y.  dr.,  91,  2952. 

1891-93.  21,972  0.  y .  dr.  and  32  snags  removed 
93, 2622. 

1893-94.    H.  lines  estab.,  94, 2508. 

1895-96.    12,065  c.  y.  dr.,  96,  3178. 

1898-99.  25  dangerous  snags  blasted  and  re- 
moved, 99, 3182. 

1900-01.    27,648  c.  y,  dr.,  01, 3428. 

1904-05.    27,682  0.  y.  dr.,  05,  2437. 

1905-06.    Chan.  75  x  4'  completed,  06, 1971. 

1907-08.    20,362  o.  y .  dr.,  08, 2227. 

1908-09.    Obstr.  removed,  09,  2196. 

1909-10.  31,977  c.  y.  dr.;  rooky  shoal  broken 
up  and  removed,  10,  2362. 

1910-11.  9  trees  removed  from  portion  of 
sliding  bank,  11,  2665. 

1911-13.  24,466  c.  y.  dr.,  79  stumps,  logs,  and 
snags,  and  62  1.  f.  sheet  piling  removed;  fiul  proj. 
dimensions  of  au.  chan.  recovered,  13, 2768. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 2344;  94, 2508;  95, 3264,  3286; 
97,3374;  00,4255;  04,3428. 

In  1895  the  officer  in  charge  did  not  believe  a 
permanent  imp.  could  be  effected.  Any  chan.  dr. 
would  be  liable  to  obliteration  by  the  floods  of  the 
succeeding  winter,  95,  3264;  99,  3182;  00, 4234. 

Strip  of  R.  bet. -North  and  South  VaUejo  known 
as  Mare  Isld.  Strait.  It  connects  Napa  Creek  with 
the  Strait  of  Karquinez,  and  the  latter  affords 
communication  with  the  Bay  of  San  Francisco. 
Mare  Isld.  Navy  Yard  is  on  the  w.  bank  of  the 
strip,  95, 3286. 

A  tidal  stream.  At  Napa  City  the  tides  vary 
from  5  to  7';  thought  to  give  the  R.  a  permanent 
value  for  navigation,  97,  3374. 

An.  freshets  add  detritus  to  old,  and  form  new 
bars,  03, 2199. 

Car  Bend  and  Jack  Bend  are  pronounced  bends, 
and  consequently  make  navigation  difficult  even 
with  good  a.;  shoaling  at  these  bends,  11, 2666. 

PROJECTS. 

By  Col.  Mendell,  1885,  formation,  by  dr.  and 
removal  of  obstr.,  of  chan.  4  x  75',  mouth  of  R. 
to  Napa  City;  est,  $27,600,  86,  2346;  88,  290. 
Proj.  completed  in  1892;  cost,  $17,500,  93, 2622. 

Maj.  Heuer  est.,  1899,  $3,600  to  nmke  chan. 
through  several  bars,  00, 4255. 

SURVEYS. 

Au.  act  July  6,  1884;  made  by  Lt.  Col.  Mendell, 
85,  2343. 

Ex.,  with  view  to  imp.  of  R.  bet.  North  and 
South  Vallejo,  au.  act  Aug.  17,  1894;  made,  1894, 
by  Lt.  Col.  Benyaurd  (R.  fav.),  95, 3286. 

Ex.,  1895,  by  Lt.  Col.  Benyaurd,  95, 3264. 

Ex.  with  view  to  straightening  chan.  from  Napa 
to  a  point  s.  of  Carrs  Bend,  and  to  making  cut 
through  Carrs  Bend,  au.  act  June  3,  1896;  made, 
1896,  by  Maj.  Davis  (R.  fav.  to  limited  imp.),  97, 
3374. 

Ex.  for  imp.  and  submission  of  plan  and  est., 
au.  act  Mar.  3,  1899;  made,  1899,  by  Maj.  Heuer 
(R.  fav.;  see  Projects),  00, 4253.     . 

Au.,  with  view  to  straightening  chan.  above 
Mare  Isld.  Navy  Yard,  by  act  June  13,  1902;  R. 
by  Lt.  Col.  Heuer  (unfav.)  (H.  D.  178,  58th,  2d), 
03,  2198;  04,  651,  3427. 

Minor  surs.,  04,  3421;  07,  2148;  10, 2362. 

Ref.  to  ex.  and  sur.  reports,  13, 1160. 


*  Allotment        '  $2,000  of  this  amount  withdrawn  ahd  allotted  to  Petaluma  Creek,  Cal.,  09, 2196. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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TT-117 


SONOMA  CREEK,  CAL. 


COMMERCE. 

Description   of.    18,250    t.   carried    in    a   little 
schooner  with  tonnage  ol  38  t.,  00,  4257. 

ENGINEERS. 

Cblef  of  Engineers.    R.,  OO,  633. 

In  charge.    Lt.  Col.  W.  H.  Heuer,  1900.    R., 
00,  4256. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  00,  4256. 

SURVEY. 

Ex.  au.  act  Mar.  3,  1899;  made,  1899,  hy  Mai. 
Heuer  (R.  lav.),  00, 4256. 


TT-131 


PETALUMA  CREEK,  CAL. 


APPROPRIATIONS. 

1880,   $8,000,80,2243. 


1881, 
1882, 
1888, 
1890, 
1892, 
1894, 
1899, 
1902, 
1905, 
1907, 

1909, 

1910, 
1911, 
1909, 
1912, 


8,000,81,2479. 
14,000,83,2539. 

2,000,  88,  2134. 

4,000,90,2918. 
10,000,93,2656. 
16,000,97,3365. 

4,000,99,3184. 

3,000,03,2198. 

2,000,05,2437. 

15,239,07,2148. 

[1»;8«»}09.2194. 

5,000,  10,2361. 

7,000,  11,2564. 

*16,669,  13,2767. 

6,000,  13,  2767. 


Total,  131,898 

COMMERCE. 

"Present"  imp.,  1883,  of  great  benefit  to  C,  83, 
1982'  84  2199 

Description  of,  94, 2539;  96,  3206;  97, 3365. 

1893,  120,000  t.,  93,  3277. 

Chan.  dr.  with  app.  1892  of  great  benefit  to  C,  94, 
2539. 

EE.  rates  influenced  by  imp.,  97, 3365. 

149,943  t.,  valued  at  $4,957,383, 1907,  08,  793. 

1911,  223,403  t.,  13,  1159. 

Water  trans,  has  aided  in  development  and  pros- 
perity of  continguous  country  and  has  effected  mate- 
rial reduction  in  rates,  13, 1159. 

CONTRACTS. 

1880.    E .  Haokett,  dr.,  29$  and  45i|!  c.  y .,  81, 2480. 

1883.    W.  Gwynn,  dr.,  25^$  c.  y.,  83, 1983. 

1891.    M.  J.  Mjller,  dr.,  16$  c.  y.,  91, 3119. 

1899.  W.  N.  Concanon,  dr.,  14.98*  c.  y. 
($3,295),  00,  4236. 

1904.  Pacific  Reclamation  Co.,  dr.,  8*  o.  y.,  04, 
3420,  3422. 

1907.  Bay  &  River  Dredging  Co.,  dr.— sec.  1, 
8.41)!,  and  sec.  2, 14.840.  y.,  08, 2226. 

1909.  J.  S.  McAnany,  dr.,  ISM  c.  y.  and  17*4 
c.  y.,  09,  2194.  ^ 

1910.  N.  E.  Harris,  dr.  65,307  c.  y.,  11.744  c.  v., 
11, 2564.  ■" 

1913.  N.  R.  Harris,  dr.  200,000  c.  y.,  9.944  c.  y., 
13,  2767. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80, 235;  81,322;  83, 
316;  83,  329;  84,  332;  85,  359;  87,  323;  88,  295; 
89,  351;  90,  315;  91,  397;  93,  373;  93,  429;  94, 
400;  95,  438;  96,  390;  97,  492,  494;  98,  477;  99, 
559;  00,  631;  01,  610;  03,  532;  03,  689;  04,  647; 
06,  654;  06,  727,  731;  07,  745;  08,  793;  09,  829 
10, 921;  11,  977;  13, 1158. 

In  change: 

Lt.  Col.  G.  H.  Mendell,  1879-85.    R.,  80,  2242- 
81,2478;  83,2539;  83,1982;  84,2198;  85,2339. 
Capt.  A.  H.  Payson,  1887.    R.,  87,  2446. 


Maj.  W.  H.  Heuer,  1888-85,  1898-1906.  R.,  88, 
2133;  89,  2488;  90,  2917;  91,  3119;  93,  2655;  93, 
3276;  94, 2538;  95,  3308;  98,  2947;  99,  3183;  (Lt. 
Col.)  00,  4236;  01, 3429;  03,  2368;  03,  2197;  (Col.) 
04,  3420;  05,  2436;  06, 1971. 

Capt.  C.  E.  Gillette,  1896-97.  R.,  96,  3205:  97, 
3366,  3375. 

Lt.  Col.  John  Biddle,  1907-11.  R.,  07, 2147;  08, 
2226;  09,  2193;  10,  2360;  11,  2563. 

Maj.  S.  A.  Cheney,  1912-.    R.,  13, 2766. 

OPERATIONS. 

1880-81.    21,135  c.  y.  dr.  from  cutoffs  and 
Chan.,  81, 2478. 
1883-83.    25,290  c.  y.  dr.,  83, 1982. 
1883-84.    43,267  0.  y .  dr.,  completing  proj.,  84, 

1887-88.    Dr.  chan.  completed  under  contract, 
88  2134 
-'—  -  '—     37,025  c.  y.  dr.,  93, 2656. 

37,171  c.  y.  dr.,  93, 3278. 

50,864 c. y.dr.,  94, 2538. 

172,617  c.  y.  dr.,  96, 3206. 


1891-93, 
1893-93. 
1893-94, 
1895-96, 
1899-00. 


22,5620.  y".  dr.,  00, '4236. 

1901-03.    26  old  piles  removed,  03,  2368. 

1904r-05.    31,250  c.  y.  dr.,  05, 2436. 

1907-O8.    About  40,000  c.  y.  dr.,  08, 2226. 

1908-09.  Dr.  underoontract  with  Bay  &  River 
Dredging  Co.  completed  Oct.  21, 1908;  159,063  c.  y. 
removed,  of  which  32,080  c.  y .  removed  prior  to  Jime 
30, 1908,  at  8.4$c.y.,  and  the  remainder,  104,519c.  y., 
were  at  8.4$  and  22,464  c.  y.  at  14.84  c.  y.;  total  cost, 
$14,717.48,09,2193. 

1909-10.  Dr.  under  contracts  with  J.  S.  Mc- 
Anany complete,  10,247  c.  y.  dr.  under  1st  at  13.64 
aud  12,000  0.  y.  dr.  under  2d  contract  at  17.54  c.  v., 
10,  2360. 

1910-11.  80,862  c.  y.  dr.,  obtaining  full  proj. 
w.  and  d.,  11, 2563. 

1911-12.  247,340  c.  y.  dr.  from  shoal  in  San 
Pablo  B.  at  mouth  oforeelc,  13, 2766. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  80,  2243. 

Stream  subject  to  shoaling,  96,  3309;  97,  3365, 
3376. 

Depths  not  permanent;  winter  floods  an.  cause 
dr.  Chan,  to  partly  refill,  03,  2197. 

Deterioration  due  to  ordinary  shoaling  in  chan., 
10, 2360. 

PLANS.    (See  Projects.) 

By  Maj.  Heuer,  1888,  increasing  chan.  d.  to  4  or 
5'  by  removal  ol  about  60,000  c.  y .  of  material;  est., 
$30,000,  88,  2134. 

PROJECTS.    (See  Plans.) 

By  Lt.  Col.  Mendell,  1879,  imp.  below  P^taluma 
by  dr.  chan.  to  3'  1.  w.,  and  also  shortening  existing 
chan.  5,820'  by  a  cut  3'  x  50'  1.  w.;  est.,  $25,868. 
Total  expend,  to  completion  of  worli  m  1884,  $27,656, 
86,  2339;  87,  2446. 

By  Maj.  Heuer,  1892-93,  using  U.  S.  dr.  to  exca- 
vate chan.  50'  w.  and  as  long  and  deep  as  avaflable 
funds  would  permit,  93, 3276. 


*  Allotment. 


'  Allotted  by  trans,  of  funds. 
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In  1897  Capt.  Gillette  est.  $50,000  to  straigMea 
chaa.  bet.  ER.  br.  and  Donohue  Landing,  97, 
3376. 

Lt.  Col.  Heuer  est.,  1900,  it  would  cost  54,000 
every  2  years  for  mainten.,  00, 4236. 

Enlarged  by  act  Mar.  2,  1907,  to  provide  tor  dr. 
Chan.  6'  x  50'  at  bottom,  mouth  to  McNears  Canal, 
and  i'  X  60'  thence  to  head  of  navigation;  est. 
(addl.  cost),  $15,239  (H.  D.  387,  59th,  1st),  08,  793. 

SURVEYS. 

Au.  act  Mar.  3, 1879,  79, 179;  made,  1870,  by  Lt. 
Col.  Mendell,  80, 2243. 


Minor  sur.,  93, 3276;  99,  3183. 

Ex.  with  view  to  straightening  chan.  from  ER. 
br.  to  Donohue  Landing,  au.  act  June  3,  1896; 
made  by  Capt.  Gillette,  1897  (B.  unfav.),  97,  3375. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905,  with  view 
to  straightening  and  otherwise  imp.  creek.  B.  by 
Lt.  Col.  Heuer,  July  27  and  Dec.  26,  1905;  est., 
$15,239,  and  $2,600  an.  mainten.  (H.  D.  387,  59th, 
1st),  06, 731. 

Minor  surs.,  04, 3420;  07,  2147. 

Ex.  and  sur.  in  San  Pablo  B.  at  mouth  of  Peta- 
luma  Creek,  09, 830. 

(H.  D.  387,  59th,  1st.) 


TT-137         SAN  RAFAEL  (River)  CREEK,  CAL. 


COMMEBCE. 

Description  of,  95, 3283. 

In  1895,  unimportant,  95, 3283. 

ENGINEERS. 

Clilel  ol  Engineers.  B.,  91,  393;  95,  435;  06, 
731.  . 

In  charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1891-95.    E.,  91, 
2963;  95,  3281. 
Col.  W.  H.  Heuer,  06, 719. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 2963;  95, 3282. 

Creek  empties  into  B.  of  San  Francisco  about 
midway  bet.  San  Quentin  and  San  Pedro,  about 
15  m.  from  San  Francisco,  95, 3282. 


PRIVATE  WORK. 

Bet.  1891  and  1894  persons  interested  in  adjacent 
lands  excavated  a  canal  from  the  lower  landing  to 
a  point  3,000'  nearer  the  town,  95, 3282. 

SURVEYS. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Lt. 
Col.  Benyaurd  (R.  unfav.),  91, 2963. 

Ex.  au.  act  Aug.  17, 1894;  made,  1894,  by  Lt.  Col. 
Benyaurd  (B.  unfav.),  95, 3281. 

Pre.  ex.  au.  act  Mar.  3,  1905.  B.  by  Col.  Heuer, 
June  9,  1905  (H.  D.  67,  69th,  1st)  (unfav.),  06,  731. 

B.  by  BERH.,  June  21,  1909,  in  pursuance  of 
resolution  of  E.  and  H.  Com.  to  review  former 
report  on  pre.  ex.  As  C.  is  insignificant,  and  no 
evidence  of  extensive  manf .  interests  or  industries, 
in  the  opinion  of  the  board  it  is  inadvisable  to 
recom.  imp.    (R.  and  H.  Com.  D.  14,  61st,  2d.) 


TT-139  (b)     BELVEDERE  HARBOR,  SAN  FRANCISCO  BAT, 

CAL. 


COMMERCE. 

Place  a  site  for  residence  only.  Tiburon,  lu 
vicinity,  had  water  traffic,  1903,  of  168,000  t.,  04, 
3426. 

ENGINEERS. 

Clilef  ol  Engineers.    R.,  04,  651,  3424. 

Boards.    BERH.    E.  (unfav.),  04, 3426. 

In  cbarge.  Col.  W.  H.  Heuer,  1904.  E.,  04, 
3426. 


PHYSICAL  CHARACTERISTICS. 

Details,  04, 3425. 

10'  imp.  would  require  removing  3,000,000  o.  y., 
04,  3426. 

SURVEY. 

Pre.  ex.  au.  act  June  13,  1902;  R.,  Col.  Heuer, 
Feb.  26,  1903  (unfav.)  (H.  D.  246,  68th,  2d),  04, 
651,  3425,  3426. 


TT-131(a)  CALIFORNM,  NORTH  COAST— FORT  ROSS, 
FISKS  MILL,  FISH  ROCK,  SHELTER  COVE,  TRINIDAD, 
ETC.,  CAL.     (Harbor  moorings  at.) 


ENGINEERS. 

Cblef  ot  Engineers.    R.,  89,  353. 

In  charge.    Maj.  W.  H.  Heuer,  IS 
2498. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  89,  2498. 

R.,  89,      SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Heuer  (B.  unfav.),  89,  2498. 


TT-133 


DRAKES  BAY,  CAL. 


ENGINEERS. 

Chlel  of  Engineers.    E.,  77, 123. 

Board.  For  the  Pacific  coast,  met  Aug.  6, 1876, 
to  ex.  certain  Hs.  on  the  Pacific  coast,  with  a  view 
to  estab.  a  H.  of  refuge.    Board  reported,  when  C. 


iuoreases  it  may  be  necessary  to  build  a  H.,  77, 1051. 

PLANS. 

By  BE.  for  break'r  1  m.  1.;  est.,  $6,786,800,  77, 
1058. 


rSee  pp.  14-22  fori 
Lexplanations,  etc.J 
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TT-133 

ENGINEERS. 

Chief  of  Engineers.    B..  77, 123. 

Boards: 

Of  the  Pacific  coast,  met  Aug.  1876,  to  ex.  Hs.  of 
Mendocino,  Humboldt  B.,  Trinidad,  Crescent  City, 
Cal.,  withaviewof  estab.  break'randH.  of  refuge. 
Board  did  not  consider  Bodega  B.,  Cal.,  well 


BODEGA  BAY,  CAL. 


adapted  for  that  purpose  on  account  of  the  frequent 
fogs.    K.,  77,1051. 

(Lt.  Cols.  E.  S.  Williamson,  B.  S.  Alexander, 
C.  S.  Stewart,  and  Maj.  G.  H.  Mendell.) 

ESTIMATES. 

By  BE.,  break'r,  86,614,300,  77, 1068. 


TT-143 


NAVARRO  RIVER,  CAL. 


COMKIEBCE. 

Description  of,  93,  3305. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  3304. 

In  charge.    Maj.  W.  H.  Heuer,  1893 
3304. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  the  mouth,  93,  3304. 


B.,  93, 


The  mouth  at  its  narrowest  place  from  30  to  40' w. 
with  a  max.  d.  of  8'.  In  freshets  the  mouth  as  w.  as 
600',  93,  3305. 

Other  places  in  the  vicinity  that  could  be  imp.  at 
less  cost  and  would  be  as  valuable  to  C,  93,  3307. 

SURVEY. 

Ex.  of  the  mouth  au.  act  July  13,  1892;  made, 
1892,  by  Maj.  Heuer  (E.  unfav.),  93, 3304. 


TT-145         MENDOCEVO  BAT  (Harbor),  CAL, 


COMMEBCE. 

Description  of;  in  1895  est.  cost  break'rs  would  be 
greater  than  the  benefits  to  C,  95,  3330,  3331. 

ENGINEEBS. 

Chief  of  Engineers.    R.,  77, 123;  95,440. 

Boards.  For  the  Pacific  coast,  met  Aug.,  1876, 
to  ex.  the  Hs.  of  Mendocino,  Humboldt  B.,  Trini- 
dad, and  Crescent  City,  Cal.,  for  break'r  and  H.  of 
refuge.  Board  reported  that  "H.  of  limited  capac- 
jto;  could  be  built."  R,,  77,  1052.  (Lt.  Cols. 
Williamson,  Alexander,  and  Stewart,  and  Maj. 
Mendell.) 

In  charge.  Maj.  W.  H.  Heuer,  1895.  B.,  95, 
3330. 


Assistant.    Lt.  H.  Deakyne.    B.,  95,  3331. 

ESTIMATES. 

By  BE.,  break'r,  83,455,100,  77, 1058. 

PHYSICAX,  CHABACTEBISTICS. 

Description  of.  Nearly  midway  bet.  San  Fran- 
cisco and  Humboldt  Bs.  Safe  H.  during  nw. 
storms;  unsafe  in  winter.    95, 3330. 

SUBVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1895,  by  Maj. 
Heuer  (B.  unfav.),  95,  333. 


TT-171 


EEL  RIVER,  CAL. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  89,  352. 


In  charge.    Maj.  W.  H.  Heuer,  1888.    R.,  89, 
2493. 


PHYSICAL  CHARACTEBISllCS. 

Description  of,  89,  2493. 

SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Heuer  (B.  unfav.),  89,  2493. 


TT-ni(b)       CALIFORNIA.     (Inland  waterway.) 


ENGINEEBS. 
Chief  of  Engineers.    B.,  10, 926. 

In  charge.    Lt.  Col.  John  Biddle,  1910.    10,910. 


30462°— H.  Doc.  740,  63-2- 


SUEVET. 

Sur.  for  constr.  of  continuous  inland  waterway  in 
State  of  California  bet.  suitable  points  on  Humboldt 
B.  and  Eel  B.,  etc.,  au.  act  Mar.  3, 1909.  R.  by  Lt. 
Col.  Biddle,  1909  (H.  D.  683,  61st,  1st),  10, 926. 
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TT-175       HUMBOLDT  HAfiBOR  AND  BAY,  CAL. 


APPBOFBIATIONS. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 
1895, 
1896, 
1897, 
1898, 
1899, 
1907, 
1910, 
1911, 
1912, 


$40,000,  81,2481. 

40,000,82,2540. 

62,500,84,2200. 
176,000,86,1921. 
125,000,  88,2135. 

80,000,90,2921. 
150,000,93,2659. 
522,000,93,3281. 
225,000,95,3317. 
225,000,96,3211. 
350,000,  97,3367. 
100,000,98,2950. 
193, 116,  99, 3186. 
2  83,000,07,2161. 
'150,000,  10,2364. 
2  <  185, 000,  11,2667. 
3  260,000,  18,2771. 


Total,  2,855,616  (incl.    misc.    rects.,    $2,855,- 
671.06,  13,  2771,  2773). 
COMMEBCE. 

Exi)ected  benefit  of  imp.,  83, 1985. 

Freight  and  passenger  travel  to  be  influenced  by 
imp.,  91, 3124. 

Tlie  bulk  of  the  C.  seeking  the  H.  goes  to  Emeka, 
97, 3378. 

C.  and  population  increasing,  OS,  657. 

Decrease  m  freight  rates,  but  no  rail  competition, 
08,  796;  18, 1163. 

In  1911,  771,000±  t.,  18, 1163. 

CONTRACTS. 

1881.    W.  B.  English,  dr.,  34$  c.  y.,  81, 2481. 

1888.    J.  Hackett,  dr.,  26(|!  c.  y .,  83, 1984. 

1884.    W.  B.  English,  dr.,  48*  c.  y.,  84, 2200. 

1888.  American  Bridge  &  Building  Co.,  train- 
ing walloonstr.,  $171,350,  89,  2490. 

1881.  Simpson  &  Brown,  j.  constr.,  $167,950, 
91  3121. 

1898.  J.  C.  Bull,  j.  constr.,  total,  $740,660. 
Single  track,  $2.50  f.;  double,  $5  f.  Trestle  with 
double  track,  $8  f.  Brush  mats  in  place,  $1.34  c.  y. 
Eock,  $1.34t.  Singletrackons.  j.,  $2.50f.  Moving 
old  track,  30(1:  f.    93,  3279.    (Continuous  contract.) 

1899.  W.  N.  Concanon,  dr.,  12.360c.  y.  ($60,000) 

00,  4246. 

1908.  San  Francisco  Bridge  Co.,  dr.,  24.480c.y., 
08, 2229. 

1918.  W.  G.  Corbaley,  619,000  t.  St.  for  js.; 
prices  given,  18,  2771. 

ENGINEERS. 

Chief  of  Engineers.  R.,  77,123;  78,136;  79, 
180;  80,  236;  81,  323;  88,  317;  83,  330;  84,  333; 
85,361;  86,363;  87,323;  88,296;  89,351;  90,316; 
91,  397,  427;  98,  373;  93,  429;  94,  401;  95,  439; 
96,  391;  97,  492,  494;  98,  477;  99,  559;  00,  632; 

01,  611;  08,  633;  03,  591;  04,  649;  06,  656;  06, 
730,731;  07,748;  08,795,797;  09,832;  10,924,926; 
11,  980;  18, 1162. 

Boards: 

Of  the  Pacific  co^t,  met  Aug.,  1876,  to  ex.  Es. 
of  Mendocino,  Humboldt  B.,  Trinidad,  and  Cres- 
cent City,  Cal. ,  with  view  of  estab.  H.  of  refuge. 
BE.  did  not  deem  it  necessary  to  make  any  plan 
or  est.;  almost  impossible  to  build  a  bresSt'r  or 
js.  at  this  place.  R.,  77,  1052;  79,  1785. .  (Lt. 
Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and 
C.  S.  Stewart,  and  Maj.  6.  H.  Mendell.) 

Convened,  San  Francisco,  Cal.,  Oct.  13,  1882,  to 
R.  upon  imp.  of  Humboldt  B.,  83,  1992.  (Col. 
Stewart,  Lt.  Cols.  Mendell,  Craighill,  and  Com- 
stock,  and  Capt.  Powell.) 

Convened,  San  Francisco,  Mar.  13, 1891,  by  S.  O. 
No.  72,  to  consider  and  R.  upon  proi.  for  imp.  of 
Humboldt  B.  R.,  91,  3129.  (Col.  Mendell,  Lt. 
Col.  Benyaurd,  and  Maj.  Heuer.) 

Convened,  San  Francisco,  June  8, 1891,  by  S.  O. 
No.  55,  to  R.  upon  estab.  of  H.  lines,  Humboldt  B. 


R.,  91,  3141.    (Col.  Mendell,  Lt.  Col.  Benyaurd, 
and  Maj.  Heuer.) 

BE.,  1890,  reconvened  Dec.  16,  1892,  to  consider 
and  R.  upon  change  suggested  by  Maj.  Heuer  in 
pioj.  for  imp.  of  Humboldt  H.   R.,  93, 3288. 

In  cbarge: 

Lt.  Col.  B.  S.  Alexander,  1878.    R.,  79, 1786. 

Lt.  Col.  G.  H.  Mendell,  1880-85.  R.,  81,  2480, 
2481;  88,  2539;  83, 1983, 1986;  84,  2199. 

Capt.  A.  H.  Payson,  1885-87.  R.,  85,  2361;  86, 
1919'  87  2447 

Maj.  W.  H.' Heuer,  1888-96;  1898-1906.  R.,  88, 
2136;  89,  2490;  90,  2918;  91,  3120,  3138,  3140;  98, 
2656;  93,  3278;  94,  2640;  95,  3310;  98,  2948;  99, 
3185;  (Lt.  Col.)  00,  4237;  01,  3431;  08,  2360;  03, 
2199;  (Col.)  04,  3422;  06, 2439;  06, 1972. 

Capt.  C.  E.  GiUette,  1896-97.  R.,  96,  3207;  97, 
3366,  3377. 

Maj.  W.  W.  Harts,  07,  740,748. 

Lt.  Col.  John  Biddle,  1907-11.  B.,  07,  2149;  08, 
2228;  09, 2197;  10, 2364;  11, 2566. 

Lt.  Col.  T.  H.  Eees,  18, 1150, 1162. 

Maj.  S.  A.  Cheney,  1912-.    R.,  18, 2770,  2772. 

A.  Boschke.'  R.,  88, 2540;  83, 1984;  84, 2200. 
Lt.  H.  Deakyne.    R.,  94,  2543;  96,  3317;  96, 
3211. 
Lt.  J.  J.  Meyler.    R.,  97, 3369. 
D.E.Hughes.    R.,  98,  2961. 
1st  Lt.  Douglas  MacArthur,  06, 644;  06,  719. 

OPERATIONS. 

1881-83.  95,744  c.  y.  dr.  from  Eureka  and 
Areata  Chans.;  protection  from  erosion  of  n.  spit 
by  brush  js.,  88, 2539,  2641. 

1888-83.  75,904  c.  y.  dr.  from  Areata,  Hook- 
ton,  and  Eureka  Chans.,  83, 1984. 

1883-84.  26,080  c.  y.  dr.  from  Eureka  Chan., 
84,  2200. 

1888-89.  1,152 1.  f.  shore  protection  built,  con- 
taining 1,672  c.  y.  brush  and  2,748 1.  r.,  89, 2491. 

1889-90.  24,612  t.  r.  and  14,669  c.  y.  brush  de- 
livered in  the  j.,  and  2,767 1.  f..of  p.  built,  90,  2919. 

1890-91.  8,168  t.  r.  placed  in  j.;  wharf  and 
approaches  built  on  s.  spit,  91, 3122. 

1891-92.  300  1.  f.  of  brush  and  St.  shore  pro- 
tection built  at  n.  spit;  8,777  c.  y.  brush  mattress 
and  16,930  t.  st.  placed  in  n.  j.;  4,759  c.  y.  brush 
mattress  and  30,778  t.  st.  placed  in  s.  j.;  1,486  1.  f. 
trackway  laid  in  st.,  and  uestle  and  track  over  the 
water  extended  1,480',  98, 2668. 

1892-93.  Bepairs  made  to  n.  spit  protection 
work,  93,  3278;  and  n.  j.  extended  to  2,293',  93, 
3280. 

1893-94.  N.  j.  extended  to  6,178',  and  spurs 
built  at  s.  j.  to  prevent  encroachment  of  chan., 
94, 2642. 

1894-95.  Extension  of  s.  j.  in  progress,  and 
mainten.  of  j.  carried  on,  96,  3312,  3313;  n.  j.  com- 
pleted for  6,329',  95,  3316.  (Summary  of  constr. 
by  months  on  n.  and  s.  js.  for  the  year,  95,  3316.) 

1895-96.  N.  ).  work  carried  to  about  8,100', 
and  various  repatts  made,  96,  3209,  3210;  work  on 
s.  j.  carried  to  about  6,000',  and  various  repairs 
made  to  it,  96,  3210. 

1896-97.  N.  j.  completed;  portions  of  s.  j. 
rebuilt,  97,  3366;  and  s.  j.  work  carried  to  about 
5,500'  from  shore,  97,  3367. 

1897-98.  67,766  t.  of  st.  placed  in  s.  j.  for  its 
extension,  98, 2949. 

1898-99,    228,211 1.  r.  placed  in  s.  j.,  99,  3185. 

1899-00.    26,179  t.  St.  placed  in  s.  j.;  8,733  t. 

E laced  In  n.  j.  (brief  history  of  j.  work— r.  and 
rush  delivery,  method  of  bulldingjs.,  etc.);  387,265 
c.  y.  dr.,  00,  4237-4243. 
1900-01.    Minor  repairs  to  property,  01,  3431. 
1907-08.    66,000  c.  y.  dr.,  08,  2228. 
1908-09.    278,407  c.  y.  dr.,  09, 2196. 


1  See  proviso  of  act  of  1866,  87,  2447. 
a  Chan,  front  of  Eureka. 


8  Rebuilding  js. 

<  $16,000  for  Chan.  fn>nt  of  Eureka. 


rSeepp.  14-22  fori 
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1910-11.  Plant  for  st.  work  on  rebuilding  j. 
under  constr.,  11,2567. 

1911-12.  Constr.  of  plant  completed;  1,695'  of 
s.j.  rebuilt,  13,2771. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  81,  2482;  83, 1987;  91,  3129;  93. 
3279;  95,  3317;  97,  3377;  00,  4238. 

Damage  to  js.  by  action  of  waves  and  teredo,  03, 
2200. 

Deterioration  of  cban.  by  bar  formation,  05,  656. 

Chan,  depths,  09,  833. 

H.  272±  m.  n.  of  San  Francisco;  max.  draft, 
1912,  over  shoalest  part  of  chan.,  21'  m.  1.  w. 
Length  of  j.  chan.,  1|  m.  Head  of  navigation  is 
principally  at  Eureka,  13, 1162, 1163. 

PROJECTS. 

By  Lt.  Col.  Mendell,  1881,  securing,  by  dr.,  chan. 
13  X  200'  to  the  upper  end  of  Eureka  wharves, 
with  chan.  10  x  100'  to  Areata  and  Hooktou;  est,, 
1135,220,  81,  2480,  2485;  87,  2447. 

In  1882,  after  app.  of  J80,000,  Lt.  Col.  Mendell 
proposed  increased  d.  of  chan.  across  the-  outer 
bar  by  a  training  wall  6,000'±  1.  from  the  s.  spit, 
running  in  a  n.  direction;  est.,- 1600,000,  83,  1991. 
Approv.  by  BE.  of  1882,  83, 1992;  87,  2447. 

In  1890  existing  proj.  modified  to  embrace  shore- 
protection  work  on  n.  spit,  and  the  constr.  of  a  j. 
starting  from  there  and  running  seaward  nearly 
parallel  to  the  j.  on  the  s.  spit,  both  js.  to  extend 
out  to  the  18'  contour,  and  be  raised  to  the  plane 
of  h.  w.;  est.  for  completing  proj.,  $1,715,115,  91, 
3121;  93,  2658. 

By  BE.,  1892,  modification  of  existing  proj.  to 
provide  for  relocation  of  the  n .  j .  in  such  a  way  as  to 
utilize  the  shore  protection  built  on  the  n.  side  of  the 
entrance  and  make  it  a  part  of  the  proposed  n.  j.; 
also  its  constr.  out  to  a  point  sufficient  to  arrest 
erosion  before  the  completion  of  the  s.j.,  after  which 
both  js.  were  to  be  carried  out  simultaneously  to  the 
18'  curve,  93, 3278,  3289. 

The  Chief  of  Engineers,  1898,  est.  $75,000  to  imp. 
the  H.  by  dr.  at  Eureka,  98,  2956. 

By  Maj.  Heuer,  dr.  15'  1.  w.  chan.  8,900'  1.  in  front 
of  the  city  wharves,  Eureka,  200'  w.,  99,  3185;  00, 
4237. 

Sees,  of  completed  js.,  00, 4243. 


Act  Mar.  2,  1907,  au.  etilarging  chan.  in  front  of 
Eureka,  18  x  300  x  6,200';  cost,  $83,000,  08,  796. 

Act  June  25,  1910,  au.  restoring  js.  to  their  orig. 
condition;  est.,  $1,037,400,  10,  924. 

SURVEYS. 

Ex.  BE.  B.,  77,1052.  Ex.  au.  act  June  18, 1878, 
assigned  to  Lt.  Col.  Alexander,  78,  136.  R.,  79, 
1785. 

Au.  act  June  14,  1880;  made,  1880,  by  Lt.  Col. 
Mendell,  81,  2481. 

Sur.,  1894,  by  Maj.  Heuer,  95,  3317. 

Complete  sur.  entrance  to  B.  made,  1895-96,  by 
Capt.  Gillette,  and  also  in  1897,  96,  3210;  97,  3367; 
and  a  sur.  of  the  Eureka  water  front  made,  1895-96, 
by  the  same  officer  to  ascertain  the  extent  of  the 
shoaling  of  the  chan.,  96, 3211. 

Ex.  for  dr.  along  the  city  (Eureka)  front  au.  act 
Juno3, 1896;  made,  1897,  by  Capt.  Gillette  (R.  fav.), 
97, 3377. 

Complete  sur.  entrance  to  B.  made,  1897-98,  by 
Maj.  Heuer,  98,  2949.     . 

Sur.  entrance  made  by  Maj.  Heuer,  1898-99 
(maps),  99,  3185. 

Chan,  over  bar  entrance  and  inner  H.  resur.  front 
of  Eureka;  chan.  31  x  250',  03, 2200. 

Pre.  ex.  and  sur.  for  enlarging  chan.  in  and  from 
said  B.  to  Eureka,  au.  act  Mar.  3,  1905.  B.,  Col. 
Heuer,  1905,  plan  submitted  for  18  x  300  x  6,200'; 
est.,  $83,000  (H.  D.  228,  59th,  1st),  06,  731. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907.  B.,  Lt. 
Col.  Biddle,  1907  and  1908;  plan  for  rebuilding  js. 
(see  Projects)  (H.  D.  950,  60th,  1st),  08,  797. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  South  B. 
Chan.,  lor  removal  of  obstr.  to  navigation  to  wharf 
at  Fields  Landing.  R.,  Lt.  Col.  John  Biddle,  May 
6  and  July  30,  1909;  est.,  $10,000  (H.  D.  204,  61st, 
2d),  10,  926. 

Pre.  ex.  au.  act  Mar.  3, 1909,  lor  increased  d.  Eu- 
reka to  Areata.  R.,  Lt.  Col.  Biddle,  May  13  and 
July  30, 1909;  est.,  $56,000  (H.  D.  326,  61st,  2d),  10, 
926. 

Sur.  for  constr.  inland  waterway  in  Gal.  bet. 
points  on  Humboldt  B.  and  Eel  R.,  etc.  R.,  Lt. 
Col.  Biddle,  1909  (unfav.)  (H.  D.  683,  61st,  2d),  10, 
926. 

Maps.    (H.  D.  204,  61st,  2d;  H.  D.  228,  59th,  1st.) 
91,  3122,  3131;  95,  3324;  96,  3218;  97,  3368;  98,  . 
2964;  99,  3186;  00,  4246. 


TT-180 

ENGINEERS. 

Chief  of  Engineers. 


EUREKA  HARBOR,  CAL. 


B.,  71,  i 


Boards.  Convened,  Sept.  12,  1871,  San  Fran- 
cisco, Cal.,  to  consider  practicability  of  imp.  en- 
trance, Humboldt  B.  and  Eureka  H.,  Cal.    B.— 


Impractical  to  build  any  permanent  imp.  at  this 
pomt.  R.,  71,  921.  (Lt.  Cols.  Stewart  and  Alex- 
ander and  Maj.  Williamson.) 

SUR  VETS. 

Included  in  Coast  Sur.,  71,  951. 


TT-187 


TRINIDAD  HARBOR,  CAL. 


COMMERCE. 

Unimportant,  73, 1147. 

Prospective  C.  importance  of  Trinidad  as  a  H.  of 
refuge,  80, 2249. 

ENGINEERS. 

Chief  of  Engineers.  B.,  73, 109;  77,123;  79, 
180;  80,  237. 

Boards.  Convened,  Aug.,  1876,  to  ex.  Hs.  of 
Mendocino,  Humboldt  B.,  'Trinidad,  and  Crescent 
City  with  view  to  estab.  break'r  and  H.  of  refuge. 
The  Board,  with  information  before  it,  gave  prefer- 
ence to  Trinidad  H.  B.,  77, 1052.  (Lt.  Cols.  Wil- 
liamson, Alexander,  and  Stewart,  and  Maj.  itea- 
(MU) 


In  charge.    Lt.  CoL  C.  S.  Stewart.    B.,  80, 237. 

ESTIMATES.    (See  Plans.) 

By  Lt.  Col.  Stewart,  sea  wall,  $13,432,320,  or 
$19,000,000,  73, 1147. 

By  BE.,  break'r,  $7,694,500,  77, 1058. 

PLANS.    (See  Estimates.) 

By  Lt.  Col.  Stewart,  1880,  H.of  refuge  at  Trinidad, 
with  St.  and  concrete  break'r  from  Trinidad  Head  to 
PUot  Eock,  900  y.    Est.,  $5,293,227,  80, 2250. 

SUBVET. 

Au.  act  Mar.  3,  1879;   made,  1880,  by  Lt.  Col. 
Stewart,  80,  237. 
Maps.    S0«  2250. 
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TT-191     REDWOOD  CREEK  AND  HARBOR,  CAL. 


APPROPRIATIONS. 

1884,  $3,000,85,2339. 

1886,  5,000,86,1915. 

1888,  7,400,88,2108. 

1890,  8,000,91,2954. 

1902,  8,400,08,626. 

1910,  12,000,10,2349. 

Total,  43,800 

COMIMEBCE. 

Description  of,  97,  3350. 

1896-97  C.  of_upper  part  ot  the  stream  ol  small 
value,  97,  3350. 
1911,  51,495  t.,  12,  2762. 

CONTRACTS. 

1887.  M.J.  Madison,  dr.,  24$  c.  y.,  87, 2425. 
1903.  W.  G.  Witter,  dr.,  lU  o.  y.,  03, 2183. 
1911.    J.  C.  FranlB,  dr.,  9.73$  0.  y.,  11, 2553. 


ENGINEERS. 

Clilet  of  Engineers.  B.,  84, 334;  85,358;  86, 
352;  87,  318;  88,  291;  89,  345;  90,  311;  91,  390, 
393,2966;  93,367;  93,421;  94,394;  95,432;  97, 
488;  03,  526;  03,  581;  04,  638;  05,  645;  06,  719; 
10,  912,  926;  11, 966;  18, 1152. 

In  charge: 

Lt.  Col.  a.  H.  Mendell,  1882-1889.  B.,  84,  2204; 
85,  2338;  86, 1914;  87,  2424;  (Col.)  88,  2108. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1889-1895.  B.,  89, 
2472;  90,2897;  91,2953,2966;  93,2623;  93,3225; 
94,  2509:  95,  3265. 

Maj.  C.  E.  L.  B.  Davis,  1897.    R.,  97,  3349. 

Lt.  Col.  W.  H.  Heuer,  1902-06.  R.,  03,  2182; 
(Col.)  04,  3407;  05,  2423;  06,  1963. 

Lt.  Col.  John  Biddle,  1910-11.  B.,  10,  2348; 
(Col.)  11,  2553. 

Brig.  Gen.  C.  E.  L.  B.  Davis,  11,  964. 

Lt.  Col.  T.  H.  Eees,  13, 1151. 

Maj.  S.  A.  Cheney,  1912-.    R.,  13, 2761. 

Assistants: 

Lt.  C.  F.  Palfrey.    R.,  84, 2204. 
F.C.  Turner.    R.,  97,  3351. 


OPERATIONS. 


1886-87. 

1887-88. 

1888-89. 

1889-90. 

1891-93. 

1893-93. 

1903-03. 

1903-04. 
04,  3407. 

1910-11. 

1911-13. 
2761. 


19,000  0.  y.  dr.,  87, 2424. 

10,000  0.  y.  dr.,  88,  2108. 

36,000  c.  y.  dr.,  89, 2472. 

16,600  0.  y.  dr.,  90,  2898. 

40.845  c.  y.  dr.,  93, 2623. 

About  13,000  0.  y.  dr.,  93, 3225. 

44,882e.y.  dr.,  03,  2183. 

27,272  0.  y.  dr.,  completing  contract, 

68,650  c.  y.  dT.,  11,2553. 

36,101  0.  y.  dr.,  completing  proj.,  13, 


PHYSICAL  CHARACTERISTICS. 

Shoals  in  creek,  04, 638. 
Chan,  again  shoaling,  05,  2423. 
Deposit  of  detritus  durmg  freshets  caused  de- 
terioration, 10, 2348. 

PROJECTS. 

By  Col.  Mendell,  1882,  chan.  city  of  Bedwood  to 
San  Francisco  B.,  1  m.,  h.  w.  d.  of  7';  est.,  $15,000 
84, 2204. 

By  Lt.  Col.  Benyauid,  1890,  chan.  50'  x  3'  m.  1.  w., 
lower  end  of  Tannery  Bend  to  wharves  at  Redwood, 
91,  2967;  93,  3225. 

In  1896  Maj.  Davis  est.  $8,400  to  imp.  the  creek., 
97,  3350. 

Act  June  13, 1902,  au.  dike  constr.  and  dr.;  est., 
$8,400  to  obtain  5'  chan.,  03,  526. 

Injudicious  to  build  dam;  would  interfere  with 
tidal  movement,  03, 2183. 

Act  June  25,  1910,  au.  chan.  5'  x  ISO'  up  to  city 
dock,  10,  912. 

SURVEYS. 

Ex.  au'.  act  Aug.  2, 1882;  made,  1882,  by  Lt.  CoL 
Mendell,  84,  2204. 

Ex.  of  Redwood  Creek  au.  act  Sept.  19,  1890; 
made,  1890,  by  Lt.  Col.  Benyaurd  (R.  unlav.),  91, 
2966. 

Ex.  1892-93  by  Lt.  Col.  Benyaurd,  93, 3225. 

Sur.  au.  act  June  3,  1896;  made,  1896,  by  Maj. 
Davis  (see  Projects),  97,  3349. 

Ex.  and  sur.  au.  act  Mar.  3,  1909.  B.  by  Col. 
Biddle,  July  2  and  Sept.  27,  1909;  est.,  $12,000 
(H.  D.  307,  61st,  2d),  10,  926. 

Maps.    (H.  D.  307,  61st,  2d.) 


TT-193 


KI.AMATH  RIVER,  CAL. 


COMMERCE. 

Unimportant,  89,  2497. 

ENGINEEBS. 

Clilet  ot  Engineers.    B.,  89, 362. 

In  charge.    Maj.  W.  H.  Heuer,  1888.    B.,  89, 
2496. 


PHYSICAL  CHABACTERISTICS. 

Description  of,  89,  2495. 

SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Heuer  (see  Commerce),  89, 2495. 


TT-206 


CRESCENT  CITY,  CAL. 


COMMERCE. 

Description  of,  93,  3311. 

In  1891  freight  on  seagoing  shipments  amounted 
probably  to  $60,000,  93,  3313. 

ENGINEERS. 

Chief  of  Engineers.  B.,  67,  51;  77,  123;  78, 
136;  79,  180;  87,  324;  93,  432;  95,  441;  00,  634; 
13, 1165. 

Boards.  Of  the  Pacific  coast  met  Aug.,  1876 
to  "ex.  the  Hs.  of  Mendocino,  Humboldt  B., 
Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of 


estab.  a  break'r  and  H.  of  refuge."  Board  did  not 
consider  it  well  adapted  for  a  H.  of  refuge.  B^ 
77,  1063.  (Lt.  Cols.  Williamson,  Alexander,  and 
Stewart,  and  Maj.  Mendell.) 

In  charge: 

Maj.  B.  S.  Williamson.    R.,  67,  SIS. 
Lt.  CoL  B.S.Alexander.    E.,  79, 1785. 
Capt.  A.  H.  Payson,  1887.    E.,  87, 2454. 
Maj.  W.  H.  Heuer,  1893-96;  1899.    R.,  03,  3308; 
95,  3339;  00,  4262. 
Capt.  Chas.  T.  Leeds,  1911.    18, 1137. 

Assistant.    Lt.  W.  H.  Heuer.    B.,  67, 9l7. 


rSeepp.  14-22  for] 
Lexplanatlons,  etc.J 
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ESTIMATES.    (See  Plans  and  ProjeotB.) 
By  Lt.  W.  H.  Heuer,  break'r,  12,178,008,  67, 518. 
By  BE.,  break'r,  $6,022,940,  77, 1059. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  93,  3310;  description  ol  rs.  at 
entrance  to  E.,  95, 3340. 

A  town  situated  on  the  ocean  beacti,  and  the 
only  shipping  port  at  which  seagoing  vessels  touch 
in  Del  Norte  Co.  B.  is  an  open  roadstead,  very 
contracted,  being  little  more  than  U  m.  in  extent 
e.  and  w.,  and  J  m.  n.  and  s.,  93, 3311. 

PLANS.    (See  Estimates  and  Projects.) 
By  Lt.  W.  H.  Heuer,  break'r  of  St.,  3,767'  1.,  67, 

518.    Compared  with  European  break'rs,  67, 516. 
By  BE.,  break'r,  77, 1059. 

PROJECTS.    (See  Estimates  and  Plans.) 

In  1896  Maj.  Heuer  est.  $285,000  to  remove  rs.  in 
entrance  to  H.,  95, 3341. 


SURVEYS. 

Included  in  the  Coast  Sur.,  67, 617. 

Ex.,  BE.,  77, 1053. 

Ex.  au.  act  June  18,  1878;  assigned  to  Lt.  Col. 
Alexander,  78, 136.    B.,  79, 1785. 

Ex.  of  H.  with  view  to  a  sea  wall,  Battery  Pt. 
to  Flat  Eock,  au.  act  Aug.  5,  1886;  made,  1887,  by 
Capt.  Payson  (R.  unlav.),  87,  2464. 

Ex.  au.  act  July  13,  1892;  made  by  Maj.  Heuer 
(B.  unfav.),  93,  3309. 

Sur.  au.  act  Aug.  17,  1894;  made,  1896,  by  Maj. 
Heuer  (B.  unfav.;  see  Projects),  95,  3339. 

Ex.,  Crescent  B.,  au.  act  Mar.  3,  1899.  R.  (un- 
fav.) on  Crescent  City  H.  by  Maj.  Heuer,  1899,  00, 
4262. 

Pre.  ex.  au.  act  Feb.  27,  1911;  made  by  Capt- 
Leeds;  B.  dated  July  8,  1911,  submitted  and  re- 
viewed by  BERH.  (R.  unfav.  until  other  con- 
tiguous sites  be  ex.)  (H.  D.  720,  60th,  2d),  IS,  1165. 


TT-308 


SMITHS  BIVEB,  CAL.     (Mouth.) 


ENGINEERS. 

Chief  of  Engineers.    B.,  87, 324. 

In  charge.   Capt.  A.  H.  Payson. 
2450,  2452. 


B.,  87, 


Assistant.    A.  Boschke.    B.,  87, 2451. 

SURVEY. 

Ex.  au.  act  Aug.  5,  1886;  made  by  Capt.  Payson 
(R.  unfav— cost  too  great),  87, 2450. 


RIVER  AND  HARBOR  WORKS— PACIFIC  COAST. 


UU.-3d  SAN  FRANCISCO,  CAL.,  DISTRICT. 
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War  Department 


Corps  of  Engineers,  U.  S.  Army 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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UU.— THIRD  SAN  FRANCISCO,  CAL.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office,  3d  District.f 
San  Francisco,  Cal. 


UU  1 
UU  3 
UU  3 
UU  4 
UU  5 
UU  6 
UU  7 
UU  8 
UU  9 
UUIO 
UUll 
UU18 
UU13 
UU14 
UU16 
UU16 
UU17 
UU18 
UU19 
UU80 
UU31 

uua3 

UU83 

UU84 

UU25 
UU26 
UU87 

UU38 

UU39 
UU30 
UU31 
UU33 
UU33 
UU34 


Pacific  Ocean.  UU  36 

San  Francisco  B.,  Cal.  (see  TT)  (1)  UU  36 

San  Pablo  B.,  Cal.  (see  TT)  (3)  UU  37 

Sulsun  B.,  Cal.  (see  TT)  (3)  UU  38 
New  York  Slougli,  Cal.  (4) 

San  Joaquin  B.,  Cal.  (4)  t  UU  39 

Dutch  Slough,  Cal.  (6)  UU  40 

False  B.,  Cal.  (6)  TO  41 

Taylor  Slough,  Cal.  (8)  (7)  UU  43 

Piper  Slough,  Cal.  (9)  (14)  UU  43 

Flshermans  Slough,  Cal.  (6)  (8)  UU  44 
Old  B.,  Cal.  (6) 

Washington  Slough,  Cal.  (13)  (8)  UU  45 
Sand  Mound  Slough,  Cal.  (13)  (9) 

Bock  Slough,  Cal.  (13)  (14)  UU  46 

Indian  Slough,  Cal.  (13)  (15)  UU  47 

ItaUan  Slough,  Cal.  (13)  UU  48 

Tom  Palnes  Slough,  Cal.  (13)  UU  49 

Paradise  Cut,2  Cal.  (13)  UU  50 

Salmon  Slough,  Cal.  (12)  (26)  UU  61 

Grant  Line  Canal,2  Cal.  (12)  UU  53 

North  fcnlon  Canal,"  Cal.  (13)  (36)  UU  63 
Victoria-Woodward  Canal.^  Cal.  (13)      UU54 

(35)  UU  56 
Orwood-Middle  B.  Canal,'  Cal.  (13)      UU56 

(26)  UU  57 

Middle  B.,  Cal.  (6)  UU  58 

Connection  Slough,  Cal.  (35)  (13)  UU  69 

Empire  Cut,'  Cal.  (36)  (38)  UU  60 
Whiskey  Slough,  Including   Turner     UU  61 

Cut,2  Cal.  (6)  UU  63 

Bums  Cut-off,  Cal.  (6)  UU  63 

Fresno  Slough,  Cal.  (6)  UU  64 

Merced  E,  Cal.  (6)  UU  66 

Tuolumne  E.,  Cal.  (6)  UU  66 

Stanislaus  E.,  Cal.  (6)  UU  67 
French  Camp  Slough,  Cal.  (33)  (6) 


Walker  Slough,  Cal.  (6)  (34) 
Stockton  Chan.,  Cal.  (6)  (see  UU  6) 
Mormon  Chan.,  Cal.  (36)  (see  UU  6) 
Fremont  Chan,  and  McLeod  Lake, 

Cal.  (36) 
Smiths  Canal,'  Cal.  (6) 
Calaveras  B.,  Cal.  (6) 
Fourteenmlle  Slough,  Cal.  (6) 
Disappointment  Slough,  Cal.  (6)  (41) 
Little  Connection  Slough,  Cal.  (6)  (44) 
Potato  Slough  and  White  Slough,  Cal. 

(6)  (46) 
MokelumneB.,  Including  North  Fork 

of  Mokelumne  E.,  Cal.  (6) 
South  Fork  Mokelumne  B.,  Cal.  (46) 
Sycamore  Slough,  Cal.  (46) 
Hog  Slough,  Cal.  (46) 
Beaver  Slough,  Cal.  (46) 
Cosumnes  E.,  Cal.  (45) 
Snodgrass  Slough,  Cal.  (46) 
Georglana  Slough,  Cal.  (45)  (65 
Sevenmlle  Slough,  Cal.  (46)  (6)  (64) 
Threemlle  Slough,  Cal.  (45)  (6)  (SB) 
Sacramento  E.,  Cal.  (4)  f 
American  E.,  Cal.  (66) 
Feather  B.,  Cal.  (56) 
Bear  E.,  Cal.  (67) 
Tuba  E.,  Cal.  (67) 
Sutter  Slough,  Cal.  (56)  (61) 
Steamboat  Slough,  Cal.  (55) 
Cache  Slough,  Cal.  (55) 
Miners  Slough,  Cal.  (63)  (60) 
Prospect  Slough,  Cal.  (63) 
Shag  Slough,  Cal.  (63) 
Bass  Slough,  Cal.  (63) 
Llndsey  Slough,  Cal.  (63) 


UU-6 


SAN  JOAQUIN  RIVER,  CAL. 


Part. 


Title. 


Period. 


Appropri- 
ations. 


San  Joaquin  E 

San  Joaquin  E.— Stockton  and  Mormon  Chans . 
San  Joaquin  E.— Old  River  Brancli 


1875-1912 
1898-1911 
1892-1915 


Total  [see  also  UU-6  (d,  h,  f)  on  p.  1580  ol  this  index]. 


725,670 
280,395 


1,006,066 


t  Note.— The  California  DiShris  Commisalon  exercises  control  over  hydraulic  mining  on  the  entire  water 
sheds  of  the  Sacramento  and  San  Joaquin  Es.  (See  Qaaetteer  of  the  Surface  Waters  of  California,  Parts 
I  and  II,  W.  S.  P.,  295-6.) 

'  The  "second"  district  is  concerned  principally  with  defensive  matters.  The  waterways  of  the  3d  Dis- 
trict are  interior  of  the  waterways  of  District  TT  (Ist  San  Prancisco),  the  list  above  beginning  and  ending 
at  Suisun  Bay.  Hence,  the  list  of  waterways  of  v  V  District  begins  with  the  waterway  following  the  last 
waterway  of  District  TT. 

'  Artificial  canals  over  wUch  U.  S.  has  not  assumed  control. 
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Part  (a),  tJU-6 


San  Joaquin  River,  Cal. 


APPROPRIATIONS. 

1876,  S20,000i  77, 122. 

1880,  ai,000,  SO,  236. 

1E81,  40,000,  81,  2474. 

1882,  40,000,88,2638. 

1884,  20,000,  84,  2197. 

1886,  18,750,86,1923. 

1888,  25,000,  88,  2131. 

1890,  75,000,  90,  2911. 

1892,  65,000,93,2650. 

1894,  60,000,96,3292. 

1896,  57,750,96,3192. 

1899,  20,000,99,3166. 

1902,  18,000,02,2353. 

1904,  *36,170,  04,  3414. 

1905,  20,000,05,2429.  , 
1907,  30,000,  07,  2144. 

1909,  20,000,  09,  2190. 

1910,  75,000,10,2355. 

1911,  25,000,11,2659. 

Total,  725,670  (iQcl.  $11.26  received  by  Treas. 
settlement,  J726,681.25,  18, 
2779). 

COMMERCE. 

Description  of,  93,  3291,  3293;  96,  3191,  3222;  99, 
3190. 

Trade  bet.  StocMon  and  San  Francisco  very 
important  and  increasing,  93,  3268. 

1892.  C.  of  tlie  upper  R.  insignificant,  93,  3293. 

1895.  C.  of  tlie  region  above  Stanislaus  E.  in  the 
vicinity  of  the  San  Joaquin  was  carried  by  rail  at 
excessive  rates:  but  probable  cost  of  imp.  this 
portion  of  the  R.  est.  to  be  more  than  would  be 
jiistifled  by  the  prospective  benefits  to  G.,  96, 
3223. 

Decreasing,  11,  974 
1911,  600,128  t,  18,  2780. 

CONTRACTS. 

"  1877.    J.  Hackett,  dr.,  78, 1302. 

1880.  B.  C.  Jackson,  cut-off  excavation,  23$ 
0.  y.,  81,  2475. 

1881.  Oaldand  Dredging  COi,  cut-ofl  excava- 
tion, 33(t!  c.  y.;  T.  H.  Williams,  dr.,  46$  c.  y.;  A. 
Gall,  dr.,  46$  c.  y.,  81,  2475.  N.  H.  Eaton,  snag- 
ging, $62.60  per  snag;  J.  M.  Lemon,  bruat-dam 
constr.,  83,  2639. 

1888.  A.  Gall,  dr.,  40$  c.  y.;  A.  McKinnon, 
barrier  constr.,  $3,50 1. 1.,  83, 1975. 

1883.  W.  Gwynn,  dr.,  16$  c.  y.,  83,  1975.  J. 
Haokett,  dr.,  23$  c.  y.,  84,  2198. 

1884.  T.  H.  Williams,  dr.,  16$  c.  y.;  Von 
Schmidt  &  McNee,  dr.,  17.49$  o.  y.,  86,  2355. 

1886.    H.  Lynch,  dr.,  23J$  c.  y.,  87,  2440. 

1891.  0.  L.  B^elow,  pile  and  brush  dam 
constr.,  $5,013,  91,  2983.  J.  W.  Ferris,  reconstr. 
of  submerged  dam,  $18,800,  91,  2984. 

1893.  J.  Hackett,  dr.  110,093  c.  y.,  15$  c.  y.; 
San  Francisco  Dredging  Co.,  dr.  204,422  c.  y.,  8.74$ 
c.  y.,  94,  2529. 

1894.  A.  McKinnon,  dam  repairs;  actual  cost, 
$4,251.10,  05,  3294. 

1896.  T.  J.  Moynihan,  new  boiler  for  dr., 
2,495;  W.  E.  Tretheway,  repairs  to  machinery  of 

dr.,  $1,276,  96,  3294. 

1897.  J.  C.  Smith,  dr.,  5i$  c.  y.  ($14,798.52), 
98,  2938. 

1899.  Golden  Gate  Dredging  &  Reclamation 
Co.,  dr.,  6$  c.  y.  ($2,978.94),  99,  3166;  4.45$  c.  y. 
($2,544.23),  00,  4223. 

1901.  Golden  Gate  Dredging  &  Reclamation 
Co.,  dr.,  4.74$  c.  y.,  01,  3419.  A.  C.  Hamilton,  dr., 
12$  c.  y.,  03,  2353. 

1908.  Bay  &  River  Dredging  Co.,  dr.,  $4,986.08, 
03,  2192. 

1903.  Bay  &  River  Dredging  Co.,  dr.,  $12,- 
040.68,  03,  2192;  04,  3414. 


1904.  M.  C.  Harris,  dr.,  7U  o.  y.,  04,  3414. 
Thomas  Thomson,  repairs  to  dam  (prices  given), 
05,2429. 

1905.  North  American  Dredging  Co.,  dr.  14J$ 
c.  v.;  M.  C.  Harris,  dr.,  14$  c.  y.,  06,  2429. 

1906.  Bay  &  River  Dredging  Co.,  dr.,  6.7$ 
u.  y.,  06, 1967. 

1907.  San  Francisco  Bridge  Co.,  dr.,  6.48$  c.  y., 
07,  2145. 

1908.  M.  C.  Harris,  dr.,  10J$  c.  y.,  08,  2222. 

1909.  Standard  American  Dredging  Co.,  dr., 
10.74$  c.  y.;  lease  of  dr.  Flutus  for  dr.,  KO  per  day 
of  22  hours,  10,  2356. 

1910.  Lease  of  dr.  Golden   Gate   for  dr.,  $135 

Ser  day  of  22  hours,  10,  2366.    Antioch  Dredging 
0.,  dr.,  6.89$  o.  y.,  11,  2559. 
1918.    J.  C.  Frank,  dr.,  $160  per  day  of  22  hours, 
18,  2779. 

ENGINEERS. 

Chiel  ol  Englneeis.  R.,  76, 124;  77, 122;  78. 
136;  79,  179;  80,  236;  81,  322;  83,  316;  83,  328, 
84,  332;  85,  361;  86,  354;  87,  321;  88,  293;  89; 
348;  90,  313;  91,  394;  98,  370;  93,  426,  460;  94, 
398;  96,  436,  441;  96,  388,  392;  97,  488;  98,  473, 
99,  556,  561;'  00,  627,  634;  01,  606,  613;  02,  628; 
03,  684;  04,  642;  05,  649;  06,  723;  07,  743;  08; 
789;  09,  826,  834;  10,  918;  11,  973;  13,  1169,  1176, 

In  charge: 

Lt.  Col.  C.  S.  Stewart,  1875-81.  R_  76,  ii,  726: 
77,  999;  78,  1302;  79,  1764;  80,  2248. 

Lt.  Col.  G.  H.  Mendell,  1881-86.  R.,  81,  2476; 
83,  2536;  83, 1973;  84,  2195. 

Capt.  A.  H.  Payson,  1885-87.  R.,  86,  2353;  86, 
1921;  87,  2437. 

Maj.  W.  H.  Heuer.  1888-95,  1898-1907.    R~  88,  ' 
2129;  89,  2484;  90,  2909;  91,  2981;  98,  2645;  93, 
3265,  3290;  94,  2527;  96,  3291;  98;  2938;  99,  3166, 
3188;  (Lt.  Col.)  00,  4223;  01,  3416,  3450,  3454;  03, 
2352;  03,  2190;  04,  3413;  05,  2428;  06, 1967. 

Capt.  C.  B.  Gillette,  1896-97.  R.,  96,  3189,  3219; 
97  3367 

liaj.  W.  W.  Harts,  07,  740. 

Lt.  Col.  John  Biddle,  1907-12.  E.,  07,  2144;  08, 
2222;  09,  2190;  10,  2354;  (Col.)  11,  2559. 

Maj.S.  A.  Cheney,  1912-.    R.,  13,  2778. 

Assistants: 

Lt.  J.  H.  Weeden.    E.,  75,  ii,  727. 

W.  P.  Smith.    R.,  78,  1302;  83,  1976;  86,  2356. 

Lt.  H.  Deakyne.    E.,  96, 3220. 

L.  C.  Easton.    E.,  99,  3192. 

H.  L.  Demerltt.    R.,  01,  3467. 

OPERATIONS. 

1877-78.  Work  done  by  contract;  23,013  c.  y. 
dr.,  78, 1302. 

1880-81.  8,760  c.  y.  dr.  from  Stockton  Slough, 
81,  2473. 

1881-83.  81,708  e.  y.  dr.  from  Stockton  and 
Mormon  Sloughs  under  contract;  21,142  c.  y.  dr. 
from  Stockton  Slough  by  city  of  Stockton;  111 
snags  removed;  brusu  dams  built  at  4  localities,  83, 
2536  2537. 

1888-83.  17,580o.y.  dr.  from  Mormon  Slough; 
350  1.  f.  of  timber  barrier  built;  89  snags  removed 
from  R.  bed,  83, 1973, 1974. 

1883-84.    77,233  c.  y.  dr.  at  Mormon  Slough  , 
and  Devils  Elbow;  6  snags  removed  and  230 1.  f.  of 
brush  dam  built  on  upper  R.,  84, 2195. 

1884-85.  158,9300.  y.  dr.;  sunken  dr.  removed 
from  lower  approach;  98  snags  removed,  86,  2354. 

1886-87.  18,819  c.  y.  dr.  and  86  snags  removed, 
87,  2438. 

1887-88.  144,975  c.  y.  dr.  from  Stockton  Slough 
by  hired  labor,  88,  2130. 

1888-89.  82,150  c.  y .  dr.  from  Stockton  Slough 
by  hired  labor;  dam  built  by  contract  for  partial 
closure  of  Paradise  Cut,  89,  2484. 


*  Allotment. 


I  For.  MoLeod  Lake  and  Fremont  Chan.    " 


f  See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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1889-90.  120,960  0.  y .  dr.  from  Stofckton  Slough 
/  Hired  labor,  90,  2910. 

1890-91.  138,242c.  y.  dr. from  Stoekton  Slough 
91  2982. 

1891-93.  Danl  SoBlpleted  across  Lairds  Slough 
linder  contract)  9%  2647i  Brush  and  pile  dam 
completed  across  Paradise  Cut,  93,  2648.  226,932 
c.  y.  dr.,  93, 2049. 

1893-93.  130,605  o.  y.  dr.,  93,  3266.  Dams  at 
Lairds  Slough  and  Paradise  Cut  repaired,  93, 3267. 

1893-94.    374,431  c.  y.  dr.,  94,  2529. 

1894-95.  Lairds  Slough  dam  repaired,  95, 
3293;  100,986  c.  y.  dr.,  and  dr.  repaured,  95,  3294; 
ahout  1,000  snags  and  other  obstr.  removed,  95, 
3294-3295;  3  wing  dams  built  at  San  Joaquin  Br., 
100, 113,  and  255 1.  f.  in  1.,  resp.,  and  dam  at  Paradise 
Cut  repaired,  95, 3295. 

1895-96.  6,507  c.  y.  dr.,  96,  3190-3191;  and 
over  500  snags  and  other  obstr.  removed,  96,  3191. 

1896-97.  181,900  o.  y.  dr.,  and  some  obstr.  re- 
moved, 97,  3357-3358. 

1897-98.  385,478  c.  y .  dr.,  some  obstr.  removed, 
and  a  temporary  wing  dam  built  at  Gxayson,  98, 
2938. 

1898-99.  47,409  c.  y.  dr.  from  Stockton  Chan., 
and  over  1,000  snags  and  other  obstr.  removed,  99, 
3166. 

1899-00.  219,695  c.  y.  dr.,  from  Stockton  and 
Mormon  Chans.,  00, 4223. 

1900-01.  245,222  0.  y.  dr.  from  Stockton  and 
Mormon  Chans.,  01, 3417. 

1901-03.    171,096  c.  y .  dr.,  03, 2352. 

1903-03.    203,891 0.  y.  dr.,  03, 2190. 

1903-04.    123,400  c.  y.  dr.,  04,  3113. 

1904-05.  154,880  0.  y.  dr.,  and  repairs  made  to 
brush  and  r.  weir,  05,  2428. 

1905-06.    122,690  c.  y.  dr.,  06, 1967. 

1906-07.    227,501 0.  y.  dr.,  07, 2144. 

1907-08.    284,990  c.  y.  dr.,  08,  2222. 

1909-10.    185,830  C.  y.  dr.,  10,  2364. 

1910-11.    275,285  0.  y.  dr.,  11,  2559. 

191 1-13.  267,000  0.  y.  dr.  from  Mormon  Chan., 
13,  2779. 

PHTSICAI,  CHAKACTERISTICS. 

General,  of  San  Joaquin  R.,  75,  il,  728. 

Description  of,  Hills  Ferry  to  Firebaughs  Ferry, 
93, 3290;  above  the  mouth  of  the  Stanislaus  R.,  96, 
8220. 

Water-gauge  record  taken  at  San  Joaquin  Br.,  95, 
3296. 

In  1895  its  1.  w.  flow  was  thought  too  small  to  per- 
mit of  any  imp.  for  1.  w.  navigation,  96,  3220. 

Description  of,  Stockton  and  Mormon  Chans.,  99, 
3192. 

Description  of  sloughs  leading  from  San  Joaquin 
E,  and  its  tributaries,  01, 3457. 

PLAN.    (See  Projects.) 

By  Lt.  Weeden,  1875,  imp.  of  the  San  Joaquin  E. 
by  dr.  Stockton  Chan.,  excavation  of  a  canal  at 
Turkey  Bend,  and  closing  secondary  chans.,  $55,000, 
73,ii,729. 

PRIVATE  (CITY  AND  STATE)  WORK. 

3  cut-offs,  BU.  by  Sec.  of  War,  made  by  Cal.,  99, 
556;  00,  4224. 

M.  C.  Harris,  under  contract  to  fill  a  certain  area, 
dr.  Mormon  Chan,  east  of  Yosemite  St.,  to  16"  x  600'; 
08,  2223. 


PROJECTS.    (See  Plan.) 

General  proj.  under  which  work  has  been  carried 
on  has  for  its  object  the  imp.  of  the  San  Joaquin  R. 
by  removal  of  snags  and  points  of  land,  excavation 
of  cut-ofls,  and  dr.  Stockton  Chan.,  75,  ii,  729;  78, 
1302.  Also  mainten.  by  dr.,  of  a  9'  1.  w.  ohan.  100' 
w.  through  tidal  parts  of  the  R.  below  Stockton,  a 
4'  1.  w.  Chan.  80'  w..  Mormon  Slough  to  Miller's 
warehouse,  and  temporary  imp.  in  the  1.  w.  chans. 
of  upper  R.  to  Hills  Ferry,  81, 2476;  86, 1921. 

In  1887  est.  1139,000  would  be  required  for  imp.  of 
Paradise  Cut  and  out-ofOs,  87,  2439;  90,  2909. 

In  1891  it  was  proposed  to  maintain  9'  tip  to  Stock- 
ton, to  form  a  cut-off  at  Twentymile  Slough,  to  in- 
crease the  cut  at  Head  Reach,  and  to  remove  snags 
and  constr.  wing  dams;  total  cost,  8136,750,  91, 2895. 
t  By  Maj.  Heuer,  1892,  extending  dam  at  Land 
Slough  and  closing  a  crevasse  caused  by- heavy 
floods,  93,  3267. 

In  1893  Maj.  Heuer  est.  $5,000  to  remove  a  sand  bar 
obstr.  navigation  near  Stockton  Chan.,  93,  3268. 

In  1898  Maj.  Heuer  est.  $255,016  for  further  imp.  of 
Stockton  and  Mormon  Chans.,  99, 3191. 

Act  June  25,  1910,  au.  chan.  Suisun  B.  to  Stock- 
-  ton  9'  X  200',  with  2  cutoffs;  est.,  $240,000,  and 
$25,000  an.  mainten.  (H.  D.  1124,  60th,  2d),  10, 
918. 

Act  Jiily  25,  1912,  au.  dr.  in  Fremont  Chan,  and 
McLeod  Lake  to  9';  est.,  $11,000,  and  $500  an. 
mainten.  (H.  D.  581,  62a,  2d),  13, 1171. 

SURVEYS. 

By  Lt.  Weeden,  1875.    R.,  75,  ii,  727. 

By  W.  P.  Smith,  78, 1302. 

Sur.  of  R.below  Stockton,  1877,  by  Lt.  Col.  Stew- 
art, 79, 1764. 

Ex.  HiUs  Ferry  to  Firebaugh  Ferry  inol.  closure 
of  sloughs  above  Stockton,  au.  act  July  13,  1892; 
made,  1892,  by  Maj.  Heuer  (R.  unfav.),  93,  3290. 

Ex.  above  the  mouth  of  Stanislaus  R.  with  view 
to  imp.,  incl.  closure  of  sloughs  to  a  h.  sufficient  to 
maintain  current  in  main  Chan,  during  1.  w.  period, 
au.  act  Aug.  17,  1894;  made,  1895,  by  Maj.  Heuer 
(R.  fav.  to  removal  of  snags  only),  96,  3219. 

Sur.  of  Stockton  and  Mormon  Chans,  made  imder 
au.  of  joint  resol.  of  July  1, 1898,  by  Maj.  Heuer,  1898 
(see  Projects),  99,  3188. 

Pre.  ex.  au.  act  June  6, 1900,  above  mouth  of  Stan- 
islaus R.,  to  determine  advisability  of  closing 
mouths  of  certain  sloughs.  R.  by  Lt.  Col.  Heuer, 
Sept.  11,  1900  (H.  D.  69,  56th,  2d)  (unfav.),  01,  613, 
3454. 

Pre.  ex.  and  sur.  au.  act  June  6,  1900,  of  R.  and 
waters  connecting  same  with  the  Strait  of  Car- 
quines,  extending  from  town  of  Antioch  to  Suisun 
Pt.  R.  by  Lt.  Col.  Heuer,  Aug.  21  and  Dee.  12, 
1900  (H.  D.  261, 56th,  2d)  (unfav.),  01, 613,  3450. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  of  R.  and 
Stockton  Chan,  from  SrnFrancisco  B.to  Stockton. 
R.  by  Lt.  Col.  Biddle,  Ju  y  26, 1907,  and  Oct.  6, 1908; 
est.,  $240,000  and  $25,000  an.  maintenance  (H.  D. 
1124,  60th,  2d),  09,  834. 

Pre.  ex.  au.  act  Feb.  27,  1911,  of  Fremont  Chan, 
and  McLeod  Lake.  R.  by  Col.  Biddle,  May  20, 
1911,  and  Maj.  Cheney,  Oct.  6,  1911;  est.,  $11,000 
and  $600  an.  mainten.  (H.  D.  581,  62d,  2d),  18, 1176. 

Pre.  ex.  au.  by  act  Feb.  27, 1911,  up  to  a  point  at 
or  near  Hemdon  for  imp.  by  looks  and  dams,  13, 
1176. 

Maps.    (H.  D.  1124,  60th,  2d;  H.  D.  581,  62d,  2d.)' 


Part(b),  UU-6 


San  Joaquin  River,  Cal.,  Stockton  and  Mor- 
mon Cliannels. 


APPROPRIATIONS. 

1902,  $50,000,03,529. 
50,000,03,2193. 
75,000,04,3415. 
49,316,05,2430. 
56,079,09,2192. 


1903, 
1904, 
1905, 
1909, 

Total,  280,395    (Total,  including  18.33  received 
by  Treasury  settlement. 


CONTRACTS. 

1908.  California  Reclamation  Co.,  excavating 
material  and  building  embankments,  changing  2 
brs.,  and  extending  1  (prices  given);  Standard 
American  Dredging  Co.,  excavating  material, 
building  embankments  and  dam,  and  building  brs. 
(prices  given),  10, 2358. 

1909.  Mervy-Blwell  Co.,  building  highway  br. 
and  grading  approaches  to  same  (prices  given),  10, 
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ENGINEERS. 

Chief  ot  Engineers.  B.,  03,529;  03,  58£;  04, 
643;  05,650;  06,725;  07,744;  08,791;  09,827, 
834;  10,  919;  11,  975;  13, 1173. 

In  charge: 

Lt.  Col.  W.  H.  Heuer,  1902-07.  B.,  03,  2193; 
(Col.)  04, 3415;  05, 2430;  06, 1968. 

Maj.  W.  W.  Harts,  07^  740. 

Lt.  Col.  John  Biddle,  1907-11.  B.,  07, 2146;  08, 
2224;  09, 2191;  10,  2357;  (Col.)  11,  2560. 

Maj.  S.  A.  Cheney,  1912-.    E.,  la,  2780. 

LEGISLATION. 

California,  1903,  app. money  with  which  to  acquire 
right  of  way  tor  diverting  canal,  to  be  given  to  U.S., 
03, 2193;  June,  1906,  Calilomia  Legislature  passed  act 
to  transfer,  06, 1968.    Transfer,  08, 2224. 

OPEBATIONS. 

1908-09.  Work  on  diverting  canal  in  progress; 
Calaveras  sec.  about  four-flfths  completed  and  canal 
sec.  about  one-tenth,  09,  2191. 

1909-10.  Work  on  diverting  canal  in  progress; 
Calaveras  section  completed,  120,043  c.  y.  dr.  during 
fiscal  year;  735,280  c.  y.  dr.  from  canal  section; 
highway  brs.  buUt,  10,  2357. 

1910-11.  Work  on  diverting  canal  completed, 
a  total  of  1,465,563  c.  y.  having  been  excavated  in 


its  constr.,  1  ry.  and  6  highway  brs.  built,  and  1 
R.  E.  br.  extended,  11,  2560. 
1911-13.    Minor  repairs  to  works,  13,  2780. 

PHTSICAL  CHARACTERISTICS. 

Stockton  Chan,  connects  Stockton  with  San  Joa- 
quin R.  Mormon  Chan,  flows  through  city  and 
enters  Stockton  Chan,  at  westerly  edge  of  Stockton, 
99,  3190. 

PROJECTS. 

In  1898  Maj.  Heuer  est.  $255,016  for  further  imp. 
of  Stockton  and  Mormon  Chans,  by  diversion  of 
waters  of  Mormon  Slough  (H.  D.  152, 55th,  3d),  99, 
3191. 

Act  June  13, 1902,  au.  imp.  by  diversion  of  waters 
of  Mormon  Slough  with  dam,  and  constr.  of  canal 
150'  X  24,850'  at  bottom,  to  n.  branch  of  Calaveras 
B.,  03,  529. 

SURVEYS. 

Sur.  of  Stockton  and  Mormon  Chans.,  1898, 
made  under  au.  of  joint  resol.  of  July  1,  1898,  by 
Maj.Heuer,  99,  318S. 

Ex.  and  sur.  axi.  act  Mar.  2,  1907,  ot  Stockton 
Chan.,  in  connection  with  San  Joaquin  R.  R.  by 
Lt.  Col.  Biddle,  July  25,  1907,  and  Oct.  6,  1908; 
est.,  $240,000  (H.  D.  1124,  60th,  2d),  09,  834. 

Maps.    (H.  D.  1124,  60th,  2d.) 


Part  (c),  UU-6    San  Joaquin  River,  Old  River  Branch,  Cal. 


COMMERCE. 

Description  of,  limited,  93,  3296. 
In  1896  C.  averaged  nearly  5,000  t.  of  wheat  and 
barley  yearly,  95,  3339. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  93,  431;  95,  441. 

In  charge.    Maj.  W.  H.  Heuer,  1893-95.    E., 
93,  3294;  95,  3338. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  3295;  95,  3339. 
A  stream  a  little  over  60  m.  1.,  leaving  the  San 
Joaquin  R.  some  10  m.  above  Stockton,  and  re- 


joining it  some  30  m.  below,  embracing  bet.  it  and 
the  San  Joaquin  E.  an  area  containing,  approx., 
160  sq.  m.,  93,  3295. 


PROJECT. 

1895,  Maj.  Heuer  est.  $2,000  to  remove  the  shoal 
at  Naglees  Bar,  95, 3339. 


SUEVETS. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Maj. 
Heuer  (E.  fav.  to  limited  imp.),  93,  3294. 

Sur.  au.  act  Aug.  17,  1894;  made,  1895,  by  Maj. 
Heuer  (see  Projects),  96,  3338. 


UU-6  (d-e-f)      CALIFORNIA  D£BRIS  COMMISSION. 

(For  further  correlated  matter  see  UU-6,  UU.n56,  UU-59,  UU-59.) 


Part. 

Title. 

Period. 

Appropria- 

d 

Expenses  of,  and  general  work  in  supervising  hydraulic  mining 

1888-1912 
1896-1912 

1910-1912 

$270,124.09 
400,000.00 

f 

General  project  for  the  control  of  debris  and  floods  and  improvement  of 

800,000.00 

Total .      V  ..                               .      . 

1,470,124.09 

Part  (d),  UU-6    California  Debris  Commission — Expenses  of. 


APPROPRIATIONS.  Iggg 

1888,  $10,000. 00,  act  Oct.  1, 1888.  1899! 

1893,  15,000.00,94,3175.  1900, 

1896,  15,000.00,96,3862.  1901, 

1897,  15,000.00,97,3963.  1901, 

1897,  1  111.  70  (claims),  act  July  19, 1897.  1902, 

1898,  15,000.00,98,3551.  1902, 


to.  40  (claims),  act  July  7, 1898. 
15,000.00,99,3749. 
15,000.00,00,5009. 

4. 37  (claims),  act  Nov.  3, 1901. 
15,000.00,01,3629. 

1. 52  (claims),  act  Feb.  14, 1902. 
15,000.00,03,2444. 


•  H.  D.  482,  55th,  2d. 
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1903, 
1904, 
1906, 
1906, 
1906, 
1907, 
1908, 
1909, 
1910, 

1910, 
1911, 


SIS,  000. 00,  03,  2368. 
16,000.00,04,3700. 
15,000.00,05,2590. 
15,000.00,07,811,2264. 
15,000.00,07,811,2264. 
15,000.00,07,812,2264. 
15,000.00,08,862,2339. 
15,000.00,09,907. 

6. 10  (urgent  deficiencies),  act  Feb. 
25, 1910. 
15,000.00,10,1013. 
16,000.00,11,1072. 


1270,124.09 

CONTRACTS. 

1905.  B.  P.  Oliver,  ofSce  rooms.  Flood  Build- 
ing, San  Francisco,  $70  per  month,  06, 2602. 

1906.  Elizabeth  J.  Kennedy,  rent  rooms,  1773 
Pine  St.,  San  Francisco,  S45  per  month,  06,  2078. 
Thos.  P.  McEldowney,  rent  room,  S5  per  month; 
Mary  Schimpf ,  rent  ol  house,  $15  per  month;  Jennie 
S.  Bates,  rent  ofiice  room,  $6  per  month;  John  T. 
Stoll,  rent  office  room,  $6  per  month,  07, 2261,  2262. 

1908.  Abstract  ot  leases  for  hire  ol  houseboats, 
launches,  rent  of  oifice  rooms,  etc.,  09, 2300. 

ENGINEEBS. 

Chief  ot  Engineers.  B.,  94,  421;  95,  470;  96, 
421;  97,  628;  98,  530;  99,  618;  00,  696;  01,  666; 
03,  577;  03,  638;  04,  706;  06,  714;  06,  792;  07, 
809;  08,  859;  09,  905;  10, 1010;  11, 1068;  18, 1283. 

In  charge: 

Commission.  B.,  94,  3169;  95,  4049,  4062;  96, 
3861;  97,  3961;  98,  3549;  99,  3747;  00,  5007;  01, 
3625;  02,  2443;  03,  2367;  04,  3693;  05,  2685;  06, 
2069;  07,  2263;  08,  2339;  09,  2295;  10,  2617;  11, 
2927;  13,  3449. 

Col.  G.  H.  Mendell,  1894-95. 

Lt.  Col.  Benyaurd,  1894-95;  1898-1900. 

Col.  W.  H.  Heuer,  1894-1907. 

Col.  C.  S.  Suter,  1896-98. 

Maj.  0.  B.  L.  B.  Davis,  1896-97. 

Capt.  C.  E.  GiUete,  1896-97. 

Capt.  H.  Deakyne,  1898-1901. 

Col.  S.  M.  Mansfield,  1899-1901. 

Col.  J.  A.  Smith,  1901. 

Lt.  Col.  D.  P.  Heap,  1901-03. 

Lt.  R.  P.  Johnston,  1901-03. 


Lt.  Gol.  T.  H.  Hanbury,  1903-05. 

Capt.  Wm.  W.  Harts,  1903-07. 

Maj.  C.  H.  McKinstry,  1905-09;  (Lt.  Col.),  1912. 

Lt.  Col.  J.  Biddle,  1907-10;  (Col.),  1911. 

Capt.  T.  H.  Jackson,  1907-11. 

Isf  Lt.  C.  T.  Leeds,  1909-12. 

Maj.  S.  A.  Cheney,  1911-12. 

Lt.  Col.  T.  H.  Eees,  1911-12. 

LEGAL  PROCEEDINGS. 

Rules  and  instructions  governing  applicants  for 
au.  to  mine,  94, 3176. 

Jiidicial  proceedings  and  judicial  decisions,  94, 
3180;  95,  4056,  4065. 

LEGISLATION. 

Acts  of  Congress  and  of  California  relating  to 
mining,  00,  5064,  6070. 

OPERATIONS. 

Synopsis  of  applications  for  au.  to  mine  given  in 
each  an.  report  up  to  and  including  an.  report  for 
1902. 

PHYSICAL  CHAEACTBBISTICS. 

Immense  quantities  of  gravel,  sand,  and  clay 
washed  down  by  hydraulic  mining  in  motmtains 
lodged  in  R.  chans.  to  detriment  of  navigation, 
etc.,  04,  3693. 

PROJECTS. 

Act  Mar.  1, 1893,  created  the  commission  with  a 
view  to  its  regulation  of  hydraulic  mining  in  Cali- 
fornia. Its  jurisdiction  defined  to  extend  to  hy- 
draulic mining  in  the  territory  drained  by  the 
Sacramento  and  San  Joaquin  R.  systems,  94,  3169. 

SURVEYS. 

Sur.  of  Yuba  R.  from  site  of  barriers  to  the  mouth 
including  settling  basin  made,  06,  2589.  Maps  of 
same  destroyed  by  fire  of  April,  1906,  06, 2070. 

Sur.  of  Bear  R.  from  mouth  in  Feather  R.  to 
Long  Barmadein  1905.  Report  and  maps  destroyed 
by  fire  of  April,  1906, 06,  2069-70. 

Sur.  made  ot  lower  16  m.  of  Yuba  H.,  07,  2253. 

Sur.  made  ot  lower  27  m.  of  American  R.,  07, 
2263. 


Part  (e),  UU-6 


California  Debris  Commission — Restraining 
barriers. 


•APPROPRIATIONS. 

2  $250,000. 00, 97,  3962;  00,  6009. 
'  150,000. 00, 08,  678,  2246. 


1902, 


Total,      400,000.00 

CONTRACTS. 

1903.  Atlantic,  Gulf  &  Pacific  Co.,  constr.  of 
a  portion  of  barrier  No.  1,  Yuba  R.,  Cal.;  prices 
listed,  03,  2370. 

1904.  Atlantic,  Gulf  &  Pacific  Co.  (supple.), 
furnishing  materials  in  connection  with  original 
contract;  Samuel  Montgomery,  building  portions 
of  barriers  Nos.  1  and  2,  Yuba  R.  (contract  ter- 
minated by  supple,  agreement  Mar.  2, 1904,  which 
provides  that  contractor  be  paid  certain  amounts 
lor  materials  furnished);  Lewis  Morelng,  building 
earth  embankment  at  barrier  No.  1,  Yuba  R.; 
Edward  Malle^,  excavating  cut  at  Daguerre  Pt., 
Yuba  E.;  Lewis  Moreing,  for  building  portions  of 
barrier  No.  1,  Yuba  R.,  04, 3707,  3708. 

1905.  Hikh  McGuire,  erecting  pile-driver 
derrick  and  delivering  piles  for  constr.  portion  of 
barrier  No.  1  (pile  driver,  $630;  400  piles,  at  31}* 


1.  f.);  Palmer  &  McBryde,  driving  piles  for  por- 
tion of  barrier  No.  1  (piles,  at  $7.60  each,  and  fur- 
nishing and  placing  6,000  lbs.  cast-iron  pile  shoes, 
at  6i  lb.);  Western  Fuel  Co.,  12,000  sacks  cement, 
66iC  sack,  with  Sit  each  as  rebate  tor  return  of  sacks; 
George  S.  Risher,  hauling  cement,  12,000  sacks,  at 
18|$  sack;  Palmer  &  McBryde,  biiilding  portion  of 
barrier  No.  1  (excavation  work  and  material); 
Lewis  Moreing,  furnishing  11,000  c.  y.  sand  and 
gravel,  35$  c.  y.;  and  400  y.  brush  protection,  35$ 
sq.  y.;  Anson  B.  Munsen,  constr.  200,000  y.  em- 
bankment fill,  12ft(f  c.  y.,  05,  2600-02.  Western 
Fuel  Co.,  10,000  sacks  cement,  66iil!  sack,  with  6* 
each  rebate  for  empty  sacks  returned,  06,  2076, 
2077.  George  S.  Risher,  unloading  and  hauling 
10,000  sacks  cement,  loit  sack;  B.  Barrie,  piles, 
26}$  1.  f.;  Palmer  &  McBryde,  building  inlet  wall 
at  Daguerre  Pt.  (prices  and  quantities  listed),  06, 
2077. 

1906.  Western  Fuel  Co.,  12,000  sacks  cement 
(rebate  5$  for  each  sack  returned),  62^$  per  sack; 
George  Risher,  unloading  and  haiiling  12,000  sacks 
cement,  n.22Si  sack;  Edward  Malley,  excavating 
12,000  c.  y .  earth  from  spillway  and  placing  large  r. 
(prices  listed),  06, 2077-2078.    Halsey  H.  Dunning, 


1  To  restore  property  and  records  destroyed  by  fire  in  April,  1906. 
s  California  app.  $260,000.00  to  be  used  with  the  above  amount,  97,  3963. 
s  CaliJbmia  app.  $150,000.00  to  be  used  with  the  above  amount,  08,  678,  2444. 
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reinforced  concrete  culverts  tor  gates  at  settling 
basin,  etc.  (prices  listed),  07,  2260, 

1907.  Edward  Malley,  enlarging  spillway,  and 
building  portion  of  barrier  No.  1  (quantities  and 
prices  listed),  07,  2261. 

1908.  Contracts  on  barrier  No.  1  terminated  by 
reason  of  serious  damage  caused  by  floods;  Edward 
Malley,  furnishing  and  placing  100,000  c.  y.  earth, 
16^  c.  y.,  in  a  portion  of  proposed  settling  basin  on 
Yuba  B.,  08,2344. 

1909.  J.  A.  Baumann  &  Co.,  excavating  and 
constr.  outlet  for  proposed  settling  basin  on  s.  side 
of  Yuba  R.  below  Hammonton,  Gal.,  09,  2300. 
Yuba  Consolidated  Gold  Fields,  strengthening 
about  S,200  1.  i.  of  n.  training  wall  below  Daguerre 
Pt.,  Yuba  E.,  $45,000, 10,  2621. 

ENGINEERS. 

Chiel  ot  Engineers.  K.,  97,  528;  98,  530;  99, 
618;  00,  696;  01,  656;  03,  678;  03,  638;  04,  706; 
05,  716;  06,  793;  07,  810;  08,  869;  09,  905;  10, 
1010;  11, 1068;  la,  1283. 

In  charge.  Commission.  R.,  97,  3962;  98, 
3550;  99,  3749;  00,  5008;  01,  3628;  03,  2444;  03, 
2368;  04,  3700;  05,  2590;  06,  2070;  07,  2254;  08, 
2340;  09,2295;  10,2618;  11,2929;  13,3450. 

Assistant.    H.  Visher.    R.,  00,  5035. 

LEGAL  PROCEEDINGS. 

Action,  looking  to  sale  of  land,  deferred  by  War 
Dept.;  judicial  proceeding  and  decisions  as  to  sale 
of  land,  11,2931. 

OPERATIONS. 

1900-01.  Sites  being  acquired  for  constr.  of 
dams  for  Impounding  debris;  deeds  for  about  one- 
quarter  of  the  land  obtained,  01,  3628. 

1901-03.  Titles  acquired  for  most  of  land 
required  for  restraining  works;  plans  and  specifl- 
cations  prepared  for  constr.  of  portion  oi  dam 
known  in  proj.  of  1900  as  barrier  No.  1,  03,  2444. 

1903-03.  Barrier  No.  1,  Yuba  B,.,  contract 
awarded    and    work   commenced;    difficulty   ex- 

gerienced  in  driving  Wakepeld  sheet  piling  in 
ard  bottom  in  accordance  with  terms  of  contract; 
plans  revised  and  supple,  contract  prepared,  03, 
2368. 

1903-04.  Work  \mder  contract  on  barrier 
No.  1  continued;  work  on  barrier  No.  2,  Yuba  E., 
commenced  under  contract;  excavation  at  Da- 
guerre Pt.,  Yuba  E.,  commenced  and  197,000  c.  y. 
removed,  04, 3700-06. 

1904-05.  First  step  and  apron  of  barrier  No.  1 
completed,  and  work  continued  under  contract: 
contract  let  for  second  step  of  barrier  No.  1;  excavar 
tion  at  Daguerre  Pt.  contmued,  06,  2590-99. 

1906-06.  Work  on  constr.  of  barrier  No.  1 
continued,  in  placing  materials  in  and  below  first 
step  and  apron;  excavation  completed  at  Daguerre 
Pt.  cut,  06, 2070,  2073. 

1906-07.  On  account  of  damage  to  barrier 
No.  1  by  floods  of  Mar.,  1907,  contract  work  with 
Mr.  Malley  stopped;  work  of  constr.  gravel  em- 
bankment extraiding  downstream  along  n.  bank 
of  Yuba  R.  from  Daguerre  Pt.,  under  contract, 
continued,  85,917  o.  y.  of  embankment  having  been 
constr.;  constr.  of  reinforced  concrete  culverts  for 
gates  at  entrance  to  proposed  settling  basin  near 
Daguerre  Pt.,  Yuba  E.,  was  in  progress  during 
year,  and  contract  completed  Jan.  25,  1907,  07, 
2266-59.  Constr.  ot  spillway  at  s.  end  of  barrier 
No.  1,  and  placing  large  r.  below  apron,  was  in 
progress  and  was  completed  Dec.  14,  1906,  07, 
2266. 

1907-08.  Work  of  constr.  barrier  No.  1  aban- 
doned, and  settlement  made  June  26,  1907,  with 
Edward  Malley  for  r.  and  earth  •excavated;  con- 
tractor claimed  reimbursement  of  S6,396.33,  ex- 
penses for  plant,  etc.,  and  supple,  agreement 
approv.  by  War  Dept.  au.  payment  by  U.  S.  and 
California,  each  paymg  $3,198.17,  08,  2340.    Work 


in  progress  on  embankment,  to  be  built  under 
contract,  of  a  portion  of  the  s.  and  w.  sides  of  pro- 
posed settling  basin,  72,188.81  o.  y.  being  placed 
m  embankment,  08, 2342. 

1908-09.  Embankment  work  continued;  con- 
tract on  a  portion  of  s.  and  w.  side  of  settling  basin 
completed  Aug.  27, 1908,  09, 2298-97. 

1909-10.  Outlet  for  settlmg  basin  completed; 
6,600  c.  y.  earth  placed  by  hired  labor  in  revet,  the 
inside  slope  ot  dr.  embankment,  10, 2618, 2619. 

1910-11.  Constr.  ot  training  walls  at  Daguerre 
Pt.  continued;  trees  and  brush  removed  from  R. 
from  Daguerre  Pt.  to  Marysville,  11,  2929,  2930. 

1911-13.  Trees  and  brush  removed  from 
Yuba  E.;  additions  made  to  concrete  apron  and 
training  walls  by  hired  labor,  13, 3451. 

PHYSICAL  CHARACTERISTICS. 

600'  of  barrier  No.  1  destroyed  by  flood  ot  Mar., 
1907;  not  considered  advisable  to  rebuild,  07,  2256, 
2267. 

PRIVATE  WORK. 

1906-07.  Mr.  Hammon  and  associates  constr., 
in  vicinity  of  Daguerre  Pt.,  gravel  embankments, 
and  under  agreements,  have  thrown  up  and  com- 
pleted 8,000' of  gravel  embankment  dxn-ing  year; 
these  embankments  are  constr.  for  the  U.  S.  and 
California  in  exchange  for  right  to  extract  gold 
from  gravel  used,  07, 2257. 

1907-08.  4,300'  CTavel  embankment  constr.  in 
vicinity  ot  Daguerre  Pt.,  and  2,500'  below  Daguerre 
Pt.,  08,  2340, 2341. 

1908-09.  Work  of  constr.  gravel  embankments 
in  vicinity  of  Daguerre  Pt.  and  below  Daguerre  Pt. 
continued;  2,500'  and  1,600',  resp.,  placed  during 
year,  09,  2296. 

1909-10.  Work  on  gravel  embankments  in 
vicinity  ot  Daguerre  Pt.  continued,  consisting  of 
strengthening  completed  embankment  by  addi- 
tional parallel  embankments;  work  on  embank- 
ment below  Daguerre  Pt.  continued,  800'  placed 
during  year;  6,500  c.  y.  earth  placed  in  raising 
Linda  levee,  near  old  State  dam,  by  Yuba  Con- 
solidated Gold  Fields,  without  cost  to  U.  S.,  under 
terms  of  deed  from  James  O'Brien  to  U.  S.,  dated 
Dec.  6, 1901, 10,  2618,  2619. 

1910-11.  Gravel  embankment  in  vicinity  ot 
Daguerre  Pt.  continued  during  year,  800 1.  f.  constr.; 
strengtheniog  completed  portion  of  training  wall 
below  Dagiierre  Pt.,  by  means  of  additional  par- 
allel embankments  completed,  560 1.  f.  of  embank- 
ment strengthened  dxumg  year;  constr.  ot  gravel 
embankment  below  Daguerre  Ft.  remained  sus- 
pended during  year  awaiting  completion  of  a  new 
dr.,  11,  2929,  2930;  13, 3451. 

PROJECTS. 

Proj.  for  impounding  the  mraiag  debris,  Yuba 
E.,  to  imp.  the  Sacramento  and  Feather  Es.,  00, 
5030.  The  plans  provided  for  building  varioiis 
works  in  the  Yuba  R.,  at  an  est.  total  cost  of 
$800,000.  One-half  of  this  sum,  1900,  app.  by 
U.  S.,  and  one-half  by  Cal.,  00,  5009. 

Act  June  26,  1910,  eliminates  proposed  settling 
basin  in  Yuba  E.,  and  gives  au.  to  sell  1,818  acres 
of  land,  11,2930. 

SURVEYS. 

H.  Visher,  engaged  in  sur.  and  mapping  lands 
to  be  acquired  for  restraining  works,  01, 3625. 

MAPS. 

Barrier  No.  1,  Yuba  E.,  04,  3708;  05,  2602;  06, 
2078. 
Inlet  wall  at  Daguerre  cut,  06, 2078. 

PHOTOGRAPHS. 

Barrier  No.  2,  Yuba  R.,  04,  3708. 

Barrier  No.  1,  Yuba  R.,  05,  2602;  06, 2078. 

Inlet  wall  at  Daguerre  cut,  06, 2078, 
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Part  (f),  UU-6  California  Debris  Commission — General  proj- 
ect for  control  of  debris  and  floods  and  improvement  of 
navigation  in  the  Sacramento  and  Feather  Rivers. 


APPBOPRIATIONS. 

1910,       $400, 000. 00, 10, 1013. 

1  400,000. 00, 11,  2932;  18, 1285,  3463. 


Total,      800,000.00 

COMSIEBCE. 

Mainten.  of  navigation  on  Sacramento  and  San 
Joaquin  R.  systems  important;  1,000,000  t.  and 
300,000  pass,  carried  an.,  08, 860. 

CONTRACTS. 

1918.  Ellicott  Machine  Co.,  two  20"  suction 
dr.,  $353,600, 18,  3453. 

ENGINEERS. 

Cblef  of  Engineers.  B.,  10,  1011;  11,  1069; 
13, 1284. 

In  ebarge.  Commission.  B.,  10,  2620;  11, 
2931;  13,  3451. 

LEGAL  PROCEEDINGS. 

Titles  to  land  deeded  to  U.  S.;  work  of  securing 
land  in  progress,  18,  3452. 

LEGISLATION. 

California  app..  Mar.  1,  1909,  $400,000  for  purpose 
of  imp.  in  flood  and  debris  control  in  Sacramento 
and  Feather  Es.,  in  accordance  with  recom.  of 
Commission  made  June  30, 1907,  09,  906. 

OPERATIONS. 

2  suction  dr.  and  other  plant  heing  constr.,  18, 
3452. 

PLANS. 

Report  of  Commission  with  regard  to  future 
operations  for  control  of  mining  debris,  imp.  navi- 
gability, and  providing  for  controlling  of  floods  on 
the   Sacramento   and    Feather   Rs.;  commission 


recom.  that  for  direct  imp.  in  Feather  and  Sacra- 
mento Rs.,  and  toward  the  control  of  debris  and 
floods,  an  app.  of  $400,000  be  made,  contingent 
upon  an  equal  app.  by  California,  these  sums  to 
be  expended  in  the  constr.  and  operation  of  2 
hydraulic  dr.,  07,  2262,  2269. 


PRIVATE  WORK. 

Sacramento  and  San  Joaquin  R.  Imp.  Assn. 
organized  to  acquire  necessary  rights  of  way  and 
furnish  same  to  u .  S.  free  of  cost,  10,  2620. 

PROJECTS. 

Act  June  25,  1910,  app.  $400,000,  in  accordance 
with  recom.  of  commission  in  report  dated  June 
30, 1907,  provided  that  California  app.  alike  amount 
(app.  by  State,  Mar.  1, 1909);  and  provided  further 
that  all  rights  of  way  be  furnished  U.  S.  free  of 
cost,  10,  2620. 

SURVEYS. 

Sur.  by  commission  along  Sacramento  and 
Feather  Rs.  to  obtain  data  of  movement  of  mining 
debris,  and  for  use  in  preparing  proj.  for  control  of 
Rs.  at  all  stages;  proj,  submitted  June,  1907,  recom. 
app.  of  $400,000  for  direct  imp.  of  Sacramento  and 
Feather  Rs.  toward  controllmg  debris;  such  app. 
again  recom.,  08,  2340,  2343;  09,  2295. 

Made  of  several  sites  for  reservoirs;  also  of  Sacra- 
mento and  Feather  Rs.,  10,  2617. 

Commission  continued  making  minor  surs.  since 
submission  of  proj.  in  1910,  to  obtain  data  in  con- 
nection with  proj.,  and  with  work  of  widening 
Sacramento  R.  near  mouth,  11,  2929. 

R.  by  Cal.  Debris  Com.  in  relation  to  flood  con- 
trol of  the  Sacramento  and  San  Joaquin  Valleys. 
(See  Sacramento  and  San  Joaquin  Rs.)  Recom. 
that  U.  S.  contribute  one-third  and  State  of  Cali- 
fornia two-thirds  of  cost  and  upon  completion 
U.  S.  transfer  all  flood-control  works  to  State  of 
California.  (Lt.  Col.  J.  Biddle,  Capt.  Thos.  H. 
Jackson,  Lt.  C.  T.  Leeds.)    (H.  D.  81,  62d,  1st.) 


UU-6fe)     SAN    JOAQUIN,    TULABE,    AND    SACRAMENTO 
VALLEYS,  CAL.     (Irrigation  of.) 


COMMERCE. 

Statistics,  H.  D.  290,  43d,  1st,  p.  89. 

ENGINEERS. 

CUet  of  Engineers.    B.,  74, 126. 

Boards.  Commission  of  1873.  (See  Plans.)  H. 
D.  290,  43d,  1st,  74,  126.  (Lt.  Col.  Alexander, 
Maj.  Mendell,  and  Prof.  Davidson.) 

ESTIMATES.    (See  Plans.) 

Est.,  irrigation,  $10±  acre,  H.  D.  290,  43d,  1st, 
73, 77. 


LEGISLATION. 

Concerning  irrigation,  H.  D. ; 


10,  43d,  1st,  p.  89. 


PHYSICAL  CHARACTERISTICS. 

Necessity  for  irrigation  in  California,  H.  D.  290, 
43d,  1st,  p.  7.  Influence  of  irrigation  on  the  navi- 
gation of  Rs.,  H.  D.  290,  43d,  1st,  p.  30. 


PLANS.    (See  Estunates.) 

Commission  favored  a  general  system  of  irriga- 
tion, to  be  designed  by  the  U.  S.  or  by  association 
of  capital,  the  work  to  be  under  the  supervision 
of  the  State.  The  board  considered  extensive  irri- 
gating works  could  not  be  built  by  private  enter- 
prise alone,  and  recom.  careful  instrumental  sur. 
before  beginning  the  work,  74,  126,  127.  System 
of  irrigation:  what  is  irrigation?  Existing  and 
hypothetical  canals;  general  considerations,  H.  D, 
290,  43d,  1st,  pp.  27,  34,  37,  38.  History,  descrip- 
tion, and  statistics  of  irrigation  in  foreign  countries, 
H-.  D.  290,  43d,  1st,  p.  40. 

SURVEYS. 

Pre.  reconnoissance; 
43d,  1st,  pp.  5,  26. 


necessity  of  sur.,  H.  D. ! 


Map  of  valleys;  rain  charts  of  U.  S.,  H.  D.,  43d, 
1st,  pp.  6,  92. 
"'  Itch  of  system  at  the  R.  Cavery,  in  the  Madras 


Skel 
Presidency. 
Map  of  tank  system  in  India,  H.  D, 


,  43d,  1st. 


'  App.  by  CaJiforoiS,  Mar.  1, 1909,  for  proj.  of  1910,  and  deposited  in  Treasury  of  TJ.  S.,  July  1, 1911. 


1584       INDEX  TO  EEPOETS;,  CHIEF  OF  ElffGINEEKS,  U.  S.  AKMY,  1866-1912. 


UU-31 


MERCED  RIVER,  CAL. 


COMMERCE. 

Description  of;  small,  93,  3298. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  431. 

In  charge.   Haj.  W.  H.  Eeuer,  1 
3297. 


R.,  93, 


PHYSICAL  CHARACTERISTICS. 

Description  of;  crooked  branch  of  the  San  Joaquin 
E.,  60±  m.  1.,  beading  in  tbe  Yosemite  Valley  and 
emptying  into  the  San  Joaquin  at  Hills  Ferry,  93, 
3297. 

SURVEY. 

Ex.  au.  act  July  13,  1892;  made  by  Mai.  Heuer 
(B.vmfav.),  93,3297. 


UU-33 


TUOLUMNE  RIVER,  CAL. 


COMMERCE. 

Description  of,  1892,  limited,  93, 3300. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  431. 

In  charge.    Maj.  W.  H.  Heuer,  1893. 
3299. 


R.,  93, 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  93,  3299. 

About  100  m.  1.,  drains  area  of  about  1,635  sq.  m., 
and  empties  into  San  Joaquin  R.  near  Grayson. 
Has  min.  flow  of  30  c.  f.  per  second  and  a  max.  flow 
of  22,900  0.  t.  per  second.    93, 3299. 

SUBVEY. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Mag. 
Heuer  (B.  unfav.),  93, 3299. 


UU-33 


STANISLAUS  RIVER,  CAL. 


COMMERCE. 

Description  of,  93,  3303. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  431. 


la  charge. 

3301. 


Maj.  W.  H.  Heuer,  1893.    B.,  93, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93, 3302. 

Tributary  to  Saji  Joaquin  B.,  100  m.  1.  Flows 
through  country  rich  in  raining  and  agriculture. 
Has  min.  flow  of  21  e.  f .  per  second  and  a  max.  flow 
ofll,000o.f.  per  second.    93,3302. 

SUBVEY. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  M^. 
Heuer  (B.  unfav.),  93, 3301. 


UU-45 


MOKELUMNE  RIVER,  CAL. 


APPBOPBIATIONS. 

1884, 

18,500,85,2359. 

1886, 

2,500,86,1924. 

1888, 

2,000,88,2131. 

1892, 

2,500,98,2652. 

1894, 

2,500,96,3298. 

1905, 

2,500,06,2432. 

1907, 

2,500,07,2147. 

1910, 

2,000,10,2359. 

1911, 

5,000,11,2562. 

Total,  30,000 

COMMERCE. 

Productions  of  adjacent  country,  82,  2640. 

Description  of,  93, 3270;  94, 2S32;  95, 3298;  96, 
3194;  01,  608. 

In  1893  there  was  a  saying  for  the  year  of  $50,260  in 
rates  by  the  imp.  of  E.;  in  1894,  J42,000,  94,  2533; 
In  1895,  $41,000,  96, 3298. 

In  1898  there  was  little  or  no  navigation  above 
New  Hope  Landing,  98,  2941. 

Amounted  in  1898  to  about  50,000 1.  an.,  99,  3168. 

Economy  of  water  transportation  on  E.,  04, 644. 

Freightconsists  mostly  of  fresh  vegetables,  canned 

foods,  lumber,  live  stock,  etc.;  1911,  29,000  t,  IZ, 
782, 


CONTRACTS. 

1896.  J.  W.  Ferris,  dr.  30,184 c.y.,  12(iic.y.,  96, 
3194. 

1910.  N.E.Hairis,  leaseof  dr.,  $12Sperdayof 
22hrs.,  10,2359. 


ENGINEERS. 

Chief  of  Engineers.  R.,  81, 324;  8S,318;  8S, 
362;  86,  355;  87,  321;  88,  294;  89,  349;  90,  314; 
91,  395,  399;  93,  372;  93,  427;  94,  399;  95,  437; 
96,  389;  97,  489;  98,  475;  99,  546;  00,  627;  01, 
607;  02,  529;  03,  586;  04,  644;  05,  661;  06,  725; 
07,  745;  08,  792;  09,  828;  10,  920;  11,  976;  18, 
1174-76. 

In  charge: 

Lt.  Col.  G.  H.  Mendell,  1881-85.  R.,  88,  2037; 
87,  2441. 

Capt.  A.  H.  Payson,  1885-87.  E.,  85,  2358;  86, 
1924. 

Maj.  W.  H.  Heuer,  1887-95;  189&-1900.  E.,  88, 
2131;  89,  2486;  90,  2911;  91,  2986,  3133,  3135;  93, 
2651;  93,3269;  94,2531;  96,3297;  98,2941;  99, 
3168;  (Lt.  Col.)  00,  4226. 

,Capt.  C,  E.  Gillette,  1896-«7.  E.,  96,  3193;  97, 
3359, 


rSeepp.  14-22  fori 
Lexplanatlons,  etcj 
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Lt.  Col.  W.  H.  Heuer,  1901-06.  R.,  01, 3419;  08, 
2354;  03, 2193;  fCol.)  04,  3415;  05, 2430;  06, 1968. 

lit.  Col.  John  Biddle,  1907-11.  B.,  07,  2146;  08, 
2225;  09,  2192;  10,  2358;  (Col.)  11,  2562. 

Maj.  S.  A.  Cheney,  1912-.  .B.,  la,  2781. 

Assistants: 

0.  D.  Rhodes.    B.,  83,  2639. 
Lt.  S.  W.  Boessler.    B.,  85, 2359. 
W.  D.  Woodbury.    E.,  91,  3137. 

OBSTBUCTIONS. 

Benson  Ferry  Br.  declared  obstr.  to  narigationi 
04,  3416. 

OFEBATIONS. 

1884-85.  160  snags  and  312  overhanging  trees 
removed  bet.  Bensons  Ferry  and  Snodgrass  Slough, 
85,  2358. 

1885-86.  718  snags,  logs,  and  trees  removed 
from  same  chan.,  86, 1925. 

1886-87.  174  snags  and  183  trees  cut  and  re- 
moved, 87,  2441. 

1888-89.  107  snags  and  72  overhanging  trees 
cleared  from  K.  by  hired  labor,  89,  2486. 

1895-96.  30,184  c.  y.  dr.  from  point  ol  land  op- 
posite New  Hope  Landing  acquired  without  cost  to 
the  U.  S.,  and  a  small  amount  of  revet,  work  done 
to  aid  in  maintaining  the  chan.  dr.  About  2,000 
obstrs.  removed.    96,  3194. 

1903-04.    Repairs  on  snag  boat  Seizer,  04, 3416. 

1905-06.  140  snags  and  other  obstrs.  removed, 
06, 1968. 

1907-08.  Snags  removed,  cutoffs  made,  and 
sand  bars  removed,  08, 2225. 

1909-10.    14,000  c.  y.  dr.  by  leased  dr.,  10, 2359. 

1910-11.  16,000  c.  y.  dr.,  cutting  chan.  through 
sand  bars,  and  removing  overhanging  limbs  and 
trees,  11, 2562. 

1911-12.  Hardpan  reef  across  chan.  at  mouth  of 
Whitakers  Slough  broken  up  by  blasting;  a  clam- 
shell dr.  removed  from  the  chan.  approx.  40,000  c.  y . 
material,  obstr.  snags,  and  about  300  overhanging 
trees;  dr.  of  reclamation  district  No.  551  engaged 
for  work,  after  inviting  proposals,  la,  2781. 


PHTSICAIi  CHABACTEBISTICS. 

Description  of,  83, 2639;  OS,  2430. 

Imp.valuableinfaoilitatingflood control;  general 
condition  better  than  in  previous  years,  11, 2562. 

L.  w.  d.  over  portions  of  reef  at  Wliitakers  Slough 
before  blasting,  5',  and  afterwards  10'  at  1.  w.,  18, 
2781. 

PBIVATE  WOBK. 

$40,000  spent  by  individuals  and  $10,000  by  State 
in  imp.  R.  and  clearing  obstr.,  OS,  2431. 

State  of  California  and  private  parties  did  work 
above  the  Gait-New  Hope  Br.,  the  upper  limit  of 
"present"  proj.,  making  navigable  chan.  2  or  4  m. 
1.,  11,2562. 

Private  parties  constr.  levees  of  material  obtained 
from  the  blasted  hardpan  reef,  13, 2781. 

PBOJECTS. 

By  Lt.  Col.  Mendell,  1881,  Bensons  Ferry  to  Snod- 
grass Slgouh,  10  m.,  removal  of  snags,  logs,  and  simi- 
lar obstr.,  and  also  excavation  of  shoals  near  mouth 
of  theCosumnes;  est.,  $8,260,  83,2639.  Both  forks 
of  the  R.  cleared  to  head  of  navigation,  at  cost  of 
$10,960,  88,  2131.    Proj.  imo.  completed,  89,  2486. 

In  1890  Maj .  Ileuer  proposed  further  imp.  by  clos- 
ing canal  entering  the  R.,  and  dr.  sand  bar  formed 
at  junction,  and  also  one  at  North  Fork,  to  6', 
m.  1.  w.;  also  removal  of  snags  and  overhanging 
trees;  est.,  $9,100,  91, 3135,  3136;  93,  2651. 


SUB  VETS. 

Ex.  au.  act  Mar.  3, 1881;  made,  1881,  by  Lt.  Col. 
Mendell,  83, 2637. 

Au.  act  Sept.  19, 1890;  made,  1890,  by  Maj.  Heuer, 
91,  3135. 

Ex.,  1895,  by  Maj.  Heuer,  above  New  Hope  Land- 
ing to  ascertain  obstr.  in  the  R.,  95,  3298. 

Sur.  of  R.  by  Lt.  Col.  Biddle,  10,  2358. 

Pre.  ex.  and  sur.  au.  act  Feb.  27, 1911,  with  view 
to  its  imp.  from  Gait-New  Hope  Br.  to  a  point  at  or 
near  Woodbridge,  13, 1176. 


UU-53 


GEORGIANA  SLOUGH,  CAL. 


COMMERCE.  PHYSICAL  CHABACTEBISTICS. 

Description  of;   1894,  11,600  t.;   of  sufficient  im-         Description  of;  branch  of  the  Sacramento  R.con- 
portance  to  warrant  a  removal  of  obstr.,  95, 3329.         neoting  it  with  the  Mokelumne  R.,  12±  m.  1.,  and 

a  w.  120'-250';  ample  d.  of  15',  95, 3329. 
ENGINEEBS. 
Chletol  Engineers.    E.,  95,  440.  SUBVETS. 

Ex.  au.  act  Aug.  17,  1894;   made,  1894,  by  Maj. 
In  cbarge.    Maj:  W.  H.  Heuer,  1895.    B.,  95,      Heuei  (B.  lav.  to  removing  obstr.),  95,  3328. 
3228. 

Assistant.    Lt.  G.  D.  Fitch.    E.,  95,  3329. 


UU-55     SACRAMENTO  AND  FEATHER  RIVERS,  CAL. 


Part. 

Title. 

Period. 

Appropriation. 

a 

Sacramento  and  Feather  Rs       

1841-1912 
1896  1901 
1894^1895 

$1,002,000 
90,000 

b 

Sacramento  R.— Mouth  to  city  of  Sacramento 

c 

FeatherR.,Cal 

Total  [See  UU-6  (d.  o.  f.)l 

1,092,000 

30462°— H.  Doc.  740,  63-2 100 
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Part  (a),  UU-35    Sacramento  and  Feather  Rivers,  Cal. 


APPBOPEIATIONS. 

1875, 

tl5, 000,  75,123. 

1878, 

15,000,78,136. 

1879, 

>20,000,  79,216,  1749, 1756. 

1880, 

1  45,000,  80,  2236. 

1881, 

1  60,000,  81,  2472. 

1882, 

250,000,  83,  2534. 

1884, 

40,000,84,2192. 

1888, 

20,000,88,2133. 

1890, 

30,000,90,2916. 

1892, 

150,000,  93,  2664. 

1894, 

116,000,  96,  3306. 

1902, 

25,000,03,2356. 

1904, 

*22,000,O4,3419. 

1907, 

60,000,07,2155. 

1909, 

*25,000,  09,  2201. 

1910, 

30,000,10,2370. 

1911, 

25,000,11,2573. 

1912, 

65,000,  la,  2778. 

Total,  1,002,000  (inol.  $90,000  carried  under 
liead  of  Sacramento  B., 
from  city  of  Sacramento  to 
the  montli,  and  $1,942.07 
reed,  from  sales,  $1,093,- 
942.07,  13,  2778). 

COnCMEBCE. 

R.  d.  sufficient  for  the  "present"  demands  of  C, 
71,  917. 

Rapid  increase  of  C,  76,  ii,  697;  76,  ii,  619. 

Principal  trafDo,  77, 993. 

C.  of  the  E.,  80,  2236. 

Freight  movement  on  the  upper  and  lower  Sacra- 
mento, 93,  2654. 

Description  of,  93,  3274;  94,  2536;  96,  3306;  96, 
3198,  3199,  3201. 

For  10  years  previous  to  1892  no  hoat  had  been 
above  Mcmtosh  Landini;,  and  in  1892-93,  after  the 
removal  of  obstr.,  $1,125  saved  to  shippers  by  the 
low  rates  by  water,  93,  3272. 

Description  of,  Sacramento  E.;  over  141,600 1.  car- 
ried an.  for  10  years  preceding  1899,  above  city  of 
Sacramento;  405,817  t.  below  city,  99,  3178. 

Description  of.  Feather  E.;  average  for  the  3  years 
preceding  1899,  6,096  t.,  99,  3180. 

Large,  varies  according  to  wheat  crop;  slight  fall- 
ing off  during  1903,  04, 647. 

Average  t.  for  11  years  previous  to  1906,  429,628 1., 
06,  726. 

Importance  of  R.  to  surrounding  territory,  09, 
836. 

CONTRACTS. 

1876.  A.  Foster,  removal  of  snags  in  the  Sacra- 
mento E.,  76, 123,  ii,  697;  76,  ii,  618. 

1879.  A.  Foster,  removal  of  snags  in  the  Sacrar 
mento  E.,  79, 1760,  1757.  I.  E.  Eideout,  removal 
of  snags  in  the  Feather  E.,  79, 1750. 

1880.  S.  D.  Stevens,  snag  removal,  $39.60  per 
snag,  SO,  2236.  A.  Foster,  snag  removal,  $55  per 
snag,  80,  2236.  S.  H.  Davis,  snag-boat  constr., 
$29,774,  81,  2472.  A.  Hay,  barge  constr.,  $11,980, 
83, 1971. 

1890.  J.  Simpson,  closing  break  in  levee  by  pile 
and  brush  constr.,  $16,265,  90,  2915. 

1891.  "W.  Elliott,  repair  of  levees,  Z!ii  c.  y.,  91, 
2988. 

1893.  E.  Tibbitts,  closure  of  slough  ($9,862), 
93,  3272.  California  Construction  Co.,  dr.  and 
revet,  work— dr.,  njif  o.  y.,  mattresses,  $1  c.  y.,  r,, 
$3.40  t.  ($47,790),  94,  2536. 

1894.  H.  Tibbitts  &  Co.,  wing-dam  constr. 
($8,275),  96,  3302. 

1896.  Risdon  Iron  &  Locomotive  Works,  boiler 
for  snag  boat,  $2,194,  96,  3301. 

1903.  Darby  Laydon,  repairing  wing  dams  on 
lower  E.,  prices  given,  03,  2194. 

1903.  Gratto  &  Eeimers,  repairing  TJ.  S.  snag 
boat  Seizer,  $10,139.08,  04,  3419. 

1905.  Darby  Laydon  (2  contracts),  repairs  to 
wing  dams  on  lower  E.,  06, 1970. 


1907.  W.  A.  Boole  &  Son,  constr.  of  snag  scow, 
$4,270,  08,  2234. 

1908.  Golden  Gate  Dredging  Co.,  dr.,  4*0  c.  y., 

09,  2200. 

1909.  Lindley  &  Co.,  furnishing  groceries,  etc., 
$1,096.62;  Schmidt  &  Parker  Packmg  Co.,  furnish- 
ing meats,  etc.,  $1,096.75;  Wm.  A.  Curtis,  furnishing 
vegetables,  etc.,  $740.36;  J.  B.  Smith,  furnishing 
coal,  $7.60  t.,  09,  2201. 

ENCEOACHMENTS. 

Injury  to  E.  from  hydraulic  mining,  87,  2444. 

EXGIIVEEBS. 

CUel  of  Engineers.  E.,  70,31,84;  71,97;  7S, 
123;  76,  114;  77,  121;  78,  135;  79,  178;  80,  236, 
236;  81,  321;  83,  316;  83,  327;  84,  331;  85,  362; 
86,  355;  87,  322;  88,  295;  89,  3.50;  90,  314;  91, 
396,  399;  93,  372;  93,  428;  94,  399;  95,  437,  441; 
96,  390,  393;  97,  490;  98,  475;  99,  667;  00,  628; 
01,  608;  03,  530;  03,  587;  04,  645;  05,  652;  06, 
726,732;  07,749;  08,797,800;  09,836,838;  10,927, 
930;  11, 983,  986;  IS,  1166. 

Boards: 

Convened,  San  Francisco,  Feb.  3,  1891,  by  S.  0. 
No.  66,  to  consider  Sacramento  and  Feather  Rs. 
with  view  to  their  future  imp.  B.,.91,  2990. 
(Col.  Mendell,  Maj.  Mackenzie,  and  Gapt.  King- 
man.) 

Convened,  San  Francisco,  Feb.  9,  1891,  by  S.  0. 
No.  56,  to  report  upon  mining  d6bris  question  in 
California.  B.,  91,  2996.  (Lt.  Col.  Benyaurd  and 
Majs.  Heuer  and  Handbury.) 

Convened,  San  Francisco,  by  S.  O.  No.  61,  Deo. 
20, 1894,  to  consider  and  report  upon  imp.  of  Sacra., 
mento  R.  bet.  Red  Blufl  and  Redding.  B.,  96, 
3199.  (Lt.  Col.  Benyaurd,  Maj.  Heuer,  and  Capt 
Gillette.) 

Under  au.  act  lune  3,  1896,  BE.  appointed  by 
S.  O.  No.  18,  July  27,  to  have  charge  of  the  imp.  of 
the  Sacramento  and  Feather  Rs.  and  their  tribu- 
taries, Cal.  (Col.  C.  R.  Suter,  Maj.  Heuer,  and 
Maj.  C.  E.  L.  B.  Davis.)  E.,  98,  2944;  99,  3171. 
Col.  J.  A.  Smith,  Lt.  Col.  Heuer,  and  Lt.  Col.  C.  E. 
L.B.Davis).  E.,01,  3423.  Lt.  Cols.  D.  P.  Heap, 
W.  H.  Heuer,  and  T.  H.  Handbury.  E.,  03,  2356; 
03,  2194;  04,  3417;  06,  2433;  06,  1969.  Lt.  Col. 
John  Biddle,  Maj.  C.  H.  McKinstry,  and  Gapt. 
T.  H.  Jackson.    E.,  07,  2153;  08,  2231;  09,  2199; 

10,  2367;  Col.  John  Biddle,  Maj.  S.  A.  Cheney, 
Capt.  T.  E.  Jackson,  and  Capt.  Chas.  T.  Leeds,  11, 
2569.  Col.  John  Biddle,  Lt.  Col.  T.  H.  Rees,  Lt. 
Col.  C.  H.  McKinstry,  Maj.  S.  A.  Cheney,  and 
Capt.  Chas.  T.  Leeds.    E.,  18,  2776.) 

Act  Mar.  3,  1906,  appoints  board  of  3  Engineer 
officers  to  make  ex.  of  Sacramento,  San  Joaquin; 
and  Feather  Rs.,  with  view  to  controlling  overflow, 
05, 653.  E.,  Sept.  26, 1906,  H.  D.  262,  59th,  1st,  06 
732. 

Ex.  and  sur.  from  Sacramento  to  Red  Bluff; 
recom.  an.  expend,  of  $26,000, 11,  986. 

In  charge: 

Maj.R.S.  Williamson,  1870.    B.,  71,914. 

Maj.  G.  H.  Mendell,  1875-^.  E.,  75,  ii,  696;  76, 
ii,  619;  77,  992;  78,  1294;  79,  1749;  (Lt.  Col.)  80, 
2233;  81, 2470;  83,  2533;  83, 1969;  84, 2191. 

Capt.  A.  H.  Payson,  1885-87.  E.,  85,  2360;  86, 
1926;  87,  2441. 

Maj.  W.  H.  Heuer,  1887-95,  1898-1906.  B.,  88, 
2132;  89,  2486;  90,  2912;  91,  2987;  93,  2652;  93, 
3271:  94,  2633;  95,  3299;  98,  2942;  99,  3169;  (Lt. 
Col.)  00,  4227;  01, 3420;  03,  2366;  (Col.)  03,  2194; 
(Col.)  04, 3417;  06,  2433;  06, 1969. 

Capt.  C.  E.  Gillette,  1896-97.  E.,  96,  3196,  3223; 
97  ^60 

dapt.  T.  H.  Jackson,  1907-11.  E.,  07,  2153;  08, 
2231;  09,  2199;  10, 2369. 

Maj.  S.  A.  Cheney,  1911-.  B.,  11,  2570;  13, 
2776. 


*  Allotment, 


>  Sacramento  R.  only. 


rSee  pp.  14-22  for"! 
Lexplanationa,  etc.J 
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Assistants: 

Lt.  W.  H.  Houer.    B.,  71,  915. 

L.  J.  Le  Conte.    B.,  76,  ii,  700;  79, 17S7. 

Lt.  A.  H.  Payson.    B.,  77, 994. 

Mr.  Bradford,  79, 1752. 

W.  P.  Smith.    B.,  88, 2534. 

Capt.  C.  F.  Pallrey.    B.,  83, 1971. 

Lt.  S .  W.  Eoessler.    B.,  84, 2192. 

A.  Boschke.    B.,  85,2361. 

1st  Lt.  Douglass  MaoArthur,  06,  644;  06,  719. 

Capt.  W.  P.  Stokey;  10, 926;  11, 983. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Heuer,  constr.  of  wing  dams  and  repairs, 
$7  385  71  917. 

By  'l.  J.  Le  Conte,  removal  of  snags,  oonstr.  of 
wing  dams,  and  dr.  Sacramento  E.  bet.  Tehama 
and  Colusa,  151,985,'  75,  ii,  704.  Constr.  of  wing 
dams  and  removal  of  snags  in  the  Feather  R.  bet. 
Marysville  and  Fremont,  S15,785,  75,  ii,  706. 

By  Maj.  Mendell,  amount  required  an.  for  main- 
tainiig  Sacramento  E.,  410,000,  77, 992. 

By  Lt.  Payson,  removal  of  obstr.  in  Georgiana 
Slough,  SIS.OOO,  77,  995. 

By  Maj.  Mendell,  bank  of  brush  and  St.  at  Hea- 
oocks  Shoal,  and  wing  dam  at  Ironhouse  Shoal, 
125,000,  79, 1754. 

LEGISLATION. 

Communications  bet.  Capt.  Payson  and  the 
Atty.  Gen.  with  view  to  regulation  of  hydraulic 
mining,  87, 2444. 

Act  Mar.  3, 1905,  au.  exp.  of  available  balance  of 
app.  for  Sacramento  and  Feather  Rs.,  and  Sacra- 
mento E.  above  and  below  Sacramento,  to  be  used 
on  any  portion  of  said  R.,  05, 2434. 

OBSTBUCTIONS. 

In  1896  an  iron  br.  at  Red  Bluff,  without  draws, 
barred  navigation  above  that  point,  and  2  other 
brs.  existed— one  at  Anderson,  40  m.  above  Eed 
Bluff;  the  other  just  below  the  town  of  Redding— 
both  without  draws,  96, 3199. 

OPEEATIONS. 

Sacramento  Eiver: 
1S75.,76.    180  snags  removed,  76, 114. 
1878-79.    154  snags  removed,  79, 1760. 

Feather  Eiver: 

1875-76.  24  snags  removed,  1,820  1.  f.  wing 
dams  built,  76, 114. 

1878-79.    9  snags  removed,  79, 1750. 

Sacramento  and  Feather  Elvers: 

1879-80.  154  snags  removed  from  E.  bed  by 
contract,  80, 2234. 

1880-81.  336  snags  removed,  clearing  the  E. 
from  Sacramento  Colusa;  724 1.  f.  of  wing  dam  built; 
snag  boat  built  under  contract,  81, 2470.  • 

1881-82.  1,151  snags  removed;  661  trees  felled; 
5  wing  dams  built,  aggregating  950  1.  f.;  2  sunken 
barges  and  1  drawbr.  p.  removed,  83, 2534,  2535. 

188S-83.  1,166  snags  and  249  trees  removed, 
83, 1972. 

1883-84.  1,138  snags  and  35  trees  removed; 
brush  wing  dam  built  at  Moons  Isld.,  and  repairs 
made  on  Calls  Bend  Dam,  84, 2191. 

1884-85.  1,322  snags  and  754  trees  removed; 
dams  strengthened  at  Parrotts  Chute  and  Calls 
Bend;  br.  p.  removed,  86, 2360. 

1885-86.  650  snags  and  139  trees  removed, 
and  as  much  dam  building  done  as  stage  of  water 
rendered  possible,  86, 1926. 

1886-87.  1,029  snags  removed  and  250  trees 
cut  down;  dr.  built  by  contract,  87,  2442,  2443. 

1887-88.  283  snags  removed,  and  550 1.  f .  wing 
dams  built  by  hired  labor,  88,  2132. 

1888-89.  658  snags  removed  by  hired  labor, 
98,  2486. 

1889-90.  Break  in  levee  below  Sacramento 
city  closed  under  contract,  90, 2915. 

1890-91.  855  snags  removed  by  hired  labor;  3 
levee  breaches,  aggregating  480'  1.,  repaired  under 
oontiact,  91, 2938. 


1891-98.  974  snags  removed,  and  636  1.  f.  of 
wing  dams  built  in  the  upper  Sacramento  E.,  93, 
2652. 

1893-93.  Snags  and  other  obstr.  removed 
from  138  m.  of  E.,  and  boat  repaired,  93, 3272. 

1893-94.  Over  900  snags  and  other  obstr.  re- 
moved, 270  1.  f.  wing  dams  built,  94,  2634,  2535;  a 
levee  2,690'  1.  and  15'  w.  built  to  close  Jacob  Slough, 
94,  2535;  238,990  0.  y.  dr.,  and  a  revet,  constr.,  in 
the  formation  of  a  new  mouth  for  the  Yuba,  94, 
2536. 

1894-95.  1,055  1. 1.  wing  dams  built,  684  snags 
and  other  obstr.  removed,  a  wing  dam  constr.  at 
Sacramento  city,  96,  3300;  over  1,000  1.  f.  wing 
dams  constr.  at  Heacock  Shoals,  and  dam  at  JacolS 
Slough  repaired,  95,  3303. 

1895-96.  1,312 1. 1.  wing  dams  built,  over  1,000 
snags  and  other  obstr.  removed,  96,  3196;  and 
levee  at  Parrott  Bend  in  course  of  constr.,  96, 3197. 

1896-97.  About  1,600  snags  and  other  obstr. 
removed,  703  1.  t.  wing  dams  built,  and  snag  boat 
repaired;  Parrott  Bend  levee  completed  and  re- 
paired, and  a  small  wing  dam  constr.  at  Yuba  R. 
near  Daguerre  Pt.,  97,  3360. 

1897-98.  1,469 1.  f.  wing  dams  built,  over  1,000 
snags  and  other  obstr.  removed,  and  dam  at  Parrott 
Bend  repaired,  98,  2942. 

1898-99.  About  1,000  snags,  etc.,  removed, 
and  7  wing  dams  built,  99,  3169,  3182. 

1899-00.  10  wing  dams  built,  and  about  1,000 
siiags,  etc.,  removed,  00, 4227. 

1900-01.  860  snags  and  637  trees  removed  sind 
cut,  and  wing  dam  buSlt  by  U.  S.  boat  crew  on  up- 
per R.,  01,  3421. 

1901-03.  33  wing  dams  constr.  on  lower  R., 
03,  2355. 

1903-03.  Repairs  to  sna^  boat,  748  snags  re- 
moved, 658 1.  f .  wing  dams  built,  and  the  moorings 
of  3  flying  ferries  removed  from  upper  R.;  repairs 
to  wing  dam  and  caving  bank,  and  snags  removed 
from  lower  R.,  03, 2195. 

1903-O4.  Repairs  to  wing  dam  above  Sacra- 
mento; also  to  snag  boat,  04,  3418. 

1904-05.  Repairs  to  wing  dam  and  removal  of 
snags  above  Sacramento,  OS,  2434. 

1906-06.  Removal  of  snags  on  upper  R . ;  repairs 
to  wing  dams  and  removing  obstr.  on  lower  R.,  06, 
1969. 

1906-07.  Two  wing  dams  constr.,  and  snags, 
etc.,  removed  from  upper  R.,  07,  2154. 

1907-08.  Snags  and  other  obstr.  removed  from 
upper  E.  and  new  snag  scow  put  into  commission; 
snags,  etc.,  removed  from  lower  E.,  08,  2232-2233. 

1908-09.  Eepairs  to  snag  boat  and  removing 
obstr.  on  upper  R.;  66,680c.  y.  dr.  from  bar  in  lower 
E..  09,  2200. 

1909-10.  Obstr.  removed  from  lower  and  upper 
E.,  10,  2369. 

1910-11.  17,649  c.  y.  dr.  from  shoal  at  Sacra- 
mento, 2  temporary  wing  dams  constr.,  snags  and 
other  obstr.  removed  from  upper  R.,  and  repairs 
made  to  snag  boat,  11, 2570-72.  29,100  o.  y-  dr.,  11 
wing  dams  built,  and  snags  and  other  obstr.  re- 
moved from  lower  R.,  11,  2671-72. 

1911-13.  44,480  c.  y.  dr.,  3  wing  dams  biiilt, 
and  repairs  made  to  one  on  upper  E.,  13,  2776. 
59  obstr.  removed,  wing  dams  built,  dr.,  etc.,  on 
lower  E.,  13, 2776-77. 


PHYSICAL  CHABACTEEISTICS. 

Sacramento  Eiver: 

Large  number  of  shoals,  71, 915. 

Baiiks  of  R.  covered  with  rich  soil,  71,  915. 

DlSerence  bet.  h.  and  1.  w.,  71,  915. 

Floods,  71, 916. 

Effect  of  tide  on  R.,  75,  ii,  698. 

Velocity  of  current,  79, 1769. 

Table  of  samples  of  sediment,  79, 1752;  method  of 
obtaining,  79, 1757, 1768. 

Feather  River: 
General,  of  Feather  R.,  75,  ii,  705. 
Effect  of  mining  on  the  R.,  78, 1297. 
Of  upper  R.,  80,2237. 
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Sacramento  and  Feather  Rivers: 

Description  of,  93,  3274;  96,  3198,  3199. 

During  1892-93  tlie  flood  stage  was  far  above  tlie 
average  and  of  long  duration,  93, 3274. 

Water-gauge  records,  95,  3306;  97,  3360. 

Description  of  Bear  R.,  a  tributary  of  the  Feather, 

95,  3306. 

l3ata  in  figures  concerning  profile  of  the  Sacra- 
mento R.  from  Sacramento  to  Red  Bluff,  96,  3197. 

Description  of  Sacramento  R.  bet.  Redding  and 
Red  Bluffl,  iie,  3200. 

Description  of  Steamboat  Chan.,  96, 3224. 

Flood  discharge  of  Steamboat  Chan,  considered 
an  important  factor  in  the  entire  drainage  system  of 
the  Sacramento  Valley.    Detailed  description  of, 

96,  3225. 

Description  of,  Sa'cramento,  99,  3173;  Feather, 
99,  3178. 

L.-w.  profile  of  the  Sacramento  R.,  99, 3177. 

BE.  of  1896  satisfied  that  no  permanent  imp.  of 
Feather  R.  at  reasonable  or  advisable  cost  could  be 
made  until  the  flow  of  the  detritus  from  Yuba  and 
Bear  Rs.  would  be  stopped,  99,  3180. 

During  floods  a  very  large  volume  of  water  pours 
over  the  State  of  California  weir  (see  Private  worlc) 
and  thus  relieves  the  levees  on  both  sides  of  the  R., 
00,  4228. 

Constr.  of  wing  dams  has  beneficial  effect  on  water 
d.;  no  1.  w.  since  completion,  01,  3424. 

Chan,  d.,  01,  609;  03,  2195;  09,  836. 

Severe  flood,  1904,  caused  brealc  in  levee  and  large 
damages  to  surrounding  land  by  flooding,  04, 3417. 

Description  of,  after  ex.  made  by  BE.,  05, 2433. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Williamson,  constr.  of  dam  at  Eagle  Nest 
500'  1.  also  one  at  Sutterville  700'  1.,  71, 97. 

By  L.  J.  Le  Conte,  removal  of  snags  and  the 
constr  .of  wing  dams  on  the  Sacramento  and  Feather 
Rs.,  75,  ii,  704,  706. 

By  Maj .  Mendell,  banlc  of  st.  and  brush  2,500'  1.  at 
Heacocks  Shoal,  and  a  wing  dam  300'  1.  at  Irohhouse 
Shoal,  79,  1754.  For  snag  boat  for  upper  R.,  79, 
1755. 

By  State  authorities  for  a  relief  canal  tapping  the 
R.  35  m.  above  city  of  Sacramento,  to  carry  off  the 
flood  waters  and  discharge  them  into  Sulsuu  B.,  79, 
1750. 


PaiVATB     (COEPOBATE     AND     STATE) 
WOBK. 

Wing  dams  and  dr.  by  California  Steam  l^aviga- 
tion  Co.,  71,  97,  916.  Snag  boat  owned  and  oper- 
ated by  the  navigation  company,  76,  ii,  699. 

1876-77.  68  snags  removed  by  private  parties, 
77,  ii.  993. 

Several  wing  dams  built  by  State  of  California 
under  au.  of  Sec.  of  War,  99,  3170. 

Weir  2,000'  1.  built  by  State  of  California  about  15 
m.  above  Sacramento,  00,  4228. 

State  of  California  allotted  $5,000  to  remove  snags 
from  upper  R.,  03,  2195. 

Repairs  to  damaged  levee,  caused  by  flood,  made 
by  State  reclamation  district,  04, 3417. 


PROJEqrs.    (See  Estimates  and  Plans.) 

The  proj.  of  Lt.  Col.  Mendell,  1874,  imp.  of  Sacra- 
mento and  Feather  Rs.,  proposed  snag  removal  and 
wing-dam  constr.  continued  throughout;  the 
amount  app.  from  1880  to  1886, 8445,000.  Imp.  made 
to  include,  in  1880,  the  upper  Sacramento  for  100  m. 
above  Colusa.  Projs.  liave  for  their  object  the  tem- 
porary imp.  of  the  1.  w.  chan.,  and  consist  of  snag- 
ging, dam  constr.,  and  bar  scraping,  carried  on  by 
hired  labor  and  the  U.  S.  snag  boat.  76,  ii,  700; 
80,  2234;  86, 1926. 

In  1891  the  BE.  proposed  fiui;her  imp.  of  Sacra- 
mento and  Feather  Rs.,  (1)  a  specific  an.  app.  of 
J25,000  for  snagging,  wind-dam  constr.,  etc.,  above 
Sacramento  city;  (2)  app.  of  $276,000  for  removal  of 


obstr.  in  the  lower  Sacramento  R.,  and  $25,000  for 
closure  of  Jacobs  Slough  above  Sacramento  city; 
(3)  an  app.  of  $300,000  for  treatment  of  Yuba  R.  at 
and  above  Marysville;  (4)  an.  app.  of  $20,000  for 
imp.  navigable  chan.  of  Feather  R.,  91,  2988,  2989. 

By  Maj.  Heuer,  1892,  existing  proj.  modified  and 
increased  to  include  closure  of  Jacobs  Slough,  a  large 
crevasse  above  city  of  Sacramento;  mainten.  of  nav- 
igation on  Feather  R.  by  means  of  wing  dams  to  re- 
move shoals,  and  constr.  of  new  mouth  for  Yuba  R. 
near  and  above  Marysville,  93,  3271. 

BE.,  1894,  est.  $7,600,000  to  imp.  Sacramento  R. 
bet.  Redding  and  Red  Bluff,  96,  3204. 

BE.,  1896,  est.,  1897,  $280,000  to  imp.  Sacramento 
R.  from  Sacramento  to  mouth  of  the  R.,  98,  2946. 

"Present"  proj.  for  imp.  au.  act  Mar.  3, 1899,  and 
by  subsequent  acts,  provides  for  obtaining  and 
maintaining  d.  of-7'  from  moiithrt  R.  to  Sacramento, 
4'  from  Sacramento  to  Colusa,  and  3'  from  Colusa  to 
Red  Blufl;  est.,  $280,000  and  $25,000  an.  mainten. 
18, 1167. 

Act  July  25,  1912,  modified  proj.  for  upper  Sacra- 
mento R.  to  provide  for  securing  and  maintaining 
4'  from  Sacramento  to  Colusa,  3'  from  Colusa  to 
Chico  Landing,  and  such  d.  as  practicable  from 
Chico  Landing  to  Red  Bluff,  at  an.  cost  of  $25,000, 
13, 1167. 

StJBVEYS. 

Ex.  of  Sacramento  R.  by  Capt.  Willtes,  1841,  79, 
1752. 

Ex.  of  bar  in  Sacramento  R.  by  Lt.  Heuer,  1871, 
71  97.    B.  71  915 

By  L.  J.'Le  Conte,  1875,  B.,  75,  ii,  700. 

Ex.  of  Georgiana  Slough  by  Lt.  Payson,  1877,  77, 
121. 

Of  lower  Sacramento  R.,  imder  direction  of  W.  H. 
Hall,  State  engineer,  by  I.  W.  Smith,  C.  E.,  1878, 
79, 1760. 

Ex.  of  Sacramento  R.  by  L.  J.  Le  Conte.  E» 
1879,  79, 1757. 

Of  Suisim  B.  by  Mr.  Bradford,  1879,  79,  1752. 

Au.  act  Mar.  3, 1879,  79,  179;  made,  1880,  by  Lt. 
Col.  Mendell,  80,  2237. 

Surs.  made,  1892,  by  Ma'.  Heuer,  of  Jacobs  Slough, 
93,  3272,  and  of  Yuba  and  Feather  Rs.,  93,  3273. 

Misc.  surs.  and  borings,  94,  2536;  95,  3301,  3303; 
96,  3196;  97,  3360. 

Ex.  of  Steamboat  Chan,  and  from  its  junction 
thereof  with  Sacramento  R.  to  mouth  of  said  R., 
with  view  to  imp.  and  enlarging  navigable  chan., 
and  to  increasing  capacity  for  flood  discharge,  au. 
act  Aug.  17,  1894;  made  by  Capt.  Gillette,  1896  (E. 
rmfav.),  96,  3223. 

Act  Jime  3, 1896,  required  formation  of  a  BE.,  who 
should  make  surs.  and  exs.  of  Rs.,  and  submit  most 
feasible  plan  for  imp.  of  the  streams,  and  for 
mainten.  of  navigation.    B.,  1898.    99,  3173. 

Ex.  by  board  wifh  view  to  controlling  floods, 
withrecom.  and  cost.  E.,  Sept.  25, 1906  (H.  D.  262, 
59th,  1st),  06,  732. 

Ex.  and  sur.  of  Sacramento  R.,  up  to  Feather  R., 
au.  act  Mar.  2, 1907.  B.,  by  Capt.  Jackson,  1907  and 
1908;  est.,  $67,000  (H.  D.  1123,  60th,  2d),  09,  838. 

Ex.  of  Feather  R.,  up  to  Maiysville,  by  BE.  B., 
Mar.  31,  1909  (H.  D.  76,  61st,  1st)  (unfav.),  09,  834. 

Ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Sacramento 
R.,  from  Sacramento  to  Red  Blufl.  E.  by  BE.,  in- 
cluding report  on  sur.  from  mouth  of  Feather  R.  to 
Chico  Landing,  1909  and  1910.  Recom.  an  expend, 
of  $25,000  bet.  Sacramento  and  Red  Blufl  with  view 
to  Chan.  4',  Sacramento  to  Colusa,  3'  from  Colusa 
to  Chico  Landing,  and  such  d.  as  is  practicable 
from  Chico  Landing  to  Red  Blufl  (H.  D.  76,  62d, 
1st),  10,  930;  11,  986. 

Maps  (H.  D.  262,  59th,  1st;  H.  D.  1123,  60th,  2d): 
Sketch  of  wing  dams,  76,  ii,  619.  Diagram  of 
sediment  bottle,  and  sketch  of  manner  of  collecting 
samples  of  sedimentary  waters,  79,  1757,  1758. 
Sketches  showing  relative  form  and  dimensions  of 
"sand  dunes,"  and  break  in  the  levee,  79, 1759, 1760. 
86, 1927;  96,  3204. 
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Part  (b),  UU-55 


Sacramento  River  from  City  of  Sacramento 
to  tiie  Moutli,  Cal.' 


APPEOPRIATIONS. 

130,000,99,3170. 
60,000,00,4231. 


1900, 


Total,    90,000 

CONTRACTS. 

1899.  City  Street  Improvement  Co.,  wing-dam 
constr.  (piles,  bnisli,  and  St.),  $7,656,  00,  4232. 

1901.  Darby  Lydon,  constr.  wing  dams,  prices 
given,  01,  3426. 

ENGINEERS. 

Clilel  of  Engineers. 


R.,  00,  629;  01,  ( 


Boards.    Board  of  1896  (see  Sacramento  and 
Feather  Bivers,  Cal.).    R.,  00,  4232;  01, 3423. 


In  ebarge.  Lt.  Col.  W.  H.  Heuer,  1899-1901. 
B.,  00,  4230;  01,  3421. 

OPERATIONS. 

1899-00.  3  wing  dams  built  and  1  under  way, 
00,4230. 

1900-01.  8  wing  dams  constr.,  and  35'  exten- 
sion added  to  dam  already  built,  01,  3422. 

PROJECTS. 

By  board  of  1896,  wing  dams  at  shoal  places 
below  Sacramento,  to  be  supple,  by  dr.  if  required, 
at  est.  of  $280,000,  and  mainten.  of  navigation  on 
upper  B.  as  far  as  Bed  Bluff,  by  concentration 
works  and  the  removal  of  snags,  at  an  est.  an.  ex- 
pense of  $25,000,  00,  4233. 


Part  (c),  UU-55 


Feather  River. 


COMMERCE. 

1895,  No.  C.  above  Marysville,  96, 3327. 

ENGINEERS. 

Chief  of  Engineers.    R.,  95,  440. 

In  cliarge.   Maj.  W.  H.  Beuer,  1S9S.   B^  95, 


PHYSICAL  CHARACTERISTICS. 

Description  of;  B.  rises  in  Sierra  Nevada  Mts.; 
flows  s.  to  the  Sacramento  E.;  joins  it  21  m.  above 
Sacramento,  96,  3326. 

SURVEY. 

Ex.  above  Marysville  au.  act  Aug.  17, 1894;  made 
by  Maj.  Heuer  (R.  unfav.),  96,  3326. 


UU-56 


AMERICAN  RIVER,  CAL. 


COMMERCE. 

Unimportant,  96, 3337. 

ENGINEERS. 

Cblet  of  Engineers.    R.,  96,  440. 

In  charge.    Maj.  W.  H.  Heuer,  1895.    R.,  95, 
3335. 

Assistant.    Lt.  H.  Deakyne.    R.,  95, 3337. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95,  3336. 

In  1895  E.  not  considered  navigable.    It -had 


about  15  rapids.  Number  of  bars  existed,  caused 
by  material  washed  into  it  by  mining  operations; 
this  materia]  in  flood  periods  flowed  into  the  Sacra- 
mento, E.,  95,  3336. 

PROJECT. 

In  1895  Mai.  Heuer  est.  $1,077,500  to  prevent  an 
inflow  of  sand  into  the  Sacramento  E.,  96,  3337. 

SURVEYS. 

Ex.  with  view  to  preventing  sand  flow  into  the 
Sacramento  E.,  au.  act  Aug.  17,  1894;  made,  1895, 
by  Maj.  Heuer  (R.  imfav.),  95, 3335. 


UU-59 


YUBA  RIVER,  CAL. 


ENGINEERS. 

Chief  of  Engineers.    R.,  85,  363. 

In  charge.    Capt.  A.  H.  Payson.    R.,  86,  2373. 


SURVEY. 

Ex.  au.  act  July  6,  1884;  made  by  Capt.  Payson 
(R.  unfav.),  85,  2373. 


UU-63(a) 


CLEAR  LAKE,  CAL. 


ENGINEERS. 

Chief  of  Engineers.    R.,  84,  334. 

In  charge.    Lt.  Col.  G.  H.  Mendell.    R.,  84, 
2210. 

Assistant.    Lt.  C.  ¥.  Palfrey.    R.,  84,  2210. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  84,  2211. 

SURVEY. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Col.  Mendell 
(R.  unfav.),  84,  2210.' 


1  Continued,  after  1901,  imder  head  of  Sacramento  and  Feather  Bs. 
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VV.— 1st  PORTLAND,  OREG.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office,  1st  District,' 
Portland,  Oreg. 


V7   1 

W  3 
VV  3 
W  4 
W  5 
W  6 
W  7 
W  8 
VV  9 
WIO 
Wll 
WIS 
W13 
W14 
WIS 
W16 
W17 
WIS 
W19 
W20 
W31 
W38 
W33 
W34 
W86 
W36 
W37 
W38 
W39 
W30 
W31 
VV33 
VV33 
W34 
W35 
W36 
W37 
W38 
VV39 
W40 
W41 
VV43 
VV43 
W44 
W45 

W4e 

W47 

VV48 


Pacific  Ocean. 

Klamath  Lake,  Oreg.  (TT  191) 

Wood  K.,  Oreg.  (3) 

Chetco  Cove,  Oreg.  (1) 

Ctaetco  R.,  Oreg.  (4) 

Pistol  B.,  Oreg.  (1) 

Hunter  Cove,  Oreg.  (1) 

Bogue  B.,  Oreg.  (1) 

Illinois  E.,  Oreg.  (8) 

Port  Orford,  Oreg.  (1) 

Coqullle  R.  Entrance,  Oieg.  (1) 

CoqulUe  E.,  Oreg.  (11) 

North  Fork  ot  Coqullle  E.,  Oreg.  (IS) 

Beaver  Slough,  Oreg.  (18) 

Randolph  Slough,  Oreg.  (IS) 

Coos  B.,  Oreg.  (1) 

South  Slough,  Oreg.  (16) 

Pony  Slough,  Oreg.  (16) 

MiU  Slough,  Oreg.  (16) 

Coal  Bank  Slough,  Oreg.  (16) 

Isthmus  Slough,  Oreg.  (16) 

Catching  Slough,  Oreg.  (16) 

Coos  B.,  Oreg.  (16) 

Coos  E.,  North  Fork,  Oreg.  (S3) 

Coos  E.,  South  Fork,  Oreg.  (S3) 

WUlanch  Slough,  Oreg.  (16) 

Kentuck  Slough,  Oreg.  (16) 

Haynes  Slough,  Oreg.  (16) 

North  Slough,  Oreg.  (16) 

Umpqua  B.  Entrance,  Oreg.  (1) 

Winchester  B.,  Oreg.  (30) 

Umpqua  E.,  Oreg.  (31) 

Schofleld  B.,  Oreg.  (33) 

Smith  R.,  Oreg.  (33) 

Otter  Cr.,  Oreg.  (34) 

Sluslavr  R.  Entrance,  Oreg.  (1) 

Siuslaw  E.,  Oreg.  (36) 

South  Slough,  Oreg.  (37) 

Duncan  Slough,  Oreg.  (37) 

North  Fork,  Siuslaw  E.,  Oreg.  (37) 

AIseaB.,  Oreg.  (1) 

Alsea  B.,  Oreg.  (41) 

Indian  Slough,  Oreg.  (41) 

Taqulna  B.,  Oreg.  (1) 

Taqulna  B.,  Oreg.  (44) 

Kings  Slough,  Oreg.  (44) 

Pool  Slough,  Oreg.  (45) 

Big  Flk  R.,  Oreg.  (45) 


W  49  OlaUa  Slough,  Oreg.  (45) 

W  50  Depot  Slough,  Oreg.  (45) 

W  51  MiU  Four  Slough,  Oreg.  (45) 

W  53  Boone  Slough,  Oreg.  (45) 

W  63  SUets  B.,  Oreg.  (1) 

W  54  SUetz  B.,  Oreg.  (53) 

W  65  Scow  Slough,  Oreg.  (64) 

W  66  Salmon  B.,  Oreg.  (1) 

VV  67  Nestucca  B.,  Oreg.  (1) 

VV  68  Nestucca  E.,  Oreg.  (67) 

W  59  Little  Nestucca  B.,  Oreg.  (58) 

W  60  Netarts  B.,  Oreg.  (1) 

W  61  TUlamook  B.,  Oreg.  (1) 

W  63  Hoquarten  Slough,  Oreg.  (61) 

W  63  Tillamook  B.,  Oreg.  (6S) 

VV  64  Trask  B.,  Oreg.  (63) 

W  65  Dougherty  Slough,  Oreg.  (63) 

W  66  WUson  E.,  Oreg.  (61) 

W  67  Kilchls  B.,  Oreg.  (61) 

W  68  Miami  E.,  Oreg.  (61) 

W  69  Nehalem  B.,  Oreg.  (1) 

W  70  Nehalem  E.,  Oreg.  (69) 

W  71  Nehalem  B.,  North  Fork,  Oreg.  (70) 

VV  73  Boones  Slough,  Oreg.  (70) 

VV  73  Necanicum  R.,  Oreg.  (1) 

W  74  Wauhanna  B.,  Oreg.  (73) 

W  75  Neacoxle  E.,  Oreg.  (73) 

W  76  sCoiumbia  B.,  Oreg.  and  Wash.  (1) 

(see  WW) 
(Tributary  waters  of  Columbia  from 

the  moutb  to  Willamette  R.  are  listed 

on  p.  1615.) 
W  77  2  Oregon   Slough  (N.    Portland    H.), 

Oreg.  (76) 
W  78  zsandy  E.,  Oreg.  (76) 
VV  79  2Hood  E.,  Oreg.  (76) 
W  80  Deschutes  B.,  Oreg.  (76) 
VV  81  John  Day  E.,  Oreg.  (76) 
VV  83  UmatiUa  E.,  Oreg.  (76) 
W  83  WaUa  WaUa  B.,  Oreg.  and  Wash.  (76) 
W  84  Snake  E.,  Oreg.,  Wash.,  and  Idaho 

(76) 
W  85  Grande  Eonde  B.,  Oreg.  and  Wash. 

(84) 
VT  86  Inmaha  E.,  Oreg.  (84) 
VV  87  Powder  E.,  Oreg.  (84) 
W  88  Melheur  E.,  Oreg.  (84) 
W  89  Owyhee  B.,  Oreg.  (84) 


1  This  engineering  district  does  not  have  jurisdiction  over  the  waters  of  the  Coliunbia  River  below 
the  mouth  of  the  Willamette,  which  is  in  the  2d  Portland  district,  nor  Columbia  River  above  the  mouth  of 
the  Snake,  which  is  in  the  Seattle  district.  Columbia  Slough,  a  branch  ot  the  Willamette  River,  at  its 
mouth,  is  in  the  1st  Portland  district. 

'  The  Clolumbia  watershed,  from  the  mouth  to  Willamette  R.  is  in  charge  of  the  2d  Portland  office, 
see  p.  1615. 
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VV  90  Boise  R.,  Idaho  (84) 

W  91  Weiser  B.,  Idaho  (84) 

VV  93  Salmon  B.,  Idaho  (84) 

VV  93  Clearwater  B.,  Idaho  (84) 

VV  94  Clearwater  E.,   South   Fork,    Idaho 

(93) 
VV  95  Clearwater  B.,   Middle   Fork,  Idaho 

(93) 
W  96  Clearwater   B.,    North  Fork,   Idaho 

(93) 


VV    97  Palouse  B.,  Wash,  and  Idaho  (84) 

(Tributaries  of  Columbia  E.  above 
Snake  R.  are  listed  on  p.  1656. 

(The  following  tributaries  are  on  the 
right  bank  of  the  Columbia  between 
Snake  R.  and  Willamette  R.) 
W    98  Klickitat  B.,  Wash.  (76) 
W   99  Wind  E.,  Wash.  (76) 
VV  100  White  Salmon  B.,  Wash.  (78) 
W  101  Washougal  B.,  Wash.  (76) 
VV  loa  La  Camas  Slough,  Wash.  (76) 


W-l(a)     OREGON  AND  WASmNGTON,  COAST  OF.    (Dredg- 
ing plant.) 


APPBOPBIATION. 

1907,  JtlOO.OOO,  07,  2168. 

CONTEACTS. 

1908.  Portland  Iron  Works,  constr.  and  deliv- 
ering one  18"  hydraulic  dr.,  $81,274,  with  extra  parts 
08,  2244. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  04, 663;  05,668;  06, 
743;  07,758;  08,806;  09,844;  10,938. 

In  charge: 

Maj.  W.  C.  Langfltt,  1904-05.  E.,  04,  3468;  05, 
2454. 

Lt.  Col.  S.  W.  Eoessler,  1906-08.  B.,  06,  1984; 
07,  2168;  08,  2243. 

Maj.  J.  F.  Molndoe,  1909.    B.,  09,  2211. 

Maj.  J.  J.  Morrow,  1910.    B.,  10,  2380. 

OPBEATIONS. 

1907-08.  Hull  launched  and  considerable  prog- 
ress made  on  machinery,  08, 2243. 

1908-09.  Dr.  completed  and  towed  to  Coos  B ., 
where  operations  were  in  progress,  09, 2211. 

1909-10.  After  completion  of  work  for  private 
interests  at  Coos  B.,  dr.  worked  from  July  1  to  Sept. 
3,  excavating  in  chan.  bet.  Standard  Oil  Dock  and 
North  Bend;  dr.  528,644  c.  y.  oyster  shells,  sand  and 
clay,  10, 2380-2381. 


PHYSICAL  CHAEACTEBISTICS. 

Navigation  of  various  Hs.  on  coast  often  delayed 
by  formation  of  shoals,  material  being  of  a  nature 
that  it  could  not  be  easily  handled  with  dipper  drs., 
06,  743. 

PEIVATE  WOBK. 

Funds  subscribed  by  C.  interests  of  Coos  B.,  oper- 
ated the  plant  by  hired  labor  up  to  May  1, 1909, 10, 
939. 

PBOJECTS. 

New  proj.,  based  on  letter  by  DO.,  June  7,  1904, 
approv.  by  Chief  of  Engineers,  an.  constr.  of  dr. 
want  by  TJ.  S.  for  Tillamook  B.  and  Bar,  Yaquina 
B.,  Siuslaw  R.,  Coos  B.  and  H.  (incl.  Coos  R.),  and 
CoquiUe  R.,  Oreg.;  est.,  tSO,000  for  1  dipper  and 
suction  dr.  with  2  dump  scows,  04,  3469.  Est.  in- 
creased to  $60,000,  06,  1984;  -to  8100,000,  and  au. 
obtained  for  expert  to  prepare  plans,  etc.,  07, 2168. 

E.  by  Chief  of  Engmeers  concurring  in  revised 
est.  of  $100,000  for  a  18"  suction  dr.  (R.  and  H. 
Com.,  D.  45,  61st,  2d.) 

Cost  of  operation  and  mainten.  of  dr.  est.  at  $5,000 
per  month  for  first  3  years  and  $6,000  per  month 
thereafter,  08,  807. 

Br.  named  Oregon,  10,  2380. 


W-3(a) 


LINK  RIVER,  OREG. 


ENGINEEBS. 

Chief  of  Engineers.  B.,  88, 304. 

In  charge.    Capt.  C.  F.  Powell,  1887.    E.,  88, 
2179. 


PHYSICAL  CHAEACTEBISTICS. 

Description  of,  88, 2179. 

STJEVEY. 

Ex.  au.  act  Aug.  5, 1886,  87, 330;  made,  1887,  by 
Capt.  Powell  (E.  unfav.),  88, 2179. 


W-3 

ENGINEEBS. 

Chief  of  Engineers. 


WOOD  RIVER,  OREG. 


B.,  88,  304;  10,  950. 


In  charge: 

Capt.  C.  F.  Powell,  1887-88.    B.,  88, 2177. 
Maj.  J.  B.  Cavanaugh,  10,  950. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  88, 2178. 


SUBVEY. 

Ex.  au.  act  Aug.  5, 1886,  87, 330;  made,  1887,  by 
Capt.  Powell  (B.  unfav.),  88, 2177. 

Pre.  ex.  au.  act  Mar.  3, 1909,  from  Elamath  Lake 
to  head  of  navigation.  B.  by  Maj.  Cavanaugh, 
Nov.  3, 1909  (H.  D.  477,  61st,  2d)  (unfav.),  10,  950. 
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W-4(a) 


MACK  ABCH,  OREG. 


ENGINEERS. 

Cblet  ot  Engineers. 


,  77, 1053. 


Boards.  For  the  Pacific  coast,  met  Aug.,  1876, 
to  "ex.  the  Hs.  of  Mendocino,  Humboldt  B.,  Trini- 
dad, and  Crescent  City,  Gal.,  with  view  of  estab. 
break'r  and  H.  of  refuge."  Board  reported  H.  at 
Mack  Arch,  Oreg.,  would  be  small,  but  tolerably 
secure.  R.,  77, 1054.  (Lt.  Cols.  Williamson,  Alex- 
ander, and  Stewart,  and  Maj.  Mendell.) 


PHYSICAL  CHARACTERISTICS. 

Details:  A  few  m.  u.  of  lat.  42"  (or  n.  boundary  of 
Cal.),  77, 1053. 

ESTIMATES. 

By  BE.,  break'r,  $5,748,875,  77, 1059. 


VV-5 


CHETCO  RIVER,  OREG. 


COMMERCE. 

Inappreciable,  93, 3430. 

ENGINEERS. 

Chief  of  Engineers.    R.,  93,  444. 


In  cbarge. 

3429. 


Capt.  T.  W.  Symons,  1893.    R.,  93, 


Assistant.    Lt.  F.  B.  Shunk.    R.,  93, 3431. 


PHYSICAL  CHARACTERISTICS. 

Small  stream  entering  the  Paoiflc  Ocean  about  3 
m.  n.  of  the  boundary  line  bet.  Oregon  and  Cali- 
fornia, about  30  or  35  m.  1.;  practically  no  tidal  com- 
partment, and  its  greatest  w.  at  the  mouth  60',  93, 
3430. 

SCR  VET. 

Ex.  au.  act  July  13,  1892;  made,  1892,  by  Capt. 
Symons  (R.  unfav.),  93, 3429. 


W-8 


ROGUE  RIVER,  OREG. 


COMMERCE. 

No  C.  to  be  benefited,  79, 1858, 1860-1863. 
Dangerous  character  of  adjacent  coast,  79, 1858. 
Description  of,  interested,  93, 3434. 

ENGINEERS. 

Chief  of  Engineers.    R.,  78, 139;  79, 183;  93, 

445. 

In  charge: 

Maj.  J.  M.  Wilson.    R.,  79, 1823. 
Maj.  G.  L.  Gillespie.    R.,  79, 1856. 
Capt.  T.  W.  Symons,  1893.    R.,  93,  3433. 

Assistants: 

P.  G.  Eastwiok.    R.,  79, 1858. 

U.  F.  E.  Shunk.    R.,  93,  3435. 

PHYSICAL  CHARACTERISTICS. 

Description,  79, 1823, 1824, 1857-1863;  93, 3433. 
High  fieshets,  79, 1861, 1862. 


Discharge  of  K.,  79, 1862. 

Mineral  deposit,  79, 1861. 

In  1892  the  E.  and  valley  was  thought  second  in 
importance  only  to  the  Willamette  E.  and  valley 
in  w.  Oregon.  R.  drains  the  w.  slope  of  the  Cascade 
Mts.  into  the  Pacific  Ocean,  is  about  300  m.  1.,  and 
not  navigable.  Grants  Pass  is  a  town  at  the  head 
of  Eogue  R.  Valley.    93,  3434. 

PLAN. 

By  P.  G.  Eastwiok,  1879,  removal  of  r.  and  gravel 
from  rapids  and  shoals  and  building  900 1.  f .  of  wing 
dam;  est.,  118,600.  Maj.  Gillespie  did  not  advise 
imp.    79,1863. 

StlRVETS. 

By  Maj.  Wilson,  ex.,  mouth  to  Scottsburg,  78, 

By  P.  G.  Eastwiok,  pre.  ex.,  79, 183,  1856. 
Ex.  Grants  Pass  to  mouth,  au.  act  July  13,  1892; 
made,  1892,  by  Capt.  Symons  (R.  unfav.),  93, 3433. 


W-10 


PORT  ORFORD,  OREG. 


COMMERCE. 

Availability  as  a  H.  of  refuge,  73, 1126;  77, 1064: 
79,  1805,  1806. 

Description  of,  95, 3497. 

In  1895  the  imports  were  limited;  exports,  $64,- 
730,  95,  3498. 

In  1898  C.  insignificant  when  compared  with  the 
large  sum  required  to  adequately  protect  the  H. 
from  storms,  98, 3006. 

ENGINEERS. 

Chief  of  Engineers.  R.,  73, 107;  77, 123;  78, 
139;  79,  183;  91,  411;  95,  458;  96,  393:  97,  494; 
98,  479,  502;  99,  562;  00,  634. 

Boards: 

Convened,  1876,  to  ex.  various  Hs.,  with  view  to 
estab.  H.  of  refuge;  reported  main  objection  the 
great  d.  of  water  on  the  line  of  proposed  break'r, 
and  also  presence  of  Orford  Reef  off  the  coast, 


making  the  approach  from  the  n.  dangerous.  R. 
77,  1054.  (Lt.  Cols.  Williamson,  Alexander,  and 
Stewart,  and  Maj.  Mendell.) 

Convened,  San  Francisco,  Oct.  27, 1890,  by  S.  O. 
No.  66,  to  consider  and  report  upon  the  proposed 
H.  of  refuge  at  Port  Orford,  Oreg.  R.,  91,  3305. 
(Col.  Mendell,  Maj.  Handbury,  and  Capt.  Symons.) 

In  charge: 

Maj.  H.  M.  Robert,  1872.    R.,  73, 1123. 

Maj.  J.  M.  Wilson,  1878.    R.,  79, 1802. 

Capt.  T.  W.  Symons,  1895.    B.,  95,  3491. 

Capt.  W.  L.  Fisk,  1896-98.  K.,  96,  3228;  97, 
3379;  (Maj.)  98, 2958,  3003. 

Capt.  W.  W.  Harts,  1899-1901.  R..  99, 3199;  00, 
4265. 

Assistants: 

F.  H.  West,  73, 1123. 

J.  G.  KeUey.    R.,  9S,  3500. 
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PHYSICAL  CHABACTEBISTICS. 

General,  73, 1123,  1128;  79, 1803,  1805;  95,  3493. 

Eocky  islets  of  the  coast,  77, 1054;  79, 1803. 

Tides,  79, 1803. 

Gales,  79, 1805. 

Resources  of  interior  country,  79, 1806. 

Port  Orford  an  open  roadstead  and  village  on 
coast  of  Oregon,  51J  m.  from  Oregon  and  California 
boimdary  line.  Wide  open  to  sea  to  the  s.,  direc- 
tion from  which  comes  the  worst  storms,  95,  3493. 

PLANS. 

By  Maj.  Robert,  constr.  of  break'r,  600  y.  1.,  in 
10  fathoms  of  water;  purchase  of  land  and  the 
constr.  of  a  narrow-gauge  RE.  to  facilitate  the 
process  of  constr.;  est.,  $2,902,000,  73, 1127-1129. 

BE.,  1876,  break'r,  about  1  m.  in  1.,  to  protect 
H.  from  s.  and  sw.  gales;  est.,  $10,507,343,  77, 1054. 

By  Maj.  Wilson,  constr.  of  break'r,  2,000'  1.;  est., 
$3,427,000,  which  could  be  extended  to  6,000'  If 
necessary;  est.,  $9,405,000,  79, 1804,  1805. 

For  plans  and  est.  considered  by  the  board,  see 
91, 3306. 


PBOJECTS. 

In  1895  Capt.  Symons  est.  $364,264  or  $511,754  to 
constr.  wharves  for  C.  purposes,  95, 3495-3496. 

By  Capt.  Symons,  1895,  constr.  wharf  300'  1.  of 
r.,  etc.,  from  Graveyard  Pt.  for  C.  shipping  pur- 
poses; est.,  $203,366,  95,3496. 

Capt.  Harts,  1900,  reported  that  existing  wharf 
conditions  accommodafions  were  ample  for  "pres- 
ent" and  prospective  needs.  Chief  of  Engineers 
directed  that  all  work  be  suspended,  00, 4266. 


SUBVETS. 

By  Maj.  Robert,  1872.    B.,  73, 1123. 

By  Maj.  Wilson,  1878.    K.,  79, 1802. 

Ex.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons,  91,  3305. 

Sur.  with  view  to  imp.  place  and  making  it  H. 
of  refuge  au.  act  Aug.  17,  1894;  made  by  Capt. 
Symons,  1895  (see  Projects),  95,  3491. 

Sur.  with  est.  of  cost  of  imp.  and  importance  of 
place  to  shipping  and  C,  au.  act  June  3,  1896;  B. 
(unfav.),  1898,  by  Capt.  Fisk,  98,  3003. 


W-12 


COQUILLE  RIVER,  OREG. 


Part. 

Title. 

Period. 

Appropri- 
ation. 

1873-1912 
1892-1902 

$411,000 
31,000 

b 

Total 

442,000 

Part  (a),  W-13  Coquille  River,  Oreg. 


APPBOPEIATIONS. 

1880,  $10,000,80,241. 
10,000,83,2683. 
10,000,84,2271. 
20,000,86,2004. 
25,000,88,2140. 
30,000,90,2927. 
26,000,93,2665. 
20,000,  96,  3344. 
20,000,  96,  3229. 
40,000,99,3201. 
30,000,03,2364. 
56,000,05,2443. 
60,000,07,2158. 
66,000,10,2372. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


1902, 
1905, 
1907, 
1910, 


Total,  411,000  (incl.  $10.45  received  from  sales, 
$411,010.45,  13,  2785). 
COMMEBCE. 

Methods  of  transportation,  74,  ii,  366;  79, 1807, 
1809. 

Description  of,  79, 1808;  85,  2401. 

Increasing  at  1900,  00,  638. 

Principal  articles,  lumber  and  coal  taken  to  San 
Francisco  by  small  vessels  for  market,  01, 615. 

R.  and  ocean  form  only  means  for  transportation, 
04, 652. 

Imp.  increases  carrying  capacity  of  vessels  and 
has  effect  of  reducing  freight  rates,  09, 839;  10, 931; 
13, 1178. 

Tonnage,  1911, 130,781 1.,  13, 1178. 

CONTRACTS. 

1891.  W.  R.  Panter,  piles,  5*  1.  f.  E.  Fahy, 
lease  of  quarry,  $100  per  an.  Capt.  Parker,  furnishing 
scows  and  steamboat,  and  towmg  r.  from  the  quarry 
to  the  wharf,  $1  c.  y.,  91, 3147. 


1895.  Nickum  &  Jacobsen,  j.  constr.;  piles,  84: 
1.  f.;  lumber,  $9.60  1,000';  ironwork,  3  and  4St  lb.; 
brush  mattresses,  36t  c.  y.^  st.,  58it  t.;  95,  3346. 

1896.  D.  Kern,  j.  constr.;  piles,  85i|;  1.  f.;  lum- 
ber, $9 1,000';  ironwork,  3, 4,  and  54:  lb.;  mattresses, 
36(5  c.  y.;  St.,  63i{  t.;  97,  3382. 

1899.  J.  Kieman,  ].  constr.  and  tramway  re- 
pair (piles,  lumber,  ironwork,  mattresses,  St.), 
$33,568,  00,  4270. 

1903.  John  Eiemaa,  extending  n.  j.  seaward 
about  655',  building  tramway  that  distance  on  line 
of  work,  laying  foundation  mattresses  of  brush  f  as- 
cines,  andenrookingn.  j.;  weights  of  st.  given;  con- 
tractor allowed  use  of  17.  S.  plant;  John  Kieman 
(supple.),  for  rebuilding  Parker  Wliarf  and  extend- 
ing smgle  trackfrom  it  to  n.  j.,  03, 2206,  2208.  John 
Kieman,  to  secure  and  transfer  to  the  U.  S.  right  of 
way  and  occupancy  of  certain  land  in  addition  to 
repair  of  wharf;  price  of  all  supple,  work,  $1,300, 
04,  3438. 

1905.  John  Kieman,  mattress,  pile  and  r.  work, 
n.  j.,  r.  to  be  taken  from  Tapper  Rock  quarry  near 
Bandon,  prices  listed,  06, 1974, 1975. 

1907.  Robert  WakeBeld,  j.  work  (n.  j.),  prices 
listed,  07, 2158,  2159. 

1911.  Chris  &  Nels  Rasmussen,  hiie  and  lease 
of  1  room,  $7.60  per  month,  13, 2785. 


ENGINEERS. 

Cblcf  ot  Engineers.  B.,  73, 108;  74, 118;  78, 
139;  79,  183;  80,  241;  81,  330;  83,  322;  83,  336; 
84,  339;  85,  366;  86,  362;  87,  325,  330;  88,  296; 
89,  363;  90,  317;  91,  399;  93,  375;  93,  432;  94, 
402;  95,  441;  96,  394;  97,  495;  98,  480;  99,  663; 
00,  636;  01,  614;  03,  535;  03,  693;  04,  661,  663; 
05,  657,  668;  08,  732,  743;  07,  751,  768;  08,  800, 
806;  09, 838;  10, 930,  950;  11, 987;  13, 1176. 


r  See  pp.  14-22  for  I 
Lexplanatlons,  etc.  J 
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In  charge: 

Maj.  H.  M.  Robert,  1873;  73, 108.    R.,  74,  ii,  364. 

Mai.  N.  Michler,  1874;  74, 117.    R,  74,  ii,  364. 

Maj.J.M.WUson,  1878-79;  78,139;  79,183.  R., 
79, 1806. 

Maj.  G.  L.  GiUespie,  1880-82.    R.,  81,  2696. 

Capt.  C.  F.  Powell,  1882-87.  R.,  88,  2682;  83, 
2068;  84,  2270;  85,  2398;  86,  2003;  87,  2458,  2498. 

Capt.  W.  Young,  1888-90.    R.,  88, 2137;  89,2503. 

Capt.  T.  W.  Symons,  1890-95.  R.,  90,  2924;  91, 
3146;  99,  2662;  93, 3324;  94,  2553;  95,  3344. 

Capt.  W.  L.  Fisk,  1896-98.  E.,  96,  3228;  97, 
3380;  (Mai.)  98,  29S8. 

Capt.  Harts,  1899-1901.    R.,  99, 3200;  00,  4266. 

Capt.  W.  C.  Langfltt,  1901-05.  R.,  01,  3464;  OS, 
2363;  (Maj.)  03,  2205;  04,  3436;  05,  2441, 

Lt.  Col.  S.  W.  Roessler,  1906-08.  R.,  06,  1973, 
1984;  07,  2157,  2168;  08,  2235,  2243. 

Maj.  J.  F.  Mclndoe,  1909.    R.,  09,  2203. 

Maj.  Jay  J.  Morrow,  1910-.  R,  10,  2371;  11, 
2575;  13,  2783. 

C.  M.  Bolton,  79, 1806.    R.,  79, 1809. 
R.  S.  Littlefleld.    R.,  81,  2598;    83,  2070;    85, 
2400;  93,  2667;  93, 3326;  94,  2556;  95,  3346. 
J.  S.  Folhemus.    R.,  96,  3230. 
Capt.  A.  A.  Fries,  06,  732. 
Capt.  Henry  H.  Robert,  12, 1176. 

ESTEMATES. 

By  Maj.  Michler,  canal  from  Low's  place  to  Coos 
B.,  $349,692,  74,  ii,  368. 

By  Maj.  Wilson,  dams  and  training  walls  at 
mouth,  $164,200,  79, 1808, 1810. 

OPERATIONS. 

1880-81.  50  1.  f.  of  riprap  j.,  with  central  core 
of  timber  boxes  constr.,  81,  2597. 

1881-83.  Addition  of  100  1.  t.  to  j,  and  tem- 
porary elevatbn  to  high-water  line  by  addition' of 
plank  parapet;  cribs  riprapped,  83,  2682,  2683. 

1883-83.  Jetty  extended  by  370  1.  f.  piling  and 
68 1.  f.  riprap,  83,  2069. 

1884-85.  442  1.  f.  close  piling  driven;  860  c.  y. 
St.  ballast  quarried  and  placed  in  j.,  85,  2399. 

1886-87.    Extension  of  pile  j.  to  1,626',  87, 2458. 

1887-88.  Jetty  extended  300 1. 1.  by  14,235  1. 1. 
of  piling  and  3,384  c.  y.  of  St.,  88, 2138. 

1888-89.  4,000  c.  y.  St.  qilarried  and  placed  in 
j.,  and  1,944'  of  tramway  built,  89,  2504. 

1889-90.  Rock  removed  and  snagging,  90, 
2925. 

1890-91.  327  snags  and  69  scow  loads  of  drift 
cleared  from  the  R.:  plant  repaired  for  extension  of 
n.j.,  91,3147. 

1891-93.  1,500  c.  y.  st.  placed  in  j.;  erection  of 
buildings  and  constr.  of  plant,  93, 2663. 

1893-93.  N.  and  s.  js.  strengthened  and  re- 
paired, 93,  3325. 

1893-94.  S.  j.  strengthened  and  n.  j.  repaired, 
94,  2656. 

1894-95.  Preparations  made  for  commence- 
ment of  j.  constr.,  95,  3346. 

1895-96.  S.  j.  strengthened  and  extended  224', 
96,  3229. 

1896-97.  Extension  of  s.  j.  in  progress.  97, 
3381. 

1897-98.  In  connection  with  previous  'ear,  s.  j 
extended  270'  (total  1.  of  j.,  2,387'),  98,  2969. 

1899-00.  8.  j.  tramway  repaired  and  ex- 
tended. 19,739  short  t.  St.  placed  m  j.  Unsuccess- 
ful attempt  made  to  remove  large  r.    00, 4267-4269. 

1900-01.  S.  j.,  2,700'  1.,  n.  j.  tramway  and  n.  j., 
each  610'  1.,  completed;  costs  and  quantities  of 
materials  placed  in  esich  with  deductions  for  rent  of 
V.  S.  plant  by  contractor,  inspection,  etc.,  given, 
01, 3464,  3466.  Brush  mattresses  placed  as  founda- 
tions for  n.  j.  and  tramway  described,  01,  3465. 
Method  of  depositing  st.  taken  from  Tupper  Rock 
described,  01, 3465,  3466.  Since  rebuildmg  of  n.  j., 
d.  in  new  bar  chan.  has  ranged  from  7'  to  13'  at 
m.  1.  t.;  attempt  to  remove  chan.  r.  by  smface 
blasting  failed,  01, 3466. 

1903-03.  Quantities  of  materials  placed  in  n.  j. 
given;  placing  of  these  resulted  in  extension  of  n.  j. 
360'  in  partly  completed  state,  03, 2206. 


1903-04.  Quantities  of  material  placed  in  n.  j. 
given;  placing  of  these  resulted  in  extension  of  n.  j. 
seaward  195';  contract  completed;  total  1.  of  n.  j. 
now  1,065';  515'  to  be  constr.,  04,  3436. 

1904-05.  Repairs  to  and  mainten.  of  plant,  and 
constr.  of  sur.  boat;  some  of  plant  from  Siuslaw  E. 
added,  06,  2442. 

1905-06.  Tramway,  with  j.,  rebuilt  and  ex- 
tended 225',  foundation  of  brush  mattress  laid  to 
the  end  and  31,860 1.  st.  placed  along  j.;  crest  of  en- 
rockment  now  2'  to  3'  above  ordinary  h.  w. ;  amount 
of  materials  placed  given,  06, 1974. 

1906-07.  No  active  operations,  plant  cared  for 
by  watchman;  receiving  wharf  and  approach  to  n, 
j.  incl.  land  on  which  located,  pittcnased  from 
former  contractors  for  $1,365,  07,  2158. 

1907-08.  Tramway  repaired;  22,840  t.  st. 
placed  in  n.  j.,  raising  enrookment  to  level  of  h.  t.  for 
further  distance  of  150',  08,  2336. 

1908-09.  8,587  t.  St.  dumped,  extending  n.  j. 
further  distance  of  135';  total  st.  placed  in  n.  j.  un- 
der Wakefield  contract,  31,427  t.,  extending  j.  286' 
seaward;  contract  completed;  work  under  this  con- 
tract and  work  done  m  former  years  resulted  in 
constr.  of  s.j.  2,700'!.,  and  n.j.  1,675'!.;  sea  ends  of 
js.  are  600'  apart;  1.  w.  d.  onnar  increased  from  3'  to 
10',  09,  2203,  2204. 

1909-10.  Port  Sivislaw  E.  Commission  per- 
mitted to  use  old  U.  S .  plant,  and  greater  part  towed 
to  Siuslaw,  10,  2372. 

1910-11.  Work  on  removal  of  Rock  "  E  "  com- 
menced by  snag  boat  and  drill  scow;  rocks  E  and  D 
drilled  and  rook  E  blasted,  resulting  in  reduction 
of  r.  from  2'  above  to  5'  below  m.  1.  w,;  dr.  Oregon 
removed  28,604  c.  y.  from  Bandon  Shoal,  11,  2676. 

1911-13.  606  snags  removed  by  U.  S.  snag  boat 
and  liired  lalxir;  101,516  o.  y.  material  dr.  by  dr. 
Oregon,  and  a  cut  through  Strangs  Shoal  made  by 
bucket  dr. ;  subaqueous  rockwork  continued  during 
year;  1,200  c.  y.  r.  dr.;  proj.  practically  completed, 
13, 2784. 

PHTSICAL  CHARACTERISTICS. 

Description  of,  74,  ii,  365,  366,  367;  79,  1806, 
1807, 1809. 

Fertility  of  valley  tributary  to  R.,  74,  ii,  365; 
79, 1807, 1809. 

High-water  marks,  74,  il,  367;  79, 1807. 

Efflect  of  incomplete  js.,  99,  3200. 

Unusually  heavy  storms,  1899-1900,  00,  4268. 

The  least  l.-t.  d.  in  the  chan.,  sur.  of  1899,  6',  00, 
4269. 

90'  of  sea  end  of  completed  s.  j.  beaten  down  by 
heavy  seas,  01, 3466;  03,  2364.  N.  j.  remains  same 
as  left  last  year,  03,  2364. 

Max.  draft  carried  over  bar  at  m. !.  w.,  7';  aver- 
age range  of  tide  on  bar,  4.2',  04,  652. 

160'  of  sea  end  of  n.  j.  carried  away  by  storms 
and  crest  of  enrockment  lowered;  outer  end  of  s.  j, 
beaten  down  by  heavy  seas;  shoals  formed  in  R. 
above  Bandon;  l.-w.  d.  in  bar  chan.,  8'  to  9',  04, 
3436,  3437. 

N.  j.  much  deteriorated,  and  tramway  broken 
down,  06,  1974.  Ocean  bed  scoured  away  along 
n.  j.  from  4'  or  5'  d.  to  14'  to  16'  at  m.  !.  w.,  06 
1975. 

D.  of  water  on  shoals,  10, 931. 

D.  of  water  on  bar,  9',  11,  2576. 

All  dr.  cute  have  shoaled  some:  erosion  of  the 
sandy  n.  shore  inside  the  entrance  from  n.  j.  e. 
has  continued;  a  considerable  portion  of  the  q.  j. 
tramway  approach  washed  out,  13,  2784. 

R.  rises  m  Coast  Range,  flows  100  m.  nw.:  flows 
into  Pacific  at  Bandon,  Greg.,  about  376  m.  n.  of 
San  Francisco,  13, 1176. 

PLANS.    (See  Projects.) 

By  Mai.  Michler,  1874,  canal  from  Low's  place, 
on  Coquille  R.,  to  Coos  B.,  4'  x  30'  x  27,180'  l.-w. 
mark;  est.,  $349,592,  74,  ii,  367,  368. 

By  Maj.  Wilson,  1878,  unp.  mouth  of  R.  by  con- 
tinuing work  on  dams  and  training  walls  com- 
menced by  private  parties,  object  to  produce 
scourmg  effect  on  the  inlet;  est.,  $164,200,  79,  1808, 
1810. 

By  Capt.  Powell,  1887,  snagging,  Coquille  City 
to  Myrtle  Pt.;  cost,  $5,000,  87,  2499. 
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PBTVATE  WOBK. 

Private  parties  t)egaii  dam  600'  below  mouth, 
with  trainmg  walls  to  produce  scouring;  work 
suspended,  79, 1808, 1809. 

Elevation  of  j.  by  private  work,  83, 2068. 

In  connection  with  n.  j.,  contractor  built  re- 
ceiving wharf  and  1,100'  of  elevated  tramway, 
which  under  the  contract  became  the  property  of 
the  U.  S.,  01, 3466. 

PROJECTS.    (See  Plans.) 

By  Maj.  Wilson,  1878,  imp.  of  bar  at  mouth  to 
give  Chan.  10'  d.  m.  1.  w.,  with  training  walls;  est., 
J164,200,  79,  1808,  1810;  81,  2599. 

la  1891  Capt.  Symons  est.  cost  of  completing  the 
proj.  at  $130,000,  inch  extension  of  the  s.  j.  700', 
and  completion  of  the  n.  j.  to  equal  1.,  making 
total  revised  cost  of  proj.  $228,000,  91,  3148. 

(Given  in  1912  report  as  follows:  Orig.  proj. 
adopted  1878<-2  converging  high-tide  js.  of  nib- 
bles!., 800'  apart,  located  to  make  R.  flow  into 
sea  i  m.  n.  of  orig.  mouth,  js.  to  maintaia  12'  at 
1. 1.  In  1880,  d.  reduced  to  10';  in  1888,  to  8';  and 
m  1891,  plan  was  changed  to  make  js.  600'  apart, 
la,  1176.) 

In  1892  Capt.  Symons  est.  cost  of  completing 
proj.  at  $180,718,  93,  266S. 

By  Capt.  Symons,  1894-95,  to  abandon  old  sys- 
tem of  single  track  and  close  pile  tramway,  replac- 
ing it  with  regular  open  work  pile  bent,  double 
track  tramway,  and  building  the  enrockment  on 
a  brush  mattress,  9S,  3345. 

Capt.  Harts  est.,  1899,  $75,000,  if  app.  at  one 
time,  to  complete  n.  j.,  00,  4269. 

Capt.  Langfltt  proposed  to  extend  n.  j.  seaward 
for  1,000';  est.,  $75,000,  01,  3466,  3467. 

By  Maj.  Langfitt,  to  remove  r.  in  chan.,  by 
blasting,  to  8'  below  m.  1.  w.,  or  build  spur  j.  bet 
it  and  s.  j.;  est.  for  either,  $6,000,  03, 2207. 

By  Maj.  Langfitt,  constr.  of  dr.  plant;  est., 
$50,000,  04,  663,  3468;  06,  668,  246.5. 

By  Lt.  Col.  Eoessler,  combined  dr.;  est.,  $60,000, 
06, 1984. 

By  Maj.  Mclndoe,  au.  act  June  25,  1910;  removal 
of  snags,  removal  of  mid-chan.  r.  and  rs.  near 


mouth,  dr.  chans.  100'  and  140'  w.,  and  9'  and  10' 
d.,  through  shoals  and  constr.  regulating  works; 
est,  $50,000,  and  $6,000  an.  mainten.  (H.  D.  673, 
61st,  2d),  10,  930,  931,  2372. 

Maj.  Morrow  recom.  that  washing  away  of  the 
shore  should  be  arrested  by  extending  the  n.  j. 
shoreward,  or  by  constr.  some  form  of  beach  pro- 
tection, 12,  2784 


SUBVETS. 

Ex.  of  navigable  outlet  an.,  73,  108;  74,  118; 
made  by  Maj.  Michler,  74,  ii,  364. 

Sur.  au.;  completed  by  C.  M.  Bolton,  78,  139; 
79, 183, 1809. 

Made,  1880,  by  Maj.  Gillespie,  81,  2696. 

Ex.  into  condition  of  chan.  and  j.,  84,  2270. 

Ex.  au.  bet.  Coquille  and  Myrtle  Pt.  by  act  Aug. 
5, 1886;  made,  1887,  by  Capt.  Powell,  87,  2499. 

Sur.  of  to  gain  complete  knowledge  of  conditions 
made,  1894,  by  Caijt.  Symons,  9S,  3360+. 

Sur.  of  the  mouth  to  ascertain  the  effect  of  in- 
complete js.  made,  1899,  by  Capt.  Harts,  00,  42G9. 

Made,  1905,  by  Maj.  Langfitt,  showing  d.  of  8', 
m.  1.  w.,  in  bar  chan.,  05, 2442. 

Ex.  and  sur.  at  and  near  mouth,  au.  act  Mar.  2, 
1907;  made,  1907,  by  Lt.  Col.  Boessler  (E.  fS,v.); 
est.,  $27,840  (H.  D.  399,  60th,  1st),  08,  817. 
'  Ex.  and  sur.  au.  act  Mar.  3,  1909,  from  mouth, 
incl.  the  bar,  up  to  Myrtle  Pt.;  made,  1909-10,  by 
Maj.  Mclndoe  (B.,  fav.,  except  to  part  bet.  Myrtle 
Pt.  and  mouth  of  North  Pork)  (H.  D.  673, 61st,  2d), 
10, 950. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  North 
Fork,  for  17  m.  upstream  from  mouth;  and  of  East 
Fork,  for  8  m.  upstream  from  mouth  (B.  to  come), 
13, 1206. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1178. 


Maps.  (H.  D.  399,  6oth,  1st.)  83,  2682;  83, 
2072;  84,  2270;  85,  2400.  Mouth,  86,  2003;  91, 
3151;  93,  3324;  00,  4270;  05,  2442;  06, 1974. 

Photographs.    Jetties,  99, 3200. 


Part  (b),  W-13  Coquille  River,  Oreg.  (Coquille  City  to  Myrtle 

Point). 


APPBOPBIATI 

1892,     $5,000, 
1894,       6,000, 
1896,     12,000, 
1899,       9,000, 

ON] 

93, 
95, 
96, 
99, 

S. 

3329. 
3349. 
3232. 
3202. 

Total, 

31,000 

COMMEBCE. 

In  1894  navigable  importance  of  R.  under  imp. 
liable  to  decrease  on  account  of  the  constr.  and  oper- 
ation of  a  RR.  bet.  Coquille  City  and  Myrtle  Pt., 
94,  2559. 

Boats  being  built,  1900,  for  shallow  navigation  of 
the  stream,  00,  4273. 

Tonnage,  1896,  3,000  t.;  1901,  4,000  t.,  03,  537. 

CONTEACTS. 

1897.  Noble  &  Saunders,  dr.,  constr.  dikes, 
etc.;  piles,  12i(fl.f.;  lumber,  $12.50  Mf.;  ironwork, 
7*4  lb.;  brush,  $2.25  cord;  St.,  $1  t.;  sand  excava- 
tion, 10 and  15410.  y.;  snagging,  $25 per  day  ($14,295), 
97, 3384. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  93,433;  94,403;  95, 
442;  96,  394;  97,  496;  98,  481;  99,  565;  00,  638; 
01,  615;  03, 536. 


In  cbaTgei 

Capt.  T.  W.  Symons,  1893-! 
2558;  95, 3348. 


B.,  93, 3329;  94, 


Capt.  W.  L.  Fisk,  1896-98.  B.,  96,  3231;  07, 
3383;  (Maj.)  98,  2961. 

Capt.  W.  W.  Harts,  1899-1900.  B.,  99, 3202;  00, 
4271. 

Capt.  W.  C.  Langfitt,  1901-02.  E.,  01,  3408;  03, 
2365. 

Assistants: 
D.  B.Ogden.    E.,  95,  3351. 
R.  S.  Littlefield.    B.,  95,  8355. 

OPEEAXIONS. 

1893-93.  About  1,000  snags  removed  and  200' 
of  wing  dam  built,  93,  3330. 

1894r-95.  About  375  snags  removed  and  about 
500'  of  wing  dam  built,  95,  3350. 

1895-96.    Few  obstr.  removed,  96, 3232. 

1896-97.    Some  snagging  done,  97, 3383. 

1897-98.  3,700'  of  pile  and  brush  dikes  built; 
2,200  1.  f.  pile,  brush,  and  lumber  shore  protection 
built,  and  some  dr.  done,  98, 2962. 

1899-00.  About  300  snags,  etc.,  removed;  over 
8,000o.y.  dr.,  00,  4272. 

1900-01.  Operations  carried  on  by  hired  labor 
and  U.  S.  plant;  21,134  c.  y.  dr.  and  304  logs  and  679 
small  snags  removed,  resulting  in  1.  w.  chan.  4  x  60' 
through  shoals  for  5,310',  01,  3468,  3469.  Six  cross 
dikes,  aggregate  1.,  686',  constr.,  connecting  2  rows 
of  pile  dikes  built,  1898,  to  banks  of  R.;  operations 
for  year  suspended  on  account  of  small  balance 
available  Oct.  25, 1900,  01, 3469.  New  stem-wheel 
SS.  Welcome  completed  and  placed  in  commission, 
01, 3470. 

1901-03.  Care  of  U.  S.  plant,  and  removal  of 
pilas  obstr.  navigation,  03, 2365. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.J 
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PHYSICAL,  CHABACTEBISTICS. 

Description  of,  93,  3329;  95, 3350;  01,  616,  3470; 
03,  537.  - 

In  1893  navigation  obstr.  tet.  (JoquUle  City  and 
Myrtle  Pt.  by  snags  and  other  obstr.,  93, 3329. 

Condition  ol  stream  bet.  Raoldlfls  Landing  and 
Myrtle  Pt.  worse  eaob  year.  Wing  dams  to  remove 
sediment  of  but  little  benefit.    00, 4273. 

Considerable  shoaling,  02, 537. 

PEOJECTS. 

By  Capt.  Symons,  1892-93,  removal  of  bad  snags 
obsta:.  navigation  and  tending  to  form  bars;  con- 
traction of  E.  into  Chan.  50'  w.  where  shoals  have 


formed  In  order  to  scour  out  desired  d. ;  est.,  $26,000, 
93,  3329. 

By  Maj.  Symons,  1895,  revising  proj.  to  provide 
for  confining  waters  of  E.  bet.  pile  dikes  about  60' 
apart,  or 'bet.  a  pile  dike  and  strongly  revetted 
shore;  dr.  chan.  4'  x  60'  1.  w.  and  depositing  dr. 
material  behind  pile  dikes;  and  constr.  of  wing 
dams  below  Eoberts  Landing  to  scour  out  shoals 
at  that  point;  cost,  843,176.48,  95, 3350. 

SURVEYS. 

Sur.  made,  1894,  by  Capt.  Symons,  95, 3360. 
Maps.    95,  3356. 
Photographs.   00,4272. 


VV-15(b) 

ENGINEERS. 

Chief  of  Engineers. 


CAPE  GREGORY,  OREG. 


K.,  77, 123. 


Boards.  Of  the  Pacific  coast,  met  Aug.,  1876,  to 
"ex.  the  Hs.  of  Mendocino,  Humboldt  B .,  Trinidad, 
and  Crescent  City,  Cal.,  with  a  view  of  estab.  a 
break'r  and  H.  of  refuge."    Board  reported  that  a 


sale  H .  J  sq .  m.  could  be  made  at  Cape  Gregory.  B., 
77, 1055.  (Lt.  Cols.  Alexander,  Stewart,  and  Wfi- 
liamson,  and  Maj.  Meudell.) 

ESTIMATES. 

By  BE.,  break'r,  13,710,168,  77, 1069. 


W-16 


COOS  BAY  AND  HARBOR,  OREG. 


Part. 

Title. 

Period. 

Appropria- 
tion. 

1894-1906 
1879-1912 

545,890.00 

b 

1,378,760.00 

Total                                      

1,424,640.00 

Part  (a),  W-16        Coos  Bay,  Oreg.  (Dredging). 


APPBOPBIATIONS. 

1894,      $13,000,95,3369. 
1896,       14,390,96,3235. 

1903,  *10,000,  04,  656,  3444. 

1904,  *3,50O,  04,666,  3444. 
1906,       *6,000,  05,  662,  2447. 


Total, 


45,890  (incl.  $9.75  received  from  other 
sources,  $46,899.75,  06, 1978). 

COMMERCE. 

In  the  2  years  preceding  1900  the  C.  averaged 
about  125,000 1.  per  an.,  00, 644. 

Benefited  by  imp.  in  B.,  01, 618. 

Given  in  report  for  imp.  entrance  to  Coos  B.  and 
H.,  Greg.,  04, 656. 

CONTRACTS. 

1899.  W.  N.  Concanon,  dr.,  19J  if  c.  y.,  p.  m., 
99,  3207  ($20,828.60),  00,  4281. 

ENGINEERS. 

Chief  of  Engineers.  R.,  95, 444;  96,396;  97, 
497;  98,  484;  99,  668;  00,  642;  01,  618;  04,  655; 
05, 661;  06,  736. 

In  charge: 

Capt.  T.  W.  Symons,  1890-95.    B.,  95, 3367. 
Capt.  W.  L.  risk,  1896-98.    R.,  96,  3235;   97, 
3387;  98, 2966. 


Capt.  "W.  W.  Harts,  1899-1900.  B.,  99, 3205;  00, 
4280. 

Capt.  W.  C.  Langfltt,  1901-05.  R.,  01,  3476; 
(Maj.)  04,  3442;  05,  2446. 

Lt.  Col.  S.  W.  Eoessler,  1906.    R.,  06, 1978. 

OBSTRUCTIONS. 

Eaft  cradle,  owned  by  miknown  persons,  a 
hindrance  to  free  navigation,  removed,  1900,  00, 
4282. 

OPERATIONS. 

1898-99.    75,770  0.  y.  dr.  (maps),  99,  3206. 

1899-00.  30,000  c.  y.  dr.;  raft  cradle  removed; 
small  dike  built,  00, 4280-4282. 

1900-01.  Proj.  completed  dittlng  fiscal  year 
ending  June  30,  1900;  unexpended  balance  re- 
turned to  Treas.,  01,  618,  3476. 

1903-04.  Plant  previously  used  overhauled, 
and  new  hull  built  and  old  machinery  installed 
thereon  for  dr.;  2  old  scows  converted  mto  dump 
scows;  10,210  c.  y.  removed  from  stretch  of  11'  x 
60'  X  760',  over  Pony  Slough  Shoal;  d.  maintained 
since  beginning,  04, 656,  3443. 

1904-06.  12,190  0.  y.  excavated  from  shoal  at 
mouth  of  Pony  Slough,  resulting  In  cut  14'  x  100' 
m.  1. 1.,  06,  662,  2447. 

1905-06.  Plant  fitted  up  for  work  of  redr. 
Chan,  through  shoal  opposite  Marshfleld  to  13'  x  150' 
m.  I.  w.;  7,500  o.  y.  removed  and  dumped  iu  deep 
hole  out  of  the  ohan.,  06,  737, 1978. 


*  Allotment. 
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PHTSICAI,  CHARACTERISTICS. 

Description  ol.  In  the  upper  part  of  Coos  B. 
and  its  tributary  sloughs  in  1895  there  were  a  num- 
ber of  shoils  which  interfered  with  navigation,  the 
principal  of  which  was  situated  just  below  the  town 
of  Marshfleld,  situated  at  the  upper  end  of  the  B., 
95, 3367. 

No  deterioration  of  imp.,  except  slight  shoaling 
in  Chan,  at  mouth  of  Coos  R.,  01, 3476. 

Shoal  found  at  mouth  of  Pony  Slough,  04,  656, 
3443. 

Max.  draft  carried  bet.  Marshfleld  and  mouth, 
13'  1. 1.,  06, 737. 

PROJECTS. 

By  Capt.  Symons,  1891,  buildxag  dr.  to  dr.  a 
ohan.  10'  d.  through  2  shoals  in  H.;  est.,  $27,390, 
95, 3367. 


Existing  proj.  amended  by  Congress,  1899,  to 
dispense  with  necessity  of  purchasing  dr.  boat  and 
scows,  that  dr.  might  be  done  by  contrast  or  other- 
wise, 99, 3205. 

By  Capt.  Harts,  1899,  dr.  13'  chan.,  160'  w., 
through  3  shoals  near  Marshfleld,  and  a  13'  chan., 
100'  w.,  through  4th  shoal  in  same  locality,  99, 
3205. 

By  Capt.  Harts,  1899,  dike  across  chan.  s.  of  an 
isld.  in  the  H.;  est.,  $500,  00,  4282. 


SURVEYS. 

Minor  sur.,  99, 3205. 

Smr.  of  chan.  opposite  Marshfleld  showed  shoal- 
ing in  one  place  to  11'  m.  1. 1.,  06, 1978. 


Maps.    99,3206. 


Part  (b),  W-16       Coos  Bay  and  Harbor,  Oreg. 


APPROPRIATIONS.! 

1879 

$40,000,79,182. 

1881 

30,000,81,2585. 

1882 

30,000,83,2677. 

1884 

30,000,84,2261. 

1886 

33,750,88,1992. 

1888 

50,000,88,2143. 

1890 

126,000,  9D,  2933. 

1892 

210,000,98,2674. 

1894 

95,000,95,3361. 

1896 

95,000,96,3234. 

1899 

150,000,99,3204. 

1902 

60,000,03,2367. 

1910 

2  400,000,10,2374. 

1911 

40,000,  11,2579. 

Total,  1,378,750  (less  $3,000  trans,  to  Coos  R., 
and  incl.  receipts  from  sales, 
$1,376,211.08,  18,  2788). 
COMMERCE. 

Benefit  of  imp.  to  C,  79, 1854. 

Lumber  and  coal  interests,  90,  2931,  2932;  in- 
creasing, 06,  735. 

Tabular  record  of  exports  from  Coos  B.  from  1879 
to  1891,  91, 3167. 

Important  and  increasing,  93,  3337;  94,  2565; 
95,  3361;  07,  753,  754. 

B.  and  ocean  only  means  of  transporting  C,  03, 
539. 

U.  S.  imp.  increased  carrying  capacity  of  vessels 
and  decreased  rates,  09,  841.  Ocean-going  vessels 
ascend  the  B.  to  Bay  City,  14  m.  from  mouth,  10, 
933 

Tonnage,  1911,  303,000 1.,  18, 1181. 

Diagram  showing  relation  of  app.  to  tonnage  and 
value,  11, 2580. 

CONTRACTS. 

1889.    P.  O'Neil,  St.,  $1.39  o.  y.,  89,  2508. 

1898.    P.  O'Neil,  brush  fascmes,  $2  cord,  93, 
2670.    G.W.Loggie,  poles,  22(tea,  93, 2671.     W.E. 
Barnes,  20,000 1.  r.,  75it  t,  93,  2671. 
■   1893-93.    D.  Kern,  supplying  St.  from  U.  S. 


quarry,  63U  t.  ($63,500),  93,  3334. 

1894.  D.  Kern,  furnishing  St.,  63i|!  t.  ($18,900), 
95  3359. 

1896.  Wakefield  &  Jacobsen,  furnishing  and 
placing  r.,  62^:  t.  ($42,000),  97,  3386. 

1899.  Wakefield  &  Jacobsen,  repair  of  wharf 
and  n.  j.  tramway,  and  completion  of  n.  j.  (piles, 
lumber,  rails,  and  other  ironwork,  St.),  $123,710, 
00,  4279. 

1904.  Willamette  Iron  &  Steel  Works,  constr. 
of  sur.  steamer,  $24,490,  04,  3440,  3441. 

1910.  F.  J.  Bingham,  hire  of  scow,  $25  per 
month;  Kruse  &  Banks,  hire  of  scow,  $1  per  day; 
S.  C.  Rogers,  hire  of  steamboat,  $10  per  day,  11, 
2580.  Herbert  Lookhart,  rent  of  office  room,  $10 
per  month,  13,  2788. 


1911.  F.  J.  Bingham,  hire  of  scow,  $25  per 
month;  Kruse  &  Banks,  hire  of  scow,  $40  per 
month;  Lawhom  &  Painter,  hire  of  dr.  tender, 
$12  50  per  day;  The  Coos  Bay  Home  Telephone 
Co.,  rental  of  1  set  telephone  instruments,  $3  per 
month,  13,  2788. 

1913.  Seattle  Construction  &  Dry  Dock  Co., 
constr.  steel  seagoing  dr.  Col.  P.  S.  Michie,  $317,430, 
18,  2789. 

ENGINEERS. 

Chlel  ot  Engineers.  R.,  78, 139;  79, 182, 183; 
80,  240;  81,  328;  83,  321;  83,  334;  84,  338;  85, 
365;  86,  361;  87,  325;  88,  297;  89,  354;  90,  318; 
91,  401,  410;  93,  376;  93,  434;  94,  403;  95,  443; 
96,  395;  97,  496; '  98,  483;  99,  567;  00,  640;  01, 
616;  03,  538;  03,  696;  04,  653;  05,  669;  06,  734; 
07,  762;  08,  802,  817;  09,  840;  10,  932;  11,  989; 
13, 1179. 

Boards.  Convened,  Portland,  Oreg.,  Nov.  18, 
1888,  by  S.  O.  No.  88.  to  ex.  and  report  upon  proi. 
for  imp.  of  Coos  B.  R.,  89,  2510;  90,  2936.  (Col. 
Mendell  and  Majs.  Jones  and  Handbury.) 

In  charge: 

Maj.  J.  M.  Wilson.    R.,  79, 1791. 

Mai.  G.  L.  Gillespie,  1879-82,  79,  180,  183.  R., 
79,  1854;  80,  2323;  81,  2583. 

Capt.  C.  F.  PoweU,  1882-87.  R.,  83,  2674;  83, 
2055;  84,  2260;  85,  2388;  86, 1989;  87,  2460. 

Capt.  W.  Youn?,  1888-90.    B.,  88, 2141;  89,2507. 

Capt.  T.  W.  Symons.  1890-96.  R.,  90,  2929;  91, 
3164,  3283;  93,  2669;  93,  3332;  94,  2661;  95,  3367. 

Capt.  W.  L.  risk,  1896-98.  R.,  96,  3233;  97, 
3384;  (Maj.)  98,  2963. 

Capt.  W.  W.  Harts,  1899-1900.  R.,  3203;  00, 
4274. 

Capt.  W.  C.  Langfltt.  1901-05.  R.,  01, 3471;  03, 
2366;  (Maj.)  03,  2209;  04,  3439;  05,  2443. 

Lt.  Col.  S.  W.  Eoessler,  1906-08.  R.,  06, 1976; 
07,  2160;  OS,  2237. 

Maj.  J.  F.  Mclndoe,  1909.    R.,  09,  2206. 

Maj.  J.  J.  Morrow,  1910-.  R.,  10,  2373;  11,  2578; 
13,2786. 

Assistants: 

C.  M.  Bolton,  79, 1791, 1794.    R.,  79, 1795. 

Lt.  A.  H.  Pavson.    R.,  80,  2326. 

E.  S.  Littlefleld.  R.,  81,  2686;  83,  2058;  84, 
2262:  85,  2390;  90,  2933. 

J.  S.  Polhemus.  R.,  91,  3163;  93,  2674;  93, 
3338;  94,  2566;  95,  3361. 

J.  R.  Savage.    R.,  93,  2672. 

OPERATIONS. 

1879-80.    450 1.  f.  cribwork  sunk,  80,  2325. 
1880-81.    260  1.  f.  cribwork  sunk,  81,  2583. 
1881-83.    Shore  interval  closed  by  addition  of 
210 1.  f.  cribwork;  7,236  c.  y.  st.  placed  for  j.  exten- 


1  $3,000  of  app.  for  this  work  allotted,  in  1905,  to  Coos  E. 

i  $360,000  for  constr.  of  sea  going  dr.  and  $50,000  for  operating  dr.  Oregon. 
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sicm;  6  dump  cars  and  1  derriclc  car  constr ,  89, 
2675,  2676. 

1888-83.  Jetty  track  repaired  and  extended; 
14,063  c.  y.  St.  placed  in  j.,  making  a  total  1.  of  work 
of  1,645 1.  f.,  83,  2056,  2057. 

1883-84.  6,856  c.  y.  r.  placed,  extending  j.  42'; 
433  c.  y.  r.  placed  in  inside  part  of  j.,  84, 2260. 

1884-85.  Enroekment  advanced  72';  quarry- 
ing and  sluicing  operations  carried  on,  85,  2389. 

1886-87.    Clearing  quarry  for  use,  87,  2460. 

1887-88.  7,000  c.  y.  of  earth  removed  in  quarry 
sluicing,  88,  2142. 

1888-89.  3,314  c.'y.  st.  placed  in  foundation  of 
].  extension,  89,  2508. 

1889-90.  38,845  c.  y.  St.  placed  in  extension  of 
j.  90  2930-2933. 

"1890-91.  1,841  0.  y.  r.  deposited  in  J.;  1.600  l.f. 
of  St.  trestle  built,  and  plant  constr.  for  commence- 
ment of  n.  j.  work,  91, 3165, 3164. 

1891-98.  3,200  1.  f.  of  j.  tramway  built;  23,923 
t.  r.  placed  in  the  j.;  4.336  1.  f.  of  mattress  work 
placed,  98, 2671. 

1898-93.  41,000  tons  of  st.  placed  in  n.  j.,  93, 
3335.  Eeclamation  of  sand  dunes  in  progress,  93, 
3336. 

1893-94.  117,340 1.  of  St.  placed  in  n.  j.  and  some 
repairs  made,  94,  2562,  2564. 

1894-96.  About  98,000  t.  of  st.  placed  in  n.  ]. 
and  some  repairs  made,  95, 3359, 3360. 

1895-96.  Mainten.  of  work  already  done,  96, 
3234. 

1896-97.  About  80,000  t.  of  st.  placed  in  n.  ]., 
97  3385. 

1897-98.    67,728 1.  of  St.  placed  in  n.  j.,  98, 2964. 

1899-00.  Wharf  and  n.  j.  tramway  repaired; 
105,500  t.  St.  placed  in  n.  j.  (photographs);  grass 
planted  in  an  apparently  successful  effort  to  check 
sand  movement  at  entrance  of  B.,  00,  4276,  4278. 

1900-01.  Piles,  lumber,  and  rails  placed,  result- 
ing in  rebuilding  80'  of  n.  j.  tramway;  104,130.2 1. 
rubblest.,  at  67J*  t.,  dumped  therefrom,  raising  j. 
to  proi.  h.  throughout  its  1.;  contract  completed; 
since  then  600'  tramway  carried  away  by  storm,  at 
sea  end,  and  j .  beaten  down  for  several  hundred  feet, 
01,  3472.  Erosion  of  shore  stopped  by  80  cords 
brush  mattress  and  500  t.  st.  Small  quantity  of 
Holland  grass  (Arundo  arenaria)  planted  to  hold 
shifting  sands;  it  thrived  during  year,  01,  3473. 

1901-08.  Care  of  U.  S.  plant  and  planting  27 
acres,  s.  end  of  n.  sand  spit,  with  Holland  grass; 
contract  for  st.  completed  Mar.  15, 1901,  after  having 
delivered  209,629  t.,  of  which  145,570  t.  were  placed 
on  outer  768'  of  j.;  pieces  of  r.  averaged  about  4  t. 
each;  some  weighed  17 1;  r.  mentioned  raised  crest 
enroekment  20  to  29'  above  m.  1.  w.;  w.  at  top  35' 
at  1.  w.  100',  at  base  175  to  200',  03,  2366. 

1908-03.  Care  of  U.  S.  plant,  planting  62  acres 
with  Holland  grass  roots,  03, 2209. 

1903-04.  Buildings  repaired  and  plant  gone 
over;  some  of  equipment  thoroughly  overhauled 
for  use  in  dr.;  30  acres  planted  with  Holland  roots, 
04, 3439. 

1904-05.  Repairs  made  to  buildings,  plant, 
etc.,  old  rails  cemaining  on  tramway  together  with 
plant  brought  to  place  of  safety  and  stored,  700' 
tramway  beyond  h.-w.  shore  line  having  been 
carried  away;  small  SS.  Arago  completed  and  put 
in  commission,  05, 2444. 

1905-06.  Watching  and  caring  for  plant  and 
works;  70  acres  of  Holland  grass  roots  planted,  06, 
735, 1976. 

1906-07.  Planting  of  67  acres  with  Holland 
grass,  07, 753,  2160. 

1907-08.  Pipe  line  suction  dr.  for  use  on  this 
and  other  Hs.  of  Oregon  and  Washington  under 
constr.,  08,  803.  Planting  of  SO  acres  on  n.  spit 
with  Holland  grass,  08, 2237. 

1908-09.  320,000  c.  y.  removed  by  U.  S.  dr. 
Oregon,  at  cost  of  about  6Jt  o.  y.,  paid  for  by  C. 
interests,  and  90,000  o.  y.  removed  imder  U.  S. 
funds  at  cost  of  about  5ii  c.  y.,  resulting  in  chans. 
150'  to250' w.,  16'  to  IS'  d.  1.  w.,  with  lengths  of 
1,400*  at  Pony  Shoal,  and  7,500'  from  C.  A.  Smith's 
sawmill  to  cold-storage  works  at  Marshfleld;  mate- 
tial  pumped  behind  bulkheads  and  placed  on  ad- 
joining lands,  09, 2206. 

1909-10.  119,000  0.  y.  dr.  ta  16'  at  1.  w.  over  a 
w.  of  160'  for  6,000' ;  at  upper  part  of  cut  the  material 
pumped  ashore  behind  tiuudieads,  and  at  lowen 
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part  deposited  on  shoals  to  e.  of  chan.;  dr.  towed 
to  sea  and  arrived  at  Astoria  Sept.  20,  10, 932,  2374. 

1910-11.  10,000  c.  y.  removed  by  dr.  Oregon 
and  hired  labor  from  Pony  Slough  Shoal;  332,437 
0.  v.  dr.  from  proj.  chan.  and  deposited  behind 
bulkheads  built  by  private  parties  on  w;  shore  of 
B.;  30,170  c.  y.  removed  from  North  Slough  Shoal 
and  pumped  along  edge  of  w.  shore,  11,  2578. 
45,546  c.  y.  removed  from  Pony  Slough  Shoal  and 
pumped  along  e.  and  w.  shores;  resulting  in  chan. 
17'  X  160  m.  1.  w.  up  B.  to  above  Marshfield;  dr. 
Oregon  towed  to  Coquille,  11, 2579. 

1911-18.  155  acres  sands  planted  with  Holland 
grass  roots  (Aruuda  arenaria):  632,324  c.  y.  dr., 
of  which  266,331  c.  y.  paid  for  by  0.  interests,  18, 
2787. 

PHTSICAt  CHARACTERISTICS. 

C.  Bay  a  tidal  estuary  about  180  m.  s.  of  Columbia 
R.  Next  to  Humboldt  H.,  Cal.,  it  is  j)rincipal  H. 
bet.  Col.  B.  and  San  Francisco.  Tidal  area,  15 
sq.  m.,  incl.  900  acres  of  anchorage  not  less  than 
18'  m.  lower  1.  tide,  18, 1179. 

Description  of,  79,  1792,  1793,  1795;  94,  2563; 
95,  3359. 

Tides  and  currents,  79, 1793. 

Description  of  obstr.  in  Coos  B.,  80, 2324. 

Influence  exerted  by  is.,  81, 2583. 

Benefit  conferred  by  imp.,  86, 1995, 1996, 1997. 

Description  of  locality,  90,  2930,  2938, 2944. 

Tidal  capacity  of  Coos  B.,  90, 2940. 

Movement  of  sand,  90,2941;  91,3158. 

Unusually  heavy  storms  during  winter  of  189»- 
1900  caused  temporary  shoaling,  00, 4277. 

Storms,  winter  of  1900,  caused  erosion  along 
shore  end  of  j.;  bar  chan.  shoaled  to  16',  but  im- 
mediately afterwards  the  least  d.  found  at  1. 1.  25'; 
average  during  year,  20'  1. 1.;  portions  of  tramway 
deteriorated  by  ravages  of  teredo,  01, 3473. 

Max.  draft  across  bar,  18';  range  of  tide,  4.8' 
08,  538. 

Heavy  seas  flattened  down  700'  outer  end  of  j. 
to  from  1  to  12'  below  1. 1.,  08, 2366. 

Heavy  seas  beat  down  outer  650'  j.  enroekment 
to  from  1  to  20'  below  1.  w.,  03, 2209. 

Very  little  change  in  condition  of  i.;  d.  on  crest 
of  bar,  17',  04, 3440. 

Guano  r.  broken  off  by  sea;  small  portion,  2' 
above  m.  1.  w.,  05, 2444. 

Part  of  j.  tramway  honeycombed  by  teredo  and 
carried  away;  condition  of  n.  j .  but  slightly  changed 
enroekment  slightly  beaten  down  by  sea,  06, 1976. 

Entire  j .  tramway  and  wharf  destroyed  by  teredo 
and  decay,  07, 2160. 

Dr.  material;  mud,  sand,  silt,  mixed  with  oyster 
shells,  09,  2206. 

Dr.  work  increased  d.  from  12'  to  17'  1.  w.  over 
many  shoals,  18, 1180. 

PLANS. 

By  Maj.  Wilson,  1879,  imp.  entrance  with  2  st. 
trainingwaUstoobtainchan.22'l.w.;  est., $972,000, 
79, 182, 1796.  Referred  to  BE.,  79, 1793, 1794, 1795, 
1796, 1854. 

By  Capt.  Symons,  1891,  imp.  of  upper  H.  at  Coos 
B.  by  dr.  chan.  through  shoal  at  the  lower  end  of 
Maishfield  and  one  above  the  coal  bunkers  in 
Isthmus  Slough  to  10'  1.  w.  and  a  bottom  w.  of  100'; 
est.,  incl.  constr.  of  dr.  and  equipment,  $27,390,  91, 
3285. 

PRIVATE  WORK. 

Continuation  of  operations  dturlng  season  of 
1881-82  after  funds  had  been  exhausted  through 
materials  and  labor  fumiahed  by  citizens,  88, 2676. 

C.  interests  of  Coos  B.  raised  fund  of  $21,270.41, 
with  which  U.  S.  dr.  Oregon  was  towed  from  Port- 
land, Oreg.,  to  Coos  B.  and  operated  from  Oct.  13, 
1908,  to  Apr.  30, 1909,  09,  840. 

365,993  c.  y.  dr.  by  U.  S. 

266,331  c.  y.  dr.  by  V.  S.  and  paid  for  by  port  of 
Coos  B.  (253,863  c.  y.)  and  C.  A.  Smith  Lumber  Co. 
(12,468  c.y.),ia,  2787. 

PROJECTS. 

By  Mai.  Gillespie,  1879,  for  halt-tide  ].,  from  near 
Fossil  Ft.,  in  a  curved  line  toward  Coos  Head,  to   ■ 
open  and  maintain  d.  and  more  direct  chan.  across 
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outer  bar;  est.,  $600,000,  80,  2323;  83,  2055;  87, 
2460;  88,  2142. 

By  BE.,  1889,  imp.  of  B.,  securing  a  1.  w.  d.  of  20' 
tihrougli  the  bar  at  its  entrance  with  2  parallel  js.  of 
riprap  st.  upon  mattress  foundation,  crossing  bar 
1,600' apart;  n.j.  to  be 9,000';  the  s.  j.  4,200';  both  js. 
to  be  brought  to  h.  w.  level,  and  to  have  a  top  w.  of 
10';  est.,  S2,466,412,  90,  2941,  2942. 

Proieotea  low-tide  d.  of  20'  on  bar  at  entrance 
probably  not  to  be  obtained  through  agency  of  the 
n.  j.  alone,  99,  3203. 

Certain  tracts  of  land  reserved  for  the  use  of  the 
imp.  of  the  B .  and  H.  restored  to  the  public  domain, 
00,  4278. 

By  Capt.  Langfltt,  restoring  j.;  est.  $153,223.90, 
01, 3473;  to  change  character  of  constr.  of  j.  and  use 
larger  pieces  of  st.  or  concrete  bloclcs,  03, 2366, 2367; 
recom.  that  funds  available  be  withlield,  approv., 
and  constr.  of  sur.  SS.  an.,  03, 2209. 

Lt.  Col.  Roessler  proposed  that  so  much  of  bal- 
ance of  funds  as  may  be  necessary  be  made  available 
for  dr.,  06,  735, 1976, 1977. 

Act  June  25, 1910,  au.  constr.  and  operating  sea- 
going hydraulic  dr.  to  secure  more  d.  over  bar  with- 
out addl.  js.;  and  dr.  chan.  within  B.  to  18',  up  to 
MarshQeld;  est.  $500,000,  and  mainten.  $60,000  an. 
(H.  D.  958,  60th,  1st),  10,  932,  2374. 

StJBVETS. 

Ordered  and  in  progress,  78, 139. 
Of  entrance  completed  by  C.  M.  Bolton,  79, 183, 
1791, 1796. 


Ex.  into  condition  of  j.,  chan.,  and  sand  spits,  85, 
2389. 

Sur.  of  entrance  and  outer  H.,  1886,  86, 1989. 

Surs.  of  lower  Coos  B.  made,  1889,  by  Capt. 
Young,  90,  2948. 

Sur.  of  Coos  B.  for  imp.  of  the  upper  H.  made, 
1891,  by  Capt.  Symons,  91, 3284. 

Surs.  bar  chan.  were  made  by  Capt.  Symons  in 
1894,  94,  2663;  in  1896,  95,  3359. 

Sm.  of  the  entrance  made,  1899,  by  Capt.  Harts 
(maps),  00,  4277. 

Ex.  of  bar  showed  17'  m.  1.  w.,  03, 2209. 

Besur.  of  H.  lines,  field  work  completed,  04,  654, 
3440. 

Sur.  of  bar  chan.,  1904,  showed  about  19*  x  500' 
straight  to  sea;  and  this  could  be  carried  to  Empire, 
4  m.  inside;  vessels  drawing  14'  to  16'  could  reach 
Bay  City,  14  m.,  on  high  tide,  05,  661,  2444. 

Ex.  and  sur.  au.  act  Mar.  2,  1907,  of  B.  and  bar; 
K.,  1907  and  1908;  est.  $600,000  (H.  D.  958, 60th,  1st), 
08, 817. 

Pre.  ex.,  Coos  Bay  and  entrance,  Oreg.,  incl.  re- 
moval of  Guano  Roclc,  au.  act  June  25,  1910;  R., 
Maj.  Morrow,  1910  (unfav.)  (H.  D.  284, 62d,  2d),  13, 
1204. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1181. 

Maps.  83,  2676;  83,  2060;  84,  2264;  85,  2390; 
86,  1989;  91,  3163;  93,  3336;  94,  2568;  95,  3366; 
00,  4278;  05,  2444;  08, 2238. 

Photographs.    00,4278. 
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APPBOFBIATIONS. 

1896, 

$5,000,96,3236. 

1899, 

3,000,99,3209. 

1902, 

2,000,03,2369. 

1905, 

*  13,000,  05,  2448. 

1907, 

3,000,07,2162. 

1910, 

3,000,10,2376. 

1912, 

3,000,13,2790. 

Total, 

22,000,13,2790. 

COMMERCE. 

Increasing  at  1900,  00,  645. 

Stream  only  means  of  transporting  C,  in  small 
boats,  to  Marshiield,  where  ocean  vessels  touch, 
01,  619. 

Mostly  farm  and  dairy  products,  logs,  and  lum- 
ber. 05,  663. 

Mainten.  of  imp.  is  a  benefit  to  navigation,  09, 
842. 

Toimage,  1909,  45,000  t.;  1911,  68,000  t.,  18,  1183 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  445;  95,  459;  96, 

396;  97,  498;  98,  486;  99,  670;  00,  644;  01,  618; 
03,  539;  03,  697;  04,  650;  05,  662;  06,  737;  07, 
64;  08,  804;  09,  842;  10,  934;  11,  991;  13, 1182. 

In  charge: 

Capt.  T.  W.  Symons,  1893-95.  B.,  93,  3437;  95, 
3602. 

Capt.  W.  L.  risk,  1896.  B.,  96,  3236;  97,  3388; 
(Maj.)  98,  2966. 

Capt.  W.'W.  Harts,  1899-1900.  E.,  99,  3208;  00, 
4283. 

Capt.  W.  C.  Langfltt,  1901-06.  B.,  01,  3476; 
03,  2368;  (Maj.)  03,  2211;  04,  3444;  OS,  2448. 

Lt.  Col.  S.  W.  Eoessler,  1905-08.  B.,  06,  1979; 
07,  2162;  08,  2239. 

Maj.  J.  F.  Mclndoe,  1909.    R.,  09,  2208. 

Maj.  J.  J.  Morrow,  1910-.  R.,  10,  2376;  11, 
2581;  13,2789. 

Assistants: 

J.  S.  Folhemus.    B.,  93,  3439;  95,  3503. 

Capt.  Henry  H.  Bobert,  13, 1176. 


OPERATIONS. 

1896-97.  A  limited  amotmt  ol  snagging  done 
and  a  small  training  dike  constr.,  97,  3388. 

1897-98.  1,050  t.  r.  used  in  constr.  of  dike 
400'  1.  and  about  1.600  snags  and  other  like  obstr. 
removed;  862  bowlders  removed;  proj.  completed, 

98,  2966. 

1898-99.    Nearly  1,000  snags,  etc.,   removed, 

99,  3208. 

1899-00.  About  1,000  snags,  etc.,  removed; 
proj.  completed;  snag  scow  strengthened  and 
fitted  with  dr.  bucket,  00,  4284. 

1903-04.  Confined  to  snagging  and  fitting  up 
plant;  new  hull  built  for  combined  snag  and  dr. 
scow;  912  snags  and  other  obstr.  removed,  freeing 
North  and  South  Forks,  04,  657,  3444.  Operations 
for  mainten.  resulted  in  clear  chan.  with  least  d. 
of  li'  1. 1.;  variation  21',  5'  at  mouth,  04, 667. 

1906-06.  Fitting  up  snag  boat  and  plant  for 
work  by  hired  labor;  667  snags  removed  from 
North  Fork,  and  510  snags  removed  from  South 
Fork  and  placed  on  bank  to  be  burned,  06, 1979. 

1906-07.  Obstr.  snags  removed  by  hired  labor 
and  use  of  U.  S.  plant,  Aug.  16, 1906;  winter  freshets 
carried  obstr.  into  chan.  and  caused  shoaling;  snag- 
ging operations  resumed  and  continued  to  end  of 
year,  07,  2162. 

1£M)7"<>8.  Work  carried  on  by  hired  labor  and 
snag  scow  until  Sept.  27, 1907,  resulting  in  clearing 
Chan,  to  head  of  navigation  on  both  North  and 
South  Forks;  dr.  bucket  rigged  on  scow  and  chan. 
dr.  to  3'  1.  w.  at  Carpenter  and  Yokam  Bars  on 
South  Fork,  and  to  same  d.  at  Piper,  Blaine,  and 
Edwards  Landing  Shoals  on  North  Fork;  cbans. 
cut  40'  w.  and  material  placed  along  sides,  08, 
2239.  1,163  snags  and  other  obstr.  removed,  and 
13,407  c.  y.  dr.,  08,  2240. 

1908-09.  Proj.  may  be  considered  completed; 
work  has  resulted  in  safer  and  better  chan.  for 
small  craft,  09,  842. 

1910-11.  668  snags  removed  by  hired  labor, 
2,200  c.  y.  dr.  from  Island  Shoal,  South  Fork; 
chan..  North  Fork,  dr.  for  600'  downstream,  11, 
2681. 

1911-13.  8,956  c.  y.  sand  and  silt  removed 
la.  2790. 


*  Allotment. 


>  From  "Imp.  of  Coos  B.  and  H.,  general  imp." 
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PHTSICAIi  CHABACTERISTICS. 

Description  of,  93,  3438;  96,  3502. 

R.  the  chief  tributary  of  Coos  B.,  bein^  about  6  m. 
1.,  then  separating  into  2  forks,  up  which  the  tide 
ranges  for  about  8  m.  from  the  junction.  Valley 
along  the  streams  in  a  good  state  of  cultivation,  93, 
3438. 

Imp.  Chan,  deteriorated,  01, 3477. 

Shoalest  parts  under  imp.  varied  from  1'  to  2'  at 
m.  1.  w.;  average  rise  of  tide  5',  03, 540. 

Condition  of  R.  good,  no  difficulty  experienced 
in  navigating  it,  03, 597. 

Description  of,  07, 754;  08,  804. 

Chans,  snagged  and  dr.  shoaled  to  some  extent, 
09,2208.  ,  ^  ^       , 

Some  shoaling  has  taken  place  and  a  number  of 
snags  deposited  by  freshets  of  "past"  two  winters, 
10, 2376. 


FKOJECTS. 

In  1895  Capt.  Symons  est.  f5,000  to  imp.  R.,  96, 
3602;  by  removal  of  snags  and  other  like  ODStr.,  cut- 
ting through  bars  where  necessary  to  secure  chan. 
50'  w.,  mouth  of  R.  to  head  of  navigation  in  North 


and  South  Forks,  incl.  Si  m.  of  main  E.  and  about 
8J  m.  of  each  fork.    The  proj.  adopted,  96,  3236. 

By  Capt.  risk,  1898,  Chan.  60'  w.,  free  of  bowlders 
and  obstr.  snags  from  R.  mouth  in  Coos  B.  to  head 
of  tide,  on  the  South  and  North  Forks;  est.,  $3,000; 
98,  2966:  99, 3208.  (Probably  subproject  or  con- 
tinuance of  proj.) 

In  1900  Capt.  Harts  est.  Jl,500  every  2  years  for 
mainten.,  00,  4284. 

By  Capt.  Langfltt,  to  restore  chan.  by  removing 
snags,  logs,  etc.,  and  dr.  bar  at  mouth;  est.,  $3,000, 
01,  3477. 

By  Mai.  Morrow,  to  expend  $.1,000  au.  act  June  25, 
1910,  in  fitting  up  plant  and  snagging,  and  removing 
obstrs.  from  chan.;  est.  that  mamten.  work  au.  act 
would  cover  needs  for  2  years,  10,  2376. 

SUB  VETS. 

Ex.  of  navigable  tidewater  chans.  of  R.  with  view 
to  removal  of  snags  and  other  obstrs.  au.  act  of  July 
13,  1892:  made,  1892,  by  Capt.  Symons  (K.  fav.), 
93, 3437. 

Sur.  au.  act  Aug.  17,  1894;  made,  1895,  by  Capt. 
Symons  (see  Projects),  95,  3502. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  la,  1183. 


W-30 


UMPQUA  RIVER,  OREG. 


APPaOPKIATIONS. 

1871,  $22,600.00,  71,  97,  902;  72,  S 
1886,      1. 47,  86,  443. 
1888.    2,000.00.88,2145. 

9,000.00,90,2966. 

6,000.00,96,3236. 


1890, 
1896, 

Total,    39,601.47 

COMMERCE. 

Amount  saved  on  imports  of  the  valley  for  1  year 
would  more  than  pay  for  the  imp.,  71,  914.  No 
further  imp.  recom.,  73,  986,  991. 

Description  of,  95, 3449;  98,2992-2994;  04,3508. 

1895,  unimportant,  96, 3449. 

1897,  chan.  at  entrance  ample  for  needs  of  C,  98, 
2994. 

CONTRACTS. 

1871.  W.  Tumbull,  who  failed  to  sign,  declared 
forfeited,  73, 989;  awarded  to  W.  B.  Clark,  removal 
of  submerged  r.,  $6.95  c.  y .,  73,  986. 

1897.  Normile  &  Fastabend,  r.  excavation,  $8 
c.  y.  ($4,000),  97,  3390. 

ENGINEERS. 

Chief  of  Engineers.  B.,  70,32,84;  71,97;  73, 
96;  74,118;  75,125;  76,116;  79,183;  80,242;  86, 
363;  87,  326,  330;  88,  298;  89,  365,  367,  368;  90, 
319,  321;  91,  402;  93,  377;  93,  435;  94,  404;  95, 
444-456;  96,  397;  97,  498;  98,  486,  501;  99,  671; 
04, 671;  10, 950;  13, 1204. 

Boards.  BERH.  reviews  R.  of  Maj.  Langfltt 
and  concurs  in  his  opinion  that  cost  of  imp.  is  not 
justifiable,  04, 3.510. 

In  CiiSLFZC 

Maj.  R.  S.  Williamson,  1870.    R.,  71,  909. 

Maj.  H.  M.  Robert,  1870-72.  R.,  71,902;  73,986, 
988. 

Maj.  G.  L.  Gillespie,  1879-SO.    R.,  80,  2333. 

Capt.  C.  F.  Powell,  1886-87.  R.,  86,  2005;  87, 
2463,  2499. 

Capt.  W.  Young,  1887-BO.  B.,  88, 2144;  89,2511, 
2672. 

Capt.  T.  W.  Symons,  1890-95.  R,  90, 2965, 3006; 
91,  3169;  93,  2679;  93,  3342;  94,  2569;  96,  3369, 
3448. 

Capt.  W.  L.  Fisk,  1896-98.  B.,  96,  3236;  97, 
3389;  (Maj.)  98,  2967,  2991. 

Capt.  W.  W.  Harts,  1899.    B.,  99,  3209. 

Capt.  W.  C.  Langfltt,  1904.    B.,  04,  3606. 

Mai.  J.  F.  Mclndoe,  10,  950. 

Maj.  J.  J.  Morrow,  13, 1204. 


Assistants: 

F.  H.  West,  73, 986. 

R.  A.  Habersham.    B.,  80,  2234. 

J.  S.  Polhemus.    B.,  87, 2463. 

E.  Warrack.    B.,  90,  3008. 

Lt.  G.  D.  Fitch.    B.,  94,  2671. 

ESTIMATES.    (See  Plans  and  Projects.) 
■  By  Maj.  Williamson,  1871,  imp.  of  Umpqua  R. 
by  removal  of  obstr.  to  h.  w.  navigation,  $22,549.33 
(currency),  71, 914;  detailed  est.,  71, 913. 

OPEBATIONS. 

1871-73.  1,920  c.  y.  of  r.  removed  from  chan., 
73,96,992;  detailsof  operations,  73, 992;  miUdam 
at  Kellogg's  cut  through,  73, 986. 

1886-86.  Blasting  and  r.  removal  commenced 
on  R.  under  app.  of  1871,  86,  2006. 

1886-87.  Rook  removal  in  progress  on  reefe 
below  Scottsburg,  87, 2463. 

1889-90.  700  t.  of  r.  drilled,  blasted,  and  re- 
moved from  the  chan.,  90, 2966. 

1891-93.  965  t.  of  r.  blasted  and  removed,  93, 
2679. 

1893-94.    Over  252  t.  of  r.  removed,  94,  2570. 

1897-98.    Over  633  c.  y.  r.  removed,  98,  2968. 

PHYSICAL  CHABACTEBISTICS. 

Umpqua  divided  in  many  places  at  1.  w.  into  half 
a  dozen  streams,  separated  from  each  other  by  walls 
of  r.,  71,910. 

A  series  of  rapids,  71, 910;  73,  989. 

Bed  of  R.  coarse  gravel  or  solid  bed  r.,  71, 910. 

No  sand  bars  in  the  R.,  71,  910. 

Current  too  rapid  to  be  navigated  profitably,  73, 
96  990. 

Description  of,  80, 2334;  87,  2499;  95,  3449;  98, 
2992;  04,  3506. 

Largest  R.  in  s.  Oregon.  Entrance  from  sea  one 
of  the  best  along  the  coast.  Stream  navigable  for 
25  m.  above  its  mouth,  to  Scottsburg.  Navigation 
of  the  whole  R .  difficult.    96,  3448. 

In  1897  the  H.  throat  proper  had  a  min.  d.  of  about 
30'  and  w.  of  900'  at  1.  tide.  Average  d.  on  crest  of 
the  bar  was  seldom  less  than  13'  at  1.  w.  or  19'  at 
h.  w.    No  serious  obstr.  existed.    98,  2993. 

PLANS.    (See  Estimates  and  Projects.) 

By  Maj.  Gillespie,  1879,  imp.  of  Umpqua  R.  bet. 
Scottsburg  and  its  mouth  by  removal  of  bars  at 
Brandy  and  Echo  Islds.  and  Deans  Creek,  involving 
constr.  of  3,100 1.  f.  of  crib  j.;  est.,  $11,110,  80, 2336. 
In  1887,  Capt.  Powell,  formation  of  a  4'  chan.  from 
Gardner  to  Scottsburg  by  contraction  works  on  2 
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bars,  removal  of  bowlders,  and  completion  of 
"present"  proj.  at  Scottsburg  Reefs;  est.,  J30,000, 
87, 2500. 

PRIVATE  (CORPOEATE)  WORK. 

President  of  the  Mercbants  &  Farmers'  Naviga- 
tion Co.  tendered  the  use  of  a  SS .  to  Maj .  Robert  to 
make  a  trial  trip  up  the  R.;  offer  accepted;  stock- 
holders protest  against  the  offer  of  the  president; 
trip  abandoned,  72, 986,  989,  990. 

PROJECTS.    (See  Estimates  amd  Plans.) 

By  Maj.  Williamson,  imp.  of  Umpqua  R.  by  re- 
moval of  obstr.  to  a  h.  w.  navigation,  Scottsburg  to 
Roseburg;  est.,  $22,549,  71,  912,  86, 2005. 

In  1886,  proj.  proposed  e}q>end.  of  balance  of  app. 
of  1871,  at  and  below  Scottsburg,  in  excavation  of 
Chan.  3'  x  50'  1.  w.  through  5  r.  ledges;  est.,  $4,056, 
86,  2005;  87, 326;  88, 2144. 

By  Capt.  Symons,  1889,  formation  of  a  chan.  4' 
X  50'  1.  w.,  Scottsburg  to  mouth,  by  removal  of  ledge 
r.  and  bowlders;  est.,  $9,000,  90,  3007;  91,  3169. 

In  1894  Capt.  Symons  est.  $6,000  to  complete  proj ., 
94,  2571. 

Unexpend.  funds,  $259.18,  returned  to  Treas., 
1899,  as  proj.  was  practically  completed,  99,  3209. 

SURVEYS. 

Ex.  au.,  1870,  70, 32,  84. 

Ex.  rapids  by  Maj.  Williamson,  71, 97,  902. 


Ex.  by  F.  H.  West,  1871,  73,  986. 

Sur.  au.  act  Mar.  3, 1879,  assigned  to  Maj.  Wilson, 
79, 183;  made,  1879,  by  Maj.  GiUespie,  80, 2333. 

Ex.  au.  act  Aug.  5, 1886;  made,  by  Capt.  Powell, 
87, 2499. 

Ex.  bet.  Scottsburg  and  Harts  Rapids  au.  act 
Aug.  11,  1888;  made,  1889,  by  Capt.  Young  (R. 
unfav.),  89,  2527. 

Sur.  of  R.  bet.  Scottsburg  and  the  mouth  au.  act 
Aug.  11,  1888;  made,  1890,  by  Capt.  Symons,  90, 
3007. 

Surs.  of  rs.  and  reefs  along  proj.  chan.,  made  by 
Capt.  Symons,  1893-94,  94,  2570. 

Ex.  au.  Scottsburg  to  Blkton  Rapids  au.  act  Aug. 
17,  1894;  made,  1894-1895,  by  Capt.  Symons  (R. 
unfav.),  95, 3448. 

Ex.  of  bar  and  entrance  au.  act  June3, 1896;  made, 
1897,  by  Capt.  Fisk  (R.  tmfav.),  98,  2991. 

Pre.  ex.  and  sur.  au.  act  June  13,  1902.  B.,  by 
Maj.  Langfitt,  Mar.  9  and  Oct.  22,  1903;  plan  pre- 
sented at  est.  cost  of  $892,563.12  ("locality  unworthy 
of  such  a  large  expend.")  (H.  D.  310,  58th,  2d),  04, 
672,  3505. 

Pre.  ex.  of  bar  au.  act  Mar.  3, 1909.  R.,  by  Maj. 
Mclndoe,  Jan.  31, 1910  (H.  D.  811, 61st,  2d),  (unfav.) 
10,  950. 

Pre.  ex.  au.  act  June  25, 1910,  Scottsburg  to  Rose- 
burg, Oreg.  R.  by  Maj.  Morrow,  Nov.  23,  1910 
(H.  D.  276,  63d,  2d)  (unfav.),  13, 1204. 


W-36     SIUSLAW  RIVEE  (and  Bay  and  Bar),  OBEG. 


APPROPRIATIONS. 

1890,  $50,000,91,3175. 
20,000,93,2687. 

25,000,95,3373. 

27,000,96,3238. 

30,000,99,3211. 

36,000,03,2370. 

60,000,  10,2378. 

50,000,11,2583. 

40,000,13,2793. 


1892, 
1894, 
1896, 
1899, 
1902, 
1910, 
1911, 
1912, 


Total,  327, 000  ($24,838  carried  to  surplus  fund, 
1908,  and  recpts.  from  sales 
$150.10=$302,312.10, 13,2793). 
COMMERCE. 

Detailed  description   of  the  resources   of  the 
cotmtry,    93,    3348.    Transportation    and    mall 
facilities  poor  and  imperfect,  93, 3349. 
Insignificant,  03, 2237. 

C.  limited;  coimtry  being  thinly  settled  and 
trans,  facilities  primitive,  13, 1185. 

CONTRACTS. 

1895.  D.  Kern,  jetty  constr.:  Piles,  70  1.  f.; 
lumber,  $9  M  f.;  bolte,  5  and  15$  each;  brush  mat- 
tresses, 2bi  c.  y.;  St.,  720 1.  ($11,262.50),  95, 3373. 

1897.  Wakefield  &  -Jacobsen,  jetty  constr.: 
Pfles,  10*  1.  f.;  lumber,  $11  M  f.;  driftbolts,  30  lb.; 
bolts  and  washers  complete,  210  each;  brush  mat- 
tresses, 200  c.  y.;  st.  51^0  ton  ($12,086.10),  97,  3392. 

1899.  Hale  &  Smith,  repair  and  extension  of 
n.  j.  tramway  and  extension  of  U.  S.  wharf  (piles, 
lumber,  ironwork,  brush,  and  St.),  $23,737,  00, 
4290. 

1911.  Johnson-Anderson  Co.,  constr.  receiving 
wharf  and  extending  n.  j.  ($200,686),  13,  2793. 

1913.  Johnson-Anderson  Co.,  supple,  contract, 
making  face  of  wharf  longer  to  permit  operating  of 
2  derricks  ($507.28),  and  formal  contract  for  extend- 
ing s.  j.  400'  ($43,276.70),  13,  2794. 

ENGINEERS. 

Cbiet  of  Engineers.  R.,  80, 242;  81,  332;  87, 
330;  89,  358;  90,  324;  91,  402;  93,  378;  93,  435; 
94,  405;  95,  445;  96,  397;  97,  498;  98,  487;  99, 
572;  00,  645;  01,  619;  03,  640;  03,  598;  04,  657; 
06,  663;  06,  738;  07,  756;  10,  950;  10,  935;  11, 
992;  13, 1183. 


Boards: 

Convened,  Portland,  Oreg.,  June  11,  1891,  by 
S.  O.  No.  23,  to  report  upon  proj.  for  imp.  mouth 
of  Siuslaw  R.  R.,  91,  3175.  (Maj.  Handbury, 
Capt.  Symons,  and  Lt.  Burr.) 

BERH.  reviews  Capt.  Langfltt's  R.  on  con- 
tinuing imp.;  "undesirable,"  03, 2235. 

In  charge: 

Maj.  G.  L.  Gillespie,  1879.    R.,  81, 2617. 

Capt.  C.  F.  Powell,  1886.    B.,  87,  2493. 

Capt.  W.  Young,  1888-91.    E.,  90,  2999,  3002. 

Capt.  T.  W.  Symons,  1891-95.  R.,  91, 3173;  93, 
2681;  93, 3344;  94, 2573;  95,  3372. 

Capt.  W.  L.  Fisk,  1896-98.  R.,  96,  3237;  97, 
3391;  (Maj.)  98, 2970. 

Capt.  W.  W.  Harts,  1899-1900.  R.,  99,  3210; 
00,4286. 

Capt.  W.  C.  Langfitt,  1900-05.  R.,  01,  3478; 
03,  2370;  (Maj.)  03,  2213,  2229;  04,  3446;  05,  2449. 

Lt.  Col.  S.  M.  Eoessler,  1905-07.  R.,  06,  1980; 
07, 2163. 

Maj.  J.  F.  Mclhdoe,  10, 930. 

Maj.  J.  B.  Cavanaugh,  10, 930. 

Capt.  Arthur  Williams,  10, 930. 

Maj.  J.  J.  Morrow,  1910-.  R.,  10, 2377;  11, 2582; 
13, 2791. 

Assistants: 

J.  S.  Polhemus.    R.,  81,  2618. 
Lt.  E.Burr.    R.,  87, 2494. 
G.  A.  Lyell.    R.,  90, 3004;  93,  2687. 
E.  Ricksecker.    R.,  93,  3347. 
J.  S.  Polhemus.    R.,  96, 3239. 
Capt.  A.  A.  Fries,  06,  732. 
Capt.  Arthur  Williams,  10, 930. 
Lt.  H.  H.  Robert,  10,  930;  11,  987;  (Capt.)  13, 
1176. 

LEGAL  PROCEEDINGS. 

Steps  taken  to  acquire  title  to  land  required  for 

use  of  imp.,  00,  4289. 
Pt.  Terrace  st.  quarry  purchased  for  $700;  bound- 
aries and  land  described,  01, 3480. 
Land  required  for  use  of  imp.  purchased  for 

$500;  boundaries  described,  01. 3480. 
Bond  submitted  by  port  of  Siuslaw  to  insure  its 

proportion  of  the  cost  of  work  acceptable,  1911, 13, 

2791. 
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OPERATIONS. 

1891-93.  Constr.  and  preparation  of  plant,  92, 
2687,2691. 

1893-93.    6,640  t.  r.  placed  in  tho  n.  j..  9.3, 3346. 

1895-96.    N.  j.  extended  500',  96,  3238. 

1890-97.    Extension  otn.i  oontinned,  97, 3391. 

1897-98.    N.  j.  extended  to  911',  98,  2970. 

1899-00.  U.  .-^  wliarf  and  tramway  repaired, 
and  latter  extended;  11,674 1.  st.  and  305  c.  y.  mat- 
tresses placed  in  j.,  00,  4287. 

1900-01.  N.  j.  tramway  extended  90',  j.  crest 
raised  to  its  completed  height,  and  contract  com- 
pleted, 01, 3478, 3479. 

1909-10.  Preparations  in  progress  for  com- 
mencing work  on  is.,  10,  2377. 

1911-13.  N.  J.  wharf  and  3,300  1.  f.  tramway 
finished;  s.  j.  tramway  extended  316'  and  12,607  t. 
St.  placed  in  j.;  detailed  statement  of  material  used 
in  work,  13, 2792. 


PHYSICAL  CHABACTEEISTICS. 

Description  of  locality,  81,  2617;  87,  2493;  90, 
3002;  91,  3177;  03,  2230. 

Bar  changeable,  93,  3346;  94,  2575;  95, 3373. 

Scour  a  cause  of  delay  in  extending  n.  j .,  00,  4288. 

Unusually  heavy  storms,  1899-1900,  interfered 
withj.work,  00,  4288. 

Landslide  fills  St.  quarry  with  mass  of  debris,  01, 
3479. 


PLANS.    (See  Projects.) 

By  Capt.  Young,  1889,  2  high-tide  st.  js.  converg- 
ing until  w.  bet.  is  about  500',  then  running  out  to 
sea  parallel  to  each  other  for  sufficient  distance  to 
open  and  maintain  chan.  over  bar  with  1.  w.  d.  of 
10';  est.,  $280,190,  90,  3003. 


PRIVATE  WORK. 

Port  of  Sloslaw  assists  U.  S.  in  constr.  is.  by 
contrib.  $100,000,  10,  2377. 

Port  of  Siuslaw  extended  s.  1.  1,935'  by  placing 
about  63,500 1.  St.,  11,  2583. 

PROJECTS.    (See  Plans.) 

By  BE.,  1891,  imp.  of  Siuslaw  R.  at  its  mouth 
with  2  converging  js.  extending  from  E.'s  mouth 
out  across  ocean  bar;  js.  to  be  of  rubblest.  raised  to 
full  h.  tide  with  brush-mattress  foundation;  n.  j. 
to  be  7,500'  1.  and  s.  j.  5,700'  1.;  est.,  incl.  constr.  of 
plant  for  building  n.  j.,  $761,850,  91,  3180. 

Act.  Mar.  3,  1905,  au.  closing  out  work  and  dis- 
tributing property  on  other  works  where  active 
operation  m  progress,  05,  2449. 

Act  June  25,  1910,  au.  proj.  for  constr.  2  mean  h. 
tide  rubblest.  js.,  to  be  750'  apart  at  extremities; 
est.,  $426,000,  with  85,000  an.  mainten.,  10, 935. 

SURVEYS. 

Locality  deemed  worthy  of  sur..  81,  2018. 

Ex.  of  B.  au.  act  Aug.  5,  1886;  made,  1886,  by 
Capt.  Powell,  87,  2493.    R.  unfav. 

Au.  act  of  Aug.  11,  1888;  made,  1899,  by  Capt. 
Young,  90,  3002. 

Minor  sur.  made,  1899  (maps),  00,  4289. 

Pre.  ex.  and  sur.  au.  act  June  13, 1902,  of  R.  mouth 
and  shoals  near  Florence  to  provide  for  imp.  locality 
at  less  cost  than  existing  proj.  B.  by  Capt.  Lang- 
fitt,  Feb.  5, 1903  ("commerce  does  not  warrant  con- 
tinuance of  imp,"),  03,  2229,  2239. 

Pre,  ex.  and  sur.  au.  act  Mar.  3, 1909,  of  R.  at  the 
mouth.  R.  by  Maj.  Mclndoe,  July  23,  1909,  and 
Jan.  7,  1910;  est.,  $426,000  and  $6,000  an.  mainten. 
(H.  D.  648,  61st,  2d),  10,  950. 

Maps.    (H.D.  648, 61st,  2d.l    91,  3175.  3178;  93, 
3346;  00,  4290. 
Photographs.    00,  4290. 


W-41    ALSEA  BAY,  HARBOR,  AND  RIVER,  OREG. 


APPROPRLA.TION. 

1896,  $3,000,  96,3241. 

COMMERCE. 

Description  of,  93, 3441. 

C.  of  the  country  in  1892  small,  93, 3442;  98, 2995. 

CONTRACTS. 

1897.  C.  P.  Church,  removal  of  obstr.,  $1,475, 
97, 3393. 

ENGINEERS. 

Clilef  of  Engineers.  B.,  76, 116;  78, 139;  79, 
183;  80,  242;  91,  409;  93,  445;  96,  459;  96,  398; 
97,  499;  98,  488,  601;  99,  674. 

In  charge: 

Maj.  N.  Michler,  1876,  76, 116.    E.,  76,  ii,  644. 

Maj.J.M.Wllson,  1878-79,  78,138;  79,183.  B., 
79  1810 

Lt.  Coi.  G.  L.  Gillespie.    E.,  80, 2336. 

Capt.  T.  W.  Symons,  1891-96.  B.,  91,  3246: 
93,  3440;  95,  3506. 

Capt.  W.  L.  Fisk,  1896-98.  E.,  96,  3241;  97, 
3393;  (Maj.)  98,2972-2995. 

Capt.  W.  W.  Harts,  1899.    E.,  99, 3212. 

Assistants: 

G.  F.  Cramer,  76,  ii,  645. 

E.  A.  Habersham,  79,  1810.    E.,  79,  1812;  80, 
2337 
J.  S .  Polhemus.    B.,  91, 3246. 
J.  R.  Savage.    E,,  93, 3443. 
H.  V.  Baker,  E.,  96,  3506. 

OPEEATIONS. 

1897-98.  Obstr.  removed  from  31  m.  of  the 
lower  part  of  the  R.,  98, 2972. 


PHYSICAL  CHAEACTEEISTICS. 

Description  of,  76,  il,  645;  79, 1810, 1811, 1812;  80, 
2337;  91,3248;  93,3441;  96,3506;  98,2996. 

R.  rises  in  the  Coast  Range,  Oreg.,  is  about  50  or 
66  m.  1.,  and  empties  into  the  Pacific  Ocean  about  12 
m.  s.  of  Yaquina  B.  Alsea  B.  and  that  portion  of 
the  R .  affected  by  the  tides  have  an  area  of  3.7  sq.  m. 
About  45  m.  from  its  mouth  it  divides  into  2  forks. 
It  has  a  number  of  tributaries.    93,  3441 . 

The  country  adjacent  to  the  forks  constitutes  the 
upper  Alsea  Valley,  or  the  prescribed  head  of  the  ex. 
of  1897,  98,  2996. 

PROJECTS. 

In  1895  Capt.  Symons  est.  13,000  to  imp.  the  lower 
part  of  the  R.,  by  the  removal  of  rs.  and  other  obstr. 
for  31  m.,  the  plan  of  imp.  au.,  95,  3506;  96, 3241. 

Proj.  having  been  completed,  theunexpend.  bal- 
ance, $1,044.16,  was  returned  to  the  Treas.,  1899,  by 
Capt.  Harts,  99,  3212. 

SURVEYS. 

Ex.  by  G.  F.  Cramer,  1875,  76, 116,  ii,  645. 

Sur.  1878-79  by  R.  A.  Habersham,  78, 139;  79, 
183, 1810. 

Sur.  1879  au.  of  H.  and  bar,  79,  183.  Made  by 
E.  A.  Habersham,  1879,  80,  2337.  E.  of  Lt.  Col. 
Gillespie  (unfav.  to  H.),  80, 2336. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Symons  (unfav.),  91, 3246. 

Ex.  of  the  inner  navigation  of  the  R.  au.  act  July 
13, 1892;  made,  1892,  by  Capt.  Symons  (B.  fav.),  93, 
3440. 

Sur.  au.  act  Aug.  17,  1894;  made,  1895,  by  Capt. 
Symons  (see  Projects),  95,  3605. 

Ex.  from  the  head  of  tide  water  to  upper  Alsea 
Valley  au.  act  June  3,  1896;  made,  1897,  by  Capt. 
Fisk  (E.  unfav.  to  further  imp.),  98, 2995. 
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W-44 


YAQUINA  BAY,  OBEG. 


APPBOPEIATIONS. 


1880, 

140,000,80,241. 

1881, 

10,000,  81,  2593. 

1882, 

60,000,  83,  2680. 

1884, 

60,000,84,2266. 

1886, 

75,000,86,2002. 

1888, 

150,000,88,2149. 

1890, 

165,000,90,2970. 

1892, 

85,000,93,2698. 

1894, 

50,000,95,3378. 

1896, 

26,000,96,3242. 

1899, 

5,000  (sur.)  99, 3216. 

Total, 

,  715,000 

COMMERCE. 

Eesults  prospective  upon  imp.,  84, 2269. 
Description  ol,  93, 3317;  95, 3380, 3450;  00, 4298. 
1902, 1,152  t.,  03,  2215;  1906,  582  t.,  07,  2165. 
Letters  of  parties  interested  in  further  work  of 
imp.  of  B.,  04,  3456-3465. 

CONTRACTS. 

1887.    E.Ingram,  j.st.,  62(|)t.,87,2466. 

1894.  Pioneer  Sandstone  Co.,  st.  (annulled), 
95,  3376. 

1895.  D.  Kern,  St.,  from  U.  S.  quarry,  S1.30  t. 
($13,000);  furnished  St.,  86$  t.  (88,600),  95,  3377. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,241;  81,329;  83, 
322;  83,335;  84,338;  85,365;  86,362;  87,326; 
88,  299;  89,  366;  90,  320;  91,  403;  93,  378;  93, 
432,436;  94,405;  95,446,456;  96,398,406;  97,499; 
98,489;  99,574,577;  00,646,649;  01,620,622;  03, 
641;  03,600;  04,659;  05,666;  06,740;  07,756. 

Boards: 

Convened,  Portland,  Oreg.,  Nov.  13,  1888,  S.  O. 
No.  58,  to  ex.  and  report  upon  proj.  lor  imp.  of  en- 
trance to  YaquinaB.  R., '89,2617.  (Col.Mendell 
and  Majs.  Jones  and  Handbury.) 

BE.  convened,  Portland,  Oreg.,  May  9,  1896,  by 
S.  O.  No.  7,  dated  Mar.  14, 1895,  to  make  ex.  of  bar 
at  Yaqulna  B.  R.,  96,  3284.  (Lt.  Col.  A.  Stick- 
ney ,  Majs.  J.  C.  Post  and  C.  B.  Sears.) 

BE.  convened,  Portland,  Oreg.,  Apr.  19, 1899,  by 

§ar.  3,  S.  O.  No.  14,  dated  Mar.  16, 1899,  to  ascertain 
esirability  of  prosecuting  the  work  au.  act  1896 
and  cost  of  whatever  work  would  be  recom.,  99, 
3215.  R.,  00, 4293.  (Col.  Mansfield;  Capts.  Taylor 
and  Harts.) 

Convened,  S.  O.  No.  20,  Hdp.  Corps  of  Engrs., 
July  10,  1903,  to  investigate  desirability  of  continu- 
ing or  modifying  proj.  for  imp.  of  Yaqulna  B.  R.. 
04,  3450.  BERH.  reviews  report  and  recom.  app, 
of  826,000  for  mainten.  of  existing  works,  and  re- 
pairs of  damages  caused  by  storms  (H.  D.  158, 
58th,  2d),  04,  3456. 

In  di.3fr£rc 

Maj.  G.t.  Gillespie,  1880-82.    B.,  81,2589. 

Capt.  C.  F.  Powell,  1882-87.  R.,  83,  2679;  83, 
2062;  84, 2265;  85, 2393;  86, 1998;  87, 2465,  2467. 

Capt.  W.  Young,  1888-90.  R.,  88,  2146;  89, 
2513. 

Capt.  T.  W.  Symons,  1890-96.  R.,  90,  2967, 
2974;  91,  3182;  93,  2694;  93,  3367;  94,  2576;  95, 
3375,  3460. 

Maj.  W.  H..IIeuer,  1893.    B.,  93,  3314. 

Capt.  W.  L.  Fisk,  1896-98.  B.,  96,  3241,  3284; 
97,  3394; JMaj.)  98, 2972. 

Capt.  W.  W.  Harts,  1899-1900.  B.,  99,  3212, 
3215;  00,  4291,  4293. 

Capt.  W.  C.  Langfitt,  1901-05.  R.,  01,  3482, 
3485;  03,  2371;  (Maj.)  03,  2215;  04,  3448;  05,  2461. 

Lt.  Col.  S.  W.  Roessler,  1906-07.  R.,  06,  1981; 
07,  2165. 

Assistants: 

J.  S.  Folhemus.  B.,  81,  2593;  83,  2681;  83, 
2064;  84,  2267;  85,  2396;  88,  2147;  89,  2614;  90, 
2970 

G.'  A.  Lyell.    vL,  91,  3190. 


Lt.  G.  U.  Pitch.    B.,  93, 2698. 
J.  G.  Holcombe.    B.,  93,  3362;  94,  2581;  95, 
3378;  96,  3307. 

OPEBATIONS. 

1880-81.  Preparations  for  work  and  collec- 
tion of  materials;  2,500  1.  f.  ol  tramway  built;  one 
crib  with  mattress  foundation  sunk,  81, 2592. 

1881-83.  90 1.  f.  of  wharf  built  of  cribwork  and 
piling;  also  hoisting  engine  and  derrick  placed  in 
position;  560  1.  f.  of  j.  (brush  and  st.)  built,  83, 
2679. 

1883-83.  Foundation  j.  mat  advanced  1,430' 
and  the  same  ballasted  and  riprapped  with  6,600 
c.  y.  St.,  83,  2063. 

1883-84.  Jetty  extended  162',  consuming  9,352 
c.  y .  St.  and  650  cords  of  brush,  84, 2265. 

1884-85.  Land  gap  of  375'  closed  by  j.  constr.; 
tramway  rebuilt;  extensive  repairs  to  plant,  85, 
2394. 

1886-87.  Operations  resumed  in  constr.  of  j., 
87,  2465. 

1887-88.    Jetty  extended  460',  88,  2147. 

1888-89.  Repairs  to  plant  and  main  j.  tram- 
way; 132  1.  f.  of  wharf  built  and  equipped  with 
turntable;  2,800  1.  f.  of  track  laid;  33,000  t.  of  r. 
quarried;  s.  j.  extended  to  4,265',  and  2,110  1.  1.  of 
tramway  built  for  n.  j.,  89, 2616. 

1889-90.  820  1.  f.  of  tramway  built  for  n.  j., 
and  12,980  t.  of  st.  placed;  18,040  t.  st.  placed  on 
s.j.,  90,2969. 

1890-91.  Preparation  and  repair  of  plant; 
n.  j.  extended  600  1.  f.;  30,327  t.  of  st.  placed  upon 
old  and  new  work;  2,080'  of  s.  j.  tramway  built, 
91,  3183,  3185. 

1891-93.  N.  j.  extended  840',  and  large  part 
of  s.  j.  completed;  repairs  and  constr.  of  plant,  92, 
2697. 

1893-93.  32,085 1.  of  r.  placed  in  n.  j.,  93, 3360; 
30,690  t.  of  r.  placed  in  s.  j.  and  repairs  made,  93, 
3361. 

1893-94.  16,332 1.  of  r.  placed  in  s.  j.,  and  5,494 
t.  inn.  j.,  94, 2678. 

1894-95.  About  10,000  t.  of~r.  placed  in  n.  and 
s.  js.,  95, 3376. 

1896-96.  About  19,000 1.  ol  r.  placed  in  n.  and 
s.  js.,  96,  3242. 

1898-99.  U.  S.  tugboat  prepared  for  sur.,  99, 
3216. 

1900-01.  Work  during  fiscal  year  confined  to 
removing  most  n.  of  3  rs.  beyond  sea  end  of  s.  j., 
by  hired  labor  and  use  olU.  S.  plant,  01,  3483. 

1901-03.  Middle  r.  and  s.  r.  blasted  down  to 
least  d.  ol  12',  m.  1.  t.,  by  hired  labor  and  use  of 
U.  S.  plant,  02,  2372. 

1906-07.  Act  Mar.  3,  1905,  au.  closing  up  of 
works  and  distributing  serviceable  property;  al- 
lows expend,  of  sufficient  amount  to  maintain 
work  for  2  years,  05,  666.  Period  for  mainten. 
completed,  07,  2166. 

PHTSICAL  CHARACTERISTICS. 

Description  of  B.  and  its  tidal  volume,  86,  2000; 
87, 2468. 

Description  of,  89, 2618;  93, 3316,  3361;  94, 2679; 
95,  3461;  96,  3307;  00,  4296. 

Bed  of  entrance  of  solid  r.,  93,  3316;  95, 3451. 

Tendency  to  bar  formation  at  ends  of  the  js.,  94, 
2577;  95,  3376. 

In  1896  officer  in  charge  thought  it  not  in  power 
of  man  to  imp.  entrance  further  to  make  it  a  H.  of 
safe  capacity  for  deep-draft  ships,  95, 3462. 

Current  observations  and  borings,  96,  3308. 

In  1895  there  was  a  d.  of  12  to  14'  across  the  bar, 
95,  3451;  and  in  1897  a  d.  of  from  14  to  16',  98, 2974. 

B.  a  small  tidal  estuary  of  about  5  sq.  m.  area. 
Lies  on  Oregon  coast  about  110  m.  s.  of  mouth  of 
Columbia  R.  Bar  exists  in  ocean  opposite  en- 
trance to  B.  Mean  range  of  tide,  about  7',  01, 
620,  621. 

Prior  to  imp.  prevailing  d.  over  bar  about  7  or 
8',  m.  1. 1.,  01, 620,  621. 

N.  and  s.  js.  fairly  well  maintained,  although 
somewhat  beaten  down  by  sea  near  outer  end,  03, 
2216. 


rSeepp.  14-22  for"! 
Lexplanations,  etc.J 


EIVEK  AND   HARBOR  WORKS, 
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PRIVATE  WORK. 

Funds  donated  by  citizens  of  Willamette  Valley 
for  use  on  Yaquina  imp.,  83, 2G79. 

PROJECTS. 

By  Maj.  Gillespie,  1880,  constr.  of  high-tide  brush 
mattress  and  st.  j.  about  4,000'  1.  on  s.  side  of  en- 
trance to  Yaquina  B.,  to  dose  rook-obstruoted 
Chan.,  and  to  provide  central  free  chan.  of  increased 
d.:  d.  to  be  obtained  was  placed,  1881,  at  17',  and 
subsequently  raised  to  19',  at  m.  h.  t.;  est.,  $4GS,00O, 
81, 329;  88, 2680;  87,  2465. 

In  1886,  $235,000  having  been  app.  for  work, 
Capt.  Powell  proposed  constr.  of  n.  j.,  which,  with 
further  extension  of  s.  j.,  est.  to  cost  $308,970  addl. 
to  amount  aheady  app.,  86, 2001;  87, 326,  2463. 

By  Capt.  Young,  1888,  constr.  of  n.  mid-tide  j. 
of  rubblest.  extending  from  n.  head  along  and 
behind  reef  for  about  2,300';  also  to  raise  s.  i.  to 
full  h.  w.,  leaving  entrance  w.  bet.  js.  of  about 
1,000';  est.,  $196,750;  approved  by  BE.,  1889,  89, 
2519-2521. 

In  1890,  $125,000  est.  as  required  for  completion  of 
proj.,  90,  2970. 

By  Capt.  Symons,  1892-93,  modifying  proj.  of  1888 
to  provide  for  raising  n.  j.  to  full  h.  t.,  93, 3357,  and 
lor  constr.  5  groins  channelwards  from  s.  j.,  93, 3359; 
in  1894  for  extension  of  one  of  the  groins  300'  and  an- 
other 100',  95,  3376. 

By  BE.,  1895,  e.^tension  of  n.  j.  2,100'  and  s.  j. 
2,000',  removal  of  r.  in  proj.  chan.,  and  constr.  of  a 


spur  800'  1.  inside  existing  s.  j.;  est.,  $1,025,800,  96, 


BE.,  1899,  did  not  deem  H.  worthy  of  further 
imp.,  with  exception  of  removal  of  cluster  of  rs.  near 
s.  j .,  which  could  be  removed  at  an  est.  cost  of$20,000 
from  available  funds,  00,  4291-^294. 

BE.,  convened  by  S.  O.  No.  20,  report  on  desira- 
bility of  continuing  or  modifying  proj.  (see  Boards), 
04,  3449. 

B.  not  considered  worthy  of  further  imp.  at 
"present"  time  by  U.  S.,  07, 2165. 

SURVEYS. 

Comparison  of  surs.  of  1885-86,  87, 2467. 

Ex.  of  H.  with  view  to  25'  at  m.  1.  w.  upon  bar  at 
entrance  au.  act  July  13, 1892;  made  by  Maj.  Heuer 
(R.  unfav.),  93,  3314. 

Sur.  of  B.  made,  1892,  by  Capt.  Symons,  93, 3361; 
and  of  bar  and  B.  in  vicinity  of  js.,  1893,  94,  2578. 
Several  .surs.  of  H.  in  vicinity  of  mner  bar  made  by 
Capt.  Symons,  1894-95,  95,  3376. 

Ex.  of  B.  and  bar  with  view  to  increased  d.  au. 
act  Aug.  17, 1894;  made,  1895,  by  Capt.  Symons  (R. 
unfav.),  95,  3450. 

Sur.  of  entrance  made,  1893,  by  BE.,  1895,  96, 
3307. 

Ex.  by  BE.  au.  act  Mar.  3, 1899.  Sur.  made  by 
Board,  1899-1900.  R.,  99,  3215;  00,  4293.  (See 
Projects.) 

Maps.  83,  2680;  83,  2066;  84,  2268;  85,  2396; 
86,  2000;  87,  2465;  91,  3184;  93,  3360;  00,  4292. 


W-45      YAQUINA  AlVD  BIG  ELK  RIVERS,  OREG. 


COMMERCE. 

Description  of,  98,  2998. 

ENGINEERS. 

Chief  of  Engineers.    R.,  98, 501;  10,950;  13, 
1203. 

In  charge: 

Maj.  W.X.  Fisk,  1898.    R.,  98, 2997. 
Maj.  J.  F.  Mclndoe,  10,  930. 
Maj.  J.  B.  Cavanaugh,  10,  930. 
Maj.  J.  J.  Morrow,  10,  930;  13, 1176. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  98,  2997. 

Ya(^uina  located  about  3  m.  above  entrance  to 
Yaqmna  B.;  head  of  tide  about  23  m.  above  this 

goint.    Big  Elk  K.  joins  Yaquina  about  4  m.  below 
ead  of  t.,  and  is  susceptible  to  tidal  influence  to 


Sunset  Quarry,  4  m.  above  the  confluence.    98, 
2997. 

SURVEYS. 

Ex.  of  R.  from  town  of  Yaquina  to  head  of  tide, 
incl.  Big  Elk  R.  to  Sunset  Quarry,  au.  act  June  3, 
1896;  made,  1897,  by  Capt.  Fisk  (R.  unfav.),  98, 
2997,  2998. 

Pre.  ex.  of  R.  from  Yaquina  to  Elk  City  au.  act 
Mar.  3,  1909.  R.  by  Maj.  Mclndoe  July  31,  1909 
(H.  D.  351,  61st,  2d)  (unfavO,  10, 950. 

Pre.  ex.  and  sur.  of  R.,  Toledo  to  Yaquina,  with 
report  upon  any  proposition  for  cooperation  by 
local  interests,  au.  by  act  Feb.  27, 1911.  R.  by  Maj. 
Morrow,  Aug.  17  and  Dec.  27, 1911 ;  est.,  $72,000,  and 
$3,000  biennially  for  malnten.,  subject  to  conditions 
as  to  cooperation  by  local  interests  (H.  D.  519, 62d, 
2d),  18, 1205. 

Maps.    (H.D.519,  62d.  2d.) 


W-53(b)  CAPE  FOULWEATHER  HARBOR,  OREG. 


COMMERCE.    (See  Plans.) 

ENGINEERS. 

Chief  of  Engineers.    R.,  78, 139;  79, 183. 

In  charge.    Maj.  J.  M.  Wilson,  78, 138;  79, 180, 
183.    R.,  79,  1796. 

Assistant.    R.  A.  Habersham,  79,  1796.    R., 
79, 1799. 


ESTIMATES.    (See  Plans.) 

By  R.  A.  Habersham,  1879,  break'r  9,900'  1., 
$11,462,487,  79,  1798,  1801. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  79, 1796,  1797,  1799, 1800,  1802. 
Tides  and  fogs,  79, 1797, 1801. 
Direction  of  prevailing  winds,  79, 1800. 

PLANS.    (See  Estimates.) 

By  Maj.  Wilson,  1879,  break'r  4,900'  1.,  $4,606,132, 
to  form  a  H.  of  refuge,  79,  1798,  1801.    Recom. 
break'r  n.  of  cape  instead  of  s.,  600'  1.,  $656,251,  af- 
fording 60  to  100  acres  of  anchorage,  79, 1798,  1799, 
1801, 1802. 

SURVEY. 

Ex.  au.,  1878,  to  ascertain  adaptability  for  H.  of 
refuge,  78, 139.  Completed,  1879,  by  R.  A.  Haber- 
sham, 79, 183,  1796. 
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VV-54 


SILETZ  RIVER,  OREG. 


COMMEKCE. 

Description  of.    Limited,  98, 3000. 

ENGINEERS. 

Clilef  of  Engineers.    R.,  98,  601. 

In  charge.    Maj.  W.  L.  Fist,  1898.    R.,  98, 2998. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  98,  2999. 


Shallow  mountain  stream  emptying  into  Siletz  B., 
1}  m.  from  B.  entrance,  at  which  esist  ledge  rs.,  98, 
2999. 

SURVEY. 

Ex.  of  the  B.,  bar,  and  entrance  au.  act  Jmie  3, 
1896;   made,  1897,  by  Capt.  Fisk  (B.  unfav.),  98, 


W-58 


NESTUCCA  RIVER,  OREG. 


APPROPRIATIONS. 

1896,  S6,000,  96,  3243. 

COMMERCE. 

Limited,  93,  3448. 

CONTRACTS. 

1897.  NormUe  &  Fastabend,  r.  excavation, 
S3.75  c.  y.,  p.  m.  ($3,760),  97, 3396. 

ENGINEERS. 

Chiel  ot  Engineers.  R.,  93,  446;  95,469;  96, 
399;  97,  601;  98,  491;  99,  578. 

In  charge: 

Capt.  T.  W.  Symons,  1893-96.  R.,  93,  3446;  95, 
3509. 

Capt.  W.  L.  Fisk,  1896-98.  R.,  96,  3243;  97, 
3396;  (Mai.)  98,2976. 

Capt.  W.  W.  Harts,  1898-.    R.,  99,  3216. 

Assistant.    J.  R.  Savage.    R.,  93,  3449. 

OPERATIONS. 

1896-97.    Removal  of  r.  in  progress,  97,  3396. 
1897-98.    In  connection  with  previous  year 
1,388  c.  y.  r.  removed,  98,  2976. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  3446;  95,  3610. 

R.  enters  Pacific  Ocean  about  26  m.  s.  of  the  en- 
trance to  Tillamook  B.;  about  45  m.  1.,  and  has  a 
tidal  area  of  about  2  sq .  m.  The  portion  above  tlie 
influence  of  the  tide  entirely  unfit  for  navigation, 
flowing  mostly  through  a  narrow  valley  which  is  in 
places  almost  a  gorge.    93,  3446,  3447. 

PROJECTS. 

By  Capt.  Symons,  1895,  removal  of  a  rocky  reef  at 
the  entrance  to  the  B.,  est.,  $6,000,  95,  3609;  96, 
3243. 

Unexpend.  balance,  !267.12,  returned  to  the 
Treas.,  1899,  by  Capt.  Harts;  imp.  having  been 
completed,  99,  3216. 

SURVEYS. 

Ex.  from  Woods  to  the  ocean,  au.  act  July  13, 1892; 
made,  1892,  by  Capt.  Symons  (R.  unfav.),  93, 3446. 

Sur.  of  the  same  part  of  the  R.  au.  act  Aug.  17, 
1894;  made,  1896,  by  Capt.  Symons  (see  Projects), 
95,  3609. 

Sur.  of  the  work  of  r.  removal  in  progress  made, 
1897,  by  Capt.  Fisk,  97,  3396. 


W-59(b) 


CAPE  LOOKOUT,  OREG. 


ENGINEERS. 

Chief  3t  Engineers. 


R.,  98,  .'i02. 


In  charge.    Maj.  W.  L.  Fisk,  1898.    R.,  98, 3001. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  98,  3002. 

One  of  the  prominent  promontories  of  the  Oregon 
coast,  situated  60  m.  s.  of  the  mouth  of  the  Columbia 
R.  Tlie  bottom  is  hard,  poor  holding  ground  for 
anchorage,  and  unsuited  for  a  H.  of  refuge,  98, 3002. 


$10,725,000  to  constr. 


PROJECT. 

In  1897  Capt.  Fisk  est. 
break'r,  98,  3003. 


SURVEY. 

Ex.  with  view  to  the  constr.  of  a  H.  of  refuge  and 
to  ascertain  its  cost,  au.  act  June  3, 1896;  made,  1897 
by  Capt.  Fisk  (R.  unfav.)  (see  Projects),  98,  3001. 


VV-61 


TILLAMOOK  BAR  AND  BAY,  OREG. 


APPROPRIATIONS. 

$5,200,88,300. 
600,  90,  2980. 
15,000,93,2702. 
16,000,95,3385. 
17,000,96,3246. 
26,000,99,3218. 
27,000,03,2374. 
10,000,05,2453. 


1890; 

1892, 


1896, 


1902, 
1906, 


1907, 
1909, 
1910, 
1910, 
1911, 
1912, 

Total, 

$10,000,07,2167. 
*5,000,O9,2210. 
*1, 600,  10,2379. 
5,000,  10,  2379. 
6,000,11,2585. 
105,000,13,2795. 

247,200  (reed,  from 
13,  2796). 

♦Allotment. 

sales,  $20=-$247,220, 


[See  pp.  14-22  fori 
Lexplanations,  etc.  J 


EIVEE  AKD  SARBOB  WOEKS. 
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COMMERCE. 

Description  of,  91,  3201;  98,  3008;  03,  2243, 
2245-2246. 

In  1897  believed  that  condition  of  olian.  in  no 
way  hindered  development  of  G.  in  existence  then, 
98,  3008. 

Consists  of  lumber  and  dairy  products  shipped 
to  Portland  and  San  Francisco,  and  general  mer- 
chandise brought  in  by  coasting  vessels. 

1911,  26,024  t.,  13, 1188. 

CONTRACTS. 

1889.  R.  L.  Hall,  brush  and  st.  dike  constr., 
t2  running  f.,  89,2522. 

1893.  J.  E.  Howard,  dite  constr.:  Piles,  S*  1.  f.; 
lumber,  $12  M  f.:  bolts  complete,  10$  each;  spilres 
and  wire,  4  and  3^$  lb.;  brush,  12.50  cord;  St.,  5S4 
t.  ($7,614),  93,  3369. 

1895.  C.  Ewine,  dike  constr.:  Piles,  6*  1.  f.: 
lumber,  SX.SO  M  I.;  bolts,  124  each;  spikes  and 
wire,  2J0  lb.;  brush,  $1.90  cord;  St.,  460  t.  fS13,- 
385.75),  95,  3384. 

1896.  Wakefield  &  Jacobsen,  dike  constr.: 
Pfles,  8i$  1.  f.;  lumber,  $10  M  f,;  bolts,  ISO  each; 
ironwork,  4  and  4iit:  lb.;  brush,  $2.30  cord;  St.,  500 
t.;  excavation,  25*"c.  y.  ($12,104.50),  97,  3399. 

1899-00.  Informal  contracts  for  repair  and 
extension  of  dikes,  and  for  mattresses,  00,  4317. 

1907.  0.  P.  Graham,  fum.  and  delivering 
launch,  07,  2167. 

ENGINEERS. 

Chief  of  Engineers.  R.,  88,  300;  89,  357;  90, 
321;  91,  404,  411;  93,  379,  384;  93,  437;  94,  406; 
95,  447;  96,  399;  97,  601;  98,  492,  502;  99,  678; 
00,  660;  01,  622;  03,  543;  03,  601;  04,  661,  663; 
OS,  667,  668;  06,  741,  743;  07,  767,  758;  08,  805, 
806,  817;  09,  843,  844;  10,  937;  11,  994;  13,  1187, 
1206. 

Boards.  BERH.  reviewed,  Aug.  3,  1903,  report 
on  sur.  of  ocean  bar  (see  Surveys),  03,  2246. 

Tti  clifLr&rc 

Capt.  W.  Young,  1888-90.  R.,  88,  2150,  2152; 
89  2622. 

Capt.  T.  W.  Symons,  1890-95.  R.,  90,  2979;  91, 
3200;  93,  2701,  2762,  2744;  93,  3368;  94,  2586;  93, 
3382 

Capt.  W.  L.  Fisk,  1896-98.  R.,  96,  3244;  97, 
3397;  (Mai.)  98,  2976,  3007. 

Capt.  W.  W.  Harts,  1898-1901.  R.,  99,  3217;  00, 
4314. 

Capt.  W.  C.  Langfltt,  1901-05.  R.,  01,  3486; 
08,  2373;  (Maj.)  03,  2216,  2239;  04,  3466,  3468;  05, 
2452,  2454. 

Lt.  Col.  S.  W.  Roe?sler,  1905-08.  R.,  06,  1982, 
1984;  07,  2166,  2168;  08,  2241,  2243. 

Maj.  J.  F.  Mclndoe,  1908-10.    B.,  09,  2209,  2211. 

Maj.  J.  B.  Cavanaugh,  10, 930. 

Cant.  Arthur  Williams,  10,  930. 

Maj.  J.  ,T.  Morrow,  1910-.  R_  10,  2378;  11,  2583: 
13,  2704. 

Assistants: 

Lt.  E.  Burr.    B.,  88,  2161. 
W.H.Wood.    R.,  91,  3201. 
A.  J.  McMillan.    B.,  93,  2743,  2746. 
I.E.  Savage.    B.,  93,  2761. 
D.  B.  Ogden.    R.,  96, 3245. 
J.  G.  Holcombe.    B.,  97,  3399. 
Capt.  A.  A.  Fries,  04, 661;  06,  732. 
Capt.  ArthM  Williams,  09,  838;  10,  930. 
Lt.  H.  H.  Robert,  10,  930;  11,  987;  (Capt.)  13, 
1176. 

LEGAL  PBOCEBDINGS. 

Purchase  of  1  acre  of  land  for  storing  and  mooring 
TJ.  S.  plant,  00,  4318;  01,  3486,  3487. 

Public  lands  withdrawn  from  sale  for  use  in  con- 
nection with  imp.,  01,  3487. 

Port  of  Tillamook  declared  illegal  by  courts,  13, 
2796. 

OPERATIONS. 

1889-90.  1,148  1.  f.  of  sheet  pile  dike  and  448 
1.  f.  of  pile  and  brush  revet,  built  at  Dry  Stocking 
Bar,  90,  2979. 


1893-93.    Dike  constr.  in  progress,  93,  3309. 

1893-94.  In  connection  with  previous  year, 
about  2,000'  of  dike  built,  94,  2586. 

1894-96.    Dike  constr.  in  progress,  95,  3384. 

1895-96.  About  7,000'  of  dikes  and  shore  pro- 
tection built,  96,  3245. 

1896-97.  About  4,000'  of  dikes  and  shore  pro- 
tection buUt,  and  some  obstr.  removed,  97,  3398. 

1898-99.  Completed  dikes  kept  free  from  drift, 
99,  3217. 

1899-00.  Snag  scow  built  under  contract;  ten- 
der bought;  over  10,000  c.  y.  dr.;  5  spur  dikes 
built,  3  under  way,  and  several  repaired;  about 
400  snags,  etc.,  removed,  00,  4315,  4318. 

1901-03.  Dr.  shoals  and  building  and  repairing 
dikes,  01, 3485-3486. 

1903-03.    Snagging  and  dr.,  03,  2216. 

1903-04.  40,000  o.  y .  dr.,  376  large  and  770  small 
snags  removed,  and  js.  repaired,  04,  3466. 

1904r-05.  16,750  c.  y.  dr.,  snagging  operations 
continued,  plant  repaired,  etc.,  06, 2452-2463. 

1906-06.  44,000  c.  y.  dr.,  and  154  small  and  895 
large  snags  removed,  06, 1983. 

1906-07.  Snagging  operations  continued,  07, 
2166. 

1907-08.  In  connection  with  work  of  preceding 
year,  2,734  snags  and  48  overhanging  trees  removed, 
and  34,058  o.  j.  removed  from  shoals,  08, 2241-2242. 
Constr.  of  dr.  for  work  on  Oregon  coast  Hs.  in  prog- 
ress, 08, 806,  2243. 

1908-09.  196  large  and  1,191  small  snags  and 
trees  removed,  09,  2209.  Dr.  for  work  on  Oregon 
coast  Hs.  completed,  09,  844,  2211. 

1909-10.  44,824  0.  y.  dr.,  and  part  of  expense 
connected  therewith  borne  by  port  of  Tillamook, 
10, 2378. 

1910-11.  Snags  removed,  104,421  c.  y.  dr., 
partly  with  funds  fum.  by  port  of  Tillamook,  11, 
2583—2584 

1911-13.  8,320  c.  y.  dr.  by  U.  S.  and  73,763  c.  y. 
by  port  of  Tillamook,  using  U.  S.  plant;  260  snags 
removed  and  dr.  repaired,  13,  2794. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  88, 2152;  94, 2587;  95, 3384;  98, 
3007;  03,  2239,  2240. 

Chan,  changeable,  98, 3008. 

Small  ocean  vessels  drawing  up  to  8',  1899,  could 
reach  Tillamook  City  at  extreme  high  tide;  3  small 
shoals  hindered  this  passage,  99,  3217. 

Condition  of  works  and  d.  of  water,  03,  543;  03, 
601,  2216;  04,  662,  3466;  05,  667,  668;  06,  742, 1983; 
07,  758,  2166;  08,  805,  2242;  09,  844,  2209;  10,  937, 
2378;  13, 1188. 

Unusual  freshets  in  1904,  04,  3466. 

PRIVATE  WORK. 

Dr.  by  private  interests  in  1908-09,  using  tl.  S. 
plant:  expenses  of  operation  paid  by  people  inter- 
ested, 09, 2209. 

Dr.  by  port  of  Tillamook,  using  V.  S.  plant,  10, 
2378;  11,  2683,  2584;  13,  2794,  2795. 

PROJECTS. 

By  Capt.  Powell,  1888,  dr.,  removal  of  snags  and 
similar  obstr.,  and  closing  with  brush  and  st.  dams 
2  small  outlets,  giving  3'  over  Dry  Stocking  Bar  at 
m.  1. 1.;  est.,  $5,192.19',  88, 2163. 

In  1890,  the  unfinished  work  under  the  prior  proj. 
having  beea  destroyed,  Capt.  Symons  est.  cost  of 
longitudinal  and  spur  dikes  and  shore  protectiom, 
to  d.  water  across  Dry  Stocking  Bar,  at  $6,000,  90, 
2980. 

By  Capt.  Symons,  1891,  making  navigable  pass 
fromn.  to  middlechan.,  for  imp.  of  Junction  Bar  by 
building  dike  to  deflect  waters  from  s.  chan.  into 
middle  chan.,  and  for  imp.  of  Hoquarton  Slough  at 
Dry  Stocking  B  ar  by  closing  up  one  of  the  2  Chans, 
at  that  place;  est.,  $100,000, 93, 2745, 2746;  93,3368. 

By  Capt.  Symons,  1896,  modifying  proj.  outlined 
above  to  m-ovide  for  constr.  of  dikes  atnead  of  South 
Fork  of  Trask  R.^  North  Fork,  upper  mouth  of 
Wilson  R.,  Eiilchis  R.  chan.,  and  across  head  of 
middle  chan.,  and  for  removal  of  jams  from  North 
Fork  of  Trask  R.,  95,  3384. 

In  1897  Capt.  Fisk  est.  $1,200,000  to  imp.  bar  and 
entrance  further,  98, 3007. 
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Photographs  showing  general  character  of  struc- 
tures erecteid,  and  excavations  made  in  the  R.,  99, 
3218. 

Act  July  25,  1912,  au.  proj.  which  contemplates 
constr.  oJ  n.  j.  at  entrance  to  B.;  dr.  chan.  to  Bay 
City  16'  X  200',  increasing  at  entrance  and  at  curves; 
est.,  5814,000,  with  $5,000  an.  for  mainten.;  local 
interests  to  contribute  one-halt  of  cost  and  to  create 
and  maintain  9'  at  h.  tide  bet.  Bay  City  and  Tilla- 
mook (H.  D.  349,  62d,  2d),  13, 1187-1188. 

StJBVEYS. 

Ex.  au.  act  Aug.  5,  1886;  made,  1888,  by  Capt. 
PoweU,  88, 2152. 

Sui.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons,  93,  2744. 

Suis.  of  network  of  sloughs  and  Rs.  in  head  of 
Tillamook  B.  made,  1894-96,  by  Capt.  Symons,  95, 
3384. 

Two  comparative  surs.  made  of  the  B.,  1895-96, 
by  Capt.  risk,  96, 3245. 

Sur.  of  bar  and  entrance  au.  act  Jime  3,  1896; 
made,  1897,  by  Capt.  Fisk  (see  Projects),  98,  3007. 

Sur.  of  ocean  bar  with  view  to  making  est.  of 
securing  chan.  across  it  of  16'  and  20',  resp.,  au.  act 
June  13, 1902.  R.  by  Capt.  Langfitt,  Apr.  13, 1903, 
presenting  plan  for  imp.  Dy  js.;  est.,  1855,789.08  for 
15'  Chan.,  and  Sl,417,169.46  for  20'  chan.  E.  and  H. 
Board  of  opinion,  concurred  in  by  Chief  of  Engi- 


neers, that  imp.  to  extent  of  providing  either  15' 
or  20'  chan.  undesirable  "at  present,"  03, 602, 2216, 
2239-2246. 

Pre.  ex.  and  sur.  of  B.  and  bar  up  to  town  of 
Tillamook,  au.  act  Mar.  2,  1907.  B.  by  Lt.  Col. 
Roessler,  Mar.  27, 1907,  and  Feb.  13, 1908,  presenting 

Slam  for  imp.  at  est.  of  56,000  (H.  D.  965,  60th,  1st), 
8,  817.  At  request  of  BEEH.  reex.  made  July, 
1909,  by  Mai.  Mclndoe  with  view  to  determining 
if  conditions  had  changed  since  former  reports  made 
(E.  and  H.  Com.  D.  13,  61st,  2d).  E.  July  30, 1909 
that  only  work  warranted  by  existing  C.  is  expend. 
of  $5,000  for  urgent  mainten.  work  necessary  and 
$5,000  thereafter  an.  for  mainten.  of  existing  chan. 
(H.  D.  965,  60th,  1st),  10,  2378. 

Act  June  25, 1910,  au.  pre.  ex.  by  BE.  with  view  to 
securing  15  to  20',  with  rerport  on  any  proposition 
for  cooperation  by  the  localities  affected.  Flan  and 
est.  Deo.  30,  1910  (H.  D.  349,  62d,  2d),  11,  2584. 
Supple.  B.  by  Maj.  Morrow,  June  14, 1911,  present- 
ing plan  of  imp.  at  est.  of  $814,000,  with  $5,000  an. 
mainten.  (H.  D.  349, 62d,  2d)(see  Projects),  13, 1205. 

Maps.  (H.  D.  349,  62d,  2d).  95,3386;  96,3248; 
99,  3218;  03,  2216. 

Photographs  showing  general  character  of  struc- 
tures erected  and  excavations  made  in  the  B.,  99, 
3218. 


VV-69       NEHALEM  BAY  (Bar  and  River),  OEEG. 


APPKOPRIATIONS. 

1890,     510,000,91,3205. 
1912,     100,000,13,2809. 


Total,  110,000 

COMMERCE. 

Extensive  timber  lands,  90, 2995. 
In' 1897  not  sufficient  to  justify  imp.  of  the  en- 
trance of  the  stream  by  U.  S.,  98, 3012. 
In  1911,  18,199  t.,  13,  2809. 

ENGINEERS. 

Chlet  ot  Engineers.  R.,  76, 116;  85, 368;  87, 
330;  89,  358;  90,  324;  91,  405;  93,  380;  93,  437; 
94,  407;  95,  448;  98,  603;  13, 1202, 1205, 1206. 

In  charge: 

Maj.  N.  Michler.    R.,  76,  ii,  639. 
Capt.  C.  F.  Powell.    E.,  85,  2409;  87,  2496. 
Capt.  W.  Young,  1888.    R.,  90,  2993,  2995. 
Capt.  T.  W.  Symons,  1891-95.    R.,  91,  3205;  93, 
2703;  93,  3371;  94, 2588;  95,  3386. 
Maj.  W.  L.  Fisk,  1898.    R.,  98,  3009. 
Maj.  J.  J.  Morrow,  1912-.    R.,  13, 2808. 

Assistants: 

J.  J.  Gilbert,  U.  S.  C.  S.    R.,  76,  ii,  640. 
P.  G.  Eastwick.    R.,  85,  2411. 
Lt.  E.  Burr.    R.,  87,  2497. 
J.  S.  PoUiemus.    R.,  90,  2993. 
G.  A.  LyeU.    R.,  90,  2998. 

OPERATIONS. 

1911-13.  No  work  done,  pro),  being  adopted 
by  Congress  subsequent  to  close  of  fiscal  year,  18, 


PHYSICAL  CHARACTERISTICS. 

Description  of,  76,  ii,  640;  85, 2410;  90, 2994;  98, 
3010;  18, 1202. 
Chan,  erratic,  98, 3010. 


PLANS. 

By  Capt.  Young,  1889,  imp.  bar  at  the  entrance  to 
Nehalem  B.  vrith  2  high-tide  converging  shore  is., 
each  3,350'  1.,  with  a  least  distance  apart  of  500';  ako 
for  imp.  of  the  chan.  opposite  Lazarus  Isld.  at  the 
head  of  the  B.  by  snaggmg  and  dam  constr.;  est., 
5331,927,  90,  2998. 

In  1892  Capt.  Symons  est.  j.  constr.,  n.  location, 
n.  j.  4,200'  1.  and  s.  j.  4,600'  1.,  at  $806,700;  lor  j. 
constr.,  s.  location,  n.  j.,  6,800'  L  and  s.  i.  2,700'  1.,  at 
$761,860,  93,  2707. 

PROJECTS. 

In  1897  Capt.  Fisk  est.  $610,500  to  imp.  entrance, 
98, 3012. 

SURVEYS. 

By  Maj.  Michler,  1875.  Ex.  at  the  mouth,  76, 
116. 

Sur.  by  J.  J.  Gilbert,  U.  S.  C.  S.,  1875,  76,  ii,  639. 

Ex.  of  entrance  au.  acts  July  5, 1884,  and  Aug.  5, 
1886;  made  by  Capt.  Powell  (R.  unfav.),  85,  2409, 
87, 2496. 

Sur.  of  B.  and  bar  au.  Aug.  11, 1888;  made,  1889, 
by  Capt.  Yoimg,  90,  2995;  98,  2704. 

Sur.  for  modified  plan  of  imp.  au.  act  June  3, 1896; 
made,  1897,  by  Capt.  Fisk  (R. unfav.)  (see  Projects), 
98, 3009. 

Pre.  ex.  and  sur.  of  Nehalem  Bar  au.  act  Feb.  27, 
1911,  for  imp.  of  same  in  cooperation  with  local 
interests.  B.,  Maj.  Morrow,  1911  and  1912;  est., 
5632,350,  for  first  constr.,  half  of  which  ($316,175), 
incl.  cost  of  work  aUready  done,  t»  be  contrib.  by 
local  interests  (H.  D.  623,  62d,  2d),  13, 1206-06. 

Pre.  ex.  and  sur.  ot  Nehalem  E.  au.  act  Feb.  27, 
1911.    B.  to  come,  13, 1206. 

Maps.    (H.  D.  623,  62d,  2d.) 
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W-84        SNAKE  RIVEB,  OREG.,  WASH.,  AND  IDAHO. 


Part. 

Title. 

Period. 

Apgropria- 

1881-1885 
1899-1900 
1890-1896 

b 

Snake  R.,  Asotin  to  Pittsburg  Landing 

c 

Snake  H.  (upper) ...                                              .     . 

S45, 000. 00 

Total 

45,000.00 

Part  (a),  VV-84        Snake  River,  Wash,  (above  Lewiston). 


ENGINEERS. 

Chief  of  Engineeis.    B.,  81,  332;  83,  324;  85, 
372. 

In  charge: 

Capt.  C.  F.  Powell.    B.,  82,  2716. 
Maj.  W.  A.  Jones.    B.,  86,  2440. 

Assistants; 

Lt.  T.  W.  Symons.    B.,  83,  2718. 

P.  J.  Carrel.-  K.,  85,  2441. 

PHYSICAL  CHABACTEBISTICS. 

Description  of  E.,  83,  2716,  2718;  86,  2441. 


PLANS. 

By  Capt.  Powell,  1881,  imp.,  Lewiston  to  Salmon 
R.,  by  removal  of  rs.  bowlders,  and  gravel,  to  give 
navigation  from  4  to  6  months  of  the  year;  est., 
$32,604,  83,  2718,  2722. 


SURVEYS. 

Lewiston  to  mouth  of  Salmon  R.  au.  act  Mar.  3, 
1881,  81,  332;  made  by  Capt.  Powell,  1881,  83, 
2716. 

Bet.  Lewiston  and  mouth  of  Boise  R.  au.  act 
July  5, 1884;  made  by  Maj.  Jones,  1884,  85,  2440. 


Part  (b),  VV-84        Snake  River,  Oreg.  and  Wasli. 


COMMERCE. 

None  at  1899,  and  none  looked  for  for  years  to 
come,  00,  4342. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  00,  E 


In  charge.    Capt.  W.  W.  Harts,  1899.    B.,  00, 


PHYSICAL  CHABACTEBISTICS. 

Description  of.  A  long,  crooked  mountainous 
stream  rising  in  Yellowstone  Park  and  emptying 
into  the  Columbia,  with  a  total  fall  bet.  Pittsburg 
Landing  and  Asotin,  a  distance  of  74  m.,  of  about 
530',  with  at  least  1  rapid  to  every  mile,  00,  4339. 

SUBVEY. 

Ex.  from  Asotin,  Wash.,  to  Pittsburg  Landing, 
Oreg.,  au.  act  Mar.  3,  1899:  made,  1899,  by  Capt. 
Harts  (B.  unfav.),  00,  4338. 


Part  (c),  W-84    Snake  (Upper)  River,  Idalio.    (Between  Hunt- 
ington Bridge  and  Seven  Devils  mining  district.) 


APPBOPEIATIONS. 

1892,     J20,000,  93,  3373. 
1894,       25,000,95,3390. 


Total,    45,000 

COMMEBCE. 

Navigation  impracticable  in  1892,  93,  3373. 

ENGINEERS. 

Chief  of  Engineers.    R.,  91,  411;  93,  438;  94, 
407;  95,  448;  96,  416. 

In  charge: 

Capt.  T.  W.  Symons,  1891-95.    R.,  91,  3285, 3288; 
93,  3372;  94,  2589;  95,  3388. 
Capt.  H.  Taylor,  1896.    R.,  96,  3387. 

Assistants: 

A.  J.  McMaian.  R.,  9  J ,  3286. 

Wm.  Cuthbert.  R.,  91,  3289. 

P.  G.  Eastwiok.  R.,  93,  3374. 

OPERATIONS. 

1893-93.    2,143  o.  y.  r.  removed,  93,  3373. 
1894r-95.    1,868  0.  y .  r.  removed,  96,  3390. 


1896-96.  Obstr.  below  Eagle  Rock  and  at  the 
head  of  Shoo  Fly  Kapids  partly  removed.  Work  of 
imp.  abandoned,  96, 3387. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  3286. 

In  1893  it  was  thought  that  navigation  of  the  K. 
would  always  be  difficult  and  dangerous  in  spite  of 
all  that  could  be  done  by  way  of  imp.,  93, 3373. 

PBOJECTS. 

By  Capt.  Symons,  1S91,  removal  of  obstr.  rs.  and 
reefs  from  selected  chan.  160'  w.,  and  for  putting  in 
ringbolts  and  iron  posts  for  convenience  of  loaded 
boats  lining  up  over  the  worst  rapids,  est.,  $80,000, 
93  3372 

By  Coi.  Mendell,  DE.,  1896,  abandoning  all  work 
of  imp.,  and  sale  of  barges  and  other  similar  property 
engaged  in  the  work,  any  ottier  property  to  be  trans, 
to  other  works  of  imp.,  96;  3387. 

SURVEY. 

Sur.  au.  act  Sept.  19, 1890;  made,  1891,  by  Capt. 
Symons,  91,  3288. 

Maps.    91,  3291;  93,  A.tlas,  121, 122, 123. 
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CLEABWATEE  RIVER,  IDAHO. 


APPROPRIATIONS. 

1879,  15,000,  79, 183. 

1880,  5,000,80,2330. 
1882,  5,000,  83,  2678. 
1896,  25,000,96,3388. 
1899,       10,000,99,3232. 

Total, '  50,000  (deduct  $12,294.41,  unexpended 
balance,  trans,  to  Snake  R., 
making  right  total  $37,705.59). 

COMMERCE. 

Benefit  of  imp.  to  C,  79, 1817, 1822, 1855;  to  tim- 
ber interest,  80,  2329. 

Increasing  and  of  growing  importance,  96,  3389. 

Limited,  with  ample  BR.  facilities  paralleling  the 
stream,  which,  together  with  dangers  of  navigation, 
have  caused  SS.  to  abandon  stream,  01,  629;  013, 
551. 


CONTRACTS. 

1880.  S.  B.  Smith,  r.  removal,  $38  c.  y.,  80, 
2330. 

1881.  Holmes  &  Chalmers,  r.  and  st.  removal, 
$31  and  $4,  resp.,  c.  y.,  81,  2689.  - 

1883,    M.  A.  Smith,  r.  and  st.  removal,  $26  and 
$4resp.,o.  y.;  83,2062. 


ENGINEERS. 

Chief  ol  Engineers.  R.,  78, 139;  79, 182, 183; 
80,  240;  81,  329;  83,  322;  83,  336;  84,  341;  8S, 
371;  86,  360;  87,  332;  88,  306;  96,  416;  97,  521; 
98,  600;  99,  588;  00,  664;  01,  628;  03,  550;  06, 
751;  10,  950;  11, 1007. 

In  charge: 

Maj.  J.  M.  Wilson,  1878.  78,  138;  79,  180,  183. 
R.,  79, 1813. 

Maj.  G.  L.  Gillespie,  1879-81.  79,  180,  183.  R., 
79,  1865;  80,  2328;  81,  2687. 

Capt.  C.  ¥.  Powell,  1881-85.  R.,  83,  2678;  83, 
2061;  84,  2279. 

Maj.  W.  A.  Jones,  1885-88.  R.,  85,  2439;  86, 
1952;  87,  2523;  88,  2189. 

Capt.  H.  Taylor,  1896-97.    B.,  96, 3388;  93',  3465. 

Maj.  W.  L.  Fisk,  1898.    R.,  98,  2989. 

Capt.  W.  W.  Harts,  1899-1900.  R.,  99, 3231;  00, 
4337. 

Capt.  W.  C.  Langflitt,  1901-02.  R.,  01,  3601;  03, 
2386 

Lt.  Col.  S.  W.  Roessler,  1906.    06,  732. 

Maj.  Jay  J.  Morrow,  1911.    11, 987. 

p.  G.  Eastwict,  79, 1813.    R.,  79, 1817;  84,2281. 
Lt.  Henry  H.  Robert,  11,  987. 


OPERATIONS. 

1879-80.  Chan.  60  x  4i'  at  1.  w.  excavated  bj 
blasting  through  Reubens  Rapids,  80,  2328,  2329. 

1880-81.  97.5  0.  y.  solid  r.  and  260  c.  y.  oobblest. 
removed,  81, 2588. 

1883-84.    154  0.  y.  r.  excavated,  84,  2279. 

1896-97.    Rock  removal  in  progress,  97, 3466. 

1897-98.    Rook  removal  continued,  98,  2990. 

1901-03.  Capt.  Langfitt,  1902,  states  B.  is  be- 
lieved to  be  unworthy  of  further  imp.,  02,  2385. 

FHTSICAL  CHARACTERISTICS. 

Description  of,  79, 1814-1822, 1856;  96,  3388. 

Obstr.,  79, 181S-1821. 

Freshets,  79, 1816, 1821, 1822. 

Discharge  ol  R.,  79, 1818, 1819, 1821. 

R.  is  formed  by  junction  of  the  Middle  and  South 
Forks;  former  rising  in  the  Bitter  Boot  and  the 
latter  in  the  Salmon  Eiver  Mts.,  and  after  very  cir- 
cuitous courses  uniting  about  69  m.  from  mouth  of 
B.  B.  bed  is  of  gravel,  cobblest.,  and  bowlders, 
with  here  and  there  a  reef  of  rs.  extending  into  the 
Chan.  In  1879  numerous  gravel  bars  and  shoals  ex- 
isted.   96,  3388. 

PLANS.    (See  Projects.) 

By  P.  G.  Eastwick,  1879,  upper  R.,  removal  of  r. 
and  bowlders,  to  3'  1.  w.,  79, 1816, 1823;  considered 
impracticable,  79, 1856. 

By  Capt.  Powell,  1884,  r.  removal  and  wing-dam 
constr.,  mouth  to  Clearwater  Forks,  40  m.;  est, 
$87,000.    84,2280. 

PROJECTS. 

Bjr  Maj.  Wilson,  1878,  removal  of  r.  and  bowlders, 
Lewiston  to  mouth  of  North  Fork,  forming  chan. 
60  to  76'  w.,  with  d.  of  4  to  5'  at  1.  w.;  est,,  $34,424 
79, 1816, 1823;  80,  240;  87,  2623. 

Bjf  Capt.  Taylor,  1897,  revising  existing  proj.  to 
obtain  h.  instead  of  1.  w.  navigation;  est.,  $35,000; 
97,  3465. 

As  result  of  conditions  reported  to  Sec.  of  War, 
July  6,  1899,  all  work  ceased,  and  app.  of  $10,000  of 
Mar.  3, 1899,  held  in  Treas.  awaiting  developments, 
01,  629. 

SURVEYS. 

Ex.  au.  and  in  progress,  78,  139.  Completed  by 
P.  G.  lEastwiok,  79, 183,  1813, 1817. 

At  Reubens  Isld.  Rapids  and  Kents  Chute,  1883, 
83,  2061. 

Sur.  from  junction  of  the  Middle  and  South  Forks 
to  mouth  made  by  Capt.  Taylor,  1S96-97,  97,  3465. 

Au.  act  Mar.  3,  1905;  Col.  Boessler's  R.  unfav. 
(H.  D.  476,  59th,  1st),  06,  751. 

Pre.  ex.  mouth  to  Eamiah,  au.  act  Mar.  3, 1909, 
R.,  Maj.  Jay  J.  Morrow,  Apr.  4, 1910,  im&v.  (H.  D. 
1083,  61st,  3d),  10,  950;  11, 1007. 

Maps.    80,  2328;  81,  2688. 


W-98 


NORTH  PALOUSE  RIVER,  WASH. 


ENGINEERS. 

Chiel  ot  Engineers.    R.,  89,  364. 

In  charge.    Maj.  W.  A.  Jones,  1888.    R.,  89, 
2592. 


SURVEY. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Maj. 
Jones  (R.  unfav.),  89,  2592. 


>  Unexpend.  balance  of  $12,294.41  made  available  for  imp.  of  upper  Columbia  and  Snake  Rs.,  Grog,  and 
Wash.,  by  act  June  13, 1902. 


RIVER  AND  HARBOR  WORKS— PACIFIC  COAST. 


WW.-2d  PORTLAND,  OREG.,  DISTRICT. 
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WW.— 2d  PORTLAND,  OREG.,  DISTRICT. 

In  charge  of  IT.  S.  Engineer  Office,  2d  District, 
,  Portland,  Oreg. 


WW    1  PacUc  Ocean. 

WW    a  1  Columbia  R.,  Oreg.  and  Wash. 

WW    3  Sklpanon  Cr.  (Skeppernawin  Cr.), 

Oreg.  (2) 
WW    4  Toungs  B.,  Oreg.  (3) 
WW    5  Lewis  and  Clark  R.,  Oreg.  (4) 
WW   6  Toungs  R.,  Oreg.  (4) 
WW    7  Klaskanine  R.,  Oreg.  (4) 
WW    8  Walusld  B.,  Oreg.  (4) 
WW    9  John  Day  R.,  Oreg.  (3) 
WW  10  Prairie  Chan.,  Oreg.  (S) 
WW  11  Svensen  Slough,  Oreg.  (10) 
WW  18  Warrens  Cr.,  Oreg.  (10) 
WW  13  BUnd  Slough,  Oreg.  (10) 
WW  14  Gnat  Cr.,  Oreg.  (13) 
WW  15  Clltton  Chan.,  Oreg.  (8) 
WW  16  Driscoll  Slough,  Oreg.  (S) 
WW  17  Westport  Slough,  Oreg.  (3) 
WW  18  WaUaee  Isld.  Chan.,  Oreg.  (3) 
WW  19  Beaver  Slough,  Oreg.  (18) 
WW  30  Clatskanie  R.,  Oreg.  (19) 
WW  31  Bradbury  Slough,  Oreg.  (3) 
WW  33  Rlnearson  Slough,  Oreg.  (3) 
WW  33  Tide  Cr.,  Oreg.  (3) 
WW  34  Deer  Isld.  Slough,  Oreg.  (3) 
WW  85  WUlamette  Slough,  Oreg.  (8) 
WW  36  Scappoose  B.,  Oreg.  (35) 
WW  87  GUbert  B.,  Oreg.  (36) 
WW  88  Cunningham  Slough,  Oreg.  (35) 
WW  39  Sturgeon  Lake  (outlet),  Oreg.  (8) 
WW  30  Willamette  R.,  Oreg.  (3) 
WW  31  WUlamette  Slough,  Oreg.  (30) 
WW  33  Tualatin  B.,  Oreg.  (30) 
WW  33  Tamhlll  B.,  Oreg.  (30) 
WW  34  Lucklamute  B.,  Oreg.  (30) 
WW  35  Marys  B.,  Oreg.  (30) 
WW  36  Long  Tom  B.,  Oreg.  (30) 
WW  37  McKenzle  R.,  Oreg.  (30) 


WW  38 
WW  39 
WW  40 
WW  41 


WW  43 
WW  43 
WW  44 
WW  45 
WW  46 
WW  47 
WW  48 
WW  49 
WW  60 
WW  61 
WW  58 
WW  63 
WW  54 
WW  55 
WW  66 
WW  57 
WW  58 
WW  59 
WW  60 
WW  61 
WW  63 
WW  63 
WW  64 
WW  65 
WW  66 
WW  67 
WW  68 
WW  69 
WW  70 
WW  71 


Santlam  B.,  Oreg.  (30) 
MolaUa  B.,  Oreg.  (30) 
Clackamas  R.,  Oreg.  (30) 
Columbia  Slough,  Oreg.  (30) 

(Tributaries     of    Colimibia     above 

moutli  of  WiilameiTte  E.  to  Snake  E. 

are  included  in  1st  Portland  district.) 

Seep.  1593. 
Bachelors  Isld.  Slough,  Wash.  (3) 
Lake  B.,  Wash.  (3) 
Lewis  B.,  Wash.  (3) 
Bast  Fork  of  Lewis  B.,  Wash.  (44) 
Martin  Isld.  Slough,  Wash.  (3) 
Kalama  B.,  Wash.  (8) 
CarroUton  Chan.,  Wash.  (H} 
Cowlitz  B.,  Wash.  (8) 
Coweman  B.,  Wash.  (49) 
Toutle  B.,  Wash.  (49) 
Big  Slough,  Wash.  (3) 
Solo  Slough,  Wash.  (63) 
Xorth  Solo  Slough,  Wash.  (63) 
Cut-OIf  Slough,  Wash.  (63) 
Coal  Creek  Slough,  Wash.  (58) 
NequaUy  Cr.,  Wash.  (3) 
Mill  Cr.  (Neglstlcook  Cr.),  Wash.  (3) 
Cathlamet  Chan.,  Wash.  (3) 
Elochoman  Slough,  Wash.  (59) 
Elochoman  B.,  Wash.  (60) 
Steamboat  Slough,  Wash.  (3) 
Skamokawa  Cr.,  Wash.  (3) 
Brooks  or  Alger  Slough,  Wash.  (63) 
Jim  Crow  Cr.,  Wash.  (8) 
Grays  B.;  Wash.  (3) 
Grays  B.,  Wash.  (66) 
Deep  B.  (Alamlcut  B.),  Wash.  (66) 
Bakers  B.,  Wash.  (3) 
Chinook  B.,  Wash.  (69) 
Walllcut  B.,  Wash.  (69) 


>  The  Columbia  watershed  from  the  mouth  of  the  Columbia  to  the  Willamette  ia  in  charge  of  the  2d 
Portland  engineering  district.    S^e  p.  1593. 
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WW-3     C0LUMBL4  BIVEB,  OBEG.,   WASH.,  AND   IDAHO. 


Plan  of  presenting  data 

Index  to  point  named  in  following  abstracts 

List  of  notable  points,  moutli  to  lieadwaters .-. 

Appropriations 

Gauging 

Columbia  (and  Willamette  E.),  below  Portland,  Oreg.  (see  p.  1642  of  this  index) 

Columbia  fe.,  mouth 

ColumbiaE.jbelowTonguePt.andinfrontof  Astoria,  Oreg 

Columbia  E.,  between  Vancouver,  Wash.,  and  Willamette  E 

Columbia  E.,  Oregon  Slough 

Columbia  E.,  Cascades 

Columbia  E.,  Cascades  (operating  and  care  of  canal) 

Columbia  E .,  vicinity  of  Hood  E 

Columbia  E.,  Dalles  to  Celilo  FaUs 

Columbia  E.,  Dalles  (upper  Columbia)  to  Snalce  E '. 

Columbia  E.,  Celilo  FaUs  to  Snalce  E.  (and  tributaries) .* 

Columbia  E.,  Snalce  E.  to  Wenatchse 

Columbia  E.  (upper).  Priest  Eapids,  etc 

Columbia  E.,  Eoclc  Island  Eapids  to  Foster  Creels: 

Columbia  E.,  Wenatchee  to  Bridgeport 

Columbia  E.,  Bridgeport  to  Kettle  Falls 

Columbia  E.,  Claris  Forlr 


1866-1912 
1893-1912 
1792-1912 
1879-1912 
1894-1907 
1890-1912 
1910-1912 
1874-1912 
1896-1912 
1909-1910 
1879-1912 
1866-1912 
1905-1912 
1909-1912 
1888-1895 
1894-1897 
1905-1912 
1905-1912 
1890-1891 


Part  (a),  WW-3  Plan  of  presenting  data  relating  to  Colum- 
bia River. 

The  works  of  iniprovemeiit  on  tlie  Columbia  are  in  charge  of  three  separate  offices. 
(See  W,  WW,  XX.)  Because  of  this,  and  of  the  varying  limits  specifed  by  many 
acts  of  Congress  over  a  considerable  period  of  time,  it  is  believed  to  be  better  to  collect 
data  concerning  this  waterway  under  one  head,  as  herein.  The  list  of  parts  above 
gives  a  comprehensive  view  of  what  is  included  under  the  head  "Columbia  River." 
The  abstracts,  Parts  f-v,  are  arranged  in  the  order  determined  by  the  list  of  notable 
points.  Part  c,  beginning  at  the  mouth  of  the  river. 


Part  (b),  WW-3 


Index  to  points  named,  Columbia  Biver, 
abstracts  a-v. 


Albany  Falls,  Mont.,  1618. 

Asotin,  1636. 

Asotin  to  Lewlston,  1636. 

Astoria,  1616, 1618, 1620, 1621, 1623, 1627,  1628. 

Astoria  to  Smiths  Ft.,  1628. 

Bachelor  Isld.  Slough,  1618. 

Baker  B.,  1618. 

Beaver  Slough,  1618. 

Big  Bend,  1618. 

Big  Blackloot  K.  to  International  Line,  1639. 

Big  Eddy,  1634. 

Big  Eddy  to  Celilo,  1634;  to  Dalles,  1633;    to 

Portland,  1633. 
Biggs  Bapids,  1637. 
Big  Slough,  1618. 
Blind  Slough,  1618. 
Bonners  Ferry,  1618. 
Box  Canyon,  1618  (see  Nos.  74  and  88). 
Bradbury  Slough,  1618. 
Bradtords  Isld.,  1630. 
Bridgeport,  1618. 

Bridgeport  to  Kettle  Falls,  1616, 1620,  1639. 
Bridgeport  to  Wenatchee,  1616, 1620, 1639. 
Bugby  Light,  1626. 
Burke  Slough,  1623. 
Bybees  Isld.  to  Percys,  1622. 
Cabinet  Bapids,  1618, 1637, 1638. 
Cape  Disappointment,  1627. 
^Cascades,  1616, 1618, 1619, 1629, 1630, 1632. 


Cathlamet,  161S,  1621. 

Cathlamet  B.,  1623. 

Celilo,  above,  1633. 

Celilo  Canal,  1618. 

Celilo  FaUs,  1618, 1634, 1636. 

Celilo  Falls  to  Dalles,  1616, 1620,  1633,  1634 ;  to 

Fivemile  Kaplds,  1633, 1634 ;  to  mouth,  1634 ; 

to  Snake  B.,  1616,  1620,  1637;  to  Tenmlle 

Bapids,  1634 ;  to  Thieemile  Bapids,  1633. 
Celilo  to  Big  Eddy,  1634;  to  Dalles,  1636;  to 

Lewlston,  1634, 1636, 1637;  to  Pittsburg  Ldg., 

1637;  to  Snake  B.,  1636. 
Central  Dock,  1621. 
Chelan  Bock,  1639. 
Chinook  K.,  1618. 
Clarks  Fork,  1616, 1618, 1639. 
Clatskanie  K.,  1618. 
Clatsop  Spit,  1626, 1627. 
Clearwater  B.,  1619. 
Clifton  Chan.,  1618. 

Coast  to  Portland,  1622;  western  coast,  1623. 
Columbia  City,  1624. 
Columbia  B.  pts.  to  Portland,  1621. 
Columbia  FaUs,  1618. 
Columbia  R.,  lower,  1621, 1623, 1624, 1625. 
Columbia  R.,  upper,  1619, 1620,  1629,  1634,  1636, 

1636,  1638. 
Columbia  SInugh,  1622, 1624. 
Coon  Isld.  Slough,  1622, 1623, 1624. 


r See  pp.  14-22  fori 
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Coon  Isld.  to  Sauvies  I.,  1622, 1624. 

Cottonwood  Rocks,  1636. 

Cowlitz  K.,  1618, 1621. 

Crabtiee  Coulee,  1618. 

Cunningham  Slough,  1618. 

Dalles  Baplds,  1634, 1636. 

DaUes,  The,  1618, 1629, 1632,  1634, 1636. 

Dalles,  above,  1636. 

Dalles  to  Big  Eddy,  1633;  to  CelUo,  1616,  1620, 
1633, 1634, 1636 ;  to  mouth  of  Snake  B.,  1616, 
1635. 

Deep  B.,  1618. 

Deer  Isld.  Slough,  1618. 

Demassvllle,  1618. 

Deschutes  B.,  1618. 

DevUs  Bend,  1636. 

Diamond  Crossing,  1636. 

Dilscolls  Slough,  1618. 

Elliott  Ft.,  1621. 

Elochoman  Slough,  1618. 

Entrances,  Col.  B.,  and  New  York  Harbor, 
1623. 

Eureka  to  Biparia,  1637. 

Eutlat  Baplds,  1639. 

False  Falouse  Baplds,  1635, 1637. 

First  Baplds,  1637. 

Fishhook  Baplds,  1635, 1637. 

FlvemUe  Baplds,  1635, 1637. 

Flvemlle  Baplds  to  CelUo  Falls,  1633, 1634. 

Flathead  Lake,  1618. 

Flathead  B.,  1618. 

Ft.  Stevens,  1621, 1623, 1627. 

Ft.  Stevens  to  Harrington  FU,  1625. 

Foster  Cr.,  1618. 

Foster  Cr.  to  Bock  Island  Baplds,  1616, 1620, 
1638. 

Foster  Cr.  Baplds,  1639. 

Gauging,  1620, 1621, 1623, 1625, 1631. 

Gerome,  1618. 

Glttord,  1618. 

GUbert  B.,  1618. 

Goble  to  Portland,  1625. 

Goose  Isld.,  1636. 

Grand  Baplds,  1639. 

Grays  B.,  1618. 

Grays  B.,  1618. 

Harrington  Ft.  to  Ft.  Stevens,  1625. 

Hayden  Isld.,  1628, 1629 ;  to  Vancouver,  1628. 

Hell  Gate,  N.  T.,  1631, 1636. 

Hogs  Back  Bar,  1622, 1623, 1625. 

Holly  Boad  Dock,  1621. 

Homly  Baplds,  1635, 1636, 1637. 

Hood  B.,  1616, 1618, 1632. 

Imnaha  B.  to  Pittsburg  Ldg.,  1636, 1637;  to 
Leniston,  1636, 1637. 

International  Line  to  Big  Blacktoot  B.,  1639 ; 
to  Okanogan  B.,  1638 ;  to  Bock  Isld.  Bap- 
lds, 1620, 1636, 1638;  to  WaUula,  1638. 

lone,  1618. 

Isld.  No.  6, 1637. 

Jhn  Crow  Cr.,  1618. 

Jim  Fords  Isld.,  1635. 

Jocko  B.,  1618. 

John  Day  B.,  1618  (Nos.  9  and  59,  Part  c— two 
different  rivers). 

John  Day  Bock,  1635, 1636. 

Kalama,  1621. 

Kalama  B.,  1618. 

Kallspel,  1618. 

Kennewlck  to  Priest  Baplds,  1637. 

Kettle  Falls,  1618. 

Kettle  Falls  to  Bridgeport,  1616,  1620,  1639 ;  to 
Wenatchee,  1639. 

Klickitat  B.,  1618. 

Kootenai  B.,  1618. 

La  Du  Landing,  1623. 

Lake  Chelan,  1618. 

Lake  B.,  1618. 

Lewis  and  Clarke  B.,  1618. 

Lewis  B.,  1618. 

Lewiston,  1636;  above,  1636;  below,  1636;  to 
Asotin,  1636 ;  to  CeUlo,  1634, 1636, 1637 ;  to  Im- 
naha B.,  1636,  1637 ;  to  Pittsburg  Ldg.,  1636; 
to  Portland,  1634 ;  to  Biparia,  1634, 1635, 1636. 

Linton,  1621. 

Little  Goose  Baplds,  1635. 

Log  Cabin  Baplds,  1635, 1636. 
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McDonald  Lake,  1618. 

Marcus,  1618. 

Martin  Isld.  or  Martins  Slough,  1618. 1623, 1624. 

Martins  BluM,  1621. 

Metaltne,  1618. 

Methow  Baplds,  1618, 1638. 

Mill  Cr.,  1618. 

Missoula  R.,  1618. 

Monumental  Baplds,  1635, 1637. 

Mt.  Sheep  Baplds,  1636. 

Mouth  Columbia  B.,  1616, 1618, 1619, 1620, 1823, 
1625. 

Mouth  to  Celllo  Falls,  1634;  to  Pittsburg 
Ldg.,  1636 ;  to  Portland,  1623,  1624, 1625, 1628; 
to  Snake  B.,  1619;  to  Willamette,  1624, 1625. 

NeguaUy  Cr.,  1618. 

NespUem  Canyon,  1618. 

Nespilem  B.,  1618. 

Nevrport,  Wash.,  1618. 

Nigger  Tom  Isld.,  1622, 1624. 

Northport,  1618. 

North  Portland  H.,  1629. 

Okanogan  B.,  1618;  to  International  Line, 
1638;  to  Bock  Isld.  Rapids,  1638. 

Oregon  Slough,  1616, 1618, 1629. 

Falouse  Baplds,  1635, 1637. 

Peacock  Spit,  1626, 1627. 

Fend  OreiUe,  1618. 

Percys  Isld.,  1624. 

Percys  Slough,  1622, 1624. 

Percys  to  Bybees  Isld.,  1622. 

Fine  Tree  Bapid,  1635, 1637. 

Pittsburg  Landing,  1636;  to  Celllo,  1637;  to 
Imnaha  B.,  1636, 1637 ;  to  Lewiston,  1636 ;  to 
mouth,  1636. 

Ft.  Adams,  1623, 1625, 1626, 1627. 

Portland,  Oreg.,  1621,  1622,  1623, 1625, 1629;  be- 
low, 1616,  1620,  1623, 1625;  to  Big  Eddy,  1633; 
to  Columbia  B.  pts.,  1621;  to  Goble,  1625; 
to  Lewiston,  1634 ;  to  month,  1623, 1624, 1625, 
1628;  to  mouth  of  Willamette,  1624;  to  the 
sea,  1622 ;  to  Willamette  B.  pts.,  1627. 

Port  of  Portland,  1621, 1623, 1624. 

Post  OtBce  Bar,  1623, 1624, 1625. 

Prairie  Chan.,  1618. 

Priest  Baplds,  1616, 1618,  1636,  1638 ;  to  Kenne- 
wlck, 1637. 

Priest  B.,  Mont.,  1618. 

Fuget  Isld.,  1618. 

Blckey  Baplds,  1639. 

Blnearson  Slough,  1618. 

Biparia,  1619,  1634,  1636;  to  Eureka,  1637;  to 
Lewiston,  1634, 1635, 1636 ;  to  mouth  of  Snake 
B.,  1636. 

Bock  Isld.  Rapids,  1618,  1638;  to  Foster  Cr., 
1616,  1620,  1638;  to  International  Line,  1620, 
1636, 1638;  to  Okanogan  R.,  1638. 

Boiilsy  Beach,  1638, 1639. 

Boss  Isld.,  1623. 

St.  Helen,  1618, 1622. 

St.  Helens  Bar,  1622, 1623, 1624, 1625. 

St.  Helens  Jetty,  1623. 

St.  Johns,  1623. 

Sand  Isld.,  1623, 1625, 1627. 

San  FoU  B.,  1618. 

Sauvies  Islds.,  1622,  1623;  to  Coon  Isld.,  1622, 
1624. 

Scappoose  B.,  1618. 

Seventh  Baplds,  1637. 

Sheridan  Ft.,  1631. 

Sixth  Baplds,  1637. 

Skamokawa  Cr.,  1618. 

Sklpanon  Cr.,  1618. 

Slaughterhouse  Dam,  1636. 

Slaughters  Bar,  1621. 

Smiths  Ft.  to  Astoria,  1628. 

Snag  Isld.,  1123. 

Snake  B.,  1618, 1619, 1634, 1635, 1636, 1637 ;  above, 
1636 ;  below,  1636 ;  to  Celllo  Falls,  1616,  1620, 
1636, 1637 ;  to  Dalles,  1616,  1635 ;  to  moutli, 
1619;  to  Biparia,  1636;  to  Wenatchee,  1616, 
1637. 

Spokane  B.,  1618. 

Steamboat  Slough,  1618. 

Stella,  1621. 

Sturgeon  Lake  Outlet,  1618. 

Summit  Ft.,  1631. 
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Svenson  Slough,  1618. 

Swan  Isld.,  1622, 1623, 1624, 1625 :  to  St.  Jolins, 

1623. 
Sylvia  de  Grasse,  1623, 1627, 1628. 
Taylor  Sands,  1623 ;  below,  1623. 
Tenmlle  Rapids,  1633 ;  to  CeUlo,  1634. 
Texas  Rapids,  1635, 1637. 
Thlid  Rapids,  1637. 
Threemile  Rapids,  1620,  1633,  1634;  to  above 

Celllo  Falls,  1633. 
Three  Tree  Pt.,  1623. 
Tide  Cr.,  1618. 
Tongue  Pt.,  1619;  below,  1616,  1620, 1627,  1628; 

to  Woody  Isld.,  1625. 
Tributaries,  1620, 1623, 1637. 
Umatilla  Rapids,  1618, 1636, 1636, 1637. 
TT.  S.,  western  coast,  1623. 
Usk,  1618. 
Vancouver,  1618,  1628,  1629 ;  to  Hayden  Isld., 

1628;  to  WUlamette,  1616, 1620, 1628, 1629. 
Walkers  Isld.,  1623, 1624. 
Wallace  Isld.  Chan^  1618. 
-  Wallula  to  International  Line,  1638. 


Warrens  Cr.,  1618. 

Warrior  Rock,  1621, 1622, 1624. 

Watertord,  1621. 

Wenatchee,  1618;    to   Kettle  Falls,  1639;    to 

Snake  R.,  1616, 1637. 
Wenatchee  to  Bridgeport,  1616, 1620, 1639. 
Westport  Slough,  1618. 
White  Bluffs,  1618. 
Whites  Ferry,  1635. 
Wild  Goose  Dike,  1635. 
Wild  Goose  Isld.,  1636. 
Wild  Goose  Baplds,  1635. 
Willamette  Bar,  1622. 
Willamette  (lower),  1620,  1621,  1622,  1623,  1624, 

1625, 1628. 
Willamette  B.,  1618,  1622,  1623 ;  mouth,  1620, 

1624,  1626;  pts.  on,  to  Portland,  1621,  1624; 

to  Vancouver,  1616, 1620, 1628, 1629. 
WiUamette  Slough,  1618, 1622, 1624, 1625. 
wniow  Bar,  1621. 

Woody  Islds.  to  Tongue  Pt.,  1625. 
Taklma,  1618, 1637. 
Youngs  B.,  1618. 


Part  (c),  WW-3    List  of 


notable   points,  mouth   to   head- 
waters. 


1  Pacific  Ocean. 

5  Mouth. 

3  Baker  B.,  Wash. 

4  Chinook  B.,  Wash. 
H  Sklpanon  Cr.,  Oreg. 

6  liewls  and  Clark  B.,  Oreg. 

7  Toungs  B.,  Oreg. 

8  Astoria,  Oreg. 

9  John  Day  B.,  Oreg. 

10  Grays  B.,  Wash. 

11  Deep  B.,  Wash. 
13  Grays  B.,  Wash. 

13  Svenson  Slough,  Oreg. 

14  Warrens  Cr.,  Oreg. 

15  Prairie  Chan.,  Oreg. 

16  Jim  Crow  Cr.,  Wash. 

17  BUnd  Slough,  Oreg. 

18  Skamokawa  Cr.,  Wash. 

19  Skamokawa,  Wash. 

50  Steamboat  Slough,  Wash. 

51  ClUton  Chan.,  Oreg. 

33  Elochoman  Slough,  Wash. 

33  Cathlamet,  Wash. 

34  Puget  Isld.,  Wash. 

35  DriscoU  Slough,  Oreg. 

36  Westport  Slough,  Oreg. 

37  Wallace  Isld.  Chan.,  Oreg; 

38  Beaver  Slough,  Oreg. 

39  Clatskanle  R.,  Oreg. 

30  MUl  Cr.,  Wash. 

31  Negually  Cr.,  Wash. 

33  Bradbury  Slough,  Oreg. 

33  Big  Slough,  Wash. 

34  Rinearson  Slough,  Oreg. 

35  Cowlitz  R.,  Wash. 

36  Kalama  B.,  Wash. 

37  Tide  Cr.,  Oreg. 

38  Deer  Isld.  Slough,  Oreg. 

39  Martin  Isld.  Slough,  Wash. 

40  St.  Helen,  Oreg. 

41  Lewis  B.,  Wash. 
43  Lake  B.,  Wash. 

43  Scappoose  B.,  Oreg. 

44  Cunningham  Slough,  Oreg. 

45  Bachelor  Isld.  Slough,  Wash. 

46  Willamette  Slough,  Oreg. 

47  Gilbert  R.,  Oreg. 

4S  Sturgeon  Lake  Outlet,  Oreg. 

49  WUlamette  R.,  Oreg.  (Portland). 

50  Vancouver,  Wash. 

51  Oregon  Slough,  Oreg. 
53  Cascades  Locks,  Oreg. 


53  Hood  B.,  Oreg. 

54  Klickitat  B.,  Wash. 

55  The  DaUes,  Oreg. 

56  Dalles,  Celllo  Canal,  Oreg. 

57  Celllo,  Oreg. 

58  Deschutes  B.,  Oreg. 

59  John  Day  B.,  Oreg. 

60  UmatiUa,  Oreg. 

61  Snake  B.,  Wash. 
63  Taklma  R.,  Wash. 

63  White  Bluffs,  Wash. 

64  Priest  Rapids,  Wash. 

65  Crabtree  Coulee,  Wash. 

66  Cabinet  Rapids,  Wash. 

67  Bock  Isld.  Bapids,  Wash. 

68  Wenatchee,  Wash. 

69  Lake  Chelan,  Wash. 

70  Metbow  R.,  Wash. 

71  Okanogan  R.,  Wash. 
73  Bridgeport,  Wash. 

73  Foster  Cr.,  Wash. 

74  Box  Canyon,  Wash. 

75  Nespllem  Canyon,  Wash. 

76  Nespllem  B.,  Wash. 

77  San  PoU  R.,  Wash. 

78  Big  Bend,  Wash. 

79  Spokane  R.,  Wash. 

80  Gerome,  Wash. 

81  GIfford,  Wash. 

83  Kettle  Falls,  Wash. 

83  Marcus,  Wash. 

84  Northport,  Wash. 

85  Kootenai  R.  and  Bonners  Ferry.    (Name 

of  river  in  Its  continuation  trom  Can- 
ada). 

86  Pend  Oreille  R. 

87  Metallne,  Wash. 

88  Box  Canyon,  Wash. 

89  lone.  Wash. 

90  Usk,  Wash. 

91  Newport,  Wash. 

93  Albany  Falls,  Mont. 

93  Priest  B.,  Mont. 

94  Clarks  Fork,  Mont. 

95  Missoula  R.,  Mont. 

96  Jocko  R.,  Mont. 

97  Flathead  B.,  Mont. 

98  Flathead  Lake,  Mont. 

99  OemassoUle,  Mont. 

100  Kalispel,  Mont. 

101  Columbia  Falls,  Mont. 
103  McDonald  Lake,  Mont. 


rSee  pp.  14-22  tofl 
[explanations,  etcj 
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Part  (d),WW-3 


Appropriations. 


Columbia  (upper)  and  Snake 
Klveis,  Oreg.,  Wash.,  and  Ida- 
bo: 

120,000.00,78,138. 
20,000.00,  79,181. 
15,000.00,80,2292. 
15,000.00,81,2562. 

6,000.00,83,2663. 
20,000.00,84,2231. 
10,000.00,86,1950. 
10,000.00,88,2189. 
20,000.00,90,2983. 
15,000.00,93,2715. 

5,000.00,95,3393. 

5,000.00,96,3384. 

7,500.00,99,3219. 

40,250.00\„2  2.17B 
>  12,294.  4ir'*' '"'"• 
*'5,500.00,  04,  3471. 

25,000.00,05,2457. 
3  10,000.00,07,2170. 

*6,000.00,  09,  2212. 
no,  000. 00,  10,2383. 

25,000.00,  10,2383. 

15,000.00,11,2587. 

25,000.00,  13,2798. 


1878, 
1879 
1880, 
1881 
1882. 
1884, 


1892, 
1894, 
1896, 


4 


i9o; 

1902, 
1906, 
1907, 
1909, 
1909, 
1910, 
1911, 
1912, 


341,544  41  (incl.  sales  and 
$85,000  app. 
by  State  ol 
Washington 
($100,000  was 
app.  origi- 
nally, but 
final  requisi- 
tion for  $15^- 
000  of  tbis 
amount'  was 
not  honored 
by  State  au- 
ditor for  the 
reason  that 
it  had  lapsed 
on  Apr.  30, 
1909,  prior 
to  the  requi- 
sition), 10, 
939;  $427,- 
370.11,  13, 
2798). 


Columbia    River,    Oreg. 
around  tbe  Cascades): 


(canal 


1876, 


1879, 
1880: 
188i: 


1893, 


1899, 
1902, 


$90,000.00,77,123,1046, 

1049. 
150,000.00,78,138,1337, 

1338 
100,000.00,79,182,1849. 
100,000.00,80,2301. 
100,000.00,81,2567. 
265,000.00,83,2667. 
150,000.00,84,2248. 
187,500.00,86,1945. 
300,000.00,88,2164. 
435,000.00,90,3054. 
326,250.00,93,2822. 
1,239,653.00,9.3,3508. 
229,597.00,96,3269. 

75,000.00,99,3224. 

30,000.00,03,2377. 


$341,544  41 


1906, 

$30,000.00,05,2461. 

1905, 

*l,000.00,O6, 1994. 

1910, 

8,000.00,10,2391. 

3,814,000.00    (incl.    $11,- 

629.48    re- 

c  e  i  V  e  d 

from  sales. 

$3,825,- 

629.48,  13, 

2805). 

Cascades 

Canal  (operating  and 

care): 

1897, 

$2,434  72,97,3423. 

1898, 

4,633.79,98,2983. 

1899, 

6,683.62,99,3225. 

1900, 

5,296.13,00,4332. 

1901, 

5,433.91,01,3496. 

1902, 

10,881.33,03,2380. 

1903, 

6,840.31,03,2224 

1904, 

5,090.87,04,3493 

1905, 

8,931.67,05,2464 

1906, 

17,996.38,06,1996. 

1907, 

9,954  81,07,2178. 

1908, 

14,669.34,08,2253. 

1909, 

15,963.83,09,2219. 

1910, 

14,379.39,10,2393. 

1911, 

14,007.73,11,2696. 

1912, 

10,920.79,13,2806. 

153,908. 62 

'153,908.62 

Columbia     River, 
Wash.,  moutb  of: 


Oreg.     and 


1878, 
1879, 
1882, 
1884, 
1886, 
1888, 


1900, 
1902. 
1903, 
1905, 

1906{ 

1907, 
1908, 

1909/ 

1910, 
1911, 
1912, 


$5,000.00,79,182,1791. 

5,000.00,79,182. 

7,500.00,83,2010. 

100,000.00,84,2224 

187,500.00,86,1976. 

500,000.00,88,2158. 

76,000.00 

475,000.00,90,3016. 

350,000.00,93,2811. 

338,180.00,95,3654 

250,000.00,00,4362. 

500,000.00,03,2402. 

1,000,000.00,03,2274 

400,000.00,05,2488. 

400,000.001nR  ,ni>; 

300,000.00/""''    ""• 

750,24100,07,2201. 

1.450,000.00,08,2272. 

*700,000. 00,  09,2238. 

250,000.00,09,2238. 

1,200,000.00,10,2408. 

950,000.00,  11,2613. 

1,000,000.00,  13,2827. 


'  11, 193, 424  00  (less  $50,000 
trans,  to 
imp.  be- 
lowTonsue 
Pt.,  and 
incl.  re- 
c  e  i  p  t  s 
from  sales, 
$11,145,- 
294.94,  13, 
2827). 


11,193,424  00 


*  Allotment. 

'  Trans,  from  Clearwater  E.,  Idaho. 

2  Allotted  from  app.  for  mainten.  of  R.  and  H.  imp.,  act  June  13, 1902. 

8  From  app.  of  $130,000,  $120,000  of  which  is  for  imp.  of  Columbia  E.  to  mouth  of  Snake  E.,  and  $10  000 
for  imp.  of  Snake  E.  above  Eiparia. 
'  Expend,  under  act  July  5, 1884,  and  Mar.  3, 1909,  for  operating  and  care  of  canals,  etc. 
'$50,000  of  this  made  available  by  act  June  3, 1896,  for  imp.  below  Tongue  Ft. 
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Columbia  Blvei,  Oreg.  (gauging 

ol  waters): 

1882, 

$500.00,83,2076. 

1884, 

1,000.00,84,2292. 

1886, 

1,000.00,86,2010. 

1888, 

2,500.00,89,2566. 

1894, 

1,000.00,95,3596. 

1896, 

1,000.00,96,3284. 

1899, 

1,000.00,99,3250. 

1902, 

1,000.00,03,2408. 

1905, 

1,000.00,05,2496. 

1910, 

1,000.00,  10,2416. 

1911, 

1,000.00,11,2623. 

1912, 

1,000.00,13,2839. 

13,000.00 


Columbia  Blver  (upper).  Wash.;- 

1S90,  1  $70, 000. 00,  9 1,  3229. 
1897,  15. 65,  act  July  19. 


70,015.65 

Columbia   Blver,    at    Thieemlle 

Baplds 

,  boat  railway  from  Tbe 

Dalles 

Bavlds  to  CelUo  Falls, 

and  construction  of  locks  and 

dams: 

1888, 

2  $15, 000. 00,  90,3030. 

1892, 

2  20,000.00,  act  July  13. 

1894, 

100,000.00,96,3591. 

1896, 

150,000.00,96,3281. 

1904, 

100,000.00,04,3474. 

1905, 

50,000.00,06,2460. 

1906, 

260,000.00,06,1992. 

1907, 

100,000.00,07,2174. 

1908, 

336,000.00,08,2250. 

1909, 

164,000.00,09,2216. 

1910, 

600,000.00,  10,2388. 

1911, 

600,000.00,11,2592. 

1912, 

700,000.00,13,2803. 

3, 185, 000. 00  (less    $35,000 

app._    for 

sui.  in  1888 

and     1892, 

and     inol. 

$1,005.93  re- 

ceived from 

sales,     $3,- 

151 ,  005.93, 

13,  2803). 

$13,000.00 


70,015.65 


Columbia  and  lower  Willamette 
Bivers,  below  Portland,  Oreg.: 

1866,      *  $15,000.00,  act  June  23; 
66,  ii,  36. 
130,000.00,67,60. 
*<21,000.00,  68,  73. 
*«13,365.00,  act  Apr.  10. 
131,000.00,70,83. 
150,000.00,73,96,984. 
20,000.00,73,1119. 
20,000.00,74,117. 
20,000.00,76,   125,   ii, 

755. 
20,000.00,76,  36,  115, 

ii,  652. 

30,000.00,  78,137. 

45,000.00,79,181. 

45,000.00,80,2258. 

45,000.00,81,2538. 

100,000.00,83,2652. 

100,000.00,84,2220. 

75,000.00,86,1939. 

100,000.00,88,2187. 

100,000.00,90,3061. 

150,000.00,93,2833. 

50,000.00,95,3565. 

100,000.00,96,3260. 

150,000.00,99,3241. 

225,000.00,03,2395. 

*15,000.  00,  04,3639. 

100,000.00,05,2479. 

126,000.00,06,2009. 

300,000.00,07,2193. 

*100, 000.  00,  09,2233. 

'175,000.00,  10,2404. 

350,000.00,  11,2607. 

380,000.00,  13,2820. 


1867, 
1868, 
1869, 
1870, 
1872, 
1873, 
1874, 
1875, 

1876, 

1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1902, 
1904, 
1905, 
1906, 
1907, 
1909, 
1910, 
1911, 
1912, 


Columbia  Blver,  between  Van- 
couver, Wasb.,  and  moutb  ol 
Willamette  Blver: 

1892,  $33, 000. 00,  93,  3504. 
67,000.00,96,3264. 
*8,000. 00,  01,3500. 
2,000.00,03,2384. 
30,000.00,05,2468. 
13,000.00,06,2000. 
*5, 000. 00,  09,2223. 
10,000.00,  10,2395. 
3,000.00,  11,2598. 


1896, 
1901, 
1902, 
1906, 
1906, 
1909, 
1910, 
1911, 


3,100,365.00  (incl.  sales, 
$3,105,135.47, 
13,  2820). 

Columbia  Blver  and  tributaries, 
above  CelUo  Falls  to  moutli  of 
tbe   Snalce   Biver,    Oreg.   and 
3,185,000.00        Wash.: 

1872,  $50, 000. 00,  73, 107. 

1874,  20,000.00,74,117. 

1875,  35, 000. 00,  act  Mar.  3,  76, 

ii,  637. 

1876,  15,000.00,76,116. 
1907,  120, 000. 00,  07,  2169. 

1910,  90,000.00,10,2385. 

1911,  25,000.00,11,2689. 

1912,  60, 000. 00,  13,  2801. 

405,000. 00(notincl.$2S,000 
app.  by 
State  of 
Washing- 
tan). 

Columbia  Biver,  between  Wenat- 
cbee  and  Bridgeport,  Wsisli.: 

1907,     $42,000.00,07,2226. 
191Q,       25,000.00,10,2433. 

67,000.00  (incl.        sales, 
$67,852.50, 13, 


$3,100,365.00 


405,000.00 


67,000.00 


171,000.00 


Columbia  Blver,  below  Tongue 
Point  and  in  front  of  Astoria, 
Oreg.: 

1899,     $71, 000. 00,  99,  3245. 

8  71,000.00 


171,000.00 


71,000.00 


Columbia  Biver,  between  Bridge- 
port and  Kettle  Falls,  Wash.: 

1910,     $100, 000. 00,  10,  2434-. 
1912,         25,000.00,13,2863. 

125,000.00  (incl.  sales, 
$125,003.15, 
13,  2863). 

Grand  total 6  22,710,267.68 


i2s,ooaoo 


*  Allotment. 

>  Of  this  $10,000  was  for  sur.  bet.  International  Line  and  Rock  Isld.  Rapids  and  imexpended  balance 
($8,220.92)  was  au.  for  bet.  Rock  Isld.  Rapids  and  Foster  Co.  Rapids.    (H.  D.  421,  57th,  2d.) 

2  Survey. 

8  Unexpended  balance  of  app.  for  imp.  of  mouth  of  Columbia  R.,  Oreg.  and  Wash.,  $60,000  au.  by  act 
June  3, 1896,  to  be  applied  under  this  head  also.    (H.  D.  421,  57th,  2d.) 

1  Lower  Willamette. 

<>  See  also  Fart  ],  p.  1629  of  this  Index,  for  an  addition  of  $50,000. 


rSeepp.  14-22  fori 
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Part  (e),  WW-2    Columbia  River,  Oreg.     (Gauging  of  waters.) 


AFPaOFRIATIONS.    (See  p.  1619.) 

COMMEBCE). 

Much  benefited  by  the  gauges  estab.,  93, 3528. 

ENGINEERS. 

Chief  of  Engineers.  B.,  93, 457;  94,418;  95, 
466;  96,  405;  97,  607;  98,  509;  99,  598;  00,  676; 
01,  640;  on,  561;  03,  620;  04,  686;  05,  691;  06, 
765;  07, 779;  08, 830;  09, 870;  10,  967;  11, 1025; 
13, 1230. 

In  charee: 

Maj.  T.  H.  Haudbury,  1888-93.    E.,  93, 3528. 

Maj.  S.  C.  Post,  1894-96.    B.,  94,  2664;  95,  3596. 

Capt.  W.  L.  Fisk,  1896-99.  B.,  96,  3283:  97, 
3432;  (Uaj.)  98, 3042;  99, 3260. 

Capt.  W.  C.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1899-1900.    B.,  00,  4368. 

Capt.  W.  C.  Langfitt,  1901-06.  B.,  01, 3576;  02, 
2408;  (Mai.)  03, 2321;  04, 3558;  05, 2496. 


Lt.  Col.  S.  W.  Roessler,  1906-08.  B.,  06,  2020; 
07, 2208:  08, 2279.* 

Maj.  J.  F.  Mclndoe,  1909-.  B.,  09,  2243;  10, 
2416;  11,  2622;  19,  2839. 

OPEBATIONS. 

Daily  bulletisB  Issued  for  benefit  of  shipping 


1904-05.  R.  gauge  estab.  at  mouth  of  'Willa- 
mette, and  daily  records  of  readings  kept,  06,  691. 

1910-11.  In  Mar.,  1911,  staff  gauges  estab.  at 
Willow  Bar,  Warrior  Rock,  Martins  Blufl,  Ealama, 
Slaughters  Bar,  Stella,  Waterford,  Cathlamet,  and 
Elliott  Ft.;  also  at  mouth  of  Willamette  R.  and 
Linton,  11, 2622. 

1911-18.    Reading  of  gauges,  13,  2838. 

FBOJECTS. 

Gauge  removed  from  Astoria  to  Ft.  Stevens,  1899. 
for  more  economical  mainten,  00, 4368. 


Part  (f),  WW-3  Columbia  and  lower  Willamette  Rivers,  below 

Portland,  Oreg. 

AFFBOPBIATIONS.   (See  p.  1619.) 
COMMEBCE. 


Lower  Willamette: 
C.  importance  of  Portland,  66,  iv,  329;  71,  900: 
73,987.  Benefitofimp.,67,607;  68,873;  69,470; 
70,509;  79,1829.  Extensiveflrein Portland,  1872; 
20  blocks  burned,  73, 1117;  74,  ii,  352,  362.  Table 
of  distances  from  Portland  to  various  points  on  the 
Willamette  and  Columbia  Rs.,  75,  ii,  756,  781. 
Shipping  interests  constantly  increasing,  75,  ii,  761 ; 
79, 1829. 

Lower  Columbia: 

Rapid  increase  of  C,  71,  900;  75,  ii,  749.  Only 
one  vessel  lost  since  thetugboat  service  estab .  (1869) , 
76,  ii,  749. 

List  of  vessels  navigating  the  R.,  80,  2273;  83, 
2009. 

List  of  SB .  plying  on  upper  and  lower  Willamette, 
Columbia,  and  Cowlitz  Rs.,  93, 2835. 

1895,  steadily  increasing,  95, 3564. 

1897  remarkable  for  the  number  of  cargoes  that 
passed  down  Columbia,  98,  3032. 

Traffic,  1899, 1,489,708 1.  Probably  to  be  great  in 
future.    00,4354,4427. 

Willamette  and  Columbia: 

New  transportation  line,  operating  3  ships,  estab., 
01, 634. 

Value  and  importance  of  waterway,  03, 654. 

Imp.  reduced  delays  to  shipping,  03,  613. 

Dr.  of  great  benefit  to  deep-sea  vessels,  11, 1014. 

Diagram  of  freight  value  and  app.,  13, 2821. 

1911,  8,000,914  t.,  value  183,157,608,  principally 
grain  and  lumber  for  exports;  oriental  products, 
cement,  coal,  lime,  sulphur,  etc.,  for  Imports,  13, 
1216. 

Traffic  statement  for  1901-11  given,  13, 1217. 

CONTBACTS. 

Willamette  and  Columbia: 

1878.  Bailey  &  Taylor,  furnishing  steam  tug. 
Wilson  Bros.,  furnishing  steam  tug.  78,1326;  79, 
1831. 

Lower  Willamette: 

Agreement  made  with  city  of  Portland  for  use  of 
its  dr.  apparatus  free  of  charge,  the  U.  S.  to  keep  it 
in  repair,  67, 60,  606. 

1879.  B.  Watson,  hire  of  steam  tug,  80,  2260. 
Pacquit  &  Smith,  pile  dike  near  Swan  Isld.,  80, 


2259.  Pacquit  &  Smith,  pile  dam  across  Willamette 
Slough,  80, 2269. 

1880.    Holmes  &  Sweeney,  pile  dike,  81,  2538. 

1887.    J.  F.  Steflen,  snag  boat,  $19,560,  88, 2186. 

1891.  Hoffman  &  Bates.,  1.  w.  brush  and  r. 
dam,  827,274.87,  93,2834. 

1893.  J.  F,  Stefien,  hydraulic  dr.  and  machin- 
ery, $25,760,  93,  3520.  .T.  G.  Davison  and  H.  B. 
Borthwick,  about  2,500  1.  f.  of  St.,  pUe,  and  brush 
dike,  $14,420.02,  93,  3621. 

1893.  R.  Hoyt,  materials  for  dike  constr. — r., 
47J<!  s.  t.;  fascines,  12.14  cord;  wire,  3*0  lb. 
(16,112.50),  93,  3620. 

Willamette  and  Columbia: 

1901.    Joseph  Supple,  2  barges,  $9,600,  03, 2395. 

1903.  Newton  Poston,  coal  (prices  listed);  Geo. 
W.  Sanborn,  coal  (prices  listed),  08,  2395.  Port  of 
Portland  Commission,  hire  of  30-inch  suction  dr. 
manned  and  equipped,  03, 2267-2268. 

1903.  Willamette  Iron  &  Steel  Works,  furnish- 
ing pump  castings  for  dr.  Wm.  S.  Ladd,  $960,  03, 
2267-2268. 

1904.  Geo.  W.  Sanborn,  coal  (prices  listed); 
Joseph  Supple,  repairs  to  barge,  $735;  Astoria  Iron 
Works,  replacing  steam  boiler  on  tugboat,  $4,560, 
04,  3640.  Port  of  Portland,  Oreg.,  hire  of  dr.,  $165 
and  $235  per  day,  06, 2480. 

1906.  Geo.  W.  Sanborn,  coal  (prices  listed),  OS, 
2480.    J.  W.  Holmes,  coal,  1,600 1.,  $5.65 1.,  06, 2010. 

1906.  Port  of  Portland,  hire  of  30-inch  suction 
dr.,  $265  per  day,  07, 2193,  2194. 

1907.  S.  Elmore  &  Co.,  coal,  $7  t.;  Geo.  W. 
Sanborn,  coal,  $7.10  t.,  07,  2193,  2194. 

1908.  Pacific  Bridge  Co.,  hire  of  dipper  dr.  and 
2  scows,  $170  and  $10  per  day,  08, 2266.  Geo.  W. 
Sanborn,  coal,  $6.40 1.,  09, 2233. 

1909.  Geo.  W.  Sanborn,  coal  (prices  listed); 
F.  P.  Kendall,  hire  and  lease  of  Holly  Rood  Dock, 
$16  per  mo.;  M.  C.  Banfield,  hire  and  lease  of  Central 
Dock,  $30  per  mo.,  10, 2404. 

1911.  Thos.  J.  Shea,  furnishing  and  installing 
fuel-ofi  tank,  $7,685;  port  of  Portland,  hire  and  lease 
30-inch  dr.  with  tender,  $350  per  day  of  24  hours; 
Associated  Oil  Co.,  fuel  oil,  75$  bbl.  of  42  gals.,  11, 
2608.  Thos.  J.  Shea,  installing  ofi-burning  system 
on  U.  S.  dr.  Clatsop.  $15,000;  Jos.  Supple,  reoonstr. 
tugboat  a.  B.  Menkn,  $26,760,  13, 2821. 

ENGINEERS. 

Chief  of  Engineers.  B.,  66,iii,  26,iv,  331;  67, 
50;  68,72,876;  69,63;  70,83;  71,96;  78,95;  73, 
106;  74, 117;  76, 124;  76, 114;  77,  122;  78,  137; 
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79, 180,  183  1863;  80,  237;  81,  324;  83,  318;  83, 
331,337;  84,334,341;  85,364,368;  86,357,365;  87, 
331;  88,  303,  304;  89,  361,  362;  90,  327,  329;  91, 
416,3374;  93,389,394;  93,452;  94,416;  95,461; 
96,  401;  97,  503;  98,  605;  99,  692;  00,  669,  676; 
01,  633;  03,  554;  03,  612;  04,  675;  06,  681;  06, 
764;  07,  771;  08,  820;  09,  869;  10,  955;  11, 1012; 
13, 1213. 

Boards: 

BE.  lor  Paoiflc  coast  convened,  Portland,  Oreg., 
in  Aug.,  1876,  to  consider  and  report  upon  proj.  of 
Maj.  Wilson  for  imp.  of  Willamette  and  Columbia 
Es.,  Portland,  Oreg.,  to  sea.  Reoom.  further  sur. 
and  ex.    77, 1019. 

Eeoonvened,  San  Francisco,  Cal.,  Jan.  17,  1877; 
recom.  (1)  to  close  chan.  on  s.  side  of  Swan  Isld.  by 
dike  7,000'  1.,  running  from  upper  end  of  Swan  Isld. 
to  s.  shore;  est.,  $61,000;  (2)  to  close  Willamette 
Slough.exceptchan.  100*  w.in  middle,  sides  of  chan. 
to  be  protected  by  cribs;  est.,  $28,000;  (3)  to  close 
Coon  Isld.  Slough  by  dike  running  from  Sauvies 
Isld.  to  CoonIsla.,head  of  the  latter  to  be  revetted; 
constr.  of  dike  from  Nigger  Tom  Isld.  to  main  shore 
above  mouth  of  Columbia  Slough,  head  of  Nigger 
Tom  Isld  to  be  revetted,  and  if  necessary,  a  dike  from 
its  lower  end  into  the  Columbia  E.  for  600';  est., 
{100,950;  (4)  to  constr.  2  dikes  across  St.  Helens  Bar 
on  each  side  of  "present"  ship  canal,  about  half  a 
mile  below  lower  end  of  Sauvies  Isld.,  the  dikes  to 
be  each  960'  1.,  flaring  at  upper  end  to  800'  and  nar- 
rowing to  300'  at  lower  end;  est.,  $87,000,  77, 1019- 
1025.  B,,  77,  1019.  (Lt.  Cols.  Alexander  and 
Stewart  and  Majs.  Mendell  and  Wilson.) 

Maj.  Wilson  coincides  with  views  of  board  except 
in  reference  to  closing  the  South  Swan  Isld.  Chan., 

77. 1025. 

Reoom.  of  BE.,  approved  by  Chief  of  Engiueers, 

77. 1026. 

Convened,  New  York,  Oct.  14,  1891,  to  report 
upon  proj.  for  26' Chan.,  Portland,  Greg.,  to  sea.  B., 
93,  2864.  (Cols.  Abbot,  Comstook,  and  Houston, 
and  Lt.  Col.  Gillespie.) 

In  charge: 

Maj.  E.  S.  Williamson,  1866-71.  E.,  66,  iv 
67, 606, 611, 613;  68, 872;  69, 468, 472;  70, 508;' 
904. 

Maj. H.M.Robert,  1871-73.    B.,71,8 
982,  988;  73, 1116, 1123;  74,  ii,  362. 

Maj .  N.  Michler,  1873-75.  B.,  74,  ii,  361, 355; 
ii,  730,  737;  76,  ii,  632. 

Maj.  T.  M.  Wilson,  1875-78.  B,  76,  ii,  646, 
77, 1001;  78, 1319;  79, 1787,  1791. 

Maj.  G.  L.  GiUespie,  1878-81.  B.,  79, 1825, 
1864;  80, 2253;  81, 2531. 

Capt.  C.  P.  Powell,  1881-86.  E.,  83,  2643; 
1997,  2076;  84,  2216,  2290;  86,  2376,  2408. 

Maj.  W.  A.  Jones,  1886-90.  B.,  86,  1938, 
87,  2607;  88,  2185;  89,  2671. 

Maj.  T.  H.  Handbury,  1888-93.  E.,  88, 
89,  2565;  90,  3063,  3064;  91,  3362,  3374;  93, 
93,  3516. 

Maj.  J.  C.  Post,  1894-95.    E.,  94,  2664;  96, 

Capt.  W.  L.  Fisk,  1896-99.    B.,  96,  3257; 


,  327; 
;  71, 

;  73, 
76, 
649; 

1853, 
83, 

2010; 

2177; 


3661. 
97, 


3407;  (Maj.)  98,  3031;  99,  3239. 

Capt.  W.  C.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1899-1900.  B.,  00, 4362, 4416, 
4418. 

Capt.  W.  C.  Langfltt,  1901-05.  E.,  01,  3557;  03, 
2393;  (Maj.)  03,  2263;  04,  3534;  OS,  2475. 

Lt.  Col.  S.  W.  Eoessler,  1906-08.  B.,  06,  2006; 
07,  2189;  08,  2264. 

Maj.  J.  F.  Mclndoe,  1909-.  E.,  09,  2230;  10, 
2402;  11,2605;  13,2817. 

Lt.  W.  H.  Heuer.    B.,  66,  iv,  328;  69,  478. 
F.  H.  West,  68,  874;  69,  496;  73,  993. 
B.  B.  Randall,  73, 1118;  74,  ii,  355. 
Lt.  A.  H.  Payson.    B.,  79, 1869. 

D.  W.  Taylor,  79, 1869. 

E.  A.  Habersham.  B.,  77,  1007;  80,  2260;  81, 
2541;  83,  2005. 

Lt.  P.  M.  Price.    E.,  81,  2638;  83,  2653. 

J.  S.  Folhemus.    E.,  84,  2292. 

R.  Warrick.    E^  97, 3410;  98,  3036. 


ESTIMATES.    (See  Plans  and  Projects.) 
Lower  Willamette: 

By  Lt.  Heuer,  dr.,  $30,000,  66,  iii,  36. 

By  Maj.  Williamson,  addl.  for  completion,  $25,- 
000,  67,  51.  1870.  For  completion  of  work  at  Swan 
Isld.,  $26,000,  70,  509. 

Willamette  and  Columbia: 

By  Maj.  Wilson,  1876,  closing  chan.  n.  ol  Swan 
Isld.,  $148,300,  76,  ii,  646,  651.  For  partly  closing 
Willamette  Slough,  $29,910,  76,  ii,  647,  661.  For 
closing  Coon  Isld.  Slough,  with  accessory  dikes, 
$67,550,  76,  ii,  648.  For  removing  part  of  Warrior 
Eock,  with  accessory  dikes,  $52,900,  76,  ii,  650,  651. 
Total  for  imp.  Willamette  and  Columbia  Es., 
Portland,  Oreg.,  to  sea,  $328,526,  76,  ii,  651. 

By  Maj.  Wilson,  1876,  closing  chan.  on  s.  side  of 
Swan  Isld.,  $87,000,  76,  ii,  647,  661. 

By  BE.,  1877,  dike  across  chan.  on  s.  side  of 
Swan  Isld.,  $51,000,  77,  1021.  Closing  Willamette 
Slough,  except  Chan.  100'  w.,  $28,000,  77, 1022, 1025. 
For  closing  Coon  Isld.  Slough,  revet,  of  Coon  Isld., 
dike  from  upper  end  of  Nigger  Tom  Isld.  to  main 
shore;  also  dike  from  lower  end  of  Nigger  Tom 
Isld.  to  d.  w.  in  Columbia,  $100,960,  77,  1024.  2 
dikes  across  St.  Helens  Bar,  each  950'  1.,  $87,000, 
77,'  1025.  Total  est.  as  approv.  for  imp.  of  Willa- 
mette and  Columbia  Rs.  from  Portland,  Oreg.,  to 
sea,  $298,974,  77, 122, 1025. 

OPEEATIONS. 

Lower  Willamette: 

1867-68.  25,504  c.  y.  dr.;  work  done  by  hired 
labor  with  apparatus  furnished  by  city  of  Port- 
land; repairs  to  dr.,  68,  72,  872. 

1868-69.  30,940  0.  y.  dr.;  work  done  by  hired 
labor;  31  snags  removed,  69,  469,  471. 

1869-70.  13,887  0.  y.  dr.;  27  snags  removed; 
work  done  by  hired  labor,  70,  508. 

1870-71 .    25,165  c.  y.  dr.,  71,  899,  904. 

1871-73.  27,258  o.  y.  dr.;  snags,  trees,  etc., 
removed,  73, 95,  982;  75,  ii,  750. 

1873-73.  26,725  c.  y.  dr.;  Swan  Isld.  Cut  com- 
pleted; dr.  to  17'  at  1.  w.;  snags  removed,  73, 1116; 
75,  ii,  758. 

1873-74.  17,300  0.  y.  dr.;  6  spar  buoys  placed 
in  position  at  Swan  Isld.  Cut;  U.  S.  dr.  completed, 
74,  ii,  352,  362;  75,  ii,  758.  Dr.  and  dump  scows 
built  by  IT.  S.  to  be  used  on  Willamette  and  Colum- 
bia Es.,  74,  ii,  351.  Dam  constr.  across  narrowest 
part  of  Percys  Slough,  bet.  Percys  and  Byhees 
Isld.,  75,  ii,  736.    Dam  washed  away,  75,  ii,  736. 

Willamette  and  Columbia: 

1874-76.  Willamette,  13,450  c.  y.  dr.;  Colum- 
bia, 3,750  c.  y.  dr.;  chan.  scraped  through  Hogs 
Back  Bar,  76,  ii,  758. 

1875-76.  Willamette,  11,200  c.  y.  dr.;  Colum- 
bia, 15,402  c.  y.  dr.,  76,  ii,  633,  647,  649,  650. 

1876-77.  Willamette,  21,285  o.  y.  dr.,  77, 122, 
1002. 

1877-78.  Willamette,  10,806  c.  y.  dr.;  Colum- 
bia, 14,320  c.  y.  dr.;  repairs  to  U.  S.  dr.,  78,  1319, 
1320. 

1878-79.  Willamette,  28,845  c.  y.dr.;  repairs 
to  U.  S.  dr.,  79, 1788, 1826. 

1879-80.  Constr.  of  pile,  fascine,  and  st.  dam 
across  Willamette  Slough,  80,  2264,  2261.  Shore 
protection  and  constr.  ol  dike  at  Coon  Isld.,  80, 
2254,  2263.  20,795  c.  y .  dr.  from  mouth  of  the  Willa- 
mette, St.  Helens,  and  Swan  Isld.  Bars,  80,  2256, 
2260. 

1880-81.  Partial  completion  of  pile  dBre  clos- 
ing Coon  Slough;  revet,  of  right  bank  of  Willa- 
mette Slough;  14,550  c.  y.  dr.  from  Swan  Isld.  and 
Willamette  Bars,  81,  2532,  2533,  2544. 

1881-83.  Completion  of  Coon  Island  Slough 
Dike;  repairs  to  Willamette  Slough  Dam;  7,735  c. 
y.  dr.  from  St.  Helens  and  Swan  Isld.  Bars,  83, 
2644,  2646.    Constr.  of  a  new  dr.,  83,  2648. 

1883-83.  Deepening  of  chan.  over  St.  Helens 
Bar  by  private  enterprise,  83,  1998.  47,650  c.  y. 
dr.  from  Swan  Isld.  Bar  by  XI.  S.  dr.,  83,  2000. 
12,812  1.  f.  of  revet,  and  dams  built  bet.  Portland 
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and  mouth  of  K.,  83,  2001,  2005.    Gauging  lower 
Columbia  B.,  83,  2076. 

1883-84.  Deepening  chon.  of  St.  Helens  Bar 
by  private  enterprise,  84,  2217.  29,445  o.  y.  re- 
moved by  U.  S.  dr.  from  Swan  Isld.  Bar,  84,  2218. 
Uainten.  of  structures  and  removal  of  snags,  84, 
2218.  Gauging  Columbia  B.  and  principal  tribu- 
taries, 84,  2290. 

1884-85.  Slucing  on  St.  Helens  Bar  by  SS. 
Walla  Walla,  85,  2377,  2380.  54,161  o.  y.  dr., 
Post  Office,  Upper  and  Lower  Bar,  by  U.  S.  drs., 
85,  2379,  2380.  Constr.  and  repair  of  dikes  and 
shore  protection ,  85, 2378.  Gaugmg  operations  con- 
tiaued,  85,  2408. 

1885-86.  Eepairs  to  dike  at  St.  Helens;  wil- 
low planting  on  Sauvies  Isld.;  repairs  to  tug  Liti- 
coln,  86, 1938.  Gauging  operations  continued,  86, 
2010. 

1886-87.    Eepairs  to  dike  at  St.  Helens  Bar 
and  1,112  1.  f.  of  dike  extension;  propeller  dr.  on 
.  St.  Helens  Bar;  removal  of  snags,  87,  2607,  2510. 

1887-88.  20,000  c.  y.  dr.  from  St.  Helens  Bar, 
and  60  c.  y.  r.  blasted  and  removed,  Ross  Isld. 
Chan,  88,  2185,  2186. 

1888-89.  33,130  c.  y.  dr.;  St.  Helens  Jetty 
extended  1,026',  89,  2573. 

1889-90.    131,600  c.  y.  dr.,  90,, 3058,  3059. 

1890-91.  54,940  c.  y.  dr.;  448  cords  of  brush 
and  1,255  t.  of  r.  placed  in  dams  at  Martin  and 
Burke  Sloughs;  1,167  1.  f.  of  cross  dike  built,  91, 
3364,  3365. 

1891-93.  Break  in  dam  at  head  of  Martin 
Slough  repaired;  dam  at  Burke  Slough  strength- 
ened; chute  behind  Swan  Isld.  in  the  Willamette 
E.  closed  by  a  pile,  brush,  and  st.  dam;  21,860  e.  y. 
dr.  from  Swan  Isld.  Bar.  The  following  works 
were  completed  by  the  city  of  Portland:  Bet.  foot 
of  Swan  Isld.  and  St.  Jolms,  4,000'  of  diking;  at 
Post  Office  Bar,  6,300'  of  diking;  in  the  Columbia 
E.,  11,750'  of  diking  built  at  Walkers  Isld.;  15,000' 
of  diking  at  Snag  Isld.,  in  Cathlamet  B.;  97,580 
c.  y.  dr.  at  foot  of  Swan  Isld.  and  St.  Johns,  from 
Post  Office  Bar,  and  from  bar  at  Walkers  Isld., 
9S,  2830,  2833. 

1893-93.  45,887  c.  y.  dr.,  snagging  done,  and 
2,500  1.  f.  dike  buflt  at  Martin  Isld.  Bar,  93,  3516; 
1,600 1.  f.  addl.  dike  built  at  St.  Helens  Bar,  and  a 
hydraulic  dr.  built,  93,  3517. 

1893-94.    391,900  c.  y.  dr.,  94,  2656. 

1894-95.    423,372  c.  y.  dr.,  95,  3663. 

1895-96.  228,951  0.  y.  dr.,  96,  3258;  snagging 
done,  96, 3259. 

1896-97.  Eepairs  made  to  dr.  machinery,  and 
366,788  0.  y.  dr.,  97,  3408. 

1897-98.    373,089  0.  y.  dr.,  98,  3031. 

1898-99.  374,669  c.  y.  dr.;  dr.  repaired,  99, 
3239. 

1899-00.    413,576  o.  y.  dr.,  00,  4352. 

1900-01.  483,306  c.  y.  removed  by  dr.  Wm.  S. 
Ladd;  41  snags  removed,  01,  3558. 

1901-03.  607,953  c.  y.  removed  by  dr.  Wm.  S. 
Ladd,  02,  2393.  Cut  dr.  across  estuary  from  below 
Taylor  Sands  toward  Oregon  Railway  &  Naviga- 
tion Co.'s  dock  at  Astoria,  chan.  completed  19i'  d. 
and  160'  w.  and  in  use,  thus  avoiding  Sylvia  de 
Grasse  Beef,  08,  2394. 

1903-03.  U.  S.  dr.  W.  S.  Ladd  removed  683,208 
c.  y .  and  the  30"  suction  dr.  hired  from  city  of  Port- 
land at  1235  per  day  removed  993,389  c.  y.;  200'  gaps 
opened  up  through  Swan  Isld.  Dike  by  snag  boat 
Mathloma,  03,  2203-2265. 

1903-04.  Dr.  Tr.S.iod(iremoved666,037c.y.; 
hired  dr.  Columbia  removed  1,238,142  c.  y.;  U.  S. 
dipper  dr.  No.  1  removed  Swan  Isld.  Dike  for  200' 
to  6',  removing  2,937  c.  y.,  and  from  Coon  Isld.  revet, 
removed  2,374  c.  y .,  04, 3535.  Snag  boat  Mathlovm . 
removed  piles  in  Coon  Isld.  Dike  and  blasted  r.  reef 
in  Chan,  near  La  Du  Landing  to  19';  imp.  of  tract 
of  land  purchased  on  Willamette  E.  opposite  St. 
Johns  continued,  04, 3534. 

1904-05.  Dr.  ir.S.£(id(iremoved536,920c.y.; 
hired  dr.  Columbia  removed  1,089,076  c.  y.;  U.  S. 
dr.  No.  1  removed  1,114  1.  f.  of  old  revet,  at  Coon 
Isld.,  and  new  revet,  placed  for  900';  mainten.  of 
plant;  work  done  in  connection  with  fish  traps  and 
booms,  05, 2477-2478. 

1905-06.  Dr.  W.  S.  Ladd  removed  668,413 
c.  y.;   hired  dr.   Columbia  removed  532,253  c.  y.; 


mainten.  of  plant  continued  at  U.  S.  moorings,  06, 
2006. 

1906-07.  Dr.  W.  S.  Ladd  removed  619,607o.  y.; 
hired  dr.  (7oZ)im6J(iremoved  658,7260.  y.;  repairs  to 
plant,  07,  2100-2192. 

1907-08.  2,615 1.  f.  of  Coon  Isld.  Dike  removed 
to  23'  to  33';  4,468  c.  y.  r.  placed  in  Coon  Isld.  Dike; 
dr.  W.S.ioiiaremoved 472,998c. y.;  newdr.imder 
constr.,  08,  2264. 

1908-09.  Dr.  W.  S.  Ladd  removed  341,430  c.  v., 
dr.  removed  from  work  as  imserviceable;  new  dr. 
Clatsop  arrived  at  Portland,  Oreg.,  from  Philadel- 
phia, Pa.,  Apr.  21,  1909,  overhauled  and  placed  in 
commission  June  25, 1909,  and  removed  16,504  c.  v.; 
snag  boat  Mathloma  removed  obstr.  from  Willa- 
mette B.,  09,  2230-2331. 

1909-10.  Dr.  Clatsop  removed  1,609,490  c.  y., 
increasing  d.  over  various  shoals  2'  to  4';  repairs  to 
floating  plant;  dr.  Ladd  and  tug  Lincoln  con- 
demned and  sold,  1 0,  2402. 

1910-11.  Dr.  Clatsop  removed  2,3,53,626  o.  y., 
U.  S.  dr.  Chinoolt  510,351  c.  y.  in  ship  chan.,  and 
hired  dr.  Columbia  634,800  c.  y.;  repairs  to  plant; 
fuel  station  erected  at  Three  Tree  Pt.  Mil.  Ees.; 
preparations  of  plans  for  new  hull  for  tug  O.  H. 
Mendell,  and  alterations  to  dr.  Clatsop,  11,  2606. 

1911-13.  Dr.  Clatsop  removed  1,631,088  e.  y., 
dr.  ChiTwolt  438,150,  and  hired  dr.  Columbia  138,000 
c.  y.;  dipper  dr.  Titan  removed  14,000  c.  y.  sand, 
pilmg,  and  brush  from  old  dike  at  head  of  Swan 
Isld.;  oil  burner  system  installed  on  dr.  Cliitsop; 
new  hull  constr.  for  tug  Mendell;  plant  repaired 
and  maintained,  13,  2818. 

PHYSICAL  CHARACTERISTICS. 

Lower  Columbia: 

Higher  than  the  Willamette  during  the  stimmer 
months,  66,  iv,  328.  Difference  bet.  h.  and  1.  w., 
66,  iv,  330;  75,  ii,  735.  Erosion  of  shore  at  Point 
Adams,  mouth  of  the  Columbia,  200'  toward  Ft. 
Stevens,  75,  ii,  749;  at  Sand  Isld.,  77, 1003.  Com- 
parison of  entrance  to  Columbia  E.  with  entrance 
to  New  York  H.,  75,  ii,  748;  77,  1003.  Increased 
height  of  Hogs  Back  Bar  from  1SG8  to  1873, 11',  73, 
1118.  Peculiar  character  of  tides  on  the  w.  coast  of 
the  U.  S.,  75,  ii,  7,56.  Quicksand  bottom  at  St. 
Helens  Bar,  76,  ii,  633.  Velocity  and  discharge  of 
Columbia  E.,  77, 1017.  Sand  Isld.  moved  1,800'  in 
last  9  years,  77, 1003;  78, 1322.    Effect  of  tides  on, 

75,  ii,  734,  743;  77, 1003.  Tables  of  h.  w.  at  various 
localities,  75,  ii,  766,  757^780;  77, 1013.  Increased 
elevation  of  bars  on  the  Willamette  and  Columbia, 

76,  il,  663.  Stages  of  water,  79, 1826.  Current  ob- 
servations at  mouth  of  Columbia,  79, 1873. 

Lower  Willamette: 

General,  66,  iv,  328;  75,  ii,  737.  Velocity  and 
discharge  of,  77, 1010, 1011. 

Stages  of  water,  79, 1826. 

Description  of,  80,  2266;  93,  2852;  95,  3564. 

Stages  of  water  at  Portland,  80,  2266;  81,  2642; 
83,  2651. 

Gauging  lower  E.  and  principal  tributaries,  83, 
2076;  84,  2290;  85,  2408;  86,  2010;  88,  2177;  89, 
2565;  90,  3064. 

High  waters  of  the  Willamette,  90,  3069. 

in  1894  the  highest  known  water  in  the  Es.  oc- 
curred, 94,  2657. 

Description  of  lower  Willamette  and  Columbia 
Es.  below  Portland,  00,  4416.  Of  the  114  m.  bet. 
Portland  and  the  sea,  12  lie  in  the  Willamette  E.  and 
102  in  the  Columbia.  In  1889,  8  m.  of  the  Willa- 
mette and  96  m.  of  the  Columbia  had  25'  d.  00, 
4417. 

Willamette  and  Columbia: 

Tendency  of  chan.  to  cut  through  estuary  below 
Taylors  sands,  03,  2394. 

Euling  d.  bet.  Portland  and  sea,  20',  m.  1.  w.;  in- 
crease of  6'  since  commencement  of  imp.,  05,  683. 

8'  increase  in  d.  of  chan.  since  commencement  of 
imp.,  06,  756. 

Chan,  gradually  imp.;  less  work  required  each 
year,  10,  2402. 

Variations  of  water  level  due  to  tides,  etc.  13, 
1216. 
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PLANS.    (See  Estimates  and  Projects.) 

Lower  Columbia: 

By  Maj.  Robert,  1871,  to  cut  chan.  18'  d.  across  St. 
Helens  Bar,  71,  900;  for  building  a  pile  dam  across 
Percys  (Columbia)  Slough  at  the  w.  and  shallowest 
part,  74,  ii,  352,  363. 

Lower  Willamette: 

By  Lt.  Heuer,  dr.  new  chan.  100'  w.,  d.  of  18',  bet. 
Percys  Isld.  and  main  shore  (88,000  c.  y.),  66,  iv, 
328,  331;  to  dr.  Swan  Isld.  Bar  to  make  chan. 
18'  X  100'  (24,444  0.  y.),  66,  Iv,  328,  331. 

By  Maj.  Wilson,  closing  chan.  on  s.  side  of  Swan 
Isld.  by  a  dike,  76,  ii,  647. 

PRIVATE  AND  CORPORATE  WORK. 

Lower  Willamette: 

City  of  Portlaad  expend.  $42,215.50  (coin)  for  dr. 
outfit  and  dr.,  66,  iii,  26,  iv,  327;  details,  66,  iv,  329; 
67,  50.  Dr.  at  Swan  Isld.  Bar  by  city  of  Portland, 
66,  iii,  26.  Eesol.  of  common  council  of  city  of 
Portland  au.  mayor  to  correspond  with  Col.  Wil- 
liamson and  fully  inform  him  of  all  facts  at  hand 
relative  to  the  Willamette  E.,  and  cost  of  work  done 
by  city,  and  to  tender  him  the  use  of  the  dr.  appa- 
ratus owned  by  the  city  free  of  charge,  provided  it 
be  kept  in  thorough  repair,  67, 60,  515. 

Willamette  and  Columbia: 

Dr.  by  the  Oregon  Steam  Navigation  Co.  with 
U.  S.  dr.,  78, 1320. 

Operations  by  city  of  Portland  to  imp.  E.  pre- 
vious to  1866, 80, 2266.  J7,442.60  furnished  by  city  of 
Portland  in  1882  for  continuance  of  work,  83,  2651. 
Constr.  of  dr.  by  city  of  Portland  in  1883,  83,  331. 

Expend,  of  S10,000  by  private  enterprise  for  imp. 
of  St.  Helens  Bar,  83,  331;  continued  in  1884,  84, 
2217;  continued  in  1885,  86, 1939. 

Estab.  of  Portland  H.  lines,  83,  2003. 

20,000  c.  y .  dr.  from  Columbia  R.  Bar  by  Portland 
Board  of  Trade,  88,  2185. 

Diking  and  dr.  by  the  city  of  Portland  (see  Opera- 
tions), 98,  2832,  2833. 

By  "  Port  of  Portland,"  a  corporation  organized 
for  the  imp.  of  port  of  Portland: 

1893-93.  87,150  c.  y.  dr.  and  21,000  1.  f.  dikes 
constr.,  93,  3518. 

1893-94.    70,679  c.  y.  dr.,  94,  2656. 

1894-95.    64,826  c.  y .  dr.,  96,  3563. 

1895-96.    170,140  c.  y.  dr.,  96,  3259. 

1896-97.    90,200  o.  y.  dr.,  97,  3409. 

1897-98.    185,300  c.  y.  dr.,  98,  3031. 

1898-99.    426,322  c.  y.  dr.,  99,  3241. 

1899-00.    983,249  c.  y.  dr.,  00,  4354. 

Detailed  account  of  work  done  by  the  port  of  Port- 
land previous  to  1894  on  this  imp.,  with  the  cost, 
etc.   94  2655. 

1900^1.    1,869,667  c.  y.  removed,  01,  3659. 

1901-03.    872,318  c.  y.  dr.,  03,  2394. 

1903-03.    1,106,082  c.  y.  dr.,  03,  2265. 

1903-04.    1,167,450  c.  y.  dr.,  04,  3635. 

1904-05.    325,082  c.  y.  dr.,  05,  2476. 

1805-06.    366,325  c.  y.  dr.,  06,  2006. 

1906-07.    435,828  c.  y.  dr.,  07,  2190. 

1907-08.    2,012,000  c.  y.  dr.,  08,  2264. 

1908-09.    2,326,568  c.  y.  dr.,  09,  2231. 

1909-10.    1,925,827  o.  y.  dr.,  10,  2402. 

1910-11.    1,765,792  c.  y.  dr.,  11,  2605. 

1911-13.    2,581,152  c.  y.  dr.,  13,  2818. 

PROJECTS.    (See  Estimates  and  Flans.) 
Lower  Willamette: 

By  Maj.  Williamson,  dr.,  to  secure  chan.  at  least 
18'  X 100',  Portland  to  mouth  of  Willamette,  68, 872. 

Willamette  and  Columbia: 

By  Maj.  Michler,  building  dam  across  narrowest 
part  of  Percys  Slough;  est.,  S5,211.16,  74,  ii,  352; 
75,  ii,  736.  For  fmp.  of  lower  Columbia  at  St.  Hel- 
ens Bar  by  dr.,  75, 11, 738.  For  imp.  of  Willamette 
near  junction  of  Columbia  (1)  by  building  of  js.  at 
head  of  Willamette  Sloueh;  (2)  closing  slough  bet. 
Sauvies  and  Coon  Islds.  by  a  dam;  (3)  dam  across 


entrance  of  Percys  Slough  parallel  to  thread  of  R. 
chan.:  (4)  1.  to  extend  from  lower  end  of  Percys 
Isld.,  2,000'  1.,  75,  ii,  733,  734. 

By  Maj .  Wilson,  1876,  (1)  to  build  dike  from  upper 
end  of  Swan  Isld.  to  n.  shore,  closing  n.  chan.  and 
opening  new  chan.  on  s.sideof  isld.;  (2)  to  build  a 
dike  across  the  head  of  Willamette  Slough,  so  the 
lower  end  shall  rest  100'  from  shore;  (3)  to  build  a 
dike  across  the  head  of  Goon  Isld.  Slough  and  revet 
the  face  of  the  isld.;  also  a  dike  across  from  main 
shore  just  above  the  outlet  of  Columbia  Slough  to 
Nigger  Toms  Isld.,  revet  the  sides  of  thelatter,  and 
run  a  dike  from  its  lower  end  to  d.  w.  in  Columbia; 
(4)  to  remove  portion  of  Warrior  Eock  about  100' 
back  and  run  a  dikefrom  shore  below  to  receive  the 
water  and  lead  it  through  the  new  chan.  at  St.  Hel- 
ens Bar,  76,  ii,  646-661. 

By  Maj.  Wilson,  as  modified  by  BE.  ajidapprov. 
by  Chief  of  Engineers,  for  imp.  of  Willamette  and 
Columbia  Es.,  Portland,  Greg.,  to  sea:  (1)  To  close 
chan.  on  s.  side  of  Swan  Isld.  by  a  dike  7,000'  1.,  77, 
1021 .  (2)  To  close  Willamette  Slough  by  a  dam  near 
its  head,  except  a  chan.  100'  w.  in  the  middle;  the 
sidesofchan.tobeproteetedbycribs,  77,1022.  (3) 
To  close  Coon  Isld.  Slough  at  its  head  by  a  dike  run- 
ning from  Sauvies  Isld.  to  Coon  Isld.,  the  face  of  the 
latter  to  be  revetted;  constr.  of  a  dike  from  Nigger 
Toms  Isld.  to  the  main  shore  just  above  mouth  of 
Columbia  Slough,  face  of  Nigger  Toms  Md.  to  be 
revetted,  and,  if  necessary,  a  dike  from  its  lower  end 
into  d.  w.  in  Columbia,  77, 1023.  (4)  To  constr.  2 
converging  dikes  across  St.  Helens  Bar  on  each  side 
of  the  "present"  ship  chan.,  each  950'  1.,  77, 1024. 

Amount  app.  previous  to  1877,  $240,365,  77, 1004. 
Board  est.  cost  of  above-named  works  at  $298,974, 
77, 1019-1025;  80,  2270. 

In  1879  BE.  recom.  substitution  of  constr.  made  of 
piles,  fascines,  and  st.  in  place  of  the  brush  and  st. 
previously  recom.,  80, 2263. 

At  1882  $265,000  had  been  app.  under  this  proj.; 
modified  to  cover  increased  cost  of  work  and  addl. 
constr.  required;  est.,  $183,636,  83,  2644;  83, 1998; 
,  84, 2216. 

At  1885  $365,000  had  been  app.  under  proj.  of 
1877-82;  further  modified  to  cover  imp.  of^3  shoal 
areas  below  Columbia  City.  Amount  est.  for  com- 
pletion of  proj.,  1885,  $407,000.  86,  2377;  86,  357, 
1938. 

In  1887  est.  cost  of  completion  increased  $68,000, 
87,  2516. 

m  1889  the  proj .  was  extended  to  embrace  the  per- 
manent imp.  of  Walkers  Isld.  Bar,  at  a  cost  of 
$60,000,  Martins  Isld.  Bar  at  a  cost  of  $16,000,  and 
Post  Ofllce  Bar,  at  a  cost  of  $60,000,  89, 2575. 

By  Maj.  Handbury,  1891,  to  make  and  maintain 
navigable  chan.  from  city  of  Portland,  Oreg.,  to  sea, 
bearing  a  1.  w.  d.  of  25',  by  dr.  through  bars,  closing 
chutes,  constr.  of  dikes  and  works  of  contraction 
and  dr.;  est.,  $772,464,  93,  2860. 

Est.  cost  of  proj.  to  obtain  a  25'  chan.  changed,  as 
result  of  sur.  of  1899,  to  $2,796,300,  $175,000  for  new 
dr.,  and  $60,000  for  yearly  mainten.,  00,  4352,  4356, 
4425,  4427. 

Act  June  13,  1902,  au.  obtaining  25'  chan.  to  sea 
by  constr.  of  controlling  works,  and  dr. ;  est.  $2,796,- 
300,  with  $175,000  as  cost  of  new  dr.,  and  $50,000  for 
mainten.  (based  on  sur.  au.  act  Mar.  3,  1899),  03, 
556. 

Act  Mar.  2, 1907,  au.  expend,  of  $300,000  in  constr. 
and  operation  of  a  dr.,  07, 771. 

Act  Jvme  25, 1910,  au.  expend,  of  $175,000  in  con- 
tinuing imp.  and  mainten.,  with  provision  that  so 
much  as  may  be  necessary  may  be  expend,  in  dr. 
w.  Chan,  at  Swan  Isld.,  10, 966. 

Act  Feb.  27,  1911,  extended  proj.  to  include 
constr.  of  2suitable  dr.  plants;  it  also  au.  continuing 
contracts  in  further  sum  of  $320,000,  yet  to  be  app., 
11, 1013. 

Act  July  25,  1912,  au.  proj.  for  chan.  30'  x  300', 
with  short  auxiliary  chan.  8'  x  300',  by  constr.  of 
dikes  and  revets.,  but  chiefly  by  dr.  (H.  D.  1278, 
61st,  3d),  13, 1216. 

SURVEYS. 

Lower  Willamette: 

Ex.  by  Lt.  Heuer.    R.,  66,  Iv,  328. 
Of  Swan  Isld.  Bar  and  mouth  of  the  Willamette, 
by  Maj.  Williamson,  1867,  68,  873. 
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Of  ■WiUamette  Slough,  by  F.  H.  West,  1868,  69, 
469. 

Ex.  of  Swan  Isld.  Bar,  1876,  76, 11, 647. 

Of  Post  Office  Bar  and  mouth  of  the  Willamette, 
by  Mai.  Wilson,  1878,  78, 137, 1320. 

Of  Swan  Isld.,  Post  Office  Bar,  and  mouth  of 
the  Willamette,  by  Maj.  Wilson,  1877,  78,  137, 
1320. 

Lower  Columbia: 

Under  direction  of  Admiral  Vancouver  of  the 
English  Navy,  1792,  79, 1866. 

By  Sir  Edward  Belcher,  1839,  79, 1866. 

This  locality  was  included  in  the.  Coast  Sur., 
1868-70,  73, 1118;  75,  ii,  745,749. 

01  St.  Helens  Bar,  under  direction  of  Maj .  Robert, 
by  F.  H.  West,  1872,  72,  96.  Resur.,  1873,  73, 
1117, 1123. 

Of  Hogs  Back  Bar,  bet.  Tongue  Pt.  and  Woody 
Isld.,  by  Maj.  Michler,  1874,  74, 117. 

01  Hogs  Back  Bar,  under  direction  of  Maj. 
Michler,  by  B.  B.  Randall,  1875,  7.'5,  ii,  742. 

Surs.  of  shore  lines  of  Ft.  Adams  and  Sand  Isld., 
by  S.  O.  L.  Potter,  1871-73,  under  direction  of  Maj. 
Robert.    Sur.  of  1874,  75,  ii,  747, 749. 

Of  bar  at  mouth  of  Columbia  R.  by  Maj.  Wilson, 
1876,  76,  ii,  661. 

Of  Sand  Isld.  and  St.  Helens  Bar,  under  direc- 
tion of  Maj.  Wilson,  1877,  78, 137, 1320,  1321. 

Willamette  and  Columbia; 

Of  lower  Willamette,  Willamette  Slough,  and 
lower  Columbia,  by  Maj.  WUson,  1876,  77,  1001, 
1003.  B.,  77,  1007.  Method  of  boring,  77,  1007. 
Method  of  gauging,  77, 1008. 

Of  St.  Helens  Bar,  79,  1827;  of  Sand  Isld.,  79, 
1828;  of  mouth  of  Columbia,  79,  182,  1791;  by  Lt. 
Payson,  1878.    B.,  79, 1869. 


Ex.  au.  Sept.  19,  1890;  made  by  Maj.  Handbury 
(E.  unfav.),  91,  3374. 

Of  the  lower  Willamette  and  Columbia  Rs.  with 
view  to  securing  25'  at  1.  w.  from  Portland  to  mouth 
of  the  Columbia;  made,  1891,  by  Maj.  Handbury, 
93  2852 

Misc.  'sur.,  94,  2667;  95,  3563;  96,  3259;  97, 
3409;  99,  3241'. 

New  H.  lines  approved  tor  Portland,  1900,  00, 
4366. 

Ex.  and  sur.  of  lower  Willamette  R.  and  Colum- 
bia R.  below  Portland,  and  est.  of  cost  of  obtaining 
25'  Chan.,  Portland  to  mouth  of  Colmnbia,  au. 
act  Mar.  3,  1899.  Ex.  made  by  Maj.  Fisk,  1899 
(B.  fav.),  00,  4416.  Sur.  made,  1900,  by  Capt. 
Langfltt  (see  Projects),  00,  4418. 

10  new  triangulation  stations  estab.  bet.  Port- 
land and  Goble,  01,  3559. 

Minor,  03,  2394;  03,  2265. 

In  connection  with  fish-trap  locations,  06,  2007. 

Ex.  and  sur.  au.  act  Mar.  3^  1909,  with  view  to 
securing  30'  chan.;  Es.  by  Maj.  Mclndoe,  Aug.  16, 
1909,  and  Aug.  27,  1910;  est.,  13,770,000,  with  $350,- 
000  an.  for  mainten.,  subject  to  cooperation  by 
local  interests  (H.  D.  1278,  61st,  3d),  10,  2402;  if, 
1026. 

Of  estuary,  Harrington  Pt.  to  Ft.  Stevens;  de- 
tails given,  stretches  of  R.  triangulated,  and  monu- 
ments replaced,  13, 2818. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11, 1016;  13, 1214. 

Maps  (H.  D.  1278,  61st,  3d): 

List  of  tracings  and  maps,  75,  ii,  759,  789. 

Of  lower  Willamette  and  Columbia  Rs.,  77, 
1006;  03,  2266;  04,  3538;  OS,  2478;  06,  2010;  11, 
2606. 


Part  (g),  WW-3    Columbia  River,  Oreg.  and  Wash.,  mouth  of. 


APFBOFBIATIONS.    (See  p.  1619.) 

COMMEECE. 

C.  to  be  benefited,  81,  2537;  83,  2011,  2031;  84, 
2226;  86, 1974, 1983;  87,  2473,  2474. 

Delay  due  to  bar,  84,  2223. 

Draft  of  vessels  entering  R.,  84,  2223. 

Tonnage  out  and  in  boun^  over  Columbia  R.  bar 
Ibr  1891-92,  93,  2817. 

Comparative  statement  of  principal  exports,  1883 
to  1892,  93,  2818. 

Description  of,  00,  4433,  4464. 

Extensive  interests,  1899,  would  be  benefited  by 
imp.  of  R.  mouth,  00,  4433. 

D.  of  Chan,  over  bar  would  admit  use  of  larger 
vessels,  and  rates  on  tonnage  would  be  reduced 
09,  864. 

Diagram  of  freight  and  app.,  11, 2615. 

CONTEACTS. 

1885.  L.  W.  Holt,  wharf  and  trestle  at  Pt. 
Adams,  86,  2385.  J.  F.  Steflen,  4  st.  barges,  86, 
2387.  P.  F.  FaUert,  piles,  86,  2387.  L.  Michael, 
riprap  St.,  85,  2387. 

1886.  Oregon  Paving  Co.,  piles  and  St.,  87, 2474. 

1889.  P.  Hinkle,  r.,  tit  per  t.,  89,  2531.  C.  P. 
Church,  fascines,  $2.74  cord,  and  poles,  24$  each,  89, 
2531.  Faquet  &  Smith,  4  barges,  $6,870  each,  89, 
2633. 

1890.  C.  P.  Church,  fascines  $2.84  cord,  and 
poles  235t  each,  90,  3014.  J.  E.  Smith,  r.,  63jit!  per 
t.,  91,  3319. 

1891.  R.  Hoyt,  fascines  $2.70  cord,  and  poles 
22(1;  each,  91,  3319. 

1893.  W.  H.  Maxwell  and  O.  Huber  st.  63}* 
per  s.  t.  ($63,.'iO0),  93,  3492. 

1901.  Hale  &  Kern  Contract  Co.,  furnishing 
25,000 1.  rubblest.,  900 1.;  Jos.  Supple,  constr.  barge, 
$6,950;  scow  barge,  $2,975,  03,  2402. 

1903.  Newton  Poston,  coal,  prices  listed,  03, 
2402.  Columbia  Engineering  Works,  engine  and 
pile  driving  machinery;  Burnham-Williams  Co.,  3 


locomotives;  G.  W.  Sanborn,  coal,  as  required,  03, 
2274. 

1903.  Oregon  Rafting  Co.,  piles;  Corbett- 
Paillng  &  Robertson,  Inc.,  iron  and  steel;  Warren 
&  Lester,  lumber;  Northwest  Constr.  Co.,  160,000 
t.  r.,  03,  2274-76.  Northwest  Constr.  Co.,  476,000 
t.  r.,  91$  t.;  J.  R.  Bowles,  structural  steel  (unit 
prices  listed),  04, 3550-51. 

1904.  Northwest  Constr.  Co.  (supple.)  reducing 
quantity  of  r.  to  200,000 1.;  Columbia  Contract  Co., 
240,000  t.  St.,  $1.08  t.,  04,  3560-3664.  (For  list  of 
emergency  contracts,  see  04,  3649-54.) 

1906.  J.  W.  Sweeney,  110,000  t.  st.,  $1.02  t.; 
Columbia  Contract  Co.,  460,000  t.  St.,  $1.10  t.,  05, 
2492.  (For  misc.  emergency  contracts,  see  06, 
2489-92.) 

1906-08.  List  of  emergency  contracts,  06, 
2015-17;  07,  2201;  08,  2273-74. 

1909.  Columbia  Contract  Co.,  380,000  t.  st, 
$1.12 1.,  10,  2409. 

1910.  Marine  Iron  Works,  repairs,  alterations 
and  additions  to  dr.  Chinook,  $132,000;  list  ol  emer- 
gency contracts,  10.  2409.  Columbia  Contract  Co., 
St.,  prices  listed,  11,  2613. 

1911.  Associated  Oil  Co.,  39,000  bbls.  fuel  oil, 
76$  bbl.  of  42  gals.;  list  of  leases  and  emergency  con- 
tracts, 11,  2614.  G.  W.  Sanborn,  coal,  $5.70  1.  t.; 
Columbia  Contract  Co.,  st.,  $1.12  s.  t.;  list  of  leases 
given,  13,  2828. 

ENGINEEES. 

Chief  of  Engineers.  B.,  80, 240;  83, 332,  2011; 
84,  336;  85,  364;  86,  360;  87,  327;  88,  301;  89, 
358;  90,  325;  91,  412;  93,  386;  93,  447;  94,  413; 
96,  460;  96,  400;  97,  602;  98,  507;  99,  596;  00, 
671,  676;  01,  635;  03,  556;  03,  614;  04,  678;  05, 
685;  06,  757;  07,  773;  08,  822;  09,  862;  10,  958; 
11, 1016;  13, 1218. 

Boards: 

Convened,  New  York,  Feb.  12,  1881,  to  consider 
imp.  of  mouth  of  Columbia  R.    Board  did  not  con- 
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sider  it  necessary  at  that  time  to  submit  any  plan 
for  imp.,  81,  2648,  2652.  (Cols.  Tower  and  Newton 
and  Lt.  Col.  Abbot.) 

Board  constituted  S.  O.  No.  82,  C.  ot  E.,  1882,  to 
report  upon  plan  for  permanent  iinp.  of  mouth  of 
the  R.  R.,  83,  2012.  (See  also  Projects.)  (Lt. 
Cols.  Stewart,  Craighill,  Comstock,  and  Mendell,  and 
Capt.  Powell.) 

Convened,  Portland,  Oreg.,  by  S.  O.  No.  4,  Feb. 
11,  1893,  for  purpose  of  considering  and  reporting 
upon  completion  of  work.  B.,  93,  3499.  (Col.  G. 
H.  Mendell,  Maj.  W.  H.  Heuer,  Maj.  T.  H.  Hand- 
bury.) 

Board  constituted  by  S.  O.  Nos.  19,  July  5, 1902, 
and  35,  Sept.  13, 1902,  to  consider  and  report  ujion 
proj.  for  imp.;  submits  est.  of  {3,716,000;  extension 
of s. j.  2im., constr. n. j., and adr.  (Maj. W. L. Mar- 
shall. Capts.  Edw.  Burr,  J.  C.  Sanford,  C.  E.  Gil- 
lette, C.  H.  McKinstry.)    ».,  03,  2275.  , 

In  charge: 

Maj.  G.  L.  Gillespie,  1878-81.    R.,  80,  2315, 
81,  2534,  2536. 

Capt.  C.  F.  Powell,  1881-87.    K.,  8S,  2647; 
2010;  84,  2222;  85,  2382;  86, 1972;  87,  2470; 

Maj.  T.  H.  Handbury,  1888-93.    B.,  88, 
89,  2529;  90,  3011,  3025;  91,  3314;  92,  2808; 
3488. 

Maj.  J.  C.  Post,  1894-95.    B.,  94,  2631;  95, 

Capt.  W.  L.  risk,  1896-99.    B.,  96,  3260; 


2318; 

;  83, 

2165; 
1;  93, 

3651. 
i;  97, 

4361, 
;  08, 

2012; 

;  10, 


3404;  (Mai.)  98,  3040;  99,  3246. 

Capt.  W.  C.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1899-1900.    B,,  00, 
4430,  4434 

Capt.  W.  C.  Langfltt,  1901-06.    B.,  01,  3567; 
2400;  (Maj.)  03,  2271;  04,  3643;  OS,  2484. 

Lt.  Col.  S.  W.  Roessler,  1906-08.    B.,  06, 
07,  2196;  08,  2270. 

Maj.  J.  P.  Mclndoe,  1909-.    B.,  09,  2236 
2406;  11,  2610;  18,  2823. 

Assistants: 

E.  A.  Habersham.    B.,  80,  2317. 

G.  M.  Jessen:    B.,  80,  2321. 

Lt.  E.  Burr.    B.,  86, 1976. 

P.  G.  Eastwick.    E.,  86, 1980. 

G.  B.  Hegardt.  B.,  89,  2636;  90, 3017;  91, 3320; 
98,  2811;  93,  3492;  94,  2634;  95,  3655;  96,  3263; 
00,  4440. 

OPEEATIONS. 

1879-80.  Sur.  of  mouth,  and  eflorts  to  increase 
Chan.  d.  of  Sand  Isld.  Shoal  by  scraping,  80,  2315. 

1880-81.  Sur.  of  mouth  continued;  efforts  to 
increase  d.  over  bar  by  harrowing,  81,  2534,  2547. 

1881-84.  Continuation  of  surs.  and  studies  for 
plans  of  imp.,  84,  2222. 

1884-85.  Constr.  and  purchase  of  plant  and 
commencement  of  work  by  hired  labor  on  tram- 
way for  constr.  of  j.,  85,  2383. 

1885-86.  1,944  c.  y.  brush  mattress  and  3,346 
c.  y.  of  St.  placed  in  j.;  1,090  1.  f.  of  j.  tramway 
buut,  86, 1973.    Methods  of  constr.,  86, 1981. 

1886-87.  Difficulties  of  st.  transportation; 
constr.  of  tramway  in  progress,  87,  2471,  2472. 

1887-88.  Jetty  tramway  extended  2,500'; 
1,400 1.  f.  of  mattress  built;  20,315 1.  st.  placed  in  j., 
88,  2156. 

1888-89.  63,468  t.  r.  placed  in  j.;  4,176  1.  f.  of 
tramway  built;  4,432  1.  f.  of  mattress  built;  track 
and  wharf  constr.  and  repairs  to  plant,  89,  2535- 
2540. 

1889-90.  Mattress  foimdation  and  tramway 
constr.  advanced  1.7  m.;  constr.  of  pile  driver  and 
repairs  to  plant;  120,364  t.  r.  placed  m  j.,  90,  3012- 
3014. 

1890-91.  115,698  t.  r.  and  4,399  cords  of  fas- 
cines received  and  placed  in  j.;  1,700  1.  f.  of  shore- 
trestle  piling  renewed;  repairs  to  tracks,  tram- 
ways, and  plant,  91,  3314-3317. 

1891-98.  Tramway  extended  1,088';  30,000  t. 
of  r.  dumped  in  widened  portion  of  end  ot  j.;  26,000 
t.  r.  used  in  securing  root  of  j.;  1,768  cords  of  fas- 
cines and  3,628  poles  used  in  mattress  constr.,  98, 
2808,  2809. 

1898-93.  131,608  t.  r.  placed  in  j.,  and  repairs 
made,  93, 3489. 

1893-94.  115,734  t.  i.  placed  in  j.  and  groins, 
94, 2632. 


1894-95.  136,900  t.  r.  placed  in  ].,  groins,  and 
shore  revet.,  96,  3563. 

1895-96.  82,791  t.  r.  placed  in  j.  and  shore 
revet.;  work  considered  as  completed,  96,  3261. 

1900-01.  Repairs  made  to  j.  tracks  and  shore 
tracks;  platforms  for  materials  erected;  rolling 
stock  and  tug  repaired;  ex.  for  suitable  r.  supply 
made,  01,  3569. 

1901-08.  1,888'  j.  tramway  constr.;  19,794  t.  r. 
dumped  in  outer  portion  of  j.  to  prevent  scouring; 
450'  double  track  built  on  sliorage  platform;  dump 
and  flat  cars  rebuilt  and  wharf  repaired;  r.  quarry 
opened  up  near  Bugby  Light,  08,  2400. 

1908-03.  Eedrivmg  1,818'  of  destroyed  j. 
tramway;  storage  platforms  constr.;  3  new  wells 
sunk  for  water  supply;  U.  S.  transport  Grant 
trans,  to  district  to  be  used  as  dr.,  and  fltting  up 
in  progress;  sand-binding  grasses  planted  to  re- 
claim sand  spits,  03,  2272. 

1903-04.  4,858'  j.  track  extended,  972'  of 
which  washed  away  during  winter  storms,  and  re- 
placed; 207,613  t.  St.  placed  in  j.;  transport  Grant 
(renamed  Chinook)  converted  into  dr.,  and  re- 
moved 256,407  c.  y.  from  bar  and  SmithsPt.Shoal,, 
04  3544. 

1904M>5.  12,143'  j.  tramway  constr.;  8,276'  de- 
stroyed by  storms;  326,007  t.  st.  placed  in  j.;  dr. 
Chlrwok  removed  245,220  o.  y.;  st.-receiving  wharf- 
repaired,  05,  2484-87. 

1905-06.  6,580'  trestle  buflt  and  476,121  t.  st. 
placed;  20  new  geared  dump  cars  constr.,  06,  2013, 
2014.  Dr.  Chinook  not  operated  owing  to  lack  of 
d.  in  Chan.,  and  boiler  defects  06,  759. 

1906-07.  147,840  t.  St.  placed  in  j.,  raising  it  to 
low  tide,  with  hopes  of  it  withstanding  winter 
storms,  unsuccessful,  and  most  of  trestle  washed 
away;  21,106'  trestle  rebuilt,  made  necessary  by 
dry-rot  or  teredo;  plant,  docks,  and  wharves  over- 
hauled and  rebuilt,  07,  2196-98. 

1907-08.  393,000  t.  r.  placed  in  w.  and  raising 
j.,  which  protected  the  j.  to  such  an  extent  that  it 
withstood  winter  storms;  trestle  extended  2,408'; 
110  dump  cars  purchased,  08,  2270-71. 

1908-09.  612,404  t  St.  placed  in  w.  and  ex- 
tending j.;  3,960'  of  tramway  built;  plant  repaired; 
proj.  58%  completed,  09,  2236,  2237. 

1909-10.  603,289  t.  st.  placed  in  raising  en- 
rockment  over  older  portion  of  j.  and  in  tramway 
extension;  storm  damage  repaired;  tracks  and 
plant  maintained,  10,  2406. 

1910-11.  660,070  t.  St.  dumped  in  j.;  work  on 
tracks;  212,080  c.  y.  dr.  by  Chinook;  inflrmary  for 
injured  employees  built;  repairs  made  to  buildings; 
proj.  86%  completed,  11,  2610-2613. . 

1911-18.  716,420  t.  St.  placed  in  j.;  tramway 
extended;  piles  driverfto  strengthen  trestle;  963,898 
c.  y.  dr.  by  U.  S.  from  bar  and  R.;  tracks  repaired; 
repairs  to  plant,  etc.,  13,  2824-2825. 

PHTSICAL  CHABACTEEISTICS. 

Description  of  mouth,  83,  2012. 

Movement  of  shore  lines,  80, 2316,  2317,  2318;  81, 
2640;  83,  2021;  86, 1978, 1980. 

L.  w.  cross  sec,  mouth,  83,  2012. 

Stages  of  water  on  the  bar,  81,  2642;  86, 1979. 

Description  of  ocean  bed,  83, 2026;  86, 1978. 

Tidal  velocities,  83,  2013. 

Tidal  data,  81,  2560;  83,  2027. 

Tidal  prism,  83,  2013. 

Force  and  direction  of  wind,  83, 2028. 

Discharge,  86,  2010. 

Description  of,  93,  3489,  3499;  95, 3553. 

Sur.,  1898,  showed  least  d.  on  bar  of  29',  1'  less  than 
the  preceding  year;  sur.,  1899,  showed  28'  d.,  99, 
3246;  svu.,  1900,  showed  23-24',  00,  4361. 

Description  of  mouth,  1899,  00,  4433.  Effect  of 
the  j .  and  cause  of  shoaling  over  the  bar,  00,  4436. 

Mouth  of  Columbia  the  only  d.  w.  H.  for700m.  on 
the  Pacific  coast,  and  the  only  fresh-water  H.  there, 
00, 443S. 

Shoaling  of  entrance,  and  decided  movement  w. 
of  Peacock  Spit  and  Clatsop  Spit,  01,  636. 

An.  sur.,  1901,  showed  23'  across  bar,  01,  636. 

Severe  storms,  Oct.,  1901,  to  Apr.,  1902,  washed 
away  1,350'  otj.  tramway,  08,  2400. 

H.  throat  d.  increased  about  10';  Peacock  Spit 
working  seaward  tending  to  obliterate  n.  chan.,  08, 
2401. 
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Sur.  of  bar  shows  slight  movement  seaward  of  34' 
inner  curve,  extension  seaward  of  Clatsop  Spit,  and 
building  up  of  Clatsop  Spit  on  n.  side;  24'  curve 
gives  indication  of  breaking  througb  crest,  04,  680. 

Teredo  destroying  piles;  severe  storms  cause  dam- 
age to  j.  tramwaj;,  05,  2485. 

Marked  scour  indicated  inside  and  outside  bar, 
06,  758. 

Difficulty  in  maintaining  trestle  in  exposed  posi- 
tion, and  effect  of  gales  and  heavy  seas,  and  conse- 
quent increased  cost  of  completed  work  (special 
report  of  Dec.  2, 1905,  referred  to),  06,  758,  769,  2014. 

Scour  producing  4  distinct  chans.,  07,  774. 

Scour  produced  chan.  25J'  x  6,000'  where  in  the 
year  previous  4  narrow  and  poorly  defined  chans. 
existed,  08,  824. 

Accident  to  pile  driver,  causing  fatalities,  08, 
2271. 

6,000'  w.  chan.  narrowed  to  4,700'  by-w.  move- 
ment of  Clatsop  Spit,  09,  2237. 

reacock  Spit  moving  to  n.  and  w.,  Clatsop  Spit 
to  w.,  indicating  influence  of  j.,  09,  864. 

Sur.  of  1910  showed  that  opening  through  bar  bet. 
24'  contours  increased  from  4,700*^  in  1909  to  8,000'; 
condition  of  Clatsop  and  Peacock  Spits,  10,  2407. 

Details  of  changes  noted  during  an.  sur.,  11, 2C11. 

Accidents  occurring  during  year  to  locomotive; 
schooner  Admiral;  j.  tramway  afire,  13,  2825. 

Chan.  w.  to  10,000';  details  of  an.  sur.  given,  18, 
2826. 

Imp.  has  given  9'  d.  on  bar,  13, 1220. 


PLANS.    (See  Projects.) 

By  Maj.  Gillespie,  1879,  dike  about  10,000'  1.,  of 
large  rubblest.,  extending  from  inside  of  Pt.  Adams 
along  e.  edge  of  Clatsop  Spit  to  4-fathom  curve  in  s. 
chan,  the  dike  to  rise  about  3'  above  1.  w.  and  to 
have  top  w.  of  25';  est.,  84,750,000,  80,  2320;  81, 
2546. 

In  1880  Maj.  Gillespie  proposed  pile  dike  about 
8,000'  1.,  filled  with  fascines  and  St.,  starting  at  ne. 
comer  of  Ft.  Stevens  and  following  12'  curve  aroimd 
Clatsop  Spit;  est.,  8430,000,  81,  2547,  2648.  Plan 
not  app.  by  BE.  of  1881,  81,  2535,  2552.  Board 
did  not  consider  it  necessary  to  submit  any  plan  for 
imp.,  81,  2552. 

PKOJECTS. 

By  BE.,  1882,  ]'.,  slightly  convex  to  n.,  extending 
from  shore  near  Ft.  Stevens  in  a  nw.  direction 
toward  a  point  about  3  m.  s.  of  Cape  Disappoin1> 
ment;  j.  to  consist  of  random  st.  placed  on  mattress 
foundation,  and  to  be  about  2,400'  in  1.,  with  top  at 
1.  w.,  and  w.  not  less  than  5';  outer  7,600'  of  j.  to  be 
faced  with  beton  blocks  of  from  5  to  20  c.  y.  each; 
est.,  13,710,000,  83,  2018;  87,  2470.  Lt.  Col.  Men- 
dell,  differing  on  some  points  from  the  majority  of 
the  board,  submitted  a  minority  report,  83,  2034. 


Congress  au.  commencement  of  imp.  reoom.  by  ma- 
jority of  board,  84,  402. 

In  1890  cost  of  completion  reduced  from  $2,423,000, 
in  1899,  to  8525,000.    90,3016;  91,3319. 

By  BE.,  1893,  modification  of  former  proj.  to  pro- 
vide for  raising  j . ,  and  for  constr.  of  4  low  groins  out 
from  the  main  j.  to  aid  in  the  increase  and  per- 
manency of  any  sand  that  might  accumulate  on 
n.  side  of  j.;  est.,  $583,203.50,  93,  3502. 

In  1896  $50,000  trans,  from  this  work,  act  June  3, 
1896,  to  proj.  for  imp.  of  R.  below  Tongue  Pt.,  96, 
3253 

Capt.  Langfltt  est.,  1899,  $2,631,140.61  to  form  40' 
chan.  by  extending  j.,  if  the  money  were  app.  at 
once,  00,  4439. 

Congress,  1900,  app.  $250,000  for  repair  of  j.  at 
mouth  of  the  E.,  00,  4362. 

By  BE.,  1903,  for  extension  of  "present"  j.,  and 
dr.,  est.,  $2,260,000;  constr.  and  operating  dr., 
$250,000;  if  necessary  to  constr.  a  n.  j.,  $1,205,000, 
03,  615,  2275. 

Act  Mar.  3, 1905,  modified  proj.  of  1899,  providing 
for  extension  of  s.  j.,  and  constr.  of  n.  j.,  if  necessary; 
dr.  also  recom.,  05,  685. 

Act  Mar.  3,  1909,  au.  remodeling  dr.  Chinook, 
$200,000,  09,  803. 

Revised  est.  for  completion  of  s.  j.,  $3,629,300, 
approv.  Apr.  17, 1909,  10,  969. 

SUB  VETS. 

Au.  act  Mar.  3,  1879,  80,  2315;  made,  by  Maj. 
Gillespie,  1879,  80,  2316,  2318,  2319;  continued,  81, 
2638,  2550;  86,  1976. 

Comparison  of  various  surs.,  81,  2649;  83,  2014, 
2021. 

Sur.  of  mouth  of  E.,  made,  1891,  by  Maj.  Hand- 
bury,  91,  3325. 

Surs.  of  bar  at  mouth  of  E.,  made,  1892,  by  Maj. 
Handbury,  93.  2810. 

Misc.  surs.,  94,  2639;  95,  3553;  96,  3252;  97, 
3405;  98,  3040;  99,  3246. 

Ex.  and  sur.  of  mouth  for  40'  chan.  au.  act  Mar.  3, 
1899.  Pre.  ex.  made,  1899,  by  Maj.  Fisk  (map),  99, 
3246  (K.  fav.),  99,  3246;  00,  4434.  Sur.  made  by 
Capt.  Langitt,  1899  (see  Projects;  R.  fav.),  00,  4434. 

itfinor  surveys: 

Annual,  01,  636;  03,  2401;  03,  2273,  2305-2318; 
04,3647;  07,774;  08,824,2272;  09,2237;  10,2407; 
11,  2611;  13,'2826. 

Of  Sand  Isld.,  concrete  monuments  placed,  OS, 
2487. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
11, 1018;  13, 1219. 

Maps.    81,  2546,  2552;   86,  1978,  1980;  88,  2156; 

89,  2634;  90,  3022;  91,  3325;  93,  3496;  94,  2640; 

95,  3560;    99,  3246;  00,  4362;  04,  3648;  05,  2488; 

06,  2016;  08,  2272;  09,  2238;  10,  2408;  11,  2612; 
18,  2826. 

Plates  (47),  03,  2316. 


Part  (h),  WW-3 


Columbia  River,  below  Tongue  Point  and  in 
front  of  Astoria,  Oreg. 


APPROPRIATIONS.    (See  p.  1619.) 
COMMERCE. 

Large  local  and  foreign  C .  uses  this  chan . ,  95, 3608. 
Chan ,  used  by  shippmg  going  to  and  from  wharves 
and  mills  along  water  front,  06,  684. 

CONTRACTS. 

1900.  E.  T.  Johnson,  r.  excavation,  $6  c.  y.; 
sand  removal,  SOiJ  c.  y.,  01,  35(56. 

ENGINEERS. 

Cliiel  ol  Engineers.  R.,  95,  468;  96,401;  97, 
602;  98,  607;  99,  3246;  00,  4360;  01, 634;  08,  656; 
03, 614;  04, 678;  05,  684;  06,  766;  07,  780. 

In  charge: 

Maj-.  J.  C.  Post,  1895.    R.,  98,  3605. 
Capt.  W.  L.  Fisk,  1896-99.    R.,  96,  3256;    97, 
3406;  (Maj.)  98, 3039;  99, 3246. 


Capt.  W.  C.  Langfltt,  1899. 
Capt.  W.  W.  Harts,  1899-1900.    R.,  00,  4360. 
Capt.  W.  C.  Langfltt,  1901-06.    R.,  01,  3566;  03, 
2398;  (Maj.)  03,  2270;  04,3643;  05,2483. 
Lt.  Col.  S.  W.  Eoessler,  1907.    B.,  07,  768. 

OPERATIONS. 

1896-97.    103,231  c.  y.  dr.,  97,  3407. 

1897-98.    59,160  c.  y.  dr.,  98,  3039. 

1899-00.    Preparations  made  for  dr.,  00,  4360. 

1900-01.  673  0.  y.  removed  from  Sylvia  de 
Grasse  Reef,  01,  3566. 

1901-03.  8,246  c.  y.  r.  and  3,321  c.  y.  sand  re- 
moved by  contract  from  reef,  and  27,676  c.  y.  sand 
removed  from  vicinity  of  reef  by  hired  labor,  03, 
2399, 

1908-03.  3,470  c.  y.  r.  and  1,701  c.  y.  sand  re- 
moved, completing  contract  and  achan.  25'  d.  across. 
Sylvia  de  Grasse  Eeef,  03,  2270. 
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PHTSICAL  CHABACTEaiSTICS. 

Description  of:  Chan,  extends  along  front  of 
Astoria  to  Smiths  Pt.  5J  m.;  forms  only  navigable 
connection  for  vessels  of  d.  draft  bet.  Columbia  E. 
above  Tongue  Pt.  and  the  sea,  95,  3605. 

Chan.  24'  d.  and  150'  w.  obtained,  03,  556. 

Max.  draft  20';  variation  6i'  to  7',  04,  678. 

FBOJECTS. 

By  Maj.  Post,  1895,  removal  of  wreck  of  SS.  and 
an  outer  portion  of  the  ledge  upon  which  it  rested, 
supple,  the  work  by  dr.  waterway  in  front  of  As- 
toria 25'  X  250'  at  bottom,  in  accordance  with 
general  proj.  for  imp.  of  Columbia  and  lower  Willa- 


mette from  Portland  to  the  sea;  est.,  tl21,550,  95, 
3608;  96, 3256. 

By  Maj.  Fisk,  1899,  removal  of  63,900  0.  y.  r.  from 
Sylvia  de  Orasse  Beef,  99,  3245. 

StTEVETS. 

Sur.  of  R.  below  Tongue  Pt.  by  way  of  s.  chan. 
in  front  of  Astoria,  au.  act  Aug.  17,  1894;  made, 
1895,  by  Mai.  Post  (B.  fav.;  see  Projects),  96, 3606. 

Cross-sectioning,  and  triangulation  of  r.  area,  01, 
3566. 

Bx.  and  sur.  au.  act  Mar.  3, 190S,  of  Astoria  H.; 
made  by  Maj.  Langfltt;  Bs.  by  latter  and  lit.  Col. 
Roessler,  Apr.  4,  1905,  and  Oct.  6,  1906,  resp.  (uu- 
fav.)  (H.  D.  216,  59th,  2d),  06,  765;  07,  780. 

Maps.    95,  3608. 


Part  (i),  WW-2    Columbia  River,  between  Vancouver,  Wasli., 
and  mouth  of  the  Willamette  River. 


APPBOPBIATIONS.    (See  p.  1619.) 

COnOIEBCE. 

Principally  lumber,  13, 1201. 

CONTBACTS. 

1893.,  Borthwick  &  Davison,  dam  work- 
piles,  8i0 1.  f.;  lumber,  $12  M  f.;  bolts  and  washers, 
15$  and  3J  each;  spikes  and  wire,  4$  and  3J  lb.;  r., 
65t  t.;  fascines,  $2.35  cord  ($19,954.13),  93,  3505. 
Aimulled,  94,  2643. 

1894.  E.  Smith,  repairs  to  dam,  etc.,  aggre- 
gate amount  of  bid,  $4,612.85,  94,  2645. 

1897.  J.  Hale,  constr.  and  repair  of  dam;  ag- 
gregate amount  of  bid,  $19,286.30,  98,  2989. 

1899.  Wakefield  &  Jacobsen,  dike  extension- 
piles,  lumber,  ironwork,  brush,  st.,  $14,686,  99, 
3231. 

1901.  E.  T.  Johnson,  dike  repairs  (unit  prices 
listed),  03,  2384. 

1903.  Hale  &  Eem  Contract  Co.,  furnishing 
600  0.  y.  riprap  St.,  03,  2229. 

1905.  Port  of  Portland^hire  of  20-inch  suction 
dr.,  $155  per  day;  Robert  Wakefield,  dike  repairs 
(unit  prices  listed),  06, 2000. 

ElVGINEEBS. 

Cblef  of  Englneeis.  B.,  91,  421;  93,  39S;  93, 
449;  94,  414;  95,  462;  96,  402;  97,  504;  98,  499; 
99,  S86;  00,  661;  01,  627;  03,  549;  03,  608;  04, 
670,  671;  OS,  676;  06,  760;  07,  767;  08,  816;  09, 
854;  10,  948;  11, 1006, 1007;  13, 1200. 

Boards.  BE  EH.  reviews  Maj.  Lansfltt's  Bs., 
and  concurs  in  his  recom.  for  chan.  20'  x  150'  (see 
Projects).    B.,  04,  3601,  3603. 

In  charge: 

Maj.  T.  H.  Handbury,  1890-93.  B.,  93,  2865, 
2866*  93  3503 

Mai.  J.'  C.  Post,  1894-95.    E.,  94,  2643;  95,  3566. 

Capt.  W.  L.  risk,  1896-98.  B.,  96,  3263;  97, 
3414;  (Maj.j  98,  2987. 

Capt.  W.  W.  Harts,  1899-1900.  E.,  99,  3229; 
00,  4334. 

Capt.  W.  C.  Langfltt,  1901-05.  E.,  01,  3499; 
03,  2m;  (Tdaj.)  03,  2228;  04,  3496,  3498,  3504;  05, 
2467. 

Lt.  Col.  S.  W.  Roessler,  1906-08.  E.,  06,  1998; 
07,  2182;  08,  2266. 

Maj.  J.  F.  Molndoe,  1909.    E.,  09,  2223. 

Maj.  Jay  J.  Morrow,  1910-.  E.,  10,  2394;  11, 
2697;  13,  2807. 

OBSTEUCTIONS. 

Br.  built  across  Columbia  R.  at  Vancouver  by 
Spokane,  Portland  &  Seattle  Ry.  Co.,  09, 855. 

OPEEATIONS. 

1893-93.    About  2,900'.  of  dam  built,  93,  3504. 
1893-94.    Repairs  to  dam  made  and  revet, 
constr.,  94, 2644. 


1894r-95.    103,633  o.  y.  dr.,  96, 3567. 

1897-98.  Repair  and  constr.  of  dam  and  revet, 
in  progress,  98,  2988. 

1898-99.  Minor  repairs  made  to  dam  built 
1897-98;  extension  of  Hayden  Isld.  end  of  dam  for 
about  700',  and  constr.  of  2  cross  dikes  to  connect  the 
700'  extension  with  head  of  Hayden  Isld.;  head  of 
isld.  protected  with  revet,  (photographs),  99,  3229, 

1899-00.  Dike  at  head  of  Hayden  Isld.  re- 
paired, 00, 4335. 

1900-01.  Main  dike  and  2  cross  dikes  repaired 
and  maintained;  amount  and  details  given,  01, 
3499. 

1901-03.  Dikes  repaired  and  head  of  Hayden 
Isld.  revetted;  196  cords  brush  fascines  and  4,730  t. 
rabblest.  placed,  03, 2384. 

1903-03.  635  c.  y.  rubblest.  placed  on  dike 
where  settled,  03, 2228. 

1906-06.  321,770  o.  y.  removed,  completing 
chan.  20'  x  150'  from  d  w.  below  Hayden  Isld.  to 
d  w.  opposite  Vancouver;  dike  at  head  of  Hayden 
Isld.  refilled  and  repaired,  06, 1999. 

1906-07.  253,415  c.  y.  removed  by  hired  dr. 
Columbia,  restoring  chan.  to  orig.  d.  of  20'  and  w.  of 
150'  bet.  lower  end  of  Hayden  Isld.  and  Vancouver, 
07, 2182. 

1907-08.  No  dr.  done,  owing  to  sinking  of  dr. 
Portland,  only  other  available  dr.  tried  but  found 
unsuitable,  08, 2267. 

1909-10.  75,000  0.  y.  removed  by  dr.  Oregon, 
completing  cut  through  shoal  16'  x  125',  10,  2394. 


PHTSICAI.  CHABACTEEISTICS. 

Description  of,  93,  2866;  96, 3265. 

Sur.  of  1899  showed  that  dike  at  Hayden  Isld.  had 
not  produced  the  scour  tor  which  it  was  designed; 
scour  not  looked  for  then  until  two  or  three  seasons 
of  high  and  low  stages  had  passed,  00,  4336. 

Dike  effected  an  increase  of  1'  in  d.  over  shoals,  03, 
2384. 

Max.  draft  at  extreme  1.  w.,  10',  03, 550. 

Flood  of  summer  of  1902  caused  slight  settlement 
of  dike  at  several  places,  03, 2228. 

Details  of  04  3499. 

20'  Chan.  dr.  1905  shoaled  to  14  and  IS'  in  1906, 07, 
2182. 

Dr.  chan.  along  Hayden  Isld.  shore  shoaled  to  10' 
at  1.  w.,  09, 2223. 

Chan,  next  to  Hayden  Isld.  shoaled  to  9*  at  1.  w., 
10, 2394. 


PEITATE  WOEK. 

Chan.  3,600'  1.,  76  to  100'  w.,  and  15'  d.  dr.  over 
shoal  about  2i  m.  below  Vancouver  by  city  of  Van- 
couver, 04, 3497. 

Dr.  by  Columbia  Contract  Co.  to  enable  transpor- 
tation of  r.  for  j .,  OS,  2467. 

Citizens  of  locality  form  port  district,  13, 2808. 
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PROJECTS. 

By  MaJ.  Handbuiy,  1891,  closing  chute  tehind 
Hay  den  Isld.  opposite  Vancouver  by  a  pile,  brush, 
and  r.  dam  about  3,000'  1.  and  i'  high  above  1.  w., 
to  throw  water  passing  down  this  chute  at  this 
stage  into  main  chan.  to  remove  sand  bar  bet. 
mouth  of  Willamette  and  Vancouver;  est.,  $33,000, 
92,2868;  93,3503. 

By  Maj.  Post,  1895,  complettag  imp.  by  extendmg 
dam  1,500',  passing  head  of  Hayden  Isld.  and  turn- 
ing downstream  at  its  outer  end,  effect  of  dam  to  be 
supple,  by  dr.  in  main  chan. ;  est.,  167,000,  96, 3264, 

By  Capt.  Harts,  1899,  extension  of  main  dike 
downstream  for  700',  this  extension  to  be  connected 
by  2  dikes  with  head  of  Hayden  Isld.;  est.,  $16,000. 
Eevised  est^  $25,516.    99, 3229. 

By  Maj.  Langfltt,  recom.  by  BBEH.,  dr.  chan. 
20'  X 150';  est.,  $60,000;  and  mainten.  of  chan.  and 
dike  at  Hayden  Isld.,  est.,  $10,000  an.,  04,  670, 3501, 
3503-3504.    Adopted  act  Mar.  3, 1905,  OS,  670. 

Maj,  Morrow  of  opinion  that  such  work  of  mainten. 
which  can  not  be  done  without  constr .  of  addl.  plant 
is  not  worthy  of  execution  until  such  time  as  addl. 
dr.  plant  may  be  necessary  on  chans.  leading  to 
PorOand,  10, 2395. 


SUB  VETS. 

Au.  act  Sept.  19, 1890;  made,  1891,  by  Maj.  Hand- 
bury,  93, 2866. 

Sur.  to  determine  condition  of  chan.,  and  to 
ascertain  what  further  imp.  needed,  au.  by  Chief 
of  Engineers,  1895;  B.  submitted  by  Maj.  Post, 
1895  (see  Projects),  96, 3264. 

Sur.,  1899,  to  ascertain  whether  dr.  provided  for 
by  existing  proj.  would  be  necessary  (see  Physical 
characteristics),  00,  4335.    (Maps.) 

Pre.  ex.  au.  act  June  13,  1902,  to  ascertain  effect 
of  dikes  or  other  works.  B.,  Maj.  Langfitt,  July 
22, 1902,  and  Aug.  1, 1903;  est.,  $60,000,  with  $10,000 
an.  for  mainten.  (H.  D.  56,  SSth,  2d),  04,  671,  3498. 

Minor,  06, 1999;  09, 2223. 

By  Lt.  Col.  Eoessler,  Sept.,  1906,  to  determine 
condition  of  dr.  chan.,  07, 2182. 

Pre.  ex.  au.  act  Mar.  3,  1909.  B.  by  Maj.  Mor- 
row, Apr.  9,  1910  (unfav.)  (H.  D.  42,  62d,  1st),  11, 
1007. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  13, 1201. 

Maps.    98, 2988;  99, 3230;  00,  4336. 
Photographs.    99,3230. 


Part  (j),  W-3    Oregon  Slough  (North  Portland  Harbor),  Oreg. 


APPBOPBIATIONS. 

1912,  $50,000,  13,  2809. 

COnOIEBCE. 

1911, 16,608  t.,  13, 1204. 

ENGINEEBS. 

Chief  ot  Engineers.    B.,  13, 1203, 1205, 1206. 

In  cbaige.  Maj.  J.  J.  Morrow,  1912.  B.,  13, 
2809. 

PHTSICAJL  CHABACTEBISTICS. 

Oregon  Slough  is  that  part  of  former  chan.  of  Co- 
lumbia R.  which  separates  Hayden  Isld.  from 
Oregon  mainland,  and  extends  4^  m.  from  the 
head  to  the  foot  of  Hayden  Isld.,  emptying  back 
into  Columbia  R.  about  1  m.  above  mouth  of  the 


Willamette  B.  and  about  103  m.  above  mouth  of 
the  Columbia  E.,  13, 1203. 

PEOJECTS. 

Act  July  25,  1912,  au.  dr.  chan.  20'  x  200',  at  ex- 
treme 1.  w.,  from  d.  w.  in  Columbia  R.  to  a  point 
above  the  Portland  Union  Stock  Yards,  on  the 
slough;  est.,  $100,000,  with  $5,000  an.  mainten., 
local  interests  cooperating  to  extent  of  paying 
one-haU  the  first  cost  (H.  D.  712,  62d,  2d),  13, 1203. 

SUE  VETS. 

Pre.  ex.  and  sur.  au.  act  June  26, 1910,  incl.  con- 
sideration of  any  proposition  for  cooperation  by 
localities  affected  thereby.  B.  by  Maj.  Morrow, 
1911  and  1912;  est.,  $100,000,  with  $5,000  an.  main- 
ten,  (see  Projects  for  addl.  details),  13, 1205-1206. 

Maps.    (H.  D.  712,  62d,  2d.) 


Part  (k),  WW-3 


Columbia  Biver,  Oreg. 
Cascades.) 


(Canal  around  the 


APPEOPBIATIONS.    (See  p.  1619.) 
COMMERCE. 

Ry.  portage  at  Cascades,  76,  ii,  667. 

Benefit  of  imp.  to  C,  77, 1049;  78, 1337. 

Uncertainty  of  benefits  of  imp.,  80, 2301. 

Advantages  of  imp.,  81,2566;  83,2668;  83,2044. 

Draft  of  vessels  passing  Cascades,  80,  2312. 

Character  ot  "present"  navigation,  81, 2577;  83, 
2673. 

Dimensions  of  vessels  on  R.,  81, 2580. 

Cost  of  transportation,  86, 1942, 1944. 

In  1893,  5,553  passengers  and  7,800 1.  freight  trans- 
ported bet.  The  Dalles  and  Cascades,  93, 3608. 

Freight  rates  regulated  by  imp.,  10,  947. 

1911-12,  41,778  t.,  valued  at  $3,034,315,  consisting 
of  wheat,  floor,  miscl.  grain,  cattle,  horses,  wool, 
produce,  farm  and  mill  machinery,  etc.,  13, 1199. 

CONTRACTS. 

1878.    Ball  &  Piatt,  materials  and  labor,  79, 

1790. 


1880.  Ball  &  Piatt,  canal  constr.,  80,  2302. 
Contract  abrogated,  80, 2299. 

1883.  Chalmers  &  Holmes,  removal  of  sub- 
merged r.,  $25,  and  exposed  r.,  $3  c.  y.,  83,  2668. 
Failure  of  contract  system,  83,  2043. 

1886.  Portland  Construction  Co.,  wharf  at 
canal,  87, 2480. 

1889.  F.  J.  Carrel,  granite  dimension  St.,  $1.35 
e.  y.,  89, 2544. 

1893.  J.  G.  &  I.  N.  Day,  canal  imp.  and  look 
constr.,  earth  and  r.  excavation;  furnishing,  cut- 
ting, and  laying  st.  and  masonry;  grading,  gates, 
machinery,  etc.;  aggregate  amount  of  bid,  $1,521,- 
265,  93, 3511. 

1899.  H.  W.  Taylor,  r.  and  earth  excavation, 
St.,  pavements,  wire  fencing,  $51,279,  00,  4329. 

1903.  H.  W.  Taylor,  furnishing  cut  St.,  con- 
crete, rubble  masonry,  and  grading,  $22,089.57,  03, 
2222—2224. 

1905.  Frederick  &  Arnold,  5  buildings,  $14,030, 
06, 1994. 
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BNGINDERS. 

Chiet  of  Engineers.  E.,  76, 125;  77,123;  78, 
138;  79, 181;  80,  239;  81,  327,  2670;  88,  321;  83, 
334;  84,  337;  85,  370;  86,  358;  87,  328;  88,  301; 
89,  359,  2557;  90,  326;  91,  414;  93,  388;  93,  450; 
94,  415;  95,  463;  96,  403;  97,  504;  98,  496;  99, 
684;  00,  658;  01,  626;.  08,  647;  03,  606;  04,  668; 
05,  673;  06,  747;  07,  764;  08,  813;  09,  852;  10, 
946;  11, 1004;  13, 1198. 

Boards : 

Convened,  Aug.,  1877,  to  report  on  proj.  of  Maj. 
"Wilson  for  canal  around  Cascades  of  upper  Colum- 
bia. Board  recom.  further  exs.  and  surs.  78, 1333. 
Reconvened,  San  Francisco,  Cal.,  Sept.  22,  1877; 
and  recom.  that  canal  be  on  left  bahK,  or  Oregon 
side,  approv.  location  and  plan  of  canal  as  prepared 
by  Maj.  Wilson,  but  recom,  that  dimensions  oflocks 
should  be  increased  to  300'  in  1.  instead  of  260',  and 
to  60'  in  w.  instead  of  46',  78,  138,  1333.  R.,  78, 
1340.  Approv.  by  Chief  of  Engineers.  78,  138. 
(Lt.  Cols.  Alexander,  Stewart,  and  Williamson,  and 
Majs.  Mendell  and  Wilson;  Lt.  Payson,  recorder,)' 

Convened,  Aug.,  1879,  to  consider  questions  to  be 
submitted  by  Engineer  ofEcer  in  charge,  80,  2298, 
2305.  B,.,  80,  2305,  (Lt,  Cols,  Stewart  and  Men- 
dell and  Maj,  Gillespie,) 

KeconvenedNov.,  1880,  B,.,81,2572.  (Lt.Cols. 
Stewart,  Williamson,  and  Mendell,  Majs.  Weitzel, 
Houston,  and  Gillespie.) 

Convened,  Washington,  D.  C,  Feb,  24,  1888,  by 
S.  O,,  No.  7,  to  consider  and  report  upon  plan  sub- 
mitted by  Capt,  Powell  for  lock  constr,  at  Cascades, 
R.,  88, 2170,  (Col,  CraighiU,  Lt.  Col.  Gillespie,  and 
Maj,  Post.) 

Convened,  Portland,  Oreg.,  Aug.  24,  by  S.  O,, 
No,  28,  to  consider  and  report  upon  modifications 
in  existing  proj,  proposed  by  Mai,  Haudbury.  R., 
89,  2668.  (Cols.  MendeU  and  CraighiU  and  Maj, 
Post,) 

Convened,  Portland,  Oreg,,  Oct,  15,  1894,  under 
S,  0.,  No.  61,  dated  Sept.  21,  1894,  to  consider  and 
report  upon  modifications  in  plans  for  Cascade  locks. 
R.,  95,  3576.  (Col.  G.  H,  Mendell,  Col,  W,  P, 
Craighill,  and  Capt,  W.  L.  Marshall.) 

In  charge: 

Maj.  N.  Mich^er,  1875-76.  R.,  75,  ii,  787;  76,  ii, 
639. 

Maj.  J.  M.  Wilson,  1876-78.  R.,  76,  ii,  666;  77, 
1046;  78, 1333;  79, 1790. 

Maj,  G,  L,  GiUespie,  1878-81,  R.,  79, 1843;  80, 
2298,  2309,  2311;  81,  2563, 

Capt,  C,  F,  PoweU,  1881-87,  R.,  83,  2664;  83, 
2043;  84,  2246;  87,  2476, 

Maj.  W.  A.  Jones,  1884-86.  U.,  85,  2426;  86, 
1942, 

Maj,  T,H.Handbury,  1888-93.  E.,  88,2161;  89, 
2543,  2661;  90,  3052;  91,  3328;  03,  2819;  93,  3606, 

Maj,  J.  C,  Post,  1894-95,    E.,  94,  2645;  95,  3568, 

Capt,  W,  L,  Fisk,  1896-98,  E.,  96,  3266;  97, 
3416;  (Maj,)  98,  2981, 

Capt,  W,  W,  Harts,  1898-1900.  R.,  99, 3222;  00, 
4324. 

Capt,  W,  C,  Langfitt,  1901-06.  E.,  01, 3492;  03, 
2377;  (Maj,)  03,  2222;  04,3491;  05,2460, 

Lt.  Col,  S,  W,  Roessler,  1906-08.  E.,  06,  1993; 
07,  2176;  08, 2252. 

Maj,  J,  F.  Mclndoe,  1909.    E.,  09,  2218. 

Maj.  Jay  J.  Morrow,  1910-.  E.,  10,  2390;  11, 
2694;  13,2804. 

Assistants; 

E.  A.  Habersham.    E.,  75,  790. 

C.  M.  Bolton,  77, 1046.    E.,  78, 1338;  79, 1846. 

Lt.  C.  F.  Powell.  R.,  79,  1846;  80,  2302,  2310; 
81,  2567. 

Lt.  P.  M.  Price.    R.,  83,  2669;  83,  2047. 

Lt.  W.Young.  R.,  84,2249;  86,2430;  86,1945; 
87,  2481. 

Lt.  B.  Burr.  K.,  88,  2165;  89,  2647;  90,  3064: 
91  3332 

]!t.H.' Taylor.  R.,  93,  2823;  93,3612;  94,2648; 
95, 3582. 

W.  E.  Morris.    R.,  96,  3269. 

W.  G.  Brown.    R.,  97, 3420. 


ESTIMATES.    (See  Plans  and  Projects.) 
By  Maj.-  Wilson,  1877,  canal  around  Cascades, 

navigable  at  all  stages  when  R.  not  closed  by  ice, 

$1,644,645,  77,  1047. 
By  BE.,  1877,  extension  of  break'r  to  upper  end 

of  Bradfords  Isld.,  IJ  m.,  and  an  addl.  lock,  S1,000,- 

000,  making  cost  of  canal  $2,544,545,  78,  1341,  1343. 
By  Maj.  Wilson,  increasing  w.  of  locks  from  50'  to 

70',  $30,000,  78, 138. 

liEGAI.  PROCEEDINGS. 

Oregon  Steam  Navigation  Co.  would  sell  the  land 
for  the  canal  to  the  U.  S.  tor  $200  per  acre,  reserving 
right  of  way  across  for  RR.;  the  Sec.  of  War  declined 
to  purchase  on  these  conditions,  78, 1335.  Chief  of 
Engineers  ordered  the  condemnation  of  the  land 
under  laws  of  Oregon,  78, 1335,  Objections  by  Ore- 
gon Steam  Navigation  Co.  to  condemnation  of  the 
lands,  78, 1335. 

LEGISLATION. 

By  Oregon,  au.  U.  S,  to  take  proceedings  for  con- 
demnation of  all  land  required  for  canal  purposes, 
provided  such  property  could  not  be  purclmsed,  78, 
1335. 

By  Oregon,  Oct.  16, 1878,  granting  U,  S.  jurisdic- 
tion over  lands  condemned  for  canal  purposes,  79, 
1790, 

OBSTRUCTIONS. 

Rook  reef  struck  by  SS.  during  1.  w,  period  at 
upper  summit  of  rapids,  below  lower  entrance  to 
canal,  05, 2461, 

OPERATIONS. 

1878-79.  7,228  c.  y.  earth,  4,316  c.  y.  loose  r., 
and  8,387  o,  y,  solid  r,  excavated;  80,994  lbs.  cast- 
iron  pipe  furnished,  79, 181, 1846. 

Delay  caused  by  the  death  of  Mr,  Ball,  79, 1844, 
1851. 

1879-80.  By  contract  28,944  o,  y,  earth,  12,102 
c,  y ,  of  loose  and  26,640  c.  y ,  of  solid  r,  removed  from 
canal  prism;  186,292  lbs,  iron  pipe  and  1,398  c,  y,  of 
masonry  st,  delivered.  By  hired  labor,  35,080  o,  y. 
excavated  and 273  c,  y,  masonry  laid,  80, 2300, 2305. 

1880-81 .  Progress  on  excavation  of  canal  prism 
by  hired  labor,  81,  256S, 

1881-83.  Progress  on  canal  constr,  by  hired 
labor,  83,  2664,  2669;  4,.527  c.  y.  bowlders  removed 
from  area  adjacent  to  canal  by  contract,  and  8,348 
c,  y,  by  hired  labor,  83,  2666,  2671.  Drilling  and 
blasting  by  hired  labor,  83, 2666.  Cost  of  r.  removal 
by  surface  blasting,  83,  2072. 

1883-83.  Progress  on  canal  constr,  by  hired 
labor,  83,  2043,  2048,  Borings  to  determine  site  of 
lock,  83,  2044,  Rock  removal  in  R,  below  site  ol 
canal,  83,  2045,  2051,    Cost  of  r.  removal,  83,  2061. 

1883-84.  Progress  on  canal  constr.,  84,  2246, 
2249.  RockremovalinR.,84,2246,2251.  Records 
of  r.  removal,  84,  2247,  2251,  2253.  Cost  of  r.  re- 
moval. 84, 2262. 

188'4-85.  Progress  on  canal  constr,,  85,  2429, 
2431,  Rock  removal  in  R,,  85,  2434.  Cost  and  de- 
tails of  r,  removal,  85,  2436, 

1885-86.    Progress  on  canal  constr,,  86, 1945, 

1886-87.  58,000  c.  y ,  of  r.  removed  at  lock  site; 
st,-cutting,  quarrving,  and  canal  paving  in  progress, 
87,  2482,    Cost  of  r.  removal,  87,  2482. 

1887-88.  22,646  c.  y,  excavated  from  canal 
prism  and  caisson  chamber;  12,365  c.  y,  used  in 
grading;  130' of  wing  wall  completed;  excavation 
of  lock  chamber  completed  and  concrete  foundation 
laid;  1,321  cjy.  rubble  used  in  paving  slopes  of  upper 
canal  entrance;  132  c.  y,  St.  quarried,  88, 216.5-2168. 

1888-89.  96,981  c.  y.  bed  r.  and  15,698  c.  y, 
gravel  excavated;  1,965c,  y,ofcanalwalllaid;  6,035 
0,  y,  ol  st,  cut;  430  c,  y,  bowlders  quarried;  plant 
constr,,  89,  2647-2550, 

1889-90.  6,038  c.  y,  bed  r,  and  1,853  c.  y,  bowl- 
ders excavated;  1,636  0,  y,  concrete  made  and  laid; 
pivot  stones  placed;  constr,  of  tail-bay  walls  begun; 
336  c.  y.  basalt  st,  quarried,  90,  3062-3063. 

1890-91.  8,711 0.  y,  of  dimension  st,,  12,.520  c,  y, 
of  dimension  basalt  and  42,988  c,  f,  of  faced  basmt 
cut;  1,644  c,  f.  of  St.  laid  in  lock  walls;  260  c.  y.  st. 
laid  in  canal  walls;  9,614  c.  y.  of  concrete  made  and 
placed;  2,085  c,  y.  bed  r.  and  4,443  o,  y,  gravel  and 
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saad  excavated  in  preparation  of  lock  masonry 
foundations;  repairs  to  plant.  91,  3329,  3330. 

1891-93.  81,320  c.  t.  dimension  granite,  tasalt, 
basalt-face  St.,  and  dimension  st.  cut;  604  c.  y.  rubble 
quarried;  2,988  c.  y.  st.  laid  in  lock  walls;  2(i0  c.  y. 
St.  laid  in  canal  walls;  17,899  o.  y.  concrete  made  and 
laid;  8,033  c.  y.  excavated  and  used  for  filling  in 
beliiad  vf^s;  21,214  c.  y.  masonry  used  in  constr. 
of  n.  abutment  of  lower  lock  and  guard  gates,  and 
S.  wall  of  lock  chamber,  93,  2820-2824. 

1893-93.  Preparations  made  for  continuance  of 
work,  93, 3508. 

1893-94.  2,678  0.  y.  masonry  and  15,634  c.  y. 
concrete  laid;  20,785  o.  y.  r.  and  35,267  c.  y.  other 
material  excavated,  94,  2647. 

1894-95.  17,230  c.  y.  masonry,  27,050  c.  y.  con- 
crete, and  1,160  c.  y.  paving  laid;  18,483  c.  y.  r.  and 
81,946  0.  y.  loose  material  excavated.  The  lower 
guard  and  lock  gates  completed  and  the  upper  guard 
gates  put  in  place,  96, 3570. 

1895-96.  192,894  o.  y.  r.  and  earth  excavated. 
Masonry  work  completed  and  gates  and  machinery 
set,  96, 3267. 

1896-97.  Revetting  done,  portions  of  n.  and  s. 
walls  raised,  and  lock  opened  to  navigation  on  Nov. 
5, 1896,  97,  3418. 

1897-98.  Raising  of  embankment  and  revet- 
ting in  progress;  St.  gathered  for  completing  walls 
and  adm.  machinery  placed,  98,  2981,  2982. 

1898-99.  Eevettmg  in  progress;  st.  quarried 
for  building  walls  of  upper  lock,  preparations  made 
for  constr.  of  movable  dam,  paving  in  progress,  1,417 
s.  y.  facing  for  slope  pavements  quarried  (photo- 
graphs blowing  condition  of  works),  99,  3223,  3224. 

1899-00.  Protection  embankment  or  wing 
separating  the  lower  entrance  to  canal  from  R.  re- 
built and  slope  wall  on  s.  side  of  lower  entrance  to 
canal  repaired;  movable  dam  built  ready  to  put  in 
place  (plates;  photop'aphs),  00,  4327,  4328. 

1900-01.  Rebuilding  protection  embankment 
at  lower  entrance  and  slope  wall  below  guard  gate, 
and  laying  addl.  pavement:  summary  of  work 
given,  01, 3492-3493. 

1901-03.  Cobblest.  gutter  and  tile  drain  com- 
plated,  old  piling  in  wharf  and  abandoned  incline 
removed,  6  fenders  placed  in  n.  wall  of  upper  lock; 
repairs  and  mainten.  work,  03,  2377. 

1903-03.  All  work  on  n.  side  of  canal  com- 
pleted (details);  feed  pipe  for  handling  gate  ma- 
chinery laid;  r.  points  blasted  at  Sheridan  Pt.,  03, 
2222,  2223. 

1903-04.  Graveling  ramps  on  n.  side  below 
upper  guard  gate,  and  repairmg  grass  slopes  on  n. 
side,  04, 349L 

1904-05.  Rock  blasted  at  Sheridan  Pt.,  and 
grounds  graded,  05,  2461. 

1905-06.  Unfinished  slope  revets,  completed, 
grounds  graded,  and  3  new  dwellings  completed; 
r.  reef  at  about  §  m.  below  lower  lock  entrance 
blasted  and  removed  to  a  d.  of  20',  06, 199.3. 

1906-09.  Mainten.  and  care  of  works,  07, 
2176;  08,  2262;  09,  2218. 

1909-10.  Mainten.  and  care  of  plant  and 
buildings;  canal  opened  for  traffic,  and  has  been 
in  operation  since  1895,  but  land  wall  of  upper 
lock  and  paving  and  grading  never  been  com 
pleted,  owing  to  lack  of  funds,  10, 946,  2390. 

1910-11.  Bet.  Summit  and  Sheridans  Pt., 
several  fish  leads  removed;  170  bowlders  broken 
up;  on  the  Oregon  shore,  bank  smoothed  by  blas1>- 
ing  bowlders  and  points  of  reefs,  for  quarter  ol  m., 
11, 2595.  •- 

1911-12.    Mainten.,  13,  2806. 

PHTSICAL  CHARACTERISTICS. 

General  characteristics.  Cascades,  75,  ii,  787. 

Action  of  ice  at  Hell  Gate,  75,  ii,  780,  788. 

Diflerence  bet.  extreme  h.  and  1.  w.,  75,  ii,  789. 

Record  of  flood  levels,  75,  ii,  791. 

Cascades  a  series  of  rapids,  with  fall  of  37.3'  in 
Si  m.,  76,  ii,  667. 

Velocity  of  R.,  79, 1851. 

Current  velocities  at  Cascades,  80,  2306. 

Movement  of  earth  of  rocky  slopes  about  the 
Cascades,  80,  2313. 

High-water  stages,  81,  2569;  85,  2429. 

Rain-fall  records,  83,  2048;  84,  2251;  86,  2433; 
86, 1947;  87,  2485, 


Drainage  areas  of  R.,  85,  2426. 
FaU  of  R.  at  Cascades,  85,  2428. 
Highest  water  recorded  on  the  Columbia  in  1894, 
94, 2647.    K.  by  Maj.  Post,  95,  3572. 

PLAVS.    (See  Estimates  and  Projects.) 
By  Maj.  Michler,  1875,  canal  and  locks  around 

Cascades,  through  solid  r.,  2,600'  1.;  rise  at  1.  w., 

21';  3  locks,  lOJ'^x  40'  x  215';  lift  of  each,  7';  est., 

$700,000,  75,  ii,  772,  789. 
By  Maj.  Wilson,  1877,  canal  around  Cascades, 

navigable  when  R.  not  higher  than  25'  above  1.  w.; 

est.,  $1,188,680,  77, 1047. 
By  BE.,  1S77,  extension  of  break'r  to  upper  end 

of  Bradfords  Isld.,  IJ  m.,  and  addl.  lock;  est., 

$1,000,000,  78, 1341. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Wilson,  1877,  as  modified  by  BE.,  canal 
around  Cascades,  on  left  bank,  or  Oregon  side, 
8'  X  50'  X  7,200'  at  1.  w.,  with  2  locks  8'  x  50'  x  3001 
1,  w.,  to  be  navigable  at  all  stages  when  R.  not 
closed  by  ice;  est.,  $1,644,645,  77,  1047;  78,  138, 
1333. 

By  Maj.  Wilson,  1878,  increased  w.  of  locks  from 
60'  to  70':  est.,  $30,000,  78,  138,  1338.  Appro V.  by 
Chief  of  Engineers  and  Sec.  of  War,  78,  138,  1339. 
Dimensions  of  canal,  79, 1849. 

BE.,  1879,-recom.  imp.  of  l.-w.  navigation  through 
reefs  below  canal  before  commencement  of  constr. 
of  lock  masonry,  80,  2307,  2314;  81,  2571. 

In  1880  proj.  modified  by  BE.  to  provide  for 
navigation  from  1.  w.  to  stage  20'  above;  constr. 
of  single  lock  near  foot  of  rapids  90  x  462',  with 
lift  of  24',  gates  to  be  70'  w.;  canal  prism,  about 
3,000'  1.,  90'  w.  at  bottom,  and  8'  d.,  81,  327,  2664, 
2676. 

In  1882,  to  provide  for  modifications  of  proj.  and 
imp.  of  Chan,  below  canal,  a  revision  of  est.  was 
made,  83,  321. 

App.,  1876  to  1882,  $805,000:  required  to  complete 
proj.,  $1,666,  397.31,  83,  2667;  total,  $2,460,397,31 
83,  2043. 

In  1886,  proposed  to  make  widths  of  gates  equal 
to  w.  of  lock,  85,  2429. 

Increased  w.  of  90'  approved  by  BE.,  1886,  86, 
1945. 

Total  amount  app.  to  1886,  $1,142,600,  86, 1946. 

Amount  required  to  complete  proj.,  $1,100,000, 
86,  369. 

In  1887  a  revision  of  the  est.  made  total  est.  cost 
of  work  $2,992,500,  87,  2477,  2480. 

In  1888  BE.,  to  which  Capt.  Powell's  plan  for 
lock  constr.  at  Cascades  submitted,  considered 
that  proj.  for  constr.  of  Cascades  Canal  should  be 
limited  to  providing  for  navigation  up  to  stage  of 
20'  above  1.  w.,  giving  practically  an  ail-year-round 
navigation,  location  and  dimensions  of  lock  to 
remain  as  proposed  by  board  of  1880,  the  upper 
guard  gate  of  the  lock  to  be  omitted;  w.  of  canal 
above  lock  to  be  increased  to  250',  and  below  to 
140',  88,  2170-2174. 

In  1888  iron  was  substituted  for  wood  in  constr. 
of  look  gates,  89,  2668. 

In  1890,  after  completing  details  in  the  proj  for 
lock  and  upper  guard  gates  at  Cascades,  Ma].|Hand- 
bury  est.  cost  of  completing  proj.  at  $1,745,616,  91, 
3346,  3361. 

By  BE.,  1894,  for  utilization  ol  part  of  canal  bet. 
upper  gates  of  lock  and  upper  guard  gates  as  a 
second  lock  by  putting  in  concrete  floor  and  side 
walls,  to  make  canal  available  for  all  stages  up  to 
42'  above  1.  w.  of  lower  gauge;  for  modifying  de- 
tails of  protection  works  to  make  them  conform  to 
highest  flood  tide,  that  of  1894,  and  for  mainten.; 
est.,  $413,360,  95,  3582;  96,  3266. 

By  Capt.  risk,  1896,  raising  height  of  n.  wall  to 
34'  and  part  of  s.  wall  12',  to  enable  looks  to  be 
safely  operated  to  very  nearly  highest  stage  at  which 
boats  could  reach  them  through  the  rapids  at  foot 
ofCascades,  97,  3418. 

Outline  of  modifled  proj.  and  status  of  work 
under  it,  99,  3222;  00,  4324. 

Act  June  13,  1902,  au.  expend,  of  $30,000  in  con- 
tinuing imp. ,  and  removal  of  obstr.  r.  in  rapids  near 
locks,  03,  648. 

Act  Mar.  3,  1905,  au.  expend,  of  $30,000  in  com- 
pleting slope  pavement  on  s.  side  of  canal,  removing 
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old  building  and  grading,  soiling  and  seeding  the 
grounds,  and  constr.  3  lock-tender's  dwellings,  OS, 
2460, 2461. 

SURVEYS. 

Cascades  and  Dalles  of  the  Columbia,  1874,  under 
direction  of  Maj.  Miohler,  by  B.  A.  Habersham,  75, 
125;  ii,  787;  76,  ii,  639.    R.,  7S,  ii,  787,  790. 

■Washington  Territory  side  of  Cascades,  by  C.  M. 
Bolton,  77, 1047,  1048.    R.,  78, 1338. 


Cascades,  81, 1879-80,  2563. 
Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1199. 

Maps: 

Of  proposed  canal,  78, 1338. 
Sketch  of  profile  along  center  line  of  canal,  show- 
ing excavation  up  to  June  30, 1879,  79, 1846. 
Cascades,  S3,  2046;  84,  2246,  2252;  85,  2434. 
Biver,  85,  2426;  89,  2550. 
Photographs,  99,  3224;  00.  4328;  06, 1994. 


Part  a).  WW-3   COLUMBIA  RIVER,  GREG.  (Cascades,  canal, 
and  locks  at,  care  and  operation  of). 


APPROPRIATIONS.    (See  p.  1619.) 

COMMERCE. 

Description  of,  97,  3424;  9S,  2985. 

1911,  amounted  to  41,778 1.,  value  $3,034,315,  con- 
sisting of  wheat,  flour,  grain,  cattle,  horses,  wool, 
produce,  merchandise,  etc.,  IS,  1200. 

CONTRACTS. 

1901.  Cascades  Construction  Co.,  dr.,  25if  c.  y., 
03,  2380. 

1905.  Morris  Machine  Works,  dr.  machinery, 
$2,048,  06,  1995. 

1909.  J.  K.  Simpson,  lease  of  steam  tug,  $17  per 
day,  10,  2393. 

ENGINEERS. 

Chief  of  Engineers.  R.,  97,  505;  98,498;  99. 
586;  00,  661;  01,  627;  03,  549;  03,  603;  04,  669; 
05,  675;  06,  749;  07,  766;  08,  815;  09,  854;  10, 
947;  11, 1005;  13, 1200. 

In  charge: 

Capt.  W.  L.  risk,  1897-98.    R.,  97,  3423;  (Maj.) 
98  2983. 
Capt.  W.  W.  Harts,  1898-1900.    R.,  99,  3224;  00, 


Capt.  W.  C.  Langfltt,  1901-05. 
2378;  (Maj.)  03,  2224;  04,3492; 
"t.  Col.  S "        "  " 


R.,  01,  3495;  03, 
05,  2462. 
Lt.  Col.'S.  W.  Eoessler,  1906-08.    R.,  06,  1994; 
07,  2177;  08,  2253. 
Maj.  J.  F.  Mclndoe,  1909.    R.,  09,  2218. 
Maj.  Jay  J.  Morrow,  1910-.    R.,  10,  2301;    11, 
2596;  13,2805. 

OPERATIONS. 

1896-97.  Canal  and  locks  formerly  opened  to 
navigation  Nov.  5,  1896.  Repairs  made  to  both 
lower  culvert  valves,  97,  3423. 

1897-98.  About  2,000  c.  y.  dr.  from  lower  en- 
trance to  canal;  culvert  repaired,  98,  2983. 

1898-99.    Repairs  to  culverts,  99,  3225. 

1899-00.  Sand-blast  machine  for  cleaning  lock 
gates  built:  cleaning  and  painting  of  lock  gates  in 


progress;  changes  made  in  culverts,  00,  4330-4331. 

1900-01.  Steel  lock  gates  cleaned  and  painted, 
and  steel  cables  renewed,  01, 3495, 3496. 

1901-03.  30,765  c.  y.  removed  from  upper  en- 
trance to  locks;  steel  lock  gates  painted,  08,  2378. 

1903-03.  8,985  c.  y.  removed  from  lower  en- 
trance and  510  o.  y.  from  upper  entrance,  and  con- 
tract completed,  03,  2224. 

1903-04.  Voids  in  wing  wall  filled  with  con- 
crete and  cement  mortar,  04,  3492,  3493. 

1904-05.  Sediment  in  canal  entrances  re- 
moved by  dragging  anchor  over  canal  floors  and 
sluicing;  locks  and  grounds  cared  for,  05,  2462. 
Repairs  made  where  ground  was  washed  away  at 
toe  of  protection  wall  by  .spring  high  water;  repairs 
to  culvert  valve  in  progress,  06,  2463. 

1906-06.  Valve  of  lower  lock  gate  repaired; 
2,629  c.  y.  dr.  from  canal  entrances;  hull  of  dr.  com- 
pleted, 06, 1995. 

1906-07.  Valve  repaired,  constr.  of  new  dr. 
continued,  fenders  placed  on  lock  walls,  and  break 
in  water  main  repaured,  07,  2177,  2178. 

1907-08.  22,457  c.  y.  removed  from  upper  and 
555  c.  y .  from  lower  entrance;  general  mainten.,  08, 
2253. 

1908-09.  27,347  c.  y.  removed  from  upper  en- 
trance; turbine  in  power  pit  repaired:  compressor 
for  sand  blasting  outfit  purchased,  00,  2219. 

1909-10.  24,778  c.  y.  removed  by  U.  S.  plant 
from  upper  entrance;  an-  compressor  plant  for  sand 
blast  apparatus  installed;  guide  sheaves  in  cable 
alleys  replaced,  10,  2392. 

1910-11.  34,160  c.  y.  dr.;  steel  lock  gates,  lock 
houses,  etc.,  cleaned  and  painted,  11, 2596. 

1911-13.  32,664  c.  y.  dr.;  electric  lights  in- 
stalled in  Quarters  and  shops;  3  hot-air  furnaces  in- 
stalled in  lock  keeper's  quarters,  13,  2806. 


PHYSICAL  CHARACTERISTICS. 

Meteorological  observations  and  gauge  records, 
99, 3228;  00, 4334. 

Soundings  indicate  deposit  of  3  to  5'  above  1.  w. 
in  upper  entrance,  04, 3493. 

(See  Operations.) 


Part  (m),  WW-3    Columbia  River  (in  front  of  town  of  Hood 

River,  Oreg.)- 


ENGINEERS. 

Chief  of  Engineers.    R.,  10, 950. 

In  charge.    Maj.  J.  B.  Cavanaugh,  10, 930. 
Assistant.    Capt.  Arthur  WUliams,  10, 930. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1909.  R.  by  Maj.  Cava- 
naugh, Nov.  2,  1909  (unfav.)  (H.  D.  C94,  61st,  2d), 
10, 950. 
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Part  (n),  WW-3  Columbia  River  at  Tlireemile  Rapids,  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  and  con- 
struction of  locks  and  dams. 


APPROPRIATIONS.    (See  p.  1619.) 

COMMERCE. 

Description  of,  83,  2695,  2696;  94, 2666. 

Poipulation  and  products  ot  the  adjacent  country 
rapidly  increasing,  94, 2667. 

Large  and  important;  principally  wheat,  01, 
3503. 

Proposed  imp.  will  develop  an  enormous  amount 
oJ  C;  details  given,  06,  673. 

Business  done  by  State  Portage  Ey.  small,  but 
imp.  has  a  tendency  to  regulate  rail  rates,  06, 1991. 

New  SS.  placed  in  commission  bet.  Portland  and 
Big  Eddy,  07, 2173. 

2  new  SS.  placed  in  commission  above  Celilo, 
operating  in  conjunction  with  the  State  Portage 
road,  09, 2216. 

Bates  reduced,  10, 945. 

State  Portage  Ey.  extended  from  Big  Eddy  to 
The  Dalles,  11, 1002. 

Large  increase  since  1905,  IS,  1197. 

1911,  67,019  t.,  13, 1107. 

CONTRACTS. 

1904.  Eobert  Wakefield,  excavo,ting  and  re- 
moving r.,  $1.50  and  16.25  c.  y.,  04,  3475. 

1905.  Smyth  &  Jones,  canal  constr.,  at  unit 
prices  for  excavation  and  materials,  06, 1992. 

1908.  Caughren,  Winters,  Smith  &  Co.,  constr. 
of  portion  of  canal  (unit  prices  listed),  09,  2217. 

1909.  Eobert  Wakefield,  r.  removal  near  Big 
Eddy,  S2  and  S4  o.  y . ,  10, 2389. 

1910.  Lewis  Investment  Co.,  hire  and  lease  of 
9  rooms,  S195  per  mo.,  11, 2593. 

1911.  Lewis  Investment  Co.,  hire  and  lease  of 
2  rooms,  S30  per  mo.;  Pacific  Telephone  &  Tele- 
graph Co.,  rental  of  telephone  instruments,  $11  per 
mo.;  The  Home  Telephone  Co.,  rental  of  1  set  tele- 
phone instruments,  $9  per  mo.,  IS,  2803,  2804. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  80,  242;  81,  332;  90, 
3028;  93,  458;  94,  418;  95,  464;  96,  404;  97,  505; 
98,  495;  99,  582;  00,  655;  01,  625,  629;  03,  646; 
03,  604;  04,  666;  05,  671;  06,  745;  07,  762;  08, 
811;  09,  860;  10,  943;  11, 1001;  13, 1194. 

Boards: 

Convened,  Portland,  Oreg.,  Aug.  21,  1888,  to 
report  upon  proj.  for  overcoming  obstr.  to  naviga- 
tion in  Columbia  R.  at  The  Dalles  and  Celilo  Falls, 
and  at  Threemile  and  Tenmile  Eapids.  R.,  90, 
3030.    (Cols.  Mendell  and  Craighill  and  Maj.  Post.) 

BE.,  3  members  from  civil  life,  convened,  San 
Francisco,  Oct.  17, 1892,  S.  0.  No.  177,  July  29, 1892, 
ex.  into  obstr.  of  Columbia  E.  in  that  portion  from 
navigable  waters  below  Threemile  Eapids  to  navi- 
gable waters  above  Celilo  Falls,  and  to  report  what 
they  believed  to  be  the  best  plan  for  overcoming 
the  difficulties  of  navigation  of  the  portion  of  the 
stream  under  consideration.  R.,  94,  2664.  (Col. 
G.  H.  Mendell,  Lt.  Col.  C.  R.  Suter,  Lt.  Col.  W.  E. 
King,  MaJ.  C.  J.  Allen,  Corps  of  Engineers;  Wm.  E. 
Hutton,  Virgil  G.  Bokue,  and  E.  P.  Alexander.) 

Appointed,  S.  O.  No.  19,  to  visit  site  of  proposed 
worts,  and  request  addl.  information  and  est.; 
soundings,  topographical  sur.  made;  gauging  oJ  E. 
shows  1.  w.  discharge  of  57,000  c.  f.  per  second.  -  At 
its  2d  meeting,  held  May  11  to  14,  1903,  board  re- 
quested detailed  sur.  to  be  made  for  continuous 
e^nal  on  Oregon  side  from  Celilo  Falls  to  Fivemile 
Eapids;  sur.  m  progress,  03, 2221. 

R.,  BE.,  with  recom.  (see  Projects).  (Lt.  Col. 
W.  H.  Heuer,  Maj.  W.  L.  MarshaU,  Maj.  Edw. 
Burr,  Capt.  C.  E.  Gillette,  Capt.  C.  H.  MoKinstry.) 
R.,  04, 3475. 

In  charge: 

Capt.  C.  F.  Powell.    R.,  83, 2690. 

Maj.  T.  H.  Handbury,  1893. 
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Maj.  J.  C.  Post,  1894-95.    R.,  94,  2664;  95,  3589, 

Capt.  W.  L.  Fisk,  1896-98.  R.,  96,  3279;  97, 
3426;  (Maj.)  98,  2979. 

Capt.  W.  W.  Harts,  1898-1900.  R.,  99,  3221;  00, 
4322. 

Capt.  W.  C.  Langfltt,  1901-05.  B.,  01,  3491, 
3501;  03,  2376;  (Maj.)  03,  2221;  04,  3473,  3475, 
3486;  OS,  2458. 

Lt.  CoL  S.  W.  Eoessler,  1906-08.  R.,  06,  1990; 
07,  2171;  08, 2248. 

Maj.  J.  F.  Mclndoe,  1909.    R.,  09,  2214. 

Maj.  Jay  J.  Morrow,  1910-.  R.,  10,  2386;  11, 
2590;  13,2801. 

Assistants: 

Lt.  E.  Burr,  90,  3044. 

(Description  of  boat  ry .  and  appliances),  94, 2675. 

O.  E.  Pihl.    R.,  97,  3427. 

LEGAL  PROCEEDINGS. 

Condemnation  proceedings  to  obtain  right  of  way 
across  certain  lands;  damages  awarded,  96, 3280. 

Description  of  lands  obtained  by  condemnation 
proceedings,  purchase,  etc.;  damages  awarded  by 
new  trials,  97, 3426;  98, 2980. 

Title  to  some  lands  secured,  99, 3221. 

Apeement  made  by  which  the  Oregon  E.  R.& 
Navigation  Co.  surrendered  to  the  XT.  S.  72.58  acres 
for  boat  ry.,  U.  R.  to  furnish  the  RE.  Co.  with  26.75 
acres  of  other  land,  and  to  pay  the  actual  cost  of  the 
relocation  of  the  tracks  of  the  ry.,  etc.;  est.  cost  to 
U.S.,  $88,493.20.  Not  approv.  at  end  of  fiscal  year 
1900  by  Sec.  of  War.,  00,  4322. 

State  land  board  secured  titles  to  aU  land  for  site 
of  canal,  except  one,  to  be  acquired  through  con- 
demnation, 04, 3473. 

Oregon  app.,  1903,  $100,000  to  acquire  right  of  way 
for  canal  to  be  deeded  to  U.  S.  free  of  cost;  total  area 
of  land  conveyed  to  U.  S.,  479  acres,  06,  2468,  2469. 

OBSTRUCTIONS. 

Complaints  of  steamboat  men  of  obstr.  in  vicinity 
of  Threemile  Eapids;  investigated  and  r.  removal 
au.,  10,  044. 

OPERATIONS. 

1899-00.  Eepairsmade  toU.  S.SS.  CascaSfis, 
00,  4323. 

1903-03.  Field  work,  collecting  data  for  pro- 
posed canal  and  locks,  03, 2221. 

1904-05.  19,417  c.  y .  r.  removed  from  Threemile 
Eapids,  05,  2468. 

1905-06.  36,197c.  y.  r.  removed  from  Threemile 
Eapids;  excavation  tor  foundation  of  E .  wall  of  look 
begun  and  3,973  c.  y .  concrete  placed,  06, 1990, 1991. 

1906-07.  2,502  c.  y.  r.  excavated  at  Threemile 
Eapids;  31,344  c.  y.  sand  and  r.  excavated,  4,683 
c.  y.  concrete  and  2,520  c.  y.  riprap  placed  in  lock 
constr.,  07,  2171-2172. 

1907-08.  5,006  c.  y.  r.  removed  at  Threemile 
Eapids;  completed,  1908;  total  removed,  60,970 
c.  y.  Work  on  lock,  boat  basin,  and  canal  entrance 
continued,  24,669c.  y.  sand,  r.,  and  gravel  removed, 
and  14,746  c.  y .  concrete  placed,  08, 2248-2249. 

1908-09.  20,093  c.  y.  r.,  sand,  and  gravel  re- 
moved and  6,876  c.  y.  concrete  placed  in  lock  and 
canal  constr.;  under  new  contract  for  constr.  of 
canal,  over  2  j  m.  to  w.  of  first  contract,  work  was 
begun  in  Oct.,  1908,  495,307  c.  y .  r.,  sand,  and  gravel 
having  been  excavated,  09, 2215-2216. 

1909-10.  Work  continued ,  under  first  contract, 
for  constr.  of  canal  entrance,  basin,  and  upper  lock, 
completing  contract  on  May  11, 1910;  tabulated  list 
of  work  done  by  years,  and  totals,  10, 2386.  Under 
second  contract  for  constr.  of  about  14,000'  of  canal, 
272,791  c.  y .  of  r.,  sand,  and  gravel  excavated,  com- 
pleting work  except  for  enrocking  embankments; 
1,839  c.  y.  r.  removed  from  Threemile  Eapids,  10, 
2387-2388. 
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1910-1 1.  Second  contract  for  14,000'  canal  com- 
pleted May  1,  1911;  itemized  statement  of  entire 
work  given,  11, 2591.  8,116  o.  j.  r.  excavated  from 
reefs  and  main  shore  of  R.  at  Big  Eddy  by  contract, 
11,  2S91;  over  435,680  o.  y.  excavated  and  6,000 
o.  y.  concrete  placed  by  hired  labor,  11,  2592. 

1911-18.  3,424  c.  y.  r.  excavated  from  reef  near 
Big  Eddy,  completing  this  work  Mar.  30, 1912;  over 
600,000  e.  y.  excavated  from  canal  by  hired  labor, 
and  over  15,000  c.  y.  concrete  placed;  about  66%  of 
approv.  proj.  completed,  13, 1196,  2802. 

PHYSICAL  CHABACTEBISTICS. 

Description  of.  The  Dalles,  8S,  2692,  2695. 

Gauge  readings,  83, 2702. 

B.  slope,  83, 2693. 

Current  velocities,  83, 2704. 

Description  of,  94, 2665. 

In  the  12  m.  of  B.  covered  by  this  imp.  there  is  a 
otdl  fall  of  about  80'  at  1.  w.  and  60'  at  h.  stages,  94, 
2666. 

Details  of,  01,  3502. 

Solid  ice  gorge  bet.  Celilo  and  Tenmile  Bapids, 
09, 2216. 

PRIVATE  WORK. 

Steps  taken  to  build  a  private  portage  road  by  a 
number  of  persons,  99, 3221. 

Oregon  app.,  1903,  J165,000  for  building  a  portage 
road  from  Big  Eddy  to  Celilo;  road  completed  and 
opened  to  traffic  June  3, 1905,  05,  2469. 

PROJECTS. 

By  Capt.  Powell,  1882: 

(1)  To  carry  the  Celilo  level  by  a  canal  with,  a 
lock  at  upper  end  to  a  flight  of  locks  near  gauge 
station  No.  4,  83,  2697. 

(2)  With  lift  locks,  as  in  (1),  to  dam  the  E., 
making  the  overfaU  into  Big  Eddy,  83, 2697. 

(3)  Open  R.  imp.  for  all  stages  to  Celilo  Falls, 
and  lockage  at  the  falls,  83,  2697. 

(4)  Open  E.  imp.  for  lower  stages  to  Celilo  Falls; 
lockage  from  low  to  mean  h.  w.  at  falls;  open  passage 
over  falls  for  higher  stages  and  lockage  at  Dalles 
Eapids,  83,  2697. 

Est.,  l.-w.  proj.  (1),  (2),  (3),  $7,674,495;  ests., 
h.-w.  proj.  (1),  (2),  $2,842,848,  83,  2699,  2711. 

By  BE.,  1889,  removing  boats  from  E.  at  foot  of 
Dalles  Eapids  and  retummg  them  to  E.  at  head  of 
Celilo  Falls  by  means  of  hydraulic  lifts,  one  at 
each  terminus,  transporting  them  over  the  inter- 
mediate 8  ra.  on  ry.;  also  imp.  of  Threemile  Eapid; 
est.,  $3,576,366,  with  an.  cost  of  $80,000  for  mainten., 
90, 3042. 

By  minority  of  BE.  of  1892  for  imp.  Threemile 
Bapids  below  lower  terminus  of  ry.,  at  est.  of 
$170,000;  and  for  constr.  of  boat  ry.  begiiming  at 
Big  Eddy  and  terminating  above  Celilo  Falls,  9  m. 
1.,  for  passage  of  boats,  8  of  60O  t.  each  in  each  direc- 
tion in  12  hours,  on  s.  side  of  Columbia  E.,  ry.  to 
be  provided  at  each  terminal  with  hydraulic  lifts, 
etc.,  for  raising  and  lowering  boats  from  and  to 


the  tracks;  est.,  $2,264,467  (incl.  cost  of  Threemile 
Rapids  imp.),  94,  2675;  9S,  3590. 

'Those  interested  in  navigation  of  the  E.  preferred 
a  portage  road  instead  of  ry .,  99,  3222. 

Photographs  showing  a  few  of  the  obstr.  which 
the  boat  ry.  was  designed  to  surmount,  99,  3222. 

Eepairs  to  U.  S.  boat  au.  at  est.  cost  of  $2,000, 
00,  4323. 

Act  June  13,  1902,  au.  constr.  canal  bet.  foot  of 
The  Dalles  Eapids  and  head  of  Celilo  Falls,  and  for 
imp.  of  Chan,  m  accordance  with  H.  D.  228,  56th, 
2d;  est.,  $3,969,371,  but  act  provides  that  ex.  be 
made  by  BE.  with  view  to  reduction  of  cost,  03, 
647. 

Sec.  of  War,  Dec.  22,  1903,  approv.  proj.  for  re- 
moval of  submerged  rs.  and  reefs  at  Threemile 
Bapids,  04,  3473. 

By  BE.,  1903,  for  continuous  canal  65'  w.  on 
bottom  and  8'  d.,  with  locks,  from  Big  Eddy  to 
Celilo,  and  the  E.  imp.  of  Threemile  Eapids,  by 
removal  of  rs.  and  straightening  and  w.  chan.; 
est.,  $4,125,000,  approv.  by  Sec.  of  War,  Nov.  6, 
1903,  04,  3473,  3476. 

Act  Mar.  3,  1905,  an.  expend,  of  funds  app.  in 
constr.  of  canal  and  locks  at  upper  or  Celilo  end, 
and  completion  of  about  2,600'  of  canal,  except 
look  gates  and  machinery;  est.,  $373,675.50,  05, 
2459. 

Col.  Boessler  of  opinion  that  several  radical 
changes  desirable  in  adopted  canal  proj.,  the  most 
important  change  being  constr.  of  lock  at  Tenmile 
Bapids;  est.,  $60,000,  07,  2173. 

Plans  for  modifying  certain  details  in  canal 
constr.  approv.  by  Chief  of  Engineers,  May  15, 
1908.  Heavy  masonry  walls  in  gravel  and  sand 
sections  omitted,  and  replaced  by  levee  embank- 
ments lined  wiiih  concrete:  also  extra  lock  pro- 
vided at  Tenmile  Bapids,  08,  2260.  Est.  cost 
revised  from  84,126,000  to  14,900,000,  due  to  higher 
price  of  labor,  08,  811. 

SURVEYS. 

Au.  act  Mar.  3,  1879,  80,  242;  made,  1880,  by 
Maj.  Gillespie  and  Capt.  Powell,  83,  2690. 

Line  of  the  ER.  definitely  located,  96, 3280. 

Ex.  and  sur.  au.  act  June  6, 190O;  made  by  Capt. 
Harte,  1900,  foot  of  The  Dalles  Eapids  to  Cemo 
Falls  with  view  to  constr.,  of  locks  and  dams; 
est.,  $4,000,000  (H.  D.  228,  66th,  2d),  01,  629,  3502, 
3505. 

EecLuested  by  BE.  appointed  by  S.  O.  No.  19, 
July  6,  1902;  sur.  for  continuous  canal  on  Oregon 
side- from  above  Celilo  Falls  to  Fivemile  Bapids  in 
progress,  03, 606,  2221. 

By  Maj.  Langfltt  aad  BE.,  for  continuous  canal 
bet.  Celilo  and  Big  Eddy;  est.,  $4,121,331.46,  04, 
3486-91. 

Cong,  docs.,  ete.,  relating  to  exs.,  surs.,  plans, 
ete.,  13, 1197. 

Maps.  95,  3690;  05,  2460;  13,  2802.  Of  pro- 
posed canal  and  locks,  04,  3474. 


Part  (o),  WW-2    Columbia  (Upper)  and  Snake  Rivers,  Oreg., 

Wasli.,  and  Idalio. 


APPROPRIATIONS.    (See  p.  1619.) 

COmMEBCE. 

"  C.  importance  of  upper  Columbia,  67,  510,  611; 
75,  ii,  789. 

C.  large  and  increasing,  68, 875;  73,998;  79,1840. 

Cascades  a  serious  obstr.  to  navigation,  75,  ii,  772. 

C.  importance  of  Snake  E.,  78, 1332. 

Navigation  on  upper  Columbia,  86,  2445,  2448. 

Important,  93,  ^77;  96,  3392. 

Importance  of  navigation  bet.  Biparia  and  Lewis- 
ton  continually  increasing,  97,  3457. 

In  1898  there  was  no  navigation  of  importance  to 
be  benefited  by  an  imp.  of  Snake  E.  from  mouth  to 
Biparia,  and  could  be  none  imtil  Dalles  of  Columbia 
B,  were  made  navigable,  98, 3017. 


Will  not  increase  until  feasible  plan  is  adopted  for 
passing  SS.  around  obstr.  in  Columbia  R.  bet.  The 
Dalles  and  Celilo,  01,  624. 

Reviving,  and  competitive  rates  being  estab.,  08, 
808. 

The  Open  River  Trans.  Co.  placed  in  commission 
2  SS.  operating  Lewiston  to  Celilo,  exchanging 
cargoes  with  lower  B.  boats  by  means  of  the  State 
Portage  road,  09,  846. 

Oregon  BE.  &  Navigation  Co.  abandoned  opera- 
tion of  their  line  of  boats  in  1908,  but,  owing  to  com- 
petition, have  again  placed  their  boats  in  commis- 
sion, 09,  847. 

Eeestab.  of  water  transportation  bet.  Portland 
and  1/ewiston  has  reduced  freight  rates  20%,  09, 847. 

The  Open  Elver  Trans.  Co.  made  reduction  of  14% 
in  freight  rates;  reduction  met  by  rail  lines,  10, 941. 


[See  pp.  14-22  fori 
Lexplanatlons,  etc.J 


EIVEK  AND  HAEBOB  WORKS. 


1635 


1911,  30,723 1.,  valued  at  $1,020,109;  farm  and  miU 
machiDery,  grain,  Irult,  aud  geaeral  mercliaiidise, 
18, 1191. 

CONTRACTS. 

Upper  Columbia  Eiver: 
1873.    J.  B .  Montgomery,  removal  of  r.,  73, 107, 
1121, 1122.    Contract  extended,  73, 1121. 

1875.  Grant  &  Stone,  removal  of  r.,  76,  ii,  637, 
663.  Contract  extended,  to'  cover  addl.  amount  of 
r.  excavation,  76,  ii,  664,  77, 1041. 

1876.  I.  B.  Montgomery,  removal  of  r.,  77, 
1041.  Contract  extended,  77, 1043.  Grant  &  Stone 
removal  of  r.,  77, 1042. 

Snake  River: 

1876.  J.  B.  Montgomery,  removal  of  r.,  77, 
1046. 

1877.  Proposals  invited  by  letter,  without  ad- 
vertising, as  per  letter  of  au.  from  Chief  of  Engineers, 
77, 1041, 1046. 

1878.  G.  J.  Ainsworth,  removal  of  r.,  79, 1789, 
1842. 

Columbia  and  Snake  Bivers: 

1880.  G.  J.  Ainsworth,  r.  removal,  $18  c.  y.,  80, 
2293.  J.  B.  Montgomery,  r.  removal,  $17  and  $25 
c.  y.,  81,  2563. 

1883.  r.  T.  Dodge,  r.  removal,  $12;  gravel,  $2 
c.  y.,  83, 2042. 

1884.  J.  Kellogg  &  Co.,  wing-dam  constr.,  85, 
2438.  Holmes  &  Spencer,  r.  removal,  and  S.  E. 
Smith,  r.  removal,  85,  2438. 

1900.  Informal  contract  for  rubblest.  for  dike 
repairs,  00, 4320. 

1904.  Joseph  Supple,  hull  and  house  for  dr., 
$12,065;  Columbia  Engineering  Co.,  propelling  ma- 
chinery for  dr.,  $11,290;  Featherstone  Foundry  & 
Machine  Co.,  machinery  for  dr.,  $9,400,  04,  3472. 

1906.  Marine  Iron  Works,  1  steam  capstan, 
$626,  06, 1989. 

1907.  Joseph  Supple,  3  scows,  $9,825;  Tatem 
&  Bowen,  3  hoisting  engines,  $4,221;  0.  F.  Graves, 
1  gasoline  launch,  $2,285,  07, 2170. 

ENGINEERS. 

Chief  of  Engineers: 

Letter  from  Chief  of  Engineers  to  T.  H.  Canfield, 
director  of  the  Northern  Pacific  EB.  Co.,  73, 1122. 

E.,  66,  iii,  27;  68,73;  73,107;  74,117;  75,  125; 
76, 115;  77, 123;  78,  138;  79,  181,  80,  238;  81, 
326;  83,  320;  83,  333;  84,  337;  85,  370;  86,  359, 
360;  87,  332;  88,  305;  89,  363;  90,  322;  91,  405; 
92,  380;  93,  438;  94,  408;  96,  448;  96,  414;  97, 
518;  98,  493,  603;  99,  580;  00,  652;  01,  623;  08, 
544;  03,  602,  2254;  04,  663;  05,  669;  06,  743;  07, 
759;  08,  807;  09,  845;  10,  939;  11,  996;  13,  1189. 

In  charge: 

Maj.  R.  S.  Williamson,  1866-71.  E.,  66,  iv,  327; 
68, 874. 

Maj.  H.  M.  Robert,  1871-73.  K.,  73,  996;  73, 
1121"  74  ii  364. 

Maj.  N.  Michier,  1873-75.  R.,  74,  ii,  358;  75,  ii, 
772;  76,  ii,  637. 

Maj.  J.  M.  Wilson,  1875-78.  E.,  76,  ii,  662;  77, 
1036;  78, 1330;  79, 1789. 

Maj.  G.  L.  Gillespie,  1878-81.  E.,  79,  1839;  80, 
2289;  81, 2558. 

Oapt.  C.  F.  Powell,  1881-84.  E.,  83,  2660;  83, 
2040;  84,  2229. 

Maj.  W.  A.  Jones,  1884-90.  E.,  85,  2437,  2445, 
2452;  86,  1949,  1953,  1970;  87,  2520;  88,  2188;  89, 
2583 

Capt.  T.  W.  Symons,  1890-95.  R.,  90,  2981;  91, 
3210;  93,2709,2721;  93,3375;  94,2590;  95,3391. 

Capt.  H.  Taylor,  1895-96.    R.,  96, 3382;  97,  3456. 

Maj.  W.  L.  Fisk,  1898-99.    R.,  98,  2977,  3013. 

Capt.  W.  W.  Harts,  1899-1900.  R.,  99, 3219;  00, 
4319. 

Capt.  W.  C.  Langfitt,  1901-05.  E.,  01,  3489; 
08, 2375;  (Maj.)  03, 2218, 2254;  04, 3469;  06, 2455. 

Lt.  Col.  S.  W.  Eoessler,  1906-08.  E.,  06,  1985; 
07,  2168;  08.  2244. 

Maj.  J.  F.  Mclndoe,  1909.    E.,  09, 2211. 

Maj.  Jay  J.  Morrow,  1910-.  B.,  10,  2381;  11, 
2685;  18, 2796. 


As.sl9tants: 

Lt.  W.  H.  Heuer.    E.,  68,  877j  69,  478. 

R.  B.  RandaU,  76,  ii,  787;  drowned,  76,  ii,  787. 

R.A.Habersham.    E.,  7.5,  ii,  790. 

R.  M.  Tabor,  77, 1043;  79, 1840. 

P.  G.  Eastwick.    E.,  84, 2232. 

Lt.  T.  SvmoQS.    E.,  85, 2445. 

Lt.  W.  Young.    E.,  86, 1951.- 

E.T.  Voigt.    E.,  86, 1954. 

W.  H.  Wood.    E.,  93, 2712. 

W.  Cuthbert.    E.,  93, 2723. 

J.  M.  Clapp.    E.,  97,  3458. 

F.  C.  Sohul)ert.    E.,  03, 2248. 

ESTIMATES.    (See  Plans  and  Projects.) 

By  Lt.  Heuer,  removing  obstr.  in  upper  Colum- 
bia R.,  $100,000,  66,  iv,  330;  $166,686,  69,  476,  477. 
For  dr.,  an.,  $6,000,  69,  479. 

By  Mai.  Williamson,  removing  isolated  rs.  in 
upper  Columbia,  Dalles  to  mouth  of  Snake  R., 
$132,328,  68,  74,  874. 

By  Maj.  Robert,  removing  1,200  o.  y.  r.,  $39,- 
294.44,  72,  996. 

By  Maj.  Wilson,  imp.  of  upper  Columbia  and 
Snake  Es.,  $132,000,  77, 1045;  78, 1332. 

OPEEATIONS. 

Upper  Columbia  River: 

1873-73.  1,213  c.  y.  r.  removed;  work  done  on 
John  Day  Rock  and  Umatilla  Rapids,  73,  107, 
1121. 

1873-74.    465  c.  y.  r.  removed,  74, 125. 

1874-76.  350  c.  y.  r.  removed;  9  dangerous  rs. 
removed,  75, 125,  ii,  774,  776;  76,  ii,  638. 

1875-76.  486  c.  y.  r.  removed,  76, 115,  ii,  663, 
664. 

1876-77.    268  c.  y.  r.  removed,  77, 123, 1044. 

1877-78.    147  o.  y.  r.  removed,  78, 1331. 

Snake  River: 

1876-77.  477  c.  y.  r.  removed  from  R.  at  Pine 
Tree  Rapid,  77, 123, 1044. 

1878-79.  1,093  0.  y.  r.  removed  from  Pine 
Tree,  Fivemile,  and  Fish  Hook  Rapids,  79,  1790, 
1839^0. 

Columbia  and  Snake  Rivers: 

1879-80.  Rock  removal,  Monumental,  Homly, 
and  Umatilla  Rapids,  80, 2290,  2297. 

1880-81.  Rock  removal.  Monumental  and 
Texas  Rapids,  81,  2558,  2,560. 

1881-83.  Rock  removal,  Texas,  Palouse,  and 
False  Palouse  Rapids,  88, 2660. 

1883-84.  Rock  removal  at  Fivemile  Rapids, 
84, 2230. 

1884-85.  Rock  removal  at  Whites  Ferry, 
Jim  Fords  Isld.,  and  Fish  Hook  Rapids,  85,  2437. 

1885-86.  645  c.  y.  r.  and  gravel  removed  from 
rapids,  86, 1949. 

1886-87.  Constr.  of  drilling  scow,  and  r.  re- 
moval by  hired  labor  at  Texas  and  I^ittle  Goose 
Rapids;  constr.  of  sheer  crib  on  Log  Cabin  Rapids; 
sur.  of  rapids,  87, 2520,  2522. 

1888-89.    2,385  o.  y.  r.  removed,  89,  2684. 

1890-91.  Constr.  of  drill  scow  and  preparation 
of  plant,  91,3211. 

1891-93.  293  0.  y.  bedrock  and  bowlders  re- 
moved from  Chan.  bet.  Biparia  and  Lewiston,  93, 
2710. 

1893-93.  Dikes  in  course  of  constr.  at  Wild 
Goose  and  LogCabiu  Rapids,  93, 3377. 

1893-94.  Work  on  Wild  Goose  Dike  con- 
tinued, 94, 2592. 

1896-97.  Dikes  at  Wild  Goose  and  Log  Cabin 
Rapids  completed  and  repaired,  97, 3467. 

1897-98.  666'  dike  constr.  at  Wild  Goose 
Rapids,  98, 2977. 

1899-00.  U.  S.  plant  repaired;  about  1,000  c.  y. 
rubblest.  quarried  for  dike  repairs;  dike  repairs  in 
progress,  00, 4320. 

1903-04.  Leased  SS.  Norma,  equipped  with 
harrowlike  rake,  operated  for  35  days  over  gravel 
shoals,  increasing  d.  from  3i  to  4i';  945  t.  r.  placed 
in  repairing  dam  at  Log  Cabin  Rapids;  crew,  with 
leased  SS.  Imnaha,  blasted  and  removed  ledge  r. 
and  bowlders  from  Chan.;  SS.  disabled,  and  party 
continued  work  from  smaU  boats;  3,000  t.  r.  te- 
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moved  at  Mt.  Sheep  Rapids,  and  700  t.  at  Cotton- 
wood Eooks;  dr.  under  oonstr.,  04, 3469-3471. 

1904^5.  New  dr.  WaUowa  placed  in  com- 
mission, 1904,  and  removed  2,500  c.  y.  gravel,  05, 
2455 

1905-06.  Dr.  WaUowa  in  raking  gravel  shoals 
and  in  dr.  removed  2,646  c.  y.  gravel  and  71  c.  y. 
bowlders:  repairing  and  ex;tending  bowlder  dam 
at  Log  Cabin  Rapids,  06, 1986, 1986. 

1906-07.  Shoals  raked  on  Snake  R.  bet.  Lewis- 
ton  and  Riparia;  2,661  c.  y.  gravel  dr.  and  475  1. 1. 
dams  constr.  by  dr.  Wallowa;  3  drill  scows  being 
constr.  and  equipped  under  funds  app.  by  Wash- 
ington, 07, 2169. 

1907-08.  Dr.  Wallowa  raked  gravel  bars  on 
Snake  R.  bet.  Lewsiton  and  Riparia;  2  drill  scows 
built  and  operated  by  Washington  under  app.  by 
State,  removed  3,593  c.  y.  ledge  r.  from  various 
rapids,  08, 2244. 

1908-09.  1,585  t.  St.  placed  in  Slaughter  House 
Dam,  and  1,262  c.  y.  r.  blasted  from  reefs  by  dr. 
WaUowa;  2,220  c.  y.  r.  removed  from  rapids  by  drill 
scows  operated  under  State  app.,  09, 2211, 2212. 

1909-10.  1,125  0.  y.  removed  from  rapids;  1,755 
t.  r.  placed  in  dams,  and  257  drags  inade  over  shoals 
by  SS.  Wallowa  and  Umatilla  and  drill  scows,  10, 
2381,  2382. 

1910-11.  4,198  c.  y.  r.  removed,  4,514  t.  st. 
placed  in  dams,  wing  dams  built,  and  dikes  re- 
paired, 11, 2586. 

1911-13.  1,289  c.  y.  r.  blasted,  115  t.  r.  placed 
in  dams,  209  drags  made  with  chan.  rake,  and  re- 
pairs made  to  dr.  Wallowa,  IS,  2796. 

PHTSICAIi  CHABACTERISTICS. 

H.  and  1.  w.,  66,  iv,  330;  75,ii,  772;  76,ii,  662. 

Record  of  flood  levels,  75,  ii,  791. 

Cascades  a  series  of  rapids,  with  a  fall  of  37.3'  in 
SJ  m.,  76,  ii,  772. 

Action  of  ice  at  Hell  Gate_,  75,  ii,  780,  788. 

Rapids  on  upper  Columbia,  76,  ii,  662. 

Character  of"bed  of  R.  at  Homly  Rapids,  76,  ii, 
663. 

Columbia  R .  above  The  Dalles  a  series  of  falls  and 
rapids,  76,  Ii,  772;  77, 1037. 

Snake  R.  a  succession  of  rapids,  77, 1039. 

Description  of,  80, 2293;  84, 2234. 

Elevation  of  water  surface,  upper  Columbia ,  86; 
1958. 

Current  observations,  upper  Columbia,  86, 1959. 
87, 2521. 

Principal  rapids,  Celilo  to  Lewiston,  with  fall  and 
slope,  91, 3214. 

Description  of  Snake  R.,  mouth  to  Riparia,  98, 
3014. 

Prior  to  imp.  at  Goose  Isld.  SS.  ascending  the 
stream  had  to  be  warped  up,  but  beginning  in  1898 
this  method  of  navigating  the  stream  was  dispensed 
with  on  account  of  the  better  conditions,  98,  2978. 

Tabulated  list  of  shoals,  rapids,  and  prominent 
bends,  98,  3018;  description  of,  in  detail,  98,  3019. 

Detailed  description  ol  sboals,  rapids,  and  prom- 
inent points  in  Snake  R.  from  Lewiston,  Idaho,  to 
Riparia,  Wash.,  01, 3537. 

List  of  rapids  and  prominent  points  in  Snake  R. 
from  Imnaha  R.  to  Lewiston,  Idabo,  03, 2250. 

R.  subject  to  rises  during  spring  and  summer, 
varying  from  9  to  26',  05, 670. 

Of  Snake  R.  from  Pittsburg  Landing  to  Imnaha 
R.,  as  developed  by  sur.  of  1905,  06, 1986-1988. 

Work  done  provides  1.  w.  chan.  bet.  Lewiston  and 
Riparia  of  about  40",  greatly  imp.  conditions,  09, 
846. 

Max.  drafts,  mouth  and  Riparia  28",  Riparia  and 
Assotin  40",  Asotin  and  Pittsburg  Landing  24", 
18, 1190. 

PLANS.    (See  Estimates  and  Projects.) 
By  Maj.  Williamson,  removal  of  r.  from  upper 

Columbia,  so  largest  boats  could  navigate  at  all 

times,  68, 874. 
By  Mai.  Michler,  canal  and  locks  around  Celilo 

Ealls,  at  head  of  The  Dalles,  4,600'  1.,  with  a  rise  of 

36'.  76,  ii,  772. 
By  Maj.  Jones,  1885,  Priest  Rapids,  Columbia  R. 

above  Snake,  removal  of  r.;  est.,  $163,240,  86, 1966. 


PRIVATE  WORK. 

The  DaUes-Celilo  portage  road  completed  by  Ore- 
gon June  3, 1905,  06,  670. 

Under  funds  app.  (JIOO.OOO)  by  Washington  for 
imp.  of  Snake  R.,  Riparia  to  mouth,  3  drill  scows 
constr.  and  equipped  for  removal  of  r.  and  bowl- 
ders, 07,  2169. 

PROJECTS.    (See  Estimates  and  Plans.) 

By  Maj.  Robert,  upper  Columbia,  removal  of 
obstr.  (isolated  r.)  at  Jolin  Day  Rock,  Devils  Bend, 
and  UmatiUa  Rapids;  est.,  $39,294,  73, 996. 

By  Maj.  Robert,  imp.,  Homly  Rapids,  73, 1121. 

By  Maj.  Wilson,  removal  of  1,600  o.  y.  r.  from 
Chan.,  77, 1036, 1041, 1045. 

By  Maj.  Wilson,  Snake  E.,  mouth  to  Lewiston, 
removal  of  2,900  c.  y.  r.,  77, 1041, 1045. 

Previous  to  adoption  of  proj.  of  1877  efforts  di- 
rected to  removal  of  rs.  at  rapids  on  upper  Columbia 
belowmouthofSnakeE.,  77,1044;  80,2294.  Proj. 
of  1877  proposed  removal  of  r.  at  rapids  to  give  chan. 
d.  of  5J'  on  Columbia  dnd  4J'  on  Snake  R.  bet.  CeUlo 
on  former  and  Lewiston  on  the  latter,  266  m.;  est., 
$132,000,  77,  1045;  83,  2662;  86,  359;  87,  2620. 

By  Capt.  Symons,  1892,  dike  constr.  at  Wfld 
Goose  Isld.,  Diamond  Crossing,  and  Log  Cabin 
Rapids,  with  removal  of  bowlders;  est.,  $29,226, 
93,  2715. 

By  terms  of  act  of  1892,  the  upper  limit  of  work 
extended  from  Lewiston,  Idaho,  to  Asotin,  Wash., 
7  m.,  93,  3376. 

In  1898,  Capt.  Taylor  est.  $16.5,000  to  further  imp. 
Snake  R.,  and  that  after  completion  of  imp.  $3,000 
required  every  2  years  for  mamten.,  98,  3017,  3018. 

Act  1902  au.  completing  and  maintaining  imp. 
of  Snake  R.,  Riparia  to  Lewiston  (H.  D.  127,  66th, 
2d),  and  $25,000  for  imp.,  Lewiston  to  Pittsburg 
Landing,  03,  546. 

Approv.  by  Sec.  of  War,  May  29, 1903,  for  imp.  bet. 
Lewiston  and  mouth  of  Imnaha  R.;  est.,  $33,690; 
also  Incl.  constr.  of  dr.  to  be  paid  from  available 
funds,  03,  603. 

By  Lt.  Col.  Roessler,  imp.  bet.  Pittsburg  Landing 
and  mouth  of  Imnaha  R.;  est.,  $16,000,  06, 1988. 

Expend,  of  funds  app.  by  Washin^n  ($100,000) 
in  imp.  of  Snake  R.  bet.  Riparia  and  its  mouth,  by 
removal  of  bowlders,  ledges,  and  gravel  bars,  07, 760. 

Au.  act- Mar.  2,  1907,  expend,  of  $400,000  over  a 
series  of  years,  in  open  R.  work  in  Columbia  R.,  bet. 
Celilo  and  mouth  of  Snake  R.,  which  proj.  also  incl. 
expend,  of  $25,000  app.  by  Washington  for  imp.  of 
Umataia  Rapids  (H!.T>.  440,  69th,  2d),  07,  760. 

Act  June  26, 1910,  au.  $25,000  in  open  chan.  work, 
bet.  mouth  and  Pittsburg  Landing,  in  accordance 
with  "present"  proj.,  and  R.,  printed,  H.  D.  411, 
55th,  2d,  10,  940. 

SURVEYS. 

By  Maj.  Williamson,  1867-68, 68, 75.    R,  68, 874. 

Under  direction  of  Maj.  Williamson,  by  Lt.  Heuer 
R.,  68,  478. 

Of  Homly  Rapids,  by  Maj.  Michler,  1875,  76,  ii, 
637. 

Of  Chan,  of  upper  Columbia,  by  Maj.  Wilson,  76, 
ii,  663. 

Of  upper  Umatilla  Rapids,  by  Maj.  Wilson,  78, 
138. 

Of  Dalles  of  upper  Columbia,  au.  act  Mar.  3, 1879, 
assigned  to  Maj.  Gillespie,  79, 183. 

Ex.  of  Snake  R.  by  Maj.  Michler,  76,  ii,  638. 
Sur.  of,  by  Maj.  Wflson,  77, 1037. 

Of  Snake  R.  below  Lewiston,  84,  2230,  2232. 

Of  Snake  R.  above  Lewiston.  83,  2716. 

Of  Columbia  R.  above  mouth  of  Snake,  85, 2445; 
86, 1953. 

Sur.  of  Columbia  R.  from  international  boimdary 
line  to  head  of  Rock  Isld.  Rapids,  made,  1892,  by 
Capt.  Symons,  93,  2721. 

Sur.  of  Snake  R.,  mouth  to  Riparia,  au.  act  Jime 
3, 1896;  made  1898,  by  Capt.  Taylor  (see  Projects), 
98,  3013. 

Ex.  and  sur.  au.  act  June  6,  1900,  of  Snake  R., 
head  of  navigation  to  Columbia  R.,  made  July- 
Sept.,  1900,  by  Capt.  Langfltt,  Riparia  up  to  Lewis- 
ton;  est.  for  5'  chan.,  $23,000,  and  $5,000  every 
2  years  for,  mainten.  (H.  D.  127,  56131,  2d),  01, 
3625-3626. 


r See  pp.  14-22  fori 
Lexplanations,  etc.J 


BIVEK  AND  HARBOR  WORKS. 


168Y 


Sur.  by  Maj.  Langfltt,  1902,  of  Snake  R.  from 
Lewiston  to  mouth  of  Inmaha  E.;  est.,  J33,690,  03, 
2246-22S4. 

Sur.  by  Lt.  Col.  Roessler,  1905,  of  Snake  R.,  Pitts- 
burg Landing  to  mouth  of  Imnaha  E.;  description 
ofsor.  inol.,  06, 1986. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18, 1191. 

Maps: 

Pine  Tree  Rapids,  77, 1043. 

Pine  Tree  Eapids,  Pivemile  Rapids,  and  Fish 
Hook  Rapids,  on  the  Snake  R.,  showing  positions 
otrs.  removed,  79, 1842. 


Monumental  Eapids,  80,  2296. 
Pelouse  Eapids,  81,  2662;  83,  2662. 
Taxas  Eapids,  81,  2662; 
False  Palouse  Eapids,  82,  2662. 
1st,  2d,  3d,  6th,  and  7th  rapids,  86, 1964. 
Cabinet  Eapids,  86, 1966. 
Yakima  Eegion,  86, 1966. 
Of  Umatilla  Upper  Eapids,  78,  1331. 
Of  Snake  R.,  Eiparia  to  Eureka,  04,  3470. 
Index  map  from  Celilo  to  Pittsburg  Landing,  06, 
1988. 
Photographs  of  dr.  Wallowa,  06, 1986. 


Part  (p),  WW-3  Columbia  River  and  tributaries,  above  Celilo 
Falls  to  mouth  of  the  Snake  River,  Oreg.  and  Wash. 


APPBOPBIATIONS.    (See  p.  1619.) . 

COMMXBCE. 

1907,  7,776  t.;  value,  $450,000;  principally  wheat, 
machinery,  and  general  merchandise,  08,  810. 

2  SS.  placed  in  commission  bet.  Celilo  and  Lewis- 
ton;  rates  reduced  about  20%,  09,  849. 

Open  Eiver  Transportation  Co.  made  14%  re- 
duction in  rates;  reduction  met  by  rail  lines,  10, 
943. 

1911,  16,411 1.;  value,  $671,294;  general  merchan- 
dise, farm  products,  etc.,  18, 1193. 

CONTRACTS. 

1907.  Joseph  Supple,  3  scows,  $9,825:  Tatem  & 
Bowen,  3  hoisting  engines,  $4,221;  O.  F.  Graves, 
gasoline  launch,  $2,285,  08,  2247-48. 

1908.  Willamette  Iron  &  Steel  Co.,  steamboat, 
$55,396,  08,  2247-48. 

ENGINEERS. 

Chief  of  Engineers.  B.,  07,  759;  08,  809;  09, 
848;  10,  942;  11, 999;  18, 1192. 

In  charge: 

Lt.  Col.  S.  W.  Roessler,  1907-08.  B.,  07,  2168; 
08, 2246. 

Maj.  J.  F.  Mclndoe,  1909.    B.,  09,  2213. 

Maj.  Jay  J.  Morrow,  1910-.  B.,  10,  2383;  11, 
2688;  18,2798. 

OPERATIONS. 

1907-08.  Light-draft  SS.  being  constr.;  drill 
scow  constr.  under  app.  by  Washington,  and  re- 
moved from  Umatilla  Rapids  1,206  c.  y.  led^e  r.; 
SB.  Wallowa  operated  under  above-mentioned 
app.  raking  gravel  bars  bet.  Kennewick  and  Priest 
E^ids,  08,  2246. 

1908-09.    SS.  Umatilla  completed  and  placed 


in  commission  Nov.,  1908;  210  drags  made  at  Biggs 
Eapids  and  327  drags  made  and  1,614  t.  bowlders 
removed  from  Homly  Rapids  by  SS.  Umatilla; 
drill  scow  No.  1  removed  from  Umatilla  Rapids 
1,120  c.  y.  bowlders,  09,  2213. 

1909-10.  666  c.  y.  r.  removed  from  Umatilla 
Rapids,  and  276  drags  made  by  SS.  Umatilla  and 
drill  scow  No.  1, 10,  2383-84. 

1910-11.  3,988  c.  y.  r.  blasted,  1,335  drags 
made  with  chan.  rake,  959  t.  r.  placed  on  dams; 
detailed  svunmary  given,  11,  2589. 

1911-18.  Constr.  of  new  dam  begun  at  head  of 
Isld.  No.  6;  4,708  c.  y.  r.  blasted,  1,539  t.  r.  placed 
in  dams:  626  drags  with  chan.  rake  made,  18, 
2799-2800. 

Proj.  about  57%  complete,  13, 1193. 

PHYSICAL  CHABACTEEISTICS. 

This  stretch  of  R.  is  124  m.  1.,  abounded  by 
rapids  and  obstr.,  gravel  shoals,  bowlders,  etc., 
08,  809. 

R.  in  freshet  during  summer  months;  variation 
of  water  surface  about  34'  above  1.  w.,  11, 1000. 

Work  accomplished  resulted  in  imp.  chan. 
through  some  of  the  most  troublesome  shoals,  18, 
1193. 

PROJECTS. 

Act  Mar.  2,  1907,  au.  expend,  of  $400,000,  over 
series  of  years,  in  open  R.  work  in  Columbia  R. 
bet.  Celilo  Falls  and  mouth  of  Snake  R.,  which 
proj.  also  includes  expend,  of  $25,000  app.  by  Wash- 
mgton  for  imp.  of  Umatilla  Rapids  (H.  D.  440,  69th, 
2d),  07,  760. 

SUB  VET. 

Ex.  and  sur.  au.  act  Mar.  3,  1906,  Columbia  R. 
bet.  Celilo  Falls  and  mouth  of  Snake  R.,  Wash.; 
Bs.  by  Lt.  Col.  Roessler,  Mar.  31,  1906,  and  Nov. 
27, 1906;  est.,  $400,000,  with  $30,000  for  an.  mainten. 
(H.  D.  440,  69th,  2d),  07,  768,  2169. 


Part  (q),  WW-2  Columbia  River,  from  mouth  of  Snake  River 
to  Wenatchee,  Wash. 


ENGINEERS. 

Chief  ot  Engineers. 
18, 1267. 


a.,   10,  999;  11,  1066; 


In  charge.    Maj.  C.  W.  Kutz,  18, 1231. 


SURVEY. 

Ex.  and  sur.  au.  act  Mar.  3,  1909.  Bs.byMaj. 
Kutz,  June  9,  1909,  and  July  11,  1911  (unfav.) 
(H.  D.  693,  62d,  2d),  18, 1267. 
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Part  (p),  WW-3        Columbia  River  (upper),  Wash. 


APPBOPBIATIONS.    (Seep.  1619.) 

COMMERCE. 

Description  of,  93, 3382. 

1893,  small  signs  pi  decrease,  93, 3382. 

ENGINEERS. 

CUel  of  Engineers.  R.,  89,  364;  90,  329;  91, 
406;  93, 381;  93,  439;  94,  409;  95,  449. 

In  charge: 

Maj.  W.  A.  Jones,  1888-90.    B.,  90,  3065,  3069. 
Maj.  T.  H.  Handbury,  1890-91.    B.,  90,  3066. 
Capt.  T.  W.  Symons,  1891-95.    B.,  91, 3223;  92, 
2716;  93, 3378;  94, 2593;  95, 3393. 

Assistants: 

J.  C.  Ensign.    B.,  90, 3067. 

J.  G.  Holcombe.    E.,  91, 3230;  98, 2718. 

Wm.  Cuthbert.    B.,  93,3391. 

OPERATIONS. 

1890-91.  Rock  removal  begun  at  Priest  and 
Cabinet  Rapids;  15  ringbolts  and  6  buoys  placed  at 
Priest  Rapids,  91, 3230. 

1891-93.  12,199  c.  y.  r.  bl<isted  and  removed  at 
Cabinet  Rapids,  1,894  c.  y.  r.  removed  at  Rock 
Isld.  Rapids,  98, 2717. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  90, 3069. 

Description  of,  international  boundary  line  to 
mouth  of  Okanogan  R.,  93, 3381. 

Volume  of  water;  current  velocities;  slopes; 
numerous  falls,  rapids,  and  daagerous  rs..  93, 3384. 

Some  of  obstr.  can  not  be  passed  or  made  passable 
by  any  system  of  regulating,  93, 3384. 


List  of  obstr.,  93, 3384. 

Table  of  distances,  93, 3397. 

List  of  bench  marks,  memorandum  of  falls  and 
levels  at  1.  w.  stage,  and  rates  of  flow  of  water  in  most 
rapid  places,  upper  Columbia  R.,  93, 3398,  3399. 

PLANS.    (See  Projects.) 

By  Maj.  Jones.  1890,  opening  to  navigation  reach 
of  R.  inol.  Priest,  Cabinet,  and  Rook  Isld.  Rapids, 
by  means  of  auxiliary  water  power;  est.,  $138,000; 
with  steam  plant,  est.,  $151,000,  90, 3074,  3075. 

FBOJECTS.    (See  Plans.) 

By  Capt.  Symons,  1890,  Rock  Isld.,  Cabinet,  and 
Priest  Rapids,  removal  of  r.  and  putting  in  at  all 
locations  where  they  would  be  convenient  iron  posts 
and  ringbolts  to  which  ascending  boats  could  make 
fast  their  lines  and  wind  themselves  up  over  the 
rapids  with  their  steam  capstans;  est.,  $550,000, 91, 
3224-3225;  98,  2716. 

In  1893  Capt.  Symons  est.  $18,025,000  to  imp.  the 
R.,  international  boundary  line  to  mouth  of 
Okanogan  R.,  93, 3390. 

SURVEYS. 

Sur.  bet.  Wallula  and  British  line  au.  act  Aug.  11, 
1888;  made,  1889,  by  Maj.  Handbury,  90, 3066. 

Sur.  from  head  of  Rook  Isld.  Rapids  to  inter- 
national boundary  line,  made,  1891,  by  Capt. 
Symons,  91, 3232. 

Sur.  of  Columbia  R.,  iatemationdl  boundary  line 
to  Rock  Isld.  Rapids,  au.  act  Sept.  19,  1890;  B. 
by  Capt.  Symons,  1893,  covering  such  a  sur.  to 
mouth  of  Okanogan  R.  only  (see  Projects),  93, 3381. 

Maps.    98, 124, 125, 126, 127, 128, 129. 


Part  (s),  WW-3  Columbia  River,  Rock  Island  Rapids  to  Fos- 
ter Creek  Rapids,  Wash. 


APPROPRIATIONS.    (Seep.  1619.) 

COMMERCE. 

This  portion  of  the  R.  is  a  waterway  of  consider- 
able importance  in  connection  with  the  trans- 
continental RR.  line  known  as  the  Great  Northern, 

96,  3534. 

ENGINEERS. 

Chief  of  Engineers.    B.,  95,  450,  460;  96, 413; 

97,  517. 

In  charge: 

Capt.  T.  W.  Symons,  1895.    B.,  95, 3395,  3634. 
Capt.  H.  Taylor,  1896-97.    B.,  96, 3380;  97, 3455. 

Assistants: 

C.  P.  B .  HaskeU.    B.,  95, 3537. 

P.  G.  Eastwlck.    B.,  96, 3397. 

OPERATIONS. 

1895-96.    4,055  c.  y.  r.  removed,  95, 3398. 
1896-97.    Boom  to  aid  in  lining  up  constr.,  96, 
3381. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  95, 3395,  3534. 

This  part  of  the  R.  is  80  m.  1.,  and-flows  throngh  a 
d.  canyon  having  an  average  fall  of  2.2'  per  m.  In 
1895  the  difficulties  in  the  way  of  navigation  were 
swilt  currents,  loiown  and  unknown  rs.,  and  rapids, 
95, 3395. 

List  of  bench  marks  estab.,  table  showing  dis- 
tances of  prominent  places  from  the  international 
boundary,  from  mouth  ot  Columbia  R.,  and  else- 
where, and  list  of  obstr.  in  the  R.,  96, 3542, 3543. 

PBOJECTS. 

By  Capt.  Symons,  1895,  removal  of  obstr.  rs.  at 
Rocky  Reach,  Methow  Rapids,  and  where  found 
necessary;  and  for  proper  apparatus  lor  lining  up  of 
boats  where  necessary,  95, 3396. 

In  1895  Capt.  Symons  est.  $19,987  to  imp.  tills  part 
of  the  R.,  96,3537. 

SURVEYS. 

Sur.  Rock  Isld.  Rapids  to  Okanogan  R.  au.  act 
Aug.  17,  1894;  made,  1895,  by  Capt.  Symons  (see 
Projects),  96, 3534. 

List  of  bench  marks,  96, 3542. 

Maps.    96, 3542. 


[See  pp.  14-22  fori 
L  explanations,  etc.  J 


RIVER  AND  HARBOR  WORKS. 


1639 


Part  (t),  WW-2 


Columbia  Biver,  between  Wenatchee  and 
Bridgeport,  Wasli. 


APPROPRIATIONS.    (Seep.  1619.) 

ENGINEERS. 

Clilet  of  Engineers.  K.,  07, 798;  08,846;  09, 
888;  10, 991;  11, 1048;  13, 1258. 

In  charge: 

Maj.  H.  M.  Chittenden,  1907-08.  R.,  07,  2226; 
08, 230S. 

Maj.  C.  W.  Kutz,  1909-11.  R.,  09,  2261;  10, 
Z433;  11,2640. 

Maj.  J.  B.  Cavanaugh,  1912-.    R.,  13,  2862. 

Assistant.    Eugene  Biclisecker.    R.,  08,  2305. 

OPERATIONS. 

1907-08.    18,277  o.  y.  r.  removed  at  Methow 


Bapids,  08,  2305. 

1908-09.  5,500  s.  J.  drilled  at  Chelan  Rook.,  09, 
2261. 

1909-10.  Chelan  Book  broken  up  by  blasting, 
but  not  removed  owing  to  h.  w.,  10,  2433. 

1910-11.  15,080  c.  y.  dr.  from  chan.  at  Eutiat 
Bapids;  rs.  removed  by  blasting;  obstr.  removed 
at  Rocky  Beach,  11, 2640. 


1911-13.  44,982  c.  y.  removed  at  Eutiat  Bap- 
ids, 13,  2862. 

PHYSICAL,  CHARACTERISTICS. 

Stretch  of  E.  bet.  Wenatchee  and  Bridgeport, 
Wash.,  about  80  m.  in  1.;  chan.  occupied  by  swift 
currents,  rs.,  and  reefs,  07,  798. 

Variation  in  water  surface  about  20',  09,  888. 

Completed  chan.  is  3,000'  1.,  150'  w.,  and  5'  d.,  13, 
2862. 


PROJECT. 

Act  Mar.  2,  1907,  au.  imp.  bet.  Wenatchee  and 
Bridgeport  by  removal  of  rs.  and  bowlders,  and 
constr.  of  dikes  and  wing  dams;  est.,  $42,000  (H.  D. 
440,  59th,  2d),  07,  798. 

StnRVET. 

Sur.  au.  act  Mar.  3,  1905,  of  Columbia  E.  bet. 
Wenatchee  and  Bridgeport,  Wash.;  R. "      -      -  ■ 
F.  A.  Pope,  Nov.  16, 1905;  est.,  $42,000  (: 
59th,  2d),  07, 801. 


R.  by  1st  Lt. 
00  (H.  D.  440, 


Part  (u),  WW-3 


Columbia  Biver,  between  Bridgeport  and 
Kettle  Falls,  Wash. 


APPROPRIATIONS.    (Seep.  1619.) 

COiMMEBCE. 

Proposed  imp,  intended  to  provide  an  outlet  for 
traffic  from  territory  not  "now"  reached  by  BR. 
will  materially  reduce  cost  of  transportation,  10, 


ENGINEERS. 

Cblet  of  Engineers.  R.,  07, 801;  10,992;  11, 
1049;  13, 1259. 

In  charge: 

Mai.  H.'M.  Chittenden,  07,  780. 

Maj.  C.W.  Kutz,  1910-11.    R.,  10,2434;  11,2640. 

Maj.  J.  B.  Cavanaugh,  191^-.    B.,  13,  2863. 

Assistant.    H.  J.  M.  Baker,  R.,  11,  2641. 

OPERATIONS. 

1910-11.  3  rs.  removed  at  Foster  Creek  Bapids, 
11, 2641. 

1911-13.  Str.  yakima  received  from  State, 
repaired;  1,670c.  y.  r.  removed  at  various  localities, 
13,2863. 


PHYSICAL  CHARACTERISTICS. 

B.  162  m.  1.  at  this  sec,  navigable  at  certain 
stages;  chief  o1)str.  are  rapids  caused  by  immense 
bowlders  and  ledges  of  solid  r.,  10, 992. 

PRIVATE  WORK. 

Washington  turned  over  a  stern-wheel  SS.  for  use 
on  this  work,  11, 2640. 

PROJECT. 

Act  June  25, 1910,  au.  removal  of  rs.  and  bowlders 
to  7';  est.,  $100,000  (H.  D.  440,  59th,  2d),  10,  992. 

SURVEYS. 

Pre.  ex.  au.  act  Mar.  3, 1905,  Wenatchee  to  Kettle 
Falls,  Wash.  R.  by  Maj.  John  Millis,  June  26, 1905; 
sur.  recom.  but  not  made  (H.  D.  440,  69th,  2d),  07, 
801. 

R.  of  sur.  of  Columbia  B.  bet.  Bridgeport  and 
Kettle  Falls,  in  response  to  resol.  of  Committee  on 
Bivers  and  Harbors  of  H.  of  B.  (H.  D.  16,  60th,  2d), 
10, 992. 

Ex.  of  Grand  or  Rickey  Bapids  by  dept.  au.;  est., 
for  imp.,  $48,000,  11,  2641. 


Part  (v),  WW-3       Columbia  Biver,  Clarks  Fork. 


ENGINEERS. 

Chlel  of  Engineers.    R.,  91, 409. 

In  charge.   Capt.   T.  W.   Symons. 


Rh  91, 


Assistant.    Wm.  Cuthbert.    R.,  91,  3254. 


PHYSICAL  CHARACTERISTICS, 

Description  of,  91,  3250. 
SURVEYS. 

Ex.,  international  boundary  line  to  mouth  of 
Big  Blackfoot  B.,  au.  act  Sept.  19,  1890;  made, 
1891,  by  Capt.  Symons  (R.  unfav.),  91, 3250. 
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WW-3(a)     YOUNGS,  LEWIS  AND  CLARK,  AND  SKIPANON 

RIVERS,  OREG. 


ENGINEERS. 

Cblet  of  Engineers.    B.,  81, 332;  8Z,  324. 

In  charge.    Capt.  C.  P.  Powell.    B.,  88,  2714. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  83,  2714. 


FLANS. 

By  Capt.  Powell,  18S1,  to  extend  navigation  on 
Youn'gs,  and  Lewis  and  Clark  Bs.,  to  give  6'  at 
1.  w.  to  the  head  of  tide,  and  to  remove  snags  in 
the  Skipanon;  est.,  120,500,  88,  2716,  2716. 

SURVEY. 

An.  act  Mar.  3,  1881;  made,  1882,  by  Capt.  Pow- 
ell, 88,  2714. 


WW-4(a)    YOUNGS  BAY  CHANNEL,  OREG. 


ENGINEERS. 
Cliiet  ot  Engineers. 


R.,  91,  420,  3376. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91, 3377. 


In  clutrge. 
91, 3377. 


Maj.  T.  H.  Handlraiy,  1891.    B.,      StJBVEY. 


Ex.  au.-act  Sept.  19,  1890;  made,  1890,  by  Mai. 
Handbury  (R,  milav.),  91,  3377. 


WW-5 


LEWIS  AND  CLARK  RIVER,  OREG. 


ENGINEERS. 

Chief  ot  Engineers. 


R.,  91,  421. 
T.   H.   Handbury,   1890-91. 


In  charge.    Maj. 
R.,  91,  3383",  3384. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  91,  3383. 


PLANS. 

By  Maj.  Handbury,  1891,  removing  sand  bars, 
snags,  and  logs;  est.,  $1,200,  91, 3385. 

SURVEY. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Handbury,  91, 3385. 


WW-6(a)      YOUNGS     AND     KLASKUINE     (KLASKANINE) 

RIVERS,  OREG. 


APPROPRIATIONS. 

1890,  Jl,600,  91,  3372. 

ENGINEERS. 

Chief  of  Engineers.    R.,  89,  358;  90,  324;  91, 
419;  98,  393;  93,  456;  94,  418;  95,  466;  96,  405. 

In  charge: 

Capt.  W.  Young,  1889.    R.,  90,  2989,  2991. 
Maj.  T.  H.  Handbury,  1891-93.    R.,  91,  3371; 
98  2839"  93  3527. 
Maj.  j'.  C.  Post, '1894-95.    R.,  94,  2663;  95,  3595. 
Capt.  W.  L.  Fisk,  1895.    B.,  96,  3283. 

Assistant.    J.  S.  Polhemus.    R.,  90,  2992. 


OPERATIONS. 

1890-91.  61  snags  and  logs  cleared  from  chan., 
91,  3.372. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  90,  2992. 

PLANS. 

By  Capt.  Young,  1889,  removal  of  snags,  logs, 
and  similar  obstr.  from  Youngs  and  Klaskanine 
Bs.;  est.,  $1,650,  90,  2993. 

SURVEY. 

Sur.  au.  act  Aug.  11,  1888;  made,  1889,  by  Capt. 
Young  (see  Plans),  90,  2992. 


rSee  pp.  14-22  for"! 
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BIVEE  AND  HAEBOB  WOEKS. 
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WW-30 


CLATSKANIE  RIVER,  OREG. 


APPROPRIATIONS. 

1899,  J13,000,  99,  3247. 
1910,  8,200,10,2411. 
1912,         1,000,13,2831. 


Total,    19,200  (less  S324.53  reverted  to  surplus 
fund,  $18,875.47, 13,  2831). 
COMMEBCE. 

Description  of,  95,  3597;  98, 3050. 

Value  m  1893  est.  at  $500,000,  95,  3598. 

1901,  61,967  t.;  1906, 10,000  t;  1911,  38,942 1.,  13, 
1222. 

Stream  extensively  used  for  logging  purposes; 
there  are  fine  forests  of  fir,  hemloclc,  spruce,  and 
cedar  along  its  banks;  B.  rates  lower  than  RB.,  1 3, 
1222. 

CONTRACTS. 

1901.  Robert  Wakefield,  dr.,  14it  c.  y.,  01, 637, 
3571. 

ENGINEERS. 

Cblet  ot  Engineers.  B.,  95,  467;  98,510;  99, 
595;  00,  672;  01,  637,  640;  03,  658;  03,  616;  04, 
681;  OS,  687;  06,  760,  765;  07,  776;  08,  826;  09, 
866;  10, 961,  968;  11, 1019:  13, 1221. 

In  charge; 

Mai.  J.  C.  Post,  1895.    B.,  96,  3.590. 

Mai.  W.  L.  Fiska898-99.    B.,  98, 3049;  99,3247. 

Capt.  W.  C.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1R99-1900.    B.,  00,  4363. 

Capt.  W.  C.  Langfltt,  1901-05.  B.,  01, 3571;  03, 
2403;  (Maj.)  03,  2318;  04,  3554;  06,  2492. 

Lt.  Col.  S.  W.  Roessler,  1906-08.  B.,  06,  2017; 
07,  2203;  08,  2274. 

Maj.  J.  F.  Mclndoe,  1909-.  B.,  09,  2239;  10, 
2411;  11,  2616;  13,  2831. 

Assistant.    Capt.  Arthur  Williams,  11, 1007. 

LEGAL  PROCEEDINGS. 

Negotiations  to  acquire  title  to  necessary  land, 
00,  4363;  acquired  through  Dept.  ot  Justice,  01, 
3571. 

Deeds  executed  by  city  of  Clats>anie  turning  over 
to  U.  S.  SS.  Chan.  dr.  by  city,  in  accordance  with 
permit  granted  them,  1904,  06,  2492. 

Chan.  dr.  in  1910  by  the  Columbia  Agricultural 
Co.,  deeded  to  TJ.  S.,  1910, 11,  2816. 

OPERATIONS. 

1901-03.  66,864  c.  y.  removed,  completing 
proj.  of  1899,  03,  558,  2403. 

1907-O8.  Chan,  snagged  bet.  Clatskanie  and 
month  and  5,200  c.  y.  removed  from  shoal  below 
Clatskanie,  08,  2274. 

1910-11.  27,261  c.  v.  dr.  from  Clatskanie  to 
RR.  br.,  to  6'  at  1.  w.;  bulkhead  constr.  at  China- 
man Bend;  31  snags  removed  from  chan.,  11,  2616. 


PHYSICAL  CHARACTERISTICS. 

Description  ot,  96,  3597. 

R.  rises  in  the  Nehalem  Mts.  and  enters  Columbia 
R.  70  m.  below  city  of  Portland.  The  principal 
obstr.  up  to  Clatskanie  City,  1896,  were  the  abrupt 
bends  in  the  chan.  and  the  varying  d.  of  from  2  to  6' 
at  1.  w.  The  distance  from  mouth  to  Clatskanie  Is 
3  m.,  and  w.  to  there  about  50  to  60'.    95,  3697. 

Dr.,  1901-02,  increased  d.  2'  and  shortened  dis- 
tance to  Clatskanie  about  4,600',  OS,  2403. 

Chan,  excavated  by  city  of  Clatskanie  across  bend 
at  Beaver  Slough  ettects  a  saving  of  2  m.,  05,  2492. 

Backwater  of  Columbia  E.  during  freshet  times 
raises  R.  to  max.  h.  ot  about  10',  11, 1019. 

Slight  shoaling  near  head  of  navigation,  13,  2831. 

6'  draft  at  1.  w.  can  be  carried,  13, 1222. 

PRIVATE  WORK.    (See  Legal  proceedings.) 

SS.  chan.  excavated  across  bend  in  Beaver  Slough 
by  city  of  Clatskanie;  completed  chan.  to  become 
proper^  of  U.  S.,  06,  2492. 

Out  dr.  across  sharp  bend  in  R.  near  mouth  by 
Columbia  Agricultural  Co.,  under  provision  that 
chan.  should  be  6'  x  40'  x  1,000'  m.  1.  w.;  land  and 
chan.  to  be  deeded  to  the  U.  S.,  09, 2239;  completed, 
10, 2411;  Columbia  Agricultural  Co.  dr.  chan.  from 
mouth  to  below  RR.  br.;  11, 2616. 

PROJECTS. 

By  Capt.  Fisk,  1897,  cutting  short  chan.  across  a 
bend  immediately  below  Manzanillo  and  another 
through  the  bend  alrove  this  point  to  the  first  bend 
below  the  town  of  Clatskanie,  and  dr.  immediately 
below  the  latter  point;  est.,  $13,000,  98,  3049;  99, 
3247. 

Est.,  1900,  R.  could  be  kept  in  good  navigable 
condition  with  $1,600  an.,  00,  4363. 

Act  June  25, 1910,  au.  dr.  chan.  6'  x  40',  Clatskanie 
to  RR.  br.,  and  for  mainten.  of  same;  est.,  $4,200, 
and  $1,000  an.  for  mainten.  (H.  D.  633, 61st,  2d),  10, 
961. 

Act  July  25, 1912,  au.  combined  dr.  and  snag  boat, 
cost  $55,000  for  use  in  connection  with  imp.  ot 
Cowlitz,  Lewis,  and  Clatskanie  Rs.  (H.  D.  28,  62d, 
1st),  13,  1223,  1228. 

SURVEYS. 

Ex.,  mouth  to  Clatskanie,  au.  act  Aug.  17, 1894, 
made,  1895,  by  Maj.  Post  (R.  fav.),  96, 3696. 

Sur.  of  same  locality  au.  act  June  3,  1896,  made, 
1807,  by  Capt.  Fisk  (R.  fav.;  see  Projects),  98, 
3049. 

Ex.  au.  act  Mar.  3,  1905,  made,  1905,  by  Maj. 
Langfltt  (R.  unfav.)  (H.  D.  134,  69th,  1st),  06, 765. 

Au.  act  Mar.  3, 1909,  made,  1909,  by  Maj.  Mclndoe; 
est.,  $4,200,  and  $1,000  an.  for  mamten.  (H.  D.  633 
61st,  2d),  10,  968. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1222. 


WW-26   SCAPPOOSE  BAY  AND  CREEK,  OREG. 


■  COMMEBCE. 

Extensive  tralEc  in  limiber. 
acteristics),  98, 3044. 

ENGINEEBS. 

Chief  ot  Engineers. 


(See  Physical  char- 


Bh  98,  609. 


In  charge.    Maj.  W.  L.  Fisk,  1896-98.    R.,  98, 
3043. 


PHYSICAL  CHARACTERISTICS. 

Description  -  of.  Locality  open  to  li^ht^iraft 
R.  SS.,  1898.  B.  a  mouth  ot  one  otlesser  tributaries 
of  the  Columbia  R.  in  nw.  Oregon.    98,  3043. 

SURVEYS. 

Ex.  of  B.  from  mouth  to  and  incl.  the  lower  part 
of  the  creek  au.  act  June  3,  1899;  made,  1897,  by 
Capt.  Fisk  (R.  unfav.),  98,  3043. 
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WW-30 


WILLAMETTE  RIVER. 


Note.— Imp.  of  this  waterway  bound  up,  in  some  measure,  with  imp.  of  the  Columbia,  into  which 
it  flows. 


Part. 


Title. 


Period. 


Appropria- 
tions. 


Willamette  E.  below  Portland s 

Willamette  B.  above  Portland;  Yamhill,  and  Long  Tom  Es 

Willamette  E.,  Clackamas  Bapids,  Eoss  Isld.,  and  Corvallis  City. 

Willamette  E.,  Willamette  Palls 

Willamette  E.  above  Oregon  City 


See  p.  1616  of  this  Index. 


1870-1912 
1890-1892 
1909-1912 
1892-1893 


Total  (See  also  p.  1616  et  seq.  of  Ihis  Index)  . 


»780,600.00 


300,000.00 


1,080,500.00 


Part  (a),  WW-30 


Willamette  River  and  Columbia  River- 
See  p.  1616. 


Part  (b),  WW-30       Willamette   River   above   Portland,   and 
Yamhill  and  Long  Tom  Rivers,  Oreg. 

(See  pp.  1647  and  1648  of  this  Index.) 
CONTRACTS. 
1873.    J.  Paquet,  wing  dams,  73,  985. 
1875.    Peter  &  F.  X.  Paquet,  wing  dams  and 
removal  of  r.,  76,  ii,  658. 

1877.  Peter  &  F.  X.  Paquet,  wing  dams  and 
r.  removal,  77,  1036.  Grant  &  Stone,  wing  dams, 
77, 1036;  78, 1330. 

1878.  J.  Paquet,  removal  of  r.,  79, 1834. 
1881.    J.  Paquet,  r.  removal,  $7.40  c.  y.,  81, 

2553,2556. 

1896.  Hoimes  &  Nelson,  snag  boat,  $4,860,  97, 
3432. 

1898.  Normille  &  Fastabend  and  McGregor, 
lock  and  dam  constr.,  Yamhill  E.,  earth  excava- 
tion, r.  excavation,  piles,  lumber,  concrete,  st., 
brush,  $59,918,  98,  302,S. 

1903.  B.  C.  Miles,  2,500  c.  y.  r.  delivered  on 
bank  of  Willamette  B.,  $2.25  c.  y.,  03,  2260. 

1904.  Foatherstone  Foundry  &  Machine  Co., 
dr.  machinery  lor  1  dr.,  $12,850;  Joseph  Supple, 
constr.  and  delivering  boat  (hull  and  house  for 
dr.),  $6,350,  04,  3628. 

1905.  Joseph  Supple,  reconstr.  snag  boat, 
$9,200,  06,  2004. 

1908.  Joseph  Paquet,  constr.  fish  ladder, 
$1,326,  09,  2228. 

DOCUMENTS.    (Not  published  in  reports.) 
Maj.  Williamson's  B.  of  Deo.  12, 1870,  71, 901. 

ENGINEERS. 

Chief  ot  Engineers.  R.,  70,  32,  84;  71,  97; 
73, 96;  73, 107;  74, 117;  76, 125;  76, 115;  77, 122; 
78,  137;  79,  181;  80,  238;  81,  326;  S3,  319;  83, 
332;  84,  336;  85,  369;  86,  3.58;  87,  331;  88,  305; 
89,  363;  90,  328;  91,  417;  93,  391;  93,  456;  94, 
417;  95,  465,  468;  96,  404,  406;  97,  506;  98,  604, 
606,  610;  99,  691,  699;  00,  667,  675;  01,  631;  03, 
652;  03,  609;  04,  672,  686;  05,  678;  06,  762;  07, 
768;  08,  818;  09,  866;  10,  961;  11,  1007,  1026;  13, 
1206. 

Boards: 

Board  convened,  Portland,  Greg.,  Sept.  18, 1899, 
under  S.  O.  No.  34,  dated  June  19, 1899,  to  consider 
and  report  upon  advisability  of  acquiring  canal 
and  locks  at  Willamette  Falls.  K.,  00,  4374. 
(Maj .  W.  H.  Heuer,  Capts.  W.  C.  Langfltt  and 
W.W.  Harts.)  ■  '    ' 

Pre.  ex.  opposite  Albany.  R.,  04,  3567.  (See 
Surveys.) 


APPROPRIATIONS. 

1871, 

$16,000,71,97. 

1873, 

3,000,  73, 107. 

1874, 

7,500,  74, 117. 

1875, 

1  25,000,  75, 168,  ii,  765;  76,  ii,  6 

1876, 

20,000,  76, 115,  ii,  660;  77, 123 

1878, 

20,000,  78, 138, 1330. 

1879, 

12,000,  79, 181,  1834. 

1880, 

2  12,000,80,2277. 

1881, 

2  15,000,81,2555. 

1882, 

2  6,000,  83,  2658. 

1884, 

10,000,84,2227. 

1886, 

10,000,  86, 1941. 

1888, 

29,000,  88,  2188. 

1890, 

11,000,90,3063. 

1892, 

2  30,000,93,2837. 

1894, 

2  23,000,95,3593. 

1896, 

2  40,000,96,3283. 

1897, 

2  160,000,  97,  3431. 

1900, 

5,000,01,3664. 

1902, 

68.000,03,2389. 

1904, 

12,000,04,3527. 

1905, 

60,000,06,2472. 

1907, 

60,000,07,2187. 

1909{ 

20,000,09,2228. 

5,000,  10,2399. 

1910, 

60,000,10,2399. 

1911, 

20,000,11,2602. 

1912, 

32,000,13,2813. 

Total, 

780,500 

COMMERCE. 

Eapid  increase  of,  75,  ii,  770;  77, 1035. 

Benefit  of  imp.  to,  79, 1833. 

Obstr.  to  navigation  from  br.  at  Portland,  81, 
2553;  83,  2656. 

List  of  vessels  on  the  Willamette  route,  84,.  2229. 

Description  of  traffic  through  Willamette  Falls 
Canal,  1899.  C.  through  this  region  in  the  future 
would  probably  be  great,  00,  4373,  4379. 

In  Willamette  B.  above  Portland  in  1900, 182,468 
t.  and  47,324  passengers,  01,  632;  in  1904,  332,130  t. 
and  65,947  passengers,  06,  2473;  in  1907,  412,846 
t.  and  41,998  passengers,  08,  618;  in  1911,  875,740 1., 
and  25,282  passengers  carried  by  26  E.  steamers, 
13,  2814. 

Farm  products  raised  on  rich  lands  adjacent  to 
E.  and  logs  and  timber  from  near-by  forests  make 
up  the  C,  08,  618. 

Albany  one  of  the  principal  shipping  points  for 
grain,  hops,  and  produce,  04,  3566. 


1  Called  $7,500,  75, 126,  ii,  770. 


2  Willamette  and  Yamhill  Es. 


["See  pp.  14-22  fori 
Lexplanations,  etc.J 


EIVER  AND   HARBOR  WORKS. 
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Pre.  ex.  bet.  Portland  aad  Oregon  City.  R.,  04, 
3661.    (See  Surveys.) 

Report  of  board  relative  to  imp.  of  canal  and 
locks  at  Willamette  Falls  would  not  injure  opera- 
tions of  mlg.  enterprisesCH.  D.  99,  68th,  3d). 
(Mai.  John  Millis,  Capt.  W.  C.  Langfltt,  and  1st 
Lt.  K.  P.  Johnston),  05,  2497. 

BEBH.  concurs  m  reoom.  of  local  officer,  but  re- 
duce an.  est.  of  160,000  to  140,000,  to  be  applied  as 
conditions  of  R.  indicate  to  be  most  advisable,  11, 
1026.    (See  H.  D.  13,  62d,  1st.) 

In  charge: 

Maj.  R.  S.  Williamson,  1870-71;  70,84.    K,  71, 

905 

liaj. H.M.Robert,  1871-73.  R., 71, 901;  78,984; 
73, 1119;  74,  il,  363. 

Maj.  N.  Michler,  1873-75.  R.,  74,  ii,  367;  75,  ii, 
760:  76,  ii,  634. 

Maj^J.  M.  Wilson,  1875-78.  R.,  76,  ii,  664,  661; 
77, 1026;  78, 132S;  79, 1788. 

Mai.  G.  L.  Gillespie,  1878-81.  R.,  79, 1831;  80, 
2275;  81, 2663. 

Capt.  C.  F.  Powell,  1881-84.  R.,  83,  2654;  83, 
2038*  84  2226. 

Maj.  W.  A.'  Jones,  1884-90.  K,  85,  2424;  86, 
1940;  87,2517,2518;  88,2187;  89,2676,2679. 

Maj.  T.H.Handbury,  1890-93.  R.,  90, 3061;  91, 
3368;  93,  2835;  93, 3522. 

Maj.  J.  C.  Post,  1894-95.    R.,  94,  2659;  95,  3591. 

Capt.  W.  L.  risk,  1896-99.  R.,  96,  3281,  3309; 
97,3429;  (MajO  98,  3025,  3051;  99,3234. 

Capt.  W.  0.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1899-1900.  R.,  00, 4347, 4368, 
4374. 

Capt.  W.  C.  Langfltt,  1901-05.  R.,  01, 3550;  08, 
2388;  (Maj.)  03, 2267;  04,3526,3559,3565;  06,2469. 

Lt.  Col.  S.  W.  Roessler,  1906-09.  R.,  06,  2001; 
07,  2185;  08,  2269;  09,  2225. 

Maj.  J.  F.  Mclndoe,  1910-.  R,  10,  2397;  11, 
2599;  18,2811. 

Assistants: 

Lt.  W.  H.  Heuer.    E.,  70,  90S. 
R.  A.  Habersham,  75,  ii,  768;   76,  il,  634;   78, 
1329.    B.,  79,  1834;  80,  2278;  81,  2556;  83,  2659. 
J.  H.  Cmmlngham.    R.,  96, 3314. 
D.  B.  Ogden.    B.,  98, 3029. 

ESTIMATES.    (See  Estimates  and  Projects.) 
By  Lt.  Heuer,  imp.  of  R.  by  wing  dams,  etc., 

$16,000,  71, 909. 
By  Maj.  Wilson,  cut-offl  and  wing  dams,  $39,600, 

76,ii,  656.    Cut-off  and  wing  dams,  r.  removal,  and 

repairs,  580,000,  77, 1035;  78, 1329. 
By  Maj.  Gillespie,  an.  dr.  and  repairs,  $17,500,  79, 

1833. 

LEGAL  PROCEEDINGS. 

U.S.  atty .  for  Oregon  of  opinion,  in  relation  to  the 
Willamette  Falls  Water  Power  Co.'s  rights,  that 
private  ownership  below  ordinary  h.  w.  and  all 
water  rights  are  held  subject  to  the  rights  of  U.  S. 
for  benefit  of  navigation,  00,  4377,  4407. 

U.S.  atty.  of  opmion  that  U.S.  has  absolute  right 
to  entire  flow  of  waters  of  this  R.  Congress  could 
legally  an.  constr.  of  locks  and  other  structures  at 
Willamette  Falls,  bet.  h.  and  L  w.  mark,  and 
riparian  owners  would  have  no  remedy  as  against 
the  U.  S.  for  any  injury  sustained  (H.  D.  99,  68th, 
3d),  05,  2503. 

LEGISLATION. 

Acts  of  State  of  Oregon  relating  to  the  consti.  of 
canal  and  locks  at  Willamette  Falls,  00, 4412. 

Act  June  13, 1902,  au.  the  Sec.  of  War  to  ascertain 
through  BE.,  or  otherwise,  and  report  to  the  House 
whether  acquisition  of  "present"  canal  and  locks 
at  Willamette  Falls,  or  constr.  of  new  canal  and 
locks  by  U.  S.  would,  by  withdrawing  waters  from 
said  R.,  injure  operations  of  the  mfg.  enterprises 
now  in  operation  or  contemplated;  also  to  ascertain 
through  Dept.  of  Justice  or  otherwise,  whether  the 
Portland  General  Electric  Lidit  Co.,  by  virtue  of 
their  ownership  of  certain  real  property  at  Willa- 
mette Falls,  has  a  legal  right  and  title,  as  against 
the"U.  S.,  for  continued  use  of  waters  of  Willamette 
Falls  in  the  Willamette  R.  for  use  of  mfg.  enter- 


prises located  on  their  property,  whether  such  water 
is  needed  for  navigation  or  not,  what  method  would 
be  necessary  for  U.  S.  to  acquu"e  title  to  such  water 
for  purposes  of  navigation  and  the  measure  of  dam- 
age it  must  pay  to  such  company,  04, 674. 

OBSTRUCTIONS.    (See  Commerce.) 
Willamette  R.  is  more  or  less  obstr.  by  snags,  03, ' 

663. 
List  of  obtsr.  bet.  Portland  and  Oregon  City,  04, 

3560. 

OPERATIONS. 

1858.    450 1.  f.  wing  dams  built,  76,  ii,  657. 

1871-78.  39  snags  removed;  scraper  and  snag 
boat  built,  78, 985. 

1878-73.  2,000  1.  f.  wing  dams  built  and  222 
snags  removed,  73, 1119. 

1873-74.  360 1.  f.  wing  dams  built  and  471  snags 
removed  by  blasting,  74, 117,  ii,  368,  363. 

1874-75.  900  snags  removed  and  overhanging 
trees  out,  76, 125,  ii,  760. 

1876-76.  1,530  1.  f.  wing  dams  built;  12i  c.  y. 
r.  and  707  snags  removed,  76, 115,  ii,  636,  668. 

1876-77.  New  snag  boat  and  4,732  1.  f.  wing 
dams  built;  71i  c.  y.  r.  and  901  snags  removed;  77, 
122  1033  1034 

1877-78.  100  overhanging  trees  cut,  3,840  1.  t. 
wing  dams  built,  and  1,031  snags  removed,  78, 137, 
1326, 1327. 

1878-79.  Snag  boat  repaired;  282  c.  y.  r.  and 
753  snags  removed,  79, 1831,1832. 

1879-80.  586  snags  removed,  700 1.  f.  temporary 
wing  dams  built,  and  scraping  on  6  bars,  80, 2275, 
2278  2288 

1880-81.  1,021  snags  removed,  600  1.  f.  wing 
dams  built,  scraping  on  bars,  and  497  c.  y.  r.  re- 
moved by  blasting  on  Rock  Isld.  Rapids,  81,  326, 
2663,  2557. 

1881-88.  624  snags  removed;  scraping  on  bars, 
88,  2655,  2659. 

1888-83.  913  snags  removed,  scraping  on  bars, 
and  bank  protection  placed,  83, 2038. 

1883-84.    43  snags  removed,  84, 2226. 

1884-85.    1,332  snags  removed,  85, 2426. 

1886-86.  1,192  snags  removed  and  200 1.  f.  wing 
dams  built,  86, 1940. 

1886-87.  100 1.  f.  wing  dams  built  and  396  snags 
removed,  87, 2S17. 

1888-89.  2,364 1.  f .  of  pfle  dike  built;  1,676  1.  f. 
of  bank  revetted;  6,720  c.  y.  of  bank  excavated  and 
810  pUes  driven;  825  snags  removed,  89,  2578. 

1889-90.  Snagging  operations  continued,  90, 
3062. 

1890-91.  36  snags  and  20  overhangmg  trees  re- 
moved, 91, 3368. 

1891-98.    677  snags  removed,  98, 2836. 

1893-93.  About  1,300  logs  and  other  obstr.  re- 
moved, and  dams  aggregating  635 1.  f.  in  1.  built,  93, 
3523. 

1893-94.  Over  1,500  snags  and  other  obstr.  re- 
moved, and  dikes  aggregating  1,162  1.  f.  in  1.  built, 
94, 2660. 

1894r-95.  4,300 1.  f.  revet,  work  constr.,  and  over 
1,000  snags,  etc.,  removed,  96,  3592. 

1895-96.  Nearly  1,000  snags,  etc.,  removed,  96, 
3282. 

1896-97.  New  snag  boat  purchased,  over  1,000 
snags,  etc.,  removed,  and  over  800 1.  f.  dikes  constr. 
andrepaired,  97, 3430-3431. 

1897-98.  Over  1,200  snags,  etc.,  removed,  98, 
3030;  and  8,378 1.  f.  dams  constr.,  98, 3031. 

1898-99.  Over  4,000  snags,  etc.,  removed;  6,530 
1.  f.  dams  constr.  (photographs),  99,  3235. 

1899-00.  Over  3,000  snags,  etc.,  removed;  1,707 
G.  y.  hardpan  blasted  and  scraped  from  the  chan.; 
4.783 1.  f.  dams  constr.,  00, 4348. 

1900-01.  Repairs  to  dams,  constr.  temporary 
wing  dams,  254  snags  and  trees  removed,  and  100 
c.  y .  hardpan  blasted  from  Yamhill  and  Willamette 
Rs.;  lock  and  dam  in  Yamhill  R.  completed  and 
placed  under  operation  and  care,  01,  3650.  Lock 
officially  opened  to  navigation  Sept.  24,  1900,  01, 
3652- 

1901-08.  Snagging  and  drift  removal  was  done 
near  Corvallis  and  a  number  of  troublesome  snags 
and  overhanging  trees  removed  by  blasting  and 
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cutting  from  Yamhill  B.  bet.  Dayton  and  McMinn- 
ville,  03, 2388. 

1903-03.  Repairs  to  dams  and  dikes  and  to 
Corvallis  revet.;  new  dams  oonstr.  at  Candiani  Bar, 
Five  Islds.,  and  at  the  head  of  Lamberts  Slough; 
2,026  snags  removed,  03,  225S-2259.  Gravel  bar  at 
mouth  of  Yamhill  R.  scraped  and  snags  and  trees 
removed  from  chan.  bet.  mouth  and  McMinnville, 
03,2259. 

1903-04.  Sec.  of  bank  revet,  near  Independence 
completed;  repairs  made  to  dams  heretofore  constr.; 
and  gravel  bars  in  mouth  of  Yamhill  E.  scraped 
with  teams,  04, 3526. 

1904r-05.  Bepaixsmadetoexistingdams;  work 
begun  on  unfinished  portion  of  Independence  revet.; 
snagging  and  dr.  in  Willamette  B.;  862  snags  re- 
moved by  snag  boat  Mathloma,  and  22,681  c.  v.  dr. 
by  dipper  dr.  No.l;  pile-driver  plant  repaired,  and 
cut  800'  1.  to  1.  w.  d.  01 4'  dr.  through  shoal  at  mouth 
of  YamhiU  B.,  05, 2470-2471. 

1905-06.  33,494  c.  v.  dr.  bet.  Salem  and  Port- 
land in  Willamette  B.,  blasting  and  snagging  done, 
extension  of  Independence  revet,  completed,  dams 
at  various  points  repaired,  and  dr.  done  at  mouth  of 
Yamhill  B.,  06, 2002-2003. 

1906-07.  36,169  c.  y.  gravel  dr.  from  various 
points  in  upper  Willamette  B.,  1,175  snags  and  trees 
removed  from  E.  by  snag  boat  Mathloma  bs  far  up 
as  Corvallis  and  Harrisburg,  and  66  o.  y.  r.  removed 
from  chan.;  pile  driver  with  repair  crew  constr. 
ternporary  dams  at  head  of  Clackamas  Eapids  and 
at  Carey  Bend,  and  repaired  and  extended  existing 
dams  at  various  points;  repairs  to  Independence 
revet,  begun,  07, 2186. 

1907-08.  29,472  o.  y.  dr.  from  shoal  gravel  bars 
and  2,475  Ci  y.  gravel  removed  by  shovel  and  team; 
877  snags  removed  by  snag  boat  Mathloma  and  19 
removed  by  blasting;  651  trees  cut  from  bank;  6,743 
c.  y.  gravel  dr.  at  Wheatland  revet,  and  on  various 
bars;  existing  dams  extended  and  repaired;  work 
on  constr.  of  revet,  at  Independence  in  progress,  08, 
2260. 

1908-09.  Snag  boat  Mathloma  dr.  38,405  c.  y. 
gravel  on  the  various  bars  in  Willamette  R.,  and 
removed  730  snags  and  trees;  130  c.  y.  r.  placed  in 
Independence  revet.,  09,  2227.  39,174  c.  y.  gravel 
removed  by  dipper  dr.  No.  B,  completing  cuts 
through  several  bars;  pile  driver  and  repair  crew 
made  repairs  to  revet,  at  Wheatland  and  Inde- 
pendence, 09,  2226-2227.  148  snags  and  overhang- 
mg  trees  removed  from  banks  of  Yamhill  B.,  and 
flsh  ladder  built  under  contract,  09,  2227-2228. 

1909-10.  43,058  c.  y.  gravel  removed  from 
shoals  and  bars  by  dr.  Mathloina,  also  26  snags; 
18,087  c.  y.  dr.  from  various  shoals  and  bars  by 
U.  S.  dr.  No.  S;  floating  pile  driver  and  crew  re- 
paired dams  and  revet,  at  Wheatland  and  Inde- 
pendence, driving  piles,  placing  fascines  and  St., 
and  repairing  pavements;  177  snags  removed  by 
hired  labor  and  rowboats,  10,  2398-2399. 

1910-11.  Work  on  Willamette  E.  carried  on 
bet.  Peoria  and  mouth  of  Clackamas  R.,  119  m.; 
combined  dr.  and  snag  boat  Mathloma  removed 
100,316  c.  y.  from  chan.  and  1,302  snags  from  chan. 
and  banks;  43,433  c.  y.  dr.  from  bars  by  dipper  dr. 
Champoeg,:  revet,  and  spur  dike  at  Independence 
repaired  and  Wheatland  Dam  repaired  and  re- 
constr.;  work  begun  on  dam  at  Carey  Bend  and 
530  snags  removed  from  R.  and  bank;  bar  at  mouth 
of  Yamhill  R.  soraped,  11,  2699, 2600-2601.  900c.  y. 
removed  from  bar  at  head  of  ClaSkamas  Rapids 
by  hired  labor  and  plant,  11, 2602. 

1911-13.  Work  was  carried  on  in  Willamette 
and  Yamhill  Rs.  bet.  Peoria  and  Portland,  130  m.; 
combined  dr.  and  snag  boat  Mathloma  removed 
63,966  c.  y.  gravel  from  chan.  at  various  places; 
394  snags  and  919  overhanging  trees  removed  from 
Willamette  R.  and  21  snags  and  270  overhanging 
trees  from  Yamhill  R.;  6,754  c.  y.  dr.  from  various 
bars  by  dr.  Champoeg;  floating  pile  driver  and 
crew  completed  repairs  to  Wheatland  Dam  and  to 
Carey  Bend  Dam;  boat  party  removed  43  snags 
and  26  overhanging  trees  bet.  Corvallis  and  Peoria, 
13,  2811. 

PHYSICAL  CHARACTERISTICS. 

Described,  71,  900;  7S,  ii,  760;  76,  ii,  654,  661; 
89,  2679;  96,  3310. 


Stages  of  water  on  upper  R.,  80,  2279;  81,  2560. 

Description  of  bars,  80,  2281. 

Threatened  cut-ofi  at  Corvallis,  87,  2518. 

B.  flows  mostly  bet.  banks  which  cave  in  alter 
Ireshets,  carrying  in  stumps,  etc.,  96,  3310. 

List  of  towns  on  the  upper  Willamette,  96,  3319. 

Description  of,  opposite  Salem.  The  R.  deflects 
to  the  left  about  50°  just  in  front  of  Salem,  98, 
3062. 

Description  of,  in  vicinity  of  Willamette  Falls, 
00,  4374. 

Physical  features  of  R.,  small  volume  of  water, 
constant  movement  ol  gravel  bed  makes  imprac- 
ticable attainment  of  permanent  and  stable  ^an. 
outlined  in  approv.  proj.,  01, 3553. 

Freshets  in  Willamette  E.,  03,  2388. 

At  Albany  of  recent  years  there  has  been  more  or 
less  scour,  creating  apprehension  among  residents 
that  R.  may  ultimately  cut  a  new  chan.  for  itself, 
leaving  the  town  inland,  04, 3608. 

R.  bank  is  caving  rapidly  below  Independence 
revet.,  07, 2187. 

Variation  of  level  of  w.  surfaces  on  the  Willa- 
mette at  Salem  from  extreme  summer  1.  w.  to 
winter  h.  w.  23',  and  on  Yamhill  below  lock  and 
dam  35',  08,  818. 

Winter  freshets  caused  damage  and  undermining 
at  Independence  revet.,  09,  2226. 

Lower  dam  at  Matheneys  Bar  was  carried  away 
by  freshet,  R.  returning  to  old  chan.,09, 2226. 

Erosion  of  R.  banks,  10, 952. 

PLANS.    (Sec  Estimates  and  Projects.) 
By  Maj.  Wilson,  system  of  dams,  77, 1036. 
By  Maj.  Jones,  protection  of  R.  bank  at  Corvallis 

from  a  cut-off;  est.,  $14,000,  87,  2519. 

PRIVATE  (CORPORATE)  WORK. 

Wing  dams  built  by  the  People's  Transportation 
Co.,  71,  906.  Canal  and  locks  around  the  Falls 
of  the  Willamette  built  by  a  company  aided  by 
the  State  at  a  cost  of  S600,000,  73,  985;  76,  ii,  768. 

Works  of  the  Willamette  Transportation  Co.  at 
Oregon  City,  80,  2281. 

Description  of  canal  and  locks  owned  by  the 
Portland  General  Electric  Co.,  owning  also  the 
water  power  of  Willamette  Falls  and  the  land  on 
both  banks  of  the  R.  in  the  immediate  vicinity. 
Histories  of  the  companies  using  the  falls  tor  power, 
00,  4372-4408. 

92,458  c.  y.  excavated  from  Portland  H.  by  Port- 
land Commission,  03,  2258. 

Pacific  Bridge  Co.,  "Star  Sand  Co.,  Columbia 
Digger  Co.,  and  Nickum  &  Kelly,  operating  under 
permits  granted  by  Sec.  of  War,  have  done  con- 
siderable amount  of  dr.  in  Willamette  B.,  in  vicinity 
of  Boss  Isld.,  removing  126,000  o.  y .  daring  year,  09, 
2228. 

Private  parties  removed  from  Willamette  B.  bet. 
Portland  and  Milwaukee,  243,124  c.  y.  in  1911,  11, 
2602,  and  276,086  in  1912, 13,  2813. 

PROJECTS,    (See  Estimates  and  Plans.) 

By  Maj.  Williamson,  wing  dams,  bulkheads,  etc., 
71, 909. 

By  Maj.  Robert,  removal  of  snags  from  chan.,  71, 
901. 

By  Maj.  Michler,  constr.  of  wing  dams,  the  nar- 
rowmg,  d.,  and  rendering  the  chan.  more  uniform; 
also  the  removal  of  such  ledges  of  r.  and  bowlders  as 
may  be  found  in  the  chan.,  75,  ii,  764. 

By  Mai.  Wilson,  constr.  of  6,000'  of  cut-off  dams 
and  8,000'  of  wing  dams;  also  removal  of  Bissels  and 
Doves  Rocks,  78, 1329. 

Proi.  for  imp.  of  upper  Willamette  R.  bet.  Port- 
land and  Corvallis,  114  m..  adopted  1S70,  and  con- 
sisted in  removal  of  snags  and  imp.  of  chan.  at 
rapids  by  scraping,  removal  of  wreck,  bowlders,  and 
gravel,  and  the  constr.  of  wing  dams,  T'l,  906;  80, 
2284.    From  1871  to  1877  $71,600  app.,  78, 1329. 

In  1878  proj.  submitted  tor  constr.  of  cut-off  and 
win^  dams  above  Corvallis,  constr.  of  new  snag  boat, 
and  imp.  of  rapids  at  Bissels  and  Doves  Rocks;  est., 
$80,000,  78,  1329. 

In  1886  an  aggregate  of  $155,600  having  been  app., 
$29,000  would  be  required  to  complete  proj.,  86, 
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la  1839  Maj.  lones  proposed  imp.  of  reach  bet. 
Portland  and  Oregon  City  by  constr.  of  riprap  dike 
6,000'  1.  to  protect  Willamette  from  d^ris  brought 
down  by  Clackamas  R.,  and  excavation  of  chan. 
with  1.  w.  d.  of  8'  and  a  w.  of  ISO':  est.,  $60,000,  89, 
2S81,  2S82. 

By  Capt.  Fisk,  1896,  imp.  of  E.  from  Portland  to 
Eusene  by  removal  of  obstr.  and  building  of  con- 
trolling works  with  view  to  obtaining  2'  to  12'  in 
various  sections  of  the  R.;  est;,  1131,097,  96,  404, 
3281. 

Summary  of  different  est.  of  cost  of  locks  and  dam 
at  Willamette  Falls,  00,  4379.  Summary  of  dif- 
ferent est.  of  value  of  works  at  1899,  00,  4381. 

BE.,  1S99,  could  not  reoom.  acceptance  of  offer  of 
Portland  General  Electric  Co.  to  sell  its  interest  in 
Willamette  Falls  canal  and  locks  for  $1,200,000,  be- 
lieving that  $456,000  should  be  max.  sum  asked  for. 
Board  recom.  if  water  rights  of  the  company  could 
not  be  purchased  that  U.  S.  should  undertake  to 
build  new  works;  est.,  $450,000.    00,  4381. 

Act  June  13, 1902,  au.  constr.  of  dr.  for  use  on  this 
imp.,  and  app.  $500  for  Long  Tom  R.,  .08,  553. 

m  1904  it  was  recom.  that  Long  Tom  R.  be 
dropped  as  unworthy  of  further  imp.,  04,  3526. 

Revised  proj.,  by  Maj.  Langiitt,  for  imp.  Willa- 
mette R.,  with  view  to  obtaining,  by  dr.  with  aux, 
dam  and  revet,  constr.,  and  by  snagging,  a  1.  w.  d. 
of  2i'  to  3i',  Corvallis  to  Oswego,  and  a  1.  w.  d.  of  12' 
thence  to  Portland;  est.,  $213,600,  04,  3529-3531. 


StmVETS. 

Au.  act  July  11,  1870,  70,  32,  84;  made  by  Lt. 
Heuer,  71,  97.    R.,  71,  906. 

Ex.  by  Maj.  Robert,  1871,  72,  984. 

By  Maj.  Michler,  1876,  76,  ii,  634. 

Ex.  and  sur.  by  Mai.  WUson,  1877-78,  77,  1026; 
78, 1326,  1328. 

Misc.  surs.,  93,  3523. 


Sur.  of  R.,  Portland  to  Eugene,  au.  act  Aug.  17, 
1894;  made,  1896,  by  Capt.  Fisk  (see  Projects),  96, 
3309. 

Sur.  of  R.  opposite  Salem  with  view  to  constr. 
revet,  for  chan.  mainten . ,  au.  act  .Tune  3, 1896;  made, 
1897,  by  Maj.  Fisk  (B.  untav.),  98,  3061. 

Ex.  of  canal  and  locks  at  Willamette  Falls,  with 
view  to  their  condemnation  and  purchase,  au.  act 
Mar.  3, 1899;  made,  1899,  by  Maj.  Fisk  (sur.  recom). 
Sur.  ordered  and  BE.  appointed  (R.  fav.  to  pur- 
chase If  reasonable  price  would  be  accepted,  or  to 
constr.  of  new  works  otherwise).    00,  4368. 

Pre.  ex.  au.  act  June  13,  1902,  bet,  Portland  and 
Oregon  City.  R.,  by  Maj.  Lanefltt,  Aug.  14,  1902, 
and  May  1,  1903;  est.,  $5il00  (H.  D.  604,  68th,  2d) 
04, 6S6, 3659-3560.  BBEH  concurs  in  views  of  local 
officer,  04,  3561. 

Pre.  ex.  au.  act  Jime  13,  1902,  opposite  Albany, 
Oreg.,  with  view  to  ascertaining  whether  a  diver- 
sion of  said  stream  at  that  point  would  result  in 
injury  to  navigation.  R.  by  Maj.  Langiitt,  July  23, 
1902,  and  Apr.  13,  1903:  est.,  $27,000  (H.  D.  476, 
5Sth,  2d),  04,  3664.  BEEH.  concurs  in  recom.  of 
Maj.  Langfltt,  04,  3668. 

Pre.  ex.  au.  act  Mar.  3, 1909.  R.  by  Maj.  Mclndoe, 
Jan.  19  and  Dec.  3,  1910.  No  specific  proj.  recom. 
Est.  $40,000,  to  be  applied  to  snagging,  dr.  and  per- 
manent works,  as  is  considered  most  advisable 
(H.  D.  13,  62d,  1st),  11, 1026. 

Pre.  ex.  and  sur.  au.  act  June  25^  1910,  bet.  Port- 
land and  Oregon  City.  R,  by  Maj.  Mclndoe,  Oct. 
28, 1910,  and  May  17,  1911;  est.,  $24,000,  and  $2,500 
an.  for  mainten.  (H.  D.  438,  62d,  2d),  13, 1231. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
18, 1208. 

Maps(H.  D.  438,  62d,  2d): 
Of  the  upper  Willamette,  77, 1035;  78, 1328. 
98,  3030;  99,  3238;  03,  2260. 
Photographs.    99,  3238;    00,  4350;    Yamhill  E. 
lock  and  dam,  08,  2391. 


Part  (c),  WW-30    Willamette  Biver,  Oreg.  (Clackamas  Rapids, 
Boss  Island,  and  Corvallis  City). 


ENGINIIERS. 

Chief  of  Engineers.    R.,  91, 421;  98,  393. 

In  charge.    Maj.  T.  H.  Handbury,  1892.    R., 
98, 2840,  2842,  2844,  2847. 

PHYSICAL  CHARACTERISTICS. 

Description  of  E.  at  Eoss  Isld.  and  Clackamas 
Rapids,  98, 2842,  2844. 

PLANS. 

By  Maj.  Handbury,  1891,  chan.  14'  x  100'  at  1.  w. 


at  Eoss  Isld.  by  dr.,  closing  chutes,  and  works  of 
contraction;  imp.  at  Clackamas  Rapids  by  removal 
of  old  dam  at  head  of  rapids  and  constr.  of  6,800 1,  f. 
of  dike  for  contraotion  and  direction  of  current; 
imp.  at  Corvallis  by  removal  of  snags  and  similar 
obstr.;  est.,  3138,900,  98,  394. 

SURVEY. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Handbury  (see  Plans),  98, 2842,  2844,  2847. 


Part  (d) j  WW-30    Willamette  Biyer  at  Willamette  Falls,  Oreg. 


APPROPRIATION. 

1910,  $300,000,  10,  2401. 

COMMERCE. 

C.  through  canal  and  locks  at  Ojegon  City,  1909, 
12,411 1.  grain,  flour,  gen.  mdse.,  etc.,  291,000  linear 
ft.  of  piling,  1, 169, 477  ft.  b.  m.  of  lumber  and  logs, 
10^37  passengers,  etc.,  10, 2402. 

With  free  locks  and  consequent  reduction  in  both 
rail  and  water  rates  of  50i|;  per  t.,  the  indirect  savings 
to  producers  would  amount  to  thousands  of  dollars 
an.,  18, 1213. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  10, 954, 968;  11, 1011, 
1026;  18, 1211, 1231. 

In  charge.  Maj.  J.  F.  Mclndoe,  1910-.  R.,  10, 
2401;  11,  2604;  13,  2815. 


LEGISLATION. 

Oregon  passed  an  act,  Feb, 


1909,  app.  $300,000, 


passed  an  act,  Feb.,  1909,  app. 

provided  U.  S.  app.  like  sum  on  or  beibre  Mar.  1, 
1912,  toward  purchase  of  locks,  or  purchase  of  neces- 
sary land  and  constr.  new  canal  and  locks,  10, 955. 
$200,000  deposited  by  Tr.,  State  of  Oregon,  to  credit 
of  Tr.  U.  S.,  and  the  balance  of  $100,000  wiU.  be  incl. 
in  State  tax  levy  for  1913, 18, 1212. 

OPERATIONS. 

1910-1 1.  Work  begun  by  a  field  party  making 
sur.  and  obtaining  data  for  use  in  compiling  report; 
work  completed,  11,2604. 

1911-18.  Report  of  result  of  negotiations  for 
sale  of  right  of  way  on  2  tentative  routes  on  e.  side 
of  E.  submitted  Deo.  4, 1911,  and  supple,  report  tor- 
warded  Dec.  6, 1911.  Latter  report  recom.  present 
locks  on  w.  side  be  acquired  by  condemnation  in- 
stead of  constr.  a  new  canal  and  locks  on  e.  side  of 
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R.,  12,  2815.  Field  work  during  year  consisted  in 
making  surs.  to  obtain  data  necessary  for  prepara- 
tion of  plans  and  ests.  for  future  work,  13,  2816. 

PHYSICAL.  CHABACTEBISTICS. 

Falls  form  an  obstr.  to  navigation  which  could  be 
overcome  only  by  some  method  of  artificial  imp. 
Willamette  Candl  &  Locks  Co.,  incorporated  State 
of  Oregon,  for  purpose  of  constr.  a  canal  and  locks 
on  w.  side  of  falls.  Canal  and  locks  completed,  1873, 
at  acost  of  $450,000,  and  are  "now"  owned  ana  oper- 
ated by  Portland  Railway  Light  &  Power  Co. 
Canal  basin  above  locks  1,250'  1.,  while  thecanaland 
looks  consist  of  flight  of  4  locks  each  40'  x  210*,  and 
having  lilt  of  10'  each.  Concrete  dam.  constr.  along 
crest  of  Rockv  Reef,  and  land  is  ideal  for  power 
sites,  IS,  1211. 

PROJECTS. 

Act  June  25, 1910,  app.  $300,000  for  purchase  of  ex- 
isting locks,  or  for  purchase  of  necessary  lands  and 
constr.  of  new  canal  and  locks,  in  discretion  of  Sec. 
of  War.:  Provided  further,  that,  except  for  acqui- 
sition oflands  andrightofwayandforsurs.,  etc.,  no 
part  of  these  funds  to  be  expend,  until  State  of  Ore- 
gon shall  app.  like  amount  for  same  purpose,  10, 955. 


Sept.  2, 1911,  Sec.  of  War.  approv.  recom.  of  Chief 
of  Engineers  that  constr.  of  new  canal  on  e.  side  of 
R.  be  undertaken,  and  that  necessary  antecedent 
work,  incl.  preparation  of  plans,  acqmsition  oflands 
and  rights  of  way  needed,  etc.,  be  proceeded  with. 
Addl.  report  made  Feb.  10,  1912,  that  U.  S.  offer 
present  owners  the  sum  of  $375,000  for  locks,  canal, 
and  right  of  way  on  w.  side.  This  recom.  approv. 
by  Sec.  of  War  Feb.  15, 1912.  Offer  duly  made  and 
accepted;  transfer  papers  in  course  of  preparation 
by  owners,  the  Portland  Railway  Light  &  Power 
Co.;  abstract  of  title  forwarded  to  U.  S.  atty.  for 
ex.,  13, 1212,  2815-2816. 

Qeneral  plan  of  imp.  to  be  recom.  is  to  obtain  d. 
of  6'  over  lower  sill  of  locks  and  in  the  upper  basin 
(the  available  1.  w.  d.  now  being  about  2'),  and  to 
constr.  a  concrete  wall  dividing  upper  basin  from 
factories  which  use  the  water  for  power  purposes. 
Extent  and  cost  of  imp.  to  depend  upon  action  of 
Congress  on  special  K.  of  Feb.  23, 1910,  13, 1212. 

SUB  VETS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  of  Falls  of 
the  Willamette  at  Oregon  City,  10,  968;  11, 1026; 
13, 1231. 

Cong,  docs.,  etc.,  relating  to  ex.,  surs.,  plans,  etc., 
13, 1213. 


Part  (e),  WW-30 


Willamette  River, 
City.) 


Oreg.     (Above  Oregon 


COMMERCE. 

Description  of,  93,  3530. 

Tonnage,  1892,  70,872 1. 

Imp.  of  R.  above  Oregon  City  recom.,  93,  3530. 

ENGINEERS. 

CUet  of  Engineers.    B.,  93,  457. 

In  charge.    Maj.  T.  H.  Handbury,  1893.    E., 
93,  3529. 

PHTSICAI,  CHABACTEBISTICS. 

Description  of,  93,  3529. 

Rises  m  Cascade  Mts.  and  empties  into  Colum- 
bia R.  98  m.  from  Pacific  Ocean.    For  20  m.  from 


its  mouth  is  navigated  by  ocean-going  boats,  and 
for  about  175  m.,  at  certain  seasons,  by  R.  craft. 

At  extreme  h.  w.  it  discharges  approx.  400,000 
c.  f.  per  second. 

Oregon  City  on  right  bank,  25  m.  above  mouth. 
Near  it  the  stream  has  perpendicular  fall  of  about 
40',  which  is  overcome  by  a  series  of  4  locks  built 
by  State  of  Oregon  about  1873,  93,  3529. 

PRIVATE  WOBK.    (See   Physical  characteris- 
tics.) 

SURVEYS. 

Ex.  of  R.  above  Oregon  City  au.  act  July  13, 
1892;  made  by  Maj.  Handbury  in  that  year  (B. 
fav.),  93,  3529. 


WW-33 


TUALITIN  RIVER,  OREG. 


ENGINEERS. 

Chief  of  Engineers. 

511. 


B.,  89,  357;  95,  467;  98, 


In  charge: 

Capt.  W.  Young,  1888.    B.,  89,  2525. 
Maj.J.C.  Post,  1895.    B.,  9S,  3598. 
Maj.  W.  L.  Fisk,  1898.    B.,  98,  3063. 

OBSTRUCTIONS.    (See    Physical   characteris- 
tics.) 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  89,  2525;  95,  3699;  98,  3064. 

Rises  m  Coast  Range  of  mts.  and  empties  into 
Willamette  R.  about  14  m.  above  Portland. 

Subject  to  freshets  which  flood  surrounding 
country.  In  1895  chan.  obstr.  by  snags,  log  jams, 
rapids,  and  private  dams,  and  also  by  14  brs. 
which  crossed  it  at  various  points  with  single 
spans. 


Dairy  Fork  enters  on  n.  bank  near  Hillsboro, 
and  extends  back  for  about  13  m.  to  Louisignant 
Lake,  a  dry  plain  at  the  time  the  sur.  -of  1897  made, 
95,  3699;  98,  3054. 

PLANS. 

In  1888  Capt.  Young  considered  cost  of  imp.  R. 
greatly  in  excess  of  benefits  to  be  conferred  upon 
Its  C,  89,  2526. 

SURVEYS. 

Ex.  au.  act  Aug.  11,  1888;  made,  1888,  by  Capt. 
Young  (B.  unfav.;  see  Plans),  89, 2525. 

Ex.  to  Hillsboro  and  the  head  of  navigation  au. 
act  Aug.  17,  1894;  made,  1895,  by  Maj.  Post  (B. 
unfav.),  95,  3.598. 

Sur.  of  R.  from  Tualitin  up  to  Gaston,  and  of 
Dairy  Fork  to  Louisignant  Lake,  au.  act  June  3, 
1896;  made,  1897,  by  Capt.  Fisk  (B.  unfav.),  98, 
3053. 
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WW-33 


YAMHILL  RIVER,  OREG. 


Part. 

Title. 

Period. 

Appropriation. 

Yamhill  and  Willamette  Rs 

187a-1900 
1901-1912 

b 

$40,644.49 

Total  (to  which  might  be  added  money  spent  on  Yamhill 
and  Willamette  Rs.  combined — Seep.  1642  of  this  Index). 

40,644.49 

Part  (a),  WW-33        Yamhill  River,  Oreg. 


COMMERCE. 

Important,  75,  ii,  792,  794. 

ENGINEERS. 

Chief  of  Engineers.  B.,  73, 108;  7S,  125;  91, 
421;  93,  455,  467;  94,  417;  9S,  465,  467;  96,  404; 
97, 506;  98,  504;  99,  691;  00,  667. 

In  cbarge: 

Mai.  H.  M.  Robert,  1873.    R.,  74,  ii,  364. 

Maj.  N.  Michler,  1873-75.  R.,  74,  ii,  364;  75, 
ii,  792. 

Maj.  T.  H.  Handbury,  1890-93.  R.,  91,  3381, 
3382;  93,  3522,  3531. 

Maj.  J.  C.  Post,  1894-95.  R.,  94,  2661;  95,  3691, 
3602. 

Capt.  W.  L.  Fisk,  1896-99.  B.,  96,  3281;  97, 
3429;  (Maj.)  98,  3026;  99,  3234. 

Capt.  W.  C.  Langfitt,  1899. 

Capt.  W.  W.  Harts,  1899-.    B.,  00,  4347. 

Assistant.^: 

G.  F.  Cramer,  75,  ii,  792. 
D.  B.  Ogden.    B.,  98,  3029. 

OPERATIONS. 

1892-93.  Over  1,200  snags,  etc.,  removed,  93, 
3524. 

1893-94.  Over  300  snags,  etc.,  removed.  94, 
2661. 

1894r-95.  Over  150  snags,  etc.,  removed,  95, 
3592 

1895-96.    1216  snags,  etc.,  removed,  96, 32S2. 

1896-97.    Some  snagging  done,  97,  3431. 

1897-98.  Constr.  of  loci!:  and  dam  at  Lafayette 
commenced,  98,  3026. 

1898-99.  1,673  c.  y.  dr.  from  month  of  R.;  cof- 
ferdam completed,  lock  pit  pumped  out;  bank 
movement  checked  by  piles;  excavation  for  lock 
pit  completed,  pile  driving  for  foundation  com- 
pleted; laying  of  concrete  begun,  99, 3236. 

1899-00.  Concrete  laying  completed  (total  con- 
crete in  sill  and  foundations,  7,618  c.  y .);  lock  gates, 
etc.,  placed  in  position;  keeper's  house  built;  tim- 
ber revet,  constr.;  dam  constr.  in  progress  (photo- 
graphs), 00,  4349. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  75,  ii,  792,  794,  795;  91,  3381;  93, 
3532;  95,  3602. 

Table  of  distances  and  slope  of  R.,  75,  ii,  793. 

R.  begins  to  be  navigable  at  McMmnville,  county 
seat  of  Yamhill  Coimty,  Oreg.,  distant  17  m.  from 
mouth  of  R.,  93, 3532. 

Mouth  to  McMinnville,  it  is  a  narrow,  tortuous 
«tream.  Chan,  is  sometimes  completely  closed  by 
the  banks  sliding  in  after  being  loosened  by  heavy 
freshets.    95, 3602-3605. 

Table  of  the  fall  of  various  sees,  of  the  R.,  96, 3603. 

Results  of  works  of  imp.  beneficial,  93, 3532. 

Heavy  rains  interfering  with  lock  constr.,  99, 
3237;  00,  4349. 


PLANS. 

By  Maj.  Michler,  1875,  dr.  and  removing  r.  and 
snags,  constr.  of  locks  and  dams  at  navigable  ends, 
similar  to  work  at  Willamette;  est.,  1222,500,  75,  ii, 
796,  798. 

By  Maj.  Handbury,  1891,  removal  of  logs  and  simi- 
lar obstr.;  est.,  83,000,  91,  3383. 

By  Maj.  Post,  1896,  lock  and  dam  at  Lafayette, 
and  removal  of  logs  and  all  other  obstr.  to  provide 
draft  of  3J'  throughout  year  from  mouth  to  McMinn- 
ville; est.,  $69,000,  95,  3604;  96,  3281. 


SURVEYS. 

Ex.  au.,  1873,  73, 108;  made  by  Maj.  Robert,  74, 
ii,  364. 

By  Maj.  Michler,  1875,  75, 125,  ii,  792. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Maj. 
Handbury,  91,  3382. 

Ex.,  mouth  to  McMinnville,  au.  act  July  13, 1892, 
with  view  to  obtaining  slack-water  navigation  by 
lock  and  dam;  unfav.  R.  by  Maj.  Handbury,  1892, 
93,  3531. 

Sur.  up  to  McMinnville  with  view  to  imp.  of  R. 
by  lock  and  dam  or  otherwise  au.  act  Aug.  17, 1894. 
R.  by  Maj.  Post,  1895  (see  Projects),  95,  3602. 

Maps.    95,  3604;  99,  3238. 
Photographs.    99,  3238;  00,  4360. 


Part  (b),  WW-33       Yamhill  River,  Oreg. 


APPROPRIATIONS.! 

1901,  $2,313.40,01,3667. 

1902,  22,479.27,02,2392. 

1903,  4,067.33,03,2263. 

1904,  1,256.21,04,3533. 
1906,  1,274.13,05,2474. 

1906,  1,801.63,06,2005. 

1907,  1,656.14,07,2189. 


1908, 
1909, 
1910, 
1911, 
1912, 


$1,687.10,08,2262. 
1, 188. 66,  09,  2230. 
1,025.89,  10,2400. 

999.20,  11,2603. 

895. 53,  12,  2814. 


Total,  40,644.49 


1  Expend,  under  permanent  indefinite  app.  provided  by  act  July  5, 1884,  as  amended  by  act  Mar.  3, 1909, 
for  operating  and  keeping  in  repair  canals  and  other  public  works. 
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COMMEBCE. 

TrafBc  through  look  and  dam,  1900,  1,742  t.  and 
2,010  passengers,  01,  3557. 

Practical  suspension  of  traffic  since  1902  due  to 
feet  that  Oregon  City  Trans.  Co.  had  taken  its  boats 
tor  use  on  Willamette  B.  and  abandoned  McMinn- 
ville  route  on  account  of  uncertainty  ol  lock  oper- 
ations dining  winter,  04, 675. 

1912,  386.6  t.  and  327  passengers,  13,  2815. 

In  Sept.,  1911,  boat  carrying  freight  and  pssengers 
placed  on  run  bet.  Portland  and  McMinnvQle. 
Although  this  service  was  discontinued  in  Oct.,  it 
is  first  time  in  several  years  that  regular  use  has  been 
made  ol  the  looks.  SS.  traffic  practically  aban- 
poned  since  1902, 13, 1211. 

ENGINEERS. 

Chief  ol  Engineers.  R.,  01, 632;  03,  .554;  03, 
612;  04,  675;  05,  680;  06,  754;  07,  770;  08,  819; 
09,  858;  10,  954;  11, 1010;  18, 1211. 

Boards.  BEBH.  R.  on  ex.  with  view  to  pro- 
longing season  of  navigation,  04,  3569.  (See  Sur- 
veys.) 

In  charge: 

Capt.  W.  C.  Langfltt,  1901-^5.  B.,  01, 3565;  08, 
2390;  (Maj.)  03, 2261;  04,  3532;  05,  2475. 

Lt.  Col.  S.  W.  Boessler,  1906-08.  R.,  06,  2004; 
07,  2188;  08,  2262. 

Maj.  J.  F.  Molndoe,  1909-.  R.,  09,  2229;  10, 
2400;  11,2603;  18,2814. 


OPERATIONS. 

1900-01.  Look  opened  to  navigation  Sept.  24, 
1900.  Crew  employed  during  winter  to  check  scour 
of  banks  and  make  repairs  as  stage  of  B.  and  mate- 
rials at  hand  would  permit,  01, 3656. 

1901-03.  Bepairs  of  damage  caused  to  slopes 
and  revet,  practically  completed,  03, 2390.  A  wind- 
mill and  storage  tank  erected  near  lockmaster's 
dwelling,  03, 2391. 

1903-03.  Minor  repairs  made  to  timbering  to 
prevent  leakage,  and  addl.  st.  placed  along  fa«e  of 


dam;  grounds  and  slopes,  e.  side  of  lock,  graded  and 
sowed,  03, 2261-2262. 

1903-04.  General  repairs  made;  gates,  oper- 
ating gear,  and  lock  building  were  painted,  and 
gravel  walkways  were  laid  in  grounds  in  lieu  of  wood 
to  overcome  flotation  at  b.  w.,  04, 3532. 

1904-05.  Lock,  dam,  adjacent  grounds  and 
general  property  have  been  kept  in  repair,  05, 2474. 

1905-06.  Damage  caused  by  h.  w.  to  paving 
below  dam  repaired,  06, 2005. 

1906-07.  Lock,  dam,  and  adjacent  grounds 
kept  in  repair;  parcel  of  land  bet.  dwelling  house 
and  lock  grounds  purchased,  fenced  in  and  partly 
cleared,  07, 2188. 

1907-08.  Grouting  1,000'  pavement  below 
dam,  and  dam  and  adjacent  ground  repaired,  08, 
2262. 

1908-09.  Lock,  grounds,  and  machinery  kept 
in  repair,  and  fish  ladder  built  over  dam,  09, 2229. 

1909-10.  Lock,  dam,  and  U.  S.  ground  and 
property  kept  in  repair,  10, 2400. 

1910-11.  Lock,  dam,  grounds,  etc.,  kept  in  re- 
pair, 11, 2603. 

1911-13.  Lock  and  dam,  kept  in  repair,  and 
grounds  policed,  18, 2814. 

(Lock  and  dam  opened  to  navigation  entire  year 
except  during  freshets.) 

FHTSICAL  CHARACTERISTICS. 

Yamhill  Lock  situated  on  Yamhill  B.  near 
Lafayette,  Oreg.,  about  8  m.  above  its  junction  with 
the  Willamette  and  some  10  m.  below  town  of 
McMinnville,  the  head  of  SS.  navigation,  01,  3555, 
3556. 

Freshets,  damaging  parts  of  work,  01,  3555,  3556. 

Scour  of  banks,  01,  3556. 

High  water,  06,  2474;  07, 2188;  08, 2262. 

SURVEYS. 

Pre.  ex.  with  view  to  prolonging  season  of  navi- 
gation, au.  act  June  13, 1902.  R.  by  Maj.  Langfitt, 
Mar.  17  and  Sept.  ,18,  1903;  est.,  128,560  (H.  D.  78, 
58th,  2d),  04,  686,  3569.  BERH.  concurs  in  recom. 
ofDO.,  04,  3573,  3575. 

Maps  (photographs),  08, 2391. 


WW-36 


LONG  TOM  RIVER,  OREG. 

(See  p.  1642  this  Index). 


APPROPRIATIONS. 

1899,    1J3,000. 

1902,         2  500, 03,  652. 

Total,      3,500 

COMMEBCE. 

Description  of.  Limited,  but  would  probably  be 
increased  if  stream  were  imp.,  98, 3047.  Shipment 
of  about  300  t.  grain  made  1899-1900,  the  first  ship- 
ment by  B.  in  20  years,  00,  4346. 

ENGINEERS. 

Chief  of  Engineers.  R.,  98,509;  99,590;  00, 
666;  01,  630;  03,  551. 

In  charge: 

Maj.  W.L.  Fisk,  1896-99.    B.,  98, 3045;  99,3233. 
Capt.  W.  C.  Langfitt,  1899;  00,  4346. 
Capt.  W.  W.  Harts,  1900-01.    B.,  00,  4346. 
Capt.  W.  C.  Langfitt,  1901-.    B.,  01,  3549;  08, 
2387. 


OPERATIONS. 

1899-00.  Nearly  1,500  s.  y.  brush  and  1,000 
snags,  etc.,  removed,  00, 4346. 

PHYSICAL  CHARACTEEISTICS. 

Description  of.  Stream  a  tributary  of  the  Willa- 
mette, 80  m.  s.  of  Portland;  122  m.  distant  by  B. 
98, 3045. 

PROJECTS. 

ByMaj.Fisk,  1898.  Removing  overhanging  trees 
from  banks  and  snags  from  the  chan.,  from  the 
mouth  up  to  Monroe,  about  10  m.,  to  secure  navi- 
gable Chan,  on  h.  w.  stages  during  the  rainy  seasons, 
99, 3233. 

Capt.  Langfitt  recom.,  1901,  that  all  further  work 
be  done  in  connection  with  Willamette  and  Yam- 
hill Bs.,  01, 3550. 

SURVEY. 

Ex.,  mouth  to  Monroe,  au.  act  June  3,  1896; 
made,  1807,  by  Capt.  Fisk  (E.  fav.),  98,  3045. 


"■  Trans,  from  app.  for  Willamette  B.  above  Portland,  99,  3234.     See  WW-30,  p.  1642. 
2  Allotted  from  app.  imp.  Willamette  and  Yamhill  Bs.    See  WW-30,  p.  1642. 


r  See  pp.  14-22  for  7 
Lexplanatlons,  etc.J 


EIVER  AND   HAEBOR   WORKS. 
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SANTIAM  RIVER,  OREG. 


COItOIEBCE. 

Limited,  1898,  and  carried  by  the  KRs.,  98, 3048. 

ENGIKTEEBS. 

Chiet  of  Engineers.    B.,  98,  SIO. 

In  cliarge.    Maj.  W.  L.  Fisk,  1896-98.    E.,  98, 
3047. 

OBSTRUCTIONS. 

Navigation  up  the  stream  obstr,  at  Jefferson  by 
2  drawless  brs.,  98, 3048. 


PHYSICAL  CHABACTEEISTICS. 

Description  of.  Tributary  to  the  Willamette, 
about  95  m.  above  Portland,  and  not  navigable  for 
several  months  in  the  year,  98, 3048. 

SUB  VETS. 

Ex.,  Jefferson  to  Willamette  K.,  au.  act  June  3, 
1896;  made,  1897,  by  Capt.  Fisk  (B.  unfav.),  98, 
3047. 


WW-40  CLACKAMAS  RIVER,  OREG. 

SUBVEY. 


ENGINEEBS. 

Chief  of  Engineers.    B.,  89, 357. 

In  charge.    Capt.  W.  Young.    B.,  89, 

PHYSICAL  CHAEACTBBISTICS. 

Description  of,  89,  2524. 


Ex.  au.  act  Aug.  11, 1888;  made, 
Young  (B.  unfav.),  89, 2523. 


;8,  by  Capt. 


WW-41(a)  COLUMBIA  RIVER,  OREG.  AND  WASH.  (Tribu- 
taries below  mouth  of  WUlamette  River.)  (Dredging 
plant.) 


ENGINEERS. 

Chief  of  Engineers.    B.,  01,  640. 

In  charge.    Capt.  W.  C.  Langfltt,  1901-02.    B., 
01,  3575;  03,  2407. 

PHYSICAL,  CHABACTBBISTICS. 

Details  conceminE;  streams  on  wliich  proposed  dr. 
is  to  be  i:sed,  01, 3576. 


PBOJECT. 

Constr.  of  dr.  to  be  used  on  Lewis  and  Cowlitz  Rs. 
Wash.,  and  Clatskanie  B.,  Greg.;  est,  $40,000,  01. 
3576.  ..... 


WW-M 

APPBOPBIATIONS. 

1899,  810,000,99,3248. 

1902,  *4, 750,  03,2320. 

1905,  *5,600,O5, 2495. 

1907,  *2, 500,  07.2207. 

1910,  *2,500, 10,  2414. 

1911,  *2,500,  11,  2620. 

1912,  *2, 500,  13,  2836. 

Total,    30,350 

COOIMERCB. 

Description  of,  9S,  3601;  97, 3471,  3475. 

In  1892, 10,000  t.  of  freight  and  14,000  passengers. 
There  were  iarge  luJiber  shipments  also,  93,  353S. 

In  1893,  valued  at  1119,000,  9S,  3601. 

In  1897,  important  and  growing,  97,  3471. 

Large,  1900,  in  proportion  to  cost  of  an.  mainten., 
00,4366. 

R.  only  means  of  transportation,  except  from 
town  of  Woodland,  07,  778;  but  B.  tralBc  pre- 
ferred because  of  rates,  13, 1228. 

Beneficial  effect  on  rates  from  Woodland,  08, 
828. 

Small  boats  make  regular  trips  above  Woodland 
to  Runyon,  09, 868. 


LEWIS  RIVER,  WASH. 


In  1911,  55,000±  t.,  13,  2837.  R.  transport  un- 
certain at  times,  and  some  freight  is  carried  bv 
teams,  13, 1228. 

CONTRACT. 

1899.  Cascade  Construction  Co.,  dr.  6,246  c.  v.. 
25(|!  c.  y.,  00,  4364. 

ENGINEERS. 

Chief  of  Enghieers.  B.,  84,  342;  85,  372;  93, 
458;  95,  467;  97,  523;  99,  596;  00,  673;  01,  638; 
03,  660;  03,  618;  04,  683;  05,  689;  06,  763;  07, 
777;  08,  827;  09,  867;  10,  964;  11,  1022,  1066;  13, 

In  charge: 

Capt.  C.  F.  PoweU.    E.,  84, 2293. 
Maj.  W.  A.  Jones.    E.,  86, 2444. 
Maj.  T.  H.  Handbury,  1893.    E.,  93, 3533. 
Maj.  J.  C.  Post,  1895.    E.,  9S,  3600. 
Capt.  H.  Taylor,  1897.    B.,  97, 3469, 3473. 
Maj.  Fisk,  1899.    B.,  99,  3248. 
Capt.  W.  0.  Langfltt,  1900;  00, 4345. 
Capt.  W.  W.  Harts  (temporary  charge),  1900. 
B.,  00,  4364. 


*  Allotments. 
30462°— H.  Doc.  740,  63-2 104 
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Capt.  W.  C.  Langfltt,  1901-05.  B.,  01,  3572; 
OS,  2406;  (MaJO  03,  2320;  04,  3S57;  OS,  2496. 

Lt.  Col.  S.  W.  Eoessler,  1906-08.  B.,  06,  2019; 
07,  2206;  08, 2277. 

Maj.  J.  F.  Molndoe,  1909-.  E.,  09,  2241;  10, 
2413;  11,  2619;  13,  2835. 

Assistants: 

lit.  H.  Taylor.    B.,  93, 3535. 

P.  G.  Eastwlok.    B.,  97, 3476. 

OPEBATIONS. 

1899-00.  6,246  c.  y.  dr.;  S  brush  and  r.  dams 
built;  work  in  progress  at  the  Cowley  Bar  Bike, 
the  principal  work,  00,  4364,  4365. 

1900-01.  Dike  at  Cowleys  Bar  completed,  01, 
3572. 

1903-03.  12,960  c.  y.  dr.  and  1,299  snags  re- 
moved, 03,  2320. 

1903-04.    3  days'  dr.,  04, 3557. 

1906-07.  324  snags  recnoved;  143  snags  and 
trees  cut  from  banks,  07,  2206. 

1907-08.    Snags  reaaoved,  08,  2277. 

1908-09.  132  snags  removed;  169  snags  and 
trees  cut  from  bank,  09,  2241. 

1909-10.  88  snags  renoved;  103  snags  and 
trees  cut  from  banks,  10,  2413. 

1910-11.  29,925  c.  y.  dr.,  and  131  snags  and 
other  obstr.  removed,  11,  2619. 

1911-13.  296  snags  and  other  obstr.  removed 
by  U.  S.  boat  and  hired  labor,  13,  2835-36. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 3534;  95,3601;  10,964. 

R.  empties  into  the  Columbia  R.  14  m.  below 
mouth  of  the  Willamette  R.  Etna  is  at  the  mouth 
of  Cedar  Creek,  and  is  about  12  m.  from  mouth  of 
Speliah  Creek.  Above  and  below  the  town  there 
is  a  succession  of  bars  and  pools,  the  number  di- 
minishing downward,  93,  3534.  Lacenter  is  sit- 
uated on  the  East  Fork,  7  m.  by  water  from  the 
Columbia  R.  The  average  rise  and  fall  of  the 
tide  at  this  place  is  14",  95, 3601. 

Rises  in  Cascade  Range;  SJ  m.  from  mouth  there 
is  separation  into  2  branches.  North  Fork,  86±  m. 
1.,  and  South  Fork,  36±  m.  1.,  13, 1226. 

Duration  of  water  elevations  in  1896  at  the  forks 
and  at  Lacenter,  97, 3477. 

Freshets  carrying  considerable  sediment  damag- 
ing works,  00, 4364. 

Max.  draft  to  forks  4',  on  East  Fork  2i',  and  on 
North  Fork,  1',  11, 1023. 

Winter  freshets  vary  from  15  to  20'  in  height, 
except  near  mouth,  where  water  spreads  over 
large  area,  11,1023. 


PLANS. 

In  1883  Capt.  Powell  considered  a  part  of  the  R. 
worthy  of  minor  imp.,  but  that  work  not  a  public 
necessity,  84,  2293. 

In  1884  Maj.  Jones  considered  the  R.  worthy  of 
imp.  at  an.  cost  of  $1,000  for  the  removal  of  snags, 
85,2444. 

PBIVATE  WOEK. 

Considerable  work  done  by  private  parties  and 
by  county  an.  in  protecting  high  banks  at  various 
localities  along  mam  R.  and  North  Fork  as  far  as 
Woodland,  11,  2619. 

PEOJECTS.     • 

By  Capt.  Taylor,  1897,  6'  chan.  in  the  main  R. 
to  the  forks,  and  a  i'  chan.  thence  to  Lacenter  on 
the  East  Fork,  by  training  dikes,  closing  dikes, 
and  supple,  dr.;  est.,  $20,460,  97, 3475;  99, 3248. 

It  was  est.,  1900,  that  $500  would  be  required  an. 
for  mainten.,  00,  4365. 

Act  June  It,  1902,  combined  apps.  for  Cowlitz 
and  Lewis  Rs^  and  extended  Lewis  R.  proj.  to 
incl.  work  on  North  Fork,  03,  2406. 

SUB  VETS. 

Ex.  an.  act  Aug.  2, 1882;  made  by  Capt.  Powell 
(see  Plans),  84,  2293. 

Ex.  au.  act  July  5,  1884;  made  by  Maj.  Jones 
(see  Plans),  85,  2444. 

Ex.  from  its  mouth  to  Speliah  Creek,  au.  act 
July  13,  1892;  made  by  Maj.  Handbury,  1892  (B. 
fav.  for  limited  imp.),  93, 3533. 

Ex.  from  Lacenter  to  its  mouth  for  d.  the  chan. 
and  imp.  navigation,  au.  act  Aug.  17, 1894;  made, 
1895,  by  Maj.  Post.  (B.  fav.),  95, 3600. 

Ex.  of  the  North  Fork  to  Etna,  au.  act  June  3, 
1896;  B.  (fav.)  submitted,  1896,  by  Capt.  Taylor, 
97,  3469. 

Sur.  from  the  Columbia  R.  to  Lacenter,  au.  act 
Jime  3,  1896;  made,  1897,  by  Capt.  Taylor  (see 
Projects),  97, 3473. 

By  Capt.  Langfltt,  1901-02, 03,  2406. 

Pre.  ex.  with  plan  and  est.  of  cost  of  imp.  of 
Lewis  R.,  incl.  North  Fork  and  East  Fork  to 
La  Center,  Wash.,  au.  act  March  3, 1909.  B.,  Maj. 
Mclndoe,  Feb.  2  and  Sept.  8,  1910;  est.,  $61,500, 
and  $6,000  an.  mainten.,  10,  968  (H.  D.  28,  62d, 
1st);  11, 1056. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  11, 1022;  18, 1226. 

Maps.    03,  2320;  04, 3557. 
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APPEOPEIATIONS. 

1880,  $2,000,81,2601. 

1881,  1,000,81,2601. 

1882,  1,000,83,2685. 
1884,  2,000,84,2273. 
1886,  2,000,86,1952. 
1888,  3,000,88,2190. 
1890,  8,000,90,3064. 
1892,  3,000,93,2838. 
1894,  3,000,95,3595. 
1896,  3,000,96,3385. 
1899,  3,000,99,3249. 
1902,  *4, 750,  03,2319. 
1905,  *4, 400,  05,2494. 
1907,  *12, 600,  07,2205. 
1910,  *31,600,  10,2413. 
1912,  3,000,13,2835. 

Total,  87,250,13,2835. 

COMMEBCE. 

Important,  81, 2600. 

Large,  1900,  compared  with  cost  of  an.  mainten., 
00, 4366. 


COWLITZ  RIVER,  WASH. 


Description  of,  06, 762;  11, 1021. 
R.  great  factor  in  regulation  of  RR.  rates  to  con- 
tiguous points,  08, 827. 
Tonnage,  1911,  293,620 1.,  13, 2835. 

CONTEACTS. 

1884.  J.  Kellogg  &  Co.,  oonstr.  of  300'  of  wing 
dam,  85,  2439. 

1907.  Buroham  &  Byrnes  Constr.  &  Contract. 
Co.,  St.,  $2.60  per  o.  y.,  08, 2276. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  80, 241, 242;  81,331; 
83,  323;  S3,  336;  84,  339;  85,  371;  86,  369;  87, 
333;  88,  306;  89,  364;  90,  329;  91,  418;  93,  392; 
93,  456;  94,  417;  95,  466;  96,  415;  97,  520;  98, 
508;  99,  697;  00,  674;  01,  639;  03.  5.59;  03,  617; 
04,682;  05,688;  06,761;  07,776;  08,826,830;  09, 
866,  871;  10, 962,  968;  11, 1020;  13, 1223. 

In  charge; 

Maj.  G.  L.  Gillespie,  1879-82.  B.,  80,  2331;  81, 
2600. 


♦  Allotment. 


r See  pp.  14-22  fori 
Lexplanations,  etc.  J 
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Capt.  C.  F.  PoweU,  1882-85.  R.,  82,  2084;  83, 
2073;  84, 2272. 

Maj.  W.  A.  Jones,  1885-90.  K.,  8S,  2439;  86, 
1962;  87, 2524;  88,  2190;  89,  2589. 

Maj.  T.H.Handbuiy,  1890-93.  B.,  90, 3063;  91, 
3370;  93, 2837;  93, 3526. 

Maj.  J.  C.  Post,  1894-95.    B.,  94,  2662;  9S,  3594. 

Capt.  H.  Taylor,  1896-97.    B.,  96, 3385;  97,3463. 

Maj.  W.  L.  risk,  1898-99.    B.,  98, 3041;  99, 597. 

Capt.  W.  C.  Langfltt,  1899. 

Capt.  W.  W.  Harts,  1899.    R.,  00,  4366. 

Capt.  W.  C.  Langfltt,  1901-05.  B.,  01, 3573;  03, 
2404;  (Maj.)  03,  2319;  04, 3555;  05,  2493. 

Lt.  Col.  S.  W.  Roessler,  1906-08.  B.,  06,  2018; 
07, 2204:  OS,  2275. 

Maj.  J.  r.  Mclndoe,  1909-.  E.,  09,  2240;  10, 
2412;  11, 2618;  13, 2832. 

Assistant.  B.  A.  Habersham.  B.,  80,  2232; 
81, 2601. 

OPERATIONS. 

1880-81.  40  m.  of  R.  cleared  by  removal  of 
snags  and  trees,  81, 2600. 

1881-88.    304  snags  and  trees  removed,  83, 2684. 

1883-83.  483  logs,  snags,  and  trees  removed, 
83,  2073. 

1884-85.  300 1.  f.  wing  dam  built  by  contract, 
85  2439. 

i886-'87.  190  1.  f.  wing  dams  buHt;  315  snags 
removed,  87, 2525. 

1888-89.  281  snags,  9  log  jams,  r.  and  gravel 
cleared  from  the  chan.;  250 1,  f.  of  wing  dams  built, 
89  2590 

1890-91.  1,200  c.  y.  of  gravel  and  156  logs, 
snags,  and  trees  removed  from  chan.  bet.  mouth  and 
Toledo,  91, 3370. 

1891-93.  50  snags  cleared  from  chan.,  and  400 
1.  f.  of  wing  dam  built  at  Toutle  R.  Bar,  93,  2838. 

1893-93.  1,094 1.  f.  wing  dams  built,  and  about 
150  snags,  etc.,  removed,  93, 3526. 

1893-94.  Over  100  snags,  etc.,  removed,  94, 
2662. 

1894-95.  Over  100  snags,  etc.,  removed,  a  large 
r.  removed,  and  2,000 1.  f.  bant  revet,  built,  95, 3594. 

1895-96.  About  500  snags,  etc.,  removed,  and 
bant  revet,  repaired,  96, 3386. 

1896-97.  About  150  snags,  etc.,  removed,  and 
bant  revet,  repaired,  97, 3463,  3464. 

1897-98.  Snagging  done,  and  a  small  wing  dam 
built,  98, 3041. 

1899-00.  Closing  dam  opposite  Toledo  built, 
and  one  under  constr.  below  Toledo;  R.  thoroughly 
snagged  for  20  m.,  00,  4366. 

1903-04.  12,181  c.  y.  dr.,  many  snags  removed, 
849 1.  f.  dikes  constr.,  and  40  snags,  blown  out,  04, 
3556. 

1905-06.    15,000  0.  y.  dr.,  06, 2018. 

1906-07.   62  snags  removed  and  10  snags  and 
trees  cut  from  banks,  07, 2205. 
■  1907-08.    Logs  and  snags  removed,  several  bars 
dr.  to  3'  to  5',  1,150 1. 1.  revet,  built  at  Castleroct  to 
prevent  cut-off,  08, 2275. 

1908-09.  34  snags  and  one  large  r.  removed,  09, 
2240. 


1909-10.  24  snags  removed  and  driftwood  jams 
cleared  from  chan.,  10, 2412. 

1910-11.  24  snags  blasted  and  overhanging 
brush  cleared,  IJ  c.  y.  bucket  purchased,  and  8" 
centrifugal  sand-dr.  plant  Installed,  11, 2(,18. 

1911-13.  85,202  0.  y.  dr.  from  bars;  83  snags 
removed  from  chans.;  js.  rei)aired  at  Keegans  Bar; 
dr.  boat  sank,  afterwards  raised  and  repaired,  13, 
2832, 2834. 

PHYSICAL  CHABACTEBISTICS. 

Results  of  works  of  imp.,  93,  3526;  98,  3041. 

Chans,  changed  by  freshetsin  1896  and  1897, 97, 
3464;  98, 3041. 

H.  stages  damaging  works,  00,  4366. 

Variation  of  d.  on  account  of  freshets,  22',  13, 1224. 

New  chan.  made  by  freshets  below  Castlerock,  07, 
2205. 

R.  rises  in  Cascade  Range,  flows  s.  for  60  m.,  w. 
for  40  m.,  and  empties  into  Columbia  64  m.  above 
its  mouth  and  about  45  m.  below  Portland,  13, 1223. 

PRIVATE  WOBK. 

Cowlitz  Bridge  Co.  and  the  Hurley,  Mason  Co. 
removed  2,386  and  2,616  c.  y .,  resp.,  from  chan.,  1 1, 
2618. 

2,300  0.  y.  gravel  and  1,100  c.  y.  sand  removed  by 
private  parties;  citizens  of  Kelso  and  vicinity 
constr.  4  js.,  13, 2833. 

PBOOnECTS. 

By  Maj.  Gillespie,  1879,  mouth  to  Cowlitz  Land- 
ing, removing  Snags  and  scraping  bars;  est.,  J5,000 
for  first  year,  with  an  an.  expend .  thereafter  of  S2,000, 
80,  2331;  81,2600;  86, 1952;  91,3371;  00,  4366. 

App.  combined  by  act  of  1892  with  those  for  Lewis 
R.,  Wash.,  03,660. 

Act  1907  au.  building  revet,  below  Castlerock,  07, 
2205. 

By  Maj.  Mclndoe,  1908,  plan  for  imp.;  est., 
$22,000,  and  $4,000  an.  for  mainten.  (H.  D.  1167, 
60th,  2d),  09, 871;  act  June  25, 1910,  au.  chan.  4'  d., 
mouth  to  Ostrander,  and  2J'  thence  to  Castlerock, 
by  dr..  10,962. 

By  Maj.  Cavanaugh,  1909,  plan  for  imp.  bet.  Cas- 
tlerock and  head  of  navigation;  est.,  i9;600,  and 
$2,000  an.  mainten.,  10,  968;  act  June  25, 1910,  au. 
chan.  2i'  x  40'  (H.  D.  404,  61st,  2d),  10, 963. 

SURVEYS. 

Au.  act  Mar.  3, 1879;  made  by  Maj.  GDlespie,  1879, 
80  2331 

Minor  surs.,  97, 3464;  00,  4366. 

Ex.  and  sur.  up  to  Castlerock  au.  act  Mar.  2, 1907; 
made,  1908,  by  Maj.  Roessler  and  Maj.  Mclndoe, 
resp.,  (H.  D.  1167,  60th,  2d),  09, 871. 

From  Castlerock  to  head  of  navigation,  au.  act 
Mar.  3,  1909;  made,  1909,  by  Maj.  Cavanaugh  (H. 
D.  404,  61st,  2d),  10,  968. 

A  stadia  and  hydroeraphic  sur.  from  Toledo  to 
Castlerock  begun,  13, 2833. 

Maps.    (H.  D.  1167,  6oth,  2d.) 
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APPROPRIATIONS. 

1907,  $2,500,07,2207. 

1910,  600,  10,  2415. 

1911,  600, 11,  2621. 

Total,  3,600 

COMMlElRCE. 

Principally  towing  oflogs,  07,  779:  13. 1229. 

Not  believed  that  miD.  will  have  any  tendency  to 
reduce  freight  rates,  00, 870. 

1911, 136,000±  t;  6,000  pass.;  other  than  logs,  etc., 
2,600±  t.,  13,  2838. 


GRAYS  RIVEE,  WASH. 


ENGINEERS. 

Chief  of  Engineers.  B.,  91,  421;  07,779;  08, 
829;  09,  869;  10,  966;  11, 1024;  13, 1229. 

BOARDS.    (See  Projects.) 

In  charge; 

Maj.  T.  H.  Handbury,  1890.    B.,  91,  3385. 

Lt.  Col.  S.  W.  Roessler,  1907-08.  B.,  07,  2207; 
08  2278. 

Maj.  J.  P.  Mclndoe,  1908-.  B.,  09,  2242;  10, 
2415;  11,  2621;  13,  2837. 

Maj.  J.  B.  Cavanaugh,  10, 951. 
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Capt.  Arthur  Williams,  10, 951. 
Maj.  Jay  J.  Morrow,  10, 961. 

Assistant.  Capt.  Arthur  WflHams,  09,  856; 
10,  961;  11, 1007. 

OPERATIONS. 

1907-08.  61  snaKsandtreesremovedfromehan.; 
295  trees  out  from  banks,  08,  2278. 

1908-09.  195  snaes  removed;  2,000  c.  y.  gravel 
and  sand  removed  from  bars  by  scraping,  09,  870, 
2242. 

1911-13.    197  snags  and  trees  removed,  18, 2837. 

PHTSICAIi  CHARACTERISTICS. 

Description  of,  91,  3386. 

Worlc  interfered  with  by  storms  and  freshets,  08, 
2278. 

Shoaling  and  depositing  of  logs  and  snags  during 
freshetfl,  lo,  2416. 

Work  accomplished  is  of  material  benefit  to  navi- 
gation, IZ,  2837. 


B.  rises  in  Coast  Bahge,  flows  sw.  30  m..  empties 
Into  estuary  of  Columbia  B.  known  as  Grays  B., 
nearly  opposite  Astoria;  passes  through  dense  for- 
ests before  reaching  lowlands;  1.,  8  m.;  proj.  part 
narrow,  tortuous,  obstr.  by  snsws,  etc.;  town  of 
Grays  B.  8  m.  above  mouth,  IS,  1229. 

PLANS. 

By  Maj.  Handbury,  1891,  removal  of  obstr.,  saags, 
logs,  etc.;  est.,  S2,600,  91,  3387. 

PROJECTS. 

By  BEBH.,  1906,  removal  of  logs,  stumps,  and 
overhanging  trees  and  clearing  chan.  up  to  present 
head  of  navigation  at  Walkers  Landing  (B.  and  H. 
D.  1,  .Wh,  2d).  Proj.  au.  act  Mar.  2,  1907,  which 
app.  12,500,  07, 779. 

SURVEYS. 

Ex.  and  sur.  au.  act  Sept.  19,  1890;  made,  1891, 
by  Maj.  Handbury,  91, 3386. 


WW-68(a)     t>EEP  RIVEB,  WASH.  (Including  Skamokawa  and 

Crooked  Rivers ). 


ENGINEERS. 

Chiet  ot  Engineers.    B.,  91, 420. 

In  charge.    Maj.  T.  H.  Handbury,  1890. 
91,  3378. 


PHTSICAL  CHARACTERISTICS. 

Details,  91, 3378. 

R.,      SURVEY. 

Ex.  au.  act  Sept.  19, 1890;  made  by  Maj.  Hand- 
bury <B.  unfav.)i  91,  3378. 


WW-68(b)       ALAMICUT  (Deep)  RIVER,  WASH. 


ENGINEERS. 
Chlet  ot  Engineers.   R.,  10, 968. 

In  cbaige.   Maj.  J.  F.  Mclndoe,  1910.    10,  951. 


SURVEY. 

Ex.  au  act  Mar.  3,  IMB,  to  main  chan.  of  Cohnnbia 
R.  R.,  Maj.  Mclndoe,  Aug.  16, 1909  (H.  D.  302,  Blst, 
2d)  (unfav.),  10, 968. 


WW-69    BAKERS  AND  WILLAPA  (Slioalwater)  BAYS,  WASH. 

(canal  between). 


COMMERCE!. 

Necessities  of  C,  83, 2727. 

ENGINEERS. 
Cbiet  ot  Engineers.    B.,  81, 332;  83, 324. 

In  charge.   Capt.  C.  F.  Powell,  1882.    R.,83, 
2724. 

Assistant.    B.  A.  Habersham.    R.,  83,  2725. 

PHYSICAL  CHARACTERISTICS. 

Description  of.  Bakers  and  Shoalwater  Bs.,  83, 
2724. 


PLANS. 

By  Capt.  Powell,  1881,  water  communication  via 
.Tohnsons  and  Holmans  Lakes  and  Tarlet  Slough, 
the  canal  part  to  be  40'  w.  at  bottom;  est.,  1512,520, 
83,  2725,  2727. 

SURVEYS. 

Previous  surs.,  83,  2725. 

Au.  act  Mar.  3, 1881;  made,  1881,  by  Capt.  Powell, 
83,  2724. 
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ENGINEERS. 

Cbiet  ot  Engineers 


ttWACO  HARBOR,  WASH. 


B.,  06,  765. 
In  charge.    Maj.  W.  0.  Langfitt,  06,  752. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  for  d.  chan. 


near  H.,  and  near  Sand  Isld.,  to  8'.  R^  Maj.  Lan^ 
fltt.  Mar.  3  and  Nov.  24,  1905;  est.,  $39,000,  md 
tl3,000  an.  mainten.  B.  fav.  Imp.  as  a  military 
necessity  but  not  as  a  measure  of  B.  and  H.  imp. 
(H.  D.  318,  59th,  1st),  06,  765. 

Maps.    (H.  D.  318,  59th,  1st.) 


RIVER  AND  HARBOR  WORKS— PACIFIC  COAST. 


XX.-SEATTLE,  WASH.,  DISTRICT. 
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BIVER  AND   HAEBOE   WOEKS. 
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XX.— SEATTLE,  WASH.,  DISTRICT. 

In  charge  of  U.  S.  Engineer  Office, 
Seattle,  Wash, 
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Pacific  Ocean. 

WlUapaBay  (Sboalwater),  Wash.(l) 

Nasel  R.,  Wash.  (3) 

Bocky  Nemab.  R.,  Wash.  (3) 

Nemah  R.,  Wash.  (3) 

WlUlams  Cr.,  Wash.  (3) 

PaUx  R.,  Wash.  (3) 

Stuart  Slough,  Wash.  (3) 

WUlapa  R.,  Wash.  (3) 

South  Fork  ol  WUlapa  R.,  Wash.  (9) 

Wilson  Cr.,  Wash.  (9) 

North  R.,  Wash.  (3) 

Grays  H.,  Wash.  (1) 

Elk  R.,  Wash.  (13) 

Johns  K.,  Wash.  (13) 

Chehalis  R.,  Wash.  (13) 

Satsop  R.,  Wash.  (13) 

East  Branch,  Satsop  B.,  Wash.  (17) 

Wynooche  R.,  Wash.  (13) 

Wlshkah  R.,  Wash.  (13) 

East  Hoqulam  R.,  Wash.  (33) 

Hoquiam  R.,  Wash.  (13) 

Humpttilips  R.,  Wash.  (13) 

Grays  H.  to  Cape  Flattery,  Wash.  (1) 

Copalis  R.,  Wash.  (1) 

Moclips  R.,  Wash.  (1 ) 

Wreck  Cr.,  Wash.  (1) 

Quiniault  R.,  Wash.  (1) 

Queets  R.,  Wash.  (1) 

Hoh  R.,  Wash.  (1) 

Goodman  Cr.,  Wash.  (1) 

Quillayute  B.,  Wash.  (1) 

Bogachlel  R.,  Wash.  (33) 

Calower  B.,  Wash.  (33) 

Sol  Due  B.,  Wash.  (33) 

Dicky  B.,  Wash.  (1) 

Ozette  B.,  Wash.  (1) 

Suez  B.,  Wash.  (1) 

Cape   Flattery   to    Port   Townsend 

(Straits  of  Juan  Fuca),  Wash.  (1) 
Sekiu  B.,  Wash.  (39) 
Hoko  B.,  Wash.  (39) 
Pysht  B.,  Wash.  (39) 
Elwha  B.,  Wash.  (39) 
Little  B.,  Wash.  (43) 
Dungeness  B.,  Wash.  (39) 
Cblmlkim  B.,  Wash.  (39) 
Hood  Canal,  Wash.  (39) 
QuUcene  B.,  Wash.  (47) 
Docewalllps  B.,  Wash.  (47) 
Duckabush  B.,  Wash.  (47) 
Waketichle  R.,  Wash.  (47) 
Hamahama  B.,  Wash.  (47) 
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Eagle  Cr.,  Wash.  (47) 

LllUwaup  B.,  Wash.  (47) 

Skokomish  R.,  Wash.  (47) 

Union  B.,  Wash.  (47) 

Big  Mission  Cr.,  Wash.  (47) 

Mission  Cr.,  Wash.  (47) 

Tahuyah  B.,  Wash.  (47) 

Dry  Cr.,  Wash.  (47) 

DewatCo  B.,  Wash.  (47) 

Puget  Sound,  Wash. 

Olympla  and  Des  Chutes  B.,  Wash. 

(63) 
NisquaUy  B.,  Wash.  (62) 
Steillacoom,  Wash.  (63) 
Steillacoom  Cr.,  Wash.  (66) 
Tacoma  H.,  Wash.  (63) 
Puyallup  B.,  Wash.  (67) 
Stuck  B.,  Wash.  (68) 
White  B.,  Wash.  (69) 
Hylebos  Cr.,  Wash.  (67) 
Seattle  H.,  Wash.  (63) 
Duwamfsh  B.,  Wash.  (72) 
White  B.,  Wash.  (73) 
Green  B.,  Wash.  (74) 
Black  B.,  Wash.  (73) 
Cedar  B.,  Wash.  (73) 
Sanunamish  B.,  Wash.  (73) 
Everett  H.,  Wash.  (63) 
Snohomish  B.,  Wash.  (79) 
Snoqualmle  E.,  Wash.  (80) 
Skykomlsh  B.,  Wash.  (80) 
Pilchuck  B.,  Wash.  (80) 
Ebey  Slough,  Wash.  (80) 
Steamboat  Slough,  Wash.  (80) 
Stanwood  H.,  Wash.  (63) 
Hat  Slough,  Wash.  (86) 
South  Pass,  Wash.  (86) 
StUaguamlsh  B.,  Wash.  (86) 
West  Pass,  Wash.  (86) 
Skagit  B.,  Wash.  (63) 
Skagit  B.,  Wash.  (Ol) 
Sauk  B.,  Wash.  (93) 
Cascade  B.,  Wash.  (93) 
Baker  B.,  Wash.  (93) 
North  Fork  ot  Skagit  B.,  Wash.  (93) 
Old  Main  B.,  Wash.  (93) 
La  Conner,  Wash.  (62) 
Swlnomlsh  Slough,  Wash.  (98) 
Samlsh  B.,  Wash.  (39) 
Samlsh  R.,  Wash.  (100) 
North  Fork  of  Samlsh  B.,  Wash. 

(100) 
Bellingbam  B.,  Wash.  (39) 
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XX 104  Whatcom  Cr.,  Wash.  (M)3) 
XX  105  NooksackB.,  Wash.  (103) 

List  leaves  coast  and  proceeds  to  the 
interior  watershed  to— 


XX  156  Takeetna  B.,  Alaska.  (151) 
XX 157  Chulltna  B.,  Alaska.  (151) 
XX  158  KahUitna  B.,  Alaska.  (151) 
XX  159  Tenta  B.,  Alaska.  (158) 
XX 160  Skwentua  B.,  Alaska.  (159) 


XX  106  COLT7MBIA  BIVEB 

(above  Snake  B.,  Wash.    See  p.  1616.) 

) 
XX 107  Spokane  B.,  Idaho  and  Wash.  (106 
XX  108  St.  Joe  B.,  Idaho.  (107) 
XX  109  Goeur  de  Alene  B.,  Idaho.  (107) 
XX 110  Pend  O'BeUle  B.,  Idaho  and  Wash. 

(106)    (SeeWW-3) 
XX  111  Clarks  Fork,  Mont,  and  Idaho..(110) 

(See  WW-3) 
XX 113  Kootenai  B.,  Mont,  and  Idaho  (106) 
XX  113  Kettle  B.,  Wash.  (106) 
XX  114  San  Poll  B.,  Wash.  (106) 
XX  115  NespUem  B.,  Wash.  (106) 
XX  116  Okanogan  B.,  Wash.  (106) 
XX  117  Methow  B.,  Wash.  (106) 
XX  118  Stehekln  B.,  Wash.  (106) 
XX  119  Wenatchee  B.,  Wash.  (106) 
XX  ISO  Taklma  B.,  Wash.  (106) 
XX 131  Natches  B.,  Wash.  (130) 
List  now  proceeds  to — 


ALASKAN  WATEBS. 

XX 133  Gulf  of  Alaska,  Alaska.  (1) 
XX 133  Stiklne  B.,  Alaska.  (133) 
XX  134  Taku  B.,  Alaska.  (133) 
XX 135  Alsek  B.,  Alaska.  (133) 
XX  136  Copper  B.,  Alaska.  (133) 
XX  137  Bremner  B.,  Alaska.  (136) 
XX  138  Chittna  B.,  Alaska.  (136) 
XX  139  Tebar  B.,  Alaska.  (138) 
XX  130  Klu  B.,  Alaska.  (138) 
XX 131  Tana  B.,  Alaska.  (138) 
XX  133  Toung  B.,  Alaska.  (138) 
XX  133  NIzlna  B.,  Alaska.  (138) 
XX  134  Lakina  B.,  Alaska.  (138) 
XX  135  Kusk  B.,  Alaska.  (138) 
XX  136  Kotslna  B.,  Alaska.  (136) 
XX  137  Chesmlna  B.,  Alaska.  (136) 
XX  138  Dadlna  B.,  Alaska.  (136) 
XX  139  Nadina  B.,  Alaska.  (136) 
XX  140  KlawasI  B.,  Alaska.  (136) 
XX 141  Slanu  B.,  Alaska.  (136) 
XX  143  Chlstochlna  B.,  Alaska.  (136) 
XX 143  Gakona  B.,  Alaska.  (136) 
XX  144  Gulkana  B.,  Alaska.  (136) 
XX  145  Tazlhia  B.,  Alaska.  (136) 
XX  146  Tonslna  B.,  Alaska.  (136) 
XX  147  Teikell  B.,  Alaska.  (136) 
XX  148  Knlck  B.,  Alaska.  (133) 
XX  149  Matanuska  B.,  (133) 
XX  150  lilttle  Susltna  B.,  Alaska.  (133) 
XX  151  Susltna  B.,  Alaska.  (133) 
XX  153  WUlow  Cr.,  Alaska.  (151) 
XX  153  Kashwina  Cr.,  Alaska.  (151) 
XX  154  Montana  Cr.,  Alaska.  (151) 
XX  155  Sunshhie  Cr.,  Alaska.  (151) 


XX  161  BEHBING  SEA. 

XX  163  Kvlchak  B.,  Alaska.  (161) 

XX  163  Nushagak  B.,  Alaska.  (161) 

XX 164  MulchatnaB.,  Alaska.  (163) 

XX  165  KakhtuI  B.,  Alaska.  (164) 

XX  166  Tlkchlk  B.,  Alaska.  (163) 

XX  167  Toglak,  Alaska.  (161) 

XX  168  Kanektok  B.,  Alaska.  (161) 

XX  169  Eek  B.,  Alaska.  (161) 

XX 170  Kuskoknlm  B.,  Alaska.  (161) 

XX 171  Kwlkli  B.,  Alaska.  (170) 

XX 173  Anyaguk  B.,  Alaska.  (170) 

XX  173  Chulltna  B.,  Alaska.  (170) 

XX  174  Stoney  B.,  Alaska.  (170) 

XX  175  Chagavenapnk  B.,  AlEiska.  (170) 

XX  176  Big  B.,  Alaska.  (170) 

XX  177  South  Fork,  Alaska.  (170) 

XX  178  Chedotlothna  B.,  Alaska.  (170) 

XX 179  North  Fork,  Alaska.  (170) 

XX 180  Takotna  B.,  Alaska.  (170) 

XX 181  Black  B.,  Alaska.  (170) 

XX  183  TukwonUnuk  B.,  Alaska.  (170) 

XX  183  Kugnlik  B.,  Alaska.  (161) 

XX  184  Klnak  B.,  Alaska.  (161) 

XX 185  Azon  B.,  Alaska.  (161) 

XX  186  Manoplknak,  Alaska.  (161) 

XX 187  Kashunuk  B.,  Alaska.  (161) 

XX  188  Yukon  B.,  Alaska.  (161) 

XX  189  Talbiksok  B.,  Alaska.  (188) 

XX  190  Innoko  B.,  Alaska.  (188) 

XX  191  Khotol  B.,  Alaska.  (188) 

XX  193  Xowi  B.,  Alaska.  (188) 

XX  193  Klatsuta  B.,  Alaska.  (188) 

XX 194  Tanana  B.,  Alaska.  (188) 

XX  195  Chltanana  B.,  Alaska.  (194) 

XX  196  Cosna  B.,  Alaska.  (194) 

XX  197  Kantlshna  B.,  Alaska.  (194) 

XX  198  Nenena  B.,  Alaska.  (194) 

XX  199  Wood  B.,  Alaska.  (194) 

XX  300  Delta  B.,  Alaska.  (194) 

XX  301  Healy  B.,  Alaska.  (194) 

XX  303  Goodpaster  B.,  Alaska.  (194) 

XX  303  Salcha  B.,  Alaska.  (194) 

XX  304  Chena  B.,  Alaska.  (194) 

XX  305  Tolovana  B.,  Alaska.  (194) 

XX  306  Charley  B.,  Alaska.  (188) 

XX  307  Tatonduz  B.,  Alaska.  (188) 

XX  308  Nation  B.,  Alaska.  (188) 

XX  309  Kandlk  B.,  Alaska.  (188) 

XX  310  Porcupine  B.,  Alaska.  (188) 

XX  311  Little  Black  B.,  Alaska.  (310) 

XX  313  Black  B.,  Alaska.  (310) 

XX  313  Bat  B.,  Alaska.  (310) 

XX  314  Salmon  Trout  B.,  Alaska.  (310) 

XX  315  Sheenjek  B.,  Alaska.  (310) 

XX  316  Chandlar  B.,  Alaska.  (188) 

XX  317  East  Fork,  Alaska.  (316) 

XX  318  Middle  Fork,  Alaska.  (316) 
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XX  S19  DaU  B.,  Alaska.  (188) 
XX  SSO  Kay  B.,  Alaska.  (188) 
XX  S31  Tozitna  B.,  Alaska.  (188) 
XX  92Z  Cowen  Ct.,  Alaska.  (188) 
XX  S23  Melozitna  B.,  Alaska.  (188) 
XX  324  Koyukuk  B.,  Alaska.  (188) 
XX  235  KanuU  B.,  Alaska.  (224) 
XX  236  Soutll  Fork,  Alaska.  (324) 
XX  227  Nortb  Fork,  Alaska.  (324) 
XX  22S  Jobn  B.,  Alaska.  (334) 
XX  229  Alatna  B.,  Alaska.  (224) 
XX  230  Balza  B.,  Alaska.  (224) 
XX  331  Hosatza  B.,  Alaska.  (224) 
XX  333  Dakll  B.,  Alaska.  (224) 


XX  333  Huslia  B.,  Alaska.  (334) 

XX  234  DagltUu  B.,  Alaska.  (324) 

XX  235  Kateel  B.,  Alaska.  (334) 

XX  236  Glsasa  B.,  Alaska.  (224) 

XX  237  Kaltag  B.,  Alaska.  (188) 

XX  238  Anvlck  B.,  Alaska.  (188) 

XX  339  St.  Michael  Canal,  Alaska.  (161) 

XX  340  Unolalik  B.,  Alaska.  (161) 

XX  241  Ungallk  B.,  Alaska.  (161) 

XX  242  Inglutalik  B.,  Alaska.  (161) 

XX  343  Fish  B.,  Alaska.  (161) 

XX  244  Snake  B.,  Alaska.  (161) 

XX  345  Kobuk  B.,  Alaska.  (Bering  Strait) 

XX  346  Loatak  B.,  Alaska.  (Bering  Strait) 


XX-3(a)     WILLAPA  BAY  (Shoalwater  Bay)  TO  COLUMBIA 

BIYEB,  OBEG. 


COMMEBCE. 

Important,  76,  ii,  674. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  76, 116. 

In  charge: 

Mai.  N.  Michler.    B.,  76,  il,  644. 

Maj.  J.  M.  Wilson.    B.,  76,  li,  672. 

PHYSICAL  CHABACTEBISTICS. 

Described,  76,  ii,  644,  672. 


PLANS. 

By  Maj.  Michler,  1875,  canal  to  connect  Shoal- 
water B.  with  Columbia  E.,  H'  x  65',  with  look  at 
each  end  for  boats  to  pass  at  ordinary  high  tides; 
est.,  J529,279;  at  lowest  I.  w.,  $864,116,  76,  ii,  644. 

By  Maj.  Wilson,  1875,  canal  tor  passage  of  SS. 
drawing  10'  at  ordinary  high  tide;  canal  24,544'  I., 
with  locks  at  each  end;  and  dr.  Chan,  in  Columbia 
R.  and  Shoalwater  B.;  est.,  $768,183,  76,  ii,  673, 
674. 

StXBVEY. 

By  Maj.  Michler,  1875,  76, 116,  ii,  644. 


XX-3 


NASEL  EIVEB,  WASH. 


APPEOPBIATION. 

1892,  $1,500,  93,  3400. 

EXGINEEBS. 

Chief  of  Engineers.    B.,  91, 411 ;  93,  41 1. 

In  charge.    Capt.  T.  W.  Symons,  1890-93.    B., 
91,  3294,  3296;  93,  3399. 

Assistants: 

R.  A.  Habersham.    K.,  91,  3295. 
A.  J.  McMillan.    B.,  91,  3296. 
F.  G.  Eastwick.    B.,  93, 3400. 

OPEBATIONS. 

J  892-93.    E.  cleared  of  snags  obstr.  naviga- 
tion, 93,  3400. 


PHYSICAL  CHABACTEBISTICS. 

Description  of,  91,  3296. 

PBOJECT. 

By  Capt.  Symons,  1891,  imp.  navigation  by  re- 
moval of^snags  and  r.;  est.,  11,500, 91, 3296. 

SUBVBY. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons,  91, 3296. 
Maps.    91, 3296. 


XX-9     WILLAPA      (Shoalwater)     BITEB     AND     HARBOR, 

WASH. 


APPEOPKIATIONS. 

1892,  $18,000,  93,  3404. 
13,350,9-5,3400. 
5,000,99,3260. 
25,000,  07,  2210. 
60,000,  10,2418. 
60,000,  11,  2626. 
75,000,  13,  2842. 


1894, 
1899, 
1907, 
1910, 
1911, 
1912, 


Total,  236,350 

COMMEBCE. 

Description  of,  98, 3089. 

Principal  business  of  IT.  m  1897,  lumber,  oysters, 
and  flsh.  98, 3089. 


Description  of,  with  K.  by  E.  L.  Carpentsr,  ir. 
engr.,  05,  2607. 

1911,  743,681  t.;  769  SS.  and  29  sailing  vessels 
entered  the  H.  during  1911,  13,  2843. 

CONTBACTS. 

1893.  J.  K.  Howard,  dike  constr.— piles,  10* 
1.  f.;  lumber,  $11.75  M  1.;  complete  bolts,  IT*  each; 
spikes  and  wire,  3*0  lb.;  brush,  $2.45  cord;  St.,  66* 
short  t.  ($4,922.49).  D.  D.  Clarke,  dr.,  $3  c.  v 
($10,500),  93,  3403. 

1894.  Rudder  &  Kelley,  removal  of  loe  jam 
($2,176),  96,  3401. 

1895.  C.  O.  Rude,  dr.,  $2.74  c.  y.  ($2,192). 
Dickinson  &  Co.,  dike  constr.— piles,  8J$  c.  y.; 
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lumber,  $11  M  f.;  complete  bolts,  18$  each:  spllres 

iiiw:'s>)X%u'  *'•''  '°'^-  ""^  ''■•  «"*  *■ 

1908.    North  American  Dredeing  Co.,  dr.,  264! 

c.  y.,  08, 2282.  •       •      ■<■ 

1911.    Piiget  Sound  Bridge  &  Dredging  Co., 

5o  o'o9l'^^^  ^-  y-'  """^  odnstr.  dikes  {prices  given), 
1«9  2842. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  85, 2420;  91,3267,3270;  93,3401; 
98,  3089. 

R.  empties  into  Pacific  tbrou^b  Willana  IT.,  about 
25  m.  n.  of  Columbia  R.  Near  its  mouth  it  is  joined 
by  the  North  R.,  which  flows  at  right  angles  into  it. 
Mailboat  Slough  is  a  small  cut-oS  chan.  in  H.    98, 


ENGINEERS. 

Chief  of  Engineers.  R.,  85,  369;  91,  409;  93, 
441;  94,  409;  96,  451;  96,  406;  97,  508;  98,  511, 
523;  99,  699;  00,  676;  01,  641;  08,  562;  03,  620; 
04,  686;  05,  692;  06,  766,  787;  07,  780;  08,  830; 
09,  871;  10,  968,  998;  11, 1026;  18, 1231. 

In  charge: 

Capt.  C.  W.  Powell,  1884-85.    R,  85, 2420. 

Capt.  T.  W.  Symons,  1890-95.  R.,  91,  3266, 
3268;  93,  3402;  94, 259.5;  95. 3399. 

Capt.  H.  Taylor,  1896-1900.  R.,  96,  3325;  97, 
8434;  98,  3058,  3038;  99, 3259;  00, 4463. 

Maj.  John  Millis,  1901-05.  E.,  01,  3577;  03, 
2409;  03,  2323;  04,  3582;  05, 2505. 

Maj.  H.  M.  Chittenden,  1905-08.  R»  06,  2021; 
07, 2209;  08, 2281. 

Maj.  C.  W.  Kutz,  1908=-11.  R.,  09,  2245;  10, 
2417;  11, 2625. 

Maj.  J.  B.  Cavanaugh,  1911-.    R.,  13, 2841. 

Assistants: 

E.  A.  Habersham.    R.,  91,  3267. 

A.  J.  McMillan.    R.,  91, 3271. 

J.  M.  Clapp.    R.,  93,  3404;  96,  3327. 

J.  Zugg.  IB.,  93,  3406;  95,  3402;  96,  3330;  00, 
4465. 

Lt.  M.  L.  Walter,  01,  641. 

E.  L.  Carpenter.    R.,  0.5,  2507. 

Lt.  F.  A.  Pope,  06,  765;  07,  780;  11, 1026;  13, 
1231. 

1st  Lt.  J.  H.  Earle,  09,  871;  10,  96R;  11, 1026. 

Capt.  Arthur  WUliams,  11, 1026;  13, 1231. 

OPERATION.S. 

1893-93.  Dike  at  Mailboat  Slough  completed, 
and  about  1,900  c.  y.  dr.,  93,  3403. 

1893-94.    About  1,300  o.  y.  dr.,  94,  2596. 

1894-95.  Dr.  in  progress  and  also  constr.  and 
repair  of  dikes,  95, 3402. 

1895-96.  Work  of  previous  year  completed, 
96,  3326. 

1896-97.    Minor  repairs  made,  97,  3434. 

1899-00.  Chan,  through  North  R.  jam  cleared; 
dikes  in  Willapa  R.  repaired  and  refilled,  00,  4464. 

1900-01.  Chan,  throiigh  log  jam  in  North  R. 
thoroughly  cleared  and  w.  to  100',  01,  3577. 

1901-03.  General  ex.  of  dikes  near  South  Bend 
made,  03,  2409. 

1903-03.  Mailboat  Slough  Dike  repaired  and 
refilled,  and  Louderback  Slough  Dike  partly  re- 
moved, 03,  2324. 

1903-04.  SI  snags  and  stumps  removed  from 
Nasel  R.,  04,  3582. 

1904-05.    Inspection  of  works,  05,  2506. 

1907-08.    83,400  c.  y.  dr.,  08,  2282. 

1911-13.    476,918  c.  y.  dr.,  13,  2842. 


PLANS.    (See  Projects.) 

Capt.  Powell,  1884,  est.  Sl,600  as  cost  of  clearing 
ibwer  R.  of  snags  and  similar  obstr.,  but  did  not 
consider  such  an  imp.  a  "present"  necessity,  85, 
2422. 

After  sur.  of  Willapa  R.,  1890,  Capt.  Symons  pro- 
posed imp.  of  Willapa  R.  by  d.  shoals  to  secure 
min.  d.  of  8'  at  m.  1.  w.  up  to  Willapa  Citv;  est, 
»31,350,  91,  3267,  3269. 

PROJECTS.    (See  Plans.) 

By  Capt.  Symons,  1892,  closing  Mailboat  Slough 
by  dike  of  piles,  brush,  and  St.,  and  removal  of  bad 
shoal  in  R.  just  below  Willapa  City  by  dr.;  est., 
131,350,  93,  3402. 

By  Capt.  Symons,  1894,  cutting  chan.  through  log 
jam  in  North  R.,  95,  3400. 

In  1897  Capt.  Taylor  est.  380,000  to  further  imp. 
H.,  98,  3090. 

Acts  1894  and  1899  au.  use  of  a  portion  of  funds  for 
this  R.  to  clear  chan.  through  jam  in  North  R.,  99, 
32tiO. 

Act  June  13, 1902,  au.  use  of  balance  of  available 
funds  to  be  expend,  in  repair  and  mainten.  of  existing 
work  and  imp.  North  and  Nasel  Rs.,  0.3,  2323. 

Act  Mar.  2,  1907,  au.  dr.  chan.  12'  x  150'  through 
shoal  bet.  South  Bend  and  Raymond;  est.,  $^,000 
(H.  D.  477,  59th,  1st),  07,  780. 

Act  June  25,  1910,  au.  proj.  for  18',  local  interests 
to  pay  one-half  cost  of  certain  work  at  Raymond; 
conditions  complied  with  (H.  D.  524,  61st,  2d),  11, 
1026,  2626. 

SURVEYS. 

Au.  act  of  Jiily  6, 1884;  made,  1884,  by  Capt.  Pow- 
ell (R.  unfav.)  (see  Plans),  85,  2420. 

Ex.  of  Shoalwater  B.  made,  1890,  by  Capt.  Sy- 
mons (R.  unfav.),  91,  3267. 

Sur.  of  Willapa  R.  au.  act  of  Sept.  19, 1890;  made, 
1891,  by  Oapt.  Symons  (B.  fav.)  (see  Plans),  91, 
3268. 

Sur.  of  mouth  of  R.  and  Mailboat  Slough  au.  act 
June  3, 1896;  made  by  Capt.  Taylor,  1897  (R.  fav.) 
(see  Projects),  98,  3088. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  South  Bend 
to  Raymond,  with  view  to  12'  and  18',  resp.  R.  by 
Maj.  Millis,  June  23, 1905,  and  Jan.  18, 1906;  est  for 
12'  Chan.,  S25,O0O  (H.  D.  477,  59th,  1st),  06, 787. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909,  to  and 
through  Raymond.  R.  by  Maj.  Kutz,  Apr.  19  and 
Oct.  25, 1909;  plan  at  est.  cost  of  1211,132.20  submit- 
ted, provided  local  interests  contribute  one-half  of 
cost  of  dr.  at  city  of  Raymond  (S5,500.24)  (H.  D. 
624,  61st  2d),  10,998. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1232. 

Maps.  (H.  D.  477,  59th,  1st;  H.  D.  524,-  61st,  2d.) 
91,  3268;  96,  3332;  03,  2324;  OS,  2282. 


XX-13 


NORTH  RIVER,  WASH. 


COMMERCIi. 

Description  of,  95, 3485. 

In  1895  est.  4,000,000,000'  of  merchantable  timber 
adjacent  to  the  stream,  95, 3485;  97, 3472. 

ENGINEERS. 

Chief  of  Engineers.   R.,  91,  409;  96,  458;  97, 
623. 

In  charge: 

Capt.  T.  W.  Symons,  1890-95.    R.,  91,  3263, 
3264;  95,  3485. 
Capt.  H.  Taylor,  1897.    R.,  97, 3472. 

Assistants: 

A.  J.  McMillan.    B.,  91, 3266. 
J.  M.  Clapp.    R.,  96, 3486. 


PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 3485. 

Tributary  of  Willapa  H.,  rising  in  the  Coast 
Range.  Has  narrow  bottoms  on  itself  and  tribu- 
tary streams.'  Plows  through  a  hilly  country. 
In  1897  navigation  was  impeded  by  several  riffles 
and  other  obstr.,  95,  3486. 

SURVEYS. 

Au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons  (R.  unfav.),  91, 3266. 

Ex.  from  mouth  to  Willapa  B.  upward  for  25  m. 
au.  act  Aug.  17, 1894;  made,  1896,  by  Capt  Symons 
(R.  fav.),  95,  3486. 

Ex.  au.  act  June  3,  1896;  R.  (fav.)  submitted, 
1896,  by  Capt.  Taylor,  97,  3472. 

Maps.    91, 3265;  96,  3488. 
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XX-13 


GRAYS  HAHBOR,  WASH. 


Part. 

Title. 

Period. 

Appropria- 
tions. 

Grays  H.  and  Bar  Entrance  . . 
Grays  H.  and  Chehalis  R . 

1881-1912 
1890-1912 

$2,660,000 
399,600' 

b 

Total 

•     3,059,500 

Part  (a),  XX-13    Grays  Harbor  and  Bar  Entrance,  Wash. 


APPBOPBIATIONS. 

1896,  120,000,96,3334. 

189r,  350,000,97,3436. 

1899,  285,000,99,3262. 

1900,  50,000,  00,  4470. 

1901,  138,225,01,3580. 

1902,  156,775,03,2412. 
1905,  30,000,05,2509. 
19OT,  200,000,07,2212. 

1908,  300,000,08,2286. 

1909,  100,000,09,2249. 

1910,  75,000,  10,  2420. 

1911,  300,000,  11,  2628. 

1912,  655,000,  la,  2844. 


Total,  2,660,000  (inol.  misc.,  12,660,087.25,  13, 
2844). 
COMMERCE. 

Large  and  increasing;  principally  lumber  export- 
ing, OS,  694,  2610. 

1898, 169,000±  t.;  1903,  459,000±  t.;  1908,  828,000± 
t.;  1911,  710,800±  t.,  IS,  1237. 

So  far  as  known,  U.  S.  imp.  has  not  caused  any 
reduction  in  rates,  13, 1237. 

CONTRACTS. 

1897.  Halfi  &  Kem  Contract  Co.,  j.  constr. 
(piles,  114:  1.  f.;  lumber,  $11  M  t.;  steel  rails,  $40; 
vonwork.  it  lb.;  brasb,  $1.20  c.  y.;  St.,  $1.10  t.}, 
r69,870,  98,  3061. 

1907.  Daniel  Kern,  46  damp  cars,  $400  each, 
08,  2286.  Grays  Harbor  Constr.  Co.,  constr.  of 
wharf  and  trestle,  08, 2286. 

1908.  Independent  Asphalt  Paving  Co.  and 
Northwestern  Contract  Co.,  r.,  $1.65  t.,  08,  2286. 
R.  3.  Stoner,  piling  and  brush  fascines,  prices 
given,  08, 2286;  09, 2248. 

1909.  R.  J.  Stoner,  brush  f^cines,  1,800  cords, 
$3.50  cord,  09,  2248.  Doty  Lumber  &  Shingle  Co., 
piles,  9$  I.  f.,  09, 2249. 

1910.  C.  W.  Green,  fir  piling,  17i(|i  1.  f.;  R.  J. 
Stoner,  2,500  cords  brush  fascines,  $4  cord,  11, 2627. 

1911.  Hercules  Sandstone  Co.,  376,000  t.  St., 
$1,61  t.,  aver,  price;  Ela  &  Kinnear,  2,500  cords 
brash  mscines,  $3.67  cord;  Little  Eock  Limiber 
Co.,  77,725  1.  f.  fir  piling,  15}(f  1.  f.;  A.  A.  Tlbbetts, 
grillage  poles,  3,000  poles  20'  long,  34it;  pole,  1 1, 2628. 

1913.  H.  C.  Minkler,  500  cords  brush  fascines, 
$3.84  cord;  E.  B.  Hamilton,  14,700  1.  f.  piling, 
prices  given;  C.  W.  Green,  600  pillage  poles,  2SJ 
each.  13, 2845.  i 

ENGINEERS. 

Chief  of  Engineers.  B.,  81, 332;  83, 324;  95, 
459;  96,  407;  97,  S09;  98,  812;  99,  600;  00,  678; 
01,  642;  03,  663;  03,  621;  04,  687;  OS,  693;  06, 
767;  07,  781;  08,  831;  09,  873;  10,  970;  11,  1029; 
13,1234. 

Boards: 

Convened,  Portland,  Oreg.,  Sept.  11,  1903,  by 
S.  O.  No.  20,  at  request  of  K.  and  H.  Com.  of  H. 
of  E.,  to  consider  advisability  of  continuing  the 
imp.  or  modifying  plans.  Rs.,  Nov.  7,  1903,  and 
Jan.  28,  1904  (H.  D.  676,  68th,  2d)  (see  Projects; 


(Lt.  Col.  W.  H.  Heuer,  MaJ.  John  MiUis,  Maj.  W.  C. 
Langfitt),  04,  688,  3686,  3697. 

BEEH.  reviewed  B.  of  above  board,  Feb.  15, 
1904  (H.  D.  676,  58th,  2d)  (see  Projects),  04,  688, 


In  cbarge: 

Capt.  C.  r.  Powell,  1881-82.    B.,  83, 2722. 

Capt .  T.  W.  Symons,  1895.    R.,  96, 361 7. 

Capt.  H.  Taylor,  1896-1901.  R.,  96,  3333;  97, 
3436;  98, 3059;  99, 3261;  00,  4468;  01,  3578. 

Maj.  John  MiUis,  1901-05.  R.,  03,  2410;  03, 
2325;  04, 3683;  05, 2508. 

1st  Lt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-09.  B.,  06,  2022: 
(Lt.  CoU  07,  2211;  08,  2283. 

Maj.  C.  W.  Kutz,  1909-11.  E.,  09,  2246;  10, 
2418;  11, 2626. 

Maj.  J.  B.  Cavanaugh,  1912-.    B.,  13, 2843. 

Assistants: 

E.  Q.  Habersham.    B.,  2723. 

J.  M.  Clapp.  B.,  98,  3063;  99,  3263;  00,  4471; 
08  2283 

E.  L.  Carpenter.    B.,  05, 2510;  06, 2023. 

Capt.  P.  A.  Pope,  06,  766;  07,  780;  11,  1026; 
13,  1231. 

1st  Lt.  J.  H.  Earle,  09, 871;  10, 968;  11, 1026. 

Capt;  Arthur  WiUlams,  11, 1026;  13, 1231. 

OPERATIONS. 

1897-98.    J.  constr.  begun,  98,  3060. 

1898-99.  J.  trestle  completed  to  6,162'  outside 
the  h.  w.  line;  foundation  built  to  4,320';  enrock- 
ment  completed  to  above  h.  w.  1.  for  3,620'  (maps), 
99,  3261. 

1899-00.  J.  trestleadvanced2,584';  foundation 
completed  for  3,336';  enrockment  completed  to 
level  of  ordinary  h.  w.  for  addl.  distance  of  3,680' 
(maps),  (photographs),  00,  4468. 

1900-01.  J.  trestle  advanced  3,232',  completed 
foundation  3,200',  completed  enrockment  1,992',  01, 
3579. 

1901-03.  Trestle  advanced  2,096',  foundation 
2,240',  eoroclonent  3,648',  03,  2411. 

1903-03.  Trestle  advanced  720',  foundation 
724',  enrockment  880';  total  enrockment  completed 
about  13,784';  work  discontinued  due  to  exhaustion 
of  app.,  03, 2325. 

1907-08.  Work  started  on  n.  j.,  2,624 1.  f.  under 
constr.,  08,  22S3-2285. 

1908-09.  N.  j.  trestle  and  mattress  completed 
to  proj.  1.  of  10,000',  67,467 1.  St.  placed,  09, 874;  2247. 

1909-10.  62,283 1. St. placed  in n.j.;  69,302o.y. 
dr.  by  U.  S .  plant,  10, 2418-2419. 

1910-11.  Extending  n.  j.,  2,784'  trestle  constr,, 
2,656  1.  f.  mattress  foundations  placed,  56,615  t.  st. 
placed,  11, 2626-2627. 

1911-13.  N.  j.  trestle  and  plant  repaired; 
2,752' trestle  constr.;  163,608 1.  st.  placed  in  j.;  mat- 
tress foundation  placed  for  2,880',  13, 2843-2844. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  8?,  2723;  95, 3517;  98,  3063. 
Entrance  to  H.  from  the  Pacific  Ocean  is  about  45 
m.  n.  of  the  Columbia  R.    H.  is  about  17  m,  1.  and 
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about  14  m.  broad  from  n.  to  s.  A  few  of  tlie  trib- 
utaries entering  the  H.  are  tbe  Satsop,  ChebaUs, 
Wynooohe  Es.,  95,  3517.  Through  the  H.  throat 
IS  a  d.  Chan,  and  bet.  this  and  the  open  sea  is  a  bar 
convex  to  the  sea  and  connected  with  sand  spits 
on  the  2  sides  of  the  H.  throat.  The  chans.  across 
this  bar  in  1895  were  variable  and  shifting,  96, 3333. 

Littoral  current,  description  of,  95, 3620. 

Table  showing  differences  bet.  Grays  H.  and  other 
Hs.  of  the  U.  S.  where  js.  had  been  or  were  being 
constr.  in  1805,  95, 3531. 

Imp.  condition  of  the  bar,  1899, 99, 3265;  00, 4470. 

Tides  and  currents,  99, 3266. 

Scouring  effect  of  j.,  01,  3579;  08,  2411. 

Damage  to  works,  03,  2411;  03,  2326;  04,  3583; 
05,  2508;  06,  2022;  10,  2419. 

Condition  of  works,  d.  of  w.,  etc.,  08,  2411;  03, 
622;  04,  3584;  05,  2508;  06,  2023;  07,  2211;  08, 
2284;  09,  2247;  10, 2419. 

Spruce  and  fir  piles  attacked  by  teredo;  hemlock 
piles  sound,  10, 2419. 

Winter  storms,  1912,  did  considerable  damage  to 
j.  trestle,  13, 1238,  2843-2844. 
'    Shoaling,  outer  bar;  controlling  d.  at  outer  bar, 
17',  m.  1.  w.,  13, 1236,  2843-2844. 

PRIVATE  WORK. 

I/and  tor  approach  and  operating  plait  donated 
to  U.  S.  by  local  interests,  13, 1235. 

PROJECTS. 

In  1895  Capt.  Symons  est.  12,363,309  to  constr  2  js. 
for  the  imp.  of  the  H.,  95, 3633. 

By  Capt.  Symons,  1895,  for  a  single  j.  of  rubblest. 
built  above  h.  1. 1.  to  extend  out  to  sea  from  a  point 
on  the  s.  side  of  the  H.  throat  for  about  3|  m.,  to  con- 
centrate the  ebb  and  flood  waters  upon  the  bar  to 
obtain  24'  across  the  bar;  est.,  ?1,000,000,  96,  3333. 

BE.,  convened,  1903,  under  S.  0.  No.  20,  proposed 
24'  across  bar  by  extending  s.  j.  to  1.  orig.  contem- 


pLited  (18,200')  at  cost  of  1557,360.10,  by  constr.  a  n. 
J.,  and  protectmg  n.  shore  at  cost  of  1608,000;  total, 
$1,065,360.10.  Approx.  est.  for  building  u.  j.  ts  far 
out  as  s.  j.  of  $2,334,818,  also  presented.  Frdj.  re- 
viewed by  BEEH.;  of  opinion  that  cost  involved 
by  proposed  j.  proj.  too  great,  and  that  desired  re- 
sulfe  could  be  obtained  at  ^  much  reduced  cost  by 
dr.,  04,  688,  3686,  3689,  3697. 

Proj.  eiilarged,  act  Mar.  2, 1907;  au.  j.  on  n.  side 
of  H.  throat,  extending  out  to  sea  9,000'  from  ocean 
h.  w.  line;  est.,  $600,000  (E.  and  H.  Com.  D.  2, 
59th,  2d),  07, 782. 

Act  June  25, 1910,  further  extended  proj.  by  pro- 
viding for  extension  of  n.  j.  7,000',  thus  brmging 
end  of  j.  opposite  existing  end  of  s.  j.,  to  be  built  up 
to  height  01  mid  tide  with  a  w.  at  crest  of  8';  est., 
$1,030,000,  in  accordance  with  plan  of  BEEH.  (ft. 
and  H.  Com.  D.  29,  61st,  2d),  10,  971. 

SURVEYS. 

Ex.  au.  act  Mar.  3, 1881;  made,  by  Capt.  Powell 
(R.  fav.),  83, 2722. 

List  of  surs.  made'  of  the  H.,  95, 3520. 

Sur.  of  the  H.,  its  bar  and  entrance,  for  imp,  of  the 
chans.  au.  act  Aug.  17,  1894;  made,  1895,  by  Capt. 
Symons  (see  Projects),  95, 3517, 

Sur.  of  the  bw,  by  Capt.  Taylor,  1898,  98, 3060. 

By  Maj.  MiUis,  1901,  01,  3579;  1902,  08,  2326; 
1904,  05,  2508. 

By  Maj.  Kutz,  1909,  09,  2247;  1910,  10,  2419; 
1911  11  2627 

Bv  Maj.  Cavanaugh,  1912,  18,  2844. 

Minor  surs.,  98, 3060}  00,  4470,  4475. 

(See  Boards  and  Projects.) 

Pre.  sur.  for  location  of  n.  j.,  07, 782,  2211. 

Minor  sur.  made  shows  a  narrow  chan.  19'  d., 
m.  1.  w.,  ne.  of  best  chan.,  1 8,  2844. 

Ciong.  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1235. 

Mans.  95,  3532;  98,  3064;  99,  3266;  03,  2412; 
03,2326;  08,2286;  09,2248;  10,2420;  13,2844. 


Part  (b),  XX      Grays  Harbor  and  Chehalis  River,  Wash. 


APPROPRIATIONS. 

S50,000,  93,  3408. 

25,000,95,3405. 

60,000,03,2413. 

30,000,05,2512. 
177,000,  07,  2213. 
*25,000,  09,  2250. 

32,500,  10,2422. 
110,000,11,2629. 


If95, 
1902, 
1905, 
1907, 
1909, 
1910, 
1911, 

Total,  399,500  (inel.    misc.,    $389,530.05,     18, 
2847). 

COIUOUERCE. 

12,000  t.  limiber,  flsh,  machinery,  etc.,  1906, 07, 
2213. 

Waterway  extensively  used  for  floatmg  saw  logs, 
07, 7R4.  ^      , 

Diagram  of  relations  of  app.,  tonnage,  and  valua- 
tion, 11,  2H30. 

1,300,000  t.,  mostly  lumber,  1911,  18, 1239. 

CONTRACTS. 

1898.  .T.  E.  Howard,  dike  constr.:  Piles,  80 
1.  f.;  lumber,  $10  M  f.;  bolts,  18i!!  each;  spikes  and 
wire,  3  and  2.901b.;  brush,  $2.45  cord;  St.,  59«  t.; 
sand  bags,  80  each;  edgings,  slabs,  etc.,  $2  cord 
(144,086.60),  93,  3409. 

1894.  Dickinson  &  Co.,  dike  constr.— piles,  8j0 
I  f ;  lumber,  $11  M  f.;  bolts,  180  each;  spikes  and 
wire,  30  lb.;  brush,  $2.49  cord;  St.,  620  t.;  edgings, 
etc.,  $2  cord  ($13,213.10),  96,  3406.      ,  .     „      , 

1903.  Puget  Sound  Bridge  &  Dredgmg  Co.,  dr., 
13  80  c.  y.,  and  supple,  agreement,  04,  3602-3603. 


1904.  Creech  Bros.,  repairs  to  dikes.  04,  3604. 
J.  W.  Hall,  snagging,  $30  per  day,  04,  3602. 

1907.  North  American  Dredging  Co.,  dr., 
1,250,000  c.  y.,  15W  c.  y.,  08,  2287,  2289. 

1911.  Puget  Sound  Bridge  &  Dredging  Co., 
dr.  94,360  c.  y.,  180  o.  y.,  13,  2847. 

ENGINEERS. 

Chief  of  Engineers.  R.,  91,411;  93,442;  94, 
410;  95,  452;  96,  408;  08,  564;  03,  623;  04,  689; 
05,  695;  06,  769,  787;  07,  783;  08,  833;  09,  875, 
893;  10, 973;  11, 1031;  13, 1237. 

In  charge: 

Capt.  T.  W.  Symons,  1890-95.  R.,  91, 3297;  93, 
3408;  94,  2597;  95, 3405. 

Capt.  H.  Taylor,  1896.    B..  96,  3334. 

Maj.  John  Mfllis,  1902-05.  R,,  03, 2413;  03,2327; 
04,  3601;  05,  2511. 

Capt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  Bm  06,  2024; 
07,  2212;  08,  2287. 

Maj.  C.  W.  Kuta,  1909-11.  R.,  09,  2250;  10, 
2421;  11,2629. 

Maj.  J.  B.  Cavanaugh,  1912-.    R.,  13,  2846. 

Assistants: 

E.  A.  Habersham.    R.,  91,  3298. 

A.  J.  MoMUlan.    R.,  91,  3302. 

J.  M.  Clapp.  B»  93,  3411;  94,  2699;  95,  3408; 
96, 3337;  OS,  2287. 

E.  L.  Carpenter.  R.,  04,  3602;  05,  2511;  06, 
2024. 

Capt.  P.  A.  Pope,  06,  766;  07,  780;  11, 1026. 

1st  Lt.  J.  H.  Earle,  10,  968;  11, 1026. 

Capt.  A.  Williams,  11, 1026. 


*  Allotment 


1  For  imp.  Chehalis  E.,  Wash. 
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OPERATIONS. 

1893-93.    7,600 1. 1.  dfte  built,  9.<S,  3410. 

1 893-94.    About  10,000 1 .  f .  dike  built,  94,  2598. 

1894-95.    About  15,000 1.  f.  diVe  built,  9S,  3411. 

189''>-96.    Bepairs  made  to  diVes,  96,  3335. 

1903-03.  Sur.  for  location  of  proposed  chans.; 
81  snags  and  a  large  amount  of  debris  removed  from 
CbehalisR.,03,  2327. 

1903-04.  165,727  c.  y.  dr.  from  Chans.;  31  snags 
removed  from  Chebalis  R.;  repairs  to  Cow  Pt.  Dike 
completed;  middle  cban.  dilre  repaired,  04,  3602, 
3603. 

1 904-06.  Eepairs  to  Cow  Pt.  and  middle  cban. 
diVes  completed;  61,897  c.  y.  dr.  during  year;  26 
snags  removed  from  Chebalis  R.,  05,  2511. 

1905-06.  Snagging  continued  in  Chebalis  B., 
06, 2024. 

1906-07.  Snagging  continued  in  Chebalis  R., 
07, 2213. 

1907-08.  900,000  c.  y.  dr.;  snagging  carried  on 
in  Chebalis  R.,  08,  834,  2288. 

1908-09.    300,000  c.  v.  dr.,  09,  876,  2250. 

1909-10.  Dr.  with  U.  S.  dr.  Oreion  resulted  in 
removal  of  413,100  c.  y.;  snagging  done  in  Chebalis 
R.,  179  snags  and  trees  removed,  10,  2421. 

1910-11.  133,a52  c.  y.  dr.,  w.  cban.  to  200'; 
64,000  c.  V.  dr.  in  Chebalis  K.;  snagging  in  Chebalis 
R.,  11,  2629. 

1911-13.  Chan,  in  inner  H.  below  Hoquiam 
redr.,  94,350  o.  y.  removed,  13,  2846. 

PHTSICAI,  CHARACTERISTICS. 

Description,  bar  and  H.,  91,  3298. 

Grays  H.  in  sw.  part  of  Washington,  48  m.  n.  of 
the  mouth  of  the  Columbia  R.  Total  1.  from  e.  to 
w.,  17  m.;  greatest  breadth,  n.  to  s.,  14  m.,  13, 1237. 

The  Chebalis  B-  the  principal  tributary  of  Grays 
H.  In  1893,  on  account  of  the  division  of  the  waters 
of  the  H.  into  several  cltans.,  troublesome  shoals 
existed  at  the  bead  of  the  B.    93,3408. 

Draft,  iimer  H.,  1903,  8';  Chebalis  B.,  4',  at  1.  w., 
03, 624. 

Chan,  through  Cow  Pt.  completed,  affording  15' 
throughout,  04,  f.90. 

Deterioration  of  cban.  due  to  debris.  08,  770. 

North  cban.  used  by  all  ocean-going  vessels:  s. 
Chan,  little  used,  08,  833. 

Shoals  in  n.  cban.;  ruling  d.,  1908,  m.  1.  w.,  8', 
08,833. 


Chan.  18'  x  175';  d.  in  Cheha'is  B.,  IV,  00,  2250. 
Cban.  w.  200',  asj)rojeGted:  toial  1.  of  cban.  below 
Cosmopolis  covered  by  dr^  9,000',  11,  2629. 
Deterioration  of  chan.,  Cfbebalis  R.,  13,  2846. 

PROJECTS.    (See  Plans.) 

By  Capt.  Symons,  1891,  removal  of  shoals  from 
R.  to  IG'  at  half  tide,  by  dr.  and  closing  side  sloughs 
and  chans.,  tor  building  dikes  to  close  a  s.  cban. 
leaving  a  passageway  8'  x  1  000',  and  to  wholly 
close  a  middle  chan.  to  compel  more  of  the  ebb 
and  flood  waters  to  flow  through  a  n.  chan.  and 
scour  away  existing  bars;  est.,  8150,000,  93,  3408. 

Act  June  13,  1902,  combines  Grays  H.  (inner 
portion  bet.  Aberdeen  and  entrance)  and  Chebalis 
E.,  Wash.,  03,  564. 

Proj.  contemplates  snagging  and  clearing  obstr. 
in  Chebalis  B.,  repairs  to  dikes,  excavation  of 
Chan.  15'  X  WS'  through  shoals  near  Aberdeen  and 
Hoquiam,  O^S,  624. 

Act  Mar.  2,  1907,  au.  chan.  IS'  x  200',  m.  1.  w., 
Cosmopolis  to  d.  w.  below  Hoquiam,  and  removing 
snags  from  Chebalis  R.;  est.,  S187..500  (11.  D.  507, 
S9th,  Istl,  06,  2.124;  increased  to  J;2O2,S00,  08,  834. 

For  Chebalis  B.,  au.  act  June  25,  1910,  chan.  6', 
m.  I.  w.,  Cosmopolis  to  Montesano,  and  constr.  of 
dikes  to  concentrate  currents  over  certain  shoals; 
est.,  860,000  (H.  D.  1126,  60th,  2d),  10,  973. 


SUB  VETS. 

Sur.,  H.  and  bar,  au.  act  Sept.  19,  1890;  made 
1890,  by  Capt.  Svmons  (R.  untav.),  91,  3300. 

Sur.  made,  1894,  by  Capt.  Symons,  94,  2,598. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1906,  Grays  H. 
(inner  portion)  and  Chebalis  R.  to  Montesano, 
Wash.  R.,  Mai.  Millis,  1905  and  1906;  est..  Grays 
H.,  $187,500,  with  33,000  an.  mainten.;  to  secure  18' 
supple,  imp.  of  Chebalis  R.  "not  worthy"  (H.  D. 
607,  59th,  1st),  06,  787. 

Pre.  ex.  and  sur.,  Chebalis  B.  up  to  Montesano, 
Wash.,  for  removal  of  bars,  au.  act  Mar.  2,  1907. 
R.,  Lt.  Col.  Chittenden,  Mar.  31, 1908;  est.,  850,000 
(H.  D.  1125.  60th,  2d),  08,  8,50;  09,  893. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs  ,  plans, 
etc.,  13, 123S. 

Maps.  (H.  D.  S07,  69tb,  1st;  H.  D.  1125,  60th, 
2d.)  91,  3302;  94,  2602;  03,  2413;  03,  2326;  05, 
2512;  08,  2288;  10,  2420. 


XX-13(C)     GRAYS   HARBOR   TO   PLGET   SOUND, 
(Ship  channel  connecting.) 


WASH. 


ENGINEERS. 
Chlel  of  Engineers.    B.,  08,  850. 

In  cbaige.    Maj.  H.  M.  Chittenden,  08,  i 


SURVEY. 

Pre.  ex.  for  a  ship  cban.  connecting  Puget  Sound 
and  Grays  H.,  Wash.,  au.  act  Mar.  2,  1907.  R., 
Maj.  Chittenden,  1907  (unfav.)  (H.  D.  70, 60tb,  1st), 
08,850. 


XX-16 


CHEHALIS  RIVER.  WASH. 


APPBOPRIATIONS.1 

1882,  83,000,83,2686. 
1884,  2,500,84,2276. 
1886,  2,600,86,2010. 
1888,  2,000,88,2175. 
1890,  3,000,90,2986. 
1896,  3,000,96,3343. 
1899,   3,000,99,3266. 

Total,  19,000' 


COMMERCE. 

Important,  75,  il,  800. 
CONTRACTS. 

1889.    T.  S.  Tew,  hire  of  boat  and  snagging 
outfit,  $31.67  per  day,  89, 2560. 

ENGINEERS. 

Chief  of  Engineers.    B.,  75, 125;  80,332;  81, 


323;  83,323;  83,337;  84, 


85,  367;  86,  364; 


1  Unexpend.  balance  of  $1,681.76  trans,  to  app.  for  imp.  Grays  H.  and  Chebalis  B.,  03, 2413. 
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87,328;  88,302;  89,360;  90,323;  91,407;  92, 
382;  93,  442;  94,  411;  93,  452;  96,  409;  97,  610; 
98,  514;  99,  602;  00,  680;  01,  644;  OS,  565. 

In  cbarge: 

Maj.  N.  Michler,  1874.    R.,  73,  ii,  799. 
Capt.  C.  F.  Pomil,  1881-88.    K.,  82,  2686,  2687; 
83,  2076;   84,  2276;  83,  2405;  80,  2009;  87,  2489. 
Maj  .T.  H.  Handbury,  1888-90.    K.,88,2174;  89, 

Capt.  T.  \V.  Sy-nons,  1890-96.  R.,  90,  2984;  91, 
3236;  98,2726;  93,3414;  94,2604;  93,3413. 

Capt.  H.  Tayljr,  1896-1900.  R.,  96,  3343;  97, 
3437;  98,  3064;  99,  3266;  00, 4476. 

Maj.  John  Millis,  1901-02.    E.,  01, 3580;  02,2413. 

Assistants: 

a.  Vv.  Cradlebaugh,  73,  ii,  799. 
R.  A.  Habersha  n.    R.,  82, 2688. 
J.  M.  Clapp.    R.,  93, 3414. 

OPERATIONS. 

1883-84.  1,611  logs,  snags,  and  pieces  of  drift- 
wood removed,  84,  2277. 

1S84-85.  1,711  logs,  snags,  and  pieces  of  drift- 
wood cut  aad  removed,  83,  2405. 

1886-87.    293  logs  and  snags  removed,  87, 2489. 

1887-88.  353  snags  and  129  overlianging  trees 
removed,  88,  2175. 

1888-89.  60  snags  and  5  overlianging  trees  re- 
moved, 89,  2660. 

1889-90.  56  snags  cleared  from  the  chan.,  90, 
2985. 

1890-91.  60  snags  and  61  stuinps  removed  from 
Chan.  bet.  Montesano  and  Grays  H.,  91, 3237. 

1891-92.  S  snags  cleared  from  the  chan.,  92, 
Z727. 


1893-98.  Small  amount  of  snagging  done,  94, 
2606;  95,  ;-.414;  97,  3437;  98,  3066. 

1899-00.    Nearly  500  snags  removed,  00,  4476. 

1900-01.  91  snags  removed  below  Montesano, 
01,  3580. 

PHYSICAL  CHARACTERISTICS. 

General,  75,  ii,  799. 

Obstr.,  raft  at  Chetialis  Indian  Reservation,  76, 
ii,  799,  800. 

Description  of  R.  and  its  obstr.,  82,  2687,  2690. 

From  the  natm'e  of  the  country  through  which 
the  R.  runs  it  is  liable  to  be  obstr.  by  snags  after 
every  freshet,  97, 3437. 

PliAlVS.    (See  Projects.) 

By  Maj.  Michler,  removal  of  rafts  near  Chebalis 
Indian  Reservation,  est.,  132,500,  75,  ii,  800. 

PROJECTS. 

By  Capt.  Powell,  1882,  removal  of  snags,  logs, 
drift  and  siTiilar  obstr.,  Claquato  to  mouth,  70  m., 
giving  navigable  chan.  of  3'  two-tliirdsof  theyear, 
est.,  an.  cost,  $d,OCO,  83,  2687,  2688. 

Act  June  13,  1902,  combined  imp.  with  that  of 
"Grays  H.,  inner  portion,  bet.  Aberdeen  and  en- 
trance," 02,  2413. 

SURVETS. 

By  G.  W.  Cradlebaugh,  1874-75,  73,  ii,  799. 
Au.  act  Mar.  3, 1881;  made,  1882,  by  Capt.  Powell, 
82, 2686. 
Ex.  made,  1893,  by  Capt.  Symons,  93, 3414. 
Maps.    02,2412. 


XX-33 


HOQUIAM  RIVER,  WASH. 


APPROPRIATIONS. 

1912,  $12,000,  12,  2848. 

COMMERCE. 

Consists  mainly  of  floating  and  towage  of  saw  logs 
and  shipment  of  lumber  products  from  mills,  12, 
1240. 

In  1911,  75,000,000'  logs  rafted  and  towed  from 
boom  works,  18, 1240. 

ENGINEERS. 

Cblel  of  Engineeis. 


R.,  18, 1240, 1267. 


In  charge. 
12,  2848. 


Maj.  J.  B.  Cavanaugh,  1912-.    R., 


PHYSICAL  CHARACTERISTICS. 

Depth  approx.  20';  logs  floated  on  main  R.  and 
branches  during  freshet  seasons  for  from  2  to  6  m., 
12, 1240. 

PROJECTS. 

Act  July  25, 1912,  au.  chan.  through  4  shoals  18'  x 
100',  m.  1.  w.  (H.  D.  268, 62d,  2d),  18, 1240. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  June  26, 1910.  R.,  Capt. 
Williams  and  Maj.  Kutz,  1910,  and  1911,  resp.;  est., 
$12,325,  and  $1,000  an.  mainten.  (H.  D.  268, 62d,  2d), 
18, 1267. 

Maps.    (H.  D.  268,  62d,  2d.) 


XX-33 


HUMPTULIPS  RIVER,  WASH. 


ENGINEERS. 

Chief  of  Engineeis.    R.,  84, 342. 


In  charge. 


It.  C.  F.  Powell.    B.,  84,  2294. 


PHYSICAL  CHARACTERISTICS. 

R.  described,  84,  2295. 

SURVEY. 

Ex.  au.  act  Aug.  2, 1882;  made  by  Capt.  Powell 
(R.  unfav.),  84, 2294. 


XX-33   QUILLAYUTE  HARBOR  AND  RIVER,  WASH. 


COMMERCE. 

Description  of,  96, 3454;  98, 3092. 

Small,  1895,  but  it  was  thought  that  if  a  chitnge 
were  made  in  the  entrance  a  great  impetus  would 
be  given  to  the  C,  95,  3464. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  95, 457;  98,  524. 


In  charge: 

Capt.  T.  W.  Symons,  1894r-95.    R.,  95, 3452. 
Capt.  H.  Taylor,  1896-98.    R.,  98, 3090. 

Assistant.    Lt.  P.  R.  Shunt.    R.,  95, 3464. 

FHYSICAI.  CHARACTERISTICS. 

Description  of,  96, 3453;  98, 3091. 
H.  in  probably  the  most  inaccessible  region  of 
the  U.  S.;  is  in  nw.  portion  of  Washington,  con- 


r See  pp.  14-22  (or! 
Lexplanatlons,  etc.  J 
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nectlng  with  Paolflo  Ocean  about  36  m.  to  s.  of 
Gape  Flattery:  separated  from  the  centers  of  popu- 
lation on  Puget  Sound  by  the  extremely  rooky 
and  unexplored  Olympic  Mts.;  is  about  S  m.  1., 
with  tidal  flow  of  2J  m.  The  non  tidal  part  of  the 
R.  is  obstr.  by  rapids,  and,  together  with  its  tribu- 
taries, the  latter  for  20  to  30  m.  Is  navigable  only 
by  canoes,  95, 3453. 


FSOJECTS. 

In  1897  Capt.  Taylor  est.  320,000  to  make  imp. 
by  reopening  the  old  mouth,  98, 3092, 3093. 

SURVEYS. 

Ex.  au.  a«t  Aug.  17,  1894;  made,  1895,  by  Capt. 
Symons  (B.  fav.),  9S,  3462. 

Sur.  au.  act  June  3,  1896;  made,  1897,  by  Capt. 
Taylor  (see  Projects),  98, 3090. 


XX-39(a)     JUAN   DE    FUCA,   STRAITS    OF,  WASH.      (Ee- 
moval  of  Duncan  Rock.) 


ENGINEERS. 

Chief  of  Engineers. 


R.,  04, 703. 


Boards.    BEKH.  concurs  in  DO.  opinion  that 
benefit  to  C.  incommensurate  with  cost,  04,  3629. 

In  charge.   Maj.  John  Millis,  1904.    B.,  04,3627. 

PETTSICAL  DATA. 

Duncan  Eock,  and  adjoining  ones,  in  track  of 


all  in  and  out  bound  vessels;  great  menace  to  shipt' 
ping,  04, 3623. 

SURVEYS. 

Pre.  ex.  of  Duncan  Rock,  Straits  of  Juan  de 
Fuca,  for  renoval  of  same,  au.  act  June  13,  1902. 
B.,  Maj.  MiUis,  July  22,  1902  (uniav.)  (H.  D.  212, 
5Sth,  2d),  04,  703,  3626. 


XX-39(b) 


NEAH  BAY,  WASH. 


conmiEBCE. 

Description  of,  98, 3083;  00, 4506. 

Large  and  growing.  Constr.  of  H.  of  refuge 
recom.,  98,  3082.  During  the  2  years  preceding 
1899_,  there  was  a  very  marked  increase,  00,  4506. 

List  of  wrecks  occurring  in  the  vicinity,  98, 3086. 

ENGIIfEEBS. 

Chief  ot  Engineers.  B.,  98,  623;  00,  692;  IS, 
1267. 

In  charge: 

Capt.  H.  Taylor,  1898-1900. 
4502,  4504. 
Maj.  0.  W.  Kutz,  12, 1231. 

Assistants: 

Capt.  F.  A.  Pope,  18, 1231. 

Capt.  A.  Williams,  18, 1231. 

PHYSICAX  CHARACTEBISTICS. 

Description  of,  98, 3083;  00,  4505. 
B.  at  the  outer  end  of  the  Straits  of  Fuca  through 
which  passes  all  the  deep-sea  shipping  arriving  at 


and  departing  from  Puget  Sound  and  British 
Columbia  ports,  98, 3083. 

Rainfall  at  the  entrance  very  great,  98, 3084. 

Description  of  anchorage  in  the  vicinity  of  this 
part  of  the  coa^t,  98, 3085. 

PBOJECTS. 

Capt.  Taylor  est.,  1899,  it  would  cost,  for  2  break'rs 
to  form  a  H.  of  refuge,  $1,111,907.50.  The  DE.  est. 
cost  for  more  extensive  works  at  {1,873,164,  00, 
4510. 


B.,  98,  3082;  00,      ST7BVEYS. 


Ex.  for  H.  of  refuge  au.  act  June  3,  1896;  made, 
1897,  by  Capt.  Taylor  (B.  fav.),  98, 3082. 

Ex.  and  sur.  au.  act  Mar.  3, 1899;  made  by  Capt. 
Taylor,  1899  (B.  fav.;  see  Projects),  00,  4502. 

Pre.  ex.  au.  act  June  25,  1910,  of  H.  of  refuge  at 
Neah  B.,  or  at  such  other  points  in  the  vicmi^ 
thereof  as  would  best  subserve  the  interests  of  C. 
and  navigation;  made,  1910,  under  direction  of 
Maj.  Kutz,  by  Capt.  A.  WilUa-ns  and  Lt.  J.  H. 
Earle  (H.  not  deemed  iiumedtotely  advisable) 
(H.  D.  472,  62d,  2d),  18,  1267. 


XX-39(c) 


CLALLAM  BAY,  WASH. 


COMMEBCE. 

Description  of:  Straits  of  Fuca  is  the  passage 
through  which  all  the  C.  of  Puget  Sound  and  the 
Gull  of  Georgia  connects  with  the  Paolflo  Ocean, 
95, 3457. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  95, 457. 

In  charge.  Capt.  T.  W.  Symons,  1895.  B.,95, 
3456. 

PHYSICAL,  CHARACTEBISTICS. 

Description  of:  A  shallow  indentation  on  the  s. 
.shoreof  the  Straitsof  Juan  de  Fuca,  24  m.  to  the  e.  of. 


Cape  Flattery,  well  sheltered  from  the  s.,  e.,  and  w., 
but  open  to  the  a.,  95,  3457. 

Ramfall  very  great;  fog  prevails  for  3  months  in 
the  year,  95, 3459. 

Currents  run  through  the  strait  with  great  ve- 
locity. Anchorage  ground  fair.  List  of  wrecks  that 
occurred  in  the  20  years  previous  to  1895  in  the 
vicinity.    95, 3460. 

SUBVEY. 

Ex.  with  view  to  H.  of  refuge  au.  act  Aug.  17, 1894; 
made,  1895,  by  Capt.  Symons  (B.  uufav.),  95, 3456. 
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XX-46(a)     PORT   TOWNSENB    BAY,    PUGET    SOIMD,    TO 
OAK  BAY,  WASH.     (Ship  channel.) 


ENGINEEBS. 
Chief  of  Engineers.  R.,  91, 409,  3260;  13, 1267. 

In  charge; 

Capt.  T.  W.  Symons,  1890.    R.,  91, 3260. 
Maj.  C.  W.  Kutz,  18, 1231. 

Assistant.    A.  J.  McMillan.    R.,  91, 3262. 

THTSICAL  CHARACTERISTICS. 

Description  of,  91, 3260. 


SURVEY. 

Ex.  ail.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Symons  (R.  unfav.),  91, 3260. 
"  Pre.  ex.  and  sur.  au.  act  June  25, 1910,  of  ship  canal 
bet.  Port  Townsend  B.,  Puget  Sound,  and  Oak  II., 
Wash.  R.  on  ex.  by  Capt.  Arthur  Williams,  Nov. 
5, 1910,  and  on  surs.  by  Maj.  J.  B.  Cavanaugh,  Deo 
9, 1911;  est.,  $62,500  lor  flist  oonstr.  (H.  D.  625,  62d, 
2d),  12, 1267. 


XX-48(a) 

ENGINEERS. 

Chief  of  Engineers. 


DABOB  BAY,  WASH. 


R.,  11, 1056. 

In  charge.    Maj.  C.  W.  Kutz,  11, 1026. 

Assistants: 

Capt.  F.  A.  Pope,  11, 1026. 


Capt.  Arthur  Williams,  11, 1026. 
1st  Lt.  J.  H.  Earle,  11, 1026. 

SURVEY. 

Pre.  ex.  au.  act  June  25, 1910;  R.,  Mai.  Kutz,  Oct. 
28, 1910  (unXav.)  (H.  D.  4,  62d,  1st),  11, 1056. 


XX-63(a)  PUGET  SOUND  AND  ITS  TRIBUTARIES  (Skagit, 
Stilaguamish,  Nooksack,  Snohomish,  and  Snoqualmie 
Rivers),  WASH.  ^ 


APPROPRIATIONS. 

1880, 

1  $2, 500,  88,2686. 

1882, 

20,000,88,2685. 

1884, 

10,000,84,2275. 

1886, 

10,000,86,2008. 

1888, 

15,000,88,2176. 

1890, 

12,000,90,2987. 

1892, 

15,000,93,2730. 

1894, 

14,000,  9.';,  3443. 

1896, 

75,000,96,3345. 

1899, 

20,000,99,3268. 

1902, 

35,000,08,2415. 

1904, 

12,000,04,3606. 

1905, 

20,000,05,2515. 

1905, 

*  4, 500,  07,  2215. 

1907, 

76,000,07,2216. 

1909, 

*  25, 000,  09,  2252. 

1910, 

100,000,10,2423. 

1911, 

20,000,11,2631. 

1912, 

25,000,18,2849. 

13, 


Total,  610,000  (incl.    misc.,    1514,445.45, 
2849). 
COMMERCE. 

Amount  to  be  influenced  by  imp.,  84, 2275. 

Water  traffic  on  sound,  large  and  rapidly  growing, 
03, 566. 

Large  increase  in  lumber  business,  03, 2329. 

Description  of  C.  and  limits  ot  navigatiOji  in  tribu- 
taries, 03,  625;  04, 692;  18, 1241. 

Importance  ot,  at  Eoohe  H.,  06, 2026-2028. 

Relations  to  govern  floating  of  logs  prescribed 
by  Sec.  of  War,  10,2423. 

CONTRACTS. 

1883.  Cashen,  McKay  &  Co.,  wooden  hull  snag- 
boat  constr.,  83, 2076. 

1896.  Reed  &  Shepbard,  rebuilding  snag  boat, 
18,124.05,  97,  3441. 

1903.  Morrison  Bros.,  removing  log  jam  in 
Nooksak  R.,  04,  3606. 


1907.  Puget  Sound  Bridge  &  Dredging  Co 
removing  r.  at  entrance  to  Roche  H.,  S23.460  08 
2290-2291.  '      '      ' 

1910.  C.  E.  Lund,  constr.  of  mattress  sill  and 
shore  protection,  prices  given,  11, 2630. 

ENGINEERS. 

Chief  of  Engineers.  R.,  80,242;  81,332;  88, 
323;  83,  336;  84,  340;  85,  367;  86,  364;  87,  329- 
88,303;  89,361;  90,323;  91,408,410;  93,383^  93 
444;  94,  412;  95,  456;  96,  409;  97,  611;  98'  514 
99,  603;  00,  681;  01,  645;  03,  666;  03,  626:  04 
691;  05,  696;  06,  770,  787;  07,  785;  08,  835;  09 
876;  10, 974;  11, 1033;  13, 124l!  '       ' 

In  charge: 

Maj.  G.  L.  Gillespie,  1880-82.  R.,  81, 2608, 2611, 
2614. 

Capt.  C.  F.  PoweU,  1882-87.  R.,  83,  2686;  83. 
1998;  84, 2274;  86, 2403;  86, 2007;  87, 2490. 

Maj.  T.  H.  Handbury,  1888-90.  R.,  88, 2176;  89, 
2561,2564. 

Capt.  T.  W.  Symons,  1890-95.  R.,  90, 2986;  91, 
3238,3271;  93,2729;  93,3425;  94,2619;  96,3442. 

Capt.  H.  Taylor,  1896-1900.  R.,  96,  3344;  97, 
3438;  98, 3066;  99, 3267;  00, 4477. 

Maj.  John  Millis,  1900-05.  R.,  01, 3581;  03,2414; 
03,  2328;  04, 3604;  05, 2514. 

1st  Lt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  R.,  08,  2026; 
07, 2214;  08, 2290. 

Maj.  C.  W.  Kutz,  1908-11.  R.,  09, 2251;  10,2422; 
11,2630. 

Maj.  J.  B.  Cavanaugh,  1911-.    R.,  13,  2848. 

Assistants: 

R.  A.  Habersham.    R.,  81, 2610,  2613,  2615. 

E.H.Jeflerson.  R.,89,2562;  90,2988;  91,3243, 
3273;  98,2731;  93,3427;  94,2621;  95,3445;  96, 
3347;  97,3441;  98,3068;  99,3269;  00,4479;  05, 
2514. 

D.  W.  MoMorris.    R.,  04, 3605. 

F.  A.  Siegel.    R.,  06, 2029. 


1  For  Skagit  R.  alone. 
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LEGAL  PROCEEDINGS. 

Owners  of  fish  trap  obstr.  navigation  indicted  by 
grand  jury,  08, 2414. 

OPEBATIONS. 

1883-87.  105  snags  removed  from  Snobomlsli 
E.,  84, 2274. 

1884-85.  1,202  snags,  logs,  etc.,  removed  from 
Stilaquamish  and  Skagit  Es;  extensive  log  jam 
below  Nooksack  Crossing  removed;  86, 2403. 

1886-87.  847  snags  and  97  trees  removed  from 
lower  Snohomish  and  Noolaack  Es.,  87, 2490. 

1887-88.  708  snagscleared  from  Snohomish  and 
Snoqualmie  Es.,  88, 2176. 

1888-89.  1,527  snags  and  449  trees  removed 
from  Skagit,  Nooksack,  and  Snohomish  Es.,  89, 
2561. 

1890-91.  769  snags  and  44  leaning  trees  cleared 
from  Snohomi^,  Stilaquamish,  and  Skagit  Es., 
91  3244. 

1891-93.  1,175  snags  and  144  leaning  trees 
cleared  from  Snohomish,  Stilaquamish,  Skagit,  and 
Nooksack  Es.,  98, 2731. 

'  1893-93.    About  2,000  snags  and  other  obtsr. 
removed,  93, 3426. 

1893-94.  About.  1,500  snags  and  other  obstr. 
removed,  94, 2620. 

1894-95.  Over  1,000  snags  and  other  obstr.  re- 
moved, 96, 3443. 

1896-96.  A  wreck  and  about  1^00  snags,  etc., 
removed,  96, 3345. 

1896-97.  Over  2,000  snags,  etc.,  removed,  97, 
3439. 

1897-98.  About  10,000  snags,  etc.,  removed, 
98, 3066. 

1898-99.  Snag  boat  repaired;  nearly  6,000 
snags,  etc.,  removed,  99, 3267. 

1899-00.  4,726  snags  and  drift  disposed  of; 
1,153  trees  chopped;  468  c.  y.  earth  handled,  00, 
4478. 

1900-01.  4,235  snags  removed,  246  trees  cut, 
wreck  removed,  and  small  amotmt  of  earthwork 
done,  01, 3581. 

1901-08.  4,050  snags  and  594  overhanging  trees 
removed,  08, 2414. 

1908-03.  2,728  snags  and  414  trees  removed, 
03,2329. 

1903-04.  3,183  snags  and  313  trees  removed,  and 
log  jam  removed  from  mouth  of  Nooksak  E.,  04, 
3604-05. 

1904-06.  3,169  snags  and  422  trees  removed, 
05,  2514. 

1905-06.  2,405  snags  and  37  trees  removed ,  06, 
2029. 

1906-07.  2,777  snags  and  other  obstr.  removed, 
07, 2214. 

1907-08.  2,803  snags,  etc.,  removed,  and  r.  at 
Eoche  H.  removed  under  contract,  08, 2290. 

1908-09.    4,737  snags,  etc.,  removed,  09,  2251. 

1909-10.  Snag  boat  repaired  and  addl.  ma- 
chinery installed,  14,700  c.  y.  dr.  by  snag  boat,  snags 
removed,  and  mattress  sills  built  in  Stilaquamish 
and  Skagit  Es.,  10, 2422-23. 

1910-11.    Snagging;  30,704  c.  y.  dr.,  11,  2630. 

1911-18.  2,518  snags  and  516  piles  removed, 
22,000  c.  y.  dr.,  and  dikes  repaired,  13, 2848. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  81, 2613;  90, 2988;  91, 3273;  96, 
3346. 

Streams  which  flow  into  Puget  Sound  have  their 
origin  in  the  mountains.  Upper  parts  are  in  nature 
of  torrents;  lower  parts  flow  through  flat,  heavily 
wooded  country,  and  out  into  the  sound  through 
deltas,  bringing  to  mouth  accumulations  of  snags, 
etc.,  and  other  obstr.  fo  navigation,  97,  3440. 
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Skagit  E.,  1900,  by  removal  of  snags,  safe  to  navi- 
gate at  night,  99, 3267. 

Limits  of  navigation  in  tributary  streams,  03, 625: 
04,  692;  18, 1241. 

Description  of,  at  Eoche  H.,  06, 2026-28. 

Severe  freshets  in  1909,  10, 2423. 

AH  streams  are  affected  by  the  tidal  variations  in 
Puget  Sound,  which  are  large  and  extremely  irreg- 
ular, 05, 698. 

PLANS. 

Alter  ex.  of  Nooksack,  Skagit,  and  Snohomish  Es. 
in  1890,  Capt.  Symons  reported  that  the  "present" 
or  prospective  demands  of  C.  did  not  justify  a 
fuither  expend,  for  imp.,  91, 3272. 

PRIVATE  WORK.    (See  Projects.) 

Work  on  the  Nooksack  Jam  done  bycontractor'a 
party  under  local  citizens' committee,  85,2404;  86, 
2007. 

PROJECTS.    (See  Plans.) 

By  Maj.  Gillespie,  1881,  constr.  of  snag  boat  and 
mainten.  of  same  for  1  year;  est.,  $25,000,  81,  2682. 
Increased  J5,000  In  1882,  83,  2686;  and  $10,000  in 
1884,  84,  2275.  Est.  for  completion,  1886,  $29,000, 
86,  2008;  98,  2729= 

By  Capt.  Taylor,  1896-97,  Imp.,  by  a  euUiS,  of 
one  particularly  bad  bend  m  Skagit  E.,  97,  3439. 

Act  June  13,  1902,  au.  expend,  of  $15,000  for  re- 
moving log  jam  in  Nooksack  E.,  or  cutting  new 
Chan,  around  jam,  03,  566-567. 

Act  Mar.  3,  1905,  au.  removal  of  Star  Eock, 
BelUngham  B.,  and  of  r.  obstr.  at  entrance  of 
Eoche  H.,  05,  2514. 

Maj.  Chittenden  reoom.,  1906,  removal  of  Star 
Eock  be  not  undertaken  at  "present"  time;  est 
cost  of  work,  about  $100,000,  can  be  spent  to  better 
advantage  in  dr.;  recom.  removal  of  r.  at  Eoche 
H.  at  est.  cost  of  $30,000;  also  recom.  constr.  of  dr. 
at  est.  cost  of  $100,000, 06,  2026-2029. 

Act  Mar.  2,  1907,  au.  removal  of  r.  in  Eoche  H. 
at  cost  not  to  exceed  $30,000,  and  app.  $100,000  for 
dr.  for  joint  use  of  Oregon  and  Washington  dis- 
tricts, 07,  786.  (See  Oregon  and  Washington, 
coast  of.) 

STJBTETS. 

Au.  act  June  14, 1880;  made,  1880,  by  Maj.  Gilles- 
pie, 81,  2611. 

Ex.  of  Stilaguamish  E.  au.  act  June  14,  1880; 
made,  1880,  by  Maj.  Gillespie,  81,  2608. 

Ex.  of  Nooksack  E.  au.  act  June  14, 1S80;  made, 
1880,  by  Maj.  GiUespie,  81,  2611. 

Ex.  of  Snohomish  E.  au.  act  June  14, 1880;  made, 
1880,  by  Maj.  Gillespie,  81, 2614. 

Ex.  of  Nooksack,  Skagit,  and  Snohomish  Es. 
made,  1890,  by  Capt.  Symons  (R.  unfav.;  see 
Plans),  91, 3271. 

Misc.  surs.  made,  1896-97,  by  Capt.  Taylor,  97, 
3440. 

Pre.  ex.  and  sur.  of  Duwamish  E.,  au.  act  Mar. 
3,  1905.  R.  by  local  Engineer  officer,  Apr.  24  and 
Dec.  9, 1905  (H.  D.  590,  59th,  1st)  (not  advisable  to 
imp.  to  greater  extent  than  contemplated  by 
"present"  proj.),  06, 787. 

Pre.  ex.  and  sur.  of  Stilaguamish  E.,  au.  act 
June  25,  1910.  R.  by  Capt.  Williams,  Oct.  27, 
1910  (H.  D.  19,  62d,  1st)  (no  further  work  reoom. 
until  closure  of  Hat  Slough  is  observed  for  some 
time),  11, 1056. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  Du- 
wamish E.,  13, 1268. 

Cong,  docs.,  etc.,  reJattag  to  exs.,  surs.,  plans, 
etc.,  13, 1241. 

Maps.    03,  2414;  03, 2328,  2329;  04, 3605. 
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XX-63(b)    PUGET  SOUND,  WASH.     (Waterway  to  connect 
with  Lakes  Union,  Sammamish,  and  Washington.) 


APPKOPBIATIONS. 


1890, 
1894, 
1896, 
1902, 
1905, 
190?, 
1909, 
1910, 
1911, 
1912, 


J10,000, 
25,000, 
150,000, 
160,000, 
125,000, 
10,000, 
*5,000, 
155,000, 
150,000, 
500,000, 


93,  2762. 

95,  3424. 

96,  3355. 
02,  2419. 
OS,  2543. 
07,  2222. 

09,  2268. 

10,  2429. 

11,  2635. 
18,  2855. 


Total,  1,290,000  (incl.  mlso.,  less  app.  of  1890, 
$1,280,131.10, 13,  2855). 
COMMERCE. 

Shipping  of  Puget  Sound,  93,  2767. 

C.  interests  of  Seattle,  "Wasli.,  93, 2786. 

Description  of,  01,  647. 

C.  of  Ballard  benefited  by  work  done,  03,  630; 
06,778. 

Advantages  to  C.  of  proposed  imp.  discussed, 
03,  2349. 

Naval  advantages,  03,  2348. 

Begulations  governing  logging  operations  formu- 
lated, 07,  2221. 

Diagram  showing  relation  bet.  app.  and  amount 
and  value  of  freight,  11,  2635. 

CONTRACTS. 

1901.  Puget  Sound  Bridge  &  Dredging  Co.,  dr. 
Chan,  at  lower  end  of  Salmon  B.,  26.70  o.  y.,  01, 
3586;  03,  2417.  Henningsen  &  Fortiner,  excavat. 
10,780  e.  y.,  29it;  c.  y.,01,  3586. 

1903.  Smyth  &  Howard,  excavat.  140,4160.  y., 
27*  0.  y.,  OS,  2417. 

1903.  Puget  Sound  Bridge  &  Dredging  Co., 
dr.  281,847  c.  y.,  at  48.2*  o.  y.,  03,  2333. 

190S.  Puget  Sound  Bridge  &  Dredging  Co., 
dr.  340,000  c,  y.,  35.90  c.  y^  p.  m.,  06, 2036-2037. 

1911.  Puget  Sound  Bridge  &  Dredging  Co., 
constr.  cojEEerdam,  excavating  and  dr.,  prices  given, 
13,  2865.  0.  Geske  &  Co.,  constr.  of  wharf  and 
bunkers,  prices  given,  13, 2855. 

ENGINEERS. 

Cblef  of  Engineers.  R.,  91,  412;  93,  385;  95, 
453;  96,  411;  97,  513;  98,  516;  99,  606;  00,  684; 
01,  646;  02,  568,  2419;  03,  629,  2340;  04,  695;  OS, 
701;  06,  776;  07,  791;  08,  840,  850;  09,  882;  10, 
981;  11, 1040;  13, 1248. 

Boards: 

'  Convened,  Portland,  Oreg.,  Dec.  15, 1891,  act  of 
Sept.  19, 1890,  to  select  and  sur.  most  feasible  loca- 
tion and  to  est.  cost  of  constr.  of  ship  canal  to  con- 
nect Lakes  Union,  Wasliington,  and  Sammamish 
with  Puget  Sound.  R.,  92,  2762.  (Col.  Mendell, 
Maj.  Handbury,  and  Capt.  Symons.) 

Board  appomted  by  Sec.  of  War,  Mar.,  1898,  to 
consider  and  report  upon  most  feasible  route  for 
waterway,  with  special  reference  to  terminal  point 
at  s.  end,  98, 3073.  (Capts.  W.  L.  Ksk  and  H.Tay- 
lor and  lit.  C.  L.  Potter.) 

Board  au.  act  June  13,  1902,  convened,  Seattle, 
Wash.,  Aug.  4,  1902,  to  consider  and  report  on 
feasibility  and  advisability  of  constr.  a  waterway 
connecting  Puget  Sound  with  Lakes  Union  and 
Washington,  with  necessary  locks  and  dams,  of 
sufficient  w.  and  d.  to  accommodate  largest  com- 
mercial and  naval  vessels.  Jan.  6, 1903  (S.  D.  127, 
57th,  2d) ,  board  concludes  that  constr.  of  such  a  canal 
feasible  but  not  advisable  at  "present"  time.  Est. 
most  advantageous  route  (through  Shilsbole  B,), 
$7,422,000.  Route  via  Elliott  B.  feasible,  but  cost 
and  diiflculties  almost  prohibitive.  2  proposals  of 
Seattle  &  Lake  Washington  Waterway  Co.,  for 
constr.  of  canal  at  cost  of  $8,304,121  and  $10,679,747, 
resp.,  aocordlng  to  route  selected,  also  considered. 
(Lt.  Col.  Heuer,  Capt.  Langfltt,  and  1st  Lt.  John- 
ston), 03,  2340-2367. 


In  cliaiee: 

Capt.  T.  W.  Symons,  1895.    B.,  95, 3422. 

Capt.  H.  Taylor,  1896-1900.  R.,  96,  3351;  97, 
3445;  98,3072;  99,3271;  00,4483. 

Maj.  John MElis,lS00-05.  B.,01,3583;  02,2417- 
2420;  03,  2332;  04, 3611;  OS,  2541. 

1st  Lt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  B.,  06,  2036; 
07  2221'  08  2298 

Maj.  C'.  W.Kutz,  1908-11.  R.,  09, 2257;  10,  2428; 
11,  2635. 

Maj.  J.  B.  Cavauaugh,  1911-.    B.,  13, 2863. 

Assistants: 

P.  G.  Eastwick.    B.,  93,  2772. 

E.  Eicksecker.    R.,  95, 3424;  96, 3363. 

John  Zug.    R.,  04, 3612. 

Thomas  Irving.    B.,  OS,  2541, 2544. 

J.  M.  Clapp.    B.,  06,  2036. 

LEGAL  PROCEEDINGS. 

Eflort  made  by  Kings  County  to  secure  right  of 
way  free  to  U.  S.,  99,  3272;  title  to  entire  right  of 
vray  secured,  00, 4484. 

To  compel  county  commissioners  to  act  as  board 
of  equali^tion  in  matters  of  assessment  to  raise 
funds  for  canal  work,  09, 883;  10, 983. 

LEGISLATION. 

Analysis  of  act  by  Washington  State  Legislature, 
1893,  providing  for  excavating  waterways  by  private 
contract,  03,  2363. 

Act  Feb.  8,  1901,  Washington  State  Legislature 
au.  U.  S.  to  constr.  waterway  through  State  lands, 
and  releasing  U.  S.  from  liability  to  damages  to 
State,  06,  777. 

As  result  of  movement  started  by  communities 
interested,  for  constr.  of  canal  with  local  funds, 
Congress,  June  11,  1906,  au.  James  A.  Moore  to 
constr.  canal  along  U.  S.  right  of  way,  06,  778. 
Modified  by  act  Mar.  2, 1907,  to  commute  work  re- 
quired under  previous  act  to  excavation  alone  of  a 
canal  with  bottom  w.  of  75'  and  1.  w.  d.  of  26'. 
Same  act  directed  sur.  and  est.  of  cost  of  canal  with 
single  lock,  and  report  as  to  what  contributions 
toward  constr.  would  be  made  by  local  Interests, 
07  793 

■Washington  State  legislature  Mar.  13,  1907, 
created  local  assessment  district  with  view  to  raising 
net  sum  of  £1,000,000  by  taxation  to  assist  in  build- 
ing canal,  07,  793. 

Attempts  made  by  State  legislature  to  remedy 
defects  in  King  Co.  bond  issue,  which  was  declared 
invalid  by  Supreme  Court  of  State,  07, 793;  08, 841; 
09,883. 

OBSTBUCTIONS. 

Notice  from  Sec.  of  War  requiring  removalof  ex- 
isting brs.  on  canal,  07, 793. 

OPERATIONS. 

1900-01.  Test  borings  made,  observations  In 
progress  for  compiling  physical  data,  surs.  made, 
and  clearing  of  right  of  way,  etc.,  01, 3584-3585. 

1901-03.  219,066  0.  y.  dr.  below  lower  look  site, 
85,660  c.  y.  dr.  from  cut  bet.  Salmon  B.  and  Lake 
Union,  surs.  and  observations  made,  and  clearing 
right  of  way,  etc.,  03,  2417-2418. 

1903-03.  128,  473,  c.  y.  dr.  on  1st  sec.  ower  cut, 
work  in  progress  on  2d  sec,  32,217  c.  y.  excated 
bet.  Salmon  B.  and  Lake  Union,  ad  surs.  and  ob- 
servations made,  03,  2332-2333. 

1903-04.  162,333  c.  y.  dr.,  completing  10'  chan. 
to  wharves  at  Ballard,  outlet  gates  of  Lake  Union 
repaired  and  enlarged,  discharge  capacitv  of  the 
"Portage"  imp.,  and  outlet  of  Lake  Washington 
into  Black  B.  cleared  out,  04,  696,  3611-3613. 

1904r-0S.    Repairs  and  mabtm,,  05,  2641. 

1906-06.  218,974  o.  y.  dr,  in  BaUard  H.,  06, 
2036. 
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1906-07.  Dr.  in  Ballard  H.  completed,  making 
total  ol  340,000  c.  y.  removed,  07,  2221. 

1907-08.  Mamten.  and  surs.,  and  H.  lines 
estab.  tor  Lake  Union,  OS,  2298. 

1908-10.    Mainten.,  09,  2257;  10,  2428. 

1910t11.  Borings  made  at  lock  site,  plans  and 
specifications  in  preparation,  excavation  of  canal 
aoove  look  in  progress,  using  funds  provided  by 
local  interests,  11,  2635. 

1911-18.  48,850  c.  y.  dr.  for  temporary  chan. 
around  lock,  cofferdam  98%  completed,  243,539  c.  y . 
excavated  from  lock  pit,  contracts  made  on  behalf 
of  State  of  Washington  and  King  Co.  for  excavation 
of  3  sees,  of  canal  above  lock,  18,  2853-2854. 

PHTSICAL  CHABACTEBISTICS. 

Description  of  lakes  and  of  possible  routes,  98, 
2764,  2765. 

Physical  data,  98,  2772,  2773. 

Rainfall,  1878  to  1890,  93,  2778. 

Description  of,  9.3,  3422;  95,  3357:  96,  3363. 

Lake  Washington  situated  e.  of  Seattle  and  from 
2  to  6  m.  from  Puget  Sotmd.  About  19  m.  1.,  and 
bas  w.  of  2  m. 

Lake  Union  n.  of  Seattle,  bet.  Lake  Washington 
and  Puget  Sound,  with  area  of  about  H  sg .  m.,  con- 
nected artificially  with  Lake  Washington. 

From  Lake  Union  there  is  small  stream  flowing 
to  head  of  Salmon  B.,  distant  from  Lake  Union 
about  1  m.,  and  from  head  of  Salmon  B.  to  d.w.  in 
Puget  Sound  there  is  distance  of  about  3  m.  93, 
3422. 

Elevations,  areas,  d.,  etc.,  dimensions,  95,  3427; 
96,  3363. 

.  Besults  of  test  borings,  and  of  water  level  and 
discharge  ob.servations,  01, 3584. 

Description  of,  01, 646,  647;  03,  2343-2344. 

Teredo  unusually  destructive  in  Puget  Sound, 
01,  647. 

Condition  of  works  and  d.  of  water,  03,  630;  04, 
696,  697;  05,  702,  703:  07,  792,  793. 

Dam  at  Lake  Union  broke,  1903,  due  to  work  of 
muskrats,  04, 3611. 

PRIVATE  WOBK. 

County  commissioners,  1896-97,  had  Smiths  Cove 
route  sur.  and  gave  the  results  to  the  U.  S.,  97, 3446. 

Small  amount  of  work  done  by  Seattle  &  Lake 
Washington  Waterway  Co.  on  Elliott  B.  route  (see 
Legislation),  03,  2354. 

James  A.  Moore  au.  by  Congress,  1906,  to  constr. 
canal  along  U.  S.  right  of  way  (see  Legislation),  06, 
77S;  07,  793. 

Kinj  Co.,  1906,  voted  bond  issue  of  $500,000  to 
assist  m  constr.  of  canal,  07,  793. 

State  to  raise  funds  by  taxation,  to  be  expend, 
under  direction  of  DO.  (see  Legislation),  07,  793. 

State  app.  $2.50,000  in  1909  to  be  expend,  in  constr. 
of  canal  under  direction  of  DO.,  09,  883. 

Excavation  of  canal  above  lock,  13,  1250,  2853- 
2854. 

PROJECTS. 

BE.,  1891,  canal  2,600'  1.,  80'  w.  at  bottom  and  158' 
w.  at  wafer  line,  and  26'  d.  through  portage  bet. 
Union  B.  in  Lake  Washington  and  Lake  Union, 
with  masonry  lock  50'  x  400',  26'  d.  over  sill,  and 
with  lift  of  about  7i';  dr.  chans,  to  connect  this 
canal  withd.w.  in  Lake  Washington  and  across  Lake 
Union,  and  constr.  canal  6,700'  1.,  80'  w.  at  bottom 
and  158'  w.  at  water  line,  and  26'  d . ,  connecting  Lake 
Union  along  its  outlet  with  head  of  Salmon  B. 
From  head  of  Salmon  B.  to  Puget  Sound  2  routes 
considered  by  board,  one  by  way  of  Salmon  B.  and 


Sbilsholo  B.,  with  look  near  sotmd  16'  x  60'  x  400' 
over  sill  at  low  tide,  the  other  by  way  of  Smiths 
Cove,  and-a  canal  80'  w.  at  bottom,  158'  w.  at  water 
line,  and  26'  d.,  to  be  constr,  across  neck  of  land  bet. 
head  of  Salmon  B.  and  Smiths  Cove,  with  lock  near 
sound  similar  to  that  proj.  for  Shilshole  B.  Constr. 
of  basin  and  chan.  through  shoals  contemplated. 
Est.  of  proposed  canal  bet.  Lake  Washington  and 
Puget  Sound  by  2  routes,  not  inol.  damages  for  lands 
submerged,  as  follows:  Smiths  Cove  route,  $3,600,- 
000;  Shilshole  B.  route,  $2,900,000.  Board  reported 
in  favor  of  Smiths  Cove  route  on  grounds  that  en- 
trance would  be  in  H.  of  Seattle  and  less  exposed  to 
bombardment  in  time  of  war.    93,  2770,  2771. 

Shilshole  route  adopted  on  recom.  of  Board  of  1898, 
by  Sec.  of  War,  98,  3072. 

BE.  of  1898,  drawing  back  outer  lock  about  2,000' 
from  location  recom.  by  board  of  1890,  as  above, 
98, 3073. 

App.  made  up  to  1899  were  with  the  proviso 
that  the  entire  right  of  way  should  be  obtained 
without  cost  to  the  U.  S.,  99,  3271. 

Detailed  est.  of  cost  with  looks  86'  x  720',  with 
35'  d.  over  sills,  with  corresponding  increase  in 
canal  section,  submitted  by  Maj.  Millis  in  special 
B.,  Jan.  10,  1902  (H.  D.  336,  67th,  1st).  Total  1. 
of  waterway  to  be  about  41,500',  or  7.86  m.  Est., 
$8,156,839,  03,  2420. 

Act  June  13,  1902,  app.  $160,000  for  continuing 
imp.,  but  confines  work  to  securing  I.  w.  chan. 
10'  d.  from  Shilshole  B.  through  Salmon  B.  to 
wharves  at  Ballard:  also  provides  for  BE.  to  reex. 
whole  question  of  ship  canal,  incl.  proposals  from 
private  company  to  constr.  canal  (see  Boards  of 
Engineers),  03,  570. 

Expend,  of  $6,000  au.  hj  Chief  of  Engineers, 
1903,  for  imp.  drainage  of  Lake  Washington,  04, 
3611. 

Brief  history  of  proj..  07,  791,  793. 

Act  June  25, 1910,  au.  continuing  imp.  by  adopt- 
ing plan  which  contemplates  constr.  of  a  double 
lock  at  entrance  to  Salmon  B.,  and  an  unbroken 
channelway  through  Salmon  B.  and  Lakes  Union 
and  Washington;  est.,  $3,564,932  (H.  D.  963,  60th, 
1st),  work  to  be  done  by  U.  S.  being  constr.  of 
lock  and  accessory  works  at  est.  cost  of  $2,600,000; 
excavation  above  the  lock  to  be  done  by  local 
enterprise,  and  U.  S.  to  be  secured  against  liability 
or  claims  for  dainage  on  account  of  grant  to  James 
A.  Moore  (see  Private  work),  or  on  account  of  neces- 
sary changes  in  existing  water  levels,  10, 982. 

SUB  VETS. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Cant. 
Symons,  93,  2773. 

Sur.  for  waterway  to  connect  Puget  Sound  at 
Salmon  B.  with  Lakes  Union  and  Washington, 
and  submission  of  est.  of  cost  of  its  constr.  au.  by 
congressional  resol.  Apr.  18,  1896;  sur.  made,  1896, 
by  Capt.  Symons,  96,  3356.  Capt.  Fisk  submitted 
est.,  1896  (see  Projects),  96,  3372. 

E.  by  BERH.,  1906,  in  pursuance  of  resol.  by 
E.  and  H.  Com.  requiring  consideration  of  water- 
way, incl.  modification  of  plan,  which  shall  con- 
template but  one  lock.  Est.  cost  of  modified  plan 
wotud  be  $1,665,406.43;  an.  mainten.,  $60,000.  In 
the  opinion  of  board,  however,  it  would  not  be 
advisable  to  constr.  this  waterway.  (E.  and  H. 
Com.  D.  18,  61st,  2d.) 

Sur.  of  waterway  au.  act  Mar.  2,  1907.  B.  by 
Maj.  Chittenden,  Dec.  2,  1907;  est.,  $2,500,000  (H. 
D.  963, 60th,  1st),  08, 850.  '      :      •        \ 

Maps.  01,  3586;  03,  2418;  03,  2332;  05,  2644; 
06,  2036;  11,  2635.  ..... 


XX-63(c)     HAMMERSLEY  INLET,  PUGET  SOUND,  WASH. 


APPBOPEIATION. 

1910,  $9,000,  10,  2426. 

COMMERCE. 

In  1909,  248,000  t.  lumber  and  logs;  7,600  t.  mer- 
chandise, 10,  979;  1911, 189,388 1;  effect  of  imp.  to 


prevent  delays  waiting  for  h.  t.:  rates  not  notice- 
ably affected,  18, 1245. 

CONTBACTS. 

1910.    Tacoma  Dredging  Co.,  dr.,  17,940  o.  y., 
48*  c.  y.,  11,2633. 
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B.,  10,    979,_998;    11, 


B.,  10,  2426;  11,  : 
B.,  12,  2SS1. 


ENGllVEEBS. 

Cblel  ol  Engineers. 

1037;  12, 1245. 

In  cbarge: 

Maj.  C.  W.  Kutz,  1910. 
J.  B.  Cavanaugli,  1912-. 

OPEBATIONS. 

1910-11.  Work  in  progress  at  Cape  Horn  Bar; 
about  5%  of  entire  work  completed,  11,  2633. 

1911-18.  17,940  0.  y.  dr.,  securing  proj.  dimen- 
sions, 13,  2861. 

PHTSICAL  CHABACTEBISTICS. 

Description  of  locality;  swift  tidal  currents,  11, 
1037. 


Moutli  of  inlet  10  m.  n.  of  Olympia;  mouth  to 
Shelton,  7  m.;  narrow,  la,  1245. 

PBOJECTS. 

Au.  act  June  25,  1910,  removal  of  materials  near 
entrance,  at  Cape  Horn  Bar,  and  at  No.  3  Bar, 
for  Chan.  9'  x  160'  d.,  m.  1.  w.;  est.,  $9,000  (H.  D. 
213,  61st,  2d),  10,  979.    Proj.  completed,  18,  2851. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909;  Es.,  Maj. 
Kutz,  May  3  and  Oct.  22,  1909;  est.,  $9,000  (H.  D. 
213,  61st,  2d),  10,  998. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  18, 1245. 

Maps.    (H.  D.  213,  61st,  2d.)- 


XX-63(d)     PUGET    SOUND,   WASH.     (Channel   to   connect 
Hoods  Canal  with  North  Bay.) 


COMMBBCE. 

Description  of,  95, 3468. 

In  1896  the  probable  benefits  to  be  derived  from  a 
constr.  of  the  waterway  appeared  entirely  incom- 
mensurate with  the  probable  enormous  cost  of  the 
work,  96, 3468. 

ENGINEEBS. 

Cbiel  of  Engineers.    B.,  95,  457. 

In  cbarge.  Capt.  T.  W.  Symons,  1895.  B.,  96, 
3466. 

Assistant.    E.  Bicksecker.    B.,  96, 3469. 

PHTSICAL  CHABACTEBISTICS. 

Description  of,  96, 3467. 


North  B.  comes  close  to  Hoods  Canal  on  the  e.  or 
greater  arm  of  a  portion  of  Puget  Soimd  s.  of  Port 
Townsend.  The  w.  or  lesser  arm  of  the  sound  is 
known  as  Hoods  Canal,  about  97  m.  1.,  and  shaped 
like  a  fishhook.  The  head  of  Hoods  Canal  and 
North  B.  come  within  about  2  m.  of  ea«h  other. 
96, 3467. 

SUB  VET. 

Ex.  with  view  to  constr.  of  canal  to  cormect  the 
2  bodies  of  water  at  the  most  practicable  place,  and 
of  sufficient  d.  to  be  navigable  for  ill  classes  of 
vessels,  au.  act  Aug.  17,  1894;  made  by  Capt. 
Symons,  1894  (B.  unfav.),  96, 3466. 


XX-63(e)    PUGET 


SOUND,    WASH. 

traps.) 


(Inspection    of   Fish 


1904, 

$4,000,04,3626. 

1906, 

9,000,06,2560. 

1906, 

6,000,08,2047. 

1907, 

6,000,07,2218. 

1008, 

6,000,08,2294. 

1909, 

4,000,09,2264. 

Total, 

35,000 

CONTBACTS. 

1907.    James  W.  Hall,  launch  for  inspection 
purposes,  08, 2294. 

ENGINEEBS. 

Ctiiet  of  Engineers.    B.,  04, 703;  06,709;  06, 
786;  07,  787;  08, 837;  09, 879;  10, 977. 

In  cbaige: 

Mai.  John  Millis,  1904-05.    B.,  04, 3626;  05,2560. 
Mi).  H.  M.  Chittenden,  1906-08.    B.,  06,  2047; 
07, 2217;  08,  2293. 
Maj.  C.W.  Kutz,  1909-10.    B.,  09, 2253;  10,2424. 


LEGISLATION. 

Revised  form  of_permit  for  traps,  06, 2660. 
Kevised  regulatioos  for  lights  and  fog  bells  to  be 
maintained  on  traps,  06, 2660. 

OPEBATIONS. 

1903-04.  The  SS.  Marian  constantly  engaged 
in  inspection  of  traps  to  check  locations,  and  at 
night  to  see  that  they  are  properly  lighted,  04, 3625. 

1904-10.  Inspection  of  traps  continued,  06, 
2561;  06,2047;  07,2217;  08,2293;  09,2253;  10, 
2424. 

PBOJECTS. 

The  fishing  industry  having  grown  to  great  pro- 
portions, traps  have  been  constr.  in  navigable 
waters  without  regard  for  laws  relative  to  such 
obstruetures.  After  the  loss  of  the  SS .  Clallam  and 
about  50  lives,  public  sentiment  aroused  to  such  an 
extent  as  to  necessitate  U.  S.  interference;  in  future 
all  such  structures  must  be  built  by  au.  of  U.  S., 
and  State  license,  and  be  regularly  inspected,  04, 
3625. 


XX-63 


OLYMPIA  HARBOR,  WASH. 


APPEOPBIATIONS. 

1892,  $35,000,93,3416. 
1894,  40,000,96,3418. 
1896,  32,000,96,3349. 
1899.   16,000,99,3270. 


1902, 
1910, 
1911, 


$25,000,03,2416. 
15,000,  10,2425. 
43,000,11,2632. 


Total,  206,000 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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COJOMERCE. 

Importaace  of  the  place  due  to  its  being  the  capi- 
tal of  the  State,  and  the  only  C.  carried  1897  was 
local  C.  bet.  it  and  other  places  on  Fuget  Sound,  97, 
3444. 

In  1897  the  interests  involved  not  important 
enough  to  warrant  imp.  of  Deschutes  R.  at  the  H., 
98, 3095. 

Description  of,  03, 627;  04,  693. 

Further  imp.  required  on  account  of  growth  of  C, 
04, 3608. 

1911,  48,275  t.,  12,  1244. 

CONTRACTS. 

1892.  Geiger  &  Zabriskie,  dr.  and  bulkhead 
oonstr.,  lato.  y.  (J17,920),  93, 3416. 

1894.  Bowers  Dredging  Co.,  dr.,  IGif  c.  y 
(S32,000),  95,  3417. 

1896.  New  York  Dredging  Ck).,  dr.,  12i4:  o.  y. 
(119,312.50),  97, 3444. 

1899.  Puget  Sound  Dredging  Ck).,  dr.,  100,199 
c.  y.,  at  13U,  00, 4482. 

1903.  Puget  Sound  Bridge  &  Dredging  Co.,  dr. 
46,952,  c.  y.,  29.9$  o.  y.,  03, 2331. 

1910.  Puget  Sound  Bridge  &  Dredging  Co.,  dr., 
200,000  c.  y.,  10.84  c.  y.,  11, 2632. 

1918.  Puget  Sound  Bridge  &  Dredging  Co.,  dr. 
168,000  c.  y.,  14*  c.  y.;  James  W.  Hall,  oonstr. 
launch,  12, 2850. 

ENGINEEBS. 

Cliiet  of  Engineers.    B.,  85, 369;  91,411;  92, 
384;  93,  443;  94,  411;  95,  453;  96,  410;  97,  512: 
98,  616,  524;  99,  605;  00,  683;  01,  645;  02,  567; 
03,626;  04,693;  06,698;  06,773,787;  07,^ 
08,838;  09,879;  10,977;  11,1035;  18,1243. 

Boards.  Further  consideration  of  ex.  and  sur. 
riven  by  BEEH.,  in  compliance  with  a  resol.  of 
Com.  on  B.  and  H.  of  House  of  Bep.  B,  pub.  B. 
and  H.  Com.  D.  5,  61st,  2d,  10, 978. 

In  charge: 

Capt.  C.  P.  Powell.    K.,  85, 2413. 

Lt.  E.  Burr.    R.,  85,  2415. 

Capt.  T.  W.  Symons,  1891-95.  E.,  93,  2733, 
2736;  93,  3415;  94,  2606;  96,  3416. 

Capt.  H.  Taylor,  1896-1900.  B.,  96,  3349;  97, 
3443;  98,  3070,  3094;  99,  3270;  00,  4481. 

Maj.  John  Millis,  1901-05.  R.,  01,  3582;  02, 
2416;  03, 2330;  04, 3607;  06, 2521. 

1st  Lt.  P.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  B.,  06,  2031; 
07, 2218;  08,  2294. 

Mai.  C.  W.  Kutz,  1909-11.  B.,  09,  2254;  10, 
2425;  11, 2631. 

Uaj.  J.  B.  Cavanaugh,  1912-.    B.,  12, 2850. 

Assistants: 

P.  G.  Eastwick.    E.,  85, 2414. 

A.  J.  McMiUan.    B.,  98, 2735. 

B.W.  DeCourcy.    B.,  92,2740. 

J.  R.  Savage.    E.,  93, 3417;  94, 2608;  96, 3418. 

J.  Zug.    E.,  98,  3097;  00,  4482. 

Lt.  M.  L.  Walker,  01,  841. 

Eugene  Bicksecker.    B.,  04, 3608;  06, 2522. 


Lt.  F.  A.  Pope,  06,  766;  (Capt.)  11,  1026;  18, 
1231. 
1st  Lt.  J.  H.  Earle,  09, 871;  11, 1026. 
Capt.  Arthur  Williams,  11, 1026;  12, 1231. 

OPEEATIONS. 

1898-93.    Dr.  in  progress,  93, 3415. 
1893-94.   In  coimection   with   the  previous 
year,  237,805  c.  y.  dr.,  94, 2607. 

1894-96.    224,071  c.  y.  dr.,  96,  3417. 
1896-97.    192,485  c.  y.  dr.,  97, 3443. 
1899-00.    100,199  c.  y.  dr.  (maps),  00, 4481. 
1903-04.    46,952  c.  y.  dr.;  prof,  completed,  04, 

1910-11.    200,211 0.  y.  dr.,  11, 1036. 
1911-12.    150,936  c.  y.  dr.,  12, 2850. 

PHTSICAL  CHABACTBEISTICS. 

DeseriDtion  of,  85, 2414;  92, 2735. 

Olympia  situated  at  the  head  of  Budd  Inlet,  93, 
3415. 

Deschutes  E.  rises  in  foothills  of  Cascade  Mts., 
and  empties  into  upper  or  s.  end  of  Budd  Inlet  at 
Tumwater,  where  if  meets  tide  water.  Olympia 
located  on  Budd  Inlet  about  2  m.  n.  of  Tumwater, 
and  the  part  of  Budd  Inlet  in  vicinity  of  city  is 
known  as  Olympia  H.  B.  unnavigable  above  3 
falls,  having  an  aggregate  height  of  84',  situated 
at  Tumwater,  jiist  before  it  meets  tide  water,  98, 
3095. 

Condition  of  works  and  d.  of  water,  11,  2632; 
12, 1244. 

PLANS. 

SS';         By  Lt.  Burr,  1885,  chan.  by  dr.,  aided  by  j.  from 
788;      Capitol  Pt.  8'  'd.  at  1.  w.;  est.,  3147,950,  86, 2416. 

PEOjrECTS. 

By  Capt.  Symons,  1891,  dr.  chan.  12'  x  260'  at 
mean  of  the  lower  low  waters,  from  vicinity  of 
Fourth  St.  Br.  to  d.  w.  in  Budd  Inlet;  est.,  $276,000, 
93, 3415. 

In  1897  Capt.  Taylor  est.  $264,000  or  $1,000,000 
by  one  of  two  plans  to  imp.  Deschutes  E.  at  H., 
98,  3095,  3096. 

Proj.  modified  act  June  25,  1910,  to  obtain  chan. 
12'  d.,  m.  1.  w.,  on  w.  side  of  H.,  with  turning-basin 
at  its  inner  end  400'  x  800';  est.,  $58,000,  with  $1,160 
an.  mainten.,  subject  to  certain  conditions  as  to 
cooperation  on  part  of  local  interests  (B.  and  H, 
Com.  D.  5,  61st,  2d),  10, 977. 

SUE  VETS. 

Au.  act  July  6, 1884;  made  by  Lt;.  Burr,  85, 2415. 

Sur.  au.  act  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons,  92, 2736. 

Sur.  of  Deschutes  B.  at  its  entrance  into  Olympia 
H.  au.  act  June  3, 1896;  made,  1897,  by  Capt.  Tay- 
lor, (H.  D.  104,  56th,  2d),  98,  3094. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1905.  E.  by 
Maj.  MiUis.and  Lt.  Pope,  June  24  and  Nov.  18, 
1905;  locality  not  deemed  worthy  at  the  "present" 
time  of  imp.  beyond  that  contemplated  by  ex- 
isting proj.  (H.  D.  405,  59th,  1st),  06, 787. 

Maps.  94,  2610:  95,  3420;  00,  4482;  02,  2416: 
03,2330. 


XX-67 

APPEOPBIATIONS. 

City  waterway: 

1902,  $75,000,02,2417. 

1903,  100,000,03,2332. 

Total,  175,000 
Puyallup  waterway; 

1905,  $40,000,05,2530. 

1906,  160,000,06,2035. 
1909,   40,000,  09,  2266. 

Total,  240,000 


TACOMA  HARBOR,  WASH. 


COMMEBCE. 

Very  extensive;  rapidly  growing,  01, 3697. 

Letters  of  Tacoma  (Wash. )  Chamber  of  Commerce 
andBoard  of  Trade,  04,  3647. 

C.  to  be  benefited  by  this  imp.  of  large  and  ex- 
tremely varied  character,  04, 694. 

1904,  1,684,624  t.,  06,  2531;  1911,  854,799  t.,  "m- 
complete"  12, 1248. 

Eemarks  as  to  C.  prosperity,  etc.,  06,  2538. 

Imp.  of  City  Waterway  stimulated  C,  particu- 
larly along  portion  s.  of  14th  St.,  06,  2033. 
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Grain  export  very  important  item,  in  wliicli 
Tacoma  exceeds  all  other  Puget  Sound  ports,  07, 
790. 

Diagram  showing  cash  app.  and  cash  valuation  of 
freight,  with  total  freight  1880  to  1911, 11,  2634. 

CONTRACTS. 

1903.  Eaymond  A.  Perry,  dr.  2,100,000  c.  y., 
6.444  c.  y.,  03,  2331. 

1907.  A.  W.  Tweeden  &  Co.,  dr.  in  Puyallup 
WatCTway,  1,811,599  c.  y.,  8$  c.  y.,  building  neces- 
sary bulkheads  and  filling  (cost  of  bulkheading 
and  filling  borne  by  private  interests),  08,  2295; 
09,  2256. 

ENGINBEBS. 

Cliiel  of  Engineers.  B.,  01, 655;  03,568;  03, 
627;  04,  694,  704;  06,  699;  06,  774;  07,  789;  08, 
839;  09,  880;  10, 979,  999;  11, 1038;  13, 1246. 

In  charge: 

Capt.  H.  Taylor,  1901.    E.,  01,  3594,  3596. 

Maj.  John  MUlis,  1902-05.  B.,  03, 2417;  03, 2331; 
04,  3609,  3629,  3634;  OS,  2527. 

Mai.  H.  M.  Chittenden,  1906-09.  B.,  06,  2033; 
07,  2219;  08,  2295. 

Maj.  C.W.Kutz,  1909-11.  B.,  09, 2255;  10,2427; 
11  2633 

Maj.  J.  B.  Cavanaugh,  1912-.    B.,  13,  2852. 

Assistant.  Eugene  Bicksecker.  B.,  05,  2528; 
06,  2033;  08,  2296. 

LEGAL  PROCEEDINGS. 

Contract  bet.  Washington  and  B.  B.  Lehman  for 
land  excavation  in  H.,  01,  3699. 

Pre.  action  to  secure  compliance  with  law  in  mat- 
ter of  Lehman  contract  and  of  depositing  material, 
had  been  taken  at  close  of  past  year;  views  invited 
from  interested  persons  relative  to  application  of 
available  funds,  03,  668. 

Negotiations  in  progress,  1906,  bet.  local  au.  and 
owners  of  property  adjacent  to  the  Puyallup  Water- 
way to  secure  compliance  with  conditions  of  app. 
act.  Bonds  prepared  for  each  owner  guaranteemg 
that  bulkhead  constr.  and  similar  work  would  be 
done  to  satisfaction  of  V.  S.  Bngr.  Dept.,  06,  2034. 
Conditions  imder  act  of  1905  complied  with,  07, 
2219. 

OPEBATIONS. 
1903-03.    7,400  c.  y.  dr.  from  City  Waterway, 

03,  2331. 

1903-O4.    944,000  c.  y.  dr.  from  City  Waterway, 

04,  3609. 

1904-OS.  1,155,608  c.  J.  excavated  from  City 
Waterway  clian.,  completing  same  according  to 
proj.,  06,  700. 

1905-06.  Policing  H.  to  prevent  encroach- 
ments, enforcine  laws  relative  to  refuse  disposal  and 
obstr.,  and  their  removal,  and  ex.  of  proposed  br. 
sites,  brs.,  etc.,  06,  2033. 

1906-07.  Preparations  made  for  dr.  in  Puyal- 
lup Waterway,  07, 2219. 

1907-08.  Contractors  built  electric  suction  dr. 
ar.d  80,000  c.  y.  dr.;  considerable  bulkhead  work 
done,  08,  2296. 

1908-09.  890,000  0.  y.  dr.  from  Puyallup 
Waterway,  855,000  c.  y .  of  which  was  placed  behind 
bulkhead;  75%  bulkhead  work  done,  09, 2265, 2256. 

1909-10.  966,699  c.  y.  dr.  from  Puyallup 
Waterway;  contract  terminated  by  limitation. 
Work  on  bulkheads,  10,  2427. 

PHYSICAL  CHABACTEBISTICS. 

City  Waterway  completed;  d.  and  w.  obtained, 

05,  700. 

In  fall  of  1909,  Puyallup  E.  and  its  tributaries, 
during  severe  floods,  brought  down  quantities  of 
material  and  deposited  it  in  dr.  chan.  m  Puyallup 
Waterway,  practically  obliterating  excavation  un- 
der proj.,  10, 2427. 


Extreme  tidal  variation,  IS';  mean  variation 
14.5',  10, 979. 

Filling  since  beginning  of  work,  13, 1247. 

Estab.  that  Chan,  would  be  seriously  impaired  by 
every  freshet,  as  dr.  chan.  acts  as  a  catch  basin  of 
vast  quantities  of  material  eroded  and  carried  down 
by  rapid  currents,  13, 1247. 

Owmg  to  severe  floods  Nov.,  1906,  White  E.  was 
turned  bodily  into  Puyallup  E.,  and  the  latter  E. 
had  to  carry  double  the  former  normal  flow,  and  as 
both  Es.  are  heavy  silt  carriers,  the  effect  of  this 
change  was  highly  detrimental  to  work  in  Puyallup 
Waterway,  13, 1247. 

PBIVATE  WOBK. 

The  Northern  Pacific  Ky.  Co.  paid  contractor  3t 

c.  y.  for  depositing  dr.  material  on  its  tide  lands, 
03,  2331;  04, 3609. 

Under  arrangements  bet.  contractor  and  owners 
of  adjacent  lands,  1,166,608  o.  y.  removed  from  City 
Waterway  deposited  as  filling,  05, 700. 

PBOJECTS. 

Act  June  13, 1902,  an.  contracts  might  be  entered 
into  by  the  Sec.  of  War  for  materials  and  work  neces- 
sary for  prosecution  of  proj.,  not  to  exceed  in  aggre- 
gate $100,000,  excl.  of  176,000  app.  by  above  act. 
No  part  of  app.  to  be  expend,  until  release  from 
liability  for  damages  should  be  obtained,  arising 
from  a  contract  bet.  State  of  Washington  and 
E.  B.  Lehman,  and  right  obtained,  free  of  charge, 
to  deposit  material  dr.  from  said  chan.  upon  adjar 
cent  lands.  Work  to  be  so  conducted  as  not  to 
damage  ps.  or  foundations  of  brs.  crossing  said 
waterway,  or  the  wharves  adjacent  thereto  (H.  D. 
76,  66th,  2d),  03, 668. 

Act  .Tune  13, 1902,  au.  dr.  in  City  Waterway  from 

d.  w.  in  Commencement  B.  to  11th  St.  to  25',  from 
11th  St.  to  14th  St.  to  18',  and  from  14th  St.  to  s.  end 
of  waterway  to  15',  extreme  1.  w.,  03, 628. 

Act  Mar.  3,  1906,  contemplates  dr.  chan.  500'  x 
3,650'  1.  from  n.  end  of  Puyallup  Waterway,  to  28', 
extreme  1.  w.;  est.,  $240,000  (H.  D.  520,  68th,  2d); 
provided  that  U.S.  should  be  under  no  expense  in 
connection  with  the  constr.  of  bulkheads,  groins,  or 
fillings,  the  cost  and  charges  to  be  furnished  upon 
demand  of  U.  S.  engineer  in  charge,  design  and  loca- 
tion to  be  subject  to  his  supervision,  and  all  neces- 
sary filling  to  be  made  in  accordance  with  plans  and 
specifications  furnished  by  said  engineer;  that  no 
expend,  to  be  made  under  this  app.  until  provision 
satisfactory  to  See.  of  War  be  made  for  permanent 
mainten.  of  said  proj.  when  completed,  without 
expense  to  U.  S.,  06,  700;  conditions  of  act  com- 
plied with  and  submitted  to  Sec.  of  War,  06,  775. 

Puyallup  Waterway  considered  unworthy  of 
further  imp.  by  U.  S.  unless  R.  be  first  diverted  or 
proj.  otherwise  modified  (H.  D.  418,  61st,  2d),  11, 
2633. 

SUBVETS. 

Pre.  ex.  and  sur.  au.  act  June  6, 1900.  E.  by  Capt. 
Taylor,  June  22  and  Nov.  13, 1900;  est,  1444,000 
(H.  D.  76,  66th,  2d),  01,  656,  3593. 

Pre.  ex.  and  sur.  au.  act  June  13, 1902,  of  Puyallup 
and  other  waterways,  not  already  sur.,  Tacoma  H. 
B.  by  Maj.  Millis,  July  2,  1902,  and  Dec.  31,  1903; 
est.,  $477,000  (H.  D.  520,  68th,  2d),  BEEH.  does 
not  deem  it  advisable  for  U.  S.  to  undertake  imp. 
(H.  D.  520,  68th,  2d),  04,  704,  3629,  3632. 

B.  by  BERH.,  1905,  requested  by  E.  and  H. 
Com.;  board  submits  est.  $240,000  for  chan.  28'  x 
600'  X  3,650'  (E.  and  H.  D.  37,  61st,  2d). 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  with  view  to 
extending  Puyallup  Waterway  5,000'  or  less.  B. 
by  Ma;i.  Kutz,  May  20, 1909,  and  Jan.  29, 1910  (H.  D. 
832,  61st,  2d),  (B.  unfav.),  10,  999. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1247. 

Maps.  03,  2417;  03,  2331;  05,  2540;  (photo- 
graphs^ 09,  2256. 


rSeepp.  14-22  fori 
Lexplanatlons,  etc.  J 
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PUYALLUP  RIVER,  WASH. 


COMMERCE. 

Important,  76, 11, 641, 669, 670,  671. 

ENGINEERS. 

Chief  of  Engineers.  B.,  76, 116;  8S,  369;  91, 
409, 3255;  98,  524;  08, 8S0;  09, 893. 

In  cbaxge: 

Maj.  N.  Michler,  1876.    B.,  76, 11, 641. 
Mai.  J.  M.  Wilson,  1876.    B.,  76,  il,  668. 
Capt.  C.  F.  Powell,  1884.    R.,  85, 2417. 
Capt.  T.  W.  Symons,  1890.    B.,  91, 3255. 
Capt.  H.  Taylor,  1896-98.    B.,  98, 3098. 
Maj.  H.  M.  Chittenden,  08,  830;  (Lt.  Col.)  09, 
871. 

Assistants: 

B.  A.  Eabersliam.    B..  76, 11, 642. 

J.  A.  McMillan.    B.,  91,3257. 

PHYSICAL,  CHARACTERISTICS.      , 

Description  of  K.,  76,  11,  642,  643,  669,  670;  83, 
2417;  98, 3098. 

Description  of  coal  fields,  76,  il,  643. 

Table  of  distances  and  levels,  76, 11,  643. 

Description  of,  98,  3098. 

Stream  is  about  50  m.  1.;  empties  into  Puget 
Sound  near  Tacoma,  Wash.  During  freshets  over- 
flows its  banks,  98, 3098. 

PLANS.    (See  Projects.) 

By  Maj.  Wilson,  1876,  removing  obstr.  from 
Tacoma  to  Moore's  farm,  14A  m.,  to  2i'  1.  w.,  by 


dams  and  scraping  on  bars;  also  to  close  e.  chans. 
below  agency;  est.,  $11,836^  76,  ii,  670,  671.  Upper 
section  of  E.  from  coal  mines  to  Moore's  farm  can 
only  be  imp.  by  locks  and  dams,  or  by  a  canal 
tor  the  entire  distance;  such  expend,  not  justified, 
76, 11,  671. 

Capt.  Powell,  1884,  reports  E.  worthy  of  imp. 
to  extent  of  snagging  operations  as  far  upstream 
as  county  br.;  est.  (an.),  $3,000,  86,  2419. 

PROJECTS.    (See  Plans.) 

By  Capt.  Taylor,  1898,  est.  8570,486  to  d.  water- 
way, 98,  3100. 

SURVEYS. 

1876.  Ex.  and  sur.  by  E.  A.  Habersham,  from 
coal  mines  to  mouth,  76, 116,  ii,  641,  668. 

Ex.  au.  act  July  5,  1884;  made,  1884,  by  Capt. 
Powell  (see  Projects),  85, 2417. 

Ex.  au.  act  Sept.  19,  1890;  made,  1890,  by  Capt. 
Symons  (R.  unlav.),  91, 3256. 

Sur.  of  mouth  au.  act  June  3,  1896;  made,  1898, 
by  Capt.  Taylor  (R.  unfav.;  see  Projects),  98, 
3098. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  with  view 
to  straightening  chan.  and  securing  suitable  d., 
to  city  of  Puyallup.  R.  by  Lt.  Col.  Chittenden, 
Apr.  26, 1907,  Apr.  4  and  Aug.  31, 1908  (H.  D.  1107, 
60th,  2d)  (unfav.),  08, 850;  09,  893. 

Maps.    (H..D.  1107,  60th,  2d.) 


XX-73 


SEATTLE  HARBOR,  WASH. 


ENGINEERS. 

Chief  of  Engineers. 


B.,  IS,  1268. 


In  charge: 

Maj.  C.  W.  Kutz,  12, 1231. 

Maj.  J.  B.  Cavanaugh,  13, 1231. 


Assistants: 

Capt.  P.  A.  Pope,  13, 1231. 
Capt.  Arthur  Williams,  13, 1231. 

SUBVEY. 

Pre.  ex.  and  sur.  an.  act  Feb.  27,  1911,  of  east 
and  west  waterways,  Seattle  H.,  with  view  to 
mainten.  by  U.  S.  (B,.  not  yet  submitted),  13, 
126S. 


XX-73    DUWAMISH  AND  BLACK  RIVERS,  WASH. 


COMMERCE.    (See  Physical  characteristics.) 

ENGINEERS. 

Chief  of  Engineers.    R.,  Si,  342;  91,  409;  98, 
525. 

In  charge: 

Capt.  C.  T.  Powell,  1884.    B.,  84,  2296. 
Capt.  T.  W.  Symons,  1891.    B.,  91, 3267. 
Capt.  H.  Taylor,  1896-98.    B.,  98, 3103. 

Assistants: 

A.  J.  McMillan.    B.,  91,  3259. 

K.  H.  Ober.    B.,  98, 3106. 

PHYSICAL  CHABACTEBISTICS. 

Description  of,  84,  2296;  91, 3258;  98, 3104. 


City  of  Seattle  situated  about  2  m.  from  mouth 
of  E.,  which  is  about  16  ra.  1.  and  is  formed  by 
junction  of  the  Black  and  White  Es.  In  1898  no 
navigation  on  any  part,  98, 3104. 

SUBVEYS. 

Ex.  au.  act  Aug.  2,  1882;  made  by  Capt.  Powell 
(B.  fav.,  but  work  not  a  public  necessity),  84, 
2296. 

Ex.  of  Black  and  Duwamlsh  Es.  au.  act  Sept. 
19, 1890;  made,  1890  by  Capt.  Symons  (B.  unfav.), 
91,  3268. 

Sur.  of  E.  and  its  tributaries  au.  act  June  3, 
1896;  made,  1898,  by  Capt.  Taylor  (B.  unfav.), 
98, 3103. 


XX-78(a) 


SAMMAMISH  RIVER,  WASH. 


ENGINEERS. 

Chief  of  Engineers. 


R.,  13, 1268. 


In  charge: 

Maj.  C.  W.  Kutz,  13, 1231. 
Maj.  J.  B.  Cavanaugh,  13, 1231. 


SUBVEY. 

.  Pre.  ex.  and  sur.  au.  act  June  25, 1910  (R.  to  come), 
18, 1268. 
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XX-78(b)  EDMONDS  HAKBOR,  WASH. 

SUKVET. 


ENGINEERS. 

Chlet  of  Engineers.    B.,  13, 1268. 

In  charge.    Maj.  C.  W.  Kutz,  IS,  1231. 


Pre.  ex.  and  sur.  act  Feb.  27, 1911  (B.  to  come), 
18, 1268. 


XX-79 


EVEKETT  HARBOR,  WASH. 


APPBOPKIATIONS. 

1894,  110,000,95,3433. 
1896,  20,000,96,3375. 
1899,   50,000,99,3273. 

135,000,00,4486. 
90,000,01,3688. 

117,000,03,2427. 


1900, 
1901, 
1902, 


Total,  422,000 

COMMEBCE. 

Description  ol,  93, 3467;  97, 3448. 

H.  accessible  to  vessels  of  deepest  draft.  Water 
traffic  varied  in  character,  04,  698. 

Report  relative  to,  05,  2547. 

Chan,  and  H.  dr.  bad  not  been  utilized  (1907-08) 
for  C.  purposes,  08, 843. 

U.  S.  imp.  has  not  caused  any  reduction  in 
fieight  rates,  09, 885. 

Tonnage,  1898,  55,000;  1903,  79,000;  1908,  168,000, 
10, 985. 

CONTBACTS. 

1895.  EverettTerminalCo.,bulkbeadconstr.— 
piles,  St  1.  f.;  lumber,  $7.30  M  f.;  spikes,  30  lb.; 
brush,  J1.25  cord  ($3,760),  95, 3432. 

1896.  Savage  &  Scofield,  dike  constr.— St.,  S2i 
t.;  piles,  5i|i  1. 1.;  lumber,  $7.50  M  J.;  spikes,  St  lb.; 
brush,  $1.30  cord  ($11,074).  New  York  Dredging 
Co.,  dr.,  32,143  c.  y.,  at  14$  c.  y.,  97,  3449. 

1899.  Seattle  Dredging  Co.,  2,350,000  c.  y.  dr., 
at  9i|:;  piles,  $2,240;  lumber,  $910;  fascines,  $7,500; 
St.,  $1,805,  00,  4486. 

ENGINEEBS. 

Cbiet  of  Engineers.  B.,  93,  446;  94,  2623; 
95,  454;  96,  412;  97,  515;  98,  518;  99,  608;  00, 
3273;  01,648;  03,570;  03,631;  04,697;  05,703; 
06, 779,  786;  07,  794;  08,  842;  09,  884;  10,  984. 

In  cbarge: 

Capt.  T.  W.  Symons,  1893-95.  E.,  93, 3464;  94, 
2623;  95, 3430. 

Capt.  H.  Taylor,  1986-1900.  E.,  96,  3373;  97, 
3447;  98,3075;  99,3273;  00,  4485. 

Maj.  John  Minis,  1901-05.  B.,  01, 3587;  03,2426; 
03, 2334;  04, 3615;  05, 2546. 

Maj.  H.  M.  Chittenden,  1906-08.  B.,  06,  2038; 
07,2223;  08,2300. 

Maj.  C.W.  Kutz,  1909-10.    B.,  09, 2259    10,2429. 

Assistants: 

Lt.  M.  L.  Walker,  01, 641. 

John  Zug,iun.engr.,  03, 2426;  03,2335;  04,3615, 

J.  M.  Clapp.    E.,  05,  2547. 

1st  Lt.  F.  A.  Pope,  06, 766;  07, 780. 

1st  Lt.  J.  H.  Earle,  09, 871;  10,  968. 

OPEEATIONS. 

1895-96.    A  dike  7,980'  L  built,  96,  3374. 

1806-97.  The  dike  extended  6,465'  farther,  and 
32,143  0.  y.  dr.  to  make  a  chan.  6'  x  50',  m.  1.  w.,  for 
2,885',  97,  3448. 

1900-01.  8,182'  of  bulkhead  constr.  and  repairs 
done;  dr.  extended  over  4,900'  of  H.  basin  and  chan.; 


quantities  dr.,  material  placed,  and  cost  given,  01. 
3587.  ' 

1901-03.  Work  suspended,  funds  being  ex- 
hausted; Chan.  dr.  100  to  200'  x  18,348';  904'  of  bulk- 
head constr.;  quantities  given;  797  snags  removed 
03, 2426. 

1903-03.  H.  basin  enlarged  and  bulkheads 
raised  and  strengthened;  816,627o.  y.  dr.;  3,772  l.f. 
piling  driven;  140,131  f.  b.  m.  lumber  and  12,393  t. 
St.  placed,  03, 2335. 

1903-04.  Chan.  26'  x  400'  dr.  n.  from  d.  w.  inside 
of  H.,  work  completed;  statement  of  work  done 
during  year;  45,197  c.  y.  dr.;  2,298  f.  ta.  m.  lumber 
and  268 1.  St.  placed,  04, 3615. 

PHYSICAL  CHAEACTEBISTICS. 

Description  of,  93, 3465;  94, 2624;  03, 671. 

In  1892  Everett  was  1  year  old,  at  mouth  of  Sno- 
homish E.;  water  frontage  about  9J  m.;  only  a 
small  proportion  of  which  could  be  reached  at  all 
stages  of  the  tide  by  ocean-going  craft,  93, 3465. 

Marked  filling  in  several  places  since  dr.  was  sus- 
pended, 03,  2426. 

Average  settlement  of  dike  does  not  exceed  4"; 
buMiead  a  marked  benefit  as  break'r,  04, 3615. 

Max.  draft  carried,  1905,  26'  at  1.  w.;  tidal  varia- 
tion (approx.),  16',  05, 704. 

Chan,  leading  n.  from  basin  dr.  to  6' 1.  w.  for  6,000', 
10,  986. 

PEOJECTS. 

In  1894  Cfapt.  Symons  est.  $372,000  to  imp.  H.,  94, 
2626,  by  excavating  a  H.  basin,  by  dr.  a  chan.  from 
thence  through  the  tide  flats  and  the  Old  R .  mouth 
to  the  fresh  water  of  the  Snohomish  E  „  and  by  pro- 
tecting and  maintaining  this  H.  and  chan.  by  a 
bulkhead  bet.  them  and  the  open  sound;  adopted, 
95, 3431. 

In  1895,  by  Capt.  Symons,  bulkhead  from  lower 
end  of  Smiths  Isld.,  for  such  1.  as  the  prices  bid 
would  permit,  95, 3431. 

Est.,  $422,000,  the  total  au.  by  act  Mar.  3,  1899, 
01,  649.  Est.  cost  of  changes  in  bulkhead  constr. 
au.  Apr..  1901,  $354,339,  01, 3587, 3688. 

Sec.  of  War  advised  chamber  of  commerce  that 
no  change  of  plan  could  be  made,  01, 3588.  Some 
modifications  of  proj.  desirable,  01, 3588. 

Proj.  modifledTjy  joint  resol.  ol  Congress  Apr.  23, 
1902,  au.  Sec.  of  War,  in  his  discretion,  to  abandon 
di.  and  imp.  of  Old  E.  and  apply  balance  to  w.  or  d. 
H.  basin  and  chan.  through  tide  flats,  03, 571. 

SUEVEYS. 

Ex.,  incl.  mouth  of  Snohomish  E.,  au.  act  July  13, 
892;  made  by  Capt.  Symons  (B.  uniav.),  93, 3464. 

Sur.  and  est.  of  the  cost  of  dr.  the  bar  at  Everett 
to  constr.  fresh-water  H.  there  with  the  greatest 
water  d.  practicable  was  called  tor  by  resol.  of  Cong. 
June  20, 1894.  E.  by  Capt.  Symons  (see  Projects), 
1894,  94,  2623. 

Pre.  ex.,  for  extension  of  the  dike  and  dr.  area, 
au.  act  Mar.  3,1905  (E.  unlav.)  (H.  D.  70,  59th,  1st), 
06,  786. 

Maps.    95,3434;  01,3588;  03,2426;  04,3616. 


r See  pp.  14-22  fori 
Lexplanations,  etc.  J 
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XX-80 


SNOHOMISH  RIVER,  WASH. 


APPBOPBIATIONS. 

1905,  1  {6,500,05,2549. 
2  25,000,10,2430. 
=  75.000,11,2636. 
2  75;000, 13,  2858. 


1910, 
1911, 
1912, 

Total,  181,500 

COMMEBCE. 

Description  of,  93, 3463. 
Growing,  93, 3463. 
1911,  910,855  t.,  13,  2858. 

CONTBACTS. 

1911.  J.  M.  Clapp,  constr.  and  repair  of  dikes 
(prices  given);  Tacoma  Dredging  Co.,  dr.,  520,700 
c.  y.,  im  0.  y.,  13,  2859. 

ENGIIVEEBS. 

CUet  of  Engineers.  B.,  7S,  125;  93,446;  04, 
704;  OS,  705;  06,  780;  09,  893;  10,  985;  11, 1042; 
13, 1251. 

Boards.  BBRH.  approv.  Maj.  Millis's  plan  for 
imp.  at  cost  of  {6,500,  04, 3654. 

In  charge: 

Maj.  N.  Michler,  1874.    B.,  76,  ii,  798. 
Capt.  T.  W.  Symons,  1893.    B.,  93,  3462. 
Mai.  John  Millis,1904r^5.    B.,  04, 3653;  05,2548. 
Maj.  H.  M.  ChittBnden,  1906-06.    B.,  06,  2039. 
Maj.  C.  W.  Kutz,  1910-11.    B.,  10, 2430;  11, 2636. 
Maj.  J.  B.  Cavanaugh,  1911-.    B.,  13, 2857. 

Lt.  F.  A.  Pope,  06,  766;  11, 1026;  13, 1231. 
Ist  Lt.  J.  H.^arle,  10,  968;  11, 1026. 
Capt.  Arthur  Wniiams,  11, 1026;  13, 1231. 

OPERATIONS. 

1905-06.  Dike  1,008'  1.  constr.  and  4,444  c.  y. 
dr.  by  hired  labor,  06,  780,781. 

1911-13.  8,305  1.  f.  new  dike  constr.,  8,820  1.  f. 
old  dike  repaired,  md  222,283  c.  y.  dr.,  13,  2857. 


PHTSICAL  CHABACTBBISTICS. 

Description  of,  76,  ii,  798;  93,  3463. 

R.  formed  by  union  of  Skykomish  and  Snoqual- 
mie  Ks. ,  about  20  m.  1. ,  flows  into  Possession  Sound, 
one  of  the  divisions  of  Puget  Sound.  In  its  lower 
course  It  has  formed  a  delta  with  4  separate  Chans.. 
3  of  which  are  below  the  town  of  Lowell.  One  of 
these  latter  Chans.,  known  as  Old  Chan.,  in  1892 
was  much  obstr.  by  snags,  etc.  Lowell  is  part  of 
city  of  Everett,  and  is  situated  about  9  m.  from 
mouth  of  the  R.,  93,  3463. 

PLAN. 

By  Maj.  Michler,  removal  of  snags  from  the  E. 
at  Clarks  Bend;  est.,  (2,000,  76,  ii,  799. 

PBOJECTS. 

Act  Mar.  3,  1905,  an.  constr.  of  single  pile  brush 
and  St.  dike  to  rectify  chan.  at  Stretches  Biiflc, 
and  maintain  4'  to  5'  at  low  stages  (H.  D.  163,  58th, 
2d),  05,  706. 

Act  June  25,  1910,  au.  training  dike  across  bar  at 
outlet  of  Old  R.  Chan,  to  coimect  with  existing 
dike  in  Everett  H.,  and  to  dr.  chan.  8'  x  75',  m.  I. 
w.,  Everett  H.  to  mouth  of  Steamboat  Slough; 
est.,  $280,000  (H.  D.  1108,  60th,  2d),  10,  986. 

SUB  VETS. 

By  Maj.  N.  Michler,  1874-75.    B.,  76,  ii,  798. 

Ex.  of  B.,  mouth  to  Lowell,  au.  act  July  13, 1892; 
made  by  Capt.  Symons  (B.  fav.  to  limited  imp.), 
93,  3462. 

.  Pre.  ex.  au.  act  June  13,  1902,  to  provide  chan. 
of  sufficient  d.  to  accommodate  steam  vessels. 
B.  by  Mai.  Millis,  Sept.  18  and  Nov.  26,  1902,  and 
Jan.  29,  1903;  est.,  {6,500  (H.  D.  163,  58th,  2d),  04, 
704,  3652. 

Pre.  ex.  and  sur.  au.  act  Mar.  2,  1907,  mouth  to 
Lowell.  B.  by  Maj.  Chittenden,  Apr.  19,  1907, 
and  Mar.  31,  1908;  est.,  (280,000  (H.  D.  1108,  60th, 
2d),  09,  893. 

Maps.    (H.  D.  1108,  60th,  2d.) 


XX-93 


SKAGIT  RIVER,  WASH. 


APPEOPBIATIONS. 

1910,     (100,000,10,2431. 
1912,         16,000, 13,  2860. 

Total,     115,000 

COMMEBCE. 

Obstr.;  jams  and  snags  in  the  R.,  76,  ii,  792. 
1900-1910,  increased  nearly  70,000 1.,  13, 1254. 

CONTBACTS. 

1910.    International  Dredging  Co.,  constr.  and 
repair  of  dikes  and  sills  (prices  given),  11, 2637. 

ENGINEEBS. 

Chief  of  Engineers.    B.,  75, 126;  98,  525;  09, 
893;  10, 987;  11, 1044;  13, 1253, 1267. 

In  charge: 

Maj.  N.  Michler,  1874.    E.,  76,  ii,  791. 
Capt.  H.  Taylor,  1898.    B.,  98,  3112. 
Lt.  Col.  H.  M.  Chittenden,  09,  871. 
Maj.  C.  W.  Eutz,  1910-11.    B.,  10,  2430;  11, 
2637. 
Maj.  J.  B.  Cavanaugh,  1911-.    B.,  13,  2859. 

Assistants: 

Capt.  r.  A.  Pope,  13, 1231. 
Capt.  Arthur  Williams,  13, 1231. 


OPEBATIONS. 

1910-11.  Mattress  sill  and  closing  dikes  constr.; 
training  dike  built  for  8,100',  11,  2637. 

1911-13.  Training  dike,  10,450'  1.,  completed, 
13, 1264. 


PHTSICAL  CHABACTBBISTICS. 

Description  of,  75,  ii,  791;  98,  3113. 

Tides,  75,  ii,  792. 

Largest  R.  in  w.  Washington,  rising  in  Cascade 
Mts.,  and  flowing  over  intemationEil  boundary 
line,  down  into  Skagit  B.,  into  which  it  enters  by 
2  forks,  98,  3113.  Chief  obstr.  to  navigation  is  ac- 
cumulations of  snags,  98, 1114. 

Sedro  about  28  m.  from  mouth,  98, 3112. 


PLANS. 

By  Maj.  Michler,  removal  of  snags  and  jams 
from  R.  chan.,  and  protection  of  banks  from  abra- 
sion; est.,  (15,000,  75,  il,  792. 


PBOJECTS. 

Act  June  25,  1910,  au.  constr.  of  training  dike, 
from  mouth  of  South  Fork,  Etcross  flats  to  d.  w.  in 
Saratoga  Passage;  and  closing  cbans.  at  delta  of 
R.;  est.,  (100,000, 10, 987. 


>  For  Imp.  at  Stretches  RiiSe. 


2  For  imp.  at  Old  R.  and  Everett  H. 
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STJBVETS. 

By  Maj.  Miehler,  1874-75.    K.,  7S,  il,  791. 

Sur.  of  R.  from  mouth  to  Sedro  au.  act  June  3, 
1896;  made  by  Capt.  Taylor,  1897  (R.  unfav.),  98, 
3112. 

Pre.  ex.  and  sur.  au.  act  Mar.  2, 1907,  of  E.  up  to 
Sedro  Wooley.  B.  by  Maj.  Chittenden,  Apr.  15, 
1907,  and  Mar.  31,  1908,  on  ex.  and  sur.,  and  by 
Maj.  Kutz,  Nov.  3,  1908,  on  sur.;  est.,  tlOO.OOO 
(H.  D.  1188,  60th,  2d),  09,  893. 


Pre.  e;:!:.  and  sur.  au.  act  June  25,  1910,  Sedro 
Wooley  to  Baker.  K.  by  Capt.  Williams  on  ex., 
Nov.  5,  1910,  and  by  Maj.  Cavanaugh  on  sur., 
Feb.  29,  1912  (H.  D.  909,  62d,  2d)  (xmlav.),  12, 
1267. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans, 
etc.,  12, 12S4. 

Maps.    (H.  D.  1188,  60th,  2d;  H.  D.  909,  62d,  2d.) 


XX- 


swiNoansH  slough,  wash. 


APPBOPBIATIONS. 

$25,000,  93,  3420. 
25,000,95,3437. 
25,000,96,3378. 
20,000,99,3274. 
30,000,03,2428. 
5,000,05,2551. 
75,000,07,2224. 
10,000,09,2260. 
10,000,10,2432. 


1894, 
1896, 
1899, 
1902, 
1905, 
1907, 
1909, 
1910, 


Total,  225,000 

COMMEBCE. 

In  1911,  53,247  t.,  12, 1256. 

CONTEACTS. 

1892.  Oeiger  and  Zabriskie,  dr.,  16i$  c.  y.;  dike 
constr.;  piling,  11*  1.  f.;  wattling,  St  s.  I.  (tl8,265), 
93, 3420. 

1894.  Bowers  Dredging  Co.,  dr.,  16*  o.  y. 
($17,600).  King  &  Mairinan,  dike  constr.,  gM  t. 
($2,380),  95,  3436. 

1896.  D.  Rutherford,  dike  constr.;  piles,  7$1.  f.; 
lumber,  $10.50  Mf.;  spikesand  wire,3Ji|!lb.;  brush, 
$1.74  cord;  st.,  550  t.  ($11,372).  New  York  Dredg- 
ing Co.,  dr^  200  0.  y.  ($8,000),  97,"  3452. 

1899.  Rutherford  &  Mullen,  constr.  and  repair, 
ing  pile,  brush,  and  st.  dikes,  $13,859.39, 00, 4488. 

1908.  Puget  Sound  Bridge  &  Dredging  Co.,  dr. 
238,539  c.  y.,  18.90  0.  v.,  08,  2303. 

1910.  American  Pile  Driving  Co.,  dike  constr. 
(unit  prices  given),  10, 2432. 


ENGINEEBS. 

Cbiet  of  Engineers.  B.,  91,411;  92,334;  93, 
443;  94,  412;  95,  455;  96,  413;  97,  416;  98,  519; 
99,  609;  00,  687;  01,  651;  02,  572;  03,  632;  04, 
698;  05,  705;  06,  781;  07,  796;  08,  843;  09,  885; 
10, 988,  998;  11, 1045;  12, 1255. 

In  cbarge: 

Capt.  T.  W.  Symons,  1890-95.  E.,  93, 2752, 2763; 
93, 3419;  94,  2611;  95, 3435. 

Capt.  H.  Taylor,  1896-1900.  B.,  96,  3377;  97, 
3450;  98, 3076;  99, 3274;  00,  4487. 

Maj.  John  Millis,  1901-05.  B.,  01, 3589;  02,2428; 
03,  2336;  04, 3617;  05,  2549. 

Maj.  H.  M.  Chittenden,  1905-08.  E.,  06,  2040; 
07,  2224;  OS,  2301. 

Maj.  C.  W.  Kutz,  1908-11.  E.,  09,  2259;  10, 
2431*  11   2638. 

Maj.  J.'  B.  Cavanaugh,  1911-.    E.,  13,  2860. 

J.  R.  Savage".    E.,  92,  2759;  03, 3421;  94,  2613. 
E.  L.  Carpenter.    E.,  95,  3437;  97,  3452. 
Lt.  M.  L.  Walker,  01,  641. 
Thos.  H.  Huddlestone,  E.,  04,  3617,  3618;  OS, 
2549;  06,  2040. 
Lt.  F.  A.  Pope,  06,  766;  07,  780;  12, 1231. 
1st  Lt.  J.  H.  Earle,  09, 871. 
Capt.  Arthur  Williams,  13, 1231. 


OPEEATIONS. 

1893-94.  6,180  1.  f.  dike  built  and  86,585  0.  y. 
dr.,  94, 2612. 

1894-95.  95,953  c.  y.  dr.  and  dike  built  bet. 
Goat  and  Ilka  Islds.,  95, 3437. 

1896-97.  Skagit  B.  Dike  repaired,  2,745  1.  t. 
new  dike  repaired,  and  36,017  c.  y .  dr.,  97, 3450, 3451. 

1897-98.    796 1.  f.  spur  dike  built,  98,  3076. 

1899-00.  Over  1,350  1.  t.  dikes  repaired  and 
strengthened;  630 1.  f .  dike  built,  00,  4487. 

1901-03.  Repairs  to  dikes  and  removal  of  drift 
and  logs,  03, 2428. 

1902^)3.  General  repairs  to  dike  extending 
from  Gallaghers  Ft.  to  McGlinns  Isld.,  03,  2336. 

1903-04.  854  c.  y.  r.  deposited  in  iimer  dike, 
04, 3617. 

1904-05.  13,837.75  o.  y.  r.  deposited  in  inner 
and  outer  dikes,  05,  2549. 

1905-06.  6,165  c.  y.  r.  placed  in  outer  dike,  06, 
2040. 

1907-08.  480,000  c.  y.  dr.  and  dike  extension  in 
progress,  08,  2301. 

1908-09.  1,518  c.  y.  St.  placed  ia  Goat  Isld. 
Dike  09  2259. 

1909-10.  bike  1,500'  1.  opposite  La  Conner 
built,  and  6,500  c.  y.  dr.  bet.  La  Conner  and  Goat 
Isld.,  10,  2431. 

PHTSICAL  CHAEACTEEISTICS. 

Description  of,  93, 2756. 

Slough  is  tidal  and  connects  Saratoga  Passage  and 
Skagit  B.  on  the  s.  with  Padllla  B.  on  the  n.  It  is 
an  important  water  highway,  furnishing  the  most 
e.,  shortest,  and  safest  route  for  smaller  class  of  SS. 
bet.  n.  and  s.  waters  of  Puget  Sound,  93, 3419.  It 
passes  through  what  is  probably  the  most  fertile 
and  productive  portion  of  Washington,  and  upon 
it  is  situated  the  town  of  La  Conner,  the  county  seat 
of  Sk^it  County,  93,  3421. 


PEOJECTS. 

By  Capt.  Symons,  1891,  dr.  chan.  4'  x  100'  from  d.  w. 
in  Saratoga  Passage  across  Skagit  Flats,  through 
shoas  of  slough  proper,  and  across  flats  of  PadiUa  B. 
to  d.  w. , and  buildingpile-wattled dikes  in  Skagit  and 
Padilla  Bs.  to  direct  the  ebb  and  flood  waters 
through  dr.  chans.;  est.,- $122,000,  93,  2756;  93, 
3420. 

SUE  VETS. 

Au.  act  of  Sept.  19,  1890;  made,  1891,  by  Capt. 
Symons,  93, 2753. 

Misc.  surs.  made,  1894-95,  by  Capt.  Symons,  95, 
•3437. 

Sur.  of  Chan.  La  Conner  to  Saratoga  Passage  made 
by  Capt.  Taylor,  1896,  96,  3379. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909.  B.  by  Maj. 
Kutz,  May  26  and  Nov.  6,  1909,  and  Feb.  14,  1910, 
presenting  plan  with  view  to  keeping  open  the  4' 
Chan.  bet.  Saratoga  Passage  and  La  Conner;  est., 
$10,000  (H.  D.  796,  61st,  2d),  10, 998. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
12, 1255. 

Maps.  94,  2614;  96,  3378;  00,  4488;  02,  2428; 
03,  2336;  08,  2304. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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XX-lOO(a)         ANACORTES  HARBOR,  WASH. 


ENGINEERS. 
Chief  ot  Engineers.   B.,  06, 787. 

In  Gliaige.   Maj.  John  MilUs,  1905-.    06, 76S. 


sua  VET. 

Ex.  an.  act  Mar.  3,  1905;  made,  1905;  B.,  Maj. 
MlUls,  June  22, 1905  (unfav.),  (H.  D.  160, 59th,  1st), 
06,  787. 


XX-103    BELLINGHAM  BAY  AND  HARBOR,   WASH,    (in- 
cluding New  Wliatcom  Harbor,  Fairtiaven). 


APPEOPEIATIONS. 

1902,  S2S,  000,  02,2429. 
1906,   35,000,06,2552. 

1910,  15,000,10,2433. 

1911,  25,000,11,2639. 

1912,  52,250,13,2861. 

Total,  152,250  ($152,251.75,  C.  E.  E.,  13,  2861). 

COMMERCE. 

Description  of,  96, 3473;  97, 3479;  11, 1047. 

87,000  t.  1902;  value,  about  12,800,000,  03,  634. 
Increase,  06,  2553;  value,  17,000,000,  at  1907,  09, 
887;  88,000,000  at  1909,  IS,  1258. 

Work  has  not  yet  produced  any  material  effect  on 
rates  10  990 

Traffic,' 1911,  240,000+  t.,  13, 2862. 

CONTRACTS. 

1903.  Seattle  Bridge  Co.,  dr.  160,000  c.  y.,  13* 
C.y.,  04, 3619,  3621. 

1906.  North  American  Dredging  Co.,  dr.  200,000 
M.  y.,  14.7H  c.  y.,  06, 2043. 

1913.  Puget  Sound  Bridge  &  Dredging  Co.,  dr. 
615,000  0.  y.,  14.4$  c.  y.,  13, 2861. 

ENGINEEBS. 

Chief  of  Engineers.  B.,  96,457;  97,523;  01, 
646;  03,  673;  03,  634;  04,  700;  05,  707;  06,  782; 
07, 797;  08,  845;  09,  887,  893;  10,  989;  11, 1046; 
13, 1256. 

In  charge: 
'    Capt.  T.  W.  Symons,  1895.    B.,  95, 3472. 
''  Capt.  H.  Taylor,  1897.    B.,  97, 3478. 

Maj.  John  Millis,  1901-05.  B.,  01, 3681;  03,2429; 
03, 2337;  04, 3619;  05, 2662. 

Maj.  H.  M.  Chittenden,  1906-08.  B.,  06,  2043; 
07  2226*  08  2304 

liaj.  C'.  W.Kutz,  1909-11.  B., 09, 2260;  10, 2432; 
11  2639 

Maj.  j!  B.  Cavanaugh,  1911-.    B.,  13, 2861. 

Assistants: 

J.  M.  Clapp.    B.,  97,  3480. 

D.  W.  McMorris.    E.,  04, 3619. 

F.  S.  Greely.    E.,  06,  2553;  06, 2043. 

Capt.  Arthur  WiUiams,  1910-11„  10,  968;  11, 
1026;  13, 1231. 

1st  Lt.  J.  H.  Earle,  1911.  1910-11.  10,  968;  11, 
1026. 

Capt.  Francis  A.  Hope,  1911.    11,1026;  13,1231. 

LEGAL  FBOCEEDINGS. 

Action  taken  by  Dept.  of  Justice  to  compel  re- 
moval of  log  jam,  01, 3681. 


OPEEATIONS. 

1903-04.    About  160,000  c.  y.  dr.  (see  Private 
work),  04, 3619. 
1906-06.    200,000  c.  y.  dr.,  06,  2043. 

PHYSICAL  CHABACTEBISTICS. 

•    Description  of,  96, 3472;  11, 1046. 

B .  is  part  of  Puget  Sound,  reaching  to  15  m.  of  the 
international  boundary.  It  is  about  10  m.  1.  from 
n.  to  s.  and  about  5  m.  w.  Distinguished  from  most 
of  the  Sound  Hs.  in  that  it  is  shallow  enough  to 
afford  an  anchorage.  Starr  Rock  is  situated  in  path 
of  the  C.  bet.  2  cities'  on  the  B .    96, 3472,  3473. 

New  Whatcom,  one  of  the  cities  referred  to  above, 
is  at  n.  end  of  B . ,  and  is  largest  city  on  Puget  Sound 
n.  of  Seattle,  97, 3479. 

Max.  draft  available,  12';  range  of  tide,  12±',  13, 
1258. 

PErVATE  WORK. 

Over  112,000  c.  y.  dr.,  without  cost  to  U.  S.,  for 
filling  land  of  private  parties,  04, 3620;  05,  2652. 

Conditions  relative  to  cooperation  by  local  inter- 
ests complied  with,  13,  2861. 

PROJECTS. 

In  1897  Capt.  Taylor  est.  J80,000  to  make  imp.  at 
Whatcom  Creek,  97, 3480. 

Act  June  13, 1902,  au.  dr.  Whatcom  Creek  Water- 
way to  12'  at  m.  lower  1.  w.  and  200'  w.  from  d.  w. 
as  far  as  the  RE.  br.,  and  to  its  full  w.  inside  this 
br.;  est.,  $80,000,  but  act  prohibited  expend,  until 
mill  refuse  and  sawdust  deposits  be  stopped. 
Refuse  depositing  stopped,  1903,  03,  634. 

R.  and  H.  act  June  25,  1910,  au.  dr.  outer  por- 
tion to  26'  and  inner  portion  to  18'  1.  w.,  in  ac- 
cordance with  plan  (H.  D.  1161,  60th,  2d);  est., 
$92,250,  10,  990;  13,  1267;  the  U.  S.  to  be  at  no 
expense  for  bulkheads,  etc.,  of  dumps. 

Act  Aug.  24,  1912,  placed  work  imder  con.  con- 
tract, 13, 1258. 

SURVEYS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1896,  by  Capt. 
Symons  (R.  fav.  only  to  Starr  Rock  removal),  95, 
3472. 

Sur.  of  B.  from  d.  w.  to  mouth  of  Whatcom  Creek 
au.  act  June  3,  1896;  made,  1897,  by  Capt.  Taylor 
(R.  fav.;  see  Projects),  97, 3478. 

Au.  by  R.  and  H.  act  Mar.  2, 1907;  made  by  Maj. 
Chittenden;  est.,  $92,250  (H.  D.  1161,  60th,  2d),  09, 
893. 

Cong,  docs.,  etc.,  refemng  to  surs.,  exs.,  plans, 
etc.,  03, 573;  03,  634;  11, 1047;  13, 1267. 

Maps.  (H.  D.  1161,  60th,  2d.)  03,  2429;  03, 
2337;  06,  2652;  06, 2043. 


XX-105(a) 


NOOKSACK  RIVER,  WASH. 


COMMERCE.  ^^  charge: 

Description  of,  important  and  growing,  93,  3470.      gjfapt.  T.  W.  Symons,  1893-96.    E..  93,  3468;  95. 

ENGINEEES.  ^^-  ^-  ^-  ^""^^^  "'  ^■ 

Chief  of  Engineers.    B.,  93,  446;  95,  459;  10, 
998. 


Assistant.    B.Ogden.    E.,  95, 3613. 


1  See  title,  04,  3620. 
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PHYSICAL  CHABACTEBISTICS. 

Description  of,  93, 3468;  95, 3511. 

R.  rises  in  the  Cascade  Mts.  and  empties  into 
Bellingham  B.  In  its  tipper  course  it  is  a  moun- 
tain torrent,  but  for  the  last  25  m.  it  is  a  narrow, 
tortuous  stream,  bringing  down  earth  which  it 
deposits  in  Bellingfham  B.,  93, 3468. 

PROJECTS. 

In  1895  Capt.  Symons  est.  125,000  by  either  of  2 
plans  to  imp.  mouth  of  R.,  95, 3513. 


SUB,  VETS. 

Ex.  with  view  to  removal  of  obstr.  and  straight- 
ening Chan,  to  prevent  jams  and  the  filling  of 
Bellingham  B.  with  earth,  au.  act  July  13,  1892: 
made,  1892,  by  Capt.  Symons  (B.  fiiv.),  93,  3468. 

Sur.  au.  act  Aug.  17,  1894;  made,  1895,  by  Capt. 
Symons  (see  Projects),  95, 3511. 

Pre.  ex.  au.  act  Mar.  3,  1909,  of  R.  to  Lynden, 
Wash.  B.  by  Maj.  Kutz,  Apr.  27, 1909  (H.  D.  414, 
61st,  2d)  (unfav.),  10,  998. 


XX-105(b) 


BLAINE  HARBOR,  WASH. 


ENGINEEBS. 

Chief  ol  Engineers.    B.,  08, 849. 

In  charge.    Maj.  H.  M.  Chittenden.  1908. 


0», 


SUB  VET. 

Pre.  ex.  au.  act  Mar.  2, 1907;  B.  by  Maj.  Chitten- 
den, Apr.  11,  1907,  unfav.  (H.  D.  69,  60th,  1st) 
08,  849. 


XX-106    COLUMBIA  RIVER,  ABOVE  SNAKE  RIVER. 

(See  p.  1616) 


XX-107 


SPOKANE  RIVER,  IDAHO. 


COMMEBCE. 

Description  of,  93, 3459.    Restricted  by  condition 
ofR.,  93,  3460. 

ENGINEERS. 

Chief  of  Engineers.    B.,  93,  446. 

In  charge.    Capt.  T.  W.  Symons,  1892-93.    B., 
3,3458. 


PHTSICAL  CHABACTEBISTICS. 

Description  of.  About  160  m.  1.,  flows  into  Co- 
lumbia R.,  and  is  outlet  of  Lake  Coeur  d'Alene, 
which  receives  drainage  of  about  100  m.  of  mts. 
of  same  name.  Post  Falls  is  situated  about  8  m. 
from  lake.    93, 3459. 

SUB  VET. 

Ex.  of  R.  from  Post  Palls  to  Lake  Coeur  d'Alene 
au.  act  July  13, 1892;  made,  1892,  by  Capt.  Symons 
(B.  fav.),  93, 34S8. 


XX-108(a)     COEUR  D'ALENE  LAKE  AND  RIVER,  AND  ST. 
JOSEPHS  RIVER,  IDAHO. 


ENGINEEBS. 

Chief  of  Engtneets.    B.,  85, 372. 

In  charge.    Maj.  W.  A.  Jones.    B.,  85,  2442. 

PLANS. 

In  1884  Maj.  Jones  recom.  spending  J3,000,  85, 


2443.    Imp.  not  recom.  by  the  Chief  of  Engineers, 
85, 372. 

SUBVET.    (See  Plans.) 

Ex.  au.  act  July  5, 1884;  made  by  Maj.  Jones,  86, 
2442. 


XX-llO(a)     PEND   O'REILLE   RIVER,  IDAHO  AND  WASH. 


APPBOPBIATIONS. 

1899,     $10,000,99,3276. 
1902,      17,600,08,2431. 

1906,  110,000,06,2554. 

1907,  116,000,07,2228. 

Total,    42, 500 


COMMEBCE. 

Description  of,  98, 3128. 

Decrease  in  R.  traffic  due  to  constr.  of  RR.,  10, 
2434. 

Existing  traffic  does  not  warrant  further  imp., 
11,2643. 


■  From  combined  opp.  for  Pend  O'Reille  and  Okanogan  Rivers. 


rSee  pp.  14-22  fori 
Lexplanatlons,  etc.J 
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CONTBACTS. 

1908.  C.  E.  Beokman,  dr.  32,000  c.  y.,  SOO  o.  y ., 
09, 2263;  annulled,  10, 243S. 

ENGINEERS. 

Cblet  of  Engineers.  B.,  98,  526;  99,  612,  614; 
00,  690;  01,  653;  03,  574;  03,  635;  04,  701;  06, 
708;  06,  785;  07,  799;  08,  848;  09,  890;  10,  993; 
11, 1051;  13, 1262. 

In  cbarge: 

Capt.  H.  Taylor,  1898-1900.  B,,  98,  3124;  99, 
3276;  00,  4494. 

Maj.  John  MiUis,  1900-05.  E.,  01, 3691;  03,2430; 
03, 2338;  04, 3622;  05,  2553. 

1st  Lt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  B.,  06,  2045; 
07,2228;  08,2306. 

Mai.C.W.Katz,1908-ll.  E.,09,2262;  10,2434; 
11  2643. 

liaj.jiB.Cavanaugh,  1911-.    B.,  13,  2864. 

Assistants: 

E.  Bicksecker.    K.,  00, 4495. 
Lt.  M.  L.  Walker,  01, 641. 
Lt.  F.  A.  Pope,  06,  766;   (Capt.)  07,  780;    11, 
1026;  13, 1231. 
1st  Lt.  J.  H.  Earle,  09, 871;  11, 1026. 
Capt.  Arthur  WlUiams,  11, 1026;  13, 1231. 
JohnZug.    B.,  04, 3622. 
C.E.Hansen.    E., 06, 2557;  06,2045. 

OPEEATIONS. 

1899-00.    7,960  c.  y.  r.  removed  (maps),  00, 
4494. 
1903-04.    4,000  e.  y.  r.  removed,  04, 3622. 


1905->06.    1,325  c.  y.  r.  removed,  06,  2045. 
1908-09k    Chans,  dr.;   6,968  o.  y.  material  re- 
moved, 09, 2262. 
1909-10.    5,8920. y.materialremoved,  10,2434. 

PHTSICAL  CHAEACTEBISTICS. 

Description  of,  98, 3125. 

K.  a  continuation  of  the  Clark  Fork  of  the  Colum- 
bia; and  the  e.  and  w.  arm  of  the  lake,  from  which 
it  flows,  appears  to  be  only  a  spreading  out  of  R. 
Clark  Fork  is  name  given  to  that  part  above  lake. 
98,  3125.  Pend  O'reille  about  125  m.  1.,  flows 
through  rocky  country  into  the  Columbia.  There 
are  but  2  towns  on  the  R.  Metalline  lies  below  Box 
Canyon,  and  is  hedged  in  on  all  sides  by  rocky  and 

Srecipitous  mts.    Most  serious  obstr.  are  at  Box 
anyon,  narrow  gorge  3,600'  1.,  into  which  the  E. 
passes  over  large  rs.    98, 3126,  3128. 

PEOJECT. 

By  Ca^t.  Taylor,  1897,  removing  submerged  r. 
and  blowing  off  projecting  rocky  points  in  vicinity 
ol  Box  Canyon;  est.,  $30,000,  98,  3130;  99,  3276. 

Modified  proj.,  1907,  provides  for  dr.  to  6'  at 
1.  w.  through  bars  bet.  Newport  and  Box  Canyon, 
09, 890. 

SUE  VET, 

Sur.  of  E.  from  source  at  Lake  Pend  O'reille, 
Idaho,  to  Metalline,  "Wash.,  au.  act  June  3,  1896; 
made,  1897,  by  Capt.  Taylor,  98,  3124.  (See 
Projects.) 

Pre.  ex.,  bet.  Newport  and  Metalline,  au.  act  Mar. 
3,  1909.  B.  by  Maj.  Kutz,  May  1, 1909  (H.  D.  410, 
61st.  2d)  (UDfav.),  10, 998. 

Maps.    (Photographs),  98,  3130;  00,  4600. 


XX-llO(b)     FLATHEAD  RIVER  AND  PEND  O'REILLE 

RIVER,  MONT. 


APPBOPEIATION. 

1896,  510,000,  96,  3391. 

COMMEBCE. 

Description  of.  On  account  of  the  difficulties  in 
the  way  of  making  a  C.  water  highway  down  the  R., 
the  stream,  1895,  not  thought  worthy  of  imp.  by 
U.  S.;  one  portion,  bet.  Demersville  and  the  lake, 
thought  worthy  of  imp.  to  the extentofthe removal 
of  snags.    9S,  3481. 

Ample  d.  for  existing  C,  03,  576. 

ENGINEEBS. 

CUet  of  Engineers.  B.,  95,458;  96,417;  97, 
522;  98,  622;  99,  614;  00,  692;  01,  666;  03,  576; 
10, 998. 

In  charge: 

Capt.  T.  W.  Symons,  1895.    E.,  96, 3480. 
Capt.  H.  Taylor,  1896-1900.    E.,  96,  3390;    97, 
3468;  98,  3081:  99,  32Sa;  00,  4501. 
Maj.  John  Millis,  1900-02.    B.,  01, 3592;  03,2432. 
Maj.  C.  W.  Kutz,  10, 968. 

Assistant.    Lt.  M.  L.  Walker,  01, 641. 

OPEEATIONS. 

1897-98.    846  snags  removed,  98,  3081. 

1898-99.  Over  1,000  snags,  etc.,  removed,  99, 
3280. 

1900-01.  About  280  snags  and  a  large  jam  of 
driftwood  removed,  01, 3592. 


PHTSICAIi  CHAEACTEBIS'nCS. 

Description  of,  95,  3480. 

The  name  "Flathead"  applies  to  the  E.  above 
Flathead  Lake  and  below  the  lake  to  a  point  where 
it  unites  with  the  Missoula,  from  which  point  it  be- 
comes the  Clark  Fork  of  the  Columbia,  or  Pend 
O'reUle  R.,  95,  3480. 

Columbia  Falls,  a  very  small  town  a  little  below 
where  the  North,  Middle,  and  South  Forks  unite, 
96,  3481. 

A  portion  of  the  R.  passes  through  a  rocky  canyon 
in  which  there  are  4  groups  of  falls,  making  a  total 
fell  of  220',  passage  of  which  must  be  provided  for  at 
a  great  cost  in  order  to  give  continuous  navigation 
oftheR.,  95,  3482. 

PBOJECTS. 

By  Capt.  Symons,  1895,  removal  of  snags,  Demers- 
ville and  Flathead  Lake;  imcertain  cost,  95,  3483; 
96,  3390. 

Maj.  Millis  recom.  no  further  E.  be  submitted,  03, 
2432. 

SUEVBYS. 

Ex.  from  Columbia  Falls,  Mont.,  to  mouth  at 
Flathead  Lake,  and  from  outlet  on  the  s.  at  Flat- 
head Lake  to  the  Clark  Fork,  Columbia  R.,  au. 
act  Aug.  17, 1894;  made,  1895,  by  Capt.  Symons  (B. 
fav.  to  limifBd  imp.;  see  Projects),  95,  3480. 

Pre.  ex.  from  mouth  and  by  ICalispel  Slough  to 
Kalispel,  for  4',  au.  act  Mar.  3, 1909;  made  by  Maj. 
Kutz;  B.,  1909  (unfav.)  (H.  D.  407,  61st,  2d),  10, 
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XX-llO(c)     POLSON  BAY,  FLATHEAD  LAKE,  MONT. 


APPROPRIATIONS. 

1910,  J6,000,  10,  2436. 

COMMERCE. 

In  1911,  about  72,466 1.  in  Flathead  Lake,  13, 2865. 

ENGINEERS. 

Chief  of  Engineers.  B.,  10, 995, 998;  11,1053; 
IZ,  1263. 

In  cbarge: 

Maj.C.W.ICutis,  1910-11.    B.,  10, 2436;  11,2644. 
Uaj.  J.  B.  Cavanaugh,  1912-.    R.,  13,  2864. 

OPERATIONS. 

1910-11.  Approx.  1,000  c.  y.  mud  and  1,800 
bowlders  removed  by  hired  plant  and  labor;  work 
completed,  11,  2644. 

PHYSICAL  CHARACTERISTICS. 

Name  given  to  extreme  s.  end  of  Flathead  Lake; 
it  is  applied  to  that  sec.  of  lake  shore  in  front  of  town 


of  Pol6on,  lying  at  outlet  of  lake.  It  is  in  the  Flat- 
head Indian  Reservation;  very  small  white  popu- 
lation, 10,  995. 

Flathead  Lake  subject  to  great  fluctuations  in 
level,  for  reason  that  B.  outlet  passes  through  nar- 
row gorge,  which  prevents  rapid  disclmrge  of  flood 
water,  10, 995. 

PROJECTS. 

Act  June  25,  1910,  au.  removal  of  bowlders  and 
other  obstr,  which  obstr.  approach  to  landing 
wharves,  and  obtaining  chan.  6'  x  100',  1.  w.,  with 
turning-basin  near  wharves;  est.,  16,000  (H.  D.  645, 
61st,  2d),  10, 996. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1909,  with  view  to 
dr.  chan.  andproviding  H.  on  e.  side  Flathead  Lsjis. 
R.  by  Maj.  Kutz,  May  19  and  Oct.  23,  1909;  est , 
16,000  (H.  D.  645,  61st,  2d),  10,  998. 


XX-113         KOOTENAI  RIVER,  IDAHO  AND  MONT. 


APPROPRIATIONS. 

1896,  $5,000,96,3390. 

1897,  5,000,97,3080. 


Total,  10,000 

COMMERCE. 

Description  of,  93, 3457;  95, 3490. 

In  1892  indications  it  would  increase  rapidly,  93, 
3456. 

In  1895  traffic  from  Jennings  to  the  international 
boundary  line  of  considerable  importance,  97, 3483. 

ENGINEERS. 

Clilef  of  Engineers.  R.,  93,  446;  95,  458,  459; 
96,  417;  97,  521,  523;  98,  521;  99,  612,  613;  00, 
691;  01, 654,  655;  03, 575. 

In  cbarge: 

Capt.  T.  W.  Symons,  1893-95.  R.,  93, 3456;  96, 
3489  3515 

Capt.  H.  Taylor,  1896-1901.  R.,  96,  3390;  97, 
3467,  3482;  98,  3078,  3079;  99,  3276,  3277;  00,  4500; 
01,  3603. 

Maj.  John Millis,  1901-02.    B.,01,3S91;  03,2431. 

Assistants: 

J.  M.  Clapp.    B.,  99,3278. 
Lt.  M.  L.  Walker,  01,  641. 

OPERATIONS. 

1896-97.  About  160  snags  and  obstr.  removed, 
97  3467. 

1897-98.  About  400  snags  removed,  98,  3078; 
points  which  produced  damming  effect  .above 
Jermings  Cut-ofl,  and  1,859  c.  y.  r.  removed,  98, 
3080. 

1898-99.  Nearly  300  o.  y.  r.  removed,  com- 
pleting proj.  for  E.  above  Jennings  (maps),  99, 
3277. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  93,  3467;  95,  3490;  97, 3482. 

B.  rises  in  British  Columbia,  flows  through 


Montana  and  Idaho  into  Kootenai  Lake,  thence 
into  the  Columbia  R.,  of  which  it  is  one  of  the  main 
branches.  Fry,  about  60  m.  from  boundary  line, 
is  the  head  of  navigation  of  the  lower  E.  The 
country  through  which  it  passes  one  of  the  richest 
in  minerals  in  the  world.  For  about  3  months  in 
the  year  it  freezes  up,  93,  3457. 

Above  Jennings  navigation  is  impeded  by  rs. 
in  the  chan.,  97,  3482.  Jennings  is  a  small  town 
situated  where  the  R.  turns  from  its  s.  course  from 
British  Columbia  to  the  w.,  95, 3490. 

Location,  and  details,  01, 654,  3603. 

PROJECTS. 

In  1895  Capt.  Symons  est.  i5,000  to  imp.  the  E. 
bet.  Bonners  Ferry  and  the  international  boundary 
line,  95,  3515;  by  the  removal  of  snags  and  other 
obstr.;  the  proj.  adopted,  96, 3390. 

In  1897  Capt.  Taylor  est.  15,000  to  imp.  the  E. 
above  Jennings,  97,  3483;  by  breaking  up  and  re- 
moving rs.,  and  by  cuttmg  ofl  pointe  which  ^ro 
duced  damming  effects,  so  as  to  reduce  the  velocity 
of  the  current  and  thereby  enable  boats  to  navigate 
with  greater  ease  and  less  danger;  adopted,  98, 
3079. 

SURVEYS. 

Ex.,  Fry  to  the  international  boundary  line, 
au.  act  July  13, 1892;  made,  1892,  by  Capt.  Symons 
(R.  fav.),  93, 3466. 

Ex.,  Jennings,  Mont.,  to  international  boundary 
line,  au.  by  Chief  of  Engineers,  1895;  made,  1895, 
by  Capt.Symons  (R. fav.),  95, 3489. 

Sur.,  Boimers  Ferry  and  the  international 
boundary  Ime,  au.  act  Aug.  17,  1894;  made,  1894, 
by  Capt.  Symons  (see  Projects),  95, 3515. 

Sur.  for  removal  of  snags  above  Jennings,  au. 
act  June  3,  1896;  made,  1897,  by  Capt.  Taylor  (see 
Projects),  97, 3482. 

Pre.  ex.  au.  act  June  6,  1900,  Jennings,  Mont., 
to  international  boundary  line.  R.,  Capt.  Taylor, 
June  21, 1900  (xmSav.)  (H.  D.  98,  56th,  2d),  01, 656, 
3603. 

Maps.    99, 3278. 


r See  pp.  14-22  fori 
Lexplanatlons,  etc.  J 
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XX-116 


OKANOGAN  RIVER,  WASH. 


APPROPRIATIONS. 

1899,  115,000,99,3275. 
1902,  >  15,000,  03,2430. 
1905,  15,000,  OS,  2554. 
1907,   15,000,07,2227. 


Total,    40,000 

COMMERCE. 

Description  of,  95, 3456;  98, 3122. 

Developmeat  of  country  seriously  retarded  by 
absence  or  difficulty  of  transportation.  Chief  re- 
sources of  the  country,  minmg  and  agriculture, 
95, 3476. 

Efleot  on  rates,  05, 708;  13, 1261. 

Existing  C.  does  not  warrant  further  imp.  or 
mainten.,  11, 2643. 

1911, 1,529 1.,  13,1261. 

ENGINEERS. 

Chief  of  Engineers.  R.,  95,  457;  98,  526;  99, 
611;  00,  689;  01,  652;  03,  574;  03,  636;  04,  701; 
OS,  708;  06,  783;  07,  798;  08,  847;  09,  889;  10, 
992;  11,  1050;  13, 1260. 

In  charge: 

Capt.  T.  W.  Symons,  1895.    B.,  96, 3475. 

Capt.  H.  Taylor,  1898-1900.  R.,  98,  3121;  99, 
3275;  00,  4489. 

Maj.  John  MiUis,  1901-05.  R.,  01, 3690;  03, 2429; 
03, 2338;  04,    3622;  05,  2553. 

1st  Lt.  F.  A.  Pope,  06, 766. 

Maj.  H.  M.  Chittenden,  1906-08.  R.,  06,  2044; 
07, 2227;  08, 2306. 

Mai.  C.  W.  Kutz,  1909-11.  R.,  09,  2262;  10, 
2434"  11  2643. 

Maj.  J.'b.  Cavanaugh,  1912-.    R.,  13, 2863. 

Assistants: 

U.  F.  R.  Shunk.    R.,  95, 3477. 
P.  G.  Eastwiok.    R.,  00,  4490. 
Lt.  M.  h.  Walker,  01, 641. 
U.  P.  A.  Pope,  06,  766;  (Capt.)  07,  780;  11, 
1026;  13, 1231. 


0.  E.  Hanson.    R.,  05,  2555;  06,  2044;  07, 2227. 
1st  lit.  J.  H.  Earle,  09,  871;  11, 1026. 
Capt.  Arthur  WiUiams,  11, 1026;  13, 1231. 

OPERATIONS. 

!  1899-00.  Plant  oonstr.;  51  large  rs.  blasted; 
3,907  bowlders  removed;  675  1.  f.  wing  dam  built, 
00, 4489. 

1900-01.  1,146  bowlders  removed  and  wing 
dam  built;  r.  removed  by  blasting,  01, 3590. 

1903-03.  730 1.  bowlders  removed,  522 1.  f.  wing 
dam  built,  and  266 1.  f .  riprap  placed,  03, 2338. 

1903-04.  Work  of  removmg  rs.  and  bowlders 
and  wing  dam  constr.  continued,  04, 701, 3622. 

1904-05.  Cables  laid  to  assist  vessels  over 
rapids,  05, 2554. 

1905-06.  Bowlders  removed,  chan.  dr.,  wing 
dams  repaired  and  strengthened,  etc.,  06,  2045. 

1906-07.  Bowldersremoved.wingdamsconstr. 
and  cables  laid,  07, 2227. 

PHYSICAL  CHARACTERISTICS. 

Description  of,  95, 3475;  98, 3121;  01,  652. 

R.  rises  in  British  Columbia,  190  m.  1.,  empties 
into  the  Columbia,  and  in  its  upper  course  is  a  suc- 
cession of  lakes,  which  act  as  reservoirs  to  prevent 
excessive  floods  and  to  regulate  flow.  Navigation 
obstr.  at  several  points  by  reefs.    95, 3475-3476. 

PROJECTS. 

By  Capt.  Taylor,  1897,  r.  removal,  constr.  wing 
dams,  and  snagging;  est.,  $30,000,  98,  3124;  99, 
3275. 

SCRVETS. 

Ex.  au.  act  Aug.  17,  1894;  made,  1894,  by  Capt. 
Symons  (B.  fav.),  95, 3475. 

Sur.  au.  act  June  3,  1896;  made  by  Capt.  Taylor, 
1897  (R.  lav.)  (see  Projects),  98,  3121. 

Pre.  ex.  au.  act  Mar.  3, 1909,  to  determine  whether 
further  imp.  should  be  made.  B.  by  Maj.  Kutz, 
May  20, 1909  (H.  D.  369,  61st,  2d)  (unfav.),  10,  908. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13,1261. 


XX-133(a) 


DRY  STRAITS,  ALASKA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08, 851. 

In  charge.    Maj.  E.  M.  Chittenden,  08, 830. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  2, 1907.    B.,  Maj.  Chittenden, 
June  3, 1907,  (unfav.)  (H.  D.  566,  60th,  1st),  08,851. 


XX-133(b)        WRANGELL  NARROWS,  ALASKA. 


COMMERCE. 

Northbound  business,  87,401 1.,  value,  $9,362,482; 
southbound  business,  37,280  t.,  value,  119,002,500, 
04, 3669. 

ENGINEERS. 

Chief  of  Engineers.    B.,  04, 704. 

In  charge.    Maj.  John  MUlis,  1904.    B.,  04, 3656. 
Assistant.    D.  W.  McMorris.    B.,  04, 3662. 

PHYSICAL  CHABACTBBISTICS. 

Details;  narrow  passage  21  m.  1.  on  regular  route 
taken  by  vessels  runnmg  to  se.  Alaska  points. 


L.  w.  d.,  10'±;  tide  range,  21'±.  Distance  from 
Seattle  to  Sfcagway,  of  which  Wrangell  Narrows  is 
a  part,  1,020  m.  Wrangell  Narrows  only  part  de- 
flcient  in  d.  Shoals  in  narrows  a  menace  to  life  and 
property,  04, 3660,  3157. 

Details  of  sur. ,  giving  levels,  bench  marks,  sound- 
ings, etc.,  04, 3662.    - 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  June  23, 1902,  with  view 
to  providing  a  safe  and  adequate  chan.  B.  by  Maj. 
Millis,  July  21,  1902,  and  Sept.  22,  1903;  est.,  $1, 
600,000  (H.  D.  39, 68th,  2d)  lor  chan.  20'  x  200'  x  3  m. 
(length  to  be  300'),  04,  704.  BERH.  concurs  in 
fav.  recom.  of  district  engineer  officer,  04, 3659, 3661. 


1  From  combined  app.  for  Okanogan  and  Pend  O'reiUe  Rs, 
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XX-133(c)    PORTLAND  CHANNEL  (Canal),  ALASKA. 


APPROPRIATION. 

June  3, 1896,  $5,000,  97, 524. 

COMMERCE. 

Settlements,  97, 3489. 

Resources  of  the  region,  97, 3490. 

The  only  industries  hunting,  trapping,  and  the 
smoking  ol  some  salmon,  principally  by  Indians, 
97, 3492. 

ENGINEERS. 

Chief  of  Engineers.    R.,  97, 524. 

In  charge.    Capt.  D.  D.  Gaillard.    R.,  97, 3487. 

OPERATIONS. 

1896-97.    4  storehouses  erected,  97,  3492. 


PHYSICAL  CHARACTERISTICS. 

Canal  forms  a  part  of  the  boundary  line  bet. 
British  Columbia  and  se.  Alaslra.  For  about  25  m. 
up  the  average  w.  is  3^  m.;  for  71  m.  farther  it  has 
a  w.  averaging  about  1^  m.  The  banks  are  steep 
and  rocliy,  and  the  entire  chan.  is  bordered  by  mts. 
and  glaciers.  Described  as  a  beautiful  sheet  of 
water,  with  a  least  mid-chan.  d.  of  312',  remarkably 
easy  to  navigate,  and  d.  of  water  so  great  that  there 
are  but  few  safe  anchorages  possible.    97, 3487. 

SURVEY. 

Sur.  au.  act  June  3, 1896.  Pre.  ex.  by  Capt.  Gail- 
lard in  1896-97.    R.,  97,3487. 


XX-135(a) 


KATALLA  BAY,  ALASKA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  08, 851. 

In  charge.    Capt.  0.  B.  Pillsbury,  08,  850. 


SURVEY. 

-Pre.  ex.  au.  act  Mar.  2,  1907,  of  Eatalla  B.  and 
adjacent  Bs.  R.,  Capt.  Pillsbury,  Jan.  17,  1908 
(unfav.)  CH.  D.  907,  60th,  1st),  08,  851. 


XX-170 


KUSKOKWIM  RIVER,  ALASKA. 


ENGINEERS. 

Chief  of  Engineers.    R.,  13, 1268. 

In  charge.    Maj.  J.  B.  Cavanaugh,  IS,  1231. 


SURVEY. 

Pre.  ex.  and  sur.  of  entrance  to  R.,  through  Kus- 
kokwim  B.,  au.  act  Feb.  27, 1911  (R.  to  come),  18, 
1268. 


XX-188  • 


YUKON  RIVER,  ALASKA.^ 


APPROPRIATION. 

1912,  $130,000,  13,  2867. 

COMMERCE. 

In  1911,  33,669 1.,  13,  2867. 

ENGINEERS. 

Chief  of  Engineers. 


R.,  7 1, 103;  13, 1266, 1268. 


In  charge: 

Capt.  C.  W.  Raymond,  1871.    R.,  Ex.  Doc.  12, 
42d.  Ist.i 
Maj.  C.  W.  Kutz,  13, 1231. 
Maj.  J.  B.  Cavanaugh,  1912.    R.,  13,  2867. 


PROJECTS. 

Act  July  25, 1912,  au.  excavation  of  chan.  6'  x  200' 
at  bends;  est.,  $130,000  (H.  D.  556,  62d,  2d)  (see 
Surveyj  1911),  13, 1266. 

SURVEY. 

See  Engineers.! 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911,  of  Apoon 
mouth  of  Yukon  R.,  from  Pastol  B.  to  mouth  of 
Kotlik  R.  R.  by  Maj.  Kutz  July  10,  and  by  Maj. 
Cavanaugh  Dec.  8,  1911;  est,.,  5130,000  (H.  D.  666, 
62d,  2d),  13. 1267, 1268, 

Maps.    (H.  D.  566,  62d,  2d.) 


1  ("  The  final  R.  of  Capt.  C.  W.  Raymond,  Corps  of  Engineers,  who  was  temporarily  assigned  to  duty 
in  the  miUtary  division  of  the  Pacific  for  the  purpose  of  msucing  (an  exploration  of  the  Yukon),  was  trans- 
mitted to  Congress  April  15,  1871.    *    *    * 

"  Capt.  Raymond  accomplished,  in  a  highly  creditable  manner,  the  duties  intrusted  to  him  in  tliis 
hazardous  expedition.") 


r See  pp.  14-22  fori 
Lexplanatlona,  etc.  J 
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XX-339 


ST.  MICHAEL  CANAL,  ALASKA. 


APPKOPKIATIONS. 

1907,  S98,000,  07,  2232. 

1908,  150,000,  08,  2309. 
1910,  143,000,10,2436. 


-Total,  391,000  (inol.    misc.,    $391,026.66,    13, 
2885). 
COMMERCE. 

In  1905,  25,855  t.,  07,  802. 
Increasing,  13,  2866. 

CONTRACTS. 

1907.  North  American  Dredging  Co.,  exca- 
vating 162,000  0.  y.,  $1.45  o.  y.,  08,  2310. 

1910.  Puget  Sound  Bridge  &  Dredging  Co., 
excavating  130,000  o.  y.,  gOif  c.  y.,  10,  2437. 

ENGINEERS. 

Chief  of  Engineers.  B.,  06,  787;  07,  801,  802; 
08,  850;  09,  891;  10,  996;  11, 1054;  13, 1264. 

In  Gliarge: 

Capt.G.B.PiUsbury,  1907-08.  B.,  07, 2231;  08, 
2309. 

Maj.C.W.Kutz,  1909-11.  B.,  09, 2264;  10,2436; 
11, 2645. 

Mai.  J.  B.  Cavanaugh,  1912-.    R.,  13,  2865. 

OPERATIONS. 

1908-09.  41,905  0.  y.  dr.  over  about  0.6  m.  of 
cban.,  09, 2264. 

30462°— H.  Doc.  740,  63-2 106 


1909-10.  120,692  c.  y.  dr.  over  9,660'  of  clian.  to 
required  d.  and  w.,  10, 2436. 

1910-11.    97,860  c.  y.  dr.,  11,  2645. 

1911-13.  133,5150.  y.  dr.;  chan.  of  proj.  dimen- 
sions secured,  13,  2856. 

PHYSICAL  CHARACTERISTICS. 

Canal  is  a  chan,  ruiming  from  St.  Michael  B.  to 
point  on  Norton  Sound,  about  3S  m.  from  Apoon 
mouth  ol  Yukon  B.  E.  entrance  obstr.  by  shoals 
and  sharp  bends,  07,  801. 

PROJECTS. 

Act.  Mar.  2, 1907,  au.  securing  chan.  in  the  South 
Branch  6'  x  100'  at  entrance  to  canal,  and  a  cut  of 
same  dimensions  across  first  bends  (H.  D.  389,  59th, 
2d),  07,  801. 

■To  carry  out  orig.  proj.  would  require  neary  dou- 
ble amount  est.;  accordingly  act  .Tune  25,  1910, 
modified  proj.  to  provide  a  reasonably  good  chan. 
without  expensive  cut-ofis;  est.,  $143,000  (H.  D. 
416),  61st,  2d),  10,  997. 

SURVEYS. 

Pre.  ex.  and  sur.  au.  act  Mar.  3, 1905,  with  view  to 
straightening  and  imp.  canal,  06, 787.  R.  by  Capt. 
PUlsbury,  1905  and  1906;  est.,  $248,000  (H.  D.  389, 
59th,  2d),  07, 802. 

Cong,  docs.,  etc.,  relating  to  exs.,  surs.,  plans,  etc., 
13, 1265. 

(H.  D.  389,  69th,  2d;  H.  D.  416,  61st,  2d.) 
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YY.— INSULAR  RIVERS  AND  HARBORS.^ 

[Embracing  works  in  Porto  Rico  (in  charge  of  U.  S.  Engineer  Office,  Army  Building, 
N.  Y.),  works  in  the  Hawaiian  Islands  (in  charge  of  U.  S.  Engineer  Office,  Honolulu, 
Hawaii),  and  work  in  the  Philippines.] 


TY.— PORTO    RICO,    HAWAH,    AND    THE    PHILIPPINES. 


POBTO  BICO. 

TT 

1  Atlantic  Ocean. 

TT 

15  GuayanUla  H.  (1) 

TT 

Z  San  Juan  H.  (1) 

TT 

16  Guanica  H.  (1) 

TT 

3  Piedias  B.  (S) 

TT 

17  Boqueion  B.  (1) 

TT 

4  Loiza  B.  (1) 

TT 

18  Port  Beal.  (1) 

TT 

6  Eajardo  B.  (1) 

TT 

19  Guanajlbo  E.  (1) 

TT 

6  Naguabo  E.  (1) 

TT 

20  Mayaguez  H.  (1) 

TT 

7  Guamanl  B.  (1) 

TT 

81  Anasco  B.  (1) 

TT 

8  Jobos  H.  (1) 

TT 

83  Culebrlnas  B.  (1) 

TT 

9  Satinas  B.  (1) 

TT 

33  Cardos  E.  (1) 

TT 

10  Bincon  B.  (1) 

TT 

34  Guajataca  B.  (1) 

TT 

11  Coamo  B.  (1) 

TT 

36  Camuy  B.  (1) 

TT 

IS  Jacaguas  B.  (1) 

TT 

36  Areclbo  E.  (1) 

TT 

13  Ponce  H.  (1) 

TT 

87  DelaPlattaB.  (1) 

TT 

14  Portugese  B.  (13) 

TT 

38  Bayamon  B.  (1) 

HAWAIIAN  ISLANDS,  PACIFIC  OCEAN. 


TT 

39  Kauai  Isld. 

TT 

30  Hanalei.  (39) 

TT 

31  Hanamaula  Ldg.  (39) 

TT 

33  Nawiliwlli  Ldg.  (39) 

TT 

33  Llhue.  (39) 

TT 

34  Koloa.  (39) 

TT 

35  Lawal  B.  (89) 

TT 

36  Walmea.  (39) 

TT 

37  Nllliau  Isld. 

TT 

38  Cooks  Anchorage.  (37) 

TT 

39  Oahu  Isld. 

TT 

40  Kahukn  H.  (39) 

TT 

41  Waikane  H.  (39) 

TT 

43  Kaneobe  H.  (39) 

TT 

43  TTalmanalo  H.  (39) 

TT 

44  Diamond  H.  (39) 

TT 

45  Honolulu  H.  (39) 

TT 

46  Pearl  B.  (39) 

TT 

47  Walanae  H.  (39) 

TT 

48  Walalua  H.  (39) 

TT 

49  Halelwa  H.  (31) 

TT  60  Molokal  Isld. 

TT  51  Kalaupapa  H.  (50) 

TT  53  Halawa  H.  (50) 

TT  53  PaUolo  Chan.  (50) 

TT  64  Kaunakakai  Ldg.  (60) 


TT    56  Lanallsld. 

TT    66  Auau  Chan.  (50)  (56) 

TT    57  manele  B.  (55) 


TT 

68  Maullsld. 

TT 

69  HonakohauH.(58) 

TT 

60KahululH.  (58) 

TT 

61  Hamoa  H.  (58) 

TT 

63  Alenulhaha  Chan.  (58) 

TT 

63  Alalakelki  Chan.  (58) 

TT 

64  Kahoolawe  Isld. 

TT 

66  Makena  H.  (68) 

TT 

66  Maalaea  B.  (68) 

TT 

67  Kealaikahlkl  Chan.  (74)  (65) 

TT 

68  Lahahia  H.  (58) 

1  The  waterways  and  points  listed  under  this  head  should  be  used  merely  as  landmarks,  serving  to 
show  the  relative  position  of  the  places  reported  on.  The  numbers  after  each  waterway  refer  sometimes  in 
this  group  to  the  island  to  which  the  waterway  belongs. 
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TT 

69 

TT 

70 

TT 

71 

TT 

73 

YT 

73 

TT 

74 

YT 

76 

YT 

76 

TY    77 


Hawaii  Isld. 
Mahukona  H.  (69) 
Kohala  H.  (69) 
Kukaiau  Ldg.  (69) 
HUo  H.  (69) 
Walakea  Ldg.  (69) 
Kalapana  H.  (69) 
Keanbou  Ldg.  (69) 
Punaluu  lidg.  (69) 


YY 
YY 
YY 
YY 
YY 
YY 
YY 
YY 


Kaalualu  H.  (69) 
Okoe  Ldg.  (69) 
Hoopiiloa  H.  (69) 
Hookena  H.  (69) 
Napoopoo  H.  (69) 
Kallua.  (69) 
Klliolo  B..(69) 
Kawalbea.  (69) 
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THE  PHILIPPINES. 


YY 

87  Luzon  Isld. 

YY 

88  Cagayan  R.  (87) 

YY 

89  DlgoUorln  B.  (87) 

YY 

90  Dielasac  B.  (87) 

YY 

91  Baler  B.  (87) 

YY 

93  Dlngalan  B.  (87) 

YY 

93  Lamon  B.  (87) 

YY 

94  San  Miguel  B.  (87) 

YY 

95  San  Bernardino  Straits.  (87) 

YY 

96  Sorsogon.  (87) 

YY 

97  Bagay  Gulf.  (87) 

YY 

98  Tayabas  B.  (87) 

YY 

99  Verde  Passage.  (87) 

YY  100  Manila  B.  (87) 

YY  101  SuWc  B.  (87) 

YY  103  Iba.  (87) 

YY  103  Dasol  B.  (87) 

YY  104  Llngayen.  (87) 

YY  105  San  Fernando.  (87) 

YY  106  Abra  K.  (87) 

YY  107  Loaag.  (87) 

YY  108  Mindoro  Isld. 

YY  109  Masbate  Isld. 

YY  110  Samar  Isld. 
YY  111  Palapag.  (110) 
YY  113  Lanan.  (110)  , 
YY  113  Guluau.  (110) 

YY  114  Leyte  Isld. 
YY  115  Tacloban.  (114) 
YY  116  Maasln.  (114) 
YY  117  HUongos.  (114) 
YY  118  Ormoc.  (114) 
YY  119  Leyte.  (114) 

YY  130  Cebu  Isld. 

YY  131  Cebu.  (130) 

YY  138  Argao  (130) 

YY  133  Oslob  (130) 

YY  134  Tanon  Strait  (130)  (136) 

YY  135  Dumanjug  (130) 

YY  136  Negros  Isld. 

YY  137  Cadiz  (136) 

YY  138  Tanon  Strait  (130)  (136) 

YY  139  Dumaguete  (136) 

YY  130  Tolong  (136) 

YY  131  Slpalay  B.  (136) 

YY  133  Hog  (136) 

YY  133  Gulmara  Strait  (136) 


YY  134  Bacolod  (136) 

YY  135  Panay  Isld. 
YY  136  Caplz  (135) 
YY  137  Manapla  (135) 
YY  138  IloUo  (135) 
YY  139  San  Jose  (135) 

YY  140  Palawan  Isld. 
YY  141  Tay  Tay  B.  (140) 
YY  143  Islas  Verdes  B.  (140) 
YY  143  Honda  B.  (140) 
YY  144  Puerto  Frlncesa  (140) 
YY  145  San  Antonio  B.  (140) 
YY  146  Coral  B.  (140) 
YY  147  Balabac  (140) 
YY  148  San  Pablo  B.  (140) 
YY  149  Imuman  B.  (140) 

YY  150  Bohol  Isld. 

YY  151  TagbUaran  (ISO) 

YY  153  Mindanao  Isld. 

YY  153  Surlgao  (163) 

YY  154  Port  Canay  (153) 

YY  156  Llanga  B.  (i53) 

YY  156  Bislig  B.  (153) 

YY  157  Mayo  B.  (163) 

YY  158  Pujada  B.  (153) 

YY  159  Gulf  of  Davao  (153) 

YY  160  Saranganl  B.  (153) 

YY  161  Tuna  B.  (163) 

YY  163  Cotabata,  and  Mindanao  B.  (153) 

YY  163  Malabang  (153) 

YY  164  Diana  B.  (163) 

YY  166  Tucuran  (163) 

YY  166  DumanquUas  B.  (163) 

YY  167  Sibugay  B.  (153) 

YY  168  BasUan  Straits  (163) 

YY  169  Zamboanga  (163) 

YY  170  Slpuco  B.  (163) 

YY  171  Slcogon  B.  (163) 

YY  173  Slndangan  B.  (163) 

YY  173  Dapltan  (162) 

YY  174  nigan  B.  (163) 

YY  176  Mlsamls  (163) 

YY  176  HIgan  (153) 

YY  177  Macajalar  B.  (153) 

YY  178  Cagayan  (163) 

YY  179  Butuan  B.  (163) 

YY  180  Agusan  B.  (179) 

YY  181  Sulu  Arcblpelago. 
YY  183  Jolo  (181) 


rSee  pp.  14-22  fori 
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TY-3 


SAN  JUAN  HARBOR,  PORTO  RICO. 


APPROPRIATIONS. 

1907,  tl67,S0O,  07,  2239. 


1908, 
1909, 
1910, 


220,000,08,2320. 
300,000,09,2274. 
100,000,  10,  2444. 


Total,    777,600 

CONTRACTS. 

1907.  Standard  Dredging  Co.,  removing  soft 
material,  19*  c.  y.;  and  coral  r.,  $6.80  o.  y.,  08, 2320. 

1909.  Standard  Dredging  Co.  (supple.),  re- 
moving soft  material,  14(|:  c.  j.;  and  coral  r.,  $6.S0 
c.  y.,  09,  2274. 

ENGINEERS. 

Chief  ol  Engineers.    R.,  06,  790;  07,  806;  08, 

865;  09, 897;  10, 1004;  11, 1061;  18, 1274. 

In  cbarge: 

Mai.  C.  A.  r.  Flagler,  06,  790. 

Maj.  C.  L.  Potter,  1907-10.  R.,  07,  2239;  08, 
2319;  09,  2273;  10,  2443. 

Col.  S.  W.  Eoessler,  1911-.  B.,  11,  2655;  13, 
2877. 

OPERATIONS. 

1907-08.  497,266  c.  y.  soft  material  and  1,057 
c.  y.  r.  dr.,  08,  2320. 


1908-09.  1,025,322  c.  y.  soft  material  and  8,048 
0.  y.  coral  r.  dr.,  09, 2273. 

1909-10.  224,129  c.  y.  soft  material  and  20,177 
c.  y.  coral  r.  dr.,  10,  2443. 

1910-11.    104,024  c.  J.  soft  material  and  23,185 

c.  y.  coral  r.  dr.,  completing  proj.,  11.  2655. 

PRIVATE  WORK. 

Some  dr.  done  by  the  Spanisli  Govt.,  07,  806. 

PROJECTS. 

Act  Mar.  2, 1907,  an.  proj.  for  chan.  600'  w.  from 

d.  w.  to  a  point  opposite  Morro  Ft.,  600'  w.  from 
there  to  La  Puntilla,  both  to  be  30'  d.,  and  to  be 
yr.  where  they  make  the  turn  around  these  points; 
and  dr.  e.  of  La  Puntilla  H.  areas  amountiag  to 
398,600  sq.  y.  to  30',  and  70,200  sq.  y.  to  24';  est,, 
1757,500  (H.  D.  914,  69th,  1st),  07,  806. 

SURVEY. 

Pre.  ex.  and  sur.  au.  aot  Mar.  3, 1905,  with  view  to 
sufficient  anchorage  grounds,  and  depths,  resp.,  of 
24'  and  30'  in  Chans,  reaching  thereto.  R.  by  Maj. 
Flagler,  1905  and  1906.  Plan  tor  imp.  byproviding 
a  Chan,  entrance  of  30';  est.,  $860,000  (H.  D.  914, 
59th,  1st),  06,  791. 

Pre.  ex.  and  sur.  au.  act  Feb.  27,  1911.  R.  to 
come,  IS,  1276. 

Maps.    (H.  D.  914,  59th,  1st.) 


TY-5(a)     GREAT  HAKBOR,  CULEBRA  ISLAND,  P.  R. 


ENGINEERS. 

Cbiet  of  Engineers.    R.,  06,  791;  07,  807. 

Incliarge.  Maj.CA.F.Flagler,O6,790;  07,807. 


SURVEY. 

Pre;  ex.  and  sur.  au.  act  Mar.  3, 1906,  for  sufficient 
entrance,  or  entrances,  thereto.  R.,  Capt.  Flagler, 
1906  (unfav.)  (H.  D.  180  59th,  2d),  06,  791;  07, 
807. 


YY-13 


PONCE  HARBOR,  P.  R. 


ENGINEERS. 

Cbiet  of  Engineers.    R.,  06,  791;  07,  807. 

In  charge.    Maj.  C.  A.  F.  Flagler,  06,  790;  07, 
807. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1906.  R.  by 
Maj.  Flagler,  June  6,  1906  (H.  D.  267,  69th,  2d) 
(unfev.),  06,  791;  07, 807. 


TY-20 


MAYAGUEZ  HARBOR,  P.  R. 


ENGINEERS. 

Chief  of  Engineers.    R.,  06,  790;  07, 806. 

In  charge.    Maj.  C.  A.  F.  Flagler,  06, 790. 


SURVEY. 

Pre.  ex.  au.  act  Mar.  3,  1905.  R.,  Maj.  Flagler, 
June  16, 1906  (H.  D.  268,  59th,  2d)  (unfav.),  06, 791; 
07, 807. 


TY-36 


ARECIBO  HARBOR,  P.  R. 


ENGINEERS. 

Chief  of  Engineers.    R.,  10, 1006. 

In  charge.    Maj.  Chas.  L.  Potter,  1910-.    10, 
1004. 


SURVEY. 

Ex.  au.  act  Mar.  3, 1909;  Maj.  Potter's  R.,  June  2, 
1909,  unfav.  (H.  D.  406,  61st,  2d),  10, 1006. 
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Yr-36(b)  PALMAS  ALTAS  HARBOR,  P.  R. 


ENGINEERS. 

CUef  of  Engineers.    B.,  12, 1275. 

In  charge.    Col.  S.  W.  Koesder,  18, 1274. 


SURVEY. 

Pre.  ex.  au.  June  26, 1910.    B.  by  Col.  Roessler, 
Nov.  3, 1910  (H.  D.  568,  62d,  2d),  (unlav.),  18, 1275. 


YY-39 

ENGINEERS. 

Chief  of  Engineers. 


KAUAI,  ISLAND  OF,  HAWAH. 


E.,  18, 1273. 


In  charge: 

Capt.  A.  B.  Putnam,  18, 1268. 
Maj.  W.  P.  Wooten,  18, 1268. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  June  25,  1910,  of  Hs.  of 
Isld.  of  Kauai,  Hawaii,  for  best  location  for  a  port. 
R.,  Maj.  Wiuslow  and  Capt.  Wooten,  1910  and  1911, 
resp.  (H.  D.  609,  62d,  2d).  Plan  for  imp.  of  Nawili- 
wiU  H.;  est.,  11,086,000,  and  $10,000  an.  mainten., 
18, 1274. 

(H.  D.  609,  62d,  2d.) 


YT-35(a)     HANAPEPE  BAT,  ISLAND  OF  KAUAI,  HAWAH. 


ENGINEERS. 

Chief  of  Engineers. 


R.,  10, 1004. 


In  charge.    Maj.  E.  E.  Winslow,  10,  999. 


SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  R.,  Maj. 
Winslow,  1909  and  1910;  locality  unworthy  of  imp.; 
more  desirable  port  for  a  H.  to  be  selected  (H.  D. 
833,  61st,  2d),  10, 1004. 

Maps.    (H.  D.  833,  61st,  2d.) 


YY-45 


HONOLULU  HARBOR,  HAWAH. 


APPROPRIATIONS. 

1905,     $200, 000,  05,  2566. 
200,000,06,2060. 

200,000,07,2234. 

200,000,08,2314. 

*25, 000,  09,  2268. 

150,000,10,2440. 


1906, 
1907, 
1908, 
1909, 
1910, 


Total,    975,000    (incl.   misc.,  $975,016.50,   13, 
2870). 
COMMERCE. 

Foreign,  amoimts  to  over  300,000  t.;  local  about 
237,727 1.;  passing  througb  port,  bet.  San  Francisco 
and  the  Orient  and  Australia,  valued  at  $45,000,000. 
Will  be  directly  benefited  iDy  imp.;  may  result  in 
larger  ships  calling  at  port,  05, 712. 

Diagram  of  tonnage,  values,  and  app.,  11,  2649. 

In  1911,  foreign,  802,311 1.;  local  ports  362,398  t., 
total,  1,164,709 1.,  18, 1269. 

Vessels  able,  1912,  to  enter  and  leave  H.  with  their 
tuUloaddraft,  18, 1269. 

Wharves  not  sufficient  to  accommodate  C.  12, 
1270. 

CONTEACTS. 

1905.  San  Francisco  Bridge  Co.,  dr.,  prices 
listed,  06, 2050. 

1907.  Hawaiian  Dredging  Co.,  dr.,  97i|!  c.  y., 
p.  m.,  08, 2314. 

1910.  Hawaiian  Dredging  Co.,  dr.,  77t  c.  y., 
p.  m.,  11,  2648. 

1911.  Standard  American  Dredging  Co.,  redr., 
34j(|!  0.  y.  (reduced  to  SOt  c.  y.),  11,  2648;  12,  2870. 


ENGINEERS. 
Chief  of  Engineers.   E.,  05, 711;  06,787;  07, 

803;  08,852;  09,894;  10,999;  11,1056;  18,1268. 

In  charge: 

Lt.  J.  R.  Slattery,  1905-06.  B.,  OS,  2564;  06, 
2049. 

Capt.  C.  W.  OtweU,  1907-08.  R.,  07,  2233;  08, 
2314.  .... 

Maj.  E.  E.  Winslow,  1909-10.    R.,  09, 2267:  10, 
2439. 
Capt.  A.  B.  Putnam,  1911.    E,  11, 2647. 
Maj.  W.  P.  Wooten,  1912-.    E.,  12, 2869. 

OPEEATIONS. 

1906-06.  Entrance  chan.  dr.  to  35'  x  400*,  and 
H.  proper  to  35'  x  800',  06, 2050. 

1906-07.  Dr.  in  sections  A  and  B  completed; 
58,755  c.  y.  removed  from  section  C  and  deposited 
on  Quarantine  Isld.,  07, 2233. 

1907-08.  221,016  c.  y.  dr.,  practically  com- 
pleting removal  of  lighthouse  point,  08, 2314. 

1908-09.    208,106  0.  y.  dr.,  09, 2268. 

1909-10.  Repairs  to  gauges,  minor  sur-.,  10, 
2439. 

1910-11.  110,897  c.  y.  removed  from  n.  end  of 
H.,  60,000  c.  y.  of  which  placed  on  Oahu  RR. 
property  and  60,897  c.  y.  on  Quarantine  Isld.,  11, 
2647. 

1911-18.  41,166  c.  y.  dr.  from  n.  end  of  H., 
and  99,600  c.  y.  from  entrance  chan.,  completing 
contracts,  12, 2869. 


*  Allotment  for  maintenance. 


rSee  pp.  14-22  fori 
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PHTSICAL  CHABACTEBISXICS. 

Shoaling,  10, 1000;  bottom  soft,  and  manenver- 
Ingof  vessels  causes  sboaling,  13, 1269. 
^H.  on  s.  coast  of  Oahu,  9±  m.  e.  of  Pearl  H.; 
33'-3£'  d.;  area  of  H.,  184.5  acres,  IS,  1268, 1269. 


PBIYATE  WOBK. 

Entrance  chan.,  through  a  coral  reef,  and  H. 
proper,  dr.  from  time  to  time  by  the  monarchial, 
republican, and  Territorial  govts,  prior  to  1904,13, 


PROJECTS. 

Act  Mar.  2,  1907,  au.  entrance  chan.  35'  x  400', 
m.l.w.  easing  curve  at  junction  of  entrance  chan.  by 
cutting  off  lighthouse  point,  and  enlarging  H. 
proper  to  35'  x  1,200'  m.l.w.;  est.,  $1,628,894.60; 
new  front  range  light,  est.  130,000  (see  Surveys),  06, 
711,  2664, 2566;  07, 803;  IS,  1269. 

SURVEYS. 

Sur.  au.  act  Mar.  3,  1905.  R.,  Capt.  Slattery, 
Oct.  23,  1906;  est.,  $1,628,894.60  (H.  D.  332,  69th, 
2d)  (see  Projects),  07,  806. 

Maps.  (H.  D.  332,  69th,  2d.)  06,  2050;  11, 
2648. 


YY-45(b)    HONOLULU,  HAWAH.     (Beclamation  of  Quaran- 
tine Island.) 


APPROPRIATION. 

1906,  $20,000,  06,  2052. 

CONTRACT. 

1906.    San  Francisco  Bridge  Co.,  reclamation 
work,  100  c.  y.,  06, 2052. 

ENGINEERS. 

Chief  of  Engineers.    R.,  06,  789;  07,  804;  OS, 
853;  09, 895. 

In  charge: 

Capt.  J.  B,.  Slattery,  1906.    R.,  06, 2052. 
Capt.  0.  W.  Otwell,  1907-08.    R.,  07,  2236;  08, 
2316. 
Maj.  E.  E.  Winslow,  1909.    R.,  09, 2270. 

OPERATIONS. 

1905-06.    142,696  c.  y.  deposited  on  isld.,  06, 


1906-07.    158,214  o.  y.  deposited;  work  with 
hoisting  engine  and  scraper  begun,  07, 2236. 
1907-08.    9,784  o.  y.  placed  on  isld.,  08, 2316. 

PHTSICAI,  CHARACTERISTICS. 

Quarantine  Isld.  a  low,  swampy  isld.  on  the 
reef,  opposite  HonoMu.  Except  for  land  around 
buildings,  raised  by  quarantine  authorities,  isld. 
is  submerged  at  high  water,  06, 789. 

Sur.,  1906,  shows  ooosiderable  portion  of  isld. 
below  grade,  and  large  cracks  appearing,  due  to 
drying  out  of  materials,  07, 804. 

PROJECTS. 

Consists  in  reclaiming  low  and  swampy  portions 
lying  within  concrete  sea  wall,  by  pumping  mate- 
rial dr.  from  Honolulu  H.;  est.,  $20,000;  au.  Feb 
27,  1906,  06,  789.  Bringing  low  places  to  grade  by 
filling  in  by  means  of  hoisting  engine  and  scraper, 
au.  June  17, 1907,  07,  804. 


YT-46(a) 


PEABL  HARBOR,  HAWAH. 


APPROPRIATION. 

Mar.  3, 1899,  $100,000,  99,  41. 


COMMERCE. 

No  C.  On  H.  border  are  very  large  sugar  plan- 
tations, the  products  from  which  could  be  shipped 
direct  by  sea.  Greatest  advantage  from  imp.  will 
be  in  furnishing  safe,  deep,  and  commodious  H. 
for  IT.  S.  naval  vessels,  03, 693. 


CONTRACT. 

1901.    Clark  &  Henry,  dr.  chan.  through  Pearl 
H.  Bar,  441$  c.  y.,  03, 2362. 


ENGINEERS. 

Chief  of  Enghieers.    R.,  01,  612;  03,  634;  03, 
692;  04,  660;  05, 710;  08,  862;  09,  893. 


;  186,077 


In  charge: 

Lt.  Col.  W.  H.  Heuer,  1901-04.    R.,  01,  3433;      SURVEYS. 
03, 2361:  03, 2201 ;  04, 3423. 
M.  J.  E.  Slattery,  1905.    R.,  05, 2563. 
Capt.  C.  W.  Otwell,  1908.    B.,  08, 2313. 
Maj.  E.  E.  Winslow,  1909.    B.,  09, 2267. 


OPERATIONS. 

1901-03.  Less  than  20,000o.y.  dr.;  dr.  proving 
nadequate  for  the  work,  03, 2361. 

1903-03.    Chan,  bar  dr.  to  30'  x  200'; 
u.  y.  dr.,  03, 2201. 

1903-04.  Dr.  completed  Aug.,  1903;  200,625 
e.  y.,  principally  coral  sand,  removed;  proj.  com- 
pleted, 04, 3423. 

PHYSICAL  CHARACTERISTICS. 

Pearl  H.  on  isld.  of  Oahu,  8  m.  w.  of  city  of  Hono- 
lulu, safe  and  commodius,  but  entrance  obstr.  by 
bar  1,900'  through,  having  only  10'  at  1.  w.,  01. 
612. 

Suction  dr.  wrecked  during  gale,  03, 2201. 

Chan,  crooked,  and  the  turns  so  sharp  that  navi- 
gation is  not  safe  for  vessels  of  large  size,  05,  2563. 

PROJECTS. 

Approv.  Dec.  5,  1900,  provides  for  dr.  chan. 
through  bar  to  30'  at  1.  w.,  and  as  wide  as  funds 
would  permit,  01,  3433. 


Sur.  au.  act  June  4,  1897;  made  by  Navy  Dept., 
99,41.  ^ 

Work  turned  over  to  the  Corps  of  Engineers,  00, 


1690      INDEX  TO  BEPOETS,  CHIEF  OF  EKGINEEES,  TJ.  S.  ARMY,  1866-1912;, 


YY-60 


KAHULUI  HARBOR,  MAUI,  HAWAH. 


APPBOPaiATIONS. 

1910,  SISO.OOO,  10,  2442. 


1911, 
1912, 

Total, 


150,000, 11,  2652. 
100,000,  IS,  2875. 


400,000  (incl.    misc.,    $400,001.60,    13, 
2875). 
COMMEBCIi. 

Foreign,  1910,  atout  119,000 1.;  local,  21,000 1.,  10, 
1003;  foreign,  1912,  170,533  t.;  local,  26,866  t.,  13, 
1273. 

Extension  of  t>ieak'r  has  made  a  wonderlul  imp. 
in  loading  vessels,  13, 1273. 

CONTEACTS. 

1910.  Kahnlui  ER.  Co.,  treai'r  constr.,  73,000 
t.  St.,  S1.85 1.,  11,  2652. 

1911.  Hawaiian  Dredging  Co.  (Ltd.),  dr. 
(241,000  0.  y.),  56j  c.  7.,  13,  2875. 

ENGINEERS. 

Cblet  of  Engineers.  B.,  10,  1002,  1004;  11, 
1060;  13, 1272. 

In  charge: 

Maj.  E.  E.  Winslow,  1910.  B.,  10,  2442. 

Capt.  A.  B.  Putnam,  1911.  R.,  11,  2652. 

Maj.  W.  P.  Wooten,  1912-.  E.,  13,  2875. 

LEGISLATION. 

The  proj.  au.  June  25, 1910,  provides:  The  Kahu- 
lul  ER.  Co.  cede  to  TJ.  S.,  free,  all  rights  in  existing 


bi:eak'r;  that  agreement  het.  company  and  terri- 
torial govt,  relative  to  wharf  and  wnarf  shed  be 
extended  to  provide  for  st.  of  proper  w.  giving  access 
to  wharf,  10, 1003;  complied  with,  13, 1273. 

OFEBATIONS. 

1910-11.  5,549  t.  r.  placed  in  strengthening 
360 1.  f.  old  break'r,  11,  2652. 

1911-13.  Break'r  extended  806.5',  69,451  t.  r. 
placed,  completing  contract;  62,000  c.  y.  dr.,  13, 
2875. 

PHYSICAL  DATA. 

Isld.  of  Maui  2d  in  size  of  Hawaiian  Island; 
Kahului  H.  110  m.  e.  se.  of  Honolulu,  13, 1272. 

PRIVATE  WORK. 

The  Kahului  RE.  Co.  had  imp.  this  H.  by  break'r 
1,800'  1.,  10, 1003. 

PROJECTS. 

Act  June  25, 1910,  au.  extending  existing  break'r 
to  American  Girl  Rock,  dr.  to  35'  area  in  e.  part  of 
H.,  and  dr.  to  35'  area  in  w.  part  of  H.  all  at  est.  of 
$375,000  (H.  D.  593,  61st,  2d),  10, 1003. 

SURVEY. 

Pre.  ex.  and  sur.  au.  act  Mar.  3,  1909.  B.,  Maj. 
Winslow,  June  4  and  Nov.  18,  1909;  est.,  $376,000 
(H.  D.  593,  61st,  2d),  10, 1004. 

Map.    (H.  D.  593,  61st,  2d.)       11,  2662. 


YY    3 


HILO  HARBOR,  HAWAII. 


APPBOPBIATIONS. 

1907,   $200,000,07,2237. 


1908, 
1909, 
1910, 
1911 


100,000,08,2317. 
100,000,09,2270. 
200,000,  10,2441. 
260,000,  11,2650. 


1912{      i^;P  13,287 


Total,  1,026,000  (incl.    misc.,    $1,026,004,    13, 
2873). 
COMMERCE. 

In  1906  valued  at  $6,623,454,  07, 806;  1911,  308,381 
t.,  13, 1271. 

CONTBACTS. 

1908.  Delbert  E.  Metzger,  break'r  constr., 
$2,485  t.  for  St.  innlace,  08,  2317. 

1910.  Lord-Young  Bng.  Co.  (Ltd.),  break'r 
substr.,  $1.84 1.  for  st.  in  place  (100,000 1.),  11,  2651. 

1913.  The  Breakwater  Co.,  break'r  superstr., 
12.17  t.  for  St.  in  place  (208,000 1.),  18, 2873. 

ENGINEEBS. 

Cliiet  ot  Engineers.  B.,  07,  806,  806;  08,  854; 
09,  896;  10,  1001;   11,  1058;   13, 1270,  1274. 

In  charge: 

Capt.  C.  W.  Otwell,  1907-09.    E.,  07,  2236;  08, 
2317;  09, 2270. 
Maj.  E.  E.  Winslow,  1910.    R.,  10,  2441. 
Capt.  A.  B.  Putnam,  1911.    E.,  11,  2650. 
Maj.  W.  P.  Wooten,  1912-.    E.,  18,  2873. 

OPEBATIONS. 

1908-09.  31,607  t.  St.  placed,  building  766'  of 
break'r,  09,  2270. 

1909-10.  69,618  t.  St.  placed,  building  1,229'  of 
break'r,  10, 2441. 

1910-11.  47,076  t.  St.  placed,  oompletmg  2,528' 
of  break'r;  315'  substr.  built  using  9,294  t.  st.,  11, 
2660.  ,    . 

1911-13.  88,283  t.  St.  placed,  completmg 
substr.:  work  on  superstr.  commenced,  13, 2873. 


PHYSICAL  CHAEACTEEISTICS. 

Hilo  B.  is  on  e.  side  ot  Hawaii,  the  latter  being 
largest  and  most  s.  ot  group  ot  Hawaiian  Islands. 
Hilo  B.  is  200  m.  se.  from  Honolulu,  13, 1270. 

Choppy  sea  caused  by  winds  makes  it  unsafe  for 
ships  to  lie  at  wharves,  and  renders  loading  and 
tmioading  difficult,  07,  805. 

Entrance  to  Kuhio  B.  blocked  by  shoals,  13, 1270. 

Details,  13, 1270. 


PEIVATB  WOBK. 

Territorial  govt,  contemplates  building  wharf 
close  to  break'r;  will  accommodate  vessels  drawing 
35',  m.  1.  w.,  13, 1271. 


PBOJECTS. 

Act  Mar.  2,  1907,  au.  proj.  for  constr.  rubble 
break'r  10,170'  1.  along  Blonde  Reef  from  a  point  on 
shore  6.000'±  e.  ot  Cocoanut  Isld.;  eliminatmg  of  3d 
or  shore  arm  of  break'r  and  extension  of  middle  arm 
of  break'r  to  shore  which  are  in  plan  of  1905-06  (see 
Surveys);  est,  $1,700,000  (H.  D.  407,  59th,  2dl,  07, 
805;  13,1271. 

No  expend,  to  be  made  unless  benefits  acoroing 
therefrom  warrant  same,  07, 805. 

Act  July  25, 1912,  au.  modification  ot  proj.,  i.  e., 
to  dr.  entrance  to  Kuhio  B .  to  35'  (est.,  $76,000),  and 
continuation  of  break'r  along  approv.  lines  so  far  as 
can  be  done  without  increasmg  orig.  est,  13, 1271. 

STJBVEYS. 

Ex.  and  sur.  au.  act  Mar.  3, 1905,  for  break'r  along 
Blonde  Reef  to  Cocoanut  Isld.  B.,  Capt  Slattery, 
Sept  12,  1905,  and  Oct.  27,  1906  (see  Projects) 
(Bt;  D.  407,  59th,  2d),  06,  790;  07,  806. 

Resur.  au.  act  Feb.  27, 1911,  to  determine  whether 
modification  could  be  made  to  increase  C.  facilities 
without  fmther  increase  in  cost.  B.  and  plan  by 
Maj.  Wooten,  Dec.  16, 1911  (H.  D.  417,  62d,  2d),  13, 
1274. 

Maps.  (H.  D.  407,  59th,  2d;  H.  D.  417,  62d,  2d.) 
08,  2316;  11,  2650. 


r See  pp.  14-22  fori 
Lexplanatlous,  etc.  J 
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YY-85(b)      WELLES  HARBOR,  MIDWAY  ISLAND. 


ENGINEEBS. 

Cblet  ol  Dnglneeis.   B.,  06,  790. 

In  cbarge.    1st  Lt.  T.  E.  Slatter?,  06, 787. 


Pre.  ex.  an.  act  Mar.  3. 1905.  E.  by  1st  Lt.  Slat 
tery,  Aug.  22, 1905  (H.  D.  152,  59th,  1st),  (untov.), 
06,  790. 


TT-lOO(a)     MANILA  HARBOR,  AND  PASIG  RIVER,  PHIL- 
IPPINE ISLANDS. 


(Continviatioii  of  this  and  other  Philippine  Island  work  not  reported  in  Reports  of 

Chief  of  Engineers.) 


APPROPBIAXIONS.    (See  Projects.) 

1902,  $1,000,000,  OS,  608. 

1903,  1,000,000,03,670. 

COMMERCE. 

1900,  atout  1,000,000 1.  an.;  1903, 1,400,000  t.,  03, 
671.  Large  C.  on  upper  Fasig  in  barges,  cascos, 
etc.,  03, 2912. 

CONTRACTS. 

1903.  Atlantic,  GuU  &  Pacific  Co.;  total, 
I2jl60,000,  03,  608,  3055. 

Purchase  ol  plant  for  working  on  Fasig  E.,  partly 
from  Bucyrus  Co.,  Milwaukee,  Wis.,  08,  3057. 


ENGIIVEERS. 

Chief  of  Engineers.    R.,  03,  ( 


6;  03,  670. 


In  cbarge: 

Maj.  C.  B.  Sears,  OS,  606. 
Lt.  Col.  C.  E.  L.  B.  Davis.    R.,  03,  5050;   03 
2910. 

OBSTRUCTIONS. 

Br.  of  Spain,  6,000'  above  mouth  of  Pasig,  with 
its  St.  arches  and  clearance  of  but  16,'serious  obstacle 
to  navigation,  Umiting  wliarf  front  tor  seagoing  craft 
to  area  below  it. 

3  other  brs.  above  it,  03,  2912. 

Work  of  imp.  interfered  with  by  passing  craft; 
no  prohibitive  laws  with  penalties;  interference 
apparently  from  malice  or  ineflBciency,  03,  3056. 


OPERATIONS. 

1908.  Contractors  began  gathering  plant,  erect- 
ing warehouses,  etc.;  quarries  opened;  1,093'  bulk- 
head built;  18,131 1.  St.  deposited;  472,804  c.  y.  dr. 
by  XT.  S.,  03, 608.  Shops  of  the  port  works  used  by 
various  depts.;  repair  of  sea  walls,  betterment  of 
grounds,  etc.,  03, 3067. 

1903.  In  the  H.,  bulkhead  built  to  total  of  4,189', 
protected  by  102,954 1.  riprap.  In  break'r,  93,832 1. 
had  been  placed;  1,550,233  c.  y.  dr.  and  deposited 
beliind  bulkhead;  416  t.  r.  placed  e.  break'r.  In 
the  Pasig,  696,264  c.y  .dr.at  mouth;  additions  made 
to  plant;  old  wall  at  entrance  to  canal  removed  to 
12',  03,  2912. 

PROJECTS.  t 

Previous  to  U.  S.  occupation,  Spain  had  begun 
imp.  ol  Manila  H.  Prior  to  1898  had  begun  oonstr. 
of  w.  break'r,  extending  from  mouth  of  Pasig  E. 
7,000',  of  which  2,210'  had  been  completed.  An  e. 
break'r  600'  had  also  "been  built. 

Act  22  of  the  U.  S.  Philippine  Commission,  Oct. 
15,1900,  au.  use  of  insular  funds,  continuous  app., 
not  to  exceed,  with  extensions,  a  total  of  $4,029,000 
(U.  S.  cur.),  03,  60S;  03, 670. 

The  work  at  1902  contemplated  building  of  a 
timber  and  st.  bulkhead  from  the  canal  entrance 
near  the  mouth  of  the  Pasig  to  intersection  of  s.  j., 
the  latter  to  be  prolonged  with  riprap  foundation 
and  masonry  superstr.;  dr.  out  of  H.  basin  behind 
the  break'r  to  30';  filling  in  with  dr.  material  behind 
bulkhead  to  10'  above  1.  w.;  completion  and  exten- 
sion of  existing  break'r;  deepening  of  canal;  dr.  of 
bar  at  mouth  of  Pasig,  and  of  the  latter  as  far  as  the 
br.  of  Spain,  to  18',  m.  1.  w.;  and  the  dr.  of  the  upper 
Pasig  to  give  6'  1.  w.  navigation,  03,  609;  03,  2912. 
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ALPHABETICAL  FINDING  LIST. 

Rivers,  Creeks,  Canals,  Harbors,  and  Other  Waterways  of  the 

United  States. 


NOTE. 

This  list  is  an  alphabetical  arrangement  of  the  names  of  the  waterways  of  the  United 
States,  as  found  in  Part  I  of  this  index. 

Bach  name  is  followed  by  (a)  the  district  letter,  (b)  the  district  number  of  the 
waterway,  and  (c)  the  page  number  of  this  index  whereon  further  information  con- 
cerning the  waterway  is  found. 

This  finding  list  does  not  contain  references  to  special  points  embraced  by  a  water- 
way, except  in  a  few  instances;  as,  for  example,  the  instances  of  the  Ohio,  Missouri, 
Mississippi,  and  the  Columbia.  The  abstracts  concerning  these  waterways  have 
their  own  indexes,  and  in  this  finding  list  the  page  reference  is  to  the  page  of  this 
index  whereon  the  special  index  contains  the  waterway  or  waterway  point  name 
listed  herein.    A  star  (*)  follows  the  page  reference  in  all  these  cases. 

Part  I  of  this  index  has,  as  far  as  practicable,  preserved  the  different  spellings  of 
waterway  names.  For  example,  on  page  131  of  this  index  three  different  spellings 
are  given  of  "  Potonowut."    These  different  names  are  listed  herein. 

The  different  names  or  titles  given  waterways  have  also  been  preserved.  On  page 
318  of  this  index  "Smyrna  River"  is  listed  also  as  "Duck  Creek,"  and  this  water- 
way is  found  under  both  titles  in  this  list. 

Compound  Wokds. — Compound  words  are  listed  according  to  the  initial  of  the 
first  or  prefix  word.     For  example^  Bay  Pompadour  is  listed  m  the  B's.    The  more 

fenerally  used  prefixes  are  Bay,  Big,  Bogue,  Broad,  East,  Fort,  Lake,  Little,  Lower, 
(iddle.  New,  North,  Old,  Saint,  San,  South,  Upper,  West,  White. 


Abagadassett  R.,  Me 

AbaJine  Cr.,  Kans 

Abbey  Isld.  Cr.,  Md 

Abbot  Cove,  Md 

Abbott  Cr.,Ky 

Abbott  Cr.,  N.  C 

Abels  B.,N.C 

Aberdeen  Cr.,  Md 

AbltaB.,Iia 

Abraham  Cr.,  Pa 

Abraliams  Bluff  Cut>.oS, 

Ga 

Abrams  Cr.,  Tenn 

Absecon  Cr.,  N.  J 

Absecon  Inlet,  N.  J 

Academy  Cr.,  Ga 

Accomac  Co.,  Va 

Accotink  B.,  Va 

Accotink  Cr.,  Va 

AcreCr.,Md 

Acushnet  B.,  Mass 

Ada  Cr.,  Mont 

Adams  B.,  La 

Adams  Brancli,  Mo 

Adams  Cr.,Ga 

Adams  Cr.  (Inland  water- 
way, Pamlico  Sound  to 
Beaufort  Inlet,  N.  C.) .  - . 

Adams  Cr.,  La 

Adams  Cr.,N.C 

Adams  Landing,  Vt 

Agate  B.  H.,  Minn 

Agate  B.,MJqii., 


A-229 29 

GG-1322 1035 

J-951 338 

1-425 334 

DD-235 961 

N-50 499 

M-42 464 

J-1247 340 

S-23 681 

J-694 336 

0-486 536 

AA-104 849 

1-18 299,303 

1-17 299,303 

I-16-a 303 

0-445 636 

I^-85-b 417 

E-96 373,390 

K:-96 390 

J-52 331 

C-54 107 

OG-616 1029 

S-328 683 

GG-112 1026 

O-106 633 

M:-205 471 

E-98-d 647 

M-200 455 

E-82 177,203 

Ll>14 1269 

LL-14 1265 


Agate  H.,  Mich 

Agawam  B.,  Mass 

AgelB.,  Wyo 

Agency  Cr.,  Tenn 

Agua  Callente  Cr.,  Cal 

AgusanB.,  P.I 

Ahnapee  H.  and  B.,  Wis. . 

Ahnapee  K.,  Wis 

AhpahCr.,  Cal 

Aisguith  Cr.,  Md 

AitktnCo 

Alabama  and  Tennessee 
Bs.  (canal  to  connect) . . 

Alabama  Bayou,  La 

Alabama  B 

Alabama  B.,  Ala 

AlaOaB.,  Fla 

Alaqua  Bayou,  Fla.  (bar 

at  month  of) 

Alaqua  Cr.,  Fla 

Alalakelkl  Chan.,  Hawaii. 

Alameda  Cr.,  Cal 

Alamicut  B.,  Wash 

Alamitos  B.,  Cal 

Alatna  B.,  Alaska 

Albany 

Albany  Falls,  Mont 

Albemarle 

Albemarle  and  ChesEi- 
peake  Canal 

Albemarle  and  Chesa- 
peake Canal,  N.  C 


LL-37 1265 

C-45.. 107 

GG-690 1030 

AA-78 848 

TT-40 1555 

YY-180 1686 

MM-25 1320 

MM-25 1297 

TT-195 1556 

J-1216 .340 

(HH) 1071* 

AA-18-i. 868 

S-642 685 

(CO) 909* 

Q-49 611,633 

K-22 646 

P-304 671,601 

Q-36 628 

Q-36 611 

YY-63 1685 

TT-52 1556,1562 

WW-68 1615 

WW-68-a 1652 

SS-15 1543 

XX-229 1657 

(HH) 1071* 

(WW-2) 1616* 

(HH) 1071* 

L-173-I 436 

L-251 413 

Ir-261 413 
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Albemarle  and  Cbesa- 
peake  Canal,  Va 

Albemarle  Sound,  N.  C... 

Albemarle  Sound,  N.  C, 
and  Atlantic  Ocean 
(communication  be- 
tween) (Croatan  Sound). 

Albemarle  Sound,  N.  C, 
to  Norfolk  H.,  Va., 
througb  Currituck 
Sound 

Albion  K.,Cal 

AlbroCr.,Va 

Alcony  B.,  Ga 

Alden  Bun,  Pa 

Alder  Branch,  Md 

Alder  Cr.,Cal 

AlenuUiaha  Chan.,  Ha- 
waii  

Alexander  Cr.,  La 

Alexander  Cr.,  Tenn 

Alexandria 

Alexandria  B.,  N.  T 

Alexandria  Canal,  D.  C. 
and  Va.  (canal  to  Wash- 
ington)  

Alexandria  H.,  Va 

Alexandria,  Va.,  to  Mary- 
land side  (channel) 

Alger  Slough,  Wash 

Algiers 

Algoma.   SeeAhnapee. 

Algoma,  Wis 

Algonac,  Mich 

Alkali  Cr.,  Mont 

Allabaha  B.,  Ga 

Allapaha  B.,  Fla 

Allegheny  and  Mononga/- 
hela  Bs.,  Junction  with 
Ohio  B.  at  Pittsburgh, 
Pa 

Allegheny  B 

Allegheny  B.,  Pa 

Allegheny  B.,  Pa.  (build- 
ing locks  and  damjs) .... 

Allegheny  B.,  Fa.,  locks 
and  dams  on  (operating 
and  care) 

Allen  Branch,  Mo 

Alien  Cr.,Va 

Allen  Cr.,  W.  Va 

Allen  Fresh,  Md 

Aliens  Cove,  Me 

Aliens  Cr.,  X.  C 

Allegua  Cr.,  Fla 

Alligator  Bayou,  Ark 

Alligator  Bayeu,  La 

Alligator  Cr.,  Fla 

Alligator  Cr.  opposite 
McCleilanville, .  S.  C, 
and  Charleston  H.,  S. 
C.  (inland  waterways 
between) 

Alligator  Cr.,  S.  C 

Alligator  Head  H.,  Mata- 
gorda B.,  Tex 

Alligator  Lake,  La 

Alligator  B.,  Fla..., 

Alligator  B.,  N.  C 

Alligator  B.,  S.  C 

Allisons  Cr.,  S.  C 

Allonez.    See  Allouez  Bay. 

Allouez  B.,  Wis 

Alloway  Cr.,  N.  J 

Alma 

Almond  Cr.,Va 

Almshouse  Cr.,  Md. 

Alpena  H.,  Mich 

AlseaB.,Oreg 


Ir-188... 412 

L-243 413 

L-219 413 

M-1 454 

M-22-b 459 

L-173-L 436 

TT-143 1556 

L-145 412 

0-352 535 

J-816 337 

J-439 334 

TT-140 1556 

YY-62 1685 

S-267 683 

AA-137 849 

(HH) 1071* 

RR-er 1493,1535 

K:-46-h 381 

K-46-i 381 

E-46-g 381 

K:-46-j 381 

WW-64 1615 

(HH) 1071* 

MM-26 1297 

PP-93 1420,1448 

GG-649 1030 

0-478 536 

P-359 572 

Fr-5 1003 

(CO) 909* 

1^-20 1003,1014 

rr-20-b 1015 

FF-20-O 1016 

Fr-20-d 1017 

FP-20-e 1019 

GG-60 1025 

1^364 414 

EB-32 983 

K-69 373 

A-68 27 

lr-390 414 

Q-36 611 

Y-49 818 

S-108 682 

S-119 682 

S-127 682 

S-265... 683 

P-271 571 


N-202-b 518 

N-201 500,518 

tJ-47-a 766 

S-737 687 

P-259 571 

M-7 454,458 

N-201 518 

N-132 500 

LL-18-J 1276 

LL-23-b 1281 

1-42 299,307 

(HH) 1071* 

Ju-143 412 

J-1256 340 

PP-50 1419,1433 

W-41 1593 


A]seaB.,B.,andB.,Oieg.  W-11 1605 

AlseaB.,Oreg VV-42 1593 

Alsek  B.,  Alaska XX-125 1656 

Altamaha  and  Tennessee 

Bs.  (canal  to  connect). .  AA-18-j 869 

Altamaha  Canal,  Ga 0-416 536 

Altamaha  B (CO) 909* 

Altamaha  B.,  Ga 0-237 534,552 

Altamaha  B.  ("Transpor- 
tation Boutes  to  Sea^ 

board") AA-18-k 869 

Altamaha  Sound,  Ga 0-232 534 

Alton (HH) 1071* 

Alton,  III II-7 1229 

Alum  Cr.,  Ohio DD-457 962 

Alva  B.,  P.  I YY-106 1688 

Alvlso    Cr.,   H.,   B.,    and 

Slough,  Cal TT-36 1561 

Alvlso  Slough,  Cal TT-36 1555 

Amaranth (HH) 1071* 

Amelia  B.,  Fla 0-526 537 

P-3 509,575 

American  Cr.,  S.  Dak GG-366 1028 

American   Crow   Cr.,    S. 

Dak GG-880 1032 

American  Fork,  Mont . . .  GG-590 1029 

American    B.,    Cal.    (see 

Cal.  Debris  Comm.) UU-56 1577, 1589 

Ames (HH) 107W 

Amherstburg  Chan., 

Mich PP-117 1420 

Amite  B.,  La S-62 681 

S-62-a. 693 

AmltyvllIeB.,N.T F-65. 215 

Anunonosook  Canal,  N. 

H A-234-a 29,52 

Amos  Bayou (HH) 1071* 

Amoureaux  Canal,  La S-399 684 

Anacortes  H.,  Wash XX-lOO-a 1675 

Anaeostla  B.,  D.  C.  (East- 
em  Branch  of  Potomac 

E.) ; K-46-C 378 

Anacostia  B.,  Md K-85 373 

Anahuac  Chan U-5-a 736 

Anahnac  Chan.,  Tex U-10.. 739 

Anahuac  H.,  Tex TJ-10 735 

AnascoB.,P.B YY-21 1685 

Anchor  Landhig (HH) 1071* 

Anclote  B.,  Fla P-328-a 603 

Anclote  H.,  Fla P-328-a 603 

Anclote  B.,  Fla P-328 571 

P-328-a 603 

Andalusia (HH) 1071* 

Anderson  Cr.,  Fa J-806 337 

Anderson  Crossing (HH) 1071* 

Andersons  Cr.,  N.  C M-189 455 

Andover  Sewell  Branch, 

Md J-451 .334 

Andre  (Bayou),  La S-409 684,698 

Androscoggin  B.,  Bruns- 
wick Canal  and  H.,  Me.  A-233-a 52 

Androscoggin  B.,  Me A-233 29, 61 

Angelflsh  Cr.,  Fla P-178 570 

AngeltaiaB.,Tex T-6 721 

Angelo  Slough,  Cal TT-21 1555 

Angleflsh  Cr.,  Fla P-177 579 

Angola (HH) 1071* 

Aimapolls  H.,  Md J-1243 369 

Annie  Smith  Lake,  Ga...  0-269 535 

Annisquam  H.,  Mass B-67 69 

Anoka (HH) 1071* 

Ansons  Cr.,  S. Dak GG-355 ..1027 

iCtelope  Cr.,  Kans GQ-1374 1035 

Antelope  Cr.,  Mont GG-456 1028 

GG-490 1029 

6G-621 1029 

Antelope  Cr«  Nebr GG-913 1032 

Antelope  Cr.,  N.  Dak 0(3-777 1031 

Antelope  Cr.,  S.  Dak GQSOa 1031 

GO-SOa 1032 

Anthonys  Cr.,  W.  Va EE-112 984 

Antipoison  Cr.,  Va K-169 374 

AntlsCr.,Fa J-837 337 

AnvIckB.,  Alaska XX-238 1657 

AnyagukB.,  Alaska XX-172 ^....1656 

AowaCr.,Nebr GG-939 1032 

Apalachee  B.,  Fla Q-7 611 


[Seep.  1695] 
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Apalachlcola  B.,  Fla Q-20.. 

Q-20.. 

Apalachlcola  B.  and  St. 
Andrews  B.,  fla.  (clian- 
nel between) Q-26... 

ApalacIilcolaB.,Fla Q-21... 

Apalactilcola  B.,  Fla.  (In- 
cluding cupola  B.) Q-21 . . . 

Apalachlcola  B.  (Includ- 
ing the  cut-off.  Lees 
Slough,  and  lower  Chl- 
polaB.) Q-21-a, 

Apalachlcola  B.  (Includ- 
ing the  cut-oS,  Lees 
Slough,  lower  Chlpol'a 
and  upper  Chlpola  Bs., 
Fla.) Q-21-C 

Apalachlcola  B.  to  St. 
Andrews  B.,  Fla.  (water- 
way)   Q-26.. 

Apalachln  Cr.,  Fa.  and 
N.Y J-650.. 

Apes  Hole  Cr.,M:d J-38... 

Apopka  Bun,  Fla P-51.., 

Appalachee  B.,  Ala E-16... 

Appalachee  B.,  Ga 0-294 
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....611 
....614 


.623 
.611 


.616 


.618 


611 

336 

331 

569 

, 646 

535 
Appfe" CrT,'!?? D^" '.'.'.'...'..  G&i93 .....'.'.'. '.  1028 

AppleCr.,Ohlo DD-401 962 

AppleB.. (HH) 1071* 

Apple  B.,I11 JJ-23 1234 

AppleB.; Wis K:K-49 1247 

Appletree  Gut,  N.  C L-368 414 

Appomattox  B.,Va L-150 412 

Appomattox  B.,  Va.  (Pe- 
tersburg to  mouth) L-150 424 

Apponaug  H.,  B.  I C-91 107,131 

ApponaugB.,B.I G-90 107 

Apponegansett  H.,  Mass.  C-55 107 

Apponegansett  B.,  Mass .  C-56 107 

Appoquinhnthk  B.,  Del. .  1-61 299,317 

AqulaCr.,ya K-107 374,393 

Arago (GGf-2) 1038* 

Aransas  B.,  St.  Charles 

B.,Tex 0-«7-d 772 

Aransas  B.,  Tex U-67 735 

U-67-a 769 

Aransas  H.,  Tex U-67 735 

U-67-a 769 

Aransas  Pass  H.  to  Bock- 
port,  Tex U-67-0 772 

Aj>ansas  Pass  to  Corpus 
Christ!,  Tex.  (Including 

Turtle  Cove  Chan.) U-68-b 773 

Aransas    Pass    to    Pass 

Cavallo,Tex U-38-f 759 

Aransas  Pass,  Tex U-67 735,769 

U-«7-a 769 

Aransas  Pass,  Tex.  (deep- 
water  harbor  at  Harbor 

Isld.) U-67-b 772 

Aransas  B.,  Tex U-66 735 

Arapahoe  Cr.,  Colo GCH033 1033 

Ararat  B.,  N.  C N-51 499 

ArbltaB.,La S-23 691 

Arbuckle  Cr.,  Fla P-247 571 

Arcadia  H.,  Mich 00-52 1377,1408 

Arch  Cr.,  Fla P-163 570 

Archers (GG-2) 1038* 

Archers  Cr.,  S.  C N-260 501,529 

Archers  Hope  B.,  Va L-116 412, 422 

ArdsCr.,La E-98-a 647 

Areclbo  H.,  P.  B YY-26 1687 

Areclbo  B.,  P.  B YY-28 1685 

Areneuse  Cr.,  N.  C Ir-267 413 

Argao.P.I YY-122 1686 

Arkadelphla,     Ark.,     to 

Camden  (Ouachita  B.) .  X-29-b 805 

Arkansas  City (HH) 1071* 

Arkansas  Cr.,  Wyo GG-1015 1033 

Arkansas  Levees (HH) 1071* 

Arkansas  B Y-a-c 820 

Y-2-d 820 

y-2-e 820 

Y-2-f 822 

(CC) 909* 

(GG-2) 1038* 

(HH) 1071* 

Arkansas  B.,  Ark.  (front 
Ot  Crawford  Co.  Levee)..  Y-2-k 825 

30462°— H.  Doc.  740,  63-2 107 


Arkansas  B.,  Ark.,  Okla., 

andKans Y-2 818 

Arkansas  B.,  Fort  Smith, 

Ark Y-2-j 824 

Arkansas  B.,  Little  Bock 

to  mouth Y-2-i 824 

Arkansas  B.,  Pine  Bluff . .  Y-2-li 823 

Arkansas    B.    (removing 

obstructions) Y-2-g 823 

Arkansas  (State) (HH) 1071* 

Arlington  E.,  Fla P-79 569 

Armells  Or.,  Mont GG-568 1029 

GG-706 1039 

Armstrong  Bar (HH) 1071* 

Armstrong  Cr.,  Ga 0-468 536 

Armstrong  Cr.,  Pa J-601 335 

Armstrong  Cr.,  W.  Va EE-75 983 

Aroostook  B.,  Me A-2 27,29 

Arrow  Cr.,  Mont GG-556 1029 

Arrow  Bock (GG-2) 1038* 

Arroyo  Colorado,  Tex U-73 735, 774 

Arsenal  Isld (HH) 1071* 

Arsene  (Bayou),  La S-808 688 

Arthur  Kill,   N.   T.    and 

N.J G-21 247,254 

G-27 253 

G-27-b 254 

Arthur  Kill,  Staten  Isld. 

Sound,  and  channel  be- 
tween Staten  Isld.  and 

N.  J.,  including  channel 

north  of  Shooters  Isld..  G-27 253 

Arthurs  Cove,  Va K-155 374 

Artichoke  B.,  Mass B-51 69 

Arundel  Cove,  Md J-1162 339 

AshbrookNeck (HH1 1071* 

Ashby  Cr.,  Kans GG-1192 1034 

Ashbys  Cr.,  N.  C M-26 454 

Ash  Cr.,  Conn D-75 141 

Ash  Cr.,  Kans GG-1355 1035 

Ash  Cr.,  Nebr.  and  Wyo  - .  GG-1Q76 1033 

Ashepoo  E.,  S.  C N-244 501,527 

Ashepoo  B.,  S.  C.  (below 

Charleston    &    Savan- 
nah B.  B.  bridge) N-244-b 527 

Ashepoo  to  South  Edisto 

Bs.,MosquitoCr.,S.C..  N-243 527 

AsherFork,Ky DD-42 959 

Ashland (CC) 909* 

Ashland  H.,  Wis LL-32 1282 

Ashland,  Wis LL-32 1265 

Ashley  Cr.,Ga 0-182 534 

Ashley  Pt (HH) 1071* 

Ashley  B.,S.C N-214 500,523 

Ashleys  Cove,  Va K-166 374 

Ashpool  Swamp,  N.  C N-36 499 

Ashport (HH) 1071* 

AshE.,Mbin KK-223 1249 

Ashtabula  H.,  Ohio QQ-31 1461, 1483 

Ashtabula  E.,  Ohio QQ-32 1461 

Ashton  Chute (HH) 1071* 

Asotbi (WW-2) 1616* 

Aspen  Bun,  Md J-1129 339 

J-1132 339 

Assabet  B.,  Mass B-45 69 

Assawoman  B.,  Del.  and 

Md 1-82 299 

Asslnnlbolne  Cr.,  Mont. . .  GG-431 1028 

AsslnptakCr.,N.J H-10 271 

Assl5cunkCr.,]V.J H-4 271 

Assonet  E.,  Mass C-71 107,125 

Astoria (WW-2) 1616 

Asylum  Slough,  Cal TT-110 1656 

Atchafalaya (HH) 1071* 

Atchafalaya  B.,  La S-490 685 

S-490-a 701 

Atchafalaya    B.  Ship 

Chan.,  La S-491 685 

Atchafalaya  (head  of)  to 

Fulton X-28-d 799 

Atchafalaya  B.,  La S-293 683 

8^95 685 

S-501 685 

S-502 685 

S-490-a 701 

Atchison,  Kans (GG-2) 1038* 

Atherton (GG-2) 1038* 

AtktasB.,Me A-239 29 

Atlantic  City,  X.  J 1-17 299,303 

Atlantic  Highlands,  N.  J..  G-SO 247, 266 
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Atlantic  Ocean  and  Albe- 
marle Sound,  N.  C. 
(conununication  be- 
tween) (Cioatan  Sound)  M-22-b 459 

Atlantic  Ocean,  waterway 

across  Florida O-510-b 565 

Atlantic  Ocean  to  Gult  6t 

Mexico  (canal  between).  F-l-a 572 

Atlantic  to  Mississippi 
("T  ransportatlon 

Routes  to  Seaboard"). . .  AA-18-k 869 

Atlas (HH) 1071* 

AtwoodK.,  Ga 0-214 634 

Auau  Cban.,  Hawaii YT-56 1685 

AucillaB.,Fla Q-5 611 

Au  Dies  Bayou,  La S-358 684 

Aughwick  Cr.,  Pa J-889 337 

Auglaize  R.,  Obio QQ-10 1461 

Au  Ores  R.,  Mich PP-58 1419, 1435 

Augusta,  Ga.  (above).  Sa- 
vannah R 0-2-d 544 


Augusta,  Ga.  (Savannah 
R.at) 

Augusta  Narrows,  White 
R.,Ark 

Augusta  to  Savannah, 
Ga.,  Savannah  R 

August  B.,Iia 

Ausable  H.  and  R.,  Mich.. 

Au  Sable  R.,  Mich 

Au  Sable  R.,  N.  Y 

Austin  Bayou,  Tex 

Austin  Cr.,  Kans 

Austins  Run,  Va 

Aux  Bees  Seles,  Mich 

Aux  Plain  R.,  Wis 

Auxvasse  Cr.,  Mo 

Aydelotte  Branch,  Md 

Azeeun  R.,  Alaska 

AzunR 


0-2-f 545 

Y-23-g 832 

O-2-0 542 

S-193 682 

PP-53 1434 

PP-S3 1419 

E-89 177 

U-37 735 

GG-1193 1034 

K-108 374 

00-53 1409 

KK-16 1247 

GG-52 1025 

J-25 331 

XX-185 1656 

XX-185 1656 


BabbCr.,Fa 

Baboosic  Brook,  N.  B. 

Babruty  Cr.,  Mo 

Babylon  Cr.,  N.  T 

Bacheldor  Cr.,  N.  C. . . 

Bachelor  Cr.,  Iowa 

Bachelor  Cr.,  Mo 

Bachelor  Isld.  Slough 

Bachelors    Isld.    Slough, 

Wash    . ............ 

Back  B.VBiloxi^  Miss 

Back  B.,  Handsboro,  Miss. 

BackB.,ya 

Back  Cove,  Md 

Back  Cove,  Portland  H., 

Me 

BackCr.,Md 


BackCr.jN.C 

Back  Cr.,  N.J 


Back  Cr.,  Pa.. 
BackCr.,  Va.. 


Backer  Run,  Pa. . . 
Back  B.  Cove,  Me . 
BackR.,Ga 


BackR.,  Va 

Back  R.  (Kennebec  R.), 

Me 

Back  R.,  Mass 


Back  B.,  Md. 
Back  R.,  Me. 


BackR.,  S.C 

Back  R.  (Sheepscot  B.), 

Me 

BackR.,  Va 

Back  Water  Cr.,  Del.  and 

Md 

Back     (Weymouth)     R., 

Back  Wye'R.,"Md. 

Bacolod,  F.I 


J-756 336 

B-38 -.--69 

G(J-1459 1036 

F-63 228 

M-179 455 

GG-2S6 1027 

GG-34 34 

(■WW-2) 1616* 

WW-42 1615 

E-78 646,670 

E-78-a 670 

Iy-233 413 

J-183 332 

A-263 ..29,55 

J-71....... 331 

J-215 332 

J-244 333 

J-357 333 

J-521 335 

J-633 335 

J-947 338 

J-1157 339 

J-1167 339 

J-1176 339 

J-1238 340 

K-10 373 

M-71 454 

M-2a7 455 

H-8 271 

1-37 299 

J-734 ,.336 

K-281 375 

lr-78 411 

L-178 412 

L-375 414 

EE-89 983 

J-822 337 

A-1C4 28 

0-115 534 

O-201 634 

0-225 534 

0-426 536 

L-98 417 

A-220 28 

B-163 70 

0-36 ....107 

J-1067 339 

A-163 28 

A-202 28 

0-6 533 

A-206 28 

L-93 412 

lr-115 412 


Bad  Axe 

Bad  Axe  B.,  Wis. 
Bad  R.,  Mich 


J-119., 


B-193... 
J-391.... 
YY-134. 


.332 


Badger  Cr.,  Col 

Badger  Cr.,  Mont 

Badger  Cr.,  S.  Dak 

Bad  Land  Cr.,  S.  Dak 

BadR.,  S.Dak 

Bad  R.,  Wis 

BaffinsB.,  Tex 

BztgaduceR.,  Me 

Bagleys  Cr.,  La 

Bagwell  Lake,  Ark 

Bahia  Honda,  Fla 

Bailey  Cr.,Va 

Baileys  Cr.,Mo 

Baileys  Cr.,  N.  C 

Baileys  Cut,  Ga 

Batnbridge 

Baisman  Branch,  Md 

Baker  B 

Baker  Brook,  N.  H 

Baker  Cove,  Md 

Baker  Cr.,Va 

Baker  B.,N.H 

Baker  R.,  Wash 

Bakers  and  Willapa  Bs., 
Wash,  (canal  between).. 

Bakers  B.,  Wash 

Bakers  Bar 

Bakers  Cr.,  Ga 

Bakers  Isld 

Bakers  Shoals 

Balabac,  P.  I 

Bald  Cypress  Branch,  Del. 

Bald  Bagle  Cr.,  Pa 

Bald  Head  Cove,  Me 

Baldvrln  B.,  N.  T 

Baler  B.,  P.  I 

BaleshedDike 

Balise 

Ballze  Bayou,  La 

Ball  Cr.,  S.  Dak 

BallCr.,Va 


.-334 
.1686 


Balloon  Cr.,Mont 

Balls  Cr.,Md 

Balls  Cr.,N.C 

Baltimore  Bend 

Baltimore  H.,  Md 

Baltimore,  Md.,  District. . 
Baltimore,  Md.,  to  Poto- 
mac B.  (canal) 

Balza  R.,  Alaska 

Banana  Cr.,  Fla 

Banana  R.,  Fla 

Bangor  H.,  Me 

Bannister  Cr.,  N.  T 

Baptist  Colets  Bayou,  La. 

Baraboo  R.,  Wis 

Barataria 


(HH) 1071* 

KE-24 1247 

PP-71 1419 

PP-69-a 1438 

GG-im 1033 

GG-4S5 ;-lD28 

GG-878 1032 

GG-893 1032 

GG-857 1031 

LL-33 1265 

XJ-71 735 

A-97 27,37 

S-26 681 

Y-53 818 

P-192 570 

L-152 412 

GG-1516 1036 

M-106 455 

0-464 536 

(HH) 1071* 

J-1035 338 

(WW-2) 1616* 

B-22 69 

J-554 :...-335 

E-316 375 

B-28 69 

XX-95 1655 

WW-69 1652 

■WW-69 1615 

GG-2 1038 

0-128 534 

(CC) 909* 

(GGi-2) 1038* 

Yy-147 1656 

J-20 331 

J-824 337 

A-242 29 

F-68 215,229 

YY-81 1686 

(HH) mi* 

(HH) 1071* 

S-220 683 

GG-S99 1032 

GG-904 1032 

K-145 374 

L-242 413 

GG-724 1030 

J-345 -...333 

M-140 465 

(GG-2) 1038* 

J-1090 339,366 

J 329 

E-46-m 385 

XX-230 1657 

P-117 -• 570 

P-116 570 

A-104 28 

F-77 215,379 

S-205 682 

KK-20 1247 

(HH) 1071* 


[Seep.  16D5] 
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Baratarla  B.,  La S-339 684 

Barataila  B.,  La.,  Giand 

Pass  to  New  Orleans S-339 698 

Baratarla  Bayou,  La S-357 684 

Bailiadoes  Pond,  Md J-162 332 

Barbary  Bayou,  La S-63 681 

Barber  Cr.,  N.  C M-81 464 

Barbers  Cr.,  Ga 0-292 535 

Barbours  Isld.  B.,  Ga 0-196 534 

Barclay  Branch,  Mo GG-99 1025 

Bardel  Canal,  La S-198 682 

BargerCr.,Pa J-853 337 

Bar  H.,  Me.  (breakwater) .  A-52 35 

Bar  H.,  Me A-52 27 

Bark  B.,  Wis LL-27 1265 

Bark  Camp  Cr.,  Ga 0-127 534 

Barker  Cr.,Md J-307 333 

Barker  Cr.,W.Va EE-27 983 

Bamegat  and  Great  Egg 

H.  Bs.,  N.  J.  (sound  be- 
tween)  I-2-a 300 

Bamegat  B.,  N.J 1-2 299 

I-2-b 300 

Bamegat  Inlet,  N.J 1-2 299,300 

Barnes  Cove,  Md J-185 332 

Barnes  Cr.,  La S-833 688 

Barnes  Cr.,N.C L-308 413 

Barnes  Cr.,Va £-151 374 

Barnes  Landing  Cr.,  Md..  J-1S8 332 

Barnes  Kun (CC) 909* 

Barnes  Sound,  Fla P-168 570 

Barnett  Cr.,  N.  C L-258 413 

Bametts  Cr.,  Fla P-352 571 

Barnstable  B.,  Mass B-194 70, 100 

Barnstable  H.,  Mass B-186 70 

Barracks  Cban.,  Fla P-199 570 

Barren  and   Green   Bs., 

Ky.  (locks  and  dams, 

care  and  operating) BB-7-d 895 

Barren  Cr.,Md J-118 332 

Barren  B (CC) 909* 

Barren  B.  and  L.  and  D. 

1,  Bowling  Green,  Ky. . .  BB-7 892 

Barren  B.,Ky BB-9 891 

BB-7 892 

Barrow  Lake,  Ga O-lOl 536 

Barrows  Canal,  La S-449 685 

S-499 685 

Bartholomew  Bayou,  Aik. 

and  La X-37 785,808 

Bartholomew  Bayou,  La.  S-685 687 

Bartletts  Brook,  Mass B-U 69 

Bartletts  H.,  Me A-130 28 

Bartletts  Narrows,  Me A-60 27 

Barwick  Bayou,  La S-768 687 

BasUan  Straits,  P.  I YY-168 1686 

Bashi  (The),  Ga 0-496 636 

Bass  Chan.,  N.  T F-84 216 

Bass  Cr.,  Mass B-173 70 

B-187 70 

BassCr.,Mlnn YY-87 1248 

Bass  H.,  Mass C-7 108 

Bass  H.  Bar  and  Deer  Isld. 

Thoroughfare,  Me A-57-a 36 

BassH.Bar,Me A-57 27,36 

Bass  Isld.,  reef  near.  Lake 

Erie. QQ-lS-b 1467 

Basstng  H.,  Mass B-214 70 

Bass  Lake (HH) 1071* 

Bass  Lake,  Ga 0-266 635 

Bass  B.,  Mass B-94 69 

C-7. 107,108 

Bass  B.,  Mich 00-26 1377 

Basswood    Lake,    Minn. 

and  Canada EK:-234 1249 

Bastian  B.,  La S-326 683 

Bastrop  Bayou,  Tex U-36 735,756 

U-5-a 736 

BatchelorB.,N.  C I/-341 414 

Batchelors  Bond (HH) :.1071* 

BatCr.,Tenn AA-92 849 

Batemans  Lake,  La S-601 685 

Bates  Branch,  Mo GCr-30 1025 

Bates  Chut» (HH) 1071* 

Bates  Isld (HH) 1071* 

Bates  Isld.  Bend. (GG-2) 1038* 

BatesTlIIe,  Miss.,  to  mouth 

otColdwaterB X-lO-d ,....791 
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Bath  Cr.,  Beaufort  Co., 

N.C M-70 454,463 

Bath,  Me.  (gut  opposite). .  A-221 60 

Bat  Isld (CC) 903* 

Baton  Bouge (HH) 1071* 

BatsellsBar (HH) 1071* 

BatsomsCut (HH) 1071* 

Battery    and    Governors 

Isld.,  N.   T.  H.,  N.  T. 

(channel  between) F-106-1 241 

Battery  Isld.,  Md J-656-e 365 

Battery,  N.T r-105-1 241 

Battery  Bed,  N.  T E-17 184 

Battle  Cr.,Md K-ie 373 

Battle  Cr.,  Mich 00-18 1377 

Battle  Cr.,  Mont GG-438 1028 

Battle  Cr.,  Nebr GG-961 1032 

Battle  Cr.,  S.  Dak GG-844 1031 

Battle  Cr.,  Tenn AA-192 849 

Battle  or  La  Barge  Cr., 

N.Dak GG-787 1031 

BattleBapids (HH) 1071* 

BattsCr.,Mo JJ-119 1026 

Baudette  B.,  Mirm KK-216 1249 

BaumsCr.,N.C M-26 464 

Baxter  Cr.,  N.T E-18 177 

Baxter  Lake,  Ga 0-477 636 

Bay  Batiste,  La S-340 684 

Bay  Boudreau,  La S-161 682 

Bay  Challand,  La S-453 685 

Bay  Chanipagne,  La S-416 684 

Bay  Chene  Fleur,  La S-341 684 

Bay  City (CC). 909* 

(HH) 1071* 

Bay  City  H.,  Mich PP-65 1419 

Bay  Coquette,  La S-312 683 

BayCr.,  Ga O-406 636 

BaydesIUettes,  La S-407 684 

Bayfleid  H.,  Wis LI/-30 1282 

Bayfield,  Wis LIr-30 1265 

Bay  Horse  Cr.,  Mont,  and 

Wyo GG-736 1030 

Bay  Isld (HH) 1071* 

Bay  Jacque,  La S-310 683 

Bay  Joe  Wise,  La S-331 683 

Bay  Long,  La S-335 684 

Bay  Lourse,  La S-401 684 

Bay  Marchand,  La S-41S 684 

Bay  Natchez,  La S-517. 685 

Bay  of  Superior  (entrance 

to) LL-18-a 1271 

Bay  Pompadour,  La S-322. 683 

Bay  Portage,  Miss E-90 646 

Bay  Bldge  Chan.,  N.  T. 

H.,N.T F-105-g 239 

Bay  B.,  Ark Y-54 839 

Bay    B.    to   Pamlico    B., 

N.  C.  (waterway) M-123-a 465 

Bay  B.,  N.C M-130 465 

BayBonqnllle,La S-336 684 

Bay  St.  Elaine,  La S-454. 685 

Bay  St.  Louis,  Miss E-89 646 

Bay  Shore,  N.T F-62 215,228 

Bayston  Branch,  Md J-1003 338 

Bay  Tambour,  La S-413 684 

Bazile  Cr.,  Nebr. GG-933 1033 

Beach  Chan.,  N.  T F-80 215 

Beach  Cr.,  S.  C N-H6 500 

Beach  Cr.,Ga O-503 636 

Beach  Cr.,Va K-183 374 

Beach  Thoroughfare,  N. 

J 1-20 299,303 

Beacon  Cr.,  Ga 0-228 634 

BeagUn  Branch,  Md J-101 331 

Beaklance  Bayou,  La S-580 686 

Bear  Butte  Cr.,  S.  Dak....  GG-836 1031 

Bear  Cabin  Branch,  Md. .  J-966 338 

Bear  Cr.  (branch  of  Tazoo 

B.),Mlss X-14 792 

Bear  Cr.,  Colo. GG-1090 1033 

Bear  Cr.  H.,  N.  T EE-41-b 1521 

BearCr.,Ind BB-17 891 

BearCr.,Ky AA-272 850 

DD-103 960 

DD-215 960 

Bear  Cr.,  La T-2-ii 717 

BearCr.,Md J-1084 339 
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Bear  Cr.,  Miss X-14 785 

BeaiCT.,Mo GG-23 1025 

GG-S8 1025 

GG-231 1026 

G6-1429 1036 

BearCr.,XebT GG-912 1032 

BearCi.,N.C M-89 464 

M--133 455 

M-289 456 

Bear  Cr.,  X.  Dak GG-314 1027 

Bear  Cr.,  Obio DD-343.... 961 

DD-447 962 

Bear  Cr.,  Fa J-604 335 

BearCr.,Wyo GG-1018 1033 

Beard  Cr.,CaI TT-44 1555 

Beard  Cr.,Ga 0-93 533 

Beards  Cr.,Md ; J-1254. 340 

Beards  Cr.,  N.  C M-164 455 

Beards  Isid (HH) 1071* 

Bear  Head  Cr.,  La S;-852. 688 

Bear  Hole  Fork,  W.Va....  EE-3S 983 

Bear  In  tbe  Lodge  Cr.,  S. 

Dak GG-S89 1032 

Bear      Meadow      Brook, 

Mass B-9 69 

Bear    B.,    Cal.    (see    Cal. 

Debris  Comiu.) 1580 

Bear  B.,  Cal TT-170 1556 

trU-58 1577 

BearB.,  Ga 0-165 534 

Bears  Cut,  Fla P-157 570 

Beasleys  B.,  X.  C L-223 413 

Beau  Bayou,  La S-635 686 

Beaucbamp  Cr.,  Mont....  GG-466 1028 

Beaufort   H.,   N.   C.   (see 

"Beaufort"  below) M-257 456 

M-257-a 472 

Beaufort  H.,  N.  C,  New 

K.to M-257-e 476 

Beaufort  H.,  X.  C,  Xortb 

B.  to  (water  route) M-267-d 476 

Beaufort  H.,  X.  C.  (water- 
ways to  or  from) M-257-c-f 474 

Beaufort  Inlet,  X.  C M-258 456 

M-258-a 478 

Beaufort  Inlet,  X.  C,  and 

waterways  to  or  from. . .  M-258 478 

Beaufort  Inlet,  X.  C,  to 

XorfoIkH.,  Va L-173-k 435 

Beaufort  Inlet  to  Pamlico 

Soimd,   X.   C.   (inland 

waterway) M-205 455 

M-268 456 

Beaufort  Inlet  to  Pamlico 

Sound,   X.    C.    (inland 

waterway    via    Adams 

Cr.) M-205 471 

Beamort  Inlet  to  Soutb 

Mills,  X.  C.  (waterway 

via) M-258-b 479 

Beaufort,  X.  C  (break- 
water)  M-257-b 474 

Beaufort,  X.  C,  to  Bos- 
ton, Mass.  (Intracoastal 

waterway) M-257-c 474 

Beaufort,      X.      C,      to 

Charleston,  S.  C.  (wa<- 

terway) N-204 SOO 

Beaufort,  X.  C,  to  Xortb 

B.(waterway) M-256 456 

Beaufort  B.,S.C N-259 501,528 

Beaufort  -  Charleston,  S. 

C.  (Inland  waterway  be- 
tween)   N-204 522 

Beaufort-Xewberu,  X.  C. 

(waterway) M-196 465 

M-271 456 

Beaufort  to  Xewbem,  X. 

C.  (Inland  line  of  navl- 

eatlon     between,     via 

Clubfoot,  Harlow,  and 

XewportBs.) M-257-f. 477 

Beaufort,  Tex.,  Xeches  B, 

to T-3-b 719 

Beauvais  Fork,  Mont,  and 

Wyo GG-679 1030 

Beaver  B.,  Minn LL-U 1265 


Beaver  B.,  Minn,  (harbor 
of  refuge) 

Beaver  Bayou,  La 

Beaver  Brook,  Mass 

Beaver  Cr.,  Colo 

Beaver  Cr.,  Colo.,  Kans., 
and  Xebr 

Beaver  Cr.,  Iowa 


Beaver  Cr.,  Kans. 
Beaver  Cr.,Ky 


Beaver  Cr.,  Left  Fork,  Ky. 
Beaver  Cr.,  La 


Beaver  Cr.,  Minn. . 
Beaver  Cr.,  Mo 


Beaver  Cr.,  Mont. , 


Beaver  Cr.,  Xebr 

Beaver  Cr.,  X.  Dak. 


Beaver  Cr.,  X.  Dak.  and 

Mont 

Beaver  Cr.,  Ohio 

Beaver  Cr.,  Pa 


Beaver  Cr.,  S.  C 

Beaver  Cr.,  S.  Dak.. 


Beaver  Cr.,  Tenn. 
Beaver  Cr.,  Wyo. . 


Beaver  Cr.,  Wy.  and  Colo. 

Beaver  Dam 

Beaverdam  Branch,  Md. . 

Beaver  Dam  Cr.,  Ga 


Beaver  Dam  Cr.,  La . . 
Beaverdam  Cr.,  S.  C. 
Beaverdam  Cr.,  Md. . 


Beaver  Dam  Cr.,  X.  C 

Beaverdiun  Cr.,  S.  C 

Beaverdam  Ditch,  Md. . . 

Beaverdam  Bun,  Md 

Beaver  Dam  Bun,  Pa 

Beaver  Head  B.,  Mont . . . 

Beaver  Isid 

Beaver  Pond  Bayou,  La. . 

Beaver  B 

Beaver  B.  Cr.,  Ga 

Beaver  B.,  Ohio  and  Pa. . 

Beaver  B.,  Pa 

Beaver  Bun  Cr.,  Ga 

Beaver  Bun  Cr.,  Ohio 

Beaver  Bun,  Md 

Beaver  Bun,  Ohio 

Beaver  Slough 

Beaver  Slough,  Cal 

Beaver  Slough,  Oreg 


Bechnel  Bayou,  La^. 

Beck  Cr.,  Pa 

Becks  Landing 

Beckwlth  Cr.,  La 

BeckwltbCr.,Md... 
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LIr-11 1269 

S-89 682 

B-13 69 

GG-1030 1033 

GG-1304 1035 

GG-263 1027 

GG-272 1027 

GG-1314 1035 

GG-1360 1035 

AA-273 850 

DD-238 961 

AA-239 878 

DD-244 961 

S-43 681  : 

S-69. 681 

S-771 687 

KK:-147 1248 

Y-40 818 

GG-1525 1037 

GG-1631 1037 

GG-455 1028 

GG-509 1029 

GG-562 1029 

GG-717 1030 

GG-936 1032 

GG-969 1032 

GG-1290 1035 

GG-316 1027 

GG-389 1028 

GG-406 1028 

GG-755 1031 

DD-369 962 

DD-448 962 

J-593 335 

J-909 337 

N-119 500 

GG-289 1027 

GG-346 1027 

GG-845 1031 

GG-853 1031 

AA-124 849 

AA-159 849 

GG-691... 1030 

GG-1044 1033 

GG-1026 1033 

(HH) 1....1071* 

J-303....... 333 

K-86 376 

0-29 533 

0-66 533 

0-71...: 633 

S-251..1 683 

N-38 499 

J-30 331 

J-97. 331'" 

J-142. .332f; 

J-159. 332 

J-225 332' 

M-107 455' 

N-166 ...600 

N-175 .500 

J-298. ...333 

J-1033 338 

J-814 337. 

GG-517 1029 

(HH) 1071* 

S-86 682 

rCC) 909* 

0-382 536 

FF-38. 1003 

FF-38. 1021 

0-369 536 

DD-366 962 

J-1137. 339 

DD-406 962 

(WW-2).......1616* 

UU-49 1677 

W-14 ......1593 

WW-19 1615 

S-382 684 

J-S85 335 

(HH) 1071* 

S-846 6S8 

J-242 332 


[Seep.  1695] 


FINDING  LIST,  EIVEKS  AND  HAEBOES. 


1701 


Bedico  Cr.,  La 

Bee  Brancb,  Mo 

BeeCr. 

Beech  Ct.,  Pa 

Beech  Ct.,  T6im. 

Beech  Cr.,  W.  Ta 

Beech    Cr.,  W.  Va.   and 

Va 

Beech  Fork,  Ky 

Beech  Fork,  Middle  Fork, 

Kentucky  B.,  Ky. 

Beech  Fork,  \r.  Va 

Beechrldge 

Beech  B.,  Tenn. 

BeeCT.,Mo 

Beef  B.,  Wis 

Beet  Slough 

Beetree    Run,    Md.    and 

Pa 

Beicegei  Cr.,  N.  Dak. 

Belfast  B.  and  H.,  Me 

Belfast  B.,  Me 

Belfast  H.,  Me 

Belfast  B.,Ga 

Belhaven,  N.  C 

Bellalte,  Ohio 

Bellamy  B.,N.H 

BeUCT.,Md 

Bell  Cr.,  Mont r- 

Belle  Or.,  Minn 

Belief  ontalne 

Belle  Isle  Inlet,  Mass 

Belle  Pt.  Cr.,  Ga 

Belle  B.,  La 

BeUea.,Mlch. 

Belle  B.,  Mich  (lee  harbor 

of  refuge) 

BeUevUle  Cr.,  Va ."-... 

BeUevUle  Isld 

Bellevue 

Bellf  ontalne  Bayou,  Miss. 

Bell  Gap  Bun,  Pa 

Bellingham   B.    and   H., 

Wash 

BelUngham  B.,  Wash 

Bellmans  Cr.,  N.  J 

Bellows  B.,  N.  C 

BeUportB.,N.T 

Bell  Bun,  Pa 

Bells  B.,N.C 

Bells  Cr.,N.C 

BeUsCr.,Va 

-BeUsCr.,W.Va. 

Bellsire  Bayou,  La 

Bellsman  Cr.,  S.  Dak 

BeUsB.,Fla 

Belmont  B.,  Va 

Belmont  Bend 

Belmont  Slough,  Cal 

BeltCr.,Kans 

Belvldere  H.,  San  Fran- 
cisco B.,  Cal 

BemldJUMinn 

Bena,Mlnn 

BenCr.,W.Va 

Benjaiuln  B.,  Me 

Bennets  Bayou,  Ark.  and 
Mo 

Bennett  Branch,  Pa 

Bennett  Cr.,  N.  C 

Bennett  Cr.,  N.  T 

Bennett  Cr.,  Fa 

Bennett  Cr.,  Va 

Bennetts  Cr.,  N.  C 

Bennetts  B.,  N.  C 

Bennle  Field  Lake,  Ga 

BenICun,Md 

Benson  Cr.,  Ky 

Bentley  Cove,  Md 

Bentley  Cr.,  N.  T.  and  Pa. 

Benton  H.,  Mich 

Bentonlsld 

Bents  Cr.,  Mass 

Benwood.'. 

Berard  Bayou,  La 

Bergen  Neck,  N.  J 
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S-30 681 

GG-161 1026 

(GG-2) 1038* 

J-825 337 

AA-130 849 

AA-224 850 

DD-320 961 

DD-308 961 

DD-123 960 

DD-78 959 

EE-7 983 

CHH) 1071* 

AA-27 848,869 

GO-225 1026 

KK-29 1247 

(HH) 1071* 

J-1013 338 

GG-768 1031 

A-137-a 42 

A-137 28 

A-138 28 

0-175 534 

M-68-a 460 

(GO) 909* 

A-286 29,63 

J..274. 333 

GG-549 1029 

JJ-33 1234 

(00-2) 1038* 

B-116 70 

0-427 636 

S-514 685 

PP-92 1419 

PP-92 1447 

K-282 375 

(CO) 909* 

(HH) 1071* 

11-74 646 

J-868 337 

XX-103 1675 

XX-103 1665 

G-U 247 

Ir-239 413 

F-55 215 

J-807. 337 

M-40 454 

M-267 456 

K-154 374 

EE-12S 984 

S-646 686 

00-799 1031 

0-624 537 

0-528 637 

K-99 373 

(00-2) 103S* 

TT-20 1555 

GG-1182 1034 

TT-129-b 1568 

(HH) 1071* 

(HH) 1071* 

bD-319 961 

A-79 27 

Y-37 818 

J-790 337 

Ii-305 413 

J-668. 336 

J-688. 336 

L-91 412,417 

Ij-169 412 

L-305 443 

lr-305 443 

0-316 535 

J-1115 339 

DD-S 959 

1-217. 332 

J-680 336 

00-2-a 1379 

(HH) 1071* 

B-140 70 

(CO) 909* 

S-629 686 

0-5 247 


Bergen  Neck,  N.  J.  (ship 
canal  across) 

Bergen  Pt.,  N.  J 

Bering  Sea 

Berls  Branch,  Mo 

Bermudlan  Cr.,  Fa 

Bernards  Bayou,  Miss. ... 

Berrlans  Cr.,  N.  T 

Berry  Lake,  Ind 

Berry  Bun,  Md 

Berrys  Cr.,  N.  J 

Berwick  B.,  La 

Bete  Grlse  B.,  Mich 

Bethel  Cr.,  Fla 

Bethel  Cr.,  N.  C 

Betsle  B.,  Mich 

Betsy  Slough 

Betty  Bowman  Cr.,  Ky. .. 

BeuIahLake 

Bevens  Cr.,  Minn 

Beverley  Run,  Va 

Beverly  Cove,  Mass 

Beverly  Cr.,  Mass 

Beverly  H.,  Mass 

BIddleford  Pool,  Me 

Blenvenue  Bayou,  La 

Big  and  Little  Fork  Rs., 
Minn 

Big  Annemessex  R.,  Md. . 

Big  Barren  Cr.,  Tenn 

Big  Barren  R.,  Ky.  (above 
mouth  of).  Green  B 

Big  Barren  R.,  Ky.  (exten- 
sion of  slackwater  im- 
provement)  

Big  Bay  de  Noc,  Mich 

Big  B.,  Mich 

Big  Bayou  Canal,  Ala 

Big  Bayou  Castalng,  La. . 

Big  Bear  Cr.,  Ala.  and 
Ittiss 

Big  Bear  Cr.  (branch  of 
Tennessee  R.),  Miss 

Big  Bear  Cr.  (communi- 
cation with  Tennessee 
by  way  of) 

Big  Bear  Cr.,  Pa 

Big  Beaver  Cr.,  La 

Big  Beaver  Cr.,  S.  C 

Big  Beaver  Cr.,  Wyo.  and 
Colo 

Big  Beaver  R.,  Pa.,  to  Ohio 
Canal  (for  canal) 

Big  Bend. 

Big  Berger  Cr.,  Mo 

Big  Black 

Big  Blackf  oot  R 

Big  Black  R.,  Miss 

Big  Blaine  Cr.,  Ky 

Big  Blue  R 

Big  Blue  B.,  Ind 

Big  Blue  lU,  Nebr.  and 
Kans 

Big  Box  Elder  Cr.,  Mont. . 

Big  Branch,  Ky 


Big  Branch,  Pa 

Big  Buffalo  Cr.,  Nebr. 

Big  Buffalo  Cr.,  S.  C 

Big  Bull  Cr.,  S.  C 

Big  Bull  Swamp,  S.  C 

Big  Burley  Cr.,  Md 

Big  Buzzard  Cr.,  Ga 

Big  Caflos  Pass,  Fla 

Big  Carrion  Crow  Bayou, 

La 

Big  Catawissa  Cr.,  Pa 

Big  Cedar  Cr.,  Ga 

Big  Cheyenne  B.,  S.  Dak. 
Big  Coal  R.,  W.  Va 

Big  Cohasle  R.,  N.  C 

Big  Cottonwood  R.,Minn. 

Big  Coulee  Cr.,  Mont 

Big  Cowan  Cr.,  Ky 
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G-5 248 

E-28-C 195 

XX-101 1656 

GG-1513 1036 

J-910 337 

E-82 646 

F-4 215,216 

NN-18-C 1306 

J-275 333 

0-13 247 

S-502. 685,703 

LL-39. 1265 

P-113 570 

L-294 413 

00-54 1377 

(HH) 1071* 

DD-27 959 

(HH) 1071* 

KE-Ul 1248 

K-306 375 

B-90 69 

B-94 09 

B-92 69,80 

A-270 29 

S-145. 682 

KK-218-a. 1262 

J-51 331 

AA-166 849 

BB-7-b 893 

BB-7-e 896 

MM-4 1297 

LL-50. 1265 

E-42 646 

S-17 681 

AA-34 848 

AA-34 869 

E-23-C 653 

J-728 336 

S-80. 681 

N-196 600 

N-231 500 

GG-1027 1033 

FF-38-a 1021 

(■WW-2) 1616* 

GG-1541 1U37 

(HH) 1071* 

(WW-2) 1616* 

X-3 785,786 

DD-216 960 

(CC) 909* 

BB-15 891 

00-1248 1034 

OG-575 1029 

DD-144 960 

DD-153 960 

DD-158 960 

DD-162 960 

DD-171 960 

J-927. 338 

GG-079 1032 

N-68 499 

N-23 499 

N-227 600 

J-1169 339 

O-240 534 

P-226 670 

S-488 685 

J-619 335 

0-25 633 

GG-823 1031 

EE-68-a 994 

EE-71 983 

M-315 466 

KK-159 1248 

GG-593 1029 

DD-132 960 
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Big  Cr.,  Ark Y-24 818 

Big  Cr.,  Cal TT-160 1566 

BlgCr.,6a 0-131 634 

0-272 635 

0-276 -...635 

0-483 636 

BlgCr.,Kans GG-1330 1036 

BlgCr.,Ky DD-119 960 

DD-28D 961 

DD-297 961 

BlgCr.,La S-38 681 

BlgCr.,Mo GG-144 1026 

00-207 1026 

BlgCr.,N.  C M-214 455 

Big  Cr.,  Ohio QQ-30 1461 

<l(l-30-a 1485 

BlgCr.,S.C N-186 600 

BlgCr.,Teim AA-141 849 

AA-170 849 

BlgCr.,W.Va EE-61 983 

Big  Crow  Cr.,  Ala.  and 

Tenn AA-194 849 

Big  Cub  Cr.,  W.  Va. EE-40 983 

Big  Dam (HH) 1071* 

Big  Dam.  Swamp,  S.C...  N-84 499 

Big  Ditcb,  N.  C M-228 466 

Big  Dry  Cr.,  Mont GG-6D9 1029 

Big  Duckett  Cr.,  Mo GG-5 1025 

Big  Eddy (WW-2) 1616* 

Big  Eddy  Cr.,  Kans GG-1177 1034 

BlgEikCr.,Md J-539 335 

Big  Elk  Cr.,  Mont GG-589 1029 

Big  Eik  B.,  Oreg W-48 1593 

VV-45 1607 

Blgelow  Cr.,  Mo GG-9 1026 

Big  Fishing  Cr.,  Pa J-832 337 

Big  Flat  Cr.,  Ga 0-354 635 

Big  Flat  Cr.,  Tenn. AA-147 849 

Big  Fork  B.,  Minn KK-218 1249 

BlgFoxCr.,Va DD-270 901 

BlgGoddel,La S-615 685 

Big  Grave  Cr.,  W.  Va.  and 

Pa EE-191 984 

Biggs  Bapids (■WW-2) 1616* 

Big  Guana  Cr.,  W.  Va EE-163 984 

Big  Hatchie  B.,  Tenn AA-4 851 

Big  Haynes  Cr.,  Ga 0-357 535 

Big  Hickory  Pass,  Fla P-223 570 

Big  Hocking (CC) 909* 

Big  Hocking  B.,  Ohio DD-442 962,978 

Big  Hog  Bayou,  La. S-660 686 

Big  Horn  B.,  Mont,  and 

Wyo GG-678 1030 

Big  Horse  Cr.,  Ga. 0-395 536 

Big  Horse  Cr.,  S.  C 0-8 633 

Big  Hull  Cr.,  W.  Va EE-42 983 

Big  Hurricane  Cr.,  Ga 0-481 536 

Big  Hurricane  Cr.,  W.  Va.  DD-332 961 

EE-66 983 

Big  Indian  Cr.,Ga 0-384 636 

Big  Indian  Cr.,  Ohio DD-379 962 

Big  liOtts  Cr.,  Ga 0-146 534 

Big  Lagoon,  Cal TT-188 1666 

Big  Lake,  Miss K-79 646 

Big  Marco  Pass,  Fla P-214 670 

Big  Marco  B.,  Fla P-215 670 

Big  Miami (CC) 909* 

Big  Miami  B.,  Ohio DD-491 963 

Big  Mission  Cr.,  Wash. . . .  XX-57 1666 

Big  Monegaw  Cr.,  Mo GG-1471 1036 

Big  Mouth  Bayou,  La S-787 688 

Big  Muddy  Cr.,  Mont GG-49S 1029 

Big  Muddy  E (HH) 1071* 

Big  Muddy  B.,  in 11-3 1229 

Big  Muddy  B.,  Mont GG-412 1028 

Big  Nance  Cr.,  Ala AA-41 848 

Big    Nemaha    B.,    Nebr. 

and  Kans GQ-lUl 1034 

Big  Oak  Bayou,  La S-668. 687 

Big  Pass,  Clearwater  H., 

Fla P-322 571 

Big  Pigeon  B.,  Tenn.  and 

N.  C AA-121 849 

BlgPhieyCr.,Ark y-« 818 

Big  Pond,  Md J-1262 340 

Big  Porpoise  B.,  N.  C M-125 466 

Big  Beed  Isld.  Cr.,  Va BB-102 984 

Big  Bennlx  Cr.,  Ky AA-288 860 
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Big  B.,  Alaska XX-176 1666 

Big  B.,  Cal TT-146. 1656 

Big  B.,  Iowa  and  Mo GG-139 1026 

Big  B.,  Wis EK-46 1247 

Big  Bosebud  E.,  Mont. . .  -  QG-eri 1030 

Big  Bun  Cr.,  Ohio DD-344 961 

Big  Bun,  Pa J-826 337 

J-903 337 

BlgBim,W.Va EE-46 983 

Big  Sable  B.,  Mich 00-46 1377 

Big  Sage  Cr.,  Wyo GG-1019 1033 

Big  Salkehatchle  B N-255 501 

Big  Sandy  Cr.,  Ga 0-286 635 

0-297 535 

Big  Sandy  Cr.,  Mont GG-446 1028 

Big  Sandy  Cr.,  N.  T EIl-60-1) 1631 

Big  Sandy  B.,  Ky.  and 

W.Va (CC) 909* 

DD-213 960,969 

DD-213-b 969 

Big  Sandy  B.,  Ky.  and 
W.  Va.  (lock  and  dam, 

operating  and  care) DD-213-« 974 

Big     Sandy    B.,    Levisa 

Pork,Ky DD-213-c 972 

Big  Sandy  B.,  Ohio  B EE-1 983 

Big  Sandy  B.,  Tenn AA-22 848,869 

(AA-18) 855 

Big  Sandy  B.,  Tug  Fork, 

Ky DD-213-d 973 

Big  Sarasota  Pass,  Fla. . . .  P-282 571 

Big  Scioto (CCJ 909* 

Big  Sioux (GG-2) 1038* 

Big  Sioux  B.,  Iowa  and  S. 

Dak GG-274 1027,1069 

(GG-2) 1037* 

Big  Slough (WW-2) 1619* 

Big  Slough  Cr.,  Kans GG-1206 1034 

Big  Slough,  Wash.........  WW-52 1615 

Big  Soldier  Cr.,  Kans GG-1232 1034 

Big  Splice  Cr.,  Mo GG-1445 1036 

Big  Spring  Cr.,  Ala AA-63 848,870 

Big  Stillwater,  Ohio DD-363 962 

Big  Stone  Lake,  Minn. 

and  S.  Dak EE-163 1248 

EE-153-a 1256 

KK-170-0 1268 

EE-190 1259 

EE-190-b 1260 

Big  Stranger  Cr.,  Kans. ..  GG-1188 1034 

Big  Sugar  Cr.,  Mo GG-1479 1036 

Big  Sugar  Cr.,  S.  C N-127 600 

Big  Sunflower  B.,  Miss. ..  X-15 786,792 

BigSurB.,Cal TT-2 1565 

Big  Swamp,  S.C N-62 499 

Big  Tarkio  Cr.,  Iowa  and 

Mo GG-243 1027 

Big  Tavern  Cr.,  Mo GG-49 1026 

GG-1604 1036 

GG-1553 1037 

Big  Thompson  Cr.,  Colo..  GG-1086 1033 

Big  Thorolare,  Md J-191 332 

Big  Thoroughfare  B.,  Md.  J-190-a 348 

Big  Timber  Cr.,  Kans GG-1345 1035 

Big  Timber  Cr.,  Mont GG-610 1029 

GG-669 1030 

BlgTtaiberCr.,N.J 1-49 299 

Big  Timber  Cr.,S.  Dak...  GG-8Z7 1031 

BigTomCr.,Ga 0-161 634 

Big  Tom,  Ga 0-167 634 

Big  Trout  Cr.,  Minn JJ-52 1234 

Big  Trout  Cr.,  Mont GG-663 1029 

Big  Ugly  Cr.,  W.  Va EE-47 983 

Big  Wan  Cr.,  Tenn AA-164 849 

Big  Wapwallopen  Cr.,  Pa.  J-622 336 

Big  Wax  Bayou,  La S-653 686 

Big  Whiskey  Cr.,  Iowa....  GG-267 1027 

Bi]ouBayou,La S-612 685 

Bijou  Cr.,  Colo GG-UIO 1033 

BUesCr.,Pa H-12 271 

BUlupsCr.,Va E-265 375 

Bin  WUIlams  Fork,  Ariz...  SS-3 1543 

BUoxl (HH) 1071* 

BUoxl  B.,  Miss E-75 646 

E-83 670 

BUoxi  Bayou,  La S-155 682 

Biloxl  Chan.,  Miss B-84 646 

BUoxl  H.,  Miss E-83 646,670 
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BUoxl,  Miss.,  Back  B B-78 

BlloxlB.,  Miss E-80 

Birch  Cr.,  Mont GG-471. 

GQ-486. 

BirchH.,Me A-41.... 

Blrcli  Isld.  Kum,  Pa J-797. 
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....1028 
....1028 
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...337 


Blich  B.,  Minn KK-235 1249 

Biich  B.,  W.  Va EE-143 984 

Blicbwood  Ci.,  NebT 00-984 1032 

Bird  Cr.,  Mich PP-39 1419 

Bird  Ci.,  Mont 00-542 1029 

BiTdCr.,01da Y-14 818 

Bird  Isid.  Sound,  La S-204 682 

BiidPt.,Mo II-ll 1229 

BiTdK.,Md J-1048 339 

Birdsong  Cr.,  Tenn A  A-25 848 

Birds  Ft (HH) 1071* 

Birds  Bapids (GG-2) 1038* 

Birds  Bun,  Ohio.. DD-360 962 

Bird  Taii  Cr.,  Mont GG-501 1029 

Birmingham,  Ala.  (canal 

from),  to  Warrior  B E-23-n 662 

Biscayne B., Fla P-159 570,687 

BlschoOsDlke (HH) 1071* 

BlsligB.,P.I YY-lSe 1686 

Bismarck (GG-2) 1038* 

Bismarck,  N.  Dak (GO-2) 1037* 

Bissells  Cove,  B.  I C-98 108,132 

BIssellsPt (HH) 1071* 

Bixbys  Crossing (HH) 1071* 

Black  and  Ouachita  Bs., 

La.  and  Ark X-29 802 

X-29-a 802 

Black  B.,  La S-181 682 

Black  Bayou,  La S-499 685, 702 

S-533 685 

S-540 685 

S-550 686 

S-672 687 


T-2-1. 717 


Black  Bayou,  La.  (be- 
tween Calcasieu  Lake 
and  Sabine  Lake) 

Blackberry  Cr.,  Ky 

Blackbird  Cr.,  Del 

Blackbird  Cr.,  Xebr 

Blackbird  Isld 

Blackboume  Cr.,  Va 

Blackburn  Branch,  Md... 

Black  Cr.,  Fla 


Black  Cr.,  Ga. 
Blacker.,  La.. 


Blacker.,  Mont.. 
Black  Cr.,N.C... 
BlackCr.,N.J.... 
Black  Cr.,  Ohio... 


Black  Cr.,  Pa 

Black  Cr.,  S.  C. 


Black  Creek  Shoal,  N.  T., 

Lake  Ontario 

Blackteet  Cr.,  S.  Dak 

Blackfish  Bayou,  Ark 

Black  Fish  Cr.,  Mass 

Blackfish  Lake,  La 

Blacklord  Cr.,  Ky 

Black  Fork,  Ohio 

Blackgarden  Cr.,  Md 

Blackgarden  Fond,  Md. . . 

Black  Hall  B.,  Conn 

Black  Haw  Cr.,  La 

Black  Hawk  Chute 

Black  Hog  Cr.,  Fa 

Blackhole  Cr.,  Md 

Black  Lake  H.,  Mich 

Black  Lake,  La 

Black  Lick  Cr.,  Pa 

Black  Pipe  Cr.,  S.  Dak 

Black  Prince  Bayou,  La . . 


S-799 714 

DD-299 961 

1-62 299 

GO-943 1032 

(HH) 1071* 

K-215 374 

J-1148 339 

P-30 569 

Q-35 611 

0-73 533 

0-143 534 

E-98-W 647 

S-74 681 

S-100 682 

S-818 688 

S-828 688 

00-435 1028 

N-55 499 

H-5 271 

DD-378 962 

DD-404 962 

J-590 335 

N-59 499 

N-228 500 

EE-45-b 1524 

GG-790 1031 

Y-50 818 

Y-47-d 838 

B-202 70 

S-739 687 

BB-12 891 

DD-410 962 

J-147 332 

J-148 332 

D-26 141 

T-2-ee 717 

(HH) 1071* 

1-891 337 

J-1190 340 

00-22 1388 


FP-23 -.1003 

GG-892 1032 

S-375 681 


BlackB 

Black  B.,  Alaska 

Black  B.  and  Lake,  Mich. 
BlackB.,  Ark 

Black  B.,  Ark.  and  Mo.... 

Black  B.  B.,  IV.  Y 

BlackB.,  La 

BlackB.,  Mich 


Black  B.,  Mich,  (mouth 
ol) 

BlackB.,  Minn 

BlackB.,  Miss 

Black  B.,N.T 

Black  E.,N.C 

BlackB.,  Ohio 

Black    B.,    Port    Huron, 

Mich 

BlackB.,  S.C 

BlackB.,  Wash 

BlackB.,  Wis 

Black  Bock  Chan.,  Va 

Black  Bock  Cr.,  Mass. 

Black  Bock  H.  and  Chan., 
N.T 

Black  Bock  H.,  Conn 

Black  Bock  H.,  X.  T 

Black  Bock  H.,  N.  T. 
(north  breakwater) 

Black  Bock  H.,  N.  Y. 
(pier  extension) 

Blackrock  Bun,  Md 

Blacks  Cr.,  Mass 

Blacks  Cr.,  Pa 

Blackshears  Lake,  Ga 

Blacks  Isld 

Blacksmith 

Blacksmith  Cr.,  Kans 

Blacksmith  Isld 

Blackstump  Cr.,  Va 

Black  Swamp  Cr.,  Md 

Blacktail  Cr.,  Mont 

Blacktail  Or.,  N.  Dak 

Blacktail  Deer  Cr.,  Mont. 

Black  Vermillion  B.,  Nebr. 

Blackwalnut  Cove,  Md . . . 

Blackwalnut  Cr.,  Md 

Black  Walnut  H.,  Md 

Black  Warrior,  Ala 

Black  Warrior  -  Locust 
Fork,  Ala 

Black  Warrior  -  Mulberry 
Fork,  Ala 

Black  Warrior  B.,  Ala 

Black  Warrior  B.  and 
Five-Mile  Cr.,  Ala.  (ca- 
nal to  connect,  via  Val- 
ley Cr.) 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs., 
Ala.  and  Miss 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs., 
Ala.  and  Miss,  (includ- 
ing survey  lor  water 
communication  with 
the  Tennessee  by  way 
of  Big  Bear  Cr.) 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs., 
Ala.  and  Miss,  (lock  and 
dam  building) 

Black  Warrior,  Warrior, 
and  Tombigbee  Bs., 
Ala.  (operating  and  care 
01  locks  and  dams) 


Page. 

(HH) 1071* 

XX-181 1656 

XX-212 1656 

PP-39 1419 

Y-23 827 

Y-23-a 827 

Y-28 818,834 

EE-59 1493 

X-29 785 

LL-34r-b 1284 

00-14 1377 

PP-52 1419 

PP-89 1419,1444 

PP-90 1419 

PP-89-a 1444 

PP-89-b 1445 

KE-217 1249 

E-68 646 

EE-60 1493 

RE-69-a 1532 

EE-59-b 1533 

M-312 456,492 

QQ-23 1461 

QQ-22 1474 

PP-89-C 1446 

N-74 499,509 

N-213 500 

XX-76 1655 

XX-73 1671 

KE-26 1247 

L-52 411 

B-4 69 

EE-17 1493 

EK-13-e 1508 

D-72 141,166 

EE-13 1501 

EE-13-d 1507 

EE-13-C 1506 

RR-13-b 1506 

J-103I 338 

B-137 70 

J-751 336 

O-lOO 536 

(CO) 909* 

(HH) 1071* 

00-1389 1036 

(HH) 1071* 

1^121 412 

K-25 373 

GO-760 1031 

GG-766 1031 

GG-522 1029 

GO-1254 1034 

J-355 333 

1-1240 340 

J-355 354 

E-25 646 

E-28 646 

E-31 646 

E-23-k 658 

E-23-0 662 

E-23 651 


E-23-«. 


E-23-1. 


E-23-in. 


.653 


.660 


.661 
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Blackwater  B.,  Fla.  and 

Ala 

Black  Water  Bayou,  La... 
Blackwater  Cr.,  Va 

Blackwatei,  Ky 

Blackwater  B.,  Fla.  and 
Ala 

Blackwater  B.,  Fla.  and 
Ala.  (including  Black- 
water  and  EastBs.) 

Blackwater  B.,  Md 

Blackwater  B.,  Mo 

Blackwater  K.,  Va 

Blackwater  Sound,  Fla. . . 

Blackwater,  Va 

Blackwells  Cr.,  La 

Blaln  Branch,  Ky 

Blaine  H.,  Wash 

Blair 

Blair  Bun  Bar 

Blake  Cr.,  Md 

Blakeley  B.,  Ala 

Blakely  Cr.,  Kans 

Blancbard  K.,  Obio 

Blanc    ards  Rapids 

Bledsoe  Cr.,  Tenn 

Blennerliassett  Isld 

Blind  B.,  La 

Blind  Pass,  Fla 

Blind  B.,  La 

Blind  Slough 

Blind  Slougli,  Oreg . . : 

Bllntborne  Cr.,  Md 

Block  House  Bun,  Pa 

Block  Isld.,  B.  I 

Block  Isld.,  B.  I.  (barbor 
of  refuge) 

Block  Isld.  Sound,  N.  T. 
and  Conn 

Blockston  Brancb,  Md. . . 

Blood  Cr.,  Mont 

Blood  B.,  Ky.  and  Xenn. . 

Blood  B.,  La 

Bloody  Isld 

Bloody  Pt.  Cr.,  Md 

Bloody  Bun  Cr.,  S.  Dak. . 

Blossom  Bock,  San  Fran- 
cisco H.,  Cal 

Blounts  Cr.,  N.  C 

Blue  Bayou,  La 

Blue  Blanket  Cr.,  S.  Dak. . 

Blue  Cr.,  Cal 

BlueCr.,N.  C 

BIueCr.,Va. 

Blue  Cr.,  W.  Va 

Blue  Eartb  B.,  Minn 

Blue  Flsb  Brook,  Mass. .. 
Blue   Hammock  Bayou, 

La 

BluebUlB.,Me 

BluebiUH.,Me 

BIueHiUH.,Me 

Blues  Lake,  Ga 

Blue  Mills  Isld 

Blue  B.,  Mo.  and  Kans . . . 

BlueB.,NeIir 

BlueB.,  Okla 

Blue  B.,  Wis 

Blues  Cr.,  Obio 

Blue  Springs  Bun,  Fla 

Blue  Stone  Cr.,  Va 

Blue  Stone  B.,  Va.  and 

W.Va 

Bluewater  Cr.,  Ala.  and 

Tenu 

Blue  Water  Cr.,  Mont 

Bluff  Cr.,  Ala 

BluflCr.,  Ga 

Bluff  Cr.,  Kans 

Bluff  Cr.,  La 

BluflCr.,  Miss 


Page. 

Q-41 630 

S-90 682 

K;-277 375 

L-245 413 

DD-196 960 

Q-41 611 

Q-41 630 

J-145 332 

GG-1433 1036 

L-312 413,444 

P-170 670 

L-376 414 

E-98-0 647 

DD-67 969 

XX-1D5-13 1676 

GG-2) 1038* 

CC) 909* 

S;-60 373 

E-11 646 

GG-1288 1035 

QQ-13 1461 

(HH) 1071* 

AA-303 860 

(GO) 909* 

S-214 682 

P-255 571 

P-318 671 

S-112 682 

(WW-2) 1616* 

WW-13 1615 

J-266 333 

J-760 336 

C-103 108,134 

C-104 108,135 

F-29 216 

J-3P0 333 

GG-673 1029 

AA-21 .....848 

S-56 681 

(HH) 1071* 

J-408 334 

GG-378 1028 

TT-15-b 1668 

M-96 465 

S-436 685 

S-669 687 

S-774 687 

GG-384 102S 

TT-196 1656 

M-301 456 

L-381 414 

EE-135 984 

KK-163 1248 

B-164 70 

S-479. 686 

A-66 27 

A-66 27 

A-66 37 

0-469 636 

fG(J-2) 1038* 

GG-1412 1036 

G(}-993 1032 

T-14 717 

KK-6 1247 

DD-467 962 

P-70 669. 

P-346, 671 

L-368 414 

BE-82 983 

AA-212 850 

Ga-674 1030 

AA-218 850 

0-279 535 

0-387 536 

0-397 536 

GG-1367. 1035 

S-82. 681 

E-70 646,669 


BluS  Cr.,  Xebr. 

Bluff  Lake,  Ga 

Boardman  B.,  Mlcb. 

Board  Bun,  Md 

Boat     Cut  -  oS     Slougb, 

Cal 

Boat  Meadow  B.,  Mass. 

Bobs  Cr.,  Pa 

Boca  Celga  B.,  Fla 

Boca  Cbica  Chan.,  Fla. 

Boca  Grand  H.,  Fla 

BociilaPass,  Fla. 

Bodega  B.,  Cal 

Bodkin  Cr.,Md 

Boeuf  Bayou,  La 


BoeutCr.,  Mo 

Boeuf  B.,  Ark.  and  La 

Bogachlel  E.,  Wash 

Bogart  Cr.,  Mo 

Boggy  Bayou 

Boggy  Cr.,Ga 

Boggy  Cr.,  La. 

Boggy  Cr.,S.C 

Boggy  Gut  Cr.,  Ga 

Boggy  Cut,  Ga 

Boggy  Swamp,  S.  C 

Bogles  Cove,Md. 

Bogue  Chitto,  La 

Bogue    Chitto,   La.    and 

Miss 

Bogue  Falaya,  La 

Bogue  Falia,  La 

Bogue  Inlet,  N.  C 

Bogue  Loosa  Cr.,  La 

Bogue  Loosa,  La 

Bogue  Lusa  Cr.,  La 

Bogue  Lusa,  La 

Bogue  Phaliab,  Miss 

Bogue  Phalia,  Miss 

Bogues  B.,  Va 

Bogue  Sound,  N.  C 

Bogus  B.,  Va 

Bohemia  B.,  Md 

Bohol  Isld.,  P.  I 

Bois  Connie  Bayou,  La. . . 

Bois  de  Sioux  B.,  Minn, 
and  N.  Dak 

Bois  des  Sioux  R 

Boise  B.,  Idaho 

Bokes  Cr.,  Obio 

Bolees  Cr.,  Fla 

Boles 

Bolinas  B.,  Cal 

BoUnbroke  Cr.,  Md 

Bolivar 

Boltars 

Bolton 

Bonanza  Bar 

Bonds  Cr.,  N.  C 

Bondurant 

Bone  Cr.,  Nebr. 

Bone  Hill  Cr 

Bonf  uea  Bayou,  La 

Bonf  uca  Bayou,  St.  Tam- 
many Parish,  La  

Bon  Homme  Cr.,  Mo 

Bonne Femme  Cr.,  Mo. .. 

Bonne  Idee  Bayou,  La 

Bouners  Ferry 

Bonnet  Carre 

Bon  Secour  B.,  Ala.,  and 
Pensacoia  B.,  Fla.  (ca- 
nal)  

Bon  Secour  B.-Fensacola 
B.,  Ala.  (canal) 

Bon  Secours  B.,  Ala 

Bon  Secours  B.,  Ala 

Bonton  Bend 

Booms  Lake,  Ga 


Page. 

GG-1253 1034 

0-245 536 

00-57 1377 

J-1127. 339 

TT-115. 1556 

B-199 70 

J-879. 337 

P-315. 671 

P-323-a 602 

P-197 670 

P-257 671 

P-267 571 

TT-133 1556,1569 

J-1176 339 

S-323 683 

S-367 684 

S-387.. 684 

S-500 685 

S-563 686 

S-587. 686 

S-S63 703 

GG-1643 1037 

X-36 785,807 

XX-33 1655 

GG-178 1026 

(HH) 1071* 

0-348 535 

S-838 688 

N-79 499 

0-54 533 

0-62 533 

N-86 499 

J-489 334 

E-lOO 647,678 

R-98-j 647 

S-20. 689 

S-20 689 

S-22. 681 

M-277 456,481 

E-99 647 

E-98-g 647 

E-99 647 

E-98-g 647 

X-19 786,794 

X-19 794 

I-85-a. 328 

M-275 466 

1-85 299 

J-527. 335 

YY-150 1686 

S-797 688 

KK-189 1248 

KK-170 1248 

VV-90 1594 

DD-465 962 

P-293 571 

(GG-2) 1038* 

TT-131 1556 

J-310. 333 

(HH) 1071* 

(HH) 1071* 

(HH) 1071* 

(CC) 909* 

k-lU 46S 

(HH) 1071* 

GG-1114 1033 

GG-318 1027 

S-10. 681 

S-10 689 

GG-1655 1037 

GG-79 1025 

GG-109 1026 

X-36 785 

(WW-2) 1616* 

(HH) 1071* 

Q-46 632 

Q-46 ;..611 

E-6 646 

E-6 646 

(GG-2) ....103S* 

O-470 536 


[Seep.  1695] 
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Boone  Cr.,  Ky 

Boone  Ci.,  Aid 

Boone  Cr.,  Nelii 

Boone  Fork,  Ky 

Boones  Branch,  Mo 

Boone  Slougb,  Oreg 

Boones  Slough,  Oreg 

Boonvllle 

Boothbay  H.,  Me 

Booth  B.,  Me 

Booths 

Booze  Ditch,  Md 

Boaueron  B.,  P.  B 

Bordentown,  N.  J.  (near). 

Bosque  K.,  Tex 

Boston  H.,  Mass 

Boston,  Mass 

Boston,  Mass.,  District. .. 

Boston,  Mass.,  to  Beau- 
tort,  N.  C.  (Intracoastal 
waterway) 

Boucie  Bayou,  La 

Boudreau  Bayou,  La 

Boudreau  Canal,  La 

Boulangers 

Boulder  Cr.,  Mont 

Boundary  Cr.,  Va 

Bouquet  B.,  N.  T 

Bourbeau  Bayou,  La 

BoushCr.,  Va 

Bow  Clian.,  Fla 

BowCr.,  Nebr 

BowCr.,  Fa 

Bowlecamp  Cr.,  Va. 

Bowiesvllle 

Bowman  Brook,  N.  H 

Bowman  Cr.,  Pa 

Bowmans  Bun  to  Cum- 
berland, Md 

Box  Canyon 

Box  Eider  Cr.,  Colo. . ...... 

Box  Eider  Cr.,  Mont 

Boxelder  Cr.,  S.  Dak 

Box  Eider  Cr.,  S.  Dak 

Box  Elder  Cr.,  Wyo 

Boyd  Cr.,  Tenn. 

Boyer  Cr.,  Iowa 

Boynton  Slougli,  Cai 

Bozzle  Cr.,  Nebr 

Brace  Cove,  Mass 

Bradbury  Siough 

Bradbury  Slough,  Oreg... 

Braddock  Pond,  N.  T 

Braden  Cr.,  Fla 

Bradfords  Isld.. 

Bradleys  Cr.,  Ga 

Bradshaw  Cr.,  W.  Va 

Braggs  Branch,  Mo 

Brainerd 

Brair  Cr.,  Pa 

Branch  Cr.,  Mass 

Brandtord  Chan.,  Va 

Brandywine  R.,  Del 

Branlord  H.,  Conn 

Brantord  R.,  Conn 

Brannock  B.,  Md 

Bratton  Cr.,  Tenn 

Brand  Bayou,  La 

Brave  BUI  Cr.,  S.  Dak 

Brays  Bayou,  Tex 

Brazos  and  Galveston  Ca- 
nal, Tex 

Brazos  and  Galveston  Ca- 
nal, Tex.  (operating  and 
care) 

Brazos  B.  and  Galveston 
B.,  Tex.  (channel  be- 
tween)  

Brazos  R.  and  Matagorda 
B.  (channel  between) . . . 


Page. 

DD-183 960 

J-322. 333 

J-97S 338 

GO-mO 1032 

DD-133 960 

DD-4-a 963 

GG-114 1026 

W-S2 1593 

VV-72 1593 

(aa-2).- 1038* 

A-197 28,48 

A-195 28 

(HH) 1071* 

J-164 332 

YY-17 1685 

H-S-m 286 

U^3 735 

B-113 70 

B-113 84 

B  (with  map).. 67, 69 

M-257C 474 

S-618 686 

S-167. 682 

S-456. 685 

(HH) 1071* 

GQ-666 1030 

K-315 375 

E-93 178,206 

S-648 686 

S-726 687 

Ir-204 412 

P^196 670 

G(}^37 1032 

H-21 271 

J-592 335 

DD-261 961 

(CC) 909* 

B-36..'. 69 

J-693 336 

E-90-C 389 

(WW-2) 1616* 

GG-1108 1033 

GG-448 1028 

GG-548 1029 

GG-745 1030 

GG-369 1028 

GG-841 1031 

GG-1063 1033 

AA-115 849 

GG-258 1027 

TT-97 1566 

GG-934 1032 

B-82 69 

(WW-2) 1616* 

WW-21 1616 

EE-34 1493 

P-299 571 

CWW-2) 1610* 

0-162 534 

DD-306 961 

GG-105 1026 

(HH) 1071* 

J-701 336 

B-1S4 70 

L-12 411 

1-59 299,317 

D-53 141,155 

D-54 141 

J-250 333 

AA-256 860 

S-111 682 

GGi-869 1031 

U-22 735 

U-38-C 758 

U-38-d 758 

U-38-b 767 

U-38-e 759 


Brazos  B.,  Tex 

Brazos  R.,  Tex.  (includmg 
mouth) 

Brazos  R.,  Tex.  (mouth 
oJ) 

Brazos  B.,  Tex.  (Old 
Washington  to  Waco). . . 

Brazos  R.,  Tex.  (Rich- 
mond to  Old  Washing- 
ton)  

Brazos  B.,  Tex.  (Velasco 
to  Old  Washington) 

Brazos  Santiago  H.,  Tex. . 

Brazos  Santiago  Pass, 
Tex 

Bread  and  Cheese  Cr., 
Md 

Breakfast  Cr.,  Ga 

Breast  or  Teton  Cr., 
Mont. 

Breeches  Cr.,  Pa. 

Bremner  B.,  Alaska 

Brenneke  Shoals 

Breton 

Breton  B.,Md 

Breton  B.,  Md.  (Leonard- 
town  H.) 

Breton  Sound,  La 

Brewer  Cr.,  Md 

Brewer  Pond,  Md 

Brewers 

Brewmgton  Branch,  Md. . 

Briar  Cr.,Ga 

Brice  Cr.,  N.  C 

BriceRun,  Md 

BrickCr.,  S.  C 

Brickeys 

Brick  HUl  B.,  Ga 

Bridge  Cr.,Md 

Bridge  Cr.,  Mont 

Bridge  Cr.,N.C 

Bridge  Meadow  Brook, 
Mass 

Bridgeport 

Bridgeport,  Ala 

Bridgeport  H.,  Conn 

BrienRun,Md 

Brier  Cr.,  Ga : 

Briery  Cr.,Md 

Brlgantine  Beach  and 
Inlet,  N.  J.  (channel 
behind) 

Brigantine  Inlet,  Ti.J 

Brights  Cr.,  N.  C 

BriUsCr.,Mo 

Brimstone  Cr.,  Tenn 

Brinks  Cr.,Ky 

Briscoe  Cr.,  Md 

Broad  B.,Va 

Broad  Canal,  Mass 

Broad  Clian.,  Hempstead 

B.,N.T 

Broad     Chan.,    Jamaica 

B.,N.T 

Broad  Cove,  Me 

Broad  Cove,  Mass 

Broad  Cr.,  Dei 

Broad  Cr.,  Fla 

Broad  Cr.,  Md 


Page. 

U-2-b. 735 

U-40 735,760 

U-40-a 760 

U-40-b 762 

U-40-e 764 

U-40-d 764 

U-40-C 763 

U-2-b 735 

U-72-a 773 

U-72 736 

J-1077. 339 

0-117 534 

GG-491 1029 

J-905. 337 

XX-127 1666 

(GG-2) 1038* 

(HH) 1071* 

K:-62 373 

K-62 387 

S-160 682 

J-1231 340 

J-1258 340 

J-1230 340 

(HH) 1071* 

J-103 331 

O-60 633 

M-186 455 

J-1116. 339 

N-85 499 

(HH) 1071* 

O-604 536 

J-336 333 

J-948 338 

GG-613 1029 

GG-669 1030 

M-182 463 

B-41 69 

(WW-2) 1616* 

AA-18 855 

D-66 141,163 

J-1071 339 

O-60 647 

J-350 333 

I-16-a 303 

1-16 299 

I-16-a. 303 

M-153 465 

GG-230 1026 

AA-293 850 

DD-107 960 

K-50 373 

L-212 412 

Ii-207-a 439 

B-126 70 

F-72 215 

F-81 216 

A-167 28 

A-261 29 

B-144 70 

J-121 332,347 

P-176 570 

J-39. 331,341 

J-69. 331 

J-77 331 

J-108. 331 

J-333 333 

J-412 334 

J-466 334 

J-921 338 

J-1189 340 

J-1251 340 

E-83 373 
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Broad  Ci.,  Mass. 
Broad  Cr.,N.C.. 


Broad  Cr.  (1st),  S.  C 

Broad  Cr.  (3d),  S.  C 

Broad  Cr.,Va 

Broadkni  Cr.,  Del 

Broadkill  B.,  Del 

Broad  Marsb  K.,  Mass 

Broad  Moutb  Cr.,  S.  C . . . 
Broad  B.  above  Colum- 
bia, S.C 

Broad  B.,  Del 

Broad  B.,  Ga. 

Broad  B.,  N.  C.  and  S.  C. 

Broad B.,  S.C 

Broad  Bun,  MTd 

Broad  Sound,  Me 

Broadwater  Cr.,  Md 

Broadway  Brancb,  Del 

Brokau 

Broken  Kettle  Cr.,  Iowa. . 
Broken  Straw  Cr.,  N.  T. 

and  Fa 

Bronsons  Cr.,  Ga 

Bronx,   Manhattan  line, 

N.T.Clty 

Bronx  B.,  N.  T 

Brookings  B.,  Me 

Brooklln,  Center  H.,  Me. . 
Brooklyn 

Broom  Cr.,  Wyo 

Brook  Neal  to  moutb  of 

PlgE 

Brook  Neal  to  Bandolpb 

Station 

Brookport 

Brooks 

Brooks  Cr.,  Md 

Brooks  Slougb,  Wasb 

Brook  (Tbe),  Va 

Broro  B.,  Ga 

Brow  Cr.,  Mont 

Brown  Cr.,  Nebr. 

BrownCr.,  S.  C 

Brown  Cr.,  W.  Va 

Brownell  Cr.,  Nebr 

Browns  B.,  Va 

Browns  Brancb,  Md 

Browns  Cove,  Md 

Browns  Cr.,  Ala 

Brovms  Cr.,  Fla 

Browns  Cr.,Md 

Brovms  Cr.,  N.  T 

Browns  Cr.,  N.  C 

Browns  Isld 

Brownsville 

Brownsville,  Pa 

Bruce 

Brule  Cr.,  S.  Dak 

Brule  H.,  Wis 

Brule  B.,  Minn 

Brule  B.,  Wis 

Bninson  Swamp,  N.  C. .. 
Bransons  Swamp,  S.  C . . 
Brunswick 

Brnnsvrlck  Canal  and  H., 

Me 

Brunswick,  H.,  Ga 

Brunswick,  Me. 
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B-1S5 70 

L-263 413 

L-348 414 

L-355 .-...414 

M-22 454 

M-47 454 

M-59 454 

M-74 454 

M-80 464 

M-145 455 

M-236 456 

M-281 466 

N-160 500 

N-161 500 

K-234 375 

L-197 412 

1-73 324 

1-73 299,324 

0-47. 107 

N-187. 600 

N-147-b 517 

J-121 347 

O-30 633 

N-147 500,517 

N-261.... 501 

J-960 338 

J-993 338 

A-265 29 

J-1277. 340 

J-288 333 

(HH) 1071* 

GGl-275 1027 

Fr-34. 1003 

0-192 634 

F- 215 

E-21 177,188 

A-210 28 

A-78 37 

(CO) 909* 

(HH) 1072* 

GG-998 1032 

L^67-a 447 

L-367-b 447 

(CC) 909* 

(HH) 1072* 

J-246 333 

W'W-«4 1616 

L-149 412 

O-200 634 

GG-614 1029 

GG-988 1032 

N-167 600 

DD-317 961 

GG-1130 1034 

K-296 375 

J-445. 334 

J-483 334 

R-36 646 

AA-62 848 

P-J4 569 

J-467. 334 

J-1066 339 

F-68 216,227 

M-149 465 

M-218 455 

N-56 499 

(CC) 909* 

(Gd-2) 1038* 

(HH) 1072* 

(FF-6-a) 1003* 

(HH) 1072* 

GQ-292 1027 

LL-24-a 1281 

LL-7. 1266 

LL-24 1265 

N-28 499 

N-24 499 

(CC) 909* 

(GQ-2) 1038* 

A-233-a 52 

0-443 536,659 

A-233 61 


Brunswick     Outer     Bar, 

Ga 

Brunswick  B.,  Ga 

Brunswick  B.,  N.  C 

BrusbCr.,  Cal 

Brusb  Cr.,  Kans 

Brush  Cr.,Ky 

Brush  Cr.,  La 

Brusb  Cr.,  Mo 


Brush  Cr.,  Nebr 

Brush  Cr.,  Ohio 

Brash  Cr.,  Wyo 

Brusb  Fork,  Ky 

Brushle  Cr.,  Mo 

Brushy  Cr.,  Ga 

Brushy  Cr.,Ky 

Brushy  Cr.,  La 

Brashy  Cr.,  S.  C 

Brushy  Fork,  Ky. 

Brushy  Fork,  Ohio 

Brustley  Cr.,  Ga. 

BryanCr.,  N.  C 

BryansB.,  Va 

Bryant  Or.,  Ky 

Bryants  Cr.,  Mo 

Buck  Cr.,  Cal 

BuckCr.,  Ga 

Buck  Cr.,  Iowa 

Buck  Cr.,  Kans 

BuckCr.,  Ky 

BuckCr.,  Mo 

BuckCr.,  Nebr 

BuckCr.,  Pa 

Buck  Cr.,  Tenn 

Buckeye  Cr.,  Ky 

Buckeye  Cr.,  Mo 

Buckham  Cr.,  Kans 

Buckbannon  B.,  W.  Va 

Buckhead  Cr.,  Ga 

Bucktaead  Cr.,  S.C 

Buckhorn  Bayou,  La. . . 

Buckhorn  Cr.,  Ky 

Buckhorn  Cr.,  N.  C 

Buckborn  (Tbe),  Va 

Buck  Lake,  Ga 

Buck  Lick  Cr.,  Mo 

Buckoltz  Cr.,  S.  C 

Buck  Pond,  N.T 

Bucks  Cr.,  Pa 

Bucks  Cr.,  S.C 

Bucks  H.,  Me 

Bucksbutem  Cr.,  N.  J. . 

Bucksport  H.,  Me 

Buck  Swamp,  N.  C 

Buck  Swamp,  S.  C 

Buena  Vista 

Buffalo 

Buffalo  Bayou,  Tex. 


Buffalo  Coulee,  N.  Dak 

Buffalo  Cr.,  Colo 

Buffalo  Cr.,  Wyo 

Buffalo  Cr.,  Ga 

Buffalo  Cr.,  Kans 

Buffalo  Cr.,Ky 

Buffalo  Cr.,  Md 

Buffalo  Cr.,  Minn 

Buffalo  Cr.,  Mo 

Buffalo  Cr.,  Mont 
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0-437-a 668 

O-440 536 

M-324 466,493 

TT-139 1656 

GG-1161 1034 

GG-1210 1034 

DD-109 960 

T-2-i 717 

GG-134 1026 

GG-156 1026 

GG-202 1026 

GG-1413 1036 

GG-1425 1036 

GG-914 1032 

DD-433 962 

DD-481 962 

DD-482 963 

DD-485 963 

GG-1048 1033 

DD-225 960 

GG-1647 1037 

0-358 636 

AA-240. 860 

S-822. 688 

S-837. 688 

N-186 600 

DD-286 961 

DD-366 962 

0-65 533 

M:-83 464 

K-292 375 

DD-66 969 

y-38 818 

TT-168 1556 

0-72; 533 

0-273 635 

GG-250 1027 

GG-1202 1034 

AA-281 860 

DD-22 959 

DD-26 969 

DD-48 959 

GG-1428 1036 

GG-1124 1033 

J-684. 336 

AA-156..L. 849 

DD-146 960 

GG-196 1026 

GG-1191 1034 

Fr-13 1003,1011 

0-16D 534 

N-252 501 

S-535. -.686 

DD-163 960 

L-310 413 

I/-29 411 

0-487 636 

GG-1644 1037 

N-58 499 

BR-37 1493 

J-^1..... 336 

N-13 499 

A-80 27 

1-33 299,306 

A-103 28,40 

N-35 499 

N-40 499 

(HH) 1072* 

(HH) 1072* 

tr-16 736 

U-26 740 

U-26-b 742 

U-26-C 743 

KK-184 1248 

GG-1035 1033 

GG-730 1030 

0-277 636 

0-ffll 536 

GG-1315 1036 

GG-1327 1035 

DD-61 969 

DD-65 969 

DD-284 961 

J-1029 338 

K:K;-75 1247 

GG-1463 1036 

GG-650 1030 
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Buffalo   Ct^   mont.   and 
Wyo 


Buffalo  Cr.,irebT. 
Buffalo  Cr.,  Ohio. 
Buffalo  Ci.,  Pa.... 


Buffalo  Cr.,  S.  C 

Buffalo  Cr.,  S.  Dak.. 
Buffalo  Cr.,  Teun. . . 


Buffalo  Cr.,  W.  Ya.. 


Buff  alo  Fork,  Aik 

Buffalo  Fork,  White  B., 

Buffalo  hV,  yVi '.'.'.'.'.'.'.'.'.'.'. 

Buffalo  Hollow  Cr.,  Tenn. 
Buffalo,    N.    T.    (break- 
water)  

Buffalo,  N.  T.,  District 

Buffalo,  N.  T.,  Scaja^ 
quada  Cr. 

Buffalo  B.,  Minn 

Buffalo  B.,  Miss 

Buffalo  B.,N.T 

Buffalo  B.,  South  Branch, 
Minn 

Buffalo  B.,  Tenn 

Buffalo  B.,  Wis 

Buffalo  Slough,  Colo 

Buffalo  to  Tonawanda 
Cr.,  N.  T.  (Erie  Canal). . 

BufBngton  Isld 

Bugby  Light 

Bngby  Cr.,  Mont 

Bug  Suck,  Ga 

Bulkhead  Bock,  B.  I 

Bull  B.,  La 

Bu11B.,N.Cj> 

Bull  Branch,  Md 

BullCr.,Ga. 

BuUCr.,Ky 

BuUCr.,lV.C 

BullCr.,S.C 

BuUCr.,  S.Dak 

BullCr.,Va 

BullCr.,  W.  Va 

Bullerton 

BuUneck  Cr.,  Md. 

Bullock  Cr.,  B.  I 

Bullock  Pond,  Md 

Bullocks  Cr.,  S.  C 

Bull  Bun  Cr.,  Tenn 

Bull  Bun,  Ky 

Bull  Bun,  Va 

Bullsktn  Cr.,  Ky. 

Bulows  Cr.,  Fla 

Bulwagga  Bay,  X.  T 

Bump  Landing  Cr.,  N.  C. 
Bundlck  Cr.,  La. 
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GG-663 1030 

GG-735 1030 

GG-960 1032 

DD-354 962 

J-829. 337 

J-840 337 

J-894 337 

rr-37. 1003 

N-159 500 

Ge-S16 1031 

AA-297 ...850 

AA-239 878 

EE-3 983 

EE-43 983 

EB-141 984 

Fr-9 1003 

Y-44 818 

Y-23-e 831 

RR-13 1493,1501 

RE-13-a 1501 

AA-145 849 

ER-13-C 1506 

RE(wlthmap).1491 
1493 

RE-18 1512 

KK-192 1248 

S-278 683,694 

ER-14 1493 

KE-193 1248 

AA-228 860 

KK:-29 1247 

GG-1098 1033 

RE-19 1493 

(CO) 909* 

(WW-2) 1616* 

GG-425 1028 

O-409 536 

C-81 125 

S-210 682 

M-3 454 

J-IUO 339 

0-152 534 

DD-73 959 

DD-237 961 

M-3 454 

N-15 499 

GG-882 1032 

DD-273 961 

DD-302 961 

(HH) 1072* 

J-1086 339 

C-82 107 

J-151 332 

N-155 500 

AA-160 849 

DD-143 960 

K-101 373 

DD-50 959 

P-99 569 

E-98 178 

L-260 413 

S-827. 688 


Cabaret (HH) 1072* 

Cabbage  Cr.,  Ga 0-169 534 

Cabbage  Patch (CC) 909* 

Cabell  Cr.,W.Va EE-59 983 

Cabin  Branch,  Md J-1155. 339 

Cabin  Cove,  Md. J-493 334 

Cabin  Cr.,Ga 0-368 535 

Cabin  Cr.,Md J-265 333,362 

J-396  334 

Cabin  Cr.,  Mont. GG-742.'.'!!!!;;;i030 

Cabin  Cr.,N.C M-141 465 

Cabin  Cr.,  Pa J-919 338 

Cabhi  Cr.,  W.  Va EB-73 983 

Cabhiet  Baplds (WW-2) 1616* 

Cabin  Fork,  W.  Va EE-34 983 

Cabin  John  Cr.,  Md 1-526 335 

Cache (HH) 1072* 


Bungay  Cr.^  Md 

Bunton  Cr.,  N.  C 

Burke  Slough 

Burlington. 

Burlington  B.,  Minn 

Burlington  H.,  Vt 

Burnett  Cr.,  Mo 

Burnett  B.,  Wis 

Burnetts  Mill  Crn  Va 

Bumham 

Burning  Fork,  Ky. 

Bums  Cr.,  Mont 

Burns  Cut-off,  Cal 

Bumside,  Ky 

Bumslde  B.,  Ga 

Burnt  Camp  Branch,  Ky. 

Burnt  Coat  H.,  Me 

Burr  Cr.,  Conu 

Burrells  Cr.,  Ga 

Burr  Oak  Cr.,  Mo 

Burrwood 

Burt  Lake,  Mich 

Burtons  Cr.,  La 

Burtons  Cr.,  Tenn 

Bush  Br.,  Ky 

Bush  Cabin  Bun,  Md 

Bush  Canal,  La 

BushCr^Md...!^. 

Bush  Pork  Cr.,  Va 

BushB.,  Md 

BushB.,S.C 

Bushwick  Cr.,  N.  T 

Butcher  Cr.,  Va 

Butcherpen  Cr.,  Fla 

Butchers  Cr.,  Va 

Butler  Cove,  Md. 

Butler  Cr.,  Pa 

Butlers  Cr.,  Ga 

Butte  Cr.,  Nebr 

Butter  Cr.,  Mont 

Buttermilk  Chan.,  N.  T. 
H.,N.T 

Buttermilk  Sound,  Ga. .. 

Butternut 

Butterwood  Cr.,  Va 

Buttle  Cr.,Ga : 

Button  B.,  Vt 

ButuanB.,  P.  I 

Buxton  Cr.,  La 

Buxton  Cr.,  N.  C 

Buzzard 

Buzzard  Isld.  Cr.,  Md 

Buzzard  Boost,  Ga. 

Buzzards  B.,  Mass 

Buzzards  B.,  Mass.  (re- 
moving Weepecket 
Bock) 

Buzzards  Cr.,  Ga 

Bybeeslsld 

Byhume  Cr.,  Mo 

Bynum  Bun,  Md 

Byram  H.,  Conn 

Byram  B.,  Conn,  and  N. 
V 

Byram  B.,N.T 

Cache  Cr.,  Mont 

Cache  Cr.,  Nebr 

Cached  Cr.,  Mont 

Cache  La PoudreB.,  Colo. 

Cache  B.,  Ark 

Cache  B.,  Ark.  (obstruc- 
tions removed  Irom) 

Cache  B.,  Ill 

Cache  Slough,  Cal 

Caddo  Lake,  Tex.  and  La. 

Cadiz.P.I 

CadleCr.,  Md 

Cadron  Cr.,  Ark 

Caesars  Cr.,  Fla 

CaffeeB.,N.C 

Cagayan,  P.  I 

Cagayan  B.,  P.  I 
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J-475 334 

M:-5 454 

(WW-2) 1616* 

(HH) 1072* 

LI^13 1265,1269 

B-115 178,208 

GG-1486 1036 

KK:-38 1247 

1^168 412 

(HH) 1072* 

DD-203 960 

GG-631 1030 

■UU-29 1577 

AA-239 878 

0-112 534 

DD-84 959 

A-73 27 

D-74 141 

0-516 537 

GG-163 1026 

(HH) 1072* 

PP-35 1419 

S-814. 688 

AA-247 850 

AA-239 878 

DD-116 960 

J-1025. 338 

S-450 685 

S-455. 685 

J-968 338 

K:-231 374 

J-950 338,365 

N-174 500 

F-108 216 

1^366 414 

P-28 569 

L-79 411 

J-428 334 

J-633 335 

0-52 533 

0-238 534 

QG-920 1032 

GG-654 1030 

F-105-k 240 

0-236 534 

(HH) 1072* 

L-318 413 

0-248 535 

E-108 178 

YY-179 1686 

S-849 688 

M-148 455 

(HH) 1072* 

K-17 373 

0-221 534 

C-34 107 

0-34. 116 

O-460 636 

(WW-2) 1616* 

GG-66 1025 

J-961 338 

D-9S 173 

D-98 141 

E-2 177 

GG-723 1030 

GG-958 1032 

GG-611 1029 

GG-1085 1033 

Y-25 818,833 

Y-23-C 829 

BB-40 891 

UU-62 1677 

T-18 717 

YY-127 1686 

J-1266 340 

Y-4 818 

P-175 570 

M-35 464 

YY-178 1686 

YY-88 1686 
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Cahaba  B.,  Ala 0,-60 611,642 

Cabokla (HH) 1072* 

CaiUowB.,  La. S-465. 685 

CalUow  Lake,  La S-470 685 

Cain  Ct.,  Si  Dak. GG-331 1027 

Cairo.. (CC) .....909* 

(HH) 1072* 

Cairo  H.,  III.  (vicinity  op- 
posite)  BB-3 891 

Cairo,  lU n-2 1229 

Cairo  B.,Ky AA-17 848 

Calaveras  B.,  Cal TJU-40 1577 

Calcasieu  Lake  and  Sa^ 
bine    Lake    (betvreen), 

BlackBayou,La S-799 714 

Calcasieu  Lake,  La S-794. 688 

S-793 712 

Calcasieu  Pass,  La S-793 688,712 

S-793 688 

Calcasieu  B.,  La S-798 688 

S-793 712 

Calcasieu  B.,  La.  (West 

Fork) S-840. 688 

Calcasieu  B.  to  Sabine 
B.,  La.  (Inland  water- 
way canal) S-858 688 

CalclteH.,Mlcb PP-43 1419 

CaldweUBun. (CC) 909* 

CaUCr.,Ga 0-346 535 

CallCr.,Mont. GGM469 1028 

CaUCr.,N.C M-94 455 

Call  Pasture  Cove,  Md....  J-494. .....334 

Calhoun,  Ky BB-7 892 

Calhoun  Ft (HH).. 1072* 

Calico  Cr.,  N.  C M-274 466 

Calico  Isid (HH) 1072* 

Calif  omla  B.,  La S-192 682 

Calllomla  Cr.,  Fla P-362 572 

California  DSbrls  Comm.  UTJ-6-d-e-f 1580 

Calllomla  (Inland  water- 
way)   TT-171-b 1569 

Calllornia   (north   coast, 

sites  lor  harbors) TT-131-a. 1568 

Callaghans  Cr.,  N.  C M-27 464 

Callahan  Cr.,  mo GG-98 1025 

Callallsa  Cr.,  Fla. P-109 670 

Callaway  Branch,  Mo GG-8 1025 

CalllsCr.,Va K-253 375 

Calloway  Cr.,Ky.. DD-16 959 

CaloosahatcheeB.,Fla. ..  F-232 571,691 

CalometB.,  Wash XX-34 1665 

Calumet  Cr.,  Kans.  and 

Nebr GG-1310 1035 

CaliimetB.,IU NN-17 1349,1361 

Calumet  H.,  Wis.,  Lake 

Wiimebago MM-21-d .■..1316 

Calumet  B.,IU NN-18 1349 

Calumet  B.,  111.  and  Ind..  NN-18 1364 

Calumet  B.  to  Lake  Mich- 
igan, 111.  (canal) NN-18-b 1366 

Calvert  B.,Md K-61 373 

Cambridge (GG-2) 1038* 

Cambridge  B.,Md J-258 333,350 

Camden (6G-2) 1038* 

Camden   and  Columbia 

to  Charleston,  S.  C N-20S-b 522 

Camden,  Ark.  (above),  to 
Arkadelphla,    Ark., 

Ouachita  B X-29-l) 805 

Camden  B.,  Me A-142 28,43 

Camden,  ]V.  J.  (harbor), 

Delaware  B H-3-1 285 

Camel  Cr.,  S.  Dak GG-357 1027 

Ga-371 1028 

GG-877 1032 

Cameron  Cr.,  Mont GG-582 1029 

Caminada  B.,  La S-412 684 

Caminada  Pass,  La S-411 684 

CampbeU (GO-2) 4038* 

Campbell  Cr.,  W.  Va BE-132 984 

Campbell  Ditch  Bun,  Md.  J-26 331 

Campbells  Chain (HH) 1072* 

CampbeUs  Cr.,  N.  C M-116 

Campbells  Swamp,  S.  C.  N-83 

Camp  Branch,  Ky DD-142 960 

CampCr.,  Ga 0-163 634 

O-307 535 

0-497 536 


.465 


Camp  Cr.,  Kans 

CampCr.,  Mo 

Camp  Cr.,  Nebr.  and 
Kans 

CampCr.,  S.C 

CampCr.,W.Va 

CampCr.,  Wyo 

Camping  Cr.,  S.C 

CamuyB.,P.B 

Canaan  Cove,  N.  C 

Canada-C  S.  bound- 
ary  

Canada  way  Cr.,  JT.  T 

Canadian  B.,  East  Fork, 
Colo 

Canadian  B.,  Okla 

Canal  Cr.,Md 

Canal,  Mass 

Canapltsit  Chan.,  Mass.. 

Canard  Frungals  Bayou, 
La 

Canarsle  B.,  N.  T 

Canclenne  Canal,  La 

Candler  Cr.,  Ga 

Candy  Cr.,  Tenn 

Cane  Bayou,  La 

Cane  Cr.,  Ala 

Cane  Cr,  S.C 

Cane  Patch  Cr.,  Ga 

Cane  Cr.,  La 

Cane  B.,  La 

Canes  Cr.,  Ky 

Caney  Bayou,  La 

Caney  Cr.,  Ky 


Caney  Cr.,  La 

Caney  Cr.,  Tenn 

Caney  Cr.,  Tex 

Caney  Fork,  Ky 

Caney  Fork  B.,  Tenn 

Caney,  Ky 

Canlsteo  B.,  N.  T 

Caimelton,  Ind. 

Cannon 

Cannon  B 

Cannonball 

Cannon  Ball  Cr.,  N.  Dak. 

and  Mont 

Cannonball  B 

Cannon  Ball  B.,  N.  Dak. . 

Cannon  B.,  Minn 

Cannon  B.,  Minn,  (reser- 
voirs)  i 

Cannouchee  B.,  Ga.  (see 
Canoochee) 

Canoe  Cr.,  Pa 

Canoe  Fork,  Ky 

Canon  Cr.,  Wyo 

Canoochee  B.,  Ga.  (see 
Cannouchee) 

Canon  Cr.,  Mont 

Canton 

Canton,  Ky 

Canyon  Ferry 

Cap  au  Gris 

Cape  Ann,  Mass 

Cape  Canaveral,  Fla 

Cape  Canaveral  H.,  Fla. .. 

Cape  Charles  City  H.,  Ta. 

Cape  Charles,  Va.,  to 
Franklin  City,  Va.  (in- 
ternal waterway) 

Cape  Cinque  Honunes 

Cape  Cod,  Mass 

Cape  Cod  Ship  Canal, 
Mass 

Cape  Disappointment 
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GG-1247 1034 

GG-1263 1035 

GG-1284 1035 

GG-214 1026 

GG-1435 1036 

GG-1151 1034 

N-122 500 

DD-330 961 

GG-1060 1033 

N-173 500 

YY-26 1685 

1^287 413 

E-74 171 

BR-8 1493 

GG-1042 1033 

Y-18 818 

J-980. 338 

B-64 69 

C-25 107,112 

S-185. 682 

F-95 216,231 

F-78-*l 230 

S-424. 684 

0-287 635 

AA-69 848 

S-16 681 

S-44S 685 

S-499. 685 

AA-37 848 

AA-60 848 

N-123 600 

0-159 634 

S-566 686 

X-50 786,813 

DD-220 960 

S-528 685 

DD-112 960 

DD-162 .960 

DD-252 961 

S-773 687 

T-2-i 717 

AA-174 849 

U-46 735,766 

DD-242 961 

AA-263 850,886 

AA-239 878 

DD-198 960 

JJ-667. 336 

(CC) 909* 

(HH) 1072* 

(HH) 1072* 

(GG-2) 1038* 

GG-756 1031 

(GG-2) 1038* 

(GG-2) 1037* 

GG-779 1031 

JJ-26 1234 

JJ-26 .1242 

0-120* 649 

J-869 337 

DD-98 959 

GG-1059 1033 

0-144 534,649 

GG-656 1030 

(HH) 1072* 

AA-239 878 

(G&-2) 1038* 

(HH) 1072* 

B-77. 76 

P-107-a 585 

P-110 570 

L-62 111,414 

I-79-b 327 

(HH) 1072* 

C-2 107,108 

B-176 70,100 

(WW-2) 1616* 
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CapeFearK.,  N.  C 

Cape  Fear  B,.,  N.  C.  (above 
FayettevUIe) 

Cape  Fear  B.,  N.  C.  (above 
Wilmington) 

Cape  Fear  B.,  N.  C.  (above 
Wilmington,  locks  and 
dams) -• 

Cape  Feai  B.,  N.  C.  (at  and 
below  Wilmington) 

Cape  Fear  B^  N.  C.  (Beeves 
Pt.  to  La  Grange) 

Cape  Fear  B.,  N.  C,  to 
Norfolk,  Va 

Cape  Fear  B.  to  Wacca- 
maw  B.,  N.  C.  (water- 
way)  

Cape  Flattery  to  Grays 
H.,  Wasb 

Cape  Flattery  to  Fort 
Xownsend,  Wash 

Cape  Florida  Chan^  Fla. . 

Cape  Foulweatber  H^ 
Oreg 

Cape  Girardeau 

Cape  Girardeau,  Mo 

Cape  Gregory,  Oreg 

Cape  Lookout,  N.  C 

Cape  Lookout,  N.  C. 
(barbor  ol  reluge) 

Cape  Lookout,  Oreg 

Cape  May,  N.J 

Cape  May  City,  X.  J. 
(breakwater) 

Ciwe  May  to  Great  B., 

Cape  Nediiick  H.VMe 

Cape  Porpoise  H.,  Me 

-  Cape  Small  H.,  Me 

Cape  Split  H.,  Me 

Cape  Vincent  H.,  N.  T 

Caplz,P.L^ 

Captlna  Isld 

Captlva  Pass,  Fla. 

Cardos  B.,  P.  B 

Card  Sound,  Fla 

Carencro  Bayou,  La. 

Carey  Cr.,Md 

Carlln  Bayou,  La. 

Carlyle  Cr.,  Fa 

Carmans  B.,  N.  T 

CarmelB.,  Cal 

Carmel  B.,  Cal 

Carnahan  Cr.,  Kans 

Camerous  Slougli,  Cal. .. 

Carondelet  Canal,  La 

Carpenter  Bun,  Pa. 

Carpenter  Cr.,  S.  C 

CarpB.,  Mlcb 

Carquinez  Strait,  Cal 

Carrabelle  Bar  and  H.,  in- 
cluding East  Pass,  Fla. . 

Carrabelle  H.,  Fla. 

Carrabella  B.,  Fla 

Carris  B.,  JV.  T 

CarroU 

Carroll  Brancli,  Md 

Carroll  Cr.,  Mo 

Carrolls 

Carrolls  Isld. 

CarroUton 

CarroUton  Cban.,  Wasb. . 

Carron  Bayou,  La. 

Carrot  Cove,  Md. 

Carrot  Isld.  Slougb,  N.  C. 

CarrsFork,  Ky 

CarrsCr.,Md 

CarruthersvUle 

Carslns  Bun,  Md 

Cart  Cr.,  N.  Dak 

Carter  Cove,  Va 

Carter  Cr.,Md 

Carter  Cr.,  Mont 

Carter  Cr.,  Va 
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n>173-i 434 

11-305 456,484 

M-305-e 490 

M-305-'b 488 

M-305-O 489 

M-305-a 484 

M-305-d 490 

L-173-h 434 

M-305-f 490 

XX-24 1655 

XX-39 1655 

P-158 570 

W-^2-b 1607 

(HH) 1072* 

Z-. 841 

VV-15-b 1599 

M-259 456 

M:-259-a 479 

VV-o9-b 1608 

1-28 299 

1-28 304 

I-13-a 302 

A-278 29 

A-274 29,58 

A-244-a 52 

A-24 27 

1111-64 1493,1534 

YY-136 1686 

(CC) 909* 

P-256 571 

YY-23 1685 

P-167 670. 

S-727. 687 

J-241 332 

S-680 687,708 

S-705 687 

S-708 687 

H-11 - 271 

F-56 215 

TT-4. 1555 

TT-5. 1665 

GG-1261 1034 

TT-111 1556 

S-135. 682,694 

J-724. 336 

N-183 500 

00-64-c 1411 

PP-27. 1419 

TT-65. 1555 

Q-17 613 

Q-17 611 

Q-18 611 

F-64 215,229 

(GG-2) 1038* 

J-1005 338 

GG-185 1026 

(HH) 1072* 

(HH) 1072* 

(HH) 1072* 

WW-48 1615 

S-644. 686 

J-548 335 

M-23d-a 472 

DD-145 960 

J-1212 340 

(HH) 1072* 

J-941 338 

KK-174 1248 

£-176 374 

J-409 334 

GG-617 1029 

K-301 375 


Carters  Cr.,  Miss 

Carters  Cr.,  S.  C 

Carters  Cr.,  Va 

Carters  Mill  Cr.,  N.  C 

Cartbagena  Cr.,  Md 

Cartbage,  Tenn 

Cartbage    to    Fdlnburg, 

Pearl  B.,  Miss 

Cartbage     to     Jackson, 

Pearl  B.,  Miss 

Carver  Cr.,  Minn 

Carvers  Cove,  Me 

Carvers  H.,  Me 

Carvers  H.  (Vlnalbaven), 

Me. 

Cascade 

Cascade  B.,  Wasb 

Cascades 

Casco  B.,  Me 

Casco  Passage,  Me 

Caseville  H.,  Mlcb 

CasevUle,  Micb 

Casey  Pass,  Fla. 

Caseyvllle 

CasbalB.,N.C 

CasbleB.,N.C 

Casblsid 

Casin  Or.,  La 

Casper  Cr.,  Cal 

Casper  Cr.,  N.  T 

Casper  Cr.,  Wyo 

Cassidy  Bayou,  Miss 

Cassldys  Bayou,  Miss 

Cass  Lake 

Cass  B.,  Mlcb 

Cassville 

Castalng  Bayou,  La 

CastlgUone  Bayou,  La 

Castlne  H.,  Me 

Castle  Cr.,  Mo 

Castlemau  B.,   Pa.   and 

Md 

Castle  Neck  B.,  Mass 

Castle  Bidge  Cr.,  Va 

Castor  Bayou,  La 

Cataboula  Bayou,  La 

Cataboula  Lake,  La 

Catamount  Cr.,  Kans 

Catamount  Cr.,  Mont 

Catatonk  Cr.,  N.  T 

Catawlssa  Cr.,  Pa 

Catawba  B.,  N.  C 

Catawba  B.,  S.  C 

Cat  Cove,  Md 

Cat  Cove,  Mass 

CatCr.,  Md 

Cat  Cr.,  Mont 

CatCr.,Va. 

Catching  Slougb,  Oreg. .. 
Catfish  Cr.,Ga 

Catfish  Cr.,  S.  C 

Catfish  Lake,  La 

Catfish  Pt 

Cat  Fork,  Ky 

Catbance  B.,  Me 

Cathance  B.,  Me.,  West 

Branch 

Cathead  Cr.,  S.  Dak 

Catherine  Cr.,  N.  C 

Cathlamet 

CatblametB 

Cathlamet  Chan.,  Wasb. 

CatUnCr.,  Ga 

Cators  Cove,  Md 

CatPt.Cr.,Va 

Cat  B.,  Minn 

CatB.,  Va 

Cats  Cr.,  Ohio 

CatskUl  Cr.,  N.  T 

CattaUCr.,Md 

CatTaUCr.,Mo 

Cat  TaU  Cr.,  N.  C 
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Rr-98-t 647 

N-142 600 

K:-174 374,400 

L-325 413 

K-56 373 

AA-239 878 

E-08-t 677 

E-98-d 676 

KK-140 1248 

A-124 28 

A-116 40 

A-116 28 

(GG-2) 1038* 

XX-94 1655 

(WW-2) 1616* 

A-243 29 

A-69 27 

PP-77 1419 

PP-77-a 1439 

P-272 571 

(CC) 909* 

L-342 414 

L-352-b 447 

(HH) 1072* 

S-255 683 

TT-147 1656 

E-41 177 

GG-1002 1032 

X-13 785,792 

X-13 792 

(HH) 1072* 

PP-73 1419 

(HH) 1072* 

S-17 689 

S-138 682 

A-95 27 

GG-219 1026 

FF-16 1003 

B-65 69 

L-26 411 

S-772 687 

T-2-r 717 

X-43 785,812 

S-397 684 

S-640 686 

GG-1224 1034 

GG-608 1029 

J-668 336 

J-618 335 

N-120 514 

N-120 500 

J-216 332 

B-102 69 

K-35 373 

GG-572 1029 

I-85-a 328 

VV-22 1693 

0-224 534 

0-517 537 

N-41 499 

S-430. 684 

S-750 687 

(HH) 1072* 

DD-217 960 

A-230 29,51 

A-231 29  ' 

GG-793 1031 

L-302 413 

L-330 413 

(WW-2) 1616* 

rWW-2) 1616* 

WW-n69 1615 

0-276 535 

J-229 332 

K-194 374 

KK:-112 1248 

1-86 299 

I-85-a 328 

DD-342 961 

E-61 177,198 

J-U94. 340 

GG-1602 1036 

L-326 413 
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CatTaUCr.,]V.Dak.... 
Cattaraugus  Cr.,  N.  Y. 

Cattle  Cr.,  S.  C 

Caucus  B.,ya 

Caulk  Cove,  Md 

Cave  Brancb,  Mo. . . 

Cave  Cr.,  Mo 

Caw  Caw  Swamp,  S.  C 

Caxlmbas  B.,  Fla 

Caxlmbas  Pass,  Fla 

Cay  B.,  La 

Cayuta  Cr.,  N.  T 

Cazenovla  Cr.,  X.  Y 

Cebu  Isld.,  P.  I 

Cel)U,P.I 

Cedar  B.,N.C 

Cedar  Bayou 

Cedar  Bayou,  La 

Cedar  Bayou,  Tex 

Cedar  Brancli,  Md 

Cedar  City 

Cedar  Cr 

Cedar  Cr.,  Conn 

Cedar  Cr.,  Del., 

Cedar  Cr.,  Fla 


Cedar  Cr.,  Ga. . 


Cedar  Cr.,Kans. 


Cedar  Cr.,Ky 

Cedar  Cr.,Md 

Cedar  Cr.,  Minn 

Cedar  Cr.,  Mo 

Cedar  Cr.,  Mont 

Cedar  Cr.,  Nebr 

CedarCr.,  N.  J 

Cedar  Cr.,N.C 

Cedar  Cr.,S.C 

Cedar  Cr.,  S.  Dak 

Cedar  Cr.,  Tenn 

Cedar  Cr.,  W.  Va 

Cedar  Cr.,  Wyo 

Cedar  Hammock  Cr.,  Ga. 

Cedar  Hammock,  Ga 

Cedar  Isld 

Cedar  IsldB.,N.C 

Cedar  Isld.  B.  (thorough- 
fare leading  from  Core 
Sound  into,  thence  to 
Neuse  B.  and  Pamlico 
Sound,  N.C.) 

Cedar  Key  B.,  Fla 

Cedar  Keys  H.,  Fla 

Cedar  Keys  to  Clearwater 
H.,Fla. 

Cedar  Ft.  Bayou,  Fla 

Cedar  Pt.,  Conn .-. . 

Cedar  Pond  Brook,  N.  Y.. 

Cedar  B.,  Iowa 

Cedar  B.,  Mich 

Cedar  B.  H.,  Mich 

Cedar  B.,  Wash 

Cedar  Bun,  Pa 

Cedar  Bun,  Va 
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GG-388 1028 

EE-U 1493,1601 

N-224 600 

K-289 375 

J-344 333 

0(3-28 1026 

GG-1443 1036 

N-226 600 

P-213 570 

P-212 570 

S-337. 684 

J-66Q. 336 

EE-16 1493 

YY-120 1686 

YY-m 1686 

L-263 413 

M-221 455 

U-5-a 736 

S-144 682 

tr-14 736,740 

J-mS 339 

(GG-2) 1038* 

(HH) 1072* 

D-73 141 

1-71 299,324 

P-17 569 

P-27 569 

P-31 569 

P-108 570 

0-151 634 

0-181 634 

O-206 534 

O-305 536 

0-389 536 

GG-1164 1034 

GG-1214 1034 

GG-1225 1034 

GG-1249 1034 

GG-1402 1036 

DD-190 960 

J-169 332 

JJ-51 1234 

KK-79 1247 

GG-74 1025 

GG-1512 1036 

GG-636 1030 

GG-743 1030 

GG-969 1032 

GG-970 1032 

1-6 , 299 

1-36 299 

M-152 455 

M-208.... 455 

M-233 466 

N-121 500 

N-143 600 

N-149 600 

N-239 ...501 

GG-359 1028 

GG-873 1032 

AA-128 849 

AA-225 860 

AAt257 850 

EE-167 984 

GG-1049 1033 

0-114 634 

0-446 536 

CGG-2) 1038* 

L-252 413 

M-223 455 


M-231-a. 472 

P-351 571 

P-349 571,606 

P-323-b 602 

P-331 571 

D-79 168 

E-69 177 

JJ-66 1234 

MM-S 1297 

MM-S 1299 

XX-77 1665 

J-762. 336 

K-102 373 


Cedar  Straits,  Md. . . 
Cedar  Swamp,  S.  C. 


CelUo 

Celllo  Canal 

CellloFaUs 

CeItna,Tenn 

Centennial  Isld 

Center  Cr.,  Nebr. 

Center  H.,  Me 

Center  H.,  Brooklin,  Me. . 

CentervUle  Cr.,  Wis 

CentervlUe  B.,  Mass 

Central  Dock 

Centilly  Bayou,  La 

Chadwlcks  Cr.,  N.  C 

Chaffe  Bayou,  La. 

Chagavenpuk  B.,  Alaska. 

Chagrin  B.,  Ohio 

Chain  Br.  at  Little  Falls, 

Va 

Chalaud  Bayou,  La 

Chamberlain 

Chamberlain,  S.  Dak 

Chambers  Cr.,  Tenn.  and 

Miss 

Chamler  Bayou,  Miss 

Chamois 

Champaign  Cr.,  Mont 

Champepelon   Cr.,   Iowa 

and  Mton 

Champlaln  B.,  N.  Y 

Champlin  Cr.,  N.  Y 

Champlins  Cr.,  N.  Y 

Chandlar  B.,  Alaska 

Chandler  B.,  Me 

Chandler  B.,  Me 

Chandlers  B.,  Me 

Chandeleur  Sound,  La. . . 

Chaney  Cr.,  La 

Cheney  Cr.,  N.  C 

Chantier  Cr.,  S.  Dak 

Chapel  Branch,  Md 

Chapel  Cove,  Md 

Chapel  Cr.,Md 

Chapel  Cr.,  X.  C 

Chapelle  Cr.,  S.  Dak 

Chapel  Pt.  H.,  Md 

Chapmans  B.,  Vt 

Chapmans  Cr.,  Kans 

Chappepeela  Cr.,  La 

Chaptico  B.,  Md. 

Charbonneau  Cr.,  N. 
Dak 

Charcoal  Cr.,  Vt. 

Charenton,  La.  (cansii 
connection  with  Grand 
Lake  at) 

Charette  Cr.,  Mo 

Chariton  B.,  Iowa  and 
Mo 

Charleiol,  Pa 

Charles  Cr.,  Ga 

Charles  Cr.,  Md 

Charles  Cr.,  N.  C 

Charles  B.,  Mass 

Charles  Bun,  Md 

Charleston  Cr.,  Md 

Charleston  H.,  S.  C 

Charleston  H.,  S.  C,  and 
Alligator  Cr^  opposite 
McCleUanvUle,  S.  C.  (tai- 
land  waterways  be- 
tween)  

Charleston  H.  to  Santee 
B.,  Including  Owendaw 
Cr.  (inland  waterways). 

Charleston  Neck,  S.  C. 
(ship  canal  across) 

Charleston,  S.  C,  and 
Beaufort,  S.  C.  (Inland 
waterway  between) 

Charleston,  S.  C,  Dis- 
trict  

Charleston,  S.  C,  to 
Beaufort,  S.  C.  (water- 
way)  
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J-40 331 

N-30 499 

N-80 499 

(WW-2) 1616* 

(W'W-2) 1616* 

(■WW-2) 1616* 

AA-239 878 

(HH) 1072* 

GG-1298 1035 

A-78 27 

A-78 37 

MM-30-b 1328 

C-10. 107 

(WW-2) 1616* 

S-188 .....682 

M-249 456 

S-671 687 

XX-175 1656 

<lQ-27 1461,1482 

K-90 373 

S-332. 683 

(GG-2) 1038* 

(GG-2) 1037* 

AA-32 848 

E-73 646 

(G(}-2) 1038* 

GG-469 1028 

GG-283 1027 

E-76 177,202 

F-60 228 

F-60 215,228 

XX-216 1656 

A-21 27 

A-20 27 

A-20 27,32 

S-159 ; 682 

S-263 683 

M:-295 456 

GG-856 ...1031 

J-283..-.» 333 

J-232. 332 

J-254 333 

M-136 456 

M-169 455 

GG-374..-. 1028 

E-75-a 388 

E-129 178 

GG-1321 1035 

S-34. 681 

K:-67 , 373 

GG-748 1031 

E-125 178 


S-642-b 707 

GG-14 1026 

GG-118 1026 

FF-e-a. 1003 

0-122 634 

J-208 332 

L-277 413 

B-123 70,92 

J-1007 338 

K-70 373 

N-203 500,519 


N-202-b 518 

N-202 .500 

N-203-C 522 

N-204 522 

N  (with  inap)497, 499 

N-204 SOD 


[Seep.  1695] 
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Cbarleston,  S.  C,  to 
Chesapeake  B.  (via  Dis- 
mal Swamp  Canal,  Pas- 
quotank B.,  Cioatan, 
Pamlico,  and  otiier 
sounds  to  Wtnyah  B.). . 

Charleston,  S.  C.  (water- 
ways from  Columbia 
and  Camden  to) 

Charleston  Slough,  Cal. . 

Charleston  to  Orange- 
burg, S.  C.  (waterways). 

Charlestown  Cr.,  Kans . . . 

Charlevoix  H^  Mlcli 

Charley  B^  Alaska 

Charley  Cr,  W.  Va 

Charlotte  H^FIa 

Charlotte  H.,  Fla.  (Inside 
passage  to,  from  Fun- 
tarasa) 

Charlotte  H.,  Pla.  (water- 
way to  St.  Johns  B.) 

Charlotte  H.,  N.  T 

Charlotte  B.,  Mich 

Chartiers  Cr,  Fa 

Chase  Cr.,  Md 

Chase  Garden  Or.,  Mass.. 

Chases  Cove,  Va. 

Chassahowetzka  B.,  Fla.. 

Chassahowetzka  B.,  Fla.. 

Chastaing  Bayou,  La 

Chatham  H.,  Mass 

Chatham  New  H.,  Mass. . 

Chatham  R.,  Fla 

Chattahoochee  B.,  Ga. 
and  Ala 

Chattahoochee  and  Flint 
Bs.,  Ala.,  Fla.,  and  Ga. . 

Chattanooga  (above  and 
below),  Tennessee  B 

Chattanooga  (above), 
Tennessee  B 

Chattanooga  (b  e  I  o  w), 
Tennessee  B 

Chattanooga  Cr.,  Tenn. 
andGa. 

Chattanooga,  Tenn 

Chattanooga,  Tenn.,  Dis- 
trict  

Chattanooga  to  Biverton, 
Tennessee  E 

Chattooga  B.,  Ga.  and 
S.C 

Chattooga  B.,  Ala.  and 
Ga 

ChaugaB.,  S.  C 

Chaumont  B.,  N.  T 

Chautauqua  Cr.,  N.  T 

Chautauqua  Lake,  N.  T. . 

Cheat  B.,  Fa.  and  W.  Va. . 

Cheat  B.,W.Va 

Cheboygan  and  Petos- 
key,  Mich.  (Inland 
route) 

Cheboygan  H.,  Mich 

Cheboygan  B.,  Mich 

Chedotlothna  B.,  Alaska. 

Cheeseman  Cr.,  Va 

Cheesequake  Cr.,  N.  J 

Chef  Menteur,  La 

Chefuncte  B 

Chetuncte  B.,  La 

Chegley  Bayou,  La 

Chehalis  B.,  Wash 

ChehawB.,  S.C 

Chelan  Bock 

Chelsea  Cr.,  Mass 

Chelsea  B.,  Mass 

Chemung  B.,  N.  T 

Chenal  a  Bout  Bond  and 
Middle  Chan..  Mich 


Page. 


L-173-n 438 

N-203-b 522 

TT-31 1555 

N-204-b 523 

GG-1158 1034 

00-58 1377,1412 

XX-206 1656 

EE^6 983 

P-258 571 

P-258-a 594 

P-258-C 595 

P-258-b 595 

ER-39 1493,1618 

PP-11 1419 

rr-4 1003 

J-1215 340 

B-192 70 

K-163 374 

P-336 571 

P-337 571 

S-17. 689 

B-217 70,103' 

B-219 70,103 

P-206 570 

Q-23 611 

Q-23-b 620 

Q-23 618 

Q-23-a 619 

AA-lS-a 856 

AA-18-e 864 

AA-18-b 858 

AA-63 848 

AA-18 865 

AA 843 

AA-18-d 862 

0-19 533 

Q-57 611 

0-14 633 

RE-62 1493 

EK-7 1493 

FF-20 1015 

FF-a-a 1003 

FF-14. 1003 

FF-X4. 1012 

00-6a-b 1414 

PP-32-a 1432 

PP-31 1419,1431 

PP-32 1419 

XX-178 1656 

L-87 411 

G-40 247,261 

S-m 682 

S-20 681 

S-20 689 

S-389 684 

XX-16 1655,1661 

XX-13-b 1660 

N-249 501 

(WW-2) 1616* 

B-118 70,90 

B-IU 70 

B-118 70 

B-118 90 

J-661 336 

PP-95 1420 


Chenango  B.,  N.  T. 
Cheua  B.,  Alaska. . 

Chenanlts 

Cbene  Bayou,  La. . . 


Chene  Blanc  Bayou,  La. . 

Chenler  B.,  La 

ChenierPass,  La 

CheoahB.,  N.  C 

Cher  Ami  Canal,  La 

Cherokee 

Cherokee  Cr.,  Ky 

Cherokee  Cr.,  S.C 

Cherokee  B.,  Ga 

Cherry  Cr.,  Colo 

Cherry  Cr.,  Minn 

Cherry  Cr.,  Mont 

Cherry  Cr.,  S.  Dak 

Cherry  Cr.,  Wyo 

Cherry  B.,  W.  Va 

Cherry  Bun,  Pa 

Cherrystone  Or.,  Va 

Cherrystone  Inlet,  Va 

Cherrytree  Cove,  Md 

Cherry  Winck  Cr.,  La 

Chesapeake  and  Albe- 
marle Canal 

Chesapeake  and  Albe- 
marle Canal,  X.  C 

Chesapeake  and  Albe- 
marle Canal,  Va 

Chesapeake  and  Dela- 
ware Canal 

Chesapeake  and  Dela- 
ware Canal,  Del 

Chesapeake  and  Dela- 
ware Canal,  Del.  and 
Md 

Chesapeake  and  Ohio 
Canal 

Chesapeake  B.,  Eastern 
Shore 

Chesapeake  B.,  Md 

Chesapeake  B.,  Md.  and 
Va 

Chesapeake  B.,  Md.,  Bal>- 
tery  Isid 

Chesapeake  B.,Md.(head- 
waters  of) 

Chesapeake  B.  to  Charles- 
ton, S.  C.  (via  Dismal 
Swamp  Canal,  Pasquo- 
tank B.,  Croatan,  Pam- 
lico, and  other  sounds 
to  WinyahB.) 

Chesapeake  B.  to  Lake 
Ontario 

Chesapeake  B.,  Va 

Chesapeake  B.,  Western 
Shore 

Chesapeake  to  Delaware 
(Bs.)  (ship  canal  sur- 
veys)  

Uhesconnessex  Cr.,  Va 

Chester.,  Pa 

Chester 

Chester  Cr.,  Conn 

Chester  Cr.,  Pa 

Chester  H.,  Fa 

Chester  B.,Md 

Chester  B.,  Pa 

Cheslcy  Isld 

Chesmina  R.,  Alaska 

Chessy  Cr.,  S.C 

Chestnut  Or.,  Va 

Cheston  Cr.,  Md 

Chestue  Cr.,  Tenn 

Chetco  Cove,  Orcg 

Chetco  B.,  Oreg 

Chevreuii  Bayou,  La 

Cheboygan  -  Petoskey, 
Mich 


Page. 

J-656 336 

XX-204 1656 

(CO) 909* 

S-498 685 

S-624. 686 

S-732 687 

S-779 687 

8-113 682 

S-344 684 

S-222.. 683 

AA-99 849 

S-422. 684 

(HH) 1072* 

DD-219 960 

N-164 500 

0-42 533 

G(}-1106 1033 

KK-165 1248 

GG-414 1028 

GG-637 1030 

GG-818 1031 

GG-824 1031 

GG-1014 1033 

BB-118 984 

J-833 337 

L-64-a 415 

L-64 411 

J-1244 340 

S-815 688 

1^173-1 436 

L-251 413 

L-261 413 

Iy-188 412 

L-243 413 

1-60 299,317 

1-60 299 

T-635 335 

K-46-p 386 

Ir- 411 

J-1081-a 365 

K-1 373 

J-1 331 

J-556-e 365 

J-556-g. 365 


L-173-n 438 

J-l-a 340 

]j-59 411 

Ij- 411 

J-535-a 361 

L-85 411,417 

J-810 337 

(HH) 1072* 

D-38 141 

I-57-a 314 

H-3-k 284 

J-413 334,365 

1-67 299,314 

(HH) 1072* 

XX-137 1656 

N-246 501 

EE-IOO 984 

J-1269 340 

AA-74 848 

VV-4 1693 

VV-6 1693,1595 

S-384. 684,698 

PP- 1419 
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Cbeyenne  B.,  S.  Dak 

Clilcacoinico  B.,  Md 

Chicago  H.,  lU 

Chicago,  HI.,  District 

Chicago  B.,  Ill 

Chicago     Sanitary     and 

Ship  Canal,  111 

Chi  Charas,  lia 

Chlckahonilny  B.,  Va 

Chlckamauga  Cr.,  Tenn. 

andGa 

Chickasaw 

Chickasaw  Cr.,  Ala 

Chickasaw  Cr.,  Ga 

Chickasahay  B.,  Miss 

Chicken  Bayou,  La 

Chicken  Cr.,  Ga 

Chicod  Cr.,  N.  C 

Chicomuxen  Cr.,  Md 

Chicone  Cr.,  Md 

Chicopee  B.,  Conn 

Chicot  Bayou,  La 

Chlcton  B.,  N.  T 

Chllds  B.,  Mass 

Chlilisquague  Cr.,  Pa 

Chtmlkim  E.,  Wash 

Chimney  Branch,  Md 

Chimney  Bock 

Chtnchuba  Bayou,  La 

Chincoteague  B.  to  Dela^ 
ware  B.  (inland  water- 
way between) 

Chincoteague  B.,  Va 

Chincoteague  Inlet,  Va. . . 

Chincoteague  Inlet,  Va. 
(breakwater) 

Chincoteague  Inlet,  Va., 
to  Delaware  line 
through  Worcester  Co., 
Md.  (canai) 

Chinkapin  Cr.,  N.  C 

Clitnkaptn  Bun,  Md 

Chinook  B 

Chinook  B.,  Wash 

Chlntholm  Cr.,  Va 

Chipola  B.,  Fla 

Chipoia  B.  (lower) 

Chipola  B.  (lower),  Fla. . . . 

Chipola  B.  (lower  and  up- 
per), Fla. 

Chipola  B.  (upper),  Fia. . . 

Chippewa  B.,  N.  T 

Chippewa  Cr.,  Ohio 

ChippewaB 

Chlopewa   B.   at   Tellow 

Banks,  Wis 

Chippewa  B.,  E.  Branch, 

Wis 

Chippewa   B.,    Including 

Tellow  Banks,  Wis 

Chippewa  B.,  Minn 

Chippewa  B.,  W.  Branch, 

Wis 

ChippewaB.,  Wis 

Chippoak  Cr.,  Va 

Chiquesalunga  Cr.,  Fa. . . 
Chlstochina  B.,  Alaska. . . 

Chltanana  B.,  Alaska 

Chitina  B.,  Alaska 

Chocolate  Bayou,  La 

Chocolate  Bayou,  Tex 

Choconut   Cr.,   Fa.    and 

N.Y 

Chocowhilty  Cr.,  N.  C . . . . 

Choctaw 

Choctaw  Bayou,  La 


Choctawhatchee  B.,  Fla. . 


Page. 

GG-823 1061 

J-141 332 

(HH) 1072* 

NN-14 1349,1356 

NN(witliniap).1347 

1349 

NN-15 1349,1359 

NN-16 1349 

S-313 ..683 

L-118 412,424 

AA-64 848 

(HH) 1072* 

K-44 646,663 

0-37 533 

E-66 646,668 

S-664 686 

0-4D3 536 

M-88 464 

K-79 373,389 

J-132. 332 

D-32 141 

S-595 686 

S-693 687 

J-664 336 

C-22 107 

J-716 336 

XX-46 1655 

J-1122 339 

(HH)....^ 1072* 

S-19 681 

I-79-a 326 

1-79 299 

1-78 299,326 

I-78-a 326 

I-80-a 328 

L-333 413 

J-1076 339 

(WW-2) 1616* 

WW-70 1615 

L-110 412 

(1-21 616 

Q-21-a..... 616 

Q-21-C 618 

Q-24 611 

Q-21-b 617 

Q-21-C 618 

EE-69 1493 

DD-386 962 

(HH) 1072* 

KK-30-b 1250 

KK-39 1247 

KK-SO-c 1251 

KE-149 1248 

KK-40 1247 

KK-30 1247,1249 

KK-3(>-a. 1249 

L-156 412 

J-578 335 

XX-142... 1656 

XX-195.... 1656 

XX-128 1656 

S-614. 686 

U-5-a 736 

tr-34 735,755 

J-651 336 

M-91 454 

(HH) 1072* 

S-519 685 

S-525. 685 

S^61 686 

X-31 785 

X-20 785 

Q-31 611 


Page. 


Choctawhatchee  B.,  in- 
cluding Santa  Bosa 
Sound  Chan.,  Fla. 

Choctawhatchee  B.  and 
B.,  Fla.,  to  St.  Andrews 
B 

Choctawhatchee  B.  and 
B.,  Fia.,  to  St.  Andrews 
B.,  Fla.  (canai) 

Choctawhatchee  B.,  Fla. 
and  Ala 

Chokaliska  B.,  Fla 

Chokaliska  Pass,  Fla 

Chokaliska  B..  Fla. 

Chopawamsic  Cr.,  Va 

Chopwamslc  B.,  Va 

Chopin  Chute,  La. 

Choptank  B.,  Md 

Choteau  Cr.,  S.  Dak 

Choupique  Bayou,  La 

Choteau  Isid 

ChowanB.,  N.  C 

Christiana  B.,  Del 

Christmas    Camp   Lake, 

La 

Christmas  Cove,  Me 

Chesley 

Chub  Cr.,  Minn 

Chuckatuck  Cr.,  Va 

Chugwater  Cr.,  Wyo 

Chulltna  B.,  Alziska 


Q-31. 


.624 


Q-30. 


.611 


Q-30. 


.624 


Church  Cr.,  Md. 


Church  Cr.,  Va. 

ChurchlUs 

Churchs 

Churchs  Cove  H.,  B.  I 

Churchs   Cove  H.,  B.  I. 

(breakwater) 

ChumCr.,  Md 

Cimarron  B.,  Okla 

Cincinnati,  Ohio 

Cincinnati,  Ohio,  Ohio 
B 

Cincinnati,  Ohio,  1st  Dis- 
trict  

Cincinnati,  Ohio,  2d  Dis- 
trict  

Cinque  Honunes 

Citico  Cr.,  Tenn 

Citizens  Bluff 

City  West  H.,Ind.... 
Clackamas  Bapids. . . 
Clackamas  B.,  Oreg.. 

Callborne  H.,  Md 

Clallam  B.,  Wash 

Clam  Cove,  Me 

ClamCr.,Ga 

Clam  Pass,  Fla 

Clam  B.,  Mich 

Clam  B.,  Wis 

Clapboard  Cr.,  Fla. . . 
Claps  Swamp,  S.  C. . 

Clarendon 

Clarendon,  Ark. 

Clarion  Cr.,  Pa 

Clarion.  B.,  Pa 


Clark  Cr.,  Ky.  and  Tenn. 

Clark  Cr.,  N.  Dak 

Clark  Cr.,  Pa 

Clark  Cr.,S.C 

Clarke  B.  (see  Lewis  and 
Clarke  B.) 

Clarke  B.,  Oreg.  (see  Lewis 
and  Clarke  B.) 

Clarkes  Cove,  Me. 


0-2-i. 547 

Q-32 611,625 

P-208 570 

P-207 670 

P-209 570 

K-106 374 

K-106 393 

S-621 685 

J-252. 333,349 

GG-353 1027 

S-857. 688 

(HH) 1072* 

L-298 413,443 

1-58 299,314 

S-169 682 

A-1S7 ...28 

(HH) 1072* 

JJ-27. 1234 

I/-164 412,428 

GG-1072 1033 

XX-157 1656 

XX-173: 1656 

J-238 332 

J-487. 334 

J-955 338 

J-1249 340 

I/-71 411 

(GG-2) 1038* 

(HH) 1072* 

C-62 107 

C-62 119 

J-507 334 

Y-17 818 

(CO) 909* 

(HH) 1072* 

DD-490 963 

CO  (with map)... 905 
909 

DD  (with map).. 9S7 
959 

.  (HH) 1072* 

AA-96 849 

(HH) 1072* 

.  NN-22-C 1368 

WW-30-C 1645 

WW-40.... 1616, 1649 

J-363 333,354 

XX-39-C 1663 

A-144 28 

.  0-449 536 

,  P-220 670 

,  00-38 1377 

.  KK-52 1247 

.  P-13 569 

,  N-88 499 

.  (HH) 1072* 

.  Y-23-h. 832 

.  FF-29 1003 

.  FF-20. 1016 

rr-29 1020 

AA-19 848 

.  GG-752 1031 

.  J-597. 335 

,  N-73 499 

N-61-a 508 

(WW-2) 1617* 

WW-^ 1615 

WW-3-a 1640 

A-61 27 


[Seep.  1695] 
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Clarkes  Folk,  Mont,  and 

Wyo 

Clarks  Brancb,  KIo 

Clarks  Cr.,  Kans 

Clarks  Cove,  Me 

Clarks  Cr.,  Mo 

Clarks  Cr.,  N.  C 

Clarks  Cr.,  S.  C 

Clarks  Fork 

Clarks  Fork,  Mo 

Clarks  Fork,  MontJ  and 

Idaho 

ClarksB.,  S.  C 

ClarksvUIe 

ClarksvUle,  Term 

Clatskanle  R 

Clatskanle  B.,  Oreg 

Clatsop  Spit 

ClayCr.,  Tenn 

CIayIsld.Cr.,Md 

ClayUck  Cr.,  Ky 

Clay  Fit  Brook,  Mass 

Clay  Pit  Cr.,  N.J 

Claysville. 

Clayton 

Clayton  H.,  N.  T 

Clear  Branch,  Mo 

Clear  Cr.,  Colo. 


Clear  Cr.,  Kans. 
Clear  Cr.,Ky...., 


Clearer.,  La.. 
Clear  Cr~  Mo. 


Clearer.,  Mont.. 

Clear  Cr.,  Nebr... 
Clear  Cr.,  Ohio. . 
Clearer.,  Pa 


Clear  Cr.,  Tenn 

Clear  Cr.,  Tex 

Clearer.,  Wyo 

Clearfield  Cr.,  Fa 

Clear     Fork,     Ky.     and 

Tenn 

ClearFork,  Ohio 

Clear  Fork,  W.Va 


Clear  Lake,  Cal 

Clearwater  H.,  Fla. . 


Clearwater  H.,  Fla.,  Big 
Pass 

Clearwater  H.,  Fla.,  Little 
Pass 

Clearwater  H.,  Fla.,  to 
Cedar  Keys 

Clearwater  B 

Clearwater  B.,  Idaho 

Clearwater     B.,     Idaho, 

Middle  Fork 

Clearwater  B.,  Minn 

Clearwater  B.,  North 
Fork,  Idaho 

Clearwater  B.,  South 
Fork,  Idaho 

Clement  Bay  ou.  La 

Clements  Cr.,  Md 

Cleveland  H.,  Ohio 

Cleveland,  Ohio,  District.. 

Cleveland,  Ohio  (old  river 

bed) 

CUSs  Bight,  Md 

CliftieCr.,Mo 

ClUtonChan 

CUtton  Chan.,  Oreg 

Clinch  B.,  Tenn 

CUnch  B.,  Tenn.  and  Va. 


Page. 

00-672 1030 

GG-37 1025 

GG-1371 1035 

A-150 28 

A-191 28 

GG-1524 1037 

M-123 455 

N-73 509 

(WW-2) 1616* 

GG-1442 1036 

XX-Ul 1656 

N-73 509 

(HH) 1072* 

AA-239 878 

rW  W-2) 1616* 

W'W-20....  1615, 1641 

(WW-2) 1616* 

AA-238 850 

J-138 332 

AA-321 850 

B-15 69 

G-51 247 

(GG-2) 1038* 

(HH) 1072* 

E,R-65 1493,1535 

GG-208 1026 

GG-1081 1033 

GG-1089 1033 

GG-1324 1035 

GG-1403 1036 

DD-20 959 

DD-156 960 

DD-187 960 

S-834. 688 

GG-26 1025 

GG-29 1025 

GG-184 1026 

GG-449 1028 

GG-633 1030 

GG-IUS 1033 

DD-479 962 

J-785 337 

J-883 337 

AA-178 849 

U-27 735,745 

GG-726 1030 

J-811 337 

AA-276 850 

DD-375 962 

DD-413 962 

DD-311 961 

BE-37 983 

UU-62-a 1689 

P-323 571 

P-323-a 602 


P-322. 


.571 


30462°— H.  Doc.  740, 6a-2 


P-321 571 

P-32»-b 602 

(WW-2) 1616* 

W-93 1594 

VV-94 1612 

VV-95 1594 

KK-128 1248 

KK:-199 1248 

VV-96 1594 

W-94 1594 

T-2-11 717 

J-1232 340 

QQ-25 1461,1478 

QQ  (wltlimap).1459 
1461 

QQ-26 1481 

J-463 -..334 

GG-1542 ,.1037 

(WW-2) 1616* 

WW-15 1615 

AA-18 855 

AA-157 849,875 


-108 


Clinton 

Clinton  H.,  Conn 

Clinton  B.,  Mich 

Cloguet  B.,  Minn 

Close  Bayou,  La 

Cloud  Cr.,  Tenn 

Clover  Cr.,  Pa 

Cloverdale  Cr.,  Va 

Clover  Forlc,  Ky 

Cloyds  Cr.,  Tenn 

ClubbsCr.,  Ga 

ClubCr.,  Ga 

Clubfoot  Cr.,  N.  C 

Clubfoot  B 

Clusters  Isid 

Coal  Bank  Slough,  Oreg 

Coal  Camp  Cr.,  Mo 

Coal  Cr.,  Colo 

Coal  Cr.,  Kans , 

CoalCr.,Ky , 

Coal  Cr.  Slough,  Wash. .. 

Coal  B.,  W.Va 

Coal  B.,  W.  Va.  (head- 
waters)  

Coamo  B.,  P.  B 

Coan]ock  B.,  N.  C.  (see 
Colnjock) 

Coan  B.,  Va. ., 

Coasters  Isid.  H.,  B.  I 

CobbCr.,Va 

Cobbler  Brook,  Mass 

Cobesseconte  Canal,  Me.. 

Cobham  Cr.,  Va 

Cobosseecoutee  Stream, 
Me 

Cobscook  B.,  Me 

Cobscook  B.,  Me.  (near 
FaUIsld.\ 

Cobscook  B„  Me 

Coburn  Cr.,  La 

Cocalico  Cr.,  Pa 

Cocheco  B.,  N.  H 

Cockeys  Cr.,Md.. 

Cockle  Pt.  Cr.,  Va 

Cockpit  Ft.,  Va  (ice  har- 
bor)  

Cockrells  Cr.,  Va 

Cocodrie  Bayou,  La 

Cocolamus  Cr.,  Pa 

CodCr.,Md 

CodH.,  Va 

Codorus  Cr.,  Pa 

Coe  Cr.,  Kans 

Coenties  Beef,  N.  V 

Coeur  D'Alene  Lake  and 
B.,  Idaho 

Coeur  de  Alene  B.,  Idaho. 

Coeyman  Cr.,  N.  T. 

Coffee  Cr.,  Mo 

Coffee  Cr.,  S.  Dak 

Coffee  Pot  Bayou,  Fla 

Cognevichs  Pass,  La 

Cohabanosse  Bayou,  La.. 

Cohansey  Cr.,  N.  J 

Cohansey  B.,  N.  J 

Cohasset  H.,  Mass 

Cohasset  Narrows,  Mass. 

Coinjock  B.,  N.  C.  (see 
Coanjock) 

Colbert  Shoals  Canal, 
Ala.  (see  Tennessee  B.). . 

Colbert  Shoals  Canal, 
Tennessee  B.  (operat- 
ing and  care) 

Colbourn  Cr.,  Md 

Cold  Camp  Cr.,  N.  C 

Cold  Spring  B.  and  Lloyds 
H.,  N.  T.  (clianuel  be- 
tween)  

Cold  SprUig  H.,  N.  T 

Cold  Spring  Inlet,  N.  J.... 

Cold  Stream,  Pa 

Cold  water  Cr.,  Ga 

Cdldwater  Cr.,  Mo 

Coldwater  Cr.,  Nebr 

Coldwater  Fork,  Ky 


Page. 

, 1072* 

-44'. 141,164 

PP-103 1420,1451 

LL-20. 1265 

S-646 686 

AA-143 849 

J-873 337 

K-144 374 

AA-277 860 

DD-124 960 

AA-107 849 

0-439 536 

0-439-a 558 

M:-194 455 

M-367-f 477 

(CC) 909* 

VV-20 1593 

GG-1464 1036 

GG-1107 1033 

GG-1213 1034 

DD-62 959 

WW-56 1615 

EE-68 983,994 

EE-70 983 

YY-11 1685 

I/-173-1 436 

K-129 374,397 

C-66 107,121 

K-24S 375 

B-6 69 

A-226-a 51 

L-158.. 412 

A-226 29 

A-S 27 

A-5 31 

A-8 27 

E-98-e 647 

J-573 335 

A-284 29,61 

J-1192 340 

L-39 411 

K-104-a 392 

K-138 374 

S-592 686,705 

J-857 337 

J-952 338 

J-194. 332 

J-914. 338 

GG-1369 1035 

E-17 184 

XX-103-a 1676 

XX-109 1656 

E-56 177 

GG-1409 1036 

GG-339 1027 

P-313 571 

S-223 683 

S-388 684 

1-38 306 

1-38 299,306 

B-150 70,95 

0-38 107 

L-249 413 

AA-35 848 

AA-18 855 

AA-18-f. 867 

J-55 331 

N-32 499 

F-15-a 219 

r-13 215,219 

1-27 299,304 

J-818 337 

0-26 533 

OG-1556 1037 

OG-987 1032 

DD-295 961 
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Coldwater  B.,  Miss. . 


Coldwatei  B.  (mouth)  to 

Batesville,  Miss 

ColeCr.,Md 

Cole  Cr.,  Mo 

Coles  B.,N.T. 

Coles  Cr.,  Fa 

Coles  Cr.,  La 

Coles  B.,  Mass 

Colgate  Ct.,  Md 

College  Cr.,  Mo 

College  Cr.,  Va 

Colllcon  Bayou,  La 

Colllcon  Lake,  La 

Collins  Cr.,  Minn 

Collins  Cove,  Mass 

Collins  Fork,  Ky 

Collins  Gut,  Md 

Collins  B.,Tenn 

Colly  Cr.,Ky. 

Colonels  Cr.,  S.  C 

Colonial  Beach,  West- 
moreland Co.,  Va 

Colorado  and  Wyoming 
(arid  regions  and  reser- 
voirs)  

Colorado  Cr.,  Colo 

Colorado  B 

Colorado  B.,  Ariz.,  Cal., 
and  Nev 

Colorado  B.,  Tex 

Columbia  and  Camden, 
waterways  to  Charles- 
ton, S.C 

Columbia  City. 

Columbia  Falls 

Columbia  Falls,  Me., 
Pleasant  B 

Columbia  B.,  above 
Snake  B 

Columbia  B.  and  New 
TorkH 

Columbia  B.  and  Willa^ 
metteB 

Columbia  B.  (lower) 

Columbia  B.  (mouth) 

Columbia  B.,  Oreg.  and 
Wash 

Columbia  B.,  Oreg.  and 
Wash  (tributaries  be- 
low mouth  of  Willa- 
mette B.)  (dredging 
plant) 

Columbia  B.,  Oreg., 
Wash.,  and  Idaho 

Columbia  B.  to  WiUapa 
B.,Oreg 

Columbia  B.  tributaries. . 

Columbia  B.  (upper) 

Coliunbia  B.,  Wash.,  Ida- 
ho, and  Mont 

Columbia,  S.  C.  (above); 
Broad  and  Saluda  Bs. . . 

Columbia  Slough 

Columbia  Slough,  Oreg. . 

Columbia  to  Granby, 
Congaree  B 

Columbus 

Columbus,  Miss,  (above) 
TombigbeeB 

Columbus,  IMlss.,  to  Ful- 
ton; Tombigbee  B 

Columbus  to  Demopolis, 
Ala.  and  Miss.;  Tom- 
bigbeeB  

Columbus  to  Walkers 
Br.,  Miss.;  Tombigbee 
B 

Coly ell  Bayou,  La 

Comal  B.,  Tex 

Comanche 

Combabee  B.,  S.  C 


Page. 

X-11 785 

X-10 789 

X-lO-b ;...790 

X-lO-o 791 

X-lO-d 791 

K-38 373 

GG-4a 1025 

GG-106 1026 

GG-1S38 1037 

E-96 178 

J-706 336 

S-844. 688 

C-76 107 

J-1088 339 

GG-12 1025 

L-113 412 

S-740. ..687 

S-738 687 

JJ-38 1234 

B-99 69 

DD-40 959 

J-92 331 

AA-264 850 

DD-136 960 

N-137 ,..600 

K-113-a 374,394 

GG-1025-a 1061 

GG-1032 1033 

SS-1 1543 

SS-1 1543 

U-48 735,766 

N-203-b 522 

rWW-2) 1616* 

(WW-2) 1616* 

A-26 33 

XX-106 1676 

(WW-2) 1617* 

WW-SO-a 1642 

(WW-2) 1616* 

(WW-2) 1617* 

VV-76 1593 

WW-2 1615 


Combination  Br 

Comite  B.,  La 

Commegy  Bight,  Md 

Commegy  Cr.,  Md 

Commerce  Isld 

Commerce,  Mo 

Commissary  Cr.,  Ga 

Common  Cr.,  Pa 

Common  Sage  Cr.,  Wyo.. 

Company  Canal  No.  1 

Company  Canal  Xo.  1,  La. 
Company  Canal  No.  3,  La. 


WW-41-a 1649 

(WW-2) 1616* 

XX-2-a 1657 

WW-41 1615 

(WW-2) 1616* 

XX-106 1656 

N-147-b 517 

(WW-2) 1616* 

WW-41 1615 

N-141-b 516 

(HH) 1072* 

B-23-g 656 

E-23-f 656 

E-23-B 655 

R-23-ll. 657 

S-64. 681 

U-63 735 

(HH) 1072* 

N-248 501,527 


Compass  Bun,  Md 

Compton  Cr.,  N.  J 

Comrade  Cr.,  La 

ComstockCr.,  Tenn 

Conanicut  Isld.,  B.  I 

Conasauga  Cr.,  Tenn 

Conch  Hole  Cr.,  N.  T 

Concho  B.,  Tex 

Concordia 

Concord  B.,  Mass 

Conecuh  and  Escambia 
Bs.,  Fla.  and  Ala 

Conecuh  B 

Conecuh  B.,  Ala 

Conemaugh  and  Klski- 

mlnetas  Bs.,  Pa 

Conemaugh  B.,  Pa 

Conesota  Cr.,  Pa 

Conestoga  Cr.,  Pa 

Conetoe  Cr.,  N.  C 

Conewago  Cr.,  Pa 

Conewango  Cr.,  Pa.  and 
N.T 

Coney  Cr.,  Pa 

Coney  Isld.  Chan.,  N.  T. 

H.,N.T 

Coney  Isld.  Cr.,  N.  T 

Confederate  Cr.,  Mont 

Congaree  Cr.,  S.  C 

Congaree  B.,  S.  C 

Congaree  B.,  S.  C,  Ger- 
vais  Street  Br.,  Colum- 
bia, to  Granby 

Congaree  B.,  S.  C.  (locks 
and  dams  on) 

Coniho  Cr.,  N.  C 

Conine  Cr.,  N.  C 

ConiotCr„N.C 

Conneaut  H.,  Ohio 

Conneaut  B.,  Ohio 

Connecticut  B.  above 
Hartford,  Conn 

Connecticut  B.  below 
Hartford,  Conn 

Connecticut  B.,  Conn, 
and  Mass 

Connecticut    B.,    Conn. 

(mouth) 

Connection  Slough,  Cal. . 
Connedoguinet  Cr.,  Pa. . . 

ConneganB.,  Ga 

Conner  Cr.,  Bans 

Conners  Cr.,  Mich 

Connesauga  B.,  Ga 

Connolly  Cove,  Md 

Connoquenesstng  Cr.,  Pa. 

Conoby  Cr.,  N.  C 

Conoconneque 

Conoconneque  Cr.,  Ky. .. 

Conotton  Cr.,  Ohio 

Conowtngo  Cr.,  Md.  and 

Pa 

Conradis 

Conscience  B.,  X.  T 

Constable  Hook,  X.  J 

Constance  Bayou,  La 

Contentia  Cr.,  N.  C 
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(GG-2) 1038* 

8-87 682 

1-461 334 

J-462. 334 

(HH) 1072* 

(HH) 1072* 

O-310 535 

H-14 271 

GQ-1021 1033 

S-367. 684 

S-300. 683 

S-395 684 

S-422 684 

S-424. 684 

S-431 684 

J-1021 338 

G-47 247 

6-46 263 

S-811 688 

AA-68 848 

C-97. 108,132 

AA-73 848 

F-83 216 

U-49 735 

(HH) 1072* 

B-44 69 

Q-43 611,630 

Q-43-0 631 

Q-44 611 

Q-43-b 631 

FF-21-a 1020 

FF-24. 1003 

J-567 335 

J-569 335 

M-84 464 

J-582 335 

J-908 337 

FF-33 1003 

FF-20.. 1015 

J-581 335 

F-105-e 238 

r-103 216,233 

GG-536 1029 

N-194 600 

N-141 600,615 

N-141-a 515 

N-141-b 516 

N-141-0 517 

L-393 414 

L-366 414 

1^367 414 

QQ-33 1461,1488 

QQ-34 1461 

D-23-C 162 

D-23-b 160 

D-23 141,149 

D-23-a 149 

D-24 153 

UU-26 1577 

J-902. 337 

0-216 634 

GG-1175 1034 

PP-108 1420 

Q-56 611 

J-317. 333 

FF-39. 1003 

L-397 414,449 

(CC) 909* 

DD-210 960 

DD-371 962 

J-563 335 

(HH) 1072* 

F-22. 215 

E-28-0 195 

S-743 687 

M;-172 455,468 
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Contoocook  K.,  N.  H B-32 69 

Contraband  Bayou,  La. . .  S-804 688 

Contrary  Ct.,  iG' DD-175 960 

Convent (HH) 1072* 

Convent  Bayou,  lia S-361 684 

Conway  Bayou,  Ala E-17 646 

Conway  Bayou,  La S-117 682 

T-2-ll 717 

Cook  Bayou,  La S-327 683 

Cook  Pt.  Cove,  Md J-253 333 

Cook  Bun,  Pa J-774 336 

Cooks  Ancborage,  Hawaii  YY-38 1685 

Cooks  Brancli,  Md. J-U23 339 

Cooks  Cr.,Ga 0-373 635 

Coolbrancli  Bun,  Md T-933 338 

Cools  Cr.,  La S-42 ....681 

Cool  Spring  Cove,  Md J-1214 340 

Coon (HH) 1072* 

CoonCr.,Kans GG-1395 1036 

CoonCr.,  Ky DD-88 969 

DD-285 961 

CoonCr.,Mlnn KK-63 1247 

CoonCr., Mo GG-1500 1036 

Coonlsld (HH) 1072* 

(WW-2) 1617* 

Coon  Isld.  Slough (W W-2) 1616* 

Coon  Bun  Bar (CC) 909* 

Coopei;  Brancli,  Md J-1111 339 

Cooper  Cr.,Md J-974 338 

Cooper  Cr.,  N.  J 1-51 312 

Cooper  Cr.,  W.  Va EE-151 984 

Cooper  B.  near  Cliarles- 

ton,  S.  C N-216-b 525 

CooperB.,  N.  J 1-51 299,312 

Cooper  E.,S.C...- N-205 500,523 

Cooper  B.,  S.  C,  Eastern 

Brancb N-209 500 

Cooper  B.,  S.  C,  Western 

BranGb N-211 500 

Coopers  Cr.,  La. S-36 681 

Coopers  Cr.,  N.  C L-269 413 

Coopers  B.,Ga O-420 536 

Cooper  Swamp,  S.  C N-232 600 

Coosa  and  Tennessee  Bs. 

(canal  to  connect) A-18-h 868 

Coosa  B (CC) 909* 

Coosa  B.,  Ala.  and  Ga Q-52 611,635 

Q-52-b...........636 

Coosa  B.,  Ala.  and  Ga. 
(operation  and  care  of 

canals) Q-52-e 640 

Coosa  B.,  between  Borne, 
Ga.,  and  East  Tennes- 
see, Virginia  &  Georgia 

B.B.br Q-52-0 638 

Coosa  B.,  Ga.,  between 
Wetumpka  and  East 
Tennessee,  Virginia   & 

Georgia  B.  B.  br Q-52-d 639 

Coosa  B.  ("Transporta- 
tion Boutes  to  Sea- 
board")  AA-18-k 869 

Coosawattee  B.,Ga Q-54r-a 641 

Q-65 611 

Coosawhatehie  B.,  S.  C...  N-264 501 

CoosawB.,  S.  C N-257 501 

Coos  B.  and  H.,  Oreg W-16 1599 

VV-16-b 1600 

Coos  B.,  Oreg W-16 1693 

Coos  B.,  Oreg.  (dredging).  VV-16-a 1599 

Cooskie  Cr.,  Cal TT-166 1556 

Coos  B.,  Oreg W-23 1593,1602 

Coos    B.,    Greg.,    North 

Fork W-24 1593 

Coos    B.,    Oreg.,    South 

Fork W-25 1593 

Copalis  B.,  Wash XX-25 1655 

Copano  B.,  Tex' U-65 735 

Cope  Branch,  Ky DD-100 959 

Copelands  Bend (GG-2) 1038* 

Copperas  Cr (HH) 1072* 

Copperas  Mine  Fork,  W. 

Va EE-18 983 

Copper  H.,  Mich..... LL-38 1265,1288 

Copper  B.,  Alaska XX-126 1656 

Cogd'Inde  Bayou,  Ala....  E-68 646 

CoquUle  City  to  Myrtle 
Pt.,  Oreg.,  CoquUle  B . . .  W-12-b 1598 


CoquilleB.,  Oreg 

CoquUle  B.,  Oreg.,  Co- 
quUle City  to  Myrtle  Ft. 

CoquUle  B.,  Oreg.  (en- 
trance)  

CoquUle  B.,  Oreg.,  North 
Fork 

Coral  B.,F.I 

Coral  Cr.,Fla 

Corbins  Cr.,  Va 

Cordelia  Slough,  Cal 

Cordova 

Corea  H.,  Gouldsboro, 
Me 

CoreCr.,N.C 

Core  Sound,  N.  C 

Core  Sound,  thorough- 
fare leading  from,  into 
Cedar  Isld.  B.,  thence 
to  Neuse  B.  and  Pam- 
lico Sound,  N.  C 

Core  Sound  to  Newport 
E.,N.C 

Corkers  Cr.,  Md 

Corkscrew  Slough,  Cal . . . 

Corlears  B.,  N.  T 

Corlears  KUl,  N.  T 

Comay  B.,  La 

ComCr.,  S.Dak 

Cornelius  Cr.,  Va 

Cornells  Cr.  and  Landing 

to  Jamaica  B.,   N.  T. 

(water  connection) 

Cornells  Cr.,  N.  T 

Comey  Bayou,  La 

Cornfield  Cr.,  Ga 

Cornfield  Cr.,  Md 

Cornice 

Comie  Bayou,  Ark.  and 

La 

Comie  B.,  La 

Cornish  Cr.,  Va 

Cornucopia  H.,  Wis 

Corona 

Corpse  Cr.,  Ga 

Corpus  Christi  B.,  Tex 

Corpus  Christi  H 

Corpus  Christi,  Tex 

Corpus  Christi,  Tex.,  to 

Aransas  Pass  (including 

Turtle  Cove  Chan.) 

Corral  Cr.,  Kans 

Corral  Cr.,  N.  Dak.  and 

Mont 

Corrotoman  B.,  Va 

Corsica  Cr.,  Md 

Corsica  B.,Md 

Corsica  Shoal,  Mich 

Corsons  Inlet,  N.  Ji 

Corsons  Sound,  N.  J 

Corte  Madera  Cr. ,  Cal 

Corvallis  City,  Oreg 

Cory  Cr.,  Pa 

Cos  Cob  H.,  Conn 

CoscobH.,  Conn 

Coshoke  B.,  N.  C 

Cosna  B.,  Alaska 

Cosumnes  B.,  Cal 

Cotabato,P.I 

Cotaeo  Cr.,  Ala 

Cotonier  Bayou,  La 

Cottage  City  H.,  Mass 

Cottage  Isld 

Cottells  Cr.,  Mass 

Cotton  Cr.,Ga 

Cottonwood 

Cottonwood  Branch,  Mo. 
Cottonwood  Cr.,  Mont. .. 


Cottonwood  Cr.,  Nebr. . 


Page. 

W-12 1693,1696 

VV-12-a 1596 

W-12-b 1598 

VV-11..-! 1593 

VV-13 1S93 

Yy-146 1686 

P-265 571 

K:-190 374 

TT-IOI 1556 

(HH) 1072* 

A-39-a 34 

M-177 455 

M-266 456,480 

M-226 456,471 


M-231-a 472 

M-226-b 471 

J-9 331 

TT-25 1555 

TT-27 1555 

E-91 177 

E-60 177 

X-m 811 

GGI-888 1032 

L-142 412 


E-91 

231 

F-91 

216 

X-10 

811 

O-llO 

534 

J-1185 

340 

(HH) 

X-41 

....1072* 
785 

X-40 

...  .811 

E-128 

LL-28-b... 

1?,^^ 

374 

1282 

....1072* 
536 

TJ-68 

735 

U-2-b 

735 

U-68-a 

773 

U-6S-b 773 

GG-1168 1034 

G(3-757 1031 

K-177 374 

J-433 357 

J-^3 334,357 

PP-S7 1419,1444 

1-23 299 

I-23-a 304 

TT-128 1556 

WW-30-C 1645 

J-676 336 

D-95 141 

D-95 172 

L-343 414 

XX-196 1656 

UU-50 1677 

YY-162 1686 

AA-48 848 

8-631 ;....685 

C-28 107,113 

(HH) 1072* 

B-7 69 

O-360 535 

(CC) 909* 

(HH) 1072* 

GG-173 1026 

GG-429 1028 

GG-478 1028 

GG-539 1029 

GG-720 1030 

GG-761 1031 

GG-972 1032 

GG-1119 1033 
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Cottonwood  Cr.,  N.  Dak.. 
Cottonwood  Ct.,  S.  Dak. . 

Cottonwood  Ct.,  Wyo 

Cottonwood  Isld 

Cottonwood  Kocks 

Cotult  H.,  Mass 

Cotuit  B.,  Mass 

Couba  Bayou,  La 

Couchan  Bayou,  La 

Coughers  Cr.,  Va 

Coulee  Cr.,  Mont 

Coulee  Madagale,  La 

Coulson  Fond,  Md 

Coulton  Cr.,  La 

Council  Bluffs 

CouTtableau  Bayou,  La... 

Courthouse  Cr.,  Va 

Courts  Cr.,  N.  C 

Courvllle  Bayou,  La 

Couteau  Bayou,  La 

Cove  Ci.,  Pa 

Cove  Cr.,  S.  C 

Cove  Cr,  Term 

CoveH.,  Conn 

Covey  Cr.,Md 

Covington 

Covington  Cove,  Md 

Cowanesque  B.,  Pa 

Cowards  Gully,  La 

Cow  Bayou,  La 

CowCr.,  Kans 

CowCr.,  Ky 

CowCr.,  Md 

Cow  Cr.,  Mass 

CowCr.,  Mo..; 

CowCr.,  Mont 

CowCr.,  W.Va 

CowCr.,  Wyo 

Co  weman  B.,  Wash 

Co  wen  Cr.,  Alaska 

Cowen  Bun,  Md 

Cowessett  B.,  B.  I 

Cow  Pace  Cut,  Ga 

Cowhead  Bayou,  La 

Cowhead  Cut,  Ga 

Cow  Head  B.,  Ga 

Cow  Horn  Cr.,  Minn 

Cow  Isld 

Cowles  Cr.,  Ohio 

CowlitzB 

Cowlitz  B.,  Wash 

Cowpen , 

Co  wpen  Bayou,  La 

Cowpen  Cr.,  La 

Cowsegan  Narrows,  Me... 

Cox  B.,  La 

CoxCr.iMd 

Coxsackie  Cr.,  N.  T 

Coxsackie  to  New  Balti- 
more, IT.  T 

CoxsCr.,  Md 

Coyles  Bayou,  La 

Coyote  Cr.,  Colo 

Coyote  HUl  Slough,  Cal... 

Coyote  B.,  Cal 

Crab  Alley  B.,Md 

Crab  Alley  Cr.,  Md 

Crabapple  Cr.,  Mo 

Crab  Cr.,  Ala 

CrabCr.,Md 

Crab  Isld 

Crabtree  Coulee 

Cracrettt 

Craddock  Cr.,  Va 

Craghead  Branch,  Mo — 

Ciaghead  Cr.,  Mo 

Craig 

Craig  Cr.,  Kans 

Craighead 

CraigsBar 


Page. 

GG-319 1027 

GG-848 1031 

GG-866 1031 

GG-683 1030 

GG-lOU 1033 

GG-1056 1033 

(HH) 1072* 

CWW-2) 1617* 

C-13 107,110 

C-12 107 

S-368 684 

S-136 682 

K:-140 374 

GG-442 1028 

S-386 684 

J-157 332 

S-68 691 

(GG-2) 1038* 

S-585 686,704 

L-136 412 

M:-199 455 

S-572 686 

S-668 686 

J-882. 337 

J-900 337 

N-162 SOO 

AA-155 849 

AA-171 849 

D^l 141,171 

J-251 333 

(CO) 909* 

J-388 334 

J-670. ...336 

S-850. 688 

S-638 68S 

T-2-l£t 717 

GG-1328 1035 

DD-53 969 

DD-177 960 

J-136 332 

B-185 70 

GG-53 102S 

GG-470 1028 

EE-19 983 

GG-1024 1033 

■WW-50 1615 

XX-222 1657 

J-997. '...338 

C-91 107,131 

0-335 535 

S-547..... 6S6 

0-85 533,548 

0-85 548 

EK-97 1248 

(GG-2) 1038* 

QQ-30-b 1485 

(WW-2) 1617* 

•WW-49....  1615, 1650 

(HH) 1072* 

S-788 688 

S-845 688 

A-205 28 

S-194. 682 

J-403 334 

T-1165 339 

E-58 177 

E-28-e 196 

J-1273 340 

S-554 686 

GG-1034 1033 

TT-47 1555 

TT-38 1555 

J-401 334 

J-402. 334 

GG-166 1026 

E-18 646 

J-1248 340 

(HH) 1072* 

(WW-2) 1617* 

(HH) 1072* 

L-75 411 

GG-57 1025 

G(}-69 1025 

(GG-2) 1038* 

GGi-1216 1034 

(HH) 1072* 

(CO) 909* 


CraigsCr.,  Md 

Craiu  Cr.,Mont 

Crains 

Cranberry  Branch,  Md. . . 

Cranberry  Inlet,  N.  J 

Cranberry  Pond,  IT.  T 

Cranberry  B.,  W.  Va 

Cranberry  Bun,  Md 

Crane  Cr.,Fla 

Crane  Cr.,  W.  Va 

Cranes  Nest  B.,  Va 

CraneyCr.,  Md 

Crane  B.,  Mass 

Crane  Cove,  Md 

Crane  Cr.,Ky 

CraneCr.,  S.  C 

Cranes  Cr.,Va 

Crats : 

Cravens  Cr.,  Mo 

Crawfish  Cr 

Crawtord 

Crawford  Co.,  Ark 

Crawford  Co.  Levee  (front 
of).  Arkansas  B..  Ark.. . 

Crawley  Cr.,  W.  Va 

Crazy  Woman  Pork,  Wyo. 

Creel  B.,  N.  Dak 

Creek  Brook,  Mass 

CrettzCr.,Pa 

Cremona  Cr.,  Md 

Creole  B.,  La 

Creole  Canal,  La 

Crescent  City,  Cal 

Crescent  City  H.,  Cal 

Cressy  Cr.,  Tenn 

Crescent  Lake,  Pla 

Creux  Bayou,  La 

Criehaven  H.,  Me 

Cripple  Cr.,  Va 

Crisfleld  H.,  Md 

Croatan  Sound,  N<  C 

Crockery  Cr.,  Mich 

Crockett  Cr.,  Tenn 

Crocketts  Cove,  Me 

Crocketis  Cr.,  Mo 

Crocodile  Bayou,  La 

Crocodile  Canal,  La 

Crocondunez 

Crocus  Cr.,  Ky 

CromaKiII,N.J 

Crooked  Cr.,  Iowa 

Crooked  Cr.,  S.  C 

Crooked  Bayou,  Miss 

Crooked  Cr.,  Ark 

Crooked  Cr.,  Ga 

Crooked  Cr.,  Kans 

Crooked  Cr.,  La 

Crooked  Cr.,  Minn 

Crooked  Cr.,  Mont 

Crooked  Cr.,  N.  C 

Crooked  Cr.,  Ohio 

Crooked  Cr.,  Pa 

Crooked  Cr.,  Va 

Crooked  Lake,  Mich 

Crooked  Lake,  Minn,  and 

Canada 

Crooked  Baplds 

Crooked  B 

Crooked  B.,  Fla 

Crooked  B.,Ga 

Crooked  B.,  Mass 

Crooked  B.,  Mich 

Crooked  B.^  Minn 

Crooked  B.,  Mo 

Crooked  Slough 

Crook  Landing 

Crooks  Cr.,  Wyo 

Crookston   (above);   Bed 

B.  of  the  North 

Cross  Bayou,  La 

Cross  Cr.,  Fla 


Page. 

J-S20 335 

GG-629 1030 

(HH) 1072* 

J-1135 339 

1-3 299,300 

UBr-aS 1493 

EE-119 984 

J-956 338 

P-120 570 

P-128 570 

DD-310 961 

DD-263 961 

J-111 334 

B-96 69,81 

J-59 331 

DD-33 959 

N-148 500 

E-I41 374,397 

(HH) 1072* 

GCM75 1026 

(ra 909* 

(HH) 1072* 

Y-2-0...-. 820 

Y-2-k 825 

EE-15 983 

GG-727..; 1030 

KK-186-a. 1259 

B-8 89 

J-918 338 

K-31 373 

S-406.. 684 

S-792 688 

TT-206 1572 

TT-206 1566 

AA-131 849 

P-72 669 

S-511 ..685 

A-118 28 

EE-92 983 

J-46 331,342 

L-173-n 438 

M-22-b .".459 

M-23 454 

00-34 1377 

AA-142 849 

A-121 28 

GGi-189 1026 

S-378 684 

S-377 684 

(GG-2) 1038* 

AA-287 850 

G-10 247 

GG-248 1027 

N-43 499 

E-72 646 

•Y-43 818 

O-300 635 

0-377 636 

G(J-1268 1035 

S-276 683 

KK-168 1248 

GG-670 1029 

GG-653 1030 

M-65 454 

DD-353 962 

J-671 336 

J-874 337 

PF-26 1003 

EE-101 984 

PP-36 1419 

KK-233 1249 

(HH) 1072* 

WW-6S-a 1652 

Q-14 611,613 

O-508 536 

CM4. 107 

PP-36 1419 

KK-68 1247 

GG-169 .-1026 

(HH) 1072* 

(HH) 1072* 

GC3-1010 1033 

KK-170-C 1258 

S-621 686 

P-37 669 
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Cross  Cf.i  Kans 

Cross  Cr.,  Va 

Cross  Fork,  Fa 

Croslerdoer  Cr.,  Md 

Cross  Lake 

Cross  B.,  Me 

Cross  Slougb,  Cal 

Cross  VUlage  H.,  Micb .... 
Cross  Village  H.,  Mich. 

(Iiarlior  of  refuge) 

Crosswlck  Cr.,  N.  J 

Croton  B.,  N.  T 

Crowberry  Cr„  Mil 

Crow  Coulee 

Crow  Cr.,  Colo,  and  Wyo. 

CrowCr.,  Kans 

Crow    Cr.,     Kans.     and 

Nebr 

CrowCr.,  Mo 

Crow  Cr.,  Mont 

Crow    Cr.,     Mont,    and 

Wyo 

Crow  Cr„S.  Dak 

Crowders  Cr.,  S.  C 

Crow  or  Soldier  Cr.,   S. 

Dak 

Crows  Fond,  Mass 

CrowB 

Crow  B.,  Minn 

Crow  B.,   Minn.,   Nortb 

Brancb 

Crow  B.,  Minn.,  South 

Braracli 

Crow  Bock  Cr.,  Mont 

Crows  Brancli,  Mo 

Crow  Shoals,  Delaware  B. 

Crow  Wing 

Crow  Wing  E 

Crow  Wing  B.,  Minn 

Crum  Elbo  Cr.,  N.  T 

Criun  B.,  Fa 

Crutclifleld 

Cry  Bayou,  Miss 

Crystal  B.,  Fla 

Crystal  City 

Crystal  Cove,  Mass 

Crystal   Cr.,   Kans.   and 

Nebr 

Crystal  Cr.,  Ky 

Crystal  B.,  Fla 

CubCr.,Mo 

CubCr.,Va 

Cubits  Gap 

Cubits  Gap,  La 

CubittCr.,Va 

Cuckold  Cr.,  Md 

Cuckolds  C^.,  S.  C 

Culvrelsld 

CulvreB 

CnlvreB.,Mo 

Culebra  Isld.,  P.  B.,  Great 

H 

Culebrlnas  B.,  P.  B 

Culotches  B.,  Ark 

Cullum 

CullumBar 

Cullums  Blpple 

Cumberland  B.,  N.  T 

Cumberland  Dam 

Cumberland  B.,  Ga 

Cumberland  B.,  Ky.  and 

Tenn 


GG-1236... 
L-5 

Page. 

1034 

411 

J-772 

336 

J-315 

333 

n\ 

....1072* 
28 

TT-88 

00-63 

00-63 

H-6  . 

1555 

1377 

1415 

..     .271 

E-32 

177 

J-272 

333 

(GG-2) 

GG-1084... 
GG-1199... 

GG-1306... 

GG-58 

GG-510 

GG-555.... 

....1038* 

1033 

1034 

1035 

1025 

1029 

1029 

GG-738 1030 

GG-367 1028 

GG-833 1031 

N-131 500 

GG-372 1028 

B-215 70 

(HH) 1072* 

KK-131 1248 

KK-132 1248 

K;K-133 1248 

GG-612 1029 

GG-213 1026 

H-23-0 293 

(HH) 1072* 

(HH) 1072* 

KE-103 1248 

E-43 177 

1-55 299,314 

(HH) 1072* 

S-289 683 

P-340 571 

(HH) 1072* 

B-115 70 

GG-1307 1035 

DD-173 960 

•P-341 671,604 

GG-1460 1036 

L-370 414 

(HH) 1072* 

S-245 683 

K-134 374 

K-40 373 

K-72.... 373 

N-250 501 

(HH) 1072* 

(HH) 1072* 

JJ-81 J^,1243 

..1687 
.-1685 
...818 


YY-5-a. 
YY-22.. 
Y-27.... 
(CO.... 
(CO...., 
(CO.... 
E-87.... 
(CO.... 
O-502... 


.909* 
-.177 
.909* 


Cumberland    B.    (above 

Nashville) .■ 

Cumberland    B.    (below 

Nashville) 

Cumberland  B.,  Ky.  and 

Tenn.  (locks  and  dams 

on;  operating  and  care)  AA-239-e 


AA-239 850,878 

AA-239-b 879 

BB-5 891 

(CC) 909* 


AA-239-d 882 

AA-239-C 880 


Cumberland  B.,  Ky., 
South  Fork 

Cumberland  B.,  Ky. 
(mouth) 

Cumberland  B.,  Smith- 
land  H.,Ky 

Cumberland  Sound,  Fla. 
andGa 

Cumberland  Sound,  Ga.. 

Cumberland  Sound  to 
St.  Johns  B.  (water- 
way)  

Cumberland  Sbund  to 
St.  Simons  Sound,  Ga. 
(Inside  passage) 

Cummings  Cr.,  Md 

Cummings  Cr.,  Nebr 

Cunningham  Cr.,  Ohio. . 

Cunningham  Slough 

Cunningham  S 1  o  u  gh, 
Oreg 

Cundys  H.,  Me 

CuigerChau.,  Va 

Curies  Swamp  Cr.,  Va — 

Curlew  Cr.,  Fla 

Curlew  Cr.,  N.  Dak 

Currant  Bayou,  La 

Curratuck  Cr.,  Va 

Current  B.,  Ark.  and  Mo. 

Cnrrloman  B.,  Va 

Currituck  Sound,  N.  C. . 

Currituck  Sound  (Nor- 
folk H.,  Va.,  to  Albe- 
marle Sound,  N.  C, 
via) 

Curry  Bun,  Pa 

Curtis 

Curtis  B.,Md 

Curtis  Cr.,Ga 

Curtis  Cr.,  Md 

Cush  Cr.,  Pa 

Cushtng  Cr.,  Cal 

Cushtng  Cr.,  Pa 

Custer  Cr.,  Mont 

Customhouse  Bayou,  La. 

Cut  Bank  Cr.,  Mont 

Cutler  Bayou,  La 

Cutler,  Me 

Cutmaptlco  Cr.,  Md 

Cutoff  Bayou,  La 

Cut-off  Cr.,Va 

Cut  Off,  Fla 

Cut  Off,  Ga 

Cut  Off  Slough,  Cal 

Cutoff  Slough,  Wash 

Cut  B.,  Mass 

Cutshln  Cr.,  Ky 

Cuyahoga  B.,  Ohio 

Cypremort  Bayou,  La 

Cypress  Bayou,  La 

Cypress  Bayou,  La.  and 
Tex 

Cypress  Branch,  Md 

Cypress  Cr 

Cypress  Cr.,  Ala.  and 
Tenn 

Cypress  Cr.,  Ga 

Cypress  Cr.,Ind 

Cypress  Cr.,  La 

Cypress  Cr.,  Md 

Cypress  Cr.,  Tenn 

Cypress  Cr.,  Va 

Cypress  Isld.  Coulee,  La. . 

Cypress  Isld.  Pass,  La 

Cypress  Lake,  Ga 

Cyprleu  B.,  La 
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AA-275 887 

AA-322 850 

AA-239-a 878 

O-501-b 562 

O-501-O 562 

O-501: 636 

P-2 569 

O-501-a 561 

J-349 333 

GG-952 1032 

QQ-30 1461 

QQ-30-a 1485 

(■WW-2) 1617* 

WW-28 1615 

A-248 29 

L-22 411 

L-140 412 

P-326 571 

GG-776 1031 

S-578 686 

L-77 411 

Y-29 818,835 

K-117 374,395 

L-221 413 

L-173-1 436 

J-808 337 

(HH) 1072* 

J-1153 339 

O-107 633 

J-1156 : 339 

J-809 337 

TT-204. 1556 

J-760 336 

GG-638 1030 

S-233 683 

GG-482 1028 

S-350 684 

A-10 27 

J-93 331 

S-238 683 

1^51 411 

0-621 537 

0-495 536 

TT-90 1555 

TT-92 1566 

■WW-55 1615 

B-162 70 

DD-87 959 

QQ-26 1461,1481 

S-697 687 

S-14 681 

S-101 682 

S-810 688 

T-19 717,730 

J-452 334 

(HH) 1072* 

AA-216 860 

O-140 534 

0-263....... 635 

BB-22 891 

S-770 687 

T-2-P 717 

T-2-k 717 

J-1195 340 

AA-24 848 

L-161 412 

S-725 687 

S-§12 686 

0-476 536 

S-320 683 
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Dabob  B.,  Wasb 

Dadtna  B..,  Alaska 

Dadys  Cr.,  Minn 

Daf  itUu  B..  Alaska 

Dakll  B..,  Alaska 

Dakota 

Dakota  Ci.,  Minn 

Dakota  B.,  N.  Dak.  and 
S.Dak 

Dakota  (State) 

Dallas 

Dallas  Ct.,  Tenn 

Dallas,  Tex.,  District 

Dalles  Bapids 

Dall  B.,  Alaska 

Damariscotta  H.,  Me 

Damariscotta  B..  Me 

Dames  Quarter  Cr.,  Md. . 

Damnation  Cr.,  Cal 

Damrell  Cr.,  La 

Danby 

Dancing  Cr.,  Va 

Daniel  Cr.,Ky 

Daniels  Cr.,  Ala 

Daniels  Mill  Cr.,  Ga 

Daniels  Ft 

Dan  B.,Ta.  and  N.  C 

Danube  (The) 

Danvers  B.,  Mass 

Dapltan,  P.I 

D' Arbonne  Bayou,  La 

Darby  Cr.,  Ohio 

Darby  Cr.,  Fa 

Darby  B.,  Fa 

Darby s  Coulee,  La 

Darbys  Cr.,  N.  C 

Dardanelle,  Ark 

Dardenne  Isid 

Dargman  Cr.,  Va. 

Darlen  H.,  Conn. 

Darien  H.,  Ga 

Darlen  B.,  Conn 

Darien  B.,  Ga 

Dark  Cr.,  Ga 

Darker.,  Mo 

Dark  H.,  Me 

Dark  Head  Cr.,  Md 

Darling  Bayou,  La 

Darnells  Ft 

Darr  Branch,  Mo 

DasolB.,  P.I 

Daugherty  Cr.,  Md 

Dauphin  Isld.  B.,  Ala 

Dauphins 

Dauphins  Bapids 

Davenport 

Davenport  Cr.,  Fla 

Davidson  Cr.,  Tenn 

Davis 

Davis  B.,  Miss 

Davis  Branch,  Md 

Davis  Branch,  Mo 

Davis  Cove,  Me 

Davis  Cr.,Md: 

Davis  Cr.,  Mo 

Davis  Cr.,  Va. 

Davis  Cr.,  W.  Va 

Davis  Isld 

DawhoB.,  S.  C 

Dawson  Brancli,  Md 

Dawson  Cr.,  La 

Dawsons  Cr.,  N.  C 

Dawson  Lake,  Miss 

Dead  Cr.,  Ga 

DeadCr.,N.  C 

Dead  Horse  Cr.,  S.  Dak. . . 

Dead  Horse  Inlet,  N.  T 

Dead  Mans  Bar 

Deadmans  B.,  Fla 
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XX-48-a 1664 

XX-138 1656 

JJ-43 1234 

XX-234 1657 

XX-232 1657 

(QG-2) 1038* 

(HH) 1072*: 

JJ-63 1234 

GG-301 1027 

GG-301-a 1060 

(HH) 1072* 

(HH) 1072* 

AA-184 849 

T  (with  map)715,717 

(WW--2) 1617* 

XX-2I9 1657 

A-192 28 

A-186 28,47 

J-S3 331 

TT-202 1556 

T-2-W. 717 

(HH) 1073* 

K-244 375 

DD-287 961 

E-26 646 

0-336 635 

(HH) 1073* 

L-378 414,448 

(HH) 1073* 

B-93 69 

Yy-173 1686 

S-584 686 

X-40 785,811 

DD-468 962 

H-22 271 

1-54 313 

1-54 299,313 

S-723 687 

L-324 413 

Y-2-C 820 

(HH) 1073* 

K-226 374 

D-88 141,171 

0-229 534,550 

0-229-a 550 

0-229-0 651 

D-87 141 

0-229 534 

O-207 534 

GG-125 1026 

A-112 28 

J-1060 339 

S-73 681 

(HH) 1073 

GGJ-152 1026 

YY-103 1686 

J-53 331 

E-54 646 

(GG-2) 1038* 

(GG-2) 1038* 

(HH) 1073* 

P-244 571 

AA-162 849 

(CO) 909* 

fe-76 646 

J-1146 339 

0(3-39 1025 

A-159 28 

J-233 332 

J-477 334 

GG-1482 1036 

K-283 375 

EB-72 983 

(CC) 909* 

N-220 500 

J-276. 333 

S-105 682 

M-160 455 

X-16.., 785 

0-183 534 

Ii-329 413 

GG-832 1031 

P-100 216 

(HH) 1073* 

P-364 572 
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Deadmans  Bayou,  La S-239 683 

Dead B., Fla ;i P-45 569 

DeadB.,  Ga 0-217 ......634 

0-271 636 

DeadB., Mich LL-58. 1265 

Dead  Bun,  Md J-1106. 339 

Deal  Isld.,  Md. J-79. 343 

J-80. 343 

Dean  Br.,  Minn KK-101 1248 

DeanCr.,  Ga 0-211 534 

Dean  Cr.,  Mont G(3-594 1029 

DeanCr.,  S.C N-238 501 

Dean  Isid (HH) 1073* 

Deapolis (GG-2) 1038* 

Dearborn  B.,  Mont G(J-604 1029 

Debs  Inlet,  N.  T F-70 215 

De  Cade  Bayou,  La S-482 686 

Decatur (GG-2) 1038* 

Decatur,  Ala AA-18 855 

Deckers  Cr.,  W.  Va FF-6-a ...1003 

FP-13-a. 1012 

De  Claise  Bayou,  La S-541 686 

Deep  B.  and  Swan  Quar- 
ter B.,  N.  C.  (waterway).  M-37 459 

DeepB.,N.  C 11-39 464 

Deep     B.,     N.     C.-Swan 

Quarter  B.  (waterway). .  M-37 454 

Deep  Branch,  N.  C L-269 413 

Deep  Brook,  Mass B-42 69 

Deep  Cove,  Md J-480 334 

Deep  Cr.  Branch,  Elizas 

bethB.,Va 1^181 439 

Deeper.,  Del J-123 332 

Deeper., Fla P-34 569 

P-69 669 

P-74 569 

Deeper.,  Ga... 0-139 534 

Deeper., Iowa GG-270 .1027 

Deep  Cr.,  Kans 0(^-1373 .1035 

DeepCr.,Md J-292 333 

J-1069. v.. .339 

J-1200 340 

Deep  Cr.,  Mont. GG-534 ...1029 

Deeper.,N.  C L-284 413 

L-391 414 

M-4 j.464,457 

M-132 465 

M-263 456 

M-273 466 

N-62 499 

Deep  Cr.,  N.  Dak GG-764 .1031 

Deeper., Fa J-608. 336 

J-784 1...337 

J-922. 338 

DeepCr.,Va K-185 374 

K-208 374 

K-263 376 

L-107 412 

L-m 412 

DeepB (WW-2) 1617* 

Deep  B.,  Conn D-39 141 

Deep  A.,  Mont GG-543 1029 

DeepB.,N.e M-318 456 

Deep  B.,  N.  C.,  Beeves  Ft. 

to  La  Grange M-305-d 490 

Deep  B.,  Wash. WW-68 1615 

■WW-68-b 1652 

Deep  B:,  Wash.,  includ- 
ing   Skamokawa    and 

Crooked  Bs WW-OS-a 1652 

Deep  Bun. (CC) 909* 

Deep  Bun,  Md. J-1095 339 

J-1128. 339 

J-1149 339 

Deeps  (The),  Va L-27 411 

Deep  Swamp  Branch,  X. 

C L-336 413 

Deep-water  H.  at  Harbor 

Isld.,  Aransas  Pass,  Tex.  U-67-b 772 

Deepwater  Slough,  Cal . . .  TT-29 1655 

Deer  Cr.,  Colo GG-1091 1033 

Deer  Cr.,  Fla P-22 569 

DeerCr.,  Ga 0-374 636 

Deer  Cr.,  Kans GG-1391 1036 

GG-139a 1036 

DeerCr.,Md. J-924 338 


tSeep.  1695] 


PINDIKG  LIST,  EIVEBS  AND  HASBORS. 


1Y19 


Deer  Cr.,  Miss 

Deer  Ct^  Mo 

Deer  Cr.,  Nebr 

DeerCr.,N.C 

DeerCi.,  Oblo 

Deer  Cr.,  Pa 

DeerCr.,  Wyo 

Deer  Isld.  Slough 

Deer  Isld.  Slougb,  Oreg. . . 
Deer  Isld.  Tborougbtare, 

Me 

Deer  Lake 

Deer  Park. 

Deer  B.,  Ala 

Deer  B.,  Minn 

Deertall  B.,  Wis 

Defeated  Cr.,  Ky. 

Defeated  Cr.,  Tenn 

De  Grays  Bayou,  La 

Delamars  Cr.,  N.  C 

Delano  Cove,  Me 

De  Laroche  Cr..  Ga 

Delaware  and  Chesapeake 

Canal,  Del.  and  Md 

Delaware  and  Baritan 
Canal,  X.J 

Delaware  B.,  Crow  Shoals, 
N.J. 

Delaware  B.,  Del.  and 
N.J. 

Delaware  B.,  Del.  (harbor 
of  refuge) 

Delaware  B.,  Del.  (ice  har- 
bor at  head  of) 

Delaware  B.,  Del.,  Lewes, 
Pier..... 

Delaware  B.  to  Chln- 
coteague  B.  (inland 
waterway  between) 

Delaware  B.  to  Behoboth 
B.,  Del.  (inland  water- 
way)  

Delaware  Break'r,  Del 

Delaware  Break'r  H.  and 
Delaware  B.  and  B. 
(wrecks,  removal  of) 

Delaware  line  (through 
Worcester  Co.,  Md.)  to 
Chincoteague  Inlet,  Ta. 
(canal) 

Delaware  E.  at  Sewer 
Shoal,  N.J 

Delaware  B.,  Del.,  Listons 
TreePt 

Delaware  B.,  Del.,  Beedy 
Isld 

Delaware  B.,  Lalor  St., 
Trenton,  N.  J.,  to  upper 
B.B.br 

Delaware  B.,  near  Bor- 
dentown,  N.  J 

Delaware  B.,  New  Castle 
H.,Del 

Delaware  B.,  N.  J.  and 
Del 

Delaware  B.,  N.  T.,  N.  J., 
and  Pa.,  at  or  near  the 
mouth  of  Neversink  B.. 

Delaware  B.,  N.  T.,  Pa., 
N.  J.,  and  Del 

Delaware  B.,  Pa.,  Chester 
H 

Delaware  B.,  Pa.,  Marcus 
HookH 

Delaware  B.,  Perriwig  Bar, 
Pa.  and  N.J 

Delaware  B.,  Philadelphia 
to  the  sea.  Pa.,  N.  J.,  and 
Del 

Delaware  B.,  Philadel- 
phia, Fa.,  to  Trenton, 
N.J 
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3:-23 786,794 

0(3-1497 1036 

Ga-1514 1036 

00-922 1032 

GG-1129 1034 

M:-284 466 

DD-472 962 

J-801 337 

GG-1062 1033 

(WW-2) 1617* 

WW-24 1616 

A-85 27,37 

(HH) 1073* 

(HH) 1073* 

B-60 : 646 

KK-88 1248 

KK:-36 1247 

DD-129 960 

AA-299 850 

S-394 684 

M-202 455 

A-162 28 

O-507 536 

1-60 317 

J-535 335 

0-36-a 260 

H-23-0 293 

H-2 271 

1-29 299 

H-2S-d 293 

H-3-f 281 

H-23-lD 292 

I-79-a. 326 

I-76-a. 325 

H-23 271,290 

H-23-a. 290 

H-3-e 281 

I-80-a. 328 

H-3-0 287 

H-3-g. 282 

H-3-h. 282 

H-3-P P.....2S7 

H-3-m 286 

H-3-i 282 

1-41 299 

H-3-q 287 

H-3 271 

H-3-k 284 

H-3-i 283 

H-3-n. 286 

H-&-0 278 

H-»-a 281 


Delaware  B.,  Trenton  to 
mouth,  N.  J.,  Pa.,  and 
Del 

Delaware  E.  (wreck  re- 
moval)  

Delaware  to  Chesapeake 
(Bs.)  (ship  canal  sur- 
veys)  

Delaware  to  Sharptown 
Canal,  N.J 

Delaware  Bun,  Pa 

Delcambre  Canal,  La 

Delegal  Cr.,  Ga 

De  la  Flatta  E.,  P.  B 

DelphCr.,  Md 

Delphi,  Ind 

De  Large  Bayou,  La. 

Delta  Pt 

Delta  E.,  Alaska 

Delta  (The) 

De  Mar  Bayou,  La 

DemassvUle 

Dcmeries  Cr.,  Ga 

Demopolis,  Ala.  (below), 
Tombigbee  B.  (mainly 
maintenance  and  lock 
and  dam  construction). 

Demopolis  to  Columbus, 
Ala.  and  Miss.,  Tom- 
bigbee B 

Denmark  Isld 

Dennis  Cr.,  Md 

Dennis  Cr.,  N.  J 

Dennys  B.,  Dennysville, 
Me 

Denstords  Crossing 

Dent  Bun,  Pa 

Dennysville,  Me 

Depere  H.,  Wis 

Depot  Slough,  Oreg 

Des  Acadiens  Bayou,  La. . 

Des  Allemands  Bayou, 
La 

Des  Amoreaux  Bayou, 
La 

Des  Cannes  Bayou,  La 

Deschutes  E 

Des  Chutes  E.,  Oreg 

DCS  Chutes  E.,  Wash 

Des  Families  Bayou,  La. . 

Des  Glalses  Bayou 

Des  Moines 

Des  Moines  Eapids 

Des  Moines  E 

Des  Moines  E.,  Iowa,  Wis. 
Des  Moines  B.,  Iowa 

De  Soto  Bayou,  Fla 

Des  OiMse  Bayou,  La 

Des  Peres 

Des  Plahies  E 

Des  Plalnes  B.,  Ill 

Des  Saules  Bayou,  La 

De  Soto 

Detour  Passage,  Mich 

Detroit  H.,  Wis 

Detroit,  Mich.,  District. . . . 

Detroit  E.,  Mich 

Detroit  E.,  Mich.,  Grosse 
Pointe 

Devlew  Bayou,  Ark 

Devil  or  Battlesnake  Cr., 
Mont 

DevUB.,Mich 

Devils  B.,  La 

Devils  Bend 

Devils  Cr.,  La 

Devils  Fork,  W.  Va 

Devils  Gut,  N.  C 

Devils  Isld 

Devils  Lake,  N.  Dak. 
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H-3-b 273 

H-3-e , 281 

T-53S-a 361 

I-43-a. 309 

J-719. 336 

S-713 687 

O-109 534 

YY-27 1685 

J-944 338 

BB-23 898 

S-471 685 

(HH) 1073* 

XX-200 1656 

(HH) 1073* 

S-433 684 

(WW-2) 1617* 

0-173 534 

E-23-d 655 

E-23-e 655 

(HH) 1073* 

J-llSl 332 

1-31 299,305 

A-7 27 

(HH) 1073* 

J-789 337 

A-7 27 

MM-15H5 1315 

W-50 1593 

S-118 682 

S-374. 684 

S-400 684 

S-759 687 

(WW-2) 1617* 

VV-EO 1593 

XX-63 1655 

S-362. 684 

S-573 686,703 

(HH) 1071* 

(HH) 1073* 

(HH) 1073* 

(HH) 1073* 

JJ-68 1234 

JJ-68 1243 

JJ-68-b 1243 

P-311 571 

S-544. 686 

(HH) 1073* 

(HH) 1073* 

JJ-9 1234 

NN-l-o 1353 

NN-7 1349 

S-372. 684 

(HH) 1073* 

PP-22 1419 

MM-23-a 1317 

PP  (with  map). 1417 
1419 

PP-105 1420,1452 

PP-109 1420 

PP-105-a. 1452 

PP-105-b 1455 

Y-26 818 

GG-601 1029 

PP-61 1419 

S-427. 684 

(WW-2) 1617* 

S^12. 688 

EE-29 983 

L-396 414 

(HH) 1073* 

KK-186-a 1259 
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DevUs  B.,  Tex j.. 

Devil  Track  B.,  Minn 

Dewatto  B.,  Wasb 

Deweese  Cr.,  Wyo 

De  West  Bayou,  IM 

DeWltt 

Dexter  H.,X.T 

Dismal  Swamp  Canal,  N. 
C.  and  Va 

Dismal  Swamp  Canal, 
Va.  (waterway  connect- 
ing wltb  sounds  of  N. 
C.) 

Diamond  Bluff 

Diamond  Crossing 

Dlsunond  Fork,  Ga 

Diamond  H.,  Hawaii 

Diamond  Isid 

Diamond  Beef,  X.  T 

Dlascond  Cr.,  Va 

Dick  Branch,  Ga 

Dick  Branch,  Md 

Dickeys  Isid 

Dickinson  B.,  Md 

Dickinson  Bayou,  Tex 

Dickinsons  Cr.,  Ga 

Dicks  Cr.,  Mo 

Dicky  E.,  Wash » 

Dlelasac  B.,  P.  I 

Difficult  Cr.,  Va 

Dlggons  Cr.,  N.  C 

DlgoUorlnB.,P.I... 

DUlard  Cr.,  N.  C 

Dillon  Cr.,  Mo 

D'Inde  Bayou,  La 

Dingalan  B.,  P.  I 

Dingus  Bun,  W.  Va 

Dlppingpond  Bun,  Md. .. 

DipsCr.,N.C 

Disappointment  Slough, 
Cal 

Dismal  Cr.,  Va 

Dismal  Swamp  Canal,  N. 
C 

Dismal  Swamp  Canal,  Va. 

DltchCr.,  X.  C 

Ditchers  Cove,  Md. 

Divide  Cr.,  Iowa 

Dlvldhig  Cr.,  Md 


Dividing  Cr.,  N.  J 

Dividing  Cr.,  Va 

Division  Cr.,  N.  J 

DlxCr.,Ky 

Dixon  Branch,  La 

Dixon  Cr.,Md 

Dixon  Cr.,  Tenn 

Dixons  Cr.,  X.  C 

Dixon  Quarry 

Doboy  Bar,  Ga 

Doboy  Sound,  Ga 

Doboy  to  Sapelo,  Ga.  (in' 

side  route) 

Docewallips  B.,  Wash 

Dock  Cr.,  Mass 

Dockery  Cr.,  Va 

Doctors  Bayou,  La 

Doctors  Cr.,  N.  J 

Doctors  Lake,  Fla 

Doctors  Pass,  Fla 

Doddslsld 

Dodge  City,  Kans 

Doe  Cr.,  Tenn 

Doe  Lake,  Ga 

Doe  Bun,  Pa 

Doe  B.,  Tenn 

Dog  Cr.,  Kans 

DogCr.,  Mo , 

Dog  Cr.,Mont 

Dog  Ears  Cr.,  S.  Dak 

Dog  Isid.  H.,  Fla 


Page. 

U-75 735 

LL-8 1265 

XX-61 1665 

GG-1017 1033 

S-474. 685 

(GG-2) 1038* 

ER-59-b 1633 

L-173-P 439 

L-173-0 438 

(HH) 1073* 

(WW-2) 1617* 

0-45 633 

YY-44 1685 

(HH) 1073* 

E-17 184 

L-126 412 

0-434 636 

J-891...W 338 

(HH) 1073* 

J-313 333 

U-28 735,746 

0-177 534 

GG-217 1026 

XX-36 1655 

YY-90 1686 

L-377 414 

L-394 414 

YY-89 1686 

L-300 413 

GG-235 1027 

S-856 688 

YY-92 1686 

EE-45 983 

J-1C96 339 

M-50 454 

UU-42 1577 

DD-277 961 

L-271 413 

L-182 412 

L-173-11 438 

M-129 455 

J-424. 334 

GG-249 1027 

J-33 331 

J-390. 334 

J-1196 340 

J-316 352 

1-34 299,306 

K-146 374 

G-8 247 

DD-10 9S9 

S-94. 682 

J-328 333 

AA-300 850 

M-nO 465 

(HH) 1073* 

0-229-b 560 

0-229-c 651 

O-210 :..534 

O-210-a 549 

fX-49 1666 
-179 70 

1^86 414 

S-662 686 

H-7 271 

P-29 569 

P-219 570 

(GG-2) 1038* 

Y-2-0.. 820 

AA-29 848 

AA-267 860 

0-474 536 

J-858 337 

AA-134 849 

GG-1386 1035 

GG-1397 1036 

GG-1501 1036 

GG-606 1029 

GG-566 1029 

GG-898 1032 

Q-16 611,613 


Dog  Keys  Pass,  Miss 

Dog  B.  (above  mouth  ot), 

Pascagoula  B.,  Miss 

Dog  B.,  Ala, 

Dog  B.,  Ala.  and  Miss 

Dogtooth 

Dogtooth  Cr.,  ]V.  Dak 

Dogue  Cr.,  Va 

Dogwood  Branch,  Md 

Dogwood  Bun,  Md 

D'01ivesB.,Ala 

Dollar  Bayou,  La 

Dollibers  Cove,  Mass 

Domlngos  Cr.,  Cal 

Dona  B-.,  Fla 

Donaldsonville 

Donaldsonville,  La.,  to  the 
Bio  Grande,  Tex.  (in- 
land waterway),  via  Ver- 
milion B.,  La.,  etc 

Donegal  Cr.,  Fa 

Donlgan  Branch,  Ky 

Doodletown  Bight,  N.  T. . 

Doolans  Slough 

Dorcheat  Bayou,  La 

Dorchester  B.,  Mass 

Dorsey  Cr.,  Md 

Double  Bayou 

Double  Bayou,  La. 

Double  Bayou,  Tex 

Double  Br.  Branch,  Md... 

Double  Cr.,  N.  J 

Dough  Cr.,N.C 

Dougherty  Branch,  Mo... 
Dougherty  Slough,  Oreg. 

Doughty  Fork,  Ohio 

Douglas  Cr.,  Colo 

Douglas  Cr.,  X.  Dak 

Douglas  Cr.,  Wyo 

Doullut  Canal,  La 

Douiiuts  Canal,  La 

Dover  Cr.,Ga 

Dover,  Tenn 

Doves  Cr»  Md 

Dovetail  Cr.,Mont 

Downer  Cr.,  Kans 

DowningsPt 

Dowagiac  B.,  Mich 

Doxies  Cr.,Mo 

Doyles  Bayou,  La 

Drainage  Canal,  La 

Drakes  B.,  Cal 

Drakes  Cr.,La 

Drakes  Fork,  Ohio 

Draughans  Bayou,  La 

Drennon  Cr.,  Ky 

Dresbach 

Dresser  Canal,  La 

Drews  Prairie 

Driftwood  Branch,  Fa 

Drlscoll  Slough,  Oreg 

Drlscolls  Slough 

Drowning  Cr.,  Ky 

Drum  B.,  La.-. 

DrumB.,  Va 

DrumCr.,N.C... 

Drum  Inlet,  N.C 

DrummondsCr 

Drummore  B.,  Me 

Drum  Pt.  Cove,  Md 

Drum  Ft.  Cr.,  Va 

Drury  Bun,  Pa 

Drurys  Landing 

Dry  Cr.,  Ala 

Dry  Cr.,  Colo 

DryCr.,  Ga 

Dry  Cr.,  Iowa 

Dry  Cr.,  Kans 

Dry  Cr.,La. 


Page. 
R-8S 646 

R-63-d 667 

E-49 646 

IMS 646 

(HH) 1073* 

GG-780 1031 

£-94 373 

K-201..... 374 

J-541 335 

J-lllt 339 

E-10 646 

S-656 686 

B-106 70 

TT-169. 1656 

P-273 571 

(HH) 1073* 

S-696:^ 709 

S-696-b 709 

TT-38-g 759 

J-580 336 

DD-60 .959 

E-68 177 

(HH) 1073* 

X-48 ;..813 

B-132 70,92 

J-1236 340 

(HH) 1073* 

S-126 682 

S-241 683 

U-9 736,738 

1-18 331 

1-8 299,301 

11-21 464 

GG-194 1026 

VV-«5 1593 

DD-398 962 

GG-UOO 1033 

GG-401 1028 

GG-1046 1033 

S-328 683 

S-302 683 

0-463 636 

AA-239 878 

J-973 .'-..338 

GG-n671 1029 

GG-1331 1035 

(GG-2) 1038* 

00-11 1377 

GG-120 1026 

S-98 682 

8^84 685 

TT-132 1556,1568 

S-826 688 

DD-426 962 

S-88 682 

DD-5 969 

(HH) 1073* 

S-425 684 

S-430.. 684 

(HH) 1073* 

J-782. 337 

WW-ie 1615 

(■WW-2) 1617* 

DD-IO 959 

S-167 682 

J-4 331 

M-128 455 

M-226-a 471 

P-18 569 

A-237 29 

J-67 331 

J.y-175 412 

J-769 336 

(HH) 1073* 

AA-49 848 

GG-1088 1033 

O-130 634 

0-135 634 

O-150 534 

GG-2r9 1027 

GG-1282 1035 

GG-1286 1035 

8-260 683 

S-S31 688 
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Dry  Ct.,  Ohio.... 
Dry  Cr.,  S.  Dak.. 


Dry  Cr.,  S.  Dak.,  North 
and  South  Branches 


Dry  Cr.,  Wash. 
Dry  Cr.,  W.  Va.. 
Dry  Fork,  Ky.. 
Dry  Fork,  Mo... 


Dry  Fork  of  Loutre  B., 
Mo 

Dry  Fork,  W.  Va.  and  Va. 

DryBun,  S.  Dak 

Dry  Straits,  Alaska 

Dry  Wood  Cr.,  Mo.  and 
Kans 

Dublgnoms  Cr.,  Ga 

Du  Bois  Cr.,  Mo 

Dubuque 

Duckabush  B.,  Wash 

Duck  Cr 

Duck  Cr.,  Del 

Duck  Cr.,  Ekans 

Duck  Cr.,  Mass 

Duck  Cr.,  Mont 

Duck  Cr.,  N.J 

DuckCr.,]V.C 


Duck  Cr.,  Ohio 

DuckCr.,S.C 

Duck  H.,  Mass 

Duck  Isld.  H.,  Conn. 
Duck  Ft.  Cove,  Md.. . 

Duck  B.,  Conn 

Duck  B.,  Tenn 


Duck  Slough,  Cal 

Duck  Trap  H.,  Me.. . . . 


Duffs  Bar 

DuflyCr.,Md. 

Dugdemona  Bayou,  La... 

Dugdemona  B.,  I/a 

Duherts  Cr.,  Ga 

Duhuy  Bayou,  I.a 

Dukeharts  Cr.,  Md 

Dulac  Bayou,  La 

Dulaney   Valley  Branch, 

Md 

Duluth  H.,  Minn 

Duluth,  Mtnn.,  District... 

Duluth  -  Superior     H., 
Minn,  and  Wis 

Dumaguete,  P.  I 

DumanguUas  B.,  P.  I 


Page. 

DD-418 962 

GG-341 1027 

GG-874 1032 

GQ-342 1027 

Ga-343 1027 

XX-60 1655 

EE-111 984 

DD-138 960 

GG-15 1025 

GG-182 1026 

GG-44 1025 

DD-305 961 

GG-312 1027 

XX-122-a 1679 

GG-1492 1036 

0-448.. 636 

GQ-1548 1037 

fHH) 1073* 

XX-50 1655 

fHH) 1073* 

1-65.... 296 

1-63 318 

GG-1227 1034 

B-204 70 

GG-S35 1029 

H-9 271 

M-72 454 

M-169 455 

DD-340 961 

N^105 499 

B-206 70 

D-41 141,153 

J-204 332 

D-27 141 

AA-227 850,877 

AA-18 855 

TT-95 1655 

A-140 28,42 

A-141 42 

(CC) 909* 

J-519 335 

X-44 812 

X-44 785,812 

0-133 634 

S-187 682 

K-64 373 

S-468 685 


LL-18-b ;.1272 

LL  (with  map).  .1263 
1265 

LL-18 1265,1271 

LIr-18-g. 1276 

YY-129 1686 

YY-166 1686 


Dtunanjug,  P.  I 

Diuubolne 

Dumf  oundllng  B.,  Fla 

Dunbars  Cr.,  Ga 

DunbarsCut,  Ga 

Duncan  Cr.,  Mo : . . . 

Duncan Cr.,N.  C 

Diincan  Cr.,  Wis 

Duncans  Bun,  Ohio 

Duncan  Slough,  Oreg 

Dun  Cove,  Md. 

Dundee 

Dundee  Cr.,Md : 

Dung  Cr.,  Md 

Dungeness  B.,  Wash 

Dunkard  Cr.,  Feu  and  W. 

Va 
Dunkirk  H.;  N.T ." '. '. '. '. '. '. '. '. 

Dunlap  Cr.,  Ohio 

Dunlaps  Cr.,  Mo 

Dunlelth 

Dunloup  Cr.,  W.  Va 

Dunn  Barr  Bayou,  La 

Dunning  Cr.,Pa 

Dunnock  Slough,  Md 

Dunn  Spring  Cr.,  Mo 

Dunns  Cr.,  Fla 

Duncan  Bock,  Strait  of 

Juan  de  Fuca,  Wash 

DuPageB.,IU 

Dupline  Cr.,  Ga 

Dupont  Bayou,  La 

Dupre  Bayou,  La 

Dupuyer  Cr.,  Mont 

DurdlnCr.,Md 

DurellCr.,  Pa 

Durhams  Cr.,  N.  C 

Durhams  Estuary,  X.  C. 

Dutch  Bayou,  La. 

Dutch  Kills,  N.  T 

Dutchman  Cr.,  S.  C 

Dutchman  Isld 

Dutchmans  Cr.,  N.  C 

Dutch  Slough,  Cal 

DuvallCr.,  Md 

Duvalls  Cr.,Md 

Duwamish  B.,  Wash. 

Duxbury  B.,  Mass 

Duxbury  Beach  and  H., 

Mass 

Dyer  Cr.,  Va 

Dyers  B.,  Me. 

Dyers  Branch,  Mo 

Dyers  H.,  Me. 

DyesCr.,  Ga 

Dymers  Cr.,  Va 


Page. 

YY-125 1686 

(HH) 1073* 

P-161 570 

O-430 536 

O-404 536 

Ga-1518 1037* 

M-210 455 

KK-41 1247 

DD-434 962 

VV-39 1593 

J-352 333 

(GG-2) 1038* 

J-1053 339 

J-IU 332 

XX-45 1655 

rr-8 1003 

ER-9 1493,1498 

DD-362 962 

GG-64 1025 

(HH) 1073* 

EE-79 983 

S-314 683 

J-877. 337 

J-224 332 

GG-1649 1037 

P-16 569 

P-71 669 

XX-39-a 1663 

JJ-10 1234 

NN-8 1349 

0-213 534 

S-143 : 682 

S-348 684 

S-148. 682 

GG-487 1028 

J-490. 334 

J-689 336 

M-99 465,464 

N-99 464 

S-120. 682 

F-113 216 

N-133 600 

(HH) 1073* 

M-326 456 

UU-7 1677 

J-1246 340 

J-1209. 340 

XX-73 1655,1671 

B-161 70 

B-160 70,96 

K-261 375 

A-32 27 

GG-59 1025 

A-34 27 

0-252 635 

K-158 374,398 


Eagle  Cr.,Ky 

Eagle  Cr.,  Nebr 

Eagle  Cr.,  Ohio 

Eagle  Cr.,  Mont 

Eagle  Cr.,  Tenn. 

Eagle  Cr.,  Wash 

Eagle  Feather  Cr.,  S.  Dak. 
Eagle  H.,  Mich. 

Eagles  Nest  Cr.,  S.  Dak. .. 

Eagle  Pt. 

Eagle  B.,  Wis 

Eajardo  B.,  P.  B. 

EarleCove,Md 


EarleCr.,Md 

Easer  Branch,  Md 

EastB 

East  B.  Bayou,  Tex    

East  B.  Bayou,  Tex.,  in- 
cluding channel  across 
HannasBeel 

EastB.,  Fla 

East  B.,  Fla.  and  Ala 


E. 

DD-192 960 

GG-931 1032 

DD-486 963 

GG-473 1028 

AA-26 848 

XX-53 1655 

6G-791 1031 

LL-36 1265 

LL-36. 1286 

GG-890 1032 

(HH) 1073* 

KK-22. 1247 

YY-5 1685 

J-427 334 

J-438 334 

J-437 334 

K-66 373 

(HH) 1073* 

U-8 735 


U-8.. 
Q-39. 
Q-41. 


.737 
.611 
.630 


EastB.,  La S-231.. 


East  Boothbay  H.,  Me 

East  Boston  Chan.,  Mass. 

East  Bottoms 

East  Branch,  Md 


East  Branch,  Mont 

East  Branch,  N.  Dak 

East  Branch,  Olentangy 

B.,Ohlo 

East  Branch,  Pa 


East   Branch,    Stamford 

H.,Comi 

East  Chester  Cr.,  N.  T. ... 
East  Cote  Blanche  B.,  La. 
EastCr.,Vt 

East  Dennis,  Mass 


A-194 

B-117..... 
(GG-2).... 
J-967 

28,47 

70,89 

1038* 

338 

J-U30 

339 

GG-4I7... 
GG-615... 
GG-394... 

DD^59... 
J-660 

1028 

1029 

1028 

962 

335 

J-632 

335 

J-«42 

335 

J-708....'.. 

336 

J-916 

338 

D-93 

141 

E-15 

...177,182 

S-674 

687 

E-104 

178 

E-106 

178 

B-194 

....70.100 

1*7^^     INDEX  to  EEP6llTfi,  cmEE'  OF  ENGINEEES,  tr.  S.  ARMY,  1866-1912. 


EastDubnque 

East  Elm  Ci.,  S.  Dak 

Eastern  Brancli,  D.  C 

Eastern    Brancb,    Iiynn- 

baven  B.^  Va 

Eastern  Braneb,  Me 

Eastern  B.,  MA-. 

Eastern  Braneb,  Va 

Eastern  Cban.,  Me 

Easterns.,  Me 

Esist  Fork,  Alaska 

East  Fork,  Canadian  B., 

Colo 

East  Fork,  Iowa  and  Mo.. 

East  Fork,  La 

East  Fork,  Md 

East  Fork,  Miss.,  Tom- 

bigbee  B 

East  Fork,  Mo 

East  Fork,  Mont 

East  F6rk,  Oblo 

East  Fork,  Fa 

East  Fork,  S.  Dak 

East  Fork,   Twelve  Pole 

Cr.,W.Va 

East  Galveston  B.,  Tex 

East  Galveston  B.  to  Fort 

Artbur,     Tex.     (biland 

waterway) 

Eastbams  Cr.,  X.  C 

East  Haven  B.,  Conn 

East  Hog  Braneb,  La 

East  Hoquiam  B.,  Wasb. . 

East  Lake,  N.  C 

Eastlake  Slougb,  Cal 

East  Lynne  Cr.,  Va 

East  Macbias  B.,  Me 

East  Missouri  Cr.,  Kans. . 

Eastmost  R.,  X.  C 

East      Neebisb      Cban., 

MIcb 

East     Nisbnabotna     B., 

Iowa 

East  Nodaway  B.,  Iowa.  -  ■ 

Easton  Ft.  H.,  Md 

East  Pass,  Fla. .: 

East  Pass,  La 

East  Pearl  B.,  Miss 

East  Penobscot  B.,  Me 

Eastport 

Eastport  H.,   Me.,   Friar 

Boads 

Eastport,  Micb.  (near) — 
East  Bockaway  Cr.,  N.  T. 
East  Bockaway  Inlet,  N 

T 

East  B.,  Conn 

East  B.,  Fla 

EastB.,  Ga 

East  Kock  B.,  Iowa  and 

Minn 

East  B.,  Mass 

EastE.,N.T 

EastB.,  Ta 

East  B.,  W.  Va.  and  Va. .. 

EastB.,  Wis 

East  St.  Louis 

East  St.  Louis,  111 

East  Soldier  Cr.,  Iowa 

Eastmans  Cr.,  N.  C 

East  Thomaston  H.,  Me.. 
East  Twin  B.   (see  Two 
Bs.,  Wis.). 

East  Twin  B.,  Wis 

Bast  Wing  Cr.,  Mo 


Page. 

(HH) 1073* 

GG-829 lOSl 

K-46-0 378 

L-211 412 

A-168 28 

J-359 333 

K-175 374 

K-179 374 

L-193 412 

A-102 28 

A-224 28 

XX-217 1656 

G(J-1042 1033 

GG-140 1026 

S-78 681 

J-465 334 

E-34 646 

0(3-121 1026 

G{}-164 1026 

GGi-170 1026 

GQ-lSl 1026 

GG-413 1028 

GG-677 1030 

GG-708 1030 

GG-741 1030 

DD-348 961 

DD-475 962 

J-777 336 

G.G-296 1027 

BE-6 983 

U-6 735 

17-7 735 

M-118 455 

D-55 141,156 

S-60 681 

XX-21 1655 

M-16 454 

TT-173 1556 

I/-365 414 

A-15 127 

GG-1183 1034 

L-351 414 

PP-15 1419 

GG-246 1027 

GG-237 1027 

J-323-a 354 

P-353..... 571 

Q-17 613 

ll-98-llll 647 

E-109 647 

E-97 646 

A-90 27 

(GG-2) 1038* 

A-4 27 

00-55-b 1411 

I'-73 215,229 

r-70 215 

D-50 141 

Q-8 611 

0-443 636 

GG-281 1027 

(Ml 107 

E-17 177,184 

E-17-a 187 

r-3 215 

K-265 375 

EE-84 983 

MM-23 1297 

(HH) 1073* 

il-5 1229 

Ga-262 1027 

M-216 455 

A-155-b 46 

MM-28 1297 

GG-67 1025 


Eaton  Cr.,  Fla 

Eau  Claire  B.,  Wis 

Ebenecook  H.,  Me 

Ebenezer  Cr.,  Ga 

Ebey  Slougb,  Wasb 

EcboB.H.,N.T 

Eckeeconree  Cr.,  Ga 

Ecklcby  Cban.,  Va 

Econlockbatcbee  B.,  Fla.. 

Economy 

Ecorse  B.,  Micb 

Eddy  Cr.,Ky 

Edenton  B.,  N.  C 

Edenton  H.,  N.  C 

Edgartown  H.,  Mass 

Edgar  Cove,  Md 

Edgard 

EdgeCr.,  Md 

Edinbnrg  'and  Jackson 
(Pearl  B.,  Miss.,  be- 
tween)  

Edinburg  to  Cartbage, 
Pearl  B.,  Miss 

Edinburg  to  Lake  Bum- 
side,  Pearl  B.,  Miss 

EdistoB.,  S.  C 

Edisto  B.,  S.  C,  Nortb 
Fork 

Edisto  B.,  S.  C,  Soutb 
Fork 

Edisto  B.,  S.  C,  Nortb 
and  Soutb  Forks  - . ; — 

Edmonds  H.,  Wasb 

Edwards  B 

Edwards  B.,  Ill 

Eek  B.,  Alaska 

Eel  Pond,  Mass 

Eel  B.,  Cal 

Eel  B.,Ind 

Eel  B.,  Mass 

Eggemoggln  Beacb,  Me. . 

Egg  H.  Inlet,  N.  J 

Egyptian  Levee 

Eigbteen  Mile  Cr.,  X.  T. . . 

Eigbteen  Mile  Cr.,  W.  Va. 

EigbtmileBar 

EigbtmUe  Cr.,  Mbin 

Eigbtmile  Cr.,  S.  Dak 

Eigbtmile  Isld 

Eigbtmile  B.,  Conn 

Elbow  Bayou,  La 

Elbow  Braneb,  Md 

Elberts  Cove,  Md 

Elbow  Cr.,  Fla 

ElEstero,  Cal 

Eleven    Points    B.,    Ark. 

and  Mo 

Ell  Cove,  Md 

Eliza 

Elizabetb     B.,      Eastern 

Braneb,  X.  C,  to  Lynn 

Haven  B.,X.C 

Elizabetb  B.,  X.  J 

Elizabetb  B.,N.C 

Elizabetb  B.,  Va 

Elizabetb  B.,   Va.,   Deep 

Cr.  Braneb 

Elizabeth  B.,  Va.  (Soutb 

Braneb) 

Elizabetb  B.,  Va.  (Soutb- 

ern  Braneb) 

Ellzabetbtown,  111 „ 

Eliza  Pt 

Elk  Cr.,  Cal 

Elk  Cr.,  Kans 

Elk  Cr.,  Minn 

Elk  Cr.,  Mont 


Page. 

P-54 569 

KK-9 1247 

KK-31 1247 

KK-55 1247 

A-201 28 

0-74 533 

XX-84 1655 

E-U 177,181 

E-ll-a 182 

0-379 536 

L-37 411 

P-64 569 

(CO) 909* 

JPP-111 1420 

AA-318 850 

AA-239 878 

I/-296 413,442 

L-296 .442 

C-29 107,113 

C!-30..... 107,113 

J-341 333 

(HH) 1073* 

J-336 333 

E-98-e 676 

E-98-1 m 

R-98-g 677 

N-219 500 

N-219-a..-. 525 

N-225 500 

N-219-b 526 

N-219-d 526 

N-233 500 

N-219-C 526 

XX-78-b 1672 

(HH) 1073* 

JJ-17 1234 

XX-169 1656 

&-21 107 

TT-171 1556,1569 

BB-28 891 

BB-32 891 

B-170 70 

A-76 27 

1-19 299 

(HH) 1073* 

ER-12 1493 

RR-29 1493 

EE-154 984 

(CC) 909* 

kK>-145 1248 

GCJ-830 1031 

fCC) 909* 

D-SO 141,163 

S-107. 682 

J-936 338 

J-337. 333 

P-119 570 

SS-25-b 1551 

Y-34 818 

J-1171 339 

(HH) 1073* 

Ir-207-o 440 

(3-30 247,256 

M.^27 456,494 

L-173 412,429 

3>-181 439 

I^173-e 433 

L-173-1 436 

(CC) 909* 

(HH) 1073* 

TT-205. 1556 

GG-1223 1034 

KK-65 1247 

GQ-^79 1029 

GCW85 1029 
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ElkCr.,Nebr 

I!lkCT.,Fck..> 

Eik  Cr.,  Pa.  and  Ohid. 

Elk  Cr.,  S.  Dak 

ElkCr.,  Tcnn 

ElkCr.,Va 

ElkCr.,W.Va 

Elk  Fork,  Ky 

Elk  Fork  S.,  Mo 

Elk  Fork,  W.  Va 

Elkbiart  R.,  Ind 

ElkhoinCr 

ElkJiom  Cr.,  Ky. 

Elk  Horn  Cr.,  Mont.. . 

Elkhom  Cr.,  Pa 

ElkhomCr.,  W.  Va... 

Elkbom  Cr.,  Wye 

Elkborn  K.,  Nebr. 

Elk  Ft 

Elk  Fiairle  Cr.,  Mont. 

ElkR 

Elk  R.,  Ala.  and  Tenn 

ElkR.,  Cal 

ElkR.,Md. 

ElkR.,  Mont 

Elk  R.,  Okla.  and  Mo 

ElkR.,W.Va. 

Elk  R.,  Wast 

ElkRun,  Fa 

EUIcott  Cr.,  N.  T 

Ellinger  Cove,  Va 

Elliott  Ft 

Ellis 

EUlsB.,Md 

EUis  Biancli,  Mo 

Ellis  Cr.,Ga. 

Ellis  Isld.,  nr.  T 

Ellis  Isld.  to  Jersey  City 

(sblp  cbannel} 

Ellis  Lake,  Miss 

Ellis  Slongli,  Cal 

Elm  Coulee,  N.  Dak. 

ElmCr.,  Kans 

Elm  Cr.,  Minn. 

ElmCr.,Mo 

ElmCr.,  S.Dak 

Elmlngton  Cr.,  Va 

Elm  or  Eight  Mile  Cr.,  S. 

Dak 

El   Moro   H.,   Estero    B., 

Cal 
Elm  or  wdir'Cr.',  S'.  Dak.' '. 

Elmot 

ElmR.,  S.Dak 

Elochoman  R.,  Wasb 

Eloctaoman  Slougb 

Elocboman       Slougb, 

Wash 

EloiB.,La. 

Elsah 

ElwhaR.,Wash 

Elwood 

Elwood  Bend 

Elwood  Ft. 

Emanuel  Cr.,  tf.Bak. .... 
Emanuel  Cr.,  S.  Dak 


Page. 

GG-940 1032 

GQ-1258 103S 

e(3^1302 .1036 

l-^7S& §36 

1-848... 3^7 

EB-2 1493 

6Q-840 1031 

AA-243 850 

EE-93 983 

EE-41 983 

EE-134 984 

DD-207 960 

JJ-79 1234 

DD-32S 961 

00-4 1377 

fCC) 909* 

DD-71 969 

DD-189 960 

DD-257 961 

GG-624 1030 

J-672. 336 

DD-316 961 

GG-1069 1033 

GG-961 1032 

(GG-2) 1038* 

GG-620 1029 

(HH) 1073* 

AA-18 865 

AA-209 877,850 

TT-179 1666 

J-623 335 

J-523-a 360 

GG-618 1029 

Y-10 818 

EE-133 984,996 

XX-14 1655 

J-677. 336 

KR-22 1493 

J-41 331 

(WW-2) 1617* 

(HH) 1073* 

J-107. 331 

GG-204 1026 

0-4U 536 

E-28-0 195 

E-28-t 196 

S-2S4 683 

TT-60...-. 1555 

K;K-183 1248 

GG-1344 1035 

KK-134 1248 

GG-1475 1036 

GG-1478 1036 

GG-364 1028 

K-asO 375 

GG-830 1031 

SS-29 1662 

GG-370 1028 

(HH) 1073* 

GG-320 1027 

WW-61 1615 

(WW-2).......  1617* 

WW-60.. 1615 

S-170. 682 

(HH-) 1073* 

XX-4S 1655 

(GG-2) 1038* 

(GG-2) 1038* 

(GG-2) 1038* 

GG-770 1031 

G&-350 1027 


Embarrass  R.,  Ill 

Embarrass  R.,  Wis 

Emile  Baybii,  La -.. 

Emory  Cr-iMd. ....  .i ...  ^ . 

Emory  R.,  Tenn 

£mory  R.,  Tenn.  and  Va. 
Empire  B.  and  H.,  Mich. . 

Empire  Cut,  Cal 

Encampment  Cr.,  Mont.. 
Enconlhia   R.,    Fla.    and 

Ga 

Enemy  Cr.,  S.  Dak 

English  B.,  La 

English  KUIs,  N.  T 

Englishman  B.,  Me 

English  Bayou,  La 


English  Coulee,  N.  Dak.. . 

EnnoreeR.,  S.  C 

Eppes  Cr.,  Va 

Erie  and  Wabash  Canal, 

Ind.  and  Ohio 

Erie    Canal,    Buffalo    to 

Tonawanda  Cr.,  N.  T. . . 
Erie  Canal,  N.  T 

Erie  H.,  Fa 

Erie  H.,  Fresque  Isle  B., 

Fa  ^ 

Erie,     Lake    7see     Laiies 

Huron  and  Erie). 

Ermatinger  B.,  Mich 

Escambia  and  Conecuh 

Rs.,  Fla.  and  Ala 

Escambia  B.,  Fla 

Escambia  B.,  Fla : 

Escanaba  R.,  Mich 

Esopus  Cr.,  IV.  Y 

Essex  Br.,  Mass 

Essex  R.,  Mass 

Estero  B.,  Cal 

Estero   B.,   El   Moro   H., 

Cal 
Estero  B.j  Fla. '!'!!!'.'.'.!'!' 

Estero  R.,  Fla 

Esteros  B.,  Cal 

EsthervUIe-lVIinlm  Cr.  Ca- 
nal, S.C 

Etowah  R.,  Ga 

Eugene  Bayou,  La 

Eunice 

Eureka 

Eureka  Bend 

Eureka  Cr.,  Nebr 

Eureka  H.,  Cal 

Eureka  Slough,  Cal 

Eutiat  Rapids 

Evans  Bar 

Evans  Bend 

Evans  Cr.,  Ohio 

Evansville,  Ind 

Everett  H.,  Wasb 

Evergreen 

Evergreen  Cr.,  Nebr 

Eversole  Br.,  Ky 

Ewings  Cr.,Mo 

Exeter  B.,  N.  H 

Expansion 
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BB-35 891,903 

MM-17 1297 

S-316 683 

J-440 334 

AA-173 849 

AA-173 876 

00-54-a 1411 

UU-27 1577 

GG-544 1029 

Q-4 611 

GG-337 1027 

S-321 683 

F-111 216 

A-16 27 

R-98-Z 647 

S-598 686 

S-806 688 

KK-182 1248 

N-169 500 

L-139 412 

QQ-5-a 1465 

EH-19 1493 

E-54-a 177 

BE-19-a 1512 

RE-5 1494 

EE-5-a 1494 

RE-5-b 1497 

RE-5 1493 

PP-8 1419 

Ci-43 611,630 

Q-43-0 631 

Q-42 611 

Q-43-a 631 

MM-6 1297 

E-63 177,199 

B-93 69 

B-66 69,76 

SS-25-b 1651 

SS-29 1562 

P-227 670 

P-227-a 590 

P-228 670 

P-227-a 590 

SS-27 1543 

N-lOO 499 

N-101 511 

Q-63 611,640 

S-632 686 

(HH) 1073* 

(WW-2) 1617* 

(GG-2) 1038* 

GG-924 1032 

TT-180 1671 

TT-180 1656 

(WW-2) 1617* 

(GG-2) 1038* 

(GG-2) 1038* 

DD-393 962 

(CO) 909* 

XX-79 1655,1672 

fHH) 1073* 

GG-928 1032 

DD-117 960 

GG-66 1026 

A-289 29,63 

(GG-2) 1038* 


F. 


Fabius (HH) 1073* 

FabiusB. (HH) 1073* 

Fabius  R.,  Mo W-74. 1234 

Factory  Cr.,  Mo GG-1447 1036 

Factory  Walllnd  Or.,  Ga..  0-361 635 

Fair  Forest  Swamp,  S.  C.  N-210 600 

Fairhaven  H..  Mass C-53 117 

Falrhaven  H.,  N.  Y ER-47 1493 


Fairhaven,  Wash. XX-103 1675 

Falrlee  Cr.,  Md J-604 334,359 

Fairmont,  W.  Va FE-6-a 1003 

Fairport (HH) 1073* 

Falrport  H.,  Ohio CiQ-28 1461,1482 

Falkuers  Isld.,  Conn. D-49 141,155 

Fall  Cr.,  Kans GG-1195 1034 

Fall  Cr.,  Term AA-129 849 
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Falling  Brancli,  Pa.. 
Falling  Ci.,Ga 


Falling  Cr.,Va 

Falling  Rock  Cr^  W.  Va. . 

Falling  Bun 

Fall  Isld.  (near  Cobscook 

B.,Me.) 

FaUkUl  Cr..  N.  T 

Fall  Blver  H.,  Mass 

Fall  Bun,  Va. 

Fallsburg  Cr.,  N.  Y 

Falls  Cr.,  Pa 

Falls  of  St.  Anthony 

FaUsBun,Md 

Falls  Slough  Crossing 

FaUs  (The),  Ohio  B 

Falmouth  H.,  Mass 

False  B.,Cal 

False  Bayou,  La 

False  Palouse  Baplds 

False    Fresque    Isle    H., 

Mich 

False    Fiesque    Isle    H., 

Mich,  (harhor  ol  refuge) 

False  B.,  Cal 

False  E.,  La. 

Fancy  Cr.,  Kans 

Fancy  Hall,  Ga 

FarCr.,N.C 

Farm  Cr.,  Conn 

Farmer.,  Ill 

Farm  Cr.,  Md 

Farmers  Cr.,  JTebr 

Farmlngton  B.,  Conn 

Farmington  Canal,Conn. 

Famam  Br.,  Minn 

Famham  Cr.,  Va 

Far  Bockaway,  Tf.  T 

Fattio  Cr.,  Mont 

Faulkner  Branch,  Md 

Fawn    B.,    Mich.,    Ind., 

and  Ohio 

Fayettevlllc,  N.  C.  (above), 

Cape  Fear  B 

Feather  B.,  Cal 


Feather  B.,  Cal.  (see  Call- 
torniaOebris  Comm.) . . . 

Felgates  Cr.,  Va 

Feltons  Lake,  Ga 

Femme  Osage  Cr.,  Mo 

Fenhalloway  B.,  Ala 

FenhoUoway  E.,  Fla 

Fergus  Falls  (above).  Bed 
B.  of  the  North. 

Ferguson 

Femandlna,  Fla ; 

Fernandlna,  Fla.,  and  St. 
Johns  B.  (Inside  pas- 
sage between) 

Femandlna,  Fla.,  and  Sa- 
vannah, Ga.  (inside  wa- 
ter route  between) 

Fernandlna,  Fla.  (inside 
passage  to) 

Femandlna  H.,  Fla 

Fernback,  Ohio 

Ferrlday. 

Ferry  Cove,  Md 

Ferry  Cr.,  Va 

Fiddle  Cr.,  Mo 

Field  Lake,  La 

Fields  B.,Vt 

Fin  Bayou,  La 

Fifteen  Mile  Cr.,  Ga 

Fifteen-mile  Falls,  N.  H. . 

Fighting  Isld.  Chan., 
Mich 

Finleys 

Finney  Cr.,  Va 

FInneys  Cr.,  Va 

Firehole  B.,  Wyo 
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J-926.. 338 

0-31.... 633 

0-284 53S 

O-350 636 

L-146 412 

L-371 414 

EE-136 984 

(CC) 909* 

A-5, 31 

E^2....' yl77 

C-70 107,124 

K-206 374 

E^14 177 

1-629 335 

(HH) 1073* 

J-1120. 339 

(CO) 909* 

(CO) 909* 

C-16 107,110 

TT-122 1656 

S-432 684 

(■WW-2) 1617* 


PP-47.. 


.1419 


PP-46 1433 

UU-B 1677 

S-297. 683 

GG-1266 1036 

0-189 634 

M-30 454 

D-83 141 

NN-5-a 1356 

J-170 332 

GG-1292 1035' 

I)-34 141 

D-35 141 

D-35 163 

KK-108 1248 

K-189....; 374 

F-86 216,231 

GG-S97 1029 

J-130. 332 

00-7 1377 

M-305-e 490 

UU-57 1677 

UU-56 1585 

UU-65-a 1686 

UU-55-C 1589 
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K-318 375 

0^73 536 

GG-6 1026 

Q-3 611 

Q-3 611 

KK-lTO-o 1258 

(HH) 1073* 

O-501-O 662 


P-2. 


.575 


0-2-g 546 

P-lO-a 576 

0-SOl-e 564 

(CO) 909* 

(HH) 1073* 

J-361 333 

K-243 376 

GG-1661 1037 

S-431 684 

E-109 178 

S-408 684 

0-164 634 

D-25 141,153 

PP-112 1420 

(HH) 1073* 

1^11 411 

L-84 411 

OG-527 1029 


Fhe  Isld.  Inlet,  N.  Y 

Firesteel  Cr.,  S.  Dak 

Firesteel    Cr.,    West,     S. 

Dak 

First  Cr.,Ky 

Fb;stCr.,Mo 

First  Fork,  Fa 

First  Herring  B.,  Mass 

First  Mine  Branch,  Md. . . 

First  Kapids 

First  Beach 

First  E.,  Minn 

Fish  Bend 

Fish  Brook,  Mass 

Fish  Cr.  Isld 

Fish  Cr.,  Mo 

Fish  Cr.,  Mont 

FlshCr.,Nebr 

Fish  Cr.,  S.  Dak 

FishCr.,W.Va 

Fish  Eathig  Cr.,  Fla 

Fishermans  Inlet,  Va 

Fishermans  Slough,  Cal.. 

Fisher  B.,  Wis 

Fishers  Bayou,  La 

Fishers  Isld.,  KT.  Y 

Fishhook  Baplds 

Fishing  B.,Md 

FlshhigB.,Va 

Fishing  Cr 

Fishing  Cr.,  Ga 

Fishing  Cr.,  Ky 

Fishing  Cr.,  Md 


FishtQgCr.,  N.C. 
Fishing  Cr., Fa... 


Fishing  Or.,  S.  C 

Fishing  Cr.,  Va 

Fishing  Cr.,  W.  Va 

Fishing  Place  Cove,  E.  I. . 

Fishing  E 

Fishing  B.,  Mo 

Fishing  Smack  Lake,  La. 

FlshkUlCr.,Kr.Y 

Fish  Fond  Cr.,  Kans 

Fish  Eock,  Cal 

Fish  E.,  Ala. 

Fish  E.,  Alaska 

Fishtrap  Bayou,  La 

Fish  Trap  Cut,  Ga 

Flshweir  Cr.,  Fla 

Flsks  Mill,  Cal 

Fitter 

FItlers 

Fltzhugh  Bun,  Md 

Five  and  Twentymlle  Cr., 
W.Va 

Fivemlle  Bar 

Flvemlle  Cr.,  Ala 

Five-Mile  Cr.,  Ala.,  to 
Black  Warrior  E.  (canal 
to  connect  via  Valley 
Cr.) 

Five  Mile  Cr.,  Ga 

Five  Mile  Cr.,  Kans 

Flvemlle  Cr.,  Minn 

Five  Mile  Cr.,  S.  Dak 

Flvemlle  Bapids 

Flvemlle  B.,  Conn 

Flvemlle  E.  H.,  Conn 

Flag  Cove,  Md 

FlagCr.,Nebr 

Flag  Lake,  Wis 

Flagg  Meadow  Brook, 
Mass 

Flag  E.,  Wis 

Flag  B.,  Wis.  (mouth) 

Flambeau  B.,  Wis 


F-47 216,226 

6G-335 1027 

GQ-336 1027 

DD-149 960 

Ga-211 1026 

GG-1536 1037 

J-776 336 

B-153 70 

J-1009 338 

(■WW-2) 1617* 

(GG-2) ...1038* 

KE-89 1248 

(HH) 1073* 

B-48 69 

(CC) 909* 

GGI-1430 1036 

GG-592 1029 

GG-944 1032 

GG-876 1032 

EE-190 984 

P-262 671 

L-60 411 

UU-11 1677 

KK-33 1247 

S-556 686 

D-10 141,146 

(WW-2) 1617* 

J-137 332 

K-237 375 

(CC) 909* 

0-39 533 

O-306 635 

AA-284 860 

J-78 331 

J-212. 332 

J-237: 332 

J-1242. 340 

K~4 373 

M-86 454,463 

J-664 335 

1-696 335 

J-702. 336 

J-830 337 

J-901 337 

J-907 337 

N-134 600 

J-5 331 

EE-189 984 

C^64 120 

(GG-2).: 1038* 

GG-176 1026 

S-165 682 

E-39 177 

GG-1208 1034 

TT-131-a 1568 

E-8 646,648 

XX-243 1657 

S-666 686 

0-311 635 

P-25 669 

TT-131-a 1568 

(HH) 1073* 

(HH) 1073* 

J-1001 338 

EE-65 983 

(CO) 909* 

11-30 646 

E-23-C 662 

O-407 636 

GG-1170 1034 

KK-iei 1248 

GG-361 1028 

(WW-2) 1617* 

D-«4 141 

D-85 141,170 

J-218 332 

GG-1301.. 1035 

LL-25-b 1281 

B-14 69 

LL-26 1265 

LL-25-b 1281 

KK-36 1247 


[Seep.  1695] 
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Flanders  B.,  Me 

Flatbeacb     or     Tuckers 

Isl<l.,N.J 

Flat  Boat  Bayou,  I<a 

Flatboat  Bayou,  La 

Flat  Brancli,  Mo 

FlatCr.,Ga 


FlatCr.,Ky 

Flat  Cr.,  La 

FlatCr.,Md 

Flat  Cr.,  Mo...-. 

FlatCr.,S.C 

FlatCr.,  Tenn 

FlatCr.,Va 

Flathead  Lake 

Flathead  Lake,  Mont.. 

Flathead  B. 

Flathead  B.,  Mont 

Flat  Lake,  La 


Flatland  Cove,  Md 

Flat  Bock  Cr.,  S.  C 

FlaJ:R.,Mlch 

Flat  Swamp,  S.  C 

Flatty  Cr.,  N.  C 

Fleeces 

Fletchers 

Flint  and  Chattahoochee 
Bs.,  Ala.,  Fla.,  and  Ga. . 

Flint  Cr 

Flint  Cr.,  Ala 

Flint  Isid 

FlIntB 

Flint  B.,  Ala.  and  Tenn... 


A-46 

27 

1-12 

.  299  302 

S-235 

683 

S-721 

687 

00-87 

0-261 

1025 

535 

0-315 

635 

DD-7..  .. 

959 

S-829  ..  . 

688 

J-1253 

340 

GG-1434... 
N-67 

1036 

499 

AA-118 

I>363 , 

849 

. .  .  414 

(WW-2)..., 
XX-llO-o... 
(WW-2)..., 
XX-llO-b.. 
S-S03 

....1617* 

1678 

....1617* 

1677 

685 

S-620 

686 

J-61 

331 

N-118 

00-32 

N-87 

, 600 

1377 

, 499 

L-281 

413 

^::::::: 

....1073* 
...1073* 

...618 
...619 
.1073* 


Flint  B.,Ga.... 
Flint  B.,  Mich. 


Flint  Bock  Cr.,  S.  Dak... . 

Flirt  Cr.,  Mont 

Flynn  Lick  Cr.,  Tenn.  -^ . . 

Flood  Cr.,Md 

Floods  (see  Mississippi  B.) 

Floodwood  B.,  Minn 

Flor  de  Hundred  Cr.,  Va.. 

Florence 

Florence,  Ala 

Florence  Lake,  Nebr 

Florida  B.,  Fla 

Florida  (canal,  St.  Marys 
B.  to  Gull  of  Mexico)... . 

Florida  Passage,  Ga 

Florida  B.  and  H.  Im- 
provements   

Florida  vpaters 

Florida  waters  (removing 
water  hyacinths) .... 

Florida  (waterway  across, 
connecting  with  Atlan- 
tic Ocean) 

FloydE 

Floyd  B.,  Iowa 

FloydsB.,Va 

FloydsCr.,  Ga 

Flushing  B.,  X.  T 

Flushing  Cr.,  N.  Y 

Flying  Passage,  Me 

Fodder  Stock  Cut-oS,  Ga. 

Fog  Pt.  Cove,  Md. 

Folly  Cove,  Mass 

Polly  Cr.,Va 

Folly  Cr.,Ga. 

Folsom-. 

Fond  du  Lac  B.,  Wis 

Fontanelle 

Fontanelle  Bar 

Fontanelle  Bayou,  La 

FooksPond,Md 

Foot  Cr.,  S.  Dak. 

Force  Cr.,Md 

Ford  Cr.,  Iowa. 

Fordoche  Bayou,  La 


Q-23-a.. 
(HH)... 
AA-47. . 

(CC) : 909* 

0-2-i 547 

AA-203 850 

AA-18 855 

Q-22 611 

Q-23-C 622 

PP-72 1419 

PP-69-a 1438 

GG-814 1031 

GG-606 1029 

AA-266 850 

K-61 373 

(HH) 1073* 

LI/-22 1265 

L-164 412 

(GG-2) 103S* 

AA-18 865 

GG-947 1032 

P-172 670 


O-510-C. . 
0-155.... 

P-l-f..... 
P-1 

666 

534 

575 

669 

P-1-1)  .  . 

572 

P-l-b-e- 

O-sio-b.. 
(GG-2)... 
GG-269. . 
L-10 

672 

565 

103S* 

1027 

411 

0-^5 

636 

F-5 

215,216 

F-6...... 

215 

A-165 

28 

0-398. ... 
J-182 

636 

332 

B-75..  . 

69 

L-4 

.  .  .  .411 

0-218. ... 
(GG-2)... 
MM-22.4. 
(GG-2)... 
(GG-2)... 

634 

1038* 

..1297,1316 

1038* 

1038* 

683 

J.^6  

331 

GQ-324.. 
J-358..... 

1027 

333 

00-277. . 
S-536. 

1027 

685 

S-696. 

686 

S-608 

686 
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Ford  B.,  Mich MM-7 1297 

Fords (HH) 1073* 

Fords  Cr.,  Miss S-280. 683 

Fords  Cr.,  Mont GG-576 1029 

Foreman  Branch,  Md J-447 334 

Fore  E.,  Portland  H.,  Me. .  A-264 29 

Fore     E.     (Weymouth), 

Mass B-138 93 

Forest , (HH) 1073* 

Forester  H.,  Mich PP-84 1419,1443 

Forest  B.,  Mass B-105 70 

ForestvlUe  H.,  Mich PP-83 1419,1443 

Fort  Bayou,  La S-796 688 

Forge  Branch,  DeL J-290 333 

Forge  B.,N.T F-54 215 

Forgery  Cr.,  Tenn AA-139 849 

Fork  Cr.,  Tenn AA-91 849 

Forked  Cr.,  Fla P-270 571 

Forked  Cr.,Md J-1199. 340 

J-1220. ..340 

Forked  Deer  B (HH) 1073* 

Forked  Deer   B.,    South 

Fork,  Tenn AA-6-b 854 

Forked  Deer  E.,  Tenn A A-6 848, 863 

AA-6-a 853 

Forked    Deer    B.,    North 

Fork,  Tenn A  A-6-o 865 

ForkedB.,  N.  J 1-7 299,301 

Forrest  B.,Ga 0-124 .634 

Fort  Adams (HH) 1073* 

Fort  Bayou,  La S-200 682 

Fort  Benton (GG-2) 1038* 

Fort  Benton,  Mont (GG-2) 1037* 

Fort  Benton  to  mouth  of 

Missouri E....' GG-2-g 1048 

Fort    Brown,    Tex.,    Bio 

Grande  B tr-74-a 775 

FortBuford (GG-2) 1038* 

FortChartres (HH) 1073* 

Fort    Covington,    N.    T., 

Salmon  B RR-78 1539 

Fortescues  Cr.,  N.  C M.44 454 

Fort  Gage (HH) 1073* 

Fort  George  Cr.,  S.  Dak. .  GG-871 1031 

Fort  George  Inlet,  Fla P-8 669 

Fort  George  E.,  Fla. P-9 669 

Fort  Gibson,  Okla. Y-2-c 820 

Fortler  Bayou,  La S-381 684 

Fort  Jackson (HH) 1073* 

Fort  Leavenworth (GG-2) 1038* 

FortMadlson. (HH) 1073* 

Fort  Pierre (GG-2) 1038* 

Fort  Pillow. (HH) 1073* 

Fort  Pt.  Chan.,  Mass B-127 70 

Fort  Pt.  Cove,  Me A-107 28 

Fort  Pond  B.,  X.  Y r-44 215,226 

Port  Pond  H.,  N.  Y. r-44 226 

Fort  Elley  Military  Eeser- 

vation,  Kans GG-1276-a 1062 

FortElpley (HH) 1073* 

FortEose,Cal TT-131-a 1668 

Fort  St.  Phillip (HH) 1073* 

Fort  Smith,  Ark Y-2-c 820 

Fort  Smith,  Ark.,  Arkan- 
sas B Y-2-i 824 

FortSneUlng (HH) 1073* 

Fort  Stevens (WW-2) 1617* 

FortvUle (HH) »073* 

Fossil  Cr.,  Kans 6G-1329 1035 

Foster  Branch,  Md. J-982 338 

Fosters  Cove,  Me A-182 28 

Foster  Cr. (WW-2) 1617* 

Foster  Cr.,  S.  Dak. GG-310 1027* 

Foster  Isld (HH) 1073* 

Fosters  Cr.,  N.  C L-227 413 

Foundry  Brook,  N.  Y E-38 177 

Fountain (HH) 1073* 

FountalnCr. (HH)...  .         1073* 

FourBearsCr.,  S.  Dak...  GQ-S15 1031 

Fourche     Diuuas,     Ark. 

and  Mo Y-32 818 

Fourche    La    Falve    B., 

Ark. Y-22 826 

Fourche  La  Fave,  Ark Y-22 818 

Fourche    Le    Fevie    B., 

Ark. Y-22 826 

Fourchett  Cr.,  Mont GGM64 1028 

Fourche  La  Feve'  E.,  Ark.  Y-22 826 
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Four-Hole  Swamp,  S.C..  N-221 60O 

Four  League  B.,  La S-478 685 

FounnUeBar (CC) 909* 

Four  Mile  Bayou,  Fla P-316 571 

Foui  MUe  Cr.,  Ala AA-213 850 

Four  Mile  Cr.,  Cal TT-167 1556 

Four  Mile  Gr.,  Colo GG-1097 1033 

Four  Mile  Ci.,  Kans GGW262 1034 

GG-1277 1035 

Four  Mile  Cr.,  Kans.  and 

Nebr. GG-1160 1034 

Four  Mile  Cr.,  N.  Dak GG-789 1031 

Four  Mile  Cr.,  Term AA-105 849 

FourMUeCr.,Va 1^141 412 

Fourmlle  Cr.,  W.  Va EE-12 983 

Four  Mile  R.,  Conn D-22 141 

Four  Mile  Kun,  Va K-91 373 

Fountain  Bayou,  La. .      .  S-106. 682 

Four  Ft.  Bayou,  La S-462 685 

Four-Pole  Cr.,  W.  Va. BE-9 983 

Fourteenmlle  Cr.,  W.  Va. .  EE-14 983 

Fourteen    Mile    Slough, 

Cal UU-41 1577 

Fourth  Cr.,  N.  C N-53 499 

Fourth     Mine     Branch, 

Md J-1012 338 

Fowler  Cr.,  Mo GG-78 1025 

Fowling  Cr.,  Md. J-277 333 

FowlB.,Ala E-51 646,664 

Fowl  R.B.,  Ala 11-67 646 

Fox  and  Wisconsin  Bs., 

Wis MM-15 1306 

MM-15-a 1307 

FoxCr.,  Ga 0-219 534 

FoxCr.,Md J-205 332 

Fox  Cr.,  Mass B-63 69 

FoxCr.,Mlch.. PP-107 1420 

Fox  Cr.,  Nebr.  and  Kans..  GG~-1148. .: 1034 

Fox  Cr.,  S.  Dak. GG-822 1031 

FoxCr.,Va. EE-95 ....983 

Foxhole  Or.,  Md J-332 333 

Foxlsld (HH) ...1073* 

Fox  Isld.  Thoroughfare,  . 

Me A-122 28 

Fox  Cr.,  Mont G  G-628 :  1030 

FoxB. (HH) 1073* 

FoxB.,HlghcliflH.,Wis..  MM-21-e 1316 

FoxB., Ill JJ-11 ...1234 

NN-9 1349 

FoxB.,  Mo JJ-73 1234 

Fox    B.    (operating    and 

care  of  locks  and  dams). 

Wis MM-15-b 1314 

Fox  B.,  Stocktirldge  H., 

Wis MM-21-C 1316 

FoxB.,  Wis KK-7 1247 

MM-15 1297 

Fox  B.,  Wis.,  Lake  Winne- 
bago   MM-21-a 1316 

Fraley  Cr.,  Ky DD-108 960 

Frankf ord  Cr.,  Pa H-18 271,288 

Frankfort  H.,  Mich 00-53 1377,1409 

Frank     Horan     Slough, 

Cal TT-99 1555 

Franklin  Branch,  Md J-16 331 

Franklin    City,    Va.,    to 

Cape  Charles,  Va.  (in- 

te^alwaterwayfrom)..  I-79-b 327 

Franklin  Canal,  La S^-688 687 

Franklin,  Pa FI'-20 1015 

Franklin  to  Mermentau, 

La.  (Inland  waterway) . .  S-695-o 710 

Franks  Bayou,  La T-2-fl 717 

Frasers  Cr.,  Cal TT-162 1556 

Frechette  Cr.,  Mich PP-7 1419 

Frederlca R.,  Ga 0^28. 536,657 

Freedom (CC) 909* 

Freeman  Cr.,  Md J-512 335 

Freemans  Run,  Pa J-779 337 

Freeport  (channel  con- 
necting     with      Great 

South  B.,N.T.) r-48-a 227 


Freeport  Cr.,  Va 

Freeport  or   Harraseeket 

B.,Me 

Freeport,  Pa 

Free  School  Cr.,  Va 

Fremont    Chan,    and 

McLeod  Lake,  Cal 

French  B., NT.  T 

French  Broad  and  Little 

Pigeon  Rs.,  N.  C.  and 

Tenn 

French  Broad  and  Little 

Pigeon  Es.,  Tenn 

French  Broad  B.,  N.  C 

French  Broad  R.,  Tenn... 
French  Broad  B.,  Tenn. 

andN.C 

French  Camp  Slough, 
Cal 

French  Cr.,  Pa 

French  Cr.,  Pa.  and  N.  T. 

French  Cr.,Va 

French  Cr.,  Wyo 

French  Isld 

Frenchman  Cr 

Frenchmans  B.,  Me 

Frenchmans  Cr.,  Mont... 

Frenchs  Beach  H.,  Me 

Frenchs  Beach  H.  (Duck 
Trap  H.),  Me 

Frenchs  C5r.,  N.  C 

FreneCr.,  Mo — . 

Fresh  Cr.,N.T 

Fresh  Kills,  N.  T 

Fresh  Water  Bayou,  La... 

Freshwater  Slough,  Cal. .' 

Fresno  Slough,  Cal 

Friar  Boads,  Me 

Friar  Ft 

Friday  Cap  Cr.,  Ga 

Friday  Cr.,Ga 

Friendship  H.,  Me 

Fritilsld 

Frog  Cr.,  Mich 

Frog  Mortar  Cr.,  Md 

Frontenac 

Front  B.,  Ga 

Front  Wye  B.,  Md 

Frost  Slough,  Cal 

Frowlands  Cr.,  N.  C 

Frozen  Cr. ,  Ky 

Froze  to  Death  Cr.,  Mont. 

Frylngpan  Cove,  Md 

Flying  Pan  Cr.,  Va 

Frying  Pan  (The),  N.  C... 

Fridges  Cr.,  W.  Va 

FrlgglttBr.,Ky 

Fuilards  Cr.,  N.  C 

Fulton 

Fulton,  Ark.  (above).  Red 

R 

Fulton,  Ark.  (above).  Bed 

R.,  La.  and  Ark 

Fulton,  Ark.  (below).  Bed 

B 

Fulton  Cr.,  Ohio 

Fulton,  Miss.,  to  Walkers 

Br.,  Tombigbee  R 

Fulton     to     Columbus, 

Miss.,  Tombigbee  R 

Fulton  to  head  of  Atcha- 

faiaya 

Furlong  Cr.,  S.  Dak 

Furnace  Brook,  N.  Y 

Furnace  Cr.,  Md 

Fusil  Bayou,  La 

Fusilier  Bayou,  La 


Page. 
K-241 375 

A-269 29 

FF-20 1015 

K-291 375 

UU-38 1577 

E-83 177 

AA-112 872 

AA-112-0 873 

AA-112-b 872 

AA-18 855 

AA-112..-, 849 

AA-112-a 872 

UU-34 1577 

rF-20 1015 

rr-36 1003 

K-242 375 

GG-1047 1033 

(CC) 3t)9* 

(HH) 1073* 

A-43 27 

GG-427 1028 

A-140 42 

A-140 28 

M-292 , 456 

GG-1539 1037 

F-94 216 

G-28 247 

S-741 687 

TT-181 1556 

Utr-30 1577 

A-4 27 

(HH) 1073* 

0-413 536 

0-119 634 

A-161 2S 

fHH) 1073* 

PP-101 1420 

J-1068 339 

(HH) 1074* 

0-202 534 

J-380 334 

TT-87 1655 

M-243 466 

DD-167 960 

GG-647 1030 

J-488 334 

DD-266 961 

M-11 464 

EE-50 983 

DD-164 960 

M-304 466 

(CC) 909* 

(HH) ....1074* 

X-28-e 801 

X-28-C 797 

X-28 785 

DD-464 962 

E-23-i 657 

E-23-{ 656 

X-28-d 799 

GG-302 1027 

E-33 177 

J-1158 339 

S-175..... 682 

S-647 686,707 

S-726 687 
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Gahanna  Cr.,  Oblo 

Gaines  Cr.,Md 

Gakona  B.,  Alaska 

Galena 

Galena  B 

Galena  B.,UI 

Galena  K.,  III.  (operating 

and  careV, 

Gales  Ci.,  La 

Gales  Ct.,  Md 

Gales  Cr.,ir.C 

Gallards  Lake,  Miss 

Gallatin  B 

Gallatin  B.,  Mont 

Galllnas  Cr.,  Cal 

Gallinlpper  Cr.,  Mo 

Galllpolls 

Gallons  Cr.,  Mo 

Galloway  Cr.,  Ky 

Galloway  Cr.,  Md 

Galloway  Bun,  Md 

Galloways  Cr.,  N.  C 

Galveston  and  Brazos 
Canal,  Tex 

Galveston  and  Brazos 
Canal,  Tex.  (operating 
and  care) 

Galveston  B.-Slilp  Chan., 
Tex 

Galveston  Bq  Tex 

Galveston  B.  to  Braizos 
K.,  Tex.  (cbannel  Be- 
tween)   

Galveston  B.  to  Sabine 
Lake,  Tex 

Galveston  B.  tributaries 
(West  Galveston  B. 
Cban.,  Turtle  Bayou, 
Trinity  B.,  Anahuac 
Chan.,  Oyster  Cr.,  Ce- 
dar, Chocolate,  and 
Bastrop  Bayous),  Tex., 
including  mouths  ot 
adjacent  streams 

Galveston  Chan.,  Tex 

Galveston  H.,  Tex 

Galveston  H.  to  Texas 
City,  Tex.  ( channel) 

Galveston  Isld.,  Tex.  (east 
end) 

Galveston  Ship  Chan., 
Tex 

Galveston,  Tex.,  District. . 

Galveston,  Tex.  (sea  wall, 
etc.) 

Galveston  to  Port  Boli- 
var, Tex.  (channel) 

Gamble  Biin,  Pa 

Game  Cock  JLake,  Ga 

Gans  Cr.,  Mo 

Gap  Cr.,  Tenn 

Garbacon  Cr.,  N.  C 

Garcia  B.,  Cal 

Gar  Cr.,  Kans 

Garden  Cove,  Fia 

Garden  Fork,  Va 

Garden  Isld.  B.,  La 

Garden  Cr.,  S.  Dak 

Garden  Cr.,  Va 

Gardlners  B.,  N.  T 

Gardlners  Cr.,  N.  C 

Gardner  Cr.,  Pa 

Gardner  B.,  Wyo 

Gargathy  Inlet,  Va 

Garrltson  Cr.,  N.  T 

Gary  H.,  Ind 

Gasconade 

Gasconade  B.,  Mo 

Gasheys  Cr.,  Md 

GaspariUa  Vass,  Fla. 
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DD-456 962 

J-240 332 

XX-U3 1656 

(HH) 1074* 

(HH) 1074* 

JJ-24 1234,1241 

JJ-24-a 1241 

JJ-24-b 1242 

S-272 683 

J-56 331 

J-1275 340 

M-131 455 

M-2S0 456 

S-290 683 

(GG-2) 1038* 

GG-529 1029 

TT-12S 1556 

GG-1468 1036 

(CC) 909* 

GG-71 1025 

AA-271 850 

J-1057 339 

J-305 333 

M-49 454 

U-38-0 758 

U-38-d 758 

U-26-a 741 

U-5 735 

U-38-l) 757 

U-7 : 737 


U-5-a 736 

U-30-b 751 

U-2-b 735 

U-30 735 

U-30-a 747 

U-29-a: 746 

U-30-d 754 

U-26 740 

U-26-C 745 

U  (with  map).... 731 
735 

U-30-0 763 

U-3 736 

J-763 336 

0-242 634 

GG-81 1025 

AA-114 849 

M-212 4.55 

TT-138 1566 

GG-1280 1035 

P-180 570 

DD-276 961 

S-221 683 

GG-902 1032 

K-258 375 

F-30 ;2i5 

L-396 414 

J-627 335 

GG-528 1029 

1-87 299 

P'-99 216 

NN-22-b 1368 

(GG-2) .1038* 

(GG-2) 1037* 

GG-1S17... 1037,1065 

J-940. 338 

P-266 S71 


Gasparilla  Sound  and 
Lemon  B.,  Fia.,  includ- 
ing cut-off 

Gasparilla  Sound,  Fia. . . . 

Gauging 

Gauley  E.,  W.  Va 

Gazeland  Bayou,  La 

Geanquakin  Cr.,  Md 

Geary  Mliipond,  Md 

Gedney  Chan.,  N.  Y 

Generals  Cut,  Ga 

Genesee  B.,  N.  T 


Genesee  B.  to  Oswego  B., 
N.  T.  ( harbors  between) 

Geneva 

Genoa 

Georgia 

Georgia  Canal,  Bome  to 
Macon,  Ga 

Georglana  Slough,  Cal . . . 

George  Cr.,  Pa 

George  Cr.,  Va 

Georges  Cr.,  Md 

Georges  Cr.,  Ky 

Georges  Cr.,  S.  C 

Georges  Cr.,  Va 

Georges  Cr.,  W.  Va 

Georges  Cut,  Ga 

Georges  B.,  Me.,  Thomas- 
ton  H 

Georgetown  H.,  D.  C 

Georgetown  H.,  S.  C 

Georgetown  H.,  S.  C, 
Sampit  B 

German  Branch,  Md 

German  Cr.,  Tenn 

German  town  B.,  N.  C 

Germany  Cr.,  Ga 

Gerome 

Gibson  Cr.,  Mont .  .i 

Gibsons  Landing 

Giddy  Swamp,  S.  C 

Glfford 

Gila  B.,  Ariz 

GUbert 

Gilbert  Cr.,  Minn 

GUbert  Cr.,  W.  Va 

GUbert  Islds.. 

GUbert  a 

Gilbert  B.,  Oreg 

GUbertsBar.Fla... 

GUesBend 

GUkeyH.,Me 

Giikys  Cr.,  S.  C 

GUICr.,S.C 

Gill  Cr.  to  Tonawanda, 
N.T 

GIUisCr.,Va 

GUlls  Falls,  Md 

GilsursCr.,  Ga 

GtacaticCr.,  Va...; 

Glngerville  Cr.,  Md 

Gisasa  B.,  Alaska 

GitcheU  Cr.,  Cal 

Glttlngs  Cr.,  N.  C 

Givens  Branch,  Md 

Glade  Cr.,W.Va 

Glade  Bun,  Pa 

Gladstone  H.,  Mich 

Glasgow 

Glasgow  Beach 

Glasscock  Isld 

Glebe  (The)  Cr.,  Md 

GlebejThe),  Va 

Glen  Cove  H.  (Clam  Cove), 
Me 

Glen  Cove  H.,  Me 

Glen  Cove  H.,  N.  T 

Glen  Cove,  N.  T 

Glendive  Cr.,Mont 

Glen  Fork,  W.  Va 

Glenhaven 

Glenns  Cr.,  Ky 

Glenora 

Globe  Cr.,Md 

Gloucester  Hq  Mass 
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P-264-a 596 

P-264 671 

rW  W-2) 1617* 

EE-H4 984,995 

S-360 684 

J-76 331 

J-295 333 

r-105-c,d,f 236 

O-230 534 

HR-40 1493 

RE-39 1518 

RK-40-a 1620 

RIl-40-b 1520 

(HH) 1074* 

?SH) 1074* 

(CO) 909* 

0-326-b 557 

UU-52 1577,1685 

J-880 337 

DD-262 961 

J-1020 338 

DD-229 960 

N-184 500 

K-165 374 

EE-131 984 

0-332 635 

A-155-a 46 

K-46-i 385 

N-99 499 

N-99 611 

J-299 333 

AA-144 849 

51-41 464 

0^8 533 

(WW-2) 1617* 

GG-461 1028 

(HH) 1074* 

N-230 500 

(WW-2) 1617* 

SS-2 1543 

(HH) 1074* 

JJ-37 1234 

EE-23 983 

(HH) 1074* 

(WW-2) 1617* 

WW-27 1615 

P-126 670 

(HH) 1074* 

A-132 28 

N-165 600 

N-146 500 

BR-15-C 1511 

L-144 412 

J-1145 339 

0-451 536 

K-197 374 

J-1250 340 

XX-236 1657 

TT-167 1656 

M-160._ 455 

J-27 331 

EE-81 983 

J-720 336 

MM-6-a 1298 

(6G-2) 1038* 

(GG-2) 1038* 

(HH) ..1074* 

J-1257 340 

K-131 374 

A-144 28 

A-144 ....44 

F-U 218 

F-11 215 

GG-744 1030 

EE-38 983 

(HH) 1074* 

DD-188 960 

(HH) 1074* 

J-372 333 

B-S3 69,78 
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Glover  Cr^N.C 

Glovers  Cut,  N.  C 

GnatCr.,  Oieg 

Goat  Cr.,  Fla. 

Goat  Isld 

Goble. 

Godfreys  B.,  Va 

Godfreys  Cr.,  N.  C 

Godfreys  Cr.,  Va 

Godsey  Cr.,  Va 

Gogomain  B.,  Wasli ... 
Goln  Moores  Cr.,  S.  C . . 

Golconda 

Gold  Dust 

Goldeb  Grove  Cr.,  S.  C. . 

Golden  Gate,  Cal 

Golden  Lake 

Goldsboro  Cr.,  Md 

Goodfleld  Cr.,  Tenn 

Goodbands  Cr.,  Md 

Goodland  Swamp,  S.  C. 
Goodman  Cr.,  Weisli.. . . 
Goodpaster  B.,  Alaska.. 

Goodsbys  Cr.,  Fla 

Goodwin  Bun,  Md 

Good  wives  Cr.,  Conn,  j . 
Goodyear  Slougb,  Cal. . 

Goose  B.,]V.T 

Goose  B.,Vt 

Gooseberry  Cr.,  Wyo 

Goose  Cr.,  Kans 

Goose  Cr.,Ky 

Goose  Cove,  Md 

Goose  Cove,  Mass 

Goose  Cr.,  Md 


Goose  Cr.,  N.  C. 


Goose  Cr.,S.C 

Goose  Cr.,  Va 

Goose  Cr.,  W.  Va 

Goose-Fair  B.,  Me 

Goose-Fair  Cr.,  Me 

Goose  Isld.  H 

Goose  Isld 

Goose  or  Lost  Park  Cr., 

Colo 

Goose  Fond,  Md 

Goose  Baplds,  Bed.  B.  of 

the  Nortb 

Goose  B.,  N.  Dak 

Goose  Bock  Passage,  Me. 

Gordons  Cr.,  Cal 

Gordons  Cr.,  Nebr 

Gordons  Cr.,  Va 

Gordons  Ferry. 

Gordons  Landing,  Vt 

Gordons     Landing,     Vt. 

(breakwater) 

Gordons  Pass,  Fla 

Gorsucb  Cr.,  Md 

Gosben  Cr.,  N.  J 

Gosport  H.,  Me 

Goula  Bayou,  La 

Gould  Cr.,  Ga 

Goulden  Cr.,  Mont 

Gouldsboro 

Gouldsborougb  B.,  Me. . . 
Gouldsborougb  H.,  Me. . . 
Goulds  Marsb  Chan.,  Va. 
Governors  Isld.  and  Bat- 
tery, New  York  H.,  N.  T. 

( channel  between) 

Governors  Isld.,  N.  T 

Governors  Bun,  Md 

Gowanus  B.  Chans.,  New 

TorkH.,N.T 

Gowanus  B.,  New  York 

H.,N.T 

Gowanus  Canal,  N.  T 
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M-232 466 

1^268 413 

WW-14 1615 

P-122 570 

(HHJ 1074* 

(WW-2) 1617* 

k:-247 375 

M-201 455 

1^244 413 

K-274 375 

PP-20 1419 

N-157 500 

(CC) 909* 

(HH) 1074* 

N-178 500 

TT-15-a 1558 

(HH) 1074* 

J-325 333 

J-373 333 

AA-79 848 

J-399 334 

N-237 601 

XX-31 1655 

XX-202 1656 

P-78 569 

J-1036 338 

D-87 141 

TT-102. 1565 

EB.-68 1493 

E-127 178 

GG-684 1030 

GG-1339 1035 

DD-34 959 

J-484 334 

B-72 69 

J-66 331 

J-74 331 

J-171 332 

J-181 332 

J-263 333 

K-76 373 

L-334 413 

M-10 464 

M-113 466 

M-166 465 

M-283 466 

N-213 500 

I/-374 414 

EE-1S3 984 

A-272 29 

A-273 29 

(HH) 1074* 

(WW-2) 1617* 

GGJ-1093 1033 

J-1204. 340 

KK:-170-b 1258 

KK-185 1248 

A-214 28 

TT-152. 1656 

GG-925 1032 

L-119 412 

(HH) ...1074* 

E-81 177 

E-81 203 

P-218 570 

J-1089 339 

1-30 299,305 

A-291 29 

S-520. 685 

O-180 534 

GG-595 1029 

(HH) 1074* 

A-35 27 

A-38 27 

L-31 411 

F-105-1 241 

r-105-1 241 

K-6 373 

F-ioS-h... 239 

F-105 239 

F-107 216 


Gowanus  Cr.  Chan.,  New 
TorkH.,N.T 

Gowanus  Cr.,  N.  T 

Grace  Cr.,  Md 

Granary  Cr.,  Md 

Grafton 

Grahams  Lake,  Ga 

Granby  to  Columbia, 
ConeareeB 

Grand  Auglalsse  Cr.,  Mo. 

Grand  B.,  Ala. 

Grand  B.,  La 

Grand  Bayou,  La 


Page. 

P-lOW 240 

F-106 216,242 

J-343 ..333 

J-389 334 

(HH) 1074* 

0-341 535 


N-141-b... 
GG-1509. . 
E-60 

616 

1036 

646 

S-202. 

682 

S-154 

682 

S-230 

683 

S-330 

683 

S-353 

684 

S-376 

684 

S-388 

684 

S-436. 

685 

S-447. 

685 

S-610 

685 

S-529 

686 

S-633 

686 

S-466 

(HH) 

...685,701 
1074* 

Grand    Calllow    Bayou, 

La S-466.. 

Grand  Cairo (HH). 

Grand    Calumet   B.,   III. 

andind NN-18 1364 

Grand  Cane  Bayou,  La. . .  T-2-inin 717 

Grand  Chain (CC) 909* 

Grand  CoqulUeB.,  La S-201 682 

Grand  Cutolt  Bayou,  La. .  S-292 683 

Grande  Bayou (HH) 1071* 

Grande  Bayou,  Fla Q-45 611 

Grand  Encampment  Cr., 

Wyo.  and  Colo GG-1025 1033 

Grande  Bonde  B.,  Oreg. 

and  Wash W-86 1593 

Grand     Felicity     Bayou, 

La ■. S-437. 685 

Grand  Gulf (HH) 1074* 

Grand  Haven  H.,  Mlcta. . .  00-24 1390 

Grand  Haven,  Mich. 00-24 1377 

Grandlsld (GG-2) 1038* 

(HH) 1074* 

Grand  Isld.  Pass,  Miss. 

and  La E-95 646 

Grand  Isle,  Adams  (To- 
bias) Landing,  Vt E-82 203 

GrandLake (HH) 1074* 

Grand  Lake  (canal  con- 
necting with,  at  Cba- 

renton,  La.) S-642-b 707 

Grand  Lake,  La S-191 682 

S-617. 686,705 

S-751 687 

Grand  Lizard  Bayou,  La..  S-317 683 

Grand  Marais  Bayou,  La.  S-757. 687 

Grand  Marais  H.,  Minn . .  LIr-9 1265, 1266 

Grand  Marais,  Mich Llr-68 1265 

Grand      Marais,      Mich. 

(harbor  of  refuge) LIy-9-b 1267 

Grand  Marais  E.,  Mbm . .  KK-201 1248 

GrandPass (HH) 1074* 

Grand  Pass,  La S-307. 683 

Grand  Pass  to  New  Or- 
leans, Barataria  B.,  La. .  S-339 698 

Grand  Portage  and  Wans- 
Wau-Goising  B.,  Minn. 

( harbor  of  refuge) LL-5. 1285 

Grand  Portage  B.,  Minn..  L]>5 1265 

GrandBaplds (HH) 1074* 

(WW-2) 1617* 

Grand  Baplds,  Mich,  (be- 
low). Grand  B 00-25 1393 

Grand  Baplds,  Mich.,  Dis- 
trict   00  (with  map).1375 

1377 

Grand  B.  Bayou,  La S-298-a 695 

Grand  B.,  Iowa  and  Mo . .  GG-133 1026 

S-507. 685 

S-614 685 

S-51S. 685 

S-516. 685 

S-517. ,685 

Grand  B.,  La S-522 685 

tGG-2) 1038* 

Grand  B.,  Mich 00-25 1377,1393 


[See  p.  16951 
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Grand  E.,  Mo fG(3-2) 1037* 

GG-133 1059 

GG-1465 1036 

Grand  R.  H.,  Ohio QQ-28 1482 

Grand  K.,  Ohio QQ-29 1461, 1485 

Grand  R.,OkIa Y-2-c 820 

Grand     R.,    Okla.     and 

Kans Y-9 818 

Grand  R.,  S.  Dak GG-795 1031 

Grand  R., Utah SS-6 1544 

Grand  B.,17tah  and  Colo.  SS-6 1543 

Grand  Tower (HH) 1074* 

Grand  Traverse  B.,Mlch.  00-55 1377 

00-S5-a 1411 

Grand  Traverse  B.,  Mich., 

Torch  Lake,  Mich 00-65-b 1411 

Granite  Lake,  Minn,  and 

Canada KK-240 1249 

Granite  Branch,  Md J-1118 339 

Grant  Bayou,  La S-266 fiSS 

GrantCr.,Mtnn KK-93 1248 

Grant  Line  Canal,  Cal. . . .  UU-21 1577 

GrantR (HH) 1074* 

Grant  R.,  Wis KK-4 1247 

GrantsCr.,Ga 0-424 536 

Grants  Pass,  Ala 11-52 646 

Grapelsld (CO) 909* 

Grapevine  Cr.,Ky DD-151 960 

DD-281 961 

GrasseR.,iy.T RR-75 1493,1538 

Grasshopper Cr., Kans...  GG-1204 1034 

Grasshopper  Cr.,  Mont. . .  GG-519 1029 

Grasshopper  Cr.,  Term. . .  AA-66 848 

Grassy  Bayou,  La S-463 685 

Grassy  Branch,  Ky DD-94 959 

Grassy  Cr.,Va L-382 414 

DD-272 961 

Grassy  Flats (CO) 909* 

Grassy,  Ky DD-197 960 

Grassy  Lake,  La S-505 685 

S-619 686 

Gravel  Bottom  Cr.,  Mont.  GG-493 1029 

Gravelly  Branch,  Del J-124 332 

Gravelly  Branch,  Md 1-280- 333 

J- 286 333 

GravelRun,Md J-268 333 

Graves  Bayou (HH) 1074* 

Graves  Cr .,  Mo GG-1427 1036 

Gravesend  B.,  N.  T F-104 216,233 

Graveyard  Cove,  Md J-476 334 

Graveyard  Cr.,  Md J-935 338 

Graveyard  Cr.,  Mont GG-712 1030 

GrayCr.,Mo GG-1453 1036 

Gray  Goose  Slough,  Cal . .  TT-37 1555 

Grays  B (WW-2) 1617* 

Grays  B.,  Wash WW-66 1615 

Grays  Branch,  Del J-122 332 

Grays Cr.,Ga 0-43 533 

Grays  Cr.,La S-67 681 

Grays  Cr.,Md J-1187 340 

Grays  Cr.,  Va L-157 412 

Grays   H.  and  Bar  En- 
trance, Wash XX-13-a 1659 

Grays   H.   and   Chehalls 

B.,  Wash XX-13-b 1660 

Grays  H.  to  Cape  Flat- 
tery, Wash XX-24 1655 

Grays  H.  to  Fuget  Sound, 

Wash XX-13-C 1661 

Grays  H.,  Wash XX-13 1655,1659 

Grays  Inn  Cr.,  Md J-481 334 

Grays  Ft (HH) 1074* 

Grays    Prong,    Del.   and 

Md J-19 331 

GraysR (WW-2) 1617* 

Grays  B.,  Wash WW-67.... 1615, 1651 

Grays  Buh,Md J-967 338 

Grays  Bun,  Pa J-744 336 

Grayston  Cr.,  W.  Va J3D-333 961 

Greasy  Cr.,  Ky AA-286 860 

DD-79 959 

DD-254 961 

DD-288 961 

Greasy  Cr.,  Mo GG-1515 1036 

Greasy  Grass  R.,  Mont. . .  GG-703 1030 

Great  Bart  Cr.,  N.  C N-33 499 

Great  B.,N.H A-285 29 

30462°— H.  Doc.  740,  63-2 ^109 


Greats.,  N.  J.. 


.301 
.302 


.335 
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1-13 

I-9-a 

Great  B.  to  Cape  May,  X. 

J I-13-a 

Great  Bend,  Kans Y-2-c 

Great  Bohemia  Cr.,  Md. . .  J-530 

Great  Cacapon  B.,  W.  Va.  K-90-b.... 

Great  Chan.,  Va 1^9 411 

Great  Chazy  R.,  N.  T E-76 177,202 

Great  Cove,  Md J-176 332 

Great  Cr.,  Mass B-189 70 

Great  Cr.,Va L-362 414 

Great  Diamond  Isld.  and 
Peaks  Isld.,  Me.  (pas- 
sage between) A-262-a 55 

Great  Drum  Drain,  Va....  I/-47 411 

Great  Fgg  H.  and  Bame- 

gat  Bs.,   X.  J.   (sound 
etween) I-2-a 300 

Great  Egg  H.,  JT.  J 1-21 ;..299 

Great  Falls (GG-2) 1038* 

Great  Falls,  Mont (GG-2) 1037* 

Great  Falls  to  Canyon 
next  below  Stubbs  Fer- 
ry, Mont.,  Missouri  B...  GG-2-1 1059 

Great  Falls  to  Three 
Forks,  Mont.,  Missouri 

R GG-2-1 1059 

Great  H.,  Culebra  Isld., 

P.R YY-5-a 1687 

Great  Hell  Gate,  Me A-211 28 

Great  Kanawha  R (CC).: 909* 

Great  KUls  H.,  N.  T Ci-24 253 

Great  Kills,  N.  T G-24 247 

Great  Lakes  (ship  chan- 
nel costmectlng   waters 

ol) PP-l-a 1420 

Great  Lakes  (ship  canal 

to  Hudson  R.) EE-19-d 1513 

Great  Lakes  system,  Bul- 

lalo,N.T.,  district EE 1491 

Great  Lakes  system,  Chi- 
cago, 111.,  district NN 1347 

Great  Lakes  s  y  s  t  e  m, 
Cleveland,  Ohio,  dis- 
trict   QQ 1459 

Great  Lakes  system,  De- 
troit, Mich.,  district PP 1420 

Great  Lakes  system,  Du- 

luth,  Minn.,  district LL 1263 

Great  Lakes  system. 
Grand    Rapids,    Mich., 

district 00 1375 

Great  Lakes  system,  Mil- 
waukee, Wis.,  district. . .  MM  (with  map). 1295 

1297 
Great  Lakes  to  New  York 

City EE-19-0 1512 

Great  Machlpongo  Inlet, 

Va L-24 4U 

Great     Machlpongo    R., 

Va L-25 411 

Great  Marsh  Cr.,  Md J-211 332 

Great  Miami (CC) 909* 

Great PeconicB.,N.T....  r-37 214 

Great  Pedee  R.,  N.  C N-49 499 

Great  Pedee  R.,  N.  C.  and 

g  Q  N-19. 504 

Gre'at'Pedee'ii.Vs.'C.'.'!.'!!  N-I9!  ;!"!!!!!!;!499 

Great  Pocket,  Fia P-131 570 

Great  Pocket-Peck  Lake, 

Fla.  (canal  between) P-132 570 

Great  Pt.,  Mass 033 116 

Great  Pt.,  Mass.  (break- 
water)   C-33 107 

Great  Pond,  N.  T F-45 215 

Great      Porcupine      Cr., 

Mont GG-645 1030 

Great  K.,  Mass C-17 107 

Great  B.,]V.T r-59 215 

Great  Salt  Pond,  Block 

Isld.,  R.  I C-103 108 

Great  Salt  Pond,  R.  I C-103 134 

Great  Sodus  B.,  N.  T RE-44 1493 

Great  Sodus  H.,  N.  T EE-44 1522 

Great  South  B.,  N.  T F-48 215  226 
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Great   South   B.,   N.   T. 
(cbannel       connecting 

with  Freepoit) r-48-a 227 

Great  South  B.,  Jamaica 
B.,  and  Peconlc  B.,  N. 
T.  (waterway  connect- 
ing)   r-48-b 227 

Great  Thorof  are,  Va J-44 331 

Great  Wicomico  R.,  Va. . .  K-137 374, 397 

Great  Works  E.,  Me A-283 29 

Green  and  Barren  Rs., 
Ky.  (locks   and  dams, 

care  and  operating) BB-7-d 89S 

Green  B.  H.,  Wis MM-14 1297, 1304 

Green  B.,  Mich,  and  Wis. .  MM-3 1297 

Green  B.,Va E-214 374 

Green  Briar  Cr.,  Ga 0-293 535 

Greenbriar  R.,  W.  Va EE-108 995 

Greenbrier  Cr.,  W.  Va BE-4 983 

Greenbrier  R.,W.Va EE-108 984,995 

Green  Cr.,N.C M-146 455 

Green  Cr.,  Pa J-7U 336 

GreenCr.,  S.  C N-97 499 

Greenfield  Bend (HH) 1074* 

Green  H.,  Mass B-168 70 

Green  H.  R.,  Mass B-159 70 

Green  Isld.  Bayou,  La S-719 687 

Green  Jacket  Shoal,  R.  I. .  C-81-a 128 

Greenlaws  Cove,  Me A-S3 27 

Green  Leaf  Bend (HH) 1074* 

Green  I.og  Cr.,  Ga O-390 536 

Grecnport  B.,  N.  T F-33 215 

Greenport  H.,  N.  T r-33 215,224 

Green  R.,  Ky.  (above 
mouth   ot   Big  Barren 

R.) BB-7-b 893 

Green  R.,  Ill JJ-19 1234 

Green R.,Ky. BB-7 891,892 

BB-11 896 

(CC) 909* 

Green  R.,  Ky.,  and  tribu- 
taries (purchase  ot  Im- 
provements,  and   their 

repair) BB-7-a 892 

Green  R.,  Ky.,  Rumsey. . .  BB-7-o 894 

Green  R.,N.C N-163 517 

Green  R.,S.C N-163 600 

Green  R.,  Utah SS-7 1544 

Green    R.,    Utah,    Colo., 

andWyo SS-7 1543 

Green  R.,  Wash XX-75 16S5 

Green  Run,  Md J-22 331 

Greens  Bayou,  Tex U-18 735 

U-32 735 

Greens  Branch,  Md J-1004 338 

Greens  Cr.,  Mass B-69 69 

Green    Timber    Cr.,     S. 

Dak GG-800 1031 

Greenville (HH) 1074* 

Greenwich  B.,  R.  I C-88 107,130 

C-89 130 

Greenwich  H.,  Conn D-97 141,173 

Greenwich  H.,  R.  I C-89 107,130 

Greenwood  Cr.,  Md J-393 334 

GreggsCr.,Mo GG-117 1026 

Gregolre  Bayou,  La S-692 687 

Gregory  Landing (HH) 1074* 

Gregory  Pt (HH) 1074* 

Gregorys  Bend (HH) 1074* 

Gregorys  Landtag (HH) 1074* 

Grey  Bull  R.,  Wyo GG-681 1030 

Grey  Cloud (HH) 1074* 

Greys  Cr.,Md J-1085 339 

Greyson  Cr.,  Mont GG-533 1029 

GricesRun,  Va L-112 412 

Griffiths  Cr.,  Ky DD-290 961 

Grlmballs  Cr.,  Ga 0-96 533 

Grimes  Cr.,Md J-120 332 

Grlndie  Cr.,  JV.  C M-79 454 

Grlndool  Cr.,  ]V.  C M-79 454 

Grindstone  Branch,  Mo. .  GG-95 1025 

Grindstone  Cr.,  Mo GG-84 1025 

GG-142 1026 

Grindstone  Cr.,  S.  Dak. . .  GG-S63 1031 

Grizzly  B.,  Cal TT-83 1655 

Grizzly  Cr.,  Colo GG-1031 1033 

Grocery  Cr.,  Ga 0-383 ,.636 

Gross  Cr.,Md J-3S2. .".334 


Page. 
Grosse  Isle,  Mich,  (chan- 
nel west  of) PP-113 1420 

Grosse  Pointe,  Mich PP-105-b 1455 

Grosse      Pointe,      Mich. 

(channel) PP-106 1420 

Grossetete  Bayou,  La S-624. 685,703 

Grove  Cr.,Md J-431 334 

Groveland  Park (HH) 1074* 

Guadalupe  R.,  Cal TT-35 1555 

Guadalupe  R.,  Tex U-61 736,768 

Guayataca  R.,  P.  R YY-24 1685 

Guadala  R.,  Cal TT-137. 1656 

Guamanl  R.,  P.  R YY-7 1685 

Guanajibo  R.,  P.  R YY-19 1685 

Guanica  H.,  P.  B YY-16 1685 

Guano  R.,Fla P-86 569 

GuayanlUa H.,  P.  R YY-IS....^ 1685 

Gueydan  Canal,  La S-753 687 

Gufllu  B.,  N.  T EE-61 1493 

Gulbert  Cr.,  S.  Dak GG-368 1027 

Guilford  B.,  Conn D-48 141 

Gulmara  Strait,  P.  I YY-133 1686 

GulonCr.,N.T E-8 177 

Guluan,  P.I YY-113 1686 

Guldens  Cr.,  N.  C M-197 455 

Gulf  ot  Alaska XX-122 1656 

Gulf  of  Davao,  P.  I YY-159 1686 

Gulf  of  Mexico (HH) 1074* 

Gulf    of    Mexico,    Dallas, 

Tex.,  district T  (with map).... 715 

Gulf  ot  Mexico,  Fla.,  to  St. 

Marys  R.  (canal) O-510-o 566 

Gulf  of  Mexico,   Galves- 
ton, Tex.,  district TJ  (with  map) 731 

Gulf  of  Mexico,  Jackson- 
ville, Fla.,  district P  (with  map) ....  567 

Gulf  of   Mexico,  Mobile, 

Ala.,  district R  (with  map) 643 

GuU    of    Mexico,    Mont- 
gomery, Ala.,  district Q  (with  map) 609 

Gulf  of  Mexico,  New  Or- 
leans, La.,  district S  (with  map) 679 

GuU    of    Mexico,    north 

shore  (waterway) Q-25 611, 623 

Gulf  of  Mexico  to  Atlantic 

Ocean  (canal  between)..  P-l-a 672 

Gulf  port  H.,  Miss E-88 646,672 

Gulfport     Ship     Chan., 

Miss E-87 646 

Gulfport  to  Ship  Isld.  H., 

Miss,  (channel from). ..  E-87 672 

Gulf  (The),  Va L-66 411 

Gulkana  R.,  Alaska XX-144 1656 

Gull  Lake (HH) 1074* 

GullR (HH) 1074* 

Gull  R.,  Minn KK-104 1248 

Gum  Branch,  Del J-21 331 

J-125... 332 

Gumbottom  Cr.,  Md J-1224. 340 

Gumbrldge  Branch,  Md. .  J-17 331 

GumCr.,  Ga O-280 535 

0-356 535 

GumCr.,Mo GG-1462 1036 

Gumlog  Bayou,  La S-555 686 

Gunbys  Cr.,Md J-37. 331 

Gun  Flint  Lake,  Mhin. 

and  Canada ICK:-243 1249 

Gunners  Cove,  Md J-213 332 

Gunpowder  Bar CCC) 909* 

Gunpowder  Cr.,  Ky DD-194 960 

Gunpowder  Falls,  Md J-992 338 

Gunpowder  R.,  Md J-976 338 

GimR.,Mich 00-19 1377 

Gunston  Cove,  Va K-95 373 

Gunters  Cr.,  Ala AA-53 870 

Guntersville,  Ala AA-18 855 

Guttenberg (HH) 1074* 

Gut(The),N.T E-3 177 

Gut  (The),  South  Bristol 

H.,Me A-1S8 28 

Guyandot  R.,  W.  Va EE-U 985 

Guyandotte (CC) 909* 

Guyandotte  R.,  W.  Va . . . .  E  E-11 983, 985 

GuyanR (CC) 909* 

Guy  Bayou,  La S-802....^ 688 

GuysCr.,Ky DD-95 959 

Gwynns  Falls,  Md J-1102 339 

Gypsum  Cr.,  Kans Ga-1361 1036 


[Seep.  1695] 
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Haliersliain  Cr.,  Ga 

Hackberry  B.,  La 

Hackbeiry  Cr.,  Kans 

Hackberrf  Cr.,  S.  Oak 

Hackberry  Lake,  La 

HackCr.,Va 

Hackensack  B.,  N.  J 

Hackley 

Haddaway  Cove,  Md 

Hadleys  Cr.,  Cal 

Haha  Biancb,  Md 

HabnvUle 

HaUCr.,BId 

Haines  Or.,  Fla 

Halawa  H.,  Hawaii 

Halelwa  H.,  Hawaii 

Hale  Lake 

Hales  Bar,  Tenn -. 

Hales  Bar  Lock,  Tenn 

Hales  Rapids 

Halt  Breed  Cr.,  Mont 

Hall  Dry  Cr.,  Kans 

Half  Moon  B.,  Cal 

Hall  Moon  Cr.,  Ga 

Half-moon  Cr.,  N.  C 

Halfmoon  Cr.,  N.  C 

Half  Moon  B.,  Ga 

HaltFoneCr.,  Tenn 

Hallway  Cr.,  S.  C 

Halfway  Swamp,  S.  C 

Halifax  Cr.,  Fla 

Halifax  K.,  Fla 

Hail  Brancli,  Va 

HaUCr.,Md 

Hails  Ferry, 

Hall  Bun,  Pa 

Hama-Hama  R.,  Wash. . . 
Hambleton  Cr.,  Md 

Hamburg 

Hamburg,  Kans 

Hambiug,  Tenn 

Hamilton 

Hamilton  Cr.,  Mo 

Hammer  Cr.,  La 

Hammer  Cr.,  Pa 

Hanunersley  Inlet,  Fuget 

Sound,  Wash 

Hammersley  Fork,  Pa 

Hammer  Smith  Cr.,  Ga. . 
Hammonasset  R.,  Conn. 
Hammond  Cr.,  N.  T.  and 

Pa 

Hanmiond  B.,  Mich 

Hammond  Isid 

Hamoa  H.,  Hawaii 

Hampton 

Hampton  Bar,  Va 

Hampton  Cr.,  Va 

Hampton  H.,  N.  H 

Hampton  R.  and  H.,  N.  H. 

Hampton  R.,  Ga 

Hampton  B.,  N.  H 

Hampton  R.,  Va 

Hampton  Roads,  Va 

Hampton    Roads,    Va., 

Jamestown  Piers 

Hampton    Roads,   Va., 

Middle  Ground  Bar 

Hanalel,  Hawaii 

Hanamaula  Landing,  Ha- 
waii  

Hanapepe    B.,    Isld.    of 

Kauai,  Hawaii 

Hancocks  Cr.,  N.  C 

Handsboro,  Miss.,  Back 

B 

Hanging  Dog  Isld 

Hanging     Woman     Cr., 

Mont,  and  Wyo 

Hanklns  Cr.,  N.  C 

Hannacrois  Cr.,  N.  T 

Hannah  Mills  Cr.,  Fla 


Page. 

0-78 533 

S-404 684 

00-1334 1036 

00-376 1028 

S-695 687 

K-135 374 

0-6 247,248 

(HH) 1074* 

J-361 333 

TT-161 1556 

J-963 338 

(HH) 1074* 

J-492 334 

P-42 569 

YY-52 1685 

yy-49 11685 

(HH) 1074* 

AA-18 855 

AA-190 849 

(HH) 1074* 

GG-596 1029 

GG-1233 1034 

TT-14 1655 

0-392 636 

M-175 455 

M-300 456 

0-91 533 

AA-312 850 

N-190 500 

N-IU 500 

P-97 569 

P-96 669 

E-124 374 

J-S7 331 

K:-20 373 

(GG-2) 1038* 

J-821 337 

XX-52 1655 

J-367. 333 

J-446 334 

(HH) 1074* 

Y-2-C 820 

AA-18 855 

(HH) 1074* 

GO-1528 1037 

S-262 683 

J-574 335 

XX-62-C 1667 

J-773 336 

0-418 536 

D-46 141 

J-678 336 

PP-40 1419,1432 

(00-2) 1038* 

YY-el 1685 

(HH) 1074* 

L-102 418 

L-102 412,418 

A-293 29 

A-293-a 66 

0-431 536 

A-294 29 

L-102 418 

L-99 412 

L-99-b 418 

L-99 417 

YY-30 1685 

YY-31 1685 

YY-35-a 1688 

M-191 465 

Il-78-a 670 

(HH) 1074* 

00-714 1030 

M-298 456 

E-67 177 

P-12 669 


Hannas  Reef  (channel 
across) 

Hannibal 

Hanson  Canal,  La 

Hapleys  Cr.,  M:ont 

Happy  Valley  Branch, 
Md 

Harbor  Beach,  Harbor  of 
Refuge,  Mich 

Harbor  Beach,  Lake  Hu- 
ron, Mich 

Harbor  Cove,  Mass 

Harbor  Cove,  Md 

Harbor  Isld.  (deep-water 
harbor  at),  Aransas 
Pass,  Tex 

Harbor  of  Refuge,  Sandy 
B.,  Mass 

Hardee  Cr.,  N.  C 

Hardin  Cr.,  Tenn 

Hard  Labor  Cr.,  Ga 

Hardscrabble 

Hardscrabble  Cr.,  Mont. . 

Hardship  Branch,  Md 

Hard  Times 

Hardys  Cr.,  Cal 

Hare  Cr.,  Cal 

Hares  Valley  Cr.,  Pa 

Harlem 

Harlem  Kills,  N.  T 

Harlem  R.,N.T 

Harlow  Cr.,  N.  C 

Hariowe  R 

Harmar 

Harmond  Cr.,  Ky 

Harness  Cr.,  Md 

Harney  B.,  Fla 

Harper  Cr.,Md 

Harpers  Pond,  Md 

Harper  Slough 

Harpeth  R.,  Tenn 

Harpswell  H.,  Me 

Harpswell  Sound,  Me 

Harraseeket  R.,  Me 

Harriet  Isld 

Harrington  B.,  Me 

Harrington  Ft 

Harrington  R.,  Me 

Harris  Bayou,  La 

Harris  Cr.,Md 

Harris  Cr.  (prong  of  Back 

E.),Va 

Harrlsecket  R.,  Me 

Harris  Ferry 

Harrison  Branch,  Mo 

Harrison  Cr.,  N.  C 

Harrison    Cr.    (prong    of 

BackB.),  Va 

Harrison  Cr.,  Va 

Harrlsonville 

Harris  Slough 

Harry  George  Cr.,  Va 

Hart  Branch,  Ky 

Hartford 

Hartford,  Ky 

Hartley  Cr.,  Pa 

Hartsburg 

Harvey  Canal  No.  S,  La. . . 

Harvey  Cr.,  Kans 

Harvey  Cr.,  Pa 

Harvey  Lake,  Pa 

Harveys  Lake  No.  1 

Harveys  Canal  No.  1,  La. . 

Harveys  Cr.,  Ga 

Harveys    Cut-off    Canal, 

La 

Harwich,  Mass 

Hasouse  Bayou,  La 

Hassock  Cr.,  N.  Y 

Hass  Slough,  Cal 
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U-8 737 

(HH) 1074* 

S-651 686 

GO-686 1029 

J-557 336 

PP-82...., 1419 

PP-82 1441 

B-86 69 

J-362 333 

U-67-b 772 

BB-77 76 

M-87 454 

AA-223 850 

0-296 535 

(HH) 1074* 

00-625 1030 

J-10 331 

(HH) 1074* 

TT-153 1666 

TT-149 1556 

J-887 337 

(GG-2) 1038* 

(HH) 1074* 

E-22 177 

E-24 177,188 

M-270 456 

M-257-f 477 

(CC) 909* 

DD-77 959 

J-1246 340 

P-203 570 

K-43 373 

J-154 332 

(HH) 1074* 

AA-249 850 

AA-239 878 

A-253 29 

A-250 29 

A-259-a 62 

(HH) 1074* 

A— 27  27 

(WW-2).';!!!!!i6i7* 

A-28 27 

S-195 682 

J-346 333 

L-98 ....417 

A-259-a 62 

(CC) 909* 

GG-54 1025 

M-309 466 

L-98 417 

L-98 412  . 

(HH) 1074* 

(HH) 1074* 

K-222 374 

DD-47 959 

(CC) 909* 

BB-11 896 

J-628 335 

(OG-2) 1038* 

S^22 684 

S-398 684 

GG-1363 1036 

J-696 336 

J-697. 336 

S-361 684 

S-301 683 

0-126 634 

S-356 684 

C-5 108 

C-5-a 108 

S-152 682 

F-90 216 

XJtJ-66 1577 
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Hastings 

Hastings  Cr.,  Cal 

Hatch  Canal,  I/a 

Hatcbee  R 

Hatcbee  R.,  Tenn 

Hatches  Cr.,  Mass 

Hatchle   R.,    Tenn.    and 

Miss 

Hatchs  Cove,  Me 

HatCi.,  S.Dak 

Hathaway 

Hat  Slough,  Wash 

Hatteras  (Atlantic  Ocean 

south  of) 

HatterasInlet,N.C 

Haulover,  N.  C 

Haven  (The),  Md 

Havre  ae  Grace  H.,  Md 

Havre  de  Grace,  Md.  (har- 
bor at) 

Havre  de  Grace,  Md. 
(above  and  below),  Sus- 
quehanna R 

Hawaiian  Islds 

Hawaii  Isld.,  Hawaii. 

HawCr.,  Fla 

Hawesville,  Ky 

Hawk  Chan.,  Fla 

Hawk  Cove,  Md 

Hawk  Cr.,  Minn 

Hawkins  Cr.,  Ga 

HawR.,  N.  C 

Hawthorn  Cove,  Md 

Hay  Cr.,Minn 

Hayden  Isld 

Hayes  Cr.,Mo 

Hay  Lake  Chan.,  Mich . . . 

Hay  Lake,  Mich 

Haynes  Slough,  Oreg 

Hays  Cr.,La 

Hay  Stack  Branch,  Md.. . 

Hay  ward  Cr.,  Mass 

Hayward  Cr.,N.C 

Hay  (West)  H.,  N.  T 

Hazard  Cove,  Md 

Hazel  Run,  Va 

Hazlets  Cr.,  Ga 

Head  H.,  Me 

Healy  R.,  Alaska 

Heart  R.,  N.  Dak 

Heath  Cr.,  Miss 

Heat  Spring  Cr.,  Mo 

Heckmann  Isld 

Helena 

Helena,  Mont 

HellCr.,Va 

HeUenGut,Md 

Hellens  Cr.,  Md 

Hellers  Cr.,  S.  C 

Hell  for  Certain  Cr.,  Ky . . . 

Hell  Gate 

Hellgate,  Ga 

Hell  Gate,  N.T 

Hell  Hole  Swamp,  S.  C. . . . 
Hell    Roaring    Cr.,    Wyo. 

and  Mont 

Hemlock  Cr.,  Pa 

Hempstead  B.,  N.  T 

Hempstead    B.,     X.    T., 

Broad  Chan 

Hempstead    B.,    N.    Y., 

Woodsburg  Chan 

Hempstead  H.,  N.  T 

Henderson 

Henderson  B.,  N.  T 

Henderson  Isld 

Henderson,  Ky 

Henderson  R.,  Ill 

Henderson    R.,    South 

Fork 

Hendricks  H.,  Me 

Hendrix  Cr.,  Kans 

Hennepin 
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(HH) 1074* 

TT-67 1555 

S-484 685 

(HH) 1074* 

AA-4 851 

B-201 70 

AA-4 848 

A-lOO 28 

GG-849 1031 

(HH) 1074* 

XX-87 1655 

L-173-i 434 

H73-J 435 

M-66 454 

M-261 466 

M-18 454 

J-502 334 

J-556-g 365 

J-556-f 365 

J-556-a 362 

YY  (with  map).  1685 

YY-69 1686 

P-73 569 

(CC) 909* 

P-173 570 

J-1065 339 

EK:-148 1248 

0-429 536 

M-317 456 

J-1054 339 

JJ-a5 12S4 

EK-119 .1248 

(WW-2) 1617* 

GGi-203 1026 

PP-12 1419 

PP-13 1419 

PP-S-b 1427 

VV-28 1593 

E-98-r 647 

J-996 338 

B-142 70 

M-184.; 465 

D-10 141,146 

J-63 331 

E:-207 374 

0-111 534 

A-89 27 

XX-201 1666 

GG-774 1031 

JJ-28 1234 

GG-36 1025 

(GG-2) 1038* 

(GG-2) 1038* 

(HH) 1074* 

(GG-2) 1037* 

L-235 413 

K-U 373 

K-12 373 

N-171 500 

DD-72 969 

CWW-2) 1617* 

0-118 634 

E-17 184 

N-229 500 

GG-664 1030 

J-713 336 

r-71 215 

F-72 215 

P-76 215,229 

F-9 215,217 

(HH) 1074* 

RR-67 1493 

(CC) 909* 

(CC) 909* 

JJ-14 1234 

JJ-16 1234 

A-200 28,48 

GGI-1382 1035 

(HH) 1074* 


Hennepin  Canal 

Hennepin  Canal,  Ililnols 
R.,  to  Watertown, 
Mississippi  R.  (ship  ca- 
nal)  

Henrys  Cr.,  Va. 

Hensleys  Shoals 

Herbert  Run,  Md 

HerbR.,  Ga 

Hercnlaneum 

Herds  Cr.,  Ga 

Hereford  Inlet,  N.  J 

Herring  Cr.,  Va 

Herman  H.,  Me 

Hermann 

Hermaphrodite  Cr.,  S. 
Dak 

Hermitage,  Ga 

Hero  Islds.,  North  and 
South  (channel  be- 
tween)   .• 

HeroH.,  Vt 

Heron  B.,  Ala 

Heron  Bayou,  La 

Herricks  B.,  Me 

Herring  B.,  Md 

Herring  Cr.,  Md 

Herring  Gut,  Port  Clyde 

H.,Me. 

Herring  R.,  Mass 

Herring  Run,  Md 

Herrlngton  Cr.,  Md 

Hersheys 

Hewlett  B.,  N.  T 

Heybours  Bayou,  La 

Hickman 

Hickman  Cr.,  Ky 

Hickory  Branch,  La 

Hickory  Chute 

Hickory  Cove,  Md 

Hickory  Cr.,  Mo 

Hickory  Cr.,  Tenn. 

Hicks  Run,  Pa 

Higan,P.  I 

Highbank  Cr.,  S.  Dak 

HighclUI  H.,  Wis 

High  Hill  Cr.,  S.  C 

High  Isld.  Cr.,  Minn 

Highland 

Highland  Bayou,  Tex 

Highwood  Cr.,  Mont. 

Hill  Cr.,  Pa 

Hillerman 

HiUsB.,Va 

Hillsboro  B.,  Fla 


Hillsboro  Inlet,  Fla. 
HUlsboro  R.,  Fla 


Hillsborough  R.,  Fla 

HlUsCr.,N.C 

HUlsCr.,Pa 

Hill  Slough,  Cal 

HUls  Ft.  Cove,  Md 

Hill  VaUey  Cr.,  Pa 

Hilo  H.,  Hawaii 

'  Hilongos,  P.  I 

Hinds  Cr.,  Tenn 

Hines  Cr.,  Tenn 

Hingham  H.,  Mass 

Hlnkson  Cr.,  Mo 

Hiwassee  B.,  Tenn 

Hlwassee  R.,  Tenn 

Hiwassee,  Teimessee,  and 
Savannah  Rs.,  Ga.  and 
Tenn.  (canal  connect- 
ing headwaters) 
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JJ-20-a. 1235 

JJ-20-b 1236 

K-153 374 

(G(}-2) 1038* 

J-1108. 339 

0-54 633 

(HH) 1074* 

0-351 635 

1-25 299 

I/-137 412 

A-21ft 28 

(GG-2) 1038* 

GG-387 1028 

0-462 636 

E-79 177 

E-80 177 

B-56 646 

S-385 684 

A-76 27 

K-2 373 

J-632 336 

K-59 373 

A-154 28 

B-200 70 

B-205 70 

C-5 107,108 

J-282 333 

J-1074 339 

J-482. 334 

(HH) 1074* 

r-74 215 

S-744 687 

(HH) 1074* 

DD-185 960 

S-842. 688 

(HH) 1074* 

J-219. 332 

GG-162 1026 

AA-158 849 

J-788 337 

YY-176 1686 

GG-798 1031 

MM-21-e 1316 

N-197 500 

EK-142 1248 

(HH) 1074* 

tj-31 735,764 

G6-661 1029 

J-726 336 

(CC) 909* 

K-248 376 

P-288 596 

P-288-b 697 

P-288-0 598 

P-303 671 

P-147 670 

P-148 670 

P-309 671 

P-288 696 

P-288-b 597 

P-288-d 599 

P-106 570 

M-95 455 

J-673 336 

TT-45 1555 

TT-103 1655 

J-248 333 

J-888 337 

YY-73 1686,1690 

YY-117 1686 

AA-161 849 

AA-154 849 

B-145 70,94 

GG-85 1025 

AA-18 855 

AA-67 870 

AA-67 870 

0-2-j 547 


[See  p.  1695] 
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Hlwassee   B.,    Tenn.,    N. 

CandGa AA-«7 848 

Hlwassee  B.  ("Transpor- 
tation Boutes  to  Sea- 
board")   A..-lS-k 869 

Hoaeland  Bun,  Fa J-746 336 

Hobbs  Cr.,  Kans GG-1364 1035 

Hobe  Sound,  Fla P-138 570 

Hoboken,  N.  J.  (in  front 

of) E-28-0 195 

Hockomock  B.,  Me A-209 28 

Hockomock  Cban.,  Me. . .  A-170 28 

Hodges  Cr.,  N.  C L-331 413 

Hodges  Cr.,ya L-190 412 

Hodgklns  Cove,  Miiss B-74 69 

Hofaer  Cr.,  Va. L-172 412 

Hogans  Cr.,  Fla P-23 569 

Hogans  Cr.,  Ind DD-495.... 963 

Hogarty  Cr.,  Tenn AA-262 860 

Hogarty  B.,  Alaska XX-231 1657 

Hogback (HH) 1074* 

Hog  Bayou,  La S-673 687 

S-694 687 

S-747 ,.   .687 

HogCr.,Md J-273 333 

J-534 335 

Hogbole  Cr.,  Md J-395 334 

Hog  Isld.  B.,  N.  C M-229 456 

HogIesCr.,Mo GG-1489 1036 

Hog  Neck  Cr.,  Va I/-125 412 

Hogpen  Cr.,Md J-1063 339 

Hogs  Back  Bar (WW-2) 1617* 

Hog  Slough,  Cal UU-48 1577 

HotaB.,Wash XX-30 1655 

HokoB.,Wash XX-41 1655 

HoUand  Cr.,  Kans GG-1366 1035 

HoUanders  Cr.,  Fa. H-19 271 

HoUand  H.,  Mlcb. 00-22 1377,1388 

Hollands  Branch,  Md T-925 338 

Holland  Straits,  Md J-177 332 

Holly  Bush (HH) 1074* 

Holly  CT.,Ky. DD-168 960 

HoUyCr.,Md J-1152 339 

HoUyCr.,S.C N-192 500 

BoUy  B.,  Left  Fork,  W. 

Va EE-X48 984 

Holly  B.,  TC.  Va EE-146 984 

HoUyBoadDock (WW-2) 1617* 

Holmes  B.,  Me A-13 27 

Holmes  Bayou,  La E-98-fl 647 

E-102 647 

Holmes  Cr.,  Mo GG-188 1026 

Holmes  Hole,  Mass C-27. 112 

Holmes  B.,  Fla Q-33 611 

Q-33-1) 627 

Holmes  B.,  Fla.  and  Ala..  Q-33 626 

Q-33-a 626 

Holmes    B.,    Fla.,    from 

Vernon  to  Its  mouth....  Q-33-c 627 

Holston  B.,  Tenn AA-18 855 

Holston   B.,   Tenn.   and 

Va AA-113 849,874 

Holtz  Bldge  Gut,  Md J-166 332 

Homasassa  B.,  Fla P-338 571 

Homasassa  B.,  Fla P-339 571 

Home  City (CC)l 909* 

HomeCr.,Va DD-279 961 

Homer (HH) 1074* 

Homersvllle  to  Junction 
of  Little  B.,  Ark.  and 
Mo.,  and  the  St.  Fran- 
fig Y-52  839 

Hominy  Branch,  Mo. ... .  00-86.' i025 

Hominy  Cr.,  W.  Va EE-117 984 

HomlyBapids (WW-2) 1617* 

Homochitto (HH) 1074* 

Homochltto  B.,  Miss S-282 683, 694 

Homosassa  B.,  Fla P-338 604 

Homosassa  B.,  Fla P-339 604 

Honakohau  H.,  Hawaii. . .  Y Y-59 1685 

BoudaB.,P.I YY-143 1686 

Honeycomb  Cr.,  Ala AA-201 849 

Honey  Cr.,  Kans 00-1173 1034 

Honey  Cr.,  Nebr OG-1125 1033 

Honey  Cr.,N.C L-347. 414 

Honey  Cr.,  Ohio DD-411 962 

Honey  Cr.,Pa J-862 337 

Honeygo  Bun,  Md J-1050 339 

HongaB.,Md J-202 332 
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Honker  B.,  Cal TT-78 1665 

Honolulu  H.,  Hawaii YY-45 1685 

YY.^5 1688 

Honolulu,  Hawaii  (recla- 
mation of  Quarantine 

Isld.) YY-45-b 1689 

Hood  Canal,  Wash XX-47 1655 

Hood  Fork,  Ky DD-224 960 

HoodB (WW-2) 1617* 

HoodB.,Oreg VT-79 1593 

Hoods  Canal  to  North  B., 

Wash.,  Fuget  Sound....  XX-62-d 1668 

HoodsCr.,  N.  C M:-321 456 

HookCr.,  N.T E-89 216 

Hookena  H.,  Hawaii YY-81 1686 

Hookton  Slough,  Cal TT-177 1556 

Hooper  Cr.,  Nebr 00-1133 1034 

Hooper  Strait,  Md J-173 332 

Hoop  Pole  Cove,  Mass B-76 69 

Hoopnloa  H.,  Hawaii YY-80 1686 

Hoosler  Cr.,  La T-2-1 717 

Hoover  Cr.,  Kans GG-1369 1035 

Hop  Bottom  Cr.,  Fa J-635 335 

Hopefleld (HH) 1074* 

Hopkins  Cove,  Md J-174 332 

Hopkins  Cr.,  Md J-1061 339 

Hoppow  Cr.,  Cal TT-198 1656 

HoqiUam  E.,  Wash XX-22 1656, 1662 

Hoquarten  Slough,  Oreg .  W-62 1593 

HombamCovcMe A-160 28 

Horner  Cove,  Md J-471 334 

HornH.,  Va K-260 375,403 

Horn  Isld.  H.,  Miss 1V63 664 

K-63-C 666 

Horn  Isld.  Fass,  Ala 11-61 646 

R-63 664 

IM3-b ....6C6 

Horsebridge  Cr.,  Md J-31 331 

Horse  Br.  Cr.,  Va L-132 412 

Horse  Cr.,Fla P-118 670 

Horse  Cr.,Ga 0-126 634 

0-329 635 

O-380 536 

Horse  Cr.,Ky DD-39 959 

Horse  Cr.,  Tenn AA-221 850 

Horse  Cr.,  W.  Va DD-304 961 

Horse  Cr.,  Mont 00-642 1030 

Horse  Cr.,  Nebr. GG-971 ...1032 

Horse     Cr.,     Nebr.     and 

Wyo GO-1073 1033 

Horsehead  Branch,  Md.. .  J-1104 339 

Horse  Head  Cr.,  N.  Dak. . .  0  G-390 1028 

Horse  Head  Cr.,  S.  Dak. . .  OG-850 1031 

Horse  Isld (HH) 1074* 

HorseLandingCr.,  Md...  K-34 373 

Horse  Mountain  Cr TT-156 1566 

Horse  Prairie  Cr.,  Mont. . .  GG-520 1029 

Horse  Shoe  B.,  Minn Llr-6 1265 

Horseshoe  Cove,  Me A-82 27 

Horseshoe  Cr.,  Nebr. 0  0-1259 1035 

Horseshoe  Cr.,  Wyo OG-1070 1033 

Horse  Shoe  Lake,  Miss . . .  X-6 785 

Horseshoe  Lake,  Miss X-6 788 

Horseshoe  Lead,  Va I1-13 411 

Horse  Tail (HH) 1074* 

Horsetail    or    Clear    Cr., 

Colo GO-1081 1033 

Horse  Thoroughfare,  N. 

C L-360 414 

HortonCr.,  Pa J-636 335 

Horton  Ft.,  N.  T.  (break- 
water)   P-27 223 

Hortons  Cove.,  Conn D-17 141 

Hortous  Ft.,  N.  T r-27 215 

Hospital  B.,  La S-315 683 

Hospital  Cr.,  Vt E-107 178 

Hospital  Ft.,  Va L-173-g 434 

Hosklns  Cr.,  Va K-218 374 

Hot  Springs  Cr.,  Mont....  00-511 1029 

Hound  Cr.,  Mont 00-645 1029 

Honsatonlc  B.,  Conn D-64 141, 162 

Hough  Cr.,Va E-203 374 

Houston  H.,  Tex U-21 735 

Houston  B.,  La S-848 688 

Houstons  Cr.,  Ga 0-116 534 

Houston  Ship  Chan.(Gal- 
veston  Ship  Chan,  and 

Builalo  Bayou),  Tex U-26-c 743 

Houston  Ship  Chan.,Tex .  U-26 736 


1734     INDEX  TO  REPORTS,  CHIEF  OP  ENGINEERS,  V.  S.  ARMY,  1866-1912, 


Houts  Brancb,  Mo 

Howard  Bend 

Howard  Brancb,  Mo 

Howards 

Howards  Cr.,  Ky 

Howards  Cr.,  W.  Va 

Howard  Slough,  Cal 

Howards  Pass,  La 

Hoyts  Cr.,  S.  Dak 

Hub  Quarter  Cr.,  N.  C 

Hudsens  Bayou,  Fla 

Hudson  B.,  Fla 

Hudson  Cr.,  Ga 

Hudson  Cr.,  Md 

Hudson  H.,  Wis 

Hudson  B.,  canal  to  Great 

Lakes 

Hudson  B.,  X.  J 

Hudson  B.,  N.  J.  and  N. 

T 

Hudson  B.,  N.  T 

Hudson  B.,  N.  T.  (Cox- 
sackle  to  New  Balti- 
more)  

Hudson  B.,  New  Tork  H., 
N.T 

Hudson  B.,  N.  T.  (Troy  to 
moutb  ol  canal) 

Hudson  B.,  Bondout  H., 
N.T 

Hudson  B.,  Stuyvesant 
H.,N.T 

Hufleys  Cr.,  S.  C 

HuSpower  Bayou,  La 

Huffs  Cr.,N.C 

Huger  Bayou,  La 

Hugbes  Bar 

Hngbes  Cr.,  Oblo 

Hugbes  Cr.,  Tenn 

Hughes  Cr.,  W.  Va 

Hugbes  B.,  W.  Va 

Hughes  B.,  W.  Va.,  Xortb 
Fork 

Hughes  B.,  W.  Va.,  South 
Fork 

Hull  Gut,  Mass 

Hull,  Mass.  (headland) . . . 

Hull  Ft 

Hulls  Cr.,Va. 

Humboldt  B.,  Cal 

Humboldt  H.  and  B.,  Cal. 

Humbug  Cr.,  Nebr 

Hummock  Chan.,  Va 

Humphreys  Cr.,  Md 

Humptullps  B.,  Wash 

Hungers  Cr.,  Va 

Hungry  Mother  Cr.,  Mo. . 

Hunlock  Cr.,  Fa 

Hunter  Cr.,  Cal.. .  

Hunter  Cove,  Oreg 

Hunter  Cr.,  Fa 
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GG-62 1025 

(GG-2) 1038* 

GG-16 1026 

(HH) 1074* 

DD-180 960 

EE-110 984 

TT-76 1555 

S-226 683 

GG-351 1027 

L-38S 414 

P-291 571 

P-330 571,603 

0-215 534 

J-245 333 

KK-47-b 1253 

RR-19-d 1513 

E-28-b 195 

B-28 191 

E-28-a 191 

E-28-0 195 

E-28 .177 

E-28-e 196 

i'-105 216 

E-28-a 196 

E-64 200 

E-48-a 198 

N-82 499 

S-688 686 

M-239 456 

S-690 687 

(CC) 909* 

I)D-376 962 

AA-236 R50 

EE-127 984 

EE-180 984 

EE-182 984 

EE-181 984 

B-147 70 

B-148 70,95 

(GG-2) 1038* 

K-133 374 

K-133 397 

TT-175 1556 

TT-175 1570 

6G-954 1032 

L-S 411 

J-1083 339 

XX-23 1655,1662 

L-68 411 

GG-107.- 1026 

T-699 336 

TT-200 1556 

W-7 :i593 

J-854 337 


Hunters  Cr.,  Va 

Hunting  Bayou,  Tex 

Hunting     Cr.,    Accomac 

Co.,Va 

Hunting  Cr.,  Md 

Hunting  Cr.,  Tenn 

Hunting  Cr.,  Va 

Huntingfleld  Cr.,  Md 

Huntbigton  B.,  N.  T 

Huntington  Br.  to  Seven 
Devils  mining  district. 
Snake  B.  (upper),  Ida- 
ho  

Huntington  Cr.,  Fa 

Huntington  H.,  Long  Is- 
land,N.T 

Huntington  H.,  N.  T 

Hunts  Cove,  Va 

Huntsdale 

Hunts  Bun,  Fa 

Huron  B.,  Mich 

Huron  H.,  Mich 

Huron  H.,  Ohio 

Huron,  Lake  (waters  con- 
necting with  Lake  Su- 
perior)  

Huron  B.,  Mich 

Huron  B.,  Ohio 

Hursley  Cr.,  Mich 

Hurst  Branch,  Ky. 

Hurst  Cr.,Md 

Hurricane 

Hurricane  Branch,  Ky 

Hurricane  Cr.,  Mo 

Hurricane  Cr.,  Ind 

Hurricane  Cr.,  Ky 

Hurricane  Cr.,  La 

Hurricane  Cr.,  Tenn 

Hurricane  Cr.,  Va 

Hurricane  Fork,  W.  Va. .. 

Hurricane  Isld 

Hurricane  Sound,  Me 

Hushpuckana 

Hushpuckana   Bayou, 

Miss 

Hushpuckney  Cr.,  Mo 

Huslla  B.,  Alaska 

Hutchinson  B.,  N.  T 

Hutchinson,  Kans 

Hyacinth     removal     (see 

P-l-b,  6,672). 
Hyannls    H.   of    Betuge, 

Mass 

Hycootet  B.,  Va.  and  N. 

C 

Hylebos  Cr.,  Wash 

Hymelia 

E^ner  Cr.,  Fa 
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K-a 375 

U-19 735 

L-85-b 417 

J-267 333,352 

J-37S 333 

K-18 373 

AA-167 849 

K:-92 373,390 

K-232 375 

J-500. 334 

F-14 215 

W-84-C 1611 

J-703 336 

E-16 219 

E-16 215 

E-161 374 

(GG-2) 1038* 

J-780 337 

LL-48 1265 

PP-81 1419 

QQ-18 1461,1471 

PP-l-b 1421 

PP-119 1420,1456 

QQ-19 1461 

PP-9 1419 

DD-86 959 

J-260 333 

(HH) 1074* 

DD-85 959 

DD-106 960 

GG-116 1026 

BB-20 891 

DD-247 961 

S-253... 683 

S-836 688 

S-855 688 

AA-233 850 

DD-268 961 

EE-129 984 

(CC) 909* 

A-120..; 28 

(HH) 1074* 

X-18 785 

GG-1477 1036 

XX-233 1657 

E-15 177,182 

Y-2-C 820 

C-9 107,109 

I/-380 414 

XX-71 1656 

(HH) 1074* 

J-766 336 


Iba,F.I 

Iberia-St.  Mary  Canal, 
La 

nasco 

IIlganB.,F.I 

nog,F.L 

DoUo.F.I 

IUanaB.,F.I 

Illinois 

Illinois  and  Michigan  Ca- 
nal  

niinols  and  Mississippi 
Canal,  lU 


Illinois  and  Mississippi 
Canal,  111.,  Milan  sec- 
tion  


YY-102 1686 

S-701 687 

(HH) 1074* 

YY-174 1686 

YY-132 1686 

YY-138 1686 

YY'-164 1686 

(HH)....  1074*,  1076* 

NN-12 1349 

NN-l-b 1353 

JJ-20 1234,1235 

JJ-20-0 1237 

JJ-20-e 1240 

JJ-20-f 1240 


Illinois  and  Mississippi 
Canal,  Dl.  (operating 
and  care) 

Illinois  and  Mississippi 
Canal,  III.,  Bock  Biver 
Fool,BI 

Illinois  Cr.,  Ark 

Illinois  Cr.,  Colo 

Illinois  Cr.,  Kans 

Illinois  B 

Illinois  B.,  Ark.  and  Okla. 

Illlnois  B.,  Ill 


nilnols  B.,  III.  (locks  and 
dams,  operating  and 
care) 

liiinols  B.,  Oreg 


JJ-20-g.. 


.1240 


JJ-20-d 1239 

Y-6 818 

GG-1036 1033 

GG-1239 1034 

fHH)....  1074*  1076* 

Y-8 818 

JJ-3 1234 

NN-1 1349 

NN-l-a 1349 

NN-l-o 1353 


NN-l-d 1354 

VV-9 1593 
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Dllnols  B.  to  Watertonm, 
Miss.  B.  Hennepin  Ca- 
nal (ship  canal) 

lUlnoIs-Wlsconsln 

Illinois-Wisconsin  State 
line 

Ilwaco  H.,  Wasb 

Imperial  B.,  Fla 

Ininaba  B 

Imnaha  B.,  Oreg 

Imuiuam  B.,  P.  I 

Independence  Cr*,  Kans. . 

Indiana  Chute 

Indiana  H.,  Ind 

Indians.,  Fla 

Indian  Bayou,  La 
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Indian  Brook,  Mass . 
Indian  Brook,  ]V.  T. . 

Indian  Coulee,  La 

Indian  Cr.,  Ala 

Indian  Cr.,  Fla 

Indian  Cr.,  Ga 


Indian  Cr.,  Iowa. . 
Indian  Cr.,  Kans. 
Indian  Cr.,  Ky 


Indian  Cr.,  La.. 
Indian  Cr.,  Md. 


Indian  Cr.,  Minn. . 
Indian  Cr.,  Mo 


Indian  Cr.,  N.  T. 
Indian  Cr.,N.C. 


Indian  Cr.,  X.  Dak. 

Indian  Cr.,  Fa 

Indian  Cr.,  S.  Dak. 
Indian  Cr.,  Tenn 


Indian  Cr.,  Va 


Indian  Cr.,  W.  Va. 


Indian  Cr.,  Wyo 

Indian  Field  Cr.,  S.  C 

Indian  Fork,  Ohio 

Indian  H.,  Ind 

Indian  H.,  Me 

Indian  Hill 

Indian  Isld.   Slough,  N. 

Indian  Key  Chaii.,  Fla.! 

Indian  lands 

Indian  Mound  B.,  La. . . 
Indian  Pass,  Fla 


JJ-20-b 1236 

(HH) 1076* 

EK-2 1247 

WW-71-a 1652 

P-224 670 

(■WW-2) 1617* 

VV-86 1593 

YY-149 1686 

G(J-1162 1034 

(CC) 909* 

NN-22 1367 

P-333 571 

S-131 682 

S-681 686 

S-841 688 

B-172 70 

E-37 177 

S-768 687 

AA-205 850 

P-160 570 

O-303 536 

0-366 635 

GG-256 1027 

GG-276 .1027 

GG-1231 1034 

GG-1336 1035 

DD-52 959 

DD-181 960 

S-854 688 

J-262 333 

K-27 373 

JJ-45 1234 

GG-1411 1036 

GG-1498 1036 

F-96 216,232 

L-238 413 

M-322 456 

GG-753 1031 

PF-17 1003 

GG-868 1031 

AA-163 849 

AA-222 850 

AA-265 850 

AA-295 850 

K-152 374 

1^196 412 

DD-260 961 

DD-267 961 

BE-25 983 

EE-107 984 

GG-1068 1033 

N-222 .600 

DD-373 962 

NN-22 1349 

A-39 27 

(CC) 909* 

M-102-a 465 

P-186 570 

(HH) 1076* 


Indian  B.,  Conn 

Indian  B.,  Del 

Indian  E.,  Fla 

Indian  B.,  Fla.,  and  con- 
necting waterways 

Indian  B.  Inlet,  Del 

Indian  B.  Inlet,  Fla 

Indian  B.,  Me 

Indian  B.,  Mass 

Indian  B.,  Mich 

Indian  B.,  Upper  Slne- 
puxent  B.,  and  Isle  of 
Wight  B.,  Md.  (connec- 
tion o() 

Indian  Bun,  Md 

Indian  Slough,  Cal 

Indian  Slough,  Oreg. . . : . . 

Indian  Town  Cr.,  N.  C 

Indian  Town  Cr.,  S.  C. . . . 
Indlantown  Cr.,  Va 


P-320 571 

Q-27 611 

D-45 141 

D-62 141 

1-77 299,325 

P-112 570 


P-112. . 
1-75.... 
P-IU.. 
A-23... 
B-50... 
PP-34.. 


.586 


.570 
..27 


1-81-0 328 

J-1032 388 

J-1131.....' 339 

UU-16 1677 

VV-43 1593 

I/-262 413 

N-78 499 

XrAl 411 


India  (reservoirs) 

Indigo  Slough,  Cal 

Inglutallk  B.,  Alaska 

Inlgoes  Cr.gMd 

Innoko  B.,  'Alaska 

Insular— Porto  Blco,  Ha- 
waii, and  the  Philip- 
pines  

Inspectlnghouse  Cr.,  Md. 

International  boundary, 
ITnited  States  and  Can- 
ada  

International  line 

Inwood,  N.  T 

lone 

Iowa 

Iowa  Isld 

Iowa  Lake,  Iowa  (outlet 
to) 

lowaB 

Iowa  B.,  Iowa 

Iowa  B.  (upper),  Iowa 

Ipswich  B.,  Mass 

Irish  Bayou,  La 

Irish  Chan.,  N.  T 

Irish  Cr.,Ky 

Irish  Cr.,Md 

Irondeguolt  B.,  N.  T 

Iron    Lake,    Minn,    and 

Canada 

Iron  Pier,  Lewes,  Del 

Iron  B.,  Wis 

Ironton 

Irvlngs  Branch,  La 

Isaacs  Cr.,  N.  C 

Isabeiie  Cr.,  Wis 

Isabell  Station 

IshCr.,  Tenn 

Isla  au  Breton 

Isla  de  Boise  Cr 

Islais  Cr.,  Cal 

Islais  R.,  San  Francisco 

B.,Cal 

Island  Branch,  Md 

Island  Chan.,  N.  T 

Island  Cr.,  Ala.  and  Ga. . . 

Island  Cr.,  Kans 

Island  Cr.,  Ky 

Island  Cr.,Md 


Island  Cr.,  Mass 

Island  Cr.,  N.  C 

Island  Cr.,  N.  T 

Island  Cr.,  S.  C 

Island  Cr.,  Tenn 

Island  Cr.,  Va 

Island  Cr.,  W.  V 

Island  End  B.,  Mass 

Island  Levee 

Island  No.  6 

Island  Baplds 

Island  8 

Island  Slough,  Cal 

Islas  Verdes  B.,  P.  I 

Isle  Au  Haut  Thorough- 
fare, Me 

Isle  des  Cannes  Bayou, 
La 

Isle  of  Hope  B.,  Ga 

Isle  of  Wight  B.,  Del.  and 

Isle  of  Wight  b!,'  MdV  Up- 
per Slnepnxent  B.,  and 
Indian  B.  (connection 
of) 

Isle  Boyal 

Isle  Boyale,  Mich 

Islesboro  H.,  Me 


Page. 

(HH) 1075* 

TT-34 1555 

XX-242 1657 

K-54 373 

XX-190 1656 

YY 1683 

J-1271 340 

E-74 177 

rWW-2) 1617* 

F-86 218,231 

(WW-2) 1617* 

(HH) 1076* 

(HH) 1076* 

GG-256 1027 

(HH) 1075* 

JJ-65 1234,1243 

JJ-68-b 1243 

JI-69 1234 

B-60 69 

B-60 76 

S-140 682 

E-98 216 

DD-218 960 

J-334 333 

EE-41 1493,1520 

KK-232 1249 

H-24 271 

LIr-25-b 1281 

(CC) 909* 

S-40 681 

M:-206 455 

KK-44 1247 

(GG-2) 1038* 

AA-108 ..849 

(HH) 1075* 

(HH) 1075* 

TT-16 1655 

TT-16 1560 

J-928 338 

F-97 216 

AA-59 848 

GG-1174 1034 

DD-29 959 

DD-37 959 

DD-248 961 

J-139 332 

J-321 333 

J-444 334 

J-513 335 

K-16 373 

B-166 70 

I/-307 413 

M-185 455 

M-308 456 

E-55 177 

N-247 501 

AA-93 849 

L-383 414 

EE-16 983 

EE-83 983 

B-120 70 

(HH) 1075* 

(WW-2) 1617* 

(HH) 1075* 

CBS) 1075* 

TT-86 1655 

YY-142 1686 

A-92 27,37 

S-728 687 

0-97 533 

1-81 299 

1-81-0 328 

LI^60 1265 

LL-63 1294 

A-IU 28 
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Page. 
Isles  ot  Shoals  H.  (Gos- 

poitH.},  Me.aiid]V.H..  A-291 29,65 

A-29X-a 65 

IsUpCr.,N.T F-Ol 215 

Istbmus  Slongb,  Oreg. . . .  VV-21 1593 


Istokpoga  Ct.,  Fla F-245.. 

Istolqioga  LaKe,  Fla P-246.. 

ItaUan  Slongb,  Ca] UU-17. 

Ivy  Landing (HH).. 


Page. 

571 

571 

...1677 
-.1076* 


J. 


Jabez  Brancb,  Md J-1222 340 

Jacaguas  a.,  P.  B YY-12 1685 

Jacinto  B.,  Tex U-17 735 

Jackass  B.,  La S-21S 682 

Jack  Cr.,  Colo GG-1039.. 1033 

JackCr.,Md J-133 332 

Jack  Cr.,  Wyo GG-1022 1033 

Jacks  Cr.,  Ga O-250 535 

0-295 535 

Jacks  Cr.,Ky DD-15 959 

Jacks  Ct.,X.C M-97 455 

Jacks  Ct.,  Pa J-860 337 

JacksCi.,  S.  C N-UO 500 

Jacks  Cr.,Va J-8 331 

Jacks  Fork,  Mo Y-31 818 

Jackson    and    Ddlnburg, 

between  (Pearl  B.,  Miss.)  E-98-e 676 

Jackson  Bayou,  La S-678 687 

Jackson     (below).     Pearl 

B.,Miss R-98-0 675 

Jackson  Chute ( GG-2) 1038* 

Jackson  Cr.,  Md J-417 334 

Jackson  Crs.,  Fla 0-531 537 

Jacksons  Cr.,  Ta K-120 374 

K-236 375,402 

Jackson     to      Carthage, 

Pearl  B.,  Miss B-98-d 676 

Jacksonville,     Fla.,     dis- 
trict   P  (with  map) 567 


.579 

.679 
.685 
.961 
1556 
.335 
.455 
.499 
.411 
1656 
.215 

.232 


.231 


Jacksonville  (opposlte),St. 

Johns  B.,  Fla P-lO-b 

Jacksonville  to   Palatka, 

St.  Johns  B.,  Fla P-lO-o 

Jacob  Bayou,  La S-623...... 

Jacob  Fork,  W.  Va DD-309... 

Jacobl  Cr.,  Cal TT-182. .. . 

Jacobs  Or.,  Md J-518 

Jacobs.Cr.,N.C M-104 

Jacobs  Swamp,  N.  C N-34 

Jacobus  Cr.,  Va L-69 

Jaget  Slough,  Cal TT-33 

Jamaica  B.,  N.  T r-79 

Jamaica  B.,  N.  T.,  Indian 

Cr r-96 

Jamaica  B.,  N.  T.,  to  Cor- 
~  nells  Cr.  and  Landing 

(water  connection) F-91 

Jamaica  B.,  Great  South 

B.,  and  Feconlc  B.,  N. 

T.  (waterway  connect- 
ing)   F-48-b 227 

Jamaica  B.  to  Long  Beach 

Inlet,  N.T P-80 230 

Jamaica  B.  to  Bockaway 

Inlet,  N.T.  (channel)...  r-88 216 

r-78-b 230 

James  Cr.  Canal,  D.  C. . . .  K-46-o 385 

James  Cr.,Fla.... P-166 570 

James  Cr.,  N.  C M-121 466 

James  Fork,  Mo Y-41 818 

James  Landing (HH) 1075* 

James  or  Dakota  B.,  S. 

Dak.  and  X.  Dak GG-SOl 1027 

(GG-2) 1037* 

GG-301-a 1060 

James  B (GG-2) 1038* 

James  B.  and  Kanawha 

Canal,  Va.  and  W.  Va. 

(survey  lor  extension  ol)  EE-62-d 992 

James  B.  Survey,  Ohio  B. 

connecting  with EE-62-e 993 

James  B.,Va L-105 412,419 

L-117-a 423 

James    B.,    Va.,    James- 
town Isld L-117 412 

James  Bun,  Md J-959.... 338 


Jamestown       Exposition 

(piers) 

Jamestown  Isld.,  Va 

Jamestown  Isld.,  Va.  (per- 
manent landing  pier). . . 

Jarbolo  Cr.,  Kans 

Jarrett  Cr.,  Md 

Jarretts  B.,  X.  C 

Jarvis  Chan.,N.C 

Jarvls  Cr.,  Va 

Jaws,  La 

Jeanerette  Canal,  La 

Jean  Guites  Cr.,  X.  C 

Jean  Louis  Bobin  Bayou, 
La 

Jefferson 

Jefferson  City 

Jefferson  City,  Mo 

Jefferson  B 

Jefferson  B.,  Mont 

Jefferson,  T  e  x.,  and 
Shreveport,  La.  (water- 
way)  

Jeflersonville,  Ind 

Jeffreys  Cr.,  S.  C 

JekylCr.,  Ga 

Jel^l  Sound,  Ga 

Jelks  MUl  Cr.,  Ga 

Jelloway  Cr.,  Ohio 

Jenifer  Branch,  Md 

Jenkins  Cove,  N.  C 

Jenkins  Cr.,Md 

Jenkins  Bun,  Md 

Jennies  Cr.,  Ky 

Jennies  Cr.,  W.  Va 

Jennings,  Tenn 

Jenny  Llnd 

Jericho  B.,  Me 

Jericho  Cr.,  S.  C 

Jerome  Fork,  Ohio 

Jersey  City,  N.  J 

Jersey  City,  N.  J.  (in  tront 
ot) 

Jersey  City  to  EUis  Isld., 
N.  T.  (ship  channel) 

Jessamine  Cr.,  Ky 

Jesuit  Bend 

Jewflsh  Cr.,  Fla 

Jews  Cr.,  La 

Jim  CrowCr 

Jim  Crow  Cr.,  Wash 

Jhu  Fords  Isld 

Jhn  Henry  Cr.,  Mo 

Jim  Smiths 

Joachim  Crossing 

Joachim  Cr.,  N.  C 

Jobbers  Cr.,  Ga 

Jobs  Ditch,  Md 

Jocko  B 

Joe  Bayou,  La 

Joe  Eckles  Crossing. 

Joe  Marcel  Bayou,  La 

Joes  Cove,Md 

Joes  Isld.  Cr.,  N.  C 

Joes  BIdge  Cr.,  Md 

John  Day  B.,  Oreg 

John  Day  Bock 

John  B.,  Alaska 

Johns  B.,  Me 

Johns  Cr.,  Ky 

Johns  Cr.,  Va. 


L-99-b 418 

L-117...... 412 

L-117-a 423 

L-117-b 423 

GG-1196 1034 

J-458 334 

M-241 466 

L-226 413 

K-150 374 

S-682. 687 

S-702 687 

L-222 413 

S-179 682 

(HH) 1075* 

(GG-2) 1038* 

(GG-2) 1037* 

(GG-2) 1038* 

GG-512 1029 

T-18-a 729 

(CC) 909* 

N-80 499 

0-456 536,561 

0-455 536 

0-386 536 

DD-416 962 

J-1047. 339 

L-231... 413 

J-47 331 

J-257 333 

J-1000 338 

DD-234 961 

DD-329 961 

AA-294 850 

(CC) 910* 

A-72 27 

N-18 499 

N-20 499 

DD-409 962 

E 177 

E-28-b 195 

E-28-C 195 

E-28-f. 196 

DD-186 960 

(HH) 1075* 

P-169 670 

S-254 683 

(WW-2) 1617* 

WW-65 1615 

(WW-2)....:.  11617* 

GG-1461 1036 

(HH).  ■....:. ...1075* 

(HH) 1075* 

M-209 •....465 

0-55 633 

J-146 .....332 

(WW-2) 1617* 

S-616 686 

(HH) 1076* 

S-767 .687 

J-206 332 

L-272 413 

J-187 332 

(WW-2) 1617* 

Vv-81 1593 

WW-9 1615 

(WW-2) 1617* 

XX-228 1667 

A-178 28 

DD-283 ...961 

I^lOl 412 


[See  p. 1695] 
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Joluison  Cr.,  Tenn AA-239 878 

Jobnson  Pond,  Md J-99 331 

Johnsons  Bayou,  La S-1S8 682 

T-2-0 717 

T-4 719 

T-4 717 

Johnsons  Cr.,  Conn D-69 141 

Johnsons  Cr.,  Ga 0-187 534 

0-193 534 

Johnsons  Cr.,  Ky DD-200 960 

Johnsons  Cr.,  N.  T RR-30 1493 

Johnsons  Ct.,  Tenn AA-248 8S0 

Johnsons  Ct.,  Va K-162 374 

L-127 412 

Johnsons  Isld (HH) 1075* 

Johnson  Swamp,  S.  C...  N-96 499 

Johnsonville,  Tenn AA-18 855 

Johns  Pass,  Fla P-217 570 

P-319 571 

Johns  B.,  Me A-181 28 

Johns  B.,S.C N-129 500 

Johns  B.,  Wash XX-15 1655 

Johnston  Cr.,  Fa J-647 336 

Jointers  Cr.,  Ga 0^54 536 

Jolo,F.I YY-182 1686 

Jolly  B..  Fla 0-525 537 

Jonathan  Cr.,  Ky AA-20 848 

Jonathans  Cr.,  Ohio DD-431 962 

Jonathan  Bun (CC) 910* 

Jones  B.,N.C M-IZT 455 

Jones  Bayou,  La S-763 687 

Jones  Cove,  Me A-189 28 

Jones  Cr.,  Ala AA-67 848 

Jones  Cr.,Ga 0-51 533 

0-179 534 

0-434 536 

Jones  Cr.,  La S-102 682 

Jones  Cr.,Md J-54 331 

J-73 331 

J— 1082      .  339 

Jones  Cr.,  Xebr. GG-li46!....'..'-i034 

Jones  Cr.,ya K-302 375 

L-162 412 

Jones  Falls,  Md J-1091 339 

Jones  Fork,  Ky DD-241 961 


Jones  Inlet,  X.T... 
Jones  Narrows,  Ga. 
Jones  Old  B.,Ga.... 
Jones  Fond.  Md.... 
Jones  B.,  Mass 

Jones  Top  Cr.,  Va. . . 
Jordan  Branch,  Mo. 
Jordan  Cr.,  Conn . . . 

Jordan  Cr.,  Ga 

Jordan  B.,  Miss 


Jordan  B.  Chan.,  Miss. . . . 

Jordans  Cr.,  N.  C 

Jordans  B.,  Me 

Joseph  Bayou,  La 

Joseph  Branch,  La 

Jotank  Cr.,  Va 

Jowler  Cr.,  Mo 

Joys  B.,  Me 

Juan    de    Fuca     Strait, 

Wash 

Judith 

Judith  B.,  Mont 

Jullentown  B.,  Ga 

Jullngton  Cr.,  Fla 

Jumping  GuIIey  Cr.,  S, 

C 

Jump  B.,  Wis 

JumpCThe) 

Jump  (The),  La 

Juniata  B.,  Fa 

Juniata  to  the  Potomac 

B.  ((or  canal) 

Juniper  B.,  N.  C 

Juniper  Cove,  Mass 

Juniper  Cr.,  S.  C 

Junop  Bayou,  La 

Jupiter  Inlet,  Fla 

Jupiter  Inlet  to  St.  Johns 

Bm  Fla.  (canal) 

Jupiter  B.,  Fla 

Jupiter  Sound,  Fla 


Page. 

r-69 215 

0-98 533 

0-264 535 

J-100 331 

B-69 69 

B-167 70 

K-200 374 

GG-227 1026 

D-19 141 

0-339 535 

R-94 646 

K-92 073 

R-92-a 673 

E-92-0 673 

R-93..... 646 

M-62 454 

A-50 27 

S-232 683 

S-58 681 

K-UO 374 

GG-224 1026 

A-36 27 

XX-39-a 1663 

(GG-2) 1038* 

GG-558 1029 

0-198 534 

P-77 569 

N-69 499 

KK-34 1247 

(HH) 1075* 

S-303 683 

J-855 337 

K-46-n 385 

M-33 454 

B-101 69 

N-9 499 

S-475 685 

P-136 570,687 

P-lO-h 582 

P-139 570 

P-137 570 


K. 


Kaalualu  H.,  Hawaii 

Kabe  Cr.,  Tenn 

Kabetogama  Lake,  Miim. 

Kahllltna  B.,  Alaska 

Kahookee  Cr.,  N.  C 

Kahoolawe  Isld.,  Hawaii. . 

Kahuku  H.,  Hawaii 

Kahulul  H.,  Hawaii 

Kahulul  H.,  Maul,  Ha- 
waii  

Kailua,  Hawaii 

Kakhtul  B.,  Alaska 

Kalama 

Kalama  B 

Kalama  B.,  Wash 

Kalamazoo  H.,  Mich 

Kalamazoo  B.,  Mich 

Kallspel 

Kaltag  B.,  Alaska 

Kalapana  H.,  Hawaii 

Kalaupapa  H.,  Hawaii 

Kanawha  Canal  and 
James  B.,  Va.  and  W. 
Va.  (survey  lor  exten- 
sion o() 

Kanawha  B. 

Kanawha  B.  Ls.  and  Ds. 
(operating  and  care) .... 

Kanawha  B.,  W.  Va 

Kanawha  B.,  W.  Va.  and 
Va 

Kandik  B.,  Alaska. 

Kane  Cr.,  Tenn 

Kanektok  B.,  Alaska 

Kaneohe  H.,  Hawaii 


YY-78 1686 

AA-83 848 

KE-222 1249 

XX-158 1656 

M-192 455 

YY-64 1685 

YY-40 1685 

YY-60 1685 

YY-60 1690 

YY-83 1686 

XX-165 1656 

(WW-2) 1617* 

(WW-2) 1617* 

■WW-47 1615 

00-15-a 1385 

00-15 1377,1385 

00-16-a 1385 

00-15-0 1387 

(WW-2) 1617* 

XX-237 1657 

YY-75 1686 

YY-51 1685 

EE-62-d 992 

(CO) 910* 

EE-62-b 990 

EE-62 986 

EE-62-a 986 

EB-62 983 

XX-209 1656 

AA-232 850 

XX-168 1656 

YY-42 1685 


Kankakee  B.,  Ill 

Kankakee    B.,    III.    and 

Ind 

Kansas  City 

Kansas  City,  Kans 

Kansas  City,  Mo 

Kansas    City,    Mo.,    dis- 
trict  

Kansas  City  to  mouth  of 

Missouri  B 

Kansas  Junction 

Kansas  B 

Kansas    B.,    Colo,    and 

Kans 

Kansas  B.,  Kans 

Kantlshna  B.,  Alaska 

Kanuck  Cr.,  Mont 

Kanutl  B.,AIaska 

Karrs  Cr.,  La 

Kashunuk  B.,  Alaska 

Kashwlna  B.,  Alaska 

Kaskaskia  Bend 

Kaskaskia  Isld 

Kaskaskia  B 

Kaskaskia  B.,  Ill 

Katalla  B.,  Alaska 

Kateel  B.,  Alaska 

fiaual  Isld..  Hawaii 

Kauai,  Isld.  ol,  Hawaii 

Kauai,   Isld.  of,   Hawaii; 

Hanapepe  B 

Kaunakakal  Landing, 

Hawaii 

Kaw  Bend 


JJ-8 1234 

NN-6 1349 

NN-6 1356 

(GG-2) 1038* 

(HH) 1075* 

GG-1178 1062 

(G(}-2) 1037* 

GG  (with  map). 1023 
1025 

GG-2-i 1054 

(G(j-2) 1038* 

(G(}-2) 1038* 

GG-1178 1034 

(GG-2) 1037* 

XX-197 1656 

GG-465 1028 

XX-225 1657 

S-249 683 

XX-187 1656 

XX-153 1656 

(HH) 1075* 

(HH) 1075* 

(HH) 1075* 

II-4 1229 

XX-125-a. 1680 

XX-236 1667 

YY-29 1685 

YY-29 1688 

YY-35-a 1688. 

YY-54 1685 

(GG-2) 103S» 
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Kawaibea,  Hawaii 

Kawkawlin  R.,  Mlcb 

KawB 

Kaw  Valley 

Kays  Cr.,  Va 

Kealalkablkl  Chan.,  Ha- 
waii  

Keanhou  Landing,  Ha- 
waii  

Kearneys  Cr.,  IT.  C 

Keaton  Fork,  Ky. 

Kedges  Straits,  Md... 

KeelCr.,N.C 

KeelersB.,yt 

Keene  Dlteli,  Md 

Keene  Xartows,  Me 

Keeney  Branch,  Mo 

KegCr.,  Ga 

Kelthsburg 

Kelso  Bayou,  La 

Kellums  Cr.,  N.  C 

Kelly  Branch,  Md 

Kelly  Cr.,N.  Dak 

Kelly  Cr.,  W.  Va 

Kemp  Chan.,  Fla 

KempeBend 

Kenduskeag  Stream,  Me. 

Kennebec  B.,  Me 

Kennebunk  B.,  Me 

Kennedys  Cr.,  If .  C 

Kenne\<1ck 

Kennys  Coulee,  La 

Kennon  Cr.,  Va 

Kenosha  H.,  Wis 

Kenosha,  Wis 

Kent  Isld.  Xarrows,  Md... 

Kents  Cove,  Me 

Kents  Lake,  Ga 

Kentuck  Slough,  Oreg . . . 

Kentucky  Bend 

Kentucky  line 

Kentucky  B.,  Ky 

Kentucky  B.  and  Its  trib- 
utaries, Ky.,  Including 
North  Fork,  Boone 
Fork,  Middle  Fork, 
Troublesome  Cr.,  and 
South  Fork 

Kentucky  B.,  Ls.  and  Ds. 
(operating  and  care) 

Kentuclcy  Whites  Cr.,  Ky. 

Keokuk 

KerrsBun 

Kershaw  Cr.,  N.  C 

Kettle  Cove,  Mass 

Kettle  Cr.,  Fa 

Kettle  Cr.,  Tenn 

Kettle  Falls 

Kettle  B.,  Minn 

Kettle  B.,  Wash 

Kewaunee  H.,  Wis 

Keweenaw  B.  to  Lake  Su- 
perior (waterway) 

Keweenaw  Ft.  (vicinity 
ot).  Lake  Superior, 
Mich 

Keweenaw  Waterway, 
Mich 

Keweenaw  Waterway, 
Mich,  (operating  and 
care) 

Keya  Faha  B.,  Nebr,  and 
S.Dak 

Key  Cr.,  Iowa 

Keyport  H.,  N.  J 

Keys  Cr.,  Ala: 

Keyser  Cr.,  Mont 

Keysers  Bun,  Md 

Keystone  Canal,  La 

Key  West  H.,  Fla 

Key  West  H.,  Fla.  (Includ- 
ing entrance  thereto)  - . . 

Khotol  B.,  Alaska 

Klamlchl  B.,  Okia 

Klckapoolsld 


Page. 

YY-85 1686 

PP-63 1419,1435 

(GG-2) 1038* 

(GG-2) 1038* 

K-202 374 

YY-67 168S 

YY-76 1686 

M-204 455 

DD-221 960 

J-179 332 

L-337 413 

E-119 178 

J-153 332 

A-171 28 

GG-177 1026 

0-278 535 

(HH) 1075* 

S-859 688 

M-203 455 

J-1041 338 

GG-315 1027 

EE-128 984 

P-195 570 

(HH) 1075* 

A-105 28 

A-219 29,48 

A-2r5 29,58 

M-77 454 

(■WW-2) 1617* 

S-729 687 

I.-133 412 

MM-38 1341 

MM:-38 1297 

J-398 334,355 

A-126 28 

0-322 535 

VV-27 1593 

(HH) 1075* 

(HH) 1075* 

(CC) 910* 

DD-4 959,963 


DD-4-a 963 

DD-4-b 966 

DD-214 960 

(HH) 1075* 

(CC) 910* 

M-158 455 

B-88 69 

J-729 336 

J-770. 336 

AA-270 850 

(WW-2) 1617* 

KK-60 1247 

XX-113 1656 

MM-27 1297,1322 

LL-41-a 1288 

LL-36-b 1287 

Lly^l, 1265,1288 

LL-41-a 1288 

LL-41-b 1290 

GG-907 1032 

GG-253 1027 

X3-43 247,262 

AA-217 850 

GG-667 1030 

J-1126 339 

S-649 686 

P-200 570 

P-200 589 

XX-191 1656 

T-13 717,728 

(00-2) 1038* 


Klckapoo  B.,  Wis 

KIckemuit  B.,  Mass 

Klholo  B.,  Hawaii 

Kilchus  B.,  Oreg 

KHgore  Cr.,  W.  Va 

Kilkenny  Cr.,  Ga 

KUlCr.,Kans 

Killed  Woman  Cr.,  Mont. 

Klllbuck  Cr.,  Ohio 

Kill  Van  Kull,  N.  T.  and 

N.J 

KImages  Cr.,  Va 

Klmberllng  Cr.,  Va 

Klnunswlck 

KInak  B.,  Alaska 

King  Cr.,  Tenn 

KtagCr.,Ky 

KingCr.,S.C 

Kingdom  Come  Cr.,  Ky . . 

Kings  B.,Ga 

Kings  B.,N.T 

Kings  Bayou,  La 

Kingscote  Cr.,  Va 

Kings  Coulee 

Kings  Cr.,Md 


Kings  Cr.,  Minn 

Kings  Cr.,N.C 

Kings  Cr.,Va 

Kingsland  B.,  Vt 

KIngsland  Cr.,  N.  J 

Kingsland  Cr.,  Va 

Klngsley  s  Cr.,  Fla 

KIngsleys  Cut,  Fla 

Kings  Ft 

Kings  B.,  Ark.  and  Mo . . . 

Kings  Slough,  Oreg 

Kingston     B.     and     H., 

Mass 

Kingston  H.,  Mass 

Kingston,  Tenn 

Klnnlklnnlck  Cr.,  Ohio... 

KhinUctnnlck  B.,  Wis 

KInseys  Cr.,  Cal 

Kinsley  Cr.,  Kans 

KloKeeCr.,Ga 

Kiowa  Cr.,  Colo 

Klrby  Cr..  Wyo 

Kbwan  Cr.,  Md 

Klshacoqulllas  Cr.,  Pa 

Klskimlnetas  B*,  Fa 

Kisslmee  B.,  Fla 

Kitchen  Cr.,  Fa 

Klttanning,  Fa 

Klttewan  Cr..  Va 

KIttyhawk  B.,  N.  C 

Klamath  Lake,  Oreg 

Klamath  B.  and  tribu- 
taries, Cal 

Klamath  B.,  Cal 

Klaskanlne  B.,  Oreg 

Klaskuine  B.,  Oreg 

Klatsuta  B.,  Alaska 

Klawasl  R.,  Alaska 

Klelnston 

Klelnston  Landing 

Klickitat  B 

Klickitat  B.,  Wash 

KluB.,  Alaska 

Knapp  Narrows,  Md 

Knawl  Cr.,  W.  Va 

Knick  B.,  Alaska 

KnUe  Isld.,  Mtam 

KnUe  'Lake,  Mtam.  and 

Canada 

KnUe  B.H.,  Mtam 

KnileK.,Mlnn 

Knife  B.,N.  Dak 

Knight  Cr.,  Fa 

Knights  Key  Chan.,  Fla. . 

Knobbs  Cr.,  N.  C 

Knowlton 


Page. 

KK-23 1247 

C-77 107 

YY-84 1086 

VV-67 1593 

EE-57 983 

0-168 534 

GG-1401 1036 

GG-463 1028 

DD-397 962 

G-3 247 

L-138 412 

EE-87 983 

(HH) 1075* 

XX-184 1656 

AA-175 849 

DD-130 960 

N-158 Boo 

DD-131 960 

O-509 537 

E-75 177 

S-790 688 

K-130 374 

(HH) 1076* 

J-72 331 

J-302 333 

J-466. 334 

J-972 338 

JJ-39 1234 

M-193 455 

E-317 375 

Ir-63 411 

E-Ul 178 

G-14 247 

L-147 412 

O-630 537 

P-4 569 

(HH) 1075* 

Y-42 818 

VV-46 1593 

B-165 70 

B-165 97 

AA-18 855 

DD-494 ...962 

MM-36..- .11297 

TT-163 1556 

GG-1383 1035 

0-49 533 

GG-1109 1033 

GG-693 1030 

J-400 i...334 

J-861 337 

FF-21 1003 

FF-20 1015 

rF-21-a 1020 

P-237 571,593 

J-704 336 

FF-20. 1015 

L-134 412 

1^220 413 

W-2 1593 

TT-193 1556 

TT-193 1572 

WW-6-a 1640 

■WW-7 1615 

WW-6-a 1640 

XX-193 1666 

XX-140 1656 

(HH) 1075* 

(HH) 1075* 

(WW-2) 1017* 

VV-98 1694 

XX-130 1656 

J-353 333 

EE-169 984 

XX-148 1666 

LL-17 1265 

KK-237 1249 

LL-16 1270 

Lli-16 1265 

G(}-771 1031 

J-561 335 

P-189 570 

1^274 413 

(HH) 1075* 
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Knox  Ct.,  Ky.  and  Va 

Knox  Cr.,  Tenn 

Knott  Isld.  Chan.,  Kf.  C... 

Knott  Mlllpond,  Md 

Knox  Suck,  Ga 

Knoxvllle,  Tenn 

Knubble  B.,  Me 

Kobuk  B.,  Alaska 

Kohala  H.,  Hawaii 

Kokoslng  a.,  Olilo 

Koloa,  HatraU 

Kootenai  B 

Kootenai  B.,  Mont,  and 
Idaho 

La  Badle  Cr.,  Mo. 

La  Batge  Cr.,  N.  Dak 

La  Barre  Bayou,  La 

Labatie  Bayou,  Ala 

Labauves  Bayou,  La 

La  BonteCr.,  Wyo 

LaboT-in-Vain  Cr.,  Mass. 

La  Branche  Bayou,  La 

La  Branche  Canal,  La 

La  Cache  Bayou,  La 

La  Camas  Slough,  Wash. 

Lacasslne  Bayou,  La 

Lacassine  Lake,  La 

Laceys  Cr.,  Va 

Lactalel   Cr.,   Kans.   and 

Nebr 

Lackawanna  B.,  Fa 

Lackey  Cr.,  Tenn 

Lac  La  Belle,  Mich 

Lac  La  Belle  H.,  Mich 

Lac  La  Croix,  Minn,  and 

Canada 

Lacombe  Bayou,  La 

Laconia 

La  Conner,  Wash 

Lac  Qui  Farie  B.,  Minn. . . 

La  Crescent 

La  Crosse 

La  Crosse  B '. 

La  Crosse  B.,  Wis 

Ladder  Cr.,  Kans 

La  Du  Landing 

Lafayette,  Lad 

La  Fourche •. 

Lafourche  Bayou 

Lafourche  Ba^ou,  La 

Lafourche  Bayou,  La. 
(head  of) 

La  Grange 

La  Grange  Bayou 

La  Grange  Bayou,  Fla 

La  Grange  Cr.,  Va 

La  Grange  to  Beeves  Ft.. . 

La  Grue  B.,  Ark 

Laguna  Madre,  Tex 

Lahalna  H.,  Hawaii 

Lake  Allen,  La 

Lake  Amede,  La 

Lake  Apopka,  Fla 

Lake  Arbuckle,  Fla 

Lake  Arthur,  La 

Lake  Athanasla,  La 

Lake  Barnett 

Lake  Barre,  La 

Lake  Beauclair,  Fla 

Lake  Billot',  La 

Lake  Bistenau,  La 

Lake  Bisteneau,  La 

Lake  Boca  Baton,  Fla 

Lake  Boeuf  Canal,  La 

Lake  Boeuf  Drainage  Ca- 
nal, La 

Lake  Boeuf,  La 

Lake  Bolivar 

Lake  Borgne 

Lake  Borgne  Canal,  La.. . 

Lake  Borgne,  La 

Lake  Borgne,  Miss,  and 
La 


Page. 

DD-301 961 

AA-111 849 

L-232 413 

J-293 333 

0-472 536 

AA-18 865 

A-212 28 

XX-245 1667 

YY-71 1686 

DD-iU 962 

YY-34 1685 

{■WW-2) 1617* 

XX-112....  1656, 1678 


Kotslna  B.,  Alaska 

Koyukuk  B.,  Alaska 

Kramer  Cr.,  Kans 

Krebs  Lake,  Miss 

Kugulik  B.,  Alaska 

Kukalau    Landing,    Ha- 
waii  

Knnkpapa  Cr.,  S.  Dak. . . 
Kuskokwim  B.,  Alaska . . 

Kusk  B.,  Alaska 

Kvlchak  B.,  Alaska 

KwikllB.,  Alaska 


L. 


GG-1550 1037 

GG-787 1031 

S-129 682 

K-59 646,664 

S-791 688 

GG-1067 1033 

B-61 69 

S-122 682 

S-370 684 

S-451 685 

VV-102 1594 

S-778 687 

S-776 687 

L-128 412 

GG-1309 1035 

J-626 335 

AA-109 849 

LL-40 1265 

LL-40. 1288 

KK:-231 1249 

S-13 681 

(HH) 1075* 

XX-98 1655 

KK-166 1248 

(HH) 1075* 

(HH) 1076* 

(HH) 1075* 

K;K-25..... 1247 

GG-1342 1035 

(WW-2) 1617* 

BB-23 898 

(HH) 1075* 

(HH) 1071* 

S-299 -.683 

S-419.... 684,699 

S-423 684 

(HH) 1075* 

Q-33-b 627 

Q-33 626 

K-224 374 

M-305-d 490 

Y-46 818 

U-70 735 

YY-68 1685 

S-487 685 

S-180 682 

P-52 669 

P-248 671 

S-764 687 

S-173 682 

(HH) 1075* 

S-444 685 

P-50 569 

S-441 685 

X-46 812 

X-47 785 

P-149 670 

S-392 684 

S-422 684 

S-391 684 

(HH) 1075* 

(HH).. 1076* 

S-149 682 

S-4....^ 681 

R-96 646 


Lake  Boudreau,  La 

Lake  Brusle,  La 

Lake  Bumside  to  Eldln- 

burg.  Pearl  B.,  Miss 

Lake  Callebasse,  La 

Lake  Calumet,  III 

Lake  Canisnla,  La 

Lake  Cataouatche,  La 

Lake  Centennial 

Lake  Champlain,  H.T... 
Lake  Champlain,  N.  T. 

and  Vt.  (breakwaters) . . 
Lake  Champlain,  N.  T. 

and  Vt.  (Narrows) 

Lake  Champlain,  N.  T. 

(breakwaters) 

Lake  Champlain,  N.  T., 

Port  Henry  H 

Lake      Champlain,      Vt. 

(channel  between  North 

and  South  Hero  Islds.). 
Lake     Champlain,     Vt., 

Gordons  Landing 

Lake     Champlain,     Vt., 

North  Hero  H 

Lake  Champlain,  Vt.,  St. 

Albans  H 

Lake  Champlain  Waters. 

Lake  Charles,  La 

LakeChautauqua 

Lake  Chelan 

Lake  Chicot,  La 

Lake  Chien,  La 

Lake  City 

Lake  Cocodrie,  La 

Lake  Concordia 

Lake  Contrary 

Lake  Contrary,  Mo.  (dis- 
charge from) 

Lake  Coqullle,  La 

Lake  Co.,  Tenn 

Lake  Cr.,  Mo 

Lake  Cr.,  Wyo 

Lake  Cypress,  Fla 

Lake  Dauterive,  La 

Lake  de  Cade,  La 

Lake  Des  Allemands,  La. . 

Lake  Dexter,  Fla 

Lake  Dora  Canal,  Fla 

Lake  Dora,  Fla 

Lake  Dorcheat,  La 

Lake  Dunham,  Fla 

LakeFarl,  Cal 

Lake  East  Tobopekaliga, 

Fla 

Lake  Eaton,  Fla 

Lake  Elol,  La 

Lake  Erie 

Lake    Erie    entrance    to 

Black  Bock  H.,  N.  T . . . . 
Lake  Erie,  reef  near  Bass 

Isld 

Lake    Erie    to    Ohio    B. 

( canal  through  Ohio). . . 
Lake  Erie  to  Wabash  and 

OhloBs 

Lake  Eugenie,  La 

Lake  Eustis,  Fla 


Page. 

XX-136 1656 

XX-224 1657 

GG-1190 1034 

R-64 646 

XX-183 1656 

YY-72 1686 

GG-792 1031 

XX-170...- 1656, 1680 

XX-135 1656 

XX-162 1666 

XX-171 1666 


S-457 685 

S-402 684 

E-98-g 677 

S-177 682 

NN-19 1349 

S-569 686 

S-369 684 

(HH) 1075* 

E-74 177 

E-74-a 201 

B-105 206 

E-77 202 

E-97 205 


E-79 203 

E-81 203 

E-80 203 

E-120 210 

E-73 177 

B-805 688 

(CO). 910* 

(WW-2) 1617* 

S-622 686 

S-440 685 

(HH) 1076* 

S-693 686 

(HH) 1075* 

(G(}-2} 1038* 

GG-233 1026 

S-176 682 

(HH) 1075* 

GG-132 1026 

GG-1046 1033 

P-240 571 

S-636 686 

S-483 685 

S-380 684 

P-69 569 

P-44 669 

P-49 669 

X-^8 785 

X-46 812 

P-48 669 

TT-207 1666 

P-243 671 

P-56 669 

S-172 682 

(CC) 910* 

PP-118 1420 

EE-13-d 1507 

QQ-15-b 1467 

QQ-5-b 1465 

QQ-5-0 1465 

S-164 682 

P-43 569 
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Lake  Fausse  Folnte,  La . .  S-631 686 

Lake  Felicity,  La S-139 685 

Lake  Five,  La S-346 684 

Lake  Fliit,  Fla P-234 571 

Lake  George  Chan.,  Mlcb.  PP-14 1419 

Lake  George,  Fla P-68 669 

Lake  George,  N.  T E-lOO 178,206 

Lake    George    to    Lake 

Monroe,  St.  Jobns  B., 

Fla P-lO-e 581 

Lake  Grade,  La S-246 683 

Lake  Grand  EcalUe,  La...  S-338 684 

Lake  Griffin,  Fla P-41 569 

Lake  Harney,  Fla P-63 569 

Lake  Harney  to  Falatka, 

St.  Jobns  B.,  Fla P-lO-d 680 

Lake  Harris,  Fla P-46 569 

Lake  Hatclilnelia,  Fla P-239 571 

Lake  Hatch,  La S-485 685 

Lake  Hermitage,  La S-345 684 

Lake  Hlckpochee,  Fla P-235 571 

Lake  Huron PP-23 1419 

Lake  Huron  (levels) PP-23 1430 

Lake  Itasca (HH) 1075* 

Lake  Jean  Louis  Bobln, 

La S-178 682 

Lake  Jessup,  Fla P-62 569 

Lake  Klsslnunee,  Fla P-238 571 

Lake  la  Fortune,  La S-174 682 

Lake  Lagraisse,  La S-462 685 

Lake  La  Folnte,  La S-726 687 

Lake  Lee (HH) 1075* 

LakeLery,  La S-184 682 

Lake  Lochloosa,  Fla P-89 569 

Lake  Long,  La S-434 684 

S-559 686 

S-638 686 

Lake  Mahel,  Fla P-154 570 

Lake  Machlas,  La S-175 682 

Lake  Maurepas,  La S-50 681 

Lake  Meahayh,  N.  T B-34 ; 177 

Lake  Mechant,  La S-473 685 

Lake  Michigan (HH) 1075* 

KK-5 1247 

MM-1 1297 

Lake  Michigan  and  Stur- 
geon B.  (see  Sturgeon 

B.  and  Lake  Michigan 

Canal). 
Lake    Michigan    (datum 

planes) MM-l-a 1297 

Lake  Michigan,  east  shore  O  0-1-a 1377 

Lake     Michigan,     Mich. 

and  Wis.  (wave  action) . .  00-1-b 1378 

Lake  Michigan  to  Calu- 
met B.,  lU.  (canal) NN-18-b 1366 

Lake  Michigan  to  Stony 

Lake,  Mich 00-39-b 1400 

Lake   Michigan   to   Wa^ 

bash  B.,  Ind.  and  Ohio 

(canal) NN-24 1371 

Lake     Michigan     (water 

levels) 00-1-0 1378 

LakeMineoia P-53 569 

Lake  Mlnnetonka,  Mhm.KK-136-b 1263 

Lake  Misere  Canal,  La. . . .  S-782 687 

Lake  Misere,  La S-781 687 

Lake  Mongoulols,  La S-625 686 

Lake  Monroe,  Fla P-61 569 

Lake    Monroe    to    Lake 

George,   St.  Johns  B., 

Fla P-lO-e 581 

Lake  Natchez,  La S-518 685 

Lake  Netherlands,  La S-369 684 

Lake  Okechobee,  Fla P-236 571, 592 

Lake  Ontario,  Black  Cr. 

Shoal EE-45-b 1524 

Lake  Ontario  (southern 

shore,  harbors  on) RR-40-b 1620 

Lake  Ontario  to  Chesa- 
peake B J-l-a 340 

Lake  Ontario  to  Toungs- 

town,  Niagara  B.,  N.  T. .  IlR-16-e 1511 

Lake  of  the  Woods,  Minn.  KK-209 1249 

k;k:-2io 126I 

Lake  of  the  Woods,  Minn. 

and  Canada KK-210 1249 

Lake  PalouTde,  La S-504 685 


Lake  FanasoSkee,  Fla 

Lake  Felgneur,  La 

Lake  Felto,  La 

Lake  Fepin 

Lake  Poinsett,  Fla 

Lake  Fontchaxtrain 

Lake  Fontchartratn,  La. . 

Lake  Fontchartratn,  in- 
cluding vicinity  of  Pass 
Manchac,  La 

Lake  Pontchartraln,  St. 
John  Bayou,  and  The 
Bigolets  ( connecting 
ship  canal) 

Lakeport 

Lake  Providence 

Lake  Baccourcl,  La 

Lake  B 

LakeB.,  Mich 

Lake  B.,  Wash 

LakeBoland,  Md 

Lake  Bosaile,  Fla 

Lakes  Huron  and  Erie 
(channel  to  connect) 

Lake  St.  Catherine,  La. .. 

Lake  St.  Clair,  Mich 

Lake  St.  Clair,  Mich., 
Swan  Lake 

Lake  Salvador,  La 

Lake  Sammamlsh,Wash. 
(waterway  connecting 
with  Puget  Sound) 

Lakes  Cr.,  Md 

Lake  Scrub,  Fla 

Lakes  Ferry 

Lakes  Superior  and  Hu- 
ron (connecting  waters) 

Lake  Superior 

Lake  Superior  Hs.  (north 
shore) 

Lake  Superior,  Mich,  (vl^ 
cinlty  of  Keweenaw  Ft.) 

Lake  Superior  to  Kewee- 
naw B.  (waterway) 

Lake  Superior  to  Missis- 
sippi B.(  canal) 

Lake  Swamp,  S.  C 

Lake  Theriot,  La 

Lake  Tohopekallga,  Fla. . 

Lake  Traverse,  Minn.,  N. 

Dak.,  and  S.  Dak 


Lake  Tsala  Apoka,  Fla. . . 

Lake  Union,  Wash,  (wa- 
terway coimecting  with 
Puget  Sound) 

Lake  Verret,  La 

Lake  Villere,  La 

Lake  Waik-in-the-Water, 
Fla 

Lake  Washington,  Fla 

Lake  Washington,  Miss. . 

Lake  Washington,  Wash, 
(waterway  connecting 
with  Puget  Sound) ..... 

Lake  Winder,  Fla 

Lake  Winnebago,  Calu- 
met H.,  Wis 

Lake  Winnebago,  Fox  B., 
Wis.  (pier) 

Lake  Winnebago,  High- 
cIiflH.,Wis 

Lake  Winnebago,  Wis 

Lake    Winnebago,    Wis., 

Stockbridge  H 

Lake  Winnibigoshlsh 

Lake  Winniplseogee,  N.  H. 

Lake  Worth  Cr.,  Fla 

Lake  Worth,  Fla 
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P-346 571 

S-714 687 

S-460 685 

(HH) 1075* 

P-65 669 

(HH) 1075* 

E-m 647 

S-8 681 

S-8. 688 

B-UO 678 

(HH) 1075* 

(HH) 1075* 

S-296 683 

S-428 684 

(■WW-2) 1617* 

00-34-b 1394 

WW-43 1615 

J-1093 339 

P-250 671 

PP-118-a 1456 

S-6 681 

PP-99 1420 

PP-100 1451 

S-365 684 

XX-62-b 1666 

1-207 332 

P-56 569 

(0(3-2) 1038* 

PP-l-b 1421 

LL-1 1265 

LIr-l-a 1265 

LL-36-b 1287 

LL-41-a. 1288 

LL-19-b 1280 

N-25 499 

N-29 499 

N-63 499 

S-486. 685 

P-242 571 

KK-1S9 1248 

K:K-153-a 1256 

KK-189-a. 1259 

e:e:-i9o 1259 

EK-190-b 1260 

P-343 571 

XX-62-b 1666 

S-509 685 

S-352 684 

P-249 571 

P-67 569 

X-Z7 785 

X-25 794 

XX-62-b 1666 

P-66 669 

MM-21-d 1316 

MM-21-b 1316 

MM-21-e 1316 

MM-21 1297 

MM-21-a 1316 

MM-21-C 1316 

(HH) 1075* 

B-25 69,75 

P-143 570 

P-145 670 
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Lake  Worth  Inlet,  Fla 

Lake  Wyman,  Fla 

Lakina  R.,  Alaska 

La  Loutie  Bayou,  La 

Lamar  B.,  Wyo 

Lamb  Cr.,  Va 

Lambert  Cr.,  Va 

Lambs  Cr.,  Va 

La  Mer  Bayou,  La 

Lamlne  Cr.,  Mo 

LamliieK.,Mo 

La  Moellle  Canal,  Vt 

La  Moellle  B.,  Vt 

LaMolUe 

Lionon  B.,  P.  I 

Lamoque  Bayou,  La 

Lampklns  Lake,  Ga 

Lamprey  B.,  N.  H 

L'Anacoco  Bayou,  La 

Lanal  Isld.,  Hawaii 

Lance  Cr.,  S.  Dak 

Lancetord  Cr.,  Fla 

Lane  Cr.,  Md 

Langdons  Cr.,  Kans 

Langtord  Cr.,  Md 

Langs  Cr.,  Fla 

L'Angullle  B.»  Ark 

Lansing 

Lanan,  P.  I 

Lancaster  Cr.,  Va 

Lanes  Cr.,  Va 

L'Anse,  Mich 

Lapans  B.,  Vt 

La  Plaisance  B.,  Mich 

La  Prele  Cr.,  Wyo 

Laramie    B.,    Wyo.    and 

Colo 

Larchmont  H.,  N.  T 

Largo  Sound,  Fla 

La  Bompe  Bayou,  La 

Larose  Bayou,  La 

Larry  Cr.,  Pa 

La  Salle 

La  SaUe  Cr.,  X.  T 

Lasker  Cr.,  Nebr. 

Lasslne  Bayou,  La 

Last  Chance 

Latanla  Lake,  La 

Latenache  Bayou,  La 

Latlmore  Cr.,  Pa 

LathranB.,  Ga 

La  Trappe  Cr.,  Md 

Lauderdale  Co 

Lauderlck  Cr.,  Md 

Laughery  Cr.,  Ind 

Launch  (The),  N.  C 

Lauqueddck  Bayou,  La. . 

Laurel  Branch,  Ky 

Laurel  Br.,  Ky 

Laurel  Cr.,  Ky 

Laurel  Cr.,  W.  Va 

Laurel  Fork,  Ky 

Laurel  Fork,  La 

Laurel  Fork,  W.  Va 

Laurel  or  Zephyr  Cr.,  S. 

Dak 

Laurel  B.,  Ky 

Latirel  Bun,  Md 

Laurel  Bun,  Pa 

Laurler  Bayou,  La 

Lavaca  B.,  Tex.,  to  Mata- 
gorda B.  (channel  be- 
tween)..^  

Lavaca  B.,  Tex 

Lawal  B.,  Hawaii 

Lavms  Cr.,  Va 

Lawrence  Brook,  Mass . . . 

Lawrence  Brook,  N.  J 

Lawrencehurg 

Lawrence  Cove,  Va 

Lawrence  Cr.,  La 

Lawrence  Cr.,  Mont 

Lawson  Cr.,  N.  C 


Page. 

P-IM S70 

P-150 670 

XX-I34 1656 

S-171 682 

GG-662 1030 

K:-204 374 

L-201 412 

L-89 412 

S-333 683 

GG-1438 1036 

GG-1432 1036 

E-118 210 

E-118 178 

(HH) 1075* 

YY-93 1686 

S-196 682 

0-331 S35 

A-288 29,63 

T-2-C 717 

YY-55 1685 

GG-859 1031 

0-529 537 

J-1272 340 

GG-1347 1035 

J-^64 334 

P-93 569 

Y-55 818,840 

Y-47-d 838 

(HH) 1075* 

YY-112 1686 

K-187 374 

E-261 375 

LL-46 1265 

E-121 178 

PP-125 1420,1458 

GG-1064 1033 

GG-1071 1033 

E-10 177,180 

P-181 570 

S-626 686 

S-627 686 

J-747 336 

(HH) 1075* 

ER-23 1493 

GG-967 1032 

S-383 684 

(HH) 1075* 

S-777 687 

S-552 686 

J-911 337 

0-468 536 

J-316 333,362 

(HH) 1075* 

J-971 338 

DD-493 963 

1^247 413 

S-532 686 

DD-89 959 

DD-106 960 

DD-36 969 

EE^63 983 

EE-78 983 

EE-146 984 

EE-175 984 

DD-80 969 

S-264. 683 

DD-327 961 

GG-879 1032 

AA-279 860 

J-542 335 

J-722. 336 

J-898 337 

S-128 682 

tJ-66-a 767 

U-56 735 

YY-35 1685 

L-159 412,427 

B-17 69 

G-38 247 

(CC) 910* 

k-148 374 

E-98-q 647 

aa-m 1029 

M-181 455 


Lawson  Lake,  La 

Laws  Swamp,  S.  C 

Laws  (Upper)  Thorofare, 

Md 

Lawyers  Cove,  Md 

Lazaretto  Cr.,  Ga 

Lazelles 

L'Curse  Bayou,  La 

Leadenham  Cr.,  Md 

Leading  Cr.,  W.  Va 

Lead  Isld 

Leaf  B.,  Minn 

Leaf  B.,  Miss 

Leatherwood  Cr.,  Ky 

Leatherwood  Cr.,  Miss 

Leatherwood  Cr.,  Ohio. . . 
Leatherwood  Cr.,  W.  Va. . 

Leau  Bleu  Bayou,  La 

Leau  Que  Court  B.,  Xebr. 

Leavenworth 

Leavenworth  Junction. . . 

Leavenworth,  Kans 

Lebeau 

Lebeau,  S.  Dak. 

Lebo  Cr.,  Mont 

Le  Carpe  Bayou,  La 

Lechmere  Canal,  Mass . . . 

Le  Claire 

Lecompte  B.,  Md 

Lecompte  Cr.,  Md 

Le  Compte  Cr.,  S.  Dak . . . 

Leech  Lake 

Leech  E 

Leech  B.,  Minn 

Leeds  Cr.,  Md 

Lees  Cr.,  Va 

Lees  Cr.,  La 

LeesCr.,N.C 

Lees  B.,  Mass 

Lees  Slough 

LeglouvUle 

Lelpslc 

Lelpslc  B.,  Del 

LelstCr.,  Pa 

Lefand 

Leland  H.,  Mich 

L'Embarras  Bayou,  La. . . 

Lemon  B.,  Fla 

Lemon  B.,  Fla.,  and  Gas- 
parilla  Sound,  Includ- 
ing cut-oS 

Lemon  Cr.,  N-T 

Lemons  Cr.,  S.  C 

Lemon  weir  B.,  Wis 

Leonard  Cove,  Md 

Leonard  Pond,  Md 

Leonardtown  H.,  Md 

Leopard  Bayou,  La 

Leopards  Cr.,  N.  C 

Lery  Bayou,  La 

Les  Cheneauxisld.  Chan., 
Mich 

LetltzCr.,  Pa 

Levees 

Levlsa  Fork,  Ky.,  Big 
Sandy  B 

Lewes,  Del.  (Delaware 
Break'r) 

Lewes,  Del.  (pier) 

Lewis  and  Clarke  B., 
Oreg 

Lewis  Cr.,  Colo 

Lewis  Cr.,  Ga 

Lewis  Cr.,  Ky 

Lewis  Cr.,N.C 

Lewis  Gut,  Conn 

Lewlsport 

Lewis  B 

Lewis  B.,  East  Fork, 
Wash 


S-163 682 

N-92 499 

J-79 331 

J-478 334 

0-83 533 

(HH) 1075* 

S-467. 685 

J-342 333 

EE-173 984 

(HH) 1076* 

EK-US 1248 

E-67 646,669 

DD-69 959 

DD-121 960 

R-98-a 647 

DD-357 962 

EE-140 984 

S-429 684 

GG-916 1032 

!GG-2) 1038* 
GG-2) 1038* 
GG-2) 1037* 
GG-2) 1038* 
GG-2) 1037* 

GG-691 1029 

S-469 686 

B-126 70 

(HH)....  1076*,  1076* 

J-255 333 

J-256 333 

GG-363 1028 

GG-801 1031 

(HH). 1076* 

(HH) 1076* 

KK-95 1248 

J-376 333 

K-160 374 

B-98-i 647 

M-lOl 465 

C-76 107 

Q-21-a 616 

Q-21-C 618 

(CC) 910* 

(GG-2) 1039* 

1-64 299,319 

J-571 335 

(HH) 1076* 

00-64-b 1411 

S-637 686 

P-269 671 

P-264-a 596 

G-26 247,253 

N-263 601 

KE-19 1247 

J-319 333 

J-104 331 

K-62 387 

S-670 687 

M-262 466 

S-183 682 

PP-26 1419 

J-575 335 

(HH) 1076* 

DD-213-C 972 

DD-227 960 

1-74 299 

H-23-b 292 

(WW-2) 1617* 

■WW-6 1616,1640 

WW-3-a 1640 

GG-1080 1033 

0-239 534 

DD-81 959 

M-230 466 

M-237 466 

D-67 141 

(CC) 910* 

(WW-2) 1617* 

WW-45 1615 
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Lewis  B.<  Wash 

liCwis   Tboiouglilare,   N. 

C 

Lewlston 

Lexington 

Lexington  B.,  Mlcb 

LeyteIsia.,P.I 

Leyte.P.  I 

LiangoB.,  P.I 

Llbbie  Bianch,  Mo 

Libby  Br.,  Minn 

Liberty 

Liberty  Bayou,  La 

Liberty  Bend 

Liberty  Bend 

Liberty  Isid 

Llbe  Ttytown  Branch,  Md. 
Llcl£  Branch,  Ky 

Lick  Branch,  Mo 

Lick  Cr.,  Ga 

LickCr.,Ky 

Lick  Cr.,  Mo 

Lick  Cr.,  Pa 

LickCr.,  Tenn 

Lick  Cr.,  Va 

Llcldng  Cr.,  Pa 

Licking  R 

Licking  B.,  Ky 

Licking  B.,  Ohio 

Lick  Bun,  Pa 

Lieutenants  B.,  Conn 

Lighting  Knot  Cove,  Md. . 
Light-wood  Log  Cr.,  Ga. . 

Lihue,  Hawaii 

Liilington  B.,  N.  C 

LllUwaup  B.,  Wash 

LmyCr.,Nebr 

Llndsey  Slough,  Cai 

Little  Loutre  Cr.,  Mo 

Lime  Cr.,  Kans 

Limehouse  Cr.,  Md 

Limestone  Cr.,  Ala.  and 

Tenn 

Limestone  Cr.,  Ga 

Limestone  Cr.,  Ky 

Linchester  B.,  Md 

Lincoln  Cr.,  Ga 

Lincolnville  H.,  Me 

Line  Cr.,  Mo 

Linekins  B.,  Me 

Line  Fork,  Ky 

Llngay  en,  P.I 

Liniment  Cr.,  Mo 

Link  Horn  B.,Ya 

Linkhorn  B.,  Va 

LtnkB.,  Oreg 

Lineman  Cr.,  Ky 

Linton 

Linwood 

Listens    Tree   Pt.,    Dela- 

wareB 

Little  Abita  B.,  La 

Little    Alabama    Bayou, 

La 

Little  Alligator  B.,  N.  C. .. 

Little  Amite  B.,  La 

Little     Annemessex     B., 

Md 

Little  Arkansas  B.,  Kans. 
Little  Atchafalaya  B.,  La. 
Little  Aughwlck  Cr.,  Pa. . 

Little  Auglaize  B 

Little  Auxvasse  Cr.,  Mo. . . 
Little    Bayou    Castaing, 

La 

Little  B.,Va 

Little  B.  de  Noc,  Mich 

Little  B.,  La 


Page. 
■WW-44....  1615, 1649 

M-230-a 472 

CWW-2) 1617* 

fGG-2) 1039* 

PP-86 1419,1414 

YY-114 1686 

YY-119 16f6 

YY-155 1686 

GG-1537 1037 

KK-83 1247 

(HH) 1076* 

S-U 681 

T-2-S 717 

(GG-2) 1039* 

(HH) 1076* 

?HH) 1076* 

J-15 331 

DD-96 959 

DD-114 960 

GG-31 1025 

0-299 536 

DD-205 960 

DD-228 960 

GG-96 1026 

GG-180 1026 

J-733 336 

J-735 336 

AA-226 850 

AA-237 860 

DD-266 961 

J-892 337 

(CO) 910* 

DD-195 960,967 

DD-422 962 

J-765 336 

J-803 337 

D-28 141 

J-197. 332 

0-24 533 

YY-33 1685 

M-311 466,492 

XX-64 1655 

GG-1267 1034 

UU-67 1577 

GG-33 1025 

GG-1370 1035 

J-1259 340 

AA-206 850 

0-262 535 

0-338 535 

DD-209......960,968 

J-267 352 

O-170 534 

A-141 28,42 

GG-199 1026 

A-196 28 

Dri-127 960 

YY-104 1686 

GG-234. 1027 

L-207-^ 439 

L-213 412 

VV-2-a 1594 

DD-63 959 

(WW-2) 1617* 

(HH) 1076* 

H-3-g 282 

S-24 681 

S-543 686 

M-8 464 

S-114. 682 

J-46 331 

Y-16 818 

S-600 686 

J-890 337 

QQ-11 1461 

QG-72 1025 

S-18 681 

K-168 374 

MM-5 1297 

MM-S-a 1298 

MM-6-b 1299 

687 


Little  B.,N.C 

Little    Bayou    Fordoche, 

La 

Little  Bayou,  La 

Little  Bayou  Sara,  La 

Little  BazUe  Cr.,  Nebr 

Little  Bear  Cr.,  Ala 

Little  Bear  Cr.,  Mo 

Little  Bear  Cr.,  Ohio 

Little  Bear  Cr.,  Pa 

Little  Beaver  Cr.,  La 

Little  Beaver  Cr.,  N.  Dak. 

and  Mont 

Little  Beaver  Cr.,  S.  Dak.. 
Little    Beaver    or    Pretty 

Cr.,N.Dak 

Little  Beaver  B. 

Little    Beaver    B.,    Ohio 

and  Pa 

Little  Berger  Cr.,  Mo 

Little  Big  Horn  or  Greasy 

Grass  B.,  Mont 

Little  Birch  B.,  W.  Va 

Little  Black  B.,  Alaska 

Little  Black  B.,  Ark.  and 

Mo 

Little  Blackwater  B.,  Md. 

Little  Blaine  Cr.,  Ky 

Little  Blue 

LittleBlueBeacta 

Little  Blue  B.,  Ind 

Little  Blue  B.,  Mo 

Little  Blue  B.,  Nebr.  and 

Kans 

Little  Blufl  Cr.,  Tenn 

Little  Boeut  Cr.,  Mo 

Little  Bogue  Falia,  La 

Little  Bohemia  Cr.,  Md. . . 
Little  Bonne  Femme  Cr., 

Mo 

Little  Brazos  B.,  Tex 

Little  Buflalo  Cr.,  Pa 

Little  Burnt  Branch,  Md. 
Little  Caillou  Bayou,  La. . 

Little  Calumet  B.,  Ill 

Little  Cannon  B.,  Minn. . 

Little  Canoochee,  Ga 

Little  Captina  Cr.,  Ohio. . 

Little  Carlos  Pass,  Fla 

Little  Carters  Cr.,  Va 

Little  Catawba  B.,  S.  C. . . 

Little  Chata 

Little  Chazy  B.,  N.  T 

Little  Chenler  Bayou,  La. 
Little    Cheyenne    B.,    S. 

Dak 

Little  Chiquesalunga  Cr., 

Pa 
Little  Choptank  B.,  Md. . 

Little  Clearfield  B.,  Pa 

Little  Coal  B.,  W.  Va 

Little    Cohas    Brook,    N. 

H 

Little  CoUy  Cr.,  Ky 

Little  Colorado  B 

Little  Compton,  B.  I 

Little    Compton,    B.    I. 

(breakwater) 

Little  Conewago  Cr.,  Pa. . 
Little  Connection  Slough, 

Cal 
Little  Contentnia  Cr.,  N. 

C 

Little  Contentnia  B.,  N. 

C 

Little  Conestoga  Cr.,  Pa. . 

Little  CoquUle  B.,  La 

Little     Cottonwood     B., 

Minn 

Little  Cr.,  Del 

Little  Cr.,  Kans 

Little  Cr.,Ky 

Little  Cross  Cr.,  Kans 

Little  Cr.,Md 


M-126 455 

S-599 686 

S-476 685 

S-730 687 

S-274. 683 

GG-935 1032 

AA-38 848 

GG-24 1026 

DD-437 962 

J-727 336 

S-81 681 

GG-758 1031 

GG-291 1027 

GG-769 1031 

(CO) 910* 

rr-42 1003 

GG-1540 1037 

GG-703 1030 

EE-144 984 

XX-211 1666 

Y-30 818,836 

J-155 332 

DD-226 960 

(GG-2) 1039* 

(GG-2) 1039* 

BB-16 891 

GG-1416 1036 

GG-1262 1035 

AA-250 860 

GG-1545 1037 

S-26 681 

J-629 335 

GG-S2 1025 

U-42 735 

J-896 337 

J-105 331 

S-455 685,701 

NN-21 1349 

JJ-32. 1234 

0-153 634 

DD-337 961 

P-225 670 

K-192 374 

N-130 500 

(CC) 910* 

E-78 177 

S-786 688 

GG-379 1028 

J-679 335 

J-228 332 

J-812 337 

EE-69 983 

EE-68-a 994 

B-21 69 

DD-141 960 

SS-4 1643 

C-62 107 

C-62 119 

J-913 338 

UU-43 1577 

M-173 452 

M-173 469 

J-576 335 

S-199 682 

KK:-160 1248 

1-67 320 

GG-1405 1036 

AA-289 850 

DD-253 961 

GG-1240 1034 

J-S7. 331 


[Seep.  1695] 
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Uttle  Ci.,  Mass 

UtaeCr.,Mo 

Little  Cr.,  N.  C 

Little  Cr.,Va 

Little  Cr.,  W.  Va 

Little  Darby  Cr.,  OWo 

Little  Deer  Ci.,  Md 

Little  Deer  Cr.,  Miss 

Little  Dry  Cr.,  La 

Little  Dry  Fork,  Mont 

Little  Duckett  Or.,  Mo 

Little  Ebenezer,  Ga 

Little  Egg  H.  B.  and  In- 
let, Including  Great  B., 
X.  J.  (harbor  ot  refuge). 

Little  Egg  H.  Inlet,  N.  J. .  . 

Little  Elk  Cr.,  W.  Va 

Little  Elkbart  B.,  Ind 

Little  Elk  B.,Md 

Little  Elk  B.,  Mtnn 

Little  Falls 

Little  Falls,  Md 

Little  Falls,  Ta 

Little  Fenuue  Osage  Cr., 

Mo 

Little  Fisblng  Cr.,  Fa 

Little  Flatt  Cr.,  N.  C 

Little  Fork  B.,  Minn 

Little  Fox  Cr.,  Va 

Little  Goddel,  La 

Little  Gunpowder   Falls, 

Md 

Little  Goose  Cr.,  Ky 

Little  Goose  Baplds 

Little  Guyandotte  B.,  W. 

Little  H.i  Mass.'. !.'.'.'!!!.'."! 

Little  H.,  N.  H 

Little  H.,  Fortsmoutli,  N. 

H 

Little    H.,    Woods    Hole, 

Mass 

Little  Heart  B.,  N.  Dak. . . 

Little  Hell  Gate,  N.  T 

Little  Hickory  Pass,  Fla... 
Little  Hocktng  B.,  OUo... 

Little  Hog  Bayou,  La 

Little  Huff  Cr.,  W.  Va.  ...i 

Little  Hunting  Cr.,  Va 

Little  Hurricane  Cr.,  W. 

Va 

Little  Indian  Cr 

Little  Inlet,  Va 

Little  Jordan  Branch,  Mo. 

Little  Juniata  Cr.,  Pa 

Little  Juniata  B.,  Fa 

Little  Kanawha 

Little     Kanawha     B. 

(mouth),    W.    Va.    (Ice 

harbor) 

Little   Kanawha   B.,   W. 

Va..... 

Little  Kanawha  B.,  W. 
Va.  (locks  and  dams, 
operating  and  care) 

Little  Kanawha  B.,  West 
Fork,W.  Va 

Little  Kennebec  B^  Me. .. 

Little  Kettle  Cr.,  Pa 

Little  KUbuck  Cr.,  Ohio. . 

Little  Klo  Kee  Cr.,  Ga 

Little  Knife  B.,  IV.  Dak.... 

Little  Lagoon,  Ala 

Little  Lake  George,  Fla. . . 
Little  Lake,  La 

Little  Lake  Pass,  La 

Little    Leatherwood    Cr., 

Ky 

Little  Le  Sueur  Cr.,  Minn. 

Little  Lost  Cr.,  Mo 

Little  LottS  Cr.,  Ga , , . 


B-156 70 

Ga-92 1025 

M-61 454 

L-206 412 

EE-20 983 

DD-469 962 

J-929 338 

X-24 785 

S-832. 688 

GG-607 1029 

G(3-4 1025 

0-76 533 

I-9-a 301 

1-9 299,301 

EE-123 984 

00-6 1377 

J-540 335 

J-523-a 360 

KK-lie 1248 

fHH) ...1076* 

J-1008 338 

K-90 373 

6(3-7 1026 

J-712 336 

J-831 337 

L-2S0 413 

KE-219.: 1249 

DD-269 961 

S-616 685 

J-983 338 

DD-38 1.959 

(WW-2)- 1617* 

EE-61 983 

B-149 70 

C-19...... Ill 

A-290 29 

A-290 64 

C-19 107 

GG-778 1031 

E-23 177 

P-222 670 

DD-441 962 

S-658 686 

EE-24 983 

X.-93 373 

EE-67 983 

(CC) 910* 

1^53.. ..■ 411 

GG-228 1026 

J-S96 337 

J-865 337 

(CC) 910* 

EE-157-0 1000 

EE-157 984,997 

EE-157-a 997 

EE-157-l> 909 

EE-163 984 

EE-164 984 

A-17 27 

J-771 336 

DD-402 962 

O-50 533 

GG-404 1028 

K-2 646 

P-57 569 

E,-98-cc 647 

E-107 647 

S-364 684,698 

E-108 647 

DD-126 960 

KK-166 1248 

GG-20 1025 

0-146 534 


Little  Loyal  Sock  Cr,,  Pa. . 
Little  Lunches  Cr.,  S.  C. . 

Little  Lyons  Cr.,  Md 

Little  Machias  B.,  Me 

Little  Machlpongo  Inlet, 

Va 
Little  Magotity  E.;  Md. '. '. '. 

Little  Manatee  B.,  Fla 

Little  Manistee  B.,  Mich.. 
Little      Maquoketa      B., 

Iowa 

Little  Marco  Pass,  Fla 

Little  Marietta  to  mouth 

of  Scioto  B.,  Ohio  B 

Little  Medicine  Bow  B., 

Wyo 

Little    Medicine    Cr.,    S. 

Dak 

Little  Miami 

Little  Miami  B.,  Ohio 

Little  Mill  Cr.,  La 

Little  Minim  Cr.,  S.  C 

Little  Missouri 

Little  Missouri  B.,  Ark 

Little    Missouri    B.,     N. 

Dak 

Little     Missouri    B.,     JV. 

Dak.,  Mont.,  and  Wyo.. 
Little  Monegaw  Cr.,  Mo. . 

Little  Monie  Cr.,  Md 

Little  Moniteau  Cr.,  Mo.. 
Little  Monte  or  French 

B.,N.T 

Little  Moreau  B.,  S.  Dak. 
Little  Morgan  Bun,  Md . . 
Little    Moshannon     Cr., 

Pa 

Little  Muddy  Cr.,  Kans. . . 
Little  Muddy  Cr.,  Mont. . 

Little  Mud  E.,  Ga 

Little     Munuscong      B., 

Mich 

Little       Muskegon       B., 

Mich 

Little  Muskingum,  Ohio. 
Little     Narragansett     B., 

Conn,  and  E.  I 

Little  Narragansett  B.,  E. 

I 

Little  Natalbany  B.,  La. . . 

Little  Xeck  B.,  N.  T 

Little  IVemaha  E.,  Xebr. . . 
Little  Nesenkeag  Brook, 

N.H 

Little  Xestucca  E.,  Oreg. . 

Little  Nlcedah  B.,  Wis 

Little Xortheast  Cr.,  Md.. 
Little  North  Fork,  Ark. 

and  Mo 

Little  Ocmulgee  B.,  Ga. .. 

Little  Ogeechee  E.,  Ga 

Little    Olive    Green    Cr., 

Ohio 

Little  Osage  B.,  Mo.  and 

Little  o'tterCr.V  Vt.V.'. '.'. ". '. '. 

Little  Paint,  Ky 

Little     Pass,     Clearwater 

H.,Fla 

Little  Patuxent  B.,  Md.... 

Little  Paw  Cr.,  Kans 

Little  Pecan  Bayou,  La. . . 

Little  Peconlc  B.,  N.  T 

Little  Pedee  B.,  S.  C.  and 

N.C 

Little  Pigeon  and  French 

Broad  Es.,   N.   C.  and 

Tenn 

Little  Pigeon  and  French 

Broad  Es.,  Tenn 

Little  Pigeon  Bayou,  La. . 

Little  Pigeon  B.,  Tenn 

Little  Pine  Cr.,  Pa 

Little  Piney  Cr.,  Mo 

Little  Platte 

Little  Platte  Bend , 


J-732 336 

N-70 499 

K-19.. 373 

A-U 27 

L-15 411 

J-1201 340 

P-302 571 

00-49 1377 

JJ-62 1234 

P-216 670 

DD-484 963 

GG-1062 1033 

G(3-375 .....1028 

(CC) 910* 

DD-488 963 

S-817 688 

N-102 499 

(GG-2) 1039* 

X-39 785,810 

(GG-2) 1037* 

G(}-754 1031 

GG-1470 1036 

J-86 331 

GG-1449 1036 

E-83 177 

QG-803 1031 

J-1142 339 

J-S20 337 

GG-1230 1034 

GG-411 1028 

GG-500 1029 

0-197 534 

0-233 534 

PP-18 1419 

00-37 1377 

DD-339 961 

C-106 108,137 

C-105 137 

S-55 681 

r-7 215,217 

GG-H26 1033 

B-18 69 

VV-59 1593 

KK-18 1247 

J-549 335 

Y-39 818 

0-327 535 

0-123 534 

DD-346 961 

GG-1488 1036 

E-112 178 

DD-233 961 

P-321 571 

K-22 373 

G(}-1187 1034 

S-749 687 

F-36 215 

N-26 499,506 

AA-112 872 

AA-112-0 873 

S-605 686 

AA-116 849 

J-749 336 

GG-1529 1037 

(GG-2) 1039* 

(G(J-2)... 1039* 


1744     IKDEX  TO  EEPOETS,  CHIEF  OF  ENGINEEBS,  XJ.  S.  ARMY,  1866-1912. 


Little  Platte  Bu  Iowa  and 
Mo 

Uttle  Platte  K.,  Wis 

Little  FoTCuptne  Ci., 
Mont 

Little  PottsbUTg  Ct.,  Fla.. 
Little  Powder  B^  Mont. 

andWyo 

Little  Prater  Cr.,  Va 

Little   Prickly   Pear   Ci., 

Mont 

Little    Queenstown    Ci-i 

Md 

Little  Bed  B.,  Ark 

Little  Bice  B.,  Wis. 

Little  Blgolets,  La 

Little  B.,  Ala 

Little  B.,Aik 

Little  B.,  Ark.  and  Mo 

Little  B.,  Ark.  and  Mo. 
(Irom  Homersville  to  Its 
Junction  witb  the  St. 
Fiancls) 

Little  B.,  Ark.  and  Okla. . 

Little  B.,  Cat 

Little  B.,  Del 

Little  B.,  Fla 

Little  B.,Ga 

Little  B.  Inlet,  S.  C , 

Little  B.,Ky 

.  Little  B.,  La 

Little  B.,  Me 

Little  B.,  Mass 

Little  B.,N.C 

Little  B.,  N.  C.  and  Va 

Little  B.,S.C 


Little  B.,  Tenn 

Little  B.,  Tex 

Little  B.,Va 

Little  B.,  Wash 

Little  Boanoke  B.,  Va. .... 

Little  Bock....: 

Little  Bock,  Ark 

Little  Bock,  Ark.,  district. 

Little  Bock  Cr.,  Minn 

Little  Bock  Cr.,  Mont 

Little  Bock  Cr.,  Iowa 

Little  Bock  to  mouth  of 

Arkansas  B 

Little  Bomney  Or.,  Md. . . 
Little  Bound  B.  Cr.,  Md.. 

Little  Bound  B.,  Md 

Little  Sable  B.,  Mich 

Little  Sage  Cr.,  Wyo 

Little  St.  Marks  B.,  Fla.. . 
Little  St.  Marys  B.,  Fla. . . 

Little  Salem  Cr.,  N.  J 

Little  Salkehatchle  B.,  S. 

C 

Little  Salmon  B.,  X.  T. . . . 

Little  Saluda  B.,  S.  C 

Little  Sandy  Cr. 

Little  Sandy  Cr.,  Ind 

Little  Sandy  Cr.,  La 

Little  Sandy  Cr.,  Ohio 

Little  Sandy  Cr.,  W.  Va. . . 

Little  Sandy,  Ky 

Little  Sarasota  B.,  Fla 

Little  Sarasota  Pass,  Fla.. 

Little  SatUla  B.,  Ga 

Little  Scioto  B.,  Ohio 

Little  Shamokln  Cr.,  Pa.. 
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GG-200 1026 

KK-3 1247 

Ga-422 1028 

GG-643 1030 

P-80 569 

GG-737 ..1030 

DD-274..... 961 

6G-508 1029 

J-421 334 

Y-15 818,836 

Y-23 827 

Y-23-a 827 

KK;-12 1247 

S-7 681 

Q-58 611 

T-12 728 

Y-n52 818 

Y-52 839 

T-12 717 

TT-144. 1656 

1-67 299,320 

P-164 570 

0-41 633 

O-302 535 

O-330 635 

,  N-2 499 

AA-317 850,888 

AA-239 878 

S-137. 682 

S-847. 688 

X-42 785,812 

A-10 27 

B-70 69 

B-110..... 70 

C-57. 107 

L-282 413 

EE-99 983 

N-3 499 

N-48 499,507 

N-109 500 

N-150 500 

N-176 600 

O-IO 533 

AA-UO 849 

U-44 735 

EE-103 984 

XX-44 1655 

L-369 414 

(HH) 1076* 

Y-^-c 820 

Y  (with  map)815, 818 

KK-71 1247 

GG-467 1028 

GG-2S2 1027 

Y-2-i 824 

J-946 338 

J-1228 340 

J-1227 340 

00-45.. 1377 

GG-1020 1033 

Q-10 611 

O-520 537 

1-44 299,309 

N-251 501 

EB,-50 1493 

N-191 600 

GG-474 1028 

BB-18 891 

S-85 682 

DD-377 962 

EE-160 984 

DD-212 960 

P-278 571 

P-277 571 

0-459 536 

DD-445 962 

DD-461 962 

J-613 335 


Little  Sheepscot  Bh  Me. . . 
Little    Sliickshlnny    Cr., 

Pa 

Little  Shoa  Cr.,  Mo 

Little  SUver  Cr.,  N.  J 

Little  Sioux  B.,  Iowa 

Little  Six  Mile  Cr.,  La 

Little  SlxteenmJle  Cr«  W. 

Va 

Little  Sloop  Chan.,  Va 

Little  Slough  Cr.,  Kans... 

Little  Snake  Cr.,  Fla 

Little  Snlabar  Cr.,  Mo. ... 

Little  Snow  Cr.,  Mont 

Little  Sodus  B.  H.,  X.  Y. . 

Little  Sodus  B.,  N.  T 

Little  Soldier  Cr.,  Kans.. . 

Little  Splice  Cr.,  Mo 

Little  State  Cr.,  W.  Va. ... 
Little  StlUwater  Cr.,  Ohio. 

Little  Sugar  Cr.,  Mo 

Little  Sunflower  B.,  Miss. 

Little  Sur  B.,  Cal 

Little  Susltna  B.,  Alaska. 
Little  Swatora  Cr.,  Pa. 

Little  Swift  Cr.,  N.  C 

Little  Tabo  Cr.,  Mo 

Little  Tallapoosa  B.,  Ala. 

and  Ga. .- 

Little  Tarklo  Cr.,  Mo 

Little  Tavern  Cr.,  Mo 


Little  Tennessee  B.,  Tenn. 

Little  Tennessee  B., 
Tenn.,  N.  C,  and  Ga 

Little  Tensas  Bayou,  La. . 

Little  Thorof  are,  Va. 

Little  Thoroughfare,  Me. . 

Little  Timber  Cr.,  Mont.  - 

Little  Traverse  B.,  Mich. . . 

Little  Traverse  B.,  Mich, 
(harbor  of  refuge  near 
Petoskey ) 

Little  Trinidad  B.,  Cal. . . . 

Little  Trout  B.,  Mich 

Little  Turkey  Cr.,  Kans. . 

Little  Two  Bs.,  Minn 

Little  Verdigris  B.,  Okla. 
and  Kans 

Little  Vermilion  Lake, 
Minn,  and  Canada 

Little  VermlUon  B.,  lU . . . . 

Little  Vermillion,  S.  Dak. 
Little  Wabash  B.,  Ill 

Little  Wakenda  Cr.,  Mo. . 

Little  Walker  Cr.,  Va 

Little  Walnut  Cr.,  Ohio.. . 
Little    Wapwallopen    Cr., 

Pa 

Little  Wax  Bayou,  La 

Little  White  Lake,  La 

Little  Wicomico  B.,  Va. . . . 
Little  Wicomlsco  Cr.,  Pa. . 
Little  WiUow  Cr.,  Mont. . . 
Little  Willow  B.,  Minn. . . . 

Little  Wind  B.,  Wyo 

Little  Wolf  B.,  Wis 

Live  Oak  B.,  La 

Liverman  Cr.,  N.  C 

Livingston  Cr.,  N.  C 

Livingstone  Chan.,  Mich. 

Livingstone  Cr.,  Ky 

Livingstone  Cr.,  N.  T 

Livingstone  Pt 

Lizard  Cr.,  La 

Llano  B.,  Tex 

Lloyd  B.,Va 

Lloyd  Cr.,Md 

Lloyds  H.  and  Cold  Spring 
B.,  N.  T.  (channel  be- 
tween)  


A-215 28 

J-700 336 

6G-193 1026 

G-54 247 

GG-264 1027 

S-823 688 

EE-63 983 

L-19 411 

GG-1207 1034 

P-183 570 

GG-1422 1036 

GG-605 1029 

EEr46 1524 

RB-46 1493 

GG-1234 1034 

GG-1446 1036 

DD-307 961 

DD-367 962 

GG-14S3 1036 

X-21 785 

TT-3 1555 

XX-160 1656 

J-586 335 

J-589 335 

M-171 455 

G(3-1426 1036 

Q-51 611 

GQ-2a 1027 

GG-48 1025 

GG-1505 1036 

GG-1552 1037 

AA-18 855 

AA-90 871 

AA-90 849 

S-602. 686 

J-43 331 

A-12S 28 

GG-660 1030 

00-61 1377 

00-61 1413 

ayr-185 i556 

PP-45 1419 

GG-1181 1034 

KK-120 1248 

Y-13 818 

KK-227 1249 

JJ-12 1234 

NN-10 1349 

GG-297 1027 

BB-36 891,903 

BB-23 898 

GG-155 1026 

EE-88 983 

DD-455 962 

J-«23 335 

S-652 686 

S-731 687 

K-136 374,397 

3-^05 335 

GG-497 1029 

KK-100 1248 

GG-689 1030 

MM-18 1297 

S-166 682 

L-323 413 

M-320 456,493 

PP-116 1420 

AA-320 850 

E-46 177 

(CO) 910* 

S-67. 681 

U-51 735 

L-92 412 

J-381 334 

J-510 334 

F-15-a 219 
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Lloyds  H^N.T 

Loaag,  P.  I 

Loatak  B.,  Alaska 

Lobdell  Ci.,  Olilo 

Loblolly  Cove,  Mass 

Lobster  Cove,  Mass 

Lock  Fork,  Mo 

Lockles  Cr.,  Va 

Lock  Lane  Cr.,  Kans 

Lockport 

Lockpoit,     lU.,     to     St. 

Louis,  Mo 

Lockwoods   Folly  B.,   N. 

C 

Locust  Cove,  Md 

Locust  Cr.,  Iowa  and  Mo. 
Locust  Fork,  Ala.,  Black 

Warrior 

Locust  Bun,  Md 

Lodge  Brancb,  Va 

Lodge  Pole  Cr.,  Mont 

Lodge    Pole    Cr.,    Colo., 

Nebr.,  and  Wyo 

Lofton  Cr.,  Fla 

Logan  Cr.,  Mo 

Log  Cabin  Baplds 

Loggy  Bayou,  La 

Logstoim 

Logstown  Bar 

Loliff    Cr.,     Kans.     and 

Nebr. 

Lolselle  Cr.,  S.  Dak 

LolzaB.,P.B 

London,  Tenn 

Lone  Cban.,  Va 

Lone  Oak  Chan.,  N.  C 

Lonergan  Cr.,  Nebr 

Lone  Tree  Cr.,  Mass 

Lone  Tree  Cr.,  Mont 

Lone    Tree    Cr.,    South 

Branch,  S.  Dak. 

Lone  Tree  Cr.,  S.  Dak 

Lone  Tree  Lake,  Iowa 

LongB.,N.C 

Long  Bayou,  Fla 

Long  Bayou,  La 

Long  Bea«h  B.,  N.  T 

Long  Beach,  Cal 

Long  Beach  Inlet  to  Ja- 
maica B.,N.T 

Long  Beach,  Mass 

Longboat  Cr.,  Va 

Longboat  Inlet,  Fla 

Long  Branch,  Iowa  and 
Mo 

Long  Branch,  Mo 

Long  Branch,  Nebr 

Long  Branch,  N.  T 

Long  Branch,  N.  J. 
(breakwater) 

Long  Br.  Cr.,  Md 

Long  Cove,  Conn 

Long  Cove,  Me 

Long  Cove,  Md 

Long  Cr.,  Ga 

Long  Cr.,  La. 

Long  Cr.,  Md 

Long  Cr.,  Mass 

LongCr.,N.C 

Long  Cr.,  8.  Dak 

Long  Dike 

Long  Fork,  Ky 

Long  Green  Cr.,  Md 

Long  Haul  Cr.,  Md 

30462°— H.  Doc 
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F-IS 215 

YY-107 1686 

XX-246 1657 

DD-429 962 

B-81 69 

B-73 69 

00-1521 1037 

K-229 374 

GO-1218 1034 

(HH) 1076* 

NN-1-0 1353 

M-328 456,494 

J-1179 340 

GG-137 1026 

K-28.'. 646 

J-1121 339 

£-127 374 

GG-599 1029 

GG-1078 1033 

P-7 669 

OG-61 1025 

(WW-2) 1617* 

k-46 785,812 

(CC) 910* 

(CO) 910* 

00-1312 1035 

OG-872 1031 

YY-4 1685 

AA-18 855 

L-35 411 

I/-226 113 

00-986 1032 

B-191 70 

00-627 1030 

00-345 .1027 

GO-344 1027 

OG-259 1027 

M-224 455 

P-316 571 

S-189 682 

S-507 685 

S-610 686 

S-681 687 

F-32. 216,223 

SS-18 1643,1547 

F-80; 230 

B-168 70 

I/-60 411 

P-284 571 

00-129 1026 

00-93 1025 

GG-1143 1034 

0-58 247 

0-58 266 

J-948 338 

D-12 141 

A-135 28,41 

A-151 28 

A-176 28 

J-472 334 

J-479 334 

J-497 334 

J-1170 339 

0-92 533 

0-134 534 

0-138 534 

0-499 536 

S-851 688 

J-214. 332 

1-536 335 

B-184 70 

11-109 455 

M-198 455 

00-294 1027 

(HH) 1076* 

DD-251 961 

J-995 338 

J-368 333 

,  740,  63-2 110 


Long  Isld.  Sound,  N.  T. 
and  Conn E 177 

F— 2.  .  215 

Long  Key  Chan.,  Fla P-1S8".' .' .' .' .' .' ." ." .' .' ."  .'S70 

Long  Knife  Cr.,N.  Dak...  GG-392 1028 

Long  Lake (HH) 1076* 

Long  Lake  Cr.,  N.  Dak. . .  GG-391 1028 

Long  Lake,  Ga 0-488 636 

Long  Marsh  Ditch,  Md. . .  J-297 333 

Long  Pine  Cr.,  Nebr GO-929 1032 

Long  Pt.  Bayou,  La S-762 687 

Long  Pt.  Cr.,  Md J-407 334 

Long  Pole  Cr.,  W.  Va DD-318 961 

Long  Pond,  N.T EB-36 1493 

Long  Prairie  B.  and  Its 

source,  Minn KK-115 1253 

Long  Prairie  E.,  Minn....  KE-115 1248 

Long    Quarter    Branch, 

Md J-1043 338 

Long  Beach,  Me A-252 29 

Longrell  Cr.,  Md J-135 332 

Long  Bun,  Pa J-834 337 

Long  Sault  Isld.,  N.  T ... .  RE-es-o 1634 

Longs  Cr.,Ky DD-67 959 

Longs  Cr.,Va K-157 374 

Longs  Cr.,  Wyo 00-1006 1033 

Long  Shoal  Cr.,  Ky DD-61 959 

Long  Shoal  B.,  N.  C M-29 454 

Long  Soldier  Cr.,  N.  Dak.  OCi-788 1031 

Long  Tom  B.,  Greg . 


WW-36....  1615, 1648 

WW-SO-b 1642 

(HH) 1076* 

T-2-gg 717 

L-392 414 

00-30 1377 


.1249 
.1249 


.786,789 
848 


Longwood 

Lonnan  Bayou,  La 

Looking  Glass  Cr.,  N.  C . 
Looking  Glass  B.,  Mich. . 
Lookout  Cr.,  Tenn.,  Ga., 

and  Ala AA-62... 

Loomls  Pass,  La S-224 

Loon  Lake,   Minn,  and 

Canada KK-230.. 

Loon  B.,  Minn,  and  Can- 
ada  KK:-229.. 

LoopCr.,W.Va EE-76... 

Loosacoona  B.,  Miss X-9 

Loosahatchle  Bi.,  Tenn . . .  AA-3 

Loose  Cr.,  Mo 00-1611. 

Lorain  H.,  Ohio QQ-22 1461, 1475 

Lords  Cove,  Conn D-29 141 

Los  Angeles,  Cal.,  district.  SS  (with  map). .1541 

1543 

Los  Angeles  H.,  Cal SS-20 1543,1647 

Los  Angeles  B.,  Cal SS-19 1643, 1647 

Lossmans  B.,  Fla P-205 570 

LostCr.,Ky DD-165 .960 

Lost  Cr.,  La S-252 683 

Lost  Cr.,  Mo GG-19 1025 

Lost  Cr.,  Nebr OG-1289 1035 

Lost  Cr.,  Pa T-S59 337 

Lost  Cr.,  Tenn AA-168 849 

Lost  Cr.,  Wyo OCJ-ia57 1033 

Lost  Horse  Cr.,  Mont 00-588 1029 

Lost  Lake,  La S-481 685 

Lost  Park  Cr.,  Colo OG-1093 1033 

LotsCr.,Ky DD-148 960 

Louisiana (HH) 1076* 

Louisiana  and  Texas  wa- 
ters (removing  the  water 

hyacinth) P-l-d 573 

Louisiana  district  water- 
ways tributary  to  the 

Mississippi S 683 

Louisiana  district  water- 
ways west  of  the  Missis- 
sippi   S.... 

Louisiana  waters S-2. . 

Louisiana  waterways  east 

of  the  Mississippi S.... 

Louisiana  waters  (water- 
hyacinth  removal) P-l-b,  e 572 

P-l-C 573 

S-2-a 688 

Louisiana  watercourses 
(remarks  on  improve- 
ment)  S-2 688 

Louisville (CC) 910* 

(HH) 1079* 


.681 
.681 
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Louisville,  Ga.,  to  Savan- 

nab,  Ga.  ( waterway) — 

Louisville,  Ky 


Louisville,  Ky.,  district. 


Loup  R.,  XebT 

Lourse  Bayou,  La. 


Louse  Cr.,  N.  Dak 

LoutreB.,Dry  Fork,  Mo.. 

LoutreB.,Mo 

Lovejoys  Narrows,  Me 

Lovely  Cove,  Md 

Lovely  Cr.,  Nebr 

Loves  Cr.,  Tenu 

Lower  Atcbalalaya-B.,  La. 

Lower  Bad  Cr.,  Ky 

Lower  Cedar  Ft.,  Md 

Lower  Clialn 

Lower  Deer  Cr.,  Mont 

Lower  Devil  Cr.,  Ky 

Lower  Duck  Cr.,  N.  C 

Lower  Dugout  Cr.,  Nebr. . 

Lower  Dowrey  Cr.,  N.  C... 

Lower  Howards  Cr.,  Ky.. . 

Lower  Laurel  Cr.,  Ky 

Lower  Leading  Cr.,  W. 
Va 

Lower  Lighthouse  Bayou, 
La 

Lower  Machodoc  Cr.,  Va. 

Lower  Mississippi  B.  sys- 
tem  

Lower  Mississippi  B.  sys- 
tem. Little  Bock,  Ark., 
district " 

Lower  Mississippi  B.  sys- 
tem, Memphis,  Tenn., 
district  1st  and  HA  M. 
B.C 

Lower  Mississippi  E.  sys- 
tem, Yicksburg,  Miss., 
district 

Lower  Mississippi  B.  sys- 
tem, Vicksburg,  Miss., 
district  3d  M.R.  C 

Lower  Narrows,  Me 

Lower  Ft.  Fleasant 

Lower  R 

Lower  Sisters  Cr.,  Fla 

Lower  Spring  Cr.,  N.  C . . . 


O-2-ll 547 

BB-14 891 

DD-2 959 

BB  (with  map).. 889 
891 

GG-968 1032 

S-410 684 

S-422 684 

GG-781 1031 

GG~-44 1025 

GG-22 1025 

A-225 28 

J-4fi9 334 

GG-1295 1035 

AA-150 849 

S-493 686 

DD-83 959 

K-46-e 380 

(HH) 1076* 

GG-668 1030 

DD-170 960 

M-165 455 

GG-990 1032 

M-57 454 

DD-182 960 

DD-223 960 

EE-177 984 


S-243 683 

K-119 374,396 

V 777,779 


.SIS 


Lower  Teges  Cr.,  Ky 

Lower  Thorolare,  Md 

Lower  Thorougluare,  Md. 

Lower  Twin  Cr.,  Ky 

Lower  White  R.,  Ark 

Lowry  Cove,  Md 

Loyalhanna  Cr.,  Fa 

Loyal  Sock  Cr.,  Fa 

Lubec  Chstn.,  Me 

Lucas 

Lucas  Canal,  La 

Lucca  Loop 

Luce  Cr.,  Md 

Luckiamute  R.,  Oreg 

Luco  Slough,  Cal 

Lucy  Cove,  Md 

Lucy  Cr.,  La 

Ludlngton  H.,  Mich 

Ludley  Cr.,  La 

Ludlow 

Luffle  Waltz  Cr.,  Cal 

Lula 

Lumber  B.,  N.  C.  and  S. 

C 

Luna 

Luxora 

Luzon  Isld.,  F.  I 

Lyconlng  Cr.,  Fa 

Lynches  Lake,  S.  C 

Lynches  R.,  S.  C 

Lynch  R.,S.C 


z          ...  . 

.841 

X 

783 

w 

781 

A-172 

(GG-2)!";: 

0-523 

28 

1076* 

1039* 

537 

M-114 

455 

Lynn  Haven  B.  to  East- 
ern Branch,  Elizabeth 
R.,Va 

Lynn  Haven  B.,  Ya 

Lynn  Haven  B.,  Va.  (har- 
bor of  refuge) 

Lynn  H.,  Mass 

Lynnhaven  Inlet,  Va 

Lynnhaven  B.,  Va 


Lynxville 

Lyons 

Lyons  B.,  Fla 

Lyons  Cr.,  Kans 

Lyons  Cr.,  Md 

Lyons  Cr.,  Minn 

Lyons  Cr.,  Tenn 


Lyons  Cr.,  Va.. 


M. 


Maalaea  B.,  Hawaii 

Maasln,  F.  I 

Macajalar  B.,  F.  I 

Mactarland  Cr.,  Ky 

Machias  B.,  Me 

MachiasR.,  Me 

Machias  H.,  Mich 

Machotank  Cr.,  Va 

Macies  Cr.,Ky 

Mack  Arch,  Orcg 

Mackays  Cr.,  N.  C 

Mackenzies  Cr.,  Minn. 

Mackerel  Cove,  Me 

Mackerel  Cove,  Mass... 

Mackeys  Cr.,  Ala 

Mackeys  B.,  Ga 

Mackinac  H.,  Mich 


Mackinaw  B.,  Ill 

Mackintosh  Cr.,  Ky 

Macks  Cr.,  Ga 

Macon  Bayou,  Ark.  and 

La 

Macon  Bayou,  La 


Macon  Bayou,  La 

Macon    to    Bome,     Ga. 

(Georgia  Canal) 

MacumCr.,  Md 

Maddlns  Cr.,  N.  C 


YY-66 1685 

YY-116 1686 

YY-177 1686 

AA-292 850 

A-12 27 

A-14 27,32 

PP-29 1430 

L-82 411 

DD-120 960 

W-4-a 1595 

M-2 454,467 

JJ-30 1234 

A-71 27 

B-91 69 

R-35 646 

0-422 536 

PP-29 1419 

PP-30 1419 

JJ-5 1234 

NN-3 1349 

DD-93 969 

0-36 533 


X-33.... 

X-30.... 
X-30-a. . 
X-30-b.. 
X-30-a. . 


.785 
.805 
.805 


0-326-b 557 

J-414 334 

M-246 456 


Mad  Horse  Cr.,  N.  J 

Madison 

Madison  B.,  Md 

Madison  H.,  Conn 

Madison,  Ind.,  Ohio  B 

Madison  B 

Madison  B.,  Mont,  and 

Wyo 

Mad  R.,  Cal 

Mad  B.  Slough,  Cal 

Magazine  Bayou,  La 

Magnetic    Lake,    Minn. 

and  Canada 

Magnolia  H.,  Mass 

Magothy  B.,  Va 

Magothy  Narrows,  Md. . . 

Magothy  R.,  Md 

Mahanoy  Cr.,  Fa 

Mahantango  Cr.,  Fa 

Mahon  H.,  Del 

Mahoning  Cr.,  Fa 

Mahoning  R.,  Ohio 

Mahoning  B.,  Ohio  and 

Fa 

Mahonning  Cr.,  Fa 

Mahon  B.,  Del 

Mahukona  H.,  Hawaii 

Maillard  Bayou,  La 

MatnCr.,Md 

Main  Cr.,  Va. 

Main  Pass 


Page. 

DD-31 959 

J-80 331 

J-80 343 

DD-102 960 

Y-23-h 832 

J-318 333 

PF-22 1003 

J-725 336 

A-9 27,31 

(HH) 1076* 

S-203 682 

(HH) 1076* 

J-1234 340 

WW-34 1615 

TT-S9 1556 

J-485 334 

S-275 683 

00-43 1377,1402 

S-72 681 

(CC) 910* 

TT-180 1556 

(HH) 1076* 

N-31 499,607 

(HH) 1076* 

(HH) 1076* 

YY-87 1686 

J-741 336 

N-71 499 

N-61 499 

N-61 508 

N-61-a 508 

L-207-O 440 

L-207-a 439 

L-207-b 439 

B-108 70,82 

L-207.... 412 

L-208 412 

L-210 412 

L-2U 412 

(HH) 1076* 

(HH) 1076* 

P-276 671 

GG-1368 1035 

K-21 373 

KK-162 1248 

AA-123 849 

AA-151 849 

L-159 427 

1-40 299 

(CC) 910* 

J-236 332 

D-47 141,155 

DD-496 963 

(GGi-2) 1039* 

GG-525. 1029 

TT-184 1666 

TT-1S3 1556 

S-508 685 

KK:-242 1249 

B-87 69 

L-57 411 

J-1180 340 

1-1183 340 

J-611 335 

J-606 335 

1-66 320 

rr-27 1003 

rF-20 1016 

I'F-41 1021 

FF-41 1003 

J-714 336 

1-66 299,320 

YY-70 1686 

S-576 686 

J-U77. 339 

L-189.... 412 

(HH) 1076* 
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Main  Pass,  La 

Main  SMp  Chan.,  N.  T. . . 

Main  Ship  Chan.,  Va 

Major  Moore  Cr.,  Ga 

Makena  H.,  Hawaii 

Maiabang,  P.  I 

Maiden  B.,  Mass 

Mallard  B.,  La 

Mallards  Cr.,  Ala 

MaUard  Slough,  Cal 

Mallet  Bayou,  La 

Malletts  B.,  Vt 

Mallows  B.,Md 

Maioncs  Cr.,  Ala 

Mamaroneck  H.,  N.  T . . . . 

Mamaroneck  B.,  N.  Y 

Mammotli  Cave,  Ky 

Mamselle  Bayou,  La 

Man  and  Boy  Chan.,  Va. . 

Manasquan  B.,  N.  J 

Manatee  Ci.,  Fla 

Manatee  B.,  Fla 

Manchac  Bayou,  La 

Manchester  H.,  Mass 

Mandan 

Mandan  Lake,  N.  Dak 

Mandeville  Bayou,  La 

Mangrove  Bayou,  La 

Manhasset  B.,  N.  T 

Manhasset  H.,  N.  T 

ManllaB.,  P.  I 

Manila  H.,  P.I 

Manistee  Co.,  Mich,  (har- 
bor of  retuge) 

Manistee  H.,  Mich 

Manistee  B.,  Mich 

Manistee  B.,  South 
Branch,  Mich 

Manistique  H.,  Mich 

Mauistlque  B.,  Mich 

Manitowoc  Co.,  Wis.  (see 
CcntervlUe  Cr.). 

Manitowoc  H.,  Wis 

Manitowoc  B.,  Wis 

Manolfin  B.,  Md 

Manopiloialc,  Alaska 

Manor  Cr.,  Md 

Manskers 

Manskers  Cr.,  Tenn 

Mantanzas  Inlet,  Pia 

Mantua  Cr.,  N.  J 

Many  Berries  Cr.,  Mont. . 

Manapla,  P.  I 

Manchac  Bayou 

Manele  B.,  Hawaii 

ManokinB.,  Md 

Mauteo  B.,  N.  C 

Maple  Cr.,  Cal 

Maple  Cr.,  Nebr 

Maple  Cr.,  S.  Dak.  and  N. 
Dak 

Maple  Isld 

Maple  B.,  Mich 

Maple  E.,  N.  Dak. 

Maple  Suck,  Ga. 

Mapsco  Cr.,  Va 

Maps  Cr.,  Va 

Maquam  B.,  Vt 

MaquoltB.,  Me 

MaquoketaB 

Maquoketa  B.,  Iowa 

MaralsCr.,  Mo 

Marals  B 

Marblehead  H.,  Mass 

Marblehead,  Mass 

Marcus 

Marcus  Hook  H.,  Fa 

Mardella  Branch,  Md 

Mare  Branch,  N .  C 

Mare  Isld.  Strait,  Cal 

Marengo  Bend 

MarePt.  B.,  Me 

Maria  Sanches  Cr.,  Fla. . . 

Marias  B.,  Mont 

Marlcoquant  Bayou,  La. 
Marietta 


S-206 682 

F-105-C,d,f 236 

I/-49 411 

0-514 637 

YY-66 1085 

YY-163 1086 

B-121 70,91 

S-762 687 

AA-45 848 

TT^8 1555 

TT-09 1565 

S-765 687 

B-117 178 

K-78 373 

AA-36 848 

E-6 177,179 

E-9 177 

BB-7 892 

S-697 688 

Ir44 411 

G-60 247,266 

P-130 670 

P-296 571,600 

S-103 682 

SH32-a 693 

B-89 69,80 

(GG-2) 1039* 

GG-772 1031 

S-1S6 082 

S-796 688 

F-8 215 

I'-8 215,217 

YY-100 1686 

YY-lOO-a 1691 

00-51 1407 

00-47 1377,1404 

00-48 1377 

00-50 1377 

MM-2-a 1297 

MM;-2 1297 

MM-30 1326 

MM-30 1297 

J-64 331 

XX-186 1656 

J-531 335 

(HH) 1076* 

AA-307 850 

P-94 569 

1-47 299,310 

GG-443 1028 

YY-137 1686 

(HH) 1071* 

YY-57 1685 

J-64 342 

M-21 458 

TT-190 1556 

GG-964 1032 

GG-321 1027 

(HH) 1076* 

00-31 1377 

KE:-187 1248 

0-485 636 

L-136 412 

L-74 411 

E-122 178 

A-258 29 

(HH) 1076* 

J-63 1234 

GG-1510 1036 

(GG-2) 1039* 

B-107 70 

B-107 82 

(•WW-2) 1617* 

H-3-j 283 

J-1117 339 

1^338 413 

TT-105 1556,1665 

(HH) 1076* 

A-257.'. 29 

P-88 569 

GG-476 1028 

(00-2) 1037* 

S-643 .686 

(CO) 910* 


Marietta,  Ohio  (Muskin- 
gum B.  mouth) 

Marine  City  H.,  Mich 

Marine  City,  Mich.  (Ice 
harbor  o(  ref  iigc) 

Marinette  H.,  BStlch 

Marinette,  Wis 

Marlngouin  Bayou,  La. . . 

Marion 

Marlon  City 

Marion  Isld 

MarksCr.,  S.  C 

Mariey  Cr.,  Md 

Marmiton  B.,  Mo.  and 
Kans 

Marmotte  Bayou,  Ala 

Maron  Bayou,  La 

Marquette  B.,  Mich,  (har- 
bor of  refuge) 

Marquette  H.,  Mich 

Marrowbone  Cr.,  Ky 

Marrowbone  Cr.,  W.  Va. . 

Marshall  Cr.,  Kans 

Marsh  Bayou,  La 

Marsh  Cr.,Md 

Marsh  Cr.,  Pa 

Marsh  Cr.,  S.  Dak 

Marsh  B.,  Me 

Marsh  B.,  Minn 

Marsh  B.,  West  Branch, 
Me 

Marshy  Cr.,  Md 

Marsly'hope  Cr.,  Md 

Marthas  Vineyard,  Ed- 
gartown  H.,  Mass 

Marthas  Vineyard,  Mass. 

Martin  Cr.,  Kans 

Martin  Cr.,  Pa 

Martin  Fork,  Ky 

Martin  Isld.  or  Martins 
Slough 

Martin  Isld.  Slough, 
Wash 

Martins  Bluff 

Martins  Branch,  Mo 

Martins  Cove,  Md 

Martins  Cr.,  Ohio 

Martins  Landing 

Martins  Slough  or  Mar- 
tin Isld 

Marvin  Cr.,  Pa 

Mary  Sanders  Cr.,  N.  C. . 

Marys  B.jOreg 

Masbate  Isld.,  P.  I 

Mascot  Bayou,  La 

Mashpee  B.,  Mass 

Mason  Branch,  Md 

Mason  Cr.,  Va 

Mason  Isld 

Maspeth  Cr.,  N.  T 

Massac  B.,  Ill 

Massapomock  Cr.,  Va 

Massas  Cr.,Mo 

Massena,  N.  T. 

Massena  Power  Canal,  N. 
T 

Mass  Pond,  Md 

Massy  Branch,  Mo 

Masters  Bayou,  La 

Matadequln  Cr.,  Va 

Matagorda  B.  and  Brazos 
B.  (channel  between) . . . 

Matagorda  B.,  Tex 

Matagorda  B.,  Tex.,  Alli- 
gator Head  H 

Matagorda  B.  to  Lavaca 
B.,  Tex.  (channel  be- 
tween)  

Matagorda  B.  to  Palaclos, 
Tex.  (channel) 

Matalacha  Pass,  Fla 

Matamoras 

Matanuska  B.,  Alaska .. . 

Matanzas  Pass,  Fla 

Matanzas  B.,  Fla 

Matawan  Cr.,  N.J 

MateCr.,W.Va 


rage. 

DD-439 962 

PP-92 1419 

PP-92 1447 

MAI-10 1297 

MM-9-0 1302 

S-537 685 

(GG-2) 1039* 

(HH) 1076* 

(GG-2) 1039* 

N^6 499 

J-1160 339 

GG-1491 1036 

R-46 646 

S-766 687 

LL-54-b 1293 

LL-64 1265,1291 

AA-290 850 

DD-256 961 

DD-328 961 

GG-1176 1034 

S-839 688 

J-269 333 

J-758 336 

J-827 337 

GG-307 1027 

A-106 40 

KK-196 1248 

A-106 28 

J-397 334 

J-127 332 

C-30 107 

C-30 113 

GG-1393 1036 

J-634 335 

DD^4 959 

(WW-2) 1617* 

WW-46 1615 

(WW-2) 1617* 

GG-42 1025 

J-1210 340 

DD-399 962 

(HH) 1076* 

(WW-2) 1617* 

J-674..: 336 

1^254 413 

WW-35 1615 

YY-109 1686 

S-683 687 

C-14 107 

J-290 333 

L-205 412 

(HH) 1076* 

P-112 216 

BB-39 891 

K-209 374 

GG-21 1025 

ER-76 1538 

ER-74 1493 

J-1203 340 

GG-38 1025 

S-809 688 

K-316 375 

U-38-e 759 

U-47 735,766 

U-47-a 766 

U-56-a 767 

U-53-a 766 

P-253 671 

(CO) 910*  ■ 

XX-149 1656 

P-229 570 

P-S7 669 

G-44 247,263 

DD-321 961 
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Matecumbe  Chans.,  Fla.. 

mathewsBend 

Mattnlcns  H.,  Me 

Mat  Bun,  Va 

Mattapoisett  H.,  Mass 

Mattapoisett  K.,  Mass 

Mattaponl  B.,  Va 

Mattawoman  Cr.,  Md 

Matta woman  Cr.,  Va 

Mattituck  B.,  N.  T , 

Mattltuck  H.,  N.  T 

Mattole  B.,  Cal 

MattoxCr.,Va 

Maul  Isld.,  Hawaii 

Mauldins  Cr.,  Mo 

Maumee  B.,  Obio 

Mauniee  B.  (above   To- 
ledo, Oblo) 

Maumee  B.,  Oblo 

Maurice  B.,  N.  J 

Maxent  Bayou,  La 

Masmore  Cr.,  Md 

Mayaguez  H.,  P.  B 

Mayano  Cr.,  Kans 

May  Blufl  Cr.,  Ga , 

Mayersvllle 

Maytteld  Cr.,  Ky 

Mayflower 

May  Hall,  Ga 

Mayhew  Cr.,  Mtnn 

Mayners  Cr.,  Ga 

Maynot  Cr.,  Cal 

Mayo  B.,  P.I 

Mayradlers  Cr.,  Mont 

MaysvUle 

Mazon  B.,I1I 

McAllister  Cr.,  Kans 

McAlpIn  Cr.,  S.  C 

McCabe  Bun,  Pa 

McCaigoe  Cove,  Lake  Su 

perlor,  Mich 

McClellanvllle,  S.  C.  (oP' 

posite).  Alligator  Cr 

McClure  Cr.,  Va 

McCoys 

McCoys  Cr.,  Fla 

McCoy  Slough,  Cal 

McCresWe  Cr.,  Mo 

McDonald  Cr.,  Mont 

McDonald  Lake 

McDongalds  Cr.,  Ga 

McDowell  Cr.,  Kans 

McElhatton  Cr.,  Pa 

McFarllngs  Cove,  Me 

McGarvey  Cr.,  Cal 

McGlU  Branch,  Mo 

McGiIlCr.,Mo 

McGiits  Cr.,  Fla 

McGregor 

McGulres  Fork,  Ohio 

Mcintosh  Branch,  Mo... 
Mclntyre  Cr.,  Kans — . . 

McKeesport,  Pa 

McKenzle  Cr.,  S.  Dak.. .. 

McKenzle  B.,  Oreg 

McKlnney  Branch,  Mo. . 

McKowen  Cr.,  La 

McLean  Pt 

McLeod  Lake,  Cal 

McLeouds  Lake,  Ga 

McMahan  Cr.,  Ohio 

McNeils  B.,Vt 

McNultys  Slough,  Cal. . . 

Mc  Queens 

McTyler  Cr.,  S.  C 

Meachtm  Cr.,  Va 

Meadow  Cr.,Ky 

Meadow  Cr.,  Mo 

Meadow  Cr.,  S.  Dak 

Meadow  B.,  W.  Va 

Meads  Cr.,N.T 

Mears  Cr.,  Md 

Medicine  Bow  B.,  Wyo. . . 
Medicine  Cr.,  S.  Dak 

Medleys 

MedocBar 


P-187. 570 

(HH) 1076* 

A-117 28,40 

K:-307 375 

C-49 107 

C-50 107 

K-305 375,405 

K-SO 373 

L-«7 411 

F-26 215,222 

r-26 215,222 

TT-168 .1656 

K-114 374,395 

Yy-58 1685 

GG-220 1026 

ClQ-3 1461 

QQ-4 1464 

QQ-4 1461 

1-32 299,305 

S-147 682 

J-329 333 

YY-20 1685,1687 

GG-1241 1034 

0-498 536 

(HH) 1076* 

AA-16 848 

(HH) 1076* 

0-223 534 

KK-VO 1247 

0-421 536 

TT-199 1556 

YY-157 1686 

GG-635 1030 

(CO) 910* 

JJ-7 1234 

NN-5 1349 

GG-1365 1035 

N-128 500 

J-899......_ 337 

LL-63 1265,1294 

N-202-b 518 

DD-264 961 

(HH) 1076* 

P-24 569 

TT-94 1555 

GG-158 1026 

GG-577 1029 

(WW-2) 1617* 

0-59 633 

GG-1372 1035 

J-«35 337 

A-185 28 

TT-194 1556 

GG-103 1026 

GG-167 1026 

P-26 569 

(HH) 1076* 

DD-372 962 

GG-32 1025 

GG-1260 1034 

FF-6-a 1003 

GG-821 1031 

WW-37 1615 

GG-61 1025 

S-260 683 

(HH) 1076* 

UU-38 1577 

0-323 535 

DD-336 961 

E-113 178 

TT-174 1666 

(GG-2) 1039* 

N-241 601 

K-228 374 

DD-54 959 

GG-1452 1036 

GG-805 1031 

EB-116 984,996 

J-665 336 

K-13 373 

GG-1051 1033 

6G-862 1031 

GG-875 1032 

(HH) 1076* 

(CC) 910* 


Medomac  B.,  Me 

Medomak  B.,  Me 

Meduncook  B.,  Me 

Medway  B.,  Ga. 

MeedCr.,Va 

Meekers  Isld 

MeeklnCr.,Md 

Meeting  House  Branch, 

Ky 

Meherrln  B.,  N.  C 

Mehoapany  Cr.,  Fa 

Meigs  Cr.,  Ohio 

Melheur  E.,  Oreg 

Mellow  Bayou,  La 

Melozltna  B.,  Alaska 

Memphis 

Memphis,  Tenn.,  district 
(1st  and  3d  M.  B.C.).... 

Mendocino  B.,  Cal 

Menemsha  (Bite  or 
Bight)  H.,  Mass 

Menemsha  H.,  Mass 

Menominee  H.  and  B., 
Mich,  and  Wis 

Menominee  B.,  Mich,  and 
Wis 

Menominee  B.,  Mich,  and 
Wis 

Menominee  B.,  Wis 

Menset  Cr.,  Mass 

Meuunketesuck  B., 
Conn 

Meramec  B 

Meramec  B.,  M» 

Meramscot  Cr.,  Md 

Merced  B.,  Cal 

Mercer  Cr.,  Ga 

Merchants  Bow,  Me 

Mercler  Bayou,  La 

Merediths  Cove,  Md 

Mermentau,  La.,  to 
Franklin  (Inland  water- 
way)  

Mermentau  B.  and  tribu- 
taries. La 


Mermentau  B.  to  Sabine 
B.,  La.  and  Tex.  (water- 
way)  

Mermenton  B.  and  tribu- 
taries. La 

Merrtman  Bar. 

Merrimac  B.,  Mass.  and 
N.H 

Merryman  Branch,  Md... 

Merrymeetlng  B.,  Me 

Meshoppen  Cr.,  Pa 

Metallne 

Metedeconk  B.,  N.  J 

Methow  Baplds 

Methow  B.,  Wash 

Meto  Bayou,  Ark 

MetomMn  B.,  Va 

Metomkln  Inlet,  Va 

Metre  Bayou,  Ark 

Metropolis 

Mexican  Cr.,  S.  Dak 

Mexico  B.,N.T 

MlakkaB.,Fla 

Miami 

Miami  Cr.,  Mo 

Miami,  Fla 

Miami  B.,  Conn 

Miami  B.,  Fla 

Miami  B.,  Oreg 

Mianus  B.,  Conn,  and 
N.T 

Michaels  Landing 

Michigan  and  Illinois  Ca- 
nal  

Michigan  City  H.,  Ind 


A-106 46 

A-166 28,46 

A-168 28 

0-171 534 

K-220 374 

(HH) 1076* 

J-160 332 

DD-58 959 

L-322 413,445 

J-C91 336 

DD-347 961 

VV-88 1593 

S-606 685 

XX-223 1657 

(CC). 910* 

(HH) 107ff* 

X 841 

TT-145 1556,1569 

C-26 107,112 

C-26 107,112 

MM-9 1300 

MM-9-C 1302 

MM-9-a 1300 

MM-9 1297 

MM-9-b 1301 

MM-34 1297 

B-180 70 

D-43 141 

(HH) 1076* 

II-IO 1229 

J-36 331 

UU-31 1577,1584 

0-268 535 

A-88 27 

S-146. 682 

J-1206 340 

S-696-C 710 

S-745 711 

S-745 687 

S-746. .687 

S-748 .687 

S-754 687 

S-696-(J 710 

S-745 711 

(CC) 910* 

B-3 69,72 

J-1039 338 

A-228 29 

J-637 335 

(WW-2) 1617* 

1-4 299 

(WW-2) 1617* 

XX-117 1656 

Y-3 818,825 

'L-2 411 

1^1 411 

y-3 825 

(CC1 910* 

GG^62 1031 

ER-50 1493 

EE-50-a 1531 

P-263 571 

(GG-2) 1039* 

GG-1472 1036 

P-159 587 

D-95 172 

P-165 570 

W-68 1593 

D-96 141 

(HH) 1076* 

NN-12 1349 

NN-23 1349,1368 


[See  p.  1695] 
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IVnchlgan  B.,  Colo 

middle  Gr.,  mo 

middle  B.,  Casco  B.,  me. . 
middle  Bayou,  La 

middle  Bend 

middle  Branch 

middle  Branch,  Ohio 

middle  Branch,  Fa 

middle  Bros.  Isld 

Middle  Chute 

middle  Colyell  Bayou,  La. 

middle  Cr.,  Ky. 

middle  Cr.,  N.  C 

Middle  Cr.  No.  3,  N.  C 

Middle  Cr.,  Fa 

Middle  Cr.,W.Va 

Middle  Fahlus  B.,  Mo 

middle  Fork 

Middle  Fork,  Alaska 

middle  Fork^  Holston  B., 

Va 
Middle  Fork,'  'Ky.'.'.'.'.'.'.'.'.'.. 
middle  Fork,   Kentucky 

B.,Ky 

middle  Fork,  La 

middle  Fork,  Mo 

middle  Fork,  Mud  B.,  W. 

Va 

Middle  Fork  B.,  Tenn 

Middle    Fork,    Salt    Cr., 

Ohio 

middle  Fork,  Saluda  B., 

S  C 
Middle  Fork,'  W.' Va! '.'.'.'.'.'. 
middle   Ground    Bar, 

Hampton  Beads,  Va 

middle  Ground  B.,  La 

Middle  Loup  B.,  Nehr 

middle    Neehlsh    Chan., 

mich 

Middle  Neck  Branch,  Md. 
Middle  Nodaway  B.,  Iowa. 

Mlddleport 

Middle  Prong,  N.C 

Middle     Quarter     Cove, 

Md 

Middle  B.,  Ala 

Middle  B.,Cal 

Middle  B.,Fla 

middle  B.,Ga 

middle  B.,  Iowa 

Middle  B.,  La 

Middle  B.,Md 

Middle  B.,  Mo 

Middle  E.,  mtnn 

middle  B.,N.C 

middle  Bun,  Md 

middle  Slough,  Cal 

middle  Spring,  Pa 

middletown  Branch,  md. 

middleton  Cr.,  N.  C 

mid  Oconee  Cr.,  Ga 

midshipman  Slough,  Cal. 
midway  Isld.,  Welles  H. . . 

middle  Cr.,  Tenn 

mike  Chan.,  Va 

milan  Section,  lU.,  Illinois 
and  Mississippi  Canal. . 

Mile  Cr.,  Iowa 

miles  Cr.,md 

Miles  E.,md 

milfordH.,Conn 

milford  Haven,  Va 

MUkB 

MUkB.,mich 

MllkB.,mont. 

Milk  B.,  North  and  South 
Branches,  Mont. 

MlUbank  Cr.,  Va 


GG-1040 1033 

GG-70 1025 

A-256 29 

S-48 681 

S-590 686 

(GG-2) 1039* 

JJ-56 1234 

DD-417 962 

J-643 335 

(CO) 910* 

(CC) 910* 

S-65 681 

DD-236 961 

M-31 464 

M-32 454 

J-572 335 

J-849 337 

EE-121 984 

EE-139 984 

EE-188 984 

JJ-75 1234 

DD^-a 963 

XX-218 1656 

AA-135 849 

DD-201 „960 

DD-59 969 

S-256 683 

GG-126 1026 

GG-m 1026 

EE-54 983 

AA-9 848 

A.A-12 848 

DD-450 962 

N-180 600 

EE-21 983 

L-99 417 

S-237 683 

GG-974 1032 

PP-16 1419 

1-102 331 

GG-238 1027 

(CC) 910* 

M-122 455 

J-434 334 

E-14 646 

UU-26 1577 

P-153 670 

0-417 536 

JJ-71 1234 

R-98-dd 647 

E-103 647 

J-1056 339 

G6-68 1026 

KK;-203 1248 

L-353 414 

J-1138 339 

J-1139 339 

TT-72 1666 

J-904 337 

J-143 332 

Ir-296 413 

0-288 636 

TT-118 1656 

YY-86-b 1691 

AA-188 849 

L-45 411 

JJ-20-1 1240 

6G-240 1027 

J-308 333 

J-366 333,366 

D-61 141,160 

K-260 376,403 

(GG-2) 1039* 

PP-104 1420 

GG-423 1028 

(GG-2) 1037* 

GG-444 1029 

GG-446 1029 

K;-198 374 


mm  Bayou,  La 

mm  Bottom 

mill  Branch,  mo... 
mm  Branch,  S.C. 
mm  Brook,  md.... 
mm  Cove,  Me 

mmcr 


mmcr.,Ga.... 

mm  Cr.,  Iowa.. 
millCr.,Kans. 


mm  Cr.,  Ky. 

mUICr.,La. 


mm  Cr.,  Md.. 


mm  Cr.,  Mass. 


MmCr.,Mo.... 
mm  Cr.,  Mont., 
mmCr.,Nebr.., 
millCr.,N.C.. 


mm  Cr.  No.  a,  N.C. 

MmCr.,N.J 

mmcr.,N.T 


mill  Cr.,  Ohio.. 

mmcr.,Pa.... 


m]IICr.,B.I... 

mm  Cr.,  s.  c... 

mm  Cr.,  Tenn. 
muiCr.,Va 


Mm  Cr.,  Wash.. 
MJU  Cr.,  W.  Va.. 


MllleLacs 

Miller  Cr.,  md 

Miller  Bun,  Md 

mmers  Cr.,  Kans 

Millers  Cr.,Ky 

mmers  Cr.,  La 

mmers  Cr.,  mo 

mmers  Cr.,W.Va 

MUlers  Isld.  to  North  Ft., 

Md 

millers  Lake,  Ga 

millers  B.,  Mass 

MmesCr.,Va 

mm  Flour  Slough,  Oreg. . 

mill  Fork,  OIilo 

mimcan  Cr.,  Tenn 

mill  Pond  Cr.,  Va 

milIB.,Conn 

mm  B.,  Conn,  and  N.  T. . . 


mm  B.,  Mass. 
mm  Bun,  Fa.. 


X-32 

Page. 
785 

(CC)..      . 

..  .  910* 

GG-25 

N-91 

1026 

...'....499 

J-934 

338 

A-247 

29 

(CO) 

910* 

CWW-2).., 
0-267 

1617* 

635 

GG-265... 
GG-1155.., 
GG-1180... 
GG-1270... 
GG-1278... 
GG-1378... 
GG-1404. . . 

DD-64 

DD-157.... 

1027 

1034 

1034 

1035 

1035 

1035 

, 1036 

969 

960 

DD-160.... 
E-98-X 

S-268.    . 

, 960 

647 

683 

S-816 

, 688 

T-2-V 

717 

J--279 

333 

J-386 

334 

J-514 

335 

J-566 

336 

J-917  .. 

338 

J-1197 

, 340 

J-1208 

340 

K-8 

373 

K-41 

373 

B-54..    .. 

69 

B-178 

70 

GG-1418... 
GG-665.... 

G6-946 

L-289 

1036 

, 1030 

1032 

...  .    413 

ly-345 

414 

M-162 

466 

M-272 

, 456 

M-296 

466 

M-163 

...     .  466 

G-9 

247 

E-5 

,     177, 179 

F-93   .  ... 

216 

DD-396.... 
DD^66.... 
DD-489.... 
J-568 

962 

, 962 

963 

336 

J-676 

336 

1-737 

, 336 

J-S63 

337 

0-94 

108 

N-112 

50O 

N-145 

, 500 

AA-251.... 
K-126 

860 

374 

E-143 

374 

K-212 

.  374 

K-230  ..  . 

374 

K-240 

375 

L-lOO 

412 

WW-68..., 
DD-331.... 
EE-68 

1616 

961 

983 

(HH) 

J.436 

1076* 

334 

J-H12 

339 

GG-1319... 
DD-176..., 
E-98-n.... 

GG-77 

DD-322... 

J-1081-^... 

0-244 

B-124 

1035 

960 

647 

1025 

961 

365 

635 

70 

K-269 

375 

VV-61.... 
DD-421... 
AA-117... 
K-285 

1593 

962 

849 

375 

D-69. .      . 

141 

D-77.. 

.     141 

D-94..      . 

.141 

B-71..    .. 

..   .    .     69 

0-72 

107 

J-756 

336 
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Mills  Brancb,  Md 

Mill  Slough,  Oreg . . . . 

Millstone  Cr.,  Ga 

Millstone  Cr.,  Ky 

Millstone  Cr.,  Va 

MUltall  Cr.,  N.  C 

Milton  Brancb,  La 

Milton  H.,N.T 

Milwaukee  and  Rock  B. 
Canal,  Wis 

Milwaukee  B.,  Wis.  (har- 
bor of  reluge) , 

Milwaukee  H.  (Inner), 
Wis 

Milwaukee  H.,  Wis 

Milwaukee  H.,  Wis.  (har- 
bor of  refuge) 

Milwaukee  R.,  Wis 

Mindanao  Isld.,  F.  I 

Mindanao  R.,  F.  I 

MIndoTO  Isld.,  F.  I 

MInebank  Run,  Md 

MlneCr.,  Md 

Mine  Cr.,  Mo 

Miners  Bend 

Miners  Slough,  Cal 

Mlnette  Bayou,  Ala 

Mingo  Branch,  Md 

Mingo  Cr.,S.C 

Minim  Cr.,  S.  C 

Mlnlm-EsthervlUe  Cr.  Ca- 
nal, S.C 

MInisceongo  R.,  N.  T 

Mink  Cr.,  Ala 

Minneapolis 

Minnechaduga  Cr.,  Nebr. 
and  S.  Dak 

Minnehaha 

Minnehaha  Cr 

Minnehaha  Cr.,  Minn 

Minnelska 

Minnesota 

Minnesota  Ft.,  Minn 

Minnesota  R.,  Minn 

Minnesota  -  North  and 
South  Dakota  State 
line 

Minnewauken  Shoals,  N. 
Dak 

Minns  Cr.,N.C 

Mlntons 

Mink  Isld.  B.,  Va 

Mlsamis,  F.  I 

MIsere  Bayou,  La 

Misery  Bayou.  La 

Mlsplllion  Cr.,  Del 

Mlspilllon  R.,  Del 

Missionary  Cr.,  Ala 

Mission  Cr.,  Kans 

Mission  Cr.,  Wash 

Misslsguoi  B.,  Vt 

Mlssisquoi  R.,  Vt 

MIsslsstnnewa  B.,  Ind 

Mississippi  and  Illinois 
Canal,  III 

Mississippi  Basin 

Mississippi  Bayou,  La 

Mississippi  City  H.,  Miss. 

to  Ship  Isld 

Mississippi  coast  harbors 

(dredge  for). ., 

Mississippi,  lower 

Mississippi  R 


Mississippi  B.,  at  Donald- 
sonvUle,  La.,  to  Bio 
Grande,  Tex 

Mississippi  R.  C,  1st  and 
Sd  district 

Mississippi  B.  C,  3d  dis- 
trict  

Mississippi  R.  C,  4th  dis- 
trict  

Mississippi  R.  system 


Page. 

J-453 334 

VV-19 1693 

0-35 533 

DD-134 900 

1^14 411 

M-14 454 

S-70 681 

E-4 177,179 

MM-33-e 1337 

MM-33-b 1335 

MM-33-a 1337 

MM-33-a 1333 

MM-33-d 1337 

MM-33-C 1336 

MM-33 1297,1333 

Yy-152 1686 

YY-162 1686 

YY-108 1686 

J-1046 339 

J-65 331 

GG-1484 1036 

(GG-2) 1039* 

UU-63 1677 

H-12 646 

J-1026 338 

N-76 499,510 

N-104 499 

N-101 511 

E-70 177,201 

AA-198 849 

(HH) 1076* 

GQ-9U 1032 

(HH) 1076* 

(HH)...: 1076* 

KK-136 1248 

(HH) 1076* 

(HH) 1076* 

LI^18-e 1275 

KK-1 37....  1248, 1254 


KK-1S9 1248 

KK-186-a 1259 

):/-291 413 

(HH) ;.1076* 

1^54 411 

YY-175 1686 

S-780 687 

S-582 686 

1-70 322 

1-70 299,322 

AA-204 850 

GG-1388 1036 

XX-58 1655 

E-124 178 

E-126 178,211 

BB-30 891 

JJ-20 1234,1235 

JJ-20-0 1237 

(HH) 1076* 

S-121 682 

S-217 682 

E-Se-a; 671 

R-l-a 647 

(HH) 1076* 

(CO) 910* 

(GG-2) 1039* 

(HH) 1076* 


Mississippi  R.  system 
(lower) 

Mississippi  B.  system, 
Ohio  R.  Branch 

Mississippi  R.  system, 
Missouri  R.  Branch 

Mississippi  B.  system 
(upperl. 

Mississippi  B.  to  Lake  Su- 
perior (canal) 

Mississippi  R.  (upper) 

Mississippi  R.,  Watertown 
(Hennepin  Canal,  Illi- 
nois R.) 

Mississippi  Sound,  Ala., 
and  Mobile  B.  (channel 
connecting) 

Mississippi  Sound,  Ala. 
and  La 

Mississippi  Sound,  Miss. 
and  La 

Mississippi  to  Atlantic 
(•'T  rausportation 
Routes  to  Seaboard")... 

Mississippi,  Valley  of 

Missoula  R 

Missouri  Chute 

Missouri  City  Bend 

Missouri  Cr.,  S.  Dak 

Missouri  Junction 

Missouri  (lower) 

Missouri  B 

Missouri  E 


Page. 

777 

AA 843 

GG 1023 

II 1227 

LL-19-b 1280 

(HH) 1076* 

JJ-20-b 1236 


U-38-g. 

Z 

w 

V 


.759 

.841 

.781 

.779 
.777 


Missouri  B.  Branch  of 
Mississippi  B.  system. 

Missouri  R.  system 

Missouri  B.  Valley 

Mitchell  Cr.,  Cal 

Mitchell  Cr.,  S.  Dak 

Mitchell  B.,  Mass 

Mitchell  Rtin,  Md 

Mitchels  Lake,  Ga 

Mittlgy  Chan.,  Va 

Mixons  Cr.,  N.  C 

Mix  Bun,  Fa 

Mizpah  B.,  Mont 

Mobile,  Ala.,  district 

Mobile  Bar,  Ala 

Mobile  Bar  Chan.,  Ala 

Mobile  B.,  Ala -. . . . . 

Mobile  B.  and  Mississippi 
Sound,  Ala.  (channel 
connecting) 

Mobile  Chute 

MobUe  H.,  Ala 

Mobile  R.,  Ala 

Mobile  R.,  Ala.  (junc- 
tion)  

Mobjack  B.,  Va 

Moccasin  Cr.,  S.  Dak 

Moccasin  Run,  Pa 

Moccasin  Springs 

Moclips  R.,  Wash 

Mode  Cr.,  Cal 

Modes  Cr.,N.C 

Modoc  Cr.,  Mo 

Mohawk  B.,N.Y 

Moliican  R.,  Ohio 

Mokelumne  R.,  Cal 

Mokelumne  B.,  North 
Fork,  Cal 

Molalla  B.,  Oreg 

Mollne 

Moll  Clark  B.,  Ga 

Molokal  Isld.,  Hawaii 

Moncrlef  Cr.,  Fla 

Monday  Cr.,Va 

Moneys  Cr.,  Md 

Monhegan  Isld.  H.,  Me. . . 

MonieB.,  Md 

Monie  Cr.,  Md 

Moniteau  Cr.,  Mo 

Monks  Cr.,  Md 


R-52-a 664 

E-55 646 

S-3 681 


AA-18-k 869 

(HH) 1076* 

(■WW-2) 1617* 

(HH) 1076* 

(GG-2) 1039* 

GG-855 1031 

(GG-2) 1039* 

(HH) 1076* 

(CC) 910* 

(HH) 1076* 

GG-2 1023,1025, 

1037, 1038* 


.  GG 


1023 

777 

(GG-2) 1039* 

TT-148 1666 

GG-861 1031 

B-220 70 

J-271 333 

0-321 535 

1^36 411 

M-69 464 

J-793 337 

GG-722 1030 

R  (with  map)643, 646 

E-3 647 

R-3 646 

R-4 646 


R-52-a.. 664 

(HH) 1076* 

R-48 646 

R-21 648 

E-21.., :..;.. 646, 648 

E-20 646 

K-262 375 

G6-323 1027 

J-796 337 

(HH) 1076* 

XX-26 1655 

TT-120 1556 

M-115 455 

GG-46 1025 

B-54 177,198 

DD-407 962 

UU-45 1677,1684 

UU-45 1577 

WW-39 1615 

(HH) 1076* 

0-194 534 

YY-«) 1685 

P-20 669 

K-296 375 

J-522 335 

A-166 28,46 

J-85 331 

J-88 331 

GG-102 1025 

GG-1448 1036 

J-970 338 
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Monongahela  and  Alle- 
gbeay  Bs.  (junction 
wltb  Ohio  B.  at  Pitts- 
burgh, Pa.) 

Monongatiela  City,  Fa 

Monongaliela  B 

Monongahela  B.,  L.  and 

D.  No.  6  (purchase  of)... 

Monongahela  B.,  Pa 

monongahela  B.,  Fa.,  L. 
and  D.  No.  7  (purchase 
of)....- 

monongahela  B.,  Fa.  and 
W.Va 

monongahela  B.,  Fa.  and 
W.  Va.,  liS.  and  Ds.  on 
(operating  and  care) 

monongahela  B.,  Fa.  and 
W.  Va.  (purchase  ol 
slack-water  system  of 
monongahela  Naviga- 
tion CoO 

monongahela  B.,  V.  Wa. . 

monroe  Cr.,  Fa 

monroe  Cr.,  Va 

monroe  H.,  mich 

montana  B.,  Alaska 

montauk,  N.  T.,  Fort 
Fond  B.  and  H 

montauk  Pt.,  N.  Y 

monteB.,N.T 

monterey  B.,  Cal 

monterey  B.  and  H.,  Cal.. 

monterey  H.,  Cal 

montezuma ^ 

montezuma  Cr.,  Cal 

montezuma  Slough,  Cal. 

montgomery,  Ala.,  dis- 
trict  

montgomery  Branch,  Ky . 

monf^omery  Cr.,  Pa 

montpelier 

montreal  B.,  Wis.  and 
mich 

montrose 

montsweag  B.,  Me 

montsweag  Cr.,  me 

monumental  Bapids 

monument  B.,  Mass 

Moodna  Cr.,  N.  T 

Moon  Cr.,  Mo 

Mooney  Swamp,  S.  C 

Moons  B.,md 

moores  Bayou,  I/a 

moores  Branch,  md 

moores  Cr.,  Colo,  and 
Wyo 

moores  Cr.,  N.  C 

moores  Cr.,  Va 

moores  H.,  me 

moores  Bun,  md 

moosahec  Bar,  Me 

mooseahec  Beach,  Me 

moose  Bapids 

moose  B.,  Minn 

moose  B.,  Wis 

morattlco  Cr.,  Va 

moravian  Bun,  Pa 

moreau  Bayou,  La 

Moreau  B 

moreau  B.,  mo 

moreau  B.,  S.  Dak 

morehead  City,  N.  C 

morehead  City,  N.  C. 
(harbor) 

morehead  City,  N.  C. 
(sound  near) 

mores  Cr.,  Ga 

morgan  Canal,  Tex 

morgan  Canal,  Tex.  (op- 
erating and  care)  

Morgan  Cr.,  Md 

Morgan  Cr,,  minn 

Morgan  Bun,  md 


FF-5 1003 

FF-6-a 1003 

(CC) 910* 

rF-6-(J 1006 

FF-e 1003 

FF-6-f 1006 

FF-6-0 1006 

FF-6 1003 

FF-6-b 1004 

FF-6-li 1009 


FF-6-e 1006 

FF-6-g 1008 

J-688 335 

K-113 374 

PP-124 1420,1467 

XX-154 1656 

F-44 226 

F^6 216 

E-84 177 

TT-6 1655 

TT-6 1667 

TT-7 1565 

(HH) 1076* 

TT-74 1655 

TT.-84 1665 

Q  (with  map)  609, 611 

DD-161 960 

J-805 337 

(HH) 1076* 

1,1^34 1266 

(HH) 1077* 

A-207 28 

A-208 28 

(WW-2) 1617* 

-C-37..'...: 107 

E-66 177 

GG-1431 1036 

N-U 499 

J-58 331 

S-651 686 

J-1099 339 

GG-1079 .1033 

M-139 456 

M-313 456 

K-.238 375 

A-91 27 

J-1075 339 

A-22-a 32 

A-22 27 

(HH) 1077* 

KE-225 1249 

KK-56 1247 

K-ISS 374,400 

J-«15 337 

S-4I5 684 

S-667 686 

(GG-2) 1039* 

GG-1465 1036 

GG-S02 1031 

M-276 466 

M-276-a 481 

lI-276-b 481 

0-27 533 

U-25 735 

tr-26-a 745 

J-454 334 

KK-161 1248 

J-1141 339 


Morgans  B.,  Me 

Morgans  H.,  La 

Morgans  Pass,  Pla 

Morgantown,  W.  Va 

Morganza  Beach 

moriches  B.,  N.  T 

Mormon  Chan.,  Cal 

Moro  Isld 

Morris  Canal,  N.  T 

morris  Cr.,  S.  Dak 

morris  Cr.,  Va 

Morris  Prong,  md 

Morrlstown  H.,N.T 

MorseCr.,  N.  J 

morse  B.,  Me 

Moser  Chan.,  Fla 

Moses  Cr.,na 

Moses  Cr.,  W.  Va 

Moses  Old  B.,  Ga 

moshannon  Cr.,  Fa 

mosleys  Cr.,  N.  C 

mosquito  Bayou,  La 

Mosquito  Br.,  Minn 

Mosquito  Cr.,  Ga 

Mosquito  Cr.,  Iowa 

Mosquito  Cr.,  Kans 

Mosquito  Cr.,  Md 

Mosquito  Cr.,  Nebr 

mosquito  Cr.,  Pa 

Mosquito  Cr.,  S.  C 

Mosquito  Cr.,  S.  C. 
(South  Edlsto  to  Ashe- 
pooBs.) 

Mosquito  Cr.,  S.  Dak 

mosquito  Cr.,  Va 

mosquito  H.,  me 

mosquito  Inlet,  Fla 

mosquito  Inlet,  Fla. 
(channel  to  New  Smyr- 
na)   

mosquito  Lagoon,  Fla 

Moss  Cr.,  Mo 

Moss  Lake,  La 

mott  Haven  Canal,  N.  T-. 

mouUee  Cr.,  Mich 

Moultrie  Cr.,  Fla 

Mound  City 

mountain  Branch,  Md. . . 

Mountain  Cr.,  Nebr 

mountain  Cr.,  Pa 

mountain  Cr.,  S.  C 

mountain  Cr.,  Tenn 

mountainvlew  Slough, 
Cal 

mount  Carmiel,  HI 

Mount  Cr.,  Va 

Mount  Desert  Narrows, 
Me 

Mount  Desert  to  Porcu- 
pine Isld.,  Me.  (break- 
water)   

Mount  Eden  Slough, 
Cal 

Mount  Hope  B.,  Mass 

Mount  Landing  Cr.,  Va. . 

Mount  Sheep  Bapids 

Mount  Sinai  H.,  N.  T 

Mount  Vernon 

Mount    Vernon    Chan., 

Potomac  B.,  Md 

Mount  Vernon,  Ind 

moury  Slough,  Cal 

Mousam  B.,  Me 

Mouse  H.,N.C 

Moxahala  Cr.,  Ohio 

mud  Branch,  mo 

mud  Cr.,  Ala 

mud  Cr.,  Iowa 

mud  Cr.,  Kans 

mudCr.,Ky 


A-65 27 

S-168 682 

P-211 570 

FF-6-a 1003 

(HH) 1077* 

F-52 215 

UtT-37 1577 

(HH) 1077*  ' 

E-72 177 

GG-334 1027 

K:-264 375 

L-131 412 

J-95 331 

RE-70 1493,1635 

G-31 247 

A-240 29 

P-190 570 

P-91 669 

EE-5 983 

0-259 635 

J-817 337 

M-174 45S 

S-489. 685 

KK-106 1248 

0-337 536 

0-432 636 

GG-254 1027 

GG-1167 1034 

GG-1221 1034 

J-S43 338 

GG-1255 1034 

J-799 337 

N-103 499 

N-243 601 

N-243 527 

GG-364 1027 

K-173 374 

A-153 28 

P-95 569 

P-96 684 

P-107 670 

GG-16S 1026 

S-801 688 

E-25 177 

PP-120 1420 

P-90 669 

(CC) 910* 

(HH) 1077* 

J-969 338 

GG-1260 1035 

1-906 337 

N-47 499 

AA-186 849 

TT-32 1655 

BB-23 898 

K-210 374 

A-51 27 

A-62 36 

TT-53 1665 

C-68 107 

C-70 107,124 

K-217 374 

(WW-2) 1617* 

F-24 216,222 

(HH) 1077* 

K-46-f 380 

(CO) 910* 

TT-41 1665 

A-276 29 

M-124 455 

DD-430 962 

GG-147 1026 

AA-195 849 

GG-286 1027 

GG-1201 1034 

GG-1217 1034 

GG-1354 1035 

DD-248 961 
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MudCr.iMd 

Mud  Cr.,  Mass 

Mud  Ct.,  Mont 

MudCr.,Nelir 

MudCr.,N.C 

Mud  Cr.,  S.  Dak 

"Mud  Cr.,  Term 

Muddy  Cr.,  Kans. . . 

Muddy  Cr.,Ky 

Muddy  Cr.,Md 


Muddy  Cr.,  Md.  and  Pa.. 

Muddy  Cr.,  Mass 

Muddy  Cr.,  Mo 

Muddy  Cr.,  Mont 

Muddy  Cr.,  Nebr 

Muddy  Cr.,N.C 

Muddy  Cr.,  N.  Dak 

Muddy  Cr.,  Pa 

MuddyCr.,  S.  C 

Mud(^  Cr.,  Tenn 

Muddy  Cr.,Va 

Muddy  Cr.,  W.  Va 

Muddy  Cr.,  Wyo 

Muddy  Fork,  Ohio 

Muddy  Gut,  Md 

Muddy  B 

Muddy  K.,  Me 

Muddy  Bun,  Fa 

Mud  Pork,  W.Va 

Mud  Lake 

Mud  Lake  Cban.,  Mich. . 
Mud  Lake,  La 

Mud  Lake,  Mo.  (outlet) . . 

Mud  Lick,  Ky 

MudB.,  Ga 

Mud  B.,  Minn 

MudB.,S.  C 

MudB.,  W.Va 

Mud    B.,    W.    Va.,    Lett 

Fork 

Mud  B.,  W.  Va.,  Middle 

Fork 

Mud  B.,  W.  Va.,  Trace 

Fork 

Mud  Bun,  Pa 

Mud  Slough,  Cal 

Mulberry  Cr.,  Ark 

Nabbs  Cr.,  Md 

Nadina  B.,  Alaska 

Nags  Head,  N.  C 

Naguabo  B.,  P.  B 

NakedCr.,  S.  C 

Namacagon  B.,  Wis 

Namekan    Lake,    Mtnn. 

and  Canada 

Namekan  B.,  Minn 

Namskaket  Cr.,  Mass 

NanduaCr.,  Va 

Nanjemoy  Cr.,  Md 

Nannacatucket  B.,  B.  I... 
Nanneys  Cr.,  Va 


J-324 333 

K-32 373 

B-6S 69 

GGMSS 1028 

GCf-976 1032 

Iy-311 413 

GG-313 1027 

AA-179 849 

GG-1229 1034 

DD-18 969 

J-60 331 

J-311 333 

J-416 334 

J-1268 340 

J-1017 338 

B-213 70 

60-186 1026 

GG-1467 1036 

GG-1487 1036 

GG-492 1029 

6G-710 1030 

GG-1136 1034 

GG-1142 1034 

GG-1303 1035 

M-112 456 

M-297 456 

GG-408 1028 

J-570 335 

J-920 338 

N-72 499 

AA-119 849 

AA-153 849 

K-205 374 

L-55 411 

L-236 413 

EE-113 984 

GG-687 1030 

GG-1001 1032 

GG-1012 1033 

GG-1056 1033 

DD-408 962 

J-1068 339 

(HH) 1077* 

A-232 29 

J-565 335 

J-717 336 

EE-17 983 

(HH) 1077* 

PP-21 1419 

S-684 687 

S-746 687 

S-862 688 

GG-232 1026 

DD-232 961 

O-203.....* 534 

0-457 536 

KK-80 1247 

0-5 533 

EE-49 ■ 983 

EE-52 983 

EE-64 983 

EE-55 983 

J-912 338 

TT-39 1565 

TT-SO 1555 

Y-7 818 

N. 

J-1168 339 

XX-139 1666 

L-219-b 440 

M-22-a 469 

YY-6 1685 

N-44 499 

K:K-64 1247 

EK-224 1249 

KK-226 1249 

B-196 70 

L-76 411,415 

£-77 373 

0-95 108 

L-237 413 


Mulberry  Cr.,  Kans 

Mulberry  Cr.,  Mo 

Mulberry  Cr.,  N.  C 

Mulberry  Cr.,  Tenn 

Mulberry  Cr.,  Va 

Mulberry  Fork,  Ala., 
Black  Warrior 

Mulberry  Fork,  Ga 

Mulchatna  B.,  Alaska 

MuleCr.,Wyo 

Mules  Cr.,  Ga 

Mullet  Cr.,Fla 

Mullet  Lake,  Mich 

MulllcaB.,ir.J 

MuncasCr.,  Mo : 

Muncy  Cr.,  Pa 

Mundys  Landing 

Munlsing  H.,  Mich 

Munlsing,  Mich 

Munsey  Cr.,  Kans 

Munuscong  B.,  Mich 

Murderers  Cr.,  N.  T 

Murderkill  B.,  Del 

Murtordvllle,  Ky 

Miui>hy  Bun,  Md 

Murray  Bend 

Muscatine 

Muscle  Cr.,  Mo 

Muscle  Bidge  Chan.,  Me. 

Muscle  Shoals 

Muscle  Shoals  CanaI,AIa. 

Muscle  Shoals  Canal,  Ala. 
(lower,  head  ot) 

Muscle  Shoals  Canal- 
Tennessee  B.,  Tenn. 
(operating  and  care) 

Muscongus  B.,  Me 

Muscongus  H.,  Me 

Muscongus  Sound,  Me... 

Musics  Ferry 

Muskegon  H.,  Mich 

Muskegon  B.,  Mich 

Muskingum  B 

Muskingum  B.  (mouth). 
Marietta,  Ohio 

Muskingum  B.,  Ohio 

Muskingum  B.,  Ohio,  Ls. 
and  Ds.  (operating  and 
care) 

Muslixat  Cr.,  Wyo 

Musselshell  B 

Musselshell  B.,  Mont 

Mustapha  Isld 

Muster  Cr.,  Mont 

Muster  Ground  Cr.,  La.. . 

Mu-ye-ro  Cr.,  Wyo 

Myer  Cr.,  Va 

Myers  Branch,  Mo 

My  Ladys  Manor  Branch, 

Md 

Myrick 

MiT^tle  Bayou,  La 

K^rtle    Pt.    to    Coqullle 

City,  Cognlile  B.,  Oreg. . 

Mystic  B.,  Conn 

Mystic  B.,  Mass 


Page. 

GG-1379 1035 

GG-1473 1036 

M-217 455 

AA-97 849 

K-186 374 

1^-31 646 

0-291 635 

XX-164 1666 

GG-1054 1033 

0-518 637 

P-114 670 

PP-33 1419 

1-14 299 

G6-127 1026 

J-721 336 

(HH) 1077* 

LL-57 1293 

LL-67 1266 

GG-1179 1034 

PP-19 1419 

E-59 177 

1-69 299,321 

BB-7 892 

J-1022 338 

(GG-2) 1039* 

(HH) 1077* 

G(}-130 1026 

A-147 28 

(CO) 910* 

AA-18 865 


AA-210. 


.860 


AA-lS-g 867 

A-157 28 

A-174 28 

A-173 28 

CGG-2) 1039* 

00-35 1377,1395 

00-36 1377,1397 

(CO) 910* 

DD-439 962 

DD-341 961,974 

DD-341-a 974 


DD-341-b 976 

G(}-997 1032 

fGG-2) 1039* 

GG-669 1029 

(GG-2) 1037* 

(CC) 910* 

GG-639 1030 

E-98-C 647 

GGi-685 1030 

K-181 374 

GG-50 1026 

J-1006 338 

(GG-2) 1039* 

S-661 686 

W-12-b 1598 

D-5 141,145 

B-119 70,90,91 

B-122 70 


Nansemond  B.,  Va L-165 412,428 

Nantahala  B.,  N.  C AA-101 849 

Nantlcoke  Cr.,  N.  T J-657 336 

Nantlcoke   B.,   Dei.  and 
Md J-109 346 

Nantlcoke  B.,  Md J-109 331 

Nantucket  H.,  Mass C-31 107,114 

Nantucket,  Mass.  (bar  at 
entrance  to  harbor) C-32 107,116 

Nantucket,  Mass.  (break- 
water at  Great  Pt.) C-33 107,116 

Nantucket  Sound,  Mass .  C-1 107 

C-2 107,108 

0-3 ;107,108 

Nantuxent  Cr.,  N.  J 1-35 299 
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Napa  No.  1  Slough,  Cal...  TT-112 1666 

Napa  No.  8  Slougb,  Cal...  TT-113 1556 

NapaB.,  Cal TT-106 1556,1566 

Napa  Slough,  Cal TT-U6 1556 

Napeague  B.,  N.  T F-43 215 

Napoleon (GG-2) 1039* 

Napoopoo  H.,  Hawaii YY-82 1686 

Nairagansett    B.    Chan., 

R.1 0-87 107,130 

Narragansett  B.,  mouth 

of  Narrow  E.,  E.  I C-99 132 

Naiiagansett  B.,  E.  I C-7S 107 

C-79 107 

C-99 108 

C-81 125 

Narragansett  B.,  B.  I. 
(Ohio  Beef  In  east  pas- 
sage of) C-79 125 

Narragansett  Pier,  E.  I. . . .  C-100 108, 132 

Nairaguagus  B.,  Me A-29 27 

Narraguagus  E.,  Me A-30 27,33 

Narrow  E.,B.  I C-99 108,132 

Narrows,    Lake     Cham- 

plata,  N.  T.  and  Vt E-105 206 

Narrows  (The),  Fla P-324 '. 571 

Q-37 611 

Narrows  (The),  Md J-486 334 

Narrows  (The),  N.  T.  and 

Vt E-105 178 

Nasawaddox  Cr.,  Va Ir-70 411 

NaselB.,  Wash XX-3 1655,1657 

Nashua  B.,    N.   H.   and 

Mass B-40 69 

Nashville (HH)...: 1077* 

Nashville  (above),  Cum- 
berland E AA-239-d 882 

Nashville  (below),  Cum- 
berland E AA-239-e 880 

NashvUIe,  Tenn AA-239 878 

Nashville, Tenn., district..  AA 843,848 

NaskeagH.,  Me A-77 27 

NasketucketB.,Mass....  C-51 107 

Nasketucket  E.,  Mass C-62....: 107 

Nassau  B.,  Fla P-^ 569 

P-lO-a 576 

Nassau  Sound,  Fla P-5 569 

Nassawaddox  Cr.,  Va L-70 416 

Nassawaddox  R.,  Va L-70 415 

Nassawango  Cr.,  Md J-29 331 

Natalbany  E.,  La S-52 681,692 

Natchez (HH) 1077* 

Natches  B.,  Wash XX-121 1656 

Nation  E.,  Alaska XX-208 1656 

NatsCr.,Ky DD-289 961 

Natty  Pt.  Cove,  Va K-147 374 

Naugatuck  B.,  Conn D-65 141 

Nauset  H.,  Mass B-209 70 

Naushou  Isld.,  Mass C-24 107,112 

Nauvoo (HH) 1077* 

Navarro  E.,  Cal TT-142 1556,1569 

Navasota  B.,  Tex U-41 735 

NaveshikE.,Tr.J G-A9 247 

Navldad  E.,  Tex TJ-57 .'..-735 

Navy  Yard  Slough,  Cal. ..  TT-114 1656 

NawlIlwUa  Landing,  Ha^ 

wail YY-32 1685 

Necannlcum  E.,  Oreg VV-73 1693 

Neabslco  Cr.,  Va K-103 374 

Neabsco  Ci.,  Va £-103 392 

Ncacoxle  E.,  Oreg W-75 1593 

NeahB.,Wash XX-39-b 1663 

Neals  Sound,  Md K-71 373 

NearmanBend (GG-2) 1039* 

Nebraska  City (GG-2) 1039* 

Nebraska  City,  Nebr (GG-2) 1037* 

Nebraska  City  Beach (GG-2) 1039* 

Nebraska  Shore (GG-2) 1039* 

Neches  and  Sabine  Ca- 
nal, Tex T-7 717 

Neches  and  Sabine  Es., 
Tex.  (mouths  of),  to 
Port      Arthur      Canal 

(channel  from) r-S-a 717 

Neches  B.,  Tex T-6 717 

Neches  B.,  Tex.  (includ- 
ing survey  ol  Angelina 
B.,Tex.) T-6 721 


Neches  E.  to  Beaumont, 

Tex T-3-b 719 

Neches-Sablne  Canal,  in- 
cluding Sabine  B.  to 
Orange  and  Neches  B. 

to  Beaumont,  Tex. T-3-b 719 

Neebish  Chan.,  Mich PP-12 1419 

PP-3-b 1427 

Neely  Landtag (HH) 1077* 

Nesenkeag  Brook,  N.H...  B-19 69 

Negisticook  Cr.,  Wash. ...  ■WW-58 1615 

Nehalem  B.,  Bar,  and  B., 

Oreg W-69 1610 

Nellghs (GG-2) 1039* 

Nelson  Branch,  Md J-988. 338 

Nelson  Isld.  Cr.,  Mass B-56 69 

Nelsons  B.,  N.  C M-234 456 

NemadjlB.,Wls LL-23. 1265,1280 

LIr-23-b 1281 

Nemah  B.,  Wash. XX-5 1655 

Nenena  B.,  Alaska XX-198 1666 

Neosho  B.,  Kans Y-9 825 

Neosho  E.,  Okla. Y-2-c 820 

Neosho    B.,    Okla.    and 

Kans Y-9 818 

Neponset  B.,  Mass B-134 70 

B— 134  92 

Nepperhan  E.,  N.  Y ^29. '.'.'.'.'.'.'.'.'.'.'.'.177 

NeauaUy  Cr.,  Wash WW-57 1615 

Nescopeck  Cr.,  Pa J-261 335 

Neshamtoy  Cr.,  Pa. H-15 271 

NespUem  Canyon (WW-2) 1617* 

NespUemB (WW-2) 1617* 

NespUem  E.,  Wash XX-116 1656 

Nestucca  B.,  Oreg VV-57 1593 

Nestucca  B.,  Oreg VV-58 1593, 1608 

Netarts  B.,  Oreg W-60 1693 

Nettles  Cr.,  Va ;...  L-120 412 

NeuseE.,N.  C I/-173-i. 434 

M-144 455,466 

Neuse  B.,  N.  C,  and  ad- 
jacent    rivers     (dredge 

for) M-a 457 

Neuse  B.,  N.  C,  thor- 
oughfare   from    Cedar 

Isld.B M-231-a 472 

Neverstak  E.,  N.  Y.,  N.  J., 

and  Pa H-3-q 287 

Neville  Isld (CC) 910* 

NevUlsCr.,Ga 0-142 534 

NevUsCr.,N.C M-98 456 

New  Albany,  Ind (CO) 910* 

New  Amsterdam,  Ind (CC) 910* 

Newark  B.,  N.  J.  and  N. 

Y G-4 247 

Newark,  N.  J.  (above) G-16-a 248 

G-16-b 249 

Newark,  N.  J.  (below) G-16-c 250 

Newark  Slough,  Cal TT-43 1555 

New   Baltimore  to   Cox- 

sackie,N.Y E-28-6 196 

New  Barney  Cut (HH) 1077* 

New  Basin  Canal,  La S-133 682 

New  Bedford. (HH) 1077* 

New  Bedford  H.,  Mass. ...  C-53 107, 117 

Newbegun  Cr.,  N.  C lr-278 413 

Newbern    and    Beaufort, 

N.  C,  waterway M-271 456 

Newbern,  N.  C.  (Wihntag- 
ton,  N.  C,  district) 
(dredge   tor    Neuse    B. 

and  adjacent  waters) . . .  M-a 457 

Newbern  to  Beaufort,  N. 
C.  (inland  line  of  navi- 
gation between,  via 
Clubfoot,  Harlow,  and 

Newport  Es.) M-267-f 477 

Newbern-Beauf  ort,  N.  C, 

Waterway M-196 455 

Newberry  Isld- (CC) 910* 

New  Boston (HH) 1077* 

New  Buffalo  H.,  Mich NN-25 1349, 1372 

NewburyportH.,Mass....  B-2 69,71 

New  Castle  H.,  Delaware 
E H-3-i 282 
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Newcomb  Cr.,  Md 

NewCut,  Fla 

Newells  Cr.,  Ga 

New  Found  H.,  Fla 

Newfound  B.,  N.  H 

New  Franktord. 

Negros  Isld.,  P.  I 

New  H.,  Me 

New  Haven,  Conn.(bieak' 

water) 

New  Haven  H.,  Conn 


New  Iberia  Southern 
Drainage  Canal,  La 

Newlnlet,  N.  J 

New  Inlet,  Va 

New  Jersey  and  Staten 
Isld.  (cbannel  between). 

New  Liberty,  m 

New  London,  Conn.,  dis- 
trict  

New  London  H.,  Conn 

New  Madrid 

Nevpman  Cr.,  Oliio 

Newmarket  Cr.,  Va 

New  Marsh  Chan.,  Va 

New  Meadows  K.,  Me 

New  Mill  Cr.,  Va. 

New  Orleans 

New  Orleans,  La.,  district. 

New  Orleans,  La.,  district 
(4th  Mississippi  R. 
Conun.) 

New  Orleans  to  Grand 
Pass  (Barataria  B.,  La.). 

New  Pass,  Fla 

Newport 

Newport  B.,  Cal 

Newport  Cr.,  Md 

Newport  Cr.,  Va 

Newport  H.,  Cal 

Newport  H.,  B.  I 

Newport  H.,  B.  I.  (Spit). . . 
Newport  H.,  B.  I.  (Spit  at 

south  end  of  Island) 

Nevpport,  Ky 

Newport  News  Cr.,  Va 

Newport  News  H.,  Va.  ..^. 

Newport  News,  Va.  (chan- 
nel to) 

Newport,  B.  I.,  district 

NevvportK 

Newport  B.,  N.  C 

Newport  B.  to  Core 
Sound,  N.C 

Newport,  Wash 

New  Elclunond. 

New  B.,  Fla 

New  E.  Inlet,  Fla 

New  B.,  La 

NewB.,N.C 

New  B.  to  Beaufort  H., 

N.  C.  (waterway) 

New  B.  to  Swansboro,  N. 

C.  (waterway) 

New  E.,  Va.  and  W.  Va . . . 
New  Eochelle  H.,  N.  T . . . . 

New    Smyrna     (channel 

to),  Mosquito  Inlet,  Fla. 

New  Tea  Kettle  Cr.,  Ga. .. 

Newton  Cr.,  N.  J 

Newtown  Cr.,  N.  Y 

Newtons  Cr.,  Va 

New  Whatcom  H.,  Wash. 

New  Whitehall  Cr.,  Md . . . 

New  York  B.,  N.  Y.  and 

N.J 


Page. 

J-371 333 

P-155 570 

0-166 534 

P-116 670 

B-30 69 

(GG-2) 1039* 

YY-126 1686 

A-177 28,46 

D-57 141,159 

D-56 141,156 

D-66-a 156 

D-56-C 158 

S-706. 687 

I-ll 299 

L-46 411 

0-27 253 

G-27-C 255 

(CC) 910* 

D  (with  map) 139 

D-7 141,145 

D-9 146 

(HH) 1077* 

DD-388 962 

L-97 412 

1^2 411 

A-245 29,52 

L-183 412 

(HH) 1077* 

S  (with map).... 679, 
681,777 


V 779 

S-339 698 

P-2S3 571 

(HH) 1077* 

SS-13 1543 

J-81-a. 345 

K-68 373 

1-84 299 

SS-13 1546 

C-67 107,121 

C-65 107 

C-65 121 

(CC) 910* 

L-104 412 

L-104-a 419 

1^104 412 

L-104r-b 419 

L-173-t. 433 

C  (with  map) JOS 

M-257-f 477 

M-262 456 

M-226-b 471 

(WW-2) 1617* 

(CC) 910* 

P-152 570,687 

Q-19 611 

P-161 670 

S-116 682 

M-290 456,483 

M-257-6 476 

M-286 456,482 

EE-77 983,994 

B-13 177,182 

E-ll-a 182 

P-95 584 

O-209 634 

1-50 299,312 

P-109 216,242 

J-662 336 

1^191 412 

XX-103 1676 

J-261 333 

G-2 247 


New  York  City  to  Great 
Lakes 

New  York  H.  and  Coium- 
blaE 

New  York  Hs.,  Lake  On- 
tario  

New  York  H.,  N.  Y.  and 
N.J 


New  York  H.,  N.  Y.,  Bat- 
tery and  Governors  Isld. 
(channel  between) 

New  York  H.,  N.  Y.,  Bay 
EidgeChan 

New  York  H.,  N.  Y.,  But- 
termilk Chan 

New  York  H.,  N.  Y., 
Coney  Isld.  Chan 

New  York  H.,  N.  Y.,  Ged- 
ney  and  Main  Ship 
Chans: 

New  York  H.,  N.  Y., 
Gowanus  B 

New  York  H.,  N.  Y., 
Gowanus  B.  Chans 

New  York  H.,  N.  Y., 
Gowanus  Cr.  Chan 

New  York  H.,  N.  Y., 
Sandy  Hook  Entrance 
(removal  of  wrecks) 

New  York  H.,  N.  Y., 
Staten  Isld.  Ice  Breaker. 

New  York  H.,  N.  Y., 
Waliabout  Chan 

New  York  H.,  N.  Y., 
E.B 

New  York,  N.  Y.,  district 
No.  1 

New  York,  N.  Y.,  district 
No.  2 

New  York,  N.  Y.,  district 
No.  3 

New  York  Slough,  Cal 

Nezpique  Bayou,  La 

Negually  Cr 

Nehalcm  B.,  Oreg 

Nehalem  B.,  North  Fork, 
Oreg 

Nehalem  B.,  Oreg 

Niagara  Falls,  N.  Y.,  be- 
low  

Niagara  Falls,  N.  Y.,  canal 
around 

Niagara  B.,  below  Ni- 
agara Falls,  N.  Y 

Niagara  E.,  N.  Y 

Niagara  B.,  N.  Y.,  Port 

Day 

Niagara  B.,  N.  Y.,  Tona- 

wanda  to  Gill  Cr 

Niagara  B.,  N.  Y.,  Tona- 

wanda  to  Port  Day 

Niagara  E.,  Youngstown 

to  Lake  Ontario 

NIanguaE.,  Mo 

Nlantic  B.,  Conn 

Nickajack  Cr.,  Tenn.  and 

Ga 

Nickel  Cr.,  Cal 

Nicollet  Cr.,  Minn 

Nicollet  Isld 

Nigger  Bar  Chan.,  N.  Y.. . 

Nigger  Bend 

Nigeer  Tom  Isld 

NiUiau  Isld.,  Hawaii 

Niles  Chan.,  Fla 

Nile  (The) 

Nhnlshillen,  Ohio 

Nimlsila  Cr.,  Ohio 

Nhia 

Nlnemile  Cr.,  Mtun 

Ninemilelsid 


BR-19-C 1512 

(WW-2) 1617* 

EE-40-b 1620 

E-17 177 

E-28 177 

r-105 216 

r-106 233 

G-2 247 

E-106-1 241 

F-105-g 239 

F-105-li: 240 

F-105-e 238 

F-105-C,d,f 236 

F-105-g 239 

F-105-h 239 

F-105-1 240 


F-106-b 

...235 

F-105-P 

...242 

F-105-ni 

...241 

E-17-a 

...187 

E  (with  map). 

...175 

F  (with  map). 

...213 

G  (with map). 
UU  6 

...245 
..1555 
..1577 

S-769 

...687 

(WW-2) 

VV-«9 

.1617* 
..1593 

VV-71 

VV-70 

..1593 
..1593 

RB-24 

..1493 

ER-15-f 

..1511 

RR-24 1493 

RR-15 1493,1509 

RR-15-a 1509 

EE-16-d 

..1611 

RE-15-0 

..1511 

RE-lS-b 

..1510 

RR-15-e 1511 

GG-1508 1036 

D  20         141.14S 

AA-60 

...848 

TT-203 

KK-144 

^^^^■■;::;::: 

..1556 
..1248 
.1077* 
...216 

(GG-2) 

(WW-2) 

YY-37 

p  194 

.1039* 
.1617* 
..1686 
...570 

(HH) 

DD-381 

DD  383 

.1077* 
...962 
...962 

(HH) 

KK-138 

(HH) 

.1077* 
..1248 
.1077* 
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Nine  Mile  Bayou,  La 

Nine  Mile  Cr.,  Kans 

Nine  MUeCr.,  Mont 

Nine  Mile  Cr.,  N.  C 

Nine  Mile  Cr.,  Tenn 

Nlnemlle  Cr.,  W.  Va 

Nine  Mile  Cr.,  Wyo 

Ninninger  Slough 

Ninepin  Bridges  Cr.,  Md.. 

Niobrara 

Niobrara  Cr.,  Wyo; 

Niobrara,  Nebr 

Niobrara    R.,    Nebr.    and 

Wyo 

NlotaCbute 

Nishnabotna  R.,  Mo.  and 

Iowa 

NIsbnabotana     R.,     Mo. 

and  Iowa 

Nishnabotna  B.,  Mo.  and 

Nisquaiiy  ii.,  Wash 

Nisseqiuogue  B.,  N.  T 

Nltchells  Cr.,  N.  C 

Nizlna  R.,  Alaska 

NoalCr.,Ga 

Nobodys  Bayou,  La 

Nodaway   B.,    Iowa    and 

Mo 

Nohart  Cr.,  S.  Dak 

Noharts    Cr.,   Nebr.   and 

Kans 

Nokaslppi  B.,  Minn 

Nokomo  Cr.,  Kans 

Nolichueky  B.,  Tenn.  and 

N.C 

Nolichueky  R.,  Tenn 

NoIinR.,Ky 

NomlniB.,  Va 

Nomlnl  Cr.,  Va 

No  Mouth  Cr.,  Wyo 

Normans  Kill,  N.  Y 

Nonconnah  Rock 

Nooksack  R.,  Wash 

Noon  Cr.,  Mont 

Noonday  Rock,  San  Fran- 
cisco H.,  Cal 

Noquette,  Mich 

Norfolk  H.,Va 

Norfolk  H.,  Va.,  and  ap- 
proaches   

Norfolk  H.,  Va.,  to  Alber- 
marle  Sound,  N.  C, 
through  Currituck 
Sound 

Norfolk  H.,  Va.,  to  Beau- 
fort Inlets  N.  C 

Norfolk  H.,  Va.,  to  sounds 
of  North  Carolina 

Norfolk  to  Cape  Fear  R., 
N.C 

Norfolk,  Va.,  district 

Norfolk,  Veu  (harbor  at, 
and  approaches  there- 
to)  

Norfolk,  Va.,  to  Atlantic 
Ocean  south  of  Hat- 
teras 

Norfolk,  Va.,  to  Neuse 
R.,  N.  C,  to  Cape  Fear 
B.,  N.  C.  (survey  for 
water  communication 
from  Norfolk,  Va.,  to  the 
Atlantic  Ocean  south  of 
Hatteras) 

Norman  Cove,  Md. . . 

Norman  Cr.,  Md 

Norris  Branch,  Md. . . 

Norrls  Cut,  Fla 

Norris  Isld 

Norwich  Cr.,  Md 

Norwoods  Cr.,  La 


Page. 

S-166 682 

GG-1172 1034 

GG-1198 1034 

GG-452 1028 

L-340 414 

AA-106 849 

EE-48 983 

GG-728 1030 

(HH) 1077* 

J-13 331 

(GG-2) 1039* 

GG-917 1032 

(GG-2) 1037* 

GG-906 1032 

(HH) .....1077* 

G6-245 1027 

GG-245 1059 

GG-245 1069 

XX-64 1655 

i-19 215 

M-195 455 

XX-133 1666 

0-33 633 

S-663 686 

GG-236 1027 

GG-820 1031 

GG-1152 1034 

KK-74 1247 

GG-1384 1036 

AA-122 849 

AA-122 875 

BB-10 891 

BB-7 S92 

K-116 374 

K-nS ■..374.396 

GG-700 1030 

E-55 177 

(HH) 1077* 

XX-105 1656 

XX-62-a 1664 

XX-105-a 1676 

GG-437 1028 

TT-15-d 1559 

MM-6-b 1299 

L-173 412 

I^173-b-f 430 

L-173-b 430 

L-173-1 436 

L-173-k 435 

L-173-m 437 

L-173-h 434 

L  (with  map)409, 411 

L-173-0 432 

lr.l73-i 435 


L-173-L 434 

J-203 332 

J-1062 339 

J-1126 339 

P-156 670 

(GG-2) 1039* 

J-301 333 

S-93 682 


North  and  South  Dakota- 
Minnesota  line 

North  Anna  B.,  Va 

North  American  Lumber 
&  Timber  Co.  Canal, 
La 

North  B.,  N.C 

North  B.  to  Hoods  Canal 
Chan.,  Wash 

North  B.,Va 

North  Big  Sandy  Pond, 
N.T 

North  Branch  Dry  Cr., 
S.Dak 

North  Branch,  Md 

North  Branch  of  Milk  B., 
Mont. 

North  Branch,  Pa 


North  Canadian  B.,  Okla. 

North  Carolina,  sounds 
of,  to  Norfolk  H.,  Va 

North  Carolina  (sound's 
of),  waterway  connect- 
ing with  Dismal  Swamp 
Canal,  Va 

North  Chan.,  Tampa  B., 
Fla 

North  Chan.,  Va 

North  Chickamauga  Cr., 
Tenn 

North  Cr.,  Fla 

North  Cr.,N.C 

North  Cr.,  Pa 

North  Cr.,Va. 

Northeast  Branch,  Md. . . 

Northeast  Branch,  N.  C . . 
Northeast  Cape  Fear  R., 

N.C 

Northeast  Cove,  Md. 

Northeast  Cr.,  Md 

North  East  H.,  Me 

Northeast  Pass i . . 

Northeast  Pass,  La 

Northeast  B.,  Md 

North  East  R.,  N.  C 

North  End  Branch,  Va. .. 

Northern  B.,  Me 

North  Fork 

North  Fork,  Alaska 

North  Fork,  Ark.  and 
Mo 

North  Fork,  Colo 

North  Fork,  Del.  and  Md. 

North  Fork,  Fla 

North  Fork,  Ga 

North  Fork,  Holston  B., 
Tenn.  and  Va 

North  Fork,  Kentucky  E. 

North  Fork,  Mont 


North  Fork,  Nebr 

North  Fork,  N.  C.  and  Va. 

North  Fork,  N.  Dak 

North  Fork  ol  Hughes  R., 

W.Va 

North  Fork  of  Snake  R., 

S.Dak 

North  Fork,  Ohio 

North  Fork,  Okla 

North  Fork,  Pa 

North  Fork  E.,  Tenn 

North  Fork,  Salt  Cr., 
Ohio 

North  Fork,  Saluda  B., 
S.C 
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KK-189 1248 

K-312 375 

S-784 688 

M-225 456 

XX-62-d 1668 

L-234 413 

EE-55 1493 

GG-342 1027 

J-1119. 339 

GG-444 1028 

J-615 335 

J-644. 336 

J-692 338 

J-850 337 

Y-18 825 

I^173-m 437 

L-173-0 438 

P-287 671 

L-23 411 

AA-185 849 

P-280 571 

M-67 454 

J-783 337 

L-170 412 

J-347 333 

K-87 373 

M-294 456 

M-306 491 

1-200 332 

J-eSl 335 

J-1070 339 

A-63 27,36 

(HH) 1077* 

S-216. 682 

J-547 335,361 

M-306 456 

K-278 375 

A-99 27 

DD-4-a 963 

XX-179 1666 

XX-227 1657 

Y-36 818 

GG-1092 1033 

J-23 331 

P-140 670 

0-32 633 

AA-136 849 

DD-104 960 

GG-439 1028 

GG[-480 1028 

GG-496 1029 

G&-514 1029 

GG-587 1029 

GG-955 1032 

GG-1127 1033 

EE-97 983 

GG-782 1031 

EE-182 984 

GG-326 1027 

DD-424 962 

DD-474 962 

Y-19 818 

J-600 335 

AA-8 848 

AA-13 848 

DD-452 962 

N-179 600 
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Nortb  Folk,  S.  C 

North  Folk,  S.  Dak. 

North  Fork,  S.  Dak.  and 

Wyo 

North  Fork,  W.  Va. 

North  Fork,  Wyo 

North  HaveiiH.,Me 

North  Hero  Islds.,  Vt 

North  Inlet,  Va 

North    Jupiter    Xarrows, 

Fla. 

North  Lake,  Minn 

North  Lake,  Mhin.  and 

Canada 

North  Landhig  B 

North  Landhig  B,,  N.  C. 

andVa 

North  Loup  B.,  Nebr. 

North  Mouse  Cr.,  Tenn. . 

North  Newport  B.,  Ga 

North  Palous  B.,  Wash. . . 

North  PassA 

North  Pass,  La 

North  Platte  B.,  Nehr., 
Wyo.,  and  Colo 

North  Pt.  Cr.,  Md 

North  Pt.  to  Millers  Isld., 
Md 

North  Pond,  N.T 

Northport 

Northport  B.,  N.  T 

Northport  H.,  N.  T 

North  Portland  H 

North  B 

North  B.B 

North  B.,  Fla 

North  B.,Ga. 

North  B.,  Iowa 

North  B.,Md 

North  B.,  Mass 

North  B.,  Mich 


Page. 

0-lS 533 

GG-796 1031 

GG-Bll 1031 

GG-864 1031 

GG-828 1031 

DD-315 961 

GG-729 1030 

A-128 28,41 

E-79 203 

E-80 203 

L-21 411 

P-133 570 

KK-209 1249 

KK:-244 1249 

1^173-1. 436 

L-240 440,413 

GG-973 1032 

AA-76 848 

0-184 634 

VV-98 1612 

fflH) 1077* 

11-106..... 647 

S-46 681 

S-212. 682 

GG-983 1032 

J-1081 339 

J-1081-^. 365 

ER-53 1493 

(WW-2) 1617* 

r-17 215 

F-17 215,220 

(WW-2) 1617* 

(HH) 1077* 

L-773-1. 436 

P-85 569 

O-220 634 

0-613 637 

JJ-70. 1234 

J-1252. 340 

B-98 69 

B-162 70 

B-98 81 

PP 1419 


North  B.,  Mo 

North  B.,N.C 

North  B.  to  Beaulort  H., 
N.  C.  (water  route) 

North  B.  to  Beautort,  N. 
C.  (waterway) 

North  B.,Va. 

North  B.,  Wash 

North  Bun,  Md 

North  Saul7  Cr.,  Ala. 

North  Slough,  Oreg. 

North  Solo  Slough,  Wash. 

North  Table  Cr.,  Nebr. 
andKans 

North  Tonawanda,  N.  T.. 

Northumberland,  Fa 

North  Union  Canal,  Cal. . 

North  West  B.,  N.  T 

Northwest  Branch,  Fla. . . 

Northwest  Branch,  Md. . . 

Northwest  Branch,  Va 

Northwest  Cr.,  N.  C 

Northwest  Fork,  Fla 

North  West  H.,  Me 

Northwest  B.,  Va.  and  N. 

C 

Norton  Cr.,  N.  T 

Nottoway  Cr.,  Va 

Nottoway  B.,  Va 

Novate  Cr.,  Cal 

Norwalk  H.,  Conn 

Norwalk  B.,  Conn 

No  Water  Cr.,  Wyo 

Nowl  B.,  Alaska 

No  Wood  Cr.,  Wyo 

Npxubee    B.,    Ala.    and 

Miss 

NoyackB.,  N.T 

Noyce  Slough,  Cal 

NoyesBips 

NoyoB.,  Cal 

Nueces  B.,  Tex 

Nushagat  B.,  Alaska 

NyackH.,N.T 

NyBun,  Va 


Page. 

JJ-76 1234 

L-257 413 

M-260 466 

M-257-d. 476 

M-266 456 

K-273 375 

XX-12 1665,1658 

J-1097 339 

AA-197 849 

VV-29 1693 

WW-54 1615 

GG-1147 1034 

EE-19-b 1512 

J-556-C 364 

UU-22 1577 

E-93 178 

P-127 570 

J-348 333 

K-88 373 

K-293 375 

I/-94 412 

M-168 456 

P-141 570 

A-94 27 

lr-246 413,441 

F-85 216 

L-314 413,444 

L-314 444 

TT-124 1566 

D-80 141,169 

D-81 141 

GG-694 1030 

XX-192 1656 

GG-695 1030 

R-39 646,663 

F-40 215 

TT-81 1555 

(HH) 1077* 

TT-150 1656 

U-69 735 

XX-163 1656 

E-70-a 201 

K-310 375 


Oahn  Isld.,  Hawaii 

Oak  B.,  Wash.,  to  Fort 

Townsend  B 

Oak  Cr.,  Kans 

OakCr.,  Md 

OakCr.,  S.Dak 

OaldeyCr.,  Ky 

Oakland  H.,  San  Fran- 
cisco B.,  Cal 

Oak  Orchard  Cr.,  N.  T.... 

Oak  Orchard  H.,  N.  T 

Obey  B.,  Tenn 

Obeys  E.,  Tenn 

Obion  Cr.,Ky 

Obion  B.,  Tenn 

O'Briens  Coulee,  Mont. .. 

Occohannock  Cr.,  Va 

Occohannock  B.,  Va 

Occoquan  B.,  Va 

OccocLuan  Cr.,  Va 

Occupacia  Cr.,  Va 

Ochlockonee  B.,  Fla 

Ochlockonee  B.,  Ga.  and 

Fla 

Ocklawaha  B.,  Fla 

Ockmulhee  B.,  Ga 

Ockwalkee  Cr.,  Ga 

Ocmulgce  B.,  Ga 

Ocmulgee  B.  ("Transport 
tation  Boutes  to  Sea- 
board")  


YY-39 1685 

XX-46-a 1664 

GG-1318 1035 

GG-1326 1035 

J-370 333 

GG-794 1031 

GG-896 1032 

DD-202 960 

TT-57 1555,1662 

RE-32 1493 

EE-31 1493,1516 

AA-269 850,887 

AA-239 878 

AA-269 887 

AA-15 848 

AA-5 848,852 

GG-477 1028 

L-73 411,415 

L-73 415 

K-98 373 

K-lOO 373,390 

K-216 374 

(1-12 611 

Q-13 611,612 

P-33 582 

0-326 665 

O-320 535 

0-326 536,666 

0-2-i 647 

AA-18-k 869 


Ocoll  B.,  Tenn.  and  Ga. . . 

Oconalufty  B.,  N.  C 

Oconee  B.,  Ga 

O'Conneils  Slough 

Oconto  H.,  Wis 

Oconto  B.,  Wis 

Ocqueoc  B.<  Mich 

Ocracoke  Inlet,  N.  C 

Octave  Pass 

Octave  Pass,  La 

Octorora  Cr.,  Md 

Ode,  The 

O'Dell  CrM  Mont 

OdingshcllB.,  Ga 

O'Donnells  Crossing 

O'Fallons  Cr.,  Mont 

Ogden  Landing 

Ogdensburg  H.,  N.  T 

Ogdonia  Cr.,  Pa 

Ogeechee  B.,  Ga 

Ogleton  Lake,  Md 

Ogunquit  H.,  Me 

Ohio  &  Chesapeake  Ca- 
nal  

Ohio  Canal  to  Big  Beaver 
B.,  Pa.  (tor  canal) 

OhioCr.,Va 

Ohio  Beet,  B.  I 

Ohio  Beet,  east  passage, 
Narragansett  B.,  B.  I. . . . 

OhioB 


AA-72 848 

AA-103 849 

0-258 536,553 

(HH) 1077* 

MM-12 1302 

MM-12 1297 

PP-41 1419 

M-66 454 

M-260 456,480 

fHH) 1077* 

S-207 682 

J-669. 335 

fHH) 1077* 

GG-715 1030 

O-103 533 

(HH) 1077* 

GG-740 1030 

(CC) 910* 

KR-72....  1493,1536 

J-730 336 

O-120 534 

O-120-a 549 

J-1239 340 

A-277-b 29,69 

K-46-P 386 

FF-38-a 1021 

L-198 412 

C-79 107 

C-79 125 

(CC) 906 

(GG-2) 1039* 

(HH) 1077* 


[Seep.  1695] 
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Oblo  B.)  connecting  wltli 
James  B.  survey 

Ohio  B.,  junction,  at 
FIttsbuigh,  Pa.,  ol  Alle- 
gheny and  Slononga- 
helaBs 

Ohio  B.,  Iiake  Erie  to. 
Canal 

Ohio  B.,  liS.  and  Ds 

Ohio  B.,  mouth  to  Pitts- 
burgh  

Ohio  B.  system 

Ohio  B.  system,  Chatta- 
nooga and  Xashville, 
Tenn.,  district 

Ohio  B.  system,  1st  Cin- 
cinnati, Ohio,  district. . . 

Ohio  B.  system,  liouls- 
ville,  Ky^  district 

Ohio  B.  system,  Pitts- 
burgh, Pa.,  district 

Ohio  B.  system,  2d  Cin- 
cinnati, Ohio,  district. . . 

Ohio  B.  system  Wheeling, 
W.  Va.,  district 

Ohio  B.  to  Lake  Erie  Ca- 
nal through  Ohio 

OhopeeB.,Ga 

OhoopeeB.,Ga 

OU  City,  Pa 

O0Cr.,Pa 

OnCr.,W.Va 

Okahumpka  Bun,  Fla. .. 

Okanogan  B 

Okanogan  B.,  IVash 

OkawB 

Okaw  Crossing 

Oklawaha  B.,  Fla 

Okmulgee  B.,  Ga 

Okobojo  Cr.,  S.  Dak 

Okoelianding,  Hawaii 

Olalla  Slough,  Oreg 

Olay  Cr.,  S.  Dak 

OlcottH.,N.T. 

Old  Castle  Cr.,  Va 

Old  Fish  Lake,  Ga 

Old  Fort  Bayou,  Miss 

Old  H.,  Mass 

Old  H.  Cr.,  Mass 

Old-House  Chan.,  N.  C. . 

Old  House  Cove,  Md 

Old  House  Cr.,  Va. 

Old  Johns  Cr.,  Md 

Old  Lake,  Ga 


EE-62-e. 


FF-S.. 


.1003 


QQ-5-0 1465 

(CC) 910* 


(CC). 


.910* 
..777 


AA. 
CO.. 


.843 
.905 


FF.. 
DD. 


EE. 


.957 
.981 


Old  Main  B.,  Wash 

OldManCr.,Md. 

Oldmans  Cr.,  N.J 

Old  MiU  Branch,  Md. . . . 

Old  Mill  Cr.,Va 

Old  Neck  Cr.,Ta 

Old  Place  Cr.,N.T 

Old  Plantation  Cr.,  Va. . 

OldB. 

OldB.,Cal 

OldBqGa 


OldB.,  La.... 

OldB.,  Miss. 
OldB.,  Tex... 


OldBoadB.,Md 

Old  Bomerly  Marsh,  Ga. . 

Old  Tampa  B.  and  Tampa 
B.,  Fla.  (channel  be- 
tween)  

Old  Tampa  B.,  Fla 

Old  Tea  Kettle,  Ga 


QQ-5-b 1465 

0-247 535 

0-247 563 

FF-20 1015 

Fr-35 1003 

FF-20 1015 

EE-170 984 

P^7 669 

(WW-2) 1617* 

XX-116...- 1656, 1679 

(HH) 1077* 

(HH) 1077* 

P-33 569,682 

0-326 655 

GG-377 1028 

YY-79 1686 

VV-49 1693 

GG-300 1027 

EK-28 1493,1515 

L-66 411 

0-333 635 

E-77 646,670 

B-131 70 

B-182 70 

M-28-b. 469 

J-49 331 

K;-287 375 

J-35. 331 

0-479 636 

O-490 536 

XX-97 1655 

J-1193 340 

1-45 299,309 

J-12 331 

L-187 412 

L-129 412 

G-29 247 

Ii-61 411 

(HH) 1077* 

UU-12 1577 

O-260 635 

0-267 535 

O-270 535 

0-319 535 

0-494 536 

E-97-bb 647 

S-294. 683 

S-296. 683 

S-665 686 

S-609. 686 

X-7 785 

S-283 683 

U-13 735,739 

U-17 735 

J-1080. 339 

O-lOl 633 


P-288.e 599 

P-310 571 

O-204 634 


Old  Town  Bend 

Oldtown  Branch,  Del 

Old  Town  Cr.,  Miss 

Old  Town  Cr.,  Ohio 

Old  To  wn  Landing 

Old  Washington  to  Bich- 

mond  (Brazos  B.,  Tex.). 
Old  Washington  to  Velas- 

co  (Brazos  B.,  Tex.) 

Old  Washington  to  Waco 

(Brazos  B.,  Tex.) 

Olentangy  B.,  Ohio 

Olentangy  B.,  Ohio,  East 

Branch. 

Olive  Cr.,  La 

Olive  Branch,  La 

Olive  Green  Cr.,  Ohio 

Ollverian  Canal,  N.  H 

Olson  Cr.,  S.  Dak 

Olustee  Cr.,  Fla 

Olympia  H.,  Wash 

Omaha 

Omaha  Cr.,  Nebr. 

Omaha,  Nebr. 

Omaha  Beach. 

Onancock  Cr.,  Va 

Onancock  H.,  Va. 

Onancock  B.,  Va 

One  Hundred  and  Two 

B.,  Iowa  and  Mo 

Oneil  Slough,  Cal 

One  Leg  Cr.,  Ohio 

Onemiie  Cr.,  Ala 

One  Mile  Cr.,  Kans 

Onion  Bayou,  La. 

Onion  Lake,  La 

Onkanikan  Cove,  Md. 

Onset  B.,  Mass 

Onset  H.,  Mass 

Ontonagon  H.,  Mich. 

Ontonagon  B.,  Mich. 

Oolcnoe  Cr.,  S.  C 

Ooltewah  Cr.,  Tenn. 

Oostanaula  B.,  Ga. .- 

Ootanaula  Cr.,  Tenn 

Opelousas  B.,  La 

Opossum  Cr 

Opossum  Cr.,  La 

Opossum  Cr.,  Tenn. 

Opossum  Fork 

Oquawka 

Orangeburg  to  Charles- 
ton, S.  C.  (waterways). . 

Orange  Cr.,  Fla 

Orange  Lake,  Fla 

Orange  Mills  Flats  (St. 
Johns  B.,  Fla.) 

Orange  B.,  Fla. 

Orange  to  Sabine  B 

Orchard  Cr.,  N.  C 

Orcult  Cr.,  Pa 

OrcuttsH.,Me 

Oregon  and  Washington, 
dredging  plant  for. 

Oregon  Branch,  Md 

Oregon  City  (above), 
Willamette  B.,  Oreg 

Oregon  Inlet,  N.  C 

Oregon  Slough 

Oregon  Slough,  Oreg 

Orient  H.,N.V 

Ormoc,  P.  I 

Ortons  Isid 

Orwood-Mlddle  B.  Canal, 
Cal 

Osage 

Osage  Chute 

Osage  Fork,  Mo 

Osage  Pt 

Osage  B 

Osage  B.,  Mo 

Osage  B.,  Mo.  and  Kans.. 


Page. 

(HH) 1077* 

J-289 333 

E-38 646,662 

DD-392 962 

(HH) 1077* 

U-40-d 764 

U-40-C 763 

U-40-e 764 

DD-458 962 

DD^59 962 

S-71 681 

S-96 682 

DD-345 961 

B-26 69 

B-26 75 

GG-386 1028 

P-357 572 

XX-63 1655,1668 

(GG-2) 1039* 

GG-941 1032 

(GG-2-a) 1037 

(GG-2) 1039* 

I/-83 411 

L-83 416 

Ii-83 416 

GG-221 1026 

TT-22. 1655 

DD-370 962 

R-47 646 

GG-1167 1034 

GG-1275 1035 

S-691 687 

S-717 687 

S-718. 687 

J-201 332 

C-39. 107 

CMO 107,116 

LL-35. 1284 

LL-35. 1265 

N-182 500 

AA-65 848 

Q-64 611 

Q-64-a ..641 

AA-76 848 

S-628 686 

(CC) 910* 

S-92 682 

AA-182 849 

1077* 

1077* 

N-204-b. 523 

P-35 569 

P-36 569 

P-IO-C 579 

P-233 571,592 

T-3-b 719 

M-164 455 

J-682 336 

A-81 27 

W-l-a 1594 

J-1034 338 

"WW-30-e 1646 

L-216 413,440 

(WW-2) 1617* 

VV-77 1593 

F-31 215 

YY-118 1686 

(HH) 1077* 

trU-24 1577 

(GG-2) 1039* 

(GG-2) 1039* 

GG-1520 1037 

(GQ-2) 1039* 

(GG-2) 1039* 

(GG-2) 1037* 

GG-1467 1063 

GG-1457 1036 
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Osborne. 

Osceola. 

Oscoda  H.,  Mlcli. 

Oslot),F.I 

Ossabaw  Sound,  Ga 

Oswayo  Cr..,  N.  T  and 

Pa 

Oswegatctale  B.,  X.  Y 

Oswego  Canal,  N.  T 

Oswego  H.,N.T 

Oswego  B.,  N.  T 

OswcUs  Cut,  Ga 

Otapasse  Cr.,  Miss 

OtoeCr.,  Nebr 

Ottawa  B.,  Oblo 

Ottawa    B.,    Ohio    and 

Mich 

Ottei  Ct.,  Kans 

Otter  Cr.,Ky 


Otter  CT.,Md 

Otter  Cr.,  Minn.. 
Otter  Cr.,  Mont. . 

Otter  Cr.,  Nebr... 
Otter  Cr.,N.T.... 

Otter  Cr.,N.C 

Otter  Cr.,Oreg.... 

Otter  Cr.,  Pa 

Otter  Cr.,S.  Dak., 

Otter  Cr.,Vt 

Otter  Cr.,W.Va.., 
Otter  Fork,  OUo. 

Otter  Isld 

Otter  Pt.Cr.,Md.. 
Otter  Pond,  Md. . 


Otter  B.,Va 

Otter  Tall  Lake  and  B., 

Minn 

Otter  Tall  Lake  and  B., 

Minn,  and  S.  Dak. 

Ottertail  Bs.,  Minn. 

OttertaU  B.,  Mtnn 

Ottertail  B.,  Minn,  and 

S.Dak 

Otter  Track  Lake,  Minn. 

and  Canada 

Ouacblta  and  Black  Bs., 

La.  and  Ark 

Ouachita  B.  above  Cam- 
den to  Arkadelphia, 
Ark 

Ouachita  B.,  La 

Ouske  B.,  La 

Outland  Cr.,  S.  C 

Outlet  (The),  Va. 

Overpeck  Cr.,  X.  J 


(HH) 1077* 

(HH) 1077* 

PP-63 1419 

YY-123 1686 

0-1D2 633 

•rF-32 1003 

ER-71 1493 

B.Il-49-b 1530 

BR-48 U93 

EE-49 1493 

0-246 535 

R-9S-U 647 

GG-948...' 1032 

(lCl-12 1461 

QQ-2 1461 

GG-1267 1035 

GG-1287 1035 

DD-17 959 

DD-41 959 

J-186 332 

KE-13D 1248 

GG-550 1029 

GG-716 1030 

GG-992 1032 

E-7 177 

M-187 455 

VV-35 1593 

J-754 336 

GG-383 1028 

E-llO 178,207 

EE-149 984 

DD-425 962 

(HH) 1077* 

J-962 '338 

J-150 332 

J-1182 340 

L-373 414 


KK-190-a.. 


X-29.... 
X-29-a.. 


.1259 


KK-igO 1259 

KK-190-b 1260 

KK-170 1248 

KK-190 1248 

EK-igO 1259 

KK:-23S 1249 


X-29-b 805 

X-34 785 

S-539. 685 

N-198 500 

L-30 411 

(}-12 247 


Oversea  river  and  harbor 

works 

Overshot  Bun,  Md 

Owasoke  Cr.,  N.  C 

Owen  Branch,  Mo 

Owendaw  Cr.,  S.  C 

Owendaw  B.,  S.  C 

Owensboro,  Ky 

Owens  Br.,  Ky 

Owl  Bayou,  La 

Owl  Branch,  Md 

Owl  Cr.,  Colo 

OwlCr.,Mo 

Owl  Cr.,  Nebr 

OwlCr.,Va 

OwlCr.,Wyo 

Owl  Feather  Cr.,  S.  Dak. . 
Owl  or  Moreau  B.,  S.  Dak. 

OwlB 

Owl B.,  S.Dak 

Owl's  Head  B.,  Me. 

Owlshead  H.,  Me 

Owyhee  B.,  Oreg 

Oyster  B.,  Ala. 

Oyster  B.  H.,  N.  T 

Oyster  B.,N.T 

Oyster  Bayou,  La 


Oyster  Cove,  Md... 

Oyster  Cr.,  Ga 

Oyster  Cr.,  Mass . . 
Oyster  Cr.jMd..... 


Oyster  Cr.,  N.  C. 


Oyster  Cr.,  Tex. 


Oyster  Cr.,  Va 

Oyster  H.,N.Y 

Oyster  H.,Va 

Oyster  Isld 

Oyster  B.,  Conn. 

Oyster  B.,N.H 

OxenCr.,  Md 

Oxide  Cr.,  Kans 

Ox  Portage 

Ox  Swamp,  S.  C 

Ozark,  Ark 

Ozaukee  (see  Port  Wash- 
ington, Wis.). 
Ozette  B.,  Wash 


1683 

J-1002. 338 

L-286 413 

GG-216 1026* 

N-202 600 

N-202-a 518 

(CO) 910* 

DD-122 900 

S-49. 681 

J-1014. 338 

Ga-1041 1033 

GG-218 1026 

GG-226 1026 

GG-1423 1036 

GG-1131 1034 

L-215 412 

G(5-686 1030 

GG-826 1031 

GG-802 1031 

(GG-2) 1039* 

GG-2 1037 

A-146 28 

A-146-a 45 

VV-89 1593 

B-7 646 

r-12 219 

F-12 215 

S-861 688 

S-477. 685 

J-442 334 

J-459. 334 

0-84 633 

0-88 633 

B-221 70 

0-4 107 

J-198 332 

J-227. 332 

J-1241 340 

M-24 454 

M-36 ,....454 

M-120 455 

M-227 466 

M-269 456 

M-240 466 

U-39 735,760 

U-5-a 736 

K-170 374 

F-12 216 

L-62-b 415 

(HH) 1077* 

D-40 141 

A-287 29,63 

K-84 373 

GG-1363 1035 

(HH) 1077 

N-94 499 

Y-2-C 820 


XX-37 1655 


Pablo  Cr.,  Fla. P-82 569 

PaceCr.,Ky DD-46 959 

Pacet  Chan.,  Fla P-191 570 

Pactilc  coast,  harbor   of 

refuge TT-l-a. 1556 

Pacific  coast,  Los  Angeles, 

Cal.,  district. SS 1541 

Pacific    coast,    Portland, 

Oreg.,  1st  district VV 1691 

Pacific    coast,    Portland, 

Oreg.,  Sd  district WW 1613 

Pacific  coast,  San  Fran- 
cisco, Cal.,  1st  district. . .  TT 1553 

Pacific  coast,  San  Fran- 
cisco, Cal.,  3d  district....  VV 1575 

Pacific      coast,      Seattle, 

Wash.,  district XX 1653 

Pacolot  B.,  S.  C N-186 600 

Faddy  Piddles  Cove,  Md . .  J-637 335 

Paddy  Bun (CO) 910* 

Paddy  Bun,  Pa J-768 336 

Paddys  B.,  La. S-2U 682 

Padra  Bayou,  La S-153 682 


Paducah 

Paducah,  Ky 

Paducah,  Ky.,  Tennessee 

B 

Pagan  Cr.,  Va 

Pagan  B.,Va 

Page  Cr.,  Kans 

Pagle  Lake,  La 

Paldletons  Cr.,  Ga 

Pallolo  Chaui,  Hawaii 

Painter.,  Ky 

Paint  Cr.,  Ohio 


Paint  Cr.,  W.  Va 

Painted    Woods    Cr.,    N. 

Dak 

Paint  Lick,  Ky 

Paint  Bock  Cr.,  Teun 

Paint  Bock  B.,  Ala.  and 

Tcnn 

Fajaro  B.,  Cal 


(CO)... 
AA-18. 


.910* 
..856 


BB^ 891 

L-160 412,427 

L-160 427 

GG-1333 1035 

S-480. 686 

0-263 535 

YY-63 1686 

DD-231 960 

DD-403 962 

DDt473 962 

DD-474 962 

DD^75 962 

EE-74 983 

GG-396 1028 

DD-12 959 

AA-86 849 

AA-202 849 

TT-9 1555 
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Falaclos,  Tex.,  to  Mata- 

gorda B.  (cbanuel) 

.  U-63-a... 

766 

YY-111... 

1686 

Falatka  to   Jacksonville, 

St.  Johns  B.,  Fla 

P-lO-c 

579 

Falatka  to  Lake  Harney, 

St.  Jobns  K.,  Fla 

Palawan  Isld.,  P.  I 

p  lo-d 

580 

YY-140.... 

16o6 

Paling  Cr.,  N.  C 

L-279 

413 

Falix  B.,  Wash 

XX-7 

1665 

Falmas  Altas  H.,  P.  K 

YY-26-b... 

1688 

Falmasola  B.,  Fla 

P-294 

671 

Palm  Beach,  Fla 

P-146 

, 587 

Palm  Beach  H.,  Fla 

P-U6 

670 

Palmer  Cr.,  Mo 

GG-131.... 

1026 

Palmers  Cove,  Mass 

B-103 

70 

Palmetto  Cr.,  La 

S-830 

688 

Palmyra 

(WW-2)".';! 

1077* 

Palouse  Baplds 

1617* 

Palouse  B.,   Wash,   and 

VV-97 

B-207 

1594 

PametB.,  Mass 

70 

Pamlico  B.,  N.  C 

M-«6 

...454,460 

Pamlico  B.  to  Bay  B.,  N. 

C.  (waterway) 

Pamlico  Sound,  N.  C. 


Pamlico  Sound,  N.  C. 
(thoroughfare  from  Ce- 
dar Isld.  B.) 

Pamlico  Sound  to  Beau- 
fort Inlet,  X.  C.  (Inland 
waterway) 

Pamunkey  Cr.,  Md 

Pamunkey  B.,  Va 

Panasoflkee  Outlet,  Fla. . . 

PanasoSkee  Bun,  Fla 

Panay  Isld.,  P.  I 

Pantego  Cr.,  N.  C 

Panther  Branch,  Md 

Panther  Cr.,  Mo 

Panther  Cr.,  Ohio 

Panther  Cr.,  Tenn 

Panther  Cr.,  W.  Va 

Panther  Forest 

Papillon  B.,  Nehr 

Papoose  Lake 

Papscanee  Cr.,  N.  T 

Papys  Bayou,  Fla 

Paguet  Bayou,  La 

Paradise  Cr.,  Va 

Paradise  Cut,  Cal 

Paradise  or  Little  Snow 

Cr.,  Mont 

Parcperdue  Bayou,  La 

Parish  Cr.,Md 

Parker  Branch,  Md 

Parker  Branch,  Mo 

Parker  Cr.,Md 


M-66-a 460 

M-66-C 461 

M-123-a 465 

L-173-b 438 

M-28 454 

M-28-a 459 

M-28-b 459 


Parker  Cr.,  N.  C 

Parker  Cr.,  Va 

Parker  B.,  Mass 

Parkersburg 

Parkers  Cr.,  N.  J 

Parkers  Cove,  Me 

Parkers    Head    E(.    and 
Chan.,  Me 

Parkers  B.,  Mass 

Park  Lake 

Park  B.,  Conn 

Park  B.,  Middle  Branch, 

N.Dak 

Park  B.,  North  Branch, 

N.Dak 

Park  B.,  N.  Dak 

Park  B.,  South  Branch, 

N.Dak 

Parks  Cr.,Mo 

Parks  Bun,  Md 


M-231-a 472 


M-205 455,471 

M-268 466 

K-81 ..373 

E-311 375,406 

P-344 671 

P-344 571 

YY-135 1686 

M-58 454 

J-1027 338 

GG-1503 1036 

DD-462 962 

AA-125 849 

AA-235 850 

DD-303 961 

(HH) 1077* 

GG-949 1032 

(HH) 1077* 

E-50 177 

P-312 671 

S-12 681 

L-179 412 

UU-19 1577 

GG-605 1029 

S-711 687 

J-1276 340,369 

K-989 338 

GG-145 1026 

GG-161 1026 

J-1278 340 

E-5 373 

M-82 454 

lr-3 411 

B-53 69 

(CC) 910* 

G-65 247 

A-109 28 

A-238 29 

A-238-a 62 

C-8 107 

(HH) 1077* 

D-36 141 

KK-176 1248 

KK-175 1248 

KK-nS 1248 

KE-m 1248 

GG-1622 1037 

J-1037 338 


Parkville 

Parro  tts  Cr.,  Va 

Parsonage  Cr.,  N.  Y. 

Parson  Cr.,  Md 

Parsons  Bar 

Parsons  Cr.,  Ga 

Parsons  Cr.,  Md 

Parsons  Cr.,  Va 

Partridge  Cr.,  Va 

Partridge  Isld.,  Mich 
Partridge  B.,  Minn... 
Pascagoula  H.,  Miss. 

Pascagoula  B.,  Ala. . 


Pascagoula  B.,  Miss. 
(above  mouth  of  Dog 
E.) 

Pascagoula  Ship  Chan., 

J^g^ 

Pascal  Cr.,  S.  Dak 

PasigB.,  P.  I 

Pasquotank  B.,  N.  C ^ 

Passagasawakeag  B.,  Me. 

Passage  Key  Inlet,  Fla 

Pass  A  Grille,  Fla 

Passaic  B.,  N.  J 

Passaic  B.,  N.  J.  (above 
Newark) 

Passaic  B.,  N.  3.  (below 
Newark) 

Pass  a  Loutre 

Pass  a  Loutre  Crevasse, 
La 

Pass  a  Loutre,  La 

Pass  au  Herons,  Ala 

Pass  aux  Herohs,  Ala 

Pass  CavalloH 

Pass  Cavailo  Inlet 

Pass  Cavailo,  Tex 

Pass  Cavailo  to  Aransas 
Pass,  Tex 

Pass  Cavailo  to  Port  La- 
vaca, Tex.  (channel) 

Pass  Cavailo  to  Port 
O'Connor,  Tex.  (chan- 
nel)  

Pass  Cr.,  S.  Dak 

Pass  Cr.,  Wyo 

Passerdy ke  Cr.,  Md 

Passes,  Mississippi  B 

Pass  Fourchon,  La 

Pass  Manchac,  La 

Pass  Manchac  (vicinity 
of) 

Pataguanset  B.,  Conn 

PatapscaB.,  Md 

Patapsco  B.,  Md.  (west 
branch  from  Light 
Street  Br.  to  head  of 
tidewater) 

Patchogue  B.,  Conn 

Patchogue  E.,N.T 

Pates  Cr.,  Wyo 

Patoka  B.,  Ind 

Patont  Canal,  La 

Patsaliga  B.,  Ala 

Pattaguomscott  B.,  B.  I. . 

Pattens  B.,  Me 

Patterson  Slough,  Cal 

Patton,  Ark 

Patton  Bun 

Pattys  Branch,  Md 

Fatuxent ».,  Md 

Paul  Bayou,  La 

Pauls  Cr.,  Ky 

Pauls  Cr.,  Va 

Pawcatuck  B.,  B.  I.  and 

Conn 

Pawnee  Cr.,  Colo 


(GG-2) 1039* 

K-221 374 

P-68 215,229 

K.-4i 373 

(HH) 1077* 

0-^42 536 

J-234 332 

L-130 412 

L-88 ■ 412 

LL-51 1265 

KE-114 1248 

R-63 664 

K-63-a 665 

E-63 646,664 

E-63-a 665 

E-63-C 666 

E-63-d 667 

E-62 646 

GG-819 1031 

YY-lOO-a 1691 

Iy-264 413,441 

L-173-n 438 

A-139 28 

P-285 571 

P-317 671 

G-16 247,248 

G-16-d 260 

G-16-a 248 

G-16-b 249 

G-16-C 250 

(HH) 1077* 

S-227 .-683 

S-213 682 

E-63 664 

E-63 646 

U-2-b 735 

U-58-a 767 

U-58-a 767 

U-58 735 

U-38-f 759 

U-56-b 767 

U-68-b 768 

GG-870 1031 

GG-891 1032 

GG-105D 1033 

J-91 331 

V 779 

(HH) 1077* 

S-417. 684 

S-46 681 

S-8 688 

D-21 141 

J-1079 339 

J-1079-a. 365 

D-42 141 

F-57 215 

GG-1061 1033 

BB-24 891 

BB-23 898 

S-703 687 

Q-44 611,632 

C-96 108 

A-64 27 

TT-49 1665 

(HH) 1077* 

(CC) 910* 

J-U 331 

E-7 373,375 

S-110 682 

DD-91 969 

L-186 412 

D-1 141,142 

GG-1082 1033 
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Pawnee  Cr.,  Nebr. 

Pawpaw  Cove,  Md 

Paw  Paw  Ci.,  Kans 

Paw  Paw  Cr.,  Ky 

Paw  Paw  Cr.,  S.  C 

Paw  Paw  B.,  Mich 

Pawtucket  R.,  B.  I 

Pawtyxet  Cove,  B.  I 

Pawtuxet  H.,  B.  I 

Pawtaxet  B.,  B.  I 

Paxton  Cr.,  Pa 

Pay  Bayou,  La 

Paynes  Cr.,  Va 

Peace  Cr.,  Fla 

Peace  E.,  Fla 

Peachblossom  Cr.,  Md 

Peacb  Bottom  Cr.,  Va 

Peacb  Orcbard  Cr.,  Md. . . 

Peacock  Spit. 

PeakCr.,  Va 

Peaks  Isld.  and  Great 
Diamond  Isld.,Me.  (pas- 
sage between) 

Pearce  Cr.,  Md. 

Pea  B.,  Ala 

Pearl  Branch,  Md 

Pearl  Cr.,  La, 

Pearl  Cr.,  S.  Dak 

Pearl  H.,  Hawaii 

Pearl  Lake,  La. 

Pearl  B.,  Hawaii 

Pearl  B.,  La.  (east  mouth) 
Pearl  B.,La.  (west  mouth) 
Pearl  B.,  Miss,  and  La — 
Pearl    B.,    Miss,    (below 

Jackson) - 

Pearl    B.,    Miss,    (below 

Bockport) 

Pearl  B.,  Miss,  (between 

Edtnburg  and  Jackson) 
Pearl  B.,  Miss.  (Carthage 

to  Jackson) 

Pearl  B.,  Miss,  (channel 

at  mouth  of) 

Pearl  B.,  Miss.  (Edtnburg 

to  Carthage): 

Pearl  B.,  Miss.  (Edinburg 

to  Lake  Bumside) 

Pease  Cr.,  Fla 

Pease  Cr.,  Mont 

Pease  B.,  Fla 

Peat  Cr.,  Kans 

Peavlne  Branch,  Mo 

Pebble  Cr.,  N.  Dak 

Pecan  Pt 

Pecatonica  B.,  Ill 

Pecatonlca  B.,  Wis.  and 

111 - 

Peckenpaugh 

Feck  Lake,  Fla 

Feck     Lake,     FIa.-Great 

Pocket  (canal  between). 
Peconic  B.,  Jamaica  B., 

and    Great    South    B., 

N.  Y.  (waterway  con- 
necting)  

Peconic  B.,  N.  Y 

Pecos    B.,    Tex.    and    N. 

Mex 

Peddler  Bun,  Md 

PedeeCr.,  Mo 

Pedemales  B.,  Tex 

PeekskUl  Cr.,  N.  T 

PeekskUlH.,N.Y 

PeggysBun,Md 

PelhamB.,N.Y 

Pelican  Bend 

Pelican  Cr 

Pelican  Cr.,  Mont 

Pelican  Lake,  La 

Pelican  B 

Pelican  E.,  Minn 

Felletiers  Cr.,  N.  C 


GGt-980 1032 

J-356. 333 

G{}-1380 1035 

DD-56 959 

N-108 500 

00-12 1377 

C-83 107,128 

0-84. 107,130 

C-85 107,130 

C-87. 130 

C-86 107,130 

J-694 335 

S-548 686 

K-184 374 

P-260 571,595 

P-258-a 594 

P-260 571,595 

P-258-a 594 

J-327 333 

EE-94 983 

J-1087. 339 

(WW-2) 1617* 

EE-90 983 

A-262-a 55 

J-515. 335 

J-525. 335 

Q-34 611,628 

J-448. 334 

T-2-y 717 

GG-308 1027 

YY-46-a 1689 

S-575 686 

YY-46 1685 

K-105 647 

E-104 647 

E-98 647,674 

E-98-C 675 

E-98-b 674 

E-98-e 676 

E-98-d 676 

E-98-a 674 

E-98-f 677 

E-98-g 677 

P-260 595 

GG-648 1030 

P-260 695 

GG-1279 1035 

GG-153 1026 

GG-751 1031 

(HH) 1077* 

JJ-21 1234 

JJ-21 1241 

(CO) 910* 

P-134 570 

P-132.., 570 

r-48-b 227 

F-38 215,224 

U-76 735 

J-923 338 

G(J-165 1026 

GG-229 1026 

U^2 735 

E-36 177 

E-35 177,197 

J-1023 338 

E-14 177 

(GG-2) 1039* 

(HH) 1077* 

GG-661 1030 

S-464 685 

(HH) 1077* 

kK-191 1248 

M-278 466 


PeUicersCr.,Fla..., P-92 669 

Pemaauld  H.,  Me A-179 28 

Pemaquid  B.,  Me A-180 28 

Pembina  B.,  N.  Dak KK-171 1248 

Pembroke  Cr.,  N.  C I>-297 413 

Pembroke  H.,  Me A-6 27 

A-6-a 31 

PemlgewassetB.,  N.  H....  B-27 69 

Penchant  Bayou,  La S-497 685 

Penconning  E.,  Mich PP-62. 1419 

PendO'BeUle (WW-2) 1617* 

Pend  O'Bellle  B.,  Idaho 

and  Wash XX-llO 1656 

XX-llO-a 1676 

Pend  O'EeiUe  E.,  Mont . . .  XX-llO-b 1677 

Penhom  Cr.,  N.  J G-7 247 

Penitentiary  Pt. (HH) 1077* 

Pennamaquam  E.  (Pem- 
broke HO,  Me. A-6 27 

PennCr.,Pa. J-844. 337 

Pennlchuck  Brook,  N.  H.  B-39 69 

Pennsylvania (CC) 910* 

Pennsylvania  line (CO) 910* 

Pennypack  Cr.,  Pa H-17 271 

Penobscot  B.,  Me A-lOl 28,38 

PensacolaB Q-39 611 

Q-42..... 611 

Q-45 611 

Pensacola  B.,  Fla. Q-38 611 

Pensacola  B.,  Fla.,  to  Bon 

SecourB.,  Ala.  (canal). .Q-46 632 

Pensacola  B.  to  Bon  Se- 
courB., Ala.  (canal) Q-46 611 

Pensacola  H.,  Fla Q-38 611,628 

Pensaukee    H.    and    B., 

Wis ^. MM-13-a 1304 

Pensaukee  B.,  Wis MM-13 1297 

Pensauken  Cr.,  N.  J 1-62 299,312 

Pentwater  H.,  Mich 00-41 1377, 1400 

PentwaterB.,Mich 00-42 1377 

Peoples  Cr.,  Mont GG-453 1028 

Pepin (HH) 1077* 

Pepper  Cr.,  Nebr GG-915 1032 

Pepper  Cr.,Va K-264 375 

Pepperells  Cove,  Me A-281 29,61 

Pequamtng,  Mich LI/-47 1265 

PequeaCr.,Pa J-566 335 

Perch  Cr.,Md J-538 ,335 

Percys (WW-2) 1617* 

Percys  Cr.,  Miss S-279 683 

Percyslsld fWW-2) 1617* 

Percys  Slough (WW-2) 1617* 

PerdldoB.,Fla.andAla..  Q-47 611 

PerdldoB.,Ala.andFla..  Q-48 611 

Fere  Marquette  H.,  Mich.  00-43 1402 

Fere  Marquette  B.,  Mich.  00-44 1377 

Perico  Bayou,  Fla P-295 571 

Perot  Bayou,  La S-364 684 

Perquimans  E.,  N.  C L-285 413,442 

Ferrlwlg  Bar.,  N.  J.  and 

Pa H-3-n 286 

Perry  Cr.,  Iowa GG-273 1027 

PerrysCr.,La E-98-m 647 

Perry  Towhead (HH) 1077* 

Persimmon  Cr.,Md £-30 373 

Peruguelsld (HH) 1077* 

Pescadero  Cr.,  Cal TT-12. 1565 

Pescara  Cr.,  Va 1/-194 412 

PeshawCr.,Mo G(}-1493 1036 

PeshtigoE.,Wls MM-11 1297 

Petaluma  Cr.,  Cat TT-121 1556,1567 

Peter  Cr.,  Kans GG-1226 1034 

Peter  Cr.,Ky DD-300 961 

Peter  Mashews  Cr.,N.C..M-19 464 

Petersburg,    Va.,    Appo- 

mattoxB L-150 424 

Peters  Cr.,  Kans GG-1159 1034 

Peters  Cr.,  La R-«8-f 6« 

Peters  Cr.,Md J-114 332 

Peters  Cr.,  S.  C N-75 499 

Peters Cr.,Va S:;!^?-- 374 

Peters  Cr.,W.Va EB-122 ..m 

Peters  Crosstag (HH) 107J« 

Peters  Neck  B.,1V.Y F-32 223 

Peters  Neck  (Long  Beach) 

B.,  N.Y F-32 215 

Peterson  Bun,  Md J-1040 338 
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Petersons  Cr>>  S.  Dak 

Peter  Torey  s  Cr.,  Ga 

Petit  Ance  Bayou,  La 

Petit  Anse  Bayou,  La 

Petit  Anse  Canal,  La 

Petit  Bayou,  La 

Petite  Saline  Cr.,  Mo 

Petit  Saline  Cr.., 

Petit  Jean  R.,  Ark 

Petit  Passe  Bayou,  La 

Petit  Prairie  Bayou,  La- . . 

Petoskey  H.,  Mich 

Petoskey,  Micli 

Petoskey,  Mich,  (harbor 
of  reluge  near) 

Petoskey,  Mich.  (Inland 
route  to  Cheboygan, 
Mich.) 

Petoskey  to  Cheboygan, 
Mich 

Petoskey  to  Cheboygan, 
Mich,  (inland  water- 
way)  

Peytonla  Slough,  Cal 

Phelps  Slough,  Cal 

Philadelphia,  Pa.,  and 
Camden,  N.  3.  (harbor 
between) 

Philadelphia,  Pa.,  district. 

Philadelphia,  Pa.  (estab- 
Ishment  and  regula- 
tion ot  port  wardens' 
Itae) 

Philadelphia,  Pa.,  to  Tren- 
ton, N.  J.,  Delaware  B... 

Philadelphia,  Pa.,  to 
mouth  of  Delaware  R. . . 

Philadelphia  Ft 

Philip  Cr.,  Md 

Philippines  (The) 


Philllppe  Cr.,  Fla 

Phillips  Cr.,  Md 

Phlllis  Cr.,  S.  C 

Phillislsid 

Phmholloway  Cr.,  Ga.. 

Phoenix  Cr.,  Pa 

Piankatank  B.,  Va 

Piasa  Dam 

Piasalsid 

Picayune  Bayou 

Piccowaxton  Cr.,  Md... 

Pickering  Cr.,  Md 

PicoCr.,  Ga 

Piedras  B.,  P.  B 

Pierce  Branch,  Md 

Pierces  Cr.,  N.  C 

Pierre 

Pierre  Bayou,  La 


Page. 

GG-365 1028 

0-121 634 

S-707 711 

S-707 687,711 

S-710 687 

S-379 684 

GG-1440 1036 

(GG-2) 1039 

Y-21 818,825 

S-645 686 

S-583 686 

00-62 1414 

00-62 1377 

00-61 1413 


00-62-b 1414 

PP 1419 


PP-32-a 1432 

TT-96 1565 

TT-24 1655 


H-3-1.. 

H  (with  map) 


.285 


270,271 


H-3-1.. 
H-3-d.. 


.285 
.281 


Pierre  Bayou,  Miss 

Pierre  Cr.,  S.  Dak 

Pierre  Lake  Bayou,  La. . 

Pierre,  S.  Dak 

Pigeon  B.,  Minn 


Pigeon  Bayou,  La. 


H-3-0 278 

(HH) 1077* 

J-468 334 

YY-86 1683 

YY 1686 

P-281 671 

J-243 332 

N-45 499 

fCC) 910* 

O-410 636 

J-759 336 

K-235 375,402 

(HH) 1077* 

(HH) 1077* 

(HH) 1077* 

K-73 373 

J-384 334 

0-231 534 

YY-3 1685 

J-998 338 

M-165 455 

(GG-2) 1039* 

S-567 686 

X-49 785,813 

X-2 785 

GG-304 1027 

S-568 686 

(GG-2) 1037* 

LL-2 1265 

LL-60 1265 


Pigeon  Cove,  Mass. 

Pigeon  Cr 

Pigeon  Cr.,  Fla 

Pigeon  Cr.,  Ind 

Pigeon  Cr.,  Iowa 

Pigeon  Cr.,  Md 

Pigeon  Cr.,  Ohio.... 


Pigeon  Cr.,  Pa 

Pigeon  Cr.,  S.  C 

Pigeon  Cr.,W.Va. 
Pigeon  Hill  B.,  Me.. 
Pigeon  E.,  Mich... 


Pigeon  B.,  Minn.. 


S-606 686 

B-298-a 695 

B-78 69 

.  (GG-2) 1039* 

,  0-519 637 

BB-21 891 

,  GG-257 1027 

J-84 331 

DD-384 962 

DD-451 962 

J-731 336 

N-106 600 

DD-323 961 

A-31 27 

00-23-a 1390 

PP-38 1419 

PP-77 1419 

PP-77-b 1439 

LL-3 1265 


Page. 

Pigeon  Boost  Cr.,  N.  C. . . .  L-360 414 

Pig  Eye (HH) 1077* 

Pig    B.    (mouth    of)    to 

Brook  Neal L-367-a 447 

Pigs  Bye (HH) 1077* 

PikeCr.,Miim kK-117 1248 

Pike  Cr.,  Pa J-698 336 

Pike  Cr.,  Wis MM-37 1297 

Pikelsid (HH) 1077* 

PilchersPt (HH) 1077* 

PilchuckR.,Wash XX-83 .''...1655 

Piles  Cr.,  N.J G-32 247 

Pllklngton  Bayou,  Tex. . . .  U-54 736, 766 

FUlager  Cr.,  Minn KK-105 1248 

Pilottown  Bayou,  La S-234 683 

Pine  Bend (HH) 1077* 

Pine  Bluff,  Ark Y-2-c 820 

Pine  Bluff,  Arkansas  R. . .  Y-2-li. 823 

Pine  Chan.,  Fla P-193 570 

PineCr (HH) 1077* 

Pine  Cr.,  Ala AA-199 849 

PineCr., Colo GG-1102 1033 

PineCr.,Mmn JJ-54 1234 

PineCr.,Mlss S-281 683 

PineCr., Mont GG-657 1029 

PlneCr.,Nebr GG-921 1032 

PineCr.,  Pa. J-607. 335 

J-705 336 

J-748 336 

J-845 337 

Plnelsld (HH) 1077* 

Phie  Isid  Cr.,  Ga. 0-467 536 

Pine  Isld.  Sound,  Fla P-254 571, 593 

Pine  Knoll (HH) 1077* 

Pine  Lake (HH) 1077* 

Pine  Lake,  Mich 00-60 1377 

00-68 1412 

Pine    Lake,    Minn,    and 

Canada KK:-241 1249 

Pine  Rapids (HH) 1077* 

PineR (HH) 1077* 

PineR.,Mlch. 00-69 1377 

PP-26. 1419 

PP-60. 1419 

PP-91 1419 


PP-60. 1435 

PP-91 1446 


Pine  R.,  Mich.,  Saginaw 

B : 

Pine  R.,  Mich.,  St.  Clair 

City ; 

PineR.,Minn KK-102 1248 

Pine  B.,  Wis KK-IO 1247 

KK-21 1247 

Pines  R.,  Mass B-111 70 

Pinetree  Cr.,  S.  C N-116 500 

Pine  Tree  Rapid (WW-2) 1617* 

Piney  Branch,  Md J-294 333 

PineyCove,  Md J-429. 334 

PlneyCr.Cove,Md- J-544. 335 

Piney  Cr.,Md. J-416 334 

J-545 335 

J-1028. 338 

Piney  Cr.,  Mo. GG-1627 1037 

PtneyCr.,Pa J-872 337 

Piney  Cr.,  Tenn AA-234 850 

Piney  Cr.,  W.  Va. EE-80 983 

Piney  Isld.  B.,  N.  C L-260 413 

Piney  Isld.  Cove,  Md J-175. 332 

Piney  B.,  Tenn AA-177 849 

Piney  Bun,  Md. J-1144 339 

J-1150. 339 

PinkhamB.,Me A-33 27 

Plnkham  Cr.,  Colo GG-1043 1033 

Pinnacle  Cr.,  W.  Va EE-26 983 

Phinebog  R.,  Mich PP-78. 1419 

PP-78-a 1440 

Pinole  Cr.,  Cal TT-63 1665 

PlpeCr.,N.T J-659 336 

Piper  Slough,  Cal UU-10 1577 

Plpestem  Cr.,  N.  Dak GG-317 1027 

Piquant  Bayou,  La S-373 684 

Plscataqua  R.,  Me.  and 

N.H A-280 60 

Plscataqua     R.      (Ports- 
mouth  H.),   Me.    and 

N.H A-280 29 

Flscataquog  R.,  N.  H B-34 69 

Plscataway  Cr.,  Md K-82 373,389 
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Flscataway  Cr.,  Va 

Fiser  Ct.,  Mont. 

Pistol  CT.,Ga 

FlstoIB.,  Oieg 

Pitcher  Cr.,  Cal 

Plthlachascootle  B.,  Pla.. 
Plthlocbascootle  B.,  Fla. . 

Pitman  Cr.,  Ky. 

Pltmans  Cove,  Ta 

Pltmans  Or.,  N.  C 

PlttardCr.,N.C 

FittsliUTgh. 

FlttsburgU  H.,  Fa 

Flttsburgli,  Fa 

Plttsburgb,  Fa.,  district. . 

Pittsburgh,  Fa 

Pittsburgh,  Fa.  (junction 
at,  ol  Allegheny  and 
Monongahela  Bs.  nlth 
OhloB.) 

Pittsburgh  Landing 

Plalndeallng  Cr.,  MA. 

Planner  Cove,  Va. 

Plantation  Cr.,  Ga 

Flantln. 

Flaquemlne. 

Flaquemlne  Bayou,  La. .. 


Flaquemlne  Brule  Bayou, 
La 

Plaqueiulne     Lock,     La. 

(operating  and  care) 

Flat  Bayou,  La 

FlatlnBock. 

Platte  Cr.,  S.  Dak :.. 

Platte  B 

Platte  B.,  Minn. 

Platte  B.,  Nebr. 

Flattsburg 

Plattsburg  H.,  N.  T 

Flattsmouth 

Pleasant  B.,  Mass 

Pleasant  B.,  Me.- 

Pleasant  Cove,  Me. 

Pleasant  B.,  Me 

Pleasant  B.,  Me.  (Colum- 
bia Falls  to  mouth) 

Pleasant  Bun 

Pleasant  Stream,  Fa. 

Pleasant  Valley  Or, 
Minn. 

Pleasure  B.,  Me 

Pleasure  B.,  N.  J. 

Pleasure  House  Cr.,  Va. .. 

Plover  B.,  Wis 

Flum  Beach  Chan.^  N. 
Y 

Plum  Branch,  Mo. 

Plum  Cr.,  Colo 

Flum  Cr.,  Bans 

PlumCr.,Md 

Plum  Cr.,  Minn 

FlumCr.,  Nebr 

Plum  Cr.,  Fa 

Flum  Cr.,  S.  Dak 

Plum  Gut,  N.T 

Plum  Isld.  B.,  Mass 

Plum  Ft.  Bea«h 

FlumB 

FiumB.,Ul 

Flummer  Cr.,  Cal 

Flummer  Slough,  Cal 

Flum  Tree  Bun,  Md 

Flunkett  Cr.,  Fa 
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K-219 374,401 

Ga-489 1029 

0-38 S33 

VV-6., 1593 

TT-189 1656 

P-329 571 

P-329 603 

AA-282 860 

K-166 374 

M-147 465 

M-220 455 

L-389 414 

(CC) 910* 

rF-19. 1013 

FF-19. 1003 

I'F-20. 1015 

FF  (vrith  map).1001, 

1003 

Fr-6-a. 1003 

FF-5. 1003 

(WW-2) 1617* 

J-330. 333 

J-42 331 

0-441 536 

0-439-a 558 

(HH) 107S« 

(HH) 107S* 

S-298. 683,695 

S-622. 685 

S-298-a. 695 

S-29S-b 697 

S-760. 687 

S-760. 712 

S-298-0. 698 

S-393. 684 

(HH) 1078* 

GG-360 1028 

(GCi-2) 1039* 

(HH) 107S* 

K:K-72.. 1247 

GG-950 1032 

(G6-2) 1037* 

(GG-2) 1039* 

E-86 177,204 

(GG-2). 1039* 

B-212. 70 

A-25 27 

A-193 28 

A-223 28 

A-26 27 

A-26 33 

(CC) 910* 

J-742 336 

JJ-50. 1234 

B-130 70 

G-56 247 

L-209 412 

KK-8 1247 

F-101 216 

G(J-159 1026 

GG-1104 1033 

Ga-1165 1034 

GG-1336 1035 

J-543 335 

J-1223 340 

KK-127..'. 1248 

G(}-927 1032 

GG-963 1032 

J-614. 335 

GG-352 1027 

GG-S60 1031 

F-28 215 

B-62 69 

(HH) 1078* 

(HH) 1078* 

JJ-22. 1234 

TT-42 1655 

TT-SO. 1555 

J-965 338 

J-738 336 


Flunkett  Cr.,  Term 

Plymouth  Beach  and  H., 

Mass 

Plymouth  Beach,  Mass... 

Pocantlco  B.,  N.  T 

Focasln  Cr.,  La 

Focason  Cr.,  Fla 

Focasset  B.,  Mass 

Focatallco  B.,  W.  Va 

Pocket,  Fla , 

Focomoke  B.,   Md.   and 

Va 

Focomoke    Sound,    Md. 

and  Va 

Focoson  Cr.,  La 

Focotaligo  B.,  S.  C 

FoeCr-,  Fa 

Poeno  Cr.,  S.Dak. 

Foes  ten  KUl,  N.  T 

FoliickB.,Va 

Polndexter  Cr.,  X.  C 

Point  Adams 

Point  A  la  Hache 

Point  Allerton 

Point   Aus   Barques   H., 

Mich 

Point  Breeze 

Pointer.,  Va 

Point  Douglas 

Fointe  au  Chlen  Bayou, 

La 

Fointe  au  Loups  Bayou, 

La 

Fointe      Aux      Barques, 

Mich 

Folate     Coupee     Bayou, 

La 

Pointer  Cr.,  N.  Dak 

Point  H.  Chan.,  N.C 

Point  Judith  Fond,  B.  I . . 
Point  Judith  Fond,  B.  I. 

(entrance  to) 

Fomt  Judith,  B.  L  (har- 
bor ot  reluge) 

Point  Lookout  Cr.,  Md. . . 

Point  Lookout,  Mich 

PointPeter  Cr.,  Ga 

Point  Pleasant 

Point  Pleasant,   W.   Va. 

(ice  harbor) 

Point  Sal,  Cal.  (harbor  ot 

refuge) 

Poison  Spider  Cr.,  Wyo.. . 

Pokegama 

Pokegama  Br.,  Minn 

Pole  Cr.,  Kans 

Pole  Cr.,  Mont 

Pole  Cr.,  S.  Dak 

FolkCr.,S.C 

FolkCr.,Va 

Folios  Crossing 

Pollock  Bip  Chan 

Polly 

Poison  B.,  Mont 

Fomeroy 

Fomme  de  Tene  B., 
Minn 

Fomme  de  Terre  B.,  Mo. . 

Fomme  de  Terre  Slough. 

Fompeys  Pillar  Cr., 
Mont 

Ponca  Cr.,  Nebr 

Ponca  Cr.,  Nebr.  and  S. 
Dak 

Ponce  de  Leon  B.,  Fla 

Ponce  H.,  P.  B 

Ponchatoula  B.,  La 

Fond  Cove,  Me 

FondCr.,Ga 

Fond  Cr.,Kans 

FondCr.,Ky 

FondCr.,Md 

Fond  Cr.,  Pa 

PondCr.,  Tenn 

PondB.,  Ky 
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AA-260 850 

B-168 98 

B-168 70 

E-31 177 

S-31 681 

P-363 672 

CSh. 107 

EE  '62 984 

P-130 570 

J-3 331,340 

J-2 331 

T-2-U 717 

N-90 499' 

N-262 501 

J-847 337 

G(}-S65 1031 

E-52 177 

E-97 373 

1^275 413 

(■WW-2) 1617* 

(HH) 1078* 

(HH) 1078* 

PP-80 1419 

(HH) 1078* 

L-28 411 

(HH) 1078* 

S-438 685 

S-764 687 

PP-80 1440 

S-«13 688 

G(}-786 1031 

L-221-a 440 

C-101 108 

C-101 132 

C-102 108,133 

K-48 373 

PP-57 1419 

0-512 537 

(HH) 1078* 

EE-62-C 991 

SS-25-C 1551 

GG-1003 1033 

(HH) 1078* 

KK-98 1248 

GG-1351 1035 

GG^')83 1029 

G(}-380 1028 

N-223 500 

L-17 411 

(HH) 1078* 

C-3 107,108 

(HH) 1078* 

XX-llO-0 1678 

(CC) 910* 

(GG-2) 1039* 

KE-160 1248 

GG-149S 1036 

(HH) 1078* 

G(}-651; 1030 

GG-945 1032 

GG-905 1032 

P-201 570 

Yy-13 1685,1687 

S-63 681,692 

A-18 27 

0-289 535 

GG-1338 1035 

DD-298 961 

J-524 335 

J-624 335 

AA-88 849 

BB-8 891,896 

BB-7 892 
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PanPonB.,S.C 

Fontcbattraln 

Fontcbaitrain  Cr.,  La 

Fontoosac 

FonyCr.,  Colo 

Fony  Ct.,  S.  Dak 

FonyCr.,  Va 

Fony  Slougli)  Oreg 

Fool  Slough,  Oieg 

FoorFork,Ky 

Foor  Bobin  JLake,  Ga 

Foot  Bobln  Spring,  Ga. . . 

Fope 

FopeCr.,  Va 

FopeB.,111 

Fopes  Cr.,  Md 

Foplai  Brancli  B.,  N.  C. .. 

Foplar  Ci.,  Ala 

Foplar  Cr.,  Mont 

Foplar  Cr.,  N.  C 

Foplar  Cr.,  Tenn 

Poplar  Fork,  Ohio 

Foplar  HUl  Cr.,  S.  C 

Foplar  Isld.  H.,  Md 

Foplar  Neck  Cr.,  Va 

Foplar  B.,  Mont 

Foplar  Kun,Md 

Foplar  Bun,  Fa 

Fopolopen  Cr.,  N.  T 

Poponesset  B.,  Mass 

Foguesslng  Cr.,  Fa 

Poquetannuck      Cove, 

Conn 

Foquonock  B.,  Conn 

Poquoson  B.,  Va 

Porcupine  Cr.,  Mont 

Porcupine  Cr.,  S.  Dak 

Porcupine  Isld.  to  Mount 

Desert,  Me 

Porcupine  B.,  Alaska 

ForkCr..Md 

Poropotank  B.,  Va 

Poropotank  Cr.,  Va 

Porpoise    Clian.,    Stony 

Brook  H.,N.T 

Porpoise  Cr.,  Md 

Porsou  Cr.,  TTyo 

Portage 

Portage  Bayou,  La 


Portage  Canal,  Wis 

Portage  Cr.,  Fa 

Portage  Lake,  Manistee 
Co.,  Mlcb.  (harbor  of 
reluge) 

Portage  Lake,  Micli 

Portage,  Mich 

Portage  B,.  Mich 

Portage  B.,  Ohio 

Port  Arthur  Canal  (chan- 
nel from)  to  mouths  of 
Sabine  and  Neches  Bs., 
Tex 

Fort  Arthur  Canal,  lex. 
(operating  and  care) 

Port  Arthur  Ship  Canal, 
Tex 

Port  Arthur  to  East  Gal- 
veston B.,  Tex.  (Inland 
waterway) 

Port  Austin,  Mich 

PortB.,N.T. 

Port  Bolivar  Chan.,  Tex. . . 

Port  Bolivar,  Tex 

Port  Bolivar  to  Galveston, 
Tex.  (channel) 

Fort  Byron 

Fort  Canay,  P.  I 

Port  Chester  H.,  N.  T 

Port  Clinton  H.,  Ohio 

Port  Clinton,  Ohio 
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N-219 500 

(HH) 1078* 

S-21 681 

(HH) 1078* 

GG-1D38 1033 

GG-340 1027 

K-314 375 

VV-18 1693 

VV-47 1593 

AA-278 850 

0-391 636 

0-313 635 

fGG-2) 1039* 

k-115 374 

JI-16 1234 

K-74 373 

lr265 413 

AA-208 860 

GGM19 1028 

L-361 414 

AA-172 849 

DD-432 962 

N-77 499 

J-360 333 

K-164 374 

GG-415 1028 

J-1019 338 

J-871 337 

E-67 177 

C-11 107 

H-16 271 

D-IS 141 

D-6 141 

D-71 141 

lr-86 411 

GG-424 1028 

GG-885 1032 

A-S2 35  ■ 

XX-210 1656 

J-1188 340 

K:-304 375 

K-304 375 

F-20 215,221 

J-312 333 

GG-692 ...1030 

(HH) 1078* 

S-446 685 

S-534 685 

S-630 686 

S-639 686 

S-6S7 687 

S-715 687 

MM-20 1297 

J-781 337 

00-51 1407 

LL-42 1265 

00-51 1377 

00-9 1377 

00-28 1377 

QQ-14 1461,1466 

T-S-a". 717 

T-8 721 

T-8 717 

U-7 735 

PP-79 1419,1440 

BR-45 1493 

U-3 735 

U-4 735,736 

U-3 736 

(HH) 1078* 

YY-154 1686 

E-1 177,178 

QQ-15..., 1466 

QQ-15 1461 


Port  Clyde  H.,  Me 

Port  Crescent  H.,  Mich. .. 

Port  Crescent,  Mich 

Port  Day,  Niagara  B.,  N. 

T 

Fort  Day  to  Tonawanda, 

N.T 

Port  Eads 

Porter  Cr.,Md 

Porter  Cr.,  W.  Va 

Porter  B.,  Mass 

PortersBayou,La 

Porters  Cr.,  N.  C 

Porters  Lake ; 

Port  Henry  H.,N.T 

Port  Huron,  at  mouth  of 

Black  B.,  Mich 

Port  Huron,  Mich. 

Port  Jefferson  H.,  N.  Y.. . . 

Port  Kent  H.,  N.  T 

Portland  (above),  Wllla^ 
metteB 

Portland  Bar 

Portland  Canal 

Portland  Chan.  (Canal), 
Alaska 

Portland  H.,  Me 

Portland  H.,  N.  Y 

Portland  Isld 

Portland,  Me.,  Back  Cove. 

Portland,  Me.,  district 

Portland  (North)  H., 
Oreg 

Portland,  Oreg 

Portland,  Oreg.,  1st  dis- 
trict  

Portland,  Oreg.,  3d  dis- 
trict.  

Port  Lavaca,  Tex.,  to  Pass 
Cavallo  (channel) ' 

Fort  Louisa 

Port  Marshall  H.,  N.  Y... . 

Port  O'Connor,  Tex.,  to 
Pass  Cavallo  (channel).. 

Port  of  Portland 

Fortohonk  Cr.,  N.  C 

Port  Ontario  H.,  N.  Y 

Port  Orf  ord,  Oreg 

Porto  Blco 

Porto  Blco,  Hawaii,  and 
The  Philippines 

Fort  Penn,  Del.,  Dela- 
ware B  

PortBeal,  P.  B 

Port  Boyal  Bar,  S.  C 

Port  Boyai  B.,  S.  C 

Port  Sanilac  H.,  Mich 

Port  Sanilac,  Mich,  (har- 
bor of  refuge) 

Portsmouth 

Portsmouth  H.,  Me 

Portsmouth  H.,  N.  H 

Portsmouth  H.,  N.  H., 
Pull  -  and  -  be  -  Damned 
Ft 

Portsmouth,  Little  H.,  N. 
H 

Portsmouth  (Scioto  B., 
Ohio) 

Fort  Tobacco  Cr.,  Md 

Fort  Tobacco  B.,  Md 

Port  Tobago  B.,  Va 

Port  Townsend  B.,  Fuget 
Sound,  to  Oak  B., 
Wash 

Port  Townsend  to  Cape 
Flattery,  Wash 

Portugese  B.,  P.  B 

Port  Washington  H.,  Wis. 

Port  Wing  H.,  Wis 

Po  Bun,  Va 

Poses 

Possum  Bayou,  La 
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A-1S4 28 

PP-78. 1419 

PP-78-b 1440 

BE-lS-d 15U 

EE-16-b 1510 

(HH) 107S* 

J-365..i 333 

EE-137 984 

B-95 69 

E-98-gg 647 

M-lOO 455 

(HH) 1078* 

E-97 178,205 

PP-89 1444 

PP-90 1419 

PP-89-C 1446 

F-21 215,221 

E-90 177,205 

WW-30-a 1642 

(CC) 910* 

(CC) 910* 

XX-122-C 1680 

A-262 29,63 

ER-6 1493,1498 

(GG-2) 1039* 

A-263 55 

A  (with  map) .  .25, 27 

W-77 1593 

(WW-2) 1617* 

VV(withmap).1691, 
1593 

■WW(witIi  map)1613, 
1615 

U-56-b 767 

(HH) 1078* 

E-101 178,206 

U-68-b 768 

(WW-2) 1617* 

lr-266 413 

L-266 442 

EK-51 1493,1531 

VV-10 1593,1595 

YY 1685 

YY 1683 

H-3-ll. 282 

YY-18 1685 

N-258 501,528 

N-259 628 

PP-85 1419 

PP-86 1443 

(CC) 910* 

A-280 29 

A-280-a 60 

A-280-b 61 

A-290 64 

DD-446 962 

K-75-a 388 

K-75 373 

K-75-a 388 

K-213 374 

XX-46-a 1664 

XX-39 1655 

YY-14 1685 

MM-32 1297,1331 

LL-26 1266,1281 

K-309 375 

(CC) 910* 

S^7 687 
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Possum  Cr.,  Ga 0-328 635 

Possum  Quarter  Cr.,  N. 

C L-273 413 

Poster.,  Kans GG-1386 1036 

Fostells  Cr.,  Ga 0-436 536 

Postillion  Bayou,  La S-607 686 

Post  Office  Bar (WW-2) 1617* 

Potash  Cr.,  Va L-109 412 

Potato  Cr.,  S.  C N-107 500 

Potato  Slougb,  Cal UU-44 1677 

Poteau    B.,     Okla.    and 

Ark Y-20 818 

Potecasl  Cr.,  N.  C L-328 413,446 

Po(The) :..  fHH) 1078* 

Potohunk  K.,  N.  C L-266 442 

Potomac  Cr.,  Va K-109 374,394 

Potomac  E K-46-a. 377 

Potomac     B.,     at     Alex- 
andria, Va K-46-g 381 

Potomac    B.,    at    Lower 

Cedar  Pt.,Md K-16-e 380 

Potomac  B.,  below  Wash- 
ington, D.C K-lO-l) 378 

Potomac      B.      (channel 
from    Alexandria,    Va., 

to  the  Maryland  side). . .  E-46-j 381 

Potomac      B.,      Eastern 

Branch,  D.C K-46-o.'. 378 

Potomac  B.,Md K-46 373 

Potomac  B.,  Md.  (Mount 

Vernon  Chan.) E-46-f 380 

Potomac       B.,       South 

Branch,  W.Va K-46-d 379 

Potomac  B.  to  Baltimore, 

Md.  (canal) K-4S-m 386 

Potomac  B.  to  the  Juni- 
ata (canal) E-46-n 385 

Potomac  B:,  Va.,  D.  C, 

andMd K-46 377 

Potomac  B.,  Washington, 

D.  C.  (vicinity  of ) K.^6-k. 382 

Potonowut  B.,  B.  I C-92 131 

Potopotank  B.,  Va 11-304 375 

Potopotauk  Cr.,  Va K-304 375 

PotowannetB.,  B.  I C-92. 131 

Potowomut  B.,  B.  I C-92. 107,131 

Potter  Cr.,Md K-49 373 

Potters  Chute (HH) 1078* 

Potts  H.,  Me A-254 29 

Potts  Mill  Cr.,  Md J-374. 333 

Potts  Bun,  Pa J-813 337 

Pound  B.,Va DD-258 961 

Powderhom  Bayou,  Tex..  U-69 735 

Powder    B.,    Kbmt.    and 

Wyo GG-721 1030 

Powder  B.,Oreg W-87 1693 

Powells  Cr.,  Pa J-698 335 

Powells  Cr.,  Va K-106 374 

L-153 412 

Powells    B.,    Teim.    and 

Va AA-169 849,876 

Powers  Isld (HH) 1078* 

Powhatan  Cr.,  Va L-117 412 

Fowow  B.,  Mass.  and  N. 

H B-5 69,74 

Powter  Cr.,  S.  C N-27 499 

Poydras  Bayou,  La S-526. 686 

Prairie  Bird  Pt (HH) 1078* 

Prairie  Chan (WW-2) 1617* 

Prairie  Chan.,  Oreg WW-10 1615 

Prairie  Cr.,  Cal TT-192 1556 

Prairie  Cr.,  Fla. P-262 571 

Prairie  Cr.,  La T-2-t 717 

Prairie  Cr.,  Minn JJ-31 1234 

Prairie  Cr.,  Mo GG-206 1026 

GG-1420 1036 

Prairie  Cr.,  Nebr GG-977 1032 

Prairie  du  Chlen. (HH) 1078* 

Prairie  du  Point (HH) 1078* 

Prairie  Fork,  Mo GG-41 1025 

GG-104 1026 

Prairie  E.,  Mich 00-8 1377 

Prairie  B.,  Mlim KK-86 1248 

Prairie  B.,  Wis KK-11 1247 

Prater  Cr.,Ky DD-245 961 

Prater  Cr.,Va DD-276 961 

Premium  B.,  N.  Y E-12 177 

Prentice  Cr.,  V  a K-149 374 


Providence  B.,  B.  I. . 
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Prentiss  Bayou,  La S-545 686 

Prentiss  Slough (HH) 1078* 

Frescott (HH) 107S* 

President  Isld. (HH) 1078* 

Presley  Cr.,  Va K-132 374 

Fresque  Isle  B.,  Erie  H., 

Fa RE^ 1493 

Presqne  Isle  H.,  Mich PP-46 1419 

Presque  Isle,  Mich LI/-52 1265 

Fresqae    Isle    Peninsula, 

Fa EH-5-b 1497 

Presque  Isle,  Fa ER-5-a 1494 

Presque  Isle   Ft.,   Mich. 

(harbor  of  refuge) . . .  LL-54-b 1293 

Prettyboy Branch, Md....  J-1024 338 

Pretty  Cr.,  Kans. GG-1381 1036 

Pretty  Cr.,  La. S-91 682 

Pretty  Cr.,  N.  Dak. GG-769 1031 

Pretty  Marsh  H.,  Me A-59 27 

Price  Cr.,Md K-iS 373 

Price  Cr.,  Tenn AA-77 848 

Prices  Towhead (HH) 1078* 

Pride  Cr.,  N.  Dak. GG-^02 1028 

Prien  Lake,  La S-803. 688 

PriestBaplds (WW-2) 1617* 

Priest  B.,  Mont. (WW-2) 1617* 

Prime  Hook  Cr.,  Del 1-72 299,324 

Princess  B.,  N.  Y.  (breeik- 

water) G-26 263 

Princess  B.,  Staten  Isld., 

N.Y G-26 247 

Princeton (HH) 1078* 

Frinclpio  Cr.,  Md. J-653. 335 

FroflsCr.,Mo GG-1507 1036 

Prospect  B.,  Md J-394 334 

Prospect  H.,  Me A-40 ...27 

Prospect  Slough,  Cal UU-64 IS?? 

Frouty  Branch,  Fa. J-778. 337 

IProvldence  H.,  B.  I C-81 125 

C-81-a 128 

0-81 107,126 

C-81-a 128 

C-85. 130 

FrovtncetownH.,Mass. ..  B-208 70,101 

Prugh  Branch,  Md. J-1140 339 

Pruntylsld (GG-2) 1039* 

Fry  Cove,  Md J-199. 332 

Pryor  Cr.,  Mont GG-675 1030 

FryorsCr.,  Mo GG-1490 1036 

Puckertlsld (HH) 107S* 

Pudding  Cr.,  Va K-268 375 

Puerto  Frtncesa,  P.  I YY-144 1686 

PuesCr.,  Ga 0-274 .-..635 

Fugetlsld. (WW-2) 1617* 

Fuget   Sound   to    Grays 

H.,Wash. XX-13-C 1661 

Fuget  Sound,  Wash XX-62 1655 

Fuget  Sound,  Wash.,  and 

its  tributaries XX-62-a. 1664 

Fuget  Sound,  Wash,  (fish 

traps) XX-62-e 1668 

Fuget     Sound,     Wash., 

Hammersley  Inlet XX-62-c 1667 

Puget  Sound,  Wash., 
Hoods  Canal  to  North 

B XX-62-d. 1668 

Fuget  Sound,  Wash,  (wa^ 
terway  to  connect  Lakes 
Union,  Sammamish, 

and  Washington) XX-62-b. 1666 

Pugsleys  Cr.,  N.  Y B-20 177 

FujadaB.,F.I YY-158 1686 

Full-and-be-Damned  Ft., 

Portsmouth  H.,  N.  H. . .  A-280-b 61 

Pull  Tight. (HH) ...1078* 

FulpltH.,Me A-131 28 

FultneyvUle  H.,  N.  Y EE-42 1493, 1521 

Pumpkin  Bayou,  La. S-789. 688 

Pumpkin  Cr.,  Mont GG-718 1030 

Pumpkin  Cr.,  S.  Dak. ....  GG-887 1032 

Pumpkin  Cr.,  Wyo GG-733...-. 1030 

Pumpkin  Seed  Cr.,  Nebr. 

and  Wyo 6G-1074 1033 

Punaluu  Landing,  Ha- 
waii  YY-77 1686 

Funcheoncamp  Cr.,  Ky. .  DD-99 959 

Puncheop  Camp  Cr.,  Mo.  GG-1635 1037 


[See  p.  1695] 


FINDING   LIST,   EIVEES  AND  HAEBOES. 


1765 


Page. 

Punch  Isld.  Cr.,  Md J-223. 332 

Pungers  Cr.,  Md J-178 332 

PungoCr.,N.  C M-eO 454 

FungoB.,N.  C M-43 454 

Pungo  B.  to  SladesvlUe, 

N.  C.  (waterway) M-43-a. 460 

Pungoteague  Cr.,  Va L-80 411,416 

Puntarasa,    Fla.    (inside 

passage  to  Charlotte  H., 

Fla.) P-258-C 595 

Puntarasa  H.,  Fla. P-231 590 


Page. 

671 

910* 

891 

1248 

375 

331 

647 

1655, 1671 

Puzzle  Cr.,  Iowa  and  Mo..  GG-12S 1026 

PyshtB.,Wash XX-42 1655 


Funta  Bassa  H.,  Fla F-231 ... 

Puppy  Cr (CO).... 

Puppy  Or.,  lud BB-19.. 

Purgatory  Cr.,  Minn KK-139. 

PurtauB.,  Va K-303... 

Pusey  Branch,  Md J-34 

Pushepetappa  Cr.,  La K-98-b. . . 

Fuyallup  B.,  Wash XX-68. 


Quaking  Asp  Cr.,  Mont. . 

Quanlcassee  B.,  Mich 

Quannlcassee  B.,  Mich... 

Quansett  H.,  Mass 

Quantlco  B.,  Va 


Quantico  Cr.,  Md. 
Quantlco  Cr.,  Va. . 


Quarantine  B.,  La 

Quarantine  Isld.  (recla^ 
mation  ot),  Honolulu, 
Hawaii 

Quarrel  Cr.,  Mont 

Queirter  Cove,  Md 

Quartre  Bayou  Pass,  La. . 

Quassalc  Cr.,  N.  Y 

Queen  Bess  Cr.,  Ga 

Queen  Bun,  Pa 

Queens  BluS 

Queens  Cr.,  N.  C 


GG-416 1028 

PP-75 1438 

PP-75 1419 

B-211 .70 

K-105 374 

K-106-b 392 

J-113 332 

K-105 374 

K-105-a 392 

S-197 682 


Queens  Cr.,  Va 

Queenstown  Ci>,  Md.. 


YY.^5-b 1689 

GG-602 1029 

J-383 334 

J-392. 334 

S-334 684 

E-65 177 

0-158 634 

J-764 336 

(HH) 1078* 

M-53 454 

M-287 456 

K-249 375,403 

J-420..... 334 


Babbit  Cr.,  Minn... 
BabbitCr.,  S.  Dak. 

BabbitB.,Mich 

Raccoon  Bar 

Raccoon  B.,  N.  C  -  - . 
Raccoon  Cr.,  Ala. . . 
Raccoon  Cr.,  Md — 


Raccoon  Cr.,  X.  J 

Raccoon  Cr.,  N.  C 

Raccoon  Cr.,  Ohio 


Raccoon  Cr.,  Pa 

Raccoon  R.,  Iowa 

Ba«coon  B.,  N.  J 

Baccoon  R.,  Ohio 

Raccoon  Straits,  Cal 

Racine  H.,  Wis 

BadcUaCr.,Md 

Raft  Bayou,  Ark 

Raiting  Cr.,  S.  C 

Raft  B.,  Ala 

Ragay  Gulf,  P.  I 

Ragged  Isld.  Cr.,  Va 

Rahway  B.,  KT.  J 

Kalburns  Cr.,  S.  C 

Rainbow  Cr.,  Ohio 

Ralney  Cr.,  Mo 

Raines  Cr.,  Va 

Rainy  Lake  and  R.,Minn. 
Rainy  Lake,  Minn,  and 

Canada 

Rainy  R,  and  Lake,  Minn. 

and  Canada 

Rainy  R.  system 

Raisin  B.,  Mich 

Ralstons  Cr.,  Ga 

Bambour  Bayou,  La 

Bampart  or  Oak  Cr.,  S. 

Dak 

Ramsay  s  Gut,  Md 

Rancocas  R.,  N.J 

Randolph 


KK-7S 1247 

GG-810 1031 

00-20 1377 

(CO) 910* 

L-230 413 

AA-68 848 

J-165 332 

J-309 333 

1-46 299,310 

1^290 413 

M-137 455 

DD^28 962 

DD-441 962 

J-893 337 

Fr-3 1003 

JJ-69 1234 

1-46.. 310 

DD-444 979 

TT-129 1556 

MM-36-a 1338 

J-455 334 

y-48 818 

N-n4 500 

E-15 646 

YY-97 1686 

1^163 412 

a-33 247,267 

N-177 500 

DD^38 962 

GG-1499 1036 

K-270 375 

KK-213 1262 

, 1249 


EK-220.. 

EE-213 1249 

KE-209 1249 

PP-124 1420,1467 

0-344 535 

S-421 684 

GG-794 1031 

J-1261 340 

1-53 299,313 

(GG-2) 1039* 


Q. 

Queenstown  H.,  Md 

Queets  B.,  Wash 

Queue  de  Torture  Bayou, 

La 

Qulambog  Cove,  Conn. . . 

Quicker.,  Mo 

Quicksand  Cr.,  Ky 

Quilcene  B.,  Wash 

Qnillayute    H.    and    B., 

Wash 

QulUay  ute  B.,  Wash 

Qulncy 

QuIncyB 

QumcyDam 

Quindaro 

QulndaroBend 

Qumiault  B.,  Wash 

Qutnnlpiac  B.,  Conn 

Quitmans  Lake,  La 

Qulttapahllla  Cr.,  Fa 

Quiver  B.,  Miss 

Qulvett  Cr.,  Mass 

Quogue  Ditch,  N.  T 

QuohogB.,  Me 

Quostinet  B.,  Mass 

R. 

Randolph  Bluff 

Randolph  Slough,  Oreg.  - 
Randolph      Station      to 

Brook  Ncal 

Random  Shot  Break 

BansomsB.,  Vt 

Raphaels  Pass,  La 

Bapid  Cr.,  S.  Dak 

Rapides  Bayou,  La 

Rapid  B.,  Minn 

Rapid  Run,  Fa 

Bapids  City 

Bappahannock  B.,  Va 

Baquette  B.,  La 

Baguette  R.,  N.  T 

Baritan     and     Delaware 

Canal,  N.  J 

Baritan  B.,  N.  Y.  and  N. 

J 

Bailtan  B.,  N.  J 

Raspberry  Cr.,  Colo 

BatR.,  Alaska 

Bat  Boot  B.,  Minn 

RattanB.,  N.  C 

Rattlesnake  Cr.,  Mont 

Rattlesnake  Cr.,  X.  Y 

Rattlesnake  Cr.,  Ohio 

Rattling  Cr.,  Fa 

RauntrThe),N.Y 

Raven  Cr.,  Pa 

Raven  Bun,  Ky 

Bavenswood  Slough,  Cal. 

Bawhide  Cr.,  Nebr 

Bawhlde  Cr.,  Wyo 

Bayamon  B.,  P.  B 

Baymond  Cr.,  Va 

Raymond  Ditch,  Md 

Baymonds  Cr.,  N.  C 

Ray  R.,  Alaska 

Raystown  Branch,  Fa 

Razor  Cr.,  Mont 

Reads  Landing 

Beams    Cr.,    Kans.    and 
Nebr 


J.^22. 334,357 

XX-29 1955 

S-756 687,712 

D-4 141 

GG-47 1025 

DD-166 960 

XX-48 1655 

XX-32 1662 

XX-32 1666 

(HH) 1078* 

(HH) 1078* 

(HH) 1078* 

(GG-2) 1039* 

(GG-2) 1039* 

XX-28 1666 

D-58 141 

S-458 685 

J-584 335 

X-17 786,794 

B-195 70 

r-50 215 

A-249 29 

C-20 107 

(GG-2) 1039* 

VV-15 1593 

L-367-b 447 

(HH) 1078* 

E-130 178 

S-209 682 

GG-842 1031 

S-562 686 

EE-216 1249 

J-842 337 

(HH) 1078* 

E-171 374,398 

S-343 684 

RE-76 1493 

G-36-a 260 

G-23 247,252 

G-36 247,258 

GG-1029 1033 

XX-213 1656 

EE-221 1249 

M-222 465 

GG-518 1029 

GG-601. 1029 

E.E-20 1493 

DD-477 962 

J-603 335 

r-82 216 

J-707 336 

DD-184 960 

TT-30 1555 

GG-965 1032 

GG-996 1032 

YY-28 1685 

E-276 375 

J-158 332 

L-266 413 

XX-220 1657 

J-875 337 

GG-652 1030 

(HH) 1078* 

GG-1311 1035 
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Beardon  Inlet,  lUd J-961 338 

Reason  Ci.,  Va K-139 374 

BeasBun (OC) 910* 

Rebecca  Cr»  Kans.  and 

Nebr. GG-1308 1035 

BedBan]£Ci.,N.Dak....  GG-410 1028 

Bed  Bank  Cr.,  Pa FF-28. 1003,1020 

FF-20 1015 

Red  Bird  Cr.,  Ga 0-156 634 

Bed  Bird  Cr.,  Ky DD-49 959 

Bed  Blufl  Cr.,  Cia 0-265 535 

Bed  Cedar  B.,  Iowa JJ-66 1243 

Red  Cedar  B.,Mlcli 00-29 1377 

Red  Cedar  R.,  Wis KK-42 1247 

Red  Cr.,  Miss R-69 646 

RedEarttCr.,  S.Dak. ...  GG-806 1031 

Red  Fish  B.,  La S-219 683 

BedFork. (HH) 1078* 

Bed  Fork,  Ark Y-2-o 820 

Bed  House  Cr.,  Md J-1073 339 

Bedhouse  Cr.,  Md J-1181 340 

Bed  Lake  and  Bed  Lake 

B.,  Minn,  and  S.  Dak...  EK-190 1259 

KK-198-b 1261 

Red  Lake,  Minn,  and  S. 

Dak EK-190-b 1260 

Red  Lake  R.,  Minn,  and 

S.Dak KK-198, 1248 

KK-198-a. 1260 

KK-190-b. 1260 

Red  Lion  Branch,  Md J-449. 334 

Bed  Lion  Cr.,  Md K-3 373 

Bed  Lodge  Cr.,  Mont GG-673 1030 

Bedmon  Cove,  Md J-953 338 

Redmond  Cr.,  N.  C M-323 466 

Redoak  Cr.,  Ohio DD-487 .....963 

Redondo Beach H.,  Cal...  SS-21 1550 

Redondo,  Cal SS-21 1543 

Bed  Pass,  La S-309 683 

EedB (HH) 1078* 

Bed  R.,  above  Fulton, 
Ark.  (Including  some 
work     "above     Shreve- 

port") X-28-e 801 

Bed  B.,   Ark.,   La.,   and 

Tex ; X-28-a 795 

Red    R.,    below    Fulton, 

Ark.  and  La X-28 785 

Red  R.,  Its  tributaries  and 
outlets.  La.,  Ark.,  and 
Indian    T.,    Fulton    to 

head  of  Atchafalaya X-28-a 799 

RedR.,  Ky DD-179 960 

Red  R.,  La S-296. 683 

S-558. 686 

Bed  R.,  La.  and  Ark.  (ex- 
cept at  mouth,  but  In- 
cluding  above   Fulton, 

Ark.) X-28-C 797 

Bed  B.,  La.  (month) X-28-b 797 

Bed   B.,   La.,   Tex.,   and 

Ark .:...  X-28 795 

Bed   B.,    La.,   Tex.,   and 

Okla T-U 717,728 

Bed  B.  of  the  North  and 
tributaries,  Minn,  and 

S.Dak EK-170 1256 

KK-170-0 1258 

Bed  B.  of  the  North, 
Goose  Bapids,  N.  Dak. 

andMbm KK-170-b 1258 

Bed  B.  of  the  North  sys- 
tem  KK-170 1248 

BedR.,Tenn AA-313 888 

RedR.,Tenn.andKy....  AA-239 878 

AA-313 860 

Red  Bock (HH) 1078* 

Bed  Bock  Cr.,  Mont GG-Ml 1028 

GG-621 1029 

Bed  Root  Cr.,  N.  J Q-37 247 

Red  Route  Cr.,  Mont GG-634 1030 

Red  Run,  Md J-1103 339 

Bedstone  Cr.,  S.  Dak GG-306 1027 

Bed  Tick  Cr.,  Wyo GG-1065 1033 

Bed  Vermillion  Cr.,  Kans.  GG-1244 1034 

Red  Water  Cr.,  Mont GG-622 1030 

Red  Water  Cr.,  S.  Dak. . . .  GG-804 1031 

Bed  Wing (HH) 1078* 


.533 
.413 


.282 


.571 
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Redwood  Cr.  and  H.,  Cal.  TT-191 1672 

Redwood  Cr.,  Cal TT-26 1555 

TT— 191  1556 

Redwood  Cr.,  La S-97.. ..'.".'.'.'."!!;. 682 

Redwood  R.,  Minn E:X-158 1248 

Bee  Cr.,  S.Dak.. GG-329 1027 

BeedCr.,Md J-430 334 

BeedCr.,  Va EE-91 

Reedy  Cr.,Ga 0-64 

BeedyCr.,N.C lr-327 

Beedy Cr., W. Va EE-161... 

Beedylsld.,  Delaware  R...  H-S-h..... 
Reedy     Isld.     H.     (Port 

Penn),  Del H-3-li..... 

Reedy  Lake,  Fla P-251 

Reedy  R.,S.C N-170 600 

Reelfoot (HH) 1078* 

Reelf  oot  Lake,  Tenn AA-14 848 

Reelfoot  R.,  Tenn AA-14 848 

Reeds (HH) 1078* 

Reeds  Cr.,Md J-314. 333 

Reeds  Run,  Ohio. DD-380 962 

Reeves  Pt.  to  La  Grange. .  M-306-d. 490 

Rehoboth  B.,  DeL 1-76 299 

Rehoboth  B.  to  Delaware 
B.,  Del.  (Inland  water- 
way)  I-76-a. 325 

Beld  Bedford. (HH) 1078* 

Bemer  Cr.,  Nebr. GG-1261 1035 

Benonco  Cr.,  Md. J-117. 332 

BeoFass (HH) 1078* 

Bepublican  and  Smoky 

Hill  Bs.,  Kans GG-1276-a 1062 

Bepublican      B.,      Colo., 

Nebr.,  and  Kans GG-1276 1035 

Beserved  Chan.,  Mass B-129 70 

Beservoirs (HH) 1078* 

Best  Lake. (HH) 1078i* 

Betreat  Cr.,  Ga 0-172 534 

Bevel  Cr.,Va 1.-18 411 

BewasticaCr.,Md. J-116. 332 

Beynolds  Cr.,  Cat TT-165. 1656 

Reynolds  Cr.,  S.  Dak GG-373 1028 

Bhlne (HH) WS* 

Bhlnelanders  Landing....  (GG-2) 1039* 

Ehlne  R.  (Germany) (CO) 910* 

Rhine  (The),  S.  Dak GG-347 1027 

Rhodes  Cr.,Ga O-106 533 

Rhodes  R.,Md J-1264 340 

Rhone  (The) (HH) 1078* 

Rlcaby  Bayou,  La S-623 686 

Bice  Cr.,  Fla P-32 569 

Bice  Cr.,  Mich 00-17 1377 

Rice  Cr.,  Minn. KK-69 1247 

BiceCr.,  S.  C N-139 600 

BlceR.,Mhm KK-81 1247 

BlcesCr.,  N.  C M-93 456 

Rice  Trunk,  Ga 0-414 636 

Richardson  B.,  Cal TT-130 1556 

Richardson  Brook,  Mass.  B-12 69 

Blctaardson  Cr.,  Ga O-80 633 

Blchardson  Cr.,  La R-98-li. 647 

BlchCr.,W.Va EE-22 983 

EE-106 984 

EE-115 984 

Blchland  Cove,  Md J-220 332 

Blchland  Cr.,  Ga 0-282 535 

Richland  Cr.,  Mo GG-63 1026 

GG-116 1026 

GG-1480 1036 

Richland  Cr.,  Tenn AA-146 849,875 

AA-180 849 

AA-229 850 

Richland  R.,  Tenn AA-146 875 

Richmond (HH) 1078* 

BlchmondBar (CC) 910* 

Blchmond  B.,  Kennebec 

R.,  Me A-219-a 60 

Richmond      Isld.,      Me. 

(breakvrater) A-285-a 56 

Rlchmonds  Isld.  H.,  Me..  A-26S 29 

Richmond  to  Old  Wash- 
ington (Brazos  R.,  Tex.).  V-4iyd 764 

Rickey  Bapids (WW-2) 1617* 

Ridge  Cr.,  La T-2-iii 717 

Ridge  Cr.,  Pa 1-56 314 

Eldley  Cr.,  Pa I-57-a 314 

Ridley  Cr.,  Tenn AA-84 848 
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Ridley  B.,  Fa 

Bidout  Cr.,  Md 

BiffleCut,Ga 

BlfleB.,M]cli 

Blgbt  Fork,  Ky 

BlghtFork,  W.  Va 

Bight  Hand  Cr.,  La 

Bigolettes  Bayou,  La 

BIgolets,  La 

BIgolets  (The),LakeFon1>- 
cnartrain,  and  St.  John. 
Bayou  (connecting  sbip 
canal) 

Blver  Styx,  Fla 

BileyCT.,  Fa 

BInconB.,  F.B 

Bincon  Bock,  San  Fran- 
cisco H.,Cal 

Binearson  Slough 

Blneai^on  Slough,  Oreg. . 

BIngold  Cove,  Md 

Bio  Grande  B.,  Fort 
Bioivn,  Tex 

Bio  Grande  B.,  N.  Mex 

Bio  Grande  B.,  Tex.,  Mex., 
andN.  Mex 

Bio  Grande  B.  to  West 
Galveston  B.  (inland 
waterway,  coast  of  Tex- 
as)  

Bio  Grande  B.  to  West 
Galveston  B.,  Tex.  (in- 
land waterway) 

Bio  Grande,  Tex.,  to 
Donaldsonville,  La.  (in- 
land waterway),  via  ver- 
milion B.,  La.,  etc 

Bio  Hondo,  Cal 

Bioll  Cove,  Md 

Bio  San  Juan  B„  Utah, 
Colo.,  and  N.  Mex 

Blparia 

Blpiey 

BisingCr.,  Mo 

Rising  Sun 

Bising  Water  or  Pride  Cr., 
N.Dak 

BlvauxCr.,  Mo 

Blver  an  Chenes,  La 

Biver  des  Feies 

Biver  Junction 

Biverton. 

Riverton,  Ala 

Riverton  (below),  Tennes- 
see B 

Biverton  to  Chattanooga, 
Tennessee  B 

Boanoke  B.,  N.  C.  and 
Va 

Boanoke  Sound,  N.  C 

Boaring  Cr.,  Pa 

BoarlngFork,  Col 

Boaring  B.,  Cal 

Boaring  B.,  Tenn 

Boaring  Bun,  Md 

Bobert  Bayou,  La 

Boberts  B.,  Fia 

Boberts  Bay  ou.  La 

Boberts  Branch,  Mo 

Boberts  Cr.,  Kans 

Boberts  Cr.,  Va 

Bolierts  H.,  Me 

Bobertsons  Bayou,  La 

BobinCove,Md 

Bobin  Hood  Cove,  Me 

BobinsCr.,Md 

Boblnson  Canal,  La 

Bobinson  Cove,  Md 

Boblnson  Cr.,  Ky 

Bobinsons  Cove,  Me 

Bobinsons  Cr.,  Va 

Bochee  Perchee  Cr.,  Mo. . 
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1-56 299,314 

3-lim 340 

0-318 63S 

PP-S9 1419 

DD-169 960 

EE-147 984 

EB-165 984 

S-835. 688 

S-355 684 

E-110 647 

S-5 681 

E-110 678 

P-38 669 

J-639 335 

YY-10 1685 

TT-15-C 1559. 

fWW-2) 1617* 

WW-22 1615 

J-1217 340 

U-74-a 775 

U-74-b 775 

U-74 735,775 

U-38 756 

U-38 735 

S-696-a 709 

S-696-b ■. 709 

U-38-g 759 

SS-17 1543 

J-247 333 

SS-5 1543 

(WW-2) 1617* 

(CC) 910* 

00-1456 1036 

(CC) 910* 

OG-402 1028 

O0-73 1025 

S-190. 682 

(HH) 1078* 

(HH) 1078* 

(HH) 1078* 

AA-18 855 

AA-18-C 861 

AA-18-d 862 

L-352 414,445 

L^217 413 

M-20 464 

J-616 335 

00-1028 1033 

TT-76 1655 

AA-268 850 

AA-239 878 

J-1136 339 

S-589 686 

P-274 671 

S-755 687 

00-215 1026 

GO-1376 1035 

L-90 412 

A-115 28 

S-553 686 

J-432 334 

A-213 28 

J-278 333 

S-469 685 

J-1198. 340 

DD-250 961 

A-184 28 

K-225 374 

00-83 1025 


Bocheport 

Bocheport  Beach 

Bochester,  Pa 

Bockaway  Inle^  N.  T 

Bockaway  Inlet  to  Ja- 
maica B.,  X.  T.  (chan- 
nel)  

Bockaway- J  a  male  a 
Chan.,N.T 

Bockcastie  Cr.,  Ky 

Bock  Castle  Cr.,  W.  Va. .. 

Bockcastie  B.,  Ky 

BockCr.,  Cai 

BockCr.,D.  C 

BockCrMGa 

BockCr.,  Kans 


BockCr.,  La 

BockCr.,  Md... 

Bock  Cr.,  Mass. 
Bock  Cr.,  Minn 
BockCr.,  Mo... 


Bock  Cr.,  Mont 

BockCr.,  Nebr 

Bock  Cr.,  S.  Dak 

BockCr.,Wyo 

Bockdale  Cr.,  Va 

Bock  De  Dundy  B.,  Ga. .. 

Rocknsh  Cr.,  N.  C 

Rock  Fork,  Ky 

Rock  Gap  Cr.,  Mont 

Rockhaii  Cr.,  Md 

Bockhall  Cr.,  N.  C 

BockhaiiH.,Md.. 

RocldiaU,  Md.  (inner  har 

bor) 

Bock  H.,  Mass 

Bock  H.,  Mich 

BocbJiaven 

Bock  Hole,  Md 

Boclchouse  Cr.,  Ky 

Boclihouse  Fork,  Ky 

Bocldiouse  Fork,  W.  Va. . 

Bocklsld 

Bock  Isid.,  111.,  district 

Bock  Isid.  Baplds 

Bocldand  H.,  Me 

Rock  Lick  Cr.,  Ky 

Bockport 

Bockport  (below).  Pearl 
B.,Mlss 

Bockport  H.,  Me 

Bockport  H.,  Mass 

Bockport  H.,  Mich 

Bockport,  Tex.,  to  Aran- 
sas Pass,  H 

RockR 

Rock  R.  Canai,  Milwau- 
kee and 

Rock  R.,  111.  and  Wis 

Rock  R.,  Mich,  and  Ind . . 

Bock  B.,  Minn,  and  Iowa. 

Bock  B.  Pool,  Ili.  (Biinols 
and  Mississippi  Canal). 

BockR.,  Vt 

Rock  Run,  Md 

Bock  Bun,  Fa 
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OG-2) 1039* 

00-2) 1039* 

CC) 910* 

^-78 215 

F-78-a 230 

F-78-b 230 

F-88 216 

DD-293 961 

EE-36 983 

AA-280 850,888 

TT-79 1565 

K-89 373 

0-22 533 

0-353 535 

O-402 536 

GG-1160 1034 

00-1189 1034 

GG-1209 1034 

00-1228 1034 

00-1245 1034 

00-1398 1036 

S-76 681 

J-82 331 

1-192 332 

1-1172. 339 

K-24 373 

B-198 70 

EK:-146 1248 

00-187 1026 

GG-198 1026 

00-244 1027 

00-1414 1036 

GG-1436 1036 

GO-1451 1036 

OG-607 1029 

GO-963 1032 

GO-305 1027 

GG-909 1032 

GG-1007 1033 

L-148 412 

0-235 534 

M-319 456 

DD-240 961 

GG-502 1029 

J-498 334 

1^218 ■- 413 

J-499 334,358 

J-499 358 

B-197 70 

LL-61 1265 

(00-2) 1039* 

J-50 331 

DD-74 959 

DD-140 960 

DD-206 960 

DD-294 961 

DD-324 961 

(HH) 1078* 

JJ  (with map).. 1231, 
1234 

(HH) 1078* 

(WW-2) 1617* 

A-145 28,44 

DD-110 960 

(CC) 910* 

Il-98-b 674 

A-143 28,43 

B-79 69,78 

PP-48 1419 

TJ-67-e 772 

(HH) 1078* 

MM-33-e 1337 

JJ-18 1234,1235 

OO-IO 1377 

GG-280 1027 

JJ-20-d 1239 

E-128 178 

J-668 335 

J-937 338 

J-743 336 
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Eock  Slougb,  Cal 

Rocktwlst  Cr.,  N.  C 

Brockwalktng  Cr.,  Md 

Bockwood 

Kocky  Beach 

Eocky  Branch,  Md 

Kocky  Branch,  Mo 

Becky  Comfort  Cr.,  Ga. . . 
Bocky  Cr.,  Ga 


Becky  Cr.,  Mo 

Becky  Cr.,  Mont 

Becky  Cr.,S.C 

Bocky  Fork,  Ohio 

Rockyhock  Cr.,  N.  C 

Becky  Mount  to  Tar- 
boro,N.C 

Bocky  Nemah  E.,  Wash.. 

Eocky  Pt 

Bocky  E 

Eocky  E.  H.,  Ohio 

Bocky  B.,  Ohio 

Eocky  E.,S.C 

Eocky  Spring  Cr.,  S.  C . . . 

Becky  Swamp,  S.  C 

Eedee  Cr.,  Cal 

Bodgers  B.,  Fla 

Bedman  Cr.,  N.  C 

Boebuck  Lake,  Miss 

Eoelitt  Jansen  Kill,  N.  T . . 

Eogers  Bayou,  La 

Bogers  City  H.,  Mich 

BegueB.,  Mich 

Bogue  E.,  Greg 

Begues  H.,  Md 

Boland  Bun,  Md 

Boiling  Fork  Bayou, 
Miss 

Boiling  Stone 

Bollingstone  Cr.,  Minn. . . 

Bollover  Bayou,  La 

Eeme,  Ga.,  to  East 
Tennessee,  Virginia  & 
Georgia  Bailread  Br. 
(Coosa  B.) 

Eomerly  Marsh  Cr.,  Ga. . 

Eomerly  Marsh,  Ga.  (wa- 
ter route  through) 

Borne  to  Macon,  Ga. 
(Georgia  Canai) 

Boihney  Cr.,  Md 

Eondeut  Cr.,  N.  T 

Bondout  H.,  N.  T 

Bones  B.,  Va 

Bepe  Cr.,  Nehr 

BootB 

Boot  B.,  Minn 

BootB.,  Wis 

Booty  Cr.,  Ga 

Eogue  Isld.  H.,  Me 

BoseB.,FIa 

BeseB.;N.  C 

Boseberry  Cr.,  Ala 

Boseberry  Cr.,  Tenn 

Eosebud  Cr.,  S.  Dak 

Bosebud  B.,  Mont 

Bese  Cr.,  Kans 

Bosedale 

EosierCr.,  Va 

BosUnCr.,  Md 

Beslyn  H.,  N.  T 

Bess  Cove,  Md 

Boss  Cr.,  Ky 

Eoss  Isld 


Page. 

UU-15 1577 

L-346 414 

J-106 331 

(HH) 1078* 

CWW-2) J617* 

J-985 338 

GG-65 1025 

0-132 .534 

0-58 633 

0-69 533 

0-137 634 

0-256 535 

0-375 635 

GG-89 1025 

GG-426 1028 

N-65 499 

N-135 600 

DD-412 962 

DD-423 962 

DD-478 962 

DD-483 963 

L-299 413 

M-66-e 463 

XX-4 1655 

(HH) 1W8* 

IgQ-2) 1039* 

QQ-24 1477 

CiQ-24 1461 

0-11 633 

N-240 501 

N-236 501 

TT-64 1665 

P-204 570 

M-90 464 

X-6 788 

E-47 177 

S-775 687 

PP-42. 1419,1432 

00-33 1377 

VV-8 1593,1695 

J-646 335 

J-1094. 339 

X-22 785 

(HH) 1078* 

JJ-49 1234 

S-742 687 

Q-52-C 638 

O-lOO 533 

O-lOl 648 

0-326-13 667 

J-945 -..iSS 

B-64 177,200 

E-64 : 200 

K-169 374 

GG-1300 1035 

(HE) 1078* 

JJ-55 1234 

MM-36 1297 

O-301 635 

A-19 27 

P-101 669 

M-38 454 

AA-196 849 

AA-148 849 

GG-896 1032 

GG-709 1030 

GG-1340 1036 

(HH) 1078* 

fc-112 374 

K-36 373 

P-10 215,218 

J-1191 340 

DD-23 959 

fWW-2) 1617* 


Boss  Isld WW-30-C 1645 

Botten  Grass  Cr.,  Mont. .  GG-702 . 1030 

Ebubldoux  Cr.,  Mo GG-1626 1037 

Eegue  Bayou,  La. S-560 686 

S-679 686,704 

Eegue  B.,  Mich PP-110 1420,1455 


Bough E.,  Ky.. 


.  BB-11... 
BB-7.... 
BB-U-a. 


bough  B.,  Ky.  (operating 
and  care  of  lock  and 
dam) 

Boundaway  Bayou,  La. . . 

Bound  B.,  La 


Bound  B.,  Md 

Bound  Bayou,  La 

Bound  Grove  Cr.,  Mo. . 

Bound  Lake 

Bound  Lake,  La 


Bound  Lick  Cr.,  Tenn 

Bound  Pt 

Bound  Pond  H.,  Me 

Bound  Pond,  Md 

Bouse  Pt.,  N.  T.  (break- 
waters)  

Bouses  Pt.,  N.  T 

Bouville  Bayou,  La 

Bowanty  Cr.,  Va, 

Bowes  Hole  Chan.,  Va 

Bowes  Eanch 

Rowlands  Eace 

Eowley  B.,  Mass 

Boyal  B.,  Me 

Boys  Cr.,  Xebr.  and  Kans. 

Euby  B.,  Mont 

Budy  Inlet,  Va 

Buggies  Cr.,  Mass 

Eule 

Eulo  Beach 

Bum  Cr.,  Ga 

BumCr.,  W.Va 

Bummerfield  Cr.,  Pa 

EumE 

Bum  B.,  Minn 

Bumsey    and    Calhoun, 

Ky 

Bumsey,  Ky.,  Green  E., 

LockXo.S 

Brmntng  Chan.,  Val 

Eunning  Cr.,  Tenn.  and 

Ga 

Eunyon  Cr.,  N.  C 

Bush  Breok,  Md 

Bush  Chute 

Bush  Cr.,  Kans 

BushCr.,Ky 

Bush  Cr.,  Mo 

Bush  Cr.,  Ohio 

Bush  Isld 

Bush  Isld.  Cr.,  Minn 

Rush  R.,  Wis 

Rush  Tower 

Bush  Towhead 

Bussell  Cr.,  Ky 

Eussell  Cr.,  Nebr 

Bussell   Perk,    Ky.    and 

Va 

Eussell  Isld.  Chan.,  Mich. 

Russell  Prater  Cr.,  Va 

Russian  E.,  Cal 

Bnssells  Cr.,  N.  C 

Eutherferd  Fork,  Tenn. . 

Eutmans  Cr.,  N.  C 

Bydcr  Cove,  Mass 

ByeH.,N.H 


BB-ll-b 897 

X-30-0 807 

S-347 684 

S-406 884 

J-1226 340 

S-492.: 685 

GG-1407 1036 

(HH) 107S* 

S-403 684 

S-634 686 

AA-259 860 

KE-38 1493 

A-175 28 

J-161 332 

E-77 202 

E-77 177 

S-15 681 

1^315 413 

1^32 411 

GG-2) 1039* 

CO) 910* 

"  67 69 

A-2C0 29 

A-26D-a 63 

GG-1163 1034 

GG-52a 1029 

L-214 412 

B-141 70 

(GG-2) 1039* 

(QG-2) 1039* 

0-371 635 

EE-44 983 

J-645 336 

(HH) 1078* 

KK-64 1247 


BB-7. 


BB-7-0. 
L-43.... 


.892 


.411 


.464 


AA-61.... 

M-75 

J-1044 

CHH) 1078* 

GG-1246 1034 

DD-70 969 

GG-19D 1026 

GG-201 1026 

DD-463 962 

(HH) 1078* 

kK-143 1248 

KK-43 1247 

(HH) 1078* 

(HH) 1078* 

DD-165 960 

GG-1135 1034 

DD-265 961 

PP-96 1420 

DD-271 961 

TT-136 1566 

M-264 466 

AA-U 848 

M-62 464 

B-216 70 

A-292 29,66 
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Sabbatb  Day  H.,  Me 

Sabine  and  KTecbes  Ca^ 
naI,Tex 

SabJne  and  Necbes  Bs., 
Tex.  (mouths  of),  to 
Port  Arthur  Canal 
(cbannel  from) 

Sabine  H 

Sabine  Lake  and  Cal- 
casieu Lake  (between), 
Black  Bayou,  La 

Sabine  Lake,  including 
channel  from  Port  Ar- 
thur Canal  to  mouths 
ot  Sabine  and  Neches 
Bs.,Tex 

Sabine  Lake,  La.  and 
Tex 

Sabine  Lake  to  Galveston 
B.,Tex 

Sabine-Neches  Canal,  In- 
cluding Sabine  R.  to 
Orange  and  Neches  B. 
to  Beaumont,  Tex 

Sabine  Pass  H.,  Tex 

Sabine  Pass,  La.  and  Tex. 

Sabine  B 

Sabine  B.-Calcasieu  B., 
La.  (inland  waterway 
canal) 

Sabine  B.,  La.  and  Tex. . . 

Sabine  B.,  La.  and  Tex., 
to  Mermentau  B.  (wa^ 
terway ) 

Sabine  R.  to  Orange,  Tex.' 

Sable  Isid 

Sable  Pt 

Sabula 

Sachem  Cr.,  Mass 

Sacketts  H.,  N.  T 

Saco  B.,  Me 

Saco  B.,  Me 

Sacramento  City,  Cal.,  to 
mouth  of  Sacramento 
B 

Sacramento  B.,  Cal 


Sacramento  B.,  Cal.,  Sae- 
ramento  to  mouth 

Sacramento  B.,  Cal.  (see 
Cal.  Debris  Comm.) 

Sacramento  Valley,  Cal... 

Sac  B.,  Mo 

Saddle  Cr.,  S.  Dak 

Saddle  R.,  IV.  J 

Safety  H.,Fla 

Sagadahoc  B.,  Me 

Saganaga  Lake,  Minn, 
and  Canada 

Saganing  B.,  Mich 

Sage  Cr.,  Mont 


Page. 
A-llO 28 

T-7 717 

T-3-a 717 

U-2-b 735 

S-799 714 


T-3-a 717 

T-a-b 717 


U-7..   . 

737 

T-3-b.-.. 

719 

T-9 

717,722 

T-2 

717 

T-2-a 

717 

U-2-b 

735 

S-S58 

688 

T-a-e 

717 

T-6 

S-696-d. . 
T-3-b.... 
(HH).... 
(HH).... 
(HH).... 

....717,719 

710 

719 

1078* 

1078* 

1078* 

70 

EB-58... 
A-267 

...1493,1532 
29 

A-269.... 

29,66 

Sage  Cr.,  S.  Dak.. 
SageCr.,  Wyo.... 


Sage  Hen  Cr.,  Mont.. 
Sage  Hen  Cr.,  Wyo. . . 

SagH.,lV.T 

Saginaw  B.,  Mich 


Saginaw  B.,  Mich.,  Pine 
B 

Saginaw  H.,  Mich 

Saginaw  B.,  Mich 

Sailors  Cr.,Mich 

St.  Albans  B.,  Vt 

St.  Albans  H.,  Vt 

St.  Andrews  B.  and  Apa- 
lachicola  B.,  Fla.  (chan- 
nel between) 

St.  Andrews  B.,  Fla 

St.  Andrews  B.,  Fla.,  and 
St.  Marys  B.,  Fla 


UU-55-b 1589 

TT-73 1656 

UU-S5 1577,1585 

UU-56-a 1586 

UU-55-b 1589 


1680 

UU-6-g 1683 

GG-1494 1036 

GG-295 1027 

G-17 247 

P-311 571 

A-218 28 

E;K-239 1249 

PP-61 1419 

GG-447 1028 

GG-472 1028 

GG-846 1031 

GG-847 1031 

GG-1068 1033 

GG-698 1029 

GG-1005 1033 

F-41 216,225 

PP-54 1419 

PP-76 1438 

PP-60 1435 

PP-67 1419 

PP-64 1419,1435 

PP-10 1419 

E-120 178 

E-120 -.210 


St.  Andrews  B.,  Fla.,  to 
Apalachicola  B.  (water- 
way)  

St.  Andrews  B.  to  Choc- 
tawhatchee  B.  and  B., 
Fla 

St.  Andrews  Sound,  Ga. . 

St.  Anthony 

St.  Auberts  Bend 

St.  Auberts  Isld 

St.  Augusta  Cr.,  Minn 

St.  Augustine  Cr.,  Ga 

St.  Augustine  U.,  Fla 

St.  Augustine  Inlet,  Fla. . 

St.  Catherine  Sound,  Md. 

St.  Catherines  Sound,Ga. 

St.  Charles 

St.  Charles  Bayou 

St.  Charles  B.,  Tex.,  Aran- 
sas B 

St.  Charles  Bend 

St.  Charles  Cr.,  Fla 

St.  Charles  Isld 

St.  Charles,  Mo 

St.  Clair 

St.  Clair  City,  Mich 

St.  Clab:  Flats  and  Ship 
Canal,  Mich 

St.  Clair  Flats  Canali 
Mich,  (operating  and 
care) 

St.  Clair  E.,  Mich 

St.  Clair  B.,  Mich.,  at  AI- 
gonac 

St.  Clab:  B.,  mouth  ot 
Black  B.,  Mich 

St.  Clair  B.,  North  Chan., 
Mich 

St.  Clair  B.,  South  Chan., 
Mich 

St.  Clement  B.,  Md 

St.  Cloud 

St.  Croix  Lake  and  B., 
Minn,  and  Wis 

St.  Croix  Lake  and  R., 
Wis 

St.  Croix  R 

St.  Croix  R.,  Me 

St.  Denis  Bayou,  La 

St.  Francis 

St.  Francis  Basin 

St.  Francis  B.,  Ark 

St.  Francis  (Little  B., 
Ark.  and  Mo.,  from  Ho- 
mersvllle  to  its  junction 
with  the— ) 

St.  Francis  B.,  Ark 


Page. 


Q-26 623 

Q-29 611,624 


P-l-a. 


.572 


St.  Francis  R.,  Ark.  and 
Mo 

St.  Francis  B.,  Ark.  (snag- 
ging operations) 

St.  Francis  B.,  Minn 

St.  Francis  R.,  Mo 

St.  Francisville 

St.  Genevieve 

St.  George  R.,  Md 

St.  Georges  R.,  Me 

St.  Georges  R.,  Me.  (War- 
ren to  Thomaston) 

St.  Georges  Sound,  Fla.. . 

St.  Helen 

St.  Helens  Bar 

St.  Helens  Jetty 

St.  Ignace  H.,  Mich 

St.  Jean  Charles  Bayou, 
La 

St.  Jean  de  Jean  Bayou, 
La 

St.  Jerome  B.,  Md 


Q-26 611 

Q-30 611,624 

O-401 636 

(HH) 1078* 

(GG-2) 1039* 

(GG-2) 1039* 

KK:-126 1248 

0-77 633,647 

P-84 569,584 

P-83 569 

K-66 373 

0-164 634 

(Ga-2) 1039* 

(HH) 1071* 

U-67-d 772 

fGG-2) 1039* 

P-15 669 

(GG-2) 1039* 

(GG-2) 1037* 

(GG-2) 1039* 

PP-91 1419,1446 

PP-98 1420,1448 

PP-98-a 1448 

PP-98-b 1450 

PP-88 1419,1444 

PP-89 1444 

PP-93 1448 

PP-89-a 1444 

PP-94 1420 

PP-97 1420 

K-63 373 

(HH) 1078* 

KK-47 1251 

EK-47 1247 

(HH) 1078* 

A-3 27,30 

S  349 684 

(HH) 1078* 

(HH) 1078* 

Y  64 818,839 

Y  52 839 

Y-47 818 

Y-23 827 

Y-23-a 827 

Y-47-b 837 

Y-47-d 838 

Y-47 836 

Y-47-a 837 

Y-23-b 828 

KK-67 .'..1247 

Y-47-C 838 

(HH) 1078* 

(HH) 1078* 

K;-57 373 

A-156 28 

A-155 46 

Q-15 611,613 

CWW-2) 1617* 

(W"W-2) 1617* 

(■WW-2) 1617* 

PP-28 1419 

S-442 685 

S-664 686 

K-45 373 

K-46-b 377 
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St.  Jerome  Ci.,  Md 

St.  Joe  B.,  Idaho 

St.  Jolin  Bayou,  La 

St.  Jolin  Bayou,  Tbe 
Bigolets,  and  Lake 
Pontchaitialii  (con- 
necting sliip  canal) 

St.  Jolin  Ci.,  Md 

St.  Johns 

St.  Johns  Bayou 

St.  Johns  Branch,  Del 

St.  Johns  Cr.,  Mo 

St.  Johns,  Fla.,  to  St. 
Marys,  Ga.  (inland  wa- 
terway)   

St.  Johns  B.,  Fla 

St.  Johns  B.,  Fla.,  at 
Orange  Mills  Flats 
(Jacksonville  to  Falat- 
ka) 

St.  Johns  B.,  Fla.,  at 
Volusia  Bar. 

St.  Johns  B.,  Fla.  (gen- 
eral Improvenient,  In- 
cluding inside  passage 
to  Fernsindina,  and 
Nassau  B.  survey) 

St.  Johns  B.,  Fla.,  Lake 
George  to  Lake  Mon- 
roe  

St.  Johns  B.,  Fla.,  oppo- 
site Jacksonville 

St.  Johns  B.,  Fla.,  Palal>- 
ka  to  Lake  Harney 

St.  Johns  B.,  Fla.,  to 
Cumberland  Sound 
(waterway) 

St.  Johns  B.,  Fla.,  to 
Jupiter  Inlet,  Fla.  (car 
nal) 

St.  Johns  B.,  Fla.  (up- 
per)  

St.  Johns  B.,  Fla,  (water- 
way to  Charlotte  H., 
Fla.) 

St.  Johns  B.,  Fla.,  to  Fei> 
nandlna,  Fla.  (inside 
passage  between) 

St.  Johns  B.,  Me 

St.  Johns  B.,  Me.,  Big 
Bapids 

St.  Jones  B.,  Del 

St.  Joseph 

St.  Joseph  B.  and  B., 
Mich 

St.  Joseph  H.,  Mich 

St.  Joseph,  Mo 

St.  Joseph  Beach -. . 

St.  Joseph  B.,  Mich 

St.  Joseph  B.,  Mich,  and 
Ind 

St.  Joseph  B.,  Ohio  and 
Mich 

St.  Josephs  B.,  Fla 

St.  Josephs  B.,  Fla.  (en- 
trance to) 

St.  Joseph  Sound,  Fla 

St.  Josephs  B.,  Idaho 

St.  Julian  Cr.,  Va 

St.  Lawrence  B 

St-  Lawrence  B.,  Galops 
Bapids 

St.  LavFience  B.,  N.  T 

St.  Lawrence  B.,  N.  T., 

Long  Sault  Isid 

St.  Leonards  Cr.,  Md 

St.  Louis 

St.  Louis  B.,  Wis 

St.  Louis  Chain 
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K-45 373 

E;-45-a 376 

XX-108 1666 

S-134 682,694 

B-110 678 

J-226 332 

K--9 373 

K-39 373 

(■WW-2) 1617* 

(HH) 1071* 

J-126 332 

GGi-1546 1037 

0-Sll 637 

0-511-a 566 

P-10...., 669,875 

P-lO-c 579 

P-10-1 581 


P-lO-a 576 

P-lO-e 581 

P-lO-b 679 

P-lO-d 580 

P-2. 569 

P-lO-h 582 

P-1(H 682 

P-268-b 595 

P-2 575 

A-1 27 

A-1 29 

1-68 299,320 

(GG-2) 1039* 

(HH) 1078* 

00-2 1378 

00-2-0 1381 

00-2 1377 

00-2-a 1379 

(GGi-2) 1037* 

(GG-2) 1039* 

00-2-1) 1381 

00-3 1377 

QQ-8 1461 

Q-28 611 

Q-28 623 

P-327 571 

XX-108-a 1676 

1^180 412 

RE-63 1533 

EE-63-a 1533 

RB-63 1493 

BE-63-b 1533 

EE-63-C 1534 

K-14 373,376 

(GG-2) 1039* 

(HH).... 1078*,  1079* 

LJ>18-d 1274 

(HH) 1079* 


St.  Louis,  Mo.,  district 

St.  Louis,  Mo.,  to  Lock- 
port,  111 

St.  Louis  B.,  Minn,  and 
Wis 

St.  Lucie  Inlet,  Fla 

St.  Lucie  B.,  Fla 

St.  Malo  Bayou,  La 

St.  Marks  B.,  Fla 

St.  Martins  B.,  Md 

St.  Martins  B.,  Ta 

St.    Mary-Iberia    Canal, 

La 

St.    Marys    Fails    Canal, 

Mich 


St.  Maiys  Falls  Canal, 
Mich,  (operating  and 
care) 

St.  Marys,  Ga.,  to  St. 
Johns,  Fla.  (inland  wa- 
terway)  

St.  Marys  B.,  Fla.,  and 
St.  Andrews  B.,  Fla 

St.  Marys  B.,  Ga.  and 
Fla 

St.  Marys  B.,  Md 

St.  Marys  B.,  Mich 

St.  Marys  B.,  Ohio 

St.  Marys  B.  to  Gulf  of 
Mexico,  Fla.  (canal) 

St.  Michael  Canal,  Alas- 
ka  

St.  Paul 

St.  Petersburg  H.,  Fla 

St.  Peters  Cr.,  Md 

St.  Begis  B.,  N.  T 

St.  Simons  Sound,  Ga. .. 

St.  Simons  Sound,  Ga., 
to  Cumberland  Sound. . 

St.  Tammany  Parish, 
La.,  Bonluca  Bayou 

St.  Vrains  Cr.,  Colo 

Sakonnet  Ft.  H.,  B.  I 

Sakonnet  B.,  B.  I 

Salamonle  B.,  Ind 

Salcha  B.,  Alaska 1 

Sale  B. Bayou,  La 

Sale  Bayou,  La 

Sale  Cr.,  Term 

Salem  H.,  Mass 

SalemB.,  N.  J 

Salinas  B.,  Ca! 

Saline  Cr.,  Ky.  and  Term. 

Saline  B 

Saline  B.,  Ark 

Saline  B.,  Ill 

Saline  B.,  La 

SalkehatchieB.,  S.  C 

Salle  Bayou,  La 

Sally  Bayou,  La 

Salmon  Cr.,  Cal 

Salmon  Cr.,  X.  C 

Salmon  Cr.,  N.  Y 

Salmon  Falls  B.,  Me.  and 

N.H 

Salmon  B.,  N.  Y.,  below 

Fort  Covti^ton,  N.  Y . . . 

Salmon  B.,  Conn 

Salmon  B.,  Idaho 

SalmonB.,  N.  H 

Salmon  B.,N.Y 

Salmon  B.,  Oreg 

Salmon  Slough,  Cal 

Salmon  Trout  B.,  Alaska. 
Salt  Bayou,  La 


Page. 
II  (with  map)..  1227, 


NN-l-o 1353 

LL-19 1265 

LL-19-a 1279 

P-125 570 

P-125-a 586 

P-126 570 

P-125-a 586 

S-161..... 682 

Q-9 611,612 

1-83 328 

1-83 299 

S-701 687 

PP-5 1419 

PP-3 1422 

PP-3-a 1422 

PP-3-C 1429 

0-511 637 

0-611-a 566 

P-l-a 572 

b-510 537,565 

K-63 373 

PP-3 1419,1422 

PP-3-a 1422 

PP-3-b 1427 

QQ-9 1461,1465 

O-510-O 566 

XX-239... -1657,1681 

(HH) 1079* 

P-314 671,601 

J-75 331 

EEr-77 1493 

0-437.... 536 

0-437-a 558 

0-SOl-a 561 

S-10 689 

GG-1087 1033 

C-64 107,120 

C-63 107,119 

BB-31 891 

XX-203 1656 

S-675 687 

S-676 687 

AA-181 849 

B-lOO 69,81 

1-43 299,308 

I-43-a 309 

TT-8 1555 

AA-315 860 

(CC) 910* 

X-38 785,810 

BB-a8 891 

X-45 785 

N-265 627 

S-461 685 

T-2-dd 717 

TT-135 1656 

1^340 413 

EEr-43 1493 

A-282 29 

EE-78 1539 

D-31 141 

VV-92 1594 

B-31 69 

RE-51 1493,1531 

RE-78 1493 

VV-56 1593 

TT-178 1556 

UU-20 1577 

XX-214 1656 

S-9 681 
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Salter.,  Fla.... 
Salter.,  Kans. 

SaltCr.,Mlcli. 
Salter.,  Mo... 

Salt  Cr.,  Mont. 
Salt  Cr.,  Ohio.. 


SaIter.,W;o 

Salters  Cr.,  N.  C 

Salters  Cr.,  Va 

Salt  Fork,  Mo 

Salt  Fork,  Ohio 

Salt  Fork,  Okla 

Salthouse  Cove,  Md 

Salt  Lake  Run,  Fla 

Salt  Lick  Cr.,  Ky 

Salt  Lick  Cr.,  Fa 

Saltlick  Cr.,  W.  Va 

Saltpeter  Cr.,  Md 

Salt  Fond,  Me 

Salt  Fond,  Mass 

Saltworks  Cr.,  Md 

Salts 

Salt  Slough,  Cal 

SaltB.,Ky 

Salt  B.,  Mo 

Salt  B.,N.  Dak 

Saluda  B.,  above  Colum- 
bia, S.C 

SaludaB.,  S.  C 

Saluda  B.,  S.  C,  Middle 
Fork 

Saluda  B.,  S.  C,  North 
Fork 

Saluda  B.,  S.  C,  South 
Fork 

Samar  Isld 

Samlsh  B.,  Wash 

Samlsh  B.,  North  Fork, 
Wash 

Samlsh  B.,  Wash 

Sammamlsh  B.,  Wash. .  ■ 

Sammys  Cr.,  Miss 

Sam  Phillips 

Sampit  B.,  Georgetown 
H    S  C 

Sampit  B.^  S.  C . . . . . ...... 

Sampsons  Cr.,  Va 

San  Antonio  B.,  F.  I 

San  Antonio  B.,  Tex 

San  Antonio  Cr.,  Cal 

San  Antonio  Cr.,  Oak- 
land H.,  Cal 

San  Antonio  B.,  Tex 

San  Bernardino  Straits, 
P.I 

San  Bernard  B.,  Tex 

San  Bruno  Cr.,  Cal 

San  Buenaventura  H., 
Cal 

San  Buenventura,  Cal 

San  Carlos  B.,  Fla 

Sand  Branch,  Mo 

Sand  Coulee  Cr.,  Mont. . . 

SandCr 

Sand  Cr.,  Kans 

SandCr.,  Minn 

Sand  Cr.,  Mont 

SandCc.,Nebr 

Sand  Cr.,  KT.  Dak 

Sand  Cr.,  S.  Dak 

SandCr.,W.Va 

SandCr.iWyo 
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P-275 571 

P-361 672 

GG-1166 1034 

GGS-1237 1034 

GG-1283 1035 

PP-102 1420 

GG-108 1026 

GG-135 1026 

GG-1469 1036 

GG-565 1029 

DD-349 961 

DD-400 962 

DD-449 962 

DD-450 962 

DD-452 962 

GG-697 1030 

GG-732 1030 

M-235 456 

L-103 412 

GG-110 1026 

GG-1437 1036 

DD-368 962 

y-16 818 

J-423 334 

P-68 569 

DD-239 961 

J-654 336 

EE-168 984 

J-1052 339 

A-67 27 

C-5-a 108 

J-1233 340 

(CQl 910* 

(HH) 1079* 

TT-172 1S56 

BB-13 891,898 

JJ-78 1234 

KK-178 1248 

N-147-b 517 

N-172 500,618 

N-180 500 

N-179 600 

N-181 600 

YY-UO 1686 

XX-100 1655 

XX-102 1655 

XX-101 1655 

XX-78 1655 

XX-78-a 1671 

S-288 683 

(HH) 1079* 

N-99 511 

N-98 499,510 

I.-184 412 

YY-145 1686 

U-60 735 

TT-123 1556 

TT-57 1655 

U-64 735,769 

YY-95 1686 

U-45 735,766 

TT-17 1666 

SS-24 1650 

SS-24 1643 

P-230 571 

GG-206 1026 

GG-547 1029 

(CO) 910* 

GG-1332 1035 

KE-77 1247 

GG-619 1029 

GG-641 1030 

GG-1112 1033 

GG-1118 1033 

GG-1139 1034 

GG-766...-:....1031 

GG-910 1032 

DD-313 961 

GG-1018 1033 


Sand  Cut,  Fla 

Sanders  Cr.,  X.  C 

Sanders  Cr.,  S.C 

Sand  Fork  Cr.,  W.  Va. 

Sand  Fork,  Ohio 

Sand  Hill  Cr.,  S.  Dak. . 
Sand  Hill  Lake,  Iowa. . 

Sand  Hill  B.,  Minn 

San  Diego  B.,  Cal 

San  Diego,  Cal 

San  Diego  H.,  Cal 

San  Diego  B.,  Cal 

Sand  Isld 


Sand  Ledge  Cr.,  S.  Dak- 
Sand  Lick  Cr.,  Ky 

Sand     Mound     Slough, 

Cal 

Sand  Mountain 

San  Domingo  Cr.,  Md 

Sand  Prairie 

Sand  B.,  Minn 

Sand  Slioal  Chan.... 

Sand  Shoal  Inlet,  Va 

Sandusky 

Sandusky  City  H.,  Ohio.. 

Sandusliy  H.,  Ohio 

Sandusky  B.,  Ohio 

Sandwich  H.,  Mass 

Sandy  B.,  Mass 

Sandy  Bayou,  La 
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F-174 570 

M-282 456 

N-117 600 

EE-171 984 

DD-420 962 

GG-333 1027 

GG-268 1027 

EK;-197 1248 

SS-10 1543 

SS-.'l 1543 

SS-ll 1545 

SS-12 1643 

(CC) 910* 

(WW-2) 1617* 

GG-813 1031 

DD-137 960 

■UXr-14 1677 

(CC) 910* 

J-340 333 

(HH) 1076f» 

KK-59 1247 

L-38 411 

L-34 411 

(HH) 1079* 

QQ-17 1468 

QQ-17 1461 

QQ-16 1461,1468 

B-177.. ..:... .70, 100 

B-77 69,76 

S-76 681 


SandyCr.,Ga 0-364. 

0-381. 
Sandy  Cr.,  La S-83... 

S-269.. 

S-273.. 


.681 


Sandy  Cr.,  Mich.. 
Sandy  Cr.,  Miss . . 
Sandy  Cr.,  N.  T. . 


Sandy  Cr.,  N.  Dak 

Sandy  Cr.,  Ohio 

Sandy  Cr.,  Fa 

Sandy  Fly  Pass,  Fla... 

Sandy  Hook 

Sandy  Hook  B.,  N.  J. . 


Sandy  Hook  Entrance, 
New  York  H.,  N.  Y. 
(removal  of  wrecks) 

Sandy  Huss  Cr.,  N.  C 

Sandy  Lake 

Sandy  Lake,  Ga 

Sandy  Lick  Cr.,  Fa 

SandyB 

Sandy  B.,  Minn 

Sandy  B.,  Oreg 

SandyB.,  S.C 

Sandy  Bun  Cr.,  Ga 

Sandy  Bun  Cr.,  S.C 

Sandy  Bun,  Ga 

Sanf  ords  Cr.,  Mo 

San  Fernando,  P.I 

San  Francisco  B.,  Cal 


T-2-Z 717 

PP-123 1420 

S-286...: 683 

ER-33 1493 

EEr-50-b 1531 

GG-409 1028 

DD-374 962 

J-800 337 

P-210 670 

(GG-2) 1039* 

G-46 247 

G-48....i 247 

G-50 247 


San  Francisco  B.,  Cal.  (en- 
trance to  Golden  Gate) . .  TT-16-a. 

San  Francisco,  Cal.,  1st 
district 


F-106-b 236 

M-211 456 

(HH) 1079* 

0-475 636 

FF-28 1020 

(HH) 1079* 

KK-82 1247 

W-78 1593 

N-153 500 

0-61 533 

N-195 500 

0-68 533 

GG-1458 1036 

YY-105 1686 

TT-126 1656 

UU-2 1577 


San  Francisco,  Cal.,  3d 
district 

San  Francisco  H.  and  B., 
Cal 

San  Francisco  H.  and  in- 
terior bays,  Cal 

San  Francisco  H,,  Cal 

San  Francisco  H.,  Cal., 
Blossom  Bock 

San  Francisco  H.,  Cal., 
Noonday  Bock 

San  Francisco  H.,  Bincon 
Bock,  Cal 


-.1558 

TT  (with  map).1663, 
1665 

UU  (with  map)  1576, 
1577 

TT-16 1555 

TT-15-f 1560 

TT-16 1568 

TT-16-b 1558 

TT-16-d 1659 

TT-16-C 1669 
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San    Fianclsco    H.,    Cal. 

(rocks  In) TT-15-g 1560 

San    Francisco    H.,    Cal. 

(wreck  lemoval) TT-15-e 1659 

San  Fiancisco  H.  (Soutb), 

Cal TT-17-a 1661 

San  Gabilel  R.,  Cal SS-16 1543,1646 

Sangamon  B.,  Ill JJ-4 1234 

NN-2 1349,1356 

San  Gregorlo  Cr.,  Cal TT-13 1565 

San  Jacinto  B.,  Tex U-16 735 

San  Joaqtuin  and  Sacra- 
mento Bs.,  Cal TT-73 1665 

San  Joaquin  B.,  Cal UU-6 1677 

tJU-6-a 1578 

San  Joaquin  B.,  Cal.,  Old 

B.Brancb UU-6-c 1580 

San  Joaquin  B.,  Cal.  (see 

Cal.  D6bris  Comm.) 1580 

San     Joaquin     B.,     Cal. 
(Stockton  and  Mormon 

Chans.) trU-6-b 1679 

San  Joaquin  Valley,  Cal..  trU-6-g 1583 

San  Jose,  P.I YY-139 1686 

San  Juan  H.,  F.  B YY-2 1685,1687 

Sanke  Cr.,  Minn JJ-44 1234 

San  Leandro  B.,  Cal TT-65 1555 

San  Leandro  Cr.,  Cal TT-66 1665 

San  Lorenzo  Cr.,  Cal TT-54 1565 

San  Luis  Obispo  H.,  Cal. .  SS-28 ......  1543, 1651 

San  Luis  Pass,  Tex U-36 735 

San  Marcos  B.,  Tex U-62 735 

San  Mateo  Cr.,  Cal TT-18 1666 

San  Mateo  B.,  Cal TT-18 1661 

San  Mateo  Slough,  Cal...  TT-19 1655 

San  Miguel  B.,  P.  I YY-94 1686 

San  Miguel  Bayou,  La....  T-2-lih 717 

San  Pablo  B.,  Cal TT-61 1666 

TT-104 1556,1565 

trU-3 1677 

San  Pablo  B.,  P.  I YY-148 1686 

San  Pablo  Cr.,  Cal TT-62 1555 

San  Patrice  Bayou,  La T-2-ii 717 

San  Pedro  H.,  Cal SS-20-ti 1549 

San  Poll  B (WW-2) 1617* 

San  Poll  B.,  Wash XX-114 1666 

San  Balael  Cr.,  Cal TT-127 1566 

SanBataelCr.orB.,  Cal..  TT-127 1668 

San  Saba  B.,  Tex U-50 735 

San  Simepn  B.,  Cal SS-30 1643, 1552 

Santa  Ana  B.,  Cal SS-14 1643 

Santa  Barbara,  Cal SS-25 1543 

SS-25-b 1661 

Santa  Barbara  Chan,  and 

H.,Cal SS-25 1551 

Santa  Clara  B.,  Cal SS-23 1643 

Santa  Cruz  B.,  Cal TT-11 1667 

Santa  Cruz  H.,  Cal TT-U 1656 

Santa  Fe  B.,  Fla P-366 871 

Santa  Maria  B.,  Cal.......  SS-27 1643 

Santa  Monica  B.,  Cal S  S-22 1543 

Santa  Bosa  Sound  Chan., 

Fla Q-31 624 

Santa  Tnez  B.,  Cal SS-26 1543 

SanteeB.,S.C N-101 499,611 

Santee  B.  to  Charleston 
H.,  including  Owendaw 

Cr.  (inland  waterways).  N-202 500 

Santiam  B.,  Orcg W W-38 ....  1615, 1649 

Sapelo,  Ga.,  to  Doboy  (in- 
side route) 0-21D-a 549 

SapeloH.,  Ga 0-199 534,649 

SapeloB.,  Ga 0-199 634,649 

Sapelo  Sound,  Ga O-190 534 

Sappa    Cr.,    Kans.    and 

Nebr GG-1305 1035 

Sappho  B.,Ga 0-324 636 

Sappony  Cr.,  Va L-319 413 

Saquette  Bayou,  La S-586 686 

Sara  Bayou (HH) 1071* 

Sara  Bayou,  Ala 11-43 646 

Sara  Bayou,  La S-269 683 

Sarah  Cr.,Va £-299 375 

Saranac  E.,  N.  T E-88 177 

Saranac  B.,  N.  Y.  (har- 
bor   of    retugc,    inner 

bay) E-88 205 

Sarangani  B.,  P.  I YY-160 1686 


Sarasota  B.,  Fla 

Sarasota  Pass,  Fla 

SaremCr.,N.  C 

Sarpy  Cr.,  Mont 

Sasanoa  B.,  Me 

Sasanoa  B.,  Me.  (gut  op- 
posite Bath,  Me.). 

Sassafras  B.,  Md 

SatillaB.,  Ga 

Sattnas  B.,  P.  B 

Satsop  B.,  East  Branch, 
Wash 

Satsop  B.,  Wash 

Sauerweins 

Saugatuck  H.,  Conn 

Saugatuck  H.,  Mich 

Saugatuck  B.,  Conn. 

Saugerties  H.,  N.  T 

Sangus  B.,  Mass 

Sauk  Bapids 

Sauk  B.,  Minn 

Sauk  B.,  Wash 

Saunders  Cr.,  N.  C 

Sausal  Cr.,  Cal 

Sauty  Cr.,  Ala 

Sanvage  Bayou,  La 

Sauvles  Isids.-. 

Savage  Cr.,  Ga 

Savanna 

Savannah,  Ga.,  and  Fer- 
nandina,  Fla.  (inside 
water  route  between). . . 

Savannah,  Ga.,  district. . . 

Savannah,  Ga.,  to  Louis- 
ville, Ga.  (waterway) 

Savannah  H.,  Ga 

Savannah  H.,  Ga.  (Sa- 
vamiah  B.  at  and  below 
Savannah) 

Savannah  Lake,  Md 

Savannah  B.  above  Au- 
gusta, Ga 

Savannah  B.  at  and  be- 
low Savannah,  Ga 

Savannah  B.  at  Augusta, 
Ga 

Savannah  B.,  Ga 


Savannah  B.,  Ga.,  Spirit 
Isld.  to  crossing  ol  the 
Charleston  &  Savan- 
nah By.  Co 

Savannah  B.,  Savannah 
to  Augusta,  Ga 

Savannah,  Tenn 

Savannah,  Tennessee, 
and  Biwassee  Bs.,  Ga. 
and  Tenn.  (canal  con- 
necting the  headway 
ters) 

Savannah  to  Augusta, 
Ga.,  Savannah  B 

Saverton 

Saw  Kill,  N.T 

Sawmill  Branch,  Md 

Sawmill  Brook,  X.  H 

Savnnill  Cove,  Md. 

Saw  MUI  Cr.,  N.  J 

SavpmUl  Cr.,  Md 

Sawney  Cove,  Md 

Sawneys  Cr.,  S.C 

Sawsanes  Cr.,  Nebr 

Sawyer  Bend 

Saxis  Isld.  H.,  Va 

Saxton,  Minn 

Sayville,N.T 

Scaffold  Cr.,  Md 

Scalp  Cr.,  S.  Dak. 

Scajaqusida  Cr.,  N.  Y 

Scape  Cr.  Swamp,  S.  C. . . 
ScappooseB 
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P-290 571,699 

P-289 671 

L-306 413 

GGi-706 1030 

A-221 28 

A-221 60 

J-509 334,369 

0-462 636,661 

YY-9 1685 

XX-18 1656 

XX-17 1665 

(HH) 1079* 

D-79 168 

00-15 1385 

00-15-b 1385 

00-15-c 1387 

00-21 1377 

D-78 141 

D-79 168' 

E-63 199 

B-109 70,83 

(HH) 1079* 

KK-125 1248 

XX-93 1655 

M-288 456 

TT-59 1555 

AA-56 848 

S-142 682 

(WW-2) 1617* 

0-342 636 

(HH) 1079* 

0-2-g 546 

O  (with  map)631, 533 

0-2-h 547 

0-2 633,637 

0-2-a 637 

0-2-b 639 

J-134. 332 

0-2-d 644 

0-2-b. 639 

0-2-t 545 

0-2 533,637 

0-2-a 537 

0-2-i 547 

0-2-e 645 

0-2-c 642 

AA-18 856 


0-2-i 547 

0-2-0 542 

(HH) 1079* 

E-62 177 

J-990 338 

B-20 69 

J-320 333 

G-15 247 

J-516 336 

J-1159 339 

J-196 332 

N-138 500 

G(}-1294 1036 

(HH) 1079* 

J-7 331 

LL-10 1268 

F-68 •m 

J-1270 340 

G(}-901 1032 

RE-18 1493,1512 

N-89 499 

(WW-2) 1617* 
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Scappoose  B.,  Oreg 

Scappooso  Cr.,  Oieg 

ScarboTougb  R.,  Me 

Scarlet  Brook,  Mass 

ScliackeUord  Br.,  Mo 

Scblegels  Cr.,  Nelir 

Schodack  Cr.,  N.  T 

Schofleld  B.,  Oreg 

Schoodic  H.,  Me 

School  Cr.,  Kans 

Schooner  Bayou,  La 

Schooner  Cr.,  N.  C 

Schooner  Cr.,  S.  C 

Schutier  Bun,  Pa 

Schultz  Cr.,  Mont. 

Schuylkill  Canal 

SchuylklU  B.,  Pa 

Schwaben  Cr.,  Pa 

Scioto  B.  (mouth  ot)  to 

Little  Marietta,  Ohio  B. 

Scioto  B.,  Ohio 

Scioto   E.,    Ohio   (Ports- 

mouth); 

ScituateH.,  Mass 

ScofleldB.,  La 

Scorton  H.  Cr.,  Mass 

Scotchman  Cr.,  Md 

Scotland  Cr.,  Md. 

Scott  Cr.,Va 

ScottsBluS 

Scotts  Cove,  Conn 

Scotts  Cr.,  La. 

Scotts  Cr.,  Fa 

Scotts  Landing. 

Scotts  Level  Branch,  Md. 

Scow  Slough,  Oreg 

Scrlbner  Cr.,  Kans 

Scrubby  Bluff  Cr.,  Ga 

Scrub  Grass  Cr.,  Fa 

Scuffletown 

Sculls  Cr.,  Ga 

Scuppernong  B.,  N.  C 

Scusset  Mill  Cr.,  Mass 

Scabolt  Cr.,  Ala 

Seaford  B.,  N.  T 

Seatord  B.,  N.  T 

Seal  B.,  Me 

Seal  Cove,  Me 


SealCr.,Cal 

Seal  H.,  Me 

Searey  Branch,  Mo 

Searsport  H.,  Me 

Seattle  H.,  Wash 

Seattle,  Wash.,  district.... 

Sebastian  Cr.,  Fla 

Sebastian  B.,  Fla 

Sebastopol  Coulee,  La 

Sebbins  Brook,  N.  H 

Sebewalng  Cr.,  Mich 

Sebewaing  H.,  Mich 

Sebewalng  B.,  Mich 

Second  Bayou,  La 

Second  Chan.,  Va.*. 

Second     Cr.,     Ala.     and 

Tenn 

Seconder.,  Ky 

Second  Cr.,  Md 

Second  Cr.,  Mo 

Second  Or.,  N.  C 

Second   Cr.,   Tenn.   and 

Seconder.,  W.  Va 

Second     Mine     Branch, 

Md 

Second  B.,  Minn 

Second  R.,  ]V.  J 

Secretary  Cr.,  Md 

Sedger  Cr.,  Va 
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'WW-26....  1615, 1641 

■WW-26 1641 

A-268 29 

B-16 69 

GG-179 1026 

00-926 1032 

E-49 177 

VV-31 1693 

A-42 27 

GG-128S 1035 

S-733 687 

M-110 455 

N-17 499 

N-21 ■ 499 

J-881 337 

GG-488 1028 

(CO) 910* 

H-20 271,288 

J-609. 335 

DD-484 963 

(CC) 910* 

DD-446 979 

DD-446 962 

B-161 70,95 

S-318 683 

B-183 70 

J-528. 335 

J-144. 332 

H76 412 

(HH) 1079* 

D-86 141 

S-271 683 

H-13 271 

(HH) 1079* 

J-1105 339 

W-55 1693 

00-1281 1035 

0-516 637 

J-878 337 

(CO) 910* 

0-141 634 

M-6 454,467 

B-174 70 

AA-200 849 

r-67 215,229 

F-67 215 

A-114 28 

A-58 27 

A-74 27 

A-123 28 

A-190 28 

A-241 29 

TT-68 1555 

A-133 28 

A-149 28 

00-197 1026 

A-136 28 

XX-72 1655,1671 

XX  (-with  niap)1653, 
1655 

P-124 670 

P-89 569 

S-728 687 

B-36 69 

■PP-76 1419 

PP-76 1438 

PP-76 1438 

S-236 683 

L-33 411 

AA-211 850 

DD-147 960 

DD-150 960 

K-37 373 

00-1533 1037 

M-9 454 

AA-220 860 

EE-109 984 

J-1010 338 

KK-90 1248 

G-20 247 

J-264 333,351 

K:-298 375 


Seekonk  (Pawtucket)  B., 
B.I 

SeekonkB.,  R.  I 

Seeiy  Cr.,  N.  T.  and  Pa . . . 

Segge  Bayou,  La 

Segnette  Bayou,  La 

Segreganset  B.,  Mass 

Segur  Bayou,  La 

Sehrt  Cr.,  Mo 

SekiuB.,  Wash 

SeIbyB.,Md 

Sells  Bayou,  La 

Sellers  Cr.,  Kans 

Seneca  Cr.,  Md 

Seneca  Cr.,  Va 

Seneca  Falls  Cr.,  Ohio 

Seneca  E.,  S.  C 

Sequatchie  E.,  Tenn 

Serpent  Bayou,  La 

Sesult  H.,  Mass 

Setauket  H.,  N.  T 

Sevan  Fond  E.,  Mass 

Seven  Bla«kfeet  Cr., 
Mont 

Seven  Creeks,  S.  C 

Seven  Devils  mining  dis- 
trict to  Huntington  Br., 
Snake  E.,  Idaho 

Seven  Mile  Cr.,  Kans 

Seven  Mile  Slough,  Cal.. . 
Seventeen  Mile  Cr.,  Ga. . , 
Seventeenth    St.    Canal, 

La 

Seventh  Rapids 

Seventh  St.  Slough 

Seventy-six  Landing 

Severn  Cr.,  Ky 

Severn  E.,Md 

Severn  B.,  Va 

Severn  Bun,  Md 

Sewer  Shoal,  N.  J.  and 

Pa 

Sexton  Cr.,  Ky 

Shaddocks  Cr.,  Va 

Shade  E 

Shade  E.,  Ohio 

Shadow  Cr.,  Mont 

Shad  E.,  Ga 

Shadwell  Cr.,  Mont 

Shaffer  Bayou,  La — 

Shag  Slough,  Cal 

Shallotte  R.,  N.  C 

Shallowbag  B.,  N.  C 

Shallow  Cr.,  Md 

Shallow  Cr.,  Mont 

Shamokin  Cr.,  Pa 

Shanaska  Cr.,  Minn 

Shanks  Branch,  Mo 

Shanks  Cr.,Md 

Shark  Bayou,  La 

Shark  E.,  Fla 

SharkE.,]V.J 

Sharks  Cr.,  Kans 

Sharptown    to    Delaware 

Canal 

Shaver  Cr.,  Pa 

Shavers  Cr.,  Pa 

ShawB.,  Md 

Shawneetown 

Shaws  Cove,  Conn 

ShawsCr.,  S.  C 

Shaws  Cr.,Va 

Shawsheen  E.,  Mass 

Sheboygan  H.,  Wis 

Sheboyganning  Cr.,Mlch. 

Sheboygan  E.,  Wis 

Sheenjek  R.,  Alaska 

Sheep  Cr.,  Mont 

Sheep  Cr.,Wyo 

Sheepscot  R.,  Me 

Sheepshead  B.,  N.  T 

Sheepshead  H.,  Md 

Shelburne  B.,  Vt 

Shelby  Cr.,Ky 
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0-83 107 

C-83 128 

J-679 336 

S-615 686 

S-366 684 

0-74 107 

S-513 685 

GO-10 1025 

XX-40 1655 

J-1260 340 

T-2-l)b 717 

GG-1348 1035 

J-1065 339 

1^372 414 

DD-356 962 

0-12 633 

AA-191 849,877 

S-807 688 

B-193 70 

F-23 215 

C-6 107 

00-603 1029 

N-12 499 

W-84-C .'..1611 

GG-1171 1034 

00-1273 1035 

UU-63 1577 

O-480 636 

S-132 682 

(■WW-2) 1617* 

(HH) 1079* 

(HH) 1079* 

DD-191 960 

J-1211 340 

K-288 375 

J-1221 340 

H-3-0 287 

DD-30 959 

I/-313 413 

(CC) 910* 

Dr)-443 962 

00-623 1030 

O-90 533 

GO-747 1031 

S-496 685 

UU-65 1577 

M-329 456,495 

M-21 454,468 

J-1078 339 

00-664 1029 

J-612 335 

KK-164 1248 

GO-223 1026 

J-195 332 

S-698 687 

P-202 670 

0-59 247,266 

GG-1360 1035 

I-43-a 309 

J-864 337 

J-884 337 

J-379 334 

(CC) 910* 

D-9 141,146 

N-242 501 

K-239 375 

B-49 69 

MM-31-a 1328 

PP-74 1419 

MM-31 1297 

XX-215 1656 

00-541 1029 

00-739 1030 

GG-1063 1033 

A-199 28 

F-102 216,232 

P-78-a 230 

J-180 332 

E-U4 178 

DD-249 961 
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SUellblne  Cr.,  Ga 

Shell  Bluff  Cr.,  Ga 

Shell  Cr.,  Fla 

Shell  Cr.,Nebr 

Shell  Cr.,N.  Dak 

Shell  CT.,Wyo 

Shell  Isld.B.,  La 

Shell  Isld.  Pass,  la 

Shell  B.,  Minn 

Shellstone  Cr.,  Ga 

Shelter  Cove,  Cal 

Shelter  Cove  Cr.,  Cal 

Shelter  Cr.,  Kans 

Shelter  Isld.   Sound,   N. 

T 

Shelter  E.,N.C 

ShemB.,  S.  C 

Shenandoah  B.,  Va.  and 

W.Va 

Shenango  B.,  Ohio  and 

Shencii  Cr.,  Ohio 

Sheridan  Ft 

Sherman  Cr.,  N.  T 

Sherman  Cr.,  Pa 

Sherman  Bun,  Pa 

Shetucket  B.,  Conn 

Sheyenne  B.,N.Dak 

Shiawassee  B.,  Mich 

Shingle  Cr.,  Mlim 

Shingle  Cr.,  Va 

Shlnnecock  B.,  N.  T 

Shlnnecock  Canal,  N.  T.. 

Ship  Isld.  H.,  Miss 

Ship  Isld.  H.,  Miss.,  to 

Gullport 

Ship  Isld.  Pass,  Miss 

Ship  Isld.  to  Mississippi 

City  H.,  Miss 

Shlpland 

Shlpman  Cr.,  Cal 

Shlppen  Cr.,  Md 

Shipping  Cr.,  Md 

Ship  Shoal  Lalet,  Ta 

Shipyard  Cr.,  Md 

Shipyard  Cr.,  S.  C 

Shipyard  Cr.,  Va 

Shipyard  B.,  S.  C ...... 

Shirley  Gut,  Mass :. 

Shirtpond  Cove,  Md 

Shoal  Cr.,  Ala 

Shoal  Cr.,  Ala.  and  Tenn. 
Shoal  Cr.,Ga 

Shoal  Cr.,Md 

Shoal  Cr.,  Mo 

Shoal  Cr.,  Tenn 

Shoal  H.,  N.J 

Shoal  H.,  N.  J.,  Sandy 
Hoo&B 

Shoalwater  B.  to  Colum- 
bia B.,  Oreg 

Shoalwater  B.,  Wash 

Shoalwater   B.   and   B., 

Wash 

Shoatman  Cr.,  Mo 

Shoe  Cr.,  S.  Dak 

Shoe  Heel  Swamp,  S.  C. 

andN.C 

Shokokon  Slough 

Sholderbone  Cr.,  Ga 

Shonganunda  Cr.,  Kans. 

Shonkln  Bar 

Shonklu  Cr.,  Mont 

Shooters  Isld.  Chan.,  N. 

T.andN.J 

Shooters    Isld.    (channel 

north  ol) '. 

Short  Cove,  Md 

Shorter 

Shorter.,  Ala 
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O-506 536 

O-206 534 

P-261 571 

GG-966 1032 

GG-403 1028 

GG-696 1030 

S-324 683 

S-657 686 

KK-IU 1248 

O-340 535 

TT-131-a 1668 

TT-155 1556 

GG-1346 1035 

r-34 215 

M-310 456 

N-207 600,523 

K-90-a. 373,389 

rF-40 1003 

DD-416 962 

(WW-2) 1617* 

E-27 177 

J-897 337 

J-885 337 

D-14 141 

KK-186 1248 

PP-69 1419 

PP-69-a 1438 

KE-135 1248 

L-167 412 

P-51 215 

F-39 215 

E-86 671 

E-87 672 

Er-86 646,671 

E-86-a 671 

(HH) 1079* 

TT-159 .1556 

J-460... 334 

J-406 334 

lr-48 411 

J-474 334 

J-491 334 

N-206 523 

]>123 412 

N-206 500,523 

B-112 70 

J-62 331 

AA-51 848 

AA-215 -.850 

0-23 533 

O-208 634 

0-285 635 

J-259 333 

GG-143 1026 

GG-192 1026 

AA-187 849 

G-46..i 263 

G-46 247 

XX-2-a 1657 

WW-69 1662 

XX-2 1655 

XX-9 1657 

GG-150 1026 

GG-309 1027 

N-37 499 

(HH) 1079* 

0-281 635 

GG-1390 1036 

(GG-2) 1039* 

GG-663 1029 

0-22 247 

G-27 253 

G-27-d 256 

J-496 334 

(CO) 910* 

AA-54 848 
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Shorter.,  Ky DD-75 959 

Short  Cr.,  Mont GG-644 1030 

Shorter.,  N.C M-108 465 

Shorts  Cr.,Md J-1202 340 

Shoshone  B.,  Wyo GG-682 1030 

Shrader  Branch,  Fa J-686 336 

Shreveport,  La.,  and  Jef- 
ferson, Tex.  (waterway).  T-18-a 729 

Shreveport,  Bed  B X-28-e 801 

Shrewsbury  B.,  N.  J G-48 247,264 

Shrewsbury    B.,    N.    J., 

South  Branch G-53 247 

Shunk  Cr.,  Mich PP-6. 1419 

Sianal  Cove,  Md J-473 334 

Sibley (GG-2) 1039* 

Sibley,  Mo (GG-2) 1037* 


YY-167. 
.  YY-171. 

W-53.. 


, 1686 

1039* 

464 

1593 

.1593,1608 

340 

, 1027 

1027 

, 959 

........960 

647 

1248 

1025 


SibugayB.,P.I.. 

Sicogon  B.,  P.  I 

Siegneurs  Bea«h 

Silas  Cr., N.C 

Siletz  B.,  Oreg 

Siletz  B.,  Oreg VV-54. 

SUleryB.,Md J-1184 

SUver Cr., Iowa GG-252.. 

GG-287.. 
Silver  Cr.,Ky DD-13... 

DD-174. . 

SUver  Cr.,  La B-98-t... 

Silver  Cr.,  Minn KK-129.. 

Silver  Cr.,  Mo GG-91... 

GG-122 1026 

Silver  Cr.,  Nebr GG-1117 1033 

GG-1134 1034 

GG-1138 1034 

Sliver  Cr.,  N.  T EE-10 1493,1501 

Sliver  Cr.,  S.  Dsik GG-332 1027 

GG-348 1027 

Silver  Cr.,  Wyo GG-918 1032 

Silver  Bun,  Md J-1015 338 

Silversmith  Cr.,  Fla ;  P-81 669 

Silverspring,  Ga 0-334 635 

Silver  Springs  Bun,  Fla...  P-40 569 

Stmmesport (HH) 1079* 

Stmms  Bayou,  Tex U-23 735 

SimmsCr.,  La S-32 681 

Simons  Ditch,  Md J-162 332 

Simpsons  Branch,  Mo GG-40 1025 

Sinclalrs  Cr.,  N.  C. M-68 454 

Sindangan  B.,  F.  I YY-172 1686 

Sinepuxent  B.,  Md 1-80 327 

SinepuxentB.,  Va 1-80 299 

Singletons  Cut,  Ga 0-325 635 

Sing  Sing  Cr.,  N.  T J-663 336 

Sinking  Cr.,  Mo GG-101 1025 

Sinking  Cr.,  Term AA-140 849 

Sinking  Cr.,  Va EE-104 984 

Sinnemahoning  Cr.,  Fa. .  J-775 336 

Sioux  City (GG-2) 1039* 

Sioux  City,  Iowa (GG-2) 1037* 

Sioux  City,  Iowa  (above), 

Missouri  B GG-2-j 1054 

Sioux  City,  Iowa  (above), 
Missouri  B.  (removing 

obstructions) GG-2-k 1058 

Sioux    City    (mouth    of 

Missouri  B.  to) GG-2-g 1048 

Sioux  City  Beach (GG-2) 1039* 

Sioux  Ci^  to  mouth  of 

Missouri  B GG-2-li 1048 

SiouxPt (GG-2) 1039* 

Sioux  B.,  S.  Dak GG-Z74-1) 1060 

SlpaIayB.,P.I YY-131 1686 

SIpieys  Cr.,  Va K-275 375 

Sippo  Cr.,  Ohio DD-382 962 

Sipsey  Pork,  Ala E-32 646 

SipseyB.,Ala E-33 646,662 

SipucoB.,P.I YY-170 1686 

Sisklwit  B.,  Mich Llr-66 1265 

SiskiwltB.,Wls LL-28 1265 

Sisklwit  B.,  Wis LL-29 1285 

Sister  Isld (CO) 910* 

Sister  Lake,  La S-470 685 

Sisters (CC) 910P* 

Sisters  Cr.,  Fla P-11 669 

SistersvUle,  W.  Va (CC) 910* 

Sluslaw  B.  and  Bar,  Oreg.  VV-36 1604 

Sluslaw  B.,  Oreg VV-36 1604 


[Seep.  1695] 


FINDING   LIST,   RIVEES  AND  HAEBOES. 


1775 


SizlunieCr^Ala 

SlxMUeCr.,Fla 

Sixmlle  Ct.,  Iowa 

SlxMUeCr.,Ky 

Six  Mile  Ci.,  La 

Six  Mile  Ci.,IU:ont 

SlxMUeCr.,S.C 

Sixmlle  Lake,  Iia 

Six  Mile  Bun,  Pa 

Six  Buns  Cr^  N.  C 

Sixteen  Mile  Cr.,  Mont.... 
SIxteemnUe  Ct.,  W.  Va... . 

Sixtli  Baplds 

Skagit  B.,  Wasb 

Skagit  B.,  Wash 

Skagit  B.,  Wash.,  North 

Fork 

SkamokawaCr 

Skamokawa  Cr.,  Wash... 

SkamokawaB 

Skanee,  Mich 

Skeleton  Cr.,  Md 

Skeppemawin  Cr.,  Oreg.. 
Skldaway  Narrows,  Ga. . . 

Skldaway  B.,  Ga 

Skiacr.,ya 

SkUlet  Fork,  111 

SkUllngs  B.,  Me 

Skinners  Slough..'. 

SklpamonCr 

Sklpanon  Cr.,  Oreg 

Sklpanon  B.,  Oreg 

Skip  Jack  B.,  La 

Skippers  Narrows,  Ga 

Sklpton  Cr.,  Md 

Skokomlsh  B.,  Wash.... . 

Skull  Cr.,  La 

Skull  Cr.,  Mont 

Skull  Cr.,  Nel)r 

Skull  Fork,  Ohio 

Skunk  Cr.,  Iowa 

Skunk  Cr.,  Mont 

Skunk  B 

Skunk  B.,  Iowa 

Skunk  B.,  Minn 

Skwentua  B.,  Alaska 

Skykomlsh  B.,  Wash 

Slab  Fork,  W.  Va 

Slacks  Branch,  Mo 

Slades  Cr.,  N.  C 

SladesvUle,  N.  C,  to  Fun- 
go  B.  (waterway) 

Slanu  B.,  Alaska 

Slash  Cr.,  Va 

Slate  Cr.,Va 

Slate  Cr.,  W.  Va 

Slaughter  Cr.,  Md 

Slaughterhouse  Dam 

Slaughter  House  Bun, 
Md 

Slaughters  Bar 

Sleepy  Branch,  Mo 

Sleepy  Cr.,  N.  C 

Slick  Bock  Cr.,  Tenn.  and 
N.C 

Sllmlsld 

Slocums  Cr.,  N.  C 

Sloop  Chan.,  Va 

Slough  Landing 

Slough  (The),  Cal 

Small  Ft.  H.,  Me 

Smith  Branch,  Nebr.  and 
Wyo 

Smith  Cove,  Conn 

Smith  Cove,  Md 

Smith  Cr.,Md 

Smith  Cr.,  Mo 

Smith  Cr.,  Mont 

Smith  Cr.,  S.  Dak 

Smith  Cr.,Va 

Smithers  Cr.,  W.  Va 

Smith  Isld.  Inlet,  Va 
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AA-214 850 

P-21 669 

P-75 569 

P-305 571 

GG-278 1027 

DD-6 959 

S-821 688 

GG-S32 1029 

N-124 600 

S-613 686 

J-819 337 

M-314 466 

JJ-531 1029 

EE-64 983 

OVW-2) 1617* 

XX-91 1655 

XX-92 1656,1673 

XX-62-a 1664 

XX-96 1665 

(WW-2) 1617* 

WW-eS 1615 

WW-68-a 1652 

LI^49 1265 

J-270 333 

WW-3 1615 

0-99 633,648 

0-113 534 

0-96 533. 

L-111 412 

BB-37 891 

A-49 27 

(HH) 1079* 

(WW-2) 1617* 

WW-3 1615 

WW-3-a 1640 

S-319 683 

0-157 534 

J-385 334,355 

XX-55 1655 

S-44 681 

GG-660 1029 

GG-1116 1033 

DD-364 962 

GG-288 1027 

GG-468 1028 

(HH) 1079* 

JJ-67 1234 

KK-73 1247 

XX-160 1666 

XX-82 1655 

EE-33. 983 

GG-90 1025 

M-45 454,460 

M:-43-a 460 

XX-141 1656 

E-193 374 

DD-278 961 

BE-159 984 

J-230 332,348 

(WW-2) 1617* 

J-1098 339 

(WW-2) 1617* 

GG-1417 1036 

M-248 466 

AA-98 849 

(HH) 1079* 

M-188 465 

L-20 411 

(HH) 1079* 

TT-108 1556 

A-244 29 

GG-1075 1033 

D-18 141 

J-239 332 

3r-1107 .-..339 

K-62 373,387 

GC3-17 1025 

GG-209 1026 

GG-746 1030 

GG-368 1028 

L-199 412 

EE-126 984 

L-66 411 


Smith  Lake,  Ga 

Smlthland  H.,  Ky.,  Cum- 
berland B 

Smlthland,  Ky 

Smith  Ft.  Shoal 

Smith  B.  and  tributaries 
(no  names),  Cal 

Smith  B.,  Mont 

Smith  B.,  Oreg 

Smiths  Bar 

Smiths  Branch,  Mo 

Smiths  Canal,  Cal 

Smiths  Cove,  Me 

Smiths  Cr.,  Fla 

Smiths  Cr.,  Mo 

Smiths  Cr.,lV.  J 

Smiths  Cr.,  N.  C 

Smiths  Isld 

Smiths  Ft 

Smiths  B.,  Cal.  (mouth). 

Smithtown  B.,  N.  T 

Smlthtown  H;,  N.  T 

Smoky  Hill  B.,  Colo,  and 

Smoky'Hui'E.rKanis.V.".'. ". 

Smoot  Cr.,  Ky 

Smoots  Chute 

Smutty  Nose  Isld.,  Me 

Smyrna  Cr.,  N.  C 

Smyrna  B.,  Del 

Snag  Isld 

Snake  Cr.,  Fla 

Snake  Cr.,  Mont 

Snake  Cr.,  Pa.  and  N.  T. . 
Snake  Cr.,  S.  Dak 

Snake  Cr.,  Tenn 

Snake  Ft 

Snake  B.,  Alaska 

Snake  B.,  Minn 

Snake  B.,  Nebr 

Snake  B.,  North  Fork,  S. 

Dak 

Snake  B.,  Oreg.,  Wash., 

and  Idaho 

Snake  B.,  S.  Dak 

Snake  B.,  South  Fork, 
S.Dak 

Snake  B.  (upper),  Idaho 
(Huntington  Br.  and 
Seven  Devils  mining 
district) 

Snake  B.,  Wash,  (above 
Lewlston) 

Snake  Swamp,  S.  C 

Snarepole  Gut,  Md ... 

Snatch  Cr.,  S.Dak 

Shells  Bayou,  Fla 

Snlabar  Cr.,  Mo 

Snipe  Cr.,  Mont 

Snodgrass  Slough,  Cal . . . 

Snoqualmie  B.,  Wash 

Snohomish  B.,  Wash 

Snow  Cr.,  Ga 

Snow  Cr.,  La 

Snow  Cr.,  Mo 

Snylsid 

Sny  Levee 

SoapCr.,  Ga 

Soap  Cr.,  Mont 

Soapstone  Branch,  Md. . . 
SobosH.,P,B 


Page. 
0-243 635 

AA-239-a 878 

(CO) 910* 

(WW-2) 1617* 

TT-208 1656 

GG-546 1029 

VV-34 1593 

CHH) 1079* 

GG-27 1025 

tJU-39 1577 

A-96 27 

P-98 569 

GG-76 1025 

G-34 247 

M-46 454 

M-135 455 

M-157 455,467 

M-307 466 

(HHJ 1079* 

(WW-2) 1617* 

TT-208 1673 

F-18 215 

F-18 215 

r-18-a 220 

GG-1320 1035 

GG-1276-a 1062 

DD-139 960 

(HH) 1079* 

A-291-a 65 

M-242 456 

1-63 299,318 

(WW-2) 1617* 

P-162 570 

P-184 670 

GG-450 1028 

GG-483 1028 

GG-567 1029 

J-6S2 336 

GG-362 1028 

GG-854 1031 

AA-31 848 

(Ga-2) 1039* 

X:X-244 1657 

KK-61 1247 

KK-68 1247 

KK-202 1248 

KK-61 1263 

GG-923 1032 

GG-326 1027 

(WW-2) 1617* 

VV-84 1593 

W-84 1611 

VV-84-b 1611 

G(J-325 1027 

GG-327 1027 

W-84-C 1611 

W-84-a 1611 

N-234 600 

J-149 332 

GG-349 1027 

P-292 571 

GG-1421 1036 

GG-538 1029 

UU-51 1677 

XX-81 1665 

XX-62-a 1664 

XX-80 1655 

XX-62-a 1664 

XX-80 1673 

0-222 534 

S-28 681 

GG-146 1026 

(HH) 1079* 

(HH) 1079* 

O-40 633 

GG-701 1030 

J-U09 339 

YY-8 1685 
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Socastee  Ci.,  S.  C 

Soddy  Cr.,  Tcun 

SodKun.Md 

Sohom  Cr.,  Tenn 

Soldier  Cr.,S.  Dak... 

Soldier  S.,  Iowa 

Sol  Due  B.,  Wasb 

Solitude  Cr.,  Md 

Solomon  B.,  Kans . . . 
Solomons  Bayou,  La 
Solomons  Cr.,  IT.  J. .  . 
Solo  Slougb,  Wash. . 

Somerset  Cr.,  Md 

Somes  Sound,  Me. .. 

SomoB.,  Wis 

Sones  Cr.,  Mo 

Sonoma  Cr.,  Cal 

Sonoma  Slougb,  Cal 

SonoraCJbiute 

SoquelB.,  Cal 

Sorrel  Bayou,  La 

Sorsogon,  P.I 

Souhegan  B.,  X.  H 

Sounds,    N.    C,    Dismal 

Swamp  Canal  and 

Sounds,  N^.  C,  Norfolk, 

Va.,  to 

Soutb  Altamalia  B.,  Ga.. 
South  and  Nortb  Dakota^ 

Minnesota  line 

South  Anna  B.,  Va 

South  Base  Cr.,  Fla 

Souths.,  Cal 

South  B.,  Me 

South  B.,  Mass 

South  B.,  Mich 

South  B.,N.T 

South  Beaver  Cr.,  S.  Dak. 
South  Big  Sandy  Fond, 

N.T 

South  Branch,  Dry  Cr., 

S.Dak 

South  Branch,  Fla 

South  Branch,  Ga 

South  Branch,  Lone  Tree 

Cr.,  S.Dak 

South  Branch,  Md 

South  Branch,  Md.  and 

Pa 
South'  Branch,"  Mlik  E.", 

Mont 

South  Branch,  Minn 

South  Branch,  Pa 


South  Branch,  Shrews- 
bury B.,If.  J 

South  Branch,  W.  Va 

South  Bristol  H.,  Me 

South  Brunswick  E.,  Ga. 

South  Chan.,  Ga 

South  Chan.,  Mass 

South  Chestue  Cr.,  Tenn. 

South  Cr.,  Fla 

SouthCr.,  N.  C 

South  Cross  Cr.,  Tenn. .. 

Southeast  Cr.,  Md 

South  East  H.,  Me 

Southeast  Pass 

Southeast  Pass,  La 

Southeast  E.,  Md 

South  Edlsto  to  Ashepoo 

B.,    Mosquito    Cr.,    S. 

C 

South  End  Cr.,  Ga 

Southern   Baltimore   H., 

Md 

Southern  Branch,  Va 

Southern  H.,  Me 

South  Fork,  Alaska 

South  Fork,  Colo 

South  Fork,  Cumber- 
land B.,  Ky.  and  Tenn.. 

South  Fork,  Holston  B., 
Tenn.  2ind  Va 
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N-7 499,504 

AA-1S3 849 

J-954 338 

AA-120 849 

Ga-372 1028 

GG-261 1027 

XX-35 1665 

J-339 333 

GG-1323 1035 

S-306 683 

G-67 247 

•WW-53 1615 

J-90 331 

A-64 27 

KK-13 1247 

GG-1464 1036 

TT-117 1567 

TT-117 1556 

(GG-2) 1039* 

TT-10 1555 

S-604..... 686 

S-611 686 

YY-96 1686 

B-37 69 

I.-173-0 438 

I^173-m 437 

0-412 636 

KK-189 1248 

K-313 375 

0-627 537 

TT-176 1556 

A-98 27 

B-128 70 

LL-56 1265 

E-102 178 

GG-290 1027 

ER-54 1493 

GG-343 1027 

P-129 570 

0-419 536 

GG-345 1027 

J-1143 , 339 

J-1018 338 

GG-445 1028 

JJ-67 1234 

J-617 335 

J-631 335 

J-851 337 

G-63 247 

K:-46-d 379 

A-188 28 

A-188-a 47 

0-453 536 

0-82 533 

B-122 70 

AA-71 848 

P-279 571 

M-102 455,464 

AA-242 850 

J-443 334 

A-84 27 

(HH) 1079* 

S-218 683 

J-443 358 

N-243 527 

0-212 634 

J-1101 339 

L-177 412 

A-129 28 

XX-177 1656 

XX-226 1657 

00-1097 1033 

AA-276 850 

AA-132 849 


South  Fork,  Hughes  E., 

W.Va 

South  Fork,  Kentucky  B. 

South  Fork,  Md 

South  Fork,  Minn 

South  Fork,  Mo 

South  Fork,  Mokelumne 

E.,Cal 

South  Fork,  Mont 

South  Fork,  Nebr 

South  Fork,  N.  C 

South  Fork,  N.  Dak 

South  Fork,  Ohio 

SouthFork,Pa 

South  Fork,  Pound  E., 

Va 
South  'Fork  E.,'  Ky.'  'and 

Tenn 

South  Fork  E.,  Tenn 

South  Fork,  Saluda  B., 
S.C 

South  Fork,  Snake  B.,  S. 
Dak 

South  Fork,  S.  Dak 

South  Fork,  S.  Dak.  and 

Wyo 

South  Fork,  W.  Va 

South  Fork,  Wyo 

South  Harps  well.  Me 

South  Haven  H.,  Mich.... 

South  Haven,  Mich 

South  Hero  Islds.,  Vt 

South   Jupiter   Narrows, 

Fla 

South  Lake,  N.  C 

South  Loup  E.,  Nebr 

South  Mills  to  Beaulort, 

N.  C.  (waterway  via) 

South     Milwaukee     H., 

Wis ' 

South  Mouse  Cr.,  Tenn. . 
South  New  Port  E.,  Ga. . . 

Southold  H.,  N.  T 

South  Omaha 

South  Oyster  B.,  N.  T 

South  Pass 

South  Pass,  La 

South  Pass,  Wash 

South   Platte   B.,    Nebr. 

and  Colo 

South  Pond,  N.  T 

Southport 

Southport  Canal,  Fla 

Southport  H.,  Conn 

Southport   (see  Kenosha 

H.,  Wis.). 

South  B 

South  E.,Ga 

South  E.,  Iowa 

South  E.,Md 

South  B.,  Mass 

South  B.,  Mo 

South  B.,  N.J 

South  E.,N.C 

South  Santee  E.,  S.  C 

South  Slough,  Oreg 

South  Stillwater 

South   Table   Cr.,   Nebr. 

and  Kans 

South  Thomaston,  Me. . . 
South    Tobesotkee    Cr., 

Ga 

South  Towallga  Cr.,  Ga. . 
Southwest  Br.,  N.  C 
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EE-181 984 

Dr)-25 959 

DD-4-a 963 

J-24 331 

JJ-58 1234 

JJ-80 ..1234 

UU-46 1577 

GG-498 1026 

GG-515 1029 

GG-967 1032 

GG-1137 1034 

EE-98 983 

GG-784 1031 

DD-427 962 

DD-482 963 

J-599 336 

DD-259 961 

AA-239 878 

AA-7 848 

AA-10 848 

N-181 500 

GG-327 1027 

GG-797 1031 

GG-812 1031 

GG-S94 1032 

GG-838 1031 

DD-314 961 

GG-731 1030 

GG-839 1031 

A-254-a 52 

00-13 1382 

00-13 1377 

E-79 203 

P-135 670 

M-15 454 

GG-976 1032 

M-258-b 479 

MM;-35-a 1338 

AA-70 848 

0-191 534 

F-35 215,224 

(GG-2) 1039* 

r-66 215 

(HH) 1079* 

S-228 683 

XX-88 1655 

GG-1077 1033 

EE-52 1493 

(HH) 1079* 

P-241 571 

D-76 141,167 

(HH) 1079* 

0-226 534 

0-234 534 

JJ-72 1234 

J-1243 340,369 

K 373 

B-104 70 

B-157 70 

JJ-77 1234 

G-39 247,260 

M-213 455 

M:-316... 456 

M-102 464 

N-200 600 

VV-17 1693 

W-3S 1593 

(HH) 1079* 

GG-U49 1034 

A-148 28 

0-378 636 

O-370 535 

iI-302 456 


[Seep.  1695] 
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K-3M 375 

L-96 412 

P-286 571 

M-215 455 

S-414 684 

S-425 684 

P-142 570 

A-55 27 

A-93 27 

S-419 684 

(HH) 1079* 

S-240 6S3 

S-716 687 

(HH) 1079* 

K-125 374 

PP-66 1419 

J-1237 340 

TT-164 1556 

S-109 682 

S-650 686 

(HH) 1079* 

S-311. 683 

E^19 646 

E-71 177 

P-307 571 

0-465 536 

N-64 499 

GGi-834 1031 

N-140 500 

(HH) 1079* 

J-33S 333 

J-369 333 

AA-254 860 

DD-365 962 

r-53 215 

J-942 338 

DD-312 961 

B-10 69 

1^309 413 

0-53 633 

0-2-e 545 

KK-14 1247 

LL-12 1265 

LI^12 1269 

(WW-2) 1617* 

XX-107 1676 

XX-107 1656 

S-351 684 

TT-77 1555 

M-279 456 

GG-995 1032 

JJ-13 1234 

NN-11 1349 

GG-1121 1033 

S-277 683 

J-234 333 

J-1042 ,....338 

TT-93 1555 

J-626 335 

AA-39 848 

AA-42 848 

AA-46 848 

0-129....- 634 

GG-1185 1034 

GG-1212 1034 

GG-1220 1034 

GG-1325 1035 

GG-1400 1036 

S-39.. 681 

K-33 373 

B-190 70 

JJ-34 1234 

Ga-552 1029 

GG-725 1030 

GG-942 1032 

GG-981 1032 

6G-1266 1034 


30462°— H.  Doc.  740,  63-2 il2 


Southwest  Branch,  Va . . . 

Southwest  Chan.,  Tam- 
pa B.,Fla 

Southwest  Cr.,  N.  C 

Southwestern  JLoulsiana 
Canal,  La 

Southwest  Fork,  Fla 

South  West  H.,  Me 

Southwest  Louisiana  Ca^ 

nal 

Southwest  Pass 

Southwest  Pass,  La 

Southwood 

South  Teocomico  B.,  Va. 
Sou-West     Coning     Cr., 

Mich 

SpaCr.,  Md 

Spanish  Cr.,  Cal 

Spanish  Lake,  La 

Spanish  Pass.  ^ 

Spanish  Pass,  La 

Spanish  R.,  Ala 

Sparldll  Or.,  N.  T 

Sparlonan  B.,  Fia 

Sparkmans  Cr.,  Ga 

Sparrow  Swamp,  S.  C 

Spear  Fish  Cr.,  S.  Dak... . 

Spears  Cr.,  S.  C 

Spechts  Ferry 

Spencer  Cr.,  Md 

Spencer  Cr.,  Tenu 

Spencer  Fork,  Ohio 

SpeonkB.,  N.T 

Spesutic  Narrows,  Md 

Spice  Cr^W.Va 

Splekett  B.,  Mass.  and 
N.H 

Spikes  Cr.,  N.  C 

Spirit  Cr.,Ga 

Spirit  Isld.,  to  crossing  of 
the  Charleston  &  Sar- 
vannali  By.,  Savannah 
B.,Ga 

Spirit  B.,  Wis 

Split  Bock  B.,  Minn 

Split  Bock  B.,  Minn,  (hay 
at  mouth) 

Spokane  B 

Spokane  E.,  Wash 

Spokane  B.,  Wash,  and 
Idaho 

Spoonbill  B.,  La 

Spoonbill  Cr.,  Cal 

Spooners  Cr.,  N.  C 

Spoonhill  Cr.,  Nebr 

Spoon  B.,  Ill 

Spring  Branch  Cr.,  Xebr. 

Spring  Branch,  La 

Spring  Branch,  Md 

Spring    Branch    Slough, 

Cal 

Spring  Brook,  Fa 

Spring  Cr.,  Ala 

Spring  Cr.,  Ga 

Spring  Cr.,  Kans 


Spring  Cr.,  La — 
Spring  Cr.,Md... 
Spring  Cr.,  Mass . 
Spring  Cr.,  Minn, 
Spring  Cr.,  Mont. 

Spring  Cr.,  Nebr.. 


Spring  Cr.,  N.  T 

Spring  Cr.,  N.  C 

Sprhig  Cr.,  N.  Dak 

Spring  Cr.,  Pa 

Spring  Cr.,  S.  Dak 

Spring  Cr.,  Tenn 

Spring  Cr.,  W.  Va 

Spring  Cr.,  Wyo 

Spring  Fork,  Ohio 

Spring  GuUey  Cr.,  S.  C 
Spring  Hill  Cr.,  Mass . . 
Spring  Lake,  Ga 


Spring  or  Hermaphrodite 
Cr.,S.Dak 

Spring  B.,  Ark.  and  Mo . . 

Spring  B.,  Okla.,  Kans., 
and  Mo 

Spring  Bun,  Pa 

Springs  Cr.,  Nebr 

Spring  Warrior  Cr.,  Fla... 

Spruce  Cr.,  Fla 

Spruce  Cr.,  Pa 

Spruce  Bun,  Pa 

Spunk  Br,,  Minn . .  .■ 

SpurwinkR.,  Me 

Spuytcn  Duyvll  Cr.,N.Y. 

Squabble  Cr.,  Ky 

Squam  B.,  Mass 

Squam  B.,  Mass.  (canal). 

SoLUam  B.,  N.  H 

Square  Butte  Cr.,  N.  Dak. 

Squan  B.,  N.  J 

Square  Cr.,  Mo 

Squaw  Cr.,  Ment 

Squaw  Cr.,  Nebr 

Squaw    Cr.,    Nebr.    and 

Kans 

Squaw  Cr.,  N.  Dak 

Squaw  Cr.,  S.  Dak 

Squirrel  Cr.,  La 

Stack  Isld 

Stag  Cc,  Kans 

Stage  Cr.,  S.  Dak 

Stage  H.,  Mass 

Stage  Isld.  B.,  Me 

Stag  Isld 

Stake  Shoals 

Stamford  H.,  Conn 

Stamp  Cr.,  Tenn 

Standing  Stone  Cr.,  W. 
Va 

Standing  Stone  Fork, 
Ohio -■ 

Stanislaus  B.,  Cal 

Stansbury  Cr.,  Md 

Stanton  Towhead 

Stanwood  H.,  Wash 

Star  Landing 

Starling  Cr.,  Va 

Starruca  Cr.,  Pa 

Starved  to  Death  Cr., 
Mont 

Starve  Isld.  Beet,  Lake 
Brie 

Staten  Isld.  and  N.  J. 
(channel  between) 

Staten  Isld.  Ice  breaker. 
New  York  H.,  N.  Y 

Staten  Isld.,  N.  T.,  and 
State  ot  New  Jersey 
(channel  between) 

Staten  Isld.,  N.  T.,  Prin- 
cess B 

Staten  Isld.,  N.  T.,  Prhi- 
cess  B.  (breakwater) 

Staten  Isld.  Sound,  Ar- 
thur KUl 
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F-92 216,231 

M-142 455 

UG-398 1028 

J-828 337 

J-838 337 

GG-356 1027 

GG-843 1031 

AA-127 849 

AA-256 850 

EE-162 9S4 

GG-698 1030 

GG-999..'. 1032 

GG-1023 1033 

DD-470 962 

N-95 499 

B-181.... 70 

O-300 535 

0-343 535 

0-393 636 

0-396 536 

0-489 536 

GG-387 1028 

Y-33 818 

Y-11 818 

J-791 337 

GG-989 1032 

Q-2 611 

P-103 670 

J-866 337 

J-841 337 

KK-122 1248 

A-266 29 

E-26 177 

DD-68 959 

B-68 69 

B-86 69 

B-29 69 

GG-773 1031 

G-60 266 

GG-242 1027 

GG-600 1029 

G(}-719 1030 

GG-1122 1033 

GG-1145 1034 

GG-749 1031 

GG-851 1031 

S-35 681 

(HH) 1079* 

GG-1362 1035 

GG-381 1028 

B-217 70,103 

B-218 70,103 

A-217 28 

(HH) 1079* 

(GG-2) 1039* 

D-92 141,171 

AA-85 848 

EE-179 984 

DD-3b8 962 

UU-33 1577,1684 

J-1069 339 

(HH) 1079* 

XX-S6 1655 

(HH) 1079* 

J-6 331 

J-655 ,...336 

GG-646 1030 

QQ-15-b 1467 

(J-27 253 

I'-105-p 242 

G-27-0 255 

G-26 247 

G-26 253 

G-27 253 
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State  Boad  Fork,  Ky 

Station  Camp  Cr.,  Tenn. 

Station  Camp,  Ky 

Staunton  K.,  Va 

Staunton  R.,  Va.  (Brook 
Neat  to  moutb  of  Fig 
B.) 

Staunton  B.,  Va.  (Ban- 
dolpli  Station  to  Brook 
Neal) 

Stave  Isld.  H.,  me 

Steale  Bayou 

Steamboat  Cr.,  S..Dak. . . 

Steamboat  Cr.,  Va 

Steamboat  Slougb 

Steamboat  Slough,  Cal... 

Steamboat  Slough, 
Wash 

Steele  Bayou,  Miss 

Steer  Or.,  Left  Fork,  W. 
ya 

steer  Cr.,  W.  Va 

Stehekln  B.,  Wash 

StelllEicoom  Cr.,  Wash 

Stelllacoom,  Wash 

Stelnhatchee  B.,  Fla 

Steins  Cr.,  Mo 

Stekoa  Cr.,  S.  C 

SteUa 

Stenuner  Bun,  Md 

Sterling  Bun,  Fa 

Stembergen  Slough,  Cal. 

Sterrltt  Cr.,  S.  C 

Steuben  H.,  Me 

Steubenvllle 

Steubenville,  Ohio 

Stevens  Cr.,  Fla 

Stevens  Cr.,  Mo 

Stevens  Cr.,  S.  C 

Stevensons  Bayou 

Stewart  Cr.,  Cal 

Stewart  Cr.,  W.  Va 

Stewarts 

Stick  Lodge  Cr.,  Mont 

Stiklne  B.,  Alaska 

StUagnamlsh  B.,  Wash... 

Still  Lake,  Ga 

StUl  Pond  Cr.,  Md 

Still  Fond  H.,  Md 

Still  Fond,  Md 

Stillwater 

Stillwater  B.,  Mont 

Stillwell  Cr.,  W.  Va 

Stinking  Bayou,  La 

Stinking  E.,  Wyo 

Stinett  Cr.,  Ky 

Stlnson  Cr.,  Mo 

Stirling 

Stirrup  Bun,  Md 

Stockbrldge  H.,  Fox  B., 

Wis 

Stockholm 

Stock  Isld.  Chan.,  Fla 

Stockport  Cr.,  N.  T 

Stocks  Cr.,Va 

Stockton  Chan.,  Cal 

Stockton  Cr.,  Tenn 

Stockton  H.,  Me 

Stocktons  Branch,  Mo. . . 
Stone  Coal  Cr.,  W.  Va. . . . 
Stone  Cr.,  Ga 

Stone  Cr.,  Ohio 

Stone  Cr.,  Fa 

Stone  Cr.,Va 

Stone  Haven  H.,  Wis 

Stonehouse  Cove,  Md 

Stone  House  Cr.,  Fla 

Stone  House  Cr.,  Kans. . . 
Stone  Mountain  Cr.,  Ga 
Stone  B.,  Tenn 

Stones  Cr.,  N.  C 

Stone  Slough 

Stoney  Cr.,  Md 
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DD-2(H 960 

AA-305 860 

DD-21 959 

L-367 414,447 

L-367-C 448 

L-367-a 447 

L-367-b 447 

A-45 27 

(HH) 1079* 

GG-382 1028 

L-195 412 

(WW-2) 1617* 

UU-61 1577 

■WW-62 1615 

XX-8S 1655 

X-25..., 785,794 

EE-166 ■ 984 

EE-164 984 

XX-118 1656 

XX-66 1665 

XX-65 1655 

P-365 572 

GG-1523 1037 

0-18 633 

(HH) 1079* 

(WW-2) 1617* 

J-1072 339 

J-787 337 

TT-23 1555 

N-8 499 

A-37 27 

(CC) 910* 

I)D-335 961 

P-325 571 

GG-1441 1036 

0-9 533 

(HH) 1079* 

TT-141 1556 

EE-172 984 

(HH) 1079* 

GG-604 1029 

XX-123 1656 

XX-89 1665 

XX-62-a 1664 

0-493 536 

J-508 334,369 

J-608 359 

1-506 334 

(HH) 1079* 

GG-670 1030 

EE-185 -.984 

S-47 681 

GG-fl80 1030 

DD-76 959 

GG-65 1025 

(HH) 1079* 

J-930 338 

MM-21-0 1316 

fHH) 1079* 

P-198 670 

E-48 177 

K-256 375 

UU-36 1577 

AA-87 849 

A-108 28,40 

GG-97.. 1025 

EE-31 983 

0-345 635 

0-347 535 

DD-391 962 

J-587 335 

EE-105 984 

MM-31-b 1331 

J-1154 339 

F-105 670 

GG-1203 1034 

0-359 635 

AA-253 860 

AA-239 878 

M-303 466 

(HH) 1079* 

J-1166 339 


Stoney  Cr.,  Fa 

Stoney  Lake  to  Lake 
Michigan,  Mich 

Stoney  B.,  Alaska 

Stonlngton  H.,  Conn 

Stonlngton  H.,  Me 

Stono  B.,  near  Charles- 
ton, S.C 

Stono B.,  S.C 

Stony  Brook  H.,  Includ- 
ing Forpolse  Chan.,  N. 
T 

Stony  Brook,  Mass 

Stony  Cr.,  Conn 

Stony  Cr.,Ky 

Stony  Cr.,  Mich 

Stony  Cr.,  Minn 

Stony  Cr.,N.T 

Stony  Cr.,  Fa 

Stony  Cr.  E.,  Conn 

Stony  Cr.,Va 

Stony  Fork,  Ky 

Stony  Fork,  Fa 

Stony  Bun  Cr.,  S.  C 

Stony  Bun,  Md 

Stony  Bun,  Minn 

Stop  Landing 

Stove  or  Cherry  Cr.,  S. 

Dak 

Stow  Cr.,  N.  J 

Straight  Cr.,  Kans 

Straight  Cr.,  W.  Va 

Straight  Bipple 

Straight  R.,  Minn 

Straits  ot  Juan  de  Fuca, 

Wash 

Straits    of    Juan    Fuca, 

Wash 

Straits      of      Mackinac, 

Mich 

Strange  Cr.,  W.  Va 

Strate  Cr.,  N.  C 

Straubs  Bend 

Strawberry  B.,  Ark 

Stray  Branch,  Ky 

Streeter  Cr.,  Va 

Strickland  B.,  Fla 

String  Cr.,  Mo 

Strong  or  Gulon  Cr.,  N. 
T 

Stuart  Slough,  Wash 

Stuarts  Cr.,  Va 

Stubbs  Ferry 

Stnbbs  Ferry,  Mont, 
(canyon  next  below), 
Missouri  B 

Stuck  E.,  Wash 

StumpCr.,  N.  J 

Stump  Fass,  Fla 

Stumpy  Bayou,  La 

Stumpy  Cr.,  N.  C 

Stupplng  Gum  Cut,  Ga. . 

Sturgeon  B.  and  Lake 
Michigan  Canal  and 
Harbor  ol  Befuge,  Wis. . 

Sturgeon    B.    and   Lake 

Michigan  Canal,  Wis . . . 
Sturgeon    B.    and   Lake 

Michigan    Canal,    Wis. 

(care  and  operation) 

Sturgeon  B.  Canal,  Wis . . 
Sturgeon  B.  Canal,  Wis. 

(harbor  of  refuge) 

Sturgeon  Cr.,  Ga 

Sturgeon  Cr.,  Ky 

Sturgeon  Cr.,  Va 

Sturgeon  Lake,  Dreg 

Sturgeon  Lake  Outlet 

Sturgeon  B.,  Mich 

Sturgis  Cr.,  Md 

StuttsCr.,  Va 


Page. 
J-596 335 

00-39-b 1400 

XX-X74 1656 

D-2 141,143 

A-87 ..27 

N-216-b 525 

N-216 500,525 

F-20 215,221 

B-43 ..69 

D-52 141 

DD-8 959 

PP-122 1420 

EK-123 1248 

E-45 177 

BE-56 1493 

FF-25 1003 

D-52 155 

Ir-316 413 

DD-125 960 

J-7S7 336 

N-93 499 

J-552. 335 

J-1092 339 

J-llSl 339 

KK-152 1248 

KK-156 ...1248 

(HH) 1079* 

GG-818 1031 

1-39 299 

GG-1222 1034 

6G-1243 1034 

EE-178 984 

(CC) 910* 

EK-llO 1248 

XX-39-a 1663 

XX-39 1655 

00-64 1377 

PP-24 1419 

EE-142 984 

L-228 413 

(GG-2) 1039* 

Y-35 818 

DD-113 960 

L-171 412 

P-102 660 

GG-1450 1036 

E-« 177 

XX-8 1655 

L-185 412 

(GG-2) 1039* 

GG-2-1 1059 

XX-69 1655 

G-41 247 

P-268 571 

S-S27 685 

1^301 413 

O-408 536 

MM-24 1317 

MM-24-C 1319 

MM:-24-a 1317 

MM-24-d 1320 

MM-24 1297 

MM-24-b 1318 

0-399 536 

DD-24 969 

K-233 375 

WW-29 1615 

(WW-2) 1617* 

LIM5 1265 

PP-37 1419 

J-32 331 

K-252 375 


[See  p.  1695] 
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Stuyvesant  H.,  N.  T 

Styx  Cr.,  Ohio 

StyxB.,Fla 

Sable  B.,P.I 

Sucarnoochee     B.,     Ala. 

and  Miss 

Suck  Cr.,  Tenn 

Sucker  Brancli,  Md 

Sucker  Iiake,  nunn.  and 

Canada 

Sudbury  B.,  Mass 

SueCr.,  Md 

Suey  Cr.,  Tenn 

SuezB.,  Wasb 

Sugar  Cr.,  Ga 

Sugar  Cr.,  Ky 

Sugar  Cr.,  La 

Sugar  CrM  Mo 


Sugar  Cr.,  Ohio 

Sugar  Cr.,  Pa 

Sugar  Bun,  Fa 

Sugar  Tree  Branch,  Mo.. 
Sugar  Tree  Fork,  Ohio . . . 
Suislaw  B.,  North  Fork, 

Oreg 

Suislaw  B.,  Oreg 

Sulsun  B.,  Cal 

Sulsun  Chan.,  Cal 

Sulsun  Cr.,  Cal 

Sulsun  Cut-oa,  Cal 

Sulsun  Slough,  Cal 

Sullna 

Sniina  (The  Danube) 

Sullivan  Branch,  Md 

Sullivan  Cove,  Md 

Sullivan  Cr.,  Kans 

Sullivan  Falls  H.,  Me 

Sullivan  B.,  Me 

Sulphur  Cr.,  Kans 

Sulphur  Cr.,  Ky 

Sulphur  Cr.,  Mo 

Sulphur  Cr.,  S.  Dak 

Sulphur  Cr.,  Tenn 

Sulphur  Cr.,  Wyo 

Sulphur  B.,  Tex.  and 
Ark 

Sulphur  Springs 

Sulu  Archipelago,  P.  I 

Sumac  Pond,  Md 

Summit  Pt 

Sumpawanus    Inlet,    N. 

T..., 

Sunbnry  Chan.,  Ga 

Sunbury  Cr.,  Ga 

Suncook  B.,  N.  H 

Sun  Cr.,  Mass 

Sunday  Cr.,  Mont 

Sunflsh  Cr.,  Ohio 

Sunflower  Landing 

Sunflower,  Miss 

Sunken  Isid.  Cr.,  Md 

Sunnyside 

Sunrise  B.,  Minn 

Sun  B.,  Mont 

Sunshine  B.,  Alaska 

Superior  City  H.,  Wis. 
(entrance  to  Bay  of  Su- 
perior)  

Superior  B.,  Minn 

Superior  B.,  Wis 

Superior,  Minn,  and  Wis. 

(see  Duluth-Superior). 
Surgalnsville  Cr.,  Tenn. . . 

Surlago,  P.  I 

Surveyors  Cr.,  Fla 

Suseol  Cr.,  Cal 
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E-48-a 198 

DD-387 962 

P-38 569 

YY-101 1686 

R-40 646,663 

AA-189 849 

J-1147 339 

KK-236 1249 

B-46 69 

J-1064 339 

AA-EO 848 

XX-3S 1655 

0-298 535 

DD-11 959 

S-824 688 

GG-100 1025 

GG-124 1026 

0(3-1415 1036 

G(}-1419 1036 

GG-1474 1036 

GG-1506 1036 

DD-389 962 

DD-476 962 

J-6S5 336 

J-690 336 

J-870 337 

GG-111 1026 

DD-359 962 

W-40 1593 

VV-36 1593 

W-37 1593 

TT-66 1555 

VV-4 1577 

TT-82 1564 

TT-S2 1564 

TT-82 1555 

TT-91 1555 

(HH) 1079* 

(HH) 1079* 

J-128 332 

J-1218 340 

GG-1238 1034 

A^8 34 

A-48 27 

GG-1264 1035 

AA-291 850 

GG-113 1026 

GG-825 1031 

AA-23 848 

G<J-1009 1033 

T-6 717 

T-16 729 

(HH) 1079* 

YY-181 1686 

J-98 331 

(■WW-2) 1618* 

F-63 215,228 

0-176 534 

0-178 534 

B-23 69 

B-135 70 

G(}-640 ,1030 

DD-338 961 

DD-480 962 

(HH) 1079* 

(HH) 1079* 

J-1229 340 

(HH) 1079* 

kK-62 1247 

GG-494 1029 

XX-165 1666 

LL-18-a 1271 

LIy-18-6 1275 

LI^18-c 1274 

LL-18-d 1274 

AA-138 849 

YY-153 1686 

P-224 570 

TT-109 1556 


Susitna  B.,  Alaska 

Susquehanna  B.  (above 
and  below  Havre  de 
Grace,  Md.) 

Susquehanna  B.,  Md 

Susquehanna  B.,  Md. 
and  Pa 

Susquehanna  B.,  Pa. 
(below  Northumber- 
land)  

Susquehanna  B.,  Pa. 
(North  Branch  of) 

Susquehanna  B.,  Pa. 
(West  Branch) 

Sutterlee  Cr.,  Pa 

Sutter  Slough,  Cal 

Sutton  Cr.,  N.  C 

Suwanee  B.,  Fla 

Suwanee  Sound,  Fla 

Suwanoochee  B.,  Fla 

Svenson  Slough,  Oreg 

Svenson  Slough 

S waderick  Cr.,  Md 

Swamp  B.,  Minn 

Swan  Cr.,  Ala 

Swan  Cr.,  Lake  St.  Clair, 

Mich 

Swan  Cr.,  Md 


Swan  Cr.,  Mich 


Swan  Cr.,  Minn 

SwanCr.,  N.  C 

Swan  Cr.,  N.  Dak 

Swan  Cr.,  Ohio 

Swan  Cr.,  S.  Dak 

Swan  Isid 

Swan  Isid.,  Me.  (channel 

west  of) 

Swan  Lake,  Ga - 

Swan  Pond,  Md 

Swan    Quarter    B.-Deep 

B.,  N.  C.  (waterway) 

Swan  Quarter  B.,  N.  C 

Swan  B.,  Mich 

Swan  B.,  Minn 

Swansboro,  N.  C,  to  New 
B.  (waterway) 

Swansboro  to  New  B., 
N.  C.  (Inland  water- 
way)  

SwansCr.,  N.  C 

Swanson  Cr.,  Md 

Swanton  H.,  Vt 

Swash  (The),  Va 

Swatard  Cr.,  Fa 

Swatora  Cr.,  Fa 

Sweathouse  Branch,  Md. 

Swede  Cr.,  Kans 

Sweeney  Cr.,  Mont 

Sweeneys  Cut,  Ga 

Sweet  B.  Lake,  La 

Sweet  Briar  Cr.,  N.  Dak... 

Sweet  Grass  Cr.,  Mont . . . 

Sweet  Lake,  La 

Sweet  Springs  Cr.,  Mo 

Sweet  Swamp,  S.  C 

Sweet  Water  Cr.,  Ga 

Sweetwater  Cr.,  Tenn 

Sweetwater  E.,  Wyo 

Swift  Cr.,Ga 

Swift  Cr.,N.C 

Swift  Cr.,Va 

SwittLake,  Ga 

Swift  Slough 

Swimming  Gut,  Md 

Swimming  B.,  N.  J 

Swinomlsh       Slough, 

Wash 

Sword  Bayou,  La 


Page. 
XX-151 1656 

J-566-a 362 

J-556 335 

J-556 362 

J-556-e 364 

J-556-b 364 

J-666-d 364 

J-648 336 

UU-60 1577 

L-288 413 

L-344 414 

P-355 571,607 

P-350 571 

P-358 572 

WW-ll 1615 

(WW-2) 1618* 

J-978 338 

KK-109 1248 

AA-207.- 850 

PP-100 1451 

J-501 334 

J-517 335 

J-939 338 

J-1164 339 

00-16 1377 

PP-70 1419 

PP-100 1420 

PP-121 1420 

KK-107 1248 

M-12 454 

GG-400 1028 

QQ-6 1461 

GG-380 1028 

(■WW-2) 1618* 

A-227 29 

0-241 534 

J-163 332 

M-37 454,459 

M-34 454 

PP-44 1419 

EE-SS 1248 

EE-118 1248 

M-286 456 

M-286 482 

M-143 455 

E-26 373 

E-123 178,210 

L-16 411 

J-591 335 

J-583 335 

J-994 338 

GG-1265 1035 

GG-711 1030 

O-308 535 

S-495 685 

GG-775 1031 

GG-658 1030 

S-783 688 

GG-123 1026 

N-39 499 

0-57 533 

0-63 533 

AA-89 849 

GCM004 1033 

0-255 535 

M-86 454 

M-170 455,467 

L-151 412 

0-388 536 

(HH) 1079* 

J-167 332 

G-52 247 

XX-99 1656,1674 

S-491 685 
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Sycamore  Chain (HH) 1079* 

Sycamore  Cr.,  Tenn AA-165 849 

AA-310 850 

Sycamore  Cr.,  W.  Va EE-138 984 

Sycamore  Landing (HH) 1079* 


Page. 

Sycamore  Slough,  Cal....  tnj-47 1677 

Sylvia  de  Grasse (WW-2) 1618* 

Symmes  Cr.,  Ohio I)D-360 961 

Symonds  Cr.,  N.  C Ir-283 413 

Syracuse (DC) 910* 


Tahbs  Cr.,  Va.. 


TaboCr.,  Mo 

Tacloban,  P.  I 

Tacoma  H.,  Wash 

Tagbllaran,  P.I 

Tahuyah  R.,  Wash 

Talblksok  B.,  Alaska 

Takeetna  R.,  Alaska 

Takotna  B.,  Alaska 

Taku  B.,  Alaska 

Tallahatchie      B.      from 

mouth  ol  Coldwater  R. 

to  BatesvUle,  Itllss 

Tallahatchie  B.,  Miss 


Tallapoosa  B.,  Ala.  and 

Ga 

Tallisheek  Cr.,  La 

TallulahB.,  Ga 

TallysCr.,  La 

Tamarack  B.,  Minn 

Tampa  B.  and  Old  Tam- 
pa B.,  Fla.  (channel 
between) 

Tampa  B.,  Fla 

Tampa  B.,  Fla.  (north 
channel) 

Tampa  B.,  Fla.  (south- 
west channel) 

Tampa  H.,  Fla 

Xanana  B.,  Alaska 

TanaB.,  Alaska 

Tangascootack  Cr.,  Pa. . . 

Tangier  H.,Va 

Tangier  Isld.,  Va 

Tangier  Sound,  Md 

Tangier  Sound,  Va 

Tangipahoa  R.,  La 

Tanner  Cr.,Md 

Tanner  Cr.,  W.  Va 

Tanners  Branch,  Del 

Tanners  Cr.,  Ind 

Tanners  Cr.,  Va 

Tanon  Strait,  P.  I 

Tanyard  Cove,  Md 

Taquamenon  B.,  Mich. .. 
Taquamenon  B.,  Mich. . . 

TarB.,  Md 

Tatboro  to  Bocky  Mount, 

N.C 

Tar  Cove,  Md 


K-167 374 

K-266 375 

]j-95 412 

GG-1424 1036 

YY-115 1686 

XX-67 1665,1669 

YY-151 1686 

XX-69 1666 

XX-189 1656 

XX-166 1666 

XX-180 1656 

XX-124 1656 


X-lO-d 791 

X-10 785,789 

X-lO-a 789 

X-IO-C 791 

Q-50 611,635 

E-98-y 647 

O-20 533 

K-9S-1 647 

KK-67 1247 

KK-204 1248 


P-288-e 599 

P-2S8 671,696 

P-288-a 596 


P-287. 


.571 


TarCr.,Md 

Tar  Cr.,  N.C 

Tarentum,  Pa 

TarkUlCr.,Va.... 
TarkllnCr.,  N.  C. 


Tarpaulin  Cove  (harbor 
of  reluge),  Naushon 
Isld.,  Mass 

Tarpaulin  Cove,  Naushon 
Isld.,  Mass 

Tarpon  Basin,  Fla 

Tarrant  Cr.,  Va 

Tar  B.  (above  Washing- 
ton, N.C.) 

TarB.,  N.C 

Tar  R.  (Tarboro  to  Bocky 

Mount),N.C 

Tarryall  Cr.,  Colo 

Tarry  Cr.,Va 

Tarry  town  H.,  N.  T 


P-286 571 

P-306 571 

XX-194 1666 

XX-131 1656 

J-823 337 

J-45-a 341 

J-45-a 342 

J-45 331 

J-46-a 342 

S-29 681,691 

E-47 373 

EE-174 984 

J-287 333 

DD^94 963 

1^202 412 

YY-124 1686 

YY-128 1686 

J-1161 339 

LI^9 1265 

LL-60 1265 

J-222. 332 

M-66-6 463 

J-1173 339 

J-1186 340 

J-331 333 

M-161 455 

FP-20 1015 

1^81 411 

M-48 454 

M-63 464 

M-161 465 


C-24., 


C-24 107 

P-171 670 

L-200 412 

M-66 454 

M-66-b 461 

M-66-0 461 

M-66-e 463 

GG-1094 1033 

L-384 414 

E-30 177,196 


TaBun,  Va 

Tascarora  Cr.,  Fa 

Tatems  Cr.,  Va. : 

TatcsCr.,  Ky 

Tatondux  B.,  Alaska 

Taunton  and  Weymouth 

Canal,  Mass 

Tatuiton  B.,  Mass 

Tavern  Cr.,  Md 

Tavern  Cr.,  Mo 

Tavernler  Cr.,  Fla 

Tawas  City  H.,  Mich 

Tawas  B.,  Mich 

Tayabas  B.,  P.  I 

Taylor  Cr.,  Nebr 

Taylor  Cr.,Va 


Taylor  Isld 

Taylor  Pond,  N.  C 

Taylor  Sands 

Taylors  Bottom 

Taylors  Branch,  La 

Taylors  Branch,  Mo 

Taylors  Cr.,  N.  C 

TaylorSlough,Cal 

Taylors  Pass,  La.  j 

Taylorsville 

TayTayB.,  P.I 

Tazlina  B.,  Alaska 

Tchetuncte  B 

Tcbetun  cte  B.,  La 

Tchoupitoulas       Bayou, 

La 

Tchula  CabawtaB.,Mlss. 

Tchula  Lake,  Miss 

TcagueCr.,  Md 

Teal  Slough,  Cal 

Tebay  B.,  Alaska 

Tebo  Cr.,  Mo 

Teche  Bayou,  La 


Teche  Bayou,  La.  (canal 
connecting  with  Grand 
Lake  at  Charenton,  La.) 

Tecumseh  Cr.,  Kans 

Tedius  Cr.,  Md 

TeepeeotaPt 

Teets  Cr.,  Va 

Teikell  R.,  Alaska 

Tellalr  MUl  Cr.,  Ga 

Telllco  B.,  Tenn 

Tenants  H.,  Me 

Tenean  Cr.,  Mass 

Ten  Mile  Cr.,  Ga 

Ten  Mile  Cr.,  La 


Tenmile  Cr.,  Pa 

TenmUe  Cr.,  W.  Va 

Tenmile  Rapids 

Ten  Mile  B.,  Cal 

Tennessee  and  Alabama 
Bs.  (canal  to  connect) . . 

Tennessee  and  Altamaha 
Rs.  (canal  to  connect) . . 

Tennessee  and  Coosa  Bs. 
(canal  to  connect) 

Tennessee  Isld 

Tennessee  R 

Tennessee  R.  (above  and 
below  Chattamooga) 

Tennessee  R.(above  Chat- 
tanooga)   

Tennessee  R.(belaw  Chat- 
tanooga)  

Tennessee  R.(below  River- 
ton) 

Tennessee  K.  (branch  ol). 
Big  Bear  Cr.,  Miss 

Tennessee  B.  (Chatta- 
nooga to  Biverton) 


K-308 375 

J-640 335 

1^192 412 

DD-14 969 

XX-207 1656 

C-70-a 125 

C-69 107,123 

J-603 334 

GG-1619 1037 

P-182 679 

PP-66 1419 

PP-56 1419 

YY-9S 16£6 

GG-962 1032 

K-178 374 

K-211 374 

(HH) 1079* 

L-335 413 

(■WW-2) 1618* 

(CC)... 910* 

8^27 681 

GG-3 1025 

M-255 456 

UU-9 1577 

S-225 683 

(CO) 910* 

YY-141 1686 

XX-145 1656 

S-20 6S1 

S-20 689 

S-130 682 

K-81 646 

X-6 785,788. 

J-68 331 

TT-51 1555 

XX-129 1656 

GG-1466 1035 

S-642 686,705 

S-642-a 705 


S-642-b 707 

GG-1392 1036 

J-172 :.332 

(HH) 1079* 

L-385 414 

XX-147 1666 

0-56 633 

AA-94 849 

A-162 28 

B-133 70' 

0-147 534 

O-406 636 

S-820 688 

T-2-X 717 

FF-7 1003 

EE-13 9S3 

(WW-2) 1618* 

TT-161 1566 

AA-lS-i .....86» 


AA-18-j.., 
AA-18-li. 

[8§:::::: 


.910* 
.910* 


AA-18-a 8S& 

AA-18-e 864 

AA-18-b 858: 

AA-18-C 861 

AA-34 869 

AA-18-d 862; 


I  See  p.  1603] 
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Tennessee  R.,  Col1>ert 
Shoals  Canal  (operat- 
ing and  care) 

Tennessee  R.  (communi- 
cation wltb,  liy  way  ot 
Big  Bear  Cr.) 

Tennessee  B.,  Ky.,  Tenn., 
Ala.,  and  Miss 

Tennessee  B.  (Faducab, 
Ky.) 

Tennessee  B.,  Tenn., 
Muscle  Sboals  Canal 
(operating  and  care) 

Tennessee  R.  ("Transpor- 
tation Routes  to  Sea- 
board")  

Tennlon  Slough,  Cal 

Tennessee,  Savannah, 
and  Hiwassee  Bs.,  Ga. 
and  Tenn.  (canal  con- 
necting the  headwaters) 

Tensas 

Tensas  Basin 

Tensas  Bayou,  JUa 

Tensas  R.,  La 

Tensaw  R.,  Ala 

Tenthouse  Cr.,  Md 

Terra  Ceia  B.,  Fla 

Terra  Ceia  Cut-oS,  Fla. . . . 

Terrapin  or  Box  Elder  Cr., 
Colo 

Terrapin  Sand  Cove,  Md. 

Terre  au  Boeufs  Bayou, 
La 

Terre  Bayou,  La 

Terrebonne  B.,  La 

Terrebonne  Bayou,  La 

Terre  Haute,  Ind 

Terry  Cr.,Ga 

Terrys  Cr.,La 

Tessier-Bourgeoise 

Tester  Lake,  Ga 

Tcte  Bayou,  La 

Tete  Bois  Bayou,  La 

Teton  R.,  Mont 

Texas  City  H.,  Tex 

Texas  City  to  Galveston 
H.,  Tex.  (channel) 

Texas  (coast  ot).  Inland 
waterway  (West  Galves- 
ton B.  to  Rio  Grande 
B.) 

Texas  Rapids 

Texas  Bun,  Fa 

Texas  waterways 

Texas  waterways  (hya- 
cinth removal) 

Thames  R.,  Conn 

Thebes,  HI 

Thibbetts  Br.,  Minn 

Thlbodaux  Canal,  La 

Thief  R.,  Minn 

Thimble  Shoals,  Va 

Third  Cr.,N.C 

Third  Mine  Branch,  Md. . 

Third  Rapids 

Third  R.,Mhin 

Third  R.,  N.J 

Thirteen  Mile  Cr.,  Mont. . 
Thirteenmile  Cr.,  W.  Va. . 

Tliirty  Mile  Cr.,  Mont 

Thirty  Mile  Cr.,  N.  Dak. . . 

Thomas  Bayou,  La 

Thomas  Branch,  Mo 

Thomas  Cr.,  Ga 

Thomas  Cr.,  Va 

Thomas  Landing 

Thomas  Run,  Md 

Thomaston  H.,  Me 

Thomaston  H.,  Me., 

Georges  B 

Thomaston    to    Warren, 

St.  Georges  B.,  Me 

Thompson  Cr.,  Md 

Thompsons  Branch,  Mo. 

Thompsons  Cr.,  Kans 

Thompsons  Cr.,  La 


Page. 
AA-18-f 867 

R-23-C 653 

AA-18 848,855 

BB-4 891 

AA-18-g 867 

AA-18-k 869 

TT-46 1555 

0-2j" 547 

(HH) 1079* 

(HH) 1079* 

S-601 686 

X-30 785,805 

X-30-b 806 

11-13 646 

J-1274 340 

P-300 571 

P-301 571 

GG-1108 1033 

J-184 332 

S-182 682 

S-359 684 

S-443 685 

S-445 685,700 

BB-23 898 

0-438 536 

S-41 681 

(HH) 1079* 

0-492 536 

S-641 686 

S-800 688 

GG-491 1029 

U-29 735 

U-29-a 746 

U-38 756 

(WW-2) 1618* 

J-762. 336 

U-2 735 

P-l-b-e 572 

U-2-a 735 

D-U 141,146 

(HH) 1079* 

KK-66 1247 

S-472. 685 

KK-200 1248 

L-173-d 433 

N-54 499 

J-1011 338 

(WW-2) 1618* 

kK-91 1248 

G-19 247 

GG-632 1030 

EE-155 984 

GG-436 1028 

GG-783 1031 

S-530 685 

GG-1439 1036 

0-249 535 

K:-271 375 

(HH) 1079* 

J-931 338 

A-165 28 

A-165-a 46 

A-155 45 

J-404 334 

GG-94 1025. 

GG-1356 1035 

S-247 683 


Thompsons  Cr.,  Xebr 

Thompsons  Cr.,  S.  C 

Thompsons  Cr.,  S.  Pak. . 

Thompsons  Isld 

Thorns  Cove,  Md 

Thorns  Cr.,  Va 

Thomsons     Fork,     Iowa 

and  Mo 

Thorgesoa  Canal,  La 

Thomapple  B.,  Mich 

Thomapple  B.,  Wis 

Thornton  Branch,  Md 

Thornton  Cr.,  Ky 

Thornton  Mill  Cr.,  Mo.... 

Thorotare  Cr.,  Md 

Thoroughfare,  N.  C 

Thoroughfare,  Va 

Thoroughfare  B.,  N.  C. . . . 

Thoroughfare  Cr.,  S.  C. . . 

Thorouglifare  (The),  Va.. 


Thousand  Isld 

Thousand  Isld.  Fark,  N. 
T 

Three  Bayou,  La 

Three  Bros 

Three  Cr.,  Sf.  C 

Three  Cr.,  Va 

Three  Crs.,  S.  C 

Three  Forks,  Mont 

Three  Forks  to  Great 
Falls,  Mont.,  Missouri 
R 

Three  HUl  Cr.,  Va 

ThreemUe  Cr.,  Ala 

Three  Mile  Cr.,  Colo 

Three  Mile  Cr.,  Kans 

Three  Mile  Cr.,  Ky 

ThreemUe  H.,  N.  T 

ThreemUe  Isld 

ThreemUe  Rapids 

Three  MUe  B.,  Mass 

Three  MUe  E.,  N.  T 

Three  Mile  Slough,  Cal. . . 

Three  Tree  Ft 

Thunder  B.,  Mich 

Thunder  B.  E.,  Mich 

Thunderbolt  B.,  Ga 

Thunder  Cr.,  S.  Dak 

Tiber  Cr.,N.C 

Tlckfaw  B.  and  tribu- 
taries. La 

Tickf  aw  R.,  La 

Tlconderoga  R.,  N.  T 

Tidal  Canal,  Cal 

TideCr 

TideCr.,  Oreg 

Tie  Cr.,  Mont 

Tiffin  B.,  Ohio  and  Mich. 

TiftonCr.,Ga 

Tiger  Cr.,  Ga 

Tiger  Fass 

Tiger  Pass,  La 

Tiger  R.,S.C 

Tlgre  Bayou,  La 

Tigre  Lagoon,  La 

TikchikE.,  Alaska 

TUghmau  Cove,  Md 

TUghman  Cr.,  Md 

TUghman  Isld.  H.,  Md 

TUghjnan  Fond,  Md 

TUIamook   Bar   and   B., 

Oreg 

TUIamook  B.,  Oreg 

TUIamook  B.,  Oreg 

TUlers  Fork  Cr.,  S.  C 

Timbalier  B.,  La 

Timber  Cr.,  Mont 

Timber  Cr.,  S.  Dak 

Timber  Neck  Cr.,  Va 

Thnber  Bun,  Md 

Tlmbertree  Cr.,  Ky 


Page. 

GG-1293 1035 

N-57 499 

00-763 1031 

(HH) 1079* 

J-1163 339 

1^50 411 

GG-138 1026 

S-686 687 

00-27 1377 

K:K:-37 1247 

J-987 338 

DD-135 960 

GO-195 1026 

J-168 332 

I/-364 414 

K:-199 374 

K-321 375 

M-231 456 

M-231-a 472 

N-16 499 

N-22 499 

L-40 411 

1^58 411 

1^114 412 

(HH) 1079* 

EE-66 1493 

T-2-d 717 

(CO) 910* 

M-299 456 

L-321 413 

N^2 499 

(GG-2) 1039* 

GG-2-1 1059 

L-387 414 

E-45 646 

GG-1099 1033 

GG-1169 1034 

GG-1274 1035 

DD-291 961 

F-42 215,226 

(CO) 911* 

(WW-2) 1618* 

C-73 107 

F-^2 215 

UU-54 1577 

(WW-2) 1618* 

PP-49 1419 

PP-50. 1419,1433 

0-77 647 

GG-808 1031 

L-276 413 

S-51 691 

S-61 681 

E-99 178,205 

TT-58 1555 

(WW-2) 1618* 

WW-23 1615 

GG-759 1031 

QQ-7 1461 

0-148 534 

0-254 535 

(HH) 1079* 

S-308 683 

N-168 600 

S-384 684,698 

S-712 687,711 

S-709 687 

XX-166 1656 

J-434 334 

J-364 333 

J-426 334 

J-354 333,364 

J-28 331 

W-61 1608 

W-61 1593 

VV-63 1593 

N-66 499 

S-426 684 

GG-462 1028 

GG-311 1027 

K-300 375 

J-1124 339 

DD-43 959 
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Tlmmons  B.,  Ga 0-186 634 

Tlmmonstown     Brancb, 

Md J-14 331 

Tioga  B.,  Pa.  and  N.T....  J-666 336 

Tlonesta  Cr.,  Fa FF-20 1015 

FP-30 1021 

Tlonesta,  Fa Fr-20 1015 

Tlonesta  B.,  Fa FF-30 1003, 1021 

Tippecanoe  Cr.,  Ind BB-23 898 

Tippecanoe  B.,  Ind BB-33 891 

Tipton  Bun,  Fa J-867 337 

TlptonvUle (HH) 1079* 

Tlrrable  Cr.,  S.  C N-152 600 

Tittabawassee  B.,  Mich. . .  PP-fi8 1419, 1438 

TivoUB.,  Ga 0-174 ..634 

Tobacco  Cr.,  N.  Dak G6-750 1031 

Tobacco  Garden  Cr.,  N. 

Dak GG-407 1028 

Tobacco  Bun,  Md J-932 338 

Tobesofkee  Or.,  Ga 0-376 635 

Tobias  Landing,  Vt E-82 203 

ToblnH.,  Mich LL-62 1265 

Toby  Cr.,  Fa J-695 336 

ToccoaCr.,  Ga 0-21 533 

TocoCr.,  Tenn AA-95 849 

Todd  H.,  Mich LL-64 1265 

Toddsbury  Cr.,  Va K;-279 375 

ToddsCr.,  Mo GGf-210. 1026 

Toglak,  Alaska XX-167 1666 

ToIayCr.,  Cal TT-119 1656 

Toledo  H.,  Ohio QQ-3 1461 

Toledo,  Ohio,  above  Mau- 

meeB QQ-4 1464 

Tolomato  B.,  Fla P-85 i 569 

Tolong,  F.I YY-130 1686 

Tolovana  E.,  Alaska XX-205 1656 

TolsonCr.,  Md J-410 334 

TomacH.,  Conn D-90 141,171 

Tomahawk  Cr.,  Mo GG-1410 1036 

Tomahawk  B (HH) 1079* 

Tomales  B.,  Cal TT-134 1556 

Tomberllnge       Timber 

Lake,  Ga.. 0-394 536 

Tomblgbee,  Black  Wai- 
tIot,  and  WanloT  Bs., 

Ala.  and  Miss R-23 646,651 

Tomblgbee,  Black  War- 
rior, and  Warrior  Bs., 
Ala.  and  Miss,  (build- 
ing locks  and  dams) K-23-1 660 

Tomblgbee,  Black  War- 
rior, and  Warrior  Bs., 
Ala.  and  Miss.  (Inelud- 
Ing  survey  for  water 
communication  with 
the  Tennessee  by  way 

of  Big  Bear  Cr.) E-23-o 653 

Tomb&bee,  Black  War- 
rior, and  Warrior  Bs., 
Ala.  (operating  and  care 

of  locks  and  dams) Il-23-m 661 

Tomblgbee  B.,  above  Co- 
lumbus, Miss R-23-g 656 

Tomblgbee  B.,  Ala.  and 

Miss E-23 646 

Tomblgbee  B.,  below  De- 
mopolis,  Ala.  (mainly 
maintenance  and  lock 

and  dam  construction).  R-23-d 655 

Tomblgbee  B.,  Colum- 
bus   to    Walkers    Br., 

Miss E-23-h 657 

Tomblgbee  B.,  Demopd- 
11s   to   Columbus,   Ala. 

and  Miss R-23-e 655 

Tomblgbee  B.,  East  Fork, 

Miss B-34 646 

Tomblgbee  B.,  Fulton  to 

Columbus,  Miss E-23-f 656 

Tomblgbee    B.,    Walkers 

Br.  to  Fulton,  Miss R-23-i 657 

Tomblgbee    B.,    West 

Fork,  Miss 11-37 646 

Tom  Cove,  Md J-221 332 

Tom  Cr.,  Minn G(J-284 1027 

Tomhicken  Cr.,  Fa J-620 335 

Tom  Manns  cr.,  N.  C M-17 454 

Tommys  Cr.,  W.  Va BE-30 983 
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Tomoka  Cr.,  Fla P-100 569 

Tom  Faines  Slough,  Cal.  UU-18 1577 

Toms  Cr.,Ky DD-230 960 

TomsCr.,  S.  C N-144 500 

TomsB.,  X.  J I-S 299,300 

Tonawanda  Cr.,  N.  T KE-21 149S 

Tonawanda  Cr.  to  Buf- 
falo, N.  T.  (Erie  Canal)..  ER-19 149S 

Tonawanda H.,N.T EE-16-a 1509 

Tonawanda  to  Gill  Cr., 

N.T EE-15-C 1511 

Tonawanda  to  Fort  Day, 

N.T EE-15-b 1510 

TonganoxleCr.,  Kans GG-1197 1034 

Tongue  Ft (■WW-2) 1618* 

Tongue  E.,  Mont GG-713 1061 

Tongue   B.,   Mont,   and 

Wyo GG-713 1030 

Tongue  B.,  N.  Dak E;K-172 1248 

Tonslna  B.,  Alaska XX-146 1656 

Toney  Fork,  W.  Va EE-39 98S 

Tonytank  Cr.,  Md J-94 331 

Toods  Cr.,  Ga O-500 53S 

Tooleys  Cr., N.  C M-103.-... 455 

Torch  B.,  Mich LL-43 1265 

Torch  Lake,  Mich LI^4 1265 

LL-44-b 1291 

00-55-b 1411 

Toreau  Bayou,  La T-2-aa 717 

Torras (HH) 1079* 

Tortue  Bayou,  La S-724 687 

TotogaticB (HH) 1079* 

Totten  B.,  N.  Dak KK-186-a 1269 

Totuskey  B.,  Va E-191 374,401 

Toutle  B.,  Wash WW-51 1615 

Towallga  Cr.,  Ga 0-367 535 

Towaliga  B.,  Ga 0-365 535 

Towanda  Cr.,  Fa J-687 336 

Tower  Isld (HH) 1079* 

Towhead (HH) 1079* 

Towhead  Bayou,  La S-666 687 

TowlesCr.,Va K-142 374 

Town  Branch,  Mo GCr-191 1026 

Town  Brook,  Mass B-109 70 

Town  Cove,  Msiss B-210 70 

Town  Cr.,  Ala AA-40 848 

AA-55 84S 

Town  Cr.,  Beaufort  Co., 

N.C M:-70 46S 

Tovm  Cr.,  Brunswick  Co., 

N.C M-325 49S 

TownCr.,Ga 0-283, 635 

TownCr.,Md K:-42 37» 

Town  Cr.,  Miss .'  S-2S7 68» 

Town  Cr.,  near  Charles- 
ton, S.  C N-216-b 525 

Town  Cr.,  N.  C M-263 456 

M-325 456 

TownCr.,  S.C N-217 600 

Tovm  B.,  Mass B-139 70,94 

Townsend  Gut,  Me A-198 28 

Towusend  Inlet,  N.  1 1-24 299 

I-23-a ...304 

TowsonEun,  Md J-1045 33» 

Tozltna  B.,  Alaska XX-221 1657 

Trace  Br.,  Ky DD-90 95» 

Trace  Fork,  W.Va DD-326 961 

EE-55 98S 

Trade  E.,  Wis KK-50 1247 

Tradewater  Bar. (CC) 911* 

Trading  Cove,  Conn D-16 141 

Tradewater  B (CC) 911* 

Tradewater  B.,Ky BB-6 891 

TraUCr.,Ind NN-24 .1.1349 

Train  B.,  Mich LL-65 1265 

Transquaking  B.,  Md J-140 332 

Tranters  Cr.,  N.  C M-78 454 

Traps  Cr., N.C M-291 456 

Trap  (The) (CC) 911* 

TraskE.,Oreg VV-64 1593 

Traverses., Mich 00-65-a 1411 

Traverse  Bayou,  La S-124 682 

Traverse  City,  Mich 00-56 1377 

Traverse  Cove,  Md J-231 332 

Treadwells  B.,  N.  T.: E-85 177 

Treadwells  Isld.  Cr.,  Mass.  B-62 60 

Tred  Avon  B.,  Md J-323 333,353 

Tree  Slough,  Cal TT-85 1555 


[See  p.  1695] 
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Trempealeau (HH) 1079* 

Trempealeau  B.,  Wis KK-27 1247 

Trent  HaU  Cr.,  Md K-28 373 

Trenton (HH) 1079* 

Trenton  H.,  Mich PP-US 1420 

Trenton, X.  J., Lalor  St...  H-^p 287 

Trenton,  N.  J.,  to  moutli 

of  Delaware  R H-3-b 273 

Trenton,  N.  J.,  to  Plilla- 
delphla.  Fa.  (Delaware 

E.) H-3-(1 281 

Trent  B.,N.G M-138 455 

M-180 455,469 

Trepagnler  Bayou,  La S-123 682 

Tres  Falaclos  B.,  Tex TJ-53 735 

Tres  Falaclos  B.,  Tex TJ-55 735, 767 

Trlmbelle  B.,  Wis KK-45 1247 

Trinidad,  Cal TT-131-a. 1568 

Trinidad  H.,  Cal TT-187 1556, 1671 

Trinity  B.,  Tex T-10 717,725 

tr-2-b 735 

U-5-a 736 

U-13 735,739 

"  "  , 739 


.726 


,728 
,725 
,735 
,333 
333 
413 
960 
963 
337 
536 


U-12, 
Trinity   B.,    Tex.   (above 

moutli). T-lO-b. 

Trinity    B.,    Tex.    (locks 
and  dams  on,  operating 

and  care) T-lO-c. 

Trinity  B.,  Tex.  (mouth).  T-lO-a. 

U-12. .. 

Trippe  B.,  Md J-249. . . 

TrlppeCr.,  Md J-326... 

Trotman  Cr.,  N.  C lr-304... 

Troublesome  Cr.,  Ky DD-154 . 

DD-4-a 

Trough  Cr.,  Pa J-886... 

TroupsCr.,Ga 0-425.. 

Troutberg     (Troutburg), 

N.  T.  (harbor  ol  refuge).  EIl-32-b 1518 

Trout  Cr.,  Colo GG-1095 1033 

GG-1101 1033 

Trout  Cr.,Fla P-19 569 

P-76 569 

P-123 570 

Trout  Cr.,  La T-2-n 717 

Trout  Cr.,  Mont. GG-S03 1029 

Trout  Cr.,Wyo GG-699 1030 

Trout  Bun,  Pa J-745 336 

J-792 337 

J-802 337 

Troy. (CC) 911* 

Troy  Cr.,Va K-196 374 

Troy,  N.Y.,  Hudson  B....  E-28-d 196 

Trull  Brook,  Mass B-47 69 

Tualatin    (Tualltln)    B., 

Oreg ■WW-32....  1615, 1646 

Tubbys  Cove, Md J-495.; 334 

Tubmlll  Branch,  Md J-285. 333 

Tuckahoe  Cr.,  Md J-291 352 

Tuckahoe  B.,  Md J-291 333, 352 

Tuckahoe  B.,  N.  J 1-22 299 

Tuckaseegee  B.,  N.  C AA-102 849 

Tucker  Cr.,  W.  Va EE-160 984 

Tuckers  Cr.,  N.  C M-190 455 

Tuckers  Isld.,  N.  J 1-12 299, 302 

Tuckerton  Cr.,  N.  J I-IO 299, 301 

Tucuran,  P.I YY-ieS 1686 

TugalooB.,Ga 0-13 633 

Tugaloo  B.,  Ga.  and  S.  C.  0-13 547 

Tug  Fork,  Ky DD-292 ....961- 

Tug  Fork,  Ky.,  Big  Sandy 

B DD-213-d 973 

Tulare  Valley,  Cal UU-6-g 1583 

Tullalah  Cr.,  N.  C AA-lOO 849 

TuUB.,lV.  C L-248 413 

TuU  Branch,  Md J-129 332 

TuUe  Cr.,  Mont GG-420 1028 

TuUlflnny  B.,  S.  C N-263 501 

TuUocks  Fork,  Mont G  G-704 1030 

TuUy (HH) 1079* 

TuUylsId (HH) 1079* 

Tulsa,  Okla YY-2-c 820 

Tuna  B.,  P.  I YY-161 1686 

Tuna  Cr.,  Pa FF-31 1003 

Tunica (HH1 1079* 

Tunica  Bayou,  La S-291. 683 

TunkhannockCr.,Pa....  J-630 335 


Tuolumne  B.,  Cal. 
Tuppers  Cr.,  Mass 

Tuque Cr 

Tuque  Cr.,  Mo 

Turkey  Br.,  Ga 

Turkey  Br.,  Mo.... 
Turkey  Cr.,Fla.... 
Turkey  Cr.,Ga.... 
Turkey  Cr.,  Iowa.. 
Turkey  Cr.,  Kans. 

Turkey  Cr.,Ky 


Turkey  Cr.,  La 

Turkey  Cr.,  Mo..-. 


Turkey    Cr.,    Mo.    and 

Kans 

Turkey  Cr.,  Nebr 

Turkey  Cr.,  S.  C 

Turkey  Cr.,  Tenn 

Turkey  Isld 

Turkey  Quarter  Cr.,  X. 

C 

Turkey  Bldge  Cr.,  S.  Dak. 

Turkey  B 

Turkey  E.,  Iowa 

Turkey  B.,N.H 

Turley  Cr.,  Tenn 

Tumagaln  B.,  N.  C 

Turn  Bull  B.,  Fla. 

Tnmbull  Isld 

Turner  Branch,  Ky 

Turner  Cr.,  Md 

Turner  Lake,  Ga 

Turners  Bayou,  La. 

Turners  Cr.,Ga 

Turners  Cr.,  tf .  C 

Turners  Cut,  N.  C 

Turners  Isld 

Turtle  Bayou 

Turtle  Bay ou.  La 

Turtle  Bayou,  Tex 

Turtle  Cove  Chan 

Turtle  Cr.,  Kans 

Turtle  Cr.,  Jf.  Dak. 

Turtle  Cr.,  Pa 

Turtle  Gut  Inlet,  N.  J 

Turtle  H.,  Fla 

Turtle  Head  Cove,  Me 

Turtle  Lake,  La 

Turtle  B.,Ga 

Turtle  E.,  Minn 

Turtle  B.,  N.  Dak. 

Turtle  B.,  IV.  Dak.,  North 

Fork 

Turtle  B.,  N.  Dak.,  South 

Fork 

Turtle  B.,  S.  Dak 

Tnrwar  Cr.,  Cal 

Tusawhochee  Cr.,  Ga 

Tuscarawa,  Ohio 

Tuscarora  Cr.,  Bf .  Y 

TussahaCr.,  Ga 

Tuttle  Cr.,  Kans 

Twelvemile  Bayou,  La 

Twelvemilc  Cr.,  Cal 

Twelve-Mile  Cr.,  La 

Twelve  Mile  Cr.,  Mont 

Twelve  Mile  Cr.,  N.  T 

Twelve  Mile  Cr.,  S.  C 

Twelve  MUe  Cr.,  S.  Dak.. . 

Twelve  Pole  Bar 

Twelve-Pole  Cr.,  W.  Va.... 
Twelve  Pole  Cr.,  W.  Va., 

East  Fork 

Twelve-Pole  B.,  W.  Va 
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UU-32 1577,1584 

B-175 70 

(GG-2) 1039* 

GG-ll 1026 

0-75 533 

GG-148 1026 

P-121 670 

0-312 635 

GG-247 1027 

GG-1367 1035 

GG-1377 1035 

DD-66 969 

DD-128 960 

DD-243 961 

S-77 681 

S-694 686 

GG-75 1025 

GG-80 1025 

6G-160 1026 

GG-1481 1036 

GG-1496 1036 

GG-1634 1037 

GG-1406 1036 

GG-1299 1035 

N-81 499 

N-154 500 

N-188 500 

AA-152 849 

AA-230 850 

(HH) 1079* 

M-178 455 

GG-299 1027 

(HH) 1079* 

JJ-61 1234 

B-33 69 

AA-126 849 

M-219 466 

P-104 670 

(HH) 1079* 

DD-97 969 

J-511 335,359 

0-471 536 

S-577 686 

0-81 633 

M-254 456 

L-270 513,442 

(HH) 1079* 

U-5-a 736 

S-139 682 

tr-11 736,739 

U-68-b 773 

GG-1337 1036 

GG-397 1028 

J-843 337 

FF-18 1003 

1-26 299 

P-179 570 

A-134 28 

S-736 687 

0-444 636 

KK-92 1248 

KK-179 1248 

KK-180 1248 

KK-181 1248 

GG-328 1027 

TT-197 1566 

0-385 636 

DD-361 962 

J-669 336 

0-362 536 

GG-1271 1035 

T-17 717 

TT-17-b 1561 

S-59 681 

GG-434 1028 

RE-27 1493 

N-126 500 

N-193 500 

GG-338 1027 

(CO) 911* 

EB-2 983 

EE-6 983 

EE-2 984 
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Twenty-four     Mile     Cr., 

Mont 

TwcntymUe  Cr.,  Fa 

Twentymlle  Cr.,  W.  Va. .. 

Twenty-seven  Pass 

Twenty  Seven  Pass,  La. . . 

Twin  Bros 

TwlnCr 

Twin  Hollows 

Twin  Ponds,  Md 

Twin  Slougbs,  Cal 

Twin  View  Cr.,  Kans 

Twitcb  Cove,  Md 

Two  Harbors,  Minn 

Two  Islds.,  Minn 

Two  Medicine  Cr.,  Mont. . 

Two  Bs.  (East),  Minn 

TwoBs.  H.,  Wis 

Two  Bs.,  Minn 
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GG-47S 1028 

ER-5-C 1498 

EE-124 984 

(HH) 1079* 

S-208 682 

(CC) 911* 

(CC) 911* 

(HH) 1079* 

J-156 332 

TT-100 1555 

GG-1341 1035 

J-190 332 

J-190-a 348 

LL-15 1265 

LL-10 1265,1268 

GG-484 1028 

KK-84 1248 

MM-28-a 1324 

KE:-121 1248 

K:K-205 1248 


Two  Bs.,  Minn.,  Middle 
Fork 

Two  Bs.,  Minn.,  Xorth 
Fork 

Two  Bs.,  Minn.,  South 
Fork 

Two  Tail  Cr.,  S.  Dak. 

Tyaskln  Cr.,  Md 

TybeeCr.,  Ga 

TybeeB.,  Ga 

Tygart  Cr.,  W.  Va 

Tygarts  Valley  and  West 

Fork  Bs.,  W.  Va.  (junc- 
tion ot) 

Tygarts  VaUey  B.,  W.  Va.. 

TygertCr.,Ky 

Tyler  Crossing 

Tylers  Cr.,Md 

Tyronza  B.,  Ark. 

UmatUIa  Baplds 
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KK-207 1249 

E:K-208 1249 

KK-206 1249 

GG-897 1033 

J-112. 332,347 

0-89 633 

0-87 533 

EE-158 984 

FP-10. 1003 

FF-6-a 1003 

FF-12. 1003,1011 

DD-211 960 

(HH) 1079* 

J-193 332 

Y-51 818 

(■WW-2) 1618* 


V, 


Umatilla  B.,  Oreg 

ITmbagog  Lake,  Me 

Umbrella  Cr.,  Ga 

UmpquaB.,  Oreg 

Uncles  Neck  Cr.,  Va 

Ungallk  B.,  Alaska 

Unicorn  Brancb,  Md 

Union  Point 

Union  B.  B.,  Me. 

Union  B.,  Me 

Union  B.,  Wash 

Unlontown,  Ky 

Unolallk  B.,  Alaska 

Unnamed,  Ga 

Upper     Atchafalaya     B., 

La 

Upper  Broad  Cr.,  N.  C 

Upper  Chain 

Upper  Crossing  Isld 

Upper  Chloe,  Ky 

Upper  Deer  Cr.,  Mont. 

Upper  Devil  Cr.,  Ky 

Upper  Dips  Cr.,  N.  C 

Upper  Dowrey  Cr.,  N.  C. . . 

Upper  Goose  Cr.,  N.  C 

Upper  Hell  Gate,  Me 


VV-82. . . 

1593 

Upper  Jerry  Bun,  Pa 

J-795. 

337 

A-234.... 

29 

Upper  Kaw  Bend 

(GG-2).... 
DD-222. .. 

......1039* 

O-460.... 

636 

Upper  Laurel  Cr.,  Ky 

960 

VV-30... 

..1593,1603 

Upper  Lighthouse  Bayou, 

VV-32... 

1693 

La 

S-242. 

683 

L-124.... 

412 

Upper  Machodoc  Cr.,  Va. 

K-111 

...374,394 

XX-241.. 

1667 

Upper  Mississippi  B.  sys- 

J-450. 

334 

1079* 

(HH).... 

Upper  Moose  Cr.,  Pa 

J-S04 

337 

A-62 

27 

Upper  Mud  Lake,  La 

S-748. , 

687 

A-63 

27,36 

Uppernose  Cr.,  Pa 

J-S36. 

337 

XX-56... 

1665 

Upper  Sinepuxent  B.,  In- 

(CC)  

XX-240.. 

911* 

dian    B.,    and    Isle    of 

1667 

Wight  B.,  Md.  (connec- 

0-34  

533 

tion  ot) 

I-Sl-e 

328 

Upper  Sisters  Cr.,  Fla 

0-522 

637 

S-644 

686 

Upper  Spring  Cr.,  ST.  C... 

M-117 

455 

M-167.... 

465 

Upper  Teges  Cr.,  Ky 

DD-32.... 

969 

[hh)"" 

1079* 

Upper  Throughtare,  Md.. 

J-79 

343 

1079* 

Upper  Three  Buns 

0-7 

633 

DD-282. . 

961 

Upper  Tree  Bun,  Pa. 

J-798 

337 

GG-667.  . 

1030 

DD-101... 

969 

DD-169. . 

960 

Uptons  Cr.,  Ga 

0-44 

533 

M-54 

454 

0-47 

633 

M-66 

454 

UrbanaCr.,Va 

K-227 

...374,401 

M-73 

454 

Usk. 

(WW-2).. 

......1618* 

A-222.... 

28 

UssalCr.,  Cal 

.  TT-154.... 

1566 

Vacherle  Bayou,  La 

Valentine  Bayou,  La 

Valentine  Cr.,  Md 

Valley  Cr.,  Ala 

Valley  Cr.  (canal  to  con- 
nect Black  Warrior  B. 
and  Five-Mile  Cr.,  Ala., 
via) 

Valley  Cr.,  Mont 

Valley  Bun,  Pa 

Vanada  Beef 

Van  Buren,  Ark 

Vanburen  H.,  N.  T 

Vancouver 

VanCr.,Ga 

Vandemere  Cr.,  N.  C 

Van  Dyke  Cr.,  Ga 

Van  Horn  or  Pease  Cr., 
Mont 

Vassar  Cr.,  Kans 

Vaucluse, 

Vaughn  Cr.,  La 

Velasco  H 

Velasco  to  Old  Washing- 
ton (Brazos  B.,  Tex.) 

Velvet  Bock  Branch,  Md. 

Venice 

Verde  Passage,  P.  I 

Verdigris  B.,  Nebr 

Verdigris  B.,  Okla.  and 
Ark 


S-329 683 

S-396 684 

S-691 ...686 

J-1225 340 

E-27 646 

E-23-0 662 

GG-666 1030 

J-876 337 

?CC) 911* 

Y-2-0 820 

EB-7-b 1498 

(WW-2) 1618* 

0-28 633 

M-134 455 

0-185 634 

GG-648 1030 

GG-1387 1036 

(HH) 1080* 

S-261 683 

U-2-b 735 

U-40-C 763 

J-938 338 

(HH) 1080* 

YY-99 1686 

GG-932 1032 

Y-12 825 


Verdigris  B.,  Okla.  and 
Kans 

Vermilion  B 

Vermllton  B.,  La. 

Vermilion  B.,  La.,  etc.  (In- 
land waterway,  Donald- 
sonvUle,  La.,  to  Bio 
Grande,  Tex.,  via) 

Vermilion  Bayou,  La 

Vermilion  H.,  Ohio 

Vermilion  Pass 

Vermilion  Passes,  La 

Vermilion  B 

Vermilion  B.,  Ill 

Vermilion   B.,   Ind.   and 

lU 

Vermilion  B.,  La 

Vermilion  B.,  Minn 

Vermilion  B.,  Ohio 

Vermillion 

Vermillion  B.,  Kans 

Vermillion  B.,  S.  Dak 

Vernon     to     mouth     of 

Holmes  B.,  Fla 

Vernon  E.,  Ga 

Verret  Bayou,  La 

Verrette  Bayou,  La 

Vlcksburg ; 


Y-12 818 

S-716. 687 

687 

S-696-a. 709 

S-696 708 

QQ-20 1461,1472 

S-716. ..687 

S-«96. 708 

(HH) 1080* 

JJ-6. 1234 

NN-4 1349 

BB-34 891 

S-720 687 

S-696 708 

JJ-25. 1234 

KK-96 1248 

KK-228 1249 

QQ-21 1461 

GG-2 1039* 

GG-1242 1034 

GG-293 1027 

QQ-33-C 627 

O-108 533 

S-371 684 

S-390 684 

(HH) 1080* 


ISeep.  1695] 


PINDIITG   LIST,   RIVERS   AND   HARBORS. 


1785 


Page. 

Tlcksburg,  Miss 779 

Vlcksburg,  Miss.,  district.  X 783, 785 

Tlcksburg,  Miss.,  district, 

3dM.R.  C W. 781 

Tlctorla-Woodwatd     Ca- 
nal, Tex UU-23 1577 

Victory CHS) 1080* 

Vldal  Bayou,  La X-30-c 807 

Vldalla (HH) ,....1080* 

VlUage  Cr.,  Ala. E-29 646 

Village  Cr.,  Ga 0-435 536 

VUlage  Cr.,  N.  C M-176 455 

Vlllars  Bayou,  Ii2i. 8-363 684 

Vlnalliaven,Me A-116 28,40 

Vtaces  Bayou,  Tex tr-24 735 

Tlncennes    (above),    Wsi- 
basli  B.,  Ind.  and  m BB-23-c 901 


Vlnceunes    (below),    Wa- 
bash B.,  111.  and  Ind BB-23-b. 

Vlncennes,  Ind BB-23. . . 

Vincent  Bayou,  L,a S-10. 

Vincent  Cove,  Mass B-84. 


Page. 


.900 
.898 
.681 
.69 


Vineyard  Haven  H.,  Mass.  C-27 107,112 

Vineyard  Sound,  Mass. ..  C-23 107 

C-2 107,108 

Vinton  Canal,  l.a T-2-g 717 

Virgin  B,.,  Nev.,  Ariz.,  and 

Utah SS-8 1643 

Vistula  (The) (HH) 1080* 

Vtxen  Chute (HH) 1080* 

Volga  B.  (Bussla) (CC) 911* 

Volusia  Bar  (St.   Johns 

B.,Fla.) P-IO-L S81 


W. 


VFaackack  Cr.,  N.  3 G-45 247 

Wabasha. (HH) 1080* 

VFabash  and  Erie  Canal, 

Ind.  and  Ohio QQ-5 1461 

QQ-5-a 1465 

Wabash  E.,  lU.  and  Ind...  BB-23 898 

BB-23-a 898 

Wabash  B.,  III.  and  Ind., 

below  Vlncennes BB-23-b 900 

Wabash  B.,  lu.  and  Ind., 

above  Vlncennes BB-23-c 901 

Wabash  B.,  111.,  Ind.,  and 

Ohio BB-23 891 

WabashE.,Ind (CC) 911* 

Wabash    B.,    Ind.    and 

Ohio,  to  Lake  Michi- 
gan  NN-24 1371 

Wabash  B.,  Lake  Erie  to; 

Canal QQ-5-c 1465 

Wabash    B.    (lock    and 

dam,     operating     and 

care) BB-23-d 902 

Wacasassa  B.,  Pla P-347 671 

Wacasassa  R.,  Fla. P-34S 671 

Waccamaw  Cr.,  S.  C N-14 499 

Waccamaw  B.,  N.  C.  and 

S.C N-5 499,503 

Waccamaw   B.    to    Cape 

Fear  B.,  N.  C.  (water- 
way)  M-305-f 490 

Wachapreague  Inlet,  Va. .  I/-7 411 

Wacllla  B.,  Ala Q-6 611 

Waclssa  B.,  Fla Q-6 611 

Waco  to  Old  Washington, 

Brazos  B.,  Tex U^^O-e 764 

Waddlngton  H.,  N.  T RB-73 1493, 1637 

Wading  B.,  N.  J 1-16 299,302 

Wading  B.,N.T F-25 216 

Wadmeiaw  B.,  S.  C N-218 500 

Wagners  Landing <HH) 1080* 

Wagon  Hound  Or.,  Wyo. .  GG-1066 1033 

Wahoo  Cr.,  Nebr GG-1116 1033 

WahooB.,Ga 0-196 534 

Waiakea  Landing,  Hawaii  YY-74 1686 

WalaluaH.,  Hawaii YY^S 1685 

Walanae  H.,  HawaU YY-47. 1685 

Wallcane  H.,  HawaU. YY-41 1685 

Watmanalo  H.,  HawaU. . . .  YY-43 1685 

Walmea,  HawaiL YY-36 1685 

Walska  B.,  Mich PP-4 ...1419 

WakatomlkaCr.,Ohlo...  DD-419 962 

Wakenda  Cr.,  Mo GQ-154 1026 

Waketlchle  R.,  Wash XX-51 1656 

Wakruska  Cr.,  Kans GG-1394 1036 

Walburg  Cr.,  Ga 0-188 534 

Walcott  Cr.,  Pa J-683 336 

Waldeck (HH) 1080* 

Walhondtng  B.,  Ohio DD-396 962 

Walker  Bar (CC) 911* 


Walkers   Br.   to   Fulton, 

Miss.,  Tombigbee  R 

Walkers  Canal,  La 

Walkers  Isld 

Walker  Slough,  Cal 

Wallabout    Chan.,    New 

YorkH.,N.T 

Wallace  Bayou,  La 

Wallace  Cr.,Md 

Wallace  Cr.,  N.  C 

Wallace  Isld.  Chan 

Wallace  Isld.  Chan.,  Oreg. 

Wallace  Lake,  La 

Wallapa  B.  to  Columbia 

B.,Oreg 

Walla  Walla  B.,  Oreg.  and 

Wash 

Wall  Cr.,  Fla 

Walleys  Leg,  Ga 

Walllcut  B.,  Wash. 

WamsBun,Pa 

WaUsCut,S.C 

Wallula 

Walnut  Bend 

Walnut  Cr.,Ga 

Walnut  Cr.,  Kans 


Walker  Bayou,  La. T-2-co.. 

WalkerCr.,Ga 0-372... 

Walker  Cr.,Ky DD-172. 

Walker  Cr.,Va EE-86.. 

Walker  Cr.,  W.  Va EE-184. 

Walker  Bun,  Md.  and 
Pa J-1016... 

Walkers  Br.,  Miss.,  to  Co- 
lumbus, Tombigbee  B-  R-23-b.. 


Walnut  Cr.,  Mo 

Walnut  Cr.,  Nebr 

Walnut    Cr.,    Nebr.    and 

Kans 

Walnut  Cr.,  Ohio 

Walnut  Cr.,  Pa 

Walnut  Fork,  Ga. 

Walnut  R.,Ga 

Walnut  R.,  Nebr. 

Walts  Cove,  Md 

WaJuskI  B.,  Oreg 

Wambraw  Cr.,  S.  C 

WandoR.,S.  C 

Wanklnco  B.,  Mass 

Wann  Cove,  Md 

Wann  Cr.,  Tenn. 

Wans-wau-golslng  B., 
Minn,  (harbor  ot  ref- 
uge). (See  Waus-wau- 
Wrolnlng.) 
aples  Cut 

Wappasening  Cr.,  Pa.  and 
N.T 

Wapplnger  Cr.,  N.  T 

Wapplngers  Cr.,  N.  T 

Wappoo  Cut,  S.  C 

Wapslnlcon  R.,  Iowa 

Wapslplnlcon  R 

WaquaCr.,  Va 

Waquoit  B.,  Mass 

WarCr.,Ky 

Wardens  Branch,  Mo 

Wards  Cr.,  La 

Wards  Cr.,  N.  C 

Wards  Cr.,Va 


E-23-i 667 

S-125 682 

('WW-2) 1618* 

UU-35 1577 

F-105-m 241 

S-671 686 

J-210. 332 

M-293 466 

(WW-2) 1618* 

WW-18 1615 

S-670. 686 

XX-2-a 1657 

VV-83 1593 

P-335 671 

0-423 636 

WW-71 1615 

J-739 336 

0-4 ,533 

(WW-2) 1618* 

(HH) 1080* 

0-349 536 

GG-1164 1034 

GG-1194 1034 

GG-1211 1034 

GG-1235 1034 

GG-1269 1035 

GG-1476 1036 

GG-1486 1036 

GG-1123 1033 

GG-1146 1034 

DD-390 962 

DD-453 962 

RR-3 1493 

O-290 636 

0-67 633 

GG-1297 1035 

J-1174 339 

WW-8 1615 

N-199 600 

N-208 500 

N-197 518 

C-46. 107 

J-467 334 

AA-82 848 

LI/-5 1265 

(HH) 1080* 

J-649 336 

E-40 177 

E-40 198 

N-215 500,524 

JJ-64 1234 

(HH) 1080* 

L-320 413 

C-16 107 

DD-IU 960 

GG-46 1026 

S-104 682 

M-251 456 

L-166 412 
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WareCr.jN.C M-265 466 

WareliaiuH.jMass CMS 107,117 

Waieham  B.,  Mass CJ-42 107 

Warehouse  Cove,  Va K-246 376 

Warehouse  Ci.,  Md .J-406 334 

J-1255 340 

Warehouse  Cr.,  Va L-72 411 

WareB^Va. K-284 375,404 

Wares  Cfr.,  Fla. P-298 571 

Warm  Sprtaig  Cr.,  Mont. .  GG-468 1028 

Warners  Bayou,  Fla P-297 571 

Warners  Cr.,  La E^8-p 647 

Warners  Cr.,  N.  C M-64 454 

Warren  Cr.,  S.  Dak GG-837 1031 

Warren,  Pa FP-20 1016 

Warren  B.,B.  I C-80 107,125 

Warrens  Cove,  Mass B-171 70 

Warrens  Cr (WW-2) 1618* 

Warrens  Cr.,  Oreg WW-12 1615 

Warren  Spring  Cr.,  Mont.  GCf-564 1029 

Warrenton (HH) 1080* 

Warrenton,  Miss v 779 

W .781 

Warren    to    Thomaston, 

St.  Georges  B.,  Me A-155 45 

Warrior  Cr.,  Fla (1-2 611 

Warrior  B.,  Ala R-24 646 

E-23-j 668 

Warrior  B.;  Canal  from 

Birmingham,  Ala.,  to. . .  R-23-n 662 

Warrior  Bock (WW-2) 1618* 

Warrior  Bun,  Pa J-718 336 

Warrior,  Tomhlghee,  and 

Black  Warrior  Bs.,  Ala. 

and  Miss 11-23 651 

Warrior,  Tomblgbee,  and 

Black  Warrior  Bs.,  Ala. 

and     Miss,      (building 

locks  and  dams) B-23-1 660 

Warrior,  Tomblgbee,  and 

Black  Warrior  Bs.,  Ala. 

and    Miss.    (Including 

survey  (or  vrater  com- 
munication   with    the 

Tennessee   by    way    of 

Big  Bear  Cr.) R-23-c 653 

Warrior,  Tomblgbee,  and 

Black  Warrior  Bs.,  Ala. 

(operating  and  care  of 

locks  and  dams) B-23-ni 661 

Warroad  H.  and  B.,  Minn.  KK-211 1261 

Warroad  B.,  Minn K:k;-211 1249 

Warsaw (HH) 1080* 

Warsaw  Cr.,Ga O-104 633 

Warsaw  Sound,  Ga 0-86 633 

Wartrace  Cr.,  Tenn AA-296 850 

Warwick  Cr.,  N.  C Ir-303 413 

Warwick E.,Md J-264 333,351 

Warwick  B.,  Va. I/-108 412,422 

War  Women,  S.C 0-17 533 

Washburn (GG-2) 1039* 

Washburn,  Wis LL-31 1265 

Washington (GG-2) 1039* 

Washington  and  Oregon 

(dredging  plant  for) W-l-a 1594 

Washington  Bayou,  Miss.  X-26 785 

X-2S 794 

Washington,     canal     to, 

D.C.andVa K-46-h 381 

Washington  Cr.,  Kans....  GG-1399 1036 

Washington  Cr.,  Md K-29 373 

Washington,  D.  C K-46-k 382 

(HH) 1080* 

Washington,  D.   C.   (be- 
low)   K-46-b 378 

Washington,  D.  C,  dis- 
trict   K 371 

Washington  H.,  D.  C K-46-1 385 

Washington  H.,  Mich LIr-65 1265 

Washington  H.,  N.  C M-66-d 463 

Washington,  Mo (GG-2) 1037* 

Washington  N.  C.  (above). 

Tar  B         --     .........  M— 66  ... ....  464 

Washhigtoii  siotigh,'  (Dai!  UU-13 .".'.!.""!!  i577 

Washita  B.,  Okia T-16 717,728 

Washley  Cr.,  La S-33 681 

Washougal  B.,  Wash VV-101 1694 

WaspCr.iNebr GQ-1296 1035 


Waste  House  Bayou,  La. . 

WatabB.,  Minn 

Watauga  B.,  Tenn.  and 

N.C 

Watch  Hill  Cove,  B.  I 

Watch  Hill,  B.  I 

Water  Cr.,  La 

Water  Cr.,  Mont 

Wateree  Cr.,  S.  C 

Wateree  B.,  S.  C 

Waterford 

Waterf  ord,  N.  Y 

Waterhole  Cove,  Md 

Waterholes  Cr.,  S.  Dak. . . 

Watermans  Cove,  Me 

Waterproof 

Water  B.,  Mass 

Water  Bun,  Mo 

Waters  Cr.,Md 

Waters  Pt 

Waters  B.,  Mass 

Watertown,  Mississippi 
B.  (Heimepln  Canal), 
BUnolsB.  to 

Watson  Cr.,Md 

Watt  Cr.,  Tenn 

Watts  Cr.,Md 

Watts  Cr.,Va 

Wauhanna  B.,  Oreg 

Waukegan  H.,  Ill 

Waukulla  B.,  Fla 

Waiunandee  B.,  Wis 

Waupaca  B.,  Wis 

Waupeton 

Waus-wau-goining  B., 
Minn 

Waus-wau-goislng  (see 
Waus-wau-gotnlng  B., 
Minn.). 

Wave  Action  (effect  of). 
Lake  Michigan,  Mien, 
and  Wis 

Waveriy  Bend 

Waveriy  Cr.,  S.  C 

Wave  Bock 

Waxhaw  Cr.,  S.  C 

Waxia  Bayou,  La 

Wax  Lake,  La 

Wax  Pass,  La 

Wayne  City 

Weasel  Brook,  N.  J 

Weasel  Cr.,  Nebr. 

Webbers  Falls,  Okla 

Webbs  Bayou,  La 

Webbs  Cove,  Me 

Webhannet,  Me 

Webhannet  B.  (Wells  H.), 

Me 

Websters  Cr.,  Kans 

Websters  Cr.,  N.  C 

Weehawken,  N.  J 

Weeks  B.,  Ala 

Weeks  B.,  La 

Weeks  Bayou,  La 

Weeks  Canal,  La 

Weeks  Cr.,  Va 

Weems  Cr.,  Md 

Weepecket  Bock,  Buz- 
zards B.,  Mass 

Weeping  Water  Cr.,  Nebr. 
Wee  Tee  Lake,  Williams- 
burg Co.,  S.C 

Wegner  Cr.,  Mont 

WeUtvaB.,Fla 

WelkwaB.,  Fla 

Weir  E.,  Mass 

Welser  B.,  Idaho 

Wekewoochee  B.,  Fla 

WeklvaB 

WeklvaB.,  Fla 

Wekiwachee  B.,  Fla 

Welches  Cr.,  S.  C 

Welles  H.,  Midway  Isld.... 

Weilfleet  H.,  Mass 

Wellrldge  Cr.,  Md 

Wells  Cr 

Wells  Cr.,  Kans 


Page. 

Il-9S-aa 647 

K:K-124 1248 

AA-133 849 

C-105 137 

O-105 108 

S-37. 681 

GG-451 1028 

N-136 500 

N-113 500,513 

N-120 500 

(WW-2) 161S* 

E-53 177 

J-351 33S 

GG-903 1032 

A-127 28 

(HH) .....1080* 

B-97 81 

GG-18 1025 

J-1267 340 

(HH) 1080* 

B-97 69 

JJ-20-b 1236 

J-977 33S 

AA-81 848 

J-281 333 

L-106 412 

W-74 ;...1693 

MM-39 1297,1343 

Q-U 611,612 

KK-28 1247 

MM-19 1297,1315 

(HH) 1080* 

LL-4 1265 


00-1-b 1378 

(GG!-2) 1039* 

N-6 499,604 

(CC) 911* 

N-125 50O 

S-5E7 686 

S-665 687 

S-664 686 

(GG-2) 1039* 

G-18 247 

GG-919 1032 

Y-2-c 820 

S-84. 682 

A-66 27 

A-277-a 59 

A-277 29 

Ga-1215 1034 

L-256 413 

E-28-0 195 

E-9...., 646 

S-699 687 

S-700 687 

S-704 687 

£-223 374 

J-1235 340 

C-34 116 

GG-1120 1033 

N-lOl-b 613 

GG-540 1029 

P-60 583 

P-60 583 

B-146 70,95 

VV-91 1694 

P-334 671 

P-346.. 571 

P-60 569 

P-332 671 

N-245 501 

YY-85-b 1691 

B-203 70,100 

J-189 332 

(CC) 911* 

GCf-1375 1036 
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Wells  Ct.,  Mass 

Wells  Cr.,  Minn 

Wells  Cr.,  Miss 

Wells  Cr.,N.C 

Wells  Cr.,  Tenn 

Wells  H.,  Me 

Wells  Slougb,  Csil 

Wells  Spring,  Ga 

Wenatchee 

Wenatchee  R.,  Wash 

Weponrage  R.,  Conn 

Wequetequock  R.,  Conn 
West  Bassetts  Or.,  Ala. . . 

West  B.,  La 

West  Bow  Cr.,  Nebr 

West  Branch,  Md 

West  Branch,  Mont 

West  Branch,  N.  Dak 

West  Branch,  Ohio 

West  Branch,  Fa 


West  Branch,  Va 

Westbrook  H.,  Coinn 

Westbrook     H.,     Conn. 

(near    Connecticut    R. 

mouth) 

Westchester  Cr.,  N.  T 

West  Colyell  Bayou,  La. . . 
West   Cote   Blanche   B., 

La 

Westcott  Cove,  Conn 

WestCr.,Md 

West  Cr.,  Mass 

West  Cr.,  Pa 

Western  Branch,  Ljmu- 

havenR.,  Va 

Western  Branch,  Me. 

Western  Branch,  Md 

Western  Branch,  Va 

Western  rivers 

Western  Run,  Md 

WestfleldR.,  Conn 

West  Flresteel  Cr»  Si 
Dak ?..... 

West  Fork  and  Tygarts 
VaUey  Rs.,  W.  Va.  (June- 
tlonof) 

West  Fork,  Iowa 

West  Fork,  Iowa  antlMo. 

West  Fork,  ift„«-r:C 

West  Fork,  Md 

West  Fork,  Miss.,  Tom- 

bigbeeR 

West  Fork,  Mo 

West  Fork,  Mont 


West  Fork  R.,  W.  Va 

West  Fork,  S.C 

West  Fork,  S.  Dak 

West  Galveston  B.  Chan., 
Tex 

West  Galveston  B.,  Tex. . . 

West  Galveston  B.  to  Rio 
Grande  R.  (Inland  wa/- 
terway,  coast  of  Texas). 

West  Gallatin  R.,  Mont... 

West  Glasgow 


Page. 

B-188 70 

JJ-36 1234 

S-28S 683 

L-224 413 

AA-244 850 

A-277 29 

A-277-a..... 59 

TT-98 1555 

0-314 536 

rWW-2) 1618* 

XX-119 1656 

D-63 141 

D-3 141 

R-41 646 

S-304.; 683 

GG-938 1032 

J-550 335 

J-968 338 

J-1134 339 

00-418 1028 

GG-395 1028 

DD-436 962 

J-662 335 

J-677 335 

J-638 335 

J-709 336 

J-716 336 

J-761 336 

J-91S 338 

K:-319 375 

D-24 141 

D-24 153 

E-19 177,187 

S-66 681 

S-679. 687 

D-89 141 

J-48 331 

B-58 69 

J-710 336 

J-786 337 

L-210 412 

A-169 28 

A-183 28 

K-23 373 

K-ISO 374 

L-166 412 

Ir-174 412 

(CO) 911* 

(HH) 1080* 

J-1030. 338 

D-33 141 

00-336 1027 

FF-10 1003 

■GO-266 1027 

OG-141 1026 

S-79 681 

S-257. 683 

S-840 688 

J-470. 334 

H-37 646 

GG-167 1026 

00-172 1026 

00-432 1028 

OG-440 1028 

OG-481 1028 

GG(-526 1029 

GG-676 1030 

OG-707 1030 

FF-6-a 1003 

FF-11 1003,1011 

0-16 633 

00-298 1027 

U-5-a 736 

■Cr-33 735,764 

U-38 736,766 

GO-630 1029 

(00-2) 1039* 


West  Gouldsborough  H., 

Me. 

West  Hampton  Cr.,  X.  T. 

West  Haven  H.,  Conn 

West  Hog  Branch,  La 

Weskeag  R.  (South 

Thomaston),  Me 

West    Mahantango    Cr., 

Pa 

West  MiU  Cr.,  Pa 

West  Missouri  Cr.,  Kans. 

West  Neck  Cr.,  Va 

West  Neck  R.,  Va 

West      Neebish      Chan., 

Mich 

West  Newton 

West     Nishnabotna     R., 

Iowa 

West  Nodaway  R.,  Iowa. . 
Weston 

Westons  Cr.,  Va 

West  Pascagoula  R.,Mlss. 

West  Pass 

West  Pass,  Fla 

West  Pass,  Wash. 

West  Pearl  R.,  La 

West  Penobscot  B.,  Me. . . 
Westpotnt  Slough,  Cal. . . 

Westport  Chute 

Westport  H.,  Conn. 

Westport  H.,  Mass 

Westport  (Pt.)  H.,  Mass. . 
Westport    R.,    Fast 

Branch,  Mass 

Westport  R^  Mass 

Westport   R.,    West 

Branch,  Mass 

Westport  Slough 

Westport  Slough,  Oreg. .. 
West  R.,  Conn. 


West  R.  H.,  Conn 

WestH.,Md 

West  Seven  Head  Dam. . . 

West  Twin  R.,  Wis 

West  Virginia,  Whites  Cr., 
W.Va 

West  Yeocomico  R.,  Va. . . 

Wethersfleld  Cave,  Conn.. 

Wetipquin  Cr.,  Md. 

Wetumpka  and  East 
Tennessee,  VU-ginia  & 
Georgia  Railroad  Br. 
(Coosa  R.  between) 

Weweantitt  R.,  Mass 

Weymouth  and  Taunton 
Canal,  Mass 

Weymouth  Back  R., 
Mass 

Weymouth  Fore  R., 
Mass 

Weymouth  R.,  Mass 

Whale  B.,  La 

Whale  Cove,  Mass 

Whale  Cr.,  N.  J 

Whale  Cr.,N.Y 

Whale  Head  B.,  N.  C 

Whalous  B.,  N.  Y 

Wharf  Cr.,  Md 

Whatcom  Cr.,  Wash 

Wheeling 

Wheeling  Cr 

Wheeling  Cr.,  W.  Va 

Wheeling  Isid 

Wheeling,  W.  Va.,  dis- 
trict  

Whetstone  Cr.,  Mo 

Whetstone  Cr.,  Ohio 

Whetstone  Cr.,  S.  Dak.... 

Whetstone  R.,  Minn,  and 
S.Dak 

Whiskeag  Cr.,  Me 
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A-47 27 

F-19 215 

D-60 160 

S-61 681 

A-148 28 

J-852 337 

J-740 336 

GG-1184 1034 

Ir-241 413,441 

L-241 441 

PP-17 1419 

(HH) 1080* 

00-251 1027 

GG-239 1027 

(CO) 911* 

(00-2).........  1039* 

fc-267 375 

R-71 646 

(HH) 1080* 

P-364 671 

XX-90 1665 

R-98-ee 64T 

R-101 647,678 

A-119 28 

TT-28. 1665 

(HH) 1080* 

D-79 141,168 

C-59 119 

C-59 107,119 

O-60 107 

0-58 107 

0-60 107 

0-61 107 

(WW-2) 1618* 

WW-17 1615 

D-51 141 

D-60. 141 

D-56 156 

D-56-b 158 

D-56-C 168 

D-60 160 

J-1263. 340 

(HH) 1080* 

MM-29 1297 

DD-334 961 

K-123 374 

D-37 141 

J-112 347 

Q-62-d 039 

0-48 107 

C-70-a 125 

B-143 70 

B-138 70 

B-138,103 93 

S-229 683 

B-80 69 

G-42 247,262 

F-110 216 

L-229 413 

E-94 178 

J-1178 339 

XX-104 1666 

(CO) 911* 

(CO) 911* 

EE-192 984 

(OC) 911* 

EE 981 

OG-36 1025 

DD-460 962 

GO-900 -.1032 

KK:-153 1248 

A-236 29 
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Whiskey  Chltto  Cr.,  La. . .  S-819 688 

Whiskey  Chute (SS) 1080* 

Whiskey  Cr.,  Kans GG-1163 1034 

Whiskey  Gap,  Wyo GG-1013 1033 

Whiskey  Slough,  Cal UU-28 1577 

Whltakers  Cr.,  N.  C M-156 455 

WhltneysBar. (HH) 1080* 

Whlttakers  Cr.,  Va fc-290 376 

Whipping  Cr.,  N.  C M-13 464 

Whipping  Swamp,  S.  C. .  N-256 601 

Whipple  Cr (HH) 1080* 

White  Bayou,  La S-99. 682 

White  Bluffs (WW-2) 1618* 

White  Branch,  La S-95 682 

White  Brant  Cr.,S.  Dak..  GG-817 1031 

White  Clay  Cr.,  Mont GG-630 1030 

White  Clay  Cr.,  Nehr GO-991 1032 

White  Clay  Cr.,S.  Dak...  GG-883 1032 

White  Cloud (GG-2) 1039* 

White  Coal  Cr.,  Mo GG-222 1026 

White  Cove,  Md J-441 334 

White  Cr.,  Kans GG-1316 1035 

White  Cr.,  Mont GG-428 1028 

White  Cr.,  Tenn. AA-176 849 

White  Cr.,Va. K-257 375 

White  Deer  Hole  Cr.,  Pa . .  J-839 337 

White  Earth  Cr.,X.  Dak..  GG-405 1028 

White  Eyes  Cr.,  Ohio DD-352 962 

DD-394 962 

White  Face  R.,  Minn. LIr-21 1265 

WhlteflshB.,Mlch PP-2 1419 

Whiteflsh  B.,  Mich MM-S-b 1299 

White  fork,  Ky DD-45 969 

White  Gulch  Cr.,  Mont.. .  GG-537 1029 

WhitehaU  Cr.,  Md J-1205 340 

Whitehall  H.,  N.  T E-106-a 207 

White  Horse  Cr.,  Mont...  GG-454 1028 

White  Horse  Cr.,  Nebr. . 

White  House  Cr.,  Va 

Whltehursts  Cr.,  N.  C. . 
White  Lake  Canal,  La. . 

White  Lake  H.,  Mich 00-39 

White  Lake,  La S-735. 
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GG-982 1032 

K:-182 374 

M-106 466 

S-734 687 

1377,1398 
687 


WhiteIyCr.;Mliin K-76 1247 

Whltemarsh  Cr.,  Md J-1266 340 

White  Marsh  Cr.,S.C....  N-10 499 

Whltemarsh  Bun,  Md J-1049 339 

White  Oak  Bayou,  Tex. ..  TJ-20 735 

White  Oak  Cr.,  Ga 0-466 536 

White  Oak  Cr.,  Ky DD-28 969 

DD-82 959 

DD-178 960 

White  Oak  Cr.,  Tenn AA-30 848 

AA-231 850 

White  Oak  Cr.,  Ta Ir-317 413 

White  Oak,  Ky DD-199 960 

White  Oak  B.,  N.  C M-285 456,485 

Whlteoak  Bun,  Md J-1133 339 

White  Flgeon  B.,  Mich., 

Ind.,  and  Ohio 00-6 1377 

White  Pt.  Branch,  Va K;-122 374 

White  Blpple (OC) 911* 

White  B (HH) 1080* 

White  B.,  Ark W 781 

Y-23 827,829 

y-23-a 827 

Z 841 

White  B.,  Ark.  and  Mo...  Y-23 .818 

White  B.,  Ark.,  Augusta 

Narrows Y-23-g 832 

White  B.,  Ark.,  Buffalo 

Fork Y-23-e 831 

White  B.,  Ark.  (includ- 
ing some  obstructions 

removedfromCacheB.).  Y-23-c 829 

White  B.,  Ark.  (snagging 

operations  on) Y-23-b 828 

White  B.,  East  Fork,  Ind.  BB-26 891 

White  B.  H.,  Mich 00-39 1398 

White  B.,  Ind BB-25 891,902 

BB-23 898 

White  B.,  Mich 00-40 1377 

White  E.,  West  Fork,  Ind.  BB-27 891 

White   B.,   S.   Dak.  and 

Nebr GG-881 1032 

White  B.  (upper).  Ark Y-23-d 830 


White  B.  (upper),  Ark. 
(locks  and  dams,  oper- 
ating and  care) 

White  B.,  Wash 

White  Bock  Cr.,  Corm. . . . 

White  Bock  Cr.,  Kans 

White  Salmon  B.,  Wash. 

Whites  Cr.,  Cal 

Whites  Cr.,  Tenn 

Whites  Cr.,Va 

Whites  Ferry. 

White  Slough,  Cal 

White  Tail  Cr.,  Nebr 

White  TaU  Cr.,  N.  Dak.. . . 

White  Vine  Bayou,  La 

Whitewater. 

White  Water  Cr.,  Ga 

Whitewater  E.,  Minn 

Whitewater    B.    (North), 

Minn 

Whitewater   E.   (South), 

Minn 

White     WiUow     Cr.,     S. 

Dak 

White  Wood  Cr.,  S.  Dak.. 

Wlccacon  Cr.,  N.  C 

Wichita,  Kans 

WlckfordH.,B.I 

Wlcklifle 

Wlckllfle  Cr.,  La 

WickoS  Bayou,  La 

Wicomico  Cr.,  Md 

Wicomico  E.,  Md 

Wicomico  B.,  Md.  (head). 

Wlcomlsco  Cr.,  Pa 

Widow     Cr.,     Ala.     and 

Tenn 

WlerCr.,N.T 

Wiggins  Pass,  Fla 

WllholteBend 

Wildcat  Branch,  Ky 

Wildcat  Branch,  Md 

Wildcat  Cr.,  Colo 

WUd  Cat  Cr.,  Ind 

Wildcat  Cr.,  Kans 

Wildcat  Cr.,  Minn 

Wild  Cat  Cr.,  Pa 

Wild  Cow  Cr.,  La 

Wild  Goose  Dike 

Wild  Goose  Isid 

Wild  Goose  Eaplds 

Wild  Horse  Cr.,  Kans 

Wild  Horse  Cr.,  Mo 

Wild  Horse  Cr.,  Wyo 

Wild  Elce  E.,  Minn 

WUd  Bice  B.,  X.  Dak 

Wild  Elce  E.,  South 
Branch,  Minn 

Wilds  Landing 

WUey  Cr.,Pa 

Wilkerson  Branch,  Mo. .. 

Wilkinson  Cr.,  S.  C 

Wilkinson  Isid 

Wilkinsons  B.,  La 

WUkbisons  Cr.,  N.  C 

Willamette  and  Colum- 
bia Bs 

Willamette  Bar 

WUlamette  B.,  Oreg 


Willamette  E.,  Oreg.,  at 
Willamette  Falls,  Oreg. . 

WUlamette  B.,  Oreg. 
(above  Oregon  City) 

WUlamette  B.,  Oreg. 
(above  Portland) 

WUlamette  B.,  Oreg. 
(Clackamas  B  a  p  1  d  s. 
Boss  Isid.,  and  Corvallls 
City) 


Y-23-t 832 

XX-70 1655 

XX-74 1655 

D-68 141 

GG-1313 1035 

VV-100 1594 

TT-107 1656 

AA-28 848 

AA-309 850 

K-272 376 

(WW-2) .1618* 

UU-44 1577 

GG-985 1032 

GG-767 1031 

S-649. 686 

(HH) 1080* 

0-317 635 

JJ-46. 1234 

JJ-^7 12i4 

JJ-48. 1234 

GG-867 1031 

GG-836 1031 

L-332 413 

Y-2-0 820 

C-93 107,131 

(HH) 1080* 

S-268 683 

S-761 687 

J-89 331 

J-81 331,344 

K-66 373 

J-81-a. 345 

J-602. 335 

AA-193 849 

E-16 177 

P-221 670 

(G(}-2) 1039* 

DD-35 959 

J-984 338 

GG-1083 1033 

BB-29 891 

GG-1272 1035 

KK-167 1248 

J-856 337 

S-843 688 

(WW-2) 1618* 

(WW-2) 1618* 

(WW-2) 1618* 

6G-1200 1034 

GG-1205 1034 

GG-1343 1035 

GG-1554 1037 

GG-734 1030 

KK-194 1248 

EE-ISS 1248 

KK-IOS 1248 

(HH) 1080* 

J-653. 336 

GG-212 1026 

N-151 600 

(HH) 1080* 

S-342 684 

M-51 454 

WW-30-a 1642 

(WW-2) 1618* 

WW-30 1615 

(WW-2) 1618* 

WW-30 1642 

WW-30-d 1645 

WW-30-e 1646 

WW-30-a 1642 

WW-30-C 1645 
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WlUamette       K.,       Oreg. 

(lower) 

TVUlamette      B.,      Oreg. 

(upper) 

TVUIaiuette  R.;  tributaries 

of  Columbia  K.  below 

mouth  oj 

Willamette  Slough 

Willamette  Slough,  Oreg. 

Wlllanch  Slough,  Oreg. . . 
WUlapa  and  Bakers  Bs., 

Wash,  (canal  between). . 

WUlapa  B.,  Wash 

WUlapa  B.  and  H.,  Wash. 

WUlapa  B.,  Wash 

WUlapa  B.,  Wash.,  South 

Fork. 

WUlard 

WUlardCr.,Ky 

WUliamFass 

WUliams  Cr.,  Ga 

WUIiams  Cr.,  La 

WUliams  Cr.,  Md 

WUIiams  Cr.,  Mo 

WUliams  Cr.,  Wash 

WUliams  Cut,  Ga 

WUIiamson  Swamp  Cr., 

Ga 

WUliams  Pass,  La 

WUliams  B.,  W.  Va 

WUlisCr.,N.C 


WmisB.,Va 

WUlisthisCr.,N.C... 

WUllston 

WUIoughby  B.,  Va.... 

WUlowBar 

Wniow  Branch,  N.  C. 
WUlow  Cr.,  Colo 


WUlowCr.,Cal.... 
WUlow  Ci.,  Iowa... 
Willow  Cr.,  Mo.... 
WUlow  Cr.,  Mont.. 


WUlow  Cr.,  Nebr.. 


WUlow  Cr.,N.  Dak. 
WUlow  Cr.,S.  Dak.. 

WUlow  Cr.,Wyo 


WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 
WUlow 


Lake,  La 

Ft 

B 

B.,  Alaska.... 

B.,Iowa 

B.,Mich 

B.,Miim 

B.,  Wis 

Bun 

Slough 

Swamp,  S.  C. 


WUIsborough  B.,  N.  T 

WUlsCr 

Wills  Cr.,  Ala 

WUIsCr.,Ohlo 

WUIs  Straits,  Me 

WUmhigton,  Del.,  dis- 
trict  

WUmington  H.,  Cal 

WUmhigton  H.,  Del 

WUmhigton,  N.  C.(above), 
Cape  Fear  E 

Wilmington,  N.  C.(above), 
Cape  Fear  B.  (locks  and 
dams) 
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(■WW-2) 1618* 

(WW-2) 1618* 


WW-a-a 1649 

(WW-2) 1618* 

WW-25 1615 

WW-31 1615 

VV-26 1693 

WW-69 1662 

XX-2 1665 

XX-9 1667 

XX-9 1665 

XX-10 1655 

(HH) 1080* 

DD-ll? 960 

(HH) 1080* 

0-46 633 

S-270. 683 

j-aoe 333 

GG-183 1026 

GG-1630 1037 

XX-6 1666 

0-482 536 

0-136 534 

S-305 883 

EE-120 984 

M-238 456 

M-245 466 

L-144-a 424 

M-244 456 

(GG-2) 1039* 

L-203 412 

{WW-2) 1618* 

Ir^39 413 

GG-1037 1033 

GG-11D3 1033 

GG-11D5 1033 

TT-70 1565 

GG-271 1027 

GG-174 1026 

GG-457 1028 

GG^79 1028 

GG-499 1029 

G(J-524 1029 

GG-581 1029 

GG-762 1031 

GG-966 1032 

GG-9m 1032 

GG-1291 1035 

GG-785 1031 

G(J-322 1027 

GG-831 1031 

GG-858 1031 

GG-IOOO 1032 

GG-10D8 1033 

S-785 688 

(CC) 911* 

(HH) 1080* 

XX-162 1656 

GG-260 1027 

PP-81 1419 

KK-99 1248 

KK;-48 1247 

, 911* 

1080* 

■235..... 600 

N-254 501 

B-92 177 

(CC) 911* 

Q-69 611 

DD-351 961 

A-251 29 


1  295 

si^io^'.'.'.'.'.'.'.'.'.isiT 

1-68 299,314 

M-305-b 488 


WUmington,  N.  C.  (at  and 
below).  Cape  Fear  B 

WUmington,  N.  C,  dis- 
trict  

WUmington,  N.  C,  dis- 
trict (dredge  for) 

Wilmington  B.,  Ga 

Wilson  Cr.,  Fla 

Wilson  Cr.,  Nebr 

Wilson  Cr.,  N.  C 

WUsonCr.,Va 

WUson  Cr.,  Wiish 

WUsonH.,ir.T 

WUson  Levee. 

Wilson  Pt 

WUson  Ft.  H.,  Conn 

WUson  B.,  Oreg 

WUsons  Cr.,  Cal 

WUsonsCi.,  Ga 

WUsons  Cr.,  S.  C 

WUsons  Ft.  H.,  Conn 

WUtonCr.,  Va 

WUtons  Cr.,  Moat 

Winans  Cove,  Md 

Winchester  B.,  Oreg 

Winchester  Cr.,  Md 

Winchester  H.,  Md 

Winchester  Pond,  Md 

WInchuck  B.,  Cal 

Windham  Cr.,  La 

Winding  Gull,  W.  Va 

Windlass  Bun,  Md 

WindmUl  Cr.,  N.  C 

WindniUi  Pt.  Cr.,  Va 

Wind  B.,  Wash 

Wind  E.,  Wyo 

Windsor  Ca,  Md 

Winnebago  Chain 

Winnebago  Cr.,  Minn 

Winnebago  Cr.,  Nebr 

Winnebago  Lake,  Fox  B., 
Wis.  (see  Lake  Winne- 
bago)  

Wlnnegaiice  B.,  Me 

Winnegance  Cr.,  Me 

Winniblgoshlsh  Dam 

Winnepesaukee  Lake,  N. 
H 

Winnepesaukee  B.,  N.  n. 

Winona 

Wlnooski  B.,  Vt 

Winter  H.,  Me 

Winter  H.,  Me.  (Hancock 
Co.) 

Winter  H.,Va 

Winter  Boad  B.,  Minn 

Winters  Bun,  Md 

Wlnthrop  Cove,  Conn 

Winthrop  H.,  Mass 

WIuyahB 

WbiyahB.,  S.  C 

Wb;eGut,N.C 

Wiscasset  H.,  Me 

Wisconsin  B 

Wisconsin  B.  (see  Fox  and 
Wisconsin  Bs.) 

Wisconsin  B.,  Wis 

Wisconsin  (State) 

Wisdom  B.,  Mont 

Wise  B.,  Mont 

WIshkah  B.,  Wash 

Wltcher  Cr.,  W.  Va 

Wltblacoochee  B.,  Fla 

Wolf  Branch,  Mo 

Wolf  Cr 

Wolf  Cr.,  Ga 

Wolf  Cr.,  Kans 


M-305-C.. 
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M-305-a 484 

M 451 

M-a 457 

0-79 633 

P-185 570 

GG-1128 1034 

M-183 455 

K-286 375 

EE-96 983 

XX-11 1665 

EIl-26 1493 

BR-26 1614 

(HH) lOSO* 

(HH) 1080* 

D-82 170 

W-66 1693 

TT-201 1656 

0^33 536 

N-189 600 

D-82 141 

K-240 375 

GU-561 1029 

J-1100 339 

VV-31 1693 

J-418 334,356 

J-418 356 

J-1213 340 

TT-209 1556 

S-853 688 

BE-28 983 

J-1061 339 

M-76 464 

K;-172 374 

VV-99 1694 

GG-688 1030 

J-llD 332 

(HH) 1080* 

KK-169 1243 

GG-1144 1034 

MM-21-b 1316 

A-246 29 

A-236 29 

(HH) 1080* 

B-25 69,75 

B-24 69 

(HH) 1080* 

E-116 178 

A-44 27 

A-113 28 

A-44 34 

£-259 375 

KK-214 1249 

J-964 338 

D-8 141 

B-114 70,84 

L-173-n 438 

N-4 499,601 

L-359 414 

A-204 28 

(HH) 1080* 

KK-7 1247 

MM-15 1297 

E:K-5 1247,1249 

(HH) 1080* 

GG-513 1029 

GG-516 1029 

XX-20 1655 

EE-130 984 

P-342 671,605 

P-360 572 

GG-149 1026 

(CC) 911* 

0-149 634 

O-304 635 

GG-1156 1034 

GG-1186 1034 

GG-1317 1035 

GG-1352 1035 

GG-1358 1036 
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WoltCr.,Ky 

WoUCr.,Mo. 

WoUCr.,Mlim 

Wolf  Cr.,  Mont 

Wolf  Cr.,  N.  Dak 

WolfCr.,Oblo 

WoU  Cr.,  S.  Dak 

WolICr.,Va 

WoKerts  Cr.,  N.  C 

Wolflsld 

WoU  Lake  and  R.,  III.  and 

Ind 

WoU  Lake  Cut,  lU.  and 

Ind 

Wolf  Lake,  III.  and  Ind . . . 
WoU  Lake  Outlet,  lU.  and 

Ind 

Wolfly  Cr.,  Kans 

WoU  or  Elm  Cr.,  S.  Dak. . 

WoUK 

WoU  B.  Chan.,  Miss 

WoU  B.,  Miss 

WoUB.,  Tenn 

WoU  B.,  Tenn.  and  Miss.. 
WoUB.,  Wis 

WoU  Bun  Cr.,Ne1)i 

WoU  Bun,  Fa 

WoUsCT.,Ga 

WoUtrap  Biancb,  Md 

WoUtrap  Cr.,  Md 

WoiseyCr.,Md 

Womans    Pocket    Ci., 

Mont. .  -■ 

WoodbTldge  Cr.,  N.  J 

Woodljury  Cr.,  N.J 

Wood  Cr.,  Mont. 

WoodCr.,N.T 


TadkinB.,N.  C 

Tahara  B.,  Wis 

Yakima 

Takima  B.,  Wask 

Tallabuslia  B.,  Miss 

Taiobusha  B.,  Miss 

Tamkill  B.,  Oreg 

Yankton 

Yankee  Canal,  La. 

Yankton,  S.  Dak 

Yantic  B.,  Conn. 

Yantz  Cr.,Md 

Yaquina  B.,  Oreg 

Yaquina  B.,  Oreg 

Yarmoutb  Cr.,  Va 

Yarmouth  B.  (Boyal  B.), 

Me. 

Yazoo 

Yazoo  Pass,  Miss 

Yazoo  B.,  Miss 

Yazoo  B.  (Bear  Cr.,  Miss.) 

Ybor  Estuary,  Fla 

Yeliowbank 

Yellowbank  B.,  Minn 

Yellow  Bayou,  La 


Page. 

AA-28S 850 

DD-115 960 

DD-296 961 

GG-13 1025 

00-1408 1036 

GG-1444 1036 

00-1532 1037 

JJ-29. 1234 

GG-421 1028 

00-460 1028 

GG-605 1029 

GO-559 1029 

GG-399 1028 

DD-385 -...962 

DD-405 962 

DD-435 962 

OG-303 1027 

GG-330 1027 

EE-85 983 

M-247 456 

(HH) 1080* 

NN-20 1366 

NN-20 1366 

NN-20 1349 

NN-20 1366 

GG-1219 1034 

OG-370..; 1028 

(HH) 1080* 

K-91 646 

E-82 646,673 

Il-92-b. 673 

E-92-0 673 

AA-2 851 

AA-2 848 

MM-16 1297 

MM:-15-a. 1307 

M-16 1315 

GG-1132 1034 

J-723 336 

J-848 337 

0-227 534 

J-1038. 338 

J-70 331 

J-419 334 

GGn684 1029 

0-35 247,257 

1-48 299,311 

GG-574 1029 

E-74 177 

E-103 178 

Y. 

N-19 499 

N-49 499,507 

JJ-18-a 1235 

fWW-2) 1618* 

XX-120 1656 

X-S 789 

X-8 785,789 

■WW-33.  ...1615, 1647 

WW-33-a 1647 

■WW-33-b 1647 

■WW-30-b 1642 

(GG-2) 1039* 

S-420 684 

(GGJ-2) 1037* 

b-15 141 

J-1219 340* 

VV-44 1693 

VV-14 1606 

W-45 1593,1607 

Ir-122 412 

A-260 29 

(HH) 1080* 

X-12 785 

X-4 785,786 

X-14 792 

P-308 671 

(CC) 911* 

KK-154 1248 

S-574 686 

S-677 687 


Wood  Isld.  H.,  Me. 

Woodland  Cr.,  Md 

Woodmere  B.,  N.  Y 

WoodB 

Wood  B.,  Alaska 

WoodB.,IU 

WoodB.,Nebr. 

WoodB.,  Oreg 

WoodB.,  Wis.. 

Woodsburg  Chan.,  N.  Y. . 

Woods  Cut,  Ga. 

Woods  Cr.,Tenn 

Woods  Hole,  Mass 

Woods  Hole  H.  and  Chan., 

Woody  isid.'Cr.j  Moiit. . .' 

Wooi^f  Islds 

WooUord  Cr.,  Md 

Woolridge 

Wootenaux  Cr.,  Md 

Wooten  Cr.,  Ky. 

Wopowaug  B.,  Conn. 

Worlds  End  Cr.,  Md. 

Wormley  Cr.,  Va 

Worthlngton  Cr.,  W.  Va. . 

Worthless  Cr.,  S.  Dak 

WortonCr.,Md 

WortonH.,Md 

Wounded  Knee  Cr.,  S. 
Dak 

Wrangell  Narrows,  Alaska 

Wreck  Cr.,  Wash 

Wright  Cr.,  Kans 

Wright  Cr.,  La 

Wright  Cr.,Md 

Wrights  Branch,  Md. 

Wrights  Cr.,  N.  C 

Wrights  B.,  S.  C 

WyacondaBar. 

Wyalusing 

Wyaluslng  Cr.,  Pa 

Wyandotte  H.,  Mich 

Wye  Narrows,  Md. 

WyeB.,Md 

Wykoff  Bun,  Pa. 

Wynants  KUI,  N.  Y 

Wynooche  B.,  Wash 

Wyoming  and  Colorado 
(arid  regions  and  reser- 
voirs)  

WysoxCr.,  Pa 


Yellow  Branch,  Md 

Yellow  Bud  Cr.,  Ohio 

Yellow  Cr.,  Ala. 

Yellow  Cr.,  Mo. 

Yellow  Cr.,  Tenn 

Yellow    Cr.,    Tenn.    and 

Miss 

Yellow  Cr.,  W.  Va 

Yellowhead  B.,  Minn 

Yellow  Medicine  Cr.,   S. 

Dak 

Yellow       Medicine       B., 

Minn. 

Yellow  Mill  Pond,  Conn. . 

YeUowB 

Yellow  B.,  Fla 

Yellow  B.,Ga 

Yellow  B.,  Iowa. 

Yellow  B.,  La 

Yellow  B.,  Wis 


Yellowstone  National 
Park,  Idaho,  Wyo.,  and 
Mont 

Yellowstone  B.,  N.  Dak., 
Mont.,  and  Wyo 

YeUow  Water  Cr.,  Ga 

Yellow  Water  Cr.,  Mont. . 
Yenta  B.,  Alaska 
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A-271 29,58 

T-377. 334 

F-75 215 

(HH) -.1080* 

X:X-199 1656 

n-6 1229 

JJ-2 1234 

GG-fl78 1032 

W-3 1693,1594 

KK-16 1247 

KK-51 1247 

r-76 215,229 

0-416 .636 

AA-149 849 

0-19. 107,111 

0-18. 107,110 

OG-430 1028 

(WW-2). 1618* 

J-235 332 

(00-2) 1039* 

J-304. 333 

DD-82 959 

D-«3 141 

J-209. 332 

K:-320 376 

EE-1S6 984 

00-807 ..1031 

J-605 334,359 

J-n505. 359 

GG-884 1032 

XX-122-b 1679 

XX-27..., 1655 

GO-1349 1035 

H-9»-k. 647 

J-979. 338 

J-131 332 

M-65 454 

0-3 533 

(HH) 1080* 

(HH) 1080* 

J-«41 335 

PP-114. 1420 

J-387. 334 

J-378. 334 

J-794. 337 

E-51 177 

XX-19 1665 

GO-1025-a 1061 

J-646. 336 


J-986 338 

DD-471 962 

AA-219 850 

00-136 1026* 

AA-245 850 

AA-33 848 

EE-176 984 

EK-94 1248 

GG-886 1032 

K:K-157 1248 

D-70 141 

(HH) 1080* 

Q-40 611,630 

0-356 536,567 

JJ-60 1234 

S-54 681 

KK-17 1247 

KK-32 1247 

KK-53 1247 


(GG-2)... 1037*,  1039* 

(G6-2) 1039* 

00-626.... 1030, 1060 

0-363 536 

00-578 1029 

XX-159 1656 


[See  p.  1695] 
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Teocomlco  B.,  Va. 
TeoplmCr.,N.C.. 


Tokely  Bayou,  La 

Tomarandee  B.,  Ga.. 
TorkH.,Me 


Tork  Narrows,  Me 

Tork  E.  (York  H.),  Me. . . . 

TorkE.,Va 

Tougtalogbeny  B.,  Fa 

Toughlogheny     B.,     Pa. 

andMd 

Toung  B.,  Alaska 

Toungs  B.  Cban.,  Oreg.. . 


Page. 

K-m ^74 

I1-293 413 

Ii-292 413 

S-689 687 

0-261 635 

A-279 29 

A-279-a 59 

A-70 27 

A-279 29 

K-297 404,375 

FF-^-a. 1003 

FF-15 1012 

FF-IS. 1003 

XX-132 1656 

WW-4-a 1640 


Toungs  B.,  Oreg..... 
Toungs  Coulee,  La.. 
Toungs  B.,  Oreg 


Toungstown  to  Lake  On- 
tario, Niagara  B 

Toung  Womans  Cr.,  Pa. . 

Tsclosky  Bayou,  La. 

TubaB.,  Cal 

Tuba  B.,  Cal.  (see  Cali- 
fornia Debris  Conun.) . . 

Tukon  B.,  Alaska 

Tukwonllwuk  B.,  Alaska 


Page. 

,  WW-* 1615 

S-722. 687 

(WW-2) 1618* 

WW-3-a 1640 

WW-6 1615 

WW-6-a 1640 

'EE-15-e 1511 

J-767. 336 

S-160 682 

UU-59 1577,1589 

1580 

XX-188....  1656, 1680 
XX-182 1656 


Zamboanga,  P.  I YY-169 1686 

Zephyr  Cr.,  S.  Dak GG-879 1032 

ZerbeBun,  Fa J-610. 335 

Ztnunerman  Cr.,  Pa J-753 336 

Zlppel  B.,  Minn. KE-212 1262 

ZlppelB. (Bay); Minn.....  KK:-212 1262 

Zlppel  B.,  Minn. EK-212 1249 


Zourle  Bayou,  La T-2-C[... 

ZiuubroB (HH)... 

Zumbro  B.,  Minn JJ-40 

Zumbro    B.,    Nortb 

Branch,  Minn TJ-41 

Zumbro    B.,    South 

Branch,9Ilnn JJ-42 


717 

1080* 

.1234,1243 

1234 


.1234 
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